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Pa3no)eHne BCTpeyaloLUXca B npupoae
NO/IMMEpPOB: pa3/oXeHue Kpaxmana

\

Ie!

Yyaliuecs y3HaloT, YTO BCTpeyaloLmecs B Npupoae nosmmepsl, Takme Kak Luensonosa uim Kkpaxmas, Moryt 6bITb Pa3noXxeHbl Ha
OCHOBHbIE CTPOUTESIbHbIE 610KM (MoHOMepbI). Kpaxman - 310 nonumep, KOTOprI?I COCTOUT 13 MOJIEKY/T TTIOKO3bI B Ka4yecTBe
MOHOMEPOB N MOXET 6bITb rmaponmn3oBaH B HUX O6paTHO.

= fele] C) ®

YpoBeHb C/IOKHOCTU Kos-Bo yueHVKoB Bpemsi NoAroToBKM Bpemsi BbINoIHEHMUS

NETKni 2 10 MuHyT 10 MuHyT

This content can also be found online at:

http://localhost:1337/c/619bed3b0a7f13000382c7b5
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NHcpopmauusa ans yuntenen

OnucaHue PHYWE
‘& B atom 3KCNnepnmMeHTe yvyauneca nccnegyrort passioxeHune
‘T NPUPOAHbLIX NMOJIMMEPOB Ha NpumMepe passioxXeHns
Kpaxmana.
. ey
%F%A L1 3TOro OHM pacLLensigT Kpaxmasl Ha CocTaB/isoLwme

€ro KOMMOHEHTbI NyTEM MAPON3a.

JKcnepumMeHTasibHasa yctaHoBKa
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AononHutenbHaa nHdopmauunsa gnsa yuurenen (1/5)

PHYWE
MpeaBapuTENbHbIE Yyalmecs Ao/mkHbl UMETb NpeaBapuTe/bHbIE TEOPETUYECKME 3HAHKS O CTPYKTYype
NofMMepoB. MoNe3HO TakKe, EC/IN OHU YXKE 3HAKT, Kak MPOUCXOANT pas/ioKeHve
3HaHUSA Kpaxmana.

Kpowme Toro, yyalinecs 4oMmKHbl ObITb 3HAKOMbI C OCHOBaMK PaboTbl C XMMUYECKUMN
e BellecTBaMu 1 yMeTb paboTaTb C OyTaHOBOW ropenkol unu ropenkoi byHseHa.

=

npl/IHLI'VII'I Kpaxman moxer ObITb pacwensiedH Ha coCTaB/iAloLIne ero KOMNOHEHTLI NYTEM
rmgponusa.

AononHutenobHaa uHopmauusa gna yumutenei (2/5) PHYWE

L',enb Yyalimecs y3HalT, UTO BCTpeyaroLmecs B NpMpoae NomMephbl, Takne Kak Lienonosa
nnn Kpaxmarsi, moryTt ObITb pa3noxeHbl Ha OCHOBHbIE CTPOUTE/IbHbIE 6/10KM (MOHOMepr).
[}

AN Kpaxmau - aTo NosimMep, KOTOpbIi COCTOUT U3 MOJIEKY/T [/1H0KO3bl B KQUeCTBe MOHOMEPOB
'Q' 1 MOXET ObITb MMAPONN30BaH B HUX 06paTHO.

3agaum

Yyaupecs n3yyatot, U3 Kakmx KOMNOHEHTOB COCTOMT KpaxmaUl. [11s 3TOro oHW [O/KHbI
pacLwennTb ero nyTem rmaponunsa.

@
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AononHutenoHaa uHopmauusa gna yumtenen (3/5) PHYWE

MpumeyaHusn

Kpaxman npegcraenset coboli nonucaxapug, coctoawmii ns (1 - 4)-rnmko3ngHo cBA3aHHbIX MOMekyn a-
r0KO3bl. [1Be hopMbl pacTUTENBHOIO Kpaxmarsa, aMuiosa u aMUIoneKkTVH, pas/inyaroTcs no cBoeli CTPYKType.
AMnI03a Hepa3BETB/IEHHAS; TETPa3APUYECKNI YToN CO34aeT CNUPasIbHYH CTPYKTYPY, B KOTOPYH BCTPOEHbI
MOeKy bl Moaa (CUHUIA LBET). AMUMIONEKTUH UMEET Pa3BETB/IEHHYIO CTPYKTYPY 3a CHET AOMOSTHUTE TbHbIX

