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«®u3nKa B 3a71a49ax U SKCIICPUMEHTAX»

¢ UCIOJIB30BanueM 00opyaoBanus neHTpa « Touka Poctay

Ha 2024-2025 yueGHbIH rox

n.Hogsie 30pu



AHHOTanMs K padoueii nporpamme
BHEYPOYHOI1 1eATeIbHOCTH N0 pusuke «PU3UKA B 321a4aX U IKCIIEPUMEHTAX»
7- 9 kaace

HopmarusHas 0a3a e 3axon PO «O0 obpazoBanuu B Poccuiickoit @eneparum» Ne 273-D3 ot 29.12.2012;
NpOrpaMMbl:
o OenepalbHbIil rOCYIaPCTBEHHBIN 00pa30BaTEIbHbBIN CTaHAaPT OCHOBHOTO 001ero oopa3oanus ([Ipukas

MunncrepcTBa o0pazoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexkadps 2010 r. Ne 1897, B pegakiuu npukasa




MunncrtepcTBa oopasoBanus U Hayku P® ot 29.12.2014 r. Ne 1644, ot 31 nexabpst 2015 r Ne 1577);

e [IpumepHas ocHOBHasi 0Opa3oBaTeIbHasi IporpaMmMa OCHOBHOTO O0IIero 00pa3oBaHus, 0100peHHas pelIeHuEM

benepabHOTO Y4eOHO-METOAMYECKOT0 O0BEAMHEHUS 110 001IeMy 0O0pa3oBaHuto (TPoTokoi oT § ampens 2015 r. Ne
1/15);

e @enepanbHblil IepeyeHb y4eOHUKOB, PEKOMEH/I0BaHHbIX (JIOMYILEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoii @enepaniuy K UCIOIB30BaHUIO B 00pa30BaTeIbHOM IIpoliecce B 00111e00pa30BaTeIbHbIX OPraHU3alUsaX
NPY peaTn3alry UMEIOLINX TOCYAaPCTBEHHYIO aKKPEIUTALMI0 00pa3oBaTeIbHBIX IPOrPpaMM Ha4aJIbHOTO OOIIETo,
OCHOBHOT'0O 0011[ero, cpeJHero oo1iero 00pa3oBaHus, yrBep kIeHHbII nprukazoM MuHHUCTEpcTBa 00pa3oBaHus U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ n3MEeHEHUAMHU U JONIOJIHEHUSMHU.

e OenepaibHBI IepeYeHb Y4eOHUKOB, PEKOMEH/IOBAaHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoii @enepauy K UCIOIB30BaHUIO B 00pa30BaTeIbHOM Ipoliecce B 00111e00pa3oBaTeIbHbIX OpraHUu3alUsaX
IPY peaTn3airy UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTALNI0 00pa30BaTeIbHBIX TPOrpaMM HAYaIbHOTO OOIIETO,
OCHOBHOT'0O 001I1[ero, cpeJHero oo1iero o0pa3oBaHus, yTBep KJIeHHbIN npukazoM MuHUCTEepCcTBAa 00pa3oBaHUs U
Hayku PO ot 31 mapra 2014 roma Ne 253 ¢ i3MEHEHUSIMH U IOTIOTHEHUSIMH.

e [lepedyeHpb opranuzaiuii, OCyIeCTBISIOUIMX BBITYCK YU€OHBIX OCOOUH, KOTOPBIE TOIMYCKAIOTCS K
MCIIOJIb30BAaHUIO MIPU pealin3allii UMEIOLNX rOCYAapCTBEHHYIO aKKpPEIUTALMI0 00pa30BaTeNIbHBIX IPOrpaMM
HayaJbHOT0 00IIer0, OCHOBHOTO 00IIET0, CPeAHEro 00I1ero oopa3zoBaHus, yTBEpKI€HHbIN NpukazoM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e (OcHoBHas oOpa3oBaTenbHas Mporpamma ocHOBHOTo o01iero oopazoBanus MbOY «HoBozopunckas COIIy;

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

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

e [Iporpamma ocHoBHOro 001IeTO 00pazoBanus. Gusuka. 7 - 9 knaccel (aBTopsl:A.B. [epoimkun, H.B. ®unonosuy,
E.M. I'yrauk). ®usuka. 7-9 knaccel: padoune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e u3a., nepepad.-M.: lpoda,
2015. — 400c.,

OO0111e€ KOIMYECTBO YaCOB:

102

YpoBeHb peasn3aluu:

0a30BBIit




MecTo ANCIUIIJINHBI B y‘leﬁHOM nJiaHe

IIpeamer
Mpeamersas pea KoauyecTBO 4acoB B HeJeII0
obaacts Kaace 5 kaace 6 kaacc 7 knace 8 kiacc 9 knacc
Obs3arenbHas 9acThb (penepaabHblii KOMIIOHEHT)

0 0 1 1 1
EcrecTBeHHOHAY - -
JHBIE TDEIMETEY Odusuka Yactb, hopMupyeMasi ydacCTHUKaMHU 00pa30BaTEIbHBIX OTHOLICHUH (PETHOHAIBHBIH KOMIIOHCHT U

P KOMITOHEHT 00pa30BaTeIILHOTO YUPEKICHNUS)

0 0 0 0 0
Hroro: 0 0 0 0 0
AJIMUHUCTPAaTHUBHBIX KOHTPOJIBHBIX Pa0OT: 0 0 0 0 0
KonTponbsHbIX padorT: 0 0 0 0 0
JlaboparopHbIX paboT: 0 0 0 0 0
[TpakTrdeckux padoT: 0 0 27 11 12

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

[TporpamMMa no3BoJisieT 100UBaThCS CASAYIONINX PE3YyIbTATOB OCBOEHUS Kypca BHEYPOUHOU NESTEIIbHOCTH

Ha3zBanmue OcHoBHasi rpynmna y4yammxcst Hern ¢ OB3
npeamera (BKJII0Yasi HHTETPHPOBAHHBIX)
Kypca
Breypoun IIpeamerHbIe MeranpeamMerHble JInunocTHbIe IIpeameTHbIE MeranpeamerHble JInyHOCTHBIE
ast
ACATCIBHO | - yMETh II0JIb30BaThCs P. —ymeth paboTars o | -pa3BUBaThH - UIMETh P. —ymeTs pabotats | -pa3BUBaTh
CTb MCTOJaMH HAYUYHOTO IpCaAJIOKCHHBIM II0O3HAaBaTCJIIbHBIC OpeaACTaBJICHUC O o NpCAJIOKCHHBIM IIO3HaBaTCIIbHBIC




«Puszuka
B 3aJa4ax
71
IKCIEePUM
eHTax»

HUCCIEeNOBaHUs ABJICHUN
PUPOJIBI;

- IPOBOJIUTH
HaOJIIOIeHN,
IUTAHUPOBATh U
BBITNOJIHATH
AKCIIEPUMEHTBHI;
-00pabaTeIBaTh
pe3yJbTaThl U3BMEPEHUN;
- IPE/ICTaBIIATh
pe3yJIbTaThl U3MEPEHUM C
IIOMOILIBIO TAa0JIHII,
rpaduKoB u hopmy;

- 00HapyKUBaTh
3aBUCUMOCTHU MEXIY
bu3MIeCKUMU
BCJIMYUHAMU;
-00BSICHSITh IONTy4YeHHBIE
pe3yNbTaThl U AeNaTh
BBIBO/IBI;

-OLICHUBATh TPAHUIIBI
MOTPELTHOCTEN
pe3yJIbTaTOB U3MEPEHU;
- yMEeTb IPUMEHSTHh
TEOPETUYECKHE 3HAHUS
o (pu3MKe Ha MPAKTHKE;
-pemiath (u3nuecKue
3a/1a4¥ Ha IPUMEHEHUE
MTOJIy4EHHBIX 3HAHMI;

- BBIBOJIUTH U3
AKCTIEPUMEHTATBHBIX
(haKkTOB U TEOPETUUECKUX
Mojenen pundeckue
3aKOHBI;

- yYMETb JAOKJIAbIBATH O
pe3ynbTaTax CBOETO

WHCTPYKLHUSAM; YMEHUE
U3JlaraTb MbICIU B
YETKOM JIOTUYECKOMN
MOCIIEI0BATEIBHOCTH;
aHAJIN3UPOBATH
COOCTBEHHYIO padoTYy:
COOTHOCHTb IIJIaH U
COBEpIICHHbIE
OTepalnu, BT
JTarnbl ¥ OLIEHUBATh
Mepy OCBOCHUS
Ka)KJI0T0, HAXOHTh
OImuOKH,
yCTaHaBIIMBATh UX
MIPUYUHBI.

