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HopmaTuBHas 6a3za
NMPOrpaMmbi:

e 3akoH P® «O6 obpazoBanuu B Poccuiickoit @enepamum» Ne 273-D3 ot 29.12.2012;

o ®depnepanbHBINA TOCYIapCTBEHHBIA 00pPa30BaTENbHBIN CTAHAAPT OCHOBHOTO 0611ero oopazosanus (I[Ipukas
MunuctepcTBa 00pa3oBanus u Hayku Poccuiickoii @enepanuu ot 17 nexkadpst 2010 r. Ne 1897, B penakiuu nmpukasa
MunuctepctBa oOpazoBanus 1 Hayku PO ot 29.12.2014 r. Ne 1644, ot 31 nexabps 2015 r Ne 1577);

e [IpumepHast ocHOBHasi 0OpazoBaTeNbHas MPOrpaMMa OCHOBHOTO O0IIEro 00pa3oBaHus, 0J00pEHHAs PEIICHUEM
benepanbHOro yueOHO-METOUYECKOT0 00bEIMHEHHSI 110 001IeMy oOpa3oBaHuIo (MPoToKou oT § anpenst 2015 r. Ne
1/15);

o denepanbHBINA IEPEYCHD YICOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIIICHHBIX ) MHHHCTEPCTBOM 00pa30BaHUs M HAYKH
Poccuiickoit denepanuu K UCIOIB30BaHUIO B 00pa30BaTEILHOM IIPOIIEcCe B 00IIe00pa30BaTEIbHBIX OPraHU3aAIUAX
IPU pealin3alii UMEIOLTUX TOCYIapCTBEHHYIO aKKPEeIUTAII0 00pa30oBaTeNbHBIX IPOrpaMM HadyaabHOTO OOIIETo,
OCHOBHOTO O0IIIET0, CPEeIHET0 O0IIeTr0 00pa30BaHus, yTBEPKICHHBIN MpuKa3oM MUHHCTEPCTBA 00pa30BaHUS U
Hayku PO ot 28 nexabpst 2018 roma Ne 345 ¢ u3MeHEeHUSAMHU U TOMOTHEHUSMU.

o depnepanbHBIN epeYeHb Y4EOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIIIEHHBIX ) MUHHCTEPCTBOM 00pa30BaHuUs U HAYKH
Poccuiickoit denepanuu K UCIOIB30BaHUIO B 00pa30BaTEIbLHOM IIpoOIiecce B 00IIe00pa30BaTeIbHBIX OPraHU3aAIUAX
IPU pealin3alii UMEIOLTUX TOCYIapCTBEHHYIO aKKPEeIUTAII0 00pa3oBaTeNbHBIX IPOrpaMM HadyaabHOTO OOIIETo,
OCHOBHOTO O0IIIET0, CPEeIHETO 00IIeTr0 00pa30BaHus, yTBEPKICHHBIN MpuKa3oM MUHHCTEpCTBA 00pa30BaHUS U
Hayku P® ot 31 mapra 2014 roga Ne 253 ¢ u3aMeHEeHUSIMU U AOTIOJTHEHUSIMU.

e [lepedyensp opranuzaiuii, OCyIECTBIISIONINX BBITYCK YI€OHBIX TOCOOUH, KOTOPBIE JOMYCKAIOTCS K
UCTIOJIF30BAHUIO ITPH PEATU3AIMH UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTEIbHBIX IPOTPAMM
HAYaIbHOTO O00IIEr0, OCHOBHOT'O OOIIET0, CPEHEro 0011ero 00pa3oBaHusl, yTBEPKACHHBIN MpruKa3oM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e OcHoBHas 0Opa3oBarenbHas MporpaMma ocHOBHOro ob1ero oopazosanus [’ bOY OO Ne2 r.o. OTpagHbiii;

e [IpumepHBIC pOTpaMMBbI BHEYPOUHOU JesTeabHOCTH. HavanbHOe 1 ocHOBHOE oOpa3oBanue / [B. A. ['opckwuid,

A. A. Tumodees, 1. B. Cmupnos u 1p.] ; mox pea. B. A. 'opckoro. — 4"e u3a. — M. : [IpocBemenne, 2014 — 111 ¢. —
(CtanmapThl BTOPOTO TIOKOJICHHUS).

e [Iporpamma ocHOBHOTO 001IeT0 oOpa3zoBanus. Pusnka. 7 - 9 kinaccel (aBTophl:A.B. Ilepsimkun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 knaccsl: pabouue nporpammsl / coct. @50 E.H. Tuxonosa - 5-¢ uza., nmepepad.-M.: [Ipoda,
2015. -400c.,

[darTa yTBep:KaeHus 30.08.2024
YpoBeHb bazoBslit
peanu3annu:

Cpok peanuzanuu:

01.09.2024-30.05.2026




I. Ilnanupyemble pe3y/ibTAThl 0CBOCHHSI KyPCa BHEYPOUYHOI AesiTeIbHOCTH N0 pusuke

[IporpaMma no3BonseT JOOMBATHCS CIEAYIOIINX PE3YIbTaTOB OCBOCHUS Kypca BHEYPOUHON AEATENILHOCTH

Ha3Banue OcHoBHasl rpynna y4yammxcst Hderu ¢ OB3
npeaMera (BKJINOYASI HHTETPUPOBAHHBIX)
Kypca
Bueypoun IpeameTHbIe MeranpeaMeTHbie JInunocTHbIE IpeameTHbIe MeranpeaMeTHbie JInunocTHbIE
ast
ACATCIPHO | _ yMmeTh MMOJIb30BATHCS P. —ymeTh paborath 0 | -pa3BuBaTh - IMETh P. —ymeTtb paboraTh | -pa3BUBaThH
CTb METOJaMU HAyYHOTO PEI0KEHHBIM MI03HABATEIILHBIC NPEACTaBICHUE O | 1O MPEAJIOKEHHBIM | MMO3HABATEIbHBIC




«Du3zuka
B 3aja4ax
"
IKCIIEPUM
eHTax»

HCCIIEA0BAHUS SIBICHUI
TIPUPOJIBI;

- MPOBOJIUTH
HaOIIOIeHN,
TUTAHUPOBATH H
BBITIOJTHSATh
IKCIIEPUMECHTHI;
-00pabaThIBaTh
pe3yJIbTaThl U3MEPEHUN;
- IPEJICTABIISATh
pe3yNbTaThl U3MEPEHHUI C
IIOMOILBIO TAOJIMIL,
rpadukoB u GopMyI;

- 00HapyKUBaTh
3aBHUCHUMOCTH MEXKIY
buznyeckuMu
BEJIMYUHAMU;
-00BSICHATH TIOJTyYCHHBIC
pe3yNbTaThl U JeNaTh
BBIBO/IBI;

-OLIEHUBATh TPAHUIIBI
MOrPEMIHOCTEN
PE3yIbTaTOB U3MEPEHUM;
- YMETh IPUMEHSATH
TEOPETUICCKUE 3HAHUS
1o (pu3uKe Ha IPAKTHKE;
-pemaTh Gpu3nIecKue
3a/layy Ha IPUMEHEHHE
ITOJIy4EHHBIX 3HAHW;

- BBIBOJIUTD U3
AKCIIEPUMEHTAITLHBIX
(haKkTOB U TEOPETUYECKUX
MoJIeTiel pu3ndecKue
3aKOHBI;

- YMETh JOKJIAJbIBATH O
pe3ynbTaTax CBOEro

UHCTPYKLHUSM; yMEHUE
u3J1araTh MBICIIH B
YETKOM JTIOTUYECKOU
MIOCJIEIOBATEIBHOCTH;
aHAIU3UPOBATH
COOCTBEHHYIO padoTy:
COOTHOCHUTb TUJIaH U
COBEpILICHHBIE
oTiepaiy, BICTSATh
ATaIlbl ¥ OLIEHUBATH
Mepy OCBOEHUS
KaXJI0T0, HAXO/IUTh
OIIINOKHU,
yCTaHABJIMBAThH MX
MPUYUHBL

[1. — opuenTupoBaThCs
B CBOEH cUCTEME
3HAHWI: OTINYATh
HOBOE OT YK€
U3BECTHOTO;
nepepadaThIBaTh
MOJTy4YEHHYIO
uHPOPMAITHIO, ICTIaTh
BBIBO/JIbI B PE3yJIbTATE
COBMECTHOM pabOThI
BCEro KJlacca; yMeTh
aHATM3UPOBATh
SIBIICHUS

