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AKT COI'JTACOBAHUA

HA MeTOAMYECKHE PEKOMEHIAIMH 10 Y4eOHOH qucuunanne XuMus, NoAroToBJeH-
HYI0 npenoaaBaresneM Spomosa C. B. nis crtynenToB Broporo kypca 'BIIOY
FOxH0-Y pajibCKOro rocy1apcTBEHHOT0 TEXHUYECKOT0 KOJLIEIAKA

MeTtoanueckie peKOMEH/IAIUH 0 BBIMOJIHEHUIO Ja00paTOpHBIX padoT y4yeOHOW AMCIUILIN-
HBbl XUMHS MIpeIHa3HaueHb! A oOydaronmxcst 6a30Boii moaroroBku crenuanbHoct 08.02.04 Bo-
IocHa0XeHHEe U BOJAOOTBECHHUE.

JlaGopaTopHble 3aHATUS SIBJISIOTCS Ba)KHBIM 3JIEMEHTOM Y4eOHOHM nucuuILIMHbL. B mponecce
BBITTOJIHEHUS TIPAKTHUECKUX paboT 00ydaronIfecs CUCTEMaTU3UPYIOT U 3aKPEIUISIIOT IOIy4YeHHBIE T€O-
peThYecKre 3HaHUA, Pa3BUBAIOT MHTEIUIEKTYaJIbHbIE U MTPO(PECCHOHATIBHBIE YMEHUS, (POPMUPYIOT 3Je-
MEHTbl KOMIETEHIUH OyIyIIHX ClIeHUalIiCTOB.

Mertonnyeckue pekomeHnanuu cojepxar IloscHutensHyro 3anucky, IlpaBuna Texnuku 0es-
OIIACHOCTH IPH IMPOBEJIEHUU NpaKkTUyeckux padot, [lepeueHr u copep:kaHue MpakTUYECKUX padoT,
mutepatypy (OCHOBHBIE U JOIOJIHUTENbHBIE UICTOYHUKH, MHTEpHET-pecypcesl), [punoxkenue — odpa-
3ell TUTYJBHOIO JicTa, OTUeTa 1o npakTH4ecKoi padore.

Mertoanyeckue peKOMEHAALMU IO BHINOJIHEHUIO J1a00OpaTOpHBIX padoT mpeiaraercss Uc-
I10JIb30BATh JUJISl IPOBEJACHUS MPAKTUUYECKUX 3aHATHI CO CTYyIEHTaMHU, a TaK K€ JUIsl CAMOCTOSITENIbHO-
IO U3YYEHHUS CTyJIEHTaMH MPAKTUYECKON YaCTH JUCIUIUINHBI.

YkazaHHbIe METOIMYECKHNE PEKOMEHIAIMN IO BBIIOJHEHUIO J1a00opaToOpHbIX paboT mo yueo-
HOW AMCIUIUIMHE XUMUS [IpejularaeTcsi MCMOib30BaTh s oOyuaromumxcs cnenuanbHoctd 08.02.04

Bognocnab6xenue u Bojoorsenenue (6asosast noaroroka) FOYplI'TK ounoit popmel 00yueHus.

/
l"eHepam{HHﬁ CKEOp, «ApxutekTypHas  Macrtepckas
MameTeTepa» & ‘&}o‘ﬁﬁ ~ "f afir/~— A.A. Mapkirerep

i

Conep:xanue:



[TosicuuTenpHas 3anucka

[Tepeuenp mabopaTopHBIX pabOT
Kpurepuu omeHKu OT4ETHBIX paboT
JlaGopatopHbie pabOThI
[Ipunoxenus A

Jlurepatypa

MNOACHUTEJBHASA 3AIINCKA
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Meroanueckiue peKOMEHJIAlUU IO BBINOJHEHUIO JIA00PATOPHO-TIPAKTUYECKUX
paboT 1o yuyeOHOU qucuurimHe XuMus NpeHa3HaueHbl JJ1s 00y4aromuxcs Mo cre-
nuanpaocty 08.02.04 BomocHaOXkeHMe U BOJIOOTBEICHHUE.

[IpakTrueckue 3aHATHS SBJISIOTCS BaKHBIM 3JIEMEHTOM y4eOHOUW MUCIMIUIHHBEIL.
B mporiecce BBIMOTHEHUS MPAKTUYECKUX padOT 00ydYarOIIMECs] CUCTEMATU3UPYIOT H
3aKPETUISIOT TIOJIYICHHBIC TEOPETHUSCKHUE 3HAHUS, PA3BUBAIOT MHTEIUICKTYaIbHBIC H
npodeccroHanbHble YMEHUS, POPMUPYIOT 3JIEMEHTHl KOMIIETEHIIMH OyaylIuX crie-
[[UATICTOB.

Meroanueckue peKOMeHJalluy peIHa3HAueHbl 1JI1 OpraHU3allud BBITTOJTHEHUS
71a60paTOPHO-TIPAKTUUECKUX Pa0OT MO0 yueOHON AUCIUIUIMHE XUMHUS.

[Tporpammoii yaeOHON TUCIUIIIMHBI TpeTycMoTpeHo BoimoHeHne 10 mabopa-
TOPHBIX Pa0OT, HAMPABJICHHBIX HA (DOPMHUPOBAHUE ITIEMEHMOE C1EOYIOUUX KOM-

nemenyui.
Kon YMmenus 3HaHHuA

MK, OK, JIP
OK 01. COCTaBJISITh M U300paKaTh BIIMSIHUE CTPOEHUS MO-
OK 02. CTPYKTYpHBIE MOJIHBIE U JIEKyJI HA XUMUYECKUE
OK 03. COKpaIeHHbIe POPMYIIBI CBOMCTBA OPraHUYECKUX
OK 04. OpPraHUYECKUX BEIIECTB U BEIIECTB;
OK 05. COEIMHEHU; BIMSHUE (PYHKIMOHAb-
OK 06. OIUCBIBATh MEXAHU3M XU- HBIX T'PYII Ha CBOICTBa
OK 07. MHYECKHX PEaKIHMii MoIy- OpPTraHMYECKHX BEIECTB;
OK 08. YEHMSI OPraHUYECKHUX CO- 0COOEHHOCTH CTPOCHHUS
OK 09. eJIMHEHNIA; OPraHUYECKHX BEILECTB,
OK 10. COCTaBJISATh KAUECTBEHHbIE UX MOJIEKYJISIPHOE CTPO-
OK 11. XUMHUYECKHE PeaKllnu, Xa- €HHe, BAJICHTHOE COCTO-
JIP 4. PaKTepHbIE I OTpeene- SHHE aTOMa YIIepoa;
JIP 13. HUS pa3IM4YHBIX YIJIEBO- U30MEPHIO KaK MCTOUYHHUK
JIP 14. JOPOIHBIX COCIMHEHUH; MHOTroo0Opasust opraHu-
Jﬁg }3 : IPUMEHSATH Oe30IacHbIe YECKUX COCIMHEHHIA;

IIpUeMBI IpU paboTe ¢ op-
TaHWYECKUMHU PEaKTUBAMH
U XUMUYECKUMHU NPHOO-
pamu;

COCTaBJIATh YJIEKTPOHHbIE
KOH(Urypauu aTOMOB,
MOHOB, JICKTPOHHO-
rpadudeckue GopMyIibl
aTOMOB U MOJIEKYII, OTIpe-
JeNSATh TUIl XUMHYECKOM
CBSI3H, IIPOTHO3UPOBATH
PEaKIMOHHYIO CIIOCO0-
HOCTh XUMHUYECKUX CO-
eIMHEHUH U (pU3NUECKue
CBOMCTBA B 3aBUCHMOCTH
OT TIOJIOXKEHHUS B TIEPUO-
IMIECKOH CHCTEME;

TEOPETUUECKHE OCHOBBI
CTPOEHHUSI OPTAaHUYECKUX
BEIIECTB, HOMEHKJIATYPY
U KJaccu(UKaIuio opra-
HUYECKHX COCIMHEHMIH;
THUIIBI CBA3EH B MOJIEKY-
Jax OpraHMYeCcKuX Be-
IIECTB;

COBPEMEHHYIO MOJIEIb
aToma, NepuoANYECKU
3aKOH, EPUOTNIECCKYIO
cucremy JI.U. Mennene-
€Ba;

(u3nueckre U XuMude-
CKHE CBOWCTBA BO/JIbI;
Hax0>KJICHUE BOJIbI B




PaCCUUTBIBATH KOHIICH-
Tpaluro BCUICCTBA B pac-
TBOPC 110 MacCoOBOM JOJIC,

paccuuThIBaTh MOJISIPHYIO
KOHLIEHTPALIUIO PaCTBOPOB

COCTaBJISITh YPABHECHUS
JMCCOLMAIMU U PEaKIUi
HMOHHOTr0 0OMeHa B MoJie-
KYJIIPHOM 1 HOHHOM BH-
Ac,

COCTaBJISITh YPABHECHUS
XMMHYECKUX PEaKIUM,
ONPEIEATh TUIIbI XUMH-
YECKUX PEAKLUN.

MIPUPOJIC U CITOCOOHKI €€
OUYHUCTKU;

MEXaHU3M 00pa30BaHUs
pPacTBOPOB M UX KIIACCH-
¢bukanus;

OCHOBHBIE TTOJIOKECHUS
(bu3nvIecKoi, XumMmuue-
CKOM M COBPEMEHHOMU
TEOPHH PACTBOPOB;
OCHOBHBIC MTOHATHS TEO-
PHH AJIEKTPOITUTUICCKON
JTUCCOIUAIUY;

TUTIBI XUMHYECKHUX PeaK-
U ¥ TIPU3HAK UX KJac-
cupUKaIuy.

OCJIBIO BBIXIBUTD U YCTPAHHUTL HCAOYCTEI B OCBOCHHUU MaTepI/IaHa).

BCJICH IICPCUCHDb I/IH(bOpMaI_[I/IOHHBIX HNCTOYHHKOB.

TPOJIbHBIE BOTIPOCKHI U BBIBOJIBI 110 TIPOJICIIAHHON padoTe.

Onucanue Kaxaou J1abopaTopHOU paOOThl CONEPKUT HOMEP, Ha3BaHUE U 11€JIb
paboThl, PopMHpyeMbI€ B TTPOLIECCE BHIOIHEHUS paOOThI 3HAHUS, YMEHUS U DJIEMEH-
Thl KOMIIETEHIIUH, TEOPETUUECKOE U3JI0KEHNE HE0OX0IUMOro MaTtepuaia, BapUaHThI
3aJlaHUi, OMMCAHWE aJTOPUTMa BBITIOJIHEHHS PAOOThl M KOHTPOJIbHBIE BOMPOCH (C

Jlns monydeHust TOTOJIHUTEIbHOM, Oosee moapoOHoN MHMOPMALMK IO OCHOB-
HBIM BOIIPOCaM Y4€OHOM JAMCHUIUIMHBI B KOHIIE METOAUYECKUX PEKOMEHJAIUA MpHu-

OT4eTsl CTYIEHTOB MO J1TAOOPAaTOPHBIM pabOTaM JIOJKHBI COJEPKAaThb HOMED,
Ha3BaHUE U 11eJIb pabOThl, BHIIOJIHEHHBIC 3aJaHUsI U UX PE3YyJIbTaThl, OTBETHl HA KOH-




HHEPEYEHDB JTABOPATOPHBIX PABOT
IJISE OYHOM (pOPMBI 00yUeHUST

Ne pado-

THI HaumeHoBaHue J1a0opaToOpHBIX padoT

[IpoBeneHue peakiuii Mo 0OOHAPYKEHHUIO YIIepoa U BOJOPO/a B OPraHUYECKUX BeIle-
CTBax

HonyquHe METaHa, 5TUJICHA U OIIbIThl C HUMU.

UccnenoBanue cBOMCTB Kay4yyKOB.

HccnenoBanue CBOKWCTB CIIUPTOB U AJIbAECTHIOB

I/ICCJ'IG,I[OBaHI/IC CBOMCTB I'IFOKO3bI, CaXapo3bl, KpaxmaJia

HccnenoBanue cBOHCTB OEIKOB

Pacno3naBanue miaacTMace ¥ BOJIOKOH

HpI/IFOTOBHeHI/Ie pacTBOpa SaﬂaHHOﬁ KOHOCHTpAIWH.

© | o N ok~ ]w DN

[TpoBeneHune peakiuii HOHHOTO OOMEHA.

Pemienne skcriepuMeHTaNbHBIX 33/1a4 Ha MACHTHU(UKAIIMIO HEOPraHUYECKUX COCAHHE-
HUIA.

[HEN
o

TPEBOBAHUS K ODOPMJIEHUIO OTUETA
Kaxxmas oruerHas paboTa J0JDKHA COAepKaTh.

Howmep 1 Ha3BaHue mpakTU4YecKon paboTh
[enb paboThI
Pacuetsi

BriBoa o pabore

o &~ W Do

OTBeThI Ha KOHTPOJIbHBIE BOITPOCHI

Kaxnas orueTHast paboTa NODKHA OBITH aKKypaTHO O(opmIiIeHa W BIIOKCHA B
nanky c¢ gainamu. OT4eT MOKHO BBINOJIHATH B PYKOIIMCHOM BapUaHTE WU C MpUMe-
HenueM IIK. IlepBsiii (aiin B manke TOJKEH COJEpKaThb TUTYJIbHBINA JIUCT YCTaHOB-
jeHHoro obpasma (mpunoxkenue A). Kaxmas oruetHas padoTa Mo MUCHIBAETCS MIPETO-
JlaBaTesieM Iocie e€ 3allUThl U XPAaHUTCS B MalKe y CTYACHTA 10 KOHIa y4eOHOTo ro-

na. B konre | cemecTtpa cTyneHT 00s3aH cAaTh MaIKy CO BCEMU, MOIMUCAHHBIMU TIpe-
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moaaBaTcJIEM, pa6OTaMI/I H IIOJIYYUTDH 3a4Y€T I10 JIa60paTOpHO-HpaKTI/I‘ICCKI/IM pa60TaM

3a TOJI. 3a4eT MO Ja0OpaTOPHO-MPAKTUYECKUM padOoTaM CTaBUTCSA MPU HAJTUYUU B Mall-

KC BCCX OTUYUCTHBIX pa60T, IMPOBCACHHBIX B I'PYIIIIC.

Kpurtepun oneHnBaHusi JJalOPaTOPHBIX U MPAKTHYECKUX PadoT

Kpurepun Ouenka
Pe3ynbTaThl MOCUYMTAHBI, CACIAH HEOOXOAUMBIN aHaNU3, Mpa-
BWJIBHO JIJaHBI TMCbMEHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPO- OtanyHO
Chl, MPaBWJIHHO 3aPUCOBAHBI CXEMBI U C/ICJIaH BBIBOJ]
Pe3ynbTaThl MOCUYMTAHBI, HE CAETaH aHAIU3, HE TOYHO JIaHbI
MUCbMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCHI, IPABUIIBHO Xopo1o
3apHCOBAHbI CXEMBI U CJI€JIaH BBIBOJ
Pe3ynbTaThl MOCUYWTAHBI, HE CIICTIAH AHAJIU3, HE TOYHO JIaHbI
MMACbMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI, HE TIpa- Y 10BIETBOPUTEIBLHO
BWJIBHO 3apHCOBAHbI CXEMbI M HE TOUHO CHEJIaH BBIBOJ]
Pe3ynbTaThl HE MOCYWTAHBI, HE C/ICJIAH aHAIU3, HE JaHbI HeynoneTBopuTenbHO

IMNUCbMCHHBIC OTBCTHI HA KOHTPOJIBHBIC BOIIPOCHI, HE IIpa-
BHJIBHO 3apHCOBAHBI CXECMbI 1 HC CJCJIaH BBIBO

JlabGopaTopnasi padora Ne 1.

«lIposedenue peakyuii no oOHapPyIHceHUI y2nepooa u 6000pP00a 8 OP2AHUYECKUX 6EULeCm8ax»

IIe.m, paﬁﬂTLI: 3aKpCIUTh TCOPECTUYCCKUC 3HAHUSA, YMCTh MPAKTHUYCCKU ONPCACIIATL HAJINYNC

yriiepoaa, BOAOpOJa, B OpraHNYCCKUX BCUICCTBAX, ITPOBOANUTDH Ha6J'IIOIlCHI/ISI, ACJIaTh BBIBOABI YCTAHOB-

JICHUA TPUYKXH, BBI3BIBAIOIIUX IMPOTCKAHUEC PCAKIINH HOHHOT'O obMeHa J0 KOHIIa.

TexHuKa 0€30aCHOCTH IIPH BBINIOJTHCHUHU OINBITOB:

1. Cobmtonath nmpaBuiia paboThl CO CTEKJIIHHOW NOCY10M, CIUPTOBKAMU;




2. Oco000 OCTOPOKHO 0OpaIIaThCsl ¢ JTETKOBOCTUIAMEHSIOIIUMUCS YKUIKOCTSIMHU.

o

TeopeTnyeckas 4acThb:

[TpucyTcTBHE yriepoaa B OPraHUuYeCKUX COCTUHEHHSIX B OOJIBIIMHCTBE CIIy4aeB MOXKHO OOHa-
PYXKXHUTB IO OOYTIIMBAHUIO BEIIECTBA ITPH OCTOPOKHOM €T0 MPOKAITMBAHUU.

Haunbonee TouHbIM METOIOM OTKPBITUS YIJEpOJa U OJHOBPEMEHHO C HUM BOJOPO/A SIBJIAETCS
MUPOJIN3 OPraHUYECKOI0 BEIIECTBA B CMECH C MEJIKUM IOPOIIKOM OKCHIa MeAH. YTIeposa o0pa3yer ¢
kucnoponoM okcuna menu (ll) yrnexucnslit ras, a Bogopoa — Bogy. OKcua Meau BOCCTaHABIMBAETCS
JI0 METAJUTUYECKON MEIH, HalpuMep:

Ci13Hog + 40CuO — 13CO, + 14H,0 + 40Cu

J3agaHue:

1) YcTaHoBHTE HaIMYWE JIEMEHTOB YIJIepo/a U BOJIOPOJAA B COCTaBE JIOOOrO IMPENIoKEHHOTO
YIJII€BO0OPOAA.
! IlpoBepbTe HAJIMYHE PEAKTHBOB U 000PY/I0BAHHS HA CBOMX Padounx MecTax.

PeakTuBbl u obopyaoBanue: okxcun meau (Il), mapadun, mzBectkoBast Boja, Oe3BOJHBIM

cynbdaT Melu, ITaTUB, IPOOUPKU, CHUPTOBKA, IPOOKa C ra300TBOAHON TPyOKOIi, BaTa.
X0 PABOTHI

Onwvim Nel. Onpeoenenue yenepooa u 6000pooa 6 opzanuye-
CKOM coedunenuu — napagune.

Cobepute mpubop, kak mokazano Ha pucynke 1. Cmech 1-2 T ok-
cuna meau (1) m 0,2 r mapaduHa Xopouio nepemeniaiTe 1 MOMeCTHTE
Ha THO TipoOupku. CBepXy HACHIbTE emle HemHoro okcuna menu (11). B

BEPXHIOIO YaCTh MPOOUPKH BBEUTE B BUJIE MPOOKH HEOOJBIION KyCOUEK

BaThl M HACBIIbTE HA Hee TOHKHUI cjoi 6eroro moporika 0€3BOJIHOTO
Ccy Puc.1 olite mpoOupKy NpoOKoi ¢ ra300TBOJHON TpyOKoii. [Ipu 3TOM KOHel TpyOKH
JIOJKEH TIOYTH yNHMpaThesl B KoMouek BaThl ¢ cyiabdarom Meau (Il). Huwxuuil koHen ra3ooTBOHOM
TPYOKHU JOJKEH OBITh MOTPYKEH B MPOOUPKY € U3BECTKOBOM BOJIOH (pacTBOp TMAPOKCHIA KAIBIINS).
Harpeiite npoOupky B miiamenu ropeiku. Eciu npoOka mIoTHO 3aKpbIBaeT IpoOUpPKY, TO uepes
HECKOJIbKO CEKYH]I U3 Ta300TBOIHOM TPYOKHM HAaYHYT BBIXOJAWTH IMY3bIphKHU Ta3a. Kak ToNbKO M3BeCT-
KOBas BOJia IOMYTHEET, MPOOUPKY C HEW cIeAyeT yIaIUTh U MPOI0JKATh HarpeBaHue, MoKa Mmapsl BO-
IIbl HE IOCTUTHYT Oenoro nopoika cyinbdara meau (1) 1 He BEI30BYT €ro MOCUHEHHUS.

[Tocne nzmenenus oxpacku cynbdara menu (1) cnenyer npekpaTuTh HarpeBaHUsL.

