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1 HOACHUTEJIBHAS 3AIINCKA

1.1 Heas aucuunauHbl: popMupoBaHue GyHIaMEHTAIbHBIX 3HAHUHN B 00JIACTH OpraHu-
YECKOU XUMUMU.

1.2 MecTo aucuunjunnsl B crpykrype OOIT

Jucuumnnza «OpraHuyeckasl XUMHUs» OTHOCHUTCS K AMCLUUIUIMHAM 00s3aTE€IbHOM 4acTH
IPEIMETHO-METOIMYECKOr0 MOYJIs 110 npoduto «Xumus» 6ioka b1 (51.0.08.06).

Jis ocBoeHust aucuMIIMHbl «OpraHuyeckas XMMHUs» O0OydarolMecss MCHOJb3YHOT 3Ha-
HUS, yMEHHA, CHOPMHUPOBAHHBIE HA MPEIBIIYIIEM YPOBHE 00pa30BaHUA U B XOJI€ U3yUCHHS TUC-
e «O01mas xumusy», «Heopranuyeckast XUMHSD».

1.3 lucuun/juHa HanpapjeHa Ha (OPMUPOBaHMe cIeIyIOIUX KoMneTeHnmii: YK-1,
OIIK-8, TIK-2:

- YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CHHTE3 WH(OpMAaLUH,
IPUMEHATh CUCTEMHBIN MMOJIXO JJIsl pellieHHs OCTaBJICHHBIX 3aay, HHAMKATOPAMM JOCTHXKe-
HUSL KOTOPOU SIBJISIFOTCS:

e VK-1.1 JlemoHCTpUpYyeT 3HaHHE OCOOEHHOCTEH CHCTEMHOI'O0 M KPUTHYECKOTO MBIIII-
JICHUSI U TOTOBHOCTb K HEMY.

e VYK-1.2 HaxomuT ¥ KpUTHYECKH aHAIM3UPYET WHPOPMALNIO, HEOOXOAUMYIO JUIsl pe-
IIEHUS IOCTABJICHHOH 3a/1auH.

e VK-1.3 ApryMeHTHpPOBaHHO (OPMHUPYET COOCTBEHHOE CYXKIEHHME U OLIEHKY HUH(pOp-
Maluy, IPUHUMAaeT 0O0CHOBAaHHOE PEIIECHUE.

- OIIK-8. CriocoOeH OCyIIeCTBIATh MEJarornyecKyro JIesTSIIbHOCTh HA OCHOBE CIICIIH-
JIbHBIX HAYYHBIX 3HAHUN, HHANKATOPOM JOCTH)KEHUSI KOTOPOU SBJISETCS:

e OIIK-8.3 JleMOHCTpUpYET CIELMATIbHBIE HAYYHbIE 3HAHUS, B TOM YHUCIIE B HPEIMET-
HOI 001aCTH;

- IIK-2. CnocoGeH oCylIecTBIATh MENarornyeckyro JesTeIbHOCTh MO MPO(UIbHBIM
npeaMeram (JUCHMILIMHAM, MOJYJISIM) B paMKax MporpaMM OCHOBHOT'O OOILEro U CpeaHero o0-
11ero o0pa3oBaHusl, HHAMKATOPOM JOCTHKEHHS KOTOPOH SIBIISETCS:

o JIK-2.2 [IpumMeHsieT OCHOBBI TeOpUH (YyHIAMEHTAIBHBIX U MPUKIIAAHBIX pa3eioB Xu-
MUHU (HEOPTaHWYECKOM, aHAIMTUYECKOM, opraHmdeckod, ¢usmueckoit, xumuun BMC, xumuue-
CKUX OCHOB OMOJIOTMUECKUX IMPOLECCOB, XMMUYECKON TEXHOJOIMH) JUIsl PELIeHHs TeopeThde-
CKHX M NMPAKTUYECKUX 3a]1a4.

1.4 Ilepedyenb MIaHHPYEMBIX pe3yabTAaTOB 00y4deHHsl. B pesynbrare usyuenus nuc-
LUIUIMHBI CTYAEHT JOJKEH

- 3HATH:

® OCHOBBI KAUECTBEHHOTI'O aHAJIN3a OPIraHUYECKUX COETUHEHNN;

® OCHOBHBIE COBPEMEHHBIE METO/IbI UCCIIE0BAHUS OPIraHUUECKUX BEILIECTB;

® MeTOJbl U CrOCcoOBbl 00pabOTKH MHGOPMALMU PE3YIbTaTOB XUMHYECKOIO IKCIEpH-
MEHTa, PEe3yJIbTaTOB HAOIIOICHUH U U3MEPEHUI;

¢ UH(POPMAIMOHHbIE HCTOYHUKU CIIPABOYHOT'0, HAYYHOT0, HOPMAaTUBHOT'O XapaKTepa;

® OCHOBHBIE XUMHYECKHE MTOHATHS;

® OCHOBHBIE 3aKOHBI XUMUU;

® CTPYKTypy COBPEMEHHOM OPraHUYECKON XUMUM;

® OCHOBHBIE 3aKOHBI, SIBJICHUS U IIPOLECCHI, U3yYaeMble OPraHUYECKON XUMHUEH;

e crpoeHHe, GU3NYEeCKUe U XMMHUYECKHE CBOMCTBA BaKHEHIIMX KIIACCOB OPraHMYECKUX
COCIMHEHMH;

® MEXaHH3MbI pa3pblBa U 00pa30BaHUs CBA3EH B 3aBUCUMOCTH OT MPHUPOJABI OpraHuye-
CKOTro cyOCTpaTa 1 peareHra;

- YMeTb.

® [IPOBOAWUTH AHAIN30PTaHUYECKUX COCOUHEHUM U MHTEPIPUTHPOBATH IIOJyUYEHHBIE pe-
3yJIbTaThI;



e 00pabaTeIBaTh, AHATM3UPOBATHEU 0000IATH PE3yIbTaThl HAOIIOACHUN U U3MEPEHU;

® BBIBJIATH CBSA3b MEXKAY PU3NUYECKUMHU M XUMHUUECKUMHU ITPOLECCAMU, MEXKAY CTPOEHU-
€M M CBOMCTBAMHU OPIaHUYECKUX BEILECTB,

e pelaTh 337a4u, UCIONb3Ysl IPUHIUIBI U METObI OPIrAaHUYECKON XUMUM;

® OOBACHATH M aHAIM3MPOBATH HA OCHOBE HKCIEPUMEHTAIbHBIX JAaHHBIX CBOWCTBA Be-
LIECTB U IIPOLIECCHI, IPOTEKAIOLIUE IIPU UX B3aUMOJCHCTBHY;

® CTaBUTh XMMUYECKHUH SKCIIEPUMEHT, aHAJIM3UPOBATh U OLEHUBATh JJAOOPAaTOPHBIE UC-
CJIEI0OBaHUS;

® [IPUMEHSATH OCHOBBI U OCOOEHHOCTH IIPABWJI TEXHUKHU OE€30M1aCHOCTH IPHU MIPOBEACHUU
XUMHYECKOI0 DKCIIEPUMEHTA C OPraHUYECKUMU BELIECTBAMH;

e Ha3pIBaTh OPraHUYECKHUE BEIECTBA 10 PA3HBIM TUIIAM HOMEHKJIATYP;

® NPUMEHATHb NPUHUUIBI U 3aKOHbl OPraHUYECKOM XMMMHU IPU aHAIM3€ KOHKPETHBIX
XMMHMYECKHX IIPOLECCOB U SIBJICHU;

® [PUMEHATH 3HAHMS 00 JIEKTPOHHOM CTPOCHMU MOJIEKYN Ul OOBSICHEHUS! peaKIOH-
HOMW CIIOCOOHOCTH OPTaHUYECKHX COEIMHEHUH;

® JCIOJb30BaTh 3HAHWE TEOPUHU JUIsI OOBSICHEHHs] OOpa3oBaHMsI XMMHUYECKOW CBSI3U B
MOJIEKYJIaX Pa3JINYHbIX COEANHEHUN;

® CBs3bIBaTh OCOOEHHOCTH CTPOCHMS MOJIEKYJI CO CBOMCTBAMM BEIIECTBA;

e - UHTEPIPETUPOBATH JaHHbIE PUINYECKUX METOJIOB UCCIICOBAHNUS;

® BBINOJHATh XUMUYECKUI 3KCHEPUMEHT MO PaclO3HABAaHUIO BAKHEHIIMX OpraHuye-
CKHX BEILECTB;

® [IPOBOJUTH CAMOCTOSTEJIbHBIA MOMCK XMMHYECKON MH(POPMALMU C UCIOJIb30BaHUEM
Pa3IMYHBIX MCTOYHUKOB (HAyUHO-NOMYJIAPHBIX M3AAHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecyp-
coB Internet).

- BJIaJieTh:

e HaBbIKAMM J€JIaTh 3aKJIIOYEHMS W BBIBOJBI MOPE3yJbTaTaM aHaIM3a JIUTEPaTypPHBIX
JAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAJIbHBIX M PAaCUE€THO-TEOPETUYECKUX pabOT MO opraHuye-
CKOM XHUMHUU;

e HaBBIKAMM CHUCTEMATU3UPOBATh M aHAIM3UPOBATH PE3YJIbTATHl XUMUYECKUX DKCIEPH-
MEHTOB, HaOJIIOIEHNHN, U3MEPEHUMN, aTakkKe pe3ysbTaThl pacue€TOB CBOICTB OpPraHUYECKUX Be-
IIECTB U MaTEpUAJIOB HAa UX OCHOBE;

® OCHOBHBIMU 3aKOHAMM M 3aKOHOMEPHOCTSMHM OPTaHUYECKOW XUMHUU HIIPUMEHSTHh MX
IIPU PELIEHUU 3a/1a4, [IPU aHAJIN3€ SKCIIEPUMEHTAIBHBIX JIaHHBIX, MOJTYYEHHBIX IIPU UCCIIE0Ba-
HUY;

e crocobaMu OpHUEHTAalMU BIPO(ECCHOHANBHBIX UCTOUHUKAX MHPOpMaLUU (KypHAJIbI,
caiiTsl, 00pa3oBaTeIbHbIE IOPTAJIBI);

e HaBpikaMM MOCTAaHOBKHU SKCIIEPUMEHTA, aHalIM3a U OLIEHKH PEe3yJbTaToB JabopaTop-
HBIX MCCIIEZIOBAHUI;

e MeronamMu omnpeneneHuss BO3MOXKHOCTH IPOTEKAHUS XMMHUYECKMX IPEBpAIICHUN B
pa3IMYHBIX YCIOBUSIX U OLIEHKH UX MOCIEICTBUM;

® TEOPETUYECKUMHU METOJIaMU ONHUCAHUS CBOMCTB OPraHNYEeCKUX BEIIECTB HAa OCHOBE MX
CTpOCHHS,;

e crnocobaMu 0€30MacHOT0 OOpalIeHHs] ¢ TOPIOYMMU W TOKCUYHBIMH BEIICCTBAMH, Jia-
60paToOpHBIM 00OPYIOBAHUEM.

1.5 O6mas Tpya0eMKOCTh AMCHUIIMHBI «Opranuyeckass XuMus» cocraBisier 9 3a-
yeTHbIX eaunull (ganee — 3E) (324 vaca).

[IporpamMMa npegycMaTpuBaeT U3y4eHHE MaTepuala Ha JIEKIUAX U JaOOpaTOpHBIX 3aHs-
tusix. [IpenycMoTpeHa camoctosiTenbHast paboTa CTYJEHTOB 1O TeMaM M pasaenam. IlpoBepka
3HaHUH OCYIIECTBIIIETCS PPOHTAIBHO, HHAUBH Y ATbHO.

1.6 O0beM AUCUMNIMHBI U BU/IbI Y4eOHOI JeATeTbHOCTH



O0beM TUCUMIVIMHBI M BUIbI Y4eOHOM 1eATeJIbHOCTH (04HasA (popMa 00yUeHHUs)

Buj yueoHoii paboThI Bcero yacoB Cemectp 5 Cemectp 6
OO0m1ast TpyA0€MKOCTh 324 144 180
KoHTtakTHas pabora 172 86 86
Jlexiuu 68 34 34
JlaGopaTopHbie pabOThI 104 52 52
CamocrosrenbHas paboTa, Halu- 116 58 58
caHue KypcoBoi paboThI
Bun xouTpons 3amnuTa KypcoBoii

paboThI
Bu uToroBoro KOHTpoJIst: 36 3ader (C OLIEHKOH) DK3aMeH

2 YYEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE

Y4eOHo-TeMaTHYecKHii IJIAH (0uHasi GpopMa 00y4eHHs)

AYIMTOpPHBIE 3aHSITHS Camocro-
ATEeJIbHAaA
Ne HaunmenoBanue TeM (pa3aesioB) Beero 126 pabora,
HaCoB | JTexmun aboparop- KypcoBast
Hble 3aHATHUS paGora
5ScemecTp
1 Teoperuueckne OCHOBBI OpPraHHMYecKoii| 42 8 16 18
XHUMHH
1.1 |DnekTpoHHOE CcTpoeHHE aToMa yriepoxaa.| 4 2 2
['ubpuu3anms
1.2 |KoBajeHTHas CBsA3b, €€ XapaKTEPUCTUKH. 2 2
Teopust cTpoeHHUs OpraHUYECKUX coenuHe-| 4 2 2
Huii A.M. bytieposa. M3omepus
1.3 |Teopusi 37€KTPOHHBIX CMEIICHUI 4 2 2
14 |Knaccudukamusi OpraHMuecKuxX coenuHenuii| 4 2 2
U opranumdeckux peakiuii. Kucnotaeie u oc-
HOBHBIC CBOWMCTBA OPTaHMYECKHX COCIMHE-
HUM
1.5 |JlabopartopHas padora 1. Texnuka Oe3omac-| 6 4 2
HOCTU TIpU paboTe B J1a0OpaTOPUU OpTraHH-
yeckol xumuu. IlpaBuna Bepenus nabopa-
TOPHOTO JKypHaa.
1.6 |JlabopatopHast pabota 2. Metoasl BbImene-| 6 4 2
HUS ¥ OYMCTKU OPTaHUYECKUX COeTMHEHUN
1.7 |JlabopatopHas padora 3. OnpeneneHue TeM-| 6 4 2
nepaTyphl IUIABJICHUS, TEMIIEPAaTyphl KHIIe-
HUS M TIOKA3aTeIsl MPEJIOMIICHHS BEIIECTB
1.8 |Jlabopatopuass pabora 4. KauecTBeHHBI| 6 4 2
DIIEMEHTHBIM aHAlU3 OPraHUYEeCKUX COEeIH-
HEHUU
2 Aaudaruyeckue YrjieBoaopoabl M HX| 66 16 24 26
MPOU3BOIHbIE
2.1 |AnkaHsl 4 2 2
2.2 |JlaboparopHas paboTa 5. AJTKaHbI 6 4 2
2.3 |AJKeHBI U aJKaUECHBI 6 4 2
2.4 |JlaboparopHas paboTa 6. AJIKEHBI 6 4 2
2.5 |AJKuHBI 4 2 2




2.6 |JlaboparopHast pabota 7. AJIKHHBI 6 4 2

2.7 |l'amoreHompou3BoaHbie anudarudeckux yr-| 4 2 2
JIEBOJOPOIOB

2.8 |JlaboparopHass pabora 8. I'amoreHompowms-| 6 4 2
BOJIHBIC aJTM(AaTHUECKUX YTIIEBOIOPOIOB

2.9 |Crouptsl 1 mpocThie YHUPHI 4 2 2

2.10 {JTaboparopHass pabdora 9. OpHoaromHBIE| 6 4 2
CIIUPTHI

2.11 {JIaboparopHast padora 10. MHoroaromueie| 6 4 2
CHHPTHI, MPOCThIE IPHUPHI, CIOKHBIE FPUPHI
MHUHEPAIbHBIX KHCIOT

2.12 |Tuoinbl u cynb(uasl 4 2 2

2.13 |[lukmoankaHbl 4 2 2

3 YriaeBoaopoabl apoMaTu4deckoro psita u| 36 10 12 14
HX MPOU3BOJIHBIE

3.1 |Apomarnueckue yrieBo10pOIbl 6 4 2

3.2 |Peakumm »snmekTpodmibHOTO 3amenieHus B| 4 2 2
apomatudeckoMm psy. OOmue mpencralie-
HUS O MEXaHHU3ME.

3.3 |JIaboparopHas pabora 11. Apomaruueckue| 6 4 2
YTIEBOAOPOIBI

3.4 |HurpoBaHue,raloreHUpoBaHue u cyinbpupo-| 4 2 2
BaHHME aPOMATUYCCKHX YIJIEBOJIOPOJIOB

3.5 |Jlaboparopuas pabora 12. Apomarudeckme| 6 4 2
YTIEBOOPOABl ¢ KOHACHCUPOBAHHBIMHU O€H-
30JIbHBIMH STPAMU

3.6 |®DeHombl 4 2 2

3.7 |JlaboparopHas padota 13. DeHOIBI 6 4 2
Bcero 144 34 52 58

Cemectp 6

4 AJberuabl, KeTOHbI U KapOoHOBBbIe KHuC-| 48 10 20 18
JIOTHI

4.1 |Anpoerunsl ¥ KETOHBI 4 2 2

4.2 |JlaboparopHas pabota 14. Anpaerunsl u xe-| 6 4 2
TOHBI

4.3 |MoHokapOOHOBBIE KHCIOTHI U MX MPOW3BOA-| 4 2 2
HBIC

4.4 |JlaboparopHas padota 15. MoHokapOoHOBBIE| 6 4 2
KHCIIOTHI

4.5 |[IukapO6oHOBBIE KHCIOTHI 4 2 2

4.6 |JIaboparopnas pabora 16. JlukapO6oHOBbIE| 6 4 2
KHCJIOTHI

4.7 |HempenenbHblE, THIPOKCH- U OKCOKapOOHO-| 6 4 2
BbIE KHCIIOTHI

4.8 |JlaGoparopnas pabora 17. HempenenvHbie| 6 4 2
KHUCIIOTHI M KUPbI

4.9 |JlaGoparopuas padora 18. I'mmpokcukucio-| 6 4 2
TBI

5 A3oTconep:xkamnue opranuvyeckue coemau-| 30 6 12 12
HEHUsl

5.1 [AMuHsbI 4 2 2




5.2 |JlaboparopHas pabota 19. AMuHBI 6 4 2
5.3 |/Inazo- u a30COCAUHCHHS 4 2 2
5.4 |Jlaboparopnas pabora 20. [luazo - u azoco-| 6 4 2
eAMHEHUS
5.5 |AMUHOKHUCIOTBI, ENTHIBI U OCIKH 4 2 2
5.6 |Jlaboparopnas paboTa 21. AMHUHOKHCIIOTBI 6 4 2
6 YrieBoanl 28 6 12 10
6.1 |Monocaxapuabl 4 2 2
6.2 |JIaboparopHas pabota 22. MoHOCaxapuabl 6 4 2
6.3 [[Tonmcaxapuapl 6 4 2
6.4 |Jlaboparopnas pabota 23. Jlucaxapuisl 6 4 2
6.5 |[JIaboparopHas pabota 24. [Tonmcaxapuasl 6 4 2
7 I'eTepounknyeckmne coeIMHEHUs 12 6 10
7.1 [IIsTu4wieHHbIC TETEPOIIUKIIBI 4 2 2
7.2 |lllecTHu€HHBIC TETEPOITUKIIBI 4 2 4
7.3 |llypuHOBBIC ¥ TUPUMHUANHOBBIE OCHOBaHU.| 4 2 4
HyxkienHoBbIe KHCIIOTBHI.
8 CoBpemennbie (GuU3MKO-XUMHYeCKHe Me-| 12 8 8
TOAbI AHAJIHN32 OPraHUYECKUX BelllecTB
8.1 [JIaboparopnas pabota 25. Xpomarorpadus 4 4 4
8.2 |JlaboparopHas pabora 26. M3yuenue Ouomo-| 4 4 4
rudyeckux  marepuanoB  Meromom — UK-
CIEKTPOCKOITUH
Bcero 144 34 54 58
OK3aMeH 36
3ammra KypcoBoil paboThl
UTOIro 324 68 108 116
HNuTepakTHBHOE 00yUeHHe MO TUCHHUIIIMHE
Ne HaumenoBanue Tem (pa3zaesioB) Bup 3a- | ®opma narepaktuBHoro | Kou-Bo
HSATHS 3aHATHSA 4acoB
1. AJIKUHBI JIK Jlexnust ¢ omuoOKkaMu 2
AJKaHbI JIb Pabota B ManbIx rpynmnax 4
AJIKEHBI JIb Pabota B ManbIx rpynmnax 4
AJKUHBI JIb PaboTa B MasIbIX Tpynmnax 4
["anorenonpou3BoaHbIe anudaTuie- JIb PaGora B ManbIx rpynmnax 4
CKHUX YTIJIEBOJOPOIOB
OHOaTOMHBIE CIIUPTHI JIb Pabota B MasbIX rpymnmnax 4
2. Denonwl JIK Jlexnus ¢ ommoOkaMu 2
3. | AMuHBI JIK Jlexuust BOBOEM («OmouyHas 2
JISKITUSD)
4. | HenpenenbHble, TUAPOKCH - U OKCO- JIK JleK1us-KOHCYIbTaIHSI 2
KapOOHOBBIE KUCIIOTHI
5. AMHWHOKHUCIOTEI, HENTUALI U OEIKU JIK Jlexums BOBoEM («OoUHAs 2
JICKIIHSD)
6. | JluxapOOHOBBIE KUCIIOTHI JIb PaboTa B MaJIbIX Tpynmax 4
7. | Jucaxapuapl JIb Pabota B MasipIx rpynmnax 4
8. | Ilonucaxapusl JIb PaboTa B MaJIbIX Tpynmax 2
9. | IlaTu4IeHHBIE TETEPOITUKIIBI JIb Pabota B MasbIx rpynmnax 2
UTOrO 48/116 =41 %




3 COAEP)KAHUE TEM (PA3JIEJIOB)

5 cemecTp

1 TeopeTnyeckoe BBeJeHUE

[Ipenmer opraHn4eckoil XUMUHM U OCHOBHBIE 3TAlbl €€ Pa3BUTHs. DIIEKTPOHHAS KOH(H-
rypauus aroma yriepoaa. ['mbpunuzanus yriepoja B OpraHMYECKUX cOoeAMHEHUsX. BaneHTHble
COCTOSIHUS aTOMa YTJIEpO/ia B OPraHUUECKUX COEAMHEHMSIX.

THUnbl XUMAYECKUX CBA3CH B OpraHM4eckux coequHeHusx. KoBaientHas cBsasp. Curma-
cBs3b. [Iu-cBsi3b. CBOMCTBA KOBAJICHTHOW CBSI3M: DHEPrUs, JJIMHA, MOJSPHOCTH, MOJIIpU3YeE-
MOCTb, IOPSIIOK, HAIIPaBJIICHHOCTb. BOJOpOIHBIE CBA3H.

Teopust crpoeHust opraHudeckux coenuuenuii A.M. bytnepoBa. CTpyKkTypHas uzome-
pHs: U30MEPUS YITIEPOJHOTO CKEJETa, N30MEPUS IOJIOKEHUS, MEXKKIIACCOBAsk U30MEPHSL.

Teopust 271eKTPOHHBIX cMeleHnid. NHAyKTUBHBIN (MHIYKIMOHHBIN 3¢ dekrt). CBoiicTBa
UHAYKTUBHOTO 3¢ dexra. Biusnue spdexra Ha XUMHUECKUE CBOMCTBA OPraHUYECKUX COEJIUHE-
Huil. Mesomepnsiit 3¢ dexr. Conpspkenue. Tumbl conpspkeHuil. [ paHHYHBIE CTPYKTYPBI U Me-
30(OpMyJIbl OPraHUYECKUX coequHEeHui. BiusHue s dexra Ha XUMUYECKHe CBOWCTBA OpraHM-
YECKHUX COCIMHECHUI.

[TpoctpancTBeHHast nzomepus. KondopmannonHas u3oMepusi OpraHu4eckux CoeluHe-
Huil. Konpopmanuu u konpopmepst. [Ipoekunn “Kosner” u Heromena. TopcuonHsiid yrom. 3a-
TOPMOXKEHHas U 3aCIIOHEHHas: KoHpopManuu. I'eoMeTprudeckas U3oMepusi OpraHuYeCKUX COeaU-
Henuit. l{uc- u Tpanc-u3omepsl. Onpenerienrne abcomroTHON KoHGUTypanun. Z- u E-u3oMepsl.

OnTuueckass M30MepUsi OPraHUYECKUX COCTUHEHHUH. ACUMMETPUUYECKUM (XUpaIbHbI)
aToM yriaepoaa. OHaHTHOMephl. OrmpenencHue aOCOMOTHOW KoH(purypamuu. R-,  S-
KoHpurypanus. [Tpoexronnsie popmyinsl Gumepa. Mx ocobenHocTy, npaBuia nocrpoenus. D-
u L-psan oprannyeckux coennHeHuil. Paniemarsl.

Knaccudukanus opraHMyeckux peakuuil M0 CTPYKTYPHBIM H3MEHEHHSM B HCXOJHBIX
BEIIECTBAaX: PEaKIUU 3aMEIICHUs], NPUCOEIUHEHMs], OTIIETJICHHAas, MeperpynnupoBok. Panu-
KajbHble peakiuu. CBoOOAHbIE panuKaibl. ['oMonoruuyeckuii pa3peiB cB3u B cyOcTpate. MoH-
HbIE peaKkuu. DIeKTpoPuIIbl U HyKIeoduisl. ['ereponuTuueckuii pa3pbiB CBsI3U B cyOcTpare.

CeneKTUBHOCTh U CHEUU(UYHOCTh XMMHUYECKHX peaklui. XuMU4ecKas CeleKTUBHOCTD,
PEruoCeeKTUBHOCTh M CTEPEOCENEeKTUBHOCTh XUMHUECKUX peakuuil. Kunernueckue u tepmo-
JUHAMUYCEKUH KOHTpOJb. [loHATHE 0 MexaHM3Me XUMUYeckol peakuuu. [IpomexxyTouHble co-
€MHEHUSI U IEPEXOJIHbIE COCTOSHUSA. DHEPrus aKTUBALIUU.

@DaxTOopHl, 0Ka3bIBAIOIINE BIUSHUE HA MEXAHNU3M M CKOPOCTh XUMUYECKOW pEaKLUU: J1aB-
nenue, temneparypa. Karanuzaropsl. PacTtBopuTenu: CUIbHONOMSPHBIE U MAJIONOJSpHbIE (IIPO-
TOHHBIE U allpOTOHHBIE), HEMOJISIPHBIE.

KucinoTHo-0CHOBHBIE CBOMCTBAa OPraHMYECKUX coeAMHEHUH. KuCIOoTbl M OCHOBaHMS C
TOYKH 3PEHUS TEOPUM NIEKTPOJIUTUYECKON aucconuanuu. Kucnorel u ocHoBanus bpencrena-
Jloypu u Jlptouca. BrnusHue 31eKTpoHHBIX 3()()EKTOB Ha KHCIOTHO-OCHOBHBIE CBOMCTBA Opra-
HUYECKUX coennHeHul. [IpeacraBnenue o KECTKUX U MATKUX KUCIOTaX U OCHOBaHHMAX. IIpuH-
mur JKMKO.

MeTopl yCTaHOBIEHHSI MEXaHU3MOB PEAKIIHM.

MecTo opraHn4eckoil XUMHUHU B IIKOJILHOM Kypce XHUMHUU B COOTBETCTBUU C TPEOOBaHUS-
M @I'OC OO. CucteMHO-AEATeNbHOCTHBIN MOIX01 K 00yUYeHHIO OPraHUYeCKONH XUMUH.

Il Yrnesogopoas! anudgarudyeckoro psiia U X NPoOU3BOIHbIE

Aukanbl. HoMeHkaTypa n n3oMepus. ANKWIbHBIE paJuKaibl, UX HOMEHKiIarypa. Ou-
3U4YecKre CBOMCTBA akaHOB. CrocoObl MOTyYeHHs alKaHOB: U3 CUHTE3 ra3a, BOCCTAHOBJICHHUEM
HOI0BOIOPOAOM IpH HArpeBaHUM IPOU3BOJHBIX AJKAHOB, W3 TaJOr€HAIKAHOB [0 pEaKLUU
Bropuia, u3 rajoreHaqkaHoB yepe3 MarHMHOpraHMYecKUe COEIMHEHUs, MPH CIUIaBICHUH COJei
KapOOHOBBIX KHCJIOT €O IIeJ04aM, THAPOIM30M KapOuaa aJtoMUHMS, SJIEKTPOIU30M COJeH Kap-
60HOBBIX KHCIOT 10 Konbbe, u3 anbaeruoB U KeToHOB 1o peakunu Kmwkuepa-Bonbsda, u3 anb-
JETUJI0B U KETOHOB 10 peakunu KiieMMeHceHna. [IpupoaHble ICTOYHHMKY aJIKaHOB.

DJIEKTPOHHOE CTPOCHHUE.
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Peakuuu pagukaibHOTO 3aMeIleHus: TaJIOT€HUPOBaHKUE allkaHOB. MeXaHu3M XJIOpUpoBa-
HUS MeTaHa ¥ nponaHa. @akTopsl ONpeesoe NPEUMYILIECTBEHHOE HAllpaBICHUE 3aMellle-
HUSl B PEaKUUSAX PaJUMKAIBHOTO 3aMEIeHUs ajJkaHoB. Pa3inune B peakIMOHHOM CIOCOOHOCTH
aToMa BOJOpoAa IIPU IMEPBUYHOM, BTOPUYHOM U TPETUYHOM arome yriepoja. HuTpoBanue,
cynb(hoxiopupoBaHue, cylb(pookucieHne. MexaHM3M HHUTPOBAHMS MpolaHa pa30aBICHHON
A30THOM KHUCIIOTOMN.

Peakuuu neruapupoBaHusi, pa3iokKeHUs, U30MEPHU3AUN U OKHUCICHHS aJIKaHOB.

Auaxenbl. Homenknarypa u nzomepusi. @usnueckue cBoiictBa. CriocoObl MOTYUYSHHUS: C
MOMOIUIbIO PEaKIUi TMMUHUPOBAHUSA U3 CIHMPTOB, T'aJIOT€HAIKAHOB, COJICH 3aMEIIEHHOTO aM-
MOHMSI, AETUAPUPOBAHUEM WM KPEKUHIOM aJIKaHOB, JErajJOr€HUPOBAHUE BHULIMHAIbHBIX JMTra-
JIOTEHAJIKaHOB.

DNEKTPOHHOE CTPOCHHME aIKeHOB. Peakiuu snekTpodunbHOro mpucoeauHenus (AE):
MPUCOEANHEHNUE TaJOreHBOJIOPOIOB, TaJOreHOB, BOJBI U ruapobopupoBanue. lMcnomabzyembie
KaTajau3aTopbl. MexaHu3M NpucoequHeHust OpoMa K IpOIEHY.

Peakuuu HykJ1€0(UIBHOTO NMPUCOSTUHEHHS: B3aUMOJICHCTBIE C aMMHUAKOM COEAMHEHUN,
COJIepKalluX 3TUJICHOBBIA (PparMEHT M HECKOJIBKO CHUJIBHBIX AJIEKTPOHOAKLENTOPHBIX TPYIIIH,
Hanpumep, -CN unu -CF3. Peakuuu ¢ yBenu4eHHeM yriIepOJHOTO CKeleTa: THAPO(GOPMILIUPO-
BaHue, TEJIOMEpU3aLus U Noaumepu3anus. MexaHu3mMbl HOJTUMEPU3AIUH.

Peakuuu panukansHOrO MPUCOSAMHEHMS: B3aUMOJEHCTBUE ¢ OpomoBoaopoaoM. Mexa-
HU3M B3auMOJIEUCTBHUS OyTeHa-1 ¢ OpoMOBOAOPOIOM B MPUCYTCTBUU OPTaHMUYECKOTO MEPOKCH-
na. Peakuuu pagukanbHOTO 3aMEIIEHUS: XJIOPUPOBaHKe 10 alb(ha-yriaepoaHoMy atomy. M3ome-
pu3aLus alKeHOB.

OxucneHne anKkeHoOB: KHCIOPOIOM Bo3Ayxa 0e3 KaTanu3aropa, JUOKCHIOM celieHa, 00pa-
30BaHUE 3MOKCUCONEIMHEHUH, peakius Baruepa, okuciieHue B )KECTKUX yCIOBUSAX, O30HUPOBa-
Hue. Peakiumn komiiekcooOpa3oBanust (B3aUMOJICHCTBHE C CONISIMU TUIATUHBI) U TUIPUPOBAHUS.

Aaxkunbl. Homenknatypa u usomepus. dusudeckue cpoiictBa. [lomydenue: nuposns
MeTaHa, THIPOIU30M KapOUJ0B METAIJIOB, AETUIPOTaJOTeHUPOBAHNE IUTAIOTeHATKAHOB, JIera-
JIOTEHUPOBAHUS BULMHAIBHBIX TETParajoreHaIKaHOB, aJKUIMPOBAHUE AllETUIICHA.

DNEKTPOHHOE CTPOEHUE AIKUHOB. KUCIIOTHBIE CBOMCTBA: METAJUIMYECKUE IIPOU3BOJHBIE
ankuHOB. Vcronb3oBaHUEe aJKWHUIOB B OPraHUYECKOM CHHTe3e. Peakiuu 31ekTpopuiibHOro 1
PaaMKaIbHOTO MPUCOEIUHEHMS: TAIOTeHUPOBAaHNE, THAPOTaAIOTeHupoBanue. [ uaparanus anku-
HOB. MexaHu3M rujparanuu nponuHa. Peakiyu HykiaeoQUIbHOro MPUCOEIUHEHMS: IPUCOETU-
HEHUE CIIUPTOB U AJIKOTOJIATOB K aJIKHHAM.

Peakuuu paankaibHOTO 3aMEIIEHNUs: TAJIOTEHHPOBAHNE ITPU BHICOKOM TeMIeparype.

[Huknorpumepuzanus (apomMatusaiiysi) Ha IpUMepe aleTHICHOBBIX YTIEBOA0POAOB. B3a-
UMOJIEHCTBUE C COJISIMU IJIATHHBI.

Aaxkaguenbl. Knaccudukanus u HomeHknatypa. [lomyueHue amkagueHOB: JETUIPUPO-
BaHUE AJIKaHOB U aJKEHOB, JIETHIpaTalisi MHOTOATOMHBIX CIIUPTOB, JETUIPOraJoreHupOBaHuE U
JIEraJIOTeHUPOBAHUE TOJUraIoreHankaHoB. [lonydyeHne u3onpeHa IuMmepus3aled MpONWIIEHA.
[TomrydeHue anneHa U3 NpoNuIeHa.

ConpskeHHbIE UEHBI. DIIEKTPOHHOE CTpOEHUE. [ aprupoBaHue: BOAOPOAOM Ha KaTaJld-
3aTopax M aTOMApHBIM BOJOPOJOM. DJEKTPO(UIBHOE NPUCOECTUHEHHE: TajJOreHUPOBAaHUE U
rujporajioreHupoBanue. Mexanusm snektpodunsHoro 1,2- u 1,4-npucoequHeHus, KHHETHYE-
CKHMI ¥ TEpPMOANHAMUYECKUNA KOHTPOJIb.

Peakuuun paaukaabHOTO MPUCOEIUHEHMS: TAJIOTEHUPOBAHUE M THUJIPOTajJOr€HUpPOBAHUE.
JnenoBsiil cunTes. Peakun nonumepusanun. Kartanuszatops! [{urnepa-Harra.

I'anorenonpon3BoaHbIe YIJIeBOJIOPOI0B AN (PaTHUECKOIO psAaa

INanorenankansl. [lomydeHnune rasoreHoaqkaHoOB U3 alIKaHOB, CIUPTOB, HEMPEAEIbHBIX yT-
JIEBOJIOPOAOB. DJIEKTPOHHOE CTPOEHUE.

Peakuuu HykJI€OQHIBHOTO 3aMEUICHUS: THAPOIU3, aJKOT0JIN3, aMMOHOJIN3, 3aMeHa OJI-
HOTO aToMa TajoreHa Ha JAPYroi, B3auMoJIeHCTBUE C IMaHUAaMU U HUTpUuTaMu. Hykineopusl.
OCHOBHOCTh M HYKJICODUIBLHOCTh peareHTa. O00OMIEHHBI MeXaHU3M OWMOJIEKYJSIPHOTO HYK-
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neodunpHOTO 3amenieHus. Crepeoxumus nporecca. OO00MEHHBIH MEXaHIU3M MOHOMOJIEKYJISIP-
HOTO HyKJIeo(puapHOTO 3amenieHus. CTepeoxXxuMus mporiecca.

Peakuuu snumuHupoBanus: aeruaporainoreHupoBanue. [Ipasmno 3aiinieBa. Mexanusm
OMMOJIEKYJIIpHOTO OTHIeIUIeHHs. KOHKYpeHIUs ¢ peakuusMu OUMOJIEKYISIPHOTO HYKIICO(DUIIh-
HOTO 3aMellleHus. MeXaHu3M MOHOMOJIEKYJISIPHOTO oTiierieHusl. KoHKypeHIus ¢ peakuusimMu
MOHOMOJIEKYJISIPHOTO HYKJICO(DUIBHOTO 3aMEIICHHS.

Bnusinue ctpyktypsl cyOcTpara, npupoabl Hykieoduia, pacTBOpUTEIEH U KaTaau3aTo-
POB, TPUPOABI YXOJSIIEH Trpynmbl HA MEXaHW3M U CKOPOCTh HYKJICO(DUIBHOTO 3aMELICHHS U
SIUMHHUPOBAHHUS.

PagukaneHble peakiuu: 0Opa3oBaHHE JIMTHHOPTaHMYECKHX COEIWHEHM, 0Opa3zoBaHue
peakTuUBOB ['puHbspa, peakius Bropia, BocctaHOBIIEHHE HOTaTKaHOB Hoa0BoA0po oM. Vcnonb-
30BaHUE PEAKTUBOB [ pUHbspaA B OPraHUUECKOM CHHTE3E.

Oanoaromublie cnupthl. Krnaccuduxamus, HoMeHKIaTypa, uzomepus. Dusznyeckue
cBoiicTBa. CrIOCcOOBI MOTyYeHHs: TUAPOIU3 TaJIOTCHAIKAHOB, THAPATAIHs aJKEHOB, BOCCTAaHOB-
JICHHE aJbACTUIOB, KETOHOB HJIM KapOOHOBBIX KUCIIOT, C UCIIOJIb30BAHUEM PEaKTUBOB [ pHHbBspA.
[Tosryuenue 3TaHona u3 rroko3sl. [losyyeHne MeTaHoa U3 CUHTE3-Ta3a.

DNEeKTPOHHOE CTPOCHHME CIUPTOB. Peakiuu HyKI€o(pUIHHOIO 3aMEIICHUs: MEKMOIIEKY-
JSIpHAs eTuapaTalys, B3auMOJAEHCTBUE C rajloreHOBOAOPOIaMu, C THOHUIIXJIOPUIOM, C aMMHa-
KOM. MexaHu3M MEeXMOJIEKYIIPHOU JeTUapaTalii 3TaHoIa.

Peakuuu >nMMUHHPOBAHUS: BHYTPUMOJIEKYJISIpHAs Jlerujparanus cinupToB. MexaHu3m
BHYTPUMOJICKYJISIPHOH JeruapaTanuu Tper-0yranona. KucioTHO-OCHOBHbBIE CBOMCTBA CIIMPTOB.

OO6pa3oBanue CIOXKHBIX 3(UPOB. Peakunn OKHCIeHUs NEPBUYHBIX, BTOPHUYHBIX U Tpe-
TUYHBIX CIUPTOB. BoccTaHOBIEHUE CIUPTOB.

JByxaromuble cripThl. Kimaccudukanust u Homenkiatypa. Kucnorasie cBoiicta. Oco-
OCHHOCTH XMMHUYECKHX MPEBPAIICHMIA: B3aUMOJCICTBIE ¢ HOTHOM KHCIOTOH, C THIPOKCHIIOM
meau (II), MexmonexynsipHas ¥ BHyTpUMOJIEKYJsipHas Aeruaparanusi. CeKCTeTHbIE Meperpymn-
MUPOBKH: MEXAHU3M ITMHAKOJIMHOBOM NEPErPYNITUPOBKHU.

I'muuepun. [lonydyenue. Okucnenue rauuepuHa. DPUpbl TIUIEpUHA U OPraHUYeCKUX U
HEOPraHUYECKUX KUCIIOT.

[Ipocteie 3¢gupbl. MeToasl nomydeHus:: peakius BunbsiMcona, ankokCHMepKyprUpOBaHUE
QJIKEHOB, MEXMOJIEKYJIsIpHas Aeruaparanus cnupToB. CBoiicTBa MpocThIX 3(hUpoB: 0Opa3zoBaHue
OKCOHMEBBIX COJIeH, paciieruienue kuciotamu. I'naponepokcuasl. Kpayn-agupsl. [lomyuenue u
IIPUMEHEHHUE B CUHTETUUYECKOM NPAKTUKE.

Oxcupanbl. CriocoObl moayuyeHHusl. PackpbiTue IUKIa B HUX MOJ JEHCTBHEM 3JIEKTPO-
(WIBHBIX U HYKJICO(UIIBHBIX ar€HTOB.

Tuocnuptel. Tuosgpupsl. OcoGeHHOCTH CTpOeHUs, MoiaydeHue, cBoiicTBa. CpaBHEHHUE
KHUCJIOTHBIX U OCHOBHBIX CBOWCTB THOJIOB M THO3()HPOB CO CBOWCTBAMH NHPOCTHIX 3(UPOB U
CIIUPTOB.

AJMuuKINYecKue yriaesoaopoabl. Knaccudukanus u Homenkiatypa. IIpoctpancTBen-
HOE CTPOCHHME M M30MEpHUs IUKJIOAIKaHOB (LIUKJIONPOMNaH, [MUKIO0YTaH, UKIONEHTaH, [IUKIIO-
rekcaH). HanpspkeHue, ero BUABL.

OCHOBHBIE METO/Ibl CHHTE3a AIMIMKIIOB: JAEMCTBUE [IUHKOBOW IBUIM HA CIUPTOBBIM pac-
TBOp 1,3-mubpommponana, B3aumojeiicteue 1,2-mubpoMaITaHa ¢ MaJIOHOBBIM 3(UPOM, B3aHUMO-
nericteue 1,3-muOpommporiana ¢ MaJOHOBBIM 3(pHpoM, MPUCOSTUMHEHUE KapOeHa W JUTaioKap-
OeHOB K ankeHaM, IMkiIu3amus 1,4- wim 1,5-nmuranoreHonpou3BOAHBIX, peakuus Jlunbca-
Anbaepa, AMMEpU3aLUs U OJIMTOMEpHU3aUsl CONPHKEHHBIX JUEHOB, KOHAeHcalus JlukmaHa, Ka-
TaJIUTUYECKOE TUAPUPOBAHNE APOMATHUECKUX COCTUHEHUI.

Oco0eHHOCTH XUMUYECKUX MPEBPAIICHUN TPeX- U YEThIPEXWICHHBIX IUKJIOB: KaTalUTH-
YEeCKOE pPEeakUUu IPHUCOEAMHEHHUS C PACKPBITUEM LMKIA (TMAPUPOBAHUE, TUAPOTraJOreHUpPOBa-
Hue, OpOMUpOBaHME, XJIOPUPOBAHUE), PEAKIIMH 3aMEIEHUSI C COXPAaHEHHUEM CTPYKTYpbl Tpex-
YJIEHHOT'O KOJIbLIa (XJIOpHpOBaHUKE). Peakiiuu n3oMepu3annu ukKia.

111 YrieBoaopoabl apoMaTH4YeCKOT0 Psiia M UX MPOU3BOIHbIE
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Ben3oua u ero romouioru. Kiaccnueckoe onucanue crpoenus. [lonsitTue apoMaTtnuHoCTH,
npaBuio Xrokkens. Pu3ndeckue cBOMCTBa OEH301a U alTKUI0EH30JI0B.

CriocoObl MoJTy4eHus: apoMaTH3allks aIKaHOB U IIUKJIOAIKAHOB, JUCIPOIOPIIMOHUPOBA-
HUE HEMPEJCIbHBIX HUKINYECKUX YIJIEBOJOPOJOB, IUKIOTPUUMEpPU3AIUS alleTUIICHA U aJIKU-
HOB, apoMaTH3alusi METaHa, JAeKapOOKCHIMpOBaHHE OCH30MHOI KHUCIIOTHI, HarpeBaHUE coJieh
OCH30MHOM KHUCIIOTHI CO MIeNoubto, peakuus Bropua-durrura, peakius Bropua-I'punbspa, an-
KUJIMpOBaHUE OEH30J1a U €r0 TOMOJIOTOB, BOCCTAHOBJICHUE apUIIKETOHOB.

Peaknum 3;1eKTpopniibHOTO 3aMelieHusi. Peakiiny HUTPOBAHUS U raJOr€HUPOBAHUUSL.
MexaHu3M peakluyd HUTPOBaHUS U rajnorenupoBanus. O6pa3oBaHue MEKTPOPUIHHON YaCTUIIBI.
Peaknuu cynbpupoBanus. Mexanusm peakiuu cyiabpupoBanus SOsz. OOpazoBaHUE AIIEKTPO-
¢bunbHON yacTuipl. [lo6ouHble peakiuu B mpolreccax cyiabGupoBaHusa: oOpa3zoBaHHue Cylbdo-
HOB, OKHCJICHHE CyOcTpaTa, THAPOIU3 apHIICyIb()OKUCIIOT.

Peakuun ankunupoBaHus rajioreHaAJIKaHaMU, COUPTAMH M aJIKeHaMU. MexaHu3M peakiuu
ATKUAJIMPOBAHUS TAJIOTCHAJIKAHAMU U aJIKEHAMMU.

Peakuuu anunupoBaHusi: raloreHaHTHAPUAAMU KapOOHOBBIX KHCIOT, (POPMHUIMPOBAHKE
no ['arrepmany-Koxy, amumpoBanne ¢ TOMOIIBIO (DOCTeHa, raJloreHMeTHINpoBaHue. Mexa-
HU3M peaKklvy aluINpPOBAHMS TaJOreHaHTUIPUIAMU KapOOHOBBIX KucI0T. OOpa3oBaHUE JIEK-
TPOPUITBHOM YaCTHUIIBI.

Peakuuun npucoeanHeHus: TMApUPOBAHUE, BOCCTAHOBIIEHHE MO bepduy, XJI0pupoBaHHE.
doroxuMHUYeCcKas H3oMepu3anus O0eH3o0a. Peakiuu OKHMCIEHUS: KUCIOPOJAOM BO3JyXa B IPH-
cyTcTBUU OKcuza BaHaaus (V), 030HOIU3.

DJNEeKTPOHHOE CTPOEHHE TONTyosda. Peakiuu 35eKTpo(MIbHOTO 3aMEIeHHs B aJIKHIIOCH-
30J1aX: XJIOpUPOBAaHUE, HUTPOBaHUE, Cylb(pUpOBaHUe, ATKUIUPOBAHKE, AIMIIUPOBAHHE.

Peakiiun OOKOBBIX IETEl: paJuKaIbHOE 3aMelleHue (TaJIOTeHUPOBAHKE), NETUIPUPOBA-
Hue U okucieHue. CTpoeHre pagukanoB OEH3UILHOTO TUIIA.

DneKTpoHHOE CTpoeHue ctupoisia. OCOOEHHOCTH XUMHUYECKUX CBOMCTB CTHUpPOJIA: DJIEK-
TpounsHOE TpHUCOeANHEHNE (TalIOTEeHUPOBAHKE), PAIUKAbHOE MPUCOEAUHEHHE (TaTOreHHUPO-
BaHME B MPUCYTCTBUU MTEPOKCUIOB), OKHCIIeHHE. CTpoeHHEe KaTHOHOB OCH3UIILHOTO THUTIA.

[IpaBuia opueHTaMK NP JEKTPOGUIHLHOM 3aMEIIeHHH B O€H30JIBbHOM sijipe. BnusHue
YCTOMYMBOCTH MHTEPMEMATA HA COOTHOIICHHE MPOAYKTOB O-, M-, M-3aMEIIEHUs. 3aMECTUTEIH
1u 2 pona.

Apuiarasorenuabl. Knaccudukanus u Homenkiatrypa. Ou3ndeckue CBONCTBA apuira-
JIOTEHUI0B. DIEKTpoHHOE cTpoeHue. CrnocoOsl nmonydeHus Grop-, XJaop-, OpoM- U HOAOEH30JI0B:
raJIOTEHUPOBAHUE APOMATUUYECKUX YTIIEBOJAOPOIOB, HYKICOPUIHLHOE 3aMEIICHIE OJJTHUX aTOMOB
rajoreHa Ha Jpyrue, 3aMeHa NEPBUYHON aMUHOTPYIIIBI B apOMAaTUYECKOM KOJIbLIE.

Peakiun »neKTpoQHIBHOTO 3aMEIIeHUsI B Ay apWITaJIOTeHUIO0B: HUTPOBAHHE, CYIIb-
¢dbupoBaHue, raroreHupoBaHre. PeareHThl U UCHONb3yeMble KaTalu3aTopbl. B3aumopeiicTBue ¢
MeTaJlJIaMH apUJIralIOre€HHUI0B.

HyxneodunpHoe 3amerieHne B apoOMaTHYECKOM KOJIbIIE apHIITAIIOTeHUIOB. APUHOBBIN
MEXaHHU3M HYKJICO(PHIBHOTO 3aMEIIEeHNs B apOMaTH4YeCKOM psiay. Jlernnpoben3on.

lanmorenapeHsl ¢ aToMOM rajioreHa B 0okoBoi 1enu. CrnocoObl MOMyueHus rajoreHape-
HOB C aTOMOM TaJIOTeéHa B OOKOBOM IIEMHU: TAJIOTEHHPOBaHUE B OOKOBYIO II€Ib, PEAKITUsS Tajio-
TeHMETUIIMPOBaHUA. DJIEKTPOHHOE cTpoeHHe. OCOOCHHOCTH peakiuii rajJoreHapeHOB ¢ aTOMOM
rajoreHa B OOKOBOW IIETIH: PEaKIUU AIEKTPOYUILHOTO 3aMEIIeHHs], peaKInu HYKJIeO()HIbHOTO
3aMeIleHus aToMa rajoreHa B O0OKOBOM 1eMu.

®eHoJIbl. XMMHYECKHE CBOMCTBA: KHCJIOTHO-OCHOBHBIE CBOMCTBA, PEAKIMH HYKJIIEO-
¢dbunpHOTO 3aMerienus (O-amKUIUpoOBaHUE W AIWIMpOBaHHe (HEHOJIOB), HYyKJIeO(hUIbLHOE 3aMe-
IICHUS THAPOKCOTPYNIIBI B P€HOJIaX, OKUCICHUE U BOCCTAaHOBIIEHNE (DEHOJIOB.

®enonpl. OcOOEHHOCTH peakiuii dNMEeKTPOGUILHOTO 3aMelieHus B ¢eHoNaxX (TaJoTeHU-
pOBaHME, HUTPOBAHUE, CyIb(PUpPOBaHNE, ATKUINPOBAHHUE, AlUITHPOBAHHE)

Apomarnyeckue cnupThl. HomMeHkmatypa apoMatudeckux crnupToB. CrmocoObl momyde-
HUSA: THAPOJIM3 TaJOrE€HIPOU3BOAHBIX YIVIEBOJOPOJAOB, METAUIOPTAHUYECKUN CHHTE3, BOCCTa-
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HOBJICHHE KapOOHWIBHBIX COCAMHEHUH. DIIEKTPOHHOE CTpoeHue OeHsminoBoro cmuprta. Como-
CTaBJICHHE KUCIIOTHO-OCHOBHBIX CBOWCTB (peHO0JIOB M cnpTOB. OCOOEHHOCTH CBOWCTB apOMaTH-
YECKHUX CIIUPTOB.

Apomatnueckne cyiabpoxkuciaorsl. Homenknarypa. DnektpoHHoe crpoenue. dusuue-
ckue cBoiictBa. CriocoObl MOMy4YeHUs: CyIb(PUPOBAHUE APOMATUYECKUX COCAUHEHUMN, TUIPOIIN3
apencynbdoxiiopunoB. KucinorHele cBoicTBa apomaTrueckux cyibdokucnor. CTpoeHUe apeH-
CyJb(OHATHOTO AHUOHA.

Peaknum 31meKTpoMIBHOTO 3aMELIeHUsS aTOMa BOJOPOAa B OCH30JIBHOM KOJBIE (CyJb-
dbupoBaHue), peakiiy MEKTPOPIIBHOTO 3aMeIIeHuUs CYIb(POrpyIbl B ApOMATUYECKOM KOJIbIIE
(ruapoan3 apeHcynb(HOKUCIOT, 3aMeIIeHIe Ha HUTPOTPYIIITy, 3aMEIIeHUE Ha TaJOreH, Ha IUaHo-
TPYIIy U Ha THOJIBHYIO TPYIITy), HYKJI€O(DHIbHOE 3aMelieHne B Cyibdorpyrrme (o0pa3oBaHue
raJlOTeHaHTHIPUIOB). Peakinyu BOCCTaHOBICHHUS apOMATHYECKUX CYJIb(OKHUCIIOT.

[IpousBonHbIe CyIbGOKUCIOT: apeHCYIbPOXIOPUIBI, 3PUPHI apeHCYTb()OKUCIOT, apeH-
cyabpamuasl. CiocoObl MOTyYeHHE U OCOOCHHOCTH XUMUYECKUX MTPEBPAIICHUI.

ApomaTnyeckue HUTpocoeaunenusi. Knaccudukauuss u HoOMeHkIaTypa. Ousudeckue
CBOWCTBAa HHUTPOCOCTUHEHHUN. DJIEKTPOHHOE CTpoeHHe HUTpobOeH3ona. CrocoObl MOIydeHus:
psIMO€ HUTPOBAHKE, OKUCIIEHUE apUJIAMUHOB, 3aMEHa TIEPBUYHON aMUHOTPYIIHI B O€H30JIbHOM
KOJIBIIE,

Oco0eHHOCTH XMMHUYECKUX CBOMCTB apOMAaTUYECKUX HUTPOCOEAMHEHUMN: PEaKIUu dJIeK-
TPOGUIBHOTO 3aMeIIeHus (HUTPOBaHUE, CYIb(UPOBAHNE, TAIOTCHUPOBAHUE), PEAKIIUH HYKIICO-
¢bunbHOTO 3aMelieHus (3aMelieHle Ha THAPOKCOrPYIy, Ha allKOKCUTPYIIY, HA aMUHOTPYIIILY,
Ha AJTKUITHOJIBHYIO TPYIIITY).

BoccTanoBnenne HUTpOCOEAMHEHUN. Y CIIOBUS peakiuii, mpoaykTel. KomruiekcooOpa3zo-
BaHME HUTpOcoenuHEeHUH. OCOOCHHOCTH HUTPOCOCTUHEHUNN ¢ HUTPOTPYIIIONH B OOKOBOU IEMH
(KUCIIOTHBIE CBOMCTBA, TAyTOMEpPHBIE MpeBpalieHuss HuTpocoeauHenuii). [lonydyenue Hurpoco-
€AMHEHUI C HUTPOTPYIIION B OOKOBOM LIETH: MPSIMOE HUTPOBAHUE, HYKJIEO(DUIbHOE 3aMEIlIeHNE
aToMa rajoreHa B O0KOBOI1 LeTu.

1Y Anbaeruabl, KeTOHbI 1 KApOOHOBbIE€ KMCJIOTHI

KapOonunbHbie coenuHenusi. Homenkinarypa u uzomepus. @u3anyueckue CBOWCTBA.
CniocoObl MOdMy4YeHUs: TUAPOIN3 T€MUHAJIbHBIX JUTaJOr€HaJIKaHOB, OKHCIEHUE OJITHOATOMHBIX
CIIUPTOB U aibda-TINKoNIeH, CeKCTeTHBIE MEPEerpyIIUPOBKHU anb(ha-TIUKONeH, TUapaTalus are-
TUJIEHOBBIX YTJIEBOJIOPOAOB, O30HOJIM3 3TUJICHOBBIX YTJIEBOJIOPOAOB, T'MIPO(GOpPMUINPOBAHKE
AIKEHOB, BOCCTAHOBJICHHE XJOPAHTHUAPUIOB KapOOHOBBIX KHUCIOT, MHPOJIN3 OapHEBBIX WU
KaJIbIIUEBBIX COJIE KapOOHOBBIX KHUCIIOT.

DNEeKTPOHHOE CTPOCHHE KapOOHMIBHBIX COeAMHEHUN. Peakiiy Hyki1eo(uIbHOTO MPUCO-
eIMHEHUs K anbaerugaM u ketoHam. OOO0OIIEHHBIN MeXaHu3M peakiuu. KucioTHBI U OCHOB-
HBIM KaTanu3 peakiuil HykiaeoGuiasHoro npucoeanHeHrs. MakTopsl OnpeaeNsone peakinoH-
HYI0 CIIOCOOHOCTH aJlbJETHI0OB U KETOHOB: 3JIEKTPOHHBIM M MPOCTpaHCTBEHHBIN. ['maparanus,
MPUCOEANHEHNE CIHPTOB, CUHIIBHON KHCIOTHI, THAPOCYIb(PHUTa HATpus. MexaHu3M rujpara-
nuu opmanpaeruaa u arneroHa. Mcnonbszyemsle katanuzaropsl. [lpucoennenue azorcoaepixka-
IMX HYKJICO(PWIOB (AMUHOB, TUIPA3HHA U 3aMEIICHHBIX THAPA3UHOB, THAPOKCHIAMUHOM), B3a-
UMoOJIeicTBIE ¢ peakTuBaMu | puHbsipa. MexaHu3M NMpUCOETUHEHUST METIIIaMIHA K (hOpMaTb/ie-
TUAy.

ATBJI07TbHAST ¥ KPOTOHOBASI KOHJICHCAIIUM KapOOHUIIBHBIX COCTMHEHW. MeXaHu3MblI, UC-
MOJIb3yEMbIE KaTalu3aTOPHI.

Peakuuu 3arparuBaromue anbha-METHICHOBYIO T'PYIITY: FaJIOTEHUPOBAHUE B KUCIION U
OCHOBOI1 cpeze. Onuro- v NoJMMEPU3aIUs albIETUIOB.

B3aumoneiictBue ¢ nenraxiopunom ocdopa, nprucoeMHEHNE alleTUIeHa U ero MeTall-
JUYECKUX TTPOU3BOIHBIX.

Peakuuu okucneHus:: B3aMMOJECHCTBUE aNbJETHIOB C THAPOKCUIOM IHaMMUHCEpeOpa,
ruapokcuaoM Meau (1), okucinenre TMOKCUIOM CeJleHa U XPOMOBOM CMECHIO.

BoccranoBnenue rugpuiaMu METaIOB, METAIUIMYECKUM HAaTPUEM, aMaJIblraMOl I[IUHKA B
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COJITHOM KHCJIOTE, KaTAIMTUYECKOEe TMAPUPOBAaHNE, AUCIPOPLHUOHMpoBaHue. KeTo-eHonbHas Ta-
YTOMEpHS YKCYCHOTO aJIbAeTua.

Apomarnyeckue anbAeruibl U KeToHbl. M3oMepus u HomeHknarypa. CtpoeHue OeH3alb-
neruaa. CrocoObl MOMy4eHus: TUIPOIIU3 0,0-AUTAIOTeHAPEHOB, OKUCICHHE MEPBUYHBIX U BTO-
PUUHBIX CIIMPTOB, BOCCTAHOBJIEHUEM XJIOPAHTHAPHIOB KAPOOHOBBIX KHCIIOT, MUPOJIU3 KapOOHO-
BBIX KHCJIOT WJIM X KaJbIIMEBBIX WM OApUEBBIX COJEH, OKHCICHHE apeHOB, (JOPMUIMPOBAHNE U
alMIMPOBAHHUE aPEHOB.

OCOOCHHOCTH XUMHUYECKUX CBOMCTB: PEAKIMU HYKJICO(PHIBHOTO MPUCOSAMHEHUS (Ipu-
COEJMHEHUE BOJbI, CIUPTOB, CUHWIBHOW KHCIOTBI, TMAPOCYIb(UTA HATpUs, aMMHaKa U €ro
IIPOU3BOJHBIX, PEAaKTUBOB [ puHBbsApa), peakuuu AUCIPONOPLUOHUPOBAHUS, PEAKLIMM SJIEKTPO-
buapHOTO 3aMeleHus (HUTpOBaHUE, CyIb(GUpoBaHUe, TAIOTCHUPOBAHHKE).

Kap6onoBbie kuciaorsl. Homenknatypa u uzomepus. @usnyeckue cBoiictBa. CriocoOb!
IIOJIyYEHUS: OKMCIEHUEM OJHOATOMHBIX CIIUPTOB, OKMCIEHUEM ajIbAECTUAOB U KETOHOB, OKHUCIIE-
HUEM HEIpEeNeIbHbIX YIJIEBOJOPOI0B, TUAPOJIN30M IEMUHAIBHBIX TPUTAJIOT€HAIKAaHOB, THIPO-
JU30M allWJIbHBIX TPOU3BOIHBIX (FAJIOT€HAHTMIPUIOB, aHTUAPHUIOB, CIOKHBIX F3PUPOB, AMHUJIOB),
KapOOKCHIIMPOBAaHKUE PEAKTUBOB | pUHBSpa WIH TUTUHOPTAHUYECKUX COCTUHEHUH.

OnexTpoHHOU cTpoeHue. KucioTHO-OCHOBHBIE CBOMCTBA.

Peakiuy HyKIeo(QHIBHOTO 3aMENIEHHs Y SP>-THOPHIHOTO aToMa yriepoja: IpeBpalle-
HUe KapOOHOBBIX KHMCJIOT B I'aJOT€HAaHTUIPU/IbI, aHTUJPUIbI, CI0XKHBIE 3pUpBl U amuabl. Mexa-
HU3M B3aMMOJICHCTBHS YKCYCHON KHMCIIOTBI C 3TAHOJIOM.

Peakiuu ¢ yyactuem 0-BOJOPOAHBIX aTOMOB: OPOMHUpPOBaHHME B MPUCYTCTBUU KPAaCHOI'O
docdopa. MexaHH3M peaKIluy.

JlekapOokcunupoBaHue KapOOHOBBIX KUCIOT M UX COJIEH: CIUIaBJIEHHE coiell KapOOHO-
BBIX, KUCIJIOT CO IIEJI0YaMH, MUPOJIN3 OapUEBBIX WM KaJbIIMEBBIX COJIEH KapOOHOBBIX KHCIOT,
JIeKapOOKCUIIMPOBAHUE CepeOPsIHBIX coslel KapOOHOBBIX KHCIIOT P 00paboTKe MX XJIOPOM MU
OpoMoM.

Apomarnyeckre KapOOHOBBIE KUCIOTHI U WX Mpou3BojHbIe. Knaccupukanus u HOMEH-
kiarypa. Cpoenune 0eH30MHON KUCIOTHI. CrOCOOBI TOJIYYEHUS: OKUCICHUE CIUPTOB, ajIbICTH-
JIOB, KETOHOB, TUJPOJIU3 0,0, 0-TPUTAIIOT€HApPEHOB, METAJIIOPraHMYecKuil cuHTe3 (KapOOKCHIIH-
poBaHue peakTuBOB ['puHbsApa). I'maponus (ruapaTanusi) HUTPUIOB, OKUCIECHHE apeHOB KHCIIO-
POJZIOM B IPUCYTCTBUM KaTaJIM3aTOPOB (COJIM KOOaJIbTa M MapraHiia) Uik OObIYHBIMH HEOPraHH-
YECKUMHU OKUCIUTENSIMU (II€pMAHraHaThl, JUXPOMATHI), AlUIUPOBAHUE AapPEHOB C IOMOIIbIO
¢ocrena)

XHWMHMYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIMM B AlMJIBHOW TPYIIE, PEaKIUU
3NIEKTPO(UIBHOTO 3aMelIeHus (HUTpOBaHUeE, CyIb(pUpoBaHUE, FaIOTeHUPOBAHUE).

Caoxuble 3¢upbl KapOOHOBBIX KHMCJIOT. JJEKTpOHHOE cTpoeHue. llpeBpaiuenue
CJIO’KHBIX 3(UPOB B KUCIIOTHI, IPyTUe CI0XKHbIE H3PHUPBI, aMUIbl, KETOHBL. MeXaHU3M KHCIOTHO-
ro W MIEJIOYHOTO THApon3a dTranerara. CioxxknoagupHas konnencanus Knsiizena. Mexaausm
peakuuu. BoccranoBieHue cnoxHbIX 3¢upoB no byso-bnany. XXupsr.

AMUIBI KAPOOHOBBIX KMCJIOT. DJIEKTPOHHOE CTpoeHHE. KNCI0THO-OCHOBHBIE CBOMCTBA.
[TpeBpamenue amu10B B KUCIOTHL. Pacieruienne amuioB no 'opmany. Jleruaparaus aMuoB.

Hurtpuasl. HykneodunsHoe npucoeiuHeHne K HUTPUIaM: IPUCOEINHEHUS BOJbI, CIIUP-
TOB, XJIOPOBOAOPOJA.

/IByxocHOBHbIe KapOoHOBbIe KHCaA0Thl. HoMenknaTypa u nzomepus. CriocoOsl moiy-
YEHMsI ABYXOCHOBHBIX KHCIJIOT: OKHCIIEHUE CIIUPTOB, ajlbAECTUI0B, KETOHOB, TMIPOJIN3 allMJIbHBIX
MIPOU3BOHBIX, TUAPATALUS HUTPUIIOB, KApOOKCHIIMPOBaHKUE peaKTUBOB [ puHbspa Wiu IUTUHOD-
TFaHUYECKUX COEIMHEHMH, FIEKTPOJIHN3 MIETOYHBIX PACTBOPOB MOHO3(DHPOB TUKAPOOHOBBIX KHC-
J0T, KapOOHUIIMPOBaHUE CNUPTOB, cuHTe3 KoHpana, menoyHoe mniaBieHue ¢popMuaTa HaTpUs,
JeruapupoBanue popMuaTa HaTpHsl, OKMCICHHE OEH301a Ha BaHAMEBOM KaTaJIu3aTope.

OCOOEHHOCTH XHMMHYECKOTO MOBEICHMS: KHCIOTHOCTb, OTHOLICHHE K HArpeBaHUIO.
CBolicTBa IIUKIMYECKUX aHTUIPUIOB: B3aUMOJEHCTBUE CO CIUpTaMu M aMMuakoM. CBolicTBa
MMHJIOB JIByXOCHOBHBIX KHCJIOT: B3aUMOAEHCTBHUE CO LIEI0YaMU U C OpOMOM.
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KonneHcanusi MalTOHOBON KHCIIOTHI C aybaeruaaMu. ManoHOBBIH 3¢dup. DIEeKTpOHHOE
ctpoerue. OOpa3oBaHUe HATPUIMATIOHOBOTO 3¢upa. Mcnonp30BaHne MalOHOBOTO dpUpa B Op-
TFaHMYECKOM CHHTE3€: CHHTE3 MOHOKAapOOHOBBIX KHCIIOT, CHHTE3 JUKApOOHOBBIX KHUCIOT (C HUC-
MOJIb30BaHKEM JBYX MOJIEH MaIOHOBOTO 3(Upa U JUTAJIOTSHOIPOU3BOIHOTO, C UCIOIE30BAHUEM
OJIHOTO MOJIsI MaJIOHOBOTO 3dupa U 3upa o-raJloreHKapOOHOBOI KUCIOTHI, C UCIOJIB30BAHUEM
JIBYX MOJIb MAJIOHOBOTO 3(hHpa ¥ MOJICKYJISIPHOTO HO/1a).

I'mapoxcukucaorsl. Knaccudukanus u HomeHkinarypa. CrocoOsl MoJTydeHus: 3aMerie-
HUE TaJOreHa B 0-TaJOT€HO3aMEIIEHHBIX KUCIOTaX, MaHTHHIPUHHBIN METOa, peakius Pedop-
MaTCKOT0, TUpaTanus o, J-HEHACBIIIIEHHBIX KUCIIOT, BOCCTAHOBJIEHUE OKCOKAPOOHOBBIX KUCIIOT,
3aMeIlEHUE TaJIOTeHa B TaJOreHOKapOOHOBBIX KUCIOTaX. OCOOEHHOCTH XUMUYECKUX MpeBpaIlie-
HUI: KUCIOTHOCTb, CBOMCTBA KAPOOHOBBIX KUCJIOT U CIUPTOB, OTHOLIECHHE K HATPEBAHHUIO.

Oxcoxkucaorsl. Knaccupukanus u HomeHnknatypa. CriocoObl MOTyYeHHs : TUIPOIH3 0., O
—IUrajgoreHo3aMeIEHHBIX KapOOHOBBIX KHUCIOT, TUIPOJIN3 O ~-OKCOHUTPUIIOB, TUPOJIU3 BUHHBIX
KHCTIOT, KoHAeHcanus KisiizeHa, U3 aneToykcycHOro 3¢upa, OKUCICHHEM COOTBETCTBYIOIIMX
TUAPOKCUKHUCIIOT.

Oco0eHHOCTH XMMHYECKHX MTPEBPANCHHI: TIeKapOOKCHIMPOBAHNE IIPH HATPEBAHUH O - U
[-OKCOKHUCIOT, AeKapOOHUINPOBAHUE O ~-OKCOKUCIIOT, B3aUMOJICHCTBHE 0. -KCOKUCIIOT C KOHIICH-
TPUPOBAHHBIM PACTBOPOM IIEIOYH.

AueroykcycHblid 3¢up. DnekTpoHHoe crpoeHue. Kero-enonbHas tayromepus. [lomyye-
HUE aHWOHA HATPUHAIETOYKCYCHOTO 3dupa. [IpuMeHeHne aneToykCcycHOro 3gupa B opraHmye-
ckoM cuHTe3e: CHHTEe3 MOHOKApOOHOBBIX KHCJIOT U MOHOKETOHOB, CHMHTE3 OKCOKapOOHOBBIX
KHCIIOT, CHHTE3 JUKApPOOHOBBIX KUCIIOT M JIMKETOHOB (C MCIOJB30BAHUEM JBYX MOIIb allETOYK-
CYCHOTO 3(upa U AUTAIOTCHOANKAaHa, C UCIOJIb30BaHUEM JIBYX MOJb alleTOYKCYCHOTO 3(upa U
MOJIEKYJIIPHOTO K02, C UCIIOJIB30BAHMEM KOHJCHCAIIUU JABYX MOJEH alleTOyKCyCHOro 3¢dupa ¢
MOJIEKYJION allbJeTH/Ia).

Y A3zoTtcoaep:kaniue OpraHnyecKue coeTuHeHu st

AMunsl amuparudeckoro psjaa. Knaccubukanus, HomeHknatypa u uzomepus. dOusu-
yeckue cBoicTBa. CriocoObl MOTyYEHUs: aMMOHOJIN3 TaJIOTeHAKAHOB, AJIKIVIMPOBAHNE aMMHAaKa
CIIUpPTaMHU, BOCCTAHOBJICHHE HUTPOCOSAMHEHMI, paclieruieHneM amuaoB no ['odpmany, cuHTe3
["aGpuens u B3aMOIeHiCTBHE MIEPBUYHBIM aMHUHOB C apeHCYIb()OXIOpUIaMHU.

DOnekTpoHHOe cTpoeHue. KHcnoTHO-oCHOBHBIE CBoiicTBa. HykineohuabHOCTE aMHHOB:
AIKUTUpOBaHUEe aMUHOB 110 ['omaHy, peakinu ¢ IpOU3BOAHBIMU KapOOIOBBIX KUCIIOT, C ajlbJIe-
TUJaMU U KETOHaMHU, C alleTUJIEHOBBIMU YIJIEBOJIOpOAaMU. MeXaHU3M alKUIMPOBaHUS aMMHaKa
OpoMMeTaHOM.

Pacuiennenue coneit ammonusi. Peakiuu ¢ a30TUCTOM KUCIIOTON NEPBUYHBIX, BTOPUYHBIX
Y TPETHYHBIX aMUHOB. M3oHUTpUIIbHAS peakius. OKUCIeHNE aMUHOB.

ApomaTnyeckue amuHbl. Knaccudukamus, HoMeHkiIatypa u uzomepus. CrocoOsl mo-
JyYeHHUsI: BOCCTAHOBJICHUE HUTPOCOCTWHEHNN, aMUHUPOBAHHUE apWITAIOTCHUIOB, MEPETPYIIH-
poBka amuzoB 1o ['odmMaHy, peakiuu alKUIUPOBAHUS W ApUIHUPOBAHUS MEPBUYHBIX AMHHOB,
BoccTaHoBJIeHHE ocHoBanumi [1Iudda.

CrpoeHue aHWIMHA.

XUMUYECKHE CBOMCTBAa apOMATHYECKHMX aMHHOB: KHCIOTHO-OCHOBHBIE CBOMCTBA, HYK-
neounpHbIe CBOMCTBA (QIKWIHPOBAHKE, apHIMPOBAHNE U AllUIUPOBaHUE), 00pa30BaHUE OCHO-
Banuit Hudda, B3aumopaelicTBre ¢ a30TUCTOM KUCIOTOM.

Peakuuu snekTpoduibHOTO 3aMelieHus (TaloreHHpOBaHue, HUTPOBaHUE, Cylb(upoBa-
HUE), pPEaKIMU OKUCIICHUS aMUHOB (OKHUCIIEHHWE CHUIIBHBIMHU OKHCIHTEIISIMH, IIEPMAaHTaHATOM Ka-
TS, IEPOKCUCEPHOU KUCIIOTOM).

ApomaTuyeckue auazocoeauHenus. Kimaccudukamnus B 3aBUCUMOCTA OT KHUCJIOTHOCTH
cpensl. HoMmeHknatypa nuasococequHeHuil. MexaHu3m oOpa3oBaHHsS coJield apeHAHAa30HUS U
CTpOeHHE KaTHOHAa O€H30111a30HUsA. AMPOTEPHOCTh AUA30COEAMHEHUN.

Peakuuu coneil apeHANAa30HUS C BBIJCICHHEM a30Ta: HYKJICO(DUIHHOE 3aMEIICHUHE JIH-
azorpynmsl (Ha GTOp, XJIOp, TUAPOKCOTPYIITY), PAAUKAILHOE 3aMelleHrne Aua3orpynmnsl (Ha I,
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SCN, N3), BoccTanosnenue (pochopHOBATUCTOMN KUCTOTON, ITAHOIIOM).
Peakiuu coneii apennua3oHusi 6e3 BBIIEICHUS a30Ta, peakiuu a3ocouyeTranus (¢ GpeHo-
JaMH, C apOMaTUYECKUMH aMUHAMU, C apEHAMH).

Amunoxkuciomol, nenmuodwvl u deaxu. Homenkinatypa amMmuHokucnor. IIpuponnbsie aMmuHo-
KUCJIOTBl. XHUPaIbHOCTh AMHUHOKHCIIOT, 00pa3yoUIMX MpoTeuHbl. KUCI0THO-OCHOBHBIE aM(po-
TEpHBIE CBOWCTBA MPUPOIHBIX AMUHOKHCIIOT.

CuHTe3bl a-aMUHOKHUCIIOT U pa3zeleHue paueMmudeckux ¢popm. HomeHkinaTypa nentuaos.
OcCHOBHBIC TPUHLUIBI CHHTE3a TOJUICHTHIOB; 3alIUTAa AMHHOTPYIIIBI M AaKTHUBAIUS Kap-
O6okcuibHOM rpynmnsl. TBepaoha3HbIi CHHTE3 ENTH/IOB.

OO1u1re TPUHIMIIBI OTIPEICIIEHUS] CTPOCHHUS MENTHI0B U OenkoB. [lepBuyHas, BTOpUYHAs U
TpeTu4Has CTpyKTypa 6enkoB. [ToHaTue o pepmenTax u pepMEHTATUBHOM KaTaJln3e.

Y1l Veneeoownt

Monocaxapuasl ¥ noiaucaxapuabl. Kiiaccudukanus u crepeoXumust MOHOCaxapui0B. Allb-
71036l (aJIbOTPEO3bI, aJIbJAO0NEHTO3bl, AIbJOTEKCO3bl) U KETO3bl. CTEpEeOXuMus ajibJ103 U KETO3 B
npoekiusax Pumepa. [{uknnyeckrue noiayaneTand ajabJ0rekco3 - MIIOKONUPAHO3bl U TIIOKO(Y-
paHo3bl. & - u b -AHomepsl. Dopmyibl Xeyopca sl aHOMEPHBIX MOHOcaxapuaoB. Tayromepust
LUKIMYECKHX M OTKPBITBIX (JOPM B pacTBOpax MOHOCAXapUIOB, MyTapOTAIUs IJIFOKO3bI, KOH-
dbopmaru TUPaHO3HOTO IHUKJIA.