K. —ymers paborats B
nape u KOJUJICKTHBE;
3P PEeKTHBHO
pacnpenensirb
00s13aHHOCTHU

WHTEPECHI,
I/IHTGJIJIGKTyaJH)HBIG n
TBOPYECKHE
CIIOCOOHOCTH
yUaIIuXCs;

- MOTUBUPOBATH CBOU
JICHCTBUS; BBIPAXKATh
FOTOBHOCTE B JIFO00#1
CUTYaIlMH TIOCTYITUTh
B COOTBETCTBHH C
IpaBUIIAMHU
ITOBEJICHMUS;

- BOCIIPUHMMATD PEeUb
YUUTEIS
(OZTHOKJIAaCCHUKOB),
HETIOCPE/ICTBEHHO HE
o0palleHHYI0 K
yyamniemycs,

-OIICHUBATh
COOCTBEHHYIO
yueOHYIO
JeATEIIbHOCTD: CBOU
JOCTHKCHUS,
CaMOCTOSTEIBHOCTD,
MHHIUATUBY,
OTBETCTBEHHOCTb,
NpUYMHBI HEeYya4d

IPHUPOJIC
BaKHEUIITHUX
bU3UIECKUX
SIBJICHU I
OKPYKaloIIero
MUpPa ¥ TIOHAMATh
CMBICTT
duznecknx
3aKOHOB;
-JIECMOHCTPHUPYIOT
yYMEHHE
paboratb c
pa3HbIMH
UCTOYHUKAMU
uHpopmanuu;
-yMeTh
MPUMCHSIT
TEOPETHUYECKUE
3HAHUS 110
busuke Ha
MIPAKTUKE;

- yMeTh
UCIIOJIb30BATh
MOJTy4YeHHBIE
3HAHMUS B
IIOBCEIHEBHON
YKU3HU (9KOJIOTHS,
OBIT, OXpaHa
OKpY>Karolein
cpebl)

- TIPOBOJTUTH
HaAOJIFOIEHUS
dusnaecKkux
SIBJICHUM;
-U3MEPSITh
busnyeckue

WHCTPYKIUSM;
YMEHHE U3JIaratb
CBOM MBICJIH B
JIOTUYECKOM

IIOCJIICAOBATCIIBHOCT

u;
I1. — ymenue
OTJIMYaTh HOBOE OT
y)K€ U3BECTHOTO;
nepepadbaTeIBaTh
MOJYYCHHYIO
MH(pOPMaLHIO,
JieNIaTh BBIBOIBI B
pe3yibTare
COBMECTHOI
paboThI BCero
KJlacca; yMeTh
HaOII01aTh U
OIUCHIBATh
SIBIICHHSI

K. — ymetn
paboTats B mape u
KOJIJICKTHBC;

UHTEPECHI;

- MOTUBUPOBATH
CBOU JICHCTBHS;

- BOCIIpMHUMATb
peub yuuTens
(OHOKJIACCHUKOB),
HETIOCPEICTBEHHO
HE 00paleHHYIO K
ydaiemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYyIO

JEATENLHOCTD




UCCIICIOBaHUS,;
- y4acTBOBAThH B
JMCKYCCHH, KPaTKO
TOYHO OTBEYATh HA
BOTIPOCHI;

-HCIOJIb30BaTh
CIIPaBOYHYIO JTUTEPATYPY
U JIpyrue UCTOYHUKH
nHpOpMaLnu.

BCJIMYHHBI

B npouecce BHEYPOUHOI AeATEIBLHOCTH B IIKOJI€ PELIAIOTCA CIeAYIOe KOPPEeKIUOHHO-Pa3BUBAIOIIHE 3aJa4YH:
1. Pa3BuTre u KOppeKLHsI BHUMAHUS
2. ®opmMupoBaHUE YHUBEPCAIbHBIX YUEOHBIX

YMEHUU
3.Pa3Butue peun

Coz{epmaHHe BHEYPOUHOH JIeATENBHOCTH 10 pr3uke «Pu3nKa B 3a/1a4aX U IKCIIEPUMEHTAX)

HX UCCJICAOBAHUSA

8knacc
Ne HasBanmue pa3nena (Tembl) Conepxanue yueOHOIo nmpeamera, Kypca
1. | ®usnueckuii MeTO U3yUYEeHHS Omnpenenenue eHbl eIeHus IpuOOpOoB, CHATHUE MOoKazaHui. OnpeaeneHue morpenHoCcTen
NPUPOABbI: TeOPEeTHUECKUH 1 U3MEpEHUIl.
IKCIEPUMEHTAIBLHBIIH
2. | TenjoBble sIBJIEHUSI M1 METOIbI HX Omnpenenenue yUIMHEHUS Tella B Mpoliecce M3MEHEHUs TeMieparypsl. Pemienue 3aiad Ha
O — orpezieNieHue KOJU4ecTBa TeroThl. [[pruMeHeHre TernaoBoro pacupeHus s perucTpaiiu
TeMIiepatypsbl. VccienoBanue mpoiieccoB IJIaBiIeHUs U OTBepAeBaHus. M3yueHnue ycTpoiicTea
TEIUIOBBIX ABHUrateneid. [lpubopsl Uit n3MepeHus BIaXXHOCTH BO3AyXa.
3. | DaekTpuyeckue siBJIeHUsSI U METOABI Omnpenenenue yaeapHOT0 COMPOTUBIICHUS MPOBOIHUKA. 3akoH OMma i yuacTka 1enu. Pemmenue

3a1au. MccnenoBanye 1 UCIOJIb30BAHUE CBOMCTB AJIEKTPUUECKUX KOHJIeHCcaTopoB. Pacuer
noTpebasiemoit anexktposnepruu. Pacuer KI1J[ anextpuueckux yctpoiicTs. Pemienue 3ana4 Ha 3aKoH
Jxoyis -Jlenna.

4. | DeKTpOMArHUTHBIE SIBJICHUSI

HonyquHe n Q)HKCHpOBaHHOG H306pa>1<eHHe MarHUTHBIX ITOJICH. I/ISYLIGHI/IG CBOMCTB
QJICKTpOMAarauTa. MBy‘leHI/Ie MOJCJIN SJICKTPOABUTATCIIA. Pemenue kauecTBEHHBIX 3a/1a4.

5. Ontuka

N3yuenue 3akoHOB oTpaxkeHusi. HaGmrogeHue oTpaxkeHus U mpenomiieHus csera. M3zobpaxenus B
muH3ax. OnpeneneHue rIaBHoro (POKYCHOTO pacCTOSHUS M OIITUYECKOM crilbl TMH3BL. Habmonenne
uHTEepQepeHIn cBeTa. Pemenne 3a1a4 Ha mpenoMieHre ceera. HabmrogeHne mosrHoro OTpaxeHus
CBETA.




9KJacc

Ne Ha3Banue pa3gesia (TeMbl) Conep:xxanue yueOHOT0 npeaMeTa, Kypca

1. | Marderusm Kowmmnac. [Mpunmun pabotsl MarHuT. MarHuThl OJIOCOBBIE, TyroBble. MarHUTHast pyaa. MaruutHoe
nosie 3emuid. M3rotoBieHne Maruurta. Permenne kauecTBEeHHbIX 3aa4.

2. | DJaexkTpocTaTHKA DJIEKTpUYECTBO HA pacueckax. OCTOPOKHO CTATUYECKOE IJIEKTPUUYECTBO. DIEKTPUUECTBO B
UTpyIIKax. DIEKTPUIECTBO B OBITY. Y CTpOicTBO OaTapeiiku. Pemienue HecTaHIapTHHIX 3aa4.

3. | Cger Ucrounuku cBera YcrpoiicTBo riasa. ConHeunslie 3aitunku. Tens. 3aTMenue. L{BeTa koMmakT qucka.

MpuibHbIH ciekTp. Pagyra B npupoae. JIynnsie u Conneunsle 3aTMenus. Kak ciomars iyu? Kak
3a)keub OroHb? PenieHne HecTaHAApPTHBIX 3a/1a4.

