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HopmartusHas 6a3za

e 3akoH PO «O6 obpazoBanuu B Poccuiickoit @enepanum» Ne 273-D3 ot 29.12.2012;

®DenepalibHbII rOCyAapCTBEHHBIN 00pa3oBaTeNbHbBIN CTaHIApPT OCHOBHOTO 00111ero oopazoBanus (IIpukas
MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadps 2010 r. Ne 1897, B pegakiuu npukasa
MunucrepctBa o6pazoBanust v Hayku PD ot 29.12.2014 r. Ne 1644, ot 31 gexabps 2015 r Ne 1577);

e [IpumepHas OCHOBHasi 0Opa3oBaTeiIbHas MPOrpaMMa OCHOBHOTO 001Iero 00pa3oBaHusi, 000pCHHAs PELICHUEM
benepanbHOro yueOHO-METOUNIECKOT0 00beIUHEHHMSI 110 00IIeMy 00pa3oBaHuio (IpoToko ot § amperns 2015 . Ne
1/15);

o denepanbHBIN EPEUCHh YICOHUKOB, PEKOMEH/IOBAHHBIX (JIOMYIICHHBIX ) MHHHCTEPCTBOM 00pa30BaHUS U HAYKU
Poccuiickoit @enepannu K HCIIOIB30BAaHUIO B 00pa30BaTEIbHOM IpoIiecce B 001e00pa3oBaTeIbHBIX OPraHU3aHIX
IPU pealin3alii UMEIOLINX FOCYIapCTBEHHYIO aKKpeIUTaIuio 00pa3oBaTebHBIX TPOrpaMM HadyaabHOTO OOIIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIeT0 00pa30BaHus, YTBEPKICHHBIN MPUKa30M MUHHCTEPCTBA 00pa30BaHUS U
Hayku P® ot 28 nexabpst 2018 rona Ne 345 ¢ u3MEHEHUAMHU U TOMIOTHEHUSIMHU.

e denepanbHbIN EpeYeHb YUEOHUKOB, PEKOMEH/I0BAaHHBIX (JIOMYIIEHHBIX) MUHHUCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoii @enepaniuu K UCIOIB30BaHUIO B 00pa30BaTeIbHOM Ipoliecce B 0011e00pa3oBaTeIbHbIX OpraHU3aLUsAX
IIpU pealin3alii UMEIOUINX FOCYIapCTBEHHYIO aKKpEeIUTalMI0 00pa30BaTeNbHBIX IPOrpaMM HavyajabHOTO OOIIEro,
OCHOBHOT'0 00111er0, cpeHero ooiiero o0pa3oBaHus, yrBep kKIeHHbIN nprukazoM MuHHCTEpCcTBA 00pa3oBaHUs U
Hayku P® ot 31 mapta 2014 rona Ne 253 ¢ u3MeHEHUAMHU U JONOJHEHUSIMHU.

e [lepeueHb opraHu3zauii, OCyIIECTBIISIOMNX BbITYCK YU€OHBIX TOCOOUM, KOTOPBIE JOMYCKAIOTCS K
MCIIOJIb30BAHUIO MIPH pealin3allii UMEIOLINX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHBIX IPOrpaMm
HayaJIbHOTO 00IIeTr0, OCHOBHOTO 00OIIET0, CpeAHEro 00I1ero oopa3oBaHus, yTBepKIeHHbIN MpukazoM MUHOOpHAYKH
P® ot 09.06.2016 Ne 699;

e (OcHoBHas 0Opa3zoBaTeNbHAs MpOrpaMMa OCHOBHOTO o01iero oopazoBanuss MbOY Kuprunnesckas COIL,

e [IpumepHBIe MpOrpaMMBbI BHEYPOUHOM AesTenbHOoCcTH. HadansHOe n ocHOBHOE oOpasoBanue / [B. A. ['opckwuid,

A. A. Tumodees, JI. B. CmupHoB u 1p.] ; moxa pea. B. A. I'opckoro. — 4"e u3n. — M. : [Ipocsemenne, 2014 — 111 ¢. —
(CtannmapTbl BTOPOTO MOKOJICHUS).

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

Jlata yTBEpkKACHHUS: 26.02.2024
OO111ee KOTUYECTBO YACOB: 102
YpoBeHb peanu3aiuu: 0a30BbIT




| Cpok peanuzaumuu: | 01.09.2024 - 31.09.2027




I. Ilnannpyempblie pe3ybTaThl 0CBOCHUS KYPCA BHEYPOUHOM AeATEJILHOCTH 0 (pusmkKe.

[TporpamMMa no3BoJIsieT 10OUBATHCS CIASAYIONINX PE3YIbTATOB OCBOCHHUS Kypca BHEYPOUHOU NESTEIBHOCTH, HCIOJIb3Ysl 000py/10BaHue
HeHTpa odpasoBanus «Touka pocra»

OcHOBHasI TPyNNa y4amuxcs Hderu ¢ OB3
(BKJII0YASI HHTETPUPOBAHHBIX)

IIpeameTHbIC MeranpeamMerHble JInuHocTHBIE IIpeameTHbIC MeranpeamerHble JInuHOoCTHBIE
- YMETb I0JIb30BATHCS P. —ymetb paboTath o | -pa3BuBath - IMETh P. —ymeTs pabotarts | -pa3BuBath
METOJaMHU Hay4HOT O IIPEITI0’KEHHBIM II03HABATEJIbHbIE IIPEJICTABJICHUE O | IO MIPEIJIOKEHHBIM | TIO3HABATEJIbHBIC




UCCJIEI0BAHNS SIBJICHUMN
PUPOJIBI;

- IPOBOJUTH
HaOJII0IeHu,
MJIaHUPOBATh U
BBITNOJIHATH
AKCIIEPUMEHTBHI;
-00pabaTpIBaTh
pe3yJIbTaThl U3MEPEHUI;
- IPEACTABIATh
pe3yJIbTaThl U3MEPEHUM C
IIOMOILILIO TA0JIHII,
rpaduKoB u hopmy;

- 0OHapyKUBATh
3aBUCUMOCTH MEXIY
bu3MIeCKUMU
BEJIMYUHAMU;
-00BSICHSTH MOTy4YEeHHBIE
pe3yabTaThl U JIeaTh
BBIBO/IBI;

-OIIEHUBAThH TPAHUIIBI
MOIPELIHOCTEN
pe3yJIbTaTOB U3MEPEHU;
- YMETb MPUMEHSTh
TEOPETHUECKUE 3HAHUS
1o (pu3MKe Ha MPAKTHKE;
-pemiath pusnveckue
3a/1a4¥l Ha IPUMEHEHUE
MOJTYYECHHBIX 3HAHUI;

- BBIBOJIUTD U3
IKCIIEPUMEHTAITLHBIX
(haKkTOB U TEOPETUUECKUX
Mojenen pusnueckue
3aKOHBI;

- yYMETb JAOKJIAbIBATH O
pe3yJbTaTax CBOETO

UHCTPYKIUSAM; YMEHUE
M3JIaraTth MbICIU B
YETKOM JIOTUYECKOM
MOCJIeI0BATEIHHOCTH;
aHAIN3UPOBATH
CcOOCTBEHHYIO padoTy:
COOTHOCHTb IIJIaH U
COBEpIICHHbIE
OTepalnu, BHIICISITh
3Tamnbl U OLIEHUBATh
Mepy OCBOEHUS
Ka)KJI0T0, HAaXOJHUTh
OIIOKHU,
yCTaHaBIMBATh UX
MIPUYUHBI.

1. — opueHnTHUpOBaTHCS
B CBOEH CHUCTEME
3HAHUN: OTIUYATh
HOBOE OT YK€
W3BECTHOTO;
nepepadaTbIBaTh
MOJIYYEHHYIO
uHpopmMaIuio, nenaTh
BBIBOJIbI B pE3YJIbTATE
COBMECTHOH paboThI
BCET0 KJIacca; yMeTh
aHAIM3UPOBAThH
SIBIICHUS

K. — ymets paborats B
nape 1 KOJUIEKTUBE;
3¢ heKTUBHO
pacrnpenensirThb
00513aHHOCTH

WHTEPECHI,
HUHTEIUICKTYaIbHBIC H
TBOPUYECKHE
CIIOCOOHOCTH

y4aluxcs;

- MOTUBUPOBATh CBOU
JIEHCTBHSL; BBIPAXKaTh
TOTOBHOCTbB B JII000M
CUTYallUU TOCTYNUTD
B COOTBETCTBHH C
IpaBUJIaMu
IIOBEJICHUS;

- BOCIIPUHUMATh PeUb
YUUTENSA
(OHOKJIACCHUKOB),
HEIIOCPEICTBEHHO HE
oOpallleHHYI0 K
y4aiemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHYI0
JesATeTBHOCTD: CBOH
JOCTHKEHUS,
CaMOCTOSITENTBHOCTb,
UHHIUATUBY,
OTBE€TCTBCHHOCTbD,
NPUYMHBI HEeYya4

npupoe
BAYKHEUILNX
buznuecKux
SIBIICHUI
OKPYIKaIOIIEeTO
MUpa U TOHUMATh
CMBICTT
(hU3UIECKUX
3aKOHOB;
-IEMOHCTPHUPYIOT
YMCHHE
paboTath ¢
pa3HBIMH
HMCTOYHUKAMU
uH(popManuu;
-yMeTh
MPUMCHSITh
TEOpEeTHYECKUe
3HAHUSA 110
¢du3uke Ha
MIPAKTUKE;

