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Coaep:xanue

BeeneHue

JlaGopaTtopHas padora Nel. M3yueHHe KHHETHKH PEAKIIHH HHBEPCHH CaXapO3El.

JlaboparopHasg padora Ne2. M3yueHHe KHHETHKH PEaKIH B3aHMOJAEHCTBHS XJIIOPH/IA Kejle3a ¢ HOMHIOM
KaJIHs.

JlabopaTtopHas padota No3. [IonydeHHe SMYIIbCHI H H3ydeHHe HX (PH3HKO-XHMHYECKHX CBOHCTB.
JlaboparopHas padora Ned. [lonydeHHe ITeH H H3YUYEHHE HX YCTOHYHBOCTH.

JlaGopaTtopHasg padora Ne> Peaxiinum oOHapykeHHI KaTHOHOB I-11I aHalIHTHYeCKIX TPYIOL.
JlaGopaTtopHas padora Ne6. Peaxiinm oOHapyKeHHS KaTHOHOB 1V- VI aHaIHTHYECKIX TPYIIIL.
JlabGopaTtopHasg padora Ne/. Peaxiinm oOHapyKeHHS aHHOHOB | aHAIMTHYeCKOH I'PYIIIIEL.

JlaGopatopHasg padora Ne8. Peaxkiimm oOHapyKeHHS aHHOHOB 11 1 11l aHamuTHYeCKIX TPYIIIL.

JlaGoparopHasa padora Ne9. AHaAIN3 CMECH BEIIECTB HEH3BECTHOI'O COCTaRBA.
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BBeaenue
JHucimmimHa « QH3HYecKas, KOIOHAHAS U aHAIMTHYECKAs XUMILSD) OCBAaHMBAaETCs CTYIAECHTAMH B
TeyeHHe 135 wvacoB. YacTe astoro BpemMeHH (94,5 4acoB) OTBOAHICS Ha CaMOCTOSTEIILHYIO, HIIH
BHEAYIHTOPHYIO, PabOoTy CTYIeHTOB, Apyrad 4yacTh (40,5 4acoB) — 3TO ayAHTOPHBIE (POPMBI PabOTHI
(JTeKIOHHBIE H JTA0OPaTOPHBIE 3aHSATHS), KOTOPHIE OPTaHH3YIOTCS HEIIOCPEICTBEHHO ITPEIIOJaBaTEIIEM.

JlJaGopaTopHOe 3aHATHE SBISETCA BakHeimmel QopMoil ycBoeHMS 3HaHHIL. OUeBHIHBI TPH
CTPYKTYPHBIE €r0 YacTH. IpeABapsroInas (IIOATOTOBKA K 3aHSATHIO), HEIIOCPEACTBEHHO caMa padoTa
(BBITIOJIHEHHE ITPAKTHYECKOH 4YacTH) H 3aBepHIarolias 4acTh (padoTa CTYAEHTOB IIO0 YCTPAaHEHHIO
O0OHapYKHBIIHXCS ITPOOEIOB B 3HAHISIX).

JlabopaTtopHOe 3aHATHE SBIISETCS CPEACTBOM IIPOBEPKH 3HAHMIL, OTPaOOTKH ITPAKTHYECKHX HABBIKOB
10 JIMCIUIUTHHE. BBITOIHSIA 1adopaTopHyIo padoTy, CIVIIATEIH JOIKHBI IT0Ka3aTh YMEHHE BBIJEIIHTE
OCHOBHBIE ITONMOKEHHS, H3VUHTh MX AEHCTBHE Ha ITPaKTHKE, a TaKKe Jelarh IMPaKTHYeCKH 3HAUYMMBIE
BBIBOJIBI M3 TEOPETHUECKHUX TTOJIOKEHIH.

Ko BceM mabopaTOpHEIM 3aHSITHSM [aH IepeyeHb Hanbolee BaXKHBIX BOIIPOCOB, HEOOXOIHMBIX IS
YCBOEHH S, a TaKXe IIPHUBEIAEH CIHMCOK OCHOBHOH M JOITOMHUTEIBPHOH JIHTEPATYPhI, HEOOXOMUMOH IS
H3VUEHHAL.

J171s1 BEITOIMHEHH S ITabopaTOpPHOH paboTel HeOOXOAHMO BECTH KOHCIIEKT B OTJEIIPHOH TeTpaaH. TaKoH
KOHCITEKT MOKET OBITh B (pOPME IUIaHA C OITHCaHHe LIEIH Pad0oThI, OCHOBHBIX MAaTEPHAJIOB H 000D Y OBaHHSL,
BKCITEPHMEHTA M BBIBOJIA.

Ecmu coyiarens He BBIITOMHIII J1a00paTOPHVIO PadoTy HWIH ITPOITYCTHII €0 IT0 KAKOH-TO ITPHYHHE
(B TOM uHcIIe H ITO OOJIe3HH), OH O0f3aH BO BHEYPOYHOE BpeMs OTpaboTaTh ee OTUYHTAThCS IIepe]
IIpEIogaraT eJIeM, BEAVIIHM 3aHATHE B IpyImie. [[pH BOSHHKHOBEHHH TPYAHOCTEH ITPH H3YUEHHH Kypca,
HEOOXOMMMO TIOCETHUTH KOHCYIIBTAIMIO IIPEIOMABaTENsL, BEAVIINETO 3aHATHSA, B COOTBETCTBHH C
rpaKOM KOHCYIIBTAI[HI, KOTOPBHIM HMeeTcS Ha Kadeape  TeXHOIOTHH ITPOAYKTOB ITHTAHHS H

TOBAPOBCACHH .
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JladbopaTtopHasn padora Ne 1
Tema: H3yuenne KHHETHKH peakKIi HHBEPCHH €aAXaPO3bl

Ilenv pabomobt: M3yueHne KHHETHYECKHX XapaKTEPHCTHK PeaKI[HH IIepBOro (IICeBIOIEPBOIO)

TTOpsIAKa.

Dopmupyemsle _KomnemeHyuu: IK-4.
Teopemuueckas uacmo:

CﬂXﬂpﬂBﬂ H ITPOAYKTEI eé I'HAPOIIM3d ABJIIOTCH OIITHYCCKIH aKTHBHBIMH BCIIICCTBAMH, IIO3TOMY JJIA
KOHTPOIIA 34 XOJJ0M I[ElHHGﬁ PEaKIfHIlI BO3MOHO HCIIOIIB30BAHHE ITOIIPHMETPHUCCKOI'O MCTOAA. Ilo
MCPC HAKOILICHIA IIPOAYKIOB I'HAPOIII3a ITPOHCXOAHT H3MCHCHHC 3HdAKd VYIJIa BPAIlCHIA IUIOCKOCTH
ITOIIPH30BAHHOI'O CBETAd C OTPHIIATCIIbHOI'O Hd TTOJIOKHUTEIILHBIH. DTO ABJIIEeHHEe Ha3bIBaeTCH HHEEpCHEﬁ.
Peaxins rugpomnmsa caxapossl B IPHCYTCTBHH HOHOB H:
C12H22011 ----> CsH1206 + C6H1206
caxaposa IIIOKO3a  (PpyKTO3a
SIBISIETCS OMMOIIEKYIISIPHOM H €€ CKOPOCTh MOJKET OBITh pacCUHTaHa I10 YpaBHEHHIO
v=Kk CCH}ZBPDSBICBQ,HE:I

O,I[HE[I{G ITPH ITPOBEACHIH IT'HAPOIIH3a B pﬂBﬁﬁBHEI—H—I(}M PaCcTBOpPEC, KOI'Td KOHLICHTPAIlHA BOJbL B
Xo0IE ITpolnecCa MCHACTCA HC3HAUHTCIIBHO, BCIIHYIHY CBD;;E,I MOKHO CUYHTATh ITOCTOSIHHOH H TOL'J1da
YPaBHCHHC 3dKOHa ,[[EﬁGTE}*TOH_[ID{ MACC MO HO 3allHCaThb CIICAVIOIIIM GﬁpﬂSﬂM:
V= kFCCEJ{apDSbI
r1e k' = k Ceoger

HPH JTOM TCHUCHHC THAPOIH34d ITOAHHHACTCA KHHETHUCCKOMY YPABHCHHIO I PCAKIHH 1-ro
ITOPAIKA.

1 Co
k=—1In
t C
rae Co — HavalIbHas KOHI[EHTPAI[HI caxaposbl, C —KOHI[EHTPAI[H caxaposbl, Ha0mrofaeMas KO BpeMeHH

t, TpPOWIEAINIeMY OT Hayajga  peakii.  [Io3ToMy  JaHHVIO  PEakIHI0  OTHOCIT K
TICEBIOMOHOMOJIIEKYILIPHEIM (HJIH PeaKLHsIM IICEBIOIIEPBOIO IIOPSIIKA).
Y CTPOHCTBO M ITPHHIAIT IEHCTBHS IIOJISIPHMETPA.:

MoHOXpOMaTHYECKHH CBET OT HCTOYHHKA (HAaTPHEBOM JIaMIIBI), PAacIIOIOKEHHOIO B OTEeIeHHH
(1) mpoxomur dyepe3z monsgpH3zaTop (2), CTAaHOBSACH IIPH STOM IONSAPH30BAaHHBIM. Jlamee 1Iy4
MOISIPH30BAHHOIO CBeTa IIONMajgacT B KIOBETHOe OTJeleHHe (3), IIe paclionaraeTca KroBeTa (4) c
HCCIEeAYEMBIM PAacTBOPOM. Ecm B KIOBETe HMEETCS OITHYECKH AKTHBHOE BEIIECTBO, IUIOCKOCTH

MOTANIRATIMU_ CRATA TIORONAUMRAATCT RITNARN UMW BIIEB0 B 3aBHCHMOCTH OT IIPHPOALI BEINECTRA.
NOKYMEHT noanncAaH

| SNEKTPOHHOW NOANMUCLIO
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| CBeTa MOXKeT IPOHTH 4yepe3 aHalIH3aTop (5) H
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OTcYeT IMOKa3aHHH ITPOH3BOMHUTCS C IIOMOIIBIO IIIKAJI, PACIIONOKEHHEBIX IO 00 CTOPOHEI OT OKVIISpa B
oKomiKax (8). BKmroueHne H BRIKIIFOUEHHE ITPHOOpa OCYIIECTBIIETCS TyMOIepoM (9).

I/IBMEPEHI[H C IIOMOIIBIO ITOJIAPHMETPA ITPOBOAATCA CIICAYIOIIIM D‘ﬁpﬂBGMZ

|. ITocie BKIIOUEHHS ]’[pHﬁGp IIPOI'PCBACTCA OKOJIO 10 MMH IO TTOSBIEHHA APKOI'O KCIITOI'O CBCTA B

BEHTIJISIHOHHEIX OTBEPCTHSX OTAeNeHHs (1).

2. KioBera (4) 3amomusercss Ge3 ITy3BIPbKOB BO3IyXa HCCIIELYEMBIM PAacTBOPOM H IIOMEIIAETCS B

KIOBETHOE OTACIICHHE (3): KPBIIIKd KIOBETHOI'O OTACJICHHA 3dKPBIBACT CA.

3. BpamenneM peryisaropa (10) yecraHaBIHBaeTcsI pe3KOCTh H300pakeHHd B oKyiIpe (6). IIpH 3ToM Ha
yepHOM (DOHE JOIKeH OBITh BHAEH JKEIITHIH KPYKOK, pa3jlelIeHHbIH BEePTHKAIILHOH JTHHHEH, OHA H3

TTOJIOBHH KPY2KKa MOKeT ObITh Oolee TEMHOH, YeM ApyTas.

4. IToBoporom perynsgropa (7) MDOCTHTAeTCsS TaKoe IIONOKEHHeE, IIPH KOTOPOM 00 ITOIOBHHEI
OCBEIIEHHOI'0 KPYKKa IMPHOOPETAOT OJMHAKOBYIO SPKOCTh H BEPTHKAIbHAS I'PAaHHI@A ITOITYKPYKHI
HCYe3acT.

BHUMAHME! Ecmi npu BpareHHH peryisiropa (7) BOKPYT CBETOBOIO KpPy»KKa BMECTO YepHOro (poHa

IOSBIISETCS KEINTOE CBEUEHHE, 3HAYMT aHAIM3aTOp BBIBEJIEH H3 UYBCTBHUTEIBHOH OOmMacTH. B 3TOM

clIyyae CIeAyeT OpPHEHTHPYSCH IT0 IKane (8) COBMECTHTh HYIHM IOJABH)KHOM INKAIbl H HEIOABHKHOIO

HOHHYCA4 H Ha14Th H3MCPCHHE CHOBA.

5. Yron nmoBopota (“BpalleHns’”) TNIOCKOCTH TTOIIIPH3ALIMH CBETOBOTO JIYYa OIPEIEIIeTCs ¢ TIOMOIIBIO
mKai (8). IIpH IIpenH3HOHHBIX H3MEPEHHSIX YIOJI OTCUMTBIBAETCS ABaXKABI (10 JIEBOH H IO ITPaBOM
IIKale) C BBUHCIEHHEM CPeJHEero apH(METHYECKOrO, IIpH YYeOHBIX H3MEPEHHSIX MOKHO
OrPaHHYHTHCS OZHHM OTCUYETOM ITO JIEBOH IIKAJIE.

[IpuHIGMIT OTCUYeTa ITOKa3aHII IPHBEACH Ha PHCYHKE HIKe. JlelleHHSd IOABHKHOH IIKalIbl HaHECEHBI

yepe3 Kaxaple 0,5 rpagyca. HelloaBHIKHBIIT HOHHYC ITO3BOJISET OIPeJelIHTh Yroll ¢ TOYHOCThIO 0,02°

CHayanaa OIPeaeIseTcs YHCIO I'PaayCcoB, OTISISIONHX HYIb HOHHMYCA OT HYIS ITOABMKHOM IIKAJIHL.

3aTeM chelHd JelleHHH HOHHVCA HAXOMHTCS TaKoe. KOTOpOE CIIMBACTCA B OAHY JIHHHIO C KaKHM-THOO

OOKYMEHT NMOAMUCAH
) SNEKTPOHHOW NMOANMUCKIO 'ca JaeT Jecsarble M COThIle JOmM rpagyca. Oda
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Qb opyo 06 aHuie U MAMEPUATILL.

[IomstprMETp ¢ KIOBETOH, BOASHAS OaHs, CKISHKA C TIPHUTEPTOH IIPOOKOH, TEPMOMETP, LIHIIHHIPEL Ha 10
MJI, pacTBOP caxapossl 20%, pacTBOPEI COJISTHOHN KHCIIOTHL 1H., 2H., 3H., 4H.

OCHOBHas XHMH4YecKasa IMocyia: MpoOHPKH (B IITaTHBe), KOIOBI, XHMHUYECKHE CTaKaHBI ITOCIIe PaboTEI
TI[ATEIIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HCIIOIb3YeMas IS ITPOBEAEHHSI OTAEIbHBIX
TabopaTOPHEIX padoT, BEIJAETCA H CHAETCS UHCTasd 1ab0opaHTy.

TexHuka dezonacHocmu npu 6 bINOJIHEHUIL J1A0 opaAmopHoil pad omel.

-aKKypaTHO 00paIarsCcsa CO CTEKISHHOH XHUMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHUTOH IIOCYIBl YOHPATh C
ITOMOIIBIO COBKA M INETKH;

-Bce paboThl, CBSA3AHHBIE C BBIAECIIEHHEM SIMOBHTBIX, JIETYUYHX H HEIPHITHOMIAXHYIIHX BEIECTB,
ITPOBOJHTH B BRITSDKHOM IIKa(y;

-IIPH OITPEEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTogHHM 25-30 cM OT IIHIfa,
HaIpasIIsad K ceOe CTPYIO raza IOCTYIIAaTeIbHBIMH ABHKEHISIMI JIAJJOHH OT OTBEPCTH S K JIHILY;

-IIPH HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHMe ITOMNMaJaHusa OpbI3r ML
YACTHI[ HA JIMI[O HIIH OAeKAY. IIpH pa30aBIIeHHH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOAY,
HO He HaoOOopoT;

-IIpH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede HIIM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarPEBRAEMOH KHIKOCTRIO BO H30eKaHIe TIOMafaHNs € Ha JIMI0, PYKH HIIH OJIe XK1Y,

-TOpSIYHE TIPEAMETHI MOKHO CTAaBHTh TOIIBKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHYIO CETKY HIIHM
IPYTVIO CITEIHAIBHYIO ITOACTABKY;

-Helb 34 ITOIB30BATHCA AIEKTPOIpHOopaMi 6e3 COOTBETCTBYIOIIETO HHCTPYKTaKa. ITPH BKIIFOYEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaUINYeCcKHe IMPeAMETHI (TpyOBl, KpaHbI H T.I1.). 3allpelliacTcs BKIFOYaTh 1
BBIKIIFOUATh SJIEKTPOIPHOOPEI MOKPBIMH PyKaMH, a TakKKe II0Ib30BaThCSI HEHCIIPABHBEIMH IUIH
HMEIOIIHMH OT'OJIEHHBIE IIPOBOA ITPHOOPaMI;

-3alpeInacTcs IMPHHUMATE ITHIIY B XHMHYeCKOH 1ad0opaTOpHH H IHTh BOAY M3 1a00paTOPHOH TTOCYIEL. -

-KaTCTOPHYCCKIH 3alIPpCIIacTCA l’[pﬂﬁﬂEﬂTL PEAKTHEBI Hd BKYC,

AOKYMEHT MOANMWUCAH | 8
SNEKTPOHHOW MOAMMCHIO ITPHPOBAHHBIX KHCIIOT IIOCTIE CMBIBAaHHS BOJOIT

|CepTudmkar:  12000002A633E3D113AD425FB50002000002A6 |
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KHCIIOTBI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYEHHOH 3%-HBIM pacTBOPOM IlepMaHTraHaTa KamHs (3
aITTeYKH B 1a00PaHTCKOH Ka(eIprl);

-II0 OKOHYAHHH padoThl BRIKIIFOUHTh M3 CETH BCE 3JIEKTPOIPHOOPHI, MEPEKPHITH IOayy ra3a H BOJBI B
nmadopaTopHIO H yOpaThk padouee MeCTO;

-000 BCeX HECYACTHBIX CIIyYasX HEMeIJIEHHO COOOINaTh MPEITOAaBaTEIIO HIIH J1a00paHTy.

Ipaxkmuueckas yacmso:

]. ITpoBepHTh OCHAINEHHE paGoyero MecTa. M3MEPHTE H 3aIlcaTh TEMIIEPATYPY OITBITA.

2. BKIIOYHTh BOASAHYIO OaHIO MM TEPMOCTAT M JOBECTH TeMIleparypy mo 60°C. BKIIFOUHTEH

TTOJIIPHMETP H JIaTh MY ITporpeThcs He MeHee 10 MHH.

3. HarmomHuTh KIOBETY AHCTHIIIHPOBAHHONI BOAOI (IIPOBEPHB OTCYTCTBHE ITY3BIPHKOB BO3IYXA),
YCTAHOBHTH €€ B ITOJIIPHMETP H YOeJHTHCS, YTO YI'OJI BPalIeHH Y ONTHYECKH HEaKTHBHOH BOABI PaBEH

0". YIamiTh U3 KIOBETHI BOLY.

4. Ormepurd pacTBop caxaposbl H pactBop HC] (KOHIIEHTpallHH H OOBEMEBI PAcCTBOPOB
yVKa3bIBAIOTCS ITpernofaBaTelieM). CiauTh o0a pacTBOpa B CKIIHKY C ITPHTEPTOH NMpoOKoi. B MoMeHT
CMEIMBAHHUS HAYaTh OTCYET BPEMEHH.

5. ITomy4eHHO! PeaKIMOHHOH CMECBIO 3aIlOTHHUTh KIOBETY ITOMSIPHMETPA M H3MEPHTDH VITIHI
BpaIlleHHs IUIOCKOCTH TTonsapH3ampu (on) depe3 S5, 10, 15, 20, 30, 40 MHHYT OT Hayala pPeakI[HH.

[ IpHMeYaHHe. CﬂKﬂpGBEI, H ITPOAVKT ee ITHAPOIIH34d — ITIHIOKO3d BpPalldilOT IUIOCKOCTDL ITOJIAPH3AIlIH

BIIPaBO, a (PPYKTO3a — BIEBO, IIOATOMY B XOJ[¢ PeaKI[HH YTOJI ITOBOPOTa aHAIIM3aTOpa YMEHBIMAETCS OT
(mpuMepHO) -7° mo 0°, a K KOHI[y peakI[HH BpAINeHHE CTAHOBHTCS IIOJIOKHTIEIBHBIM H3-32 OOJBIIETO
yIEIbHOIO BpallleHH (PPYKTO3EI IT0 CPABHEHHIO € TTTFOKO30H.

6. OcTraBIIyIocs B CKIIIHKE CMeCh IIOMECTHTD B BOASHYIO OaHro HiIH TepMmocTar IpH 60°C Ha 30
MHH. [IpH 3TOM peakiiHs IIPOXOANUT ITPAKTHYECKH 10 KOHIIA.

CMechb OXJIaJHTh, 34llOJIHHTE CH KIOBCTY H OIIPCACIIHTE VYI'OII Bpalll€HHA, COGTEE:TCTE}’IOH.[I[H

HACTYIUIEHHIO PAaBHOBECHS (Olw).

: OJOKYMEHT NOOANKMCAH

_| SNEKTPOHHOW NMOAMUCHIO
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Bpems ot
Hayasa Yron 0lp— Oleo
No OILITA t, 1/t BpaIleHHT OLi— Olco In( ot—0leo) In k.
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3 10
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Kepemn=
. PesynbTarTsl ITOKa3aTh IIPENOAaBaTEII0 H 3aHECTH B TaOIIHITY.

8. IIpuBecTH B mopsoK paboyee MeCcTO H CIaTh JeKYPHOMY.

9. IloctponTts rpaduK 3aBHCHMOCTH In(0i—0.o)OT BpeMEHH H ITPOMJIMTEL €ro JO IlepeceueHHsS ¢ OCHIO

OpPAHHAT, KdK ITOK43dHO Hd PHCYHKE.

10.M3mepurs orpesok OA, paBHEIH In(0Lp—0io), H 3aITHCaTh ero 3HAYeHHe B TaOIHITY

1]1. BEIMHCIHTE BEIHUHHEI

(0L—0Oleo)

In = In (0l—0lw) — In (0L;—0lw)
H 1/t U151 Ka)KJI0ro MOMeHTa BpeMeHH , Pe3yIbTaThl 3aHeCTH B TaOIIHITY.

12. PaccunraTth A1 KaXI0T'O HHTCPBdlIda BPpEMCHH KOHCTAHTY CKOPOCTH HHBCPCHH CaXdPO3hI.

| (CLo—Olo) |

o
[
|
=3
I

[In (clp—0lew) — In ( OL—0lw )].

t ([I.-[—[I.m ) L

JlarHOe ypaBHEHHE TTONYy4YaeTCsd H3 KHHETHYECKOrO YPaBHEHHS JJII peakIHH 1-ro mopsaka k =

(1/t) @ In(Co/C) mpu mopcTaHoBKe BMeCTO Co H C; ITPONOPIHOHAIBHBIX HM BEIIHYHH OL)—Olw H Oii—Okeo.

5TO MOKHO IIPOHJUIKOCTPHPOBATh CXEMOH:

BpeMyg ————_is
I'I€ OTPE30K U~ U IIPOIIOPIIIOHAJICH ng OTPE30K U—0i — KOIMHYUECTBY CaxXdapPO3bl X,
| AOKYMEHT NoarnncAH
j ANEKTPOHHOW MOANUCHIO OK Cl— Ol IIPOITOPIIOHAJICH OCTaBHOICMYC3
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Oy HEBO3MOJKHO OIPeJelIHTh SKCIIEPHMEHTATIBHO, €€ HaxXOAAT I'papHYecKH, ITPHYEM Ccpa3y B BHJE In
(OLg—Olao ).

13. Ilocmne TOTI'O, KdK 6}",[[}”1‘ HaHIeHbl KOHCTAHTEI CKOPOCTH HHBCPCHH IJIA KaAJO0I'0 MOMCHTAd BPEMCHIH,

BEIUHCIIUTE CpeIHEE 3HAUEHHE Kepens.
14. PaccunTars 3HEPIrHIO aKTHBALHH 110 YPAaBHEHHIO APpeHHYca:

 RTIT: ke
E" = In
T,— T ki

HCIIOIIB3YA VYKd3dHHBIC IIPCIIOAABATCIIEM 3HAYCHHA ko 1 T: n3 TabmHIBI H ITPHHHMAA

)

TeMIlepaTypy OIbITa 3a T, a cpefHee (TeopeTHYeCKOe) 3HaYeHHe KOHCTAHTHI CKOPOCTH — 3a K.

KoHCTaHTBI CKOPOCTH HHBEPCHH CaXAapPo3bl B IIPHCYTCTBHH COJISIHOM KHCJIOTbI

KoHreHTparps kx 107, yom! |
HCI 20°C 25°C 30°C 35°C
0,11. 0,288 0.738 1.19 1.54
] H. 3.35 8.49 13.69 17,71
2 H. 4.23 10,77 17.37 22.48
kx10%, My |
3H. 1.80 4.6 6.21 8.07
4H. 2.52 6.45 10.41 13,46

15. Paccumnrarh BpeMs IOIYIIpeBpamieHHs (ti/2) H BpeMs HHBEPCHH CaxapO3bl 110 YPaBHEHHSIM:

In2 0,6932
lin= = X
k k
Inl,1111 0,1054
lios = =

k k

16. ChpopMyITHpPOBaTh BEIBOJEI.
Tpebosanusa K oghopmiieHI0 1A 0P AmopHOUL Pad onbl 1 OMYUenty.

1.BermmonmHeHne 1a0opaToOpHBEIX PadOT COIPOBOXKIAIOT 3aIlHCSIMH B JIabopaTOpHOM JKypHaine. Ha

THTVIIBHOM JIHMCTE JIa0OpaTOPHOro JKypHala JOJIKHEI OBITH IIPEACTABIIEHBI. HAa3BaHHE YHHBEPCHTETA,
(paMIUTHS H HHHITHAJIBI YYaIllerocsl, HOMeP Kypca H I'PYIIIEL, Y4eOHBIH IO,

2.0T4YeT O BBIITOJIHEHHOH TadopaTOpHOH padoTe JOIKEH COAEPKATh CIEIVIOLIE CBEICHHS:

*HOMeP PadOTEHI H €€ Ha3BaHIE,

*1aTy BBIIIOIHEHHS PabOTHI,

*I[eTIb PadOTHI;

*000PYIOBAaHHE M MaTepHaIbI,

AOKYMEHT NoanmncAH
l SMEKTPOHHOW MOANMUCHIO
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*PHCYHKH M CXeMBI HCITONB3YEMBIX ITPHOOPOB;,

*HAOIFOEHH A,

*YPaBHEHHNS ITPOTEKAFOIINX PEAKIIHIL,

*pac4ETHI, TaOIHIBI, T'Pa)HKH,

*BBIBOJIBI.

3.JIabopaTOPHBIN KYPHAII HYKHO BECTH YHCTO M aKKYPaTHO, 3aITHCH JOMKHEI OBITh JITAKOHIYHBIMII.
4.0OT4YET O ITPOBEAEHHON padoTe IIPOBEPSET M ITOAIIHCEIBAET ITPEITOAABATEND.

5. K cmaue 3auéra 1o madopaTopHOMY IPAKTHKYMY JOITYCKArOTCSA CTYIEHTBI, BBIIOIHHUBIIHE H
IOAITHCABIIIE YV IIPEIoJaBaTelld BCe JOMAIIHHE M 11abopaTOpHBIE PadOTHI, CHABIIMHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIHE B pad0OTe CEMHHAPOB.

6.CTYIEHTHL, MTOIYUYHBIIHE 3a4ET IO JIaOOpaTOPHOMY IMPAKTHKYMY, JOIIYCKAIOTCS K cllaue BK3aMeHa I10
KYPCY HEOPraHHYECKON XHMIH.

K OHMPOJIbHBIE 601D OCHL |

1. JlaiiTe oIpeleleHHe CKOPOCTH PeakKIHMH, IMOopsaaka peakiyH. IlosgcHHTe (QH3HYECKHII CMBICT
KOHCTAHTEI CKOPOCTH PEAKIHH.

2. Kaxue (pu3nyecKkne SBIeHHS HCIIOIb3YIOTCSA B YCTPOHCTBE MOISIpPHMeTpa?

3. 3armImTe YpaBHEHHe peakilMH. IIoSCHHTe, KaK OCOOEHHOCTH XHMHYECKOI'O CTPOSHHSI HCXOIHBIX
BEINECTB M IIPOAYKTOB PEAKI[MH BIISIOT Ha OITHYECKHE CBOHCTBA pacCMaTPHBAEMOH CHCTEMBI?

4. 3anminre KHHETHYECKOE YPaBHEHHE I PeaKIlMH THAPOIH3a caxaposbl. OOBSACHHUTE, MTOYEMY 3Ta
PeaKIHs IIPOTEKAET 10 IIEPBOMY ITOPSAKY.

5. BreiBeguTe (POPMYIIBI AN pacdyeTa KOHCTAHTBI CKOPOCTH PpeaKI[HH IIEpPBOro IIOpSAKa H IlepHOAa
MOTYIIPpEeBPAIIeHHI. YKaKkKuTe (PH3HYeCKHI CMBICI H Pa3MEPHOCTh KOHCTAHTBI CKOPOCTH TaKOH
PEaKIHH.

0. [loueMy KOHCTAHTBI CKOPOCTH HHBEPCHH CaXapo3bl, BEIYMCIEHHBIE HA OCHOBAHHH IEPBBIX ABYX-TPEX
H3MepeHHH, OOJbINEH YaCThIO He IIPHHHUMAOT BO BHHUMAHIE?

Cnucox aumepamypol.

1. Bpsmckmit B.4. KomnonaHas Xy | OieKTpoHHBIH pecypce]| : yueOHoe mmocobue / B.S1. BpsHCckmHiIL.
— OIEeKTPOH. TeKCTOBBIE TaHHBIe. — (Caparor:. Bysoeckoe obpasoanne, 2017. — 104 ¢. — 978-5-

448°7-0038-5. — Pexam goctyma: http://www.iprbookshop.ru/66632.html

2. Ileperonuas O.B. IIpakTHKyM 110 aHAIMTHYECKOH XHMHH. (DH3HKO-XHMHYECKHE METOIBI aHAIH3a
| OnexTpoHHBIH pecypc| : ydyeOHoe mocobue / O.B. Ileperonuas, C.A. CokomoBa. — DOJIeKTPOH.
TEKCTOBBIE JaHHBEIe. — BopoHexk: BopoHeXCKHH ['ocymapCTBEeHHBIH ATpPapHBIH YHHBEPCHTET HM.

TAw rrrasvamsnn TTAamawn TTAasrm arm~ ANt LIVATA! - - - .
! NORIYMEHT AOANMCAH C. 2227-8397. PexamM  JocTyIia:

l SNEKTPOHHOW NOAMUCHIO
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3. @msnyeckas XMMHS. TeopHs M IMpaKTHKA BBITIOJIHEHH S PpacyeTHRIX pador. YacTs 1. DKCTEHCHBHEIE
CBOICTBAa T'OMOI'€HHBIX CHCTeM |OnekTpoHHBIN pecype| / E.M. CrenaHoBckux [H ap.|. — DOIeKTpoH.
TEKCTOBBIE JaHHBle. — EKaTepHHOYpPr: YpalbcKHH (ellepalbHbIH YHHBepcHTET, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexwm moctyma: hitp://www.1iprbookshop.mi/66611.html

4. OusH4yeckas XUMHSA. T eopHs M IIpaKTHKA BEOTOIHEHHS pacuyeTHRIX pador. YacTe 2. XuMIYeCcKoe U
(azoBoe paBHOBecHe |DOnekTpoHHBI pecype] / E.M. CremaHoBckux [ Ap.]. — DHIeKTPOH. TEKCTOBEIE
naHHble. — ExaTepumHOYpr: Ypanbckui (enepalbHbBIH YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexamv gocryma: hitp://www.1prbookshop.1n/66612 . html

5. I'puroprea JI.C. Ou3HyecKkass XHMHS | O1IeKTpOHHEIH pecypc|: yueGHoe 1ocobue/ I'pHTropheBa
JI.C., Tpudonopa O.H— DmnekTpoH. TeKcTOBBIe JaHHble.— M.. MOCKOBCKHI TOCYJapCTBEHHBIH
CTPOHTENILHEIN VHHBepcHTeT, AN IIm 2Op Megma, 5bC ACB, 2014.— 149 c¢.— PexuM gocryIa:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 1m0 mapoimo

6. AHalMTHYeCKasd XHMHSA H (H3HKO-XHMHYECKHE METOABI aHaIH3a |OIEeKTPOHHBIM pPecypc]

Ta00paTOPHBIH ITPAKTHKYM / . — ONIeKTPOH. TEKCTOBEIE JaHHBIe. — CaparoB: Al IIn Op Memna, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexum moctyra: http://www .1prbookshop.1w/70757 html

JlabopaTopnas padora Ne 2
Tema: N3ydenne KHHEeTHKH PeaKIHHA B3aHMoAeHCT BHA XJIOPH/A KeJle3a ¢ HOHA0OM KaJIus

Ilens padbompl: N3ydeHHE KHHEeTHYECKHX XapaKTEPHCTHK peakI[HH 2 MOopsaka (CIrydaH OXHHAKOBBIX

HayaJIbHBIX KOHIIEHTPAI[HI peareHTOB).

Dopmupyemsle KomnemeHyuu: 11K -4
Teopemuueckana yacmoy:

B xoxme peaxumm xeneza (III) xmopuma B KalnHsS HOAHIA BBIAESISIETCS OKpaIlleHHOE BEIIECTBO - HOJ,
IUHAMHIKY HaKOIUIEHHS KOTOPOrO0 MOKHO OIIHCaTh KOIMYECTBEHHO, HCIIONL3YS IIpHOOD A
OIIpeAelIeHH I ONITHYECKOH ITIOTHOCTH — (POTOANIEKTPOKOIOpHMeTP (DIK).

Peakiis

2FeCl; + 2KI1 = 2FeCl> + 2KCI + 12
SIBISIETCS OMMOTIEKYIISIPHOH H €€ CKOPOCTH 3aBHCHT OT KOHI[EHTpAIHH 000HX pearcHTOB:
v =k Crecs Cxa

[IOCKONBEKY KOHIIEHTPAIIHH O0OMX pearcHTOB B JaHHOM CiIy4yac OepyTCs PaBHBIMH IPYT APYLY

(Crecs = Cx1= C), To MOKHO 3arucaTh v = k C2. KHHETHUECKOE YPaBHEHHE B STOM CIIYYAe€ BBITTLSIIHT

TakK:

AOKYMEHT NoanmncAH
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C: — KOHIIEHTpaIHs ITPOAYKTa B JAaHHBIH MOMEHT BPEMEHH.

Vempoiicmeo u npuniun oeiicmeuss ¢gponoxonopumenmpd

[ IpHHIIHITHaTIbHAs cXeMa ITpHOOpa H300pakeHa Ha PHCYHKE.

JIyvu cBeta oT HcTOYHHKaA (1) mpoxomuT uepe3 cBeTOQHIBTP (2) H TIONMaJaceT B KIOBETY C
HCcCIIeyeMBIM pacTBOpoM (3). B pacTBope 4acTh CBETOBOrO MOTOKa IToriomiaeTcsa. OcaableHHbII Ty4
nmornagaeT Ha (oTosneMeHT (4), IpeoOpa3yrOIHii CBETOBOH CHIHAl B 3IeKTPHYECKHI, KOTOPBII
nepeaeTcs Ha IOKa3bIBAXOIIHH IIPHOOD (5).

M3MepeHHS ¢ ITOMOIIBIO (POTOKOIOPHMETPA CBOJISTCS K CIIeAYIOIIEMY:

1. IIpubop BKIIOYAETCS B CETh H IIPOrpeBacTCs B TeueHHe =20 MHH. BO BpeMS Iporpera KpHIIKa
KIOBETHOTI'O OTAEIEHH JOIKHA OBIThH OTKPHITOH.

2. CrnenHaabHBIM IIepeKIIrouaTelIeM ITOAOHpaeTcs CBeTO(PHIBTP, 00eceUHBAIONIHH MaKCHMAlIbHOE
IIOTJIOIEHHE CBeTa B HCCIIeyeMOM pacTBope. Kak IpaBHIIO, IIBET CBETO(IILTpa TOIKEH OBITh
IOTIOJIHUTEILHBIM K I[BETY HCCIIeAYEMOIr O pacTBOpPa.

3. Ilepex HauamoMm paborel mpudop OamaHcHpyeTcs. /I 3TOro B KIOBETOAEPXKATElIb IMOMEIIACTCS
KIOBETA C 3TAJIOHHBIM PAcTBOPOM H CTPEJIKa ITOKa3hIBAIOIIETO MPHOOpa YCTaHABIMBAETCS Ha HYIIb
PETYIISATOPAMH « Y CTaHOBKA HYILD», «I pydo» M « TouHO».

4. Kropera ¢ HcCIeqyVEMBIM PacTBOPOM ITOMEINAETCS BO BTOPOH KIOBETOAEP KATEb, BBOIUTCS B
CBETOBOI JIVY M C TTOMOII[BIO ITOKA3BIBAIOILET O ITPHOOPa OIPeAeIIeTCs eT0 OITHYECKAS INIOTHOCTE.

Qb opy0 06 aHuie U MaAmMepuabl.

(DOTOKOIIOPHMETP, MepHasd Iocyqa, cTakaHbl Ha 100 mor, canderka , pactBopsl KI u FeCls 2x107
MOJB/I, CEKYHIOMED

OCHOBHasI XHMHYECKasa MocyAa: IMPoOHPKH (B INTaTHBE), KOIOBI, XMMHYECKHE CTaKaHBI ITOCIIe PaOOTHI
TIIATEIIEHO BBIMBITH, BECHI C PA3sHOBECOM, IIPHOOPBI, HCIIONBb3YeMaAs UL ITPOBEIEHHS OTJIEIbHBIX
nmabopaTOpHBIX PaboT, BEIAETCA H CHAETCS YHCTas 1abopaHTy.

TexHuka dezonacrocnii npu 6 bINOJIHEHULL J1A0 OpaAmopHoI pad omobl:

-aKKypaTHO 00palrarbcsa cO CTEKISIHHONH XHMMIYECKOH ITOCYAOH. OCTAaTKH Pa3OHTOH ITOCYABI YOHPATh C

1 AOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptudpukar:, 1 12000002A633E3D113AD425FBS0002000002A6 X, JIETYYUX H HEINPHSITHOIIAXHVYIIHUX BEINECTR,
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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-TIpU OMPeIelIcHHH 3allaxXa BEINEeCTB OTBEPCTHE COCYAa AepKaTh Ha paccTOSHHUHM 25-30 c¢M OT JIHIfa,
HaITpaBIssd K ce0e CTPYIO ra3a IOCTYIIaTEIbHBIMH JBIKEHHSAMHI JIaJJOHH OT OTBEPCTHA K JIHILY;

-IIpH HAJIMBAHHH PEaKTHBOB HE HAKIOHATHCS HAJ COCYIOM BO H30eKaHHe IToITajaHusa OpHI3r N
YACTHI[ Ha JIMIO HIIM OHeXAY. ITPH pa3z0aBIIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIMBATh KHCIIOTY B BOLY,
HO He HaoOOopoT;

-IIpH HarpeBaHHH ITIPOOHPKH HE JIepKaTh €€ OTBEPCTHEM K ceOe MM B CTOPOHY COCEla. HE HAKIIOHSTHCS
HaJ HarpeBacMOH XHIKOCTBIO BO H30€EKaHIE TTOMafaHNA €€ Ha JIHI[0, PYKH WIH OJIE KV,

-TOPSIMHE IPEIMETHEI MOKHO CTaBHTh TOIBKO Ha acOECTOBBIH KapTOH, acOECTHPOBAHHYIO CETKY HIIH
IPYIVIO CIIEIHAIBHYIO IIOJ[CTAaBKY;

-HEIb 34 ITOJIb30BATHCA BIIEKTPOIIpHOopaMi Oe3 COOTBETCTBYIOIET O HHCTPYKTaKa. IIPH BKIIFOUEHHH HX B
CETh Hellb34A JIepKaThCs 3a MeTaJUIHYeCKHE IMPeAMETHI (TpyOBl, KpaHbI H T.I1.). 3allpelllacTcs BKIFOYaTh H
BBIKITFOUATh SIIEKTPOIIPHOOPEI MOKPBIMH pPYKaMH, a TaKXe IIOIb30BaThCSI HEHCIIPAaBHBIMH HIIH
MMEIOIIHMH OT'OJIEHHEIE IIPOBOAA IIPHOOPaAMI;

-3allpernaeTcs MPHHIMATE ITHIIY B XHMHYeCKOH JTad0opaTOPHH M ITHTh BOJIY H3 1a00paTOPHOH ITOCYIEL -
-KaTerOpHYECKH 3aIpeInacTcs IMpo0oBaTh PeakTHBEL Ha BKYC,

-IIPU TIOITAJaHHH Ha JMI0 WM PYKH OPHI3T KOHI[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHMS BOIOH
IIPOMBITE CIIaOBIM PACTBOPOM COJBL. INENOYL CIIEAVET CMBIBATh IO TeX IMOP, ITOKa Y4aCTOK KOXKH, Ha
KOTOPBI OHa IToITaia, He MEPECTAHET OBITh CKOIIB3KHIM, 3aTEM IIPOMBITE CIIa0BIM PACTBOPOM VKCYCHOH
KHCJIOTBl H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHara Kaims (u3
aInTeyKH B TaOOpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadOThI BEIKIIFOYHUTE H3 CETH BCE 3NEeKTPOIPHOOPHI, IIEPEKPHITE IoIauy ra3a H BOILI B
nabopaTOpHIO H YOpaTek pabouee MeCTo:;

-000 BCEX HECYACTHEIX CIIYYasX HEMEIJIEHHO COOOIATh IPEIOAaBaTENIO WIH JIaDOpaHTYy.

IIpakmuveckan uwacme:

1. ITpoBepHTh OCHaIeHHe pabodero Mecra. M3MEpHTH M 3allcaTh TEMIIEPATYPY, IPH KOTOPOI

ITPOBOIIITCA OIIBIT.

2. ITogroroBurh (POTOKONOPHMETP K paboTe B COOTBETCTBHH C HHCTPYKIHE. BKIIOYHTEH

MpHOOP M J[aTh €My ITporpeThcsa He MeHee 20 MHH. Y CTaHOBHTh CBETO(WILTP C JJIMHOH BOJIHBI CBETA

490 HM.

3. [IpHrOTOBHTH PACTBOP CPaBHEHHS I GalTlaHCHPOBKH ITpHOOpa. J[JIg STOro CMeINaTh PaBHBIE

00BEMSI (eCITH He yKa3zaHO 0c000, To Mo 2 M) HexoaHoro pactBopa FeCls H qHCTHIIITHPOBAaHHOH BOJIHL.

4. 3amHTh PacTBOP CPaBHEHHS B KIOBETY H VCTaHOBHTh €€ B JAlbHHI KIOBETOLEpIKaTellb

] AOCKYMEHT NOATCAH JBIIIIKY KIOBETHOI'O OTAEIeHHS H PeryasaropaMH
ANEKTPOHHOW NOANUCHIO

|CepTuchukar: - 12000002A633E3D113AD425FB50002000002A6 Th CTPENKY TIOKA3HIBAFOMIETO TIPHOOPA HA HYIb
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5. OrMepHTDb paBHBIE 00BEMBI (ECIH HE YKa3aHO 0co00, TO ITO 2 MI) pacTBOPOB XIIOPH/A JKeTle3a
(II) m moguma xamusg. CIHNTh 3TH PacTBOPBI H TINATEIbHO IepeMellaTh. B MOMEHT CIIHBaHHS HadaTh

OTCHET BPEMCHH.

6. HGH}HIEHHGﬁ CMECBhIO 3allOJIHHTL KIOBCTY H YCTAHOBHTD e€ BO ETﬂpGﬁ KIOBETOACPKATCIIb
]'[pHﬁGpﬂ. C IIOMOIIBIO COOTBETCTBVIOIIICT O PBIYdKKd BBCCTH €TI0 B JIVH CBCTA. HBMEPHTB BCIINYITHY

OITHYECKOH INIOTHOCTH D TOYHO Ha 2-H MHHYTE OT Hayalla peaKi[HH.

IIpumedanne. /[1a koppexyjuiul noxazauuii npubopa Heobxooumo epems oni epemeHil (¢ LUHMepeaiom

& 6 MUH) 6GOOUMb € VY CcEema KioGemy ¢ SHATOHHbIM PACINEOPOM U NPOGepsnb, CIMOUN il NPl
9MOM CIMpenKa npubopa Ha HY1e6oM OelleHiill ULKATbI.

/. VI3sMepATh ONTHYECKYIO IUIOTHOCTH PpAacTBOpa 4epe3 KakAble 2 MHHYTBL JO IIOIHOTO
MpeKpanieHns peaki[Hi. CHTHAIOM €€ OKOHYAHHS CIIYKHT ITOTy4YeHHEe TPeX OJHHAKOBBIX 3HadeHHI D

NoApsan. Bee JaHHbBIe 3aHECTH B TaOIHILY.

Temmepatypa T = °C OOBEMEI PACTBOPOB peareHToB, Vi = Vo= MI
Komrrenrparps pearenroB C = Cp = x 10° MoIb/11
BpeMms or Hayana OrnrHyeckKas KOHIIeHTpa1H s KoHcTaHTa CKOpPOCTH,
peaKIH IUIOTHOCTE D noma C, T1/MOJIE ®MHH
t, MIH. MOJIB/JTI k: K eperm

2
4
6
oo

CBepHTH ITONYYEeHHEBIE JAHHEIE Y IIPEITOAaBaTEI.
8. Brixmrounts npudop. IIpusectr B mopsapok padouee MecTo. 110 3KcIeprMMeEHTAIBHBIM JaHHBIM
ITIOCTPOHTH I'papHK 3aBHCHMOCTH D = f(t) (CM. PHCYHOK HHKe) H OIIPEeJeIHTh IO HEMY Dyaxc.

A

A
P el T I—— L R L R R L N

9. I1o JaHHBIM, IIPHBEAEHHBIM B TaOJIHIlE, ITOCTPOHTh KaTHOPOBOYHBIH I'paHK

KoHIleHTpaigiga
moma, Cx10°, 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
" OOKYMEHT NOAMWCAH ' '

SNEKTPOHHOW NOAMUCBIO
Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6

Bnagenel. Web3ayxosa TateaHa AneKcaHgpoBHa
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saBucHMOCTH D = f (C) (cMm. puc. Hipke). C ero ImMOMOMIBI0 METOJOM HHTEPIIONISIIHH OIPEIeTHTh
KOHI[EHTpallHH HOJa B MOMEHT OKOHYaHHSA peakHH (Cyaxc) H B MOMEHTHI BpPEMEHH, YKa3aHHEIE
MpenojJaraTeleM. 3aHEeCTH HX 3HAUYeHHS B COOTBETCTBYIOINHE CTPOKH TaOIHIMLI SKCIIEpHMEHTAIbHBIX
TAHHBIX.

