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«... BOBNeKMn meHA — U 4 Hay4yCb!»
KoHgyuyut

»YT0 HY»KHO caenatb, YTOObI MPOEKTHO-
nccnenoBaTesibcKas paboTa npuHecna ycnex
M BOBJIEKNA YYaLLMXCH K U3YyYEeHUIO PU3UKN?

" [lepecmoTpeTb OTHOLWIEHKE K NPOEKTaM:

* yepes AOCTYNHOCTb BOB/EYb B MPOEKTHYIO
NeATeNbHOCTb BO3MOXHO BonblUee YNCno
yyawmxca!

* KOHKYpPCbl M KOHpepeHUNnN — 3aBepLUatoLLUiA
3Tan, 3TO BepLInHa.



34. [lnuna pebpa KpacHoro Kyba B 2 pasa OoJibllle AJMHBI pebpa cu-
Hero Kyb6a. YUemMy paBHO OTHOIIIEHHUE:
a) 00bEMOB KYy0OOB;
0) 1momazel MX MIMOBEPXHOCTEM?

AOMALWHAA JIABOPATOPUSA

35. U3MepbTe TOJIIMHY JIHUCTA TeTpagu IO (pU3UKe.
36. U3meppTe 00bEM KaKOro-ambo Tejla HENPaBUJIBHOU (DOPMEI.

37. IamepbTe BBICOTY CaAMOI'0 KpPacHMBOI'O Ha Ball B3IJIAH 3JaHUA B
BallleM IIOCEJIKe HJIM Topoje.

38. IamepbpTe BpeMsa, 3a KOTOPOe 3aKMIaeT BoJa B YalHUKE.




N3mepeHus

«HayKa HauMHaeTcAa Tam, rae
HAYMHAOTCA U3MEePEHUAN

A. U. MeHpenees

» KaKk uccnenoBaTb KAHOYEBYHO CUTYALLMIO Ha
npumepe BbINONHEHMNA USMEPEHUN?

* AI3amepeHune naowaamn permoHa.

* 3mepeHne UCTUHHOIo 06 BEMA CbinyYmX
MaTepunanos.

* N3mepuTenbHble NMHENKN N PACYHECKMN.



3ANAHUA ]
ANS NPOEKTHO-UCCJ/IEAOBATEJIbCKOWM

OEATEJIbHOCTMU

Maea |I. ®nauka v dunanveckme mMetToapbl
M3y4YeHUs npupoabl

1. UamepeHne BbICOTHI 30aHWA U OepeBa

HMens: Hayyumuvea Haxodums pasmepst Doavuwiux npedmemos, Ko-
Mopble HEeBO3IMOMHO UIMEpUmMb HenocpedcmseeHHo.

Hcnonb3ya TOJBKO PYJIETKY, H3MepbTe B COJMHEYHBIH [eHEb BBICOTY
Bamero agoma, jgepeBa. OnumuTe, Kak BbI 3TO [OeJjialdH, COIPOBOIUB
NOACHHTEIbHBEIMH PHCYHKaMH H deprexaMmn. llogckaska: Bel HaBep-

HAKA 3HAETE CBOH POCT.

2. UamepeHne nnowaau durypel HenpaevnsHOM $GopmMmbl

Mean: Hayyumbea Haxodums naowads NJAOCKOU @uaypsl cAOMHOU
opmubl.



3anaHus ons NpPoeKTHO-UCCNenoBaTenbCkon AeaTenbHOCTH

4. UamepeHne UCTUHHOro o06bLEmMa CchiNy4YUMx MaTtepuanos

Hens: Hayyumosea onpedeiamb UCMUHHBIL 00BEM CBINYYUX Md-
mepuanons ¢ UCNOAb306AHUEM MEPHBLX cocydos U Hudrxocmeil.

