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JOIIOJIHUTEJIBHASI OBIIEOBPA30OBATEJIBHAS
OBIIEPA3BUBAIOIIAS ITPOI'PAMMA

«®PU3UKA B OIIBITAX U DKCIIEPUMEHTAX>»

Hanpasnensocts: EcTecTBeHHO-Hay4yHasl.
Cpok peanuzanuu nporpaMMsl:1 roa
O61éM nporpammsl: 36 4acoB

Bo3spacrt gereii: 10-16 ner

®opMa peanuzalyy: O9HAs

["abaitmynuna O.Y.,

Hie1aror AOIOJIHUTENBHOTO 00pa30BaHus

n. TpynoBuk,2023



AHHOTanMs K padoyeil mporpamme
BHEYPOYHOM JAeITeJIbHOCTH 0 (pusuke «PU3UKa B 32/1a4aX U IKCIEPUMEHTAX)
7- 9 knace

HopmarusHas 0a3a e 3axon PO «O0 obpazoBanuu B Poccuiickoit @eneparum» Ne 273-D3 ot 29.12.2012;
NpOrpaMmbI:
e OenepalbHbIil TOCYIaPCTBEHHBIN 00pa30BaTeIbHBIN CTaHAaPT OCHOBHOTO 001Iero oopa3osanus ([Ipukas

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




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

e [IpumepHas ocHOBHasi 0Opa3oBaTeIbHas IPOrpaMMa OCHOBHOTO 00IIero 00pa3oBaHusi, 0JJOOpEeHHas! pelieHUEeM
dbeneparbHOTO Y4eOHO-METOAMYECKOr0 00BEAMHEHHS 110 001IeMy 00pa3oBaHuio (TPoToKoa oT 8 ampens 2015 r. Ne

1/15);

o denepanbHbIN IepedeHb YUeOHUKOB, PEKOMEHI0BAHHBIX (JIOMYIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHUs U HAYKU
Poccwuiickoit deaepanuu K UCIIOIB30BaHUIO B 00pa30BaTeIbHOM IpoIiecce B 00e00pa3oBaTeIbHBIX OPTaHU3AIHIX
IIPU pealin3alii UMEIOUINX FOCYIapCTBEHHYIO aKKpeIUTaI[Mi0 00pa30BaTeNIbHBIX IPOrpaMM HavyajabHOTO OOIIEro,
OCHOBHOTO O0IIIET0, CPEIHEr0 O0IIeT0 00pa30BaHus, yTBEPKICHHBIN MPUKa30M MUHHCTEPCTBA 00pa30BaHUS U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ u3MEHEHUAMHU U TOTIOTHEHUSMHU.

e OenepanbHBI IepeYeHb Y4eOHUKOB, PEKOMEH/IOBAaHHBIX (JIOMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs U HAYKH
Poccuiickoit @enepannu K UCIIOIB30BAaHHUIO B 00pa30BaTEILHOM ITpoIecce B 0011e00pa30BaTeIbHBIX OpraHU3ausIX
IpU pealn3alry UMEIOLINX TOCYAapCTBEHHYIO aKKPEUTALUI0 00pa3oBaTeIbHbIX IPOrpaMM Ha4aIbHOI'O OOILIEro,
OCHOBHOTO 001IIeT0, CpeHero odmero 00pa3oBaHus, yTBep KIeHHbIH MpruKka3oM MUHHCTEpCTBA 00pa30BaHUS U
Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ u3MEeHEHUAMHU U JONOTHEHUSIMHU.

e [lepedyeHb opranuzaiuii, OCyIeCTBISIOUINX BBITYCK YU€OHBIX TOCOOUH, KOTOPBIE TOIMYCKAIOTCS K
UCIIOJIb30BAHUIO MPU peaIn3allii UMEIOIIMX FOCYIapCTBEHHYIO aKKPEAUTAINI0 00pa30BaTeIbHBIX IPOrpaMM
HayaJbHOT0 00IIeTr0, OCHOBHOTO 00IIET0, CpeAHEro 00I1ero oopa3zoBaHus, yTBepKI€HHbIN MpukazoM MUHOOpHaYKH
P® o1 09.06.2016 Ne 699;

e (OcHoBHas oOpa3oBarenpHas Mporpamma ocHoBHOTo o01iero oopazoBanus [ bOY OOILL Ne2 r.o0. OtpanHslii;

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

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

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

Jlata yTBEpkKIECHHUA: 30.08.2021r.

Oomiee komuuecTBo yacoB: | 102

YpoBEeHb peann3ariu: 0a30BbII

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

MIPOrpPaMMBbI:




MecTo ANCIUIIJINHBI B y‘leﬁHOM nJiaHe

IIpeamer
Ipeamernas pen Koan4yecTBO 4acoB B HeeJII0
acThb
obaac Kaace 5 kiace 6 kiacc 7 kJj1acc 8 kiace 9 kiace
Obs3arenbHas 9acThb (penepaabHblii KOMIIOHEHT)

0 0 1 1 1
EcrectBeHHOHAY S S
B duzuka Yacts, hopmupyemas ydacTHUKaMu 00pa30BaTeIbHBIX OTHOIIECHUH (PErnOHANBHBINA KOMIIOHEHT U

P KOMITOHEHT 00pa30BaTEeIILHOTO YUPEXKICHNUS)

0 0 0 0 0
Hroro: 0 0 0 0 0
AJZIMUHUCTPATUBHBIX KOHTPOJIBHBIX paboT: 0 0 0 0 0
KoHTponpHBIX paboT: 0 0 0 0 0
JlaGoparopHbIx paboT: 0 0 0 0 0
[TpakTryeckux padboT: 0 0 27 11 12

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

[TporpamMMa no3BoJisieT 100UBaThCS CASAYIONINX PE3YyIbTATOB OCBOEHUS Kypca BHEYPOUHOU NESTEIIbHOCTH

Ha3sBanmue OcHoBHas rpynna y4ammxcst Hderu ¢ OB3
npeaMera (BKJIIOYASI HHTETPUPOBAHHBIX)
Kypca
Bneypoun IIpeamerHbIe MeranpeamerHble JInunocTHbIe IIpeameTHbIE MeranpeaMeTrHble JInunocrHbie
as
ACATCIIBHO | - YMETh IIOJIb30BaTHCs P. —ymeTs paboTars o | -pa3BUBaThH - UMCTh P. —ymets paboTtats | -pa3BuBaTh
CThb METOJaMH Hay4YHOI'0 HpEeNI0KEHHBIM [103HABATEJIbHBIE IIPEACTABIICHUE O | MO MPEIIOKEHHBIM | IIO3HABATEIbHbIE




«Pusznka
B 3aJa4yax
H
IKCIEPUM
CHTaXx»

WCCIIEA0BAHMS SIBIICHUI
TIPUPOJIBI;