- YMETH
UCTIOJIb30BaTh
MOJTy4YEHHBIE
3HAHUS B
MIOBCEHEBHOMU
KHU3HU (3KOJIOTHS,
OBbIT, OXpaHa
OKpYyXKaroleun
cpezbl)

- POBOJINTH
HAOI0IeHUS
(bU3UIECKUX
SIBIICHUI;
-U3MEPSIThH
buznueckue

WHCTPYKITUSM;
YMEHHE U3JIarathb
CBOM MBICIIU B
JIOTUYECKOM
MOCIIETI0BATEIILHOCT
u;

II. — ymenue
OTJINYATh HOBOE OT
YK€ U3BECTHOTO;
nepepabaTbIBaTh
MOJTyYCHHYIO
uHpopmaruto,
JIeJIaTh BBIBOJIBI B
pe3ynbraTe
COBMECTHOM
paboTHI BCEro
KJIacca; yMeTh
HaOII0aTh U
OTIMCHIBATH
SIBIICHUS

K. — ymers
paboTaTh B mape u
KOJUICKTHBE;

HHTEPECCHI;

- MOTUBHUPOBATH
CBOH JICHCTBUS,

- BOCIIpUHUMATb
pedb yuuTens
(OZTHOKJIACCHUKOB),
HETI0CPEICTBEHHO
HE 00palEHHYIO K
ydamemycs;

-OIICHUBATh
COOCTBEHHYIO
yueOHyI0

JeSITeTbHOCTD




UCCIICIOBAHHS, BEJIMYMHBI
- y4acTBOBAaTh B
JMCKYCCHH, KPaTKO U
TOYHO OTBEYAThH Ha
BOTIPOCHI;

-HCTIOJTH30BATh
CIIPABOYHYIO JINTEPATYPY
U APYTUE UCTOYHUKHU
nHpopMaIuu.

B npouecce BHEYpPOUHOIi 1eATEJILHOCTH B LIKOJI€ PEeIIAITCs CJIeyIlHe KOPPEeKIMOHHO-PA3BUBAIOIINE 3aa4H:
1. Pazsumue u xoppekyus 6HUMAHUS
2.Dopmuposarue YyHUBEPCANbHBIX YUEOHbIX YMEHU

3.Pazsumue peuu

ConepxaHue BHeypouHOii qesiTe/ibHOCTH 0 pusnke «O3anaueHHast PU3HKa»T KIACC

Ha3zBanme pa3gesia (TemMbl) Conep:xanue yueOHOI0 npeamera, Kypca

IlepBoHaya/bHBIC CBEICHUS O Llena nenenust usmepurenbHoro npudopa. OnpeneneHue eHbl AeTCHUS U3MEPUTETHLHOTO HUIUHIPA.
OmnpeneneHne reoMETPUYECKUX pa3MepOB Tena. M3roroBnenne n3MepuTenpHoro nuineapa. smepenue

CTPOCHHUH BEIIECTBA
TCMIICPATYPHI TCJIA. I/ISMCpCHI/IC PasMEPOB MAJIBIX TCII. HBMCpCHI/IC TOJIIIMHBI JTUCTAa 6YM3.FI/I.




2. | B3aumoneiicTBHe Tel H3mepenue cKOpoCcTH JBMKEHUS Tena. M3Mepenue Maccsl Tena HenpaBuibHON Gopmbl. M3mepenue
IUIOTHOCTH TBepJoro Tena. Mizmepenne oobemMa mycToTsl. MccnenqoBanne 3aBUCUMOCTH CHIIBI TSKECTH
oT Macchl Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. CliojkeHue Cuil, HalpaBIeHHbIX 110 OJTHOM
npsaMoil. 3mepenue xecTkocTu npyKuHsbl. M3mMepeHne ko3 puuneHTa Cuiibl TPEHUS CKOJIbKEHHSL.
Penienne HecTaHIapTHBIX 3a1a4

3. | JaBaenne. JlaBiaeHue ;KMIAKOCTEH U WccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT TUIOLIAAN MOBEpXHOCTH. OnpeiesieHue 1aBIeHHs

2308 TBEpJOro Tesa. Berunciaenue cuiibl, ¢ KOTOpoi atMocdepa JaBUT Ha IOBEPXHOCTH croiia. OrpeneseHue
Macchl Telna, MiaBarolero B Boje. OnpeaeneHue IIoTHOCTH TBeporo Tena. OnpeaeneHue oobema
KycKa JipJia. MI3yuenue ycnoBus 1aBanus Tel. Penienne HecTaHJapTHBIX 3a/1a4
4. | PaGoTra u MOUIHOCTb. Beruucnenue paboTel 1 MOIIHOCTH, Pa3BUBAEMON yUEeHHKOM Ipu noabeme ¢ 1 Ha 3 sTax.
3 Onpenenenne BeIMTpHINIA B criie. HaxoxkieHune 1ieHTpa TSHKeCTH II0cKoi ¢purypsl. Beraucnenune KI1/]
Heprus HAKJIOHHOM IIJIOCKOCTH. I3MepeHne KHHETHYeCKO! 3Heprun. M3MepeHre noTeHnanbHON SHEPTUH.
Pemienue HectaHIapTHBIX 3a/1a4.
8 KJ1accC
Ne Ha3Banmne pa3snena (Temsl) Coaepsxkanue y4eOHOro nmpeaMera, Kypca
1. | Pusnyecknii MeTox H3yUCHHUS Omnpenenenue UeHbI AeeHUs MPUOOPOB, CHATHE MOoKa3aHui. OnpeesieHne NorpeurHocTen
NPUPOJbI: TeOPeTHYEeCKU 1 U3MEpEHUN.
IKCIEPHUMEHTAIbHbIH
2. | TensoBbIe sIBJIEHUS H METOIbI HX Omnpenenenue yIMHEHMs Tejla B IIpoliecce M3MEHEHUs TeMrepaTypsl. Perienue 3aiau Ha
O — OIpeENIEHNE KOJINYECTBA TEIUIOTHL. [[puMeHenne TenaoBoro pacmperus A perucTpauuy
temneparypsl. MccnenoBanue nporeccos IIaBlIeHNs U oTBepAeBaHus. M3ydueHue ycTpoicTBa
TETUIOBBIX ABUTarteseit. [Tpubopsl s u3MepeHns BIaKHOCTH BO3JIyXa.
3. | DaekTpuYecKue ABJIEHHS U METOIbI Omnpenenenue yieabHOrO CONPOTUBIIEHUS TPOBOAHMKA. 3aKkoH OMa I ydacTka 1enu. Pemenue
S —— 3ajad. I/Iccne)EOBaHHe Y UCTIOJIb30BaHUE CBOMCTB AJIEKTPUUYECKUX KOH/IEHCATOPOB. Pacuer
notpebiseMoii anexrposnepruu. Pacuer KI1J] anexTpudeckux ycrpoiicTs. Perienune 3a1au Ha 3aK0OH
Jxoyns -Jlenna.

4. | DaekTpoMarHuTHbIE SIBJICHUS [Tony4yenue u puKCUpOBaHHOE N300paKEHUE MAaTHUTHBIX NoJiei. M3ydeHne cBOiCTB
aneKTpomarHuta. M3ydeHue Moieau a1eKTpoABUraTess. Perenrne kadeCTBEHHbIX 3a/1a4.

5. | OnTuka N3yuenne 3akoHOB oTpakeHust. Habironenue oTpaskeHus U npenomiieHus ceeta. M3o0paxenus B

nuH3ax. OnpeneneHue raBHOro GOKyCHOTO pacCTOSIHUS U ONTHYECKOM cuiibl TMH3bL. Habmonenue
uHTepdepeHIn cBeTa. Pemenne 3aqay Ha mpenomiieHue cBeta. HabroneHue moiHoro oTpaskeHus
CBETA.




9 KkJjacc

Ne Ha3Banmue pa3nena (Tembl) Coaepixanue y4eOHOI0 npeaMera, Kypca

1. | Marderusm Kommnac. [Ipunmun padotst Maruut. MarauTsl nojia0coBbIe, 1yroBble. MaruutHas pyaa. MaruutHoe
nosie 3emiu. M3roroBnenue Maraurta. Pernienre kaueCTBEHHbBIX 3a/1a4.

2. | DaekrTpocraruka DNEeKTpUUECTBO Ha pacuyeckax. OCTOPOKHO CTATUUECKOE EKTPUUYECTBO. DIEKTPUUECTBO B
UIpyILIKax. DJIEKTPUYECTBO B ObITY. YcTpoiicTBO OaTapeliku. Pernienre HecTaHIapTHBIX 3a1a4.

3. | Cger Ucrounuku cBera YcrporicTBo riaza. Comneuynsie 3aitunku. Tens. 3aTmenue. L{Bera koMmakT nucka.
Mpeuibnbii criekTp. Pagyra B npupoae. Jlynnsie u Conneunsie 3armenus. Kak ciomars nmyu? Kak
3a)keub OroHb? PerieHre HecTaHIapTHHIX 3a/1ad.

