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COJIEPKAHHUE

BBeneHue

JlaGopatopHasg padora Nel. M3yueHne KHHETHKH PeaKI[HH HHBEPCHH CaXapOs3El.

JlaGoparopHasa padora Ne2. F3yueHHe KHHETHKH pPeaKI[MH B3aHMOICHCTBIS XJIOPHIA KeJle3a ¢ HOMHIOM
KaJIHs.

JlaGoparopHas paGota Ne3. ITomydeHHe SMyIIbCHI H H3YUYeHHE HX (PH3HKO-XHMHYECKHX CBOHCTB.
JlaGoparopHasg padora Ned. [lonydeHHe IIeH H H3YUYEHHE HX YCTOHYHBOCTH.

JlabopaTropHasg padora Ne> Peaxiinmn oOHapykKeHHSI KaTHOHOB [-11I aHalIHTHYeCKIX IPYIL.
JlaGoparopHasg padoTta Ne6. Peakiimm oOHapyKeHHSI KaTHOHOB [V-VI aHaTIHTHYECKIX T'PYIIIL.
JlaGoparopHasa padora Ne/. Peakimm oOHapyKeHHS aHHOHOB | aHaIMTHYECKOH T'PYIIIIEL.

JlaGopaTtopHas padora Ne8. Peaxiinu oOHapykeHHS aHHOHOB I 1 III aHaTHTHYeCKHX TPVIIIL.

JlaGopaTtopHasg pabora Ne9. AHaIH3 CMECH BEINECTB HEH3BECTHOI'O COCTABA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



BBEJ/IEHUE
JucrmnnmiHa « PH3HYecKast, KOIIOHIHAS U aHAIMTHYECKAsI XUMISD) OCBAHBAaeTCs CTYAESHTAMH B
TeueHHe 135 wacoB. YacTe »sToro BpemMeHH (94,5 4acoB) OTBOAHUTCS Ha CaMOCTOSTEIIbHYIO, HIIH
BHEAYIHTOPHYI, paboTy CTYAEHTOB, Apyrad dyacThk (40,5 4acoB) — 3TO ayIHTOPHBIE (POPMBI PadOTHI
(JIEKIMOHHBIE H JIA0OPaTOPHBIE 3aHSATHS), KOTOPBIE OPTaHH3YIOTCS HEIIOCPEICTBEHHO ITPEIIO/IaBaTEIIEM.

JlaGopaTopHOe 3aHSATHE SBJISETCS Ba)kHeHIel (OpMOH YCBOeHHS 3HaHHH. O4YeBHIHBI TPH
CTPYKTYPHBIE €r0 YacTH. IpeJBapsroInas (IIOATOTOBKA K 3aHSATHIO), HEIOCPeJCTBEHHO caMa paloTa
(BBITIOJIHEHHE ITPAKTHYECKOH 4YacTH) H 3aBeplIaromas 4acTh (paboTa CTYAEHTOB IIO0 YCTPaHEHHIO
OOHApPYKHBIIHMXCS ITPOOEIOB B 3HAHIIX).

JlabopaTtopHOE 3aHATHE SBIISIETCS CPEACTBOM IIPOBEPKH 3HAHII, OTPAaOOTKH ITPAKTHYECKIX HABBIKOB
10 JUMCIUIUTHHE. BBIMTOIHIA 1abopaTOpHYIO padoTy, CIVIIATEIH JOIKHEI IT0Ka3aTh YMEHHE BBIIEIIHTE
OCHOBHBIE ITOIOKEHHS, H3VUHTh UX AEHCTBHE HA ITPAKTHKE, a TaKKe Jelarh IMPaKTHYEeCKH 3HAYHMMBIE
BBIBOJIBI M3 TEOPETHUYECKHX TTOJIOKEHHH.

Ko BceM mabopaTOpHEIM 3aHSITHSM JaH IepeyeHb Hanbomee BaXKHBIX BOIIPOCOB, HEOOXOMUMBIX IS
YCBOEHH S, a TAKXKE IPHUBEIEH CIHICOK OCHOBHOH M JOITOIMHUTEIBPHOH JIMTEPATYPhI, HEOOXOMUMOH IS
H3VUEHHA.

JI71s1 BEOTOMHEHH A Ta0opaTOPHON padoThl HeOOXOAHMO BECTH KOHCIIEKT B OTJACIIBLHOH TETPaaH. TaKoH
KOHCITEKT MOKeT OBITh B (pOpMe IUIaHa C OITHCaHHe LeJIH PadoThl, OCHOBHBIX MAaTEPHAJIOB H 000PYIOBaHHS,
SKCITepHMEHTa H BBIBOJIA.

Ecmu cioyImareins He BBIITOIHII J1a00paTOPHYIO PadoTy WIH ITPOITYCTHII €70 IO KAKOH-TO ITPHYHHE
(B TOM 4HcIIe H ITO OOJIe3HH), OH O0S3aH BO BHEYPOUHOE BpeMs OTpaboTaTh €€ OTUHTAThCS IIEPE]T
IperogasaTeleM, BEAVIIHM 3aHATHe B rpyIaie. [I[pH BOSHHKHOBEHHH TPYAHOCTEH ITPH H3YYEHHH Kypca,
HeOOXOMMMO TIOCETHUTH KOHCYIIbTAI[HIO IIPETOfAaBaTelsd, BEIVIIETO 3aHATHSA, B COOTBETCTBHH C
rpapKOM KOHCYIIBTAI[HI, KOTOPBI HMeeTcS Ha Kadeape  TeXHOIOTHH ITPOAYKTOB ITHTAaHHS H

TOBAPOBCACHH .
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JlabopaTopnas padora Ne 1
Tema: N3yyeHne KHHETHKH PeaKIIHHA HHBEPCHH CAXapo3bl

Ilenv _pabomobt: M3yuyeHne KHHETHYECKHX XapaKTEPHCTHK PeaKI[HH IIepBOro (IIceBIoIepBOro)

TTOPSIIKA.

@ﬂMHPFEMME KoMnemenuuu.: 11K-4.
Teopemuueckas uacmsp.:

Caxaposza M ITPOAVKTBEI €€ THAPOIN3a SBIISIOTCS OINTHYECKH AKTHBHBIMH BEINECTBAMH, ITO3TOMY IS
KOHTPOIS 3a XOJOM JAaHHOHM PeakI[HH BO3MOKHO HCIIOIB30BAHHE ITOISPHMETPHUYECKOro Meroma. llo
Mepe HAKOIUIEHHA TTPOAYKTOB THIPOIH3a ITPOHCXOAHUT H3MEHEeHHE 3HaKa yIJla BpalleHHS IIOCKOCTH
TIOIIIPH30BAHHOI O CBETA C OTPHI[ATEJIHPHOIO Ha ITOIMOKHTEIBHBIN. DOTO SBJIEHHE HA3BIBAETCSI HHBEPCHEH.
Peaxiiusg rugporinsa caxapos3bl B IIPHCYTCTBHH HOHOB H™:
C12H22011 ----> CsH1206 + CeH1206
caxaposa IIFOKO3a  (DPYKTO3a
SIBIISIETCSL OMMOIIEKYIISIPHOH M €€ CKOPOCTh MOJKET OBITh PACCUMTAHA I10 YPaBHEHHIO
v=Kk CCBKBPDSBICBQ,HE:I

OJIHAKO IIPH IPOBEAEHHH THAPOIH3a B pa30aBIeHHOM PacTBOpPE, KOIJla KOHIEHTPAIMI BOILI B
XOle Ipolecca MEHSETCS He3HAUHTEIIbHO, BEIHUYHHY Cpopr MOXKHO CUHTATh ITOCTOSHHOH M TOrJa
yYpaBHEHHE 3aKO0Ha JEHCTBYIOIHX MacC MOXKHO 3allHcaTh CIIEAVIOLIM 00pa3oM:
V= kFCCEJ{apDSbI
rie k' = k Ceoper

[IpH 5TOM TeueHHE THAPOIH3a IOMUHHSETCS KHHETHUYECKOMY YPaBHEHHIO IS peakIiH 1-ro

ITOPAIKA.

1 Co
k=—1In
t C
rae Co — HavalmbHas KOHI[EHTpaI[Hs caxaposbl, C —KOHI[EHTPAI[H caxaposbl, HaOmofaeMas KO BpeMeHH

{, IMpomIeAINeMY OT Havaiga  peakuuu.  IIo3ToMy  JaHHVIO  PeakiHi0  OTHOCAT K
TICEBIOMOHOMOJIEKYIIIPHEIM (HJIH PeaKIHSM IICEBA0IIEPBOIO IIOPSIIKA).
YCTPOHCTBO H ITPHHIHIT JeHCTBH S ITOJISIPHMETPA

MoHOXpOMaTHYECKHI CBET OT MCTOYHHKA (HAaTPHEBOH JIaMIIBI), PAcIIONOKEHHOIO B OTeIeHHH
(1) mpoxomur dyepe3z mnoapuzarop (2), CTaHOBACH IIPH STOM ITOJIPH30BaHHBEIM. Jlamee 1Iy4

TATANURARAWHNTNA _CRATA TINVTATaAaT R KINRATHN2 NTIe][eHIE (3): IJIE pacIoaracTcsa KIOBETa (4) C

[IOKYMEHT NOAMNUCAH
. NEKTPOHHOW NOANUCHIO :
] 35 ONTHYECKH AKTHBHOE BEINECTBO. IUIOCKOCTE
Ceptucbukar:  12000002A633E3D113AD425FB50002000002A6 I :'
1BIaaeneu: 1 Hlebayxosa, TatbAHa AnekcaHapoaHa BIIEBO B 3aBHCHMOCTH OT IIPHPOIBI BEINECTBA.

pesrrareasic R BPOP 198 RE | CBeTa MOXeT IPOITH depe3 aHamH3aTop (5) u



TIOITacTh B OKYJIIp (6) TOIBKO B TOM CIIydae, €CIH aHAJIH3aTOp ITOBEPHYT Ha TOT K€ VIOl H B TOM JKe

HaITpaBlIeHHH. [IOBOPOT aHa/IH3aTOpa OCYINECTBIIACTCS PETYIIATOPOM (7).
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OTcUeT TTOKa3aHHH IIPOH3BOJHTCH C IIOMOIIIBIO IIIKAJI, PACIIOIIONKCHHDBIX ITO 00e CTOPOHEI OT OKYIIApPA B

OKoIKax (8). BKIrouyeHre H BEIKIIOUeHHEe ITPHOOPa OCYIIeCTBISeTCS TyMOnepoM (9).

I/IBMEPEHI[H C IIOMOIIBHO ITOJIAPHMETPA ITPOBOAATCA CIICAYHOIITHM Dﬁp&BﬂM:

1.

Ilocne BKIIOUEHHSI ]'[pHﬁDp IIPOI'PEBACTCA OKOJIIO 10 M¥H 1O ITOSBIEHHAT APKOT'O JKCIITOI'O CBETA B

BEHTIJISIHOHHEIX OTBEPCTHSIX OTAeneHHs (1).

. Ktoeta (4) 3amomHsercsa Oe3 ITy3BIPhKOB BO3JyXa HCCIeIYeMBIM PacTBOPOM H IIOMEINAETCS B

KIOBETHOC OTACIICHHE (3):, KPBIIIKd KIOBETHOI'O OTACIICHHA 3dKPBIBACT CA.

. Bpamennem perymnsaropa (10) ycTaHaBIHBaeTcs pe3KOcTh H300pakeHH S B OKyIIsape (6). IIpn 3ToM Ha

yepHOM (pOHe JOIKeH OBITh BHJEH KEeITHIH KPYKOK, pPa3JeleHHbIH BePTHKAJIbHOH JIHHHEH, OfHA H3

TTOJIOBHH KPY»KKa MOKeT OBITh Oolee TEMHOIT, YeM ApyTasl.

. [loBoporom perynsropa (7) gocTHraeTrcs TakKoe IIONIOKEHHE, IIPH KOTOPOM OO0e ITOJIOBHHBI

OCBEIIIEHHOI 0 KPYyXKa IIPHOOPETAI0T OJHHAKOBYIO SPKOCTh H BepPTHKaIbHaS TPaHHI[A ITOTYKPYKHI

HCHUC3ACT.

BHUMAHME! Ecmi npu BpammeHHH peryirsiropa (7) BOKPYT CBETOBOIO KPYy»KKa BMECTO YEPHOTr O (pOHA

ITOABJIACTCH KCIJITOC CBCHUHCHHC, 3HAYHT dHAJII34aTOP BBIBCACH H3 1I‘_’)"B'Z‘FTEIITEZIIE:-HIEIF]‘;'I oOmacTtH. B »sToM

CIIVHAcC CIICAYCT OPHEHTHPVYACH IIO IIIKAJIC (8) COBMCCTHTDb HYIII ITOABIKHOH IIKAIbl H HEITOABHKHOI'O

HOHHYCAd H Ha14aTh H3MCPCHHE CHOBA.

5.

Yron nmopopora (“BpamieHHs ) IDIOCKOCTH ITOJISIPH3AIHH CBETOBOIO JIy4a OIPeIelIseTCs ¢ IIOMOMIIEIO
mkaln (8). IIpH IIpelH3HOHHBIX H3MEPEHHSIX YTOJI OTCUMTHIBASTCS JBaXKABI (10 JIEBOH H IO ITPaBOil
IIKAaJlE) C BBIUHCIEHHEM CPEJHET0 apH()METHYECKOrO, IIPH VYYeOHBIX M3MEPEHHSIX MOIKHO

OI'PaHHYHTBCH OOQHIIM OTCHCTOM IIO JIEBOH IIIKAJIE.

Hp]?[[—]]_[}]]'[ OTcYeTa ITOKa3aHHH ITPHBCIACH Ha PHCYHKC HITAKC. I[EHEHI[H TIOABHKHOH IIIKa/Ibl HaHECEeHBI

yenez Kaxansle (.5 rpamvea. HelmoMBHKHBIM HOHHUVC TIO3BOMISET OIPeJelIHNTh Yol ¢ TOYHOCTHIO (0,02°.

NOKYMEHT MOJANWUCAH
SNEKTPOHHOM NOATNACHIO HX HYIIb HOHHMYCA OT HYIA ITOABHJKHOH IIKAIIbI.

Ceptudpukat: 12000002A633E3D113AD425FB50002000002A6
[Bnageney; teb3yxosa TatbaHa AnekcaHaposHa YTOPOE CIIMBAETCA B OJHY JIHHHIO C KAaKHM-TTHOO
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JelleHHeM ITOABIJKHON INKanbl. OTO JelleHHe HOHHYyca JaeT JecsIThle H COThle JOIM rpagyca. Oba

TIIOKa3aHHs CKIaAbIBAIOT. Tak, H300paKeHHe Ha PHCYHKE COOTBETCTBYET yIiy 3,5 + 0,06 = 3,56°.
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Qb opyoosarnue u mamepuaibl.

[IomsspHUMeETp ¢ KIOBETOH, BOASHAS OaHs, CKIISHKA C IIPHTEPTOH ITPOOKOH, TEPMOMETP, IIIIHHAPEL Ha 10
MJI, PacTBOP caxapossl 20%, pacTBOPEI COJISTHOHN KHCIIOTHL 1H., 2H., 3H., 4H.

OCHOBHasI XHUMHYecKas MocyAa: MPoOHPKH (B INTaTHBE), KOIOBL, XHMHYECKHE CTaKaHBI ITOCIIe paOOTHI
TIIATEIIEHO BBEIMBITH, BECHI C Pa3sHOBECOM, IIPHOOPBI, HCIIONB3YeMaAs UIS ITPOBEICHHS OTIEIbHBIX
rmabopaTOpHBIX PaboT, BEITAETCA H CAAETCS YHCTas J1abopaHTy.

TexHuKa o e3onacHocmii NPy _6 bINOJIHEHUIL J1A0 OpamopHoIL_pad omsl:

-aKKypaTHO 00paIarsCcsa CO CTEKIITHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYABl YOHPATh C
ITOMOIIBIO COBKA M INETKH;

-Bce paloTHI, CBA3AaHHBIE C BBIAECIICHHEM SIOBHTBIX, JIETYUHX H HEMPHATHOMNAXHYIIHX BEIIECTE,
IPOBOJHTH B BRITSDKHOM IIKa(y;

-IIPH OITPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE cOCVAa JAepKaTh Ha paccTosHHM 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 pa30aBlIeHNH KOHIIEHTPHPOBAHHBIX KHCIIOT BIMBATh KHCIOTY B BOXY,
HO He Hao0O0poT;

-IIPH HAarpeBaHHH ITPOOHPKH HE JepKaTh €€ OTBEPCTHEM K cede HIIM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarpeBAEMOH KHIKOCTRIO BO H30eKaHHe TIOMafaHHs € Ha JIMI0, PYKH HIIH OJIe XK1Y,

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

-HEeIb 35 ITONB30BAThCA AEKTpOoIpHOopaMi 6€3 COOTBETCTBYIOIIETO HHCTPYKTaKa. ITPH BKIIFOYEHNH HX B
CETh HEJIb34 JIePKaThCs 32 MEeTAJUIHYECKHE IIPEAMETHI (TPyOBI, KpaHbI H T.I1.). 3aIIpelaeTcs BKIIOYaTh H
BBIKJIIFOUATH AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TaKKe II0JIb30BaThCS HEHCITPABHBEIMH HITH

HMEIOIHMH OI'OJIEHHEIE ITPpOBOJd4a HpHﬁDpElhﬂ[;
OJOKYMEHT NoarnnMcAH

SNEKTPOHHOW MOOMUCHIO 'dTOPHH H IDMTE BOAY I3 HaﬁﬂpaTﬂpHﬂﬁ ITOCYIRBI. -
Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6 | )
|Bnapgeneu: Lliebayxoea TateAHa AnexkcaHapoBHa 1 BKYC,
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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 KOXKH, Ha
KOTOPBIH OHa ITOITana, He IMepecTaHeT OBITh CKOJIB3KHM, 3aTeM ITPOMBITH CIIa0BIM PacTBOPOM 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 ANeKTPOIPHOOPHI, IePeKPHITh IToauy raza H BOJBL B
nmabopaTopHIO H yOpaThk padouee MecTo;

-000 BCEX HECYACTHBIX CIYYasIX HeMeIJIEeHHO COOOIIATh IMPEIofaBaTelIio WIH J1aD0OpaHTy.

I pPAKmuidecKdAa Udcmb.

]. IIpoBepuTh OCHAaIlEHHE paGouero MecTa. I3MepHTE H 3allHcaTh TEMIIEPATYPY OITBITA.

2. BKIIOYHTh BOASAHYIO OaHIO MM TEPMOCTAT M JOBECTH TeMIlepaTrypy Xo 60°C. BKIOUMTEH

TTOJIIPHMETP H JIaTh MY ITIPOrpeThcs He MeHee 10 MuH.

3. HaromHuTh KIOBETY AHCTHIUIHPOBAHHON BOAOI (IIPOBEPHB OTCYTCTBHE ITY3BIPLKOB BO3LYXA),
YCTAaHOBHTD €€ B ITOJIIPHMETP H YOEIHTHCS, YTO YTOII BpallleHHI yV ONTHYECKH HeaKTHBHOH BOJBI PaBeH

0". YIamHTh H3 KIOBETHI BOLY.

4. Ormepurd pacTBop caxaposbl M pactBop HCl (KOHIIEHTpamHH H OOBEMEBEI PAacTBOPOB
yVKa3bIBAIOTCS ITpernofaBaTelieM). CiauTh 00a pacTBOpa B CKIIHKY C ITPHTEPTOH NMpoOKoi. B MoMeHT
CMEIIMBAHHS HAYaTh OTCYET BPEMEHH.

5. ITony4eHHOH PpEaKI[HOHHOH CMeCBIO 3aIlOIHHTh KIOBETY IIONSPHMETPA H H3MEPHTH YIJIbI
BpaIlleHHSI TUIOCKOCTH IToNsgpH3aii (o) depes S5, 10, 15, 20, 30, 40 MHHYT OT Hayaja peaKI[HH.

| [pHMEeYaHHE. CE]KE],I)DBH H ITPOAVKT ee IHAPOIIH3d — TINIHIOKO3d BpPAalldiOT IUIOCKOCTDL ITOJIAPH3AIlIH

BIIPaBO, a (PPYKTO3a — BIEBO, IIO3TOMY B XOJ[¢ PeaKI[HH YToJI IIOBOPOTa aHAIIH3aTOPa YMEHbBIIAETCS OT
(prMepHO) -7° 10 0°, a K KOHI[y peaKLMH BpallleHHe CTaHOBHICS ITONIOKHTEILHBIM H3-3a GOIBIIETO

yIEIbHOTO BpallleHH (PPYKTO3EI IT0 CPaBHEHHIO € TTTFOKO30H.

6. OcraBIyrocs B CKIIHKE CMeCh TIOMECTHTh B BOASHYIO 6aHIo HiTH TepMmocTaT IpH 60°C Ha 30
MHH. [IpH 3TOM peaki(is IIPOXOINUT ITPaKTHUYECKH 10 KOHIIA.

CMech OXJIadHTh, 34IlOJIHHIb CHO EKHOBCTY H OIIPCACIIHTID YI'OII BpPAIlCHIA, CGGTEETCTE}"I‘OH[I]I‘T

HACTYIUIEHHIO PABHOBECHS (Olw).
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KonneHTtpanms pacteopa HCI:
Temmeparypa omeita T=  °C
Bpemsa ot
Hayala Yroin OLo— Oleo
No OITBITA t, 1/t BPaIleHHI Oli— Oleo In( oL—0leo) In k.
MITH oL, © Oli— Cloo MI]}I_I
1 0 — — — — —
2 5
3 10
6 0 — — — — —
kcp enqH—
7. PesynpTaThl ITOKa3aTh IIPEIOAaBaTENI0 H 3aHECTH B TaO IHITY.

8. IIpuBecTH B opsmoK paboyee MeCTO H CAATh JeKYPHOMY.

9. IlocTponTs rpaduK 3aBHCHMOCTH In(04—0.o)OT BpeMEHH H ITPOMJINTEL €ro JO IlepeceueHHSI ¢ 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—Oleo)

In = In (0l—0lw) — In (0L;—0lw)
H 1/t 151 Ka)KJI0ro MOMeHTa BpeMeHH , Pe3yIbTaThl 3aHECTH B TaOIIHITY.

12. PaccunraTsp A7 KaX 0T O HHTCPBdlIla BpEMCHH KOHCTAHTY CKOPOCTH HHBCPCHH CaXdPO3hI.

| (CLo—Olo) |

k=—1In = [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.

5T0 MOKHO MIPOHJITIOCTPHPOBATH CXEMOIH:

BpEM ——
NOKYMEHT I:ID,qI'IHCAH
SNEKTPOHHOM NOANMUCHIO OTPE30K Olo—0Of — KOJMYECTBY Caxaposbl X,
Ceptudburar: 12000002A633E3D113AD425FB50002000002A6
]EﬂaﬂEﬂELl,Z lWebayxoea TateAHa AnekcaHapoBHa

OK Oli— Ol ITPOITOPIITOHAJICH OCTaBOICMYCH
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HEIIPpOPCAarHpOBaBIIIIM KOJIHYCCTBY CaXapPO3EI C[:, IOIH, YTO TO K< CaMOcC, Co—X. HGCI{GHLI{}*' BCIIMYHHY

Clp HEBO3MOXHO OIIPEACIIHTE SKCIICPHMCHTAJIBHO, e€ HaxXoIdaT Ipﬂ(l)H‘IEGI{H: IIPHYEM CpP4a3¥Y B BHJIC In

(OL—Olao ).

13. Ilocmne TOTI'O, K4dK 6}",[[}"1‘ HalIeHbl KOHCTAHTEI CKOPOCTH HHBCPCHH JJIA KaAJ0I'0 MOMCHTAd BPCEMCHIH,

BEIUHCIIUTE CPeJHEE 3HAUEHHE Kepems.
14. PaccuuTars 3HEPIrHIO aKTHBALHH 110 YPAaBHEHHIO APpeHHYca:

 RTIT: ko
E" = In
T.—- T, ki

HCIIOIIB3YAd VYKd3dHHBIC IIPCIIOAABATCIIEM 3HAYCHHA ko 1 T, mn3 TabmHIBI H ITPHHHMAA

5.‘

TeMIlepaTypy OIbITa 3a T, a cpegHee (TeopeTHYecKoe) 3HaYeHHe KOHCTAaHThI CKOPOCTH — 3a K.

KoHCTaHTBI CKOPOCTH HHBEPCHH CaXapo3bl B IIPDHCYTCTBHH COJISIHOM KHCJIOTbI

KomreHnTparms kx10°, yvom!
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%, Muy ! |
3H. 1,80 4.6 6,21 8.07
4H. 2.52 6.45 1041 13.46

15. PaccumnTarh BpeMs ITOIYIIpeBpamieHHs (ti/2) H BpeMsI HHBEPCHH Caxapo3bl 110 YPaBHEHHSIM:

In2 0,6932
lin= = ;
k k
Inl,L1111  0,1054
Liog = =
k k

16. ChpopMyIIHPOBaTh BEIBOJBI.
Tpebosanusa K oghopmiieHIo 1ad0p amopHoil pad onsl 1 OMUenty.

1.BermmonmHeHne 1a0opaTOpHBIX PadoT COIMPOBOKIAKOT 3aIllHCSIMH B JlabopaTOpHOM JKypHaine. Ha
THTYIIBHOM JIHCTE JIa0OpaTOPHOrO »KypHalla JOIKHEI OBITh IIPe[CTAaBIIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHSI M HHHI[HAIIEL YYaIerocs, HoMep Kypca H TPYITOIbI, Y4eOHBIH TOfT.

2.0T4YeT O BHIITOJIHEHHOH JTadopaTOpHOH padoTe JOIKEH COAEPAKaTh CIEAVIOLIHE CBEISHI:

*HOMEP palOTHI H €€ Ha3BaHHE,
* 1aTy BBITIOITHEHHS Pa0OTHI,

*I[eTIb PAOOTHI;

AOKYMEHT NoanmncAH
l SNEKTPOHHOW NMOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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*KpaTKOe OITHCcaHHe Xoa paboThI ¢ YKa3aHHEM YCIIOBHIL IIPOBEJeHHS OIbITA,

*PHCYHKH M CXeMBI HCITOb3YEMBIX ITPHOOPOB,

*HAOIFOIEHH A,

*YPaBHEHHS ITPOTEKAIOIIMX PEAKIIHIL,

*pPacyEThI, TAOIHIIEL, IT'PapHKH,

*BBLIBOJIEI.

3.JIabopaTOpHEBIN KYPHAII HYKHO BECTH YHCTO H aKKYPaTHO, 3aITHCH JOJIKHEI OBITh JIAKOHIYHBIMI.
4.0OT4ET O NMPOoBEeAEHHOH paboTe IIPOBEPSET H ITOAIIHCHIBAET ITPEIIOAABATEND.

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

6.CTYIEHTHL, TTOIYUYHEBIIHE 3a4ET IO J1a00paTOPHOMY ITPaKTHKYMY, JOITYCKAIOTCI K clade SK3aMeHa I10
KYPCY HEOPraHHYECKON XHMHH.

KoumpoJibtble 6onpocst :

1. JlaiiTe oIpedelneHHe CKOPOCTH PeakKIHMH, IOopsaaka peaklyH. IlosgcHHTe (QH3HYECKHII CMBICT
KOHCTAHTHI CKOPOCTH PEAKIIH.

2. Kaxme pu3nyeckie SBIeHHS HCIIOIb3YIOTCS B YCTPOHCTBE ITOIIPHMETpa?

3. 3armnmre ypaBHEHHe peakiui. lIofcHHTE, KaK OCOOEHHOCTH XHMHYECKOIO CTPOEHHS HCXOIHBIX
BEIIECTB U IPOAYKTOB PEAKIIHH BIIMSIOT Ha OIITHYECKHE CBONCTBA PacCMAaTPHBAEMOH CHCTEMBI?

4. 3armHImuTe KHHETHYECKOE YPaBHEHHE IS PEaKI[MH THAPOIM3a caxapo3bl. OOBSICHHTE, IIOYEMY 3Ta
PeaKIH s IIPOTEKAET I10 IIEPBOMY TTOPSIKY.

5. BriBemure (OpMYIIBI AN pacdyeTa KOHCTAHTBHI CKOPOCTH peaKI[HH IIEPBOrO ITOpSAKa H IlepHOAa
MOMYIIPEBPAIIEHHS. YKaKuTe (PH3HYECKHI CMBICI H Pa3MEPHOCTh KOHCTAHTHI CKOPOCTH TaKOH
PEAKIHH.

0. IToueMy KOHCTAHTBHI CKOPOCTH HHBEPCHH CaXapo3bl, BEIYHCIIEHHEIE HA OCHOBAaHHH IEPBBIX JIBYX-TPeX
H3MepeHH, OOJbINEH YaCThIO He IIPHHHUMAKOT BO BHHUMAHIE?

Cnucox Jium epamypast.

1. Bpsmrckmit B.4. KommonaHas Xy [ OnmeKTpoHHBIN pecypce]| : yueOHoe mmocobue / B.51. BpsaHckii.
— OJIEKTPOH. TeKCTOBBIE HaHHBIe. — (Caparor. Bysoeckoe obpaszoanne, 2017. — 104 ¢. — 978-5-

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

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

| OnexTpoHHBIH pecypc| : yuyeOHoe mocobue / O.B. Ileperonyas, C.A. CokomoBa. — DOJIeKTPOH.
b el SFs el e e bl T OEIEYI T T ™ n Fah oWkl Fa s i n U AT Y N TS Ry '!"‘I!"-f!' -!_1 1 T

] NOKYMEHT AOANMGAH OCYIApCTBEHHBIN ATpapHBIIl YHHBEPCHTET HM.
- SNEKTPOHHOW NOANUCHIO _
[Cepripiitat | 12000002A633E3D113ADA25FB50002000002A6 c. — 2227-8397. — Pewm mocTyma:

|Bnaneneu: LeGayxoea TateAHa AnekcaHapoBHa
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3. @msnyeckas XuMHS. TeopHs H IIpaKTHKA BROIOTHEHNSI pacuyeTHRIX padoT. YacTth 1. OKCTEHCHBHEIE
CBOICTBAa T'OMOI'€HHBIX CHCTeM |OnekTpoHHBIN pecype| / E.M. CrenaHoBckux [H ap.|. — DOIeKTpoH.
TEKCTOBBIE JaHHBle. — EKaTepHHOYpPr: YpalbCKHI (eJepalbHbIi 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 |DOnekTponHBI pecype] / E.M. CtenaHoBckuX [H 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'puroprea JI.C. Ou3HyecKkass XHMHS | O1IeKTpoHHEIH pecypc|: yueOHoe mocobne/ I'pHropreBa
JI.C., Tpudonopa O.H— DmnekTpoH. TeKCcTOBBIe JaHHBIe.— 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

JlabopaTopnasi padora Ne 2
Tema: N3y4YenHe KHHeT HKH PeaKIHH B3aHMOAelCT BHA XJI0PH/IA JKeJie3a ¢ HOAHI0M 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 KalnHS HOAHIA BBIACISETCS OKpaIlleHHOE BEINECTBO - HOJ,
IUHAMHIKY HaKOIUIEHHS KOTOPOrO0 MOKHO OIIHCaTh KOIMYECTBEHHO, HCIIONL3YS IIpHOOD A
OIIpeAelIeHH I ONITHYECKOH ITIOTHOCTH — (POTOANIEKTPOKOIOpHMeTP (DIK).