1. — opuenTuUpoBaTHCS
B CBOEH CHCTEME
3HAHUN: OTINYATh
HOBOE OT YK€
W3BECTHOTO;
nepepadaTbIBaTh
MOJIYYEHHYIO
uH(popMaIuLo, e1aTh
BBIBOJIBI B pE3YNbTaTe
COBMECTHOM paboThI
BCET0 KJIacca; yMETh
aHAJIM3UPOBATH
SIBIICHUS

K. —ymets paboTtats B
nape M KOJUIEKTUBE;
3¢ dhexTUBHO
pacrnpenensirTb
00s13aHHOCTH

WHTEPECHI,
HMHTCIICKTYaIbHBIC U
TBOPUYECKHE
CIIOCOOHOCTH

y4alluxcs;

- MOTUBUPOBATH CBOU
JEUCTBHUS; BBIPAXKaTh
TOTOBHOCTH B JI000M
CUTYalLluU MOCTYIUTh
B COOTBETCTBUH C
IpaBWJIaMu
IIOBE/ICHNUS;

- BOCIIPDUHMMATh PEYb
YUUTEIS
(OZTHOKJIACCHUKOB),
HENOCPEACTBEHHO HE
oOpallleHHYI0 K
y4dauiemycs;

-OLICHUBATh
COOCTBEHHYIO
yueOHyI0
TEATebHOCTD: CBOU
JOCTHIKEHUS,
CaMOCTOSITETIBHOCTD,
WHHIIUATUBY,
OTBE€TCTBEHHOCTD,
NPUYMHBI HeY a4

pUpojIe
BAKHEUIINX
(buznuecKkux
SBJICHUU
OKPY’KaroIIero
MUpPA U TOHUMATh
CMBICIT
(buzmyecKux
3aKOHOB;
-JIEMOHCTPHUPYIOT
YMCHHE
paborath ¢
pa3HBIMHU
UCTOYHUKAMU
UHpOpMaLny;
-yMeTh
PUMCHSITH
TEOpPETUYECKUE
3HAHUS 110
¢uznke Ha
MIPaKTUKE;

- YMETh
WCTIOJIH30BATh
MOJy4YeHHbBIE
3HAHUS B
IIOBCEIHEBHOU
KU3HU (3KOJIOTHS,
OBIT, OXpaHa
OKpYy>Karoleu
cpenibl)

- IPOBO/IUTH
HaOJI0IeHUs
dbuzmgecKkux
SIBJICHMI;
-U3MEPSIThH
¢busnyeckue

HUHCTPYKLHUSM;
YMEHHE U3JIarathb
CBOM MBICIIU B
JIOTUYECKOM
MOCIIEI0BATEIEHOCT
u;

II. — ymenue
OTJINYaTh HOBOE OT
YK€ U3BECTHOTO;
nepepadbaTbIBaTh
MOJTYYECHHYIO
nHpopmaruto,
JIeNIaTh BBIBOJIBI B
pe3ynbrare
COBMECTHOM
paboTHI BCEro
KJlacca; yMeTh
HaAOII0AaTh U
OITHCHIBATH
SIBIICHUS

K. — ymern
paboTaTh B ape u
KOJUICKTHBE;

MUHTEPECHI;

- MOTUBHUPOBATH
CBOH JICHCTBHS,

- BOCIIpUHUMATDb
pedb yuuTens
(OIHOKJIACCHUKOB),
HETI0CPEICTBEHHO
HE 00paIeHHyo K
ydarmemycsi;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0

JeSITeTbHOCTD




WCCIICIOBAHHS, BETMYNHBI
- y4acTBOBaTh B
JIMCKYCCHH, KPaTKO U
TOYHO OTBEYATH HA
BOTIPOCHI,

-ACIIOJIb30BaTh
CIPAaBOYHYIO JIUTEPATYPY
U IPyTU€ UCTOYHUKHU
uHpopmanuu.

B npouecce BHEYPOUHOIi 1eATEIHLHOCTH B HIK0JI€ PElIAIOTCs CJIeyIlHe KOPPEeKIMOHHO-PAa3BUBAIOIINE 32/1a4H:
1. Pazsumue u xoppexyus enumanus
2.Dopmuposanue YHUBEPCANbHBIX YUEOHbIX YMEHUL

3.Pazsumue peuu




COI[ep)KaHI/Ie BHeypO‘IHOﬁ HCATECJIBHOCTH 11O qmsmce «Pu3ukKa B 3aja4ax u IKCIIEPUMEHTAX)

CTPOCHUH BEIIECTBA

7 kjace
Ne Ha3Banue pa3aesa (TeMbl) Conep:xanue y4eOHOI0 MpeaMeTa, Kypca
1. | lepBoHAaYa/IbLHBIE CBEIEHUS O Llena nenenust usmepurenbHoro npubdopa. OnpeneneHue HeHbl AeICHUS U3MEPUTEIHHOTO HUIHHIIPA.

OmnpeneneHyue reoMeTpUYECKUX pa3MepoB Tena. M3roroBnenrne n3MepuTenpHoro nuinHapa. smepenue
TeMIiepatypsl Tena. 3mepenue pazmepoB Majbix Ted. M3MepeHue ToIMHbL JIUcTa OyMar.




2. | BzaumopeiicTBHE TeJ H3mepenue ckopoctu ABMKEHUS Tena. Mi3mepeHune Macchl Tena HerpaBwiibHON GhopMbl. 3mMepenue
IUIOTHOCTH TBepJoro Tena. Mizmepenne oobema mycToTsl. MccnenoBanyue 3aBUCMOCTH CHIIBI TAKECTH
oT Macchl Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. CiiojkeHue cuil, HalpaBIeHHbIX 110 OJJHOM
npsaMoil. 3amepenue xecTkocTu npyKuHsbl. M3mMepeHne ko3 puuueHTa Cuiibl TPEHUS! CKOJIbKEHMSL.
Penienne HecTaHIapTHBIX 3a1a4

3. | JaBjenue. /laBjieHue ;KHAKOCTEH 1 WccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT TUIOLIAAN MOBEpXHOCTH. OnpeienieHue 1aBIeHUs

(9308 TBEpJOro Tesa. BerunciaeHne cuiibl, ¢ KOTOpoi atMocdepa JaBUT Ha MOBEPXHOCTh cToja. OnpezencHue
Macchl TeJa, IuiaBaroiero B Bojie. Onpeaenenue mioTHOCTU TBepaoro tena. Onpenenenrue oobema
Kycka Jipjia. MI3yuenue ycnoBus miaBanus Tel. Penienre HecTaHJapTHBIX 33714
4. | PaGoTa U MOIIHOCTb. Beruucnenue paboThl 1 MOIIHOCTH, Pa3BUBAEMON yUEHUKOM Ipu noaseme ¢ 1 Ha 3 aTax.
Onpexnenenne BeIMTpHIIA B criie. HaxoxkieHue 1eHTpa TSHKeCTH MI0cKoi ¢purypsl. Beraucnenune KI1/]
Jueprus HAKJIOHHOM IJIOCKOCTU. VI3MepeHne KuHETH4eCKO! 3Heprun. M3Mepenre noTeHnnanbHON SHEPTUH.
Pemenue HecTanapTHBIX 3a/1a4.
RJacCcC
Ne Ha3Banmne pasnena (Tembl) Coaepsxkanue y4eOHOr0 nmpeaMera, Kypca
1. | ®usnueckuii MeToa M3yYeHUS Onpenenenue 1eHbI JeneHus IpuOopoB, CHATHE MoKa3zaHuil. OnpeeneHne norpenHocTei
NPHUPOJBI: TEOPETHYECKUH 1 U3MEpEeHui.
IKCHEPUMEHTAIbHbIH
2. | TensnoBbIe sIBJIEHHSI U METOABI UX Onpenenenue yIMHEHMs Tela B IIPOLIECCE U3MEHEHUS TeMIIepaTypsl. Perienne 3a1a4y Ha
O — orpezesieHue KOJMYeCTBA TeIIOThL. [I[puMeHeHne TernaoBoro pacumpenus s perucTpaiiu
Temneparypsl. MccaenoBanue nporeccoB IUIaBJIEHNs U OTBepAeBaHusl. V3yueHue ycrpoiicTBa
Ter1oBbIX aBurareneil. [IpuOopsl 115 n3MepeHus BIaXKHOCTH BO3yXa.