10. IToms3ysCh YypaBHEHHEM
1 Ci

t Cmax(cma:{_ Ct)
PaCCHHTAThk KOHCTAHTY CKOPOCTH PCAKI[HH B ]E{EI,}I{I[LIﬁ MOMCHT BPEMCHH H BBIYHCIIITE CPEAHEC

apH(dMeTHYeCKOe. 3aHEeCTH Pe3yIbTaT B TaOIHITY.
11. PaccunraTth BpeMS IOIYITPEBPALIEHNS IS H3YUYaeMOH PeaKI[H IT0 YPaBHEHHIO
12. Paccumnrarh SHEPrHrO aKTHBAI[MM PEeakIfH, IMPHHHMAas, 4ToO IpH Temaieparype 1> = 320 K

KOHCTaHTa CKOPOCTH ko =2,8x10°:

Earc:r = In d

rae T'1 — TemMrieparypa OIbITA.
13. ChopmyImHpOBaTh BEIBOBI.

Ipedosariia Kk ohopmieHiLio 1adopamopHoll pad omast i omuemy:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B JIadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOI'O KYpPHala MOMKHEI OBITH ITPEACTaBJIEHBL, Ha3BaHHE YHIBEPCHTIETA,
(paMIUTHS H HHHI[HAJIBL YYaIler Ocs, HOMep Kypca H IPYIIIbI, Y4eOHBIH IO,

2.0TYeT O BRINOJHEHHOH JTa00opaTOpHOH padoTe JOJIKEH COIEPKaTh CIIeIVIOIIIE CBeIeHI:

*HOMEP PadOoTHI H € Ha3BaHHE,

*[aTV BBITIOITHEHHS pabOTHI,

*11€T1h PabOTHI,

*000pYIOBAaHHE M MaTepHabI,

] AOKYMEHT MOAMMCAH
ANEKTPOHHOW NOAMNMCHIO
+Ceptudukart: - 12000002A633E3D 113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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*PHCYHKH M CXeMBI HCITONB3YEMBIX ITPHOOPOB;,

*HAOIFOEHH A,

*YPaBHEHHUS ITPOTEKAIOIINX PEAKIIHIL,

*pac4ETHI, TaOIHIBI, T'Pa)HKH,

*BBIBOJIBI.

3.JIabopaTOPHBIN KYPHAII HYKHO BECTH YHCTO M aKKYPaTHO, 3aITHCH JOMKHEI OBITh JITAKOHIYHBIMII.
4.0OT4YET O ITPOBEAEHHON padoTe IIPOBEPSET M ITOAIIHCEIBAET ITPEITOAABATEND.

5.K cmaue 3ayéra 1o IadopaTOpHOMY TIIPAKTHKYMY JOITYCKAIOTCS CTYAEHTBI, BBIIOIHHBIIHE H
IOAITHCABIIIE YV IIPEIoJaBaTelld BCe JOMAIIHHE M 11abopaTOpHBIE PadOTHI, CHABIIMHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIHE B padoTe CEMHHAPOB.

6.CTYIEHTHL, MTOIYUYHBIIHE 3a4ET IO JIaOOpaTOPHOMY IMPAKTHKYMY, JOIIYCKAIOTCS K cllaue BK3aMeHa I10
KYPCY HEOPraHHYECKON XHMIH.

K OHMPOJIbHBIE 601D OCHL |

1.ChopmymmpyliTe 3aKOH JIeHCTBYIOIMHX Macc. KakoB (DH3HYECKHH CMBICII KOHCTAHTHI CKOPOCTH
peaKifu ?

2. [loueMy CKOpPOCTh XHMHYECKOH PEaKI[MH MaKCHMalbHa ITPH CTEXHOMETPHYECKOM COOTHOIIEHHH
KOMITOHEHTOB ?

3. [IpuBemTe MPHMEPSI IIPOCTHIX M CIIOKHBIX PeakIii. YTO ITOHMMAFOT ITOA MEXAH3MOM CIIOKHOH
peaKIfn?

4. B yeM 3aKIro4aeTCcs MeTOJI CTAl[MOHAPHBIX KOHIIEHTparui? Kakas cTaqus peakiii Ha3bIBacTCA
TIMMHTHPYIOIIEH?

5. IToueMy Ha KOHCTaHTY CKOPOCTH peaKI[MH OKa3bIBacT BIMSIHIE HOHHAS cHiIa pacTBopa (J)? Kak
pacCUHTEIBAETCA 3HAUEHHE J?

0. Kakoi (pH3HYeCKHIT CMBICIT HMEIOT ITapaMeTPhl IMHEHHOH PerpeccHH a H b ypaBHeHHS
Ink=a+b~J

Cnucok Jaumepamypol.

1 Bpsmrcxani B4, KommonaHas xumvia | OeKTpoHHBIH pecypce| : yueGHoe mmocoOne / B.51. BpsHeKmit. —
ONEeKTPOH. TeKCTOBBIE JaHHBIe. — CapaToB: By3oBckoe oOpazoBanHe, 2017. — 104 ¢. — 978-5-4487-
0038-5. — Pexam goctyma: http://www iprbookshop.1mu/66632 html

2. Ileperonuasa O.B. IIpakTHKyYM IO aHAaIHTHYECKOH XHMHH. (DH3HKO-XHMHYECKHE METOABI aHalIH3a
| OnexTpoHHBEIH pecypc| : yuyeOHoe mocodme / O.B. Ileperonuas, C.A. CokomoBa. — OJIEKTPOH.

TEKCTOBBIE JaHHBEIE. — BopoHexk: BopoHeXCKHH [ ocymapCTBEeHHBIH ATpPapHBIH YHHBEPCHTET HM.

ﬁ| AOKYMEHT NOANWCAH c. — 2227-8397. — PexuM JOCTYIIA:
SNEKTPOHHOW NOAMNUCHIO

-|Gepmq]mar; 12000002A633E3D113AD425FB50002000002A6
|Bnapeneu; lLleBGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



3. Qu3HyecKasd XMMHS. TeopHs M IIpaKTHKA BBRIMOJHEHMS pacueTHBRIX paboT. HacTte 1. DKCTEHCHBHEIE
CBOICTBAa T'OMOI'€HHBIX CHCTeM |OnekTpoHHBIN pecype| / E.M. CrenaHoBckux [H ap.|. — DOIeKTpoH.
TEKCTOBBIE JaHHBle. — EKaTepHHOYpPr: YpalbcKHH (ellepalbHbIH YHHBepcHTET, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexwm moctyma: hitp://www.1iprbookshop.mi/66611.html

4. Ousnyeckasd XUMHSA. TeopHd U IIPaKTHKA BBRITIOJIHEHHS pacuyeTHRIX pador. Yacte 2. XHMHYECKOE H
(azoBoe paBHOBecHe |DOnekTpoHHBI pecype] / E.M. CremaHoBckux [ Ap.]. — DHIeKTPOH. TEKCTOBEIE
naHHble. — ExaTepumHOYpr: YpanbcKui (emepalbHbIl YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexamv gocryma: hitp://www.1prbookshop.1n/66612 . html

5. I'puropeera JI.C. Ouznyeckasa XUMHA | SIeKTPOHHBIH pecypc|: yueGHoe mmocobue/ I'puropeera JI.C.,
Tpuponoa O.H.— DOnexkrpoH. TekKcToBble JaHHble.— M.. MOCKOBCKHII TOCYyJapCTBEHHEIH
CTPOHTENILHEIN VHHBepcHTeT, AN IIm 2Op Megma, 5bC ACB, 2014.— 149 c¢.— PexuM gocryIa:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 1m0 mapoimo

0. AHamuTHYecKasd XHUMHS H (H3HKO-XMMHYECKHE MeTOABl aHaln3a |ONeKTPOHHBIN pecypc]

Ta00paTOPHBIH ITPAKTHKYM / . — ONIeKTPOH. TEKCTOBEIE JaHHBIe. — CaparoB: Al IIn Op Memna, 2018.

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

JlabopaTopnas padora Ne 3

Tema: Ilosryuenne 3MyJIbCHH H H3YUeHHE HX (PH3HKO-XHMHYECKHX CBONMCTB

Ilenv pabomer: 1lomydeHHE SMYIBCHH IIEPBOIO Pojia H HaOIFOJEHHe 3a SBIIEHHEM OOpallneHHs (as;

OITPEACIICHHC }"GTDﬁ‘]IIEGCTH BI&I}"J]LGI]IUI METOJOM JHAI PpaMM GTH@HHLHDGTH; OITPEACIICHHE HDpDTDEDﬁ

KOHIICHTPAIIHH SMYIIBI'aTOpPa.

Dopmupyemsle KomnemeHyuu: IK-4.
Teopemuueckana yacmoy:

KoHnpeHncarmoHHblil MeTof. Ilap ofHON »XHIKOCTH (JHcIiepcHas (aza) HHKEKTHPYETCS IIOJ
IIOBEPXHOCTBIO APYIOH, OOpasyIOINEH MHCIIEPCHOHHYIO Cpely. B TakMX YCIIOBMSX Iap CTAaHOBHTICS
TIEPECHIIIIEHHBIM H KOHACHCHPYETCS B BHE Kallellb C pasMepaMH ITOpsaKa 1 MKM.

KOoHIeHCAaIMOHHBIH METO INMMPOKO ITPHMEHSIOT IJIA IIOIYUEHHS a’po30ied. Eciau B clerka
IIePeCHIIIEHHEIIT ITap BBECTH OYeHb ManeHbKHe (40 107° ¢M) YacTHIIBI H ITO3BOIHTH HM PACTH B TEUEHHE
HEKOTOPOIr'0 BPeMeHH, KaK OBIJIO YCTAHOBJIEHO, BCE KalUIM OYAYT HMETh ITPAaKTHYECKH OJHHAKOBBIE
pasMeprl. ECIH TakHe a3po30lM CTaHYT OcCedaTh B JKHAKYIO Cpely, TO TeM CaMBIM 0Opa3yeTcs
MOHOJIHCIIEPCHAS 3MYIILCHS.

MHHHIMaIEHYIO KOHIeHTpamuo IIAB, IIpH KOTOpPOH CVYINECTBYET VYCTOHYHBASs 3MYIIbCHS,

ITPHHHMAIOT 34 ITOPOI'OBYHO KOHIICHTPAITHIO.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOANMUCHIO
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6
Bnapenel: @ | leBayxosa TatbaHa AnekcaHapoBHa [OCTIEOBATENBHEIM pa3zbaBIcHHEM B Ba pasa 10
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PyYHBEIM BCTPSXHBAHHEM ITPHTOTOBHTEH SMYJIBCHH C COAep KaHHeM HeIolnapHoit ¢a3el 30% B
I'PaayHPOBAHHEIX IIPOOHpKax Ha 20 MII.

Ha romoreHusaTope IpHroTOBHUTEH SMYIIBCHH OOIHM 00BheMOM S0 MII, HEITOCPEACTBEHHO ITOCIIE
IepeMelmBaHusa oTOupas 20 MII SMYIIBCHH B I'PayHPOBAHHEIE ITPOOHPKH.

Yepes yac mocie IPUTOTOBIIEHHS SMYIILCHI TTPOBEPSIOT HAIMYME OTAEIUBINEHCS HETIOJISPHOH
(a3sl H OIMpPeAeIsSOT IMTOPOrOBYIO KOHIIEHTPAIHIO cTa0HITH3aTOPa.

CpaBHHBAOT 3HAYEHHS IMOPOrOBOM KOHIEHTPAIMH CTaOHIIM3aTOpa NI pPasiIHYHBIX CIIOCOOOB
ITHUCIIEPTHPOBAHN S H OOBSACHSIOT ITOIIYUYEHHBIN PE3YIIbTaT.

TeopeTHUecKas 4acTh.

OMyJIIbCHEH Ha3bIBaeTCS JHCIIEPCHAS CHCTEMa, COCTOSINAS M3 JIBYX (IIH HECKOIIBKHX) KHIKHX
¢da3. YcimorHe oOpa30BaHHS TaKHX CHCTEM — IIOJIHAS IJIH YacTHYHAs HEepPacTBOPHMOCTH BeIIeCTBa
THCIIepcHOIl a3kl B cpelie. IlosToMy BemecTBa, 0Opa3yioIiie pa3NMH4Hble (pas3bl, JOIDKHBI CHILHO
pazIM4yaTbCsd IIO0 CBOEH ITOSIPHOCTH. I[IpakTHYecKHMII HHTEpeC H HaHOONIBIIEE PacIpPOCTPaHEHHE
MOTYYIJIH SMYJIIbCHH, B KOTOPBIX OJHA H3 (a3 — Boja. B sTHX ciydasx BTOpyro (ha3y IpelCTaBILIET
HEITONIApHAasA HWJIH MAaJoIOoIsIpHas JKHAKOCTh, HasblBaecMas B o0OmeM cirydae MaciioM (OeH3onl,
XJ10po(hOpM, KePOCHH, PacTHTEIIbHbIE H MHHEpalIbHbIe Macjla H T.JA.). OTH (a3el 0OyCIIaBIHBAIOT JBa

OCHOBHBIX THIIa SMYJIbCHII — JHCIIepcHH Maciha B Boje (M/B) um Bomel B Macne (B/M), npsmeie u
oOpaTHBIE SMYIbCHH COOTBETCTBEHHO. B 3aBHCHMOCTH OT KOHIIeHTpalHH JIHcIepcHOil (da3bl (Co)
SMYJIbCHH IIOAPa3JelTEOT Ha TpH Kiaacca: pasOaBiueHHBIle (Co<0,1%); KOHIIEHTPHpPOBAHHEIE

(0,1%<Ca<74%) H BEICOKOKOHI[EHTPHPOBAHHEIE, IO CTPYKTYpe OMmu3kHe K IeHaM (Co > 74%). I'paHmia
MEXKAY JIBYMS ITOCIIEHHMH KjlacCaMH OIIpeJelIseTcs TeM, 4YTO YacCTHIIbI JHCIIEPCHOH (pa3bl MOTYT
COXpPaHHTh c(epHYecKyr0 (OpPMY BIUIOTh J0 OOBEMHOH JIOJIH, COOTBETCTBYIOHIEH IIIOTHEHIEH
VITAaKOBKE IIIAPOB.

OMYIIBCHH B OCHOBHOM OTHOCSTICS K TPYOOIHCIIEPCHBIM CHCTEMAM C  Pa3MepOM Kareib oT 1 10
100 mxM. Kak U BCe IHCIIEPCHBIE CHCTEMEL, SYMYIIBCHH 3aHHMAIOT IIPOMEKYTOUYHOE IOJIOKEHHE MEKITY
MOJIEKYIISIPHBIMH CHCTEMAaMH H COCVYIIECTBYIOIMMH MakKpodazamu. I1o3ToMy H K ITOITYYEHHIO HX BEYT
IBa ITyTH. ITHOO ApoOJjIeHHe KPVIIHBIX Kallelb 10 TpeOyeMOH MJHCIIEPCHOCTH, MO0 OOBEIHHEHHE
MOJIEKYTI B arperarhl YKa3aHHBIX Pa3MepOB.

KoHpeHncarmonHblii MeTof. Ilap ogHOH XHAKOCTH (AHcIiepcHas (a3a) HHKEKTHPYETCS IIOJ
IIOBEPXHOCTBIO JAPYIOH, OOpa3yIOIEH MHCIIEPCHOHHYIO Cpely. B TakHxX VYCIOBHSAX IIap CTAaHOBHTCS
TIePECHIIIIEHHEIM H KOHACHCHPYETCS B BHE Kallellb C pa3MepaMH ITOPSaKa 1 MKM.

KoHaeHCalMOHHEIH MET O/ OIPOKO IIPHMCHAIOT OIS ITOJIIVHACHIA EIBPDBGHEﬁ. EciH B clerka

) I NOKYMEHT MOoOAnnCAH | [ore GM) HdCTHIIBI H ITO3BOJIHTE HM PACTH B TCHCHHC
SNEKTPOHHOWM NOANUCHLIO
1Ceptuchukar: (12000002A633E3D113AD425FB50002000002A6 KalllIH 5}’,[[}@ HMCTDb IIPAKTHYCCKH OJHHAKOBBIC
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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pasMeprl. EcIH TakHe aspo30iM CTaHYT oOceJaTrh B KHIAKYIO Cpedy, TO TeéM CaMbIM oOOpa3yeTcs
MOHOIHCIIEPCHAS 3MYIIbCHS.

MHHHIMaIbHYIO KOHIeHTpammo IIAB, IIpH KOTOpPOH CVIIECTBYET YCTOHUMBAS SMYIIbCHSL,
IIPHHHMAIOT 3a IIOPOrOBYIO KOHIIEHTPALHIO.

OMVYIIBCHH — TeTEPOTreHHBIE CHCTEMBI, COCTOMIIHE M3 JIBYX B3aHMHO HEPACTBOPHMBIX JKHJIKIIX
(a3. oJHa U3 KOTOPBIX JUCIIEPTHPOBaHa B BHJe Kallellb pasMepoM 0.1-100 MKM B Apyroi HellpephIBHOH
(paze, SBISIOINEHCA JHCIIEPCHOHHON cpeZloi. Pa3miyaroT SMyIIbCHH HETIOISPHOH KHAKOCTH B ITOISIPHOMH
— IIpsMbIE 3MYIILCHH THIIAa Maciio/Boga (M/B), M sMyIIbCHH IIOJISIPHOH KHIKOCTH B HEIOISIPHOH —
oOpaTHBIE AMYJIIbCHH THITa Boja/Maciio (B/M).

KOHIIEHTpHPOBAHHBIE SMYIIBCHH HEIB3S IIONYYHTh Oe3 BBEHEHHS B CHCTEMY HeOOIBIINX
H00aBOK CIIEI[HAIIPHBIX BEINECTB, HA3BIBAEMBIX MVIbraropamMu. MexXaHH3M CTaOIIH3HPVIOIIETO
IEHCTBHS 3MVIIBIaTOPOB OMPEHEISIeTCS MX XHMHYECKOH IMPHPOAOH M Ppas3IHYacTCS IS SMYIIbCHI
Pa3THYHBIX THITIOB.

CrabHim3aToOpaMH SMYIIbCHH MOI'YT OBITE:

1. HuskomonekvispHele 1IAB. Crabwmsupyromnee geHcTBHe 1TAB mpexie BCero ¢BAI3aHo ¢ HX

agcopOIHel M cHelMHYeCcKOH OpHeHTalel IHQWILHBIX MOIeKyld IS cTaOHIH3aIHH ITPSMBIX
SMYIIbCHIT HeoOxomumo, 4ToOb ITAB Xopomro pacTBopsiiock B BOJie (MbIIa INEIOYHBIX MeETaJUIOB,
AJIKIIICYIIb (DAThI, alIKIUICYIIb()OHATHI), JJIS ITOIYYEHH S OOpaTHBIX — B Maclle (MbUIA IMIEIIOYHO3EMEIIbHBIX
METaUIOB) — TIpaBIwiIO bankpodra. B 3aBucumoctH oT THna [IAB (KaTHOHHBIE, aHHOHHEIE,
aM(pOIIMTHBIE, HEHOHOTeHHBIE) YAaCTHI[BI SMYJIbCHH OBIBAIOT HE3apsDKEHHBIMH  WIH — HECyT
TTONIOKUTEIIBHEI WIH OTPUIATEIIBHEIH 3aPSIIbI.

2. Bricokomonekyvisgpuele [IAB. K stoMmy Kmaccy cTalHmm3aToOpOB OTHOCSTCS OTHOCSTCS

CHHTETHYECKHE H IIPHPOJAHBIE BBICOKOMOIIEKYIIIDHEIE COSJHHEHHS — IIOIHMBLIA (TIOIIHMEPEI
BHHIUIOBOI'O psifia), OelkH (PKellaTHH, CBIBOPOTOYHEIN adbOyMHH, Ka3eHH), CalloHHHEL Ha rpanmie
paszesa BOJHBIH pacTBOp/Macio B pe3ynbTaTe afgcopOinmy BMC Bo3HHKaeT reneoOpasHbIH MexX(pa3HbIH
CIIOH, OONAaJArOIIHH BEICOKOH CTPYKTYPHOH BSA3KOCTHIO.

TBepable SMYIbIaTOPEl JOIDKHEL OTBeYaTh CIEIYIOIHM TPpeOOBaHHIM:

1) PasMep dyacTHI[ MTOPOIIKA JOMKeH OBITh OUeHb MaJbIM ITO CPaBHEHHIO C pa3sMepoM KaIloiH. 2)
YacTHIl JODKHBEI 00IagaTh CIIOCOOHOCTBRIO H30HMpaTelIbHO CMAuyMBAThCSA OMHOH M3 KHIKOCTEH H
BCIIEJCTBHE BTOI0 KOHIIEHTPHPOBAThCS Ha I'paHHIle pasgena da3. I'mapoduibHBIe YacTHIGI (TTIHHEL
THIIC, KpeMHe3eM, KalbI[HThI) CTaOHIIH3HPYIOT IPSIMbIe SMYIIbCHH, THIPO(QOOHEIE (caka, ITOTHMEPHEIE
MTOPOIIKH ) — oOpaTHbIe. 3) KoHIIeHTpal[HsI YacTHIL Ha TpaHHIle pa3jelia (a3 JoNKHa OBITh JOCTaTOYHOH

rrrer AfRanan AT aTrrrer AT AT TTTTATITATY Yrm TTTramTra T rrATesaT
] NIOKYMEHT NOONVCAH THHBIX YaCTHII.

SNEKTPOHHOW NOANMUCHIO
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IIPHPOAY AMymIbraropa. Harprmep, sMyJbCcHIO OeH30/Ia B BOJAe, CTaOHIH3HPOBAaHHYIO PacTBOPHMEIM B
BOJIE OlIeaTOM HaTPHS, JIETKO IIPEBPATHTE B SMYILCHIO BOJBI B OcH30m1€e. /[l 3TOro Hajmo J00aBUTH
PacTBOP KakKOH-HHOYAL COINH C ABYX- HJIM Tpex3apsaaHbIM KaTHoOHOM, HampuMep CaCl.. Xitopupg
KaJIbI[HS pearHPyeT ¢ OlIeaTOM HaTpHsa, H 00pa3yeTcs HEPACTBOPHMBIH B BOJIE OJleaT KallbI[Hs, KOTOPHIHN
PacTBOPSETCS B OH30IIEH CTA0IH3HPYET 3MYIILCHIO BOJBI B OEH30IIE.

Qbopyoosarie U Manepuapl:

PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BEICTABJISIIOT Ha ITOIKH JTadOpaTOpPHBIX CTOJIOB. Peakiie
PEeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BOJla H JIP.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHas XHMHYeCKas IMocyla: MpoOHPKH (B INTaTHBe), KOIOBI, XHMHUYECKHE CTaKaHBI ITOCIIe PaboThI
TI[ATEIIBHO BBIMBITH, BECHI C PAa3HOBECOM, ITPHOOPBI, HCIIOIB3YeMas IS ITPOBEAEHHSI OTAEIbHBIX
TabopaTOPHEIX padoT, BEIJAETCA H CHAETCS UHCTasd 1ab0opaHTy.

TexHuKa o e30nacHocmii nNPu 6 bINOJIHEHU J1AD OpamopHoIiL_pad ombl.

-aKKypaTHO 0o0OpaIarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
ITOMOIIBIO COBKA M IMETKH;

-BCE PpalbOTHI, CBS3AHHBIE C BHIJEIIEHHEM SIOBHTHIX, JIETYUHMX H HENPHSITHOMNAXHVYIIHX BEINECTB,
ITPOBOJHTH B BRITSDKHOM IIKa(y;

-TIIPH OIPEMEIICHHH 3allaxXxa BEINECTB OTBEPCTHE COCYAaA AepKaTh Ha pacCTOSHHUHM 25-30 cM OT JIHifa,
HaITpaBIssd K ce0e CTPYIO ra3a IOCTYIIAaTEIbHBIMH JBIKEHHAMH JIaJJOHH OT OTBEPCTHSA K JIHILY;

-IIpH HAJIMBAHHH PEaKTHBOB HE HAKIOHATHCS HAJ COCYAOM BO H30eKaHHe IToItajaHus OphI3r IIH
YACTHI[ HA JIMIO HIIHM OHeXKAY. ITPH pa3z0aBIIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIHBATh KHCIIOTY B BOLY,
HO He Hao0O0pOoT;

-IIpU HarpeBaHHH ITIPOOHPKH HE JIEpKaTh €€ OTBEPCTHEM K ce0e HIIHM B CTOPOHY COCE/Ia. HE HAKIIOHSTECS
HaJ HarpeBaeMOH KHIKOCTBIO BO H30€KaHHe TTOMalaHNsA €€ Ha IO, PYKH WIH OJIEKIY;

-TOPSIMHE IPEIMETHEI MOKHO CTaBHTh TOIBKO Ha acOECTOBBIN KapTOH, acOECTHPOBAHHYIO CETKY HIIH
IPYTVIO CIIEIHAIBHYIO IIOJ[CTABKY

-HEIB 34 ITOJIb30BATHCS BIEKTPOIIpHOOpaMi Oe3 COOTBETCTBYIOIIET O HHCTPYKTaKa. IIPH BKITFOUEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaUINYeCcKHe IMPeAMETHI (TpyOBl, KpaHbI H T.I1.). 3allpelliacTcs BKIFOYaTh 1
BRIKIIFOYATh S3IIEKTPOIIPHOOPEl MOKPBIMH pPYKaMH, a TaKXe IIOIbh30BAaThCSI HEHCIIPABHBIMH HIIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOAA IIPHOOPaMH ;

-3allpeInaeTcs MPHHIMATE ITHIIY B XHMHYEeCKOH J1a00opaTOPHH H ITHTHh BOJIY H3 1a00paTOPHOH ITOCYIHL. -

-KaTCTOPHYCCKIH 3alIpPpCIIacTCA HpﬂﬁﬂEﬂTb PEAKTHEBI Ha BKYC,

TTAINTY YT ATTATIATITITr  TYA TYTYTTO TYYTUTY AT TTAYY  fmanv wmT TAasTYTT AT 1
ORMERT NOARGAT ITPHPOBAHHEIX KHCIOT IIOCIIE CMBIBAHHMS BOJOI

, 3NEKTPOHHOW NOANUCHIO |

{Ceprudukar: - 12000002A633E3D113AD425FB50002000002A6 T CMBIBATH A0 TEX IIOP, IIOKa YH4CTOK KOKH, Ha
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KHCIIOTBl H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM pacTBOPOM IlepMaHraHaTa Kamus (3
aITTeYKH B 1a00PaHTCKOH Ka(eIprl);

-II0 OKOHYAHHH padoThl BRIKIIOYHTh H3 CETH BCE MEKTPONPHOOPHI, ITEPEKPHITE IOayy ra3a H BOALI B
nmadopaTopHIO H yOpaThk padouee MeCTO;

-000 BCeX HECYACTHBIX CIIYYasX HEMeIJIEHHO COOOINATE ITPEIOgaBaTeli0 HIH 1a00paHTy.

Ipaxkmuueckas yacmso:

lonyuenue smynncuil

B 1Be 1mI1oCcKoIoHHEIE KOJIOBI HAIIUBAKOT 110 10 MII rekcaHa, I HarJISIHOCTH OKPAIIEHHOI'O KPacHTEIEM
cylaH-3 (CyZaH XOpOIIO PacTBOPSAETCS B HEMOIIPHBIX KHJIKOCTSIX H HEPACTBOPHM B BOZE). B omgHY H3
K010 mpobaBisror 10 mMu1 BOAwI, B ApYyryro o KarmraMm — 10 s 2%-Horo pacrtBopa oneara Na IIpH
HETPEPBIBHOM B30aIThIBAHHH. KONIOBI ITIOTHO 3aKPRIBAIOT ITPOOKAMH H CHOBA SHEPTHYHO BCTPSIXHBAIOT
IUIS TIOTITYUEHHS SMYJIIbCHI. COIIOCTABIISIOT YCTOHYHBOCTE SMVYIILCHI B 1 -1 U 2-H Kondax.

Obpawentie has smyavcilil

[ IonmoBHHY 3MYIIECHH, CTA0IIHM3HPOBAHHON OJI€AaTOM HATPHSL, IIEPEHOCIT B YHCTYIO KOIOY M JTOOABIISIOT
IIpH BCTpsAxHBaHHH Io KarpsiM 0.5 mr 30%-Horo pacreopa MgSO4 no o0pa3oBaHHS YCTOHYHBOH
SMYIIbCHH. OTIPeJelsIOT THIT SMYIIbCHIH, CTa0HIH3HPOBAHHBIX OJIeaTOM HATPHS H MarHH s (KOnOsI 2 H 3).
Onpeoeneriie muna SmMy/asCLil

a) Karuiro sMylbCHH ITOMEIIAIOT Ha IPEJMETHOE CTEKIIO (IIPH 3TOM cIIeAyeT H30eraTh IeHBI) H IIOJ
MHKPOCKOITOM OIIPEAENSIOT KaKas 4acTh AMYIIbCHH OKpallleHa — JHCIIEPCHOHHAS Cpejla HIIM (pa3a.

0) ['masHOH MHIIETKOH IIepeHOocAT 10 1 Kame SMYIIbCHH Ha IIPeJBapHTENIbHO 0O0e3KHPEHHYIO
MTOBEPXHOCTDh MPEAMETHOrO CTeKIa H Ha INIACTHHKY, ITOKPBITYIO POBHBIM clIoeM mapadmuHa. Ha crekie
KaIlJIs pacTeKaeTcs B TOM CIy4ae, eClIH AMYIbcHS 1-ro poma. Ha moepxHoCTH mMapadHHa Karuls 3TOil
AMYIIbCHH COXpaHIET cPepHIecKYO (hOpMY.

B) Merton paszbaBneHHS (a3 OCHOBaH Ha TOM, YTO SMYIIbCHS JIETKO Ppa30aBIISIETCS KHIKOCTBIO,
CIIyXKaIlleH €€ JHCIIEPCHOHHOH cpegor. B 2 Orokca moMemaroT 10 2-3 MI - 5SMYJIBCHH,
cTa0HIH3HPOBAaHHOH ojieaToM Na. B omaiH 6rokc 100aBIIsSrOT 2-3 MII BOAEL a B APYTrOH — 2-3 MII I'eKCaHa.
HaGmomaror, B KakoM H3 OIOKCOB IIPOHCXOJHT CMEIIEHHE SMYIILCHH H JOOaBIISIEMOH KHIKOCTH.
AHAJTOTHMYHBIH OITBIT ITPOBOST C SMYJIBCHEH, CTaOIIH3HPOBAHHON OleaToM Mg.

r) J/I1 BBISICHEHHS THIIA SMYIIBCHH 4YaIlle BCErO ITPHMEHSIOT KOHAVKTOMETPHYECKHH METOJH. Ecim
AIeKTpHYEcKas IIPOBOAHMOCTh JOCTAaTOYHO BRICOKA (OIH3Ka K BIEKTPOIIPOBOJHOCTH YHCTOH BOJIBI), 3TO
O3HAYaeT, YTO JaHHAs 3SMYIIbCHS IIEPBOTO poAa. SIEKTPOIIPOBOAHOCTE SMYIIBCHH 2-TO poja OOBIUHO HE

MeHee yeM B 10° — 10* pas Hike.

I

F
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TaK’Ke HapHCOBaTh CXeMBI CTPOEHHMS IIONYYEHHBIX B OOOHX CIIVYasxX 5SMYILCHII C VYKa3aHHEM
OPHEHTHPOBKH MOJIEKYI AMYJIbIaTOpa Ha TpaHHIE MEXIY IHCIIEPCHOH (pa30i H JIHCIIEPCHOHHON
CPEIOH.

Ipebosarusn K 0hopmieHiLo 140 op amopHoIL padomsl i 0muemy:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B JIadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOMKHEI OBITH ITPe/CTaBJIeHBl. Ha3BaHHE YHHIBEPCHTIETA,
(aMIUIHSI 1 HHHIHAIIEL YYaIl[er ocsI, HOMeP Kypca H I'PYIIOIbI, Y4eOHBIH TOJT.

2.0OTYET O BRINOJHEHHOH JTa00OpaTOPHOH padoTe JOIIKEH COAEPKaTh CIEIVIOIIIE CBENEHI:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*[aTy BBITIOITHEHHS pabOTHI,

*I[eTIb PAOOTHI;

*000pYIOBAaHHE M MaTEPHAIILI,

*KPATKOE TEOPETHUYECKOE OIHCAHIE;

*HOMEP H Ha3BaHHE OIIBITA,

*KPaTKOE OIMCcaHHe Xoj1a pabOoThI ¢ YKa3zaHHEM YCIIOBHH ITPOBEJIEHHS OIThITA,

*PHCYHKH M CXEMBI HCITOIb3YEMBIX ITPHOOPOB;,

*HAOIFOIEHH T,

*YPaBHEHHNS ITPOTEKAFOIINX PEAKIHIL,

*pPacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOIKHEBI OBITH JIAKOHITYHBIMII.
4.0OT4ET O IMpPOBEAEHHON paboTe IIPOBEPSET M ITOAIIHCHIBAET ITPEITOJaBaTENb.

5.K cmaue 3ayéra 1o IadopaTOpHOMY TIIPAKTHKYMY JOITYCKAFOTCS CTYIAEHTBI, BBIIOJIHHBIINE U
IIOAIMMCABIIIE YV IIPEIOJaBaTENd BCE JOMAIIHHE M J1abopaTOpHBEIE PadOTHI, CHABIIMHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIHE B padOTE CEMHHAPOB.

6.CTYIEHTHL, MTOIYYHBIIHE 3a4ET IO JIa0OpaTOPHOMY IMPAKTHKYMY, JOIIYCKAIOTCS K Ccllaue BK3aMeHa I10
KYPCY HEOPraHHYECKOH XHMHH.

K OHMPO.IbHbLIE 60NPOCHI .

1. IloHsTHE 53MYIIBCHIL, HX KIIaCCH(MHKAISL

2. Metoasl YCTaHOBIEHHS THITA SMYIIbCHIH.

3. Crabwinzaiusa sMyJIbcHH. CBOHCTBA SMYIILIaTOPOB.
4. OOparmeHue (pa3 SMYIbCHH, HX pa3pyIIeHHE.

T

""""" NOKYMEHT MNOOMNWCAH
SNEKTPOHHOW NOANUCLIO
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1. Bpsmrckmit B.4. KommonaHas Xy [ OnmeKTpoHHBIN pecypce]| : yueOHoe mmocobue / B.51. BpsaHckii.

— OJIEKTPOH. TeKCTOBBIE TaHHBIe. — (Caparor. Bysoeckoe obpaszoanne, 2017. — 104 ¢. — 978-5-

448°7-0038-5. — Pexamv poctyia: http://www.iprbookshop.ru/66632.html

2. Ileperonuas O.B. IIpakTHKyM 110 aHAIMTHYECKOH XHMHH. (DH3HKO-XHMHYECKHE METOIBI aHAIH3a

| OnexTpoHHBIH pecypc| : yuyeOHoe mocobue / O.B. Ileperonyas, C.A. CokomoBa. — DOJIeKTPOH.
TEKCTORBIE JaHHEIE. — BopoHeXK: BOpOoHEKCKHH [ ocylapCTBEHHBIH ATPapHBIH YHHBEPCHTET HM.
HMmmeparopa Ilerpa Ilepsoro, 2017. — 100 c¢. — 2227-8397. — PexuM gocTyIa:

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

3. @usuyeckas XUMHA. TeopHs H IIPpaKTHKA BBRIIOITHEHHS pacuyeTHRIX paboT. HacTe 1. OKCTEHCHBHEBIE
CBOICTBAa T'OMOI'eHHBIX cHcTeM |OmnekTpoHHbIi pecype| / E.M. CrenmaHoBckHX [H ap.]. — D3IeKTPoOH.
TEKCTOBBIE JaHHBle. — EkKaTepHHOYpPr: YpalbckHil (ellepalbHbIH yHHBepcHTeT, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexam poctyra: http://www.iprbookshop.ru/6661 1.html

4. Ousmyeckas XuMHs. 1 eopHs H IIpaKTHKa BEOIOTHEHHS PacueTHRIX pador. Yacte 2. XMMHYEeCKoe U
(pazoBoe paBHOBecHe |DOnekrpoHHBIH pecype| / E.M. CremaHoBckux [H ap.]. — DOIEKTPOH. TEKCTOBEIE
TaHHBle. — ExaTepumHOYpr: YpanbcKHii (peflepalbHbBIH YHHBepcHTeT, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexymv gocryma: http://www .iprbookshop.1ru/66612 html

5. I'puropreBa JI.C. Om3nueckas XHUMHS | O1eKTpoHHEIN pecypc|: yueGHoe mocobue/ I'pHTropheBa
JI.C., Tpudonora O.H.— D3nekTpoH. TeKcTOBBIe AaHHBIe.— M.. MOCKOBCKHII TIOCyZapCTBEHHBII
CTPOHTENBLHEIN VHHBepcHTeT, AN IIlm Op Megma, 5bC ACB, 2014.— 149 c¢.— PexuM mocryIa:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 110 mapoimo

6. AHalMTHYeCcKasd XHMMHSA H (DH3HKO-XHMHYECKHE METOABI aHalIH3a |DOJIeKTPOHHBIH pecypc]

Ta00opaTOPHBIHI IMMPaKTHKYM / . — ONeKTPOH. TeKCTOBEIE JaHHBIe. — CaparoB: Aii IIn Op Memma, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexmm goctymna: http://www.1prbookshop.rw/70757 html

JlabopaTopnas padora Ne 4

Tema: IlouryyeHne 1meH H H3YY€HHE HX YCTOHYHBOCTH

Ilens padomot: H(}H}”IEHIIE IICHBI H H3VUCHHC BIOTAHA ij BASKOCTH ,I[IICHEPCHGHHGﬁ CPEAhbI, no00aBOK

BBEICOKOMOJIEKYILAPHOI'O COCIHHCHIIA Ha €€ YCTGﬁ‘]IIEGCTL. .

@ﬂmupyemme KoMnemernuuu. 11K4.
T eopemuUuecKda Hdcmbs.

[lenHa — gucriepcns rasza (Yalme BCEro BO3AyXa) B JKHIAKOH IIH TBEPAOH ITHCIIEPCHOHHOH Cpeje,
MPEJCTARIIAeT COOOH THIIMYHYIO JTHO(OOHYIO CHCTEMY. Pa3mmyaroT pa30aBlIeHHBIE AHCIIEPCHH Ia3a B

AHNAKOCTH, KOTOPBIC 3d CXOACTBO C pﬂBﬁﬂEHEHHLIhﬂI IMYIIb CHAMII OOBIYHO HAa3BIBAIOT TI'a30BBLIMH

ONOKYMEHT NMoAanncAH
! ANEKTPOHHOW MNMOONUCHIO oBOI (pa3kl Oonee 70 0OBEMHBIX IIPOIEHTOB.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Onpeoeneniie NOpPo206oLl KOHLeHMP ALt IMVIb2amopd.

Cyuwrocms memooda. MeTo[ TIO3BOISET OIPEJEHTh ITOPOTOBYIO KOHIIEHTPAIHMIO SMYJIbraTopa IIpH
OITpeAelIEHHOM CITOCO0E IOJIYYEHH I SMYIILCHH.

OMYIIBCHH THIIA MAaclIO B BOJE IIPHIOTOBILIOT ABYMS CIIOCOOAMH. PYYHBIM BCTPSIXHBAHHEM H Ha
n1abopaTOpHOM TroMoreHmzarope. IIpH 5TOM ITONYYarOT SMYIBCHH C CYIIECTBEHHO Pa3HBIMH
pacTpeaeleHHIMH 10 pazMepaM H BeJIHUHHAMH JHCIIEPCHOCTH.

OMYIIBTHPOBaHHE ITIPOBOJSIT ITPH ITOCTOSHHOM COOTHOIIEHHH ITONMSPHOH M HEIOISIPHOH (a3, BapbHPYS
KOHIIEHTPaIlHIO 3MYJIbIaTopa.

OMYIIBCHIO CYHMTAIOT YCTOMYHMBOHM, €CIH 3a IIPOMeXYTOK BPEMEHH B OAHH 4Yac He HaOIIOmaroT
OTJIeTIeHH I HEMOISIPHOH (pas3hl.

Hambomnee pacrpocTpaHeHHBIMH METOJAMH IIOIYVYEHHS SMYIBCHI SBIITIOTCS  JIHCIIEPralHOHHEIE
METOABI, B KOTOPBIX SMYIBIHPOBAHHE OCVIIECTBIIIETCS C TIOMOIILIO ITPOIEINIEPHBIX MEIIAIOK,
KOJUIOHJHBIX MEIBHHII, VIIbTPa3ByKa, TOMOT€HH3aTOPOB H JIP.

OMYIIBCHH — TEPMOJAHHAMHYECKH HeCTaOWIBHBIE CHCTEMBI, OOIAJArOINHE 3HAYMTEIILPHOH CBOOOIHOH
sHepruei. VMcKmouyeHHe COCTABIIIIOT CaMOAMYIBIHPYIOIHECS CHCTEMBI C HH3KHM MeK(a3HBIM
HaTsKeHHeM. 1103TOMY BOIIPOCH! H3YYEHHS YCTOHYHBOCTH SIBIISEFOTCS OCHOBHBIMH ITPH HCCIIEIOBAHHH
SMYJIb CHI.

OOBIYHO BBIJEIIIIOT TPH BHAA YCTOHYHMBOCTH. CeJHMEHTaIlHOHHAS (KHHeTHYecKas), KoaryIII[HOHHAS
(arperaTHBHAA); II0 OTHOIIEHHIO K KOAJIECIIEHITHH.

CeIMMeHTallHOHHAS YCTOHYHBOCTE. CeJHMEHTallHI — OCeJaHHe HIIM BCIUILIBAHHE Karlellb JHCIIEPCHOM

(a3pl. OTOT IIpolecc MPHBOAUT K 00pa3OBaHHIO CIOS KOHIIEHTPHPOBAHHOH SMYIbCHH («CIHBOK») H

TTNOUCXOTUT TINEUMVITIECTREHHO R DAROARTEHHKIX AMVITLCHSIX.
[NOKYMEHT NOAMNUCAH
ﬁ| INEKTPOHHOW NOANMCHIO aTOB YaCTHI[  JHCIIEpCHOIl (a3pl B 00beMe
CepTudukar: 12000002A633E3D113AD425FB50002000002A6
JBnagenei; | Lebsyxosa: TatbaHa AnexcaHaposya TEPHMEHTAJIBHO HCCIIeOBaHa cl1ado, TaK KakK J0
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OTIIHYATh KOAUVIISL[HIO SMYJIIBCHI, CTaOHIIM3HPOBAHHBIX HH3KOMOIEKYIISPHRIMH IIAB, or croimaHmusg
3MYJIbCHOHHEIX 000II0YEK BRICOKOMONEKYIIPHEIX [ IAB 13-3a nepervieTe Hius Ux IETeH.

3HaYMTElIbHAas 4acTh COBPEMEHHBIX (DYHAAMeHTAIbHBIX PadOT IO TEOPHH CTAaOHIIBHOCTH 3MYIIbCHIT
IIOCBSIIIEHA BOIIPOCY, B KAaKOH CTEIIEHH KIIAaCCHYECKas TEOPHSA YCTOMYHBOCTH KoIoHmos J[JIDO
OOBSICHSIET CBOMCTBA AMYIIBCHH. HYKHO ITOIXOAHTE C OCTOPOKHOCTBIO B IIPHMEHEHHH 3TOH TEOPHH K
MHKPOCKOIIMYECKHM KaIlIsiM Maciia, CTaOMIM3HPOBAaHHBIM aJICOPOHPOBAaHHBIMH SMYIILIHPYIOIIHMI
areHTaMH. OHa MOXET JOBOIIBHO XOPOIINO OITICBEIBATh CTAOWIH3AI[HIO SMYIIBCHH HOHHBIMI
HH3KOMOJIEKVIISIpHEIMH  [IAB. OpHako ee Helnb3s HCIIOIB30BaTh IS OIPEJEIIEHHS CKOPOCTH
KOAJIECI[EHI[MM, TaK KaK 5TOT IIPOLIECC 3aBHCHT OT paspyileHHsS alcOpOIIHOHHON IUIeHKH. OHa He
MpHMEHHMAa K SMYJIbCHSM, CTaOHIM3HPOBAHHBEIM TBEPABIMH YacTHIIAMH HIH THAPO(QHILHBEIMHA
KOIUIOHJaMH. B ciydae oOpaTHBIX 5SMYIbCHII B HENPEPBHIBHOH (pa3e OTCYTCTBYeT JIBOMHOMH
SJIEKTpHYECKHH crno. Ilpm cralGmmms3anuy 5SMYIBCHI  CIeAYeT VUHTBIBATH HE TOJIBKO CHIIBI
OTTAJIKHBAHHS-TIPHTSKEHNS MEXKIY KarpsaMu, HO M ancopOipiro [IAB. HMHaue TpyaHO OOBSICHHTE,
II0YeMY TOJIBKO ompeleieHHbIe [IAB saBisrorcs crabuimzaTopaMH SMYIIbCHIL.

KoanecleHIMa — CIIISIHIE MEJIKUX Kallellb B KPYITHBIE ¢ KOHEYHBIM BRI EIIEHHEM BEIECTBA JTHCIIEPCHOM
(pa3pl B TOMOIeHHBIH CJIOH. JIHIIb Ipoliecc KoaleCUeHIHH IIPHBOIUT K HeOOpaTHMOMY pPa3pyIeHHEO
SMYIILCHIL. BO3MOKHO TaKKe paspVIIeHHe SMYIIbCHH IIPH PacTBOPEHNH MalbIX Kallellb H KOHJAeHCAI[III
BEI[ECTBa Ha OoJiee KPYIHBIX KaIUISIX (M30TEpMHYECKAsl IIEPETOHKAa) B Pe3yIbTaTe 3aBHCHMOCTH
TaBJIEHHS HACBIINIEHHOT O ITapa HaJl KarjIeHd oT ee KpHBH3HBL  RTIn PY/P'=26Vir — ypaBHEHHE T OMCOHa-
KempBuHa. OJHAKO 3TOT IPOIECC MOKET BHOCHTH 3aMETHEIN BKIIAJ B pPa3pyIlIeHHE JIHMINb KpamHe
BBICOKOAMCITEPCHBIX SMYIBCHIT (1<10°cM), HMEIOIIHX IIPH 3TOM JOCTAaTOYHO IMHPOKOe paclpeleleHHe
10 pasMepaM, H, BHIHUMO, HE SBISETCS JINMUTHPYEOII[IIM.

Kak M BCIKMH KHHETHYECKHI IIPOILIECC, KOAIeCIEHI[HSI OIPEAcasarcsad MABIKYIIEH CHIIOH U
COITPOTHRIIEHHEM. Paspylmarorcs 5MYJIbCHH Olarofaps TOMY, YTO pa3feisrormasi (a3bl IUIEHKA
CTPEMHTCS IIPHOOPECTH MEHBINYIO CBOOOMHVIO SHEPrHIO 3a CUYET COKpaIleHHS IIOBEPXHOCTH.
CleIoBaTEeNbHO, TTOBEPXHOCTHOE HATSKEHHE H MEXMOIEKYIIIPHBIE CHIBI CO3JA0T TEHJEHIIHIO K
KOAIECI[EHI[MN. [IpermarcTBYOT KOaleCUEHI[HH CIIIBL, VAepKHBarolme Molekyinel IIAB  Ha
IIOBEPXHOCTH pasjeia ITOKa3bkIBAIOT CTPOEHHE CIIOS 3MYIbraTopa Ha IMOBEPXHOCTH Kallellb, ITOIB3YSICH

Dﬁl[[EHpIIH_HTLIhﬂI CHMBOJIaMI MOJICKYIIBI ITOBCPXHOCTHO-dKTHBHOI'O BCIILICCTEA.