Peakiis

2FeCl; + 2KI1 = 2FeCl> + 2KCI + 12
SIBISIETCS. OMMOTIEKYIISIPHOH M €€ CKOPOCTh 3aBHCHT OT KOHI[EHTPAIHMH 000HX peareHTOB:
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
SNEKTPOHHOW NOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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C: — KOHIIEHTpaIHs ITPOAYKTa B JAHHBIH MOMEHT BPEMEHH.

Vempoiicmeo u npuniun oeiicmeuss ¢gponoxonopumenmpd

[ IpHHIIHITHaTIbHAs cXeMa ITpHOOpa H300pakeHa Ha PHCYHKE.

JIyvu cBeta oT HcTOYHHKA (1) mpoxomur uepe3 cBeTODHIBTP (2) M TOMajacT B KIOBETY C
HCcCIIeyeMBIM pacTBOpoM (3). B pacTBope 4acTh CBETOBOrO MOTOKa ITornornaeTcsa. OcmabaeHHBIN 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 HCCIIeAyeMOM pacTBope. Kak IpaBHIO, IIBET CBETO(HIIBTPA JOIKEH OBITH
IOTIOJIHUTEILHBIM K I[BETY HCCIIeAYEMOIr O pacTBOpPa.

3. Ilepex HauamoMm paborel mpudop OamaHcHpyeTcs. /I 3TOro B KIOBETOAEPXKATElIb IMOMEIIACTCS
KIOBETA C 3TAJIOHHBIM PAacTBOPOM H CTPEJIKA ITOKA3bIBAIOIIETO MPHOOpa YCTAaHABIIMBAETCSI Ha HYIIb
PETYIISATOPAMH « Y CTaHOBKA HYILD», «I pydo» M « TouHO».

4. Kroeera ¢ HcClIeqyeMBIM PacTBOPOM IIOMEINAETCS BO BTOPOH KIOBETOAEP KATelIb, BBOIUTCS B
CBETOBOI JIVY M C TTOMOII[BIO ITOKA3BIBAIOILET O ITPHOOPa OIPeAeIIeTCs eT0 OITHYECKAS INIOTHOCTE.

Qb opy0 06 aHuie U MaAmMepuabl.

(DOTOKOIOPHMETP, MepHasd Iocyna, cTakaHbl Ha 100 mor, canderka , pactBopsl KI u FeClz 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, JIETYYHX H HEINPHATHOIIAXHVYIIHX BEIECTB,
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 rasza IOCTYIIaTEIbHBIMH JBIKEHHSAMH JIaJJOHH OT OTBEPCTHSA K JIMILY;

-IIpH HAJIMBAHHH PEaKTHBOB HE HAKIOHATHCS HAJl COCYAOM BO H30eKaHHE ITOINMaJaHus OphI3r HIIH
YACTHI[ Ha JIMIO HIIM OHeXAY. ITPH pa3z0aBIIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIMBATh KHCIIOTY B BOLY,
HO He HaoOOopoT;

-IIpH HarpeBaHHH ITIPOOHPKH HE JIepKaTh €€ OTBEPCTHEM K cede WIH B CTOPOHY COCEla. HE HAKIIOHSIThCS
HaJ HarpeBacMOH KHIKOCTBIO BO H30€KaHIE TTOalaHN A €€ Ha JIHI[0, PYKH HIIH OJIEXKIY;

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

~HEIb 34 I0JIb30BATHCA BIIEKTPOIpHOOpaMH 6e3 COOTBETCTBYIOIIET O HHCTPYKTaka. IIPH BKIIFOYEHHH 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 XHUMHYeCKOH JTa00paTOPHH U IHTH BOJY H3 I1a00paTOPHOH ITOCYIIEL. -
-KaTerOpHYECKH 3aIpeInacTcs IMpo0oBaTh PeakTHBEL Ha BKYC,

-IIpU IIOITAJAaHHH Ha JMI0 WM PYKH OpPBI3T KOHI[EHTPHPOBAHHBIX KHCIOT TIOCIE CMBIBAHHS BOJOH
IIPOMBITE CIIaOBIM PACTBOPOM COJBL. INENOYL CIIEAVET CMBIBATh O TeX IMOP, IOKa YYaCTOK KOXKH, Ha
KOTOPBI OHa IToITaia, He MEPECTAHET OBITh CKOIIB3KHIM, 3aTEM IIPOMBITE CIIa0BIM PACTBOPOM VKCYCHOH
KHCJIOTBI H HAJIOKHTh ITOBSI3KY H3 BaThl, CMOYeHHOH 3%-HBEIM pPacTBOPOM II€pMaHTaHaTa Kaiausa (M3
aInTeyKH B TaOOpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadoThl BEIKIIFOYHTE H3 CETH BCE 3NEeKTPOIPHOOPHI, IIEPEeKPHITh Iolauy ra3a H BOJBL B
nabopaTOpHIO H YOpaTek pabouee MeCTo:;

-000 BCEX HECYACTHEIX CIIYYasX HEMEIJIEHHO COOOIATh IPEIOAaBaTENIO WIH JIaDOpaHTYy.

IIpakmuveckan uwacme:

]. ITpoBepHTh OCHAIEHHE pabodyero Mecra. M3MepHTh M 3aIlHcaTh TEMIIEPATYPY, IIPH KOTOPOIL

ITPOBOIIITCA OIIBIT.

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

pHOOP M JIaTh €My ITIporpeTrbcsa He MeHee 20 MHH. Y CTaHOBHTh CBETO(IILTP C JJIMHOH BOIHEI CBeTa

490 HM.

3. [IpHrOTOBHTH PACTBOP CpaBHEHHS IS OaTaHCHPOBKH ITpHOOpa. J[III 5TOr0 CMEIIATh PaBHEIE

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

4. 3amuTh PacTBOpP CPAaBHCHHA B KIOBCTY H VYCTAHOBHTD e€ B JaIbHHI KHOBETOJACPAKATCIID

] AOKYMEHT NOAMNMCAH BIIIIKY KIOBETHOI'O OTAENEHHSI H pe opaMH
3NEKTPOHHOW NOANMUCHIO A PETYILITOP

|Ceprudmkar:, - 12000002A633E3D113AD425FB50002000002A6 Th CTDEY TOKAREBAIOMIEro TOHEobA HA H

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa PeIky I 1p P yIIb

)
Nencreutened: ¢ 20.08.2021 no 20.08.2022



5. OrMepHTDb paBHBIE 00BEMBI (ECITH HE YKa3aHO 0c000, TO 110 2 MI) pacTBOPOB XIIOPH/A JKelle3a
(II) m moguma xamusg. CIHNTh 3TH PacTBOPBEI H TINATEIBHO IlepeMellaTh. B MOMEHT CIIMBaHHSA HadaTh
OTCYET BpeMeHH.

6. ITomy4eHHOII CMECBIO 3allONHHTh KIOBETY H YCTAHOBHTH €& BO BTODPOI KIOBETOIEPKATEND
nmpuoopa. C ITOMOIIBIO COOTBETCTBYVIOIIETO PhIYakKKa BBECTH €0 B JIYU cBeTa. M3MepHTh BEIHUYHHY

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

IMPpEKPAIICHITA PEAKIIHIH. CHIHaJIOM €€ OKOHYaHII CIIVAMT ITIOJIIVHCHIIC TPEX OJHHAKOBBIX 3HauYeHHH D

IHOAPAL. Bce maHHBIE 3aHECTH B TﬂﬁHI]l[}".

Temmepatypa T = °C OOBEMEI PACTBOPOB peareHToOB, 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

MTOCTPOHTH rpapHK 3aBHCHMOCTH D = f(t) (CM. PHCYHOK HHIKe) H OIIPeJeIHTh 10 HeMY Digic.

A

9. I1o JaHHBIM, IIPHBEAEHHBIM B TaOJIHIlE, ITOCTPOHTH KATTHOPOBOYHEIH I'padpHK

KoHIleHTpaigiga
moma, Cx10°, 0,5 | 1.5 2 2.5 3 3.5 4 4.5 5
"I JOKYMEHT NOAMUCAH ' '
SNEKTPOHHOW NOAMUCHIO
Ceptudcdmkar: 12000002A633E3D113AD425FB50002000002A6 .
Bnapeney: Leb3syxosa TaTtbAHa AneKcaHapoBHa 0’44 0’52 0’59 0’66 0’74 0’8 1
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saBUCHMOCTH D = f (C) (cMm. puc. Hmke). C ero IOMOMNBI METOJOM HHTEPIIOIISIHH OIPeJeIHTh
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 BBIHHCIIHTE CPCIHEC

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

KOHCTaHTa CKOPOCTH ko =2,8x10°:

Earc:r = In d

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

Ipedosariia Kk ohopmieHiLIo J1ad opamopHoi padomslt i omuemy:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B JIadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIMCTE JIaDOPaTOPHOI'O KYPHala IONKHEI OBITH IIPeJCTABIIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIUIHS H HHHIHAIIBL YYaIl[er ocsI, HOMep Kypca H I'PYIIOIbI, Y4eOHBIH TOJT.

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

5.K cmaue 3ayéra 1o IadopaTOpHOMY TIIPAKTHKYMY JOITYCKAIOTCS CTYAEHTBI, BBIIOIHHBIIHE H
IIOAITHCABIIE YV IIPEIOJaBaTelIsd BCe AOMAIIHHE H J1a0opaTOpHBIE PadOThI, CHAABIIIE KOIOKBHYMEL,
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.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 3aKIrOYaeTCcs METOJI CTAI[HOHAPHBIX KOHIIEHTpaI[Mi? Kakas cTaais peaKi[HH Ha3bIBACTCS
TIMMHTHPYIOIIEH?

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

6. Kakoi (pH3HYeCKHII CMBICII HMEIOT ITapaMeTPhI THHEHHOH PErpeccHH a H b ypaBHeHH
Ink=a+b~J

Cnucok Jaumepamypol.

1 .Bpsmrckmit b4, KommonaHas xumMusa | OeKTpoHHBIH pecypce| : yueGHoe mmocoOue / B.51. BpsHeKmHit. —
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. IIpakTHKyM ITO0 aHAIMTHYECKOH XHMHH. (DH3HKO-XHMHYECKHE METOABI aHalIH3a
| OnexTpoHHBEIH pecypc| : yuyeOHoe mocodme / O.B. Ileperonuas, C.A. CokomoBa. — OJIEKTPOH.

TEKCTOBBIE JaHHBIE. — BopoHexk: BopoHeXCKHH [ ocymapCcTBeHHBIH ATpapHBIH YHHBEPCHTET HM.

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

-|Gepmq]mar; 12000002A633E3D113AD425FB50002000002A6
|Bnapeneu; lLleBGayxoea TateAHa AnekcaHapoBHa
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3. Qu3HyecKasd XMMHS. TeopHs M IIpaKTHKA BBRIMOJHEHMS pacueTHBRIX paboT. HacTte 1. DKCTEHCHBHEIE
CBOICTBAa T'OMOI'€HHBIX cHCTeM |OmnexkTpoHHBIN 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 H IIPpaKTHKa BBITIOJIHEHHS pacueTHBIX pador. Yacts 2. XHUMHYECKOE 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'puropbera JI.C. Ou3nyeckasa XUMHSA | IeKTPOHHBIH pecypc]|: yueOGHoe mmocobue/ I'puropbera JI.C.,
Tpuponoa O.H.— DOnexkrpoH. TekKcToBble JaHHble.— M.. MOCKOBCKHII TOCYyJapCTBEHHEIH
CTPOHTENILHEIN VHHBepcHTeT, AN IIm 2Op Memgma, 5bC ACB, 2014.— 149 c¢.— PexuM pocryia:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 1m0 mapoimo

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

Ta00paTOPHBIH ITPAKTHKYM / . — ONIeKTPOH. TEKCTOBEIE JaHHBle. — CaparoB: At IIn Op Memna, 2018.

— 118 ¢c. — 978-5-4486-0057-9. — Pexim poctyma: 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 HaOIFOJEHHEe 3a SBIEHHEM OOpalleHHs (as;

OITPEACIICHHC }"GTDﬁ‘]IIEGCTH BI&I}"J]LGI]IUI METOJOM JHAI'PAaMM GTH@HJILHDGTH; OITPEACIICHHC HDpGI‘DEDﬁ

KOHIICHTPAIIHH SMYIIBI'aTOpPa.

Dopmupyemsle KomnemeHyuu: IK-4.
Teopemuueckana yacmoy:

KoHnpeHncarmonuslii MeTo. Ilap ogHOH XHAKOCTH (AHcIIepcHas (a3za) HHKEKTHPYETCS IIOJ
IIOBEPXHOCTBIO APYIOH, OOpa3yIOIEH MHCIIEPCHOHHYIO Cpely. B Takix YCIOBHSX IIap CTAHOBHTCS
TIEPECHIIIIEHHBIM H KOHACHCHPYETCS B BHE Kallellb C pasMepaMH ITOpsaKa 1 MKM.

KOoHIeHCAaIMOHHBIH METO INMMPOKO ITPHMEHSIOT IJIA IIOIYUEHHS a’po30ied. Eciau B clerka
IIePEeCHIIIEHHEIIT ITap BBECTH O4YeHb ManeHbKHe (40 107° ¢M) YacTHIIBI H ITO3BOIHTH MM 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.

MHHHIMaIbHYIO KOHIeHTpammo IIAB, IIpH KOTOpPOH CVIIECTBYET YCTOHUMBAS SMYIIbCHSL,

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 ITPHTOTOBHTEL SMYJIBCHH C COAep KaHHeM HellolIsapHoil da3sl 30% B
I'PaayHPOBAHHEIX IIPOOHpKax Ha 20 MII.

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

Yepes yac mocie IIpUTOTOBIIEHHS SMYILCHH TTPOBEPSIOT HAIMYHE OTHAEIHBIIEHCS HEIIOIISPHOH
(a3sl H OIMpPeAeIsSOT IMTOPOrOBYIO KOHIIEHTPAIHIO cTa0HITH3aTOPa.

CpaBHHBAOT 3HAYEHHS IMOPOrOBOM KOHIEHTPAIMH CTaOHIIM3aTOpa NI pPasiIHYHBIX CIIOCOOOB
ITUCIIEPTHPOBAHH A H OOBSACHSIOT IMOTYYEHHEIH PE3YIILTAT.

TeopeTHUecKas 4acTh.

OMyJIIbCHEH Ha3bIBaeTCS JHCIIEPCHAS CHCTEMa, COCTOSINASA M3 JBYX (HJIH HEeCKOIBKHX) KHIKHX
¢da3. YcimorHe oOpa30BaHHS TaKHX CHCTEM — IIOJIHAS IJIH YacTHYHAs HEepPacTBOPHMOCTH BeIIeCTBa
THcIIepcHOl a3kl B cpelie. IloaToMy BelecTBa, 0Opa3yrOIHE pa3IHYHBIE (Pas3bl, JOIMKHBI CHIIBHO
pazIM4yarbCsd IIO0 CBOEH ITOSIPHOCTH. IIpakTHYecKmii HHTepeC H HaHOOIBIIEE PacIpoCTpaHEHHE
MOTYYIJIH SMYJIIbCHH, B KOTOPBIX OJHA H3 (a3 — Boja. B sTHX ciydasx BTOpyro (ha3y IpelCTaBILIET
HEITONIApHAs HWJIH MAaJIOIOISpHas JKHAKOCTh, HasblBaeMas B 0OImeM cioydae MaciaoMm (OeH30IL,
XJ10po(hOpM, KePOCHH, pacTHTEIIbHbIE H MHHEpAIbHEIe Maclia H T.J.). OTH (a3sl 00YyCIIaBIHBAKOT JBa

OCHOBHBIX THIIa SMYJIbCHII — JHCIIepcHH Maciha B Boje (M/B) um Bomel B Macne (B/M), npsmeie u
oOpaTHBIE SMYIIbCHH COOTBETCTBEHHO. B 3aBHCHMOCTH OT KOHI[eHTpallHH JHcIiepcHOH (da3pl (Co)
SMYIIbCHH IIOAPa3JelTEOT Ha TpH Kiacca: paszbaBleHHble (Co<0,1%); KOHIIEHTPHPOBAHHEIE

(0,1%<Ca<74%) H BEICOKOKOHI[EHTPHPOBAHHEIE, IO CTPYKTYpe OMmu3kHe K IeHaM (Co > 74%). I'paHmia
MEXKAY IBYMS ITOCIIEAHHMH KJacCaMH OIIPeJelsSeTcsI TeM, YTO YaCTHI[BI JHCIIEPCHOHM ()a3bl MOLYT
COXpPaHHTh c(epHYECKYI0 (OPMY BIUIOTh JO0 OOBEMHOH JOIH, COOTBETCTIBYIOMIEH IUIOTHEHINEH
VITAaKOBKE IIIAPOB.

OMYIIBCHH B OCHOBHOM OTHOCSTICS K TPYOOIHCIIEPCHBIM CHCTEMAM C  Pa3MepOM Kareib oT 1 10
100 mxM. Kak M BCe IHCIIEPCHBIE CHCTEMEIL, YMYIIBCHH 3aHHMAIOT ITPOMEKYTOUHOE ITOIIOKEHHE MEXKIY
MOJIEKYIISIPHBIMH CHCTEMAaMH H COCYIIECTBYIOIMMH MakKpodazamu. I1osToMy H K ITOJTYYEHHIO HX BETYT
IBa ITyTH. ITHOO ApoOJjIeHHe KPVIIHBIX Kallelb 10 TpeOyeMOH MJHCIIEPCHOCTH, MO0 OOBEIHHEHHE
MOJIEKYTI B arperarhl YKa3aHHBIX Pa3MepOB.

KoHpeHncarmoHHbI MeTof. Ilap ogHON XHIKOCTH (JHcIiepcHas (aza) 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 IS ITOJIIVHCHHA ﬂBpGBGJIEﬁ. EciH B cierka

) I NOKYMEHT MOoAnUCAH | [OF° 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 aspo30iIH CTaHYT ocedaTh B JKHAKYIO Cpedy, TO TEM CaMbIM OOpa3yercs
MOHOIHCIIEPCHAS 3MYIIbCHS.

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

OMVYIIBCHH — TETEPOTr€HHBIE CHCTEMBI, COCTOSIIHE U3 JBYX B3aHMHO HEPACTBOPHUMBIX JKHIKIX
(a3. oJHa U3 KOTOPBIX JUCIIEPTHPOBaHAa B BHJe Kallellb pazMepoM 0.1-100 MKM B Apyroi HellpephIBHOH
(paze, SBISIOINEHCA JHCIIEPCHOHHON cpeZloi. Pa3miyaroT SMyIIbCHH HETIOISPHOH KHAKOCTH B ITOISIPHOMH
— IIpsMbIE 3MYIILCHH THIIA Maciio/Boga (M/B), M sMyIIbCHH IIOJIIPHOH KHAKOCTH B HEIOJISIPHOH —
oOpaTHBIE AMYJIIbCHH THIIa Boja/Maciio (B/M).

KOHIIEHTpHPOBAHHBIE SMYIIBCHH HEIB3S IIONYYHTh Oe3 BBEHEHHS B CHCTEMY HeOOIBIINX
H00aBOK CIIEI[HAIIPHBIX BEINECTB, HA3BIBAEMBIX MVIbraropamMu. MexXaHH3M CTaOIIH3HPVIOIIETO
IEeHCTBHS 3MVIIBIaTOPOB OMPEHEISIeTCS HMX XHMHYECKOH IIPHPOAOH M pasiIHyacTCcsS IS SMYIbCHI
Pa3THYHBIX THITIOB.

CrabHim3aToOpaMH SMYIIbCHH MOI'YT OBITE:

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

aJgcopOrHel M CHelMHYeCKOH OpHeHTaIel IH(QIILHBIX MOIeKyld. I cTaOHIH3allHH ITPSMBIX
SMYIIbCHIT HeoOxomumo, 4ToOBl IIAB Xopomio pacTBopsiiock B BoAe (MBIIa IIEJIOYHBIX METAIIJIOB,
AJIKIIICYIIb (DAThI, alIKIUICYIIb()OHATHI), JJIS ITOIYYEHH S OOpaTHBIX — B Maclle (MbUIA IMIEIIOYHO3EMEIIbHBIX
METaUIOB) — TIpaBIwIO bankpodra. B 3aBucumoctH oT THna [IAB (KaTHOHHBIE, aHHOHHEIE,
aM(pOIIMTHBIE, HEHOHOIeHHBIE) YAaCTHI[BI SMYIbCHH OBIBAIOT HE3apsOKEHHBIMH HIIH  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 albOyMHH, Ka3eHH), CallOHHHBI. Ha rpaHmile
paszesa BOJHBIH pacTBOp/Macio B pe3ynbTaTe afgcopOinmy BMC Bo3HHKaeT reneoOpasHbIH MexX(pa3HbIH
CIIOH, OONAaJArOIIHH BEICOKOH CTPYKTYPHOH BSA3KOCTHIO.

TBepable SMYIbIraTOPEl JOIDKHBL OTBeYaTh CIIEIYIOIHM TPpeOOBaHHIM:

1) PasMep JacTHI[ TOPOINIKA JOKeH OBITh OUEeHb MajbIM ITO CPAaBHEHHIO C pa3MepoM KalloH. 2)
YacTHIl JODKHBEI 00IagaTh CIIOCOOHOCTBRIO H30HMpaTelIbHO CMAuyMBAThCSA OMHOH M3 KHIKOCTEH H
BCIIEJCTBHE STOI0 KOHIIEHTPHPOBAThCS Ha I'paHHIle pasfiena (a3. ['mapodpHIbHBIE YacTHIBI (TJIHHBI,
THIIC, KpeMHe3eM, KalIbI[HThl) CTa0HIH3HPYIOT MPSIMBbIe AMYIIbCHH, THAPO(OOHbIe (caka, ITOITHMepPHEIE
MTOPOIIKH ) — oOpaTHbIe. 3) KoHIIeHTpal[HsI YacTHIL Ha TpaHHIle pa3jelia (a3 JoNKHa OBITh JOCTaTOYHOH

™ Tr T ."'"';E‘!"‘L""E'—':':""".'!":""'ET!TT.""! ."'1."".""2"".".'""".'!"."."'"".;-;' TTETFATTTATY TTL TTETE AMITT A W FACF ST T S
NIOKYMEHT NOONVCAH AHHBIX T4CTHL.

SNEKTPOHHOW NOANMUCHIO
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IIPHPOAY AMyIbraropa. Harprmep, sMyJbCcHIO OeH30/1a B BOJAe, CTaOIIH3HPOBAaHHYIO PACTBOPHMEIM B
BOJIE OlIeaTOM HaTPH, JIETKO IIPEBPATHThL B BMYIBCHIO BOABI B OcH30ie. [[18 3TOro Hamo J00aBHTH
PacTBOP KakKOH-HHOYAL COINH C ABYX- HJIM Tpex3apsaaHbIM KaTHoOHOM, HampuMep CaCl.. Xitopupg
KaJIbI[HS pearHPyeT C OlIeaTOM HAaTpHA, H 00pa3yeTcs HEPACTBOPHMEII B BOJE OJIeaT KallbI[HS, KOTOPBIH
pPacTBOPSETCS B OeH30IIEH CTaOHIIH3HPYET 3MYIILCHIO BOJBI B OEH30IIE.

Qbopyoosarie U Manepuapl:

PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BEICTABJISIIOT Ha ITOIKH JTadOpaTOpPHBIX CTOJIOB. Peakiie
PeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H IMIENOYH, ITaXy4yHe BelllecTBa (HaIlpHMepP, CEPOBOAOPOI,
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 BHIJAEIIEHHEM SIOBHTHIX, JETYUHMX H HENPHATHONAXHVYIIHX 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 IOCTYIIATEIbHBIMH JBIKEHHAMH JIaJJOHH OT OTBEPCTHSA K JIHIY;

-IIpH HAJIMBAHHH PeaKTHBOB HE HAKIOHATHCS HAJl COCYAOM BO H30eKaHHe ITOINMajaHus OphI3r HIIH
YACTHI[ HA JIMIO HIIHM OHeXKAY. ITPH pa3z0aBIIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIHBATh KHCIIOTY B BOLY,
HO He Hao0O0pOoT;

-IIpH HarpeBaHHH ITIPOOHPKH HE JIEpKaTh €€ OTBEPCTHEM K ceOe IIH B CTOPOHY COCEla. HE HAKIIOH ST CS
HaJ HarpeBaeMOH KHIKOCTBIO BO H30€eKaHIe TTOMalaHu g €€ Ha JIHNI0, PYKH HIIH OJIEkKIY,;

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

-HEIb 34 IOJIb30BATHCS JEKTPOIpHOOpaMH Oe3 COOTBETCTBYIOIIETO HHCTPYKTaka. IIPH BKIIFOYEHHH 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 IIPOBOJIa IIPHOOPAMH

-3allpeInaeTcs MPHHIMATE ITHIIY B XHMHYeCKOH JTa00paTOPHH U IHTH BOJAY H3 I1a00paTOPHOH ITOCYIIEL. -

-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, ITIOKA YHACTOK KOXI, Ha

Bnageneuy: lebayxoea TatbAHa AnekcaHapoBHa

] \[, 3aT€M ITIPOMBITH CJIa0BIM PAcTBOPOM YKCYCHOH

Nencreutened: ¢ 20.08.2021 no 20.08.2022



KHCIIOTHI H HAJOKHTh ITOBSI3KY M3 BaThl, CMOYeHHOH 3%-HBEIM pPacTBOPOM IIepMaHTaHaTa Kamaus (M3
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 COOOINATE ITPEIOgaBaTeli0 HIH 1a00paHTy.

Ipaxkmuueckas uacmso:

lonyuenue smynncuil

B 1Be 1m1ockoIoHHEIe KOIOBI HaIIUBaroT 110 10 Ml rekcaHa, JJIs HarlISTHOCTH OKPAIIIEHHOT O KPaCHTEIIEM
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
HETIPEPBIBHOM B30aIThIBAHHH. KOIIOHI IDIOTHO 3aKPRIBAIOT ITPOOKAMH H CHOBA SHEPIrHYHO BCTPSIXHBAIOT
IUIS TIOTITYUEHHS SMYJIIbCHI. COIIOCTABIISIOT YCTOHYHBOCTE SMVYIILCHI B 1 -1 U 2-H Kondax.

Obpawentie has smyavcilil

[ IomoBHHY 3MYIIECHH, CTa0IIH3HPOBAHHON OJIEATOM HATPHS, IIEPEHOCIT B YHCTVIO KOIOY U JTOOABRISIOT
IpH BCTpsAxXHBaHHH Io KarpiM 0,5 mm 30%-Horo pacteopa 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 ITOMEIIAFOT Ha IPEJIMETHOE CTEKIIO (IIPH 3TOM clleAyeT H30erarh IIEHBI) H ITOJ
MHKPOCKOITOM OIIPEAENSIOT KaKas 4acTh AMYIIbCHH OKpallleHa — JHCIIEPCHOHHAS Cpejla HIIM (pa3a.

0) ['masHOH NHIIETKOH IIepeHOocAT II0 1 Kamyle ASMYIbCHH Ha IIpeJIBAPHTEIIbHO 00e3KHPEeHHYIO
MTOBEPXHOCTh MPEAMETHOrO CTeKIa H Ha INIACTHHKY, ITOKPBITYIO POBHBIM clIoeM ITapaduHa. Ha cTekie
KaIlJIs pacTeKaeTcs B TOM CIy4ae, eClIH AMYIbcHS 1-ro poma. Ha moepxHoCTH mMapadHHa Karuls 3TOil
AMYIIbCHH COXpaHIET cPepHIecKYO (hOpMY.

B) Merton paszbaBneHHS (a3 OCHOBAaH Ha TOM, YTO 5BMYIIBCHS JIETKO Ppa30aBISeTCS KHIKOCTBIO,
CIIyXKaIlleH e€ JHCIIEPCHOHHOH cpemon. B 2 Orokca IIOMEMAOT 110 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 IIPOHCXOAHT CMEIIEHHE SMYILCHH H JO0aBIIIEMOH KHIKOCTH.
AHAJTOrHMYHBIH OITBIT IIPOBOIST ¢ SMYJIBCHEH, CTAOIIH3HPOBAHHON OleaToM Mg.

r) J/I1 BBISICHEHHS THIIA SMYIIBCHH 4YaIlle BCErO ITPHMEHSIOT KOHAVKTOMETPHYECKHH METOJH. Ecim
AIEKTpHYECcKas IIPOBOAHUMOCTh JOCTATOYHO BEICOKA (OJIH3Ka K IeKTPOITPOBOJHOCTH YHCTOH BOABI), STO
O3HAYaeT, YTO JAaHHAs SMYIIbCHS IEPBOrO poja. SIEKTPOIPOBOIHOCTE 3MYIILCHI 2-TO poja OOBIYHO HE

MeHee yeM B 10° — 10* pas Hike.

I

F

' NOKYMEHT NoarnvucAH
- 3NEKTPOHHOW NOANUCHIO
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TaK’Ke HapHCOBaTh CXeMBI CTPOEHHMS IIONYYEHHBIX B OOOHX CIIVYasxX 5SMYILCHII C VYKa3aHHEM
OPHEHTHPOBKH MOJIEKYII AMYJIbIaTOpa Ha TIpaHHIE MEXKIY IHCIIEPCHOH (pa30M H IHCIIEPCHOHHOH
CPEIOH.

Ipebosarusn K 0hopmieHiLo 140 op amopHoIL padomsl i omuemy:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B JIadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOMKHEI OBITH ITPe/CTaBJIeHBl. Ha3BaHHE YHHIBEPCHTIETA,
(aMIUIHSI 1 HHHIIHAIIBl YYAI[erocs, HOMepP Kypca H IPYIIILI, 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 OIHCAHIIE;

*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 KYpPHAI HYKHO BECTH UHCTO H aKKYPAaTHO, 3aIIHCH JOIDKHEI OBITh JTAKOHHYHEIMH.
4.0OT4ET O IMpPOBeAEHHOH paboTe IIPOBEPSET M ITOAIIHCHIBAET ITPEITOAaBaTENb.

5.K cmaue 3ayéra 1o IadopaTOpHOMY TIIPAKTHKYMY JOITYCKAFOTCS CTYIAEHTBI, BBIIOJIHHBIINE U
IOAITMCABIIIE YV TIPEIOJaBaTENd BCE AOMAIIHHE M IIabopaTOpHEIE pabOTHI, CAABIIIE KOJUIOKBHYMEIL,
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 YCTaHOBIIEHHS THITA SMYIIbCHIH.

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

T

""""" NOKYMEHT MNOOMNWCAH
SNEKTPOHHOW NOANUCLIO
Ceptudbmkar:  12000002A633E3D113AD425FB50002000002A6
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1. Bpsmrckmit B.4. KommonaHas Xy [ OnmeKTpoHHBIN pecypce]| : yueOHoe mmocobue / B.51. BpsaHckii.

