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MecTO IMCHUILIMHBI B y‘lCﬁHOM ILUIaHE

Ipeamer KoanyecTBo 4acoB B Hee10
IIpeameTtH
Kuaacc 7 knace 8 knace 9 kaacc
ast 00J1aCcTh
OO6s3arenbHas 9acTh (pemaeparbHBI KOMITOHEHT)
0 0 1 1 1
Ousnka Yacts, hopmupyeMas ydacTHIKaMH 00pa30BaTEIbHBIX OTHOIIECHUH (PErHOHAIBHBINA KOMIIOHEHT U KOMITIOHEHT
00pa30BaTEeNHHOTO YUPEIKACHNUS)
EcTecTBEeHHOH a
Y 0 0 0 0 0
YHBIE TIPEIMETHI
Hroro: 0 0 0 0
AJMUHHCTPATHBHBIX KOHTPOJIBHBIX padoT: 0 0 0 0
KoHTponbHBIX padorT: 0 0 0 0
JlabopaTopHbIX padoT: 0 0 0 0
[TpakTrueckux padoT: 0 27 11 12

I. Ilnanupyembie pe3yJibTaTbl OCBOCHHUS KypPCa BHEYPOYHOI AeATEJIbHOCTH 0 (pusuke

[Iporpamma no3BoIsIET TOOMBATHCA CIAEAYIOIINUX PE3YJIbTaTOB OCBOEHUS Kypca BHEYPOUHOU JAESATENBHOCTU

Ha3zBanmue OcHoBHas rpynmna Hdetu ¢
npeaMera yyauuxcs OB3
Kypca ( BKJII0OYasi
HHTErPUPOBAHHBIX)
Bueypounast IIpeame THBIE MeTanpenmeTHble JInunocTHbBIE IIpenmeTHbIe MeTanpeaMeTHbI JInyHocTHBIE
JIeITeTLHOCTD e
- YMETb NIOJIb30BATHCS P. —ymets pabotath -pa3BUBaTh - UMETb P. —ymetn -pa3BUBaTh
METOJaMH 10 NIPEAJIOKEHHBIM O3HaBaTeJIbHBIC MPEJICTABICHUE O paboraTh 1Mo II03HABaTEIbHbBIC




Hay4YHOTO

IMPEAJIOKCHHBIM

«Puszuka B
3ajJavyax u
KCIEPUM
eHTax»

WCCIEIOBaHUS SBICHUM
MPUPOJEI,
- IPOBOJMTH HAOMIOJCHHUS

IJIaHUPOBATh U
BBIIIOJIHATH
SKCIICPUMEHTHI

00pabaThIBaTh
pe3yabTaThl M3MEPEHHI;
- MPeCTaBIsITh
pe3yJbTaThl U3MEPEHUN C
MOMOILBIO

Tabmui, TpapuKOB U
dhopmy; o0Hapy
JKUBATh 3aBUCUMOCTH

WHCTPYKIUSIM; YMCHUE
M3JIaraTh MBICIH B
YETKOU JTOrH4eCKOU
MOCIICI0BATEIILHOCTH;
aHAIM3UPOBATH
coOcTBeHHYIO paboTy:
COOTHOCHUTH TIJIaH |
COBEPIIICHHBIC
OIlepaluu, BbIAEIATh
STAarbl ¥ OIICHUBATH
Mepy OCBOEHUS
KaXJA0ro, HAaXOUTh
OIIMOKH,
YCTaHaBIUBATh UX
IIPUYNHBI.

IT. -
OpPUCHTUPOBATLCA B
CBOEI cucreme
3HaHWUW: OTINYATh
HOBOE OT yXkKe
H3BECTHOTO;
nepepadaThiBaTh
MOJTy4EHHYIO
WH(pOPMAITHIO, JIENaTh
BbIBOJLI B pE3YJILTATC
COBMECTHOU pabOTHI
BCEro KJlacca; yMeTh
aHaAJIU3UPOBATh
SIBJICHUS

K. — ymets paborath
B IMap€ U KOJIJICKTUBE,

HHTEPECHI,
WHTEIUICKTyaIbHbBIC
U TBOPYECKHE
CIIOCOOHOCTH
YUaIUXCsi;

- MOTHBHPOBATH
CBOU JICUCTBUS,
BBIPAXKATh
TOTOBHOCTh B
000 CUTYaIluu
MOCTYIUTh B
COOTBETCTBHHU c
MpaBUIaAMHU
TIOBE/ICHHUS; -
BOCIIPUHUMATh PeUb
YUHUTEIS
(OTHOKIJIACCHUKOB),
HETIOCPEICTBEHHO
He OoOpalleHHYI K
yuameMycs;

-OLICHHBATh
COOCTBEHHYIO
y4eOHyI0
JeATeNIbHOCTh: CBOU
JOCTYKECHUS,
CaMOCTOSITEBHOCTbD,
WHUIINATHBY,
OTBETCTBEHHOCTb,
MPUYHMHBL HEYAaY

IpUpPOJIE
Ba)KHEHIITHIX
(hH3UIeCcKIX
SIBJICHUMN
OKPY>KaIOIIIETo
MHpa U
IMOHUMATh
CMBICH
(u3nIeCcKUX
3aKOHOB;

JIEMOHCTPHPYIO
T yMEHHE
paboTtats ¢
pa3HbBIMU
HUCTOYHUKAMU
nH(pOPMAITUH; -
YMETh
IMPUMCHATH
TEOPETUIECKHE
3HaHUSA IO
¢duzuke
Ha TIPaKTHKE; -

YMETh

WCIIONE30BATh

IMOJTY4YCHHBIC

3HaHUS B

MOBCEHEBHOM

KNU3HU

(3KoII0THS, OBIT,

oxpaHa

OKpYyXKaroleu

cpebl)

- IPOBOJHU

Th

UHCTPYKLUSM;
yMEHHE u3jaratb
CBOU MBICIIU B
JIOTUYECKON
MOCIIeJ0BATEILHO
CT U;

II. — ymeHue
OTJMYaTh HOBOE
OT yXe
H3BECTHOTO;
riepepabaTeIBaTh
MOJTY4YECHHYIO
UHQOpMAIHIO,
JieNaTh BEIBOABI B
pe3yibTaTe
COBMECTHOMU
paboTHI BCero
KJlacca; yMeTb
HaOII0aTh U
OIINChIBATH
SIBJICHUS

K. — ymets
pabotats B mmape u
KOJIIGKTHBE;

HUHTCPECHI;

- MOTHBHUPOBATh
CBOH JICHCTBHSI,

- BOCIIPUHUMATH
peub yauTens
(OJTHOKJIACCHHUKOB

),

HETOCPE/ICTBEHHO HE
00OpalleHHYI0 K
y4ameMycs;

-OLICHUBATh
COOCTBEHHYIO
Y4eOHYIO

JIeATEIIbHOCTD




MeXy QU3NIECKUMU
BEJIMYMH MU,
-00BSICHATH TOJIyYCHHbIE
pe3ynbTaThl U AeaTh
BBIBOJIBI;
-OLICHUBATh I'PaHULIBI
MOTPEIIHOCTEN
pe3yIbTaToB
MU3MEpPEHHI; - yMETh
MPUMEHSTh TEOPETHYECKH
¢ 3HaHus 1o (usnke Ha
MPAaKTUKE; -pelIaTh
¢duznueckue 3aJauu Ha
NpUMEHEHHUE

MOTyYeHHBIX
3HAHUH; - BHIBOAUTD
13 SKCIIEPUMEHTA JIbHBIX
(aKTOB U TEOPETUIECKHU X
Mojenel pusnueckue
3aKOHBI;

s pexTuBHO
pacnpeneisiTh
0053aHHOCTH

HaOIIOACHU
s pu3mIecKn
X SIBJICHUIA; -
A3MEPSTh
¢duznueck ne




- yMeTh
JTOKJIaJBIBATh O
pe3ynbTaTax CBOETO




HCCIICIOBAHMUA, BCIIMYHHBI

Yy4acTBOB aTh B
JIUCKYCCH 1, KPAaTKO H
TOYHO OTBEYATh Ha
BOIIPOCHI;

HCIIOJIL30BATh CIIPABOYHYIO

JUTEPATypy U ApyTHE
MCTOYHUKHU HH(OpMALINH.

B npouecce BHEYpPOUHO¥ 1eATEJIbHOCTH B HIK0JI€ PEHIAITCS CJeyI0lne KOPPEeKUMOHHO-PA3BUBAIOIIUE 3aJaUM:
1. Pazsumue u xoppexyus eHuManus
2.Dopmuposanue YHUBEPCAlIbHbIX YYeOHbIX

ymenuit 3.Pazeumue peuu




Coaep:kaHue BHeypOUHOii AesITeILHOCTH 0 Qpu3nke «PU3MKA B 3a1a4aX U IKCIEPUMEHTAX)

7 KJace

Ne Coneprxanue yuedOHOT0 mpeaMeTa, Kypca

1. Lena nenenus nuaMepureabHoro mpudopa. OnpeneneHue IeHbI ISICHUS U3MEPUTEIBLHOTO
muHapa. OnpeeneHne TeOMETPUIECKUX Pa3MepoB Teia. M3roToBieHne n3MepuTeIbHOTO
muuHIpa. M3mepenune temneparypsl Tena. MamepeHne pazMepoB Manbix Teld. M3MepeHne TONIHEL
nucta OyMmard.