(1 - 6)-rNMKo3NAaHbIX CBA3EM, OKpallMBaeTCs NoA0M B KpacHO-(PUOSETOBbIN LBET. OGHapyXeHne C MOMOLLbI0
pactBopa dennHra 0CHOBaHO Ha BOCCTaHAB/IMBAKOLLEM AECTBUM a/lbAerMAHON rpynbl [/1HKO03bl. MOCKOMbKY
(hpyKTO3a Takke LEMOHCTPUPYET 3Ty peakumio, 06HapyXeHmne ¢ MoOMOLLbI0 pacTBopa dennHra, CTporo rosops,
He ABNSAETCH CBUAETENIbCTBOM Ha/IMUMSA II0KO3bl B KAUeCcTBe MOHOMepa 1, TeM 60s1ee, a-INoKo3bl. 3HaYeHUs,
npuBeAeHHbIE B TabNVLE, ABNATCA NPMMepamMu, KOTOpble MEHSAKOTCA B 3aBUCUMOCTHY OT TeMnepaTtypbl 1
KOHLeHTpaumm pacTBopoB. MNpu cob/aeHnn yKaszaHHOM KOHLEeHTpaumMm 1 TeMmneparypbl kpaxmasi B
3Ha4MTEeNbHOW cTeneHu rmaponuayetcs yepes 30 MUHYT.

AononHutenoHaa uHdopmauusa gna yuutenei (4/5) PHYWE

MeToaun4yeckue 3amevyaHus

[lns aTOro aKcnepvMeHTa HacToATE/IbHO PEKOMEHAYETCA paboTaTk B MaUibiX rpynnax, MOCKObKY 0T60op Npob u
TecTMpoBaHne 06pasL/OB MOryT NPOBOANUTL Pa3Hble YYaCTHUKK, 1, TakKMM 06pa3oM, HeGO/bLIOrO BpeMEHH,
HeobXx04MMOro 47151 TECTUPOBAHUSA, OCTATOYHO. DKCNEPUMEHT npeanonaraeT, YTo y4eHKaM U3BECTHbI
Crnoco6bbl 06HapYXeHUs Kpaxmana v roko3bl. Mpn Heo6XoANMMOCTHN 3TO A0KA3aTETbCTBO AO/DKHO ObIThb
nokasaHo B NepBYy0 oYepepb B KAYeCTBe AeMOHCTpaLuK.

B cTapLumx knaccax CpeAHEVI LLIKO/bI 3a 06eCLI,Be'-IVIBaHVIeM 17|o,qa MOXHO TakKXxe cneanTb QDOTOMeTpVILIeCKVI.

OTOT 3KCMEPUMEHT Takke MOXeT ObITb NCMO/Ib30BaH B Kypce Groxmmnn.,
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[AononHutensHaa nHpopmauuna gna yuntenei (5/5) PHYWE

MpumMeyaHusi MO NOATOTOBKE U BbINOSIHEHUIO PaGoThbi

MpuroTtoBbTe 1 %-Hblil pacTBOp KpaxMana. Y6eamuTech, YTo XMMUYECKMIA cTakaH (MeH3ypKa) 3anosiHsieTcs
BOAOI Tak, YTOObI XMAKOCTb He NepenmBasiacb Yepes Kpaii, Koraa B HEro nomMeLLatoT kondy dpneHmeriepa.

CwmelvBaHune pactsopoB definHra Inll criegyeT npoBognTb TOJ/IBKO nNepen HavyasioM 3KCnepuMmeHTa.

YTtunnusauusa
o OThuNbTPyiNTe ocTaTkn NPpodbl PenuvHra.

o MNepepaboTaiiTe okcua Meau Uv yTUm3npyinTe Kak oTXobl TSHXKEbIX MEeTas/1oB.

WNHCTPYKUMK NO TEXHUKE 6e30MacHOCTHU PHYWE

o KOHUEHTprpoBaHHasi cepHasi KUC/1oTa 06/1a4aeT BbICOKOV KOPPO3UOHHOIA
aKTMBHOCTbI0. HazieBaliTe 3aluTHbIe NepyuaTku 1 oukm!