1. HO‘{CMy IMOMYTHEII paCTBOp H3BECTKOBOM BO)IBI? Hanummre YpaBHCHHEC pCaKIIUU.



2. Tlouemy OGemnblif mopomok cynabgara meau (I1) cran ronyosimM? Hanumure ypaBHeHHE peakLny.
Cnenaiite BBIBOZ 00 3JIEeMEHTapHOM COCTaBe napaduHa.

'Tlocne okoH4aHus pabOTHI IPUBEAUTE B OPSAAOK pabodyee MecTo.

KoHTpoJibHBIE BOIPOCHI:

1. KakoB anemMeHTapHbBIN COCTaB MOJICKYJI OPTaHUYECKUX COCTUHCHH?

2. O Hanuuuy, KaKux 3JIEMEHTOB CBHJICTENBCTBYET oOpa3zoBanue okcuna yriepoaa (V) u Boxsl
IIPU OKHUCJIIEHUH OPraHUYECKHUX BEIIECTB?

3. Kak nokaszarp Hanuuue yriieKucIoro raza u Boabl?
Ilocse BoIMOTHEHHS J1a00PATOPHON PadOTHI CTY/ICHT 10JIKEH YMETh:

1. npoBOIUTH XUMUYECKHUI SKCIIEPUMEHT 10 PA3JIOKEHNUIO OPraHUYECKUX COETMHEHUII;

2. omnpexemnsaty Hanmnyre COy, HCNONMB3ys KAYECTBEHHYIO PEAKIIUIO €r0 OOHAPYKECHHUS;

3. ommyathk 0e3BOIHBIN U KpUcTaioruapar cyibdarta meau (11).
Ilocse BbIMOIHEHHS J1a00PATOPHOM PadOTHI CTY/ACHT J10JI2KeH 3HATh.

1. KayecTBEHHBIH COCTaB OPraHUYECKUX COEIMHEHUM;

2. KayeCTBEHHYIO peakluio oOHapyxkeHus okcuaa yriaepona (V) m ornmume 6e3BOJHON CONMU U
Kpuctaioruapara cynsdara meau (11).

3agaHnume HAa OAO0OM:

=

OdopmuTs oTUET 110 JTAOOPATOPHOM padoTe.

N

Ocy1ecTBUTh NpEBpaIICHUS:

allCTHUJICH

'

MeTaH —XJIOpMETaH—3TaH—XJIOP3TaH—0yTaH

!

YTJIEKUCIIBIN Ta3

JIABOPATOPHAS PABOTA Ne 2

«Honylteuue memaHa, ImujieHa U Onbinbl C HUMU )

Onpit 1. [TosrydyeHHe MeTaHA U ONBITHI ¢ HUM

O6opynoBanue W peakTuBbl: KpyriogoHHass mpoOupka, CIUPTOBKA, IITATHB,
JamKa MmTaThuBa, MpoOKa C Ta300TBOJIHON CTEKJISSHHON M PE3UMHOBOM TPYOKOi, TpyOKa ¢
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OTTSIHYThIM KOHIIOM, ABe U-00pa3Hbie TpyOKH, ciuukH, (apdhopoBasi CTynKa ¢ MeCTU-
KOM, arieTaT HaTpus, pacTBOp OpoMa B BOJIE, OKCHJ KaJIBIIHs, TUAPOKCHT HATPHS, pac-
TBOp MEepMaHraHaTa Kajus, aKTUBUPOBAHHBINA YTOJIb, DJIEKTPOIUIMNTKA, CTEKJISTHHAsS Ma-
JI0UKa.

Xox paboTel: Amerat HaTpus 10 omnbiTa ooe3BoxkuBaroT. Conr CH3COONa 3H,0
nomemamT B GapdopoBylo yaileyky, HarpeBaroT, MOMEIIMBAsT CTEKISHHON MaJIOYKOM.
Arnerat HaTpus BHaYaje pacTBOPSIETCS B KPUCTAIUIM3AIMOHHON BOJIE, 3aTEM, IOCTIE HC-
MapeHust BOJIbI, BRIICTSAETCS B TBepAoM Buje. [locie Toro kak 3aTBepaeBIIasi Cojib CHO-
Ba PACIUIABUTCS, €i1 1alOT OCTHITh B AKCUKATOPE U U3MEIBYAIOT B CTYIKE IECTUKOM.

Oxcua KanmbIlds TIEpel UCIOJb30BaHUEM MPOKAIUTh, OXJIATUTh B OKCUKATOPE U
HU3MEJIbUUTb.

K eaxoMy Hatpy, mpeaBapuTesbHO HU3MeEIbueHHOMY B (hapdopoBoii cTymke, 10-
0aBISAIOT OKCHJ Kalbliusi, B COOTHOIIEHUU 2:1 mo o0beMy mnopomkoB. [lomydeHHyro
CMECh Ha3bIBAIOT HATPOHHOUW M3BECThI0. OKCUJ KaNbIMS HEOOXOAUM JIsl YCTPAHECHHUS
TUTPOCKONTUYHOCTH €KOTO HaTpa.

PeakimoHHyt0 KpyrjOAOHHYIO TPOOUPKY Ha 3/4 HAMOJHSIOT CMEChIO alerara
HaTpUsl C HATPOHHOM HM3BECTHIO B COOTHOIICHHMH OO0BEMOB MOpOIMKOB 1:3 wmmm 1:2.
Cwmech THIaTeNnbHO TiepeMeluBaeTcs B ¢apdopoBoit crynke. ColOuparoT mpudop co-

riacHo puc. 1.
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Puc. 1. HOqueHI/Ie MCTaHa M OIIBITBI C HUM.

PeakunoHHyto npoOHpKy MOACOETUHSIOT K cucteMe u3 AByX U-o0pasHbIX Tpy-
6ok. [IpaBoe koJieHO BTOpOW TPYOKH 3aKpbIBAIOT MPOOKON CO CTEKJISTHHOW TpyOKOil,
MMEIOIIEH OTTAHYTHIM KoHel. TpyOKy 3aloiHsI0T akTUBUPOBAaHHBIM yrieM. B ogny U-
o0Opa3Hyl0 TpyOKy HAJIMBAIOT ClIa0bli pacTBOp ME€pMaHraHaTa Kajus, B JIpyryro - Opom-
Hyto Boay. lIpoGupky-peakTop mporpeBatoT. M30erator upe3MepHOro neperpesa, 4tro
MPUBOANUT K MOOOYHBIM PEAKUUSIM M MOJTYUYEHUIO HEKENATENbHBIX IPOIYKTOB - aleTO-
Ha, HENPEAEIIbHBIX YIVIEBOAOPOAOB, YIIEKUCIIOro ra3a u T. X. [l ynaBiauBaHuUs 3TUX
BEILECTB MCHOJB3YIOT CTEKJISHHYIO TPYOKY C aKTHBHUPOBAHHBIM YIJIEM, KOTOPYIO MOA-
COEUHSIOT K Ta300TBOJIHOM TpyOKe mepes BXOJA0M razoB B nepByto U-o0pa3Hyto TpyO-
KY.

MertaHn, NOJIy4EHHBIN B XO/I€ PEAKIINH, TPOXOAUT depe3 pacTBopbel KMnO,4 n Bry,
oOeclBeUnBaHUsI paCTBOPOB HEe HabOIomaeTcs (yCTaHOBKA FEpMETHYHA, €CITU TIPOOYITb-
KMBaHUE Ta30B MPOUCXOJUT CHUHXPOHHO B 000MX pacTBopax). [0 OkOHYaHWM OIbITa
MOJHOCST TUIaMsl CIIMYKW WJIM JIYYUHBI K OTBEPCTHIO TPYOKH C OTTAHYTBHIM KOHLIOM.
Habmonatot ropenne Merana. 3anucarbh ypaBHEHUS XUMHUUECKUX PEaKIIU.

Texnuka 6e3onacHoctu: [lomxuraTe MeTaH Mociie YCTaHOBJIEHUS YCTOMYHMBOIO
CUHXPOHHOTO MPOOYJIbKUBAHUS Ta3a B paCTBOpaX, HO HE B IIEPBbIE MUHYTHI MTPOXOKIe-
Husa MetaHa. CoOnroaaTh NpaBuiia HarpeBaHusl, HE IepKaTh CHUPTOBKY PyKaMHU.

Yrunuzanus. PactBop KMnO,4 1 6poMHYyI0 BOJy HCIOJIB30BaTh MOBTOPHO. [Ipo-

TYKT PEaKIuu - KapOoHAT HATPHsI C MPUMECHIO arleTaTa HaTpUs U HaTPOHHOU M3BECTHU
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NEPEHECTH MOJHOCTBIO B EMKOCTh-HeWTpanu3arop. U-o0pa3Hble TPYyOKH MBITh MO Bbl-

TSKKOM CJTa0bIM ICJIOYHBIM PaCTBOPOM THAPOKCHU A KAJIbIIHA.

OmnpbIt 2. TTosry4yeHne ITH/IEHA U ONBITHI ¢ HUM.

O6opynoBaHue U peakTuBbl: PeakiinonHas npobupka, ra300TBoIHAsI TPyOKa, JBE
U-o0pa3Hble TpyOKH, CTEKIIAHHas TpyOKa C aKTUBUPOBAHHBIM YIieM (C OTTSHYTBHIM
KOHIIOM), CIIUPTOBKA, IITATUBBI C JIAMTKAMH, KUMSATHIHBHUKH, XJOPKAJIBIIMEBasT TPYOKa,
STWJIOBBIN CIHUPT, CEpHAsi KOHLIEHTPUPOBAHHAS KHUCIIOTa, OpOMHas BOJia, pacTBOpP MeEp-
MaHTaHaTa Kajus, aKTHBUPOBAHHBIN yTOJIb.

Xon pabotel: B cyxyro npobupky-peaktop (puc. 2.) HaJUBaIOT 3apaHee MPUro-
TOBJICHHYIO U OXJAKICHHYIO CMeCh (6 MII) OHON YacCTH CIUPTA C TPEMS YacTsIMHU Cep-
HOW KOHIIEHTPUPOBAHHOW KHUCIOTHL. B mMpoOMpKy MOMENaloT HECKONIBKO KUMSTHIIbHU-
KOB JUI1 pABHOMEPHOT'O KUIIEHUS PEaKIMOHHONM  cMmecH. [IpoOupKy 3akpemisiiorT B
mratuBe. [logcoequauTh mpodbupky-peaktop kK U-0O0pa3HbIM TpyOKaM, HCIIONB3Ys pe-
3MHOBBIC IUJIAHTH (CM. PHC. YCTAaHOBKH), B KOTOPBIX HaxojsaTcs pactBop KMnO, u
Oopomuas Boxaa. [IpaBoe koseno BTopoit U-00pa3Hoi TpyOKH 3aKphIBAIOT MPOOKOM CO
BCTAaBJICHHOMN CTEKJISTHHOW TPYOKOM, UMEIOIEN OTTSIHYThINM KOHell. TpyOka 3amoyHseTcs
MIPEABAPUTEIIHHO AaKTUBUPOBAHHBIM YTJIEM.

Tak kak B mpollecce HarpeBaHus CIUPTa U CEPHOM KUCIOTHI KpOME THUIICHA TO-
nydaroTces aApyrue Bemiectsa (SO,, qustunosiil a3¢up, CO;, u aAp.), HEKOTOPBIE U3 KOTO-
PBIX TaKkke MOTYT obeciiBeunBaTh pacTBOp KMnO4 1 6poMHYIO BOly, TO Ha IIyTH Ta30-

BOM cMecH U3 MpoOUpKU-peakTopa nepen neppoid U-oOpa3Hoit TpyOKo#, cienyer
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Puc. 2. IlonyuyeHue 3TUI€HA U ONBITHI C HUM.

HNOMECTHUTH XJIOPKAJIBIUEBYIO TPYOKY C aKTUBUPOBAHHBIM YIJIEM.

[IpoOupky-peakTop HarpeTh 10 paBHOMEpHOro kunenus. Habmonate paBHOMEp-
HOE CMHXPOHHOE IPOOYJIbKMBAHUE BO3/yXa, a 3aTeM 3TuieHa uyepe3 pactBop KMnO,4 n
OpomHyto Bogy. OKkpacka pacTBOpPOB MOCTENEHHO ucyesaer. [locne monHoro obecse-
YMBaHUS PACTBOPOB MOAHECTH IUIaMs CIIMYKH WM TOPSALIEH JIyYHHBI K TPYOKE C OTTS-
HYTBIM KOHIIOM M MOJPKeYb 3THIEH. Hanucarh ypaBHEHUS peakiuii, 00bsICHUTh Ha0II0-
JAEMBIE SIBJIICHUS.

Texnuka Oe3omacHocTH. [lomkurarh 3TUIIEH MOCJE IMOJHOTO 00EClBEUYMBaHUS
pactBopa KMnQO, n 6pomHoit Bogsl. [Ipubop Ao/KeH ObITh TEPMETHUYHBIM, YTO OMpEIe-
JSI€TCS CUHXPOHHBIM NpOoOyJbKHUBaHUEM ra3a 4yepe3 pactBopsl KMnO,4 u 6poMHOIl Bo-
IIBI.

VYrunuzanusa. BceneacTtBue OKUCIEHUS CIUpTa B MPOOUPKE-PEAKTOPE OCTACTCS
OOyTJIMBIIASICS CMECh HEONPEJEIEHHOTO COCTaBa, KOTOPYIO MOJHOCTHIO NMEPEHOCAT B
E€MKOCTh-HeHTpanu3arop. B pacTBop, ocTaBmmiicss mociie 0OeCIBEUMBAHUS IEpMaHTa-
HaTa Kauus, 700aBUTh HEMHOTO Kpernkoro noakucienHoro H,SO, pactBopa KMnO, u
IIPOKUIITUTE. Bece nMeromuecss OpraHud4ecKue COSIUHEHNsI OKUCIISIOTCS 10 YIVIEKHC-

JIOTO Ta3a ¥ BOJbI:

C, Hy O, + KMnO,+ H,SO, — MnSO, + K,SO,+ CO, + H,0.
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Pacteop KMnO, wucCnonp30BaTb MHOTOKPATHO. YTWIM3ALMIO IOJYYEHHOIO
MnSQO, (mocme otpabotku pactBopa) cm.: VIII ki., tema "Tanmorensr". B pactBop,
OCTaBIIMICS MOce 00ecIBeYMBaHUsS OpOMHOM BOJIbI, 100aBUTh HEOOJBIIYIO MOPIHIO

JKCJIC3HOTO ITIOPOIIKAa U HCCKOJIBKO KaIICJIb COJISIHOM KUCJIOTBI CpCI[HCﬁ KOHIOCHTPAIIUU:

Fe + HCI = FeCl, + 2H.

Yepes HEKOTOpOE BpeMsi OpOMIIPON3BOIHBIE BOCCTAHOBATCS aTOMAapHBIM BOJIOPO-

JIOM JIO yTJIEBOJIOPOJIOB U OPOMHI-MOHOB, K IPUMEPY, TIO CXEME:

CoH4Bry, + 2H = CoHg + 2HBr (FeBrz).

Janee 100aBUTh HECKOJIBKO Kallelb XJIOPHOW BOJIBL:

2FeBr, + 3Cl, = 2FeCl; + 2Br,.

[Tonmy4yeHHBIN pacTBOP UMEET KENTOBATO-OYPHIM IIBET OPOMHOM BOJbI, KOTOPBIN
MOYXHO MCIIOJIb30BATh JJII ONPEAEIICHUS HENPEAEIbHBIX YIIIEBOJAOPOAOB U IEMOHCTpa-
MY OKUCIIUTENbHBIX CBOMCTB Opoma. Jlanee GpuibTpoBaHUEM OTIEISIOT JKEJEe3HBIN MO-

POIIOK, KOTOpBII)'I IMTPOMBIBAIOT, CyIIaT U UCIIOJIb3YIOT BHOBbD.

14



JIABOPATOPHAS PABOTA Ne 3

«Hccneoosanue coiicme Kayuykoe)

Lenp 3ansatus: M3yuenue Pusmuecknx U XMMHUYECKUX CBOMCTB Kayuyka. Cpas-
HUTEJbHBIA aHAJIN3 IPUPOJHOTO Kay4dyKa U PE3UHBI

Hcxonubie matepuainsl: HaTypanbHble KaydyKu, pe3uHa, O€H3uH, OCH30II.

M3yuyeHune BHEIIHErO BUIAa KayuyKa

byTaIneHCTUPOIBbHBINA KaydyK: 3JaCTUYHBIM, UMEET CBETIO-KOPUYHEBYIO OKpac-
Ky C KpaCHOBaThIM OTTEHKOM, 00J1a/1aeT caadbIM 3alaxoM CTUpOa; OyTaAueHHUTPHUIIb-
HBIM Kay4dyK: JIACTUYHBIN, C )KEITOW OKPACKOM, HAa BO3YXE MOCTENEHHO OKUCISAETCS B
KPAaCHBIN [IBET; CHHTETUYECKUI M30MPEHOBBIN KaydyK: TEMHO-CEpPasl 3JIACTUYHAs Macca,
0e3 xapaKTepHOro 3amaxa; OyTHJIKaydyK: 3JIaCTUYHAsl YepHas JIMIKasi Macca; MOJIMHU30-
OyTUJICHOBBIM KaydyK: MMpoO3padHasl 3JIacTHYHasg macca Oelaoro Wiv ceporo 1sera, 0e3

3alriaxa, CHJIMKOHOBBIM Kay4yK: 6CCIIB€THaH OYCHB JIMIIKasA Macca.

XapakTtep ropeHust Kaydyka (OIbIT MPOBOASAT B BBITSDKHOM HIKa(y).

Kycouek kaydyka TUT€JbHBIMU IIMILAMU BHOCAT B IJIaMs M U3Y4arOT XapakTep
ero ropenus. Bce kaydyku ropat TeMHO-KEITHIM KONTALIUM IJIAMEHEM C BBIJICICHUEM
pe3koro 3anaxa. IIpu 5TOM OHM pa3MArdaroTcs, U OT pa3MATYEHHON YaCTH JIETKO OTJIe-
nstotest Kar. B pesynbrate cropanus OyragueHctupoiabHoro (CKC) u OyragueHHuT-
punbHOro (CHK) kayuykoB o0pa3yroTcs OCTaTKH, JETKO PacChINAIOMIMECs] B MOPOIIOK.
CunukonoBbil kayuyk (CKT-TepMudeckuii) TOpUT SIPKUM CBETJIBIM IIJIAMEHEM, BBIJIE-
751t Oenblid 1bIM, O€3 KOMOTH, MTPU ATOM MOJy4YaeTcs Mojasi apoBUIHAs Macca, HOKPhI-
Tasi OenbIM HaseToM. B oTinume ot Bcex KaydyKoB, CHUIMKOHOBBIM M XJIOPOIIPEHOBBIM

MIPEKPAIIAOT TOPETh BHE MJIAMEHHU.

OTHomeHNEe K KUCI0TaM U mejioyamM.
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[Tonocku KaydykoB MOMEIIAIOT B MPOOUPKU C KOHILIEHTPUPOBAHHBIMU, pa30aB-
JIEHHBIMHU KHUCJOTamMu (CepHasi, a30THasi, XJIOPOBOJOPOAHAS) U IesioyaMu (TUAPOKCHU]]
HATpHsI) U OCTABJISIIOT Ha CyTKU. [locie 3Toro kaydyku NpoMbIBalOT BOJAOW U UCHBITHI-
BAIOT HA pacTshKeHue. Pe3ynbTaTsl ONBITOB JaHbl B Ta0IMIE 1.

B pa30aBieHHBIX KHCIOTaX U Ieio4Yax KaydyKd HE MPETeprHeBalOT KaKUX-JIN00
n3MeHeHui. Ha m300yTHIICHOBBINM M OYTUJIOBBIM KaydyyKH HE JICMCTBYIOT TaKKe KOH-
LIEHTPUPOBAHHBIE KUCIIOTHI U IIEIIOYH.

CrnemyeT y4ecTh, YTO U PE3UHBI COOTBETCTBYIOIINX KayYyKOB TaKOE KeE JICHCTBUE

OKa3bIBaIOT KHCJIOTHI M IICJIOYH.

HernpenenbHbli XapakTep Kayyyka.

[Tamoukoi mepeHoCAT B MPOOUPKY HEMHOI'O BSI3KOTO PAacTBOpa KayudyKa(BS3KHIA
pacTBOp Kayudyka B O€H30JI€) U TyJa € MPUIMBAIOT BHadase 1 My OpOMHOHM BOJIBI,
HSHEPTUYHO B30AITHIBAIOT, 3aT€M MOJKHUCIEHHOTO pacTBOpa repManraHarta kanus. [Ipu
ATOM MPOUCXOIUT 0OecIBeUnBaHNEe OPOMHOM BOJIBI U PacTBOpA MepMaHTaHaTa Kajwsl.

Paznoxenue kaydyka (OIBIT, TPOBOJAT B BHITSHKHOM IIKady!).