HamepsbTe HCTHUHHBIH 00BEM IIecKa, HACBIIAHHOTO JOBEPXY B CTa-
KaH HWIH ODOJIHTPpOBYVIO 0aHKYV. HeTHHHBIM 00BEMOM HecKa HA3BIBAKOT
CYMMY 00BEMOB OTAEIBHBEIX HNecYHHOK (0e3 BO3OVINHBIX IIPOMEXRKVTKOB
MexaAy HEMH). J[18 3Toro HCnoab3yHTe BOAY H MepHBIH cocya. Omom-
IMIHTe H 0DOCHVHTE NpelIo:KeHHBIH BAMH CIOC00.

HamepsTe momobHBEIM cIOcODOM HCTHHHBIA 00BEM, 3aHHMAEMBIH
KPHCTALIAMH IIOBAPEHHOH COJIM, HACEIMAHHOH B cTakaH. B KadecTme
KHUIKOCTH MOMKHO HCHOJB30BATE PACTHTEIBHOE MACIO (COMBE HE pac-
TBOpAeTcA B HéM) !,

5. PazbaeneHne kpacurens

IMens: onpedenumsb, 80 CKOABKO pa3 MOMHO pa3fasums pacmeop
Kpacumena, 4molb. OMMEHOK KPACKU OCMAasalcia 3aMemHbLM.

Kyoure B anrexke 10 Mo ogHOOpPOIEHTHOrO pacTBOpa <«0OpHnm-
AHTOBOTO 3enéHoros (3eneHKn). HageEbsTe pe3HHOBBIE HIH IIOJIH-
STHJIEHOBEIE MEPYATKH, OTKpOoHTe (PIAKOH H BBIIEHTE BCE COAEDIKH-
MOE B OVCTVIO JUTpOoBYVID DaHKy. l[lomeiliTe B DaHKY BOAV HOBEPXY.
HaiimuTe, BO CKOJABKO pPa3 YVMeHBIOIHJIACh KOHIEHTPAIIHA 3€JIeHKH.
Habepure m3 momnyueHHOoro pacteopa 10 mn (MOMHO HCOOJIB30BATH
ONMYCTOINEHHBIN BEIMEBITHEIH (DJIAKOH) H pas3daBeTe €ro OJHHM JHTPOM
yHcTOM BOABI. CKOJBKO pPa3 BRI CMOMKETE MOBTOPHTE 3TOT OOBIT IPH
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«N3meputenbHbIie» TINHENKN
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«3meputenbHbie» pacyecku




[ lpeBpalieHne manblX TMHENHbIX
nepemeLlLeHnn BO BpaLlaTesibHoe
NBUXKEHUEe

3anaHMa Ana NpoeKTHO-UCCNenoBaTensCKoi AeaTensHOCTH

IIna sECcOEpHMEHTA BOIEMHTE HECTHHHA BOJOC (BCIH ECTE BOSMOMK-
HOCTE, JVYIIE HCOONIBIOBATE KOHCKHHA) armH0l He meHee 30 cm. Bomnoco
HeodxogumMo 00e3dHDPHTE (HADDHMEep, NPOTEPEE AIETOHOM).

Mlxama

Bonoc
IMporuRoRe:

IxHE Crpenka

I'pya

Puc. 2

Ha nnacruse (oHA JeMHT E ILIOCKOCTH PHCYHKA) 3AKPENIEHA OCH
IIKMEA H OOMH KOHEL BOJOCA (0H [OpPHEA3AH K BOMTOMY B NIACTHHY
reoagio). B kauecTBe IMKHEA YA0DHO B3ATE EKYVCOK OYCTOH AMIOVIEL OT
MIAPHKOBOH PYUKH, KOTOPBIH MOMET JErKo EPAINATRCH BOKDPYD ocH (gpy-
roro BOHTOro rEO3gHEA).

Ko sropomy koHOy BosMoca nogeeckTe rpys maccon 20—50 r. Bomoc
OJHH pas oDEPHHTE BOKPYD IIKHEA, 4TO0LI o0DECHEYHNTE SOCTATOYHO DONhL-

TITUESY OCWTTY TNRAHITE MET M ROWMEORT T TTTE TR '_"'I"TIFI TTRCr r"T"'I“I-lI'IT} M -




O606wWwWEHHas cxema yCTPOMUCTBA
nna npeobpa3oBaHMUA IMHENHbIX
nepemelleHnn BO BpaLLaTeIbHOE ABUKEHME

L1 S




3amopaXXmBaHue Boabl
» MOXHO 1 ynpaBaaTb GOPMOIN MOBEPXHOCTU
NpPn 3aMOpPaKUBAHUU BOAbI?