— OJIEKTPOH. TeKCTOBBIE TaHHBIe. — (Caparor. Bys3oeckoe obpaszoranne, 2017. — 104 ¢. — 978-5-

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

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

| OnekTpoHHBIH 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. @uzudyecKkas XUMHSA. TeopHsa H IIpaKTHKA BBRIIOTHEHHS pacyeTHRIX padoT. YacTes 1. DKCTeHCHBHEIE
CBOICTBAa T'OMOI'eHHBIX cHcTeM |OmnekTpoHHbIi pecype| / E.M. CrenmaHoBckHX [H ap.]. — D3IeKTPoOH.
TEKCTOBBIE JaHHBle. — EkaTepHHOYpr: YpanbckHil (ellepalbHbIH yHHBepcHTeT, 2016, — 136 ¢. —
978-5-7996-1689-2. — Pexxm moctyma: http://www.1iprbookshop.mi/66611.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: YpanbcKHil (peflepalbHbIl 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 JaHHBIe.— M.. MOCKOBCKHII TOCYZapCTBEHHBIH
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]

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 4

Tema: IlouryyeHne 1meH H H3YY€HHE HX YCTOHYHBOCTH

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

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

@ﬂmupyemme KoMnemernuuu. 11K4.
T eopemuUuecKda Hdcmbs.

[lenHa — gucriepcns rasza (4alme BCEro BO3AyXa) B JKHIKOH IIH TBEPAOH ITHCIIEPCHOHHOH CPEJIE,
MPEJCTARIIAeT COOOH THIIMYHYIO JTHO(OOHYIO CHCTEMY. Pa3mmyaroT pa30aBlIeHHBIE AHCIIEPCHH Ia3a B

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

OOKYMEHT NOAMNUCAH
! ANEKTPOHHOW MOONUCHIO oBOH (pa3el Oonee 70 0OBEMHBIX ITPOLIEHTOB.
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6
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 BOAE ITPHIOTOBILIIOT ABYMS CITOcOO0aMH: PYYHBIM BCTPSIXHBAHHEM H Ha
n1abopaTOpHOM TroMoreHmzarope. IIpH 5TOM ITONYYarOT SMYIBCHH C CYIIECTBEHHO Pa3HBIMH
pacTpeaeleHHIMH 10 pazMepaM H BeJIHUHHAMH JHCIIEPCHOCTH.

OMYIIBCHPOBaHHE ITIPOBOJIT ITPH ITOCTOSHHOM COOTHOIIEHHH ITONSIPHOH H HEeNOISIpHOH (a3, BappHPYS
KOHIIEHTPaIlHIO 3MYJIbIaTopa.

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

Hambomnee pacrpocTpaHeHHBIMH METOJAMH IIOIYVYEHHS SMYIBCHI SBIITIOTCS  JIHCIIEPralHOHHEIE
METOABI, B KOTOPBHIX SMYIBIHPOBAaHHE OCVIIECTBIIIETCS C IIOMOIIBIO ITPOIEINIEPHBIX MEIANIOK,
KOJUIOHJHBIX MEIBHHII, VIIbTPa3ByKa, TOMOT€HH3aTOPOB H JIP.

OMYIIBCHH — TEPMOJAHHAMHYECKH HeCTaOWIBHBIE CHCTEMBI, OOIAJArOINHE 3HAYMTEIILPHOH CBOOOIHOH
sHepruei. VMcKmodyeHHe COCTABIIIIOT CaMOAMYILIHPYIOIHECS CHCTEMBI C HH3KHM MeX(a3HbIM
HaTsKEeHHEM. 1103TOMY BOIIPOCH! H3YYEHHS YCTOHUYHBOCTH SBJISEOTCS OCHOBHBIMH ITPH HCCIIeJOBAHHH
SMYJIb CHI.

OOBIYHO BBIJEIIIIOT TPH BHAA YCTOHYHMBOCTH. CeJHMEHTaIlHOHHAS (KHHeTHYecKas), KoaryIII[HOHHAS
(arperaTHBHAA), IO OTHOIIEHHIO K KOAJIeCIIEHITHH.

CeIMMeHTallHOHHAS YCTOHYHBOCTE. CeJHMEHTallHI — OCeJaHHe HIIM BCIUIBIBAHHE 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
JBnagenel; | Liebsyxosa: TatbaHa AnexcaHaposta TEPHMEHTAJILHO HCCIIEOBaHa cl1ado, TaK KakK JI0
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OTIIMYATh KOAUVIISI[HIO SMYJIIBCHI, CTaOIIM3HPOBAHHEIX HH3KOMOIEKVIIIpHBIMH IIAB, OT crmraHig
3MYJIbCHOHHEIX 000II0YEK BRICOKOMOIEKYIIPHEIX I1TAB 13-3a NeperuieTe HHs HX IL[ETIEH.

3HaYMTElIbHAas 4acTh COBPEMEHHBIX (DYHAAMeHTAIbHBIX PadOT IO TEOPHH CTAaOHIIBHOCTH 3MYIIbCHIT
IIOCBSIIIEHA BOIIPOCY, B KAaKOH CTEIIEHH KIacCHYeCKas TeOpHSI YCTOHYHMBOCTH KourongoB [JIDO
OOBSICHSET CBOMCTBA BMYIIBCHIL. HYKHO ITOIXOMHUTH C OCTOPOXKHOCTRIO B MIPHMEHEHHH 3TOH TEOPHH K
MHKPOCKOIIMYECKHM KaIlIsiM Maciia, CTaOMIM3HPOBAaHHBIM aJICOPOHPOBAaHHBIMH SMYIILIHPYIOIIHMI
areHTaMH. (OHa MOXET JOBOIBHO XOPOIIO OICBHIBATH CTAOWIM3AIMIO0 BSMYILCHH HOHHBIMH
HU3KOMOJIEKVIISIpHEIMH  [IAB. OpHako ee Henmp3s HCIIOIb30BaTh IS OIPEHelIeHHS CKOPOCTH
KOAJIECI[EHI[MM, TaK KaK 5TOT IIPOLIECC 3aBHCHT OT paspyileHHsS alcOpOIIHOHHON IUIeHKH. OHa He
IMPHMEHHMa K 5SMYJIbCHSM, CTAaOHIM3HPOBAaHHBIM TBEPABIMH 4YacCTHI[AMH HIH THAPOQHIHBHBIMHI
KOIDIOHJaMH. B cioydae oOpaTHBIX SMYIbCHIL B HENPEPBHIBHOH (paze OTCYTCTBYET JIBOMHHOH
SJIEKTpHYECKHH crno. Ilpm cralGmmms3anuy 5SMYIBCHI  CIeAYeT VUHTBIBATH HE TOJIBKO CHIIBI
OTTAJIKHBAHHS-TIPHTSDKEHNS MEXKIY KarmsaMme, HO M azcopOimiro IIAB. MHaue TpyaHO OOBSCHHTE,
II0YeMY TOJIBKO ompeleieHHbIe [IAB saBisrorcs crabuimzaTopaMH SMYIIbCHI.

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 paspyIIeHHEe SMYIIbCHHI IIPH PaCTBOPEHHH MallbIX Karlellb H KOHJIEH CAI[HH
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-
KempBrHa. OJHAKO 3TOT IPOIECC MOKET BHOCHTH 3aMETHEBIN BKIIAJ B paspyIleHHe JHINb KpaiHe
BBICOKOAMCITEPCHBIX SMYIBCHIT (1<10°cM), HMEIOIIHX IIPH 3TOM JOCTAaTOYHO IMHPOKOe paclpeleleHHe
10 pasMepaM, H, BHIHUMO, HE SBISETCS JINMUTHPYEOII[IIM.

Kak M BCIKHMH KHHETHYECKHI IIPOLIECC, KOANECIEHIINI OIPEAeIIarcsS MABIDKVIIEH CIJIOH U
COITPOTHRIIEHHEM. Paspylmarorcss »MYJIbCHH Olarofaps TOMY, YTO pas3feinmornasl (asbl IUIEHKa
CTPEMHTCS IIPHOOPECTH MEHBINYIO CBOOOMHVIO SHEPrHIO 3a CUYET COKpaIleHHS IIOBEPXHOCTH.
CleIoBaTEeNbHO, TTOBEPXHOCTHOE HATSKEHHE H MEXMOIEKYIIIPHBIE CHIIBI CO3Aar0T TEHASHIHIO K
KOAIECI[EHI[MN. [IpermarcTBYOT KOaleCIUEHI[MH CIJIBL, VIcpKHBaroiue Monekyinel [IAB  Ha
IIOBEPXHOCTH pasjeia ITOKa3bkIBAIOT CTPOEHHE CIIOS 3MYIbraTopa Ha IMOBEPXHOCTH Kallellb, ITOIB3YSICH

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

O —0

OneaT

Oneat
HaTpHA KaJsTbLIHA
e T T R OKIMERT FOBMAVCAR 77T T T T2pamMm cmablibHocniL.
SNEKTPOHHOM NOANUCHIO _. - -
|cepridimkar:  12000002A633E3D113AD425FB50002000002A6 ‘TH XaPaKICpH3yeT YCTOHUHBOCIL SMYJIbCHH IIO
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| COTABIIHBAIOT CCpHIO OSMYIIBCHH C Ppa3IHYHbIM
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COOTHOINIEHHEM MAacjI0/BOAa, HO IIOCTOSHHBIM CYMMapHBIM OO0BEeMOM. OMYIBCHH IIOMEINAIOT 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
CEUEHHH JHarpaMMmsbl. JIMHHH, COEIHHSIOIIME SKCIIEPHMEHTAIbHBIE TOYKH, OIIPEIEIISIOT O0JIacTH
CYILIECTBOBAHHSA CBOOOAHBIX (a3 H 5SMYIbCHH.  J[HarpamMbl (pHc.2.4) ITO3BOIISIFOT  OIIPEJIEIHTE
CIIeAVION[HEe KauyeCTBEHHBIE XapaKTEePHCTHKH SMYJIbCHH: HaYallbHOE COJEpIKaHHe HEIOISIPHOH (hasHl,
IIPH KOTOPOM Pe3KO CHHXKAETCS YCTOMYHMBOCTH SMYIIBCHH (TOYKa A Ha JHarpamMme), H OTHOIICHHE
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 KaabIfisa, Komda eMkocThio 100 mur, 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, CBSA3AaHHBIE C BBIACIICHHEM SOOBHTIBIX, JIETYUYHX H HEIIPHSTHOMNAXHVIIHX BEIECTB,
IPOBOJHTH B BRITSDKHOM IIKa(y;

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

-IIpH HaJIHMBaHHH PeaKTHBOB He HAKIOHATHCI HaJ COCYAOM BO H30eKaHHe ITOMaJaHHsa OpBI3r HIIH
YACTHI[ HA JIMI[O MM OAEKAY. IIpH Pa30aBIIeHNH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOLY,
HO He HaoOOpOoT;

-IIPH HAarpPeBAHHH ITPOOHPKH He JepKaTh €€ OTBepPCTHEM K cede IIH B CTOPOHY COCela. He HAKIIOHATH CS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TIOMafaHHs €€ Ha JIMI0, PYKH HIIH OJIe XK1Y,

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

-HEeIb 35 ITONB30BAThCA EKTPoIpHOopaMi 6e3 COOTBETCTBYIOIIErO HHCTPYKTaKa. ITPH BKIIFOUEHHH 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 OT'OJIEHHBIE IIPOBOJA ITPHOOPAMI;

T T e T T N T AOARACAN o707 ™5 5naTopHI 1 ITHMTE BOAY M3 TaG0PaTOPHOI MOCYIEL. -

SNEKTPOHHOW NOANMUCHIO
|Ceptincbinkar: — 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

1 BKYC;

Nencreutened: ¢ 20.08.2021 no 20.08.2022



-TIPH TIOIAJaHHH Ha JHMI0 HIH PYKH OPBI3T KOHI[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHHS BOIOH
IIPOMBITE CIIAOBIM PACTBOPOM COJBL. INEINOYL CIEAVET CMBIBATh O TeX IOP, IOKA YYAaCTOK KOXKH, Ha
KOTOPBIH OHa IT0ITana, He IMepecTaHeT OBITh CKOJIB3KHM, 3aTeM IIPOMBITH CIIa0BbIM PACcTBOPOM VKCYCHOH
KHCIIOTBI H HaJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pPacTBOPOM IlepMaHTraHaTa Kamisg (H3
arnTeyKH B TaOOPpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadoThl BEIKIIFOYHTE H3 CETH BCE ANeKTPOIPHOOPHI, IePeKPHITh IToauy raza H BOJBL B
nmabopaTopHIO H yOpaThk padouee MecTo;

-000 BCEX HECYACTHBIX CIYYasIX HeMeIJIEeHHO COOOIIATh IMPEIofaBaTelIio WIH J1aD0OpaHTy.

I pPAKmMuidecKdAa Udcmb.

Memoouxa npoeedeniis pabonioi.

[ IpHTOTOBHTE 100 s pactBopa IIAB vyKazaHHOH IIpenojaBaTelieM KOHIIEHTPAI[IH.
[TpuroroBHTs 3MyIbcHH, cofepikantue 20, 30, 40, 50, 55, 60, 65, 70, 75 u 80% npekaHa (IIH APYTOH
HETIONSPHOH KHIKOCTH) ¢ CyMMapHBIM oObeMoM 10 mi. IlepennTs sMyIbCHH B IpaJyHPOBaHHEIE
ITPOOHPKH U BEIJIEPKATh O KOHIA 3aHSITHSL.

[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,
pasmryaeTcs i pasHBIX K1accoB [IAB, u, kak nmpagrino, rpessanact 0,9.

HGHF‘—IEHHE JMVIIL CLI 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 s Boawl. IIpoOHPKY CHIIBPHO BCTPSXHBAIOT. Y OEXKTAIOTCSI B TOM, UTO
00pazoBaBINAsACA SMYIIbCHS HEYCTOHYHBA.

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
IIPH HeOOJIBIIIOM YBEIIHYEHHH. J[o0aBIsrOT B IPpoOHPKY 0,5 M 2%-HOro pacTBopa XJIOpHAA KaJlbI[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, 3aTYIIeBEIBas OOIACTH, COOTBETCTBYIOINHE YITIEBOAOPOMHOH (ha3e.
CxeMaTHYECKH

(paboTa amcopOIlH), TaK KaK IIPH OITaJecCIeHIIHH ITPpoHCXOoJHT JecopOums [IAB. Taxum

.; OOKYMEHT NoAanNMCAH . GapbepoM.
3NEKTPOHHOW NOANUCHIO
CepTtuchukat: | 12000002A633E3D11 3AD425FB50002000002A6 y 3alllUTHRIN clIoH IIAB DOIIKeH ITpeJOTBPaTHTh
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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TUCTIEPCHOHHBIX CHJI B JKHJIKOCTIH (IOA). CregoBaTelIbHO, 4acTh MONEKVIRl IIAB, Haxomsmascsa B
HEIIPePBIBHOM (asze, HomwkHa ObITh Gomee 10A; momekynsl ITAB JOMKHBL ITPOYHO VAEPKHBATHCSI Ha
I'paHHIIe pa3jelia a3z, T.€. He JeCOpOHPOBAThCSI HH B OJIHY H3 IT'paHHYaIHX (a3, koHeHTpaud [TAB Ha
IIOBEPXHOCTH JOJIKHA OBITh TAKOH, YTOOBI He OOpa3’OBBIBAIIHNCh YYACTKH ITOBEPXHOCTH O€3 3aIl[HTHOI'O
CIIOSL, T.€. aAcOPOIHS IIPAaKTHYECKH PaBHA IIPEeAEIbHOH MOHOCIIOHHOH.

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

Ha yCTOHYHBOCTE K OITalleCIEHIHH OOJIbINOE BIHSAHIE OKAa3bIBAET BSI3KOCTh HEIIPEPRIBHOH (Da3bl.
B BBICOKOBSIZKOH Ccpejie KaIUISM TPYIHO IPHONMH3HTLCSA APYL K APYILY, OHH KaK OBl «3aMypPOBAHEI» B
HEITPEPBIBHOH (pa3e H BEPOSTHOCTh HX CTOIKHOBEHHS HH3Ka. lIpH TakKHX YCIOBHSIX BO3MOXKHO
CYIIECTBOBAHHE YCTOHYHBBIX 3MYJIILCHH H 0e3 CTaOHII3aTOPOB.

[Tpn amcopOImH BBRICOKOMONIEKYIApHBIX IIAB Ha IpaHHIlE KHIKOCTB/KHIKOCTh OOpPa3yIOTCS
CIIOM, OOJajaroIlHe 3HAYHTEIILbHOH TOIIIMHOH M, KaK IIPaBHIIO, TIelneodpasHOH CIPYKTYPOH
(CTPYKTYpHO-MeXaHHYecKHil Oapbep), aacopOumsa momoOHeIX IIAB HeoOparmma. Kpome Toro,
KOaJIeCI[eHI[HH KalleJlb IMPelITcTBYeT H SHTPONHIHBIN (QakTop. 1IpH mepekphIlBaHHH aJcOPOIHOHHBIX
cmoeB TmonHMepHbIX IIAB cokpammaeTcs 4YHCIO JOCTYIIHBIX KOH(pOpPMAaIlHi MaKpOMOJIEKYII, 4YTO
TEPMOJHHAMHYECKH HEBBITOTHO.

JIst  TIONHMBJIEKTPOJIMTOB  ONPEAENIEHHBIH BKIaJ B VYCTOHYHBOCTE 3MYIIBCHIL BHOCHT H
AIEKTPOCTaTHYECKHH (pakToOp. DBOIBIMHHCTBO pacTBOpoB ITomHMepHBIX I[IAB Taxke oOmajgaror
TIOBBIIIEHHOH  BSBKOCTBIO. IlosTOMYy 5SMyIbcHH, CTaOHIM3HPOBAaHHBIE ITPHPOJHBIMH  (OelKH,
MO/ caxXapHIbl) H CHHTeTHYeCKHMH (TTOHBHHIIOBBIH CITHPT, TBHHBI) IonHMepHEIMH [IAB, oGmagaror
KpariHe BRICOKOH CTaOHIbHOCTRIO K ONAJIECLIEHIHH.

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

THIT 3MyTIIBCHH, O0Opa3VIOIEHC IIPH MEXaHHYECKOM JHCIIEPITHPOBAHNH, B 3HAUHTEJIbHOH MEpe
3aBHCHT OT COOTHOIIeHHsS o0beMOB (a3. JKHIKOCTh, cojep:karnasicsa B OonbIIoM 0O0beMe, OOBIYHO
CTAHOBHUTCS IHCIIEPCHOHHOH cpedoH. IIpum paBHOM 00BEMHOM COAEPKAHHH JOBYX JKHIKOCTEH IIPH
TUCIIEPrHPOBAHMH BO3HHKAIOT SMYILCHH OOOHX THIIOB, HO "BBIKHBAeT" M3 HHX Ta, KOTOpasd HMeEeT
Oonee BRICOKYIO arperaTHBHYIO YCTOHUMBOCTE M OIIPENEISETCS IIPHPOLOH 3MYIbraropa. CriocOOHOCTh
SMYyJIbraTopa o0ecleYnBaTh YCTOHYHBOCTH 3MYJIbCHH TOTO HIIM HHOI'O THIIA OITPEIEIISIETCS SHEPTeTHKOH
B3aHMMOIEHCTBHS €r0 C IIOJIIPHOH M HEIOISPHOH cpelaMH, KOTOpasd MOKeT OBITh OXapaKTepH30BaHa

IIPH ITOMOIINH ITOTYAMITHPHYECKOH XapaKTePHCTHKH - 4YHCIa THIPO(HILHO-ITHIIO(HIBHOIO OajlaHca

[(-!_1 1_!-1—:"‘. T AT AR FTTF A AMITT S ATATTTT:TTETT T F T SATTT S MRTT -!_!- "".' n T -
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[I[emouHbIe COMM KHPHBIX KHCIIOT CpeJHeil MOJeKYISIpHON MacChl BCEr[a JaroT MYJIbCHH THIIA
M/B, a COJIM ABYXBAJICHTHBIX META/UIOB, HAI[PHMEP MarHHsS, - SMYJILCHH B/M. IIpH ITocTenneHHOM
YVBEJIMYEHHH KOHI[EHTPAIlHH JBYXBAJIEHTHBIX HOHOB B SMYJILCHH M/B, CTaOWIH3HPOBAHHOH MBUIOM C
KaTHOHOM OJHO3aAPSIHOr0 MeTajula, IMPOHCXOAHUT OOpallleHHe SMVIIbCHH H €€ IepeXol] B BMYIILCHIO
THITa B/M.

B Hacrofiee BpeMS CVINECTBYET [IBé KOIHYECTBEHHBIE XapaKTePHCTHKH SMYJIIbCHH,
ITOJTYYeHHOH € ITOMOIIBIO OIpeleleHHOro pactBopa ITAB: MakcHManbHBIH 00BbeM SMYILCHH (Vo) H
MaKCHMalIbHas ITIOBEPXHOCTh SMYIIbCHH (Sw). OgHaK0 Vo HEJOCTAaTOYHO 0O0BeKTHBHAS XapaKTepPHCTHKA,
TaK KaK 3aBHCHT OT METOZa IOIyYeHHS SMYIbCHH. [Ipu Oojlee HHTEHCHBHOM CMENIEeHHH (a3 KarlId
TIOJTYYAIOTCS MEHBIIET O pa3Mepa M IIPH OJHOM H TOM ke KoimuecTBe [IAB Vo OyZeT MeHBIIe, YeM IIPH
crraboM MEPEMEINHBAHHH. So SBIISIETCS KOHCTAHTON, HE 3aBHCSINEH OT BHEIIHHMX ITapaMeTpoB. OaHa U
Ta K€ TIOBEPXHOCTH B AMYIILCHH MOKET PEATH30BaThC IT0-Pa3HOMY — B BHE Pa3INYHBIX COOTHOIIEHHIH
KPVITHEIX M MEIKHX KaIlelb. PasMep Karenp M paclpelellceHHe HX II0 pasMepaM 3aBHCHT OT METOa
IIOIIYYEHHS SMYJIbCHH H CIIYKHT XapaKTEPHCTHKOH CaMOHM AMVJIbCHH, a He IIAB. DKcriepuMeHTaIbHO
II0KA3aHO, UTO S HE 3aBHCHT OT IIOBEPXHOCTHOH akTHBHOCTH IIAB, a ompenensercs mpelcibHOH

ancopOumen ['w M KOHIleHTparHneH IIAB B cHcTeEMe. So  HE CBS3aHA ¢ YCTOMYHBOCTBIO SMYIILCHI: IIPH

OOIBINIOM 3HAYEHHH S 3MYIIBCHH MOI'YT OBITh HEYCTOHYHMBEIMH H HAa0OOpOT. [IosgBIIEHNE B ITOCIIETHEE
BpeMS  aBTOMAaTHUYECKHX  aAHAIH3aTOPOB  HM300paKEHMH, TIO3BOILIONMX  OBICTPO  OIIPEIEIISTH
pacIpelielIeHHEe Kallelb AMYILCHH II0 pasMepaM, CHENal0 BO3MOKHBEIM IOpas3fgo MEHEEe TPYIOEMKOE
BKCIIEPHMEHTAIILHOE OIPeeIIEHHE ITaPaMETPOB ['w H Swo

Hrioxkmroi mmpegen xkoHieHTpapd [IAB. Ilpenensl koHileHTpalpy, B KOTOPEIX [IAB mnposBiisror
SMYJIbIHPYIOIIHE CBOHCTBA, HEOOXOAHMO 3HATh IIPH IMPAKTHYECKOM HCIIOIb30BaHHH [IAB, nbo Hinke
onpeeneHHOH KoHIeHTpalH (Ce) IIAB He TOIBKO He MPOSBISIOT SMYILIHPYIOIIHX CBOHCTB, HO H
ITpaKTHYECKH He IMOHIKAIOT ITOBEPXHOCTHOE HaTsokeHHe. [IAB gBisrorcsa ctabHim3aTopaMi 3MYIILCHIT
IIpH 00pa30OBaHHH.

Ipedosanun K 0g)opmiieHuio 1ad opanopHoi paj omasl u_omuenty:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B adopaTopHOM KypHaine. Ha
THTVYIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOKHEI OBITH ITpe/CTaBJIeHBl. Ha3BaHHE YHHBEPCHTIETA,
(paMIUTHA H HHHIHAJIBI YYaIlerocs, HOMep Kypca M TPYITIEL, YUeOHBIH roj.

2.0T4YeT O BHIITOJIHEHHOH JTadopaTOpHOH padoTe JOIKEH COAEPAKATh CIEAVIOLIE CBEICHHS:

*HOMEP paboTHI H €€ Ha3BaHHE,

* 14TV BBIITOIITHCHIA pﬂﬁDTBI;

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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*HOME]P H Ha3BaHHE OIBITA,
*KpaTKOe OIMMCaHHe Xo/a paboThl ¢ YKa3aHHEM YCIIOBHH ITPOBENEHHS OIIRITA,

*PHCYHKH H CXEMBI HCITOJIb3YEMBIX IIPHOOPOB,

*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, ITIOIIYUYHRBIIHE 3a4ET I10 TabopaTOpPHOMY IPAKTHKYMY, HOITYCKAIOTCS K cllaue 3K3aMeHa II0
KYPCY HEOPraHHYECKON XIMHH.

KoumpoJivtbie eéonpocst :

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

2. Cr1ocoOFI ITOIYUYEHHS TIEH.

3. (DaKTOPH YCTOHYHBOCTH INIeHOK: 3 ekT ['no6ca i 3 pekT MapaHTOHH.

4. CBONCTBA IIEH.

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

YCTOHYHBOCTE ITEH?
6. [ IprmMeHeHHe TIeH.

Cnucox aumepamypsl.

1. Bpsrckmit b5, KommonaHas xunvis [ OneKTpoHHBIN pecype]| : yueOHoe mocoOue / b.5. BpsHCKii.

— 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 XUMH. T eopHs H IIPaKTHKA BEOIOTHEHHS PacUeTHRIX paboT. YacTs 2. XHMIYEeCKOe H
(pazoBoe paBHOBecHe |OnekTpoHHEIH pecypce]| / E .M. CremaHoBCKHX [H Ip.]. — DOIEKTPOH. 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|: yueOGHoe rocobue/ I'pHTOpheBa
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, 1m0 mapoimo

6. AHalMTHYeCKas XHUMHS H (PH3HKO-XHMHYECKHE METOABLI aHalIH3a |[OIEeKTPOHHBIH pecypc] :
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 Pa3ACJIICHHEM Ha 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(Il), 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 IpyIosoro peakrusa (K*, Na*, NH*), -xapakTepH3yIOTCS 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

1Bnapeneu: ebayxoea TaTeAHa AnekcaHapoBHa OCaJIKH XTTOPHAOB.

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-kaTHoHEI  amboTepHBIX okcmpos (Al**,  Cr**, Zn?**, Sn?*, As’*, As>").KoTOpHIE
XaAPaKTEPHU3VIOTCSI TeM, YTO C H30BITKOM EIKOH IIEIO-4H 00pasyIOT pacTBOPHMBIEINEIIOYHBIE COJIO
NaAIO;, NaCrO,, Na>SnO,, NazAsO3, NazAsO4. EciaH ke BMecTe CH30BITKOM IIEIIOYH JAcHCTBOBATh
OKHcaureaeM, Hamnpumep, H202, TO KaTHOHBI HJAaHHOH TI'PYIMIBIOOPA3yIOT PaCTBOPHMBIE COI
TakorococTtaBa: NaAlO>,Na>CrO4,Na>Zn0O>, NazAsO4, NaxSnOs

V IpyImia-KaTHOHBl THIHMYHBIX THppokcugos (Fe*, Fe’*, Mg*, Mn**, Bi’*, Sb’), xoropsie
XapPaKTePH3YIOTCS HEPACTBOPHMOCTBIO HX THA-POKCHIOB HH B CIJIBHBIX, HH B CIIA0BIX I[ETTOYAX.

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, CHCTEMATHUYECKHI WIH APOOHEBIN HIIM TOT U
IPYTOH BMecTe. Y KaXJIOr0 M3 53THX METO-AOB €CTh CBOHM JOCTOMHCTBA.lIpeXae 4yeM IPHCTYIIHTh K
OOHapPYKEHHIO KATHOHOB B KOHTPOJIPHBIX 3ajjayuyax, KaKIbIH CTYAEHT JOIKEH:

-HAaYYHTHCSA YETKO ITPOH3BOIUTHOOIEAHAIIMTHYECKHE H XapaKTepPHBIe PeaKIHMH Ha KaKIbIH KaTHOH
¢ cOOMIOIeHHEM BCeX HEOOXOAMMBIX YCIIOBHI ITIPH ITPOBEACHHH 3THX PeaKI[IIi,

-IIPOM3BOMUTE XapaKTEPHBIE PEAKIIMH Ha KaKIble OXHOTHUIIHEIE KaTHOHBI B TOM CJIy4Yae, €CIIH OHH
HAaXOJSATCSI B PacTBOpe: a) TOINBKO OXHH, O) B IPHCYICTBHH HE MEMIAKOIIHX HX OTKPHITHIO APYTHX
KaTHOHOB, B) ITOCIIE YAAJIeHH H3 PacTBOPa KaTHOHOB, MEIIAIOIHX OTKPBITHIO JaHHOI'O KaTHOHA,

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

a) TOOHBATHCS ITIOTHOTHI HX OCaKIcHHT,

0) IPOBOJUTE ITPOBEPKY STOH ITOJIHOTBI OCaXJEHHS,BECTH B padouel TeTpaJH YeTKYIO H SICHYIO
3aIICh B MOIEKYISIPHOH (OpMe YpaBHEHHH Ka)KIOH ITPOH3BOAHMONH aHAIHTHYECKOH PeaKI[HH C
MOAPOOHBIM OITHCAHHEM ITOIIY4aeMOrO IIPH 5TOM BHelmHero »sddekTra (IBeT H ¢QopMa ocagka,
H3MeHeHHe I[BeTa pacTBOpa, OBICTPOE HIH MeJJIEHHOE ITOSBIeHHE OCaKa 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, KOHI[EHTPHPOBAHHBIE KHCIOTHI H IIENOYH, ITaXy4yHe BelllecTBa (HaIlpHMeP, CepPOBOIOPO,
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, HCIIOIB3YCMdA 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 IETKH;

-BCe palboTHI, CBS3AHHBIE C BHIAEIIEHHEM SIAOBHTHIX, JIETYUYHMX H HEINPHITHONAXHVYIIHX BEINECTB,
ITPOBOJIHUTE B BBITSDKHOM IIKa(y;

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

-IIpH HAJIMBAHHH PeaKTHBOB HE HAKIOHATHCS HAJ COCYAOM BO H30eKaHHe ITOINMaJaHHs OphI3r HIIH
YACTHII Ha JIMIIO HIIH OHeXAY. IIPH pa3z0aBlIeHHH KOHIEHTPHPOBAHHBIX KICIOT BIHBATh KHCIIOTY B BOAY,
HO He HaoOOopoT;

-IIPH HarpeBaHHH ITIPOOHPKH HE JEPKaTh €€ OTBEPCTHEM K cede 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 IIOJICTAaBKY;

-HEeIb 34 IOJIb30BATHCS AIIeKTporIpHOopaMi Ge3 COOTBETCTBYIOILET O HHCTPYKTaka. ITPH BKIIOYEHHH HX B
CETh Helb3s JepKaThCcs 3a MeTAIDIHYeCKHE ITpeIMeThI (TPYOBI, KpaHbI H T.I1.). 3aIllpellaeTcsl BKIIOYATh H
BRIKITFOYATh SIIEKTPOIIPHOOPEI MOKPBIMH pPYKaMH, a TaKKe IIOIb30BaThCSI HEHCIIPAaBHBIMH HIIH
HMEIOIIHMI OT'OJIEHHEIE IIPOBOAA IIPHOOpaMI ;

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

-IIPH TIOIAJAaHHH Ha JMI0 WM PYKH OpPBI3T KOHI[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHHS BOJOH
IIPOMBITE CIIAOBIM PACTBOPOM COJBI. INEIOYL CIIEAYET CMBIBATh A0 TeX IOP, IOKa YYaCcTOK KOXKH, Ha
KOTOPBI OHa ITOITala, He MepecTaHeT OBITh CKONIB3KHIM, 3aTeM IIPOMBITH CIIa0BIM PAacTBOPOM VKCYCHOH
KHCIIOTBI M HaJIOKHTh ITOBSBKY 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 IMPEIo aBaTelIio HIH 1a00paHTy.