3. | DaexkTpuyecKue SIBJICHHSI U METOIbI Omnpenenenne yieiabHOro CONPOTUBIIEHNS TPOBOAHMKA. 3aKoH OMa I ydacTka 1enu. Pemenue

3anad. MccnenoBanue U UCIIOIb30BaHUE CBOMCTB AJIEKTPUUECKUX KOHAEHCAaTOpoB. Pacuer
HX HecaeoBaHmH notpebiseMoii anexkrposnepruu. Pacuer KI1J] anexTpudeckux ycrpoiicTB. Perienune 3a1a4 Ha 3aKOH
Jxoyns -Jlenna.

4. | DneKTpOMArHUTHBIE ABJIEHUS [Tony4yenue u puKCUpOBaHHOE N300paKEHUE MAaTHUTHBIX NoJiel. M3yueHne cBOiCTB
aneKkTpomarnuta. 3ydeHue Moieu 31eKTpoABUraTesns. Perenre kadeCTBEHHbBIX 3a]1a4.

5. | OnTuka N3yuenue 3akoHOB oTpakeHus. HaOmronenue oTpaskeHus U npenomiieHus ceta. M3o0paxenus B

nuH3ax. OnpeneneHue raBHOro GOKyCHOTO pacCTOSIHUS U ONTHYECKOM cuiibl TUH3bL. Habmonenue
uHTepdepeHIn cBeTa. Pemenne 3aqay Ha mpenomiieHue cBeta. HabmroeHue moimHoro oTpaskeHust
CBETa.




RJacCC

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

1. | Marserusm Kommac. [Ipuanun pa6otsl Maraut. MarauTel OJIOCOBBIE, 1yroBble. MaruuTHas pyaa. MarautHoe
nosie 3emuid. I3rotoBieHue Maruurta. Perenre kaueCTBEHHbIX 3aa4.

2. | DuekTpocTaTuKa DneKkTpruYecTBO Ha pacueckax. OCTOPOKHO CTATUYECKOE SJIEKTPUUECTBO. DIEKTPUUYECTBO B
UIpyLIKax. DJIEKTPUYECTBO B ObITY. YcTpoiicTBO OaTapeliku. Perenre HecTaHIapTHBIX 3a1a4.

3. | Cser Hcrounuku cBera YcTpoicTBo riasza. ConHeunsle 3ailunku. Tens. 3aTmMeHue. L{BeTa KOMIaKT 1ucka.
Mpeuibnbii criekTp. Pagyra B npupoae. Jlynusie u Conneunsie 3armenus. Kak ciomars nmyu? Kak
3a)ke4b OroHb? PerieHne HecTaHIapTHBIX 3a/1ad.

MeTOIILI oﬁyqenml Hu (l)OprI opraHm3alii A€ATCJIbHOCTHA oﬁyqamumxcn
Peanmuzanus IIporpamMmaI BHeyquHOﬁ JIesTenbHOCTH «PHU3HKa B 3aJa4yax u SKCIICPUMCHTAX» NPCAIoIaracT UHANBUAYAJIbHYIO U I'PYIIIIOBYIO

paboTy oOydaromuxcs, IIIaHUPOBAaHUE U MPOBEICHNE UCCIIE0BATEIBCKOTO 3KCIIEPUMEHTA, CAMOCTOSTENbHBIN COOp JaHHBIX JUISl pEIICHUS
IIPAKTUYECKUX 3aJay, aHAJIU3 U OLIEHKY MOJyYE€HHBIX Pe3yJIbTaTOB, U3TOTOBJIEHHE TOcoOmil u Mozeneil. [IporpaMmma nmpenycmMaTpuBaeT He TOJIBKO
oOyyarolye 1 pa3BUBAlOIINE 1€, €€ pealn3alusl CliocoOCTBYET BOCIIUTAHUIO TBOPUYECKOM JIMYHOCTH C aKTUBHOM XKHU3HEHHOM nmo3unueit. Beicokux
pE3yJIbTaTOB MOT'YT IOCTHYb B JAHHOM CJIy4ae HE TOJIbKO YYEHUKHU C XOPOIIEH MIKOJbHON YCIIEBAEMOCTBIO, HO U BCE 1I€JICyCTPEMIICHHBIE aKTUBHBIE

pebsiTa, yKe caenaBIre CBO mpodeccuoHaIbHbIN BBIOOD.

OO0yuenue ocylecTBiseTcs npu nojaep:xke Llenrpa oOpa3oBaHus ecTeCTBEHHO-HAYYHOM HAMPaBIeHHOCTH «Touka pocTay, KOTOPBIi

CO3/aH JUIsl pa3BUTHSI Y OOyUaIOLUXCsl €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKON, THPOPMAIIMOHHOM IrpaMOTHOCTH, (POPMUPOBAHUSI KPUTUYECKOTO U
KPEaTUBHOT'O MBIIIUIEHUS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, a TaKXKe JUISl TPaKTHYECKONH 0TpabOTKH yueOHOTO
MaTepuaia rno yueoHomy npeamery «Ousukar.

TemaTn4yeckoe IIAHKPOBAHME



7 kjaacce

Haumen Conep:xkanue Koanuect ®opma Hcnoan3oBanue JlaTa
OBaHME BO 3aHATHS odopynoBanus «Touka
pasnena JacoB pocTtay
1 BBoanoe 3anatre. MHCTpyKTaX MO TEXHUKE OC30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Llentpa "Touka Pocra" udpoBoi TabopaTopueit
"Touka pocra"
(zemoHcTpanus
TEXHOJIOTUH U3MEPEHU)
. [llepBoHaya/ibHbIE CBEJIEHUS O CTPOEHUM BellleCTBA A
2 OxcnepuMeHTanbHas padota Ne 1 «OnpeenieHne 1eHbl 1eTeHUs 1 sKcnepuMeHT | JInHelka, JIeHTa MepHasi,
Pa3IUYHBIX TPUOOPOBY. W3MEPUTENbHBIA LWIHHAP,
Ha 6a3e LlenTpa "Touka Pocra" TEPMOMETP, JaTUYUK
TEeMIIepaTypbl
3 DkcnepuMeHTanbHas padora Ne 2 «OrmnpeneneHne reoMeTpuIecKux 1 skcriepuMenT | Habop reomerpudeckux
pa3MepoB TE. Ten
Ha 6a3e Ilentpa "Touka PocTa"
4 [Tpaktrueckas padora Ne 1 «M3roToBieHne U3MEPUTEITHHOTO 1 MPaKTUYECKAS
LUATUHIPA pabota
5 DkcniepuMeHTaNTbHAs padbota Ne 3 «3mepeHune TeMIepaTypsl T 1 AKCIIEPUMEHT
6 DkcniepuMeHTanbHas padota Ne 4 «3mepeHne pazMepoB MajbIx 1 AKCIIEPUMEHT
TEI.
7 DkcniepuMeHTaNbHas pabota Ne 5 «3mepeHune TONIUHBI TUCTa 1 AKCIEPUMEHT
Oymarm»
I'nasa Il. B3zaumopeiicrBue Tea 124
8 DkcniepuMeHTaNbHas pabota Ne 6 «3mMepeHue cKopoCcTH JBUKCHHUS 1 AKCIEPUMEHT
TE».
9 Pemenue 3amad Ha Temy «CKOpPOCTh pAaBHOMEPHOTO JIBUKEHHS» 1 pelieHne
3aja4
10 DkcniepuMeHTaNbHAs pabota Ne7 «M3mepenune macchl 1 karmm 1 AKCIICPUMEHT SIIEKTPOHHBIE BECHI

BOJBI».
Ha 6aze Llentpa "Touka Pocra"