Peakiiun MoHocaxapuioB. [lomyueHue rimko3uaoB, Kak 0co00i popMbI HUKINYECKUX alle-
tasieii. CHHTE3 MPOCTHIX U CIIOKHBIX 3(UPOB MOHOcaxapuaoB. OKUCIEHHE aIb03 IO allbJOHO-
BBIX KHCJIOT, JIJAKTOHU3ALUs aJlbJJOHOBBIX KUCIIOT. McuepnbIBaroliee OKUCIEHHE MOHOCAXapu10B
HOTHON KucimoToi. OOpa3oBaHue 03a30HOB MPHU B3aMMOACHCTBHH ¢ (peHmnruapazuHoM. CHHTE3
MoHocaxapu0B o Kunnanu-®@umiepy u nerpananus no Bomro-Pydody.

Hucaxapunsl (6103b1): MaJIbTO3a, 1EUI00M03a, J1aKkTo3a, caxaposa. [lonucaxapuasl - 1en-
JF0JI03a M KpaxmMal.

Y1l I'eTepouukjinyeckue coeAuHEeHUs

Knaccudukanus rerepouukios. [IaTuuieHHble apoMaTHYeCKUe TeTePOLUKIIbI C OJJHUM Ie-
tepoatoMoM. Dypan, THodeH, nuppod. Cunte3 1,4-nuxapbonunbHbix coenunenuit (Ilaanb-
KHnopp), B3aumusle nepexo/ibl (peakuus FOpbeBa). Peakiun 3nekTpoduiabHOT0 3aMeeHus B -
TUYWICHHBIX apOMAaTHUYECKUX TETePOIMKIIAX: HUTPOBaHHE, CyJlb(pHUpOBaHUE, TalOreHUPOBAHHE,
dopmuupoBaHue, auuiaupoanue. OpueHTanus eKTPOPUIBHOTO 3aMeIIEeHUs.

[lecTuuneHHbIE apOMaTUUYECKHE TETEPOLIMKIBI C OJHUM FeTepOaTOMOM.

[Mupuaun. Cunte3 nupuauHa. [lupuaun kak ocHoBanue. Peakiuu nupuauna. OkucieHue u
BOCCTaHOBJICHHE NMUPHUINHA. Peakiuu 31ekTpouIbHOTO 3aMeIIeHus] B TUPUANHE: HUTPOBAHHE,
cyabupoBanue, ranorenupoBanue. N-Okuch NupUIMHA U €€ UCIIOIb30BaHUE B PEAKIIMU HUTPO-
BaHus. Hykneo¢uiabHOe 3aMelieHre aToMOB BOJIOPO/a B MUPUANHE U XMHOJIMHE B PEAKIMSIX C
amusioM HaTpus (Ununbabun) u GeHmwmTHEeM.

Y11l CoBpemennble pu3NKO-XMMHYECKHE METOAbI AHATHU32 OPraHUYeCKUX BellecTB.
Xpomarorpadus, UK-cnekTpockomnusi.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3ZAHUA) 1JIAA CTYAEHTOB
IO U3YYEHUIO JUCIUITJINHBbI

OnHa U3 1ennei TaHHOW MTPOrpaMMBbI - TOMOYb CTYACHTaM OTJIETUTh 00s13aTeIbHbIN MaTe-
pHai OT BTOPOCTENEHHOTO MPU CaMOCTOSATENIbHOW paboTe ¢ KOHCHEKTOM WK ydyeOHukoMm. He-
CMOTpSl Ha LIMpoYaiilliee pacnpoCTpaHEHHE COBPEMEHHBIX METOJOB OOY4YEHHS U JAOCTYNMHOCTh
pa3sHooOpa3Horo yyeOHOro Marepuaia B yueOHUKax U B VIHTepHeTe, TONBKO caMOCTOsITeNbHas,
yIOpHas, €CIM He CKa3aTh TsHKENast paboTa Mo KOHCIEKTUPOBAHUIO (JIEKIHHA, yUeOHUKOB, IPYTHX
MaTepUasoB), CAMOCTOSTEILHOE HAIIMCaHUE BAXKHEUIIINX YPAaBHEHUM U MEXAHU3MOB, U CaMOCTO-
ATEJIbHOE PElIeHNE CUHTETUYECKUX 3ajau CIIOCOOHO MPHUBECTH K YCIIEXY B M3YYEHHU OpraHuye-
ckor xumud. [IpocnymmBanue Kypca JIEKIUN CO31a€T OCHOBY UL U3y4YEHUS] OPraHUYECKOU XH-
MHUU U OXBATBIBACT BCE TEMBI, BBIHOCUMBIE Ha dKk3aMeH. OIHAaKO, IPOCIyIIaHHbIE JIEKI[UU, PABHO
KaK U MIPOYMUTAHHbIC YUYEOHUKH OCTAIOTCSl MACCUBHBIM 3HAHUEM JI0 TE€X TOp, TOKa HE POU30UIET
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3aKperyieHre MaTepuaia Mpu MOATOTOBKE K JIabopaTOpHBIM paboTaMm, MpH HANMCAHUU TECTOB,
KOHTPOJIBHBIX Pa0OT M aHaM3e omuOoK. To, 4TO JIerko AOCTaérest — JETKO TePSETCS WM 3a0bI-
BAETCA, IPUYEM 3TO CIPABEUIMBO HE TOJIBKO MO OTHOLIECHUIO K KYpCy OPraHMYE€CKOM XUMHUH.

Paboueii nporpammoit qucuuIuinHbl « OpraHuyeckasl XUMUsD) IpeayCcMOTpeHa caMOCTOs-
TenbHast pabota cTyneHToB B o0beMe 144 yacoB. CamocTosTenbHas paboTa MPOBOAUTCS C Lie-
JbI0 YriyOJIeHus 3HAaHUK 110 AUCHUILTMHE U TIPeAyCMaTpHUBAET:

- YTEHHE CTYJIEHTaMHU PEKOMEHJ/IOBAHHOW JINTEPATYphl U YCBOCHUE TEOPETUUYECKOIO Ma-
Tepuaa AUCLUUIIINHBL

- IOATOTOBKY K 1TaOOpaTOpHBIM paboTaM U KypcoBoii paboTe;

- paboty ¢ lHTepHET - HCTOYHUKAMH;

- BBITIOJIHEHUIO TECTOBBIX 3aJIaHUM, HAIMCAHUU KOHTPOJIbHBIX Pa0OTH cjaue IK3aMEHOB.

[TmanupoBaHKe BPEMEHHM Ha CaMOCTOSTEIBbHYIO PadOTy, HEOOXOIUMOIro Ha H3y4YEeHHE
HACTOSIIEH AUCIUIUIMHBI, CTYI€HTaM JIy4Ille BCErO OCYIIECTBISATh HA BECh CEMECTp, IIpeaycMar-
pHUBas [IpH 3TOM PETYJIIPHOE TOBTOPEHHUE MPOMIEHHOr0 Marepuaia. Martepuai, 3aKOHCIIEKTHPO-
BaHHBIN HA NEKLIUAX, HEOOXOAUMO PETYISAPHO OTOIHITH CBEACHUAMHU U3 INTEPATYPHBIX UCTOU-
HUKOB, IMPEJICTABICHHBIX B paboyeil mporpamme IUCHHMILIMHBI «Opranudeckas xumus». [lo
KKJIOM U3 T€M JUIsl CAMOCTOSATEIBbHOIO U3YUYEHUs CIEeyeT cHayalla MPOYUTAaTh PEKOMEHI0BaH-
HYIO JINTEPATYpPY U NPU HEOOXOAUMOCTH COCTaBUTh KPaTKUIl KOHCIIEKT OCHOBHBIX IOJIOKEHUH,
TEPMHHOB, CBEACHUI, TPEOYIOINX 3aIOMHUHAHUS U SBJSIOUIMXCS OCHOBOIOJATAIOIIMMU B ATOU
TEME U JUIsI OCBOEHHUS IOCIEAYIOIHNX PA3esoB Kypca.

Jlns paciivpeHus 3HaHUM 110 JUCHUIIMHE PEKOMEH1yeTCsl UCIOIb30BaTh IHTepHET- pe-
CYpChl: IPOBOAMTH IMOUCK B PA3IMYHBIX CHUCTEMAX, TAKUX KaK OOILIUE MMOMCKOBBIE CHUCTEMBI:
www.rambler.ru, www.yandex.ru, www.google.ru, www.yahoo.ru; crnenuagbHble MOHUCKOBBIC
cuctemsl: http://www.chem.msu.su/ rus/elibrary/,http://www.chemnavigator.hotbox.ru/.

CTyaeHT 0JKeH OCBOMTB, IIPEXJIE BCEro, «rpaMMaTUKY» OPraHMYECKON XUMHUHU: IO-
3HAKOMHUTbCA C KiaccupuKalued M HOMEHKJIATYpOW OpraHMYeCKHUX COEIMHEHUH, MOJIyYHUTh
HavaJbHbIE 3HAHUSI O IIPOCTPAHCTBEHHOM U JIEKTPOHHOM CTPOEHUH COEAVHEHUN ¢ KOBAaJIEHTHON
CBS3bI0, O TUIAX pa3pblBa KOBAICHTHBIX CBS3€H M KiIacCU(UKALMK OpraHWYecKuX peakiuil. Ox
JOJIZKeH NMOHATHLOCHOBHBIE NPUHIUIBI TEOPUHU DIIEKTPOHHBIX CMELICHHWM, OCHOBAaHHOM HA WH-
TYKTUBHOM U Me30MepHOM 3((deKTax pa3nyHbIX IPyHNIUPOBOK. Bce 3TH 3HAaHUS OH JOJKEH
MOJIy4NTh, U3ydas pasnen «TeoperHyeckue OCHOBbI OPTraHUYeCKOM XMMHMW», II€ OHU H3JI0-
JKEHbl Ha IpUMEpe IPOCTEUIINX pPEAKIUN MEXAy KHCIOTaMH M OCHOBaHUSAMH. KHCIOTHO-
OCHOBHBIE peaklUu M30paHbl A 3TOH 1enu HeciaydaiiHo. COrjacHO COBPEMEHHBIM IPECTaB-
JICHUSIM O TPUPOJAE KUCIOT U OCHOBAHUM, MOAABIISAIONIEE OONBIIMHCTBO OPraHMUECKUX peaKIni
BKJIIOUAET KHCIIOTHO-OCHOBHBIE B3aMMOJEHCTBUS, IO KpalHEH Mepe, B KaueCTBE OTAEIBHBIX
CTaJIuH.

Bropasi yacTh MoCBSIIEHA XUMHUH OT/ENbHBIX KJIacCOB coeluHEHMH. M30paHHas mo-
CJIEIOBATENIbHOCTh KJIACCOB TaKOBa, YTO MO3BOJISET MOCTENEHHO 3HAKOMUTHCS C HOBBIMU peak-
UMM, TOHSATUSAMU U KOHIEMIHUSMH OPraHWYEeCKOH XMMHUHU C MaKCUMaJIbHBIM COOJIOJCHUEM
MPUHIINIIA «OT MPOCTOTO K CIOXKHOMY». [10 3TOI mpuunHe B NEPBBIX IJ1aBaxX U3JIararoTcsi XUMUS
YIJICBOJOPOAOB M MeETOAbI BBEACHHMS B HMX MOJIEKYJbI PAa3JIM4YHBIX (PYHKIHMOHAJIBHBIX
rpynmni.

ITocne u3ydeHHs aMKIMYECKHX aln(aTHUECKUXYTIEBOJOPOIOB OCHOBHOE BHUMaHHE
yeneHo MeToAaM TpanchopMaunu GyHKIHOHATBbHBIX IPYNII, PACCMOTPEHA XUMHUS TajoreH-
IIPOU3BOJHBIX, METAIJIOOPTaHUYECKUX M AIEMEHTOOPTaHNYECKUX COESIUHEHHM, CIIMPTOB, allbJie-
TU/I0B U KETOHOB, KAPOOHOBBIX KUCJIOT M UX MPOU3BOJHBIX, aMHUHOB U COJIEH AMa30HMsS. 3aKaH-
YHUBAETCS] U3yUYeHHE MHOT000pa3us OPraHMUECKUX COeIMHEHUI pacCMOTPEHHEM XUMHH HEKOTO-
PBIX T€TEPOLUKINYECKUX COECAMHEHUH M BaKHEUIIUX OMOOPraHUYECKUX CyOCTpaTOB - yTIJIeBO-
JI0B, OEJTIKOB U HYKJIEMHOBBIX KUCIIOT.

H3yyeHue opraHn4ecKUX COeIMHEHMI MPOBOAUTCSH 10 CJIeAYIOUIEeMY IIAHY.

«Homenkaarypa». IlpuBoasarcs npumepsl Ha3BaHUI HanboJiee TUIHMYHBIX NPEACTABU-
TeJed maHHOro kiacca. Ilpeanourenue otnaercs cucremarndyeckod HomeHkiarype MIOITAK.



17

BMmecTe ¢ TeM ynmoMHMHAIOTCS ¥ TPaJAULMOHHO NPUMEHsEMble TPUBUAIBHBIE HAa3BaHUSA, a TAKXKe
Ha3BaHUS 10 paJuKalbHO-(PYHKIMOHAIBHON HOMEHKIAType. To k€ OTHOCHTCS U K Ha3BaHUSAM
COEJIMHEHUH B CXeMaxX OPraHUYECKUX peaKIHil.

«Cnoco0bl nosryyenus». PaccMaTpuBaioTcsi MEeTO/IbI, HANOOJIEE IMUPOKO MPUMEHSEMbIE
B IIPOU3BOJICTBE M B MpeNapaTUBHbIX JJAOOPATOPHBIX CUHTE3aX. Peakiuu, cOCTaBIAIONIME OCHO-
By 3THUX METOJIOB, MOAPOOHO paccMaTpUBAIOTCS B paszzuenax «Peakuum» COOTBETCTBYIOLIMX
KJIACCOB.

«Du3nyeckue cBoiicTBa U crpoeHue». Kak mpaBuio, noapodbHo obcyxkaaercs cTpoe-
HUE NPOCTEHIIEro MpeaCTaBUTeNs COOTBETCTBYIoIEro kinacca. OOCykaeHne BeJeTcs Kak B Tep-
MHUHAaX 3JIEKTPOHHBIX 3()()EKTOB U TeopuM pe3oHaHCa, TaK U B paMKaxX TEOPUU MOJEKYJISPHBIX
opOutaneil. DT NaHHbIC MO3BOJSIOT OLICHUTh IOBEJEHHE COOTBETCTBYIOLIUX COCIMHEHHH B
NPOCTEUIINX OAHOAIIEKTPOHHBIX PEAKIIUAX.

«Peaknum». PaccmarpuBaroTcs cBeleHHsI 0 Hanbosee BaXKHBIX XUMUYECKUX IpeBpalle-
HUAX COCIMHEHUN JAHHOTO KJacca.

«Haunbos1ee BaskHbIe NpeICTABHUTENM». AHAIM3UPYIOTCA JaHHBIE O MPOMBILIUIEHHOM
IPOM3BOJICTBE, (PU3MYECKUX CBOMCTBAX M NMPAKTHYECKOM NPUMEHEHHH Haubojee BaXKHBIX CO-
€/IMHEHUH COOTBETCTBYIOILETO Kiacca.

IIpakTHKYM 1O OpraHu4YecKoii XMMHM TIpeIaracT BO3MOXKHOCTh Ha MPAKTHKE 3aKpe-
[UTh MOJTY4YEHHbIE TEOPETUYECKHE 3HAHUS U XUMUYECKUM ITyTEM I03HATh CTPOEHHE M CBOWCTBA
OpraHn4ecKrux BemecTB. K BBIMOIHEHUIO MPAaKTHKyMa CIEAYyeT MPUCTYNaTh IOCIE OCBOCHUS
TEOPETUYECKOI0 MaTepuaa.

YroObI B MOJHOW Mepe MPEACTaBUTh IPOIECC CTAHOBJICHUSI COBPEMEHHOW OpPraHMYeCKOn
XUMHHU B UCTOPHUYECKON PETPOCHEKTHBE, PeKOMeH1yeTcsl 00palaTh BHUMAaHHe HA XUMHUKOB -
ABTOPOB OTKPBITHS TeX MU MHBIX OpraHuveckux peaknmii. [Ipu sTom TOT dakr, yro 3HAUM-
TEJIbHOE YMCJIO YKa3aHHBIX PEaKIMi U3yuyeHO MHOTHE IoJibl TOMY Ha3al, He JO0JKEH BBOAMTH B
3a0myxaeHne. MpICab O TOM, 9TO (POPMHUPOBAHUE OPTAaHUYECKOW XMMHU KaK HAyKd ITaBHO 3a-
BEpPIIEHO U BCE OPraHWYECKUE pPEeaKIMU yXKe OTKpBITHI, HeBepHa. CoBpeMeHHas opraHuyeckas
XMMUS - OJTHA M3 HanOoJiee TMHAMUYHO Pa3BHBAIOIINXCS XUMHUYECKUAX TUCIUILTHH. ExxeroaHo wc-
CJIe/IOBATENI OTKPBHIBAIOT COTHM HOBBIX OPraHMYECKHX PEaKIMH, CHHTE3UPYIOT AECATKU ThICAY
HOBBIX COCIUHEHUI. DTOT MOTOK HOBOHM MH(OpMAIy, HECOMHEHHO, TPEOyeT MOCTOSIHHOTO CO-
BEpPILICHCTBOBAHUS TEOPETUUYECKUX MOJXOA0B, KaK B OLIEHKAX PEAKLMOHHOM CIIOCOOHOCTH Opra-
HUYECKUX COCMHEHUH, TaK ¥ B CTPATETUN OPTaHMYECKOTO CHHTE3A.

IIpexne yeM NpUCTYNUTh K BBHIIOJIHEHUIO 3aJJaHUi JJI1 CAMOKOHTPOJIS, CTyIEeHTaM HeoO-
XOJUMO H3YYHUTh PEKOMEHIyEMYIO0 IO KaXJIoW Teme nuteparypy. OOmuii crnucok y4yeOHO,
y4eOHO-METOIMYECKOM W Hay4YHOM JMTepaTyphl NPEACTaBIEH B OTAEIBHOM pazjelie MOCoOHs.
Kpome Toro, B JIGKIMOHHOM Kypce 10 KaKJ0W TeMe yKa3aHa OCHOBHAs M JIOTIOJHUTEIbHAS JIH-
TepaTypa.

PexoMeHIauuM K M3y4eHHUIO OT/IEJIBHBIX TEM Kypca:

IIpu wnzyuenun tembl «OCHOBBI HOMEHKJIATYpbl OPraHMYECKUX COEIUHEHHI» ocoboe
BHUMaHHE CIIeyeT 00paTuTh Ha 3aMmecTtutenbHylo HoMeHkIaTypy (MIOITAK). 3naTe ocHOBHBIE
IPUHIUIBI TOCTPOEHUS Ha3BaHUI OPraHNYEeCKUX COCIMHEHUH, OHATHS POJOHAYalbHas CTPYK-
Typa, XapaKTepUCTUIECKUE TPYIIIbI, 3aMECTHTEh, paaukai. Ha3BaHHS OCHOBHBIX KJIACCOB Op-
TFaHWYECKUX COEMHEHHMH, CIIOKHBIX MOJIU - U TeTepOPYHKIMOHAIBHBIX COSAMHEHHH.

[Tpu nzydenun tembr « THITBI CBSI3€i, TPOMEKYTOUHBIC YaCTUIBI B OPIraHUYECKUX peaK-
USX. DIEKTpOHHBIE AP PEKTH» 0c000€e BHUMAHUE CIIEAyeT OOpaTUTh Ha XapaKTep pa3phiBa CBS-
3eil B OPraHWUYECKUX COCEIMHEHHSX, MPOMEKYTOUHBIX YaCTHUIIBI, (paauKaibl, KapOOKAaTHOHBI,
KapOaHMOHBI), a TaKXKe JIEKTPOHHBIE Y(PPEKTH 3aMecTuTeNel (MHIYKTUBHBIN, ME30MEpHBI) U
WX BIIMSIHAE HAa YCTOMYMBOCTD PAJMKAIIOB, KAPOOKATHOHOB U KapOaHUOHOB.

ITpu nzyuenun temsl «KUCIOTHI 1 OCHOBaHUSA» CelyeT 0OpaTUTh BHUMAaHUE HAa KUCIOTHI
u ocHoBaHUA bpeHcrena u Jlptouca, conpsiKeHHbIe KMCIOThl U OCHOBaHMS. Y CBOMTH MPUHLIUI
ITupcona.

ITpu usyuyenun temsl «CTepeoXumusd» 0co60e BHUMaHME CIelyeT 00paTUTh Ha CIIOCOOBI
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1300pakeHHs MPOCTPAHCTBEHHOTO CTPOEHMS MOJIEKYN C SP -THOPHIN30BAHHBIMH YIJIEPOIOM:
KJIMHOBUJIHbIE TNPOEKIUH, '"JeconuibHblE KO37bl", mpoekuuu HbloMeHa. YCBOUTH NOHATHS
«KOH(opMaIKn», «KOHPOPMEPBI», ACUMMETPUUECKUI aTOM YIJIepoAa, OTINYne KOHpopManui
0T KoH(urypamuii, npuHIUN R,S-HOMEHKIATyphl SHAHTHOMEPOB, Npoekuuun Puimepa, n300pa-
KEHHE MOJIEKYJbl JAHHOT'O COEJMHEHHUsS C IIOMOINBIO PA3JIMYHBIX IPOEKLUOHHBIX (op-
MYJI,TIEPEX0]] OT OJTHOM MPOCKITMOHHON POPMYITBI MOJICKYJIBI K JPYTOH.

W3ydenue crieayrommx pas3ieioB (BaKHEMIIMX KJIACCOB OPraHMYECKUX COEIMHEHM)
IpeJIoiaracT 3HaHue:

1) Ha3BaHuii HanOoJIee THIUYHBIX MPEICTABUTENICH TAaHHOTO Kiacca (MpeArnoYTeHue OT-
naercs cucrematnueckoir Homenkinarype MIOITAK),

2) METOI0B CHHTE3a, HanboJiee MUPOKO MPUMEHAEMBIX B IPOU3BOCTBE U B 1a00OpaTopu-
X,

3) cTpoeHue MPOCTEHIIEero MpeJCTaBUTENIs COOTBETCTBYIOLIETO Kilacca (Kak B TEPMHHAX
AIIEKTPOHHBIX APPEKTOB U TEOPHH PE30HAHCA, TAK U B PAMKaX TEOPUH MOJIEKYJSPHBIX OpOUTa-
nen),

4) nauOosiee BaKHbIE XMMUYECKUE MPEBPALIECHUS COCIMHEHUIN JaHHOI'O KJIacca, OCHOB-
Hbl€ MEXaHU3MBbI peaKkIuii,

5) cBeeHuUs O MPOMBIIIJICHHOM IPOU3BOJICTBE, (DU3MYECKUX CBOMCTBAX M MPAKTHYECKOM
NpUMEHEHUH HanboJjiee BaXKHbIX COSMHEHUI COOTBETCTBYIOIIETO Kiacca.

Pa3bsicHeHus1 10 MOBOAY padoOTHI ¢ TECTOBOM CHCTEeMOMKYpca.

ITocne n3ydyeHus OCHOBHBIX pa3ziesioB Bam mpejuiaratroTcs 3ajaun, Ha OCHOBaHMM KOTO-
PBIX COCTaBJISIIOTCS BAPUAHTHI KOHTPOJIBHBIX padoT, MPeyCMOTPEHHBIE ITporpaMMmoii. B mocobue
BKJIIOYEHBI TECTOBBIE 3aJjaHUs JJIs IPOBEPKU OCTATOUYHBIX 3HAHUM 110 MTpeaMeTy (Takasi IpoBepKa
IIPOXOJUT Ha YETBEPTOM KYpCE B CEJbMOM CEMECTPE).

Tect cocTout u3 yacteit A (c BBIOOpOM oTBeTa), B (3a1anus Ha COOTBETCTBHE, JTUOO He-
CKOJIBKO MpaBMIbHBIX 0TBETOB), C (BBl 1OMKHBI AaTh pa3BEPHYTHIM OTBET CAMOCTOSATENBHO).

Kaxxnprit Tect onenuBaetcs o 40- 6anpHOM mkane (dacth A-1 6amr, yacte B-2 Gama,
yacTth C-3 Gamna).

Tema cunraercs ocBoeHHOMH, ecinu Brl nann He meHee50% npaBUIIbHBIX OTBETOB.

CogeTbl 110 NOATOTOBKE K IK3aMEHY U 3a4eTy:

ITpu moAroToBKe K 3K3aMEHY U 3a4eTy 0co00€ BHUMaHME cielyeT 0OpaTUTh Ha CIEIyIo-
1€ MOMEHTBI:

1. TeopeTnueckuii Marepuasl CiaelyeT MOBTOPUTH B IOPSAKE, NMPEAYCMOTPEHHOM IIPO-
rpaMMoii, oOpaiasi 0co60e BHUMAaHUE Ha F€HETHYECKYIO CBSA3b MEXKY PAa3JIMYHBIMU KJIaccaMu
OpPraHMYECKHUX COCAMHEHUM.

2. BBINOJIHUTE BCe pEeKOMEHAYEMbIE TPAKTUUECKUE 3aaHUS.

OmnbIT preMa 3K3aMeHa U 3a4eTa BBISBUIL, YTO HAUOOJbIINE TPYJHOCTH IIPU IPOBEACHU U
HK3aMEHa U 3a4eTa BO3HUKAIOT MO CIEIYIONINM pa3zeiaM:

- Crepeoxumusi. Ontudeckas usoMmepus. AOCOIOTHasE KOH(UTYpaIusl.

- DIIEKTPOHHOE CTPOCHHE OPraHMYECKUX COeAMHEHHI. B3anmMHoe BiIMsIHHE aTOMOB B MO-
nexyJe. MHTepnperanys ¢ NO3UIMHA IEKTPOHHONW TEOPHUH.

- MexaHu3MBbI peakiuii.

Jlnist Toro 4yToOBl N30€XaTh TPYAHOCTEH NPU OTBETAX 10 BBIIICHA3BaHHBIM pa3jeliaM, pe-
KOMEHIyeM:

1) cucremMaTH4ecKu rOTOBUTHCS K 3aHATHUSM,

2) HE OrpaHUYHMBATHCS 3ayYHMBAHUEM TEKCTa, & HCKATh MIPHUYMHHO-CIICICTBEHHBIE CBS3H,

3) MOAKPEIISTH TEOPETUIESCKUE 3HAHHS PEIICHUEM 3a/1a4.

Pexomenganuu nmo padore ¢ TUTEPATYPOI:

ITpu u3y4yeHnn TUCHUIUIMHBI 0CO00€ BHUMAaHHE CleAyeT OOpaTUTh Ha CIeIyIolIue JUTe-
paTypHble HCTOUYHUKU:

1. Banos, B. I'. Oprannueckast Xumust: yueo. mocodue it CTYACHTOB BBICII. TTe[. y4eO.
3aBeaenuit / B. I'. IBanos, B. A. I'opnenko, O. H. I'eBa. — 4-e u3z., ucnp. — M.: M3naTensckuid
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HeHTp «Akanemus», 2008. — 624 c.

2. Tpasenb, B. @. Opranndeckast XumMusi: Y4eOHUK IS CTYICHTOB By30B, 00YJarOIIUXCS
10 HaIpaBJIeHUIO0 «XUMHYECKas TeXHOJIOrus u ouorexHosorus» / B. @. Tpasens. - M.: UKI]
Axanemknwmra, 2005. - T. 1. — 727 c.

3. Tpasenb, B. ®. Oprannveckas Xumus: YUeOHUK JJI CTYJICHTOB By30B, 00yYarOlInX-
Csl TIO HAMpPaBICHUIO « XUMHUYECKask TEXHOJIOTUsS U onorexHonorus» / B. @. Tpasens. - M.: UKI]
Axagmemknwmra, 2005. - T. 2. — 582 c.

PexoMeHaanmnu mo HAMUCAHUIO KYPCOBOii padoThI

KypcoBast pabota — ogHa u3 00s3aTeNbHBIX (POpM yueOHO-HUCCIEA0BATEIBCKON pabOThI
CTYJICHTA, BBIMOJHAEMAsl B IIPeJieJIaX 4acoB, OTBOJIMMBIX HA CAMOCTOSITEIbHOE U3YUEHUE JTUCIIN-
muHel B cooTBeTcTBUU ¢ PI'OC BO. KypcoBas pabora BeinosHseTcs B cOoTBeTCTBUU ¢ [lo0-
XKeHHEeM 0 KypcoBoii pabote (mpoekre) B PI'BOY BO «BI'TIV».

1. [Ipexxie ueM NpUCTYNMUTh K HATMCAHUIO PA0OTHI ClIeAyeT HAMETUTh MPUOIU3UTEIbHBIN
IUIaH PacloJIOXKEHUs MaTepuaa.

2. Pabota momxHa UMETh: TUTYJBHBIN JIMCT, OTJIABJICHHUE, BBEIEHUE, 0030p JTUTEPATypHI
0 3aTParuBaeMbIM BOIIPOCAM, M3JI0KEHUE U O0CYXJIEHHE PE3yIbTaTOB PaOOTHI, OMUCAHUE IKC-
MEPUMEHTA, BBIBOIbI, CIICOK JTUTEPATYPHI U, B HEKOTOPBIX CIyYasX, MPUIOKEHUS.

3. Yro xacaercsi 0pOpMIICHHS TUTYJILHOTO JIMCTA, CIIUCKA JIUTEPATYPHI, ONMCAHHS dKCIIe-
PUMEHTA, TO OHU JIOJKHBI OBITH BBIAEPKAHBI B CTPOrOM COOTBETCTBHM C HOPMAaMH, MPUHSATHIMU
B TOJIOKEHUHU O MOPSIKE HAMCAHUSA KYpCOBBIX paboT. boibiioe BHUMaHUE JOJDKHO OBIThH yJie-
JICHO JTUTEePaTypPHON I'PAaMOTHOCTH, YETKOCTU U BBIPA3UTEIHHOCTHU TaOIHIL, TPA(UKOB U CXEM.

4. TutynbHBIN JTUCT, BBEJCHHE U BBIBOJIbI OOBIUHEE 1I€JI€CO00pa3Hee MUcaTh MOCie TOro,
KakK Bcs paboTa y)Ke HamucaHa M €CTh BO3MOXKHOCTh OILEHUTH €€ B IesnoM. Onucanue 3KCcrepu-
MEHTa HaJl0 TOTOBUTH 110 YacTsM, [10 Mepe ero BhinosHeHus. Hanuuue takoro poaa "3aroroBok"
XOpOIIO OTPEAAKTUPOBAHHBIX, CUIIBHO YIIpoliaeT padoty. Becbma xkenaTenbHO Takke, 4TOOBI U
0030p IuTEpaTypbl ObLI BYEpHE HAKMCAH 3aJI0JITO JJO OKOHYAHUS HKCIIEPUMEHTA.

5. KypcoBas paborta siBisieTcst opuiManbHbIM JOKYMEHTOM, TIOATOMY €€ TUTYJIbHBIH JIUCT
JIOJKEH OBITh 0O(DOPMIIEH B COOTBETCTBUM C TPEOOBAHUSIMHU.

7. OrnaBnenue paboThl B MIEPBOM BapHaHTE JeJaeTcs B CaMOM Hauajie, TaKk KaK OHO
JIOJDKHO OTpakaTh CTPYKTYPY PaOOThI, BHISBIISATH JJOTUYECKHE B3aUMOCBS3U OT/IETBHBIX YacTei.
Wuorga ynoOHO TU1aH caenath B BUe orinapieHus. OKoHYaTeIbHOE OTJIaBICHHE COCTABIISETCS B
CaMOM KOHIIE paOOTBHI.

7. BBeneHre MOMKHO KpaTKO U3JNararh Leidb M 33Jayd, CYUIHOCTh paboThl, a TaKkKe OC-
HOBHBIE ITyTH €€ BBINMOIHEHUSI. IMEHHO 3/1eCh CllelyeT yKa3aTh Ha TEOPETHUECKYIO WJIU MPAKTU-
YEeCKYI0 3HAUMMOCTh paboThl. HeoOxommMo Takke MOAUYEpKHYTh, €Clii paboTa UK 4acTh ee 3a-
BEpIlIEHA M HANpaBJI€HA B M€YaTh /MU MOXKET OBbITh yKe OIyOIMKoBaHa/.

Bo BBeaeHnn uznararoTcst He BBIBOBI, a, TJIaBHBIM 00pa3oM, 3HaYMMOCTh paboThl. MHO-
I/1a MOJIE3HO 3[1eCh OOBSICHUTD pacloyiokKeHne MaTepuaia B Bareii padote.

8. HeoOXxoammo CKpymyse3HO TOYHO OroBapvBaTh B paboTe, Kakue M3 UCIOIb3YEMBIX
JAHHBIX MOTYy4YeHbl TUYHO Bamu, u ykazath (pamMuIiio UCTIOTHUTEIIS.

9. BBIBOJIBI JOMKHBI OBITh KPAaTKUMU, MIOHATHBIME U o0ematomuMu. Kaxaoe otnenpHoe
MOJIO’KEHUE JI0JKHO ObITh 3aHYMEPOBAHO.

10. B koHIte paboThl B BUI€ IPUIIOKEHUH OBIBACT MOJIE3HO MOMECTUTH TaOIHIIbI, YepTe-
¥, KPUBBIC, CIIEKTPBHI.

11. TutrynbpHBIN THCT, OINIaBIEHHE HE HyMepyroTcs. Hymepaiiust mpou3BouTCs ¢ IEPBOM
CTpaHHULbI BBEICHUS. JTa CTpaHUIIA OIy4YaeT Homep 3.

12. Tlpu cocTaBieHUH TUTEPATYpHOTO 0030pa cieayeT oOpamiaTh 0co00e BHUMaHHUE Ha
MCYEPIIBIBAIOIINI TIOI00p JTUTEPATYPHI, XOTS OBI 10 CPABHUTEIHHO Y3KOMY BOIIPOCY.

13. B GonbIIMHCTBE CIy4yaeB ClIEAYyeT pacrnojaraT MaTepuai He MPOCTO B UCTOPUIECKOU
MOCIIE0BATEIbHOCTH, & HA OCHOBAaHMH XUMUYECKON JIOTHKHU, KPUTUYECKH OCMBICIUBAs JaHHbIE
Y B3TJISL/IBI pAa3IMYHBIX aBTOPOB. He cienyer cpaBHUBATH O€3 JOHKHOTO yueTa BPEMEHHU JaHHbIS,
MOJTy4YEHHBIE B [TPOLIUIOM BEKE U B HAILIU JHH.
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14. JIutepaTtypHbIii 0030p HE TOJDKEH OBITH (POpMaTBHOM CBOAKON JuTepaTypbl. Heooxo-
JUMO TIpOaHAIIM3UPOBATh JIMTEPATYPHBIC JaHHBIC, MMOKA3aTh CBOE OTHONICHWUE K HUM, MOXKET
OBITh HAMETHTHh HEKOTOPBIC ITyTH BBIICHEHUS TEMHBIX YYacTKOB. Poib TOro mim MHOTO aBTOpA,
paboTaBiiero B JaHHOW 00JIaCTH, TaK ke JOJDKHA OBITh poaymana. He kaxayro hamMumimio cie-
JyeT JlaykKe ¥ YIIOMUHATh B TEKCTE - JIOCTATOYHO TOTO, YTO OHA OYJIET B CIUCKE JINTEPATYPHI.

15. N3naras cymecTBo cOOCTBEHHOU pabOThI, cTapaliTeCh YETKO MOKa3aTh, YTO CAETAaHO,
KaK CJIeJIaHO, KaKU€ BBIBOJBI CICAYIOT KaK M3 MOJIYYCHHBIX JaHHBIX, TAK M MPH COMOCTABICHUN
UX C JUTEPaTypHBIM MaTtepraiioM. Hamo BHUMATENBHO CIEAUTH 3a TEM, YTOOBI CBOW MaTepuai
HE CMENIMBAJICS y YUTAIOIIETO C JUTEPaTYpPHBIM, TO €CTh YUTAIOLIEMY JIOJDKHO OBITH SICHO, YTO
HOBOro jana paborta. B aTom paszmene MeHwine Bcero mecra juisi mabnmona. Kaxknmas pabora
JTIOJDKHA OBITH M3JI0’KEHAa CBOMM OCOOBIM criocoboM. Jlermo aBropa HalTH Hanbosee yaadyHblil Ba-
pHUaHT.

16. B TekcTe, B COOTBETCTBYIOIINX MECTax, JOJKHBI OBITh JaHBl OTCHUIKH K TaOJIMIIaM
WIH IPYTOMY WIUTFOCTPATUBHOMY MaTepUay.

Eciau B paboTe MHOTO MJUTFOCTPAaTHBHOTO MaTepuaia, TO IeJIecoo0pa3Ho ObIBaeT cOoCTa-
BUTh OTJCIBHBIA yKa3aTelnb TaONWIl WM pUCYHKOB. Kaxmas Tabnuma, rpaguk HIM PHCYHOK
/cTIeKTp/ MOHKHBI UMETh HE TOJIBKO HOMEp, HO U Ha3BaHUE /TIOATIHCH/.

17. KypcoBas paboTta q0JKHA CBUJIETEILCTBOBATh 00 YMEHUHU aBTOPA TOYHO MOJIb30BATh-
Cs HAQyYHOU TEPMHUHOJIOTUEH.

18. DxcriepuMeHTaIbHasl 4acTh JIOJKHA HAYMHATHCS OMHMCAHUEM HMCIOJb3YEeMbIX Mpuoo-
POB M METOJIOB MCCIICIOBaHUA. Tak, NMPU OMMCAaHUU METOJA CIIEKTPO(POTOMETPHH HUCTIEKTPOdO-
TOMETpa HEOOXOAMMO yKa3aTh MapKy MpuOOpa, YCIOBHS 3aIUCH CIICKTpa (PacTBOPUTEINb), pa3-
MepbI KIOBETHI, TOJNIIUHY MOTIOMIAIONIETO CII0sI, KOHLIEHTPALIUIO JIJIsl PACTBOPOB.

19. OpurnHaIbHBIN KCIIEPUMEHT JIOJKEH OBITh OMHCAH 110 BO3MOKHOCTH TOAPOOHO.

20. Criucok nuTepaTypsl AOKEH ObITh 0(OPMIICH B MOPSIIKE YIIOMUHAHUS HCTOYHUKOB B
TEKCTe, TJe OHU OTMe4aeTcs apaOCckumu mudpamu, 3aKIOYCHHBIMH B KBaJPAaTHBIC CKOOKH.
CchUIKM Ha MHOCTPAaHHBIE HCTOYHUKH MIPUBOJIATCS HA sI3bIKe opurnHana. Ha HeomyOnukoBaHHbBIE
MaTepuaibl CCBUIKM HE JOMycKarTcs. He ciemyeT moj ogHIM HOMEpPOM JIaBaTh CCHUIKU HA He-
CKOJIBKO paboT.

Y4eOHOo-MeTOIHYECKOE 0DecTeueHHe CAMOCTOSAITeILHOI PadOThI CTY/IEHTOB MO AHCHHUTIJINHE

KosnuecTBo ya-
HaumeHoBaHue COB, B COOTBET-
Ne ®opMbI/BHILI CAMOCTOATEILHOM PadoThI CTBUH ¢ yueGHo-
pa3ue‘]1a (TeMbI) TEMATHYECCKUM
IJIAHOM
1. | Teopernueckue ocHo- | M3yueHue OCHOBHOM JaUTEpaTyphl 18
BBl OPraHUYeCKON XU- | 3ydeHue NOnoIHUTEIBHON JIUTEPaTyPhl
MU Odopmiienne nabopaTopHoil paboThI
[ToaroroBka oTvera 1o 1abopaTopHO paboTe
Pemenue 3amau
2. | YIIIeBoIopoIbl ajtv- N3yuenre 0CHOBHOM JIUTEPATYPHI 26
datudeckoro psaa u W3y4eHnue NOMOTHUTEIHHON JTUTEPaTyPhl
WX POU3BOJIHBIC Odopmienue 1adbopatopHOt pabOTHI
[ToaroToBka otyera no aboparopHoi pabore
Penrtenue 3amau
3. | YraeBonopo/s! apo- H3y4yeHne 0CHOBHOI TUTEpaTyphI 14
MaTHYECKOTO psijia v W3ydeHne qOMOITHUTETHHON JINTEpaTyphl
UX TIPOU3BOJIHBIE Odopmitenne nabopaTopHoil paboThI
[ToaroroBka oTvera o abopaTropHOM paboTe
Pemenue 3amau
4. | Anpaeruzpl, KeTOHbI 1 | M3yueHne OCHOBHOW JTUTEPATYPhI 18
KapOOHOBBIC KUCIOTHl | V3ydeHue JONmOJTHUTEIBHON INTEPATyphI
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KoHcnektupoBanre N3y4eHHbIX UCTOYHUKOB
Odopmienue 1adbopatopHOit paboThI
Pemenue 3amau

5. | Azorcoaepxkaiue op- | M3yueHue oCHOBHOII IuTepaTyphl 12
raHu4ecKue coenute- | M3yueHnue AONOIHUTENBHON JTUTEPATYPBI
HUS KoncnektupoBanue n3y4eHHbIX UCTOYHUKOB
Odopmnenue nabopatopHoOi paboThI
Pentenue 3anau
COop marepuana AJisl BBITOJHEHHUS KYypPCOBOU
paboTsl. [loaroroBka TeKcTa KypcoBOoi pabOThI.
6. | YrieBoabl N3yueHne OCHOBHOM JIMTEPATYpPBI 10
W3y4eHue qOMONHUTEIBHON JIUTEPATY Pl
KoHcnekTupoBaHue n3y4eHHbIX UCTOYHUKOB
Odopmnenne nabopatopHoit paboThI
Pemenne 3anau
COop maTepuana Jsl BBIOJIHEHUS KYyPCOBOM
pabotsl. [loaroroBka TeKcTa KypcoBoi pabOTBhI.
7. | Terepouuknuyeckue | Mi3yueHne OCHOBHOI TUTEpaTyphI 10
COCUHEHHUS W3yueHune nONOIHUTENBHON JIUTEPATYPBI
KoncnektupoBaHnue n3y4eHHbIX UCTOYHUKOB
Pemenne 3anau
COop maTepuana Jsl BBIIOJHEHUS KYPCOBOM
pabotsl. [loaroroBka TeKCcTa KypcoBOi pabOTBhI.
8. | CoBpemennble ¢pu3u- | M3ydueHre OCHOBHOI TUTEpaTyphl 8
KO-XMMHUYECKHE MeTO- | V3yueHue 10noJHUTEIbHOM JINTEPATYPhI
JIbl aHAJIM3a OpTraHu- KoHcnekTupoBaHne N3y4eHHbBIX HCTOYHUKOB
YECKHUX BEIIECTB CoOop matepuana AJis BHIOJTHEHUSI KYPCOBOM
pabothl. [ToaAroToBKa TEKCTa KYpCOBOM pabOTHI.
UTOoro 116
5 MIPAKTUKYM 110 IMCHUIIJIMHE
IInan 1aGopaTOpPHBIX 3aHATHI
Ne Tema 3aHATHSA Tema s1aGopaTopHoii padoTbI Bcero
n/n 4acoB
S cemecTp
1. | Teopernueckue ocHOBBI opranuue- | TexHuka 6e30macHOCTH pH pabdoTe B Ja- 4
CKOU XUMUU O0oparopun opranndeckor xumuu. I1paBu-
JIa BeJIeHHs J1a00opaToOpHOro XypHaja.
2. | Metonp! BBIICTICHHUS 1 OYMCTKH MeTob! BbIACTIEHUS] M OYUCTKH OpraHu- 4
OpPraHUYECKUX COEAMHEHUN YECKUX COEIMHEHUN
3. | Ompenenenne TeMmnepatypsl as- | OnpeeneHne TeMIIepaTyphl IJIaBJIeHHS, 4
JICHUS, TeMIIEPATyphl KUIIEHUS U TEMIIEPATYPbI KUIIEHUS U IT0Ka3aTess Ipe-
MIOKa3aTeJsl MPeIOMIICHHsI BEILIECTB | JIOMJICHHUS BELIECTB
4. | KauecTBeHHbIH 2eMeHTHbIN aHa- | KauecTBeHHBII 3JIeMEHTHBIN aHAJIU3 Opra- 4
JIM3 OPTAHUYECKUX COCAMHEHUN HUYECKUX COCAUHECHHI
5. | Ankansl AnkaHbI 4
6. | Ankensl AJIKEeHBI 4
7. | ATKUHBI AJIKVHBI 4
8. | l'amorenonpousBoansle anmudaT- | ['anoreHonponsBoHble anu(aTuIecKux 4
YEeCKHUX YTIIEBOJIOPOIOB YTJIEBOIOPOIOB
9. | CoupTsl ¥ IpocThie 3QUPHI OnHOaTOMHBIE CIMPTHI 4
10. | MHOTOATOMHBIE CITUPTHI MHOT0aTOMHBIE CIIUPTHI, MPOCTHIC I(DUPHI, 4
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CJIOXKHBIE Y(PUPHI MHHEPATHHBIX KHUCIIOT
11. | ApomaTtuueckue yrieBoopo/ibl ApoMaTudecKue yriieBoA0pOIbl 4
12. | ApomaTtr4decKkue yrieBoa0PO bl ApomaTudecKkue yrieBoa0opoabl CKOHJICH-
CKOH/ICHCHPOBAHHBIMU OEH30J1b- CUPOBaHHBIMH OCH30JIbHBIMHU SIIPAMU
HBIMU SIIpaMHU
13. | denonsl ®DeHOIIBI 4
6 cemecTp
14 | Anpneruanl U KETOHEI AJpIerunsl 1 KETOHBI 4
15 | MoHokapOOHOBBIE KHCIOTHI U HX MoHOKapOOHOBBIE KMCIIOThI 4
MIPOM3BOHBIC
15 | JIuxapOOHOBBIE KUCIOTHI JlnkapOOHOBBIE KUCIOTHI 4
17 | HenpenenbHbIe, THAPOKCH- B OK- HernpenenbHble KHCIOTHI U KUPBI 4
COKapOOHOBBIE KUCIIOTHI
18 | 'MIpOKCHUKHCIIOTHI [ 'MIPOKCUKHUCITOTHI 4
19 | AMuHEI AMUHBI 4
20 | JInaz3o - ¥ a30COCAUHCHHS JInazo - 1 a30COCAMHCHHS 4
21 | AMHHOKHUCIIOTHI, IENTHUABL U O€NKA | AMUHOKHUCIOTEI 4
22 | MoHocaxapusl Monocaxapuabl 4
23 | Ilonucaxapuapl Jucaxapuipl 4
24 | Tlonucaxapu sl [Tonucaxapuibl 4
25 | CoBpeMeHHbIE (hU3UKO- Xpomatorpadus 4
XUMHYECKHE METO/IbI aHAJTH3a Op-
FaHUYECKUX BEIECTB
26 | CoBpeMeHHBIE PU3UKO- W3ydenmne OMOJIOrHYECKIX MaTEepPHaIoB 4
XMMHYECKHE METO/IbI aHamu3a op- | merogoM MK-cnekrpockonuu
raHUYECKUX BEIECTB
HUTOI'O 104

Jlabopamopuasa paboma Nel
Texnuka o6e3onacnocmu npu pabome ¢ nabopamopuu opzanuyeckoit xumuu. Ilpaguna
6edenus 1adopamopHo20 HHcypHana.
Oouwgue npasuna.

Pabora B xumuueckoi 1abopaTopuu cBA3aHa C HEKOTOPOM ONMACHOCTBIO, MTOCKOJIBKY MHO-
r'Ue BEIeCTBA B TOM WJIM MHOM CTENEHU SIIOBUTHI, OTHEOACHBI M B3PbIBOOIIACHBI.

B03MOKHOCTh HECUACTHBIX CIy4aeB MOXKET ObITh MCKJIIOYEHA MPH BBHIIOJIHEHUU BCEX MeEp
MPEIOCTOPOKHOCTH.

CymiecTByIOT 00IIMEe MpaBUIIa, BBIIOJHEHHE KOTOPBIX 00s3aTeIbHO AJIS KaxJ0oro padora-
IOIIETO B JIAOOpATOPUH HE3ABUCUMO OT TOTO, KAKOM SKCIIEPUMEHT OH BBINOJIHSIET.

1. PaboTtarb onHOMY B J1a0OpaTOpuMU KaTerOPUYECKU 3alpeliaercsi, Tak Kak B Clydae
HECYaCTHOro ciiyyasi OyJleT HEeKOMY OKa3aThb MOMOIUIb MOCTpaJaBlIEMy U JHUKBUIUPOBATH IO-
CJIEJICTBUS aBapHH.

2. Bo Bpems paboThI B 1Ta0OpaTopru HEOOXOUMO COOJTFOIATh YHCTOTY, THITHUHY, ITOPSIIOK
U TpaBUJIa TEXHUKH O€30MaCHOCTH.

3. Kaxzaplii paboTaromuil JOMKEH 3HATh, TJ€ HAXOAATCA B Ja00paTopuu CpelcTBA MPOTH-
BOIOXKAPHOM 3aIMTHI U anTedka, cojepskallas Bce He0OXoauMoe JIJIsl OKa3aHUs NMEepBOil Meau-
I[UHCKOU ITOMOIIIH.

4. Kateropuuecku 3ampeniaercsi B 1abopaTopuu KypUTh, IPUHUMATh MUILY, TUTh BOIY.

5. Henb3s npuctynateh K paboTe, He yCBOUB BCEW TEXHUKH €€ BBITOJTHEHHUSL.

6. OnbITHI HYKHO IPOBOAMTH TOJIBKO B 4MCTOM mocyne. [locne okoH4YaHus SKcIepruMeHTa
HOCYyly CIEIYET MBITh Cpa3y XKe.

7. B mporecce paboThl HEOOXOIMMO COOIIOAATH YUCTOTY, aKKypaTHOCTb. ClleAUTh, YTOOBI
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BEIIIECTBA HE MONaJalMd Ha KOXY JIMLA U PyK, TaK KaK MHOTHE BEIIeCTBa (TaJloreHONpOU3BO/-
HbIe, ()CHOJIBI, HUTPOCOCAMHEHUS, HETIPEICIIbHbIE COCMHEHUS U JP.) BBI3BIBAIOT pa3pa)keHue
KOXKU U CIM3UCTBIX 000JI0YEK.

8. BemiectBa B mabopaTopuu Henb3s MPoOOBaTh Ha BKyc. HioxaTh BemecTBa MOXHO, JIUIIb
OCTOPO’KHO HAIPaBJIsisA Ha ceOs Mapbl WM Ta3bl JIETKUM JBM)KEHUEM PYKH, HE HAKJIOHSACH K CO-
CyIy ¥ HE BIbIXas MOJHON TPYIbIO.

9. Ha Bcex 6aHkax, CKJISIHKax W APYrou Mmocyze, Izie XpaHATCs peaKTHBbI, JOJKHBI ObITh
ATUKETKU C YKa3aHUEM Ha3BaHUS BEILECTB.

10. CkusHKH C BellecTBaMHU MJIM pacTBOpaMH HE0OXOAMMO OpaTh OJHOM pYyKOH 3a rop-
JBILIKO, a APYTOM CHU3Y NOAJEP/KUBATh 3a JHO.

11. Kareropudecku 3arpelniaercsi 3aTAruBaTh pTOM B MUIETKH OpraHUYECKHE BEIIECTBA U
UX PACTBOPBHI.

12. Bo Bpemsi HarpeBaHMs >KMJIKUX U TBEPJABbIX BELIECTB B MPOOMpPKaX M KOJIOax Hesb3s
HAIpPaBJIATh UX OTBEPCTHS Ha ceOs u coceneil. Hemb3s Taxke 3arisablBaTh CBEPXY B OTKPBITO
HarpeBaeMble cOCy/Jibl BO M30€xkaHUe BO3MOXKHOI'0O MOPAXKEHUs IPU BBIOpOCE ropsueii Macchl.

13. Ilocne okoHuaHUs pabOTHI HEOOXOMMO BBIKIIIOYHUTH T'a3, BOY, HJIEKTPOIHEPTHUIO.

14. Kateropuuecku 3arpelniaercss BbUIMBAaTh B PAKOBUHBI KOHIIEHTPUPOBAHHBIE PACTBOPHI
KHUCJIOT U IIEJI0UeH, a TAK)Ke pa3IM4HbIE OPraHUYECKUE PACTBOPUTEIH, CHIIBHO MaxHYIIUE U Or-
HeoIlacHbIE BellecTBa. Bce 3TH 0TX0/1bl HY’KHO CIIMBATh B ClieLUalIbHbIE OyTHUIN.

15. B kaxxno# nabopaTopun 00s13aTeIbHO JTOTKHBI OBITh 3alIUTHBIE MAaCKU, OUYKH, TPOTUBO-
rasbl, peCliupaTophbl.

16. B xaxIoM NOMEMIEHWH HEOOXOAMMO HMETh CPEICTBA MPOTHBOIIOXKAPHOM 3alUTHI:
ALUIMK C MPOCESHHBIM IECKOM U COBKOM K HEMY, IPOTHBOIOXAapHOE OfesyIo (acOecToBoe WM
TOJICTOE€ BOMJIOUHOE), 3apsDKEHHbBIE OTHETYLIUTENN (JKENAaTEIbHO C CHKMXKEHHBIM YIJIEKHCIBIM
razom).

17. Ha noctynmHoMm mecte B 1a00OpaTOpUu JOJIKHBI HAXOAUTHCS MEIMKAMEHTHI JUIS OKa3a-
HUS TIEpBOM MOMOILM: PACTBOPHI TAaHHMHA (B CIIUPTE), IEPMAHraHaTa Kaius, OOPHOM KUCIOTHI,
rupokapOoHaTa HaTpus, HoJIHAsl HACTOMKA, BaTa, OMHTHI, IUIACTHIPb, Ma3u OT 0KOTOB.

Ilpaguna pabomul ¢ Kucromamu u weaovamu

1. Bce paboThl ¢ KUCIOTaMH U 1IeJI04aMU He0OXO0IMMO MPOBOJUTH B 3AIIUTHBIX OYKaX WM
Mmackax. [lomagaHnue KUCIOT U mienoyeil Ha KOXKy U Tjia3a MOXKET MPUBECTH K TSHKETeHIINM Mo-
PaKEHUSIM.

2. KucinoTsl ¥ 1eN10YH Hesb3s 3aTArMBaTh PTOM B CU(OHBI M MUTIETKH.

3. Pa306aBnATh cepHyIO0 KUCIOTY MOXHO, TOJIBKO JOOABJIss €€ K BOJE B KapOCTOMKON MOCy-
1e, a He HaoO0opoT. [Ipu 3TOM rias3a JOHKHBI OBITh 3AIIUIIEHBI OYKAMHU.

4. PacTBOopeHHE THUAPOKCHIOB HATPHSI M KW MPOBOIUTH TOJBKO B 3AIIMTHBIX OYKaX,
npubaBiisis K BoJie HeOOIbIINe MOpIUH Hienoud. Kycku menoun MoXHO OpaTh TOJBKO INUIIA-
MU, a HE PyKaMHu.

5. 3ampemnaercs MPUMEHATh CEPHYIO KHCIOTY B BaKyyMAIKCHKATOpax B KadecTBE BOJIOINO-
[JIOMIAOIIEr0 CPEACTBa, TaK Kak B CIydyae B3pbIBa SKCHKATOpa BBUIMBILIASCS M3 HETO KUCJIOTa
MOYKET IMOTACTh Ha Pa0OTAIOIIET0 M BHI3BATH CUIILHBIN OXKOT.

6. PaboTy C MmIaBUKOBOM KHCJIOTOM MPOBOIST B CIEIUATBLHOMN MOCyAe U C 0co00# OCTO-
POXHOCTBIO B BBITSDKHOM IIKady. OOs3aTeNbHO cielyeT HaJleBaTh PE3WHOBBIC NEpyYaTKH, 3a-
HIMTHBIC OYKHU HITH MACKYy.

Ilpasuna pabomui c 0060 onacuvimMu u MOKCUYHBIMU eU{eCHEAMU

IIpu Bcex paborax ¢ 0co60 OMacHBIMU U TOKCUYHBIMU BEILIECTBAMU 00s3aTeNIbHO HA/I€BATh

3alUTHBIE OUYKU WJIK MacKy ¥ CHUMaTh UX TOJBKO ITOCIIE 3aBEPIICHUs PAOOTHI.
I. PaGota ¢ 6pomom

1. Jlepxath OpOM MOXHO TOJBKO B TOJCTOCTEHHBIX CKIIIHKAX C MPUTEPTHIMH MPOOKaMHU.
CKJISHKH ¢ OPOMOM JIOJIKHBI CTOSITh B BBITSYKHOM IIKa(y B METAIUTMYECKUX SIIMKAX C IECKOM.

2. BpoMm cuibHO JeHCTBYET Ha CIM3MUCThIE OOOJIOYKM W MpPU TMOMAJaHUM Ha KOXY HaeT
TPYAHO 3aKUBaroIue 0xoru. Bece paGoTel ¢ GpoMOM IPOBOIUTH TOJIBKO B BBITSDKHOM HIKa(y C
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MOJTyCITYIICHHBIMU CTBOPKaMH, B PE3MHOBBIX M€pUaTKax, 3allUTHBIX OYKaX WM MacKe.

3. [IepeHOCUTH CKJISTHKU ¢ OPOMOM MOKHO JIMIITh B OAHSIX WM YAIlIKaX C IIECKOM.

4. KpaH karneiabHOU BOPOHKH, U3 KOTOPOH MPUIUBAIOT OpOM, TOJKEeH ObITh cMa3aH (oc-
(hOpHOI KUCIIOTON U YKPEIUICH PE3NHOBBIM KosieukoM. [lepen paboToii crieayeT KpaH BOPOHKH
MIPOBEPUTH Ha TEPMETUYHOCTH. B KamnenbHy0 BOPOHKY HE HaluBaTh cpa3y Oosiee 10 mu 6poma.

II. PaboTa ¢ MeTalIMuecKuM HaTpueM

1. Tlpu paboTte ¢ MeTAIMYECKUM HAaTpuUeM HEOoOXOJUMO COOJII0/IaTh OCOOYI0 OCTOPOXK-
HOCTh. He gomyckarh COMPUKOCHOBEHHUS €r0 C BOJIOM M C rajJOr€HOCOACPKAIIMMU COCTUHEHU -
Mu. Bce paboThl ¢ HaTpHeM MPOBOJUTH TOJIBKO B 3aIIUTHBIX OYKaX, BAAJIU OT OTKPBITHIX BOJO-
MIPOBOJIHBIX KPAHOB, BOJIOCTPYHHBIX HACOCOB U IPYTUX UCTOUHUKOB BOJBI.

2. XpaHUTh METAJIMYECKUN HATPUN MOKHO TOJIBKO B TOJICTOCTEHHOM CTEKJISHHOM WJIU JKe-
CTSTHOM Tape MO/ CI0eM 00€3BOKEHHOTO KEPOCUHA, BBICOKOKHUIISIIIETO MHEPTHOTO YTIIEBOAOPOIa
WM TpanchopMaTopHOro Macia. baHku ¢ HaTpueM JOJKHBI OBITh 3aKPBITHI KOPKOBOW MPOOKOMH
Y TIOMEIICHBI B METAJUTMUECKYI0 OAHIO MIIH SIIIIHUK C TIECKOM.

3. BIHUMAIOT MeTaUTMUECKUN HATPUH Ui paboThl U3 OAHKH TOJHKO MUHIIETOM HIIU LIUI-
namu. OTpe3aroT HOXKOM HEOOXOJMMOE KOJMYECTBO HATPHS TOJILKO Ha CyXOoW Oeroi (yuime
bunbTpOBaNIbHON) OyMare U cpasy ke MOMEUIAIOT B CTaKaH IOJI CJION KepOCHHA, TOIyoJa, KCHU-
JI0J1a, CyX0ro 3¢upa.

4. C noBepxXHOCTH OTPE3aHHOT0 HATpUs Ha (PUIBTPOBAIBLHON OyMare CUMILIAIOT KOPKY, 3a-
TEM €r0 OTXKHMAIOT B PHIIBTPOBAILHON Oymare OT KePOCHHA U TOTYAC BBOJAT B PEAKIIHIO.

5. OOpe3KkH IIEeTOYHBIX METAJIOB, a TAK)KE BCE OCTATKH IOCJE MPOBEACHUS IKCIIEPUMEHTA
HE00X0IuMO coOpaTh B 0aHKy ¢ KepocuHOM. byMary, Ha KOTOpOU pe3aiu HaTPHii, MOCYTy, B KO-
TOPOI1 ObLT MOCTABIIEH OMBIT, 3aJTUBAIOT TEXHUYECKUM ITUIIOBBIM CIIUPTOM.

6. Kareropudecku 3arpernaercsi BRIOpAChIBaTh OCTATKUA HATPHSI B PAKOBUHBI U MYCOPHBIC
SALTUKH.

7. Ilpn HarpeBaHWU PEAKIIMOHHBIX COCYIOB, COAEPKAIIUX HATPUM, HEOOXOJAUMO TOJIB30-
BaThCS TOJHKO BO3AYIIHBIMU U MIECYAHBIMU OAHSIMH.

8. Henw3st OpaTh HaTpuid AJIS OCYIIMBAHUS TAJOUIHBIX AJIKWIIOB, KAPOOHWIBHBIX COEIMHE-
HUM, KUCIIOT, CIUPTOB, HUTPOCOEAMHEHUH.

9. Henb3st oCTaBIATh KyCOUKH HATPHs B MYCTHIX KoyOax u ckisHkax. (HaTpuii, moKpbeIThIN
CBepXy OelbIM HaJIETOM, JIETKO MOKHO CITyTaTh 110 BHEIIHEMY BUAY C XJIOPUCTHIM KaJIbIIHEM).

III. PaGoTa ¢ TOKCHYHBIMU BEIIECTBAMH

1. Oco0yt0 OCTOPOXKHOCTD CJEIyeT cOoON0IaTh MpU paboTe ¢ LUAHUIAMH, TUMETUIICYIIb-
daToM, XJIOpaHTUAPUIAMH HU3IIUX KUCIIOT, (hocreHoMm, okcuaoM azota (IV) u ap. Dxcnepumen-
Thl C STUMH BEIIECTBAMH CIIEYET NMPOBOAUTH TOJBKO B XOPOIIO ACHCTBYIOUIEM BBITSHKHOM
mkady B epyarkax.

2. PaboTsl ¢ ¢eHonamu, rajJoreHo- U HUTPOCOSAMHEHUSIMH, HEMpeleIbHbIMU KapOOHUITb-
HBIMU COCIMHCHUSIMHU, HEMPEACIbHBIMA KHCJIOTaMH, alu()aTHIeCKUMU TaJOTC€HOKHUCIOTAMH,
TUApa3UHAMU U JIp. HY>KHO TIPOBOJUTH B MIEpUaTKax, 3alIMTHBIX OYKaX, TaK KaK MHOTHE U3 ITHX
BEIIIECTB BBI3BIBAIOT OKOTH KOXKH M Pa3IpaK€HUE CIM3UCTHIX 000JI0UEK.

IV. IIpaBuna paboThI C OTHEOMACHBIMH BEIIECTBAMU

1. OnBITHI ¢ TErKOBOCIUIAMEHSIOIIUMHUCS BemecTBaMu (9Qup, METPOICHHBIN dPup, aieToH,
cepoyriepoji, OEH30J W Jp.) MPOBOJIUTH JANbIIE OT OTHS W BKJIIOUEHHBIX 3JIEKTPOIUIHTOK.
HarpeBaTh J1erk0 BOCINIAaMEHSIFOIITUECS KHIKOCTH MOYKHO TOJIBKO Ha MPEeIBaApUTEIHLHO HArpeTon
BOJISIHOW OaHe B KOJIOe, CHaOXXEHHOW BOJSHBIM XOJOIMJIBHUKOM, BIATH OT HAarpeBaTEeIbHBIX
npuOOpOB.

2. JlerkoBocmnameHsiromrecs Bemectsa (3Gup, neTpojaeHplil 3¢up, aleToH, cepoyriaepo,
O€H30J1, CIUPT) MOKHO OTTOHSITH B IPHUOOPE C BOASIHBIM XOJOIUILHUKOM Ha BOJSIHON OaHe WIIn
POTOPHBIX UcnapuTensx. Henb3s ynapuBath roproune )KuJIKOCTH B OTKPBITBIX COCYAX.

3. IIpubopsl, B KOTOPBIX COAEpKATCS JIETKOBOCILIAMEHSIOLIUECS BEILIECTBA, CIEIyeT pa3-
OupaTh MOCTE TOTrO, Kak OYIyT BBHIKIIOYCHBI T'a30BbIE TOPEIKU, HAXOASIINECS TTOOIH30CTH.

4. He BbUTMBATH BOCIJIAMEHSIOLIUECS BEILIECTBA B KaHAJIM3ALUIO, BEApa U SIIUKU I MY-
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copa Bo n30ekaHue moxapa oT CIIy4aitHO OpPOIIEHHON CITUYKH.

5. Henp3s mpoBOIUTH MEPErOHKY JA0CyXa, TaK KaK MHOTHE BEIIecTBa (AMAITUIIOBBINA dup,

JMOKCaH) 00pa3yloT B3phIBOOMACHBIE MIEPEKUCH ITPU COMPUKOCHOBEHHH C BO3TyXOM.
V. IlpaBuna paboThl Ipu BakyyMme

1. IIpu paboTe co CTEKISIHHBIMU MPUOOPaMH, HAXOISAIIUMUCA O] BaKyyMOM (TIE€peroHka,
OTKaYMBaHME BO3yXa M3 BaKyyM-3KCHKATOpa), CIeIyeT 003aTeIbHO Ha/IeBaTh 3allIUTHBIE OUKU
WM MAacKy.

2. [Ipu oTKauMBaHUM BO3QyXa U3 BaKyyM-dKCHKaTOpa HEOOXOAMMO €ro IJIOTHO O0EpHYTh
MOJIOTEHIIEM WJIM IOMECTUTD B CIIEIUANIbHBIIN KOJIAK U3 YUCTON METAJUIMYECKON CeTKHU.

3. Ilpu neperoHke 1moj BaKyyMoOM KaT€rOpUYECKH 3aIlpeIaeTCsl NCI0JIb30BATh MIOCKOI0H-
HbIE KOJIOBI, TaK KaK OHU OYIYyT pa3/1aBlICHBI.

4. Tlocne meperoHKy MoJ| BaKyyMOM HENb3s CHUMATh OYKH JI0 T€X TOp, MOoKa Mpudop He
OCTBIHET U He OyzAer coenuHeH ¢ atMocdepoil. Tonbko yepe3 3-5 MUHYT HOCTe BhIpaBHUBAHUS
JIABJICHUSI MOKHO CHUMATh OYKH.

VI. IlepBast moMo1Ib MpH 0KOTAX U OTPABICHUSIX

1. ITpu TepMHUYECKUX 0’KOT'axX HEMEJUIEHHO JIENal0T OOUIIbHBIE IPUMOYKHU CIIUPTOBBIM pac-
TBOPOM TaHHHMHA, YTHJIOBBIM CIUPTOM HIIM PACTBOPOM IIEpMaHTaHATa Kalusl.

2. IIpu oxorax KHCIOTaMH HEOOXOIUMO cpa3y k€ MPOMBITH MOPAKEHHOE MECTO OOJBIINM
KOJIMYECTBOM BOJIbI, a 3aTe€M 3-TIPOIICHTHBIM PAcTBOPOM TUApOKapOOHATa HATPUS U OMATH BO-
JI0M.

3. Ilpu oxorax eIKuMH IIeT0YaMU XOPOIIO U OOUIFHO IPOMBITH MOPAKEHHOE MECTO MPO-
TOYHOI BOJIOW, 3aT€M pa30aBIEHHBIM PAaCTBOPOM YKCYCHOW KHCJOTBI, @ IOCJI€ 3TOrO OISATh
OOJBIINM KOJTMYECTBOM BO/IBI.

4. Ilpu nonagaHUK KUCJIOTHI WM LIEI0YH B IJ1a3a CIEAYeT cpa3y K€ UX MPOMBITh. [[i1s 3To-
rO HaIpaBJISIFOT HEOOJBLIYIO CTPYIO BOJABI TO B OJMH, TO B JAPYroil ria3 B T€4eHUE 3-5 MUHYT.
3aTeMm ria3za HeoOXOAUMO MPOMBITh WJIM PACTBOPOM THIPOKapOOHATa HATpus (B CiIydae KHCIIO-
Thl), WJIK PAacCTBOPOM OOpHOM KHMCIOTHI (B ciyyae mienoud). Ilocie 3Toro Hy)KHO HEMEJIEHHO
o0paTuThCs K Bpady.

5. Ilpu oxorax GpeHosoM MopakeHHOE MeCTO 00pabaThIBAIOT CIIUPTOM.

6. IIpu oxxorax Koxu OpoMOM €ro ObICTPO CMBIBAIOT CIUPTOM WJIHM pa30aBICHHBIM PacTBO-
poM mienoun. Ilocie 3TOro mopak€HHOE MECTO CMa3bIBAIOT CHELUAIBHON Mas3bl0 OT OXKOTOB.
[Tpu BabIXaHUU TApOB OpoMa HY>KHO ITyOOKO MOJBIIIATE HaJ CIIUPTOM, a 3aTEM BBIUTH MOJIOKO
Y BBIWTHU HA CBEKUM BO3/yX.

7. Koxy, mopa)XeHHYIO CUJIbHO JAEWCTBYIOLIUM OPraHMYECKHUM BEIIECTBOM, HYKHO OBICTPO
MIPOMBITH OOJIBIITMM KOJIUYECTBOM PACTBOPUTEIS U MOCTPAJABIIETO JOCTABUTH K Bpady.

VII. Tymenue MeCTHOTO 1okapa ¥ TOpsAen Ok bl

1. Ilpy BO3HMKHOBEHHMH TOXapa HEMEIJIEHHO OTKJIIOUUTH I'a3 U 3JIEKTPONpPUOOPHI 10 Beei
nabopaTopun. bBeicTpo yOpaTh Bce roprodrie BeliecTBa MOAANbINe OT OTHS, a TUIaMsl TYIIUTh OT-
HETYILIUTENIEM, IECKOM WJIM MCIOJb3ys IPOTUBONIOXKApHOE onesno. He cnenyer 3anuBare miams
BOJIOM, BO MHOTHX CJIyd4asiX 3TO HPUBOJUT JHIIb K OOJBIIEMY pacIpOCTPaHEHUIO IUIAMEHU U
paCHIMPEHHIO ouyara mosxapa.

2. Ecnn Ha xoMm-mubo 3aropernach OJ€XJa, HY’KHO IOCTpa/aBIIEro MOBAJIUTh Ha MOJ U
OBICTPO HAaKPHITh BOWIOUHBIM OJesioM. Hu B KoeM citydae Helb3s 0exkaTh, TaK KaK B 3TOM CIIy-
yae 1mjiaMs TOJIbKO yCHJIUTCS. MOXKHO MOTYIIUTh Ha cebe Oek 1y 00JIMBaHUEM BOAON MM ObICT-
PBIM MepeKaThIBAHUEM 10 MOJTY.

TpeGoBanus K BeJeHNIO J1a00PATOPHOIO KYPHAJIa.

PaGounii xypHasl TOMKEH BECTHCh aKKypaTHO. B HEM JOKHBI OTMEUaThCs 1aTa, Ha3BaHUE
nabopaTopHOM pabOThI, Ha3BaHUE OMBITA, 11€7Th, TPUOOPHI U 0OOPYIOBAHKE, PEAKTUBHI, X0 pa-
60ThI, ypaBHeHHs peakuuil. [Ipy He0OX0IUMOCTH JenaeTcsi pUCYHOK pabodei yctaHoBKU. [Ipu-
BOJIUTCA KpPaTKOE ONKCaHuE HaOJI01aeMbIX MPOIECCOB, OMMCaHNe MOyYeHHbIX BemlecTB. [ena-
I0TCS1 BBIBOJIbI, UCXO/Sl U3 IOCTABIEHHBIX LIEIEH.

[Ipu BbImONMTHEHUH 7a0OPATOPHBIX PAOOT CTYIEHT JOJIKEH HAYyUYUTHCS BIYMUYHUBOMY OT-
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HOILIEHUIO K HAOJI0aeMbIM SIBICHUSAM, TOHUMATh UX XUMUYECKYIO CYIIHOCTh, YMETh BBIPA3UTh
€e 4uepe3 CXEeMbI IPOTEKAIOIIUX PEaKIIHil.

Jl1s ycnemHoro npoxoxaeHus 1a00paTopHOTo NPaKTUKYMa CTYIEHTY HE0OX0IMMO nepen
3aHATHEM IPOBECTHU CICAYIONIYIO MOATOTOBKY:

1. BHumarenbHO MpOUYUTATh B PEKOMEHAYEMOW nuTeparype (WM JaHHOM DPYKOBOJCTBE)
TEOPETUIECKHE 0OBSICHEHUS K KaKI0i J1abopaTopHOil padoTe.

2. O3HaKOMHTBCA C METOJUKOM MPOBEICHUS OMBITOB, MOHITH UX 3HAUCHHUE.

3. YACHUTH YpaBHEHUSI pEaKIIUH, JIEXKAIIUX B OCHOBE OIIBITA.

4. OTBETUTH HA BOIIPOCHI IO TeMe JabopaTOpHOI pabOTHI.

5. TloAroToBUTH JIAOOpPATOPHBIM OTYET MO MpPHUIATaeMO cXeMe, He 3amoiHss Tpadbl
HAOJIO/IEHUS ¥ BBIBOBI IO OTIBITY.

Cxema ordera mo JiaboparopHoii padore (pacuepyuBaeTcsi Ha Pa3BePHYTOM JINCTE
TeTPaau):

JlaboparopHas pabota Ne

Tewma mabopatopHoit paboThI

Lens paboTsr:

Ne Ha3BaHUE KpaTKoe HaAOJIIOJICHUSI | YpaBHEHUS BBIBO/IbI
OIbl | OTBITA OIHCaHHe peakuui
Ta OIbITa

I'pads! HaOMrO1EHUS (TTOSIBIICHHE MIIM UCUE3HOBEHHUE OKPACKH, BbI/IEIIEHUE ra3a, CaMoIIpo-
M3BOJIbHOE NOBBILIEHUE TEMIIEPATYPHI U T. J1.) U BBIBOABI IO ONbBITY 3aIOJIHSIOTCS OCIE €ro
IPOBE/ICHUSL.

[Ipu npoBeneHNH ONBITOB UCIIOJIb3YIOTCS OUYE€Hb MaJIble KOJIMYECTBA PEaKTUBOB. Peakiiuu
BBITOJIHSAIOTCS B IPOOUPKAX.

Jlabopamopnas paboma Ne 2.
Memoovl ouucmku u 6vloe1eHUsA OPAHUYECKUX COCOUHEHUT

Leab paboThl: M03HAKOMUTHCS ¢ HEKOTOPBIMU HanOoJjee pacpoCTpaHEHHBIMU METO/IaMU
BBIJICJIEHUS] U OUMCTKU OPraHUYECKHX BEILECTB.

MHorue opranuyecKue BellecTBa, BbIIEICHHbIE U3 TPUPOIHBIX UCTOYHUKOB WM MOJTyYEH-
Hbl€ CHHTETHUYECKH, HaXOAATCs B BUJIe cMecu. B mabopaTopHoil npakTike 00JbIIoe BHUMaHHUE
yAemseTCsl BOIPOCcaM METOJIMKH BbIACIEHUS M OYMCTKH OPraHUYECKUX COETUHEHUI.

1. dunbTpoBanue

OuIbTpOBaHUE — NMPOLIECC OTJEIECHUS TBEPAbIX KOMIIOHEHTOB CMECH, HaXOIAIINXCS B
ocajike, OT paCTBOPOB. DTO JOCTUTAETCSI MPOMYCKAHUEM KUAKOCTH C OCATAKOM depe3 pUIbTpy-
fomuii Matepuan (GribTpoBanbHas Oymara, TOPUCTOE CTEKII0, OOBIYHAS U CTEKJISTHHAS BaTa U
1p.). OcHOBHBIE CIOCOOBI (PMIIBTPOBAHUS: (PUIBTPOBAHNE PU HOPMAIBHOM U TTOHM>KEHHOM
nasieHud. s GuiabTpoBaHUs MPU HOPMAIBHOM JIaBJIEHUH HEOOX0AMMa CTEKJISTHHAsI BOPOHKA U
GmIbTp (MpOCTOM MK CKIIa4aThiil). BOpPOHKY BCTaBIIAIOT B KOJIBLIO LITATUBA, O] HEE CTABST
cTakaH (uau Kos0y) s coopa punbrpata. Hocuk BOpOHKH TOHKEH OBITH HEMHOTO OITYIIIEH B
CTaKaH U KacaTbCs ero CTeHKU. OUIBTPYEeMYI0 )KUIKOCTh IEPEHOCAT Ha GUIIBTP MO CTEKJISIHHON
naJoyuKe.