2. Wsmepenne ckopocTu IBMKEHUSA Tena. M3smepeHue Macchl Tena HenpaBUiIbHOH Gopmbl. M3mepenne
IUNIOTHOCTU TBEpAOro Tena. Mizmepenue o0beMa mycToThl. MccnenoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT
Mmacchl Tena. OnpezeneHue Macehl U Beca Bo3ayxa. ClloxKeHUe CUJl, HallpaBJISHHBIX 110 OAHOM IPSAMOH.
W3mepenne xecTKOCTH NPYKUHBL M3Mepenne KoapduneHTa CHiibl TPEHUS CKOJIbKCHHUS.

Pemenue HecTaHAAPTHBIX 3a1a4

3. HccnenoBanue 3aBUCUMOCTH IaBJICHUS OT IUIOMIAIM TOBEpXHOCTH. ONpeaeeHrne JaBICHHs TBEPI0TO
Tena. Beaucienne cuitbl, ¢ KOTOpoit atMocdepa TaBUT Ha TOBEPXHOCTH cToiia. OIpenerenne Macchl Tena,
I1aBaroniero B Boje. OnpeneneHre IIOTHOCTH TBEPIOTO Tela.

Onpenenenne ooObeMa

KycKa JipJia. M3ydeHne ycnoBus IIaBaHus Tel. PerieHne HecTaHAapTHRIX 3a1a9

4. Brruncnenue paboTsl 1 MOLIHOCTH, pa3BUBAEMOM YUEHUKOM IIpH nogbeme ¢ 1 Ha 3 sTax.
Omnpenenenue BRIMIpHINIA B criie. HaxoxkaeHue neHTpa TshKecTH TIockol gurypel. Berancnenne KI1/]
HAaKJIOHHOM IIIOCKOCTH. M3MepeHre KUHETUYECKOM AHeprun. M3MepeHne NoTeHINaabHOM SHEPTUH.
Penienue HecTaHAapTHBIX 3a]1a4.




8 kiacc

Ne Coneprxanue yuedOHOT0 mpeaMeTa, Kypca

1. Onpenenenue MEeHbI JeIeHUs TPUOOPOB, CHATHE TToKa3aHuid. OnpeeneHne MoTrpenrHocTel N3MepeHui.

2. Onpenenenue yaJInHEHs Tela B Ipoliecce U3MEHEHUs TeMIieparypsl. Penienue 3aqad Ha
olpesieNieHre KOIMYeCTBa TEIUIOTHL. [I[puMeHeHre TemIoBOro pacupeHus JUsl perucTpaluu
Temnepatypsl. MccrnenoBanue npoueccos MiaBieHus U 0TBepAeBaHus. V3yueHne ycTpoicTBa
TETUIOBBIX ABUrateneil. [IpuOopsl 11t M3MEepeHHs BIaKHOCTH BO3yXa.

3. Ormpenenenre yIeaIpHOTO COMMPOTUBIICHUS MTPOBOIHUKA. 3aKkoH OMa IJis yuacTKa HeTu.
Pemenue 3anau. MccnenoBanne 1 NCIIONBb30BaHUE CBOMCTB AJIEKTPUYECKUX KOHJIEHCaTOpoB. Pacuer
niotpebisiemoii anekrposHeprun. Pacuer KI1J snexTpudeckux ycrpoicTs. Pemenne 3aqad Ha 3aK0H
xoyns -Jlenna.

4. [Nony4yenue u GpUKCHpPOBaHHOE H300pAKEHNE MATHUTHBIX MoJiei. 3yueHne cBOHCTB dIIEKTPOMAarHuTa.
Wzyuenne Mozaenu aneKkTpoaBurarens. Pemenne kauecTBeHHBIX 3aad.

S. Uzyuenne 3akoHOB oTpakeHus. HabnroneHne oTpaxxeHus M ipeioMileHus cBeTa. M300pakeHus B

JIMH3aXx. OHpeZ[eJ'ICHI/IG T'JIaBHOI'O (l)OKyCHOFO pacCTOsSAHUA N OITHYECKOM CHJIbI JIUH3BI. Ha6J’IIOI[€HI/Ie
I/IHTCp(l)CpeH]_[I/II/I cBera. Pemenne 3ala4 Ha INpCIOMJICHHUEC CBCTA. Ha6J’IIO,Z[eHI/I€ INOJIHOT'O OTpAKCHUA CBCTA.




9 kJaacc

Ne Coneprxanue yuedOHOT0 mpeaMeTa, Kypca
1. Kommnac. [Tpuniun pabotsl Maraut. MarHuThl OJI0COBEIE, AyTOBble. MarHUTHas pyaa.
MaruutHoe nosie 3emin. M3rorosnenue maraura. Pemenue
Ka4yeCTBEHHBIX 3aa4.
2. OnekTpuyecTBO Ha pacueckax. OCTOPOKHO CTATUYECKOE IIEKTPHUUECTBO.
DIEeKTPUIECTBO B
UTpYIIKaxX. DIEKTPUIECTBO B OBITY. Y CTpoHCTBO Oarapeiiku. Pemenne HectaHIapTHBIX 3aa4.
3. Ncrounnku ceeta YcTpoiicTBo riasa. ConHeunsle 3ai4nky. Tenb. 3atMeHue. [{BeTa KOMIaKT qucka.

MpeuibHblii ciekTp. Pagyra B nmpupoge. Jlynnsie u ConHeunsle 3aTMenud. Kak ciomats yu?
Kak 3axeus oroun? Pemenne HecTaHIapTHBIX 33/1a4.

MeTtoabl 00y4yeHusi 1 GOpMbI OPraHU3AUUM JAEATEJIbHOCTH 00yYAIOIIUXCS
Peanmaum{ IporpaMmaI BHGYPO‘IHOﬁ ACATCIIbHOCTH «Pusnka B 3aaa4ax M OKCIICPUMCHTAaX» NPCAIoIaracT MHANBUAYAJIbHYIO U I'PYHIITIOBYIO

paboTy oOydarouuxcs, JIaHUPOBAHUE U IIPOBEIEHUE UCCIIEA0BATENLCKOTO IKCIIEPUMEHTA, CAMOCTOSTENbHBIN COOp TaHHBIX Ul PELICHUs
MPAKTUYECKHX 3aj[ay, aHaJIu3 U OLIEHKY MOJy4YEeHHBIX pPe3y/IbTaToOB, U3rOTOBIEHNE TocoOUit n Moeneil. [IporpamMmma npeaycMaTpuBaeT He TOJIBKO
00yJaroIIe ¥ Pa3sBUBAIOIIME 1€, €€ pealn3allys CIOCOOCTBYET BOCIUTAHMIO TBOPYECKOI IMYHOCTH C aKTHBHOM KU3HEHHON MO3UIMEN.
BBICOKUX PE3ylIbTaTOB MOTYT JOCTHYb B JAHHOM CIIydae He TOJILKO YYEHUKH C XOPOLIEH IKOJIBHOI yCIIeBAEMOCTBIO, HO M BCE LIEJIEYCTPEMIEHHBIE

aKTUBHBIE pelsTa, yKe CAeNaBIIie CBOi MpodeCCHOHATBHBIN BEIOOD.

OO6yuenue ocyuiecTBiseTcs npu nozepxxke Llentpa o6pazoBanus eCTeCTBEHHO-HAYYHOU HampaBlieHHOCTH «Touka pocTay, KOTOPbIN CO3/1aH AJs
pa3BUTHS Y 00YJaIOLINXCSl €CTECTBEHHO-HAYYHOU, MaTeMaTU4eckon, HH(POPMAITHOHHON TPAaMOTHOCTH, (POPMHUPOBAHUS KPUTUIECKOTO U
KpPEaTHUBHOTO MBIIIIJICHUS, COBEPILICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOU HAIIPaBIEHHOCTH, a TaKXKe JUIsl MPAKTUYECKOM OTpabOTKH yueOHOTOo
MaTepuaia rno yueOHomy npeamery «Dusukar.