MeTtoabl 00yueHuss u popMbI OPraHU3aANUM 1eATEILHOCTH 00yYAKIINXCS
Peanu3zanus nporpaMMbl BHEYpOUHOU JesTENbHOCTH «O3anaueHHas pu3nka» npearnogaraeT MHANBUAYAIbHYIO U IPYIIIOBYIO paboTy

oOyuaronuxcsi, NIaHUPOBaHUE U MPOBECHUE HCCIIEI0BATENBCKOTO SKCIIEPUMEHTA, CAMOCTOSATENbHBIN COOp JaHHBIX JJIS PEIICHHS MPAKTUYECKUX
3a/1a4, aHaIM3 ¥ OI[EHKY MOTYYeHHBIX PE3yIbTaTOB, U3TOTOBIEHUE MocoOuit u Mmojenei. [Iporpamma npegycMaTpuBaeT He TOTBKO 00ydJaromne u
Pa3BUBAIOIINE 1IEJIH, €€ peanu3aIis CIOCOOCTBYET BOCITUTAHUIO TBOPUYECKOM JIMYHOCTH C aKTUBHOW KU3HEHHOU MO3UIIMEH. BBICOKMX pe3yibTaToOB

MOT'YT JOCTUYb B JaHHOM CJIy4a€ HC TOJIbKO YUYCHHUKHU C xopomeﬁ IIKOJBbHOM YCII€EBa€MOCTbIO0, HO U BCEC HGJ’IGYCT”peMJIéHHI)IG AKTUBHBIC pe6$[Ta, YiKe

c/ienaBIIue cBOi npodecCHoHaNbHBIN BBIOOP.

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

CO3/1aH JUIsl pa3BUTHSI Y O0y4aIOUINXCS €CTECTBEHHO-HAYYHOM, MaTeMaTH4eCKOl, THPOPMAIIMOHHON IrpaMOTHOCTH, (POPMUPOBAHUSI KPUTUYECKOTO U
KPEaTUBHOT'O MBIIIUIEHUS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HANPaBIEHHOCTH, a TAKXKe JUISl IPAKTHYECKONW 0TpabOTKH yueOHOTOo
MaTepuaia rno yueoHomy npeamery «Ousukar.

TemaTrnueckoe miianupoBanue (I 200 ooyuenus)



Trjaacce

Haumen Conep:xanue Koaunuect dopma Hcnoan3oBanue Jlara
OoBaHHeE BO 3aHATHS odopynoBanus «Touka
pasjiena 4acoB pocTay
1 BBoaHoe 3ansaTHe. HCTpyKTaX 10 TEXHUKE 0€30MaCHOCTH. 1 Oecena O3HakoMiIeHHE C
Ha 6ase Llentpa "Touka Pocra" g poBoii 1aboparopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUH U3MEPEHU)
I. [TepBoHayanbHBIE CBEIEHNSI O CTPOCHUM BellecTBA Al
2 OxcnepumeHTanbHas padota Ne 1 «OnpeenieHne 1eHbl 1eeHus 1 sKcnepuMeHT | JIuHelka, JIeHTa MepHasi,
pa3IUYHBIX TPUOOPOBY. M3MEPUTENbHBIA UIUHID,
Ha 6a3e Llentpa "Touxa Pocra" TEPMOMETD, JaTUUK
TEMIEPATYPbI
3 OkcnepuMeHTanbHast padota Ne 2 «OrmnpeienieHue reoMeTpu4eckux 1 skcniepuMeHT | HaGop reomerpudeckux
pa3MepoB Tem». Ten
Ha 6a3e IlenTpa "Touka Pocra"
4 [TpakTryeckas padora Ne 1 «M3roroBieHre H3MEpUTEIBHOTO 1 IIPAKTHUYECKas
LHWIMHAPaY pabota
5 OkcnepuMeHTanbHast padota Ne 3 «3MepeHune TeMnepaTypsl Te» 1 DKCIIEPUMEHT
6 OkcnepuMeHnTanbHas padora Ne 4 «3mepenne pazmepoB MajbIX 1 JKCIIEPUMEHT
TEI.
7 OkcnepuMeHTanbHast padora Ne 5 «3MepeHue TONIIMHBI JHCTa 1 AKCIIEPUMEHT
Oymarm»
I'nasa I1. B3aumopeiictBue Teua 124
8 DOkcnepuMmeHTanbHas padora Ne 6 «3mMepeHne cKopocTu ABMKEHUS 1 SKCIIEPUMEHT
TE.
9 Pemenue 3ana4y Ha TeMy «CKOPOCTb PABHOMEPHOTO JIBUIKEHUS» 1 pelieHne
3a1a4y
10 DOkcnepuMeHTanbHast padora Ne7 «M3mepenne macchl 1 Karum 1 AKCIIEPUMEHT 3JIEKTPOHHBIE BECHI

BOJIBI».
Ha Gase Ilentpa "Touka Pocra"




11 OkcnepumeHTanbHas padota Ne 8 «3mMepeHue miIoTHOCTH KycKa 1 sKcnepuMeHT | JInHelka, JIeHTa MepHasi,
caxapa» M3MEPUTENIbHBIN IUITUHP,
Ha 6a3e LlenTpa "Touka Pocta" SJIEKTPOHHBIE BECHI
12 DkcnepumeHTanbHas padota Ne 9 «3mepenue mioTHOCTH 1 sKcnepuMeHT | JInHelka, JIeHTa MepHasi,
XO3SIIICTBEHHOT'O MBLIIa. M3MEPUTENIbHBIN UITUHP,
Ha 6a3e LlenTpa "Touka Pocta" AIICKTPOHHBIC BECHI
13 Pemenne 3anay Ha TeMy «IlTIOTHOCTB BemiecTBay. 1 peuieHue
3a1a4y
14 OxcnepumenTanbHas padota Ne 10 «VccrenoBanue 3aBUCUMOCTH 1 AKCIEPUMEHT
CHJIBI TSPKECTH OT MAcChl TEJay.
15 OkcnepuMmeHTanbHas padora Ne 11 «Onpenenenue Macchl U Beca 1 JKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 OxcnepumeHTanbHas padota Ne 12 «CroxeHnue cuit, HarpaBiIeHHBIX 1 skcnepument | Llratus, peryar, TuHelKa,
10 OJTHOM TPSIMOW. JIBa OJIMHAKOBBIX I'Py3a, JIBa
Ha 6a3e LlenTpa "Touka Pocta" 0710k, HUTH HEPACTKMMAS,
JIMHENKa HU3MEPUTEIIbHAA,
JINHAMOMETD
17 OkcnepumenTanbHas padora Ne 13 «M3mepeHue KecTKOCTH 1 skcriepuMenT | IlTaTus ¢ kpenexom, HaGop
MPYKUHBD) NPYXUH, Ha0Op TPY30B,
Ha 6a3e LlenTpa "Touka Pocta" JMHCHKA, TMHAMOMETp
18 OkcnepuMeHTanbHast padora Ne 14 «M3mepenue ko3 dunmenra 1 DKCIEpUMEHT | JlepeBsHHBII OpYCOK,
CHUJIBI TPEHUS CKOJIBKCHHSI. Habop rpy30B, MEXaHU-
Ha 6a3e Llentpa "Touka Pocra" yecKas CKaMbsl,
JTMHAMOMET)
19 Pemenue 3amau Ha Temy «Cuita TpeHUS». 1 pelieHune
3a1a4y
II1. laBaenue. /laBjieHne ;KUAKOCTEN M ra3oB A
20 OxcnepumeHTanbHas padota Ne 15 «VccnenoBanue 3aBUCUMOCTH 1 AKCIEPUMEHT
JaBJICHUS OT IJIOLIAJAH MOBEPXHOCTH»
21 OkcnepuMeHTasibHas padora Ne 16 «Onpenenenue 1aBaeHUs 1 SKCIIEPUMEHT
HWIAHAPUYECKOTO Tena». Kak Mbl BUIum?
22 OkcnepuMeHTanbHast padora Ne 17 «BbrurcieHre CHITbl, C KOTOPOi 1 JKCIIEPUMEHT

aTMocdepa JaBUT Ha MOBEPXHOCTH cToja». [louemy mup
Pa3HOLIBETHBIN.