Kycouku HaTypaipbHOro Kaydyka moMemniaroT B mpooupky (puc.l). [Ipu Harpea-
HUU KaydyKa 0Opa3yloTcsi HempeesbHbIE COSIUHEHUS, CPEAN KOTOPBIX HEOOJBIION
MPOIIEHT MOHOMEpA - u3ompeHa. [Ipu pasznoxeHun nosydaroTcs KUaAKue (TEMHBIEC) Be-
IeCTBa, KOTOPhIE KOHJIECHCUPYIOTCS B MPOOHpKe2, U mapooOpa3Hbie BEIIECTBA, B TOM
yucie U u3omnpeH (nuMeer temneparypy kunenus 34,1°C). IlapooOpasHble BemiecTBa
CKaruiMBaroTCsl B pobupkax 2 u 3. B npobupky 3 namuBator 1-1,5 mu pazbaBieHHO-
ro(TIOJKUCIIEHHOT0) pacTBOpa MepMaHTraHata Kamus (wid OpOMHOHN BOJBI, HO C HEW
OTIBIT JIJTUTCS JIOJIBIIIE), ¥ BO BPEMSI OTBITA €€ TIEPUOINYECKU B30aNThIBatOT. OIBIT TIpe-
KpaIaroT, Korja codepeTcss HEMHOTO KOHJeHcaTa B MpoOUupke 2 U 00ECIIBETUTCS JKUI-
KOCTh B MpobOupke 3 (HE PEKOMEHAYETCs NMPUIMBATh K KUIKUM TPOIYKTaM PACTBOP
nepMaHTaHaTa Win OpOMHO BOJIbI, TAK KaK HE3aMETHO OyJIeT 00ECIBEUNBAHHUE).

ObecuBeunBaHNEe PaCTBOPOB yKa3bIBaeT Ha HEMPEICIBbHBIN XapaKkTep MPOIyKTOB,

00pa3yIoMuUXCs IPH PA3IOKCHUH KaydyKa.
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CrapeHnue kaydyKa 1 pe3uHbl (I€HCTBUE KUCIOPOAa BO3AYXa, COJTHEUHBIX JIyUeil).
ToHKME TMOJIOCKM OJMHAKOBBIX Pa3MEpPOB HATYpPaJIbHOIO KayyykKa U PE3UHBI B

pPacTSIHYTOM BHJIE€ BBICTABIISIIOT Ha JIBE HEENNM Ha AHEBHOM cBeT. Kayuyk MOCTENEeHHO

paspyliaercs, pesuHa ocTaercs 0e3 U3MEHEHUH (pa3pylIeHue €€ IPOUCXOAUT HEMHOTO

MEJIJICHHEE KaydyKa).

f
[
S

| 7

Puc.1. Paznoxxenune HaTypallbHOTO Kay4dyKa IIPU HarpeBaHUH.

Tabnuna 1. + pazpymusics, - 63 U3MEHEHUS.

HelicTBrEe KUCIOT U WETO-

yeit mpu 18-20°C
Tun kaydyyka
H2S04 HNO3 H2S04 HNO3 HCI NaOH | NaOH
(p=1,84) (p=1,4) (xoHII. (xoHII. (p=1,19) | (20%) | (8%)

1:5) 1:2)

HarypanbHblit + + - - - -
BbyranneHcTupoibHbIN + + - - - -
[Tonmmn300yTHIEHOBBIH - - - - - -
ByTrapueHHUTpUITBHBII + + - - - -
ByTtnnkaydyk - - - - - -
N3onpeHoBskIil cuHTETHYE- | + + - - - -
CKMH
CHUIIMKOHOBBIH + + - - + N
XI10pOTIPEHOBEII + + - - - -

Tabnuua 2. XapakTepucTuKa KayuyyKOB U PE3UHBI.

Oo6pasupl | Tum ananuza | Tum ananu3a | Tum ananusa | Tum ananusa | Tun ananuza | Tun aHanusa
1 2 3 4 5 6

Ob6paszen
1

Oopaszernn
2

Ob6paszen
3

3anmanue:
1. IlpencTraBuTh MOTYyUYECHHBIC PE3YIbTATHI B BUJIE TaOIUIIBI 2.
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2. Hanncath peakiiuu noay4deHus UCCaeayeMblX 00pa3oB KayqyKoB.
3. Hancatp peakuuro onpeaeneHus HenpeaeabHOro Xapakrepa Kayuayka.

4. Hanucathb PCAKOUIO PA3JIOKCHUA UCCIICAYCMBIX KAYYYKOB.

JIABOPATOPHAS PABOTA Ne 4

«Hccneoosanue ceoiicme cnupmoes u anb0ezuoos»

esb: U3ydnTh HEKOTOPBIC PUBHMUECKUE U XUMUUECKHUE CBOMCTBA MPECIbHBIX OHO-
ATOMHBIX 1 MHOTOAQTOMHBIX CITUPTOB.
PeakTHBBI 1 MaTEPHAJIbI: CIIUPTHI:3TUIIOBBIN; TTIUIEPUH; METALTHYSCKUN HATPUI;
cynbara menu (I1); oxkcun meau (11); meanas nmpoBosioka; JiyurHa; mpooupku; dhapdo-
poBas yaIlka; Ipuoop JjIs OKUCICHHS CITUPTA.
OGopyaoBanme: HaOOp MPOOUPOK, MPOOKA C Ta300TBOTHON TPYOKOH, CTaKaHYHK, TTH-
MeTKa, CIUPTOBKA.

Xoxa padoThI.
OnbiT 1. U3yyenne ¢pusniecKux CBOMCTB OJHO- U MHOI0ATOMHBIX CIIUPTOB.
1.1. PacTBOpHMOCTh CIUPTOB B BOJIE.

B npoOupky HajeiTe HeCKOIbKY MAUTMIMTPOB 3THIOBOTO CITUPTA U PHOABbTE K HEMY
MOJIKPAIICHHYIO BOJTY.

3anuwume ceou HabOOEHUA U coealime 8bl800 0 PACMBOPUMOCTNU OOHOAMOMHBIX
CRUPMOB.

1.2. 3yuenne hU3UICCKUX CBOMCTB TIIMIICPUHA.

B npobupky naneitte 0,5 M Bojsl, 700aBbTe 0,5 MII TIiMiiepuHa, nepemeriaiite. Pac-
TBOD TJUIEPUHA HE BHIJIMBATBH!

3anuwume ceou HabaOOEHUA U coealime 8bl800 0 PACMBOPUMOCTNU TIUYEPUHA 8 BOOe.
OmnbIT 2. B3anMoaeiicTBHE 3TUII0BOI0 CIMPTA € METAINYECKMM HATPHEM.
[IpuroToBbTE TPOOHPKY C ATAHOJIOM U OMYCTUTE B HEE KYCOUYCK METANTMYECKOTO
HaTpHS.

3anuwume ceou HabaOOEHUs, YPABHEHUE COOMBEMCMEYIOUell peakyuu u coenaime
8b1800.

OumnbIT 3. BzanMoaeiicTBHe INIMIEPUHA ¢ METANIHNYECKUM HATPHEM.

B npobupky ¢ rnuniepunom 6pockTe Kycouek Hatpus. [IpoOupky ciierka mojgorpeuTe.
Briaensromuiicst BOQOpOI MOKHO MOKEYb.

3anuwume HabAOOEHUSA, YPABHEHUE COOMBEMCMBYIOUell peaKyuu U coeaatime 8bl800 0
CKOPOCMU NPOMEKAHUSL PeaKyuu.

OunbIt 4. I'openne cnupToB.

Haneiite HemHoro 3THIIOBOTO criupTa B dapdopoByto yamky. [TogHecure k Hel ropsi-
Y10 JIy9UHY.

3anuwume ceou HabAOOEHUs U YPAGHEHUE PEaKyUul 2OpeHUsl IMAHOA.
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OnbIT 5. OkuciaeHne 3TUI0BOro cnupra okcuaom meau (II). (KayectBeHHoe onpe-
JAeJieHre 3TAHO0JIA).

1-# crioco6. B cyxyro npoOupky HajelTe npuOau3uTenpHo 1 Mi1 aTaHona. Packanure
MEJIHYIO CITUPAJIb B M OBICTPO OIMYCTUTE CIIUPah B IPOOUPKY CO CIIUPTOM, BBIHBTE H,
HE Harpenasl €e, CHOBa OMYCTUTE B Mapbl cnupTa. OCTOPOKHO MOHIOXANUTE COJECPKUMOE
pOOMpPKHU, HAIIpaBJIsis OTOK BO3/AyXa K ce0e pyKoi.

3anuwiume HabAOOEHUsL U YPABHEHUSL COOMBEMCMEYIOUUX PEAKYU.

2-1 crioco0. B mpubop a1 OKMCIeHUsT CIUPTOB HAJIEHTE HEMHOTO ATHJIOBOTO CITUPTA.
[IpucoeannuTe K ra300TBOAHOM TpyOKe MpUOOP /I MmoJaun Bo3ayxa. Packanure B ro-
pelike MEeHYIO CThpalb U ToMecTuM ee B pubop. [logasaiite B mpubop TOK BO3ayXa.
Mennast ciupalib B mpuOope MpoI0JKAET ObITh pacCKaleHHOM, TaK KaK HAYMHAETCS
OKHCIICHHE CIIUPTA.

3anuwume ceéou HabAOOEHUS U YPAGHEHUE COOMEEMCMBYIOUeli peakyuu.

OmnbIT 6. KayecTBeHHAsi peakuus HA TJIHIEPHH.

B npobupky HazneiTe 2 M1 pacTBopa THIPOKCHA HATpUs U J0OaBbTE K HEMY HEMHOTO
pactBopa cynbdata meau(ll). K ocanky mpuseiite pacTBop riauiepuHa, KOTOPbIA Bbl
MIOJIYYHUJIIM B TIEPBOM OIIBITE, IIEPEMEIIIANTE.

3anuwume ceou HabAIOOEHUs U YPAGHEHUSL COOMBEMCMBYIOUUX PEaKYULL.

KOHTpOJIl)HbIe BOIIPOCHI:
1. CI[CJ'I&IZT@ BBIBOJI O paCTBOPHUMOCTH B BOAC OAHO- 1 MHOI'OATOMHBIX CIIMPTOB.

2. Kaxk B 1a00paTOpHBIX YCIOBHIX MOKHO JI0Ka3aTh HAJTHUME 3TaHOIA?
3. Kak B 1a00paTOpHBIX yCIOBUSX MOKHO ONPEAEITUTh TIIULEPUH?

Cnenaiite o01IMii BLIBO/I.

B nmoMmon cTyaenTy

Omnpbit 1. U3yyenue puznyecKuX CBOMCTB 0JHO- U MHOTOATOMHBIX CIIMPTOB.

OnHOATOMHBIE CIIUPTHI, COAEPKALLME B CBOEM COCTABE JI0 AECATH aTOMOB yIJIEpPOJa, B
OOBIYHBIX YCIOBUAX — XKUAKOCTU. CIUPTHI, B cOCTaBe KOTOpHIX 11 aToMoB yriieposaa u
0oJiee — TBepAbIE TeNa. DTUIIOBbIN, OyTHUIOBBIA U N30aMUJIOBBINA CIIUPT — KUJKOCTH.
CrnupThl UMEIOT TJIOTHOCTh MEHBIIIE €ITUHUIIBI, TOATOMY OHU 00pa3yIOT BEPXHUMN CIIOM.
[Tpu B30anThIBAHUU NPOOUPOK MPOUCXOAUT MOJTHOE PACTBOPEHUE ITHIIOBOTO CIIUPTA,
YaCTUYHO PACTBOPSAETCS OyTHIIOBBIN CIIUPT, TOYTH HE PACTBOPSETCS M30AMIIOBBIN
cnupt. Kpacurens u3 BOZHOro pacTBopa NepexoauT B ciupThl. C MOBBIIIEHUEM MOJIE-
KYJISIPHOM MAacChl U yBEJIMYEHNUEM YIJIEBOAOPOAHOTO PaAUKaIa PACTBOPUMOCTD CIIMPTOB
B BOJIC€ YMEHBIIAETCH.

['munepun — mpo3payHasi, OecIiBeTHas, BsI3Kas, CJIaJIKOBaTas CHUPOMOOOpa3Has >KUJI-
KOCTh. [ JIMIIEpUH XOPOIIIO pacTBOPUM B BOJI€, M CMEIIUBAETCS C HEW B JTIOOBIX OTHOIIIE-
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HUsX. PacTBOpHI TIMIleprHaA 3aMep3aloT MPU OYCHb HU3KUX TemrepaTypax. Eciu mpu-
TOTOBUTH OXJIAXKIAMOIIYI0 CMECh M3 IIOBAPECHHOW COJIM U KYCOYKOB JIbJIa U OIMYCTUTDH B
Hee JBe IpoOupku. B oHOM M3 TPOOUPOK — BOZA, B APYroi — pacTBOp rimiepuHa. Ye-
pe3 HEKOTOpOEe BpeMs Boja 3aMep3aeT. PacTBop riMiiepuHa ocTaeTcs »UAKUM. I uiie-
PUH ¥ STHJICHTJIMKOJb MCIIOB3YIOTCS B KaueCTBE aHTU(PHU30B B pajraTopax aBTOMO-
OuIei.

OnbIT 2. B3aHMOIleﬁCTBl/Ie ITWJIOBOTO CnmupTa ¢ METAVIMYECKUM HATPUEM.

[Tpu B3auMOIEHCTBUYU CIUPTOB C HATPUEM 00pa3yrOTCs ra3000pa3HbIil BOJOPOI U CO-
OTBETCTBYIOLINE AJIKOTOJIATHI HATpUs. [[puroroBuM npoObUpku ¢ METHIIOBBIM, ATHIIO-
BBIM M OyTUJIOBBIM ciupTaMu. OMyCTUM B MPOOUPKY C METUIIOBBIM CIIMPTOM KYCOYEK
MeTajunecKoro Harpusi. HaunHaercst JHEprudHas peakuus. Hatpuii muraButcs, BeIIEIAETCS

BOJIOPOI.
2CH3;0H + 2 Na =2 CH30Na + H,

OrnycTuM HaTpuil B TPOOUPKY € ATUIIOBBIM CITUPTOM. PeakIys ujier HeMHOTO MeIJICH-
HEW. BeIIETAOMniicss BOIOPO MOXKHO MOKeUYb. [0 OKOHYaHNM peaKIuy BhIICTIUM
ATUAT HATpus. [|j1s 3TOro omycTuM B MpOOUPKY CTEKIISIHHYIO MAJOUKy U MOJEPKUM €€
HaJl TIaMeHneM ropenku. M30siTok ciupTa ucnapsiercs. Ha nanouke octaercs Oemnblit
HAJIET 3TUJIaTa HATPHSL.

2C2H5OH +2Na=2 C2H50Na + H2
B HpO6I/IpKe C 6YTHJ'IOBI>IM CIIMPTOM pPCaKIuAg C HATPHUCM HUICT CIIC MCIJICHHCC.
2C4H90H +2Na=2 C4H90Na + H2

Nrak, ¢ yIIMHEHHEM U Pa3BETBICHUEM YIJIEBOAOPOAHOTO paJnKaia CKOPOCTh PEAKIIUU
CIIUPTOB C HATPUEM YMEHBIIIAETCSI.

OnbIT 3. BzanMoaeiicTBHE INIMIEPUHA ¢ METAVIMYECKUM HATPHEM.

Kax u otHOaTOMHBIE CITUPTHI, MHOTOATOMHBIE CITUPTHI PEATUPYIOT C METATUTNYECKUM
HaTpueM. Eciu B MpoOUpPKY C TIUIEPUHOM OPOCUTH KYCOYEK HATPHs i MPOOHUPKY CJIeT-
Ka MOJIOTPETh, TO PEaKIHs UICT BHaYaIe MEUICHHO, 3aTeM OoJiee SHepruyHo. Briensi-
IOIIUKCS BOJIOPO MOYKHO TIO/IKEYb. Peakiys mpoTeKaeT oueHb YHEPTUYHO, BBIJICIACTCS
MHOTO TEIUIOTHI, Ha 3aBEPIIAOIICH CTaIUN PEAKIIUN TPOUCXOIUT OOYTIIMBAHUE TITUIIC-
puHa.

CH,OH CH,ONa
| 1
2CHOH + 6 Na = 2CHONa + 3 H2

| |
CH,OH CH,ONa
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OnbiT 4. I'openne cnupTOB

Ecnu k yamkam ¢ 3TWIOBBIM, OYTUIOBBIM M U30aMUJIOBBIM CIIMPTaMU MOJHECTH TOpPS-
HIYIO JYYHHY, TO MOKEM HaOIt0/1aTh KaK STHJIOBBIM CIIUPT OBICTPO 3aropaeTcsi U TOPUT
rojgy0oBaThIM, CIA00CBETALIUMCS IJIaMEHEM. ByTHIOBBIN CIIMPT TOPUT CBETAIIMMCS
m1aMeHeM. TpyaHee 3aropaercs H30aMUAJIOBBIN CITUPT, OH TOPUT KOITSIIMM IUIAMEHEM.
C yBean4eHHEM MOJIEKYJISIPHOW MacChl OTHOATOMHBIX CIIUPTOB MOBBIIIAETCS TEMIIEpa-
Typa KMIIEHUS ¥ BO3PaCTaeT CBETUMOCTh UX IIJIJAMEHHU.

C2H5OH =+ 302 = 2C02 +3 HZO
C4H90H + 602 = 4C02 +5 Hzo
2CsH;;OH + 150, = 10CO, + 12 H,O

OmnbIT 5. OkucaeHne 3TWI0BOro cnupra okenaom meau (II). (KayecrBeHHoe onpe-
JeJieHHe ITAHO0J1A)

B cyxyto npobupky HaneiTe npubau3utenbHo 1 M atadosna. Packanure MeIHYIO CU-
pajb B IJIAMEHU — Ha €€ MOBEPXHOCTU 00pa3yeTcst yepHbid HasteT okcuaa meau(1l).
BricTpo onyctuTe ciupaib B IpoOUPKY CO CIUPTOM, BHIHBTE U, HE HArpeBasi €e, CHOBa
OIyCTUTE B Maphbl criupTa. OCTOPOIKHO MOHIOXANTE COAEPKUMOE TPOOUPKHU, HATIPABIISS
MOTOK BO3/yXa K ce0e pykoi. B nmpubop A okucieHus CiupToB HAJIbeM HEMHOTO dTH-
noBoro cnupta. [Ipucoenuuum K ra300TBOAHON TPYOKe MPUOOP AJIs MMoJAauu BO3ayXa.
Packanum B ropesike MeIHYIO CIiUpajb U moMecTuM ee B npubop. [loganum B nmpudop
TOK BO3/yxa. MenHasi crivpaib B IpUOOpe MPOI0JDKAET ObITh PACKAJIEHHOM, TaK Kak
Ha4yMHAETCS OKUcIeHne cnupTa. [I[poayKT OKHCIEHUs! CIUPTa — YKCYCHBIN aJlbJEeTH/I.

CH;-CH,-OH + CuO = CH; —COH + Cu + H,0

Anpaerun oOHapyKHBaeM, MPOIMycKas 4yepe3 GyKCHHCEPHUCTYIO KHCIIOTY BBIXOISTITNE
u3 npuodopa rasel. [log aeiictBuem anbaeruaa GyKCUHCEPHUCTAs] KUCIOTA MPUOOpETaeT
¢duoneroByto okpacky. [lokaxxem, 4To MeaHasi cupalib packaieHa. M3pneuem crimpaiib
U3 Mpubopa u NojiHeceM K Hell crimuky. Crimuka 3aropaetcsi. Mbl yOeIuiauch B TOM, 4TO
MIPU OKUCJICHHH OJHOATOMHBIX CITUPTOB 00Pa3yIOTCS abJACTUIbI.

OmnbIT 6. KayecTBeHHas peakuus HA TVIMLEPHH.

B npobupky HaneiTe 2 M1 pacTBopa THAPOKCHIA HATPUS U J0OABhTE K HEMY HEMHOTO
pactBopa cynbdata meau(ll). K ocanky mpuneiite pacTBop riauiepuHa, KOTOPHINA Bbl
MOJIYYUJIN B IIEPBOM OIIBITE, IEPEMEIIIANTE.

Hab6nronenus. 'omy06oit ocamok pactBopsieTcs, 00pasyercs pacTBOp CHHETO IIBETA.
YpaBHEHHST XUMUYECKOW PEAKIIHH.

<reon <Hon -
1
2 CHOM + Cu(OH), —>CH - O S -crH.+ 2m0

<ron cH.- o o -cm
3
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JIABOPATOPHAS PABOTA Ne 5

«HUccneoosanue ceoiicme 2JIIOKO3bl, Caxapo3vl, Kpaxmauia»,

Heab padoThl: uccredosams xumuyeckue c80UCM8Ea y2ie80008 U 00bACHUMb NPUYUHBL, 00YCIA6TU-
garowjue amu ceoticmea.