1.13y4yeHmne 3aBUCMMOCTU GOPMbl MOBEPXHOCTU
NbAa OT YC/I0BUA 3amep3aHnA BOAbl B cocyae.

2.M13rotosneHune cycrasa.

3.4UCTbiM nea Ha «rpA3HOU NyKer.
4.CoxpaHeHMe TOBapHOro Bnuaa KAYOHMKMN.
5.CamoHanpAKeHHble KOHCTPYKUUU B Npupoae.






X (¢, °C)



HATYPANTLHBIA 1 BKYCHBIA NPOI
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MIrOTORNBHIAA yKasana Ha KpoiwKe 8 NeDEOV OF




PucyHoK. Cxema ycTpoucTBa CyTaBsa.

1 B0/1A

A0 3aMOpa-KHBaAHHHA IMNocCIC 3aMOpa-xMBaHH A



Mopaenb cyctaBa Ha NMPaKTUKe

10 3amoparkMBaHuA [Mocne 3amoparkMBaHUA



YUCTbIN NEQ Ha «KTPA3HOW NYXKe»




3. Oumncrka BOABI 3aMOpa’KHBAHHEM.

Hean: Hecaedosames 603MOMHOCMb OYUCMKU 600bL 3AMOPANUBAHU-
eM.

B non-nurposyio 6aHKY BOABI KallHUTE HECKOJBKO Kameab YépHOlU
TYIIM ¥ XOPOIIO NepeMeInaiTe BOAY.

Haneiire yacTs 3arpAsHEHHOH BOABI B IUIACTHKOBEIM crakaH. Ocras-
masaca B OaHke Boja NMOHAAOOMTCSH B KOHIE OIBITA.

Bripe:xbTe B noposoHOBOH rybke yraybieHme moj crakaH Ha IOJo-
BHHY eé BbicoThl. CrakaH Jo/ukeH BXoAuTh B yraybmenue Oes sasopa.

Crakan ¢ 3arpsasHEHHOH BOJOH HA CAEJAHHOH BaMH NOJACTABKEe NOMe-
CTHTE B MOPO3WIBHYI0 KaMepy XOJOAMAbHHKA. Yepes Kaxkabli wac cmo-
TpHTE, KaKad 4acTh BOAL! 3amépana. Korga samMépsHer npuMepHO OAHA
TpeTh pacrBopa (néa Oyaer BBepXy), BBIHBTE CTAKAH M3 MOPO3HIBHOMR
KaMepkl.

AKKypaTHO BBIHbTE JIEJ M NOJIOKHTE ero B Tapeaky (puc. 1).

Puc. 1

Cpenaitre BmiBog u samumure ero. Haitgure 8 Hurepuere obmbsac-
HeHue OOHAPYKEHHOMY BAMHM SIBJIEHMIO, 4 TAKXKE NPUMEHEHHe OYMCTKH



«CoxpaHeHHEe TOBAPHOIO
BH/1A Ar01, PPYKTOB H
OBOIIICH IIPH AedpocTanuu
ocJje riyooKoro
3aMOPAKMBAHUA»

Pykosopgurenn: Koprunbes U.H.
Astopbi: Naspunenko C.B.
3a6kun A.C.

Actpaxanb 2012




* Llenb paborbi:

[lposecmu sKcnepumMeHmMasbHble UCC1e008AHUSA MO
COXpaHeHuro popmbl (mosapHo20 8udda) 9200, hpyKmMos u
osouwjel, rnocse pasmopaxcusaHusd, Nnoosep2uiuxcs
XPAHEHUK 8 3aMOPOHEHHOM COCMOAHUU 8 3a8UCUMOCMU
Om COOepHCaHUA 8 HUX 8s1a2uUl.