O —0
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OmneaT
HaTpHA KaITbLs
O T T O KIMERT FOBMAVCAR 77T T T T2pamMm cmabilib HoCMilL.
SNEKTPOHHOW NOANMUCHIO _. - -
lceprudmkar: * 12000002A633E3D113AD425FB50002000002A6 "TH XapPaKICpH3YET YCTOHYHBOCTIb OSMYIBCHH IIO
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| COTABIIHBAIOT CCpHIO OSMYIIBCHH C Ppa3IHYHbIM
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COOTHOINIEHHEM MAacJI0/BOJa, HO IIOCTOSHHBIM CYMMAapHBIM OO0BeMOM. OMYILCHH ITOMEINAIOT B
IrpagyHpOBaHHBIE ITPOOHMPKH H BHIJEPKHBAIOT B HHX JO ITOIHOIO pas3felleHHd (a3. 3aTeM H3MEPSIOT
00beMBI BOJHOH H HEIOIIpHOH (pa3. Taxum oOpa3oM, ITOIYYaroT JBE TOUKH HAa OJHOM BEPTHKAILHOM
CEUEHHMH JHarpaMMsbl. JIMHHI, COEIHHSIONIME SKCIIEPHMEHTAIbHBIE TOYKH, OIPEIelIstoT OOIacTH
CYILIECTBOBAHHSA CBOOOAHBIX (a3 H 5SMYIbCHH.  J[HarpamMbl (pHc.2.4) ITO3BOIISIFOT  OIIPEJIEIHTE
CIIeAVION[HEe KauyeCTBEHHBIE XapaKTEePHCTHKH SMYJIbCHH: HaYallbHOE COJEpIKaHHe HEIOISIPHOH (hasHl,
IIPH KOTOPOM Pe3KO CHHJKAETCS YCTOHYHBOCTh SMYIBCHH (TOUuKa A Ha JHarpamMme), H OTHOIIEHHE
TUTOIIAIH, COOTBETCTBVIOIIEHN CYIIECTBOBAHMIO 3MYIIbCHI, K ITOTHOH TIIOIAIH JHArpaMMBI C.

Qb opyoosarue u mamepuaibl.

[IpoOHpKH, IMIIETKH, MHKPOCKOIL, IPeIMETHBIE H IIOKPOBHBIE CTEKIIa, TOIYOIN, IIOMKPaIllcHHBII
cynanoM III, pacTBOpEI oneata HaTpHA H XJIOpHIa KaabIfis, Komda eMkocTeio 100 m1, pacteop IIAB.
OCHOBHasI XHUMHYecKas MocyAa: MPoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCIIe PaOOTHI
TIIATEIIEHO BBEIMBITH, BECHI C Pa3sHOBECOM, IIPHOOPBI, HCIIONB3YeMaAs UIS ITPOBEICHHS OTIEIbHBIX
nmabopaTOpHBIX PaboT, BEIAETCA H CHAETCS YHCTas 1abopaHTy.

TexHuka 0 ezonacHocmii RPU 6 bINOJAHEHUIL J1A0 OpAMOPHOIL DAd ombl.:

-aKKypaTHO 00paImarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
TIOMOIIBIO COBKA M IMETKH;

-Bce paboThI, CBS3AaHHBIE C BBIACICHHEM SIOBHTBIX, JIETYUYHX H HEMPHATHOIAXHVIIHX BEIECTB,
IIPOBOJHTH B BRITSDKHOM IIKa(y;

-IIPH OITPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTosHHH 25-30 ¢M OT IIHI[a,
HampasIIsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMH ABIKEHHSAMI JIAJJOHH OT OTBEPCTHS K JIHILY;

-IIpH HaIHMBaHHH PeaKTHBOB He HAKIOHATHCA HaJ COCYAOM BO H30eKaHHe IIONMafaHHs OpBI3r IIH
YACTHI[ HA JIMI[O MM OAEKAY. IIpH Pa30aBIIeHNH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOLY,
HO He HaoOOpOoT;

-IIPH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede MM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHHe TIOMadaHus € Ha JIMI0, PYKH IIH OJIEKIY;

-TOpSYHE TIPeJAMETHl MOKHO CTaBHTH TOIBKO Ha acOeCTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTVIO CITEI[HAILHYIO IIOACTaBKY;

-HEeIb 35 ITOIB30BATLCA ANEKTPpOoIrpHOopaMi 6€3 COOTBETCTBYIOIIETO HHCTPYKTaka. ITPH BKIIIOUEHHH HX B
CETh HelIb34 JIepKaThCs 32 MeTaJUIHYeCKHE IMpeqMETHI (TpyOBl, KpaHbI H T.II.). 3allpelllacTcs BKIFOYATh H
BBIKIIFOUATH SIEKTPOIIPHOOPEI MOKPBIMH PyKaMH, a TaKKe II0/Ib30BAaThCSI HEHCITPABHBEIMH  HITH
HMEIOIIHMH OTOJIEHHEIE IIPOBOA ITPHOOPAMI;
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-TIPH TIOIAJaHHH Ha JHMI0 HIH PYKH OPBI3T KOHI[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHHS BOIOH
IIPOMBITE CIIAOBIM PACTBOPOM COJBI. INEINOYL CIIEAVET CMBIBATh O TeX IOP, IOKAa YYaCTOK KOXH, Ha
KOTOPBIH OHa IT0ITana, He IMepecTaHeT OBITh CKOJIB3KHM, 3aTeM IIPOMBITH CIIa0BbIM PACcTBOPOM VKCYCHOH
KHCIIOTBI M HaJOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOPOM IlepMaHTaHaTa Kaunusg (H3
arnTeyKH B TaOOPpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadoThl BEIKIIFOYHTE H3 CETH BCE ANIeKTPOIIPHOOPHI, IIEPeKPHITEH IToauy Ira3a H BOALI B
nmabopaTopHIO H yOpaThk padouee MecTo;

-000 BCEX HECYACTHBIX CIYYasIX HeMeIJIEeHHO COOOIIATh IMPEIofaBaTelIio WIH J1aD0OpaHTy.

I pPAKmuidecKdAa Udcmb.

Memoouxa npoeedeniis pabonioi.

[ IpHTOTOBHTE 100 s pactBopa IIAB vyKazaHHOH ITpernojaBaTelieM KOHI[EHTPALIH.
[TpuroroBHTs 3MyIbcHH, cofepikantue 20, 30, 40, 50, 55, 60, 65, 70, 75 u 80% npekaHa (IIH APYTOH
HETIONSPHOH KHIKOCTH) ¢ CyMMapHBIM oObeMoM 10 mi. IlepemmTs SMYIIBCHH B TI'paIyHPOBaHHBIE
ITpOOHPKH U BEIIEPKATh 10 KOHI[A 3aHSATHS.

[TpoBecTH 3aMephnl oTaenuBIIHXCS (pa3. Ha ciemyromem 3aHSATHH ITPOBECTH ITOBTOPHBIE 3aMEPHL.
[Toctpouts auarpaMMmy cTabWIBHOCTH H ONPEAeNHTh 3HaYeHHS A H C HAaCBIOIEHHOrO aJCcOpPOIHOHHOTO
crnos. Otrcroma Ce MOXKHO OIpelleNTh H3 YpaBHeHHS JIleHrMropa IpH yeiaoBHH [/ I'w — I, T.e. Ce = C.

OmHaKO IPH 3THX pacyeTaX HeoOXOTHMO 3aJaBaThCsa cOoTHoImeHHeM I/ I'w OMH3KHM, a He paBHBIM I,

TaK KakK IIpH I/ I'w = 1 Ce = . OtHOomeHne [/ ['w, mpH KoTopoM IIAB cTaGHIH3HPYET 3MYIbCHH,
pasnmmyaeTcs i pasHeIX K1accoB [IAB, u, kak nmpagrino, rpessanact 0,9.

HGHF‘—IEHHE MVIAL CLIL Macno/eoda i HabnwooeHue 3a AGleHIeM GﬁﬂﬂMEHIM d}'ﬂ?.

B npobupky HammsaroT 0,5 MI TOIYOJa, IMOAKPAIIEHHOIO MACIOPaCTBOPHMBIM KpPaCHTEIIEM
cynanoM III m goGammsror 0.5 mur Boawl. IIpoOHPKY CHIIBHO BCTPSXHBAIOT. YOeXKAaroTCS B TOM, UTO
00pa3oBaBINASCS SMYIIbCHS HEYCTOHYHEBA.

Jarnee B Ty e ImpoOHpKy godasisroT 0,5 M1 3%-HOro pacTBopa ojieaTa HaTpHS H BHOBb CHJIBHO
BCTPSXHBArOT. Karurro »sMyIbCHI ITOMEINAIOT Ha IPEAMETHOE CTEKIIO H pacCMaTpHBArOT B MHUKPOCKOIIE
IIPpH HeOOJIBIIIOM YBEIIHYEHHH. J[o0aBIsrOT B IPpoOHPKY 0,5 M 2%-HOro pacTBopa XJIOpHAA KaJIbI[HI H
0,5 M1 TOyoJIa M IPOOHPKY CHIIBHO BCTPSXHBAIOT. PaccMaTpHBArOT B MHKPOCKOITE KaIlIFO SMYIIbCHH U
yOeKIarTCs, YTO IPOH30IUI0 olOpamieHHe (pa3. MHKPOCKOIMHYECKYI0 KapTHHY SMYIILCHH M/B H B/M
3apPHCOBBIBAIOT B TeTpalb, 3aTyIIeBhIBas OOIACTH, COOTBETCTBYIONIHE VIJIEBOLOPOMHOH (pa3ze.
CxeMaTHYECKH

(paboTa amcopOIlH), TaK KaK IIPH OITaJecCIeHIIHH ITPpoHCXOoJHT JecopOums [IAB. Taxum
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TUCTIEPCHOHHBIX CHJI B JKHJIKOCTIH (IOA). CregoBaTelIbHO, 4acTh MONEKVIRl IIAB, Haxomsmascsa B
HEIIPePBIBHOMN (asze, HomwkHa ObITh Gomee 10A; Momekyibsl ITAB JOMAKHEBL IIPOYHO VIEPKHBAThCSI Ha
I'paHHIIe pa3jelia a3z, T.e. He JeCOpOHPOBATHCI HH B OJHY H3 IT'paHHYaIHX (a3, koHeHTpaipa [TAB Ha
IIOBEPXHOCTH JOJIKHA OBITh TAKOH, YTOOBI He OOpa3’OBBIBAIIHNCh YYACTKH ITOBEPXHOCTH O€3 3aIl[HTHOI'O
CIIOSL, T.€. aAcOoPOIHS IMPAaKTHYECKH PaBHA ITPEAEIIbHON MOHOCIIOHHOMH.

BTropoe VyCIOBHE IIpeHOTBpPAIllEHHS OIAJIECHEHI[HH CcOOMIoJaeTcsd IIPpH BeIHYHHaX PaboThl
agcopOrnm [1AB, onpefensseMbIX IO KaKA0H H3 IpaHHYanmX (a3, comprmx Wmin= 17 KJ[;x/Momb.

Ha yCTOHYHBOCTE K OITalleCIEHIHH OOJIbINOE BIHSAHIE OKAa3bIBAeT BA3KOCTh HEIIPEPRIBHOH (Da3bl.
B BBICOKOBSI3KOH Cpejie KaIUISM TPYAHO ITPHOIH3HTLECS APYL K APYIY, OHH KakK OBl «3aMypPOBaHEI» B
HEITPEPBIBHOH (pa3e H BEPOSTHOCTh HX CTOIKHOBEHHS HH3Ka. lIpH TakKHX YCIOBHSIX BO3MOXKHO
CYILECTBOBAHHE YCTOMYHBEIX 3MYJIbCHH H 0e3 CTaOHIIH3aTOPOB.

[Tpn amcopOImH BBRICOKOMONIEKYIApHBIX IIAB Ha rpaHHIlE KHIKOCTB/JKHIKOCTH OOpa3yIOTCS
CIIOM, OOJajaroIlHe 3HAYHTEIILbHOH TOIIIMHOH M, KaK IIPaBHIIO, TIelneodpasHOH CIPYKTYPOH
(CTPYKTYpHO-MeXaHHYecKHil Oapbep), aacopOumsa momoOHeIX IIAB HeoOparmma. Kpome Toro,
KOaJleCI[eHI[HH KallelIb IMPEelNITCTBYeT H SHTPONHIHBIN (akTop. IIpH mepekpbBaHHH a7 cOpOIHOHHBIX
cmoeB TmonHMepHbIX IIAB cokpammaeTcs 4YHCIO JOCTYIIHBIX KOH(pOpPMAaIlHi MaKpOMOJIEKYII, 4YTO
TEPMOJHHAMHYECKH HEBBITOTHO.

JIst  TIONHMBJIEKTPOJIMTOB  ONPEAENIEHHBIH BKIaJ B VYCTOHYHBOCTE 3MYIIBCHIL BHOCHT H
sIeKTpocTaTHYecKHH (akTop. bonbimHCTBO pacTBOopoB ImonmnMepHbeIX [IAB Takke oOmagaroT
TIOBBIIIEHHOH  BSBKOCTBIO. IlosTOMYy 5SMyIbcHH, CTaOHIM3HPOBAaHHBIE ITPHPOJHBIMH  (OelKH,
MO/ caxXapHIbl) H CHHTeTHYeCKHMH (TTOHBHHIIOBBIH CITHPT, TBHHBI) IonHMepHEIMH [IAB, oGmagaror
KpariHe BRICOKOH CTaOHIbHOCTRIO K OIAJIECLIEHIHH.

YCTOHYHBOCTE 5SMYIIBCHH K OIAIECIEHIIMH B OCHOBHOM OIIPEHENseTCs CTPYKTYPHO-
MEXAaHHYECKHMH XapaKTepPHCTHKAMH aJcopOIMOHHEBIX ci1oes 11AB.

THIT 3MyTIIBCHH, O0Opa3VIOIEHC IIPH MEXaHHYECKOM JHCIIEPITHPOBAHNH, B 3HAUHTEJIbHOH MEpe
3aBHCHT OT COOTHOIIEeHHS 00beMOB (a3. JKHakocTh, cojep:kammascsa B OoabImoM oO0beMe, OOBIYHO
CTAHOBHTCS IHCIIEPCHOHHOH cpeJoH. IIpum paBHOM 00BEMHOM COAEPKAHHH JIBYX JKHIKOCTEH IIPH
TUCIIEPrHPOBAHMH BO3HHKAIOT SMYILCHH OOOHX THIIOB, HO "BBIKHBAeT" M3 HHX Ta, KOTOpasd HMeEeT
Oonee BRICOKYIO arperaTHBHYIO YCTOHUYHBOCTE M OIIPEAEISAETCS IIPHPOLOH SMyIIbraropa. CriocoOHOCTE
SMYyJIbraTopa o0ecleYnBaTh YCTOHYHBOCTH 3MYJIbCHH TOTO HIIM HHOI'O THIIA OITPEIEIISIETCS SHEPTeTHKOH
B3aHMMOIEHCTBHS €r0 C IIOJIIPHOH M HEIOISPHOH cpelaMH, KOTOpasd MOKeT OBITh OXapaKTepH30BaHa

IIPH ITOMOIIH ITOTYAMITHPHYECKOH XapaKTePHCTHKH - 4YHCIa THIPO(HIFHO-ITHIIO(HIBHOIO OajlaHca
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[I[emouHbIe COMM KHPHBIX KHCIIOT CpeJHeil MOJeKYISIPHON MacChl BCEr1a Jar0oT AMYJIbCHH THIIA
M/B, a COJIM ABYXBAJICHTHBIX META/UIOB, HAI[PHMEP MarHHsS, - SMYJILCHH B/M. IIpH ITocTenneHHOM
YVBEJIMYEHHH KOHI[EHTPAIlHH JBYXBAJIEHTHHIX HOHOB B SMYJILCHH M/B, CTaOWIH3HPOBAHHOH MBUIOM C
KaTHOHOM OJHO3aAPSIHOr0 MeTajula, IMPOHCXOAHUT OOpalleHHe SMYIIbCHH H €€ IepeXol] B SMYIILCHIO
THITa B/M.

B Hacrofiee BpeMS CVINECTBYET [IBé KOIHYECTBEHHBIE XapaKTePHCTHKH SMYJIIbCHH,
ITOJIYYeHHOH € ITOMOIIBIO OIpeldeneHHOro pactBopa ITAB: MakcHMmambHBEID 00beM SMYILECHH (Vw) H
MaKCHMalIbHas ITIOBEPXHOCTh SMYIIBCHH (Sw). OgHaK0 Vo HEJOCTAaTOYHO 0O0BeKTHBHAS XapaKTepHCTHKA,
TaK KaK 3aBHCHT OT METOZa IOIyYeHHS SMYIbCHH. [Ipu Oojlee HHTEHCHBHOM CMENIEeHHH (a3 KarlId
TIOJTYYAIOTCS MEHBIIET O pa3Mepa M IIPH OJHOM H TOM ke KonmiecTBe [IAB Vo OyZeT MeHBIIe, YeM IIPH
cl1aboM IEpeMEIMHMBAHIH. S SABJISIETCS KOHCTAHTOH, HE 3aBHCSIIEH OT BHEIIHHX IapaMeTpoB. OHa U
Ta K€ TIOBEPXHOCTH B AMYIILCHH MOKET PEATH30BaThC IT0-Pa3HOMY — B BHE Pa3INYHBIX COOTHOIIEHHIH
KPVITHEIX M MEIKHX KaIllellb. PasMmep Karens M paclpedelleHHE MX II0 pasMepaM 3aBHCHT OT METOJa
IIOIIYYEHHS SMYJIbCHH H CIIYKHT XapaKTEPHCTHKOH CaMOHM AMVJIbCHH, a He IIAB. DKcriepuMeHTaIbHO

II0KA3aHO, YTO Sw HE 3aBHCHT OT ITOBEPXHOCTHOH aKTHBHOCTH [IAB, a ompemensercs IpenelbHOH
ancopOumen '« M KOHIleHTpalen IIAB B cHcTeMe. Sw  He CBS3aHA ¢ YCTOHYHBOCTBLIO AMYIIBCHH: IIPH

OOIBINIOM 3HAYEHHH S 3MYIIBCHH MOI'YT OBITh HEYCTOHYHMBEIMH H HAa0OOpOT. [IosgBIIEHNE B ITOCIIETHEE
BpeMS  aBTOMAaTHUYECKHX  aAHAIH3aTOPOB  HM300paKEHMH, TIO3BOILIONMX  OBICTPO  OIIPEIEIISTH
pacIpe/ielIeHHe Kalleldb SMYIILCHH II0 pasMepaM, CIENalo BO3MOKHBIM Topasfo MeHee TPYA0eMKOE
BKCIIEPHMEHTAIILHOE OIPeeIIEHHE ITaPaMETPOB ['w H Swo

Hrioxkmroi mmpegen xkoHieHTpapd [IAB. Ilpenensl koHileHTpalpy, B KOTOPEIX [IAB mnposBiisror
SMYJIbIHPYIOIIHE CBOHMCTBA, HEOOXOAHMO 3HATh IIPH IPAKTHYECKOM HCITONb30BaHHH [IAB, n6o Hixe
onpefeneHHOH KoHIeHTpalH (Ce) ITAB He TOIBKO He MPOSBISIOT SMYJIBIHPYIOIIHX CBOHCTB, HO H
ITpaKTHYECKH He IMOHIKAIOT ITOBEPXHOCTHOE HaTsokeHHe. [IAB gBisrorcsa ctabHim3aTopaMi 3MYIILCHIT
IIpH 00pa30OBaHHH.

Ipedosanun K 0g)opmjieHuio 1ad op anopHoi papomast i omuenty:

| .BeimonmHeHne madopaTOpHBEIX PaldoT COMPOBOKIAIOT 3anHcsaMH B IadopaTopHOM KypHaile. Ha
THTVYIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOKHEI OBITH ITpe/CTaBJIeHBl. Ha3BaHHE YHHBEPCHTIETA,
(paMIUTHA H HHHIHAIIBL YYaIlerocs, HOMep Kypca H T'PYIIIEL, YUeOHBIH IO,

2.0TYeT O BHIITOJIHEHHOH JTadopaTOpHOH padoTe JOIKEH COAEPAKATh CIEAVIOLIE CBEACHI S

*HOMEP paboTHI H €€ Ha3BaHHE,

* 14TV BBIITOIITHCHIA pﬂﬁDTBI;
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*HOME]P H Ha3BaHHE OIBITA,
*KpaTKOoe OIMMCaHHe Xo/a paboTHl ¢ YKa3aHHEM YCIIOBHI ITPOBEIEHHS OIbITA,

*PHCYHKH H CXEMBI HCIIOJIb3YEMBIX ITPHOOPOB,

*HaOIIOJeHH T,

*YPaBHEHH S ITPOTEKAIOIIHIX PEAKIIHIL,

*pacYETHI, TaOIHIBI, T'Pad)HKH,

*BBIBOJIBI.

3.JIabopaTopHEIN KYPHAJI HY?KHO BECTH YHCTO M aKKYPaTHO, 3aIIHCH JOIKHEI OBITH JIAKOHIYHBIMI.
4.0OTYET O IIPOBeAEHHOM paboTe MPOBEPSET H ITOAITHCHIBAET ITPEIIOJABATENb.

5.K cmaue 3auyéra 1o malopaTOpHOMY TIPAKTHKYMY JOITYCKAIOTCS CTYIEHTHI, BBIIIOIHHBIINE H
MOAIIMCABIIME Y TIPEIoJaBareild BCe AOMAIIHHE H J1a0opaTOpHBIE PalOTHI, CHAABIIHE KOIUIOKBHYMEL,
aKTHBHO YYaCTBOBARIIIHE B paboTe CEMHHAPOB.

6.CTYIEeHTRI, ITOIIYUYMEBIIHE 3a4ET I10 Tad0paTOPHOMY ITPAKTHKYMY, JOIIYCKAIOTCS K cAayde 3K3aMeHa I10
KYPCY HEOPraHHYECKON XIMHH.

KoumpoJivtbie eéonpocst :

1. IleHooOpaszoBaHue, CTPOSHHE TIEH. /IBe IPYIIIEI IIEHO00Pa30BaTENEH.

2. Cr1ocoOFI ITOIYUYEHHS TIEH.

3. (DaKTOPH YCTOHYHBOCTH IINIeHOK: 3 ekT ['no6ca i 3 dpekT MapaHTOHH.

4. CBOHCTBA IIEH.

J. QakKTOpel YCTOHYHBOCTH IIeH. UYem OOYCIIOBIIEHO paspyineHHe IeH? UYeM oIpelernsaercs

YCTOHYHBOCTE ITEH?
6. [ IprmMeHeHHe TIeH.

Cnucox aumepamypsl.

1. Bpsmrckmit B.41. KomnonaHas Xy [ OneKTpoHHBIH pecypce]| : yueOHoe mmocobue / b.S1. BpsaHCckmHiL.

— OJIEKTPOH. TEKCTOBBIE JaHHBIe. — (CaparoB: Bysockoe oOpaszopanue, 2017. — 104 ¢. — 978-5-

4487-0038-5. — Pexam poctyma: http://www.iprbookshop.ru/66632.html

2. Ileperonuas O.B. [IpakTHKyYM 110 aHAIMTHYECKOH XHMHH. (DH3HKO-XHMHYECKHE METOBI aHAIH3a

| OnexTpoHHBEIH pecypc| : yuyeOHoe mocobme / O.B. Ileperonyas, C.A. CokomoBa. — DOJIeKTPOH.
TEKCTOBBIE JaHHBIE. — BopoHeXK. BopoHeKCKHH [ ocymapCTBeHHBIH ATPapHBIH YHHBEPCHTET HM.
HMmmeparopa Ilerpa Ileporo, 2017. — 100 c¢. — 2227-8397. — PexuM JOCTVIIA:

http://www.iprbookshop.ru/72731 .html
3. Ousudyeckas XUMHA. TeopHsa H IIPaKTHKA BBRIIOITHEHHSI pacyeTHRIX padoT. YacTes 1. DKCTeHCHBHEIE

| SNEKTPOHHOW NOANMUCHIO
CepTudbukat: 12000002A633E3D113AD425FB50002000002A6

‘Bnageneu; LlleBayxosa TateAHa AnekcaHapoBHa
Vel ¢ 5 srtbookshop.1u/6661 1. html
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4. Ousmyeckas XUMHA. 1T eopHs H IIPaKTHKa BEOIOTHEHHS PacueTHRIX pabor. YacTs 2. XMMHYECKOE U
(pazoBoe paBHOBecHe |OnekTpoHHEIH pecypce| / E .M. CrenaHoBckHX [H Ap.]. — DIEKTPOH. TEKCTOBEIE
TaHHBle. — ExaTepHHOYpr: YpanbCKHii (peJlepalbHbIN YHHBEPCHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexymv goctyma: hitp://www .1prbookshop.1n/66612 . html

5. I'puropreBa JI.C. Ou3Hyeckass XHUMHS | O1eKTpoHHEIH pecypc|: yueGHoe mocoOue/ I'pHropreBa
JI.C., Tpudonopa O.H— DnekTpoH. TeKCTOBBIe MaHHBIe.— M.. MOCKOBCKHII TOCYIapCTBEHHBIH
CTPOMTENBHEIN YHHBepcHTeT, AN IInm 3p Memna, 5bC ACB, 2014.— 149 c¢.— PexmmM gocryria:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 1o mapoio

6. AHalMTHYeCKas XHUMHS H (H3HKO-XHMHYECKHE METOABLI aHalIH3a |[OIEeKTPOHHBIH pecypce] :
Ta00paTOPHBIH ITPAKTHKYM / . — ONIeKTPOH. TEKCTOBEIE JaHHBle. — CaparoB: Al IIn Op Memna, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexwm moctyra: http://www .1prbookshop.1uw/70757 html

JladbopaTopnas padora Ne 5
Tema: Peaxnun oonapy:xeHusi kKaruoHoB I-111 apamTHYecKnX rpynn

I{esiv padomepl: TIPHOOPECTH HABBIKH OOHAPYKeHHS KaTHOHOB [-11I aHamMTHYeCKIX TPYIIIL.

Dopmupyemvle KoMnemeHuuu: IK-4.
Teopemiuueckasn yacms.:

AHamHTHYeCcKas KJIElCCH(l)HI{ElI_[I[H KAdTHOHOB CBi3dHd C HX Pa3JCJICHHEM Had aHAJIMTHYCCKHC I'PVIIIIEL ITPH

TTOCIIEOBATEIIPHOM JEeHCTBHH I'PYIOIOBBIMH pPCalcHTaMII. B COOTBETCTBHH C KHCIOTHO-II[EJIOYHOH

KITaCCH(pHKALHEH:
Homep KaTHOoHBI
I'PYIIIb
I Li(I), NH4", Na(I), K(I), Mg(II)
Il Ca(ID), Sr(II), Ba(II)
I11 Ag(I), Hg(I), Pb(II), W(VI)
\Y Zn(11), AI(IIT), Sn(IL, 1V), V(V), Cr(I1I), Mo(VI)
Vv Ti(IV), Zr(IV), Sb(Ill, V), Bi(1II), Mn(II), Fe(Il, III)
VI Co(1I), Ni(1II), Cu(Il), Cd(I1), Hg(II), Mg(II)

] rpyrmra-kaTHOHBI, He HMeIOIHe IpyrmoBoro peakrtusa (K*, Na*, NH*), -xapakTepH3yIOTCSA TEM, UTO C

MITHCPAJIBPHBIMIT KHCIIOTAMIL H IICIIO-HYaMH OHH OCaJKd HC DﬁpﬂB}fIOTj HX XJIOPHABI H CCPHOKHCIIBIC COJII,

d TAKKE THAPOKCHIBI PACTBOPHMEI B BOJIC.

- OOKYMEHT NoarnncAH + 2+ 24y

_| SNEKTPOHHOM NOANMCHIO g", Pb™" Hg™") -xXapakTepH3ylOTCS TEM, 4YTO C
|Ceptudumkar:  12000002A633E3D113AD425FB50002000002A6

-|E!na,qeneu: ebayxoea TaTeAHa AnekcaHapoBHa OCaJKH XJTOPHAOB.

Nencreutened: ¢ 20.08.2021 no 20.08.2022



[II rpyrora-KaTHOHBI TPYIMIBL cepHOil kuciorhl (Ba®t, Sr**, Ca®"). C pa3GaBIIeHHOIl CEpPHOH KHCIOTOM
OHHM 00pa3yIOT OCaJIKH CYIIL(]aTOB.

[Vrpymma-kaTHoHbI  amboTepHBIX okcupoB (Al**, Cr*, Zn?*, Sn?*, As’*, As>").KoTOpHIE
XaApPaKTEPHU3VIOTCSI TeM, UTO C H30BITKOM E€IKOH INEIO-4H 00pasyIOT pPacTBOPHMBIEINEIOYHEIE COJIO
NaAIO;, NaCrO,, Na>SnO,, NazAsO3, NazAsO4. EciaH ke BMecTe CH30BITKOM IIEIIOYH JAcHCTBOBATh
OKHcaureaeM, Hamnpumep, H202, TO KaTHOHBI HJAaHHOH TI'PYINILIOOPA3VIOT PacTBOPHMBIE COI
TakorococTtaBa: NaAlO>,Na>CrO4,Na>Zn0O>, NazAsO4, NaxSnOs

V IpyImia-KaTHOHBl THIHMYHBIX THppokcugos (Fe*, Fe’*, Mg*, Mn**, Bi’*, Sb’), xoropsie
XapaKTePH3YIOTCS HEPACTBOPHMOCTBIO HX THA-POKCHIOB HH B CIJIBHBIX, HH B CIIA0BIX INEITOYAX.

VI rpyria—KaTHOHBI-KOMITIeEKcooOpa3oBaTend ammuakaroB (Cut, Hg*", Cd*, Co**, Ni*"). Jlna Hux
XapaKTepHa PacTBOPHUMOCTh MX THAPOKCHIOB B PacTBOpPe aMMHakKa ¢ O0pa3OBAHHEM KOMIUIEKCHBIX
COIEeH —aMMHAKaTOB.

Jlna oOHapyKEeHMS KaXXIOr'0 KaTHOHA HCIIONB3VIOTCS, CHCTEMATHYECKHI WIH APOOHEBIN HIIM TOT U
IPYTOH BMecTe. Y KaXJIOr0 M3 5THX METO-AOB €CTh CBOHM JOCTOMHCTBA.lIpeXme yeM IPHCTYIIHThL K
OOHapPYKEHHIO KATHOHOB B KOHTPOJIPHBIX 3ajjayuyax, KaKIbIH CTYAEHT JOIKEH:

~-HAaYYHTHCSA YETKO ITPOH3BOIUTHOOIEAHAIIMTHYECKHE H XapaKTepPHBIe PeaKIMH Ha KaKIbIH KaTHOH
¢ cOOMIOIeHHEM BCeX HEOOXOAMMBIX YCIIOBHI ITIPH ITPOBEAEHII 3THX PEaKIIii,

-IIPOM3BOMUTE XapaKTEPHBIE PEAKIIMH Ha KaKIble OXHOTHUIIHEIE KaTHOHBI B TOM CJIy4Yae, €CIIH OHH
HAaXOJATCSI B PacTBOpe: a) TOINbKO OAHH, O) B IPHCYTCTBHH HE MEMIAFOIIMX HMX OTKPBITHIO APYTHX
KaTHOHOB, B) ITOCIIE YAAJIeHH H3 PacTBOpa KaTHOHOB, MEIIAIOIHX OTKPBITHIO JaHHOIO KaTHOHA,

-H3 PACTBOPOB, COAEPKAIIIX KaTHOHBI, MEIIAIOIIHE OTKPHITHIO JAHHBIX KATHOHOB, YMETh:

a) TOOHBATHCS ITIOTHOTHI HX OCaKIcHHT,

0) IPOBOJUTE ITPOBEPKY STOH ITOJIHOTBI OCaXJEHHS,BECTH B padodel TeTpagH YeTKYI H SCHYIO
3aIICh B MOIEKYISIPHOH (OpMe YpaBHEHHH Ka)KJOH ITPOH3BOAHMOH aHAIHTHYECKOH PeaKI[HH C
MOAPOOHBIM OITHCAHHEM ITOIIY4aeMOrO IIPH 5TOM BHelmHero »sddekTra (IBeT H ¢QopMa ocagka,
H3MeHeHHe I[BeTa PacTBOpa, OBICTPOE IIH MeJJIEHHOE ITOSBIeHHE OCaIKa H T.1.);

B)HAYYHTHCS COIIOCTABJISATh PEe3YIIbTAaThl aHAIH3a CO BCEMH HAOIOJEHHSMH H ITPEUIOKEHHSIMH,
CIelIaHHBIMH B IIpolecce paboTHI.

Qb opyoosarue u mamepuaibl.

PeakTHBEI, HEOOXOMHUMEBIE IS JaHHOH padoThI, BRICTABIISIIOT HA ITOJIKH 1a00paTOPHBIX CTONIOB. Peakie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H IIENOYH, ITaXy4yHe BellecTBa (HaIIpHMeP, CePOBOJOPOIL,
OpOMHasI BOJla H JIP.) XPaHAT B BEITSDKHOM IIKaQy.

oo T A T OMAEAR T 7 TmaTITse), KOMGOBI, XHMITYECKHE CTaKaHBI TMOCTe paGoThl

| SNEKTPOHHOW NOAMUCHIO
‘Ceprudmrar: 12000002A633E3D113AD425FB50002000002A6

] Bnageneu: lleBayxoea TateAHa AnekcaHapoBHa

bl, HCIIOIIb3YCMddA A IIPOBCACHHA OTACIIbHBIX

dopaHTy.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



TexHuKa 0 e3onacHocmy nPU 6 bINOJIHEHUU J1A0 OpANOPHOIL_Dad Onbl.

-aKKypaTHO 00paIarbcs cO CTEKISIHHON XIMHIYECKOH ITOCYAOH. OCTAaTKH Pa3OHTOH ITOCYABl YOHpPaTh C
TIOMOIIBIO COBKA M INETKH;

-BCe palboTHI, CBS3AHHBIE C BHIACIIEHHEM SAOBHTHIX, JIETYUYHX H HEIPHATHOIIAXHVYIIMX BEIIECTB,
ITPOBOJIHUTE B BBITSDKHOM IIKa(y;

-TIIPH OIPeJelIcHHH 3allaXa BEINeCTB OTBEPCTHE cOCYyAa Aep:KaTh Ha paccTOSHHH 25-30 c¢M OT JIHI[a,
HaIlpaBIIssa K ce0e CTPYIO ra3a IOCTYIIaTEIbHBIMH IBIZKEHHSIMH JIaJOHH OT OTBEPCTHS K JIHILY;

-IIpH HAJIMBAHHH PEeaKTHBOB HE HAKIOHATHCS HAJ COCYAOM BO H30eKaHHe ITOIMaJaHHs OpHI3r IIH
YACTHII Ha JIMIIO HIIH OHeXAY. IIPH pa3z0aBlIeHHH KOHIEHTPHPOBAHHBIX KICIOT BIHBATh KHCIIOTY B BOAY,
HO He HaoOOopoT;

-IIpH HarpeBaHHH IIPOOHPKH He JepKaTh €€ OTBEPCTHEM K ce0e HIIM B CTOPOHY COCela. He HAKIIOHSTHCS
HaJ HarpeBaeMOH KHIKOCTBIO BO H30eKaHIe TTOoNaJaHH g €€ Ha JIHI[0, PYKH HIIH OJIeKIY;

-TOpPSIYHE IPEAMETHEI MOKHO CTAaBHTh TOIBKO Ha acOECTOBBIH KapTOH, acOECTHPOBAHHYIO CETKY HIIH
IPYIVIO CIIEIHAILHYIO IIOJ[CTAaBKY

-HEIb 34 IOJIb30BATHCA AIIEKTPOoIIpHOopaMi Ge3 COOTBETCTBYIOIET O HHCTPYKTAXka. IIPH BKIIFOYEHHH HX B
CETh Helb3s JepKaThCcs 3a MeTAIDIHYeCKHE ITpeIMeThI (TPYOBI, KpaHbI H T.I1.). 3aIllpellaeTcsl BKIIOYATh H
BBIKITEFOYATh SIIEKTPOIIPHOOPEI MOKPBIMH pPYKaMH, a TaKXe IIOIb30BaThCSI HEHCIIPAaBHBIMH HIIH
HMEIOIIHMI OT'OJIEHHEIE IIPOBOAA IIPHOOpaMI ;

-3alpelaeTcs MPHHUMATE ITHIY B XHMHYeCKOH J1a00paTOPHH H ITHTH BOAY H3 I1a00paTOPHOH ITOCYIEI. -
-KaTeTrOpHYECKH 3alpellacTcs IMpoOoBaTh PeaKTHBEL HA BKYC;

-IIPH TIOIAJAaHHH Ha JHMI0 WM PYKH OpPBI3T KOHIL[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHIMS BOIOH
IIPOMBITE CIIaOBIM PACTBOPOM COJBI. INENOYL CIIeAVeT CMBIBATh O TeX IOP, IMOKa Y4acTOK KOXKH, Ha
KOTOPBI OHa ITOITala, He MepecTaHeT OBITh CKONIB3KHIM, 3aTeM IIPOMBITH CIIa0BIM PAacTBOPOM VKCYCHOH
KHCIIOTBI M HaJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOPOM IlepMaHTaHaTa Kaanusg (H3
aInTeyKH B TaOOpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PaloThl BEIKIIFOYHTE H3 CETH BCE ANeKTPOIPHOOPHI, IePeKPHITh Ioauy raza H BOJBL B
1adopaToOpHIO H yOpaThk padouee MeCTO;

-000 BCEX HECYACTHBIX CIYYasxX HeMeIJIeHHO COOOIIaTh IMPeIofaBaTelIio HWiIH J1abopaHTYy.

I pPAKmuidecKdAa YdCchib.

IlepBas rpynma KaTHoHOB
AMMOHHH
1. I'mapoxcua kamsa (Harpud). [Ipu JeHCTBHH IIEIOYE HA PACTBOP COIMH AMMOHHS ITPH

HAI'PEBAHHH BBIJICJIACTCA F&BGGﬁpﬂSHHﬁ dAMMIHAK . KOT prIﬁ MOHO OﬁHﬂp}"}IﬂfTL IO H3MCHCHITIO
AOKYMEHT NoarnncAH

| SMEKTPOHHOM MOAMUCHIO [ JTAKMYCOBOIH 5}ME1ITIZ
Ceptudcbmkat:. 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebG3ayxoea TateAHa AnekcaHapoBHa
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OyMar, IIpoImMTaHHOH pacTBopoM coner Hg(1):
2Hg>(NO3)2 + 4NHs + H20 = INO3 + 2Hg + 3NH4NO3

BrinnonmHeHHe peakliH. Ha INPpEAMCTHOC CTCKIIO ITOMCHIAHOT CTEKIISIHHBIH IMHJIMHAP, BBEICOTA H

THaMEeTP KOTOPOro ~ 1 ¢M, BHYTPh IIUIHHJpa ITOMeMaroT 1 — 2 KaIUtHn pacTBoOpa, COAEPIKAIlEr O HOHEI
amvoHHsL, H 1 — 2 xarmm 2 M NaOH wm KOH, ciiegs 3a Tem, 4ToOBI pacTBOP INEIOYH HE TTIOITall Ha
BEPXHIOK YacTh IIVIMHApa. HakpeIBarOT INUIMHAP JAPYTHM IIPeAMETHBRIM CTEKIIOM, IIPHKPEIMB K €TI0
BHYITPEHHEH CTOPOHE BIAKHYIO HHIHKATOPHYIO OyMary WIH (QHIbTPOBAJIbHYIO OyMary, CMOYEHHYEO
pactBopoM Hgr(NO3 ).
2. PeakTuB Hecciiepa B 1IeTOUHOM cpefe oOpa3yeT ¢ HOHAMH aMMOHHS OPaHKEBEIH OCaOK:
NH.Cl + 2K>HgJs + 4KOH = | o:ig;m? 134 + 7KJ + KCl + 3H:0

BrlrmonHeHHe peakimu. K 1—2 KarsaM pacTBopa, COAepKallero HOHEl aMMOHHSL, JOOaBIISIOT 1

— 2 Karm peakTHea Hecciepa. OOpasyeTcs opaHKeBEIH O0Ca0K.

Harpun

1. OKTaanerar-TpHypPaHWJIAT IHHKA (HHKeJI) (MHKPOKPHCTA/LIOCKOIIHYECKAS pPeaKmus).
[Ipu B3aNMOJEHCTBHH ¢ HOHAMH HATpHs ITpH pH 7 o0pasyroTcs TeTpasapHuecKie WIH OKTa3IpHUYECKHE
kpHcTarmael NaM(UQO»); x (CH3COO)y x 9H,0, tme M = Zn(II), Ni(II). HonaareraT-TpHypaHHIIaT -
imHKaT (I1) HaTpHsa oOmagaeT SpKoit (pIIyopeclieHIHel 3eJIeHOr o I[BeTa.
JAN

R ¥

& @

Y \

> A %

BrinnonmHeHHe peakipi. Ha IMpEAMETHOC CTCKIIO ITOMCHIAIOT KaIlllll0 PAacTBOP4d, COACPKAIICI O

HOHBI HAaTPHS, PSAAOM IMOMEIAIOT KaIllIF0 PacTBOpa pearcHTa M CTEKIISHHOHN ITaTOYKOH COSQHHSIOT Kall-
T, J1aroT ITOCTOSTE M pacCMaTpHBAOT 00pa30BaBIIIECS KPHCTAIUIBI 110 MHKPOCKOIIOM.

2. TI'excarmapoxcoantuvoHart (V) xamma K[Sb(OH)s| B HeHTpabHOH cpelie OcCaKIaeT H3
PacTBOPOB CONEH HAaTPHS OenbId KpHcTaUTHYecKHI ocagoK Na[Sb(OH)e) :

Na® + [Sb(OH)s| = Na[Sb(OH)s] (1)

3. OxkpanmBanne miaaMeHmn. Jleryuue comu HaTpHg (NaCl) okpanmBaroT IIaMs Ta30BOH
TOPEJIKH B JKEITHIH I[BET.

Kann

1. I'maporaprpar Harpua obOpasyeT ¢ HOHaMH Kanusd mpH pH 4 - 5 Gelnslil KpHCTaIIHYeCKHI

ocanok KHC4H4Oe:

Kt + HOH.O. = KHCH.OC L
NOKYMEHT NoanncAH

ANEKTPOHHOW NOANMCLIO
Ceprudbukar:  12000002A633E3D113AD425FB50002000002A6 BOPa, COAEPKAIIEr0 HOHBI KallHe, TPHOABILIOT 2

{Bnageneu; |, Ulebayxoga, Tatbava AnexcasaposHa 11 0o0pa3’oBaHHS OCAJKa IOTHPAIOT CTEKIISHHOM
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IIpH HCITONB30BAaHHM B KauyeCTBE pearcHra BHHHOH KHCIOTHI HeOOXOoauMO A00aBHTE 2 — 3

Karum pactBopa CH3COONa.

2. I'ekcanutpoxodansrar (III) HaTpua oOpa3yeT ¢ HOHaMH Kanud IpH pH 4 — 5 KenTweIn
ocagok KnNanCo(NO2)s, rie n + m = 3 (ocHOBHBIM coeHHeHHeM SBISeTcI KaNaCo(NO2)s):

2KC1 + Na3Co(NO2)s = KaNaCo(NO»)s ¥ + 2NaCl

BrImonHeHHe peakiini. K 2 — 3 KarursaM pacTBopa, COAEPKAIlero HOHBI Kas, JOOaBIISIIOT 2 —

3 KaIUIH pacTBOpa peareHTa H CIerKa HarpeBaroT Ha BOASHOH OaHe. OOpasyeTcs KENThIH OCaJoK. Ecim
pacTBOP KHCIIEI, HeoOxoauMo godasurtes CH3COONa go pH 4 — 5.
3. OxpanmBaHue mJjaMeHn. Jletyune comu kanug (KC1) okpamnrHBaroT IDIaMsI ra30BOi TOPETIKH
B OIeIHO-(DHOIIETOBBIH I[BET.
Bropas rpynna KaTHOHOB

Kaabnun
1. Oxkcanar aMmMoHHA 00pa3yeT ¢ HOHAMH KalbIM KPHCTAINIMYeCKHTIT ocagoK CaC,04 x HaO:

Ca* + Co04% = CaCo04]

BreInmonHeHHe peakii. K 2 — 3 KaruisaM pacTBopa, COAEPKAIlero HOHBI KaJIbIMs, JOOARISIOT 2

— 3 KaIUIM pacTBOpa peareHTa. Brelmagaer Oenbli KPHCTAIIMYECKHI OCaI0K.

2. I'exkcanmmanogeppar(ll) kama npu pH > 7 B mpucyrcreun NH4Cl B3aHMOJEHCTBYET C
HOHAMH KaJbI[H ¢ 00pa3zoBaHHEM OeJIoro KpHcTamiHdyeckKoro ocajgka cocraBa Kn(NHy)mCaFe(CN)g, rae
N M 1N B 3aBHCHMOCTH OT YCIIOBHI MOI'YT MEHSTHCS OT 0 10 2:

CaClz + K4Fe(CN)s+NH4Cl = KNH4CaFe(CN)g ¥ + 3KC1

BrITTomHeHI e peakIMH. Ha 4acoBOM cTeKie IICPEMEIIIBAIOT KAIlIIO HCCIICIYEMOI'O PpaCTBOpPa C 2

— 3 KaIUIsIMH pacTBOpa pearcHra, 3aTteM godapinssor 1 — 2 Karwmn pacteopa NH4Cl, xammo staHomna u
CHOBA IIEpPEMEINMBAOT. [IOMyTHEHHE IWIH IIOSBIEHHE KPHCTAUIMYECKOIO OCaJKa VYKa3bIBaeT Ha
IIPHCYTCTBHE KaJIBI[HI. YQOOHEee IIOJIb30BAaThCS YEPHOH KallelIbHOH IUIACTHHKOH HJIM YaCOBOE CTEKIIO
ITOMEIATh Ha YEPHYIO OyMary.

3. OxpammBanne mwiamMeHn. Jletyure comu kKanbIfg (CaCl,, Ca(NOs)2) OKpanmBarOT ITIIaMS

ra30BOH I'OPCIIKH B IGIp]’[H‘IHG-Kp&GHBIﬁ IIBCT.

