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MMPOT'PAMMA BHEYPOUYHOM JEATEJbHOCTH

(ecTecTBEHHO-HAYYHOE HalpaBJICHUE)

«DuU3MKAa B 32/1a49aX U IKCIIePUMEHTAaX»
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( c ucmosib30BaHMeM 000py10BaHUA HeHTpPa « Touka pocray)

Cpok peanuzanuu: 3 roaa

COCTABUTEJIN
JIOJDKHOCTD:  yuuTeNb (DU3UKU
DdUO: ITanpuuk



Annomayus K paboueil npozpamme eHeypoOYHOU 0eameabHOCMU

HopmaTuBHas 0a3a
NMporpamMmbI:

e 3axoH P® «O6 obpazoBanuu B Poccuiickoit ®eneparmm» Ne 273-03 ot 29.12.2012;

e denepanabHBIN rOCYIapPCTBEHHBI 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO 0011ero oopazosanus (Ilpukas
MunuctepcTBa oOpazoBanus v Hayku Poccutickoit deneparuu ot 17 nexadps 2010 r. Ne 1897, B penakuum rnpukasa

MunucrepctBa oopazoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 gexabpst 2015 v Ne 1577);

e [lpumepHas ocHOBHas oOpa3oBaTelbHAs MPOrpaMMa OCHOBHOTO OOIero oOpa3oBaHMs, OJ00pEHHAas pPEIICHHEM
dbenepalbHOTO y4e0HO-METOIUYECKOT0 00BbeIMHEHUsI 110 o0memMy obOpazoBaHuio (mpoTokosn oT § ampens 2015 1. Ne
1/15);

o  denepanbHBIN IepeUeHb YYCOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAyKH
Poccwuiickoit deaepaiuu K UCMIOIB30BaHUIO B 00pa30BaTEIbHOM MPOIlecce B 0011e00pa30BaTeIbHBIX OPraHU3AIHSIX TTPH
peau3aiy UMEIONINX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX IPOTPaMM HavaIbHOTO 00IIETr0, OCHOBHOTO
o01ero, cpeiHero oo01ero oopa3oBaHus, yTBEPKACHHBIN TpUKa3oM MuHucTepcTBa 00pa3oBanus u Hayku PO ot 28
nekabpst 2018 roga Ne 345 ¢ u3MEHEHHSIMU U TOTIOJTHCHUSIMU.

e OenepaibHbIi IepeyeHb Y4eOHUKOB, PEKOMEH/IOBAaHHBIX (JIOMYIEHHBIX) MUHHCTEPCTBOM 00Pa30BaHMs U HAYKH
Poccuiickoit @enepannu K UCTIOJIB30BaHUIO B 00pa30BaTEIbHOM Ipoliecce B 00111e00pa30BaTEIbHBIX OPraHU3aAIMAX TPU
peanu3aiyy UMEOIUX TOCYAapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTeNIbHBIX TPOrpaMM HA4aJIbHOTO 00I1IEro, OCHOBHOTO
oO1ero, cpeHETo 00IIero 00pa3oBaHus, yTBEPKACHHBIN MpuKka3oM MuHucTepcTBa 00pa3oBanus U Hayku PD ot 31
mapta 2014 roga Ne 253 ¢ U3BMEHEHUSIMU U TOTIOJTHEHUSIMH.

e [lepedeHp opranu3aiuii, OCyIIECTBIISIONINX BBITYCK YI€OHBIX MOCOOUH, KOTOPBIE TOMYCKAIOTCS K HCIIOIB30BAHHIO
IpY pealn3alry UMEIONNX TOCYAaPCTBEHHYIO aKKPEeIUTALNI0 00pa30BaTeNIbHBIX MPOrpaMM HayalbHOTO OOIIETO,
OCHOBHOTO O0IIIETO, CpeHero 0o1ero 0opa3oBaHus, yrBepKAeHHBIN nprukazoM MuHoOpHaykuP® ot 09.06.2016 Ne 699;

e OcHoBHas oOpa3oBarenpHas Mporpamma oCHOBHOTO o01iero oopazoBanus MKOY «Xotucunackas OOIL»

e [IpumepHbie mporpaMMbl BHEYpOUHOI AesTenbHocTH. HavansHoe 1 ocHOBHOE oOpa3oBanue / [B. A. 'opckuit,

A. A. Tumodees, /1. B. CmupnoB u ap.] ; mox pen. B. A. 'opckoro. — 4"e m3nx. — M. : [IpocBemenne, 2014 — 111 ¢c. —
(CrannmapTbl BTOPOTO MOKOJICHUS).

e [Iporpamma ocHOBHOTO 001IETO 0OpazoBanus. ®msnka. 7 - 9 kimaccer (aBropsl:A.B. [lepoimkun, H.B. ®unonosuy, E.M.
['yraEK). ®usnka. 7-9 kmaccer: padoune mporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3z., nepepad.-M.: poda,2015. —
400c.,

JlaTa yTBepxKICHUS:

30.06.2023r.
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OO11ee KOTUYECTBO YaCOB:

VYpoBeHb peau3zanuu: 0a30BBII

Cpok peanuzanuu: 01.09.2023 - 31.09.2026
ABTop(BI)paboueit [Nanpunk JI.H.

IIPOrpaMMBI:




MecTo TMCHUIJIMHBI B y‘leﬁHOM IIaHe

IIpeamer
Mpenmernas pen KoaunuyecTBO YacoB B HeleI10
JIACTh
obaac Kaace 5 knace 6 xnacc 7 knace 8 kiace 9 knacc
O6s3arenbHas 4acThb (penepaabHbIii KOMIOHEHT)

0 0 1 1 1
EcrecTtBeHHOHAY = v
JHBIE PEMETEI ®dusznka Yactb, popmupyemasi yuacTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHHH (PETHOHATBHBIN KOMIOHEHT U

p KOMITOHEHT 00pa30BaTeILHOTO YUPEKICHHUS)

0 0 0 0 0
Hroro: 0 0 0 0 0
AJIMUHHCTPATUBHBIX KOHTPOJIBHBIX pabOT: 0 0 0 0 0
KonTtponbsHbIX paborT: 0 0 0 0 0
JlaGopaTopHBIX paboT: 0 0 0 0 0
[IpakTryeckux padboT: 0 0 27 11 12

I. Ilmanupyemple pe3yJIbTaThl 0CBOCHHUS KypPca BHEYPOYHOM AeATEJIbHOCTH 10 (PU3HKe

[Iporpamma no3BosisieT JOOUBATHCS CIEYIOUIUX PE3YIHTATOB OCBOEHUS Kypca BHEYPOUHOH JI€SITEIbHOCTU

Ha3zBanue OcHoBHas rpynna y4ammxcst Hdern ¢ OB3
npeaMera (BKJIIOYasi HHTETPHUPOBAHHBIX)
Kypca
Bueypoun IIpenmeTHbIe MeTanpeamMeTHble JIMYHOCTHBIE IIpenmeTrHbie MeTanpeamMeTrHbie JIM4HOCTHBIE
ast
ACATCIIBHO | - YyMETh IIOJb30BAThCSI P. —ymetsb pabotaTh no | -pa3BuBarth - UMCTh P. —ymets paborats | -pa3BuBaTh
CTh METOaMH HAyYHOTO MIPEAJIOKEHHBIM [T03HABATEJIbHBIC MIPEACTABJIICHUE O | MO MPEAJIOKEHHBIM | MMO3HABATEIIbHBIC




«Puzuka
B 3a7a4ax
"
IKCIEPUM
€HTaX»

HUCCIIEN0BaHUs ABJICHUHN
TIPUPOJIBI;

- IPOBOJIUTH
HaOJIIOIEHN,
IUTAHUPOBATh U
BBITIOJTHSATH
JKCIIEPUMEHTHI;
-00pabaTrIBaTh
pe3yJIbTaThl U3MEPEHUI;
- IPEACTABIIATh
pe3yJIbTaThl U3MEPEHHUI C
IIOMOILIBIO TaOJINII,
rpa¢ukoB u Hopmyi;

- 0OHapyXHUBaTh
3aBHCHUMOCTH MEXIY
buznyecKkuMu
BEJIMYUHAMU;
-O0BSICHITH MOJTy4YEeHHBIC
pe3yNbTaThl U JeNaTh
BBIBO/IBI,

-OLIEHUBATh TPAHUIIbI
MOTPELIHOCTEN
pe3yJIbTaTOB U3MEPEHUM;
- YMETh MPUMEHSTH
TEOpETUUECKHE 3HAaHUS
1o ¢pU3MKe Ha IPAKTUKE;
-pemath pu3znyecKue
3a/1a4¥l Ha IPUMECHEHUE
MOJTY4YECHHBIX 3HAHUN;

- BBIBOJIUTH U3
JKCIIEPUMEHTAIIbHBIX
(aKTOB M TEOPETUUECKUX
Mojenen pusnueckue
3aKOHBI;

- YMETb JAOKJIAJbIBATh O
pe3yNbTaTax CBOETro

MHCTPYKIHUSAM; YMEHHUE
U3JIarath MBICIH B
YETKOM JIOTUYECKOM
MOCIIE0BATEIHHOCTH;
aHAJIM3UPOBATh
COOCTBEHHYIO padoTy:
COOTHOCHUTb IUIaH U
COBEpIIICHHBIE
orepalu, BbIACIATH
3Tambl U OLIEHUBATH
Mepy OCBOEHUS
Ka)KJI0T0, HAaXOJUTh
OIIIMOKH,
yCTaHABIUBAThH UX
MPUYMHBL.