* 3apauum.

3anpocbl pbiHKa BCE B 6O/IbLUEN CTEMEHU aKLLEHTUPYIOT
HEobXxoAMMOCTb COXPAaHEHMA TOBAPHOro BUAa AroAa,
GPYKTOB U OBOLLLEN, NOABEPTLLUNXCA NMYOOKOM 3aMOPO3Ke.
[loTepsa TOBapHOro BMda, NOC/ie pa3moparKMBaHUS,
obycnoBneHa paspyLieHmem ob60/104eK KNETOK MAKOTMU.
Pa3spyweHne 060104KM KNETOK B/IEYET 3a COOOM
BbITEKAHWE COKa 1 NOTEPto ToBapHOro smaa. Cmasumcs
3000440 rnpeodsanoxums crnocob coXpaHeHuUsa He Mos1bKO
8UMAMUHOB U MUumamersibHbIX sewecmas 1200, hpyKmos u
osouwjell npu 3aMopamcusaHuu, HO U COXPAHeHUA Ux
8HewHe20 8U0a Nnocse pasmoparusaHus.









1. BeyHaa mep3nora.

2. Mep310THOE NnyYyeHue rpyHToB.
3. dyHaameHTbl. Kypymbl.

4. Kak npupoaa roToBUTCA K 3UMe.

5. bonblune Kpuctanabl ibaa h amopPHbie
METANNbI.



JHrenb Jlapuca




TepmomeTp

8, 10 Knaccbl. N3yyeHMe TennoBbIX SABAEHUMN.
YCTPOUCTBO N NPUHUUN AEeNCTBUA HKUOKOCTHOIO
TepmomeTpa. 3aJaHue: BU3YaA/SIbHO MU3y4YUTE
KOMHATHbIN U MEeAULUHCKNN TEPMOMETPDI.

Kakne cxoactBa M OTAMYMA Bbl BUAUTE B WUX
ycTpoucrtee?
Yem obycnoBneHo obHapyxKeHHoe oTindme?

TepmomeTp «HaobopoTY.



Bemecrag t, °C s, 10~ °C—1| Bemectso tC |, 10~6 e~
Cmpoumens- Crewio
Hble Mamepu- okoHnoe | 20—200 | 9,5
aau K
AcBouement | 20 6,0 Levent 20 1014
berow , .| 20 10—14 | Hudep 2 612
| paur , .| 20 6—9
Hy0 Pasauynse
- MAMED uaAb
ponoxon | 2—34 49
nonepex
poaokon | 2-—34 344 | Ammaa . ,| 0=100 1,2
ﬂEpﬁlrll?i Bakeaur | 20—60 22
(hans. Bock . . .| 10~25 | 230
Yerus). Fpajur. ,| 0—100| 79
BAOAL r Jen . or =10
ponokod| 20 oK, 3—3 10 0 80,7
nonepex or—20 5l
sotokon | 20 oK, 35—60 10 0
Wapectuax , | 25—100 9 Kayayk . .| 1725 77,0
K . .| 20 -
Hpan -9 [lapagmn .| 038 130,3
Knpnuunas
kiagka ,| 20 4—7  [|Mecuannx | 38—49 477
Knen 20 71
BAOTE o
boaovon| 234 60 [oauaTuaen| 90 220
nouepex
ponokoy | 2—34 48 Crekao
Mpasop . .| 20 315 kBapuesoe| 20—=200 | 06

110. Temnepatypunifi xosddnunent obsemnoro
PACIIHPEHHA HEKOTOPBIX MHAKOCTER
(npn 20°C), ° C-!

Asuabenaum B-70 , . 0,00110
Asor (ot =250 o

—181 “C) 0,00588
AHMamm . . ., , . . 0,000858
Averon. . ., ., .. 0,00143
Bewson . ., . ., . . 0,001237
Bpom. . . ., . . . . 0001113
Boma . . ... ..., 0,000208
Boaxyx (or —259