CrpoHnnm
1. I'nncoBang BoJa (HacBHIIIEHHBIH BOJHBEIH pacTBop CaSOs4 * 2H,0O) oOpasyer ¢ HOHaMH
CTPOHIHS OeNbIH KPHCTAIUIHYECKHH 0Ca0K:

SrCl + CaSOy4 = SrSO4 + CaCl,
BBI]'[GJ'JI—IE:HIIE PCaKIHI . K HCCKOIBEKHMM KallllSaM pacTEc:pa:, CG,I[Ep}I{alT_[E:I‘G HOHBEI I.C:TIZ)I.‘J'HI_[HHj

T00aBJISIFOT PaBHBIH O00BEM THIICOBOH BOZBI M, IOTHPAasl CTEKISIHHOHN ITalIOYKOH II0 CTEHKAM IIPOOHPKH,

] AOKYMEHT NOAMWCAH H1 OCAJIOK.
3NEKTPOHHOW NOAMWUCHIO
Ceptudhukar: — 12000002A633E3D113AD425FB50002000002A6 crpoHIuA (SrCl, Sr(NOs)2) OKpalmBaroT IaMs
|Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

1
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bapun
1. /ImxpoMaT KaJIif B alleTaTHOM Oy(epHOM pacTBope o0pa3zyeT ¢ HOHAMH OapHs KeITHIH
KPHUCTAIIMYECKHI OCaI0K
2BaCl; + KaCraO7+ H 20+ 2CH 3COONa = 2BaCr044 + 2KC1 + 2CH 3COOH + 2NaCl
Ca(II) u Sr(IT) mpu pH < 7 He oOpazyroT ocagkoB ¢ K2Cr:0O7 1 He MemaroT oOHapykKeHHIO OapHAl.
OTY peakIHIO HCITONb3VIOT H U1 oTAeneHus Ba or Sru Ca.

BrinmonHeHHe peakitni. K 1 — 2 KarumsmM pacTBopa, COAEpKaIero HOHEI O0apHsL, JOOABIISIOT 3 —

4 xaron pacteopa CH3COONa u 1 — 2 xarui pacTBopa Juxpomara Kamus. [IpoOHpKy HarperarOT Ha
BOASIHOH OaHe. O0pasyeTcs XKeIITHIH 0CaJ0K XpomaTa OapHs.

2. OxkpanmBaHue miamMeHn. Jleryune comn Oapug (BaClo, Ba(NO3)2) okpalliBarOT ITIaMs
ra30BOH T'OPEJIKH B KEITO-3EJIEHBIH I[BET.

Tperbs rpynmna KaTHOHOB
Cepeopo

1. CepoBogopoa ¥ cyabdua aMmMoHHs. [IpH JeHCTBHH cepOBOAOPOAa HIH CYIb(pHIa aMMOHHS

Ha pacTBOP, COAEPKAIIIIT HOHEI cepedpa, OcakAacTcs Cyibpuy cepedpa AgsS 4epHOro IBETA.

BreirmonHeHne peakipi. K 1 — 2 Karmsm pacTBopa, COAePKaIero HoHbI cepedpa, Jo0arisroT 1

— 2 xarmm 30%-Horo pactBopa CH3COOH n 1 — 2 xamm cynbduga amMmMoHHSI. OO0pa3yeTcs YepHBIH
OCaJIOK CYIIb(pHaa cepedpa.

2. Xuopuapl, OpoMHIbI H HOMHIbI HIEJOYHLIX METAJLIOB ITPH B3aHMOJCHCTBHH C HOHAMH
cepedpa o0paszyroT TBOpOXHCTEIE ocagku AgCl, AgBr u Agl Oemoro, OIeIHO-KENTOTO H JKEITOr'O
I[BETOB COOTBETCTBEHHO. C yBemmueHHeM KOHIeHTparmu Cl°, Br- u ' pacTBOPHMOCTE T'alIOT€HHIOB
cepeGpa YBEIMUYHMBAETCS H3-3a 00pasoBaHus AgXs u AgXy”, B HEOOIBIIIX KOMHYECTBAX 00PA3yIOTC
Takxke AgXs”.

Xmopuj cepedpa pacTBOPAETCS HE TOIBKO B aMMHaKe, HO H B KapOOHaTe aMMOHHS, TaK KakK B
pe3vyIbTare KHCIIOTHO-OCHOBHBIX PeaKI[HH ITOCIIEHII COMEPKHUT JOCTAaTOYHOE KOIMYECTBO aMMHAKa!

AgCl + 2NHs = Ag(NH3).Cl

NH4" +H20 = NH3+ H307

COs* + H O =HCOs + OH"

BrirmonmHeHne peakimu. 1) B mpoGupke k 3 —4 KaIsIM pacTBopa, coJepKalllero HOHEI cepedpa,

mobapmsroT 2 — 3 karnm 2 M HNOs u 3 — 4 kxarommn 2 M HCl. O6pasyerca ocagok Oemoro mpera. Ero

LEHTPH(PYTHPYIOT, ITPOMBIBArOT H 00pabaThIBarOT 4 — 5 KaIUIAMH KOHIIEHTPHPOBAaHHOTO pacTBopa NHa.

CHOBa IeHTPH(QVYTHPYIOT M K IHeHTpH(yraTy godarmssoT mdo HNO3 (1:1) mo pH 1 — 2 (BeImagaet

SNEKTPOHHOW NOAMNUCHLIO
Ceptudbukar:  12000002A633E3D113AD425FB50002000002A6 (I) obpasyer ¢ Ag(l) BHYTPHKOMILIEKCHOE
'Bnapgeneu: lLlebayxoea TateAHa AnekcaHapoBHa

., askcTparupyemoe CHCI3 u CCly:
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BreirmonHeHHe peakii. K 1 — 2 xarmsM aHaIH3HPYeMOr 0 pacTBopa JO0aBIISIOT 2 — 3 KaIlmd 2

M H>SO4 u skcrparupyror 0,002%-HBIM pacTBOpoM AuTH30HA B CCls. B mpucyrcTtBHH cepelpa
OpPraHMYEeCKHI CIIOH OKPAIIMBAETCS B JKEITHIH I[BET.

CBHHeIl
1. JIlmxpomar WM Xpomar KaJausa I[Ipum goGaBleHHH [HXpoMara WIH XpoMara KalHsd K

HEHTPAIIBHOMY HIIH YKCYCHOKHCIIOMY PAaCTBOPY COIH CBHHIIA 0O0pasyeTcs KelIThIH ocagoK PbCrOy:

2Pb(NO3)2 + KoCrmO7 + 2CH3COONa + H2O = 2PbCrOg4 +

+ 2CH3COOH + 2KNO3 + 2NaNO3

Cr.07;* + HbLO=2CrO4~ +2H*

Ocagok PbCrO4 manopactBopuM B pazbaBineHHbIX HNO3 mm HC1;, npakTHueckH HepacTBOPHM
B aMMHaKe, YKCYCHOH KHCJIOTe, alleTare M TapTrpare aMMoHHSA. PactBopserca B NaOH M KOHIIEHT-
puporaHHoH HNOj3. Hammprmep:

PbCrO4 + 4NaOH = Na>Pb(OH)s + NaxCrO4

DOra peakiysg mo3BoisgeT oTIHYHThE PbCrO4 ot BaCrOa, KoTophli He pacTBOpsieTcsa B NaOH.

BrirmonHeHune peakipu. 1) K 2 — 3 KarmisaMm pacTBopa, coflepsKamero HOHEI CBHHIIA, JOOABISIOT

2 — 3 xarmm 2M CH3COOH, 2 — 3 xarmm CH3COONa u 2 — 3 xarmmn KoCrO7. O0pasyercs KelnThIH

ocaJoK. LleHTpHpyTHPYIOT, OTASIIIIOT OCaJOK OT pacTBOpa H K OCaJKy J0O0arIIsaoT 2 — 3 Karmm 2 M
NaOH. Ocanok pacTBOpSETCS.

2. Homua xaomsa. MOHBI CBHHIIA OCaXKAAKOTCS HOAHI-HOHAMH B BHIE KeJITOro ocaiaka Pbla,
JIETKOPACTBOPHMOI'O ITPH HarpeBaHHH M BHOBB BBITIAIAFOIIETO IIPH OXITAKIeHHH pacTBOpa. ITO OJHA U3
HanOoJIee KPaCHBBIX aHATHTHYECKHX peakii. [Ipeaen oOHapyxeHnsa ceHHIA — 100 MKT.

BrirmonmHeHne peakiyi. 1) B mpoGupke K 2 - 3 KarumsIM pacTBOpa, CO COJiep’Kalller0 HOHBI

CBHHIIA, ITpHOarisroT 2 Karmth 2 M pactBopa CH3;COOH n 2 - 3 karmmm KI. OOpasyercs KenThIn
ocamoK. HarpeparoT [0 KHIIeHHS H OXJIaKAaroT. BBITagaeT 30JI0THCTO-KENTHIH OCaJOK B BHIE

KPaCHBBIX OIeCTSIIHX JIEIIECTKOB.

OJOKYMEHT NoanmvucAH ]

SNEKTPOHHOW NOAMUCHIO |
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CBHHIIa, 00pa3ys BHYTPHKOMIUIEKCHOE COeMHHEHHe KpacHOro IBeTa. Ilpeaen oOHapyKeHHSI CBHHIIA —
0,8 MKT.

BeIITOMHeHHE peakiMi. B ImmpoOHpPKY IOMEINarT 2 — 3 KaIuIM HCCIEAYEMOIO pPacTBOpa,

nobaBsror 2 M NH3 o pH 8 — 10 u 2 — 3 xarmm 0,05%-Horo pactBopa guTH3oHa B CCls. CMech
CIUIPHO BCTPSXHBAIOT B TeueHHe 30 ¢. B IIpHCYTCTBHN CBHHIIA 3€JI€HAs OKpacKa peareHTa IEPEeXOoHT B
KPacHyYIO. B IIpHCYTCTBHHM MEINAIOIIX HOHOB MeTA/ZIOB K 2 — 3 KaIllIIM HCCIIeAYEMOIO pacTBOpa
nobasrsror Karmo 0,6%-Horo pacreopa KCN, karmmro 0,3%-Horo pacreopa NaxSOs; u 10%-HbIH
pactBop NH3 1o pH 8 — 10 u 2 — 3 xarum pactBopa auruszoHa B CCls. CMech BCTpsXuBaroT. B
IIPHCYT CTBHH CBHHIIA 3eJIeHas OKpacKa peareHTa IepeXoqHuT B KPacHVIO.

Ipedosariia Kk ohopmiieHILIo J1ad opamopHoil padomaslt i oMUemy:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B JIadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOMKHEI OBITH ITPe/CTaBJIeHBl. Ha3BaHHE YHHIBEPCHTIETA,
(aMIUIHSI 1 HHHIHAIIEL YYaI[erocs, HOMep Kypca H IPYIIIbI, YIeOHBIH IO,

2.0TYeT O BRINOJHEHHOH JTa00opaTOpHOH padoTe JOJIKEH COIEPKaTh CIIeIVIOIIIE CBeIeHI:

*HOMEP PadOoTHI H € Ha3BaHHE,

*[aTV BBITIOITHEHHS pabOTHI,

*11€T1h PabOTHI,

*000pYIOBAHHE M MaTEPHAIIRI,

*KPATKOE TEOPETHUYECKOE OIHCAHME;,

*HOMEP H Ha3BaHHE OIIBITA,

*KpPaTKOE OIMCcaHHe Xoj1a paboThI ¢ YKa3aHHEM YCIIOBHI ITPOBEIeHHS OIBITA,

*PHCYHKH M CXeMBI HCITONB3YEMBIX ITPHOOPOB;,

*HAOIFOEHH A,

*YPaBHEHHUS ITPOTEKAIOIINX PEAKIIHIL,

*pac4ETHI, TaOIHIBI, T'Pa)HKH,

*BBIBOJIBL.

3.JIaGopaTOpHEIH KYpPHAI HYKHO BECTH YHCTO H aKKYPATHO, 3aIlHCH JOIDKHEI OBITh JTAKOHHYHEIMH.

[Ipn M3yYeHHH peaKIHit OOHapyKeHHS BCe ATanbl PabOTHl CcleayeT (PHKCHpPOBAaTh B
maGopaTopHOM kypHane. DopMa 3armcH IpHBeeHa HIKE:
Peaxirym oOHapyKeHHS HOHAa MarHHS

Pearenr YpaeHeHHE peakii | HaOmrogeHus | Y CIIOBHS IIPOBEAEHH S PEaKI[HH

Mg>*+HPO,> + |OOpasyercs |Peakiiiio cielyeT MPOBOIUTH B

Na;HPOy4, +NH3=MgNH,PO, |OCIBbIil Kpi-  |aMMHATHOM Oy epHOM PacTBO-
NH; i CTAITIMYECKIII | pe
NIOKYMEHT MOAMUCAH -

SNEKTPOHHOW NOAMUCHIO
Ceptugpmkar: 12000002A633E3D113AD425FB50002000002A6
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5.K cmaue 3auéra 1o maCopaTOpHOMY ITPAKTHKYMY JOITYCKAlOTCS CTYAEHTHI, BBIIIOTHHBINHE H
MTOJIIIMCABRIINE Yy IIPENOAaBaTellsl BCE JOMAIIHHE M JIadopaTOpHBIE PabOTHI, CHABIINE KOJUIOKBHYMEL,
aKTHBHO YYaCTBOBABRIIHE B padoTe CEMHHAPOB.

0.CTyIeHTHI, TIOJIYYHBIIHE 3a4ET I10 JJa00OpaTOPHOMY IIPAaKTHKYMY, AOIIYCKAIOTCS K claye SK3aMeHa II0
KypCY HEOPraHHYECKOH XHMHH.

KonmponsHbie 60npocsl :

I.Yem ormnyaercsa | aHaIHTHYecKas I'Pyillla KAaTHOHOB OT JPVYIHX I'PVIIIIL KHCIIOTHO-OCHOBHOH

KJIaCCH()HKAI[HH

2.1loyeMy oOHapyxeHHe KaTHOHAa K+ rHaporaprpaToM HarpHsg HeOOXOAHMO IIPOBOAHTL B
HEHTPAIIbHOH cpejie?

3.MoxHO 1 KaTHOH K+ ocauTh IIPaKTHYECKH ITOTTHOCTHIO BHHHOH KHCIIOTOH?

4. Mo¥HO TH 0GHAPYKHUTb KaTHOH K+ B IIpHCYTCTBHH KaTHOHa NH*?

5.MO¥HO M 0GHAPYXHUTb KaTHOH Na+B IIPHCYTCTBHH KaTHOHa NH**?

6. Kaxas n3 peaxipii oGHapykeHns katnoHa NH Y aeisercs criermiueckoii?

7.11loyeMy 1pH oOHapyXkeHHH KatHoHa NHd4+1menouyamMm HeoOXOAHMO HarpeBaHHE H CMadHBaHHE
HHIHUKATOPHOH Oymaru?

8.Kaxie peakTHBEI HCITOIB3VIOT I OOHAPYKEHH I KaTHOHA K+?

9. Kakon peakTHB SBISETCSA I'PYIONIOBEIM Ha [l aHAINTHYECKYIO I'PYIOTY KATHOHORB?

10.Mo>KHO TH ITPaKTHYECKH ITIOIMHOCTBIO OCaAHTh KaTHOH Pb**meficrBrem HC1?

11.Kax BbOTONMHAETCS peakiis oOHapyxkeHns Pb* neficrerem KJ?

12.Ha yeM ocHOBaHO pacTBopeHHe ocajgka AgCl B pacTBope aMmmHaKa?

13.YeM MOKHO paspyIIHTh, aMMHAYHEIT KOMIUIEKC cepedpa? UTo IpH 5TOM HalIromaceTCa?

14.YT0 Impon30HIeT ITpH IeHCTBHH pacTBOpa aMMHaka Ha ocagok HgoCl,?

Cnucok aumepamypol.

1. Bpsmrckmit B.4. KomnmonaHas Xy [ OieKTpoHHBIH pecypce]| : yueOHoe mmocobue / b.S. BpsHckmHiIL.
— DJIEKTPOH. TEKCTOBBIE JaHHBIe. — CaparoB: Bysockoe oOpaszoranue, 2017. — 104 ¢. — 978-5-

4487-0038-5. — Pexam poctyta: http://www.iprbookshop.ru/66632.html

2. Ileperonuas O.B. lIpakTHKYM IO aHAIMTHYECKOH XHMHH. (DH3HKO-XUMHYECKHE METOAEI aHaIH3a

| OnekTpoHHBIH pecypce| : yueOHoe mocobme / O.B. lleperonuas, C.A. CokomoBa. — D3IEKTPOH.
TEKCTOBBIE JaHHBIe. — BopoHexXk: BopoHeXCKHH [ ocymapCTBEHHBIH ATpPapHBIH YHHBEPCHTET HM.
HMmmepatopa Ilerpa Ileporo, 2017. — 100 c¢. — 2227-8397. — PexuM JOCTYVIIA:
http://www.iprbookshop.ru/72731 .html

3—PHSIFceKs ﬁﬁEﬁEﬁTTnﬂﬁﬁﬁﬁéﬂﬁmwmﬂ PITTATHEHNS PACUETHBIX paOoT. HacTh 1. OKCTEHCHBHEBIE
| ANEKTPOHHOW NMOANMUCHIO
'Cepriudukar:  12000002A633E3D113AD425FB50002000002A6 c| / E.W. CremaHoBekiX [n 7p.]. — ONEKTPOH.
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TeKCTOBRBIE JaHHBle. — EKaTepHHOYpPr: Ypambckuil (eaepaabHBIH yHHBepcHTET, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexam gocrymna: http://www.iprbookshop.ru/6661 1.html

4. Ousnyeckas XUMHS. T eopHs M IIpaKTHKa BEOTOIHEHHS pPacuyeTHRIX padoT. YacTe 2. XuMHYECKoe U
(pazoBoe paBHOBecHe |DOnekrpoHHBIH pecype| / E.M. CremaHoBckux [H ap.]. — DOIEKTPOH. TEKCTOBEIE
TaHHBle. — ExaTepuHHOYpr: YpaubcKuii (eflepalbHBIH YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexam goctyma: http://www .iprbookshop.1n/66612 html

5. I'puropeeBa JI.C. Omu3ndeckasd XHUMHA | OneKTpoHHBIH pecypce|: yueOHoe 1mocobne/ I'pHropbeBa
JI.C., Tpudonopa O.H.— DmnekTpoH. TeKcTOBBIe JaHHBIe.— M.. MOCKOBCKHH TI'OCYJapCTBEHHBIH
CTPOHTENBLHEIN VHHBepcHTeT, AN IIlm Op Megma, 5bC ACB, 2014.— 149 c¢.— PexuM pocryIa:
http://www.iprbookshop.ru/26215.— 5BC «IPRbooksy, 1m0 mapoio

6. AHalMTHYeCKasd XHMHSA H (PH3HKO-XHMHYECKHE METOABI aHalIH3a |OJIeKTPOHHBII pecypc]

Ta0OopaTOPHBIHI IMMPAaKTHKYM / . — OIeKTPOH. TeKCTOBEIE JaHHBIe. — CaparoB: Aii IIn Op Memma, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexmm goctymna: http://www.1prbookshop.rw/70757 html

JlabopaTopnas padora Ne 6
Tema: Peaknmm ooHapy:xeHns karnonoB IV-VI anamruyecknx rpymnmn

Iens padbomet: TIPHOOPECTH HABLIKH OOHAPYKEHH A KaTHOHOB [V -VI aHaTHTHYeCKIX T'PYIIII
Dopmupyemple KomnemeHuyuu: 1IK-4.

T eopemuilecCKdd Hacms.

Oﬁwﬂﬂ XAdpadrKmepicmiiid KdmiioHo 6 IV ananumuyecxkoii cPVHIBL.

K deTBeproii IpyImIe OTHOCAT KaTHOHEL Zn°", A1°*, Cr’*, Sn**, Sn**, As’", As™*, THIPOKCHBEI KOTOPBIX
~ 3+ 2+

MPOSIBILIIOT aM(oTepHBIe CBOHCTBA (As™ M As’ IHAPOKCHIAOB HE OOpa3VyioT). | PYIIIOBEIM PEaKTHBOM
seisroTes menoud KOH, NaOH. T'mapoxcuabl kaTtHoHOB IV I'DPYIIIIEL pacTBOPSIOTCS B H30BITKE
IETTOYH H IIEPEXONST B PacTBOP B BHAE KOMIUIEKCHBIX HoHOB Zn(OH)4*, A1(OH)*, Cr(OH)*,
Sn(OH)e* (TipH HHOIT (hopMe 3aITHCH PeaKI[Hil STH HOHBI 3allFCBIBAIOT COOTBeTCTBEHHO ZnO>*, A107,
CrO27, SnO2*, Sn03%, AsO3*, AsO4>). DTH aHHOHBI YCTOHYHBLI TOINBKO B CIVIBHOIIETOYHOH cpele. B

= 2+ 13+ 3+
KHCIIOH cpele HOHBI IV T'PVIIIEI CYINECTBYIOT B BHJe THAPATHPOBAHHBIX KaTHOHOB Zn-", Al°*, Cr’*,

7
Sn**, Sn**, As’*, As’*.Comn kaTHoHOB [V IPYITIEI ITOABEPraroTCs THAPOIH3Y, TIPH 3TOM COIH KaTHOHOB
Al°'u Cr'’* o oueHb c1abBIX JIETYYHX KHCIOT (CyIIb(HIEL, KapOOHATHI) T'HIPOIH3YIOTCS ITOTHOCTBIO U
2+ 3+

HE MOI'YT CVIIECTBOBATh B BOAHBIX pacTBopaxX. KartwmoHel Zn“um Al™", OyayuH oOpa30BaHHBIMH
AJIeMEHTAaMH C 3aKOHYEHHBIMH 8-H 18-3JIeKTPOHHBIMH BHEIHHMH YPOBHSIMH, HMEIOT ITOCTOSHHYIO
CTell€Hb OKHCIIEHHS H He YYAaCTBYIOT B OKHCIIHMTEIIFHO-BOCCTAHOBUTEIBHBIX PeakKI[HIX. XPOM, OJIOBO H

MBILIBSK IIPOSBILSIOT B COeJHHEHMSIX IIEPEMEHHYIO CTe-IeHb okHcneHHs (Sn?t-Sn**; Cri*-CrO4*-Cr.07%;

AOKYMEHT TOANUCAH HCITOIb3YIOT OKHCIIHTEIIbHO-BOCCTaHOBHTEIIbHBIE
SNEKTPOHHOW NOAMACHIO
'Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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OKUCIIEHH I (CrOf‘, SnOs%, ASO43'). OKHUCIIUTEIBHO-BOCCTAHORHUTEIIbHEIE CBOMCTBA HOHOB YAacToO
3aBHCST OT KHCIIOTHOCTH pacTBOpa. TaK, BOCCTAaHOBHUTENLHBIE CBOMICTBA HOHA Sn’* YCHIIMBAIOTCS ITPH
> 2- 2

IOBRIINIEHHH PH pacTBOpa, OKHCIHMTEIBHBIE CBOHCTBA HOHOB CrO4” u Cr;0O7% YCHIMBAIOTCS C

roHnKeHHeM pH pacteBopa. KarmoHsl IV IpyImibel CKIIOHHBEI K KOMIUIEKCOOOpPa30BaHMIO. XIIOPHIIBI,

HHUTPATHL, CYIb(haThl KaTHOHOB IV I'PYIIIEL PacTBOPHMEL B Boze. CoeAMHEHHS KaTHOHOB Zn~*, Al°*, Sn*",
4+ 3+ A+ -

Sn™, As’", As’" OecCIBETHBI, BCE€ COEIHMHEHHMS XPOMa OKpaIlleHBl B I[BET COOTBETCTBVIOIIEIO HOHA:

. .
CrO4* -xentoro 1Bera, Cro07° -opaHxeBoro, Cr’ - CHHe-3elIeHOT 0.

Oﬁﬂiﬂﬂ Xapadrmepucniiid KdmiloHoe V ananumuiyeckoil cP VHIGI.

K msroii aHaIMTHYeCKOi TPYIIIIe OTHOCST KaTHOHBI Fe ", Fe ", Mn**, Mg**, Bi’*, Sb(III), Sb(V). Omn
o0pa30BaHbl 3JIeMEHTAMH, HMEIOIIHMH Ppa3IHYHYI0 SJIeKTPOHHYI0 KOH(HIrypaipmo aroma (Mg-s-
sneMeHT, Bi, Sb-p-snementsr, Fe, Mn-d-sneMeHTHI), II03TOMY CBOHCTBAa 3THX KaTHOHOB Pa3IHYHBIL.
OO0BEeIMHIET HX TO, UTO THAPOKCHABI KaTHOHOB V TPYIMIEI HE PACTBOPSIOTCS B IETIOYAX H B PacTBOPE
aMMHaka. ClIeIoBaTelIbHO, KaTHOHBI 3TOH I'PYIMIEI MOI'YT OBITH BBIZAEIIEHBI H3 CMECH KAaTHOHOB BCEX
TPYIIIL JEHCTBHEM IIEIOYeH. PacTBOp INENOYH - TPYINIOBOH PEaKTHB HA KAaTHOHBEI STOH TI'PYIIIIHIL.
PacTBOpHMOCTE THAPOKCHIOB KAaTHOHOB V TIPYIOIEL pasiandyHa. OcoO0eHHO Malla PpacTBOPHMOCTE

I'HAPOKCHIOE, GﬁpﬂSGEﬂI—H—[&IX KaTHOHAMH C BBICOKOH CTEeIeHbI0 OKHCIIEHH:

'mapoxcuyg Mg(OH) Mn(OH), Fe(OH)»
P, Moms/mMm 31,5-10% 1,05-10° 3,5-107
'mapoxcu Bi(OH)s Fe(OH)3 Sb(OH);
P, Momm/mMm 31,1 -10° 1,8-10° 1,9-10"

HanmeHee pacTBOpHMBIE THAPOKCHIBI 00pa3yroTcs IpH 0ollee HH3KHX 3HaYeHHSX pH pactBopos. Tak,
Fe(OH)s ocaxmaerca nipu pH = 2.3 + 4.1, a Fe(OH), - ipu pH = 7,5 + 9,7. Hanbosnee pacTBOpHMEIE
THIPOKCHABI KaTHOHOB Fe*, Mn®*, Mg*" He ocaxpgaioTcs B IIPHCYICTBHH CONEH aMMOHIS,
noHrkaronpx pH pacteopa. Conmn KaTHOHOB V T'PYITIEI ITOJBEPTraAlOTCS THAPOIIN3Y, CTENIeHh THAPOIIH3a
HX pasiIMyHa, YTO ITOATBepKAaeTca 3HaueHHeM pH mx 0,25 M pactBopoB HHUTpaToB.Hamnbonee nerko
THIPOIH3YIOTCS COJIM BHCMYyTa H CYPbMBI, KOTOpPEIE IIPH PAacTBOPEHHH B BOJIe JAlOT Oejble OCaJKH
OCHOBHBIX colefi. Katnonel Fe’*, Bi’* m Mm?*Moryr H3MeHSThb CTEIlEHb OKHCIeHHS - Fe’'mo Fe'*;
Bi**mo Bi(V) um Bi°, Mn*‘mo Mn(IV), Mn(VI) u Mn(VI[) - u yd4acTBOBaThb B OKHCIIHTEILHO-
BOCCTAHOBHTENBHBEIX  peakimsax. Karmonsl Fe, Fe’*, Bi’*, Sb’*, Sb>* CKIOHHH K
KOMITIIeKcooOpa3oBaHHIO. B IIpakTHKe aHalm3a HCIIONL3YIOT OpaHXKeBBIH Komiuieke [BilJ4]: B
COISHOKHCIBIX pacTBopax cypbMa (III) u (V) cylecTByeT B BHIE XIOPHIHBIX KomrniekcoB [SbCle],

[SbClg]-; mackupoBky Fe(II) n Fe(Ill) 4yacTo mpoBoAsT ITyTeM IlepeBojia HX B ITPOYHBIE OeCI[BETHEIE

remmmrrrarsary T arres W2+ DI+ OLATIT Sanrrmamrrrs ven 2+_ - 3+ _
] OKYMEHT HOOMVGAH "THOH Fe~"-0imeqHO-3eIeHoro 1[BeTa, KaTHOH Fe

| SNEKTPOHHOWM NOANUCHIO "

'Cepridbukat  12000002A633E3D113AD425FB50002000002A6 O LBeTa, KaTHOH Mn™ -01eAHO-PO30BOrO IIBETA,
Bnapeneu. Webayxopa TateAaHa AnekcaHpoBHa
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Qb opyo 06 aHue U MaAMepUaiblL.

PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BEICTABJISIIOT Ha ITOIKH JTadOpaTOpPHBIX CTOJIOB. Peakiie
PeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H IIENOYH, ITaXy4yHe BellecTBa (HaAIlpHMep, CEPOBOLOPOI,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHaS XHMHYeCKas Iocyla: IMPoOHPKH (B INTaTHBe), KOIOBI, XHMHYECKHE CTaKaHBI ITOCIIe PaboTEI
TI[ATETIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPHBI, HCIIOIB3YeMas IS ITPOBEAEHHSI OTHAEIbHBIX
1a0opaTOPHBIX padoT, BEIAAETCA M CHAETCSA YHCTas 1abopaHTy.

TexHuka dezonacHocmu npu 6 bINOJIHEHUIL J1A0 opaAmMopHOoU pad omal.

-aKKypaTHO 0o0OpaIarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
ITOMOIIBIO COBKA M INETKH;

-Bce paloThI, CBA3AaHHBIE C BBIACIIEHHEM SIOBHTBIX, JIETYYHX H HEIPHATHOIAXHVIIHX BEINECTB,
ITPOBOJHTH B BRITSDKHOM IIKa(y;

-IIPH OITPEJICIIEHUH 3allaXa BEIECTB OTBEPCTHE COCYAa JepKaTh Ha paccTosHHUM 25-30 ¢M OT IHIfa,
HampasIsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMH ABIKEHHSAMI JIAJJOHH OT OTBEPCTHS K JIHILY;

-IIPH HaJIMBaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHHe ITOMNMajaHHsa OpbI3r HIIH
YACTHI[ HA JIMI[O HIIH OAeKAY. IIPpH Pa30aBIIeHHH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOAY,
HO He Hao0O0pOoT;

-IIPH HaIPEBAHHH IIPOOHPKH HE JepKaTh €€ OTBEPCTHEM K ce0e HIIM B CTOPOHY CcOCella. HE HAKIIOHSThCS
HaJi HarpeBAEMOH KHIKOCTBIO BO H30eKaHHe TIOMaqaHHs € Ha JIMI0, PYKH HIIH OJIe XK1Y,

-TOpSiYHE TIPeJAMETHl MOKHO CTaBHTh TOIBKO Ha acOeCTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CITEIHAILHYIO ITOACTABKY;

-Helb 34 ITONB30BATLCA ANMEKTpoIpHOopaMH 6€3 COOTBETCTBYIOIIErO HHCTPYKTaKa. ITPH BKIIIOUYEHHH HX B
CETh HEIIb34 JIePKaThCs 32 METAaJUINYECKHE ITPEAMETHI (TPyOBI, KpaHbI H T.II.). 3allpelllacTCs BKIFOYATh 1
BBIKJIFOUATH SIEKTPOIIPHOOPEI MOKPBIMH pPyKaMH, a TaKKe II0/Ib30BaThCSI HEHCITPABHBEIMH HIIH
HMEIOIIHMH OT'OJIEHHEIE ITPOBOA TIPHOOPaMH;

-3alpeInacTcs IMPHHUMATE ITHIIY B XHMHYeCKOH 1a00opaTOpHH H IHTH BOAY M3 1a00paTOPHOMH ITOCYIEL. -
-KaTeTOPHYECKH 3alpelnaeTcs IMpodoBaTh PeaKTHBEI Ha BKYC;

-IIPH TIOMAJaHHH Ha JHI0 HIM PYKH OPEI3r KOHIIEHTPHPOBAHHBEIX KHCIIOT IIOCIIE CMBIBAHHS BOJOMH
IIPOMEITE CIa0BIM PAaCTBOPOM COMBI. INENOYR CIIEAYET CMBIBATh O TE€X IIOP, IOKA YYACTOK KOXKIM, Ha
KOTOPBIIL OHa IIOIana, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITE CIa0BIM PacTBOPOM YKCYCHOM
KHCIIOTBl H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHaTa KaiHs (u3
anTeyKH B 1a00paHTCKOH Kadeaphl);

] SNEKTPOHHOW NOAMUCHIO
"Ceprudukar:  12000002A633E3D113AD425FB50002000002A6

Bnapgeneu: Lebayxoea TaTkAHa AnekcaHOpoBHa
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I PAKmMUYeCKAA UdChHlb.

YerBepTas rpymia KAaTHOHOB

QHHK

1. Terpapoxanomepkypar (II) ammonuss oOpaszyeT ¢ HOHAMH I[HHKAa B CIIA0OKHCIIOH CPEJe
OemnbId KpucTaTyeckuil ocagok ZnHg(SCN)4:

ZnCly +(NH4)2Hg(SCN)4 = ZnHg(SCN)4] + 2NH4Cl

Memraror peakiip OonbIlHe KommdecTBa HHKeIS H kelleza (II, III). Hukens m xemezo (1I)
0o0pa3yroT OcaJKH 3eleHoBaToro Ipera, kene3o (III) — d¢uomeroBoro 1mBera. Memmaroree BIHSHHE
kene3a (I11) ycrpaHsror moGaBineHHeM (PTOPHIOB, OKcalnaToB, (pocdaroB. MemmaroT oOHapyKeHHIO

ipHKa Cd, Sn(1l).

BrmionHeHHe peakii. a) K 2 — 3 kamsaMm pacTBopa, cojepsKalllero HOHBI I[HHKA, JOOaBILTFOT
KaIIr0 pa30aBIIEHHOI'O pacTBOPa CONH KoOajlbTa H 2 — 3 KarumM peareHTa. CIerka IoTHParoT ITaJIOYKOH
110 CTEHKaM IIPOOHPKH. B IMPHCYTCTBHH IIHHKA 00pa3yeTcs rony0oH ocaJoK. PEKOMEHIYETCS IIPOBECTH
KOHTPOIBHBIH OIBIT. /I IIPHTOTOBJIEHHS pa30aRIIEHHOIO PpacTBOpa COIH KobamkTa B IIPOOHPKY
nomemnraroT 1 — 2 xarmm 0,1 M pacTBopa KoGanbTa H pa3z0aBILSIIOT JHCTHIUIHPOBAHHOH BOJOH (3 — 5
MIT).

0) MHUKpOKpHCTA/IIOCKOITHYECKasI peakiisa. Ha mpeaMeTHOe CTEKIIO ITOMEINAOT KaIlllo pacTBOpa,
COIEpPIKAIllEr0 HMOHBI I[MHKA, PSAOM ITOMEINAIOT KaIUIK peareHra. Karm COeqUHSIOT CTEKIISTHHOH
namoukoi. Kpucramwiel paccMaTpuBaroT 1o MHKpocKormoM. C (NH4):Hg(SCN)s B c1aGoKHCIONH cpefie
HOHBI I[MHKA OOpa3syIOT XapakTepHble KPHCTAUIBI — KPECThl, IEHAPHTHL, B IIOAKHCIIEHHBIX
MIHEPAIBHOH KHCIIOTOH IIH pa30aBlIeHHBIX PacTBOpaxX KPHCTAIUIBEI MMEIOT BHJ HEPAaBHOCTOPOHHHX
TpeyronbHHKOB H KIIHHBER. MemaroT Cd(II), Co(Il), Cu(Il) u Fe(Il).

2. JluTH3o0H 00pasyeT ¢ HOHAMH I[HHKA BHYTPHKOMIIIIEKCHOE COEMMHEHHE, XOPOIIO PaCTBOPHMOE
B opraHnyecknx pactBopHTeax (CCls, CHCI3). Bro coegnHeHHe B OTIHYHE OT JHTH30HATOB JPYIHX
KaTHOHOB OKpaIllHBaeT B INEJIOYHOH cpelle He TOIBKO OPraHHYeCKYH, HO H BOAHYIO (pa3y B KpPaCHBIH
1BeT. lIpenen obHapyxeHnsa muHka — 1 Mxr. Memaror Ag(l), Hg(1l), Pb(Il), Cu(Il), Cd(Il), Co(Il),
Ni(II), Bi(IlI). Ux MacKHpyIOT THOCYIb(ATOM, IIHAaHHIOM JIHO0 OocakKJar0T B BHJE CYIIb(PHIOB.

BremoronHeHHe peakimu. 1) K 3 — 4 xamsam pacTBopa, coepKalllero HOHBI ITHHKA, IIPHOABIISIOT 3

— 4 garmm 2 M NaOH. Karomro IonydyeHHOro IIEIOYHOI'O PacTBOpa HAHOCAT KaIlJUISPOM Ha
(HIBTPOBATIbHYIO Oymary. IISTHO 0OBOMAT MO epH(EPHH KaITHILJIIPOM ¢ pacTBOPOM JHTH30HA B CCl4.
O0pasyeTcs XapaKTepHOe KPaCHOe KOJIBI[O, KOTOPOE CPaBHHBAIOT ¢ KOHTPOIBHBIM OIBITOM. JIJISI 3TOTO
PSIOM ToMeImaroT Ha OyMary kammo 2 M NaOH u Takke oOBOASIT IO IepH(pepHH KaITHIIIIPOM C

pacTBOpOM AHTH30HA B CCl4. OOpasyercs opaHKeBOE IATHO.

AOKYMEHT NoarnncAH
SNEKTPOHHOW NOAMUCHIO .
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Al(H,0)¢>+ Ho0 = Al(H,0)sOH>* + H30*

2 A1(H20)4(OH)z* + nHa0= A1,03 * xH,0{ + 2H30*
H;0* + OH = 2H,0

(H30* + NH3 = NH4* + Hx0)

[IomHoe ocaxaeHne Al.O3*xH>O mocrturaercs mpu pH~S. Ilpun pH>10 ocagok pactBopseTcs C
00pa3oBaHHEM T'HAPOKCOKOMIUIEKCOB.

B npucyTcTBHH (PTOPHA-, OKCalaT- H TapTPaT-HOHOB HENb3SA OCAaIHTh THAPOKCH] allFOMHHHS, TaK
KaK 00pa3yIOTCS YCTONYHBBIE KOMILJIEKCHBIE COEHHEHIS.

BremronHeHHe peakiHH. K 3 - 4 xarmisaMm PAaCTBOP4d, COACPKAICIO HOHbBI aJIFOMITHHA, OCTOPOXHO,

o karwrmM gobaBmoT 2 M NaOH (KOH) mo o6pa3zoBanmsa Oelroro ocajka T'HAPOKCHA aTFOMHHHSL
[Ipu pobaBieHHH H30BITKA IIETIOYH OCafoK pacTBopsaeTcsa. Ecimm gmobasuth TBepabli NH4C1 H Harpers,
BHOBL 00pa3yeTcs OcaJoK THAPOKCHIA aTFOMHIHH L.

2. Aimm3apuHoBbIH KpacHbIi (I) ¢ HOHAMH aTIOMHHHSI B IIEJIOYHOH cpefle o0pa3yeT ocaloK

SIpKo-KpacHoro 1BeTa (11akK) (II)

Al

O OH A
N 2N
CUG Y™
| 1 Il
[ ]

Kemezo (III), xpom (III), mapraner; (II) MeImarT onpeelecHHIO alFOMHHHSI, TaK KaK 00pa3yroT
OKpaIlleHHbIE aJIH3apHHOBERIE JIAKH. J[JIST MX MacKHPOBKH HCITONMB3VIOT Ka[Fe (CN)s|, ¢ KoTOphIM MeIna-
IOIIHE HOHBI 00pa3yl0T HePaCTBOPHMBIE B BOJ[e I'eKCallHaHO(EPPATHI.

BremronHeHHe peakipi. 1) Ha ¢pHIbTpoBanbHy0 OyMary HaHocsaT kKarumo pacTBopa Ka[Fe (CN)g,

3aTEM B IL[EHTP BIIAKHOTO ITSATHA HAHOCAT KaIUIO PacTBOpa, COAEPKAIEro HOHEI allFOMHHHS, ITPHKACASICh
K OyMare KOHUHMKOM Karmiuigpa. [lamee Takke HAaHOCSAT KaIUIIO pearcHTa M oO0paldaThIBAIOT ITSITHO
razoo0pasHeIM aMMHAKOM, IIOMeIlass Oymary HaJ OTBEPCTHEM CKISHKH C KOHI[EHTPHPOBAaHHBEIM
pacTBOpoM aMMHaka. OOpa3zyromeecsa gpuoeToBoe marHo oopadaTteiBaroT 1M CH3;COOH. @uoneroBas
OKpacKa peareHTa IepexoauT B XKEeJITYIO H MOKHO HaOIIOAaTh KPaCHYIO OKPacKy aTFOMIHHEBOTO JIaKa.
2) B nipoGupke Kk 2 — 3 KarisaM KHCIIOTO pacTBOpa, COJepKaIler0 HOHBI aTFOMHHHSL, JJOOABIIIIOT 2 — 3
KaIlI pacTBOpa allM3apHHa, TBEPABIN alleTaT HaTPHA A0 CIIaOOKHCIIONH Cpelbl H HarpeBarOoT. BEImajacT
KPaCHBIH XIIOIMBEBHUIHEIH OCaJIO0K.

Onoeo (11)

1. CepoBoaopoa B cuiabHOKHCI0H cpexe (2 M HCI) oOpasyer ¢ moHamm omoa (II) ocamok
[OKYMEHT NOAMNVCAH

] SNEKTPOHHOW NOANUCHIO
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BrmronHeHHe peakimi. K 2 — 3 KarasaMm pacTBopa, cofiep Karinero HoHeI onosa (11), mpuOaBmsror

2 — 3 karmmn 2 M HCl u mporryckaror HaS. OGpasyeTcs ocaloK IIMOKOTAAHOIO IBeTa. Ocalok
OTJENSIOT H K HeMy J00aBIIIFOT HECKONIBKO Karelb pacTBopa (NH4)2S»2, ocamok pactBopsercs. K
MoTy4YeHHOMY pacTBopy go0aBistoT 2 M HCl 10 KHCETIOH cpejibl, BRIIaJaceT 30I0THCTO-KEIIThIH 0ca oK
SnSa.

2. Xuopug pryta (II). Monsr onosa (I) B comsHOKHCIION cpefle BoccTaHaBIHBarOT HOoHBI Hg(1T)
no Hg(I), mpu sToM oGpaszyercs Oemelit ocagok Kanomenn HgCla:

2HgClz + SnCL? = HgaClod + SnCle

B wu30eiTke noHOB onoBa (II) ocagok KaloMeldH TIIOCTelleHHO uepHeeT, Tak Kak Hg(I)

BOCCTaHaABIIHBACTCS 1O MeTaJUIHYeCKOH PTVYTH.

BremonHeHHe peakipi. K 2 — 3 KarmsM COISTHOKHCIIOIO pacTBOpa, COMEPIKAIIEr0 HOHBI OIIOBA
(IT), moGapmsmror 1 Kammmo pactBopa HuTpaTta pryrH (II). BemiagaeT Oeblii INETKOBHCTBIH OCaJI0OK
Hg>Cl>, KOTOPBIH IIPH CTOSIHHH ITOCTEIIEHHO YEPHEET.

Xpowm (1)
1. Ilepokcnj Boaopoaa B menouHoi cpefie okucaeT Cr(ll) go Cr(VI):

2Cr(OH)4 + 3H20, + 20H = 2Cr0O4* + 8H20

OO0pasyeTcs KelThIH pacTBOp Xpomara HaTpuid. lIpn mgercreum H>O; Ha pacTBOPEI XpOMAaTOB B
3aBHCHMOCTH OT YCIIOBHH OITbITa 0Opa3syIOTCA pazHOOOpasHbIE IIePOKCOKOMITIEKCE] XpOoMa, HaIIpHMED B
KHciIon cpene — romybon CrO(02):S (S — MOIeKyIsl BOABL WIH KHCIOPOACOAEPKAIIErO
OpraHHYeCKOr O PACTBOPHTENS) H B HEHTPpalIbHOH cpelie — (PHOJIETOBBIH:

HgCl“gO? + 4H303 + 28=2Cr0(03)38 + 5H30

K->Cra(y + 6H-(0,= ZKCFO(UE)EOH + 5H-.O+0O»

B BOAHEIX pacTBOpax IEPOKCHIHBIE COEIMHEHHS XpOoMa HEYCTOHYHBRI, OHH YCTOHYHBEI B
OpraHHYeCKHX PacTBOPHTENSX (JAHATHIIOBOM 3(Hpe, aMHIOBOM CIIHPTE H AP.). Peakims IpakTHYecKH
CEJIEKTHBHA.

BremronHeHHe peakiii. K 2 — 3 xarmsiM pacTBopa, cojep:kamiero HoHel XpoMa (I1I), moGaBisror

1o ka2 M NaOH mo obpasoBaHHS OcCaJkKa THAPOKCHAA XpoMa H Jalee J0 e€ro PacTBOPEHHS U
0o0pa3oBaHH A THAPOKCOKOMITIIEKCOB. 3aTeM H100aBistoT 1 xaromo 30%-Horo win 6 — 8 karneinb 3%-HOro
pactBopa H2O; u HarpeBaror. OOpasyeTcs KeJIThIH PacTBOP Xpomara. K 4acTH ITOIy4YeHHOr0 pacTBOpa
Ioclle oXJIakKaeHHa Ao0aBismoT 1 Kammo 3%-Horo pactBopa H>O», Heckoabko Kareiab 3¢Hpa H II0
KaIlJISIM ITPH BCTPSIXHMBAHHH cepHYIO KHCIIOTY (1:4). OOpasyromeecs IepoKCHAHOE COeJHHEHHE XpoMa
SKCTPAarHpyIOT 3(PHPOM, 3PHPHBIH CIIOH OKPAITHBAETCS B CHHHI IIBET.

2. DTiienmaMaHT eTpaanerar HaTpuda (DATA) ¢ nmonamu xpoma (I1I) mpu pH 4 — 5 oGpasyet

NOKYMEHT NMoanncAH
] SNEKTPOHHOW MOANUCHIO aCrY*, rme Y© — annon DJ[TA:
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapenen: IHebayxoea TaTeAHa AnekcaHgpoBHa
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OxpalreHHble KoMITIeKCHBIE coequHeHHI D /[T A obpasyer taxke ¢ Fe(I1l), Cu(ll), Co(II) m Ni(Il),

ITO3TOMY OHH MOT'YT MeIllaTh oOHapykeHHI0 Xpoma (I11).

BremronHeHHe peakiini. K 3 — 4 xarmisM pacTBopa, cofeprkarnero HoHel xpoma (I11), mobapmsor 3

— 5 xanenb 30%-Horo pactBopa CH3COOH, 12 — 15 xanemp 5%-Horo pactBopa DJ[T A (H30BITOK
OHITA oOszarenen), npoepstoT pH pactBopa (pH 4 — 5) M HarpeBaroT B BOAAHOH OaHe. B
npHCyT cTBHH XpoMa (I11) mmoseiser ¢ pHOoIeTOBOE OKpaITHBAHHE.