TemaTnuyeckoe NVIAHUPOBAHUE

7 KJIace
HaumenoBaHue pazaeiia C Kosnuue L Hcnonb3oBan ue Jara
0 CT BO 0 o0opynoBaHu
A 4acoB p s1 «Touka poctay»
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BBonHoe 3anatue. MHCTpyKTax 1 Oecena O3HakoMIIeHHE C
10 TEXHUKE OE30MMaCHOCTH. upoBoi
naboparopueit
"Touxa pocta"
(memoHCTpanus
TEXHOJIOTHH
M3MEpEHYsI)
I. IlepBonayaabHbIE CBeeHUS 0 CTPOEHUH BeEleCTBA
OkcnepuMeHTabHast padora Ne 1 1 JKCIIEP Jluneiika, neHTa
«OnpezeneHne eHbI ATICHUS UMEHT MepHas,
Pa3IUYHBIX TPUOOPOBY. U3MEPUTEIHHBIH
HcnonpzoBanus 060pyaoBaHUs LHWIUHIP,
g poBas 1abopaTopHs. TEPMOMETP, TATIUK
TeMIIepaTypbl
OkcnepuMenTansHas padora Ne 2 1 3KCIep Habop
«OnpejeneHne TeOMETPUICCKUX HMEHT TreOMETPHUECKHIX
pa3MepoB TeI». Ten

Hcnonp3oBanus koMIiekTa nudponast
nmabopaTopumu.




[IpakTnueckas padora Ne 1 IIpaKTU
«M3roToBIeHNE N3MEPUTETHHOTO qyeckas
MATHHAPA» pabota
DKcniepuMeHTalTbHas padora Ne 3 JKCIIEp
«3mepenne TeMIiepaTypsl TeI» UMEHT
OkcnepuMeHTanbHas pabora Ne 4 3KCHIep
«3mepenue pazMepoB MabIX TEI». UMEHT
DxcnepuMeHTanbHast padbota Ne 5 3KCIep
«/3mMepeHue TONIIMHBI JINCTa OyMarm» UMEHT

I'nasa II. BzaumopeiicTBue TeJ
DkcrnepuMeHTanbHas padota Ne 6 JKCIIep
«3mepeHue CKOpOCTH IBHKEHUS TE. UMEHT
Pemenwne 3anad Ha TeMy «CKOpOCTh pelieH
PaBHOMEPHOT'O JABMKESHUS ne

3a/aq

OKcrepuMeHTanbHas — pabora JKCIIEp AIEKTPOHHBIE
Neo7 «I/I3MepeHMe maccel 1 UMEHT BECHhI
KAarlIu BOJBD».
Hcnonp3oBanus koMiiekTa nudposast
nabopaTopust
OxcnepumeHTanbpHas padota Ne 8 3KCIIep JIuneiika, nenra
«I/IsMepeHHe IIJIOTHOCTH KYyCKa caxapar UMEHT MepHas,
Hcnonp3oBanne KOMIUIEKTa U poBast M3MEPHUTENTbHBIH
nmabopaTopus LHITHHID,

OJICKTPOHHBIC BECHI




1 DkcnepuMeHTanbHas padora Ne 9 3KCHIep JIuneiika, nenra
2 «3mepenue TUIOTHOCTH UMEHT MepHas,
XO3HCTBEHHOTO MBLIay. WU3MEpPUTENBHBIN
Hcnonbs3oBanust KOMILJICKTa LUTHHID,
muQpoBast 1adopaTopHst JJIEKTPOHHBIE BECHI
1 Pemrenue 3agau va Temy «[1moTHOCTB peleH
3 BELLECTBAY. ne
3aaq
1 DkcrnepuMeHTaIbHas padora Ne 10 JKCIIEp
4 «MccnenoBanme 3aBUCHMOCTH CHITBI UMEHT
TSOHKECTH OT MAcChI Tela.
1 DxcnepuMeHTanbHas padota Ne 11 JKCIIEp
5 «OnpeneneHne MacCkl U Beca BO3IyXa B UMEHT
KOMHATE»
1 OkcniepuMmenTanbHas padora Ne 12 JKCIIEp IlltaTus, peryar,
6 «CrnoxeHue cuil, HalpaBJIEHHBIX IO HUMEHT JIMHEHKA, 1Ba
OHOU MPSIMOID». OJIMHAKOBBIX
rpy3a, 1Ba
0J10Ka, HUTH
HepacTsHKUMas,
JIMHEWKa
U3MEpHTEIhHA A,
JTUHAMOMETP
1 DKcIepuMeHTaIbHAs paboTa JKCIIEp IIratus c
7 No 13 «M3mepeHre KECTKOCTH WUMEHT KpETEKOM, HabOp

TPY>KUHBD)
Hcnonb3oBanus KOMILIEKTa udpoBas

naboparopus

py>XuH, Habop
Ipy30B, JUHEMKA,
JTUHAMOMETP




B BOJIEM.

OkcrnepuMeHTanbHass pabora Ne 14 3KCTEp HepeBsHHBII
«M3mepenne ko3P dUIMEHTa CHIIBI HMEHT Opycok, Habop
TPEHHS CKOIBKEHUS. TPY30B,
MeXaHH4YecKa
o
CKaM
S,
JUHA
MOME TP
Pemenwne 3anaq Ha TeMy «Curia TpeHHS». pernieH
ne
3aj1a4
II1. TaBnenue. JlaBieHue sKkuaKOCTEH 1 ra3on
DkcnepuMeHTanbHas padora Ne 15 JKCIIep
«HccnenoBanue 3aBUCUMOCTHU JaBICHUS UMEHT
OT IUTOIIAIU TTIOBEPXHOCTID)
DxcrnepuMeHTabHas padora Ne 16 JKCIIEp
«OmnpeneneHue naBICHAS VMEHT
MWIHHAPUIECKOTO Tenay. Kak Mbl Buaum?
OkcnepuMeHTaabHas padota Ne 17 JKCIIEp
«BbIYuciIeHrne CUiibl, C KOTOPOH AMEHT
atMocepa JaBUT Ha TOBEPXHOCTh
cronay. [Touemy Mup pa3HOLIBETHBIN.
OkcnepumenTanbHas padbora Ne 18 JKCIIep
«OmnpeneneHue Macchl Tena, MIaBaoLEro UMEHT




2 OkcnepuMenTansHast padora Ne 19 JKCIIEp Jluneiika, neHTa
4 «Ormpenenenye MIOTHOCTH TBEPAOTO UMEHT MepHasi,
TeIay. HM3MEPUTEIbHbBIN
Hcnonp3oBanus KoMImieKTa nudpoBast LMIMHAD,
nmadoparopus AIICKTPOHHBIEC BECHI
2 Pemenue kauecTBEHHBIX 33124 HA TEMY peleH
5 «[lnaBanue Tem». ue
3aga4
2 OxcnepumenTanbHast padota Ne 20 JKCIIEp Hunamomerp,
6 «HM3ydeHune yCi0BUH IIJIaBaHUS TEI. HMEHT LITAaTUB
YHHUBEpCAIbHBHI 1,
MEPHBIN
LUTHHID
(Mensypka),
rpy3
HWINHAPUIECK
Ui U3
CHEIUaTBEHOTO
TUTaCTUKA, HUTb,
MOBapeHHast
COJIb, AJIOYKA
uIst
nepeMelNBaHus
IV. Pa6oTa 1 MOIIHOCTH. JHEPIUs
2 OxcnepumenTaabHast padota Ne 21 JKCIIep
7 «Brrancnenme paboTel, COBEPIIEHHON VIMEHT
IIKOJIbHUKOM TIpH moabkeme ¢ 1 Ha 3
ITAXK»
2 OxcnepuMeHTagbHast padota Ne 22 JKCIIep
8 «Bpruncnenue MOIHOCTH pa3BUBAEMO HMEHT

IIKOJIBHUKOM TIpH moakeme ¢ 1 Ha 3
ITaX»




2 OxcnepuMenTaigbHas padora Ne 23 JKcHep IMoaBuxHBIN 1
9 «Onpez[eneHHe BBIMI'PBIIIA B CHUJIC, UMEHT HeHOI[BI/DKHHﬁ
KOTOPBIN AA€T MOABUXKHBIA U 6110KkH, HaGOP
HETIOABHKHBIHN OJIOK». IPY30B, HUTD,
Hcnonb3oBanne komiiekTa mudpoas JMHAMOMETD,
nabopatopus. IITAaTUB, THHCHKA
3 Pemenue 3anau na temy «Pabora. periexH
0 MouHocTb». ue
3aj1a4
3 OkcnepuMeHTanbHast pabora Ne 24 3KCIIep IraTus,
1 «Brerancnenne KIIJI HaknoHHON HUMEHT MEXaHUnYecKas
TUTOCKOCTH». CKaMBbst, GPYCOK ¢
KPIOYKOM,
TUHEeKa, Habop
TPY30B,
TUHAMOMETP
3 OkcrnepuMeHTaibHas padora Ne 25 3KCIIep
2 «3MepeHne KHHETUYECKON SHEPTUU HMEHT
Tena»
3 Pemenne 3amau Ha Temy «KuneTmueckas pelieH
3 SHEPTHS. ne
3a1a4
3 HToroBbIii KOHTPOJIH 3HAHMIA. JUNAKT
4 U9ECKO
e
3aJlaHu
e