10—253°C) ... 0012
Fanuepun . 0,000505
Kepocun . . ., , 0000955
Kucaoraasornaa (50%) 0,00091

Kucgora cepuaa (96%)  0,00055

Pactsop mosapesroft
conn (26%-Hmi) . 0,000436

Pryts
Cxununap .
Coupr Methaormft . . 0001250

. omwaommit . , 000110

Tonaueo nrm  peak-
THBHHX CaMOneTon;

T-1. .. . . 000094
TC-1 . . 0,00098
Tpaucihopmatopuoe
macao . . . . . 00008
Xaopodapm . 4001273

Aup srwaosniit . . . 0,00166

[Tpumenanne 3naneHud TeMnepaTypHuX ko3dduuen-
TOB 06BEMHOTO pacirhperHd npnselens 114 remnepatypu 20° C
(ecan remnepatypa He ykadana ocodo).



F

TennoBoe pacwmnpeHue

F = ay dU = —Fdr
dr







SAOAHUA O NMPOEKTHO-
UCCJIEQOBATEJIbCKOM
OEATEJIbHOCTHU

Maea 4. [asnexnme. 3akoH Apxumepa

1. NMpubGop ans obHapyxeHus armocdep-
HOro pasneHus

Hens: uszzomosums npocmoit npubop 0as
demoHcmpauuu cyuiecmeosarHus ammocpep-
H020 0a6.eHUA.

Ucnonb3ysa DOJMUSTUIEHOBYIO OYTBLIKY C
NpoOKO#, CTep:KeHb OT TIeJIUeBOM PYYKH U
TPYOKY OT CHCTEeMBbl AJIA IIepeJIMBaHUA KpO-
BH H3roTOBbTe mnpubop, H300paKEHHBIX Ha
pucyske 1.

Ha pucyake 2 mnokasaHO YCTPOMCTBO
BepxHeu yacTu mnpubopa.

Ha gsO OYyTHLIKHM HajelTe HEMHOTI'O MbLIb-
HOro pacTtBopa. BerpsaxHYB OyTBLIKY, Hobei-
TeChb, YTOOBI MBLIBHBIM pacTBOpP IomaJ Ha

WA TTATT T ATATT mNYyAL T




rMaea 3. Kone6aHms u BOJIHbI

1. CnoxeHune B3aMMHO
nepneHamKynsapHbiX KonedaHun

Heas: usyuumsv 603MOMCHbLE DOPMbL
mpaexkmopuu HUMAHO20 MAAMHUKQ, CO-
geputaruLezo 00HOBPEMEHHO KoJleOaHus
8 nepneHOUKYNAPHbLX HANPABLEHUSAX C
Pa3NUYHbLMU Yacmomamul.

H3roroBbTe YCTAHOBKY, HU300pakeH-
HYI0 Ha pucyHke 3. OHa sABIsIeTCA KOM-
OuHanuennr aABYyX MasgsTHUKOB. OnxuH u3
HUX HMeeT AJUHY, PaAaBHYIO PaCCTOSHUIO
OT TOPHU30HTAJILHOTI'O CTEepP:KHS [0 rpysa
(B mannom cayuae 64 cm), a aauHa ApPY-
roro paBHa JJIMHEe HUTU OT y3Ja HUTEU
no rpysa (B ganHoMm ciaydae 16 cm).




HUcnonib3yss MasgATHUK C [EeCOYHUIleM, UCCeAyuTe, KaK BJIUseT Ha
¢dopMy TpaeKTOpHUU rpyasa:

— COOTHOIIIEHUEe MeXJY aMILJIUTyAaMu KoJiedaHUM AJIMHHOIO U KO-
POTKOr0O MasiTHMKOB, MNPOUCXOAANIUX B Pa3HBIX ILJIOCKOCTAX,

— COOTHOIIIeHUEe YacTOT 3THUX KoJebaHuiu,

— Ppas3HOCThL HAYaJIBHBIX (a3 dTUX KoJsebaHUM.