Jns ycxkopenus mporecca (puiIbTpOBaHUS IPUMEHSIOT PHIBTPOBAHUE MTPU MOHMKEHHOM
nasyieHuH (otcacbiBanue). OcCHOBHBIMU NprOopamu ciayxar ¢apdopoBas BopoHka broxuepa u
TOJICTOCTEHHAas Kosi0a byH3eHa, KOTOPYIO COEIMHSIOT C BAKyyMHBIM HACOCOM 4epe3 Mpe1oxpa-
HUTEJbHYIO CKISIHKY. Ha 1HO BopoHKHM BroxHepa kinaayT Kpyriblii OyMaxHbIi GuiabTp, 1uamerp
KOTOPOTO JIOJIKEH ObITh HEMHOTO MEHbIIIE AUAMETpa JIHa BOPOHKU. DUIBTp CMayMBaIOT He-
00JIBIINM KOJMYecTBOM pacTBoputes. CoOpaHHBINA 0CaIOK OTKUMAIOT CTEKJITHHONW IPOOKOH.

2. Kpucranauzanus (nmepeKpucTaIan3anus)

Kpucrannuzamnus — npouecc 06pa3oBaHus U pocTa KPUCTAJUIOB U3 PacCTBOPA, pacIliaBa MU
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ra3oBoii cpesibl. DTO OJIMH U3 BaKHEHIIINX METOI0B, MPUMEHSIEMBIX JJI1 OUUCTKU TBEPJIbIX Opra-
HU4ecKuX BeulecTB. OH OCHOBaH Ha pa3jIM4yHON pacTBOPUMOCTH OPraHMYECKHUX BEIIECTB U CO-
MYTCTBYIOLIUX €My NPUMECeH B JTaHHOM PacTBOPHUTENIE MPU PA3IMYHBIX TEMIIepaTypax.

Jlis KprcTanau3anuy roToBST IPY HarpeBaHUM HACBIILIEHHBIN pacTBOp BellecTsa. I ops-
YUl pacTBOP OT(PUIBTPOBBIBAIOT OT HEPACTBOPUMBIX IIPUMECEH, a 3aTEM MEJIJICHHO OXJIaXKIAIO0T.
BrinaBuine kpuctamibl OTAEISAIOT OT PaCTBOPUTENS, IPOMBIBAIOT U BBICYIIMBAOT.

[Tpu nepexpucTauIU3ali HEOOXOIUMO YUUTHIBAThH CIEAYIONINE YCIOBHS:

1. BEmIECTBO AOKHO XOPOIIO PACTBOPATHCS B BHIOPAHHOM PAacCTBOPHUTENE IIPU HArPEBaHUH,
IJI0XO — MPH OXJIAXKICHUU;

2. pacCTBOPMMOCTb OUMIIAEMOI'0 BELIECTBA B JAHHOM PacTBOPUTEIIE JOJKHA PE3KO OTIIH-
4aThCsl OT PACTBOPUMOCTH NPUMECEH;

3. pacTBOPUTEND HE JTOJKEH XUMUYECKH B3aUMO/ICHCTBOBATh C OYMILAEMBIM BELIECTBOM;

4. KpUCTAITU3alHI0 HEOOX0JUMO ITPOBOJUTH B HEOOIBIIIOM 00BEME PACTBOPUTEISL.

MeToauka kpucrtaaausdauuu. Hebombioe konuuecTBo (~1r) 3arpsa3HeHHoi 6eH-
30MHOM KHCTIOTHI (UJIH IpYroro BeecTBa) pacTBopsitoT B 30-50 M1 BOABI B XUMUYECKOM CTa-
kaHe. [lomydeHHbII pacTBOp HArpeBaroT 10 KUTIEHHS, OBICTPO (QMIIBTPYIOT Yepe3 CKIIaadaThli
GbuIbTp, MOMEIICHHBIN B CTEKIIIHHYIO BOPOHKY. COOpaHHBIH B cTakaHe (QUIbTPAT OXJIXKIAIOT
JeISTHOM BOJIOM NpH nepeMelnBaHuy. BoinaBiimii ocagiok oTGUIBTPOBBIBAIOT HA BOPOHKE brox-
Hepa C HCIIONb30BaHHEM BaKyyMHOT'O HACOCA U CyIIAT B CyIuibHOM mKkady mpu S0°C. Tomy-
YeHHbIN 00pa3el] B3BEIIUBAIOT U PACCUUTHIBAIOT MACCOBbIE JI0JIM IPUMECEN U YMCTOTO BEIIECTBA
B UCXOJHON CMECH.

KoHTpoJibHbIE BONIPOCHI:

1. Kakue crioco0bl yCKOpeHUs! KPUCTAJUTU3AIMH U3BECTHBI?

2. Kak mogo0OpaTh moAXOAsIIHNN pacTBOPUTEND JIJIsl IEPEKPUCTAILIAZAIUHN ?

3. Kakomy criocoOy OYMCTKU — BO3TOHKE UM MEPEKPUCTAIUIH3AINH, U TI0O KAKUM MPUYUHAM
HaJ0 OTJAaTh NPEANOYTEHUE B TOM CIy4ae, €CIM OYHIaeMOMY BELIECTBY CBOMCTBEHHO BO3IO-
HATHCS?

4. YKaxxuTe MOJ0KUTENIbHbIE U OTPULIATENIbHBIE CTOPOHBI 3TOTO METO/1A.

3. Ileperonka

ITeperonka — nmpouecc pa3faeneHus CMECH KUJIKOCTE HA KOMIIOHEHThI, OCHOBAaHHbBIN HA
pa3HULE TEMIIEPATYp UX KUMIEHUSA. ITO JOCTUTAETCA HarPEBAaHUEM JKMJIKOCTH J10 KUIIEHUS U T10-
clenyromel KonaeHcanuen e€ mapos B xonoauiapHuke. CyliecTByeT Tpu cnoco0a NeperoHKu
KUJKOCTH:

a) Py HOPMaJIbHOM JIaBJI€HUH (IIpocTasi U PpaKkIMOHHAs MEPErOHKH);

0) pu MOHM>KEHHOM J1aBIICHUH;

B) C BOJSHBIM ITapOM.

[TpocTyro neperoHKy npyu HOpMaJIbHOM AABJIEHUN IIPUMEHSIOT, €CJIM Pa3HULIA B TEMIIEpa-
Typax KUIIeHHs BellecTs B cMecH He MeHee 80-100°C.

[Tpocreiimmii mpubOp 11 HEPErOHKU COCTOUT U3 KOJIOB! Bropiia ¢ TepMoMeTpoM, HUCXO-
JIAIIETO XOJOAWUIbHUKA, AJUIOHKA U MprueMHKKa. CxeMa ycTaHOBKH onucaHa B 1,2. Jlyist paBHO-
MEpHOTO KUITeHUs cMecH B Koy Bropiia momemnator kycouku 6utoro apdopa wim CTekIsH-
Hble KanmWJUISIphl. B 3aBUCMMOCTH OT TemMmepaTypbl KUIICHHSI IEPETOHAEMOT0 BEIleCTBa Iepe-
TOHHYIO KOJIOY MOKHO HarpeBarth Ha BOJASHOM, MaciIsHOMU, MECYaHOM WM BO3AYIIHOM OaHe U Hc-
T0NTb30BaTh BoAstHOM (10 110-120° C) mmm Bosaymmsii (Bbime 120° C) XOMOAUIBHEKH.

CKOpOCTb MEPETOHKU PETYIUPYIOT U3MEHEHHEM TeMIlepaTyphl HarpeBanus 6anu. [Toka
OTTOHSIETCS MEPBBI KOMIIOHEHT CMECH, TEMIIEPATypa MEPETOHKU OCTaeTCs IOCTOSTHHOM. Pe3koe
MOBBIIIIEHUE TEMIIEpaTypbl CBUJETEILCTBYET O TOM, UTO Hayajach EPEroHKa cleayomiero, 0o-
Jiee BBICOKOTEMITEPATyPHOI0 KOMIIOHEHTA.

MeToauka neperoHku. XXuakocTs, NOAIEKAIIYIO IEPETOHKE, BHOCAT B KOJIOYy Brop-
na. [Ipu 3ToM neperonnyo Koa0y 3amnoaHsI0T He Ooiee yeM Ha 2/3 06béma. B xo0y BHOCST
KUTATHIBHUKY. [IeperoHky BeIyT ¢ TaKOil CKOPOCTHIO, YTOOBI B TEUEHUE CEKYH/IbI B TPUEMHHK
cTeKaso He OoJiee ABYX Kaleib IeperoHseMoil xuakoctu. [lepBbie mopuuu JTucTuiisTa coou-
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paroT OTAeNbHO U 0TOpackiBatoT. [locne Toro, Kkak TeMneparypa ycTaHOBUIach, COOMPAIOT OC-
HOBHYIO (ppakuuio BemecTBa. Kak Tonpko TemnepaTypa BHOBb HAUHET BO3PACTATh, IEPETOHKY
MPEeKpaLaoT WK COOMPAIOT APYTYIO (ppakiuio.

OKCHepUMEHTAJIbHOE 3HAUEHNE TEMIIEPATYPhl KUIIEHUSI KOMIIOHEHTA CPAaBHUBAIOT C Taod-
JIMYHBIM 3HAYEHHUEM, PaCCUUTHIBAIOT A0COMIOTHYIO U OTHOCUTENIbHYIO OIIMOKH B OIpeIeICHUH
TEeMIIepaTypbl KUTICHHUS.

KoHTpoJibHbIE BOIPOCHI:

1. Ykaxxute OCHOBHBIE BUbI IEPETOHOK.

2. B xakom ciyyae OCymecTBISIOT IEPEeroHKy Mpu aTMOC(EpHOM JIaBJICHHUH, B KAKOM CIIy-
yae B Bakyyme?

3. Jlns1 9ero Hy »XHBI PU TIEPETOHKE B KOyIOe «kureakn»? B kakoi pacTBOp (XOJI0IHBIN WK
ropsiYMii) UX CIeAyeT BHOCUTH?

4. Yem oTnuyaeTcs mpocTas Meperonka ot GpakimoHHON?

5. Yro Takoe azeoTponHasi cMech? MOXHO JI1 pa3JIelUTh €€ Ha OT/AEIbHbIE KOMIIOHEHTHI
MIpY MPOCTOM NeperoHke?

6. [Ipu neperoHke Kakux BEIIECTB UCIIOJIb3YIOT BOASHOE, BO3AYLIHOE OXJIAKICHUE?

7. Kakue cMecu BelIecTB MOABEPratoT MeperoHke ¢ mapom?

4. JKkcTpakuus

JkeTpakuus (WK U3BJICUYCHKE) — IPOIECC MepeBo/ia BellecTBa U3 o JHOU (a3l B Apy-
I'y}0, OCHOBAHHBII Ha pa3IMYHON paCTBOPUMOCTH BELIECTB B JIBYX HECMEIIMBAIOIIMXCS KHIKO-
cTax. s 3TOro UCHONB3yeTCs IeIUTeNbHAs BOPOHKA, B KOTOPYIO HATMBAIOT PACTBOP, COIEP-
JKAIIUK SKCTparupyeMoe BELECTBO U AKCTPATUPYIOLLYIO KUIKOCTh — PACTBOPUTEIL, B KOTOPOM
9TO BEILIECTBO PacTBOPsETCs Jyule. PacTBOpUTeNh st IKCTPAKIINH TOJIKEH:

a) Majo pacTBOPSTHCS B IPYTOM PacTBOPUTEIIE, COAEPHKAILEM IKCTPArUPyEMOE BEILLIECTBO;

0) 3aMeTHO JTyullle paCTBOPATH IKCTPArUPyeMOe BEUIECTBO, YEM PACTBOPHUTEINb, U3 KOTOPO-
T'0 9TO BEUIECTBO IKCTPATUPYETCS;

B) HE JIOJDKEH XUMUYECKH B3aUMOICHCTBOBATh HH C AKCTPATUPYEMBIM BEIIECTBOM, HU C
pacTBOpPUTENIEM, B KOTOPOM OHO PacCTBOPEHO;

T') OBITH CPABHUTETHHO OE30TACHBIM;

1) JIETKO yJaJsAThCs MPU BBIJICICHUN U3 HETO BEIIECTBA;

€) 00a pacTBOpUTENSI JOJDKHBI UMETh JOCTATOYHO OOJIBIIOE Pa3IuyKe B IUIOTHOCTH.

Jln1s n3nedeHust U3 CMeCH TBEPJIbIX BEIIECTB TOJIBKO OJIHOIO KOMIIOHEHTa HEOOX0AUMO
TaK MoJ00paTh PaCTBOPUTENH, YTOOBI B HEM PACTBOPSIICSA TOJIBKO JaHHBIN KOMIIOHEHT U HE pac-
TBOPSUTUCH APyTrre KOMIOHEHTHI. i OoJee MoIHOro u3BjiedeHHsI KOMIIOHEHTa o0pa3er HeoO-
XOJIUMO U3MENIbYUTh.

Metoauka 3xcTtpakuuu. Okosio 10 M1 BOZHOTO pacTBOpa, COAEPIKAIIET0 SKCTparupyemoe
BeriectBo (l2 B H20 unu apyrue) momemaroT B JeMUTEIbHYIO BOPOHKY, IPUIIMBAIOT 5-6 MII pac-
TBOpHUTENS (0eH30). JlemuTenbHyI0 BOPOHKY 3aKPBIBAIOT TPOOKOM U OCTOPOIKHO BCTPSAXUBAIOT,
npuaepKuBas MPoOKy yKa3aTeldbHbIM ManbleM. [Ipu 5ToM HE06X0IMMO EPUOTUUECKU OTKPHI-
BaTh KpaH U BBITYCKaTh Mapbl paCTBOPUTENS (BOPOHKY JepkaT TpyOkoit BBepx). [locie Berps-
XUBAHUS IETUTEIbHYIO BOPOHKY 3aKPEIUISIIOT B IITATUBE U OCTABJISIIOT JIO MOJTHOTO pa3/iesieHus
CJI0eB. 3aTeM OTKPBIBAIOT MPOOKY U, OCTOPOKHO OTKPBIBasi KPaH, MEAJIEHHO CIMBAIOT HIKHUN
coif B ctakaH. OCTaBIIMiiCA CI0H (SKCTPAKT) BHUIMBAIOT Y€PE3 BEPXHEE OTBEPCTHE BOPOHKH B
JIPYTYIO MOCYy.

OKCTpaKIIMIO BELECTBA U3 BOJAHOIO PacTBOPA MOBTOPSIOT C IPYTUMH PACTBOPUTEISIMH,
HaIpUMep U30aMHUJIOBBIM CIIUPTOM, YETHIPEXXJIOPUCTHIM YIIIEPOAOM. YUUTHIBas pa3IUYHbIN Xa-
pakTep pacTBOpUTeNeH (HETOISIPHBIN U MOJSPHBIN ), CPABHUBAIOT CTETICHD MTOJIHOTHI U3BIICUCHHUS
BEIIECTBA U3 BOJHOTO PACTBOPA OPTaHUYECKUMHU PACTBOPUTEIISIMH.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Kakue BeniecTBa OUMIAIOT JAHHEIM METOIOM?

2. Ha yem ocHOBaH BBIOODP pacTBOpUTENEH ISl JAHHOTO MeToa?

5. Bo3ronka
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Bo3sronkoii (cybnuMarniyeii) Ha3pIBatOT MPOIECC UCTIAPEHUS TBEPAOTO BEIIECTBA C IMOCIIe-
IyrolIel KOHACHcaluel mapoB B TBEPAYIO a3y, MUHYS KHUIKYI0. BO3roHKe MoABepraroTcs
JUIIb TE€ BEIIECTBA, YIIPYTrOCTh IIapa KOTOPBIX B TBEPAOM COCTOSIHUU JOCTATOYHO BEJIMKA IIPU
TEeMIIepaType HUKE UX TEeMIEpaTyphl IJ1aBlieHus. JlaBjaeHue napoB yBeITUUUBaETCs MIPU Harpe-
BAaHHM, I0ATOMY CKOPOCTbh BO3TOHKHM BO3pPACTaeT C MOBBILIEHUEM TeMIiepaTypbl. OJIHAKO BO U3-
OekaHue pa3yioKEHUs BELIECTBA ITOBBIILIATH TEMIIEPATYPY MOXKHO 0 ONPEAEIEHHOIO Mpeea.
OTHUM cI0OCOOOM OYUIIAIOT COEAUHEHHUS, JIETY4eCTh KOTOPBIX OTIIMYAETCS OT JIETY4eCTH 3arpsis-
HSIOMIMX BemecTB. TakuM 00pa3oM MOKHO OYHCTUTH KapOOHOBBIE KHCIOThI, MHOTOSIIEPHBIE yT-
JI€BOAOPO/Ibl, XUHOHBI U T. 1.

[TpenmMy11ecTBO BO3TOHKH 3aK/IF0YAETCSl B CHMDKEHUH [TOTEPh OUMUIIIAEMOTI'0 BEIIECTBA; He-
peAKHU ciaydyau, KOI/1a BBIXOJ YUCTOro NpoaykTa gocturaet 98-99%. [losTtomy npumeHnenue Bo3-
TOHKH 0COOEHHO KeJNaTeabHO MpH paboTe ¢ MaTbIMU KOJIMYECTBAMH BEIIIECTB.

Bo03roHky M0HO MPOBOJIUTH NP HOPMAJIBHOM U TOHM>KEHHOM JIaBJICHUU:

a) BO3rOHKA NIPH HOPMAJIbHOM /1aBJICHUH

1T 3arpsi3HEHHOTO BeniecTBa (OeH30MHAas KUCI0Ta, CATMIIUIOBAs KUCIOTA WK HaTaIiH)
MOMEMIAIOT B (hapPOpOBYIO YAIIKy U HAKPHIBAIOT €€ CTCKIISTHHONW KOHMYECKOH BOPOHKOM, KOTO-
PYIO 3aKpEIUIAIOT B Jlanke mraruBa. HocHK BOPOHKM 3aThIKalOT BaTKOM. Mex 1y 4alikou U BO-
POHKOM MOMEIAI0T OYMaXXHBIH (GUIBTP C HEOOIBIIUMHU OTBEPCTUSAMU JIJISl TIPOITY CKAHHUS ITAPOB.
Yaiky MeIJIEHHO M OCTOPOXHO HarpeBaroT. [[is jiydiiei KOHIeH Ay MapoB BELIECTBA Ha
BHEITHIOIO ITOBEPXHOCTh BOPOHKH KJIaJyT MOKPBIH JTUCT (PHIILTPOBATIBLHONW OyMaru Wi TKaHH.
Haner BemectBa Ha cTeHKax BOPOHKH nosiBisieTcs uyepe3 15-20 munyT. [1o okoHYaHHM BO3TOHKHU
C BHYTPEHHEN MOBEPXHOCTU BOPOHKU COOMPAIOT KPUCTAJIIbl OYMILEHHOTO BELIECTBA U B3BELIH-
BatOT. OnpeensoT MacCOBbIE 10JIM OCHOBHOI'O KOMIIOHEHTA U ITPUMECEH.

0) BO3roHKA NP MOHUKEHHOM JaBJIEHUHN

0,5t ouniraemMoro BemecTBa MOMEMIAIOT B MPUOOpP HA nuiHdax, CHA0KEHHBIN TATbYHKO-
BBIM XOJIOJIUJILHUKOM (BOZsiHOE oxJaxkaeHue). CoeAMHSIOT MPpUOOpP ¢ BOAOCTPYHHBIM TN BaKy-
yYMHBIM HacocoM. HarpeBaHue HUKHEH yacTH npudopa MPOBOAT MPU MOHWKEHHOM JaBJICHUU.
Kpucranasl ounIeHHOro BelecTBa COOUPArOT C MOBEPXHOCTH MajJbYUKOBOTIO XOJOIMIbHHUKA U
B3BEIIMBAIOT. ONpPENEA0T MaCCOBBIE J10JIN OCHOBHOTO KOMIIOHEHTA U IPUMECEH.

KoHnTpoJsbHbIe BONpPOCHI:

1.Kakue npenmyniecTBa JaHHOTO METO/1a OUUCTKHU NEPe]l KpUCTAIIN3aluen?

2. Kakue BemiecTBa MOKHO OYHILATH ATUM CIIOCOOOM?

3. Kakue Bu1bl BO3TOHOK U3BECTHBI?

Jlabopamopnasa paboma 3.
Onpedenenue memnepamypuol niae1eHus, memnepamypvl KUNEHUA U NOKa3amens npe-
JIOMJICHUA 6eUlecme

Omnpenenenne TemMnepaTypsl IJ1aBJICHUS

TemmnepaTypoii niaBJeHUs1 BelIeCTBA HA3bIBAIOT TEMIIEPATYPY, P KOTOPOH €ro TBepaas
¢a3a HaXOUTCS B paBHOBECUU C COOCTBEHHBIM PaCILIaBOM.

TemmepaTypa 11aBJIeHUs] — BaKHEHIIAsl XapaKTepUCTUKa coelMHeHus. [1o 3HaueHno Temrie-
paTyphl IJIaBIEHUS MOXXHO TIPOBOJUTH UICHTU(DUKAIIUIO COSMHEHUS, TaK KaK 9Ta KOHCTaHTa BCe-
I/1a IPUBOMUTCS B CITPABOYHUKAX 110 CBOMCTBAM COETMHECHUM.

Jns uneHTH(UKAIIMK BEIIECTB YacTO UCHONB3YIOT TAKXKe T. H. «CMEIIAHHYI0 MPo0y MJjiaB-
JIeHusD». [[71s 3TOro TIIaTenbHO CMEIMIMBAIOT PaBHbBIE KOJMYECTBA BEILECTBA, KOTOPOE UAECHTU(U-
HUPYIOT, U 3aBEIOMO M3BECTHOro BemlecTBa. Ecim TemmepaTypa IUIaBI€HUSI CMECH OCTaeTCs
HEM3MEHHOM, TO JeNaloT 3aKiIioueHre 00 MASHTUYHOCTH 00ouX BemlecTB. Eciu jxe Temreparypa
TUTaBJICHUs TPOOBI HUKE TEMIIEPaTyphl TUIABICHUS] UCXOTHBIX BEIIECTB, TO, CIEAOBATEIHHO, ITU
BEIIECTBA Pa3IMYHbl. DTO COCO0 OCHOBAH HAa YCTAHOBJIEHHOM (haKTe, YTO YUCThIE BEIIECTBA 00-
Jaal0T YETKO BBIPAXKEHHOM («pe3koii») TemmepaTypoil miasieHus (¢ TouHocteio o 0,01 °C).
Hanuumne nmpumecel, kak MpaBWiio, MOHMXKAET TeMIeparypy IuiaBieHus. Kpome Toro, BeliecTsa,
coJiepKaIue Kakue-mubo MpUMECH, IUIABSTCS B TeMIEPATYPHOM HHTepBaje, T. €. HE UMEIOT
YETKO BBIPAXKEHHOW TeMIeparyphl IUIaBieHHs. TakuMm o0pa3oM, OINpeneieHHuEe TeMIepaTyphl



30

IUIABJIEHHS MOXKET J1aTh KAY€CTBEHHYIO MH(POPMAIIMIO O CTENIEHN YUCTOTHI BEIIECTBA.

Onpenenenue Temneparypbl IUIABICHUS MO3BOJISIET TaKXKe CAENaThb KOCBEHHBIE BBIBOBI O
BO3MO>KHOM MOJIEKYJISIPHOM CTPOEHUHM BelecTBa. Hamprumep, yCTaHOBIEHO, YTO HU30MEPHI C CUM-
METPUYHBIMH MOJICKYJIaMH IIIaBATCS MPH Oojiee BBICOKOM TeMmIeparype, YeM BeIecTBa MEHee
CUMMETPHYHOIO CTpoeHHUs. Temmeparypa IUIaBIeHUs] pacTeT TaKXKe C YBEJINYEHHEM CTEHEeHU ac-
COLIMAIIMM MOJIEKYJI (HalIpUMeED, BCIIEACTBUE MEKMOJIEKYJISIPHBIX BOJIOPOIHBIX CBA3EH).

[Tpubnu3uTenbHO OMEHHUTh TEMIEPATypy IIJIaBJICHHUS BELIECTBA MOYKHO, HCIOJIb3Ys
OOBIYHBIN JTabopaTOpHBIA TepMoMeTp. HECKOIbKO KPHCTAIIOB MCCIEIyeMOT0 COSAMHEHUS aK-
KypaTHO MOMEIA0T HENOCPEICTBEHHO Ha PTYTHBIN IIapuk TepmomeTpa. [lamee TepMomerp ¢
KpUCTAJIJIaMH OCTOPO’KHO PAacIojiaratoT HaJl MOBEPXHOCTBIO IPEIBAPUTEIBHO HArpeTOd 3JIEK-
TPOIUIUTKU C 3aKPBITON CHMpasblo. Perynupys BbICOTY HOJIOKEHMs TEPMOMETpa HaJ HarpeTou
MIOBEPXHOCTHIO, TPYOO 33aJal0T CKOPOCTh MOABEMa TeMIepaTypsl. BHuMarensHo HaOmronas mo-
IEPEMEHHO 3a COCTOSIHUEM KPHUCTAVIOB M 3HAUYEHHEM TEeMIEepaTypbl, OTMEYAIOT HAYAJIO I1JIaB-
JICHUs BellecTBa (IOSIBIIEHHE MEPBBIX KalleleK KUIKON (a3bl). ITOT MPOLECC MOYKHO TOBTOPUTH
HECKOJIbKO pa3, 100uBasch HauboJjiee TOUHOrO ONpeAeSeHUs Hadaja mpoliecca mniaBieHus. Pa-
3yMeeTcCsl, 3TOT METOJ JA€T TOJIbKO NMPUOIU3UTENBHOE MIPEICTABICHUE O TEMIEpaType IIaBje-
HUSI, OJTHAKO OH TO3BOJIAET CYILECTBEHHO YNPOCTUTh NAJIbHEHIINI 3KCHEPUMEHT IO TOYHOMY
ONPEAEIIECHUIO 3TOM KOHCTAHTBI.

JU1st TOUHOTO ONpe/esieHus TeMIIEpaTyphbl IUIABJIEHUS CYIIECTBYET HECKOIBKO KOHCTPYKTHBHO
OTJIMYAIOIINXCS TPUOOPOB PA3TTMIHON CTENIEHHU CJIOKHOCTH U yI00CTBa B padOTe, OHAKO MPUHIIHUIT
uX paboThl oMHaKOB. Mccnenyemoe coefuHeHHe MOMELAloT B CTEKIISIHHBIN Kamwuisip (auamerp 1
MM, 1A 40-50 MM), 3anasiHHBIN ¢ 0IHOTO KOHIA. [IpenBapuTenbHO BEIIECTBO PACTUPAIOT B CTYTI-
K€ B TOHKHMI NOPOLIOK. J{JIs 3al0JIHEHUs KamuIsApa €ro OTKPBIThII KOHELl OrPpy>KatoT B MOPOIIOK,
IpY 3TOM HEKOTOPOE KOJIMYECTBO BEILIECTBA IOMAJAeT B BEPXHIOK yacTh Kanwuipa. Janee (s
HepeMEICHHUs] BELIECTBA B HIKHIOIO YacTh KalWuIApa U YIUIOTHEHUs CJ0s1) KanuuLsip OpocaroT 3a-
NassHHBIM KOHIIOM BHU3 B JUIMHHYIO, Y3KYIO, BEPTUKAIBHO IOCTABJIEHHYIO CTEKJITHHYIO TPYOKY
(muametp 10 MM, uHa 50-60 cm). TToBTOPSIA ATOT IPHEM HECKOJIBKO pa3, J0OUBAIOTCS MOTydeHUs
TUIOTHOTO CJI0S BEIIECTBA B KAMMJUISIPE BHICOTOM 3—5 MM.

HenocpenctBeHHOE ompeneneHre TeMneparypsl IUIAaBIEHHUS MPOU3BOIUTCSA B CIIELUAIBHOM
CTEKJIIHHOM TIpuOope (PUCYHOK ).

1 — BHeIHA CTEKIISIHHAS KOJI0a; 2 — BHYTPEHHSsI IPOOUpKa; 3 — TepMOMET;
4 — KanmUTsIp C BEIIECTBOM,; 5 — PE3NHOBOE KOJICUKO
Pucynok 5 — [IpuGop 11 onpeneneHus TeMreparypsl IIaBIeHUS
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[Tpubop cocTouT M3 MPOYHON KPYTIIOAOHHON KOJIOBI (1) ¢ BRICOKOKHITAIIMM TETJIOHOCHTEIIEM
(cmmkoHOBOE Macio), mpodupku (2) u Tepmomerpa (3). Kanmuisip (4) ¢ HCIIBITYEMBbIM BEIIECTBOM
MIPUKPEIUIIIOT K TEPMOMETPY KOJICYKOM M3 PE3MHOBOM TPYOKH (5) Tak, 4TOOBI CTOJIOWK BEIIECTBA
HAXOJIWJICSI HA YPOBHE CepeIMHBI PTYTHOTO Irapuka. [I[pubop HarpeBaroT Ha BO3AYIIHON OaHe (KO-
OoHarpeBaresb, IEKTPOILIMTKA) cHavaia ObIcTpo, a mocienuue 15 °C — 20 °C Hike npeanosarae-
MOU TEMITepaTyphl TUIABICHUS TEMIIEpaTypy MOBBIIIAIOT CO CKOPOCTHIO HE 0ojiee 2 Tpajl B MUHYTY.
TemnepaTypoii IJIaBICHHSI CYMTAIOT TEMIIEPATYPy B MOMEHT ITOJTHOTO PaCIlIaBICHHs BEIIECTBA.

OOBIYHO BEIIECTBO IUIABUTCS B MHTEPBAJC TEMIIEPATyp U ATOT MHTEPBAI TEM MEHBIIE, YeM
YuIIe BemecTso. Hauamom IuiaBlieHUs] CYUTAIOT MOMEHT TTOSIBJICHUSI TIEPBOM KAl B KaITWILBIPE, a
OKOHYaHHEM — HCYE3HOBEHHUE MOCIECTHUX KPUCTAUTUKOB BEIIECTRA.

Ornpenesienne TeMnepaTypbl KHIIEHHsI

Han BceMu KUIKOCTSIMU B pe3yJIbTaTe UX MCHAPCHUS YCTAHABIMBACTCS PABHOBECHE MEXKITY
YKHUJKOCTBIO U TIApOM, a, CJICIOBATEIIBHO, U OIIPEICIICHHOE JIAaBJICHUE Mapa. BenmmurHa 3Toro masie-
HUSI 3aBUCHT OT TIPUPOJIBI KUJIKOCTH M OT TeMIiepatypbl. C MOBBIIICHHEM TEMITEPaTyPhl YBEIINIHBa-
€TCsl KHHETUYECKAasl SHEPT Ul MOJICKYJI B JKHIIKOCTH, BCE OOJIBIIIEE X KOJTMYECTBO CIIOCOOHO TIEPEUTH
B ra3oByio a3y u, ce0BaTeIbHO, JaBICHUE TTapa HaJI )KUIKOCTHIO BO3pacTaeT (PUCYHOK 0).
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PucyHok 6 — kpuBas naBieHHs BOASHOTO Napa

Temneparypy, npu KOTOpPOW JaBJI€HUE IIapa CTAHOBUTCS PABHBIM BHEUIHEMY JABJICHHUIO,
Ha3bIBAIOT TEeMIIEPATYPOH KUIEHHUs. Touka IepeceyeHusi TOPU30HTAIbHOM IPSIMON, OTBEYarO-
el 1aBneHuto 760 MM pT. CT., U KPUBOM /aBJI€HUS Mapa COOTBETCTBYET TEMIEPAType KUIICHUS
IpU HOPMaJbHOM JAaBiieHHH. JI100ast )KUIKOCTh, HE pa3Jiararouasics Ipyu HarpeBaHUM 10 TEMIIe-
paTypsbl, IIpU KOTOPOH J1aBJICHHE ITapa CTAHOBUTCS paBHBIM 760 MM pT. CT., UMEET CBOK Xapak-
TEPHYIO TeMIepaTypy KUIEHHUs IPU HOPMAJILHOM aTMOC(EpHOM JIaBICHUU.

W3 pucynka 6 BUIHO Takke, 4to npu AasieHnd 200 MM pT. CT. Boja Kuresa Obl nprOIn3u-
TEJILHO IIpU Temrieparype 66 °C. 3Ty 3aBUCHMOCTb TEMIIEPATYPbl KUIIEHUS OT AABJICHUS UCIIOJIb3Y-
0T B JIaOOpaTOpHOM MPAaKTUKE U MPOMBIIUIEHHOCTH ISl IEPETOHKH 0€3 pa3ioKeHUs! BEIeCTB, KH-
ISIIUX TIPU BBICOKUX TeMIlepaTypax (BakyyMHas IeperoHka). B psje cnpaBouHBIX U y4eOHBIX MO-
coOuii mpuBeIeHbl HOMOTPaMMBbI, IO3BOJISIIOIIME CBSI3aTh MEKAY COOO0M TeMmeparypsl KUIIEHHS MTpU
aTMoc(epHOM JaBJIEHUU U B BaKyyMe, T. €. ONPEACIUTh TO MAaKCUMAJIbHOE OCTaTOYHOE JIABJICHHUE,
KOTOpOE JIOJDKHO OBITh B MEPErOHHOW YCTaHOBKE, YTOOBI BEILIECTBO MEPErOHSIIOCh HMKE TeMIlepa-
TYpBbI €ro pa3yioxkeHust (pPUCYHOK 7).

OToi1 ke 1enu (OYMCTKA BEICOKOKHUITAIIMX BEIECTB) CIYy>KaT U Ipyrue MoauduKaluy nepe-
rouku. Hanpumep, neperoHka ¢ BOASHBIM I1apOM IO3BOJISIET IIEPErHaTh BBICOKOKUILALIEE BEILE-
CTBO IPH aTMOC(EPHOM [aBJIECHUH, OJHAKO JIABJICHHUE MApOB HaJ MOBEPXHOCTbIO JKUAKOCTH,
paBHOE aTMOc(hepHOMY, CKJIAJBIBACTCS U3 CYMMBI MApLUUAIbHBIX JABICHUN caMOro BEIIEeCTBa U
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napoB BOjbl. BoasiHOM map B 3TOM crocobe mpoayBatoT (6apOooTUPYIOT) Yepe3 TOJMIIY BellecTBa
B IIEPETOHHOM KyOe.

B OosibMHCTBE CilydaeB ONpezesieHHe TeMIepaTypbl KUIIEHUS MIPOUM3BOAUTCS IpPU Iepe-
TOHKE BEUIECTBA B IPOLIECCE €r0 OYUCTKU. B cilyyae HEOOXOAMMOCTH ONpEEIIEHNE TeEMIIEpary-
Pbl KMIIEHUSI MAJOro KOJIMYECTBA KUAKOCTH MOKHO MOJIb30BaThCsI MUKpOMeTo0M CHB0J1060-
Ba.

Jlist ero mpoBeAEHUsI MOXHO HMCIIOJIb30BaTh CTAHAAPTHBIA PUOOp Ul ONpeseIeHus] TeM-
HepaTypbl IUIABJIEHUS, ONMCaHHBIN BbllIe (pUCYHOK 8). B 3amasHHyI0 ¢ OZHOrO KOHIIAa TOHKO-
CTEHHYIO CTEKJIAHHYIO TpYOKy (6) — nuamerp ~ 3 MM — MOMEIIAIOT KaIUTIO )KUJIKOCTU. B TpyOKy
OIyCKAaIOT Kanmuisip (4), 3anastHHbIA C BEPXHEro KOHIA, MPHUKPEIUIAIOT TPYOKY K TepMOMETpPY
pe3uHKol (5) 1 HarpeBaroT B IpUOOpPE 70 TeX MOop, MOKA U3 KaIWLIIpa HE HAYHYT BBIXOAUTH IIy-
3BIPbKU HENPEPBIBHOM cTpyel. OTMEUaroT TeMIeparypy, pyu KOTOPOH HAuyaioch HENPEPBIBHOE
BbIJIeJIEHUE Iy3bIpbKOB. OHa COOTBETCTBYET TeMIIepaType KHUIEHUs XHUIKOCTH. OO0s3aTeIbHO
3aMMChIBAlOT aTMocdepHoe aaBiieHHe Mo Oapomerpy. [lo 3HaueHHMIO TemmepaTypbl KUIICHHUS
MOYKHO BEIECTBO UAECHTU(GHUIMPOBATH U ONPEAETIUTH €r0 YUCTOTY.

T. kun.,
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UroGLl TeMmepatypy KuleHus Opu ONpeleJeHHOM RaBICHHH NpuBecTH k 760 MM pT. eT.,

COEHHAIOT NpsAMOH JuHued COOTBETCTBYMOIIHe 3HAayeRHs Ha mKanax A u C. Hckomymwo

BEJHYHHY TeMOepaTyphl KHIEHHS CUHTHIBAIOT Mo mKale B. Ecim sareM coenumenThb Mpamoft

HalileHHOe 3HMaueuHe TeMOeparypsl KHIEHHS ¢ KakuM-AH60 3HayeBHeM [aBICHHA Ha

mKate C, TO TOykKa Nepeceuewnfs ee cO mxamofi A pacT MpubMMKEHUYIO TeMOepaTypy
KHIIeHHA, COOTBETCTBYIOIIYIO BEIOPAHHOMY NABJAEHHIO,

Pucynox 7 — Homorpamma naBieHue—remMmneparypa.
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1 — BHemmHsA CTeKIAHHAas Koimba; 2 — BHYTpEHHSs Hpodupka; 3 — TepMOMETD;
4 — KanWUBIp C BEIECTBOM; 5 — PE3MHOBOE KOJIEUKO; 6 — TpyOKa C HCCIEAyEeMOM >KHIKOCTBIO;
7 — 3anasiHHbIN KaruUIsp

Pucynok 8 — IIpubop 11 onpenenenus Temeparypsl kuneHus (mo CuonoOoBy)

Onpenenenne MoJIeKyJIAPHON pepaKnMy OPraHuYeCKNX COeMHECHU I

MonekynsipHas pedpakuus (MR) sBasercst ¢puznueckoil KOHCTAaHTON, XapaKTepU3yIOLIen
NMOJISAPU3YeMOCTh MOJIEKYJIBbI, 10 KOTOPOI MOHUMAIOT CIOCOOHOCTh €€ K MOJISIpU3aI|H, T. €. K
M3MEHEHHUIO COCTOSHUS 3JIEKTPOHHOT0 00J1aKa MoJ JEeHCTBUEM BHEIIHETO 3JIEKTPUUECKOTO MOJIS.
B a5neKTpoMarHuTHOM I0JIe BUAMMOIO CBETA MOJISAPU3YEMOCTh MOJIEKYJI MPAKTHUYECKU LIEIMKOM
00yCJIOBJIEHa CMEIIEHUEM 3JIEKTPOHOB U paBHA cymMMe 3(PPEKTOB CMEIIEHUN OTIEIbHBIX DJIEK-
TpoHOB. Ilocnennee obGcTosTenbCTBO NpugaeT MR XumMuueckux coequMHEHUIl XapakTep aaaM-
TUBHO# KOHCTaHTBI. OHa MOXET OBITh pacCUMTaHa TEOPETHYECKH KaK cyMMa pedpakiuii oT-
JIeNTBHBIX aTOMOB, BXOJSIIUX B COCTAB MOJIEKYJBI C YYETOM J00aBOK (MHKPEMEHTOB), YUUThIBA-
IOLUX HAJIM4YUe U KOJMYECTBO KPATHBIX CBA3EH:

MRieop. = Z ARur. + 2 ink.

rae ARar. — aToMHas pedpakiiys OJHOTO aTOMa;

INK. — THKpEMEHT OJTHOM CBSI3H.

Benuunnbl AR 115 oTAenbHBIX aTOMOB M MHKPEMEHTBI KPaTHBIX CBA3EH W3BECTHHI U MPH-
BEJICHBI B OOJIBIIMHCTBE COOTBETCTBYIOIIHX nocoOuit " CIIPaBOYHHMKOB
(Tabmuua 1). 3Has MpeanoNoKUTENbHYI0 CTPYKTYPHYIO (OPMYJTy COEIMHEHUS, MOXKHO paccyu-
TaTh JUI1 Her0 MRreop. Kak cymMmmy ARar.

Hanpumep, nis uzonponundensona (kymona) MRreop. paBHa:
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MRTeop,:ARC : 9+ARH : 12+ inkHB'CB. : 3
[MoxcraBisis coorBercTByromue 3HadeHns AR u ink (Tabiuma 1), momydyaem:
MRreop. = 2,418 - 9+ 1,100 - 12 + 1,733 - 3 =40,161

Tabnuna 1 — ATomHbIe pedpaKkiuy OTASIbHBIX AaTOMOB M HHKPEMEHTHI

AToM AR, ATtoMm ARq:.
Bomopox (H) 1,100 Azot (N):

Yraepon (C) 2,418 AMHMHHBIH:

Kucnopon (O): MIePBUYHBIN 2,328
A(UPHBIHA 1,643 BTOPUYHBIN 2,502
TUAPOKCHIIbHBIN 1,525 TPETUYHBIN 2,840
KapOOHWJIbHBIN 2,211 HUTPUIHHBIN 3,118
Xop (CI) 5,967 WHKpeMEHT IBOMHOI CBS3H 1,733
npu KapOOHUIILHOHN TpyIIe 6,336 VHKpEeMeHT TPOHHOM CBSI3U 2,336
Hox (1) 0 13,90 Hutporpynna B 6eH30J1bHOM 1,7
Bpowm (Br) 8,865 AIpe

C npyroii ctoponbsl, MR MOXHO OnpeeNuTh SKCIEPUMEHTAIBHO M0 MOTYIMIUPUYECKOMY
ypaBHeHut0 JlopeHTtu-Jlopenua:
n"-1 M

n“+2 d’

rze N — nokasaresb MpeIOMJICHUs BEIleCTBa UM PacTBOPa;

M — monekymnspHas Macca BELIECTBA;

D — ynenbHas macca BemiecTBa (IIIOTHOCTB).

Taxum oOpa3om, onpenenuB 3KCIEPUMEHTANbHO TpU HensBecTHBIX (N, M u D) B ypaBHe-
HuM Jlopentu-JlopeHna, Mbpl MOXXEM paccuuTaTh dKclepuMeHTanbHoe 3HaueHue MR, a 3atem
CPaBHMTH €r0 C PaCYETHBIM 3HAYEHHEM, PACCUUTAHHBIM IO MperoiaraeMoi popMmyiie.

Onpenesnenne nokasareJisi NpeaIoMJICHUS

Ecnu MoHOXpOoMaTHyecKuil CBET MPOXOJUT Yepe3 IpaHully pas3jesia IByX pa3InyHbIX Cpell
(pucyHOK 9), TO OH OTKJIOHsIE€TCs 110 3aKoHy CHesunyca:

sina
n_

sinp

KoHcTanTa N Ha3bIBaeTCd OTHOCUTEIBHBIM IMOKa3arenaeM (WM K03 UIIMEHTOM) MperoM-
JICHUsI BTOPOTO BEILIECTBA MO OTHOILIEHUIO K MepBoMy. BonHOBas Teopus cBeTa yCTaHABIMBAET
IIPOCTYIO CBSI3b MOKAa3aTels MPEIOMIIEHUS CO CKOPOCTBIO PaclpOCTPAaHEHHUS CBETOBBIX BOJIH B
nByx cpegax Cru Ca :

n_sina_C1
sinB C,

[Toka3zaTenb nmpesoMIIeHHs 110 OTHOILIEHUIO K BaKyyMy Ha3bIBaeTcsl aDCOMIOTHBIM MOKa3aTe-
aem npenomiieHus. [lpu u3MepeHuu mnokaszareneil MpeNoOMIIEHUS  KMJIKHUX U TBEPIBIX Tel
OOBIYHO ONPEIEISAIOT OTHOCUTEIbHbIE TTOKA3aTeNN MPEJIOMIICHHSI IO OTHOIIEHHUIO K BO3AYXY Ja-
0OpaTOPHOTO MOMEIIEHUS.

[loka3aTens mpenoMIIEHMs BELECTBA ONPEAEISIETCS €r0 MPUPOJONH, HO 3aBUCUT TaKKeE OT
BHEIIIHUX YCJIOBUH — TEMIIEPATYpPhl M JUIMHBI BOJIHBI CBETA. Y OpPraHMYECKUX KHUJIKOCTEH ¢ POCTOM
TemmepaTypsl Ha 1° on majgaeT Ha 4-107%-5 - 1074, Temmepatypy yKka3blBaloT HaACTPOYHBIM HHJIEK-
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COM, a JJTUHY BOJIHBI — MTOJICTPOYHBIM MHJEKCOM CIIpaBa. BMeCTO 4MCIOBBIX 3HAYCHMI JTMH BOJIH
YacTO yNMOTPeOJIIEMBIX CIEKTPAIBHBIX JIMHUNA OOBIYHO YKa3bIBAIOT UX OYKBEHHOE O0O3HAYCHHE.
Taxk, HanprMep: 0003HAYAIOT MMOKa3aTeNM MpesoMiieHus npu temmeparype 20, 25, u 18,5 °C mia D
TuHUM criekTpa Hatpust (589,3 HM) u auHMIA o ¥ B Bogopoaa; cootBeTcTBeHHO ( = 486,1 HM, o0 =
656,3 HM) criekTpoB Hcmyckanus. Hawmbosee yacTo mokaszaresib MPETOMIICHUST AAaeTCs NI CIICK-

20
TpanbHOM HKK 589,3 uM (D-nuHus) B ciekTpe Hatpus, T.e. Ny .

20 25 18.5

0L — yroJI MAJCHHUS; 3 — YTOJl TIPEIOMIICHHS
Pucynok 9 — [IpenomiieHue iyya MOHOXPOMATHYECKOTO CBETa
Ha TpaHuIle pasjena AByx a3

st onpeneneHrss BETUYMHBI TTOKA3aTelsl MPEJIOMIICHUS UCTIOJIB3YIOT CICIHAIBHBIA TIPH-
06op — pedpakromeTp. CTaHmaapTHBIM NMPUOOPOM s JabopaToOpuil OPraHUYecKor XUMHUU CIY-
KUT peppakromeTp AG6Ge. OH CKOHCTPYHPOBAH TaKUM 00pPa30M, YTO MPH MCIOIb30BAHUH MOJH-
XpOMaTHYECKOT0 (COMTHEYHOT'O MM MCKYCCTBEHHOT0) CBETA JIaeT 3HAYCHHUE TIOKa3aTeNs MpeIoM-
nenus i D-nmuann vatpus. s u3mMepeHus He00X0UMO JIUIITh HECKOJIBKO Karelb KHIKOCTH,
TOYHOCTh U3MepeHust coctaiseT + 0,0001 equnuil mokazatens npenomiaeHus. Ytoosl 1oOUThCs
TaKOM TOYHOCTH, BO BpEMsi M3MEPEHUs CIEAYyeT MOIIEPKUBATh MOCTOSHHYIO TEMIIepaTypy ¢
To9HOCTBIO 710 + 0,2 °C (4ro mocturaercs ¢ MOMOIILI0 TepMocTara). [Tokazarens mperoMIIeHus
1enecoo0pasHo u3MepAath npu temmnepatype 20°C, a y HU3KOIIIAaBKUX TBEPJBIX BEIIECTB — He-
CKOJIBKO BBIIIIE TEMIIEPATYPHI TIIaBICHUSI.

[TockonbKy Ka)/J10€ BEIIECTBO XapaKTEPU3YETCsl CBOMM 3HAUEHUEM I1OKa3aTelsl MperoMIe-
HUS, pePPaKTOMETPUIO COBMECTHO C JPYTHMMH METOJaMH MOKHO MCTIOJL30BaTh JUIS UICHTU(UKA-
1un (y3HaBaHUs) BemecTB. neHTudukanms ocymmecTBIseTCs HA OCHOBE COBIAICHUS U3MEPEHHO-
TO U CTIPAaBOYHOTO 3HAYCHUI TOKa3aTells MPEJIOMIICHHUS YUCTBIX BEIIECTB, HAWIEHHBIX TIPH OMHA-
KOBBIX YCJIOBHUSX. BBUIY TOTO, UTO pa3NuYHbIE BEIIECTBA MOTYT UMETh OJIM3KHE 3HAYCHUS TTOKa3a-
TEeJeH MPEIOMIICHUS, PEPPAKTOMETPHUIO OOBIYHO JOTIOIHSIOT APYTUMU METOJIaMU UACHTU(DHUKAITIN
BEIIECTB (CIEKTpaIbHbIE U3MEPEHUS, OTIPEICTICHUE TEMIIEPATYPhI IJIABICHUS WM KUTICHHSI U JIp.).
C nomoibio NoKasaresns NpeIOMISHHSI MOKHO TaKk)Ke CyJIUTh O YHCTOTE BellecTBa. PacxoxaeHue
B BEJIMYMHAX U3MEPEHHOTO U CIIPABOYHOrO (IJI1 YMCTOTO BEIECTBA) 3HAUYECHUH MOKa3aTeseu mpe-
JIOMJICHUSI BEIECTB, HAMJICHHBIX B OJIMHAKOBBIX YCJIOBUSX, YKa3bIBAET HA TMPHCYTCTBHE B HEM
npuMeceil. B Tex cimydasix, Korja B TUTepaType OTCYTCTBYIOT CBEACHHUS O (PM3NYECKUX KOHCTaH-
Tax BEMIECTB (B TOM YHMCJIE M TIOKAa3aTelie MPETOMIICHHS), €r0 MOXHO MPU3HATH YUCTBIM TOJIBKO
TOrAa, Korja (U3MYecKhe KOHCTAaHThI HE W3MEHSIOTCS B MPOIeccaX IMOBTOPHOM OYHUCTKH.
HanOonpryio TOYHOCTh pepakTOMETPUUYECKUI CTPYKTYPHBIN aHAIHU3 JAeT JUIsl )KUIKUX BELIECTB.
[Tpu >TOM HEOOXOIMMO pacroiarath JAaHHBIMH O COCTaBE M MOJICKYJSIpHOW Macce (OpyTro-
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dbopmyrie) Wi OCHOBAaHUSMH JUIsl PEATIONIOKEHHS O CTPYKTYpHOH (hopMyJie BellecTBa. 3aKiroue-
HHE O CTPYKTYpPE BEILECTBAa BBIHOCUTCS HA OCHOBAaHMH CpaBHEHUSI MR , HaliieHHO#H 110 hopmyte
Jlopenti-Jlopenua, 1 Mrqeop. CoBnasienue 3HaueHU MRoken U Mr'reqp € TOuHOCTBIO 0,3-0,4 moa-
TBEPKJIAET BEPOSTHOCTH MpeanoiaraeMoi OpyTTo-popMyibl U CTPYKTYpBhl. Pacxoxnenne Mrreop
M sen. Oosiee uem Ha 0,3—0,4 eTMHUIIBI YKA3bIBAET HA HEMPABWIILHOCTH CICJIAHHBIX IIPH TOJICUETE
MReop. IPETIONIOKEHNUI O CTPOSHUU U COCTaBE BellecTBa. B 3ToM cirydae HEOOX0AUMO paccMoT-
peTh Apyrue BO3MOKHBIE IJIsl TaHHOW OpYyTTO-(hOpMYJIIbl MOJIEKYJISIPHBIE CTPYKTYPbI BEILIECTBA.

[TockonbKy TOKa3aTenb MPEIOMIICHUS 3aBUCHT OT KOHLIEHTpAIMH PAacTBOPOB, pedpakTo-
METPHUIO MCHOJB3YIOT TaKXKe JUISl ONpPENESCHUs UX KOHLUEHTpALUH, JUIsl IPOBEPKU YUCTOTHI Be-
LIECTB M KOHTPOJIS 32 MPOLIECCaMU pa3JIeIeHNs, HAIpUMEDP, MOKHO KOHTPOJIUPOBATH MEPETOHKY
(B ananmuTHueckux wuensx). [lokazartens npenomiieHus OMHAPHOM cMecH JTUHEHHO 3aBHCHUT OT
KOHLIEHTPAllUd KOMIIOHEHTOB (B OOBEMHBIX IPOLIEHTaX), €CIU TOJbKO IMPU CMEUIMBAHUM HE
MPOUCXOIUT U3MEHEeHHsI oObeMa. Eciiu mpoucxoisT OTKIOHEHUS OT JIMHEHHOW 3aBHUCHUMOCTH,
HEO00XO0JUMO CTPOUTH KaTMOPOBOYHYIO KPUBYIO.

MeToanka U3MepPeHus ¢ HCNoJb30BaHueM pedppakToMeTpa Adoe

—[logHNMarOT BEPXHIOIO MOJIOBUHKY M3MEPHUTENILHOM TOJIOBKU U OTBOJIAT €e B KpaitHee (OT-
KPBITOE) MOJIOKEHUE. Kycoukom BAaTHI, CMOYEHHOU abupom,
0CMOpPOIHCHO TIPOTUPAIOT HIDKHIOK MOJIMPOBAHHYIO U BEPXHIOIO MaTOBYIO CTEKJISIHHBIE IPU3MBbI
npubopa. J[aroT a3¢upy ucnapurhes.

—[Iunerkoil UM CTEKISHHOW MalOYKOH OCTOPO’KHO HAHOCAT 2—3 KaIulM HCCIEAYyeMOro
BEIIECTBA Ha HUYKHIOIO NIOJIMPOBAHHYIO CTEKJISIHHYIO IPU3MY U3MEPUTENIbHOM TOJIOBKH.

—OcCTpoxKHO OIyCKaIOT (M30€eras yaapa) BEpXHIOI MOJOBUHKY U3MEPHUTEIILHON TOJTOBKH.

—IloBopaunBas B pa3HbIX HANpPaBICHUSIX U IUIOCKOCTSIX 3€pKaJblie C JIEBOM CTOPOHBI KOp-
nyca pedpakToMeTpa, HAMPABIAIOT MMOTOK CBETa B OKOIIKO HA KOPIIyce; MPOLECC KOHTPOIUPY-
10T, HaOJI01as1 B OKYJIsIp TIprOopa.

—He oTpbIBas 1i1a3 oT OKyjspa, BpallalOT MOINEPEMEHHO MaXOBHYKHM Ha MPABOU U JIEBOU
CTOpPOHAX MpUOOpa, BHIBOAS TPAHUILY MEKTY CBETIBIM U TEMHBIM MOJISIMU B 30HY BUJTUMOCTH.

—MaxoBHYKOM Ha JIEBO CTOPOHE KOpPITyca JOOMBAIOTCS MAaKCUMAIbHONW PE3KOCTH TPAHUIIBI
MEXy CBETJIBIM U TEMHBIM MOJISIMU

—MaxoBHUYKOM Ha MpaBOi CTOPOHE KOPITyca BBIBOJAT 3Ty I'PAHUIy Ha NEpEeceYeHHE IBYX
B3aMMHO TEPIEHIUKYISIPHBIX JAUATOHATBHBIX MPSIMBIX B IMOJE€ BHAUMOCTH MpUOOpa (PUCYHOK
10).

—Ha HrKHEH 1mKaie CYUTHIBAIOT 3HAYEHUE MMOKAa3aTelIs MPEJIOMIICHHUS.

i s e
1

1,343 1,344 1,345 1,346 1,347 1,348 1,349 1,350 1,351

B S E——

Pucynok 10 — Bun HaGnrogaemoit KapTHHKHY B OKYJIsipe pedpakroMerpa



37

Onpenesienne MoJIeKyJISIPHOI Macchbl

Bennuuny monekynsipHoH Maccsl M omnpefenstoT CHelHUaabHbIMK METOAAMH, Halpumep,
110 MIOHMYKCHHUIO TeMIIepaTypbl 3aMep3anusi ero pacreopa ATk (KprmocKomM4ecKHii METO.) HITH
10 TIOBBIIICHUIO TeMIlepaTypbl KuiieHHs pactBopa ATe (30yimockommveckuii MeTon) Mo
CPaBHEHUIO c YHCTHIM pacTBOPUTEIIEM.
Pacuer M BeayT no hopmyiie

ATk = Kk * mg / Mg nim

ATe=Keems/ Mg, rae
AT, ATkun — pa3sHOCTh B TeMIEpaTypax IUIABICHHS WM KUIIEHHS PAcTBOpPA M YMCTOIO

pacTBOPUTEIIS;
Kk, Ke — kpuockonuueckast uin 30y/UIMOCKONIMYECKas MOCTOSTHHAS pacTBOpUTeNs (Tabmu-
1a 2);
M — HaBecka BemiecTBa, pacTBopéHHoro B 1000 1 pactBoputens (MOJSUIBHAs
KOHIICHTpaIlus );

MB — MoJIsipHasi Macca BEIIECTRA.

Onpenesienne MIOTHOCTH KUKUX BellleCTB MMKHOMETPUYECKUM METO10M

[InmoTHOCTH  OmMpenensitoT  MOCPEICTBOM  NHUKHOMeTpa  EMKOocThio 1-2 cm
(puc. 9). IIpeaBaputeabHO TUKHOMETP MOIOT MOCIEI0OBATENFHO AlETOHOM, CIUPTOM H 3UPOM,
1ocJie Yero MpoCyILIMBalOT, MIPOyBasi B HETO BO3yX PE3MHOBOM rpyliei, CHaOKeHHON TpyOKoil
C KamuJUISIpOM, KOTOPBIA BBOJST B KOpHYyC MUKHOMETpa. UHCTHIN U CyXOil MycTOil MUKHOMETP
B3BEIIMBAIOT HA aHAJIUTUYECKUX BECAX.

Tabnuma 2 — kpuockonuyeckue (Kk) u s0ymnockonudeckue (K,) KOHCTaHTBI HEKOTOPHIX
pacTBopUTENEH

3

PacrBopurenn d io oC Ton, oC T, Kk K,
Bona 0,998 0,0 100,0 1,85 0,516
YkcycHas KUCIIOTa 1,049 16,7 118,1 3,90 3,07
benson 0,879 55 80,1 5,10 2,63
Hutpoben3on 1,203 5,8 210,6 6,9 5,27
1,2-JTubpomdTan 2,180 10,0 131,6 12,5 6,43
mpem-byTHIIOBLIi 0,789 25,4 82,8 12,8 -
mmn;SpOMO(bopM 2,890 7,7 149,6 14,4 —
Iuknorexcanon 0,779 23,9 161 20,2 2,79
Kamdopa — 178,4 - 40,0 —

3aTeM ONpENENsIOT «BOJHOE YHMCIIO» MU «BOAHYIO KOHCTAHTY» IMUKHOMETPA, T. €. Maccy
BOJIbI B 00bEME MUKHOMETpPA, MPUBEIEHHYIO K Macce BoAabl npu temieparype 4 °C (cooTBert-
CTBYET MaKCHMAJIbHOM MJIOTHOCTH BOABI). J{JIsl 3TOrO KUIATAT B CTaKaHUYMKE HEOOJBIIOE KOJIH-
YECTBO JUCTHJIIMPOBAHHOM BOJBI (C IEJIbIO YJJAJIEHUs] PACTBOPEHHOIO B HEW BO3J/lyXa) B TEUECHUE
10-15 mun u, oxnaaus Boxy A0 Temiepatypsl 20 °C, HaOMHSIOT €10 MMKHOMETP (C MOMOIIBIO
KaMWUIIPHOW MUIETKH, CHa0XEHHOM pe3nHoBol rpymieii) Ha 0,3—0,5 cM BbIlIe METKH, HAHECEH-
HOM Ha 1IeiiKe NUKHOMeTpa. HamoiaHeHHBI BOJOW NMUKHOMETP 3aKPEIUIIIOT B CIELHAAIBHOM
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JiepkaTesie W MOTPYKAloT B CTaKaH C BOJOW Tak, YTOOBI YPOBEHb BOJABI B IICHKEe MUKHOMETpPA
OBbL1 HUKE YPOBHSI BOJbI B TEPMOCTATUPYIOLIEM cTakaHe (pucyHok 11).

[ S aarassssasaa s e en A TR R R R E u\\i

Pucynok 11 — Onpenenenne IIOTHOCTH KUJIKOCTH € TOMOLIbI0 TUKHOMETpA

B crakaH, ucnonp3yemsplii B KaU€CTBE TEPMOCTATA, OIYCKAIOT TEPMOMETP, Ha IAPUK KOTO-
poro HajeTa NnpeAoXpaHuTesbHas My(pTa U3 pe3MHOBOM TPYOKH, U BBIICPKUBAIOT B TeueHue 20
MUH, IIOMEILNBast TEPMOMETPOM, pu TeMIeparype
20 °C. Temmneparypy HOJICPKUBAIOT, MPUOABIIASA IO Mepe HAJOOHOCTH TEILTYIO BOIY HIIH KY-
coukH abaa. [To npomectsuu 20 MUH ypOBEHb BOJBI B IIEHKE MUKHOMETPA JOBOIAT 10 METKH I10
HIKHEMY 00pe3y MEHMCKa, OTOMpasi JHUILHIOK BOAY C IMOMOIIBI0 KalWJUIIPOB WM TOHKO Hape-
3aHHBIX M CBEPHYTHIX B TPYOOUKY JIMCTKOB (PMIBTPOBAJIbHOM Oymaru. BepxHioro yacTh melku
NUKHOMETpa U HNUTU( clieAyeT TUIATEeIbHO MPOTEPETh CYXUM KYCOUYKOM (MIbTPOBAIbHON Oyma-
ru. [Tocie 3Toro NMKHOMETp 3aKpbIBAIOT MPOOKOH, BHIHUMAIOT U3 TEPMOCTATUPYIOLIETO CTaKaHa,
TIIATEIbHO BBITUPAIOT CHAPYXXU YUCTHIM IOJIOTEHIIEM WM (UIBTPOBAIBHOM OyMaroil U B3Be-
IIMBAIOT Ha aHAJIUTHUYECKUX Becaxuepe3 25-30 muH. /[ BeIYMCIEHHS Macchl BOJbI B 00beMe

NUKHOMETpa npu Temneparype 4 °C Halo pelnuTh NPONOPLHIO:

Macca Bojsl B 06beMe tukHomeTpa mpu 20 °C

Macca Bobl B 00beMe mirkHOMeTpa TipH 4 °C (X)

Macca 1 cm® Bogsl tipu 20 °C 0,99823

Macca 1 cm® Boasl ripu 4°C 1

[Tonyuennoe 3HaueHue X U €CTb «BOJHOE YUCIIO», KOTOPOE ISl TAHHOTO MUKHOMETpA SIB-
JI€TCS TTOCTOSIHHOW BenM4YuHOM. Ecnu «BOJIHAsE KOHCTaHTa» MUKHOMETpPA YCTAHOBIIEHA, TO IS
OmpeieNICHUs] TUIOTHOCTH KUJKOCTH CIIEAYET B3BECUTh YUCTBIM U CyXOW MUKHOMETP, 3aIOJHUTh
€ro MCCIeIyeMOM KHUAKOCThIO U Jlajiee MpojeaTh BCE ONepaliu, ONUCaHHbIE MPU YCTaHOBIIE-
HUU «BOJHOTO uuciay. OTHOIIEHNE Macchl BemecTa mpu temieparype 20 °C B o0bemMe gaHHO-

T'O MIMKHOMETPA K BEJINYHUHE «BOAHOTO YHCJIa» U €CTh INIOTHOCTh JAHHOI'O BEIICCTBA d T .

KoHTponbHBIE BOITPOCHL.

Onpenesnenne TeMnepaTypsl IVIaBJICHUS

1  Yro xapakTepusyeT U OT 4ero 3aBUCUT TEMIIepaTypa IUIaBICHUs BellecTBa?

2  Kak 3anosHseTcs U 3aKperuisieTcs] KanuuIsIp Ipy ONpe/ieIeHuH TeMIIepaTyphbl IiaBiie-
Hus?
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3  KaxoBa nomxHa ObITh BBICOTA CJIOS BEIIECTBA B KaMLIsipe?

4 Kak BiausieT Ha TOYHOCTb OIPENEIECHUs TEMIIEpaTypa IUIaBJICHUs BELIECTBA CKOPOCTh
HarpeBaHus npudopa?

5  Yto 03HauaeT «mompaBKa Ha BBHICTyHArOIUK cTONONK pTyTu»? Kak oHa ompenenser-
ca?

6  Kakoif MOMEHT cuuTaeTCI MOMEHTOM OTCYETA TEMIIEPATYPHI ILIABJICHHUS ?

7  Kakyro uHbOpManuio MOXKHO IMOJYYUTh O BEUIECTBE MO 3HAUEHHUIO TEMIIEpaTypbl
TJIaBiACHUS ?

Onpenesienne TeMnepaTypbl KUIIEHUsI

1  Yro Takoe «remMiieparypa KUIEHHsI BELLIECTBa»?

2  Kak onpenensiercst remiiepatypa KUIEHHs BeliecTBa?

3 Yto 03HauaeT «IompaBKa Ha BBHICTyHArOIIUi cToNONK pTyTu»? Kak oHa ompenenser-
ca?

4 Kaxkue (akTopbl BIHUSIOT Ha TEMIIEPATypPy KUTICHHSI BEIIEeCTBA?

5 Kakyro uadopmaimo MOXKHO MOJYYUTh O BEIIECTBE MO 3HAYCHHUIO TeMIIepaTyphl KU-
neHus?

Onpenesienne MoJIeKyJISIpHOH pedpakuun

1  Or xakux mapamMeTpoB 3aBUCHUT IOKAa3aTesb MPEJOMJICHHUS BEILECTBA UM €r0 PacTBO-
pa?

2  Kak Ha mpakTHKe OMPEeeIIIOT TNIOTHOCTE (YISIBHYIO MacCy) HEM3BECTHOTO COCTHHE-
HUA?

3 Kak Ha nmpakTHuKe OnpeAessiFoT MOJISKYJISIPHYIO MacCy HEM3BECTHOTO COSTMHEHHS?

4 O yem CBHUAETEIBCTBYET pacxoxiaeHue Oonee yem Ha 0,3—0,4 enWHUIBI BETUYHH
MRoken 1 MRTeOP.?

5  SBusiercsa nu MeTof pedpakKTOMETPUU AOCTATOYHBIM JIJISl YCTAHOBIEHUS CTPYKTYPHI U
UJIEHTU(UKAIIUU COCTUHEHUS?

Jlabopamopnas paboma Ned
Ka4vecTBeHHBIH 3J1IeMEHTHBIN AHAJIN3 OPraHNYeCKHX COeIMHEeHUI

Onwvim 1. Obnapyaicenue yenepooa npoboii na ooyznueanue (msea!)

PeaktuBbl: caxap (Wi Myka, Kpaxmai), Oymara, OeH301, 1-IpOLEHTHBIN PacTBOp CEpHOM
KHCJIOThI, KOHIICHTPUPOBAaHHAs CEpHAsi KUCIIOTA.

Ob6opynoBanue: ¢papdopoBast yamka (MU Kpblka ot TUrIs). @apdopoBeli TPEYroJbHUK,
CKaJIbIIeJIb, CTEKJIIHHBIN UIMHAP, CTYNKA C IECTUKOM.

Obyenueanue — camas npocmas npodba Ha 0OHApYIHCeHUe Yenepooa 8 OP2aHUYEeCKUX seuje-
cmeax. Hexomopwie opeanuueckue sewjecmsea 0dyenusaomcs (vepreiom) npu npoxKaiueaHuu, 8
opyeux cayuasx ooyenusanue Haba0O0aemcs Hpu Oeucmeuu 80000MHUMAIOWUX BeUjecms,
Hanpumep, KOHYEHMPUPOBAHHOU CEPHOU KUCTOMDbL.

1) Ha xppimky turist uinu B ¢pappopoByro yamky nomemarot HemHoro (0,1r) caxapa wim
Myku. Yamky ctaBsaT Ha (HaphopoBbIid TPEYTOIbHUK, 3aKPEIICHHBI Ha mTaTuBe. OCTOPOKHO
HarpeBaloT Ha IJIAMEHU TOPENIKH, a 3aTeM MPOKAIMBAIOT MCHBITYEMOE BEIIECTBO A0 00yIiMBa-
Hud. Crenaiite BEIBOJ O ACHCTBUU HArpeBaHUsl HA OPraHUYECKUE BEIECTBA.

2) Ha 6eno#t mwnu pribTpoBaibHO#M Oymare (I1€/UTF0JI03€) JENa0T HAAMKUCH | -POIICHTHBIM
pacTBOpOM CepHOM KUCHOThL. [Ipu BBICBIXaHUMM pacTBOpa HaANuch HeBuauMa. lIposiBneHue
HAJIUCH TIPOMCXOJUT TPU OCTOPOKHOM HArpeBaHWUM OyMaru Haja TOPSYEH DIEKTPUUYECKON
mTkol. Crenaiite BBIBOJ O JCWCTBUU pa30aBICHHON CEPHON KHCIOTHI HA OPraHUYECKHE CO-
eIMHEHUS.

3) B crynke pactupatot 25 T caxapa, J00ABISIOT 3 MJ BOJBI M MEPEHOCAT CMECh B CTEK-
JSSHHBIA TUIMHAP €MKOCThI0 50 M. 3aTeM MOCTENEeHHO MPH MOCTOSHHOM MEpEeMEIIMBaHUU
CTEKJISTHHOU MaouyKoi n00aBisatoT 12,5 M KoHII. cepHOM kuciaoTel. Korna HaunHaercs oOyriu-
BaHUE, CTEKJISHHYIO Majo4yKy MpUnogHuMaroT. CMech BCIyYMBAETCS, YEPHBIM MOPUCTHIN «ITH-
por» mogHuMaerca Ha nanouke. ChenaiiTe BBIBOJ O JACMCTBUM KOHLEHTPUPOBAHHOM CEpHOM
KHUCJIOTHI HA OpTaHUYECKHUE COeTNHEHUSI.
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4) B dapdopoByro vamky (Miau Ha KPBIMIKY TUTJIS) HATMBAIOT 2-3 Karumk OeH30J1a U TOJI-
JKUTAIOT ero. beH3oi roput cuiabHO KonTsimuM riameHeM. [louemy? Jlonummure ypaBHEHUE pe-
aKLHUU:

CsHs + 4,50, —

Onwvim 2. Obnapyoicenue yenepooa u 6000pooa oxkucienuem seuecmea okcuoom meou (11)

PeaxtuBbi: caxap (cyxoi), okeua memnu (1) — mopomok, u3BectkoBas (Miiu 6apuTOBasi) BOJa
— HACBHIIEHHBINA PACTBOP TMAPOKCHUIA KaablMs WK Oapus, 6e3BoaubIi cyabdar meau (1) — cBe-
JKEIIPOKAJICHHBIMN.

O6opynoBaHue: U30THYThIE ra300TBOJHBIE TPYOKH ¢ mpoOkamu 1Jig MpoOUPOK, BaTa, LITa-
TUB C IPOOHPKaAMHU.

Haubonee obwum, ynusepcaibHulM MemoooM OOHAPYHCEHUS. 8 OP2AHUYECKOM 8eljecmee
yenepooa u 0OHOBPEMEHHO C HUM 8000poda sensemcs okucienue e2o okcuoom meou (11). Ilpu
amom yenepoo npespaujaemcs 6 okcuo yenepooa (IV), a 6000poo — 6 600y.

B cyxyto npobupky ¢ razoorBoaHoi Tpyokoil nomemiatot 0,2 — 0,3 r caxapossl u 1-2 r no-
pomka okcuaa menu (l1). Comepxumoe mpoOUPKU TIIATEIBHO MEPEMEIINBAIOT, CBEPXY CMECh
3acpimaroT cinoeM okcuaa Meau (1) — mpumepro 1 . B BepxHIOK0 9acTh mpoOUpKH (0] IPOOKY)
MOMEIIAIOT MAJIEHbKHI KOMOUYEK BaThl, HA KOTOPYIO HACBINAalOT HEMHOTO O€3BOAHOIO Cyib(ara
mean (I1). IIpoOupKy 3aKkpbIBafOT MPOOKON W 3aKPEIUIAIOT €€ B JIAIKe INTaTHBA ¢ HEOOJBITUM
HakJIoHOM. CBOOOJIHBINM KOHEIl ra300TBOAHON TPYOKH OIyCKAIOT B MPOOUPKY C M3BECTKOBOM
(v GapuTOBOI) BO/OH Tak, 4TOOBI TPyOKa MOYTH Kacajach MOBepXHOCTH xkuiakoctu (Puc.l.).
CHayalia mporpeBaroT BCIO TPOOUPKY, 3aT€M CHIIBHO HarpeBaroT Ty YacTh, I/I€ HAXOIUTCS peak-
MOHHAs cMech. MI3MeHsieTcst i 1BeT peakimonHou cmecu? [louemy?

OTMeTbTe, YTO MPOUCXOAMUT C M3BECTKOBOHM Bonoi. [louemy m3mensiercst uBer cynbdara
Meau? Hanumure ypaBHEHUS CIEIYIOIMIMX PEAKIIMMA:

a) okucienue caxapossl (C12H22011) okcuaom meau (I1) B u36biTke;

0) B3aMMOJICHCTBHE TTPOYKTOB, 0OPA3YIOIINXCS TPH OKUCIICHUU Caxapo3bl, C U3BECTKOBOM
BOJION U ¢ 0€3BOHBIM CYIh(}HaTOM METH.

Onvim 3. Obuapyscenue azoma cniasieHuem seujecmea ¢ memaniuveckum Onvim 3. O6-

Puc. 1l Ilpubop onA onpemeleHHA ¥IIEpoma H BEOTOPOOa.

1- npobHpKa co CMECRRD CaXap oSkl H Uil

2- npobHpKa © HIBECTECECH BOOOH,

2- Bara,

4- besEoOHEA cyabdaT MemH.
HapyosiceHue azoma cniasilenuem gewecmea ¢ Mmemannudeckum nampuem. (Taea! 3awumnole ou-
Ku!)

PeakTuBbl: MOUYEBMHA, METANTHYECKUM HATPUH, |-TIPOTIEHTHBIN pacTBOp cyib(dara kenesa
(M), 1-npouenTHsiii pactBop xiopuaa sxenesa (111), 10-mpoueHTHBIH pacTBOpP CONSHONW KUCIOTHI.

Ob6opynoBanue: dhapdopoBas yaIika, JaKMycoBasi Oymara.

Ipunyun memooa cocmoum 8 MoMm, 4mo Npu CNIAGIEHUU C MEMANTUYECKUM HAMPUem op-
2aHUYeCcKoe 8eujecmso pasnazaemcs, a COOEPHCAUULICs 8 HeM a3om o0paszyem c y2nepooom u
Hampuem Yuanuo Hampus:

Obpa3zosasuiuiicss yuanuo HAMpusi OOHAPYHCUBAIOM, NEPEBOOsL €20 8 DEPIUHCKYIO NA3YPb.

B cyxyrwo npobupky momemiaroT Heckosibko kpuctamioB MoueBUHBI (H2N-CO-NH2) u ky-
couek (C MOJIOBHUHY T'OPOIIMHBI) OUUIIIEHHOTO OT KOPKU M OTXKAaTOro B (pMIBTPOBAIbHON Oymare
METAINTMYEeCKOro HaTpus. (BMecTo MOUYeBHMHBI MOKHO B3ATh JPYroe OpPraHUYecKoe BEIIeCTBO,
coJiepkariee a3oT: aHWIWH, alleTaMH/l, SMYHbBIN OeJIoK U Ap.). OCTOpOKHO HArpeBarOT MPOOHUPKY
B IUIAMEHU TOpeNKH. (Boimsocnou wkagp! 3awumnusie ouxu.) Uepe3 HEKOTOPOE BpeMs IPOUCXO-
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JUT BCIBILIKA, IPOOUPKY HArpeBaroT 0 KpacHOro KaneHusd eule 1-2 munyTtsl. HeoOxoaumo mnpo-
CJICNTh, YTOOBI HATPUH IIABHIICS BMECTE C MOYEBHMHOM, TaK KaK B IMPOTUBHOM Clly4yae ITUaHU]
HATpUs MOXKET He 00pa3oBaTbcs. 3aTeM MPOOUPKY OXJIAXKIAIOT U A00aBISIOT B He€ 3 M 1u-
CTWIIMPOBAHHOW BOJbI. KyCOuku miaBa U3MENbYAKOT CTEKJISIHHOM MaJOYKOM WM TOJYYEHHbIN
pacTtBop GUIBTPYIOT Yepe3 OyMakHbIi GuIbTp B poOupKy. Eciau oprannyeckoe BeIecTBO pas-
PYLICHO HE MOJIHOCTBIO, JKUAKOCTh UMEET Oyphli MM YepHBIN IBeT. B TakoMm ciydae cruiaBie-
HUE HCCIIEAYEMOro BEIIeCTBA C HATPUEM ITOBTOPSAIOT.

K dunprpary mobapmnsitor no 3-4 xarum 1-npouieHTHOrO pactBopa cynbdara xenesa (1) u
xnopuaa sxkeneza (III). Bemamaror ocanku ruapokcuaa xene3a (II) rps3Ho-3eneHoro npera u
ruapokcuaa xkenesa (I11) 6yporo mBera.