MCTOIH)I Oﬁy‘leﬂl/lﬂ H (l)OpMLI OpraHmsanvu AesITCIbHOCTH oﬁyqaloumxca
Peammzamus IIporpamMmaI BHGypO‘-IHOfI nestenbHOCTH «Du3MKa B 3agadax u OKCHCPUMCHTAX» NPCAIoIaract MHAUWBUAYAJIbHYIO U I'PYIIIIOBYIO

paboTty oOy4arommxcs, IIIAaHUPOBAHUE U IPOBEICHUE UCCIIE0BATEIBCKOTO SKCIIEPUMEHTA, CAMOCTOSTENILHBINA COOp JaHHBIX JUIS PEIICHHS
MPAKTUYECKHX 3aJ1a4, aHAIIW3 U OIICHKY MOJIYYeHHBIX Pe3yIbTaTOB, U3TOTOBJICHHE MTOcoOuil u Moaeneil. [Iporpamma npegycmaTpuBaeT He TOIBKO
oOyuarolue ¥ pa3BUBAIOIINE LENH, €¢ pealn3alus CriocoOCTBYeT BOCIIUTAHUIO TBOPUECKON JTMUHOCTH C aKTUBHOM JKU3HEHHOH mo3unuen. Beicokux

PE3yNbTaTOB MOTYT JOCTUYb B JAHHOM CJIy4ae HE TOJbKO YUYEHUKHU C XOPOIIEH IKOJIBHOM YCIIEBAEMOCThIO, HO U BCE 1EIeYCTPEMIICHHbIC aKTUBHBIE
pebsiTa, yxe cenaBime CBoi mpodeccnoHaIbHBIN BEIOOD.
OO0yuenue ocymiecTBIsieTCs Mpu nojanepxkke LleHTpa o0pa3oBaHus ecTeCTBEHHO-HAYYHON HanpaBieHHOCTH «Touka pocTay, KOTOpbIi

CO3daH JIA Pa3BUTHUA Y 06yqa101u14xc;1 eCTGCTBeHHO—HaquOﬁ, MaTeMaTHqGCKOﬁ, HH(bOpMaHHOHHOﬁ I'PaMOTHOCTH, Q)OpMHpOBaHI/IH KPUTHYCCKOI'O KU
KpCaTHUBHOI'O MBINUJICHUA, COBCPUICHCTBOBAHUS HABBIKOB GCTGCTBGHHO-HaquOfI HaIpaBJICHHOCTH, a TAKXKC JJIA HpaKTI/ILIeCKOI\/JI OTpa6OTKI/I y‘~I€6HOI‘O

Marcpuraia 1o y‘le6HOMy MpeaAMETy «Dusukay.

TemaTnueckoe miianuposanue (1 200 odyuenus)



RKJ1acc

Haumen Conep:xanue Koauuect dopma Hcnoan3oBanue Jlara
oBaHHe BO 3aHATUA obopynoBanusi «Touka
pa3jiena 4yacos pocTta»
1 BBoaHoe 3ansTHE. MTHCTPYKTaX 110 TEXHUKE O€30IaCHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6aze LlenTpa "Touka Pocta" udpoBoii 1aboparopueit
"Touka pocra"
(nemoHcTpanus
TEXHOJIOTUU U3MEPEHUS)
I. IlepBoHaya/ibHBIE CBeIeHHS 0 CTPOEHHMH BellecTBA 7 4
2 OkcnepuMeHTanbHast pabora Ne 1 «OnpeneneHue neHsl 1eIeHus 1 JKCHIEpUMEHT | JImHelika, 1eHTa MepHas,
Pa3IMYHBIX TPUOOPOBY. W3MEPUTENbHBIN IWIUHID,
Ha 0aze LlenTpa "Touka PocTa" TEPMOMETD, JaTUUK
TEeMIIepaTypbl
3 OkcniepuMeHTaNbHas padota Ne 2 «OmnpesenieHne reoMeTpuIecKux 1 skcnepuMeHT | HabGop reomerpudeckux
pa3MepoB Tem». Ten
Ha 6a3e LienTpa "Touka Pocta"
4 [TpakTuueckas padota Ne 1 «3rotoBieHrne H3MEPUTEIHLHOTO 1 MpaKTHYeCcKast
HWIHHIIPAY paboTta
5 DkcnepuMeHTanbHas pabota Ne 3 «M3mepeHue TemnepaTypsl Te» 1 9KCIIEPUMEHT
6 DkcniepuMeHTaNbHas pabota Ne 4 «M3mepeHne pa3MepoB MallbIx 1 SKCIIEPUMEHT
TE.
7 DkcniepuMeHTalIbHAs paboTa Ne 5 «3MepeHne TOMIIHHEI JTUCTA 1 3KCIIEPUMEHT
Oymarm»
I'nasa II. B3aumozaeiicTBue el 12y
8 DkcniepuMeHTalbHas pabota Ne 6 «3mMepeHne CKOPOCTH JBUKECHHS 1 SKCIIEPUMEHT
TE.
9 Pemenue 3anau Ha TeMmy « CKOPOCTh PAaBHOMEPHOTO ABMXKESHUSDY 1 pelieHue
3a/1a4y
10 DkcnepuMeHTanbHas pabora No7 «3mepenue Maccel 1 kamnu 1 9KCIIEPUMEHT 3JIEKTPOHHBIE BECHI

BOJIBIY.
Ha 6a3e LlenTpa "Touka Pocta"




11 DkcniepuMeHTaNIbHAS pabota Ne 8 «3MepeHue MI0THOCTH KyCcKa 1 sKcnepuMeHT | JIuHelka, JIeHTa MepHasi,
caxapa» M3MEPUTEINbHBIN IWJIMHID,
Ha 6a3e Llentpa "Touka Pocta" ANIEKTPOHHBIC BECHI
12 OkcnepuMeHTanbHast padora Ne 9 «M3mepenne mioTHOCTH 1 9KCICPUMEHT | JImHelika, 1eHTa MepHas,
XO3SIICTBEHHOT'O MBLIIaY. W3MEPUTENbHBIN IMIUHID,
Ha 6a3e LlenTpa "Touka Pocta" 3JIEKTPOHHBIE BECHI
13 Pemenue 3anau Ha TeMy «[110THOCTH BeliecTBay. 1 pelieHue
3a/1a4y
14 OxcnepumenTanbHas padota Ne 10 «MccnenoBanne 3aBUCUMOCTH 1 AKCIIEPUMEHT
CHJIBI TSDKECTH OT MacChl TEJay.
15 OkcnepumeHTanbHas padora Ne 11 «Onpenenenre Maccel U Beca 1 SKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 DkcniepuMeHTaNIbHAST paboTa Ne 12 «CrokeHue Crl, HalpaBJICHHBIX 1 skcriepuMeHT | LlItatuB, peryar, JuHeiKa,
10 OJTHOM MPSIMOIN». JIBa OIMHAKOBBIX IPy3a, ABa
Ha 6aze Llentpa "Touka Pocta" 6110k, HUTb HEPACTSIKUMAS,
JIMHCUKA U3MEPUTCIIbHAA,
JUHAMOMETP
17 DkcniepuMeHTaNIbHAS pabota Ne 13 «3MepeHne KeCTKOCTH 1 skcriepuMeHT | LlItatuB ¢ kpenexom, Habop
MPYKUHBDY TPYXHUH, Ha0Op TPy30B,
Ha 6a3e IlenTpa "Touka Pocra" JTMHEHKA, TMHAMOMETD
18 OkcnepuMeHTanbHast padora Ne 14 «M3mepenue kodpdunmeHTa 1 9KCTiepuMeHT | [lepeBsiHHBIN OpyCOK,
CHJIBI TPEHUSI CKOJIBKCHUS. HaOOp IPy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocra" yecKasi CKaMbs,
JUHAMOMETP
19 Pemenue 3anau Ha Temy «Cuia TpeHUs. 1 pemenue
3a/1a4y
II1. TaBienue. {aBJjieHue :KUIKOCTEH U ra30B A |
20 DkcniepuMeHTanbHas padota Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
JABJICHUA OT IJIOLIA1 TOBEPXHOCTH
21 DkcnepuMmeHTanbHas padora Ne 16 «OnpeneneHre TaBIeHUS 1 AKCIIEPUMEHT
HWIMHIPUYECKOro Tenay. Kak Mbl Bugnm?
22 OkcnepuMeHTanbHas pabora Ne 17 «Bbruucinenue cuiisl, ¢ KOTOpoi 1 9KCIIEPUMEHT

aTMoc(epa 1aBUT HA TIOBEPXHOCTH cToay. [louemy Mup
Pa3HOLBETHBIN.