I1. — opuenTHUpOBaTHCS
B CBOEH cucTeMe
3HAHUMN: OTJIMYATh
HOBOE OT YK€
W3BECTHOTO;
nepepabdaThIBaTh
MOJTy4YEHHYIO
nH(popmManuto, n1eaaTh
BEIBOJIBI B PE3YJIbTATE
COBMECTHOM pabOThI
BCEro KJlacca; yMeTh
aHAJIM3UPOBATh
SIBIICHUS

K. — ymers paborats B
nape U KOJJICKTUBE;

s pexTuBHO
pacnpenensirtsb
00s13aHHOCTH

HHTEPECHI,
I/IHTCHHGKTyaHLHBIC n
TBOpYECKHE
CIIOCOOHOCTH
YUaIIHXCS;

- MOTUBUPOBATH CBOH
NEWCTBUSA; BBIPAXKATH
TOTOBHOCTE B JIFOOOM
CUTYaIMH TIOCTYITUTh
B COOTBETCTBHH C
MpaBUIaMu
ITOBEICHUS,

- BOCTIpUHUMATh PeUb
YUUTEIS
(OTHOKJIACCHUKOB),
HEMOCPEJICTBEHHO HE
oOpaIieHHyo K
y4amieMmycs;

-OICHHUBAThH
cOOCTBEHHYIO
yueOHyI0
JeSITeTbHOCTD: CBOH
JTOCTHIKEHHUS,
CaMOCTOSITEIIBHOCTH,
HWHUIIUATHUBY,
OTBETCTBEHHOCTb,
[IPUYMHBI HEYaa4

pUpoie
BAKHEMIINX
(bU3UIECKUX
SIBJICHUU
OKPY>KaIoILEero
MUpa U TOHUMATh
CMBICTT
buzHYECKUX
3aKOHOB;
-IEMOHCTPUPYIOT
yMeHHE
paboTartsb C
pa3HbIMU
HUCTOYHUKAMH
nHpopManuu;
-yMETh
MPUMEHSITD
TEOPETUIECKUE
3HAHUA T10
¢usuke Ha
MIPAKTHUKE;

- YMETh
UCIIOJIb30BATh
MOJTy4YEHHBIC
3HAHUS B
[MOBCEHEBHOU
KU3HH (9KOJIOTHUS,
OBIT, OXpaHa
OKpYy>Karoleu
cpenbl)

- IPOBOJUTD
HaOIIOAEHUS
(bU3UIECKUX
SIBIICHMI;
-U3MEPSIThH
buznueckue

UHCTPYKIUSM;
YMEHUE H3J1araTh
CBOM MBICIIU B
JIOTUYECKOU
MOCJIEI0BATEIbHOCT
W

I1. — ymeHnue
OTJIMYATh HOBOE OT
y’K€ U3BECTHOTO;
nepepadaTbIBaTh
MOJTy4YEHHYIO
UH(OpMaLHIO,
JIeN1aTh BBIBOJIBI B
pe3ynbTare
COBMECTHOM
paboThl Bcero
KJ1acca; yMeTh
HAO0II0AaTh U
OIHCHIBATh
SIBJICHUS

K. — ymers
paboTats B mape u
KOJUJIEKTHBE;

UHTEPECHI;

- MOTI/IBI/IpOBaTb
CBOM JICHCTBHS,

- BOCTIpUHUMATH
peub yuuTens
(OTHOKJTACCHUKOB),
HETOCPEICTBEHHO
HEe 00palieHHYI0 K
yJalemycs,

-OICHUBATH
CcOOCTBEHHYIO
yueOHyI0
JeSITeTbHOCTD




UCCIICIOBaHMS, BEJIMYUHBI
- y4acTBOBAaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYATh HA
BOTIPOCHI;

-HCTIOJIB30BaTh
CIPABOYHYIO JIUTEPATYPY
U IpyTHe UCTOYHUKH
UHpOpMaLIUH.

B npouecce BHEYPOUHOIi IeATEJIHHOCTH B LIKOJIe PEeHIAIOTCS CJIeylue KOPPEeKIHOHHO-PAa3BUBAIOIINeE 32/1a4H:
1. Pazsumue u koppexyus eHuUManus
2.Dopmuposanue yHUBEPCANbHbIX YUEOHbIX YMEHULL

3.Pazsumue peyu




Coaep:kaHue BHEypOUHOii AeATEILHOCTH M0 Gpu3nke «PH3MKA B 321a4aX M IKCIEPHMEHTAX)

7 Kkiace
Ne Ha3Banue pa3aesa (TeMbl) Conep:kanue y4eOHOI0 nmpeaMeTa, Kypca
1. | llepBoHaYa/IbHBbIE CBEIEHUS O Lena nenenust u3sMepuTenbHOro npuodopa. OnpenesneHue HeHbl AeJICHNs U3MEPUTENLHOTO IWINH/IPA.
CTPOCHNH BemecTBa Ornpenenenne reoMeTpUYECKUX pa3MepoB Tela. M3rorosienrne n3aMepuTensHoro uinHapa. Mzmepenue
TeMIepaTypsl Tena. MismMepeHnue pasMepoB MajbIx Tell. MI3MepeHre TONIUHbI TUCTa OyMar.
2. | BzaumoaeiicTBue TeJ N3mepenne cKkopoCcTH ABMKEHUS Tema. MiaMepeHnue Macchl Teia HenmpaBuiabHOH (hopmbl. 3mepenue
IUIOTHOCTHU TBEpIOTO Tena. Msmepenue o0bema mycTothl. MccnenoBanue 3aBUCUMOCTH CHITBI TSDKECTH
OT Macchl Tena. OnpeneneHne Macchl M Beca Bo3ayxa. CioKeHue CHIl, HalpaBJIE€HHBIX TTO OJTHOM
npsMoii. 3mepenue xecTKOCTH NpYKUHBL. M3Mepenne KodpQuineHTa CUIIbl TPEHUS CKOIBKEHHS.
Pemenne HecTaHIapTHBIX 33124
3. | JaBaenue. /laBienue skuaKocreii u HccnenoBanue 3aBUCUMOCTH J1aBJICHUSI OT TUIOMIAIU NOBEpXHOCTH. OnpeiesieHue AaBiIeHUs
9308 TBEPJAOro Tena. Beiuncienue cuibl, ¢ KOTOpOi aTMocdepa JaBUT Ha MOBEPXHOCTH cToiia. OnpezeneHue
Macchl Telna, MiaBarolero B Boje. OnpezaeneHue ioTHOCTH TBepAoro Tena. Onpeaenenue oobema
KycKa Jpja. M3ydeHue yciaoBus IuIaBaHus Tell. PenieHne HecTaHIapTHBIX 3a1a4
4. | Pa6oTa u MOIIIHOCTb. Brruncnenue paboThl U MOILITHOCTH, pa3BUBAEMON YUEHHUKOM Ipu noabeme ¢ 1 Ha 3 aTax.
3 Omnpenenenue BeIMTpHILIA B cuiie. HaxoxxaeHne eHTpa TsHKeCTH I1ockoi ¢purypsl. Berancnenne KIT/
Heprus HaKJIOHHOM IIOCKOCTH. M3MepeHune kuHeTnueckoit sneprun. MiaMmepenne noTeHIualIbHOW SHEPTUH.
Peuienne HectaHaapTHHIX 3a/1a4.
8 kunacc
No HasBanue pasjaeia (TeMbl) CopaeprxaHue y4eOHOI0o nmpeaMera, Kypca
1. DuU3HYeCKU MeTOX U3YUYeHU S OrnpezenieHne EHbI IeJIeHUs TPUOOPOB, CHATHE Moka3zaHui. OnpeaeneHrne morpentHoCcTe
NPHUPOAbI: TEOPETUYECKHI H U3MEpEHUI.
IKCIEPUMEHTAIbHbIN
2. | TennoBble ABJ€HUSI M METOABI UX Ornpenenenne yaJIMHEHM Tella B IPOLIECCE U3MEHEHMsI TeMneparypsl. Pemenne 3anad Ha

HCCJIea0BaAHUSA

OIpeZie/IEHNE KOJNYECTBA TEIUIOTHI. [ [puMeHeHne TenaoBoro pacmpeHus 1Jis perucTpalun
TeMIiepatypsl. MccnenoBanue nponeccoB IIIABIEHNS U OTBEpAEBaHUs. 3yueHne ycTporcTa
TETUIOBBIX ABUTaTeseil. [IpuGopsl s u3MepeHus BIaKHOCTH BO3yXa.