Hanummure ypaBHeHus peakiuii ux oOpa3zoBaHus B 1IeI04YHOM pactBope. OOBsICHUTE, IMO-
4YeMy HCCIENYyEMBbI pacTBOp MMEET ILIeN04YHOM XapakTtep. Ecnu B pacTBope nMmeercs M30BITOK
[UaHUAa HaTpus, TO oOpasyeTcs rexcauuaHodeppar Hartpus. Hamummre ypaBHEHUS peakuu
oOpa3oBaHus ero W3 nuaHuaa Hatpus U ruapokcuna xenesa (11). Conepkumoe TpoOUPKH MMOA-
kucisaioT 10-%-ueim pactBopom HCI, mosisisieTcst cunsist okpacka (OepiuHCKast ga3ypb). Hamu-
IIMTE YPAaBHEHUS CIEIYIOIINX PEaKIIUA:

ruapokcu xkenesa (1) + consnas kucinora —

rekcanunanodeppar Hatpus + xaopun keieza (1) —

Onwvim 4. Obuapyscenue cepvl CHAABIEHUEM OPSAHUYECKO20 8euecmsed ¢ Memaliuieckum
Hampuem. (Taea! 3awumnsie ouxu!)

PeaktuBbl: THOMOUYEBHHA (WK CY/Tb(aHWIOBAsT KHCIOTA, CyXOH OCJIOK, OSNBIN CTPENTOIH T
U JIp.), METALINYCCKUA HATPUM, 2-TIPOIICHTHBIA PACTBOP alleTaTa CBHHIIA, 2-TIPOIEHTHBIN pac-
TBOpP HHUTpONpyccuiia (CBEXKEMPUTrOTOBICHHBIN), 10-TPOIEHTHBII PacTBOP COJISTHOM KHCIJIOTHI,
YKCyCHasl KUCIIOTA.

O6opynoBanwue: papdopoBas yamika, GrIBTpoBaIbHAS Oymara, CKaJbIlelb, TUHIICT, IITa-
TUB C IPOOUPKAMHU.

Cepy obuapyxcusaiom 6 opeaHuieckom eeujecmsee NOOOOHO a30My: CHAYANA pPa3pPyULaom
OpeaHudecKoe 8ewecmso CniasieHuemM ¢ Memaiiuieckum Hampuem, ebl0esaowmaics cepa oopa-
3yem ¢ nampuem cyrb@uo. Jaree omxpuieaiom cynb@uo-uon (S%) obbluHbIMU KaYeCmEeHHLIMU
Peaxkyusmu.

B cyxyro npoOupKy BHOCST HECKOJBKO KPYNMHUHOK THOMOYEBHHBI (WJIM JIPYroro coaepixa-
IIEr0 Cepy BeIleCTBa) U KyCOUEK METANIMYECKOro HaTpus ¢ OJECTSIIEeH MOBEPXHOCTBIO pa3Me-
POM C MOJIOBUHY TOPOUIMHBL. J[ajee MpoBOAAT CIIaBI€HHE TaK, KaK 3TO OMKMCAHO B ombITe 3 (OT-
KpbITHE a30Ta). (Buimsoicnou wikag! 3awumnvie ouxu!)

[TonydeHHbIi GuibTpar, coaepkamuii cyibpua HaTpus, ATAT Ha TPU YaCTH.

IlepByt0 YacTb MOAKMUCISIOT YKCYCHOM KHCIOTOM, 3areM mnpubasmsator 0,5 mi 2-
IIPOLIEHTHOTO pacTBOpa arerara cBUHIA. JKUAKOCTh OKpalMBaeTcs B Oypblil MM YEpHBIH IBET,
MHOT'/Ia TIOSIBJISIETCSl YEepHBI ocagok. OO0pazoBaHMe 0cajika YCKOPSETCs IPU HarpeBaHUU.

Hanummure ypaBHeHue peakuuu cyib(uua HaTpus M anerara cBuHUA. Kakoe BemiecTBo
BBINA/AET B BUJI€ YEPHOTO OcaaKa’?

Ko BTopoit yactu pactBopa npunuBatot 0,5 M 2-MpOLUEHTHOTO PacTBOpa HUTPOIPYCCUIA
HaTpus. [losBisieTcss MHTEHCUBHOE KPacHO-(PHOJIETOBOE OKpalllMBaHHUE, MOCTENCHHO Mepexo/s-
niee B Oypoe. Jta npobda 3HaUNTENbHO UyBCTBUTEIbHEE TPOOBI C MOHAMU CBUHIIA.

Hanummre  ypaBHeHue peakuuu  oOpa3oBaHHMS ~ KOMIUIEKCHOM  COJNM  coOcCTaBa
Nas[Fe(CN)sNOS] mnpu B3aumojaeicTBUU Cyiab(uaa HATPUS M HUTPOIPYCCHUAA HATPHUS
Naz[Fe(CN)sNQO].

K tpetneit yactu pactBopa npubasistoT 10-mpOLEHTHYIO COISHYIO KUCIOTY, IPU ATOM I10-
SBIISIETCS XapaKTepHBIA 3amax. Hamwimure ypaBHEHHE peakiuu CyibGuaa HATpUsS C COJSTHOU
KHCIJIOTOM.

Onvim 5. Peaxyus betinvwumetina na eanoeenl

PeaktuBbl: xs1opodopM, MeIHASI IPOBOJIOKA.

OO6opynoBaHue: MTATUB ¢ IPOOUPKAMHU, T'a30Basi TOPEIIKa.
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[Tpu poKaIMBaHUH TaIOTEHOCOIEPIKAIIET0 OPraHUYECKOro Beriectsa ¢ okcuaom meau (1)
IPOMCXOTUT €r0 OKHCICHHE, MPUUYEM TanoreHsl (kpome Gpropa) oOpa3yroT ¢ MEAbIO JIETy4ue Tra-
JIOTE€HU/IbI, OKpAIIMBAIOIINE TIaMsl B 3€JIEHOM 1IBET.

[eTnio MenHON TPOBOJIOKK MPOKAIMBAIOT B IJIAMEHHU TOPENIKU J0 MPEKPALICHUsT OKpaIlIu-
BaHUs IJIJaMEHH M OOpa30BaHMM HA MOBEPXHOCTH MeAu u4€pHOro Hajéra. OCTBHIBIIYIO IMETIHO
CMayUBaIOT XJIOPO(POPMOM M CHOBA BHOCAT B TJIaMs Ta30BON TOPEIIKH.

CocraBbpTe YpaBHEHHE PEAKIIMH, YUUTHIBAsl, 4TO oOpazyroTcs xmopua meau (1) u xmopun
menu (1).

Onvim 6. ObHapydicenue 2ano2eHo8 0elcmeuem Hampusi Ha CRUPMOBOU PAcmeop OpaHu-
yeckoeo seujecmaa (Memoo Cmenanosa)

PeaktuBbl: xj0opodgopM (MM YETHIPEXXJIOPUCTHIM yraepoa, HoaopopM U Ap.), STHUIOBBINA
CIHPT, HATPUNA METAJUIMYECKHA, |-IPOLIEHTHBIN pacTBOp HUTpaTa cepedpa, KOHIEHTPHUPOBAHHAS
a30THas KUCJIOTa, CUHSS JIaKMycoBasi Oymara.

ObopynoBaHue: MTATHB ¢ IPOOUPKAMH, IPSIMasi TaA300TBOIHAS TPYOKa.

B 6onvuuncmee opeanuueckux eujecms 2aio2eH NPOUYHO C8:A3AH C Y2lepoooM KOBANEHNM-
HOTL C653bI0, NOIMOMY €20 Helb3s 0OHaApyJICUmsb peaxyuel ¢ uonamu cepeopa (AQ*). s obna-
PYIICEHUS 2aN102eHA OP2AHUYECKOe 8eUeCcmB80 80CCMAHABIUBAIOM 8000POOOM 8 MOMeHM 8bloele-
HUsl, 2A7I02€H NPU SMOM OMYENTIEMCs 8 8UOe AHUOHA, KOMOPBIU MONCHO OMKPbLIMb 0ObIYHbIMU
KauyecmeeHHbIMU PeaKyusamu.

B mpobupky momemiaror 1 ka0 xjaopodopma (MM Ipyroro, COASPIKaIIero rajJoreH op-
TaHUYECKOT0 BEIIECTBA), 100aBISAIOT 2 MJI ATHIIOBOTO CIUPTa M HEOONBIION Kyco4eK (C MOJIOBH-
HY TOPOIIMHBI) METALUTHYECKOTO HATPHsI ¢ ONecTsmeil moBepXHOCThI0. HaunHaeTcs sHepruaHas
peakiusi, mpobupka pazorpeBaetcs. Ee 3akpbIBaloT MpoOKO# ¢ Ta300TBOHON TPYOKOH U MOKH-
rarT BBIACIISIIOIIMIICS ra3 - BOJOPOI.

Hanummure ypaBHEHHS CIEAYIONUX pEaKUUi: a) ITHIOBOTO CIHPTA C METAJUTMYECKUM
HarpueM; 0) BocctanoBieHue xsmopopopma CHCIl3 aromapHBIM BOIOPOZOM JI0 METaHa U XJIOPO-
BOJIOpOJia (4acTh BOJIOPOJA B MOMEHT BBIIETICHUS YUYAaCTBYET B 3TOM peakiliu); B) XJIOPOBOAOPO-
J1a C aJIKOTOJISITOM HaTpusl.

Korna Beigenenne Bogopo/ia 3aKOHUUTCS, U HATPUM MOJHOCTHIO PACTBOPUTCS, K PEAKIIH-
OHHOM cMecH TPUOABIISIIOT 2 MJT BO/IBI. VI30BITOK aKOroJsiTa HaTpusl pearupyeT ¢ BOAOU ¢ oOpa-
30BaHHEM THJIPOKCcHJA HaTpus. Hamuimure ypaBHeHHE peakiuu. B Boje pacTBopsieTcsl Takke
OenpIii 0CcamoK XJIOpHIa HATpHsl, MaJOpacTBOPUMBIM B ATUiI0BOoM criupte. lllenounoii pactBop
MOJIKHUCIISIOT HECKOJIBKUMH KallIIMUA KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI (IPOBEPUTH peak-
LIUIO CPEeJIbI 10 JIaKMycy!) U K KHCIIOMY pacTBOpY J100aBISIOT HECKOJIBKO Karelb | -TpOoIeHTHOTO
pactBopa HuTpara cepedpa AgNOsz. Cpa3zy ke BbInanaeT Oenblil TBOPOKHUCTHIN 0CaIOK XJIOpHIa
cepedpa. Eciiu B pactBope masio noHos Cl°, To oOpa3syercs B3Bech Oestoro mnsera.

3ananue 1. Hamummre ypaBHEHHS CIEIyIONIMX peakUUid: TUAPOKCUIA HATPUS C a30THOU
KHCJIOTOH, XJIOpH/ia HATpuUsl C HUTPATOM cepedpa.

3ananue 2. OObACHUTE, TIOUEMY HElb3si 00HapyxuTh noH Cl™ peakiueit ¢ Ag™ B 1menounon
cpene?

3ananue 3. Hanumure ypaBHEHUE peakliuyd HUTpaTa cepedpa ¢ TUAPOKCUIOM HATPHSL.

3ananue 4. [loueMy /uisi HOJKHUCIEHUS LIEJIOYHOTO pacTBopa Iepen 100aBlieHneM HUTpaTa
cepebpa Hy>KHO OpaTh a30THYIO KHCJIOTY, HO HE COJISTHYIO WJIH CEpHYI0?

[Tpumeuanue: [1pu BBITOTHEHUH OIBITA HE cieayeT OpaTh Oombine 1-2 kamens xaopodop-
Ma. He ycmeBmmii BCTYNUTh B PEAKIIMIO C BOJOPOJIOM TPH Pa30aBIEHUU PEAKIMOHHON CMECH
Bozoi (emie mo mpubasienuss AgNO3z) ximopodopM OyneT AaBaTh ¢ BOJAOW AMYJIBCHIO B BHJIE
MYTHOH KHIKOCTH OENoro 1BeTa. DMYIbCHUs XJIopodopMa B BOJE MACKUPYET MOsIBICHUE O€I0T0
ocajika xyiopuja cepedpa. LIBeT ocaaka 3aBUCUT OT IPUPO/IbI FaJIOTreHA.

Jlabopamopuas paboma Ne 5
Ankanul
Onwvim 1. Ilonyuenue memana u e2o ceovicmea
PeakTuBbl: cMech Ui MONy4YeHHs] MeTaHa — OE€3BOAHBIN aleTaT HATPUS U MpOKaJeHHAs
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HarponHas u3BecTh (cmecb NaOH u Ca(OH)2) (1:2), cunbHO pa3basiennsiii pactBop KMnOa, 5-
NPOIICHTHBIN PacTBOP KapOOHaTa HATPHs, OpOMHAsE BOJIA (HACHIIIIEHHAs ), OpPOM.

O06opynoBaHue: ra300TBOAHAsA TPyOKa, K KOTOPOH MpHcoenHeHa KaydyKoBas TpyOka /-
HOM 10-12 cM CO CTEKIIIHHBIM HAKOHEYHMKOM, KpBbIIIKAa OT TUIJIS, KPUCTAJUIM3ATOP, U30THYTas
ra300TBOJIHAs TPyOKa, ITaTHUB C IPOOUPKAMH.

1) Ionyuenue u copenue memana. B cyxyro mpoOUpKY HACBINAIOT CMECh VISl MOJTY4CHHS
MeTaHa (BbICOTa CJI0sl 0KOJIO 4 cM). PazmemaroT cMech Tak, 4ToObl 00pa3yroLuiics MEeTaH MOT
CBOOOJTHO BBIXOAMTH M3 MPOOUPKHU. 3aKpHIBAIOT MPOOUPKY MPOOKOI C Ta300TBOAHOM TpyOKO# n
3aKpeIUIAIOT €€ B IUTaTHBE C HEOOJIbIIUM HAKJIOHOM. B IITaTUB CTaBAT JBE MPOOMPKU: OJHY
IpoOMpPKY cO cMechlo 3 M pa30aBIIEHHOTO pacTBOpa Il€pMaHraHara kamus v 1 s 5-
IPOLIEHTHOT'O PAacTBOpa KapOOHATa HATPUS U BTOPYIO MPOOUPKY € 3 M OPOMHOM BOJBI.

[IporpeBaroT cHauana BCIO MPOOUPKY, 3aTEM CUIILHO HarpeBaroT Ty €€ YacTh, I'/1€ HaXOUT-
Csl CMeCh, HaUMHAas OT JIHA MPOOUPKH, a 3aTeM, Iiepe/IBUrasi TOpesKy Jaliblie, YTOObI MOIJIN pea-
THpPOBATh HOBBIE MOpuuHU cMecu. CHavana u3 npoOUPKH BHITECHAETCS BO3/IYX, 3aT€M HAUMHACTCS
BblJIeJIEHUE MeTaHa. MeTaH NOJDKUTal0T y KOHLA ra300TBOJHON TpyOKH, OH TOpUT roiy0OoBa-
TBIM, HECBETAIIMMCS TUTaMeHeM. BHOCAT B muiams ropsmiero Merana (GpapgpopoByr0 KPBIIIKY OT
TUTJIS.

[loueMy Ha KpbllIKE TUIJISL HE OOpa3zyeTrcsl yepHoro msrtHa caxxku? Hanuiure ypaBHEHUS
peakuuii Nody4eHus: MeTaHa (U3 alleTaTa HaTpus ¥ THAPOKCHIA HATpuUsl) U TOPEHUS MeTaHa.

2) Omuowenue memana K 600OHOMY pacmeopy bpoma u nepmaneanama xkanus. Beousr ra-
300TBOJIHYIO TPYOKY B IpOOUpPKY ¢ OpPOMHOI BO/IOM M MPOITyCKAlOT B TeUECHHE | MUHYTBI METaH.
Hcuesaer 11 okpacka OpoMHOMN BOJbI? 3aTEM MPOIYCKAIOT METaH YEPE3 pacTBOp MEpMaHraHaTa
KaJusl.

Uro Bl HaOmomaete? CaenaiiTe BpIBOJ 00 OTHOIICHHHM MeTaHAa K OPOMHOHM BOJIE M K BOJI-
HOMY pacTBOpY I€pMaHraHara Kajius (IIpy1 KOMHaTHOM Temreparype).

OmnbIT 2. Peaxyuu ¢ H#cUOKUMU HACLIWEHHBIMU V2T1e8000P00aAMU

PeakTuBBI: KMJKHE HACBILIECHHbIE YIIEBOAOPOAbI, S-npoueHTHbIH pactBop Na2COs, pac-
TBOp KMnO4, KOHIIEHTpHUpOBaHHAs CepHAasi KUCIIOTA, KOHIIEHTPUPOBAaHHAs a30THAsi KUCJIOTa, S-
IPOLIEHTHBIN pacTBOp OpoMa B YETHIPEXXJIOPUCTOM YIJIepoJie, 25-poLeHTHBIN pacTBOp aMMHa-
Ka, CUHSIS JIJaKMycoBasi Oymara.

Ob6opynoBanue: ¢papdopoBas yallka, ITATUB ¢ IPOOUPKAMH.

1) Omnowenue ankanos k 600HOMY pacmeopy nepmaneanama kanus. B mpoOupKy Hamu-
BAlOT | MJI HAaCBIIIEHHBIX YIieBOAOpoJoB, 1 mi S-mporeHtHoro pactBopa Na,COs, 3aTem 1o
KaIlJIsiM MpU BCTpAXUBaHUU 100aBisitoT pactBop KMnOgs. M3Mensiercs n ¢puoneroBast okpacka
nepMaHranara xkanusa? Crenaite BbIBOJ 00 OTHOLIEHUH alIKaHOB K BOJHOMY PacTBOPY MepMaH-
raHara KaJjaus.

2) OmHowleHue alKkaHo8 K KOHYEHMPUPOBAHHOU CepHOU Kuciome. B cyxywo mpoOHpKy
HaJIMBaIOT | MJI HACHIIEHHBIX YIJIEBOAOPOJOB M 1 MJI KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
Conepxumoe npoOupKH B30ANTHIBAIOT B TeUEHHE 2-3 MUHYT.

[Tpoucxoast nu usmenenus? PazorpeBaerca nu cMmech? CraemaiTe BHIBOJI Ha OCHOBAHUU
OTIBITA.

3) Omnowienue HacvlujeHHBIX Y21e8000PO008 K KOHYEHMPUPOBaHHOU azomHou kuciome. K
1 MJT HaCBILIEHHBIX YTJIEBOJOPOIOB (B CyXoil mpobupke) 00aBIsAOT 1 MJI KOHIIEHTPUPOBAHHOM
A30THOM KHCIIOTBI, CMECh BCTPSIXUBAIOT B TEUEHHE 2-3 MUHYT.

Cnenaiite BbIBOA 00 OTHOIICHHWH aJKAHOB K KOHILIEHTPUPOBAHHON a30THOM KHUCIIOTE NpPHU
KOMHATHOW TeMIepaType.

4) I'openue acuokux anxkanos. (Tsara!) B ¢papdopoByro yamky HaauBarT | M XKUIKUX all-
KaHOB U MOJDKUTAIOT UX.

OOBpsicHHUTE, TOYEMY B OTIMYME OT METAaHA KHJKHUE AJKaHbl TOPAT KOMTALIMM IJIAMEHEM.
BhruuciuTte nponeHTHOE colepKaHue YIriiepoAa M BOJOpoJa B MeTaHe, B rekcaHe. Hamummre
YpaBHEHHSI PEaKIMi TOPEHUs MeHTaHa, TeKCaHa, OKTaHa.

Jlabopamopnasa paboma Neb
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Anxenwt

Onwvim 1. Ilonyuenue u ceoticmea smuieHa

PeakTuBbl: cMech IJ1s OTy4YeHUsI ATUIIEHA (CMech 96-ITPOLIEHTHOTO ATUIIOBOTO CIHUPTA U
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI B 00beMHOM OTHOIIEHHH 1:2), OpoMHast BoJa (HACHIIICH-
HBII pacTBOp), 2-mporieHTHBIA pacTBOp KMnQOj4, 10-mporieHTHBIN pacTBOp KapOoHaTa HATpHS,
KepocHuH (OCH3MH), KOHIICHTPUPOBAHHAS CEPHAst KUCIIOTA.

O6opynoBanue: mpubop A monydeHus 3TriieHa (Puc.2.), KUATUIBHUKY (KYCOYKH OH-
toro (apdopa, MOPUCTON TIMHBI, MECOK M Jp.), TA300TBOJHBIC TPYOKH C XJIOPKAIbIIMEBBIMU
TpyOKaMu, 3aOTHEHHBIMH KyCOYKaMU HATPOHHOM M3BECTH, KPBIIIKK OT TUIJIEH, IITATUB C MIPO-

Puc 2. Ilpubop ona nony4eHHA STHICHA.
1- npobupra oo CMECLED STHIGEGTO COHPTA H CEpHOH KHCIOTH |
- KHIATHILHHEHN
3- EmopFaNEIHEEad TPYOKA ¢ HATPOHHOH HIEECTRIO .
Oupkamu.

1) Peaxyus smunena ¢ 6pomnot 6000iu. B cyxyio MpoOUPKY HAJIUBAIOT 5 MJI CMECH JIJIsI
MOJTyYeHUs dTUJICHA (ITHIIOBBIN CIIMPT U KOHIICHTPUPOBAHHAS CEpHAsi KUCIOTa B 00BEMHOM OT-
HomieHuu 1:2). Ilpu cMenmBaHUM ATaHONIA C CEPHOM KUCIOTONW 00paszyeTcs STUIICEpHAas KUCIOTa
— KUCJIBIN CIIOXKHBIN dPHP.

Hanummre ypaBHeHne peakiinu 00pa30BaHUs dTUICEPHOI KUCIOTHI.

B peaknmoHHY0 CMECh MTOMEMAIOT HECKOIBKO KUIATHIHBHUKOB JJIT PABHOMEPHOTO KH-
MEHUSI PEaKIMOHHOM CMeCH, 3aKphIBAIOT MPOOUPKY MPOOKOW € ra300TBOAHON TPYOKOH M 3a-
KPEIUISIOT € B IITaTHBE. [ 'a300TBOJHYIO0 TPYOKY COENUHSIOT C XJIOPKAIBIIMEBOW TPYOKOi, 3a-
MOJIHEHHOW HATPOHHOM M3BECTHIO, MOMEIIEHHOW MEXIYy IBYMS HEIUIOTHBIMU BATHBIMH TamIlio-
Hamu. HatpoHHast 3BeCTh JOJKHA OBITh B BHJIE KYCOUKOB, JUIS JIyYIIETO MTPOXOXKICHHS Ta3000-
pa3HBIX BEIIECTB, COACPKAIIUX KOHIIEHTPHUPOBAHHYIO CEPHYIO KHCIOTY M Mapbl peakinOHHON
CMECH.

B mratuB ctaBsaT mpoOupky ¢ 2 mu 6pomHOi Boibl. [IpoOupky co cMechio s moryde-
HUS ATHJICHA OCTOPOKHO HArpeBaroT, CJeJs 3a TeM, YTOOBI BCIIEHUBAIOIIYIOCS KHIKOCTh HE TIe-
pebpocuiio B XJIOPKAIBIHEBYIO TPYOKY. BbIIensStonuiicss STUIEH MPOIMYCKaT yepe3 OPOMHYIO
BOJy, KOTOpast o0eciiBeunBaeTcs (Ka4eCTBEHHAS PEaKIINs Ha KPAaTHBIE CBSI3H).

Hanummre ypaBHeHHE peakiuu 0O0pa30BaHUS STUJICHA M3 STUIICEPHOU KUCIOTHI (peak-
uus uaet npu temmeparype okosio 170°C). Kpome ocHOBHOM peakliuyd — CEpHOKHCIOTHOM Je-
TUApATAIK dTUIOBOTO CIHPTA - MPOTEKAaeT HECKOJIbKO MOO0UHBIX peakuuid. OqHa u3 Hanbolee
BaXHBIX — OKHCIUTEIILHO-BOCCTAaHOBHTEIbHAS. KOHIICHTpUpOBaHHAs CEpHAs KHCIIOTA IPHU BHICO-
KOH TeMmrepaType OKHCIIsIeT OPraHMYECKOe BEIIECTBO (B TOM YHCIIE M 3TaHOJI) 0 yriepo/ia U OK-
cuna yraepoaa (IV) — peakimonnast cmech uepHeeT. [Ipu 3TOM cepHast KHCIIOTa BOCCTaHABJIMBa-
etcs 10 okcuga cepsol (1V), KoTopbIil MOXKET pearupoBath ¢ OpOMHON BOJOH (M ¢ IEpPMaHTaHATOM
Kanus) moao0Ho stusneny. [loaTomy ero otaenstoT ot mpumecu okcuaa cepol (IV). Kucnorusie
okcubl (SO2, CO2) moryomarT HATPOHHON U3BECTHIO, TIOMEIICHHON B XJIOPKAJBIIUEBYIO TPYO-
KY.

Hanummre ypaBHeHus peakiuii okcumoB SOz, CO2 ¢ HaTpOHHON U3BECTHIO. DTHIICH pea-
TUpYEeT ¢ OpOMHOM BOJOW MO 3ieKTpoduiabHOMYy MexaHusMy (Ag). Paccmotpure ero. Kakyro
pOJIb B 3TOM peakiMu Urpaet Boaa?

2) Peaxyus smuieHa ¢ 600HbIM pacmeopom nepmaneanama kaaus (peakyus E.E. Bache-
pa). B mpoOupKy HanuBarOT 2 MJ 2-TIPOLIEHTHOTO pacTBOpa MEepMaHraHaTa Kaius, J0OaBIISIOT
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0,5 M 10-ipo1IEHTHOTO pacTBOpa COMbI M MPOIMYCKAIOT 3TUJIeH. PUosIeTOBasi OKpacka pacTBopa
IIEpMaHraHaTa Kajus ucues3aer, 00pa3yeTcsl XJIONbEBUIHBIN 0canok Oyporo usera. Ecinu atunen
MPOIYCKaTh JI0JIT0, OCAJIOK MOKET pacTBOpUTHCA. [Ipu OKMCIeHnH STHIIEHA B YCIOBUSX PEAKIIUU
Barnepa o0pasyercsi nByxaromublii crnupT — dtwieHrnukons HO-CHz-CH-OH. Hanummre
YpaBHEHUE PEaKIMU OKHUCIICHUS STUJIEHAa BOJIHBIM PAcTBOPOM IepMaHraHarta Kaius. Peakuus
Barnepa — kauecTBeHHast peakiisi Ha KpaTHbIE CBSI3U.

3) OkucneHue 3TUIICHA NEPMAHCAHAMOM KAAUs 8 KUCTIOU cpede.

[IpomyckaroT 3THJIEH Yepe3 pacTBOp IEepMaHIaHaTa Kajius, MOAKUCIECHHbIN CEpHON KHC-
notoii. PactBop obecuiBeunBaeTcs, Oypblil 0calok He 00paszyeTcs, TaK KaK OKUCICHHUE MPOXOIUT
6osee TIIy00KO (710 11aBeneBoi KucioThl). COCTaBbTE ypaBHEHUE PEAKIIHH.

4) I'openue smunena. IT0DKUTAIOT STHIICH y KOHIIA Ta300TBOAHOM TPyOKU. DTHUIIEH TOPHUT
CBETAILIMMCS IJIaMEHEeM. BHOCAT B m1amsi STHJIEHA KPBILIKY OT TUTJISL.

OObscHUTe, TOYEMy Ha KpBILIKEe 00pa3yercsi uepHoe MiATHO. PaccumTaiite mpolieHTHOE
coJiep)KaHue yriepoja u BoJOpoja B MOJIEKyJie dTuieHa. Hanuiure ypaBHeHue peakiuu rope-
HUS ATUJICHA.

5) Ceoticmea #cuoKux ankenos

J1J1s OIIBITOB C KUJIKUMH alTKeHaMU MO>KHO MCIOJIb30BaTh OCH3WH WM KEPOCHH, TaK B UX
COCTaB BXOJAT PA3JIMYHbIE HENPEEIbHbBIE YIJIEBOJOPOIbI.

B tpu npobupku HanuBatoT o 1 mu kepocuHa (uiau 6eH3uHa). B nepByro 100aBIsOT He-
CKOJIbKO Karelb pactBopa Opoma. [lonydeHHyto cMech OCTOpOKHO HarpeBaroT Ha BOJSIHOM OaHe.
Hab6nronaroT ncue3HOBEHHE JKENTOW OKPACKH.

PaccmoTtpuTe MexaHu3M MpUCcOeAMHEHNs OpoMa K TeKceHy-1.

Bo BTopyto npodupky n06aBnstoT 1 M1 pacTBopa nmepMaHraHata Kajiusl, MOIIeI04YeHHO-
ro pacTBOPOM KapOoHaTa HaTpusl.

Onumure HaOmoaaemble siBneHus. CocTaBbTe ypaBHEHUE peakluu, noadepure koddpdu-
LUEHTHI METOJIOM 3JIEKTPOHHOTO OalaHca WK MOHHO-3JIEKTPOHHBIM METO0M.

B Tperhio mpobupky npuirBarT 1 MII KOHII. CEpHOM KHUCIOTHI U B30ANTHIBAIOT HECKOIb-
KO MUHYT /10 00pa30oBaHMsI OJJHOPOIHOTO pacTBOpPa (IIPU CHIIBHOM Pa30TrpeBaHUU MPOOUPKY clie-
IyeT OXJIaJIUTh).

PaccmoTpuTe MexaHW3M peaklMHM MPUCOCAMHEHHS CEPHOM KUCIOTHI K 2-METHUJIOYyTEHY.
Kakoe npakTuieckoe 3Ha4eHUE UMEET 3TA PeaKius?

Jlabopamopuas paboma NeT7
Anxunut

Onwvim 1. Ilonyuenue u ceoticmea ayemunena

PeaktuBbl: kapOun kanblus (Kycouku), OpoMHasi Boja (HACBHIMIEHHBIM pacTtBOp), 1-
IPOLIEHTHBI pacTBOp NepMaHraHata kanus, 10-mpoleHTHBIH pacTBOp kKapOoHaTa HaTpus, 1-
MIPOLIEHTHBIN PacTBOP HUTpaTa cepedpa, S-MPOLEHTHBIN pacTBOP aMMHaKa.

Ob6opynoBanue: mpuOOp JUIS MOJIyUYEHHUS alleTHUIIeHa, U30THYThIe ra300TBOJHBIE TPYOKH,
KOPOTKHE MPSMbIE Fa300TBOIHBIE TPYOKU C OTTSIHYTHIM KOHIIOM, KPBIIIKK OT TUTJIEH, (pUIbTpo-

Puc 3 Ilpubop ona nonygeHHA aleTHIEHA .
1- mpobupra ¢ KapbHIOM FATRIMA |
2- EMopKANEIHEEad THYOKA C HATPOHHGH HIEECTRID .
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BaJIbHas Oymara, TaTUB ¢ TPOOUpPKAMH.

1) IHonyuenue ayemunena u e2o eopenue (msea!). B npoOHpKy mOMeNaloT Kyco4ek Kap-
Ouya Kanblysl, IPUIUBAIOT OKOJIO 1 MII BOJIBI U cpa3y e 3aKpbIBaIOT €€ MPOOKOH ¢ Tra300TBO/I-
HOU TpyOKOI, MMEIOIIEeH OTTAHYTHIH KOHel (pHc. 3.). IlopKuraroT BRIASIAIONINICS alleTUIICH Y
KOHIIa ra300TBOAHON TpyOku. HabmrogaroT xapaktep IMijamMeHH. 3aT€M MEHSIOT I'a300TBOJIHYIO
TPYOKY: 3aKpBIBAalOT MPOOUPKY, U3 KOTOPOW BBIACISACTCSA AlETUJICH, H30THYTOW Ta300TBOJHON
TpyOKO#l ¢ HIMPOKUM OTBEPCTHEM U CHOBA MOJKHUTAIOT alleTHiIeH. BHOCAT B miiaMsi KPBILIKY OT
turis. Ha kpeliike oOpa3yercst yepHoe MATHO caxku. Hanuimire ypaBHEeHHS peakiuid MOTyYeHUs
aleTuiIeHa U3 KapOuaa Kaablusi U TOPEHHUs alleTuiIeHa (IIOJIHOE U HEMOJIHOE cropaHue). Beruuc-
JIUTE MPOLIEHTHOE CO/IEP KaHUE YIIIepoia U BOIOpoAa B aneTwiieHe. Mimeer nu auerusnex 3anax?

2) Peakyus ayemuiena ¢ OpomHoll 60001. 3aKpHIBAIOT IPOOUPKY C KapOMIOM KalbIUs U
BOJION MPOOKOH ¢ M30THYTOW T'a300TBOHON TPYOKOH M MPOMYCKAIOT aleTHIeH Yepe3 OPOMHYIO
Boay. OObsicHUTE, TOYeMy OOecliBeUnBaHUE OPOMHOM BOJBI IPOUCXOJUT 3HAYUTEILHO MEJICH-
Hee, YEM IIPU PEAKIMH C ITHIICHOM.

Hanummre ypaBHeHre peakiuu aleTuieHa ¢ OpoMom.

3) Okucnenue ayemunena nepmaneanamom kaausi. B npodupky HanuBaroT 1 Mi pacTBopa
NepMaHraHata Kanusi, 100aBIsIOT TaKoil ke 00beM pacTBOpa COMBI U 3aTeM MPOMYCKAIOT uepes3
MOJTYYeHHBIH pacTBOp anerwiieH. [locTenenHo ¢uoseToBas oKpacka pacTBOpa MCYE3aeT, MOsB-
JsieTCs XJIONbeBUAHBINA ocasok okcuaa mapranima (1V) 6yporo nsera. [lpu okucnenuu anerusie-
Ha IIPOUCXOIUT 0OPa30BaHUE CMECU BELIECTB, YACTUYHO IMPOUCXOIUT MOJHOE OKUCICHHUE /10 OK-
cuna yriepoaa (1V).

Hanummure ypaBHeHue peakiiuy OKMCIEHUS alleTUIEHA IIEpMaHraHaTOM Kallus 0 Il1aBe-
neBoii kucnotsl HOOC-COOH. [Ton6epute k03pdUIIueHTHI.

4) IMonyuenue memaniuueckux npouzso0HbIX ayemuiena — ayemuienudos. Pabota c are-
TUJICHHJIaMU TpedyeT 0co00il OCTOpOXKHOCTU. B cyxoM Bujae mpu c1aboM HarpeBaHWU WIH TpU
y/ape OHM B3PbIBAIOTCS ¢ OOJIBLION CHIION, TOATOMY aleTHIIEHU bl HEIb3s BBICYIIMBATh MOJIHO-
cTbto. OCOOEHHO OIaceH B CyXOM BHJIE alleTUIIEHU] cepedpa.

THonyuenue ayemunenuoa cepedopa. B npobupky HamuBarOT 2 Mul 1-TIPOIIEHTHOTO pac-
TBOpa HUTpaTa cepedpa U MpUOABIAIOT MO KAIISIM S-TIPOLIEHTHBIN PACTBOP aMMHaKa JI0 MOJTHOTO
pacTBOopeHHUsl 00pa3yloLIerocsi BHayajie ocajka okcuja cepedpa. Uepes monydeHHbINH OeclBeT-
HBII PacTBOp MPOMYCKAIOT alleTujieH. Bbimagaer enroBaTto-cepblil 0CaJ0K aleTHIIeHH1a ceped-
pa (okpacka oOycnoBieHa npumecsimMu). Ocagok OT(GUIBTPOBBIBAIOT, TPOMBIBAIOT HEOOJIBIIUM
KOJINYECTBOM BOJBI, OT)KUMAIOT B (HIBTPOBAIbHOW Oymare, MepeHOCAT Ha KyCOYeK CyXoW
¢unbTpoBasibHON Oymaru. M octopoxHOo HarpeBaioT Ha acOectoBoil cerke. (Tsra! 3amuTHbie
ouku!) AueruneHnus pasznaraercs co B3pbIBOM. OCTaTKM €ro yHUYTOXKAI0T MOMEIIEHHEM BMeCTe
¢ unbTpoBaIBLHON OyMaroil B crakaH ¢ BOJIOM W T0OABICHHEM KOHIIEHTPUPOBAHHOM COJISTHOM
WM a30THOU KUCNOTHI (1/4 — 1/5 ot 0Obema BoJIbI).

Hammmure ypaBHeHHS peakinii MOJydeHUsI aMMHAYHOTO PacTBOpa THAPOKCUIA cepedpa
U aneTuiieHua cepedbpa. bynyt nu obpa3zoBsiBath anetunenu sl meau () u cepebpa 6ytun-1 u
OytuH-2? HanummTe ypaBHEHHS pPEakIMid pa3iioKeHHsI alleTUIICHUAAa cepedpa Mpu HarpeBaHUU
(B3pBIB) U MPU ICHCTBUU COJISTHON KUCIIOTOIA.

Jlabopamopnas paooma Ne 8

Onwvim 1. Ilonyuenue xnopsmana

PeakTuBbI: cMech ATHIIOBOTO CIUPTA U KOHIIECHTPUPOBAHHOM cepHOM KUCIOTHI (2:1), XJ10-
pUI HATPUSL.

O6opynoBanue: NpoOUPKH, MPSMbIE Ta300TBOAHBIE TPYOKHU C OTTSIHYTHIM KOHIIOM.

B npobupky HamuBaroT 3 MJI CMECH CIUpPTAa M KOHLEHTPUPOBAHHON CEPHON KHCIIOTHI
(2:1) u nobasnsroT 0,1 pacTepToro B MOPOMIOK Xyopuaa HaTpus. [IpoOupKy 3akpbIBaroT Mpoo-
KOl ¢ mpsiMOl Ta300TBOJHONW TPYyOKOH, MMEIOLIeH OTTAHYTHI KOHEI, U OYeHb OCTOPOIKHO
HarpeBaroT (KUIKOCTh BcreHuBaeTcs). [1oKuratoT BeIACISIOMUNCS XJIOPUCTBIA 3THIT Y OTBEp-
CTHSI Ta300TBOJIHON TPYOKH; OH TOPHUT XapaKTEPHBIM IJIAMEHEM C 3eJIeHOH KaitMol. XJIOpuCTHIi
STUJI TIPU OOBIYHOM TeMIiepaType — razoo0pasHoe BemectBo (T.kum. +12,4°C). Hanummre ypas-
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HEHHUE PEaKINK MOJyYeHHs XJIOPUCTOr0 ATUIIA C YKa3aHUEM MPOMEXYTOUHBIX cTaauid. CocTaBb-
T€ CYMMapHO€ YPaBHEHUE PEAKIIUH.

Onwvim 2. Ilonyuenue bpomucmozo smuna

PeakTuBBI: ATUIIOBBIN CIIUPT, KOHIEHTPUPOBAHHAS CEpHAst KMCIO0Ta, OpOMM KA.

O6opynoBanue: xumudeckuii crtakan (100-200 mur), u3orHyTasi ra300TBOJHAS TPYyOKa,
IPOOUPKH.

B npobupky HanmuBatoT 1,5 mi 3TuioBoro crnuptra U 1 mi Bonbl, 3aTeM J00aBISIOT 11O
KaIlJIsIM IIPU BCTPSXUBAHUU U OXJAXKJIEHUH 1,5 M KOHLIEHTPUPOBAHHOM cepHOU KucaoThl. [o-
ClIe OXJIAKACHHS PEaKIMOHHON CMecH 10 KOMHATHOM TemrepaTypsl B Hee 100aBisoT 1,5T pac-
TEPTOro B MOPOLIOK Opomuia Kanus. [IpoOupKy 3aKpbIBAIOT MPOOKOH ¢ M30THYTOU I'a300TBOJ-
HOM TpYOKOI M YKPEIUIAIOT B JIalKe IITaTUBA.

Konen ra300TBoiHON TPYOKH OIyCKaroT B BOAY (1 MiT), HAUTYIO B APYTYIO MPOOUPKY U
OXJIAXKIACMYIO CHapYXH JIbAOM (puc. 4).

Conepxxumoe poOupku 1 mporpeBaroT U 3aTeM OYE€Hb OCTOPOXKHO HArpeBaroT A0 KHIIe-

Puc. 4 Ilpubop onA DonydeHHA DR oMBECTOTD STHIIA.
1 - opobupka C peaKHoHHGH CMECBED,
2 - opobHpPKA - OpHEeMHHE,
3 - cTakaH ¢ NegAHcd Bogoi.
Husl (oOpasyercs mena). [locTteneHHO KpucTauibl OpoMHIA Kalus MCYE3al0T, a B MPOOHpPKe —
MIPUEMHHKE COOMPAIOTCS OCCIIBETHBIE TsDKEIbIE KAty OpomucToro atuia (T.kut. +38,4°C).

[MuneTtkoil ynangioT U3 npoOUpKU-IPUEMHUKA BEPXHHM BOJHBIA Cioi. BHocAT kariio
OpOMUCTOrO 3TUJIA B IJIaMsl TOPENIKK (CTEKISIHHOM manoukoi). [1namst mo kpasiM okpaiinBaeTcst
B 3eJIeHbIH 1BeT. J{ns 0OHapyskeHuss OpoMa B OpOMHCTOM STHIIE MOXKHO HCIIOIh30BaTh PEAKITHIO
beitnbelina.

Hanummre ypaBHeHue peakunyu oOpa3oBaHHsi OPOMUCTOTO ITHIIA U PACCMOTPUTE €€ Me-
xaHm3M (Sn2). Kakue mpueMbl HCIONB3YIOT ISl CMEUICHHS PaBHOBECHS PEAKIUU B CTOPOHY
yBeNMUYEHUS BbIxoJa 3Tunopomuaa? Kakyro pois urpaet Bojaa B AaHHOM mporiecce? Kakue mo-
OOYHBIE PEAKIIMU MPOTEKAIOT MPHU MOJTYyYEHUU OpoMucTOrO ATHia? Hanmummure ypaBHEHHs 3THX
peaKuui.

Onwvim 3. Ceoticmea xnopoghopma

PeaktuBbl: xmopodopm, 1-TpOIEHTHBIN PAacTBOp pe3OpIHHA, |-TPOIEHTHBIH pPacTBOP
rUApoKcuaa Hatpusi, 10-MpOLEHTHBIN pacTBOp TMAPOKCUAA HaTpus, 20-IPOLEHTHBIN pacTBOp
A30THOW KHCTIOTHI, |-TMPOLIEHTHBIN pacTBOp HHUTpaTa cepedpa, 10-MpolLeHTHBIM pacTBOp aMMHa-
Ka, |-MpOLEHTHBIN pacTBOp NMepMaHraHaTa Kajius, pacTBOp oaa B HOAUIE KaJIHs.

Ob6opynoBaHue: MTATUB C TPOOUPKAMH.

1) Peaxyus xnopogopma ¢ pesopyurom. B mpobupky HanmuBaroT 1 M 1-MpOIEHTHOTO
pacTBopa pe3opirHa, 2 M 1-TIPOIEHTHOTO pacTBOpa THIPOKCHIA HaTpus u 1 Mi xiopodopma.
Cwmecs HarpesaroT. [losBisieTcs JKeNnTo-KpacHOE OKpAIIBAHUE.

2) Pacmeopenue tioda 6 xaopogopme. B mpoOUpPKy HAITMBAIOT XJIOPOGOPM U J0OABISIOT
HECKOJIBKO Kamenb oaa B Hoauae kainus. CMech MHTECMBHO BCTPSIXMBAIOT. Uepe3 HEKOTOpoe
BpeMsl CiIoi xJopodopMa OKpalinBaeTcs B PO30BbBIN 1BET, TaK KaK O] XOPOIIO pacTBOPSETCS B
xjopodopme.

3) Lenounou eudponuz xropoghopma. Hanuparot B npodbupky 1 mu xsopodopma u 3 mi
10-iporierTHOTO pacTBOpa TUApPOKcHIa HaTpus. OCTOPOKHO TNPH BCTPSIXMBAHUHM HArpeBarOT
CMECh JI0 KHUIICHHMSI, 3aT€M OXJIaXkIal0T. B ycIoBHsIX ombITa XJI0pohOopM THIPOIU3YETCs ¢ 0Opa-
30BaHHMEM HMOHOB XJIOpa M MYpPaBbHUHOW KHMCIOTHI (B LIEIOYHOM Cpele MOJIy4yaeTcsl HaTpueBas
COJIb MypPaBbUHOM KUCIIOTHI — (POpMHAT HATPHUS).

Jlst oOHapy’KeHHsI HOHOB XJIOpa OTJIMBAIOT B POOUPKY 1/3 ruaponusara, MOIKUCISIOT
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ero 20-mpOIEHTHBIM PAcCTBOPOM a30THOM KHCJIOTHI M J00aBIAIOT HECKOJIBKO Kamenb |-
IIPOLIEHTHOI'O pacTBOpa HUTpaTa cepelpa.

Hanummre ypaBHeHMs peakiuid rMIponn3a xJopodopMa B IIETOYHON cpesie U B3auMo-
JIeCTBUSI MOHOB XJIOpa C HUTPATOM cepedpa.

MypaBbHHas KUCJIOTA JIETKO OKUCIIAETCS, TaK KaK COAEPXKUT allbAETHIHYI0 Ipyniy (3To
UCTIONB3YeTCs A1l OOHapyKeHHs ee B pacTBope). OCTaToOK LIETOYHOI0 pacTBOpa THAPOIHM3aTa
xjiopoopma aeniaT Ha JABe YacTH. K oHOW NpMIMBaIOT CBEKEHNPUIOTOBJICHHBI aMMHUAauHBIN
pacTBOp THAPOKCHAA cepedpa, a K APYroil — HECKOIBKO Kamesb |-MpOIeHTHOro pacTBopa mep-
MaHrasara kajuus. B nepBoil npoOupke BblagaeT MeTALIIMUECKOe cepedpo (peakius «cepedps-
HOT'O 3€pKaja»), BO BTOPOW - pacTBOpP OKpAalllMBAETCS B 3€JIEHBbIM LBET (B IIEJIOYHOM cpene
KMnQO4 BoccTaHaBIMBaeTCs B COJIb MAPTAHIIOBUCTOM KUCIIOTHI).

Hanummre ypaBHeHHS peakuuii v Mo10epuTe K HUM KO3 (QUITHEHTHI.

Onvim 4. Ceoticmea uemvlpexxiopucmozo yaiepooad

PeakTuBbI: 4ETBIPEXXJIOPUCTHINA yriaepoa, 10-nmpoueHTHbINH pacTBOp FMAPOKCUAA HATPHUS,
20-1pOLIEHTHBIM pacTBOP a30THOM KUCIOTHI, 1-POLIEHTHBIA pacTBOp HUTpaTa cepedpa, ITHIIO-
BbIl CUPT (WJIM JIpYroe JIErKO BOCIUIAMEHSIOLIEECs] OPraHN4YeCKOe BEIIECTBO), MOJCOTHEYHOE
MacJio (UK APYTOH KUp).

Oo6opynosanwue: (apdopoBas yaiika, acOecToBasi ceTka, MEJIHAas MPOBOJIOKA, MTATHB C
poOHUpKaMH.

YeThIpeXXJIOPUCTBIN YIJIEPO] UIMPOKO MCHOJB3YETCSl KaK PacTBOPUTEIb KUPOB, Macel,
cMoJ1, Kayuyyka. LleHHbIM CBOWCTBOM, OTJIMYAIOLIIUM €ro OT OOJIBIIMHCTBA OPTaHUYECKHUX pac-
TBOPUTEINEH, SIBISAETCA HEeroprodecTtsb. Ha 3TOM CBOWCTBE OCHOBAHO €r0 IPUMEHEHUE B OTHETY-
HIMTENAX A TYLIEHHs M0XKapoB HAa XMMUYECKHUX HPEINpUSATHSIX, B J1a00paTOpUsix, KHUTOXpa-
HWINILIAX U Ap.

1) Pacmeopenue acupa 6 uemvipéxxiopucmom yeiepooe. B npoOupky HaiauBaroT 1 mi
CCls u noGapnsiroT 1 Karuio MOACOTHEYHOTO Maciia WM JIPYyroro *xupa. B30aiThIBalOT cMecCh.
Pe3ynbTat onbITa 3aMuCHIBAIOT B KypHAJl.

2) Tywenue oens. B hapdopoByro yaliky HaIMBalOT 2 MIJI 3TUIOBOTO CHHpTa (KU JIpy-
TOro JIETKO BOCIUIAMEHSIOIIETOCs OpPraHMYeCKOro BEIECTBa), CTaBAT YallKy Ha acOECTOBYIO
CeTKY ¥ Mo pKUratoT cupt. (Ocmopoorcno! Taza!) I'acsaT «moxapy 4eThIPEXXJIOPUCTHIM YTIIEPO-
JIOM.

3) 'uoponuz uemwvipéxxnopucmozo yenepoda. B npoOUpKy HAIMBAIOT HECKOJIBKO Kareib
CCls u 2-3 Mt 10-npOLICHTHOTO pacTBOpa TUAPOKCHIA HATPHUS, OCTOPOIKHO HArPEeBalOT CMeCh 1-
2 MHUHYTHI 10 HAuMHAIOUIETrocsl KUIEHUs (IpHU B30AITHIBAHMM PEAKIMOHHOW CMecH). 3aTem
OXJIXK/IAIOT, CIMBAIOT ILIEIOYHYI0 JKHAKOCTh B JPYIryl HpoOUpKYy, HOAKUCIAT ee 20-
MPOLIEHTHBIM PacTBOPOM a30THOM KMCIOTHI U J00aBIISIIOT HECKOJIBKO Kameib |-IpOLEeHTHOro
pacTBOpa HUTparta cepedpa. Kakoe BemecTBo Bbinagaer B ocafjok? OObICHUTE €ro 00pa3oBaHHUe.
3anuiuTe HE0OX0AUMOE YPaBHEHHE PEaKIUH.

Jlabopamopuas paboma Ne 9
Oonoamommuwle cnupmut

Onvim 1. Pacmeopumocms cnupmos, OmHoueHue ux Kk UHOUKamopam, 20peHue

PeakTuBbI: 3TUIOBBIA CIMPT, MPONUIIOBBINA CIIUPT, OYTUIOBBIN CIIUPT, aMUJIOBBIM CIIUPT,
pacTBOop Moja B voauje Kaiaus (1-mpoueHTHBIH pacTBOp), 1-MPOLEHTHBIN CHUPTOBBIA PacTBOP
denondranenHa, CHHsSA U KpacHas JJakMycoBasi Oymara.

Ob6opynoBanue: ¢papdopossie yamky (win dpapdopoBbie TUTIIN), TyIHHKA.

1) Pacmeopumocmov cnupmos. B 4 npobupku HanusaroT 1o 0,5 M CIIUPTOB: 3THUIIOBOTO,
IPOMMIOBOTr0, OyTUIOBOr0 M ammiioBoro. OTMedaroT 3amax CHUPTOB. AMHIIOBBIA CHHPT pas-
Jpa’KaeT JibIXaTeNlbHbIE MYTH, BHI3BIBAET Kalllellb, I03TOMY HIOXaTh CHUPTHI HEOOXOAUMO OCTO-
poxHO. B kaxxayro nmpobupky 100aBisioT MO 1 MII BOJIBI M COAEPIKUMOE MPOOUPOK BCTPSIXUBA-
10T. Clienaite BBIBOJ O PACTBOPUMOCTH CIUPTOB B BOJIE.

AMUIIOBBIN (M30aMUIIOBBIN) CIIUPT, MOJOOHO Maciy, BCIUIBIBAET HA MOBEPXHOCTH BOJIBL.
OTcroz1a 1 BO3HHUKIIO Ha3BaHHE «CUBYIIHOE MACJ0», 10/ KOTOPHIM OHUMAIOT CMECh BBICOKOMO-
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JEKYJSIPHBIX OJJHOATOMHBIX CIHMPTOB, B TOM YHCJIE U aMWJIOBOIO M M30aMmIOBOro. Beicmine
CHHMPTBl MOTYT 00pa30BaThCs MpPHU CIUPTOBOM OpPOXKEHUH, IMOATOMY MpU pa3z0aBICHUM BOIOH
IUIOXO OYMILEHHOI'0 OT CUBYLIHOI'O Macjla THJIOBOIO CIIUPTAa MIPOUCXOIUT IIOMYTHEHHE PacTBO-
pa.

2) Omuowenue cnupmos Kk uHouxamopam. 3 Kaxmaoit mpoOUpPKH CTEKISHHOMN MaJ0uKOM
HAHOCHT I10 Karljie pacTBOpa Ha CHHIOI M KPAacHYIO JIAKMyCOBYyIo Oymary. B mpoGupku no6as-
Js110T 110 1 kamie pactBopa ¢eHonadTanenHa. Mismensiercs im okpacka HHIUKaTopa?

3) I'openue cnupmos. B dapdopoBbic yamiku (MM TUTIH) HAIMBAIOT 1O 2 MJI CIIUPTOB,
pacriosiarasi uX B MOpPsAJKE YBEIHMUEHHs MOJIEKYJIApHON Macchl. [10KUraroT CiupThl JIyYHHKOH 1
CpaBHHUBAIOT Xapaktep miameHu. OObsicHuTe OmbIT. PaccunTaiiTe MpOLIEHTHOE COJEpIKaHUE YT-
Jepoja B CHMPTax, MCIOJb30BaHHBIX Ul OmbITa. HanumuTe ypaBHEHUs peakuuil ropeHus
CIUPTOB U paacuUTalTe COAEpKAaHUE B HUX YIJIEPOJIa.

4) Pacmeopenue tiooa 6 cnupme. B ipobupku co cnimpramu 100aBisitor mo 0,5 M
pacTBopa MojJa B MOJUE Kallusl U BCTPAXUBAIOT UX. YTo Bbl Habm01aeTE?

Onwvim 2. Abcontomuposanue Smuio8o20 cnupma

PeakTuBsl: 3THIOBBIHN criupT (pekTrduKar), cynspat meau (1) kpucrammaeckuii.

O6opynoBanue: paphopoBbie YaAIIKK WU TUTJIH, IITATUB C TPOOUPKAMHU.

B manenbkyto happopoByro HalIKy WM TUTEIh TOMEIIAIOT MPUMEPHO | T KprcTaunye-
ckoro cynbgara menu (I1) U mpokanaMBarOT ero B IUIAMEHH T'OPEJIKH J0 WCYC3HOBEHHS TOIy0o0i
OKPACKH.

B cyxyro nmpobupky HanMBaroT 2-3 MJI 3THIIOBOTO CIMpTa (peKTu(uKaTa) U BHOCAT B HErO
noiy4eHHbI O6e3BoaubIi cynbpat meau (ll) (Oenoro mBera). Crierka HarpeBarOT NMPOOHPKY U
pasmemuBaroT ee coaepxxumoe. (Ilouemy uzmensiercs 1nser cyiabdara menu?) IlomyyeHHslit ab-
COJIFOTHBIM ATUJIOBBIN CIIUPT MEPETUBAIOT B CyXyl0 MPoOUpKy. Ero ucnonb3yroT 11 HoaydeHUs
aJIKOTOJIsATa HATPHS (OTIBIT 4).

CKOJbKO TPOLEHTOB BOJBI COAEPKHUTCS B ATHIOBOM crnupte (pektuduxare)? [louemy
BOJly HEJIb3s YJAJIIUTh IEPErOHKOMN ?

Onwvim 3. Bvicanuganue smunogo2o cnupma u3z e2o 600H020 pacmeopa

PeakTuBbl: 3TUIOBBIA ciupT (peKkTUdUKAT), KapOoHAT Kaius (MM THOCYIb(haT HATpUS
KPUCTAITMYECKH).

Ob6opynoBanue: ¢papdopoBbie YAIIKH, TUNIETKH, JIyYUHKH, IITATUB C TPOOHPKAMHU.

B npoOupky HanuBaroT 2,5 MJI 3TUJIOBOTO CHHMPTA U MPU BCTPSIXUBAHUU J00aBISIOT 2,5
mi Bojibl. CMmech paszorpeBaercs. 1-1,5 MiI MOJy4yeHHOTo pacTBOpa OTJIMBAIOT B (pappopoByro
YalllKy ¥ TOJHOCST K HEMY 3aX’KEHHYIO JIyUUHKY.

3aropaetcs Jiu pa30aBIeHHBIA STUIOBBIA CLIUPT?

K ocratky B mpobupke 100aBISIIOT TPUMEPHO 2 T MOPOIIKOOOPa3HOro KapOoHaTa KaJus
(umu THocynb(daTa HaTpPUs), SHEPIrUYHO B30AJITHIBAIOT COAEPKUMOE MPOOMPKU M CTaBAT IMPO-
Oupky B mratuB. Uepe3 HeKoTOpoe BpeMs B MpoOupke oOpa3yroTcs aBa cios. Bepxuuil cioit
(3THIJIOBBIM CHUPT) MHIIETKOM MepeHocaT B ¢paphopoByro YallKy M CHOBA MOJHOCAT K HEMY TO-
pALLyIO JIy4MHKY. BocruiamensieTcst i criupt? 3aTeM HCCIEAYIOT Ha TOPHYECTh HHKHUAN CIIOM.
OOBscHUTE Pe3yIbTaThl OIBITA.

Onvim 4. Obpaszosanue u 2uOpOaU3 ANKO2OTIAAMOB HAMPUSL

PeakTuBBI: STHIIOBBIN CIMPT (a0COMIOTHBIH), TPOMUIIOBBIH (MM U30MPOMMIOBBIN) CIIUPT,
aMUJIOBBIN (MJIM M30aMUJIOBBIN) CIIUPT, METAJUIMYECKUN HATPUM, 1-IPOLIEHTHBIN CIUPTOBOM pac-
TBOp ¢eHondrasenHa.

O6opynoBaHue: MpsIMbIE TA300TBOIHBIE TPYOKH C OTTSAHYTBIMU KOHIIAMH.

B Tpu cyxue nmpoOUpKH HaIMBAIOT MO 2 MJI COUPTOB: B MEPBYIO — aOCOJIFOTHBIA 3TUIIO-
BbIii, BO BTOPYIO — NMPONUIIOBBIN (MJIM U30MPONUIIOBBIN), B TPETHIO — AMUJIOBBIN (MJIM U30aMUJIO-
BbIif). B KaXkayio mpoOUpKy BHOCST MO MAJIEHBKOMY KYyCOYKY (pa3MepoM € FOPOLIMHY) OUYHIIEeH-
HOT'O OT OKCHUJHOI'O CJI0A MeTajuin4eckoro Hatpus. [IpoGupku 3akpeiBatoT MpoOKaMu ¢ ra3ooT-
BOJIHBIMU TPyOKaMu, KOHI[bI KOTOPBIX OTTSHYTHI.

[Toyemy nyst 3TOrO OmMBITA HENB3sd OpaTh peKTHUUKAT, a HYKHO OpaTh aOCONMIOTHBIN
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criupt? OTMEThTE, B KaKOH MPOOUPKE peakius UAeT HanboJiee MHTCHCUBHO, a B KaKOW — MeJI-
JICHHO.

Uepes 1-2 MuUHYTHI IOCIIE HAYala PEakiuy MOKUTAIOT BHIICISIOUIMNACS Ta3 Y OTBEPCTUI
ra300TBOJHBIX TPYOOK. Eciu peakiust sTaHONa ¢ HATPHUEM CHIIBHO 3aMEJUIMTCS, MOKHO CIIETKa
MOJIOTPETh MPOOUPKY.

Hanumnre ypaBHeHuUs peakiuii CIUPTOB ¢ MeTajuIMueckuM HaTpueM. Kak pacuieruisercs
o-cBsa13b O-H B aT0it peakunn? Kakue cBolicTBa CrUPTOB (OCHOBHBIC, KUCIOTHBIE) TTPOSIBIISIOTCS
B PEAKLUU C MeTauInueckuM HaTpueM? [ToueMy ciupThl pearupyroT ¢ HaTpUEM CIIOKOMHee, YeM
Boja?

B npo6upku nobasistor o 1 karute pactBopa ¢enondranenna. izMeHsercs a1 okpacka
WHauKaropa?

JIOBOIIAT peakIMio 3TaHoJIa ¢ HATpHUeM 10 KOHMA. JJisi 3TOro OTKPBIBAIOT MPOOHPKY
(cHMMaroT PoOKY) M OCTOPOXKHO To0rpeBaroT ee. Ha gHe nmpobupku oOpaszyercst Oenblid TBEp-
JIBIA ATHIIAT HATpHA, (KyCOUYKOB HATpHUs B MPoOHpKe OBbITh HE HODKHO!) J[00aBisioT B mpoOUpKY
1-1,5 mu BOABI U pacTBOPSIOT B Hel TMiat HaTpud. Ecnu okpacka He mosiBisieTcs, J00aBisioT |
KaIuTio pactBopa penondranenna.

Hanummure ypaBHeHHe peakiuu 3Tuiaata HaTpus ¢ Boaod. OObACHUTE, MOYEMY OSIBIIS-
eTcsl OKpacka pu J1o0aBiaeHUH QeHon(TarenHa.

Onwvim 5. Peakyuu okucnenusi cnupmos

PeakTuBbI: STUIIOBBIN CIUPT, U3ONPONUIIOBBIN CIIUPT, XPOMOBAsi CMECh, [IEPMAHIaHAT Ka-
JIUs1, KOHLIGHTPUPOBAHHAsI CepHasi KUCIIOTA.

OO6opynoBaHMe: MUINIETKH, IITATUB C IPOOUPKAMHU.

1) Okucnenue cnupmos xpomosoii cmecvio. B 1Be poOMPKH HATUBAIOT MO 2-3 MII XpO-
MOBOM CMECH U T10 KaIlIsIM MPU BCTPSXUBAHUU JA00ABISIOT B OJHY MpoOupKy 0,5 M1 3THIOBOTO
crupta (OctropoxHo! CMech cubHO pazorpeBaercs!), a BO BTopyro — 0,5 Mi1 U30MPONUIOBOTO
cnupra. LIBeT pacTBOpOB MEHsIETCA U3 OPaHKEBOT'O B 3€JIEHBIH, B IPOOUPKE C 3TUIIOBBIM CITHP-
TOM OIIYIIAETCs 3amax yKCYCHOTO ajbJIeru/ia, HAlMOMHHAIOUIMN 3amax s0JI0K (HI0XaTh OCTOPOXK-
HO!), a B TPOOUPKE C U30MPOIMMIOBBIM CIIUPTOM — 3aax aleToHa.

Hanummre ypaBHEHUs peaklMii OKUCIEHHUsS XPOMOBOM CMECHIO 3TUJIOBOTO CIIMPTA B YK-
CYCHBIH allbJIeTH/, a U30IPOIMIOBOTO ciupTa — B aneToH. [londeprure ko3 PpuIeHTH!.

2) Oxucnenue smunosoco cnupma nepmareanamom xanus. (Taea!) B cyxyro npoOupky,
3aKpeIyIEeHHYI0 B LITaTHBE, MUIETKOW aKKypaTHO, HE CMauuBas CTEHOK, BHOCAT 5 MJ KOHIICH-
TPUPOBAHHOW CEPHON KHCIOTHI. 3aTEM IO CTEHKE IPYrOW NMHIIETKONM OCTOPOXKHO MPHIMBAIOT 5
MJI 3TWJIOBOTO CHHUPTa TaK, 4TOOBI MOMy4Yuiaoch nBa ciosi. [locme atoro HaceimaroT 1-1,5
rKMnOs. Yepe3 HECKOTIBKO MUHYT Ha TPAHUIE ABYX CIIOEB MOSBJISIOTCS SIPKUE BCIIBIIIKH, OIILY-
IIaeTCs 3arax YKCyCHOTO ajbAeruja.

Hanuminre ypaBHEHHE peakIMU OKUCIEHUSI 3THIIOBOIO CIHMPTAa B YKCYCHBIM albAeru[
NepMaHraHaToOM Kajus U rnoadepure KodhUIneHTHI.

Jlabopamopnasn paboma Ne 10

Munozoamommusle cnupmul, npocmule IYupsl, c104cHbIE IPUPLL MUHEPATLHBIX KUCTIOM

Onwim 1. Ilonyuenue u copenue ousmunoeozo s¢gpupa

PeakTuBbl: cMech 3TUIIOBOIO CHHPTAa U KOHIEHTPUPOBAHHOM KuUCHOTHI (1:1), 3THIIOBBIIM
CIUPT.

O6opynoBaHue: TUNETKH, IPSIMbIE Ta300TBOIHbIE TPYOKH C OTTSAHYTHIMU KOHLIAMHU, IIITa-
TUB C MPOOHPKaAMHU.

B cyxyto npoOupky HajauBaroT 3 MJI CMECH STHJIOBOTO CIHUPTa U KOHLIEHTPUPOBAHHOMN
cepHoll kKucnoThl (1:1) u 0CTOPOKHO HArpeBarOT €€ 10 HauuHarouerocss kunenus. Ilocie 3toro
TOpEeNKy yOUparoT U K TOPSYEH CMECH MPIJIMBAIOT TIO CTEHKE MPOOUpKH U3 umeTku 5-10 xanenb
3TUII0BOTO criupTa. OOpa3yIomuics: TUITUIIOBBIHN 3(up 00HAPYKUBAIOT I10 3aMaxy.

3aTemM MpoOUPKY 3aKPBHIBAIOT MPOOKON € MPSIMOM Ta300TBOIHON TPYOKO#, UMEIOIICH OT-
TAHYTHIA KOHEL, CHOBA OCTOPOXKHO HArpeBalOT NMPOOUPKY M MOPKUTAIOT BBIACISAIOUINICS dup.
[ToueMy OUATHIIOBBIN 3(UP TOPUT CBETIIUMCS IUIAMEHEM B OTJIUYHE OT STUIIOBOTO ciupTa’?
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BoruncnuTe npoiieHTHOE coiepKaHKe yTaepoaa B JUITHIOBOM ddupe.

Hanummre ypaBHEHHE peakIMy MOTYYeHUs AUSTHIOBOTO 3(pupa U pacCMOTPUTE €€ Me-
XaHU3M.

Onwvim 2. CrooicHvle 3¢hupvl MUHEPATbHBIX KUCTION.

PeakTuBbI: ATUJIOBBIA CHUPT, KOHIIEHTPUPOBAHHAs cCepHas KHUCIO0Ta, 10-mpoleHTHBII
pacTBOp CEpHOU KHCIOTHI, PacTBOP COJITHON KUCIOTHI (1:1), kapOboHaT Gapwusi, S-IPOLIEHTHBIN
pacTBOp rUApOKCHIA HATPUsl, OOpHAas KUCIIOTA.

O6opynoBanue: xumudeckue crakanbl (50-100 M), mpsiMbie Ta300TBOHBIC TPYOKHU C OT-
TSAHYTBIMU KOHIIAMH, BOJsIHbIe OaHU, JaKMycoBas Oymara, XuMU4ecKiue BOPOHKU, (PUIBTPbI, KH-
MSATUIBHUKY, IITATHB C TPOOUPKAMH.

1) Honyuenue u céoticmsa smuncepHoil kuciomsi. B mpoOUpKy K 1 MII STHIOBOTO CiMpTa
OCTOPO’KHO, IO KAIUISIM MPH BCTPSIXUBAHUH 100aBisIOT 1 M1 KoHIIEH B mpobupky k 1 mut sTuio-
BOT'O CIIUPTa OCTOPOKHO, MO KAIISIM MPU BCTPSAXUBAHUM A00ABISIIOT | MJI KOHUEHTPUPOBAHHOM
CepHOM KHUCIOTHI. Pazorpeminyrocsi cmech HarpeBaroT 2-3 MUHYTHI Ha BOJSHOW OaHe, 3aTeM
oxJjaxaaroT. [lomyueHHbli pacTBOpP BBUIMBAIOT B HEOOMBIION CTaKaH ¢ 25 MII BOJbI U HEUTpau-
3ytoT HeOopImMu nopiusiMu cyxoro BaCOs. Cmech mepeMemuBaT CTCKISTHHOW MaJIOYKON
(peakumonHast cMech BernenuBaercst — Boiaessiercst CO2). Korna Beinenenne CO2 npekpaTurcs,
peaxIyst JOoJbKHA ObITh HEUTPaTbHOH (10 JTAKMYCY ).

Hanummre ypaBHeHus peakiuii oOpa3oBaHHs 3THUICEPHOM KHCIOTHI U OapHeBOM coyu
ATUIICEPHON KUCIIOTBI.

Yactp KUAKOCTH OT(GUIBTPOBBIBAIOT Uepe3 IUIOTHBIM QUIbTp B ABE mpodupku. B ogHy
U3 HUX 100aBIsitoT HeMHOTro 10-TpoeHTHOTO pacTBOpa CepHOU KHCIIOTHI; BBIIAIACT OCAJIOK.

Hanummre ypaBHeHue peakuuu ero ooOpa3zoBanus. Kakue noHbl HaxoasaTcs B GunbTpaTe?

K npyroii wactu ¢punbrpara 1o6aBnstoT 1 mi pactBopa consiHor kucaots (1:1) u Harpe-
BalOT MPO3PAYHBINA KUCIIBIM pacTBOP Ha KUMALIECH BOAsIHON OaHe. Uepes HECKOJIbKO MUHYT BbIjIe-
JsIeTCS 0CaIOK Ccyib(dara Gapusi.

Hanummre ypaBHEeHUE peakiiuu THAPOIN3a B KUCION cpeie OapueBoil COMM ITUIICEPHOM
KACIOTHL. [Ipy KOMHATHOHM TeMIiepaType THApOIN3 HAET MeUIeHHO: ocanok BaSOspeiaensercs
JIUIIb Yepe3 HeCKOIbKO THEH.

2) Tonyuenue smunoso2o s¢pupa bopnoti kuciomel. B cyxoit mpoOupke mpoxkaauBaioT It
OOpHOI KUCIOTHI 10 MOJIHOTO €€ 00e3BOKMBaHMs (IPOOMPKY HEOOXOJUMO JIep»kKaTh B TOPU30H-
TaJbHOM IOJIO)KEHUHU U TIEPUOIUYECKHU BCIO €€ IpOorpeBaTh i yAajaeHus Kanenek Bobl). [Tocne
MOJIHOTO PaCIUIaBIIEHUs] KPUCTAJUIOB KUCIOTHI MPOOUPKY oxnaxkaaroT. K 3arBepeBiieMy miiaBy
(oxcuny 6opa (111)) no6aBastOT 2,5M71 ATUIIOBOrO CIMPTA U 1MJI KOHII. CEpHOM KUCIOTHL. B mpo-
OMpKY JA00ABISIOT KUISTUIFHUKY, 3aKPBIBAIOT €€ TMPOOKOIi ¢ MpsAMOIl ra300TBOAHON TPyOKOH C
OTTSAHYTHIM KOHIIOM. OCTOPOXHO HarpeBarOT CMECh B IUIAMEHU T'OPEJIKU, BBIJIEISIIOIINECS Tapbl
adupa MOKUTAIOT Y KOHIIA TAa300TBOAHON TPYOKH.

OTMeThTe XapaKTep TOPEHUS U 3aITUIIATE YPABHEHUS TPOUCXOISIINX PEAKIIHH.

Onwvim 3. Ceoticmea 2nuyepuna u 3muneHeauKous

PeakTUBBI: TIHIIEPHH, STUICHTIIMKOIIb, 2-TIPOLIEHTHBIN pacTBop cyibdara meau (11), 10-
MPOLIEHTHBIA PacTBOP TUAPOKCUIA HATPHs, PacTBOp cepHoi kucnoThl (1:1), ruapocynbdar Ka-
TSl

O6opynoBaHue: MTATHB ¢ TPOOUPKAMHU, MTUTIETKH.

1) IMonyuenue enuyepama meou u 2nuxonsima meou. B mpodbupky HaauBaroT 3-4 Kariu 2-
nporenTHoro pactBopa CuSO4 u 2-3 M 10-nponientHOro pactBopa NaOH. K o6pazoBaBmemycs
0CaJIKy TOJyOOro IBeTa MPHJIMBAIOT HECKOJIbKO Karellb TNIMLEPHUHA U CMECh MepeMENIMBAIOT.
Ocasiok pacTBOpsETCs, U MOSABJISETCS BaCUIBKOBOE OKpAIIMBaHHME pacTBOpa OT 00pa3yrolerocs
KOMIUIEKCHOTO COeIMHEHUs — IiuiepaTa Meau. Hanummre ypaBHeHUsI TPOUCXOASIINX PEaKIIU,
YKaXHUTe, KAKUEe CBOWCTBA TTUIEPUHA TTPOSBIISIOTCS.

OnbIT MOBTOPSIOT, HO BMECTO TIIMIIEPUHA BBOJAT B PEAKIUIO STUIICHIIMKOJIbL. Hanumure
YpaBHEHHE PEAKIINN 00pa30BaHUs TJIUKOISITA MEH.

2) Heeuopamayus enuyepuna — obpa3zoBaHue akposienHa (tsara!) B cyxyio mpoGupky
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HaceimatoT cioeM B 1 cMKHSOsu cmaumBaroT ero aBymst KamisiMu riauiepura. CMech CHIIBHO
HarpeBalT — J0 00pa3oBaHMs TSDKENBIX MApoB akposienHa ¢ enkuM 3amaxoM. (Hioxate octo-
poxHo!) ['mapocynbdar kaaus Npu CUILHOM HarpeBaHUM MpeBpaliaeTcs B MUPOCyIbdaT Kalus
K2S207, KoTOpBIif OTHUMAET BOJY.

Hanummre cxemy peakuuu qerujparannu rauneprta (00pa3oBaHus akpoJIEHHA).

OKcnepumenmanvHas 3a0ava.

B nByx nmpobupkax HaXOASTCS: a) STUIOBBIN cUpT U 0) pacTBOp riuuepuHa. Onpenenu-
T€ C MOMOIIbI0 XUMUYECKHUX PEAKIINI, KAKOE BEIIECTBO HAXOIUTCS B KXKIOW MPOOUPKE.

Jlabopamopnas paooma Nel 1
Apomamuueckue y2neeo0opoovt

Onwvim 1. Ilonyuenue benzona uz benzoama Hampus

PeakTuBbl: HATPOHHAS H3BECTH, OCH30aT HATPUSI.

O6opynoBanue: €N, U30THYTHIE Ta300TBOJIHBIE TPYOKH, CTYNKH, CTEKJIIHHbIE MMaIOUKH,
crakansl Ha 100 M1, cTaKkaHbI.

B crynke TmarensHO pactuparoT 1t 6eH3o0aTa HaTpus U 2r HATPOHHOU u3BecTH. CMech
MIOMEIMIAIOT B CYXYyI0 MPOOUPKY, 3aKPHIBAIOT MPOOKOH ¢ M30THYTOH Ta300TBOIHOM TPYOKOH U 3a-
KPEIUISIIOT IPOOUPKY B JIallKe IITaTHBA C HAKIIOHOM B CTOpPOHY IpoOku. Koner razoorBoaHoi
TPYOKH OIyCKAIOT B MPOOHPKY-NIPHEMHHUK, OXJIAXKIaEMYI0 BOJOH co Jba0oM. [IporpeBatoT cHava-
Jia BCIO MPOOUPKY, @ TOTOM TOJBKO Ty 4acTh, B KOTOPOW HAaXOIUTCS peakioHHas cMeck. O0pa-
3yromuics 6eH301 coOuparoT B mpooupky-nmpuéMHuK. OOHAPYKUBAIOT TIO XapaKTEPHOMY 3ara-
Xy U TOPIOYECTH. {7151 3TOTO CTEKISHHYIO MalOYKy CMAauUBalOT AUCTUJUIATOM M TOJHOCST K IUIa-
MEHU TOPEIIKH.

Onvim 2. OKucnenue apomamudeckux y2ie8000pooos

PeaktuBbl: O€H30J, TOMYON, S-TIPOIEHTHBIA PAaCTBOP TEpMaHTaHaTa Kaiws, 2H pacTBOP
CEpHOI KUCIIOTHI, OEH30aT HATPUSI.

O6opynoBanue: BoasiHas OaHsI.

B aBe mpoOupku nmomemarot mo 1 M pacTBopa mepMaHranara Kaius u mo 1 mi paz6as-
JIEHHOM CEPHOU KUCJIOTHI. 3aTeM B OJHY M3 HUX JOOABISIOT OCH30I1, a B APYryro — Toyou. [Ipo-
OMpKH 3aKPBIBAIOT MPOOKAMH C BEPTUKAILHBIMH ra300TBOAHBIMU TPYOKaMHu U HarpeBaroT Ha BO-
nsiHOM Oane. B oHO# 13 mpoOupok HabmomaeTcs modypeHue U BhIaJCHUE OCaKa, a B IPYTrou
HE MPOUCXOAUT HUKAKIX U3MEHEHUH.

Hanumwure ypaBHEHUE peakIuy MepMaHTaHaTa Kaaus ¢ TOIyosioM. OOBSICHUTE IPUIHHY
pa3IMYHOTO OTHOIIEHHUS OEH30ia W TOJyosa K mepMaHraHary kamus. CiemayeT 3aMeTHTh, YTO
OCH30J MOKET COZACpkKaTh MPUMECH, CITIOCOOHBIC M3MEHSTh OKPACKy MEepPMaHraHaTa Kajwus, T0-
ATOMY JIJIS OTBITA CIeIyeT OpaTh MPEABAPUTENBHO OYHUIIIEHHBIH OEH30JI.

Onwvim 3. bpomuposanue apomamuueckux yeneo00pooos

PeaktuBbl: 6eH3011, TOMyO0l, OpOMHAs BOAA, OpOM, YETHIPEXXJIOPUCTHIN YIIepos.

O6opynoBanue: BoAsiHAs OaHs, CHHSS JJaKMyCOBasi Oymara.