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 NOANUCHIO [ TAKMYCOBOH OyMarm:
CepTudukar:, 12000002A633E3D113AD425FB50002000002A6
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 IIUIHHpa ITOMEMaoT 1 — 2 KaIUIH pacTBOpa, COAEPIKAIETr O HOHEI
amvoHHsL, H 1 — 2 xarmm 2 M NaOH wm KOH, ciiegs 3a Tem, 4ToOBI pacTBOP INEIOYH HE TTIOITall Ha
BEPXHIOK YacTh IIUMHApPa. HakpeIBarOT IIIHHAP JAPYITHM IPEIMETHBIM CTEKIIOM, IIPHKPEIMB K E€r0
BHYTPEHHEH CTOPOHE BIAKHYI0 HHIHKATOPHYIO OyMary HWiIH (QHIbTPOBAJbHYIO 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, COAEepKallero HOHEl aMMOHHSL, JOOaBIISIOT 1

— 2 Karm peakTHea Hecciepa. OOpasyeTcs opaHKeBEIH O0Ca0K.
Harpun
1. OKTaanerar-TpHypPaHWJIAT IHHKA (HHKeJI) (MHKPOKPHCTA/LIOCKOIIHYIECKAS PeaKIHs).
[Ipu B3aNMOJEHCTBHH ¢ HOHAMH HATpH ITpH pH 7 00pasyroTcs TeTpasapHueCcKHe IWIH OKTa3IpHYECKHE
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 KaAlllll0 PacTBOpa, COACPHAIICI 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 cpejlie OCa)KIaeT 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 ImpH pH 4 - 5 Gelblil KpHCTaIIHYECKHI

ocanok KHC4H4Oe:
Kt + HOH.O. = KHCH.OC L
NOKYMEHT NoanncAH

ANEKTPOHHOW NOAMMCLIO
Ceptudurkar: 12000002A633E3D113AD4 25FB50002000002A6

{Bnageneu; |, Ulebayxoga, Tatbava AnexcasaposHa 11 0o0pa3’oBaHHS OCAJKa IOTHPAIOT CTEKIISHHOM

BOPa, COACPAAICIO HOHBI KaJIH, ]'[pHﬁElBJIHIDT 2
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IIpH HCITONB30BAaHHM B KauyeCTBE pearcHra BHHHOH KHCIOTHI HeOOXOoauMO A00aBHTE 2 — 3

Karum pactBopa CH3COONa.

2. I'ekcanutpoxodannrar (III) HaTpua oOpa3yeT ¢ HOHaMH Kanud IpH pH 4 — 5 KenTen
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 Kals, JOOaBIISIIOT 2 —

3 KaIUIH pacTBOpa peareHTa H CIerKa HarpeBaroT Ha BOASHOH OaHe. OOpa3yeTcs KelIThIH ocaaoK. Eciu
pacTBOP KHCIIEI, HeoOxoauMo godasurtes CH3COONa go pH 4 — 5.
3. OxpanmBaHue mJjaMeHn. Jletyune comu kanug (KC1) okpamnrHBaroT IDIaMsI ra30BOi TOPETIKH
B OIeHO-(PHOIETOBBIH I[BET.
Bropas rpynna KaTHOHOB

Kaabnun
1. Oxkcanar aMmMoHHA 00pa3yeT ¢ HOHAMH KalbIM KPHCTAINIMYeCKHTIL 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'exkcanmanogeppar(ll) kamasa npu pH > 7 B mpucyrcreun NH4Cl B3auMOJEHCTBYET 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 IIEpEMEINMBAOT. [IOMyTHEHHE IWIH IIOSBIEHHE KPHCTAUIMYECKOIO OCaJKa VYKas3bIBaeT 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

N00aBJISIFOT PaBHBIH O00BEM THIICOBOH BOJBI M, IIOTHPAS CTEKISHHOH ITAJIOYKOH ITO CTEHKAM ITPOOHPKH,

] 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. /Imxpomar KaJIif B alleTaTHOM Oy(epHOM pacTBope o0pa3yeT ¢ 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 oOpaszyroT ocagkoB ¢ K2Cr:O7 H He MemnaroT 0OHapyKeHHIO OapHl.
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 n 1 — 2 xarumi pacTBopa Juxpomara Kamus. [IpoOHpKY HarpeBarOT Ha
BOASIHON OaHe. O0pa3yeTcs KeJITBIH 0CaJoK XpoMaTa dapHs.

2. OxkpanmBaHue miamMeHn. Jleryune comn Oapug (BaClo, Ba(NO3)2) okpalliBarOT ITIaMs
ra30BOH I'OPENKH B JKEJITO-3€IIEHBIH I[BET.

Tperbs rpynmna KaTHOHOB
Cepeopo

1. CepoBogopoa u cyabdpua aMmMoHHSA. [IpH JeHCTBHH cepOBOAOPOAa HIH CYIb(pHIa aMMOHHS

Ha PacTBOP, COAEPKAIIIII HOHEI cepedpa, OcakAacTcs Cyib(ua cepebpa 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
0CaJIOK CYIIb(pHIa 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 yBenmmueHHEM KOHIeHTparmu Cl°, Br' u I pacTBOPHMOCTE T'aJIOT€HHJIOB
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[HI ITOCIIEHII COAEPKHUT 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 KaIsM pacTBopa, cofepkKalllero HOHbI cepebpa,

mobapmsroT 2 — 3 karnm 2 M HNOs u 3 — 4 kxarmmn 2 M HCl. O6pasyerca ocagok O6enoro 1pera. 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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BrelirmonHeHHe peakii. K 1 — 2 xarmsM aHaIH3HpPYyeMOr' 0 pacTBopa JoOaBIISIIOT 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. /Ilmxpomar wiaH Xpomar kKajamsa. [Ipu goGaBleHHH [HXpoMara WIH XpoMara KalHs K

HEHTPAIIBPHOMY HIIH YKCYCHOKHCIIOMY PACTBOPY COIH CBHHIIA 00pa3yeTCs KeIThIH ocagoK PbCrOy:

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

+ 2CH3COOH + 2KNO3 + 2NaNO3

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

Ocagok PbCrO4 manopactBopuM B paztaBneHHbIX HNO3; mm HC1;, mpakTHYecKH 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 peakiiusg mo3BoisgeT oTIHYHThE PbCrO4 ot BaCrO4, 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, OTAEIIIOT OCaJOK OT pacTBOpa H K 0caJkKy JoOaBITIOoT 2 — 3 Karmmi 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 aHATTHTHYECKHX peakiui. [Ipemen oOHapyxeHns cBHHI[a — 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 OXJIaKJaroT. BBIITAagacT 30JI0THCTO-KENTHIH OCaJOK B BHIE

KPaCHBBIX OIeCTSIIHX JIEIIECTKOB.

OJOKYMEHT NoanmvucAH ]

SNEKTPOHHOW NOAMUCHIO |
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CBHHIIa, 00pa3ys BHYTPHKOMIUIEKCHOE COeMHHEeHHe KpacHOro IBeTa. Ilpeaen oOHapyKeHHSI CBHHI[A —
0,8 MKT.

BeIITOMHEHHE peakimi. B ImmpoOHpPKY IOMEINarT 2 — 3 KaIUIM HCCIIEAYEMOI'O PacTBOpa,

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 IMpHCYTCTBHH CBHHIIA 3€lIcHAsd OKPacKa peareHra IepexXomnuT 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 IepeXoqUT B KPacHVIO.

Ipedosariia Kk ohopmiieHILIo J1ad opamopHoil padomaslt i oMUemy:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B JIadopaTopHOM KypHaine. Ha
TUTVIBHOM IIMCTE JIaDOPaTOPHOIO JKYpHala IONMKHEI OBITH ITPEICTABIIEHBI. Ha3BaHIE YHHBEPCHTETA,
(aMIUIHSI 1 HHHIHAIIEL YYaIl[er ocsI, HOMeP Kypca H I'PYIIOIbI, Y4eOHBIH TOJT.

2.0TYeT O BRINOJHEHHOH JTa00opaTOpHOH padoTe JOJIKEH COIEPKaTh CIIeIVIOIIIE CBeIeHI:

*HOMEP PadOoTHI H € Ha3BaHHE,

*[aTV BBITIOITHEHHS pabOTHI,

*11€T1b 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, IPad)HKH,

*BBIBOJIBL.

3.JIaBopaTOpHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOIKHEI OBITH JIAKOHITYHBIMII.

[Ipn M3yYeHHH peaKIHit OOHapyKeHHS BCe ATanbl PabOTHl CcleayeT (PHKCHpPOBAaTh B
maGopaTopHOM kypHane. DopMa 3armcH IpHBeeHa HIKE:
Peaxirym oOHapy KeHHS HOHA MarHH S

Pearenr YpaeHeHHE peakii | HaGmrogeHus | Y CIIOBHS IIPOBEAEHH S PEaKIHH

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
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5.K cmaye 3auéra 1o maCopaTOpHOMY MPAaKTHKYMY JOITYCKAIOTCS CTYASHTHI, BBIMIOIHHBIIHE H
MTOJIIIMCABRIINE Yy IIPENOAaBaTellsl BCE JOMAIIHHE M JIadopaTOpHBIE PabOTHI, CHABIINE KOJUIOKBHYMEL,
aKTHBHO YYaCTBOBABRIIHE B padoTe CEMHHAPOB.

0.CTyeHTHI, TIOJIYYHBIIHE 3a4ET I10 J1Ja0OpaTOPHOMY IPAKTHKYMY, AOITYCKAIOTCHA K cladye SK3aMeHa I10
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 HaTpHsg HeOOXOAHMO IIPOBOAHTL B
HEHTPAIIbHOH cpefe?

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

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

5.MO¥HO 1 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.UeM MOKHO paspyIIHTh, aMMHAYHEIT KOMIUIEKC cepedpa? UTo IIpH 3ToM HalIromacTCsa?

14.YT0o Impon30MIeT ITpH IeHCTBHH pacTBOpa aMMHaKa Ha ocagok HgoCl,?

Cnucok aumepamypol.
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| OnekTpoHHBIH pecypce| : yueOHoe mocobme / O.B. lleperonyasg, C.A. CokomoBa. — D3IEKTPOH.
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TeKCTOBRBIe JaHHBle. — EKaTepHHOYpPr: Ypambckuil elepambHbIi yHHBepcHTeT, 2016, — 136 ¢. —
978-5-7996-1689-2. — Pexam gocryma: 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. CrenmaHoBckuX [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. Om3ndeckasd XHUMHA | OneKTpoHHBIH pecypce|: yueOHoe mocobme/ I'pHropheBa
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 (H3HKO-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
seisroTcea menoun KOH, NaOH. I'mapoxcuabl KatHOHOB IV I'PYIIIIBI pacTBOPSIOTCS B H30BITKE
IIETTOYH H IIEPEXONST B PacTBOP B BHAE KoMIUIEKCHBIX HoHOB Zn(OH)s4*, A1(OH)*, Cr(OH)*,
Sn(OH)e* (TipH HHOIT (hopMe 3aITHCH PeaKI[Hil STH HOHBI 3allFCBIBAIOT COOTBeTCTBEHHO ZnO>*, A107,
CrO2, SnO2*, Sn0O3*, AsO3”, AsO4>). DTH aHHOHBI YCTONYHBLI TOIBKO B CHIILHOIIETIOUHOH cpefe. B

= 2+ 13+ 3+
KHCIIOH cpele HOHBI IV T'PVIIIEI CYINECTBYIOT B BHIAE T'HAPaTHPOBAaHHEIX 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 (CyIb(HIEL, KapOOHATHI) T'HIPOIH3YIOTCS ITOTHOCTBIO U
2+ 3+

HE MOI'YT CVIIECTBOBATh B BOAHBIX pacTBopax. KatwmoHwl Zn“u Al™", OyayuH oO0Opa30BaHHBIMH
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-ITeHb okHcneHHs (Sn?t-Sn**; Cr**-CrO4*-Cr.07%;

AOKYMEHT TOANUCAH HCITOIb3YIOT OKHCIIHTEIIbHO-BOCCTaHOBHTEIIbHBIE
SNEKTPOHHOW NOAMACHIO
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OKUCIIEHH I (CrOf‘, SnOs%, ASO43'). OKHUCIIUTEIBHO-BOCCTAHORHUTEIIbHEIE CBOMCTBA HOHOB YAacToO
3aBHCST OT KHCIIOTHOCTH pacTBOpa. Tak, BOCCTaHOBHUTENBHBIE CBOIICTBA 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 1V 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 ananumuyeckoil cPVHIGL.

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), ITI03TOMY CBOHCTBAa 3THX KaTHOHOB Pa3IHYHBIL.
OO0BeIMHIET HX TO, UTO THAPOKCHABI KaTHOHOB V T'PYIOIEI HE PACTBOPSIOTCS B IIETIOYAX H B PacTBOPE
aMMHaka. ClIeIoBaTelIbHO, KaTHOHBI 3TOH I'PYIMIEI MOI'YT OBITH BBIZAEIIEHBI H3 CMECH KAaTHOHOB BCEX
TPYIIIL JEHCTBHEM IIEIOYeH. PacTBOp INENOYH - TPYINIOBOH PEeakKTHB Ha KAaTHOHBEI HSTOH TI'PYIIIHIL.
PacTBOpHMOCTE THAPOKCHIOB KAaTHOHOB V TIPYIOIEL pasiandyHa. OcoO0eHHO Malla pacTBOPHMOCTE

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 ocaxmaercsa ripu pH = 2.3 ~ 4,1, a Fe(OH),; - mpu pH = 7,5 + 9,7. Haunbomnee pacTBOPHMEBIE
THIPOKCHABI KaTHOHOB Fe*, Mn®*, Mg*" He ocaxpgaioTcs B IIPHCYICTBHH CONEH aMMOHIS,
noHrkaronpx pH pacteopa. Conmn KaTHOHOB V T'PYITIEI ITOJBEPTr AT CS THAPOIN3Y, CTENeHb THAPOIIH3a
HX pasiIMYyHa, YTO ITOATBepkKAaeTcsa 3HaueHHeM pH mx 0,25 M pactBopoB HuTpaToB.Hamnbomnee nerko
THIPOIH3YIOTCS COJIM BHCMYyTa H CYPbMBI, KOTOpPEIE IIPH PAacTBOPEHHH B BOJIe JAlOT Oejble OCaJKH
OCHOBHBIX colefi. Katnonel Fe’*, Bi’* m Mm?*Moryr H3MeHSTh CTEIEeHb OKHCIEHHSI - Fe’'mo Fe'*;
Bi**mo Bi(V) um Bi°, Mn*‘mo Mn(IV), Mn(VI) u Mn(VI[) - u yd4acTBOBaThb B OKHCIIHTEIHHO-
BOCCTAHOBHTENBHBEIX  peakimsax. Karmonsl Fe, Fe’*, Bi’*, Sb’*, Sb>* CKIOHHH K
KOMITIIeKcooOpa30oBaHHIO. B IIpakTHKe aHalm3a HCIIONL3YIOT OpaHXKeBbIH Komimiekc |[BiJ4]: B
COISHOKHCIBIX pacTBopax cypbMa (III) u (V) cylmecTByeT B BHAE XIOPHAHBIX Komiuiekcos [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~"-01meJHO-3eIeHoro 1[BeTa, KaTHOH Fe

| SNEKTPOHHOWM NOANUCHIO "
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Qb opyo 06 aHue U MaAMepUaiblL.

PeakTHBel, HEOOXOMHUMBIE IJI JAHHOH padOThI, BEICTABJLIIOT Ha ITOIKH JIa0OpaTOPHBIX CTONIOB. Peakue
PEeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
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, ITPHOOPBI, HCIIOIB3YeMas IS ITPOBEAEHHSI OTHAEIbHBIX
1a0opaTOPHBIX padoT, BEIAAETCA M CHAETCSA YHCTas 1abopaHTy.

TexHuka dezonacHocmu npu 6 bINOJIHEHUIL J1A0 opaAmMopHOoU pad omal.

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

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

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

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

-IIPH HarPEeBaHHH ITPOOHPKH HE JepKaTh €€ OTBEPCTHEM K ce0e HIIM B CTOPOHY COCela. HE HAKJIIOHSTHCS
HaJi HarpeBAEMOH KHIKOCTBIO BO H30eKaHHe TIOMaqaHHs € Ha JIMI0, PYKH HIIH OJIe XK1Y,

-TOpSiYHE TIPEJAMETHI MOKHO CTAaBHTBH TOIIBKO Ha acOeCTOBBIN KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CITEIHAILHYIO ITOACTABKY;

-Helb 34 ITONB30BATLCA ANMEKTpoIpHOopaMi 6e3 COOTBETCTBYIOIIETO HHCTPYKTaKa. ITPH BKIIIOYEHHH HX B
CETh HEIIb34 JIePKaThCs 32 METAaJUINYECKHE ITPEAMETHI (TPyOBI, KpaHbI H T.II.). 3allpelllacTCs BKIFOYATh 1
BBIKJIFOUATh SIEKTPOIPHOOPEI MOKPBIMH PYKaMH, a TakKe II0Ib30BaThCS HEHCIIPABHBIMH  HIIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaAMI;

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

-IPpH TIOMAJaHHH Ha JIHI0 HIM PYKH OPBI3T KOHIIEHTPHPOBAHHEIX KHCIOT ITOCIIE CMBIBAHHS BOJIOM
IIPOMEITE CI1a0BIM PACTBOPOM COMBI. INENOYR CIEAYET CMBIBATh O TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOIana, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITE CIa0BIM PacTBOPOM YKCYCHOM
KHCIIOTBI H HAJIOKHTh ITOBS3KY H3 BaThl, CMOUYEHHOH 3%-HBIM pacTBOpPOM IlIepMaHraHaTa KaiHs (u3
arnTeyKH B TaOOPpaHTCKOH 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

Memaror 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, coleprKalllero HOHBI I[HHKA, JOOaBILIFOT
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
KOHTPOJIPHBIN OIBIT. J[1I9 ITPpHTOTOBIIEHHS Ppa30aBIIEHHOIO pacTBoOpa COMH KobainbTa B ITPOOHPKY
nomemnraroT 1 — 2 xarmm 0,1 M pacTBopa KoGanbTa H pa3z0aBILSIIOT JHCTHIUIHPOBAHHOH BOJOH (3 — 5
MIT).

0) MHUKpOKpHCTa/IIOCKOITHYEeCKasd peakiisa. Ha mmpeaMeTHOe CTEKIIO ITOMEINAOT KaIlllo pacTBOpa,
COIEPIKAIllEr0 HMOHBI I[MHKA, PSAOM ITOMEINAIOT KaIUFO pearcHra. Karulm COeQUHSIOT CTEKIISHHOH
namoukoi. Kpucramwiel paccMaTpuBaroT 1o MHKpocKormoM. C (NH4):Hg(SCN)s B c1aGoKHCIONH cpefie
HOHBI I[MHKA OOpa3syIOT XapakTepHble KPHCTAUIBI — KPEeCThl, IEHAPHUTHI, B IIOAKHCIIEHHBIX
MIHEPAIBHOH KHCIIOTOH IIH pa30aBlIeHHBIX PacTBOpaxX KPHCTAIUIEI MMEIOT BHJ HEPAaBHOCTOPOHHHX
TpeyronbHHKOB H KIIHHBER. MemaroT Cd(II), Co(Il), Cu(Il) u Fe(Il).

2. JluTH3oH 00pasyeT ¢ HOHAMH I[HHKA BHYTPHKOMIIIIEKCHOE COEMHHEHHE, XOPOIIO PaCTBOPHMOE
B opraHndecknx pacTBopHTeax (CCls, CHCI3). 3ro coeauHeHHe B OTJIHYHE OT JHTH30HATOB APYIHX
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 THOCYIIb(aTOM, IIHAHHIOM IIHOO0 OcakKJaroT 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 KallWIISIpoOM Ha
(HIBTPOBATIbHYIO Oymary. IISTHO 0OBOMAT MO NepH(pePHH KAITHILIIPOM ¢ pacTBOPOM JHTH30HA B CCl4.
O0pasyeTcs XapaKTepHOe KPaCHOe KOJIBI[O, KOTOPOE CPaBHHBAIOT ¢ KOHTPOIBHBIM OIBITOM. JIJISI 3TOTO
PSIOM ToMeImaroT Ha OyMmary kammo 2 M NaOH u Takke oOBOASIT IO IepH(pepHH KaITHIIISPOM C

pacTBOpOM AHTH30HA B CCl4. OOpasyercs opaHKeBOE IATHO.

AOKYMEHT NoarnncAH
SNEKTPOHHOW NOAMUCHIO .
Ceptudmkar: '12000002A633E30113AD425FB50002000002A6 o HOHaMI aJIFOMIMTHHA GﬁpﬂB}fIOT OelbIn OCaJI0OK
Bnapeneu; lLebayxoea TaTbAHa AnexkcaHopoBHa
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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 COEIHHEHH .

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 qobaBineHHH H30BITKA IIETIOYH OCcafoK pacTBopsercsa. 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; (I1) MermarT onpeelecHHIO alFOMHHHSI, TaK KaK 00pasyroT
OKpaIlleHHbIE aJIH3apHHOBERIE JIAKH. J[JIST MX MacKHPOBKH HCITONMB3VIOT Ka[Fe (CN)s|, ¢ KoTOphIM MeIna-
IOIIHE HOHBI 00pa3yl0T HePaCTBOPHMBIE B BOJ[e I'eKCallHaHO(EPPATHI.

BrmronHeHHe peakipi. 1) Ha ¢pHIbTpoBanmbHYO OyMary HaHocsaT Karumo pacTBopa Ka[Fe (CN)g,

3aTEM B IL[EHTP BIIAKHOTO ITSITHA HAHOCAT KaIIIO PAacTBOPA, COAEPKaIler0 HOHEI allFOMHHHS, ITPHKACASICh
K OyMare KOHUHMKOM Karmiuigpa. [lamee Takke HAaHOCSAT KaIUIIO pearcHTa M oO0paldaThIBAIOT ITSITHO
razoo0pasHeIM aMMHaAKOM, ITOMeIasd Oymary HaJ OTBEPCTHEM CKISHKH ¢ KOHI[EHTPHPOBAHHBEIM
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 KarmsaM KHCJIOTO pacTBOpa, COJEepKaIler0 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 omoBa (II) ocamok
[OKYMEHT NOAMNVCAH

] SNEKTPOHHOW NOANUCHIO

Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6
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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 J0OaBIISIFOT HECKONIBKO Karenb 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)
BOCCTAHABIIMBAETCS JO METAIUIHYECKOH PTYTH.

BeIOTOIHEHHE peakKlHH. K 2 — 3 KaIlllIIM COJISIHOKHCJIIOTO PaCcTBOP4, COACPKAIICIO HOHBL OJIOBA

(IT), moGapmsmror 1 kxammo pactBopa HuTpaTta pryrH (II). BremiagaeT Oeblii INETKOBHCTBIH OCaJ0OK
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 Hatpud. lIpn genctBum 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 HEHTPaIbHOH cpejie — (PHOJIETOBBIH:

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

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

B BOAHEIX pacTBOpax IEPOKCHIHBIE COESIHHEHMSI XpOoMa HEYCTOMYHMBBEI, OHH YCTOHYHBEL B
OpraHHYeCKHX PacTBOPHTEISX (JAHATHIIOBOM 3(PHpe, aMHJIOBOM CIIHPTE H Jp.). Peakinsa mpakTHYecKH
CEJIEKTHBHA.

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

1o ka2 M NaOH po ofpasoBaHHA ocajkKa T'HAPOKCHAA XpoMa H Jalee JO €ro pacTBOPEHHST U
o0pa3oBaHM I THAPOKCOKOMITIIEKCOB. 3aTeM J100aBistoT 1 Karmo 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 BCTPSIXHBAaHHH cepHYI0 KHEIoTy (1:4). OOpasyromeecs IMepOKCHIHOE COeJHHEHHE XPOMa
SKCTPAarHpyIOT 3(PHPOM, 3PHPHBIH CIIOH OKPAITHBAETCS B CHHHI IIBET.

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

NOKYMEHT NMoanncAH
] SNEKTPOHHOW MOANUCHIO aCrY*, rme Y© — annon DJ[TA:
Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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HOOCH,C, CH,CO0Na

‘N—CH,—CH,~N'
NaOOCHC! \ CH,COOH

OxpalreHHbIe KoMITIeKcHbIe coequHeHHI D /[T A obpasyer taxke ¢ Fe(Il1l), Cu(ll), Co(II) m Ni(Il),

ITO3TOMY OHH MOT'YT MeIllaTh oOHapykeHHIO XpomMa (I11).

BrmoronHeHHe peakimi. K 3 — 4 xarmmsM pacTBopa, cofeprkarnero HoHsl xpoma (I11), mobapmsror 3

— 5 kanend 30%-Horo pactBopa CH3;COOH, 12 — 15 kanemp 5%-Horo pactBopa 3J[TA (HM30BITOK
OJITA oOsmarenen), nporepstor pH pactBopa (pH 4 — 5) um HarpeBaroT B BOISHOH OaHe. B
nmpHcyrcTBHH XpoMa (I11) rmoseirser cs1 pHoneToBOe OKpaIllHBAHHE.

3. Inpennaxapoazug (I) BzammoeiictByeT ¢ HoHaMH Cr(VI) B CHILHOKHCIION cpejie, IIPH 3TOM
MOSIBIISIETCA (pHOIETOBOE OKpamrHBaHHe. XpoM (VI) B KHCIIBIX pacTBOpaxX OKHUCILIET AH()eHITIKapOa3HI

mo OecipetHoro audenmnkapbaszoHa (II), BocctanarmuBasgck Ao Cr(III). Monwsr Cr(III) oGpasyror

KpﬂCHG-thDHETDBOE BHYTPHUKOMIIICKCHOC COCAMNHCHIIC C ,[[H(I)EHHIIHEIPG!HBDHDMZ

NH —NH —C¢H NH --NH — CH,
0=ci 0=ci
NH —-NH —C,H, N=N—-CH,
I I

B mnpucyrctBHH (TopHa-HOoHOB H DOJ[TA B KayecTBe MAaCKHPVYIOIIHX PeareHTOB peaKI[Hs
OOHapyKEHH I XPpOMa CEIIEKTHRHA.

BrenronHeHne peakimp. K 1 —2 KarmsMm HCecleayeMoro pacTeopa, cojaeprkamero HoHel Cr(VI),

IMPHOABJISIIOT 2 — 3 KaIUIM HachIeHHOro pacteopa NaF, 1 — 2 xarmm 5%.-Horo pactBopa 2/TA.,
Karumro KOHIleHTpHpoBaHHOHM H>SO4 um 1 —2 xarmm 1%-Horo 5sTaHONIBHOIO PpacTBOpa pearcHTa.
OKCTParHpyioT H30aMIIIOBEIM CITHPTOM. OpraHmdeckas (paza B IIPHCYTCTBHH XPOMa OKPAaIlIHBAeTCS B
(pHOIeTOBHIH IBET. ECIH aHaIH3HpyeMblil pacTBOp colepkuT Cr(IIl), ero mpeapapHTeIbHO OKHCIISIOT B
Cr(VI).

IIaras rpynna KkaTHoHoB
Bucmym (1)

1. Xuopua osoBa (II) B menouyHoil cpele BoccTaHaBiIHBaeT BHcMYT (III) g0 mMeTammmmdecKoro
BHCMYTa (0CaJJOK YEPHOT' O I[BETA):

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

2Bi(OH)3 + 3Sn(OH)s* = 2Biv + 3Sn(OH)s™

NOKYMEHT MOJNNUCAH
SNEKTPOHHOW NMOANUCHIO , coflepkalnero HoHbI ojoBa (II), TpHOaBIISOT 110
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
|Bnageneu: | WeBayxosa Tareana AnekcaHaposHa \IKa T pokcHaa onoga (1) i mocneqyrommero ero

Nencreutened: ¢ 20.08.2021 no 20.08.2022



pacTBOpeHHA. K monmyyeHHOMY pacTBOPY AOOABISIOT KalllIFO pacTBOpa HHUTpara BHcMyTa. O0pasyercs
YEPHBIH OCaJIOK.

2. Homua xamma oOpasyeT ¢ moHaMH BHcMyTa (III) B xmcmoit cpefe Bils — ocajok uepHOro
I[BETA, PACTBOPHUMBIHN B H30BITKE PEaKTHBA.

BiCl; + 3KI = Bils¥ + 3KCl

Bilz + KI = KBil4

[Ipu cuimpsHOM paszbaBiIeHHH pacTBOpa, cojepkalnero Bily, mojydyaeTcs opaHKeBBIH OCAJgOK COIH
BiOI:

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

BrmonHeHne peakimi. 1) K 3 — 5 kammaMm pacTBopa, cojepikainero HoHbI BHcMyTa (I11),

no0aBiroT 110 KarwrsM pactBop KI. HaOGmromaror oOpaszoBaHHe Ocajika M €r0 PacTBOPEHHE B M30BITKE
K1, ripH 3TOM pacTBOP OKPAIIHBAETCSA B OPAHIKEBBIH I[BET.

3. Imrm3on B mHTepBasle pH 3 - 10 oOpazyer ¢ moHamu BHcMyTa (III) BHYTpHKOMITIEKCHOE
COEIHHEHHE, ITPH pacTBOpeHHH B CC 14 00paszyrolee pacTBOPEI OPaHKEBOTO I[BETA.

BreonronHeHne peakimmu. K 1 — 2 karosMm HccneyeMoro pacTtBopa IpHOAaBILIIOT 2 — 3 KaIUIH

pactBopa KCN, moeoasar pH pacteopa g0 9 pactBopoM ammmaka H 3KCTparHpyroT 0,02%-HeIM pac-
TBOPOM AHTH30HA B CCl 4.

Keneso (1)
1. I'excanymanogeppar (III) kamma oOpasyeT ¢ moHaMH jkenesa (II) cHHHII OcaJoK, ITO-BHIHMOMY,

coctaBa MFeFe(CN)s, (tme M — K(1), Na(l)), HaspiBaeMbIi «TYpHOYIeBOH CHHBIO». (OcaoK
HEepacTBOPHM B KHCIIOTaX, HO pas3jaraeTcs miejaoyaMH ¢ BeiaeaeHHeM rujapokcuyioB Fe(Il, IIT). Peakimsg
cTeIH(HIHA.

BemronHeHHe peakipmi. K 1 —2 xarmisM crnaboKHCIIOro PAaCcTBOpPd, COACPAKAIIICIO HOHBI KCJIC34d

(IT), mobGaBmsror 1 — 2 Karum pacTBopa peareHTa. O0Opa3yeTcs CHHHI 0CaJO0K.