- IPOBOJIUTh
HaOJII0ICHUS,
TUTAHUPOBATh U
BEITIOJTHSTh
IKCIICPUMECHTHI;
-00pabaThIBaTh
pe3yabTaThl K3MEPEHHUIA,
- IPEJCTABIIATh
pe3yabTaThl U3MEPEHUIT C
IIOMOIILI0 TaOJIHII,
rpadukoB U HopMyIL;

- 0OHapYXHUBATh
3aBUCUMOCTH MEXILY
buznuecKkuMu
BEIIMYMHAMU;
-00BSCHATH IOJyYCHHBIC
pE3yNbTaThl U AeNaTh
BBIBO/IBI;

-OlLIEHUBATh TPaHUIIBI
ITOIPEIHOCTEN
pe3yabTaTOB U3MEPEHUH;
- YMETh MPUMEHSTh
TEOpEeTUYEeCKUE 3HAHUS
1o (pu3uKe Ha MPaKTUKE;
-pemath pusnveckue
3aJauu Ha IPUMEHEHHE
MOJIYYE€HHBIX 3HAHUM;

- BBIBOJIMTH W3
AKCIIEPUMEHTATBLHBIX
(haKkTOB M TEOPETHUECKUX
MoJjiesielt pu3ndecKue
3aKOHBI;

- YMETb JOKIIAJbIBATh O
pe3yabTaTax CBOETO

WHCTPYKIUSM; YMEHUE
W3JIaraTh MbICIIH B
YETKOMH JIOTHYECKOU
MOCJIEI0BATEIIbHOCTH;
aHaJIM3UPOBAThH
COOCTBEHHYIO paboTy:
COOTHOCHTb IIJIaH H
COBEPILICHHbBIE
OTIEPAIINH, BBIJEIATH
3TaIbl U OICHUBATH
Mepy OCBOEHUS
Ka)KJIOr'0, HAaXOIUTh
OIIINOKH,
YCTaHABIIMBATh UX
MPUYHHBI.

II. — opueHTHpOBATHCS
B CBOEH CHCTEME
3HAHUM: OTJIMYATh
HOBOE OT YK€
M3BECTHOTO;
nepepabaTbIBaTh
MOJTyYEHHYTO
uH(pOopMaIInIO, IeNaTh
BBIBOJIBI B PE3YJIbTATE
COBMECTHOM paboThI
BCETO KJIacca; yMeTh
AHATU3UPOBATH
SIBJICHHS

K. — ymers paborats B
nape M KOJJIEKTHBE;
3P PEeKTUBHO
pacmpenensiTh
00s13aHHOCTH

HHTEPECHI,
I/IHTCHJIGKTyaHLHBIe nu
TBOPYECKHE
CIIOCOOHOCTH
yUaIIuXCs;

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

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

-OILICHUBAaTh
COOCTBEHHYIO
y4eOHYyI0
JeATeILHOCTh: CBOU
JTOCTHIXKCHMS,
CaMOCTOSITEIIBHOCTb,
HWHUIUATHUBY,
OTBETCTBEHHOCTb,
IIPUYMHBI HEy1a4

IpUpojIe
BaOXKHEUIINX
(buzmIecKux
SIBJIEHU
OKPY’KaIoIIero
MHUpa 1 TOHUMATh
CMBICTT
¢buznIeckux
3aKOHOB;
-IECMOHCTPHUPYIOT
yMEHHE
paboratb ¢
pa3HbIMU
UCTOYHUKAMU
uHdopmanuu;
-yMETh
IPUMEHSITh
TEOPETUIECKUE
3HAHUSA T10
¢du3uke Ha
MPAKTHKE;

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

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

UHCTPYKIUSAM;
yYMEHUE u3JiaraTh
CBOM MBICIIU B
JIOTUYECKOMN
MOCTIEI0BATEILHOCT
H;

I1. — ymenue
OTJINYaTh HOBOE OT
y’K€ U3BECTHOTO;
nepepadaTbIBaTh
MOJTy4YEHHYIO
UH(OPMALHIO,
JIeJIaTh BBIBOJIBI B
pe3yibTaTe
COBMECTHOM
paboThl Bcero
KJlacca; yMeTh
HaOIIOaTh U
OTIHCHIBATh
SIBIICHUS

K. — ymers
paboTaTh B mape u
KOJUIEKTHBE;

UHTEPECHI;

- MOTUBHPOBATH
CBOMU JICHCTBHS,

- BOCIIpUHUMATH
pedb yauTens
(OTHOKJIACCHUKOB),
HEMOCPEJICTBEHHO
He 00palleHHYI0 K
y4amemMycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHyI0

JEATEIEHOCTD




HCCIICIOBaHMUS;
- y4acTBOBAThH B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYaTh Ha
BOIIPOCHI;

-HACIOJIb30BaTh
CIIPaBOYHYIO JIUTEPATYPY
U Ipyrue UCTOUYHHUKH
uHpOpMaLUu.

BCJIMYHHBI

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

1. Pazsumue u xoppexyus enumanus

2.Dopmuposanue YHUBEPCATbHBIX Y4eOHbIX YMEeHUlL

3.Pazsumue peuu

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

CTPOCHHUH BEIIECTBA

7 xaacce
Ne Ha3Banmue pa3aena (Tembl) Coaepsxkanue y4eOHOI0 npeaMera, Kypca
1. | llepBoHauanbHBIE CBeTeHUS O Ilena nenenust n3MepuTenbHOro npubdopa. OnpeneneHue HEHbl AeIeHNs U3MEPUTENIBHOTO INHApA.

OmnpeneneHre reoMETPUYECKUX pa3MepoB Tena. M3roroBienrne n3MepuTenpHoro nuinHapa. smepenue
TeMIeparypsl Tena. Mismepenne pa3mMepoB MalbIx Tel. Mi3MepeHnue ToMMMHBL 1ucTa OyMary.




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

3. | AaBuenue. [laBjieHue KUIKOCTEN 1 HccenenoBanue 3aBUCUMOCTH JIaBJICHUS OT IUIOLAAN NOBEPXHOCTH. OnpeeneHue 1aBIeHHs