3. | DaekTpuyeckue sIBJIeHUS U METOIbI Ornpenenenne yaenbHOro COMPOTUBIICHUS IPOBOAHUKA. 3akoH OMa Ju1s yyacTka nenu. Pemenue
S — 3a1a4. HCCHGIﬁOB&HI/IG Y UCTIOJIb30BAHUE CBOMCTB JIEKTPUUYECKUX KOHUI[eHcaTOPOB. Pacuer
noTpebsieMoit anekrposHeprun. Pacuer KIIJI anexkrpudyeckux yctpoicTB. Penenue 3aaad Ha 3aKOH
Jxoyns -JIeHna.
4. | DnekTpoMarHuTHbIE SIBJIEHUS [Monydenue u pukcupoBaHHOE N300pAKEHIE MATHUTHBIX ToJiel. MI3ydeHne CBOMCTB
aJieKTpoMaruuta. Mzyuenue Moienu 3JaeKTpoaBUraress. Penenne kauecTBEHHBIX 3a/1a4.
5. | OnTuka N3yyenne 3akoHOB oTpakeHus. Habmronenne oTpaxenus u npenomiieHus ceera. M3o0paxenus B

nauH3ax. OmnpeneneHue riaBHOro GOKYyCHOTO pacCTOSIHUS M ONTHYECKOM CHiibl TUH3bI. Habmonenue
uHTepdepeHIy cBeTa. Pemenne 3a1a4 Ha npenomiieHre ceta. Habmronenue morHoro oTpakeHus
CBETa.

9 kiacce

Ha3Banue pa3aesa (TeMbl) Conep:kanue y4eOHOI0 npeaMeTa, Kypca

Marneruszm Kommnac. [Tpuauun pa6otst Maraut. MarauTel IoJI0COBEIE, 1yToBble. MaruuTHas pyaa. MarHuTHoe
nosie 3emnu. M3rorosneHne MarauTa. Perenne kaueCTBEHHbIX 3a/1ay.

DJIeKTPOCTATUKA DNEeKTpUYECTBO Ha pacueckax. OCTOPOKHO CTATHUECKOE JIEKTPHUUECTBO. DJIEKTPUUYECTBO B
UTPYIIKaxX. DIEKTPUIECTBO B OBITY. Y CTpOMCTBO OaTapeiiku. Pemenne HecTaHAapTHRIX 3a1a4.

Cser Ucrounuku cera YcrpoiicTBo riasza. ConHeunble 3aitunku. Tenb. 3aTMenue. L[BeTa kOMIakT aucka.
MpbuibHbIM criekTp. Pagyra B npupoge. Jlynusie u ConiHeunsie 3aTMeHusi. Kak cinomats nyu? Kak
3a)keub OroHb? Pelienne HecTaH1apTHBIX 3a]1ay.

Metoabl 00yueHusi 1 GopMbI OPraHN3alUH AeSITeILHOCTH 00yYA0IIHXCS
Peanuzanus nporpaMMbl BHEYPOUHOH JesiTebHOCTH «DPu3KKa B 3aJ]a4ax U SKCIEPUMEHTaX» MperoaraeT UHANBUAYAIbHYIO U TPYIIOBYIO

paboTy 00yJarommxcs, IIIAaHUPOBAHKE U MPOBEACHHUE UCCIIEIOBATEILCKOTO IKCIIEPUMEHTA, CAMOCTOSTEIILHBIN COOP TaHHBIX JJIS PEIICHUS
MPAKTUYCCKUX 3aJa4, aHAJIU3 U OLUCHKY IMOJTYYCHHBIX PE3YJIbTAaTOB, U3TOTOBJICHUC HOCO6I/II>'I )41 MO,Z[GJIGI\/JI. HporpaMMa npeaycMaTrpuBacT HC TOJIBKO
oOydJaromue 1 pa3BUBAIONIUE TENTH, €¢ PeaTn3allns CIIOCOOCTBYET BOCIIUTAHUIO TBOPUYECKOW JTUYHOCTH C aKTHBHOM JKM3HEHHOU Mo3uItneid. BeICOKHX
Pe3yNbTaTOB MOTYT AOCTUYb B JAHHOM CJIy4ae He TOJIbKO YYEHUKHU C XOPOIIEH HIKOJIBHON YCIIEBa€MOCThIO, HO U BCE LIEICYCTPEMIICHHbIEC aKTUBHBIE

pebsTa, y)xe clenaBIIre cBoi npohecCHoHalIbHBINA BBIOOP.

OO0yuenue ocylecTBiseTcs npu nojaepxke Llenrpa o0pa3oBaHus eCTECTBEHHO-HAYYHOM HAMPaBICHHOCTH «Touka pocTa, KOTOPBIH



CO3/1aH I pa3BUTHS Y 0OYJarONTUXCsl €CTECTBEHHO-HAYYHOM, MaTeMaTHIECKOH, HH(POPMAIITMOHHONW TPAaMOTHOCTH, (DOPMHUPOBAHMSI KPUTHIECKOTO U
KpCaTUBHOTO MBIIJICHU A, COBCPIICHCTBOBAHUS HABBIKOB eCTGCTBeHHO-Hay‘-IHOI\/'I HAIIpaBJICHHOCTH, a TAKKC JJIA HpaKTI/I‘-ICCKOI\/'I OTpa6OTKI/I y‘-I€6HOFO
MaTtepHaa 1o yueoHomy npeamery «Ousuka.
TemaTrnueckoe niianupoBanue 1 rog o0yuyeHnus

Haumen Conep:xkanue Koanuecr ®opma HNcnonb3oBanue Hara
OBaHHUE BO 3aHATHHA obopynoBanus «Touka
pazaeJia 4yacos pocTa»
1 BBoaHoe 3ansTHe. MHCTpYKTaX 10 TEXHUKE O€30MaCHOCTH. 1 Oecena O3HaKkoMJIEHHE C
Ha 0a3e LlenTpa "Touka Pocra” g poBoii 1aboparopueit
"Touka pocra"
(IeMoHcTpanus
TEXHOJIOTHH U3MEPEHUS )
I. IlepBoHaYa/IbHBIE CBEICHUS 0 CTPOCHUH BeLeCTBA A
2 DxcrniepuMenTaibHas padorta Ne 1 «OmnpeaeneHne eHbl IeIeHUs 1 sKcrepuMeHT | JInnelika, jeHTa MepHasl,
Pa3TUYHBIX IPUOOPOBY. WU3MEPUTENbHBIN IUITHHJP,
Ha 6a3ze Llentpa "Touka Pocra" TEPMOMETP, TaTUYUK
TEMIIEpaTypbl
3 DkcnepuMeHTanbHas padota Ne 2 «OmnpeneneHue reoMeTpuIecKux 1 skcniepuMeHT | HabGop reomerpudeckux
pa3sMepoB TE». TeN
Ha 6a3e Llentpa "Touka Pocra"
4 [Tpaktuueckas padora Ne 1 «3roToBiieHre U3MEPUTEIBHOTO 1 MpaKTuyecKas
[UIHH]IPAY pabota
5 DkcnepuMeHTanbHas padbota Ne 3 «3mepeHune TeMieparypsl Te 1 DKCIIEPUMEHT
6 DxcrniepuMenTaabHas padota Ne 4 «3mepeHune pa3MepoB MaJlbix 1 SKCIIEPUMEHT
TE».
7 DkcnepuMeHTanbHas padora Ne 5 «3mMepeHue TONIUHBI JIHCTA 1 3KCIIEPUMEHT
Oymarm»
I'nasa II. B3aumopeiicTBHe TEJa 124
8 DxcnepumeHTanbHas padota Ne 6 «3mepeHne CKOpOCTH ABUKECHUS 1 AKCIIEPUMEHT
TE».
9 Pemenue 3ana4y Ha TeMy «CKOPOCTb pABHOMEPHOTO JIBHIKEHUS» 1 pelieHue
3a1a4