23 OkcnepuMmeHTanbHas pabora Ne 18 «Onpenenenue mMaccol Tena, 1 AKCIIEPUMEHT
IJIABAIOILETO B BOJIEY.
24 OkcnepuMeHTanbHas padora Ne 19 «Omnpenenenue mioTHOCTH 1 sKcniepuMeHT | JIunelika, neHTa MepHasi,
TBEPJOTO TEN. WU3MEPUTEIbHBIN IWJIMHID,
Ha 6aze LlenTpa "Touka Pocta" ANIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHBIX 3a71a4 Ha Temy «l [maBaHue Ten. 1 pelieHue
3a/1a4
OxcnepumeHTanbHas padota Ne 20 «M3yuenne ycaoBui miiaBaHus 1 AKCIEPUMEHT | /lnHamomeTp, mTaTuB
26 TEI». YHHUBEPCAIBHBIN, MEPHBIH
Ha 6a3e LienTpa "Touka Pocra" HUIHHAD
(MeH3ypka), Tpy3
UUJIUHAPUYECKUN U3
CIICIHMAJIBHOT'O IJIaCTHUKaA,
HUTB, NOBApCHHAsA COJIb,
naJiouyKa JJisd repeMenn-
BaHUA
IV. Pa6oTa u MOIIHOCTb. DHEPrUs 8u
27 OkcnepuMmeHTanbHas pabota Ne 21 «Beraucnenue paboThl, 1 AKCIIEPUMEHT
COBEPILEHHON IIKOJIBHUKOM NpHU noagbeme ¢ 1 Ha 3 3Ttax»
28 DkcrniepuMeHTalIbHAs paboTa Ne 22 «Ber4ucieHue MOIIHOCTH 1 SKCIIEPUMEHT
pa3BUBaeMOM IKOJIBHUKOM IIpU IoabeMe ¢ 1 Ha 3 aTax»
29 DkcniepuMeHTalIbHAs paboTa Ne 23 «OnpeiesicHrie BEIUTPHIIIA B 1 sKcriepuMeHT | TloaBrKHBIH 1
CHJIe, KOTOPBIN 1aeT MOABUKHBIN 1 HETIOJBUKHBIN OJIOK». HETIOIBUKHBIN OJIOKH, HAOOP
Ha 6a3e LlenTpa "Touka PocTa" TPY30B, HATH, TMHAMOMETD,
mTaTuB, JMHCUKA
30 Pemenue 3anad Ha Temy «Pabora. MOmHOCTEY. 1 perieHue
3a/1a4
31 DOkcnepumeHTanbHas padota Ne 24 «Beruucnenune K111 HaknoHHON 1 sKkcriepuMeHT | llltatuB, MexaHnveckas
IUIOCKOCTHY. CKaMbsl, OpPyCOK C KPIOUKOM,
Ha 6a3e LienTpa "Touka Pocra" JHHEKa, Habop rpy3os,
JUHAMOMETP
32 OkcnepuMeHTanbHas padora Ne 25 «3mepeHne KHHETHYECKON 1 3KCHEPUMEHT
SHEPTUU TEJIay
33 Pewenue 3ana4 Ha teMy «KnHeTnueckasi 3HEprus». 1 petieHue

3aaa4




34 HToroBblii KOHTPOJIb 3HAHMIA. 1 ITUIAKTAYECKO
€ 3a7]aHue
34
Hmozo
TemaTuuecKoe nnaHupoBaHue (2 200 obyyeHus)
8kutacc
Haumen Conep:xkanue Koanuect ®opma HUcnoab3oBanue Jlara
OBaHHE BO 3aHATHSA o0opynoBanus «Touka
pasjiena 4acoB pocTta»
I. ®u3nyeckuii MeToA M3yUEeHUS PUPOABI: TEOPETHYCCKHIA U 3y
IKCIEPUMEHTAIbHBIN
1 BBoaHoe 3ansTue. MTHCTpYKTaX 10 TEXHUKE O€30MacHOCTH. 1 Oecena O3HakoOMIICHHE C
Ha 6a3e Llentpa "Touka Pocra" uugpoBoi 1aboparopueit
"Touka pocra"
2 DkcnepuMeHTanbHas padota Ne 1 «OnpeneneHue LeHbl JelIeHus 1 sKkcrepuMeHT | JIunelika, neHTa MepHas,
prOOPOB, CHITHE TTOKA3aHUI U3MEPUTETIBHBIA UIUHD,
Ha 0aze LlenTpa "Touka PocTa" TCPMOMETP, aTINK
TEMIIEPATYPhI
3 Onpenenenue norpenHocTel n3mepenus. Perienne kauecTBEHHbIX 1 pelieHue
3a/1ay. 3a/1a4
I'nasa Il. TenJyioBbIe ABJIEHHUS M METOABI UX HCCJIEI0BAHUSA 8_!1
4 Omnpenenenue yJyIMHEHUS Tella B TPOLIECCE U3MEHEHUS 1 OTIBIT - JlaboparopHsrit
TEMIICPATYPhI HCCIIeNOBaHNe | TEpPMOMETP, JATUYUK
Ha 0aze LlenTpa "Touka Pocta" TeMIeparypsl
5 Pemenue 3agau Ha onpeielieHne KOJIMYECTBA TEIIOTHI. 1 penieHue
3a/1a4y
6 [IpuMeHEeHHE TETUTOBOTO PACITUPEHUS JJISI PETUCTPAITUN 1 MIpe3CHTALHS




TeMIeparypbl. AHaIu3 U 000011IeHNEe BO3MOXKHBIX BAPHAHTOB
KOHCTPYKLHUU.

7 DkcniepuMeHTalIbHAS pabota Ne 2 «MccneoBanne MpomeccoB 1 9KCIIEPUMEHT | JlaTumk TemMneparypsl,
IUIABJICHUSA U OTBEPAECBAHUI. KaJIOpUMETP, COCYI C
Ha 6aze Lientpa "Touka Pocta" TAOIINM JIBJIOM, COCYIT €
BOJIOM, 3JIEKTPOHHBIE BECHI.
8 [TpakTuueckas padorta Ne 1 «M3yueHue cTpoeHus: KPUCTAIIOB, UX 1 MpaKTHYeCKast
BBIpAI[IBAaHUEY. paboTta
9 N3ydeHue yCcTpoiCcTBa TEMIOBBIX JBUTATEIICH. 1 JIEKLIUS
10 [Tpubops! 15 U3MepeHus BIAKHOCTU. DKCIIepUMEHTaIbHas paboTa 1 OKCIIEPUMEHT | JlaTumk TeMmeparypsi,
Ne 3 «Omnpenenenue BIaxxHOCTH BO3AyXa B KaOWHETaX IIKOJIbD» TEPMOMETP, MapJisi, COCYJ C
Ha 6a3e Ilentpa "Touka Pocra" BOJIOM
11 Pemenne kauecTBenHbIX 3aa4 Ha onpenenenue KIIJI renaosoro 1 peleHue
nsuraressd. https://uchitel.pro/3ajaun-Ha-KIa-TeIIOBbIX- 3a1a4
BUTaTENEeH/
II1. DnexkTpuyeckue siBJEHUSA U METOIbI X UCCJIEIOBAHNS 8 u
12 [IpakTuueckas padota Ne 2 «Onpenenenue yaenbHOro 1 npakTudeckas | JlaTauk HanmpspKeHwHs,
COIPOTHUBIICHUS PA3INYHBIX IPOBOJHUKOBY. pabora BOJIETMETP JABYXIIPEACIBHBIMH,
Ha 6a3e IlenTpa "Touka PocTa" UCTOYHHUK TUTAHUS,
KOMIIJICKT IIPOBOJOB,
PE3UCTOPBI, K0T
13 3akon Oma 15 yuactka nenu. Pemenue 3amad. 1 perieHue
3a/1a4y
JIeJIOBAaHUE W UCTIOJIB30BAHUE CBOMCTB AICKTPUUECKUX
14 HccenenoBanue v UCIIOJIB30BAaHUE CBOMCTB dJ1€ ec 1 HabroeHne
KOH/ICHCATOPOB.
15 Pemenue 3aga4 Ha 3aBUCUIMOCTB COMTPOTUBIICHUS TPOBOAHUKOB OT 1 pelieHue
TEeMIIEPATYPHI. 3a/1a4y
16 [IpakTuueckas pabota Ne 3 «Pacuer norpednsemoii 1 npakTryeckas | JaTuuk Toka, 1aTumK
AIIEKTPOIHEPTHH COOCTBEHHOTO JIOMaY. pabora HAIPSOKCHUSL, aMIIEPMETP
Ha 6a3e LienTpa "Touka Pocra" ABYXTPEICIbHBIN, BOJIBTMETP
JBYXIIPEENbHBIMN, JaMIIOUKa,
HCTOYHUK IMHUTAaHUA,
KOMIUJICKT ITPOBOJOB, KJTFOY
17 Pacuér KII/] anekTpuueckux yCTpOHCTB. 1 pelieHune