Hmozo




TemaTHyeckoe NVIAHUPOBAHUE

8 Kj1acc
Haunmen oBanue pasaena C Kosnuue D Hcnonn3oBan ue Hara
o CT BO 0 o0opynoBaHu
A 4acoB p a1 «Touka pocra»
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I. ®uznyeckuii MeTo U3y4eHHs IPUPObI: TEOPETHYECCKUMN U
JIKCIEPUMEHTAJIbHBII
BBognoe 3ansTie. UHCTpyKTa) 1 Oecena O3zHaKkoOMIIEHHE C
0 TEXHUKE 0€30MaCHOCTH. g poBoi
Hcnonp30BaHUE KOMIUIEKTA nmabopaTopuei
mudpoBas JTadopaTopust "Touxa pocta"
OkcnepuMeHTanbHast padora Ne 1 1 3KCIIep JIuneiika, nenrta
«OnpezneneHne eHbl AeJICHUS UMEHT MepHas,
pUOOPOB, CHATHE OKA3aHUSL. NU3MEPUTENbHBIN
Hcnonp3oBaHne KOMIJIEKTa HWIMH]IP,
Hudposoit nadboparopun TEPMOMETP, AATUUK
TEMIIEPATYPHI
Onpenenenne MOrpenIHOCTENR U3MEPEHNSI. 1 periex
Pemenne kauecTBEeHHBIX 3afad. ne
3ama4

I'nasa I1. TensioBbIe IBJIEHUS U METOALI X UCCJIE0OBAHUSA




Onpenenenye yUIMHEHUS on JlaGopatopHblit
TeJsa B IpoLecce BIT - TEPMOMETP,
W3MEHEHUS TEMIIePaTyphl HecTe JaTYUK
Hcrnonp3oBanue o0opyaoBanme mudponas J0BaH TeMIepaTypsl
mabopaTopus He
Pemenue 3anau Ha onpeneneHue pelieH
KOJIMYECTBA TEIUIOTHI. ue
3a1a4y
[IprMeHeHue TenI0BOro paciIupeHust st pe3eH
perucTpanuu Tanys
TeMmIeparypsl. AHaNU3 U 006001IeHue
BO3MOJKHBIX BApPUAHTOB KOHCTPYKIIHH.
OkcnepuMmeHTanbHas padbora Ne 2 JKCIIep Jatuuk
«HMccnenoBanue npoueccoB AMEHT TEeMIEepPaTyphl,
IIJIABJICHUS U OTBEPACBAHUNY. KaJIOpUMETD,
Hcnonb30Banue 060pyI0BaHHsE cocyn ¢
udposas abopaTopus TarommM
JBJIOM, COCY C
BOJOH,
JJIEKTPOHHBIE
BECHI.
[TpakTuueckas padora Ne 1 «M3yuyenue MPaKkTH
CTPOEHUSI KPUCTAJIIOB, UX qyecKast
BBIpAILlBAaHHUE. pabota
N3yuenue ycTpoicTBa TEMIOBBIX JIEKLUSA
JIBUTATEIICH.
[Tpubops! 11t N3MEpPEHHsT BIAXKHOCTH. JKCIIEp Hatuuk
OxcnepumeHTanbHas pabota Ne 3 VIMEHT TEMIIEpaTyphl,
«Ormpenenenne BIaKHOCTH TEPMOMETP,

BO3/IyXa B KaOWHETaX MIKOJbD»
Hcnonb3oBanus 000pyA0BaHUS
nudposas J1ad0paTOpUs»

MapJisi, COCY/I C
BOJOU




PemeHne  KayecTBEHHBIX  3aJad  Ha p
omnpejeneHue KIIg TEIJIOBOIO e
nmeuratens. https://uchitel.pro/3amaunna- i
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I11. DnexTpuyeckue sIBJIEHUS U METOABI X HCCIET0OBAHNUS
[IpakTnueckas padora Ne 2 IPaKT JlaTunk HanpspKeHws,
<<Onpez[eneHHe YACIBHOI'O nu BOJIBTMETP
COTIPOTUBJICHUS ec JBYXIIPE/ICITBHBIIA,
PasIMIHbIX Ka WUCTOYHUK MUTAHUS,
POBOAHUKOB). A KOMIUIEKT ITPOBOJIOB,
Hcnonbs3oBanust 060pyaoBaHus mudposas pa
PE3HUCTOPHI , KIF0Y
nabopaTopust )
Ta
3akon OMa asis yyactka uenu. Pemenue pelieH
3aj7ad. ne
3a7a4
HccnenoBanre u UCIIOb30BaHUE CBONCTB Ha0JI10
AIEKTPUIECKIX KOHJECHCATOPORB. JICHHE
Pemenue 3a1ad Ha 3aBUCUMOCTh perieH
CONPOTHUBJICHUS IPOBOAHUKOB OT ue
TEeMITepaTypHI. 3a7a4



https://uchitel.pro/%C3%90%C2%B7%C3%90%C2%B0%C3%90%C2%B4%C3%90%C2%B0%C3%91%E2%80%A1%C3%90%C2%B8-%C3%90%C2%BD%C3%90%C2%B0-%C3%90%C2%BA%C3%90%C2%BF%C3%90%C2%B4-%C3%91%E2%80%9A%C3%90%C2%B5%C3%90%C2%BF%C3%90
https://uchitel.pro/%C3%90%C2%B7%C3%90%C2%B0%C3%90%C2%B4%C3%90%C2%B0%C3%91%E2%80%A1%C3%90%C2%B8-%C3%90%C2%BD%C3%90%C2%B0-%C3%90%C2%BA%C3%90%C2%BF%C3%90%C2%B4-%C3%91%E2%80%9A%C3%90%C2%B5%C3%90%C2%BF%C3%90
https://uchitel.pro/%C3%90%C2%B7%C3%90%C2%B0%C3%90%C2%B4%C3%90%C2%B0%C3%91%E2%80%A1%C3%90%C2%B8-%C3%90%C2%BD%C3%90%C2%B0-%C3%90%C2%BA%C3%90%C2%BF%C3%90%C2%B4-%C3%91%E2%80%9A%C3%90%C2%B5%C3%90%C2%BF%C3%90
https://uchitel.pro/%C3%90%C2%B7%C3%90%C2%B0%C3%90%C2%B4%C3%90%C2%B0%C3%91%E2%80%A1%C3%90%C2%B8-%C3%90%C2%BD%C3%90%C2%B0-%C3%90%C2%BA%C3%90%C2%BF%C3%90%C2%B4-%C3%91%E2%80%9A%C3%90%C2%B5%C3%90%C2%BF%C3%90

[IpakTnueckas padota MIPaKT JlaTymk ToKa, JaTYNK
Ne 3 «Pacuér n4 HanpspKeHUs, aMIepMeTp
oTpebIIsIeMoi ec JBYXIIPE/ICITBHBIIA,
3NEKTPO3HEPTUU Ka BOJIBTMETP
COOCTBEHHOTO I0MaY. s JBYXTIPEIETBHbIH,
Ucnonb3oBanus odopyaoBanus nudpoas pa NAMIIOUKA, HCTOUHHK
naboparoprs 60 MUTaHMs, KOMIUIEKT
Ta MIPOBO/IOB, KITIOY
Pacuér KIIJI a51eKTpUYeCcKUX yCTPOKCTB. pelex
ue
3a1a4
Pewenue 3agau Ha 3akoH [xoyns - peuieH
Jlenmna. ue
3a1a4
Pemenne kauyecTBEHHBIX 334a4. JIeJIoBa
g urpa
IV. DuaekTpoMarHuTHbIE SIBJICHUS
[Tony4enue u GUKCUPOBaHHOE MIPAKT JeMoHcTpanus
n300paKeHNe MarHUTHBIX TI0JIe nq «H3mepenue
Hcnonbs3oBanust 000pya0BaHUsS Y MATHUTHOIO TOJIA
udpoBoit 1abopaTtopun Ka BOKpYT
1 NMPOBOJHMKA C
pa TOKOM»: JaTUUK
60 MarHuTHOTO MOJI,
Ta JIBa ILITATHBA,
KOMIUIEKT
MIPOBOJIOB,
WCTOYHHK TOKa,
KITIOY
N3yyeHue CBOMCTB 2JEKTPOMArHUTA. Ha0ITI0

IeHue




2 N3y4eHne Mo/ieNn 3IEeKTPOIBUTaTes. 1 JeKIN
2 s, IEM.
JKCIIEP
UMEHT
2 OKCKypcewHsl. 1 Oecena
3
2 Pemenne kauecTBEHHBIX 3a/1a4. 1 pemiexn
4 ue
3a1a4
V. Ontuka
2 WzydeHne 3aKk0OHOB OTpaKEHUSI. 1 TIEKIN
5 s, IEM.
JKCIIep
UMEHT
2 OkcnepumenTansHast padora Ne 4 1 3KCIep OcsetuTens ¢
6 «Habmonenue otpakeHus u HMEHT HCTOYHUKOM CBETa