11 OkcrnepuMeHTaabHas padora Ne 8 «I3MepeHune MIOTHOCTH KyCKa 1 skcnepuMenT | JIunelika, tenra MepHast
3
caxapa» W3MEPUTENIbHBIN IUIUHID,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
12 OkcnepuMeHTalbHas padora Ne 9 «3mepenne mioTHOCTH 1 sKcnepuMeHT | JIunelika, neHta mepHas,
XO3SIIICTBEHHOT'O MBLIIa. W3MEPUTENIbHBIN HUIUHID,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
13 Pemenue 3anau Ha Temy «[110THOCTD BemecTBay. 1 pelieHue
3a1a4y
14 OkcnepumeHTanbHas padota Ne 10 «VccienoBanue 3aBUCUMOCTH 1 SKCIEPUMEHT
CHJIBI TSPKECTH OT MAcChl TEJIa.
15 OkcnepumeHTanbHas padora Ne 11 «Onpenenenue macchl U Beca 1 AKCIICPUMEHT
BO3/lyXa B KOMHATE»
16 DkcniepuMeHTaNbHAs padota Ne 12 «CiiokeHHe CHII, HalPaBICHHBIX 1 skcniepuMeHT | LlraTus, peryar, nuHelika,
110 OHOM IIPAMOI». JIBa OAMHAKOBBIX TPY3a, IBa
Ha 6336 HCHTpa "Touka Pocrta" 6JIOKa, HUTBb HECPACTSXKUMaAs,
JIMHEHKA U3MEPUTEIIbHAS,
JUHaAMOMETP
17 OkcnepuMeHTanbHast padora Ne 13 «M3mMepeHne kecTKOCTH 1 skcnepuMeHT | Lltatus ¢ kpenexom, Habop
IPYKUHBD» TpYKKH, HAGOP TPy30B,
Ha 6a3e IlenTpa "Touka Pocra" JIMHCHKA, TUHAMOMETP
18 OkcnepuMeHTanbHast padora Ne 14 «M3mepenue ko3 dunmenra 1 sKcnepuMeHT | JlepeBsiHHBIN OpYCOK,
CHUTBI TPEHUS CKOJIBKEHHS. Habop rpy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka PocTa" yecKasi CKaMbsl
3
JMHAMOMET]
19 Pemenue 3ana4 Ha Temy «Cuiia TpeHU. 1 pelieHne
3a1a4y
I11. JaBienue. JlaBjieHne :KUJAKOCTEH U ra3oB 74
20 OkcnepuMeHTanbHast padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIIEPUMEHT
JaBJICHUS OT IJIOLIAAHN MOBEPXHOCTH»
21 OkcnepuMeHTanbHast padora Ne 16 «OmnpeneneHue qaBieHus 1 JKCIIEPUMEHT
HWIAHAPUYECKOTO Tena». Kak Mbl BUIUM?
22 OkcnepuMeHTanbHast padora Ne 17 «BrrurcieHure CHitbl, ¢ KOTOPOi 1 AKCIIEPUMEHT

aTMocdepa JaBUT Ha MOBEPXHOCTH cToja». [louemy mup
Pa3HOLBETHBIN.




23 OkcnepuMeHTanbHast padora Ne 18 «Omnpenenenue Macchl Tena, 1 AKCIIEPUMEHT
IJIABAIOIIETO B BOJIEY.
24 DxkcnepuMeHTabHAS padoTta Ne 19 «Onpeneienue IIOTHOCTH 1 skcrnepuMeHT | JIuHelika, JjeHTa MepHas
9 2
TBEPJIOTO TEJIay. WU3MEPUTEINIbHBIN TUIHHJIP,
Ha 6a3e LlenTtpa "Touka PocTa" ANIEKTPOHHBIC BECHI
25 Pemrenue kauecTBeHHBIX 3a7a4 Ha TeMy «llnaBanue Temny. 1 perieHue
3a/1a4y
OkcnepuMeHTanbHast padora Ne 20 «/3yueHne ycnoBuii uiaBaHus 1 sKcrepuMeHT | JuHamomerp, TaThB
26 TEI. YHUBEPCAIbHBIA, MEPHBIN
Ha 6a3e LlenTpa "Touka Pocra" [HITAHAD
(MeH3ypka), Tpy3
UWIUHAPUYECKUAN U3
CIICIaJIbHOI'O ITJIaCTHKA,
HUTb, IOBapEHHAs COJIb,
TajiouKa Ijid nepeMenin-
BaHUA
IV. PaboTa 1 MOIIIHOCTH. JHEPTrUs 8u
27 OkcnepuMeHTanbHast pabora Ne 21 «Beraucienne padboTHl, 1 SKCIIEPUMEHT
COBEpIICHHOH IIKOJILHUKOM IpH nogbeMe ¢ 1 Ha 3 aTax»
28 DkcniepuMeHTanbHas padora Ne 22 «BrrunciieHrne MOITHOCTH 1 AKCIIEPUMEHT
pa3BUBaeMOU MIKOJILHUKOM IMpH moabeMe ¢ 1 Ha 3 3Tax»
29 OxcnepumeHTanbHas padota Ne 23 «OmnpeneneHue BHIUTPHIIIA B 1 skcniepuMeHT | IoaBrkHbIi 1
CHJie, KOTOPBIN JaeT MOJABWKHBIN U HETIOJBUKHBIN OI0K». HETIO/IBUKHBIN OJ10KH, HAOOP
Ha 6a3e Ilentpa "Touka PocTa" IPY30B, HUTh, TUHAMOMETD,
IITAaTHB, THHESHKA
30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHne
3a1a4y
31 OkcnepuMenTanbHas pabora Ne 24 «Beruncienne KI1JI naknonHoi 1 skcriepuMenT | IlTatus, MexaHuyeckas
IIJIOCKOCTH)). CKaMBH,prCOKCIqHOQKOM,
Ha 6a3e IlenTpa "Touka PocTa" JMHelKa, Habop rpysos,
JAUHAMOMCTD
32 OxcnepuMmeHTanbHas padota Ne 25 «3MepeHne KUHETHIECKOU 1 AKCIEPUMEHT
SHEPTUHU TEJa
33 Pemenue 3anay Ha Temy «KuHeTndeckas SHEpPTHsI». 1 perieHue

3aJga4d




34 HTOroBbiii KOHTPOJIbL 3HAHUH. 1 OUJAKTUYECKO
€ 3aJlaHue
34
Hmozo
TemaTuueckoe IJIAHUPOBAHUE
8 kiacce
Haumen Conep:xkanue Koanuect ®opma HUcnoab3oBanue Jlara
OBaHHeE BO 3aHATHHA odopynoBanus «Touka
pasaena 4acoB poctay
|. ®u3nyeckuii MeTOx M3yUYEeHUsI MPUPO/IbI: TEOPETUYECKHI U 34
IKCIEPHUMEHTAIbHbIH
BOJHOE 3aHsATHE. ITHCTpyKTaxX 1O TEXHUKE O0€30MMaCHOCTH. I HaKOMJICHU
1 B " 0 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" udpoBoit 1abopaTopueit
"Touka pocta"
2 OxcnepumeHTanbHas padota Ne 1 «OmnpesenieHne eHbl 1eeHus 1 sKcriepuMeHT | Jlunelika, neHTa MepHas,
puOOPOB, CHATHE MTOKA3aHUII» M3MEPHTEIBHBIH LIMIHHAD,
Ha 6a3e Ilentpa "Touka PocTa" TEPMOMETD, TaTINK
TeMITepaTypbl
3 Onpenenenne NOrpenIHoCcTer n3mepenus. Permenne kauecTBEHHbIX 1 pelieHne
3ajad4. 3a71a4
I'nasa Il. TenjioBble IBJIEHUSI M METOAbI HX HCCJIET0BAHUS 8u
4 Ornpezenenne yAJIMHEHHs Tella B IPOLECCEe U3MEHEHUS 1 OTIBIT - JlaboparopHsrit
TeMITepaTypbl HCCIIeIOBaHUE | TEPMOMETP, NATUUK
Ha 6a3e [lenTpa "Touka Pocra" TEMIIEpaTypbl
5 Pemenue 3amad Ha onpeierieHue KOJIMYECTBA TEIJIOTHI. 1 pelieHne
3a1a4
6 [IpuMeHeHne TerI0BOro pacIupeHus A perucTpanuu 1 MPE3CHTALIMS