2308 TBEPJOTO Tena. Brrunciaenue cuitbl, ¢ KOTOPOH atMocdepa JaBUT Ha TIOBEPXHOCTH croia. OnpeneneHue
Macchl Tella, M1aBarolero B Boje. Onpeenenre IioTHOCTH TBepaoro tena. OnpeneneHue oobeMa
Kycka Jipjia. MI3yuenue ycnoBus miaBanus Tel. Penenre HecTaH1apTHBIX 3a]1a4
4. | Padora m MOIHOCTb. Beraucnienne paboThl 1 MOITHOCTH, Pa3BUBAEMON YUEHHKOM IpU moabeme ¢ 1 Ha 3 aTax.
3 Omnpenenenue BeIMIphiia B cuiie. HaxoxaeHue 1ieHTpa TsokecTH miockoit purypsl. Beruncnenne KIT/]
Heprus HAKJIOHHOM INTOCKOCTH. MI3MepeHne KnHeTuIecKon sHeprun. M3mepenne NnoTeHuuaabHOU SJHEPIUH.
Pemienne HecTaHAapTHBIX 3a7a4.
RJacCcC
No Ha3Banmue pasnena (Tembl) Coaepsxkanue y4eOHOI0 nmpeaMera, Kypca
1. | ®usnueckuii MeTox U3yUYeHHS OrnipeziesieHne 1EHbI IeTIeHUs TPUOOPOB, CHATHE MoKa3zaHuid. OnpeaesieHne morpenrtHoCcTen
NPHUPOJbI: TeOPeTHYEeCKUl 1 U3MEpEHUN.
JKCIEPHUMEHTAIbHbIH
2. | TennoBble SIBJIEHHSI U METObI UX Omnpenenenue yIIMHEHMs Tela B IIpoliecce M3MEHEHUs TeMrepaTypsl. Perienue 3agau Ha
O — OIpEEIIEHNE KOJINYECTBA TEIUIOTHL. [[puMeHeHne TenaoBoro pacmperns A perucTpanuy
temneparypsl. MccaenoBanue nporeccoB IIaBieHus U oTBepAeBanus. M3ydueHue ycTpoiicTBa
TEIUIOBBIX ABUTartesei. [Tpubopsl s u3MepeHns BIaKHOCTH BO3IyXa.
3. | DnekTpHYecKHe SIBJEHUS U METOIbI Omnpenenenue yeabHOro CONPOTUBIIEHUS TPOBOAHMKA. 3akoH OMa i ydacTka 1enu. Pemenue
S —— 3ajad. I/IccnezEOBaHne U UCIOJIb30BaHUE CBOWCTB AIEKTPUUECKUX KOH/ICHCATOPOB. Pacuer
noTpebsieMoit anektposHepruu. Pacuet KIII snekrpruueckux yctpoiicTB. Pemmenue 3a1a4 Ha 3aKOH
Jxoyinsa -Jlenna.

4. | DneKTpOMATHUTHBIE ABJICHUS [Tony4yenue u puKCUpOBaHHOE N300paKEHUE MAaTHUTHBIX NoJiei. M3yueHne cBOiCTB
anekTpomarnuta. M3ydeHue Moieu 31eKTpoABUraTess. Perenre kadeCTBEHHbBIX 3a]1a4.

5. | OnTuka N3ydenue 3akoHOB oTpakeHusi. HaOnroaeHue orpaxkeHus u npejaoMieHus ceera. M3o0paxkenus B

muH3ax. OrnpeneneHue rimaBHOro (JOKyCHOTo pacCTOSHUS M ONTHYECKOW CHIIbl TMH3bI. Habmonenue
uHTepdepeHIy cBeTa. Pemenne 3aqay Ha npenomiieHue cBeta. HabaroneHne noiHoro orpaxxeHus
CBETa.




RJacCC

Ne Ha3zBanmue pa3nena (Tembl) Conep:xanue y4eOHOI0 MpeaMeTa, Kypca

1. | Maraerusm Kommac. [Ipuanun pa6otsl Maraut. MarauThl OJIOCOBBIE, 1yroBble. MaruuTHas pyaa. MarautHoe
nosie 3emiu. M3roroBnenue Maraura. Pernienre kaueCTBEHHbIX 3a/1a4.

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

3. Ceer Uctounuku cBeta YcTpoicTBO riaza. ConHeyHble 3aiiunuku. Tenb. 3aTMenue. [[BeTa KOMIakT aucka.
MpeupHbIl cniektp. Pagyra B npupoge. Jlynnsie u Conneunsie 3atmenus. Kak cimomars nyu? Kak
3akeub OroHb? PellieHne HecTaH1apTHBIX 3aj1ad.

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

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

pebsiTa, y)Ke cAenaBIre CBOM mpodecCuoHaIbHbIN BRIOOD.

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

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

TemaTuyeckoe njaanupoBanue (1 200 odyuenusn)



RKJI1accC

Haumen Conep:xkanue Koanuect ®opma Hcnoan3oBanue Hara
oBaHHeE BO 3aHATUH o0opynoBanns «Touka
pasjena 4acoB pocTay
1 BBoaHoe 3anaTHE. IHCTpYKTaX 10 TEXHUKE OE30M1aCHOCTH. 1 Oecena O3HaKkoMJIEHHE C
Ha 6a3e Llentpa "Touka Pocra" nudpoBoii maboparopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUH U3MEPEHUS)
. IlepBoHayajibHbIE CBeICHUS O CTPOCHHHU BellecTBa A
2 OkcnepuMmeHTanbHas padora Ne 1 «Onpenenenue 1eHbI AeTCHUS 1 sKkcriepuMeHT | JIunelika, eHTa MepHasi,
Pa3IUYHBIX IPUOOPOBY. WU3MEPUTEIIbHBIN TUIUHP,
Ha 6a3e ILlenTpa "Touka Pocta" TEPMOMETP, TaTUYUK
TEeMIEPATYPhI
3 OxcnepuMeHTanbHas padota Ne 2 «OmnpeneneHne reoMeTpUIeCcKux 1 skcniepuMeHT | HaGop reomerpudeckux
pa3MepoB Te». Ten
Ha 6a3e LlenTpa "Touka Pocta"
4 [IpakTnueckas padota Ne 1 «3roToBiieHne U3MEPUTETHLHOTO 1 IIpaKTHYECKast
LAJTUHIPAY pabora
) OkcnepuMeHTanbHast padbora Ne 3 «M3MepeHne TeMnepaTypsl Te» 1 AKCIIEPUMEHT
6 DkcniepuMeHTanbHas padota Ne 4 «3MepeHne pazMepoB MajbIx 1 AKCIIEPUMEHT
TE.
7 OxcnepumeHTanbHas padota Ne 5 «3mepeHne TONMIIUHBI JTUCTA 1 SKCIEPUMEHT
Oymaru»
I'nasa |l. BzanmopeiicrBue Tea 124
8 DkcniepuMeHTaNbHAs pabota Ne 6 «3MepeHue cKopoCcTH JBUKCHHUS 1 AKCIEPUMEHT
TEI.
9 Pemenue 3amad Ha Temy «CKOpPOCTh pAaBHOMEPHOIO JIBUKEHUS» 1 pelieHne
3a1a4y
10 DxcnepumeHTanbHas padbota No7 «M3mepenue maccer 1 kammm 1 AKCIEPUMEHT AIIEKTPOHHBIC BECHI

BOJIBI.
Ha 6aze Llentpa "Touka Pocra"