Cdororpadhupyiire Haubosiee KpacuBble U3 HaOMIOJaeMBIX BaMU Tpa-
eKTopuil MasgTHUKA. IIpuMepbl HEKOTOPBIX TPAEeKTOPUM NI PUBEAEHBLI Ha
pucyHke 4.

Puc. 4



[Monapu3auMoHHbIXN KaneaocKon




A3uKka 10 TomM 2=9.pdf;3""; Ouanka 11 Tom 2=7.pdf x

Onsa moayuyeHUsT KPAaCHUBOM MO3aW4YHOM KAapPTUHBI IIOJOCOK JIOJIXKHO
OBITH HAMHOTrO 0OOJIbIIE, HO YHCJIO MEePEeKPLIBAIOIIUXCS CJIOEB HEe MOJIXKHO
IIPEeBBIIIATH JBYX AECATKOB.

Bripe:xbTe KBajpar, OTpe3aB BCE JHIIHee (3aJIUTO Ha PHUCYHKe IIBe-
Tom). Eciu BBl BCé caesany NPaBUJIBHO, TO MOJYYWUIXA IPO3PAYHYIO KBa-
APaATHYIO ILIACTHHY CO CTOPOHOM O cM, o0e IIOBEPXHOCTH KOTOPOM He
aunKue.

ITomecTuTe 3Ty IIAaCTHHY MEKAY MOHHUTOPOM H Oiroanem, mozobpas
TaKOe IOJOKEeHWe ILJIACTUHBI U TOJIOBBI, YTOOBI BBl YBUAEIN B Osroaie
OoTpa’keHue CBeTa, UCHYIeHHOT0 MOHHTOPOM UM IPOMIEAIIEro 4Yepes3 Ijia-
cruHy. Ha pucynke 6 mokasan mpumep TOro, 4TO Bbl YBHAUTE, €CJIHA YTOJ
OTpa’KeHHusI OT moBepxHocTu Boabl cocrasasger 50—55°. Chororpadupyiire
BHAMMOE BaMHU H300pakeHHe.




L

CCINCCINGCHHBH CeCin

JeMin



BAanAHMe nonApu3oBaHHOrIO CBeTa
Ha MaJIbKOB Pbib

EcTecTBeHHbIN cBET [Tnockononsipn3oBaHHbIN CBET




uamKka 11 Tom 2=7.pdf x

4. AaMmeHeHMe uBeTa CBeTOBOro ny4a
BCNneACTBUE NOrnoweHns ceera

Hens: usyvumsv usmeHeHue OKpaAcKuU C8emo8020 Jay4va npu yseeauye-
HUW MOAWUHBL NOZA0W,AIOULEe20 CNOA.

BoasMuTe OTpe3kHm BHHHJIOBOH TPYOKHM (OT KaneJlbHHILI WA CHCTE-
MBI JJIsI NepeIMBaHUA KpoBH) JauHou 4, 8, 12, 16 u 20 caHTHMETpPOB.

C kKa)XJbIM OTpe3KOM TPYOKH IpojeJaiiTe ciaeayiomuili onelT. Oaun
KOHel TPpyYOKH IpHCTaBbTe BIUIOTHYIO K BKJIIOYEHHOMY MAaJIeCHBKOMY CBe-
ropguonyl), menyckaomemy Genslit cser. Msoraure Tpydoky Ha 90° u mo-
cMoTpuTe Ha eé apyroi rtopen. OauH M3 npuMepoB HabaogaeMoill Kap-
TUHLI [IOKa3aH Ha PHCYHKe 7.

Puc. 7

IIpoBeguTe ONBITEI ¢ OTpe3KaMH TPYOKHM pasHoil pnuHbl. Cpenaiite




Bocxop, 3axo  NpoAonKUTE/IbHOCTb AHA

1107 : .

500 L .




Bnanmasa ctopoHa JlyHbl. JInbpaumnsa




CcbinIKa Ha 3aKYNKY y4eObHUKOB

http://Ibz.ru/docs/zakupka.php



http://lbz.ru/docs/zakupka.php

Cnacunbo 3a BHUMaHuel

N.H.KopHUnbeB
kornilev.i@mail.ru