1) bpomuposanue benzona (msea!). B nBe npodbupku nmomemaroT mo 1 v 6eH3zona u 1 mi
pactBopa Opoma B 4eThIpexxyiopuctoM yriepozae (1 mi 6poMa u 5 M YETBIPEXXJIOPUCTOTO YT-
neponaa). B onHy U3 mpoOUpOK JOOABISIOT HEMHOTO KEJIE3HBIX OMUIIOK (HA KOHYUKE IITATENS).
[TpoOupKH 3aKpBIBAIOT MPOOKAMHU C BEPTUKAIBLHBIMH T'a300TBOJHBIMU TPYOKaMH U TIOCTIE 3TOTO
HarpeBaroT Ha TEIION BojAsHON O6aHe. Uepe3 HEKOTOpoe BpeMs B OJJHOW M3 MPOOUPOK MPOUCKO-
JUT OOCCIIBEUMBAHNE PEAKITMOHHON cMech. OTKPBIBAIOT MPOOUPKHU W IMOJHOCAT K OTBEPCTHIO
BIIQXKHYIO JJAKMYCOBYIO OyMary, OTMEYaroT MPHU 3TOM IBET UHIUKATOpa. JeTaroT BBIBOJ: B KaKOH
U3 MPOOUPOK MTPOUCXOIAT H3MEHEHHUS.

UYepes 5-10 MuHYT mocnie Hayalla peakii B PEaKIHOHHYI0 CMECh OIYyCKAIOT MOJOCKY
¢buIbTpoBaILHON OyMaru, KOTOPYIHO 3aTeM BBICYIIMBalOT Ha Bo3ayxe. Ha Oymare ocraéres
OpoMOEH301, OTIIMYAIOIIHICS 10 3amaxy OT UCXOJAHOTO OeH307a.

Hanummre ypaBHeHHe peakiuu U 0O0BSCHUTE MPOHCXOAsdIue u3MeHeHus. Paccmorpure
MeXaHMU3M peakiuu. Kakue n3oMepsl MOTYT MOTYYUTHCS TIPU JajbHEieM OpoMupoBaHuu OeH-
3071a?
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2) bpomuposanue 6enzona u monyona. IIoBTOPSIIOT NpeabIAyIIUI OIBIT, HO BMECTO
OeH301a B MpOOMPKH BHOCAT TOIyoJl. IIpoOupKy, HE coaepKallyro sKeJIe3HbIX OMUIIOK, HarpeBa-
FOT Ha KUIAIEN BOISIHON OaHe.

B oTimume oT mpenbayIero oneiTa, Peakiuu UAYT B 00eHX MPOOMpKax: B OTCYTCTBUU
KaTajau3aTopa UAET 3aMelleHre B 00KOBOM IeNH, B TPUCYTCTBUU — B KOJIbIIE.

PaccmoTpuTe MexaHHU3MBlI MPOUCXOAAIMX peakiuil. OOBSCHUTE pOJIb KaTauusaropa u
OpUEHTHUPYIOLIee BIUSHUE AIKWIBHBIX PAIUKAJIOB B PEAKUHUAX 3JIEKTPO(YUILHOTO 3aMeIleHus C
TOYKH 3PEHHUS CTATUYECKOT0 U JTUHAMUYECKOTO MOAX0/I0B.

Onvim 3. Humposanue apomamuueckux yene6000po0os

PeakTuBbl: O€H3011, KOHIICHTPUPOBAHHBIC A30THASI U CEPHAST KHCIIOTHI.

O6opynoBanHue: BoasiHAs OaHs, JIET.

1) Humposanue 6enzona (msea!). B ManeHbpKol K0J0€ CMENIMBAIOT 4 MJI KOHIIGHTPUPO-
BAaHHOM CepHOl KHCIOTHI (IoTHOCTH 1,84 r/cM®) ¢ 3 Ml KOHIIGHTPHPOBAHHOMN a30THOH KHCIOTHI
(mnotHocts 1,4 r/em®). K monydeHHO# cMecH NMPUIMBAIOT MO KAmIAM 3 MJ OEH30/1a, CHIIBHO
BCTPSIXMBAIOT COAEPKUMOE KOJIOBI (TeMmneparypa He AOoJKHa moaHuMathcs Beie 40°C), oxna-
7asl B Cllydae HEOOXOIMMOCTH BOJOM. 3aKpbIB KOJOY MPOOKOH C BO3AYIIHBIM XOJI0JUIBHUKOM,
HarpeBaroT ee 15 MuHYT Ha BojsHOUM Oane 0 60°C, yacTo BCTpsxuBas. 3aTeM PEAKIIMOHHYIO
CMECh OXJIAKJAIOT U BBUIMBAIOT B cTakaH ¢ 20 Ml JIeAsTHON BOABI, IIPU 3TOM 00pasyrorcs 2 cliosl.
Bopnblii ciioii ciuBaroT, a BhINIaBIIee HAa HE Maciao (HUTPOOEH3011) ABaXK bl IPOMBIBAIOT BOAOH.
[Tocne oTnenenust OT BOJABI CHIPOW HUTPOOEH30JT IEPENIMBAIOT B CYXYIO MTPOOHUPKY, NOOABISIOT 2-
3 kycouka npokanennoro CaCly 1 HarpeBalOT cMech Ha BOISHON OaHe, MOKa HUTPOOEH30J HE
CTaHeT Mpo3padyHbIM. [leperoHstoT HUTPOOEH30J U3 MaJIEHbKOM KOOl Bropiia miu npoOupku ¢
Hucxozsmen Tpyokoit npu 207-211°C. (Humpobenson nenvssa nepeconsims oocyxa! Bozmoowcen
63puig!)

Hanummre ypaBHeHne HuTpoBaHusi OeH3ona. KakoBa poib cepHOW KUCIOTHI PU HUTPO-
BaHUHM apOMaTUUYECKHX coequHeHUU? OOBICHUTE MEXaHHU3M HHUTPOBAHMS apOMaTUUYECKHX CO-
CIMHEHU .

Onvim 4. Cynvghuposarnue apomamuyeckux y2ne8000po0os

PeakTuBbl: 6€H3011, TOTYOI, KOHIICHTPUPOBAHHAS CEpHAsl KUCIIOTA.

O6opynoBanue: XUMHYECKUE cTakanbl Ha S0 M1, BOJsiHAs OaHs.

B mpoOupku nmomemarot mo 1 M KaXJI0ro U3 yrieBOJAOPOAOB U MO 4 MJI KOHIEHTPUPO-
BaHHOU cepHOM KUCIOTHL. [IpoOupKHM 3aKphIBalOT MPOOKAMH C BEPTHKAIBLHO BCTABJIEHHBIMU
TpyOKaMu M HarpeBarOT Ha KUISIIEH BOASHON OaHe, 4acTO BCTpSIXMBas cMechb. B mpoOupke ¢
TOJIYyOJIOM HaOJII0/Ia€TCsl MOCTENIEHHOE PACTBOPEHHE YTIJIEBOIOPO/Ia, B MPOOHPKE C OEH30JI0M HH-
KaKNX U3MEHEeHUH He mpourcxoaut. Korma pacTBopeHre 3aKOHYUTCS, TO MPOOUPKU OXJTaKIAIOT U
BEII[ECTBA U3 HUX BBUIMBAIOT B CTaKaHbI, cojiepskamue 1mo 20 M1 BOJIBI.

OTMeTbTe BUJ NOTYyYUBIIEHCS cMecH. BolaenseTcst 11 UCXOHbIN yriaeBOAOPO1 UK MPO-
IyKT peaknuu? CrenaiTe BBIBOJ O JIETKOCTH CYyIb(OUPOBAHUS PA3IMYHBIX YTIIEBOIOPOI0B. O0B-
SICHUTE MEXaHU3M PEaKIUU CyIh(OUPOBAHUS TOTYOJIa U BIUSHUE aTKUIHLHOTO paliKaa.

Jlabopamopnan paooma Ne 12
Apomamuyeckue y2n1eeo00poovl ¢ KOHOEHCUPOBAHHBIMU DEH3OTbHBIMU AOPAMU
Bonpocel 012 noozomoséku K 3anamuiro

Onvim 1. Hagpmanum.

PeaktuBbl: HadTaNMH, KOHIEHTPUPOBAHHASA a30THAs KucioTa (1, 4), KOHIIEHTPUPOBaHHAS
cepHasi KUCIIO0Ta, CIIHPT.

Ob6opynoBanue: crakanbl xumudeckue Ha 50 mui, konba byHsena, Boponka broxuepa, Bo-
nsHas OaHs.

1) Humposanue nagpmanuna. B npobupky n00aBisioT K 4 MJI KOHIEHTPHPOBAHHOM
A30THOW KHUCIOTHI | T HadTalWHA MPH 4acTOM BCTpsixuBaHWHU. CMeCh HarpeBalOT Ha KUIISIIEH
BOJISTHOUM OaHe /10 MOJTHOTO pacTBOpeHUs HadTalnMHa, a 3aTeM BbUIMBAIOT B 20 MJT XOJIOAHOM BO-
IbI. BBIIENSIOTCS JKEeNThIe KPUCTAIUTBI o-HUTpoHadTannHa. KprcTamibl 0TcachlBalOT, IPOMBIBA-
I0T BOJOM M MEPEKPUCTAIIM30BBIBAIOT U3 pa30aBIEHHOrO CIMPTA, TeMIepaTypa IUIaBJICHUS O-
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HuTpoHadTanuHa 61°C.

2) Cynvghuposanue nagpmanuna. B npodupky momemaror 1 r HapTaluHA ¥ HArpeBarT
ero a0 ruiasnenus. Ilocne oxnaxaenus kK HapTaIUHY A00aBIAIOT 1 MJI KOHLIEHTPHUPOBAHHOMN
cepHO KUCIOTB. CMECh OCTOPOKHO HArpeBaroT MpU BCTPSXUBAHUM 10 00pa3oBaHUs OJHOPOA-
HOM JKHUJIKOCTU. 3aTeM €€ OXJIAKIAIT, MPUOABISIOT 2—3 MJI BOJBI M CHOBa HarpeBaroT. [Ipu
OXJIX/IEHUH BhIIENsAeTCs B-HadTanuHCynbdokuciora. B M30bITKE BOJBI KUCIOTA MOJHOCTHIO
pacTBopsieTcs.

B npoGupky nmomentaror 1 r HapTanuHa 1 1 MJI KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI U
HarpeBaroT Ha KUIAIend BoasHON OaHe B TeueHue 10-15 muH. CMmech TIpU 3TOM BCTPSXHBAIOT,
BO3TOHSIOMUICSA HadTanuH cOpackIBalOT CO CTEHOK 00paTHO B KUAKOCTH. Ilocie pacTBopeHus
HaTaIMHA CMECh OXJIAXJAIOT U K Hell OCTOpOKHO A00aBisitoT 2-3 mul Boasl. HaGmromaercs
MIOJTHOE PAaCTBOPEHUE O ~HAPTATHHCYIH(OKUCIOTHI.

Hanummre ypaBHeHuss HUTpoBaHus U cylbhupoBanus HadTanuHa. OObICHUTE BIHUSHUE
TEMIIepaTypbl PeakUi Ha MECTO BCTYIUICHUS CyJIb(OTPYIIBl B apOMAaTHIECKOE KOJIBIIO HadTa-
nuHa. O0paTuTe BHUMaHUE HA pa3IMuue B CBOMCTBAX O - U B-CyIb(OKUCIOT HapTaIMHA.

Onvim 2. o - u f- Hagpmousnwi.

Peaxmueuvl: o - u - HadTONBI, STUIOBBIN COUPT, 3-MPOLIEHTHBINA PACTBOP XJIOPUJA Kelle-
3a (III), 10-porieHTHBIN PACTBOP TUAPOKCHAA HATPHUSA, HOAUCTBHIA METUJI, XJOPUCTHIA OCH30MI,
YKCYCHBI aHTHJPH, S-TPOICHTHBI pacTBOp KapOoHaTa HATpHs, |-MPOLIEHTHBIA pPacTBOP
NepMaHraHaTa Kajus, XJ10podopm.

Obopydosanue: nunieTku, Konba byH3ena, Boponka broxuepa, BojsHas O6aHsi, 0OpaTHbBIN
XOJIOIUJIbHUK.

1) Oxucnenuea-, f- nagpmonos. B nByx mpobupkax pactBopstor mo 0,2 r o - u B-
Ha(TosOB B 3 M pacTBopa KapOoHaTta HaTpud. [locTeneHHO mpu BCTPAXUBAHUM MPHUOABISAIOT
pacTBop nepmanranara kaius. [Iporcxonut oGeciiBeurBaHNE PACTBOPOB.

Uewm BbI3BaHO 0OeciBeurBaHUE PacTBOPOB? OOBSCHUTE MTPOUCXOASIINE TPOIECCHI.

2) Bzaumooeiicmgue a-, [-nagpmonog c¢ xnopudom acenesa (I1I). Kpucrannuku - o u -
Ha(TOJIa MPU HArpeBaHUHU PACTBOPSAIOT B ABYX mpoOupkax ¢ 1-2 mu cnupra. K nomyueHHBIM
pacTBOpaM MpHOaBIIAIOT MO Karie pactBopa xyopuza xxenesa (III). B mpobupke ¢ o- HadTomom
nosiBisieTcs (PUoJIETOBOE OKpalllMBaHue, a ¢ -HadTosoM - TeMHO-3eieHoe. Uem oObscHseTCs
NOSBJIEHHE UHTEHCUBHOTO OKpAIIWBaHUSA?

3) Obpasosanue nagpmonsmos. B npodupku momeraror 0,1 r o -wnu B-avadrona u cMme-
HIMBAIOT C BOJIOM. 3aMETHOr0 pacTBOpeHUs He Habmoaaercs. K cmecu 100aBisioT pacTBOp ruj-
poxcuaa Hatpust. [Ipu 3TomM Habmro1aeTcst paCTBOPEHUE OCATKA.

Hanummre ypaBHeHHMe peakluu THUApOKcHJa HaTpus ¢ Hadromamu. Kakue cpoiicTBa
IPOSBIISET HAPTO B 3TOM peakuuun?

4) Benszounuposanue B-nagpmona. B npobupke pactBopsitot (siral) 0,3 r B-HadTona B 5
Ma 40-TIpOLIEHTHOTO PacTBOpa THUAPOKCHAA HATPUA U JOOABISIOT TO KAaIUSIM TIPH CHIBHOM
BeTpsixuBanuu 0,4 mi xjopucroro OeH3ousa. 3aTeM CMECh OCTOPOKHO HArpeBarOT Ha TOpesKe
(mponioykasi BCTpSAXUBATh MPOOUPKY) 10 T€X MOP, MOKA PACTBOPUTCS BECH XJIOPUCTHIM OEH30MUII.
CwMmech oxnaxaroT. Beimagarot kpucramisl 0enzoHadrona. Ero orguiabTpoBhIBaOT, NPOMBIBA-
I0T pa30aBlIEHHBIM PacTBOPOM T'MJAPOKCHAA HATpUsl, BOAOH, BhICYyIIMBaIOT. [lepexpucraminzo-
BBIBAIOT U3 ATUIIOBOTO criupTa. Ornpenenstor Temneparypy miasienus (1. wi. 107-108°C).

5) Ayunuposanue f- nagpmona. B npodbupke pactBopsitor 1 r B-mHadroma B 5 mur 10-
IPOLIEHTHOTO pacTBOpa T'MIpOKcuAa HaTpus. Ilpu oxmaxaeHUW U BCTPSAXUBAHUM 100aBIAIOT 1
MJI YKCycHOro anruapuia. [Ipodbupky 3akpbIBatoT mpoOKOil U ellle pa3 BCTpsIXKUBalOT. Brimagator
KpHUcTabl 3- HadTHIaneraTa. Kpucrauiisl 0TcacklBaloOT, IPOMBIBAIOT BOJOW U TEPEKPHUCTAIIIH-
30BBIBAIOT U3 pa3z0aBiieHHOTO criupTa (T. 1. 68°C).

Hanummre ypaBHeHue peakuuu O€H30MIUPOBAHUS U aluiaupoBaHus B-HadTona. O0bsc-
HUTE MEXaHU3M 3TOM peakunu. KakoBa poJsib THIpOKCUAA HATPUS B 3TUX PEaKIUsIX?

6) Ilonyuenue s¢hupa f- nagpmona (neporun). K pacrsopy 0,5 r B- madrona B 2,5 mit ruj-
pokcuaa HaTpus npubaBisroT 1,5 M onucroro Metuna. CMech HarpeBarOT B MPOOUPKE ¢ 00-
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paTHBIM XOJIOJIUILHUKOM B TeueHHe 20—25 MUH Ha BOAsIHOUW OaHe. 3aTeM CMeCh OXJIaKIAIoT,
M00aBISAIOT BOABL. BhIMamaeT mMacio, 3aKpUCTAJUTH30BBIBAIOIEECS MTPU TPEHUU CTCKJISIHHON Ta-
JIOUYKOM O CTEHKH MpoOupku. MeTunoBblil 3¢gup - HadToMa 001a1a8T TPUATHBIM 3aMIaXOM.

Paccmotpute Mmexanusm obpazoBanus ddupa - HapTona. KakoBa poisib mienodu B 3TOM
peakuuu?

7) Kauecmeennas peaxyusi na f- nagpmon. B npodupke pacteopstor 0,1 r B-unadrona B
2,5 mu 10-mpolIEHTHOTO pacTBOpa THUAPOKCHAAa HaTpus, npubasmsor 0,5 M xmopodopma.
Cwmech cuIbHO BCTpsiXuBaroT. [Ipu 3TOM pacTBOp cHavasa OKpalIuBaeTCs B CUHUM IBET, 3aTEM B
3€JICHBIN Y, HAKOHEII, B KOPUYHEBBIM.

Onwvim 3. CyocmanmusHoe (npsmoe) kpauienue.

Peaxmuevl: KOHTO KpacHbIN, pa3daBiieHHas cossiHas kuciota (1:1), 2 H. pacTBop Kap6o-
HaTa HaTpHsL.

Obopyoosanue: cTakaH XUMUYecKHid Ha 50 MJI, KyCOUKH O€JION XJIOM4aToOyMaskKHOU
TKaHHU.

B crakan Ha 50 MJ1 mOMeIarT pacTBOP KOHIO KPACHOTO U KYyCOYEK XJIOMUaToOyMakHON
TkaHu. Cmech HarpeBaroT 10 kuneHus. OKpalieHHYI0 B KPacHBIM I[BET TKaHb MPOMBIBAIOT BO-
JIOi, a 3aTeM IMOTPYy’KaloT B CTakaH C pa30aBleHHOW KUCIOTOH. TkaHb OKpalIuBaeTcs B CUHUU
user. [Ipu morpyxeHun TKaHU B pacTBOp KapOOHATa HATpHsl CHOBA MOSBISIETCA KpacHas OKpac-
Ka.

Hanumire ypaBHeHHE peaKIuu MOJTY4YEHUsS KOHTO KPACHOTO M CTPYKTYpHBIE (HOPMYJIIbI
€ro B KHACJION U IIEIOYHOU CpeJie.

Onvim 4. Aumpayen.

1) Humposanue anmpayena.

Peaxmuevl: anTpatieH, jensHas ykCcycHas KucioTa, 20-TIpOLIEHTHBIN pacTBOp HHUTpaTa
aMMOHHUSI, KOHIICHTPUPOBAaHHAsI cepHasi KucioTa, okcua xpoma (VI), aHTpaXxWHOH, IIMHKOBAs
MbLITb.

Obopyoosanue:konba bynzena, Boponka broxzepa.

He6omnb1ioe koaruecTBO aHTpalleHa pacTBOPSIIOT NPU HarpeBaHUU B 3-4 MII JIeITHOM yK-
cycHOM KucaoTel. K mMOJIydyeHHOMY TEIJIOMY pacTBOPY OCTOPOKHO mpuiuBaror 1 ma 20-
MPOIIEHTHOTO PacTBOpa HUTpaTa aMMOHUSI B KOHIIEHTPHUPOBAHHOW cepHOU kuciore. CMmech Tie-
pememnBaroT. O0pa3yercs SIPKO-KENThId 0CaJ0K HUTpOAHTpalleHa. Eciau ocaqok Mioxo Bbije-
JISIETCS1, TO BBUTUBAIOT CMECH B XOJIOJHYIO BOJTY.

Hanumnre ypaBHeHUE peakuyu HUTPOBAHUS aHTPALICHA.

2) Okucnenue anmpayena.

B nmpobupxke pactBopsitor 0,1 T aHTpariena B 3 M Jie[isiHOM yKcycHOU kucnoThl. K pac-
TBOPY mpuOaBisitoT 2 M okcuaa xpoma (VI) B mensHoi ykcycHou kuciore. BHadane peaxuus
uaeT OypHO; KOTJa PeaKilys 3aMeJIIeTCs, CMEeCh HarpeBaroT 5 MUH U BBUIMBAIOT B CTaKaH C BO-
JIor. Bergensiercs ®enThlil 0caloK aHTpaxukoHa. OcaZoK OTCAChIBAIOT, MPOMBIBAIOT BOJON Ha
bmibTpe.

3) Boccmanognenue anmpaxuHoua.

B nmpobupky moMemnaroT 4acTh MOJYYEHHOTO aHTpaxuHOHa, 3 M 10-mpoleHTHOro pac-
TBOpa THAPOKCH]Ia HATPHS, HEMHOTO IIMHKOBOH MBUIM M CMECh HArpeBaroT A0 KutieHus. [losBis-
eTCsl KpacHas OKpacka aHTparuapoxuHoHa. [Ipu B3OanThHIBaHMU pacTBOpa I[BET MCUE3AET, TaK
KaK MIPOUCXOUT OKUCIICHUE aHTParuIpOXUHOHA JI0 aHTPaXMHOHA KUCJIOPOIOM BO3/yXa.

Hanumrre cxembl peakiyii OKMCIIEHHs aHTpalleHa U BOCCTAaHOBJIEHUSI aHTPaXUHOHA.

Jlabopamopnas paboma Ne 13
Denonwvt
Bomnpocs 1)1 NOATOTOBKH K 3aHATHIO

Onwvim 1. Peakyusi peronos ¢ xnopuoom sncenesa (111)

Peaxmuevr: 1-mpornieHTHBIN pacTBOp (deHoma, |-MpOIEHTHBIM pacTBOp M-Kpesona, 1-
IIPOLIEHTHBIN PACTBOP 71-KPe30J1a, 1-IpOLEHTHBIN pacTBOpP NUpOrayioia, 1 -mpoueHTHbII pacTBOp
pe3oplLrHa, |-MPONEHTHBIA PACTBOP TMAPOXMHOHA, |-TIPOLIEHTHBIA PacTBOP MUPOKAaTEXHHA, 1-
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MIPOIICHTHBIN pacTBOp xyopuaa xenesa (111), aTunoBeIii ciupT, consHas KUCIoTa (KOHI).

Obopydosanue: TTATIETKH.

OnbIT NPOBOJAT € KAXIBIM U3 (eHOIOB. B Kaxayto npoOupKy mpuianBaioT no 1 mi pac-
TBOpa COOTBETCTBYIOIIETO (eHoNa u mpubaBisaoT kammo xiopuaa xeneza (1), Tossusercs
MHTEHCUBHOE OKpaliuBaHue: s GeHona — GuoneToBoe, i M-Kpe3oia — KpacHO-(hHOJIETOBOE,
JUIsL n-Kpe30ja — TEMHO-CUHEE, Ul TUPOKAaTeXHHA U FMAPOXUHOHA — 3€JIEHOE, IS pE30pLIMHA -
¢duonerosoe.

Hanummre ypaBHeHus: B3aumoaencTBus (heHonos ¢ xjopuaom xernesa (111). Uem oObsic-
HSETCS MOSIBJICHUE SIPKOU OKpacKu?

Conepxumoe ipodupku ¢ henonom u xaopuaom xkenesa (1) pasnenurs Ha nqBe wactu. K
OJIHOI 100aBUTH HECKOJIBKO Kalellb CIIUPTa, K JPYroi — pacTBOpa COJISTHONU KUCIOTHL. OObICHU-
T€, I0YEMY UCUE3aET OKpacKa B OIbITAX CO CHUPTOM U COJITHON KUCIOTOM.

Onvim 2. Peakyus gpenona ¢ azomucmou KUCiomou

PeakTuBbl: S-TIpOIIEHTHBIA pacTBOp (eHONa, S-TPOIEHTHBIA PAacTBOP HUTPUTA HATPHS,
KOHIIEHTPUPOBAHHAs CEpPHAsl KUCIIOTA.

O6opyaoBaHue: TUTIETKH.

B mpo6upky nomemator 0,5 M KOHIIEHTPUPOBAHHOW CEPHOMN KUCIOTHI U MPHU OXJIAXK/Ie-
HUU J00aBisAoT 2-3 kammu pactBopa ¢enona. K momydeHHOMY OSCIIBETHOMY pPacTBOPY IMPHU
OXJIAKJCHUH MPUOABISIOT KAIUTI0 pacTBOpa HUTputa HaTpus. OOpa3yercs MHTEHCHBHO OKpa-
HIeHHas cMech. HanuiuTe ypaBHEHHE peakiuu.

Onwvim 3. Obpazosanue u pasnodiceHue GeHonssmos

PeaktuBsl: heHoOI, 2 H pacTBOp cudpoxcuda nampusi, 2 H pacTBOp KapOOHATa HATpUs, 2 H
pacTBOp CEPHON KHCIOTHI.

1) Ob6paszosanue u cuoponus genoramos. K 0,1-0,3 r denona npudasisiror 1-2 mur pac-
TBOpa ruApokcuaa Hatpus. [locteneHHo mpoucxoaut pactBopeHue ¢enona. Cmech HarpeBaroT
JI0 TIOJTyY€HUsI OJHOPOIHON >KUIKOCTH. K oxytakAeHHOMY pacTBOpY MPUIMBAIOT pa30aBICHHYIO
cepHyto kucnoty. Habmonaror momyTHeHue pacTBopa. Hanmuimmre ypaBHeHHe peakunu oopas3o-
BaHus QeHomsaTa HaTpus. OObSICHUTE NPUYMHY IOMYTHEHHUSI CMECHU MPU PEaKuu ¢ CEpPHOU KucC-
JIOTOM.

2) Peaxyus ¢henona ¢ consimu yeonvHou Kuciomsl. JIns IPOBEACHUS OMBITa B JIBE MPO-
6upku nomemator no 0,1-0,2 r ¢enona. B onny mpunmBaror 1-2 mMi pacTBopa KapOoHaTa
HaTpus, a B IPYrylo — Takoil ke 00beM ruapokapoonara Hatpus. Habmromaercs 11 pacTBopeHue
¢deHona u oOpa3oBaHUE OJHOPOAHOM KUAKOCTH B 00eux mpoOupkax? O uem CBHIETENbCTBYET
3TOT onbIT? Hamummre ypaBHeHue peakuuu KapOoHata HaTpus ¢ ¢eHonoM. Kakue cBoiicTBa
MpOosBIIsET PEHON MPU PEAKIINH CO IIeT0YaMH U KapOOHATOM HaTpHs?

Onwvim 4. Peakyuu 2nekmpogunbrozo 3amewenus é ¢penonax. bpomuposanue

PeakTuBbl: 5-TIpolIeHTHBINA pacTBOp QeHomna, OpomMHas Boja.

O6opynoBaHue: TUTIETKH.

B nmpoOupky momemarot 1 M BOIHOTO pacTBOpa (heHONa U TP BCTPSXUBAHHUH IO Kall-
JsM TIpuOaBisitoT OpomMHYIO Boy. PacTBop oOeciiBeunBaercs u BhImagaeT Oenbiii ocamok. [Ipu
no0aBIeHUH U30bITKa OPOMHOM BOJIBI OCA/IOK MPEBPAIIACTCS B KEITHIN.

Hanummure ypaBHeHue peakuuu 6poMupoBaHus (eHojia U pacCMOTPUTE MEXaHU3M JaH-
Horo mnporecca. CpaBHHUTE JETKOCTh OpomupoBaHus (peHona, 6eHzona u toiayosa. Kakoil mpo-
IYKT o0Opa3yercs npu AercTBUM N30bITKa OpOMHOI BOJIbI Ha TpuOpoMpenon?

Onwvim 5. Ilonyuenue u ceoticmea nUKpUHOB0U KUCTIOMbl

PeakTuBbl: ()eHON, KOHIIECHTPUPOBAHHAs CepHasi KUCIIOTa, a30THasl KUCIO0Ta (IJIOTHOCTD
1,5 r/em®), rmoko3a, KapOoOHAT HATPHSI.

O6opynoBanue: BoasiHAs OaHsI.

1) IHonyuenue nuxkpunosoil kuciomsi. B npodupke octopokHo cmemuBaiot 0,5 deHoma
¢ 1,51 KOHIIEHTPUPOBAHHOM CEPHOU KUCTIOTHI (msea!), 3aTeM CMeCh HarpeBaroT J0 MOJTydSHUS
OJTHOPOJHOM KUAKOCTH. OXJIAXICHHYIO )XKHIKOCTh OCTOPOXKHO MEPEIMBAIOT B MPOOUPKY, CO-
JEepKallyo 2 MJI BOABI, M TOCTENEHHO MPHJIMBAIOT IBIMAILYI0 a30THYIO KHCIOTY. PacTBop
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OKpAaIlIMBAETCsl B TEMHO-KPACHBIN I[BET. 3aT€M CMECh HarpeBaroT 15 MUHYT Ha BOJASHOU OaHe, U
1OCJIE OXJIAXKJIEHUS pa30aBISAIOT paBHBIM OOBEMOM BOJBI. BBIAETSAIOTCS KENThle KPUCTAIUIBI
MUKPUHOBOM KHCIIOTHI.

2) Ceoticmsa nuxpunogotl kuciomsi. B mpoOUpKy MOMEIIA0T HECKOJIBKO KPHUCTAIIOB
MUKPUHOBOM KHUCIIOTHI, 3 MJI pacTBopa kapbonarta Hatpus u 0,1r rimoko3sl. CMech HarpeBaroT U
KUIIATAT HECKOJIbKO MUHYT. OKpacka MEHSETCsl 10 KpOBaBO-KpPacHOM, a MpH MOAKUCIEHUU CTa-
HOBUTCS OPAH>KEBO-KEITOM.

Hanummre ypaBHeHHe peakii HUTPOBaHUS (peHOA MPH MOTYYSHUN MUKPUHOBOM KHC-
J0Thl. YeM BBI3BAaHO M3MEHEHUE OKPACKU PAacTBOpa MPU PEAKLHMU MHUKPUHOBOU KHUCIOTHI C IUIIO-
K030i1? OOBsACHUTE MEPEX0/Ibl OKPACKHU B 3aBUcUMOCTH OT pH pactBopa.

Onvim 6. Cyavghuposanue gpenona

PeakTuBsl: (heHOJ, KOHIIEHTPUPOBAHHAS CEPHAsI KUCIIOTA.

O6opynoBanue: BoasiHAs OaHs.

K 3 M1 KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI MOCTENICHHO MPH BCTPSIXUBAHUH MPUOaB-
ns110T 2r denona. (Ocmopooicno! @enon vizvigaem odcoeu!) CMech pa3nuBaloT B 1BE TPOOUPKHU.
B onHy U3 HUX MOCTENIEHHO 100aBISAIOT 3-5 MII X0JI0AHOH BobL. [Ipu a3TOM (peHon BeigenseTcs B
BUJIE MYTH, NOSIBIIsIeTCA 3anax. Jpyryo npoOupKy ¢ OJTHOPOAHON CMEChIO HAarpeBaroT Ha BOJA-
HOU 0aHe 5 MUHYT M IOCJE OXJaXACHHUS ee BhUIMBAIOT B 10 M xomomHOW Bogsl. [lomydyennas
CMECh OCTaeTCsl OAHOPOIHOM, 3amax eHosaa OTCYTCTBYET.

OOBsicHUTE MPOUCXOXKICHHE M3MEHEHUI B cMecH. Hamummre ypaBHeHHE Cylb(upoBa-
Hus ¢enona. Kakoro tuma sta peaxius?

Onvim 7. Boccmanogumenvhvie cOUCMBA MHO20AMOMHBIX EeHON08

PeakTuBbl: 5-polLIEHTHBIE PACTBOPHI MHPOKATEXHWHA, PE30pPLMHA, TMAPOXUHOHA, MUPO-
rajijioja, aMMHUa4YHbI PacTBOpP OKcuza cepedpa.

Ob6opynoBanue: BofsHas OaHsl.

B kaxnayro u3 nmpoOHpoK, coaepKammx mo 1 Mi1 Bcex pacTBOPOB MHOTOATOMHBIX (peHo-
JI0B, 100ABIIAIOT aMMHUAaYHBIA pacTBOp okcuza cepedpa (0,5 mir) n HarpeBaroT Ha BOJISTHOU OaHe.
[TosBnsieTca YepHbINA OCAIOK.

OOBsicHUTE TPOUCXOAIINE U3MEHEHHUS B IPOOUPKAX.

Onvim 8. Oxkucnenue gpenonos

PeakTuBbl: pacTBOpHI (eHONA, MUPOKATEXUHA, PE30PLMHA, THIPOXUHOHA, THPOraljIoia,
1-nponeHTHBIN pacTBOp MEpMaHraHaTa Kajus, S-MPOLIEHTHBIM pacTBop KapOoHaTa HaTpus, -
NPOLIEHTHBIN pacTBOP HUTpaTa cepedpa.

Ob6opynoBanue: BosHas OaHs, MUMETKH, IPEIMETHbIE CTEKIA.

1) Oxucnenue ¢enona. K pactBopy kapOoHaTa HATpusi MPUOABISIOT BOAHBIN PAacTBOP
¢denona. 3aTem npu B30AITHIBAaHUM MPWIMBAIOT 10 KaIUIIM pacTBOp NepMmaHraHarta kamus. Pac-
TBOp oOecIBeunBaeTCs, U BbIIAAaeT Oypblii ocanok. OObACHUTE HAONIOAaEMOE H3MEHEHHE
OKPACKH.

2) Oxucnenue MHO20amMoOMHbIX (eronog. Ha mpeaMeTHOe CTEKIIO HAHOCAT MO Karljie pac-
TBOPOB MHOTOATOMHBIX (eHosmoB. K kaxmomy w3 pacTBopoB mobOamistor mo 1 karute 1-
IPOIIEHTHOTO pacTBopa HuTpata cepedpa. [Ipoucxonut BocctaHoBieHue cepedpa. CKOpocTh pe-
akuuu pasnuyHa. O4yeHb MEJJIEHHO BOCCTAHABJIMBAET cepeOpo pe3opluH, THAPOXUHOH U MUPO-
KaTeXVH — MHTEHCHUBHEE. bpIcTpee BCEro OKUCIsIeTcsl TUporauion. Ero pacTBop CTaHOBUTCS KO-
PUYHEBBIM U Ha TOBEPXHOCTH BbIJIESETCS MIIEHKA METAJUTMUECKOT0 cepedpa.

Jlabopamopnas paboma Ne 14
Anvoezuowvl u Kemonwl

Onwim 1. [lonyuenue anvoe2uoo6 u Hekomopbvie ysemuvie peaKyuu Ha HuXx.

PeaktuBbl: 3TH0BBIN ciupT, 10-mpoeHTHBINA pacTBop hopmanbaeruaa, 10-mporeHTHbIHM
pacTBOp YKCYCHOTO ajibJIerH/ia, (PyKCHHCEPHHUCTAs! KHCI0Ta, KOHIIEHTPUPOBAHHAs COJISTHAs KHC-
JI0Ta, 2-MPOUEHTHBIA BOJHBIA PACTBOP HUTPOMNPYCCHAA HATpHs, alleToH, 10-MpOUEHTHBIM pac-
tBop NaOH .

Ob6opynoBanue: ciupalib U3 MEAHON IPOBOJIOKHU, MTUIETKH, U30THYThIE TPYOKH.
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1) Peaxyus anvoecuoos ¢ pyxcurnceprucmoti kuciomot. B npoOupky HamuBaroT 1 M
pacTBopa (PyKCHHCEPHHCTON KHCIIOTBHI M JTOOABISIOT HECKOJILKO Kamenb 10-poieHTHOro pac-
TBOpa popmanbaeruaa. [lpodbupky craBsat B mratus. Bo BTopyio npoOupky k GyKCHHCEpHUCTON
KHCJIOTE JO0ABIAIOT TaKOE ke KOJIMuecTBO 10-IPOLEHTHOrO pacTBOpa YKCYCHOTO albleruia u
TOKE OCTaBJIAIOT ee. Uepes HECKOJIbKO MUHYT B MpoOupke ¢ popmanpaeruom nosiisiercs ¢puo-
JIeTOBasi OKpackKa, a B MPOOHPKE C YKCYCHBIM aJIbJIETUIIOM - PO30BO-(hHOJIETOBASI.

[Ipu moGamneHWM K OKpalieHHBIM pacTBopaM 1o 0,5 MJI KOHIIEHTPHUPOBAHHOW COJISTHOMN
KHCJIOTBI TIPOUCXOSAT CIEAYIOUINEe U3MEHEHHS: OKpacka B MPOOUpPKe ¢ GOpMabAETHIOM Tepe-
XOJIUT B (PMOJIETOBO-CHHIOK. A B MPOOHUPKE C YKCYCHBIM allbJETUIOM Yepe3 HECKOJIbKO MUHYT
OHA HCYE3aeT.

OO0bsacHuTe pe3yabTaThl onbiTa. YTo co00il mpencTaBiser (GpyKCUHCEpHHCTas KuUciIoTa?
[Touemy mpu n00aBIIEHWH AIBJIETHIIOB K OECIBETHON (PYKCHHCEPHHCTON KHCIIOTE TOSBIISETCS
okpacka?

2) L[semnas peaxyusi Ha ¢popmanvoeaud ¢ pezopyurom. B npodupky Hanusarot 3 mi 0,5-
MPOLIEHTHOTO pacTBopa pe3opuuHa u 1 mn 10-npoueHTHOrO pactBopa dopmanbaeruaa. [lumer-
KOH OCTOPO’KHO TIO0 CTEHKE JA00aBISIFOT 1-2 MJI KOHIICHTPUPOBAHHOM CepHOM KHCIOThl. Ha rpa-
HUIIE IBYX JKUIKOCTEH MOSIBISIETCS MATMHOBOE KOJIBIIO.

3) Ionyuenue ykcycnoeo anvoe2uda oKucienuem dmunoo2o cnupma okcuoom meou (11).
Jlis mony4yeHusl YKCYCHOTO ajbJerua CMauuBalOT CIHPTOM CTEHKHU Cyxoi mpooupku. Harpe-
BAIOT CIIMPAJb U3 MEIHOW MPOBOJIOKH B IJIAMEHHU Ta30BOW TOPEJIKH 10 00pa3oBaHUs Ha €€ IO-
BepXHOCTH yepHoro Hanera okcuna meau (ll). PackanenHnyro gokpacHa crnupanb OMyCKaroT B
MOJTOTOBJICHHYIO IPOOUPKY. DTy ONEPAIMIO MOBTOPSIOT HECKOJIBKO pa3. DTUIIOBBIA CIIUPT Ipe-
BpalllaeTcsi B YKCYCHBIA aibAerui, UMEIIIUNd pe3kuil 3anax. (Hoxams ocmopoocno!) B He-
OOJIBIIMX KOHIIEHTPAIUSAX YKCYCHBIM aJIbIeTH] TaxHeT siomokaMu. OOHApYKUBAIOT €T0 IBETHOM
peakiueit ¢ pyKCUHCEPHUCTON KUCIOTOM.

Hanummre ypaBHEeHHE peakiy OKHCICHHUS STHIIOBOTO CIIMPTA B YKCYCHBIN allbIECTH/T OK-
cumom meau (l1).

4) Peaxyus anvoecuoos u kemouog ¢ Humponpyccuoom Hampus. B 1Be mpoOupku Hau-
BAIOT MO | MJI JMCTUIUIMPOBAHHOM BOJIBI, 3aT€M B OJHY M3 HHMX J00aBistoT 0,5 M YKCYCHOTO
IbJeTUAA, B JPYTYIO — Takoil ke 00BbEM aneroHa. K moigydeHHBIM pacTBOpaM MPHUIIMBAIOT 10
0,5 mu pactBopa Hutponpyccuna Hatpust Naz[Fe(CN)sNO] u 0,5 mu 10-mporieHTHOTO pacTBOpa
NaOH.. HabmonaroT nosiBieHHe KpacHO-(HOJIETOBOTO OKPAIIUBAHHS, KOTOPOE NPH CTOSHUH
NEePEeXOUT B JKENTOE, a B CIydae alleToHa — B BUIITHEBO-KPACHOE.

Cremyer OTMETUTB, 4TO OoJiee sipKOe OKpaIllMBaHUE JAr0T KeTOHBL. L[BeTHas peakuus Ha
alleTOH ¢ HUTPOIIpyccHioM HaTpus (mpoba Jlerans) mpuMeHsieTcsl B MEAULIMHE.

Onwvim 2. Ilonyuenue ayemona

PeakTuBbl: ameratr Kanublusi, alleTOH, CBEKEMPUTOTOBICHHBIN, KOHIIEHTPUPOBAHHAS VK-
CyCHas KHCIIOTa.

Ob6opynoBanue: NpoOUPKH, MPOOKH ¢ U3OTHYTHIMU Ta300TBOIHBIMU TPyOKaMHu.

1) Ionyuenue ayemona nuporuzom ayemama xauvyus. B cyXyro MpoOHUPKY HACBIMAIOT
0e3BoHBIN anerar Kajublusa (3-4cM BBICOTOI), paBHOMEPHO paclpeleNifioT €ro 1o HUXKHEH
cTeHke poOupku. [IpoOUpKy 3aKphIBAOT MPOOKOH, H3OTHYTON IO TYIBIM yTIIOM, 3aKPETUISIOT
B JIATIK€ HITaTHBAa C HAKJIOHOM B CTOpOHY IpoOku. KoHer ra3o0TBOAHOI TpyOKH OITyCKarOT B
npoOUpKy — NpUEMHUK C 1,5-2M1 aucTUIIMPOBaHHOM BoJbl. CHavajga MpOrpeBaroT BCIO IMPO-
OMpKy, 3aTeM NMpPOKAIMUBAIOT €€, HaunHas co qHa. Conb MIaBUTCA, 3aTeM pasjaraercs ¢ o0paso-
BaHHEM aIleToHA.

Onvim 3. Peakyuu HyK1€0@uivHo2o npucoeourenus K KapoOoHUIbHOU epynne

PeaktuBel: HacwImieHHBIH pacTBOp ruapocyinbdura Hatpus NaHSOs, ameron, 10-
npoueHTHbl pactBop HCI, 10-mpouenTrsiii pactBop NaxCOs.

Ob6opynoBanue: e, MpeIMeTHbIE CTeKIa, MUKPOCKOII.

B mpobupky HaiMBarOT 3 MJ HACBIIICHHOTO pacTBOpa THIAPOCYIb(HUTa HATpUS U TIPU
SHEPTHUYHOM BCTpSIXUBaHUU M00aBisitOT 1 mMit aietoHa. Cmeck pazorpeBaercs. [Ipu ee oxmaxme-
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HUU B JIEJITHOM BOJIE BBIMAJAET KPUCTAUIMUECKUN ocagoK. Eciu ocagok cpasy He MosBIseTcH,
TO KPUCTAJUIM3ALMIO BBI3BIBAIOT MOTUPAHUEM CTEKJISIHHOW MaJoyKoM cTeHku npobupku. Ilepe-
HOCSIT HEMHOT'O KPHCTAJUIOB TUAPOCYIb(GUTHOTO COSTUHEHHS alleTOHA Ha MPEIMETHOE CTEKIIO U
paccMaTpUBaIOT X (OPMY I1OJ MUKPOCKOIIOM IpH yBenndenuu B 120 pas.

Hanummre ypaBHeHHEe peakiy aleToHa ¢ TUAPOCYIb(PUTOM HATPUS U PACCMOTPUTE €€
MexaHu3M (An). BosmoxkHa i peakiusi ¢ METHJISTUIKETOHOM HIIH TUSTUIKETOHOM?

Kpucrannsl ruipocynbGUTHOTO MPOU3BOJIHOTO alleTOHA OTGUIBTPOBBIBAIOT U MEPEHOCAT
B J1Be npoOupku. B oxny mpobupky npuimmBarot 1 mi 10-mporieHTHOro pacTBOpa COJISTHON KHC-
70ThI, B Apyryto — 1 ma 10-nporientHoro pactBopa Na;COsz. Crerka HarpeBaroT npoOUpKHU U OT-
MEUaroT 3aIax BBIISISIONMXCS napoB. (Hroxams ocmopooicto!)

Hanumure ypaBHeHUs 3TUX peakivi.

Onbim 4. Peaxkyuu oxucnenus anboe2udos

PeakTusbl: ¢popmanun (40-porieHTHBIM pacTBOp (GopMabIeryaa), S-MPOIEHTHBIA pac-
TBOp (popmanbieruja, aueroH, l1-IMpOLEHTHBI pacTBOpP TMJIPOKCHAA HATpus, 2-NPOLIEHTHBIN
pactBop cyibhara meau (11).

ObopynoBanue: 6aHU BOJSHBIE, TEPMOMETPHI.

1) Oxucnenue gpopmanvoecuda ammuaunvim pacmeopom 2uopokcuoa cepebpa (peaxyust
«cepebpsinozo 3epranay). JIns moirydeHus «cepeOpssHOTO 3epKaia» HE00X0IMMO CHavajia Xopo-
IO BBIMBITH MPOOUPKY. [ 9TOro B mpoOupke KUMATAT (OCTOPOKHO!) B TedeHue 1-2 MHUHYT
0K0J10 5 M1 10-IIpOLIEHTHOTO pacTBOpa TMAPOKCUAA HATPUS, a 3aTEM CIIOJIACKUBAIOT €€ TUCTHII-
JUPOBAHHOM BOJI0H. B BBIMBITON MPpOOUpPKE FOTOBAT aMMHUAYHBIN PacTBOP THMAPOKCUAA cepedpa:
K 2-3 M |-TIpOIIEHTHOTO pacTBOpa HUTpaTa cepedpa MpHUOABIAIOT MO KAIUIsM IPU BCTPSXHUBA-
HUU S-TIPOLIEHTHBIA PacTBOP aMMHUaKa 0 TeX MOp, MOKa 00pa3yIoUiics cHayalla 0caloK MoJ-
HOCTbIO pacTBOpUTCA. M30BITOK aMMHaKa B pacTBOPE CHUXKAET YyBCTBUTEJIBHOCTH peakiuu. K
MOJTy4eHHOMY O€CLIBETHOMY PAacTBOPY MPUOABISAIOT HECKOJIBKO Kamellb S-MPOLIEHTHOTO PacTBO-
pa dopManbaeruIa U OMyCKaT MPOOUPKY HA HECKOJIBKO MHUHYT B BOJsHYIO OaHt0 (60-70 °C).
Ha crenkax npoOupKU NOCTENEHHO BBIJENAETCS Clol cepedpa B BUJIE 3epKaja, HHOTAA cepedpo
BBIJIETISIETCS B BUJIE TEMHOTO OCaJIKa.

Hanummre ypaBHeHUs peakiuii 00pa3oBaHMs aMMHAYHOTO pacTBOpa TMAPOKCHIa cepeO-
pa U OKHCJIEHHS UM (opMaibIeruaa 10 MypaBbUHOW KucCHOThl. [logbepute kodDPuIIMEHTHI.
Berynaer nm B 3Ty peakimio alleTOH U PYTrue KETOHBI?

2) Oxucnenue gopmanvoecuoa euoporxcuoom meou (11). B mpodupky HanmmBaroT 2 mi 5-
MPOLIEHTHOTO pacTBopa hopmanpaeruaa, 2 mia 10-mMpoLeHTHOTO pacTBOpa TUAPOKCUIA HATPUS U
MIPU BCTPSIXUBAHUU JOOABIAIOT MO KaruIsiM 2-TIPOIEHTHBIN pacTtBop cyibdara menu (1) mo mo-
ABJICHUSI HEHMCUE3alollell B3BeCH. BEpXHIOI 4acTh >KMIKOCTH HArpeBaroT J0 Haydana KHUIICHUS.
['onmy6ast okpacka MEHsIeTCs Ha KeJNTYylo (0Ca/lloK), a 3aTeM Ha KpacHylo (0Cajok). DTa peakius,
KaK U peaKkLus «cepeOpsHOro 3epKaay, IBISETCS KaUeCTBEHHOHN peakiiei Ha aabIert/bl.

Kakue coeauneHus Meau MMEIOT TONyOyro, XKENTyI0 M KpacHyr okpacky? Hamummre
ypaBHEHHE pEaKIuu OKucieHus Gopmanpaeruaa ruapokcuaom meau (1) B MypaBbUHYIO KHCITO-
Ty. [lonOepure kordHULIHEHTHI.

Jlabopamopnasn paboma Ne 15
Momnoxapoonogvie Kuciomol

Onwvim 1. Pacmeopumocms npedenbHulX KapOOHOBbIX KUCIOM 6 800€ U 8 OP2AHUYECKUX
pacmeopumensix

PeakTuBbl: KapOOHOBBIE KHCIOTHI: MypaBbUHAsI, YKCYCHAs, CTeapUHOBas (MU MaTbMHU-
TUHOBAs ), TUITHIIOBBIN dGUp (MK OSH30M).

Ob6opynoBaHue: MITaTUB C TPOOUPKAMH.

B mpobupku BHOCAT 10 0,5T CIEIYIOMUX KUCIOT: MypPaBbUHOM, YKCYCHOM, CT€apUHO-
BOM M 100aBistoT 1o 2 Mul BoAsl. CoaepikuMoe MpoOupoK B30AITHIBAIOT, €CIIU KHCIIOTa HE pac-
TBOpsieTCs, MPOOUPKY HarpeBatoT. [locne oxitaxaeHust OTMEUal0T paCTBOPUMOCTD B BOJIE B3ATHIX
JUIS OTIBITA KUCIIOT.

OnbIT NOBTOPSIIOT, HO B KQUE€CTBE PACTBOPUTENS HCIONB3YIOT TUATHIOBBINA 3up (Wi
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0en30:1). OTMeuaroT pe3yabTaThl B pabodeM KypHalie.

Onwim 2. CpasHeHnue cunivbl KapOOHOBbIX U MUHEPATLHBIX KUCIOM

Peaktussl: 0,1M pacTBOpbl MypaBbUHOM, YKCYCHOM, CTEAPUHOBOM M COJISTHOM KHUCIIOT.

O6opyoBaHue: yHUBEpcalbHas HHAUKATOpHAas Oymara co mkanoi pH.

Ha nonocky ¢unbTpoBanbHONH OyMaru HaHOCST MO Kalljle paCTBOPOB OPTaHUYECKUX U
HEOPraHMYECKUX KUCIIOT U MO 1IKaje onpeaessatoT pH atux pactBopoB. Pe3ynbTarhl onbITOB 3a-
MUCHIBAIOT B paboyeil TeTpaau.

Onwvim 3. Ilonyuenue u ceoticmea MypagbuHou KUCIOMbl

PeakTusbl: xmopodopm, 10-poIIeHTHBIH PacTBOp THAPOKCHIA HATPHS, |-TIPOLIEHTHBIN
pacTBOp HUTpaTa cepedpa, S-IPOLEHTHBI pacTBOpP aMMHUaka, MypaBbHHAsl KHCIOTa (Wi (op-
MUAT HaTpus), KOHIIECHTPUPOBAaHHAs cepHas Kuciaora, 10-mpoLeHTHBIH pacTBOpP CEPHOM KHUCIIO-
ThI, S-nipouieHTHBIN pacTBop KMnO4, n3BectkoBas Boja.

O6opynoBanue: 6aHU BOASIHbIC, H30THYTHIE T'a300TBOIHbIE TPYOKH, MUTIETKHU, IITATUB C
IpOOUpPKaMH.

1) Ionyuenue mypasbuHoil KUCIOMbL 2UOPOIUZOM XA0pOopopma. B TPpOOUPKY HATHBAIOT
5-6 xamnenp xmopodopma, 1obaBisaoT 2-3 Ma 10-pOIEHTHOrO pacTBOpa TUAPOKCHIIA HATPUS U
IIPU BCTPSAXUBAHUH OCTOPOKHO HArpeBaroT B TeueHue 3-4 MuHyT. CMech He JI0KHA KUIIETh, TaK
KaK XJIOpOOPM MOKET UCTAPUTHCSL.

Hanumure ypaBHEHHE peakIUU MOJYYCHHUS MYpPaBbUHOMN KHCIOTHI TUAPOIU30M XJIO-
podopma (B IIEIIOYHOH Cpejie 00pa3yeTcsi COJIb MyPaBbUHOM KHCIOTH — (hOopMHAT HATPHS).

2) Bzaumooeticmeue mypasbunol KUCIOMbl ¢ AMMUAYHBIM PACMEOPOM 2UOPOKCUOA Ce-
pebpa (peaxyus “cepebpsinoco 3eprana’). B Monekyiie MypaBbUHONW KUCIOTHI UMEETCS ajbie-
TU/IHAs TPyIIa, MO3TOMY OTKPBITH €€ B PACTBOPE MOXKHO PEaKUHUAMU, XapaKTEPHBIMU JJISl allb-
JIETUJI0B, HAIIpUMeEpP peakiueil “cepeOpsiHOro 3epkana’.

B npoOupke roToBSIT aMMUa4HbIN pacTBOp ruapokcuaa cepedpa. ns storo x 1-2 miu
1-nponieHTHOrO pacTBOpa HUTpara cepedpa nobaBistoT 1-2 xamim 10-mpolLeHTHOro pacTBopa
THJIPOKCUA HaTpusi, 00pa30BaBLIMICSA 0CaJ0K OKCHIA cepedpa pacTBOPSAIOT, 100aBss MO Kall-
JSIM 5-TIPOLIEHTHBIN pacTBOp amMMuaka. K moiyueHHOMY mpo3padyHOMy pacTtBopy ao0asisitoT 0,5
MJI pacTBopa (hopMuaTa HaTpusi, 00pa3oBaBIIerocs Mpu TUAPoIu3e xyuopodopma (cM. ombIT 1.).
[TpoOupKy ¢ peakIMOHHON CMEChIO HarpeBarOT HECKOJIBKO MHUHYT Ha BojasHOU Oane (60-70 °C).
Mertannudeckoe cepedpo BBIIENAETCS B BHJIE 36pKaIbHOTO HaJleTa Ha CTEHKaX NMPOOMPKU UM B
BU/JIE TEMHOT'O OCaJKa.

Hanummmre ypaBHeHHe peakiMi OKUCIEeHUs (opMHaTa HaTpUsl aMMHUAYHBIM PacTBOPOM
ruipokcuaa cepedpa u noadepure KodpHUIUEHTH METOJOM 3JIEKTPOHHOTO OanaHca.

3) Oxucnenue mypagounou KUCIOMbl NEPMAHSAHAMOM Kaauss B TpoOUpKy MOMENaT
npumepHo 0,5 T MypaBbUHOM KHCIOTHI Wi ee conu, 0,5 mi 10-polieHTHOro pacTBopa cepHoun
kucinoTsl U 1 mn S-npoueHtHoro pacrsopa KMnOs. TIpoGupky 3akpbIBaloT IpoOKOI ¢ razoor-
BOJHOW TPYOKOM, KOHEI] KOTOPOH OIMyCKAIOT B APYTYIO MIPOOUPKY € 2 MJI U3BECTKOBOH (OapuTO-
BOI1) BOJIbI M HAIPEBAIOT PEAKIIHOHHYIO CMECH.

Kakune n3menenus B mpoOupkax Bbl HaOdromaere? HamuiuTte ypaBHEHHs peakiuil u
nonbepute KO3PPUITUESHTHI.

Onvim 4. [lonyyenue u ceoticmea yKcycHOU KUCI0Mmbl

PeakTuBbl: aneraT HaTpHsl, alleTaT Kalblius, KOHIIEHTPUPOBAaHHAs cepHas Kuciora, 10-
MIPOLICHTHBIN PacTBOP CEPHOM KHCIIOTHI, JIEJsHAs YKCYyCHasl KUCJIOTa, 10-mpOnEeHTHBIN pacTBOp
YKCYCHOM KHCIIOTBI, METHJIOBBI OPAHKEBBIM, pACTBOP CUHETO JIaKMyca, |-TIpOLIEHTHBIN CIIUPTO-
BOIl pacTBOp (eHondTanenHa, 10-nmpoueHTHBI pacTBOp anerata HaTpHsl, 3-NPOLIEHTHBIM pac-
TBOp xyopuna sxenesa (1), 10-npoueHTHbIH pacTBOp KapOOHATa HATPHs, METAJUIMYECKUI Mar-
uuid, okcua Meau (1), 1-mpoleHTHBINH pacTBOp MEpMaHTraHaTa Kalus, S-TPOLEHTHBIA PacTBOP
CepHOM KUCIIOTHI, CHHSS JIAKMycoBasi Oymara.

OO6opynoBaHue: W30THYThIE Ta300TBOJIHBIE TPYOKH, MPsIMbIE Ta300TBOJHBIE TPYOKHU C
OTTSIHYTBIM KOHIIOM, XUMHUYeCKUe cTakaHbl (50-100 M), ne, mTaTuB ¢ mpoOupKaMu.

1) Honyuenue yxcycnoti kuciomol us ee conei (msea!). B mpobupky momermaror Ir
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arerata HaTpusi U JO0OaBISIOT 2-3MJT KOHIICHTPUPOBAHHOM cepHOM KUCIOTHI. [IpoOupKy 3aKphi-
BalOT MPOOKOI C Ta300TBOIHOM TPYOKOW U OCTOPOXKHO HATPEBAIOT PEAKIIMOHHYIO CMeCh. Brije-
JSIOUIYIOCS] YKCYCHYIO KUCIIOTY OINPEAETSIOT 10 3anaxy (ocmoposxcno!) u 1o U3MEHEHUIO 1IBEeTa
BIIQXKHOU CHHEH JTJaKMyCOBOHM Oymaru, moJJHECEHHON K OTBEPCTHUIO Ta300TBOIHON TPYOKH.

Hanumure ypaBHeHue peakiuu.

2) Kpucmannusayusi ykcycHou Kuciomel. YKCyCHasi KHCJIOTa HUMEET TEMIIepaTypy
miaBiaeHus +16,6 °C. [Ipu oxnaxaeHUH OHAa KPUCTAJUTM3YETCS, IPUYEM €€ KPUCTAIUIBI TTOX0XKHU
Ha JIeJl, TOATOMY O€3BOJHYIO YKCYCHYIO KUCIIOTY MPUHSATO HA3BIBATh «JICISTHON.

[TpoOupky ¢ 1-2 M TeITHOM YKCYCHON KHCIIOTBI CTAaBSIT HA HECKOJIBKO MUHYT B CTaKaH
co apA0M. OTMEUaroT BUJ KPUCTAJLIOB.

3) I'openue napos ykcychoiui kuciomol (msea!). B cyxyro npoOHpKy HaiuBarT 1-2 mi
JIEASTHON YKCYCHOM KHCIIOTHI, 3aKPBIBAIOT €€ MPOOKOH ¢ Tra300TBOJAHON TPyOKOH, MMEIOIIEH OT-
TSHYTBIA KOHEL, 1 OCTOPO’KHO HarpeBaroT J10 KuleHus. Beaenstonuecs napbl KUCIOTHI MOHKH-
raroT. OHH TOPAT CI1a00CBETAIMUMCS TOyOBIM TIAMEHEM.

Hanummure ypaBHeHUe peakliuy TOPEHHs] YKCYCHON KUCIIOTHI.

4) Kucnommuoie ceoticmsa ykcychoul kuciomol. B Tpu npobupku Hanmusatot mo 1 mi 10-
MPOLIEHTHOTO PacTBOpa YKCYCHOW KUCIOTHI. B mepByto mpoOupky no0aBistoT 1-2 karim MeTH-
JIOBOT'O OpPaH>KEBOI'0, BO BTOPYIO — 1-2 KaIljim pacTBOpa CHHEro JIakMyca, B TpeThto - 1-2 xarmm
1-nporieHTHOTO CUPTOBOTO pacTBopa (penondranenna. OTMeyaroT, B KaKux MpoOupKax h3Me-
HUJIACh OKpacka.

Pe3ynbTathl OMbITa 3aMKUCHIBAIOT B JKypHAI.

5) Bzaumooeticmsue ykcychou xuciomsi ¢ kapoowamom wnampus. K 3-4 mm 10-
MPOLIEHTHOTO pacTBOpa kapOoHAaTa HATPUs MPUIUBAIOT 2-3 MII JIeITHON YKCYCHOM KHCIIOTHI.

Uro Bbl HaOmoaaere? Hanumure ypaBHeHue peakiuu. Kakoil BBIBOJ MOXKHO CAENIATh O
KHCIIOTHBIX CBOMCTBAaX YKCYCHOHM M YrojbHOU KUCI0T? Byer au ykcycHasi KUCIOTa pearupoBaTh
C pacTBOpaMu cyJib(hata HaTpuUs U XJIOpHUAa HaTpus?

6) Bzaumodeiicmsue ykcycHoul kuciomul ¢ machuem u ¢ oxcudom meou (11). B mpodup-
Ky HaJIMBaIOT 2-3 MJI YKCYCHOM KMCJIOTBI, 100aBIISIOT HEMHOTO METAJUIMUYECKOr0 MarHus M 3a-
KPBIBAIOT MPOOMPKY MPSMON ra300TBOJHONW TPYOKOH C OTTSHYTBHIM KOHIIOM. Yepe3 HeKOTOpoe
BpeMs MOPKUTAIOT BBIIEISIFOIIMICS ra3.

Hanummre ypaBHEHUE peaklnH.

K 0,2r oxcuna menu (ll), momemnieHHOro B mMpoOUpKy, MPUIMBAIOT 2-3MJI YKCYCHOM
KHCJIOTHI, 3aTeM NPOOUPKY OCTOPOXKHO HarpeparoT. OOpalatoT BHUMaHKUE Ha LBET pacTBOPA.

Hanmmmure ypaBHeHue peakuuu.

7) Obpaszosanue u cuoponus ayemama dxcenesa (111). B mpoOupky HanuBaroT 2-3 Karum
10-miporieHTHOTO pacTBOpa areraTa HaTpUs W MPHOABISIFOT HECKOJIBKO Karelb 3-TIPOIEHTHOTO
pactBopa xjopuna xenesa (ll1). IlosBasercs »enToBaTo-KpacHOE OKpalllMBaHUE pacTBOpPa
BCJIe/ICTBHE 00pa30BaHUs paCTBOPUMOI KOMIUIEKCHOM COJIM — XJIOpH/Ia OCHOBHOT'O TeKcaallerara
xenesa (1) [Fe3(OH)2(CH3COO)s]"Cl—. Tlpu Kums4yeHHH pacTBOpa HPOMCXOAUT THIPOJIH3
KOMIUIEKCHOW coyid (YNpOILEHHO - aleTaTa jkeje3a) ¢ 00pa3oBaHHEM OCHOBHOM COJIM — JBY3a-
MeleHHoro anerata xene3a (111), kotopas BbImanaeT B BUjie XJIONbEB KPaCHO-Oyporo 1BeTa.

Hanumure ypaBHeHus: peakuuii: oopazoBanus anerara xenesa (l11) u ero ruaponusza.
OTy peakluio NPUMEHSIOT s YJAJIECHUs U3 pacTBOpa MOHOB TPEXBAJIEHTHOIO Xkeiye3a. AHao-
TUYHO pearupyroT ¢ xyuopujom xenesa (111) mypaBbuHas v mponmuoHOBasi KUCIOTHI.

Onwim 5. Ionyyenue u ceoticmea npedenbHblX GblCUUX KUCTIOM U UX COTell

PeakTuBbl: MBUTO (CTPYXKH), 1-TIPOLEHTHBIN BOJIHBIN pacTBOpP MbLiIa, CIIMPTOBOW pac-
TBOP MbLIa, 10-IpOLEHTHBIN pacTBOpP CEPHON KUCIOTHI, 10-IPOLIEHTHBIN pacTBOp COJIITHOM KHC-
710ThI, 10-TIPOLIEHTHBIN PacTBOP YKCYCHOM KUCIIOTHI, S-IPOLIEHTHBIM pacTBOp alerara CBUHILIA, 5-
NPOLIEHTHBIA PAcTBOpP XJIOpUJAA KajbllMs, S-MPOIEHTHBIA pacTBop cynbdarta memu (I1), 1-
MIPOIICHTHBIA CIHUPTOBOM pacTBOp denondTanenHa, 10-MPOIEHTHBIA pacTBOP THAPOKCHUIIA
HATpUS, XJIOPUJ HATPUS, AUSTHIOBBIN 3pup, OEH30 (MM KEPOCHH, CKUIIMIAP), CTEApUH, MOA-
COJIHEYHOE MacJIo.
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OOGopyaoBaHue: MUMETKH, YaCOBBIE CTEeKIa, cTakaHbl (50-100 mur), KOpKOBBIE MPOOKHU K
npoOupKam, MTaTUB C TPOOUPKAMH.

1) Kucnomusie ceoiicmsa evicuiux npedeivhvlx Kuciom. B cyxoit mpobupke pactBopsi-
10T npumepHo 0,5 creapuHa B TUATUIOBOM 3(upe (0e3 HarpeBaHus) u 100aBIAOT 2 Kamm |-
MPOLEHTHOTO CHUPTOBOTO pacTBopa (QeHoidTanenHa. 3aTeM MO KamwisiM npuiusaioT 10-
NPOIEHTHBIA pacTBOP TMAPOKCHAa HaTpus. [osBisromascs BHayajge MIMHOBAs OKpacKa ucye-
3aeT IPU BCTPSXUBAHUH.

Hanumure ypaBHeHHE peakIiui CTEApUHOBOM KHUCIOTHI ¢ THUApOKcUaoM Hatpus. (Cre-
apyH MpeICTaBIseT cOO0N CMeCh CTEapUHOBOM U MaJIbMUTHHOBOM KUCIIOT.)

2) I'uoponus nampuesvix coaeil GbLCUUX HCUPHBIX KUCTOM (2uopoau3 molia). B cyxyro
npobupky HanuBaioT 0,5 M1 CIMPTOBOrO pacTBOpPa MbLIA W MPHUOABISAIOT 2 KAllJld CHUPTOBOTO
pactBopa eHondTarenHa.

[TosiBnsiercss mu okpacka? 3aTeM B MPOOUPKY MOCTENIEHHO NMPUIUBAIOT JUCTHIUIMPO-
BaHHYIO0 BOAy. UTo mpu 3ToM mpomcxoaut? Kak MoXHO 00BACHUTH 3TOT onbiT? Hamummmre
ypaBHEHUE PEAKIMH TUAPOIIN3a MbLIA.

3) Buidenenue sbicuuux HeupHvix Kuciom u3 mulia. B ctakane pacTBOpSIOT 1 T MbUIb-
HOU cTpykku B 10 M3 aucTULIMpOBaHHON BOAbL. [lomyueHHBINH pacTBOp pa3iMBAIOT B YETHIPE
npobupku. K ognoit yactu npuiusatoT 2 Mt 10-poLieHTHOro pacTBOpa CEPHOIM KUCIIOTHI.

UYro BeI HaOmoaeTe? HanumuTe ypaBHEHHE peakIuu.

CMmech HarpeBaroT MOYTH 10 KuTieHus. PactuiaBuBIIMecs sKMpHbBIE KHCIOTHI BCIUTHIBAIOT
B BHUJIE CJIOS, 3aTBEPCBAIOLIETO MPU OXJaXKIeHUH MpoOupku. Kakue Buiciine npeaenbHble Kuc-
JIOTHI BXOJST B COCTaB MbLja?

K oxnaxnenHoil cmecu 100aBisitoT 3 M1 IuATHIIOBOTO 3¢dupa. [Ipobupku 3akpbIBalOT
KOPKOBBIMU IpPOOKaMU U 3HEPIMYHO BCTPSAXUBAIOT. BOMHBIN ClOM CTaHOBUTCS Npo3pauHee,
JKUPHBIE KUCIIOTHI pacTBOPAIOTCS B ddupe. DPUPHBIN pPacTBOP OCTOPOKHO C MOMOIIBIO MUTIETKU
NepeHocsaT Ha yacoBoe crekiio. [locie nenapenus s¢upa Ha CTEKIIE OCTaeTcsl 0caloK, HallOMHU-
HaroIui napaguH.

Onvim 7. Bzaumooeticmeue 6eH30UHOU, Caruyuniosol U KOPUYHOU KUCI0mM ¢ OPOMOM

PeakTuBbl: 6eH30iTHAas1, CATUIIMIIOBAs U KOPUYHAs KUCIIOThI, OpOMHas BOJA.

OO6opyoBaHue: MUIETKA, CUHSS JIaKMycoBasi Oymara.

B Tpex mpoOupkax roToBST HachIIIEHHbIE PacTBOPbI OE€H30IHOM, calMIMIOBOM U KO-
PUYHON KHUCIIOT B 3 MJ BoAbl. B kKaxayro u3 npoOupok A00aBISIIOT HECKOJIBKO Kareilb OpOMHOMN
BOJIbI U HAOIOAAIOT 332 MPOUCXOMAIIMMU U3MeHeHUsAMHU. (OOBICHUTE MEXaHU3M JJaHHBIX peak-
nuii.) K mpobupkam mogHOCST BIKHYIO CHHIOIO JJaKMYCOBYIO Oymary. Uto mpu sTom HabIo1a-
erca? Hanummre ypaBHeHHs peakuuil.

Onvim 8. Bzaumooeticmsue 6eH30UHOU U CATUYUTLIOBOU KUCTIOM C XAOPUOOM dicene3d
(D)

PeakTuBbl: OEH30MHAs U CATHUIIUIOBAsE KUCIOTHI, pacTBOp xyopua xemnesa (111).

O6opyoBaHMe: MUMETKH.

B onny mpoOGupky moMeniaroT HeCKOJIbKO KPUCTAJIIIOB OEH30MHOM KHUCIIOTHI, B APYTYIO
— CaJIMLMJIOBOM, a 3aTeM MPHUIUBAIOT HECKOJBKO Karedb BOJAbI W HarpeBaioT. K moigydeHHbIM
pacTBOpaM KHCJIOT n1o0aBisitoT mo karuie 0,1 H pacTBopa xiopua xenesa (111).

OOBscHUTE pa3nuure B U3MEHEHUH OKPACKH PacTBOPOB.

Onvim 9. Ilonyuenue u ceoticmea 3¢ghupos Kuciom

PeakTuBsbl: leAsiHas YKCyCHasi KMCIIOTA, STUJIOBBIM CIUPT, KOHLIEHTPUPOBAHHAs CepHas
KHCJI0Ta, HACHIIICHHBII pacTBOP XJIOpUAA HATPHsl, aCIUPHH.

ObopynoBanue: cTakaHbl xumuueckue Ha 50 mil, BoJsgHast OaHs, TEPMOMETpPHI, 0OpaT-
HBIE XOJIOMIBHUKH K IPOOHPKaM.

1)Ilonyuenue smunayemama. B cyxyro npoOUpKy HaIMBAIOT 2 MJI STHJIOBOTO CIIUPTA, 2
MJI JIEISTHOW YKCYCHOM KHUCIIOTBHI U | Karuiio KOHIEHTPUPOBAHHOW CEpHOUM KUCIOTHI. [Ipodupky
3aKpBIBAIOT MPOOKOH ¢ 0OpaTHBIM XOJOJMIBHUKOM M HarpeBaloT Ha BOASHON OaHe 5-10 MuHyT
npu Temmneparype 70°C.
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PacTBop OXJaXmarOT ¥ K COACPKUMOMY TTPOOHPKU MPUIUBAIOT 3-4 MIJI HACHIIIICHHOTO
pacTBopa XJOpHJa HATpUs. DTHIAIETAT B MPOLIECCE BHICAIMBAHMS BCIUIBIBACT, 00pasys clou
OeclIBETHOM >KUJIKOCTH C MPUATHBIM 3aI1aXOM.

PaccmoTpute MexaHu3Mm peakuuu sTepudukanuu. B uéMm 3akiouaercs posib cepHOU
kucnothl? [Touemy npu go0aBieHnH W30bITKA CEPHOM KUCIOTHI CIIOXKHBIN 3¢hup He oOpazyetcs?

2) Tuoponus acnupuna (ayemuacaruyunosou xuciomst). PactBopsitor 0,1-0,2 r acru-
puHa B 3-5 mu1 Bojel. PacTBop pasaensitor Ha aBe yacTtu. K ogHON 13 HUX puOaBsioT 1-2 Kamim
pactBopa xsopuaa xkenesa (l11). [Ipu satom okpacka He u3aMensiercs. [pyryio dactbe pacTBopa
KUIIATAT B MPOOUPKE HECKOJIBKO MHUHYT, MOCJE OXJIaXACHUS MpUOaBIAOT 1-2 Karm pacTBopa
xnopuaa xenesa (111). [Tpu aToM mosiBisieTcst KpacHOBAaTO-(hHUOJIETOBOE OKPALITHBAHHUE.

Yem 0O0BsCHSIETCS pa3iiMyue B OKpalIMBaHUM pacTBOopoB? Hamumure ypaBHeHHE peak-
UM aCIIMPUHA C BOJOM.

Jlabopamopnas paooma Ne 16
Juxapoonoevie Kuciomol

OmnpbiT. [lonydyeHne u cBOKCTBA 11aBEJIEBON KUCIIOTHI

PeakTuBbl: MypaBbMHOKUCIBIN HaTpuil ((hopMuar HATpus), IIaBeleBas KUCIOTa KpH-
CTaJIJTMYecKasi, I1aBeyieBasi KUCIoTa (HAaCBHIIICHHBIN pacTBOp), 1 H pacTBOp IIaBeNIeBON KUCIIOTHI,
1 " pactBOp ruapokcuaa Kaius, 10-IpOLEHTHBI PacTBOP COISTHOW KHUCIOTHI, 10-IpOLEeHTHBIN
pacTBOp YKCYCHOM KUCHOTHI, 10-mpOIIeHTHBIN pacTBOp CepHOU KUCIOTHI, KOHIIEHTPUPOBAHHAS
CepHasi KHCJIOTa, S-TIPOIEHTHBIN PacTBOp XJIOPHUAA KaabllKs, U3BECTKOBas (WM OapuTOBasi) BoJa
— HACBIIICHHBIN pacTBOP, 5%-HbIil pacTBOp NIEpMaHraHaTa Kausl.

OO0opyoBaHKEe: U30THYThIC TPYOKH C OTTSHYTBIMHA KOHIIAMH,0IOPETKH, XUMHYCCKHE
BOPOHKHU, QUIIBTPHIL, IITATUB C IPOOUPKAMHU.

1) TlonydeHue IaBeIEBOKUCIOr0 HATpHs (OKcaiaTta HaTpusl) U3 MYPaBbUHOKHCIIOTO
HaTpus (popmuara Hatpus). B mpobupky nomemarot 1-1,5 r popmuara HaTpusi U HarpeBaroT ee
IIaMeHeM ropeiku. Kpucramiel coiau miaBsTcs, mocie yAaaeHUs] KpUCTAIIN3alluOHHON BOJbI
dbopMuaT HaTpUs CTAHOBHUTCS TBEPAbIM. B 3TOT MOMEHT MPOOMPKY 3aKPBIBAIOT Ta300TBO/I-
HOUTPYOKOH ¢ OTTSIHYTHIM KOHIIOM U MPOJ0JIKaOT HarpeBaHue. Coub pasiaraercs ¢ BblIEIECHU-
€M Ta3000pa3HOro Bo10po/ia, KOTOPHI MOHKUTAIOT Y OTBEPCTHsI Ta300TBOIHOM TpyOku. Harpe-
BaHUE MPOJOJIKAIOT JI0 MIPEKPALEHUS BBIICIECHUS BOAOPO/A.

Hanummre ypaBHeHHE peakllni TEPMUUECKOTO pa3iokeHus (opMuara HaTpus.

[[{aBeneByro KUCIOTY, 0OpPa30BABIIYIOCAB MPOOUPKE, OOHAPYKUBAIOT CIEAYIOIINM 00-
pasoM. [locne oxnaxaeHuss NpoOUPKHU ee CoJepKUMOe pacTBOpsAOT B 3-4 mu Boasl. PacTBop-
GuIbTPYIOT U K (QUIBTPATy J00ABIAIOT S-NMPOLIEHTHBIA pacTBOp XJOpHAa Kanblius. Beimagaer
0CaJIOKIIaBEIEBOKUCIIOTO KalbIKs (OKcanaTa Kalblus).

Hanummure ypaBHeHue peakiuu ero oOpasoBanus. Ocanok (okcajaT Kajblus) OEJST
HaJ[B€ YaCTU: K OJJHOM YacTh mpriuBatoT 10-pOLEHTHBINA pacTBOpP COJITHOM KUCIOTHI, K APYTroi
— 10-niporeHTHBIA PacTBOP YKCYCHOM KHCIOTHL. B kKakol MpoOupKe 0CagoK OKcaylaTa KalbIhs
pacTBopwiica? Hanuiure ypaBHEHUE peaKIUU.

B npobupke pacTBOpsitOT HEMHOrO (opmuaTta HaTpusi U 100aBisAOT 10-MPOLIEHTHBIN
pacTBOp XJopuaa Kajablus. Beimager 11 ocagok?