2. JIuMeT WIITJIMOKCHM OOpa3yeT ¢ HoHaMH Jkejesa (II) B aMMHAaYHBIX pacTBOpax YCTOHYHBOE
KOMITIIEKCHOE COEHHEHHE KPaCHOI'O I[BETA.

Memraror monbl HHKeNS (II), oOpasyrongie HepacTBOPHMEIH B BOJie JUMETHITTHOKCHMAT HHKEIIT
KpacHoro meera. Memarormee BiamsaHe kenes3a (1), oOpasyrolmero B aMMHaYHOH Cpejle OKpaIlleHHBIH
THAPOKCHJI, YCTPAHSIOT JOOABIEHUEM JIMMOHHOM, I[aBEIIEBOH HIIH BHHHOH KIHCIIOTHI.

BrmoronmHeHHe peakii. K 2 — 3 xaruisiM pacTBOpa, cojlep kamiero HoHbI xkenesa (1I), moOaBisror

Karmo 20%-Horo pPacTBOpPa BHHH O KHCIIOTHL, ] Karurro JUMETHITTTHOKCHMA H II0 KallIsIM PacTBOP
aMMHaKa J0 IeIIOYHOH PEAKITHH. PE],CTEIDP OKPAIlIHBACTCA B KpﬂCI{BIﬁ IIBCT.

Keneso (111)

AOKYMERT NOANWUCAH n kenesa (III) obpasyeT TeMHO-CHHHII OCaJOK
ANEKTPOHHOM MNOAMMUCHIO

Ceptudbuar: - 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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FeCls + K4Fe (CN)g = FeCl2+ K3Fe(CN)g+ KCI1

Jlanmee IIPOAVKTIBI PpeaKI[MH B3aHMOICHCTBVIOT MEXKIY cO00H ¢ oOpa3oBaHHEM TEMHO-CHHETO
OcagKa «OEepIHHCKOH JIa3yPH»:

FeClz + KsFe(CN)s = KFeFe(CN)sd + 2KC1

BrmonHeHne peakipi. K 1 — 2 karorsaMm pactBopa, cofepskarnero HoHel Fe(1Il) u mveromero pH

1 — 3, gobaBisror 1 — 2 Karm peareHra. HaOmromaror oOpas3oBaHHEe TEMHO-CHHETO OCaIKa
«OEPITHHCKOH 1a3ypHy.

2. Tnonuanat aMmMoHu# (Kajmsl) B cTabOKHCIIBIX pacTBopax oOpasyeT ¢ Fe(Ill) koMImiekcHbIe
coeJHHeHNI KpoBaBo-KpacHOro 1BeTa. Kommnekchl Fe(SCN)3 m HFe(SCN )4 skcTparupyrorcsa 3pupoM
H30aMIUIOBEIM cITHpTOM. IIpenmen oOHapyxkeHHA kKelleza — 0,5 Mkr. MemaroT ¢ocdaTel, apceHaTHI,
OKCalaThl, IMMTPaThl, TapTparel, (TOopHAbI, oOpasyrommpe c¢ Fe(lll) ycToNYHBEIE KOMIUIEKCHBIE
COEJTHHEHH.

BremronmHeHHe peakipi. K 1 —2 KarsmMm pacTBopa, cofepkamiero HoHbI kenesa (111), moOaBisroT

karro pactBopa NH4SCN. Ilosgensgercs KpoBaBO-KpacHOE OKpalllMBaHHE pacTBopa. J[oOaBiIdror
HECKOJIPKO KaIlellb H30aMHJIOBOIO CIMpTa IIH 3(Hpa H BCTpsaxuparoT. OpraHmdeckas (aza
OKpAaIlMBAETCSI B KPACHBIH 1[BET.

Ilecrasg rpynna KkaTuoHoB
Kobansm
1. Tnonmanar aMMoHMA (KaJIHA) B YKCYCHOKHCIOM pacTBope mpH pH 4 — 5 ¢ moHamm xobambTa (11)

oOpa3yeT OKpallleHHBle B CHHHH IIBET KOMIUIEKCHBIE COEMHHEHHS Pas3MYHOIO COCTaBa.
Kucnopoacoaep:xarie pacTBOpPHTENH (3(Hp, alleTOH, H30aMHIIOBBIH CITHPT) SKCTParHpPylOT TeMHO-
CHHHE MaJIOYCTOHYHBBIE KOMIUIEKCHEI KOOalbTa COCTaRa Co(SCN)4*. JIng TIOHMZKEHHS JHCCOL[HALH
KOMITJIEKCHBIX CcOeIHHEHHH HeOOXOJHMO BBOAHTE OOIBINIOH H30BITOK THOI[HAHATA.

MemaroT noHsI kene3a (111), koTopble MacKHPYIOT J00aBIeHHEM (PTOPH/I-HOHOB.

BremonHeHne peakimia. K 2 — 3 KalmisIM pacTBOpa, cojepikamero HoHel KobOambTa (II),

T00aBILIIOT TBEPABIM THOIHAHAT aMMOHHS (Kalamsd), TBEpPAbIH (PTOpHA aMMOHHSI, 5 — 7 KaIlellb
H30aMIUIOBOI'O CITHPTA M BCTPSAXHUBAIOT. CIIOH H30aMHIIOBOI'O CITHPTa OKpAaIlMBAETCS B CHHHH I[BET.

2. Harpur kaJms B YKCYCHOKHCIIOM pacTtBope IpH pH 4 — 5 oGpasyeT ¢ noHamu koOambTta (11)
JKEJITBIN OCAaJ0K, B KOTOPOM KOOAIhT MMEET CTereHh oKuciaeHns I11:

Co(CH3COOQO); + 7TKNO02 + 2CH3COOH = K3Co(NO2)s + NO + H 20 + 4CH 3COOK

B paz0aBieHHBIX pacTBOpax oOcaloK OO0pasyeTcs IIPH HarpeBaHHH H CTOSAHHH. JTV PEAKI[HIO
HCITONIB3VIOT JUUISL OTJIeTIeHHS KOOAIbTa OT MEIIAFOIIIX HOHOB.

BemronHeHHe peakimpa. K 2 — 3 kaimIM pacTBOpa, cojiepskamiero HoHbl KoOambTa (II),

) AOKYMEHT NOAMNUCAH cteopa CH3COONa u tBepasii KNO;. Cmechk
3NEKTPOHHOW NOOMUCHIO

.lﬂepmcpmar: 12000002A633E3D113AD425FB50002000002A6
|Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa
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1. Inmernarsmoxkcum (I) o6pasyer ¢ monamvm Hukend (I1) B mareprane pH 5 — 10

MaJIOpacTBOPHMOE B BOJe KOMITJIEKCHOE COEIHHEHHE aJI0-KPacHOr o IiBeTa CTPYKTYPEI (11):

H
7Y
H;C—C—C—CH; H:C—C=Hx N=C—CH,
Ni
: 5
S g

7

C IMMETHJITTHOKCHMOM 00pa3yroT KomiuieKcHble coeqnHeHHA Takke Cu(ll) (opaHkeBo-KelToro
1Beta), Fe(ll) (kpacHoBatoro 1mpera), Co(ll) (kxopuuHeBO-KpacHOTO IBeTa). IIpH oOHapyKeHHH HHKEISI
B aMMHAYHBLIX PacTBOpPax B IPHCYTCTBHH HOHOB METAJIOB, OOpa3VIOIMX OKpallleHHEIE T'HIPOKCHIEIL,
T00aBILSIIOT IIMTPATHI H TapTPATHI IJIS IIPeAOTBPALEHHS BEITaAeHHI THAPOKCHIOB.

BemronHeHne peakimi. 1) K 1 — 2 xammsM pactBopa, copepxkarnero Ni(Il), moGapmsror 1—2

Karum 1 %-HOro ATaHOIBHOI'O pacTBOpa AMMETIIIITIHOKCHMA M 1 — 2 karmm 2 M NHj;. Obpasyercd
XapaKTePHBIH aJ10-KPaCHBIH OCalOK.

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

ocagka CuzFe(CN)e, pacTBOPHMOro B aMMHakKe ¢ 00pa3zOoBaHHEM aMMHAKATOB MeIH. MEIarT HOHEI
Fe(IIT), Ni(Il), Co(II), obpasyromngie ¢ peareHTOM I[BeTHbIe OCaAKH. Ilo3ToMy HX NpeIBapHTEIBHO
OTHEISIFOT I CBI3BIBAIOT B YCTOHYMBEIE PACTBOPHMEIE KOMILTIEKCHBIE COSUHEHH . |1IpH OYeHb MAJIBIX

KOHIICHTPAIlIZLX MEIH OCAQOK HE BbIIIAAdCT, HO PACTBOD OKPAIIIHBACTCA B pﬂBGEL]fI IIBET.

BemionHeHHe peaximi. K 2 — 3 xamrsim pacTtBopa, cojep:karnero HoHel Megu (II) (pH < 7),

IMPHOABJISIIOT 1 — 2 Karum pacTBopa peareHra. O0pas3yeTcs KpacHO-O0YPBIH 0CcaJIoK.

2. AMMHAK TIIpH B3aUMOJIEHCTBHM C HOHAMH MeJH CHayajla OCaXIaeT OCHOBHEIE COJH
IIEPEMEHHOIO COCTaBa 3€JIEHOr0 I[BETa, JIETKOPacTBOPHMEBIE B M30BITKe peareHTta. Ilpnm pH > 9
0Opa3syroTCcs aMMHAYHble KOMIUIEKCHI MeOH HMHTeHCHBHO-cHHero Isera: Cu(NH3)(H0)s°%; ...;
CU(NH3)4(H30)32+.

BrmonHeHHe peakipmn. K 2 — 3 kamsaMm pacTBopa, coiepkamiero HoHeI Meau (1), moOapmisroT

OONBINONH H30BITOK pacTBOpa aMMHaka 10 pH>9. IloseneHHe HHTEHCHBHO-CHHEH OKPAaCKH YKa3bIBAeT Ha

ITPHCYTCTBHE MCJIH.

3. Immuzon nmpu pH 1 — 4 ¢ Cu(ll) oOpazyeT BHYTPHKOMIUIEKCHOE COEJHHEHHe KpacHO-
¢uoneroBoro 1pera, skcrparupyemMoe CHCIls u CCly. Ilpemen obHapyxkenmsa Mmegn — 0,1 MKT.
L . | :‘__‘,1!-3‘_ L J U:'.—‘FIIM"'. T — ramrraamr = oee Smow e wraenar o -

] NOKYMEHT NOANNCAH INEro peareHra Hcrones3oeatk Kl rmpu pH 1 2,
| ANEKTPOHHOWM NMNOANUCHIO

‘Ceprudbmikar- - 12000002A633E3D113AD425FB50002000002A6 CO CTOPOHBI APYTHX HOHOB MCTAILIOB.

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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BreoronHeHHe peakimu. K 1 — 2 KarumsaM aHanusHpyeMoro pacteopa ¢ pH 1 — 2 npudasisror 5

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

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

Ipebosarusn K 0hopmieHiLo 140 op amopHoIL padomsl i omuemy:

| .BeimonmHeHne m1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B adopaTopHoOM KypHaile. 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 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.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOIKHEBI OBITH JIAKOHITYHBIMII.

[Tpn mM3y4YeHHH peaKI[Hil OOHapyXeHHs, BCe 5Talbl PaboTHl cleayeT (PHKCHPOBaTh B
maGopaTopHOM kypHane. DopMa 3armcH IpHBeieHa 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 3ayéra 10 mTaOOpPaTOPHOMY IIPAKTHKYMY JOITYCKAIOTCS CTYACHTBI, BBIIIOIHHBIIHNE H
TIOJIIIHCABIINE Y IIperojlaBaTelId Bce JOMAIIHHE H JI1a0opaTOpHBIE PadOTHI, CAABIIHE KOJUIOKBHYMBEI,

dKTHBHO YHU4ACTBOBABIIIHE B pE]ﬁDTE CEMITHAPOB.

( Crvrmoverry O ST ﬁgﬁ;ﬁﬂhaﬁﬁﬂﬁmwmumw [IPAKTHKYMY, JOITYCKAIOTCS K Claye 3K3aMeHa 10

1 SNEKTPOHHOW NOAMUCHIO
Ceptudbinkart: ' 12000002A633E30113AD425FB50002000002A6
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1.Kakoe CBOHCTBO THIPOKCHAOB KAaTHOHOB [V TI'PYIMIBI ITO3BOMMIO BHEIAEIHTL HX B OTHAEIIBHVIO
AHAIIHTHYECKYIO TPYIMTY?

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

3.0 4YeM CBHJIETEIILCTBYET OTCYTCTBHE OKPACKH PacTBOpPa CMeCH KaTHOHOB IV rpyrmis1?

4. KaxknMH CBOHCTBAMH 00IaJar0T THAPOKCHABI KATHOHOB V I'PYIIIIHI?

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 OKHCIIMTEIIMH B KHCIIOi cpefe? KaxoBa
€ro OKpacka?

Cnucok aumepamypol.

1. Bpsmckmit B.4. KonnmonaHas xunvms | OnekTpoHHBIH pecypce]| : yueOHoe mmocobue / B.S1. BpsaHCKHiL.
— 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. Ileperonyas, C.A. CokomoBa. — OJIeKTPOH.
TEKCTOBBIE JaHHBIE. — BopoHexk: BopoHeXCKHH [ ocymapCTBEeHHBIH ATpPapHBII YHHBEPCHTET HM.
HMmmeparopa Ilerpa Ilepsoro, 2017. — 100 c¢. — 2227-8397. — PexuM pgocTyra:

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

3. @uzudyeckas XUMHA. TeopHsa H IIpaKTHKA BRIIOTHEHHS pacyeTHRIX padoT. YacTes 1. DKCTeHCHBHEIE
CBOICTBAa T'OMOI'e€HHBIX CHcTeM |OnmekTpoHHEIH pecypce| / E.M. CremaHoBckHX [H Ap.|. — 3IeKTpoOH.
TEKCTOBBIE JaHHble. — EKaTepHHOYpPr: YpalbcKHil (ellepalbHbIH yHHBepcHTeT, 2016. — 136 ¢. —
978-5-7996-1689-2. — Pexwm soctyma: hitp://www.1iprbookshop.mi/66611.html

4. Ousmyeckas XUMHS. 1T eOpHs H IIPaKTHKA BEOIOIHEHH I pacueTHRIX pador. YacTs 2. XMMHYECKOE H
(pazoBoe paBHOBecHe |OnekTpoHHEIH pecypce]| / E .M. CremaHoBCKHX [H Ip.]. — DOIEKTPOH. TEKCTOBEIE
TaHHble. — ExaTepumHOYpr: YpanbcKHil (peflepalbHbIN YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexamv moctyma: http://www.iprbookshop.ru/66612.html

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

HE Tﬂf?*ﬂf?ﬂ“ﬁﬂgﬁém n{;:‘nﬂﬁﬁﬁé;ﬁ" reverartraqaHHbBle.— M.. MOCKOBCKHII TOCYIapCTBEHHBIMN
| SNEKTPOHHOW NOAMUCHIO | | _
' Ceprindukar: 12000002A633E3D113AD425FB50002000002A6 )bC ACB, 2014.— 149 c¢.— PexaM zpocTyma:
|Bna,qeneu: Lebayxoea TateAHa AnekcaHapoBHa

», 110 I1IaPOJIFO
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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 o0HAPY:KeHHA aHHOHOB | aHAIMTHYECKOI IPYNIbI

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. MeHeneeBa, peke B BHJle aHHOHOB MOI'YT OBITh d-3IeMeHThI B HX BBICIIHX CTEIeHIX
OKHCIIeHHS. MMesd IepeMeHHYIO CTelleHb OKHCIIEHHS, 3TH AIeMEHTHI 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 TPYIHOPACTBOPHMEIE COSIHHEHHS, OKHCIIHTEIIPHO-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
OCaXKJIeHHS, OKHCJIEHHSI-BOCCTAaHOBIEHHS H Ppa3lIokeHHd. KrnaccH(HKaIMsSI aHHOHOB IIO CIIOCOOHOCTH
IaBaTh TPYAHOPACTBOPHMEIE COEIHHEHHS CBS3aHA C HCIIOJIB30BAaHHEM B KauyeCTBE I'PYINIOBBEIX

peareHTOB cojlell OapHsa H cepebpa. IIo 3ToOH KIacCH(QHKAIMH aHHOHEL JIeJIIT Ha TPH aHAJIHTHYECKHE

TPYIMIBL.
Kiaccupukanusa aHHOHOB, OCHOBAHHAS HA PEeAKIHUAX 0CAKICHNA
['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 OKHCIHMTEIIPHO-BOCCTAHOBUTEIBLHEIM CBOHCTBAM AHHOHBI TAaKXKe MOXKHO Pas3felIHTh Ha TPH
rpymmbel.  [lo »ToM  KiIaccH(HKAIHH T'PYIOIOBBIMH PEaKTHBAMH  SBIISIOTCS  OKHCIIHTEIIH HIIH
BOCCTAHOBHTEIHN, Y KOTOPBIX OKHCIIEHHAS IIH 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 KMnO4 B CEPHOKHCIIOH Cpelie, KOTOPBIH BOCCTAHABIMBAETCSA IIPH 53TOM A0 Mn™ H,
CIIEOBATEIILHO, O0ECIBEUHBAETCA. B JaHHBIX YCIIOBHSX B ATY IPYIITY IormagacT 1 N Oz, IIPOSBISIOLIHIT
BOCCTAHOBHUTEIIBHEBIE CBOHCTRA.

Hcronp3ysa B KauyecTBE I'PYINIOBOIO peakTHBA pa30aBJIEHHBIH PacTBOpP 2 B HEHTPAIbHOH HIIM

T e I I

CIIa0OKHCIION cpelie MOKHO OOHApYyKHTh JIHIIb caMble CHJIbHBIE BOCCTaHOBHTEIH (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 CITaDOKHCIIOH CpeJ€ ITPaKTHYECKH HE B3aHMOJEHCTBYET ¢ K.

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

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

Kak BHJIHO, 5Ta KITaCCH(QHKAI[HA JOCTaTOYHO YCIIOBHA, 3aBHCHT OT YCIIOBHH ITPOBEJEHHS PeaKI[HH H
BEIOOpaA I'PYIIIIOBOIO PEAKTHBA.

Kimaccudukamyuss aHHOHOB IIO JIETYYECTH 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 JIeTYYHX OKCHIOB (CO2, SOz, NO»).

OJOKYMEHT NogrnncAH .
ANEKTPOHHOW NoaAnUChLIO [KaIllltO aHHOHOB, OCHOBAHHVYIO Had OCaXKJACHII HX
Ceptucpmkar. 12000002A633E3D113AD425FB50002000002A6
'Brnageney: ' Lle6ayxosa TaTbaHa AnekcaHapoBHa { HCIBITAaHHSIX TIPH OOHApYKeHHMH H YAaIeHIH
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OTJAEIIPHEIX aHHOHOB IMMHPOKO IIPHMEHSIOT OKHCIIHTEIBHO-BOCCTAHOBHUTEILHEIE PeaKIMH H Peaki[HI,
COITPOBOKIAOINIECS BRIIETIEHHEM I'a30000pa3HbIX ITPOIYVKTOR.

JIIIsT aHHOHOB XapaKTepHO OONBINOE paszHooOpasHe CBOHCTB. ECIM aHam3 KaTHOHOB OOBIYHO
IIPOBOJAT CHCTEMATHYECKHM METOAOM, TO IIPH aHalM3e aHHOHOB CHCTEMATHYECKHIl METOH MAajIo
IpHEMIIEM, TaK KakK pasJeiicHHe aHHOHOB Ha aHAJIHTHYECKHE IPVYIMIBI HEIOIHOe M MHOIOKpPaTHas
oOpaboTka IpOoOHl pa3IHUYHEIMH PeaKTHBAMH ITPHBOANUT K 3arPA3HEHHIO €€ ITPHMECSIMH. 3HAUHTEIIbHVYIO
YacTh AaHHOHOB OTKPBIBAIOT APOOHBIM METOIOM M JIHIINE OOHApPYKEHHE HEKOTOPBIX AHHOHOB TPeOYET
CHCTEMATHYECKOIO XOJla aHaJIHM3a.

['pyIoioBele peakTHBBI Ha AHHOHBEI B OTJIHYME OT TPYIOIOBRIX PeakTHBOB Ha KAaTHOHEI
IpeaHa3HAUYeHbl He IS pasleleHHS OTHEelbHBIX TPVYIIIL, a IS HX OOHapyKeHHS O3TO IT03BOJSIET B
CIIyyae OTPHIATEIIbHOH PEaKIMH C TPYIOIOBEIM PeakKTHBOM HE IIPOBOAHMTH aHAIH3 IIPOOBl 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 OCIOKHEHHH JUIS ITOCIEAVIOIETO aHalIn3a. Tak, IPH PpacTBOPEHHH CMECH B
KHCIIOTAaX MOI'YT OBITH ITOTEPSHBL HeKOTOphle aHHOoHH (SO3%, CO3* u ap.).

Qobopyoosarie U Manepuabl:

PeakTHBeI, HEOOXOMHUMBIE IJI JAaHHOH padOThI, BEICTABJLIIOT Ha ITOIKH JIadOpaTOPHBIX CTOIOB. Peakre
PEeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHasS XHMHYeCKas Mocy/ia: IMpoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOcTe PaboThI
TI[aTETIBbHO BHIMBITH, BECHI C Pa3HOBECOM, IIPHOOPBI, HCIIOIb3YeMas IS ITPOBEAEHHSA OTEIBHBIX
1a0opaTOPHEIX padoT, BEIAAETCA M CAACTCS YHCTas J1abOpaHTy.

TexHuka dezonacHocmu npu 66INOJIHEHUI J1A0oOpAMOPHOU pad omal.

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

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

-IIPH OITPEJICIIEHUH 3allaXa BEIECTB OTBEPCTHE COCYAa JepKaTh Ha paccTosHHUM 25-30 ¢M OT IHIfa,
HampasIIsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMH ABHKEHH SIMH JIaJJOHH OT OTBEPCTH A K ITHILY,

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

HACTHIL Ha JIINO HIIH OOCKAY. IIPH pﬂBﬁﬂEHEI—HHI KOHLICHTPHPOBAHHBIX KICIIOT BIIHBATh KHCIIOTY B BOOY,
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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 HelIb34 JIepKaThCs 32 MeTaJUIHYeCKHE IMpeqMETHI (TpyOBl, KpaHbI H T.II.). 3allpelllacTcs BKIFOYATh H
BBIKIIFOUATH AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TaKKe II0Ib30BAaThCSI HEHCIIPABHBIMH  HIIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaMIL,

-3alpernacTcs IMPHHUMATE ITHINY B XHMHYECKOH J1ad0opaTOpHH H IMTh BOAY M3 J1a00paTOPHOM ITOCYIEL. -
-KaTETOPHYECKH 3alpelnacTcs ImpodoBaTh peaKTHBEI Ha BKYC,

-IIPH TIOMAJaHMK Ha JIHMI0 HIM PYKH OPBI3r KOHIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CIIa0BIM PACTBOPOM COABI. INENOYB CIEAYET CMBIBATh JO TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOITaia, He IlepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITH CIA0BIM PacTBOPOM YKCYCHOM
KHCIIOTBl H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYEHHOH 3%-HBIM pacTBOPOM IlepMaHTraHaTa Kaimus (3
aITTeyKH B 1a00PpaHTCKOH Ka(eIpel);

-I10 OKOHYAHHH PadoThl BRIKIIFOUHTh H3 CETH BCE 3JIEKTPOIPHOOPEL, MEPEKPHITH IOAaYy ra3a H BOJBI B
nmadopaTopHIO H yOparts padouee MECTO,

-000 BCeX HECYACTHBIX CIIYYasX HEMeIJIEHHO COOOINATE IPEITOAaBATEIIO HIIH J1a00paHTy.

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 KaIUIF0 H3BeCTKOBOH MIH OapHroBOH BOABL [IpH HarpeBaHHMH ITPOOHPKH

HaOIromaeTcs IIOMYTHEHHE BHCSIIIEH KaTlIIH.
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1. MarHesnansHast cMmech (pactBop, coaepxkarimii 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 MarHesHaJIbHOM CMeCH H IepeMelmBaroT. OOpasyercsa Oelnbld KPHCTaIIHYECKHI
OCaJloK.

2. Monu6aeHoBas xKHIKOCTE (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 MOMIHOJEHOBOH CHHHM (COeqHHeHHS MOIHMOJeHa HH3IIHX
cTeneHeH okHclIeHHs). [lepen oOHapyxkeHHeM (pocdar-HOHa BOCCTaHOBHTEIH OKHCILTHOT 6M HNOs3 rmpn
KHUILSTYEHIH.

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

Karelnb MOJIMOAEHOBOH JKHAKOCTH M CJIerKa HarpeBaroT. OOpasyeTcs KEeNThIH KPHCTaJUIHYECKHI
OCaIOK.
Cynvgpam
1. Xmopux OapHs ¢ cyiab(paT-HOHOM o0Opa3yeT Oelbli KpHCTaZIMYecKHH ocaJoKk BaSOs,
ITPaKTHYECKH HEPACTBOPHMBIH B KHCIIOTAX:
SO4*+Ba*"*=BaS04]
Mermator obHapyxkeHHIO SO3%, S$203 u cMecs SO3* u S*. TIpH IOIKHCIEHHH PacTBOpa,

COZEPIKAIIIET O S03% U cMmech SO3* m S, BRIeNSeTcad OENBIil OCaoK CEpPhI, HEPACTBOPHMEBIH 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 ¢ OCagKkoM JOOaBHTE 3-5 Kallellb
a(pHpa, ocagok (PIOTHPYETCA Ha IrpaHHIle pa3zeia (a3.

Peaxung He crierugnuna 1 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
00eCIBEYHBAETC L, OCAOK 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% u S*°; npH nogkucieHmn S>03% Takke BeIaenaeT 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 Harpepanns pactBop KMnO4
obecupeunBaerca. Bmecro KMnOs4 MOXHO HCITIONB30BaTh pacTBop [, K KoTopoMy m00aBIEHO
HECKOJIBKO Kallellb Kpaxmaia. HaGmomaeTca HCUe3HOBEHHE CHHEH OKPACKH.
Tuocyns ham

1. Hutpat cepeGpa oOpazyeT ¢ THOCYIL(paT-HOHOM OeJbIil ocagok AgS20s3, KOTOPHII 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
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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(ATHI ¢ BEIIEIEHHEM THOCEPHOH KHCIIOTHI, KOTOpas pacliafaeTcs
Ha SO2 U S:

83032' + 2H" = H2S,03

H>S203=H20 + S,L + SOET

B pactBOpe mosBiserca Oemasd MyThb CepEl. DTOH peakiell MOKHO OOHapy#Hrh S:0:% 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, HEHTPaIbHOI U cradommenouHoil (pH<8) cpemax oxmensger S203™ 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, coJlep Kaller 0 THOCYIIb(aT-HOHBI. CHHHIL pacTBOP 00€CI[BEYHBAETCAL.

Ipebosanusn K oghopmieHiio 1ad opamopHoi padomsl i omuemy:

| .BrimosmHeHne 1adopaTOpHBEIX PaldoT CONPOBOXKIAIOT 3armcsaMH B IadopaTopHOM KypHaile. Ha
THUTYIIBHOM JIHCTE JIaDOPaTOPHOIrO JKYpHalla JOIKHBI OBITH ITPEICTABIIEHBEI. Ha3BaHHE YHHBEPCHTETA,
(aMIUIHSI 1 HHHIHAIIEL YYaIl[er ocsI, HOMeP Kypca H I'PYIIOIbI, Y4eOHBIH TOJT.

2.OTYET O BRINOJHEHHOH JTa00paTOPHOH padoTe JOIIKEH COEPKaTh CIEIVIOIIIE CRBEIEHII:

*HOMeP padboTHI U e€ Ha3BaHHE,

*IaTy BBIIOIHEHHS pabOThI,

*I[eTIb PAOOTHI;

*000pPYIOBAaHHE M MaTEpHAaIIbL,

*KpaTKOe TEOPETHYECKOE OIMCAaHHE,

*HOMEDP M Ha3BaHHE OITBITA;

*KpaTKOe OIMHMCaHHe Xoja paboThl ¢ YKa3aHHEM YCIIOBHI ITIPOBEIEHHS OIbITA,

*PHCYHEH H CXEMbI HCIIOIb3YCMBIX HpIIﬁDpGE;
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*BBLIBOJIEI.
3.JIabopaTOpHEBIN KYPHAII HYKHO BECTH YHCTO H aKKYPaTHO, 3aITHCH JOJIKHEI OBITh JTAKOHIYHBIMI.

4. OTYET O IIPOBEAEHHOH paboTe MPOBEPSET M MOAIHCHIBAET ITPEIOJaBATED .

5K cmaue 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOITYCKAIOTCS CTYASHTBI, BBIIIOJIHHBIIHE H
TIOAIMCABRIIE Y IIPEIoJaBaTelld BCe AOMAIIHHE M J1a0opaTOpHBEIE PaldOTHI, CHABIIHE KOJUIOKBHYMEL,
aKTHBHO YYaCTBOBARIIIHE B pad0OTE CEMHHAPOB.

0.CTYIEHTEHI, ITOIYUYHEBIIHE 3a4ET IO J1a00OpaTOpPHOMY ITPaKTHKYMY, JOITYCKAIOTCS K claue SK3aMeHa I10
KYPCY HEOPraHHYECKONH XHMHH.

K OHMPOJIbHbLIE 601NDOCHL .

1.YT0 HEOOXOIMMO IIPEAIIPHH AT, ECIIH B IIPOIIECCE PACTBOPEHHS COJIH B BOJIE PACTBOP MYTHEET?

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

[IpHCYTCTBHE KAaKHX aHHOHOB MOKHO IIPEJIIOIarark 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 BOjZe. lIpH IeHCTBHH Ha €€ pacTBOP IIETIOYH O0pasyeTcs THAPOKCHI OelIoro
I[BETA, PACTBOPHMEBIH KaK B HM30BITKE IEIOYHM, TaK M B PACTBOPE aMMHMaKa. KaKoH KaTHOH BXOIHT 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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JlabopaTopnas padora Ne 8
Tema: Peaknun oonapy:xenns anuoHoB I1 u II1 anaimr m4yeckux rpynn

Ilenw pabomepr: TIpHOOPECTH HABLIKH OOHapYyKeHHI aHHOHOB 11 1 I1I aHaymTHYeCKIX TPy

@ﬂMHpV&HME KoMnemeHuuu: 11K4.
Teopemuvueckasn uacms.:

['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
SNEKTPOHHOW NOAMUCEIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

<Bnageneu; Lebayxoea TatbAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



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 PACTBOPHUMBIH B KapOOHAaTe aMMOHHMS, HO XOPOIIO PacTBOPSIOLIMICSA B pacTBOpPE
Na2S-0s:

Br- + Ag+ = AgBr (1)

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

Peax1ima ¢ XJIOpHOH BOJOH H JAPYTHMH OKHCIHTEIsSIMH ((papmakorieiHasg). XmnopHad Boga, KMnOy,
KBrOs u apyrue OKHCIHTENIH B KHCIIOH CPeAE OKHCIISIOT OPOMHI-HOHEI 0 CBOOOAHOro OpoMa:

2Br- + Cl2 = B2 + 2CI

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

CBOOOAHBIH OpOM XOPOIIO 3KCTParHpPyeTcs H3 BOMHOIO PpacTBOpa XIopoopMoM HIIH OeH30II0M,
OKpAIlMBas OPraHHYeCKHIT CTIOH B JKEITO-KOPHYHEBHIH I[BET. [IPOBEIEHHIO PEaKI[HH MEINAtOT HOHBI S,
8032', 53032'.