10 OkcnepumeHTanbHas padota No7 «M3mepenue maccel 1 karmm AKCIIEPUMEHT AJICKTPOHHBIE BECHI
BOJBD».
Ha 6a3e LlenTpa "Touka Pocta"
11 OkcnepuMeHTanbHast padora Ne 8 «l3mepenue mioTHOCTH KycKa 1 oKcrepuMeHT | JIunelika, 1eHTa MepHas,
caxapa» U3MEPUTENIbHBIA HINHAD,
Ha 6a3e Ilentpa "Touka Pocra" AIIEKTPOHHBIC BECHI
12 DkcniepuMeHTalbHAs padota Ne 9 «3mepeHne IioTHOCTH 1 JKcIepuMeHT | JIuHelika, JeHTa MepHasl,
X03SICTBEHHOT'O MbUIaY. U3MEPUTENBbHBIA HWINHAD,
Ha 6a3e LlenTpa "Touka Pocta" 3IIEKTPOHHBIE BECHI
13 Pemienue 3anau Ha TeMy «I[1OTHOCTH BemecTBay. 1 pelieHue
3aja4
14 OkcnepuMeHTanbHast padora Ne 10 «VccnenoBanue 3aBUCUMOCTH 1 SKCIEPUMEHT
CHWJIBI TSPKECTH OT MACChI TEJIa.
15 OxcnepumenTanbHas padota Ne 11 «Onpenenenne Macchl 1 Beca 1 AKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 OkcnepuMeHTanbHas padora Ne 12 «CroxeHue Cuil, HalpaBIeHHBIX 1 skcniepuMenT | Lltatus, peryar, nuHelKa,
10 OJHOM TPSMOI». ABa OTMHAKOBBIX IPY3a, BA
Ha 6a3e LlenTpa "Touka PocTa" 61101(2} HHTB HEPACTKUMAA,
JIMHEUKA U3MECPUTECIIbHAA,
JUHAMOMET]
17 OkcnepuMeHTanbHast padora Ne 13 «M3mepeHue xecTKOCTH 1 skcriepuMenT | IlTaTus ¢ kpenexom, Habop
IPYKUHbD» PYKHH, HaOOP TPy30B,
Ha 6ase Llentpa "Touxa Pocra" JIMHEHKa, THHAMOMETP
18 OkcnepumenTanbHas padota Ne 14 «M3mepenune korhdummenTa 1 skcnepuMeHT | JlepeBsiHHBIN OpYCOK,
CHWJIBI TPEHUSI CKOJIBKEHUSI. Ha0op rpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocta" YyecKasi CKaMbs,
JMHAMOMETP
19 Pemenue 3anay Ha Temy «Cuiia TpeHUSD. 1 pelieHue
3a1a4
II1. {aBienue. /laBjieHue :KUAKOCTEH U ra30B A |
20 OkcnepuMeHTanbHast padora Ne 15 «VccnenoBanue 3aBUCUMOCTH 1 DKCIIEPUMEHT
JABJIEHUA OT IJIOIAH TOBEPXHOCTU»
21 OkcnepuMeHTanbHast padora Ne 16 «OnpeneneHue qaBieHus 1 DKCIIEPUMEHT

UUIUHIpUYecKoro tenay. Kak Mbl Buanm?




22 OkcnepumenTanbHas padota Ne 17 «BerauciieHne Cuibl, ¢ KOTOPOi 1 AKCIIEPUMEHT
aTMoc(depa JaBUT Ha MOBEPXHOCTH cToNay. [louemy Mup
Pa3HOIBETHBIN.
23 OkcnepuMeHTanbHast padora Ne 18 «Ormpenenenue Macchl Tena, 1 DKCIIEPUMEHT
IJIABAIOILIETO B BOJIEY.
KcnepuMeHTalbHas padota Ne 19 «Onpenenenuie mioTHOCTH HKCIIEPUMEHT WHEWKa, JIeHTa MepHas
24 €] 6ota Ne 19 «O 1 J , ,
TBEPJOTO TEIAN. WU3MEPUTENbHBIN TUINHJP,
Ha 6a3e Ilentpa "Touka Pocra" AIIEKTPOHHBIC BECHI
25 Pemenne kauecTBeHHBIX 3aa4 Ha TeMy «lInaBaHue Ten. 1 pelienue
3a1a4
OkcnepuMeHTanbHas padora Ne 20 «3yuenue ycnoBHii iaBanus 1 sKcriepuMeHT | Jlunamomerp, mratus
26 TE. YHUBEPCAIbHbIA, MEPHBIN
Ha 6a3e Ilentpa "Touka Pocra" OUITAHIP
(MeH3ypka), Tpy3
UMAITMHIPUYECKUH U3
CIICOHaJIBHOT'O IIJIaCTHKA,
HUTb, ITOBApPCHHAA COJIb,
naJjJjo4ykKa ajist nepeMenin-
BaHUA
IV. PaGora u MOIIHOCTb. DHepPrus 8u
27 OkcnepumenTanbHas padota Ne 21 «Beranucnenue paboThl, 1 AKCIIEPUMEHT
COBEPIICHHOW MKOJBbHUKOM IMPHU noabeMe ¢ 1 Ha 3 sTax»
28 OxcnepumeHTanbHas padota Ne 22 «BrraucieHne MOIIHOCTH 1 AKCIIEPUMEHT
pa3BUBaEMOM IIKOJIBHUKOM IIpHU MogbeMe ¢ 1 Ha 3 3Tax»
29 DkcniepuMeHTaNbHAs pabora Ne 23 «OmnpeneneHue BRIUTPHIIIA B 1 skcniepuMeHT | IonBuskHblil 1
CuJie, KOTOPBINA JJaeT MOIBIKHBINA U HETIOIBYXKHBIN OJIOKY. HETIOIBHKHBIN OJIOKH, HAOOP
Ha 6a3e LlenTpa "Touka PocTa" IPy30B, HATh, TUHAMOMCETD,
IITAaTUB, TUHCHKA
30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHue
3a1a4
31 OkcnepumeHTanbHas padora Ne 24 «Beruucnenue KI1/I HakinoHHOM 1 skcriepuMenT | LlratuB, MexaHuueckas
IUIOCKOCTHY. CKaMbs, OPYCOK C KPIOUKOM,
Ha 6a3e LlenTpa "Touka PocTa" JiHeliKa, Habop rpysos,
JVUHAMOMETP
32 OkcnepumeHTanbHas padota Ne 25 «M3MepeHne KUHETUYECKOU 1 AKCIIEPUMEHT
SHEPTUHU TEJa
33 Pemenue 3anau Ha TeMy «KnHeTndeckas 3HEpIrus. 1 pelieHue

3aga4




34 HToroBslii KOHTPOJIb 3HAHHIA. 1 TUIAKTHYECKO
€ 3aJ1aHue
34
Hmozo
TemaTuyeckoe NJIaHNpPOBaHue (2 200 00yuenus)
KJIacC
Haumen Conep:xxanue Koaunuect ®opma Hcnoan3oBanue Hara
OBaHHe BO 3aHATHA obopynoBanus «Touka
pazaeJia 4acoB pocTay
I. ®u3nyeckuii MeTO H3YYEeHUs NPHUPOIbI: TEOPETUYECKUI U 34
JIKCNEPUMEHTAJILHbIH
1 BBogHoe 3anaTHEe. HCTPYKTAXK MO TEXHUKE OE30MaCHOCTH. 1 Oecena O3HaKoMIICHUE C
Ha 6a3e Llentpa "Touka Pocta" g poBoii 1aboparopueit
"Touka pocra"
2 OkcnepumeHTanbHas padota Ne 1 «OnpeneneHue 1eHbl 1eIeHus 1 sKkcepuMeHT | JIuHelKa, JeHTa MepHasi,
npuOOpPOB, CHATHE TMTOKA3AHUII» M3MCPUTEIIbHBIH IMIHHP,
Ha 6a3e Ilentpa "Touka Pocra" TCPMOMETp, TaTIUK
TEeMIEPATYPhI
3 Onpenenenue nNorpenHocTer n3mepenus. Pelenne kauecTBEHHbIX 1 pelieHue
3a/ady. 3a1a4
I'naBa II. TemioBble IBJeHUSI 1 METOIbI HX HCCJIET0BAHUS 8u
4 Ornpezenenre yaJIMHEHHS Tela B MPOLECCe U3MEHEHUS 1 OIIBIT - JlabopatopHsbIit
TEMIIEPATYpPbI HCCIICIOBAaHNE | TEPMOMETP, NaTUUK
Ha 6a3e Llentpa "Touka PocTa" TeMIepaTypbl
5 Pemrenne 3aa4 Ha onpezeseHre KOJIMYeCcTBa TEIUIOTHI. 1 pelienue
3a1a4
6 [IpuMmeHeHne TemIoBOro pacMpeHus Jyisl PEruCTpauu 1 MpE3EHTALMS