3aaa4



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

18

Pemenue 3amau Ha 3axon Jxoyns - Jlenua. 1 pelieHue
3a/1a4y
19 Pemenue kauecTBEHHBIX 3a/1a4. 1 JIETIOBast UTpa
IV. DuekTpoMarHuTHbIE SIBJICHUS Su
20 [Tonyyenne u pukcupoBaHHOE N300PAKEHNE MATHUTHBIX MOJICH. 1 npaktuueckas | Jlemoncrpauus
Ha 6a3e LlenTpa "Touka Pocta" pabora «H3mepenne MarHUTHOTo
110JIS1 BOKPYT NPOBOJAHMUKA C
TOKOM». JaTYUK MarHuTHOI'O
TI0JIs, JIBA
mIraTuBa, KOMIIJICKT
IMpOBOJOB, MICTOYHUK TOKa,
KIIIOY
21 N3yueHne CBOMCTB 3JIEKTPOMAarHuTa. 1 HabroeHne
22 N3yueHnne mozenu 3JIEeKTPOABUATATEINS. 1 JICKLIMSL, JIEM.
JKCIIEPUMEHT
23 DKCKypcusl. 1 Oecena
24 Pemenue kauecTBEHHBIX 3a/1a4. 1 pelieHue
3a1a4y
V. OnTuka 10
25 W3ydeHne 3aKOHOB OTPaXKEHUSI. 1 JEKLUS, IEM.
IKCHEPUMEHT
26 DkcnepuMmeHTanbHas pabora Ne 4 «HaOnrogenue oTpaxkeHus U 1 SKCIEepUMEHT | OcBeTHTENh ¢ HCTOYHHUKOM
[PEIOMIIEHHUS CBETAY. cBera Ha 3,5 B, ncrounuk
Ha 6a3e LienTpa "Touka Pocra" ITUTaHHsA, KOMIUICKT
MIPOBOJIOB, IIieNieBas Auadpar-
Ma, DOJYUWINHAP, INTAHIIET
Ha INIOTHOM JIMCTEC C
KPYTOBBIM TPaHCIIOPTHPOM
27 DkcnepuMeHTalbHas padota No 5 «300paxeHus B IMH3aX). 1 9KCIEPUMEHT | OCBEeTHTENb C HCTOYHUKOM

Ha 6a3e Llentpa "Touka Pocra"

cBera Ha 3,5 B, HCTOUYHHK
MTUTaHAS, KOMILIEKT
MIPOBOJIOB, IieNieBas Auadpar-
Ma, dKpaH CTaJIbHOM,
HaTPaBIISIONIAs C
U3MEPUTEIBHOM IIKAJIOH,
COOMPAIOIIUE JTHH3HI,




pacceuBaronias JIMH3a, claig
«Mogens mpeaMeTa B
peiitepe
28 DkcnepuMeHTalbHas pabota Ne 6 «OnpeneseHue r1aBHOTO 1 SKCIIEPUMEHT
(OKYCHOTO PacCTOSTHUS U ONITUYECKON CHIIBI TUH3BD».
29 OkcnepuMeHTanbHast pabora Ne 7 «Habmronenue uarepdepeHunu u 1 AKCIIEPUMEHT
T PaKIKI CBETAY.
30 Pemenue 3aa4 Ha IpeoOMIIEHHE CBETA. 1 pelieHue
3a/1a4y
31 DkcnepumeHTanbHas padota Ne 8 «HabroieHre mojiHoro 1 HKCIIEPUMEHT
OTPaKEHUS CBETA.
32 Perrenre kauecTBEHHBIX 3a/1a4 HA OTPAKCHHE CBETA. 1 pelieHue
3a/1a4y
33 3ammTa mpoekToB. [IpoeKkThl. 1 MCCIIeI0BAHUS
34 HTOroBbIii KOHTPOJIb 3HAHHUI. 1 TUIAKTAYECKO
€ 3aJlaHue
34
Hmozo
Temartuueckoe nnaHupoBaHue (3 200 obyyeHus)
9ki1ace
Haumen Conep:xkanue Koaunuect Dopma Hcnouan3oBanue JlaTa
OBaHHUe BO 3aHATHS obopynoBanusi «Touka
pa3jiena 4yacos pocTta»
1 BBoanoe 3anstue. UHcTpykTax nmo texHuke 6e3omnacHocTu. 1 1 Oecena
I. Marnerusm 9 4y
S
2 OkcnepumenTanbHas padora Ne 1 «Komnac. [Tpuniun paboTs». 1 SKCIIEPUMEHT
[TpakTuueckas padota Ne 2 «OpueHTHPOBAHUE C TTOMOIIIBIO 1 MpaKTHYeCKast
KOMITacay. paboTta




4 Marnurtsl. JlelicTBue MarauToB. Pelienue 3ana4 1 HaOJIF0ICHHE,
pelieHue
3a/1a4
DkcnepuMmeHTanbHas padota Ne 3 «3aHUMAaTENIbHBIE OIBITHI C 1 SKCIIEPUMEHT
5 MarHuTaMu.
6 MaruutHas pynaa. [Tonesnsie nckonaemsie Camapckoii 001acTH. 1 MIPE3CHTALIMS
7 JleficTBMe MarHUTHOTO MOJIsL. MarHUTHOE T10JI€ 3eMIIH. 1 JemoncTpanust
Ha 63.36 L[eHTpa ”Tqua POCTa” <<I/13MepeHne oJIdA MOCTOAH-
HOI'0O MAaTHUTA». 1aTYHUK
MAarguTHOIO 110JI4d, I10-
CTOSAHHBIN MarHurT I10JIOCOBOU
8 JleiicTBre MarHUTHOTO 1oJIs. Perenue 3amay. 1 perieHue
3a/1a4y
9 DkcniepuMeHTaNIbHAST paboTa Ne 4 «3roTOBICHNE MAarHUTOBY. HKCIIEPUMEHT
10 [Ipe3enTanus npoeKTOB. HCCIIEIOBAHUSA
I'napa II. DaekrpocraTuka 9u
11 OkcnepuMeHTanbHast padora Ne 5 «CtaTudeckoe HIIeKTPHIECTBOY. 1 DKCIIEPUMEHT
12 OCTOpOXKHO cTaTHYECKOE IeKTpU4YecTBO. Pemenue 3amau 1 petieHue
3a/1a4
13 OkcrnepuMeHTanbHast padora Ne 6 «3aHUMATEIBHBIEC OIIBITBD). 1 AKCIIEPUMEHT
14 DIEeKTPUUECTBO B UTpyIIKax. CxeMbl pabOThI 1 MpaKTUYECKas
pabora
15 DJIEKTPUUECTBO B OBITY 1 KMHOTIOKa3
16 DkcnepuMeHTanbHas padbota Ne 7 « YceTpoiicTBo GaTapeikmy. 1 Ha0II0IeHNE
17 DkcnepuMeHTanbHas pabota Ne 8 «l300peTaem OaTaperky». 1 MpaKTUYECKas
pabora
18 [IpezenTanus npoeKToB. 1 Hay4YHbIE
HCCIIEI0BAHUS
19 [Ipe3eHTanus NpoeKToB. 1 Hay4YHbIE
UCCJICTOBAHUS
20 [Ipe3eHTanus NpoeKToB. 1 Hay4YHbIE