IPEIOMIICHUS CBETa.
Hcnonbs3oBanust 060pyaoBaHus nudposas
nabopaTopust

Ha 3,5 B, ucrounuk
MUTaHHUS,
KOMIUTEKT
MPOBOJIOB,

niesneBas auadpar-

Ma, TIOJTYLIVITHHIP,

TUTAHIIET Ha
TUTOTHOM JIHCTE C
KPYTOBBIM
TPaHCIIOPTUPOM




OkcnepuMeHTadbHas pabora Ne 5 3KCTep OcseTHTens c
«U300pakeHus B IMH3aX). UMEHT HUCTOYHHKOM CBETa
HcnonpzoBanus 060pya0BaHUsS Ha 3,5 B, uctounux
¢ poBast J1adbopaTopHsl. IIUTaHUA,
KOMILJICKT
IIPOBOJIOB,
nieseBast
mradparma,
3KpaH
CTaJIbHOMH,
HalpaBJISIOIAs C
U3MEPUTETIBHOMN
ILIKaJIOH,
coOuparorme
JIMH3BHI,
pacceuBaroIas
JIMH3a, ClIai
«Mogenb
npeaMeTa» B
peitepe
OkcnepumenTansHast padora Ne 6 JKCIIep
«OmpeneneHne riIaBHOTO UMEHT
(DOKYCHOTO pPAacCTOSHUSI M ONTHYECKON
CHJIBI JINH3BD».
OkcnepuMenTanpHas pabora Ne 7 JKCIIEp
«Habmronenue naTepdepeHIIN 1 UMEHT
TQpaKIy CBETa.
Pemenwne 3ama4 Ha TIpeTOMIIEHHE CBETA. periex
ne
3amaq
OkcnepuMmenTanbHas padora Ne 8 3KCIIEp
«HabmoaeHne mosTHOro OTpaXkeHUst UMEHT
CBETay.
Pemenne kauecTBEHHBIX 33/1a4 HA peleH
OTpakCHHE CBETA. ue

3a1a4




3ammra mpoeKkToB. [IpOEKTHI.

HUCCIICH
OBaHUA

H wWwlw w

HNToroBblii KOHTPOJIb 3HAHUIA.

IHUIAKT
HYECKO
e
3aJaHu
e

Hmozo




TemaTuuyeckoe NJIAHUPOBAHUE

9 KJIacc
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BBoanoe 3ansiTre. MHCTpyKTaX 110 1 Oecena
TEXHHKE Oe3omacHocTH. 1
|. MarneTnsm
OkcniepuMenTaabHas padbora Ne 1 1 3KcHep
«Kowmmac. [Tpuntum paboTe». HMEHT
[IpakTnueckass pabdora Ne 2 1 MPaKkTU
«OpHUeHTHPOBaHNE C IOMOIIBIO yeckas

KoMIIacay».

pabota




Maruurtsl. [eiicTBue MarauToB. Permenne

HaO0JIIO

3ama4 JICHHE,
peme
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a
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OkcnepumenTtanbHas pabora Ne 3 IKCcHep
«3aHUMAaTEIbHBIC OIBITHI C MATHUTAMU). MMEHT
MarnuTtHas pyna. Npe3eH
Taus
JleficTBue ~ MarHUTHOTO JdemoHcTpanus
moisi. MarHuTHoe IIoje «3mepenue moss
3emin.  Mcmnoms3oBaHwMS MOCTOSIH- HOT'0
obopymoBaHus mudpoBas MAarHUTa». JaTIUK
nabopaTopust MarHATHOTO TOJIA,
To-
CTOSTHHBI MarHuT
MI0JI0COBOM
JeticTBue MarHuTHOTO MnoJjsi. Pemenue pelex
3ajad4. ue
3a1a4
OkcniepuMeHTaabHas padbora Ne 4 JKCIIEp
«3roToBieHNE MarHUTOBY. MMEHT
[Ipe3eHTanys NpoeKTOB. Huccien
OBaHUs

I'nasa II. DaekTpocTaTnka




1 OKclepuMeHTalIbHass ~ pabora Ne 5 JKCTIep
1 «CTaTnyecKoe ANMEeKTPUIECTBOY. UMEHT
1 OCTOPOXKHO CTAaTHYECKOE JIEKTPUUECTRO. pelieH
2 Penrenue 3anau ne
3aja4
1 OkcnepuMeHTanbHast pabota Ne 6 3KCIIep
3 «3aHUMATEIbHBIC OIIBITH. UMEHT
1 DNEKTPUYECTBO B Urpymikax. CXembl MPaKTH
4 paboThI yeckas
pabora
1 DJNEKTPUUECTBO B OBITY KHHOTI
5 OKa3
1 OxcnepuMeHTanbHast padbota Ne 7 « HaOITI0
6 YcTpoicTBO OaTapekm. JICHHE
1 DxcnepuMeHTanbHast padota Ne 8 MIPaKTH
7 «M3o6peraem OaTaperky». gecKas
pabota
1 ITpe3eHTanus NpoeKTOB. HayYH
8 bIe
uccruen
OBaHUS
1 [Tpe3eHTanus NpoOEKTOB. Hay4YH
9 bIe
uccrnen
OBaHUs
2 [Ipe3enTanus NpoeKTOB. Hay4H
0 ble
ucclies
OBaHUs

II1. CBer




2 Hcrounuku csera. JIeKII Ocsetutens ¢
0 Hcnonb3oBanus o0opyaoBaHus HUQpoBas us, UCTOYHUKOM
naboparopust JIEM. cBera Ha 3,5 B,
JKCIIE HUCTOYHUK IUTAHUS,
prMe KOMILIEKT
HT IIPOBOJIOB,
mesneBas auadpar-
Ma
2 Kak mb1 Bunum? JIEKIH
1 s, IEM.
JKCIIEep
UMEHT
2 ITouemy Mup pa3HOLBETHBII. JIEKIUA
2
2 DkcnepuMeHTanbHas padota Ne 9 «Teatp JKCTIep
3 TEHEI» UMEHT
2 OKcrepuMeHTanbHas — pabota 3KCIep OcBeTHTens ¢
4 Ne 10 «ConHeuHble 3aiYUKH» HMEHT HWCTOYHUKOM CBETa
Hcnone3oBanus Ha 3,5 B, uctounuk
000pyROBaHYs poBoi MUTAHUS, KOMITJIEKT
nabopaTopuu. IPOBOJIOB, LIeJeBast
nmuadpar- ma,
HOJTYLMITHHID,
IUTAHILIET Ha
TUIOTHOM JIMCTE C
KPYT'OBBIM
TPaHCTIOPTUPOM
2 Hucnepcusi. MbUIbHBIN CIIEKTP JIEKLIA
5 s, IEM.
JKCIIEp
UMEHT
2 Pamyra B mpupose. TIpe3eH
6 Talus




2 OkcnepuMeHTanbHass pabdora Ne 11 JKCIEp Ocgerturens ¢
7 «Kax momyunts pamgyry?». UMEHT HUCTOYHUKOM
cBera Ha 3,5 B,
WCTOYHHK MUTaHUS,
KOMILJIEKT
IPOBOJIOB, IIETICBast
nuadparma,
MOy LITUHIP,
TUTAHIIET Ha
TUTOTHOM JIH- CTE C
KPYTOBBIM
TPAHCTIOPTUPOM
2 DKCKypcHst Oecena
8
2 Jlynnsie u ConHeyHbIE 3aTMEHHS. JEKIH
9 s, IEM.
JKCIIEp
UMEHT
3 Kak cmomars myq? Oecena
0
3 3azepkaine. JIEKIN
1 S, IEM.
JKCIIEp
UMEHT
3 OkcnepuMmeHTanbHas padora Ne 12 3KCIIEp
2 «3epkana» UMEHT
3 3aiuTa NpoeKToB nccen
3 OBaHMS
3 3aKITIOUMTENBHOE 3aHITHE. 3a1HUTa nccien
4 MPOEKTOB. OBaHMS

Hmozo




[Iporpamma npenmnosnaraet pa3inndHble GOPMBI KOHTPOJIS IPOMEXYTOYHBIX M KOHEYHBIX Pe3yIbTaToB. B pe3ynprare n3ydyeHus JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB y4aluxcs OyAeT MpOXOauTh B TE€UEHHE YIeOHOro Kypca - B popme (GPOHTAILHOTO OMPOCa, CAMOCTOATEIBHBIX
HPaKTHYECKUX PadOT, JUCKYCCHI ¢ BBICTPOSHHBIMHU JIOTHYECKHMU [IENOYKaMU M J0Ka3aTeabcTBaMH. OLEHUBACTCS CaMOCTOSATELHOCTD
BBITTOJIHEHUS 3a/1a4, TaK XK€ paboTa yJaluxcst OL[CHUBACTCS ¢ yYETOM UX aKTHBHOCTH, Ka4eCTBa IMOATOTOBICHHBIX BBICTYIIJICHHA,
JIEMOHCTPAIIMOHHBIX OIIBITOB, YMEHHUH pemieHus 3a1a4. OneHnBaeTcs TaKkKe y9acThe B 00CYXK/IEHUH, Ka4eCTBO 33/1aBaeMbIX BOIIPOCOB, BIaJCHUE

MOHOJIOTUYECKOH U AUATOrMYeCKON PeUbio, YPOBEHb (DU3NYECKON KOMITETECHIIHH.