3. Inpennaxapoasug (I) BzamvoeiictByeT ¢ HoHaMH Cr(VI) B CHILHOKHCIION cpejie, IIPH 3TOM
nosiBIseTcs (pHoneToBoe okpammpBaHHe. XpoM (VI) B KHCIIBIX pacTBOpax OKHCIIIET IH()eHIIKapOa3HI

no OecuetHoro JudpenmnkapOaszoHa (II), BocctanapmuBasgck g0 Cr(III). Mouwsr Cr(III) oGpazyror

KpaGHG-thDHETDBDE BHYTPHUKOMIIICKCHOC COCAMNHCHIIC C ,[[H(I)EHIUIKEIPE!HBDHDMZ

NH —NH —CgH, NH —~NH —CH
D=Ci 0=ci
NH —~NH —C;H N=N—CH;
f I

B mnpucyrctBHH (TopHa-noHOB H OJ[TA B KayecTBe MAaCKHPYIOIIHX PeareHTOB pPeaKIHs

oOHapyKeHH S XpOMa CeJIEKTHBHA.

BreoronHeHHe peakimu. K 1 —2 KarmsaM HCeclneyeMoro pacTeopa, cojaepakalero HoHel Cr(VI),

NpHOABRIIIOT 2 — 3 KarulM HachIIeHHOro pacrtBopa NaF, 1 — 2 xarmm 5%-Horo pacteopa J3/(TA,
Karumro KOHIleHTpHpoBaHHOM H>SO4 um 1 —2 xarmm 1%-HoOro 53TaHONIBHOIO pacTBOpa pearcHTa.
OKCTParHpyioT H30aMIIIOBEIM CITHPTOM. OpraHmdeckasl (paza B IIPHCYTCTBHH XPOMa OKPAaIIIHBAeTCS B
(pHOIeTOBHIH IBET. ECIH aHaIH3HpyeMblil pacTBOp colepxkuT Cr(lIl), ero nmpeapapHTeIbHO OKHCIIIIOT B
Cr(VI).

IIaras rpynmna KaTHOHOB
Bucmvm (111)

1. Xmopug osoBa (II) B miemoyHol cpeae BoccTaHaBiamBaeT BHcMYT (III) mo mMerammideckoro
BHCMYTa (0CcaJlOK YEPHOr' O I[BETA):

SnCl4* + 40H = Sn(OH)4* + 4CI

2Bi(OH)3 + 3Sn(OH)4> = 2Biv + 3Sn(OH)6>

BrmronHeHHe peakimH. K 2-3 KaIrmmsaM pacTBoDa, cojepskalnero HoHbI onosa (II), mpuOaBIsroT 110

OOKYMEHT MNOAMNUCAH
] SNEKTPOHHOW NOANMAUCHIO \JIKa rHapokcHaa onoBa (I1) u rmocneayromero ero
CepTtudbmkar: 12000002A633E3D113AD425FB50002000002A6
|Bnapenen;: | | lWeGayxosa TatkAHa AnekcaHapoBHa KaIlJIFO pacTBOpa HUTpara BHCMyTa. OOpasyeTcs

OencreuTened: ¢ 20.08.2021 no 20.08.2022



2. Homua xamma obOpasyeT ¢ HmoHaMH BHcMyTa (III) B xmcmoit cpeme Bils — ocajgok uepHOro
I[BETA, PACTBOPHUMBIHN B H30BITKE PEAKTHBA.

BiCls + 3KI = Bils¥ + 3KCl

Bilz + KI = KBil4

[IpH cuipHOM pasz0aBIIeHHH pacTBOpa, coAcpkalniero Bils, momydyaercsa opaHKeEBBIN OCaJ 0K COIH
BiOLI:

KBils + H,O= BiOI + KI + 2HI

BemronHeHHe peakimi. 1) K 3 — 5 kammisaMm pacTBopa, cojepskarmero HoHel BHcMyTa (IIT),

nobasrsroT 1Mo KarwrsM pacTeop Kl HabGmromaror oOpasoBaHHe ocagKa M €ro pacTBOPEeHHE B H30BITKE
KI, IipH 3TOM pacTBOP OKpaIllHBACTCSA B OPaHKEBRBIHN I[BET.

3. Imrm3on B mHTepBasie pH 3 - 10 oOpazyer ¢ moHamu BHcMyTa (III) BHYTpHKOMITIEKCHOE
COeJIHHEHHE, ITPH pacTBOpeHHH B CC 14 oOpasyrolliee pacTBOPEI OPAHKEBOIO I[BETA.

BeoronHeHHe peakii. K 1 — 2 xaromsaM Hcclle[yeMoro pactBopa IpHOaBIIIOT 2 — 3 Karulk

pactBopa KCN, moeoasar pH pacteopa g0 9 pactBopoM amMmmHaka H 3KCTparHpyroT 0,02%-HeIM pac-

TBOpPOM JHUTH30HA B CCl 4.

Kenezo (11)
1. I'excanmanogeppar (I1I) kamua oGpa3yeT ¢ moHaMH kenesa (II) cHHMIT OcaJoK, ITO-BHIHMOMY,

coctaBa MFeFe(CN)s, (tme M — K(1), Na(l)), HaspiBaeMbBIi «TYpHOYIEBOH CHHBIO». OcafoK
HepacTBOPHM B KHCIIOTaX, HO pas3jaraercs IiejaoyaMH ¢ BeieaeHHeM ruapokcuoB Fe(ll, I1T). Peakiisa
CTIEITH(PHYHA.

BremronHeHHe peakippil. K 1 —2 xaroisM cnaboKHCIIOro PacTBOpP4, COACPKAIllCIO HOHBI JKCJIC34d

(IT), moGaBmsror 1 — 2 Karumm pacTBopa peareHTa. O0pa3yeTcs CHHII 0CaIoK.

2. JIMMeTHITIHOKCHM 00pa3yeT ¢ HoHaMH kene3a (II) B aMMHaAYHBIX pacTBOpax YCTOHYHBOE
KOMITJIEKCHOE COEHHEHNE KPAaCHOT'O I[BETA.

Memaror nonsl HHKeNS (II), oOpasyrone HepacTBOPHMBIH B BOJle JHMETHITTHOKCHMAT HHKEIIT
KpacHOro IBera. Memarommee BiHgHHe kenesa (II1), oGpas3yrolero B aMMHayHOH cpejle OKpaIlleHHBIH
THAPOKCHJI, YCTPaHSIOT JoOaBIeHHEM THMOHHOM, I[aBeIIEBOH HIIM BHHHOH KIHCIIOTHI.

BrmonHeHHe peakimi. K 2 — 3 karuisaM pacTBopa, coiep:kamiero HoHeI kenesa (1), mobaBisror

Karmo 20%-Horo pPacTBOpPa BHHHOH KHCJIOTEL, ] Karurro JUMETHIITTIHOKCHMA H IO KarUIsM PacTBOP
aMMHaKa J0 IeIIOYHOH PEAKITHH. PE],GTEGP OKPAIIIHBACTCA B KpﬂGI{BIﬁ IIBCT.

Keneso (111)
1. I'ekcammanogeppar (II) xamma ¢ moHamm Xemesa (III) oOpaszyeT TeMHO-CHHHII OCaJoK

«OepmuHckoH Jasypu» MFeFe(CN)e, aHaJIOTHYHBIOI IIO0 COCTAaBY «TYpHOYIeBOH cHHH». (CHayana

] AOKYMEHT NMOAMUCAH L
ANEKTPOHHOW MOAMUCHIO
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Jlanmee IIPOAVKTRI PpeaKI[MM B3aHMOIECHCTBYIOT MeXIy co0oH ¢ oOpa3oBaHHEM TEMHO-CHHETO
OcaJKa «OEPIIHHCKOH JIa3yVPH»:
FeCla + K3Fe(CN)s = KFeFe(CN)gd + 2KC1

BrmronHeHHe peakiipi. K 1 — 2 xarmnsaM pacTtBopa, copeprkarnero HoHeI Fe(Ill) u mmverormero pH

I — 3, mobaBsror 1 — 2 karm peareHra. HaOmromaror oOpasoBaHHEe TEMHO-CHHETO OCajKa
«OEPITHHCKOH J1a3ypH.

2. Tnonmuanat aMmmoHus (Kajmsl) B c1abOKHCIIBIX pacTBopax oOpasyeT ¢ Fe(Ill) koMImiekcHbIe
coeJHHeHHI KpoBaBo-KpacHoro 1BeTa. Kommnekcol Fe(SCN)3; m HFe(SCN )4 skcTparupyrorcs 3(pupoM H
H30aMIUIOBEIM CITHPTOM. IIpemen oOHapyXkeHHSI kene3za — 0.5 MKr. MemaroT ¢ocdaTsl, apceHaTHl,
OKcaJaThl, IMTPaThl, TapTpaThl, (ropuapl, obOpasyrommpe ¢ Fe(lll) ycToiuHBRIE KOMIUIEKCHBIE
COEJTHHEHH.

BremoronmHeHHe peakipi. K 1 —2 KarsmMm pacTBopa, cofepkamiero HoHbl kenesa (111), moOaBisror

Karro pactBopa NH4SCN. Ilosgensgercss KpoBaBO-KpacHOE OKpalllMBaHHE pacTBopa. J]oOaBiIdror
HECKOJIPKO Karlellb H30aMHJIOBOIO CIHpTa MIH 53(QHpa H BCeTpsaxuBaroT. OpraHndyeckas ¢aza
OKpaIlMBAacTCSI B KPACHBIH I1[BET.

IllecTtasg rpynna Kar HOHOB
Kobansm
1. Tuonmanar aMMoHMA (KaJIMA) B YKCYCHOKHCIIOM pacTBope npH pH 4 — 5 ¢ noHamu kobambTa (1I)

oOpa3yeT OKpallleHHBIE B CHHIII I[BET KOMIUIEKCHBIE COEJHHEHHSI Pa3IMYHOIO COCTaBa.
Kucnopoaconepaxarme pacTBOpHTEIN (3(HP, alleTOH, H30aMHIIOBBIH CITHPT) SKCTPAarHpyiOT TeMHO-
CHHHE MaJIOyCTOHYHBEIE KOMIUIEKCH KoOambTa cocTaBa Co(SCN)4*. JIIIA TOHIDKEHHSA JHCCOLMAIIHI
KOMITJIEKCHBIX COEIHHEHHH HEOOXOINMO BBOAUTE OOIBINIOH H30BITOK THOIHMAHATA.

Memarotr noHkI kene3a (I11), koTopele MacKHPYIOT J00aBIeHHEM (PTOPHI-HOHOB.

BeoronHeHHe peakimp. K 2 — 3 KalmmIM pacTBopa, cojepskamiero HoHbl KoOambTa (II),

T00aBILIFOT TRBEPABII THOIHAHAT aMMOHHS (KallHg), TBepAbIH (PTOpHJ aMMOHHI, 5 — 7 KaIlelb
H30aMIUIOBOI'O CITHPTA H BCTPSAXHBAIOT. CIIOH H30aMIUIOBOI'O CITHPTa OKPAIIIHBAETCS B CHHHH I[BET.

2. Harpur kaJmsa B YKCYCHOKHCIIOM pacTBope IpH pH 4 — 5 oGpasyeT ¢ noHamu koOambTa (11)
KEJITBIH OCaJ0K, B KOTOPOM KOOAJIbT HMeeT CTeleHb OKHciaeHns 111

Co(CH3COO), + 7TKNO, + 2CH3COOH = K3Co(NO2)s + NO + H 2,0 + 4CH 3COOK

B paz0aBieHHBIX pacTBOpax OCaZoK OOpasyeTcs IIPH HarpeBaHHH H CTOSHHH. 2TV PEaKI[HIO
HCITONIB3VIOT JIJISI OTIeTIeHHS KOOaIbTa OT MEIIAIOIIIX HOHOB.

BeoronHeHHe peakimp. K 2 — 3 kaiomIM pacTBopa, cojieplkamiero HoHbl kKoOambTa (II),

nobapisror 2 Karmw 2 M CH3COOH, 2 xarmm pactBopa CH3;COONa m tBepaeiii KNO2. CMech

] ACKYMEHT [OANUCAH 3yeTcs KeITHIH 0CcaloK.
SNEKTPOHHOWM NOAMUCHIO
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MaJIOPaCTBOPHMOE B BOJE KOMITIIEKCHOE COeIHHEHHE all0-KPacHOr o IiBeTa CTPYKTYPHI (11):

H
7Y
H;C—C—C—CH; H:,C—C=HH N=C—CH,
N
HO-N N—-OH H,C—C=N" “N=C—CH;
f 5
e

¥

C JIHMETHITTTHOKCHMOM O00pa3yioT KominiekcHble coelHHeHHS Taike Cu(ll) (opamHkeBO-KeITOro
1Bera), Fe(ll) (kpacHOoBatoro 1Beta), Co(ll) (kopHuHeBo-KpacHOTro 1BeTa). [IpH oOHapykeHHH HHKEIIT
B aMMHAYHLIX PacTBOpax B IIPHCYTCTBHH HOHOB METANIOB, OOPA3VIOIMX OKpaIlleHHBIE THAPOKCHIBI,
TO0aBISIIOT IMTPATHL H TapTPATHL A1 IIPEeLOTBPAILEHHS BRITAAEHHI THIPOKCHIOB.

BemronHeHne peakimm. 1) K 1 — 2 xammsaMm pactBopa, cojepxkarnero Ni(Il), moGapmstor 1—2

Karm 1%-HOro 3TaHOIBHOI'O pacTBOpa JUMETHITIIHOKCHMA M 1 — 2 xarmm 2 M NHi. O6pasyercsa
XapaKTePHBIH aJ10-KpaCHBIH OCaloK.

Meob
1. I'ekcammmanogeppar (1I) kamma npu pH < 7 ocaxmgaeT HOHBI MeIH B BHJIE KpacHO-Oyporo

ocagka CuzFe(CN)e, pacTBOPHMOIro B aMMHakKe ¢ 00pa30oBaHHEM aMMHAKAaTOB MeIH. MEIarT HOHEBI
Fe(IIT), Ni(Il), Co(II), oOpa3yroliHe ¢ peareHTOM I[BeTHble OCaJkH. IIo3TOMYy HX NpeIBapHTEIbHO
OTJEIISIOT HIIH CBSI3BIBAIOT B YCTOMUYHMBBIE PACTBOPHMBIE KOMITTIEKCHBIE COEAHMHEHH . [IpH OUEHh MalIbIX

KOHIICHTpallHAX MCAH OCAJOK HC BbIIIA4CT., HO PACTBOP OKPAIIMBACTCH B pﬂ?GEL]fI IIBET.

BemronHeHHe peaximi. K 2 — 3 xamrsaMm pacTtBopa, cojep:kainero HoHel Memgu (II) (pH < 7),

IMpHOABRIEOT | — 2 Karumi pacTBopa peareHra. O0pasyercs KpacHO-OVPBIH OCaJioK.

2. AMMHAK TIpH B3aHMOJEHCTBHHM C HOHAMH MeJH CHayaja oOcakJaeT OCHOBHBIE COJH
IIEPEMEHHOIO COCTaBa B3elleHOro I[BeTa, JIerKOpacTBOPHMEBIe B H30BITKe peareHTa. [Ipm pH > 9
00pa3yloTCs aMMHauHble KOMIUIEKCHI MeAHM HHTeHCHBHO-cuHero mnpera: Cu(NH3)(H20)s™; ..:
CU(NH3)4(H30)32+.

BrmronmHeHHe peakipm. K 2 — 3 kammiaMm pacTBopa, cojepikamniero HoHsl MeaH (1), moOaBmsroT

OONBIIION H30BITOK pacTBOpa aMMHaka 10 pH>9. lloseineHne HHTEHCHBHO-CHHEH OKPacKH YKa3bIBAcT Ha
IIPUCYT CTBHE MEJIH.

3. Imtuzon 1mpu pH 1 — 4 ¢ Cu(ll) oOpazyeT BHYTPHKOMIUIEKCHOE COEJHHEeHHe KpaCHO-
¢uoneroBoro npera, skcrparupyemoe CHCIls; m CCly. Ilpemen oOHapyxkeHus Mmegn — 0,1 MKT.
Mermraror Ag(l) u Hg(Il). Ecim B KauecTBe MaCKHPYIOIIET O peareHTa Heronb3osaTs Kl mmpu pH 1 — 2,

TONMCALE NMOFEITO "Edﬁﬁé'l_l:r“ﬁﬂ"ﬂﬁh"&xﬁ“"" HHe3-FoMeEXCO CTOPOHBI APYI'HX HOHOB MCTAJLIIOB.

SNEKTPOHHOW NOAMUCHIO
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BreoronHeHHe peakimu. K 1 — 2 KarumsaM aHanusHpyeMoro pacteopa ¢ pH 1 — 2 npudasisror 5

— 0 Karenb 3%-Horo pacteopa Kl u skcrparupyror 0,02%-HeIM pacTBOpoM peareHTa B CCl4. B mmpu-

CYTCTBHH MCIH GpI‘ElI—]II‘IECIGIﬁ CJIOH OKPAlIIHBACTCA B KPHCHG-Q)HGHETGELI]‘:T IIBECT.

Ipebosarua K 0hopmiaeHILIo 140 op amopHoIL pad omsl i omuemy:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B JIadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOMKHEI OBITH ITPe/CTaBJIeHBl. Ha3BaHHE YHHIBEPCHTIETA,
(haMIUIHSI M HHHIHAIIEL YYaIler Ocs, HOMeP Kypca H I'PYIIIBI, YIeOHBIH IO,

2.0OTYET O BRIMNOJIHEHHOH JTa00OpaTOPHOH padoTe JOIIKEH COAEPKaTh CIIeIVIOIIE CBeIEHI:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*[aTy BBITIOITHEHHS pabOTHI,

*I[eTIb PAOOTHI;

*000pYIOBAaHHE M MaTEPHAIILI,

*KPATKOE TEOPETHUYECKOE OIHCAHIE;

*HOMEP H Ha3BaHHE OIIBITA,

*KpPaTKOE OIMCcaHHe Xoj1a paboThI ¢ YKa3aHHEM YCIIOBHI ITPOBEIeHHS OIBITA,

*PHCYHKH M CXEMBI HCITOIb3YEMBIX ITPHOOPOB;,

*HAOIFOIEHH T,

*YPaBHEHHNS ITPOTEKAFOIINX PEAKIHIL,

*pPacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaGopaTopHEIH KYPHAJ HYKHO BECTH YHCTO H aKKYPAaTHO, 3aIIHCH JOIKHBI OBITh JIAKOHHYHBIMH.

[Tpn mM3y4YeHHH peaKI[Hil OOHapyXeHHs, BCe 5Talbl PaboTHl cleayeT (PHKCHPOBaTh B
maGopaTopHOM kypHane. DopMa 3armcH IpHBeeHa HIKE:
Peaxirym oOHapyKeHHS HOHAa MarHHS

Pearenr YpaeHeHHE peakii | HaGmrogeHHs | Y CIIOBHS IIPOBEIEHH S PEaKIHH

Mg*+HPO4” + |OGpasyercst |Peakio cielyeT MPOBOJHTD B
Na:HPO, 3
NH +NH3=MgNH4PO, |Gemelii kpu- |aMMHAYHOM GY(HEPHOM PacTBO-
: \ CTAIITIHNYeCKHH | pe
0CaIOK

4 .OTYET O ITPOBEAEHHOH padoTe MPORePSIeT H MOAITHCHIBAET IIPEIIOfaBaTEb.
5.K cmaue 3auéra I10 mITaOOpPaTOPHOMY MPAKTHKYMY JOITYCKAKOTCS CTYAEHTHI, BBIOIOJIHHBIIHE H
TIOJIIIHCABIIHE Y IIperojlaBaTesId Bce JOMAIIHHE H I1a0opaTopHBle palOTHI, CHIABIIHE KOJUIOKBHYMBEL,

dKTHBHO YHU4ACTBOBABIIIHE B pE]ﬁDTE CEMITHAPOB.

( Crvrmoverry O ST ﬁgﬁ;ﬁﬂhaﬁﬁﬂﬁmwmumw [IPAKTHKYMY, JOITYCKAIOTCS K Claye 3K3aMeHa 10
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1.Kakoe CBOHCTBO THIPOKCHAOB KaTHOHOB [V TI'PYIMIBI ITO3BOIIUIO BHIAEIHTL HX B OTHAEIBHVIO
AHAIIHTHYECKYIO TPYIMTY?

2.J115 KakixX KaTHOHOB [V I'pYIMIBEI XapaKTepHBI OKHCIIHTEIBHO-BOCCTAHOBHTEJILHEBIE PEAKI[HIL?

3.0 yeM CBHJIETEIILCTBYET OTCYTCTBHE OKPACKH PacTBOpPa CMeCH KaTHOHOB IV rpyrmis1?

4. KaknMmH CBOMCTBAMH 00Ia1ar0T THAPOKCHIBI KATHOHOB V I'PYIMIEI?

5.Kakme KaTHOHBI V I'PYIOIBEI MOXKHO OOHAPYKUTE APOOHBEIM METOIOM?

6.Kakre KaTHOHBI VIPVYIIIBEI MOKHO OOHAPYAHUTE C ITOMOIIBIO OKHCIIHTEIBLHO-BOCCTAHOBHTEILHBIX
peaKIfn?

7.1IpH IeHCTBHH INENOYeH Ha CMeCh KaTHOHOB V T'PYIIIEI BBINAI OelIBIH OcaJoK. Kakne KaTHOHEI
OTCYTCTBYIOT B HCCIIEAYEMOM pacTBOpe?

8.KaxoBa pomp HuTpara cepebpa AgNOsmpH okucelneHrH Mn?'repokcomucyib(garoM aMMOHHSI
(NH4),S-0g?

9.Kaxkoil HoH oGpa3yeTcs IIPH OKHCIIEHHH Mn?* CHIIBHBEIMH OKHCIIMTEILIMH B KHCIIOi cpefe? KaxoBa
€ro OKpacka?

Cnucok aumepamypol.

1. Bpsmckmit B.4. KomnonaHas Xy | OieKTpoHHBIH pecypce]| : yueOHoe mmocobue / B.S1. BpsHCckmHiIL.

— OIEeKTPOH. TeKCTOBBIE TaHHBIe. — (Caparor:. Bysoeckoe obpasoanne, 2017. — 104 ¢. — 978-5-

4487-0038-5. — Pexamv poctyta: http://www.iprbookshop.ru/66632.html

2. Ileperonuas O.B. IIpakTHKyM 110 aHAIMTHYECKOH XHMHH. (DH3HKO-XHMHYECKHE METOIBI aHAIH3a

| OnexTpoHHBIH pecypc| : ydyeOHoe mocobue / O.B. Ileperonuas, C.A. CokomoBa. — OJIeKTPOH.
TEKCTOBBIE JaHHBEIE. — BopoHexk: BopoHeXCKHH [ ocymapCTBEeHHBIH ATpPapHBIH YHHBEPCHTET HM.
HMmmeparopa Ilerpa Ilepsoro, 2017. — 100 c¢. — 2227-8397. — PexuM pgocTyra:

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

3. @uzuuyeckas XUMHA. TeopHs H IPaKTHKA BBIITOIHEHH S pacuyeTHBRIX pador. YacTs 1. DKCTEHCHBHEIE
CBOICTBAa T'OMOI'eHHBIX cHcTeM |OmnekTpoHHbIi pecype| / E.M. CrenmaHoBckHX [H ap.|. — 3IEKTPOH.
TEKCTOBBIE JaHHble. — EKaTepHHOYpPr: YpalbcKHil (ellepalbHbIH yHHBepcHTeT, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexwm soctyma: hitp://www.1iprbookshop.mi/66611.html

4. Ousmyeckas XUMHA. 1T eopHs H IIPaKTHKa BEOIOTHEHHS PacueTHRIX pabor. YacTs 2. XMMHYECKOE U
(pazoBoe paBHOBecHe |OnekTpoHHEIH pecypce]| / E .M. CremaHoBCKHX [H Ip.]. — DOIEKTPOH. TEKCTOBEIE
TaHHble. — ExaTepumHOYpr: YpalbCcKHii (peflepalbHbBIH YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexymv gocryma: hitp://www .1prbookshop.1n/66612 html

5. I'puropreBa JI.C. Ou3Hyeckass XHUMHS | O1eKTpoHHEIH pecypc|: yueOGHoe rocobue/ I'pHTOpheBa

HE T*‘-"-"*-“-"-“-‘-EDEMTEHT n{;:‘nﬂﬁﬁﬁé;ﬁ" reverartraqaHHbBle.— M.. MOCKOBCKHII TOCYIapCTBEHHBIMN
| SNEKTPOHHOW NOAMUCHIO | | _
' Ceprindukar: 12000002A633E3D113AD425FB50002000002A6 )bC ACB, 2014.— 149 c¢.— PexaM zpocTyma:
|Bnaneneu: LeGayxoea TateAHa AnekcaHapoBHa
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6. AHamMTHYeCKasd XHMHS H (PH3HKO-XHMHYECKHE METOABI aHaIH3a |[OIeKTPOHHBIH pecypc]

ITa00paTOPHBIH ITPaKTHKYM / . — DINeKTPOH. TeKCTOBBIE JaHHBIe. — CapaTtoB: Al IIn Op Memua, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexwm moctyma: http://www .1prbookshop.1w/70757 html

JlabopaTopnas padora Ne 7
Tema: Peaknun ooHAPY:KeHHA aHHOHOB | aHATIMTHYeCK O IPYINIBI

Lens padbomsl: TIPHOOPECTH HABLIKN OOHAPYKEHH S aHHOHOB | aHaIIMTHYE CKOH I'PYIMIEL. .

@ﬂMHPFEHME Komnemernuuu. 11IK4.
Teopemiuueckasn uacms:

B ¢dopMme aHHOHOB CYIIECTBYIOT OOBIYHO p-3neMeHTHI [V, V, VI rpymnn nepHogH4YecKOH CHCTEMBI
sneMeHTOB J[ .M. MeHjeneeBa, peke B BHJe aHHOHOB MOI'YT OBITh d-3IIeMeHTHI B HX BBICIIHX CTEIeHIX
OKHCIIeHHS. MMesd IepeMeHHYIO CTeleHb OKHCIIEHHS, 3TH AJIeMEHTHI 00pa3yIOT, KaK ITPaBIIIO, PasHBIE
AHHOHBEl C Pa3MYHBIMH CBOHCTBAMH. bBOJIBIIIMHCTBO P-3JIEMEHTOB OO0Opa3yIOT AHHOHBI KHCIIOPO/I
comepaxarnux Kucinor: SO4%7, SO3%, CO3%, PO4”, NOj3", H TOIBKO JJIS P-2IIEMEHTOB TIIaBHBIX ITOATPYIIII
VI u VII rpyIi nepHomyecKon CHCTEMBI XapaKTepHO 00pa3zoBaHHE aHHOHOB O&CKHCIOPOIHBIX KHCIIOT:
Cl-, Br-, I-, S*. Jlimq aHanHM3a aHHOHOB OONBIINOE 3HAYEHHE HMEIOT HMX CIIOCOOHOCTH OOpa30BBIBATH C
KaTHOHAMH TPYIHOPACTBOPHMEBIE COEIHHEHHS, OKHCIIHTEIIbHO-BOCCTAHOBHTEIIBHEIE CBONCTBA, a TAaKXKe
CBOHCTBO HEKOTOPBIX aHHOHOB B3aHMOJCHCTBOBATh C KHCIOTAMH C OOpa3OBaHHEM Ia3000pa3HBbIX
MPOAYKTOB. EXMHON aHaTMTHYeCKOH KIacCH(HKAI[HMHM aHHOHOB, YUYHTHIBAIOIIEH BCe STH CBOMCTBA, HE
cymiecTByeT. I[Ipm aHamm3e HaODIM IIpHMeHEHHe KIacCH(HKAI[HH, OCHOBAaHHBIE Ha PpeakKIsax
OCaXKJIeHHSI, OKHCJIEHHSI-BOCCTAaHOBIEHHS H pa3lIokeHHI. KnaccH(pHKaIMSI aHHOHOB IIO CIIOCOOHOCTH
IaBaTh TPYAHOPACTBOPHMEIE COEIHHEHHS CBS3aHA C HCIIOJIB30BAaHHEM B KauyeCTBE I'PYINIOBBEIX

peareHTOB collel OapHsa M cepebpa. IIo 3ToH KiIacCH(QHKAI[HH aHHOHEI JIeJIIT Ha TPH aHAJIHTHYECKHE

TPYIMIBL.
Kiaccudukanusa AaHHOHOB, OCHOBAHHAA HA PEeAKIHUAX 0CAKIACHH A
['pyrma AHIOHEI ['pyraioBoH peakTHB XapakKTepHCTHKA
T PYIIIIBI
1 SO4*, SO3*, $,03%, | BaClz B HefitpanpHoil wm | Conn 6apHsa H cepebpa
COs*, POs", C04%, | crmaGoIenouHoi cpele HEPACTBOPHMEI B BOJIE,
B4O77, AsO4”, AsO3”, HO PacTBOPHMBEI B
Cr,07%. HNO3, HCI (3a
HcKmoueHHeM BaSO;4)
2 Cl, Br, I, S, NCS AgNQOs3; B 1mpucyrctBHu | ConH Oapus
NOKYMEHT NOOMUCAH T HNO3 PacTBOPHMEI, a COIIH
SNEKTPOHHOW NOANUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 cepebpa  HepacTBOPH-
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
MBI B BoZle H HNOs
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3 NOs", NO2, CH3COO:r, : Conu dapusa u cepedpa

MnQOy HE-PaCTBOPHMBEI B BOJ(E

[Io OKHCIIHTENBHO-BOCCTAHOBUTEIBLHEIM CBOHCTBAM AHHOHBI TAaKXKe MOXKHO PasfelIHTh Ha TPH
rpymmbel.  [lo »ToM  KiIaccH(HKAIHH T'PYIOIOBBIMH PEaKTHBAMH  SBIISIOTCS  OKHCIIHTEIIH HIIH
BOCCTAHOBHTEJIN, Y KOTOPBIX OKHCIIEHHAS HIIH BOCCTAHOBHTEIbHAS (DOpMa OKpaIlleHa.

[ PYIIIIOBEIM PEAaKTHBOM Ha aHHOHBI-OKHCIHTEIN OOBIYHO CIIVKHT Kl B KHCIOH cpefe, KOTOPBIH
OKHCIISIETCS € BBIACIIEHHEM CBOOOIHOI O HOJA.

['pYIIIOBEIM peakTHBOM Ha aHHOHEI-BoccTaHoBHTENH Cl, Br, I, C204%, S7, SO, S2057, (NO2)

=t s 2+

BeIOpaH KMnOs4 B CEPHOKHCIIOH Cpelie, KOTOPBIH BOCCTAHABIMBAETCSA IIPH 53TOM A0 Mn~ W,
CIIEOBATEIILHO, O0ECIBEUHBAETCA. B JaHHBIX YCIIOBHSX B ATY IPYIITY IormagacT 1 N Oz, IIPOSBISIOLIHIT
BOCCTAHOBHUTEIIBHEBIE CBOHCTRA.

Hcrone3ysa B KauyecTBE I'PYIIIIOBOIO peakTHBa pa30aBJIEHHBIH pPacTBOpP l2 B HEHTPAIbHOH HIIM

T e I I

CIIa0OKHCIION cpelie MOKHO OOHApYyKHTh JIHIIb caMble CHIIbHBIE BOCCTAaHOBHTEIH (S, SOz, S2037),
o0ecIBeUHBAIOIHME OYPYIO OKPACKY HOJA.

I{JIHCCH(I)HHRHHH AHHOHOB I10 HX OKHCJINTEJIbHO-BOCCTAHOBHT €JILHBIM CBOHCTBaM

Xapaxmepucmuxa I pynnoeoii
I pynna Anuionwt
2pYNnbl peaxkmiié
* ) 9 9 2- )
| NOs, NO2, Cr“? 7 MOy, OKHCIIHTEITH KI + H2SOq4
ASOJ,'
#CI, Br, I, #*C,04%, SO37, KMnOx + H-SO
4 2504

83032', SE', (NO>), ASO33'
Il BoccTtaHoBHTEIH

S%, SOs%, $,05%

Ig + HzSOq, +
KpPaxXnMall

CO;*, SO47, PO4”", B4O77,

I CH:COO"

NunnddepeHTHBIE -

*NO3™ - HOH B CITaOOKHCIIOH CpeJ€ ITPaKTHYECKH HE B3aHMOJIEHCTBYET ¢ KJ.

*¥*Cl - non B3aumopeiictByeT ¢ KMnO4 04eHb MeIIeHHO.

#%£%(C,04> - HoH o6eciBeunBaeT KMnO4 IIpH HaI PEBaHHH.

Kak BHJIHO, 5Ta Ki1accH(pHKAI[HI JOCTaTOYHO YCIIOBHA, 3aBHCHT OT YCJIOBHH ITPOBEJEHHS PeaKIHH H
BEIOOpaA I'PYIIIIOBOIO PEAKTHBA.

Kimaccudukampuss aHHOHOB ITO IJIETYYECTH H IIPOYHOCTH CBOOOJHBIX KHCIOT OCHOBaHa Ha
HCIIONIB30BAaHHM B XOJI€ aHaM3a PEaKi(Mil B3aHMOJIEHCTBHS COJIEH C Pa3siIHYHBIMH KHCIOTaAMH.
Hexoropsele aHHOHBI TIpH MojkHcIeHHH AaroT neTtydne (H2S, CH3;COOH) mwin Hempo4yHble CBOOOIHEIE

KHCIIOTBI, KOTOPEIE pa3ilararoTcs ¢ 00pa3zoBaHHeM IeTYYHX OKCHIOB (CO2, SOz, NO»).

OJOKYMEHT NogrnncAH .
ANEKTPOHHOW NoaAnUChLIO [KaIllltO aHHOHOB, OCHOBAHHVYIO Had OCaXKJACHII HX
Ceptucpmkar. 12000002A633E3D113AD425FB50002000002A6
'Bnageney: ' Lle6ayxosa TaTbaHa AnekcaHapoBHa { HCIBITAaHHSIX TIPH OOHApYKeHHH M YAaIeHIH
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OTJEIIPHEIX aHHOHOB IMMHPOKO IIPHMEHSIOT OKHCIIHTEILHO-BOCCTAHOBHUTEIBHEIE PeaKIMH H PeakI[HI,
COITPOBOKIAOINIECS BRIIETIEHHEM I'a30000pa3HbIX ITPOIYVKTOR.

JIlIsT aHHOHOB XapaKTepHO OONBINOE paszHoOOpasHe CBOHCTB. ECIH aHalIH3 KaTHOHOB OOBIYHO
IIPOBOJAT CHCTEMATHYECKHM METOAOM, TO IIPH aHalM3€ aHHOHOB CHCTEMATHUYECKHH MEeTOX Mallo
IpHEMIIEM, TaK KakK pasJeiicHHe aHHOHOB Ha aHAJIHTHYECKHE IPVYIMIBI HEIOIHOe M MHOIOKpPaTHas
0o0paboTKa IpOoOHl pa3IHUYHEIMH PeaKTHBAMH IIPHBOJANUT K 3arPSA3HEHHIO €& IIPHMECSIMH. 3HAUYHTEIBHYIO
YacTh aHHOHOB OTKPBIBAIOT APOOHBIM METOLOM M JIHIIE OOHApPYKEHHE HEKOTOPBIX aHHOHOB TPeOyeT
CHCTEMATHYECKOIO XOJla aHaJIHM3a.

['pyIoioBele peakTHBBI Ha AHHOHBEI B OTJIHYME OT TPYIOIOBRIX PeakTHBOB Ha KAaTHOHEI
IpeaHa3HAUYeHbl He IS pa3leleHHS OTHENIBHBIX I'PYIOI, a I MX OOHApYXKeHHSI. DTO IO3BOISET B
CIIyyae OTPHIATENIbHOH PEaKIMHM ¢ TPYIOIOBEIM PeakKTHBOM HE IIPOBOAWUTL aHAIH3 ITPOOBl Ha
IIPHCYT CTBHE aHHOHOB JaHHOH T'PYIMIEL.

XapakKTepHOH OCOOEHHOCTRIO OOHAPYKEHHS aHHOHOB SBIISIETCS CHCTEMA IIPeABAPHTEIBHBIX ITPOO.
Ocofoe 3HaYeHHE HMMEET ITOATOTOBKA BEINECTBA K aHaimM3y. IIpHIOTOBRIEHHE pacTBOpa H3 HCXOIHOMH
CMECH MOJKET BEI3BATh P OCIOKHEHHI IS IMOCIEAVIOIErO aHaln3a. TaK, IpH pacTBOPEHHH CMECH B
KHCIIOTAaX MOI'YT OBITH ITOTEPSHBL HeKOTOphle aHHOoHH (SO3%, CO3* u ap.).

Qobopyoosarie U Manepuabl:

PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BEICTABJISIIOT Ha ITOIKH JTadOpaTOpPHBIX CTOJIOB. Peakiie
PEeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHas XHMHYeCKas Iocya: MpoOHPKH (B INTaTHBE), KOIOBI, XHMHUYECKHE CTaKaHBI ITOce PaboThI
TI[aTETIBbHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HCIIOIB3YeMAs IS IIPOBEAEHHSA OTAESIIBHBIX
1a0opaTOPHEIX padoT, BEIAAETCA M CAACTCS YHCTas J1abOpaHTy.

TexHuka dezonacHocmu npu 66INOJIHEHUI J1A0OPAMOPHOU pPAdOMbL:

-aKKypaTHO 0o0OpaIarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
ITOMOIIBIO COBKA M INETKH,

-Bce paloTHI, CBA3AHHBIE C BBIACIICHHEM SIOBHTBIX, JIETYUYHX H HEIPHATHOMIAXHYIIHX BEIIECTB,
ITPOBOJHTH B BRITSDKHOM IIKa(y,

-IIPH OITPEIEIIEHUH 3allaXa BEIECTB OTBEPCTHE COCYAa JAcpKaTh Ha paccTosHHM 25-30 ¢M OT IHIfa,
HampasIIsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMA ABIKEHHSIMI JIaJJOHH OT OTBEPCTH A K JIHILY,

-IIPH HAJIMBAaHHHM PEeaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHHe ITOMNMagaHusa OpbI3r HIIH

HAaCTHIL Ha JIIIO HIIH OJCHIY. IIPH pﬂSﬁﬂBﬂEI—HIH KOHICHTPHPOBAHHBIX KHCJIOT BJIHNBATH KHCJIOTY B BOAY,
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-TOpsYHe TpeJAMeThl MOKHO CTaBHTH TOIBKO Ha acOeCTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTVIO CIIEIHAIBHYIO IIOACTAaBKY,

-HEeIIb 35 ITONB30BATHCA ANEKTpoIpHOopaMi 6€3 COOTBETCTBYIOIIET O HHCTPYKTaKa. ITPH BKIIFOYEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJUIHYeCKHE ITpeJAMETHI (TPYOBI, KpaHbI H T.I1.). 3aIlpellacTcsa BKIII0YaTh H
BBIKJIFOUATH AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TaKKe II0JIb30BAaThCSI HEHCITPABHBEIMH  HITH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaMIL,

-3alpernacTcs IMPHHUMATE ITHINY B XHMHYECKOH J1ad0opaTOpHH H IMTh BOAY M3 J1a00paTOPHOH I1OC VIHL. -
-KaTETOPHYECKH 3alpelnacTcs ImpodoBaTh peaKTHBEI Ha BKYC,

-IIPH TIOMAMaHHKM Ha JIHMI0 HIM PYKH OPEI3r KOHIIEHTPHPOBAHHBIX KHCIIOT TIOCIIE CMBIBAHHMS BOIOMH
IIPOMEITE CIIa0BIM PACTBOPOM COABI. INENOYB CIEAYET CMBIBATh JO TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOITaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM ITPOMBITh CIIA0BIM PacTBOPOM YKCYCHOH
KHCIIOTBl H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM pacTBOPOM IlepMaHraHaTa Kamus (3
aITTeyKH B 1a00PpaHTCKOH Ka(eIpel);

-I10 OKOHYAHHH PaldoThl BRIKIIIOUNHTh H3 CETH BCE 3JIEKTPOIPHOOPEL, MEPEKPHITH I0Jauy ra3a H BOJIBI B
nmadopaTopHIO H yOparts padouee MECTO,

-000 BCeX HECYACTHBIX CIIYYasX HEMeIJIEHHO COOOINATE ITPEIOgaBaTeli0 HIH 1a00paHTy.

IHpaxkmuueckas uacmeo:

Kapbonam

Kucnorsr, B ToM unicre 1 CH3COOH, pasnararor xapOoHaTHI ¢ BeIeaeHneM CO2:

CO3* + 2H" = H,0 + CO2?

YTIeKHCIBIH ra3 OOHApPYKHBAKOT II0 ITOMYTHEHHIO H3BECTKOBOH HIH OapHTOBOH BOJERIL, T. €.
HACBIII[EHHBIX BOTHBIX pacTBopoB Ca(OH)> u Ba(OH);:
Ca(OH)2 + CO; = CaCO3| + H2O; Ba(OH)2 + CO; = BaCO3 |+ H20

[ Ipu mmporryckanui OompImX KonmyecTB CO2 0CaloK MOKET PACTBOPHTHCS.

CaCO3 + CO2+ H20 = Ca(HCO3)2

O6HapyxkeHmo CO3* memaroT SO3% H S>03%, Tak kak SO», BREAEISIOIHIICS IIPH ITOAKHCIIEHHH
pacTtBOpa, oOpasyer ocagku CaSOz m BaSO3; ¢ H3BeCTKOBOH M OapHTOBOH BOJOH. Iloaromy Ipen-
BapHTEIbHO OKHCIITOT SO32” 1 S203% 10 SO4% MepOKCHIOM BOLOPOIA IIPH HATPEBAHHH.

BreI1onHeHHe peakiii. B ImpoOHPKY BHOCAT 5-0 Kareib pacteopa NaxCO3 1 5-6 KaIlenb

2 M HCI. 3akpriBaroT ImpoOKOH, B KOTOPYIO BCTAaBIIEHA CTEKIISHHAS ITaJI0OYKa C IMapHKOM Ha KoHIe. Ha
IIAPHK ITOABEINHBAIOT KaIUIKD H3BECTKOBOH WWIH OapHTOBOH BOABL. [IpH HarpeBaHHH ITPOOHPKH

HaOIromaeTcs IIOMYTHEHHE BHCSIIIEH KaTlIIH.
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1. Marue3nanpHasg cMech (pacTBop, comepxkarmmii MgClo, NH4Cl B NH3) ¢ docdar-noHom
oOpasyeT OelbIn KpHcTautndyeckril ocagok MgNH4PO4x0H20, pactBoprmeini B HCI, CH;COOH, HO
HEPACTBOPHMEBIN B NH3:

HP04* + Mg** + NH3 = MgNH4PO4|

MgNH4PO4 + 3HC1 = MgCl, + NH4Cl1 + H3PO4

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

ApcCeHaT-HOH JaeT aHATTOTHYHBIN ocagoK MgNH4AsO;4.

BremoronHeHHe peakipi. K 2-3 xarmisM pacTBopa, cojepskarnero (ocpaT-HOHBI, ITPHOABIISIOT 4-5
Kallellb PacTBOPa MarHe3HaJIbHOH CMeCH H IlepeMellmBaroT. OOpasyercsa OelblH KPHCTaIIHYECKHI
OCaJloK.

2. Monu6aenoBas xHIKOCTh (pacTBop (NH4)2MoO4 B HNO3) oGpasyeT ¢ dochaT-HOHOM KeJIThIi
KpHCTaIIHYecKH il ocagok 12-Monnogodocdara aMMOHIS:

PO4* + 3NH4" + 12MoO4* + 24H* = (NH4)3P(M03O10)4 + 12H20

OcaJoK pacTBOPHM B H30BITKe (pocdaTa, B menodax H B NHi:

(NH4)3P(Mo03O10)4 + 24NH3 + 12H20 = (NH4)3PO4+ 12(NH4)2Mo0QOy4

Memator SO3%, S$20:%, S*. Gompmoe kommuecTBO Cl, Tak KaK OHH BOCCTAHABIMBAIOT KaK
MOIIHOAT-HOH, TaK H P(MG3O|{1)43' 0 MOIHOJEeHOBOH CHHH (COeqHHeHHS MOIHMOJeHa HH3IIHX
cTeneHeH okHclIeHHs). [lepen oOHapyxkeHHeM (pocdar-HOHa BOCCTaHOBHTEIH OKHCILIOT 6M HNOs rmpn
KHUILSTYEHIH.

BrmoronHeHHe peakipi. K 1-2 karmisM pacTBopa, cojepskarnero (gpocdaT-HOHBI, ITPHOABIISIOT 3-5

Karelnb MOJIMOJEHOBOH JKHAKOCTH M CJIerKa HarpeBaroT. OOpasyercs KeIThIH KPHCTaIIHYeCKHI
OCaIOK.
Cynvgpam
1. Xmopux OapHs ¢ cyiab(paT-HOHOM o0Opa3yeT Oelblii KpHCTaZIMYecKHH ocafoKk BaSOs,
ITPaKTHYECKH HEPACTBOPHMBIH B KHCIIOTAX:
SO4*+Ba*"*=BaS04]
Mermator obHapyxkeHHIO SO3%, S203 u cMecsh SO3* u S*. TIpH IOIKHCIEHHH PacTBODA,

COZEPIKAIIIET O S03% U cMmech SO3* m S, BRIeNSeTcad OENBIil OCaoK CEPhI, HEPACTBOPHMBIN B
KHCIIOTaX, KOTOPEIH MOKHO ITPHHATE 3a BaSOy:

BreOronHeHHe peakiMH. K 2-3 KarorsmM PaCTBOpPa, COACPKAIICIO G}"HL(l)ﬂT-HGI{BI: ITOAKIICIICHHOI'O

HecKonbKHMH Karusavi 2M HCI, moGarmsror 1-2 xarumn pactBopa BaCl,. OGpasyercs Oenbli OcaoK.

2. Xnopug 6apus B npucyreTBHH KMnO4 o6pasyer ¢ SO4% m3oMopbuble KpreTawisl (BaSO4

TAAAiadf™ N mvasnarrr AT rrrrraA 7 s Am AT T TIT TITITY nmamaT s shrraTra 1 _
] S IEHT FORBCAR TOBBII I[BeT. IIpH JOGABIEHHH K PACTBOPY C OCaJl
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n306ITKa MnOy4", a 0CaJgoK OCTaeTcsd OKpallleHHBIM. ECIH K pacTBOPY € OCagKOM JOO0aBHThL 3-5 Kallellb
a(pHpa, ocagok (PIOTHPYETCA Ha IrpaHHIle pa3zeia (a3.

Peaxung He crierupuuna 11 SO4%, Tak kak KMOs MOXKET OKHCIHTL BCE CEPOCOIEPIKALIIIE
aHHoHEI (S*°, SCN-, SO3%, S$203% u ap.) mo SO+~

BreoronHeHHe peakimH. K 2-3 xarorsmM PacTBOpPa, COACPKAIICIO G}*’HL(I)HT-HGI{BI: ITOAKIICIICHHOI'O

2M HCI, goGarmsror paBHBIL 00BeM 0,002 M KMnO4 m 2-3 xarmmm BaCl,. HarpeparoT pacTtBOp C
OCaJKOM, ILIEHTPH(YTHPYIOT H J00aBISIOT HECKOIbKO Kamelb 3%-Horo pactBopa H:O:. PactBop
00eCIBEYHBAETCS, OCAZOK OCTAETCS PO30OBBIM HIIH PO30BO-(DHOJIET OBBIM.
Cyno ghum
1. Xmopun 6apHs ¢ cylb(pHT-HOHOM o0pa3yeT Oelblil ocagok BaSO3, pacTBOPHMEIH B KHCIOTaX:
SOs*+Ba**=BaSO0s]
BaSO; + 2H* = Ba** + H,O + SO»7

BrmonHeHHe peakimi. K 2-3 KarmisaMm pacTBopa, COJAep KaIlero Cyib(QHT-HOHBI, JOOABILIOT 2-3

Karm pacteopa BaClz. O6paszyercs OelbIn 0cajioK.