TeMIepaTypbl. AHAIH3 U 00001IeHHEe BO3MOXKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 DkcnepuMeHTaNbHas padora Ne 2 «lccrnenoBanue mpoieccos 1 sKCHepuMeHT | JaTuuk TemMreparypel,
IUIABJICHUS U OTBEPACBAHUSY. KaJIOpuMCTp, COCY €
Ha 6a3e Llentpa "Touka Pocra" TAIOIMM JILZOM, COCYZ €
BOJOMH, BJICKTPOHHBIC BCCHI.
8 [TpakTuueckas padbora Ne 1 «/3yueHue cTpoeHUs KPUCTAILIIOB, UX 1 MpaKTUYECKas
BBIpAIIBaHUE. pabota
9 N3ydeHue ycTpoiCcTBa TEIUIOBBIX JABUTATEIIEH. 1 JeKIus
10 [TpuGops! 17151 U3MEPEHHUS BIAKHOCTH. DKCIIEpUMEHTaIbHAast padoTa 1 sKcnepuMeHT | JaTuuk TemMneparypel,
Ne 3 «Onpenenenue BIa>XHOCTH BO3IyXa B KAOMHETAX IIKOJIBID» TEPMOMET, MapJis, COCY €
Ha 6a3e Ilentpa "Touka Pocra" BOJIOH
11 Pemenue kauectBeHHbIX 3a7a4 Ha onpenenenue KII/] remiosoro 1 perieHne
nsuraressd. https://uchitel.pro/3aayn-Ha-KI-TeIOBbIX - 3a7a4
nBUTaTENCH/
I11. DiexkTpuYeckne sIBJIeHUsI H METOAbI UX HCCJIETOBAHUSA 8u
12 [IpakTuueckas padota Ne 2 «OnpeneneHue yaeapHOro 1 npaktudeckas | Jaruuk Hanpsokenus,
CONIPOTHUBJICHUS PA3IUYHBIX ITPOBOJIHUKOB). pabota BOJIETMETP JBYXIPE/IE/IbHBII,
Ha 6a3e IlenTpa "Touka Pocta" UCTOYHHK IHTaHuUA,
KOMIUJICKT IPpOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Pemenue 3agad. 1 pelieHue
3a/1a4y
14 HccnenoBanue u NCHOIb30BaHUE CBONCTB DJIEKTPUUECKUX 1 Ha0JII0/IeHNe
KOHJIEHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCHMOCTb COIPOTHUBIICHUS IPOBOIHUKOB OT 1 perieHne
TEeMIIEPaTypBhI. 3a1a4y
16 ITpaktruyeckas padora Ne 3 «Pacuer notpebdnsemoit 1 npakTuueckas | JlaTuuk Toxa, raTynk
ANEKTPOIHEPTHH COOCTBEHHOTO J10MaY. pabota HAMPSKEHUA, aMITIEPMETP
Ha 6a3e IlenTpa "Touka Pocra" ABYXHPE/ICTLHBIN, BOILTMETP
JABYXIIPCACIbHBIN, JIJAMITIOYKaA,
HCTOYHUK IMUTAHUA,
KOMIUJICKT ITPOBOJIOB, KJIFOY
17 Pacuer KII/] anexTpuueckux ycTpONCTB. 1 pelieHue

3a1a4



https://uchitel.pro/������-��-���-��������-����������/
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18 Pewmenne 3anay Ha 3akoH Jl>xoyid - JIenna. 1 pelieHue
3a1a4
19 Pemtenue kaueCTBEHHBIX 3a1a4. 1 JIeIoBas urpa
IV. DnekTpoMarHuTHbIe sIBJEHUS Su
20 [Tonydenue u puKCHpOBaHHOE H300pPAKEHNE MAarHUTHBIX TIOJICH. 1 npaktuyeckas | Jemoncrpauus
Ha 6a3e Llentpa "Touka Pocra" pabota «H3mMepeHne MarHHTHOTO
110JI51 BOKPYT MPOBOJAHMKA C
TOKOM». JaTYUK MAarHUuTHOI'O
0JIs, IBa
mTaTuBa, KOMIUICKT
HpOBOI[OB, HCTOYHUK TOKAa,
KJIHOY
21 N3ydeHue cBOMCTB JIEKTPOMAarHuTa. 1 Ha0JII0/IeHNE
22 W3ydenue mosienu 31eKTpOABUTATENSL. 1 JIEKLIHA, IEM.
IKCIIEPUMEHT
23 DKCcKypcusl. Oecena
24 Pemrenne xaueCTBEHHBIX 3a1a4. 1 perieHue
3ama4
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaXKEHUs. 1 JIEKIIUS, JIEM.
AKCIIEPUMEHT
26 OxcnepumeHTanbHas padbota Ne 4 «Halnronenue otpaxeHus u 1 AKCIIEPUMEHT OcBeTUTENL ¢ HCTOYHHKOM
MPEJIOMIIEHUS CBETAY. cBera Ha 3,5 B, ncrounuk
Ha 6a3e IlenTpa "Touka PocTa" HHATaHUS, KOMIUICKT
NPOBOJIOB, LeieBas Tuadpar-
Ma, NOJYUWINHAP, IIaHIICT
Ha IIJIOTHOM JIUCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 DkcniepuMeHTanbHas padota Ne 5 «300pakeHus B IMH3aX». 1 AKCTIEPUMEHT OcBeTHTeNh C ICTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

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




pacceuBaronias JIMH3a, ciaij
«Mojienb npeaMeTa B
pelitepe
28 DkcnepuMmeHTanbHas padota Ne 6 «OnpeenieHue riiaBHOTO 1 SKCIEPUMEHT
(hOKYCHOTO pACCTOSIHHSI U OIITUYECKOU CUJIBI JIMH3BI».
29 OkcnepuMeHTanbHas padora Ne 7 «Habmronenue unrepdepeHuun u 1 JKCIIEPUMEHT
T(pPaKLIUIU CBETa.
30 Pemenue 3a1ay Ha mpeIoOMIICHHE CBETA. 1 perieHue
3a/1a4y
31 DkcnepumeHTanbHas padbota Ne 8 «HabmroaeHue moaHoro 1 AKCIEPUMEHT
OTpaKCHUS CBETA.
32 Pemenue kaueCTBEHHBIX 3a/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a1a4y
33 3amuTa mpoekToB. [IpOeKTHI. WCCIICIOBAHMSI
34 HToroBsblii KOHTPOJIb 3HAHMIA. 1 JUIaKTUYECKO
€ 3aJ]aHne
34
Hmozo
TemaTnueckoe MIAHMPOBAHME
9 kiacce
Haumen Conep:xkanue Koanuect dDopma Hcnosbn3oBanue JlaTa
OBaHHUE BO 3aHATHS odopynoBanus «Touka
pa3jiena 4acoB pocTay
1 BBoanoe 3ansTue. MHCTpyKTax 1o TeXHUKe 6e30nmacHocTU. 1 1 Oecena
. Maruerusm 94
OxcnepumenTanbHas padota Ne 1 «Kommac. [TpunImun paboTs». 1 AKCIEPUMEHT
3 [TpakTrueckas pabora Ne 2 «OpueHTHpPOBaHUE C TIOMOIIBIO 1 MpaKkTUYecKas
KOMITaca. pabota




4 MaruuTsl. [eiictBue MaruuToB. Pemenue 3agad 1 HaOI0IcHUE,
pelieHue
3aja4
OkcniepuMmeHTaNbHAs paboTa Ne 3 «3aHUMAaTETBHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTamm.
MarnutHas pyna. [lonesznsie uckomnaemsie Camapckoii 001acTu. [pe3eHTalus
JleiicTBe MarHUTHOTO 110J1s1. MarHuTHOE IoJie 3eMIIH. JeMoHcTpanus
Ha 6a3e Llentpa "Touka Pocra" «M3mepeHue 1moJist HOCTOSIH-
HOI'0O MAaTHUTA». NaTYUK
MAar"HuTHOTO I10JI4, I10-
CTOSIHHBIM MAar"HuT I10JIOCOBOU
8 JleiicTBrEe MarHUTHOTO 10JIs1. Pemenue 3anay. 1 pelieHue
3a1a4y
9 OkcnepuMeHTalibHas padota Ne 4 «/3roroBieHre MarHUTOBY. AKCIIEPUMEHT
10 [Ipe3enTanus poeKToB. U CCIIEJOBAHMUSI
I'naBa Il. DaexkrpocraTuka 9y
11 OkcnepuMeHTanbHast padora Ne 5 «CraTuyeckoe 3JeKTPUIECTBOY. 1 HKCIEPUMEHT
12 OCTOpOXKHO cTaTHYECKOE dIEKTpHUUecTBO. Pemenne 3anau 1 pelieHue
3a1a4y
13 OkcnepuMeHTalibHas pabota Ne 6 «3aHUMaTENbHbBIE ONBITHIY. 1 JKCIIEPUMEHT
14 DneKTpuuecTBO B Urpymkax. Cxemsl paboThbl 1 IIpaKTHYECKast
pabota
15 DJEeKTPUYECTBO B OBITY 1 KMHOIIOKa3
16 OkcnepuMeHTanbHast padbota Ne 7 « YceTpoilcTBO GaTapeikuy. 1 HaOJro/1eHue
17 DkcniepuMeHTaNTbHAs pabota Ne 8 «M300peTaem OaTaperky». 1 paKkTUYecKas
pabota
18 [Ipe3enTanus MpoeKToB. 1 Hay4yHbIE
UCCIIEIOBaHMS
19 [Ipe3enTanus MpoeKToB. 1 Hay4yHbIE
UCCIIETOBaHUS
20 [IpesenTanus mpoeKToB. 1 Hay4HbIC