23 DkcrepuMeHTaabHas padora Ne 18 «OnpeneneHue Macchl Tella 1 DKCIIEPUMEHT
9
TIJIABAIOIIETO B BOAC.
24 DkcnepuMmeHTanbHas padota Ne 19 «OmnpeneneHue mioTHOCTH 1 sKkcnepuMeHT | JIuHelka, JieHTa MepHasi,
TBEPJIOTO TEJIay. MU3MEPUTENIbHBIN TUIUHAP,
Ha 6a3e IlenTpa "Touka Pocta" AJIEKTPOHHBIC BECHI
25 Pemenue kauecTBeHHBIX 3a/1a4 HA TeMy «l[naBanue Temn». 1 pelieHue
3a71a4
OkcniepumeHTanbHas pabora Ne 20 «3ydeHue ycnoBuil miiaBaHus 1 sKcrepuMeHT | HuHamomerp, mraTus
26 TEI». YHUBEPCATbHBIM, MEPHBIN
Ha 6a3e IlenTpa "Touka Pocta" UUIHHAD
(MeHsypka), Tpy3
UWIMHIPUYECKUH U3
CIICIUaJIbHOT'O IIJIaCTHUKA,
HUTB, IIOBaApE€HHAaA COJIb,
najiouka JJis repeMenin-
BaHUs
IV. Pa6oTa u MomHOCTb. JDHEpPrUs 8u
27 OkcnepuMeHTanbHast padota Ne 21 «Brrancienue padboThl, 1 JKCIIEPUMEHT
COBEPILIEHHON HIKOJIBHUKOM IIPH NoabeMe ¢ 1 Ha 2 3Tax»
28 DkcniepuMeHTanbHas pabota Ne 22 «Brrunciienrne MOITHOCTH 1 JOKCIIEPUMEHT
pa3BUBaeMOM IIKOJILHUKOM IpH MogbeMe ¢ 1 Ha2 Tax»
29 OkcnepuMeHTanbHas padota Ne 23 «OnpeneneHue BbIMTPHIIIA B 1 skcriepuMeHT | IloaBuskHeli u
CHJIe, KOTOPBIN JaeT MOIBUKHBIN U HETIOJBUKHBIN OJIOK». HETIO/IBUKHBIN OJI0KH, HAbOP
Ha 6a3e Llentpa "Touxa Pocra" Ipy30B, HUTb, IHHAMOMETD,
IITaTUB, TNHCHKA
30 Pemenue 3amau Ha Temy «Pabora. MomHOCTE Y. 1 pelieHune
3a71a4
31 OxcnepumeHTanbHas padota Ne 24 «Berancnenue KI1J[ HakionHO#M 1 skcriepumMenT | Llrarue, Mexanuveckas
IJIOCKOCTH. CKaMbst, OPYCOK € KPIOYKOM,
Ha 6a3e Llentpa "Touxa Pocra" JiHelKa, Habop Tpy3oB,
JAUHAMOMCTD
32 DkcniepuMeHTaNbHas padota Ne 25 «M3mepeHne KHHETHIeCKOH 1 AKCIIEPUMEHT
SHEPTUU TEJIa
33 Pemenue 3anau Ha TeMy «KnHeTn4eckas 3HEPIus». 1 pelieHue

3aga4d




34 HToroBblii KOHTPOJIb 3HAHUI. 1 JUJAKTUYECKO
€ 3a/1aHue
34
Hmozo
TemaTnuyeckoe mJIaHupoBanue (2 200 0o0yuenus)
8ki1acc
Haumen Conep:xanue Koanuect dopma Hcnouan3oBanue JlaTa
OBaHHe BO 3aHATHA odopynoBanus «Touka
pasaeJa 4acoB pocTay
I. ®u3uveckuii MeToa M3y4eHHs NPUPOABI: TEOPETHYECKUI 1 34
JKCNEPUMEHTAJIbHbIN
1 BBoanoe 3ansTie. MHCTpyKTax 1O TEXHUKE O€30MaCHOCTH. 1 Oecena O3HaKOMJIEHHE C
Ha 6a3e Llentpa "Touka Pocta" g poBoii 1aboparopueit
"Touka pocra"
2 OxcnepumeHTanbHas padota Ne 1 «OmnpeenieHne eHbl 1eeHus 1 skcriepuMeHT | JIunelika, nenrta MepHas,
puOOPOB, CHATHE MTOKA3aHUII» M3MEPHUTEIIbHBIH LIUIHHIP,
Ha 6a3e LlenTpa "Touka Pocta" TCPMOMETD, NaTINK
TEMIIEPATYPhI
3 OrnpenenieHne MOrpenIHoOCTeN H3MepeHus. Perenne kaueCTBEHHbIX 1 penieHue
3azad. 3a1a4
I'napa II. TenJjioBble siBJeHUsI M METOAbI UX MCCJIETOBAHUS 8u
4 Onpenenenne yUIMHEHNs TeNa B IPOLECCE N3MEHEHHUS 1 OTIBIT - JlaboparopHbrit
TEeMIIEPATypPbI HCCIICIOBAaHNE | TEPMOMETP, NaTUUK
Ha 6a3e IlenTpa "Touka Pocra" TEMIIEpaTypbl
5 Pemrenue 3ana4 Ha onpezeseHue KOJINYeCTBA TEIIOTHI. 1 pelieHue
3a/1a4
6 [IpuMeHeHne Tena0BOro pacuIMpeHus A perucTpauuu 1 MIPE3CHTALNS




TemrepaTypbl. AHaIu3 U 000011eHNEe BO3MOXKHBIX BADUAHTOB
KOHCTPYKLIHUH.

7 DOkcnepumeHTanbHas padota Ne 2 «MccnenoBanue mporeccon 1 SKCIepuMeHT | JlaTumk Temmneparypel,
IUIABJICHUS U OTBEPAECBAHUSY. KaJIopuMeTp, COCY €
Ha 6a3e IlenTpa "Touka Pocta" TAIOLIMM JITIOM, COCYTL €
BOJOM, BJICKTPOHHBIC BCCHI.
8 [Tpaktuyeckas padora Ne 1 «M3ydenue cTpoeHHs KPUCTAIIOB, UX 1 [paKTUyecKas
BbIpAIIUBAaHUEY. paboTta
9 N3yuenue ycTpoiicTBa TEIIOBBIX IBUTATEIIECH. 1 JEKIUS
10 [Tpubops! 115 U3MEPEHNUs BIAKHOCTU. DKCIIEpUMEHTalIbHAs paboTa 1 sKCHepuMeHT | JlaTuuk TemMmeparypel,
Ne 3 «Onpenenenne BIaXHOCTH BO3/IyXa B KAOMHETAaX HIKOJIbD» TEPMOMETp, MapJIsi, COCYI €
Ha 6a3e Ilentpa "Touka Pocra" BOJIOH
11 Pemenue kauectBeHHbIX 3a1a4 Ha onpeaenenue KII/[ remiooro 1 peuieHue
nBurareis. https://uchitel.pro/3agayn-Ha-KI-TeIOBbIX - 3a7a4
nBuraresnei/
II1. DyekTpryeckue siBJIEHUSI M METOAbI X UCCJIEI0BAHUS S8u
12 [IpakTuueckas padota Ne 2 «OnpeneneHue yaeabHOro 1 npaktudeckas | [aTyuk HampsoKeHws,
CONIPOTHUBIICHUS PA3IUYHBIX TPOBOJTHUKOB). pabota BOJIETMETP JBYXIPE/IE/IbHBI,
Ha 6a3e LlenTpa "Touka Pocta" HCTOYHMK IUTAHMA,
KOMIUJICKT IPpOBOAOB,
PE3HCTOPBI, KITI0Y
13 3akoH Oma Ji1s1 yuacTtka nenu. Pemenue 3amay. 1 pelieHue
3a1a4
14 HccnepoBanue v UCTIOIb30BAHUE CBOMCTB AIEKTPUUECKUX 1 HaOro/1eHue
KOHJICHCATOPOB.
15 Pemenue 3a1a4 Ha 3aBUCUMOCTb COIPOTHUBIICHUS IPOBOJAHUKOB OT 1 pelieHue
TEMIIEPATYPHI. 3a/1a4
16 [IpakTuyeckas pabora Ne 3 «Pacuer notpebnsiemoit 1 npakTuyeckas | Jlaruuk Toka, naT4uk
ANEKTPOIHEPTHH COOCTBEHHOTO I0MaY. pabota HANPSOKCHASA, aMIIEPMETP
Ha 6a3e Ilentpa "Touka Pocra" ABYXTPCACILHBIN, BOIBTMCTP
ABYXTPCACIIbHBIN, JIAMITIOYKA,
UCTOYHUK IIUTAHWA,
KOMILJICKT ITPOBOJIOB, KJIIFOY
17 Pacuer KII/] a5ekTpuueckux yCTpoOnCTB. 1 pelieHne