2) IlonyueHue KaJMEBBIX COJICH IaBeNIeBOM KHUCIOTHL. B mpoOupky HanmmBaroT u3 Oro-
peTku 2 M 1H pacTBOpa MIaBeIeBOW KUCIOTHI, U3 APYyroidropeTkn 100aBnsioT 1 M 1H pacTBo-
paruapokcua kKanus. Beimanaer ocaJok KajJueBOH CONU IIaBesieBOM KHUCIOTHI. (3HAUUTEIbHOE
KOJIMYECTBO TaKOW KHUCIIOTHI COAEPKUTCSB maBene). [Ipu nanpHeinmeM npubaBieHnH pacTBopa
TUIPOKCHUIA Kallusl 0CaJJOK pacTBOPSETCS.

HanumuTe ypaBHeHUs peakiuii oOpazoBaHMs coyiel (KHCIOW U cpeqHeil) I1aBeneBoi
KHCIIOTBI.

3)Pa3noxeHue IaBeleBOM KHUCIOTHI MpPU HarpeBaHuu. B cyXyro mpoOHpKYy BHOCST
MpUMEPHO | T' KPUCTAIUNIMUECKON IaBeNIeBOM KUCIOTHI. [IpoOupKy 3aKphIBalOT MPOOKOH ¢ H30-
THYTOW T'a300TBOAHOM TPYOKOM M YKpPEIUISIOT B Jamnke ImTatuBa. KoHel ra3ooTBOAHON TpyOKu
OTYCKAaIOT BIPOOUPKY C HM3BECTKOBOW (mim OapuToBOi) Bojoi. Ilpm HarpeBaHum miaBesneBas
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KHCII0TapasiaraeTcsc BblaeneHueM okcuaayriaepoaa (IV),koTopsiit 00HapyKHUBAIOTIIO TOMYTHE-
HUIO U3BECTKOBOMBO/IBI.

Hanumure ypaBHeHHS peakiuii: pa3ioeHHUs LIaBeJIeBOM KUCIOTHI MPU HArpEeBaHUU,
okcuja yraeponaa (IV) ¢ u3BecTkoBoi BOJOM.

4) OxucneHue MaBeIeBON KUCIOTH IepMaHTraHaToM Kaiusi. B mpoOupky HanmBaroT |
MJT HaCBIIIICHHOTO PacTBOpa IIaBeJIeBOM KUCIOTHI, 100aBisitoT 1 mur 10%-Horo pacTtBopa cepHOU
KUCIOTHI U 2 Mi 5%-HOro pacTtBopa nepmanraHata kanus. [IpoOupky 3akpbIBaloT IpoOKOM ¢
M30THYTOM ra300TBOIHOM TpyOKOHM, KOHEL KOTOPOM MOrpy»aroT B U3BECTKOBYIO BoAy. Peakiu-
OHHYIO CMECh HECHJIbHO HarpeBaioT. PacTBop ObicTpo oOeciBedyMBaeTCs, a MU3BECTKOBAs BOAA
MYTHEET.

Hanumure ypaBHeHus: peakiuu, noaodepure KodQPUIMeHTHI.

Jlabopamopuasa paooma Ne 17
Henpeoenvnvie kapoonoswvle KUCi0mol u Hcupol

Onwvim 1. Ceoticmea 01euH0801 KUCIOMbl

PeakTuBbl: ONeMHOBas KUCIIOTA, 2-TIPOLEHTHBIA pacTBOp MepmaHranara kamus, 10-
NPOICHTHBIA PAacTBOp KapOOHaTa HaTpus, OpoMHas Boja (HACHIIIEHHBIH PAacTBOpP), KOHIICHTPH-
pOBaHHAs a30THAs KUCJIOTA, MEIb (CTPY>KKH UITU MIPOBOJIOKA).

O6opyioBaHMe€: IITATUB C IPOOUPKAMHU.

1) Peakuust oeMHOBOM KUCIOTHI ¢ OPOMHOI BO/10#. B mpoOupky HanuBaroT 2 M1 BOJbI
¥ BHOCAT OKOJIO 0,5T 0JIeMHOBOM KUCIOTHL. CMECh YHEPIrUYHO B30AITHIBAIOT.

Yro npoucxoaut? Hanumure ypaBHEHUE pEaKIIUU.

2) OkuciieHne 0JIECMHOBOW KHUCIIOTHI IIEpMaHraHaToM Kaius. B mpoOupky nomeniaror 1
MJT 5-TIPOLIEHTHOTO pacTBopa rnepmaHranarta kanus, 1 mu 10-mporeHTHoro pactBopa kapooHata
Hatpus u 0,5 M1 onenHOBOM KuCI0TH. CMeCh SHEPrHYHO NepeMelnBaT. OTMEeUaoT U3MeHe-
HUS, TPOUCXOAAIIUE C PEAKIIMOHHON CMECHIO.

Hanummure ypaBHeHue peakuuu u noadepure kodpduuueHTsl. Kakue BbIBOABI MOXKHO
CZeNaTh Ha OCHOBAHMHM PE3YJIbTaTOB ONBITOB?

Onvim 2. JKupwl u macna

PeakTHBBI: IOJICOTHEYHOE MACIIO, )KUBOTHBIN KHUpP (CIIMBOYHOE Macio, OapaHUil XKHp),
STWJIOBBIM CHUPT, JUATHIOBBIA 3Qup, XJI0podopM, YETHIPEXXJIOPUCTBIH yriepon, 10-
MPOLIEHTHBIA pPacTBOp KapOOHATa HATPUS, 2-TIPOLEHTHBIN pacTBOp MEpMaHraHaTa Kaiusi, OpoM-
Has BOJa.

ObopyoBaHue: NITATUB C IPOOUPKAMH.

1) PacTBopuMOCTb )XKMpPOB U Macesl B OPraHMYECKHX PacTBOpUTENSX. B ueTwipe mpo-
OMpKU HAJIMBAIOT MO 2 KAIlIM MOJCOJTHEYHOI0 Maciia U 100aBiIsIOT MO 2 MJI OPraHUYECKHUX pac-
TBOPUTEJICH: B IEPBYIO MPOOUPKY — STHIIOBBIN CIIUPT, BO BTOPYIO — AMATUIIOBBII 3(pup, B TPETHIO
— XJ0po(hopM, B UETBEPTYIO — YETBIPEXXJIOPUCTHIH yriepoa. Conepkumoe Bcex IpoOUpOK IHep-
TUYHO BCTPAXHUBAIOT.

B kxakux pacTBOpHUTENAX Macio pacTBopsieTcsi? Pe3ynbTaT ombiTa 3alUCHIBAIOT B KYp-
Hai. [IpoOupky, B KoTopoi o0pa3oBasiack SMYJIbCHUsI, HATPEBAIOT JJO HAUYMHAIOIIETOCS KUTIEHUS 1
BCTPSAXUBAIOT. Y BEJIMUMBAETCS JIM PACTBOPUMOCTh Maciia TPy HarpeBaHUu?

OnpIT NOBTOPSIFOT, HO BMECTO MMOJICOJIHEYHOIO Macijia B MPOOUPKU C OPraHUYECKUMU
pPacTBOPUTENSIMU BHOCAT HEOOJBIIOE KOJHMYECTBO >KUBOTHOTO >KHMpa (CBUHOTO, TOBSDKBETO WU
OapaHbero caia).

2) B3auMopeiicTBuE pacTUTEIBLHOTO Maciia ¢ BOJAHBIM PACTBOPOM IM€pMaHIraHaTa KaJlus
(peakmus E.E. Barunepa). B npobupky nHanmmBaroT nmpumepHo 0,5 M1 TOICOTHEYHOTO Macia, 1 M
10-mporieHTHOTO pacTBOpa KapOoHaTa HATpus U 1 M 2-TIPOLIEHTHOTO PacTBOpa MEepMaHraHaTa
KaJusi. DHEPrUYHO BCTPSIXMBAIOT cofepxkuMoe Mmpooupku. duoneroBas okpacka rnepmMaHraHarta
KaJIus ucue3aer.

Hanummure ypaBHeHHE peakIMy TUNAIBMUTOOJEHHA C MEPMaHraHaTOM Kajus B BOJ-
HOU cpeze u nogdepure K03 HUITUSHTHI.

3) Onpenenenre HENMPEIAETLHOCTH PACTUTEIHLHOTO Maciia Peakiuei ¢ OPOMHOM BOJOM.



65

B npo6upky BHOCST 0,5M11 pacTUTENLHOTO Maciia U 1-2 KarIu HaChIIIEHHONW OPOMHOM BOJIBI, KO-
TOpasi MPH BCTPSIXUBAHUH COJIEPKUMOTO MPOOUPKH OBICTPO 00ECIIBEUNBACTCS.
Hanummre ypaBHeHHE peakuy IPUCOEINHEHHs OpOMa K TPUIMHOJICUHY.
Jlabopamopnasn paooma Ne 18
Tuopokcukucinomot.
Omnpit 1. KauecTBEeHHOE ONpEIEIIEHNE CUIIBI KUCIIOTBI

Peaxktussel: 0,1 H pacTBOpBI KUCJIOT: CEpHOM, MYpPaBbUHOM, YKCYCHOM, IIJaBEJICBOM, BUH-
HOM, TMMOHHOM, 0,5-TIPOLIEHTHBIN PacTBOP MHIMKATOPAa METUIIOBOIO OPAHKEBOTO, IIUHK I'PaHy-
JIMPOBAHHBIMN.

Ob6opynoBaHue: MITATUB C TPOOUPKAMH.

1) Peakniust KUCIOT ¢ METALIUYECKUM IUHKOM. B 6 mpoOupoxk HanuBaroT no 2 mia 0,1 H
pPacTBOPOB KHUCJIOT: CEPHOM, MypPaBbUHOM, YKCYCHOM, IIaBEJIEBOW, BUHHON U JUMOHHOW. BHOCAT
B KaXAyl HPOOMPKY IO KyCOUKYy I[MHKAa OJMHAKOBOW BenMuuHbI. Pacrnonaraior npoOGupku c
KHUCJI0TaMU (B ILTAaTUBE) B MOPSIIKE YMEHBIICHNUS HHTEHCUBHOCTU PEAKIIMH C IIUHKOM.

2) Peakuusi pacTBOpPOB KHCIOT C METHJIOBBIM OpaHkeBbIM. IloBTOpsIOT ombIT 1, HO
BMECTO LIMHKA B KaXAYI0 MPOOUPKY JOOABISAIOT MO 2 KAyl UHJIMKATOpa METHIIOBOTO OpaHKe-
BOTO.

CpaBHute okpacky pacTtBopoB. ConocTaBbTe HHTEHCUBHOCTb B3aUMOJIEHCTBUS PAaCTBO-
POB KHUCJIOT ¢ HMHKOM. COBIaat0T JIU 3TU PAIBI?

Omnpit 2. CBOICTBa MOJIOYHOM KUCIIOTBI

PeakTuBBI: MOJIOYHAsI KHMCIIOTA, KOHLUEHTPUPOBAHHAs CepHasl KUCIIOTa, pa30aBieHHAs
cepHas kucnora (1:2), dbykcuHCepHHCTasT KUCIIOTa, |-TIPOLIEHTHBIA PacTBOP XJIOpHUIA XKeje3a
(1), 1-mpoueHTHBII pacTBOp (heHOIA, YKCyCHAst KMCIIOTa, S-POLIEHTHBII pacTBOp MepMaHTraHa-
Ta Kajusl.

OO6opynoBaHMe: U30THYThIE ra300TBOJHBIE TPYOKH, I'a300TBOAHbIE TPYOKHU C OTTSAHY-
THIMM KOHIIaMHM, cTakaHbl XxuMuueckue (50-100 mi1), KUOATHIBHUKY, MOJIOYHASI CBIBOPOTKA (OT
IPOCTOKBAIIN WX TBOPOTa), IITATUB C MPOOUPKAMHU.

1) Peakuust Mmonounoit kuciotel ¢ xjopunaom skenesa (I1I). K 3-4 mu 1-mpouerTHOTO
pacTtBopa (eHona NOOaBISAIOT HECKOJIBKO Kareidb |-MPOLEHTHOrO0 pacTBOpa XJIOpHUAA jKenesa
(IIT). PactBop cranoButcs ¢uosieroBsiM. Ero nenst Ha Tpu vactu. K onHo#l wacTu pactBopa
npuanBaoT 0,5 MJI MOJIOYHOM KHUCIOTHI, K Ipyroi — 0,5 M1 yKCYCHOM KUCIIOTHI, K TpeTheit - 0,5
MJI MOJIOYHOM CBIBOPOTKHU. B mpoOupkax ¢ MOJIOYHON KUCIOTON U MOJIOYHOM CHIBOPOTKOM TOSB-
JsIeTcsl XapaKTepHoe JUIsl 0 -OKCUKHUCIIOT 3eJIEHOBAaTO-XKENITOe OKpamuBaHue. B mpoOupke ¢ yk-
CYCHOH KHCJIOTOW TaKOT'O OKpallMBaHUs HE HaOJr01aeTcsl.

Hanummre ypaBHeHHe peakuuu oOpazoBaHHs MosiouHokucioro xenes3a (III) (makrara
Kesesa).

2) PaznoxeHne MOJIOYHOH (0-OKCUITPOITMOHOBOM ) KMCIOTHI IPH HarpeBaHUM C KOHIICH-
TPUPOBAHHOU cepHOM KucI0TOH (Taral). B mpoOupke, 3akppIToil mpoOKoOH ¢ Ta300TBOIHOM TPyO-
KOH, UMEIOLIEH OTTSAHYTHIM KOHELl, HarpeBatoT 10 KANEeHUs cMech 3 0,5 MII MOJIOYHON KHCIIOTHI
1 | MJI KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI. J[JI1 paBHOMEPHOIO KHUIIEHUS B PEAKLIHUOHHYIO
CMecCh KJIaIyT KMIATHIBHUKH (2-3 Kycouka Outoro ¢apdopa). Beiensromuiics ra3 nopkKuraiot
y OTBEPCTHUSI Ta300TBOAHON TPYOKH.

Hanumure ypaBHeHHE peakuu pa3iIoKEeHNs MOJIOYHON KHUCIOThI KOHLIEHTPUPOBAaHHON
cepHo kucnoroi. Kakue BemecTBa J1OKHBI ITOIYYUTHCS ITPU HATPEBAHUM C CEPHOM KHCIOTOM O
- OKCUMACIISIHON KUCIIOTHI?

3) Paznoxenre MOIOYHON KUCIOTHI TIPU HAarpEeBaHHWH C Pa30aBICHHOW CEPHOM KUCIIO-
toii (1:2). B mpobupky nmomemaroT KUNATHUIBHUKHN, HATUBAIOT | MJI MOJOYHON KUCIOTHI, 1 M
pa30aBIeHHON CEpPHOI KUCIOTHI M 3aKPBIBAIOT €€ MPOOKOM ¢ H30THYTOM ra300TBOIHOMN TPYOKOI.
Konen ra300TBo1HON TPYOKHM OIyCKAIOT B JAPYTYIO MPOOUPKY € 2 M (PyKCHHCEPHUCTOM KUCIIO-
ThI, IOTPYKEHHYIO B CTAKaH C XOJIOAHON BONOM. PEakIIMOHHYI0 CMECh HAarpeBarOT O KUIICHHUS.
Yepes 2-3 MUH pacTBOp CTAHOBHUTCS (PHOJIETOBO-KPACHBIM.

Hanummre ypaBHeHUe peakliuu U 0OBbACHUTE, TOYEMY MOSIBJIETCS OKpacka B IMpoOup-
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K€ C pacTBOPOM (PYKCHHCEPHUCTOU KUCIOTHI.

4) OkucneHre MOJIOYHOW KHCIIOTHI IEPMAaHTaHATOM Kallusl B KHCJION cpene. B mpobup-
Ky HaiauBaroT 0,5 Mi1 MOJIOYHOM KKcaoThl, 0,5 Mt paz6aBiienHo# (1:2) cepHOM KUCTOTHI B 1 M1 5-
IIPOLIEHTHOT'O pacTBOpa repmMaHrasara kanus. CMecb OCTOPOYKHO HarpeBaroT.

UYTo mpoucxXoauT ¢ peakuuoHHOU cMmechio? (OCTOPOKHO HIOXAIOT COAEPKUMOE IMpOo-
Oupku.) Hanumure ypaBHEHHE peaklMy pa3yIoKEHUS MOJIOYHOM KHUCIIOTHI IPU HAarpeBaHUU C
pa30aBJIeHHON CepHOW KUCIOTOM M ypaBHEHHE PEaKIUU OKUCICHHS MypaBbHHON KUCIOTHI Iep-
MaHIaHATOM KaJIusl B KMUCJIOW CpeJie.

OmnebiT 3. CBOICTBAa BUHHOM KHCIIOTBI

PeaktuBbl: 10-pOLIEHTHBIN pacTBOpP BUHHOW KHUCIIOTBI, 5S-IIPOLEHTHBIA pacTBOpP BUH-
HOW KHCJIOTHI, 1H pacTBOp BUHHOM KHCIIOTHI, |H pacTBOp TMApOKcuaa Kaiaus, 10-mpoieHTHBII
pacTBOp CEpHON KHUCIIOTHI, S-IPOLEHTHBIA pacTBOp cynbdara mMeau, 15-mpOIeHTHBIH pacTBOP
TUAPOKCHUIA HATpUs, 35-TIPOIEHTHBIA PACTBOP CETHETOBOW COJMM (CMENIaHHOW HaTPHEBO-
KaJIMEBOU COJIM BUHHOM KHUCJIOTBHI) WJIM JIBY3aMEIIEHHOW (CpeaHei) COolM BUHHOW KHUCIOTHI, 5-
MPOLIEHTHBINA PacTBOP XJIopuaa Kaiblus, 10-MpoIeHTHBII pacTBOp aMMHaKa, JakMycoBasi OyMma-
ra (KpacHas).

O6opynoBanue: OIOPETKH, MITATUB C MPOOUPKAMHU.

1) O6pa3oBaHue KaaMEBBIX COJIEH BUHHOW KHCIOTHL. B mpoOupky u3 OropeTku Haiu-
BalOT 2 M1 | H pacTBopa rugpokcuaa kanus. [Ipyu BCTpsXuBaHUM BbIIAJAET MEIKOKPUCTAIIIMYE-
CKui ocaznok Oenoro npera. Ecnm ocagok He BBINANACT, CTEHKH MPOOMPKU MOTHPAIOT CTEKJIISH-
HOM Mayo4Koil. 3aTeM MPOOIDKAIOT 100aBIATh U3 OopeTku 1 H pacTBOp TUAPOKCUAA KA JI0
IIOJIHOTO PACTBOPEHHUs ocaaka (Ipu BCTpsxuBaHuM). Hanummre ypaBHeHUS peakuuil U oObsc-
HUTE OTIBIT.

[Tosl0BMHY IMOJIy4EHHOT'O pacTBOpa OTJIMBAIOT B NMPOOUPKY U J100aBISAIOT K HEMY IIO
KarmaM 10-poLeHTHBIA pacTBOP cepHOM KUCIOThL. CHOBA MOSIBISETCS OCAAOK UM MYThb, HCUE-
3aromye npu 100aBIeHUH U30bITKA CEpHOM KUCIOTH. HanuiuTe ypaBHEHHE peaKkiuu.

2) IlonydeHue KajablLMEBOM COMM BMHHOW KUCIOTHL. B mpoOupky HamuBaroT 1 mu 5-
MPOLIEHTHOTO PacTBOpa BUHHOM KHUCIIOTHI U JOOABJSIOT MO KaruisM 10-IpoLeHTHBI pacTBOp
aMMuaKa /10 HeUTpaJIlbHOM peakiuy 1Mo JaKMyCy. 3aTeM MPUIMBAIOT HEOOMIBIIOE KOINYECTBO 5-
IIPOLIEHTHOrO pacTBopa Xjopuaa kainbliud. [losiBisiercsa Oenblil ocaok TpPyIHOPACTBOPUMOM
KaJIbLIUEBOU COJIN BUHHON KUCJIOTBHI.

Hanumure ypaBHeHHe peakiiii 00pa30BaHus CpeIHEN CONM BUHHOMN KUCIIOTHI.

3) BzaumopeiicTBue coiau BUHHOW KHCIOTHI ¢ ruapokcunom menu (II). K 1 mm 35-
MIPOIIEHTHOT'O PacTBOpa CErHETOBOW COJHU (CMENIaHHOM KalneBO-HATPUEBON COJIM BUHHOM KHC-
70ThI) 1006aBmstoT 1 Mt 15-nponieHTHOTO pacTBOpa TUAPOKCHIA HATPUS U TIPH BCTPSAXUBAHUH TIO
KaIjIsiM J100aBIIAIOT S-TIpOLIEHTHBIN pacTtBop cynbdarta Meau (II). Ot kaxnoil kamau BHaudase
HoJy4aeTcs: 0caZok roay6oro nsera — ruapokens meau (1), mpu BeTpsIXuBaHUM OH pacTBOpPSIET-
csi. OOpa3yeTcsi MHTEHCUBHO OKpallleHHBI PacTBOP BAaCUIBKOBOTO IBeTa. BuHHas xuciora co-
JIEPKUT JIBE€ THAPOKCUIIbHBIE TPYIIIBI U CIIOCOOHA B IIEJOYHOM pacTBOpe 0Opa3oBHIBATh KOM-
IJIEKCHBIE COEIMHEHUsI TUMA aJKOroJisATOB ¢ ruiapokcuioM meau (II) momo6HO MHOroaTOMHBIM
cinupraM. [1leno4yHoi pacTBOp KOMIUIEKCHOI'O COEIMHEHUS JIBYXBAJIEHTHOW MEIU C COJIBIO BHUH-
HOM KHUCIJIOTHI Ha3bIBaIOT (DETMHTOBOM KUAKOCThIO. OHA JIETKO OKHCISET MHOTHE aJIbJIETH]Ibl U
caxapa. MeNMHroBy XHUAKOCTb HIMPOKO HCIIOJIB3YIOT JUIsl KaUECTBEHHOIO M KOJIMYECTBEHHOTO
aHaJIM3a BOCCTAaHABJIMBAIOIIMX CaXapoB.

Hanummre ypaBHeHHs peakumii: oOpazoBanus ruapokcuaa menu (1) m B3ammopeii-
CTBHUSI CETHETOBOM comu ¢ runpokrcuaom mean (II).

OmnpiT 4. CBOICTBA JIUNMOHHON KUCIIOTBI

PeakTuBbl: TUMOHHAS KUCJIOTA (KpUCTAJUTHYECKas ), S-MPOIEHTHBIN PacTBOpP JTUMOHHOM
KHCJIOTBI, S-TIPOLIEHTHBIA pacTBOp XJopuAa Kanblus, 10-MpoLeHTHBIH pacTBOpP aMMHAaKa, KOH-
[IEHTPUPOBAHHAS CepHAsi KUCIIOTa, U3BECTKOBas (MM OapuTOBasi) BO/AA (HACHIIIICHHBIN PacTBOP),
pacTBop woja B uoAuae kKamus, 10-mpomeHTHBIN pacTBOp TUAPOKCHUIA HATPUS, TAKMycoBasi Oy-
Mara (KpacHasi).
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OOGopynoBaHue: U30THYTHIE Ta300TBOHBIE TPYOKH, IITATHB C IPOOUPKAMHU.

1) [Monyyenue muTpaTa Kanpus. B mpobupky HanmuBaroT 1 MI1 S-IPOLIEHTHOTO PAaCTBO-
pa JMMOHHOM KHUCJIOTHI M J00aBIAIOT TO KariaM 10-IpOIeHTHBI pacTBOp aMMmHaka 0
HEUTpaJabHOW peakuuu 1o jakmycy. Ilocie aroro mpuwimBaroT 1 M 5-IpOLIEHTHOTO pacTBopa
XJIOpUJIA KaJIbIUsl U OCTOPOXKHO HarpeBalOT peaklMOHHYIO CMeCh J10 KureHus. Breimanaer oca-
JIOK LIUTpaTa Kajblus. JTa COJb B ropsueil BOJE pacTBOPSIETCS TPyAHEE, YEM B XOJIOAHOM: IpU
KUIISTYEHUH PacTBOpPA OHA BBINA/IAET B 0CAOK, IPU OXJIAXKIACHUH BHOBb PACTBOPSIETCS.

Hanumure ypaBHeHHEe peakiiii 00pa30BaHus LUTpaTa Kalblusl (CpEeIHEN COIH).

2) PaznoxeHue JTUMOHHOM KHUCJIOTHI IPH HAarpeBaHWU C KOHIICHTPUPOBAHHOW CEPHOU
kucaotoi (tsral!). B cyxyro npoOupKy ¢ U30rHYTOM ra300TBOJHON TpyOKOM MMOMEIIAT 0KOJIO |
I' KPUCTAJUTMYECKON JTMMOHHOM KUCIOTHI, MPUIMBAIOT 2 MJI KOHLIEHTPUPOBAHHON CEPHOM KHCIIO-
Thl, 3aT€M YKPEIUIIOT NpoOMpKY B jamnke mrartuBa. OCTOPOKHO HAarpeBalOT PEAKIMOHHYIO
cMmech. [lomkuraroT y oTBepCTHs Ta300TBOJHON TPYOKH BbIACHsronIuiics okcua yriaepoaa (1),
OH TOPUT XapaKTEPHBIM T0JlyOOBATHIM IUIAMEHEM. 3aTEM OITyCKAIOT KOHEI] Fa300TBOAHOMN TPyO-
KU B MPOOUPKY C M3BECTKOBOW BOJOHN U MO MOMYTHEHUIO €€ OOHApY>KMBAIOT OKCHJ YIJepoja
(IV). ITocne 3Toro OImycKarT KOHEI] Ta300TBOIHOM TPYOKH B MIPOOUPKY, IJI€ HAXOIUTCS 3apaHee
MPUTOTOBJICHHBIN IIEJI0YHON pacTBOp Moja (K 2 MJI pacTBOpa MOJAa B MOJUAE Kajus MO KarisaM
n06aBisitoT 10-TIPOLEHTHBIN PacTBOP THAPOKCHIA HATPHS IO MOYTH TOJHOTO 00ECIBEYMBAHUS
pactBopa noga). Obpazyercs ocagok nogodopma, UMEIONNi criennuuecKkuii 3amnax.

Hanumure ypaBHeHHE peakiMK pa3aoKeHUs JUMOHHONW KUCIIOThI IPU HArPEBAaHUU €€ C
KOHIIEHTPUPOBAHHOMN CEPHOM KHCIOTON — 00pa3oBaHue alleTOHIMKApOOHOBOM KUCIOTHI, OKCHJIA
yraepoaa (II) u Boapl. AnleToHAMKapOOHOBAsI KUCIOTA TIPU HarpeBaHUM JIEKapOOKCUITUPYETCS C
oOpa3oBaHueM alleToHa U okcuaa yraepoaa (IV). Hanumure ypaBHeHUE peakiuu.

Hanwmure ypaBHeHre o0pa3oBanus nogodopma U3 areToHa.

Ompit 5. [Tony4yeHre NTUPOBUHOTPAAHON KUCIOTHI OKUCICHUEM MOJIOUHOM KUCIIOTHI.

PeakTuBbl: S-TIPOLIEHTHBIN PAaCTBOP MOJIOYHOM KHUCJOTHI, |-TIPOLIEHTHBIA pacTBOp Mep-
MaHTaHarta Kanus, 10-mporeHTHBIH pacTBOp kapOoHaTa HaTpus, 10-MPOLIEHTHBIN PacTBOp TUA-
pOKCHAAa HaTpus, YKCyCHas KHUCJIOTa, THAPOCYJIb(QUT HaTpus (HACHIIIEHHBIM pacTBOp), 2-
HPOLIEHTHBIN PacTBOP HUTPONpPYCCUIa HATPUSI.

O6opynoBanue: JnakMmycoBass Oymara (KpacHasi), QuibTpoBajibHas Oymara, Xu-
MU 4ECKHEe BOPOHKH.

B npobupky HanuBaroT 2 M S-IPOLIEHTHOIO PacTBOpa MOJIOYHOM KHUCIOTHI U J00aB-
JSIFOT 110 Kaml-JIsiM TpU BCTpsAXUBaHUU 10-TIpOLIEHTHBIN pacTBOp KapOoHaTa HATPUS 10 HEUTPaJIb-
HOM peakiuu Mo JIak-Mycy. 3aTeM NpWiIMBatOT 1 Ml 1-MpOLIEHTHOrO pacTBopa MepMaHraHaTa
KaJMsl U CMECh HAarpeBaroT J0 KUIEHUs. B ycloBHSX OmbITa MOJOYHAS KUCIOTa OKUCISAETCS 110
MUPOBUHOTPAJHOMN KUCIIOTHI.

Hanummire ypaBHeHHE peakIuy.

Cogepxumoe npobupku GUIBTPYIOT U B (UIbTpaTe OOHAPYKHUBAIOT MUPOBUHOTPA-
HYIO KHUCIIOTY KadeCTBEHHBIMH pPEaKUUSIMH Ha KapOOHWIBbHYIO Tpymiy (C THIPOCYIbPUTOM
HaATpUs) U Ha KETOHHYIO IPYIITY (C HUTPONPYCCHIOM HATPHS).

Jlabopamopnas paboma Ne 19
Amunut

Onwvim 1. Ilonyuenueu ceovicmea amunos

PeakTuBbl: runpokcua Kanus (WIM HaTpHsl), STHUIOBBIA CIIUPT, alleTaMuM, HaTpUil Me-
TAJJTMYECKUH, XJIOpUJ METUIAMMOHHUS, HATPOHHAs U3BECTh, KpacHas JIaKMycoBasi Oymara KOH-
[ICHTPUPOBAHHAS COJISHAas KHCIIOTa, 3-TPOIEHTHBIH pactBop xmopuaa oxenesa (I), 5-
NpOoLEHTHBIN pacTBop cyibdara meau (1), 10-npoueHTHBIN pacTBOp HUTPUTA HATPHS, JIASTHAS
YKCyCHasl KUCIIOTA.

O6opynoBanue: MpoOHUpKa ¢ MPOOKON C MPSAMOM Tra300TBOJHOU TPYOKOH, MMErOIIen
OTTSHYTBI KOHEIl, CTEKJITHHAS MaJloyuKa.

1) Ionyuenue smunamuoa u3 ayemamuoa

B npo6upxke pactBopsitor npumMepHo 0,5 T areTaMuia B 5 MIT1 3TUIIOBOTO CIUPTA. 3aTeM
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BHOCSIT B pacTBOp 2 KyCOYKa METAILTHYECKOr0 HATPHUsl pa3MEPOM C TOPOLIMHY U OBICTPO 3aKpbl-
BalOT MPOOUPKY MPOOKOH C M30THYTOM Ta300TBOJHON TPyOKOW, KOHEI] KOTOPOW OIyCKalT B
MPOOUPKY-IIPUEMHUK, COZepXkallyo 2 Mi 3TuioBoro cnupra. [Ipobupky ¢ peakimoHHON cMe-
CBIO TIEPUOINYECKU BCTPAXUBAIOT. Peakiyio BeayT A0 MOJTHOIO MCUE3HOBEHUS METANINYECKOTO
HaTpusa. OTMeUaroT 3amax pacTBopa B poOupke-npueMHuke. [loayyeHHbI cIUPTOBON pacTBOp
ATUJIAaMUHA UCTOJIb3YIOT B IIOCJIEIYIOIINX OIbITAX.

Hanumure ypaBHeHMs peaklUil 3TUIOBOIO CIUPTa C HATPUEM, BOCCTAHOBIJICHHUS alle-
TaMuja BOJOPOJIOM (BOAOPOJ B MOMEHT BBIJICIICHMUS).

2) Ionyuenue memuiamuna u e2o c80LUCmea

B cyxyro npoGupky nomemarot npumepto 0,5 T xjiopuaa METHIAMMOHUS M IPUMEPHO
I r HaTpoHHOU M3BecTH. CMeCh THIATENHHO MEPEMENTNBAIOT CTCKISHHON nanoukoi. [Ipodupky
3aKpBIBAIOT MPOOKOH ¢ MPsAMOI ra300TBOJHON TPYOKOM, UMEIOIIEH OTTSHYTHIH KOHEIl, 1 Harpe-
BalOT PEAKIMOHHYIO CMECh IUJIAMEHEM TOpeiKU. Bplnenstomuiics METUIaMHUH MOJKUTAIOT Y
KOHIIa ra300TBOAHOM TpyOkH. B oTiMune oT aMMuaka aMUHBI TOPSIT Ha BO3JyXe. 3aTEM IOJHO-
CAT K OTBEPCTHIO Ta300TBOJHON TPYOKHU BIAKHYIO KPACHYIO JIAKMYCOBYIO Oymary; OHa CHHEET,
TaK Kak [Py paCTBOPEHUU METUJIAMUHA B BOJI€ 00pa3yOTCsl THAPOKCU I-UOHBI.

Hanumure ypaBHeHMs peakiuii: oOpa3oBaHHe METHJIAMUHA U3 XJOPHAA METUIAMMO-
HUS ¥ TUAPOKCUA HATPUsl, TOpEHUE METUIIaMHHA, B3aUMO/ICIICTBIE METUIIAMHHA C BOJIOM.

Onwvim 3) Obpa3zosanue coneti amunog. MeTHUIIaMUH TMOJIY4YalOT HArpeBaHUEM XJIOpUJA
METHJIAMMOHHUS C HATPOHHOU M3BeCThI0. K OTBEpCTHIO TPOOHPKH, M3 KOTOPOUBBIICISIECTCS Ta30-
00pa3Hblii METUIIAMUH, MMOAHOCAT CTEKISHHYIO MallOuKy, CMOYEHHYIO KOHIICHTPUPOBAHHOM CO-
JITHOU KUCTOTOM. [1anouka OKyThIBaeTCsl TyMaHOM.

OOBbsICHUTE OTIBIT U HAITUIIUTE YPABHEHUE PEAKIIHH.

B nBe nmpoOupku HanmuBaroT 1o 1-2 mMit: B 0HY — 3-TIPOLICHTHBIN PacTBOP XJIOPUIA HKe-
nes3a (1), B npyryto — 5-npouentnsiii pactBop cynbdara meau (I1). B kaxayro npoOupky mpu-
JMBAIOT 10 | MJI pacTBOpa aMUHOB, MOJYUYEHHBIX B onbITe 1. MOXHO B IpOOMPKH C pacTBOpaMu
FeCls u CuSO4 npomyckath ra3000pa3Hblii MeTHIaMUH. B poOupke ¢ pacTBOPOM XJIOpUAa *Ke-
ne3a (lll) Beimamaer Oypelit ocanok, a B mpoOupke ¢ pactBopoM cyibdara menu (l1) odpazyto-
IIMHCSA BHAYaje OCaJoK ToylyOoro IBeTa pacTBOpsieTcs ¢ 0Opa3oBaHHMEM KOMIIJIEKCHOM COJIH,
OKpAIIEHHOW B SIPKO-CHHHM LIBET.

Hanummre ypaBHenus peakiuii (¢ FeCls B moHHOM Bujie).

Onwvim 4. Peaxyus nep8uuHblX AMUHO8 C A30MUCMOU KUCIOMOU. DTy PEAKIUIO UCTIOJb-
3YIOT KaK KaueCTBEHHYIO pEakIMI0 Ha MepBUYHBbIE aMHUHBI adudarudeckoro psga. B nmpobGupky
HanuBaroT 1 MJ pacTBOpa MeTuiaMuHa (cM. onbIT 1) uim pactBopsitoT B 1 mut Boasl 0,2 r xyiopu-
Jla METWJIaMMOHHSI, 3ateM npuinBatoT 1 mu 10-mponeHTHOrO pactBopa HuUTpuTa Hatpus. Ilpu
JI0OABJICHUH K PEAKIIMOHHONW CMECHU HECKOJIBKUX Karlelb JIEASHON YKCYCHOM KUCIIOTHI BBIICIISIET-
Cs1 @30T B BUJIE MEJIKMX ITy3BIPBKOB.

Harnmmmre ypaBHEeHHE peakuu.

Onwvim 2. Obpazosanue u paziodiceHue coaell aHUIUHA

PeakTuBbI: aHWIIMH, 3TUJIOBBIN CIIUPT, KOHLIEHTPUPOBAHHAS COJIIHAs KHUCIIOTa, pa30aB-
JICHHAsI cepHasi KUCJIOTa, PacCTBOP TUAPOKCUIA HATPUS, KpacHas JTJaKMycoBasi Oymara.

K 5 - 6 xarmiam aHmmHa 100aBISIOT 2-3 MII BOJIBI M CMECh CHIIBHO BCTPSAXUBAIOT.B 1mo-
JTYYEHHYIO AMYJbCHIO OMYCKaIOT KPAacHYIO JJAKMyCOBYI0 Oymary.OKkpacka HHAMKAaTOpa HE MEHs-
eTcsl.

DOMyNbCHUIO aHWJIMHA JENAT Ha ABe YacTu. K ogHOoWYacTH mpuOaBiIsIOT MO KarisM Mpu
BCTPSIXUBAHUU KOHIEHTPUPOBAHHYIO COJIIHYIO KUCIOTY. [locTeneHHo amysbCcus mpeBpaliaercs
B OJHOPOJHYIO *KHMJIKOCTb. [Ipu mpubaBieHNH K HEil pacTBOpa TMIPOKCHAA HATPUS JKUAKOCTh
myTHeeT. K npyroit yacTu sMyJbCUU aHWIMHA TPUOABIISIOT M0 KalluIsIM MpU BCTPSXUBAHUH pas-
0aBICHHYIO CEpHYIO KHCIOTY. Brimamaer Genblii ocanok. IIpu nodaBiaeHnn pactBopa THIpOKCH-
Jla HaTPUS 0CAZ0K PACTBOPSAETCS U KUJKOCTh MyTHEET.

Hanumure ypaBHEHUS IPOUCXOASIINUX PEAKLIUAN.

Onvim 3. bpomuposanue anununa
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PeakTuBbl: aHMIMH, OpOMHAas BOJa.

K 5 mi1 Bozbl npunuBaoT 2-3 Karid aHWIMHA U CMECh CHIIBHO BCTpsixuBaroT. K mosy-
YEHHOM 3MyJIbCUM 10 KaIuIsIM NpHOaBisitoT OpoMHYyto Boay. CMech 0OeclBe4rBaeTCs M BbINaAa-
eT Oernblii 0caZioK TPUOPOMAHMIIMHA.

OOBscHUTE JIETKOCTh 00pa30BaHUs TPUOPOM3aMEILEHHOIO AaHUIMHA U MECTO BCTYILIE-
HUS 3JIEKTPO(PUIBLHOTO areHTa B MOJIEKYJly aHWIMHA. PaccMoTpruTe MeXaHHM3M OpOMUPOBAHMUSL.

Hanummre ypaBHeHHEe peakuy 0Opa3oBaHUs YEPHOIOaHUIIMHA.

Jlabopamopuasa pavoma Ne 20
Huazo- u azocoedunenusn

Onvim 1. Peaxyuu ouazocoeoureruii ¢ 8bloejieHuem azoma

Peaxmugvl: aHUIIMH, HUTPUT HATPUs, KOHLIECHTPUPOBAHHAS COJISTHAsI KUCIIOTa, OpoMHast
BOJA, HoauA Kaius, HoJlkpaxMaiabHas Oymara, M-HUTPOAHWINH, 1-TIPOLIEHTHBIN pacTBOp UApO-
CyJb(pUTa HaTPUsl, KOHLEHTPUPOBAHHAS CEpPHAs KUCJIOTA, PACTBOP XJIOPHJA JKelle3a, MOYEBHHA,
N-TOJXYUUH.

Obopyodoeanue: NenuTellbHas BOPOHKA, NMPUOOP Ul MEPErOHKH C BOJSHBIM IApoM,
TEpPMOMETp, CTakaHbl Ha 50 M1, BoasiHas OaHs, nén, konba byH3eHa, BopoHka OroxHepa.

1) IHonyuenue ¢penona. K 7 M Bozibl B cTakaHe MpUOABISIOT 1,5 MII KOHLICHTPUPOBAH-
HOM CepHOM KHUCIOTHI, HATUBAIOT | MJI aHWUJIMHA U HArpPEeBaIOT JI0 MOJHOTO €ro pacTBOpeHus. 3a-
TeM cMmech pactBopstoT 10 00C (Bo npay). [locreneHHo nmpu nepeMemuBaHUM (MOKHO TE€PMO-
MeTpoM) TpubaBisitoT pactBop 0,8 T HUTpUTA HATPUS B 4 MII BOJBI, CIENIs 32 TEM, YTOOBI TEMIIe-
paTypa 6bu1a He Bbiue 5-7°C. ITpu6aBuB GONBIIYIO YAaCTh HUTPHTA HATPHSA, HOMEIIAIOT KAILTIO
pEaKkLMOHHON cMecu Ha HoakpaxMmanbHyto Oymary. Eciu mocunHeHue He HabOmrogaeTcs, TO J0-
6aBistoT e HuTpuTa Hatpus. Eciu sxe uepe3 1-2 MuH nocie npubasiieHUs MOCIEAHEN TOPLUN
HUTpUTA HaTpusl OyAeT oOHapyKUBAThCS a30THUCTasi KUCIOTa (IOCUHEHUE HoaKpaxMaabHOU Oy-
Maru), 11a3oTHpoBaHue npekpaatoT. [losyueHHbIi Tpo3payHblii pacTBOP COJIM AUA30HUSIIEpE-
JUBAIOT B MPUOOpP 7S MEPEroHKU C BOJSHBIM IMApoM, J100aBISAIOT KUISTUIBHUKU. [Ipobupky
OCTOPO’KHO HAarpeBaroT B CTaKaHE C ropsyeil BOJOW, OXJaxKJasi IMpU ATOM NPUEMHHK XOJIOJAHON
BosioM. [lociie okoHYaHMsI BbIAEICHUS U3 MPOOMPKH ra3a €€ HarpeBaloT IUJIAMEHEM TOpENKH U
OTIOHSIOT C NapoM oOpa3zoBasiuiics penosn. [leperonky npekpamaroT, Korjaa B IpUeMHUK OyAeT
NEPETOHSTHCS Mpo3payuHas KUAKOCTh. K nucTHinATy no KamisM npuoaBiisitoT OpOMHYIO BOAY.
[Tpoucxoaut obecrBeunBanne OpOMHOM BOJbI M 0Opa3oBaHue 0enoro ocajaka TpuOpomdpeHona.

Hanumure ypaBHeHHe peakuuMM AMa30TUPOBAaHUS aHWUIMHA. PaccMoTpute MexaHU3M
pEaKINH.

2) Ionyuenue tioobensona (tsral). B crakane cMemuBaroT 7 M BOJbI € 1,5 MII KOH-
LEHTPUPOBAHHOM cepHO kucnoThl. K pactBopy mpunusatoT 1 mi anuinrHa. CMech OXJIaXIat0T
1o 0°C u npu nepememuBanuu 1o6assor 0,8 T HUTpUTa HaTpust B 4 Mi BoJsl. TemmepaTtypa
cMecu J0oJDkHa ObITh He Bblmie 5-7° C. 3aTeM HpoBEpsAIOT KUCIOTHOCTb CPeAbl MHIUKATOPOM
(xoHro), 6€epyT mpoOy pacTtBopa (CTEKJISHHOM Majao4ykoil) U HAaHOCAT €€ Ha HoaKpaxMaabHYIO
Oymary. IlocuHenne Oymaru CBUAETENIBCTBYET 00 OKOHYAHWHU PEAKIMM JUA30THpoBaHuUs. s
yAaneHus: U30bITKa a30TUCTOM KHUCIOTHI B PEAKIIMOHHON cpesie K COJIM TUA30HUS MPH OXJIaxK/e-
HUM JT0OABIIAIOT CyXyI0 MOYEBHHY JI0 MPEKpaIleHus BblieneHus raza. [lomydennyro conb quaszo-
HUS MpUOABIAIOT K pacTBOpY 2 I MoAWAa Kanusg B 3 M BoAbl. CMech HarpeBaroT Ha BOJSHOMN
OaHe 10 mpeKkpaleHus BblesneHus rasa. Kakoit ra3 npu stom Beiensiercs? Ha nHe mosiBisercs
TsSDKETask KUIKOCTh (M0A0€H301T), OKpalIeHHas B Oypbii 1BeT oOpazyromumces noaoMm. (OObsc-
HUTE, B pe3yJIbTaTe KaKMX peakiil BblienseTcss cBOOOAHBIN Ho/.) Moa0eH30m oTaensoT Aeu-
TEJIbHOW BOPOHKOM, BCTPSAXUBAIOT ¢ 3—4 Mi1 1-IIPOLIEHTHOTO pacTBOpa rUAPOCYIb(pUTa HATPHUS,
BOJIOM M BBICYIIMBAIOT XJIOPUAOM HaTpus. OnpenensioT mokasareib MpeJoMIeHUs HoJ0eH30I1a
(1,6213).

HanumuTe ypaBHeHMs CIIEAYIONUIMX peakiuil: MmojlydyeHue HoA0eH305la U B3auMo/ieii-
CTBHE MOYEBHMHBI C a30TUCTOMN KuciaoTor. Kakoit raz mpu stom Beiensercs? [loueMmy Henb3st 10-
MyCcKaTh M30BITKA a30THCTOM KUCIOTHI B PEaKIIMOHHOM cpene?

Onvim 2. Peaxyuu ouazocoeounenuti be3 evloenenusi azoma. Azocouemanue.
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Peaxmuevl: numeTHNaHWINH, CyJdb(aHUIOBas KHUCIOTa, HUTPUT HATpUs, N-HU-
TpoaHWIUH, - HaTON, OCH3UINH, HAPTHUOHOBOKHCIBIA HATPUH, alleTaT HATPUs, KOHIICHTPHPO-
BaHHAas COJIsIHAs KUCI0Ta, 20-TIpOIEHTHBIA pacTBOp Xjopuaa HaTpus, 30-mpoLEeHTHBIN pacTBOP
THJIPOKCUA HATPUS, HOJIKpaxXManbHas Oymara.

Obopyoosanue: ctakanbl xumuueckue Ha 50 My, koinba byHszena, BopoHka broxnepa,
TEPMOMETD, JIe]], MUIETKH, (PUIbTPOBaIbHASA Oymara.

1) Honyuenue kpacumensi Memuno8o20 opamd’ceso2o (2enruanmur). B omHOM cTakaHe
pactBopsitoT 1 r nuMerunanuiauHa B 10 Mi1 cosisiHOM KUCIIOTHL. BOo BTOpOM cTakaHe pacTBOPSIIOT
1 T cynbdanmioBoi KUCIOTH (B 2,5 MiI 2 H. pacTBOpa TMAPOKCHIA HATpUsA B 5 M1 Bojibl). OxJia-
XAEHHBIN pacTBOp (BO JIbJly) NPWINBAIOT K 2,5 M 2 H. COJITHON KUCIJIOTHI.

K pactBopy B mepBoM cTakaHe IPUIMBAIOT PACTBOP U3 BTOPOrO CTaKaHa, a 3aTeM J0-
0aBJIAIOT 2 H. pacTBOP TMAPOKCUAA HATPUS 10 IIEeT0YHON peakuuu. Kpacurens BblnasaeT B BUJE
OpaHKEBO-KEJThIX XJIOMbEB, €r0 OTQHIBTPOBBIBAIOT, CYIIAT MEXKIY JHCTaMU (QUIBTPOBATBHON
Oymaru. OunpTpar pa3iauBarOT B IBE MPOOUPKH (HaIuBaroT 1o 1 mir), pa30aBisiOT €ro BOJOM.
3areM npuOaBISIOT B OJIHY MPOOUPKY pa30aBIEHHYIO KUCIOTY, a B IPYTyIo - ménoyb. OTMeua-
I0T LIBET KpacuTess B Kax10i NpoOupkKe.

Hanumure ypaBHEHHE peakiiy MOJIYYeHUsS METHIOBOTO opaHxkeBoro. OObACHUTE Me-
xaHu3M peakuuu. Haitnure oObsicHeHHEe M3MEHEHHMIO OKpacKu B 3aBUCUMOCTH OT pH cpenbl.
Hanummre cTpoeHne MOJeKyJbl KpacUTelNsl B KUCIOW U MIETIOYHOU cpefie.

Jlabopamopuasa pavoma Ne 21
Amunoxkuciomol

Onwvim 1. Ceoticmeéa amMuHoKuciom

Peaxmuevl:  2-TIpOLIGHTHBI pacTBOP aMUHOYKCYCHOM KHUCHOTHI (riuiuH), 10-
IIPOLIEHTHBIN PacTBOP aMHUHOYKCYCHOW KHCJIOTHI, 1-IIPOLIEHTHBIM pacTBOpP aMUHOYKCYCHOM KHC-
JIOTBI, PACTBOPHI MHAUKATOPOB B KaleJIbHUIAX: METHIIOBBIM OpaHKEBbIM, METHIIOBBIM KPaCHBIA,
nakmyc, 40-nipoLeHTHBIA pacTBOp ¢opManbaeruaa (hopmannH) — HEHTpaIM30BaHHBINA, OKCH]L
memu (I1), 10-mporeHTHBIN pacTBOp THAPOKCHIA HATpus, 10-TPOIECHTHBIA PAacTBOP HHUTPHUTA
HaTpus, JelisHas yKcycHas kuciorta, 0,1-mponeHTHbI pacTBOp HUHTHAPUHA, HATPUI MeTaulu-
YECKHi1, £-KallpoJIaKTaMm.

Obopyoosanue: xumuueckue crakansl (100 M), nen punbTpoBaibHas Oymara, MUHIIE-
ThI, CKaJIbIeNH, OaHu necyansle, TepmomeTpsl (300°C), mTatuB ¢ npoOHpKamMu.

1) Omnowenue MOHOAMUHOMOHOKAPOOHOBBIX KUCIOM K uHOuKamopam. B Tpu mpooup-
KU HAJUBAIOT 1O 1 MJI 2-IIPOLIEHTHOIO pacTBOpa aMUHOYKCYCHOM KHUCIOTHI (IVIMIUHA) U 100aB-
JSIOT MO 2 Kalljld pacTBOPOB MHJMKATOPOB: B OJIHY MPOOUPKY — METHIIOBOIO OpPaHKEBOTO, B
JIPYTY0 — METHJIOBOI'O KPAaCHOTO, B TPETHIO — JIAKMYCa.

Memnsiercs 11 okpacka UHIUKATOpoB? OOBICHUTE pe3ysIbTaThl OIbITA.

2) Peaxyus amunoykcychou Kuciomul ¢ gopmansoecuoom. B npobupky k 2 mu 2-
MPOLEHTHOTO PacTBOPa aMUHOYKCYCHOM KHCJIOTBI MPUOABISAIOT 1 Kario MHIUKATOpa METUIIO-
BOT0 KpacHOro. PacTBop okpammBaeTcss B JKENThIM 1[BET. DTOT MHAMKATOP MPUMEHSIOT AJs 00-
HapyXCHHsI B paCTBOPaxX KUCJIOT: B KHCIION cpejie B mHTepBasie pH 4,2 — 6,2 xenrtas okpacka WH-
JMKaTopa MEHsIETC Ha KpacHyro. BoaHbIil pacTBOp aMMHOYKCYCHOM KHMCIIOTBI UMEET HEUTpallb-
HYIO peaKIItIo.

Jl06aBIsIOT K pacTBOPY aMHUHOYKCYCHOM KHCIOTHI 1 MJ HelTpanu3zoBaHHOTO (opma-
nuHa. JKenTas okpacka pacTBOpa MEPEXOJUT B KPACHYIO, CIEIOBATENbHO, peaklusl pacTBOpa
ctana kucinoi. dopmManbaerus NpUCOEAUHAETCS K aMUHOTPYTINaM, CBS3BIBAET UX, KAPOOKCHIIb-
HBIE TPYIIIBI IPU 3TOM OCBOOOKIAIOTCS M 00YCIOBIMBAIOT KUCIYIO PEAKIIUIO pacTBOPA.

Hanumure ypaBHeHUs1 peakiMii aMHUHOYKCYCHOM KUCIOTHI ¢ 1 Moib (hopmanbaeruaa
(o6pazoBanre N-MOHOOKCHUMETHIIAMUHOYKCYCHOM KHCJIOTHI) U ¢ 2 MoJib opmarnbaeruaa (odpa-
3oBanue N,N-THOKCHIMMETUIAMUHOYKCYCHOM KHUCIIOTHI).

3) Obpaszosanue meonoll conu aMuHOYKCycHol Kuciomol. B poOUpKe HAarpeBaroT mpu
BcTpsixuBanuu cmech 0,5 r okcuaa meau (1) u 2-3 M 2-mpoLeHTHOro pacTBOpa aMUHOYKCYCHOM
KUCJIOTHI. Yepes 2-3 MUHYTHI MPOOUPKY CTaBAT B mTaTUB. [locine oTcTanBaHUsl XOPOIIIO BUJIHA
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CHHssI OKpacka pactBopa. OtiuBaroT nmpumepHo 0,5 M pacTBopa U J00aBJISIOT K HeMy 1-2 kar-
au 10-TIpOLIEHTHOTO pacTBOpa MMIPOKCHIa HaTpus. BeinamaeT au ocanok ruapokcuaa meau (11)?

N30bITOUHYIO KUIKOCTH CIMBAIOT ¢ ocajaka okcuaa meau (11) B mpoOupky u oxiaxa-
I0T €€ B CTakaHe ¢ JeAsHOW BOJOW. IlocTeneHHO BBINANAOT KPUCTAILIBI TPYIHOPACTBOPUMOM
MEIHON COJIW aMHHOYKCYCHOM KuciaoTel. OOpa3oBaHHe KOMIUIEKCHBIX OKpAIIEHHBIX B CHHUI
LIBET MEJIHBIX COJIEH XapaKTEPHO AJIs O.-aMMUHOKHCIIOT.

Hanumure ypaBHeHHe peakiuu oOpa30BaHMsS KOMIUIEKCHOW MEIHON COMM aMUHOYK-
CYCHOM KHUCJIOTBI.

4) Peaxyusi aMunOKUCIOM C A30MUCMOU KUCIOMOU. AMUHOKHCIIOTHI, KaK U TIEPBUYHbIC
aMUHBI, PEarupyroT ¢ a30TUCTON KUCIOTOM € BBIACIEHUEM a30Ta. DTy PEAKIUIO UCTIOIb3YIOT AJIs
KOJIMYECTBEHHOTO ONpPE/esIEHUs aMUHOKHCIIOT.

K 2 ma 10-nmpouieHTHOrO pacTBopa aMMHOYKCYCHOM KHUCJIOTHI mpuiuBatroT 2 mu 10-
MPOLIEHTHOTO PacTBOpa HUTPUTA HATPUS U 2 KaIllU JIEASTHOM YKCyCHOM KHCIOThI. [Ipu BeTpsixu-
BaHUU COJEPKUMOTr0 MPOOUPKU OOMIIBHO BBIIEISAIOTCS My3bIPhKU I'a3a a30Ta.

Hanumure ypaBHeHUe peaklluid aMUHOYKCYCHOU KUCIIOTBI C a30TUCTON KHUCIOTOM.

5) Peaxyus a-amunoxkuciom ¢ Huneuopurom. Peakius ¢ HUHTHAPHUHOM OYCHb UyB-
CTBUTENIbHA. E€ MPUMEHSIIOT /1711 KAUECTBEHHOTO M KOJMYECTBEHHOIO0 aHalIM3a OL-aMHUHOKHCIIOT.
Hunrunpun pasznaraer o-aMUHOKHUCIIOTHI Ha albAeTubl, okcua yraepoaa (1V) u ammuax.

O

oH
o OH
Huwruppuu

AMMHaK KOHJIEHCUPYETCS ¢ U30BITKOM HMHTHAPUHA U C MPOAYKTaAMHU €T0 BOCCTaHOB-
nenus. [IpoaykThl KOHAEHCAIMU OKpAIIeHBl B PO30BO-(UONIETOBBIA IBeT. Paznuunbie o-
AMUHOKHCJIOTHI 00pa3yIoT OKpallleHHbIE COEAMHEHUS, OTJINYAIOIINecs OTTEHKOM. MexaHu3M pe-
aKIUHU O-aMHUHOKHUCIIOT ¢ HUHTHIPUHOM paccMaTpUBaeTCs B Kypce OMOXUMUH.

K 2 mu1 1-nponieHTHOTO pacTBOpa aMUHOYKCYCHOM KUCIIOTHI puiuBatoT 2-3 kamu 0,1-
IPOLIEHTHOTO pacTBOpa HUHrUApHHA. CoepKuMoe NPOOUPKHU BCTPSAXMUBAIOT U CTABST B IITATUB.
Uepes HekoTOpoe BpeMs NOsIBIIIETCs (PHOJIETOBAsI OKpacKa ¢ CHHEBATHIM OTTEHKOM.

Jlabopamopnas paboma Ne 22
Monocaxapuowt

5. Cunre3 MoHocaxapuoB o Kunnanun-®umepy u aerpaaanus no Bomo-Pyddy.

Onvim 1. Peakyuu Ha euopoxcuivHble 2pynnsl 8 MOHOCAXapuoax

PeakTuBbl: 1-IPOIEHTHBINA PacTBOP IJIIOKO3bI, |-MPOIEHTHBINA pacTBOp (pykTo3sl, 10-
U 20-pOLEHTHBIN pacTBOPHI TIOKO3bI, 10-IPOIEHTHBIH pacTBOp THJIPOKCHAA HATpus, S-
IPOLEHTHBIN pacTBop cynbdara meau (I1), u3BectkoBoe Mosioko (cBexenpuroronnenHas 10-15-
IIPOLIEHTHAs CYCIIEH3UsI THIPOKCH/IA KaJIbIUs B BOJE).

Obopyoosanue: BonsHas Oausi, TepMomerp Ha 100°C, mpubop mius nomyderuss COo,
CTEKJISIHHBIE BOPOHKHU, (GUIIBTpOBaJIbHAs Oymara, MUMETKH.

1) Peaxyuss monocaxapuoa co wenounvim pacmeopom 2uopoxcuoa meou (11). B mpo-
OMpKe CMEeIIMBAIOT 2 MJI 1-TIPOLIEHTHOTO pacTBOpa IioKo3bl ¥ 1 Mt 10-mpoLieHTHOrO pacTBopa
TUAPOKCHIA HATPHUS, 3aTEM IO KaIUIAIM JT00aBJISIOT S-MPOIIEHTHBIA pacTBOp cysibdaTta meau. O6-
pasyroluiics BHavyaie rony0oii ocagok ruapoxkcua meau (1) mpu BeTpsixuBaHUM pacTBOpsETCS,
MOJTy4aeTcsl CUHUI MpO3payHblii pacTBOpP KOMIUIEKCHOTO ajkorosara (caxapara) meau (l1). Pe-
aKIUs JIOKa3bIBaeT IMPHCYTCTBUE HECKOJIBKUX TMJPOKCHIBHBIX TPYHI B MOJIEKYJE TIHOKO3BL
OMBIT TOBTOPSIIOT C UCTIOIB30BAHUEM | -TIPOIIEHTHOTO PacTBOPa (PPYKTO3HI.

Hammmmre ypaBHeHUE peakyy TIIHOK03bI ¢ TuaApokcuaoM memnu (11).

2) Peaxyusi monocaxapuoos ¢ cuopoxcuoom kaavyus. K 2 mi 20-mpomeHTHOr0 pacTBO-
pa IITI0KO3bI JOOABIISAIOT MO KAIUIM IPHU BCTPSIXMBAHUH M3BECTKOBOE MOJIOKO. [ MApOKCH Kab-
1Usl pacTBopsieTcs, 00pa3ys III0K03aT Kalnblus. [ MIpoKcua Kanblys A00aBISIOT A0 MOSBICHUS
HEpacTBOPUMOTO ocajka. PactBop ¢puibTpytor. Uepes puiabTpar mpormycKaroT TOK YIIEKHCIOTO
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rasza u3 npudopa. Brimagaer ocamok kapOoHaTa KalbIUs, KOTOPBIH pacTBOPSETCS MPHU U30BITKE
COa.

Hanumure ypaBHeHUs peakiuii: 00pa3oBaHue TIIOKO3aTa KalblMs U B3aUMOJICHCTBUE
[JII0K03aTa C YTIIEKUCIIBIM T'a30M.

Onvim 2. Peakyuu na kapOOHUIbHbLE 2PYNAbL 8 MOHOCAXAPUOAX.

Peaxmugvl: 1-pOLIEHTHBINA PacTBOP TIIIOKO3bI, |-TIPOIEHTHBIA pacTBOp (PpyKTO3bI, 2-
MIPOLICHTHBIA PACTBOP TJIFOKO3bI, 2-TIPOLICHTHBIA pacTBOP (GPYyKTO3bI, 10-IIPOIICHTHBIA PacTBOP
III0KO3bI,  10-mpOIeHTHBI  pacTBOp  Qopmanbaeruna, (QyKCHHCepHHUCTas KUCIOTa, S-
npoIeHTHBINH pacTBop cyibdara meau (11), 10-mporeHTHBINA pacTBOP THAPOKCHIA HATPHUS, PeaK-
tuB DenuHra, OpomMHas Boja (HACKIIEHHBIA PacTBOP), 1-TIPOIEHTHBINA PacCTBOP XJIOpHUIA Kele3a
(1), 1-mporeHTHBIH pacTBOp (heHoa, |-MPOIECHTHBIM pacTBOp HUTpaTa cepedpa, S-IpoIeHTHBII
pacTBOp IITHOKO3bI.

Obopyoosanue: BoasHas 6ans, tepmomerp Ha 100°C, mumeTkw.

1) Peakyuu ¢hyxcunceprucmoii kuciomsi ¢ popmansvoecudom u 2moxko3oi. B nse mnpo-
OMpKH HaNMBAIOT 1O 1,5 M pacTBopa GyKCHHCEPHUCTOM KUCIOTHL. B ogHYy mpoOupKy mpuiuBa-
o1 1,5 mur 10-miporieHTHOTO pacTBopa Gpopmanbaeruaa, B apyryio — 1,5 mi 10-iporieHTHOTO pac-
TBOpA T0K03bl. CoaepKUMOe MPOOUPOK MepeMennBaT. Yepe3 HeKOTopoe BpeMsl B Mpodupke
¢ (dopmanpaeruoM MosBIAETCS (DHUOIETOBO-PO30BOE OKpammBaHue. PacTtBop, copaepskammid
[JIIOKO3Y, OCTA€TCs HEOKPALICHHBIM.

[Touemy riroko3a (M Apyrue MOHOCaxapH/bl) HE JAaeT HEKOTOPbIX peakuuil Ha kapOo-
HUWIbHBIE Tpymnmbl? Hampumep, oHa He pearupyeT ¢ (PyKCHMHCEPHHCTON KHUCIOTOM U C THIIPO-
CyJb(UTOM HATPHS.

2) Oxucnenue monocaxapudos cuopoxcudom meou (11) 6 wenrounoti cpede. B npodbupke
CMEIINBAIOT 3 MJI 1-IIPOLIEHTHOTO pacTBopa rUAPOKCUAA HATpUs. 3aTeM MO KaIljisM MpU BCTPS-
XUBAaHUU J100aBISIOT S-TMPOLIGHTHBIM pacTBOp cynb(ara MeAW OO MOSBJICHUS HE Hcue3arolen
IIpU BCTpsAXUBaHUM MyTH. M30bITOK rupokcuna meau (1) memaer peakuuu, Tak Kak Ipu Harpe-
BaHUU OH TepsieT BOAY U mpeBpaiiaercsa B okcua meau CuO yepHoro 1sera. Ecnu e TUApOKCH-
na meau (Il) cnumkoM mano, TO He CBSI3aHHAs ¢ HUM TJIIOKO3a MPU HarpeBaHUM OCMOJIAETCS,
MPOIYKTHl OCMOJICHHSI TEMHOTO 1IBETa MacKUpYIOT peakiuio. CoaepxuMoe mpoOUpKU HarpeBa-
I0T JI0 HAYMHAIOILErocs KMUIIEHUs TakK, YTOObl HarpeBajach JIMIIb BEPXHsS 4acTh PacTBOpa, a
HUOKHSISL OCTaBaslach JJIsi KOHTpOIsA. B Harperoil yactu pacTBOpa MOSIBISIETCS KENTHIM 0CaT0K
ruapokcuaa meau (1), Bckope nepexoasuuil B KpacHblid ocafok okcuaa meau (1). OnsIT noBTo-
PSIIOT, HO BMECTO pacTBOpa IUIIOKO3bI OepyT 1-IpoLeHTHBIH pacTBOpP (GPYKTO3BI.

B ycrnoBusix onbiTa OAMHAKOBO JIETKO OKUCISIFOTCS TrapokcuaoM menu (1) u anbmossr
(rimroko3a), ¥ KeTo3bl (ppykTo3a). OOBSACHIETCSA ITO TEM, UYTO NPH HArpeBaHUU C OKHCIUTEIEM B
IEJIOYHOM cpeJie YIJIepoIHbIe LIENU MOJIEKYJ MOHOCaXapHI0B pacIIeIlIsioTCs, pu 3ToM o0pa-
3yeTcsl CMECh BEIIECTB, B TOM YHUCIE JIETKO OKUCISIoNMXCcs (hopManbaerua, MypaBbUHas KHC-
nota u np.). Cpenu MpoAyKTOB OKHCIICHHs] OOHApy)KeHa TakKe TIIFOKOHOBAasi (OHOOCHOBHAS)
kucinota. OHa oOpasyeTcst Mpu OKUCIECHHM TIIIOKO3bI, KOTOpas obpa3yercss U3 (ppyKTo3bl B pe-
3yJbTaTe Mpolecca STUMEPU3aIIHI.

Hamummure ypaBHeHHE peakluyd OKUCICHHS TIIOKO3bI B TNIFOKOHOBYIO KHCIIOTY THIPOK-
cumom meau (11).

3) Oxucnenue monocaxapuoog peakmusom @Penunea. HanuparoT B 1BE MPOOHPKU O
1,5 — 2 M1 pacTBOpPOB MOHOCAXapHUIOB: B OJIHY IPOOUPKY — 1-MPOLIEHTHBIN pacTBOP IUIIOKO3BI, B
Ipyryto — 1-mporeHTHBINH pacTBOp (PpyKTO3BI. 3aTeM B KAKIYIO MPOOUPKY MOOaBISIOT paBHBIN
o0bem peakTuBa DenuHra, coaepKMMoe MPOOMPOK MEepeMEIIMBAlOT U HArpeBaloT BEPXHIOHO
YacTh PacTBOpA /10 HAUMHAIOIIETOCS KUTIEHUs. B BepxHel yacTu )KUIKOCTH B 00enX mpodupkax
MOSIBIISIETCA KENThIM ocanok rujapokcuna menu (l), mepexonsmuii B KpacHbI OCaZoOK OKCHIA
meau (l), HUKHsIS 4acTh )KUIKOCTH, KOTOPYIO HE HarpeBalii, OCTAeTCsI CUHEH.

PeaktuBoM ®denmHra nonb3oBatbes yaoOHee, yem rumpokcuaom meau (1), Tak xak
IpY HarpeBaHUM CMECH €ro C PaCTBOPOM MOHOCAXapuaa He MPOUCXOJUT 00pa3oBaHMs YEPHOTO
ocanka okcuna meau (I1), Mackupyromero kpacHeiii nBeT ocaaka okcuna meau (l). Peakmms c
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(heTMHTOBOM KUIKOCTHIO MPOTEKAET ObICTpee M OojIee YeTKO. DTON peakluel MoNb3yITCs s
KaueCTBEHHOI'O0 M KOJMYECTBEHHOT0 aHajIM3a MOHOCAXapUIO0B U JJIs OTJIIMYUS BOCCTAHABJIMBAIO-
HIMX AUCAXapUIOB OT HEBOCCTAHABIMBAIOIIHX.

Uro takoe peaktuB Penunra? Kakoe crpoeHne UMEET 3TOT PEakTUB U KaK €ro roro-
BaAT? Hanumnre ypaBHEHHE peakMy OKUCICHUS TTIOKO3bI B MIIOKOHOBYIO KHUCJIOTY PEaKTHBOM
®enuHra.

4) Okucnenue MOHOCAXAPUOOE AMMUAYHBIM PACMBEOPOM OKCUOA cepebpa (peakyus ce-
pebpanoco 3epkana). CHavaia roTOBAT aMMHUA4HbIA pacTBOp Tujapokcupa u3 4 — 5 mu 1-
MIPOLIEHTHOTO pacTBOpa HUTpaTa cepedpa. AMMHAUHBIN pacTBOp TUAPOKCUIA cepedpa JIeArT mo-
nosaM. K ogHoit yactu npuwinBaroT 1,5 M 1-mponieHTHOrO pacTBOpa INIIOKO3bl, K Apyroi - 1,5
M 1-mporieHTHOTO pacTBopa GpykTo3nsl. OO mpoOupku momeniaroT Ha 5-10 MUHYT BOJSHYIO
Oanro, Harperyto a0 70-80°C. Meramnudeckoe cepeOpo B o0eux MpoOHMpKax BBLICISETCS Ha
CTEHKaxX B BHJIE 3€pKaJbHOrO Haiera. Bo BpeMs HarpeBaHusi IpOOHPKHU HENb3sl BCTPSIXUBATH,
MHA4Ye METaJUINYECKOE CEepeOdpO BBILACIUTCS B BUJIE YEPHOI'O OCA/IKa, @ HE HA CTEHKaX IPOOUPOK.
UToObl MOTYYUTH XOpOIIEe 3epKalio, B MPOOUpPKaX MPEABAPUTENHHO KHUISATIT 10-MpOLeHTHBIN
pacTBOp TUIPOKCH]IA HATPUS, 3aTEM MX CIOJACKUBAIOT JUCTUIIMPOBAHHON BOIOM.

Cpeau TpOAYKTOB OKHCIEHHUS TIIIOKO3bI 00pa3yeTcs W albJIOHOBas (OJHOOCHOBHAS)
[JIIOKOHOBasg KucioTa. Hamuiurte ypaBHEHMsI peakuuil: oOpa3oBaHHE aMMHMAYyHOIO pacTBoOpa
ruipokcua cepedbpa u okucienue D-rimroko3sl 10 D-TiokoHOBOI KHCIOTHI aMMHUAYHBIM pac-
TBOPOM THIPOKCHIA cepedpa.

5) Oxucnenue monocaxapudos 6pommnot 600ot (msea!). B 1Be mpoOUpPKH HATKUBAIOT 110
3 M1 GpoMHO¥ BOBI M 100aBISIOT 110 0,5 MIT 2-NIPOIIEHTHBIX pAaCTBOPOB MOHOCAXapHU/IOB: B OJHY
— TJIIOKO3Y, B APYyTyio — ¢pykTo3y. [IpoOupku HarpeBaroT B KUIALIEH BOASHON OaHe B TEUCHHE
15 munyt. Eciiu 6ypast okpacka Opoma 3a 3T0 BpeMsi HE HCUE3HET, PEaKIIMOHHBIE CMECH KUTISITST
10 oOecliBeUMBaHUS Ha IJIaMeHH ropenku (mpumepHo 1 munyta). [ocie oxnaxaeHus K pacTBo-
paM J00aBISIOT MO HECKOJIBKY Kamesb |-TpoleHTHOro pactBopa xjopunaa skenesa (I11), oxpa-
HIeHHOTO (heHOJIOM B (pH0sIeTOBBIN 11BeT. CpaBHUTE OKPACKY PACTBOPOB B 00EHX MPOOMpPKaXx.

Hanummure ypaBHeHHE peakuu OKHCIIEHUS TJIIOKO3bl OPOMOM B IIFOKOHOBYIO KHCIIO-
Ty. Kakoil MoHOCaxapu — riroko3a uian ppykTos3a — Jierdye OKUCISIETCs B YCIOBUSX OIbITa?

Onwvim 3. Ocmonenue monocaxapuoos

PeakTtussl: 10-mporeHTHBIN pacTBOp Ti0K03bl, 30-40-pOLEHTHBIH PacTBOP TUAPOK-
cuza Hatpusl, 10-pOoLeHTHBINH PACTBOP CEPHON KUCIIOTHI.

Ob6opynoBaHue: KUIATHILHUKY.

B npobupke cmemmBaror 1 ma 10-mpouieHTHOTO pacTBOpa IJIHOKO3bI U 1 MJT KOHIIEH-
TPUPOBAHHOTO PACTBOpPA TUAPOKCHUIA HATPUSI, BHOCAT B CMECh KHUMSATHIBHUKU U KUIATAT €€ B
TedeHue 2-3 MuHyT. [Ipu BeIONHEHNN ONbITa HEOOXOIMMO COOIIOAATH OCTOPOKHOCTD: PEAKIIH-
OHHAsl CMECh KUITUT TOIYKAMH, €€ MOXKET BHIOPOCUTH U3 MpoOupkH. XKUIKOCTh B IpoOHpKeE MpH-
obOperaeT kenThli, 3aTeM Oyphiil 1BeT. [locie oxmaxaeHus ee MOAKUCIAIOT 10-pOoneHTHBIM
pPacTBOPOM CEpHOM KHCIIOTHI, IPH 3TOM OKpacka OJieIHEeeT, M MOSBISAETC S 3alax #OKeHOro caxa-
pa.

[Tpn HarpeBaHWU C KOHIIEHTPHUPOBAHHBIM PACTBOPOM IMIEJIOYM MOHOCAXapuIbl OCMO-
JISIIOTCSL U OKHUCIISIOTCS, 00pa3yeTcsl CI0KHasi CMeCch BellecTB. B Hell copepxkarcs MpoayKThl MO-
JUMEpH3allMd W KOHJAEHCAIlUM COEJMHEHUH, IMOJIyYaloUIMXCsl MpU pPachaje MOHO3, a TaKxke
HallZIeHbl MOJIOYHAs U MypaBbUHasl KUCIOTHL. [IpolyKThl OocMoJieHusl cofepKaT CBOOOAHbBIE THI-
POKCUJIbHBIE TPYTIIbI, STUM OOBSICHSIETCS X PAaCTBOPHUMOCTD B BOJIE.

Jlabopamopuas paboma Ne 23
Jucaxapuowt

Onvim 1. Peakyuu na euopokcunvHsle 2pynnovl OUcaxapuoos

Peaxmuevl: N3BECTKOBOE MOJIOKO, |-IIPOLIEHTHBIA pacTBOpP caxaposbl, 1-IIPOLEHTHBIN
pPacTBOp JIAKTO3bI (MJIM MaJIbTO3bl), 20-TIPOLIEHTHBIH PacTBOp caxaposbl, 10-pOIeHTHBINA pac-
TBOP THJIPOKCH]IA HATPHSI, S-TIPOLICHTHBIN pacTBop cyibdara meau (11).

Obopyoosanue: xumudeckue crakadbl (25-50 u 100 M), mepabie mumuHAPH (10 M),
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XUMUYECKHE BOPOHKH, (GUIbTpOBaAIbHAS OyMara, Jie/I.

1) Ionyuenue caxapama kanvyus. B crakan (25-50 mu) nHammuBator 5-7 mun 20-
MPOLIEHTHOTO PacTBOpa caxapo3bl U MO KaIUIIM MpU HepeMelIMBaHUK J00aBISIOT CBEXEIPUTO-
TOBJICHHOE U3BECTKOBOE MOJIOKO. ' MIPOKCH]T KalbLiMsl pacTBOPSIETCSI B PACTBOPE Caxapo3bl. 3a-
TEM MPWINBAIOT U30BITOK M3BECTKOBOIO MOJIOKA (3-4 MiT), IepeMEeNINBaOT PEAKIIMOHHYIO0 CMECh
CTEKJIIHHOW TaJIOYKOM M OCTaBIIsiOTEE HA 5-7 MUHYT. 3aTeM OT(UIBTPOBHIBAIOT B MPOOUPKY
pacTBOp, B KOTOPOM COJIEPKaTCAPACTBOPUMbBIEC Ha XOJI0/e caxapaThl Kanplus. [Ipu HarpeBanuu
¢uIbTpaTa 10 KUIEHUS BBIIAIAET MEIKOKPUCTAIUIMYECKUN 0CATOK CaXxapaToB KaJIbIHs:

C12H22011-Ca0-2H20, C12H22011:3Ca0O-6H20 u ap.

[Tpu oxJtaxaeHUH peaKIMOHHON CMECH B CTaKaHe C JIEASHOM BOAON OCaloK CHOBA pac-
TBOpsieTca. CrocoOHOCTh caxapo3bl JaBaTh PACTBOPUMBIE caxapaTbl KajbI[Usl MCIOJNb3YeTCs B
IIPOMBIIIJIEHHOCTH JIJIs1 OYMCTKY caxapa IPpH BBIJEIICHUHU €T0 U3 CaXapHON CBEKJIBL.

Hanummure ypaBHeHue peakuinu 00pa30BaHUsI MOHOCaxapara KajlbIusl.