OO0opynoBaHue U PeaKTUBBI: MeMALIUYECKUL WMamus, CRUPMoBKa, NpoOUPKY, CIMEKIAHHASA NA0Y-
Ka, Xumuyeckuil cmakan emecmumocmoio 50 mu, 31ekmponiumsa, 600aHas oaus,; 1
% pacmeop entoko3vl, 1 % pacmeopwvi caxapo3vl, 1aKmMo3vl, QpyKmo3ssl, Kpaxmar,
cnupmosotl pacmeop uooa, pacmeop cyivgama meou (1), pacmeop cuopokcuoa
nampus (10-12 %), pacmeop ceproti kuciomwl (1:5), ammuaunsiii pacmeop okcuoa

cepebpa (1).

OIIBIT 1. CBoiicTBA IIIOKO36I.

Baecute B mpobupky 3 Karu pacTBOpa TIIIOKO3bI, OJHY KaIlJII0 PacTBOPa COJIM MEIH U MPH-
0aBbTE MMPU B30AITHIBAHNHN HECKOJIBKO KaIeJlb THIPOKCHIA HATPUS JO 00pa30BaHUS CBETIIO-CHHETO
pacTBopa (11es104b JoJKHa ObITh B U30bITKE). UTO T0Ka3bIBAET MOSIBICHUE TAKOW OKpacKu pacTBopa?
BcnomuuTe peakmuio o0pa3oBaHus TIUIEpaTa MeJIu.

[Tomyuennslit pactBop Harpeiire. Uto Habmomaercsa? Hannune kakoil pyHKIIMOHATBHON TPYTI-
bl B MOJIEKYJI€ TJIFOKO3bI TTOJITBEPIKIACT TOT OMBIT?

3apanms: 1. Hanummre ypaBHeHUe peakuy B3aMMOAEHCTBHS INIIOKO3bI C THIPOKCUAOM MEIH
(1) mpu xoMHaTHO# TemriepaType. YKaxuTe HaOmoneHus. Ha Hannumne kakux
(YHKLIMOHAIBHBIX TPYII YKa3bIBaeT 3TA PeaKLus?
2. Harmmwte ypaBHEHHE pEaKkIuy B3aNMOICHCTBHSI TIIFOKO3BI C THIPOKCHIOM
menu (1) mpu HarpeBanuu. Uro Habmonaercs? Hammune kakoit GyHKIMO-
HAJIHOW TPYIIIBI B MOJIEKYJIE TIIFOKO3BI IIOATBEP)KIAET ITOT OMBIT?

OIIBIT 2. B3aumopaeiicrBue caxapos ¢ ruapoxcuaom meau (11).

OnbIT NPOBOAST OTHOBPEMEHHO € PACTBOPaMHM PA3JIMYHBIX CaxapoB.

K 2 M pactBopa caxapa qo06aBbTe 1 M1 pa3d6aBiIeHHOT0 pacTBOpa MmIenoun U 3-4 Karui pac-
TBOpa cynbdara meau (I1). BerpsxauTte npoGupky U nepeMeriainTe coiepKumoe NpoOUpPKH CTEKIISH-
HOW TAJIOUKOH /10 pacTBOpeHHsI ocaaka. KuIKOCTh PU 3TOM OKPAIIMBAETCS B UHTEHCUBHO-CHHUH
IBET.

3arem momecTuTe Bce MPOOMPKH B HATPETYIO BOsHYIO Oanto. Eciin caxap okucisercs, To, BbI-
HYB IIPOOUPKY yepe3 2-3 MUHYTHI, Bbl YBUJIUTE U3MEHEHHSI OKPACKU U MOSBIEHUE KPACHOTO MU KO-
PUYHEBOTO OCAJIKA.

33}13HI/IG: 3aroaHuTe CJICOAYIOIINC Ta6HI/IL[LII

PGSVJ'IBTaTI)I OIIbITa, IIPOBECACHHOI'O IIPHU HOPMAJIBHBIX YCIOBUIX

Yrneson Yro Habmrogaercs? Kaxk o0pscusercsa?

Pe3ynbpTaThl onbITa, MPOBEASHHOIO IIPU HAarpEBaHUU

Yrneson Yro mabmrogaercs? Kaxk o0pscusercs?
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OIIBIT 3. B3auMmoaeiicTBie caxapoB ¢ aMMHAYHBIM pacTBOpoM okcuaa cepeopa (I).

OnBIT MPOBOASIT OJTHOBPEMEHHO C PaCTBOPAMH PA3JIMYHBIX CaxapoB.

HaueiiTe B TIIaTeIbHO BBIMBITHIE U BBICYIIICHHBIE IIPOOUPKH 1O 1 MJI aMMHAYHOTO PacTBOpa
okcua cepedpa (1) u mo 1 mi pactBopa caxapa. [Ipobupku momecTuTe Ha HECKOJIBKO MUHYT B TOPSI-
Yy BOJSHYIO OaHIO.

3aganue: 3ar0oMHUTE CIEAYIONIYIO TaOIHILY:

Pe3ynbpTaThl OnbITa, MPOBEASHHOIO IIPH HArPEBAHUH

VYrnesox Yro Habmogaercs? Kaxk o0bscusercsa?

3anummre YpaBHCHUC COOTBGTCTBYIOHlefI pcakuuu 4JId TJIFOKO3BbI.

OIIBIT 4. I'mapoJsn3 caxapo3bl.

B mpoGupky ¢ 5 kamnsiMu pacTBopa caxapo3sl Jo0aBbTe 1 Kario pa30aBIeHHOTO pacTBOpa
cepHoii KUcOTHI (1:5) 1 cMech HarpeiTe Ha IaMeHu cnupToBku. [locne aToro mpudapsTe 1 Kamto
pactBopa cynbdata meau (1) u u30bITOK pacTBOpa rUAPOKCUIA HATPHL. 3aueM HY>KHO J00aBIATh
MMEHHO M30bITOK 1Ienoun? Yrto Habmrogaercs? YTo mpou3omnuio ¢ caxapo3omn?

3aganus: 1. OTBeThTE HAa BONPOCHI, TOCTABJICHHBIC B TEKCTE OMBITA.
2. CocTaBbTe ypaBHEHHE PEAKIIUU THIPOJIN3a CaXapOo3bl.
3. Onumure Bce HAOIOJaeMbl€ SIBJICHUS.
4. Hannmmre Bce ypaBHEHHUS IPOTEKAIOIINX PEAKLIUM.

OIIBIT 5. OTHOlIeHHE KpaxMaJia K BoJe.

B npoOupky ¢ 1 M1 BoJibI MOMECTHTE Ha KOHYMKE HINaTesis cyxoro kpaxmaina. Comepxumoe
poOupku B30oaTalTe. PacTBOpsieTcs 1M Kpaxmail B BOJI€ IPU KOMHATHOM TeMneparype?

Copnepxumoe IpoOUpKH MOPLUSAMHU 3aJIeiTe Py MepeMeIMBaHNU B CTaKaH C 5 MJI Topsdeit
Bozbl. [Ipu 3TOM 00pasyercs KpaxMalbHBIN KileHCTep.

3apanme: OTMeThTe HAOMIOACHUS, IPOUCXOASIINE B JaHHOM omnbITe. Chenaiite BBIBOJ O pac-
TBOPUMOCTH KpaxMaJa B XOJIOIHOM U ropsiueil Boje.

OIIBIT 6. BzaumoaeiicTBue KpaxmaJja ¢ M0I0M.

B mpoGupky BHecuTe 5-6 kamenb KpaxMaabHOTO KJIEHCTEpa U OJIHY KaIlllo CIUPTOBOTO pac-
TBOpa noja. Yto npu 3ToM HabrogaeTcs?

3ana1me: OtmeThTe Ha6J'IIO)IeHI/IH, IMPOUCXOAAIIHNE B JaHHOM OIIBITC. OObsacHUTE MMpOUCXOo -
U EC ABJICHUA.

OIIBIT 7. OTHOIEHHE KpaxXMaJia K THAPOKCHAAM METAJLJIOB.

B nmpobupky BHecuTe 5 Karenb KpaxMalbHOTO KileiicTepa, oHy Karuto cyiabdara menu (1) u 5
KareJb pacTBopa ruipokcuaa Hatpus. CMech HarpeiTe Ha IIaMeHU CIIUPTOBKHU, HE JOBOJIS 0 KUIIe-
Hus. Uto mpu 3TOoM Habmoaercs?

3apanusi: 1. OT™MeTbTe HAOIIOJAEMBIE SIBJICHUS, TPOUCXOISIIINE B 3TOM OIIBITE.
2. Kakoif MO>KHO czienath IpH 3TOM BBIBOA?
3. Ilpoucxoaut Jin OKUCIeHHE Kpaxmaiia rugpokcuaom meau (11)?

OIIBIT 8. KucaoTHblii rUApoOIM3 KpaxmaJa.
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Haneiite B xXumudeckuii ctakad 3-5 Mi1 KpaxMaiabHOTO Kiericrepa u 0,5-1 M pactBopa cepHoi
kucnoThl. CTakaH MOCTaBLTE HA AICKTPOIUTUTKY M KUTISATUTE 4-5 MuHyT. Crieiute 3a TeM, 4TOOBI He
MIPOM30LLI0 00yriMBaHue. J{Js onpeneneHus, Mpouen Ju THAPoIn3, 0TOepUTe NMUIeTKoi 3-4 kamm
pactBopa (ruapou3ara) B IpoOUPKY U MPUOABhTE KAILIIO pacTBopa uoja. Eciu moryduscs pacTBop
JKEJITOBATOIO LIBETA, TUAPOIN3 KpaxMasa 3aKOHUYEH.

Tenepb HEOOXOIUMO ONPEICIIUTH KOHEYHBIN MPOIYKT TUIPOJIH3a — TIIIOKO3Y.

B npobupky BHecuTe 5 Kanenb rupoau3ara, 2 Kariu pactBopa cyiabdara menu (1) u ve-
CKOJIBKO KalleJIb pacTBOpA I11€JI0YH /10 TOSABIIEHUS CUHEN OKpacKku pacTBopa. CMech ciierka Harpeire
Ha TUIaMeHU CIUPTOBKU. YTo HabmonaeTcs?

3aganus: 1. OTMeThTe HAOIO1aEMBIC SIBIICHUS, IIPOUCXOISIIUE B 3TOM OIBITE.
2. Hanmmmre cxeMy ruapoiin3a Kpaxmara.
3. OOBsicHUTE BCE MPOUCXOISAIIUE SIBICHUS.
4. HanummuTe ypaBHEHHUE PEaKIIMKM KAYECTBEHHOTO OMPE/IEICHUS TIIFOKO3bI.

OIIBIT 9. ®epMeHTATUBHBIN FHAPOJIM3 KPaxmaJa.

ITon neiicTBueM (hepmeHTa CIIOHBI aMUjIa3bl (ITHAMUHA) IPOUCXOJUT FHAPOIIN3 Kpaxmalia.

PazxyiiTe XOpOoIIo MaJeHbKHI KyCOYEeK YEpPHOT0 XJieOa M IOMECTHTE €ro B poOUpKy. BHecure
B Hee | karmo pactBopa cynbdara mean (1) u HECKOIBKO Kareabh pacTBOpa THAPOKCHIA HATPUS JI0
o0pa3oBaHusl pacTBOpa cliabo-roxyooro 1seta. [IpoOUpKy ¢ Comep)KUMBIM HarpeuTe Ha IIAMEHH
cnupToBKU. YTo HabmonaeTcs?

3apanmsa: 1. Onummure HaOMIOEHUS, IPOUCXOIAIINE B OIBITE.
2. 3anuuuTe ypaBHEHHS POTEKAIOIINX PEAKIIHIA.
3. CpaBHuTte ycnoBus (pepMEHTATUBHOIO M KUCIOTHOIO THAPOJIN3a Kpaxmara.

OIIBIT 10. KauecTBeHHas peakuusi Ha KpaxMaJ (MOIHAas poda).

K 1-1,5 mn pactBopa kpaxmaiia 1o0aBbTe 1 Karumo noaHoi Boasl. Yto Habmonaerca? [lomy-
YEHHYIO KHUJIKOCTh HAarpeiTe Ha MIaMeHH CupToBKH. Kakue npoucxonar n3MeHeHus? 3aTeM oxJiaau-
T€ COACPKUMOE MPOOUPKHU MO CTPYeH X0101HO# Boabl. UTo Habmomaercs?

33}13HI/I€: 3anummTe Bce MPpOUCXOAAIIINC Ha6J'II-O,[[eHI/I$I. O(l)OpMI/ITC Ha6J'IIOI[eHI/I$I B BUIC CXC-
MBI.

KOHTPOJIBHBIE BOITPOCHI U 3AJIAYUN

1. Kakue oprannyeckuie BemecTBa OTHOCATCA K KJIaccy yriieBoioB? OTKy/1a BOZHHKIIO 3TO
Ha3Bauue?

2. Ha xakue rpynmsl AensTcs yrieBoabl?

3. Kakue XxuMHuecKue peakiiuu MoITBEPHKAAI0T TOT (PaKT, YTO IIIIOKO3a — BEIECTBO C JBOM-
CTBEHHOW XUMUYECKON (yHKIIUEH?

4. Kakas peakuusi, XapakTepHas JJIs aJIbJIETHI0B, HE CBOMCTBEHHA IIFOK03€?

5. IlpuBenuTe ypaBHEHHUE PEAKIUH, C IOMOLIBI0 KOTOPOH MOXKHO Pa3JIMYUTh TIIFOKO3Y U caxa-
po3y.

6. Kakue Bl OposkeHus faet rioko3a? Hanummre ypaBHEHUS peakiiil BceX N3BECTHBIX BaM
BUJIOB OPOKEHUS TIFOKO3bI.

7. llpuBeuTe MpUMep peakiuil 3TepuuKaIy ¢ ydacTHEM LEITI0I03b] (HE MEeHee ABYX ).

8. IlpuBenuTe CTPYKTYpHYIO (hOpPMYITY MaIbTO3bI.

9. IlpuBenute CTpYKTYypHYIO (hopMyny (hparMeHTa MOJIEKYJIbI LIEJUTIONI03bl M YpaBHEHHE Peak-
LIUH THIPOJIN3a LEJUII0I03bl. Y KaXKUTE YCIOBHSL.
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10. MaccoBas nonst kpaxmaina B kaptodene cocraniset 20 %. Kakyro Maccy rmroKo3bl MOKHO
noiy4uTh U3 1620 Kr KapTrodens, eciau BBIXOA IPOAYKTa cocTaBisieT 75 % OT TeopeTHyecKoro?

11. ITpu ruzmposnuse caxapo3sl moayduinoch 270 T cMecH TioKo3bl 1 GpykTo3bl. Kakas macca
caxapo3bl I0JIBEPIach rUApoIn3y?

12. C noMo1Ibio KaKuX peakluidi MOKHO JI0Ka3aTh HAIUYUE B MOJIEKYJIE TIIOKO3bI: a) ajb/ie-
THJIHOM TpYyNIbL;, 0) MATH THAPOKCHIILHBIX TPYIIIT?

13. Ha ocHOBe 2JIEKTPOHHBIX MPEACTABICHUN 0 XMMUUYECKUX CBS3AX MOSCHUTE Mpoliecc oOpa-
30BaHUS [MUKINIECKUX (HOPM TIIFOKO3BI (TUPAHO3HBIX U (PYPAHO3HBIX) U3 alIbACTHUIHOM.

14. C noMoIIbI0 KaKUX peakluidi MOKHO OCYLIECTBUTH CIEAYIOLIUE MPEBPAIlleHUs: caxapo3a —>
IJII0K03a — TIIIOKOHOBAs KMCIIOTa —> TIII0KapoBas (caxapHas) Kuciaora?

15. TlonyuuTte 13 r0KO3bI 4 pa3HbIE KAIMEBBIE COJIU, B COCTaB KOTOPBIX BXOAUT YIJIEPOLI.

16. Kakue u3 nepeyncieHHbIX HUKE BEIIECTB MOT'YT IIOMIAPHO BCTYNATh B PEaKIMU: caxaposa,
MypaBbUHas KUCJIOTA, BOAbL, Tuapokcua meau (11)? Hanumure ypaBHEeHUs peakinii M YKaXKUTE YCII0-
BUS UX MPOTEKAHMUS.

17. Beruucnure maccy 10 % pactBopa IiroK03bl, IOABEPIILErocs Op0oKEHUI0, €CIH U3BECTHO,
YTO MPU 3TOM BBIACIHIIOCH CTOJIBKO K€ ra3a, CKOJIBKO ero 00pa3yeTcst Py ITOJIHOM CTOPaHUM 35 M
sTa”ona (miotHocts 0,8 v/mi).

18. Kak pacno3Hatrh ¢ IOMOILBIO OJHOIO PEAKTUBA [IIMLIEPUH, YKCYCHBIN aJIbIEIUl, YKCYCHYIO
KHCIIOTY, III0K03y? Hanummre ypaBHeHUs peakiuil.

19. Vimest B cBOEM pacropsbKEHUU U3 OPraHMUECKUX BEIIECTB TOJIBKO TIIOKO3Y, MOTYYHUTE BA
CIIOKHBIX 3(hHpa, B COCTaB MOJIEKYJI KOTOPBIX BXOJAT 1O 5 aTOMOB YTJIepo/a.

JIABOPATOPHAS PABOTA Ne 6

«Hccneoosanue ceoiicme oenkoe»n

Heab: MccnenoBanue cBONMCTBA OEIIKOB.

Hopma Bpemenu: 2 yaca.

PeaktuBbl u oOopyaoBanue: 1. PactBop smunoro Oenka (1%). 2. T'mapoxcun
Hatpus (10%). 3. Cepuokucnas menpb (1%). 4. A30THast KUCI0Ta KOHIIEHTPUPOBAHHAS.
5. Hacslimennsiit pactBop xjopuctoro Harpust. 6.Cnupt 3TusoBslil (95%), kommbiorep,
MIPOEKTOP, 00y4Jaroiiee BUACO.

Jluteparypa: : YueOnuk «Dusudeckas U KOJUIOUIHAS XUMUS» (B OOIIECTBEHHOM TIH-
TaHuM): yueoHoe nocoobue/ C.B.I'opOyHuoBa, 2.A.MymiosnoBa. —M. : Anspa-M: NH-
®PA-M, 2016

KauecTBeHHbIE IBETHbIE PeaKMu HA (PYHKIHOHAJIbHBIE IPYNIbI 0€JKOB U aMHU-
HOKHUCJIOT

[Ipu B3auMoACHCTBUU OeiKa C OTACIBHBIMH XUMHUYCCKUMH BEIISCTBAMHU BO3HHUKAIOT

OKpaIlleHHbIE MPOAYKTHI peakiuu. O0pa3zoBaHre UX 00yCIOBIECHO MPUCYTCTBHEM B MO-
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nekyne Oefka TOW WM MHOM aMUHOKHUCIIOTHI, UMEIOIEH B CBOEM COCTaBe OIpE/eICH-
HYI0 XUMUYECKYIO TPYIIIIUPOBKY.

3HaueHUE KAYEeCTBEHHBIX LIBETHBIX PEAKIUN Ha (PYHKIIMOHAJIbHBIE TPYMNIBI OCIKOB U
AMUHOKHCIIOT B TOM, YTO OHM JAaOT BO3MOXKHOCTh OOHApY>KUTh MPUCYTCTBUE O€Ka B
OMOJOTHYECKUX KUAKOCTAX, PacCTBOpax, JIEKAPCTBEHHBIX IMpernapaTtax U WACHTHPHUIIU-
pOBaTh WHIWBUAYAIbHBIE AMHUHOKHCIOTBL. DTH pPEAKUWU MPUMEHSIOT KakK ISl Kade-
CTBEHHOTI'O, TaK M JUI KOJWYECTBEHHOIO ONpenesieHuss OelKka U COAEPKAIIMXCS B HEM
AMUHOKHUCJIOT.

IMopsinok npoBenennsi padotsl. (IIpocMoTpuUTE BHIEO — ONBITHI)

1.buyperoBas peakuus Ha nenTuaHy cBsa3b (IImorposckoro).

BrypeToBas peakuus OTKphIBAeT meneTuanyto ceasp —CO—NH - p Genke.