HCCIICAOBaHUA




II1. Cger

20 HcTounuku cpera. 1 nexuys, 1eM. | OcBeTHTENb ¢ HCTOYHHKOM
Ha 6a3e LienTpa "Touka Pocra" SKCIEepUMeHT | cBeTa Ha 3,5 B, ncrounnk
nuTaHus, KOMIIJICKT
MTPOBOJIOB, IiesieBas auadpar-
Ma
21 Kaxk Mb1 Buanm? 1 JIEKLIMS, JIEM.
JKCIIEPUMEHT
22 [Touemy Mup pa3HOLBETHBIN. 1 JEKIUA
23 OkcnepuMeHTanbHast pabora Ne 9 «Teatp TeHen» 1 AKCIIEPUMEHT
24 OxcnepumenTanbHas padota Ne 10 «CosiHeUHbIE 3aHYMKI» 1 SKCTIEpUMEHT | OcBeTUTEINb C HCTOYHUKOM
Ha 6Ga3e Llentpa "Touka Pocra" cBera Ha 3,5 B, ncrouyHnk
nuTaHus, KOMIIJICKT
MPOBOJIOB, IenieBast quadpar-
Ma, NOJyHWJINHAP, IJIaHIIET
Ha IIJIOTHOM JHCTE C
KpPYTOBbIM TPAHCIIOPTUPOM
25 Jucnepcusi. MbUTBHBIN CIIEKTP 1 JIEKLIMS, JIEM.
9KCIIEPUMEHT
26 Panyra B mpupose. 1 MIPE3CHTALIHS
27 OkcnepuMmenTanbHas padora Ne 11 «Kak nomay4uuts paagyry?». 1 9KCIEPUMEHT | OCBETHUTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBera Ha 3,5 B, ucrounuk
MMUTaHUS, KOMIIEKT
MIPOBOJIOB, IIeNIeBast
nuadparma, ToTyIUIHHIP,
MJIAHIIET HA TJIOTHOM JIH-
CTE C KPYT'OBBIM
TPAHCIIOPTUPOM
28 DKcKypcus 1 Oecena
29 Jlynnbie u ConHeUHbIE 3aTMEHUS. 1 JIEKIUS, JEM.
JKCIIEPUMEHT
30 Kak cnomatp syu? 1 Oecena
31 3azepkaiibe. 1 JICKIIUSA, JIEM.
9KCIIEPUMEHT
32 DkcniepuMeHTaNbHAs pabota Ne 12 «3epkanay 1 HKCIIEPUMEHT




33 3ammura nmpoeKToB 1 HCCIeA0BaHUS

34 3aKJIIOYUTEIBbHOE 3aHATHE. 321U TA IPOEKTOB. 1 HUCCIIeA0BAHU
34

Hmozo

ITporpamma npeznonaraer pa3auuHble (POpMbl KOHTPOJIS IPOMEXKYTOUHBIX U KOHEUHBIX Pe3yJIbTaTOB. B pe3ynbTaTte n3yueHus: JaHHOTO Kypca
KOHTPOJIb 3HAHWN ¥ HaBBIKOB y4aIIUXCs OyIeT MPOXOAUTh B T€UEHHE YIeOHOT0 Kypca - B popMe (HPOHTAILHOTO OMPOCa, CAMOCTOATEIBHBIX
MPAKTUYECKUX paboT, JUCKYCCHI C BBICTPOCHHBIMU JIOTHYECKIMH [ETIOYKaMH U T0Ka3aTenbcTBaMU. OIIEHUBAETCS CAMOCTOATEIBHOCTD
BBINOJIHEHUS 3a/1a4, TaK ke paboTa yyaluxcs OLEHUBACTCS ¢ YIETOM MX aKTUBHOCTH, Ka4eCTBa MOATOTOBIIEHHBIX BBICTYIJICHUH,
JIEMOHCTPALlMOHHBIX ONBITOB, YMEHUH pelieHus 3a1a4. OLeHUBaeTCs TakkKe ydacThe B 00CYKICHNHU, KAUeCTBO 33/1aBa€MbIX BOIIPOCOB, BIIa/ICHUE

MOHOJIOTUYECKOH U JHAJIOTHYECKOW PEUbI0, YPOBEHBb (PU3NIECKO KOMITETCHIINH.

HroroBas arrecrarus 1o BHEYPOUYHOH NEATEIHHOCTH yJamuxcs 7-8 kiraccoB «@U3MKa B IKCIEPUMEHTAX U 32/1a4axX» IPOBOJUTCS B (hopMe
JTUIAKTUYECKOTO 3aJIaHMsl B LIEJISAX ONPECICHHS CTEIICHN OCBOCHUS YYalIUMKCS y4eOHOTO MaTepraa 1o NpakTHIecKoi Gpu3mke, B paMKax
OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMbl OCHOBHOTO 001Iero 00pa30BaHusl.

3a1aHust OPUCHTHPOBAHBI HA TPOBEPKY YCBOCHUS COJICPIKAHUS PA3ACIOB/TEM:

- 83aumooeticmaue mei (NIOMHOCMb 8euecmed, Cuia mpeHus, Kodgouyuenm mpenus) (Mooyawb 7 Kiacc),
- 9leMeHmMbl CIMAMUKU, MEeNni08ble SA8NEeHUS, INeKMPOCMAMUKA, 3AKOHb NOCIOAHHO20 MOKA, 3aKOHbI ONMUKU (MOOYIb 8 Kacc),
Dopma - oudaxmuueckoe 3a0aHue (mecmsl, NpaKmuyecKue 3a0anus, peulenue meopueckux 3a0ay) COCTaBJICHbI B IBYX BapUaHTaX.

Bpemst BeinoaHeHust paboThl — OJUH YPOK.

Coaep:xkanue KpuTepusi Baniabl
[T0THOCTHIO IPAaBUIIBHOE BBIITOJHEHHE 3a/1aHUS, BKIIFOYAOIIEE B CEOsI:
® CXEMaTHYHBIA PUCYHOK IKCIICPUMEHTAIBHOM YCTAaHOBKH,
e (opmymy I pacdeéTa UCKOMOW BEIMYMHEI 110 JIOCTYITHBIM ISl H3MEPEHUS BEJTMUNHAM (8 OAHHOM cyyae Oist
onpeoeiieHus NIOMHOCMU mea); 4
® [IPAaBUJIHHO 3aIIMCAHHBIC PE3YJIbTAThI MPSMBIX H3MEPCHHI (8 OAHHOM ClLyHae pe3yibmamsl USMEPEHUsi MACCbl meid U
obvema mena);
e TOJYYCHHOE MTPABUIBHOE YHCICHHOE 3HAYCHUE NCKOMOM BEIIMYMHBI




[IpuBeneHbl Bce 3JI€MEHTHI MPAaBUILHOTO OTBEeTa 1-4, HO JoMyIleHa OIuOKa MPU BEIUKMCICHUH 3HAUCHUS NICKOMOM
BEJIMYMHBI.

NJIN

Jomymiena ommoka mpu 0003HAYCHUH €TUHUL] U3MEPEHUSI UCKOMOMW BEJIMUMHBI.

nJIn

JlomnyiieHa onrnbka B CXeMaTUYHOM PUCYHKE IKCIIEPUMEHTAIbHON YCTAaHOBKH, UM PUCYHOK OTCYTCTBYET, UM
OTCYTCTBYET (hopMyJia B 00IIeM BUJE TSl pacyeTa HCKOMOM BETUYHHBI




CrienaHn pUCyHOK 9KCIIEPUMEHTAIIBHON YCTaHOBKH, IPABUIIbHO IIPUBEIEHBI 3HAYCHMS IPSIMBIX U3MEPEHUH BEJIMYMH, HO HE
3anucaHa (hopMyJia JUisl pacueTa HCKOMOM BEJIMUMHBIL, U HE IOJIyYeH OTBET.

NJIn

[IpaBuibHO NpUBEIEHBI 3HAYSHUS IPSIMBIX U3MEPEHHM BEJIMUKH, 3aicana GopMyJia JIjIsl pacueéTa MICKOMOU BEJTMYMHbI, HO
HE MOJY4YeH OTBET, U HE IPUBEJICH PUCYHOK 3KCIEPUMEHTAIILHON YCTaHOBKH.

NJIn

[IpaBrIIBHO IPUBEACHBI 3HAUYEHUS NIPSAMBIX U3MEPEHUH, IPUBEACH IIPABUIIBHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK
9KCHEPUMEHTAJIBHON YCTAaHOBKU M (pOpMyJia AJIsl pacu€éTa MCKOMOW BEIMYMHbI

3anucaHbl TOJIHKO MPABWIbHBIC 3HAYEHUS TIPSIMBIX H3MEPEHUH.

NI

[TpuBeneHo nmpaBUIIbHOE 3HAYEHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHHI, 1 Mpe/ICTaBIeHa IPABUIBLHO 3aliCaHHas
dbopmyna g pacu€éTa UCKOMOW BETHYHHBI.

