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BBEJIEHUE
Juctummaa «XuMusi» ocBamBaeTcs cryneHTamu B TedeHre 108 gacoB. YacTe 3TOro BpeMeHH
(95,25 gac) oTBOAMTCSI HA CAMOCTOSITEIILHYIO, WJIM BHEAYIUTOPHYIO, pabOTy CTYJICHTOB, ApYyras 4acTh
(6,0 waca) — sTo aymguropHbie (OopMbI PabOTHI (JIEKIIMOHHBIC W J1A0OPATOPHBIE 3aHATHS), KOTOPBIE
OpPraHMU3yI0TCA HEMOCPEACTBEHHO MIPENoAaBaTeIeM.

JlaGopaTopHoe 3aHsATHE SBISETCS BaXHeWmed ¢opmoli ycBoeHuss 3HaHUKA. O4YEBUIHBI TPH
CTPYKTYpHBIE €T0 YacTH: IpeaBapsionias (MOATOTOBKA K 3aHATHIO), HEMOCPEACTBEHHO cama paboTa
(BBIMIOJIHEHHE MPAKTHUYECKON 4YacTH) M 3aBepluaronias 4actb (padoTa CTYIEHTOB IO YCTpaHEHHUIO
O0OHAPYKHUBIIUXCS TPOOETIOB B 3HAHUSX).

JlaGopaTopHOe 3aHATHE SIBIISETCS CPEICTBOM MPOBEPKU 3HAHU, OTPAOOTKH MPAKTUIECKUX HABBIKOB
10 AUCIUIUIHHE. BrimonHss mabopaTopHyto paboTy, CiaylmiaTeau JOJKHBI MOKa3aTh YMEHUE BBIICITUTH
OCHOBHBIEC TIOJIOXKCHHUS, U3YUUTh UX JICHCTBHE HA MPAKTHKE, a TAKKE JEeJIaTh MPAKTUYECKH 3HAUYUMBIC
BBIBOJIBI 3 TEOPETUUYECKUX TTOTOKEHHI.

Ko Bcem nabopaTopHbIM 3aHATHSM JIaH NepeueHb Hanbosee BaXKHBIX BOIIPOCOB, HEOOXOAUMBIX AJIs
YCBOGHHS, a TaK)X€ MPHUBEIEH CIUCOK OCHOBHOHM M JOMOJHHUTEIBHOHN JUTEPATyphl, HEOOXOAUMOW IS
W3yUYEHHUS.

Jnst BBIOJTHEHUS! 1ab0paToOpHON paboThl HEOOXOAMMO BECTU KOHCIEKT B OTJENbHON TeTpaju. Takoil
KOHCIEKT MOKET ObITh B ()OpMeE IUIaHa ¢ ONMCaHUE LIeJIU paboThl, OCHOBHBIX MaTepuaioB 1 000pYI0BaHUS,
AKCTIEPUMEHTA 1 BBIBOJIA.

Ecnu cnymarens He BBITIOTHHI JTAOOPAaTOPHYIO paObOTy WIIM MPOITYCTHI €ro 10 KaKOH-TO MPHYUHE
(B ToM uyHcie u mo 00Je3HH), OH 00s3aH BO BHEYpOUHOE BpeMsi OTpabOTaTh €€ OTUYUTAThCS Mepen
npenojaBaTesieM, BeAyIUM 3aHaTue B rpymie. [Ipy BOZHUKHOBEHUU TPYAHOCTEH IpU U3y4eHUH Kypca,
HEOOXO/IMMO TIOCETHTh KOHCYJBTAIMIO TPENoJaBaTessi, BEAYIIErO 3aHSATHS, B COOTBETCTBUU C
rpadMKOM KOHCYJbTAIlMiA, KOTOPBIH HMeeTcs Ha Kadeape  TEXHOJOTHH MPOMYKTOB IHTAHHS U

TOBAPOBCACHMUA.



JlaGopaTopHasi padora Ne 1
Tema: Kitaccbl HeOpraHu4ecKux coeIuHeHui

Ilenn paﬁombt: HSy‘-II/ITb XMMHYECKHE CBOIICTBA OCHOBHBLIX M KHCJIOTHBIX OKCHIOB M IIOJY4YaCMbIX U3

HUX THUAPOKCHUIOB, HAYUUTHCA IIUCATb YPABHCHUA peaKLII/Iﬁ B MOJICKYJIIpHOM W HWOHHOM BHIC,
IIOJIYUCHHUE U CBOMCTBaA aM(bOTepHOFO THAPOKCHUIA, ITOJIYUYCHHUE HEPACTBOPUMBIX B BOAC OCHOBaHHH.