2. MunHepadbHBIE KHCIIOTBI pas3jlaraloT KaK pacTBOPHMBIE B BOJIe, TaK H HepPacTBOPHMEIE
CYIb(HTHL ¢ BhIJeneHHeM SO>, KOTOPBIH HMEET 3allaX TOPSIIEH Cepbl, SBISETCS BOCCTAHOBHTEIIEM,
Io3TOMY Oo0eciBeuyHBAET pacTBOPLRI I # KMnOg:

SOz + I + 2H,0 = SO4* + 2I' + 4H*

580: + 2MnOy + 2H,0 = 5S04% +2Mn** + 4H*

OGHapyxkeHHo SO3*” MemmaroT S>03% 1 S*°; npH nogkucieHnn S>03% Takke BeLaenaeT SOz; S&
o6pasyeTr H>S, xoTopslii obeciBeurBacT pactBopsl I mm KMnOy. IIpH aHamise cMecH aHHOHOB SOz

oOHapyKHBAIOT B OCaJKe, ITOTYIECHHOM IIPH JeHCTBHH Ha HCCIeYEMBIH PacTBOP HUTpaTa CTPOHIIHSL

BrmonHeHne peakimyi. K 2-3 karuaM pacTBopa, COAEPKaIllero CyIb(pHT-HOHBI, MPHOABISIIOT 2-3

Karm 1M H2SO4 n 1-2 xarmm paz6asieHHoro pacreopa KMnOy. Ilocne Harpesanmsa pacteop KMiOy
obecupeunBaerca. Bmecro KMnOs4 MOXHO HCITIONB30BaTh pacTBop [, K KoTopoMy m00aBIEHO
HECKOJIBKO Kallellb Kpaxmaia. HaGmomaeTca HeUe3HOBEHHE CHHEH OKPACKH.
Tuocyns ham

1. Hurpar cepeGpa oOpazyeT ¢ THOCYIb(paT-HOHOM OeJbIil ocagoK AgS:0s3, KOTOPBII MMOCTENEHHO
NepexXonuT B Ag:S; 0caJoK OBICTPO JKeNTeeT, OypeeT H CTAHOBHTCS YEPHBIM (IIPOLIECC YCKOPSAETCS IIpH
HarpeBaHHH):

AgESEO_’i + H->O = AggS + H>SOq4

YepHBIN ocamok AgsS ITpH HarpeBaHHH pacTBOpSeTCcs B pa3zdaBiaeHHOH HNOs:

A~ C o OTTATAY. £ A NI . 20 0 ORI o ATT. MYy

AOKYMEHT noarnnMcAH
SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

.' Bnapeneu; lebayxopa TaTeAHa AnekcaHapoBHa

[BAOT B PACTBOPC IIOCJIC OCaAACHIA S*° comsMH

JIBHOH CPEE.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



BrmoronHeHHe peakiiii. K 2-3 kxarmisM pacTBopa, coAeprkKaIlero THOCYIIb(paT-HOHEI, J0OABIITIOT 3-

5 Karens pactBopa AgNO3, HarpeBarT H MepeMeIBar0T. BeOIaBIimgi OelbIH OCag0oK KelreeT, Oypeer
H CTAHOBHTCS YEPHBIM.

2. KycnoThl paznararoT THOCYIL(ATEI ¢ BEIJIEIeHHEM THOCEPHOH KHCIIOTBI, KOTOpas paclajaeTcs
Ha SO2 U S:

83032' + 2H" = H2S,03

H>S203=H20 + S,L + SOET

B pactBope moseisercad Oemasd MyTh CepHl. DTOH peaKiell MOXKHO OOHapyxHTh S:03% B
IIPHCYTCTBHH BCEX aHHOHOB. He MOIIKHBI OJHOBPEMEHHO IpHCYTCTBOBATh SO3%” H S, Tak Kak IIpH
TIOAKHCIIEHNH HIET PeaKI[I:

SO3% +28* + 6H" =3S | + 3H,0

BemronHeHHe peakimi. K 2-3 karmisM pacTBOpa, coAep Kalllero THOCYIIb(aT-HOHEI, IMPHOABITIOT

2-3 xaruin 2M HCI. PacTtBOp MyTHEET BCIIEACTBHE BRIJECIIEHH S CEPBI.

3. PacTBOp MOJa B KHCIOI, HEHTpalIbHOI H crabomenodHoil (pH<8) cpemax oxmenser S:03% 1o
TeTpaTHOHAT-HOHA:

283033' +Ih = S40ﬁ2_+ 2T

O6HapyxeHmo S203° Memaror SO3* u S°.

BrenronHeHne peakini. K 2-3 xarmmmM pacteopa 12 mpudarisror 1 Karwmo Kpaxmana, 3-5 Karelb

pacTBOpa, cojJlep Kallero THOCYIIb(aT-HOHbI. CHHHIL pacTBOP 00eCIBEUYHBAETCSL

Ipebosanusn K oghopmieHiio 1ad opamopHoi padomsl i omuemy:

| .BrimmosmHeHne 1abopaTOpHBEIX PaldoT COMPOBOXKIAIOT 3almcsaMH B IabopaTopHOM KypHaine. Ha
THUTYIIBHOM JIHCTE JIaDOPaTOPHOIrO JKYpHalla JOIKHBI OBITH ITPEICTABIIEHBEI. Ha3BaHHE YHHBEPCHTETA,
(aMIUIHSI 1 HHHIHAIIEL YYaI[erocs, HOMep Kypca H IPYIIIbI, YIeOHBIH IO,

2.OTYET O BRINOJHEHHOH JTa00paTOpHOH padoTe JOIIKEH COAEPKaTh CIeIVIOIIE CBEIEHI:

*HOMeP padboTHI U e€ Ha3BaHHE,

*IaTy BBIIOIHEHHS pabOThI,

*I[eTIb PAOOTHI;

*000pPYIOBAaHHE M MaTEpHAaIIbL,

*KpaTKOe TEOPETHYECKOE OIMCAaHHE,

*HOME]P H Ha3BaHHE OIBITA;

*KpaTKOe OIMHMCaHHe Xoja paboThl ¢ YKa3aHHEM YCIIOBHI ITIPOBEIEHHS OIbITA,

*PHCYHEH H CXEMBI HCIIOIb3YEMBIX HpHﬁﬂpﬂE;
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*BBLIBOJIEI.
3.JIabopaTOpHEBIN KYPHAII HYKHO BECTH YHCTO H aKKVYPaTHO, 3aIMCH JOIKHEI OBITH JTAKOHHYHBIMH.

4. OTUYET O IIPOBEAEHHON paboTe MPOBEPSET M ITOAIICHIBAET IIPEINOAABATEND.

5K cmaue 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOITYCKAIOTCS CTYASHTBI, BBIIIOJIHHBIIHE H
IOAITMCABRIIHE Yy IIPEIoJaBaTelIsd BCe AOMAIIHHE H IabopaTOpHEIe padOThHI, CAABIIIE KOJIUIOKBHYMEIL,
aKTHBHO YYaCTBOBARIIIHE B pad0OTE CEMHHAPOB.

0.CTVYIEHTEHL, MOIYUYHRBIIHE 3a4ET IO JIa0OpaTOPHOMY IMPaKTHKYMY, AOIIYCKAKOTCS K cauye AK3aMeHa I10
KYPCY HEOPraHHYECKONH XHMHH.

K OHMPOJIbHbLIE 601NDOCHL .

1.YT0 HEOOXOIMMO IIPEAIIPHH AT, ECIIH B IIPOIIECCE PACTBOPEHH S COIIH B BOJE PAaCTBOP MYTHEET?

2.I1pu gercTBHH Ha COMIb KHCIIOTHI HAaOmMrogaeTcsa OYPHOE BBIJEIIEHHE I'as3a.

[IpHCyTCTBHE KaKHX aHHOHOB MOKHO IIPEAIIOnararsk B IIEPBYIO OUEPEIE?

3.B cocraBe pacTBOpHMOH COINH OOHapykeH KaTHOH Ba2+. Kakie aHHOHBI B COCTaBE COJH 3aBEIOMO
OTCYTCTBYIOT?

4.1lpn aHami3e pPacTBOPHMOH B BOJIE COIH OTKPBHIT KartHOH Ag+. Kakme aHHOHBI 3aBeJOMO
OTCYTCTBYIOT?

5. Comp pactBOpHMA B BOje. lIpH IeHCTBHH Ha €€ pacTBOP IIETIOYH O0pasyeTcs THAPOKCHI OelIoro
I[BETA, PACTBOPHMEBIH KAaK B HM30BITKE IEIOYM, TAaK M B PacTBOpPE aMMHaKa. KakoN KaTHOH BXOIHWT B
COCTaB COJIH?

6. Comp pacTBOpHMa B Boje. IIpn melictBum Ha ee pactBop HCI m H>SO4 BeImagaroT ocagku Oemnoro
IBeTa. KakoH KaTHOH BXOIHUT B COCTaB COIH?

7.BOIHBIN pacTBOP COJM HMEET HENTPAIILHYIO peaki[iio. Kakie aHHOHBI MOTYT BXOAHUTE B COCTaB COJIH,
ecIH OOHapyKeH KaTHOH NHy™ ?

Cnucok Jumepam ypbl.
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TeKCTOBRBIE JaHHBle. — EKaTepHHOYpPr: Ypambckuil (eaepaabHBIH yHHBepcHTET, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexamv goctyma: http://www.iprbookshop.ru/6661 1.html

4. Ousnyeckas XUMHS. T eopHs M IIpaKTHKa BEOTOIHEHHS pPacuyeTHRIX padoT. YacTe 2. XuMHYECKoe U
(pazoBoe paBHOBecHe |DOnekrpoHHBIH pecype| / E.M. CremaHoBckux [H ap.]. — DOIEKTPOH. TEKCTOBEIE
TaHHble. — ExaTepumHOYpr: YpanbCcKHil (peflepalbHbI YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexam goctyma: http://www .iprbookshop.1n/66612 html

5. I'puropeeBa JI.C. Omu3ndeckasd XHUMHA | OneKTpoHHBIH pecypce|: yueOHoe 1mocobne/ I'pHropbeBa
JI.C., Tpudonopa O.H.— DmnekTpoH. TeKcTOBBIe JaHHBIe.— M.. MOCKOBCKHH TOCYJapcTBEeHHBIH
CTPOHTENBLHEIN VHHBepcHTeT, AN IIlm Op Megma, 5bC ACB, 2014.— 149 c¢.— PexuM pocryIa:
http://www.iprbookshop.ru/26215.— 5BC «IPRbooksy, 1m0 mapoio

6. AHalMTHYeCKas XHUMHSA H (H3HKO-XHMHYECKHE METOABI aHalIH3a |[OIeKTPOHHBIH pecypce] :
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JlabopaTopnas padora Ne 8
Tema: Peaknun oonapy:xenns anuoHoB I1 u II1 anaimr m4yeckux rpynn

Ilenw pabomer: TIpHOOPECTH HABBIKH OOHapYyKeHHSI aHHOHOB 11 u 11l aHamnTHYeCKHX IPyIIIL.

@ﬂMHpVEHME KoMnemeHuuu: 11K4.
Teopemuvueckasn yacms.:

['pyrmioBeIM peareHTOM SBISeTcd AgNO3, o0pasVIOIMH C MepeyHCIIEHHBIMH aHHOHAMH OCaJKH, He
PacTBOPHMBEIE B BOJ€ H B pazdasieHHOM HNO3.

Aunanumuecxiie peaxiun xnopuo-uona CL-

Peaktinsa ¢ HutpatoM cepeOpa ((papmakorieiiHas). Hurpar cepebpa gaeT ¢ pacTBOPHMBIMH XJIOPHIAMH
Oenplii TBOPOKHCTBIN ocaZok AgCl, KOTOPBIH IOMHOCTBIO PACTBOPSETCS B KOHI[EHTPHPOBAHHOM
pacTBOpe aMMHaKa, aMMOHHS KapOOHaTa H HaTPHS THOCYIIb (paTa:

Cl- + Ag+= AgCl (1)

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

AgCl (1) + 2NH4" + 2C0O3* = [Ag(NH3)2]+ + CI" + 2HCO™

AgCl (1) + 285:03% = [Ag(S203)2]° + ClI-

[IpH TOAKHCIEHHMH aMMHAYHBEIX PACTBOPOB KOHIEHTPHpPOBAaHHOHM HNO3 BHOBB BRIJENSeTCSH OelIbIH

ocagok AgCl:

[Ag(NH3)2]+ + CI' + 2H+ = AgCl (1) + 2NH4"

[IpH gelcTBHH KalnHg HOAHAA H3 3THX PACTBOPOB BRIMAMAET KeJIThIH ocagoK Agl:

AOKYMEHT NoarnncAH
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Peaxktinga ¢ HurpartoM cepedpa. MoHEI cepebpa marT ¢ OpoMI-HOHaMH OJe JHO-KEITHIH ocagoK AgBr,
He pacTBOpuMEII B HNO3, mIoXo pacTBOPHMBIN B KOHIIEHTPHPOBAaHHOM pacTBOpPE aMMHaka,
IIPAKTHYECKH HE PAcCTBOPHUMBIH B KapOOHATe aMMOHHMS, HO XOPOIIO PacCTBOPSIOLIMIICS B pPacTBOPE
Na2S-0s:

Br- + Ag+ = AgBr (1)

AgBr (T) + 25:03" = [Ag(S203)2]3 + Br

Peax1ina ¢ XJIOpHOH BOJOH H APYTHMH OKHCIHTEISIMH ((papmakoneiiHasg). XiopHasd Boga, KMnOy,
KBrOs o apyrue OKHCIHTENIH B KHCIIOH CPelle OKHCIITIOT OPOMHI-HOHEI 0 CBOOOAHOro OpoMa:

2Br- + Cl2 = B2 + 2CI

5Br- + BrO3; = 3Br2 + 3H20

CBOOOAHBIH OpOM XOPOIIO S3KCTParHpPyeTcs H3 BOMHOIO PacTBOpa XIOpodOpMOM HIH OeH30II0M,
OKpAIlMBas OPraHHYeCKHII CTIOH B JKEITO-KOPHYHEBHIH I[BET. [IPOBEIEHHIO PEaKIMH MEIIAlOT HOHBI S,
8032', 53032'.

Ananumuueckie peaxiiil i100uo-tioHa -

Peaxitnsa ¢ HutpaToM cepebpa ((papmakorieiiHasg). Hurpat cepebpa JaeT ¢ Kamnsg HOTHIOM JKeIThIA
ocamok Agl, He pactBOopuMBIHE B HNO3; M B aMMHake, HO PacTBOPSIOIIMICS B pacTBope NaxS»20s.
JloGaBinenne n30pITKa KI TaKKe BRI3BEIBAET PACTBOPEHHE OCAIKa:

I[- + Ag+=Agl (1)

Peakiiis ¢ XJIOpHOH BOMOI H APYTHMH OKHCIHTEISMH. XJIOpHasd Boxa, HOHBI MnO4, Fe’*, NOy
OKHCIISIFOT HOJIHI-HOHBI B KHCJIOH Cpejie 10 CBOOOIHOIo HOA:

2I1-+ Cla = L + 2ClI-

21- + 2Fe’ = I, + 2Fe**

CBOOOIHBIN HOA XOPOMIO 3KCTparHpyeTcsd XI0poopMOM HIH OEH30JI0M, OKpalllHBas OpraHHYeCKHI
PacTBOPHTEIb B (DHOJIETOBRBIH I[BET. MI30BITOK XJTOPHOHM BOJBI OKHCIIIET CBOOOIHEIN HOJZ IO HOZHOBATOMH
KICJIOTHI:

I + 5Cl2 + 6H20 = 2HIO; + 10HCI

ﬁﬂmcpamaﬂbﬂaﬂ peakiig. CBOOOMHBIN HOJ OKpAIllMBAET PAcTBOP Kpaxmaina B SPKO-CHHHH I[BET.
Peaxiius crieliuduyHa H OYeHb YYBCTBHTEIIbHA.

Aunanumuecxue peaxiun muoyuaram-uona SCN-

Peakiinsa ¢ HHTpaTOM cepeOpa. Hurpar cepebpa ¢ Kaamsa WM THOLMAHATOM aMMOHHS HaeT OelbIi
TBOPOXKHCTEIH ocagok AgSCN, He pacTBOPHMBIH B MHHepalbHBIX KHclaoTax H (NH4)2COs3, HO

PACTBOPSIOIIMIICS B aMMHake, pacTBopax NaxS>0i3;, KCN u B m30eiTke NH4SCN ¢ oOpazoBaHmeM

L=
jiL bk B imbin ol ikdsdh ol BElalokhe bl s Bithd &d bl s Fal 1._2_5:_.--_ =1 | e AT YR AR
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Peaximng ¢ comsvm kobambTa (II). THoImaHaT-HOHEI B HACBIII[EHHOM PacTBOPe 00pa3yIOT ¢ KaTHOHAMH
koGanpTa (II) xommuiekcHwlii HOH [Co(SCN)4]*, SKCTparHpyIOLMIICS aMIUIOBBIM CITHPTOM C
HHTEHCHBHBIM CHHHM OKpAaIIIHBAHHEM OPTaHHYECKOI' O CIIOA:

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

Peaxitnsa ¢ comavm kenesa (III). Mownwr kemesa (III) ¢ THoHaHaTOM B KHCIBIX PacTBOpax JaroT
KPaCHYIO HIIH PO30BYIO OKPacCKy BCIIe[CTBHE OO0pa30BaHHSI KOMITIEKCHOIO HOHa skerne3a (111):

SCN- + Fe'" = [Fe(SCN)]**

[Fe(SCN)]** + SCN- = [Fe(SCN)2 1" m 1.1. mo [Fe(SCN)s]**

OO0pa3yronHica KOMIDIEKC XOPOIIO S3KCTparupyercs 3(HPOM H aMIUIOBBIM CIIHPTOM. IIpoTekaHHIO
peakIFH MeIIaroT aHHOHEI S, SO3%, S203%, C204%, I, PO4™.

.
Ananumudecxue peaxyunl cyivuo-uona S©

Peaximnga ¢ HurparoM cepebpa. Hurpar cepebpa ¢ cyiIbpHIOM HAaTPHSI IWIH aMMOHHSI 00pa3yeT YepHBIH
0CaJoK Ag2S, HE PaCTBOPHMBIN B aMMHAKE, HO pacTBOpsroNRICcsa B 2H HNO3 rpH HarpeBaHMH.
Peaxitnsa ¢ cmibHBIMH KHcnoTamH. CunbHBIe KHCIOTHL (H2SO4, HCl) mpu meiicTBHH Ha CYIIb(PHIBI
BRIZEISIOT cepoBogopoa HaS:

S* + 2H+ = Ha)S

KOTOPEIi OOHApyKHBAlOT IO 3allaxy H II0 TOYepHEHHIO (PHIBLTpOBATbHONH OyMard, CMOYeHHOMH
PacTBOPOM CBHHIIA alleTaTa:

H»S + Pb** =PbS (1) + 2H+

Ananumuuecxue peaxyiid avuonoe iii zpynnst (NO2°, NO3, CH3C0OO")

['pyroroBoro peareHra Her.

Qobopyoosare U Manepuaibl:

PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BEICTABJISIIOT Ha ITOIKH JTadOpaTOpPHBIX CTOJIOB. Peakiie
PEeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHas XHMHYeCKas IMocyla: MpoOHPKH (B INTaTHBe), KOIOBI, XHMHUYECKHE CTaKaHBI ITOCIIe PaboThI
TI[ATEIIBHO BBIMBITH, BECHI C PAa3HOBECOM, ITPHOOPBI, HMCIIOIB3YEMAS JIS IIPOBEAEHHSA OTAESIIBHBIX
TabopaTOPHEIX padoT, BEIJAETCA M CAAacTCA YHCTas ITabopaHTy.

TexHUuKa 6 e30nacHocmii NP _6bINOJIHEHUN J1A00pamopHoIlL_padomasl.

-aKKypaTHO 0o0OpaIarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
ITOMOIIBIO COBKA M INETKH,

-BCC pﬂﬁGTLI:, CB3dHHBIC C BBIACIICHHEM SIOBHTBIX, JICTYHIIX H HCIIPHATHOIIAXHYIIIIX BCIIICCTEB,

T e T N e O T T e N Twr s ."'1.""."'.' F.ad
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-IIpH HaJIHMBaHHH PeaKTHBOB He HAKIOHATHCI HaJ COCYAOM BO H30eKaHHe ITOMaJaHHsa OpBI3r HIIH
YACTHI[ Ha JIMI[O MM OAEXKIY. IIPpH Pa30aBlIeHNN KOHIIEHTPHPOBAHHEIX KHCIIOT BIIMBAaTh KHCIIOTY B BOLY,
HO He HaoOOpOoT,

-IIPH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede MM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarpeBaeMOH KHIKOCTRIO BO H30eKaHHe TIOMafaHH s €€ Ha JIMI0, PYKH HIIH OJIeKIY,

-TOpsYHe TpeJAMeThl MOKHO CTaBHTH TOIBKO Ha acOeCTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTVIO CIIEIHAIBHYIO IIOACTAaBKY,

-HEeIIb 35 ITONB30BATHCA ANEKTpoIpHOopaMi 6€3 COOTBETCTBYIOIIET O HHCTPYKTaKa. ITPH BKIIFOYEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJUIHYeCKHE IMPeAMETHI (TPYOBI, KpaHbI H T.I1.). 3aIlpellacTcs BKIIF0YaTh H
BBIKIIFOUATH SIEKTPOIIPHOOPEI MOKPBIMH PyKaMH, a TaKKe II0/Ib30BAaThCSI HEHCITPABHBEIMH  HITH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOJA ITPHOOPaAMIL,

-3aMpeInacTcs IMPHHUMATE ITHINY B XHMHYeCKOH 1adopaTOpHH H IHTH BOAY M3 1a00paTOPHOI ITOCYIEL. -
-KaTETOPHYECKH 3aIpelnacTcs IMpodoBaTh PeaKTHBEL Ha BKYC,

-IIPH TIOMAMaHHKM Ha JIHMI0 HIM PYKH OPEI3r KOHIIEHTPHPOBAHHBIX KHCIIOT TIOCIIE CMBIBAHHMS BOIOMH
IIPOMEITE CIIa0BIM PACTBOPOM COABI. INENOYB CIEAYET CMBIBATh JO TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOITala, He IIepecTaHeT OBITh CKOIB3KHM, 3aTEM ITPOMBITE CIIA0BIM PacTBOPOM YKCYCHOH
KHCIIOTBl H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM pacTBOPOM IlepMaHraHaTa Kamus (3
aITTeyKH B 1a00PpaHTCKOH Ka(eIpel);

-II0 OKOHYAHHH padoThl BRIKIIFOUHTh M3 CETH BCE BIIEKTPOIPHUOOPEI, IIEPEKPHITH ITOAAYy ra3a H BOIBLI B
nmadopaTopHIO H yOpars padouee MeCTO,

-000 BCeX HECYACTHBIX CIIyYasX HEMeIJIEHHO COOOINATh ITPEIOgaBaTENiO WIH 1a00paHTy.

Ipaxkmuueckas yacmso:

Bropas rpynmna aHmoHoB
Cynb puo
1. Hutpar cepeGpa oOpa3yeT ¢ cylIb(HI-HOHOM YepPHBIH ocagok Ag>S, HepacTBOpHMEIH B NHs,
NazS203; 1 KCN, HO pacTBOpHMEIH ITpH HarpeeaHuH B 2M HNOzj:
S* +2Ag" = AgS]; 3AgS + 8HNO; = 6AgNO; + 3S + 2NO + 4H,0
OGHAPY)HTH S Mo 06pa30BaAHHIO YEPHOIO Ocagka Ag>S MOKHO B IIPHCYTCTBHH BCEX AHHOHOB.

BrmonHeHne peakimi. K 1-2 karoisM pacTBopa, cofepsKarlero ¢yib(HI-HOHBL, IIPHOABILTOT 1-2

Karum pactBopa AgNO3. O8pasyeTcs YepHBIH OCaJ0K.

2. T'ugpoxcokomruieke Pb(OH)4* oGpasyer ¢ cyib(pHI-HOHOM YepHBIil ocafgok PbS, pacTBoprMbIit

1pH HarpeeaHuH B 2M HNO3:
C2- , DL/NTTY 2-_ DLCO | . ANTT-
OJOKYMEHT NMOArNMnMcCAH
SNEKTPOHHOW NOANUCHIO )
Ceptudpukatr: 12000002A633E3D113AD425FB50002000002A6 |
Bnapgeneu: lebayxopa TateAHa AnekcaHApoBHa
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Pb** +20H = Pb(OH)2|
Pb(OH), + 20H = Pb(OH)4*
[To 06pa30BAHIIO YepHOTO ocanka PbS MoKHO 0GHAPYKHTH S*° B IIPHCYTCTBHH BCEX AHHOHOB.

BroronHenne peakumm. Ha QribTpoBambHyI0 GyMary HaHocsT karorro pactBopa Pb(OH)s* M Ha

Hee KaIUTIO PacTBOpa, CoepKalero S*°. IISrHo ¢cTaHOBHTCS YEPHBIM HIIH TEMHO-0YPBIM.

3. Paz6aBnennble kucnoThl (H>SOs4 mmr HCl) pasmararoT Kak pacTBOPHMBIE, TaK M MHOTHE
MaJIOPaCTBOPHMEIE B BOJe CVYIL(MHABI C BbIAcIeHHEM H>S, KOTOpPRIH MOXHO OOHaApyKHTh IIO
XapaKTEPHOMY 3allaXy TYXJBIX SHI[ HIM II0 IOYEPHEHHIO (HILTPOBAJILHOH OyMarH, CMOYeHHOH
PacTBOPOM alleTaTa CBHHI[A HIIH THAPOKCOKOMIIIIEKCA CBHHI[A.

BeOToIHEHHEe peakKlH. B I'a3OBYIO KdaMCpPy IIOMEIINAIOT HCCKOJIBKO Ka4AlI€Ib PaCTBOPA,

coJlep Kalllero CYIb(HA-HOHBI, HIHM HeOOIbIIOe KOIHYECTBO TBEPAOrO CYIb(HIA, J00aBISIOT
HecKonbKO Kariers 2M HCI wmi 1M H>SO4. 3aKprIBaroT KaMepy CTEKIIOM, K KOTOPOMY ITPHKPEIUIEHA
(¢uIbTpOBaIbHAsS OymMara, CMOYEHHAsI PacTBOPOM alleTaTa CBHHI[A HIIM THAPOKCOKOMIUIEKCA CBHHIIA.
bymara uepHeeT.

4. Comn xKaaMHsg o00pa3yioT C CYIb(PHA-HOHOM JKenThli ocajok CdS, pacTBOPHMEBIH B
KOoHIIeHTpHpoBaHHOH HCI i pazbasieHHon HNOj:

S*+ Cd**=CdS|

CdS + 4HC1 = HoCdClys + H2S7

3CdS + 8HNO3 = 3Cd(NO3)2 + 3S + 2NO + 4H20

MokHO OGHAPYXHUTH CYIIb(HI-HOH B IIPHCYTCTBHH BceX aHHOHOB. OcaxacHue S° B BHAe CdS
HCITONB3YIOT I OTAEIEHHSI S OT APYTHX CEPOCOAEPKAIIHX aHHOHOB. JIyuIlle ITPHMeHSTh I OcakIe-
HHS S* MaTIopacTBOPHMYIO coilb Kaamid - CdCOs, Torga SO3* ocTaHeTCs B PacTBOPE.

BrmonHeHne peakimi. K 1-2 karmismM pacTBopa, cofepsKarlero Cyib(HI-HOHBL, IIPHOABILTFOT 1-2

Karum pactBopa CdSO4, CdCl2 nmm HeOonpmoe KonnyecTBO CACO3. OOpazyeTcs KeNThIH ocaloK. 1lpn
ucrronb3oBaHHH CACO3 Genplii ocagok CACO3 IMOCTEIEHHO KENTEET.
Xnopuo

BOMBIIMHCTBO XITOPHAOB XOpoIllo pacTBOPHMO B Boje. MamopactBopuMel AgCl, Hg,Cl, PBClo,
Cu2Cl, OCHOBHBIE XITOPHABI CYPEMBI, BHCMYTa H OJIOBA.

1. Hurpatr cepebpa ¢ XIOpHA-HOHOM oOpa3yeT OelbIii TBOPOXKHCTBIH ocajgok AgCl,
HepacTBOPHMEBIN B HNO3, HO nerkopactBOpHMEBIT B NHa:

Cl' + Ag'= Ag(Cl]

AgCl + 2NH3 = Ag(NH3).Cl

Hp¥t T T R MEHT HORMGAR ~ - T onaTars Ag(NH3).Cl, pacteopoM HNO; cHOBa BEINIaJacT

_ SNEKTPOHHOW NOAMUCHIO
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Ocagok AgCl TeMHeeT He CBETY BCIIE[ICTBHE BhIJIeIIEHHS SIIEMeHTHOTIO cepedpa:

2AgCl=2Ag + Cl21

C nmoHamu SCN°, Br, I' u 103 HuTpar cepebpa Takke 0O0pa3yeT MalopacTBOPHMEBIE OCAaIKH
AgSCN, AgBr, Agl u AglOs;. B ormmune or AgCl ocamoxk AglOs; pactBopuM B HNO3; m HaSOa.
Otrmiyre AgSCN, AgBr u Agl ot AgCl - HepacTBOPHMOCTE HX B pacTBOpe KapOOHaTa aMMOHHSL.

BeOoronHeHHe peakii. K 2-3 KarwisaM pacTBOpa, COAEpPKaIllero XJIOPHI-HOHEBL, AOOARISIOT 2-3

Karum pacTBopa AgNOs. O0pazyeTcs OelIbI TBOPOXKHCTHIH 0Cal0K.
bpomuio
1. Hutpar cepebpa obpasyer ¢ OpoMHI-HOHOM OIeqHO-KEIThI ocagoK AgBr, HepacTBOPHMEBIH B
HNO3, manopactBopuMBIH B NH3, mpakTHueck HepacTBOPHMBIH B (NH4)2COs3, XOpOIIo pacTBOPHMBIH
B KCN u Na>S»0s.

BreoronHeHHe peakimi. K 2-3 xarmmsaM pacTBOpa, COmep:Kalero OpOMHI-HOHBI, AOOABISIOT 2-3

Karum pactBopa AgNO3. OOpasyercs OeaHO-KeIThIH ocaJoK. OKpacka ocaJKa 3aBHCHT OT pasMEPOB
yacTHIl. YacTo ocaJoK Iony4aeTcs OeIbIM.

2. XnopHas Boga (BogHBIH pacTBop Cl2) oxucnsaeT Br mo Bra:

2Br + Clo = Br+2CI

PacTtBOp OypeeT BCIeACTBHE BRIZIETIeHHSI CBOOOHOr 0 Bra. Opranmyeckue pactoputem - CHCI 3,
CCly, CeHe sxcTparupyror Bra ¢ o0pazoBaHHEM pacTBOPOR, OKPAIlIEHHBIX B OPaHKEBBIH I[BET.

OGHapyXeHHIO Br~ MeImaroT CHIbHBIE BOcCTaHOBHTEIH - SO3%, S203%" u S*. [IpH aHaIm3e cCMeCcH
AaHHOHOB OOHAPYKHBAIOT BI™ B 0cajKe, IIOMIYUYEHHOM IIPH JeHCTBHH HA HCIBITYEMBIH pacTBOp AgNQOs.

BreoronHeHHe peakipi. K 1-2 xarosaM pacTBopa, cofeprkalnero OpoMII-HOHEBI, ITPHOABIIIIOT 2-3

Karm | M HSO4 1 1-2 xarumH XmopHOH BOARI, pacTBOp Oypeer. JoGaBIsIrOT HeCKOIBKO Karieas CHCI 3,
CCly, CeHe u BeTpsxyBaroT. CIIOH OpraHHYeCKOro PacTBOPHTEIS OKPAIIMBAETCS B OPaHKEBEIH 1IBET.
Hoouo
1. Hurpar cepeGpa oOpasyeT ¢ HOAUI-HOHOM JKEITBIH ocafoK Agl, HepacTBOpHUMEIL B HNO3,
NH3, (NH4)2COs3, HO Xoporo pacTBOpHMEIN B KCN 1 NaxS20s.

BreoronHeHHe peakipu. K 2-3 karoisM pacTBOpa, COAEPIKaIero HOAHI-HOHBI, HOOaBISIOT 2-3

Karm pacTBopa AgNQOs3. O0pas3yeTcs KEITHIH O0CaJ0K.

2. XnopHasa Bojga okHcisieT I po L. Ilpn sTtoM pacteop OypeeT, a npH JOOABICHHH Kpaxmala
cuHeeT. Opranndeckuie pacTtBopuTrenH (CHCli3, CCls, CeHs) skcrparupyror Iz, oOKpanmBasick B
(pHOIIETOBO-PO30BHIH I[BET:

2 + Ch=2CI"' + I»

e O MEHT HORMGAR, oo™ =771 OKpacka MCYe3aeT, Tak KakK I OKHCngeTcd 10

, SNEKTPOHHOW NOAMUCHIO
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OGHapyKeHHIO I MeIatoT CIIbHBIE BOCCTAHOBHTEIM - SO3°, S203% u S*°. [IpH aHaIH3e CMecH
aHHOHOB I OOHapyKIBaIOT B OcaJKe, IIOIYYEHHOM IIPH AEeHCTBHI Ha HCIBITYEMBIH pacTBOpP AgNOs.

BreoronHeHHe peakipu. K 1-2 xarorsM pacTBopa, COAEPKAIEro MOAHI-HOHBI, HOOaBISIOT 2-3

Karm 1M HzSO4, 1-2 xarmmm XiopHOH BOABRI M 1-2 Karm pacTBopa Kpaxmana. [loseusercs cHHee
OKpalMBaHHe. BMecTo Kpaxmaina MOXHO J00aBHTh HecKOIbKO Karens CHCIl3, CCly mmn CeHg 1
BCTPSXHYTH. CJIOH OpraHMmYeCKOro pacTBOPHTENIS OKpaIlHBaeTCA B (DHOIETOBO-PO30BBIH I[BET.

3. Hutpur xamisg (HaTpHsI) B CEPHO-, CONISHO- HIH YKCYCHOKHCIIOH cpelie okHcngeT I 1o Ix:

2I' + 2NO2 +4H" = 1> + 2NO + 2H>0

B sTHX yenoBHsax Br- He okucensgercsa HUTpHToM. OGHapyxermro I Memaror SO3%, S203% u S*-.

BrmoronHeHHe peakipH. 1) Ha (risTpoBabHYIO OyMary HaHOCST ITOCIeJoBaTelbHO Mo 1 Karmie

pacTtBOpOB Kpaxmana, 2M CH3COOH, nomiga 1 KNOa». [losgengercs cHHee IISITHO HIIH KOJIBIIO.

2) K 2-3 xammsam pactBopa Kl mpubapmsror 1-2 xarmm 1M HCI, H2SO4 wmn CH3COOH, 2-3
Karmm pactBopa KNO: mwin NaNO»,, HeCKOJBpKO Kallelb OecH30Ia H BCTpSXHBArOT. Cion OeH3051a
OKpaIlHBaeTcsI B (PHOIIETOBO-PO30BBIH IBeT. BMecTo OeH3oma MOKHO J0OaBHThL 1-2 Kard pacTBOpa
KpaxMana. [loseisercsa CHHSI OKpacKa.

Tuoyuanam

1. Hurpar cepebGpa oOpasyeT ¢ THOL[HAHAT-MOHOM OenbIi ocalok AgSCN, HepaCTBOPHMEBIN B
pazbarneHHON HNO3, (NH4)2CO3, cmabopacteopumeiil B NHa:

SCN + Ag"=AgSCN|

BroronHeHHe peakipi. K 2-3 KarumsmM pacTBopa, COAepIKallero THOLHAHAT - HOHEL, ITPHOABIISIOT 2-

3 xarutk pacteopa AgNO3. O8pasyercs Oelbli 0CaI0K.

2. Comun xemeza (III) oOpa3yroT ¢ THOI[HAHAT-HOHOM KOMIIIEKCHI TeMHO-KPacHOI'O IIBeTa
Fe(SCN),“™*", rme n = 1-6, KOTOpbIe SKCTParHpyroTcs OPraHHYeCKHMH PacTBOPHTEIAMH (aMIIOBEII
CITHPT, JHATHIOBEIH 3(HP).

Melaror ImaBeNeBas, BHHHAS M JIMMOHHAA KHcioTs, PO4” u F-, Tak kak oHH cBs3pmaroT Fe(Ill) B
ycToiunBeie Komrinekcel, CH3COO™ (obpasyer ¢ Fe(Ill) ameraTHBIH KOMIUIEKC KpacHOro IBera), I
(oxucnsgercs Fe(IIl) go I, mpu 3ToM pacTBOp Oypeer).

[Ipn aHamm3e cMecH aHHOHOB SCN™ oOHapyKHBaIOT B OCaJKe, ITOIYVUEHHOM IIPH ACHCTBHH Ha
HCITBITYEMBIN pacTBOp AgNOs,

BroronHeHHe peakipi. K 1-2 Karumsm pacTBopa, COAeprKallero THOLHAHAT - HOHEBL, ITPHOaBIISIOT | -

2 xkaruma 1M H2SO4 1 1-2 xarmmn pactBopa FeCls. IlosBinsgercs TeMHO-KpacHas oKpacka. Eci okpacka
pacTBOPa po30Bas (UTO TOBOPHT O MaJIOH KOHIleHTparH SCN), rmpubapmsaror 8-10 Karellb aMHIIOBOTO

ST T T e AORAVGAT T T 77T 7ol OPTaHIYeCKOro PacTBOPHTENS OKPaIIBacTCs B
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Humpam
1. Cynpdar xenes3a (II) B mpHCYTCTBHH KOHIIeHTpHpoBaHHOM H>SO4 BoccTaHaBimmBaeT NO3™ 10
NO, xoropslii ¢ n36srTKOM Fe(Il) obpasyer komruekcHoe coeauHenne Fe(H,0)sNO** 6yporo 1Bera:
6Fe** + 2HNO3 + 6H* = 6Fe** + 2NO + 4H,0
Fe(H,0)s"" + NO = Fe(H.0)sNO** + H,O
OTOH peakiHed MOXHO OOHapyAUTh NOs3- I1ocine ocakacHHuS aHHOHOB [ u Il rpyrmn u B
orcyrcTRHE NO2 1 C107",

BreOronHeHHe peakKiHH. Ha CTCKIIAHHYIO ILNIACTHHKY ITOMCIIAIOT KAIlJIIO PAaCTBOP4A, COACPKAIICI O

HUTPAT-HOHBI, KPHCTAUIHK FeSO4 H OCTOPOXKHO KaIlF0 KOHILeHTpHpoBaHHON H>SQ4. Craparorcs He
IIepeMeEIHBaTh pacTBOP. BOKPYT KpHcTawmka oOpasyercsa Oypoe KOJIBIIO.

2. MeTtammyecKHil aFOMHHHH B CHJIBHOIIEIIOYHOH cpele BoccraHaBimmBaeT NO3z mo NHa,
KOTOPBIH MOKHO OOHApyXHTh 110 IIOCHHEHHIO BIAXHOH KpaCHOH JIAKMYCOBOH OvyMarum mWiIH
ITOKPACHEHHIO OyMarH, CMOYEHHOH PacTBOPOM (peHONI(TalIeHHa:

3NOs; + 8A1 + 5O0H + 18H20 = 3NH3 + 8A1(OH)4

Memaror NH4" u Bce aHmMOHBI, cofep:xkammue a3oT (NOz, SCN). MoxHo ymamuts NH4"
KHILTYEHHEM C PACTBOPOM IIETIOYH.

BeOromHeHHe peakipi. K 3-4 xarmsm PaCcTBOpa, COACPHKAILICIO HIITPAaT-HOHEI, HpIIﬁﬂEJIHIGT

HeCcKOIbKO Karenab 2M NaOH u 1-2 xycouka metammmmueckoro Al. IIpoOHpKy 3akphIBarOT HE OUYEHB
IUIOTHO BaTOH, IOBEPX KOTOPOH ITOMEIIAIOT BIAKHVIO KPaCHVIO JIAKMYCOBYIO OyMary M HarpeBarOT Ha
BOASIHOH OaHe. JlakMycoBas Oymara CHHEET.

3. JTudenmmamuna oxuciagercas HNOs; BHauvarme B OecupeTHbII N,N'-mudeHHIIOeH3HIHH, 3aTeM
TH(peHTOeH3HIHH (PHOIETOBBII.

[lepen oOHapyxeHHeM NO3 Bce OKHCIHMTEIH (AHHMOHBI H KaTHOHBI), KpoMe NO2, MOXHO
BOCCTAHOBHTB CYIIL(HTOM B KHCJIOH cpefle. MeraroT OoJbIme KOITHYECTBA [, TaK KaK OKHCIISIOTCS O
[> B KHCIIBIX cpeliaX, ITPH 3TOM ITOSBIISETCS Oypast OKpacKa.

BeoronHeHHe peaklmH. Ha CTCKIIAHHYIO IIIACTHHKY  ITOMCIIAROT 2-3  Karum PaCcTBOP4a

TH(peHIIaMHHAa B KOHIleHTpHpoBaHHOH H>SO4 m 1-2 xammmm pacTBopa, coAepiKallero HHTPaT-HOHBI.
[TosBIgeTCA HHTEHCHBHAS CHHSS OKpacKa.
Humpum
1. Mogupn xanusg B pazbasneHHBIX HCI, H2SO4 M YKCYCHOKHCIIOH Cpefie OKHCIISETCS HUTPHTOM
1o I»:
2NO2 +2I' + 4H" = I, + 2NO + 2H;0

-!_!-‘!"“'."!"!' DTYFOTEFY S MR Fr A ATy DOTYTY ALY AT :"‘.ET!’"‘:!"L‘!?‘.“!’.’T!‘!‘E’ET."&’!" h‘l -
NOKYMENT HOANMCAL {02 mocne ocaxaeHus aHnoHoB I u Il rpyror u B
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BrmronmHeHHe peakimi. 1) K 2-3 xammisaM pacTBopa, cofeprkKaIlero HUTPHT-HOHBI, JOOABILTIOT 1-2

Karm 2M HCl nmmm CH;COOH u 2-3 xarumn pacteopa K. PactBop Oypeer BCIeACTBHE BRIACICHHS ).
[Ipu gobGasneHnn 1-2 xamnesis pacTBopa Kpaxmaia ITOSBIISETCS TEMHO-CHHSISI OKpacKa.

2. IlepmaHraHat Kamms B CEpHOKHCIION cpefe oKHcasgeT NO2 1o NOs™:

S5NO2 + 2MnOy4 + 6H' = 5NO;™ + 2Mn** + 3H,0

[Ipu sToM pactBop KMnO4 obecieunBaeTcsa. Melraror BOCCTaHOBHTEII (8033‘, S,05%, §*. NCS”
, I', Br) u oonmprmie xommdectBa Cl. Ilpm aHamize cMecH aHHOHOB OOHapyKHBaroT NO> Iocie
ocaxaeHNsa aHHOHORB | u Il rpyrm.

BemronHeHHe peakini. K 2-3 karmram pactBopa KMmOg npubasisror 2-3 karmm 1M H2SOq,

HECKOIIBKO Karlellb PacTBOpPa, COJEPKAIIEro HHUTPHUT-HOHBI, M CIIErKa Iogorpesaror. PactBop obec-
I[BEUHBAECTCSL.
Ayemam

1. Teepmple rHapocyiIb(aT Kalusg WIH HaTpHSI IIPH PacTHPaHHH C TBEPABIMH alleTaTaMH
BRIIEIMOT neTyuyro CH3COOH, xoropyro oGHApyKHBAKOT 10 3aI1axy:

CHsCOO™ +HSO4 = CH3COOHT + SO4

O6HapyxeHmo CH3;COO™ memmaror 6onpimme kommuectsa Cl, Br, I, SO3* 1 S203%, KOTOpBIE TIPH
pactupaHmi ¢ KHSO4 nmm NaHSOy4 o6pasyror HCIL, Bra, I mim SO, HMeroriie oCcTphIi 3amax. B TakoMm
cinyyae CH3COO™ oOHapyKHBAIOT IOCTIE OCAXIEHHS 3THX aHHOHOB I'PYIIITIOBEIMH pearcHTaMI.

BeOTOITHEHHE peaKIHH. B MAJICHBKYIO CTVYIIKY ITOMCIIAIOT C}"Xﬂﬁ OCTATOK, HGH}“IEHI—[E:Iﬁ ITOCJIC

BREOIApDHBAHMSA pacTBopa, cogepxamero CH3;COO, pobarmsror TBepapii KHSO4, Xoporno
IIEpEMENNBAIOT H pacTHParoT IecTHKOM. llosBisgercs 3anmax CH3;COOH.

2. Xmopup xkenesza (III) obpasyer ¢ CH3;COO™ B HeHTpanbHOH cpelle pacTBOPHMOE B BOJIE
KOMITIIEKCHOE coeJHHeHHe KpacHo-Oyporo 1mera Fe3;(OH)2(CH3COO)e", xoTOpoe IpH pa3zOaBICHHH
BOJOH H HarpeEBaHHH pas3pyIIacTcs ¢ oOpa3zoBaHHEM ocaaka ocHOBHOro amerara Fe;O(CH3;COO)sOH.

OO0Hapyx)eHHr0o CH3COQO™ MemaroT aHHOHBI, KOoTophle AaroT ¢ HoHaMmH Fe(Ill) mamopacTBopHMEIE
coemuHeHHsa - COs%, PO4*, S* u gp. Ilpm axammse cmecn aHHoHOB CH3;COO™ oGHapyKHBAaroOT B
pPacTBOPE IOCie ocaxaeHHI aHHOHOB I 1 II rpyrn.

BrmronmHeHHe peakii. K 1-2 xarmmsm pactBopa (pH=7), comep:xarmiero CH3:COO", mpudapisator 2-

3 karuiu pacteopa FeClz n HarpeparoT Ha BOASHOH OaHe. IIosBIIsseTcsa KpacHO-0ypasi OKpacka.
3. DTaHOI B IIPHCYTCTBHH KOHILeHTpHpoBaHHOH H2SO4 o6pazyer ¢ CH3COOH yKCYCHO3THIIOBEIH

3(prp, 00IagArONIHIT XapaKTePHBIM ITPHATHBIM 3aITaXO0M:

O
CH —c//
FATT A TT 0 AV TT AT T— 3 ht
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Memaror CI, Br, I, SO:*, S:03%, S%, Tak Kak IIpH AEiCTBHH KOHIIEHTpHpoBaHHOH H>SO4
BBIJIETISEOTCS Ta3hl C OCTPBIM 3aIlaXxoM. IIpH aHal3e CMECH aHHOHOB ITOCIIE OcakIeHHsI aHHOHOB | u 11
rpyrar ooHapyxnBaroT CH3;COO",

BeOTonHEHHE peakIHH. K HeCKOIBKHM KarulsM pacTeopa, comepxkaiiero CH3;COO", mpubaBisroT

1o 3-4 Karum 5TaHojla, KOHIleHTpHpoBaHHOH H;SO4 M HarpeparoT. 3aTeM BBUIMBAIOT COLAEPKHMOE
IMPOOHPKH B cTaKaH C XOJIOMHOI BoAoi. [IoSBIsSeTCS 3aTax YKCYCHOATHIOBOTO 3(hHpa.