3a1a4




18 Pemienue 3anau Ha 3akoH Jxoyns - Jlenua. 1 pelieHue
3a/1a4
19 PemreHne kauecTBEHHBIX 3aa4. 1 JIeJI0Bast Urpa
IV. dnekTpoMarHuTHbIE sIBJIEHUS Su
20 [Tonydenue u puKcHpoBaHHOE H300pPAKEHNE MAarHUTHBIX TIOJICH. 1 npaktuueckas | Jdemoncrpauus
Ha 6a3e Ilentpa "Touka Pocra" paboTta «H3mMepeHne MArHHTHOTO
MOJISl BOKPYT MPOBOAHUKA €
TOKOM»: JaTUYUK MAarHuTHOT'O
TI0JIS, JIBA
mTaTuBa, KOMIUICKT
IIPpOBOJIOB, UICTOYHHK TOKA,
KIIIO4
21 N3yuenune CBOMCTB 3JIEKTPOMAarHuTa. 1 HaOJII0/IeHue
22 N3yueHnne monenu 3J1eKTPOABUTaTEN. 1 JIEKIMS, IEM.
AKCIIEPUMEHT
23 DKCKypcus. 1 Oecena
24 Pemienue kauecTBEHHBIX 3a/1a4. peuieHne
3a/1a4
V. OnTuka 10
25 N3yuenune 3aKk0HOB OTpaKEHUS. 1 JICKIIHS, JIEM.
AKCIIEPUMEHT
26 OxcnepumeHTanbHas padota Ne 4 «Halnronenue otpaxeHus u 1 AKCIIEPUMEHT OcBeTuTenb ¢ UCTOYHUKOM
MPEIOMJICHHUS CBETAY. cBera Ha 3,5 B, ncrouHuk
Ha 6ase LlenTpa "Touka Pocra" TUTAHH, KOMITICKT
MIPOBO/IOB, IIIeJIeBas quadpar-
Ma, HOJYIUJINHAP, IIaHIIET
Ha IIJIOTHOM JIUCTE C
KPYT'OBBIM TPaHCIIOPTUPOM
27 OkcnepuMeHTanbHast padota Ne 5 «300paXkeHHs B TUH3AX). 1 sKcHepuMeHT | OCBETUTENb ¢ HCTOUHUKOM

Ha 6a3e Ilentpa "Touka Pocra"

cBeTa Ha 3,5 B, HCTOYHHK
MUTAHUS, KOMILIEKT
NPOBOJIOB, LeieBas quadpar-
Ma, 9KpaH CTAILHOH,
HaIpasJIAoLIas ¢
U3MEPUTETHHOMN KON,
CcOoOMparoIIye JIMH3HI,




paccerBaroLas JIMH3a, CIaig
«Mojienb npeaMeTa B
peiitepe
28 OkcnepuMmeHnTaibHas padora Ne 6 «Onpenenenne ri1aBHOTo 1 AKCIIEPUMEHT
(hOKYCHOT'O pacCTOSTHUS U ONITUYECKOMN CHIIBI JTMH3BDY.
29 OkcnepuMmeHTanbHas padora Ne 7 «Habmonenue unrepdepeHunu u 1 SKCIIEPUMEHT
TG paKIIU CBETay.
30 Pemenue 3amay Ha npenomMiIeHUE CBETA. 1 pelieHue
3a1a4y
31 DkcnepuMeHTanbHas padota Ne 8 «Habnronenue noiaHoro 1 JKCIIEPUMEHT
OTpa)KEHUS CBETa.
32 Pemennie kaueCTBEHHBIX 33/1a4 Ha OTPAKEHHE CBETA. 1 pelieHue
3a/1a4y
33 3ammTa npoeKkToB. [IpoeKThI. 1 HCCIIEIOBAHUS
34 HToroBblii KOHTPOJIb 3HAHUIA. 1 JUJAKTUYECKO
€ 3aJaHue
34
Hmozo
TemaTnueckoe miianupoBanue (3 200 0o0yuenus)
9xiacc
Hanmen Conep:xanue Koanuect dopma Hcnoan3oBanue Jara
oBaHHeE BO 3aHATHS o0opynoBanus «Touka
pasjaena 4acoB pocTtay
1 BBoanoe 3ansTue. MHCTpyKTax 1o TeXHUKe 6e30nacHocTu. 1 1 Oecena
I. Marnerusm 9u
OkcnepuMeHTanbHast padora Ne 1 «Kowmmac. [Ipunuumn paboTs». 1 JKCIIEPUMEHT
[IpakTnueckas padora Ne 2 «OpreHTUPOBaHUE C TIOMOIIBIO 1 IIpaKTHUYECKast
KOMITaca. pabota




4 Marnurtsl. [eiictBue MarauToB. Penienue 3agaq 1 HaOJII0IeHNE,
perieHue
3a1a4
DkcnepuMeHTanbHas padorta Ne 3 «3aHUMATEIBHBIE OIBITHI C 1 SKCIIEPUMEHT
5 MarHuTamm.
MaruutHas pyaa. [lone3nsie nckonaembie CamMmapckoit 061acTu. 1 MIPE3CHTALNS
JleficTBME MarHUTHOTO T0JIsl. MarHuTHOE 1o0JIe 3eMJTH. 1 JdeMoHcTpanus
Ha 6a3e Llentpa "Touka Pocra" «H3MepeHne moss MOCTOSAH-
HOI'0 MArHuTa»:. JaT4uK
MAar"duTHOTO I10JIi1, I10-
CTOSIHHBIM Mar"HuT IOJIOCOBOH
8 JleiicTBre MarHUTHOTO NoJIs1. Pemenue 3anay. 1 penieHue
3a1a4
9 DkcniepuMeHTaNbHas padota Ne 4 «/3roToBieHre MarHUTOBY. HKCIIEPUMEHT
10 [Ipe3enTanus npoeKToB. HACCIENOBAHUSA
I'nasa II. JaexkTpocraTtuka 94y
11 OkcnepuMeHTalbHas pabota Ne 5 «CtaTHueckoe 3JeKTPUUECTBOY. 1 DKCIIEPUMEHT
12 OCTOpOXKHO cTaTHYECKOE dIIEKTpUUecTBO. Perenne 3anau 1 peuieHue
3a1a4y
13 OkcnepuMeHTanbHast padota Ne 6 «3aHUMATEIbHBIE OMBITHIY. 1 JKCIIEPUMEHT
14 DREeKTpUUECTBO B UTpyIIKax. CXeMbl padOThI 1 [IPAKTUYECKASI
pabota
15 DNEeKTPUUIECTBO B OBITY 1 KHMHOIOKA3
16 DkcnepuMeHTalbHas padota Ne 7 « YerpoicTBo GaTapeiku». 1 HabIoIeHne
17 OkcnepuMeHTanbHast padora Ne 8 «M300peraem GaTtapeiky». 1 IIpaKTHYECKast
pabota
18 [Ipe3eHTanus npoeKToB. 1 Hay4YHbIE
HCCTIEIOBAHUS
19 [Ipe3enTanust IpoeKTOB. 1 Hay4YHbIE
UCCIIEI0BAHUS
20 [Ipe3eHTanus npoeKToB. 1 Hay4YHbIE

HUCCICI0BaHUA




III. CBer 15y
20 Hctounnku cBera. nekmus, geM. | OcBeTuTens ¢ HCTOYHUKOM
Ha 6a3e IlenTpa "Touka Pocta" SKCrepuMeHT | ¢BeTa Ha 3,5 B, nctounux
OuUuTaHus, KOMIIJICKT
MIPOBOIOB, IIIeJIeBas quadpar-
Ma
21 Kaxk Mb1 Buagum? JICKITHS, JICM.
SKCIIEPUMEHT
22 [ToueMy Mup pa3HOLIBETHBIN. JIEKIUS
23 OkcnepuMeHTanbHas padora Ne 9 «Teatp Teneii» JKCIIEPUMEHT
24 OkcnepuMenTanbHast padora Ne 10 «ConHeuHble 3aiYUKN» sKcriepuMeHT | OcBeTUTeNb ¢ HCTOUHUKOM
Ha 6a3ze Llentpa "Touka Pocra" ceera Ha 3,5 B, HCTOYHHK
IUTaHUA, KOMIIJICKT
MTPOBOJIOB, IIENIeBast quadpar-
Ma, NOJYUWJINHAP, IJIaHIIET
Ha IJIOTHOM JIUCTE C
KpPYTOBBIM TPAaHCIIOPTHUPOM
25 Jucnepcusi. MbUIBHBIN CIIEKTP JIEKIUS, JIEM.
AKCIIEPUMEHT
26 Panyra B nmpupoe. MIPE3CHTAIINS
27 OkcnepuMeHTanbHast padora Ne 11 «Kak momyuuts pagyry?». sKcrepuMeHT | OCBETHTENb C HCTOYHUKOM
Ha 6a3e Llentpa "Touka Pocra" cBeTa Ha 3,5 B, uctounuk
MUTaHUs, KOMIUIEKT
MIPOBOJIOB, TIIEJIeBast
nuadparma, MoNyIIIAHID,
MJIAHIIET Ha TUIOTHOM JIU-
CTE C KPYTOBBIM
TPAHCIIOPTHPOM
28 DKCcKypcust Oecena
29 Jlynnbie u CoHEYHBIE 3aTMEHUS. JICKITUSA, JIEM.
AKCIIEPUMEHT
30 Kak cmomatp myu? Oecena
31 3a3epkalbe. JIEKIIUS, IEM.
AKCIIEPUMEHT
32 DOkcnepumeHTanbHas padota Ne 12 «3epkanay» AKCIIEPUMEHT




33 3amnuTa nNpoeKTOB 1 HUCCIIEN0BaHUI

34 3aKJIIOYUTEIBbHOE 3aHsATHE. 3aMTA IPOEKTOB. 1 HUCCIEN0BaHUI
34

Hmozo

[Tporpamma npeamnosnaraet pa3iuyHbie GOPMbI KOHTPOJIS IPOMEKYTOUHBIX U KOHEUHBIX Pe3yJbTaTOB. B pe3ynbraTe H3yueHus JaHHOTO Kypca
KOHTPOJIb 3HAHUI 1 HABBIKOB ydaluxcs OyJaeT MPOXOAUTh B TEUEHHE yueOHOro Kypea - B hopMe (hpOHTAIBHOTO OMPOCa, CAMOCTOSTENIbHBIX
MPaKTUYECKUX paboT, AMCKYCCHI C BBICTPOCHHBIMH JIOTHYECKUMU IIEMTOYKAMHU U JjoKa3zaTrelbcTBaMu. OIEHUBAETCS CAaMOCTOSITEIbHOCTh
BBITIOJIHEHHUS 337124, TaK K€ paboTa ydaluxcsi OLICHUBAETCS C YU€TOM UX aKTUBHOCTH, KaUY€CTBA MOATOTOBICHHBIX BBICTYIIJICHUH,
JIEMOHCTPAIIMOHHBIX OIBITOB, yMEHUH peieHus 3aaad. OneHnBaeTCs TakKe yJacTHe B 00CYKICHUHU, Ka4eCTBO 3aJ]aBAEMbIX BOIIPOCOB, BIIAJICHHE

MOHOJIOTUYECKOMN 1 HHaHOFquCKOﬁ pPCYb0, YPOBCHBb (1)I/I3I/I‘ICCKOI>'I KOMIICTCHIIUU.