E€ cnocoOHBI 1aBaTh BELIECTBA, KOTOPHIE COAEPKAT HE MEHEE JBYX NENTHIHBIX CBSA3CH.
[TonoxxurenpbHyt0 OMYpETOBYIO PEaKIMIO OTAEIbHbIE aMUHOKHCIOTHI HE Jar0T, 34 UC-
kimoyeHueM ructuanna (His), cepuna (Ser), Tpeonuna (The) u acnmaparuna (Asn), ¢ Ko-
TOPBIMH OMYPETOBAsE PEAKIMS MMOIYYaeTCs IPU YCIOBUM OOJBIINX KOHLEHTPALUNA UX B
pactBope. [Ipu 106aBiIeHNN CEPHOKUCION MEIU K CHUIILHOILIEIOYHOMY pacTBOpY Oenka
WIM TOJUNEeNTHAa 00pa3yloTCs COCAUHEHHMS MEAM C MEeNeTHIHON TIpynmnupoBKOi,
OKpallleHHbIE B KPacHO-(HOJIETOBBIA WM CHHE-(QHUOJIETOBbII LIBET B 3aBUCHUMOCTH OT
JUTMHBI OJUTIEITUIHON 1ienu. PacTBop Oenka qaét cuHe-(puosieToBoe OKpallMBaHue, a
NPOAYKTHI HEMOJIHOIO IMIPoJu3a (MENTOHbI) — PO30BOE WIIM KPACHOE OKPAIlIMBaHUE.
Ilpunyun memooa. B cunbHO LIETOYHON Cpele MENTUIHBIE TPYIIIbI MOJUMENTHIHBIX
neneil mepexoaaT B (GEHOTbHYIO (OpMy, KOTOpasi, B3aMMOAEHCTBYs ¢ moHamu Cu”"
o0pa3yeT OKpalieHHbIHN ((PHUOIETOBOTO I[BETa) OMYPETOBBIN KOMILJICKC.

[Ipu sTOoM deHonbHas popMa NMoJMIIENTHIA, 00pa30BaHHAs B CHIILHOLIEIOYHOM cpeje,
JaeT OTpULIATEIbHBIN 3apsijl, U €€ KUCIOPOJ, B3aUMOACHUCTBYS C ME/bl0, 00pa3yeT Ko-
BaJICHTHYIO CBSA3b, 4 M€/lb, B3aUMOJICUCTBYS C aTOMaMH a30Ta, o0pa3yeT KOOpIuHaIlu-
OHHBIE CBSI3U.

Xoa padoTnl

26



K 5 kamnsam pactBopa Oenka mpubasisitor 3 kamu 10% pactBopa eaxoro Hatpa u 1
karmio 1% pacTBopa CEpHOKHCIION Menu u nepememnBaioT. CoaepkumMoe IpoOoupKu
npuoOpeTaeT CUHE-(PUOIETOBBIN 1IBET.

Henb3st 106aBnsATh U30BITOK CEPHOKUCIION ME/H, TaK KaK CUHUI 0Ca/IOK TUpaTa OKUCH
MM MacKHUpPYeT XapakTepHoe (HOJETOBOE OKpAIMBAaHHWE OMYPETOBOTO KOMILIEKCA
Oeka.

2. KcanTonporenHOBAs peaKIys.

KcanronpoTrenHoBas peakiusi OTKpbIBACT HaTU4KMe B OeJIKaxX HMUKINYECKUX aMUHOKHC-
not — ¢enunananuda (Phe), tuposuna (Tyr), tpunrodana (Trp), a Takke cBoOOAHBIC
MEPEUHCIICHHbIE KHUCIOTHL. BelKku, B KOTOPBIX IUKINYECKHE AMHUHOKHCIOTHI OTCYT-
CTBYIOT, HE JIal0T KCAHTOIIPOTEHHOBOM PEaKIINU.

Xoa padoTsI

B npo6upky BHOCST 0,5 M pactBopa stmaHoro Oenka. Jlo6aBnstor 0,5 M1 KOHLIEHTPH-
POBaHHOM a30THOM KHCJOThI U OCTOPOXKHO HarpeBaroT. BHauane mosiBisieTcss ocajok
CBEpHYBILIErocst 0enka (1o BIUSHUEM KHUCIOTBI), KOTOPBI NPH HarpeBaHUM OKpalIU-
BAETCS B JKEITHIN 1IBET.

[Tocne oxnaxaeHus: B MpoOMpPKY HanuBaroT mo kKarmsiM 10% pacTBop enkoro Hatpa 10
MOSIBJIEHUSI OPAHXKEBOTO OKpAIIMBaHUS BCIEIACTBUE OOpa30BaHUSI HATPUEBOM COJIA JTH-
HUTPOTHUPO3UHA.

3.0caxxaenue 0eJIKOB HArPEeBaAHUEM.

VYcroitunBoCTh O€lKa B pacTBOpPE K HArPEBaHUIO 3aBUCUT OT HAIM4YMS 3apsiaa (IOJI0KU-
TEJILHOTO B CHUJIBHOKHUCJION Cpelie U OTPULIATENIbHOrO - B LIEJI0UYHOU cpene). [lonHoe u
OBICTpOE OCaXKJECHUE OENKOB MPOUCXOAUT B HM30JICKTPUUYECKOW TOUKE, KOTOpas s
OONBITMHCTBA OEIIKOB COOTBETCTBYET cliabokucioi cpezae (pH oxoino 5,5).

Ipunyun memooa. Ilpu HarpeBaHuu pacTBOPOB Oelka BHayaje OTMEYAETCs yBelude-
HUE OMAJICCICHIIUU U TIOSBJICHUE MYTU (Koaryssiuuu). [Ipu nanpHelieM MOBBIIICHUN
TEeMITepaTyphl - TIOSIBJICHUE XJIOMBbEBUAHOTO Oocajaka Oenka (ceaumenTarus). [Ipu xums-
YEHUU TPOUCXOJIUT HEOOpaTUMOE W3MEHEHHME MPUPOIHBIX CBOMCTB Oeika (JAeHaTypa-
us).

Xox paboTbl
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B 5 npobupok HanusarT no 0,5 M pactBopa stuaHoro oenka (M2T=4,8).

B niepBoii mpoOupke HEUTpalbHBIM pacTBOp OeiKka HarpeBaroT 10 KuneHus. OTMedaroT
MOSIBJICHUE MYTH, CBSI3aHHOE C pa3pylleHUEM BOJIHON 000JI0YKHA BOKPYT MOJIEKYJ Oelika
U YKPYIHEHUIO €r0 YacCTHUIl; MULEIUIBI OelKa HECyT 3apsll M YACP>KUBAIOTCS BO B3BE-
IEHHOM COCTOSIHUH.

Bo BTOpYyI0 npobupky npubapisitoT 3 karm 1% pacTtBopa YKCYCHOM KHCIOTHI, CO3/1a-
Bas ciaabokucyto cpeny. PactBop Oelika HarpeBarOT JO KUIEHUSI U YaCTHUIIbI OesiKa Mpu
ATOM TEPSIOT 3apsA/l U MPUOINKAIOTCS K U303JIEKTPHUIECKOMY COCTOSIHHIO.

B Tpetbto npobupky nobasistor 15 kanens 1% pacTBopa YKCYCHOM KHCIIOTHI U Harpe-
BaIOT PacTBOP /10 KUIICHHUS.

B uerBepryio nmpoOupky HamuBaioT 15 kamnenb 1% pacTBopa YKCYCHOW KHUCIOTHI IS

MOJYYEHUs] CHJIbHOKHCJION PEaKlnH, 2 KaIlUId HACBIIIEHHOTO PacTBOpa XJIOPHUCTOTO
HaTpus U HarpeBaroT. Brlnagaer XJI0MbeBUAHBIA 0CaI0K O€JIKa, TaK KaK YaCTHUIIbI OejKa
TEPSIOT 3apsii BCJIEICTBHE B3aUMOJICHCTBUA O€lKa C Pa3HOMMEHHO 3apsKEHHBIMU
HOHAMHU XJIOPUCTOTO HATPUSI.

B natyio npobupky nobasmusitor 6 kanenb 10% pacTBopa enkoro HaTpa, co3jaBas Iile-
JIOUHYIO Cpefly, U HarpeBaroT. B kaxmoit mpobupke onpenenstor pH cpeapl ¢ moMoIIbio
uHaukaTopa. [lpu KUMsiYeHU KUIAKOCTH OCATO0K HE 00pa3yeTrcs, MOCKOJIbKY B IIEI0Y-
HOM cpeJie OTpUIIATEIbHBIN 3apsi/l Ha YaCTUIaX OeKa yBEIMYUBACTCS.

OTMeuaroT, B Kakoi mpoOHpKe MPOU30IILIO OCaXKACHUE OeIKa, a B KAKOM - HET.

JlenaroT BbIBOJIBI O BIUsSHUU pH cpenbl Ha OENKOBBIE MAKpPOMOJICKYJIbl U BbINIAJCHUE
Oenka B ocasiok. PesynbraTel ohopmiistoT B Buae Tabmauisl (1).

4.0caxxneHue 0eJJKa OPraHnvYecKuMM PACTBOPHUTEJISIMM.

B oprannueckux pacTBOPUTENSIX, TAKUX KaK CIUPT, alleTOH U Ap., OCJIKU HE PacTBOPsI-
IOTCSl U BBINAJAIOT B 0caJiok. OJIHAKO, KPAaTKOBPEMEHHOE BO3JIEUCTBUM OPTraHUYECKHUX
pacTBOpUTENECH NpU HU3KOM Temmeparype oT 0 1o 10°C coxpaHseT 0eJIOK B HATUBHOM
COCTOSIHUH, YTO MCTIONB3YyeTCs B (hapMaIleBTUUECKON MPAKTUKE ISl TIOTYICHUSI OTICIb-
HBIX OEJIKOBBIX IMperaparoB, HAPUMEp TOpMOHA UHCYIUHA. [Ipu quTensHOM BO3IEH-

CTBUHU OPTaHUYECKUX PACTBOPUTENICH HaCcCTynaeT HeoOpaTuMas AeHaTypalys Oenka.
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Ipunyun memooa. CnupT, CBA3BIBACT BOJY, T.€. 00€3BOKUBAET KOJIJIOUIHBIC YACTHIIBI
OeJka, BBI3BIBAS JCTUAPATAINIO MHIICIIT OClIKa, HapyIIeHHe THAPOPOOHBIX B3aMMO/IEH-
CTBUM BHYTPH OCJIIKOBON MOJICKYJIBl U BBI3BIBAIOT €€ JCHATYpAIMIO, YTO MPUBOJHUT K
CHIDKEHMIO PACTBOPUMOCTH 1 BBITNIAJICHUIO JEHATYPUPOBAHHOTO OEIKa B 0CAJIOK.

Xoa padoTsI

K 5 kamnsm pactBopa Oenka mpubaButTh 15-20 kamenb 3TUiioBOro cnupta. PacTBop
MyTHeeT. [[o0aBuUTh 1 Karuiro HaChIIIEHHOTO pacTBopa xyopucroro Harpus. Ilpu cros-
HUU BBITIAZACT 0CaJ0K Oenka. Pe3ynbrarhl ompiTa 0OpMIISIOT B BUIE TaOIHIIBI (2).
IIpoaesiaiTe ONbITHI , CIEJIANTE BHIBOABI 110 KAKIOMY U3 HHUX .

BoiBoabI:

1) 0o Mexanmn3Me oca:kaeHUs 0€JIKOB NPH KUNSTYCHUU;

2) 0 BAMSIHUM KOHIIEHTPAIlU¥ BOJOPOJAHBLIX MOHOB M MOHOB CoOJied HA yCTOW4YH-
BOCTH B PACTBOPE MOJIEKYJI 1€eHATYPHMPOBAHHOIO NIPU KUNSTYEeHUHU 0eJIKa;
KonTpoabHbIE BONPOCHI

Uem 00yCIOBIEHBI pEAKIIUU OCAXKICHUS OCITKOB?

[Ipy KaKUX TeMITIEpaTypPHBIX YCIOBUAX BO3MOXKHO OCaXKJIeHHUE OCITKOB?

UYrto takoe neHaTypanusa 6enkoB? Uem oHa MOXKET OBITh BhI3BaHA?

JIABOPATOPHAS PABOTA Ne /7

«Pacno3nasanue naacmmacc u 60;10KOH»

Hean: popmupoBaTh yMeHUs pabOTaTh B XUMUYECKON JTA0OpATOPUHU, CAMOCTOSATEIIHHO
OTIpEENATh X0 paboTHI.

3amaumn:

1. HayuuTbcs paznuuath MOJMMEPHI M BOJIOKHA APYT OT Apyra Mo MpoyKTaMm rope-
HUS, IO OTHOILICHUIO K KUCJIOTaM, Iejo4aM, OpOMHOM BOJIE U pacTBOPY MEepMaH-
raHarta Kajwusl.

2. 3aKkpenuTh YMEHUsI CaMOCTOSITEILHO MPOBOIUTh XUMHUUECKHUE SKCIIEPUMEHTHI.
Oo0ecne4eHHOCTH 3aHATHS (CpPeACTBA 00y4YeHHUs):

1. CO0pHUK METOAUYECKUX YKa3aHWM /IS CTYJEHTOB IO BBITIOJTHEHHUIO JIabopaTop-
HBIX paboT MO y4eOHOM TUCIUIUINHE «XUMUSD».

2. Terpanp nist 1a60paTOPHBIX PabOT B KIIETKY.
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3. Pyuxka.

4. TlpocToii kKapaHall.

5. Jlunetika.

6. OGopynoBaHUE M PEAKTHBBI
O0opynoBaHue U peaKTUBBI:

[Tpokiagka orue3amuTHas KepaMuyecKasi, IUMIbl TUTEIbHbIE (UM MTUHIET), COUPTOB-
Ka, CTEKJISIHHAS [TaJI0YKa, IUIACTUHA U3 )KECTU

KpaTKne TCOPETUIECCKUEC U yqeﬁﬂo-MeTonuqecKue MaTepHaJibl
M0 TEME MPAKTHICCKOI'O 3aHATHSA

[TonuMepaMu Ha3bIBAIOT BELIECTBA, MOJIEKYJIBI KOTOPBIX COCTOSAT U3 MHOKECTBA MOBTO-
PAIOIIMXCS CTPYKTYPHBIX 3BEHBEB, COCMHEHHBIX MEXKIY COOOM XMMHYECKUMH CBS3S-
Mu. CylIecTByeT JIBa OCHOBHBIX CIIOc00a MOJIYYEHHsI [TOJIMMEPOB — PEAKIUH MOJIMeE-
pU3alnu u peaKuuun IIOJIMKOH/ICHCALIUH.
Peakyua nonumepuzayuu — >3T0 XUMUYECKUHN TPOLIECC COCAUHEHUS MHOKECTBA HC-
XOJTHBIX MOJIEKYJT HU3KOMOJIEKYJISIPHOTO BellecTBa (MOHOMEPA) B KPYIHbBIE MOJIEKYJIbI
(MaKkpoMoOJIeKyIIbl) TOJUMEpA.

B PCAKIUIO IMMOJIMMCPU3ANMHU MOTI'YT BCTYIIaTh COCAMHCHUA, COACPIKAIINC KPATHBIC CBSI-
31, TO €CTh HCHIPCACIIbHBIC COCANHCHUS. 910 MOT'YT OBITH MOJICKYJIbI OAHOT'O MOHOMCpa
HJIN pa3HbIX MOHOMCPOB.

B nepBom citydae mpoucXoauT peakius TOMOIOIUMEPU3ANUA — COCAUHEHUE MOJICKYJI
OJTHOI'O MOHOMEPA, BO BTOPOM — PEAKIUS COMOJIUMEPU3AIMA — COCAUHEHUE MOJICKYJI
JBYX U 00Jiee UCXOHBIX BEIIECTB.

K pe€aKkuusM TOMOIIOJIUMEPU3AINN OTHOCATCA PCAKIHUHN IMOJTYUYCHHUA IMOJUITUIICHA, I10-
JIMIIPOIIUJICHA, IIOJIMBUHUJIXJIOpKUAA U T. ., HAIIPUMCP:

nCH,=CH YR, —CH,—CH-—
CH, CH, |n

nponer (LUpomunes) TIOTHITDOITHIeH

Bripaxkenune B ckoOKax Ha3bIBaIOT CTPYKTYPHBIM 3BEHOM, a YHCJIO N-B OpPMYJIC TTOJIH-
Mepa — CTEIIEHBIO MOJIMMEPU3ALUU.
K peaxiusam comonumepu3anuu OTHOCUTCS, HAIPUMEP, PEAKITUS TIOTyUeHUs OyTaueH-
CTUPOJIBHOTO Kay4yKa.
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nCH,=-CH—CH=CH, + nOH—CH ——

CeH,
Oyraauen-1,3 CTHPOI
— (—CHZ—CH==CH-—CH2—CH2 —(':H~-
CBH!S n

OyTalHeH-CTHPON BB KaYYYK
PeaKmm NMOJIMKOHACHCAIIUUN — IOTO XUMHUYECKUU nmpouecc COCANMHCHHA HCXOIHBIX

MOJIEKYJI MOHOMEpA B MaKpOMOJIEKYJIBI MTOJIUMEPa, UAYIIHA ¢ 00pa3oBaHUEM MTOOOYHO-
ro HU3KOMOJIEKYJISIPHOTO MPOAYKTa (vame BCETO BOJIbI).
B peaknnu monmMKOHACHCAIIMHA BCTYIIAIOT MOJIEKYJIBI MOHOMEPOB ¢ (DYHKIIMOHATLHBIMU
TpyTMITaMH.

HaHpI/IMCp, pCaKkuuAa IIOJIyUCHUA (I)GHOJI(bOpMaJ'II)I[eFI/II[HBIX CMOJI:
OH
20 ., 0
nCgH,—~OH + nH—C<H Mt CH,— | + nH,0
n
dexon dopmaabIerng erondopMaTpAerHAHAR CMONA

C noMomplo peakiuil MOJMKOHACHCALUN MOIYYaroT MONU3(UpPHI, MOJIUAMU/BL, MOTHU-
ypETaHbl, NOJIUAKPUI U T. 1.

Il1acTMacchl.

ILmacTmaccaMu Ha3bIBAIOT MaTcpuajibl, H3TrOTOBJEICMBIC Hd OCHOBC IIOJIMMCPOB.
IIracTmaccel codeTaroT B cede p33H006pa3H1>1€ IOCHHBIC Ka4CCTBA, TAKHC KaK J'IéI‘KOCTB,
IMPOYHOCTb, XUMHNYCCKas

CTOMKOCTb M JIp., KOTOpble OOYCIOBWJIM NMPOHUKHOBEHHWE HX B PA3IMYHBIE OTPACIH
HapoAHoro xo3siicrea. KpoMe nommmepoB (MX 4acTO Ha3bIBAlOT CMOJIOM) B IUIACTMAc-
cax MOYTH BCErAa COAEPIKATCS APYrMe KOMIIOHEHTHI, IPUAAKOIIME MATEPUAILY ONpEae-
nEHHBIE KauecTBa. [lomuMepHOe BEIIECTBO SABISETCA JUIsl HUX CBS3YIOLIUM.

B mmactmacchl BXOJST HAmOJHUTENHW (IpeBecHass MyKa, TKaHb, acOECT, CTEKJIOBaTa M
IIp.), KOTOPBIE YIYUIIAIOT UX MEXaHUYECKUE CBOMCTRA.

[TnacTudukaTOpsl — MOBBIMIAIOT TACTUYHOCTD, YCTPAHSIIOT XPYIKOCTh.

Crabunmsatopsl — COCOOCTBYIOT COXPaHEHUIO CBOWMCTB IIACTMACC B MPOIIECCE X Tie-
pepabOTKU U UCTIOIH30BAHUS; KPACUTEITU MPUIAI0T HEOOXOIUMYIO OKPACKY.

OObIuHBIE CTTOCOOBI MOMYYEHUS MOJIMMEPOB — 3TO PEAKITUU MOJTUMEPHU3AIINH, JICKAITUE
B OCHOBE IMOJYYEHHUs TEPMOIUIACTUYHBIX IUIACTMACC, U PEAKIMHU IOJUKOHIACHCALWH,
JIeJKAIME B OCHOBE MOJIYyUYEHUS TEPMOPEAKTUBHBIX IJIACTMACC.

TepMmoriacTUYHBIE TIOJIMMEPBI MIPU HArPEBAHUM PA3MATUAIOTCS M B 3TOM COCTOSTHUU
JIETKO M3MEHSIOT (OpMYy, KOTOPYIO COXPAaHSIIOT NMpU oxjiaxiaeHuu. llpu crnemyroniem
HarpeBaHUM OHU CHOBA Pa3MSTr4aroTCs U MOTYT IPUHUMATh HOBYIO (JOpMY.
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TepMopeakTuBHbIE MONMMEPHl NPU HAarpEeBaHWM CHayajga CTAHOBSTCS IJIACTUYHBIMH,
IOpU JalbHEWIIEM HarpeBaHUM YTPAuMBAIOT IJIACTUYHOCTb, CTAHOBSTCSI HEIJIABKUMHU.
[ToBTOpHO IEpepadbOTaTh TAKOW MOJMMEP B HOBOE U3/I€TIUE HEBO3MOKHO.