Ananumuueckie peaxiiil i100uo-tioHa -

Peaxitnsa ¢ HuTtpaToM cepebpa ((papmaxkorieiiHas). HurpaT cepeOpa JaeT ¢ KalHsd HOTHIIOM KEITHIH
ocamok Agl, He pactBOopuMBIHE B HNO3; M B aMMHake, HO PacTBOPSIOIIMICS B pacTBope NaxS»20s.
JloGaBinenne n30pITKa K1 TakKe BRI3BEIBAET PAaCTBOPEHHE OCAJIKa:

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 3KCTparHpyeIcsa XI0poopMOM HIH OEH30IIOM, OKpalllHBas OpraHHYeCKHI
PacTBOPHTEIb B (DHOJIETOBRBIH I[BET. MI30BITOK XJTOPHOHM BOJBI OKHCIIIET CBOOOIHEIN HOJZ IO HOXHOBATOMH
KICJIOTHI:

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

ﬁﬂmcpamaﬂbﬂaﬂ peakiig. CBOOOMHBIN HOJ OKpaIllMBAaeT PacTBOP Kpaxmaja B SPKO-CHHHH I[BET.
Peaxiius crieliuduyHa H OYeHb YYBCTBHTEIIbHA.

Aunanumuecxue peaxiun muoyuaram-uona SCN-

Peakiinsg ¢ HuUTpaTOM cepebpa. Hurpar cepebpa ¢ Kanusg WIH THOIHAHATOM aMMOHHS JaeT OelbIn
TBOPOXKHCTEIH ocagok AgSCN, He pacTBOPHMBIH B MHHepalbHBIX KHcaoTax 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 | AT FR AT IR N 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 OKpPAIIMBAHHEM OPraHHYECKOIr'O CIIOA:

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

Peaxitnsa ¢ comavm kenmesa (III). Mowwr kenmesa (III) ¢ THomaHaTOM 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]" n 1.1. mo [Fe(SCN)s]**

OOpa3yroNHica KOMIDIEKC XOPOIIO SKCTParupyercs 3(HPOM H aMHJIOBEIM CIIHpPTOM. IIpoTekaHmio
peakIFH MeIIaroT aHHOHEI S, SO3%, S203%, C204%, I, PO4™.

.
Ananumudecxue peaxyunl cyivuo-uona S©

Peaximnga ¢ HurparoM cepebpa. Hurpat cepeGpa ¢ cynmbpHIOM HATPHSI IWIH aMMOHHS 00pa3yeT YepPHBIH
OCaJoK Ag2S, HE PAaCTBOPHMBIN B aMMHAKE, HO PacTBOPSIOIIMIICS B 2H HNO3 1pH HarpeBaHMi.
Peaxitnsa ¢ cmibHBIMH KHcnoTamH. CunbHBIe KHCIOTHL (H2SO4, HCl) mpu meiicTBHH Ha CYIIb(PHIBI
BRIZENSIOT cepoBomopoa 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.

Qbopyoosarie U Manepuapl:

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

OCHOBHasS XHMHYeCKas Mocy/ia: IMpoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOcTe PaboThI
TI[ATEIIBHO BBIMBITH, BECHI C PA3HOBECOM, IIPHOOPEI, HCIIOIBb3YeMas IS ITPOBEAEHHSA OTIEIBLHBIX
TabopaTOPHEIX padoT, BEIJAETCA M CAAacTCA YHCTas ITabopaHTy.

TexHuKa o e30nacHocmii NP _6bINOJIHEHUN J1A0 0pamopHoIL_pad ombl.

-aKKypaTHO 0o0OpaIarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
ITOMOII[BIO 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 OAEKAY. IIpH Pa30aBIIeHNH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOLY,
HO He HaoOOpOoT,

-IIPH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K ceOe HIIM B CTOPOHY COCela. HE HAKJIOHSTHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TIOMaJaHH s €€ Ha JIHI0, 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 HelIb34 JIepKaThCs 32 MeTaJUIHYeCKHE IMpeqMETHI (TpyOBl, KpaHbI H T.II.). 3allpelllacTcs BKIFOYATh H
BBIKIIFOUATH SIEKTPOIPHOOPEI MOKPBIMH PYKaMH, a TaKKe IIOJIb30BAaThCS HEHCIIPABHBEIMH  HIIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOJA ITPHOOPaAMIL,

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

-IIPH TIOMAMAaHNKM Ha JIHMI0 HIM PYKH OPBI3T KOHIIEHTPHPOBAHHBIX KHCIOT ITOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CIIa0BIM PACTBOPOM COABI. INENOYB CIEAYET CMBIBATh JO TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOITaia, He IlepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITH CIA0BIM PacTBOPOM YKCYCHOM
KHCIIOTBI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHON 3%-HBIM pacTBOPOM IlepMaHraHaTa Kaimus (3
aITTeyKH B 1a00PpaHTCKOH Ka(eIpel);

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

-000 BCeX HECYACTHBIX CIIyYasX HEMeIJIEHHO COOOINATE ITPEITOAaBaTelIO HIIH J1a00paHTy.

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 |
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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 peakumn. Ha QribTpoBambHyI0 GyMary HaHocsT Karorro pactBopa Pb(OH)s* o Ha

Hee KaIUTIO PpacTBOpa, CoepKalero S*°. IIrHo ¢cTaHOBHTCS YEPHBIM HIIH TEMHO-OYPBIM.

3. Paz6aBnennble kucnoThl (H>SOs4 mmr HCl) pasmararoT Kak pacTBOPHMBIE, TaK M MHOTHE
MaJIOPaCTBOPHMEIE B BOJe CVYIIL(MHABI C BbIAcIeHHEM H>S, KOTOpPEIH MOXHO OOHapyKHTh IIO
XapaKTEPHOMY 3allaXy TYXJIBIX SHI[ HIH 10 TOYEPHEHHIO (PHIIBTPOBAILHOH OyMard, 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 paz6asieHHon HNOj:

S*+ Cd**=CdS|

CdS + 4HC1 = HoCdClys + H2S7

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

MokHO OGHAPYXHUTH CYIIb(HI-HOH B IIPHCYTCTBHH BeeX aHMOHOB. OcaxmeHne S° B BHAe CdS
HCITONB3YIOT I OTAEIEHHSI S OT APYTHX CEPOCOAEPKAIIHX aHHOHOB. JIyUIIe ITPHMEHSTH IS OCakKIe-
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

Karm pactBopa CdSO4, CdCl2 nmm HeOonpmoe KonnuecTBO CACO3. O0OpazyeTrcs KenThIi ocagok. [Ipn
ucrronb3oBaHHH CACO3 Genplii ocagok CACO3 IMOCTEIEHHO KENTEET.
Xnopuo

BoMbIMHCTBO XITOPHAOB XOPOIIO pacTBOPHMO B Bojle. ManopactBopuMel AgCl, Hg,Cla, PEC15,
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 MEHT HORMGAR -~ o aTars Ag(NH3).Cl, pacteopom HNO; cHOBa BEIITafacT

_ 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 OCaIKH
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 ¢ OpoMHA-HOHOM OIeqHO-KEIThI ocagoK AgBr, HepacTBOPHMEBIH B
HNO3, manopactBopuMBIH B NH3, mpakTHueck HepacTBOPHMBIH B (NH4)2COs3, XOpOIIo pacTBOPHMBIH
B KCN u Na>S»0s.

BeoronHeHHe peakii. K 2-3 xarmmsaM pacTBopa, COmep Kalero OpOMHI-HOHBI, AOO0ABILSIOT 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 CBOOOHOrO Bra. Opranmnyeckue 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. Ilpm sTtoM pacteop OypeeT, a npH JOOABICHHH KpaxXmaia
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 | MeImaroT CHIIbHBIE BOcCTAaHOBHTEIM - SO3°, S203% u S*°. [IpH aHaIH3e CMecH
aHHOHOB I OOHapyKIBaIOT B OcaJKe, IIOIYUEHHOM IIPH AEeHCTBHI Ha HCIIBITYeMBIH pacTBop 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 JoO0aBHTE 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 YKCYCHOKHCIION 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 peakiipH. 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
Karm pactBopa KNO: mwmn NaNQO>, HeCKOJIBKO Karlelnb OeH30ma M BCTPSXHBAOT. ClIoH OeH30IIa
OKpaIlHBaeTcsI B (PHOIIETOBO-PO30BBIH IBeT. BMecTo OeH3oma MOKHO J0OaBHThL 1-2 Kard pacTBOpa
Kpaxmana. [losBiseTcsa CHHSSI OKpacKa.

Tuoyuanam

1. Hurpar cepebGpa oOpasyeT ¢ THOL[HAHAT-MOHOM OenbIi ocalok AgSCN, HepaCTBOPHMEBIN B
pazbarneHHON HNO3, (NH4)2CO3, cmabopactropumeiil 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) ameraTHbIii KOMIUIEKC KpacHOro IBera), I
(oxucnsgercs Fe(IIl) go I, mpu 3ToM pacTBOp Oypeer).

[Ipn aHamse 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

T T T T e R AT ABAAGA T T T AT I OPraHMMecKOro pacTBOPHTEILS OKPalMBAETCA 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 peakiHel MOXHO OOHapyAUTh NOs3- Iocine ocakaeHHS aHHOHOB [ u Il rpyimn u B
orcyrcTRHE NO2 1 C107",

BreOronHeHHe peakKiHH. Ha CICKIIAHHYIO ILNIACTHHKY ITOMCIIAIOT KAIlJIIO PACTEOPA, COACPEAIICIO

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,
KOTOPRIOI MOKHO OOHApyXHTh 110 IIOCHHEHHIO BIAXHONH KpaCHOH JIAKMYCOBOH OvyMarum Wil
MTOKPAaCHEHHIO OyMarH, CMOYEHHOH PacTBOPOM (peHOoI(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 KPaCHYIO JIAKMYCOBYIO OyMary H HarpeBalOT Ha
BOASIHOH OaHe. JlakMycoBas Oymara CHHEET.

3. Judenmmamuna oxuciagercas HNOs; BHauvarme B OectBeTHBIH N,N'-mudeHHIOeH3HIHH, 3aTeM
TH(peHTOeH3HIHH (PHOIETOBBII.

[lepen oOHapyxeHHeM NO3 Bce OKHCIHMTEIH (AHHMOHBI H KaTHOHBI), KpoMe NO2, MOXHO
BOCCTAHOBHTB CYIIL(HTOM B KHCJIOH cpefle. MermaroT OonbIme KOMHYECTBA [, TaK KaK OKHCIISIOTCS O
[> B KHCIIBIX cpeljaX, 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 xanmsg B pazbaBineHHBIX HCI, H2SO4 M YKCYCHOKHCIIOH Ccpefie OKHCIISIETCS 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 KI. 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. MelllaroT BOCCTaHOBHTEII (8033‘, S,05%, §*. NCS”
, I', Br) u oonmpmmie xommdectBa Cl. Ilpm aHamize cMecH aHHOHOB OOHapy:kHBaroT NO> Iocine
ocaxaeHNsa aHHOHORB | u Il rpyrm.

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

HECKOIIBKO Karlellb PacTBOpa, COJEPIKAINEro HHUTPHUT-HOHBI, M CJIErkKa 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™ 0OHapyKHBAIOT ITOCTIE OCAXIEHHS 3THX aHHOHOB I'PYITIOBBIMH pPearcHTaMI.

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

BRIIIADHBAHHSA pacTtBopa, cogepxamero CH3;COO, pobarmsror TBepapii KHSQO4, Xoporno
IIEpEMENNBAIOT H pacTHParoT IecTHKOM. llosBisgercs 3anmax CH3;COOH.

2. Xmopun xkenesza (III) obpasyer ¢ CH3;COO™ B HeHTpalnbHOH 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 anamse 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. [IpH aHaim3e cMeCH aHHOHOB ITOCIIE OcakIeHHsI aHHOHOB | u 11
rpyrar ooHapyxnBaroT CH3;COO",

BeOTonHeEHHEe peakIiH. K HeCKOIBKHM KaruisM pacTteopa, comepxaiero CH3;COO", nmpubaBisroT

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

Ipeoosanus K 0ghopmjieHUI0 J1ad Op AanOPHOUL Padomsl 1 OHuenty:

| .BrimmosiHeHHe 1a00paTOpPHBEIX PadoT COMPOBOXKIAIOT 3almcsaMH B JIabopaTOpHOM KypHaine. Ha
THTVYIBHOM IIHMCTE J1aDOPaTOPHOIO JKYpHala AOJKHEI OBITH ITpeJCTaBJIeHBl. Ha3BaHHE YHHBEPCHTIETA,
(paMIUTHS H HHHIHAJIBL YYaIllerocs, HOMep Kypca H I'PYIIIEL, Y4eOHBIH IO,

2.OTYET O BRINIOJIHEHHOH JTa00paTOPHOH padoTe JOJIKEH COJIEPKaTh CIIeIVIOIIE CBeIeHI:

*HOMeD paloTHI H € Ha3BaHHE,

*IaTV BBOTIOITHEHHS pabOTHI,

*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, I'PapHKH,

*BBLIBOJIEI.

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

4. OTUYET O IIPOBEAEHHON paboTe MPOBEPSET M ITOAIICHIBAET IIPEINOAABATEND.

5K cmaue 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOITYCKAIOTCS CTYASHTBI, BBIIIOJIHHBIIHE H
TOAITMCABIIIHE Y IIPeIoJaBaTelsd BCe JOMAIIHHEe H J1abopaTOpHBEIE PadOTHI, CHAABIIHE KOJUIOKBHYMEL,
AKTHBHO YYaCTBOBARIIIHE B pad0OTE CEMHHAPOB.

0.CTYIEHTHL, TTOIYYHEBIIHE 3a4ET IO JIa00opaTOPHOMY IMPaKTHKYMY, AOIIYCKAIOTCSA K cAaude AK3aMeHa I10
KYPCY HEOPraHHYECKON XHMHH.

KoumpoJibHble 60npocsl :

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 coeIHHeHHT?

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. KomnonaHas xunvis [ OleKTpoHHEBIT pecypce]| : yueGHoe mocoOue / b.5. BpsHCKHII.
— DJIEKTPOH. TEKCTOBEIE JaHHBIe. — (CaparoB: Bysockoe oOpaszoranue, 2017. — 104 ¢. — 978-5-

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

2. Ileperonuass O.B. lIpakTHKYM IT0 aHAIMTHYECKON XHMHH. (DH3HKO-XHMHYECKHE METOALI aHaIH3a

| OnexTpoHHBEIH pecypc| : yuyeOHoe mocodme / O.B. Ileperonuas, C.A. CokomoBa. — OJIEKTPOH.
TEKCTOBBIE JaHHBIe. — BopoHexXk: BopoHeXCKHH [ ocymapCTBEHHBIH ATpPapHBIH YHHBEPCHTET HM.
HMmmepatopa Ilerpa Ileporo, 2017. — 100 c¢. — 2227-8397. — PexuM JOCTYVIIA:

http://www.iprbookshop.ru/72731 .html
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978-5-7996-1689-2. — Pexwm moctyma: hitp://www.1iprbookshop.mi/66611.html
4. OusHyeckas XUMHS. T eOopHs H IIPaKTHKA BEOTOIHEHHS pacueTHRIX padoTr. Yacte 2. XHUMIUECKOE H
(azoBoe paBHOBecHe |DOnekTpoHHBI pecype] / E.M. CremaHoBckux [ Ap.]. — DHIeKTPOH. TEKCTOBEIE
naHHble. — ExaTepumHOYpr: YpanbcKui (emepalbHbIl YHHBepcHTET, 2016. — 160 ¢. — 978-5-7996-
1691-5. — Pexam goctyma: hitp://www.1prbookshop.1m/66612.html
5. I'puroprea JI.C. Ou3HyecKkass XHMHS | O1IeKTpOHHEIH pecypc|: yueGHoe 1ocobue/ I'pHTropheBa
JI.C., Tpudonopa O.H— DmnekTpoH. TeKCcTOBBIe JaHHBIe.— M.. MOCKOBCKHI TOCYJapCTBEHHBIH
CTPOMUTENBHEIN YHHBepcHUTET, AN IInm 3p Memna, 5bC ACB, 2014.— 149 c¢.— PexumMm gocrtyriia:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 110 mmapoio
6. AHalMTHYeCKasd XHMHSA H (DH3HKO-XHMHYECKHE METOABI aHaIH3a |OJIeKTPOHHBIH 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
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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 ropenkH. OOyIiIHBaHHE H
CropaHHe ITPOOBI TOBOPHT O IIPHCYTCTBHH OPraHHYECKHX BEINECTB, MTHOBEHHOE VIIETYUYHBAHIE - COJIEH
aMMOHH S, OKpaIllMBaHHe IUIaMeHH - KaTHOHOB, 00IaJarOIHX 3THM CBOHCTBOM.

Jlanee IIpoOBOAST HarpeBaHHe IIPOORI B IpoOHpKe. BO3roHKa ITpoOkl B BEPXHIOK YacTh ITPOOHPKH
CBHJIETEIILCTBYET O IIPHCYTCTBHH COJIEH aMMOHHS H HEKOTOPBIX OPraHHYEeCKHX COeQHHEHHH. Eci mpu
HArPEBAHHH BBIJEIISIOTCS ITaphl KHAKOCTH, KOTOPBIE KOHACHCHPYIOT CS B BEPXHEH YacTH IMPOOHPKH, HX
HCITBITBIBAIOT HA PEaKIMIO CPeAbl ¢ ITOMOINBI HHAHKATOPHBIX OyMakeK. KHClIas 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 OITPEIE/IMTh aHHOH, BXOJISIIHI B COCTAaB BEIECTBA.

Ecin mpoba pacTBOpHMA B BOJIE, IIEHHBIE CBEIECHHS O €€ COCTaBe MOKET HaTh PeaKI[HS CPelbl.
Kucnag peakiiusg cpelbl YKasbIBaeT Ha IIPHCYTCTBHE CBOOOIHBIX KHCIOT, COJIEH CHIILHBIX KHCIIOT H
c1aObIX OCHOBAHMI, KHCIEIX coneH. lllemouHas peakKi(Md TOBOPHT O ITPHCYTCTBHH IIEIOYEH, 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 HOTETOREIE ITAPEI I" (C OKHCIHTEIEM)
0> Bemeixaeanne — Tierorneii | MnOy, ClO4, CroO7>, CrO47,
TYUHHEL H->0O

Qb opyo 0s aruie U Mamepuasl.

PeakTHBEI, HEOOXOMHUMEBIE IS JaHHOH padoThI, BRICTABIISIIOT HA ITOJIKH 1a00paTOPHBIX CTONIOB. Peakie
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OCHOBHasI XHUMHYecKas MocyAa: MPoOHPKH (B INTaTHBE), 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. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
TIOMOIIBIO COBKA M IMETKH;

-Bce paboThI, CBS3AaHHBEIE C BBIACIICHHEM SIOBHUTBIX, JIETYYHX H HEIPHATHOIAXHVIIHX BEIIECTB,
IPOBOJHTH 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 HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHMe ITOMNMaJaHHsa OpBI3r HIIH
YACTHI[ Ha JIMI[O HIIH OAeKAY. IIpH pa30aBIeHHH KOHIIEHTPHPOBAHHEIX KHCIIOT BIHBATh KHCIIOTY B BOAY,
HO He Hao0O0poT;

-IIPH HAarpPeBAHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K ce0e WM B CTOPOHY COCe/la. He HAKIIOHATHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TIOMafaHHs €€ Ha JIMI0, PYKH HIIH OJIe XK1Y,

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

-HEeIb 35 ITONB30BATLCA 3EKTPpOoIpHOopaMi 6€3 COOTBETCTBYIOIIErO HHCTPYKTaXKa. ITPH BKIIFOUEHHH HX B
CETh HeJIb34 JIePKaThCs 32 MeTAaJUIHYECKHE ITPeAMETHI (TpyOBI, KpaHEI H T.II.). 3allpelllaeTCs BKIFOYATh H
BBIKJIIFOUATH AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TaKKe II0JIb30BaThCS HEHCITPABHBEIMH HITH
HMEIOIIHMH OT'OJIEHHEIE ITPOBOA ITPHOOPaMH;

-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 CIIEAYET CMBIBATH O TE€X IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOIana, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITh CIIa0BIM PacTBOPOM YKCYCHOM
KHCJIOTBl H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlepMaHraHaTa Kaius (u3
aITTeuKH B TaO0paHTCKOH 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‘!’!‘&.‘.’.ﬁﬁfﬂ!’ T SATTT S SRITTR i AR TR S T S T ST ST TF ST ST ."""i
RO FORRVEAT Opasell Ha TPH 4YacTH. [IepBYIO HCIBITHIBAIOT Ha
, 3MEKTPOHHOWM MOANMUCHIO |
Iceptudnkar: 12000002A633E3D113AD425FB50002000002A6 3IOT U1 IIPOBEPOYHEIX OIBITOB. HebombImoe
Bnapeneu; lleBayxoea TateAHa AnekcaHapoBHa
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rogorperaroT. 1Ipn HepacTBOPHMOCTH ITPOORI B BOAE K HEH JOOABIISIOT 2 H. COJISTHVIO KIHCIIOTY, ITPH
HepacTBopuMOocTH B HC] ImBITaroTcss pacTBOPHIBR B 2 H. a30THOH KHCIOTE, KOHIIEHTPHPOBAaHHOH
a30THOH, COJISTHOH KHCJIOTE, «I[apCKOH BOAKEY, PaCTBOPE aMMHAKa.

HepacTBOpHMOCTE B KHCIIOTaX M «I[apPCKOH BOJKE» MOKET YKasbIBaTh Ha IPHCYTCTBHe BaSOa,
SrSO4, PbSO4, AgCl, AgBr, Agl, A1203, Cr203, S102, cunnkatoB. X IepeBoJsAT B pacTBOPHMOE CO-
CTOSHHE CIUIaBIEHHEM CO IIelIovaMH, KapOoHaTaMH HIIH THAPOCYIBb(aTaMH INeJIOYHBIX MeTamioB. Ho
MOXET OBIThP TakK, 4YTO 4YacTh IIPpOOBI pacTBOpHMa B BOJAE, 4YacTk B KHCIIOTax, 4YacTb - B
KOHIIEHTPHPOBAHHBIX KHCIIOTaX M T. JI. B 3TOM ciry4yae Ief1ecoo0pa3Ho ITPOBECTH APOOHOE PACTBOPEHHE
ITPOOKI M ITOIIYYHTE PSI (PPaKIHI - pACTBOPOB, COJIEPXKaIHX Pa3/IHYHble KaTHOHBI H aHHOHBL.

PE],GTEDPHMDGTL HEKOTOPBIX coeIHHEHHH

PactBopumocTs |MoOryT IpHCYTCTBOBAThE | PacTBOPHMOCTE OTCYTCTBYIOT
HepactBopumnel |AgCl, AgBr, Agl, BaSOa, 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 ITOJIXOISINHII PAaCTBOPUTEIIL, TOTOBIT PaCcTBOPEI JJIS aHaM3a Ha KaTHOHBI H aHHOHEI,
HeHTpamu3yroT pacTBopbl NaHCO3 mmu HCl u mpHeTymaroT K aHamu3y. B IOIydeHHOM pacTBOpeE
OOHaApYKHBAIOT C ITOMOIIBIO T'PYIIIIOBEIX PEeaKTHBOB KaTHOHBI Pas3sIHYHBIX TPYIOI, HCIIONB3YS TY HIH
HHYIO KIIacCH()HKAIHIO HIIH OTIebHBIe 00IHe peaKTHREL. EcIH mpH 106aRIeHHH K YaCTH pacTBopa (110
KHCIIOTHO-OCHOBHOH KJIacCH(PHKaIIHH) KapOOHaTa HaTpPHI OCaZOK He 00pa3yeTcs, TO B paCTBOPE 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
PAaCTBOPHMOCTE COJEH, 10 KaTHOHY MOJKHO OITPENEIMTE aHHOHEI, C KOTOPEIMH MOXET ObITh 00pa3oBaHa

.
cob. HamprumMep, ecimi colmb pacTBOpHMa B pa30aBIeHHBIX KHCIIOTaX, a B pacTBope oOHapyxeH Mg, To

uEH#MEﬂ?nEnHﬁEhHﬁ 27 P TOBOMAT HCIIBITAHHE HA IIPHCYTCTBHE OT/IENbHBIX
SNEKTPOHHOW NOANMUCHIO

1Ceprudnkar: - 12000002A633E3D113AD425FB50002000002A6 IopHJa OapHsg TOBOPHT O IMPHCYTCTBHH aHHOHOB |

'Bnapgeneu;: lebayxoea TateAHa AnekcaHapoBHa

.. pebpa — aHHOHOB Il aHATHTHYECKOH TPYIOIBL,
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orcyrcTBHe ocagka ¢ BaCl, u AgNO; - ammoHoB Il aHamuTH4YecKOH I'pyraombl. OTIEIBHBIE aHHOHBI
OOHapPYKHUBArOT APOOHEIMH PEAKIHSIMHA.

Ipebosarusn K 0hopmieHIo J1ad op amopHolL padomsl U omuemy:

1.BrimnosmHeHHe j1a00paTOPHBEIX paldoT COIPOBOKIAIOT 3allMCIMH B 1abopaTopHOM XypHaiue. Ha
TUTYIIBHOM JIHCTE JIaOOPAaTOPHOrO KYpHalla JOIKHBEI OBITH ITPECTABIIEHBI. Ha3BaHHe YHHBEPCHTETA,
(paMIUTHSI M HHHI[HAIIEL YYaIerocs, HoMep Kypca H TPYITOIbI, Y4eOHBIH TOfT.

2.0T4YeT O BROTOIHEHHOMH J1ad0paTOpPHOH padoTe JOIKEH COAEPKATh CIESAVIOIIHE CBEIECHIS:

*HOMED paboTH U €€ Ha3BaHIE,

*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 aKKYPAaTHO, 3aIlHCH JTOIKHBI OBITh JTaKOHHYHBIMH.

4. OTYET O IMPOBEAEHHOH padoTe IPOBEPSAET H MOAIHCEIBAET IIPEITOAABATED.

5.K cmaue 3adéra 1o mabopaTOpHOMY IIPAKTHKYMY IOITYCKAIOTCS CTYIAEHTHI, BHEITTOHHBIIHE H
IIOAIIMCABIIME VY IIPErojaBareilsd BCe JOMAIHHE M J1abopaTopHble palOThI, CAABIIINE KOIUIOKBHYMEIL,
AKTHBHO YYaCTBOBARBIIIHE B padoTe CEMHHAPOB.

6.CTyIeHTH], ITONYYHBIIHE 3a4ET 110 I1abopaTOPHOMY MPAKTHKYMY, JOITYCKAIOTCS K claue 3K3aMeHa
10 KYPCY HEOPTraHHYECKOH XIHMHH.

K OHMPpoJ/ibHbIE 60NPOCHL .

1. Kakne mHauddepeHTHbIE aHHOHBI MOKHO OOCHApYKHTh JPOOHBIM METOAOM IIPH aHAIH3e

CMECH aHHOHOB?

2.IToueMmy Henb3sI OTKpPBIBaTh KapOOHAT-HOH B IIPHCYTCTBHH CYJIb(PHT—H THOCYIIb(aT-HOHOB?
HarmmmTe ypaBHEHHS COOTBETCTBYIOIHNX 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?

A.
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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 rmpoBoasar oOHapyKeHHE THOLHAaHAaT - M HOJHI-HOHOB ITPH COBMECTHOM ITPHCYTCTBHH?

Cnucok aumepamypol.

1. Bpsrckmit B.4. KonmonaHas xunvus | SneKTpoHHBIH pecypce]| : yueOHoe mmocobue / b.S. BpsaHckmHil.

— 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. lleperonyasg, C.A. CokomoBa. — D3IEKTPOH.
TEKCTOBBIE JaHHBIe. — BopoHexXk: BopoHeXCKHH [ ocymapCTBEHHBIH ATpPapHBI YHHBEPCHTET HM.
HMmmepatopa Ilerpa Ileporo, 2017. — 100 c¢. — 2227-8397. — PexuM JOCTYVIIA:

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

3. @msnyeckas XuMHS. TeopHs H IIpaKTHKA BROIOTHEHNSI pacuyeTHRIX padoT. YacTth 1. OKCTEHCHBHEIE
CBOICTBAa T'OMOI'€HHBIX CHCTeM |OnekTpoHHHIH pecype| / E.M. CrenmaHoBckuX [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 BEOTOIHEHH S pacueTHRIX 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. — Pexam noctyma: http://www.iprbookshop.ru/66612.html

5. I'puroprea JI.C. Ou3HyecKkass XHMHS | O1IeKTpOHHEIH pecypc|: yueGHoe 1ocobue/ I'pHTropheBa
JI.C., Tpudonopa O.H— DmnekTpoH. TeKCcTOBBIe JaHHBIe.— 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. AHalMTHYeCKas XMMHS M (H3HKO-XHMHYECKHE METOABI aHalINH3a |[OIEeKTPOHHBIN pecypce] :

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

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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MUHHCTEPCTBO HAVKH 1 BEICIIIET'O OBPA30B AHUSI POCCHHUCK OH ®EJEPAINU
DeneparbHOE TOCYIAPCTRBEHHOE ABTOHOMHOE 00pa30BaTENbHOE YUpeKIeHIe BEICIIETO 00pa3oBaHHA
«CEBEPO-KABKA3CKHH ®EJEPAJILHBIN YHUBEPCUTET»

[Iaruropckiii HHCTHTYT ((umian) CKOY

MeToan4yeckne YKA3aHH A
JUIST OOYYAOIIMXCS IO OpraHM3alMH H IPOBEIEHHIO CAMOCTOSTEILHOM PadoThI
10 JUCILIIIHHE « OH3HYecKas, KOJUIOHIHAI H aHaIMTHUYeCKasT XM SI»
Harmpasienue moaroroBku 19.03.04 TexXHOTOrHS MIPOAYKIHH H OpraHH3aIHs 00IeCTBEHHOI'O
T TAHIS
HampaBneHHOCTS (ImpodHiab) TexXHOIOTHS H OpraHH3allHsI pecTOPaHHOr O Jiela

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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COJIEPKAHHE

BreneHue
1. OO0masg xapakTepHCTHKAa CaMOCTOSTEIBHOH pPaloThEl OOVYAKOINErOoCsS ITPH H3YUEHHH
TUCIIHIUTHHEL « DH3HYecKast, KOIJIOHIHAS H aHATIHTHYECKAs XML
2. ITnaH-rpadHK BRITIOIHEHHS CAMOCTOSTEIHHOH PaOOTEI
3. KOHTpOIBHEIE TOYKH M BHIBI OTUYETHOCTH IT0 HHM
4. Metoanyeckue peKOMeH Al IT0 H3YYEHHIO TEOPETHYECKOT O MaTepHala

5. MetomyeckHe ykKazaHHSA (10 BHJaM paloT, NMPeAyCMOTPeHHBIX padoueH ITpOorpaMMOI
ITHCIIHIUTHHBI)

6. CIMCOK peKOMEHIYEMOH IIHTEPaTYPHI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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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
HEIIOCPEJICTBEHHO IIpelogaBareneM. YacTh YCTAaHOBJIEHHBIX CTaHAaproM dYacoB (94,5 4YacoB)
OTBOJHUTCS JUISI CAMOCTOSITEILHOM, HIH BHEAYIHTOPHOH pabOoTHI.