3

o HacTolika iloga n pactBop ®envHra BpeaHbl Ansi 340p0Bbsi. He rnotathb, He

KOHTaKTUPOBATb C KOXei!
% o [lNs1 3TOro 3KCNepuMeHTa NPYMEHSIOTCS 06LLME UHCTPYKLMM Mo 6e30MnacHoOMy
NPOBEAEHNI0 IKCNEPUMEHTOB NPU NPENOAABAHNMN ECTECTBEHHbIX HayK.

(ORU] o [MpaBuna pa60TbI C OnacCHbIMUM BelwlecTBamMu npmeegeHbl B COOTBETCTBYHOLLINX
nacnoptax 6e3onacHocTu!
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PHYWE

NHcbopmaumsa anst yueHMKOB

MoTtuBauyusa

\
|

JkcnepumMeHTasbHas
ycTaHoBKa

°PHYWE

PHYWE

Monvmepbl OKPYXXaoT HaC Be3/e: e 103a, KOTOpYH Mbl 3HAeM 13
pas/IMYHbIX PaCTEHWI, ABNSETCS CamblM pacnpoCTpaHeHHbIM NPUPOAHBLIM
noMMepoM B Mype. Kpome TOro, CyLLLeCTBYET, HanpumMep, KpaxmaJsi, KoTopblii
MHOT/€ U3 HAaC HAaXoAsAT He TO/bKO B PACTEHMSIX, HO U HA KyXHe Mpu
MPUIrOTOBNEHNM NULLIM, HANPUMEP, Kak 3arycTuTesib A/1s1 COyCOB.

Kpaxman npeacTtasnsieT co6oli nonnmep, COCTOSILLMIA U3 MOJIEKY/T [OKO3bl B
KauecTBe MOHOMepa. B pacTeHusx Kpaxmas BCTpeyaeTcsi B BUAE amuiosbl Uim
aMuIonekTMHa. AMUI03a Hepa3BETB/IEHHAS, a TETPA3APUYECKNIA yros co3aaeT
CnnpasibHy0 CTPYKTYpPY, B KOTOPYO BCTPOEHbI MOMEKY bl iioda (CUHUIA LBET).

AMWIONEKTUH UMEET pa3BEeTBNIEHHYIO CTPYKTYPY 3a CUET A0MOHUTEbHbIX

(1 - 6)-rNMKO3NAHbIX CBA3EH, U OKpalLuMBaeTCs NOA40M B KPACHO-(PUOMETOBbINV
LBeT.
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3agauu PHYWE

3 Kaknx KOMMNOHEHTOB COCTOUT KpaxmaUi?

o PaclenuTe Kpaxmasi Ha COCTaB/IAOLLNE er0 KOMMOHEHTbI MyTEM
rmagposmnsa.

O6paseL, B nuneTke
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OG6opypnoBaHue

Mo3unyusa Marepuan No. KonunuectBo
1 OcHoBa wTtartnea, PHYWE 02001-00 1
2 CTepxXeHb WTaTuBa, Hepxasetowas ctasib, | =370 mm, d = 10 mm 02059-00 1
3 MpoBosioYHas ceTka ¢ kepamukoir, 160x160 MM 33287-01 1
4 MeH3ypka, Hu3kas, 400 mn, 46055-00 1
5 Konba Spnexmeiiepa, 100 maSB 19 MAU-EK17082002 1
6 pagyvipoBaHHas nunetka, 5 M 36598-00 1
7 Mpobupka, 180x18 MM, naboparopHoe cTeks1o, 100 wr. 37658-10 1
8 LWTatue gns 12 npobupok, AepeBsiHHbINA, d = 22 MM 37686-10 1
9 Konbuo ¢ 3aknumom, BHYTp. gnam. 10 cm 37701-01 1
10 YuebHblii TepmomeTp, -10...+110 °C 38005-02 1
11 LleTka Ans npobupok € LWEePCT. HAKOHEYHUKOM, d=20 MM 38762-00 1
12 3allyMTHbIE OYKM, NMPO3PaYHbIe 39316-00 1
13 Pe3nHoBble nepyartku, pasmep 8 39323-00 1
14 IpafyvpOBaHHbIA LMANHAP, BbICOKWIA, 50 M, PP 46287-01 1
15 HanonHuTenb Ans nUNeToK, chepuyeckuii, 3 knanaHa, makc. 10 mn 47127-01 1
16 PacTtBop ®enuHra |, 250 mn 30079-25 1
17 Pacteop ®enuHra Il, 250 mn 30080-25 1
18 Vioa, pacTsop iiognaa kanus, 100 mn 30094-10 1
19 CepHas kucnota, 95-97%, 500 mn 30219-50 1
20 [a3oBas ropesnka c kaptpugxem, 220r 32180-00 1
21 Kpaxman, pactBopuMblid, 100 1 30227-10 1
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NMopgrotoBka (1/2) PHYWE