WToroBas arrectanus Mo BHEYPOUHOH AeATEILHOCTH yyamuxcs 7-9 knaccoB «O3axaueHHas GU3NKa» MPOBOIUTCS B (hopme
JMIAaKTUIECKOTO 3a/IaHMsI B LIENSAX OMpPEeNICHHsI CTETIEHH OCBOCHHUS yJaIlUMUCS Y4eOHOTO MaTepraa 1o NpakTUIeCKOl QH3HKe, B paMKax
OCBOEHMS OCHOBHOM 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsL.

3amaHust OpUEHTHPOBAHBI HAa MTPOBEPKY YCBOCHUS COACPIKAHUS pa3IesiOB/TeM:

- 83aumodelicmsue mei (NIOMHOCMb 8eUecmaa, CUla mperus, Kodgguyuenm mpenus) (Mooyas 7 kuacc),

- D/leMeHmbl CMAMUKU, Meniosble A6JeHUs, JIeKMPOCMAmuKd, 3aKoHbl NOCMOSHHO20 MOKA, 3aKOHbI ONMUKU (M0OYIb 8 Kaacc);
Dopma - oudaxmuueckoe 3a0anue (mecmol, NpaKkmuyecKue 3a0anus, peuleHue meopueckux 3a0ay) COCTaBICHbI B IByX BapUaHTAaX.
Bpewmst BeIoTHEHUST paObOTHI — OJTUH YPOK.

IInan padotsl (7 kiacc)

Homep | Ilposepsiemble 3JIEMEHThI IIpoBepsiemble yMeHHs bamn 3a

3aJaHHsl | COAEPKAHUSA BbINOJIHEHHE
3aaHus

1 [TpakTuueckas padora. Ymenue coOpath NPaKTUYECKYIO 1

YCTaHOBKY COIJIACHO 3aJaHus
2 OmnpenenurensHas GpopMyna 3HaHue (opMys IIJIOTHOCTh BEIIECTBA, 1
BEJINYUHBI CUJIa TPEHUS
3 N3mepenne dpuzndeckoit YMeHue nojap30BaThbCsl U3MEPUTETbHBIMU 1




BEJINYUHBI. npubopaMu, ONPEAeATh LEeHY JeIeHUS
puOOpPOB, U3MEPATH PUIUIECKYIO
BEIIUYUHY.

4 BrruucnurenbHble HaBbIKU Beraucisats pusznueckyro BeIUYnHY, 1
3alMChIBaTh PE3yNbTaT B €AMHULIAX
m3mepenus C1U

MaxkcuMabHOE KOJIMYECTBO OAJUIOB 32 BBIOJIHEHHUE pa0OTHI cocTariser _10_ 0amios.
BricTaBienne oTMeTOK: oTMeTKa «5» - 80-100% - 8-10 Oamta, otMeTKa «4» - 66%-79% - 76annoB,otMeTKa «3» - 30%-65% - 6 — 3 Oaiina,
oTMeTKa «2» - meHee 30% - 0 — 2 Gama.

Hrorosas arrecranus 7 Kjacca
«O3anavyeHHas GpU3NKa»

BapuantNel

Hcnonb3ys peryaskHbIe BEChl, MEPHBIN IUIUHAP, CTAKaH C BOJIOH, IUIHHIP, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY JIJISl ONIPEICTICHHS
MJIOTHOCTH MaTepHalia, U3 KOTOPOTO U3TOTOBJIEH ITMIHHIP.

B Omanke oTBETOB:

e cjenaiiTe pUCYHOK SKCIIEPUMEHTAbHON YCTAaHOBKHU JJIs OIpesiesieHust o0beMa Tena;

e 3anumure GopMyIy JUIsl pacuera MIOTHOCTH;

®  YKQKUTE Pe3yNbTaThl U3MEPEHUS MAcChl IIMIIMHIPA U €r0 00beMa;

® 3aNMIINTE YUCICEHHOE 3HaYEHUE IUIOTHOCTH MaTepHala UINHAPA.
Bapuant Ne2
Hcnonp3ys Opycok ¢ KprouKkoM, TMHAMOMETp ¢ npeaenoM usmepenus 1H, nuaamometp ¢ npenenom usmepenus SH, 2 rpyza maccoit 100r,
HaNpPaBJISAONIAs, COOEPUTE IKCIEPUMEHTAIBHYIO YCTAHOBKY JJIs onlpeiesieHus: KodpduueHTa TPeHHsI CKOJIbXEHUS MeXAy OpyCKOM U

MOBEPXHOCTHIO HAIIPABJISIONICH.
B Oitanke oTBETOB:

® (CJleNaliTe PUCYHOK SKCIIEPUMEHTAIBHON YCTAaHOBKHU;



e 3anummre GopMyITy I pacueTa KodhPUIreHTa TpeHus CKOJIbKEHHUS;

e VKaxure pe3yibTaThl U3MEPEHHUs Beca OpycKa ¢ Tpy3aMH U CUJIbI TPEHUS CKOJIbKEHUS MPU IBUXKEHUHU OpYyCKa ¢ TPY30M IO MOBEPXHOCTU
HAIPABJISIOLIEH;

e 3anuImmMTe YHCICHHOE 3HAYCHHE KOB(b(l)I/H_[I/IeHTa TPEHUA CKOJIbXKXCHH.

OTBeThI M1 KPUTEPUH OLIEHMBAHUS BHINOJTHEHUA 3a1anuii (7 Kjacc)
Bapuant Nel
) V=V,-V, 2) p=m/V

3)ym=66r; V=56mMn=56cm’; 4) P = 1.2 r/em’ = 1200 kr/nm’ .

Coaep:xkanue KpuTepus Banabt
[TomHOCTBIO TPaBUIIEHOE BBHITTOITHEHHE 33/1aHUS, BKITFOYAOIIEe B CeOs:
® CXEMaTHYHBII PUCYHOK DKCIIEPUMEHTAIBHON YCTAaHOBKU;
e (dopmymy A pacueTa HCKOMOW BEIMYHHEI IO TOCTYITHBIM JIJISl H3MEPEHHsSI BEJTMUUHAM (68 OaHHOM Cyyae 05
onpeoeieHus NIOMHOCMU mea), 4
e [PaBWIBHO 3allMCaHHBIC PE3YIbTATHI MPSIMBIX U3MEPEHUH (8 OaHHOM Clyuae pe3yibmamvl U3MepeHUs MAccvl meia u

obvema mena);
e MOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHHE NCKOMOM BETTUIHHBI

[IpuBeeHbI BCe 2IIEMEHTHI TPaBUIILHOTO OTBeTa 1-4, HO JOMyIeHa OMMOKa MPY BEIYMCICHUH 3HAYCHHUS UCKOMOM
BEJIMYUMHBEI.

NI

JlomymieHa omrOka mpu 0003HaAUYEHUH €TUHUI] U3MEPEHUST ICKOMOW BETHUHHBL. 3
NI

JlomyiieHa omuoka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTAIBHON YCTAaHOBKH, HITH PUCYHOK OTCYTCTBYET, UITH
OTCYTCTBYET (hopMysia B 00IIeM BHJIE TSl pacyeTa HICKOMOM BEITMYUHBI




CrenaH pUCYHOK 3KCIIEpUMEHTAIBHON YCTAaHOBKH, IPABUJIBHO NPUBEACHBI 3HAUEHUS IPSIMBIX U3MEPEHUI BEJIMYMH, HO HE
3anucaHa popMmyJa Ui pacdeTa HCKOMOW BETMUYMHBI, U HE MOJIyYEH OTBET.

N

[IpaBUIbHO NpPUBEIEHBI 3HAUEHUS NPSAMBIX U3MEPEHUH BEJIMYMH, 3anucana GopMyra AJs pacueéTa HCKOMOM BEJIMUMHBL, HO
HE MOJIY4YEeH OTBET, U HE IIPUBEJICH PUCYHOK SKCIIEPUMEHTAIILHON YCTaHOBKHU.