HUCCICIO0BaHUA




I11. CBer 15y
20 Hctounuku cBeTa. aeknys, geM. | OcBeTHTenb ¢ HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" sKcrepuMeHT | cBeTa Ha 3,5 B, nctounux
IUTaHuA, KOMIIJICKT
MPOBOJIOB, HIeneBas quadpar-
Ma
21 Kaxk mMb1 BUIum? JICKITHS, JICM.
HKCIEPUMEHT
22 IToueMy Mup pa3HOLBETHBIN. JEeKIUs
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» HKCIIEPUMEHT
24 OxcnepuMenTanbHas pabora Ne 10 «ConHedHbIe 3aH4UKN» sKcnepuMeHT | OCBETHTENb C HCTOYHHKOM
Ha 6a3ze Llentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHMK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYUUJIUHAP, INTAHIIET
Ha IIJIOTHOM JINCTEC C
KpPYTOBBIM TPaHCIIOPTHPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKITUSA, JIEM.
HKCIEPUMEHT
26 Panyra B npupoge. IIpE3EHTALNS
27 OkcnepumenTanbHas padora Ne 11 «Kak nonyuuts panyry?». sKcriepuMeHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, ucrounuk
MUTAHUS, KOMIUIEKT
MIPOBOJIOB, TIETIEBAs
nuadparma, MoNTyHUUIHHID,
TUTAHIIET Ha IUIOTHOM JIU-
CT€ C KPyTrOBBIM
TPAHCHOPTUPOM
28 DKcKypeus Oecena
29 Jlynnsie n CoTHEUHbIE 3aTMEHUSI. JIEKIIUA, JIEM.
IKCTIEPUMEHT
30 Kak cmomars sya? Oecema
31 3a3epkainbe. JIEKIIHA, IEM.
HKCIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana 1 AKCIIEPUMEHT




33 3amura npoeKToB 1 HCCIe0BaHUS

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

Hmozo

[Iporpamma npeamnonaraet pa3iandHble HOPMbI KOHTPOJIS IPOMEKYTOUHBIX M KOHEYHBIX PE3yJIbTaTOB. B pe3ynbprare u3yueHust JaHHOTO Kypca
KOHTPOJIb 3HAHWH M HABBIKOB yJaluxcs Oy/eT MPOXOIUTh B TEYEHUE YUeOHOTO Kypca - B popMe (HPOHTAILHOTO OMPOCa, CAMOCTOATEIBHBIX
HPAaKTUYECKUX paboT, JUCKYCCHI C BBICTPOCHHBIMHU JIOTHYECKMMH LIETIOYKaMHU U JI0Ka3aTeabcTBaMU. OLIEHUBAETCs CaMOCTOSTEIbHOCTh
BBINOJIHEHUS 3a]1a4, TaK )K€ paboTa yyaliuxcsi OLIEHUBACTCS C YUETOM UX aKTHUBHOCTH, KaueCTBa MOJIrOTOBJICHHBIX BBICTYIUICHUH,
JIEMOHCTPALIMOHHBIX OIBITOB, YMEHUH pelieHus 3aad. OLeHUBAeTCs TAK)KE yuyacTUE B 00CYXKAEHUH, KaUYECTBO 33/1aBa€MbIX BOIIPOCOB, BIIa/ICHHE

MOHOJIOTMYECKOHN U INaIOrMuecKOi peyblo, ypOBEHb (PU3NUECKON KOMIIETEHIIUH.

HToroBas arrectanus Mo BHEYPOUHOU JEATEIBHOCTH ydyaluxcs 7-8 knaccoB «PU3NKa B IKCIIEPUMEHTAX U 32/1a4aX» IPOBOJUTCS B (hopme
JMIAaKTUIECKOTO 3a/IaHMsI B LIEJIAX OMPEeNICHHs CTETICHH OCBOCHHUS yJaITUMHUCS y4eOHOTO MaTepuaa 1o NIpakTHIeCKol QH3HKe, B paMKax
OCBOCHMS OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsL.

3amaHust OpUEHTUPOBAHBI HAa TPOBEPKY YCBOCHUS COACPIKAHUS pa3JIeNIOB/TEM:

- 83aumodelicmsue mei (NIOMHOCMb 8eUecmaa, CUla mperus, Kodgguyuenm mpenus) (Mooyas 1 knacc);

- D/leMeHmbl CIMAMUKU, Meniosble A6JeHUs, JIeKMPOCMAmuKd, 3aKOHbl NOCMOSHHO20 MOKA, 3aKOHbI ONMUKU (M00YIb 8 Kaacc);
Dopma - oudaxmuueckoe 3a0anue (mecmol, NpaKmuvecKue 3a0anus, peuieHue meop4eckux 3a0ay) COCTaBICHbI B IByX BapHaHTaXx.
Bpewms BeImoHEHUST pabOTHl — OJTUH YPOK.

Ilnan padorel (7 kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIpoBepsiemble yMeHHs bann 3a

3aJaHUSl | COJlePKAHUS BBINOJIHEHH e
3alaHuA

1 [IpakTrueckas pabdora. YMenne coOpaTh TPaKTUIECKYIO 1

YCTQHOBKY COTJIACHO 3aJIaHHs
2 OmnpenenurenbHas Gopmyia 3Hanue GOpMyII IIIOTHOCTH BEILIECTBA, 1
BEJTMYMHBI CHJIa TPEHUS
3 N3mepenne Gpuznyeckoit YMeHue noib30BaThCsl N3MEPUTEIILHBIMU 1




BEJTUYHHEI. npuOopaMu, ONPeAeATh LHEeHY JeIeHUS
MPUOOPOB, U3MEPATH (PUIUUECKYIO
BEJIMYUHY.

4 BoruncnuTenbHble HABBIKU Bbruncnsats pusndeckyio BeIUUuHY, 1
3aMHCHIBATh PE3YNIbTAT B €AMHUIIAX
m3mepenus: C1U

MakcuMaabHOE KOJIMYECTBO OAIIIOB 3a BHIMOJTHEHHE paboThl coctaiser 10 Gamos.
BricTaBienne orMeTok: oTMeTKa «5» - 80-100% - 8-10 Oamta, otMeTKa «4» - 66%-79% - 76amnoB,otMeTKa «3» - 30%-65% - 6 — 3 Oaia,
oTMmeTKa «2» - MeHee 30% - 0 — 2 Gaina.

Hrorosas arrecranms 7 Kjiacca
«®u3KKa B IKCIIEPUMEHTAX U 3a1a9ax»

BapuantNel

Hcnone3ys pblua)kHbIe BEChI, MEPHBIN IUTUH/P, CTAKaH C BOJOH, IMIIMHIP, COOEPUTE IKCTIEPUMEHTAIBHYIO YCTAaHOBKY ISl ONIPEIeTICHHUS
TUIOTHOCTH MaTepuaia, U3 KOTOPOTO M3TOTOBJICH IFITHH/IP.

B Ganke oTBETOB:

e clenaiiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTAaHOBKH JJIs OIIpeiesIeHHs 00beMa Tena;

e 3anumure GopMyIy JUIsl pacueTra MIOTHOCTH;

®  YKQXKUTE Pe3yJIbTaThl U3MEPEHUS MacChl IIIIMHIPA U €r0 00beMa;

® 3ANUIINTE YNCICHHOE 3HAUY€HUE IUNIOTHOCTU MaTepralla [WINHAPA.
Bapuant Ne2
Hcnonp3ys Opycok ¢ KprouKkoM, TMHAMOMETp ¢ npeaenoM usmepenus 1H, nuaamomerp ¢ npenenom usmepenus SH, 2 rpyza maccoit 100r,
HaNpaBJISAOLNIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY JIJISl ONIpeiesieHUs] KO3 HUIIMEHTa TPEHUS CKOIbKEHUS MeX 1y OpYyCKOM U

MOBEPXHOCTHIO HAIIPABJISIONICH.
B Oitanke oTBETOB:

® (CJleNaliTe PUCYHOK SKCIIEPUMEHTAIbHON YCTaHOBKH;



e zanumute GopMyy sl pacueTa KodhOUIIMEHTA TPEHUS CKOIbKCHUS;

e VKaxure pe3yibTaThl U3MEPEHUs Beca OpycKa ¢ Tpy3aMH U CUJIbl TPEHUS CKOJIbKEHUS MPU IBUXKEHUHU OpYyCKa ¢ TPy30M IO MOBEPXHOCTHU
HAIPABJISIOLIEH;

e 3anummTe YMCIEHHOE 3HaUYeHHE K03 pULmeHTa TpEHHs CKOJIBbKECHHUS.