ok

o [1ns 3TOro aKcnepuMeHTa HeobxoaAMmMo cobpaTb
LITaTuB.

o BbINOMHMTE YETbIPE Lara, NoKasaHHbIE Ha PUCYHKax
crnpasa.

o HaxXmute Ha ManeHbKne CUHME KHOMKM B MPaBoM
yrny dpotorpadonii n Torga MoXHO yBUAETb UX B
yBE/IMYEHHOM pasmepe.

NMogrotoBKa (2/2) PHYWE

o HanosiHuTe MeH3ypKy Ha TpeTb BOAOW 1M NOCTaBbTE €0 Ha NPOBOIOYHYHO
ceTky (puc. 5).

o Harpeiite Bogy no 60 °C, oTperynupyiiTe ropenky Tak, 4tobbl Temneparypa
ocTasasiacb NPUMEPHO NOCTOAHHOW (pUC. 6).
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BbinonHeHune pa6otbl (1/2) PHYWE

o [o6asbre 50 mn 1 %-Horo pacTeopa kpaxmasa B
Konby dpneHmeinepa n gobassTe 5 Mn
KOHLEHTPUPOBAHHOM CepHOli KUCNOoTbI (puc. 7).

o [NomecTute KONby dpreHmelepa B BOASHYHO 6aHI0 1
nofoxauTe, noka temneparypa He gocturHert 60 ° C
(pwnc. 8).

BbinosiHeHNe padoTbl (2/2) PHYWE

10 11 =

o C 3TOro MOMeHTa KaxX/ble 5 MUHYT oTouparite

NMNeTKon 2 obpasua no 2 M KaxAablid U nepeHocuTe

3T 06pasLbl B NPo6UpKy (puc. 9 Ha npebiayLiem \

cnarige v puc. 10).
o Wccnepyiite obpasel, 1 ¢ NOMOLLbIO pacTBopa

denvHra n 3anuwinTe pesynsrart gnsa 6 ' -

12

NMOBTOPSAOLLMXCA 06pas3LOB B TAGNMLY.

o Wcecnepyiite obpasel, 2 ¢ NOMOLLbIO pacTBopa lioga/
Kanus noguaa n sanuwinTe pesynstar Ans 6
NMOBTOPSAOLLIMXCA 06pa3L0B B TAbGNMLY.
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PHYWE

el

[MpoTokKon

3agaHue 1 PHYWE

3anuwuTe cBov Hab/MOAEHNS NPU UCCNe0BaHUM C MOMOLLbIO pacTBopa denunHra:

3anuwmTe cBOM HAG/AEHUS NPY UCCNEA0BaHNM C MOMOLLbIO iofa/ pacTeopa ioanaa Kanms:
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3apaHue 2 PHYWE

3anuwuTe pesynbratbl B Ta6nuuy: (0 - HeT, + Mano Ao +++++ oueHb MHOTO OCa/KOB)

[NpomexyTok

BpEMEH KonnyecTtBo ocagxoB a/1a obpasua 1 LiBeT o6pasua 2 (ioa/pactBop nognaa Kanms)

5 MuH

10 MuH
15 MuH
20 MuH
25 MUH

30 MuUH

3apaHue 3 PHYWE

Kakoe BeLlecTBo O6Hapy)KI/IBaeTCFI C NMOMOLLbIO pacTBOpa denuHra?

PacTBop ®enmHra okpaluvBaeT yr/1epos B CUHWIA LBET Kak COEAUHEHNE BK/THOUYEHNS, NO3TOMY OH
ncnonb3yeTcs Ans o6HapyXeHus yrnepoaa.