Hrorosas arrecTanus o BHEYPOUHOH NEATEILHOCTH ydaIuxcs 7-8 kinaccoB «@U3NMKA B IKCIIEPHUMEHTAX H 32/1a4ax» MPOBOIUTCS B (hopme
JUJIAaKTUYIECKOTO 3aJIaHUsI B LIEJISAX ONPEICIICHHS CTETICHU OCBOCHHUS yYalIUMKCS y4eOHOTO MaTepralia 1o NpakTUIeCKON QH3HKe, B paMKax
OCBOCHHS OCHOBHOHM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHUsI.

3amaHusl OpUESHTUPOBAHBI HA MPOBEPKY YCBOCHUS COJIEPKaHUS Pa3AeNiOB/TEM:

- 83aumodelicmsue mei (NIOMHOCMb eujecmad, Cuila mpeHus, Kosgguyuenm mpenus) (Mooys 7 Kiacc),

- 9JleMeHmbl CMAMUKY, Menioguvle A61eHUs, JNIeKMPOCMAMUKA, 3aKOHb NOCMOSHHO20 MOKA, 3aKOHbl onmuKu (Mooyns 8 kiacc);, @opma -
ouoakmuueckoe 3a0anue (mecmol, NPaAKmMuyecKue 3a0anus, peuienue meopueckux 3a0ay) COCTaBJICHbI B IBYX BapuaHTax. Bpems
BBITIOJTHEHUS pa0OThI — OJIUH YPOK.

Inan padorsl (7 kaacc)

Homep IIpoBepsieMbIe 3JIEeMEHThI IIpoBepsieMbIe YMeHUsI Bajua 3a
3aaHn coaepKaHus BBINOJIHEHHE
| 3aiaHuA
1 [IpaxTuueckas pabora. YmMenue codpaTh NPaKTHUECKYIO 1
YCTAHOBKY COTJIACHO 3aJaHUs
2 OmnpenenurensHas popmyna 3Hanue (opMya MIIOTHOCTH 1
BEJTMYHHBI BEIIECTBA, CHJIa TPEHUS
3 Usmepenne uzmueckoit YMeHue moyib30BaThCs 1
W3MEPUTEIbHBIMU
BEIIMYHHBI. npubopaMu, OMNpeNeNsiTh LEeHY

JeTICHUsT TIPHOOPOB, H3MEPSTH
(U3NYECKYIO BETHYKHY.

4 BrruucnurenbHbIE HABBIKU Beruucnsats Guzndeckyro BeIHUUHY, 1
3alMCBIBATH PE3YNbTAT B €AMHULIAX




n3mepenust CU1U

MakcuMaabHOE KOJTMYECTBO OAJIOB 32 BBIMOHEHHUE PaboThI cocTaisier 10 Gamios.

BricTaBienne oTMeToK: oTMeTKa «5» - 80-100% - 8-10 6anna, otMeTKa «4» - 66%-79% - 76ammoB,0TMeTKa «3%» - 30%-65% - 6 — 3 Oamna,
oTMmeTKa «2» - meHee 30% - _0 — 2 Gamna.

Hrorosas arrecranmus 7 kjacca
«Pusuka B IKCIICPUMECHTAX U 3aJavdax»

BapuantNel

Hcnonp3ys pelaaxHbie BEChI, MEPHBIN IIIIMH/P, CTAKaH C BOJOW, IIMIIMHIIP, COOCPUTE SIKCIIEPUMEHTATBHYIO YCTAHOBKY JUIS OTIPE/ICICHUS
IUIOTHOCTH MaTepHala, i3 KOTOPOro U3roToBJIeH IIMHApP. B GiiaHke OTBETOB:

* chenaiTe pUCYHOK SKCIIEpUMEHTAIbHON YCTAaHOBKH JJISl OIIPEETICHUS 00beMa Tea;
* 3anumute GOpMyITy Il pacueTa MIOTHOCTH;

*  YKaXHUTE Pe3yNbTaThl U3MEPEHUSI MaCcChl IWIMH]IPA U €r0 00bheMa;

*  3aNUIIMTE YUCICHHOE 3HAYCHHE INIOTHOCTH MaTepuaia [UINHIPA.

Bapuant Ne2

Hcnonw3yst Opycok ¢ KproukoM, TMHaMOMETp ¢ npeaenoM usmeperus 1H, nunamomerp ¢ npenenom usmepenus: SH, 2 rpysa maccoit 100r,
HAPAaBIISIONIAs, COOEPUTE IKCIEPUMEHTANBHYIO YCTAHOBKY JJISl ONpeAeNieHUs] KOO PUIIMEHTA TPEHUSI CKOTBKEHHSI MeXKAY OpYyCKOM U
MOBEPXHOCTHIO HAMpaBIsoIel. B 61aHke 0TBETOB:

* chenaiTe pUCYHOK 3KCIIEpUMEHTAIbHON YCTaHOBKH;
* 3anummte GopMyiy Ui pacyeTa Ko3(ppuineHTa TpeHus CKOIbKEHHS;

*  Vkaxure pe3yibTaThl H3MEPEHUS Beca OpyCKa C Tpy3aMU U CHIIBI TPEHUS CKOJIbKEHUS TIPU JIBHKEHUH OpYCKa C TPY30M IO MOBEPXHOCTH
HaIlpaBJISIOLLEH;

*  3anuIImnTe YUCICHHOE 3HAUCHHC KOE)(I)(I)I/II_II/IGHTEI TPCHUS CKOJIbXKCHUS.

OTBeThl M KPUTEPUM OLIEHUBAHMS BHINOJIHEeHNU 3a1aHuii (7 Kjacc)



Bapuant Nel
DV=Ve-Vi 2)p=mIV

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

Conep:xanue
KpuTepus

bann
bI

[TosTHOCTBIO IPaBUIILHOE BHITIOJTHEHUE 3aaHMS, BKITIOYAOIISE B CeOs:

. CXEMAaTUYHBII PUCYHOK IKCIICPUMEHTAIBHON YCTAaHOBKH;

. dopMyITy a7 pacu€Ta HCKOMOM BEJTHUYMHBI 110 JOCTYIHBIM JUIS U3MEPEHHs BETHUUHAM (8 OaHHOM CIyyYae
07151 onpeodeneHuss NIOMHOCU Meaa);

. MPABWJILHO 3aIIMCAHHBIC PE3YJIBTATHI IPSAMBIX U3MEPEHUH (6 OUHHOM ClyHae pe3yibmanmbl U3MEPEHUsi MACChl
mena u obvema mena);

. MOJYYCHHOE TPABUIILHOE YUCIICHHOE 3HAYCHNE NCKOMOM BEITMYMHEI

[IpuBeneHbI BCe 2JIEMEHTHI MPABUIIBHOTO OTBETa 1-4, HO TOMyIIeHa OIUOKa MPU BHIYUCICHUH 3HAYCHUSI

HCKOMOM BEIIMYHMHEI.

1

Jomnyiena onriOka mpu 0003HAYCHUU SIUHUI] H3MEPEHHUS HCKOMOU BEJTUUUHBI,

NI

Homymiena ommuOka B CXeMAaTUYHOM PHUCYHKE DKCIIEPUMEHTATHLHOW YCTAHOBKH, WM PUCYHOK OTCYTCTBYET, WU
OTCYTCTBYET (hOpMyJIa B 0OIEM BHJIE IS PACYETa HCKOMOM BETMUUHbI

CrenaH pUCyHOK 3KCIIEPUMEHTAIbHOM YCTaHOBKH, TIPABUIIBHO MPUBEACHBI 3HAUEHHS MIPSAMBIX U3MEPEHUI BETHYHH,
HO He 3anucana popMyJIa i PacU€Ta HCKOMOMN BEJIMUMHBL, U HE TOJTy4eH OTBET.

nim

ITpaBUIIHO MPHUBEIEHBI 3HAYEHHUS NPSAMBIX M3MEPEHUI BEIMYMH, 3anucana GpopMyJIa Juls pacu€Ta HCKOMO
BEJIMYMHBI, HO HE MOJIy4eH OTBET, M HE NPUBEIEH PHCYHOK SKCIEPUMEHTAIIBHOMN YCTaHOBKH.

nim

I[TpaBUILHO MPUBEIEHBI 3HAYEHHUS NPSAMBIX M3MEPEHHUH, IPUBEIEH NPABHIILHbIN OTBET, HO OTCYTCTBYIOT PHCYHOK
SKCHEPUMEHTALHOM YCTaHOBKM M (pOpMYyJIa JUlsl pacu€ra MCKOMOM BETHYMHbI