2) Peaxyus oucaxapuoos c euopoxcudom meou (11) 6 werounom pacmsope.B npodupke
cMmemuBaroT 1,5 mi 1-mponeHTHOrO pactBopa caxapossl M 1,5 mu 10-mporieHTHOro pacTBopa
ruApoKcuaa Hatpus. B apyroil mpoOupke CMEIIMBAIOT Takue >KEKOJIMYECTBa |-IPOIIEHTHOIO
pacTBopa JIaKTO3bl (WM MaibTO3bl) U 10-IPOLIEHTHOTO pacTBOpa IIEIOYH. 3aTeM B KauayIo
MPOOUPKY 1O KAIUISIM JO0ABJISIFOT S-TIPOIICHTHBIN pacTBop cyibhara meau (I1). O6pasyrommiics
BHayasne OnenHo-rony0oit ocanok ruapokcuaa meau (1) mpu BcTpsxuBaHuu pacTBopsieTcs, pac-
TBOPBI IPUOOPETAIOT CHHEBATYI0 OKPACKy BCJEICTBHE OOpa30BaHUS KOMIUIEKCHBIX CaxaparoB
menu (11).

Hanwmure ypaBHeHus: peakium oOpazoBanust MoHocaxaparamenn (l1). Kakoif BeiBOA
MO>KHO CJIeaTbU3 IaHHOTO OMbITa?

Onvim 2. Peakyuu oucaxapudog no KapOoHUIbHbLIM ePYRNAM (CPABHEHUe C80UCME BOC-
CMAHABIUBAIOUUX U HEBOCCIAHABIUBAIOWUX OUCAXAPUOOB)

Peaxmuevl: 1-poLIeHTHBIN pacTBOp caxapo3bl, 1-TPOLEHTHBINA pacTBOP JIAKTO3bI (MU
MaJibTO3bl), peakTuB DenuHra, yKCycHas KucioTa, 10-poLeHTHBII pacTBOp THIPOKCHAA
HaTpus, 40-IPOLIEHTHBII pacTBOP FMAPOKCUAA HATPHUs, MOJIOKO, pa30aBieHHOE BO/IOI B 00beM-
HOM OTHOWIEHHH 1:1, 5-TpOLEHTHBIN pacTBOP MajibTO3bl, PACTBOP YKCYCHOKUCIIOTO (heHUITUA-
pasuHa.

Obopyoosanue: XUMUYECKHE CTakaHbl (25 mut), MepHble IMAMHIPHI (10 MiT), XUMHUe-
CKH€ BOPOHKHM, (uiabTpoBasibHasg Oymara, (eHoidTarenHoBas MHAWKATOpHas Oymara, KuIs-
TUJIBHUKH, MUKPOCKOIIBI, IPEIMETHBIE U TOKPOBHBIE CTEKJIa, BOJISIHBIE OaHU.

1) Peaxyus oucaxapuoos ¢ peakmusom Denunea. B Tpu npoOUpku HamuBaroT 1o 1,5-2
MJI 1-TIpOLIEHTHBIX PACTBOPOB Caxapo3bl, MaIbTO3bl, U JAKTO3bI. 3aTeM B KaXJyl0 IPOOUPKY J10-
0aBJIAIOT paBHBIA 00beM peakThBa PeNnHra, KUJIKOCTU NEPEMEIINBAIOT U HarpeBaoT B IjlaMe-
HU FOPENIKM BEPXHIOKO YacTh PACTBOPOB JI0 HAUMHAIOIIErocs KunieHus. HukHsis 4acTh pacTBOpPOB
HE JIOJKHA HarpeBaThCsl.

Bo Bcex nu npoOupkax nosiBisieTcs: KpacHbli ocanok okcuaa meau (1)? O6bsicHuTe pe-
3ynbTaThl onbiTa. Hanummure ypaBHeHus peakuuii ¢ ruapokcuaom meau (I1) qisa trex caxapuaos,
KOTOPBIE JAIOT MOJIOKUTEIBHYIO PEAKIINIO C peakTHBOM DenuHra.

2) Obuapyoicenue nakmosvl 6 monoke. B HEOONMbIION XMUMHUYECKHH cTakaH (25 mur)
HAJIMBAIOT 5-7 MJI MOJIOKA, pazbaBiieHHOro Bojoi (1:1), n 706aBisAIOT K HEMY HECKOJIBKO Kareib
YKCYCHOM KHCIJIOTBI IIPU MEPEMEIINBAaHUN CMECU CTEKJITHHOM naynoukoil. B kucnoii cpene 6emnox
CBEPTHIBAETCS U BBINAJAET B BUE XJIOMbEB.

Ocanok oTOUIBTPOBBIBAIOT U OTOpachiBaloT, a G¢uibTpaT HeTpanuzyor 10-
IPOLIEHTHBIM PacTBOPOM TMIPOKCHAA HATPUs JI0 CIAOOIIETOYHON peakluu M0 MHAWKATOPHOH
dbenondranenHoBoit Oymakke. PacTBop mienoun A00aBISIOT MO KaIuIsIM MPU TIEPEMEIINBaHUN
KHUJIKOCTH CTEKJITHHOU manoukoi. OTIMBAIOT 2 MJI MOJyYE€HHOTO IIEIIOYHOTO pacTBOpa, 100aB-
JSI0T K HeMy 2 Mil peaktuBa DennHra, CMech MepeMelInBalOT U HArpeBalOT BEPXHIOIO YacCTh
pacTBOpa 10 HAYMHAIOLIETOCS KUTICHHS.

Memnsiercs mu okpacka pacTBopa? OOBSCHUTE ONBIT U HAMMUIIIUTE YPaBHEHUE PEAKITUH.
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3) Ilonyuenue 03a30H06 Manbmosvl u Aakmo3svl. O3a30HBI MAITBTO3bI M JIAKTO3BI MOJTY-
Yal0T 110 METOAMKE, OTIMCAHHOHN B paboTe «AJIbACTHIIBI U KETOHBD».

[TosrydeHHBIE 03a30HBI paCCMAaTPUBAIOT 10J MUKPOCKONOM. Kpucramiel 03a30Ha MaJlb-
TO3Bl UMEIOT (POPMY HIJI, YACTUYHO OOpa3yroImuX CKOIUIeHHs. KpHucTamiel 03a30Ha JIAKTO3BI
UMEIT (popMy IIIACTUHOK, 0Opa3yromux po3erku. Hanummure ypaBHeHHs peakuuidl 00pa3oBaHUs
03a3aHOB MaJIbTO3bI U JAKTO3bI.

4) Ocmonenue 80cCmManasIuBaowux oucaxapuoog. B Tpu npoOupku HanmuBaoT 1o 1,5
MJI |-TIPOIIEHTHBIX PacTBOPOB MaJlbTO3bI, JIAKTO3BI M CaXapo3bl. B kaxyro nmpoOupKy mo0aBis-
I0T paBHBI 00bEM 40-IPOLIEHTHOTO pacTBOpa T'MAPOKCHAA HATpUsA. BHOCAT KUISATUIBHUKH U
KUIIATAT NOJyYEHHBIE PACTBOPBI B TEUEHUE HECKOJIBKUX MUHYT. (OCTOPOKHO, LIETOYHbIE JKU/I-
KOCTH KHIIAT TOYKaMu.) B mpobupkax ¢ BoccTaHaBIMBAIOUIMMHU JHcaxapuaaMu (MaiabTo30i u
JAKTO30H) pacTBOpBI mproOpeTatoT Oypyro okpacky. PacTBop caxapo3bl HE MEHSETCH.

ITpu HarpeBaHUM BOCCTaHABIMBAKOUIMX JUCAXAPUIOB C KOHIEHTPUPOBAHHOM IIEIOYBIO
oOpa3zyeTcs CI0Hasi CMECh IPOIYKTOB — IPOUCXOAUT OCMOJICHHE.

Onwvim 3. I'uoponus (uneepcus) caxaposvl

PeaktuBbl: 1-miponieHTHBIN pacTBOp caxapo3bl, 10-IpOIEHTHBIN pacTBOpP CEPHOM KHC-
10Thl, peaktuB denunra, peaktuB CennuBaHoBa, CyX0Ol THAPOKApOOHAT HATPUS.

OOGopyaoBaHue: TEPMOMETPHI, BOJISIHbIEC OaHMU.

B npobupky HanuBaroT3 M 1-IpOLIEHTHOrO pacTBOpa caxapo3bl M NMPUOABISAIOT 1 M
10-mpoIeHTHOTO PacTBOPa CEPHOM KUCIOTHI. [10TydeHHBINH pacTBOP KHUIISATAT B TeYeHUE 1-2 Mu-
HYT, 3aT€M OXJIAXKIAIT U JEIAT Ha JIBe 4acTu. [losoBUHY pacTBOpa HEUTPAIU3YIOTCYXUM M-
pokapOboHaTOM HaTpusi, J00aBIsAs €ro HEOOJNBIIMMHU MOPUUSAMH pH TepemenuBanuu. (Ocmo-
POACHO, HCUOKOCIb 8CHeHUsaemcsom evloensiouwe2ocs okcuoa yerepooa (1V).) Tlocne ueiirpa-
au3anuu (koraa npekparurcs Boaenenne CO2) npuinBaroT paBHbIM 00beM peakTrBa denuHra u
HarpeBaroT BEPXHIOK YaCTh )KUIKOCTH 10 HAUMHAIOLIETOCS KUIIEHUS.

W3meHsercs 1M OKpacka peaklIMOHHOW cMecH?

B npyroit nmpobupke HarpeBaroT cMmech 1,5 Mi 1-IIpOLIEHTHOTO pacTBOpa caxaposbl €
paBHbIM 00beMOM peakTuBa ®ennnra. CpaBHUBAIOT PE3yJIbTAThl ONBITA- PEAKIUIO Caxapo3bl C
peaktuBoM dDenyHra 10U Mociae ruApoIIn3a.

O6wbsicaute npouecc. Hanmummre ypaBHeHne peakiiMK THAPOIN3a CaXapo3bl.

Bropyio monoBuHy rujponmsara caxapo3bl UCIONB3YIOT A OOHApYXeHUs: GPYyKTO3bI
(xeto3bl) peakuueil CenuBanoBa. B aBe npoOupku HanmuBaroT mo 2 mul peaktuBa CenmBaHOBa
(pacTBOp pE30pILMHAB COJITHOM KHUCIIOTE), 3aT€M B OAHY HPOOMPKY NMpHOABISIOT 2 Kariu 1-
IIPOLIEHTHOTO PacTBOpa (PpPyKTO3bl, @ B APYIryl0 — 2 Kaluld |-IPOLEHTHOIO pacTBOPArOKO3BI.
O06e mpobupKK OTHOBPEMEHHO MOMEILAIOT B BO/ASHYI0 OaHio ¢ TemnepaTypoit 80°C u BeIIEpKH-
BaloT B TedeHHne § MUHYT. CpaBHUBAIOT OKPACKY PACTBOPOB B MPOOUPKAX € TIIIOKO30M U (PPYKTO-
3oi. [lapamensHo nmpoBoasT peakuuto CenuBaHOBA ¢ PACTBOPOM HETHIPOIM30BAHHON caxapo-
3B

CpaBHHTE OKpacKy pacTBOPOB B IBYX NMpoOupkax. OObSICHUTE OIBIT.

Onwvim 4. [[eemnvle peakyuu na oucaxapuovl

Peaxmuswl: 10-ipOIIeHTHBIN pacTBOP caxapo3bl, 2-MPOLIEHTHBIN PacTBOp Cyibdara Ko-
OanbTa, 2-IPOLEHTHBIN PAcTBOP CyNb(ara HUKENs, S-MPOLEHTHBIN pacTBOP THIPOKCH A HATPUS,
S-TIPOLIEHTHBIN PAaCTBOP MalbTO3bl, S-MIPOLEHTHBIA PAacTBOP JIAKTO3bI, 10-IPOIIEHTHBINA pacTBOP
aMMHaKa, 5-IIPOLICHTHBIA PACTBOP COJISTHOKUCIOTO METHIaMHHA, 20-IIPOLIEHTHBIA PacTBOp T'U-
pPOKCH/1a HATPHUSL.

Obopyodosanue: MUTIETKU, TEPMOMETPHI, BOJASIHbIE OaHU.

1) Peaxyuu na caxapo3yc cyrvghamamu Hukensi u kobaroma. B n1Be mpoOMpKU HaMBa-
10T 110 2,5 Mi1 10-mponeHTHOro pacTBOpacaxapo3bl ¥ 1Mo 1 Mi1 S-IPOLIEHTHOIO pacTBOpa rUAPOK-
cuja HaTpus. 3aTeM B OAHY HPOOUPKY J00ABISAIOT HECKOJBKO Kareidb 2-TPOIEHTHOI'O PacTBO-
pacynbdaTa KobanbTa, B IPYTyI0 — HECKOJIBKO Karlelib 2-MPOIIEHTHOTO pacTBopacyibdaTa HUKe-
7151.B mpobupke ¢ conpio KoOanbTa MOsABIsIETCs (PHOIETOBOE OKpAIIMBAHUE, & C COJIBI0 HUKENS —
3€JICHOE.
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2) Peaxyuu na soccmanasiusaroujue OUCaxapuosl ¢ AMMUAKOM U ¢ memuiamurom. B
npobupkyHanusatroT 1 min 10-nporeHTHOrO pactBopa aMmMuaka. CMech BCTPSIXMBAIOT U Harpe-
BarOT B BojsiHOM OaHe mipu 80-90°C 1o mosiBICHHS KpaCHOTO OKpAIIBAHUS.

B npyroii npobupke cMemuBaioT 2,5 M S-MPOLEHTHOTO pacTBOpa MaibTo3bl U 0,5 Mi
S-IIPOLIEHTHOTO pacTBOpa COJITHOKHUCTIOro meruinamuHa. Cmech kumsatsat 3-5 munyt. [locne
OXJIXK/ICHUSB IPOOUPKH MO KarIsiM J100aBisioT 20-MIPOIEHTHBINA PacTBOpP THIIPOKCUIA HATPHUS
IpyU MepeMEeIIMBaHUM 10 CHJIBHOIIENOUHOM peakuuu (mpumepHo 1 wu). IlosiBisercs >xentoe
OKpalllMBaHUE, MEPeXo/sllee B sIpKo-KpacHOe. OIBITIOBTOPAIOT C S-IPOLEHTHBIM PAcTBOPOM
JIAKTO3BI.

Jlabopamopuasa pavoma Ne 24
Honucaxapuowt

Onvim 1. Kauecmeennvle peakyuu Ha y2ne8o0bl

Peaxmuevr: xpaxman (WM I1eJUII003a), caxapo3a (WM TJ0Ko3a), 15-TponeHTHbIN
pactBop o-HaTONA, KOHIIEHTPUPOBAHHAS CepHasi KuUCIoTa, peakTuB denuura, 1-TpOLIEHTHBIN
KpaxMaJbHBIM KielcTep, |-TMpOIeHTHBIN pacTBOp INIMKOTeHa, pa30aBICHHBIA pacTBOp HOJa B
MOJIUJE Kaus (CBETJIO-KEITOrO 1[BETA).

Obopydosanue: NIpEBECHBbIE ONWIKU (CyXue), MHUIETKH, H30THYTHIE T'a300TBOJHbIC
TpyOKH, HunbpTpoBanbHas Oymara, xumudeckue ctakansl (100 mi), néx.

1) Peaxyust yene6o0oe ¢ a-nagpmonom (peaxyus Monuwa). B nBe mpoOUPKU HATUBAIOT
1o 1 MJ1 BOJBI U BHOCAT OYE€Hb HEOOJIBIIIOE KOJIMYECTBO YIIEBOJIOB: B OJJHY MPOOUPKY — caxapo-
3y (MM IJII0KO3Y), B IPYTYI0 — Kpaxmail (WK LeJUI0I03Y). 3aTeM B Kaxaylo IpoOupKy 100aB-
ast0T 1-2 kammu 15-mpoueHTHOro pactBopa a-HadTola U, HAKIOHUB MPOOUPKY, [0 CTEHKaM U3
MUIETKH OCTOPOXKHO MPUIMBAIOT MO 1 MJI KOHLUEHTPUPOBAHHON CEpHOM KHUCI0Thl.OOpa3yroTcs
JIBa CJIOS: BHU3Y — CepHasi KUCIIOTa, CBEPXY — BOAHBIN cioil. Uepe3 HEOONBION MPOMEKYTOK
BPEMEHM Ha T'PaHUIIE ABYX CJIOEB MOSBISETCS OKPALLIEHHOE KOJIbLIO, CHaYala 3€JI€HOBAaTOro 1iBe-
Ta, IOTOM (pHOJIETOBOE.

Peaxmus ¢ oi-HaTOIOM — KauecTBEHHAas! peakiisl Ha YIJIEBOIBL.

IIpn B3aMMOAECICTBUN C KOHLIEHTPUPOBAHHONW CEPHOM KUCIIOTOM YIJIEBOJBI PA3JIararT-
csl, Hapsily ¢ JPYTUMH NMPOAYKTaMHU pasfiokeHHs oOpasyercsidypdypoia U ero HpOH3BOJHBIE;
OHM KOHJICHCUPYIOTCS C 0L -HAQTOJIOM ¢ 00pa30BaHHEM OKpAIIEHHBIX POIYKTOB.

Hanummre ypaBHeHue peakuuu neruapatanuu D-rimroko3sl (0oOpa3oBaHNe OKCUMETHII-
dypdypora).

2) Peaxyus eévicuiux noaucaxapuoos ¢ peakmusom Penunea. B nBe mpoOUpKH HaNIMBa-
10T 1o 1-1,5 M1 1-mpOIIeHTHOTO KpaxMalbHOTO KJeHCTepa U 1-IIPOLIEHTHOTO pacTBOpa TITHMKOTe-
Ha M J100aBJISIOT paBHBIH 00beM peakThBa DenuHra. JKuaKocTu nepeMemuBaoT 1 HarpeBaroT
BEPXHIOIO YaCTh PACTBOPOB JI0 HAUMHAOIIETOCs KUIIEHHUS.

N3mensiercs nu okpacka pactBOpoB? OOBSICHUTE OIBIT.

3) Peaxyus c tiodom. B nBe mpoOUpku HaIUBArOT 1O | M 1-TIPOIIEHTHBIX PAacTBOPOB
KpaxMaJIbHOTO KJIEHCTepa M TJIMKOT€Ha M 3aTeM JOOaBIIAIOTIIO HECKOJIBKY Kallellb CHJIBHO pas-
0aBJIEHHOTO BOJIOI pacTBopa Hona B monuae kanus.B nmpoOupke ¢ KpaxManoMm MOSIBISETCS WH-
TEHCUBHOE CHHEe OKpalnBaHue. [Ipy HarpeBaHMM ATOTO pacTBOpa J0 KUIEHUS CHHSSI OKpackKa
UCYe3aeT, MPH OXJAXKICHUH pacTBOpa CHOBA MOABIsAETCSA. [ JTMKOreH ¢ pacTBOpoM Hoja aaer
KpacHO-0ypoe OKpallliBaHUeE.

MonokpaxManbHas peakiis NPUMEHSIETCsS B aHATHTHIECKOH XMMHHM JUTS OTKPBITHS KaK
Kpaxmayia, Tak u ioga. Kpaxmai mupoko NpuMeHseTCsIB KaueCTBe MHAMKATOPA B HOJAOMETPHH.

4) Peakyus na nemmo3samnwvl (obpaszosanue pypdypona). B nmpoOUpKy BHOCAT Cyxue
JpEeBECHbIE OMUIIKH (BbICOTA cios 1-1,5 cM) u g06aBisIOT consHyto Kucioty (1:1), B TakoM Ko-
JIM4YECTBE, YTOOBI OHA MOKphUIa onuiku. Ha monocky ¢unbTpoBansHON OymaruHaHocAT 1-2 kar-
JM aHWIMHA 1-2 Karuim JeJHON YKCYCHOU KHMCIOTHI (B TO e MATHO). CMOYEHHYIO YKCYCHOKHC-
JBIM aHWIMHOM (HIBTPOBAIbHYIO0 OyMary MOJHOCAT K OTBEPCTUIO MPOOUPKH U KHUIIATIT CMECh
ONUJIOK C CONIIHOM Kucnotoil. Dypdypon, comepkamuiics B BBIACIAIOUIMXCS Mapax, odpasyer
Ha Oymare sipKoe po30BO-KpacHoe ImsITHO. J[nst otronku ¢ypdypona, JIeTy4ero ¢ BOASHBIM Ta-
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poM, TIPOOMPKY 3aKpHIBAIOT MPOOKOW C M30THYTOM Ta300TBOJAHOW TPYOKOH, KOHEI, KOTOpOH
OMYCKAIOT B MYCTYIO MPOOUPKY-TIPUEMHUK, OXJIAKIAEMYIO0 B CTaKaHE C JieAssHOM Boaou. OTro-
HSIOT HECKOJIBKO Karellb BOAHOM 3MyJbcuu Qypdypona. B mpobupky-npuéMHuK A00aBistoT 1
KaIlII0 aHWINHA U | KaIuIo JIeJHON yKCyCHOM KuUcaoThl. [losBisieTcs okpalirBaHue.

OObsicHUTE ONBIT U HAMUIIUTE YPAaBHEHUS CICAYIOUIMX PEaKLUW: TUAPONIU3 MEHTO3a-
HOB, JIETHIpaTanus neHTo3 (oopazosanue Gpypdyposna).

Onvim 2. Kucniomuwiii 2uopoaus kpaxmaia.

Peaxmueul: 1-poLIeHTHBIN KpaxMalbHBIM KieiicTep, 10-poLeHTHBIN pacTBOp CEpHOI
KHCJIOTBI, pa30aBJCHHBIA pacTBOp Homa B Womuae kKamus (cBerno-kénroro 1era), 10-
IIPOLIEHTHBIN PACTBOP FMAPOKCHU/IA HATPHUSL.

Obopyoosanue: KoHn4eckue koyobl (50 mur), muneTku, MepHbie UIUHAPH (50 u 10
M), papdopoBbie Yaku, HHAUKATOpHAs (peHondrarennoBas Oymara, peaktuB denunra.

B xonmdeckyro konly émkocthio 50 Mi HamuBaroT 20-25 mu 1-TpOIEHTHOTO Kpax-
MaJbHOTO KJieicTepa U 3-5 mi 10-mpoOLEHTHOTO pacTBopa CepHOM KUCIOThl. B 7-8 mpobupok
HaIMBAIOT 10 1 MJI oueHb pa3daBieHHOrO Hona B oauae kanus. [IpoOupku cTaBsaT B mrTatus. B
NEPBYIO MPOOUPKY BHOCAT 1-3 Kamiv MOArOTOBJIEHHOTO JUIsl ONbITa pacTBopa Kpaxmana. OTMe-
YarT 00pa30BaBIIYIOCS OKpPAcKy. 3aTeM KoJIOy HarpeBaroT Ha acOeCTOBOW CeTKe HEeOOJbIIUM
miameHeM ropenku. Yepes 30 ¢ mociie Hayana KUMEHUS OTOUPAOT MUIETKONW BTOPYIO MPOOy
pacTBopa, KOTOPYIO BHOCSIT BO BTOPYIO MPOOUPKY ¢ pacTBopoM iHoxa. [locie BeTpsixuBaHus OT-
MeYaroT I[BET pacTBopa. B nanmpHelmeM orOupatoT mpoOsl pacTBopa uepes Kaxpie 30 ¢ 1 BHO-
CAT MX B MOCIEOYIOIIHe MPOOHPKHC pacTBOpoM ioma. OTMEYaroT MOCTENEHHOE W3MEHEHHE
OKpPACKH pacTBOPOB IIPU peaklUu ¢ HoaoM. MI3MeHeHne oKkpacku MpOUCXOIUT B CIIEIYIOIIEM I10-
psAKe: CUHsA, CUHEe-(UOoNeTOBasI, KPaCHO-(PHOIETOBAsI, KPACHOBATO-0ypasi, OpaHKeBasi, OpaHKe-
BO-kEnTas, xEntas (LBET oa).

[Tocne Toro Kak peakliMOHHAs CMECh IIEpeCTaHeT JaBaTh OKPACKY C HOA0M, €€ KUIATAT
emé 2-3 MuH, MOCJIE YEro OXJIAXAA0T U HEUTpain3ytoT 10-mpoIeHTHBIM PacTBOPOM THIPOKCH-
Jla HaTpusl, J00aBIIsAs €ro Mo KarJisM JI0 IIET0YHOM peakiuu cpelibl (IosBIEHHE PO30BOil OKpac-
ki Ha QeHo(TaTenHOBON HHANKATOPHON Oymare).

YacTh IIET0YHOIO pacTBOpa MEPEIUBaOT B MPOOMPKY, CMELIMBAIOT C PABHBIM O0BE-
MOM peakTuBa DenHra U HarpeBaroT BEPXHIOK YaCTh )KMJIKOCTH /10 HAUMHAIOLIETOCS KUTIEHUSI.

Brimagaer nu kpacHblif ocanok okcuaa meau (1)? Hanummure ypaBHeHHe peakiuu TU-
poiin3a Kpaxmala, YKaKUTe MPOMEKYTOUHbIE U KOHEYHbIN MpoayKThl. OObSICHUTE, TIOYEMY B
IIPOLIECCE TUAPOIIN3A U3MEHSIETCA OKpacKka THApoIn3aTa ¢ HOIoM.

Onvim 3. Ceoticmea yennionosvl

Peaxmuevr: KoHLleHTpupoBaHHas cepHas KHUCI0Ta, 80-IPOLIEHTHBIM pacTBOp CEPHOMN
KUCTO0THI (80 MJI KOHLIEHTPUPOBAHHOW CepHON KUCIOTHI U 20 MJT BO/bI), S-TIPOLIEHTHBIN pacTBOp
aMMMaKa, pacTBOp MOJa B MOJUAE Kanus, cyXol kapOoHar Harpus, peaktuB Penunra, 40-
IIPOLICHTHBIN PacTBOP IMAPOKCHIA HAaTpus, | 0-IPOLIEHTHBIN PAaCTBOP COJITHOW KUCIIOTHI.

Obopyodoeanue: BaTa TUrpOCKONMUYEcKasi, pUIbTpoBalbHas Oymara, XUMHYEeCKHUE CTa-
kaHsbI (25, 100 u 300 mi), papdhopoBbie YalKK, BO3TYIIHbIE XOI0AUILHUKY.

1) Ilonyuenue pacmumenvrozo nepeamenma (amuiouda). B Tpu papdoposbie yamrku
HAJIMBAIOT: B MEpBYI0 — 80-TIPOIEHTHBIA PACTBOP CEPHON KUCIIOTHI, BO BTOPYIO — TUCTHILTUPO-
BaHHYIO BOJY, B TPETBHIO — S-IIPOIIEHTHBIA pacTBOp aMMHaka. B pacTBOp cepHOI KUCIIOTHI OITyc-
kaoT Ha 8-10 ¢ cpeaHIO YacTh MONOCKH (GuibTpoBainbHOM OyMmaru (10x3 cMm), cyxue KOHIIbI
Oymaru nepxat B pykax. IIpombiBatoT yuyacTok Oymaru, oOpaOOTaHHBIH KHCIOTOH, B BOJE,
HAJIUTONBO BTOPYIO YAIIKy. 3aTeM HEHTPaIU3yIOT OCTaTKH KHCIOTHl pa30aBJICHHBIM PacTBOPOM
ammuaka. [IpocymmBarOT MoNyd4eHHBIH PACTUTEIbHBIN MEepraMeHT MEXay JIMCTaMHu (pUIbTpo-
BaJIbHOW OyMaru u CpaBHUBAIOT BUJ U MPOYHOCTh 0OpaOOTAaHHOTO KHUCIOTOM ydacTka Oymaru c
HeoOpaboTaHHbIM. HaHOCAT Karuiio pa30aBiIeHHOrO pacTBOpa MoJia Ha 00pabOTaHHBIN KUCIOTOH
ydactok Oymaru. Kakas nomydaercst okpacka? OOBbsICHUTE OTIBIT.

2) Kucnomuulii euoponus yeanonossi. B cyxyro KOHHYECKyI0 K00y eMkocThio 50-100
MJT TTIOMEIIAI0T HEMHOTO MEJIKO Hape3aHHbIX KYyCOUKOB (PUIBTPOBaJIbHONW OyMaru U CMayuBaroT
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WX KOHIICHTPUPOBAHHOW CEpPHOM KHUCIOTOW. TmaTeapbHO MEepPEeMENIMBAIOT COJEPKUMOE KOJIOBI
CTEKJIIHHOW TMAJIOUKOH /10 MOJIHOTO pa3pylieHus Oymaru u oOpa3oBaHusi OECIBETHOTO BS3KOTO
pactBopa. J100aBIAOT HEOOIBIIMMHU TOPIUAMH MPU TNepeMmemuBaHuu 15-20 M Boabl (ocmo-
podicro!), KOOy COSAMHSIIOT C BO3AYIIHBIM OOpPaTHBIM XOJIOJAUILHUKOM U KHITSITST PEaKIHOH-
Hyt0 cmech 20-30 MUHYT, TTepuoaUYEecKr nepeMeirBasi. [locie okoHYaHUsI THIPOJIN3a OTIUBa-
10T 2-3 MJI KHJIKOCTH, HEUTPAIHU3YIOT €€ CyXUM KapOOHATOM HaTpus, 100aBIisis ero HeOObIIN-
MU TOPUUSMHU (3KUJKOCTh BCIIEHMBAETCA), HOOHAPYKUBAIOT MPUCYTCTBHE BOCCTAHABIIMBAIOIINX
caxapoB peakuuei ¢ peaktusoM denuHra.
Jlabopamopnan paooma Ne 25
Xpomamozpagusn

OmnwiT 1. Sxecmpakyus xnopoguina

PeakTuBBI: cyXue JIMCThbsI KpanmuBbl (WIKM JIOObIE CBEXHE JUCTHS), AUCTHIUIMPOBAHHAS
Bo/1a, aneToH (80%), nmeTposieiHblit 2up.

OO6opynoBanue: neauTeNbHas BOPOHKA, 2 cTakaHa Ha 50 Ml BOpOHKA, CTEKJISIHHAs Ia-
Jouka, GpuIbTpOBalIbHAsA Oymara

3amanue. [lyreM skcTpakiuu xjaopoduiiia U3 JUCTHEB MOJIYIUTh PACTBOP

xJiopoduia B eTposieiHoM 3dupe.

Xon paboTsl

1. B xumuueckuii crakan momectute 10 T M3MENbYCHHBIX JIMCThEB, MpubaBbTe 10 M
arierona. JlaiiTe cMecu HaCTOSITHCS B TeUeHUE 15 MUH, 3aTeM OTQMIBTPYHTE, OT)KUMAsi OCTATOK.

2. OunbTpaT NepeHECUTe B KOHUYECKYIO KOJIOY ¢ IPUTEPTON MPOOKOIA.

O0paboTKy ocTaBIIMXCS HA QUIBTPE JIUCTHEB MIOBTOPUTE elle 3 pa3a, UCIOJIb3Ys HOBBIE
MOPLIUU alleTOHA.

3. OO0benMHEHHBIHN alleTOHOBBIN YKCTPAKT NEpPENICHTE B ICTUTENBHYIO BOPOHKY, 100aBbTE
30 mu1 meTposieHoro 3upa, 3aTeM TUCTUILTUPOBAHHOMN BOJIBI

B TaKOM KOJINYECTBE, YTOOBI HACTYIUJIO YETKOE pa3/iesIeHUE CIIOEB.

4. Jlasiee S)HEPrMYHO BCTPSIXUBANTE CMECh B BOPOHKE B Te€UeHHUE 1-2 MUH.

3akpenuTe BOPOHKY B IITaTHUBE, OCTaBbTE /10 paccianBaHus cMecu. OTMeTbTe

M3MEHEHHE OKPACKH Clos MeTpoJieitHoro a¢dupa.

5. HuwxHuil okpaIieHHbIi ciioi nerposieiHoro agupa cieite uepe3 HUKHUN KpaH, BEpX-
HUM BOJAHO-ALIETOHOBBIMN CJION - Yepe3 BEPXHEE OTBEPCTHUE.

[Tosy4eHHBII 3KCTPaKT XJIOPOPHIIIA UCTIONB3YHTE IPHU BHIOJHEHUH ONBITA 2.

OmnpIT 2. XpoMmaTorpadpuueckoe pasjeneHre Xaopopuiuios a u 0.

PeaxTuBbl: ieTposielHbIi 2Qup, SKCTPAKT XJopoduiuia B METposIeiHOM ddupe.

Ob6opynoBanue: xpomarorpapudeckas Oymara, xpoMaTorpapuueckas kamepa, Kanuuisp,
MEPHBIN HWJIAHJP.

3ananue: [IpoBecTn Xxpomarorpaduueckoe paszaeieHue xjopopuiuia a u 6, onpeaeauTh
3HaueHus1. Xoja pabotel 1. B xpomaTtorpaduueckyio kamepy Hajielte neTposielHbli a3¢up B Ta-
KOM KOJINYECTBE, YTOOBI MOJyUMIICS CIIOW BBICOTOM 5- 7 MM, CBEpPXY 3aKpOWTe KamMepy CTEKJIOM
JUIsL HACBIIEHUs ee o0bemMa mapamu 3nmroeHTa. 2. U3 nucra xpomatorpaduueckoil Oymaru Bbl-
peXbTE NOJOCKY pazmepoM 2,5x15 cm. Ha paccrosHum 1 cM OT BEpXHETO M HUXKHETO Kpas Io-
JIOCKH MPOBEANTE JIMHUIO cTapTa U JuHUI0 ¢puHuma. 3. Ha nuHuIo cTapTa KanwuisipoM HaHecuTe
AKCTPaKT XJopodwmmia. Ecnu mocie oJHOKpaTHOrO HaHECEHHUs ISATHO MOJIyYMIOCh c1abo OKpa-
HIEHHOE, TO T0JI€ MPOCYIINBAHUS MTOBTOPUTE MPOLIETyPY €Ile HECKOJIBKO pa3 /10 MOJIy4YEeHHUS SIp-
KOTO MATHA, KOKIBIN pa3 BeIcylIuBas. Pazmep msaTHa qoipkeH ObITh He Oojiee 3 MM B AHaMeTpe.
4. Tlonmocky Oymaru ¢ mpoOoi MOMECTHTE B XpomaTorpaduueckyro Kamepy ¢ MeTpOJeHHbIM
3(pHUPOM TaK, YTOOBI ee Kpas He Kacaluch CTEHOK Kamepsl. 5. [1o 1oCTHKEeHUH MI0EHTOM JTMHUN
¢uHUIIA, JOCTaHBTE XPOMATOrpaMMy IMUHIETOM U BBICYHIMTE Ha Bo3ayxe. OOBenuTe kapaHjaa-
IIOM MATHA XJIopodmnia a u 0, onpeaenure 3HaueHus Rf.

Jlabopamopuasa paboma Ne26
H3zyuenue buonozuueckux mamepuanog memooom HK-cnexkmpockonuu
O6opynoBanne u Marepuanbl: Pypbe HMK-cmexktpomerp, OMoOnOrHyecKkre maTepHabl
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(BOJIOCHI, HOTTH).

IMopsinok BbINOJIHEHHS PA0OTHI

1. U3yuntp MHCTPYKIUIO MO Oe3omacHocTU. Pacnucarbes B JKypHaje MO TEXHHUKE 0e3-
OIIACHOCTH.

2. I3yunTth pyKOBOACTBO I10 dKCILTyaTaruu npubdopa @ypve UK-cnexmpomemp.

3. ITosy4nTh HYJIEBYIO JIMHHUIO.

4. Cuarp UK cnextp obpasua, He 3a0bIBasi 3alIUCHIBATD «HYJIEBYIO JIMHUIO» MOCTE K-
JBIX 3 U3MEpEHUH.

5. CnekTp Kaxxa0¥ mpoObl 3anmuckiBaeM 3 pa3a, MEHssI MOJIOKEHHE o0pas3la Ha KpUCTall-
Je.

6. [lna xaxnoro oopasna u3z UK crnektpoB onpenenuts GyHKIMOHATBHBIE TPYIIIBI 10 Xa-
PaKTEPUCTUICCKUM YACTOTaM.

7. I[IpousBecTu cpaBHEHHE MOJYYEHHBIX CIEKTPOB C TAOJUYHBIMU TaHHBIMH.

8. IlomyueHHbIe pe3ybTaThl 3aHECTH B TAOJHMILY.

9. IlpousBecty OTHECEHNE MHTEHCUBHBIX MOJIOC MOIJIOMICHUE TI0 KOPPEIALUOHHBIM Tal-
JUIaM K TeM WM HHBIM (PYHKIIMOHAIBHBIM TPYIIIaM (CM. TIPHIIOKEHHUE)

10. HaiiTu 3akoHOMepHOE M3MEHEeHUe UHTeHCUBHOCTeN nojoc. [Ipu untepnperanun UK
CIIEKTPOB BaXKHO 00OpaInaTh BHUMAHUE HE TOJIEKO Ha MOJIOKCHHE MAKCUMYMOB XapaKTePUCTHIC-
CKHX TI0JIOC, HO U Ha UX MHTEHCUBHOCTH, (DOPMY U PaCIOIOKEHUE OTHOCUTENIBHO APYTUX MOJIOC.
[Tpoananu3upoBaTh pe3yabTaThl U CIETIATh BBIBOBL. MCIONB3yHTE peKOMEHAYEMYIO JINTEPATYPY
U Ipyrue UCTOYHHKH.

11. C momompi0 paccMaTpuBaeMOro METO/Aa CAenaTh JI0Ka3aTeIbCTBa 00 M3MEHEHUH
CTPYKTYpbI OMOJIOTUYECKUX MATEpHUAJIOB MO/ JCHCTBUEM, HAIPUMEpP, BO3pacTa, HAPKOTHUECKUX
areHTOB, OOIIEH aHeCTe3UHU WK 3a00JICBaHHA.

12. ®opma oTdeTa: CHEKTPhl OMOIOTUYECKUX OOPa3IOB, YACTOTHl OCHOBHBIX MAaKCHUMY-
MOB TOTIJIOIIEHHUS I KaXKI0ro o0pasia U X OTHECEHUE.

Haearaurkanusa moaoc B HK conextpe

No O0macTe. BaneHTHEIE OdmacTes. JedopMalHoHHbIe
ov KOTIeOAHA oM KOJIeOAHH

9| =

LN ]

KoHTpoJibHBbIE BONIPOCHI

1. Yro Takoe UK cnextp?

2. B xaxom nuamazone niauH BoH JexuT UK obmacte criektpa?

3. Yto Takoe BaJIeHTHOE U JepOopMallMOHHOE KosebaHue?

4. Kak cka3bIBaeTCsl Macca aTOMOB U DHEPI'Hsl CBSI3U Ha YaCTOTY BAJIEHTHBIX KOJIeOaHMi1?
5. Kakue MOMEHTBhI He00X0AMMO YUUTHIBATh MPHU paciiuppoBKe CIIEKTPOB?
6. [lepeunciure OCHOBHBIE YacTH paboyeil YCTAaHOBKH.
7. Jlnis 4ero Hy>KHA «HYJIEBasi JINHUA»?
8. Uto Takoe Oenok? Amunokuciora? Ilentunnas csazp? Kepatun?
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CTpVKTYpPHBIH 1 Tun ko- -
vV, CM N KomMeRTApHH
(pparMeHT JT€0AHHH
1 2 3 4
NH,-rpynmna 3130-3030 | vyg (cp.) |BateHTHBIE KoTedamnmns NH;
AMHHOKHCIIOTEI
1660-1610 | vwg (c1.) |Tedopmar. koredanms NH;™,
AMHHOKHCITOTHAA moaoca I
1550-1485 vng (cp.) |dedopmar. KoreGaHHA NH;".
AMHHOKHCIOTHAA mojoca II
JIukapGOHOBEIE . . ) Banenrtneie konebanna C=0
0-aMHHOKHCIOTEI 1755-1720 ) B COOH
JlukapGoHOBEIE 1730-1700 (c.) Banenrtneie xoaeGannd C=0
AMHHOKHCIIOTEI B COOH
1230-1215 (c.) KoneGaHus ¢ yuacTHeM CBA3H
C-0-C
Bce aMHHOKMHC- 1600-1560 (c.) Konedanmsa —CO,
TIOTEI 2760-2530 (cm.)
2140-2080 (ct.)
1335-1300 (cp.)

Couan amuHoKHCT0T H,N-(CH,)n-CO,-M"

-NH, 3400-3200 g (C.) JIBe MOIOCEL
-COy 1600-1560 C.
[X10pHCTOBOJ0POIHBIE COTH AMHHOKHC/I0T
H;N+(CH,)n-CO,H|CI"
1 2 3 4
-NH;" 3130-3030 (cp.) BarteHTHEIE KO/Ie0aHHS Vg
B -NH3+
1610-1590 (cn.)  |dedopManmoHHEIE KOTeda-
HHA -NH;3"
1550-1485 (mep.) | dedopManmoHHEIE KomeOa-
anug -NH;"
1335-1300 (cp.) Komne6aHus ¢ yIacTHEM
1230-1215 (c.) -C-O- cBs3ei

H}?H.U{?H‘GHHE. C. — CHIIBHaA IoIoca. Cp. — IMoIoca C])E,:[HEI:’[ HHTCHCHBHOCTH.
IIcp. — IIoj1oca H‘i‘peI\IEHHOﬁ HHTEHCHBHOCTH: C11. — ¢1adad moIoca.

6 IMJAKTUYECKHUE MATEPHAJIBI 1JI1 KOHTPOJISAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIe CPeACTBA, MOKA3aTEIH U KPUTEPUH OLIEHUBAHUSI KOMIETeHIMii

Hupexc koMm- | OneHouHOE IToxka3zaTenn Kpurtepun ouennBanus
neTeHIun CpeaCTBO OlleHUBAHUA c(hopMHUPOBAHHOCTH KOMIIETEH-
1107071
VYK-1 Oruer no na- | Huskuii — HeyoBIe- CTaBUTCS, €CIIU JIOMYILIEHBI CyIIle-
OIIK-8 IIK-2 | GopaTopHOit TBOPUTEIBHO CTBEHHBIE OIIMOKH (B X0JI€ IKCIIe-
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pabote

pUMEHTa, B OOBSICHCHUH, B
odopmIIeHUN PadbOTHI, 110 TEXHUKE
0e3omacHoOCTH, B paboTe ¢ Belle-
CTBaMU U MPUOOpaMu), KOTOPHIC
HE UCIPABJISIOTCS JIaXe 10 yKa3a-
HUIO TIPeIo1aBaTers.

[Toporoselii — ynoBie-
TBOPHUTEIBHO

CTaBUTCSI, €CITH JIOMYIICHBI OJTHA-
JIBE CYIIIECTBEHHBIE OMMOKY (B
XO0/JI€ KCTIEpUMEHTA, B 00BsICHE-
HUHU, B OPOpMIICHHH PabOTHI, TIO
TEXHUKE 0€30MacHOCTH, B paboTe C
BeIlleCTBAMHU U Mpubopamu), KOTO-
pBIC HCTIPABIISIOTCS C TIOMOIIIBIO
IIpero/1aBaTess.

ba3oBblii — x0opomo

a) paboTa BBHITIOJIHEHA ITPABUIILHO,
0€3 CyIlEeCTBEHHBIX OIIMOOK, cemna-
HBI BBIBOJIBI;

0) IOMyCTUMBI: HETMOJIHOTA IPOBE-
JCHUST WITH 0(OPMIICHUSI SKCTICPH-
MEHTA, OJ[HA-/[BE HECYIIIECTBCHHBIC
OITMOKH B TIPOBEJICHUH HITH OOPM-
JICHUH DKCIICPUMEHTA, B TIPaBHJIaxX
paloTBhI ¢ BellleCTBAMU M IpUOOpaMu

Bricokuii — oTIIMYHO

a) paboTa BBITIOJTHEHA ITOJTHO, TIpa-
BUJILHO, 0€3 CYIIIECTBEHHBIX OIIIN-
OOK, clIeNaHbl BBIBOJIBI,

0) PKCIIEPUMEHT OCYIIECTBIICH TI0
IUIaHy C YY€TOM TEXHHUKH Oe30mac-
HOCTH U IpaBuJI pabOTHI C Bellle-
CTBaMH M MpUOOpaMU; B) UMEIOTCS
OpraHu3aIMOHHbBIC HABBIKA (TT0]1-
JepKUBAeTCs YMCTOTa pabouero Me-
CTa ¥ IOPSAJIOK Ha CTOJIe, SKOHOMHO
UCTIOJIb3YIOTCSI PEaKTUBBI).

Komnoksuym

Huzkuii —
HEYJOBJIETBOPUTEIILHO

- He3HaHHEe MTPOrPaMMHOTO MaTe-
puana;

- IIpHU OTBETC BO3HUKAIOT OIHI/I6KI/I,

- 3aTpyJHEHHUs TpPU BBHIIOJIHEHUU
MIPaKTUYECKUX paloT.

IToporosslii —
YIOBJIETBOPUTEIBHO

- YCBOEHHME OCHOBHOI'O MaTepuaia;
- IPU OTBETE JIOMYCKAIOTCS HETOY-
HOCTH;

- IPU OTBETE HEJOCTATOYHO Ipa-
BUJIbHBIE (DOPMYITUPOBKHY;

- HapyIlIEHUEe N0CIIe10BaTEIbHOCTH
B M3JI0’KEHNHU IPOIPAaMMHOI0 Mare-
puana;

- 3aTpyJHEHUS B BBINOJIHEHUH
MIPAKTHYECKUX 3aJaHUM.

ba3oBblii — x0po1o

- 3HaHHWE TPOTPAMMHOT0 MaTepHra-
na;
- PaMOTHOE U3JI0XKEHHUe, 0e3 Cy-
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IIECTBCHHEBIX HETOYHOCTEH B OTBE-
T€ Ha BOIIPOC;

- MPaBWJILHOE NTPUMEHEHHUE TEOpe-
TUYECKHUX 3HAHUU;

- BIIAJICHHEC HEOOXOAUMBIMHU HAaBEI-
KaMH TIPU BBITTOJTHEHUH M TIPAKTH-
YeCKHUX 3aJ1ay.

Bricokuii — oTIIHYHO

- TIIy0OKO€ ¥ MPOYHOE YCBOCHHE
MIPOrpaMMHOTO MaTepUaa;

- IOJIHBIE, TTOCIIEIOBATEIILHBIC,
IpaMOTHBIE M JIOTHYECKH H3JIarae-
MBIE OTBETHI IPH BUION3MEHEHUN
3aJJaHUS;

- CBOOOIHO CHPABIISIOLINECS C TI0-
CTaBIICHHBIMH 3aJla4aMH, 3HAHUS
Marepuana;

- IPaBUILHO 0OOCHOBAHHBIC TIPH-
HSTBIC PEIICHHS;

- BIAJCHHE PA3HOCTOPOHHUMHU
HaBbIKAMU W MPUEMaMH BBINIOJHE-
HUS IPAKTUYECKUX padoT.

KonTponbhas
paborta

Hu3skuii — HeynoBne-

AOIYCTHII YUCIIO OIINOOK MU HEO0-

TBOPUTEIBHO YETOB MPEBOCXOSAIICe HOPMY, TIPU
KOTOPOH MOXET OBITh BBICTABJICHA
OLIEHKA «3»

[Toporossiii — €CJIM CTYJEHT IPAaBUJIBHO BBIIIOJ-

YIOBJIETBOPUTEIHHO HUJI HE MEHEE TIOJIOBUHBI Pa0OTHI

WIN JIOMYCTHII: He Oosiee ABYyX Ipy-
OBIX OIIMOOK; WU He 0oJiee OHOM
rpy0oii u oJjHOM HerpyOoii omuoOKH
M OJHOTO HEeJ0YEeTa; WK He Oomee
JBYX-TpEX HErpyObIX OIMOOK; MK
OJIHOM HErpy0oii OITMOKHU U Tpex
HEJI0YEeTOB; WX IPU OTCYTCTBHH
OImMOO0K, HO PH HATMYUH YEThI-
peX-TSITH HeJI0UETOB.

ba3oBblii — x0po110

CTYJICHT BBITIOJHIII pabOTy TOJIHO-
CTBI0, HO JOITyCTUII B HEl: HE 00-
Jiee OJTHOM HeTpyOOl OMIMOKHU 1
OJHOI0 HEIo4YEeTa WK He Oojee
JIBYX HEAOYETOB

Bricokuii — OTIIMYHO

paboTa BeInosiHEeHa 6e3 OnMooK,
yKa3aHbl BCE pacueTHbIe (POpMYIIBI,
€IMHUIIBI U3MEepeHus, 6e3 ommnook
BBITTOJTHEHBI MAaTEMaTHUECKUE pac-
YEThI

VYueOHBIE 3a-
a4y

Husknii — JOTYCTUJT YUCJIO OIIUOOK W HEJNO-

HEY/JOBJIETBOPUTENBHO | YETOB MPEBOCXOASAIIEE HOPMY, IIPH
KOTOPOWM MOKET OBITh BBICTABJICHA
OITeHKa «3»

[ToporoBbiii — CTYAEHT MPABWIHHO BBIMOJIHWI HE

YAOBJICTBOPUTCIILHO

MCHCC IIOJIOBUHBI pa6OTBI Ui 10-
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MyCTUII: He OoJiee IBYX IpyObIX
omuOO0K; Ui He OoJiee OJTHOM Tpy-
0011 1 01HOI HETPYyOOH OIMIMOKHU U
OJTHOTO He/loueTa; Wik He Ooee
JBYX-TpPEX HErpyObIX OIIHOOK; HITH
OJIHOW HErpyOOi OITMOKHU U Tpex
HE/I0YETOB; WJIH MPU OTCYTCTBUHU
OIIMOOK, HO NTPH HAJIMYUH YETHI-
PEX-TISITH HEJIOUETOB.

ba3oBblii — x0po11o

CTYICHT BBITIOJHHII paboTy IOJIHO-
CTbIO, HO JIOIIyCTUJI B HEW: He 0o-
Jee OJHOW HerpyO0oil OImmOKH |
OIHOTO HeIo4YeTa WM He Ooiee
JIBYX HEJIOYETOB

Bricokuii —
OTJIUYHO

paboTa BhIIOJIHEHA 0€3 OIIHOO0K,
yKa3aHbl BCE pacueTHbIC (POPMYIIBI,
eMHUIBI U3MEpEHUs1, 6€3 OmnOoK
BBINOJIHCHBI MAaTEMAaTHYCCKUE pac-
YETBI

Tect

Huskuii — no 60 6ayuios
(HEeyAOBJIETBOPUTEINIHHO)

IToporoBsrii — 61-75
OaioB
(YZIOBIIETBOPUTEIIBHO)

bazoBerit — 76-84 OGai-
JI0B (XOpOIII0)

Bricokuii — 85-100 6ain-
JOB
(oTHMYHO)

3a BEPHO BBHINOJHCHHOE 3a/IaHHC
TECTHUPYEMBI  TIOJy4aeT MAaKCH-
MaJIbHOE  KOJHMYECTBO  OAajioB,
PEIYyCMOTPEHHOE JJIsL 3TOTO 3aja-
HUS, 32 HEBEPHO BBINMOJIHEHHOE —
HoJb OauioB. Ilocie mpoxoxaeHus
TECTa CYMMHUPYIOTCS Pe3yibTaThl
BBITIOJIHEHHS BCEX 3aJaHUM.

[TopcunThiBaeTCS MPOIEHT Tpa-
BHJILHO BBINOJIHEHHBIX  3aJaHUI
TECTa, MOCJE€ YEero 3TOT MPOUEHT
MIEPEBOTUTCS B OICHKY, PYKOBO/I-
CTBYSICb YKa3aHHBIMH KPUTEPUSIMHU
OIlCHHUBAHUS.

6.2 IIpoMeskyTO4YHAsSI aTTECTALUS CTYAEHTOB 10 AMCHHUIINHE
[IpomexxyTouHass arrecranms sIBISETCS NPOBEPKOW BCEX 3HAHWM, HABBIKOB M YMEHMM
CTYACHTOB, MPUOOPETEHHBIX B MpOIECCEe U3YUECHUS TUCHUIITMHBI. POPMOI MPOMEXYTOUHOH aT-
TECTalMH 110 JUCLUUIUIMHE SBIsSETCs 3a4€T (C OLEHKOM), SK3aMeH, 3allluTa KypcoBOi padoThI.
JU1 oLeHUBaHUA PE3yJIbTaTOB OCBOEHUS AUCLMIUIMHBI PUMEHSIOTCS CIEAYIOLUE KpH-

TEPHUU OLICHUBAHU.

Kpurtepun oneHuBaHNs YCTHOTO OTBETA HA 3a4eTe (C OLEHKOI)
U YCTHOI'0 OTBETA HA IK3aMeHe

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CIIU CTYJIEHT:

1) moJHO pacKpBITO COEpPIKAHKE MaTepHrasa OueTa;

2) Marepual M3JIOKEH IPaMOTHO, B ONPENEIICHHOH JIOTHYECKO# IOCIeI0BaTeIbHOCTH,
TOYHO HMCTIOJIb3YETCs TEPMUHOJIOTHS;

3) moka3aHO YMEHHE WJUTIOCTPUPOBATh TCOPETUUYCCKUE IMOJIOKEHHSI KOHKPETHBIMH TPH-
Mepamu, IPUMEHSITh UX B HOBOM CUTYaIlUH;

4) TPOJEMOHCTPUPOBAHO YCBOCHUE paHEe W3YYEHHBIX COIYTCTBYIOLIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh W YCTOMYUBOCTh KOMIIETSHITNI, YMEHUI U HaBBIKOB;

5) oTBeT MPO3ByHA CAMOCTOATENHLHO, 0€3 HABOISIIUX BOIIPOCOB;

6) nomyIeHsl O/IHA — JIBE HETOYHOCTHU MPH OCBEIIEHUH BTOPOCTEIEHHBIX BOMPOCOB, KO-
TOPBIE UCIIPABIISIFOTCS 110 3aMEYaHMIO;
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7) mpaBUIILHO peIlicHa 3a/1a4a.

Ouenka «4» (XOpo1I0) CTaBUTCS, €CIIH:

OTBET CTYJCHTA YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OICHKY «5», HO IPU 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

1) B U3JI0’KEHHUHU JOMYIICHBI HEOOJbINUE IPOOEIIbI, HE HCKA3HBIIIHME COICPIKAHNE OTBETA,;

2) NOmyUIeHBI OJMH — J[Ba HEJIOYeTa MPH OCBEICHHHM OCHOBHOTO COJCpP)KaHHs OTBETA,
MCIIPABIICHHBIE 10 3aMEUaHUI0 HK3aMEHATOPA;

3) nmomymieHsl omuOKa WM Ooyiee IBYX HEJIOYETOB IPH OCBEIICHHUH BTOPOCTEHCHHBIX
BOIPOCOB, KOTOPBIE JIETKO UCIPABIISAIOTCS 10 3aMEYaHUIO SK3aMEHATOPa;

4) B 3a1a4e JOMyIIeHa OINUOKa.

Ouenka «3» (ya10BJIeTBOPUTEIbHO) CTABUTCS, €CIIH:

1) HemoJsHO WM HEMOCJe0BATEIbHO PACKPBITO COJCp)KaHHE MaTepuala, HO MOKa3aHO
oOmiee MOHUMaHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHBIE Ul JAIbHEUIIETrO
YCBOEHHUS MaTepuaa;

2) UMEITUCh 3aTPYTHCHUS WIH JOMYIIEHBI OMMOKH B ONMPEICICHUN MOHATHH, HCIIOJIb30-
BaHUU TEPMUHOJIOTUH, UCIIPABJIEHHbIE MIOCJIE HECKOIbKUX HABOSIINX BOIIPOCOB;

3) mpu HEMOJHOM 3HAHWH TEOPETUYECKOTO MaTepHaia BhIABJICHA HeZoCTaTO4YHas chop-
MHUPOBAHHOCTb KOMIIETEHLUH, YMEHUI U HABBIKOB, CTYJEHT HE MOXKET IPUMEHUTH TEOPHUIO B HO-
BOW CUTYaLlUH;

4) pelieHKE 3a/1a41 BBI3bIBACT 3aTPyTHCHUSI.

Ouenka «2» (Hey10BJIETBOPHUTEJIbHO) CTABUTCS, €CIIU:

1) He pacKpbITO OCHOBHOE COJIEp)KaHUE yueOHOrO MaTepHara;

2) oOHapy)X€HO HE3HAHWE WJIM HEMOHMMaHWEe OOJIbIICH WM HauboJiee BaXKHON 4YacTh
y4eOHOro Marepuarna;

3) nomyIeHsl OMIMOKM B OMPEICICHUH TOHITHH, MPH HCIOJIb30BAHUU TEPMHHOJIOTHH,
KOTOpBIE HE UCHPABIIEHBI OCIIE HECKOJIBKUX HABOSAIINX BOIPOCOB.

4) He chopMHUPOBAHBI KOMITETCHITHH, YMEHHUS M HABBIKH,

5) 3a/1a4ya He pereHa.

KpuTtepun oneHuBanus KypcoBoi padoTsl

AHanu3 pe3yabTaToB KypcoBOil pabOThl MPOBOJUTCS MO CIEAYIOIINUM KPUTEPUSIM:

1. HaBbIKM caMOCTOATENHHOM paboOThl C MaTepUaIlaMU UCCIICTOBAHMSL.

2. YMeHue MpaBMIIbHO IPUMEHSITh METOIBI MCCIICIOBAHMS.

3. YMeHue rpaMOTHO HHTEPIPETUPOBATH TOTyUYEHHBIEC PE3YIbTaThI.

4. CriocoOHOCTh OCYIIECTBIIATh HEOOXOJMMBIE PAacueThl, MOMy4aTh pe3yJbTaThl U Tpa-
MOTHO M3J1arath UX B OTYETHOM JOKYMEHTAILINH.

5. YMeHue BbIIBUTH MPOOJIEMY, IPEUIOKHUTh CIIOCOOBI €€ pa3pelieHts, YMEHUE JAeNaTh
BBIBOJIBI.

6. YMeHnue opOpMHTH UTOTOBBI OTYET B COOTBETCTBHH CO CTaHIAPTHBHIMH TPEeOOBaHUSI-
MHU.

7. YMeHne paboTath ¢ TUTEPATYPOU, HCTIOIB30BATh MIEPBOMCTOYHHKH.

ITynktel ¢ 1 o 7 garot 10 50 % BKJIaga B UTOIOBYIO OLIEHKY CTYJIEHTA.

8. YMeHune 3ammmarh pe3yabTaThl CBOCH paboThl, IPaMOTHOE MTOCTPOSHHUE PEUH, HCITOITh-
30BaHUE NPU BBICTYIJICHUH CHEIUATbHBIX TEPMUHOB.

9. CrtocoOHOCTB KPaTKO M HATIISITHO U3JIOKUTH PE3YJIbTAaThl PaOOTHI.

ITynxTel 7,8 narot 10 35 % BKJIaga B UTOIOBYIO OLIEHKY CTYJIEHTA.

10. YpoBeHb caMOCTOSITEILHOCTH, TBOPYECKOH aKTUBHOCTH M OPUTWHAIBHOCTH TIPH BbI-
MOJTHEHUU paboTHI.

11. BeicTymieHusi Ha KOH(epeHIUAX U MOJArOTOBKA K MyOJUKallMy TE3UCOB JUIsl MeYaTH
10 UTOraM paboOTHI.

[Tynkter 8 — 11 garot 10 15 % BKIIaga B UTOTOBYIO OIEHKY CTY/ACHTA.

Ouenka 5 (OTJIMYHO) CTABUTCS, €CIIU:

® CTYJEHT B CPOK, B TIOJJTHOM 00bEME M Ha BHICOKOM YPOBHE BBIIIOJIHMI KYPCOBYIO pado-
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Ty;

e TeMma, 3asBJICHHAsl B paboTe, pacKphITa MOJTHOCTHIO, BCE BBIBOABI CTY/IEHTA MOATBEp-
JKIEHBI MaTepuaIaMu UCCIIEI0BAHMS U pacyeTaMu;

® IIpU 3alIUTE M HANMCAHUMU PabOTHI CTYJEHT MPOJEMOHCTPUPOBAI BBILICHIEPEUHCIICH-
HbIC HABBIKU U YMEHUS;

® OTYET NOATOTOBJIEH B COOTBETCTBUHU C IPEIBSABIAEMBIMU TPEOOBAHUSIMH.

Ouenka 4 (XOpo110) CTaBUTCS, €CITHU:

® CTYJEHT BBIIOJHUI KypCOBYIO pabOTy ¢ HE3HAUUTEIIbHBIMU 3aMEYaHUsIMH, ObLIT MEHEee
CaMOCTOSITENIEH U UHUIIMATUBEH;

e Tema paboThl pacKpbITa, HO BBIBOJIbI HOCSIT IOBEPXHOCTHBIN XapakTep;

® [paKTHYECKUE MaTepuanbl 00paboTaHbl HE MOIHOCTHIO.

Ouenka 3 (y10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIH:

® CTYIEHTY, KOTOPBIN JOITyCKaJl IPOCYETHI U OMIHOKH B paboTe;

® HE MOJHOCTBIO PACKPbUI 3asIBICHHYIO TEMY;

e Jieal MOBEPXHOCTHBIE BHIBOBI

e ;1200 IPOJAEMOHCTPUPOBAI AHATTUTUUECKHE CIIOCOOHOCTH U HAaBBIKU pabOThI C TEOpE-
TUYECKUMHU UCTOYHUKAMH.

Ouenka 2 (Hey10BJEeTBOPUTEILHO) CTABUTCS, €CITH:

® CTYJEHT HE BBIOJHII KYPCOBYIO paboTy, THOO0 BBHITOIHIII C TPyObIMUA HApYIICHUSMH
TpeOOBaHMIA;

® HE PacKphbUI 3asIBICHHYIO TEMY;

® HE BBINOJHUI MPAKTUYECKON YaCTH paOOTHI.

Bomnpocs! k 3a4éTy, 5 cemectp

1. Konuenuus rudpuauzanuu. [lpupoga C-C u C-H cBszeli B anikanax. [lonsrue o koHpopma-
nusax U koHdopmepax ankaHoB. [Ipoexumonusie Gopmynsl Hetomena. Kondopmanuu stana,
npornaHa, OyTaHa M BBICIIMX aJKaHOB. DHEpreTuyeckas quarpaMma KOHQOPMaIMOHHOIO COCTO-
SIHUSI MOJIEKYJIbI aJIKaHAa.
2. Crepeoxumusi. XUpaIbHOCTh. ACUMMETpHUECKUH aToM. OnTHYecKas akTHBHOCTh. CIIoCOOBI
U300pakeHHsI PHAHTHOMEPOB: TPEXMEPHBIE KIIMHOBUIHBIE MTPOEKINH, IPOEKIIMOHHBIE (POPMYIIbI
Oduiepa, «J1eCONUIbHbIE KO3/b». OTHOCUTENbHAs U abcontoTHast KoHpurypanus. [{uacrepeo-
Mepbl. Paniematsl. MeToibl pa3ieneHns CMECH N30MEPOB.
3. IlpuponHble HCTOYHHUKH aNKaHOB. MeTO/bI CHHTE3a: THAPUPOBAHNE HEIPEICTbHBIX YTIIEBO-
JIOPOJIOB, CUHTE3 4epe3 JMTUN-AUAIKWIKYIPaThl, BOCCTAHOBJICHUE AJIKWITAJIOr€HUI0B (aKTHUB-
HBIMH METaJUIaMU, aJIOMOTHUIPHUIIOM JIUTHA), TUIPOJIN3 METANIOOPTaHUYECKUX COSAMHEHUH,
BOCCTaHOBJICHHE KapOOHUIIBHBIX COeMMHEHUH, peakuusi Biopa u Biopua - ['punssipa, snextpo-
JI13 BOJHBIX PACTBOPOB COJIei KapOOHOBBIX KHUCIIOT.
4. XuMHUYeCKHe CBOKMCTBa aTkaHOB. MexaHW3M peakimii Sr. ['ajoreHupoBaHue (XJIOpHPOBaA-
HHUe, OpoMupoBaHUe, HoaupoBaHue, (GropupoBanue). CynbdoxiopupoBanue. CeleKTUBHOCTh
paZvKalbHbIX PeaKuil U OTHOCUTENbHAs CTAOUIBLHOCTh aJKWIBHBIX pajuKaioB. TepMUUYECKU
U KartanuTuueckuil kpekuHr. Hurposanwue. XKunkodasznoe nurpoanue (M.M. KonoBaios), ma-
podaszHoe HuTpoBaHue okcuaamu azota (A.M. Tutos).
5. Oxucnenue ankanoB. ['openue. Oxucnenue ankaHoB ¢ paspsiBoM C-C cBszeit. Oxucienue
H-aJIKaHOB 710 ciupToB 0e3 pa3priBa C-C cBs3zeli (cmocod bamkuposa). Pacmennenue. Kpekunr,
nupoisu3. [loHsTHE O TEPMUUECKOM M KaTaIUTHYECKOM KpekuHre. M3omepuszainus H-aJKaHOB B
M30aJIKaHblI.
6. Ilpupoma nBoiiHOW cBsa3u. ['eomerpuueckas wuszomepust (yuc-, mpamc- u Z-, E-
HOMEHKJIaTypa). MeTobl CHHTEe3a: STMMUHUPOBAHUE TaIOT€HOBOIOPO/Ia U3 aJIKUITaIOreHHU 0B,
BOJIbI U3 CIIUPTOB, CTEPEOCETIEKTUBHOE BOCCTAHOBJICHUE AIKUHOB. Pl CTaOMIBHOCTH alKEHOB,
BBIBEJICHHBI Ha OCHOBE TEIUIOT TMAPUPOBAHMSA. |'€TepOoreHHoe M rOMOT€HHOE T'MAPHUPOBAHUE
AJIKEHOB.
7. DnexrpodunsHoe mpucoeanHenne (Adg). OOmee mpeacTaBIeHne 0 MEXaHU3ME PEaKIni, -
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U G-KOMIUJIEKChI, OHHEBbIe HOHBL. CTepeo - U peruoceneKTuBHOCTh. [IpaBuino MapkoBHUKOBA.
l"anorennpoBanue: MexaHu3Mm, crepeoxumus. [ uaporanorennposanue. [ uaparamus.

8. IIpombliuieHHBIH METOJT CUHTE3a 3TaHoJa u npornaHosa-2.
Oxucnenune ankeHOB 0 okcupaHoB (rmo [IpunexaeBy) u no auonoB no Barunepy (KMnOs) u
Kpure (OsO4). CTepeoxumust THAPOKCUIMPOBAHUS aJIKEHOB, 030HOJIM3 aJIKECHOB.

9. PaguxanpHbIe peakiuy: MPUCOEANHEHHE OPOMUCTOrO BOJIOpOJA 1Mo Xapamry (MexXaHu3M) U
aITWIIbHOE TajoreHupoBanue mno Llurnepy.

10. DOnekrpodunbHOE MpUCOETUHEHNE K ankiuHaM. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH all-
KMHOB U aJKEHOB. ['anoreHupoBanue, ruipupoBaHue, Tuaporajiorenuposanue, rujgparanus (Ky-
4epoB).

11. Ilpupona TpoitHO# cBsi3u. MeToabl cuHTe3a aKUHOB. C-H-KHCIIOTHOCTH aneTuiieHa, MmoHs-
THE 0 KapOaHMOHAX. AIIETHICHUbI HATPUS U MeJIU, MarHUHOPTaHUYECKHE TPOU3BOHbIC AJIKH-
HOB: MX MOJyY€HUE U UCIIOJIb30BAHNE B OPraHUYECKOM CHHTE3E.

12. Twunsl gueHOB. AJUICHBI, CONPSHKCHHBIE TUEHBI. MeToasl cuHTe3a 1,3-1MeHOoB: IerHuapupo-
BaHUE aJKaHOB, Aeruiparanus 1,4-guonoB. byramuen-1,3, ocobenHoctu crpoeHus. Momeky-
aspHble opoutanu 1,3-nueHos. ["asoreHupoBaHue U rujporajoreHuposanue 1,3-aueHoB. Au-
nun-katuod. 1,2- u 1,4-npucoenunenue. Peakuus Jwibca-Anpaepa ¢ alIkeHAMU U aJKUHAMHU,
CTEPEOXHUMHUS PEAKIIUH U €€ IPUMEHEHUE B OPIraHUYECKOM CHUHTE3E.

13. Peakmuu Hyki1€0(GUIBHOTO 3aMEIIEHUs Y HACBHIIIEHHOT0 aTOMa YriiepoJa B alKUITaJoreHu-
Jlax, KaKk METOJ| CO3JIaHUs CBSI3U YIVIEPOJ-YIJIEpPOJl, YIJIEPOA-a30T, YIJIEPOI-KUCIOPO, YIIepoa-
cepa, yraepoa-gochop (monydeHuHe alKUITalIOTeHUIOB, CIHPTOB, THOJOB, MPOCTHIX 3(PHUPOB,
HUTPOCOETMHEHNUH, aMUHOB, HUTPHIIOB, CIIOKHBIX 2(HPOB U JIp.).

14. OcHoBHbBIE XapaKTEPUCTUKU SN2 peakiMii, BajbAeHOBCKOe oOpaiieHue. [loHsTHe 0 HyK-
e0(UITBHOCTH.

15. Peakuuu Sn1l-tuna. KapOGoxaTuoHsl, (akTopsl, omnpeaensiomue ux ycroitunBocts. Ilepe-
rPYNIUPOBKH KapOOKaTHOHOB.

16. Konkypupyromue peakuuu aerunporaigorenuposanus: E1, E2. HanpaBnenue >numuHupo-
BaHus. [IpaBuna 3aiinesa u ['opmana.

17. OpHoaToMHBIE CIUPTHL. DIEKTPOHHOE CTPOCHUE CIIUPTOB, CXEMa G- CBA3EH, UX MOJSPHOCTb.
MeToibl MOTYYEHHS: OKUCIIEHUE AJKAaHOB, U3 AJIKEHOB, KapOOHUJIBHBIX COEIUHEHHM, raiore-
HAJIKAaHOB, C MTOMOILBIO PEaKTUBOB [ pUHbBsIpa, U3 AMUHOB, CIOXKHBIX 3(UPOB U KAPOOHOBBIX KHC-
JIOT.

18. CaoiictBa ciupToB. CiupThl, Kak cinadbie O-H kucnotel. CniupTel, Kak ocHoBaHus JIbronca.
19. 3amemenue rUAPOKCUIBHON TPYMIBI B CIIUPTaX Ha TaloreH (IMoj JAeWCTBUEM TaloTeHOBO-
JIOPOJIOB, TaJIOreHU10B (pocdopa, XJIopucToro THOHMIA). MexaHu3M U 3aMmenienus. [leruapara-
1Sl CIIUPTOB.

20. OxwucieHue NepBUYHBIX CIMUPTOB J10 aJIbAECTHI0B U KapOOHOBBIX KUCIIOT, BTOPUYHBIX CIIUP-
TOB /10 KETOHOB. PeareHTrl OKMCIEHHsI HA OCHOBE XPOMOBOT'O aHTUPU/IA U IBYOKHCH MapraHIa.
21. JIByxaTtomHble cniupThl. MeTonbl cunTe3a. CBoiicTBa. KauecTBeHHas peakuus.

22. Tlpocteie 3¢upbl. MeToasl MOMYYSHHS: peakius BHibsiMcoOHa, aTKOKCHMEPKYPHpPOBAaHUE
QJIKEHOB, MEXMOJIEKYJIsIpHas Aeruaparanusi cnupToB. CBOMCTBA MPOCTHIX 3(pUpoB: 0OpazoBaHue
OKCOHMEBBIX COJIEH, paclIerieHne KUCI0TaMu.

3amaun

1. 3aBepuinTe ypaBHEHHE peaklMd MOHOXJIOpHpOBaHMs OyTaHa (2-Merminpomnana). Jlaiite me-
XaHU3M U OOBSACHUTE COCTAB MPOTYKTOB PEAKIINH.

2. YCTaHOBHTE CTPOCHHUE OCHOBHBIX MPOAYKTOB MPUCOEANHEHHS] OPOMOBOIOPO/IA K CIETYFOIIUM
COEJMHEHUSIM B YCJIOBUSX CBOOOJHOMOHHOTO M PAJUKAIBHOTO MPOILIECCOB: 3-XJIOPIPOMMIICH,
AJUTMIIOBBIN CIUPT.

3. I3 KaKoro rajoreHoajJkaHa v ¢ MOMOUIbI0 KaKUX PEAKIUI MOKHO MOJIyYHUTh CIEAYIOIIUE CO-
enuHeHus: OyTaH, OyTeH-1, OyTaHo1-2, Oy TUIIIIMAHU], XJIOPUCTHIN OyTHIMArHUiA?

4. YcranoBute crpoeHue BeniectBa cocrtaBa CsHi20, koTopoe mpu B3auMozeicTBUU ¢ OpoMu-
CTBIM OyTHJIMarHMEMBBIAEIAETCS OyTaH, a IPU OKUCICHUH 00pa3yeTcsl BEUIECTBO, BOCCTAHABIIN-
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Barolee (PeJIMHIOBY KHUAKOCTh. HanummTe ypaBHEHUS YIIOMSHYTBIX PEaKIIHiA.
5. Hanumure npeBpalieHusi reKCuHa-3 Mpu JEHCTBUU CIEAYIOLIMX PEAareHTOB: a) HaTpuil B
xuakom ammuake, 0)Ho,Pd|BaSOa, B)LiIAIH4. HazoBuTe mpoayKTHI 10 3aMECTUTEIHHON HOMEH-
KJIaType.
6. Hanummre crpykrypHyto GopMmyiy MpoaykTa, o0Opa3yollerocs B pe3yjbTaTe peakiuu Mpo-
nanHona-1 ¢ KakIsIM M3 CIEIYIOMUX peareHToB: cepHas kucinora (mpu 140°); cepras kucnora
(mpu200°); a3oTHas KucnoTa (B IPUCYTCTBUM CEpHOI); mupuauH-okcua xpoma(V1); Metammmye-
CKMI HAaTpUH, UXPOMAT KaJIus B IPUCYTCTBUU CEPHOU KHUCIIOTHI.
7.Hanumure ypaBHEHUs peakluil C yKa3aHHEM pEareéHTOB, HEOOXOAUMBIX JUIsSl MONTy4YeHHsS 2-
(dbeHmIITaHoa U3 CIICAYIOIINUX HCXOIHBIX COCTUHEHHI: OpOMOEH30I, CTHPOJI, (ECHIIIAIICTUIICH.
8. Ilpeackaxure OCHOBHBIE MPOIYKTHI PEaKIuil mporeHa ¢ 1) 030HOM (BOCCTaHOBHUTEIHHOE
paciieruieHue), 2) mepMaHraHaToM KaJids B IIETIOYHOM cpesie, 3) BoJoW B KUCTIOM cpene, 4) Opo-
MOBOJIOPOJIOM B MPUCYTCTBUU MEPEKUCEH.
9. IMonmyuute OyTanuen-1,3 u3 1,4-mubpomdyTana, u3 1,4-0yranauona, us 4-ximopoyrena-1.
10. Kakue coeuHeHHs MOTydaTcsi B pe3ylibTaTe JUEHOBOIO CHHTE3a U30MpPEeHa ¢ aKpUJIOHUTPH-
JIOM ¥ METHJIBUHUJIKETOHOM?
11. TloxyunTe akpoJsienH U3 raulepuHa. Hanummure 171 Hero peakuuio rupaTaium.
12. OcymiecTBuTE MpeBpaIICHUE: STUICH— OKUCh dTHIIEHa — OyTaHoi-1— OyTaHaib. YKaxuTe
YCIIOBUS IPOBEJCHUS PEaKIIUM.
13. Ha 1,1-muOpoMOyTaH moOCIeA0BaTEIbHO TOJACHCTBYHTE W30BITKOM CIIHPTOBOTO pacTBOpa
TUAPOKCUAA Kalusi, U30BITKOM OpOMOBOJIOPO/A, BOJHBIM pacTBopoM miénoun. HazoBute mpo-
MEKyTOYHBIE BENIECTBA M KOHEYHBINA POIYKT.
14. Ucxons u3 aneTuiieHa, moirydute OpOMUCTHINA 3Tuil. Hanmuimmure A Hero peakiuu ¢ HUTPU-
TOM cepedpa, C MarHueM B abCOMIOTHOM 3PUpPE, C AMMHAKOM, C TUIIATOM HATPHUS.