11 OkcnepuMmeHTanbHas padota Ne 8 «l3mMepeHne miIoTHOCTH KycKa 1 skcniepuMeHT | Jlunelika, meHTa MepHas,
caxapa» WU3MEPUTENIbHBIN [UITUHIP,
Ha 0a3e [lentpa "Touxa Pocra" 3IIEKTPOHHBIE BECHI
12 OkcnepuMmeHTalbHas padota Ne 9 «/3mepenue mioTHOCTH 1 skcnepuMeHT | Jlunelika, neHTa MmepHas
9 2
X03UCTBEHHOTO MbLIa. W3MEPUTENbHBIN [UITUHIP,
Ha 6a3e Llentpa "Touka Pocra" AJIEKTPOHHBIC BECHI
13 Pemenue 3anau Ha Temy «I[110THOCTD BemecTBa. 1 pelieHue
3a1a4y
14 OkcnepumeHTanbHas padora Ne 10 «McciaenoBanue 3aBUCUMOCTH 1 SKCIEPUMEHT
CHWJIBI TSDKECTH OT MacChl TeJa.
15 OkcnepumenTanbHas padota Ne 11 «Onpenenenre Macchl 1 Beca 1 AKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 DOkcnepumeHTanbHas padota Ne 12 «CrnoxeHne cuil, HarpaBiICHHBIX 1 skcriepuMenT | IlTaTus, peruar, TuHelKa,
10 OAHOUN IPSAMOI». JIBa OJTMHAKOBBIX I'Py3a, 1B
Ha 6336 LleHTpa "Tqua POCTa" 6JIOKa, HUTBb HECPACTAXKUMaAsA,
JIMHEHKA U3MEPUTEIIbHAS,
JUHaAMOMETP
17 OkcnepuMeHTanbHast padora Ne 13 «M3MepeHue xecTKOCTH 1 skcnepuMeHT | Lltatus ¢ kpenexom, Habop
NPYKUHBDY TpYKKH, HAGOP TPy30B,
Ha 6a3e Ilentpa "Touka Pocta" JIMHCHKA, TUHAMOMETP
18 OkcnepumeHTanbHas padora Ne 14 «M3mepenue ko3 duimenta 1 JKCIEPUMEHT | JlepeBsiHHBIN OpyCOK,
CHJIBI TPEHUS CKOIBKCHHUSI. HabOp rPy30B, MEXaHU-
Ha 6a3e LlenTpa "Touka Pocta" YyecKasi CKaMbs,
JTMHAMOMETP
19 Pemenue 3anaq Ha Temy «Cuiia TpeHU. 1 pelieHne
3a/1a4
I11. JaBienue. /laBjieHune :KUJAKOCTEH U ra3oB 74
20 OkcniepuMeHTaNbHas padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 AKCIEPUMEHT
JABJICHUS OT IUIOMIAIH MTOBEPXHOCTH»
21 OkcnepuMeHTanbHast padora Ne 16 «OmnpeneneHue qaBieHus 1 JKCIIEPUMEHT
WIMHIPUYECKOro Tenay. Kak Mpl Buaum?
22 DkcnepuMeHTaNbHas padota Ne 17 «Brruucienue cuibl, ¢ KOTOpOn 1 AKCIIEPUMEHT
b

aTMoc(depa JaBUT Ha MMOBEPXHOCTH cToay. [louemy Mup
Pa3HOIBETHBIN.




23 OkcnepuMeHTanbHast padora Ne 18 «Omnpenenenue Macchl Tena, 1 AKCIIEPUMEHT
JIaBAIOIIETO B BOJIEY.
24 DkcnepumeHTanbHas padota Ne 19 «OnpeneneHue mioTHOCTH 1 JKcnepuMeHT | JInHelka, JIeHTa MepHasi,
TBEPAOIO TEJIay. M3MEPUTENIbHBIN IUITUHP,
Ha 6a3e LlenTpa "Touka Pocta" ANIEKTPOHHBIC BECHI
25 Pemrenue kauecTBeHHBIX 3a7a4 Ha TeMy «llnaBanue Teny. 1 perieHue
3a/1a4y
DOkcnepumeHTanbHas padota Ne 20 «V3yueHue yCcJIOBUA IJTaBaHHS 1 JKcrepuMeHT | JuHamomerp, mraTus
26 TEI. YHUBEPCAIbHBIA, MEPHBIN
Ha 6a3e LlenTpa "Touxa Pocra" [HITAHAD
(MeH3ypka), Tpy3
UWIUHAPUYECKUAN U3
CIICIaJIbHOI'O ITJIaCTHKA,
HUTh, TIOBapECHHAS COJIb,
IajiouKa Ijid nepeMenin-
BaHUA
V. PaGoTa u MOIIHOCTD. JHEprus 8u
27 DkcniepuMeHTaNTbHAS padota Ne 21 «Bwrauciienne paboThl, 1 AKCIEPUMEHT
COBEpIICHHOH IIKOJILHUKOM IpH nogbeMe ¢ 1 Ha 3 aTax»
28 OxcnepumeHTanbHas padota Ne 22 «Brraucienne MOITHOCTH 1 SKCIEPUMEHT
pa3BUBaeMOU MKOJILHUKOM IpH MoabeMe ¢ 1 Ha 3 3Tax»
29 OkcnepuMeHTanbHast padora Ne 23 «OnpeeneHue BEIMTPHIIIA B 1 skcnepuMeHT | IoxsuxHelil 1
CHJIe, KOTOPBIN AaeT MOJBUKHBIM U HETIOJBUKHBIN OJIOK». HCTIO/IBHKHBIN OI0KH, HAaOOp
Ha 6a3e Ilentpa "Touka Pocta" TPY30B, HUTbH, TUHAMOMCETD,
IITaTUB, TMHEWKA
30 Pemenue 3anau Ha Temy «PaboTta. MOITHOCTBY. 1 pelieHne
3ama4y
31 DkcnepumeHTanbHas padota Ne 24 «Bwruucnenue KI1/] HakinonHoM 1 skcnepumenT | Llratus, Mexannyeckas
IOCKOCTH. CKaMbsi, OPYCOK C KPHOUKOM,
Ha 6a3e Ilentpa "Touka Pocta" JHelka, Habop rpy3oB,
JTMHAMOMET]
32 OxcnepuMmeHTanbHas padota Ne 25 «3MepeHne KUHETUUECKOU 1 SKCIEPUMEHT
SHEPTUU TeJay
33 Pemenue 3anay Ha Temy «KuHeTndeckas SHEPTHI». 1 perieHue