NI

[IpaBriIbHO NPUBEEHBI 3HAYEHUS IIPSIMBIX U3MEPEHUH, IPUBEACH IIPABUIIBHBIN OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTAIbHOM YCTAaHOBKHU M (popMyJia JUlsl pacyeTa HCKOMOM BEJTMUNHBI

3anucaHbl TOJIBKO MPABWIHHBIC 3HAUCHHS MPSIMBIX U3MEPEHUMN.

1Z0)15t

[IpuBeneHo MpaBMIIbHOE 3HAYEHUE TOJIBKO OJHOTO U3 MPAMBIX H3MEPEHUH, U MPEICTaBICHA MPABUIIBHO 3aIMCaHHAs
dbopMyna ais pacueTa MICKOMOU BEIIMYUHBI.

NJIN

[IpuBeneHo npaBUILHOE 3HAYEHHUE TOJIBKO OJTHOTO U3 MPSIMBIX U3MEPEHUH, U C/IeJIaH PUCYHOK IKCIIEPUMEHTaIbHON
YCTaHOBKHU

Bce CJIy4dau BBIITOJIHCHHS, KOTOPBIC HC COOTBETCTBYIOT BbIIICYKA3aHHBIM KPUTCPUAM BbBICTABJIICHU 1, 2, 3 unau 4 6ajIoB.
Pa3pO3HeHHBIe 3aIlliCH. OTCYTCTBI/IG TIOIIBITOK BBITIOJIHCHHUA 3aJaHUA

Maxcumanvuoiil 6auin

Bapuant Ne2
1)

=

2) Fynp= Frp (pu paBHOMEPHOM BHKEHUH);

FTp:ILlN; N:P_)Fmp:ﬂp,ﬂ =



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

Conep:xxaHue KpuTepust

Banasl

[TomHOCTBIO TPaBUIIbHOE BBHIIOITHEHHE 33/1aHUS, BKIIFOYAOIIEE B CeOs:

® CXCMAaTHYHBIA PUCYHOK IKCIIEPUMEHTAILHON YCTAHOBKH;

e (opmymny mis pacu€Ta HCKOMOUW BEIMUUHBI IO TOCTYITHBIM JJII U3MEPEHUS BEIIMYUHAM (8 OAHHOM Cliyuae 01 OnpedeneHus
Koa(ppuyuenma mpenus);

® TPaBUWIBHO 3aMCAHHBIC PE3YJbTATHI MPSAMbBIX U3MEPECHUH (8 OGHHOM CllyHae pe3yibmamsl USMEPEHUs 6eca mea ¢ 08yMs
2pY3aMU U CUTbI MPEHUSL CKOIbHCEHUS),

e MOJYYCHHOE MPABUIHLHOE YHCICHHOE 3HAYCHUE NCKOMOW BETTUIHHBI

[IpuBeIeHbI BCe DIIEMEHTHI MPaBUIIHLHOTO OTBETA 1-4, HO OMyIIeHa OMIMOKa MPY BEIUMCICHUH 3HAYEHHS] HICKOMOM BETNYNHBI.
NI

JlomyiieHa omuOka npu 0003HaAYECHUH €TUHUI] U3MEPEHUST ICKOMOW BETHUHHBL.

1Z0)151

JlomyiieHa omrOka B CXeMaTUYHOM PUCYHKE SKCTIEPUMEHTAILHON YCTaHOBKH, UITH PUCYHOK OTCYTCTBYET, UM OTCYTCTBYET
dbopmyna B 001eM BHJIE IS pacueTa MICKOMOM BETUYHHBI

CrenaH pUCYHOK 9KCIIEPUMEHTAIIBHON YCTAHOBKH, IPABUJIBHO NPUBEICHBI 3HAYEHUS MIPSIMBIX U3MEPEHUI BEIMYHH, HO HE 3alicaHa
dbopmyna i pacueéTa HCKOMOW BETMYMHBI, U HE MOJy4eH OTBET.

NJIN

[TpaBUIBHO MPUBEIEHBI 3HAUEHUS MPSAMBIX U3MEPEHUH BETUYMH, 3arucana GopMysia s pacueTa HCKOMOM BETMUMHBL, HO HE
MOJIy4€H OTBET, U HE MPUBEACH PUCYHOK KCIEPUMEHTAIbHON YCTaHOBKHU.

NI

[IpaBriIbHO NpUBEEHBI 3HAYEHUS TPSIMBIX U3MEPEHUH, IPUBEACH MPABUIIBHBIM OTBET, HO OTCYTCTBYIOT PUCYHOK
HKCIEPUMEHTATIBHON YCTaHOBKHU M (popMyia JUIsl pacyeTa HCKOMOI BeTMUNHBI




3anucaHbl TOJIBKO MPABUIIBHBIC 3HAYCHUS TPSMBIX H3MEPCHU.

N

[IpuBeneHO NMpaBUIILHOE 3HAUYECHHUE TOJIBKO OJTHOTO M3 MPSIMBIX U3MEPEHUH, U MPEICTaBIIeHA TPABUIBHO 3anucanHas popmyia Juist
pacyeTa HICKOMOW BEJIMYMHBI.

NN

[IpuBeeHO MPaBUWIIBHOE 3HAYEHUE TOJBKO OAHOTIO U3 IPSAMBIX U3MEPEHUH, U CAEIAH PUCYHOK 3KCIIEPUMEHTAIbHON YCTAHOBKHU

Bce CJIy4dau BBIIIOJHCHHS, KOTOPHEIC HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTCPHAM BBICTABJIICHHUA 1, 2, 3 uu 4 0aoBs.
Pa3p03HCHHBIC 3alliCH. OTCYTCTBI/IG IIOIIBITOK BBIITOJIHCHHA 3aJaHUA

Maxcumanvuoiii 6ain




Ilnan pa6oTsl (8 ki1ace)

Homep | IlpoBepsiemble 3JIeMEHThI IIpoBepsiemble yMeHUsI bana 3a
3a/laHusl | CO/lep:KaAHUS BbINIOJIHEHH €
3alaHus
1.1 SIBIIEHUS TETUIONPOBOJHOCTH OObsicHEHHE SBICHUHN TETUIONPOBOHOCTH 1
1.2 ArperaTHble coctosinusi | UreHue rpaukoB HarpeBaHus TEIl. 1
BEILIECTBA
1.3 3aKOHBI IOCTOSTHHOTO TOKA [IpakTuueckue ymeHusi mo paboTe ¢ 3eKTponpudopamu. Y MeHUe 4
HAXO0XJACHUS BEIIMYMHBI SIKCIIEPUMEHTAIbHBIM METOJI0M
UTOTO
2.1 SIBneHus TErIonpOBOAHOCTH OObscHeHUe BICHUI TEIONPOBOIHOCTH
2.2 ArperatHble cocrosiHus | UreHue rpadukoB OXJIaXACHUS TeIl.
BelIeCTBa
2.3 3aKOHBI TOCTOSIHHOT'O TOKA [IpakTudeckue ymeHus o paboTe ¢ AIEKTponprudopamMu. Y MeHUE 4
HaxO0KJICHUS BEJTMYMHBI SKCIIEPUMEHTAIBHBIM METOIOM
UTOTO 6

MakcumanbHOE KOJIMYECTBO 0aIOB 32 BBHIOJTHEHUE pa0OTHI COCTABIISIET _6  OalioB.
BricTaBienne oTMETOK: OTMETKA «5» - 80-100% - _5-6  Gamna, otMeTKa «4» - 66%-79% - _4  6amna, otMeTka «3» - 30%-65% - 2 -3 OGamna,
oTMeTKa «2» - menee 30% - _1  Oamn.



IIpomexyTouHas arTecTanus 8 Kiacca
«O3anayennas ¢pusuka»Bapuant 1

1.Ha cHer noyioxuim Tpu Kycka CyKHa pa3jiM4HOM OKpacKu: Oelblil, yepHbIi U 3eneHblid. Korja comnHile npurpeno, To CiycTsi HEKOTOpOe BpeMs
10T HUMU 1ipoTasii cHer (puc. 98). Kakum HOMEpOM Ha 3TOM pUCYHKE 0003HAYCHO Oelloe, YepHOE U 3eTICHOE CYKHO?

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

2. Ilpu kakoif TemnepaType HadaJIcs MpoLecC MIaBIeHUs ? Puc. 98
1. 50 °C; 2. 100 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.
{°c) a (°C) b
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5 1001=1% .
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0 3 6 8 12{mur) g 5 10pun)
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5 - 400
a 8
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300 A
~ 200 \-
1
A 'z
o § 12 18 Zmuny 0O 10 20mun)

Pac. 101



1. Cobepure nemnb o cxeme. OnpeennuTe CONPOTUBICHHUE MIEKTPUIECKUX JIAMIT UCIIOJIB3YS aMIIepPMETP, BOJIbTMET).

S g
]
T
- =

Puc. 176

IIpomeskyTounasi arrecTanus 8 kiaacca
«O3agavyennas pusuka»Bapunanr2

1. K goueuke npuOuUTHI 1Ba OJMHAKOBBIX JTUCTa O€I0M skecTU. BHYTpEHHSS NOBEPXHOCTh OJAHOTO U3 HUX MOKPBITA KOTIOTHIO,
a japyras cetésieHa Onectsameid. K Hapy)kHOM MOBEPXHOCTH JIMCTOB NMPHUKJIEEHBI BOCKOM CHUYKHM. MEXIy JHCTaMH MOMEINAIOT PacKaJIeHHbIH
MeTaJTM4eckuil mapuk (puc. 93). OTHOBPEMEHHO JIM OTIAAYT CIUYKH OT JINCTOB JKECTH?