Ipeoosanus K 0ghopmjieHUI0 J1ad Op AnOPHOU Padomsl 1 Omuenty:

| .BrimmosiHeHHe 1a00paTOpPHBEIX PadoT COMPOBOXKIAIOT 3almcsaMH B JIabopaTOpHOM KypHaine. Ha
THUTVYIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala AOMKHEI OBITH ITpe/CTaBJIeHBl. Ha3BaHHE YHHBEPCHTIETA,
(paMIUTHS H HHHIHAJIBL YYaIllerocs, HOMep Kypca H I'PYIIIEL, Y4eOHBIH IO,

2.OTYET O BRINOJIHEHHOH JTa00paTOPHOH padoTe JOIIKEH COEPKaTh CIEIVIOIIIE CRBEIeHI:

*HOMeD paloTHI H € Ha3BaHHE,

*IaTy BBOTIOITHEHHS pabOoTHI,

*I[eTIb PadOTHI;

*KpPaTKOE TEOPETHUYECKOE OITHCAHHE;

*HOMEDP H Ha3BaHHE OIBITA,

*KpaTKOe OITHCaHHe Xo/a pabOoThI ¢ YKa3aHHEM YCIIOBHIL ITPOBEAeHH S OIbITA,

*PHCYHKH M CXeMBI HCITOb3YEMbBIX ITPHOOPOB,

*HAOIFOIEHH A,

*ypaBHEHHS ITPOTEKAIOIIMX PEAKIIHIL,

*pacyEThI, TAOIHIEL, IT'PaHKH,

*BBLIBOJIEI.

3.JIabopaTOpHEBIN KYPHAII HYKHO BECTH YHCTO H aKKYPaTHO, 3aITHCH JOJIKHEI OBITh JTAKOHIYHBIMI.

4. OTYET O IIPOBEAEHHON paboTe MPOBEPSET M MOAIHCHLIBAET IIPEIIOAABATEID .

5K cmaue 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOITYCKAIOTCS CTYASHTBI, BBIIIOJIHHBIIHE H
IIOAIMCABIIE Y IIPEIoJaBaTelld BCce AOMAIIHHE H J1abopaTOpHBEIE PalbOTHI, CHAABIIHE KOJUIOKBHYMEL,
AKTHBHO YYaCTBOBARIIIHE B pad0OTE CEMHHAPOB.

0.CTYIEHTHL, TTOIYYHRBIIHE 3a4ET IO JIa0OPaTOPHOMY IMPAaKTHKYMY, JOITYCKAIOTCA K Caue SK3aMeHa I10
KYPCY HEOPraHHYECKON XHMHH.

KoumpoJibtble 6onpocst :

1. Moryrt IIH B pacTBOpe HAXOAHTHCS CIIEeAYIOMHe ITapbl HOHOB a) MnO4 1 NO;;, 6) NOs™ 1 S*

2. Kaxme aHHOHEBI ITPpH IeHCTBHH MITHEPAJIbHBIX KHCIIOT AAIOT JICTYUHEC COeIHHEHH?

2 TTavrrrrrrrrma s M AT r ATITr o s A AT sTrrrrr A rrassy myssrrrrer
[OKYMEHT MOANMUCAH allclara HOHa
3NEKTPOHHOM NOAMUCHIO : :
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6. UYTO IMPOH3OHIET, €CITH K XI0POo(POpMHOMY 3KCTPaKTy HoAa MpHOaBHTh H30BITOK XJIOPHOI BOIEI?
Harmmimre ypaBHEHHE COOTBETCTBYIOIIEH PEAKIIHH.

Cnucok Jimepamypst.

1. Bpsmrckmit B.4. KomnmonaHas Xy [ OieKTpoHHBIH pecypce]| : yueOHoe mmocobue / b.S. BpsHckmHiIL.
— DJIEKTPOH. TEKCTOBEIE JaHHBIe. — (CaparoB: Bysockoe oOpaszoranue, 2017. — 104 ¢. — 978-5-

4487-0038-5. — Pexum goctyma: http://www.iprbookshop.ru/66632.html

2. Ileperonuas O.B. lIpakTHKYM IT0 aHAIMTHYECKOH XHMHH. (DH3HKO-XHMHYECKHE METOALI aHaIH3a

| OnexTpoHHBEIH pecypc| : yuyeOHoe mocodme / O.B. Ileperonuas, C.A. CokomnoBa. — DOJIEeKTPOH.
TEKCTOBBIE JaHHBIe. — BopoHexXk: BopoHeXCKHH [ ocymapCTBEHHBIH ATpPapHBIH YHHBEPCHTET HM.
HMmmepatopa Ilerpa Ileporo, 2017. — 100 c¢. — 2227-8397. — PexuM JOCTYVIIA:

http://www.iprbookshop.ru/72731 .html
3. @msnyeckas XuMHS. TeopHs U ITpaKTHKA BROIOIHEHHS PacueTHRIX padoT. HacTes 1. DKCTEHCHBHEIE
CBOICTBAa T'OMOI'€HHBIX CHCTeM |OnekTpoHHBIN pecype| / E.M. CrenaHoBckux [H ap.|. — DOIeKTpoH.
TEKCTOBBIE JaHHble. — EKaTepHHOYpr: YpambcKHil (ellepalbHbIH yHHBepcHTeT, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexam poctyra: http://www.iprbookshop.ru/6661 1.html
4. OusH4yeckas XUMHSA. T eopHs M IIpaKTHKA BEOTOIHEHHS pacuyeTHRIX pador. YacTe 2. XuMIYeCcKoe U
(azoBoe paBHOBecHe |DOnekTpoHHBI pecype] / E.M. CremaHoBckux [ Ap.]. — DHIeKTPOH. TEKCTOBEIE
naHHble. — ExaTepumHOVYpr: Ypanbckui (enepalbHBIH YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexamv gocryma: hitp://www.1prbookshop.1n/66612 . html
5. I'puroprea JI.C. Ou3HyecKkass XHMHS | O1IeKTpOHHEIH pecypc|: yueGHoe 1ocobue/ I'pHTropheBa
JI.C., Tpudonopa O.H— DmnekTpoH. TeKcTOBBIe JaHHBIe.— M.. MOCKOBCKHIH TOCYJapCTBEeHHBI
CTPOMUTENBHEIN YHHBepcHUTET, AN IInm 3p Memna, 5bC ACB, 2014.— 149 c¢.— PexumMm gocrtyriia:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 1o mapoio
6. AHalMTHYeCKasd XHMHSA H (DH3HKO-XHMHYECKHE METOABI aHaIH3a |OJIeKTPOHHBIH pPecypc]
Ta00paTOPHBIH ITPAKTHKYM / . — OIeKTPOH. TEKCTOBEIE JaHHBIle. — CaparoB: Al IIn Op Memna, 2018.
— 118 ¢. — 978-5-4486-0057-9. — Pexum moctyra: http://www .1prbookshop.1w/70757 html
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Ipo0e OKpaIlleHHBIX KaTHOHOB H aHHOHOB, CHHHE YKa3bIBalOT Ha BO3MOJKHOE IIPHCYICTBHE COJIEH MEIH,
po30BEIE - KoOanmbTa H MapraHiia (1), zenensie - xenesa (II), Hukena (II), memn (II), KenTele - Kemes3a
(III), xpomaToB, OpaH)KeBhle - AUXpoMaToB. IloBemeHme oOpaslia B IDIaMEHH HCCIEAVIOT, BHOCS
HEOOIBINOE €ro KOIMHYECTBO B IIETIIE IUIATHHOBOH IIPOBOJIIOKH B IUIaMsd TropelikH. OOyriIHBaHHE H
CropaHHe ITPOOBI TOBOPHT O IIPHCYTCTBHH OPraHHYECKHX BEINECTB, MTHOBEHHOE VIIETYUYHBAHIE - COJIEH
aMMOHH S, OKpaIllMBaHHe IUIaMeHH - KaTHOHOB, O0NMaJarOIHX 3THM CBOHCTBOM.

Jlanee IIpoBOAST HarpeBaHHe IIPOORI B IpoOHpKe. BoO3roHKa 1mpoOsl B BEPXHIOIO YacTh ITPOOHPKH
CBHJIETEIILCTBYET O IIPHCYTCTBHH COJIEH aMMOHHS H HEKOTOPBIX OPraHHYEeCKHX COeQHHEHHH. Eci mpu
HArPEBAHHUH BBIJEISIOTCS ITaphl KHAKOCTH, KOTOPBIE KOHACHCHPVIOTCS B BEPXHEH YacTH ITPOOHPKH, HX
HCITBITBIBAIOT HA PEaKIMIO CPEeAbl C ITOMOINBI HHAHKATOPHBIX OyMakeK. KHCIas peakiiHsa Cpelbl
YKa3bIBAeT Ha ITPHCYTCTBHE CHJIBHBIX KHCIOT H HX COJIEH CO CJIa0BIMH OCHOBAaHHSMH, IIEIIOYHAS -
I[eI0YeH H COJIEH CIAaOBIX KHCIOT H CIJIbHBIX OCHOBAHIIL.

Ecnu rmpu go0aBiIeHNH KHCIIOT K aHAIM3HPYEMOH IIPo0e BRIJIEIISIFOTCS I'a3kl, TO I10 XapaKTepy rasa
MOJKHO OITPEIEIIMTh aHHOH, BXOJISIIII B COCTaB BEIECTRA.

Ecin mpoba pacTBOpHMA B BOJIE, IIEHHBIE CBEIECHHS O €€ COCTaBe MOKET HaTh PeaKI[HS CPelbl.
Kucnag peakiusg cpelbl YKasbIBaeT Ha IPHCYTCTBHE CBOOOIHBIX KHCIOT, COJIEH CHIILHBIX KHCIIOT H
c1aObIX OCHOBAHMI, KHCIEIX coneH. IllemouHas peakKi(Mg TOBOPHT O IIPHCYTCTBHHU INEJIOUEH, COJIEH
CIUIBHBIX OCHOBAHIH H CIIaOBIX KHCIIOT, OCHOBHEIX COJIEH.

Xapaxmepucmuxka 2az06, evl0en10ULIXCS U3 NPOD b
npi 0obaeneHiil Kucaont

['as Crioco® oOHapyKeHHS AHHOH, COAep KaLI[HICS B
pacTBOpE
CO; IToMyTHEeHHE H3BECTKOBOIT CO;~, HCOy
BOJIBI
SO, 3anax ropsImeil cepel SO:%, S,05™
NO- KpacHo-0Oyprie Imapsl NOy
H>S 3anax TYXJbIX SHI[ S%. S04, S,05”
CH:COOH | 3amax ykcyca CH;COOr
Br; KpacHo-Oyprie Imapsl Br (¢ oKHCIHTEIEM)
HC] Y IyIIDTHBEIT ras, Cl
IIOMyTHEHHE pacTBOpa
AgNO;
I D HOIETOREIE ITAPEI I" (C OKHCIHTEIEM)
0> Bemeixaeanne — Tierorneii | MnOy, ClO4, CroO7>, CrO47,
TYUHHEL H->0O

Qb opyo 0s aruie U Mamepuasl.

PeakTHBEI, HEOOXOMHUMEIE IS JAaHHOH padoOTHI, BRICTARISIOT Ha ITOIKH J1a00paTOPHEIX CTOIOB. Peakue
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OCHOBHasI XHUMIYecKas MocyAa: MPoOHPKH (B INTAaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOciie paOoThI
TINATEIIEHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPEI, HCIIONIb3yeMasd IS IIPOBEJIEHHS OTelIbHBIX
Ta00paTOPHBIX PadOT, BEIAAETCA H CHAETCS YHCTas 1a00paHTy.

TexHuKa 6 e3onacHocmii npu 6 bINOJIHEHUIL J1AD OpAmopHOIL_pad ombl:

-aKKypaTHO 00paImarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTATKH Pa30HTOH ITOCYABl YOHPATh C
TIOMOIIBIO COBKA M IMETKH;

-Bce paboThI, CBS3AaHHBIE C BBIACICHHEM SIOBHTBIX, JIETYUYHX H HEMPHATHOIAXHVIIHX BEIECTB,
IPOBOJHTH B BRITSDKHOM IIKa(y;

-IIPH OITPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTosSHHH 25-30 ¢M OT IIHI[a,
HampasIIsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMH ABIKEHHSAMI JIAJJOHH OT OTBEPCTHS K JIHILY;

-IIPH HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHMe ITOMNMaJaHHs OpbI3r HIIH
YACTHI[ Ha JIHI[O HIIH OAeKAY. IIpH pa30aBlIeHIH KOHIIEHTPHPOBAHHBIX KHCIIOT BIHBATh KHCIIOTY B BOXY,
HO He Hao0O0poT;

-IIPH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede MM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TIOMafaHHs €€ Ha JIMI0, PYKH HIIH OJIe XK1Y,

-TOpSYHE TIPeJAMETHl MOKHO CTaBHTH TOIIBKO Ha acOeCTOBBIH KapTOH, acOeCTHPOBAHHYIO CETKY IIH
IPYTVIO CITEI[HAILHYIO IIOACTaBKY;

-HEeIb 35 ITONB30BAThCA AEKTpOoIpHOopaMi 6€3 COOTBETCTBYIOIIETO HHCTPYKTaKa. ITPH BKIIFOYEHNH HX B
CETh HeJIb34 JIePKaThCs 32 MeTAaJUIHYECKHE ITPeAMETHI (TpyOBI, KpaHEI H T.II.). 3allpelllaeTCs BKIFOYATh H
BBIKIIFOUATh HSIEKTPOIIPHOOPEI MOKPBIMH PVYKaMH, a TakKKe II0JIb30BaThCSI HEHCITPABHBEIMH  HITH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaAMI;

-3aMpeInacTcs IMPHHUMATE ITHINY B XHMHYeCKOH 1adopaTOpHH H IHTH BOAY M3 1a00paTOPHOI ITOCYIEL. -
-KaTETOPHYECKH 3aIpelnacTcs IMpodoBaTk PeaKTHBEL Ha BKYC,

-IIPH TIOMAJaHHKM Ha JIHMI0 HIM PYKH OpPBI3T KOHIIEHTPHPOBAHHBIX KHCIIOT ITIOCIIE CMBIBAHHMS BOIOH
IIPOMEITE CIIa0BIM PAaCTBOPOM COMBI. INEINOYH CIEAYET CMBIBATh O TE€X IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOIIaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITH CIIa0BIM PAacTBOPOM VKCYCHOH
KHCJIOTBl H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlepMaHraHaTa Kaius (u3
aInTeuYKH B TaOOpaHTCKOH Kadeaphl);

-II0 OKOHYAHNH PadoThl BRIKIIFOUNTE M3 CETH BCE 3JIEKTPOIPHOOPEL, MEPEKPHITEH IOavyy ra3a H BOJBI B
nmadopaTopHIO H yOpaThk padouee MeCTO;

-000 BCeX HECYACTHBIX CIIyYasX HEMeIJIEHHO COOOINATh ITPEIOgaBaTENiO WIH 1a00paHTy.

Ipakmuveckan uacms:

Dﬂﬂfﬂn.ﬁﬂ‘!’!‘&.‘.’.ﬁﬂfﬂ!’ T AT S SR TR i AR TR S T S T ST ST T &4 TT ST ."""i
RO FORRVEAT Opasel] Ha TPH 4YacTH. IIepBYIO HCILITHIBAIOT Ha
, 3MEKTPOHHOWM MOANMUCHIO |
Iceptudnkar: 12000002A633E3D113AD425FB50002000002A6 3YIOT JUI1 IIPOBEPOYHBIX OIBITOB. Hebombimoe
Bnapeneu; lleBayxoea TateAHa AnekcaHapoBHa
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rogorperaroT. 1Ipn HepacTBOPHMOCTH ITPOORI B BOAE K HEH JOOABIISIOT 2 H. COJISTHVIO KHCIIOTY, ITPH
HepacTBopuMocTH B HC] 1mBITaroTcss pacTBOPHTE B 2 H. a30THOH KHCJIOTE, KOHIIEHTPHPOBAHHOMH
a30THOH, COJISTHOH KHCJIOTE, «I[apCKOH BOAKEY, PaCTBOPE aMMHAKa.

HepacTBOpHMOCTE B KHCIIOTaX M «I[apPCKOH BOJIKE» MOXKET VKasbIBaTh Ha IPHCYTCTBHE BaSO4,
SrSO4, PbSO4, AgCl, AgBr, Agl, A1203, Cr203, S102, cunnkatoB. X IepeBoJsAT B pacTBOPHMOE CO-
CTOSHHE CITIaBIEHHEM CO ITelIoYaMH, KapOOHaTaMH HIIH THAPOCYIBb(aTaMH INeJIOYHBIX MeTamioB. Ho
MOXET OBITP TakK, 4YTO 4YacTh ITPOOBRl pacTBOPHMA B BOJIe, 4YacThk B KHCJIOTax, 4YacTb - B
KOHIIEHTPHPOBAHHBIX KHCIIOTaX M T. JI. B 3TOM ciry4yae Ief1ecoo0pa3Ho ITPOBECTH APOOHOE PACTBOPEHHE
ITPOOKI M ITOIIYYHTE PSI (PPaKIHI - pACTBOPOB, COJIEPKaIHX Pa3/IHYHble KaTHOHBI H aHHOHBL.

PE],GTEDPHMDGTL HEKOTOPBIX coeIHHEHHH

PactBopumocTs |MoOryT IpHCYTCTBOBAThE | PacTBOPHMOCTE OTCYTCTBYIOT
HepactBopumnsl |AgCl, AgBr, Agl, BaSOs, PactBoprmer B HC1 |Ag”, Hgf*, Pb**
B kHcrnorax H|SrSO4, PbSO4, Al203,[PacTBOopHMEL B
«L[aPCK O Si0» H>SOq4 Ca’*, Pb**, Sr**, Ba**
BOJIKE » PacTBOpHMEI B BOZIE
HepacTBOpHMEI KapOoHarsl, docdartsl,
B HCI AgCl, HgoCl,, PbCla, PbS, CYIIb(paTHI, CHJIMKATBI
AgrS, CoS, NiS, BaSOa, KaTHOHOB III- VI rpyror
SrSO4, PbSO4, Sbh0s,
SI‘lOg

IIpoeedenite kauecmeeHH020 AHAN3A OPOOH bIM
U crcmemamiide cKum memooamil

Y CTaHOBHB OJIXOMSIIHII PaCTBOPUTEIIL, TOTOBAT PacTBOPEI IS aHa3a Ha KATHOHBI H aHHOHEI,
HeHTpamu3yroT pacTBopbl NaHCOs; mmu HCl m mpHeTymarT K aHamm3y. B ITOIydeHHOM PpacTBOPE
OOHaApYKHBAIOT C ITOMOIIBIO T'PYIIIIOBEIX PEeaKTHBOB KaTHOHBI Pas3sIHYHBIX TPYIOI, HCIIONB3YS TY HIH
HHYIO KI1acCH()HKAIHIO HIIH OTIeJIbHBIe OOMe peaKTHREL. EcIH mpH 106aRIeHHH K YacTH pacTBopa (110
KHCIIOTHO-OCHOBHOH KJIacCH(PHKAIIHH) KapOOHaTa HaTpPHI OCaZOK He 00pa3yeTcs, TO B pacCTBOPE MOI'YT
IIPHCYT CTBOBATh TOJIBKO KAaTHOHEI | aHammTH4Yeckon rpyriel (Na®, K*, NH4"). Ecimm xkapOoHar HarpHsa
o0pas3yeTr 0cagoK, TO B PacTBOpPe MOI'YT IIPHCYTCTBOBATh KATHOHBI BCEX OCTABHBIX I'PVYIII M JIMTHS.
KaTHOHBI OCTAIbHBIX I'PYINT OOHAPYKHBAIOT, IIPHMEHHB CXEMBI pas3IcIIeHH L

JlaHHBEIE © TIIPHCYTCTBHM KaTHOHOB B PacTBOpPe VIIPOIIAIOT OTKPBITHE aAHHOHOB. J3Has
PAaCTBOPHMOCTB COJEH, 10 KaTHOHY MOJKHO OITPENEIINTh aHHOHEBI, C KOTOPBIMH MOXET OBITH 0Opa3oBaHa

.
conb. Harpumep, ecimi coitb pacTBOpHMa B pa30aBIIeHHBIX KHCIOTAaX, a B pacTBope oOHapykeH Mg, TO

uEH#MEﬂ?nEnHﬁEhHﬁ 27 P TOBOMAT HCIIBITAHHE HA IIPHCYTCTBHE OT/IENbHBIX
SNEKTPOHHOW NOANMUCHIO

1Ceprudnkar: - 12000002A633E3D113AD425FB50002000002A6 I0pHAa OapHsa TOBOPHT O IMPHCYTCTBHH aHHOHOB |

'Bnapgeneu;: lebayxoea TateAHa AnekcaHapoBHa

.. pebpa — aHHOHOB Il aHATHTHYECKOH T'PYIIIILL,
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orcyrcTBHE ocagka ¢ BaCl, u AgNO3 - anmoHoB Il aHamuTH4YecKON I'pyrombl. OTAEIBHBIE aHHOHEI
OOHapPYKHUBArOT APOOHEIMH PEAKIHSIMHA.

Ipebosarusn K 0hopmieHIo J1ad op amopHolL padomsl U omuemy:

1.BeimnosmHeHHe j1a00paTOPHBEIX paldoT COIPOBOKIAIOT 3allMCIMH B IabopaTopHOM XKypHaie. Ha
TUTYIIBHOM JIHCTE JIaDOPAaTOPHOIrO KYpHalla JOIKHBI OBITH ITPEJCTABIIEHBEI. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHSI M HHHI[HAIIEL YYaIerocs, HoMep Kypca H TPYITOIbI, Y4eOHBIH TOfT.

2.0T4YeT O BROTOIHEHHOMH J1ad0paTOpPHOH padoTe JOIKEH COAEPKATh CIESAVIOIIHE CBEIECHIS:

*HOMED paboTEHI U €€ Ha3BaHHE,

*JIaTy BEHITIOJIHEHU S PalOTHI,

*I[eIb PabOoTHI,

*000PYZIOBAHIE M MaTEPHAIIEL,

*KpaTKOE TEOPETHYECKOE OIMHCAHHE,

*HOMED H Ha3BaHIE OITBITA,

*KpaTKOE OITHCaHHe X0j1a paboThI ¢ YKa3aHHEM YCIIOBHH ITPOBeAeHIS OITBITA,

*PHCYHKH H CXEMBI HCIIOIb3YEMBIX ITPHOOPOBE,

*HaOIIOJeHH T,

*ypaBHEHHS MIPOTEKAIOIIIX PEAKIIHIL,

*PaCYETHI, TaOIHIIBL, T'PapHKH,

*BEIBOJIBI.

3.JIabopaTOpHEI KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIlHCH JOIKHEBI OBITh JTaKOHHYHBIMH.

4. OTYET O IMPOBEAEHHOH padoTe IPOBEPSAET H MOAIHCEIBAET IIPEITOAABATED.

5.K cmaue 3auéra 1o mabopaTOpHOMY IIPAaKTHKYMY IOITYCKAIOTCS CTYIAEHTHI, BBITOIHHBIIIE H
IIOAIIMCABIIME Y TIPEIoJaBareild BCe AOMAIIHHE M J1adopaTopHBIE PalOTEHI, CHABIINE KOIUIOKBHYMEL
AKTHBHO YYaCTBOBARBIIIHE B padoTe CEMHHAPOB.

6.CTYIeHTH], ITONYYHBIIHE 3a4ET 110 I1abopaTOPHOMY IMPAKTHKYMY, JOIIYCKAIOTC K CAade HK3aMeHa
10 KYPCY HEOPTraHHYECKOH XIHMHH.

K OHMPpoJ/ibHbIE 60NPOCHL .

1. Kakne mHauddepeHTHbIEe aHHOHBI MOKHO OOHApPYKHTh JPOOHBIM METOAOM IIPH aHaIH3e

CMECH aHHOHOB?

2.IToueMmy Henb3sI OTKpPBIBaTh KapOOHAT-HOH B IIPHCYTCTBHH CYJIb(PHT—H THOCYIIb(aT-HOHOB?
HarmimmTe ypaBHEHHS COOTBETCTBYIOIHX PeaKI[HIA.

".-! -!-:'r--""_*"!'.-'.-""*.;!' e B e e A ] .-""*."I':'-;' ‘!"“‘.2-""."‘!’.-"‘!"!"!"!'2;!' T s ks e .-"'"-.E"!"!’-"'E‘!""‘.".’. - _ _ l-I)
NOKYMEHT MOANUCAH "KUTH CYIb(GHA-CYIh(QUT-THOCYIh PaT-aHHOHBI

SNEKTPOHHOM NOAMUCHIO
CepTucukar: ~ 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lleBayxoea TateAHa AnekcaHapoBHAa

'Ha B cMecH -2, SO32- u SO42- -aHHOHOB?
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a) B OTCYTCTBHH MEIIAIOITHX aHHOHOB?
0) B HX IIPHCYTCTBHH ?
6. Kak ripopoasar oOHapyKeHIHe OKcalar-HOHa:
a) B OTCYTCTBHH MEIIAFOITHX aHHOHOB?
0) B IPHCYTCTBHH MEIIAIOIIHX aHHOHOB?
7. Kax oOHapy>KHBaroT HOIHI- H OPOMII-HOHEI ITPH COBMECTHOM ITPHCYT CTBHH?
8. Kak rpoBoasar oOHapyKeHHEe THOLHaHaT - M HOJIHI-HOHOB ITPH COBMECTHOM ITPHCYTCTBHHI?

Cnucok aumepamypol.

1. Bpsmrckmit B.4. KomnmonaHas Xy [ OieKTpoHHBIH pecypce]| : yueOHoe mmocobue / b.S. BpsHckmHiIL.

— DJIEKTPOH. TEKCTOBBIE JaHHBIe. — CaparoB: Bysockoe oOpaszoranue, 2017. — 104 ¢. — 978-5-

448°7-0038-5. — Pexamv moctyra: http://www.iprbookshop.ru/66632.html

2. Ileperonuas O.B. lIpakTHKYM IO aHAIMTHYECKOH XHMHH. (DH3HKO-XUMHYECKHE METOAEI aHaIH3a

| OnekTpoHHBIH pecypce| : yueOHoe mocobme / O.B. Ileperonuas, C.A. CokomoBa. — D3IEKTPOH.
TEKCTOBBIE JaHHBIe. — BopoHexXk: BopoHeXCKHH [ ocymapCTBEHHBIH ATpPapHBIH YHHBEPCHTET HM.
HMmmepatopa Ilerpa Ileporo, 2017. — 100 c¢. — 2227-8397. — PexuM JOCTYVIIA:

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

3. @msnyeckas XMMHS. TeopHs M IMpaKTHKA BBITIOJIHEHH S PpacyeTHRIX pador. YacTs 1. DKCTEHCHBHEIE
CBOICTBAa T'OMOI'€HHBIX CHCTeM |OnekTpoHHBIN pecype| / E.M. CrenaHoBckux [H ap.|. — DOIeKTpoH.
TEKCTOBBIE JaHHBle. — EKaTepHHOYpPr: YpalbcKHH (ellepalbHbIH YHHBepcHTET, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexwm moctyma: hitp://www.1iprbookshop.mi/66611.html

4. Ousnyeckas XUMHS. T eopHs H IIpaKTHKA BEOTOIHEHHS pacuyeTHRIX pador. YacTe 2. XuMIYecKoe U
(azoBoe paBHOBecHe |DOnekTpoHHBI pecype] / E.M. CremaHoBckux [ Ap.]. — DHIeKTPOH. TEKCTOBEIE
naHHble. — ExaTepumHOYpr: Ypanbckui (enepalbHbIH YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexamv gocryma: hitp://www.1prbookshop.1n/66612 . html

5. I'puroprea JI.C. Ou3HyecKkass XHMHS | O1IeKTpOHHEIH pecypc|: yueGHoe 1ocobue/ I'pHTropheBa
JI.C., Tpudonopa O.H.— DmnekTpoH. TeKCTOBBIe JaHHble.— M.. MOCKOBCKHI TOCYJapCTBEHHBIH
CTPOHTENILHEIN VHHBepcHTeT, AN IIm 2Op Megma, 5bC ACB, 2014.— 149 c¢.— PexuM gocryIa:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 1m0 mapoimo

6. AHalMTHYeCKasd XHMHSA H (H3HKO-XHMHYECKHE METOABI aHaIH3a |OJIEeKTPOHHBIM Pecypc]

Ta00paTOPHBIH ITPAKTHKYM / . — ONIeKTPOH. TEKCTOBEIE JaHHBIe. — CaparoB: Al IIn Op Memna, 2018.

— 118 ¢. — 978-5-4486-0057-9. — Pexum moctyra: http://www .1prbookshop.1w/70757 html
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MUHUCTEPCTBO HAVKHU U BBLICIIIETO OBPA3ZOBAHUS POCCUNCKOW ®EJIEPAITUU
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIHETI'O ObPA30OBAHHMA
«CEBEPO-KABKA3CKWH ®EJEPAJILHBIM YHUBEPCUTET»

[Iserrropexait mHCTHTYT ((prmian) CKOY

MeTtoanyecKkHe YKa3aHHUA
IUIST OOYYArOIIXCS IT0 OPTraHH3alHMH U IIPOBEIEHIIO CaMOCTOSTEIFHOH PabOoTEI
10 JUCIOLIHHE «DH3HYECKASL, KOIUIOHIHAS H aHATIMTHYECKAS XIIMH 51
IUIS CTYAEHTOB HaITPaBJIEHH S ITOTOTOBKH
19.03.04 TexHOmMOrHs IMPOAYKIIHH H OpraHu3aiiug OOINECTBEHHOI'O ITHTAHH S
HAITPaBIEHHOCTE (ITpodiuk) TexXHOIOrHI H OpraHM3aI[HI PECTOPAHHOTO Jela

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Coaep:xanne

BreneHue
1. OO0masg xapakTepHCTHKAa CaMOCTOSTEIBHOH pPaloThEl OOVYAKOINErOoCsS ITPH H3YUEHHH
TUCIIHIUTHHEL « DH3HYecKasa, KOIIOHIHAS H aHATITHTHYECKAs XML
2. ITnaH-rpadHK BRITIOIHEHHS CAMOCTOSTEIHHOH PaOOTEI
3. KOHTpOIBHEIE TOYKH M BHIBI OTUETHOCTH ITO HHM
4. Metoanyeckue peKOMeH Al IT0 H3YYEHHIO TEOPETHYECKOT O MaTepHala

5. MetomyeckHe ykKazaHHSA (110 BHJaM paloT, NMPeAyCMOTPEHHBIX paldodeil ITpOorpaMMOId
ITHCIIHIUTHHBI)

6. CIMCOK peKOMEHIYEMOH IIHTEPaTYPHI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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BBeaeHne

HucrmromHa «@H3HYecKasd, KOUIOMAHAA M aHaIHTHUYeCKas XM OCBaHBAETCA
cTyAeHTaMH B TeueHHe 135 yacoB. YacTe 3Toro BpemMeHH (40,5 4aca) oTBOAHTCS Ha ayJHTOPHBIE
opMBI  pabOTHI  (JIEKIIHOHHBIE H  Ja0OpaTOpPHEIE  3aHATHSI), KOTOPBIE OPraHH3YIOTCS
HEITOCPEJICTBEHHO IIpelojaBareneM. YacTh YCTAaHOBJIEHHBIX CTaHAApTOM 4YacoB (94,5 4YacoB)
OTBOJHUTCS JUISI CAMOCTOSITEILHOM, HIH BHEAYIHTOPHOH pabOoTHI.

[Iog camocTtosATEnNbHOH PaldOTOH CTYAEHTOB ITOHHMMAETCH IUIaHHpyeMas yueOHas, y4ueOHO-
HCCIEeNOBAaTEIbCKasA, a TaKXKe HayyHO-HCCIeJOoBaTelbCcKas paboTa CTYAEHTOB, KOTOpas
BBIIONIHSETCS BO BHEAYAHTOPHOE BPeMS II0 HHHIMATHBE CTYAEHTA IWIH II0 3aJaHHIO M IIpH
METOIMYECKOM PYKOBOJICTBE IIPEIOiaBaTelsI, HO Oe3 ero HEIOCPEACTBEHHOI'O YUACTH L.

[{enpro caMOCTOSTENBHON PalbOoTHl SABIISETCS H3VUEHHE TeM, HE PACCMOTPEHHEIX B TEUEHHE
ayIUTOPHBIX 3aHATHI. 3aJayl caMOCTOSTEIbHOH pabOTHI:

- c()OpMHPOBATh H Pa3BHTh HABBHIKH BeleHHSI CaMOCTOSTEIIbHOH palOOTBI H OBIAJeHHS
METOAMKOH MCCIEAOBAaHNI IIPH PEIIEHHH paspadaThlBacMBIX B YUEOHO-HAYUHOH JIeATEIEHOCTH
Ipo0ieM H BOIIPOCOB,

- c(hopMIHpOBaTh H 3aKpelHTh YMEHHE ITPABHIILHO, JIOTHYECKH BEPHO, apryMEHTHPOBAHO H
SICHO CTPOHTH YCTHYIO H IMCEMEHHYIO PeYb B paMKaX Hay4YHOI'O JHCKYypca.

BEITIOIHEHHE 3aJaHHI 110 CAMOCTOST EIIbHONH PadoTe MO3BOISET CTYAEHTY 3aKPEITh 3HAHHS H
IIPHOOPECTH MMPAKTHYECKHE HABBIKH B 001aCTH O€30ITaCHOCTH KH3HEIESITEeIIbHOCTH.

JIIsT  TOCTIDKEHHMSI BBICOKHMX PEe3YyIIbTaTOB YCBOEHHS VY4eOHOrO MaTepHana II0 Kypey
«DH3HyecKas], KOIOHAHAS H aHAIMTHYECKas XHMISI» OakairaBpaM HeOOXOIHMO OCO3HAHHO
IOJIXOUTh K BEITTOJIHEHHIO 3alaHIIL IJI1 CAMOCTOSTEIIbHOH PaboThl, BHUMATEIIbHO O3HAKOMHUTLCS C
PEKOMEHIOBAHHOH OCHOBHOM H JOIIOTHHTEIIBHOH IIHTEPATYPOH.

bakamaspaM HEOOXOAHMO IIOMHHTE, UTO I[EJIPF0 CAMOCTOSTEIPHBIX 3aHSTHI 10 JTHCIHIUIHHE
«DH3HYecKas, KOUIOHIHAS H aHAJIHTHYeCKasd XHMHSI» SBISeTcsS 000OIeHHe M CHCTeMaTH3alls
TEOPETHYECKNX 3HAHHI, TIOJTYUEHHBIX Ha JIEKIHIX H 1a00paTOPHBIX 3aHSTHSIX.

B Xoze mMoAroToBKH K 3aHATHSIM OakaaaBpaM CIEAYET YUUTHCSI TOYHO BRIPAKaTh CBOH MBICIIH
B JOKIaJe MIH BBICTYIUIEHHH IIO BOIIPOCY, AKTHBHO OTCTAaHBaTh CBOK TOYKY 3PEHHS,
ApryMEHTHPOBAHO BO3PakaTh, OITPOBEPraTh OIMHOOYHYIO ITO3HIHIO.

1. O0mas xapaKTepHCTHKA CaAMOCTOATEJILHOH PAadoThI CTYAEHTA NPH H3YUYeHHH
JHCHUILTAHbI «PH3HYECKAA, KOJLIOHIHAS H AHAJIMTHYECKA S XHMHSD)

CamocTosreapHas padora CTYAEHTOB IIPH H3YYeHHH JUCIHIUIHHBL «DH3HYEeCKas, KOJUIOHIHAS
H aHAIHTHYECKAsd XHMHISI» IPEAYCMATPHBAET CIIEAVIOIHE BHIBL. CaMOCTOSTEILHOE H3YUEHHE
THTEePaTypHI 110 TeMaM Ne 1-18; ITOATOoTOBKA K J1a00PaTOPHBIM 3aHSITHSIM.

CaMocTosrelbHas padora — 3T0 padoTa CTYAEHTOB II0 YCBOEHHIO 00s3aTEIIbHOH H CBOOOIHO
MoJIyyaeMOH HH(pOPMAaIlHH IO camMooOpa3oBaHHIO. Takasg Qopma oOydyeHHS IIpHOOpPeTaeT B
HACTOSIIEE BpeMsd aKTYallbHOCTh H 3HAYHMOCThb. E€ (QyHKIHeH SBISeTcsS oOeclieueHHe XOPOIIErO
KayeCTBa YCBOEHHS 3HAHHI, YMEHHI, HaBBIKOB H ITPO()ECCHOHAIBHBIX KOMIIETEHI[HH CTYAeHTaMH
[0 H3y4aeMOH JHUCIHIUIMHE. B KauecTBe (JOpM H MEeTOMOB BHEAYJHTOPHOH PadOTHI CTYIEHTOB

JRISIeTCS caMOCTOITeThHAS haboTa R GUOTHOTEeKe. KOHCIICKTHPOBAHIIC, pﬂﬁﬂTﬂ CO CIICIIHAJIbHBIMIT
AOKYMEHT NoanmncAH

| SNEKTPOHHOWM MOANUCHIO [0-TEPMHHOJIOTHYECKOT' O arrapara.

Ceptudpmkar: . 12000002A633E3D113AD425FBS0002000002A6 Typel 10 TeEMAaM JCLHIUIMHBI SBIISETCS
Bnapeneu: lebayxoea TateaHa AnekcaHgpoeHa

] ISMdM TCOPCTHHUCCKOI'O MaTCpHalI4d, BEL[[E]HEﬁ-
],I]eﬁc:TamemaH: ¢-20.08.2021 no 20.08.2022
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(I)ﬂpMHp}'EMhIE KOMIIETEHIINN JaHHOBIMH BHIAMH TEHAT €JIBHOCTH.

[[maHupyeMbIe pe3yIbTaTel O0YUEHHS 110 JHCIHIUIHNHE (MOIYIIS), O opMHpPYEMEIE
XapaKTePH3YIOMIHE 3TAIhl (POPMHPOBAHHS KOMITET HITHIA KOMITETEHI[H
CriocobeH  Ompefensdars H  aHAJIM3HPOBAaTh CBOHCTBA  CBHIPBS, [IK-4

nmonyaOpHKAaTOB M IIPOJOBOIBCTBEHHBIX TOBApPOB, BIHSIOIIHE Ha
ONTHMH3AIHIO TeXHOJIOITHYECKOr O IIpollecca, KayecTBO H Oe30ITaCHOCTh
TOTOBOH ITPOXYKIIHH, a3(ppeKTHBHOCTL H HaJeKHOCTh IIPOL[ECCOB
ITPOM3BOCTRA

HezaBHcHMO OT BHJa CaMOCTOSIEIBHOH paOOThI, KpPHTEPHSIMH  ITOJOKHTEIIBEHOH
CaMOCTOSATEIIbHOH pa0OThl MOT'YT CUHTAThC:

a) YMEHHE IIPOBOAHTE aHAJIN3,

0) YMEHHE BBIJAECINTH I'TaBHOE (B TOM YHCIIE, YMEHHE PaHKHPOBATh ITPOOIIEMEI);

B) CAaMOCTOSITEJIBHOCTh B IIOHCKE H H3YYeHHH JIHTepaTyphl, T.€. CIIOCOOHOCTH OOO0OIMIATh
MaTepHall He TOJIbKO M3 JIEKI[IL, HO H H3 Pa3HBIX IPOYHTAHHBIX H H3y4eHHBIX HCTOYHHKOB,

I') YMEHHE HCIIOIb30BaTh COOCTBEHHEIE IIPHMEPEI H HAOIIOJeHH T,

1) 3aHHTEPECOBAHHOCTh B MPEAMETE;

€) yMeHHe IIOKa3aTh MECTO JaHHOIO BOIIpoca B OOINEH CTPYKType Kypca, €ro CBS3b C
IPYTHMH BOIIPOCAMH KYJIbTYPBI PEYH;

’K) YMEHHE IIPHMEeHSTh CBOH 3HAHH S IS OTBeTa Ha BOITPOCHI.

Kpureprn oIleHHBaHHS CaMOCTOSTEIbHOH pPabOTH CTyAeHTa IpHBeAeHBI B DoHIe
OLIEHOYHBIX CPEACTB IO JHCHIIUINHE «(DH3HYecKas, KOINIOHAHAS H aHAIIMTHYeCKasI XHMISD).

2. ILl.1an-rpaduk BbIIOJIHEHHSA CAMOCTOAT €JILHOH PadoThI
T eXHOIOrHyecKast Kapra caMOCTOSITEIIbHOH PabOThI CTYIeHTa

Kompr CpencrBa OOBEM YaCOB, B TOM YHCJIE
pearn3zyeM TEXHOIIOTHH CPC KoHTakT Bcero
BIX OL[EHKH Has
Buj nearempHOCTH
KOMIIETEHI] pabora
y CTYJIEHTOB
I, ITperoaa
HHIHUKATOP BaTEIIEM
a(oB)
3 ceMecTp
HT-1mk4 [ToaroToka K OTYeT 110 1.215 0,135 1,35
HA-2nk4 | aGopaTopHEIM 1abopaTOPHEIM
HJI-3nk4
3aHSITHSIM paboram
H-1nk4 | CaMOCTOSITEIILHOE KoHCcIekT 113,535 12,615 126,15
Hﬂ'i“““ H3YUEHHE JINTEePaTyPEI
HA-3mes 1 0o renan 1-18
Hroro 3a 3 cemectp | 114,75 12,75 127.5
Hroro | 114,75 12,75 127.5
NOKYMEHT NOANUCAH
ANEKTPOHHOW FOAMUCHIO BHIbI OTYETHOCTH 10 HUM
{Ceprucuxar: _12000002A633E3D113AD425F B50002000002A6
1Bnapgeneu: ebayxoea TaTeAHa AneKcaHOpoBHa pcHA

Oencreurenes: ¢ 20:08.2021 no 20.08.2022
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[IpoMexxyTOUHAS aTTecTallHI B (pOpMe 3a4deTa.

4. Meroanieckne peKOMeH/IAIHH 10 H3YIeHHI0 TEOPeTHIeCKOro MaTepHaJia

[Ipn paGore ¢ THTEPATYPHBIMH HCTOYHHKAMH Ba)KHO YMETh IPAaBHIIBHO YHTAaTh, TIOHHMATh H
3allOMHHATh ITPOYHTAHHOe. J[JIsI IIOHMMAaHHSI CJIOKHOIO TeKCTa BaXXHO HE TOIBKO OBITh
BHHMATEJIBHBIM IIPH YTEHHH, HMETh 3HAHHS H YMETh HX ITPHMEHSITh, HO H BIAJIeTh OIpeJlelIeHHBIMH
MBICJIHTEIIBHEIMH ITpHEMAMH. OJHH H3 HHX COCTOHT B KpaHHE BaXKHOCTH BOCIIPHHHMATh HE
OTJIeIIbHBIE CJIOBA, a IIPeJJIOKEHHS H Jake IelIble TPYINIBI IPeIJIOKEHHH, T. €. a03allbl.

[Ipn pabGore ¢ mMTEpaTypOH HCIIONB3YIOTCS BBIIMMCKH (00S3aTEIBHOE YCIIOBHE BBIITHCOK —
TOYHOE yKa3aHHe HCTOYHHKA H MecTa, OTKYZa 3TO BBIIHCAHO). [[elecoo6Gpa3HO BEIIMHCKH JeaTh Ha
KapTO4YKax, 4YTO oO0JerdyaeTr HX XpaHEeHHE H HCIIONb30BaHHE. [IpH 3allonHEeHHH KapTOYEK CIeAYyeT
VUHTEIBATh, YTO JBa CAaMOCTOSITEIIbHBIX BOIIPOCA 3aHOCHTh HAa OJHY KapTOYKY HENB3S, T.K. 3TO
3aTPYAHHT HX KIacCH(HKAIMI0 M XpaHeHHe. KapTouka JOIDKHa cojiepkaTh OOO3HAYEHHE ee
CoJlepKaHHS, HOMEP HIHM IMH(P, YKa3bIBAIOI[HH €€ MeCTO B KapTOukKe, JaTy 3aIlOJIHEHHS,
OuGnHorpadguyeckre JaHHBIE. 3aIllMCH Ha KapTOYKe CIeAyeT pacliolaraTh Ha OJHOH CTOPOHE, OHH
TOIKHBI OBITh YETKHMH H JOCTAaTOYHO ITOJHBIMH. IIpH BBEOIMCHIBAHMH I[MTAT KpaiHe BakKHO
COXpaHATh a0OCOMIOTHYIO TOYHOCTh IIPH Ilepeflayd MBICIeH aBTOpa, CTaBHTh HX B KaBBIYKH.
[Iponmyckn B muTare AOMYCKarOTCSA (OTMEYarOTCS MHOTOTOYHEM), HO OHH He JOIIKHBI H3MEHSThH
CMBICIIa BEICKa3bIBaHH . [[HTaTa o0s3aTelnbHO JOKHA OBITh cCHaOKeHa YKa3aHHeM HCTOYHHKA.

B mporiecce paGoThI HajJ H3y4aeMBIM MaTepPHAJIOM COCTABRIISETCS IUIaH B IeIIX Oollee YeTKOro
BBISIBIIEHHH CTPYKTYPBI TEKCTa, 3aIlHCH CHCTEMBI, B KOTOPOH H3J1araeT MaTepHall JaHHEBIH aBTOp,
ITOJITOTOBKH K BREICTYIUIEHHIO, a TaKKe IS HaIllHcaHH I KaKOoi-TH00 pabOoThI, 3aITHCH CBOMX MBICTIEH
C HOBOH CHCTeMaTH3allHeH MaTepHala. B IIaHe MOI'YT BCTpedaThbCs OTAelIbHbIE IH(PEI H APYTHE
(pakTHYeCKHe CBeJcHHS, KOTOpPhIe XOTS H He SBIIIOTCS COOCTBEHHO IUIAHOM, HO ITOMOTAlOT B
OyIyIIeM ero HCITOIb30BaHHH (K IIPHMEPY, ITPH BEICTYILIECHHH ).

[Tpn M3yYeHHH TeOpeTHYECKOr0 MaTepHala TpeOyeTcs COCTaBIIeHHEe KOHCIIEKTa.

KoHcnmekT — 5TO KpaTkasd ITHCbMEHHAs 3alliCh COAEPKAHHSI CTaThH, KHHTH, IJEKI[HH,
MpeJHa3HaYeHHbIe IS ITOCIEAYIOINErO0 BOCCTAHOBRIEHHS HH(POPMAIMH C Pa3IHYHOH CTEIEHBIO
TTOJTHOTHI.