3a1a4




34 HToroBslii KOHTPOJIb 3HAHMIA. 1 IUIaKTHYECKO
€ 3a/1aHue
34
Hmozo
TemaTnueckoe miianupoBanue (2 200 odyuenus)
RJacCC
Haumen Conep:xkanue Koanuect dopma HUcnonn3oBanue JlaTa
oBaHHe BO 3aHATHHA obopynoBanus «Touka
pa3jiena 4acoB pocTay
|. ®uznyeckunii MeTo U3yuYeHHsI MPUPOIbI: TEOPETHYECKHI U 3u
IKCHEPUMEHTAIbHbIH
1 BBoaHoe 3anaTne. HCTpYKTaX MO TEXHHUKE O€30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Ilentpa "Touka Pocra" uudpoBoit taboparopueit
"Touka pocra"
2 OkcnepuMeHTanbHast padota Ne 1 «OnpeneneHue HEHbI 1eIeHUS 1 skcriepuMeHT | JIuHelika, jeHra MepHas,
puUOOPOB, CHATHE MTOKA3aHUI» M3MEPUTEIbHBIH IMITHHAP,
Ha 6a3e Ilentpa "Touka Pocta" TEPMOMETD, TaTHUK
TeMIepaTypbl
3 Omnpenenenue norpemHocTeil n3mMepenus. Penienne kauecTBEHHbIX 1 pelieHue
3azad. 3a1a4y
I'naea |l. TenjioBble IBJIEHUS M METOIbI HX HCCJIEI0BAHUS 8u
4 Ormpenenenne yIJIMHEHHS TeJla B TIPOIECCe U3MEHEHUS 1 OTIBIT - JlaboparopHsrit
TeMIIepaTyphbl UCCIIeIOBaHUE | TEPMOMETP, JaTUUK
Ha 6a3e [lenTpa "Touxa Pocra" TEMIIEPaTyphl
5 Pemenue 3aa4 Ha onpeaeneHue KOJTUIECTBA TEIUIOTHI. 1 pelieHue
3a1a4
6 [TpuMeHeHHe TEeTII0BOTO PACIIMPEHHS UI PETHCTPALUU 1 Mpe3CHTAIHS




TeMIepaTypbl. AHAIH3 U 00001IeHHEe BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 OkcnepuMeHTanbHast padora Ne 2 «MccnenoBanue nporeccos 1 sKCHepuMeHT | JaTuuk TemMreparypel,
IJIABJICHUSA U OTBEPIACBAHUY. KaJIOpUMETP, COCY C
Ha 0a3e Llentpa "Touxa Pocra" TAIOIMM JILZOM, COCYZ €
BOOOM, DJICKTPOHHEBIC BECHI.
8 [IpakTuueckas padbora Ne 1 «3yueHue cTpoeHUs KpUCTAILIIOB, UX 1 IpaKkTU4YecKast
BBIpAIIBaHUE. pabota
9 N3ydeHue ycTpoiCTBa TEIUIOBBIX ABUTATEIICH. 1 JIEKLIHS
10 [TpuGops! 17151 U3MEPEHHUS BIAKHOCTH. DKCIIEpUMEHTaIbHAast padoTa 1 sKcnepuMeHT | JaTuuk TemMneparypel,
Ne 3 «Onpenenenue BIa)KHOCTH BO3/lyXa B KAOMHETaX LIKOJIbD) TEpMOMETP, MapiLd, COCYyA €
Ha 6a3e lenTpa "Touka Pocra" BOJOH
11 Pemenne kauecTBeHHBIX 3a1a4 Ha onpeaenenue KII1/I termoBoro 1 pelieHue
nsurarens. https://uchitel.pro/3anaun-Ha-KnA-TeNI0BbIX- 3a1a4
nBUTATEINCH/
I11. DekTpuyeckne siBJIEHUSI M METObI UX HCCJIET0BAHUS 8u
12 [IpakTuueckas pabota Ne 2 «OmnpeneneHue yaeabsHOTO 1 npakTudeckas | HaTyuk HanpsoKeHwus,
COIPOTUBJICHUS Pa3INYHBIX IIPOBOJHUKOBY. pabota BOJIETMETD ABYXIPEACIILHBIN,
Ha 6a3e Ilentpa "Touka Pocta" UCTOYHUK ITHTAHWA,
KOMIIJICKT IPOBOAOB,
PE3UCTOPLI, KIIFOY
13 3axon OMa 715 yyacTka 1enu. Pemenue 3anad. 1 pelieHue
3a1a4y
14 HccnenoBanue 1 UCHOIb30BaHUE CBOMCTB 2JIEKTPUUECKUX 1 Ha0JII0/IeHNe
KOHJIEHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTb COIPOTHBIIEHNS IPOBOJAHUKOB OT 1 pelieHne
TEMIIEPaTypHhI. 3a1a4y
16 [IpakTuueckas padbota Ne 3 «Pacueér norpebisiemoit 1 npakTudeckas | Jarduk Toka, qaTduk
ANEKTPOIHEPTHH COOCTBEHHOTO JI0MaY. pabota HaIPpSKCHUSA, aMIICPMETP
Ha 6a3e IlenTpa "Touka Pocta" ABYXIPEACTbHBIN, BOTBTMETD
JIBYXIPEIEIbHBIN, JIAMIIOUKA,
HCTOYHUK IMUTAHUA,
KOMILJICKT ITPOBOJIOB, KJIFOY
17 Pacuer KII/] anexTpuueckux ycTpoONCTB. 1 pelieHue

3aJga4d



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

18 Pewmenne 3anay Ha 3akoH Jl>xoyid - JIlenna. 1 pelieHue
3a/1a4
19 Pemtenne kaueCTBEHHBIX 3a1a4. 1 JIeIoBas Urpa
V. Dj1ekTpOoMarHuTHbIE sIBJIEHUS S4y
20 [Tonyyenue u GUKCUPOBAHHOE N300pAKECHUE MArHUTHBIX TOJIEH. 1 npaktuyeckas | Jemoncrpauus
Ha 6a3e LlenTpa "Touka Pocra" pabota «H3mepenne MarHUTHOTO
110JI51 BOKPYT MPOBOJAHMKA C
TOKOM»: 1aTYUK MAarHuTHOI O
oJIs, ABa
mTaTuBa, KOMIUICKT
IIpOBOJOB, UCTOYHHUK TOKa,
KIIFOY
21 N3ydeHnne CBOMCTB 1EKTPOMarHura. 1 HaOJIFO[eHUE
22 N3ydenue monienu 371€KTPOABUTATES. 1 JIEKIIHS, IEM.
AKCIICPUMEHT
23 DKCcKypcusl. Oecena
24 Pemrenune xaueCTBEHHBIX 3a1a4. 1 penieHne
3a/1a4
V. OnTuka 10
25 N3ydeHue 3aKk0HOB OTpaKEHUs. 1 JIEKIIUS, JIEM.
AKCIIEPUMEHT
26 OkcnepuMeHTanbHas padora Ne 4 «HabnroneHne oTpaxkeHus U 1 sKcriepuMeHT | OcBeTHTENb ¢ HCTOYHUKOM
MPEJIOMJIEHHUS CBETAY. csera Ha 3,5 B, ncrounuk
Ha 6a3e IlenTpa "Touka Pocta" IINTaHuA, KOMILICKT
NPOBOJIOB, LIeieBas quadpar-
Ma, HOJYUWINHAP, IUVIAHIICT
Ha IINIOTHOM JIUCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 OxcnepumeHTanbHas padota Ne 5 «M300pakeHust B THH3aX». 1 sKcrepuMeHT | OcCBeTHTENnh C HCTOYHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBera Ha 3,5 B, ncrounuk
MTUTaHHS, KOMIUICKT
MIPOBO/IOB, IIeJIeBas quadpar-
Ma, SKpaH CTaJIbHOM,
HaTPaBJIISIONIAs C
M3MEPUTEIHLHOM IIKaJOoMH,
coOuparoIue JINH3HI,