TeMIIepaTypbl. AHaIN3 U 0000IIeHNEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 OkcnepuMeHTanbHast padora Ne 2 «VccnenoBanue IpoieccoB 1 sKcrepuMeHT | JlaTauk temmeparypsl,
IJIABJICHUSA U OTBEPIACBAHUI. KaJIOpUMETP, COCYI C
Ha 6a3e LlenTpa "Touka PocTa" TAIOMIUM JIEZOM, COCYT €
BOJOM, DJICKTPOHHEBIC BECHI.
8 [TpakTuueckas padota Ne 1 «3yueHne CTpoeHUS KPUCTAILIIOB, UX 1 MpaKTuyecKas
BbIpAIIMBAHUE. pabota
9 N3yuenue yCcTpONCTBA TEIUIOBBIX ABUTATEIICH. 1 JIEKIUSA
10 [Tpubops! 11st UI3MEPEHUS BIAKHOCTH. DKCIIEPUMEHTANIbHAS paboTa 1 9KCHepuMeHT | JaTuuk TeMneparypel,
No 3 «Ornpezenenne BIaXKHOCTH BO3/lyXa B KAOMHETaX IIKOJIBD) TCPMOMETD, MapJist, COCY €
Ha 6a3e llenTpa "Touxa Pocra" BOZOU
11 Pemenne kauecTBeHHBIX 3a7a4 Ha onpeneneHue KII/] remmosoro 1 pelieHue
nsurareins. https://uchitel.pro/3aaun-Ha-Ka-TENI0BBIX- 3ajau
BUTATEICH/
I1I. DaexTpuyeckue siBJeHUS U MeTOAbI MX HCCJICOBAHMS 8u
12 [TpakTuueckas padora Ne 2 «Onpenenenre yaeabHOTO 1 npakTrueckas | Jlaruuk HanpspkeHwus,
CONIPOTHUBJICHUS Pa3IUUYHBIX ITPOBOJHUKOBY. pabota BOJIETMETD JBYXIPEICIIbHBIN,
Ha 6a3e Ilentpa "Touka Pocra" UCTOIHUK MHTAHWA,
KOMILJICKT IPpOBOJOB,
PE3HCTOPBI, KITFOY
13 3axon OMa 7151 yyacTka 1enu. Penienue 3agad. 1 pelieHue
3a1a4
14 HccnenoBanue v uCroap30BaHUE CBOWCTB AIEKTPUUECKUX 1 HaOI0IeHuE
KOHJICHCATOPOB.
15 Pemenue 3amad Ha 3aBUCUMOCTH COTPOTUBIICHUS IPOBOJIHUKOB OT 1 pelieHue
TEeMIIePaTypBhl. 3a1a4
16 [Tpaktuyeckas pabora Ne 3 «Pacuét notpebnsiemMoit 1 npakTuyeckas | Jaruuk Toka, naTunk
AJIEKTPOIHEPTUU COOCTBEHHOTO JIOMay. pabora HalPsKCHUS, aMIIEPMETP
Ha 6a3e LlenTpa "Touka PocTa" ABYXIPCICLHBIN, BOIBTMETD
,Z[ByXHpeZ[eHBHBIfI, JJaMIIO4Ka,
HNCTOYHHK ITUTAHUA,
KOMILJICKT ITPOBOJOB, KJIFOY
17 Pacuer KII/] asexTpuueckux yCTpoOnCTB. 1 pelieHue

3a1a4




18 Pemenune 3anay Ha 3akoH J[>xoyid - JIenna. 1 pelieHue
3a1a4y
19 Penrenne xauecTBEHHEIX 3a1a4. 1 JIeJIoBas urpa
IV. DuaekTpoMarHuTHbIE SIBJIEHUSI Su
20 [Tonyyenue u GpUKCUPOBaHHOE N300paKEHNE MATHUTHBIX TTOJICH. 1 npakTudeckas | Jemoncrpanus
Ha 6a3e LlenTpa "Touka Pocra" pabota «M3MepeHne MAarHUTHOI'O
0JI51 BOKPYT POBOTHHKA C
TOKOM»: JaTYUK MarHuTHOI'O
IoJid, ABa
mTaTuBa, KOMIIJIICKT
MPOBOJIOB, HCTOYHHUK TOKAQ,
KIIIOY
21 N3ydeHune CBOMCTB 3JIEKTPOMArHuTa. 1 HaOII0IeHNE
22 N3ydenune Moaenu 3J1eKTpOABUTaATES. 1 JIEKITUS, JIEM.
SKCHEPUMEHT
23 DKcKypeusl. 1 Oecena
24 Pemnrenne xauecTBEHHEIX 3a1a4. pelieHue
3a1a4y
V. OnTuka 10
25 N3yueHune 3aKk0HOB OTPaKEHUS. 1 JIEKLUS, JEM.
SKCHEPUMEHT
26 OkcnepumeHTanbHas padota Ne 4 «HabmroneHue oTpaxeHus u 1 sKcriepuMeHT | OCBETHTEND C HCTOYHUKOM
MIPEJIOMIIEHUS CBETAY. cBeTa Ha 3,5 B, uctouHuk
Ha 6a3e Llentpa "Touka Pocra" [THTAHWS, KOMIUICKT
MIPOBOIOB, IIIeJIeBas Auadpar-
Ma, NOJIYHUINHAP, IIaHIIET
Ha IJIOTHOM JIUCTE C
KPYTOBBIM TPAHCTIOPTUPOM
27 OkcnepuMeHTanbHast padora Ne 5 «300pakeHHs B TUH3AX. 1 9KCHepUMeHT | OCBETUTENb ¢ UCTOUHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBeTa Ha 3,5 B, uctouHuk
MTUTaHUS, KOMIUICKT
MTPOBOJIOB, IIENIeBast qUadpar-
Ma, 3KpaH CTaJIbHOMH,
HaTpaBJISIONIas ¢
HM3MEPUTEIHHOM HIKAOMH,
cobuparonue JIMH3HI,




pacceuBarolias JIMH3a, Ciaia
«MOI[CJ'IB npeamMeTa» B
petitepe
28 OkcnepumeHTanbHas padota Ne 6 «OmnpeneneHue riiaBHOTO 1 AKCIIEPUMEHT
(OKYCHOT'O pacCTOSIHUS ¥ ONITHYECKOM CHJIBI JIMH3bI).
29 OkcnepuMeHTanbHast padora Ne 7 «Habmronenue narepdepeHuu u 1 AKCIIEPUMEHT
T(pakul CBETa.
30 Pemrenue 3a1ay Ha peIOMIIEHHE CBETA. 1 pelieHue
3aja4
31 OkcnepuMeHTanbHast padora Ne 8 «Habmronenue moaHoro 1 DKCIIEPUMEHT
OTPAKCHUS CBETAN.
32 PelreHne kaueCTBEHHBIX 3a7ja4 HA OTPAXKEHUE CBETA. 1 pelieHue
3aja4
33 3amura npoekToB. [IpoeKTsl. 1 UCCJICI0BAHUS
34 HTOroBbiii KOHTPOJIbL 3HAHHUM. 1 JUIAKTUYECKO
€ 3a/laHue
34
Hmozo
TemaTuyeckoe NJIAHNPOBaHUE (3 200 00yueHnus)
RJIacCC
HanMen Conepxanue Koanuect ®opma Hcnoan3oBanue Jara
OBaHME BO 3aHATHS obopynoBanus «Touka
pasjiena 4acoB pocTa»
1 BBoanoe 3anstue. MHCTpyKTax 1o TexHuke 6e3onacHoctu. 1 1 Oecena
I. Marnerusm 9u
2 OkcnepuMenTanbHast padora Ne 1 «Kommac. [IpunHuumn paboTs». 1 JKCIIEPUMEHT
[TpakTrnueckas padora Ne 2 «OpHUEHTHPOBAHKE C TOMOILBIO 1 IIpaKTUYECKast
KOMITaca. pabota




4 Marnurtsl. [eiicTBue MaruuToB. Perienue 3agaq 1 HaOJIOICHUE,
pelieHue
3a/1a4
OkcniepuMeHTaNbHAsA padota Ne 3 «3aHMMATETHHBIC OIBITHI C 1 DKCIIEPUMEHT
5 MarHuTammu.
MaruutHas pyaa. [lonesnsie nckomnaembsie CamMmapckoil ooactu. 1 NpEe3CHTALN
JleiicTBMEe MarHUTHOTO 110J11. MarauTHOE MoJie 3eMIIn. 1 JeMoHcTpanus
Ha 6a3e Ilentpa "Touka Pocra" «HM3MepeHHe 1Mol OCTOSTH-
HOI'0 MAarHUTAa»: IATIUK
Mar"dvTHOIO I10J141, I10-
CTOSAHHBIN MarduT I1OJIOCOBOU
8 JlericTBre MarHUTHOTO 10JIs1. Pemenue 3anay. 1 peuieHue
3a1a4
9 DkcniepuMeHTabHAs pabota Ne 4 «/3roToBJICHHE MAarHUTOBY. DKCIIEPUMEHT
10 [Ipe3enTanust mpoeKTOB. HUCCJIEN0BaHUI
I'maBa II. DaekrpocraTnka 94
11 OkcnepumenTanbHas padota Ne 5 «Cratnueckoe JIeKTpHIeCTBOY. 1 AKCIIEPUMEHT
12 OCTOPOXXHO CTATUYECKOE AJIEKTpUUECTBO. Pemenue 3amau 1 pelieHue
3a1a4y
13 OkcnepuMeHTanbHast padora Ne 6 «3aHUMAaTEIBHBIE OTBITHDY. 1 DKCIIEPUMEHT
14 DNEeKTPUUYECTBO B UTPyMIKaxX. CXeMbI padOThI 1 MpaKTUyecKas
pabota
15 DNEeKTPpUYECTBO B OBITY 1 KHMHOTIOKa3
16 DOxcnepumeHTanbHas padota Ne 7 « YcTpoicTBO GaTtapeitkuy. 1 HaOII0IeHNe
17 OkcnepuMeHTanbHast padora Ne 8 «M300peraem GaTtapeiiky». 1 IIpaKTU4ecKas
pabota
18 [IpeseHTanus npoeKToB. 1 Hay4YHbIE
UCCJIEIOBAHUS
19 [Ipe3enTanust mpoeKTOB. 1 Hay4YHbIE
UCCJIEI0BAHUS
20 [IpesenTanus npoeKToB. 1 Hay4YHbIE