Hanbonee THMYHBIMUA criocoOaMu IMOJIY4ICHUA I/ISI[CJ'II/Iﬁ N3 TCPMOIIIACTUYHBIX IIJIACT-
MAacCC SIBJISICTCS JUTHE IO AABJICHHUEM M SKCTPY3us (BBII[aBJII/IBaHI/Ie), a U3 TCpMOpCaK-
THBHBIX IINIACTMACC — TrOpsAYCC IIPCCCOBAHUC.

KpaTKaﬂ XapPaKTEPUCTUKA HEKOTOPLIX IIaCTMACC

[TonuaTunen — TBEPABINA, KUPHBIA HA OLYIb, OEIOr0 UBETA TEPMOIUIACTHYHBIN MOJIH-
Mep. CToek Mo OTHOIIEHHIO K arpeCCUBHBIM cpefiaM. biarogapsi BBICOKOM TeMIiepaType
IJIaBJIEHUS, 001a1aeT CYIIECTBEHHbIMH MMPEUMYIIECTBAMU NIEpEl APYTUMHU MaTepHasna-
MU (ITOJIM3TUIICHOM, MOJUMETUIMETAKPUIATOM, IMOJIUBUHUIXJIOPHIOM), OJM3KUM IO
CBOMCTBAM.

HOHHHpOHI/IJIeH HAET HA U3TOTOBJICHUE BBICOKOHpO‘lHOﬁ HN30JIAI101H, TPY6, IIGT&HGIZ Ma-
IT1H, XUMHUYECKOM allIapaTypal. Enaroz[apﬂ BBICOKON MEXaHHUYECKOU IMPOYHOCTHU, CT'O
HUCIIOJB3YIOT AJIS1 N3IrOTOBJICHUS KaHATOB, ceTeﬁ, TEXHUUYCCKHUX TKAHEH.

[HonuBuHMIXIOpU — 00aAaeT OONBIION XMMUYECKON CTOMKOCTHIO, XOPOILIMMHU 3JIEK-
TPOU3OJSIUOHHBIMA CBOMCTBAMH M OOJIBIIION MEXaHUYECKOW MPOYHOCTHIO. TepMoria-
CTUYHBIM TOJMMEpP, Ha €ro OCHOBE M3rOTAaBJIMBAIOT JBA BUJA IJACTMACC: BUHUILIACT,
o0Jaarouil 3HaUUTEIbHON KECTKOCTBIO U IIACTUKAT — O0Jiee MATKUN MaTepual.

Bunumact uaér Ha U3roTOBIICHHE XMMHUYECKU CTOMKOM ammapaTrypsl, BAHH I HUKE-
JIMPOBAHUs, KECTKUX IUIEHOK. [macTukar ucnons3yercs Ui U30JISIUH, I [IPOU3BO -
CTBa MPEIMETOB IIUPOKOTO MOTpeOiaeHus (IIamen, CyMOK, JUHOJIEYMa, KIEEHOK, AJis
MOJIyYEHUS] MaTEPUAIIOB, 3AMEHSIOIIUX KOKY — B IPOU3BOJICTBE OOYBH).

[TonmuMeTunMeTakpuiIaT — 3a CBOIO MPO3PAUYHOCTh HA3bIBAETCSI OPTAHUYECKUM CTEKIIOM.
OO0mamaer yIOBICTBOPUTEILHON MPOYHOCTHIO M 3HAYUTEILHO MEHBIIECH XPYIKOCTHIO,
yeM OOBIYHOE CHUJIMKATHOE CTEKJI0, CHOCOOHOCTBIO MPOMYCKaTh YIbTpadHuoIeTOBIC JTy-
g, TepMOIIaCTUYHBIA TIOJUMEpP, HAXOIUT MPUMECHECHHE B CTPOUTEIIBCTBE, B 4aCOBOM
7IeNe, Pa3TuIHBIX OTPACIISIX TPOMBITIUICHHOCTH U B OBITY.

®denondopmanbaeruaHas cMoja — 0OBIYHO MCIOJIB3YETCS B CMECH C HATOJHUTEISIMH,
KpPaCUTEJSIMU U T.II., a 3aTEM YK€ MPOU3BOIAT (HOpMOBAHUE U3IETNI CTIOCOOOM ropsiue-
ro npeccoBaHus. TepMOpEaKkTUBHBIN MOIMMEpP. BBEIeHUE pa3IMYHBIX HAMOJHUTEIEH
MO3BOJISIET TTOJYYUTh MAaTepHUabl, UMEIOIINE LIEHHbIE CBOMCTBA. Tak TEKCTOIUT U CTEK-
JIOTEKCTOJIUT, APMUPOBAHHBIE TEKCTUIIbHBIMU TKAHSIMHU U CTEKJIOTKAHbBIO, IO MPOYHOCTH
OJIM3KY K TIOPATIOMUHHIO U CTAJIH.

Texcronmut — xnomyaToOymMakHasi TKaHb, MpoNUTaHHasT (HEHOIPOPMATIBIETHUIHON CMO-
JIOM M CIIPECCOBAHHAS MPU MOBBILIEHHOW TeMIleparype. Y CTOMYUB K Harpy3kam. Jlerko
noaaércs MexaHudeckon obpaborke. [IpumeHsieTcss /uisi M3roTOBIEHUS MIAPUKOIO/-
ITUITHUKOB, MECTEPEHKH I MAITUH, MPETyCMOTPEHHBIX JUTsl OOJIBIIUX HArpy30K.

Taoauua 1 «Pacnmo3naBaHue mjiacTrMace»
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Ha3Banue miiactmaccsl OTHoOlIeHHe K | Xapakrep ropeHus
HAarpeBaHMIO

[TomuaTunen Pazmsiryaercss — | ['opuT CUHEBATBIM ILIAMEHEM,
MOXHO BBITSHYTb | PaCIpOCTpaHsisi CclIaOblid 3amax
HHUTb. ropsimiero napaduna. [lpu ro-

PCHUU OTACIIAKOTCA KallJIH. Bne
IJIaMCHH IPOAOJIKACT T'OPCTh.

[TonuBuHMIXIOpUA (TIOIU-
XJIOPBUHUI)

Pasmsrygaercss npu
60-70°C, BBIIIIE
110-120°C pa3zna-
raercsl.

lopur xonTAmMM IUIAMEHEM.
Bne niiamMeHu He ropuT.

[Tommctupon Pa3smsargaercsa — | T'opAT KONOTAIIMM IIAMEHEM,
JIETKO  BBITATHBA- | pacCpocTpaHsisi  crenuduye-
IOTCS HUTH. CkuM 3anax. BHe mamenu
IIPOJOJIKAET TOPETh.
[TonumernnMerakpunar Pazmsryaercs. l'opur xEnTeIM IUIAMEHEM, C
CHHEN KaliMOHM y KpaeB, C Xa-
(opr. cTeKII0)
PaKTEpHBIM TOTPECKUBAHUEM,
pacupocTpaHsis pe3KuM 3arax.
Hemwtynonn Paznaraercs. ['oput oueHb OBICTPO, OCTABIIAS
CJIEJIBI 30JIbI.
®denondopmanpaeruansie | Paznaraercs  npu | 3aropaercs ¢ TpyJAoM, MpU Tro-

IJ1aCTMAacChI

CUJIBHOM HarpeBa-
HHNH

peHun OOYIJIMBAETCS, Paclpo-
CTpaHsisl pe3Kkuid 3anax (eHona.
BHe nnameHn mocTeneHHo rac-
HET, HE pa3MAIrdaercs.

BoJiokHa

— IPUPOJHBIE MJIM UCKYCCTBEHHBIE BBICOKOMOJIEKYJISIPHBIE BEILECTBA, OTINYAIOIINECS
OT APYruX MOJUMEPOB O0Jiee BBICOKOM CTENEHBIO YMOPSAOUYEHHOCTH MOJEKYN U, KaK
CJIeICTBHE, OCOOBIMU (PU3MYECKHUMH CBOWCTBaMH, IMO3BOJISIOIIMMH HCIOIB30BaTh UX
JUTsl IONTydyeHus HUTel. BosokHa nensT Ha HaTypayibHble (IPUPOAHBIE) U XUMHUYECKHE.
HatypanbHble BOJIOKHa MOTYT OBITh PaCTUTEIBHOTO WM KMBOTHOTO MPOUCXOKIACHUS.
XHUMHUYECKUE BOJIOKHA B CBOIO OYEpEIb MOAPA3IAEIAIOT HA UCKYCCTBEHHBIE U CHHTETH-

YCCKUC.

IIpupoaHbie BOIOKHA:

Bonoxno pacmumenibHoco I’lpOLlCXOJfC()eHM}Z — XJIOIIOK, JICH.
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XJI0MKOBOE BOJOKHO IMOJIy4aroT U3 CY6TpOHI/I‘ICCKOFO pacTCHuA — XJIOIMYaTHHUKA. Xon-
KOBOC BOJIOKHO JICTKOC, 1OCTATOYHO IMPOYHOC, MATKOC, THI'POCKOIIMYIHOC.

Bonokna srcusomnozo npoucxosrcoenuss — MepeThb U MIETK.

[lenx BbIpabaThIBalOT MHOTOUNCICHHBIE TYCEHUIIBI U MTAYKH.

[IlepcTh — BOJIOKHA BOJIOCSHOIO MTOKPOBA OBEL], KO3, BEPOJIIOJIOB U APYTUX KUBOTHBIX.
HNckyccTBeHHbIE BOJIOKHA:

Hanbonpmee 3HaueHne cpean MCKYCCTBCHHBIX BOJIOKOH 3aHUMAIOT ayemamHoe U 6uc-
KO3HO€ 60J10KHA, 1I10JIy4aCMbIC U3 HpCBeCHOﬁ OCJIIIOJIO3bI.

CuHTeTHUYECKHE BOJIOKHA:

U3 CHHTETHYCCKHX BOJIOKOH HAWOOJBINNH WHTEPEC MPEICTABISAIOT MOJUAMHUIHOE BO-
JIOKHO — ToJidaMuj] — 6 (KampoH) W MOJU3(UPHOE — MOJUATHICHTIIMKOIbTepedTaIaT
(;1aBcan).

KanpoH mosy4aroT M3 KarpoJiakTajla, KOTOPBIMA IO BO3JAEHCTBUEM BOJBI PAa3MBIKAET
LIUKJI, 00pa3ys € — KallpOHOBYIO KUCIOTY. M3 3TON KUCIOTHI B pe3yIbTaTe MOJIUKOH/ICH-
canuu oOpa3yeTcsl HOJIMMEp JTMHEUHOU CTPYKTYPBI:

n HoN — (CH2)5 — COOH — [- NH — (CH2)5 - CO ']n + (n'l)Hzo

Jlagcan (nonusTuneHTepedranar) - mpeacTaBUTENb NOIUI(PUPOB:

R R
%D—CHE—CH:{—O—CA@*C%
Il

Honyuarom peakuueil moIMKOHACHCAIIUU Tepe(TaleBON KUCIOThI U STUICHTITUKOJIS:
HOOC-C¢H,;-COOH + HO-CH,CH,-OH + HOOC-C¢H,-COOH + ... —
— HOOC-CgH,;-CO — O-CH,CH,-O — OC-C¢H4-CO — ... + nH,0
HOAUMEP-CMOIA
B o0miem Buze:
n HOOC-CgH,-COOH + n HO-CH,CH,-OH —
— HO-(-CO-C¢H4-CO-0-CH,CH,-0-),-H + (n-1) H,O

Taoauna 2. «PacnmosHaBanne BOJIOKOH»

BoJiokHo Cxuranue

XJI1010K ['oput ObicTpo ¢ 3amaxom xxéHoM Oymaru. Ilocnme ropenust ocraercs
CEpBI METEII.

[lepctn ['oput MenneHHo ¢ 3amaxoM XOKEHBIX mepbeB. [locie ropenus obpasy-
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€TCS XPYIKUN YEPHBIN IIAPHUK, PACTUPAIOLIUNCS B TOPOLIOK.

AneratHoe ['opur 6bIcTpO, 00pa3zyst HEXPYNKHUM CIEKIIUICS TEMHO-OYPBIN IIapHUK.
BOJIOKHO BHe nyiiamMmeHu ropeHue nNoCTENEHHO MPEKPALIACTCS.
Kanpon [InaBuTcs, 00pa3yst TBEPABIM OynecTANMN mapuk TéMHOro npeta. [Ipu

TOPEHUH PACTIPOCTPAHAECTCS HENIPUATHBIN 3aI1ax.

JlaBcan [TnaBuTCs, 3aT€M rOpUT KOMTAIIUM IJIAaMEHEM ¢ 00pa30BaHUEM TEMHO-
IO TBEPJOTO OJECTSILEro HIapuKa.

Hwutpon ["opur, 0Opa3yst TEMHBIN PHIXJIBII HEOIECTAIIUN MIAPHK.

BOHpOCl)I AJIA 3aKPEIVICHUA TEOPETUIECCKOI0O MaTepuajia K NPAaKTHYE€CKOMY 3aHHA-
THIO:

1. JlaWite ompeneneHusl CICAYIOIIUM IOHATHSAM: MOJUMEPHI, CTPYKTYpPHOE 3BEHO,
CTEIEHb MOJUMEPU3AIIUU.

2. B uem pasHuIla MEXIy peakiusiMu MOJIUMEPU3AINH U MOJTUKOHACHC AT ?
3. Kakwue monmmmepsl Ha3bIBAIOTCS TEPMOIIJIACTUIHBIMU ?
4. Kakue noammepsl Ha3bIBAIOTCS TEPMOPEAKTUBHBIMU?
5. [aiite kmaccudukaiuio BOJIOKOH.
3amaHus I IPAKTUYECKOT0 3aHATHS:
3aganme Ne 1. Pacnio3HaTh 11acTMaccChl.
3ananue Ne 2. Pacnio3Hath BOJIOKHA
3amanue Ne 3. 3anoaHUTH TaOIUIIBI.
NucTpyKuus mo BbINOJHEHUIO MPAKTHYECKOT0 3aHATHS

1. O3HakoMmbTeCh C MpaBWIAMH 0 TEXHUKE 0€30MacHOCTH MpU padoOTe B XUMHUE-
CKOM J1ab0paToOpuu M pacluIIuTeCh B xKypHaje no Th.

3amanue Ne 1. Pacrio3zHaBaHue ruiacTmMace.

B makerax mox HomMepaMu JaHbl CIAeAyIOIINe 00pa3iibl MIaCTMACC: MOJIMATHIICHA, TIOTIU-
BUHWIXJIOPUA, TOJUCTUPOJA, (HeHOoIPOpMaTIbAECTUAHON MJIACTMACCHI, MOJIUMETHIIME-
TakpusiaTa. ONBITHBIM YTEM ONPEAEIUTE KAXKIYIO IIJIACTMACCY.

OmnbIt 1. Onpenenenne miacTMace Mo BHEIIHUM TPU3HAKAM.

Pacno3naBanue miactMacce clieqyeT HadyaTrb C BHEIIHET0 OCMOTpa (LIBET, TBEPAOCTH,
AIACTUYHOCTH | T. 1.) OOpaTuTe BHUMaHUE HA TO, YTO OOPA3Ilbl U3 MOTUITUIICHA JKUP-
HBI Ha OLLYIb, MTOJYIPO3PAYHBI, 3JJACTHYHBI, MEXaHUYECKH MPOYHBI, MOT'YT UMETh pa3-
TUYHYIO0 OKpacKy. OOpa3iisl U3 MOJIUBUHIIIXJIOPUIA DIACTUYHBI, MEXaHUYECKH TIPOYHBI,
MOTYT MMETh pa3InuHyl0 Ookpacky. [lomucTuponbHbie 00pa3ibl Npo3payHbl, XPYIIKH,
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paznuyHoil okpacku. OOpa3ipl U3 OPr. CTEKJIa MPO3PAUYHbI, KECTKU, PA3IMYHON OKpac-
KU, MEXaHUYECKH MpouHbl. DeHopopManbaeTuHbIe IacTMAacChl TEMHBIX TOHOB (OT
KOPUYHEBOTO LIBETa 0 YEPHOI0), )KECTKH, MPOUHbl. M3aenus u3 uemynouaa 3J1acTuu-
HBI, PA3JIMYHOM OKPACKH, UMEIOT XapaKTEPHBIA PUCYHOK (110 MpamMop, Majaxur). 3aHe-
CUTE CBOM HAOIIOJIEHUS B OTYET O MIPOJICIaHHON padoTe.

Onwvim 2. Ol'[peI[eJIeHI/IG OTHOHICHMS IINTACTMACC K HAI'PCBAHUTO.

XKectanyro miacTuHy ¢ 0o0pa3ioM MojJuMepa MoAEePKUTE C MOMOIIbIO TUTEIbHBIX IIUT-
IIOB HaJ| TUIaMeHeM cnupToBKU. HarpeBanue oOpasiia BeAUTe HECKOIBKO CEKYH/I. 3aTeM
CTEKJISIHHOM MaJOYKOM MOMbITalTeCh U3MEHUTH ero ¢opmy. Ilocie ocTyxeHus MOKHO
CHOBa HarpeTh 3TOT o0pasell U CHOBAa M3MEHUTH ero gopMmy. /aHHbBIE 3KCHIEpUMEHTa
CpaBHUTE C TaHHBIMU TabmuIbl 1 « Paco3naBanue miacTMaccy.

Oneim 3. OnpeneneHue miacTMacce Mo XapakTepy ropeHus.

Kycouek oOpasma mracTMacchl BHECHTE THTEJIBHBIMH IIMUIIAMUA B IIaMS CIIUPTOBKH.
Korna obpazer 3aropurcs, BBIHBTE €r0 U3 IJIAMEHHM M TOJICP)KUTE HAJl KECTSHOM TIa-
ctuHoi. IIpogomkaer 1 oH ropeTh BHE iamenn? Kakum miameneM ropur? Iloracure
I1aMsi, €Ciu OOMJIBLHO BbIJENAeTCS KomoTh. CBOM HAOJIOACHUS CBEPHTE C JIAHHBIMH
tadymmuel 1 « Pacmo3HaBaHue miacTMacey.

3aoanue 2 PacriozHaBaHHE BOJIOKOH
Onoim 4.

B nakerax o4 HOMCPAMH HaXOIATCA BOJIOKHA: XJ'IOHLIEITO6YMEDKHOC, MCPCTAHOC, alc-
TAaTHOC, KAIIPOHOBOC, JIAaBCAH.

AHanu3 BOJIOKHA WM 00pa3iia TKaHW HAYMHAIOT C UCIIBITaHUS MyTEM Cokuranus. [lyqox
BOJIOKHA TUTEJIbHBIMU IIMIIIAMU BHECUTE B MiaMsl. Kak TONbKO OH 3aropurcs, yoepure
€ro M3 IJAMEHU U TIIATEeJIbHO paccMOTpUTE. Ecin BONOKHO MEpecTaHeT ropeTh, €ro
CHOBa 3axuratot. [Ipu 3ToM HEOOXOAUMO MPOCIETUTH: a) C KAaKOM CKOPOCTHIO MPOHC-
XOJIUT TOpEHUE, 0) 3amax NIpoayKTOB Pa3I0KEHUs, B)XapaKTep OCTaTKa MOCJIE TOPEHUS.

CaepbTe cBoU HaOm0eHUS ¢ Tabnuieh 2.«Pacrio3HaBanre BOJIOKOHY.
CrnemaliTe BHIBOJIBI.
Iopsinok BHINOJIHEHNSI OTYETA MO MPAKTUYECKOMY 3aHATHIO

1. B Terpaam /il IPaKTUYECKHUX 3aHATHA W JIAOOPATOPHBIX pabOT HAIMUIIUTE HO-
Mep, Ha3BaHHUE U YYEOHYIO LeNb 3aHITHSL.

2. OTBeTHTE Ha BOIIPOCHI IJIA 3aKPCIIJICHUSA TCOPETUUCCKOro Marcpualia K IIpaKTH-
YCCKOMY 3aHATHIO.

3. Bwmomnute onbitel Ne 1, 2, 3, 4, coryiacHO MHCTPYKIIMH 10 BBITIOJHEHHUIO MPaK-
THYECKOTO 3aHATHS. 3alUIINTE HAOIOICHHUS B TaOJINIE.

PacniozHaBanue rmiacTMmacc.

| No  06- | Buemmmit | Otnomenue k | Xapakrep | Ha3sanue | CtpykTypHOE
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pas3na BUO HarpCBaHUIO rOpCHUA IJ1aCTMaccChbl 3BC€HO IjIacT-
Ij1acMaccChl MacCcChI

Pacrnio3naBaHue BOJIOKOH.

No o6pasma Bo- | XapakTep ropeHus. Ha3zBanue Bonokna | CTpyKTypHOE 3BE€HO
JIOKHA BOJIOKHA

4.3anumuTe BBHIBOJI O MPOJEIaHHON paboTe, OTpa3suTe, HACKOJBKO YCIEUIHO BbI CHpa-
BUJIMCH C IEJISIMU U 3a]1a4aMu paOOTBhI.