pacceuBaronias JIMH3a, claij
«Mogenb npenmeTa» B
penrtepe
28 OkcnepuMmeHTanbHas padora Ne 6 «Onpenenenne ri1aBHOTO 1 AKCIIEPUMEHT
(hOKYCHOTO pacCTOSIHUS U ONITUYECKOM CHJIBI JIMH3BI».
29 OkcnepuMeHTanbHas pabora Ne 7 «Habmronenue unrepdepeHuuu u 1 JKCIIEPUMEHT
T(pPaKLIUU CBETa.
30 Pemienue 3aa4 Ha MpeIOMIICHHE CBETA. 1 perieHue
3a/1a4y
31 DkcniepuMeHTaNIbHAs padota Ne 8 «Haburoienne moIHoro 1 IKCIIEPUMEHT
OTpaKCHUS CBETAY.
32 Pemenue kaueCTBEHHBIX 3a/1a4 Ha OTPAKEHUE CBETA. 1 pelieHue
3a1a4y
33 3amuTa mpoekToB. [IpOeKTHI. WCCIICIOBAHMSI
34 HToroBbiii KOHTPOJIb 3HAHUH. 1 IUJAKTUYECKO
€ 3aJ]aHne
34
Hmozo
TemaTnueckoe miianupoBanue (3 200 odyuenus)
KJIacC
Haumen Conep:xkanue Koanuect dDopma Hcnoan3zoBanue JlaTa
OBaHHeE BO 3aHATHA o0opynoBanns «Touka
pa3jena 4acoB pocTa»
1 BBoanoe 3anatue. HCTpyKTaxk o TexHHKe Oe3onacHocTu. 1 1 Oecena
I. MarueTrusm 94
OxcnepumenTanbHas padota Ne 1 «Kommac. [TpunImun paboTs». 1 AKCIEPUMEHT
[TpakTrueckas padora Ne 2 «OpueHTHpPOBAHUE C TIOMOIIBIO 1 MpaKkTUYecKast
KOMITaca. pabora




4 MaruuTsl. [eiictBue MaruuToB. Pemenue 3agad 1 HaOIIOIEHNE,
pelieHue
3aj1a4
OkcniepumeHTaNbHAs pabota Ne 3 «3aHUMAaTETHHBIC OIBITHI C 1 SKCIEPUMEHT
5 MarHuTaMu.
Marnuthas pyna. [Tonesnsie uckomnaemsie Camapckoii 001acTu. [Ipe3eHTaLNs
JleiicTBe MarHUTHOrO 10J1s1. MarHuTHOE IMoJjie 3eMIIH. JeMoHcTpanus
Ha 6ase Ilentpa "Touka Pocra" «H3mMepeHnne 10Jisi MOCTOSH-
HOI'0O MAaTHUTA». JaTYUK
MAar"HuTHOTO I10JId, I10-
CTOSIHHBIM MAar"HuT I10JIOCOBOU
8 JleiicTBrEe MarHUTHOTO NoJIs1. Pemenue 3anay. 1 pelieHue
3a1a4y
9 OkcnepuMeHTasbHas padota Ne 4 «3roroBieHre MarHUTOBY. AKCIIEPUMEHT
10 [Ipe3eHTarus MpoeKTOB. WCCJIETOBAHMUS
I'nasa |l. DaekrpocraTnka 94
11 OkcnepuMeHTanbHast padora Ne 5 «CtaTuueckoe 3JeKTpUIECTBOY. 1 AKCIIEPUMEHT
12 OCTOpOKHO CTaTUYECKOE IIEKTPUUECTBO. Penenne 3anau 1 pelieHue
3a/1a4y
13 OkcnepuMeHTalbHas pabota Ne 6 «3aHUMaTENbHBIE ONBITHIY. 1 JKCIIEPUMEHT
14 DNeKTpUYeCcTBO B UTrpymikax. CxeMbl paboThI 1 MpaKTUYECKAst
pabora
15 DJIEKTPUYECTBO B OBITY 1 KMHOIIOKa3
16 OkcnepuMeHTanbHast padota Ne 7 « YcTpoilcTBO GaTapeiku». 1 HaOJro/IeHue
17 DkcniepuMeHTaNIbHAs pabota Ne 8 «300peTaem GaTaperky». 1 MpaKkTUYecKas
pabora
18 [Ipe3enTanus MpoeKToB. 1 Hay4yHbIE
UCCIIEIOBaHMS
19 IIpesenTanus MpoeKTOB. 1 Hay4yHbIE
UCCIIETOBaHUS
20 [IpesenTamus mpoeKToB. 1 Hay4HbIC

Hucciaca0oBaHus




I11. Ceer 154
20 Hctounuku cBera. nekuus, geM. | OcBeTHTENb ¢ HCTOYHHKOM
Ha 6a3e LlenTpa "Touka Pocta" SKcrepuMeHT | cBera Ha 3,5 B, ncrounux
IUTaHuA, KOMIIJICKT
MPOBOJIOB, HIeneBas quadpar-
Ma
21 Kak Me1 Buanm? JIEKLIHA, IEM.
HKCIEPUMEHT
22 [ToueMy Mup pa3HOLBETHBIM. JeKUuUs
23 OkcnepuMeHTanbHast padora Ne 9 «Tearp TeHei» HKCIIEPUMEHT
24 OkcnepuMeHTanbHas padora Ne 10 «ConHeuHble 3aii4nKm skcriepuMeHT | OCBETHTENb C HCTOYHHKOM
Ha Gase Ilentpa "Touka Pocra" cBera Ha 3,5 B, HCTOYHHK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENeBast quadpar-
Ma, MOJYUHUJIUHAP, INTAHIIET
Ha IIJIOTHOM JINCTEC C
KPYT'OBBIM TPaHCIIOPTUPOM
25 Jucnepcusi. MbUIbHBIN CIEKTP JICKITUSA, JIEM.
HKCIIEPUMEHT
26 Panyra B npupoge. IIpE3EHTALNS
27 OkcnepumenTanbHas padora Ne 11 «Kak monyuuts panyry?». sKcriepuMeHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Ilentpa "Touka Pocra" cBeTa Ha 3,5 B, uctounuk
MUTAHUS, KOMIUIEKT
MIPOBO/JIOB, HIEJIeBast
nuadparma, moTyIHIAHID,
TUTAaHIIET Ha MJI0THOM JIU-
CT€ C KPyTrOBBIM
TPAHCIOPTHPOM
28 DKcKypeus 1 Oecena
29 Jlynusie u CoHeuHbIE 3aTMEHUSI. JEKIHSL, M.
IKCTIEPUMEHT
30 Kak cmomars srya? Oecema
31 3a3epkainbe. JIEKIIHA, IEM.
HKCIEPUMEHT
32 OkcnepuMeHTanbHast padora Ne 12 «3epkana 1 AKCIIEPUMEHT




33 3amura npoeKToB 1 HCCIe0BaHUS

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

Hmozo

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

MOHOJIOTMYECKOHN U INaIOrMuecKOi peyblo, ypOBEHb (PU3NUECKON KOMIIETEHIIUH.