HCCICI0BaHUA




I1I. Ceer

[
N

20 HcTounuku cBera. nexuus, neM. | OcBeTHTenb ¢ HCTOYHHKOM
Ha 6a3e LlenTpa "Touka PocTa" SKcIepuMeHT | cBera Ha 3,5 B, ncrounuk
IMUTaHUA, KOMIIJICKT
MPOBOJIOB, IIeNieBas Tuadpar-
Ma
21 Kak mMbI BUIuM? JIEKITUS, JICM.
HKCIIEPUMEHT
22 IToyemy Mup pa3HOLBETHBIN. JICKOUSA
y
23 OkcnepuMeHTanbHast padora Ne 9 «Teatp TeHei» DKCIIEPUMEHT
24 OkcnepuMeHTanbHast padora Ne 10 «ConHeuHble 3aiYUKN» 9KCHepUMEHT | OCBETUTENb C HCTOYHUKOM
Ha 6ase I{enTpa "Touka Pocra" cBeTa Ha 3,5 B, ncrouHuk
INUTaHuA, KOMIIJICKT
IIPOBOJIOB, IIeiIeBas Auadpar-
Ma, NOJIYHIUINHAP, IIaHIIET
Ha IIJIOTHOM JIUCTE C
KPYTOBBIM TPaHCIIOPTUPOM
25 ncnepcus. MuIIbHBIN CIEKT JIGKIUS, OEM.
b
HKCIIEPUMEHT
26 Panyra B mpupoze. Mpe3eHTalUs
27 OkcnepuMeHTanbHast padora Ne 11 «Kak momyuuts pagyry?». sKcrepuMeHT | OCBETUTENh C HCTOUHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, uctounuk
MUTaHUS, KOMIUIEKT
MIPOBO/IOB, IIIEJICBAs
nuadparma, moTyIUIHHID,
TJIAHIIET Ha TTOTHOM JIH-
CTE C KPYTrOBBIM
TPAHCIIOPTHPOM
28 DKCKypcust Oecena
29 Jlynnsie u ColHEYHBIE 3aTMEHUS. JIEKITUS, JICM.
HKCIIEPUMEHT
30 Kak cmomarp myq? Oecena
31 3azepkainbe. JEKLUS, IEM.
HKCIIEPUMEHT
32 DOkcnepumeHTanbHas padota Ne 12 «3epkanay» AKCIIEPUMEHT




33 3amura npoeKToB 1 HCCIIEIOBAHUS

34 3aKIIIOUYUTEIBbHOE 3aHATHE. 3alIUTA MPOEKTOB. 1 HUCCIECI0BaHUA
34

Hmozo

[Iporpamma npeanosaraet pa3indabie GOpMbI KOHTPOJIS IPOMEXKYTOUHBIX U KOHEUHBIX PE3y/IbTaTOB. B pe3ynbraTe n3ydyeHus: JaHHOTO Kypca
KOHTPOJIb 3HAHUH M HABBIKOB y4aluxcs OyAeT NpOoXOaAuTh B Te€YeHUE Y4eOHOro Kypca - B popMe (pOHTAILHOTO OMPOCa, CAMOCTOSATEIBHBIX
NPaKTUYECKUX paboT, JUCKYCCHH C BBICTPOCHHBIMU JIOTHYECKMMH LIEMIOYKaMHU U 10Ka3aTesbcTBaMU. OLIEHUBAETCs CaMOCTOSATEIBHOCTh
BBINOJIHEHUS 3a/1a4, TaK K€ paboTa ydaluxcsl OLIEHUBAETCS ¢ yYETOM UX aKTUBHOCTH, Ka4eCTBa IMOATOTOBIICHHBIX BBICTYIIJICHUH,
JIEMOHCTPAIIMOHHBIX OIBITOB, YMEHHI pemieHus 3aaad. OLeHNBaeTcsl TakKe ydacTue B 00CYKICHUH, KaUeCTBO 33JaBaeMbIX BOIIPOCOB, BIa/ICHUE

MOHOJIOTHYECKOH U AMAJOrMYeCKON PeUblo, YpOBEHb (PU3MUECKON KOMIIETECHIIHH.

Wrorosas arrectanus o BHEYpOUHOH EATEIbHOCTH ydalmxcs 7-8 kinaccoB «PH3MKA B IKCIIEPUMEHTAX H 3aa4ax» MIPOBOIUTCS B (hopme
JUIaKTUYECKOTO 3a/1aHusl B LIEJIAX ONpPEIeNICHHs] CTENIEHN OCBOSHHUS yJalllMMHCs yUeOHOT0 MaTepuaa o NpakTUYecKol (pU3HMKe, B paMKax
OCBOCHHSI OCHOBHON 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHMs.

3anaHus OPUEHTHPOBAHBI HAa IPOBEPKY YCBOEHUS COAEPIKAaHUS Pa3esioB/TeM:

- 83aumooeticmaue mei (N10MHOCMb 8eWeCmea, CUld MpeHus, Kodgpuyuenm mpenus) (Mooyas 7 kaacc);

- 9NeMEeHmbl CMAMUKY, Men08ble A6NEeHUsl, DIeKMPOCMAMuKd, 3aKOHbl NOCMOAHHO20 MOKA, 3aKOHbI ONMUKU (MOOYIb 8 KIAcCc),
Dopma - oudakmuueckoe 3adanue (mecmol, NpaKMuyecKue 3a0anus, peuerue meopyeckux 3a0ay) COCTaBIEHbI B IByX BapHaHTAX.
Bpewmst BbInonHeHus paboThl — OIUH YPOK.

ILnan padotsl (7 Kiacc)

Homep | IIpoBepsiemblie 3JIEMEHTbI IIpoBepsiembie yMeHH s bana 3a

3aJaHMUs | COAEPKaHUS BBINOJIHEHH e
3aJaHus

1 [TpakTuyeckas padora. YMeHnue coOparh MPaKTUIECKYIO 1

YCTaHOBKY COTJIACHO 3aJIaHUs
2 OmnpenenurenbHas GpopMyia 3Hanue (HopMys IIIOTHOCTh BEIIECTBA, 1
BEJIMYUHBI CHUJIa TPEHHUSI
3 N3mepenue dpuzndeckoit YMeHue nosib30BaThCsl U3MEPUTEIbHBIMU 1




BEJIMYUHBI. npubopamH, ONpeNeNiTh HeHY AeTICHUs
pUOOPOB, U3MEPATH (PUINUECKYIO
BEJIMUUHY.

4 BrruncnuTenbHbIe HABBIKH Brraucnsats pU3ndeckyio BeTMInHY, 1
3alKChIBaTh PE3yNbTaT B €IMHUIAX
n3Mmepenus CU

MakcuManbHOE KOJIMYECTBO OAIITIOB 32 BHIMIOJTHEHHE PaboThl cocTasisier 10 Gaos.
BricTaBienne oTMeTOK: oTMeTKa «5» - 80-100% - 8-10 6amna, otMeTka «4» - 66%-79% - 70amnoB,otMeTKa «3» - 30%-65% - 6 — 3 Oanna,
oTMeTKa «2» - meHee 30% - 0 — 2 Gama.

Hrorosasi arrecranus 7 Kjacca
«®Pu3nKa B IKCIIEPUMEHTAX U 321a4axX»

BapuantNel

Hcnonb3ys pelYaskHbIe BEChI, MEPHBIHN IIJIUHAP, CTAKAH C BOJIOH, IWIHHIIP, COOEPUTE IKCIIEPUMEHTATBHYIO YCTAHOBKY JIJISl OTIPEACTICHUS
IUIOTHOCTH MaTepuaa, U3 KOTOPOTO M3TOTOBJICH IIHJIUHIP.