Dopmupyemuvie komnemenuuu: OIIK-1

Teopemuueckaa yacms: B Xumuy Bce MHOrooOpasue HEOPraHMUECKUX BEILIECTB: MPUHATO Pa3leiiiTh

Ha JABC TIpylnIribl — IPOCTBIC W CJIOXKHBIC. HpOCTBIe BCIICCTBA MNOAPA3ACIAOTCA Ha MCETAJIbl U
HEeMeTaJlIbl. A CIIOJKHBIC — Ha IMPOU3BOJHBIC OT IMPOCTLIX, O6pa3OBaHHBIe IMIYTEM HX BBaPIMO,I[efICTBI/ISI C
KHUCJIOpOAOM, BO,I[OI71 U MCKIAY co00}. 9Ty KJ'IaCCI/I(i)I/IKaLII/IIO HCOPraHUYCCKUX BCHICCTB B BUAC CXCMbI

U300paXKaIOT CIICAYIOIUM 00pa3oM:

['l[‘l!pl'ﬂl[l[‘l('fl{ll(' Beecrea
Y 1

[]pDCTbIE' BeMeCTBA Cloansie BOIECTRA
v ' ' : Y 1
Meraaaw Hemeraaae Orenam OcnoBanns Kuncaorni Coan
( warpmii { cepa , xaop, Ca0, 80, || NaOH, KOH, | | 1ICI, 11,50, ,| | KC1, Na] ICO,,
we e ) KHEIOpO ) co Fe( OH ]2 H“n[}_; MgOHCI

OKCHJBI (oxucnbl) - CIOXKHBIE BELIECTBA, COCTOAIIME U3 JABYX 3JIEMEHTOB, OJHHUM M3 KOTOPBIX
ABJIS€TCA KHUCIOPOJ B CTENEHH OKMCIEHHs, paBHOH -2. Obmas dopmyna moboro okcuma - IxOy2.
Pasnuuaror coneobpasyromnue (ocHosubie: LioO, CaO, MgO ,FeO; amdorepusie: ZnO, Al20s, SnOy,
Cr203, Fe20s; kucnmorneie: B203 , SO3 , CO2, P20s Mn207) u neconeobpasyromue: N.O, NO, CO
OKCHJIbl. DJIEMEHTHI C MIEPEMEHHON CTENEHbIO OKHCIEHUs 00pa3yloT HECKOIbKO oKkcuaoB (MnO, MnOg,
Mn20O7, NO, N203, NO2, N2Os). B BeicieM okcujie, KaK MpPaBHIO, JEMEHT HAXOJWUTCS B CTEIICHU
OKHCJICHUS, paBHOW HoOMepy rpymnmnbl. [1o coBpeMeHHON MeXAyHapOJIHOW HOMEHKJIAType Ha3BaHUS
OKCHJIOB COCTaBIISIIOT CJIEIYIOUIMM O0pa3oM: CJIOBO «OKCHI», Jlajiee PYCCKOe Ha3BaHHE 3JEMEHTa B
POIUTEIHHOM MaJIeXkKe, CTENEeHb OKHCIeHU 3eMeHTa (ecau oHa nepemenHa). Hanpumep: FeO — okenp
xene3a (I1), P.Os — okenn dpochopa (V).

OCHOBAHMS — cnoxxHbIe BEIIECTBA, B KOTOPBIX HA aTOM METAJIJIa MPUXOJIUTCS OJHA UM HECKOJIBKO
runpokcorpynn OH. Crenenb OKUCIEHHsI aTOMOB MeTailia 00b1uHo +1, +2 (pexxe +3). O6mmas dpopmyna
ocHoBaHuii Me(OH)x, rme X — 4YHMCIO THIPOKCOIpyNN — KHUCIOTHOCTH ocHoBaHus. (MeOH -
onnokuciotHoe, Me(OH)2 — nByxkucnoraoe , Me(OH)3 — TpeXKHCIIOTHOE OCHOBAHHUE).

HazBanust ocHOBaHUSIM JAIOT CIEIYIOMIMM 00pa3oM: «THIPOKCHI», 3aTEM PYCCKOE Ha3BaHME METaslla B
POIUTENHHOM MAaJeKe, a B CKOOKaX PUMCKUMH ITUPpPaMH — CTETICHb OKHCIICHUS, €CJTH OHA TepEeMEHHAsL.

Hanpumep: KOH —ruapokcua kanus, Ni(OH)2 — ruapokcun nukemns(1l).



KHUCJIOTBI - cnoxxHble BEHECTBa, MOJIEKYJIbI KOTOPBIX COCTOSIT U3 OJJHOI'O MJIM HECKOJIBKMX aTOMOB
BOJIOpOJA M KHCIOTHOTO ocTtatka. CoCcTaB KHUCIOT MOXKET OBITh BBIpakeH o01ieit hopmymnoit HiA, rae A
— KHCJIOTHBIA OCTaTOK. ATOMBI BOJOpPOJa B KHCJOTaX CIIOCOOHBI 3aMeUIaThCsl MM OOMEHUBAThCS Ha
aTOMBI METAJIIOB, IIPU ATOM 00PaA3YIOTCS COJIH.