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

3amaHusi OpUEHTUPOBAHBI HAa IPOBEPKY YCBOCHHUS COACPKAHUS Pa3IEIOB/TeM:

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

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

Inan pa6orel (7 Kiaacc)

Homep | IlpoBepsiemble 3JIEMEHThI IIposepsiembie yMeHMsI bana 3a

3aIaHUS | COJIeP KAHUS BBINOJIHEHHE
3alaHuA

1 [IpakTrueckas pabdora. YMenne coopaTh TPaKTUIECKYIO 1

YCTaHOBKY COTJIACHO 3aJaHUs
2 OmnpenenurenbHas Gopmyia 3Hanue GOpMyII IIIOTHOCTH BEILIECTBA, 1
BEJTUYHUHBI CHUJIa TPCHHUS
3 N3mepenne Gpuznyeckoit YMeHue noib30BaThCsl N3MEPUTEIILHBIMU 1




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

4 BrruncnuTenbHbIC HABBIKH Bberaucnsats pU3NUecKyIo BETHUUHY, 1
3aMUChIBaTh PE3yNbTaT B €AMHULIAX
n3mepenust CU

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

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

BapuantNel

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

B Gnanke oTBETOB:

e cJenaiiTe pUCYHOK SKCIIEPUMEHTAILHOM YCTAaHOBKH ISl ONpeieieHns o0bema Tena;

e 3anumute GOpMyINy IS pacueTa MIOTHOCTH;

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

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

MMOBEPXHOCTHIO HAMPABJISIONICH.
B Oiranke oTBETOB:

® CJEJIaliTe PUCYHOK DKCIIEPUMEHTAIIBHON YCTAHOBKH;



e zanumute GopMyy sl pacueTa KodhOUIIMEHTA TPEHUS CKOIbKCHUS;

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

e 3anummTe YMCIEHHOE 3HaUCHHE K03 pULmeHTa TpEHHs CKOJIbKECHHUS.

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

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

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

Coaep:xkaHue KpuTepus Banasl
[TonHOCTBIO MPaBUIILHOE BBIMIOJHEHHE 3aJaHUs, BKIIIOYAIOIIEe B ce0sl:
® CXEMaTHYHBIH PUCYHOK IKCIICPUMEHTAIBHON YCTAaHOBKH;
e (opmyny ansa pacu€Ta HCKOMOW BETMYUHBI MO TOCTYIHBIM JJI1 U3MEPEHUS BEIUUUHAM (8 OaHHOM clyyae OJisl
onpeoeneHus NJIOMHOCMU mena); 4
¢ IPaBWIBHO 3allMCAHHBIC PE3YJIbTATHI MPSIMBIX U3MEPEHUH (8 OaHHOM Cllyuae pe3yibmamol U3MepPeHUst MAcCul meia u

obvema mena);
e MOJyYCHHOE MMPABUIHLHOE YUCIICHHOE 3HAUCHHE UCKOMO BETTMUNHBI

[TpuBeneHbI Bce AIIEMEHTHI MPaBUILHOTO 0TBETa 1-4, HO JIOMyIeHa OMKNOKa PU BBIYMCICHUN 3HAUEHUS] HICKOMON
BEJINYMHBI.

NJIN

JlomyiieHa omrOka npu 0003HauYE€HUH €IMHUL] U3MEPEHUSI ICKOMON BETHUYUHBI. 3
NJIN

JlomyiieHa omrOka B CXeMaTHYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, HJIM PUCYHOK OTCYTCTBYET, UITU
OTCYTCTBYET (pOopMyIa B 00IIEeM BHUJIE JJIS pacueTa NCKOMOM BETMUHUHBI




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

NJIn

[TpaBUIBHO MPUBEIECHBI 3HAUEHUS MPSMBIX U3MEPEHUH BETUYMH, 3arucana Gopmysia s pacueTa HCKOMOM BETMYHUHBI, HO
HE IIOJIYYE€H OTBET, U HE IPUBEIACH PUCYHOK IKCIIEPUMEHTAIBHON YCTaHOBKH.

N

[IpaBunbHO NpUBENECHBI 3HAYEHUS IPSMBIX U3MEPEHUI, TPUBEICH NPABUIbHBINA OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIBHON YCTAaHOBKHU M (popMysia JuIst pacyeTa HCKOMOI BETUUHHBI

3anucaHbl TONBKO MPABUIIbHBIC 3HAYCHUS MIPSIMBIX H3MEPEHUH.

NJIN

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOJIBKO OJJTHOTO U3 MPSIMBIX U3MEPEHUH, U IPECTaBICHA IPABUIBLHO 3allCaHHas
dbopmyna aiist pacueéta HICKOMOW BEJINYHHBI.

12015t

[IpuBeneHO MpaBMIIBHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPSAMBIX U3MEPEHUH, U CIeTaH PUCYHOK IKCIIEPUMEHTAIBLHON
YCTaHOBKH

Bce ciydan BBIOJTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBILLIEyKa3aHHBIM KPUTEPUSIM BbICTaBieHud 1, 2, 3 wiu 4 Ganos.
Pa3po3HenHsble 3anncu. OTCYTCTBHE MONBITOK BBINOJIHEHUS 3a1aHUs

Maxkcumanvuoiu 6auin

Bapuant Ne2
1)

2y

2) Fynp= Frp (Ipu paBHOMEPHOM JIBHYKCHUH ),

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



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

Copepxxanue kpurepus

Banabl

[ToHOCTBIO MPaBUIIbHOE BBHIOIHEHHE 3a/1aHUs, BKIIIOYAOIIEE B CEOs:

® CXEMaTHYHBIH PUCYHOK 3KCIICPUMEHTAIBHON YCTAaHOBKH;

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

® TIPaBWIBHO 3aMMCAaHHBIC PE3YIBTATHI MIPSMBIX H3MEPEHUN (8 OGHHOM Cllyuae pe3yabmamsl UsMepPeHUs 6eca meia ¢ 08yMs
2PY3aMU U CUTbI MPEHUSL CKOIbICEHUSL),

e MOJyYCHHOE MPABHIBLHOE YUCIICHHOE 3HAUCHHE UCKOMO BEJTMUNHBI

[IpuBeneHbI Bce 2IEMEHTHI IPaBUIILHOTO OTBeTa 1-4, HO omyIieHa olnOKa NPy BEIUMCICHUH 3HAaYEHHS] HCKOMOM BEJIMYMHBI.
NJIn

JlomyiieHa omrOka npu 0003HaYE€HUHU €IMHUL] U3MEPEHUSI ICKOMOW BEIHYUHBI.