B Ganke oTBETOB:

e clenaiTe pUCYHOK SKCIIEPUMEHTAILHON YCTAaHOBKHU JJISl ONpeiesieHns o0beMa Tea;

e 3anummure GopMyIly Uil pacyera INIOTHOCTH;

®  YKa)XUTE Pe3yJbTaThl N3MEPEHUS MACChl WIMHAPA U €r0 00beMa;

® 3aNUUIMTE YUCIEHHOE 3HAYCHHE INIOTHOCTU MaTepuaia UINHApa.
Bapuant Ne2
Hcnonp3ys Opycok ¢ KproukoM, THHAMOMETp ¢ nipezenioM usmepenus 1H, nuaamometp c npenenom usmepenus SH, 2 rpysa maccoii 100r,
HalpasJIAoNas, cCoOepUTE IKCIIEPUMEHTAIBHYIO YCTaHOBKY AJIs OINpeiesieHus K03 (PUIMeHTa TpEeHHsI CKOJIBXKEHHS MEXy OpYyCKOM U

MIOBEPXHOCTBHIO HAMPABIIAIOLICH.
B Gnanke oTBETOB:

e CJlleNaliTe PUCYHOK SKCIIEPUMEHTAIBHON YCTAaHOBKH;



e zarmumute GopMyy ISl pacdeTa K03 HUIIMEHTA TPEHUS CKOTBKCHHUS;

e VYKaxuTe pe3ysbTaThl U3MEPEHHUs Beca OpycKa ¢ rpy3aMu U CHIIBI TPEHHSI CKOJIBKEHHSI IPU ABKEHUH OpYyCKa C IpPy30M IO IOBEPXHOCTH
HaIMpaBJISIONICH;

e 3anummuTe YUCIEHHOE 3HaUYeHHE K03 pULneHTa TpEHHUSI CKOJIbKECHHUS.

OTBeThI 1 KpUTEPHH OLICHUBAHMS BBINOJHEeHHUs 3a1aHni (7 Kiacc)
Bapuant Nel
HV=V,-V, 2) p=m/V

3)ym=66r; V=56M1=56cm’; 4)p = 1.2r/cm’=1200 /v’ .

Conep:kanue KpuTepust Bbanawbl
[TonHOCTBIO MPaBUIILHOE BBITIOJIHEHNE 3aJaHUs, BKIIIOYaloIee B ce0sl:
® CXEMaTUYHBIN PUCYHOK DKCIIEPUMEHTAIILHON YCTaHOBKHU;
e (opmyny ansa pacuéTa HCKOMOW BEIMUYMHBI 110 TOCTYIHBIM ISl U3MEPEHUs BETUUNHAM (8 OaHHOM cayuae OJisl
onpeoeieHus NIOMHOCMU mena), 4
® TIPaBWIBHO 3aMMCAHHBIC PE3YJIbTATHI IPSMBIX U3MEPEHUH (8 OGHHOM clyuae pe3yibmamsl USMEPEeHUss MACCbl mead U
obvema mena);
e OJIy4YCHHOE IIPABUIbHOE YUCIECHHOE 3HAYEHNE HCKOMOW BEJTMYMHBI

[IpuBeneHbI Bce 2JIEMEHTHI TPaBUIILHOTO OTBETA 1-4, HO JOMyIeHa OMMOKA MPY BHIYMCICHUH 3HAYEHUST HCKOMOM
BCIIMYNHBI.

nim

JlonymieHa ommoka mpu 0603HaYeHUH €JMHUALl U3MEPEHHUS HCKOMOM BEJTMUMHBI. 3
nim

JlonymieHa omuoKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIBbHOM YCTaHOBKH, MIIM PUCYHOK OTCYTCTBYET, MU
OTCYTCTBYET (popMyJsia B 00IIIEM BHJIE AJISl pACUCTa HCKOMOM BETUYMHBI




CrenaH pUCYHOK KCIIEpUMEHTAJIbHON YCTaHOBKH, PABUIIBHO IIPUBEACHBI 3HAUYEHUS IIPSAMBIX U3MEPEHHI BEIMYNH, HO HE
3anucana popmyJa Ui pacyeTa HCKOMOW BETMYUHBI, U HE MOJTyYeH OTBET.

nJjin

[TpaBuIbHO MPUBEAEHBI 3HAUECHUS MPSMBIX U3MEPEHUI BETMUNH, 3arucana GopMya Jjs pacueTa UCKOMOM BeTMYMHBI, HO
HE NOJIY4YEH OTBET, U HE IPUBEACH PUCYHOK IKCIIEPUMEHTAIBHON YCTAHOBKH.

nJin

[IpaBrunbHO NpHBEAECHBI 3HAYEHUS MTPSAMBIX U3MEPEHUM, TPUBEICH MPABUIBHBIA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIBHON YCTAaHOBKHU M (popMyna JuIst pacyeTa HCKOMOI BETHUMHBI

3anucaHbl TOIBKO NMPaBUIIbHBIE 3HAYEHHUS TPSIMBIX U3MEPEHUH.

nim

[IpuBeneHo npaBUIbLHOE 3HAYEHHUE TOJIBKO OJJTHOTO U3 MPSIMBIX U3MEPEHUH, U IPEICTaBIeHa IPAaBUIBLHO 3alllCaHHas
dbopMyna ass pacu€Ta HCKOMOUW BEIIMYUHBL.

nim

[IpuBeneHo npaBUIIbHOE 3HAUYEHUE TOJIBKO OJHOTO U3 MPSAMbBIX U3MEPEHUH, U ClIeTaH PUCYHOK IKCIIEPUMEHTAIBHON
YCTaHOBKH

Bce ciyuan BBITIOIHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPUSM BbICTaBieHus 1, 2, 3 unu 4 6aios.
Pa3spozHennsie 3anmcu. OTCYTCTBHE MONBITOK BBINOTHEHHS 3a1aHUS

Maxcumanvuviy 6auin

Bapuant Ne2
1))

=

2) Fynp= Frp (1pu paBHOMEPHOM JBHKEHUH ),

Frp=uN; N=P— Fup=puP;u=



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

Coaepixanue KpuTepust

Banabl

[TomHOCTBIO MPaBUIIBHOE BBIIIOJIHEHHE 33/1aHUS, BKIIIOYAOLIEe B ceOsl:

® CXEMaTUYHBIN PUCYHOK IKCIIEPUMEHTAIILHON YCTaHOBKHU;

e (opMyiy A pacu€éTa UCKOMOW BEJIMYHMHBI 110 JOCTYIHBIM AJIsl U3MEPEHUsI BETMUUHAM (6 OaHHOM Clyyae 0.1 onpeoeneHus
Koaghuyuenma mpenus);

® [IPaBWIBHO 3alMCAHHBIC PE3YJIbTATHI IPSMBIX U3MEPEHUH (8 OGHHOM Clyuae pe3yabmamsl U3MepPeHUs 6eca meia ¢ 08yMs
epy3aMu U CULbl MPEHUsl CKONbHCEHUS);

¢ IOJY4YCHHOE NPABUIBHOE YHCICHHOE 3HAYCHUE HCKOMOW BEJTMYHHBI

HpI/IBeIICHBI BCC 3JICMCHTBI TPABUJIBHOT'O OTBETA 1-4, HO JOITyHICHA OH_II/IGKa IIPpU BBIYUCIICHUHN 3HAYCHU A HCKOMOM BEJIUMYHHEI.
NJIn

JlonymieHa ommoKka npu 0603HaYeHUH €JMHUALl U3MEPEHHS HCKOMOM BEJTMUMHBI.

NJIn

JlonymieHa ommoKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIbHOM YCTAaHOBKH, MIIM PUCYHOK OTCYTCTBYET, I OTCYTCTBYET
dbopmyna B 001eM BHIE TS pacu€Ta MICKOMOM BETUIMHBI

CrenaH pUCYHOK SKCIEpUMEHTAIBHONW YCTAaHOBKH, ITPAaBUJIbHO MPUBEACHBI 3HAYECHUS PSAMBIX U3MEPEHUI BEJIMYUH, HO HE 3alKcaHa
¢dbopmyna i pacueéTa HCKOMOW BEIMYMHBI, U HE IOJIYYEH OTBET.

nJjin

[TpaBuiIbHO TPUBECHBI 3HAYCHHUSI MPSMBIX U3MEPEHUN BEJMYMH, 3aMicana (opMyia sl pacueTa HCKOMOW BETMYHHBI, HO HE
MIOJIy4E€H OTBET, U HE MIPUBEJCH PUCYHOK SKCIEPUMEHTAIBHON YCTAHOBKH.

nJin

[IpaBrunbHO NpHBEAECHBI 3HAYEHUS TPSAMBIX U3MEPEHHM, TPUBECH MPABWIBHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIbHON YCTaHOBKHU M (popMyna It pacyeTa UCKOMOM BETHUNHBI




3anucaHbl TOJIBKO NPaBUIIbHBIE 3HAYEHHUS TPSIMBIX U3MEPEHUH.

nim

[TpuBeneHo npaBUIIbHOE 3HAUYEHHE TOJIBKO OJTHOTO M3 MPSIMBIX U3MEPEHUH, U MpeICTaBlIeHa MPABUIBHO 3anucanHast hopMyma 1is
pacyeTa NCKOMOM BEJIMYUHBI.

nim

[IpuBeneHo npaBUIbHOE 3HAYEHHUE TOJIBKO OJJHOTO M3 MPSIMbBIX U3MEPEHHH, U ClIeaH PUCYHOK SKCIIEPUMEHTAIbHON YCTaHOBKHU

Bce ciyyan BBITIOTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPUSM BhICTaBieHus 1, 2, 3 unu 4 6aios.
Pa3spozHennsie 3anmcu. OTCYTCTBHE MONBITOK BBINOTHEHHS 3a1aHUS