Ecnu kucnora coaep>KuT OAuH TaKOM aToM BoJ0poja, To 3T0 ogHoocHoBHas kuciora (HCI - consnas,
HNOsz - azornas, HCIO - xnopuoBatucras, CH3COOH - ykcychas), aBa aroma Boaopoaa -
IBYyXOCHOBHBIE KucnoThl: H»SOs — cepnas, H2S - cepoBomopomnas; Tpu atoma BOAOpOaa -
tpexocHoBHbIe: H3PO4 — oprodocdopnas, H3ASO4 — opTOMBIIIBSIKOBASL.

B 3aBucHMOCTH OT cocTaBa KMCJIOTHOTO OCTaTKa KHUCJIOTHI MOJpa3iensioT Ha Oeckucnopoansie (HzS,
HBr, HI) u xucnoponcoaepxamue (H3POs4, H2SO3, H2CrOs4). B Monekynax KHUCIOPOICOIEPKAIINX
KHCJIOT aTOMBI BOJIOPOJa CBSI3aHBI Yepe3 KUCIOpoJ C HeHTpaibHbIM atomMoM: H — O — O. Ha3Banus
OECKHCIOPOAHBIX KHCIOT OOpa3yIOTCsl M3 KOPHS PYCCKOTO Ha3BaHMS HEMETalla, COSAMHUTEILHOU
TJIACHOW -0- ®m cioBa «BogopomHas» (H2S — cepoBomopomnas). HasBanusi KuCIOpOJCOAEpKAIIAM
KHCIIOTaM JaroT TaK: eClIM HeMeTall (peke MeTalll), BXOISIIMM B COCTaB KHCIOTHOTO OCTaTKa,
HAXOJUTCS B BBICIIEH CTENEHU OKHUCIEHHUS, TO K KOPHIO PYCCKOrO Ha3BaHUs 3JEMEHTa J00aBISIOT
cybduKcsl -1-, -e6-, WK -06- U nanee okoHuanue -asg- (H2SOs — cepuas, HoCrO4 - xpomoBsas). Ecnu
CTENCHb OKHCJICHUS IICHTPAJLHOTO aroMa HIDKe, TO HucHonb3yercs cypdurc -ucm- (H2SO3z —
cepuucras). Ecnu Hemeranmn oOpasyer psija KHCIOT, Ucmoib3yrorT u apyrue cypoukcer (HCIO —
xnopHosamucmasi, HC102 — xnopucmas, HC103 — xnopraosamast, HClO4 — xn0pnas).

COJIM — HOHHBIE COEIUHEHUS, COCTOAIIUE M3 KAaTHOHOB METAJUIOB (WJIM aMMOHHS) M AHHOHOB
KHCJIOTHBIX OCTaTKOB. JII0OYI0 COJIb MOXHO paccMaTpuBaTh KaK IMPOAYKT PEaKIMH HEWTpaau3aluu
OCHOBaHHUS KHMCJIOTOW. B 3aBHCHMOCTH OT TOro, B KAKOM COOTHOLIEHHUHU B3SIThl KUCJIOTa U OCHOBAHHE,
nojy4arotcs conu: cpeonue (ZnSOs, MgCl2) — npoaykT mosHO#M HeHTpanTu3aui OCHOBAHHS KHCIOTOM,
kucnore (NaHCO3, KH2PO4) — nipu u36biTke kuciaoThl, ochosnble (CUOHCI, AIOHSO4) — npu u30bITKE
ocHoBaHus. Ha3BaHus cosell Mo MeXIyHApOJIHON HOMEHKJIAType 00pa3yloT U3 JBYX CJIOB: Ha3BaHMS
aHMOHA KHUCJIOTHl B UIMEHUTEIILHOM TaJie)ke U KaTHOHA MeTajula B POJUTENILHOM C YKa3aHUEM CTEIeHU
€ro OKHCIICHHS, €CJIM OHA TepeMeHHas, pUMCKor nudpoii B ckookax. Hanmpumep: Crz(SOs)3 — cynbdar
xpoma (III), AICl3 — xmopun amomunusa. Ha3BaHusi KucCibIX cojielt 0o0Opa3yloT 100aBlieHHEM CllOBa
2uopo- WM oueuopo- (B 3aBUCUMOCTH OT YHCIIa aTOMOB Bojopoja B ruapoanuone): Ca(HCO3z)2 —
runpokapOonar kaibimsa, NaH2PO4 - auruapodocdar natpus. HazBaHust OCHOBHBIX coiieil 00pa3zyroT
n00aBlIeHHEM CJIoBa ecudpokco- Wi oueuopokco- . (AIOH)Cl, — ruapokcoxiopua aaroMUHUS,
[Cr(OH)2]2S04 - nuruapokcocynsdat xpoma(Ill).