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

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

3)M=661; V=>56m1="56cm’ 4)p = 1.2r/em>= 1200 kr/m’.

Coaep:xkanue KpuTepus Banabr
[TomHOCTBIO MTPaBUIIEHOE BBHITTOITHEHNE 33/1aHUS, BKITFOYAOIIEe B CeOs:
® CXEMaTHYHBII PUCYHOK DKCIIEPUMEHTAIBHON YCTaHOBKH;
e (opmyny ansa pacu€Ta HICKOMOMW BETMYUHBI MO TOCTYITHBIM JI1 U3MEPEHUS BEIUUUHAM (8 OAHHOM clyyae OJisl
onpeoeieHus NIOMHOCMU mea), 4
® TIPaBWIBHO 3alMCAaHHBIC PE3YIBTATHI MPSMBIX U3MEPEHUH (8 OGHHOM Cllyuae pe3yibmamsl USMEPEeHUss MACCbl mead U
obvema mena);
e IOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHUE NCKOMOM BEITHIHHBI

[IpuBeneHbI Bce 371€MEeHTHI MPAaBUIBLHOTO OTBeTa 1-4, HO JoMyIleHa olnOKa U BHIYMCICHUHN 3HAUE€HUS HCKOMOM
BEJIMYHHBI.

N

JonymieHa ommoka npu 0603Ha4eHUH €JMHULL U3MEPEHHSI ICKOMOH BEJTMYMHBI. 3
N

JlonymieHa omMbKa B CXeMaTHYHOM PUCYHKE SKCIIEPUMEHTAIbHOM YCTaHOBKH, WIIM PUCYHOK OTCYTCTBYET, HITH
OTCYTCTBYET (hopMysa B 00IIeM BHJIE TSI pacyeTa HCKOMOU BEITMYUHBI




CrnenaH pUCYHOK 3KCIIEpUMEHTAIBHON YCTAaHOBKH, IPABUJIBHO NIPUBEACHBI 3HAUEHUS IPSIMBIX U3MEPEHUN BEJIMYMH, HO HE
3anucaHa ¢popMmysa Ui pacdeTa ICKOMOW BETMYMHBI, U HE MOJIyYEH OTBET.

nim

ITpaBuIbHO NpPUBEIEHBI 3HAUEHUS NPSAMBIX U3MEPEHUH BEJIMYNH, 3arucana GopMyra AJs pacueéTa HCKOMOM BEJTMYMHBL, HO
HE MOJIY4YEeH OTBET, U HE IIPUBEJICH PUCYHOK SKCIIEPUMEHTAIILHON YCTaHOBKHU.

N

[IpaBriIbHO NPUBEEHBI 3HAYECHUS IIPSIMBIX U3MEPEHUH, IPUBEACH IIPABUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIbHOM YCTAaHOBKHU M (popMyJia JUIsl pacyeTa UCKOMOI BEJTMUNHBI

3anucaHbl TOJIBKO MPABMWIHHBIC 3HAUCHHS MPSIMBIX U3MEPEHUMN.

NJIn

[IpuBeneHo npaBMIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX H3MEPEHUH, U MPEJCTaBICHA MPABUIIBHO 3alMCaHHAas
dbopMyna ains pacu€Ta MICKOMOM BEIIMYUHBI.

NJIn

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U ClIeJIaH PUCYHOK IKCIIEPUMEHTaIbHON
YCTaHOBKHU

Bce CJIy4dau BBIITOJIHCHHA, KOTOPbIC HC COOTBCTCTBYIOT BbINICYKA3aHHBIM KPUTCPHUAM BbICTABJICHUA 1, 2, 3 unau 4 0aoB.
Pa3pO3HeHHBIe 3aIlliCH. OTCYTCTBI/IG TIOITBITOK BBITIOJIHCHHUA 3aJaHUA

Maxcumanvuoii 6auin

Bapuant Ne2
1)

2y

2) Fynp= Fyp (TIpu paBHOMEPHOM JBHKEHUHU);

Fp=uN; N=P > F,,=uP;u=



3) Fynp =0,44 H; P=2,8H
4) 1 =0,16

Coaepxxanue kpurepus

Banasl

[TomHOCTBIO TPaBUIIEHOE BBHITIOITHEHHE 33/1aHUs, BKIIFOYAOIIEE B CeOs:

® CXEMaTHYHBIA PUCYHOK IKCIIEPUMEHTAIBLHON YCTAHOBKH;

e (dopmyiy A pacu€Ta UCKOMOW BEJIMYHMHBI IO JJOCTYITHBIM JIJISl K3MEPEHHS BETMUUHAM (8 OaHHOM Cyyae 0/ onpeoeseHus
Koa(ppuyuenma mpenus);

® TIPaBWIBHO 3aMMCAaHHBIC PE3YIBTATHI IPSMBIX H3MEPEHUN (8 OGHHOM Cllyuae pe3yabmamsl UsMepeHus 6eca meia ¢ 08yMs
epY3aMU U CUTbI MPEHUSL CKObHCEHUS),

e MOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHHE NCKOMOU BETTUIHHBI

[IpuBeeHbI Bce AIIEMEHTHI MPaBUIIHLHOTO 0TBeTa 1-4, HO MomyIieHa omnOKa Mpy BEIUMCICHUH 3HAYEHHS] HCKOMOU BETMYMHBI.
niim

JlomytieHa onmrOKa mpu 0003HAYECHUH €TUHUT] H3MEPEHUST UICKOMOW BEJTMYNHBI.

niim

JlomyiieHa omrOka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTAILHON YCTaHOBKH, UITH PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
dbopmyna B 0011eM BHJIE TS pacu€Ta UCKOMOM BETUYHHBI

CrnenaH pUCYHOK 3KCIEpPUMEHTAIbHON YCTaHOBKH, PABUIILHO MTPUBEACHBI 3HAUEHUS MIPSIMBIX U3MEPEHUN BEIMYNH, HO HE 3alCcaHa
dbopmyna i pacueéTa HCKOMOW BEIMYMHBI, U HE MOJy4eH OTBET.

nJjin

[TpaBUIBHO MPUBEIEHBI 3HAUEHUS MPSAMBIX U3MEPEHUH BETUYMH, 3arucana Gopmysia s pacueTa HCKOMOM BeTMUMHBL, HO HE
MOJIyY€H OTBET, U HE MPHUBEACH PUCYHOK KCIEPUMEHTAIbHON YCTaHOBKHU.

N

[IpaBmiibHO NpUBEEHBI 3HAYECHUS IPSIMBIX U3MEPEHUH, TPUBEACH IPABUIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCHEPUMEHTAIBHOM YCTaHOBKHU M (popMyia JUIst pacyeTa UCKOMOI BeTMUNHBI




3anucaHbl TOJBKO MPABUIIbHBIC 3HAYCHUS TIPSMBIX H3MEPCHU.

NJIn

[TpuBeneHO nMpaBUIILHOE 3HAUYEHHUE TOJIBKO OJTHOTO M3 MPSIMBIX U3MEPEHUH, U MPEICTaBIICHA TPABUIBHO 3anrcanHas popmMyia Juist
pacyeTa HICKOMOW BEJIMYMHBI.