3anucaHbl TOJBKO MPaBUIbHBIC 3HAUCHHUS MPSMBIX

uzmepenuid. 1IN

IIpuBeneHo npaBUIbHOE 3HAYEHHUE TOIBKO OJHOTO U3 MPSIMBIX U3MEPEHUH, U MPEACTABICHA IPABUIBHO 3allMCaHHAas
(opmysia s pacy€Ta MCKOMOM BETMYHMHEL

nin

IIpuBemeHo mpaBWILHOE 3HAYCHIE TOIHKO OJHOTO U3 TPSIMBIX H3MEPEHUH, U CIEIaH PUCYHOK dKCTICPUMEHTATHHOM
YCTaHOBKHU




Bcee CJIy4dau BBIIIOJIHCHUSA, KOTOPBIC HEC COOTBECTCTBYIOT BLIIICYKA3dHHBIM KPUTCPUSAM BbICTABJIICHUA 1, 2, 3um 4 0
0asioB. Pa3pO3HeHHI)IC 3aIltucu. OTcyTCTBI/Ie TIOIIBITOK BBIIIOJIHCHHUA 3adaHUA

Maxcumanvholii bain 4

Bapuant Ne2
1)

=z
1c*

2) Fywp = F;p  (Ipu paBHOMEPHOM JIBHXKCHHH);

Fo=uN;N=P—>F,,=uP;u=
3) Fynp =0,44 H; P=2,8H

4) u =016

Conep:xxaHue KpuTepus Bbana
bl

IlonHOCTEIO MMPpaBUJIbHOC BBINIOJIHCHUE 3a1aHW, BKIIFOYAIOIICC B ce0s:

. CXEMATHYHBIH PUCYHOK DKCIIEPUMEHTAEHON YCTAHOBKH;

. (GopmyIty U1 pacu€Ta HCKOMOM BEJIMUYUHBI 110 JOCTYIHBIM JUIS M3MEPEHHS BEJIMIUHAM (6 OaHHOM Cyuae O OnpedeneHus

K03 puyuenma mpenus); 4
. MPABUIIBHO 3aITMCAHHBIC PE3YIBTATHI PAMBIX U3MEPEHHUH (8 OGHHOM CyUude pe3yabmamol U3MepeHUs 6eca meia ¢ 08YMsL 2py3amu U

CUJIbl MpERUA CKO./lbcheHu}l),'
° TIOJIYYE€HHOC IMPABUJIIbHOC YMCJICHHOC 3HAYCHUC HCKOMOM BEIIMIMHBI




[IpuBeneHbI Bce eMeHTHI TPaBUILHOTO 0TBeTa 1-4, HO AOITyIeHa OMMOKa PY BEIYUCICHNH 3HAYEHUST NICKOMOM BETUIHHBI.

N

Jomnyiena onribOka mpu 0003HAYCHUU SIUHUI] H3MEPEHUS HCKOMOU BEITUYUHBI,

1

Jomnyiena ommbKka B CXEMaTUYHOM PUCYHKE DKCICPUMEHTAILHOW YCTAaHOBKH, WIM PUCYHOK OTCYTCTBYET, HJIM OTCYTCTBYeT (opMmyia B
0611eM BUJE I PACUETa HCKOMOM BETHYMHbI

CrnenaH pUCYHOK 3KCIIEPUMEHTAIBHON YCTAaHOBKY, IIPAaBUIIBHO IIPHUBEACHBI 3HAUEHUSI IPAMBIX U3MEPEHUI BEJIMYMH, HO HE 3allcaHa
(GopMyna 111 paca€Ta HCKOMOM BEJMUUHBL, ¥ HE MOJTyYeH OTBET.

nim

[IpaBWILHO NPUBEIEHBI 3HAYCHHUS IPAMbBIX H3MEPEHHI BEIMYKH, 3anmucana GpopMyJia JUis pacd€Ta MCKOMOM BETMYHMHBI, HO HE TOyYeH
OTBET, U HE NPUBEIEH PUCYHOK KCIIEPUMEHTAIIBHON YCTAHOBKH.

N

[IpaBWILHO NPUBE/IEHBI 3HAUCHHUS IPAMBIX M3MEPEHHIA, IPUBEIEH MIPABHIILHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK SKCIIEPHMEHTAILHOMI
YCTAHOBKH M (pOPMyJIa [Tl PacY€Ta HCKOMOH BETHYHHBI

3anucaHbl TOJIBKO MPaBUJIbHBIE 3HAUYCHUS MPSIMBIX U3MEPEHUM.

NJIn

[IpuBeneHo nMpaBUIIBHOE 3HAYEHHE TOJIHKO OJHOTO U3 MPSMBIX U3MEPEHUH, U MPEJICTaBIeHA IPABUIIHHO 3alTUcanHas (hopMyria s pacqéTa
WCKOMOM BEITWYUHBI.

nJIm

IIpuBeeHo NpaBUIIbHOE 3HAUEHUE TOJIBKO OJTHOTO U3 IIPSIMBIX U3MEPEHUH, U ClIeJIaH PUCYHOK SKCIIEPUMEHTAIbHOW YCTaHOBKHU

Bce ciyyan BbINoTHEHNS, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPHUSM BhICTaBIeHUS 1, 2, 3 nnu 4 6aos.
Pa3poznennsle 3anucu. OTCYTCTBHE MONBITOK BBIIIOJHEHHS 3aJaHHS

Maxcumanvruiii 6ain




IInan padoTts (8 kiacc)

Homep IIposepsiemble IIpoBepsiemble Bajn 3a

3a/iaHus yMeHHusI BBINOJTHEH
3J1€eMEeHTBI ue 3aJaHus
cojiep:KaHus

1.1 SBnenus OOBsICHEHHUE SIBICHUH TETJIOMPOBOTHOCTH 1
TETIONPOBOTHOCTH

1.2 ArperarHble UreHune rpaduKOB HarpeBaHUs Tell. 1
COCTOSIHUSI BEIIECTBA

1.3 3aKOHBI IOCTOSTHHOTO IIpakTuueckue ymeHus 1no padore c ayieKTponpudopamMu. Y MeHHe 4
TOKa HaXOKACHUS BEJTMYUHBI SKCIIEPUMEHTAILHBIM METOJIOM
UTOT O 6

2.1 SABnenus OOBbsicHEHUE SIBICHUH TEIUIONPOBOIHOCTH 1
TEIUIONPOBOIHOCTH

2.2 ArperarHbie YreHne rpaKOB OXJIQXKICHUS TE. 1

COCTOsIHHUSA BCUICCTBA




Ba

2.3

3aKOHEI ITOCTOSIH HOT'O
TOKa

[IpakTHueckne yMeHUs 1Mo paboTe C AIMEKTponpudopaMu. Y MeHue
HaXOKICHUS BETMYUHBI SKCIIEPUMEHTATLHBIM METOJIOM

uTor o

MaxkcuManbHOE KOJIMYECTBO OAJIJIOB 32 BBIMIOJIHEHUE pabOThI cOCTaBisgeT 6 Oaios.

BricTaBnenne otmeTok: otMeTka «5» - 80-100% - _5-6 Gamna, otmeTka «4» - 66%-79% - 4 Gamna, ormeTka «3» - 30%-65% -
Oata, otMeTka «2» - MeHee 30% - 1 Oa.

2 -



IIpomexyTounas arrecTanmsa 8 kiacca
«®Pu3nka B IKCIIEPUMEHTAX U 32a4aX»
Bapmuanr 1

1.Ha cHer noyioxuiam Tpu Kycka CyKHa pa3jIMuHOM OKpacKu: Oelblil, YepHbIi 1 3eneHblid. Koraa conHile npurpesno, To CrycTst HEKOTOPOE BpeMst
0]l HUMU TpoTasii cHer (puc. 98). KakuM HOMepoM Ha 3TOM pUCYHKE 0003Ha4eHO 0elloe, YepHOE U 3€JI€HOE CYKHO?
1. Bemoe — 1, uepnoe — 2, 3eneHoe — 3.
2. benoe — 2, yepHoe — 3, 3enenoe — 1.
3. bemnoe — 3, uepnoe — 1, 3eneHoe — 2.

2. IIpu kakoii TeMIiepatype HavaJcs MpoIecC MIaBIeHUs?
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

{c) a (¢C) b
1200 e A
5 {
5 100 wh "
n 5
N
8001 % \
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af

g 3 i3 3 12mun) 0 ) 10Mun)
(°¢) 8 (e z
600

I A
5 ~ 400
a 8
i 5
300 3
o 200 -
-
A 'z
0 & 12 18 24mun) O 10 20Muy)
Puc. 101

1. Cobepure nens no cxeme. OnpeaenuTe CONPOTUBICHHUE AMEKTPUUECKUX JIAMIT UCTIONb3Yys aMIIEPMETP, BOJILTMETP.



|
e =
Puc. 176
IIpome:xyTounasi arrecTanus 8 kjiacca
«®@u3nka B IKCIEPUMEHTAX U 3aa4ax»
Bapuant2
Puc. 93 1.K nomeuke mpuOUTHI Ba OJMHAKOBBIX JIUCTA OeIo xecTu. BHYTpeHHsIs MOBEPXHOCTh OJHOTO U3 HUX MOKPHITA

KOMOTHI0, a Apyras ocTtaBieHa onectsmei. K HapyXHON TOBEpXHOCTH JIMCTOB MPUKIECEHBI BOCKOM CITUYKU. MEXy TMCTaMU TOMEIIAI0T
pacKaJIeHHbI MeTauIMuecKuil mapuk (puc. 93). OMHOBPEMEHHO JIM OTHAAYT CIIMYKH OT JIUCTOB JKeCTU?