Bomnpocel Kk 3k3aMeHy 110 OpraHMYecKuil XuMuH, 6 cemectp
1. Crpoenue Oenzona. Gopmyna Kekyne. Monekymnspasie opoutanu Oensona. Konmenius apo-
maTuaHOCTH. [IpaBuno Xrokkens. Kpurepun apomMaTHUHOCTH: KBAHTOBOXUMHUYECKHI, YJHEPTEeTH-
YECKHUH (TEIIOTHI TUAPUPOBAHUS) 1 MATHUTHBIH.
2. KonpaeHcupoBaHHbIE apoMaTHYeCKHE YTJIeBOAOpOAbl: HadTanuH. OCOOEHHOCTH CTPOEHHUS.
[Tosryuenue. CBoiicTBa (peakuu NpUCOEIMHEHUS, OKUCICHUS, dJEKTPO(PUIBHOIO 3aMELICHHUS).
3. KoHaeHcHpoBaHHBIE apOMaTHUECKUE YTIEBOAOPOAbI: (eHaHTpeH. OCOOEHHOCTH CTPOCHHUS.
[Tosryuenue. CBoiicTBa (peakuu NPUCOEIUHEHUS, OKUCIEHUS, dJIEKTPO(PUIBHOTO 3aMELICHHS).
4. KoHJeHCHpOBaHHBIE apOMAaTHYECKHE YTIIEBOAOPOAbI: aHTpameH. OCOOEHHOCTH CTPOEHHS.
[Tosryuenue. CBoiicTBa (peakuyu NpUCOEINHEHUS, OKUCICHUS, dJEKTPO(PUIBHOIO 3aMELICHHUS).
5. Ilony4yeHne apoMaTHUECKUX YIJIEBOJOPOIOB B IPOMBIIIJICHHOCTH - KaTAIUTHUYECKUH pUdop-
MUHT He(pTH, epepaboTKa KOKCOBOTO ra3a U KAMEHHOYTOJIbHOM cMoJIbl. JIabopaTopHbIE METO b
cuHTe3a: peakuus Bropua-®dutrura, ankunrpoanue O0eHzona u apeHoB no Opuzaento-Kpadrey,
BOCCTaHOBJICHHE )KUPHOAPOMATHIECKIX KETOHOB.
6. Karanutudeckoe ruipupoBaHue apeHOB, BOCCTaHOBJIEHUE apeHoB no bepuy. Peakuuu 3ame-
HIEHUsT BOJOPOJia B OOKOBOM IENMU alKMJIOEH30JI0B Ha TaioreH. OKHUCICHHE aTKUIOSH30I0B 1
KOHJICHCUPOBAHHBIX apOMATHUECKUX YTIEBOJAOPOIOB /10 KAPOOHOBBIX KHUCIIOT.
7. Peakuu apoMaTuyeckoro aeKTpopuiIbHOro 3amernieHus. OOIMe MpeiCcTaBlIeHUs O MeXa-
HU3Me peakiuid. [IpencraBnenue on- U ¢ -komIuiekcax. CTpyKTypa MEpeXOAHOT0 COCTOSHHSL.
HurtpoBaHue, raoreHupoBaHue, CyIbOUpOBaHHE.
8. BuusHHMe 3amecTHTENs Ha CKOPOCTb W HampaBiieHUE 3JIeKTpoduibHOro 3amemenus. Cormna-
COBaHHAsI U HECOTJIACOBAHHAsl OpUEHTAIIMSL.
9. AnxunupoBanue apeHoB o @punenro-Kpadrcy. Ankunmpyromye areHTel. MexaHu3M peak-
un. [lommankwmmpoBanue. CUHTE3 AHAPWI- U TPHAPHIMETAHOB. TpHapHIMETHIKATHOHBI, aHH-
OHBI ¥ paJUKaIbl. MeTObI NX TEHEPUPOBAHUS U CTAOMIBHOCTD.
10. AmunmupoBanue aperoB 1o dpunento-Kpadrcy. Auunupyromue areHThl. MexaHu3M peak-
uu. PernocenekTuBHOCTh anuiupoBaHus. Gopmunupoanue mno [arrepmany-Koxy u apyrue
POJICTBEHHBIE PEAKIUH.
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11. TIIpeBpamenue ragoreHOEH30J0B B (PEHOJIBI U apOMATHYECKUE aMUHBI. MeTobl TeHEPHUPO-
BaHus U Qukcanuu aeruapodensona. Ctpoenue aeruapodeH3ona. MexaHu3M MPUCOSTHHCHUS -
oTwIeIUIeHus SNAT, TpUMephl peakuil U aKTUBUPYIOIIee BIUSHUE 3JIEKTPOHOAKLIETITOPHBIX 3a-
MecTuTesell. AHMOHHBIE G -KOMILIEKCH MelizenreliMepa U X CTpOCHHE.

12. ApununoBas kucnota. Konnencanus J{ukmana. AuuigonHoBasi KOHAEHcalus 3(UpOB -
KapOOHOBBIX KHCIIOT KaK METOJ CHUHTE3a CpPEeIHUX MakpouukiioB. DtanmeBas u TepedraneBas
KHUCJIOTHI, IPOMBIIUIEHHBIE METO/IbI MTOyueHus. DTaneBblil aHTuapul, GTATUMUT U €T0 UCIIOJIb-
30BaHUE B CUHTE3E.

13. Metonbr nonyuenus denosnon. CoiicTBa: peHombr kak OH-KHUCTOTHI, BIUSHUE 3aMECTUTE-
JIel Ha KUCIOTHOCTh (heHOJIOB. Peakiuu 3MeKTpoUIBbHOTO 3aMEIICHHS B apOMaTHYECKOM SIpe
denonoB. KapOokcunupoBanue (QpeHONATOB MIen04HbIX MeTamioB o Kompbe. dopmumnmposa-
uue. [leperpynmnupoBka ammioBbix 3¢upoB dhenonon (Kisiizen).

14. JIByxocHOBHbIE KUCIOTHL.. MeToasl cunTe3a. ll{aBeneBas KucnoTa, TUITHUIOKCANAT B CIOXK-
HO3(pHupHOW KOHACHCAIMU. MaJloHOBast KUCJIOTa: CUHTE3bI C MaJIOHOBBIM d(UPOM, peakius Mu-
XaoJsl, KoHAeHcauu ¢ anpaerugamu (Kuesenarens). SlutapHas kucnora, ee anruapua, umug, N-
OPOMCYKIIMHUMHUI.

15. Cunre3 monocaxapuaoB. Peakiun monocaxapuaoB. CHHTE3 MPOCTHIX U CIOKHBIX 3(UPOB
MoHOcaxapua0oB. OKHCIeHHE U BOCCTAHOBJIEHHE aiba03. O0pa3oBaHuEe 03a30HOB.

16. MerTo/ibl MOJIy4EeHUS ANbJIETHIOB U KETOHOB. [IpoMblnienHoe nonydenue Gopmanbaeruia,
ameTaibIerua M BBICHIMX ANbAeTUI0B (ruapodopmumupoBanue). CTpoeHne KapOOHHILHON
TPYIIIBL, €€ MOJSIPHOCTD U MOJISPU3yEMOCTb.

17. MexaHu3M HYKJICOPWIBHOTO MPUCOCIUHEHUS 10 KapOOHWIBHON TPYIIIE aJIbJICTHIOB U Ke-
ToHOB. KucnoTHbI 1 ocHOBHOH KaTanu3. [Ipumeps! peakuuii. 3amura KapOOHUIBHON TPYIIHL.
[Tomrydenue OUCYIbPUTHBIX TPOU3BOIHBIX U [IHAHTUIAPHUHOB.

18. Hutpoankansl. Metoasl cunte3a. CTpoeHre HUTpOrpynmbl. KUCIOTHOCTh U TayTOMEpUs
HUTpOAJIKaHOB. Peakiuu HUTpoankaHoB. ApoMaTudeckre HUTpocoenuuenus. CHHTE3 U BOCCTa-
HOBJIEHUE HUTPOAPEHOB. beH3UAMHOBAas IeperpynnupoBKa.

19. B3aumojelicTBHE anbJACTHUAOB M KETOHOB C a30THCTHIMH OCHOBAaHHUSMH, C METAJNIOOPTaHU-
YeCKUMHU coequHeHussMHu. CUHTe3 criupToB. EHONMM3a1Ms abIeruA0B U KETOHOB.

20. Metopl MONy9YeHHUS] aMUHOB. AMUHBI Kak OCHOBaHUs. CpaBHEHHE OCHOBHBIX CBOHCTB aJu-
daTUUecKnX U apoOMaTUYECKNX aMHHOB. BiHsHHEe HA OCHOBHOCTh aMUHOB 3aMECTUTENICH B apo-
MaTHYECKOM SIIpE.

21. AnkunvupoBaHUE U allMJIUPOBaHHE aMUHOB. 3alluTa aMUHOTPYIIEL. TepMudeckoe pasnoxe-
HUE THAPOKCUIOB TeTpaanikmiaMmonus no ['opmany. B3zaumoneiictBue anmparnyeckux U apo-
MaTUYECKUX aMHUHOB C a30TUCTOM KUCIOTOM. OKHUCIIEHHE U rajJoreHupoBaHue aMUHOB. Peakiuun
ANEKTPOPIIHLHOTO 3aMENICHUS B aPOMAaTUUECKIX aMHUHAX.

22. AnpnonpHas U KPOTOHOBasi KOHACHCAIUS ajbJAETHA0BB, MEXaHU3M peakiuil. beHzonHoBas
KOH/JICHCAITHS.

23. Apomaruueckue auazocoenuHeHus. MexaHu3M peakuuud aua3otupoBaHus. CTpoeHHEe U
YCTOMYMBOCTH COJIEH THA30HUS.

24. BoccTaHOBJICHHE albACTHAOB U KETOHOB. OKHCIIEHUE allbJIETH]IOB, PEareHThl OKHCIICHUSI.
OkucneHne KeTOHOB Mepkuciotamu 1o baiiepy-Bemnurepy. JlucnponopuroHrupoBaHue aibie-
rugoB no Kannuiapo (mpsiMasi 1 nepeKkpecTHasi peakiun).

25. Peaknmu nmaszocoenuHeHH 0€3 BBIACTICHHS a30Ta: BOCCTAHOBJICHHE J0 apWITHAPA3HUHOB,
azocoueTanre. A30COUYeTaHHE KaK peakius SIeKTPO(UIHLHOrO 3aMelleHus. A30- U JHUa30Co-
CTaBJISIIOIINE, YCIIOBHE COUETAHUsI C aMMHAMU U (eHoJIaMU. A30KPACUTENH.

26. dypan, tnodeH, muppona. CHHTE3 C UCHONB30BaHUEM |,4-TUKaApOOHUIBHBIX COEIUHEHUN
(ITaans-Knopp), B3aumMubie nepexo/s! (peakuust FOpreBa). Peakuinuu snekTpoduiibHOTO 3amelte-
HUS B TSTHWICHHBIX apoOMaTHYeCKHX Tereporukiax. OpueHTanus 3MeKTpoGuiIsHOro 3amere-
HUSL.

27. CtpoeHue kKapOOKCUIbHOU rpyniibl. OU3HKO-XMMHYECKHE CBONCTBA: aCCOIMAIINS, TUCCOLIU-
anusi, BIUSIHUE 3aMECTUTENICH Ha KUCIOTHOCTD. ['amoreHupoBanue Kuciaot no I'emo-Donbsrapmy-
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3enuHckoMmy. IluponuTuueckas keroHusaunus, >nektposns no Konbbe, nexapOokcuianpoBaHue
110 XyHCIHKKEpY.

28. IMupugun. Ocobennoctu crpoenus. CuHTe3 nupuanHa. Peakiuu 351eKTpo(uiIbHOrO U HyK-
71e0(UIBHOTO 3aMelIeHus B siape nupuanHa. OCHOBHbIE cBOicTBa nmupuanHa. OKUCIIEHHE U BOC-
CTAHOBJIEHUE MUPHUIUHA.

29. Iupugusa. Cunte3. OcHOBaHHBIE CBOWCTBA. Peakiuu NMUpUIMHA C ATKAITAIOTEHUIAMU.
OxucneHue 1 BocCTaHOBJIEHHE. Peakun 371eKTpopHIIbHOTO 3aMelleHusl.

30. IIpousBoaHble KapOOHOBBIX KHUCIOT: TaJIOT€HAHTUAPUABI, AHTHIPUIBI, CIOKHBIE I(PHUPHI,
amuJipl. Merozbl mosyueHust. Peakiuu: ruiposins, ajlkoroianus, aMUHOMNN3.

31. HyxneoduipHoe 3aMelieHne aTOMOB BOJAOPOAA B MTUPUIHHE.

32. HomenknaTypa amMMHOKUCIOT. IlpupoaHble aMUHOKUCIOTHI. XUPaIbHOCTh aMHHOKHUCIIOT,
o0pasyrouux npoTenHsl. KuciaoTHO-ocHOBHBIE (aM(OTEpHbIE) CBOMCTBA MPUPOJTHBIX AMUHOKHC-
70T. CHHTE3bI & -aMUHOKHCIIOT U pa3feieHne paueMUYecKiuX GopM. ACUMMETPUUYECKUI CUHTES.
33. Monocaxapuzapsl. Kinaccudukanus u crepeoXumMusi MOHOCAXapHIOB. AJIbIO3bI U KETO3BI. O
u b -Anomepsr. TayTomMepusi MOHOCAaXapuI0B, MyTapOTALHsl TJIFOKO3bl. XMMHUUECKAE CBOMCTBA
MOHOCaXapH/I0B.

34. ucaxapunbl (0MO3BI): MaibTO3a, IEUIOOMO03a, JaKTO3a, caxapo3a. BoccTaHOBHUTEIIbHBIC
cBoiicTBa nmucaxapunoB. MHBepcus caxapossl. [lonucaxapuisl: Kpaxmal, IeJUTioo3a.

35. Oxkcukucnorsl. Knaccupukanus. Ontuueckas u3oMepus OKCUKUCIOT. CHHTE3bl OKCHKHC-
710T. OCOOEHHOCTH XUMUYECKUX CBOMCTB.

36. Kiaccudukauus alunukioB. DHEpPrus HaNpsDKEHUs] LUKIOAIKAHOB M €€ KOJMYECTBEHHAs
OLICHKA HA OCHOBAHWM CPAaBHEHHs TEIUIOT 00pa30BaHUS M TEIUIOT CTOPAHMSI IUKIIOATKAHOB U CO-
OTBETCTBYIOLIMX aJIKAHOB. THIBI HANpPSDKEHUS B LIUKJIOAIKaHAX M MOJpa3JieIeHUe LUKIOB Ha
MaJible, CpPEHNE IIUKIJIBI 1 MaKPOIHKIIBL.

37. CtpoeHue LUKJIONpONaHa, HUKJI00yTaHa, HUKIONEHTaHa, [uKiorekcana. Konpopmannon-
HBI aHAJIN3 [UKIJIOTeKCaHa. AKCHAIbHBIE W SKBaTOPHAIIbHBIC CBS3HM B KOH(popmMarun "kpecio”
IIUKJIOT€KCaHa.

38. MeTopl CHHTE3a HUKIIONPONaHa, MUKI0O0yTaHa U UX MPOU3BOAHBIX. OCOOCHHOCTH XHUMHUYe-
CKUX CBOMCTB COEIMHEHUH C TPEXUICHHBIM IIUKIIOM.

39. CuHTe3 COeQMHECHWMIA psjia IHUKJIONCHTaHAa W IuKIorekcaHa. OCOOCHHOCTH XUMHUYECKHX
CBOWCTB IIMKJIONIEHTaHAa U IIUKJIOTeKCaHa.

3anaun

1. I3 anunmHa M Jpyrux HEOOXOJUMBIX HEAapOMAaTHYECKMX pEareHToB moiyuure 3,4,5-
TPUHUTPOOPOMOEH30II.

2. Kakue npoJyKThl MOKHO MOJYYMTh MPU OKUCIEHUH TIIOKO03bI? Hanuimre ypaBHEHUs! COOT-
BETCTBYIOIINX PEAKINH, YKOKUTE YCIOBHUS UX MTPOBEICHUSI.

[Tpennoxxute cxemy cuHTe3a 3-0poM-2,5-AMMeTHIIOeH3aNIbETHAA U3 TOIyOJIa.

W3 neHTO3bI MOTYYUTE TEKCO3Y.

Hanumure ypaBHeHHs peakuuii: a) GpyKTO3bl C aManbraMoil HaTpHst B BOJHOM cpene,

0) GpyKTO3BI C XJTOPUCTHIM AIIETUIIOM (B U30OBITKE).

[TsaTHUIeHHBIA HACHIIEHHBIN a30THCTBIA TETEPOLMKI — TUPPOIUIUNH — UMEET CBOMCTBA BTO-
puYHOTO aMHHA. Harmummre ypaBHEHUS €ro peakiuii ¢ XJIOPOBOJOPOIOM, OEH30HIOPOMHUIOM.

8. Jns dypana, Tnodena, nupposia NpuUBEAUTE MPUMEPHI pPEeaKLUil: a) 3MEKTPOPHIBHOTO 3aMe-
nieHus1, 0) MPUCOCTUHECHHS.

9. M3 GeH307a W MPOIMIOBOrO CHMPTa MOJIY4YHTE MPONUiIOeH30s U u3onponuidenson. ITomy-
YEHHBIE YTIIEBOIOPO/IbI OKHACIIUTE TIEPMAHTAHATOM KaJIHsl.

10. "3 Oenzona u Apyrux HEOOXOIUMBIX PEAreHTOB IOJIyYUTE METHIJIOBBIN 3¢up S-aMuHO-4-
OpoM-2-HUTPOOCH30HHOM KUCIIOTHI.

11. IMonyuure 2,5-AMMETHUILUKIONEHTAHKAPOOHOBYIO KHCIIOTY, UCXO/s U3 HATPUHMAIOHOBOTO
3¢upa ¥ COOTBETCTBYIOLIMX JUTAJION€HOIPOU3BOIHBIX.

12. U3 GeH3ona nmoxy4ute HOIOSH3OII.

13. Kak xuMu4yeckuM myTéM OTJIMYUTh Caxapo3y OT JIAKTO3bI?

No ko
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14. TlpuBeguTe cXeMy €HOJM3AIUN MaJIbTO3bI.
15. Hanummre ypaBHEHUS peakiuii MOHOCYIb(upoBaHUS O€H3071a, MHUPPOJIAa W MUPUIAMHA.
VYkaxxure ycnoBus.
16. IMomyuure 2-aMHHO- U 3-aMUHOIMPHUINH.
17. I3 GeH3ona v MpOMUIOBOrO CIHMPTA MOJydnuTe IMponuideH3on u uzonpomnmidenson. [Ipen-
JIOKUTE MEXaHU3M peakiuu. [lonydeHHbIe yIriieBOAOPOIbl OKUCIUTE IEPMAHTAaHATOM KaJIusl.
18. Cpenu nepevncieHHbIX COEIMHEHUM YKa)XKUTE T€, B KOTOPBIX MPOSBIISECTCA HECOIVIACOBAHHAS
OpHUEHTAIUS: M-aMUHOAHWINH, M-HUTPO(heHo, M-Kpe3o. [IpuBeaure mpuMepsl peakiuii 1ek-
TPO(UIBHOTO 3aMeIlleHus B 3TUX COeAUHEHHIX. PaccMoTpuTe MexaHu3Mm.
19. Pacnonoxxute coeauHEHUs MO BO3PACTAIONICH JIETKOCTU MPOTEKAHUSI PEAKIUN 3IEKTPO-
(UIBLHOTO 3aMENICHHS: OCH30HUTPHII, AMHHOOEH30J1, XJIOPOSH30J1, U30MPONMMIIOEH301. ApryMeH-
TUpYHTE cBOU BbIOOD. [IpuBeanTe NprMeEphl COOTBETCTBYIOIIMX PEAKIIMA.
20. Kakoii yriieBogopo/i mojiy4aercs npu alKWIMPOBaHUH O€H3071a OPOMUCTBHIM U300yTUIIOM 1O
peaxn Opunensa-Kpadrca? Paccmorpure Mmexanusm peakuuu. [lpeanoxure qpyroi myTb cuH-
Te3a.
21. PacnonouTe COCIUHEHHUS 10 YBEITUYEHUIO BHIXOa M-M30Mepa, 00pa3yIoUIerocs npyu HUT-
pOBaHMM TONYyOJa, OEH30TpUXIOpUaa, OeH307a. ApryMeHTUpyHTe cBOil BbIOOp. Paccmotpure
MEXaHHU3M.
22. Hutposanue 2,4,6-Tputper-06yTHnTonyona (HuTpyromas cMeck, 25°C) mpusoaut k o6paso-
BaHMIO TPEX a30TCOJEPKAIIMX OPraHUYECKUX coenuHeHni. Hamummre cTpykTypHBIE GOpMYIIBI
9TUX NPOAYKTOB peakiuu. [Ipeninoxkure MexaHW3Mbl, KOTOpbIe OOBICHUIU Obl 0Opa3oBaHUE
KaXKJ0ro MPOJyKTa.

IIpuMepHasi TeMaTHKa KypCOBBIX padoT
HyxneodunsHoe 3amelieHue B ciupTax.
DnexTpoduabHOE apoMaTHIECKOe 3aMelIeHHE.
Hurposnposanue.
Oxucnenue ClupToB U aJIbJETH]IOB.
Peakuyu kapOOHOBBIX KUCIOT M UX POU3BOAHBIX C OCHOBAHUSIMHU.
CrnoxHOdpupHast KOHACHCALHSL.
AJB10IbHO-KPOTOHOBASI KOHJEHCALIMSL.
BoccranoBneHne HUTPO30- U HUTPOCOEAUHEHU.
A3ocoueranue. A30KpacuTenu.
10. M3yuyeHne 6MOXMMHYECKOTO COCTaBA CEMSH aMapaHTa.
11. duszuko-XxuMUYECKHE CBOMCTBA (DEPMEHTOB CEMsIH aMapaHTa.
12. BriusiHUE CTpeccOopOB Ha aKTUBHOCTh ()EPMEHTOB CEMsIH aMapaHTa.

©CoNok~wWNE

6.3 OneHo4HbIe cpeacTBa I NPOBEPKH YPOBHSA C()OPMHUPOBAHHOCTH KOMIICTCHIM I
YK-1, OIIK-8, I1K-2
TecThl cofiepKar CleyIoNe TUIbI 331aHU:

Ne 3a1a- Bec 3aga- | Pe3yabTart oueHuBanus (0aJ1J1bl, HOJYy4YeH-
Tun 3agaHusa st HUA Hbl€ 32 BBINOJIHEHHE 32/1aHusl / XapaKTepu-
(6amn) CTHKA NMPABUWJILHOCTH OTBETA)
3a/IaHUs 3aKPBITOTO 1,23 1 Gamn 1 6 - monHOE TpaBMIIbHOE COOTBETCTBHE; O O -
THUTIA C BEIOOPOM OJI- OCTaJIbHBIC CITyJYaH
HOTO MpaBuIbHOTO (1
u3 4)
3a/IaHUs 3aKPBITOTO 4,5,6,7 |2 Oama 2 0 — MOJIHOE MPaBUIBHOE COOTBETCTBHE (TI0-
THUIIA C BEIOOPOM He- CJIEJIOBATEIILHOCTh BAapPHAHTOB OTBETa MOMKET
CKOJIBKUX TTPaBUIIbHBIX ObITh MI000H); 1 6 — ecnm gomyleHa OjaHA
oTBeTOB (3 U3 6) omuOKa / OTBET MPABWIBHBINA, HO HE TIOJHBIH;
0 6 — ocTanpHBIE CITyYaH

3aJIaHUsI 3aKPBITOTO 8,9 2 Oamia 2 0 — moJIHOE TIPaBUJILHOE COOTBETCTBHE; 1 O
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TUTIA HA YCTAaHOBIICHUE
cooTBeTCTBUs (4 Ha 4)

— €cJIM JOTyIleHa OjHa olnOKa / OTBET mpa-
BWILHBIM, HO He IOJHBINA; 0 0 — ocTajJbHBIE
ciyvyau

3aJIaHUE 3aKPBITOTO 10, 11 2 Oaina 2 0 — moJIHOE TIpaBUJILHOE COOTBETCTBHE; 1 O
TUTIA HA YCTAaHOBJICHUE — €CIIi JIOTyIIeHA OJIHA OIMOKa / OTBET Ipa-
[IOCIE0BATEILHOCTH BWJIBbHBIM, HO HE MMOJHBIN; 0 O — OCTaJbHBIE
ciyJau

3aJIaHusI OTKPBITOTO 12,13 3 Oana 3 6 — moyiHOE TIpaBUJILHOE cooTBeTcTBHE; 0 O
THUTIA C KPATKUM OTBE- — OCTaJIbHBIE CITyYaHu.

TOM

3aJ]aHUsl OTKPBITOTO 14, 15 5 6ayIoB 5 6 — moJIHOE MPaBUIIBHOE COOTBETCTBHUE; €CIU

THUIIA C Pa3BEPHYTHIM
OTBETOM

JOTyIIeHa OfHA OIIMOKA/HETOYHOCTH / OTBET
MPaBWIbHBIN, HO HE TMOJHBIA - 3 Oamia; ecnu
JOTyIIeHO Ooyiee OAHON OMIMOKH / OTBET He-
IPaBUWIBHBIN / OTBET OTCYTCTBYET — 0 6ayuioB

dopmupyemasi KOMIETEHIIUA

HNuagukaropsl ¢chopMUPOBAHHOCTH KOMIIE-
TEeHLHH

YK-1. Cnoco0eH ocymiecTBIsATh IOUCK, KpH-
TUYCCKUH aHAU3 U CHHTE3 HH(pOpMaInH,
MPUMEHSATHh CUCTEMHBIN TTOIXO0/ JIJIS PEeIICHUS
[MOCTaBJIECHHBIX 3a1a4

VYK-1.2 HaxoauT v KpUTHYECKH aHAIU3UPYET
nH(pOpMaLKI0, HEOOXOUMYIO JUIsl pELIeHHUS T10-
CTaBJICHHOM 3aJauu.

3aganue 1. B kakom U3 BapraHTOB BEILIECTBA IEPEUUCIIEHBI B IOPSIIKE BO3PACTAHUS KUCIOTHBIX

CBOMCTB?

1. Oranon — deHon — DTUH — YKCyCHast KHCIIOTa
2. O1iH — OtaHon — deHon — YKcycHas KUCIIOTa
3. DraHon — OtnH — DeHon — YKCycHas KUCIIOTa
4. ®enon — DtaHoN — DTHH — YKCyCHas KUCIOTa

OrtBer: 2

3aganue 2. [Ipy u3yueHun peakiuy alkeHOB ¢ OPOMOBOIOPOIOM B OTCYTCTBHE IEPOKCUIOB
CTYAEHT JI0JKEH OOBSICHUTB, I0YeMY MTPOAYKTOM peakuuu nporneHa ¢ HBr sBnsercs 2-
OpomriponaH, a He 1-Opommpomnan. Kakoe o0bsicHeHHE SABIISIETCS HAMOOJIee TTOJHBIM U TOYHBIM C
TOYKH 3PEHUS TEOPUU MEXAHU3MOB OPraHMYECKUX pEeaKLni?

1. Atom 6poma nmeet OONBIINN paIuyC, YEM aTOM BOJOPO/Ia, IOITOMY OH MPUCOEAUHSIETCS K
6oJiee 3aMeIIEHHOMY aTOMY YIJIepoJia U3-3a CTEPUUYECKUX MPEMSTCTBUH.

2. Peaknus naet npoTuB mpaBuiia MapKOBHHKOBA, TaK KaKk OPOM SIBIISIETCS IIEKTPOOTPHIIATEIh-

HBIM 3JICMCHTOM.

3. Peakmust mpoTeKkaeT mo MexaHu3My JIeKTPO(GHUIHLHOTO IPUCOSANHEHHS, U €€ PETHOCEICKTHB-
HOCTb OmpejenseTcs 00bieil cTabUILHOCThIO BTOPUYHOTO KapOOKAaTHOHA 110 CPAaBHEHHUIO C
MEPBUYHBIM, 00pa3yIOUIMMCs IPU aTake MPOTOHA Ha IPYrod yriepoa JBOMHOMN CBS3H.

4. TIponyKT peakiiy ONpeaesieTcsl HCKIIIOUUTEIbHO CTATUCTUYECKON BEPOSITHOCTBIO MOIX0/1a
MouieKyJibl HBr k cuMMeTpUYHON MOJIEKYJIE ITPOTIEHA.

OtBer: 3.

3ananme 3. [Ipu HuTpoBaHUU apomatudeckoro coequHenus CgHio oOpazyercs TOIbKO OUH
MOHOHUTPONPOAYKT. [Ipoananusupyiite 3Ty HHQOPMALIHIO U CeNIaliTe BBIBOJ O CTPOCHUH HC-

XOJHOI'O COCAMHCHUA.

1. 3TO0 TOIYOJ1, @ MPOIYKT peaKlIUi — Mapa-HUTPOTOTYOI.

2. 910 o-kcunon (1,2-aumerunoenson).
3. 210 M-keunoa (1,3-aumeTnndenson).
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4, 910 n-keusoi (1,4-1umMeTnnoeH3on).
OrtBer: 4

3ananmue 4: [Ipoananusupyiite cTpoeHue NMpeIoxKeHHbIX coeanHeHuil. Beioepure TPU u3 Hux,
KOTOPBIE MTPOSBIISAIOT JOCTATOYHO BbIPAXKEHHBIE KUCIOTHBIE CBOMCTBA, UTOOBI pearupoBarh ¢
runpokcugom Hatpus (NaOH) B BogHOM pacTBOpe ¢ 0Opa3zoBaHueM coseid?

Oranon (C:HsOH)

®enoin (CsHsOH)

VYkeycnas kucnota (CH:COOH)

Ortunen (C:Ha)

MypaBbuHas KMCIIOTa

: Vkcycnbiit ansaerun (CHsCHO)

OtBer: 2, 3,5

SouhkwdE

3aganue 5: Kakue TPH 13 nepedncieHHBIX HUXKE MPOIIECCOB BKIIOYAIOT KapOOKAaTHOH B Kaue-
CTBE IMPOMEXKYTOUYHON YaCTUILIbI?

['unparanus nmporeHa B CEpHOKUCIOTHOM cpejie

Peaknust GpOMHUCTOrO 3THIIA C THAPOKCHUOM HATPHSI IO MEXaHU3MY SN2

Jeruaparanus 3TaHoja B KUCIIOH cpeze

[Tpucoeaunenue 6poma K 3TUIICHY

Peakuus Tpet-0yTundpomuia ¢ Boao mo Mmexanusmy Syl

. HerunporanorenupoBanue 2-0pomOyTana noj nericreuem cnuproBoro pactsopa KOH (E2)
Otser: 1,4,5

ok wdE

3ananme 6: [Ipu HuTpoBaHUU HaTaNKMHA BBIXO U30MEPOB 3aBUCUT OT TemnepaTypsl. Ka-

kue TPU yTBepkieHus 0 peakusix 3J1eKTpo(UIbLHOrO 3aMeleHUs] B HaTaJluHeE SIBJISIIOTCS BEP-
HbIMU?

1. Ilpu Hu3kux Temneparypax (~0°C) npenMyIiecTBEHHO 00pa3yeTrcsl a-HUTpOHA(TaINH, TakK
KaK 3Ta PeaKlysl KHHETUYECKU KOHTPOJIUPYEMA.

2. BpIcokas peakIoHHasi CIOCOOHOCTH (L-TTOJIOKEHHSI CBsI3aHa C OOJIbINEH CTaOMIBHOCTHIO 0-G-
KOMILJIEKCA 110 CPABHEHUIO C -KOMITJIEKCOM.

3. Ilpu BeIcOKHX Temmieparypax (~160°C) nmpeumyIiecTBeHHO 00pasyeTcs B-HUTpoHA]TAIHH,
TaK Kak 3Ta PeaKkLus TEPMOJANHAMUYECKH KOHTPOJIUPYyEMa.

4. CynbdupoBanue HaQpTaIMHA, B OTINYHE OT HUTPOBAHMS, BCET/Ia TPUBOAUT TOIBKO K [3-
U30MeEpy.

5. Bce peakuuu 31eKTpoUiIbHOrO 3aMeleHUs B HaTaTMHE MPOTEKAIOT UCKIIOUUTEIBHO B [3-
MOJIOKEHHE U3-3a €ro OOJIbIIEH JOCTYIHOCTH.

OtBer: 1,2, 3

3ananmue 7. B maboparopuu UMEIOTCS IB€ CKIISTHKHA 0€3 STUKETOK C BEIIeCTBAMU: OEH30J1, PEHOI.
Kakne TPHM xuMudeckue peaklinuy UM KaueCTBEHHbIE TPOObI U3 MPEI0KEHHOTO CIIHCKa MOXK-
HO UCTIOJIB30BAaTh JIJISl UX HAJAEKHOTO Pa3TNIeHUs?

1. JletictBue 6pomuoit Boaoi (Br/H20) npu koMHATHOM Temmeparype

2. JleiictBue pactBopoM niepmanraTa kanus (KMnQOs) B HeHTpanbHOM cpeie pu KOMHATHOM
TemIeparype

3. Peakmms ¢ MetaymmmaeckuM HatpreM (Na)

4. Peaxnus ¢ pactBopoM xiopua xxenesa (I1I) (FeCls)

5. Ob6paboTka KoHLIEHTpUpoBaHHOM cepHOil kucioToi (H2SO4 conc.)

6. HurpoBanue cmecbto HNOs/H2SO4

Otser: 1, 3,4
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3ananue 8: YCTaHOBUTE COOTBETCTBUE MEXKY THIIOM Ir'MOPHAM3ALMM aTOMA yTiiepoaa
U TPeMsl BePHBIMHU XapaKTEePUCTHKAMM, KOTOPHIE €T0 ONMKUCHIBAIOT.

1. sp?: Terpasapuueckas, ~109°, ankaHbl, TOJIBKO G-CBSI3U

2. sp*: TpuronanbsHas miockas, ~120°, ankeHsl, 6-CBA31 + OJIHA JIOKAIM30BAHHAS TT-CBSI3b
3. sp: Jluneiinas, ~180°, ankuHbl, G-CBA3U + JBE TT-CBSA3U

4. 2s'2p*: Bo36yxaIEHHOE COCTOSIHHAE aTOMa YIIIepoa

3ananue 9: [Ipoananu3upyiite 0COOCHHOCTH Pa3IUYHBIX TUIIOB XUMHYECKUX PEAKIMi B opra-
HUYECKOM XMMHUU U YCTAHOBUTE COOTBETCTBUE MEXK/y THIIOM PeaKLHU U TPeMs BEPHBIMH Xa-
PaKTePUCTHKAMM, KOTOPbIE €0 OMHUCHIBAIOT.

1. DnexrpodunsHoe nprcoearHeHne: IoHHBIN MEXaHU3M, PACKPBITHE T-CBA3H, TOAUYUHSACTCS
npaBuiy MapKOBHMKOBA

2. DnexrpodunsHoe 3amenienue: Katanuzaropst JIstouca (AICls, FeBrs), o6pazoBanue o-
KOMIUIeKca, 00yciioBieHa opueHtanTamu [ u Il pona

3. HykneodunsHoe 3amenienne: IOHHBIN, TOJISPHBIE pAaCTBOPUTEININ, HArpEeBaHNE, MEXaHHU3M 3a-
BHUCHUT OT CTPOEHHUS CyOCTpara

4. PanukansHoe 3amenenue: LlemHoit nporecc, Temmnepartypa win o0aydeHue, Heperuoceynek-
TUBHBIN ITPOLECC

3aganue 10: YcraHoBuTE NpaBUIbHYIO N1OCJIE0BATEIBHOCTD PEAKIUi U CUHTE3E allerara
HaTpHs U3 KapOuaa KaJbIHs:

1 : 'unponus

2 : 'mpparanus

3 : Okucnenne

4 : BzauMmoeiicTBHE CO MIETOYBIO

3aganue 11: BocctanoBHTE 1TOCIIEA0BATEIBHOCTD PEAKINI, HEOOXOIUMBIX JJIsi CUHTE3a 2-
HUTPO-4-(heHoNCYIbPOKUCIOTH U3 OeH30I1a

1 : XnopupoBanue

2 : B3aumoelicTBHE ¢ BOJHBIM PacTBOPOM IIETOUH C MOCIIEIYIONIUM MOAKUCIEHUEM
3 : CynsdupoBanue

4 : HurpoBanue

3ananmue 12: [IpenmymecTBeHHOE 00pa30BaHUE OJTHOTO MPOCTPAHCTBEHHOTO U30MEPa HAJT IPY-
TUM B pe3yJibTaTe XUMUUECKOW PEaKlMi Ha3bIBAETCS
OTBeT: CTepEOCENEKTUBHOCTh

3aganue 13: J[to00e OTHOCHUTENBHOE PACIIOIOKEHUE ATOMOB MOJIEKYJIbI B IPOCTPAHCTBE, KOTO-
pOe MOXKET OBbITh JOCTUTHYTO 0€3 HapyIIeHHS [EIOCTHOCTH MOJIEKYJIBI B pe3yJibTaTe CBOOOIHO-
r'0 BpallleH!s BOKPYT G-CBsI3ed WK JiepopMaIlii BAJICHTHBIX YIJIOB, Ha3bIBa€TCA

OTtBeT: KOH(OpMAIHS

3ananmue 14: [Ipoananu3upyite TOCTOMHCTBA U HEJOCTATKU CIIOCO0A MOJTyueHHs 2-
XJIOPIIPOTIaHa U3 MPOIIaHa.

OrtBet: XitioprpoBaHHe MIPOIIAHA.

Hocmouncmea: TOCTYIIHOCTb PEAreHTOB, BO3MOXKHOCTb MPOBEJCHUS IPU aTMOC(EPHOM J1aBie-
HUH.
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Heoocmamku: oGpazoBaHne cMeCH U30MEPOB, HU3KAs CEJIEKTUBHOCTH, TOOOYHOE 00pa30BaHHE
MOJIMXJIOPUPOBAHHBIX ITPOJYKTOB.

3ananme 15: IIpu npoBeneHnu 1adopaTopHON pabOTHI O N3YUEHHUIO PEAKIH AIeKTPO(UIBHO-
r'o IPUCOEIUHEHUS K HECUMMETPHUHBIM aJIKEHAM CTYJIEHTbI OJIy4YHUIH CMECh IIPOAYKTOB C
HapylieHueM npaswia MapkoBHuKoBa. [Ipennoxkure Tpu BO3MOKHBIE IPUUKHBI HA0II0AAEMOT O
HapyIleHus paBuia MapKOBHUKOBA

OTBeT: IPUCYTCTBUE NEPOKCUAOB, PATUKAIbHBIA MEXAHU3M PEaKLUU, HENPABUIbHBIE YCIOBUS
IIPOBE/ICHUSL.

dopmupyemasi KOMIeTEeHIIUSI NuaukaTopsl chopMIUPOBAHHOCTH KOMIIETEHIINH

OIIK-8. Cnocoben ocymectBisath ne- | OIIK-8.3 [leMmoHCTpHpyeT cnienuaibHble HAyYHbIC 3HA-
JArOTMUYECKYIO0 ACSITeIbHOCTh HA OCHO- | HHSI, B TOM YHCJIC B IPEIMETHOW 00IacTH.
BE CHEIHATbHBIX HAYYHBIX 3HAHUI

3ananue 1. KapoonoBas kuciaora (CHs):CHCOOH siBasiercs 6oJiee CHJILHOI 110 cpaBHe-
Hu1o ¢ kucaoroii CH;:CH:CH:COOH. Kakoe u3 cjieqyrommx moJ10:KeHuii TeOprH 3J1eK-
TPOHHBIX CMellleHHii HauboJIee TOYHO OObSICHSIET ITO SIBJeHHne?

1. Meszomepuslii 3¢ dekt (+M) metunpabix Tpymnil B (CHs).CH- moBbImaeT 31eKTpOHHYIO TUIOT-
HOCTh Ha KapOOKCHUIILHOU TpyTIIIE.

2. NupyktuBsbiil 2Qdext (+1) nzonponumnbuoro pagukaia B (CHs):CH- noHmxkaer 31ekTpoH-
HYIO TUIOTHOCTh Ha KapOOKCHIILHOM TpyIIIe.

3. UnnyktuBHbiN 3¢ dekT (-1) u30mponuibHOro pagnkana CTabuIn3upyeT COnpsKEHHOE OCHO-
BaHHE (KapOOKCHIIAT-aHUOH).

4. NnnyxtuBHbIH 3¢ dekT (+]1) H30mponmIsHOro paguKaia 1eCTabMIn3upyeT COMPSHKEHHOE OC-
HOBaHHe (KapOOKCUTIAT-aHUOH).

Otgert: 3

3aganue 2. [Ipu npoBegeHun 1a00paTOPHOIl padoThI CTYAEHTHI M3Y4YaJIU PeaKLHI0 Helpe-
AeJBHOTO yriieBoaopoaa ¢ 0pomuoii Bogoii. Habdmronasocs 0bicTpoe o0eciBeYnBaHue pac-
TBOpa. Kakoe u3 npuBegeHHBbIX HHKe YTBEeP:KICHU 0 MeXaHM3Me ITOI peakuy ABJIseTCs
BepPHBbIM?

1. Peakiust mpoTeKaeT Mo pajuKaIbHOMY MEXaHU3MY U UHUIIMUPYETCS CBETOM.

2. Peakuus sBNsieTCS peakiuel 3aMenieHus ¥ MPUBOIUT K 00pa3oBaHUI0 OPOMIIPOU3BOIHOTO.
3. Peaxmust mpoTeKkaeT mo MexXaHu3My MEeKTPO(UIBHOTO MPUCOSTNHEHHSI ¢ 00pa30BaHUEM JIH-
OpoMakaHa.

4. Peakuus siBISI€TCS peaKIel OKUCIEHHUS], I71€ OpOM BBICTYNAET B POJIH OKUCIUTES.

OtBeT: 3

3aganue 3. [Ipy HUTPOBAHUM TOJIY0JIA B JKECTKHX YCJIOBHAX MOXkKeT 00pa3oBarbes 2,4,6-
TPUHHUTPTOJYOJ (TpoTHI). Kakoe u3 cienyrommx yreep;Ka1eHU NPaBUIbLHO ONMCHIBAET
NPUYMHY NPEUMYIIECTBEHHOI0 00pa30BaHMs MPOAYKTOB 3aMellleHUsI B OPTO- M Napa- Mo-
JIOKEHUSIX HA MEePBOH CTaAUU 3TOI0 MHOTOCTAAMIHOIO0 nmpouecca?

1. MeTunpHas rpynmna sBsieTcss OpUeHTAaHTOM BTOPOTO pojia U JAe3aKTUBHPYET OEH30JIbHOE
KOJIBLIO JUISl PEAKLUH 2JIEKTPOPHUIBHOTO 3aMEILEHHS.

2. MetuibHas Tpynna sBiseTcs OpUSHTaHTOM IepBOro poja u okasbiBaeT +1- u +C-3¢ekTsl,
YTO YBEJIMYUBAET 3JIEKTPOHHYIO INIOTHOCTh B OPTO- U Mapa- MOJIOKEHUSIX.

3. MetuibHas rpynma sBIsSeTCs] CUIbHBIM aKLIENTOPOM 3JEKTPOHHOM IIOTHOCTH, YTO CTAOMIH-
3UpYyeT UHTEpMEIUAT (G-KOMIUIEKC) IIPH aTake EeKTpouiia B MeTa-MOI0KEHHE.

4. Peakiysi HUTpOBaHMS TOJYOJIA MPOTEKAET 110 MEXaHU3MY HYKJICO(QUIBHOTO 3aMEIICHUs, YeMY
CHOCOOCTBYET MOBBILIEHHAS 3JIEKTPOHHAS INIOTHOCTh B MOJIEKYJIE.

Otger: 2
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3ananne 4. Kakue U3 nepeyucieHHbIX HUKE YTBEPKICHUH 0 CTPOEHUN OPraHUYeCKUX CO-
e/IMHEeHUI ¥ TUIIAX U30MePHH SIBJISIIOTCS BEPHbIMU?

1. TlpocTpaHCTBEHHBIC U30MEPHI, OTIIMYAIOIIHECS KOH(DHUTYpaIueit 3aMecTiTeNeH Mpu ABOWHOM
CBSI3H, Ha3bIBAIOTCA JUACTEpEOMEpPaMH.

2. ATOM yriepojia B COCTOSTHUH SP°-THOPUIM3AINN UMEET TETPadAPHIECKOE CTPOCHHE.

3. UnnyxtusHbiil 3¢ dekt (1) aurporpymnmst (—NO2) IPUBOIUT K YBETUYSHHUIO dJIEKTPOHHOM
IUIOTHOCTH Ha COCEJHUX aToOMax.

4, T'eomeTrpuueckue (IIUC-TPAHC) K30MEPHI BOSMOXKHBI JIJIsI COSTMHEHUH C TBOWHOM CBs3bt0 C=C
Y JIJIS1 3aMELICHHBIX LIUKJIOAJIKAHOB.

5. Kondopmepsl oTandaroTes Ipyr oT Ipyra KOHQUrypauueil 1 MOryT ObITh pa3JIeIeHbl B BUIE
WHUBUTyaJIbHBIX BEIIECTB.

6. Me3omepHbIit 3(h(HEeKT BO3MOKEH TOIBKO B CUCTEMAX C COMPSHKEHHBIMH TT-CBA3SIMHU.
OtBetnl: 2,4, 6

3ananue 5. Kakue U3 nepeyucieHHbIX PeaKUii M CBOICTB CIIPaBeIJIMBbI VISl AJTKEHOB?

1. BerynaroT B peakiuio 3IeKTpOPHIBHOTO MPUCOESINHEHUS C TAIOT€HOBOI0POIaMH, TOYUHS-
SCh MpaBmily MapKOBHUKOBA.

2. MoryT ObITh IOyUYEHBI JeTUIpaTaliell IEPBUYHBIX CIIUPTOB B KUCIION Cpejie.

3. O0pa3yroT 0CaJIOK XKEJTOrO IBETA MIPH B3aUMOJICHCTBUU C AMMHUAYHBIM PACTBOPOM OKCHIA
cepedpa.

4. OKUCHSIOTCS MEPMAHTaHATOM Kajiusi B HEUTPpaIbHOU cpefie 10 TirKoiien (peakius Baruepa).
5. IIposABISAIOT KHUCIOTHBIE CBOWCTBA U CIIOCOOHBI 00Pa30BBIBAThH CONH (AIETHIICHUIbI) IPU B3a-
MMOJICHCTBUU C aMMHUAYHBIMHU PACTBOPAMU COJICH TSXKEITBIX METaJLIOB.

6. Jlerko BCTYIalOT B peaku paJluKaIbHOTO 3aMelIeHHs (HallpuMep, rajJloreHUPOBaHUS ) IPU
KOMHATHOU TEMITepaType U Ha CBETY.

OteBernl: 1, 2,4

3ananue 6. Kakue u3 npuBeIeHHBIX YTBep:KIeHHI 0 XHMMH4YEeCKHX CBOMcTBaX 0eH30.1a U ero
TrOMOJIOTOB SIBJISIIOTCS NPABUJILHBIMH?

1. Ben3ox BcTymaeT B peakiyio ¢ OpoMOM B MPUCYTCTBUU KaTanu3aTopa FeBrs, mporekarolryio
10 MEXaHU3MY 3JIEKTPO(UIBLHOTO 3aMELICHHUSI.

2. Tonyon nerde, ueM O€H30J1, BCTyHaeT B peakuy 31eKTPO(YUIBHOTO 3aMEILeHNs, TaK KaK Me-
TUJIbHASI TPYIIIA SBJISIETCS OpUEHTAaHTOM | posia u akTUBHpPYET OEH30JbHOE KOJBIIO.

3. Bce romosioru 6eH3ou1a, Kak ¥ OH caM, He OKHMCIISIFOTCS [IEpMaHTaHAaTOM Kallusl IIpU HarpeBa-
HUH.

4. Tlpu HUTPOBAHUM TOJyOJIa 00pazyeTcs CMECh OPTO- U Mapa-u30MEPOB HUTPOTOIYOIa.

5. beH30:1 1 ero roMoJIory JIETKO BCTYIAIOT B PEaKI[UU MPUCOETUHEHHS (HallpuMep, ¢ OpOMHOM
BOJION) J1aXKe Ha CBETY.

6. ®enoun, B oTaMume OT OCH30I1a, HE BCTYNAET B PEAKIMN dIEKTPODIIIEHOTO 3aMEIIeHHS U3-3a
cuiibHOro —M-3ddexTa r’uIpOKCUITBHON IPYTIIbL.

OtBernl: 1, 2, 4

3aganue 7. Kakue u3 ciieayronux XMMHYeCKUX NpeBpallleHN i TeXHUYEeCKH 0CYyLeCTBUMbI
H COOTBETCTBYIOT H3y4YeHHBIM MEXaHM3MaM peaKuuii?

1. Ilonyuyenue sTeHa (3TUJIEHA) U3 ATAHOA ITYTEM €0 AeTUpaTaluy B IPUCYTCTBUU KOHIIEH-
TPUPOBAHHOU CEPHOM KUCIIOTHI.

2. HutpoBanue OeH307a 10 HUTPOOEH30J1a C UCTIONB30BaHUEM CMECH KOHIICHTPHPOBAHHBIX
A30THOM U CEPHOU KHCIIOT.

3. Oxucnenue nporeHa (IporuiieHa) IepMaHTaHATOM KaJlusl B KUCJION cpejie ¢ o0pa3oBaHuEeM
YKCYCHOM KHCJIOTBI U YTJIEKUCIIOTO Tasa.
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4. TlonyueHue aneTuieHUa cepedpa U3 dTaHa (3TaHa) TP MPOITYCKAHUH €T0 Yepe3 aMMHUAYHbII
pacTBOp OKcHja cepedpa.

5. BpomupoBaHue TOIyoJIa Ha CBETY C IPEUMYIIICCTBEHHBIM 3aMEIIEHHEM aTOMOB BOJOPO/Ia B
OOKOBOI1 11eTH.

6. BoccraHoBieHrne HUTPOOCH30IIA 10 AaHUJIMHA C IIOMOIIIBIO BOIOPO/ia B IPUCYTCTBHH METAJI-
nudeckoro karanm3atopa (Ni, Pt).

OtBernI: 1, 2,6

3ananue 8. YcTaHOBHTE COOTBETCTBHE MEKIY KJIACCOM OPraHUYeCcKHX COeTUHEHH U TH-
MOM XMMHU4ECKO# peakuuu, HaudoJjiee XapaKTepHbIM ISl €ro npeacTaBuTeIei.

Anxkansl : PagukanbHoe 3aMenieHue

AJnkensl : DneKTpopUIbHOE IPUCOCTUHEHNE

Anxunbl (TepMuHaNbHBIC) : HykieodunpHOe 3amerieHme
ApeHBI : 371eKTpO(UIbHOE 3aMelleHUe

3ananue 9. YcTaHOBHTE COOTBETCTBHE MEKIY OPraHHYeCKHM COeITMHEeHNeM U ero Hauoo-
Jiee XapaKTepHbIM XUMUYeCKMM CBOMCTBOM / peakiueil, KOTopasi HCIoJIb3YeTcsl 1JISl ero
o0Hapy:KeHUs MU UIeHTUPUKAIUH.

Auerunen : O6pa3oBaHue 0caKka C aMMHAYHBIM PACTBOPOM OKcHJa cepedpa
Tonyon : Okucnernne 6OKOBOH e PAaCTBOPOM IepMaHTaHaTa KalHs
®enon : ObpazoBanue GuUOIETOBOrO pactBopa ¢ xjiopuaom xesesa (111)
[Tponen : ObecuBeunBaHuEe OPOMHOI BOJIbI

3ananue 10. YcTaHOBUTE NPABUJILHYIO MOCJIEA0BATEILHOCTH ITANIOB MEXaHU3MA JJIEKTPO-
(puibHOrO 3amMeleHu.

1. O6pazoBanue 1eKTPOYUIBHON YaCTUIIBI — HUTPOHUH-KAaTHOHA.

2. ATaka T-3JICKTPOHHON CUCTEMBI OCH30IbHOTO KOJIbI[A Ha DJIICKTPOQIIL.

3. O6pa3zoBaHue G-KOMILIEKCA.

4. OTuienyieHue NpoTOHa MO/ IeHCTBUEM OCHOBAHUS M BOCCTAaHOBJIEHUE apOMaTHUECKOMN CHCTe-
MBI.

3ananue 11. PacnosioxkuTe 3Tanbl 3KCNEPUMEHTA B PABUJIBHOM JJOrMYeCKOH Mocjie10Ba-
TeJIbHOCTH.

1. [TpuroTOBUTH BOJIHBIN WK CIA0OIIEIOYHON pacTBOP MEpPMaHTaHATa KaJIHs.

2. Jo6aBUTH B MPOOUPKY C UCCIIETyEMbIM BEIIECTBOM HECKOJILKO Kaleb pacTBOpa epMaHraHa-
Ta KaJus.

3. OTMETUTH HCUE3HOBEHNE (PHOTETOBOI OKpacKu U 00pa3oBaHue Oyporo ocaaka TUOKCUAA
Maprasiia.

4. Cnenath BBIBOJ O HATMYHMH TBOMHOMN CBSI3M Ha OCHOBE HAOIIOICHUS H3MEHEHHS OKPACKU pe-
AKIIMOHHOM CpeJIbI.

3aganue 12. CmeleHue 3/1eKTPOHHON MJIOTHOCTH B MOJIEKYJIaX B0Jb G-CBfA3ell B CTOPOHY
0oJiee IEKTPOOTPULATEIBHOI0 ATOMA MJIH IPYIIIBI ATOMOB Ha3bIBAETCH

OtBet: MHAYKTUBHBINA Y3PPeKT

3ananue 13. CMmeleHue 3J1eKTPOHHOM MJIOTHOCTH B MOJIEKYJIe, KOTOPOe MPOUCXOAUT B/10JIb
CHCTEMBbI CONPSIKEHHBIX (1eJI0KAJTU30BAHHBIX) TT-CBAA3€i, HA3bIBAETCH
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OTtBeT: Me3omepHsIit 3 dekT

3aganue 14. OOBsICHUTE, UCTIOB3YS MTOJIOKEHHS AIEKTPOHHON TEOpUH (MHAYKTUBHBIA M ME30-
MEpHBIN AP PEKTH), mouemMy (EeHOI ABIseTCs O0siee CHIIbHON KUCIIOTOM, YeM aln(aTHIecKue
CIIUPTHI (HAITpUMED, STAHOI).

OtBet: B (enone orpunaTenbubiii 3apaa GEHONAT-HOHA CTAOUIN3UPYETCs 32 CUET ME30MEPHO-
ro apdekra (—M) KuCI0pOIa U ASITOKATH3AIMHN TT0 ApOMATHYECKOM CHUCTEME.

3ananue 15. [Toyemy peakiusi OpoMUPOBAHNSI ITAHA U ITWIEHA NMPOTEKAIOT B Pa3HbIX
ycaoBusx?

OtBeT: bpoMupoBaHue 3TaHa - 3TO peakiys paAUKaIbHOIO 3aMEIICHHsI, UHUITUUPYEMasi CBETOM
WIN TETJIOM. BpoMHupoBaHue 3TUIIeHA - 3TO peakius JIEKTPOPHILHOTO IPUCOCIMHEHUS, IPOTE-
Karolllas Ipu KOMHATHOM TeMIeparype.

DopmupyeMasi KOMIETEHIIUSI Nuaukatopsl chOpMUPOBAHHOCTH KOMIETEHIINH
IIK-2. Cnocoben ocymectiath nefa- | [1K-2.1 [Ipumensier ocHOBHI Teopun (pyHIaMEHTaIbHBIX
TOTUYECKYIO JIEATEIbHOCTB IO MPO- Y TIPUKJIATHBIX pa3/ieioB OMOI0ruu (0OTaHUKH, 300J10-

GUIBHBIM TpeaMeTaM (JUCIUILUIMHAM, | THH, MUKPOOHUOJIOIHH, TeHETHKH, OMOJIOTHH Pa3BUTHS,
MOJIyJISIM) B paMKaX MPOrpaMM OCHOB- | aHATOMHH YeJIOBEKa, (PU3HOJIOTHH PACTCHHUIA U YKHBOT-
HOTO OOIIIEro U CPeHEro o0IIero 00- HBIX, 00IIIeH PKOJIOTHUH, TEOPUHU IBOJIOIINHN ) JJIS PEIie-
pa3zoBaHus HUS TCOPSTHYCCKHUX M MPAKTUICCKUX 3a]1a4.

3ananne 1. Katanuzartopom B peakuumn ajaKuJIMpoBaHusA 0€H30/1a rajioreHajJaKaHamMu (pe-
akuusa @puaeas-Kpagrea) ssasercs:

1. Metammyeckuii HaTpuid

2. XJIOpHT aTFOMUHHS

3. CepHas kuciora

4. Huxenn

OtBer: 2

3aganue 2. Kakoii MexaHu3M XapaKTepeH A PeaKIHH XJIOPHUPOBAHHUA METAHA HA CBeTY?
1. DnexTpodunbHOE 3aMelIeHNEe

2. Hykneo¢unbHoe 3aMelieHue

3. PajmkanbpHOE 3aMenieHne

4. DnexTpoduabHOE NPUCOETUHEHNE

Otgert: 3

3aganue 3. [lo npaBuay 3aiineBa npu AeruApaTauuu CIUPTOB MJIH AeTHAPOraJoreHupo-
BAHUM I'aJIOreHAJTKAHOB 00pPa3y0TCsl NPEHMYIIECTBEHHO AJIKEHBI:

1. C HauMEeHBIINM YHCIIOM 3aMECTUTENIEH y IBOWHOMN CBS3U

2. C HanOOJBIIUM YUCIIOM 3aMECTUTENEH Y BOWHON CBS3U

3. Hepa3BeTBiieHHbIC

4. C HauMeHbIIel MOJIEKYISIpHOH Maccoi

Otger: 2

3ananue 4. Kakue U3 yKa3aHHbBIX IPOLECCOB NMPUBOAAT K 00pPa30BAHMI0 APOMATHYECKHX
yIJ1€BOAOPOAOB?

1. lerunpupoBanue MUKIOreKcaHa

2. 'maponu3 rajoreHankaHoB

3. Tpumepu3zanus aneTuieHa

4. OkucneHue CIupTOB

5. ApomaTu3anusi aIkaHOB

6. 'mapupoBaHue alKUHOB
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OtBer: 1, 3,5

3ananue 5. Kakue U3 ykazaHHbBIX CBOCTB XapaKTepHbI /14 (peHosia?

1. Pearupyer ¢ LIMHKOM C BBIJICICHHEM BOJIOPOJIA

2. Pearupyer ¢ kapbonatoM HaTpus ¢ BeiaenaeHuem CO:

3. O6pasyer okpalieHHbIe KOMIUIEKCHI ¢ xiopuaom xene3a (11I)

4. Jlerko BCTyMaeT B PeaKIMK 3JIEKTPODUIBLHOTO 3aMEICHUS

5. O6namgaer 60see CHIBHBIMU KUCIIOTHBIMUA CBOWCTBAMHM, Y€M YKCYCHAsl KHCIIOTa
6. Pearupyer ¢ 6poMHOI BOJI0# ¢ 0Opa3oBaHUEM OEJIOr0 OcaaKa

Oteer: 3,4, 6

3ananue 6. Kakue u3 yka3aHHbIX CBOICTB XapaKTepHBbI AJ1s 3TaHoJ1a?

1. Pearupyer ¢ HaTpueM ¢ BblJICIEHUEM BOIOPOIA

2. Pearupyer ¢ kapoonatom Hatpus ¢ BeiaeneaneM CO:

3. Berynaer B peakuuio ¢ ranoreHuaaMu gpochopa 1 cepel

4. Berynaert B peakiuu HyKJICO(PUIBHOTO 3aMEIICHUS

5. Obnanaer 6osee CUIbHBIMU KUCIOTHBIMHM CBOMCTBAMU, YEM YKCYCHasi KMCII0Ta
6. [Tpu oxucnennu oxcuaom meau (1) odpasyer keron

Otser: 1, 3,4

3aganue 7. YciaoBue: Kakue U3 nepeuncieHHbIX HIKE BEIIECTB OyIyT oOeclBeYnBaTh OpOM-
HYIO BOJy NP KOMHATHOM Temmeparype 06e3 karanuszaropa?

BapuaHThI 0TBETOB:

[uknorekcan

[Iponen

Tomnyon

AueruiieH

benzon

. I'excun-1

OtBer: 2,4, 6

SoukrwdE

382131—[1/16 8. YcTanoBHUTE COOTBETCTBHE MCKAY KJIaCCOM OPTaHUYCCKOro COCAMHCHHA U XapaK-
TEPHBIM JId HETO TUIIOM XUMHYECKOMN pCaKkmum.

Anxkansl | PagukanpHoe 3aMenieHue

AJKeHbI | DNeKTpoPHIbHOE IPUCOETUHEHHE
ApeHbl | D1eKTpopHUIbHOE 3aMeleHHE
["anorenankans! : HykieodunbHoe 3amenienne

3aganue 9. YCTaHOBUTE COOTBETCTBUE MEXKTy XUMHUECKOW peaKInel U peareHToM, HeoOX0 -
MBIM JUIsl €€ OCYIIECTBIICHUS

CuHTe3 3TUIICHTTIUKOIIS U3 3TUIIeHA: PacTBOp mepMaHraHara Kaiaus

BerecTBo, ¢ MOMOIIBIO KOTOPOTO MOYKHO OTIHYUTH OyTHH-1 OT OyTHHA-2: AMMUAYHBIA PacTBOP
OKcHIa cepedpa

BerecTBo, ¢ MOMOIIIBIO KOTOPOTO MOKHO OTJIMYUTH 3TaHOJI OT IinieprHa: CBeXeocak 1eHHbIH
ruapokcua meau (1I)

Oo6Hnapyxenune GpeHosoB B pactBope: PacTBop xiopua xenesa (111)

3ananue 10: BoccraHoBUTE MTOCIIEIOBATEILHOCTh PEAKIIMN CHHTE3a M-OpoMdeHoJia u3 6eH30-
Ja.
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1 : CynbdupoBanue 6eH3071a

2 : B3aumojelicTBHE C BOJIHBIM PACTBOPOM ILIETIOUH
3 : CruaBieHue co meno4bio

4 : bpomupoBanue

OrtBer: 1

3aganue 11: PacnionoxxuTe cieayromue COSAMHEHUS B MIOPSIIKE YBeJIHYeHUsSI MX peaKIMOHHOM
CIOCOOHOCTH B peaKIUsX IeKTPO(PUILHOro 3amMmeleHus (Hampumep, OpOMUPOBaHUs) B
apoOMaTHYECKOM KOJIbIIE.

DJIeMeHTHI J1JIsl TOCJ1e10BATEILHOCTH:

1 : Hurpobenzon

2 : benzon

3 : Tonyon

4 : denon

3aganue 12: YcranoBute crpoeHue yrieBojgoposa cocraBa CeHig, mpu MOHOOpOMUpOBaHUH
KOTOPOTI'O MOJIy4aeTcsl TOJBKO OAHO TPETUYHOE MOHOOPOMIIPOU3BOJHOE. DTOT YII€BOAOPO]
MOYET OBITh IMOJIy4eH 10 peakiuu Bropiia 6e3 moOOYHBIX TPOIYKTOB.

Oteet: 2,3-1UMeTHJIOYTaH

3ananue 13: BemectBo coctaBa CsHsO oOeciiBeunBaeT OpOMHYIO BOy ¢ 00pa3oBaHUEM OEIIOT0
ocaJika u aaet (uoJieToBoe oKpamuBanue ¢ xiopuaom xkenesa (I1I). Uro aTo 3a BemecTBo?
Ot1BeTt: DeHOI.

3aganue 14: O0bsicHuTe, IoueMy J1s cynbpupoBanus HapTanuHa npu 80°C obpaszyercs mpe-
UMYIIECTBEHHO o-u3omep, a mpu 160°C — B-uzomep.

OrtBet: [Ipu HU3KOM TemMIepaType peakiys KHHETHUYECKU KOHTPOIHpyeMas U 3JIeKTpodui aTta-
KyeT 0oJiee peaKIIMOHHOCIIOCOOHOE a-TIoJIokeHue. [Ipu BRICOKO# TeMmepaType peakius CTaHo-
BUTCSl TEPMOIMHAMUYECKH KOHTPOIUPYEMOil, U oOpa3yercs OoJee cTaOMIbHBIN -u3omep.

3ananue 15. O0bscHUTE, TOYEMY B pEaKkIMK XJIOpUPOBaHUs Toiyosa B nmpucytcTeun FeCls
XJIOp aTaKyeT sApPO, a MPU 00JIYICHUH CBETOM — OOKOBYIO II€Tb.

Orter: B npucyrcteun FeCls peakiyst uaeT mo HOHHOMY MEXaHU3MY JIEKTPOPHILHOTO 3aMe-
IIEHUs B apoMaTudeckoe Aapo. Ha cBeTy mHMIIMUpYETCs paluKalbHask peakiys, U XJIOp aTaKyeT
OOKOBYIO METHJIBHYIO IPYTIILY.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOTUI, NCIIOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

NudopmannonHblie TEXHOJOTHH— 00yUeHUE B ANEKTPOHHON 00pa30BaTeIbHON Cpele ¢
[ENbI0 PaCIIUPEHUs JIOCTyNa K 00pa3oBaTeIbHBIM pecypcaM, YBEIMUEHUS KOHTAKTHOTO B3au-
MO)IGfICTBI/ISI C mpernoaaBaTejieM, NOCTPOCHUA WHAWNBUIYAJIbHBIX TpaeKTopHﬁ IIOATrOTOBKH, 005b-
€KTHUBHOTO KOHTPOJISi U MOHUTOPUHTA 3HAHUN CTY/ICHTOB.

B obpazoBarenbHOM mporiecce Mo JUCHUTLINHE UCTIOIB3YIOTCS Cleaytomue nHdopmarm-
OHHBIE  TEXHOJIOTUH, SBISIOUIMECS  KOMIIOHEHTAMH  OJJEKTPOHHOW  HMH(OpMAaIMOHHO-
obpasoBarenbHol cpenbl BITIY:

e Cucrema anexktponHoro ooydenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TECTHPOBAaHHS Ha OCHOBE eIMHOro moptana «MHTepHeT-TecTUpOBaHUS B
cdepe 00pazoBaHUS WWW.i-exam.ruy;

e DJEKTPOHHBIC OMOTUOTEYHBIE CHCTEMBI;

e MynbTUMEIUIHOE CONPOBOKICHUE JICKIIUM U TPAKTUYECKUX 3aHSATHM.



http://www.i-exam.ru/
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8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJIMHBI THBAJINJIAMMU U JIMINAMU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA

[Ipn oOyueHHMH JUII C OTPaHUYECHHBIMUA BO3MOKHOCTSMH 3/I0POBbsI NPUMEHSIOTCS ajarl-
TUBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUU B COOTBETCTBUHU C YCIOBHSIMHU, U3JIOKECHHBIMH B paszese
«Oco0eHHOCTH peanu3a 00pa3oBaTeIbHON MPOrPaMMBIISl MHBAIUAOB M JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 37I0POBbS» OCHOBHOH 00pa30BaTENbHOM MPOrpaMMbl (MCHOIB30BAHUE
CIeIUANbHBIX YYEOHBIX MOCOOMH M JUIAKTHYECKUX MAaTEPHAIOB, CHEIUAIBHBIX TEXHHYECKHUX
CpeACTB OOY4YEHHUsI KOJUIEKTUBHOTO M MHIUBHUAYAJTBbHOTO TOJIb30BAaHUS, MPEAOCTABICHUE YCIIyT
accucTeHTa (TOMOIIHUKA), OKAa3bIBAIOLIETO OOyYaromMMcs HEOOXOAMMYIO TEXHHUYECKYIO IO-
MOIIb U T. I1.) ¢ Y4ETOM UHAMBHLYAJTBHBIX 0COOCHHOCTEH 00yUYarOMIMXCsl.

9 CIIUCOK JIMTEPATYPbBI U UTHO®OPMALIMOHHBIX PECYPCOB

9.1 JIutepatypa
OcHoBHas JiMTeparypa

1. WBanos, B. I'. Opranudeckas xumusi: yue0. mocoOue Jjisi CTYJICHTOB BBICII. TIe. y4eO.
saBeaenuit / B. I'. IBanos, B. A. I'opaenko, O. H. I'eBa. — 4-e u3z., ucnp. — M.: M3naTenbckuid
neHTp «Axagemus», 2008. — 624 c. (18 3k3)

JonosHUTE/ILHAS JIUTEpPAaTypa

1. Aptémenko, A. V. OcHOBBI TEOpUHN OPraHUYECKON XUMHHU : y4eld. mocoOue i CTyA.
HEeXMMHYECKUX crell. By30B / A. M. Aptémenko. — M.: BJIAJIOC, 2001.- 156c¢. (5 9k3)

2. Aptémenko, A. N. Oprannyeckas XuMus: yue0. mocoOue Ui CTyA. HEXUMHUYECKUX
crerl. By30B / A. M. Aptémenko.- M.: Beicmr. k., 2003.-604 c. (38 3k3)

3. bepesun,b. /. Kypc coBpemeHHOW OpraHMYecKOW XUMHH: y4eOHOE 1mocodme Juist
CTYJIEHTOB, 00YyYaroIMXCsl 0 XUMUUKO-TexHOI. cnenuansHocTsam / b. JI. bepesun, JI.b. bepe-
3uH. — M.: Beicm. mik., 2003. — 767 c. (7 2k3)

4. T'pann6epr, U. U. [IpakTnyeckre paboThl 1 CEMHUHAPCKUE 3aHATHUS IO OPraHUYECKON
XUMUHU: yueOHoe TmocoOue st ctyaeHToB By3oB / U. . I'pannbepr, 4-e usa., nepepad. u 01, —
M.: Ipoda, 2001. — 348 c. (12 3x3)

5. HBanos, B. I'. [IpakTuKyM 110 OpraHu4eckoil XuMuu: yue0. mocodue /uist CTy 1. He.
BY30BII0 criell. «Xumus» / B. I'. UBanoB. — M.: Akagemust, 2002. — 287 c.(21 3k3)

6. Kum, A. M. Opranudeckas xumusi: yue0. s crya. By3oB / A. M. Kum. - M-Bo 00-
pasoBanusi P®. HoBocub. roc. nea. yH-T. — 3-¢ u3f., ucnp. u gon. — HoBocubupck: Cub. yH-
TcKoe u3a-Bo, 2002. — 971c. (30 sk3)

7. Tpasenb, B. @. Opranndeckas Xxumusi: YUeOHUK JUIS CTYJICHTOB BY30B, 00y4arOIHX-
Csl 10 HamnpaBJIeHUIO «XUMHUYECKask TEXHOJIOorus u 6uorexHonorus» / B. @. Tpasens. - M.: UKIL]
Axanemknwra, 2005. - T. 1. — 727 c. (10 7k3)

8. Tpasenp, B. ®. Opranndeckas Xxumus: YUeOHUK JUIS CTYJCHTOB BY30B, 00ydaro-
HIMXCS TI0 HAMpaBIEeHUIO « XUMUYeCKasi TeXHONIOTusl U OuorexHomnorus» / B. @. TpaBens. - M.:
UKI] Axanemknaura, 2005. - T. 2. — 582 c. (10 7x3)

9. Peyrtos, O. A. Oprannyeckast XuMus: YU4eOHUK Ul CTyZ. By30B, 00yYaroIIUXCs IO
criert. «Xumusi» / O. A. Peytos,A. JI. Kypu, K. II. Bytun. — M.: bunom: JIa6. 3nanuii. — (Kmac-
CHUYecKuil yHUBepcuTeTcKuil yueOnuk), 2007. Y. 1.-567 c. (10 sx3)

10. PeytoB, O. A. Opranudeckass XUMHUs: YUYSOHUK JIJIS CTY/. By30B, OOYJArOIIUXCS 10
cnen. «Xumus» / O. A. Peytos,A. JI. Kypu, K. II. Bytun. — M.: bunom: JIa6. 3nanunit. — (Knac-
CUYECKHI yHuBepcuTeTckuil yueonuk), 2007. Y. 2. — 623c. (8 3k3)

11. Peytos, O. A. Opranndeckas XuMusi: Y4eOHUK Ui CTyA. BYy30B, OOYyYaIOIIMXCS IO
crert. «Xumusi» / O. A. Peytos,A. JI. Kypu, K. II. bytun. — M.: bunom: JIa6. 3nanuii. — (Kmnac-
CHUYECKUH yHUBepcUTeTCKUi yueOnuk), 2007. Y. 3. — 544c¢. (10 7x3)

12. PeytoB, O. A. Opranudeckas XUMHUs: YUYSOHUK JIJIS CTY/. By30B, OOYJArOIIUXCS 10
cnen. «Xumusa» / O. A. Peytos,A. JI. Kypu, K. II. Bytun. — M.: bunom: JIa6. 3nanuii. — (Knac-
CHYECKUN YHUBEpCUTETCKHH yueOHuk), 2007. Y. 4. — 725c. (16 3k3)

9.2 ba3bl JaHHBIX U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI
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1. Caiit o xumun http://www.xumuk.ru/

2. Karasnor oOpa3oBaTebHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. IlomynsipHas OUOIMOTEKA XUMUIECKUX DIIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

4. DnexTpoHHas 6ubnmoreka mo xumuu MI'Y http://www.chem.msu.su/rus/elibrary/

9.3 D/1eKTPOHHO-0UOIHOTEeYHbIE PecypChl
1. Polpred.com O630p CMH/Cnpasounuk http:// polpred.com/news.
2. OBC «lOpaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnist mpoBeieHus! 3aHATUI JIGKIIMOHHOTO U CEMHHAPCKOT0 THIA, TPYIIOBBIX U UHAWBUIY-
QJIBHBIX KOHCYJIbTAllUH, TEKYILIEro KOHTPOJS U NPOMEXKYTOYHOM aTTeCTallud HCIOJb3YIOTCS
ayJUTOpUH, OCHAIIEHHBIE Y4eOHOH MeOenblo, ayIUTOPHOH ITOCKOH, KOMIIBIOTEpOM(pamu) ¢
YCTAHOBJICHHBIM JIMLIEH3MOHHBIM CIIEUATN3UPOBAaHHBIM IPOTPaMMHBIM 00ecIie4eHueM, KOMMY-
TATOPOM JIJISl BBIXOJIA B 3JIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY U DJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3oBatenbHyto cpeny BI'TIY, MynbTUMeTUIHHBIME POSKTOPaMHU, 3KCIIO3UIMOHHBIMU 3Kpa-
HaMH, y4eOHO-HArJSIIHBIMU TOCOOMSIMH (KapThl, TAOJIMIBI, MYJIbTUMEIUNHHBIC MPE3CHTALINH).
Jlnis npoBenieHust 1a00paTOPHBIX 3aHATHH TaKkKe UCIOIb3YyEeTCs:

Ayn. 221 «A» Y4yeOHas 1a0opaTopusi OpraHnyeckoil XuMHuH
Cron naboparopHblil 2-mecT. (4 1miT.)

Croun nuceMeHHbIN 2-mecT. (12 mT.)

Cron npenogasatens (1 mrt.)

Cryn (33 mwr.)

DKCMO3UIMOHHBIN SKpaH (HaBecHOM) (1 mmiT.)
Buneokamepa nudponas (2 mir.)

Hcnapurens poraruonssiit MP-1 JIT (1 mr.)
Konbonarpesarens LT-1000, LABTEX (4 mr.)

Hacoc Bakyymusiit SHB-5 ans ucnapurens poraumonsnoro MP-1 JIT (1 mwr.)
Kopo6 BeitsixHOM 1500 IIB-H (1126.) (1 mrT.)
JlaGopaTtopust oprannueckoit xumuu (1 mT.)

Tymb6a 1500 IB-H «JIa6» (2 miT.)

AxBaguctususitop (1 mT.)

Bentunsatop kananbubiit KV 250L (1 mT.)

[Tpu6op tuna 3JI-02 (1 mrt.)

Perynsitop ckopoctu RE 1.5 (1 mrT.)

Onekrporuta 1,2 kBT (1 mT.)

Xonoguneuuk XI1T-300-14/23 (1 mt.)

Paguonozumetp (1 mt.)

[ taTuBkl 1151 MpoOUPOK, HarpeBaTeIbHbIE TPUOOPHI
XUMHUYECKUE PEAKTHBHI TI0 TEMATHKE JTA00PAaTOPHBIX padoT

CamocrosTrenbHas paboTa CTYJIEHTOB OPraHU3YeTCsl B ayJUTOPHSIX, OCHAIECHHBIX KOM-
IBIOTEPHONW TEXHUKOW C BBIXOJIOM B 3JIEKTPOHHYIO HH()OPMAIOHHO-00pa30BaTEIEHYIO CPELy
By3a, B CIICIHATU3UPOBAHHBIX Ja00OpaTOpUAX MO AUCLUILIMHE, a TaKKe B 3ajax JOCTyHa B JIO-
kanpHy10 ceTb BI'TIY, B maboparopun ncuxoiaoro-neaarorndeckux UCCie10BaHui u ap.

Hcnoab3yemoe nporpammuoe odecriedenue: Microsoft @ WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3paborunk: Tppummosa M. A., kaHIuAaT XUMHUYECKUX HAYK, TOLEHT Kadeapbl XUMHUU


http://www.xumuk.ru/
http://www.edu.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
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11 JIMCT UBSMEHEHHUH U JOITOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2024/2025 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2024/2025 yuebHOoM roay Ha 3acenanuu kadeapsl (mpotokon Ne 8 ot 30 mas 2024 1.).

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/ nas peammzanuu B 2025/2026 yu. r.
Pabouas mporpamma TUCIUIUIMHBI TIEPECMOTPEHa, 00CYXKIeHA M OJ00peHa sl peau3alfi B
2025/2026 yuebHOM TOy Ha 3acenanuu kadenpsl (mpotokos Ne 6 ot 26 mapta 2025 r.). B PIIJI
BHECEHBI CIICTYIOIINE U3MEHEHUS U JOTIOJIHCHUS:

Ne uzmenenus:
Ne cTpanuIbl ¢ HU3MEHEHUEM:

HckmrounTh: Bxirounts:




