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BBEJIEHUE
Juctuminna «®u3nueckast, KOJUIOUIHAs U aHAIUTUYECKasi XMMUsD» OCBAaWBAETCS CTYIEHTAaMU B
teuenue 180 wacoB. YacTh 3TOro BpeMEHH OTBOIMTCS HAa CaMOCTOSITEIbHYIO, WJIM BHEAYJUTOPHYIO,
paboTy CTYIEHTOB, JIpyras 4acTb— 3TO ayJUTOpHbIE (HOPMBI pabOThl (JEKIMOHHBIE U JIaOOpaTOpHbIE
3aHSATHS), KOTOPbIE OPTaHU3YIOTCS HEMOCPEACTBEHHO MPENOo/1aBaTeIIeM.

JlaGopaTopHoe 3aHsATHE SBISETCS BaXHeWmed ¢opmoli ycBoeHuss 3HaHUKA. O4YEBUIHBI TPH
CTPYKTYpHBIE €T0 YacTH: IpeiBapsionias (MOATOTOBKA K 3aHATHIO), HEMOCPEACTBEHHO cama paboTa
(BBITIOJIHEHHE MPAKTHUECKON YacTH) M 3aBepluaromias 4actb (padoTa CTYIEHTOB IO YCTpaHEHHUIO
OOHAPYKUBIIUXCS TPOOETIOB B 3HAHUSX).

JlaGoparopHoe 3aHATHUE SIBIIETCS CPEICTBOM IIPOBEPKH 3HAHUM, OTPAOOTKH TPAKTUUYECKUX HAaBBIKOB
0 AUCIUIUIMHE. BhinmonHss mabopaTopHyio padoTy, CIIylIaTelu JO0HKHBI MOKAa3aTh YMEHUE BBIICIUTD
OCHOBHBIE TIOJIOKEHUS, U3YUUTh UX JEWCTBHE HA MPAKTUKE, a TAKXKE J€JIaTh NMPAKTUYECKU 3HAUUMBIE
BBIBOJIBI U3 TEOPETUUYECKUX TTOTOKECHHIH.

Ko Bcem nabopaTopHbIM 3aHATHSM JIaH NepeueHb Hanbosee BaXKHBIX BOIIPOCOB, HEOOXOAUMBIX AJIs
YCBOEHHUSI, a TAaKXKe MPHUBEAECH CIHCOK OCHOBHOM M JIONOJIHUTEIBHOW JMTEpaTyphl, HEOOXOAUMOMN Jis
U3Y4EHHUS.

Jnst BBIOJTHEHUS! 1ab0paToOpHON paboThl HEOOXOAMMO BECTU KOHCIEKT B OTJENbHON TeTpaju. Takoil
KOHCIIEKT MOJKET OBbITh B (pOpMeE ILIaHa ¢ ONMCaHUE LIeJIU paboThl, OCHOBHBIX MaTepuaioB 1 000pYI0BaHUS,
AKCIIEPUMEHTA U BbIBOJIA.

Ecnu cnymarens He BBHINOJHUI Ja00OPATOPHYIO pabOTy WM IPOMYCTUI €ro MO KaKOH-TO MpUYUHE
(B ToM uyHcae u 1mo 60Je3HH), OH 00s3aH BO BHEYpOUHOE BpeMsl OTpabOTaTh €€ OTYUTAThCS Mepen
MpenoiaBaTesieM, BeAYIUM 3aHsATHEe B rpynne. [Ipu BOSHUKHOBEHUH TPYAHOCTEW MpH U3YYEHHH Kypca,
HEOOXOIMMO TMOCETUTh KOHCYJbTAIIMIO IPENoJiaBaTeNs, BEAYLIEro 3aHsATUS, B COOTBETCTBUU C
rpadUKOM KOHCYJIbTAllMM, KOTOPBIH HMeeTcs Ha Kadeape  TEXHOJOTHMH MPOAYKTOB MUTaHHUS U

TOBApPOBCACHUA.



JlaGoparopuasi padora Ne 1
Tema: U3yyeHne KHHETUKHN PeaKUMM HHBEPCUH CAXaPO3bl
Ilenwv padomot: VI3yueHre KNUHETUYECKUX XapaKTEPUCTUK PEeaKLIMK EPBOro (IICEBIONEPBOIO) MOPSAKA.

Dopmupyemvie Komnemenuuu: 1K-4,
Teopemuueckas uacmo:

Caxapo3a M IPOLYKTHI €& TUAPOJIU3a SBJISIOTCS ONTHYECKH AKTHBHBIMH BEIECTBAMH, [MOITOMY JUIS
KOHTPOJIS 38 XOJOM JAHHON peaklH BO3MOXHO HCIIOIb30BAHUE MOJIIPUMETPUYECKOro Merona. Ilo
Mepe HaKOILIEHHs IPOAYKTOB T'MAPOJIN3a MIPOMCXOJUT M3MEHEHME 3HAKa yIila BPALIEHHs IUIOCKOCTH
HOJIIPU30BAHHOIO CBETA C OTPULATEILHOIO Ha MOJ0KUTENBHBIN. DTO SBJIEHHE HA3LIBAETCS HHBEPCHEN.
Peakiys ruapon3a caxaposbl B IPUCYTCTBHU HOHOB H':
C12H22011 ----> CeH1206 + CsH1206
caxaposa oKo3a  (ppykrosa
ABJIAETCS OUMOJIEKYJIIPHOM U €€ CKOPOCTh MOYKET OBITh PACCUNTAHA 110 YPABHEHUIO
v=Kk Ccaxap03b1CBomﬂ

OJHaKo npu MPOBENEHUH THAPONIU3a B pa30aBIEHHOM PacTBOPE, KOTAa KOHIEHTPALUS BOIbI B
XOJIE TPOIIECCa MEHSETCH HE3HAYMTEIBHO, BENUUUHY Cpony MOKHO CUMTATh IOCTOSHHOM M TOrJa
yPaBHEHHE 3aKOHA JIEHCTBYIOIIMX MACC MOKHO 3aIlMCaTh CIIEAYIOLIMM 00pa3oM:
V= k’Ccaxapo3m
rae K' = K Ceonr.

IIpx 5TOM TedeHHE THIPOIHM3a MOAYMHACTCS KMHETHYECKOMY YPABHEHWIO ISl pEakiuH 1-ro
Hopsi/IKa:

1 Co
k=—1In
t C
rae Co — HayanbHas KOHILIEHTpanus caxaposbl; C —KOHIIEHTpaIUs caxapo3bl, Hablto1aeMasi KO BpeMEHU

t, mpomemmemy OT Hayaja  peakuud. [loaToMy — aHHYHO  pEaKIui0  OTHOCAT K
IICEBJJOMOHOMOJIEKYJISIPHBIM (MJIM PEAKLMSIM IICEBIONIEPBOTO MOPSAKA).
Y CTpOUCTBO U NPUHIUIT ACUCTBUS MOJISIPUMETPA:

MonoxpomMaTHuecKUi CBET OT UCTOYHUKA (HATPUEBOH JIaMIIbI), PACTIONOKEHHOTO B OTAEICHUH
(1) mpoxonmut uyepe3 mnosgpuzaTtop (2), CTaHOBACH NpU O3TOM TMOJSAPU3OBaHHBIM. Jlamee my4
MOJIIPU30BAaHHOTIO CBETa TOMNaJaeT B KIOBETHOe oTaeieHue (3), rae pacrnonaraercss kioBeta (4) c
UCCIIETyEMBIM DPAcTBOPOM. Eciim B KIOBET€ HMMEETCS ONTUYECKHM AKTHBHOE BELIECTBO, IIOCKOCTh
MOJISIPU3AlMM CBETAa IOBOPAYMBAETCA BIPABO WJIM BJIIEBO B 3aBUCHMOCTH OT INPHUPOJBI BEUIECTBA.
BcenenctBue moBopoTa MIIOCKOCTH TOJIIPU3AIMK JIyd CBETa MOXKET MPOUTH uepe3 aHanmuzatop (5) u
ronacTb B OKyJyisAp (6) TOJIBKO B TOM CIIy4ae, €CJIM aHaJIU3aTOp MOBEPHYT HA TOT XK€ Yrojd U B TOM XK€

HanpasieHuu. [IoBopoT aHanmu3aTopa oCcyniecTBIsSETCS PETyaITOpoM (7).



OTcuer noka3aHuii POU3BOIUTCS C MOMOIIBIO IIKAJI, PACIIOJNIOKEHHBIX 110 00€ CTOPOHBI OT OKYJISIpa B
okomkax (8). BkiroueHne u BBIKIIFOUEHUE TIPUOopa OCymecTBiIseTcst Tymonepom (9).

N3mepeHnus ¢ moMolpko MOJIIpUMETPa IPOBOAATCS CIEAYIOIINUM 00pa3oMm:

1. ITocne BkIOUYEHMS HpI/I60p IIporpeBacTCia OKOJIO 10 mMuH J0 IIOABJICHHUA SAPKOI'O KCJITOI'O CBCTA B

BEHTHIILIMOHHBIX OTBEPCTUSX oTAeneHus (1).

2. Kroseta (4) 3amonusieTcss 6e3 My3bIPbKOB BO3JIyXa HMCCIENAYEMBIM PACTBOPOM M TOMENIACTCS B
KIOBETHOE OTJiesIeHuE (3), KPbIIIKa KIOBETHOTO OT/JEJICHUS 3aKPbIBACTCS.

3. Bpamenuem perynaropa (10) ycTaHapiIuBaeTcsi pe3skocTh H300paxkeHus B okyispe (6). Ilpu stom Ha
yepHOM (poHE AOIDKEH OBITh BUICH JKEITHIN KPYXKOK, pa3/elieHHbIH BEePTUKAIBHON JTMHUEH; O/THA U3

MIOJIOBUH KPYKKa MOKET ObITh OoJiee TEMHOM, YeM ApyTasi.

4. TlopopoTom peryistopa (7) JOCTHTaeTcs Takoe IIOJOKEHHE, NPU KOTOPOM 00€ IIOJOBHHBI
OCBEIIEHHOT0 KPY)KKa NMPUOOPETAIOT OJMHAKOBYIO SIPKOCTh M BEpTUKaJbHAs IPaHUILA MOIYKPYXKHUH
HCYE3acT.

BHUMAHME! Ecnu npu BpaieHuu peryistopa (7) BOKpYr CBETOBOI0O Kpy»KKa BMECTO YEpHOTO (hoHa

MOSIBJISIETCS JKEJITOE CBEUYEHHE, 3HAYUT aHAIM3aTOp BHIBEJAEH W3 YYBCTBUTEIbHOW oOnactu. B 3tom

cllyyae cielyeT OpUEHTHUPYSACH MO IKaje (8) COBMECTHTh HYJIU MOABM)KHOW IIKAJIbl U HETOABHKHOTO

HOHMYCA M Ha4aTh U3MEPEHUE CHOBA.

5. Yron nosopora (“BpanieHus’) MIOCKOCTH HOISPU3ALKUU CBETOBOTO Jyda ONMpPEIeNseTcs ¢ HOMOIIBIO
mkan (8). Ilpy npenn3noHHBIX U3MEPEHUAX YroJ OTCUUTHIBACTCS JBaXbl (110 JIEBOM M IO MPaBOM
IIKaje) C BBIYUCIEHUEM CpeAHero apupMEeTH4YEecKoro; MpH Y4YeOHBIX H3MEPEHHSIX MOKHO
OTPAaHUUYUTHCS OJJHUM OTCUETOM I10 JIEBOH IIIKAJIE.

[IpyHIMn oTcueTa NMoOKa3aHWM MPUBEACH HAa PUCYHKE HMKE. J[eneHMs] MOABMIKHOM IIKaJIbl HAHECEHbI

yepe3 kaxapie 0,5 rpamgyca. HemoaBmKHBIN HOHMYC TO3BOJISIET OMPEAETUTh Yroi ¢ TouHocThio (0,02°.

CHayana ompezensercss 4ucio IpaaycoB, OTAEISIOUIMX HYJIb HOHHYCA OT HYJS MOIBM)KHOW IIKAJbI.

3arem cpeau JeNeHH HOHMYCAa HAaXOAMTCS TaKoe, KOTOPOE CIMBACTCS B OJHY JIMHUIO C KaKUM-THOO

JeTICHUEM TIOABIKHOW IIKalbl. JTO JEJICHHE HOHMYCa JaeT JecAThle M COoThle aoiu rpagyca. Oba

MOKa3aHus CKIAAbIBAIOT. Tak, H300paskeHne Ha PHCYHKE COOTBETCTBYeT yriy 3,5 + 0,06 = 3,56°.



Oo0opyooeariue u mamepuaivl:

[TonsspumeTp ¢ KIOBETOM, BO/AsIHAs OaHs, CKIISTHKA C TIPUTEPTOM MPOOKOM, TEpMOMETp, MMJIMHAPHI Ha 10
MJ1, pacTBop caxapo3sbl 20%, pacTBOpPbI COISTHONW KUCIOTHI 1H., 2H., 3H., 4H.

OcHOBHasi XUMHUYECKasi MOCy1a: MPOOUPKH (B INTATHBE), KOJOBI, XUMHUECKHE CTAKAaHBI IOCIIE PAOOTHI
TIIATEIbHO BBIMBITh, BEChl C PAa3HOBECOM, INPHUOOPHI, HCIOJIb3yeMasl Uil HPOBEIEHHS OTIAEJIBbHBIX
1a00paTOPHBIX PabOT, BBIAAETCS U CIAETCS YMCTas J1a0OpaHTy.

Texnuka bezonacnocmu npu_8blNOJIHEHUN J1A00PANOPDHOU_Padombl:

-aKKypaTHO 00paIaThCsl CO CTEKISTHHONH XUMHUYECKOHW MOCYIOH. OCTaTKU pa3OMTOMN MOCYAbl yOHpaTh C
MIOMOILBIO COBKA U MIETKU,;

-Bce paboThl, CBA3aHHBIE C BBIJCJICHUEM SJIOBUTHIX, JIETYYUX M HENPUATHONAXHYUIMX BEIIECTB,
MIPOBOJIUTH B BBITSDKHOM HIKAYy;

-TIpU OTIPECIICHUH 3araxa BEeIIECTB OTBEPCTHE COCyJa JepKaTh Ha paccTosHuu 25-30 cM OoT mnuIa,
HanpasJsisl K cebe CTPYIo ra3a nocTynareabHbIMU JBH)KEHUSIMU JIaJIOHU OT OTBEPCTUS K JIUILLY;

-IpY HaJMBAHUU DPEAKTUBOB HE HAKJIOHATHCA HaJ COCYIOM BO HM30ekaHHE MOMajaHus OpbI3r WIH
YaCTHIl Ha JIMIO W OJCKAY. IpU p336aBJ'IeHI/II/I KOHIOCHTPUPOBAHHBIX KUCJIOT BJIMBATH KUCJIOTY B BOAY,
HO HE Hao0OopOoT;

-IIpY HarpeBaHUM NMPOOUPKHU HE JIepKaTh €€ OTBEPCTHEM K ce0e MM B CTOPOHY COCeIa. HE HAKJIOHAThCS
Ha/1 HarpeBaeMoi KHJIKOCTbIO BO U30eXkaHNe MOoMNalaHus €€ Ha JIMIO, PYKHU WIH OJIeKIY;

-ropsiYre MPEeIMEThl MOXXHO CTaBHTH TOJIbKO Ha acOECTOBBI KapTOH, acOECTHPOBAHHYIO CETKY WIIH
APYTYIO CHEIHATBHYIO TIOJICTaBKY,

-HeJb3$ MOJIb30BATHCS HIEKTPONPUOOpPaMu 6€3 COOTBETCTBYIOIIETO HHCTPYKTaXa. MPU BKIIIOYCHHUHU UX B
CeTh HeJNb3s IeP’KaThCs 3a METAIIMUECKUE TPeAMETHI (TpyOBl, KpaHbl  T.I1.). 3allpeliaeTcsi BKIYATh U
BBIK/IIIOYATh 3J'ICKTpOHpH60pBI MOKpPBIMH pYKaMH, a TaKXE IO0Jb30BaTbCA HCHUCIIPABHBIMH HIIN
MMEIOLIUMH OroJIEHHBIE TIPOBOIAa MPUOOpaMu;

-3anperaeTcs NpUHUMATh MUIY B XUMUYECKON J1abopaTopuu U MUTh BOAY U3 JJaOOPaTOPHON MOCYbI. -
-KaTerOpHYECKH 3arperaeTcs NpoodoBaTh peakTUBHI Ha BKYC;,

-IpY MONMAJaHUM HA JIMLO WIM PYKH OpBI3r KOHIEHTPUPOBAHHBIX KHUCJIOT IOCJIE CMBIBaHUS BOJOU
IPOMBITh CIa0BIM PAacCTBOPOM COJBI. ILENOYH CIEAYET CMBIBAaTh IO TE€X IOpP, MOKA y4acTOK KOXKH, Ha

KOTOPBI OHA TOMaja, He MEePECTaHeT ObITh CKOJB3KHM; 3aT€M MPOMBITH CJIa0BIM PACTBOPOM YKCYCHOM



KHCJIOTHl U HAJIOKUTh TIOBS3KY W3 BaTbl, CMOUYEHHON 3%-HBIM pacTBOpPOM MepMaHTaHaTta Kaimus (W3
anTe4yKy B JaOOpaHTCKOU Kadeaphl);

-110 OKOHYaHUH PaOOThI BBIKIIOYHTH U3 CETH BCE AJICKTPONPHUOOPHI, IEPEKPHITH MOAAYy ra3a U BOJBI B
naboparopuro u yoparh pabouee MecTo;

-000 BCEX HECYACTHBIX CIy4asiX HEMEJIEHHO COO0IIaTh MPEenoIaBaTelto Wi JJa00paHTy.

Ilpaxmuueckas uacmso:

1. Iposeputs ocHameHue paboyero MecTa. I3MepHTh M 3aMCaTh TEMIIEPATYPY OIIBITA.

2. BKIIOUMTh BOJSHYH OAaHIO MJIM TEPMOCTaT M JOBECTH TemIiepaTypy a0 60°C. Bkirouuts
MOJISIPUMETP U JaTh €My MporpeThes He MeHee 10 MuH.

3. HanoHuTh KIOBETY JMCTUILIMPOBAHHON BOJIOH (IIPOBEPUB OTCYTCTBUE Iy3BIPHKOB BO3LYyXa),
YCTAaHOBUTH €€ B MOJSIPUMETP U YOEIUTHCS, YTO YIOJI BPALLEHUS Y ONITUYECKU HEAKTUBHOM BOJBI paBEH
0°. Vianuth U3 KIOBETHI BOLY.

4. Ormeputs pactBOp caxaposbl M pactBop HCl (koHueHTpaumm M O0OBEMBI PacTBOPOB
yKas3blBaloTCsl mpenojasareneM). CiuTh 0b0a pacTBopa B CKISHKY C INPUTEPTOM MmpoOkoi. B MomeHT
CMEILMBAHUS Ha4aTh OTCUET BPEMEHHU.

5. TonydeHHOI peaKkIMOHHOM CMECHIO 3aIlOJHMTH KIOBETY IMOJSAPUMETPA M HM3MEPUTH YTIIbI
BpallleHUs TUIOCKOCTH moussgpu3aimu (o) depe3 5, 10, 15, 20, 30, 40 MUHYT OT Hayana peakluu.
[Ipumeuanue. Caxapo3za M HPOAYKT €€ TUAPOIM3a — IJI0KO3a BpAIIAlOT IJIOCKOCTh MOJIApU3ALUU
BIIPaBO, a PpyKTO3a — BIEBO, IO3TOMY B XOJI€ pEaKLUU yroj MOBOPOTA aHAIMU3AaTOpa YMEHbBIAETCS OT
(mpumepro) -7° 10 0°, a K KOHIly Peaklid BpalleHHe CTAHOBUTCS MOJNOKHTENbHBIM H3-3a OGONBIIEr0
YIEJIBHOTO BpalleHHs PPYKTO3bI IO CPABHEHUIO C IIIFOKO30H.

6. OcTaBuryrocs B CKJISIHKE CMeCh IIOMECTHTH B BOJSIHYIO 0aHI0 uiy Tepmoctar rpu 60°C Ha 30
MuH. [Ipy 3TOM peakiys NpoXoanuT NPaKTUYECKU 0 KOHIA.

CMech OXJaauTh, 3aMOJHUTh €K KIOBETY M OINpPEAeIUTb Yol BpalleHHs,, COOTBETCTBYIOLIMMA

HACTYTUICHHIO PAaBHOBECHS (Olo).

Konmnenrparus pacteopa HCI:
Temneparypa onsita T=  °C
Bpewms ot
Hayana VYron 00— 0o
Ne | ommirat, | 1/t | Bpamenus | a—ow | IN(ou—aw) In——- K,
MUH a, ° O 0Olen MUH
1 0 — — — — —
2 5
3 10
6 o0 — — — — —
kcpezm:




7. Pe3ynbpTaThl moka3aTh MPEroaaBaTelto U 3aHECTH B TAOIHUILY.
8. IlpuBecTu B OPSIOK pabovee MECTO U CIATh JICKYPHOMY.
9. IMoctpouth rpaduk 3aBucuMocTd IN(0t—0x)OT BpeMEHH M MPOJIUTH €r0 0 IEPECEUYCHHUS C OChIO
OpJIMHAT, KaK MMOKa3aHO Ha PUCYHKE.
10.U3meputh otpe3ok OA, paBHbIi IN(0lo—0ux), U 3amKcaTh €ro 3HaYCHUE B TAOJIHILY
11. BelunciuTh BEJIMUNHBI
(0to—0te0)

In—— = In (0to—0) — IN (0t—0te0)

u 1/t 11 KaK10r0 MOMEHTA BPEMEHHU; PE3YJIbTaThl 3aHECTU B TAOJIHUILY.

12. PaccumnTath JUIsl KaXKJIOTO HHTEPBAIa BpEMEHU KOHCTAHTY CKOPOCTH MHBEPCHH CaXapO3bl:

1 (0to—01e0) 1
k=—In———= — [In (0to—0) — In ( ot—0wo )].

t (000 ) t

JlaHHO€E ypaBHEHHE TOJIy4aeTCs M3 KHHETHYECKOTO YpaBHEHHs s peakiuu 1-ro mopsaka K =
(1/t) o In(Co/Ct) mpu moacranoBke BMecTo Co v Ct MPOMOPIIMOHATBHBIX UM BEIUYUH Ol0—Olo U Olt—Cloo.

DTO MOXKHO POUJUTIOCTPUPOBATH CXEMOM:

o Oy Clo
BPpEMY; ————

I/I€ OTPE30K OlLo—O mpornopuuoHaieH Co, OTPE30K Ol—0t — KOJHWYECTBY Caxapo3bl X,
IpopearupoBaBiieMy 3a BpeMs I, a OTpe30K Oit—Oke  MPOMOPHHOHAIEH  OCTaBLIEMYCS
HENPOpEearupoBaBIIuM KoJn4ecTBY caxapo3bl Ci, miu, 4To TO ke camoe, Co—xX. [lockosbKy BEMM4YnHY
0o HEBO3MOXHO OTPENENIUTh IKCIICPUMEHTANBHO, €€ HaXoAaT rpadUuecku, mpudeM cpasy B Buje In
(cto—0teo).

13. Tlocne Toro, kak OynyT HaleHbl KOHCTAHTBI CKOPOCTH MHBEPCHH JJISl KaXKJI0I0 MOMEHTa BPEMEHH,
BBIYHCIIUTH CpeaHee 3HaueHNE Kepesn.
14. PaccunTaTh SHEPTUIO AKTUBALIMY 110 YPAaBHEHUIO AppeHHyca:

RTiT2 ko

*
E = In ,
To—Ts k1
UCIIOJNB3YsS YKa3aHHBIC IIpernojaBateieM 3HaueHuss Kz w T2 W3 Tabmuubel W NpUHHMAsS

TeMIeparypy omnbita 3a T1, a cpeiHee (TEOpeTUYECKOe) 3HAUCHHE KOHCTAHThI CKOPOCTH — 3a Ki.



KoHcTaHTBI CKOPOCTH MHBEPCHH €aXapo3bl B IPUCYTCTBHH COJISIHON KHCJIOTHI

Konnenrtpanus kx103, mun!

HCI 20°C 25°C 30°C | 35°C

0,11. 0,288 0,738 1,19 1,54

1 H. 3,35 8,49 13,69 17,71

2 H. 4,23 10,77 17,37 22,48
kx10?, munt

3 H. 1,80 4,6 6,21 8,07

4 1. 2,52 6,45 10,41 13,46

15. PaccuuTaTh Bpems nonymnpepaiieHus (t12) 1 BpeMs HHBEPCUM Caxapo3bl M0 YPABHEHUSIM:

In2 0,6932
tin= = ;
k k
In1,1111 0,1054
t100 = =

k k

16. ChopMynupoBaTh BHIBOBI.
Tpebosanua Kk ohopmaenuro 1a60pamopHou padbomel 4 OMUCMYy':

1.BremonHenue nabopaTopHbIX pabOT COMPOBOXKAAIOT 3alMcsIMM B JaboparopHoM >xypHane. Ha
TUTYJIBHOM JIUCTE JTAOOPAaTOPHOIO >KypHala JOJDKHBI OBITh MPEJCTABICHBI: Ha3BaHHE YHMBEPCHUTETA,
(bamMuIusa 1 MHULIMAJIB! YYalerocs, HOMep Kypca U IpyIbl, y4eOHbIH rof.

2.0T14eT 0 BBIOJIHEHHOM Ta00paTOpHOH paboTe JOKEH COJIEPIKATh CIICTYIOIINE CBEICHMS:

*HOMEp paboTHI U €€ Ha3BaHUE;

*J1aTy BBIIIOJHEHUS paldoThI;

*IIeTTb PaOOTHI;

*000pyZI0BaHUE M MaTEPHUAIIBI;

*KpaTKOE TEOPETUYECKOE OMUCAHNE;

*HOMEp M Ha3BaHWE OIIBITA;

*KpaTKoe ONMHCaHue X0/a padoThl C yKa3aHUEM YCJIIOBUH MPOBEICHUS OIIbITA;

*PUCYHKH M CXEMbI HCIIOJIb3YEMbIX IPUOOPOB;

*HaOJIFOICHMS,

*ypaBHEHUS MPOTEKAIONINX PEaKIIHii;

*pacuéThl, TaOIUIBI, TpAUKH;

*BBIBO/IB.

3.JIabopaTopHBIii kKypHalI HYy’)KHO BECTH YMCTO U aKKYpaTHO, 3aIIUCH JJOJKHBI ObITh JAKOHUYHBIMH.

4.014éT 0 mpoBeAEHHON paboTe MPOBEPSIET U MOANUCHIBACT MPENOaBATENb.



5.K cpmaue 3auéra mo nabopaTOpHOMY NPAKTUKYMY JOMYCKAIOTCSI CTYICHTBHI, BBIMOJIHUBIIME U
MOAMNKCABILINE y TPEnojaBaress Bce JOMAlllHWE U JiabopaTOpHbIe pabOThl, CIABUINE KOJIOKBHYMBI,
aKTUBHO YYaCTBOBAaBIIUE B padOTE CEMUHAPOB.

6.CTyaeHTHI, MOJIYYUBIINE 3a4€T TI0 JIA0OPATOPHOMY MPAKTUKYMY, HOMYCKAIOTCS K cllade dK3aMeHa o
KypCy HEOPTaHUYECKON XUMUHU.

Konumponwvhwie gonpocel :

1. Jlalite ompeneneHuE CKOPOCTH pPEAKIUH, TOpsAkKa peaknuu. lloscHUTEe QU3NYECKUN CMBICTT
KOHCTaHTBI CKOPOCTH PEAKILIUHU.

2. Kakue puznueckue siBJICHUS UCIOJIB3YIOTCS B YCTPOHCTBE MOIsIpUMETpa’?

3. 3anumure ypaBHeHue peakiuu. [losicHuTe, Kak OCOOEHHOCTH XMMHUYECKOTO CTPOCHHS MCXOIHBIX
BEILIECTB U MPOJYKTOB PEAKIIMH BIMSIIOT HA ONTHYECKUE CBOMCTBA pacCMaTPUBAEMOM CUCTEMBI?

4. 3anummuTe KUHETUYECKOE YpaBHEHHUE JJIA PeaklMu THAposu3a caxapo3bl. OObsACHUTE, TTOUYEMYy 3Ta
peakiys IPOTEKAET 10 IEPBOMY MOPSIIKY.

5. BoBeaute Gopmynsl Asis pacueTa KOHCTAHThI CKOPOCTH pPEaKIMM IEPBOrO MOpsJKa U Mepuoia
MOJIyTIpeBpallieHus. YKaxuTe (U3NYECKH CMBICT M Pa3MEPHOCTh KOHCTaHTBl CKOPOCTH TaKOM
peaxkuuu.

6. [loueMy KOHCTAHTBI CKOPOCTH MHBEPCUHU CaXapo3bl, BEIYMCICHHBIE HA OCHOBAHUU MEPBHIX ABYX-TPEX
M3MepeHuil, OOMbIIeH YacThi0 HE MPUHUMAIOT BO BHUMaHUe?

CRucok qumepamypul.

1.bpsackuii b.5. Kommonanas xumust [ DneKTpoHHBIN pecypce] : yuebHoe mocodue / b.5. bpsuckuii.
— DIeKTpOoH. TeKCTOBbIe jJaHHble. — CaparoB: By3oBckoe oOpaszoBanme, 2017. — 104 ¢. — 978-5-

4487-0038-5. — Pexxum nmocryna: http://www.iprbookshop.ru/66632.html

2. HepeFOan;I O.B. HpaKTI/IKYM 110 aHAJUTHYECKON XUMHUH. DUZHUKO-XMMHYECKHE METOAbI aHalIN3a

[DnexTponnbiit pecypc] : yueOnoe mocobue / O.B. Ileperonuas, C.A. CokxonoBa. — IJIEKTPOH.
TEKCTOBBIE JaHHbIe. — Boponex: Boponexckuii I'ocynapcTBeHHBI ArpapHbIii YHUBEPCUTET WM.
WUmnepatopa Ilerpa IlepBoro, 2017. — 100 c. — 2227-8397. — Pexum pgocryna:

http://www.iprbookshop.ru/72731.html

3. @usnueckas XxuMusi. Teopust ¥ MpaKTHUKa BBITOJHEHHS pacueTHBIX paboT. YacTh 1. DKCTEeHCHBHBIC
CBOMCTBAa TOMOTEHHBIX cucTeM [DnektpoHHBIA pecype] / E.W. CremanoBckux [u Ap.]. — DIEKTPOH.
TEKCTOBbIe JaHHble. — EkarepunOypr: Ypanbckuil ¢enepanbHbiii yauepcurer, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexum nocryna: http://www.iprbookshop.ru/66611.html

4. ®uznueckas XuMusl. Teopus U MpaKkTUKa BBIOJHEHUS pacueTHBIX padboT. YacTs 2. Xumuueckoe u
(dazoBoe paBHOBecue [InekTponHsiid pecype]| / E.M. CrenanoBckux [u ap.]. — DIEKTPOH. TEKCTOBBIE
nannele. — ExatepunOypr: Ypansckuii ¢enepanbubiii yausepcutet, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexxum nmocryma: http://www.iprbookshop.ru/66612.html


http://www.iprbookshop.ru/66632.html

5. I'puropreBa JI.C. ®usmndeckass xuMus [DIEKTPOHHBIN pecypc]: yueOHoe mocobue/ ['puropnena
JI.C., Tpudonora O.H.— DnekTpoH. TEeKCTOBBIC naHHbIe.— M.: MOCKOBCKHI TOCYyIapCTBEHHBIN
crpoutenbHblii yHuUBepcuteT, Al Ilm Op Menua, O9bC ACB, 2014.— 149 c.— Pexum nocryma:
http://www.iprbookshop.ru/26215.— 9BC «IPRbooks», o napoito

6. AnanmuThdeckas XuMUSA M (DU3UKO-XMMHUYECKHE METOJbl aHanmu3a [DIJIEKTPOHHBIN pecypc] :
J1a00paTOPHBIN MPAKTHKYM / . — DIJIEKTPOH. TeKCTOBBIC naHHble. — CapatoB: A [Tu Dp Menua, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexxum nocryna: http://www.iprbookshop.ru/70757 . html

JlabGoparopHasi padora Ne 2
Tema: U3yyeHne KMHETUKH PeaKMU B3aMMOIeCTBHS XJIOPHU/AA Kejle3a ¢ HOAUA0M KaJIusl

Llenv padomei: n3yyeHNe KUHETUYECKUX XapaKTEPUCTHK PeakUUH 2 mopsiika (ciaydyail OJMHAKOBBIX

HaYyaJIbHBIX KOHIIEHTPAL1il peareHTOB).

Dopmupyembvie _KomnemeHuyuu. IK-4
Teopemuueckas uacmo:

B xone peakuuu >xenesa (l1l) xmopuna v kanus moauja BBIAENSETCS OKPAIIEHHOE BELIECTBO - MO,
JUHAMUKY HAKOIUIEHUS KOTOPOTO MOXKHO ONHMCAaTh KOJIMYECTBEHHO, MCIOJIB3Yys Hpubop A
OIpeJIeNIeHUs] ONTHYECKON TNIOTHOCTH — (poTornekTpokosnopumerp (POK).

Peaknus

2FeCl3z + 2KI = 2FeCl; + 2KCI + |2
ABJISICTCA OMMOJIEKYJIIPHON M €€ CKOPOCTh 3aBUCUT OT KOHLIEHTPAIIMM 000MX peareHTOB:
V = K Creciz Cki

[TockonbKy KOHIEHTpalud 000MX PEeareHTOB B JAHHOM ciiydae OepyTcsi paBHBIMU JIpYT APYTY
(Crecis = Cki = C), To MmoxHo 3ammcath V = K C?. KuneTndeckoe ypaBHEHHE B 9TOM CJIydae BBITIIAIHT
TaKx:

1 Ci
K=—2=
t Cmax (Cmax - Ct)
rae Cmax — KOHICHTpaOus p€arcHTOB B MOMEHT OKOHYaHHSA PCaAKIINHU;

Ct — KOHIIEHTpauys IPOIyKTa B JaHHBII MOMEHT BPEMEHH.

Yempoucmeo u npunyun delicmeust homoxoropumempa

[TpunnunuansHas cxema npudbopa u300pakeHa Ha pUCYHKE.



JIya cBera ot uctoynuka (1) mpoxomut yepe3 cBeToGuiabTp (2) M mMOmamacT B KIOBETY C
uccieayemMbM pactBopoM (3). B pactBope yacTh cBeTOBOro mortoka norjiomaercs. OcnabieHHbld 1y
nonagaetT Ha ¢oTodaeMeHT (4), mpeoOpa3ylomuid CBETOBOM CHUTHAI B AJICKTPUYECKUH, KOTOPBIH
nepenaeTcs Ha MoKasbIBatomui mpuodop (5).

N3mepenus ¢ nomolupto HOTOKOJIOPUMETPA CBOAATCA K CIEAYIOLIEMY:

1. Ilpubop BKIIOHYaeTcs B CeThb U IporpeBaercss B TeueHue =20 MuH. Bo Bpems mporpeBa KpblliKa
KIOBETHOT'O OTJIEJIEHUS JIOJDKHA ObITh OTKPBITOM.

2. CnenManbHBIM IEpeKIoyaTeseM MoAOUpaeTcsl CBETOPMIBTP, 00ECHeYMBarOIUN MaKCUMaIbHOE
MIOTJIOIIEHHE CBETa B HCCieayeMoM pactBope. Kak mpaBmiio, nBeT CBETOQMIBTPA AOIDKEH OBITh
JIOTIOJTHUTEIBHBIM K LIBETY UCCIIELYEMOrO pacTBoOpa.

3. Ilepen nawamoMm paboThl mpubop OanaHcupyercs. s 3TOro B KIOBETOJEpXaTelb MOMENIAeTCs
KIOBETa C 3TAJIOHHBIM PacTBOPOM U CTpeEJIKa MOKa3bIBAIOLIEro MprOopa YCTaHABIMBAETCS HA HYJb
perynsitopamu «Y cTaHOBKa HYJIsD», «I'py0o» u «TouHOo».

4. KroBera ¢ wucciaeayeMblM PAcTBOPOM IMOMEHIAETCSl BO BTOPOM KIOBETOJEp)KAaTelb, BBOAUTCS B
CBETOBOM JIy4 U C IOMOIIIbIO TOKA3bIBAIOIIETO TPUOOPA OMPEEIISAETCS €ro ONTUYECKAs INIOTHOCTb.

Oobopyoosanue u mamepuaivl:

doToKkoTOpUMETp, MepHas mocyna, crakaHel Ha 100 mi, canderka , pactBopsl Kl u FeCls 2x1073
MOJIIb/T, CEKYHAOMEp

OcHoBHasi XUMUYeCKasi Mocya: NpOOUPKH (B IITATHUBE), KOJObI, XUMHUUECKHUE CTAKaHbI MOCIe pabOThI
THIATENIbHO BBIMBITH, BEChl C Pa3HOBECOM, MPHOOPHI, MCIONb3yeMas [UIsl MPOBEIEHUS OTIENbHBIX
71a00paTOPHBIX PabOT, BHIAAETCS U CIACTCS YMCTas JTa0OpaHTy.

Texnuka bezonacnocmu npu_8blNOJIHEHUU J1AD0PAMOPHOU_DPadombl:

-aKKypaTHO 00pamiaThCsi CO CTEKISTHHOW XMMHUYECKOM MOCy/I0i. OCTaTKu pa3OuTOM mocysl youpaTs C
IIOMOIIBIO COBKa M MIETKU,

-Bce paboThl, CBSA3aHHBIE C BBIJCICHUEM SJIOBUTHIX, JIETYYMX M HEMPUATHONAXHYIIMX BEIIECTB,
MIPOBOJNTH B BBITSHKHOM IIKady;

-IIpU ONPEACJICHUHN 3allaxa BEIIECTB OTBEPCTHE COCYJa JepxkaTh Ha pacctosHuu 25-30 cMm oT juua,

HaIrpaBJIAsdg K cebe CTPYIO raza noCTynaTejJbHbIMH JBMXCHUAMMU JJaJOHU OT OTBEPCTHS K JIMILY,



-IpY HAJMBAHUHM PEAKTUBOB HE HAKIOHATHCS HAJ COCYAOM BO H30eKaHHME TOMagaHusi OpBI3T WIN
YaCTHII Ha JIMLIO WM OJEXKIY. IPU pa30aBIeHUH KOHIIEHTPUPOBAHHBIX KHCIIOT BIMBATh KHCIOTY B BOAY,
HO HEe Ha000poT;

-TIpY HarpeBaHUM MPOOUPKHU HE JIepKaTh €€ OTBEPCTHEM K ce0Oe MM B CTOPOHY COCea. HE HAKIIOHAThCS
HaJl HarpeBaeMoH JKUIKOCTBIO BO N30€XKaHue MOMalaHus e€ Ha JIMLO, PYKH WIIN OACXKIY;

-TOpsiYMe IMPEIMEThl MOXXHO CTAaBUTh TOJBKO Ha acOECTOBBIM KAapTOH, acOECTUPOBAHHYIO CETKY WIIH
APYTYIO CHEIHUATIBHYIO TOJICTABKY;

-HEJb3$ TOJIB30BATHCS HIEKTPONPUOOpPaMu 06€3 COOTBETCTBYIOIIETO HHCTPYKTAXa. MPH BKIIFOYCHUHU UX B
CETh HEJb3S IEPXKATHCS 38 METAJUIMYECKHUE MTPEAMETHI (TpYObl, KpaHbI U T.I1.). 3alpeIlacTCs BKIOYATh U
BBIKJIIOYATh JIEKTPONPHOOPHl MOKPHIMH pYyKaMH, a TakKXkKe II0Jb30BaThCsl HEUCIPABHBIMU MM
MMEIOIIMMH OTOJIEHHBIE TIPOBOA TPUOOPaMH;

-3anpemaeTcs MPUHUMATh MHIY B XUMHYECKON J1a00paTopru U MUTh BOAY U3 JIAOOPATOPHOU MOCYIBI. -
-KaTerOPHYECKH 3arpeaeTcs MpoOdoBaTh pEakKTHBHI Ha BKYC;

-IIpU TIONaJaHUU Ha JIMLO WM PYKH OpBI3T KOHIIEHTPHUPOBAHHBIX KHCJIOT IMOCIE CMBIBAaHHS BOJOM
IPOMBITH CIa0BIM PACTBOPOM COABI. IIENOYb CIIEAYET CMBIBAaTh A0 TEX IOpP, MOKA y4acTOK KOXKH, Ha
KOTOPBIN OHA TIOMala, He MEePEeCTaHeT ObITh CKOJIB3KUM; 3aTEM MPOMBITH CIIa0BIM PACTBOPOM YKCYCHOM
KHUCJIOTHl W HAJIOKUTh TIOBSA3KY W3 BaTbl, CMOUYEHHON 3%-HBIM pacTBOpPOM IepMaHraHaTa Kaiuus (W3
anTeyky B JabopaHTCKOU Kadeapsl);

-110 OKOHYaHUM PAaOOTHI BBIKJIIOUUTH U3 CETHU BCE ANEKTPOIPUOOPHI, MEPEKPHITh MOJauy ra3a U BOJbl B
nmabopaTopuro U yoparh pabouee MecTo;

-000 BCceX HECUACTHBIX CIy4yasX HEMEUIEHHO coo0LIaTh MPENnoJaBaTello Uilu JIaDOpaHTy.

Ilpakmuueckas wacmo:

1. Iposeputs ocHamenue pabouero Mecra. Mi3sMepuTh U 3amucaTh TEMIEPATypy, IpU KOTOPOi

MMPOBOAUTCH OIIBIT.

2. TloaroToBUTh (OTOKOIOPUMETP K paboTe B COOTBETCTBUM € HHCTPYKIHUEH. BKIHOYHTH
npubop U JaTh eMmy nporperbcsi He MeHee 20 MUH. YCTaHOBUTH CBETOQWIBTP C JTMHOW BOJIHBI CBETa
490 nm.

3. IIpUroToBUTH PacTBOP CpaBHEHHUS Il OAJaHCUPOBKM Mpubopa. sl 5TOro CMemaTh paBHbIE
00BEMBI (€ciu He YKa3aHo 0c000, To 1o 2 Mi1) ucxoaHoro pactBopa FeClz n aucTuinmmpoBaHHOI BOJBL

4, 3anmuth pacTBOpP CPAaBHEHWS B KIOBETY M YCTAHOBUTh €€ B JAIbHHMI KIOBETOIEPIKATEID
NEPIEHIUKYJIAPHO HAINPABJICHUIO JIyda. 3aKpbITh KPBIIIKY KIOBETHOIO OTIAEIECHMSI M PEryJsITOpamu
«YcraHoBka Hyns», «I'pybo» u «TOouyHO» yCTaHOBUTH CTPENIKY IOKa3bIBAalOIEro NnpuOopa Ha HyJb

IIKaJIbl ONITHYECKOM IIoTHOCTH D.



5. OT™epuTh paBHBIE 00BEMBI (ECIIH HE YKa3aHO 0C000, TO MO 2 MJI) PACTBOPOB XJIOPH 1A Kelle3a
(1) u vomuna kanus. CAUTh 3TH PACTBOPHI M TIIATEIBHO MEpEMeNIaTh. B MOMEHT ClIMBaHHS HavaTh
OTCYET BPEMEHHU.

6. IMosy4eHHO# CMeChIO 3allONHUTL KIOBETY M YCTAHOBHMTH €& BO BTOPOIl KIOBETOJIEPKATEIb
npubopa. C MOMOIIBIO COOTBETCTBYIOIIETO phIYaXKKa BBECTH €r0 B Jy4 cBeTa. VM3MEpHUTh BEIHUUHY

onTtuyeckoi mmotTHoctu D TouHO Ha 2-i1 MUHYTE OT Havaja peaKkiuu.

Ipumeuanue. /[na koppexyuu noxazanuil npudbopa HeobdXo0uUMo 8pemsi Om 8pemMeHU (C UHMep8aIoM
& 6 MUH) 6600UMb 8 Y4 CEEMA KIOGEMY C IMAIOHHBLIM PACMBOPOM U NPOBEPAMb, CIOUm iU npu

ImMom cmpeika npu60pa HA HYJ1e6OM oeleHUU WKAbL.

7. 3MepaTh ONTUYECKYKO IUIOTHOCTh pPAcTBOPa 4Yepe3 KakKable 2 MHUHYTBHI IO IIOJHOTO
npekpaieHus peakuu. CUrHajaoM €€ OKOHYaHUS CIYXKHUT MOJyYeHHE TpeX OJUHAKOBBIX 3HaueHui D

nonpsn. Bece nanHble 3aHecTy B Tabnuiy.

Temnepatypa T= °C OOBEMBI pacTBOpPOB peareHToB, Vi = Vo= M
Konnentpamus pearentoB C1= Cp = x10% Mons/n
Bpewms ot Havaia OnTrueckast Konuenrpanus KoHncranra ckopocry,
peaKknuun ILUIOTHOCTE D noaa Ct, JI/MOJIb®MUH
t, MUH. MOJIB/JI k¢ Kepems

2
4
6
o0

CBepuTh NOJMyYEHHBIE JAHHbBIE Y TIPETIOAABATEIS.
8.Boixitounts npubdop. Ilpusectu B nopsaok padouee mecto. [1o skcriepuMeHTaIbHbIM JIaHHBIM
nocTpouTh rpaduk 3aBucumoctu D = f(t) (cM. puCyHOK HIKE) M OTIPEACTUTh 0 HeMY Dyaxe.

A

9. Ilo naHHBIM, IPUBEIEHHBIM B Ta0JIMIIE, TOCTPOUTH KATMOPOBOYHBIN Tpaduk

Konnentpanus

mona, Cx10°, 0,5 1 15 2 2,5 3 3,5 4 45 5
MOJIB/TI

OnTHueckas

IUIOTHOCTB, D 0,12 | 0,20 | 0,28 | 0,37 | 0,44 | 052 | 0,59 | 0,66 | 0,74 | 0,81




3apucumoctd D = f (C) (cm. puc. Hmke). C ero momoIipi0 METOJOM HHTEPIONSIUN ONPEACTUTD
KOHIICHTPAallMd Hola B MOMEHT OKOHYaHWs peakuM (Cyaxc) ¥ B MOMEHTHI BPEMEHH, yKa3aHHBIC
npernoiaBaTesieM. 3aHEeCTH MX 3HAYCHHS B COOTBETCTBYIOIIUE CTPOKU TaOJHIIBI SKCIEPUMEHTAIbHBIX
JaHHBIX.

G,

10. ITonp3ysich ypaBHEHHEM
1 Ct
k=—2=e ,
t Cmax(Cmax— Ct)

pacCUUTaTb KOHCTAHTY CKOPOCTHU PCAKIMU B Ka)KHLIﬁ MOMCHT BPEMCHH M BBIYHUCIUTL CPECAHEC

apudmernyeckoe. 3aHeCTH pPe3yIbTaT B TAOJNHUILY.

11. PaccuuTaTh BpeMs MOJyNpeBpaIleHUs U1 U3Yy4aeMOi peakIiy 110 YpaBHEHHUIO

12. PaccuuTaTh 3HEpPrul0 aKTUBALMU PEAKIMH, MpUHUMAasA, 4To npu temreparype T2 = 320 K
KOHCTaHTa ckopocTH Kz =2,8x102:

1
tiz =
Kep Crmax
RT,T: ko
Eur = In :
To-T1 k

rae T1 — remniepatypa onsita.
13. ChopmynupoBaTh BHIBOBI.

Tpeovosarnus Kk oghopmaenuro 1a00pamopHou padbomol 4 omuemy -

1.BremonHeHue nabopaTopHBIX pabOT COMPOBOXKAAIOT 3alHCcsIMH B JabopaTopHoM >kypHane. Ha
TUTYJIBHOM JIMCTC na60paT0pH0ro KypHajia OOJIKHBI OBITH MNpEaACTAaBJICHBI: HAa3BAHUC YHUBCPCHUTECTA,
(dbaMuIMs 1 MHUIUAIIBI YYallerocsi, HoMep Kypca 1 rpymibl, y4eOHbIH ro.

2.0T4eT 0 BBITOJIHEHHOH JTA0OPAaTOPHOH paboTe JOHKEH CONEePIKATh CIICIYIOIINE CBEICHUS:

*HOMEp paboThI U €€ Ha3BaHUE;

*J1aTy BBITIOJHEHUS paOOTHI;

*IIeJIb PaOOTHI;

*000pyZI0BaHUE M MaTEPHAIIBI;

*KpaTKOE TEOPETHIECKOE OMUCAHUE;

*HOMCP U HA3BAHUC OIIbITA,

*KpaTKoe OMHCaHKe Xoa paboThl C yKa3aHUEM YCJIOBUN MPOBEICHUS OIbITA;



*PUCYHKH M CXEMBbI HCIIOJIb3YEMBIX IPUOOPOB;

*HaOJIFOICHM,

*YypaBHEHUS IPOTEKAIOLINX PEAKIIMIA;

*pacuéThl, TAOIUIBI, TPAPUKH;

*BBIBO/IB.

3.JIabopaTopHBIii kKypHaI HYy’)KHO BECTH YHCTO U aKKypaTHO, 3alIMCH AOJKHBI ObITh JTAKOHUYHBIMH.
4.0T1uéT 0 IpoBeIEHHON paboTe MPOBEPSIET U MOANMCHIBACT MPETIOAABATENb.

5K cpaue 3au€ra mo mabopaTOpPHOMY TMPAKTHUKYMYy JOIMYCKAIOTCS CTYACHTHI, BBINOJHUBIINE U
NOJIMCABIINE Yy IperojaBaTelisi Bce JOMallHUE U J1abOopaTOpHble pabOThl, CAABIINE KOJUIOKBUYMBI,
aKTHBHO y4acTBOBABILKE B pab0OTEe CEMHUHAPOB.

6.CTyneHThl, MOMYYHBIIKE 3a4€T MO JTA00OPATOPHOMY MPAKTUKYMY, JTOIYCKAIOTCS K C/1ade K3aMeHa 10
KypCY HEOPTaHUYECKOW XHUMUHU.

Koumponwvhbie sonpocel :

1.Chopmynupyiite 3akoH JeicTByromux Macc. KakoB husnueckuii CMbICT KOHCTaHTBI CKOPOCTH
peakuuu ?

2. IloueMy CKOpPOCTh XMMHYECKOW pEaKIMU MaKCHMalibHa MPU CTEXMOMETPUUECKOM COOTHOIICHUH
KOMIIOHCHTOB ?

3. [IpuBenuTe mpUMEpPHI MPOCTHIX M CIOKHBIX peakiuii. YTO MOHUMAIOT MO MEXaHU3MOM CIIOKHOM
peakuuun?

4. B yem 3akitouaeTcs METOJ] CTallMOHAPHBIX KOHIIEHTpanuii? Kakast cranus peakiiny Ha3bIBaeTCs
JTUMUTHPYIOIIEH?

5. [loueMy Ha KOHCTaHTY CKOPOCTH peaKklliy OKa3bIBaeT BIUSHUE HOHHAas cuiia pactBopa (J)? Kak
paccuuThIBaeTcs 3HaueHue J?

6. Kakoli ¢puznueckuil CMbICT UMEIOT NTapaMeTphl IMHEHHON perpeccuu a U b ypaBHEHUS
Ink=a+bJ

Cnucok atumepamypbot.

1.bpsackmii b.4. Konnounnas xumus [DnexTpoHHbIN pecypc] : yuedHoe mocodue / b.5. bpsuckuit. —
DNeKTPOH. TeKCTOBbIe HaHHble. — CaparoB: By3oBckoe oOpaszoBanue, 2017. — 104 c. — 978-5-4487-
0038-5. — Pexxum nocryna: http://www.iprbookshop.ru/66632.html

2. HepCFOH‘-IaSI 0.B. HpaKTI/IKYM 110 aHAIMTUYECKON XMMHUH. DU3NKO-XMMHYSCKHE METOJIbl aHaau3a

[OnexTpoHHbIi pecypc] : yuebHoe mocobue / O.B. Ileperonuas, C.A. CokoioBa. — DJIEKTpOH.
TEKCTOBbIE AaHHbIE. — Boponex: Boponexckuil ['ocymapcTBeHHbIA ArpapHbli YHHBEPCUTET HUM.
Nmmeparopa Ilerpa Ilepsoro, 2017. — 100 c. — 2227-8397. — Pexum npocrymna:

http://www.iprbookshop.ru/72731.html



3. ®usnueckas Xxumus. Teopusi U MPaKTHKA BBIMOJIHEHUSI pacdeTHBIX padoTr. YacTh 1. DKcTEeHCHBHBIC
CBOICTBAa TOMOTEHHBIX cucTeM [DnektpoHHbId pecypce] / E.M. CrenanoBckux [u ap.]. — DIEKTpoOH.
TEKCTOBBIC JaHHBIC. — ExaTepuuOypr: Ypanbckmii denepanvHbiii yauBepcuteT, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexum nocryna: http://www.iprbookshop.ru/66611.html

4. ®uznueckas XxuMus. Teopus U MPaKTHKaA BBHITOJHEHHUS pacueTHBIX padoT. YacTe 2. Xumudeckoe u
(dazoBoe paBHOBecue [InekTponHsiid pecype] / E.M. CrenanoBckux [u ap.]. — DIEKTPOH. TEKCTOBBIE
nannele. — ExatepunOypr: Ypansckuii ¢enepanbubiii yausepcuret, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexxum nocrymna: http://www.iprbookshop.ru/66612.html

5. I'puropeena JI.C. ®usnyeckas xumus [ IIEKTPOHHBINA pecypc]: yueOHoe mocooue/ I'puropnena JI.C.,
Tpudonosa O.H.— DnexTpoH. TeKCcTOBble JaHHble.— M.: MOCKOBCKHI TOCyJapCTBEHHbIN
crpoutenbHblid yHUBepcuteT, Al Ilm Op Memua, 9bC ACB, 2014.— 149 c.— Pexum nocryma:
http://www.iprbookshop.ru/26215.— DBC «IPRbooks», o napoio

6. AnamuTHdeckas XuUMHUS H (DU3UKO-XUMHUYECKHE METOJbI aHaM3a [DJIEKTPOHHBIA pecypc|
1abopaTOPHBIN MPAKTUKYM / . — DIIEKTPOH. TeKCTOBbIe AaHHble. — CapatoB: Ail [Tu Op Meaua, 2018.

— 118 c. — 978-5-4486-0057-9. — Pexxum nocryma: http://www.iprbookshop.ru/70757.html

JlaGopaTopHas padora Ne 3
Tema: IlosryyeHnue 3MyIbCHil U M3Yy4YeHHE UX PU3HKO-XHMHUYECKHX CBOMCTB

Leny pabomer: TlomyueHue SMyJIbCHM NEPBOTrO PojAa W HAOMIOAECHUE 3a sBIEHHEM oOpaiieHus das;

OIIPEJICJIEHUE YCTOMUMBOCTU 3MYJIbCUI METOJOM JAMarpaMM CTaOMIBHOCTH; ONpEAEICHHE IOPOroBOH
KOHIEHTPALUU AMYJIbIraTopa.

Dopmupyemvie Komnemenuuu: 11K-4,
Teopemuueckan uacmuv:

Konnencannonnsiit Meroa. Ilap omHo skujakoctu (nucriepcHas ¢asza) WHXKEKTUPYETCsS TO0J
MOBEPXHOCTBIO JIPYroi, oOpasyromiell AUCHEPCHOHHYI0 cpeldy. B Takux ycloBUSX Map CTaHOBUTCS
MIEPECHIIIEHHBIM U KOHJEHCUPYETCS B BUJIE KaIleNlb C pa3MepaMu nopsaka | Mxwm.

KonzgeHcannoHHslif METOJ| IIMPOKO MPUMEHSIOT Ui TMOJIyueHus a’po3oyieid. Ecnu B cierka
TIepECHIIEHHEIH TTap BBECTH OYeHb ManeHbkue (10 10 cM) yacTHIB! 1 MO3BONMTH UM pacTH B TeueHHE
HEKOTOPOTO BpPEMEHH, Kak OBbLJIO YCTaHOBJIEHO, BCE KAl OyAyT MMETh MPAKTUYECKH OJMHAKOBBIC
pasmepsl. Eciau Takue a’po3osid CTaHyT OCeAaTh B JKUAKYIO Cpedy, TO TeM caMbiM oOpa3yercs
MOHOJUCIIEPCHAs IMYIbCHSI.

MunnmaneHyro koHueHTpanuioo IIAB, npm koTOpoil cymiecTByeT YCTOMYMBAas HMYJIbCHS,
IIPUHUMAIOT 3a IOPOr'OBYIO KOHIIEHTPALUIO.

Meronuka nposeneHus padOTEL

N3 ucxomuoro pacteopa ITAB npurotoBuTh mocnenoBareabHbIM paz0aBieHneM B 1Ba pasza 10

pacTBOpOB.



Py4HBIM BCTpSIXMBaHHEM MPUTOTOBUTH 3MYIbCHUU C cofepxaHueMm HemossipHoil ¢azbl 30% B
rpagydpOBaHHBIX MTpoOupkax Ha 20 ML

Ha romorenuzaTope mpuUroTOBUTh 3MYJIbCHH 00IIMM 00BbeMOM 50 MII, HEITOCPEICTBEHHO MOCIIE
nepemMermuBanus oToupas 20 M1 SMYJIbCUH B TPaIyUPOBAHHBIE TPOOHPKH.

Yepes yac mociie MpUroTOBICHUS IMYJIbCHI MPOBEPSIOT HaJNM4Ke OTAENUBIICICS HENmOJsSIpHOU
(ba3bl ¥ OnpeneNsIoT MOPOroBYI0 KOHIIEHTPAILIMIO CTa0UIN3aTopa.

CpaBHHMBAIOT 3HAYCHHS MMOPOTOBOW KOHIIGHTpALMU CTaOMiIM3aropa JJs pa3InYHbIX CIOCOOOB
JTUCIEPIUPOBAHUS U OOBACHSIOT ITOJYYEHHBII pe3yJbTar.

TeopeTnyeckas 4acThb.

OMyJnbCHeN Ha3bIBaeTCs AMCIEPCHAs CHUCTEMa, COCTOsINAs U3 JBYX (MJIM HECKOJIBKHUX) >KUIKUX
¢da3. YcnoBue oOpa3oBaHUs TAaKUX CHCTEM — IOJHAs WM YaCTUYHAs HEPAaCTBOPHUMOCTH BEIIECTBA
mucriepcHoi (asel B cpene. IlosTomy BemecTBa, oOpasyromue pasindHble (asbl, JODKHBI CHIBHO
pasznuuatbcs MO CBoe monspHocTH. llpakThueckuil uHTEpec M HauOosbllee paclpoCTpaHEHHE
HOJYYUJIM 3MYJIbCUH, B KOTOPbIX OJHa M3 (a3 — Boja. B 3Tux ciaydasx Bropywo a3y HmpeicTaBiser
HEeMoJsIpHas WJIM MaJloNoJIApHAs JKUJAKOCTb, HasblBaeMas B oOmeM ciaydae MacioMm (OeHsod,
XJIOpopOpM, KEPOCHH, PACTUTEIbHBIE W MUHEpPAIbHBIE Maciaa M T.1I.). OTH (a3bl 00yCIaBIUBAIOT JBa
OCHOBHBIX THIIa 3MYJIbcHid — aucriepcuu Macia B Boje (M/B) m Bomel B macie (B/M), mpsimbie u
oOpaTHbIE AMYJIbCHH COOTBETCTBEHHO. B 3aBUCHMMOCTH OT KOHIeHTpaiuu aucnepcHor (aspl (Co)
OMYJIBCHU TIOJIPA3ACSAIOT Ha Tpu Kkiacca: pasbaBieHHble (Ca<0,1%); KOHIEHTpUPOBAHHBIE
(0,1%<Ca<74%) 1 BEICOKOKOHIIGHTPHPOBAHHbIE, 0 CTPpyKType Onu3kue k neHam (Co > 74%). I'pannna
MEXIYy ABYMs IOCJIEIHUMHU KJacCaMM OIpeNesieTcsl TeM, YTO YacTULIbl AMCIEpPCHON (a3bl MOTyT
COXpaHHUTh cepuueckyo (GopMy BIUIOTb 10 OOBEMHOW [0S, COOTBETCTBYIOLIEH IJIOTHEHIIEH
YIIaKOBKE I11apOB.

OMyJIbCUH B OCHOBHOM OTHOCSTCS K IpyOOAMCIIEPCHBIM CUCTEMAM C  pa3MepoM Karelb oT 1 110
100 mxm. Kak u Bce nucnepcHbIle CUCTEMBI, SMYJIBCUU 3aHUMAIOT MPOMEXYTOYHOE MOJOKEHNE MEKITY
MOJICKYJISIPHBIMUA CUCTEMAaMHU U COCYILECTBYIOIMMH Makpodazamu. [103ToMy U K MOITY4YEHHUIO UX BEIyT
IBa MyTH: JTUO0 JpoOJjeHHe KpYNHBIX Kameiab 70 TpeOyemoil aucrnepcHocTH, Ju00 o0bennHEeHHE
MOJIEKYJI B arperaTbl yKa3aHHBIX pa3MepOB.

Konnencanmonnsrit Meroa. Ilap omHo# >kumkoctu (mucriepcHas ¢asza) HWHXKEKTUPYETCS TIOJ
MOBEPXHOCTBIO JIPYroi, oOpasyroliell JUCHEpCHOHHYI0 cpely. B Takux ycloBUSX Hap CTaHOBHUTCA
NIEPECHIIIEHHBIM U KOHJEHCUPYETCS B BUJIE KaIleNlb C pa3MepaMu nopsaka | Mxwm.

KongeHcannoHHslif METOJ| IIMPOKO MPUMEHSIOT Ui IMOJIyueHus a’po3oyieid. Ecnm B cierka
TepechIeHH b Tap BBECTH OYeHb MajeHbKkue (10 10 cM) 4acTHIbI ¥ TIO3BONMTEL UM PAacTH B TeYEHHE

HCKOTOPOro BPEMCHH, KaK OBLIO YCTAHOBJICHO, BCC KaIlJli 6y,Z[YT HUMCTh IMPAKTUYCCKU OJIMHAKOBBIC



pasmepbl. Ecau Takue a’po3osid CTaHYT OCeAaTh B JKUAKYIO Cpedy, TO TeM CaMbiM oOpa3yercs
MOHOJUCIIEPCHAS IMYJIbCHS.

MunumanbHyo KoHueHTpauuio IIAB, mpu KoTOpoill CylIecTBYyeT YCTOWYMBas 3SMYJIbCUS,
IIPUHUMAIOT 34 IIOPOTOBYIO KOHIICHTPALIHIO.

OMYJIbCHHA — T€TEPOTrE€HHBbIE CUCTEMBI, COCTOSAIIME U3 JIBYX B3aMMHO HEPACTBOPUMBIX KMIKHX
¢ba3. oHa U3 KOTOPBIX AUCIEprUpoBaHa B BUe Kanenab pazmepoM 0.1-100 MkM B qpyroii HenmpepbIBHON
¢asze, sBISAONICHCA TUCTIEPCUOHHOM cpeoil. Pa3nmuyaioT sMylIbCHU HETIOJIIPHOH JKUIAKOCTH B TOJSIPHOU
— MpsIMBIE AMYNbCUU TuUNa Mmacio/Boga (M/B), n sMynbcuM TOJSPHOW >KUAKOCTH B HEMOJSPHOM —
oOpaTHbIC SMYJIbCUU TUTIA Boaa/mMacio (B/M).

KoHueHTpUpOBaHHbIE 3MYJIbCUM HENb3s NOJIYYUTh O€3 BBEACHUSA B CHUCTEMY HEOOJIBLIMX
N00aBOK CIELMAJIbHBIX BELIECTB, HA3bIBAEMBIX MYyJbraropaMu. MexaHU3M CTaOMIM3UPYIOLIETO
JEUCTBUSL OMYJIBIaTOPOB ONPENEIACTCS UX XUMHUYECKOM NPHUPOAOH M pa3IMYaeTcs Il 3MYJIbCHU
Pa3JINYHBIX TUIIOB.

CrabunmuzaTopaMu 3MyJIbCUH MOTYT OBITh:

1. Huzkomonekynspusle [TAB. Crabunusupyromiee aevictsue [IAB npexie Bcero cBa3aHo ¢ UX

aacopOiueit u cnenuduueckoid opueHTanuendn AUPUIBHBIX MOJEeKyNl. s crabuinu3anuu mpsiMbIX
aMylibcuil HeoOxonumo, 4ToOsl [IAB xopormo pacTBOpsiiock B Bojie (MbUIAa IHIEIOYHBIX METAILIOB,
aNKWICYNb(]aThl, aNKUICYIb(HOHATHI), IS TOTy4eHUs: 0OpaTHBIX — B Maciie (MbLIa MIEI0YHO3EMETbHBIX
MeTannoB) — mpaBwio bankpodrta. B 3aBucumoct ot tuma I[IAB (kaTwoHHBIE, aHUOHHBIE,
aM(pONUTHBIE, HEHMOHOTCHHBIC) YACTUIIBI OSMYJIbCHH  OBIBAIOT HE3APSHKEHHBIMH  WJIHW  HECYT

ITOJIOKUTECJIIbHBI NJIN OTpI/IIIaTeJ'II)HBII\/JI 3apsabl.

2. Boicokomonekyispuele [TAB. K »sToMy Kiaccy cTaOMIM3aTOPOB OTHOCSTCS OTHOCSATCS
CUHTETHYECKHE W TPUPOJIHBIE BBICOKOMOJIEKYJSIPDHBIE COEJUHEHUS — MOJUMbUIA (TIOJMMEpHI
BUHUJIOBOTO psifa), Oenku (KemaTHH, ChIBOPOTOYHBIN albOyMHH, Ka3euH), canmoHMHbl. Ha rpanune
paszena BOJIHBIN pacTBop/Macio B pesynbTaTe aacopoiun BMC Bo3HukaeT reneodpa3Hbiii Mex(pa3HbIi
CIIOM, 00J1aJaroIMii BBICOKOH CTPYKTYPHOU BA3KOCTBIO.

TBepaple IMYJIbIaTOPhl J0JKHBI OTBEYATh CJICAYIOUM TpCGOBaHI/I}IMZ

1) Pa3zmep yacTuir mopoiika JT0KeH ObITh OYeHb MaJIBIM 110 CPAaBHEHUIO C Pa3MepOM Karuiu. 2)
YacTtumel J0MKHBI 00J1aaTh CIOCOOHOCTBIO W30MpaTEIhbHO CMAayMBATHCS OJHOW W3 JKUIKOCTEH M
BCJIE/ICTBHE STOT0 KOHIICHTPUPOBATHCA Ha rpaHuile pasaena (asz. ['mapodunbHble YacTUIBI (TIHHBI,
THUIIC, KPEMHE3eM, KallbIIUThl) CTAOUIU3UPYIOT MPSMbIE SMYIIbCUU, THIPO(OOHBIE (Ca’ka, TOTUMEPHBIE
nopomiku) — ooparasie. 3) KoHIleHTpaIus 4acTUIl Ha TpaHulle paszaena (a3 momkHa ObITh TOCTATOYHOM
11 006pazoBaHus (Ha30BOM MIIEHKU U3 TUIOTHO YIIAKOBAaHHBIX YACTHII.

OMYJIbCUIO OJHOTO THUIIA MOXHO TNPEBPATUTH B HAMYIbCHIO JAPYroro THIA. JTO SBICHUE

HasbIBaeTcs oOparmeHueM (a3 amynbcun. [l Toro, 9ToObI BEI3BATh TaKOE OOpaIleHHe, Hal0 N3MEHUTh




npupoay sMmynbraropa. Hampumep, smynbcuio 6eH307a B BOJE, CTAOMIN3UPOBAHHYIO PACTBOPUMBIM B
BOJIE 0JIEAaTOM HAaTpHs, JIETKO MPEBPAaTUTh B 3MYJIbCHIO BOJbI B OeHzose. Jlyig 3TOoro Hajo A00aBUTH
pacTBOp KakOM-HUOYAb COMM C JABYX- WIH Tpex3apsaHbiM katnonom, Hampumep CaCly. Xiopuna
KaJIBI[Usl pearupyeT ¢ 0JIeaTOM HATPHsl, U 00pa3yeTcs HEPACTBOPUMBIA B BOJIC 0JIeaT KAIbIIUs, KOTOPBIHA
pactBopsieTcsi B 0eH30J1eH CTa0MIN3UPYET IMYIILCUIO BOJBI B OEH301I€.

Oo0opyooeariue u mamepuaivl:

PeakTuBbl, HECOOXOAUMEBIC TSI TAaHHOW PaOOTHI, BRICTABIISIFOT HA MOJIKH J1a00paTOPHBIX CTOJOB. Pemakue
PEaKTUBBI, KOHIICHTPUPOBAHHBIC KUCIOTHI M INETOYH, MaxXydue BellecTBa (HampuMmep, cepoBOIOPOI,
OpoMHas BOJIa ¥ JIP.) XPAHAT B BBITSDKHOM ITKady.

OcHOBHasi XUMHUYECKasl MOCy1a: MPOOUPKHU (B IITATHBE), KOJObI, XHMHUUECKUE CTAKaHBI MOCIE PabOThI
THIATEILHO BBIMBITH, BEChl C Pa3HOBECOM, MPUOOPHI, HCIONb3yeMasl JUIsl MPOBEICHUS OTICIBbHBIX
1abopaToOpHBIX PaboT, BRIAACTCS U CIACTCS YHUCTas JTa00paHTy.

Texnuka dezonacnocmu npu_8blNOJIHEHUN J1a00PANOPHOU_Padombl:

-aKKypaTHO 00paiiarhCsi cO CTEKITHHON XMMHUYECKON MOCYIOW. OCTATKH pa30oUTON MOCymbl yOHpaTh ¢
MIOMOIIbIO COBKA U METKH;

-BCC pa6OTbI, CBA3aHHLBIC C BBIICJICHUCM SAJOBUTBHIX, JICTYUUX HW HCIPHUATHOIIAXHYIIHMX BCHICCTB,
MIPOBOJIUTH B BBITSDKHOM LIKA]Y;

-TIpH ONPEJICIICHUH 3allaxa BEIIeCTB OTBEPCTHUE COCyJa JepXaTh Ha paccTosHuM 25-30 cM OT JuIa,
HaTpaBJIsisl K ce0e CTPYIO ra3a MocTynaTeIbHBIMU JBUKCHUSMHU JIAJIOHH OT OTBEPCTHUS K JIUILY;

-Ipy HaJIUBAHWU PCAKTHBOB HE HAKJIIOHATHBCA Had COCyAOM BO n30exaHue IIormagaHuA 6pI)I3F NN
YaCTHIl Ha JIMIO WA OJCKAY. IpU p336aBHeHI/H/I KOHIOCHTPUPOBAHHBIX KUCJIOT BJIMBATH KUCJIOTY B BOAY,
HO HE Hao0OopOT;

-IIpH HarpeBaHUM MPOOUPKHU HE JICPIKaTh €€ OTBEPCTHEM K ce0e MM B CTOPOHY COCe/la. HE HAKIIOHSThCS
HaJI HarpeBaeMoi KHIKOCThIO BO H30€KaHKE TOMAAaHus ¢€ Ha JIUI0, PYKH WIH OJICKIY;

-ropsiure MPEeaMEThl MOXKHO CTaBHTh TOJILKO Ha acOECTOBBIM KapTOH, acOSCTHMPOBAHHYIO CETKY WIIH
JPYTYIO CHEIHUATBHYIO TOJICTABKY;

-HEJIb3$ TI0JIH30BATHCS DIIEKTPOIPUOOPAMHU 0€3 COOTBETCTBYIOIIETO HHCTPYKTAXA. MPH BKIIFOYCHUU UX B
CEeTh HEeJb3sl IePKAThCA 3a METAJUTMUECKUE MTPeIMEThI (TpYObl, KpaHbl U T.I1.). 3alpeniaeTcs BKIYaTh U
BBIKJIFOYATh 3J'IeKTpOHpH60pBI MOKpPBIMH pYKaMH, a TaKXE IO0Jb30BaTbCA HCHUCIIPABHBIMHU HIIN
MUMEIOIIMMU OTOJIEHHBIC MPOBOIA TPUOOPAMH;

-3anperaeTcs MPUHUMATh THIY B XUMHUYECKOW J1ab0paTopuu U MHUTh BOAY U3 JIAOOPATOPHOU MOCYIBI. -
-KaTerOPHUYECKH 3aMpeInacTcs mpoooBaTh pEakTHBHI Ha BKYC;,

-[IpH TIOMAJJAHUU Ha JIMIO0 WU PYKH OPBI3T KOHIIEHTPHUPOBAHHBIX KHCJIOT IMOCIE CMBIBaHHS BOJOM
IPOMBITH CIa0BIM pacTBOpoM cozbl. L[€noup cienyer cMbIBaTh 10 T€X MOp, MOKA YYaCTOK KOXKH, Ha

KOTOPBI OHA TOMajia, He MEPECTAHET OBITh CKOJIB3KUM; 3aT€M MPOMBITH CIIA0BIM PACTBOPOM YKCYCHOM



KHCJIOTHl U HAJIOKUTh TIOBS3KY W3 BaTbl, CMOUYEHHON 3%-HBIM pacTBOpPOM MepMaHTaHaTta Kaimus (W3
anTe4Ky B JaOOpaHTCKOU Kadeapsl);

-110 OKOHYaHUH PaOOThI BBIKIIOYHTH U3 CETH BCE AJICKTPONPHUOOPHI, IEPEKPHITH MOAAYy ra3a U BOJBI B
naboparopuro u yopaTth pabouee MecTo;

-000 BCEX HECYACTHBIX CIy4asiX HEMEJIEHHO COO0IIaTh MPEenoIaBaTelto Wi JJa00paHTy.

Ilpaxmuueckas uacmso:

Ilonyuenue smynvcuti

B nBe miockononHbIe KOIOBI HAIKMBAIOT MO 10 MJI rekcana, JJsl HarJIsiJHOCTH OKPAIICHHOTO KpacUTeIeM
cynaH-3 (CyAaH XOpOIIO PacTBOPSIETCS B HEMOJSPHBIX JKUIAKOCTSIX M HEPacTBOPUM B Boje). B oany u3
ko0 nmob6asnsaotr 10 M Boabl, B Jpyryto mo kamisiMm — 10 mi 2%-Horo pactBopa oneara Na mpu
HEenpepbhIBHOM B30anThiBaHUH. KOJOBI MJIOTHO 3aKphIBAlOT MPOOKaMU U CHOBA SHEPTUYHO BCTPSXUBAIOT
JUIS TTOJTy4€eHUs AIMYJIbCcUU. COMOCTaBIISIIOT YCTOWYMBOCTD AMYJIbCUM B 1-i 1 2-11 Konbax.

Obpawenue a3z smyavcutl

[TonoBuHY 5MynbcHUU, CTAOMIM3UPOBAHHON OJIEaTOM HATpUs, MEPEHOCAT B YUCTYIO KOJIOY U JOOABISIOT
npu BeTpsxuBanuu no kamisim 0,5 mu 30%-noro pactBopa MgSOs4 10 00pazoBaHusl yCTONYMBOMN
smynbenu. ONpenensioT THIT SMYITbCUN, CTAOMIN3UPOBAHHBIX 0JI€aTOM HATpHUs M Maraus (Koaobl 2 u 3).
Onpedenenue muna smynrbcuu

a) Karmumo smynbcun mOMEIaroT Ha MPEAMETHOE CTEKJIO (IpU 3TOM ciefyeT u30erarb MEHbI) U IMOJ
MHUKPOCKOIIOM OIPEEISAIOT KaKasi 4acTh SMYJIbCUU OKpalleHa — AUCIIEPCUOHHAs cpesia Wi ¢asa.

0) ['nmazHol mnuIeTkoW mepeHocAT 1Mo 1 Karuie SMYJIbCUM Ha TPEIBAPUTEIHHO OO0E3KHPEHHYIO
MOBEPXHOCTh MPEIMETHOrO CTEKJIa M Ha IUIACTUHKY, MOKPBITYIO POBHBIM clioeM napaduHa. Ha crexie
KaIuIsl pacTeKaeTcst B TOM ciydae, eclii aMylsibeus 1-ro popa. Ha moBepxHocTH mapaduHa Karis 3TOH
HIMYJIBCUU COXpaHseT chepudeckyro Gopmy.

B) Meton pa3baBieHuss (a3 OCHOBaH Ha TOM, 4YTO SMYJbCUS JIETKO pa30aBisieTcsl KHUIKOCTBIO,
CIyXaliel ee JIUCIepCHOHHOW cpemoil. B 2 Owkca momemaiooT 1o 2-3 M OMYJIBCHH,
crabmin3npoBaHHoi onearoM Na. B onnH O10kc 1006aBisoT 2-3 M1 BOJBI, a B APYroi — 2-3 MJI reKcaHa.
HaGnronaror, B KakoM U3 OIOKCOB MPOMCXOIUT CMELICHHE SMYJIbCHM M J00aBISIEMON >KUIKOCTH.
AHaJOTHUYHBIN ONBIT IPOBOJST C IMYJIbCHEH, CTAOMIN3UPOBAHHOM ojieaToM Mg.

r) [lns BhIACHEHUS TUIA AMYJIbCHI Yalle BCEro MPHUMEHSIIOT KOHAYKTOMeTpudeckuil meron. Ecmm
3JIEKTPHYECKasi MPOBOAMMOCTD JOCTATOYHO BBICOKA (OJIM3Ka K AJIEKTPOIPOBOJHOCTH YUCTON BOJIBI), 3TO
O3HAYaeT, YTO JaHHasl SMYJIbCUS IIEPBOTO poJia. DIEKTPOIPOBOIHOCT AMYJIbCUN 2-TO POAa OOBIYHO HE
menee ueM B 10% — 10* pa3 mmxe.

Paspywenue amynvcuu

B ocraBmiyiocst B k010 3MyIbCHIO TOOABIAIOT MO KarisMm npu BerpsixuBanuu 1 H pactBop HCIL. Yto

npoucxoaut? B oTuere HEOOX0IUMO OOBSCHUTD NMPUUMHY OOpaleHus $a3 v pa3pylIeHUs: SMYIbCHH, a



TaKkkK€ HApUCOBATh CXEMbl CTPOEHHUS TMOJIYYEHHBIX B OOOHMX CIydasiXx SMYJbCUH C yKa3zaHUEM
OPUEHTHUPOBKU MOJIEKYJI AMYJbraropa Ha TpaHHIIe MEXAYy IUCHEpCHON (a30oil W AUCIIEPCHOHHOM
CpENou.

Tpebosanusn K 0hopmienuio 1adopamopHol padonivl U omuenty:

1.BeinonHeHne 51abopaTOpHBIX PabOT COMPOBOXKIAIOT 3amMcsAMH B JaboparopHoM xypHame. Ha
TUTYJIBHOM JIUCTE JIAOOPAaTOPHOTO KypHajla JIOJDKHBI OBITH IPECTaBICHBI: HAa3BAHUE YHHBEPCHUTETA,
(bamMuIus ¥ MHUIHMAJIB! YYalerocs, HOMep Kypca U TPYIIIbI, Y4eOHbIH roJ.

2.0T4eT 0 BBIMOJHEHHO 1a00paTOpHOI paboTe JOKEH COACPKATh CIACIYIOIINE CBEICHHS:

*HOMEp PadOTHI U €€ Ha3BaHMUE;

*J1aTy BBINOJHEHUS pabOTHI;

*IIeTTb PaOOTHI;

*000pyI0BaHUE M MaTEPHUAIIBI;

*KpaTKOE TEOPETUYECKOE OMUCAHNE;

*HOMEp U Ha3BaHHE OIIbITA;

*KpaTKOe OMHCAaHKUE X0/1a PadOTHI C YKa3aHUEM YCIOBHUI MPOBEICHMUS OMBITA;

*PUCYHKH M CXEMBI HCIIOJIb3YEMbIX TIPUOOPOB;

*Ha0JIFOICHM,

*ypaBHEHUS NMPOTEKAIOLINX PeaKIuii;

*pacuéThl, TAOIUIBI, TPAPUKH;

*BBIBO/IBI.

3.JIaGopaTopHBIii KypHaI HY>)KHO BECTH YHCTO U aKKYPaTHO, 3aIIMCH JOJDKHBI OBITh JAKOHUYHBIMH.
4.0T1uéT 0 npoBeIEHHON paboTe MPOBEPSIET U MOAMUCHIBAET MIPETIO1aBaTENb.

5K cpaue 3au€ra mo mabopaTOpHOMY TMPAKTUKYMYy JOMYCKAIOTCS CTYACHTHI, BBINOJHUBLIME U
MOJIMCABIIINE Y TMpPEToiaBaTelisi Bce JOMAaIlHWE W JabopaTOpHBIE pabOTHI, CHABIINE KOJUIOKBUYMEI,
aKTHUBHO y4acTBOBABIIKE B padOTE CEMUHAPOB.

6.CTyneHTbl, OJYYHUBILINE 3a4€T MO JIAOOPATOPHOMY MPAKTUKYMY, JTOMYCKAIOTCS K c/lade 3K3aMeHa 10
KypCy HEOPTaHU4ECKOH XUMHH.

Koumponwvhsie gonpocel :

1. TlonsiTue SMynbCUH, MX KIaCCU(PUKAIIHS.

2. Meronbl yCTaHOBIIEHUS THIIA SMYIBCUH.

3. Crabunuzanus smynscuii. CBOMCTBa SMYIBraTOPOB.
4. OO6pamenue a3 IMyIbCHIA, UX Pa3pYIICHUE.

Cnucok q1umepamypbol .




1.bpsackuii b.5. Kommonanas xumust [ DeKTpoHHBIN pecype] : yuebHoe mocodue / b.51. bpsackui.
— DIJeKTpOH. TeKcToBble AaHHbIe. — CapaTtoB: By3oBckoe oOpazoBanme, 2017. — 104 ¢. — 978-5-

4487-0038-5. — Pexxum mocryma: http://www.iprbookshop.ru/66632.html

2. Ileperonyass O.B. IIpakTukyMm 1o aHaIuTH4ecKOM XUMHUU. PUZUKO-XUMHUECKHE METOAbI aHAIN3a

[DnexkTponnbiii pecypc] : yuebnoe mocobme / O.B. Ileperonuas, C.A. CokoioBa. — IJIEKTPOH.
TEKCTOBbIE AaHHbIe. — Boponex: Boponexckuil ['ocynmapcTBeHHbIH ArpapHbli YHHUBEPCUTET HUM.
Wmnepatopa Ilerpa IlepBoro, 2017. — 100 c. — 2227-8397. — Pexum pgocryna:

http://www.iprbookshop.ru/72731.html

3. ®usnueckas xumus. Teopus v MpaKkTUKa BBIIOJIHEHUS pacueTHBIX padoT. YacTh 1. DKCTeHCUBHBIE
CBOMCTBA TOMOTEHHBIX cucTeM [DnekTpoHHblid pecypc] / E.M. CrenanoBckux [u ap.]. — DIEKTpOH.
TEKCTOBbIe JaHHble. — EkarepunOypr: Ypanbckuii ¢enepanbHbiii yauepcurer, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexum pocryma: http://www.iprbookshop.ru/66611.html

4. ®uznueckas xumusl. Teopus U MpaKkTHKa BBIOJIHEHUS pacyeTHbIX padboT. YacTs 2. Xumuueckoe u
¢dazoBoe paBHOBecue [DnexkTpoHHbd pecype]| / E.M. CtenanoBckux [u ap.]. — DJEKTPOH. TEKCTOBBIE
nannble. — ExarepunOypr: Ypanbckuil denepansubiii yausepcuret, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexxum nocryma: http://www.iprbookshop.ru/66612.html

5. I'puropreBa JI.C. ®usnyeckass xumust [DJISKTPOHHBINA pecypc]: yueOHOoe mocobue/ 'puropneBa
JI.C., Tpudonoa O.H.— DnekTpoH. TekcToBble AaHHBbIE.— M.: MOCKOBCKMII TOCYAapCTBEHHBIN
cTpoutenbHblid yHuBepcuteT, Al Ilu Op Menua, 9bC ACB, 2014.— 149 c.— Pexum nocrymna:
http://www.iprbookshop.ru/26215.— 9BC «IPRbooks, mo mapoito

6. AHanuTHYeCKas XUMHUS W (PU3UKO-XUMHUYECKHUE METOIbI aHajau3a [DJIEKTPOHHBIA pecypc] :
1a00paTOPHBIM MPAaKTUKYM / . — DJIEKTPOH. TeKCTOBBIE AaHHbIe. — CapartoB: At [Tu Op Menua, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexxum nocryna: http://www.iprbookshop.ru/70757 . html

JlaGopaTopHas padora Ne 4
Tema: IloaryyeHue nmeH u U3y4eHue UX yCTONYMBOCTH

Henv pabomor: HonyquHe TICHBI 1 U3YYCHUC BIUAHUA pH, BA3KOCTHU Z[HCHCpCHOHHOﬁ CpCahbl, I[OGaBOK

BBICOKOMOJICKYJIAPHOTO COCIMHCHMA HaA €€ yCTOﬁ‘IHBOCTB..

Dopmupyemvie _KomnemeHuuu. IK-4.
Teopemuueckan uacmo:

[lena — ngucmepcust ra3a (Jamie BCEro BO3/yXa) B KUAKOW WM TBEPAOW JMCTICPCHOHHON cpeje,
MPEACTABISIET cO00M TUMHMUHYIO JTHO(POOHYI0 cucTeMy. Pa3znuyaroT pa3OaBieHHBIC JUCTIEPCHH Tra3a B
KHUJIKOCTHU, KOTOPBIC 3a CXOACTBO C paBGaBHCHHLIMI/I OMYJIbCHAMUA OGBI‘IHO Ha3bIBAIOT TI'a30BbIMU

SMYJbCUSMH, U COOCTBEHHO IEHBI C COZIepKaHreM Ta30Boi (asbl 6osiee 70 00BEMHBIX TPOIICHTOB.


http://www.iprbookshop.ru/66632.html
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OnpedeﬂeHue nopoeoeoﬁ KORuyernmpauyuu smyibeamopda.

Cywinocmos memooda. MeToll TO3BOJISET ONPENEIUTH IOPOTOBYIO KOHLEHTPALUIO 3MYJbraropa IpHU
OIIpEIEIEHHOM CIIOCO0€ MOITY4YEHUS SMYJIbCUU.

OMyJIbCUH THIIA MAacjio B BOJE IMPHUTOTOBISAIOT JIBYMsl CIIOCOOAMH: PYYHBIM BCTPSXMBAaHHUEM U Ha
nabopaTOpHOM TromoreHusarope. IIpm 3TOM MONYydYarOT SMYNbCUM C CYIIECTBEHHO pPAa3HBIMU
pacnpeesIeHus MU 110 pa3MepaM U BEIMYNHAMU JUCIIEPCHOCTH.

OMyJIbrUpOBaHUE MPOBOJAST MPU MOCTOSSHHOM COOTHOILIEHUHU MOJIIPHOW M HENoJisipHOU (a3, BapbUpys
KOHLEHTPALIUIO AIMYJIbraTopa.

OMyJbCHIO CUUTAIOT YCTOWYMBOM, €CIIM 3a TPOMEXYTOK BPEMEHHM B OAMH yac He HaOII0NaroT
OT/IeNICHHsI HENOJISAPHOM (hazbl.

Haubonee pacnpocTpaHEeHHBIMH METOJAMHU IOJYyUYEHUS SMYJIbCUN SBIAIOTCS JAMCIEPralliOHHbIE
METOJIbl, B KOTOPBIX 3MYJIbTUPOBAHUE OCYIIECTBISIETCS C IMOMOUIbIO MPOMEIUIEPHBIX MELIANIOK,
KOJUIOM/IHBIX MEJbHMII, YIbTPa3ByKa, TOMOI'€HU3aTOPOB U JP.

OMyJIbCHUH — TEPMOJMHAMUYECKH HECTAOMJIBHBIE CHUCTEMBI, O0JIaJalolue 3HAYUTEIbHOH CBOOOIHON
sHeprueil. VICKiIroueHHEe COCTaBIAIOT CAMOAMYJBIUPYIOIIUECS CHUCTEMbl C HU3KHM MeX(pazHbIM
HaTsokeHreM. 11o3ToMy BOIPOCH! M3Y4EHHUs YCTOMUMBOCTH SIBISIIOTCS OCHOBHBIMHU NPU HCCIEIOBAHUU
AMYJIbCUM.

OOBIUHO BBLIEISAIOT TPH BHJA YCTOWYMBOCTH: CEJUMEHTAI[MOHHAs (KMHETHYECKas); KOaryJsLUOHHAs
(arperaTuBHAas); O OTHOIIEHUIO K KOAJIECIICHIINH.

CenrMeHTAMOHHAST YCTOMYMBOCTh. CeUMEHTAlMsl — OCEIaHUE WJIW BCILIBIBAHUE Kallellb JUCIIEPCHOU
¢a3pl. DTOT mpoliecc NPUBOAUT K 0OPa30BAaHUIO CIIOSI KOHIIEHTPUPOBAHHOU 3MyibcuH («CIHMBOK») U
MIPOUCXOIUT MPEUMYIIIECTBEHHO B Pa30aBICHHBIX IMYJIbCHUSIX.

Koarynsmus  (guokynsamusi) — oOpa3oBaHHE arperaroB 4YacTHUIl  JMCIEPCHOW ¢a3pl B 00BeMe
IUCIIEPCUOHHOM cpeapbl. Koarymsuust sMysbcuil  9KCIIEPUMEHTAIBHO MCCIEOBaHa €1abo, Tak Kak [0

MOCJICTHETO BPEMEHU OTCYTCTBOBAIM HAJEKHBIE METOABl M3ydeHHUs 3TOro mporecca. Heobxommmo



OTJINYATh KOATYJISIUI0 SMYJIbCUH, CTAOMIM3UPOBAHHBIX HHU3KOMOJICKYJspHbIMU [IAB, oT crnumanwms
MYJIbCUOHHBIX 000JI0YEK BBICOKOMOJIEKYISpHBIX IIAB n3-3a neperuierenus ux uemnei.

3HauynTeNbHAS YaCTh COBPEMEHHBIX (DyHIAMEHTalIbHBIX PA0OT MO TEOPUU CTAOMIBHOCTH SMYJIbCHU
IIOCBSIIIEHA BONPOCY, B KAaKOW CTENEHU KiacCHyecKas Teopus ycToiumBocTH KosutonaoB JJIDO
00BbsICHAET CBOMCTBA 3MyJbcHil. HyKHO MOIXOAUTH ¢ OCTOPO’KHOCTHIO B IPUMEHEHUU ATOH TEOpUU K
MHUKPOCKOINMMYECKHM KaIUIIM Macia, CTaOMIM3UPOBAHHBIM aJCOPOMPOBAHHBIMU 3MYJIBIUPYIOLIMMHU
areHTaMu. OHa MOXET JIOBOJBHO XOpOILIO ONMCHIBATh CTA0WIM3ALMIO BSMYJIbCUH HOHHBIMU
Hu3koMmonekyiasipabiMu  [TAB. OpHako ee Henb3s UCIHOJIb30BaTh JJIsl  ONPENEIEHUS] CKOPOCTH
KOQJIECIICHLIMU, TaK KaK 3TOT IPOLECC 3aBUCUT OT pa3pylleHus ancopOLMOHHOM miueHku. OHa He
IPUMEHUMA K OMYJIbCHUAM, CTAaOWIM3MPOBAHHBIM TBEPAbIMU YaCTULAMHM WIH THAPO(UIbHBIMU
KowtonaaMu. B ciydyae o00paTHBIX AMyJbCHUII B HENpEphIBHOW (a3e OTCYTCTBYET JBOMHOMN
anekTpuyeckud cioil. Ilpum craOunmzanuu 5SMyNnbCUM CIEAYeT YYMTHIBaTh HE TOJBKO CHJIBI
OTTAJKUBAHUSA-IPUTSKEHUST MEXAY KamisiMu, HO U ajacopbOuuto [IAB. MuHaue TpyaHO OOBSCHUTH,
oYeMy TOJIbKO orpesesieHHble [IAB sBisitoTcs cTabuin3zaTopamMu SMyJIbCU.

KoanecueHuus — ciysHAE MENIKUX Kalellb B KPYIIHbIE ¢ KOHEYHBIM BBIJICIICHUEM BEIIECTBA JUCIIEPCHON
¢da3pl B TOMOTCHHBIN ci0i. JIuIb mporece KoajdeceHInd MPUBOANT K HEOOPAaTUMOMY pa3pylIeHUIO
OMyJIbCHI. BO3MOXKHO Takke pa3pylIeHHe SMYJIbCUU NIPU PACTBOPEHUN MAJIBIX Kalellb U KOHACHCAIIUU
BellecTBA Ha Ooyiee KPYNMHBIX KaIuiAX (M30TepMHUECKas IEeperoHka) B pe3ysibTaTe 3aBHUCHUMOCTHU
JIaBIEHHs HACKIIEHHOTO 1apa Haj Kareii ot ee kpuBusHsl ~ RTIn PY/P'=26Vir — ypasnenne TomcoHa-
KenpBrHa. OpHako 3TOT NpoLEecc MOKET BHOCUTH 3aMETHBIM BKJIAJ B DPa3pyLICHHE JIMIIb KpaiHe
BBICOKO/IMCIIEPCHBIX OMYIbcHil (r<10°cM), IMEIOIIUX TP 3TOM JOCTATOYHO MIMPOKOE PachpeieieHue
10 pa3Mepam, U, BUAUMO, HE SIBJIAETCS TUMUTHPYIOIIHM.

Kak © BCIKMA KUHETHYECKHMH IIPOLIECC, KOAIECUEHLHs OINpEeNeNaTcs IBWKYIIEH CHIION U
conpotuBieHueM. Paspymatorcs smynbcuu Osarojgapst TOMy, 4TO paszzaenstomas Qas3bl IUIEHKA
CTPEMHTCS TMPHOOPECTH MEHBIIYI0 CBOOOJHYIO HHEpPrHI0 3a CYET COKpAIIEHUS ITOBEPXHOCTH.
CnenoBaTenbHO, NOBEPXHOCTHOE HATSIKEHHUE M MEKMOJIEKYJSPHBIE CHIIBI CO3JAIOT TEHIEHLUIO K
KoajecueHUnu. [IpensaTcTBYIOT KOANeCUEHUHWH CHJIbl, yAepKuBaromme Mmoisiekyasl [IAB  Ha
ITOBEPXHOCTH pa3jielia MOKa3bIBAIOT CTPOEHHUE CIIOS dMYJIbIaTopa Ha IMOBEPXHOCTH Kallellb, MOJb3YSICh

O6I.I.ICHpI/IH}ITBIMI/I CHUMBOJIaMH MOJICKYJIbI IOBEPXHOCTHO-AKTUBHOT'O BCIICCTBA:

—O —0

Ounear Oueat
HATpUA KaJIbIsT

Onpedeﬂenue VCMOUYUBOCHIU IMYAbCULL Memooom OI/ICZZDCZMM CmMaduIbHOCMmIUL.

Cywgnocms memooa. Meton nuarpaMM CTaOMJIBHOCTH XapaKTEpU3yeT YCTOWYMBOCTH SMYJIbCHH IO

OTHOIICHUIO K KoajecueHuuu u ¢ruortauuu. [IpuroraBnuBaioT cepuio SMYyIbCUH € pa3IMYHBIM



COOTHOIIEHHEM Macj0/BOIa, HO IIOCTOSIHHBIM CYMMAapHbIM O0bEMOM. OMYJIbCHU IOMELIAIOT B
rpajlyipoOBaHHble NIPOOUPKU M BBIIEPKUBAIOT B HUX JO MOJHOrO pasaencHus ¢a3. 3aTeM U3MepsIoT
00beMbl BOAHOHM M HenossipHOW (a3. Takum 00pa3oM, MOITYYalOT JBE TOYKHA HA OAHOM BEPTHKAILHOM
CeUCHHM auarpammbl. JIMHWH, COETUHSIONIME SKCIEPUMEHTAIbHBIE TOYKH, OINPECNSIOT 00JacTu
CYLIECTBOBaHHUA CBOOOAHBIX a3 U sMyiabcuu. Juarpammsl (puc.2.4) MO3BOJSIIOT ONPEAETUTH
CIIEAYIOIINE KAYECTBEHHBIE XapaKTEPUCTHKH 3MYJbCHUHM: HAyaJbHOE COJEp’KaHHE HEIMOJSIPHOH (asbl,
IIpY KOTOPOM PE3KO CHUYKAETCSI YCTOMYMBOCTh AMYJIbCHM (TOYKa A Ha JAMarpaMMe), U OTHOILEHUE
IUIOINAH, COOTBETCTBYIOLIEH CYIECTBOBAHUIO SMYJIbCHH, K IOJHOM IIomany auarpaMmsl C.

Oo0opyooearue u mamepuaivl:

[TpoOupKku, NHUIETKH, MUKPOCKON, IPEIMETHbIE M IOKPOBHBIE CTEKJA, TOJIyOJd, MOJKpalleHHbIN
cynanoM III, pacTBopsl oneaTa HATpHsS W XJIOpHUAA Kaiblus, kojba emkocthio 100 mi, pactBop [TAB.
OcHOBHasi XUMHUYECKasl MOCya: MPOOUPKHU (B IITATHBE), KOJOBI, XUMHUUECKUE CTAKaHBI IMOCIE PaOOTHI
TUIATEJIHO BBIMBITH, BECHl C Pa3HOBECOM, IMPUOOPHI, MCIONb3yeMasl sl MPOBENEHUS OTIENbHBIX
1a00paTOPHBIX PadOT, BBIAAETCS U CIAETCS YMCTas J1a0OpaHTy.

Texnuka dezonacnocmu npu 6blNOJIHEHUN J1ADOPAMOPHOIL_DAOOMbL:

-aKKypaTHO 00paIaThCsl CO CTEKJISTHHONH XMMHYECKOW MOCYIOW. OCTATKU pa30HUTOM Mocyabl youparsh ¢
IIOMOIIIBIO COBKa M MIETKHU,

-Bce paboThl, CBSA3aHHBIE C BBIJCJICHUEM SJAOBUTHIX, JIETYYUX M HENPUATHONAXHYIIUX BEIIECTB,
MIPOBOJIUTH B BHITSKHOM IKa(y;

-TIpU OTIPECIICHUH 3araxa BEeHIECTB OTBEPCTHE COCyla JepkKaTh Ha paccrtosHuu 25-30 cM OT JuIa,
HaIrpaBJIAd K cebe CTpYIO rasa noCTynaTCibHbIMU IBUKCHUAMU JIAAOHU OT OTBEPCTUA K J'[I/Hly;

-IpY HaJMBAHWU DPEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO H30ekaHHE MONajaHus OpbI3T WK
YaCTHI] HA JINLIO WIIM OAEXKAY. TP pa30aBICHUN KOHIICHTPUPOBAHHBIX KUCIOT BIMBATh KUCIOTY B BOLY,
HO HE Hao0OopOoT;

-IIpY HarpeBaHUU MPOOUPKH HE JIep’KaTh €€ OTBEPCTHEM K cebe WM B CTOPOHY cOcella. HE HaKJIOHSIThCS
HaJ1 HarpeBaeMoi KHUJIKOCTbIO BO H30eXkaHNe TONalaHus €€ Ha JIUIO, PYKU WK OJISXKIY;

-ropsiYde MPEeaIMEThl MOXHO CTaBHThb TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHMPOBAHHYIO CETKY WIIU
APYTYIO CHEIHATBHYIO TIOJICTaBKY,

-HEeJIb3sl M0JIb30BATHCS AIEKTPOIIPHOOpaMu 0€3 COOTBETCTBYIOIIETO HHCTPYKTaXKa. IPHU BKIIOYEHUU UX B
CeThb HeJNb3sl IepP’KaThCs 38 METAIIMUECKUE PeAMETHI (TpyObl, KpaHbl U T.I1.). 3allpeliaeTcsi BKIOYATh U
BBIKJIIOYATh 3JIEKTPONPUOOPHl MOKpPHIMH pPYKaMH, a TaKKe I0JIb30BAThC HEHUCIPABHBIMU WU
MMEIOLIUMH OroJIEHHBIE IPOBOIAa TPUOOPAMU;

-3aIpelaeTcsi MPUHUMATh MUILY B XUMUYECKOH 1a00paTopuu U MUTh BOAY U3 1aOOPaTOPHON MOCYABL. -

-KaTerOpHYECKH 3arperaeTcs NpoodoBaTh peakTUBHI Ha BKYC;



-TIpU TIOTIAJJAHUK HA JIMIO WJIM PYKH OpBI3T KOHIICHTPUPOBAHHBIX KHCJIOT IIOCIE CMBIBAaHUS BOJOU
MIPOMBITH CIa0BIM PACTBOPOM COJBI. IIENOYh CIEAYET CMBIBATh IO TEX IOpP, MOKA y4aCTOK KOXKH, Ha
KOTOPBI OHA TOIajia, He MEPECTAHET OBITh CKOJIB3KUM; 3aT€M MPOMBITH CIIA0BIM PACTBOPOM YKCYCHOM
KHCIIOTHl U HAJOXHTHh TOBS3KY U3 BaThl, CMOUYEHHOUW 3%-HBIM PAacTBOpPOM IEepMaHraHaTa Kaius (U3
anTeYKy B JTaOOpaHTCKOU Kadeapsl);

-110 OKOHYaHHWH PAa0OTHI BHIKIIFOUUTh U3 CETHU BCE AJIEKTPOIPHOOPHI, MIEPEKPHITh TI0Jjauy T'a3a U BOJbI B
naboparopuro u yoparh pabodyee MecTo;

-000 BCeX HECYACTHBIX CIy4asX HEMEJIEHHO COOOIIaTh MPEeno aBaTelio Wil Ja0opaHTy.

Ilpaxmuueckas uacmso:

Memoouxa nposedenus pabomei.

IIpuroroButh 100 mn pactBopa IIAB ykasaHHOW mpernogaBareneM KOHUEHTpALUU.
[IpuroroButs smynscuu, coaepxammue 20, 30, 40, 50, 55, 60, 65, 70, 75 u 80% nexana (unu apyroi
HENOJIIPHON KHUJAKOCTH) ¢ cymMMapHbIM oObemMoM 10 mui. [lepenuts sMynabcuu B IpalyHpOBaHHbIE
POOUPKU U BbLIEPKATh JO KOHIIA 3aHATHSL.

[TpoBectu 3amepsl oTnenuBmuxcs (as. Ha cienyromem 3aHATUN IPOBECTU TOBTOPHBIE 3aMEpBI.
[TocTpouTs AMarpamMmy CTaOMIBHOCTH M OnpenenuTh 3HaueHust A u C HaChIIEHHOTO aJCOPOIIMOHHOTO
ciost. Orcrona Ce MOXKHO onpeAenuTb u3 ypaBHeHus Jlenrmtopa npu ycnoBuu I/ I'w — I, T.e. Ce = C.
OnHako MpH THX pacueTax HEOOXOJUMO 3a1aBaThesi cooTHomIeHueM [/ e Onm3KkuM, a He paBHBIM I,
Tak KaK npu [/ I'w =1 C¢ = oo. OTHOmenue I/ I's, mpu kotopom ITAB crabuimsupyer smysbcu,
pasnuuaeTcs A1 pa3Hbix kiaaccoB [TAB, u, kak mpasuso, npessimaet 0,9.

Honyuenue smyavcuu macio/6o0a u Habarooenue 3a asieHuem obpawenus das.

B mpobupky namuator 0,5 M TONyosda, HMOJKPALIEHHOTO MAaciIOpPacTBOPUMBIM KpacuTelleM
cyaanoM III u pobGasnstor 0,5 mut Boasl. [IpoGHpKy CHIIBHO BCTPSIXMBAIOT. YOEXAalOTCA B TOM, UTO
oOpa3oBaBIIascs SMYJIbCUS HEYCTONUNBA.

Hanee B Ty xe mpobupky nobasisrot 0,5 mi 3%-Horo pacTBopa oyieata HaTpusi 1 BHOBb CHIIBHO
BCTpsixuBaroT. Kamio sMynbCcuu NOMENAIOT Ha MPEAMETHOE CTEKJIO U pacCMaTPUBAIOT B MHUKPOCKOIE
npu HeOOJbIIOM yBenuueHuH. J{o0aBistoT B mpobupky 0,5 M 2%-HOro pactBopa Xjopuja Kajablus U
0,5 M1 Tonmyosa ¥ IpOOUPKY CUIIBHO BCTPAXUBAIOT. PaccMaTpuBaroT B MUKPOCKOIE KAILTIO 3MYJIbCUU U
yOex)aaroTcs, 4TO MpOU30ILI0 oOpaiieHne ¢a3. MUKpOCKONMMYECKYI0 KapTHHY SMYJIbCUU M/B U B/M
3apHCOBBIBAIOT B TETpajb, 3aTYyIIEBbIBas 00JAcTH, COOTBETCTBYIOIIME YIJIEBOJOPOIHON (ase.
CxemaTtnuecku

(pabota azacopOIuu), Tak Kak MpH omajecieHuuu npoucxoaut aecopomus [TAB. Takum
o0OpazoM, paboTa ajcopOIH CITYKUT YJHEPTETHICCKUM OaphepoM.

[Tpu npubimKeHnu ABYyX Karlenb ApYr K Apyry 3amuTHbii cioil [IAB nomkeHn mpenoTBpaTuTh

OMNAJICCOCHINIO, COXpaHAd PpaCcCTOAHUC MCKIAY  KallIIMH 60.]'[]:]]16, 4yeM paauyc IIGfICTBHH



JTUCTIEPCUOHHBIX CHJI B KUJKOCTH (IOA). CnenoBarenbHO, 4yacTh MoJiekysbl [IAB, Haxopsmascs B
HeTpephIBHON (hase, nomkHa ObITh Gonee 10A; monexynsl ITAB 10MmKHBI MPOYHO yAEpPKMBATHCS HA
rpanuie paszuena ¢as, T.e. He 1ecOpOMpPOBATHCS HU B OJIHY U3 TpaHnyaiux (as; konnenrpauus [1AB na
MOBEPXHOCTHU JOJDKHA OBITH TaKOW, 4TOOBI HE OOPA30BBIBAIMCH YYACTKH IMOBEPXHOCTH 0€3 3aIIUTHOTO
ClI081, T.€. aICOpOIUs MPAKTUYECKU paBHA MPeAeTbHON MOHOCIOMHOM.

Bropoe ycioBue mnpenoTBpallleHUs] OMAaJeCIeHIMH COOMI0JaeTCsl MPU BeEIWYMHAX pPadOThI
agcop6Oimu ITAB, onpenensieMbIx 0 KaKa0W 13 rpanndamux $as, 6onpmmx Wmin= 17 KJ[x/Mob.

Ha ycToH4YMBOCTb K ONanecueHnny O0IbIIoe BIUSHUE OKAa3bIBACT BSI3KOCTh HEMPEPHIBHOU (ha3bl.
B BBICOKOBS3KOH cpese KarisiM TPYJHO HNPUOIU3UTHCS JPYT K OPYry, OHU Kak Obl «3aMypOBaHbD» B
HenmpepeIBHOW ha3e M BEPOATHOCTh HX CTOJIKHOBEHHS HH3KA. lIpu Takux ycIoBHSX BO3MOXKHO
CYLIECTBOBAHHME YCTONYMBBIX SMYJIbCUM U O€3 CTAOMIN3aTOPOB.

[Tpu ancopbumm BBICOKOMOJNEKYISpHBIX [IAB Ha rpaHune XuIKOCTB/KHIKOCTh 00pa3yroTcs
cliod, 00JajaroIlve 3HAYUTENIbHOM TOJILIMHOM M, KakK MpaBUio, TIeleo0pa3HOM CTPYKTypou
(cTpyKTypHO-MeXaHUuYecKud Oapwep), ancopbmus mnomoOHbix I[IAB Heobpatuma. Kpome Toro,
KOAQJIECLICHIIMN Kamesb MPersTCTBYeT W SHTponuitHbid ¢dakrop. [Ipu nmepekpriBaHUHN aqcOPOLMOHHBIX
cioeB nonuMmepHbelx [IAB cokpamgaercs 4uciao AOCTYHNHBIX KOH(OpManuid MakpOMOJIEKYN, YTO
TEPMOJUHAMUYECKH HEBBITOHO.

JUI1  MONAMAIEKTPOIUTOB ONPENENICHHBI BKJIaJd B YCTOMYMBOCTH OMYJIBCHM BHOCHT U
ayieKTpocTaTudeckuii  ¢aktop. bonpmmHcTBO pacTBOopoB mnonuMepHbix IIAB  Takxke oOmagaroT
MOBBIIEHHOW  BA3KOCThIO. [loaToMy »sMmynbcum, CcTaOMIM3UpPOBAHHBIE TNPUPOAHBIMU  (Oenkw,
MOJINCaXapubl) U CUHTETUUECKUMHU (TIOJMBUHWIOBBIA CIIUPT, TBUHBI) noaumepHbiMu [TAB, obnagaroT
KpaifHe BBICOKOM CTaOMIIbHOCTBIO K OMaJIECIIEHINH.

YCTOWUMBOCTh OMYJIBCHH K ONAIECHEHIUHM B OCHOBHOM OINpPEACHAETCS  CTPYKTYpHO-
MEXaHMYECKUMHU XapaKTepUCTUKaMH aJIcOpOIIMOHHBIX cioeB [TAB.

Tun smynbcun, oOpasyrolencs Npu MEXaHM4YeCKOM TUCIEPTrUPOBAaHUU, B 3HAUUTEIBHONW Mepe
3aBUCUT OT COOTHOUIEHUsT 00beMOB a3. XKuakocTs, coxpepkamascs B O0JbIIOM 00beMe, OOBIYHO
CTaHOBHUTCS JUCIEPCHOHHON cpenoi. [lpu paBHOM 0OOBEMHOM COJEpKAHUU JBYX JKMIKOCTEH MpU
JTUCTIEPTUPOBAHUM BO3HUKAIOT SMYJIbCUM OOOUMX THUIOB, HO "BBDKMBAeT" M3 HHUX Ta, KOTOpas MMeEET
0o0Jjiee BBHICOKYIO arperaTUBHYIO YCTOWYMBOCTb M OMpENeNseTcs Npupoaoi amynbratopa. CriocoOHOCTh
HMyJbraropa o0ecrneuyuBaTh YCTOHUYMBOCTD 3MYIbCUU TOTO WJIM MHOTO THIIA ONPEAEISIEeTCs] SHEPTeTHKON
B3aUMOJICHCTBHS €ro ¢ TMOJSIPHOW M HEMOJSPHOW CpefaMu, KOTopas MOKET OBITh OXapaKTepHu30BaHa
IpU TIOMOIIM TOJYIMIHUPUYECKON XapaKTEpUCTUKH - 4yucia TuApoduibHO-IHNopuiIbHOro OanaHca
(I'JIB) moBepxHOCTHO-akTUBHBIX BemiecTB. [IAB, umeromue Huszkue 3HaueHus [JIb (2-6), mydmre
pPacTBOPHMBI B OPraHUYECKHX CpeliaX M CTaOMIM3UPYIOT IMyJbcHH B/M, Torna kak npu [JIb = 12-18

[TAB ny4mie pacTBOPSIIOTCS B BOJIC M CTA0HIM3UPYIOT SMYJIbCUU M/B.



[[{erouHbBIE COMM JKUPHBIX KUCIOT CPEAHEN MOJEKYIIPHON MacChl BCEr/a JAlOT 3MYJIbCUU THIA
M/B, a COJNM JBYXBAJICHTHBIX META/UIOB, HApUMEp MarHus, - SMyjibcud B/M. [lpu mocTeneHHOM
YBEIIMYCHUU KOHLIEHTPAIMH JBYXBAJICHTHBIX MOHOB B 3MYJIbCHUH M/B, CTAOWIM3MPOBAHHOM MBLIOM C
KaTHOHOM OHO3apsTHOT0 MeTajula, MPOMCXOIUT OOpalleHUEe SMYIBCUH U €€ MEepPexXo] B IMYJIbCHIO
TUma B/M.

B Hacrosimiee BpeMs CylIECTBYET JIB€ KOJWUYECTBEHHBIE XapaKTEPUCTUKU HMYJIbCUH,
MOJTYYEHHOW C TOMOIIBI0 ompezaesieHHoro pactBopa [IAB: makcumanbHbiil 00beM dMynbeun (Vo) U
MaKCHMaJIbHas TOBEPXHOCTh AMYIBCUH (S«). OqHAKO Voo HEAOCTATOYHO OOBEKTHBHAS XapaKTEPUCTHKA,
TaK KakK 3aBUCUT OT METOJa MOJXy4eHUs sMyibcuu. [Ipu Oonee MHTEHCHUBHOM cMelIeHUU (a3 Kariu
MOJIY4al0TCs MEHBIIET0 pa3Mepa U MpU OJTHOM U ToM ke konudecTBe [IAB Vo Oyner menbliie, uem npu
cl1aboM MEepPEeMEIINBAHNU. S« SBISAETCS KOHCTAHTOW, HE 3aBUCSIIEH OT BHEIIHMX mapamerpoB. OnHa u
Ta K€ MOBEPXHOCTh B AMYJIbCUU MOXKET PEAIU30BATHCS [10-PA3HOMY — B BUJIE PA3JIUYHBIX COOTHOLIEHUI
KpPYNHBIX U MENKUX Kameib. Pasmep kamenb M pacrnpesielieHue MX IO pa3MepaM 3aBUCUT OT METoAa
MOJTYYCHUSI SMYJIBCUU U CIIY)KUT XapaKTEPUCTHUKOM camou sMmyibcuu, a He [TAB. DxcnepumeHTanbHO
[IOKa3aHO, YTO S HE 3aBUCUT OT MOBEpXHOCTHOW akTuBHOCTU [IAB, a ompenensercs npenenbHON
ancopOuueit '« u xoHnentpamueit [1AB B cucteme. S« He cBsi3aHa C YyCTONYMBOCTBHIO SMYIBCUI: TIPH
OOJIBIIIOM 3HAYEHUH Seo dMYJIBCHM MOTYT ObITh HEYCTOHUMBBIMHM M HAa000poT. IlosiBieHue B nmocieaHee
BpeMsl  aBTOMAaTHMYECKMX AaHAJIM3aTOpPOB  M300paK€HUM, MO3BOJISIIOIIMX  OBICTPO  ONpPEAETATh
pacnpezielieHue Karejlb 3MYJIbCHUHM IO pa3MepaM, CIesajgo BO3MOXKHBIM Topa3fio MEHEE TPyA0eMKOe
AKCIIEPUMEHTAIILHOE ONpeiesieHne napaMeTpoB e 1 Sw .

Hwxuuii npenen konuentpauuu ITAB. IIpenensl koHneHTpanuu, B kotopbix [IAB npossisator
SMYJBIUPYIOIIKE CBOMCTBA, HEOOXOAMMO 3HATh NMPHU MPAKTUYECKOM Hcroib3oBaHuu [TAB, nbo Huxe
onpeaeneHHol koHueHTpauu (Ce) IIAB He TOJIbKO HE MPOSBISAIOT 3MYJIBIUPYIOLIUX CBOMCTB, HO U
MIPaKTUYECKH HE TIOHMKAIOT MOBEPXHOCTHOE HaTsbkeHue. [TAB sBisioTcs crabminzaropamMu SMyiabCUi
npu 00pa30BaHUH.

Tpeovosarnusa Kk oghopmaenuro 1a00pamoprou padbomol 4 omuemy -

1.BemonHenne nabopaTopHbIX pabOT COMPOBOXKAAIOT 3amucsIMU B JaboparopHoM kypHane. Ha
TUTYJIBHOM JIMCTC na60paT0pH0ro KypHajia OOJIKHBI OBLITH MNpEaACTAaBJICHBI: HAa3BAHUC YHUBCPCHUTECTA,
(dbaMuIMs 1 MHUIUAIIBI YYallerocsi, HoMep Kypca 1 rpyImibl, y4eOHbIH ro.

2.0T4eT 0 BBINOJHEHHOI 1a00paTOpHOIT paboTe JOKEH COIepKaTh CIEeYIOIINE CBEICHHS:

*HOMep paboTHI U €€ Ha3BaHHE;

*J1aTy BBIIIOJHEHUs PalboThI;

*IICJIb PaOOTHI;

*000pyI0BaHKE M MaTEPHAIIBL;

*KPATKOC TCOPCTUUCCKOC ONMMCAHUC,



*HOMEp M Ha3BaHUE OIBITA;

*KpaTKO€ OIHMCaHUEe X0/1a padOThI ¢ YKa3aHUEM YCIIOBUH MPOBEICHHS OIIBITA;

*PUCYHKH M CXEMbI UCTIOJIB3YEMBIX TIPUOOPOB;

*Ha0JIFOICHMS,

*ypaBHEHUS MPOTEKAIOUINX PEaKIii;

*pacu€Thl, TAOIHIIBI, TPAPUKH;

*BBIBO/IBI.

3.JIabopaTopHBIi )KypHAaT HY)KHO BECTH YUCTO U aKKYPAaTHO, 3aITUCH JIOJDKHBI OBITh JITAKOHUYHBIMHU.
4.0T14éT 0 IpoBeIEHHON pabOTE MPOBEPSIECT M MOAMUCHIBACT MTPEIIO1aBaTENb.

5K cpaue 3adyéra mo 51abOpPaTOPHOMY TMPAKTHUKYMY JIOIMYCKAIOTCS CTYACHTHI, BBINOJHUBIINE U
MOJINMCABIINE y TPENOAaBaTessl BCE JIOMAIHUE W JIA0OpaTOpHBIE PabOThI, CIABIINE KOJUIOKBUYMEI,
aKTUBHO YYaCTBOBAaBIIUE B padOTE CEMUHAPOB.

6.CTyeHTBI, MOJIYIHUBIIKE 3a4€T TI0 JTA0OPATOPHOMY MPAKTUKYMY, AOMYCKAIOTCS K cAade dK3aMeHa I10
KypCy HEOPTaHUYECKOH XUMHH.

Koumponawusie éonpocot :

1 [TenooOpa3zoBaHue, CTpOCHHE TIeH. J[Be TpymIbl IEHOOOpa3oBaTeIICH.

2 CriocoOblI moTyyeHHsI TeH.

3. dakTopsl ycToiunBOCTH MIIeHOK: 3¢ ekt 'ndboca u r3pdpext MapaHronu.

4 CaoiicTBa neH.

5 dakTopsl ycTOMYMBOCTH TIeH. Yem oOycinoBieHo paspymienne neH? UYem ompenensercs
YCTOMYHUBOCTD TEeH?

6. IIpumeHnenue nex.

Cnucok qtumepamypbol.
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— DIJeKTpOH. TeKCTOBbIe jJaHHbIle. — CaparoB: By3oBckoe oOpazoBanme, 2017. — 104 ¢. — 978-5-
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nannele. — ExatepunOypr: Ypansckuii ¢enepanpubiii yausepcuret, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexxum nocrymna: http://www.iprbookshop.ru/66612.html

5. I'puropnesa JI.C. ®usmnveckas xuMus [DJIEKTpOHHBIN pecypc]: yueOHoe mocobue/ ['puropbena
JI.C., Tpudonoa O.H.— DnexTpoH. TEeKCTOBbIC naHHbIe.— M.: MOCKOBCKHIA TOCYyIapCTBEHHBIN
crpoutenbHblii yHuBepcuteT, Al Ilm Op Menua, O9bC ACB, 2014.— 149 c.— Pexum nocryma:
http://www.iprbookshop.ru/26215.— 9BC «IPRbooks», o napoito

6. AnanmuThdeckas XuMUSA M (U3UKO-XMMHUYECKHE METOJbl aHaimu3a [DIJIEKTPOHHBIN pecypc] :
1abopaTOPHBIN MPAKTUKYM / . — DIIEKTPOH. TeKCTOBbIe AaHHble. — CapatoB: Ail [Tu Op Meaua, 2018.
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JlabGopaTopHasi padora Ne 5
Tema: Peakuun o0Hapy:keHus katuoHoB I-111 ananmuTnyeckux rpynn

Llenb padomui: npuodbpecTy HaBbIKU 0OHApYx)eHUs KaTHOoHOB I-11I ananuTuyeckux rpymm.

Dopmupyemvle Komnemenuuu. 11K-4.
Teopemuueckas uacmep:

Amnanutuyeckas KJ'IaCCI/I(i)I/IKaI_II/IH KaTUOHOB CBA3aHa C UX PA3ACJICHHUEM HAa aHAJIMTUYCCKUEC I'PYHIIBL IIPU

IIOCICI0BATCIBHOM I[CflCTBI/II/I IpYNIOBBIMU pPEAarcHTaMu. B coorBercTBHE C KHCHOTHO-IHGHOHHOﬁ

KJIaccu(PUKaIne:
Howmep Katunonst
TpYIIBI
I Li(l), NH4", Na(l), K(I), Mg(1l)
I Ca(Il), Sr(l1), Ba(ll)
Il Ag(l), Hg(l), Pb(11), W(VI)
v Zn(11), Al(H1), Sn(1l, 1V), V(V), Cr(111), Mo(VI)
V Ti(1V), Zr(1V), Sb(ll1, V), Bi(l1l), Mn(11), Fe(ll, I11)
\4 Co(I1), Ni(I1), Cu(lr), Cd(11), Hg(11), Mg(l1)

1 rpynna-KaTHOHEI, He UMeromue rpynmosoro peaktusa (K*, Na*, NH**), -xapakrepusytorcs tem, uro ¢
MHHEPAIbLHBIMU KUCIOTAMH U IIEJI0-9aMU OHU OCaJIKa He 00pa3yroT, UX XJIOPHU/IbI M CEPHOKHUCIIBIE COJIH,
a TaK)Ke TUAPOKCHUJIBI PACTBOPHMEI B BOJIE.

Il Tpynma-KaTHOHBI TPYMIBI coisHOM kmcmoTsl (Ag', Pb?",Hg?") -xapakTepmsyroTcss Tem, 4TO ¢

pa30aBICHHON COJSHOWM KHCIOTON KaTHOHBI 00Pa3yIOT OCAIKH XJIOPHIOB.



I1l Tpynma-KaTHOHBI TPyMHIBI cepHOil Kucnotel (Ba?!, Sr?*, Ca®"). C pa36aBneHHOH CepHO KHCIOTOI
OHM 00pa3yrOT 0CAJIKH CYyJb(]aToB.

IVrpynma-katuonsl  ampoTepHelx okcupos (AI¥, Cr¥*, zZn?*, Sn?*, As¥, As)xoropsie
XapaKTePU3YIOTCS TeM, 4TO C W30BITKOM €IKOH MIeN0o-4d 00pa3yrT PacCTBOPUMBICIIEIOYHBIE COJIO
NaAIOz, NaCrO2, Na2SnOz, NazAsO3, NazAsOs. Eciiu ke BMecTe CH30BITKOM IIEJIOYH JEHCTBOBATH
okuciauteneMm, Hampumep, H202, TO KaTHOHBI JaHHOW TPYNIBIOOPA3ylOT PACTBOPUMEBIE COJIH
takorococraBa:NaAlIO2,NaxCrO4,Na2Zn02, Na3zAsO4, NazSnO3

V rpynma-katmoHsl THNMYHBIX ruapokcupos (Fe?*, Fe¥*, Mg?, Mn?*, Bi®*", Sb®'), xoropsie
XapaKTepU3YIOTCSI HEPACTBOPUMOCTHIO X TH]I-POKCHUIOB HU B CUJIbHBIX, HU B CJIA0BIX IIEJI0YaX.

VI rpynma—KaTHOHBI-KOMILIEKcooOpasosaTenn ammuakatos (Cu?t, Hg?*, Cd?*, Co?*, Ni?"). Jlna uux
XapaKkTepHa PacTBOPUMOCTh WX THJPOKCHJIOB B PacTBOPE aMMHaKa ¢ OOpa30BaHMEM KOMIUICKCHBIX
COJIE —aMMHAKAaTOB.

i1 0OHApYy)KEHUST KaKJIOT0 KaTHOHA HCIOJIB3YIOTCS, CUCTEMATHYCCKUA WU JAPOOHBIN WM TOT U
apyroit BMecte. Y KaXKJOro M3 3THX METO-II0OB €CTh CBOM JOCTOMHCTBA.lIpexkne yemM mpuUCTynHTh K
O00HapYKEHHUIO KATHOHOB B KOHTPOJIbHBIX 3a/1a4ax, KaX/blil CTYCHT JOJKEH:

-HAYYHUTHCS YETKO TIPOU3BOIUTHOOICAHATTUTHYCCKHE U XapaKTCPHBIC PEaKIIUN Ha KXl KaTHOH
Cc co0JIt0/IeHNEM BCeX HEOOXOIMMBIX YCIOBHM MPU MPOBEACHUN ATUX PEAKIIMIA;

-IIPOU3BOAUTh XapaKTEPHBIE PEAKIIMU Ha KaXKIble OJHOTUITHbIE KATUOHBI B TOM Cllydae, €CIH OHU
HaXOJSTCS B PacTBOpE: a) TOJIBKO OAHM; O) B MPHUCYTCTBUU HE MEMIAIOIIUX MX OTKPBITHIO APYTUX
KaTHOHOB; B) MTOCJIC YAICHHS U3 PACTBOPA KATHOHOB, MEIIAIOIINX OTKPBITHIO JAHHOTO KATHOHA,;

-M3 PacTBOPOB, COJCPIKAIIMX KATHOHBI, MEIIAIOIINE OTKPBITHIO JAHHBIX KATHOHOB, YMETh:

a) 1oOMBAaTHCS MOIHOTHI MX OCAKICHHUS;

0) IPOBOAUTH MPOBEPKY ITOM MOJHOTHI OCAXKACHUS;BECTH B pabodeil TeTpaau 4eTKYI0 U SICHYIO
3amuch B MOJIEKYJIpPHOM (opMme ypaBHEHUH KaXKIAOW NPOM3BOAMMON aHAJIMTUYECKOW peakluu ¢
MOAPOOHBIM OINMMCAHMEM TIOJIydaeMoro TpH AToM BHemrHero »sddekra (mBeT u (opma ocajka,
M3MEHEHHUE I[BETa pacTBOpa, OBICTPOE WM MEJICHHOE TIOSBICHUE OCaKa U T.11.);

B)HAYYUTHCS COMOCTABIATh PE3YNbTAThl aHAIM3a CO BCEMH HAONIOICHUSMHU U TPEUIOKCHUSIMH,
C/IeTTaHHBIMU B TIPOIECCE PAOOTHI.

Obopyoosanue u mamepuaivl:

PeakTuBbl, HEOOXOAMMBIE IJIs1 TaHHOW pabOTHI, BHICTABISIIOT HA MOJIKM J1a0OPaTOPHBIX CTONIOB. Penkue
PEaKTHUBbBI, KOHLIEHTPUPOBAHHBIE KUCIIOTHI M IIENOYM, MaxXydue BellecTBa (HampuMep, CepoBOJOPO/I,
OpoMHasi BoJia U Ip.) XpaHAT B BBITSHKHOM HIKaQy.

OcHoOBHas XUMHYECKas MOCYy1a: MPOOUPKHU (B IITATHUBE), KOJOBI, XUMHUUECKHE CTaKaHBI MOCIE pabOThI
TIIATEIbHO BBIMBITH, BEChl C PAa3HOBECOM, IMPHOOPHI, HCIOJIb3yeMasl Uil TPOBEIEHHS OTIACIBHBIX

nabopaTopHBIX paboT, BRIAACTCA U CIACTCS YHUCTas 1a00paHTy.



Texnuxa 6ezonacrnocmu npu blNOJAHEHUNU 1AOODAMOPHOU DAOOMDbL:

-aKKypaTHO 00pallaThCsl CO CTEKISTHHONM XMMHYECKOW MOCYIOH. OCTaTKU pa3OMTOl mocyzabl youpars ¢
HOMOIIBIO COBKA U MIETKHU,

-Bce paboThl, CBSA3aHHBIC C BBIJACICHHEM SIOBUTHIX, JIETYYMX M HEMPUSTHONAXHYIIMX BEILIECTB,
IIPOBOJIUTDH B BBITSKHOM IIKA(Yy;

-[IpY OIPEENICHUH 3allaxa BEIIeCTB OTBEPCTUE COCya JepxkaTb Ha paccTosHuM 25-30 cM OT suna,
HaNpaBisist K cebe CTPYIO ra3a MmocTynaTeIbHBIMH JBH)KCHUSMH JIAJOHH OT OTBEPCTUS K JIHILY;

-IpY HAJMBAHWW DPEAKTUBOB HE HAKIOHATHCA HAJ COCYIOM BO HM30€KaHHE MOMafaHus OpbI3T WIN
YaCTUI] Ha JIMLIO WM OAEXKAY. IIPU pa30aBICHUH KOHIIECHTPUPOBAHHBIX KUCIIOT BIMBATh KUCIOTY B BOLY,
HO HE HA00OPOT;

-TIpY HarpeBaHUM MPOOHPKHU HE JePKaTh €€ OTBEPCTHEM K ce0e MM B CTOPOHY COCea. HE HAKIIOHSTHCS
HaJI HarpeBaeMo KHUJIKOCTBIO BO H30€KaHNE TIONaIaHus €€ Ha JIUI0, PYKH I OJISKITY;

-rOpsiYMe MPEIMEThl MOXXHO CTaBHTh TOJIBKO Ha acOECTOBBIM KapTOH, acOSCTHPOBAHHYIO CETKY WIIH
APYTYIO CHEHUATIbHYIO MOJICTAaBKY;

-HeJb35 M0JIb30BATHCS HIEKTPONPUOOpPaMu 06€3 COOTBETCTBYIOIIEIO HHCTPYKTAXa. IPU BKIIIOYEHUHU UX B
CeTh HEJb3sl IePKAThCS 38 METATMUECKUE TIPEAMETHI (TPYOBI, KpaHbl  T.I1.). 3allpenIaeTcsl BKIOYATh U
BBIKJIIOYATh 3JIEKTPONPHOOPEI MOKPBIMH pPYKaMH, a TaKXe IMOJb30BaTbCs HEHCIPABHBIMU MU
MMEIOIIMMH OTrOJIEHHBIE TPOBOA MPUOOpaMH;

-3arperaeTcs NpUHUMaTh MUIY B XUMUYECKON 1abopaTopuu U MUTh BOAY U3 JIaOOPaTOPHON MOCYbI. -
-KaTerOPHUYECKH 3arperaeTcs mpoooBaTh peakKTHBHI Ha BKYC;

-TIpU TIOTIAJJAHWM HA JIMIO0 WJIM PYKH OpBI3T KOHIICHTPUPOBAHHBIX KHCJIOT IOCIE CMBIBAHHS BOJIOH
IPOMBITh CIa0BIM PAacCTBOPOM COJIbI. IIENOYL CIEAYET CMBIBAaTh IO TE€X IOp, MOKAa y4acTOK KOXKH, Ha
KOTOPBII OHa Tonaa, He NMepecTaHeT ObITh CKOJB3KHUM; 3aT€M MPOMBITH CIIA0BIM PacTBOPOM YKCYCHOMH
KHCJIOTHl W HAJIOKUTh TIOBSA3KY W3 BaTbl, CMOUYEHHOH 3%-HBIM pacTBOpPOM MepMaHTaHaTa Kaimus (W3
anTeuku B 1abopaHTCcKOU Kadeapsl);

-110 OKOHYAHHH PAOOTHI BBIKJIIIOUYUTH U3 CETHU BCE AJEKTPOIPUOOPHI, MEPEKPHITh MOJauy ra3a U BOJbI B
nabopaTopuio U yopaTh pabodee MecTo;

-000 BceX HECUACTHBIX CIy4yasX HEMEUIEHHO cOO0LIaTh MPENo1aBaTeNo0 UTu JIaDOpaHTYy.

Ilpaxkmuueckas uacmeo:

IlepBas rpynna KaTHOHOB
AMMOHUI
1. I'mapoxcenn kanus (Hatpus). [Ipu neficTBum 1menoveil Ha pacTBOP CONM aMMOHMS NIPU

HarpeBaHUU BbIIEISETCS ra3000pa3Hblii aMMHUaK , KOTOPBIA MOKHO OOHAPYKUTh IO U3MEHEHHUIO
OKpaCKH BJIAXHOW YHHUBEPCATbHON WHINKATOPHOU WJTU JITAKMYCOBOM Oymarw:
NHs"+ OH = NH3 + H.0

Brienstromuiicss aMMuaK MOXHO TaKKe OOHAPYKHUTh MO MOYEPHEHHIO (PUIBTPOBATIHHOM
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Oymaru, nmponuTanHoi pactsopom coseit Hg(l):
2Hg2(NO3)2 + 4NH3 + H20 =[ INO3 + 2Hg + 3NH4NOs3

Breimonnenune peaknun. Ha NPpEAMETHOC CTCKJIO IMOMCEIIAIOT CTEKJITHHBIN OUJINHAP, BBICOTA U

IaMeTp KOToporo ~ 1 cM, BHYTpb HIJIMHApPA MOMEIIAT | — 2 Karik pacTBOpa, COJAEPIKAIIETO HOHbI
ammonus, U 1 — 2 karmm 2 M NaOH unun KOH, cnenst 3a TeM, 4To0bI pacTBOp IIETOYH HE MONasl Ha
BEPXHIOIO 4YacTh HWIMHApa. HakpblBarOT MUIMHAP APYTUM NPEIMETHBIM CTEKJIOM, MPUKPENUB K €ro
BHYTPEHHEH CTOpPOHE BIAXXHYIO MHIUKATOPHYIO Oymary wiv (QUIbTPOBaJIbHYIO Oymary, CMOYEHHYIO
pactBopom Hg2(NO3)a2.

2. PeakTuB Hecciepa B menoyHol cpene o0pa3yeT ¢ HOHAMU aMMOHUS OPaHXKEBBIA 0CAJIOK:

NH4Cl + 2KoHgls + 4KOH = [ Oiig:NHz 134 + 7KJ + KCI + 3H,0
g

Brinonnenue peakimu. K 1—2 kamism pacTBopa, coliepKaiiero HOHbl aMMOHHUS, 100aBsioT |

— 2 xanmm peaktuBa Heccnepa. OOpa3syeTcst opaHKeBbI 0ca oK.
Hartpuii

1. OxTraaueraT-TPUYPAHUJIAT UMHKA (HUKeJIs) (MMKPOKPHUCTANIOCKONMUYECKAsl pPeaKuus).
[Ipu B3aumopeiicTBuu ¢ noHaMu Hatpust ipu pH 7 oOpa3yroTcst TeTpa’ApuyecKie WIH OKTa3pUUYecKue
kpuctauibl NaM(UO2)s x (CH3COO)9 x 9H20, rme M = Zn(ll), Ni(ll). Honaarerar-rpuypanumiar-
nuHkKat (1) Hatpus oGnanaer sipkoit GiryopecLeHIel 3eJ1eHOro 1BeTa.
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Boinonnenue peaknuu. Ha mpenMerHoe CTEKIO MOMENIAIOT KaIUIK pacTBOpa, COAEpIKAIlero

MOHBI HATPHS, PSAAOM IOMEIIAIOT KA PacTBOPA PEareHTa U CTEKJITHHOW MAaJOYKOW COEIUHSIOT Kall-
mu. JIatoT IOCTOATh M pacCMaTpUBAIOT 0Opa30BaBIINECS KPUCTAIUIBI 1101 MUKPOCKOTIOM.

2. Texkcaruapokcoantumonat (V) kamusi K[Sb(OH)s] B HeliTpambHON cpeie ocamaaeT u3
pacTBOPOB couieit HaTpust Oenbiil kpuctamnyeckuit ocagqok Na[Sb(OH)e] :

Na* + [Sb(OH)e] = Na[Sb(OH)e] (T)

3. OkpammBanne miaamenu. Jleryune comu Hatpus (NaCl) okpammBaroT ruiams ra3oBOi
TOPEJIKH B JKENTHIH 1IBET.

Kami

1. I'maporapTpaTt HaTpusi obpa3yer ¢ MoHamu Kanus npu pH 4 - 5 Oenblit KpucTaIMUeCKuit
ocagox KHC4H4Os:

K* + HCaH40 - = KHC4H406 4

Brimonnenue peakimu. K 2 — 3 kamisim pacTBopa, CoJep Kaliero HOHbl Kayius, NpHOaBiIsioT 2

— 3 xarum pactBopa NaHC4H4Os m myist yckopeHuss oOpa3oBaHHsl Ocajika MOTHUPAIOT CTEKJISTHHOU

MaJI0OYKOM 10 CTEHKaM MpoOHMpKH. Brimamgaer 6enblii KpUCTATITHISCKAN OCaI0K.



[Ipyn ucmonb30BaHWM B KAauyeCTBE peareHTa BHHHOW KHCJIOTHI HEOOXOAWMO N00aBUTh 2 — 3
karumm pactBopa CH3COONa.

2. I'ekcanutpokobaabTaT (I11) HaTpUa obOpasyer ¢ nonamu xamus npu pH 4 — 5 xenteiid
ocagok KnNamCo(NO2)s, rae n + m = 3 (ocHoBHbIM coequneHueM sBissercs KoNaCo(NO2)e):

2KC1 + NazCo(NO2)s = K2NaCo(NOz)s ¥ + 2NaCl

Beinonnenue peakiun. K 2 — 3 kamisiM pacTBopa, CoepKaiiero HoHbl Kamus, J00aBISIOT 2 —

3 Kamm pacTBOpa peareHTa U cllerka HarpeBaroT Ha BoAsHOM Oane. OOpa3yetcs »xkenTblil ocanok. Eciu
pacTBop Kuciblid, Heooxoaumo nob6aButh CH3COONa mo pH 4 — 5.
3. OxkpammBanue mamenu. Jleryuune conu kanus (KC1) oxkpammBaroT miams ra30Boi ropeiku
B OJ1eTHO-(DHOJIETOBBIH LIBET.
Bropasi rpynna kaTHOHOB

Kanpnuit
1. Oxcanat aMMoHus 00pa3yeT ¢ MOHaMU Kallbus Kpuctammyeckuit ocanok CaC204 x H20:

Ca®" + C204% = CaC204]

Boinonnenue peakiuu. K 2 — 3 kamisgM pacTBopa, COep Kallero HOHbI Kajbliusl, 100aBIs0T 2

— 3 KarIM pacTBoOpa peareHTa. Beimagaet Oelnblii KPUCTAUTUIECKUH 0CaIOK.

2. T'ekcanuanogpeppar(ll) kaaus npu pH > 7 B npucyrctBun NH4C1 B3aumopeiictByer ¢
HMOHaMU KaJIbIUs ¢ 00pa3oBaHueM Oenoro kpucraminueckoro ocaaka coctaBa Kn(NH4)mCaFe(CN)s, rie
N ¥ m B 3aBUCUMOCTH OT YCJIOBHI MOTYT MeHsThCs OT 0 10 2:

CaCl, + K4Fe(CN)s+NH4Cl = KNH4CaFe(CN)s ¥ + 3KC1

Brinonnenue peakiuu. Ha yacoBoM cTekiie MNEpEeMECIINBAIOT KAIJIKO UCCIIEAYEMOTI'0 pacTBOpa C 2

— 3 KamIsIMM pacTBOpa peareHTa, 3areM fo6asistoT 1 — 2 kanau pactBopa NH4C1, xaruto stanona u
CHOBa mepememuBaioT. [lOMyTHEHHE WM TOSBIIEHHE KPUCTANIMYECKOTO OCaJKa YKa3bIBaeT Ha
MPUCYTCTBUE KallbLius. Y JI0OHEE MOJb30BaThCS YEPHOMN KamelbHOM IMIACTUHKOW HWJIM YacOBOE CTEKJIO
MOMEIIATh Ha YepHYIo Oymary.

3. OxpammBanue miaamenn. Jleryune comu xanpnus (CaClz, Ca(NO3)2) oOKpalivBarT miams
ra30BOM TOPEJIKM B KMPIIUYHO-KPACHBIN 1IBET.

CrpoHumid
1. T'uncoBast Boaa (HacwlmleHHBIH BoAHbIN pactBop CaSOs4 * 2H20) obpasyer ¢ moHamu
CTPOHLIUS O€NbIil KPUCTAIUIMYECKUNA 0CATIOK:

SrCl, + CaSO4 = SrSO4d + CaCl>
Beimonnenne peakimu. K HECKONBKAM KaIlIsiM PacTBOpPa, COJEPIKAIIET0 HOHBI CTPOHIIMS,

I00aBJISIOT paBHBIH 00HEM TMIICOBOM BOJBI M, MOTHPAsk CTEKSIHHOW MAJOYKOM MO CTEHKaM MPOOHPKH,
HarpesaroT B BoasiHoU Oane 10 muH. OOpa3yercs Oenblit 0cagok.
2. OxpamuBanue miamenn. Jleryuue comu crponius (SrCly, Sr(NOz3)2) okparmBaroT miams

ra30BOM TOpPEIKH B KAPMUHOBO-KPACHBIN IIBET.



bapwuii
1. lmxpomart kajms B anieTaTHOM OydepHOM pacTBOpe 00pa3yeT ¢ HOHAMU Oapust JKENITHIN
KPUCTAJUIMYECKUI 0CAI0K
2BaCl; + K2Cr207+ H 20+ 2CH 5COONa = 2BaCr04{ + 2KC1 + 2CH 3COOH + 2NaCl
Ca(ll) u Sr(1l) npu pH < 7 He o6pa3yrot ocaakos ¢ KoCroO7 1 He MemiaroT 00HapYKEHUIO Oapwsl.
DTy peakuuio UCTIONB3YIOT U JuIg otaeneHus Ba ot Sru Ca.

Beinonaenue peakimu. K 1 — 2 karmisMm pacTBopa, coaepsKaiiero HoHbl 0apus, 100aBisitoT 3 —

4 xarmmm pactBopa CH3COONa u 1 — 2 kamm pactBopa auxpomara kanus. [IpoOupky HarpeBarmT Ha
BO/IsIHOM Oane. OOpa3yeTcs KenThli 0caloKk XpoMaTa Gapusi.

2. OxkpammBanue miaamenu. Jleryuune comu Oapusi (BaClz, Ba(NOz)2) okpammBaroT ruiams
ra30BOil TOPEIIKU B KEJITO-3CIICHBIHN IIBET.

Tperbs rpynna KAaTHOHOB
Cepeodpo

1. CepoBonopon u cyabdpua ammonus. [Ipu aeiictBur cepoBoI0poIa WU CyIb(UIa aMMOHHUS

Ha pacTBOP, COACPIKALINI HOHBI cepedpa, ocaxkaaercs cynbdun cepedpa AgeS 4epHOTo IBETA.

Brmonnenue peakiuu. K 1 — 2 kamisM pacTBopa, coaepikaiilero HoHsl cepedpa, nodapmnstor 1

— 2 xarum 30%-noro pactBopa CH3COOH u 1 — 2 xarum cynepuaa ammonus. O6pasyercst 4epHbIi
ocaJiok cynbduaa cepedpa.

2. Xopuabl, OpoMHAbI U MOAWABI LIEJOYHBIX METANJIOB IPU B3aUMOJCHCTBUU C MOHAMH
cepebpa o6paszyroT TBopokucThie ocamku AQCl, AgBr u Agl 6esoro, 06eIHO-KEITOrO U KEITOTO
1BETOB cOOTBeTCTBEHHO. C yBenuuyeHnneMm koHueHTpauuu C1°, Br' u |I” pacTBopuMOCTb ranoreHujioB
cepebpa yBenmumBaeTcs M3-3a oopazosanus AgXz u AgXs¥, B HEOONBIINX KOTMYECTBAX 0OPA3yIOTCS
Taroke AgXs®.

Xnopupa cepebpa pacTBOpsieTCss HE TOJILKO B aMMHaKke, HO M B KapOOHaTe aMMOHMs, TaK KakK B
pe3yabTaTe KUCIOTHO-OCHOBHBIX PEAKIUH MOCIETHUI COMEPKUT TOCTATOYHOE KOJHMYECTBO aMMHUAKa:

AgCl + 2NHz = Ag(NHs3).Cl

NHs" +H20 = NH3+ H30"

CO3% + H,0 = HCO3 + OH"

Beinonaenne peakimu. 1) B mpobupke k 3 —4 karumsiM pacTBOpa, COAEpIKaIero HOHbI cepedpa,

nob6asisitor 2 — 3 xarum 2 M HNOs u 3 — 4 karum 2 M HCI. O6pasyetcs ocanok 6emoro mnsera. Ero
HEHTPU(DYTHPYIOT, TPOMBIBAIOT M 00padaThIBalOT 4 — 5 KaruIsiMU KOHIEHTpUpOBaHHOTO pacTBopa NHa.
CHoBa neHTpudyrupyioT u K nentpudyrary nobdasmsor 6o HNOz (1:1) no pH 1 — 2 (Beimamaet
Oenblii ocanok), oo pactBop Kl (oOpasyercs xentbiit ocagok Agl).

3. Mutnson (mudennarnokapodoazon) (I) obpasyer ¢ Ag(l) BHYTpHKOMIUIEKCHOE

coenunenue (II), okpamenHoe B >xenThiil HBET U 3KcTpaskcTparupyemoe CHC13 u CCla:



Brimonnenue peakimu. K 1 — 2 xarmisM aHanu3upyeMoro pactBopa J00aBisoT 2 — 3 kary 2

M H2SO4 u skcrparupyror 0,002%-ubiM pactBopoMm autuzoHa B CCls. B mpucyrctBum cepebpa
OPraHUYeCKUM CJIOW OKPAIIMBAETCS B KEITHIN IBET.

CBunen
1. Juxpomatr umau Xpomar Kaaus. llpu noOaBieHMM aMXpoMaTa WM XpoMara Kaius K

HEWTPaJIbHOMY WJIM YKCYCHOKHCIIOMY PacTBOPY COJIM CBHHIIA 00pasyercst xenTblit ocanok PhCrOs:

2Pb(NO3)2 + K2Cr207 + 2CH3COONa + H20 = 2PbCrO4 +

+ 2CH3COOH + 2KNO3 + 2NaNO3

Cr207% + HoO = 2CrO4% +2H *

Ocanox PbCrO4 manopactBopum B pazbasieHHbix HNO3 mm HC1; mpakTudeckn HepacTBOpUM
B aMMHaKe, YKCYCHOH Kuciote, anerare u Taprpare ammoHus. PactBopsercs B NaOH u koHueHT-
pupoBanHoit HNO3. Hanpumep:

PbCrO4 + 4NaOH = NazPb(OH)4 + Na2CrO4

Orta peakmus mo3BoisieT oTInauTh PbCrOs4 ot BaCrOas, koTopslii He pacTBopsiercs B NaOH.

Beimonnenne peakiuu. 1) K 2 — 3 xamsm pactBopa, coeprKallero HOHbI CBUHIIA, JOOABIISIOT

2 — 3 xarmu 2M CH3COOH, 2 — 3 xaruu CH3COONa u 2 — 3 karum K2Cr207. O6pa3zyercst sxenTblii

ocanok. LlenTpudyrupyror, OTACIAIOT 0CaIOK OT pacTBOpa M K OCaAKy a00aBistorT 2 — 3 kammm 2 M
NaOH. Ocanok pactBopsieTcsl.

2. Noaun xaamsa. VoHBI CBHHIIA OCaXTAIOTCA HOIWA-MOHAMH B BHIE >KelITOoro ocagka Pblo,
JIETKOPACTBOPUMOTO MPU HArpeBaHUU M BHOBb BBINAJAIOUIETO MPU OXJIAKJIECHUU PAacTBOpA. ITO OJIHA U3
Hau0oJsiee KpacuBbIX aHAMUTUYECKUX peakuuid. [Ipeaen oOnapyxenus csurna — 100 Mkr.

Beimonaenne peakimu. 1) B mpoOupke k 2 - 3 KamsiM pacTBOpa, CO COJEPIKAIIETO HOHBI

cBuHIA, npubasisoT 2 kamm 2 M pactBopa CH3COOH u 2 - 3 xamm Kl. OGpasyercs sxenTblii
ocaZiok. HarpeBaloT 10 KHUNEHHS M OXJAXJAlOT. BbIMagaer 30J0THUCTO-KENTHIA OCaJOK B BUJE

KpaCHUBBIX 6J'I€CT$IHII/IX JICTIECTKOB.

3. JIutu3on. B HeWTpanbHBIX W CIa0OIIEIIOYHBIX PACTBOpPAxX IWTHU30H pearupyer ¢ HOHAMU



CBUHIIA, 00pa3ysi BHYTPUKOMIUJIEKCHOE COCIMHEHUE KpacHOTO IBeTa. [Ipenen oOHapyKeHUs CBUHIIA —
0,8 Mxr.

Boimonnenue peakimu. B mpoOupky momemaior 2 — 3 KAl HCCIEAYEMOTO pPacTBOpa,

no6asisitor 2 M NH3z o pH 8 — 10 u 2 — 3 xarmum 0,05%-n0ro pactBopa autuzona B CCls. Cmech
CHJILHO BCTpsixuBatoT B TeueHue 30 c¢. B mpucyTcTBUU CBUHIIA 3€JIeHasi OKpacKa peareHTa MmepexoiuT B
KpacHyr0. B TpUCYTCTBUHM MeEMIAOIMX HOHOB METAUIOB K 2 — 3 KallisiM HCCIENyeMOTO pacTBopa
nobasisitor karmmo 0,6%-Horo pactBopa KCN, xarmmo 0,3%-noro pactBopa NaxSOz u 10%-HbIi
pactBop NHs 1o pH 8 — 10 u 2 — 3 kannm pactBopa nutuzona B CCls. Cmech BeTpsxuBaioT. B
MPUCYTCTBUY CBHHIIA 3€JICHAast OKPACKa pearcHTa MepexoIuT B KPAaCHYIO.

Tpeoosarnusa Kk ohopmaernuio 1a60pamoprHoil padomvl U OMmyemy:

1.BemonHenne nabopaTopHbIX pabOT CONPOBOXKAAIOT 3alMUCIMU B JlaboparopHoM >kypHane. Ha
TUTYJIBHOM JIUCTE JTAOOPAaTOPHOTO JKypHaJa JOJDKHBI OBITH MPECTABIICHBI: Ha3BAaHHE YHHBEPCHUTETA,
(bamMuITus ¥ THUIHAJIB! YYalIerocs, HOMEp Kypca H PYIIbL, y4eOHBIN TOI.

2.0T4eT 0 BBINOJHEHHO J1a00paTOpHOI paboTe JOIKEH COAEPKaTh CIENYIOIINE CBEICHUS:

*HOMEp paboThl U €€ Ha3BaHUE;

*J1aTy BBIIIOJHEHUS pabOThI;

*IIeTTb PaOOTHI;

*000py/I0BaHHE M MaTepHaJIbl;

*KPAaTKO€ TEOPETUUECKOE ONHCAHUE;

*HOMED U Ha3BaHUE OIbITA;

*KpaTKo€ OMMCaHKE X0/a paboThl C yKa3aHUEM YCJIOBHI MTPOBE/IEHUS OIIbITA;

*PUCYHKH M CXEMBbI HCIIOJIb3YEMbIX IPUOOPOB;

*HaOJIFOICHN,

*YpaBHEHUSI MPOTEKAIOLINX PEAKIIHIA;

*pacu€Thl, TaOIULbI, FpaduKy;

*BBIBO/IBI.

3.JIaGopaTopHBlii xKypHaI HYy>KHO BECTH YHCTO U aKKYpaTHO, 3alMCH JOJKHBI ObITh TAKOHUYHBIMU.

[Ipn wm3ydeHum peakuui oOHapy»XeHHsl Bce JTambl paboOThl cienyeT (UKCHUpOBaTh B
nabopaTtopHoM xypHaie. DopmMa 3anucu IpuBeieHa HIDKE:
Peakiiun oOHapyXeHHsI HOHA MarHus

Pearent VYpasuenue peakuuu | Habmonenus |YcnoBus npoBeAeHUs peakiuu
Mg2*+HPO,% + O6pa3zyercst  |Peakumro cienyeT mpoOBOIUTH B
NazHPOg, _ GebIii - 6 -
+NH3=MgNHPO, |0eiblii kpu aMMHaqHOM Oy]epHOM pacTBO
NHs l CTaJUTMYECKHH | pe

0CaaoK

4.014éT 0 MpoBeNEHHON pabOTE MPOBEPSET U MOAMKUCHIBACT MPENOAABATENb.



5.K cpaue 3auéra mo nabopaTOpHOMY NPAKTUKYMY [OMYCKAIOTCSI CTYICHTBHI, BBIMOJIHUBIIME U
MOJMNKCABLINE y TPEnojaBaress Bce JOMAlllHWE U J1a00opaTOpHBbIE padOThI, CHABIINE KOJUIOKBHYMBI,
aKTHUBHO y4acTBOBABILKE B pab0OTe CEMHUHAPOB.

6.CTyneHThl, TOJYYHBIIUE 3a4€T MO JIAOOPATOPHOMY IPAKTUKYMY, JOMYCKAIOTCS K Clladye SK3aMeHa 110
KypCy HEOPTaHUYECKON XUMUHU.

Konumponwvhwie gonpocel :

1.Yem ornmuaercs | aHamuTHueckas Ipynna KaTUOHOB OT JAPYrHMX TIPYII KUCIOTHO-OCHOBHOM
Kiaccupukanumn?

2.Ilouemy oOHapyxkeHue kaTtuoHa K+ ruaporaprpatroM HaTpus HEOOXOIUMO HPOBOJUTH B
HEUTpaJIbHOU cpenie?

3.MoxHo 51 katuoH K+ ocaguTh NpakTHYeCKU MOTHOCTHIO BUHHOM KUCIIOTON?

4 Mo>xHO 11 00HapyKUTh KaTHOH K+ B ipucyrcTBun katnona NH**?

5.MoHO 11 06HAPYKUTH KaTHOH Na+B npucyrcTBuu kKaTnona NH**?

6. Kakas u3 peakuuii o6Hapyxenus katuona NH* spnsiercs cnemuduueckoii?

7.Ilouemy npu obHapyxeHun katmoHa NH4-+menoyamu HEoOXOOMMO HAarpeBaHUE U CMAayMBaHUE
UHIUKATOpHOU Oymaru?

8.Kakue peakTUBBI UCTIONB3YIOT ISl OOHApYKeHus1 KaTnoHa K+?

9. Kakoif peakTuB siBIsieTCs TPYNIOBBIM Ha Il aHamUTHUYECKYIO TPYIITy KATHOHOB?

10.MoHO 1 IPAKTUYECKH MOTHOCTHIO OCATUTh KATHOH Pb2+ﬂeﬁCTBHeM HC1?

11.Kak BeImonHseTcs peakuus ooHapyxenus Pb?* neiicteuem KJ?

12.Ha gem ocHoBaHoO pactBopenue ocanka AgCl B pactBope ammmaka?

13.YeM MOXKHO pa3pylIMTh aMMHAaYHbIN KOMIUIEKC cepebpa? Uto npu sToM HabiroaeTcs?

14 Yto npousoiiieT npu JeUCTBUH pacTBopa aMMHuaka Ha ocagok HgoClo?

Cnucok Jumepamypbal.
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JlaGopaTopHasi padora Ne 6
Tema: Peakuuu o6Hapys;kenust kKaTuoHoB 1V-VI ananurnyecknx rpynn

Llenb padomwi: nproOpecTH HABBIKU OOHAPYX)EHUS KaTHOHOB IV -VI aHanuTHueckux rpymi
Dopmupyemvie _Komnemenyuu: 11K-4.
Teopemuueckas uacmy:

061/1461}1 Xxapakmepucnuxkda KaniuorHoe 1V ananumuyveckoui zcpynnaul.

K geTtBepToii Tpymie oTHOCAT KatnoHkl Zn2*, A1%*, Cr¥*, Sn?*, Sn**, As®, As®*, rumpokcHIbl KOTOPBIX
nposBIsAIoT amdoTepHble cBoiicTBa (As®'m As®* TuapoKcHIOB He 06pa3yioT). ['PYNIOBEIM PEaKTHBOM
apistores menoun KOH, NaOH. T'mapokcuasl katuoHoB IV rpynmbl pacTBOpSIOTCS B M30BITKE
IIeOYM M TIEPeXONAT B PacTBOpP B BHjAe KOMILIEKCHBIX moHOB Zn(OH)s, AL1(OH)*, Cr(OH)*,
Sn(OH)e? (ipu uHO¥ (opMe 3amUCH PeaKIyi STH MOHBI 3AMUCHIBAIOT COOTBETCTBEHHO Zn02%, A10y,
CrO2, Sn0,%, SN03%, AsOs%, ASO43'). OTH aHWOHBI YCTOWYHMBHI TOJIBKO B CHJILHOIIEIOYHON cpene. B
KHCTIOH cpene MOHBI IV TPYIIIBI CyIIECTBYIOT B BHJE THAPATHPOBAHHBIX KaTHOHOB Zn2*, A1%, Cr®*,
Sn?*, Sn*, As®*, As®.Comu katnoHOB IV IpyIIIBI OABEPraloTCs THAPOIU3Y, TIPH ITOM COJIH KATHOHOB
A1¥u Cr** u odeHp c1abbIX JTETY4HX KHMCIOT (Cymb(UIBI, KApOOHATHI) THAPOIU3YIOTCS TOMHOCTHIO U
HE MOTYT CyIIecTBOBaTh B BOAHBIX pacTBopax. Kartmomer Zn’'m A1%, Gymyum o6pazoBaHHBIME
JJIEMEHTaMU C 3aKOHYEHHBIMH 8- 18-3JIEKTPOHHBIMH BHEUITHHMH YPOBHSMH, HMEIOT MOCTOSHHYIO
CTEINEHb OKUCJICHUS M HE YYaCTBYIOT B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUsAX. XPOM, OJOBO U
MBIIIBSAK TPOSBISIOT B COETHHEHUAX MEPEMEHHYIO CTe-TeHb okucuenus (Sn?*-Sn**; Cr¥-Cr042-Cr,0+%;
AsO3*-As04>), mo3TOMY 11 0OHAPYKEHHS HX HOHOB HCIIONB3YIOT OKHCIUTEIHO-BOCCTAHOBHTEIBHbIE
pe-akuuu. [lpm nmelictBum Ha KatwoHBI [V Tpynmbl M30BITKA IIETOYM B TPHUCYTCTBHM TIEPOKCHIIA

BOAOpPOda BCC HMOHBI HCpCMCHHOﬁ CTCIICHU OKHUCIICHUS HaAXOHATCA B PaCTBOPC B BBICIICH CTEIICHU



oxncienns (CrO4%, SnOs*, AsOs*). OKHCINTENBHO-BOCCTAHOBHTENBHEIE CBOMCTBA MOHOB 4YacTO
3aBUCAT OT KHCJIOTHOCTH pacTBopa. Tak, BOCCTaHOBHTENbHbIE CBOiCTBA HOHA Sn’* ycunusaioTcs mpu
o 2. 2.
noBellieHMM pH pactBopa, okuciautenbHble cBoiictBa MOHOB CrO4~ u Cr207° ycunuBarorcs ¢
nonmxenueM pH pactBopa. Kartuonsl IV rpynmnbl CKIOHHBI K KOMIUIEKCOOOpPA30BaHHIO. XJIOPUIHL,
HUTPATHI, CYIb(aThl KaTHOHOB IV rpymnmbl pacTBopuMsl B Bosie. Coennuenns katuonos Zn?*, AIP*, Sn?*,
Sn*, As®*, As®* GeclBeTHBI, Bce COEIMHEHHS XPOMa OKpAIIEHbl B IIBET COOTBETCTBYIOIIETO HOHA:
CrOs*-xentoro ugera, Cr.072-opanxesoro, Cr¥*-cune-3eneHoro.

061/1461}1 Xxapakmepucmukd KamuoHoe V ananumuueckoui Zcpynnbol.

K nsaToif aHaIMTHYecKoi rpymme oTHocAT kKatuonsl Fe?*, Fe¥*, Mn?*, Mg?*, Bi®*, Sb(Ill), Sb(V). Ouu
00pa30BaHbl JJIEMEHTAMH, HMMEIOIIMMHU Pa3IM4YHYI0 DIEKTPOHHYI0 KOH(purypauuro aroma (Mg-s-
anemeHT; Bi, Sb-p-anementsr; Fe, Mn-d-aeMeHTBI), MO3TOMY CBOMCTBAa 3THX KAaTHOHOB pa3jiMYHbI.
OObeqUHAET UX TO, YTO TUAPOKCHUIBI KATHOHOB V TPYIIIBI HE PACTBOPSAIOTCS B LIENOYaX M B PACTBOPE
ammuaka. ClIe0BaTeNIbHO, KATHOHBI OTOH TPYIIIBI MOTYT OBITh BBIAEIEHBI M3 CMECH KATHOHOB BCEX
IPyNn JeHCTBUEM MiejodYel. PacTBOp INENOYM - IPYNNOBON PEAKTHB HAa KATHOHBI 3TOM TIPYIIIBI.
PacTBOPUMOCTh THAPOKCUIOB KAaTHOHOB V rpynmsl paziaudna. OCOOEHHO Maja pacTBOPHMMOCTh

THAPOKCUIOB, 06pa3OBaHHI)IX KaTHOHAMH C BBICOKOI CTCIICHBIO OKMCIICHUS:

IManpokcun Mg(OH)> Mn(OH),  Fe(OH):
P, mons/nm 31,5-10% 1,05-10° 3,5-10°
I'mnpoxcun Bi(OH)3 Fe(OH)s Sb(OH)3
P, Mons/am 31,1108 1,8-10° 1,9-10"

Haumenee pacTtBopumbie THAPOKCHIBI 00pa3zyroTces npu Oojee HU3KUX 3HaueHusx pH pactBopos. Tak,
Fe(OH)3z ocaxnaercs npu pH = 2,3 + 4,1, a Fe(OH)2 - mpu pH = 7,5 = 9,7. Haubonee pacTBopumMbie
THAPOKCHIB KaTHoHOB Fe?', Mn%*, Mg? me ocaxnaloTcs B TNPUCYTCTBUM CONEH aMMOHHS,
noHwxkaromux pH pactBopa. Conu KaTHOHOB V IpymIibl OIBEPTralOTCs THAPOIHU3Y, CTENIEHb THAPOIN3a
UX pa3iuyHa, 4To noArBepxkaaercss 3HaueHueM pH ux 0,25 M pactBopoB HutpaTtoB.Hanbosnee nerko
THJIPOJIU3YIOTCSL COJIM BUCMYTa U CYpPbMBI, KOTOpPbIE MPH PAaCTBOPEHUH B BOJIE AAIOT Oe€lible OCaJKu

2* Bi** u Mn?*MoryT W3MeHATh CTeNeHb OkucieHns - Fe?*nmo Fed';

ocHOBHBIX cojed. Katuonsl Fe
Bi**no Bi(V) um Bi°; Mn?1o Mn(IV), Mn(VI) u Mn(VIl) - u y4acTBOBAaTh B OKHCIHTEIHHO-
BOCCTAHOBHMTENBHEIX  peakimsx. Karmomer Fe?*, Fed*, Bi®", Sb%*, Sb>™ ckmommsl K
KOMILUIEKCOOOpa3oBaHuo0. B TpakTuke aHajaW3a WCHOJIb3YIOT OpaHKeBbli Komiuieke [BiJ4]; B
coNsHOKHCTBIX pacTBopax cypbma (I1T) u (V) cymecTByeT B BHje XJIOPHAHEIX Kommiekcos [SbCle]¥,
[SbCle]-; mackuposky Fe(Il) u Fe(Ill) yacto mpoBoasT myTem IEpeBOja MX B MPOYHBIC OECIBETHBIC
koMutekcel. Moust Mn?*, Bi®*, Sb(III) 6ecuperHbl, kKatnon Fe?*-6ienno-3enenoro nsera, katnon Fed'-

c11a00-(hUONETOBBIA, a TUAPOIU30BAHHBI —KEITOrO I[BETa, KATHOH MH2+-6HGI[HO-pO3OBOFO 1IBETa,

noH MnO4~ (hnoneToBbIi.



Oo0opyooearue u mamepuaivl:

PeakTuBbl, HEOOXOMMBIC ISl TaHHOW paOOTHI, BRICTABIISIFOT Ha IOJIKH JIA0OPATOPHBIX CTOJIOB. Penkue
PCaKTUBBI, KOHIICHTPUPOBAHHBIC KUCIOTHI M MIENOYM, MMaXydyue BeUIecTBa (HAIpPHMEpP, CEPOBOIOPO/I,
OpoMHasi BoJa U Ap.) XPaHST B BBITSHKHOM IIKady.

OcHOBHasi XUMHUYECKasl MOCy1a: MPOOUPKHU (B IITATHBE), KOJObI, XHMHUYECKUE CTAKaHBI IOCIE PaOOThI
TIIATEBHO BBIMBITH, BEChl C Pa3HOBECOM, MPHUOOPBI, UCIOJNb3yeMasi Ul TPOBEICHHS OTICIbHBIX
n1abopaTopHBIX paboT, BRIAACTCS U CIACTCS YHUCTas Ta00paHTy.

Texnuka dezonacnocmu npu_8blNOJIHEHUN J1A00PANOPDHOU_Padombl:

-aKKypaTHO 00pamiaThCsi CO CTEKISIHHOW XMMHMUYECKOM MOCyI0i. OCTaTKH pa3OMTOM MOCyAbl yOupaTh C
MIOMOIIBIO COBKA U IIETKHU;

-Bce paboTHl, CBSA3aHHBIC C BBIJACICHHEM SIOBUTHIX, JIETYYMX M HEMPUATHONAXHYIIMX BEIIECTB,
MIPOBOJIUTH B BHITSDKHOM IIKa(y;

-IIpU OTIPEACIICHUM 3araxa BEHIECTB OTBEPCTHE COCyla JepkaTh Ha paccrtosHun 25-30 cM OT nuIa,
HaMpaBIiAg K ce0e CTPYIO raza MmocTynaTeIbHBIMU JIBXKEHUSIMU JIAJOHU OT OTBEPCTHUS K JIUILY;

-IpM HAJMBAHMM PEAKTUBOB HE HAKJIOHATHCS HAJ COCYJOM BO H30exaHHe MomafaHus OpbI3T WIH
YaCTHI] HA JIMLIO WM OACXKAY. TP pa30aBICHUH KOHIICHTPUPOBAHHBIX KUCIIOT BIMBATH KUCIOTY B BOLY,
HO HE Hao0OopOoT;

-IIpY HarpeBaHUM NMPOOUPKU HE JAepkaTh €€ OTBEPCTHEM K ce0e MU B CTOPOHY COCea. HE HAKJIOHSIThCS
Ha/1 HarpeBaeMoi KHJIKOCTbIO BO U30ekaHNe MOoNalaHus €€ Ha JIUIO, PYKHU WIH OJIeXKIY;

-ropsiYre MPEeIMEThl MOXXHO CTaBHTh TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHMPOBAHHYIO CETKY WIIH
APYTYIO CHEIHATBHYIO TIOJICTAaBKY,

-HeJb3s MO0JIb30BATHCS HIEKTPONPUOOpPaMu 06€3 COOTBETCTBYIOIIEr0 HHCTPYKTaXa. MPU BKIIIOYEHHUHU UX B
CeThb HeJb3sl IepKaThCs 3a METAIIIMUECKUE MpeAMETHI (TpyObl, KpaHbl U T.I1.). 3allpeliaeTcsi BKIOYATh U
BBIKJIIOYATh JJIEKTPONPHOOPHI MOKPHIMH pYKaMH, a TaKXe MOJb30BaThbCSI HEUCIPABHBIMHU HIIH
MMEIOIIMMH OTOJIEHHBIE TIPOBOA TPUOOPaMH;

-3anperaeTcs NpUHUMATh MUIY B XUMUYECKON 1abopaTopuu U MUTh BOAY U3 JJaOOPaTOPHOU MOCYbI. -
-KaTerOpHUYECKH 3arperaeTcs npooboBaTh peakTUBHI Ha BKYC;

-TIpU TIOTIAJJAHWY HA JIMIO0 WJIM PYKH OpBI3T KOHIICHTPHPOBAHHBIX KHCJIOT TIOCIIE CMBIBAHHUS BOJIIOW
MIPOMBITH CIa0BIM PACTBOPOM COJBI. INENOYH CIEAYET CMBIBATh O TEX IMOpP, MOKA y4acTOK KOXKH, Ha
KOTOpPBII OHA ToMaJia, He MepecTaHeT ObITh CKOJB3KKUM; 3aT€M MPOMBITH CIIA0BIM PacTBOPOM YKCYCHOMH
KHUCJIOTHl U HAJIOXKUTh TOBSA3KY W3 BaTbl, CMOUYEHHOW 3%-HbIM pacTBOpPOM IepMaHraHata Kamus (W3
anTeuku B 1abopaHTCKOU Kadeapsl);

-110 OKOHYaHUH pabOThl BBIKIIOYUTH U3 CETH BCE AJIEKTPONPUOOPHI, MEPEKPHITH MOAauy ra3a U BOJbI B
nabopaTopuio U yopaTh pabouee MecTo;

-000 BCEX HECYACTHBIX CIy4asX HEMEJICHHO COOOIIATh MPEeno aBaTelio Wil JabopaHTy.



Ilpaxmuueckas uacmso:

YerBepTas rpynna KaTHOHOB

HMHK

1. Terpaponanomepkypar (I1) ammonusi obpazyeT ¢ HMOHaMH IIMHKa B CIaOOKHCIION cpene
Oenbiit kpuctaumueckuii ocagok ZNHY(SCN)a:

ZnCl, +(NH4)2Hg(SCN)4 = ZnHg(SCN)4| + 2NH4ClI

Memaror peakuuu Oonbiire koiawuectBa Hukeas u skenesa (11, 1l1). Hukens u xeneso (1)
00pa3yroT ocaiku 3eieHoBaroro Isera, »xene3o (1) — duomeroBoro 1pera. Memaroriee BIHsSHHE
xeneza (ll) ycrpanstor moGasinenuem ¢ropumoB, okcamatoB, ¢ocdaroB. MemaroT 0OHApPYKEHUIO
uaka Cd, Sn(ll).

Beimonnenue peakmuu. a) K 2 — 3 karsim pacTBopa, CoJieprKaliero MOHbI IIMHKA, J00aBIISIOT

KaruTio pa30aBIeHHOTO pacTBOpa coyu kobanbTa U 2 — 3 karum pearenrta. Cierka noTuparoT najoykon
M0 CTeHKaM MpoOupku. B npucyrcTBuu muHKa odpasyercs rory0oit ocagok. PekoMeHnyercst mpoBecTu
KOHTPOJIBHBIA ONBIT. JIsi MPHUrOTOBIEHUS pa30aBIIEHHOTO pPAacTBOpa CONM KOoOadbTa B MPOOHUPKY
nomeniatoT 1 — 2 xaru 0,1 M pactBopa kobanbTa U pa3z0aBiIsOT JUCTHLIMPOBAHHOM Bojo# (3 — 5
MII).

6) MukpokpucTaiocKonuueckas peakius. Ha npeaMerHoe CTEKIO MOMEIIAT KAl pacTBopa,
COJZIepKalIer0 MOHBI IIMHKA, DPSIOM TOMEIIAIOT Kalulio peareHTa. Karmmm COenuHSIOT CTeKJISTHHOW
naoukoii. Kpucramier paccmatpuator o mukpockornoM. C (NH4)2Hg(SCN)4 B cabokucioit cpene
WOHBl IIMHKAa OO0pa3yloT XapaKTepHble KPUCTAUIBI — KPECThl, HAEHIPUTHI; B TOIKUCICHHBIX
MUHEPATFHON KUCIOTOM WM pa30aBIEHHBIX PacTBOpPaX KPUCTAIUIBI MMEIOT BUJ HEPABHOCTOPOHHUX
tpeyronbaukoB U kimHbeB. Mematot Cd(11), Co(ll), Cu(ll) u Fe(ll).

2. IuTn30H 00pa3yeT ¢ HOHAMH IIMHKA BHYTPUKOMIUIEKCHOE COEMHEHHUE, XOPOIIO PaCTBOPHMOE
B oprannueckux pactBoputensx (CCls, CHC13). D10 coeanHeHre B OTIMYKE OT AUTU30HATOB JAPYTUX
KaTHOHOB OKpAIIMBAET B IIEIOYHOM cpelie He TOJIbKO OPraHHYECKyl0, HO M BOJIHYIO (ha3y B KpacHBII
uger. [Ipenen obHapyxenus nuaka — 1 mxr. Memrator Ag(l), Hg(lI1), Pb(ll), Cu(ll), Cd(l1), Co(ll),
Ni(ll), Bi(lll). Mx MackupyroT THOCY/Ib(}HATOM, IHAHUIOM JTHO0 OCAXKIAIOT B BUJE CYIb()UIOB.

Brimonnenue peakimn. 1) K 3 — 4 xamuisim pactBopa, coepikaliero HoHbI IIMHKa, MpuOaBisoT 3

— 4 xarumm 2 M NaOH. Kammo mnosnydeHHOro MIEJIOYHOIO pacTBOpa HAHOCAT KamWUISIPOM Ha
¢bunbTpoBanbHyI0 OyMary. [1aTHO 00BOAT MO Mepudeprn KanwuisipoM ¢ pactBopoM auTtn3oHa B CCla.
OObpazyeTcst XxapaKTepHOE KpacHOE€ KOJIbLIO, KOTOPOE CPaBHUBAIOT C KOHTPOJIBHBIM OMBITOM. {11 3TOTO
psanom nomemaioT Ha Oymary kammo 2 M NaOH u Taxke o0BOAAT Mo mepudepud KanuuisipoM ¢
pactBopom quTtu3oHa B CCls. OOpasyeTcst opaHKkeBOe MATHO.

AntomuHut
1. T'napokcua HaTpusi (Kajus) ¥ aMMHAK C MOHAMH AJIOMHHHS OOpa3yloT OENbIi 0CalloK

ruapokcuaa amomunus (pH 4 — 7,8):



Al(H20)6>*+ H,0 = AI(H20)sOH?" + H30*
2A1(H20)2(OH)2* + nH20= A 1203 * xH20{ + 2H30"
Hs;0* + OH" = 2H,0

(H30* + NH3 = NH4* + H0)

[Tonnoe ocaxnenne Al203*xH20O nmocturaercs npu pH~S. IIpu pH>10 ocanok pactBopsercs ¢
00pa3oBaHHEM T'HIPOKCOKOMILIEKCOB.

B npucyrctBun (hropua-, okcanaT- U TapTpaT-MOHOB HEJb3s OCATUTh THAPOKCHU]I ATFOMHHHUS, TaK
Kak 00pa3yroTcs yCTONUHMBbIE KOMIUIEKCHBIE COSTUHEHUSI.

Bremonnenue peaknun. K 3 - 4 xammsMm pacTtBOpa, CoACpKAETO MOHBI AJIFOMHUHUA, OCTOPOKHO,

o karwisaM godarisiroT 2 M NaOH (KOH) no obGpa3oBanusi 6enoro ocajka THAPOKCHIA aTFOMUHUSL.
[Tpu noGaBneHnn M30BITKA IMIEIOYN 0CaOK pacTBopsieTcs. Ecim mobasuth TBepabiii NH4C1 u Harpers,
BHOBb 00pa3yercs 0caloK THIPOKCH/IA AITFOMUHHSL.

2. AnuszapuHoBblii kpacublii (I) ¢ MoHaMu amlOMUHUS B IIETOYHOM cpele oOpa3yeT O0caJoK

spko-kpacHoro userta (nax) (I1)

Al
2
OH
I

O OH
oo 0
1 |
()

Kenezo (II), xpom (Ill), mapraner; (1) memaroT onpeneneHuIo aalOMUHNSA, TaK Kak 00pa3yroT
OKpaIlleHHbIC anu3apuHOBbIe naku. {7t ux MackupoBku ucnonb3ytoT Ks[Fe (CN)e], ¢ koTopsiM Mmera-
IOIINE HOHBI 00Pa3yI0T HEpacCTBOPHMBIE B BOJIE T'eKcalianodepparsl.

Beimonuenue peaknuu. 1) Ha punsTpoBansuyto Oymary Hanocst karmmo pactBopa Ks[Fe (CN)s],

3aTeM B LIEHTP BIAXKHOTO MATHA HAHOCAT KAILII0 PAaCTBOPA, COJIEPHKAIIET0 HOHBI AIFOMUHHUS, TPUKACASCh
K Oymare KOHYMKOM Kamuiuisipa. Jlajmee Takke HAHOCAT KAIUII0 peareHTta W oO0pabaThIBarOT TMSITHO
razoo0pa3HpIM aMMHAKOM, TIOMelIas Oymary HaJ OTBEPCTHEM CKISIHKH C KOHIEHTPHPOBAHHBIM
pactBopoM ammuaka. O6pasyrormieecs: puoserooe nsaTHO odpadaTeiBatoTr 1M CH3COOH. ®uoneroBas
OKpacKa peareHTa MepexoUT B JKEITYIO0 U MOXKHO HaOII0AaTh KPACHYIO OKPACcKy aTlOMUHUEBOTO JIaKa.
2) B mpobupke k 2 — 3 KarisiM KKCIIOT0 pacTBOpa, COACPIKAIIETO HOHBI AIFOMUHUS, T00ABISIIOT 2 — 3
KaIUTM PacTBOpa aln3apuHa, TBEPbIA alleTaT HaTpUs 0 CITa0OKHCIONW Cpe/lbl M HarpeBaroT. Brimamaer
KPAaCHBIN XJIONBEBUIHBIN OCAJIOK.

Onoso (1)
1. CepoBogopon B cuiabHokucaoii cpeae (2 M HCI) obpasyer ¢ monamm omoBa (IlI) ocamox
IIOKOJIaIHOTO 1IBETA:

SnClsZ + H,S = SnS + 4CI - + 2H*



Boeimonnenue peakmuun. K 2 — 3 kamnsm pactBopa, cojaepkaiiero uonsl ojosa (Il), mpubasnistor

2 — 3 karumm 2 M HCl um npomyckaror HzS. OOpasyercs ocamok mokosiagaHoro 1sera. Ocamok
OTACISAIOT M K HeMy J00aBJIsIOT HeCKoJibko Kamenb pactBopa (NH4)2S2, ocamok pactBopsiercs. K
noJryaeHHOMY pacTtBopy aobasisitor 2 M HCl no kucioii cpepl, BEIAaeT 30J0TUCTO-KENTHIN 0CaI0K
SnS,.

2. Xunopua pryru (I1). Honsr omnosa (I1) B comsinokucioii cpeae BoccranapnuBaroT woHsl Hg(1)
1o Hg(l), mpu a3Tom o6pasyercs 6emblii ocanok kanomenu HgoClo:

2HgCl, + SnCls? = Hgz2Clad + SnCle*

B wu36witke wonoB osoBa (Il) ocamok kamomenu mocreneHHO uepHeer, Tak kak Hg(l)
BOCCTAHABIIMBACTCS JI0 METAIMICCKON PTYTH.

Bremmonnenue peakimu. K 2 — 3 xamissM COJISHOKHUCIIOTO pacTBOpa, COACPIKAIICTO HMOHBI OJIOBA

(1), moGapnsiror 1 kammo pactBopa Hutpata prytd (I1). Bbimagaer Oenblif MIETKOBHUCTBIA OCATOK

Hg2Cl2, KoTOpBIii MpH CTOSHUK TIOCTEIICHHO YePHEET.

Xpom (111)

1. IMepoxkcua Bogopoaa B nieounoii cpene okucisier Cr(l) no Cr(VI):

2Cr(OH)4 + 3H202 + 20H™ = 2Cr04* + 8H20

OObpazyercst xenthlil pactBop xpomata HaTpud. Ilpu neiictBun H202 Ha pacTBOpbI XpOMaToB B
3aBHCHUMOCTH OT YCIIOBHH OIbITa 00pa3yroTcs pa3Ho0Opa3Hble MEPOKCOKOMIUIEKCHI XpOoMa, HallpuMep B
kucmoit cpene — ronyooit CrO(02)2S (S — MoJekynbl BOABI WM  KHUCIOPOJCOAEPIKAIIETO
OpPraHUYECKOT0 PACTBOPUTENS) U B HEUTpaJIbHOU cpelie — (UOJIETOBbIN:

H2Cr207 + 4H202 + 25=2Cr0O(02).S + 5H.0

K2Cr207 + 6H20,= 2KCrO(02).0H + 5H20+0-

B BoaHBIX pacTBOpax NEpPOKCHIHBIE COEAMHEHHUS XpOMa HEYCTOWYMBBI; OHM YCTONUYMBBHI B
OpPTaHUYECKUX PACTBOPHUTEISIX (AMATHIOBOM 3(pHpe, aMHIOBOM CIHPTE M Jp.). Peakmus nmpakTudecku
CEJIEKTUBHA.

Beimonnenue peakuuu. K 2 — 3 kamsim pactBopa, cogepxaiiero nonsl xpoma (111), nobasmnstor

o karwissM 2 M NaOH 1o oOpa3oBaHus ocajika THAPOKCHAA XpoMa U Jajee MO €ro pacTBOPEHUs U
00pa3oBaHMs THIPOKCOKOMIUIEKCOB. 3ateM no0asistor 1 karmmo 30%-noro unu 6 — 8 kamnenb 3%-Horo
pactBopa H202 u HarpeBator. OOpa3zyercst KeNnThiii pacTBOp xpomara. K 4acTu MoaydeHHOTO pacTBOpa
nocne oxjaxaeHus nobasistoT 1 kammo 3%-Horo pactBopa H202, HeckoibKO Kamenb dpupa U 1Mo
KaIIsiM TIpH BCTPSAXUBAaHUU CepHYyI0 KucnoTy (1:4). Obpa3yromieecss MepOKCUAHOE COSTMHEHUE XpoMa
AKCTPArupyroT 3GUPoM, d3PUPHBIA CIO0M OKpAIINBACTCS B CHHUH IIBET.

2. OrunenguamunTerpaanerar Harpus (3TA) c monamu xpoma (1) mpu pH 4 — 5 obGpazyer

KOMILIEKCHOE coeMHeHue (hHOJIETOBOTO IIBETA COCTaBa CrY*, rme Y* — anunon OJITA:

HOOCH,C CH,COONa
N—-CH,~CH,~N
NaOOQCH,C CH,CO0H



Oxkpaiennbie KomiuiekcHbie coeaunenus DJITA obpasyer taxke ¢ Fe(lll), Cu(ll), Co(ll) u Ni(ll),
MO3TOMY OHHM MOTYT MemaTh oOHapyxenuto xpoma (111).

Breinonnenue peakiuu. K 3 — 4 kamism pactBopa, coaepxariero nousl xpoma (I11), nobasmnstor 3

— 5 kanens 30%-noro pacrBopa CH3COOH, 12 — 15 xanens 5%-noro pactBopa DJTA (u30bITOK
OTA obs3arenen), nposepsitor pH pactBopa (pH 4 — 5) u HarpeBaioT B BoAsHOW OaHe. B
npucyrctBun xpoma (I11) mosiBisiercst puoneroBoe okpamuBaHue.

3. Tudennnkapoazua (I) Bzaumonciictsyer ¢ monamu Cr(V1) B CHIBHOKUCIION cpefie, PH 3TOM
nosiBisieTcst puosieroBoe okpamuBanue. XpoM (VI) B KUCIBIX pacTBOpax OKUCIAET AUQEHUIKAPOa3n

no Oecusernoro audenmikapoazona (1), BoccranaBmusasce g0 Cr(ll). Honsr Cr(lll) oGpasyror

KpaCHo-(l)I/IOJIGTOBOG BHYTPHUKOMILICKCHOC COCINHCHUC C I[H(bGHHJ'IKap6a3OHOM:

NH —NH —C¢H;, NH —~NH —C¢H;
0=c< 0=C/
NH ~NH —CH; N=N—-C¢H;
I Ir

B mnpucyrctBun ¢ropun-monoB u OJITA B kadecTBe MACKUPYIOIIMX PEareHTOB pEeaKIus
OOHapyKEHHsI XpOMa CEJIEKTUBHA.

Boimonnenune peakimu. K 1 —2 kamisim wccieayeMoro pactBopa, coaepskaiiero wousl Cr(V1),

npubaBisoT 2 — 3 kamm HacelmeHHoro pactBopa NaF, 1 — 2 xammm 5%-Horo pactBopa D/TA,
Karmo KoHieHTpupoBanHoid HxSO4 m 1 —2 xammm 1%-HOTO 3TaHOJNBHOTO pacTBOpa pearcHra.
DKCTparupyroT U30aMHIOBBIM ciipToM. Opranudeckasi ¢aza B MPUCYTCTBUU XpOMa OKPAIIMBAETCS B
¢duonerosiit 1BeT. Ecnu ananusupyemsiit pactBop coaepkut Cr(I1ll), ero mpenBapuTenbHO OKUCISIOT B
Cr(VI).
IIaTas rpynna KaTHOHOB

Bucmym (111

1. Xaopua osoBa (II) B menounoit cpene BoccranaBnuBaeT BUCMYT (l1) mo meranmuueckoro
BHUCMYTa (0CaIOK YePHOTO 11BETA):

SnCls> + 40H" = Sn(OH)4> + 4CI

2Bi(OH)3 + 3Sn(OH)4* = 2Bi{ + 3Sn(OH)e>

Bommonnenue peakmuu. K 2-3 xamisaM pactBopa, copepskamiero nousl ojosa (1), mpubasisror mo

karisiM 30%-usr1ii pactBop NaOH o o6pazoBanus ocanka ruapokcuaa osiosa (1) u mocnenyromero ero
pactBopenus. K noixydeHHOMY pacTBOpY J00aBIISIOT KAILIIO pacTBOpa HUTpara BucMmyTa. OOpasyercs

YEPHBIN OCa/IOK.



2. Moaua xamms obpasyer ¢ monamu Bucmyta (I1l) B xucnoit cpene Bils — ocamok uepHoro
I[BETA, PACTBOPUMBII B H30BITKE PEaKTHBA:

BiCls + 3KI = Bilsl + 3KClI

Bils + KI = KBil4

[Tpu cuibHOM pa30aBiICHUU pacTBOpa, cojepxkaiiero Bils momydaeTcst opaHKeBbIi 0Ca0K COJIU
BiOl:

KBils + H20= BiOl + KI + 2HI

Beimonnenune peakimu. 1) K 3 — 5 kammsam pactBopa, coxepskamiero woHsl Bucmyta (1),

nobasisitoT mo karusiM pactBop Kl. Habmomaror oOpazoBanue ocajgka M €ro pacTBOPEHUE B M30OBITKE
KI, npu 3TOM pacTBOp OKpaIIMBAETCS B OPAHKEBBIN I[BET.

3. dIutuson B untepBane pH 3 - 10 o6pasyer ¢ uonamu Bucmyta (llI) BHyTpHKOMIIIEKCHOE
coeauHenue, npu pacteopernn B CC14 0Opasyrolee pacTBOPbI OPAHIKEBOTO I[BETA.

Boinonnenue peakimuu. K 1 — 2 kamisaMm ucciieqyemMoro pactBopa mpuOaBisSioT 2 — 3 Karuiu

pactBopa KCN, moBomst pH pactBopa mo 9 pactBopom ammuaka u 3kctparupyrot 0,02%-HbIM pac-
TBOopoM Juth3oHa B CCla.

Kenezo (11
1. I'ekcanuanogeppar (I11) kanusa obGpasyer ¢ nonamu >xene3a (ll) cunuit ocamok, MO-BUIUMOMY,

cocraBa MFeFe(CN)s, (rne M — K(1), Na(l)), Ha3wsiBaecMmbIii «TypHOYJI€BO# cHHBIO». Ocamok
HEPacTBOPHM B KHCIIOTaX, HO paszjiaraetcs miejgodamu ¢ BoiaenenueM rugpokcunos Fe(ll, 1), Peakrus
cnenuduyHa.

Boimonnenue peakimu. K 1 —2 kamisaM ¢maGOKUCIOr0 pacTBOpa, COACPIKAIIEro MOHBI XkKeje3a
(1), mobasnsiror 1 — 2 kamm pactBopa pearenTa. OOpas3yercst CHHHUIT 0CaJIOK.

2. InMeTHIATIHOKCHM oOpa3yeT ¢ noHamu >xene3a (I1) B aMMuauHbIX pacTBOpax yCTOWYMBOE
KOMIUIEKCHOE COETMHEHNE KPACHOTO 1IBETA.

Mematot nonsl Hukens (I1), oGpasyronine HepacTBOPUMBIN B BOJE€ TUMETHITIMOKCUMAT HUKEIS
KpacHoro 1pera. Memaromee Biusinue xenesa (l11), oOpasyromero B aMMuauHoi cpesie OKpalieHHbIH
THJIPOKCHUJ, YCTPAHSIOT 100aBJIeHUEM JIMMOHHOM, I11aBeJIeBOI UM BUHHOW KUCIIOTHI.

Breimonnenue peakmuu. K 2 — 3 xamism pactBopa, coaepskaiiero nonsl xkenesa (1), modasusror

ka0 20%-HOro pacTBOopa BUHHOM KHMCIOTHI, | Karulio AMMETUITIMOKCHMA M IO KaIulsIM PacTBOp
aMMHaKa J10 11eJIOYHOU peakuuu. PacTBop OKpammBaeTcsi B KPaCHbIN BET.

Keneso (111
1. T'ekcaunanodeppar (I1) xamus c unonamu sxemeza (1) oOGpasyeT TemMHO-CHHUN OCaIIOK

«oepnunckoit masypu» MFeFe(CN)e, aHamoruuHelii MO cOCTaBy «TypHOy/IeBo# cuHmM». CHavanaa

NpOXOAUT OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHAA PCaKIUA:

FeCls + K4Fe (CN)s = FeClo+ KsFe(CN)s + KC1



Jlanee TPOIYKTHI peakIMK B3aUMOICHCTBYIOT MEXIYy CO0OW ¢ 0Opa3oBaHMEM TEMHO-CHHETO
ocajJika «OepIIMHCKOH JIa3ypuy»:
FeCl, + KsFe(CN)s = KFeFe(CN)gd + 2KC1

Beimonnenune peaknuu. K 1 — 2 kamasm pactBopa, cogepxkamiero nonsl Fe(lll) u umerornero pH

1 — 3, nmoGaBnsitor 1 — 2 kammm pearenta. HabmromaroT oOpa3oBaHHE TEMHO-CHHETO OCajllKa
«OepIMHCKOH a3ypu».

2. Tuoumanat aMmmMoHusi (Kajus) B cI1abOKUCIIBIX pacTBopax obpasyer ¢ Fe(lll) koMiuiekcHbIe
coeauHeHus KpoBaBo-kpacHoro mpera. Kommiaekcel FE(SCN)3 u HFe(SCN)4 skctparupyrores 3¢bupom u
n30aMWIOBEIM ciiupToM. [Ipexen obHapykenus xene3a — 0,5 Mxr. MemarT docdarbl, apceHATHI,
OKCajiaThl, LUTPaThl, TapTpaThl, GTopuasl, obOpasyromme c¢ Fe(lll) ycroitunBbie KOMIUIEKCHBIC
COETUHEHUSI.

Beimonnenue peakmmu. K 1 —2 xamisam pactBopa, conepkaiiero nonsl xxenesa (I11), nobasnsror

karmmo  pactBopa NH4SCN. TlosiBisiercss KpoBaBO-KpacHOE OKpamimBaHHE pacTBopa. JloOaBisior
HECKOJIBKO KalleJb H30aMWJIOBOTO chupTa Wik 3dupa U BerpsxuBaroT. Opranmueckas ¢asa
OKpAIIIUBACTCs B KPACHBIH 1IBET.

Ilecras rpynna KaTHOHOB
Kobanvm
1. Tuonmanar aMMoHus (KaJmsi) B YKCYCHOKHCIIOM pactBope npu pH 4 — 5 ¢ nonamu kobanbra (11)

oOpa3yeT OKpalleHHble B CHHHH IIBET KOMIUIEKCHBIE COEIUHEHHsS pa3jIM4HOTO COCTaBa.
Kucnopoaconepxkamue pactBopurenu (3Qup, aueToH, W30aMHUIIOBBII CHUPT) SKCTPArHpyrOT TEMHO-
o 2-
CHHHE MaJoyCTOWYMBbIe KOoMIUIeKchl kobambra coctaBa CO(SCN)4~. Jlns MOHMXKEHUS JUCCOLUAIINH
KOMIUIEKCHBIX COeTMHEHUH HEOOXO0IMMO BBOJIUTH OOJIBIION N30BITOK THOLIMAHATA.
Memator nonsl xene3a (I11), koTopbie MackupyroT 100aBIeHUEM (HTOPHUI-UOHOB.

Beimonnenue peakimu. K 2 — 3 kxamisMm pacTBopa, cojepkamiero uonbsl kobOaibra (I,

N00aBIAIOT TBEPAbI THOLMAHAT aMMOHUsS (Kaius), TBepAbll ¢ropua ammonus, 5 — 7 Kamenb
M30aMUJIOBOTO CITUPTA M BCTPAXUBAIOT. Clol H30aMUIIOBOTO CITUPTA OKPAIIMBACTCS B CHHUM I[BET.

2. HuTput kajausi B yKCyCHOKHCIIOM pactBope nipu pH 4 — 5 o0Opasyer ¢ nonamu kobansta (11)
KENTHIA 0CaI0K, B KOTOPOM KOOAJIBT UMEET cTerneHb okucienus |11

Co(CH3COO)2 + 7TKNO2 + 2CH3COOH = K3Co(NO2)s + NO + H 20 + 4CH 3COOK

B pa30aBieHHBIX pacTBOpax OCaJ0K OOpa3yeTcs MpU HArpeBaHWU M CTOSHUU. DTy PEAKIMIO
WCTIOJNB3YIOT JIJISl OT/ICTICHHS KOOaIhTa OT MEIIAIOIINX HOHOB.

Beimonnenue peakimu. K 2 — 3 kxamisMm pacTBopa, cojepkaiiero uoubsl kobanbra (I,

nobapisirotr 2 ka2 M CH3COOH, 2 xammu pactBopa CH3COONa u tBepapiii KNO2. Cmech
HarpeBaloT HECKOJIBKO MUHYT Ha BOJASHOU O6aHe. OOpa3yeTcs )KeNThIi 0CaloK.

Huxeno
1. Tumeruaraunokcum (l) odpasyer ¢ nonamu nukens (11) B uarepsane pH 5 — 10



MaJIopacTBOPUMOE B BOJIe KOMIUIEKCHOE COCIMHEHUE alo-KpacHoro mBeta ctpykTypsi (11):

H
T
H;C—C—C—CH; H;C—C=N_ N=C—CH,3
Ni
HO-N N-OH H;C—l:N/ “N=bocH,
y $
\H/

C IUMETWITITMOKCUMOM 00pa3yroT KoMmiuiekcHble coenunenus Ttakxke Cu(ll) (opamxeBo-xentoro
useta), Fe(ll) (kpacunoBatoro usera), Co(ll) (kopuuneBo-KpacHoro 1seta). [Ipu 0OHAPYKEHUH HUKEIIS
B aMMHAYHBIX PAacTBOPax B MPUCYTCTBUH MOHOB METAJUIOB, 00OPa3yIOUIMX OKpAIICHHbIE THIPOKCHJIBI,
JNOOABJISIOT IIUTPATHI U TAPTPATHI JUIS PEAOTBPAIICHHUS BBITIAICHUS THIPOKCHIOB.

Beimonnenune peakimn. 1) K 1 — 2 kamasim pactBopa, couepskaiiero Ni(ll), mo6asisror 1—2

karmu 1%-Horo sTaHONBHOTO pacTBopa auMmeTwirmuokcuma U 1 — 2 xarum 2 M NHs. O6pasyercs
XapaKTepHBIN al0-KPacHbBIN 0CaOK.

Meow
1. 'ekcanmanodeppar (II) kaaus npu pH < 7 ocaxkmaer MOHBI MeIu B BUIE KPacHO-Oyporo

ocagka CuzFe(CN)es, pacTBOpuMOro B aMMHake ¢ 0Opa3oBaHHEM aMMHAKATOB MeId. MEIIaloT HOHBI
Fe(l11), Ni(ll), Co(ll), obpasyromre ¢ peareHTOM IBETHbIE OCaAKU. [103TOMYy HX MpeIBapUTEIHHO
OTJEIISIOT WJIA CBS3BIBAIOT B YCTOMUYHBBIC PACTBOPUMbIC KOMIUIEKCHBIE coenHEHU. [Ipr 0YeHb MajbIX
KOHIICHTPAILIMAX MEIH 0CAJ0K HE BBINAIAET, HO PACTBOP OKPAIIMBACTCS B PO30OBBI I[BET.

Boimonsenune peakimu. K 2 — 3 kamnsim pactBopa, coxepskamiero uonsl meau (1) (pH < 7),

npubasisoT 1 — 2 karum pactBopa pearenta. Obpaszyercs KpacHO-OypbIit 0CaJIoK.

2. AMMHMaK TIpH B3aMMOJICWCTBHM C HOHAMHM MEAW CHayaja OCaXIaeT OCHOBHBIC COJIH
MEepEMEHHOT0 COCTaBa 3€JIEHOTO IIBETa, JIETKOPacTBOPHMBIE B W30bITKe peareHta. [lpm pH > 9
00pa3yloTcsi aMMMauHble KOMIUIEKCHI Meau HMHTeHcHBHO-cmHero mBeta: CU(NH3)(H20)s2"; ...
Cu(NH3)a(H20)2%".

Beimonnenune peakimu. K 2 — 3 kamsm pactBopa, coaepikariero nonsl menu (l1), mnobasisror

00JIbIII0H M30BITOK pacTBOpa aMMuaka 1o pH>9. TosBnenne MHTEHCUBHO-CUHEN OKPAaCKH YKa3bIBaeT Ha
MPUCYTCTBUE MEJIH.

3. Muruszon mpu pH 1 — 4 ¢ Cu(ll) obpa3syer BHYTPUKOMILIEKCHOE COEIMHEHHE KpacHO-
¢uoneroBoro 1Bera, skcrparupyemoe CHCIls u CCly. Ilpemen obuapyxkenus meau — 0,1 Mkr.
Mematot Ag(l) u Hg(ll). Ecu B kauecTBe Mackupyromiero pearenra ucrnonb3obars Kl mpu pH 1 — 2,

TO MeJlb MOKHO OOHApY>KUTh C AUTU30HOM 0€3 MOMEX CO CTOPOHBI APYTUX HOHOB METAJLIOB.



Boeimonnenue peakiuu. K 1 — 2 karmisim ananusupyemoro pactsopa ¢ pH 1 — 2 npubansroT 5

— 6 xaneinp 5%-"oro pacteopa Kl u sxcrparupyror 0,02%-u61M pactBopoM pearedra 8 CCls. B mpu-
2
CYTCTBHM MEJIM OPTaHUYECKUH CIIOW OKPAIIMBAETCS B KPACHO-(HOIETOBBIN IIBET.

Tpebosanus K ohopmienuio 1ad6opamopHoil padonivl U omueny:

1.BeinonHeHne 51abopaTOpHBIX PadOT COMPOBOXKIAIOT 3amKMCcsAMU B JlaboparopHOM >KypHaie. Ha
TUTYJIBHOM JIUCTE JIAOOPAaTOPHOTO KypHajla JIOJDKHBI OBITH IPECTaBICHBI: HAa3BAHUE YHHBEPCHUTETA,
(bamMuTus ¥ THUIHMAJIB! YYalIerocs, HOMEp Kypca U IPYIIIbl, y4eOHBIN TOI.

2.0T4eT 0 BBHINOJHEHHOH 1a00paTOpHOI paboTe JOIKEH COAEPIKATh CISAYIOIINE CBEICHUS:

*HOMEp PadOTHI U €€ Ha3BaHMUE;

*J1aTy BBINOJHEHUS pabOTHI;

*IIeTTb PaOOTHI;

*000pyI0BaHUE M MaTEPHUAIIBI;

*KpaTKOE TEOPETUYECKOE OMUCAHNE;

*HOMEp U Ha3BaHHE OIIbITA;

*KpaTKOe OMHCAaHKUE X0/1a PadOTHI C YKa3aHUEM YCIOBHUI MPOBEICHMUS OMBITA;

*PUCYHKH M CXEMBI HCIIOJIb3YEMbIX TIPUOOPOB;

*Ha0JIFOICHM,

*ypaBHEHUS NMPOTEKAIOLINX PeaKIuii;

*pacuéThl, TAOIUIBI, TPAPUKH;

*BBIBO/IBI.

3.JIaGopaTopHBIii KypHaI HY>)KHO BECTH YHCTO U aKKYpaTHO, 3aITMCH JOJDKHBI OBITh TAKOHUYHBIMH.

[Ipn wuzydeHum peaxuui oOHapyXeHHs, Bce dTambl paboThl cieayeT (UKCHpPOBATh B
nabopatopHoM xypHaine. Dopma 3anucu mpuBeIeHa HIDKE:
Peakuuu oOHapyXeHHUsS HOHA MarHus

Pearent VYpaBHenue peakuuu | Habmoaenus |YcinoBusi npoBeeHUs peaKkiuu
Na,HPO Mg?*+HPO4s% + |O6pasyerca |Peakmuio creyer IPOBOIMTH B
i\IH b +NH3=MgNH4PO4 |Genbrit kpu- |aMmmuaunom OydepHOM pacTBo-

3 l CTAJUIMYECKUH | pe

0CaJioK

4.014€T 0 poBeAEHHON paboTe MPOBEPSIET U MOANUCHIBACT MPENOJaBATENb.

5.K cmaue 3auéra mo nabopaTOpHOMY NPAKTUKYMY JOMYCKAIOTCSI CTYICHTHI, BBIMNOJIHUBIIME H
MOJINMCABIINE Yy IMpPENojaBaTelis Bce JOMAallHUE U JTabopaTOpHbIE PabOThl, CAABIINE KOJUIOKBUYMBI,
aKTHBHO y4acTBOBABILIKE B pab0OTe CEMHUHAPOB.

6.CTyneHTbl, NOJy4YHMBILINE 3a4€T MO JJAOOPATOPHOMY IPAKTUKYMY, JOMYCKAKOTCS K clade 3K3aMeHa 10
KypCy HEOPraHU4ECKOM XUMMH.

Konmponvnuie gonpoce :




1.Kakoe CBOWCTBO THIPOKCHUIOB KaTHOHOB IV Tpynmbl MO3BOJIMIIO BBIICIUTH WX B OTACIBHYIO
AHAJIMTUYECKYIO rpynmy?

2. JIns kakux KaTuoHOB |V rpyIiibl XapaKTepHbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU?

3.0 ueM CBHJIETEIBCTBYET OTCYTCTBUE OKPACKH pAacTBOpa CMECH KaThuoHOB [V rpynmsi?

4, Kakumu cBOMCTBaMHU 00J1a1aI0T THAPOKCHIBI KATUOHOB V TPYyMIIbI?

5.Kakue kaTnoHs! V TPyl MOKHO OOHAPYKUTH IPOOHBIM METO10M?

6.Kakue xatnoHbl VIpymmmbl MOKHO OOHAPYXKHUTh C MOMOIIBI0 OKHCIUTEILHO-BOCCTAHOBUTEIBLHBIX
peakuuii?

7.1lpu necTBUM IIENoYeii Ha CMECh KaTHOHOB V TPYIIIBI BbINAI Oenblid ocanok. Kakue KaTMoHbI
OTCYTCTBYIOT B HCCIIETyEMOM pacTBope?

8.KakoBa ponp muTpaTa cepebpa AgNOsnpu okucinennn Mn2'mepoxcomucynb(GaToM aMMOHHS
(NH4)2S,0¢?

9.Kaxoii non o6pasyercst mpu OKHCIeHHH Mn?'CHIIBHBIME OKHCIIUTENAMH B Kucioii cpene? Kakosa
ero okpacka?

Cnucok q1umepamypbol

1.Bbpsiackuii b.51. Konmonnnas xumus [InekTpoHHBINA pecypce] : yueOHoe nmocodue / b.5. BpsHckwmii.
— DIeKTpOoH. TeKCTOBbIe jJaHHble. — CaparoB: By3oBckoe oOpaszoBanme, 2017. — 104 c. — 978-5-
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JlaGopaTopHasi padora Ne 7
Tema: Peakunu o0HapykeHUs1 aHUOHOB | aHAIMTHYECKOH TPyNIIbI

Lleny padomur: iproOpecT HaBBIKK OOHAPYKEHUSI AHWOHOB | aHATUTHYECKON TPYIIIBL. .

Dopmupyemvie Komnemenuuu. IK-4.
Teopemuueckas uacmo:

B ¢opme aHMOHOB cymiecTBYIOT 00ObIUHO p-3iieMeHThl [V, V, VI rpynm nepuogudeckoid CHCTEMBI
anemenToB [I.M1. MenzeneeBa, pexxe B BUJie aHHOHOB MOTYT OBITh d-3JIEMEHTHI B UX BBICIIMX CTEICHIX
okucieHus. MiMes mepeMeHHYIO CTENeHb OKHUCICHHS, 3TU 3JIEMEHThl 00pa3yroT, KaK MPaBHIIO, pa3HbIE
aQHUOHBI C pPa3IUYHBIMH CBOWCTBAMHU. bBOJBIIMHCTBO pP-2JIEMEHTOB OOpa3ylOT aHUOHBI KHUCIOPOI
coJiepaKaliux KUCIOT: S04, SO3%, COs%*, PO4*, NOg, 1 TOIBKO IS P-3JIEMEHTOB IJIaBHBIX MOJArPYIIII
VI u VII rpynm nepuoaudeckoi CHCTEMBI XapaKTepHO 00pa3oBaHHE aHMOHOB OECKUCIOPOTHBIX KHCIIOT:
Cl-, Br-, |-, S%. Jlna aHanu3a aHHOHOB OOJIBIIOE 3HAYCHHE UMEIOT UX CIIOCOOHOCTD 00pa3oBBIBaTh C
KaTHOHAMH TPYAHOPACTBOPUMBIE COEIMHEHHUSI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA, & TAKXkKe
CBOWCTBO HEKOTOPBIX AHHOHOB B3aMMOJEHCTBOBATH C KUCJIOTaMU C OOpa30BaHUEM TIa3000pa3HbBIX
NpoayKTOB. EnuHol aHanmuTu4eckol KinaccuuKaly aHMOHOB, YUMTHIBAIOIIEH BCE ATH CBOICTBa, HE
cyuiectByer. llpu aHanmM3e HaunuM NpPUMEHEHHE KJIAaCCHU(UKALMK, OCHOBaHHBbIE HAa pEeaKLUUAX
OCaXJICHHsI, OKUCIIEHUS-BOCCTAHOBIIEHUS M pasioxeHus. Knaccupukanus aHMOHOB IO CIIOCOOHOCTH
JaBaThb TPYIHOPACTBOPUMBIE COEAMHEHHs CBs3aHa C WCIOJb30BAHUEM B KayeCTBE TI'PYNIOBBIX

peareHTOB cosieit Oapusi u cepebpa. [lo 3Toi KiIaccuduKay aHUOHBI JENSAT HA TPU aHATUTHYECKUE

TPYIIIIBL.
Knaccnpukxanusi aHHOHOB, OCHOBAHHAS HA PeaKIUIX 0CAKICHHS
I'pynma AHHOHBI ['pynnoBoit peakTus XapakTepucruka
TPYIIIIBI

1 S04%, SOs3%, S,0s%, | BaCl, B meiirpansroii wmm | Comu Gapus u cepebpa
COs%, PO, Cy04%, | cnabomenouHoit cpene HEPaCTBOPHMEBI B BOJIE,
B4O7%, AsO4%, AsOs%, HO  pacTBOPUMBI B
Cr,07%. HNO:s, HCI (3a

uckmrouennem BaSOas)
2 Cl, Br, I, S*, NCS AgNO3 B mpucyrcrBuu | Comu Oapus
2M HNOs3 pacTBOpPUMBI, a COJIU
cepebpa HepacTBOpU-

MEI B Boge 1 HNOs3




3 NO3, NO2, CH3COO, - Comu Gapust u cepebpa

MnOy4 HEe-PacTBOPUMEI B BOJIE

[To oKHMCIUTENFHO-BOCCTAHOBUTEIBHBIM CBOMCTBAM aHUOHBI TAK)KE MOXKHO Pa3[eUTh Ha TPHU
rpynnel.  [lo 31Ol KimaccuuKaMy TPYNIOBBIMH — PEAKTHBAMH  SIBISIOTCS  OKHCIUTEIN WU
BOCCTaHOBUTEIH, Y KOTOPBIX OKUCJICHHAS WM BOCCTAaHOBHUTENbHAs (hopMa OKpalleHa.

['pynnoBeIM peakTUBOM Ha aHUOHBI-OKUCIUTEIN 00bIYHO ciykuT Kl B kucnoil cpene, KoTopblit
OKUCJISIETCS C BBIJICJICHHEM CBOOOHOTO HO/IA.

['pynmoBsIM peakTHBOM Ha aHMOHKI-BoccTanoButenu Cl, Br, I, C204%, S%, SO3%, S,03%, (NO2)
BoIOpaH KMnOs B CEepHOKHCION cpeje, KOTOPHIi BOCCTAHABIMBAETCA NpPU 3ToM 10 Mn?" wm,
clieIoBaTeNbHO, 0OecIBeUnBaeTcs. B JaHHBIX YCIOBUAX B ATy rpymmy nomnanaeT 1 NO2', mposBIsSIOIUit
BOCCTAHOBUTEJIbHBIC CBOWMCTBA.

Hcnonp3ys B KauecTBe IpyIIIOBOrO peakTHBa pa30aBiieHHBIM pacTtBop l2 B HeWTpanbHON WU
CJIa0OKUCIION cpelle MOKHO OOHApY>KUTh JIUIIb CaMble CHUJIbHBIE BOCCTAHOBHUTEIU (SZ’, S03?, 52032'),
o0eciBeYrBaroIIre Oypyr OKpacKy Hoja.

KJIaCCI/I(l)I/IRaIII/IH AHHOHOB N0 UX OKHUCJUTEIbHO-BOCCTAHOBUTEIbLHBIM CBOMCTBAM

Xapaxmepucmuxa I'pynnosoti
I'pynna Anuonwi
epynnul peaxkmug
* - - 2- -
I NOs', NOz, Cr2077, MnOy, Oxucnurenu KI + H2S04

ASO43'

**C|" Br, I, ***C,04%, SO3%,
S,03%, 8%, (NO2), AsOs*
] Boccranosurenu

S%, S03%, S,05*

KMnQO4 + H2S04

lo + HoSO4 +
Kpaxmail

COs%, SO4%, POs*, B4O7,

i CHaCOO"

UnauddepentHoie -

*NOg3™ - HOH B c1abOKHCIION cpesie MpaKTHYeCKH He B3auMoeicTByet ¢ KJ.

**CI - non B3aumoneictayer ¢ KMnOs oueHb MeJIEHHO.

***C,04% - mon obecreunBaeT KMnO4 py HarpeBaHuH.

Kak BuHO, 3Ta KIaccupUKaIus T0CTaTOYHO YCIOBHA, 3aBHCUT OT YCJIOBHN NIPOBEICHUS PEaKIUH U
BbIOOpa IPYMIIOBOTO PEAKTHUBA.

Knaccugukanuss aHMOHOB 1O JIETy4eCTH M TPOYHOCTH CBOOOJHBIX KHCJIOT OCHOBaHa Ha
WCIIOIB30BAHUM B XOJ€ AaHaIM3a pEeaKklud B3aWMOJIECHCTBUSA COJIEH C PA3IUYHBIMA KHCIOTAMM.
Hexotopeie annonsr npu noakucienuu narot seryune (H2S, CH3COOH) nnm HenmpouHble CBOOOTHBIE
KHCJIOTBI, KOTOPBIC pa3iararotcsi ¢ oopasoBanuem jeryuux okcuaoB (CO2, SOz, NO2).

B nmpaxTuke aHanu3a yaiie UCTONb3YIOT KiIacCu(PUKALUI0 aHHOHOB, OCHOBAHHYIO HAa OCAKACHUU MX

consiMu Oapust U cepeOpa. Ho B mpenBapUTENbHBIX MCIBITAHUSX MPU OOHAPYXKEHUH U yIaJCHUH



OTAENbHBIX AHHOHOB IIMPOKO IMPHUMEHSIOT OKUCIIUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKLUU U pPEaKLuH,
COIIPOBO’KIAIOIIUECS BbIIEICHUEM ra30000pa3HbIX IPOAYKTOB.

Jis aHMOHOB XapakTepHO Oousiblioe pa3sHooOpasme cBOMCTB. Eciam aHamn3 KaTHOHOB OOBIYHO
IIPOBOAAT CHUCTEMATUYECKMM METOJOM, TO IpU aHAJIM3€ AHUOHOB CUCTEMATUYECKUH METOJ Majlo
IpUeMIIEM, TaK Kak pa3zelieHMEe aHUOHOB Ha AaHAJIMTUYECKHE TIPYIIbl HEMOJHOE U MHOTOKpaTHas
00paboTKa NMpoOb! pa3IMYHBIMU PEAKTHBAMU MPUBOAMT K 3arpA3HEHUIO €€ MPUMECAMHU. 3HAUUTEIbHYIO
YacTh aHMOHOB OTKPBIBAIOT APOOHBIM METOJIOM M JIMIIb OOHApY)KEHHE HEKOTOPHIX aHHOHOB TpeOyeT
CHCTEMaTHYECKOr0 X0/1a aHAIIU3a.

['pynnoBble peakTHBBl HAa aHMOHBl B OIMYME OT TPYNIOBBIX PEAKTUBOB HA KaTHOHBI
IpeJHa3HaueHbl He Ui pa3felieHus OTAEIbHBIX TPYMI, a JUIsl MX OOHapy)XeHus. JTO MO3BOJIET B
cllydae OTpHULATEIbHOM pEaKIUU C TPYNIOBBIM pPEAKTUBOM HE MPOBOAMTH aHAJIW3 MpoObl Ha
[IPUCYTCTBUE AHUOHOB JJAHHOM IPYIIIBI.

XapakTepHOil 0COOEHHOCThIO OOHAPYKEHHS aHMOHOB SIBJISIETCSI CHCTEMa MPEABAPUTEIBHBIX MPOO.
Ocoboe 3HaueHHe MMeeT MOJArOTOBKa BellecTBa K aHanu3y. [IpuroroBiieHue pactBopa M3 MCXOIHOU
CMECH MOJXKET BBI3BaTh Psi/i OCIOXKHEHUI AJIs MOCIeNyIoIero aHain3a. Tak, Ipu pacTBOPEHUH CMECH B
KMCJIOTaX MOTYT OBITh MOTEPSAHBI HeKoTophle aHHOoHBI (SO3>, CO3% u 1p.).

Qbopyoosanue u mamepuaivl:

PeakTuBbl, HEOOXOAMMBIE 1JIs1 TaHHOW pabOTHI, BHICTABISIOT HA MOJIKM J1a0OPaTOPHBIX CTOJIOB. Penkue
PEaKTHUBbI, KOHLIEHTPUPOBAHHbIE KUCIIOTHI M INENOYM, NaxXydyue BellecTBa (HalpuMep, CepoBOJIOPOL,
OpoMHast BoJia U Ip.) XpaHAT B BBITSKHOM HIKaQy.

OcHoBHasl XUMHUYecKas ocyAa: NpoOUPKU (B IUTATHBE), KOJIObI, XUMUYECKUE CTaKaHBI MOCIE pabOThI
TIIATEIbHO BBIMBITH, BEChl C Pa3HOBECOM, MPHUOOPHI, HCMOJb3yeMas JIs NMPOBEACHHS OTIENbHBIX
71a00paTOPHBIX PabOT, BHIAAETCS U CIAETCs YMCTas JJAOOPAHTY.

Texnuka bezonacnocmu NPU BbINOJIHEHUU J1A00PAMOPHOU pa60mbl:

-aKKypaTHO 00pamiaThCsi CO CTEKISTHHOW XMMHMUYECKOM MOCya0i. OCTaTKH pa3OuTON mocyasl youparh C
IIOMOUIBIO COBKA M IETKU;

-Bce paboThl, CBA3aHHBIE C BBIJCICHUEM SJIOBUTHIX, JIETYYUX W HENPUATHONAXHYIIUX BEILIECTB,
MIPOBOAMTH B BBITSKHOM HIKady;

-IIpU ONPEAEJICHUHN 3allaxa BEHIECTB OTBEPCTHE COCyJa JepxkaTh Ha paccrtosHuu 25-30 cm oT juua,
HanpasJsis K cebe CTPYIo ra3a nocTynareIbHbIMU JBH)KEHUSMU JIaJIOHU OT OTBEPCTUS K JIUILLY;

-IpY HAJMBAHWU DPEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO HM30€XaHHE IONajaHus OpbI3T WIH
YacTHUIl Ha JIILIO WX OJAXKAY. PU pa30aBIeHNN KOHIEHTPUPOBAHHBIX KHCIIOT BIMBATh KUCIOTY B BONY,
HO HE HA00O0POT;

-TIpH HarpeBaHUM MPOOHPKHU HE JIepKaTh €€ OTBEPCTHEM K cebe UM B CTOPOHY COCe/la. HEe HAKIOHATHCS

HaJ| HarpeBaeMoU JKUIKOCTHIO BO M30€KaHUE MONMaAaHus €€ Ha JIUI0, PYKH WU OJEKY;



-ropsiYde MpeIMEThl MOXHO CTaBUTh TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHMPOBAHHYIO CETKY WU
APYTYIO CHENHUATIBHYIO MOJICTAaBKY;

-HEJb3$ TOJIB30BATHCS HIEKTPONPUOOpaMu 0€3 COOTBETCTBYIOIIETO HHCTPYKTAXa. MPH BKIFOYCHUHU UX B
CeThb HEJb3sl IePKAThCS 38 METAIMUECKUE TIPEAMETHI (TpyOBI, KpaHbl U T.I1.). 3allpeUiaeTcsl BKIOYATh U
BBIKJIIOUaTh 3JIEKTPONPUOOPHl MOKPBIMU pPyKaMH, a TaKKe I0Jb30BAThCA HEHUCIPABHBIMU WU
MMEIOIIMMU OTr0JIEHHBIE POBOA ITpUOOpamu;

-3anpemaeTcs NPUHUMATh MHIY B XUMHYECKON J1ab0opaTopuu U MUTh BOAY U3 JIAOOPATOPHON MOCYIBI. -
-KaTerOpHUYECKH 3arperaeTcs NpoodoBaTh peakTUBHI Ha BKYC;

-IpY MONAJaHUM HA JIMLO WIM PYKH OpBI3r KOHIEHTPUPOBAHHBIX KHUCJIOT I0OCJIE CMBIBaHUS BOJOU
IPOMBITh CIa0BIM PAaCTBOPOM COJBI. IIENOYb CIEAYET CMBIBAaTh O TE€X IOp, [TOKa y4acTOK KOXKH, Ha
KOTOPBIN OHA TIOMalia, He MePEeCTaHeT ObITh CKOJB3KUM; 3aT€M MPOMBITH CIIA0BIM PacTBOPOM YKCYCHOMH
KHUCJIOTHl W HAJIOKUTh TIOBSA3KY W3 BaTbl, CMOUYEHHOH 3%-HBIM pacTBOpPOM IepMaHraHaTta Kaimus (W3
anTeyKy B TaOOpaHTCKON Kadenpsl);

-110 OKOHYaHUM PAOOThI BBIKJIIOUUTh U3 CETHU BCE AJIEKTPOIPUOOPHI, MEPEKPHITh N0Jauy ra3a U BOJbl B
naboparopuio u yopaTh pabouee MecTo;

-000 BCceX HECUACTHBIX CIy4yasX HEMEUIEHHO cooOLIaTh PENoJaBaTello Uild JIADOPpaHTYy.

Ilpaxmuueckas uacms:

Kapbonam

Kucnotsl, B Tom unicine 1 CH3COOH, pasnaratot kapOoHatsl ¢ BeieneHrneM COz:

COs3% + 2H* = H,0 + CO2?

VYrnekucnelii ra3 oOHapyXMBAlOT MO MOMYTHEHHIO WU3BECTKOBOM MM OapUTOBOM BOXBI, T. €.
HACBIIIEHHBIX BOIHBIX pacTBopoB Ca(OH)2 nu Ba(OH)::
Ca(OH); + CO2 = CaCO3| + H20; Ba(OH); + CO2 = BaCO3z|+ H20

[Ipu nponyckanuu 60nbmnx koaudects CO2 0casiok MOXKET PACTBOPUTHCS:

CaCO3 + CO2+ H20 = Ca(HCO3)2

O6mnapyxenmo COz> memaror SO3% n S;03%, Tak xkak SO2, BBIEIAIONINIICS TPU MOAKHCICHUN
pactBopa, obOpazyer ocagku CaSOs u BaSOs c u3BecTkoBOif M OGapuToBoil Bomoil. IloaTomy mpen-

BapuTenbHO okucismoT SO3% 1 S203% 10 SO4?” MepoKCHIOM BOAOPOA TIPH HATPEBAHHH.

Brimonsenue peakiun. B mpoOupky BHOCAT 5-6 kamnenb pactBopa NapCO3 u 5-6 karenb
2 M HCI. 3akpbiBatoT nMpoOKO¥, B KOTOPYIO BCTaBJIE€HA CTEKIITHHAS MaloyvKa C MapuKoM Ha KoHue. Ha
IIapUK TIOABEUIMBAIOT KAaIUII0 HM3BECTKOBOM WM OapuTOBOM BojbL [lpu HarpeBaHMu mNpOOUpPKH
HaO0JTI0/1aeTCsl TOMYTHEHHE BHCSIICH KarlIu.

Docgham



1. MarnesuansHas cmech (pactBop, coxepxkamuii MgClz, NH4C1 B NH3) ¢ dochar-uonom
obpasyer Oesbiii kpucraummyeckuii ocanok MgNH4PO4x6H20, pacrBopumsiii 8 HCI, CH3COOH, Ho
HepacTBOpUMBbINA B NHis:

HP0s% + Mg?* + NH3 = MgNH4PO4|

MgNH4PO4 + 3HC1 = MgClz + NH4Cl + H3PO4

MgNH4PO4+2CH3COOH = Mg(CH3COO)2 + NH4H2PO4

ApceHnat-uoH gaet anajgoruuubid ocanok MgNHaASOs.

Beimonnenue peakmuu. K 2-3 xamnsm pactBopa, coaepxaiiero ¢gochar-uonsl, npubaBisioT 4-5

Kalejab pacTBOpa MarHe3nalibHOM cMmecu U mnepemernBaroT. OOpasyercst Oemnblii KpHUCTaTIMYeCKUN
0CaJIOK.

2. Momu6nenoast xunkocts (pactBop (NH4)2M004 B HNO3) o6pasyer ¢ ¢ochaT-nuoHOM KeNThIii
KPUCTATMIECKHI ocaiok 12-momubmodocdara aMMOHHMS:

POs* + 3NHs" + 12M004* + 24H" = (NH4)3P(Mo03O10)4 + 12H20

Ocanok pacTBopuM B U30bITKE ocdarta, B menodax u B NHs:

(NH4)3P(Mo03010)s + 24NH3 + 12H20 = (NH4)3POs+ 12(NH4)2M004

Memator SO3%, S:03%, S%, Gospimoe komuuectBo Cl, Tak Kak OHM BOCCTAHABIMBAIOT KaK
MomuOaaT-noH, Tak U P(MoszO10)s> 10 MOnMOIeHOBOW CHHM (COEIMHEHMS MONMOAECHA HM3IINX
creniener okucienus). [lepen oOHapyxenuem docdar-uoHa BoccraHoBuTeNU OKUCstoT 6M HNO3 npu
KUIISTYCHUH.

Breimonnenue peaknuu. K 1-2 kamnsm pactBopa, comepxaiiero ¢ochar-uonsl, npudaBisioT 3-5

Kanenab MOJMOJEHOBOM JKUAKOCTH M cierka HarpeBatoT. OOpasyercs >KeNThl KpHUCTaUIMYeCKUi
0CaJIOK.
Cynvgham
1. Xmopun Oapus ¢ cynbdar-uoHoM o0pasyeT Oenblii KpucTamaumueckuil ocafgok BaSOg,
MPaKTUYECKH HEPACTBOPUMBIN B KHCIIOTAX:

SO4%+Ba?*=BaS04]

Memator obHapyxkenuio SOz, S:0s> u cmech SOs> u S%.

IIpu moxakucieHuu pacTBOpa,

2- 2- 2- . .
cogepkamiero S;03” m cmeck SO3” m S°, BbIAENseTcs O€NbIii 0CaIOK Cepbl, HEPACTBOPHMBINH B
KHCIIOTaX, KOTOPbII MOXHO NMpHUHATH 3a BaSO4:

Brmmonnenue peakiumu. K 2-3 kamiam pacTtBOpa, COACPKALICTO CYJ'IL(baT-I/IOHBI, MOAKHCICHHOI'O

HeckonbkuMu KarursiMu 2M HCI, no6aensror 1-2 karmu pactBopa BaClz. O6pa3zyercst 6emnblit ocaok.
2. Xnopun 6apus B npucyrctur KMnO4 o6pasyet ¢ SO4> m3omopdusie kpuctammsl (BaSOs u
KMnOs), okparieHHbIe B pO30BBIN HIIA PO30BO-(PH0ICTOBLIH 1BET. [IpH 1006aBiIeHNN K pacTBOPY C Oca-

koM BoccTaHoButeneii-H202, H2C204, NH2OH-pacTBOop obecnieunBaeTcsi BCIEACTBHE BOCCTAHOBIICHUS



n30bITka MNO4", a 0caiok ocTaeTcs OKpalieHHbIM. Eciu kK pacTBOpy ¢ ocajkoMm 100aBUTH 3-5 Kameib
adupa, ocaok GIoTUPYETCs HA TpaHUIle pasaena ¢as.

Peakums ne cnemu¢uuna s SO42, Tak kak KMnOs MOXKET OKHCIUTL BCE CEpPOCOAEpKAIINE
aHnoHs! (8%, SCN', SOs%, S;05% u Ip.) 1o SO42.

Bremonnenune peakimu. K 2-3 kamisam pacTtBOpa, COACPIKAIICTO Cynb(i)aT'I/IOHI)I, INOAKKUCIICHHOI'O

2M HCI, no6Gasnstor paBubiii 00beM 0,002 M KMnOs u 2-3 xamum BaClz. HarpesaroT pacTBop ¢
0CaJKOM, IMEHTPU(PYTUPYIOT U JI00ABISIOT HECKOIbKO Kamenb 3%-Horo pactBopa H20z. PactBop
00eCIBEeYMBAETCS, OCAJIOK OCTAETCS PO30BBIM MIIH PO30BO-(DHOJIETOBBIM.
Cynvhum
1. Xmopua G6apus ¢ cyabpUT-HOHOM 00pa3yeT Oeblii ocanok BaSO3, pacTBOpuMBIii B KHCIOTAX:
SO3%+Ba?*=BaS0s|
BaSOs; + 2H* = Ba?" + H,0 + SOz

Beimonnenue peakmmu. K 2-3 karmisiM pacTBopa, COAepIKaliero Cyiab(UT-UOHBI, JO0ABISIOT 2-3

karutn pactBopa BaCly. O6pasyercs Oenblit ocamok.

2. MuHepajabHbIE KHCJIOTBHI pasjaraloT KaK pacTBOPUMBIC B BOJIC, TaK M HEPAaCTBOPHMEIC
cynbhuThl ¢ BbieneHrneM SOz, KOTOpPBI UMEET 3amax TOpsINei cepbl, SBJISETCS BOCCTAaHOBUTEICM,
no3tomy obecuBeunBaeT pactBopsl |2 1 KMnOs:

SO, + I + 2H,0 = S04 + 21" + 4H*

5S0; + 2MnOs + 2H,0 = 5S04 +2Mn?* + 4H*

O6napyxenuto SOs® memaror S;03% u S%7; npu nmoxaxuciennu S;03% Tarke Beienser SO2; S%
obpasyet H2S, kKoTopslii obeciiBeunBaeT pacTBopsl |2 mmm KMnOa. Ipu ananmse cvecn annoHOB SO3%
OOHApYKUBAIOT B OCAJIKE, MOJIYUCHHOM TP JICHCTBUU Ha UCCIICAYEMbIH pACTBOP HUTpPATA CTPOHIIHSL.

Brimonnenue peakuuu. K 2-3 kamnsm pactBopa, coepikamiero cyinb(pUT-uoHbl, TpUOaBISAIOT 2-3

karmm |M H2SO4 n 1-2 xamumm paz6asnenHoro pactBopa KMnOgs. [Tocne narpeBanus pactBop KMnOy
obecrBeunBaercs. Bmecto KMNnOs MoxHO wHcnonb3oBarh pacTtBop l2, K KOTOpoMy a00aBieHO
HECKOJIbKO Karenb kpaxMana. Halmoiaercs ncue3HoBeHHe CHHEW OKPAcKH.
Tuocynvgpam

1. Hutpart cepebpa obpasyet ¢ Tnocynbdar-moHoM Oernbrii ocamok AgS203, KOTOPBIN MOCTENIEHHO
nepexoauT B AgzS; ocallok OBICTPO KeNTeeT, OypeeT U CTAaHOBUTCS YEPHBIM (TIPOIIECC YCKOPSAETCs MPH
HarpeBaHuN):

Ag2S203 + H20 = AgoS + HaSO4

Uepnsblit ocamok AgeS npu HarpeBaHUM pacTBopsieTcs B pazdaBnenHoir HNOs:

3AQg2S + 8HNO3 = 6AgNOs + 3S + 2NO + 4H20

[pu anamuse cMecu anuoHOB S203% 0OGHAPYXKHBAIOT B PacTBOPE MOCIE OCAXKACHUS S COMAMH

CBHHIIA B YKCYCHOKHCIION CpeJle WU KaJAMUsl B HEUTPAJIbHOU Cpele.



Boimonnenue peakimu. K 2-3 kamisiMm pacTBopa, coaepikaiero THOCYIb(haT-uoHbl, J00aBsAOT 3-

5 xamenb pactBopa AgNQO3s, HarpeBarOT U NEPeMEIIMBaIOT. BeimaBiuii 0esblii 0calok KenTeeT, Oypeer
Y CTAHOBUTCS YEPHBIM.

2. Kucnotsl pa3naraioT THOCYIb(ATHI C BBIJCICHUEM THOCEPHON KUCIIOTHI, KOTOpAas pacragacTcs
Ha SO2 1 S:

$203% + 2H* = H2S,03

H2S203=H,0 + S| + SO21

B pactBOpe mosBisercs Oenas MyTh Cepbl. DTOH peakimedl MokHO oOHapyxuTh S203% B
TIIPUCYTCTBUM BCEX aHMOHOB. He JOMKHBI OZHOBpEMEeHHO TpHcyTcTBoBaTh SO3% m S%, Tak Kak mpu
MOJIKUCIIEHUU UJIET PEaAKIIHS:

SO3% + 2S% + 6H* = 3S| + 3H,0

Boinonnenue peaknuu. K 2-3 karisim pactBopa, CoAep Kaliero THOCyJib(aT-uOHbI, TPUOABIISIOT

2-3 karm 2M HCI. PactBop MyTHEET BCII€ICTBHE BBIJICIICHUS CEPHI.

3. PacTBOp MO/a B KMCJIOH, HelTpanbHOi 1 cinabomenoynoii (pH<8) cpenax okuciser S203% 10
TeTpaTUOHAT-HOHA:

25,05% + I = S406%+ 2I°

O6mnapyxkenuio S;03% memaror SO3> u S7°,

Brimonnenue peakuuu. K 2-3 kamnsam pactBopa 12 mpuGasnsior 1 kammo kpaxmaina, 3-5 kaneinb

pacTBopa, cojieprKallero THocyabpar-uoHbl. CUHUI pacTBOp 00eCIIBEUNBACTCH.

Tpeﬁoeanuﬂ K 0¢0pMﬂeHu10 Jlaﬁopamopnoﬁ paoombvlL u omuemy:

1.BemonHenne 1abopaTOpHBIX PAa0OT COMPOBOXKAAIOT 3amUCSIMH B JIabOpaTopHOM >KypHaime. Ha
TUTYJIBHOM JIMCTE J1a00OpaTOPHOTO KypHalla JAOJKHBI OBITh MPEACTABICHBI: HAa3BAaHUE YHHUBEPCHUTETA,
(dbaMuIHs 1 MHUIMANBI YYaIllerocsi, HOMep Kypca U TpyIIbl, y4eOHBIH ro.

2.0T4eT 0 BBHIMOIHEHHOM JJa00paTOPHOU paboTe TOJKEH COACPIKATh CIASAYIOIINE CBEACHHUS:

*HOMEp paboTHI U €€ Ha3BaHUE;

*J1aTy BBITIOJHEHUS paOOTHI;

*IIeTTb PaOOTHI;

*000pyZI0BaHUE M MaTEPHUAIIBI;

*KpaTKOE TEOPETUYECKOE OMUCAHNE;

*HOMEp U Ha3BaHHE OMbBITA;

*KpaTKOe OMHCaHUe X0a paboThl C yKa3aHUEM YCIIOBHIA IPOBEICHUS OIIBITA;

*PUCYHKH M CXEMBI UCTIOJIB3YEMBIX TIPUOOPOB;

*HaOJIFOICHM,

*YpaBHEHHUSI MPOTEKAIOIINX PEAKIIHIA,

*pacuéThl, TAOIUIIBI, TpaUKH;



*BBIBO/IB.

3.JIaGopaTopHbIii XkKypHaI HYy>KHO BECTH YMCTO U aKKypaTHO, 3alIMCH JAOJKHBI ObITh TAKOHUYHBIMH.
4.014€T 0 IpoBeAEHHON paboTe MPOBEPSET U MOANMKUCHIBACT MPEIO1aBaATENb.

5K cpaue 3au€ra mo mabopaTOPHOMY TMPAKTHUKYMY JOIMYCKAIOTCS CTYACHTHI, BBINOJHUBIIME U
NOJIMCABIIME Yy IperojaBaTelis Bce JOMallHWE U JabopaTOpHble pabOThl, CAABIINE KOJUIOKBUYMBI,
aKTHBHO y4acTBOBABILNE B pab0OTE CEMHHAPOB.

6.CTyaeHTbl, OMYYHBIINE 3a4€T MO JIA0OPATOPHOMY MPAKTUKYMY, TOIYCKAIOTCS K CAadye IK3aMeHa Mo
KypCy HEOPTaHMYECKOU XUMHUH.

Konumponwvnvie gonpocel :

1.YT0 HE06X0IMMO NPEANPHUHSATD, €CIIU B IPOLIECCE PACTBOPEHUS COJIM B BOJIE PACTBOP MyTHEeET?

2.ITpu nmeficTBUYM Ha COJIb KMCIIOTHI HaOM0qaeTcst OypHOE BBIICTICHHUE rasa.

[IpucyTcTBHE KaKUX aHMOHOB MOXHO IIpeJIIoJiararh B IEPBYIO 04epeab?

3.B cocraBe pactBopumoii conn oOHapykeH KaTHoH Ba2+. Kakue aHMOHBI B cOCTaBe COJM 3aBEIOMO
OTCYTCTBYIOT?

41lpu aHanmu3e pacTBOPUMOM B BOJE COJIM OTKpHIT KaTMoH Ag+. Kakue aHUHOHBI 3aBEOMO
OTCYTCTBYIOT?

5. Conp pactBopuma B Boje. [Ipu neiicTBUM Ha ee pacTBOp MIEIOYM 00pa3yeTcss THAPOKCHU OeIoro
1[BETa, PaCTBOPUMBII Kak B M30BITKE ILIEJIIOYM, TAK U B pacTBope ammHaka. Kakoil kaTHOH BXOAUT B
coCTaB cou?

6. Comnp pactBopuma B Boje. [Ipu nmeiictBum Ha ee pactBop HCl m H2SO4 Brmanator ocamku Gemoro
nsera. Kakoii KaTHOH BXOIUT B COCTaB COJIN?

7.BonHbIii pacTBOp COMM UMEET HEUTpallbHYIO peakiuio. Kakue aHnOHbI MOTYT BXOAMTh B COCTaB COJIH,
ecii 0OHapyxkeH katiuod NHs* ?
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JlabopaTopHas padora Ne 8
Tema: Peaknun o0Hapy:keHusi annoHoB 11 u 111 ananuTnyeckux rpynn

Llens padomui: npuodpectu HaBbIKK OOHapyxeHust annoHoB II u Il ananuTuueckux rpymnm.

Dopmupyemuvie Komnemenuuu. 11K-4.
Teopemuueckasn uacmp:

I'pynnoBeiM pearentoM sBisercs AgNO3, oOpasyromuii ¢ nepedrcieHHbIMU aHHOHAMH OCaJKd, He
pacTBOpHUMBIE B BoJie U B pazbaBienHoM HNO3.

Ananumuueckue peakuuu leopud-MOHa CL”

Peaknus ¢ HuTparom cepebpa (papmakoneiinas). Hutpat cepeOpa naetT ¢ pacTBOPUMBIMHU XJIOPHJIAMH
Oenblii TBOpOKUCTBHIM ocagok AgCl, KOTOpbI MOJHOCTbIO PAacTBOPSIETCS B KOHIIEHTPUPOBAHHOM
pacTBope aMMHaKa, aMMOHUS KapOoHaTa U HaTpus THOCYNbdara:

Cl- + Ag+= AgCl (1)

AgCl (1) + 2NH3 = [Ag(NH3)2]+ + Cl-

AgCI (1) + 2NH4* + 2C03%* = [Ag(NH3)2]+ + CI" + 2HCO?

AQCI (1) + 25,05% = [Ag(S203)2]* + CI-

[Ipy moxakuciaeHMHM aMMHayHBIX PAacTBOPOB KoHIeHTpupoBaHHOM HNO3 BHOBBH BhIenseTcst Oemblit

ocanok AgCl:

[Ag(NH3).]+ + CI + 2H+ = AgCl (1) + 2NH4"
IIpu neficTBuM Kanust HOAMIA U3 ITUX PACTBOPOB BbINAAET JKENTHIN ocagok Agl:
[Ag(NHa)2]+ + I" = Agl (1) + 2NHj3 (T)

Ananumuueckue peaxuuu obpomuo uoxa Br-




Peakmus ¢ autparom cepedpa. Monsl cepebpa garot ¢ OpomMua-noHaMH OJIeTHO-KENThIN ocanok AgBr,
He pactBopumbiii B HNO3, mioxo pacTBOpuMMBIA B KOHIIEHTPUPOBAHHOM pAacTBOpE aMMHaka,
MPAKTUYECKH HE PACTBOPUMBIA B KapOOHATe aMMOHUS, HO XOPOIIO PACTBOPSIONIMICS B PacTBOpe
Naz2S203:

Br- + Ag+ = AgBr (1)

AgBr (1) + 25,03% = [Ag(S203)2]3 + Br

Peakumst ¢ xjopHOW BomON M Apyrumu okuciutensmu (dapmakorneiinas). XiaopHas Boga, KMnOa,
KBrOs u apyrue OKUCIUTENN B KUCION Cpeie OKUCISIOT OPOMUA-UOHBI IO CBOOOTHOTO Opoma:

2Br- + Cl; =Br2 + 2CI°

5Br- + BrOsz” = 3Br; + 3H20

CBOOOIHBIII OpOM XOPOIIO AIKCTPATUPYETCS M3 BOJHOTO PACTBOpA XJIOPOOPMOM WU OCH30JI0M,
OKpAIINBas OPTAHUYECKHIA CIIOH B JKENTO-KOPUUYHEBHIH 1BeT. IIpOBEIEHNIO PEaKIMy MEMA0T HOHBI S2°,
S0s?, S203%.

Ananumuyeckue peakuuu 1oouo-uoxa |-

Peakuust ¢ HuTpatom cepebpa (dhapmakomneitnas). Hutpar cepebpa maer ¢ kamusi HOAUIOM >KENTHIN
ocanok Agl, He pacrBopumerii B HNO3 u B ammmake, HO pacTBopsromuiicss B pactBope NazS203.
Jlo6aBnenne n3opiTka KI Takke BBI3BIBACT PACTBOPEHUE OCAIKA:

I-+ Ag+=Agl (1)

Peakuusa ¢ XJmopHOM BOJOM M APYrMMHU OKHUCIUTENSIMU. XJIOpHas BoAa, MOHBI MnOy', Fe3+, NO2
OKHUCJISIIOT HOAMA-UOHBI B KUCIION cpefie 10 CBOOOIHOTO Hoaa:

21-+Cl2 =12+ 2CI-

21- + 2Fe® = I, + 2Fe?*

CBOOOIHBIN HOA XOPOIIO dKCTparupyercs XJIopohopMoM HIIKM OCH30JIOM, OKpAIllMBas OpTraHUYECKHid
pacTBOpUTEINb B (PUOIETOBBIN 1IBET. MI30BITOK XJIOPHOM BOJIBI OKHCIISIET CBOOOIHBIN 101 10 H10THOBATOM
KHUCJIOTHI:

I> + 5Cl> + 6H20 = 2HIO3 + 10HCI

WMonkpaxmanbHas peakims. CBOGOIHBIA 01 OKpalIMBaeT PacTBOpP Kpaxmana B SPKO-CHHMH IIBET.
Peakmus criennduvHa 1 04€HHh YyBCTBUTEIBHA.

Ananumuueckue peakyuyu muoyuaHam-uona SCN-

Peakiust ¢ HuTpatom cepeOpa. Hutpar cepebpa ¢ kanus WJIM THOLMAHATOM aMMOHUS JaeT Oelblif
TBOPOXHCTBIN ocasok AgSCN, He pacTBopuMblii B MuHepanbHbIX kuciaoTax W (NH4)2COsz, HO
pacTBopsronuiics B ammuake, pactBopax NaS»03, KCN u B m30biTke NH4SCN ¢ oOpazoBanumem
KOMIUIEKCHBIX COeIMHEHUI cepedpa, Hanpumep:

SCN- + Ag+ = AgSCN (1)

AgSCN (1) + 3SCN- = [Ag(SCN)4]*



Peaxmus ¢ comsamu xkob6aneTta (I1). THonManaT-uOHBI B HACBHIIIEHHOM PacTBOpPE 00pa3yloT ¢ KaTHOHAMH
kobampta (II) KkommekcHbli 1OH [Co(SCN)s]%, SKCTparupyromuiics aMHJIOBBIM CIHPTOM C
WHTECHCUBHBIM CHHUM OKPAIIMBAHUEM OPTaHUYECKOTO CIIOS:

4SCN- + Co2+ = [Co(SCN)4]*

Peakmusa ¢ comsamu sxeneza (III). Monsr skeneza (III) ¢ TuommaHaToM B KHCIBIX PacTBOpax IaroT
KpPacHYIO UJIU PO30BYIO OKPACKy BCIIEJCTBUE 00pa30BaHUs KOMILIEKCHOTo noHa xene3a (I1I):

SCN- + Fe3* = [Fe(SCN)]?*

[Fe(SCN)]?* + SCN- = [Fe(SCN)2]* u T.1. 0 [Fe(SCN)e]**

OOpa3zyrouuiicss KOMIUIEKC XOpOIIO 3KCTparupyercs 3GUpoM W aMWIOBBIM crnupToM. [IpoTexanuro
peaKky MENaroT AaHUOHBI S%, S03%, S,05%, C,04%, I, PO4*.

Ananumuyeckue peakyuu CWZbd)u()'MOHCl 82-

Peakmmst ¢ HuTpaToM cepebpa. Hurpat cepebpa ¢ cynbpuaoM HATPUs WM aMMOHHUST 00pa3yeT YepHBII
ocagok Ag2S, He pacTBOPUMBIN B aMMuake, HO pactBopsitomuiicst B 2H HNOg3 npu HarpeBaHuu.
Peakuust ¢ cunbHbiMEu kucnotamu. CusbHble KucinoTel (H2SOs4, HCI) mpu neiictBum Ha cynbhuabl
BBIIETISIIOT cepoBoaopos HoS:

S% + 2H+ = HzS

KOTOPBI OOHapy)XMBalOT MO 3amaxy M 10 NOYEpHEHHIO (UIBTPOBATBHON OyMarw, CMOYEHHOMH
pacTBOpPOM CBHHIIA aleTaTa:

H2S + Pb?* = PbS (1) + 2H+

Ananumuueckue peaxyuu anuonos iii epynnet (NO2", NO3z", CH3COO)

I'pynnoBoro peareHra Her.

Oobopyoosanue u mamepuaivl:

PeakTuBbl, HEOOXOAMMBIE 1JIs1 TaHHOW pabOTHI, BHICTABIISIIOT HA MOJIKM J1a0OpPaTOPHBIX CTOJIOB. Penkue
PEaKTHBBI, KOHIIEHTPUPOBAHHBIE KUCIOTHI M INENOYM, NaxXydhe BemecTBa (HampuMep, CEpOBOIOPOI,
OpoMHasi BoJia U Ip.) XpaHAT B BBITSHKHOM HIKaQy.

OcHoOBHasi XUMHYECKasi Mocyia: MpoOUPKH (B IUTATHUBE), KOJObI, XUMHUECKHE CTAKaHBI MOCIE pabOThI
TIIATEIbHO BBIMBITH, BEChl C Pa3HOBECOM, NMPHUOOPBI, UCHONb3yeMas i MPOBEICHHS OTIACIBHBIX
a00paTOPHBIX palbOT, BRIJAETCS M CIAETCS YMCTas JaOOpaHTYy.

Texnuka 6ezonacnocmu nPU BbINOJIHCHUU J1A00PAMOPHOU_padombl:

-aKKypaTHO 00pallaThCsl O CTEKJISTHHONH XMMHUYECKOW MOCYIOH. OCTATKU pa30OMTOI mocyabl youparh
IIOMOUIBIO COBKA M IETKU;

-Bce palOoThl, CBSI3aHHBIE C BBIACIECHUEM SJIOBUTHIX, JIETYYUX M HENPUATHOMAXHYIIUX BELIECTB,
IIPOBOJIUTH B BBITSDKHOM IIKady;

-IpU ONPECIICHUH 3allaxa BEIECTB OTBEPCTUE COCyAa JepKaTh Ha paccTossHMM 25-30 cM OT iMua,

HanpaBisist K cebe CTPYIO ra3a MmocTynaTeIbHbBIMH JBH)KEHUSMH JIAJIOHU OT OTBEPCTUS K JIUILLY;



-IpY HAJMBAHUHM PEAKTUBOB HE HAKIOHATHCS HAJ COCYAOM BO H30eKaHHME TOMagaHusi OpBI3T WIN
YaCTHII Ha JIMIIO WIN OJICXK/Ty. IPU pa30aBIeHUH KOHIIEHTPUPOBAHHBIX KUCIIOT BINBATh KUCIOTY B BOLLY,
HO HE Ha000poT;

-TIpY HarpeBaHUM MPOOUPKHU HE JIepKaTh €€ OTBEPCTHEM K ce0Oe MM B CTOPOHY COCea. HE HAKIIOHAThCS
HaJl HarpeBaeMoH JKUIKOCTBIO BO N30€KaHUE MONaIaHus e€ Ha JIMIO, PYKU WIH OJSKAY;

-rOpsiYMe IMpeIMEThl MOXXHO CTAaBUTh TOJBKO Ha acOECTOBBIM KapTOH, acOSCTUPOBAHHYIO CETKY HWIIU
APYTYIO CHEIHUATIBHYIO TOJICTAaBKY;

-HEJb3$ TOJIB30BATHCS HIEKTPONPUOOpPaMu 06€3 COOTBETCTBYIOIIETO HHCTPYKTAXa. MPH BKIIFOYCHUHU UX B
CETh HEJb3s IePXKATHCS 38 METAJUINYECKUE MTPEMETHI (TPYObI, KPaHbI U T.I1.). 3alPEIIAeTCsl BKIIOYATh U
BBIKJIIOYATh JIEKTPONPHOOPHl MOKPHIMH pYyKaMH, a TakKXkKe II0Jb30BaThCsl HEUCIPABHBIMU MM
MMEIOIIMMH OTOJIEHHBIE TIPOBOA TPUOOPAMU;

-3anpemaeTcs MPUHUMATh HIY B XUMHYECKON J1a00paTopru U MUTh BOAY U3 JIAOOPATOPHOM MOCYHHI. -
-KaTerOPHUYECKH 3arperaeTcs NpoooBaTh pEakKTHBHI Ha BKYC;

-IIpU TIONaJaHUU Ha JIMLO WM PYKH OpBI3T KOHIIEHTPHUPOBAHHBIX KHCJIOT IMOCIE CMBIBAaHHS BOJOM
IPOMBITH CIa0BIM PACTBOPOM COABI. IIENOYb CIIEAYET CMBIBAaTh A0 TEX IOpP, MOKA y4acTOK KOXKH, Ha
KOTOPBIN OHA TIOMaa, He MepecTaHeT ObITh CKOJB3KUM; 3aTEM IPOMBITH CIIA0BIM PAaCTBOPOM YKCYCHOU
KHUCJIOTHl W HAJIOKUTh TIOBSA3KY W3 BaTbl, CMOUYEHHON 3%-HBIM pacTBOpPOM IepMaHraHaTa Kaiuus (W3
anTeyky B Ja0OpaHTCKOM Kadenpsl);

-110 OKOHYaHHM PAa0OOTHI BBIKJIIOUUTH U3 CETU BCE ANEKTPOIPUOOPHI, MEPEKPHITh M0J1auy ra3a U BOJbI B
nmabopaTopuro U yopath pabodee MecTo;

-000 BCceX HECUACTHBIX CIy4yasX HEMEUIEHHO coo0LIaTh MPENnoJaBaTello Uilu JIaDOpaHTy.

Ilpakmuueckas wacmo:

Bropas rpynna annoHos
Cynvghuo
1. Hutpart cepebpa obpasyer ¢ cyabhua-nuoHoM 4epHbId ocagok Ag>S, HepacTBopumMblid B NHs,
Na2S203 u KCN, Ho pacTtBopuMmbIii npu HarpeBanuu B 2M HNOs:
S* + 2Ag* = Ag:S|; 3AQ:S + 8HNO3z = 6AgNOs + 3S + 2NO + 4H,0

O6Hapy)uTh S¥ 10 06PA30BAHMIO YEPHOTO OCAAKa Ag2S MOXKHO B IPHCYTCTBUH BCEX aHHOHOB.

Brmonnenne peakmmu. K 1-2 kamisim pactBopa, cofepiKaiiero cyab(ua-noHbl, TpuoaBisoT 1-2
karu pactBopa AgNOs. OOpasyercst uepHbIi 0CaIOK.

2. Tunpoxcokommiekc PO(OH)s> 06pasyeT ¢ cyabhua-HOHOM YepHbIii ocanok PbS, pacTBopumbIii
rpu HarpeBanuu B 2M HNOs:

S% + Pb(OH)s*> = PbS| + 40H"

3PbS + 8HNO3 = 3Pb(NQO3). + 3S + 2NO + 4H.0

Pactsop Pb(OH)4?” monyuarot neiictuem n36bitka NaOH Ha pacTBOp cONMM CBUHIA:



Pb?* + 20H" = Pb(OH)2|
Pb(OH)2 + 20H" = Pb(OH)4*
ITo 06pa3oBanmIo 4epHOTo Ocaaka PbS MokHO 06HAPY)UTH SZ B IPHCYTCTBUE BCEX AHUOHOB.

BrinonHenue peakuuu. Ha GpuiasTpoBanbHylo Gymary HaHOCAT Karmo pactBopa PD(OH)s? u Ha

Hee KaIlIio PacTBOpa, cozepkaiero S2°. IIATHO cTaHOBHUTCS YEPHBIM HITH TEMHO-OYpPBIM.

3. Pas6asnennsie kuciaotel (H2SOs mmm HCI) pasmararor kak pacTBOpHMBIE, TaK W MHOTHE
MaJopacTBOPUMBIE B BOJAE CYIbGUABI C BbIASICHHEM H>S, KOTOpBIH MOXHO OOHApPYKUTH IO
XapaKTepHOMY 3alaxy TYXJbIX SUI[ WIH 1O MOYEePHEHHIO (UIBTPOBAILHON OyMmMaru, CMOYCHHOM
pacTBOpOM areTara CBHHIIA HIIM TUAPOKCOKOMILIEKCA CBUHIIA.

BeinonHenue peaknuu. B ra3oByr0 KaMepy IMOMCHIAIOT HCECKOJIBKO KalleJlb pacTtBOpa,

coZiepKaliero Cyiab(GUA-UOHBI, WIM HEOOJBIIOE KOJIWYECTBO TBEPAOTO CyIb(pHaa, T00ABISIOT
Heckoabko Kareab 2M HCI win 1M H2SOs. 3akpbiBaroT KamMepy CTEKJIOM, K KOTOPOMY IpPUKpEIUIeHa
¢unbTpoBanbHAs Oymara, CMOYEHHasl pacTBOPOM alleTara CBUHIA WM T'HMJIPOKCOKOMILIEKCA CBHHIIA.
bymara uepHeer.

4. Comu kagmust 00pa3yloT ¢ CyiabpuI-HOHOM keatelii ocagok CdS, pacTBopumbIii B
konuentpupoBannoit HCIl i pasodasinennoit HNOs:

S*+ Cd** = CdS|

CdS + 4HC1 = H2CdCls + H2S1

3CdS + 8HNO3 = 3Cd(NOs3)2 + 3S + 2NO + 4H.0

MoHO 0GHAPYKUTH CYIb(OHA-HOH B MPUCYTCTBUM BceX aHMOHOB. Ocaxienue S B Bume CdS
MICTIONB3YIOT ISl OT/IeNIeHHs. S2 0T APYTHX CepocoepKaliuX aHHoHOB. Jlydle MpUMEHSTh [T OCakK/Ie-
Hus S% ManopacTBopuMyto coiib kKaamus - CdCOs, Torma SOs? ocTaHeTcs B pacTBOpe.

Beimonnenune peakuuu. K 1-2 kamasim pactBopa, coeprKaiiero cyiabGua-uoHsl, npudasisor 1-2

karui pactBopa CdSOas, CACl, nim Hebombimoe komruectBo CdCOs. OOpa3yercs xkenThiid ocagok. [Ipu
ncnonb3oBannu CdCO3 oensiii ocagok CdCO3 TOCTENEHHO KEITEET.
Xnopuo

BonpmmHCTBO X1OpHI0B X0pomio pactBopuMo B Boje. ManopactBopumsr AgCl, Hg2Clz, PbCly,
Cu2Cl,, ocHOBHBIE XJIOPH/IBI CYPHMBI, BACMYTAa U OJIOBA.

1. Hurpar cepebpa ¢ XJOpUA-MOHOM OOpazyeT Oenblii TBOpOXHUCTHIM ocamok AgCl,
HepactBopuMblii B HNOs, HO nerkopactBopumMslii B NHa:

Cl'+ Ag"'=AgCl|

AgCl + 2NHs = Ag(NHs)2Cl

ITpu moakucienun pactBopa, coaepxamiero Ag(NH3)2Cl, pactBopom HNO3 cHoOBa BbIlamaeT
ocamok AgCl:

Ag(NH 3)2C1 + 2HNO3z = AgCI| + 2NHsNO3



Ocanox AgCl TeMHeeT He CBETY BCIIEACTBUE BBIJCIICHHS JIEMEHTHOTO cepedpa:

2AgCl = 2Ag + Cl>1

C monamu SCN’, Br’, I u 103" HuTpar cepebpa Tarke oOpazyeT MalopacTBOPUMBIE OCAIKH
AgSCN, AgBr, Agl u AglOs. B ornnune or AgCl ocamok AglOs pactBopum B HNO3 u H2SOas.
Otmnune AgSCN, AgBr u Agl ot AgCl - HepaCTBOPHUMOCTH UX B pacTBOpE KapOOHATa aMMOHHUSI.

Boeimonnenue peaknuu. K 2-3 xamisM pacTtBopa, COJAEpIKAIIEro XJOPHI-UOHBI, TOOABISIOT 2-3

karum pactBopa AgNOs. OOpasyeTcst Gelblii TBOPOKUCTHIN 0CAIOK.
bpomuo
1. Hutpat cepebpa ob6pa3yeT ¢ OpoMua-mOHOM OJIeAHO-KENThIA ocagok AgBr, HepacTBOpUMBIN B
HNO3, manopactBopumsiii B NH3, npaktuuecku HepactBopumbiii B (NH4)2CO3, XxopoIo pacTBOpUMBIi
B KCN 1 NazS20s.

Bemmonnenue peaknmu. K 2-3 karumsim pactBopa, coaepikamero OpoMuI-UOHBI, 100aBisoT 2-3

karum pactBopa AgNQOs. OGpa3zyercst 6yieqHO-KeNThI ocanok. OKpacka ocaaka 3aBUCUT OT pa3MEpOB
yactull. YacTo ocaiok moiydaeTcsi OebIM.

2. Xnopnas Boja (Boauslii pactBop Cl2) okucnser Br go Br:

2Br + Clz = Brp+2CI

PactBOp Oypeer BeiaencTsue BoieieHus: cBoOoHOTO Bro. Opranmueckue pacrBopurenu - CHCl s,
CCla, CeHs axcTparupyrot Bra ¢ oOpa3oBaHneM pacTBOPOB, OKPAIIICHHBIX B OPAH)KEBBIH I[BET.

O6HapykeHHI0 Br™ Memaror cunbHbEle BoccTaHoBuTenH - SO32, $,03% n S%. TIpu ananmse cMecn
aHMOHOB OOHAPYKUBAIOT Br™ B ocake, MOIydeHHOM P JICHCTBUH HA HCIIBITYeMbIi pacTBop AgNOa.

Bemonnenune peakmum. K 1-2 xarmism pactBopa, coaepikamero OpoMua-uoHbl, TpuOaBIsSoT 2-3

karm 1M H2SOg4 u 1-2 xarmum xsopHo# BoJibl; pacTBop Oypeet. JloOaBistoT Heckonbko Kamens CHC13,
CCla, CeHs u BcTpsixuBaroT. Ciioil OpraHHYECKOro PacTBOPUTESI OKPALIIMBACTCS B OPAHIKEBBII IIBET.
Hoouo
1. Hutpar cepebpa oOpaszyer ¢ momua-uoHom xenthlii ocamok Agl, HepactBopumsiii B HNOs,
NHs, (NH4)2COs3, o xopomo pactBopumsblii B KCN 1 NazS20a.

Breinonnenue peakimu. K 2-3 kammsMm pacTBopa, coiepsKaliero MOAUI-HOHBI, J00aBISIOT 2-3

karum pactBopa AgNO3s. OOpa3yeTcst JKeNThIid 0cajIoK.

2. Xmopuas Bonxa okucisier I go lo. IIpu aTtom pactBOp Oypeer, a mpu q00aBIeHUH Kpaxmasa
cuneer. Oprannyeckue pactBopurenu (CHCls, CCls, CeHs) skctparupyror lz, okpammBasich B
($10oIEeTOBO-PO30BBIH IIBET:

2I'+ Cla=2CI" + I,

[Ipn nmanbHeimeM n00aBleHWH XJIOPHOW BOJBI OKpacka Mcye3aeT, Tak Kak | okucisercs a0

HOJaT-uoHa:



O6Hapyxenuto |” MemaroT cuapHbIe BoccTaHoBUTEMH - SO3%, S;03%” u S%. Tlpu anammse cMecn
aHUOHOB |~ OOHApY)KMBAIOT B OCAKE, OJYICHHOM IPHU ACHCTBUU Ha UcnbiTyeMbiii pactBop AgNO:s.

Beimmonnenue peakimu. K 1-2 kammsMm pactBopa, coiepiKaliero MOAWUI-HOHBI, JO0aBISIOT 2-3

karmu 1M HxSO4, 1-2 kammm xiopHo# Bonabel u 1-2 karum pacTBopa Kpaxmana. llosBisercs cunee
oKpammBaHue. Bmecrto kpaxmaina MokHO n00aBuTh Heckonbko Kameab CHCls, CCls umu CsHe m
BCTPsIXHYTh. CJI0Il OpPraHn4eckoro pacTBOPUTEIIS OKpaIIMBaeTcsl B (PMOJIETOBO-PO30BLII IIBET.

3. Hutpurt xanus (HaTpusi) B CEpHO-, COJISTHO- WJIM YKCYCHOKHUCIOM cpeae okuciseT | mo Io:

21"+ 2NO2" + 4H" = I, + 2NO + 2H20

B stux ycnousx Br- He okucnstercs HutputoM. O6Hapyxennto I memaror SO32, Sp03% u S%.

BreinoJiHEeHHUE pEeaKIvM. 1) Ha (bHHBTpOBaJIBHYIO 6yMary HAHOCAT MOCJIICA0BATCIBHO IIO 1 kamne

pactBopoB kpaxmana, 2M CH3COOH, noguna u KNO>. [TosiBiisiercst cuHee MATHO W KOJIBIIO.

2) K 2-3 xamsam pactBopa Kl npubasmsiror 1-2 karum 1M HCI, H2SOs wnmm CH3COOH, 2-3
karumm pactBopa KNOz wim NaNOz, nHeckonbpko kamenb OeH3ona W BeTpsxuBaroT. Cioil GeH3071a
OKpaluBaeTcst B (MOJIETOBO-PO30BBIN 1BeT. BMecTo GeH307a MOKHO 100aBUTH 1-2 KamuiM pacTBopa
kpaxmaia. [losiBisiercst cuHAA OKpacka.

Tuoyuanam

1. Hutpat cepebpa oOpasyeT ¢ THouHMaHaT-uoHOM Oenbiii ocamok AgSCN, HepacTBOpUMBIN B
pasz6asnennoit HNOs, (NH4)2COs3, cnabopactBopumsiii B NHa:

SCN + Ag"=AgSCN|

Breinonnenue peakumu. K 2-3 xamisM pactBopa, CoepIKaiiero THOIMaHaT-nOHBI, MPUOABIAIOT 2-

3 xarum pactBopa AgNO3. O6pasyercst 6enblid 0caoK.

2. Comu xene3a (llI) oOpa3yroT ¢ THOIMAHAT-HOHOM KOMIUIEKCHI TEMHO-KPAaCHOTO I[BETa
Fe(SCN)nC™*, rae n = 1-6, KOTOpEIE IKCTPArUPYIOTCSA OPTAHMYECKHUMH PACTBOPHTENSMH (aMIJIOBBIA
CIUPT, AUSTUIIOBBIN 3¢pup).

MenraioT maBeseBas, BUHHASA U TUMOHHAS KucaoThl, PO4> n F-, Tak xak onu ceaseBaroT Fe(lll) B
ycroitunBble komriekchl; CH3COO™ (o6pasyer ¢ Fe(Ill) ameraTHwIii KOMIIIEKC KpacHOTO IBeTa); |
(oxucnsercs Fe(Ill) no l2, mpu aTom pactBop Oypeer).

[Ipu anamuze cmecu annoHoB SCN™ 0OHapyXMBarOT B OCajKe, MOJYYEHHOM IpH JIEHCTBUU Ha
ncneITyeMbii pactBop AgNOs.

Brimonnenue peakiuu. K 1-2 xamisM pactBopa, cofepiKaiiero THOIMaHaT-uOHbI, TPUOaBISIOT 1-

2 karum 1M H2SO4 u 1-2 karm pactBopa FeCls. Tlosiisiercss TeMHO-KpacHast okpacka. Eciu okpacka
pacTBopa po3oBas (UTo TOBOPUT O Maynoi koHueHtpanuu SCN”), nmpubasisrot 8-10 kamenb aMUIIOBOTO
CIMPTA WU AUITUIOBOTO 3pupa U BCTpsAXUBatOT. Ciol OpraHMYeCKOro pacTBOPUTEINS OKPAILIUBAECTCS B
KpPAaCHBIH LBET.

Tperbs rpynna aHHOHOB



Humpam
1. Cynbdar xenesa (II) B mpucyrcrBum koHneHtpupoBanHoit HoSO4 BoccTanaBimBaer NO3™ 1o
NO, xotopsiii ¢ u36siTkom Fe(Il) 06pasyer kommiekcnoe coequnenue Fe(H20)sNO?** 6yporo usera:
6Fe?* + 2HNO3 + 6H* = 6Fe®" + 2NO + 4H,0
Fe(H20)s*" + NO = Fe(H.0)sNO?" + H,0
Ot1oll peaknued MOXHO 0O0Hapyx)uTh NOsz- mocie ocaxaeHuss aHuoHoB I w Il rpynm u B
orcyrctBue NO2 u C103".

Boinonnenue peakiyy. Ha cTeksHHYIO IUTAaCTUHKY NOMEILIAIOT KaIlll0 pacTBOPA, COJAEPIKAIIEro

HUTpAT-UOHBI, KpucTauiik FeSOs n octopokHo Kamumo koHeHTpupoBaHHOW H2SOs. Craparotcs He
nepeMenInBaTh pacTBop. Bokpyr kpucramirnka oopazyercs Oypoe KOJblIO.

2. Merannuyeckuil amOMUHUN B CHJIBHOLIENOYHON cpeae BocctaHaBiauBaeT NO3z™ no NHs,
KOTOpPBI MOKHO OOHApYXUTh 10 TOCMHEHUIO BIIAXKHOM KpacHOW JIaKMyCOBOM Oymaru Wiu
MMOKPACHEHUIO OyMaru, CMOYCHHOH pacTBOpoM (eHo(TaIeHHa:

3NO3 + 8A1 + 50H + 18H20 = 3NH3 + 8A1(OH)4

Memaror NH4" u Bce anumonsl, comepxkamue asor (NOsz, SCN’). Moxuno ymaaute NHs*
KUIISIYEHUEM C PACTBOPOM LIEJIOYUH.

Boimonnenue peaknuu. K 3-4 xammsiMm pacTBopa, COAEpIKaIEro HUTPAT-UOHBI, MPHOABIISIOT

Heckonbko Kamenb 2M NaOH u 1-2 xycouka metamummdeckoro Al. TIpoOupKy 3akphIBarOT HE OYCHb
IJIOTHO BATOM, MOBEPX KOTOPOW MOMEHIAOT BIXKHYIO KPAaCHYIO JJAKMYCOBYIO OyMary W HarpeBaroT Ha
BOJIsiHOM OaHe. JlakmycoBast Oymara CUHEeT.

3. HMudenmnamun oxucnsercs HNO3z Baauane B OecuBetHbld N,N'-mudenmnOensuans, 3atem
nueHnIOeH3uIUH (PUOTIETOBBIH.

Ilepen obOnapyxenneM NO3z  Bce OKHCIUTENH (aHUOHBI U KaTHOHBI), Kpome NO2, MOXHO
BOCCTAaHOBUTH CYJIb(MUTOM B KHCIIOH cpene. MemaroT 6oplIne KoiauuecTBa I°, Tak Kak OKHCISAIOTCS 10
I2 B KUCTIBIX cpenax, IpH 3TOM TMOSBIIsIETCS Oypast OKpacka.

Breimonnenue peakiuu. Ha CTCKIEIHHYHKO IINIACTUHKY TMOMCHIAKOT 2-3  kamm pacTBOpa

mudennaaMuHa B KoHIeHTpupoBanHoW H2SOs4 m 1-2 kamimm pacTBopa, COAEpIKallero HUTPAT-HOHBI.
[TosiBrsieTCst ”HTEHCUBHAS CHHSISI OKpacKa.
Humpum
1. Momun xamust B pasdaBinenHbix HCl, H2SO4 nnm ykcycHOKHCIION cpenie OKHCISIeTCs] HITPUTOM
1o lz:
2NO2 + 21"+ 4H" = I2 + 2NO + 2H20
[Ipu ananmm3e cmecu annoHoB oOHapykuBaroT NO2™ mocne ocaxaeHus annoHoB | u Il rpynm u B

orcyrctBue C103". Peakunio MOKHO IPOBOIUTH B IPOOUPKE U KaIlEIbHBIM METOAOM.



Boimonnenue peakimu. 1) K 2-3 kamnsm pactBopa, coaepikKaiero HUTPUT-UOHBI, J00aBIsOT 1-2

karm 2M HCI i CH3COOH wu 2-3 kamnu pactBopa Kl. PactBop Oypeer BcienctBue BoiaeaeHus |o.
[Tpu mo6aBnenuu 1-2 kamens pacTBOpa Kpaxmalia MOSBIISIETCS TEMHO-CUHSIS OKpacKa.

2. [lepmanranat kanus B cepHokucion cpene okuciser NO2™ mo NOg3™

5NO2 + 2MnO4 + 6H" = 5NO3” + 2Mn?* + 3H,0

ITpu sTom pactBop KMnO4 obecriBeurnBaeTcs. MemarT BOCCTAaHOBUTEIH (SOgZ', S,03%, S, NCS
, I, Br) u Oonpmme komuuectBa Cl. Ilpu ananmmse cmecu anmoHoB oOHapyxuBaroT NO2  mocie
ocaxxaeHust annoHoB | u |l rpymm.

Beimonnenue peakmuu. K 2-3 xammsam pactBopa KMnOgs nmpubasmsitor 2-3 kamm IM H2SOg,

HECKOJIBKO Karellb pacTBOpa, COJEPIKAIIET0 HUTPHUT-UOHBL, M Clierka mojorpeBaroT. PacTtBop obec-
[[BEYHMBACTCS.
Auyemam

1. TBepable THApOCYNb(AT Kanusg WIM HATPUS TP PACTUPAHUU C TBEPABIMH aleTaTaMH
BoLenA0T JieTyuyto CH3COOH, koTopyto 00HapyKHBarOT 10 3amaxy:

CH3COO™ +HSO4 = CH3COOHT + SOy

O6napyxenuto CH;COO™ memaror 6ombmue komuuectsa Cl, Br, 17, SOs* u S;03%, koTopslie npu
pactupanuu ¢ KHSO4 niar NaHSO4 o6pasyror HCI, Bro, |2 wimu SO», umeromiie octpbiii 3anax. B Takom
ciiyyae CH3COO™ 06HapyXMBatOT MOCJE OCAXKACHUS ITUX aHUOHOB I'PYNIIOBBIMU peareHTaMHu.

Brinmonnenue peakmuu. B MAJICHBKYIO CTYIIKY ITOMCIIAr0T CyXOfI OCTaToK, HOHy‘ICHHHfI II0CJIC

BHITApHBAHUA pacTBopa, coxaepxkamero CH3COO', mnoGamsror TBepaerii KHSOs, xopomro
MepeMEeIINBalOT U pacTuparoT nectukoM. [lossnsercs 3anax CH3COOH.

2. Xnopun xeneza (llI) obpazyer ¢ CH3COO™ B HelTpanbHON cpefe pacTBOPUMOE B BOJE
KOMILJIEKCHOE CoequHenne KpacHo-Oyporo sera Fe3(OH)2(CH3COO)s®, koTopoe mnpu pasOaBieHUH
BOJION M HarpeBaHWU paspylraercs ¢ oopa3oBaHueM ocaaka ocHoBHOro arerara FesO(CH3COO)sOH.

Oo6napyxennto CH3COO™ memiatotT aHuoHbBI, KoTopbie AatT ¢ nonamu Fe(lll) manopactBopumbie
coemuuenns - COs?, POs>, S u gp. Ipu amanmse cmecu ammoHoB CH3COO™ oOHapyXuBAaIOT B
pacTBope mnocie ocaxjaeHust annoHos | u 1l rpymm.

Brmmonnenue peakiuu. K 1-2 karmmsim pactBopa (pH=7), coaepxkamiero CHz3COO", npubapistoT 2-

3 xaruu pactBopa FeCls u HarpeBaroT Ha BoasiHOM OaHe. [losiBisieTcst kpacHO-Oypasi oKpacka.
3. OraHona B npucytcTBUM KoHleHTpupoBaHHOH H2SO4 o6pazyer ¢ CH3COOH ykcycHOATHIIOBBIH
a¢up, o0magaoNMi XapaKTePHBIM MPUATHBIM 3aMaXOM:

o)
CH3—(,//

= \
CHsCOOH + CzHsOH 0—C,Hs



Memator Cl, Br, I, SOs%, S;03%, S*, Tak kak npu JeiicTBUH KOHIEHTpHpoBaHHOH H2SOs
BBIIEIAIOTCS Ta3bl C OCTPHIM 3amaxoM. IIpu aHaaM3e cMecH aHMOHOB IOCIie OcaaeHus aHuoHoB | u |1
rpymnn o6HapyxuBatoT CH3COO".

Beinonnenue peakimu. K HeCKOMbKUM KarisiM pactBopa, coaepxkamiero CHsCOO™, npubasisior

no 3-4 kamam 3TaHoiia, KoHLEeHTpupoBaHHOW H>SO4 u HarpeBaroT. 3aTeM BBUIMBAIOT COAEPKHMOE
MPOOUPKH B CTaKaH € X0JI0HOU BoAoH. [losBnsieTcs 3amax yKCyCHOATHIIOBOTO 3dupa.

Tpeodosanus K 0hopmienuio 1adopamopHoil padonivl U omyenty:

1.Bemonnenue nabopaTOpHBIX PAabOT CONPOBOXAAIOT 3amHUCSIMU B JlabopaTopHOM >KypHasie. Ha
TUTYJIBHOM JIMCTE J1a00paTOPHOTO KypHajla JOJDKHBI OBITh MPEACTABICHBI: HAa3BAaHUE YHUBEPCHUTETA,
(dbaMuIHs 1 MHUIUANBI YYaIlerocsi, HOMep Kypca U rpyIIbl, y4eOHBIH ro.

2.0T4eT 0 BBIMOJHEHHOM JIA00PATOPHOU paboTe IOJDKEH COACPIKAThH CICAYIOIINE CBEICHMUS:

*HOMEp paboThI U €€ Ha3BaHUE;

*JIaTy BBITIOJTHEHUS paOOTHI;

*IICJIb paOOTHI;

*KpaTKOe TEOPETHUECKOE OINKCAHUE;

*HOMED U Ha3BaHME OIbITA;

*KpaTKO€ ONMMCAaHUE XOa paboThl C yKa3aHUEM YCJIOBUM ITPOBEICHUS OIIbITA;

*PUCYHKH M CXEMBI UCIIOIB3YEMBIX MPUOOPOB;

*HaOJIFOICHMS,

*YpaBHEHWUS MPOTEKAIOIINX PEAKIIHIA,

*pacuéThl, TaOIULBI, FpaduKy;

*BBIBO/IBI.

3.JIabopaTopHbIii )KypHaT HY>)KHO BECTH YUCTO U aKKYPaTHO, 3aITUCH JTOJKHBI OBITh JJAKOHUYHBIMHU.
4.014éTt 0 MpoBeIEHHON pabOTE MPOBEPSET U MOAMUCHIBACT MPEIOAaBaTENb.

5.K cpaue 3auéra mo nabopaTOpHOMY NPAKTUKYMY JOMYCKAIOTCSI CTYICHTHI, BBINOJIHUBIIME H
MOMINKCABIINE y TPENnojaBareis BCce JOMAIlHHE U JIabopaTOpHbIE pabOThI, CAABIINE KOJJIOKBUYMBI,
aKTUBHO Y4aCTBOBAaBIIKE B padOTe CEMUHAPOB.

6.CTyeHTbI, OJIy4YHBIIKE 3a4€T 10 J1a0OpaTOPHOMY MPAKTUKYMY, JOMYCKAIOTCA K C/aye dK3aMeHa M0
KypCy HEOPTaHMYECKOW XUMHH.

Konumponvnsie gonpocei :

MoryT 1 B pacTBOpe HAXOMUTHCS CIIETYIONME Maphl HoHOB a) MnO4 1 NO2; 6) NOs™ u S%
Kakne annonsn! npu HeﬁCTBHH MHHCPAJIBHBIX KUCJIOT JAKOT JICTY4YUC COGI[I/IHGHI/I?I?
Hammmure ypaBHeHUS peakiinii 0OHapy>KeHHS alleTaTa HOHa

Hanummre ypaBHenus peakuuii ooHapyxenus noHoB NO2™ u NOs'.

o bk~ 0D

IIpu OTKpBITUN KaKMX aHMOHOB MCIOJb3YIOT SKCTPAKLIUIO?



6. Yrto mpouzoiineT, eciu K XJIOPOoPOPMHOMY IKCTPAKTY oA TPUOABUTH U3OBITOK XJIOPHOW BOJIBI?
Hanwummre ypaBHEHHE COOTBETCTBYIOLICH PEAKIIHH.

Cnucok numepamypbol;

1.bpsiackuii b.51. Konnmonnnas xumus [InekTpoHHBIN pecypc] : yuedHoe nocodue / b.5. BpsHckwuii.
— DIJeKTpOH. TeKcToBble AaHHbIe. — CapaTtoB: By3oBckoe oOpazoBanme, 2017. — 104 ¢. — 978-5-

4487-0038-5. — Pexxum mocryma: http://www.iprbookshop.ru/66632.html

2. Ileperonvass O.B. IIpakTukyMm 1o aHaIuTU4YECKON XUMUU. PUZUKO-XUMHUECKHE METOAbI aHAIN3a

[DnmexTpoHHbIl pecypc] : ydebnoe mocobue / O.B. Ileperonuas, C.A. CokonoBa. — DJIEKTPOH.
TEKCTOBbIE AaHHbIe. — Boponex: Boponexckuil ['ocymapcTBeHHbId ArpapHbli YHHBEPCUTET HUM.
WNmneparopa Ilerpa Ileporo, 2017. — 100 c. — 2227-8397. — Pexum nocryna:

http://www.iprbookshop.ru/72731.html

3. @usnueckas xuMusi. Teopusi U MpaKTUKa BBITOJHEHHSI pacueTHBIX paboT. YacTh 1. DKcTeHCHBHBIE
CBOWCTBa TOMOTEHHBIX cucTeM [DnextpoHHblil pecypce] / E.M. CremanoBckux [u ap.]. — DneKTpoH.
TEKCTOBbIE JaHHbIe. — ExaTepunOypr: Ypansckuii denepanpubiii yauBepcutet, 2016. — 136 €. —
978-5-7996-1689-2. — Pexwum gocrtymna: http://www.iprbookshop.ru/66611.html

4. ®uznueckas xumusl. Teopus U MpaKTUKa BBIOJIHEHUS pacueTHbIX padboT. YacTs 2. Xumuueckoe u
dazoBoe paBHOBecue [DnekTpoHHb pecype]| / E.M. CrenanoBckux [u ap.]. — DICKTPOH. TEKCTOBBIE
nannele. — ExatepunOypr: Ypansckuil ¢enepanbHblii yHuBepcutet, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexxum nocryna: http://www.iprbookshop.ru/66612.html

5. I'puropresa JI.C. ®usnueckas xumus [DIeKTpoHHBIN pecypc]: yueOHOoe mocobue/ I'puropbeBa
JI.C., TpudonoBa O.H.— DnexTpoH. TEeKCTOBbIE naHHbIe.— M.: MOCKOBCKHMI TOCYIapCTBEHHBIN
cTpoutenbHblid yHuBepcuteT, Al Ilu Op Menua, 9bC ACB, 2014.— 149 c.— Pexum nocrymna:
http://www.iprbookshop.ru/26215.— DBC «IPRbooksy, mo mapoiio

6. AHanuTHYeCKas XUMHUS U (PU3UKO-XUMUYECKHE METOIBI aHaiuu3a [DIeKTpOHHBIA pecypc] :
Ta00OpaTOPHBIN MPAKTHKYM / . — DIJIEKTPOH. TeKCTOBBIE naHHble. — CapatoB: At [Tu Dp Menua, 2018.
— 118 ¢. — 978-5-4486-0057-9. — Pexxum nocryna: http://www.iprbookshop.ru/70757 . html

JlaGopaTopnas padora Ne 9
Tema: AHau3 cMecH BelleCTB HEU3BECTHOIO COCTaBa

Llens padomwi: iproOPECTH HABBIKU Pa3/IeNIEHNs CMECH KATHOHOB M aHHOHOB

Dopmupyemvie KomnemeHuuu. IK-4.
Teopemuueckas uacmov:

[TonyunB oOpasen BemiecTBa, MPOBOASAT TNpeABApUTEIbHbIE HAOMIOACHUS M HCIBITAHUS:
UCCIIEAYIOT IIBET 00pasiia, paCTBOPUMOCTh B Pa3jIMYHBIX PACTBOPUTEINSX, MIOBEACHUE IPU BHECCHUU B
IUIaMsi TOPEJIKU, HarpeBaHUM B MPOOHpPKE, 3amax, popMy M LBET KPHCTALIOB, OJHOPOJHOCTh COCTABA.
[Ipexxne Bcero, paccMaTprBalOT HEOOJBIIYIO TPOOY CYXOro BeIllecTBa HEBOOPYKEHHBIM TJIa30M U MOJ

MUKpOcKoroM. OIHOpoIHbIE OecIBETHBIE WU Oelible KPUCTAJLIbl CBUJIETENBCTBYIOT 00 OTCYTCTBHH B


http://www.iprbookshop.ru/66632.html

IpoOe OKPAILIEHHBIX KATHOHOB M aHUOHOB, CHHUE YKa3bIBAIOT HA BO3MOXHOE MPUCYTCTBHUE COJIEH Mey,
po3oBbIe - kobanbTa u Mapranna (II), senensie - xenesa (II), nuxens (II), mequ (I1), >xenTeie - xene3a
(II), xpomartoB, opaHxkeBble - AuXpomaroB. [loBemeHue obOpasna B IJIAMEHH MCCIEAYIOT, BHOCS
HEOOoJIbIIIOE ero KOJMYECTBO B METJe IJIATMHOBOW MHPOBOJOKH B IUIaMs ropenku. OOyriauBanue u
cropaHue npoObl FTOBOPUT O MPUCYTCTBUU OPraHUYECKUX BEIIECTB, MTHOBEHHOE YJIETyUYHMBAaHHUE - COJIEH
aMMOHMsI, OKpallIMBaHUE INIAMEHHU - KATHOHOB, 00J1a/1al0LNX 3TUM CBOHCTBOM.

Jlanee mpoBOJAT HarpeBaHue npoosl B mpodupke. Bo3ronka mpoObl B BEPXHIOK 4acTh MIPOOUPKHU
CBUJETEIBCTBYET O MPUCYTCTBUU COJIEH aMMOHMSI MU HEKOTOPBIX OPraHUYECKUX cOeqMHEHUN. Eciau npu
HarpeBaHUU BBIAEISIOTCS Haphl )KUIAKOCTH, KOTOPblE KOHJIEHCUPYIOTCS B BEPXHEH 4acTH NpOOUpPKH, UX
UCHBITHIBAIOT HA PEAKLHUI0 CPelbl C MOMOILBI0 HMHAMKATOPHBIX Oymaxkek. Kucnass peakuust cpeabl
YKa3blBa€T Ha MPUCYTCTBUE CHJIBHBIX KHUCJIOT U MX COJIEH CO ClIa0bIMH OCHOBAHMSIMM, IIIE€JIOYHAs -
1iesiouei ¥ cosei caadbIX KUCIOT U CUIIbHBIX OCHOBAHUH.

Ecnu npu no6aBneHny KUCIOT K aHAIU3UPYEMOU 1po0e BBIAEISIOTCS ra3bl, TO [0 XapakTepy rasa
MO’KHO OIIPENEIUTh AHUOH, BXOAAIIUHI B COCTaB BEIIECTBA.

Ecnu mpob6a pactBopuMa B BOJIE, LIEHHBIE CBEJICHHMS O €€ COCTaBE€ MOXKET JaTh pEeakLUs Cpeibl.
Kucnas peakius cpeipl yka3blBaeT Ha MPUCYTCTBUE CBOOOJHBIX KUCJOT, COJIEH CHIIBHBIX KHUCIIOT U
clabbIX OCHOBaHWH, KUCIBIX coneil. lllemounas peakmus TOBOPHUT O NPHCYTCTBUHU MIEJIOYEH, COJEH
CHJIBHBIX OCHOBAHHM U CI1a0bIX KUCIIOT, OCHOBHBIX COJIEH.

Xapaxmepucmuka 2a308, 8bl0eSOWUXCS U3 NPOObL
npu dobasneHuu KUciom

la3 Cnoco0 oOHapyXeHUS AHHOH, coepxaliuiics B
pacTBope
CO: [ToMyTHEHME U3BECTKOBOM COs%, HCO3
BOJIBI
SO, 3anax ropsuiei cepol S05%, $,04*
NO. KpacHo-0Oypbie napbl NO,
H.S 3anax TyXJIbIX SHIL S?%, SO3%, S,03%
CH3COOH | 3amax ykcyca CHsCOO
Br, Kpacno-6ypsie mapsr Br (c okucmuremnem)
HCI VY aynutuBbIit ras, CI
HOMYyTHEHHE pacTBopa
AgNO3
I, ®duoNEeTOBbIE TTAphI I” (c okucHTETEM)
0> BenbixuBanue — mieromeit | MnOy, ClO4, Cr,07%, CrO4%,
JTYYUHBI H20,

Obopyoosanue u mamepuaivl:

PeaxTuBbl, HEOOXOIUMBIE JIJIs1 JAHHOW PaOOTHI, BHICTABIIAIOT HA MOJKU JabOOpaTOPHBIX CTONOB. Penkue
PEaKTUBBI, KOHIICHTPUPOBAHHBIC KUCIOTHI U MIENOYH, TaXydue BeIecTBa (Hampumep, CepoOBOIOPOI,

OpoMHas BoJia U p.) XPaHAT B BBITSHKHOM IKa(y.



OcHoOBHas XUMHYECKas MOCya: MPOOUPKHU (B IITATHUBE), KOJOBI, XUMHUECKHE CTaKaHBI MOCIE pabOThI
TIIATEIBHO BBIMBITH, BEChl C Pa3HOBECOM, MPHUOOPHI, HCIOJIb3yeMasi Ul TPOBEICHHS OTICIbHBIX
nabopaTopHBIX paboT, BRIAACTCS U CIACTCS YHUCTas 1a00paHTy.

Texnuka dezonacnocmu npu_8blNOJIHEHUN J1A00PANOPDHOU_Padombl:

-aKKypaTHO 00pallaThCsl CO CTEKISTHHONM XMMHYECKOW MOCYIOH. OCTaTKU pa3OMTOl mocyzabl youpars ¢
IIOMOIIBIO COBKA U IIETKU,;

-Bce paboTHl, CBSA3aHHBIC C BBIJCICHHEM SIOBUTHIX, JIETYYMX W HENPUATHONAXHYIIMX BEIIECTB,
MIPOBOJIUTH B BHITSDKHOM IKa(y;

-[IpY OIPEENICHUH 3allaxa BEeIIeCTB OTBEPCTUE COCya JepXkaTb Ha paccTosHuM 25-30 cM oT suna,
HanpasJsisl K cebe CTPYIo ra3a MnocTynareabHbIMU JBH)KEHUSMU JIAJIOHU OT OTBEPCTUS K JIULLY;

-IpY HAJMBAHWW DPEAKTUBOB HE HAKJIOHATHCA HAA COCYIOM BO HM30EKaHHE MOMAfaHus OpbI3T WIN
YaCTHI] HA JILIO WM OACXKAY. TP pa30aBICHUH KOHIICHTPUPOBAHHBIX KUCIIOT BIMBATH KUCIOTY B BOLY,
HO HE Hao0OopOoT;

-[IpY HarpeBaHUM NMPOOUPKHU HE JepKaTh €€ OTBEPCTHEM K cebe UM B CTOPOHY COCE/a. He HAKJIOHAThCA
Ha/1 HarpeBaeMoi KHJIKOCTbIO BO U30€XKaHUe MoMNalaHus €€ Ha JIMIO, PYKHU WA OJIeXKY;

-ropsiYre MPEIMEThl MOXXHO CTaBHTh TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHMPOBAHHYIO CETKY WIIH
APYTYIO CIIEIMAIbHYIO IOJICTaBKY;

-HeJb35 MOJIb30BATHCS HIEKTPONPUOOpaMu 06€3 COOTBETCTBYIOIIETO HHCTPYKTaXa. MPU BKIIOYEHNUHU UX B
CeThb HeJb3sl IepKaThCs 3a METAIIIMUECKUE MpeAMETHI (TpyObl, KpaHbl U T.I1.). 3allpeliaeTcsl BKIYATh U
BBIKJIIOUYATh JIEKTPONPHOOPHI MOKPHIMH pYKaMH, a TaKKe IOJb30BAaThCs HEHMCIPABHBIMHA WA
MMEIOIIMMH OTOJIEHHBIE TIPOBOA TPUOOpaMH;

-3anperaeTcs NpUHUMaTh MUIY B XUMUUYECKON 1abopaTopuu U MUTh BOAY U3 JJaOOPaTOPHON MOCYbI. -
-KaTeropHUeCKH 3arperaeTcs NpoodoBaTh peakTUBBI Ha BKYC;

-IpU TIOTIAJJAHWK HA JIMIO WM PYKH OpBI3T KOHIICHTPUPOBAHHBIX KHCJIOT IIOCIIE CMBIBAaHUS BOJOU
MIPOMBITh CIa0BIM PAaCTBOPOM COJBI. IIENOYH CIEAYET CMBIBATh IO TE€X IOp, MOKA y4acCTOK KOXKH, Ha
KOTOpPBII OHA ToMaJia, He MepecTaHeT ObITh CKOJB3KKUM; 3aT€M MPOMBITH CIIA0BIM PacTBOPOM YKCYCHOMH
KHUCJIOTHl U HAJIOXKUTh TOBSA3KY W3 BaTbl, CMOUYEHHON 3%-HbIM pacTBOpPOM IepMaHraHata Kamus (U3
anTeuku B 1abopaHTCKOU Kadeapsl);

-110 OKOHYAHHWH PAa0OTHI BHIKIIIOUUTH U3 CETH BCE AJIEKTPOIPHOOPHI, IIEPEKPHITh TI0Jjady Ta3a U BOJBI B
nabopaTopuio U yopaTh pabodee MecTo;

-000 BCEX HECYACTHBIX CIydasX HEMEJIEHHO COOOIIaTh MPenoaBaTesto Wi JabopaHTy.

Ilpaxmuueckas uacmo:

PacTBOprMOCTb BellecTBa ONpPENEIAIOT, Aeis oOpa3el Ha TpU 4acTH. IlepByro MCHBITHIBAIOT Ha
KaTHOHBI, BTOPYIO - HA AHWOHBI, TPETHIO HCIOJB3YIOT MAJIS IMPOBEPOYHBIX OmNbITOB. Hebonbiioe

KOJIM4YECTBO oOpasma obpabareiBatoT Bomoil. Eciu B Boge oOpasel moJHOCTHIO HE PACTBOPSIETCS, BOIY



nogorpesatotT. [Ipu HepacTBOpuMOCTH TIPOOBI B BOJAE K HEW JOOABISAIOT 2 H. COJISHYIO KHCIOTY, TIPH
Hepacteopumoctd B HCIl mbiTatorcs pacTBOpUTh B 2 H. a30THOW KHCIOTE, KOHIEHTPUPOBAHHOMN
a30THOM, COJITHOM KUCIIOTE, «LapCKOUW BOJKE», PACTBOPE aMMMAKA.

HepactBopuMOCTh B KUCIIOTaX U «apCKOM BOJKE» MOXET yKa3blBaTh Ha npucyrctue BaSOy,
SrSQO4, PbSQO4, AgCI, AgBr, Agl, A1203, Cr203, SiO2, cunukaTtoB. MIX mepeBoasIT B paCTBOPUMOE CO-
CTOSIHHE CIUIABJICHUEM CO IIeJI0YaMM, KapOOHaTaMu WM TUAPOCYIb(paTaMu IMIETOYHBIX MeTaiioB. Ho
MOXET OBIThb TaK, 4YTO 4YacTh MpPOObI pacTBOpHMMAa B BOJE, YacTh B KHUCIOTaxX, 4YacTb - B
KOHIICHTPUPOBAHHBIX KUCIOTaX | T. A. B 3TOM ciydae menecoodpazHo MpoBeCTH IPOOHOE PaCTBOPEHHE
MpOOBI U OMYYUTH P PPAKIIHIL - pACTBOPOB, COJIEPKAIINX PA3IMYHbIe KATUOHBI U AHHUOHBI.

PacTBOpMMOCTE HEKOTOPBIX COEMHEHUN

PactBopumocts |Moryt npucyrcrBoBate  |PactBoprMOCTB OTCyTCTBYIOT
Hepacteopumsl |AgCl, AgBr, Agl, BaSO4,|Pacteopumsr 8 HC1 |Ag*, Hg.?*, Pb?
B kucimorax u|SrSQs, PbSOs, Al203,|PacTBopuMBI B
«IAPCKOi SiO; H,SO4 Ca®*, Pb%*, Sr?*, Ba®*
BOJIKE» PacTBOpHMEI B BOJIE
HepacTBopumsl Kap6onarsl, docdarsr,
B HCl AgCl, Hg2Cly, PbCly, PbS, cynbhaThl, CUJIMKATHI
AQ>S, CoS, NiS, BaSOa, kartuonoB III- VI rpymn
SrSO4, PbSO4, Sbh20s,
SnO2

IIposedenue kauecmeenHo2o anaiuza OpoOHvIM
U cucmemamuyeckum mMemooamu

VY CcTaHOBHMB MOAXOIALINI PACTBOPUTEID, TOTOBAT PACTBOPHI [UIsl aHAIN3a Ha KATUOHBI U aHUOHBI,
HenTpanu3ytoT pactBopbl NaHCO3z wim HCl u mpucrynator k anHanusy. B momyueHHOM pacTBope
O0OHapyXHUBAIOT C MOMOIIBIO TPYIIOBBIX PEAKTUBOB KAaTHOHBI Pa3jMYHBIX TIPYII, UCHONB3YS Ty WU
MHYIO KJIacCU()MKALIMIO WK OTJeNbHbIe 00Iune peakTuBbl. Eciiu npu 106aBneHny K yacTu pacTBopa (1o
KHUCJIOTHO-OCHOBHOM Kiaccu(uKanum) KapOoHaTa HATpUs 0CaJOK He o0pa3yeTcs, TO B paCTBOPE MOTYT
HPHUCYTCTBOBATh TOJILKO KaTHOHBI | ananmmTrueckoit rpymmbsl (Na*, K¥, NHs"). Ecnu kapGonar natpus
o0Opa3yeT 0caJloK, TO B pacTBOpPE MOTYT NPUCYTCTBOBaTh KATHOHBI BCEX OCTAJbHBIX TPYII U JIUTHUS.
KaTuoHb! ocTanbHBIX TPYIN OOHAPYKHUBAIOT, IPUMEHHUB CXEMBbI pa3ae/iCHHs.

JlaHHBIE O TIPUCYTCTBUM KAaTHMOHOB B PACTBOPE YIPOIIAIOT OTKPBITUE AHUOHOB. 3Has
PacTBOPUMOCTD COJIEH, [0 KATUOHY MOKHO OTIPEAEITUTh aHUOHBI, C KOTOPHIMU MOKET OBITH 00pa3oBaHa
conb. Hanpumep, eciu cosib pacTBOpUMa B pa3baBiIeHHbIX KMCIOTAX, a B pacTBOpe 06Hapysken Mg?*, To
annoHoM MoxeT ObTh CO3*, OH", C204%. 3aTeM HNpOBOJAT HCIBITAHHE HA MPUCYTCTBUE OTAEIBHBIX
rpymnm anuoHoB. OOpa3oBaHHa OCajiKa ¢ paCTBOPOM XJIOpUaa Gapusi TOBOPUT O MPHUCYTCTBUU aHUOHOB |

AHATMTUYECKON TPYMIBI, C PacTBOPOM HHUTpara cepedpa — aHWOHOB Il aHaTUTHYECKOW TPYIIIHI,



orcyrctBue ocanka ¢ BaClz, m AgNOs - anuonoB Il ananmutudeckor rpynmbl. OTIeNbHbIE AaHUOHBI
00HapYKUBAIOT APOOHBIMH PEAKIUIMHU.

Tpebosanus K ohopmienuio 1ad6opamopHol padonivl U omuemy:

1.Beimonnenue 1abopaTOpHBIX pabOT COMPOBOXKIAIOT 3aMHUCSIMU B JIaboparopHOM >KypHaie. Ha
TUTYJIBHOM JIMCTE JJAOOPAaTOPHOIO JKypHala JOJDKHBI OBbITh INPE/ICTaBIICHbI: HAa3BaHUE YHUBEPCUTETA,
(bamMuIus 1 MHULMAJIBI YYallerocs, HOMep Kypca U IpyIibl, y4eOHbIN TOA.

2.0T4eT 0 BBIOJHEHHOH J1a00paTOpPHOI paboTe JOKEH COAEPKATh CICIYIOIINE CBEICHHS:

*HOMEp paboTHI U €€ Ha3BaHUE;

*J1aTy BBIIIOJHEHUS PalboThI;

*IICJIb PaOOTHI;

*000pyZI0BaHUE M MaTEPHUAIIBI;

*KpaTKOE TEOPETUYECKOE OMUCAHNUE;

*HOMEp M Ha3BaHUE OIIBITA;

*KpaTKO€ ONMCaHue Xo/a paboThl ¢ yKa3aHUEM YCIIOBUH MPOBEJCHUS OIIbITA;

*PUCYHKH M CXEMbI HUCIIOJIb3YEMbIX IPUOOPOB;

*Ha0JIFOICHM,

*ypaBHEHUS MPOTEKAIOUINX PEaKIHii;

*pacuéThl, TAOIUIBI, TPAPUKH;

*BBIBO/IB.

3.JIaGopaTopHBIii KypHaI HY>KHO BECTH YHCTO U aKKYpaTHO, 3aIHCH JOJDKHBI OBITh TAKOHUYHBIMH.

4.014éT 0 IpoBeAEHHON paboTe MPOBEPSIET U MOANUCHIBACT MPENOJABATENb.

5.K cpaue 3auéra mo ;1abopaTopHOMY MPAKTUKYMY JOIYCKAIOTCSl CTYAEHTHI, BBIOJHUBIINE U
MOJINMCABIINE Yy MperojaBaTeliss Bce JOMallHWE U JabopaTOpHble pabOThl, CAABIINE KOJUIOKBUYMBI,
aKTHUBHO y4acTBOBABIIIKE B pab0OTEe CEMHUHAPOB.

6.CTyIeHTHI, MMOYYUBIIHE 3a4€T 10 JJAOOPATOPHOMY MPAKTHKYMY, JOMYCKAOTCS K claue dK3aMeHa
M0 KypCy HEOPraHU4eCKOH XUMHH.

Konmponwvnuie gonpocoi :

1. Kakue unnuddepeHTHbie aHMOHBI MOKHO OOHAPYXKUTh JPOOHBIM METOJOM IpPHU aHAIIN3E

CMECH aHUOHOB?

2.IToueMy Henb3sl OTKPBIBATh KapOOHAT-UOH B MPUCYTCTBUU CYIb(OUT—U THOCYIb(AT-HOHOB?
Hanumure ypaBHEHHUS! COOTBETCTBYIOIIUX PEAKIUH.

3.Kakoii rpynmoBoi peakiueir MOXHO OOHAPYXUTh CYIbOUI-CYTbPUT-THOCYTb(AT-aHUOHBI?

4.Kak npoBoasaT oOHapyxeHue THoCcynb(ar-uona B cMecu S-2, SO32- u SO42- -aHnoHOB?

5. Kak npoBoasT oOHapyxeHue KapOOHAT-HOHA:



a) B OTCYTCTBUU MEIIAIOIINX aHUOHOB?
0) B X IPUCYTCTBHH?
6. Kak npoBoasT oOHapykeHUe OKcallaT-HoHa:
a) B OTCYTCTBHUU MEILIAIOIINX aHUOHOB?
0) B MPUCYTCTBUU MEIIAIOIINX aHUOHOB?
7. Kak oOHapyXuBalOT HOAU - 1 OPOMUI-UOHBI P COBMECTHOM MPUCYTCTBUU?
8. Kak nmpoBoasT 0OHapy:kxeHUE THOLMAHAT- U HOAUI-MOHOB IIPU COBMECTHOM NPUCYTCTBUU?

Cnucok numepamyput.

1.bpsuckuii b.5. Kommonanas xumust [ D1eKTpoHHBIN pecype] : yueOHoe nocodue / b.51. bpsackui.
— DINeKTpoH. TeKcToBble aaHHble. — CapartoB: By3oBckoe obpaszoBanue, 2017. — 104 c. — 978-5-

4487-0038-5. — Pexum mocryma: http://www.iprbookshop.ru/66632.html

2. Ileperonyass O.B. IIpakTuky™m 1o aHanutudeckoil Xumuu. OU3NKO-XUMHUUECKHE METOAbI aHaIN3a

[DmexkTpoHHBIl pecypc] : ydebnoe mocobue / O.B. Ileperonuas, C.A. CokonoBa. — DJEKTPOH.
TEKCTOBBIE JaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbII ArpapHblii YHHBEPCUTET HUM.
WNmneparopa Ilerpa Ileporo, 2017. — 100 c. — 2227-8397. — Pexum nocryna:

http://www.iprbookshop.ru/72731.html

3. @usnueckas xuMusi. Teopusi U MpaKTUKa BBITOJHEHHSI pacueTHBIX paboT. YacTs 1. DKcTeHCHBHEIE
CBOWCTBa rOMOreHHbIX cucTteM [DnexTpoHHbI pecypc] / E.M. CrenmanoBckux [u ap.]. — DneKTpoH.
TEKCTOBbIe JaHHble. — EkarepunOypr: Ypanbckuil ¢enepanbHbiii yHuepcurer, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexxum pocryma: http://www.iprbookshop.ru/66611.html

4. ®uznueckas XxuMusl. Teopusi U MpaKTHKa BBIOJIHEHUS pacueTHbIX padboT. YacTs 2. Xumuueckoe u
¢dazoBoe paBHOBecue [DnekTpoHHbIN pecype]| / E.M. CtenaHoBckux [u Ap.]. — DJAEKTPOH. TEKCTOBHIE
nanuele. — ExatepunOypr: Ypansckuil ¢enepanbHblii yHuBepcurtet, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexxum nocryma: http://www.iprbookshop.ru/66612.html

5. I'puropresa JI.C. ®usnueckas xumus [DIeKTpoHHBIN pecypc]: yueOHoe mocobue/ ['puropbepa
JI.C., TpudonoBa O.H.— DnekTpoH. TekcToBble AaHHBbIE.— M.: MOCKOBCKHI TOCYZapCTBEHHBIHA
cTpouTenbHbI yHUBepcuter, Al [lu Op Menua, ObC ACB, 2014.— 149 c.— Pexum nocryna:
http://www.iprbookshop.ru/26215.— DBC «IPRbooks, mo napoito

6. AHanuTHYeCKas XUMHUS W (PHU3UKO-XUMHUYECKHE METOJIBI aHaiuu3a [DIeKTpOHHBIA pecypc] :
1a00paTOPHBIM MPAKTUKYM / . — DIJIEKTPOH. TeKCTOBBIE AaHHbIe. — CapartoB: At [Tu Op Menua, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexxum nocryna: http://www.iprbookshop.ru/70757 . html


http://www.iprbookshop.ru/66632.html

MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALIUN
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactutyT (pruman) CKOY

Meroauyeckue yKkazaHus
110 OPTaHU3aIUH U TIPOBEICHUIO CAMOCTOSITEITBHON paboThI
1o aucuuIuinHe: «Pusnueckas, KOJUIOUHAs U aHATMTUYECKas XUMHUSD) [T CTYJIeHTOB
HanpasyieHust noArotToBku 19.03.04 TexHoIOrUsA NPOAYKIIUU U OPTaHU3aLINS
OO0IIECTBEHHOTO MUTaHUS
HaIpaBJIEHHOCTH (Mpoduiib) TexHoIorus U opraHu3anys pecCTOpaHHOro jaena

[Taturopck, 2025 r.



COJEPKAHME

Bsenenue

1. OOGmas xapakTepuCTHKa CaMOCTOATENbHON padoThl OOydaromierocs NpU H3YYCHUH
IUCUUIUIMHBL «Pu3ndeckas, KOJUIOUAHAS U aHAIUTHYECKAsh XUMUS»

2. IInan-rpauk BBINOJIHEHHUS CaMOCTOATENbHOM paboThI

3. KoHTpOIbHBIE TOUKH M BUJIbI OTYETHOCTHU 10 HUM

4. Meroauyeckre peKOMEHIAUH 110 U3YYEHUIO TEOPETHUECKOro MaTepuaa

5. Meronnyeckue ykazaHus (1o BHIaM paboT, MPEeIyCMOTPEHHBIX padoyeil mporpammoi
JUCIUTITUHBI)

6. CiucoK peKOMEeH/1yeMOil TUTepaTypsl

77



BBenenue

Jucnumimza «®u3nueckas, KOJUIOUAHAS U aHATUTUYECKask XUMUS» OCBaUBAaeTCsl CTYACHTaMU
B Teuenne 180 wuacoB. YacTh 3TOro BpeMEHH OTBOIUTCS Ha ayJUTOpHBIE (OPMBI PabOTHI
(MexnuoHHBIE M JAOOpaTOpHBIE  3aHATHUS), KOTOPBIE OPTaHM3YIOTCS  HEMOCPEICTBEHHO
npernojaBaTeneM. YacTh yCTaHOBJIEHHBIX IUIAHOM YacOB OTBOJUTCA AJISL CaMOCTOSITENbHOM, Win
BHEAYyJAUTOPHOU pabOTHI.

[Ton camocrosiTenbHON pabOTON CTYAEHTOB IMOHMMAETCs IUIaHMpyeMmas ydeOHas, y4eOHO-
UCCIIeIoBaTeNbCKasl, a TaKKe Hay4yHO-HMCClIedoBaTenbckas paboTa  CTYAEHTOB, KOTOpas
BBITIOJHSAETCS BO BHEAYyJAUTOPHOE BPEMs [0 MHMIMATUBE CTYJAEHTAa WM IO 33JaHUI0 U IpU
METOJIMYECKOM PYKOBOJICTBE IPENOJIaBaTENsl, HO 0€3 €ro HEMOCPEACTBEHHOIO YYacTHs.

Ilenbto camMOCTOSITENIBHOM pabOThl SIBJISETCS HM3YYEHHE TE€M, HE PACCMOTPEHHBIX B TEUEHHE
ayJIMTOPHBIX 3aHATHH. 3a7a4l CaMOCTOSTEILHON pabOTHI:

- copMupoBaTh U Pa3BUTh HABBIKM BEACHUS CAaMOCTOSATEIBHOM pabOThl M OBIAJCHUSA
METOAMKON HCCIIEIOBaHMsI NPHU PEIIEHUU pa3pabaThIBaeMbIX B Yy4eOHO-HAyYHOM AEATENbHOCTU
po0JIeM U BOIIPOCOB;

- c(opMHUpPOBaTh U 3aKPENUTh YMEHHE MPABUIBHO, JIOTUYECKH BEPHO, apryMEHTHPOBAHO U
SICHO CTPOUTDH YCTHYIO M IUCbMEHHYIO PEUb B paMKaX Hay4yHOr'O TUCKYpca.

BoinonHenue 3aganuii o caMoCTOATENbHON padoTe MO3BOJISIET CTYIEHTY 3aKPENUTh 3HAHUS U
pUOOPECTH MPAKTUIECKUE HABBIKM B 00JIACTH OE30MIaCHOCTH KHU3HEIEATEIbHOCTH.

Jis  TOCTMKEHHUs BBICOKMX pE3YJIbTaTOB YCBOCHHS YYEOHOIO Marepuana 1o Kypey
«Pu3nyeckas, KOJUIOWAHAS U aHAINTUYECKas XUMHUsA»  OakajaBpaM HEOOXOJUMO OCO3HAHHO
MOJIXOANUTH K BBIIIOJIHEHUIO 3aJaHUN JUI CAMOCTOSATENbHOM paboThl, BHUMATEIbHO O3HAKOMUTBCS C
PEKOMEHIOBAaHHON OCHOBHOMW U JOIOJIHUTEIBHON JINTEPATypOH.

bakanaBpam HEOOXOIUMO MOMHUTh, YTO LENbIO CAMOCTOATENBHBIX 3aHATHH MO JAUCHUILIIHE
«Pu3nyeckas, KOJJIOUIHAS U aHAJIUTUYECKas XUMHs» sBIsSeTcs 0000IleHHe M cHcTeMaTH3alus
TEOPETUYECKUX 3HAHUMN, TOJYUCHHBIX HA JEKIUAX U JaOOPATOPHBIX 3aHATHUSX.

B xozxe noaroroBku k 3aHATHAM OakajaBpam ClI€IyeT YYUTbCS TOYHO BBIPa)KaTh CBOM MBICIIU
B JOKJIaZile WM BBICTYIUIEHMM IO BOIIPOCY, AKTUBHO OTCTauBaTb CBOIO TOYKY 3pEHUS,
apryMEHTHPOBAHO BO3PaXKaTh, OIIPOBEPTaTh OMIMOOYHYIO MTO3ULIUIO.

1. O6mas xapakTepuCcTHKA CAMOCTOATEIbHOM PaGoThI CTY/ACHTA NPH U3YYeHUH
AUCHMILIUHBI «PU3HYecKasi, KOJJIOUAHAS U AHAJTUTHYECKAS XUMMSD)

CamocrosrenbHas paboTa CTyI€HTOB IIPU N3YUYEHUH TUCHMIUIMHBI «DU3HuecKasi, KOITOUTHAas
Y aHAUTHYECKAs XHUMUS» TMPEeIyCMaTpUBAeT CIEAYIONIME BHIBI: CaMOCTOSITEIbHOE H3ydCHHE
muteparypsl o Temam Ne 1-18; moaroToBka k 1a00paTOpHBIM 3aHATHSIM.

CamocrosiTenpHas paboTa — 9T0 paboTa CTYACHTOB IO YCBOCHHUIO 00s13aTEIHHON W CBOOOTHO
nosiyyaeMoil uHGpopManuu 1o camooOpazoBaHuto. Takas ¢opma o0ydeHHss npuoOperaer B
HaCTosIee BpeMs aKTyaJbHOCTh U 3HAYMMOCTb. E€ (yHKIMeN ABnseTcs obecrieueHue XOpoIero
KayecTBa YCBOEHUS 3HAHWM, YMEHUH, HABBIKOB U NMPO(ECCHOHAIBHBIX KOMIIETCHIIMNA CTyJeHTaMu
no u3y4yaemoil aucuumiuHe. B kadectBe (popM M METOOB BHEAyAMTOPHOH pabOTHI CTYJEHTOB
ABIISIETCS CaMOCTOSATENbHAs paboTa B OMOIMOTEKE, KOHCIEKTUPOBAaHUE, padoTa CO CrelUalbHBIMU
CJIOBApsAMH U CIIPpaBOYHUKAMHU, PACIIUPEHUEC HOH?ITPIﬁHO'TepMI/IHOHOFI/I‘ICCKOFO arrapara.

[lenpl0 €caMOCTOATENBHOTO U3Y4YEHMs JIMTEpaTypbl IO TeMaM JAMCLUIUIMHBL  SIBIISETCS
MOJIrOTOBKA K COOECEJOBAHMUIO C MPEMNOAABATENEM 10 TEMaM TEOPETUYECKOI0 MaTepuaia, 3agadeii-
KOHCIIEKTUPOBAHHUE CTYAEHTOM TEM TUCLMITIIMHBI.
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(I)opanyeMLIe KOMIICTCHIIUU JAHHBIMHA BUAAMMU J1CATCIbHOCTH

[Tnanupyemsble pe3ynbTaThl 00y4YeHHs 110 AUCHUTUIHHE (MOLYIIA), dopmupyembie
XapaKTePU3YIOIIHE dTarbl (HOPMUPOBAHMSI KOMITCTCHITUI KOMITETCHIIHI
CnocobeHn  ompenensTh W aHAJIM3UPOBaThH  CBOMCTBA  CHIPHS, [1K-4

nony(padpuKkaToB M  MPOJOBOJILCTBEHHBIX TOBApPOB, BIMSIOIIME Ha
ONTHMHU3AIMIO TEXHOJIOTHYECKOTO TIpoliecca, KaueCTBO M 0E30MacHOCTh
TOTOBOM  MpONyKIHMH, IPPEKTUBHOCTH M  HAAECKHOCTH IMPOLIECCOB
IIPOM3BOCTBA

HezaBucuMo OT BHAa CaMOCTOSITENIBHOM — pabOThI, KPUTEPUSIMU  MOJIOKUTEIHHON
CaMOCTOSITENIbHOM pabOThl MOTYT CUUTATHCS:

a) yMEHHE MPOBOUTH aHAIIU3;

0) yMeHH€ BBIACTUTH TTIaBHOE (B TOM YHCIIE, YMEHUE PAHKUPOBATH MIPOOIIEMBI);

B) CaMOCTOSITEIILHOCTh B TIOMCKE W H3YYECHUH JIUTEPATYpHI, T.€. CIIOCOOHOCTH 0000IIATH
MaTepHall He TOJIBKO W3 JEKIMHA, HO M U3 PA3HBIX NPOYNTAHHBIX M U3YYEHHBIX HCTOYHHUKOB;

I') yMEHHE UCII0JIb30BaTh COOCTBEHHBIE IPUMEPHI U HAOJIIOICHUS;

1) 3aMHTEPECOBAHHOCTH B MIPEIIMETE;

€) yMEHHe IOKa3aThb MECTO JaHHOTO BOIIpoca B OOMICH CTPYKType Kypca, €ro CBsi3b C
JIPYTUMHU BOIPOCaMH KYJIbTYPBI PEUU;

’K) YMEHHE PUMEHSTh CBOU 3HAHUSA JUISI OTBETAa Ha BOIPOCHI.

Kputepun olleHuBaHUST CaMOCTOATEIbHOW paboThl cTyaeHTa mpuBeaeHbl B Donze
OLIEHOYHBIX CPEJICTB IO TUCHHIUTHHE «DPU3ndecKas, KOJUIOMIHAS ¥ aHATUTHYECKAsT XUMUS.

2. MeTtoauyeckue peKOMeHAAalMHU 110 U3YYeHUI0 TeOPeTHYeCKOro MaTepuasia

[Tpu pabote ¢ auUTEepaTypHBIMU MCTOYHUKAMU BaXKHO YMETh MPABWIIBHO YUTaTh, IOHUMATh U
3allOMUHAaTh MpOYUTaHHOE. JIIs1 MOHMMaHMS CJIOXHOTO TEKCTa BaXXHO HE TOJBKO ObITh
BHHUMATEJIbHBIM IIPU YTEHUH, UMETh 3HaHUS U YMETh UX IPUMEHATh, HO U BIAJAETh ONPEIEICHHBIMU
MBICIUTENBHBIMU TipueMaMu. OJIMH M3 HUX COCTOMT B KpaiiHE Ba)XHOCTH BOCIIpUHMMATh HE
OT/IeNIbHBIE CJIOBA, a MPEJUIOKEHUS U JJaKe 1IeJIble TPYIIbI IPEASIOKEHHH, T. €. ad3allbl.

[Tpu pabGote c nuTepaTypoi HCHOIB3YIOTCS BBIMTUCKU (00S3aTENbHOE YCIOBHE BBIMTUCOK —
TOYHOE yKa3aHUE UCTOYHHMKA U MECTa, OTKY/a 3TO BhIKCcaHO). L{enecooOpa3Ho BBIMKUCKU Jie1aTh HA
KapTOUYKax, YTo o0Jer4aeT uX XpaHEHUEe W UCHojib30BaHUE. [IpH 3amoinHEeHMH KapTodek cleayeT
YUUTHIBaTh, YTO JIBa CAMOCTOATEIbHBIX BONPOCA 3aHOCUTh Ha OAHY KapTOUKY HENb3sl, T.K. 3TO
3aTPyOHUT MX Kiaccupukanuioo U xpaHeHue. Kaprouka nomkHa conxepkarh 0OO3HayYeHHE ee
coZiepKaHusl, HOMep WM IUdp, YKa3bIBAIOIIMKA €€ MEeCTO B KapTouyke, JaTy 3arloJHEHus,
oubnuorpaduyeckre AaHHbIe. 3alMCH Ha KapTOUKe CIEeAyeT pacrojiaraTb Ha OAHOH CTOpOHE, OHH
JOJDKHBI OBITh YETKMMH M JOCTaTOYHO NOJHBIMH. IIpM BBIMUCHIBAHUM LUTAT KpaiHE Ba)KHO
COXpaHATh aOCOJIOTHYIO TOYHOCTH IPH Iepeadud MBICIEeH aBTOpa, CTaBUTh HMX B KaBBIUKU.
[Iponycku B nurtarte AOMYCKAlOTCsA (OTMEYAIOTCS MHOTOTOYMEM), HO OHM HE JIOJDKHBI M3MEHSTh
cMbIcia BbICKa3biBaHU. L{uTaTa 00s13aTeNnbHO NOKHA OBITh CHAOXKEeHa YKa3aHHMEeM UCTOYHHUKA.

B npouecce paboTsl Haa U3yyaeMbIM MaTEPUAJIOM COCTABIISIETCA IJIaH B LEJIAX O0Jiee 4eTKOTro
BBISIBJICHUM CTPYKTYpbI TEKCTa, 3alllCH CHUCTEMbI, B KOTOPOM M3JlaraeT marepuasl JaHHBIH aBTop,
MOJITOTOBKH K BBICTYIUICHHUIO, A TAKXKE JUI HAITUCAHUS KaKoW-1100 paboThl, 3aMCH CBOMX MBICIIEH
C HOBOW cUcTeMaTH3alMell Marepuaia. B miane MoryT BcTpeuaTbes OTHENbHbBIE LUl U Apyrue
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(bakTUyeCKue CBEACHUS, KOTOpPHIE XOTA W HE SBJISIIOTCS COOCTBEHHO IUIAHOM, HO MOMOTarmoT B
OyayIeM ero UCIoiIb30BaHUU (K IPUMEPY, IPH BBICTYIICHHUH).

[Tpu M3yyeHNH TEOPETUIECKOTO MaTeprana TpeOyeTcst COCTaBICHNE KOHCIICKTA.

Koncnekt — 3T0 KpaTkas IHUCbMEHHas 3allUCh COJEP)KAHMUS CTaTbU, KHUTH, JIEKLIWU,
npeJHasHauYeHHbBIE JUIsl TOCIEAYIONIET0 BOCCTAHOBIICHUS HH(OPMAIMM C Pa3IUYHON CTETEHBIO
MTOJIHOTHI.

Koncnekt — 3T0 cucremaruyeckasi, JOTHMYECKH CBSI3HAs 3alllCh, OOBEAMHSIONIAs IUIAH,
BBIIIMCKH, TE€3UCHl WM, M0 KpallHEH Mepe, /1Ba M3 3TUX THUIIOB 3amucu. Mcxons u3 omnpeneneHus,
BBIIIMCKH C OTJEIbHBIMU IIYHKTAaMU IIJIaHA, €CJIM B LIEJIOM OHU HE OTPAXKAOT JIOTUKU ITPOU3BE/ICHHUS,
€CJIM MEXIY OTAEIbHBIMU YacCTSMU 3allUCH HET CMBICIIOBOM CBSI3M, — 3TO HE KOHCIEKT. B KOHCIIEKT
BKJIIOYAIOTCS HE TOJBKO OCHOBHBIE TIOJIOXKEHHUS, HO U JTIOBOBI, UX 00OCHOBBIBAIOIINE, KOHKPETHBIC
(baxThl ¥ IpUMEpPHI, HO 0€3 UX MOAPOOHOTO OMHUCAHMUSL.

KoHcriekTnpoBaHie MOKET OCYIIECTBIATHCS TPEMS CIIOCOOAMMU:

- LUUTUPOBaHKE (TIOJTHOE WJIM YaCTUYHOE) OCHOBHBIX MOJOXKEHHUH TEKCTa;

- Iepejaya OCHOBHBIX MBICJIEH TEKCTa «CBOMMH CIIOBAMM;

- CMEILIAaHHbI/ BAPUAHT.

Bce BapuaHThI IpeAnoaaratoT UCHOJIb30BaHUE COKPAIICHUI.

[Tpu HanMcaHUU KOHCIIEKTa PEKOMEHIYETCs CeNyIoLIas OCIe10BaTEIbHOCTD:

1. TIpoananu3upoBaTh COACp)KAHHE KaKIOro (parMeHTa TEKCTa, BBLACISS OTHOCHUTEIBHO
CaMOCTOSITEJIbHBIE 10 CMBICITY;

2. Bwigenuth U3 KaXkI0M 4aCTH OCHOBHYIO HH(MOpMAIINIO, yOpaB H30BITOUHYIO;

3. 3amucaTh BCIO BaXHYIO Ui TOCJIEIYIOIIEr0 BOCCTAaHOBIEHUS HWH(MOPMAILMIO CBOUMU
CJIOBaMU WJIN LUTUPYS, UCIIOJIb3Ysl COKPALLIEHUSI.

Pa3nenstor yeTsipe Buaa KOHCIEKTOB:

- TEKCTYaJIbHBIMN,

- IJIAaHOBBIH,

- CBOOOHBIMN,

- TEMaTUYECKUH.

TexcTyaJIbHBII COCTOMT W3 OTAEIBHBIX aBTOPCKUX HUTaT. HeoOXoauMo TOIbKO yMeHue
BBIIENATh (pa3bl, HECYIIHE OCHOBHYIO CMBICIOBYIO HArpy3kKy. OTO MpPEeKpacHbIl HCTOYHHK
JIOCIIOBHBIX BBICKa3bIBaHUN aBTOpa M MPHUBOAMMBIX MM (DakToB. TeKCTyaqbHBIH KOHCIEKT
UCIOJIB3YETCS IITUTEIBHOE BpPEMSI.

IlnaHoBBI — 3TO KOHCHEKT OT/AEIbHBIX (PAarMEHTOB MaTepHuaia, COOTBETCTBYIOIIUX
Ha3BaHUSAM IYHKTOB IpeABapUTENbHO pazpaboTaHHOrO MmiaHa. OH yYUT MOCIE0BATENBHO U YETKO
W3JIaraTh CBOM MBICITH, pad0TaTh HaJl KHUTOM, 0000Ias coaepkanue ee B (HOPMyIUPOBKax TUIaHA.
Takoil KOHCIIEKT KpaToK, MPOCT U SICEH 10 CBOEH ¢opMe. DTOo /1eTaeT ero He3aMeHUMbIM 1T0COOHEM
1pu OBICTPON MOJATOTOBKE JAOKJIAa, BHICTYIUICHHUS.

CB00OOAHBIH KOHCIIEKT — WHJIUBHUIYyaJIbHOE H3JI0KEHHE TEKCTa, T.€. OTPaXaeT aBTOPCKHUE
MBICJIM Yepe3 Ballle COOCTBeHHOE BuaeHue. TpebdyeTcs neTanbHas popadoTKa TEKCTa.

CBOOOIHBIN KOHCHEKT HpEACTaBiIsieT co00il codeTaHWe BBIMCOK, LIUTAT, MHOTAA TE3UCOB,
YacTh €ro TeKCTa MOKET ObITh CHa0)KeHa IIaHOM. DTO HauboJiee MOJTHOLEHHBIN BUJI KOHCIIEKTA.

TemaTHyecKnii KOHCHEKT — H3JI0KEHHWE HH(POpPMAlMK IO OJHOM TeMe M3 HECKOJIbKUX
HMCTOYHUKOB.

CocraBieHre TeMaTHYECKOro KOHCIEKTa YUuT paboTaTh HaJl TEMOM, BCECTOPOHHE 00AyMbIBast
ee, aHAIM3UPYs pa3IMyHble TOYKU 3pEHUS Ha OJAMH U TOT e Bompoc. Takum oOpa3om, 3TOT
KOHCIEKT o0sierdaer paboTy HajJ TEMOM NP YCIOBUU UCIOJIB30BAaHUS HECKOJIBKUX UCTOYHUKOB.
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SABJIICTCA KOHCIICKT,

OdopMiieHue KOHCIIEKTA

Ha3Banue KOHCIEKTUPYEMOTo MpOoU3BeAeHUs (MM €r0 YacTH) M €r0 BBIXOAHBIX JIAHHBIX,

T.e. OubIMorpaduveckoe onucanue JOKyMEHTa.

Ilnan Texcra.

Wznoxenne Hanbojee CYIIECTBEHHBIX TOJOKEHUH H3y4aeMoOro marepuaia (TEe3HChI)

IIOCJICA0BATCIIPHO U KPaTKO CBOUMMH CJIOBAMH WJIIM B BHUAC LHUTAT, BKIKOYasd KOHKPETHBIC

(aKThbI U IPUMEPHI.

Cocrapiss KOHCIICKT, MOXHO OTACJIBHBIC CJIOBa MW ILECJIbIC IPCHIOKCHHA IIHCATh

COKpall€HHO, BBIITUCBIBATH TOJIBKO KIIFOYCBEIC CJI0OBA, IIPUMEHATH YCJIOBHBIC 0003HaUYECHHS.

Yr1oObl Qopma KOHCIIEKTa Kak MOXHO Oojiee HArisIHO OTpakala ero CoJepKaHue,

pacrioniaraiite ab3ambl  «CTYIEHbKaMU)

Ppa3sHOro nBCTa.

Hcnone3yiite pedepaTUBHBIA CIMOCOO0 U3JIO0KEHHUS (HAIpUMeEp:

«PaCKpPBIBAET...»).

noJ0o0HO TIyHKTaM H TOANYHKTaM IUIaHa,
pUMEHSITEe pa3HOOOpa3HbIe CIIOCOOBI MOTYEPKUBAHUS, UCIIOIB3YHUTE KapaHAalll U PyYKU

CoOcTBEHHBIE KOMMCHTAapUuHu nojaraiTe Ha MoJjsX.

((ABTOp CUHUTACT...»,

HTorossim MNPOAYKTOM CaMOCTOATCIIBHOTIO HU3YUYCHUA JIMTCPATYPbI II0 KOHKPETHBIM TEMaM

TECTUPOBAHUC.

CpCACTBOM OLCHKKU JAHHOIO BHAA ACATCIBHOCTU — CO6CC€I{OB&HI/IC,

,Z[J'If[ YCIICHIHOTO OCBOCHHA JUCLUIIIMHBL, HCO6XOIII/IMO CaMOCTOATCIIbHO ACTAJIbHO U3Y4YUTDH

MMpEACTAaBJICHHBIC TEMBI I10 PECKOMCHAYCMbIM HCTOYHHUKAM I/IH(1)OpMaIlI/II/I

PexomMenayemble HCTOYHUKU MHGOpManuu
Ne Buabl caMocTosiTe1bHOH PadoThHI (Ne ucTouHMKA)
n/m OcnoBHnas | Jlomomau- | Meroau- | Muatepner-
TeIIbHAsA vecKas peCypehbl
CaMocTosiTeIbHOE H3yYeHHe JTUTEePaTypPhl
1 |Tema 1. OcHOBHBIE TIOHATHS U 12 14 12 12
OIlpeJIeNIeHusl. WneanbHble rasbl.
2 | Tema 2. IlepBblii 3aKOH TEPMOJUHAMHUKH. 12 1-4 12 12
TepMoxumusi.
3 | Tema 3. 3akoH I'ecca. 1,2 1-4 1,2 1,2
4 | Tema 4. Cneactsus u3 3axona 'ecca 1,2 1-4 1,2 1,2
S | Tema 5. VYpaBHeHue Kupxroda. 1-4
1,2 1,2 1,2
3aBUCUMOCTh TEIJIOBOTO s dekra
6 | Tema 6. BTopoil 3aKkOH TepMOTUHAMUKH. 1-4
1,2 1,2 1,2
[TonsTHE 06 SHTPONTUU
7 | Tema 7. AGCOTIOTHOE 3HAYEHUE SHTPOTIHH. 1-4
Ilocrynar  Ilnamka  (Tpernii  3akoH 1,2 1,2 1,2
TEPMOJUHAMUKN )
8 | Tema 8. @dyHmameHTambHOE ypaBHEHHE 1-4
['m66ca. M3menenue nsuepruum [mbbOca B 1,2 1,2 1,2
XUMHYECKHUX PEaAKIIHSIX.
9 | Tema 9.IIpeaMeT KOJUIOMIHON XHMHH. 1-4
1,2 1,2 1,2
OcCHOBHBIE TIOHATHUS U OTIPEICTICHHUSI.
10 | Tema 10. Knaccupukanuum IuCHepCHBIX 19 1-4 12 12
cucteM. MeTo/ibl TIONy4eHUsl TUCTIEPCHBIX ' ’ ’
11 i -
Tema 11.  OnTtuueckue  cBOICTBa 12 1-4 12 12
JIUCTICPCHBIX CHCTEM.
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12 | Tema 12. IToBepXHOCTHBIE SBJIEHUSI. 1,2 1-4 1.2 1.2
13 | Tema 13. AnHamuTuyecKkas XUMHSA Kak 1-4
Hayka. OcHoBHble mnoHsaTHS. Kparkas 1,2 1,2 1,2
UCTOPHS PA3BUTHS aHATUTHYECKONW XUMUH.
14 | Tema 14. vTeOpeTI/I‘IeCKI/Ie OCHOBBI 12 1-4 12 12
AQHATUTUICCKON XVMHH.
15 | Tema 15. OCHOBHBIE THIIBI HCIIOJIB3YEMbIX 12 1-4
XUMHAYECKHUX PEaKITUii. ’
16 | Tema 16. KauecTBeHHBI XHUMHYCCKHIA 192 1-4
aHasus. '
17 | Tema 17. DieMeHTbl  METPOJIOTHH 12 1-4
XUMHYECKOTO aHAJIN3a. '
18 | Tema 18. KonuuecTBEHHBIH XUMHYCCKHIA 192 1-4
aHaJIN3. '
2. | lloaroroBka K JIa00paTOPHBIM 12 1-4 12 12
3aHATUIM ’ ’ ’

Bonpocwt 015 cobecedosarnusn
Ba3oBblii ypoBeHb

Tema 1. OcHOBHBIE IOHATHS U onpeeneHus. aeanbHple ra3pl. Y paBHEHHE COCTOSTHUS UIE€ATIbHBIX
ra3os.

1. IloHaTHe TEPMOAMHAMUYECKON CUCTEMBI.

2. OTKpBITHIC, 3aKPHITHIE, H30JIMPOBAHHBIE TEPMOJUHAMUYECKHE CUCTEMBI.

Tema 2. [TepBblii 3aKOH TEPMOJMHAMUKH. TepMoXUMUs.

1. Buytpennsis sHeprusi. OyHKIUS COCTOSHHUSL.

2. Pabota — Makpockonmueckas popma nepeaadn SHEPTHH.

Tema 3. 3akon ['ecca.

1. IlonaTHe TEPMOXUMHH, TETIIOBOTO 3(pPeKTa XUMUIECKON PEaKIIH.

2. CtanmapTHOE COCTOSIHUE BEIECTBA.

Tewma 4. CnenctBus u3 3akoHa ['ecca

1. IlepBoe crneactBue 3akoHa ['ecca.

2. Ternora (3HTaNBNNA) 00pazoBaHus. TenaoBoil a3 ekt peakium.

Tema 5 . YpaBuenne Kupxroga. 3aBucuMocTh TEIIOBOTO 3P deKTa peakiuu OT TeMIIepaTypshl.
1. Tenja0eMKOCTb.

2.Y nenpHas TETUIOEMKOCTh — TEIUIOEMKOCTh €IMHHIIBI MACChl BEIIECTBA.

Tema 6. Bropoii 3akon TepmoanHamuku. [lonsaTre 06 sHTpOIHH

1. IIpomeccel, caMonpon3BOJIBHBIE U HE camorpoun3BoibHbIe. [TocTynar Kimaysuyca.

2. HeBO3MOXKHOCTh CO3/ITaHUS «BEYHOTO IBUTATENsT BTOPOro poza». TepmonnHamudeckas
BEPOATHOCTb.

Tema 7. AGcomtoTHOe 3HaueHue 3aTponun. [loctynar [Tnanka (TpeTuii 3aKOH TEPMOIMHAMUKH )
1. DHTpoOMUST COBEPIIEHHOTO KPHUCTAJLIA.

2. [Tocrosauas [lnanka.

Tema 8. ®yngamentanpHoe ypaBHeHue [ mo60ca. 3menenue sneprun [ m60ca B XUMHUYECKHUX
peaxkusx.

1. ®yrnamMeHTabHOE YpaBHEHUE TEPMOIUHAMUKH.

2. [Tonsitue pynkuuu ['m66ca, e€ BEIYUCICHHE.

Tema 9.I1peamer komnougHOM XuMun. OCHOBHBIE OHSITHS U ONIPEACIICHHUS.
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1. Ucropust pa3BUTHS HAYKH.
2. IlpuMeHeHne KOJUIOMIHOW XUMUH.
Tema 10. Knaccudukanuu nucnepcHbIX cucTeM. MeTo/ bl OTY4YeHUS TUCTIEPCHBIX CUCTEM.
1. Knaccuduxkarus no noasmwkHoctu gactuil 1d (1o ctpykrype).
2. Kimaccudukanys o pamepam 4acTUILL AUCTIEPCHON (a3bl.
Tema 11. OnTUueckue CBOMCTBA TUCHEPCHBIX CUCTEM.
1. MosnekynsspHO—KHMHETUYECKHE CBOMCTBA JUCIIEPCHBIX cUcTeM. PaccesiHue cBeTa B AMCIIEPCHBIX
CUCTEMax.
2. Ocmoc. Inddysus. bpoyHOBCKOE IBHKCHHE.
Tema 12. [ToBEpXHOCTHBIE SBJICHUS.
1. IToBepXHOCTHOE HaTSHKEHHUE.
2. CmauuBaHue.
Tema 13. Ananutuyeckas XuMus Kak Hayka. OcHOBHbIE NOHATHA. KpaTkas uctopust pa3BUTHS
AHAJINTUYECKON XUMHUH.
1. ctopus pa3BUTUS aHATUTUYECKON XUMHUM HEOTAEIMMA OT UCTOPUU PAa3BUTUS XUMUH U
XUMHUYECKOHN MPOMBIIUIEHHOCTH.
2. AHanuTHyecKast XMMHS KaK HayKa.
Tewma 14. TeopeTnyeckre OCHOBBI AHATUTUYECKON XUMUH.
1. 3agaun XMMHYECKOT0 aHAJIW3a: U3BICKAHUE U UCCIIE0BAHNE aHAIMTUYECKUX PEaKLUil BEIIECTB;
M3y4eHHE B3aMMOCBS3U M/Y CTPOCHUEM B-B U HX aHAJTUTUYECKUMHU CBOWCTBAMH.
2. 3aaun XMMHYECKOTO aHAIIM3a: U3yYeHHE U pa3paboTKa METOAOB Pa3JIeICHNUs BEIECTB;
CO3/JaHHE€ Ha OCHOBE AHAIUTUYECKUX CBOWCTB M AaHAJIUTHYECKUX pPEaKUUd B-B METOJOB
XMMHUYECKOTO aHAJIN3a.
Tema 15. OcHOBHBIE THUIIBI UCIIOIB3YEMbBIX XUMUYECKUX PEAKIIHIA.
1. I'pynnoseie peaxkuuy; u30MpaTenbHbIe (ceneKTUBHBIC) peakuuu; peakuuu
KOMIIJIEKCOOOpa30BaHuUs.
2. Peaknyu, UCIIOJIb3yeMble B aHATUTHIECKON XUMHHU: THIPOIIN3, OKHCIICHNE-BOCCTAHOBJICHNUE;
OCaXJICHHUE.
Tema 16. KauecTBeHHBIN XMMUUECKUI aHAIH3.
1. AnanuTuyeckue peakTUBbl U TEXHMKA BBIIIOJIHEHUS aHaln3a. MeTo 1l KaueCTBEHHOTO aHaIM3a.
KauecTBeHHBI aHAJIN3 KAaTHOHOB.
2. KucrnoTHo-oCHOBHAs cXxeMa POBE/ICHUS aHaIM3a CMECH KaTHOHOB.
Tema 17. DnemMeHTBI METPOJIOTHHA XMMHUECKOTO aHAIN3A.
1. CnocoOsbl BbIpaXeHUS! KOTUYECTBEHHOTO XUMHUYECKOT'O COCTaBa BELIECTBA.
2. DTarnbl KOJMYECTBEHHOTO XHMUYECKOTO aHaIH3a.
Tema 18. Konn4yecTBEHHBI XUMUYECKUIN aHAIM3.
1. I'paBumeTpuyeckuit ananus. Tutpumerpuyeckuit aHanus. OCHOBHbBIE TUITBI HHAWKATOPOB.
2. KuciiotHo-ocHOBHOE THTpOBaHUE. KpuBbIe THTpOBAHMS.
IloBBINIEHHBIN YPOBEHD
Tema 1. OcHOBHBIE NOHATHS U onpeaeseHus. MneanbHble ra3pl. Y paBHEHUE COCTOSTHUS
UJCAIBHBIX T'a30B.
1. YpaBHeHue cocTosiHUS UaeanbHoro rasza - Kianeipona — MenjeneeBa; ypaBHEHUE COCTOSTHHS
peanbHOro ra3za — ypaBHenue Ban-nep-Baanbca.
2. lHTeHCUBHBIE M SKCTEHCUBHBIE TEPMOJUHAMUYECKHE TapaMeTpsl. TepMoaMHaMU4ecKuit
Ipouecc.
Tema 2. [1epBblii 3aKOH TEPMOJIUHAMUKH. TepMOXuMUs.

83



1. Marematuyeckoe BbIpaK€HHE IMEPBOr0 3aKOHA TEPMOJUHAMUKH.

2. CoBpeMeHHasi TpaKTOBKa 3aKkoHa. CIIeCTBUSA 3aKOHA COXPAHEHHS SHEPTHH.

Tema 3. 3axon ['ecca.

1. I'maBHBII 3aKOH TEPMOXHMUH, MTO3BOJISIOIIMNA PACCUNTHIBATH TEIIOBBIEC A(P(PEKTH XUMUYECKUX
peaKuui.

2. YcnoBus, Ipu KOTOPBIX CpaBeUIuB 3aKkoH ['ecca.

Tema 4. CnencrBug u3 3akona ['ecca

1. CranpaptHas Teriora (dHTaNIbINEH) 00pa30BaHUs COSAMHEHUS.

2. Bropoe cneacraue 3akona ['ecca. TemnoTa (3HTaNIbINA) CTOPaHUs COCTUHEHUS.

Tema 5 . YpaBuenue Kupxroda. 3aBucumMocTh TEIioBoro 3¢ ¢exra peakiu OT TEMIIEpaTyphbl.
1. TemnepaTypHbIii KO3 GUIHEHT TEIUIOBOTOo 3 deKTa mporecca.

2. 3aBUCHMOCTH TEIUTIOBOTO 3(h(peKTa peakiiuu oT TeMIepaTyphl.

Tema 6. Bropoii 3akoH TepmoaunHaMuku. [ToHsTHE 00 SHTpPOITUU

1. CaMonpon3BOIBHOCTH (PUZNYECKOTO U XUMUYECKOTO Mpoliecca.

2. DHTpoOMUA - QYHKIHS TEPMOJIUHAMUYECKON BEPOSATHOCTU CUCTEMBI. DHTPOIUS — Mepa
Oecriopsika, xaoca.

Tema 7. AGcomtoTHoe 3HaueHue suTponuu. [Toctynar [lnanka (Tpetuit 3akOH TEPMOAMHAMUKH )
1. VpaBHeHue A1 BBIUMCIEHUS a0COIIOTHOTO 3HAUEHUSI SHTPOIMH ra3000pa3HOro BEUIECTBA.
2. Berancnenue abCoMOTHOTO 3HAYCHUS SHTPOITHH.

Tewma 8. ®ynnamentanpHoe ypaBHeHUe [ 1O0Oca. M3menenue sneprun [ m66ca B XUMHUYECKHX
peaxkusx.

1. Vcnonp30BaHuEe XUMUYECKOTO MOTEHIIMANIA [l ISl XapaKTEPUCTUKH CIIOCOOHOCTHU BEIIECTB K
XMMHUYECKUM MpeBpameHusIM (MM (a3oBbIM IEPEXoiam).

2. 3menenue sneprun [ m66ca B XUMHUYECKUX PEAKIIMSX.

Tema 9.1Ipeamer komutonaHON XUMHUHA. OCHOBHBIE OHATHS U ONPEIEIICHNUS.

1. OOBeKTHI HccaeI0BaHNs KOJUIOMAHOM XUMHUU M UX OCHOBHBIE IPU3HAKH.

2. KommonHoe coctosiHue. J{ucrepcHbIe CHCTEMBI.

Tema 10. Knaccudukanun aucnepcHbIx cucTeM. MeTobl OTyYeHHs IUCIIEPCHBIX CUCTEM.

1. Knaccudukanust mo arperaTHOMY COCTOSIHUIO JUCTIEPCHOU (pa3bl U TUCTIEPCHOHHOU CPEJIbI.
2. Knaccugukanus mo cuie Mex(a3sHoro B3auMoOJIeHCTBUS AUCTIEPCHON (a3bl U IUCTIEPCHOHHON
CpElpbl.

Tema 11. OnTudeckue cBOMCTBA IUCIIEPCHBIX CUCTEM.

1. CenuMeHTallMOHHOE PAaBHOBECHE.

2. Ilornomenne cBeTa U okpacka 3ojei. OKkpacka JUCIIEPCHBIX CUCTEM.

Tema 12. [ToBepXHOCTHBIE SIBJICHUS.

1. ®noramnus.

2. IloHsiTHE TOBEPXHOCTHOTO HATSKEHUS, €r0 H3MEPEHHE U 3aBUCHMOCTD OT TEMITEPATYPHI.
Tema 13. Ananutuueckas Xumus kak Hayka. OcHOBHBIE TOHATHS. KpaTkas uctopust pa3BuTHs
AHAJINTUYECKONW XUMHUH.

1. OtnenpHbIE TPUEMBI K METOBI XUMHUYECKOTO aHAIIN3A.

2. OCHOBHbBIE TIOHATHSL.

Tema 14. TeopeTnueckre OCHOBBI AaHATUTUYECKON XUMUU.

1. KayecTBeHHbIH, KOTMYECTBEHHBIH, CHCTEMHBIN U CTPYKTYPHBIA XUMHUUECKUN aHAJIN3.

2. OnpeneneHye KaueCTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa BELIECTB, UX CTPYKTYPHI U
CUCTEMHBIX B3aUMOCBSI3€H C IOMOIIbI0 METOJI0B XMMUYECKOTO aHAIN3a.

Tema 15. OCcHOBHBIE THIIBI HCTIOJIB3YEMBIX XUMUYECKUX PEAKIIHA.
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1. Curnasbel METO/I0B KaYECTBEHHOI'O aHAJIN3a: 00pa30BaHKEe WM PACTBOPEHHE OCaJlKa; MOsSBICHUE,
M3MEHEHHE, HCUC3HOBEHUE OKPACKH PacTBOpa (LIBETHBIC PEAKIIUH ).

2. CurHaybl METOZIOB KQUECTBEHHOTO aHAJIM3a: PeaKIKi 00pa30BaHUsl KPUCTAIUIOB CTPOTO
ornpeaenéHHoul (HOpPMBI; peaKIIMK OKPAIIMBaHUS TIJIAMEHHU.

Tema 16. KauecTBeHHBI XUMUYECKUN aHATH3.

1. AnanuTuyeckue peakuny KaTuoHOB. KauecTBeHHbIN aHAIu3 aHUOHOB.

2. KauecTBeHHBIN aHAJIW3 HEU3BECTHOTO BEIIECTBA.

Tema 17. DneMeHTBI METPOJIOTUU XUMHUUYECKOTO aHAJIN3A.

1. IlpencraBienue pe3yabTaTOB aHAIM3A.

2. 3navammme nudpsl.

Tema 18. KonnuecTBeHHBIN XUMUUECKUI aHAIIN3.

1. KoMILJIeKCOHOMETPUYECKOE TUTPOBAHHUE.

2. OKHCTTUTEIIEHO-BOCCTAHOBUTEIILHOE TUTPOBAHKE.

[Ipouenypa npoBeaeHUs JaHHOTO OIIEHOYHOT'O MEPOIPHITHSI BKITFOYAET B ce0s BOITPOCKHI 0a30BOT0
Y TIOBBIIIICHHOTO YPOBHEM sl coOeceI0BaHMsI, KOTOPBIE MO3BOJISIFOT OLEHUTH OTBETHI CTYIEHTOB 10
TeMaM JUCUUIIIHHBI «DU3ndecKas, KOJUIOUIHAS U aHATTUTHYECKAst XUMUSD).

[Ipennaraempie CTYAEHTY BOIIPOCHI AJisi cOOECEeI0BaHUS MO3BOJISIIOT IPOBEPUTH CIIEIYIOIINE
komnerenimn: OK-7, TIK-24, TIK-26. Bompocel mis cobeceqoBaHUS TMOBBIIIEHHOTO YPOBHS
OTJIMYAIOTCS OT 6a30BOTO OOJIee TIYOOKHMMU 3HAHUSIMU MaTepHalia.

[Ipu moAaroToBKEe K OTBETY CTYJAEHTY MPEAOCTABIISICTCS MPaBO IMOJH30BAHUS CIPABOYHON
JUTEpaTypol, TaOIULIaMU, KOHCIIEKTOM.

Kpurepun oueHuBaHmsi:

Oyenka «omauyHO» BBICTABIAETCS CTYAEHTY, €CIU TEOPETHYECKOE COJEpkKAaHUE Kypca OCBOEHO
MOJIHOCTBIO, 0€3 MpOOEeNoB; HCYEPIBIBAIOIIE, MOCIEA0BATENbHO, YETKO M JIOTHYECKH CTPOITHO
u3NaraeT Marepual; CBOOOJHO CIpaBIsSeTCSs C 3aJauyaMd, BOMPOCAMHU U JAPYTUMH BHIAMU
MPUMEHEHUS 3HAHH;, MCMONb3YyeT B OTBETE JOMOJHUTEIBHBIA MaTepHuan BCe MPEeIlyCMOTPEHHbBIE
MPOrpaMMOil 3aJIaHUsI BHIMIOTHEHBI, KAYECTBO X BBIMOJHEHHUS OIEHEHO YHCJIOM 0auioB, OJM3KUM K
MaKCUMaJIbHOMY; aHAJIM3UPYET TOJYYCHHBIC PEe3YyJIbTaThl, MPOSBISAET CAMOCTOSTEIHHOCTh MPH
BBITIOJTHEHUH 33/IaHUM.

Oyenka «xopouio» BBICTABISIETCS CTYJEHTY, €CJIH TEOPETHYECKOE COJIepKaHUE Kypca OCBOCHO
MOJIHOCTBhIO, HEOOXOJIMMBbIE MPAKTUYECKHE KOMIETEHIIMM B OCHOBHOM C(OpPMHUPOBAHBI, BCe
MPEeIyCMOTPEHHBIE MPOrpaMMoil 00ydeHus y4yeOHbIE 3aJaHusl BBIMIOJIHEHBI, KAa4eCTBO UX
BBIMIOJIHEHUS JIOCTATOYHO BbICOKOE. CTYNEHT TBEPAO 3HAET MaTepHall, TPaMOTHO U MO CYIIECTBY
M3JIaraeT ero, He J0IMYCKasl CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIPOC.

Oyenka «y0061emeopumenbHo» BBICTABIISCTCS CTYACHTY, €CIIH TEOPETHIECKOE COJEPIKaHUe Kypca
OCBOCHO YAaCTUYHO, HO TIpoOeIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, OOJIBIIUHCTBO
MPEAYCMOTPEHHBIX MPOTPaMMOM 3aJaHUH BBIOJIHEHO, HO B HUX UMEIOTCS OIMMOKH, TIPH OTBETE Ha
MOCTaBJICHHBI  BOMPOC  CTYACHT JOMYCKaeT HETOYHOCTH, HEJOCTaTOYHO IPABUIIHHBIC
(bOpMyIUPOBKH, HAOMIOJAIOTCS HAPYIICHUS JIOTHYECKON IOCIIeJOBAaTeIbHOCTH B U3JOKEHUU
MIPOrPaMMHOTO MaTepHaia.

Oyenka «Hey0081emeopumesibHO» BBICTABISIETCS CTYACHTY, €CIIM OH HE 3HAET 3HAYUTEIbHON YacTh
MPOrPaMMHOTO MaTrepuala, IOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIUMHU
3aTPYTHCHUSIMU BBITIOJIHSIET JIA0OpAaTOPHBIE PaObOTHI, HEOOXOAMMBIC MPAKTHUYECKUE KOMITETEHIIUU
He c(OPMHUPOBAHBI, OOJIBITUHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON OOYyYCHHSI y4eOHBIX 3aJlaHUi
HE BBINOJHEHO, KAY€CTBO MX BBIMOIHEHHS OLEHEHO YHCIOM 0ailioB, OJM3KUM K MUHUMAaIbHOMY.
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5. Meroanyeckue yka3aHusi (o BUIAaM padoT, NMpeaycCMOTPEHHbLIX padoueil mporpamMmoi
JUCIMTIJIMHBI)

CamocmosmenvHoe 6blnoiHeHue 3a0anuti

3amaHus ¥ yIpaKHEHHS JJIsl CAaMOCTOSATENLHOW pabOThl MPEUMYIIECTBEHHO COJEpXKaTcs B
y4e0HO-METOIUYECKOM KOMIUIEKCE IUCIHUIUIUHBI (METOJUYECKHX YKa3aHUSAX K CEMHHAPCKUM
3aHATUSAM U METOIMYECKHUX YKa3aHHSIX IO CaMOCTOSTEIbHOM pabore cryaenTtoB). Kpome Toro,
3alaHusl M YIOPaXHEHHsT MOTYT IMpeajiaratbes IMpenojaBaTesssiMud  Kadeapbl, BeAYHIMMHU
ceMHHapckue 3aHATusA. Ha jekumsx mpenojaBaTeny Takke JArOT 3aJaHus JUIsl CaMOCTOSITEIbHON
paboTHI.

B pamkax camocTosITeNIbHOM padOThI CTYI€HTHl CAMU MOTYT IpeJylaraTb COOCTBEHHbBIE TEMBI
1 (OpMBI BBITIOJIHEHUS 3aJJaHHH.

Cnava 3amaHus TNPOU3BOJIUTCS NPENOAABATENIO, BEAYLIEMY CEMHUHApPCKUE 3aHATUSA, B
YCTaHOBJICHHBIE UM CPOKH.

B cocraBe wMmeroaMueckux yKa3aHUH K CEMHHAPCKUM 3aHITUSIM IPEAYCMOTPEHBI
pPEKOMEHIallK 0 TOJITOTOBKE K CEMHHAPCKOMY 3aHATHIO. [Ipu BbImOMHEHUH pabOThl CTYIEHTHI
MOTYT HCIOJIb30BaTh HE TOJbKO METOJMYECKHE YKa3aHMs 110 PEIICHHUIO 3aJady, HO M Jpyrue
MaTepuaibl yueOHO-METOINYECKOT0 KOMILJIEKCA.

Tpebosanus k ogpopmaenuio 3a0anutl

3amaHusi MO CaMOCTOATENIbHOW paboTe MOMKHBI ObITh O(GOPMIIEHBI B COOTBETCTBUU C
tpeboBanusimu ['OCT 7.32-91 (MCO 5966-82). CrpaHUIBI TEKCTa IOJKHBI COOTBETCTBOBATH
dbopmaty A4 (210 x 297 Mm).

TekcT 3amaHuil JOKEH OBITH BBINOJIHEH Ha OJHOM CTOPOHE JIMCTAa C IPUMEHEHHEM
KOMITBIOTEPHBIX YCTPONCTB. Ilpyu HCIIONB30BaHUU MEPCOHANIBHOTO KOMIIBIOTEpPA PEKOMEHAYETCS
ucnosb3oBath cpeny Windows, pegaktop Word. [lapamerpsl JOKyMEHTa CIIEIYIOIINE: UHTEPBAT —
1,5, kernb (pasmep) — 14, mpudt — Times New Roman. OyHkiusa nepeHoca clioB 00si3aTeNbHA.
TekcT cnenyeT neyataTh, COOMIOAAs CIEAYIOIIME pa3Mephl moiei: gesoe - 30 Mm, npasoe - 10 mwm,
BepxHee - 20 MM, HIkHee — 20 MM.

Hywmepanust cTpanuil HauMHAaeTcCs €O CTpPaHUIBL, COJEp)Kalleil oryaBiieHue paboThl, U
MIPOU3BOJIUTCS apaOCKUMU [udpamMH B TPaBOM BEpXHEM YTy UcTa. TUTYNBHBIN JTUCT BKIIOYAETCS
B OO0IIyl0 HyMepaluio, HO HE HyMmepyeTcs. B mNpunoxeHusX CTpaHUIbl HE HYMEpPYIOTCS.
Wnmoctpanuu, cxeMbl, Trpadukd, TaONWIbI, pacHoONOKEHHbIE Ha OTIAEIBHBIX CTpPaHHUIAX,
BKJIIOUYAIOTCS B OOLIYI0O HyMEPALIUIO CTPAHMII.

TexcT OCHOBHON dYacTW pabOThl MOXKET MOAPA3AENAThCS Ha pa3felnbl U TOoJpa3ielbl.
Kaxnpiii pasgen cienyer HauMHATh ¢ HOBOWM cTaHUIBL. Pa3niensl m mojpaszaensl JOJKHBI UMETh
HAaMEHOBAHHME - 3aroJIOBKM, B KOTOPBIX KpPAaTKO OTPaXaeTcsi OCHOBHOE COJIEP)KAHHUE TEKCTa.
3aroj0BKU PA3eNioB MHUINYTCS CUMMETPUYHO TEKCTY MPOMHUCHBIMU (3arjaBHBIMH) OyKBaMH W
BBIICTISIIOTCS KUPHBIM MIpU(TOM. 3arojOBKM MOAPA3JENOB MUIIYTCS C ab3ala CTPOYHBIMU
OyKBaMH, KpOM€ TIEPBOM — MPOMKMCHONW M TAKXKE BBIICTSAIOTCS KUPHBIM ImpudToM. CokparieHHOe
HaIllUCaHME CJIOB B 3arojIOBKax He jAomyckaercs. IlepeHochl coB B 3aroyioBKax HE JTOMYCKAalOTCH.
Touky B KOHIIE 3ar0JI0BKa He CTaBsAT. Eciiu 3aroioBOK COCTOUT U3 ABYX U O0Jjiee MpeUIoKeHUH, UX
pasznenaoT Toukod. IlomuepkuBaHME 3arojlOBKOB HE JOIycKaeTcs. PaccTosHMe MExIy
3arojioBKaMu paszena (1mojpasjena) U MOCIeAYyIOIMUM TEKCTOM JIOJKHO ObITh PaBHO OJMHAPHOMY
MexXcTpouHoMy uHTepBany (10 MMm), a paccTosiHUE MEXAy 3arojIOBKOM MoJipa3jiena U MOCieIHen
CTPOKO# MPEABIIYIIEro TEKCTa — 2-M OJMHAPHBIM MEKCTPOUYHBIM HHTEpBaIaM (15 Mm).

B TekcTe He MOMKHO OBITH PUCYHKOB M TaOMUI] 6€3 CChIJIOK Ha HUX. PUCYHKM U TaOIUIIBI
pacrojararoTcs B TEKCTE€ cpa3y MOCJIe CCbUIOK HAa HHUX. PUCYHKM TOJIKHBI MUMETh MOSICHSIOIIYIO
HAJMKUCh — HAa3BAaHUE PUCYHKA, KOTOpas MOMeNIaeTcs Mmoj HUM. PUCyHKH 0003HA4aroTCs CIOBOM
«Pucy». Touka B KOHIIE Ha3BaHUS HE CTaBUTCS. PUCYHKH cienyeT HymMepoBaTh MOCJIEI0BATEIbLHO
apaObckuMu 1uppamMu B CKBO3HOM TOPSJIKE B TIpeienax Bceil paboThI.

[Mudposoit Marepuan 1enecoodbpasHo odopmisate B Buae Tabmunbl. Kaxkmas Ttabnuia
JOJKHA UMETh 3ar0JIOBOK, KOTOPBIH JOJKEH OBITh KPATKUM U OTPaXKaTh COJIEPKUMOE TaOJIHIIBI.

Han HasBanuwem crmpaBa mumiercs cioBo «Ta0nwia» ¢ MOpsSAKOBBIM HOMEPOM apaOCKUMU
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muppaMu B CKBO3HOM IMOpsAJKE B Ipeaenax Bcel paboTbl. TemaTHueckuil 3arojlOBOK IMHIIYT
CTPOYHBIMH OYKBaMH, KpOME TIEPBOW MPOMUCHOMN. B KOHIIE 3arojoBka TOYKY HE CTaBAT. TaOnuiry
CIIeyeT pa3MelaTh TakK, 4TOObl €€ MOXHO ObUIO YHTaTh 0e3 MOBOPOTa PAa0dOTHI WM K€ C
MIOBOPOTOM IO 4YacoBoil crpenke. Tabnuiy ¢ OOJNBIIUM KOJIMYECTBOM CTPOK JOIYCKAeTCs
IIEPEHOCUTH Ha JIpyryto crpanuny. [Ipu nepenoce tabnuibl, Ha CIEAYIOLUIEH CTpaHMIIE TIOBTOPSIOT
ee mIanky W Haja Heil momemaroT Hagnuchk «lIpomomkenue Tabmn.» ¢ ykasanuem Homepa. Ecmu
[anka TaOMUIBl TPOMO3JKas, TO BMECTO HEE C IePEHECEHHOW YacTh B OTICIBHOM CTpOKE
MOMEIIAI0T HoMep rpad.

[Tpunoxenne ohopMisieTcsi Kak MPOJOJIKEHUE OCHOBHOM YacTH 3a/1aHusl, pacloiaraeTcs B
MOPSIAKE TOSBJICHUS CCBUIOK B TekcTe. Kakioe NpuioKeHue TOJKHO HAayuHAThCA C HOBOWU
CTpaHMIIBI U MMETh COJACP)KaTEeIbHBIA 3aroJIOBOK, Hare4daTaHHBINA >KUPHBIM IpudToM. B mpaBom
BEPXHEM VIJy IO/ 3arojioBKOM NPONUCHBIMU OykBamu meyaTtaercs cioBo «lIpunoxenue».
Hywmepanus pa3nenos, MyHKTOB, TaOJUI] B KaXK10M IIPUIIOKEHUU CBOSL.

6. PexomMenayemasi JUTepPaTypa H HHTEPHET - PeCypPChI:

OcHoBHas JiuTepaTypa

1.bpsauckuit b.51. Konnounnas xumus [DnekTpoHHbIN pecypce] : yuebHoe nocobue / b.5. bpsuckuid.
— DNeKTpoH. TeKCTOBbIe maHHbie. — CapatoB: By3zoBckoe oopazosanme, 2017. — 104 ¢c. — 978-5-
4487-0038-5. — Pexxum mocryma: http://www.iprbookshop.ru/66632.html

2. Ileperonuass O.B. IIpakTukym Mo aHaIUTUYECKOH XUMHH. DPHU3HKO-XUMHYECKHE METOIbI

aHanm3a [DnekTpoHHBIH pecypc] : yuebnoe mocobme / O.B. Ileperonuas, C.A. CokomoBa. —
DNEeKTpOH. TEKCTOBble JAaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbI ATrpapHblii
VYuuepcurer uMm. Mmmnepatopa Ilerpa Ilepsoro, 2017. — 100 c. — 2227-8397. — Pexum
nocryma: http://www.iprbookshop.ru/72731.html

JlonoiHUTEILHAA JHTEpaTypa

1. ®Owusmueckas xumus. Teopuss M NpPaKTUKa BBIIOJIHEHUS pacyeTHbIX pabor. Yacte 1.
OKCTEHCUBHBIE CBOWCTBAa TOMOTEHHBIX cucTeM [DnekTpoHHbIi pecypc] / E.M. CrenanoBckux [u
ap.]. — DIEeKTpOoH. TeKCTOBbIE AaHHbIe. — ExarepuHOypr: Ypanbckuil ¢peaepanbHblii YHUBEPCUTET,
2016. — 136 ¢. — 978-5-7996-1689-2. — Pexxum nmoctyna: http://www.iprbookshop.ru/66611.html
2. Ousnueckas xuMusi. Teopust M MpaKTHKa BHITOJIHEHHs pacueTHBIX padoTt. YacTh 2. XuMudeckoe
u ¢a3zoBoe paBHOBecue [DnekrpoHHblid pecypc] / E.M. CrenaHoBckux [u ap.]. — DIEKTpOH.
TeKCTOBbIe JlaHHbIE. — ExatepunOypr: Ypanbsckuil ¢penepanbublit yausepcuret, 2016. — 160 ¢. —
978-5-7996-1691-5. — Pexum nocryna: http://www.iprbookshop.ru/66612.html

3. I'puropresa JI.C. ®usnueckas xumus [IIEKTPOHHBIN pecypc]: yuedHoe mocodue/ ['puroprena
JI.C., TpudonoBa O.H.— DnekTpoH. TeKCTOBbIe HaHHBIE.— M.: MOCKOBCKUH TOCYIapCTBEHHBIN
cTpouTeNbHbI yHUBepcuteT, At [T Op Menna, O6C ACB, 2014.— 149 c¢.— Pexum mocryma:
http://www.iprbookshop.ru/26215.— DBC «IPRbooks, mo napoito

4. AHanmuTuyeckas XUMHUS U (DU3UKO-XUMHUYECKHE METOJBl aHaln3a [DJIEeKTPOHHBIN pecypc] :
71a00paTOPHBI MPAKTUKYM / . — DJEKTPOH. TeKcToBble NaHHble. — CaparoB: Aii [Tu Op Menua,
2018. — 118 c. — 978-5-4486-0057-9. — Pexxum noctyna: http:// www.iprbookshop.ru/70757.html

HNuTepHeT-pecypcebl:

1. «YuuBepcurerckas OubOmuoreka online». OTkpeiT moctym K 06a3zoBoit kouteknun DBC
«YuuBepcuterckas oubnmoreka online» (6osee 24 000 u3ganuii). http://www.biblioclub.ru

Jlor. Ne 128-04/16 ot 23 mas 2016r.

2.9BC «IPRbooksy. : http://www.iprbookshop.ru .[lor. Ne2039/16 ot 27 anpens 2016
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