JIABOPATOPHAS PABOTA Ne 8

«Ilpucomoenenue pacmeopa 3a0aHHOI KOHYEHMPAUUU

]_Ie.]'lb: HAaY4YUTHCA OIPCACIIATE KOHICHTPAIWIO paCTBOPA, UCXOAA U3 KOJIMYCCTB KOMIIO-
HCHTOB; TOTOBUTH PACTBOPLI SaI[aHHOﬁ KOHIOCHTpAlIHUH.

Oo0pa3oBaTebHbIE Pe3yJabTaThl, 3asBjJeHHbIe BO PI'OC TpeThero nokoJeHus:
OO0yuaromuiics 10J15KeH 3HATh:

- COCOOBI BBIPAXKEHUSI KOHIICHTPAIIUU PaACTBOPOB.

OO0yuaromuiicsl 10/I2K€H YMETh:

- MPOBOJIUThH PACUETHI MO HAXOXKCHUIO ONPE/IeIEHHON KOHIICHTPAI[UU pacTBOpa.
3ajavyu NPaKTUYECKOr0 3aHATHS:

1. 3akpenuTh TEOPETUYECKHUE 3HAHUS O PACTBOPAX U CIIOCOOAX BBIPAKEHUSI KOHICH-
TpaLUU.

2. OTBeTUTH HA BOIPOCHI JJISl 3aKPEIJICHUS TEOPETUUECKOTO MaTepuara.
3. 3akpenuTh NPaKTUKY MPUTOTOBJIICHUS PACTBOPA 33JJaHHON KOHIICHTPAIIUU.
4. OTBETUTH HA BOIPOCHI 1JI1 KOHTPOJISI.

O0ecnneYeHHOCTh 3AHATHS
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1. YueOHO-MeTOAMYECKAS IUTEPATYPA:
1. O6opynoBanue:

e TEXHUYECKHUE BECHI, CTaKaH, CTCKJSHHAs Majo4yka, MEPHBIM MWJIWHIP, MEpHas
koJ10a Ha 100 mut.

1. PeaktuBsr:

o coub xjopun Hatpus (NaCl), numeas cona (NaHCO3), nuctriiupoBanHasi BO-
na.

1. Terpanb o5 MPaKTUYECKUX W KOHTPOJIBHBIX padoT.
2. Kanpkynsarop.
3. Pyuxa.

Kparkue Teopernyeckue u y4e0OHO-MeTOAMYECKHE MaTepHa/bl 10 TeMme Jiadopa-
TOPHOM padoThI

PaCTBOpaMH Ha3bIBAIOT T'OMOI'CHHBIC CMCCH, COCTOAIINC H3 IBYX HIIH 0oJiee KOMITO-
HEHTOB.

PacTBOpHTEIb — 3TO KOMIIOHEHT PacTBOpa, arperaTHOE COCTOSTHUE KOTOPOrO HE U3Me-
HseTCSl IpyU 00pa30BaHUM PacTBOPA, WM COJAEPKUMOE KOTOPOTo MpeodafaeT Hajd Co-
JEp’)KaHUEM JAPYTHMX KOMIOHEHTOB. KOMIIOHEHTaMU pacTBOpa SIBISIOTCS: PACTBOPUTEID
Y PaCTBOPEHHOE BEILECTBO.

OpHako MHOrJa TPYJHO CKa3aTh, BEIIECTBO SIBISETCS PACTBOPUTEIEM WM PACTBOPEH-
HBIM BEILIECTBOM, OCOOCHHO Korja 00a BEUIECTBAa B3aUMHO PACTBOPSIIOTCA APYT B Apyre
B HEOTPAHUYEHHOM KOJIMYECTBE (KaKk COUPT U BoJia). B Takux ciydasx pacTBOpUTENIEM
Ha3bIBAIOT TO BEIIECTBO, KOTOPOTO B pacTBOpPE OOJIbIIIE.

PactBOp, B KOTOpOM JJaHHOE BEIIECTBO MPHU JIAHHOM TeMIepaType OOJbIIe HE pacTBOPSI-
€TCsl, Ha3bIBAIOT HACHIIIIEHHBIM.

[ToHsATHO, YTO PACTBOP, B KOTOPOM COACP)KUTCS MEHBIIIC PACTBOPEHHOTO BEIIECTBA, YEM
B HACHIIICHHOM, Ha3bIBAIOT HEHACHIIEHHBIM. HekoTophie BemecTBa CrocoOHBI 00pa-
30BBIBATH MepechIleHHbIe pacTBOPhl. OTHAKO 3TO JOBOJIBHO HECTAOWIBHBIC JKHUIIKO-
CTH: €CITM MX BCTPSIXHYTh WU MOTEPETh CTCKISIHHOW MAJ0YKOH 0 BHYTPEHHIOI CTCHKY
cocyia, u30BITOK PACTBOPEHHOTO BEIIECTBA BHITIAAAET B OCAJIOK.

ConepxaHue BEIIECTBA B HACHIIIIEHHOM PacTBOPE MOXKET CIYKUTh MEPOIl €ro pacTBo-
pumoctu. Kak MIPaBUJIO, PACTBOPUMOCTD (WK KOI(PPUIHEHT pacTBOpuUMoO-
CTH) BBIp@XKalOT B rpamMmax BeiectBa B 100 r pactBopurens (Hanpumep, Bojbl). Eciu
pactBopuMocTh mpeBbimaer | r© B 100 r BOABI, BEIMIECTBO CYHUTAECT-
cs pacteopuMbIM, oT 0,1 10 1,0 r — masiopacTBopuMbIM. BeliecTBa pacTBOPUMOCTBIO
Menee 0,1 r B 100 T BozIbl yCIIOBHO HA3bIBAIOT HEPACTBOPUMBIMH.

[To oTHOIIEHHIO K PacCTBOPAaM YacTO YMOTPEOISIOT TEPMUHBI «KOHIICHTPUPOBAHHBII» U
«paz0baBneHHbl». [loHATHA 3TH BechbMa OTHOCUTENbHBIE. Ecin pacTBOp cCOIEpPKUT
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0obIIIOE KOJIMYCCTBO pPaCTBOPECHHOI'O BCIIICCTBA, €ro Ha3bIBa-
IOT KOHHCHTPUPOBAHHBLIM. PaCTBOp ¢ HeOOJIBIIUM COACPKaHUCM PACTBOPCHHOI'O BC-
mecCTBAa HA3bIBAIOT pa3ﬁaBJ'leHHbIM. Kak [MpaBuJI0, KOHOCHTPUPOBAHHBIMHA HJIH pa36aB-
JICHHBIMU HAa3bIBAIOT PACTBOPLI XOPOIIO paACTBOPHUMBIX B PACTBOPUTCIIC BCIICCTB.

TBepable BellecTBa, KOTOPbIE B CBOEM COCTABE COJEPKAT MOJIEKYJbl BOJbI, Ha3bIBa-
I0T KPUCTAJJIOTHAPATAMMU.

COI[Cp)KaHI/IC PACTBOPCHHOI'O BEIICCTBA B paCTBOPC HA3BIBAIOT KOHHeHTpaHHeﬁ.
MaccoBoi g0J1ei PACTBOPEHHOI'0 BEIIECTBA ((DB) Ha3bIBAOT OTHOIICHUC MACCHI pacC-

TBOPEHHOT'O BEIECTBA (Mp) K Macce pacTBopa (My.p,):

@, = —22— . 100%
Mopo 1)

DTO MOHATHE aHAJIOTMYHO MACcCOBOM JIOJIE BEIIECTBA B JIIOOOW CMeCH, KaK T'e€TepOreH-
HOH, TaK U TOMOT'€HHON. MacCOBYIO JIOJIFO paCTBOPEHHOTO BEIIIECTBA BHIPAXKAIOT B IIPO-
nerTax (ot 0 mo 100%) nnu monsax eauauisl (ot 0 10 1).

O4eBuHO, YTO Macca pacTBOpa My.,, CKIAIBIBAETCA W3 MAacCChl PACTBOPHUTENS My, ., U
MacChl paCTBOPEHHOT'O BEUIECTBA Mp:

Mppa = Mg + My, (2)

OTMepATh KUIKOCTH B3BELIMBAHUEM HE OYEHb YAOOHO, ropa3fo MpoIle OTMEPATH
HYXKHbIA 00beM. UTOOBI paccunTaTh Maccy M3BECTHOro oO0beMa V pacTBopa, HEOOXO-
VMO 3HATh €r0 TUNIOTHOCTH P!

mp-pa =V Y (3)

Kak mpaBuiio, TUIOTHOCTH pacTBOpa M3MEPSIOT B rpaMMax Ha MUWUTHIIATP (T/MJ) WA
rpaMMax Ha KyOMYEeCKHH CAaHTUMETP (F/CMS), IpUYEM YUCJCHHO ATH 3HAUYCHUS PaBHBI,
MMOCKOJIbKY 1 MiI — 3TO 00beM, paBHBIN 1 e, HeoB6X0MMMO TIOMHHTD, YTO TUIOTHOCTE
YUCTOM BOJBI paBHA 1 I/MIL.

JIpyruM BapuaHTOM OLIEHKM KOHIIEHTPAIIMU PACTBOPA SIBJISIETCS MOJSIPHAsl KOHIIEHTpa-
.

MousipHas KOHIIEHTpaIlUs — KOJIMYECTBO PACTBOPEHHOTO BEIIECTBA (WHCIIO MOJICH) B
equHuie oObéMa pactBopa. MonsipHass koHueHTpauus B cucreme CU u3mepsiercst B
MOJIB/M?, OJIHAKO Ha TMpPaKTUKE €€ ropas3fo Yalle BbIPaXaroT B MOJIB/J WJIM MMOJIb/J.
Takxe pacnpoCTpaHEHO BBIPAKEHUE B «MOJISIPHOCTH». BO3MOXKHO Apyroe o603HaueHHE
MoJsipHOM KoHIleHTparuu Cy;, KoTopoe nmpuHaTo 0603Hadath M. Tak, pacTBop ¢ KOH-
nentpanueit 0,5 Mosb/n HazbiBatOT 0,5-MOJISPHBIM.

Pacdet MoJispHO#M KOHIIEHTpAIIUU OCYIIECTRIISIOT 1O (popMmyiie:

14
C, =

Ve ()

IJIe V — KOJIMYECTBO PaCTBOPEHHOT'O BEIIECTBA, MOJIb;
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V — o6muit 006EM pacTBOpA, JI.

BomnpochI 1151 3aKkpenjieHusi TEOPeTHYeCKOr0 MaTepuasa K JadopaTopHoii padore

1. Yrto Ha3bIBaeTCs pacCTBOPOM?
2. Uto Ha3BIBAaETCS PACTBOPHUTEIEM?
3. Uro Takoe KOHIICHTPHUPOBAHHBIN pPacTBOpP?

4. Y10 TaKo€ HACHIIICHHBIA pacTBOp?

3aganus 1Jis J1a0OPaTOPHOTO 3AHATHS:

1. BBINOIHUTH NPENTIOKEHHBIE 3aJaHUS.
2. Pesynbrathl pacueTa mpu NPUTrOTOBICHUU PACTBOPOB 3aMucaTh B Ta0uily 1.

3. OTBEeTUTH HA BOIIPOCHI IJIsA KOHTPOJIA.

4. OTyuTaTHCS O BHIITOJIHEHHOM pa60Te IIpCIIoJaBaTCIIto.

3amanue 1

Bapuanr 1

Bapuanr 2

[TpuroroButs 80 r 10% pactBOpa MoOBa-
PEHHOM COJH.

[TpurotoButh 40 T 5% pacTBOpa Mno.a-
PEHHOM COJIH.

HOpﬂI[OK BbINNOJTHCHHUA 3aJaHUA

1. PaccumnTaiiTe Maccy pacTBOPEHHOIO BEIIECTBA U PACTBOPUTEIIS.

1. Ha Becax B3BecChT€ HYKHOE KOJIMYECTBO PACTBOPEHHOIO BEILIECTBA.

2. MepHBIM IWJIMHIPOM OTMEPhTE HYKHBIM 00BEM BOJBI, CUMTAsl, YTO IJIOTHOCTH

BOJIbI paBHa | r/muI.

3. IlepechimbTe pacTBOpSIEMOE BEIIECTBO B CTaKaH, MPUJICHTE BOY, pa3MenIaiTe 10

IMOJIHOI'O paCTBOPCHUA BCIICCTBA.

4. 3anuchiBaeM pe3ysbTaThl pacyeTa Juisl IPUroTOBJIEHUS pacTBOpa B Ta0iuIy 1.

3aganue 2

Bapuanr 1

Bapuanr 2

[TpuroroButh pactBop oobemom 100 mul
MUIIEBOIN COBI, €CIIM MOJSIPHAS] KOHIICHA
Tparus pasHa 0,1 Mosb/I.

[TpuroroButhk pactBop 00bemMoM 100 mi
NUIIEBOM COJbI, €CJIM MOJIsIpHasi KOH-
neHTpanus pactsopa 0,2 MOJb/I.

HOpﬂ}IOK BBIITOJIHCHUSA 3alaHUA

1. PaccunraiiTe Maccy pacTBOPEHHOI'O BEIIECTBA.

1. Ha Becax B3BechTe HYXHOC KOJIMYCCTBO paCTBOPCHHOI'O BCIICCTBA.

2. B mepnyto konOy Ha 100 M1 BChllmaeM pacyeTHOE KOJMYECTBO BEIIECTBA.
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3. HoBoanm muctummmpoBanHo# Bogoi A0 100 mo.

4, HGpCMCHII/IBaCM A0 ITIOJIHOI'O paCTBOPCHHA BCIUICCTBA.

5. 3amuchIBaeM pe3ysbTaThl pacuera JUisl IPUroTOBIIEHUS pacTBOpa B Ta0iuIly 1.

6. OTuuTaThCS O BBHIMOJIHEHHOM PabOTE MPETOIaBaATEIIO.

Taobmuna 1

Pacuer PACTBOPCHHOI'O BCIICCTBA W PACTBOPUTCIIA JIA IIPUTIOTOBJICHUS pacTBOpa 3a-

JTAHHOW KOHIICHTpAIuu

No 3amanus Jlano Pacuer o ¢gopmy.ie
Bapuanr
Wy -m
mB — mB — B p—pa
O)(%) — 100
1 Pons = L T/eM® | Mpoa = Mp-rz = Mp-pa = Mg
mp—mf
Vp_ﬂﬂ = VP*”” B pp—fm
v=Cy -V, .,
Cu= Me =
=vM
2 Mg = B ’
Vp-pa = 100 M rae M — mossipHast macca
BEILIECTBA

Bonpocsl 1j1s1 KOHTPOJIA

1. Yrto Takoe pacTBOPUMOCTH?

2. Urto Takoe KOHIIEHTpAIUsl PaCTBOPOB?

3. Uro Takoe MaccoBas J0JIsI paCTBOPCHHOTO BelecTBa?

4. Yto Takoe MOJSIpHAsI KOHIICHTpAIus?

JIABOPATOPHAS PABOTA Ne 9

«Ilposedenue peakyuii uonH020 0OMena»

Peakiiuu mOHHOTO 0OMEHA - pEaKIMK CBS3BIBAHUSI HOHOB, KOTOPOE MPOUCXOIUT MPU

OO01ue cBencHUS.

00pa3oBaHUU C1a6020 WU MALIOPACMBOPUMO20 IEKTposuTa. Peakiiny noHHOTo oOMe-

41



Ha TIOTYMHSIOTCSI BCEM 3aKOHOMEPHOCTSIM XUMHUYECKOW TEPMOIUHAMUKH, T.€. OHU TPO-
TEKal0T CaMOIIPOU3BOJILHO B CTOPOHY yMeHbIIeHus sHeprun ['ndoca cucremsr ( AG <0
) IO TOCTHDKEHUS cocTosTHUS paBHOBecus (AG =0 ).

KonunyecTBeHHON MEPOM CTENEHU MTPOTEKAHUS peaKIvu "'cClieBa HaIpaBo' ABJISETCS
KOHCTaHTa paBHOBECHS, BhIUKCIsieMas 1o ooumm npasuiaM. Eciau Ke > 1, paBHoBecue
CMEIIIEHO B CTOPOHY MpOTEKaHus mpsimoit peakiu, mpu Kc < 1 - B cropony obpaTHOH
pEaKIMH.

KoncranTta paBHoBecus Kc paccunteiBaeTcs uepe3 KOHCTAHThI JUCCOIUAIIIMH CA0bIX
ANEKTPOIUTOB B 001IeM cirydae o popmyne: Ke = K ucx./K mpon., (1)

rae K ucx. — koHcTaHTa ucconuanuu ciadboro 31eKTPOIuTa, BCTYIAIONIIETO B peak-
o, K mpoj. — KoHCTaHTa AUCCOIMauy ¢1aboTo 3JEKTPOIUTA, TOTYyYatoIIerocs B pe-
3yJIbTaTe pEeaKIuu.

Taxum o6pazom, peakiy HOHHOTO 0OMEHA MOKHO CBECTH K IByM B3aUMOCBSI3aHHBIM
MpoIeccaM : IMCCOLMAIIAMN AIIEKTPOJIMTOB, BCTYMAIOIINX B PEAKIINIO, U CBI3bIBAHUU
MOHOB C 00pa30BaHUEM MPOIYKTOB.

OO1mMM BBIBOJIOM SIBJISIETCS TO, YTO pearkyuu UOHHO20 0OMeHa npomeKaiom 6 Hanpasie-
Huy HauboJiee MPOYHOTO CBSI3bIBAHUS MOHOB, T.€. B HANPABICHUH 00pA308aHUs COEOU-
HeHUsl ¢ HAUMEHbUUM 3HAYEHUEeM KOHCIMAHMbl OUCCOYUAYUU.

J1J1s TpaBHIIBHOTO OTPaKEHHUS MIPOIIECCOB MPH PeaKIMi HOHHOTO 0OMEHa YpaBHEHUS

3aIMCHIBAIOT B MOHHO-MOJICKYIISIPHOW hopme. [Ipu 3TOM HCXOIAT U3 peaIbHOTO COCTO-

SHUSI KQXJI0T0 BEIIECTBA B CUCTEME: CUIbHbLE IIeKMPOJIUMbL 3ANUCHIEAION 8 8U0E
UOHO8, CT1a0ble U MATIOPACM 8OPUMDbLE ITEKMPOSIUMBL - 8 MOAEKYIAPHOU (opme.

INPUMEP 1. Peaknusi HeMTPAJIU3ALUH - PEAKIUS MEXKIY KUCIOTOM U OCHOBAHHUEM C
obpazoBanuem cosiu 1 Bojbl: CH3COOH + NaOH = CH;COONa + H,0
noHHo-mozexynspaoe ypasuenne: CH;COOH + OH = CH3;COO™ + H,0

Pacuer xoHctanTsl paBHoBecus peakiuu: Kc = [ CH;COO] [ H,O ]/[ CH3;COOH | [
OH] =

=Kn/Ks=1.75 10°/10 =175 10° >> 1, paBHOBECHE CMEIIECHO BIPABO — UJIET MpsiMast

peaKiusl.
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INPUMEP 2. I'uaposu3 coJieii: B3auMOJIeHCTBUE COJIA C BOJIOM - peakiius oOpaTHas
pPEaKIMy HEUTpAIN3aLHU.

A). coi CHJIbHOM KHCJIOTHI ¥ CWJIBHOTO OCHOBAHMSI TH/IPOJIU3Y HE TOJIBEPTarOTCS,
T.K. B peakuu He oOpasyercs ciiaboro snekTpoauta. Cpena B pacTBOpe TaKuX cojiei
HeurtpanbHas, pH = 7.

B). conu cuibHOI KMCJIOTHI U €J1a00I0 OCHOBAHUA ( THIPOJINU3 IO KATHOHY ):
NH,CI + H,O < NH,OH + HCI

HOHHO-MoNeKynsipHoe ypasHenue: NH' + H,0 <> NH,OH + H*

KoncranTa paBHOBecHs peakiun ( KoHcTanTa ruapomnsa ): Kr = Ks/K yyon= 10 /1.8

10°=5.6 10"

Koncranrta ruaponusa Ke < 1, T.0. paBHOBEcHE B JaHHOW PEAKIIMU CMEIIECHO BJIEBO,
0/IHAKO BO3HHKAIOIIMI N30BITOK HOHOB H' NIPUBOIMT K M3MEHEHHUIO XapaKTepa CPejibl.
Pacuer pH : [H'] = ( Cc K Nt on )Y . Tak, ecim koHieHTparust pactsopa NH4Cl paBHa
Cc = 0.3 mons/n , momyunm: [H'] = 1.3 10-5 mons/m,

pH =4.9 <7, 1.0. BO3HUKAET KUCJIas Cpeaa.