[log camocTtosATENhPHOH PabOTOH CTYAEHTOB ITOHHMAETCH IUIaHHpyeMas yuyeOHas, yueOHO-
HCCIEeNOBAaTENbCKasA, a TaKKe HayyHO-HCCIeJoBaTelbCcKass pabdoTa CTYAEHTOB, KOTOpas
BBIIONIHSETCS BO BHEAYAHTOPHOE BPeMS II0 HHHIMATHBE CTYAEHTA IWIH II0 3aJaHHIO M IIpH
METOAMYECKOM PYKOBOJICTBE IIPEIIOIaBaTENs, HO O€3 ero HEMMOCPEACTBEHHOIO YUACTHAL.

[{enpro caMOCTOSTENBHON PalbOoTHl SABIISETCS H3VUEHHE TeM, HE PACCMOTPEHHEIX B TEUEHHE
ayIUTOPHBIX 3aHSATHH. 3aJayl caMOCTOSTEIILHON PadOoTHI:

- c()OpMHPOBATh H Pa3BHTh HABBHIKH BeleHHSI CaMOCTOSTEIIbHOH palOOTBI H OBIAJeHHS
METOAMKOH MCCIEHOBAaHII IIPH PEelIeHHH paspadaThlBacMBEIX B YUEOHO-HAYUHOH JeATEIbHOCTH
Ipo0ieM H BOIIPOCOB,

- c(hopMIHpOBaTh H 3aKpelHTh YMEHHE ITPABIIIBHO, JIOTHYECKH BEPHO, apryMEHTHPOBAHO H
SICHO CTPOHTH YCTHYIO H IMCEMEHHYIO PeYb B paMKaX Hay4YHOI'O JHCKYypca.

BERITIOIHEHHE 3aJaHHI 110 CAMOCTOSTEIBLHOM PadoTe MO3BOISIET CTYAEHTY 3aKPEITh 3HAHHS H
IIPHOOPECTH MMPAKTHYECKHE HABBIKH B 00J1aCTH O€30IMaCHOCTH KH3HEIESITEIBHOCTH.

JIIsT  TOCTIDKEHHMSI BBICOKHMX PEe3YyIIbTaTOB YCBOEHHS VY4eOHOrO MaTepHana II0 Kypey
«DH3HyecKas], KOIOHAHAS H aHAIMTHYECKas XHMISI» OakairaBpaM HeOOXOAHMO OCO3HAHHO
IOJIXOUTh K BEITTOJIHEHHIO 3alaHIIL IJI1 CAMOCTOSTEIIbHOH PaboThl, BHUMATEIIbHO O3HAKOMHUTLCS C
PEKOMEHIOBAHHOH OCHOBHOH H JOIOJIHHTEIIBHOH JINTEPATYPOH.

bakamaspaM HEOOXOAHMO IIOMHHTE, UTO I[EJIPF0 CAMOCTOSTEIPHBIX 3aHSTHI 10 JTHCIHIUIHHE
«DH3HYecKasy, KOUIOHIHAS H aHaIHMTH4YeCKasd XHMHSI» SBISeTcsS 000OIeHHe M CHCTeMaTH3al[s
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 OTCTAaHBAaTh CBOK TOYKY 3PEHHS,
ApryMEHTHPOBAHO BO3PakaTh, OITPOBEPraTh OIMHOOYHYIO ITO3HIHIO.

1. O0mas xapaKkTepHCTHKA CaAMOCTOATEJILHOH PadoThI CTYJ€HTA NPH H3YUeHHH
JHCHUILTAHbI «PH3HYECKAA, KOJLIOHIHAS H AHAJIMTHYECKA S XHMHSD)

CamocTosreapHas padora CTYAEHTOB ITPH H3YUYeHHH JUCIMIUIHHEL «DH3HYEeCKasL, KOJUIOHIHAS
H aHAIHTHYECKAs XHMII» IIPEAYCMATPHBAET CIEAVIOIIHE BHIBL CAMOCTOSIEIBHOE H3VUEHHE
THTEePaTypHI 110 TeMaM Ne 1-18; ITOATOoTOBKA K J1a00PaTOPHBIM 3aHSITHSIM.

CaMocTosrenpHas padora — 3T0 padoTa CTYAEHTOB I10 YCBOESHHIO 003aTeIbHOH M CBOOOIHO
MoJIyyaeMOH HH(pOPMAaIlHH IO camMooOpa3oBaHHIO. Takasg Qopma oOydyeHHS IIpHOOpPeTaeT B
HACTOSIIEE BpeMsd aKTyaJIbHOCTh H 3HAUYHMOCTh. E€ (QyHKIMeH SBISeTcS o0ecIiedeHHE XOPOIIETo
KayeCTBa YCBOEHHS 3HAHHI, YMEHHI, HaBBIKOB H ITPO()eCCHOHAIBHBIX KOMIIETEHIHI CTYIESHTaMH
[0 H3y4aeMOH JHUCIHIUIMHE. B KauecTBe (JOpM H MEeTOMOB BHEAYJHTOPHOH PadOTHI CTYIEHTOB

SROgeTCS cAMOCTOSITeThHAS DAad0Ta R OUOMHOTeKe  KOHCIIEKTHPOBaHHe, padoTa cO CITeI[HaIbHbIMH
NOKYMEHT NOAMNUCAH
| 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 JAaHHBIMH BHIAMH TEHAT €JIBHOCT H.

[[maHupyeMbIe pe3yIbTaTel O0YUEHHS 110 JHCIHIUIHNHE (MOIYIIS), O opMHPYEMEIE
XapaKTePH3YIOMIHE 3TAIhl (POPMHPOBAHHS KOMITET HITHIA KOMITETEHI[H
CriocobeH  Ompefensdars H  aHAJIM3HPOBAaTh CBOHCTBA  CBHIPBS, [IK-4

]’[DHY[I)&@IJHI{HTGE H IIPOAOBOJIBCTBCHHBIX  TOBAPOB, BIIHAIOIIIC HA
OIITHMI3AIIHIO TCXHOJIOITHYCCKOI'O IIPOIECCd, KAa4YCCTBO H 0e30ITaCHOCTD

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) CaMOCTOSITEJIBHOCTh B IIOHCKE H H3YYEeHHH JIHTEPaTyphl, T.€. CIIOCOOHOCTh 0000IIaTh
MaTepHall He TOJIbKO M3 JIEKI[IL, HO H H3 Pa3HBIX IPOYHTAHHBIX H H3y4eHHBIX HCTOYHHKOB,

I') YMEHHE HCIIOJIb30BaTh COOCTBEHHbIE IIPHMEPEI H HAOIIOJeHH T,

1) 3aHHTEPECOBAHHOCTh B MPEAMETE;

e) yMeHHe IIOKa3aTh MECTO JaHHOIO BOIIpoca B OOINEH CTPYKTYpe Kypca, €ro CBSI3b 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 I10 JHCHIIUINHE «(DH3HYecKas, KOINIOHIHAS H aHAIIMTHYeCKas XML,

2. ILl.1an-rpaduk BbIIOJIHEHHSA CAMOCTOAT €JILHOH PadoThI
T eXHOIOrHyecKast Kapra caMOCTOSITEIIbHOH PabOThI CTYIeHTa

Kot Cpencrea u OOBEM YaCOB, B TOM YHCIIE
TEXHOIIOTHH CPC KoHTakTH Bcero
pearm3yeMbIX
- B e ITeIbHOCTH OLIEHKH ast pabora
KOMITET €HI{HI,
CTYJIEHTOB C
HHIHKATOpa(o
B) IIPEIo1aBa
TellEM
3 ceMecTp
-1 [logroroka K OTYeT I10 7,29 0,81 8.1
N A-2nk-4 TabopaTOPHEIM TabopaTOPHBIM
UI-3mes | 3apaTHIM paGoTaM
HJI-1rx-4 CaMOCTOSTEIIFHOE KoHcIekT 77,76 8,64 86.4
-2k H3YUEHHE IJHTepaTyPHI
-3 1o Temam 1- 18
Hroro 3a 3 ceMecTp 85,05 9,45 94,5
Htoro | 85,05 9,45 94,5
NIOKYMEHT NMOAMUCAH BH/IbI OT1€THOCTH [0 HUM
INEKTPOHHOM INOANUCHIO [0CTh CTYAEHTOB II0 JAHHOH JHCIMIUIHHE
‘CepTuchukar:  12000002A633E3D113AD425FB50002000002A6 -
'Bnagenel: Webayxora TateaHa AnexkcasHgpoBHa OTHOH aTTECTallMH.

Nencreutenes: ¢ 20.08.2021 neo 20.08.2022
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Ne r/mt Bu neareIbHOCTH CTYIEHTOB CpOoKH KomuuecTBO
BBITIOITHEHH Oaru1oB
1. CobeceoBaHie 110 TeMaM 1-8 6 Hezend 15
2. CobecemoBaHie 1o TeMaM 9-12 10 Hexend 20
3. CobecemoBaHie 1o TeMaM 13-18 16 Hexend 20
Hrtoro 3a 3 cemectp 55
HT1oro 55

MakcHMallbHO BO3MOJXKHEBEIH Oall 32 BECh TEKVINHI KOHTPOJF YCTAaHABIHBACTCS
paBHBEIM 35. Tekyilmee KOHTPOJILHOE MEPOIPHITHE CUYHTAETCS CHAHHBIM, €CIIH CTYIEHT
IMONIYYMII 3a Hero He MeHee  60%  OT VYCTAaHOBIEHHOIO  JUIS  53TOr0  KOHTPOIIS
MakcHManpHOoro  Oama.  PeHTHHroBelH — Oail, BBICTABIISIEMBIN CTYAEHTY 34 TeKYVIIEe
KOHTPOIILHOE MEPOIIPHSATHE, CJAHHOE CTYAEHTOM B YCTAHOBJIEHHBIE TI'PapHKOM KOHTPOJIbHBIX
MEPOIIPHATHIL CPOKH, OIIPEAEISIeTCS CIEAVIOIMM 00pa3oM:

YPOBEHL  BEITIOIHEHHA KOHTPOJIFHOT'O PelTHHTOBBIN  Oail (B % or
3a[aHH 5 MAKCHMATIBHOrO Oala 3a KOHTPOIbHOE 3a/[aHHeE)
OTIHMYHBIH 100
XOPOIIHit 30
Y IOBJIETBOPHT € ITLHBII 60
HeynoBneTBOpHTENBHEI 0

IIpoMeKyTOUHAS ATTECT ALHS

[IpomexyTouHas aTTecTalHsa B (pOpMe 3a4eTa.

[Ipoleaypa 3aueTa KaK OTJIEILHOE KOHTPOIBHOE MEPOIIPHUATHE HE ITPOBOANT CS, OLIEHHBAHHE
3HAHMI O0YYAIOIETOCS IIPOHCXOMUT I10 Pe3yIIbTaTaM TEKVIIET O KOHTPOISL

3a4yeT BBICTABILIETCS IO pe3yiibTaTaM paloTEL B CeMECTpe, IIPH cade BCeX KOHTPOIBHBIX

TOUEK, IIPeAYCMOTPEHHBIX TEKVIIHM KOHTPOIIEM VCIIeBaeéMOCTH. ECIH IT0 HTOraM ceMmecTpa
oOyyarommicsa mMeeT or 33 mgo 60 OamwioB, eMy CTaBHTCS OTMETKa «3adyTeHO». OO0y4aroIeMycs,
HMEIOIIEMY TI0 HTOraM ceMecTpa MeHee 33 0alUIoB, CTaBHTCS OTMETKA «HE 3aUTEHOM.

Konuuecmeo bannoe 3a zavem (Ssqay) Npu pasnudn vix peiimin 206ulx bannax

10 OUCYUNILHE RO pe3yabiamam pabomuol € cemecmpe

PelTHHIoBbIN 0aJ11 IO JUCIHILINHE KosimdyecTBO 0aJL/10B 32
o pe3yJabTaTaM padoTbl B ceMecTpe 3a4eT (S3au)
(Reen)
S0 < Reen < 60 40
39 <Rcen< 50 35
I3<Rcenn< 39 27
Reenw< 33 0

4. Mert OAHYICCKHE PCKOMECHIAIIHHA IT0 H3IYICHHIO TEOPETHYICCKOI0O MaTepHna.j1a
HPH pﬂﬁDT ¢ C JIMTCPAaTyYpHbIMH HCTOYHHKaAMIL BdKHO YMCTb IIPABHJIBHO YHTATh, IIOHHMATL H
3aIIOMHHATh IIPOYHTAHHOC. ,HJIH I[IOHUMAHHS CJIIOKHOIrO TeKcTa Ba)XHO He TOIBKO OBITh
BHHMATCIIBHBIM IIPH YTCHHIL, HMCTb 3HAHHA H YMCTDh HX IIPHMCHATE, HO H BJIaJACTh OIIPpCACIICHHBIMH
MBICIIHTCIIPHBIMH ITPHCMAMI. O,[[]E]H H3 HHX COCTOHT B I{pEIIu]]-IE BaHOCTH BOCIIPHHHMATE HC
OTACIIBHBIC CIIOBA, d ITPCIJIOMNCHHSA H JaKE ICIIBIC I'PYIOIBI HPEE[HG}I{E:I-]II]?'I:, T. €. ElﬁSElI.[LI.
H'_[]II '_[JﬂﬁDT'E C J]IIT&'_[J&T}"DGﬁ HCIIOIIB3VIOTCS BBITTHCKI (DﬁﬂﬁﬂTEHLHGE YCIIOBHE BBIIIDICOK —
OOKYMEHT nogarinCAH |
SNEKTPOHHOM NOANUCHIO IHGEIHCJ'). HEHEGGGﬁpﬂBHG BEIITHCEI ACJIATE Ha
1Ceptudnkar:  12000002A633E30113AD425FB50002000002A6 'BAHHE. HPH 3aIIOIHEHHIH KAapTOYEK CIEIVET
|Bnapeneu;: lebayxoea TateAHa AnekcaHgpoBHa
| IOCHTE Ha OAHY KAdPTOYUKY HCIIb3A4A, T.K. 3TO

‘AencreuteneH: ¢ 20.08.2021 no 20:08.2022 OHKad JOIIZKHd COACPKATb 000O3HaUeHHE ee
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coflepKaHHs, HOMEP HIHM HIH(pP, YKa3bIBAIOI[HMH €€ MeCTO B KapTOouke, JaTy 3aIlOJIHEHIS,
OuGmuorpadguyeckre JaHHBIE. 3aIllHCH Ha KapTOYKe cleAyeT pacliolaraTh Ha OJHOH CTOPOHE, OHH
TOIKHEI OBITH YEeTKHMH H JOCTAaTOYHO ITONMHBIMH. [IpH BEOIHMCBIBAHHMH IHTAT KpailHe Ba’KHO
COXpaHITh aOCOMIOTHYIO TOYHOCTh IIPH IIepedadyd MBICIIEH aBTOpa, CTAaBHTh HX B KAaBBIUKH.
[Iponmyckn B LuTare AOMYCKAlOTCSA (OTMEYArOTCS MHOTOTOYHEM), HO OHH He JOIIKHBI H3MEHSThH
CMBICIIA BRICKa3bIBaHH . [[uraTa ob6sa3aTenbHO JOIKHA OBITH CHAOXKeHa YKa3aHHEM HCTOYHHKA.

B mporiecce paboThl HaJ H3yYaeMBIM MaTepHAIIOM COCTABIISETCA IUIAH B IEIX OoJlee YETKOTO
BBISIBJIEHHH CTPYKTYPHI T€KCTA, 3aIlHCH CHCTEMBI, B KOTOPOH H3JIaraeT MaTepHall JaHHBIH aBTOp,
TIOATOTOBKH K BEICTYIUIEHHIO, a TaKKe VIS HaIllMCaHH I KaKOH-TIHO0 padoThI, 3aIIHCH CBOHX MBICIIEH
C HOBOH CHCTeMaTH3allHeH MaTepHala. B IIaHe MOI'YT BCTpedaThbCs OTAelIbHbIE IH(PEI H APYTHE
(paKTHYECKHE CBEAEHHS, KOTOPBIE XOTS H He SBISEOTCS COOCTBEHHO IUIAHOM, HO ITOMOTAKOT B
OyIyIIeM ero HCITOIb30BaHHH (K IIPHMEPY, ITPH BEICTYILICHHH ).

[Ipu H3y4YeHHH TEOPETHUYECKOr 0 MaTepHara TpeOyeTcs COCTaBIEHHE KOHCIIEKTA.

KoHcleKT — 5TO KpaTKasgd IMCBMEHHas 3alllich COAEpKaHHSA CTaThbH, KHHIH, JIEKI[IH,
MpeIHa3HAaYeHHBIE IS ITOCIEAYIOINErO BOCCTAHORIEHHS HHPOPMAIMH C Pa3IHYHOH CTEIEHBIO
TIOJIHOTHI.

KOHCIIEKT — 53TO CHCTeMaTH4YecKas, JIOTHMYECKH CBS3Has 3alllCh, OOBEIMHSIOAS ILIAH,
BBIITHCKH, TE3HCHl HIH, II0 KpaliHeH Mepe, JBa H3 3THX THIIOB 3allHCH. MICXOad M3 OIpeleeHNs,
BBIITHCKH C OTJAEIIBHBIMH ITYHKTAMH IUIaHa, €CIIH B 1[EJIOM OHH HE OTPa’karOT JIOTHKH IIPOH3BEICHILL,
€CIIH MeXIY OTJIEIbHBIMH YaCTSAMH 3aIlMCH HET CMBICIIOBOH CBS3H, — 3TO HE KOHCIIEKT. B KOHCIIEKT
BKIIFOYAFOTCS HE TOJIBKO OCHOBHBIE ITOJIOXKEHHSL, HO H JTOBOIBI, HX OOOCHOBBIBAOIIE, KOHKPETHEIE
(paKTHI H IIPHMEPEL, HO 0e3 HX ITOAPOOHOT0 OITHCAHH L.

KOHCITEKTHPOBaHHE MOXKET OCYIIECTBIISTHCS TPEMS CIIOCOOAMI:

- IIMTHPOBaHHeE (TIOITHOE HIIH YaCTHYHOE) OCHOBHBIX ITOJIOKEHHH TEKCTa,

- TIepeilaya OCHOBHBIX MBICIIEH TEKCTa «CBOMMI CIIOBAMILY,

- CMEIIAHHEII BAPHAHT.

Bce BapHaHTHI ITPEAIIONAararoT HCIIOIb30BAHHE COKPAII[EHHH.

[Ipn HarmCaHMH KOHCITEKTA PEKOMEHIYET CS CIIEIVIOINAS IIOCIIEI0BATEIIbHOCTD:

1. IlpoaHammsupoBaTh COJepKaHHE KaKJIoro (pparMeHTa TeKCTa, BBIJEISISI OTHOCHTEIIEHO
CaMOCTOSTEIBHEBIE IO CMBICTY,

2. BpImenurp U3 KaXXJI0H YaCTH OCHOBHYIO HH() OpMAIHIO, YOpaB H30BITOUHYIO;

3. 3amicaTh BCIO BaXHYIO IS TIOCIEAYIOINETO0 BOCCTAHOBJIEHHS HH()OPMAIHIO CBOHMH
CIIOBAMH HJIH IIHTHPYSL, HCITONIB3YS COKPAILEHH.

PazienstoT YeThlpe BHAa KOHCIIEKTOB:

- TEKCTYaJILHBIH,

- TUTAHOBBIH,

- CBOOOIHBIH,

- TeEMaTHY€CKHIH.

TekcryaJbHBIM COCTOHT M3 OTJAEIBHBIX aBTOPCKHX IMTaT. HeoOXOmHMMO TOIBRKO YMEHHE
BBIJIETIATh (ppas3bl, HECYIIHE OCHOBHYKD CMBICIOBYKD HArpy3Ky. OTO IIPeKpPacHbIH HCTOYHHK
JTOCIIOBHBIX BBICKAa3bIBAHHH aBTOpa H IIPHBOAMMBIX HM (PAKTOB. TeKCTyalbHBIH KOHCITEKT

HCTTOMRIVETCH MIMMHTETTRHOE BNEMA
OOKYMEHT NoarnncAH
SNEKTPOHHOW NMNOANMCHLIO PaIrMCHTOB MATCPHAlId, COOTBCTCTBYVYIOIIIHX

]CEpmcbuHaT; 12000002A633E3D113AD425FBS0002000002A6 5 imara. OH VYT I10CTIEIOBATENBHO H YETKO
Bnapeneu: le6ayxoea TaTesaHa AnekcaHgpoBHa

1 441 COACP¥KaHHE CC B (prM}"J]IIpGEI{ﬂX IIIIAHA.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Takoi KOHCITEKT KpaToK, ITPOCT M SICEH IO cBOoeH (popMe. DTO JleNmaeT ero He3aMeHHMBIM IT0COOHEM
IIpH OBICTPOH ITOAT OTOBKE JOKJIA]1a, BRICT YIUIEHISL.

CB000aHBII KOHCIIEKT — HHIMBHAYaIbHOE H3JIOKEHHe TeKcTa, T.€. OTpakaeT aBTOPCKHE
MBICIIH Yepe3 Ballle COOCTBEHHOE BHAeHHE. TpedyeTcs AeTanbHas ImpopadoTKa TEKCTA.

CBOOOJHEIN KOHCIIEKT IIpeACTaBIsIeT COOOMH COYETaHHE BBIIMHCOK, I[HMTAT, HHOIJA TE3HCOB,
YacTh €ro TEKCTa MOKET OBITh CHaOKeHa IDIaHOM. DTO HauOoJIee ITOTHOLIEHHEIN BHJI KOHCIIEKTA.

Temarnvecknmii KOHCHOEKT — H3I0KeHHe HH(OPMAIMH IO OJHOH TeMe H3 HeCKOJIbKHX
HCTOYHHKOB.

CocTarieHHe TEMAaTHYECKOr0 KOHCIIEKTa YUHMT padoTarh HaJ TEMOH, BCECTOPOHHE OO0 YMEIBAS
€€, aHAIM3HPYS PasIHYHBIE TOYKH 3PeHHS Ha ONHH H TOT K& BomIpoc. TakuMm o0pa3oM, 3TOT
KOHCIIEKT o0neryaeT padoTy HaJl TEMOH IIPH YCIIOBHH HCIIOJIb30BAHH I HECKOJIBKHX HCTOUYHHKOB.

OdopMmiieHHE KOHCIIEKTA

1. HaspaHme KOHCIIEKTHPYEMOI'O IMPOH3BEACHHS (HIIH €ro 4acTH) H €r0 BBIXOJHBIX JaHHBIX,
T.e. OHOmMorpadHyeckoe oImcaHHe JOKYMEHTA.

2. IlmaH Tekcra.

3. HzmoxeHne HauOojee CYIIECTBEHHBIX IIOJIOKEHHIH H3Y4aeMOro MaTepHana (Te3HCHI)
IIOCIIEIOBATEJIPHO H KPAaTKO CBOMMH CIIOBaMH IJIH B BHIE I[HTAT, BKIIFOYAsd KOHKPETHEIE
(paKTHI H ITPHMEPEI.

4. CocTaBisii KOHCIIEKT, MOXKHO OTHEIBHBIE CJIOBA H IIEJBIe IIPEIJIOKEHHUS ITHCATh
COKpaIllEHHO, BEITIHCHIBATE TOJIBKO KIIFOUEBEIE CIIOBA, IIPHMEHATH VCIIOBHBIE O003HAYCHH.

5. UroOel ¢opMa KOHCIEKTa KaK MOXHO OOIee HaIIsIAHO OTpakala ero Ccojep’KaHHe,
pacriojlaranite ads3ampl  «CTYIIEHbKAMH» TIIOJAO0OHO ITYHKTAM M IIOAIIYHKTAM IUIAHA,
IIPHMEHSNTE pasHOOOpPa3HbIE CIIOCOORI IMOAUYEPKHBAHHS, HCIIONB3YHTE KapaHAalll H PYUKH
PA3HOI O I[BETA.

6. Hcnomesyiite pedepaTHBHBIH CcIoco0 H3M0KEHHS (HAIIpHMEP: «ABTOP CYHTAET...)»,
«PAaCKpPBIBAET. .. »).

7. CoOCTBEHHBIE KOMMEHTAPHH ITOIAaranTe Ha IIOJISIX.

HMTOrOBEIM IIPOAYKTOM CaMOCTOSITEIIBHOTO H3YVUYEHHS JIMTEPATYPHl 110 KOHKPETHBIM TeMaM
SIBIISIETCS KOHCIIEKT, CPeICTBOM OI[€HKH JAaHHOI'O BHJA HeSTeIBHOCTH — coOeceJOBaHIE,
TECTHPOBAHHE.

JIIS YCIIEIIHOIO OCBOEHHS AHCIMIUIMHBEI, HEOOXOAHMO CaMOCTOSTEIILHO AETAIIbHO H3VUHTH
IIpeicTaBIeHHbIE TeMEI IT0 peKOMeHIyeMbIM HCTOYHHKAM HH()OPMAIHH

PexomeHyeMble HCTOUHHKH HH(OpPMamHH
Ne | Bugbl camocTrodTeIbHOIl PadoThI (Ne HCTOYHHKA)

'n OcxopHag | JlomomHu- | Metogu- | HTepHET-
TelbHasA | 4YecKad PECYPChI

1. | CamocTosiTE/IbHOE H3YUEHHE JIUTEPATYPbI

Tema 1. OCHOBHBIE ITOHATHS H | | | |
1.2 1-4 1.2 1,2
OIIpCcIaCIICHILA. I/I,I[EHHLHBIE 1'a35l1.
2 | Tema 2. IlepBBli 3aKOH TePMOJIHHAMHKH. 19 1-4 [ 2 2
T epMOXIIMILSL. ’ ’ ’
3 | Tema 3. 3axkoH ['ecca. 1.2 1-4 1.2 1.2
A Tarra A Mmamarnrra vrn navrarra TNanna ' 1- ' '
— JOKYMEHT NMoaricAaH L, 2 l 4 1’2 1’2
SNEKTPOHHOW NOAMUCHIO 12 1-4 12 12
Ceptudmkat: 12000002A633E3D113AD425FB50002000002A6 ? ’ ’
— Bnapeneu: Webayxosa TateAaxa AnexkcasgpoeHa 14
1,2 1.2 1,2
| |OewcTeurened: ¢ 20.08.2021 no 20.08.2022
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7 | Tema 7. AOCOIIFOTHOE 3HAYEHHE SHTPOIIHH. 1-4
[Toctymat I1manka (‘TpeTHil 3aK0H 1,2 1.2 1,2
TEPMOITHHAMHKH )
8 | Tema 8. OyHIaMEHTAILHOE YPaBHEHHE 1-4
['ub06ca. M3MeHeHne sHeprun ' nddca B 1,2 1,2 1,2
XHMHYECKHX PEaKITHIX.
9 | Tema 9. IlpeameT KOMIOHIHON XHMIH. 19 1-4 19 19
OCHOBHBIE ITOHSATHS H OITpelelIeHH. ’ ’ ’
10 | Tema 10. Kimaccudukarmm gHcIIepCHBIX 19 1-4 12 12
cHcTEM. MeTOBI IOMYUYEHHNS JHCIIEPCHBIX ’ ’ ’
11 | Tema 11. Onrruyeckue CBOHCTBA 19 1-4 19 19
ITHCTIEPCHEBIX CHCTEM. ’ ’ ’
12 | Tema 12. IIoRBepXHOCTHEIE SBIICHHS. 1.2 1-4 1.2 1.2
13 | Tema 13. AHanmuTHYeCKasI XHMHSI KaK 1-4
HaykKa. OCHOBHEBIE ITIOHATHSI. KpaTKas 1,2 1,2 1,2
HCTOPHS Pa3BUTHS aHATHTHYECKOH XHMHH.
14 | Tema 14. TeopeTHYeCKHE OCHOBEI 1.2 1-4 1.2 1.2
AHAJIMTHYECKOH XHMHH.
15 | Tema 15. OCHOBHBIE THIIBI HCITOIB3YEMBIX 19 1-4
XHMHYECKHX PEaKIHH. ’
16 | Tema 16. KauecTBeHHBIN XHMHYECKHH 12 1-4
aHaJIN3. ’
17 | Tema 17. Dr1eMeHTEI METPOIIOTHH 19 1-4
XUMHYECKOI'O aHAJIM3a. ’
18 | Tema 18. KommdecTBeHHBIH XHMIYECKHIT 12 1-4
aHaJIHN3. ’
2. | IloaroroBka K JIA0opaTopHbBIM 12 1-4 12 12
3aHATHAM
Bonpocel 014 cobecedosanus
ba3oBbIN YPOBEHDb
Tema 1. OCHOBHEIE ITIOHATHA U OIpPeie/IcHNs. MieanbHeIe ra3el. YpaBHEHHE COCTOSHIS HIEallbHBIX
ra3oB.

1. IloHaTHE TEpMﬂl[I]I-IElI‘»-ﬂI‘IECKGﬁ CHCTCMBI.

2. OTKPBITLIE::, 3dKPBITBIC, H30IIHPOBAHHBIC TCPMOJHHAMITYCCKIIC CHCTCMBI.

Tema 2. IIepBeIi 3aKOH TEPMOAHHAMIKH. T €pMOXIMIL.
1. BHyTpeHH 4 sHeprus. (DYHKIHS COCTOSHISL.

2. Pabora — MakpockoImyeckas (popMa Iepelaull SHEPIHH.
Tema 3. 3akoH I'ecca.

1. IJoHATHE TEPMOXHMHH, TEIUIOBOIO (P peKTa XHMIIECKOH PeaKIHH.
2. CTaHJapTHOE COCTOSHHE BeIlleCTBa.

Tema 4. CriegcTBHS H3 3aK0Ha | ecca
1. Ileproe cneacTBHE 3aK0oHa ['ecca.
2. Ternora (3HTanbNHI) oO0pa3oBaHHA. TeIllIoBoH 3 eKT peaKIHH.

[ e

— -

NOKYMEHT NOANUCAH
SNEKTPOHHOWM MOANMUCHIO

'Ceptudpmkar:  12000002A633E3D113AD425FB50002000002A6
+Bnageneuy; LleBayxora TatbAna AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

oro 3¢ eKTa peaki[HH OT TeMIlepaTyphl.

MACCHI BEIIISCTEA.
JHTPOITHH
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1. IIporiecchl, caMOIIpOM3BOIBHEIE H HE CAaMOITPOH3BOIbHEIE. [TocTymar Knaysmyca.

2. HEBO3MOKHOCTE CO3QaHH «BEYHOI'O JBHTATEIIS BTOPOro pojay. TepMogHHaMIYeCKas
BEPOSTHOCTD.
Tema 7. AGcomoTHoe 3HaueHHe >HTponHH. [locrynar ITnanka (TpeTHii 3aKOH TepMOTHHAMIKH )
I. DHTPOIMS COBEPINEHHOIO KPHCTAJIIA.

2. IlocrostHHas [1maHka.

Tema 8. ODyHaaMeHTalnbpHOEe YpaBHeHHe [ HO0ca. HM3MeHeHNe sHepriuH ' H66ca B XHMHYECKHX
PEaAKIH SIX.