1. OaHOBpEMEHHO.
2. Ot 3aKONMYEHHON NOBEPXHOCTH CIIMYKH OTIIAIyT PaHBIIE.
3. Or GnecTsiel NOBEpXHOCTH CIUYKH OTMAyT PaHbIIIE.

2. IIpu kakoi TemnepaType Hadajucs MpoLecc OTBEPAECBaHUS?



1.50 °C; 2. 80 °C; 3. 600 °C; 4. 1200 °C; 5. 1000 °C.

c) a {°c)
1200

]

5 - A
= foo o
I3
600
mri 50
7
Al
o K1 5 3 12{mun) a &
°c) 8 c)
600
= A
5 ot 400
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5
300
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A
o & 12 18 2it{mtir} [ 70
Puc. 101

Cobepurte 1ens o cxeme. Onpenenute padoTy, BHITOJIHEHHYIO SJIEKTPUYECKUMHU JIAMITAMH B TEUEHHUE 5 MUH, UCIIONB3YS aMIIEPMETP,

BOJIbTMETP, CCKYHAOMCEP

'L:

-

Puc. 176



1

3)

2

3)

OTBeThI M KPUTEPUH OLIECHUBAHUS BbINOJTHEHUs 3a1aHuii (8 Kiacc)

1 BapuanT

2)§
1. CobpaTth 1enb 10 CXEME.

2. [Toaxar04nuTh aMIepMeTp U BOJIBTMETP, YYUTHIBAsS MpaBUIIa MOAKIIOUEHHS TPUOOPOB.
3. IIpoBecTu npsMble U3MepPEHUs (CUIIbI TOKA U HAIIPSKEHUS )
4. I1o BerUCIUTENBHON (POPMYNIE  ONPEACTUTH UCKOMYIO BETHUHHY.

2 BapuaHT
2)2
1. Cobpats 11emp 1o cxeme.
2. [MoaxI04NUTH aMIepMETp U BOJIBTMETP, YUHUTHIBAs MIPAaBHIIA MOJKIIOYCHUS IPHOOPOB.
3. [IpoBecTu npsiMbie U3MEPEHUS (CHIIBI TOKA U HATIPSKEHUS ).
4. TTo BerunCIUTENbHON OpMYTIE  OMPEIEIUTHh UCKOMYIO BETUUHHY.



Wrorosas artectainus o BHEYPOUHOU AESITEIILHOCTU ydamuxcs 9 kinaccoB «O3agauyeHHast
(pu3uka» TpoBoaUTCSA B opMe3aluThl TPOCKTOB.

®dopma KOHTPOJISI — 3aIIuTa MPoeKTa. Beaymumu MetogamMu 00ydeHust SBIISIOTCS:
00BSICHUTEIIbHO-UJUTFOCTPATUBHBIN, YACTUYHO-TIOMCKOBBIN, UCCIIEI0BATEILCKUI: aHAIN3
uH(pOpMaIIMHU, TOCTAHOBKA SKCIIEPUMEHTA, POBEICHNE UCCIICOBAHNNA. DT METOIbI B
HauOOJIbIIIeH CTEIIeHN 00ECTICUNBAIOT PA3BUTHE ITO3HABATEILHBIX HHTEPECOB,
WHTEJUICKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH. Posb yunTesns B 00ydeHUN MEHSETCS: OH
BBICTYITAE€T KaK OPraHu3aTop, KOHCYJIbTAHT, SKCIEPT CaMOTr0 Ipouecca AEATEIbHOCTH
yUYaIIUXCs U ¢ pe3yJbTaTOB.

TpeboBaHusl K 3alIUTe MPOEKTA:

. Marepuan JOCTYIIEH U HAY4YEH, UAEU PACKPBIThI. KauecTBEHHOE U3JI0KEHNE
COJICpXKaHUs: YETKasl, TPAMOTHAs peyb, epecKka3 TeKCTa(J0MyCKaeTCsl 3aYUThIBAHUE

[IMTAT); HanOoJee BaXKHBIC MMOHATHUS, 3aKOHBI U (POPMYJIBI AUKTYIOTCS JIJISl 3aITUCH.

. HarnsigHoe npencraBienue MmaTepuana (C UCIOJIb30BAHUEM CXEM, YepPTEKel, pUCYHKOB,
MCIIOJIb30BaHUE MPE3CHTAIIH )

. Hcnonp30BaHne NPaKTUYECKUX MUHU-UCCIIEOBAHUM (TIOKa3 OIBbITA)

. KauecTBeHHbIe OTBETHI Ha BOIIPOCHI CIIYLIATENEH 110 TEME

. YeTtko chopMyTupOBaHbI BBIBOIBI

I[Ipubau3urebHbIE TeMbI TBOPYECKHX POCKTOB, PEe3eHTAILMIA:
1. Kak u3mepuTs Hem3MepuMoe.

2. TouHOCTH U3MEpPEHUI.

4. Vctopus kaneHaaps.

5. OT ecCOYHBIX YacOB JI0 ATOMHBIX.

8. ConmHeyHas cucrteMa

9. CKOpOoCTh IBUKEHUSI TPAHCIIOPTA B TOPOJIC

10. DHeprus BeTpa

11. Kak ynep>xatb paBHOBECHE

12. Ilouemy nanaroT Tena



NudopmanuoHHO — MeTOAMYECKOE 00ecniedeHue

1. BHeypouHas AesITeIbHOCTD MKOJLHUKOB. MeTOANYEeCKUi KOHCTPYKTOP: Iocooue

s yuurensi/ JI.B. I'puropses, I1.B. Crenanos. — M.:IIpocsemmenue, 2011. — 223 c. -.

(CrangapTsl BTOPOTO MOKOJICHUS).

2. BaeypouHast nesaTenbHOCTh. [pruMepHblil I1aH BHEYPOUHOH 1€ATEIbHOCTH B OCHOBHOM

mkosie: mocooue as yaurens/. B.I1. Crenanos, JI.B.I'puropses — M.: IIpocBemienue,

2014.-200 c. -. (CtangapTsl BTOPOTO MOKOJICHHUS).

3. Paboune nporpammel. dusnka. 7-9 kiaccel: yuebHo-metoanueckoe nocodue/coct. E.H. Tuxonona.-

M.:Jlpoda, 2013.-398 c.

4. 3anumarensHas ¢usuka. [lepensman S.1. — M. : Hayka, 1972.

5. Xouy 6bITh Kynmubunbsim. Dasmanckuii 1.1, — M. : PULL MK/, 2002.

6. ®usuka i yBiaedeHHbIX. Kubanpuenko A.Sl., Kubanpuenko M.A.— PoctoB H//I. : «®enukcy, 2005.

7. Kak ctate yyeHbIM. 3aHaTus 1o pusuke s crapuekiaccHukoB. A.B. Xyropckuii, JI.LH. Xyropckuii,

N.C. Macnos. — M. : I'no6yc, 2008.

8. ®poHTaNbHEIE TabopaTopHbIe 3aHATH 10 (pusuke B 7-11 kimaccax

o0mreo0pa3oBaTenbHbIX Yupexaenuii: Kuura ans yuutens./moa pen. B.A.byposa, I'.T".

Huxudoposa. — M. : [Ipocsemenne, 1996. 12

9. ®enepanbHbBIN TOCYJApPCTBEHHBII 00pa30BaTeIbHBINA CTAaHIAPT [ DIEKTPOHHBIN pecypc].

— Pexxum noctyna: http://standart.edu/catalog.aspx ?Catalog=227 11. Caiit MunucrtepcTBa

oOpa3oBanus u Hayku Poccuiickoit @enepannn// odpunmanbHbIi caiiT. —Pexum noctymna:

http://mMmunOOpHAYKH. P/

10. Meroaunueckas cinyx6a. U3natensctBo «bBMMTHOM. JIaGopaTopus 3naHuii» [DneKTpoHHBIN pecypc]. —
Pexxum nocryna: http://metodist.lbz.ru/

11. Urposas nporpamma Ha aucke «Jlpakoia u 3aHumatenbHas Gus3nkay [ DIeKTpOHHBIN pecypc]. —
Pexxum nocryna: http:// www.media 2000.ru//

12. Pa3BuBaroniue 3JeKTPOHHBIE UTPbl «Y MHUKH — U3Y4aeM IUIaHETY» [ DJIEKTPOHHBIN pecypc]|. — Pexxum
nocryna: http:// www.russobit-m.ru//

13. ABtopckast mactepckas (http://metodist.lbz.ru).

14. AnroputMbl perieHus 3anad no gusuke: festivai.lseptember.ru/articles/310656 17.

®opmupoBaHue YMEHUH ydaluxcs peuarb pusndeckuesagauun: revolution. allbest.

ru/physics/00008858_0. html

15.
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