1. OpHOBpPEMEHHO.
OT 3aKOMYEHHON MOBEPXHOCTU CIIUYKU OTHAAYT pPaHbIIIE.
3. Or OyecTsAMICH MOBEPXHOCTH CITUYKH OTIAIYT PaHBIIIE.

N

2.IIpu kako# TemIepaType HadaJjcs MpOoLecC OTBEPAEBAHUS?



c) a {=C) F)

1200
5 1= 43
y 15 1o TS .
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

[J CoGepure 1iens no cxeme. Onpenennure padoTy, BBIMOJTHEHHYIO JJIEKTPUISCKUMU JIaMIIaMU B T€UEHUE 5 MUH, HCTIONb3Yys aMIIepMETp,
BOJIBTMETP, CEKYHA0MED

1
!
Puc. 176
1)1 2)5 OTBeThl 1 KPUTEPHUHU OLICHUBAHUS BbINOJIHEHHUs 3a1aHuii (8 Kiacc) 1 BapuaHT
3) 1. Cobparts uemnsb mo 2.TToAKITIOYUTE aMIIEpPMETP U BOJIETMETP, YIUTHIBAsI IPABUJIA MTOIKITIOYCHHUS IPUOOPOB.
CXeMe. 3.IIpoBecTH npsiMble U3MEPEHUS (CHITBI TOKA U HATIPSKEHHUS )

4.T1o BeIYMCIUTENBHON (opmyTie OTPEENIUTh UCKOMYIO BETUUHUHY.



- s ET MW

1)2 2)2
3) 1. CoOparts 11emb 1o
cXeMme.
2.TToaKII0YHTh
amIepmeTp u
BOJIbTMETD,
YUUTBIBas TIPaBUIIA
MTOIKJIFOYEHUS
puOOpOB.
3.IIpoBecTu npsimbie
n3MepeHus (CUIb
TOKa U
HaIPSDKEHNUs).
4.11o
BBIUUCIIUTENILHOM
bopmyne
OIIPENETUTh
HCKOMYIO
BEJIMYHHY.



HToroBas arrecTaliys Mo BHEYpOUHO IeATENbHOCTH ydamuxcs 9 kiaaccoB «@u3uKa B IKCIePUMEHTAaX M 3a1a4ax» MpoBOIUTCS B hopMme
3allUTHl TPOEKTOB.

dopma KOHTPOJIS — 3allluTa NpoekTa. Benymumu Metonamu o0ydeHus SBISIOTCSA: 00BICHUTENbHO-MIUTIOCTPATUBHBIHN, YACTUYHO-TIOMCKOBBIH,
UCCJICIOBATEIILCKUN: aHAIM3 HHPOPMAIIIH, TOCTAHOBKA SKCIIEPUMEHTA, IPOBEACHHUE NCCIICIOBAaHUI. DTH METO/IbI B HAUOOIIBIICH CTENIEHU
o0ecreunBaroT pa3BUTHE [TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX crIOcOOHOCTEN. Ponb yunTens B 00ydeHUn MEHSETCS:
OH BBICTYIIAET KaK OPraHU3aTop, KOHCY/ITAHT, SKCIIEPT CAMOT0 MPOIIECCca AEATEILHOCTH yUaIUXCs U €€ pe3yIbTaToB.

TpeGoBanus K 3alIUTe NPOEKTA:

. Marepuan 10CTyNeH U Hay4YeH, UJIeU PacKpbIThl. KauecTBEHHOE U3JI0KEHUE COJIEPKaHMS: YETKasA, TPaMOTHAs peyb, EpecKa3 TeKCTa

(IIOHYCKaeTCﬂ 3a4YUTBIBAHUC HI/ITaT); HauOoJiee BaXKHEIC IIOHATHS, 3aKOHBI U (bOI)My.HBI JAUKTYIOTCA U1 3allUCH.

. Harnsnoe npencraBieHye Marepuaia (€ UCIIOJIb30BaHUEM CXEM, UepTeXel, pUCYHKOB, CIIOIb30BAHUE MPE3EHTALINH)
. Hcnonb30BaHue NpakTUUECKUX MUHHU-UCCIIE0BAaHHM (II0Ka3 OMbITA)

. KadecTBeHHbBIE OTBETHI Ha BONPOCHI CITyIIATeNIeH 110 TeMe

. YeTko chopMyarpOBaHbI BHIBOIBI

IIpudausurenbHbIe TeMbI TBOPYECKUX IIPOEKTOB, MPe3eHTALMIA:
1. Kak u3mepuTh HEU3MEpUMOoe.
2. TouHOCTH U3MEPEHUH.
4. Ucropus KaneHaaps.
5. OT necoYHbIX 4acoB 10 AaTOMHBIX.
8. ConHeyHas cucrema
9. CkopocTh IBHKEHHUS TPAHCIIOPTa B TOPOJIE
10. Dueprus BeTpa

11. Kak ynep»atb paBHOBECHE



12. TloueMy mamaroT TENA
HNHpopmanuoHHO — MeTOANYECKOE 00ecrieYyeHue

1. BaeypouHas IeATeIbHOCTh IKOJIBHUKOB. MeTonuecKuii KOHCTPpYKTOp: ocodue ais yuutens/ JI.B. I'puropses, I1.B. Cremanos. —
M.: [Ipocemenune, 2011. — 223 c. -. (CtanmapTbl BTOPOTO MOKOJICHHUS ).
2. Bneypounas nesrenbHOCTb. [IpuMepHBIii IJ1aH BHEYPOUYHOU IE€ATEILHOCTH B OCHOBHOM IIKoJIe: Tocodue s yuutens/. B.I1.
Crenanos, /[.B. I'puropseB — M.: [Ipocsemienue, 2014. — 200 c. -. (CtangapTbl BTOPOTO MOKOJICHHUS).
Paboune nporpammel. dusuka. 7-9 knaccel: yaeOHO-MeToanueckoe nmocoodue/coct. E.H. Tuxonora.- M.:/Ipoda, 2013.-398 c.
3anumarenbHas pusuka. [lepensman .M. — M. : Hayka, 1972.
Xouy ObiTh Kynubunsim. Onpmanckuit 1. — M. : PUL] MK/, 2002.
®dusuka 1 yBineueHHbIX. Kubansuenko A.S., Kubansuenko M.A.— Pocto v//l. : «@enukcy, 2005.
Kak ctatp yuenbim. 3ansaTus o gusuke ajs crapuekinaccHukoB. A.B. Xyrtopcekuit, JI.H. Xyropckuii, U1.C. Macnos. — M. : ['no6yc,
2008.
8. ®ponTambHBIC TA0OpAaTOPHEIE 3aHATHS 10 (u3uKe B 7-11 kimaccax o0meoOpa3oBaTebHBIX YUpexkaeHuid: KHura st yautens./mos pe.
B.A. Bypoga, I'.I'. Hukucdoposa. — M. : [Ipocemenue, 1996. 12

9. ®enepanbHbIil rOCYAapCTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT [ DNEKTPOHHBIN pecypc]. — Pexum nocryna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunuctepcTBa 00pa3oBanust U Hayku Poccuiickoit denepannu//
ouIManbHbINA caliT. — Pexxum nocryna: http://MunoOpHayku.pd/

10. Metoauueckas ciayx06a. M3narensctBo «BUHOM. JlabopaTopust 3HaHU» [DneKTpoHHBIN pecypc]. — Pexum goctyna:
http://metodist.Ibz.ru/

11. Urposas mporpamma Ha aucke «Jlpakoma 1 3aHuMartenbHas pusnka» [DneKTpoHHbIH pecypc]. — Pexxum nocryna: http:// www.media
2000.ru// 12. Pa3BuBaromye 3J1eKTPOHHBIE UTPHI «Y MHUKH — U3y4aeM IIJIaHETy» [ DJIeKTpoHHBIN pecypc]. — Pexxum noctyna: http://
WWW.russobit-m.ru//

13. ABtopckas mactepckas (http://metodist.lbz.ru).
14. Anroput™msl pemienus 3a1a4 no ¢usuke: festivai.lseptember.ru/articles/310656 17. @opmupoBaHue yMEHHUH ydamuxcs pemarb pusnyeckue
3amaun: revolution. allbest. ru/physics/00008858 0. html
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