NI

[TpuBeneHo npaBUIbHOE 3HAUEHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHH, U CAeNIaH PUCYHOK IKCIIEPUMEHTATbHON
YCTaHOBKH

Bce ciydau BbIIIOJIHEHUS, KOTOPBIE HE COOTBETCTBYIOT BhIIIEYKa3aHHBIM KPUTEPHUAM BbICTaBiIeHU 1, 2, 3 unu 4 0amios.
Pa3posHenHsble 3anncu. OTCYTCTBUE MONBITOK BBIIIOJHEHUS 3a1aHUs

\Maxcumanvrvi 6aun

Bapuant Ne2
1)

=

2) Fynp= Frp  (Npv paBHOMEPHOM ABUNKEHUM);

FTp:HN;N:PQFmp:uP;uz



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

Coaepixanue kpurepus

Bajaabl

[TomHOCTBIO TPABUIIbHOE BHIMIOJIHEHHE 3aJaHH s, BKIIIOUalolee B ceOs:

® CXEMAaTU4YHBIM PUCYHOK 3KCIIEPUMEHTAIbHON YCTaHOBKHY;

e (opmymny IS pacdeéTa UCKOMOM BEJTMYUHEI 110 JIOCTYITHBIM ISl K3MEPEHUS BEJTUYUHAM (8 OAHHOM Cyyae OJisi OnpeoeeHust
K03 puyuenma mpenus);

® MPaBWIBHO 3aMKUCAHHBIEC PE3YIBTATHI MPSIMBIX U3MEPEHUH (6 OAHHOM Clyuae pe3yibmamvl U3MepeHUs 6eca meida ¢ 08yMs
epy3amu U CUlbl MPEHUsL CKOJIbIHCEHUS),

e TOJYYCHHOE MPABUIBHOE YHCICHHOE 3HAYEHNE NCKOMOM BEITMYMHBI

[IpuBeneHbI BCe 37IEMEHTHI MPABUIILHOTO OTBETA 1-4, HO JoMyIeHa OMOKa TPHU BHIYUCICHUHN 3HAYSHHSI HCKOMOU BEJTMYUHBI.
1IN

Jomymiena ommoka mpu 0003HAYCHUH €TUHUL] U3MEPEHUSI UCKOMOM BEJIMUMHBI.

NJIN

JlomnyiieHa ommbka B CXeMaTUYHOM PUCYHKE HKCIIEPUMEHTaIbHONM YCTaHOBKHU, UM PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
dbopmyna B o01IeM BUjIe AJIsl pacyeTa HCKOMOM BETUYHHbI

CrienaH pUCYHOK SKCIIEpUMEHTAJIBHON YCTaHOBKH, IPABHJIBHO MPUBEJCHBI 3HAUEHUSI IPSIMBIX U3MEPEHUM BEJIMYMH, HO HE 3alKcaHa
dopmyna i pacueTa UCKOMOM BETMYUHBI, U HE TOJIyYeH OTBET.

NJIn

[IpaBuIbHO MpHUBEIEHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BEJIMUMH, 3arucana GopMya AJis pacueTa HCKOMOM BEJIMUYUHBI, HO HE
[0JIyY€H OTBET, U HE NMPUBEACH PUCYHOK IKCIIEPUMEHTAILHON YCTaHOBKH.

I

[IpaBrIIBHO IPUBEACHBI 3HAUYEHUS NIPSAMBIX U3MEPEHUM, IPUBEICH IPABUIIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
9KCHEPUMEHTAJIBHON YCTAaHOBKU M (pOpMyJia AJIsl pacueéTa MCKOMOW BEIMYMHbI




3anucaHbl TOJIBKO MPABMIIHHBIC 3HAYEHUS TIPSIMBIX U3MEPEHUN.

NJIN

[IpuBeeHO MPaBUILHOE 3HAYCHHUE TOJIHKO OJTHOTO U3 MIPSIMBIX U3MEPEHUH, U MPeICTaBlIeHa TPABMIIBHO 3aNTUCaHHast (hopMyIIa JIs
pacdyeTra HICKOMOW BEJIMYUHBI.

nJIn

[IpuBeeHO MpaBUIIbHOE 3HAYEHUE TOJIBKO OJJHOTO U3 MPAMbBIX U3MEPEHUH, U C/IeJIaH PUCYHOK SKCIIEPUMEHTAIIbHON YCTaHOBKHU

Bce ciryyan BBITIOJTHEHHUS, KOTOPBIE HE COOTBETCTBYIOT BBILICYKAa3aHHBIM KPUTEPHSIM BhICTaBieHus 1, 2, 3 win 4 6amios.
Pa3poznennsbie 3anucu. OTCYTCTBHE NONBITOK BBIIIOJHEHUS 3a/1aHUS

\Maxcumanvrviv 6auin




Ilnan pa6oTsl (8 ki1acc)

Homep | Ilposepsiembie 3JIEMEHTBI IIpoBepsiembie yMeHMsI basn 3a
3a/IaHUsl | COJlep:KaHUS BbINIOJIHEHUE
3a/IaHus
1.1 SIBAeHUs TEMIONPOBOJHOCTH OObsicHEHUE SBIICHUH TEIIJIONPOBOIHOCTH 1
1.2 ArperaTHble coctosiHus | UTeHue rpadyuKoB HarpeBaHUs TEI. 1
BEIleCTBa
1.3 3aKOHBI MOCTOSTHHOTO TOKA [TpakTHdeckure yMeHUs 10 padoTe C IEKTPOnprudopamMu. Y MEeHUE 4
HaXOXJICHUS BEJIMYMHBI SKCIIEPUMEHTAIBHBIM METOIOM
UTOoIo
2.1 SIBReHus TEMIONPOBOJHOCTH OObsicCHEHNE SBJICHUH TEIIJIONPOBOIHOCTH 1
2.2 ArperaTHble cocTosiHus | UreHune rpaduKoOB OXJIKICHHS TEl. 1
BEIIECTBA
2.3 3aKOHBI IIOCTOSIHHOI'O TOKA [IpakTryeckune ymMeHus 1mo padbote ¢ AneKTponpudopamu. Y MeHue 4
HaXO0XJICHUS BEJIMYMHBI SKCIIEPUMEHTAIBHBIM METOIOM
HUTOIo 6

MakcumanbHOe KOJIMYeCTBO OallyIoB 3a BBINOJIHEHUE paboThl cocTaBisier 6  Oaos.
BeictaBnenue otmeTok: otMeTka «5» - 80-100% - 5-6 6Gamna, otmetka «4» - 66%-79% - 4 Ganna, otmeTka «3» - 30%-65%-__2-3  Oanna,
oTMeTka «2» - meHee 30% - 1  Oam.



IIpomeskyTouHas arrecTanus 8 Kiacca
«®PU3nKa B IKCNEpUMEHTaxX U 3aga4ax»

BapuaHTt 1

1.Ha cHer monoxuiam Tpu Kycka CyKHa pa3IMuHOM OKpacKu: Oelblii, YepHbIil U 3eneHblid. Korja comnHile mpurpeno, To CiycTs HEKOTOPOe BpeMst
o1 HUMH nipoTasii cHer (puc. 98). Kakum HOMepoM Ha 3TOM pUCYHKe 0003HaueHO 0enoe, YepHOe U 3eJIEHOE CYKHO?
1. benoe — 1, 4yepHoe — 2, 3eneHoe — 3.
2. benoe — 2, yepHoe — 3, 3eneHoe — 1.
3. benoe — 3, yepHoe — 1, 3eneHoe — 2.

2. Tlpu xako# TeMIieparype HadaJcs mporece IIaBICHUs? Pic. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CobepwuTte Lenb no cxeme. OnpeaenvTe CONPOTUBNEHUE INEKTPUYECKMX IaMM UCMOb3YA aMNepPMeTp, BOSIbTMETP.

i i

T 7

Puc. 176

IIpome:xxyTouHasi atTecTauus 8 kiacca
«®PU3nKa B IKCNEPMMEHTaX U 3aga4ax»

BapuaHTt2

Psc. 93

1. K goweyke npubuTbl ABa OAMHAKOBbLIX NUCTa 6enioi XKecTu. BHYTPEHHAs MOBEPXHOCTb OAHOrO M3 HUX MOKPbITa
KONOTblo, a Apyras ocTaBneHa b6nectAwein. K HapyKHOM MOBEPXHOCTU NUCTOB MPWUKIEEHbl BOCKOM CMUYKK. Mexay AMcTamu nomeLLaroT
PacKaJIEHHbIN MeTanndeckuii Wwapwuk (puc. 93). O4HOBPEMEHHO /I OTNAAYT CMNYKM OT JINCTOB XKEecTn?