J171s1 paCTBOPOB COJIel CUJIBHOW KUCIOTHI U CJTA00TO MHOTOKHCIOTHOTO OCHOBAHUSI TH/I-
POJI3 MPOTEKAET MPEUMYIIECTBEHHO 10 Nep8oll cmynetu ¢ 00pa3oBaHUEM OCHOBHOLL
cou:

CuCl, + H,0O < CuOHCI + HCI

HOHHO-MOJIEKYIsipHOe ypaBrenue: Cu”’ + H,0 < CuOH* + H'

B). conu ciaboii KMCJI0THI ¥ CHJIBLHOTO OCHOBAHMS ( THIPOJIM3 IO aHUOHY ):

Na,S + H,0 < NaHS + NaOH

MOHHO-MOJIEKYIsIpHOE ypaBHerue: S° + H,0 < HS + OH

Koncranta rumpoimsa Kr = Ks/Kys = 10%%/1.2 10™ = 0.83. U36srTox nonos OH
MPUBOJNT K H3MEHEHHUIO XapakTepa cpe/ibl. Pacuer aHaaorndeH npeapayeMy mprumMe-
py: [OH] = ( Cc K ps)¥?, [H] = 10*/[OH].

Tax, npu koHmerTpauuu comm Ce = 0.01 mons/i: [H] = 1.1 10, pH~ 11 > 7, T.0. 06-

pasyercs 1mieJIouHasi cpefa.
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Co1 MHOTOOCHOBHBIX CIIA0BIX KUCIOT TUAPOIU3YIOTCS IPEUMYIIIECTBEHHO 10 Nepeoti
cmyneHu ¢ 06pazo8aHuem KUCIblX coell.

I'). conu cs1aboiit KMCIOTHI U €1a00Tr0 OCHOBAHUS ( THIPOJIU3 110 AaHUOHY U IO KaTHO-
HY ):

CH3COONH, + H,0O < CH3;COOH + NH,OH

HOHHO-MoJeKyspHoe ypaBHenune: CH;COO™ + NH,* + H,O < CH;COOH + NH,OH
KoncranTa ruaponusa paccuntbiBaetcs o ypaBHeHuto: Kr = Ks/Kk Ko. B nannom
CJIy4ae paBHOBECHE PEaKIMU KaK MPAaBHJIO CHJIBHO CMELIEHO BIPABO, & XapaKTEP CPEIbl
ONPENEIIIETCS OTHOCUTEIBHON CHUIIONW KUCIOTHI U OCHOBaHUs. Bo MHOTHX ciTydasix ruj-
POJIN3 MPOTEKAET HEOOPATUMO, U TAKHE COJIM B PACTBOPE CYILIECTBOBATh HE MOTYT:
Aly(CO3)3+ 6 H,0 = 2 AI(OH)3d + H,CO;5

IMPUMEP 3. PacTBopeHne MajIOpaCTBOPUMOIO 3JIEKTPOJIUTA.

CaCO; + 2 HCI = CaCl, + H,CO3

HOHHO-MOJIEKyIsipHOe ypaBHeHne: CaCO; + 2 H" = Ca** + H,CO,

KoHcranTa paBHoBecus: Kc = [ Ca*1[ H,CO3]/ [H']? = Kcaco Kuco = 3.710°/ 2.1 10°
Y'=1710°

Kc >> 1, paBHOBECHE CMENIEHO BOPABO — UAET MPOLIECC PACTBOPEHMUSI.

INPUMEP 4. O6pa3oBaHie KOMILJICKCHOI'O COCAUHECHUS.

Al(OH)3(tB) + NaOH = Na[Al(OH)4](p-p)

HOHHO — MoJIekyIsipHoe ypaBHeHue: AI(OH); + OH = [AI(OH),], T.0. uaer pactBope-
HMeE ocajka rupokcuaa amomunna. Koncranra paaosecus Ke = K aony /Kaiom) 1 -
Pa3pymienuto ruipokco-KOMIUIEKCa B KUCJION Cpelie COOTBETCTBYET MOHHO-
MOJIEKYJISIPHOE YPaBHEHUE:

[AI(OH),] + 4H" = AI(OH)3d + 4H,0.

JKCNEePUMEHTAILHAA YACTh.

OIIBIT 1. Helitpanu3anus KUCIOT LIEIOYBIO.

[IpoBoauTCsA HEUTpaIU3aLKsl COJISTHOM, CEPHOU U YKCYCHOW KHCIJIOT PaCTBOPOM THAPOK-
cuja HaTpus. Hampapiienue u cTeneHb NpoTEKaHUs PEAKIUU ONPEAEIISIETCS IO U3MEHE-

HUIO OKPACKH MHAMKATOpa — JIAKMYCa.
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Ne | Okpacka nakmyca B Oxpacka nocie no6apneHus | BeiBog o mpoTekanuu
KHUCJIOTE NaOH peakiuu

1 12 3 4

1. | HCI

2. | H,SO,

3. | CH;COOH

B 3 npo6upku BHecute 10 3 karutu pacteopa (0,1 Mob/ ) kucioTsl: B epByto - HCI
BO BTOpYy!O - H,SO, , B TpeThio - CH;COOH. B kaxnyto nmpoOupky go06aBbre 1 Karmio
JAaKMYyca, OKPacKy MHAMKATOpa OTMETHTE B TabuLe ( KOJIOHKa 2 ).

B npobupku ¢ kucinoramu godasinsiite o karsiMm pactBop NaOH ( 0,1 mounb/n ), oT1-
METhTE U3MEHEHHE OKPACKU pacTBOpa ( KOJIOHKa 3 TaOJIUIIbI ).

1) CnenaiiTe BEIBO/IBI O HAMPABICHUU MTPOTEKAHUS peakiuii (KoJoHKa 4 TaOJIULIBI ).

2) Hanumvre MOJEKyJIIpHBIE K HOHHO-MOJIEKYJISIPHBIC YpaBHEHUS IPOBEICHHBIX PEaK-
it (cM.IIPUMEP1).

3) Kakue u3 Tpex peakunii iIeHTU4IHbI? PaccunTtaiiTe 3HaUE€HUsI KOHCTAHT PaBHOBECHS
Kc (moyp.1):

OIIBIT 2. I'maponus conen.

Hccnenyercs xapakrep cpelibl paCTBOPOB HEKOTOPBIX coel. [lonyunre y npernogasa-
TeJsl 3a/1aHKE K OTIBITY, 3aMUIIUTE B TA0IHIly POPMYITBI COJIEH U 3HAUCHUS KOHIIEHTpa-

UK PacTBOPOB.

Ne | Hccnenyemas conb Konuenrpanus pac- pH pactBopa
TBOpa

1

2

3
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C nomol1pio yHUBEpCcaabHON HHIUKaTOpHOU Oymaru ( minu pH-meTtpa ) onpenenure pH
pPacTBOPOB JAHHBIX COJIEH.

1) Hanummre MoJeKyIsipHbIE 1 MOHHO-MOJIEKYJISIPHBIE YpaBHEHUS TUAPOIIN3a COJICH.
2) PaccuunTaiiTe KOHCTaHTY ruiposn3a kaxaou coiu ( cm. [IPUMEP 2 ).

3) CnenaiiTe BBIBOJ O COCTOSIHUN PaBHOBECHSI.

4) Paccuuraiite TeopeTnyeckoe 3HaueHue pH ais kaxxaoro ciyyvasi.

5)PaccuntanHblie B SKCTIEpUMEHTAIbHBIC 3HaUueHus pH oTMeThTe B TabOIHIIE.

OIIBIT 3. OGpa3oBaHue U PACTBOPEHUE MATOPACTBOPUMBIX JIEKTPOIUTOB.
Hccnenyercs BO3MOXKHOCTh 00pa30BaHMs 0cajka kapOoHaTa MarHus pyu B3auMoIe-
CTBUU COJIM MarHus ¢ KapOOHATOM U THIPOKapOOHATOM HATpUS:

1). MgCl;, + Na,CO3; = MgCO; + 2 NaCl

2). MgCl, + NaHCO; = MgCO; + NaCl + HCI

B nBe nmpoOupku HaneiTe mo 2-3 Kamii pacTBopa XJI0puJia MarHus, Mocjae 4Yero B OJHy
n00aBbTe 2-3 Karuii pacTBopa kapOoHaTa HaTpuUsl, B IPYTYIO — CTOJIBKO e pacTBOpa
rupokapooHara Marausi. OTMEThTE, B KAKOM CJIy4ae BbINAJAET OCAJIOK.

1) Hanuimre MOHHO-MOJIEKYJIIPHBIE YPaBHEHUS PEAKIIHIA.

2) Paccuuraiite 3Ha4eHHUSI KOHCTAHT PAaBHOBECHSI, HA OCHOBAaHUH PacueTOB OOBSICHUTE
pPEe3yJbTaThl ONBITA.

OIIBIT 4. O6pa3oBanue U pa3pylieHne KOMILJIEKCOB.

B onbiTe paccMatpuBaeTcs peakius 00pa3zoBaHUs TETPAruaIpOKCOATIOMUHAT-HOHA
[Al(OH),] npu pactBopeHHH aM(pOTEPHOTO THAPOKCH/IA ATFOMUHHMS B IIIEJIOYH U PEaK-
LHsI €70 pa3pyLICHUs ITPU B3aUMOJEHCTBUU C KHCIOTOM.

B npo6upke nmomyunte ocanok AI(OH); , amst gero k 2-3 kamisaM pacTBopa

Al,(S0O,)3 ntodaBbTe Takoii sxe 00beM pactBopa NaOH ( 1 moaw/n ). K moaydeHHoMy
ocaaky npuieiTe u30bITok pactBopa NaOH 1o monHoro pactBopeHus ocajaka. B moiry-
YEHHBIN pacTBOp M00aBbTe 1-2 Karmam pactBopa GpeHoyndranenta, a 3aTeM pacTBOpa
cepHoil kucyoTel (1 Mosb/1 ) 10 oOeciiBeunBaHus nHAMKaTopa. K momyyeHHoMy pac-
TBOPY 00aBhTE HECKOJIBKO Kareb pactBopa NaOH.

Pe3ynbrarhl Bcex onepanuii OTMEThTE B TAOJIHIIE.
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No Onepanus Hanuuue ocan- | Okpacka pactBo- | O6pa3oBanue (pas-
ka AI(OH); pa pPYILLIEHHE) KOM-

IIJICKCa

1 Alz(SO4)3 + NaOH

2 | lobGaBnenue n30bITKa

NaOH

3 | JobaBnenue dheHoI-

dranenna

4 | Jlo6asaenne H,SO,

5 | Job6aBaenne NaOH

1) Hanummute MOHHO-MOJIEKYJISIPHOE YPaBHEHHUE peakiuy 00pa3oBaHus TUAPOKCUIA
amomunus (1. 1).

2) Hanuimre MOJEKyJsipHbIE U MOHHO-MOJICKYJISIPHBIE YPAaBHEHUS peakiinii o0pa3oBa-
Husl (11.2) u pazpyuienus (11.3) komriekcHoro nona ( cm. [IPUMEP 4 ).

3) Paccuuraiite Benuuunbl Kc,

4)ConocTaBbTe MOTYYEHHBII BBIBOJI C PE3yJIbTaTaMH SKCIIEPUMEHTA.

JIABOPATOPHAS PABOTA Ne 10

«Pewenue yxkcnepumenmanpHvix 3a0a4 HA UOCHMUPUKAUUIO HEOP2AHUYECKUX COCOUHEHUTL»
Ieab: MpUMEHUTH 3HAHUS O CBOWCTBAX KJIACCOB HEOPTAaHMYECKUX U OPTaHUYECKUX COENIU-
HEHUU K paClO3HABAHUIO MPEIJIOKEHHBIX BEIIECTB.

OOopynoBanue: MPOOUPKH, IITATUB I IPOOUPOK, TyYUHKA, CIMYKH, CIIUPTOBKA, JIepiKa-
TeJb, JaKMycoBasi Oymara.

PeaxkTuBbl: X710pHua HaTpus, KapOOHAT HATPUs, CyIb(haT HATPUS, alleTaT HATPUS, COJISTHAS

KHCIIOTa, HUTPAT cepedpa, XJIopua Oapus, XJIOPU aMMOHHUS, XJIOPHU]T ATFOMUHUS, TIEJI0Yb,
TIF0KO3a, TJIMLEPUH, OEJI0K, THIPOKCHT ME/IU, a30THAsI KMCJIOTa, MEHBIN KyIIOpoC, SHIIO.
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Xoxa paboThI:

Odopmnenue pabomut
3ananme 1
C nomowbio KauecmeeHHbIX peakyuti onpeoenume, 8 KAKol U3 8bI0AHHLIX 6aM HPOOUPOK
HAX00Amcs pacmeopbl: X10puoda Hampus, KapooHama Hampusl, cyibgama Hampusl, aye-
mama Hampus.

1. ITocMoTpeTh BHIEOYPOK «Pelenne 3KcnepuMeHTAJbLHBIX 32/1a4 HA PACTIO3HAHHE
HEOPraHMYeCKUX BelleCTBY
https://yvandex.ru/video/preview/?filmIld=161129327127356346 & text=Bue0% 20peiue
HHeY%203KcnnepuMeHTAIbHBIX %203a1a4%20Ha % 20uaeHTudukanmnio % 20oprannyec
KHX%20u%20Heoprannyeckux%20coennunennii %2011%20kaacc&path=wizard&pa
rent-reqid=1587534225134541-1730973132610885114800122-production-app-host-
man-web-yp-47&redircnt=1587534233.1

2. Pewuenue:

1. ITpuauTh COJITHYIO KHCIIOTY, B MPOOUPKE ¢ KapOOHATOM HATpHsl OyAET BBIACIATh-

ca ?

Na2CO3 + 2HCI=? +? +?

2. J1o6aBuTh TUAPOKCU] Oapus, B IPoOUpPKe ¢ CyJIb(paToM HATPHI BBIMAIAET Oca-

TTOK (KaKoro BemiecTna)

Na2S04 + Ba(OH)2 =? +?

3. Hutpat cepebpa, B mpobupke Mc XJIOPHIOM HATPHsI BBINTAIAET B OCAJIOK

(KaKoe BEIIEeCTBO).

NaCl + AgNO3 =? +?

3aganue 2
C nomouwpio KawecmeeHHviX peaxkyuil onpeoenume, 8 KaKol u3 blOAHHbIX 8aAM NPOOUPOK
HAX0O0AMCS pACMBOPbL. X0PUOA AMMOHUSL, XI0PpUOA OApUsl, X10puoa amtoMUHUSL.

Pewienue:

1. JTo6aBuUTH 111€7104b, B MPOOUPKE C XJIOPHUIOM ATIOMUHHUS BBITIATACT OCATIOK (xako-
T'O BEIIECTBA).

AICI3 + 3NaOH =7 +?

2. B mpobupke ¢ XJI0pua0M aMMOHUS BBIICITUTCS Ta3 (xakoit).

NHA4Cl + NaOH =? +?

3. Xnopun 6apusi B3auMOoIeHCTBOBATh HE OyJeT, mouemy?

BaCl2 + NaOH = ???

3aganue 3

C nomowvio 00H020 peaxmusa onpeoenume, 8 KaKol U3 6blOAHHbIX 8aM NPOOUPOK HAXO-
OSIMCsL paACMBOPbL: 2NIIOKO3bl, 2AUYEPUHA, DElKA.

1. IlocMoTpeTh BU1€OYPOK «Pacno3naBaHue riumepu-

Ha» https://vandex.ru/video/preview/?filmId=16329500914508542969 & text=Buj1€0yYpo
K%20pacno3HaBanne%200eaka%2C%20raunepuna%2C%20raoko3pi&path=wiza
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https://infourok.ru/go.html?href=https%3A%2F%2Fyandex.ru%2Fvideo%2Fpreview%2F%3FfilmId%3D161129327127356346%26text%3D%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%2520%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5%2520%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85%2520%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%2520%D0%BD%D0%B0%2520%D0%B8%D0%B4%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8E%2520%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%2520%D0%B8%2520%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%2520%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D0%B9%252011%2520%D0%BA%D0%BB%D0%B0%D1%81%D1%81%26path%3Dwizard%26parent-reqid%3D1587534225134541-1730973132610885114800122-production-app-host-man-web-yp-47%26redircnt%3D1587534233.1
https://infourok.ru/go.html?href=https%3A%2F%2Fyandex.ru%2Fvideo%2Fpreview%2F%3FfilmId%3D161129327127356346%26text%3D%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%2520%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5%2520%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85%2520%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%2520%D0%BD%D0%B0%2520%D0%B8%D0%B4%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8E%2520%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%2520%D0%B8%2520%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85%2520%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D0%B9%252011%2520%D0%BA%D0%BB%D0%B0%D1%81%D1%81%26path%3Dwizard%26parent-reqid%3D1587534225134541-1730973132610885114800122-production-app-host-man-web-yp-47%26redircnt%3D1587534233.1
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rd&parent-reqid=1587536861539481-1292784938021659153000122-production-app-
host-man-web-yp-168&redircnt=1587537020.1

IHocMoTpeTs BUIEOYPOK «Pacno3HaBaHue IJIHOKO-

3eI» hitps://yandex.ru/video/preview/?filmId=11610191680088085923 & text=Buae0vVpo
K%20pacno3naBanne%200eaka%2C%20raunepuna%2C%20rawko3bi&path=wiza
rd&parent-reqid=1587536861539481-1292784938021659153000122-production-app-
host-man-web-yp-168&redircnt=1587537065.1

IHocmoTpets Buaeoypok «KauyecTBeHHas1 peakius Ha Oe-

Jox» https://yandex.ru/video/preview/?film1d=7837550433929922321 &text=Bu1e0yYpO
K%20pacnozuaBanue%200eaxa&path=wizard&parent-reqid=1587537110493188-
883617780870983006300300-production-app-host-sas-web-yp-
41&redircnt=1587537123.1

2. Pewienue:

Hcnonwvzya Cu(OH)2, onpeennm BeliecTna:

1. C6H1206+ Cu(OH)2 = CH20H-(CHOH)4-COOH + Cu20+H20

Ilpu nazpesanuu 3mozo pacmeopa o6paszyemcs 0cadoK KaAK020 6euyecmed u KaKkoz2o
ueema?

2. 2nuyepun + Cu(OH)2= znuyepam meou + 60oa
Kakoe éemecmeo okpacumcs 6 memuo-cunuii yeem?

3. 6enok + Cu(OH)2 = 6 kakoit yeem oKpacumcs KOMnjieKkc oeaxka?
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[Tpunoxenne A

MunucrepcTBo 00pazoBaHus U Hayku YensiOuHckoi o0nactu
['ocynapcTBeHHOE 010/ 1KETHOE TPO(ECCHOHATIEHOE 00pa30BaTEIbHOE YUPEKACHNUE
«HOKHO-YpanbCcKuil rocy1apCTBEHHbIH TEXHHYECKHIA KOJLIETA»

OTYET

10 BBITIOJIHECHHUIO JTA0OPATOPHO-TIPAKTHUYECKUX PaboT
y4eOHOM TUCITUTIIIUHBI

XumMus

BBITIOJTHWJIA: CTY/ICHTKA
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MPOBEPUIL: IPENOAABATEND

Yemaouuck 2021r
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Cnucok Jureparypsbl
OCHOBHBIC HCTOYHUKH:

1. I'abpuensn, O. C. Xumus [TekcT] : TecThl, 3a1a4u U yrpakxHeHus : yue0. nmocodue /
O. C. T'abpuensn, I'. I'. JIsicoBa . - 6-¢ u3a., crep. - M. : Akagemus, 2019 . - 335 c. : u. -
(ITpodeccuonanpHoe 0Opa3oBaHue).

2. Xumus s npodeccuii W CHEIHaTbHOCTEH E€CTECTBEHHO-HAYYHOTO TPOdUis
[Tekcr] : yae6nuk / mox pen. O. C. N'abpuensina . - 3-¢ u3f., crep. - M. : Akagemus, 2020 .
- 394 c. : mi. - (IlpodeccronanbHOE 00pa3OBaHUE).

JlonoJIHUTEIbHbIE HCTOYHUKM .

3. l'abpuensn, O. C. EcrectBo3nanue. Xumus [Tekcr] : yueonuk / O. C. 'abpuenss,
N. T'. OctpoymoB . - 2-e u3m., crep. - M. : Akanemus, 2020 . - 238 c. : wi., 4 1. UB. WL -
(ITpodeccronansHoe 00pa3oBaHue).
HNuTepHeT-pecypcesr:
4. OneKTpOHHBIA Y4EOHBIH KypC MO JUCHMIUIUHE «XUMHs». [DIEKTpOHHBIN pecypc]:
caur / C.B. SpomoBa. — UYemabunck, IHOVYpI'TK. — Pexum gocryna:
https://syaroshova.wixsite.com/mysite-1
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