NJIn

IIpuBeneHO NpaBUIIBHOE 3HAYEHUE TOJBKO OAHOTO U3 IPSAMBIX U3MEPEHUH, U CAEIAH PUCYHOK 3KCIIEPUMEHTAIbHON YCTAHOBKHU

Bce CJIydau BBIIIOJHCHHS, KOTOPBEIC HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTCPHUAM BbICTABJIICHUA 1, 2, 3 unu 4 0aJoB.
Pa3p03HCHHBIC 3alliCH. OTCYTCTBI/IG TIOIIBITOK BBIIIOJIHCHHA 3aJaHUA

Maxcumanvuoiii 6ain




Inan pa6otsl (8 kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIpoBepsieMble yMeHUsI Bbana 3a
3aJlaHusl | COJlepPKaHUs BLINIOJIHEHH €
3aaHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsiCHEHUE SBIICHUI TETUIONPOBOIHOCTH 1
1.2 ArperaTHble coctosiHusi | UreHue rpaukoB HarpeBaHus TeEIl. 1
BCIIECTBA
1.3 3aKOHBI ITOCTOSIHHOT'O TOKa [IpakTuueckue ymeHusi mo paboTe ¢ aneKTponpudopamu. Y MeHue 4
HaxO0KJICHUS BEJTUYMHBI SKCIIEPUMEHTAIBHBIM METOIOM
UTOTO 6
2.1 SIBIIEHUS TEIUIONPOBOAHOCTH OObsicHEeHUE SBICHUHN TETUIONPOBOJIHOCTH 1
2.2 ArperatHble coctosiHus | UreHue rpapukoB OXJIaXxaeHUs Tedl. 1
BEIIECTBA
2.3 3aKOHBI ITOCTOSIHHOT'O TOKa [IpakTuueckue ymeHusi mo paboTe ¢ aneKTponpudopamu. Y MeHue 4
HaXOXICHUS BEIIMYMHBI KCIIEPUMECHTATLHBIM METOJIOM
UTOTO 6

MakcuManbHOE KOJIMUYECTBO OANIJIOB 32 BHITIOJTHEHHE PabOThI COCTaBIsAeT _6_ 6amios.
BricTaBnenne orMeTok: oTMeTKa «5» - 80-100% - 5-6  0Oamna, ormeTka «4» - 66%-79% - 4 Gamna, otmetka «3» - 30%-65% - 2-3  Oamna,
otMmeTKa «2» - MeHee 30% - 1  Gam.



IIpome:xkyTouHasi arTecTanus 8 Kjacca
«Pu3nKa B IKCIIEPUMEHTAX U 32Ja49aX>»
Bapmuanr 1

1.Ha cHer nosioxuinm Tpu Kycka CyKHa pa3jiM4HON OKpacku: Oelblil, YepHbIil U 3eneHblid. Korna coHile npurpeno, To CiycTsi HEKOTOpOe BpeMsl
1o/1 HuMu npoTasii cHer (puc. 98). Kakum HOMepoM Ha 3TOM pUCYHKE 0003Ha4YEHO OeJioe, YepHOE U 3eIeHOe CYKHO?

1. benoe — 1, uepHoe — 2, 3emenoe — 3.
2. benoe — 2, uepnoe — 3, 3enenoe — 1.
3. bemnoe — 3, weproe — 1, 3enenoe — 2.

2. Ilpu xakoii TemmnepaType HadaJcs MPOLECC MIaBICHU? Prc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
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1. CoGepuTe nens o cxeme. OnpeaenuTe COMPOTHUBICHUE MIEKTPHUECKUX JIaMII UCIIONB3Ys aMIIepMETp, BOJILTMETP.

1
T
|
]-.: ey e
Puc. 176
IIpomesxkyTounasi arTecTanus 8 Kjacca
«PHU3HKa B IKCIIEPHMEHTAX H 32J249aX»
Bapuant2
B9 1. K nomeuke mpuOHUTHI J1Ba OAMHAKOBBIX JIUCTa O€lOW >kecTH. BHYTpeHHSAS MOBEPXHOCTh OJHOIO M3 HUX IOKPBITA

KOINOThIO, a Jpyras ocrabiieHa Onectsameil. K Hapy)XHONH MOBEPXHOCTH JHMCTOB MPUKIEEHbl BOCKOM CHHYKH. MeXIy JIHCTaMu MOMENIaloT
pacKaJeHHbIN MeTauTMYecKuil mapuk (puc. 93). OnHOBpEMEHHO JIM OTHALyT CHUYKU OT JIUCTOB KECTU?

1. OnnoBpemeHHO.
2. Ot 3aKOITYCHHON TTOBEPXHOCTH CITMYKH OTIIAIYT PAHBIIIE.
3. Ot GnecTsiei MOBEPXHOCTH CTUYKHU OTHAAYT PaHBIIIE.

2. Ilpm xakoii TemMIiepatype Hadajcs MpoIecc OTBEpIeBaHM?
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1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C. Pue. 101

L4 CO6epI/ITC OCIIb 11O CXEME. OHpe,Z[eJ'II/ITe pa60Ty, BBIITOJIHCHHYIO 3JICKTPUYCCKHUMU JIAMIIAMHU B TCUCHUC 5 MMHH, UCIIOJIB3Yys aMIICPMETP,

BOJIbTMETP, CCKYHAOMEP
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OTBeThI H KPUTEPHHU OLIEHMBAHNS BBINOJIHEHHUs 3a1aHuii (8 Kiacc)

1 BapuanT
11 2)5
3) 1. CobGparts Lerb 1Mo cxeMe.
2. IToaKIFOunTh aMIIEpPMETP M BOJIETMETP, YUYHUTHIBAs MPABHIIA ITOAKIIOYCHHUS TIPUOOPOB.
3. [IpoBectu npsiMbie U3MEPEHUS (CHIIBI TOKA U HATTPSKEHHS )
4. TTo BBIYHCITUTEIBHON OpMyJIe  OMPEaeIUTh UICKOMYIO BEJIHUUHY.

2 BApHAHT
1)2 2) 2
3) 1. CobGparts 1iemb 10 CXeME.
2. [ToaKIIFOYUTE aMIIEPMETP U BOJBTMETP, YYHUTHIBAsS NIPABHIIA MTOJKIIOYCHHS TPHOOPOB.
3. [IpoBectr npsiMble H3MEPEHUS (CHIIBI TOKA M HAIIPSHKCHHUS ).
4. [To BEIMUCTUTEIHHON POpPMYJIE  ONPEACTUTh HCKOMYIO BEJTHUUHY.



Htorosas arrecTaliys 1o BHEYPOUHOIl 1eATENbHOCTH ydamuxcs 9 kinaccoB «@u3nka B IKCIEPUMEHTAaX U 3a/1a4ax» IpoBoaUTCs B hopme
3aIUTHI IPOEKTOB.

dopma KOHTPOJIS — 3aIuTa MpoeKkTa. Benymmmu MeToiaMu 00ydeHust SIBISIOTCS: 00BICHUTEILHO-UILTIOCTPATUBHBIHN, YaCTHYHO-TIOMCKOBBIA,
UCCJICIOBATENLCKUN: aHAIN3 HHPOPMAITIH, TIOCTAHOBKA SKCIIEPUMEHTA, IPOBEJCHHIE UCCIICIOBAaHUI. DTH METO/IbI B HAUOOIIBIICH CTENIEHU
o0ecreunBarOT pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX crlocOOHOCTEel. Posb yuntens B 00yueHUU MEHsIeTCs: OH
BBICTYIIAET KaK OPraHU3aTOp, KOHCYJIBTAHT, 3KCIEPT CAMOT0 IIPOLIecca NEATEIbHOCTH YJaluXCsl U €€ pe3yIbTaToB.

TpeOoBaHus K 3alIUTe MPOEKTA:

. Marepuan 10CTYIIeH U HAay4€eH, UJeU pacKpbIThl. KauecTBEHHOE M3JI0KEHUE COJIEP KaHMs: YETKas, TPaMOTHAs Peub, IIepecKa3 TEeKCTa

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

. HarnsnHoe npencraBinenue Marepuania (C UCIONIb30BAHUEM CXEM, YEPTEKEN, PUCYHKOB, UCIIOJIb30BAHUE ITPE3CHTALIUH )
. Hcnonb30BaHue MPaKTUYECKUX MUHU-MCCIIEI0BAHUH (ITOKa3 OIbITA)

. KadecTBeHHbIE OTBETHI HA BOIIPOCHI CIyLIATeIeH O TeMe

. Yetko chopMyrpoBaHbl BEIBOIbI

Ipubau3uTebHbIE TEMbI TBOPYECKHUX MPOEKTOB, MPe3eHTAIMIA:
1. Kak nu3mMeputh HEU3MEPUMOE.

2. TouHOCTH U3MEPEHUIA.

4. Vcropust KaneHaaps.

5. OT mecoYHBIX YacoB JI0 AaTOMHBIX.

8. ComnevHnas cucrema

9. CKOpOCTb ABMKEHUS TPAHCIIOPTA B TOPOIE

10. Dueprus BeTpa

11. Kak ynep»xaTh paBHOBECHE

12. Tloyemy nmagaroT Tena
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