PacTtBop ®enuHra okpaluvMBaeT Kpaxmasl B CUHUIA LBET Kak COeUHEHVE BK/TOUEHMS], MO3TOMY OH
NCMONb3yeTcs A5 06HaPYXXEHNs KpaxMaa.

PacTtBop ®enuHra ciyxuT ans obHapyXeHus anbAernaHbIxX rpynn. 3a cHeT BOCCTaHOBIEHNS TMApoKcaa
meam (II) 4o HepacTBOpMMOro KpacHoro okcuga meam (I) MOXXHO KOCBEHHO OnpeaensTb caxapa (B Buge
anbaos).

HV onH N3 OTBETOB He ABMIAETCA NpaBU/IbHbIM.
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3agaHue 4 PHYWE

Kakoe BelLlecTBO 06HApYXMBaAETCS C NOMOLLbIO /iofa/ pacTBopa iioanaa Kasims?

Hw oguH 13 OTBETOB He ABMAETCA NPaBU/IbHbBIM.

Vo ncnonb3yeTcs ans o6HapyXeHns anbaeriaHbIx rpynn. 3a cueT BOCCTAHOBNEHNS TMAPOKCHAA Meam
(I) mo HepacTBOpUMOrO KpacHoro okcuga meam (I) MoXXHO KOCBEHHO onpeaensTb caxapa (B Buae asibaos).

Kak coefiMHeEHME BK/IHOUEHNS, 104 OKpaLLMBAET YI/1EPOA B CUHUIA LIBET, MO3TOMY €70 UCMONb3YHT A5
06HapyXeHus yrnepoaa.

Byfyuun coeiMHEHNEM BK/THOUEHUs, 10, OKpaLLUMBAET Kpaxmasl B CUHWIA LIBET, MO3TOMY €ro UCnosib3ytoT
L5t 06HAPYXXeHUsa Kpaxmana.

3agaHue 5 PHYWE

3anosiHute npo6enb| B TEKCTe.

Kpaxman cocTouT n3 Monekyn a - rioko3bl. OHU coaepXaT rmapoKCUIbHbIE Tpynmbl, KOTOpble MOTryT
COEAMHATLCS NPU pacLenieHny BoAbl, NepBoHaYas/IbHO 06pasys aAncaxapug (] \) B BUZe AumMepa.

Mpwn ganbHelilem coegrHeHnn obpasyeTcs [ \

Konuuyectso okcuga meau (I) YBEIMUYMBAETCA MO XOAY 3KCNepnMeHTa, B TO BPEMA KaK CUHAA OKpackKa,

, YMEHbLUAETCA B TOI Xe CTeneHu. OueBunAHO, 4YTO B X0A4€e 3KCI'IepI/IMEHTa{

BbIl3BaHHaA

pas3naraeTcAd sce 6onbLUe 1 6onbLue, a KOHLEHTPauUna MONEKY/T CaXapa yBETNMYMNBAETCH BCE 60sbLUe 1 6onbLue.

Takum 06pa3oM, Kpaxman pasnaraeTcsi 40 | N0z AeNCTBUEM CEPHOIA KUCMOTHI.

13/14

PH‘IWE Robert-Bosch-Breite 10 Tel.: 0551 604 - 0 info@phywe.de
37079 Gottingen Fax: 0551 604 - 107 www.phywe.de


https://www.curriculab.de/
https://www.phywe.de/

P7180200 curricuLAB® | sHvwe

Cnaiig,

OueHka/Bcero
Cnaiig 20: O6HapyxeHue BellecTB PelueHne denvHra 0/1
Cnaiig 21: O6HapyxeHue BellecTBa PacTBop ioaa/kanus ioamaa 0/1
Cnaiif, 22: PasnoxeHve KpaxMasna nog AeiicTBeM CEPHOW KNCMOTbI 0/5
Bcero 0/7
@ PelleHuq < [osTopuTe [@ 3kcnopr Tekcta
14/14
A) Robert-Bosch-Breite 10 Tel.: 0551 604 - 0 info@phywe.de
PH IWE 37079 Géttingen Fax: 0551 604 - 107 www.phywe.de


https://www.curriculab.de/
https://www.phywe.de/