1. OyHIaMeHTaIbHOE YPaBHEHHE TePMOIHHAMHKH.

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. Kimaccudukaipm JHCIIEPCHBIX cHCcTeM. MeTOo bl ITOITyYeHH I JUCIIEPCHBIX CHCTEM.

1. Kimaccuduxaigis mmo moaBmkHoCTH YacTHIl D (ITo CTPYKType).

2. Kmaccugukaigisa mo pasmepaM YacTHI[ JHCIIEPCHOH (pa3kbl.

Tema 11. Onrnyeckie CBOMCTBA JHCIIEPCHBIX CHCTEM.

1. MoneKynsapHO—KHHETHYECKHE CBOMCTBA JIUCIIEPCHBIX CHCTEM. PaccesHie CBeTa B JUCIIEPCHBIX
CHCTEMAX.

2. Ocmoc. J[nddyszmsa. bpoyHOBCKOe ABHIKEHHE.

Tema 12. IloBepXHOCTHEBIE SIBJICHHS.

1. [IoBEpXHOCTHOE HATSDKEHHE.

2. CMaynBaHHE.

Tema 13. AHaTHTHYeCKa s XHUMH S KaK HayKa. OCHOBHEIE IIOHATHSA. KpaTKas HCTOPHS Pa3BHTH
AHATTHTHYECKOH XM,

1. MUcTtopHus pasBHTHA aHATTHTHYECKOH XHMHH HEOTIEIMMA OT UCTOPHH PasBHTHA XHMHH H
XUMHYECKOH ITPOMBIIIIIEHHOCTH.

2. AHaIIMTHYEeCKas XM KaK HayKa.

Tema 14. TeopeTHnyecKe OCHOBEI aHATUTHYECKOH XM

1. 3agaun XHMHYECKOr0 aHaM3a: H3bICKAHHE H HCCIIeJOBAaHHE aHATTHTHUYECKHX PEAKI[HI BEIECTB,
H3YUYEHHE B3aHMOCBSI3H M/Y CTPOEHHEM B-B H HX aHAJIMTHYECKHMH CBOHCTBAMH.

2. 3ajauyl XMMHYECKOro aHam3a: H3yueHHe H pa3padoTKa METOIOB pa3JAelIeHH S BEIECTB,
CO3JaHHE Ha OCHOBE AHAIMTHYECKHX CBOHCTB H AHAIHTHYECKHMX PEakI[Mi B-B METOIOB
XUMHYECKOI'O aHAJIM 3.

Tema 15. OCHOBHBIE THITBI HCITOIb3YEMBIX XHMHYECKHX PEaKI[HH.

1. ['pyroioBeie PEaKI[HH, H30HpaTelbHBIE (CelneKTHBHBIE) PEaKIUH, PeaKIHI
KOMITIIEKCOOOpa30BaHH.

2. Peax1imi, HCITONB3YEMBIE B aHATTMTHYECKON XHUMIH: THAPOIN3, OKHCIIEHHE-BOCCTAHOBIIEHHE,
OCaKJIEHHE.

Tema 16. KauecTBeHHBIN XHMHYECKHH aHAJIH 3.

l. AHAIMTHYECKHE PEAKTHBEI M TEXHHKA BROTOIHEHNS aHalIH3a. MeTOIbI Ka4eCTB EHHOI'O aHalIH3a.

KauecTREHHRIN AHATTHR KATHOHOR.

NOKYMEHT NoanncAH
SNEKTPOHHOMN NOArNMUCHLIO MECH KaTHOHOBE.
rCeptudmkar:  12000002A633E3D113AD425FB50002000002A6 na
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O COCTaBd BEITICCTEA.
Nencreutened: c 20.08.2021 no 20.08.2022

84



Tema 18. KomyecTBEHHBIN XHMHYECKII aHAIH3.
1. I'paprMeTpHYecKHI aHAIH3. THTPpHMETPHYECKHH aHaIN3. OCHOBHEIE THITHI HHIHKATOPOB.
2. KHCITIOTHO-OCHOBHOE THTPOBaHHe. KpHBEIE THTPOBAHH .
IIoBBINIEHHBIH YPOBEHD
Tema 1. OCHOBHEIE IIOHATHS H OnpeielicHNS. MaeanpHEIe rasel. Y paBHEHHE COCTOSHI S
HJIealIbHBIX I'a30B.
1. YpaBHEHHE COCTOSHHS HIcalbHOIO ra3a - KiarneipoHa — MeHjienleera, YypaBHEHHE COCT OSHH A
peanbHOr O ra3a — ypaBHeHHe BaH-1ep-Baanbca.
2. UHTeHCHBHEIE H 3KCTEHCHBHBIE TEPMOAHHAMIYECKHE ITapaMeTPRI. TepMOIHHAMITYECKII
IIPOIIECC.
Tema 2. IIepBeIi 3aKOH TEPMOAHHAMIKH. T €pMOXIMIL.
1. MareMaTHYeCKOE BBIPaKEHHE IIEPBOIO 3aKOHA TEPMOIHHAMHKH.
2. CoBpeMeHHAas TPaKTOBKaA 3aK0Ha. CIEICTBHS 3aKOHA COXPAaHEHHS SHEPIHH.
Tema 3. 3akoH I'ecca.
1. I'maBHBIH 3aKOH TEPMOXHMHH, ITO3BOILTIOIIHH PacCYHTHIBATh TEIIIOBBIE 3(P()EKThl XHMHYECKHX
PEaKIIIL.
2. Y CIoBHS, ITPH KOTOPBIX CIIPaBEIJIHB 3aKO0H [ ecca.
Tema 4. CrnegcTBHS M3 3aK0Ha | ecca
1. CtaHgapTHad TeIUIoTa (3HTaIbITHeH ) 00pa3oBaHHI COeTHHEHH.
2. Bropoe cnencrTBHe 3akoHa I'ecca. TernmoTa (3HTAIBITHS) CTOPaHHS COeIHHEHHS.
Tema 5 . YpaBHeHHe KHupxroda. 3aBHCHMOCTE TEIDIOBOIO A (peKTa peakIHi OT TeMIlepaT VPHI.
1. TemmepaTypHBIH KO3 (QHIHEHT TEIUIOBOro 3(peKTa IIpoIiecca.
2. 3aBHCHMOCTB TEIJIOBOIO 3(p(peKTa peaKI[HH OT TeMIIEPATYPHI.
Tema 6. Bropon 3akoH TepMOaHHaMUKH. [ [oHsaTHe 00 SHTPOITHH
1. CaMOIpOH3BOIEHOCTh (PH3HYECKOTO HIH XHMHYECKOIO ITpOoIecca.
2. DHTPOIHSA - (PYHKIHS TePMOJHHAMHYECKOH BEPOSITHOCTH CHCTEMBI. OHTPOITHSI — Mepa
OecIriopsiKa, Xxaoca.
Tema 7. AGcomoTHOe 3HaueHHe >HTponHH. [locrynar ITnanka (TpeTHii 3aKOH TepMOTHHAMHKH )
1. YpaBHeHHE U1 BEBIYHCIIEHH S a0COIFOTHOI'O 3HAYEHHS SHTPOIHH I'a3000pa3HOro BEIIECTRA.
2. Beruncnenne abCcoMOTHOIO 3HAUEHH S SHTPOITHH.
Tema 8. DyHgaMeHTaIbHOE YpaBHeHHe | MO0ca. M3MeHeHHe sHeprun [ nO0ca B XHMHYECKHX
PEAKIHIX.
1. Ucnionmp30BaHHE XHMHYECKOTO IIOTEHIHANIA L JIS XapaKTEPHCTHKH CITOCOOHOCTH BEIECTB K
XHMHYECKHM ITpeBpaIleHHSIM (FIIH (Pa30BBIM IIEPeX0JgaM).
2. U3meHeHHe sHepruH ' nO06ca B XUMHYECKHX PEAKIHIX.
Tema 9 .IlpeameT KOIIIOHIHON XUMHH. OCHOBHBIE ITOHATHS H OIIpedeIEHIS.
1. OOBEKTEHI HCCIIEAOBAHHM I KOJUIOMHON XHMHH H HX OCHOBHBIE TIPH3HAKH.
2. KommongHoe cocTosHHE. [[HCIIEpCHEBIE CHCTEMBI.
Tema 10. Kimaccuukaipm JHUcepcHBIX cHeTeM. MeToapl MonydeHH I JHCIIEPCHBIX CHCTEM.
1. Kimaccupukais mo arperaTHOMY COCTOSIHHIO JHCIIEPCHOH (pa3bl H JHCIIEPCHOHHOH CPEJIbI.
2.Kimaccudukaiiis mo crie MeX(pa3Horo B3aHMOIeH CTBHS JHCIIEPCHOH (pa3bl H JHCIIEPCHOHHOH

CDEMTRT
AOKYMEHT NoanncAH
INEKTPOHHOW NMOONUCHIO
Ceptudumkar: . 12000002A633E3D113AD425FB50002000002A6
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1. @aoTaims.

2. IloHATHE ITOBEPXHOCTHOI'O HATSIKEHHNS, €0 H3MEPEHHE H 3aBHCHMOCTH OT TEMIIEPATYPHI.

Tema 13. AHanuTHYECKA s XHMHS KaK HayKa. OCHOBHEIE ITIOHSITHS. KpaTKas HCTOPHS pPa3sBHTHA
AHATTHTHYECKOH XIMHH.

1. OTaenpHBIE ITpHEMBI M METOABI XHMHYECKOTO aHaJII3a.

2. OCHOBHBIE ITOHSTHSIL.

Tema 14. TeopeTnyeckie OCHOBEI aHATTHTHYECKOH XM

1. KauecTBEHHBIH, KOMHYECTBEHHEIH, CHCTEMHBIH H CTPYKT YPHBIH XHMHYECKHH aHAJIH3.

2. OnpegeneHNe KaYeCTBEHHOIO H KOJIMYECTBEHHOI'O COCTaBa BEIECTB, HX CTPYKTYPHL U
CHCTEMHBIX B3aHMOCBS3EH C IIOMOIIBIO METOA0B XHMHYECKOr0 aHalsa.

Tema 15. OCHOBHBIE THITHI HCITONIB3YVEMBIX XHMHYECKHX pPeaKI[Hi.

1. CHrHambsl MeTOJIOB KaUeCTBEHHOI'0O aHaIn3a: o0pa3oBaHHE HIIHM PpaCTBOPEHHE OCajiKa, ITOSBIICHIIE,
H3MeHEeHHE, HCUE3HOBEHHE OKPACKH PacTBOpa (LIBETHHIE PEAKIIHH ).

2. CHTrHaIBI MeTO/IOB KaUeCTBEHHOI'O aHAIN3a: Peaki(Mi 00pa30oBaH I KPUCTAJIJIOB CTPOrO
OIIpPeAEIEHHON (DOPMBI;, PEAKIIHH OKpPaIIHBaHH I ITTAMEHH.

Tema 16. KauecTBeHHBIN XHMHYECKHH aHaJIH3.

l. AHAIMTHYECKHE PEAKIMH KaTHOHOB. KayeCTBEHHEIN aHAIIN3 aHI OHOB.

2. KayecTBeHHBIH aHAJIM3 HEH3BECTHOI'O BEIECTBA.

Tema 17. OreMeHTEI METPOIIOTHH XHMHYECKOI'O aHAIH3a.

1. [IpeacrarieHie pe3yIbTaTOB aHaIIN3a.

2. 3HayaImpe IHQPHI.

Tema 18. KomyeCcTBEHHBIH XHMHYECKHI aHAIH3.

1. KoMITIEKCOHOMETPHUECKOE THTPOBAHHE.

2. OKHCIMTENBbHO-BOCCTAHOBHTEIIFHOE THTPOBAHHE.

IIporieaypa mpoBeAeHMS JTaHHOI O OLIEHOYHOI'O0 MEPOITPHATHS BKIIFOYAET B ¢e0sI BOIIPOCKHI 0a30BOT0
H ITOBBLIIIIEHHOI'O YPOBHEH I cOOeCeJOBAaHHS, KOTOPEIE ITO3BOISIOT OIIEHHTh OTBETHI CTYIAEHTOB I10
TeMaM JUCIUIUIHHEL « DH3H4YecKast, KOIUIOMIHAS H aHATITHTHYECKAST XHMILD) .

[Ipemmaraemelie CTYAEHTY BOIIPOCH IS cOOeCeJOBAHIS ITO3BOMISIOT IIPOBEPUTE CIIEAYIOIIE
komrieTeHIu: OK-7, [1IK-24, IIK-26. Boripoch! 115 cobece;oBaHHs IIOBBIIIEHHOTO YPOBHS
OTIIHYAOTCS OT 6a30BOro Honee riryOOKHMH 3HAHHSMH MaTepHala.

[IpH ITOATOTOBKE K OTBETY CTYACHTY IMPEAOCTABIISAETCS IIPABO ITOJIb30BAHMS CITPABOYHOH
THTEPATYPOH, TaOIHIIaMH, KOHCITEKTOM.

KpuTepun oneHHBaHH A

Oyenka «omauyHo» BBICTABIISIETCS CTYIEHTY, €CIIH TEOPETHUYECKOE COJIEpKAaHHE Kypca OCBOEHO
IIOIIHOCTBIO, 0e3 IPOOEeNoB, HCYEPIILIBAIOIIE, ITOCIEAOBATEIILHO, YETKO M JIOTHYECKH CTPOHHO
M31araeT MaTepHall, CBOOOJHO CIIpaBISIeTCS C 3ajJadyaMi, BOIIPOCAMH H JIPYTHMH BHIaMH
IIPUMEHEHHN S 3HAHWI, HCIIONB3VET B OTBETE JOIOJIHHUTEIILHBIH MaTepHall BCE IIPEAYCMOTPEHHEIE
IIPOrPaMMOH 3aJJaHHS BBIITOIHEHBI, KAUECTBO HX BBIITOIHEHNS OL[EHEHO YHCIIOM OaIUIoB, OIM3KHM K
MaKCHMAJIbHOMY, AaHAIIM3HPYET IOIYYEHHELIE PEe3VIILTAThI, IPOSBISET CAMOCTOSATEIIBHOCTE IIPH
BBITOITHEHNH 3aJaHHH.

Oyenkxa «xopouto» BBICTABIISETCA CTYAEHTY, €CIIM TEOPETHUECKOE COJIEpKaHHE Kypca OCBOEHO
MOTHOCTREK). HEOOXOTUMEIE TTNAKTHUYECKWe KOMIIeTEHIIMH B OCHOBHOM C()OPMHPOBAHEI, BCE

OOKYMEHT NOANUCAH

] SNEKTPOHHOW noanmnceio bIC 3ad4HHA BBIIIOIIHCHEBEI, EKAaUcCTBO HX
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Oyenxa «yooeneneopunieibHo» BBICTABILIETCS CTYAEHTY, €CIIH TEOPETHUECKOE COAEp KaHIE Kypca
OCBOEHO YaCTHYHO, HO TIpoOelbl HEe HOCAT CVIIECTBEHHOIO Xapakrepa, OOIBIIIMHCTBO
IIPEAYCMOTPEHHBIX IIPOrPaMMOIT 3aJaHII BEITIOTTHEHO, HO B HIIX HMEIOTCS OIIMOKH, TIPH OTBETE Ha
IIOCTABIIEHHBIN  BOIPOC  CTYAEHT  JOITYCKAeT HETOYHOCTH, HEIOCTAaTOYHO IIPaBHIILHEIE
(GOPMYITHPOBKH, HaOMIOJAIOTCS HApPYIIEHHS IOTHYeCKOH ITOCIEJOBATENbHOCTH B H3IIOXKEHHH
IIPOrPaMMHOTIO MaTePHAIIA.

Oyenxa «HeyooenemeopuineabHo » BEICTABISETCS CTYAEHTY, €CIIH OH He 3HAeT 3HAUYMTEIbHOM YacTH
IPOrPpaMMHOI0 MaTepHala, HJOITYCKAaeT CVIIEeCTBEHHBIE OIIMMOKH, HEYBEPEHHO, C OOIbIIIHMI
3aTPYAHEHHSAMH BBITIOIHSET JIaOOpaTOpHEIE paboThI, HEOOXOMMMEIE IIPAKTHUYECKIE KOMIIETEHIHH
He c(OpMHpPOBaHEI, OONBIIHHCTBO IPEIYCMOTPEHHBIX ITPOrpaMMoOil 0OyuyeHHS YUeOHBIX 3aJlaHHi
He BBOIONTHEHO, KAUECTBO MX BBITIOIHEHHS OL[EHEHO YHCIIOM OallIOB, OIIM3KHM K MIHHMAaJIBHOMY.

5. MeToanieckHe YKa3aHHf (II0 BHAAM pador, NpPpeaYCMOTPEHHBLIX padodeil mporpamMmon
JUCIIHILTHHDbI)

CamocmosmenbHoe @blNo/HeHUe 3a0aH Ll

3aJaHug H VIIPaXHEeHHS IS CaMOCTOSTEILHOH pabOTHI IPEUMYIIECTBEHHO COLEpPkKaTcsa B
yueOHO-METOJHYECKOM KOMIUIEKCE JHCIIHIDIMHBI (METOAHYECKHX VYKa3aHHSIX K CEMHHAPCKHM
3aHSATHAM H MeTOQHYECKHX YKa3aHHSX II0 CaMOCTOSTEIbHOH padoTe CTYAEHTOB). Kpome ToOro,
3aJaHHsI M VIPaXHEHHS MOIYT IIpeJJjlaraTbCs IIPeloJaBaTelsMH  Ka(eIphl, BeYIIHMH
CEMHHApPCKHE 3aHATHI. Ha IeKIMsax ImperofgaBaTell TakKe HaroT 3aJaHHs I CaMOCTOSTEIbLHOM
PadOoTHI.

B paMKax caMOCTOSATENBEHOH paldoThl CTYAEHTEI CAMH MOI'YT ITpeJjIararh COOCTBEHHBIE TEMBI
H (pOPMBI BBIITOTTHEHHS 3a]aHHH.

CHmaya 3aJaHHS IIPOM3BOJUTCS IIPEIIOAABATEIO, BEAYIIEMY CEMHHAPCKHE 3aHATHS, B
YCTAaHOBJIEHHBIE HM CPOKI.

B cocraBe MeTOAMYECKHX VKa3aHHH K CEMHHApCKHM 3aHSATHSIM IIPeJyCMOTPEHBI
PeEKOMEHIAIlHH 10 IIOATOTOBKE K CEMHHAPCKOMY 3aHATHIO. [IpH BBINMOIMHEHHH PabOThI CTYAEHTHI
MOT'YT HCIIOIIb30BaTh HE TOJIBKO METOJMYECKHE VKa3aHHS 10 PEINEHHIO 3ajay, HO H IPYyIHe
MaTepHaibl y4eOHO-METOMHMYECKOr 0 KOMIUIEKCA.

Tpeboeaniis x oghopmneniio 3a0aHitil

3alaHHS TI0 CaMOCTOSTEIIBHOH paboTe JOIDKHEI OBITh O(OPMIEHBEI B COOTBETCTBHH C
TpeboBaHmsMH ['OCT 7.32-91 (MCO 5966-82). CrpaHHIBI TeKcTa JOIKHBI COOTBETCTBOBATD
dopmaty A4 (210 x 297 nmm).

TexcT 3amaHMM OO/LKEH OBITh BBOIOIHEH Ha OJHOH CTOPOHE IHCTa C IIPHMEHEHHEM
KOMITBIOTEPHBIX VCTPOMCTB. [IpH HCITOIB30BaHMIH IIEPCOHAIIPHOIO KOMIIBLIOTEPA PEKOMEHIYETCS
HCITONIB30BaTh cpeny Windows, pegakrTop Word. IlapaMeTpsl JOKyYMeEHTa CIIEAYIOI[HE: HHTEPBall —
1,5, xkermp (pa3mep) — 14, mpudt — Times New Roman. DOyHKIMSA IlepeHOca CIOB 00s3aTellbHa.
TekcT cieqyer rnmevyararsb, COOIIOMAs CIEAVIOIHE pa3sMepkI IToNeH: IeBoe - 30 MM, mmpaBoe - 10 mm,
BepxHee - 20 MM, HIDKHEE — 20 MM.

Hymeparpsg cTpaHHI] HAaYMHAETCS CO CTPaHMIBI, COAEpXKAIllell OITIaBjIcHHe pPaloThl, H
MTPOH3BOANUTCS apaOCKHMH ITH(paMH B IIPaBOM BepXHEM YITIY JINCTA. THTYIIbHBIH JIHCT BKIIFOYAETCS
B OOIIYIO HYMepalHioo, HO He HYMepVeTcsa. B IIPHIIOKEHHSX CTpaHHIBI HE HYMEPYIOTCL
HMmmocrpammm, cxemel, TIpadHKH, TaOlMI[BI, PaclIONOXKeHHBIE Ha OTAEelIbHBIX CTPaHHIAX,
BKIIFOYAIOTCS B OOIIYIO HyMePaI[HIO CTPaHHMI].

TekCT OCHOBHOH YacTH paloTel MOXKET IOAPA3eNISAThCS Ha pasfelbl M ITOAPa3Iebl.
Kaxnelii paznen crnenveT HAYMHAThR C HOROH CTAHUILI. Pasjensl H IOJApa3Aelbl JOIDKHBI HMETh

, OOKYMEHT NOArNUCAH

| SNEKTPOHHOW NOANUCHIO ITPpAaXacTCid OCHOBHOC COACPdHHE TCKCTaA.
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HaITHMCaHHE CIIOB B 3arOlIOBKaxX He JOITycKacTcA. IIepeHOCH CIIOB B 3ar0JI0BKaX He JOIYCKaIOTCH.
TOUKY B KOHIIE 3ar0JIOBKA HE CTAaBAT. ECIIN 3aroliIoBOK COCTOHUT H3 ABYX H O0llee IIPeIJIOKeHHH, HX
pPasmelnsroT TOYKOH. IlomguepkmBaHHe 3arolIOBKOB He JONYCKaeTcs. PaccrosHHe MeXIy
3aroJIOBKaMH pasjielia (TIojpa3jielna) H ITOCIeAYIOIHM TEKCTOM JOJKHO OBITh PaBHO OZHHAPHOMY
MeKCTpouyHOMY HHTepBany (10 MM), a paccTosHIE MEXKIY 3arOJIOBKOM ITO[pasjella H ITIOCIIeIHEH
CTPOKOH IPeBIAYIIErO TEKCTAa — 2-M OJHHAPHBIM MeKCTPOYHBIM HHTepBaaaM (15 Mm).

B Tekcre He HOIKHO OBITH PHCYHKOB H TaOnHIl 03 CChUIOK HAa HHX. PHCYHKH M TaOJIHI[BI
pacIoararoTcs B TEKCTE Cpa3y IIOCIIE CCBUIOK HAa HHX. PHCYHKHM JOIDKHBI HMETH ITOSCHSIOIIYIO
HAJIINCh — Ha3BaHHE PHCYHKA, KOTOpas ITOMEIIAeTcsd IMoJa HUM. PHCYHKH 0003HA4YaroTCS CIIOBOM
«Prc». Touka B KOHIIE Ha3BaHHA HEe CTAaBHTCI. PHCYHKH cllefyeT HYMEPOBATH IIOCIEMOBATEIIEHO
apaOCKHMH IIH(PaMH B CKBO3HOM ITOPSJIKE B IIpeJielax Bcei padOoTHI.

[[ndppoBoii MaTepHan Ielecoo0pazHO OQ(OpPMILATh B BHAe TaOmuimpl. Kaxgas TaOmHila
IOIKHA HMETH 3ar0JI0BOK, KOTOPBIH JOIKEH OBITh KPaTKHM H OTPakaTh COAEPKHUMOE TaOITHITEI.

Hajx HaszBaHimieM cIipaBa ITHIINETCS CIOBO «Talmmifa» ¢ IOPSIKOBBEIM HOMEPOM apalCKIMH
IdpaMi B CKBO3HOM IIOpSAKE B Ipeliellax Bcel paGoThl. TeMaTHYeCKHil 3arojIOBOK ITHIITYT
CTPOYHBEIMH OYKBaMH, KPpOMe IIEPBOH IIPOIIMCHOH. B KOHIlE 3aroloBKa TOYKY He CTaBsAT. TalOmuiry
CIEAYET pasMeIlaTh TakK, YTOOBl ee MOXHO OBUIO 4HTaTh Oe3 IMOBOpoTa PpalboThl HIIH XKE C
IIOBOPOTOM II0 YacOBOH cTpenke. Tabmwary ¢ OONBIIHM KOMHYECTBOM CTPOK JIOITYCKAETCS
IIEPEHOCHTE Ha APYIVIO CTpaHHIly. [IpH nepeHoce TabiIbl, Ha CIEAVIOMEH CTPaHHI[E TIOBTOPSFOT
ee INMANKy M HaJ Hell ITOMEINaroT Haarmich «lIpomoimkeHHe Talll.» ¢ YKazaHHeM HoMepa. Eciau
IarnKa TaOIMIBI T'POMO3AKASs, TO BMECTO HEe C IEPEHECEHHOH YacTH B OTAEIIbHOH CTPOKE
ITOMEINAF0T HOMEP I'pad.

[Tpumoxenne oopmirsieTcs KaK MPOAOIDKEHHE OCHOBHOH YaCTH 3aJ[aHHS, PacIlojlaraeTcs B
IOPSIKE IIOSBIIEHHS CCBUIOK B TeKcTe. Kaxmoe IMpHIOKEHHE IOIKHO HAYMHATHECSA C HOBOI
CTPaHHMI[BI H HMeTh COJepP KaTelbHBII 3ar0lIOBOK, HalleuaTaHHBIN KHPHBIM ITPpH(PTOM. B mpaBoM
BEPXHEM VINIY TIIOJ 3arolIOBKOM ITPOIMCHBEIMH OVKBAMH ITe4yaTaeTcs CIOBO «lIprumoxkeHHey.
Hymepals pasaenos, ITIYHKTOB, TaOIHIl B KaKIOM IIPIIIOKEHHH CBOS.

6. Cnmicok peKoMeH Y eMOH JIUTePATYPhI

OcHoBHAA JIHTEpaTypa

1 Bpsmrckmii B.51. KomnongHas xumus | OneKTpoHHBIH pecypce] : yueOHoe rmocodue / b 5. BpsaHcKHii.
— DIEKTPOH. TEKCTOBRIE JaHHBIe. — CaparoB. By3oBckoe oOpaszopanue, 2017. — 104 ¢. — 978-5-
448°7-0038-5. — Pexamv jmoctyra: http://www.iprbookshop.ru/66632.html

2. lleperonyas O.B. lIpakTHKyM 110 aHaIHTHYECKOH XHMHH. DH3HKO-XHMHYECKHE METOJBI
aHanH3a |DOnmekTpoHHBIT pecypc| : yueOHoe mocobme / O.B. Ileperonuas, C.A. CokomoBa. —
ONEKTPOH. TEKCTOBBIE JaHHBIE. — BopoHeX: BoOpoHeXCKHH [ ocymapCTBeHHBIN ATpapHBIH
YHusepcurer HM. HMmmeparopa Ilerpa Ilepeoro, 2017. — 100 ¢. — 2227-8397. — Pexmm
mocryta: http://www .iprbookshop.ri/72731 html

Jlomo/IHMTe/IbHAA JIATEpaTypa

1. @usnyeckasd XuUMHSA. TeopHS H IIPAKTHKA BBINOJIHEHHS pacyeTHRIX pabor. Yacte 1.
OKCTEeHCHBHBIE CBOMCTBAa T'OMOIeHHBIX CHCTeM [OnekTpoHHBII pecypc| / E.M. CremaHOBCKHX [H
Ip.]. — DONeKTpoH. TeKCTOBBIE JaHHbIe. — EKaTepHHOYpr: Y panbCcKui (pelepalbHBIH YHHBEPCHTET,
2016. — 136 ¢. — 978-5-7996-1689-2. — PexmmM goctymna: http://www.iprbookshop.ri/66611 html
2. Ousnyeckasa XUMHSA. TeopHs H IMPaKTHKA BEITIOJIHEHH S pacueTHRIX pador. Yacts 2. XHUMHYECKOE

1 (a3oBoe paBHOBecHe [OmekTpoHHBI pecypc| / E.M. CremaHoBckmx [H 1ap.|. — DOnekTpoH.
NOKYMEHT MOAMUCAH ' |[IepanbHBI YHHBepcHTeT, 2016. — 160 ¢. —

,; NEKTPOHHOM NOANUCKIO | .

Cepridukar: ~ 12000002A633E3D113AD425FB50002000002A6 rbookshop.ru/66612.html

\Bnapenew: | i Websyxoea TaresiHa AnexcaHnpoBHa BIH pecypc|: yueGHoe mocoOne/ ['pHropbeBa

'Nelicteutenen: ¢ 20.08.2021 no 20.08.2022 Hble.— M.: MOCKOBCKHI IroCcyadpCTBCHHBIH
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CTPOMUTENBHEIN YHHUBepcHTET, AN IIn Op Megua, 5bC ACB, 2014.— 149 ¢.— PexumM goctyra:
http://www.iprbookshop.ru/26215.— 3BC «IPRbooksy, 110 mapoimo

4. AHammTHYecKas XHMHS H (PH3HKO-XHMHYECKHE METOJBl aHalIH3a |[OIeKTPOHHBII pecypc]
Ta00paTOPHBIH MPAaKTHKYM / . — OJIeKTPOH. TeKCTOBHIe JaHHEIle. — CapatoB: Al [In Op Menmna,
2018. — 118 ¢. — 978-5-4486-0057-9. — PexumM gocrtymna: http://www.iprbookshop.ri/70757 html
Y4yeOHO-MeTOqHUEeCKOEe oODecneYeHHe CaAMOCTOATENLHOH Ppadorhbl  00yUYAKINHXCH 110
AUCIHILIHHE

1. MeTomuueckne yKa3aHHS IO BEOIOIHEHHIO JTa00PaTOPHBIX padoT M0 JUCIHIIIUINHE «DH3HYeCcKasd,
KOJUIOMIHAI M aHaJIHTH4YeCcKasd XHUMHS» I CTYASHTOB HaIlpaBlIeHHS IOAroTOoBKH 19.03.04
TeXHOIOrHs ITPOAYKITHH H OpraHH3aIHs OOINeCTBEHHOIO ITHTAHH .

2. Mertoauueckne yKazaHHS 19 00YYarOINUXCS 110 OpraHW3allii U ITPOBEAEHIIO CaMOCTOSTEILHOM
paboTHl 10 AHCIHMIUIMHE «DH3MYecKas, KOIUIOMAHAS H aHAIMTHYECKas XHMHSI» IS CTYIEHTOB
HaIrpaBlIeHH ITOATOTOBKH 19.03.04 TexXHOIMOrHs IIPOAVKIIMM H OpPraHH3alHsg OOINECTBEHHOIO
T TAHH L.

Pecypcbl HHpOPMAIHOHHO-T €JIEKOMMYHHKAIIHOHHOH ceTH «l/IHTepHeT», HeodX0MMBbIE /15
OCBOEHHS MNCIHILIHHBI

1. «YHuBepcurerckasa Oudmmoreka online». OTKpPBIT JOCTYII K 0a30BOH KouieKim 2bC
« YHHBepcHTeTcKas Onomioreka online» (6omee 24 000 m3manmit). hitp://www.biblioclub.ru

Jlor. Ne 128-04/16 ot 23 masa 2016r.

2.0BC «IPRbooksy. : http://www.iprbookshop.ru . Jlor. Ne2039/16 ot 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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