KoHCITeKT — 53TO cHcTeMaTHyecKas, JOTHYeCKH CBS3HAs 3aIliich, OOBEeQHHSIOINAS IUIAH,
BBITHCKH, TE3HCHI HWIH, IT0 KpaHHEeH Mepe, ABa H3 STHX THIIOB 3armHcH. Mcxoas u3 ornpeaeneHHs,
BBITHCKH C OTJAEIIbHBIMH ITYHKTAMH IIaHa, €CIIH B IIEJIOM OHH HE OTPakalOT JIOTHKH ITPOH3BENEHH L,
eCIIH MeXKIY OTJeJIbHBIMH YacTSIMH 3aITHCH HET CMBICIIOBOH CBSI3H, — 3TO He KOHCIIEKT. B KOHCITEKT
BKJIFOYAIOTCSI HE TOIIBKO OCHOBHBIE ITOJIOKEHHS, HO H JOBOJBL, HX 00OCHOBHIBAIOIIHE, KOHKPETHEIE
(paKTHI H IIPHMEPEL, HO 0e3 HX ITOAPOOHOT0 OITHCAHH L.

KoHcIeKTHpOBaHIE MOKET OCYIIECTBILITHCS TPEMS CITOCOOaMH:

- IIMTHPOBaHHE (TIOITHOE HIIH YaCTHYHOE) OCHOBHBIX ITOIIOKEHHI TEKCTa,

- IIepelaya OCHOBHEIX MBICIIEH TeKCTa «CBOMMH CIIOBAMILY,

- CMeIIaHHBII BapHaHT.

Bce BapHaHTEI IpeIIonararoT HCIIOJIb30BAHHE COKPAI[EHHI.

[Ipn HarFicaHHH KOHCIIEKTa PEKOMEHYET CSI CIIeIYIOIIAs ITOCIIeIOBAaTEIbHOCTD

1. IIpoaHalmM3HPOBaTh COJEPKAaHHE Ka)KIoro (hparMeHTa TeKcTa, BBIJENSISI OTHOCHTEIIHBHO

OOKYMEHT noarmcAH
SNEKTPOHHOWM NOAMUCHIO
Ceptudmkar:; 12000002A633E3D113AD425FB50002000002A6 MAI[HIO, yﬁpaﬂ HS@BIT(T—IH}’TO;
Bnapeneu. lebayxoea TateaHa AnekcaHgpoeHa
‘0 BOCCTAaHOBIICHH A I[H(prMElL[HIG CBOHMI
Oencreutenen; ¢ 20:08.2021 no 20.08.2022 q.
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PasgernsroT YeThIpe BHAA KOHCIIEKTOB:

- TEKCTYAJILHBIH,

- TUIAaHOBBIH,

- CBROOO/IHBII,

- TEMATHYECKHIL.

TexkcTyaJbHBIH COCTOHT M3 OTJIEILHBIX aBTOPCKHX IMTar. HeoOXognmMmo TOIBKO YMEHHE
BBRIJIETIATh (ppas3bl, HECYIIHE OCHOBHYIO CMBICIOBYID HArpy3Ky. OTO IIpeKpacHbBIH HCTOYHHK
JOCIOBHBIX BBICKAa3bIBAaHHI aBTOpa H IIPHBOAHUMBIX HM (akTOB. TeKCTyallbHBIMI KOHCITEKT
HCITONB3YETCA AIMHTEIBLHOE BPEMSL

Il1anoBbII — 5TO KOHCIIEKT OTAElIbHBIX (PpParMEeHTOB MaTepHalla, COOTBETCTBYIOIIHX
Ha3BaHHSM ITYHKTOB IIPEABAPHTEIILHO pa3paboTaHHOro ItaHa. OH YYHT ITOCIELOBATEIIFHO H YETKO
H3IIaraTh CBOHM MEBICIIH, pa00TaTh HaJ KHHIOH, 0000masa coJepkaHHe ee B (pOpMYIHPOBKAX IIaHA.
Takon KOHCIIEKT KpaToK, ITPOCT H SICEH IT0 cBoeH (popMe. DTO AelnaeT ero He3aMEHHMEIM IT0COOHEM
IpH OBICTPOH ITOAT OTOBKE JOKIaAa, BEICT YIUICHH S

CB000aHBIH KOHCIIEKT — HHAHBHAYAIbHOE H3IOKEHHE TEKCTa, T.€. OTpakaeT aBTOPCKHE
MBICIIH Yepes Ballle COOCTBEHHOE BHIeHHE. TpedyeTcs AeTanbHas IIpopadoTKa TEKCTA.

CBOOOIHEIN KOHCIIEKT ITPEACTABIIIET COOOH COYETAHHE BBIIMHCOK, I[HTAT, HHOIJA TE3MHCOB,
YaCTh €ro TeKcTa MOKEeT OBITh CHaOXkeHa ITTaHOM. DT0 HaHOoJIee ITOITHOIEHHBIH BH KOHCIIEKTA.

TemaTnyeckHil KOHCIIEKT — H3IIOKEHHE HH(POPMAIHH II0 OJHOH TeMe H3 HECKOJBKHX
HCTOYHHKOB.

CocTaBIEHHE TEMATHYECKOI'O KOHCIIEKTA YUHT paboTaTk HaJ TEMOH, BCECTOPOHHE O0IYMBIBAS
ee, aHAM3HPYS PasiMYHble TOUKH 3PEeHHSI HAa OQHMH M TOT e BOIpoc. TakuM oOpa3oM, BTOT
KOHCIIEKT O0JIeryacT padoTy HaJ TEMOH IIPH YCIIOBHH HCIIONb30BAHIS HECKOIBKHX HCTOYHHKOB.

O dopMmiieHHEe KOHCIIEKT A

1. HazBaHme KOHCIIEKTHPYEMOI'O ITPOH3BEAECHNS (HIM €r0 4acTH) H €ro BBIXOJHBIX JaHHBIX,
T.e. OHOImHorpaduyecKoe OIHCcaHHe JOKYMEHTA.

2. IlmaH Tekcra.

3. Hzmoxkenne HamOojee CYINECTBEHHBIX IIOJOKEHHH H3Y4aeMOIro MaTepHala (Te3HCHI)
IIOCTIEIOBATEIIPHO M KPAaTKO CBOMMH CIIOBAMHM HJIH B BHJIE IMTAT, BKIIFOYAsS KOHKPETHBIE
(paKTHI H IIPHMEPHL.

4. CocraBisgd KOHCIIEKT, MOHO OTAEIbHBIE CIOBAa H IEIbIE IIPEIJIOKEHUS TIHCATh
COKPAII[EHHO, BEITIHCHIBATh TOJIBKO KIIFOUEBBIE CIIOBA, IIPHMEHSTH YCIIOBHBIE O003HAUEHHS.

5. UroOm ¢Qopma KOHCIIEKTa KaK MOXHO Oo0jlee HarJISIAHO OTpaskaja €ro CoJAepKaHHe,
pacrionaranTe als3aImpl «CTYIIEHBKAaMH» ITOZOOHO ITYHKTAM M TIIOAIIYHKTAM IUIaHa,
IIPUMEHSHTE pPasHOOOpasHbIE CIIOCOOBI IMOMYEPKHBAHHA, HCITOIB3YUTE KapaHAaIlH H PYYKH
Pa3HOrO I[BETA.

6. Hcrnompsyiite pedepaTHBHBIN CIIOCO0 HM3I0KEHHS (HAIIpHMEpP: «ABTOP CUHMTAET...»,
«PACKPBIBAET...»).

7. CoOCTBEHHBIE KOMMEHTAPHH ITOIAaranTe Ha IIOJISIX.

HMTOrOBEIM IIPOJYKTOM CAMOCTOSTEIIFPHOIO H3YUYEHHS JHTEPATYPhl IO KOHKPETHBIM TeMaM

ABIIACTCA  KOHCIICKT, CPEACTBOM OIICHKIL MJdaHHOI'O BHA4A JACATCIIBHOCTH — GG@EGEI[DEEIHIIE,
TECTHDORAHUE.
NOKYMEHT NoanncAH

SNEKTPOHHOW NOANMCHIO XOJHMO CAMOCTOATCIIBHO ACTAJIBHO H3YVHHTDB
]{'Jepmq:nm{ar: 12000002A633E3D113AD425FB50002000002A6 aM IIH(I)CIPMEH_[HH
‘Bnapeney: Llebayxoea TatbAHa AnekcaHapoBHa :

:’EEDMEH,[[}’EMLIE HCTOYHHKH HH(l)DpMﬂHHH

] Aeircreumenen: ¢ 20.08.2021n0°20.08.2022 (Ne HCTOUHHKA)
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n/n OcHoBHasA | JloromHu- | MeToam- | HHTepHET-
TeIIbHAas yecKasd peCypChL

1. | CamMocTofTe/IbHOE H3YUYEeHHE JIHTePATYPbI

I | Tema 1. OCHOBHbIE TIOHATHA H 1.2 1-4 1.2 1.2
onpenencHus. MaeanbHbIe Taskl.

2 | Tema 2. IlepBBlii 3aKOH TepMOJHHAMHKH. 19 1-4 12 12
TepMOXIIMILAL. ’ "' ’

3 | Tema 3. 3akoH ['ecca. 1,2 1-4 1,2 1,2

4 | Tema 4. CnegcTBHS H3 3aKOHa [ ecca 1,2 1-4 1.2 1,2

5 | Tema 5 . YpaBHeHnne Kupxroda. | 1-4 | |
3aBHCHMOCTb TeIlJIOBOIO 3(pdekTa 1,2 1,2 1,2

6 | Tema 6. Bropoii 3aKOH TEpMOJHHAMHKH. 12 1-4 12 12
[ToHsaTHE 06 SHTPOIHH ’ ’ "'

7 | Tema 7. AGCOIIIOTHOE 3HAYEHHE SHTPOITHH. 1-4
[Toctymar IInanka (‘TpeTHit 3aK0H 1,2 1.2 1,2
TEPMOIHHAMHIKH)

8 | Tema 8. DyHIAMEHTAIIBHOE YPABHEHHE 1-4
['166ca. UsmeHenne sHepruu ' ndoca B 1,2 1,2 1,2
XIMIYECKIX PEaKI[HIX.

9 | Tema 9.11peaMeT KOITTOMTHON XIMHH. 12 1-4 12 12
OCHOBHBIE TTOHSTHS H OITpejlelIeHH . ’ ’ ’

10 | Tema 10. Kimaccuukarimm gHcIIepCHBIX | 1-4 | |
CHCTEM. METOIBI ITOMTYYEHH S THCIIEPCHBIX L2 1,2 1,2

11 | Tema 11. Onrruyeckue CBOHCTBA 1.2 1-4 1.2 1.2
IICIIEPCHBIX CHCTEM.

12 | Tema 12. IIoBepXHOCTHEIE SIBIEHHS. 1.2 1-4 1.2 1.2

13 | Tema 13. AHanmuTHYeCKasI XHMHSI KaK 1-4
Hayka. OCHOBHEIE ITIOHATHSI. KpaTKas 1.2 1,2 1,2
HCTOPHS Pa3sBUTHA aHAIMTHYECKOH XHMHH.

14 | Tema 14. TeopeTH4yeCcKe OCHOBEI 1.2 1-4 1.2 1.2
AaHATIMTHYECKOH XIMHH.

15 | Tema 15. OCHOBHEIE THITbI HCIIOTIB3 yEMBIX 19 1-4 19 19
XHMITYECKHX PEaKIHIL. ’ ’ ’

16 | Tema 16. KauecTBEHHBIN XHMIYECKIH 1.2 1-4 12 12
aHaJI?3.

17 | Tema 17. DrmeMeHTHI METPOIIOTHH 1.2 1-4 1.2 1.2
XHMHYECKOI' O aHaJIH34a.

18 | Tema 18. KomnyecTBeHHBIH XHMHYECKHIT 1.2 1-4 1.2 1.2
aHaJIs3.

2. | IloaroroBka K JIadopaTopHbIM 12 1-4 12 12
3AHATHAM

Bonpocst 014 cobecedosaniin

ba30BbIH YPOBEHDb
Tema 1. OCHOBHBIE IIOHATHSA H OITpelielieHus. MeambHble ra3pl. YpaBHEHHE COCTOSHH S HealbHBIX

T e

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW MNOANACKIO

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

1Bnapeneuy;

WWebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

MITHECKIIC CHCTCMBI.

1.
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1. BHyTpeHHSI 3HePrusd. DYHKIIHSI COCTOSHHS.
2. Pabora — MakpockoImyeckas (popMa Iepelaul SHEPTHH.
Tema 3. 3akoH ['ecca.

1. IToHSITHE TEPMOXHMHH, TEIUIOBOrO (] (peKTa XHMHYECKOH PeaKIIHH.

2. CtaHgapTHOE COCTOSIHIE BEINECTRA.
Tema 4. CreicTBHSA 13 3aKOHa [ ecca

1. IlepBoe crneacTRHE 3aKOHa ['ecca.

2. Termmora (sHTANBNHA) 0O0pa3oBaHH. TernnoBoi 3(ppeKT peaKIH.
Tema 5 . YpaBHenne Kupxroda. 3aBHCHMOCTE TeIUIOBOIO 3 pekTa peaKIHi OT TeMIlepaTyPHI.
1. TernmoeMKOCTE.

2. Y nenpHas TEINIOEMKOCTE — TEIINIOEMKOCTE €IHHHIBI MACCHI BEIECTRA.
Tema 6. Bropon 3akoH TepMOaHHaMUKH. [ [oHsaTHe 00 SHTPOITHH

1. [IporieccEl, caMOIIPOM3BOIIBHEIE H HE CaMOITPOM3BOILHEIE. IlocTymar Kinaysmyca.

2. HEBO3MOKHOCTE CO3QaHH S «BEYHOI'O JBHIATEIS BTOPOro pojay. TepMogHHaMIYECKas
BEPOSTHOCTE.
Tema 7. AGcomoTHoe 3HaueHHe >HTponHH. [locrynar ITnanka (TpeTHii 3aKOH TepMOIHHAMHKH )
1. DHTPOIMS COBEPINEHHOI'O KPHUCTAILIA.

2. IlocrostHHas [1maHka.

Tema 8. ODyHaaMeHTalbHOEe YpaBHeHHe [ ' HO0ca. MsMmeHeHNe sHepruH ' HO0ca B XHMHYECKHX
PEAKIH SIX.

1. ®yHIaMEHTAIILHOE YPaBHEHNE TEPMOIHHAMIKH.

2. ITonsarne pyukimn I'n60ca, eé BEIYHCIIEHHE.

Tema 9.IIpeameT KOMIIOHMIHON XUMHUH. OCHOBHBIE ITOHSITHS H OIIPEIeTICHISL.

1. MUcTtopus pasBHTHSI HAYKH.

2. IIpuMeHeHNHE KOIJIOHTHOM XHMIH.

Tema 10. Knaccudukalpm JHUcIepCcHBIX cHeTeM. MeToapl MonydeHH I THCIIEPCHBIX CHCTEM.

1. Kimaccudgukaigis mmo moaBmkHoCTH YacTHIl J[D (ITo CTPYKTYpe).

2. Knmaccuduxaigisa mo pasmepaM YacTHI[ JHCIIEPCHOH (pa3kbl.

Tema 11. Onrudyeckue CBOHCTBA JUCIIEPCHBIX CHCTEM.

1. MonekyIsapHO—KHHETHYECKHE CBOHCTBA JIUCIIEPCHBIX CHCTEM. PaccesHie CBeTa B JUCIIEPCHBIX
CHCTEMAX.

2. Ocmoc. JInddyzmsa. bpoyHOBCKOe JBHIKEHHE.

Tema 12. IIoBEpXHOCTHEIE SIBIEHHS.

1. [IoBEpXHOCTHOE HATSDKEHHE.

2. CMaynBaHHE.

Tema 13. AHaTHTHYeCKasS XHUMH S KaK HayKa. OCHOBHEBIE ITIOHATHS. KpaTKas HCTOPHS pa3BHTHSI
AHATTHTHYECKOH XIMHH.

1. MUcTtopHus pasBHTHS aHATTHTHYECKOH XHMHH HEOTIEIMMA OT UCTOPHH PasBHTHS XHMHH H
XUMHYECKOH ITPOMBIIIIIEHHOCTH.

2. AHaIIMTHYEeCKas XM KaK HayKa.

Tema 14. TeopeTHnyecKHe OCHOBEI AHATUTHYECKOH XM
1. 3amaun XUMHYECKOT0 AHATIRA" WRRICKAHUE U HCCTTeJOBAHHE aHATTHTHUYECKHX PEAKI[HIl BEIECTB,

OJOKYMEHT NoAarnncAH -
1 SNEKTPOHHOW NoANmChIO [THYSCEIMIT CBOHCTBAMIIL.
:Cepmcbmar: 12000002A633E3D113AD425FB50002000002A6 TKa METOJOB pa3/elIeHH I BEIECTB,
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

| I AHAIIHTHYECKIX pEElIG.[I]fI B-B MCETOJOB
:,Ileﬁmamenew ¢ 20.08.2021 no 20.08.2022
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Tema 15. OCHOBHEBIE THITHI HCITONIB3YVEMBIX XHMHYECKHX PeaKI[HId.

1. ['pyroioBeie PEaKIHH, H30HpaTelbHbIE (CEeIeKTHBHBIE) PEaKIMHu, PeaKIHI
KOMITJIEKCOOOpa30BaHH.

2. Peax1ii, HCIIONB3yeMBIE B aHATTMTHYECKON XHUMIH . THAPOIN3, OKHCIIEHIE-BOCCTAHOBIIEHHE,
OCaKJIeHHE.
Tema 16. KauecTBeHHBIN XHMHYECKHH aHAJIH3.

I. AHaIMTHYECKHE PEAKTHBEL UM TEXHIKA BEOTOITHEHN S aHaIH3a. MeTOIbI KaueCTB EHHOI'O aHallH3a.
KadecTBeHHBIN aHaIN3 KATHOHOB.

2. KIHCIIOTHO-OCHOBHAS cXeMa IPOBEAEHH S aHAIM3a CMEeCH KaTHOHOB.

Tema 17. Dr1eMeHTHI METPOIIOTHH XHMHYECKOI'O aHAIH3a.

1. Crtoco0rI BEIpakeHH KOMMYECTBEHHOI O XHMHYECKOI'O COCTaRa BEIECTRA.

2. DTarbl KOIMYECTBEHHOI O XHMHYECKOIO aHaIH3a.

Tema 18. KommyeCTBEHHBIN XHMHYECKHI aHAIH3.

1. ['paBUMETPHYECKHH aHATIH3. THTPHMETPHYECKHH aHaMn3. OCHOBHBIE THIIBI HHIHKATOPOB.

2. KIHCIIOTHO-OCHOBHOE THTPOBaHIE. KPHBBIE THTPOBAHISL.

IIoBBINIEHHBIH YPOBEHD

Tema 1. OCHOBHEIE IIOHATHA H OIIPeelIcHNS. MicanbHEIe rasel. Y paBHEHHE COCTOSHIS

HJICaIbHBIX T'a30B.

1. YpaBHEHHE COCTOSIHHUA HIcAIbHOI'O rasa - Kiarnenpona — MeHieneeBa, YypaBHEHHE COCTOSTHIS
peabHOr 0 rasza — ypaBHeHHe BaH-gep-Baanbca.

2. UHTEHCHBHEIE H 3KCTEHCHBHBIE TEPMOAHHAMHYECKHE ITapaMeTPERI. T epPMOIHHAMIY €CKIIT
IIPOILECC.

Tema 2. IIepBeIi 3aKOH TEPMOAHHAMIKH. T €pMOXIMIL.

1. MaTematn4yeckoe BBEIPAXKEHHE IIEPBOrO 3aKOHA TEPMOJIHMHAMIKH.

2. CoBpeMeHHAS TPaKTOBKa 3aKOHa. CIIENCTBUSA 3aKOHA COXPaHEHIT SHEPTHH.

Tema 3. 3akoH I'ecca.

1. I'TaBHEIN 3aKOH TEPMOXHMHH, ITO3BOJLIIOIIHI PaCCYMTHIBATh TEIUIOBBIE 3 () eKThl XHMHYECKHX
PEAKIIIL.

2. Y CIIOBHS, IIPH KOTOPBIX CIIPaBEAJINB 3aKOH [ ecca.

Tema 4. CnegcTBHS 13 3aK0Ha [ ecca

1. CraHmapTHas Terwrora (3HTaIbITHeH) 00pa30BaHHS COEIHHEHH.

2. Bropoe ciegcrBHe 3akoHa ['ecca. Termora (3HTaIbIIHS) CrOPAaHHSA COEIHHEHHS.

Tema 5 . YpaBHeHne Kupxroda. 3aBHCHMOCTE TEIUIOBOIO 3 (peKTa peaKkIHy OT TeMIIEpaTyPHI.
1. TemmepaTypHBIH KO3 (HIHEHT TEIUIOBOro 3 eKTa IIpoliecca.

2. 3aBHCHMOCTH TEIUIOBOTO 3(p(eKTa peaKI[HH OT TeMIIEpaTyPHI.

Tema 6. Bropon 3akoH TepMogHHaMUKH. [IoHsaTHe 00 SHTPOITHH

1. CaMOITpOH3BOIBEHOCTS (PH3HMYECKOI0 HIIH XHMHYECKOIO IIPOIIeCCa.

2. OHTPONHSA - (DYHKIHS TEPMOJHHAMHYECKOH BEPOSITHOCTH CHCTEMBI. JHTPOITHSI — Mepa
OecriopsaKa, Xaoca.

Tema 7. AGcomoTHOe 3HaueHHe >HTponHH. [locrynar ITnanka (TpeTHii 3aKOH TepMOTHHAMHKH )
1. YpaBHEeHHE JUIS BEIYHCIIEHH S a0COMFOTHOTO 3HAYEHHS SHTPOIMH I'a3000pa3HOro BEIIECTBA.

7. Bruucnedue aOCOTIOTHOTO RHAUYEHU T AHTNOTTHH

| NOKYMEHT nogrnncAH
SNEKTPOHHOW MOAMMUCHIO HeHHe SHeprud [ no06ca B XHMHYECKHX
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6
"Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
1PaKTCPHCTHEKIL CITOCOOHOCTH BelllecTB K
:,Ileﬁmamenew c 20.08:2021 no 20.08,.2022 LM)
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2. UsmeHeHHe sHepruu ['nd0ca B XMMITUECKIX PEaKI[H SIX.
Tema 9 .IIpeameT KOMIIOHIHON XUMHH. OCHOBHBIE ITOHSITHS H OIIpeIeIEHISL.

1. OOBEKTEHI HCCIEAOBAHH I KOJUTOHIHON XHMHH H HX OCHOBHBIE TIPH3HAKH.

2. KomnongHoe cocTossHHE. [[HCIIEpCHEBIE CHCTEMBI.
Tema 10. Knaccuduxkaipm JHuCepCHBIX cHCTeM. MeToapl MOTyYeHH S JUCIIEPCHBIX CHCTEM.

1. Kimaccupukalnis mo arperaTHOMY COCTOSIHHIO JHCIIEPCHOH (pa3bl M JHCIIEPCHOHHOH CPEJIBI.

2 .Kmaccudukaiiis mo crie MeX(pa3Horo B3aHMOIeiiCTBHSA JHCIIEPCHOH (pa3bl H JHCIIEPCHOHHOM
CPEJIBI.
Tema 11. Orrryeckue CBOMCTBA JUCIIEPCHBIX CHCTEM.

1. CeqIMeEHTAIITHOHHOE PABHOBECHE.

2. IlormorneHune ceeTa M OKpacka 30/1eH. OKpacKa JHCIIEPCHBIX CHCTEM.
Tema 12. IIoBEpXHOCTHEIE SIBIEHHS.

1. @noTarms.

2. IloHaTHE ITOBEPXHOCTHOI'O HATSKEHH S, €TI0 H3MEPEHHE H 3aBHCHMOCTE OT TEMIIEPATYPHI.
Tema 13. AHanIuTHYECKasI XHMHS KaK HayKa. OCHOBHEIE ITOHSTHS. KpaTKas HCTOPHS pa3sBHTHA
AHATTHTHYECKOH XHMHH.

1. OTaenpHEIE ITPHEMBI H METOABI XHMHYECKOI'0 aHalI3a.

2. OCHOBHBIE TTOHSTHSI.
Tema 14. TeopeTnyeckne OCHOBEI aHATHTHYECKOH XM,

1. KayecTBEHHBIH, KOMHYECTBEHHEBIH, CHCTEMHBIH H CTPYKTYPHBIH XHMHYECKHI aHAJIH3.

2. OrnpeeneHne KaYeCTBEHHOI'O H KOJIMYECTBEHHOI'O COCTaBa BEINECTB, HX CTPYKTYPEL H
CHCTEMHBIX B3aHMOCBS3EH C ITOMOIIBIO METOLOB XHMHYECKOIrO aHaJIH3a.

Tema 15. OCHOBHBIE THITHI HCITONIB3YVEMBIX XHMHYECKHX pPeaKI[Hi.

1. CurHaJml METOIOB KaUeCTBEHHOI'O aHalIN3a: 00pa30BaHHE HIIH PACTBOPEHHE OCAJIKa, ITOSBIIEHHE,
H3MEHEHHE, HCYE3HOBEHHE OKPACKH pacTBOpa (IIBETHBIE PEaKIIHH ).

2. CHrHAaJIBI METOJIOB KaUeCTBEHHOI'O aHAIN3a: PeakIiHH 00pa30BaHII KPHCTAIJIOB CTPOro
OIpeJIeTIEHHON (POPMBI;, PeaKI[HH OKpaIlHBaHH ITNITaMEeHH.

Tema 16. KauecTBeHHBIN XHMHYECKHH aHAJIH?3.

1. AHAJIMTHYECKHE PEeaKIMH KaTHOHOB. KaueCTBEHHBIN aHaAIM3 aHHOHOB.

2. KayecTBeHHEBIN aHAIIM3 HEH3BECTHOI'O BEIIECTRA.

Tema 17. DOr1eMeHTHI METPOIIOTHH XHMHYECKOTO aHAJIH3a.

1. IIpencraBieHie pe3yiIbTaTOB aHAIN3A.

2. 3Havarnie IHQPHI.

Tema 18. KommyecTBEHHBIN XHMHYECKHI aHAIH3.

1. KoMIUIEKCOHOMETPHUECKOE THTPOBAHHE.

2. OKHCIIMTEIIPHO-BOCCTAHOBHTEIIFPHOE THTPOBAHHE.

[Iporieaypa npoBeaeHNS JaHHOI O OLIEHOYHOI'O MEPOIIPHATHS BKIIIOUYAET B c€0s BOIIPOCHI 0a30BOT0
H ITOBBIIIIEHHOT'O YPOBHEH IJIS cOOeceJOBAHMS, KOTOPHRIE ITO3BONISIOT OLIEHHTh OTBETHI CTYIEHTOB II0
TeMaM JHCIHIUIHHEL « DH3HYecKas, KOJUTOMIHAS H aHATHTHYECKAS XML,

[IpemmaraeMele CTYAEHTY BOIIPOCKH! I cOOeCeqOBAHH A ITO3BONISIOT ITPOBEPHUTE CIIEAYIOIIHE

komrieTeHIuu: OK-7, [1IK-24, IIK-26. Borpoch! 115 cobece;oBaHN s ITOBBIIIIEHHOIO YPOBHS

OTTUYAOTCS OT HAROROTO Homee TTVOOKUMH RHAHU MU MATCPHAJIA.

OJOKYMEHT NOoAarncAH -
SNEKTPOHHOW NoOANMUCHLIO SIICTCA ITPABO ITOJIb30BAHIA CITPABOTHOH
{Ceptudpukar: - 12000002A633E3D113AD425FB50002000002A6
: Bnapeneu. le6ayxoea TateaHa AnekcaHgpoeHa
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OI;EHKEI « OnMuiti4YHo » BBICTABIIACTCH CTVIACHTY, €CIIH TCOPETHHUCCKOC COACPKaHHMC KypCa OCBOCHO
ITOITHOCTLBIO, 0e3 ]’[pﬂﬁEHDE; HCHEPIIBIBAKOIIEC, IIOCIICAOBATCIIBHO, HCTKO H JIOI'HYCCKH G'I‘pﬂﬁHD
H3JIaI'd€T MaTCpHall, CBOOOTHO CIIPpAaBIICTCA C 3aJadadaMIL, BOIIpOCaMIM H JPYI'HMIH BIJaMH
ITPHMEHCHH A BHEII-]IIﬁ; HCIIOIIB3YCT B OTBCTC IIOTIOJIHHUT e IbHBIH MATCPHAII BCC IIPEAYCMOTPCHHBIC
Hpﬂprﬂﬁ 3aJ4aHHA BRITIOIIHCHDBI, Ka4YcCTBO HX BBITIOITHCHITA OIICHCHO YICIIOM 6.’:1HJIGE:, OIMH3KHM K
MAKCHMAJIBHOMY, dHAJIH3HPYCT IIOIIYACHHBIC PE3VIIBTATBI, IIPOABIACT CaAMOCTOATCIIBHOCTE IIPH
BBITOTHEHHH 3aJaHII.

OI;E?HKEI «xXopouio» BBICTABIIACTCAHA CTYIACHTY, CCIIH TCOPCTHHUCCKOC COICPKAHHEC KypCa OCBOCHO
ITOITHOCTLBIO, HeoOXOJHMBIE IMPaKTHYCCKIC KOMIICTCHIIMH B OCHOBHOM C(l)ﬂphﬂ[pGEHHBI: BCEC

IPEAYCMOTPEHHBIE ITpOrpaMMoil  0o0yueHHS VYuyeOHBIE 3aJaHHS BEHINIOIHEHBEL, KauyeCTBO HX
BBIIIOJTHEHHS JOCTAaTOYHO BBICOKOE. CTYIEHT TBEPHAO 3HAET MaTepHall, TPaMOTHO M IIO CYIIECTBY
H3J1araeT ero, He JOITyCKas CYILEeCTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOC.

Oyenxa «yooenemeopunieibHo» BBICTABILIETCS CTYIEHTY, €CIIH TEOPETHUECKOE COIEPIKaHIE Kypca
OCBOEHO YaCTHYHO, HO TIpo0elnsl HE HOCAT CVYIIECTBEHHOIO Xapakrepa, OOIBIIMHCTBO
IPEAYCMOTPEHHBIX IPOrPaMMOH 3aJaHHIl BRIIIOIIHEHO, HO B HUMX MMEROTCS OIIMOKI, IIPH OTBETE Ha
IIOCTABIIEHHLIN  BOIPOC  CTYAEHT  JOIIYCKAeT HETOYHOCTH, HEIOCTAaTOYHO IIPAaBHIILHEIE
(GOPMYIIHPOBKH, HAOMIONAIOTCS HAPYIIEHHS IJIOTHYECKOH IIOCIEAOBATEIIbHOCTH B H3II0KEHHH
IIPOrPaMMHOTO MaTEPHAIIA.

Oyenxa «HeyooenemeopuniebHo » BRICTABISETCS CTYIEHTY, €CIIH OH HE 3HACT 3HAUMTEIRHOH YaCcTH
IPOrPpaMMHOIO MaTepHala, JOITYCKAaeT CVYIIEeCTBEHHBIE OIIMMOKH, HEYBEPEHHO, C OOJbIIIHMI
3aTPYAHEHUSIMH BBITIOIHSET JIaO0OpaTOpPHEIE PaboThI, HEOOXOMMMEIE ITPAKTHYECKHE KOMIIETEHIIHH
He c(OpMHpPOBaHEI, OONBIIHHCTBO IPEIYCMOTPEHHBIX ITPOrpaMMoOil 0OyuyeHHS YUeOHBIX 3aJlaHHi
HE BBOTONIHEHO, KAUECTBO MX BBITIOIHEHHS OIIEHEHO YHCIIOM OaliIoB, OIIM3KHM K MHHHMAJIBHOMY.

5. Meroguueckne ykaszanua (o BHAAM pador, NMpeayCMOTPEHHBIX padoueil MporpamMMoH
JUCIIHILTHHbI)

CamocmosmenbHoe @bINOIHeHIle 3a0aH Ul

3agaHusa M VIIpaXHEeHN S I CaMOCTOSTEIBLHON PadoThl ITPEHMMYVIIECTBEHHO COJIEP/KaTCs B
yueOHO-METOJHYECKOM KOMIUIEKCE JHCIHIDIMHBI (METOJHYECKHX VYKa3aHHSIX K CEMHHAPCKHM
3aHSATHAM H MeTOJHYECKHX YKa3zaHHSIX II0 CaMOCTOSTEIhbHOH palboTe cTyAeHTOB). Kpome Toro,
3aJJaHHs. M VIPaXHEHHS MOIYT IIpeJJjlaraTbCs IIPelojaBaTelssMH  KadeApel, BeIVIIHMH
CEMHHAPCKHE 3aHATHA. Ha JeKIsx Impernojgaparei TakKXe HaroT 3aJaHus JJI1 CaMOCTOSTEIhHOH
paboTHI.

B paMKax caMOCTOSTEIBHOH padbOoThl CTYAEHTEI CaMH MOI'YT ITpejjlararb COOCTBEHHBIE TEMBI
H (pOPMBI BBIITOTTHEHHS 3a]aHHH.

Croaya 3aJaHHs IIPOM3BOJMUTCS IIPEIIOAABATEIIIO, BEAVIIEMY CEMHHAPCKHE 3aHATHSI, B
YCTAHOBJIEHHEIE HM CPOKH.

B cocraBe METOAMYECKHX VKa3aHHH K CEMHHAPCKHM 3aHSATHSAM IIPEJYCMOTPEHBI
PEKOMEHIAI[HH 10 IOJATOTOBKE K CEMHHAPCKOMY 3aHATHIO. IIpH BBOTOMHEHHH palOTHI CTYIEHTHI
MOI'YT HCIIOIIF30BaTh HE TOIBKO METOJHYECKHE VKa3aHHS 110 PEINeHHIO 3aa4y, HO U IpPYIHe
MaTepHaJIbl Y4eOHO-METOIHYECKOI O KOMIUIEKCA.

Tpeboeanusa k oghopmneniiro 3a0auitii

3alaHHS TI0 CaMOCTOSITEIIBHOH paboTe MOIDKHBI OBITh O(QOPMIEHBI B COOTBETCTBHH C
TpeboBaHmsIMH ['OCT 7.32-91 (MCO 5966-82). CrpaHHIBI TeKcTa JOIKHBI COOTBETCTBOBATD

., AOKYMEHT NOANUCAH

ANEKTPOHHOW MNOANUCHIO | .
CepTudbukaT: 12000002A633E3D113AD425F B50002000002A6 a O/HOHI CIOpOHE JHCTa € IpPHMEHEHHEM
IBnafeneéy:] - | Websyxosa TaTeana AnekcaHAposHa SPCOHANIBHOIO KOMITBIOTEPA PEKOMEHIYETC S

1 AMCTPBI JOKYMCHTA CIICAVYIOIIHC. HHTCPBAII —
Nencreutened: ¢ 20.08.2021 no 20.08.2022

86



1,5, xermp (pa3mep) — 14, mpudt — Times New Roman. DOyHKIMA IepeHOCa CIOB 00sS3aTellbHa.
TekcT cieayer mmevyararsb, COOIIOAS CIEAVIOINHE Pa3sMepkI IToneH: IeBoe - 30 MM, mmpaBoe - 10 M,
BepxHee - 20 MM, HIDKHee — 20 MM.

Hymepariusa cTpaHHI] HauHMHAETCS CO CTPaAHMIBI, COJEpPIKalllel OrjlaBJIeHHE paloThl, H
ITPON3BOANTCS apaOCKHMH IIH(paMHU B IIPaBOM BEPXHEM VYITIY JINCTA. | HTYIIbHBIH JIHCT BKIIFOYAETCS
B OOIYI0O HYMEpaIMIo, HO HE HYMEpPYeTCS. B TMPIIOKEHHSX CTPaHHIBI HE HYMEPVYIOTCS.
HMnmmocrpamun, cxemel, TIpapHKH, TaOIHI[EI, PaclIONOKeHHBIE Ha OTAEelIbHBIX CTpPaHHIAX,
BKITFOUAIOTCS B OOIIYIO HYMEPAIHIO CTPAHHII.

TexkcT OCHOBHOH YacTH paboThl MOKET IOAPA3ACIAThCS Ha Paslellbl M ITOAPa3IeiIbl.
Kaxaplil pa3gen ciueayeT HauMHaTh ¢ HOBOH CTaHHMI(BI. Pasfensl M ImoApasAelibl JTOIKHBI HMETH
HAaHMEHOBAHHE - 3arOJIOBKH, B KOTOPBIX KpPaTrkKO OTpa’kaeTcsd OCHOBHOE COJepKaHHE TEKCTa.
3aroJIOBKH Pa3fIelIOB ITHINYTCS CHMMETPHYHO TeKCTY IPOITHCHBIMH (3arlIaBHBIMH) OyKBaMH H
BBIJIEIISFOTCS  JKHPHBIM INPH(TOM. 3arolIOBKH ITOJApa3AelIoB IHINYTCS ¢ alb3ama CTPOYHBIMH
OyKBaMH, KpOME IIEPBOH — ITPOIIMCHON M TAK)Xe BBIACIISIOTCS KHPHBIM HIpH(TOM. COKpalleHHOe
HaITHCaHHE CJIOB B 3arOJIOBKaxX He JOITycKaeTcs. IIepeHOCHI CIIOB B 3arolIOBKaxX He JOIYCKarOTCH.
TOUYKY B KOHIIE 3ar0JIOBKA He CTaBST. ECIH 3arolIOBOK COCTOHT M3 JIBYX H OOJIee ITPEIIIOKEHII, HX
paszmensroT  TOYKOH. lloguepkmBaHHe 3arolIOBKOB He JIOIMYCKaeTcsa PaccrosHHe Mexay
3aroJIOBKaMH pasjielia (TIojpa3jielna) H ITOCIeAYIOIHM TEKCTOM JOJKHO OBITh PaBHO OZHHAPHOMY
MeKCTpoUyHOMY HHTepBaly (10 MM), a paccTosHHE MEXKIY 3arOJIOBKOM ITOpasiella H ITOCIIeIHEH
CTPOKOH ITPeAbIAYIIEro TeKcTa — 2-M OJHHAPHBIM MeKCTPOYHBIM HHTepBaiIaM (15 M),

B Texcre He HOIDKHO OBITH PHCYHKOB H TaOinuIl 03 CChUIOK Ha HHX. PHCYHKH M TaOIIHI[BI
pacrioararoTcss B TEKCTe Cpasy IIOCIIE CCBUIOK Ha HHX. PHCYHKH JOKHBI MMETH ITOSICHSIOIIYEO
HAJIIHCh — HasBaHHE PHCYHKA, KOTOpas IMOMEM[AETCS IO HHM. PHCYHKH O0O03HAYarOTCS CIIOBOM
«Pucy. Touka B KOHIIE Ha3zBaHHUSI HE CTAaBUTCSA. PHCYHKH CIIEIYET HYMEPOBATH ITOCIIEAOBATEIIBHO
apaOCKHMH IIH(}PpaMH B CKBO3HOM IOPSJIKE B IIpejielax Bcei paOOoTHI.

[[nppoBoii MaTepHan IelecooOpazHO oQopMIsarh B BHAe TaOmuibpl. Kaxmas TtaGmiia
IOTIKHA UMETH 3ar0lIOBOK, KOTOPBIH JOIKEH OBITh KPATKHM M OTPa’kaTh COACPKHMOE TaOJIHIIBI.

Hajx HasBaHmeM cIipaBa ITHINETCS CIIOBO « Tabmuiia» ¢ IOPSIKOBEIM HOMEPOM apaOCKHMHU
IpaMi B CKBO3HOM IIOpSAKE B Ipeliellax Bcel paldoThl. TeMaTHYeCKHH 3arOjIOBOK ITHIIIYT
CTPOYHBEIMH OYKBaMH, KPOME IIEPBOH ITPOIIHCHOH. B KOHIlE 3aroloBKa TOYKY He CTaBSAT. Talimiry
CIeIyeT pasMelnars TakK, 4TOOBI e MOKHO OBUIO uHTaTh Oe3 IToBOpoTa PpadOoThHl HIIH KE C
IIOBOPOTOM II0 YacOBOW cTpenke. Taldmuiry ¢ OOJIBIIMHM KOIMHYECTBOM CTPOK JOITYCKAETCS
IIEPEHOCHUTD Ha APYIYIO cTpaHuIly. [IpH nepeHoce TabIMIKbI, Ha CIEAVIOIIEH CTPAaHHIE TTIOBTOPSFOT
ee IMAIKy M HajJ Hell TmoMelnaroT Hamimchk «lIpomomkeHne Ttabm.» ¢ yKazaHHeM HOMepa. Ecmu
ImanKa TaOMIBl T'POMO3JKas, TO BMECTO Hee C IIEPEHECEHHOH 4YacTH B OTAEIIbHOH CTPOKE
ITOMEIAF0T HOMEP I'pad.

[Tpumoxenne odopmisieTcs KaK MPOAOIDKEHHE OCHOBHOH YacTH 3aJ[aHHS, PacliolaraeTcs B
IIOPAAKE IIOSBIIEHMS CCBUIOK B TEKCTE. Kaxmoe IIPHIIOKEHHE MOIKHO HAYMHATHECSI C HOBOH
CTPaHHMIIBI H HMETh COJep KaTelbHBII 3arOIOBOK, HalleYaTaHHBII JKHPHBIM IIpH(QTOM. B mmpaBom
BEPXHEM VITIY TIIOJ 3arOJIOBKOM ITPOIMCHBIMH OVKBAMH II€YaTacTcsd CIOBO «lIpruiokeHmey.
Hymepaigis pasaenos, IIYHKTOB, TaOIHIL B KaKIOM IIPIUIOKEHHIH CBOS.

6. Cnmicok peKoMeH Y eMOH JIUTePATYPhI

OcHoBHAA JIHTEpaTypa

1 Bpsmrckiii B.51. KommongHas xumis | OIeKTpOHHBIH pecype| : yyeOHoe rmocobue / B.5. BpsaHckii.
— DIEKTPOH. TEKCTOBRIE JaHHBIe. — CaparoB: By3oeckoe oOpaszoBaHue, 2017. — 104 ¢. — 978-5-
4487-0038-5. — Pexam goctyma: http://www.iprbookshop.ru/66632.html

OOKYMEHT MNOAMMCAH KOH XHMHH. DOH3HKO-XHMHYECKHE MeTOIBI
| SNEKTPOHHOW NMOANMCHLIO |
{Ceprudukar: - 12000002A633E3D113AD425FB50002000002A6 e / O.B. Ileperonyas, C.A. CokomoBa. —
|Bnageneu: LLleGayxoea TatbAHa AnexkcaHapoBHa Z}pGHE}I{CI{Hﬁ FGC}J‘I[&I)CTEEI-H-IB]IT ff‘!I‘pElpHE:Iﬁ
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YHusepcurer HM. HMmmeparopa Ilerpa Ilepeoro, 2017. — 100 ¢. — 2227-8397. — Pexmm
mocryta: http://www .iprbookshop.ri/72731.html

JlomoJIHHTE/ILHAA JIMTEPATYpA

1. @usnyeckasd XuUMHSA. TeopHS H IIPAKTHKA BBINOJIHEHHS pacyeTHRIX pabor. Yacte 1.
OKCTEeHCHBHBIE CBOMCTBAa T'OMOIeHHBIX CHCTeM [OneKTpoHHBIH pecypce| / E.M. CTenmaHOBCKHX [H
Ip.]. — DONeKTpoH. TeKCTOBBIe JaHHBIe. — EkaTepHHOYPr: Y pambCcKHi (elepalbHbIH YHHBEPCHTET,
2016. — 136 ¢. — 978-5-7996-1689-2. — PexmmM goctymna: http://www.iprbookshop.ri/66611 html
2. Ousnyeckasa XUMHA. TeopHs 1 IpaKTHKaA BRITIOIHEHHS pacueTHRIX padoT. YacTh 2. XHMMHYECKOe
H (a3oBoe paBHOBecHe [OmekTpoHHBII pecypc| / E.M. CremaHoBckmX [H ap.]. — DONeKTpoH.
TEKCTOBBIE JJaHHble. — ExaTepHHOYpr: Ypanbckuil (pefepalbHblil YHHBepcHTET, 2016. — 160 ¢. —
978-5-7996-1691-5. — Pexam gocryma: http://www.iprbookshop.ru/66612.html

3. I'puropeena JI.C. Ousznyeckas XHMHS | OIeKTPOHHBIH pecypc|: yueOHoe rmocoOne/ I'pHropbeBa
JI.C., Tpudonora O.H.— DneKkTpoH. TeKCTOBHIe AaHHBIe.— M.. MOCKOBCKHII I'OCYAapCTBEHHBIH
CTPOHTENBLHBIN YHHBepcHTET, AN IIn DOp Memna, 5b5C ACB, 2014.— 149 ¢.— Pexum gocryia:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 1o mapoio

4. AHammTHYecKasd XHMHS H (PH3HKO-XHMHYECKHE METOJbl aHalln3a |[OIeKTPOHHBIN pecypc| :
ITa00paTOPHBIH MPAaKTHKYM / . — DOIeKTPOH. TeKCTOBBIe JaHHBIe. — CaparoB: Al [In Op Memgua,
2018. — 118 ¢. — 978-5-4486-0057-9. — PexumM mocrymna: hitp://www.1prbookshop.ri/70757 html
Y4yeOHO-MeTOqHIeCKOe oDecneYeHHEe CaAMOCTOATEJNbLHOH Ppadorhbl 00yUYAKINHXCH 110
AUCIHILTHHE

1. MeTtommuecke yKa3aHH IO BEOIOIHEHNIO JTa00paTOPHBIX padoT M0 JUCIIMIUIHE «DH3HYeCKasd,
KOJUIOMJHAS M aHaJIHTHYeCKas XHMHS» IS CTYASHTOB HaIlpaBlIeHHS IoAroToBkH 19.03.04
TeXHOIOr M ITPOAYKIIMH 1 OpraHH3aHsa O0IeCTBEHHOI O ITHT AH .

2 Mertoauueckne yKazaHHS 19 00YYarOINUXCS 110 OpraHu3alii M ITPOBEAEHHIO CaMOCTOSATEIbLHOM
paboThl 10 aucHHIIIMHE «DH3HYecKas, KOINIOMIHAS M aHaIHTHYeCKas XHMISI» IS CTVAEHTOB
HaITpaBjIeHHs TOATOTOBKH 19.03.04 TexHOomorusa MIpoOAYKIIHH H OpraHH3alisa OOIIeCTBEHHOI O
T TAHH L.

Pecypcbl HH(pOPMAIHOHHO-T €JIEKOMMYHHKAIIHOHHOH ceTH «IIHTepHeT», HeoOX0MMbIe 115
OCBOEHHS ANCIHILIMHbI

1. «YHuBepcurerckasg OuOmHoreka online». OTKpRIT gocTyl K 0a3zoBoH KomwlekKipH ObC
« YHHBepcHTeTcKasg Onomioreka online» (0omee 24 000 m3manmit). hitp://www.biblioclub.ru

Jlor. Ne 128-04/16 ot 23 mas 2016r.

2.0BC «IPRbooksy. : http://www.iprbookshop.ru . Jlor. Ne2039/16 or 27 arpems 2016

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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