Maxcumanvuviy 6auin




Ilnan padots (8 kiaacc)

Homep | IIpoBepsiemblie 3JIeMEHTbI IIpoBepsiembie yMeHMsI bana 3a
3aJlaHusl | COAEPKAHUSA BBINOJIHEHH
3aiaHus
1.1 SIBneHus TErIonpoBOAHOCTH OOBsicHeHHE SBJICHUHN TETIONPOBOAHOCTH 1
1.2 ArperaTHble coctosiaus | UteHue rpaduikoB HarpeBaHuUs TeJl. 1
BEIIIECTBA
1.3 3aKOHBI IOCTOSTHHOTO TOKA [IpakTHyeckne yMeHUs MO paboTe ¢ IEKTPOnpudopaMu. Y MeHHe 4
HaXO0XACHUS BEJINYMHBI SIKCIIEPUMEHTAIbHBIM METOI0M
UTOro
2.1 SIBneHus TErIonpoBOAHOCTH OOBbsicHeHHE SABJICHUHN TETIONPOBOAHOCTH
2.2 ArperaTHble cocTosiHus | UreHue rpaukoB OXJIaXAeHUS TeIl.
BELIECTBA
2.3 3aKOHBI MOCTOSHHOTO TOKA [IpakTrueckue yMeHHs MO paboTe ¢ AIEKTPONpruOOopaMu. Y MEHHUE 4
HaXO0XKJICHHUs BEJIMYNHBI SKCIIEPUMEHTAIbHBIM METOJIOM
UTOIro 6

MakcumanbHOE KOJTUYECTBO 0aIOB 32 BBHITTOJIHEHUE PAOOTHI COCTABIIICT 6 OalIoB.
BricraBnenue ormeTok: otMeTKa «5» - 80-100% - 5-6  Oamna, otMeTKa «4» - 66%-79% - 4 Oamna, otmeTka «3» - 30%-65%-__ 2-3  Gamna,
oTMeTKa «2» - meHee 30% - 1  OGam.



IIpome:xxyTouHasi arTecTanus 8 Kiaacca
«®Pu3nKa B IKCIEPUMEHTAaX U 3a1a49aX»
Bapuant 1

1.Ha cHer noyio>xuiam Tpu Kycka CyKHa pa3jIM4HOM OKpacKu: Oelblil, YepHbIi U 3eneHblid. Korjga conHile npurpeno, To CiycTsi HEKOTOPOEe BpeMsI
101 HUMU TpoTasii cHer (puc. 98). KakuM HOMEpoM Ha 3TOM pHCYHKE 0003Ha4YeHO Oetoe, YepHOEe U 3eJIeHOE CYKHO?

1. benoe — 1, yepHoe — 2, 3eneHoe — 3.
2. benoe — 2, yepHoe — 3, 3eneHoe — 1.
3. benoe — 3, uepHoe — 1, 3enenoe — 2.

2. Ilpu kakoii TemnepaType HadaJICs MPOLECC MIaBIEHUS?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoGepuTe nens o cxeme. OnpenenuTe COnpoOTHUBICHUE MIEKTPUYECKHUX JIAMIT UCIIOJIb3Ys aMIIEpMETp, BOJIIETMETP.

=

1]

Puc. 176

IIpomesxkyTouHnas arrecTanus 8 Kiacca
«®Pu3nKa B IKCIEPUMEHTAaX U 321a49aX»
Bapuant2

e 1. K nmomeuke mpuOUTHl B2 OJUHAKOBBIX JIMCTa Oeyioi KecTH. BHYTpeHHssI MOBEPXHOCTh OJHOIO M3 HHUX IOKPHITA
KOMNOThIO, a JApyras ocTaBieHa Onectsameld. K HapyXHOH MOBEpXHOCTH JUCTOB IPHUKJIEEHbl BOCKOM CIHYKU. MeXIy JIUCTaMH MOMEUIAIOT
packalieHHbIH MeTalTnuecKuil mapuk (puc. 93). OAHOBPEMEHHO JIM OTHAAYT CIIUYKH OT JMCTOB KECTU?

1. OgHOBpEMEHHO.
2. OT 3aKOMYEHHOM MOBEPXHOCTHU CIIUYKH OTMAIYT paHbIIIE.
3. Ot GuecTseit MOBEpXHOCTH CIIMYKU OTHAAYT pPaHbIIIE.

2. ITpu xako# TeMreparype Hayajcsl IpoIecc OTBEpACBaHuUs?
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1. 50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pac. 101

Cobepute nens o cxeme. Onpeaenute padoTy, BHITOTHEHHYIO 3JEKTPUYECKUMU JJaMIIaMH B T€YEHHUE 5 MUH, UCIIONIB3YS aMIIepMETp,
BOJIbTMETP, CEKYHJIOMED

T

Puc. 176




1
3) 1
2
3
4
1)2
3) 1
2
3
4

OTBeThI 1 KpUTEPHH OLICHUBAHMSA BBINOJHEHUs 3a1aHni (8 Ki1acc)

1 BapuaHT
2)5

. Cobpartb 1emsb 1o cxeme.

. [lonkar04nTh aMnepMeTp U BOJIBTMETP, YYUTHIBAs MPaBUIIa MOAKIIOUEHHUS IPUOOPOB.
. [IpoBectu npsiMble U3MEPEHUS (CHIIBI TOKA M HATIPSIKEHUS )

. I1o BeruMCTUTENHHON (OPMYJIE  OMPEAETUTH UCKOMYIO BETHUUHY.

2 BapuaHT
2)2

. CoOpars 11emb 1Mo cxeme.

. [onkIr0unTh aMIepMeTp U BOJIBTMETP, YYUTHIBAs MPABUIIA MOAKIIOYEHHUS IPUOOPOB.
. [TpoBecTH npsiMble U3MeEpEHHS (CHITBI TOKA M HATIPSDKCHU ).

. [To BBIYMCITUTEIBHOM HOPMYJIE  ONPEACTUTH HCKOMYIO BEIHUUHY.



HtoroBas arrecTaliys Mo BHEYPOUHOIl 1eATEIbHOCTH yyaluxcs 9 kinaccoB «@u3uKa B IKCIEePUMEHTaX U 331a4ax» MpoBoIUTCS B hopMme
3alIUTHI TPOEKTOB.

dopma KOHTPOJIIS — 3alluTa MpoeKTa. Bexymmmu MeToiaMu 00ydeHus SBISIOTCS: 00bICHUTEIbHO-IUTIOCTPATUBHBIN, YaCTHYHO-TTOMCKOBBIH,
HCCHGHOB&TGHBCKHﬁZ aHaJInu3 I/IH(I)OpMaI_II/II/I, MMOCTAHOBKA SKCIICPUMCHTA, IIPOBCACHUC HCCHGI[OBaHHﬁ. Ot METOABI B HaI/I6OJII>H16ﬁ CTCIICHU
o0ecrneuynBaroT pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUECKUX cIocOOHOCTEN. Poib yunTens B 00y4eHUH MEHSETCS: OH
BBICTYIIAET KaK OPraHU3aTOpP, KOHCYJBTAHT, KCIIEPT CaMOT0 Mpoliecca AesTeNbHOCTH yJalluXcs U €€ pe3yIbTaToB.

TpeOoBaHusl K 3alIUTE MPOEKTA:

. Martepuan JoCTyneH U HaydeH, uaeH pacKpbIThl. KauecTBeHHOE U3JI0KEHHE COJIepyKaHus: YeTKasl, FpaMOTHas pedb, Iepecka3 TEeKCTa

(omyckaeTcs 3a4UThIBAHUE LIUTAT); Hanboiee BaXKHbIe TIOHATHS, 3aKOHBI U (POPMYIIBI AUKTYIOTCS JUISI 3aITHCH.

. HarnsgHoe npeacraBiienrne Marepuana (C UCIOJIb30BaHUEM CXEM, YepTexkKel, pUCYHKOB, UCIIOIb30BAaHUE MTPE3ECHTAIIH )
. Hcnonp30BaHre MPaKTUYECKUX MUHU-UCCIIEIOBAHUN (TIOKa3 OIBITA)

. KauecTBeHHBIE OTBETHI Ha BOIPOCHI CIIYIIATENEH 110 TEME

. Yetko chopMyaupOBaHbI BHIBOJIBI

IIpudausuTenbHbIC TeMbl TBOPYECKHX MPOEKTOB, NPe3eHTANN:
1. Kak u3meputh HEU3MEPUMOE.

2. ToyHOCTHh U3MEPEHUI.

4. Ucropus kaneHaaps.

5. OT neco4HbIX YacoB JJO AaTOMHBIX.

8. ConHeuHas cuctema

9. CkopoCTh JBMKEHUS TPAHCIIOPTA B TOPOAE

10. Oneprus Betpa

11. Kak ynep>xaTb paBHOBECHE

12. [ToueMy nagaroT Tena
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