NN

Jlomy1iieHa oniOKa B CXeMaTUYHOM PUCYHKE 3KCIIEPUMEHTAIbHON YCTaHOBKH, UJTM PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
¢dopmyna B o011eM BUie JIs pacueTa MCKOMON BEIMYHHbI

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

NJIn

[IpaBriIbHO NpUBENEHBI 3HAYSHUSI IPSMBIX U3MEPEHUN BEIMUNH, 3aMKrcana (opMyia AJisl pacyeTa HCKOMOM BETMUYMHBI, HO HE
MOJIy4€H OTBET, U HE MPUBEACH PHUCYHOK IKCIEPUMEHTAIBHON YCTaHOBKHU.

NI

[IpaBHIIbHO MPUBEICHBI 3HAYCHUS MIPSIMBIX U3MEPEHUH, IPUBEACH MPABUIILHBIA OTBET, HO OTCYTCTBYIOT PHCYHOK
AKCIIEPUMEHTAJILHONW YCTAaHOBKH U (popMyIa Juis pacueTa MICKOMON BETHUMHBI




3anucaHbl TOJIBKO MPABUIbHBIC 3HAUCHHS PSIMBIX U3MEPEHUMN.

I

[TpuBeeHO MPaBUILHOE 3HAYCHHUE TOJIBKO OJTHOTO U3 MPSIMBIX M3MEPEHUH, U TIPECTaBJICHA MPABUIILHO 3amucanHas GopMyia s
pacyeTa HCKOMOM BEJIMYUHBI.

NJIN

[IpuBeneHo MpaBMWIIBHOE 3HAYEHUE TOJBKO OJHOTO U3 MPSMBIX H3MEPEHUH, U CICIaH PUCYHOK SKCIIEPUMEHTATILHON YCTAHOBKH

Bce ciyyan BBINOJTHEHUS, KOTOPBIE HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPHUSAM BbICTaBIeHH 1, 2, 3 nim 4 Gayios.
Pa3posHennsle 3anncu. OTCYTCTBHE NONBITOK BBINOIHEHUS 3a1aHUs

MaxkcumanvHoiu 6aun




Inan pa6orsl (8 kiaacc)

Homep | IIpoBepsiemblie 3JIEMEHThI IIposepsiembie yMeHH S bana 3a
3a/IaHusl | CO/IePKAHUS BbINIOJTHEHH e
3a/laHus
1.1 SIBIIEHUS TEIUIONPOBOJHOCTH OOBbsiCHEHUE SIBIICHUI TETUIONPOBOIHOCTH 1
12 ArperatHbie coctosiaus | UteHue rpadukoB HarpeBaHus Tell. 1
BelIeCTBa
1.3 3aKOHBI TOCTOSIHHOT'O TOKA [TpakTudeckue ymeHus: o paboTe ¢ AIEKTponpudopamMu. Y MEeHUE 4
HaXOXICHUS BEIIMYMHBI IKCIIEPUMECHTAIBLHBIM METOJIOM
UTOIO 6
2.1 SIBIIEHUS TEIUIONPOBOJHOCTH OObsicHEeHHE SBICHUHN TETUIONPOBOIHOCTH 1
2.2 ArperatHble coctostHus | UreHue rpapukoB OXJIaxaeHUs TeIl. 1
BEILIECTBA
2.3 3aKOHBI MOCTOSITHHOT'O TOKA [IpakTuueckue ymeHusi mo paboTe ¢ aneKTponpudopamu. Y MeHue 4
HAXO0XJACHUS BEIMYMHBI SKCIIEPUMEHTAILHBIM METOJI0M
UTOIO 6

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



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

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

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

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

1
T
|
]-.: R
Puc. 176
IIpomesxkyTounasi arTecTanus 8 Kjacca
«PHU3HKa B IKCIIEPHMEHTAX H 32J249aX»
Bapuant2
B 98 1. K nomeuke npuOUTHI ABa OIMHAKOBBIX JIMCTA 0€0i xKecTh. BHYTpeHHsIsI TOBEPXHOCTh OJJHOTO U3 HUX MOKPHITa KOMOTHIO,

a apyras octamieHa Onectsimied. K HapyKHOW MOBEPXHOCTH JHCTOB MPHUKJICCHBI BOCKOM CHHYKH. MEXIy TUCTaMH TOMEMIAI0T PacKalleHHBIH
MeTayuTmueckuil mapuk (puc. 93). OMHOBPEMEHHO JIM OTIATyT CIIMYKH OT JIUCTOB JKeCTU?

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

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

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

BOJIbTMETP, CEKYHIOMED
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OTBeTHI H KPUTEPUH OLIECHHBAHWS BBINOJIHEeHUs 3a1aHumii (8 Ki1acc)

1 BapuanT

11 2)5
3) 1. CobGparts Lerb 1Mo cxeMe.

2. IloaxTI0unTh aMIepMETP M BOJIBTMETP, YUHUTHIBAs IPABHJIA TOAKIIOYCHUS IPUOOPOB.
3. [IpoBectu npsiMble U3MEPEHUS (CHIIBI TOKA U HATIPSIKEHMUS)
4. I1o BBIYMCTUTENBHON OpMyJie OMpeaeNuTh HICKOMYIO BEJIHUUHY.

2 BapMaHT
1)2 2) 2
3) 1. CobGparts 1iemb 0 CXeME.
2. IToaKTFOUnTh aMIIEPMETP M BOJIETMETP, YUYUTHIBAs MPABHIIA ITOAKIIOYCHHUS TIPUOOPOB.
3. [IpoBectu npsiMbie H3MEpEHUs (CHIIBI TOKA U HATIPSDKEHHS).
4. [To BEIMUCTUTETHHON POpPMYJIE  ONPEAEITUTH HICKOMYIO BETHUUHY.



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

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

TpeOoBaHus K 3alIUTe MPOEKTA:

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

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

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

. KauecTBeHHBIE OTBETHI Ha BONPOCHI CIyILIATENEN M0 TeMe

. Yertko chopMyrpoBaHbl BEIBOIbI

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

2. TouHOCTH U3MEPEHUIA.

4. Uctopus kaneHaps.

5. OT MecCOYHBIX YacoB /IO AaTOMHBIX.

8. ConHeunas cucrema

9. CkopoCTh ABMKEHHSI TPAHCTIOPTA B TOPOJIE

10. Dueprus BeTpa

11. Kak ynepxatb paBHOBECHE

12. Tloyemy nmagaroT Tena
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