1. OpHoBpemeHHoO.
2. OT 3aKOMNYeHHOM NOBEPXHOCTU CMNYKM OTNAAYT PaHblLeE.
3. Ot 6necTawen NOBEPXHOCTM CMYKM OTNAAYT PaHbLLE.

2. Mpw KaKol TemnepaType Hayasica NpoLecc oTeepaeBaHua?



1. 50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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Co6epMTe LLenb No cxeme. Onpe,u,enMTe pa60Ty, BbIMO/IHEHHYIO S/NIEKTPUHECKMMU laMNaMU B TEHEHNE 5 MuH, ncnonb3yA

amnepmeTp,BONbTMETP, CEKYHA0MED
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OTBeThI M KPUTEPUH OLICHNBAHUS BbINOJTHEHN 3a1aHuii (8 kiacc)

1 BapuaHTr
1)1 2)5

3) 1.Cobpartb Lenb no cxeme.
2. MoAKNIOYNTb aMNEPMETP 1 BONBTMETP, YYMTbIBaA NPaBMaa NOAKAYEHUA NPUBOpPOB.

3. MpoBecTu NpsMble U3MePEHMUA (CUIbI TOKA U HaNpPSXKeHUs)
4. Mo BblYMCAUTENBHOM Popmyne  ONpeaenTb UICKOMYIO BE/IMUYUNHY.

2 BApHAHT
1)2 2)2

3) 1. CoOpatb 1ens mno cxeme.
2. NoAKNYUTb aMNEPMETP M BOSIBTMETP, YYUTbIBasA NpPaBMaa NOAKAOYEHUA MTPUOOPOB.
3. MpoBecTu NpAmble U3MepeHUs (CU/Ibl TOKA U HANPAXKEHUSA).
4. Mo BbluMCAUTENbHOM dOpMyne  ONpeaennTb UCKOMYIO BETUUUHY.



NTorosas aTrectauma No BHEypPOYHOM AeATeNbHOCTU yyalumxca 9 knaccos «PU3nKa B IKCNEpUMEHTAX U 3agauax» nposoauTca B popme

3alWNTbl NPOEKTOB.

dopma KOHTPOJIS — 3aIuTa npoekTa. Benymumu MeTonamu o0y4deHus SBISIOTCSA: 00bICHUTENbHO-UIUTFOCTPATUBHBIHN, YaCTUYHO-TTOMCKOBBIH,
MCCIICIOBATEIIbCKHIA: aHAIH3 HHPOPMAITUH, TOCTAHOBKA SKCIIEPUMEHTA, TPOBEICHUE HCCIICIOBAHUN. DTH METOIbI B HAMOOJIBIICH CTeIIeH!
00eCTIeUnBAIOT PA3BUTHE MTO3HABATEIIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH. POITb yuuTens B 00y4eHHH MEHSICTCS: OH
BBICTYIAET KaK OpraHu3aTop, KOHCYJIbTAHT, SKCIIEPT CaMOT0 Mpollecca IesTEIbHOCTH YUaIlUXCs U €€ Pe3yabTaToB.

TpebGoBanus K 3a111Te MPOEKTA:

. Martepuai JOCTyIIeH U Hay4eH, UJIeH PacKphIThl. KauecTBeHHOE U3I0KEHUE COIePIKaHUS: YeTKasl, TPaMOTHAsI PeUb, IIEPecKa3 TeKCTa

(,I[OHyCKaCTCH 3a4YUTBIBAHHUC I_II/ITaT); HanboJee BaXKHEIE IIOHATHA, 3aKOHBI U (1)OpMy.]'II>I AUKTYIOTCA IJId 3allUCH.

. HarnsigHoe npeacrasnenue Marepuana (C UCIOJIb30BAHUEM CXEM, YEPTEkKEH, pUCYHKOB, UCIIOIb30BaHUE IPE3CHTALINN)
. Vcnonb30BaHue NPaKTUYECKUX MUHH-UCCIIEI0BaHHH (T10Ka3 OMbITA)

. KayecTBeHHBIE OTBETHI HAa BOIPOCHI CIIyIIaTeNel 0 TeMe

. Yetko chopMyIMpPOBaHbI BEIBOIbI

[puéaun3urenbHbie TeMbl TBOPYECKHX MPOEKTOB, MPe3eHTALMIA:
1. Kak u3mMepuTh HEU3MEPUMOE.

2. ToOuHOCTb U3MEPEHMUIA.

4. Ucrtopus KaneHaaps.

5. OT ecOYHBIX 4aCOB /10 ATOMHBIX.

8. CosiHeuHas cucrema

9. CkopocCTh ABMKEHUS TPAHCIIOPTA B TOPOJIE

10. DHeprus BeTpa

11. Kak ynepxaTh paBHOBECUE

12. Ilouemy nagarot Tena



NudopmannoHHo — MeTOANYECKOE 0OecevyeHue

1. BHeypouHas AeaTenbHOCTb LWKObHUKOB. MeToanYeckuit KOHCTpYKTop: nocobue ana yuutens/ [.B. Npuropbes, M.B. CrenaHos.
— M.:MpoceewweHne, 2011. — 223 c. -. (CTaHAapTbl BTOPOro NOKONEHUA).
2. BHeypouHas aeAtenbHOCTb. [pMMEpPHbIN NaH BHEYPOUHOW AeATENbHOCTM B OCHOBHOM WKoe: nocobue gns yuntens/. B.M.
CrenaHos, [.B.l'puropbes — M.: MpoceeueHune, 2014. — 200 c. -. (CTaHAapPTbl BTOPOro NOKOJIEHUS).
3. Paboume nporpammbl. Pusnka. 7-9 knaccol: yuebHo-meToamnyeckoe nocobue/coct. E.H. TuxoHosa.- M.:Apoda, 2013.-398 c.
4. 3aHMmaTenoHasa pusunka. Nepenobmar A.U. — M. : Hayka, 1972.
5. Xouy 6bITb KynnbumHbim. InbwaHckuii U.U. — M. : PUL, MK[, 2002.
6. dn3mKa ana yeneveHHblx. KnubanbueHko A.f., KnubanbueHko N.A.— Poctos H/. : «®eHnKkc», 2005.
7. Kak cTaTb y4eHbIM. 3aHATMA No pU3NKe ANs cTaplueknaccHMKoB. A.B. Xytopckui, J1.H. Xytopckuin, U.C. Macnos. — M. : Tnobyc, 2008.
8. ®poHTanbHble NnabopaTopHble 3aHATUA No ¢Pu3nKe B 7-11 Knaccax obweobpa3oBaTeNbHbIX yupeKAeHUN: KHura gns yuutena./nog
pea. B.A.byposa, .. HUkndoposa. — M. : MNpoceeleHune, 1996. 12
9. depepanbHbIit rocyAapcTBEHHbIN 06pa3oBaTeNbHbIN CTAaHAAPT [INEKTPOHHBIN pecypc]. — Pexxum goctyna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MuHuctepctsa obpasoBaHua 1 Hayku Poccuiickoi Geaepaunn//
oduuManbHbIn calT. —Pexkum goctyna: http://mmnHobpHayku.pd/
10. MeTtoauueckas cnyxba. MU3patenbctso «BUHOM. SlabopaTopma 3HaHWUN» [INEKTPOHHbIN pecypc]. — Pexxum agoctyna: http://metodist.lbz.ru/
11. UrpoBas nporpamma Ha aucke «[pakolla u 3aHMmaTenbHaa GpusnKa» [INeKTpoHHbIN pecypc). — Pexkum goctyna: http:// www.media 2000.ru//
12. Pa3sBuBatoLwme 3NEKTPOHHbIE UTPbl «YMHUKM — U3ydaeM NAaHeTy» [DNeKTPOHHbIN pecypc]. — Pexxum goctyna: http:// www.russobit-m.ru//
13. ABTOpcKas macTepckan (http://metodist.Ibz.ru).
14. AnropuTmbl peleHns 3agad no ¢usuke: festivai.lseptember.ru/articles/310656 17. DopmupoBaHue yMeEHUI yYaLLMXCA pewwaTb
du3mnuyeckmesagaum: revolution. allbest. ru/physics/00008858_0. html
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