Oo0opyooeariue u mamepuaivl:




PeaxTuBbl, HeOOXOMMBIE AJIS1 JAHHOW pabOTHI, BHICTABISAIOT HA MOJIKK Ja0OPaTOPHBIX CTONIOB. Pemkue
PEaKTUBBI, KOHIICHTPUPOBAHHBIE KUCIIOTHI M MIENOYM, Maxydue BellecTBa (HAIpHMEp, CEPOBOIOPO,
OpoMHasi BoJa U Ap.) XPaHAT B BBITSHKHOM IIKady.

OcHoOBHasi XUMHYECKasi MOCcy1a: MPOOUPKH (B IUTATHUBE), KOJObI, XUMHUECKUE CTAKaHBI MOCIE PabOTHI
TIIATEJIbHO BBIMBITH; BECHl C PA3HOBECOM, HPUOOPHI, HCHONb3yeMas Uil TPOBEACHUS OTAEIBHBIX
71a00paTOPHBIX paboT, BBIAACTCA M CHACTCS YUCTas JTAOOPAHTY.

Texnuka dezonacnocmu npu_8blNOJIHEHUN J1A00PANOPDHOU_Padombl:

-aKKypaTHO 00paIaThCsi CO CTEKISTHHON XMMHYECKOW MOCY/IOW. OCTAaTKU pa3z0OHUTOH mocyasl yOupaTh C
IIOMOIIBIO COBKA U MIETKU,;

-Bce paboThl, CBA3aHHBIE C BBIJCJICHUEM SJIOBUTHIX, JIETYYUX M HENPUATHONAXHYLIMX BEIIECTB,
MIPOBOJIUTH B BHITSDKHOM IIKady;

-IIpU OTIPEACIICHUM 3araxa BEIIECTB OTBEPCTHE COCyla JepkaTh Ha pacctosHun 25-30 cM OT JuIa,
HaMpaBisist K cebe CTPYIO ra3a MmocTyHaTeIbHBIMH JBHKCHUSMU JIQJI0HH OT OTBEPCTHS K JIHILY;

-IpY HAJMBAHHUU PEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO HM30€KaHHE IONajaHus OpbI3r WK
YaCTUI] Ha JIMLIO WM OAEXKAY. IIPU pa30aBICHUH KOHIIECHTPUPOBAHHBIX KUCIOT BIMBATh KUCIOTY B BOLY,
HO HE Ha000poT;

-TIpH HarpeBaHUM MPOOUPKH HE JIePKaTh €€ OTBEPCTHEM K ce0e M B CTOPOHY COCeIa. HE HAKIIOHSTHCS
Ha/1 HarpeBaeMo KHJIKOCTbIO BO M30€KaHNe MO aHus e€ Ha JIUIO0, PyKH WIH OJIeXKIY;

-ropsiue MpeaMETbl MOXHO CTaBUThb TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHPOBAHHYIO CETKY WIH
JPYTYIO CHEIHATIBHYIO TIOJICTAaBKY,

-HEJIb3S TI0JIB30BATHCS DIIEKTPONPUOOPaMHu 0€3 COOTBETCTBYIOIIETO HHCTPYKTAXA. MPH BKIIFOYCHUU UX B
CeThb HeJb3sl IePIKaThCsl 3a METAITNYECKUE TIpeAMETHI (TpyObl, KpaHbl U T.I1.). 3allpelaeTcs BKIOYaTh U
BBIKJIIOUaTh 3JEKTPONPHUOOPHl MOKPBIMH pYKaMH, a TaKXe I0JIb30BaTbCsd HEUCIPaBHBIMU MIIH
MMEIOIIMMH OTOJIEHHBIE TIPOBOA TPUOOPaMH;

-3aIpelaeTcsi MIPUHUMATh MUILY B XUMUYECKOH 1a00paTopuu U MUThH BOAY U3 1aOOPaTOPHON MOCYABL. -
-KaTeropHYECKH 3arperaeTcs npooboBaTh peakTHBBI Ha BKYC;

-IpH TMIOTAJaHUM Ha JIMLO WJIM PYKH OpBI3T KOHIIEHTPUPOBAHHBIX KHCJIOT IOCIIE CMBIBaHUS BOJOU
MIPOMBITH CIa0BIM PAaCTBOPOM COJBI. IIENOYH CIEAYET CMBIBATh O TE€X IMOp, MOKA y4acTOK KOXKH, Ha
KOTOPBIN OHA TIOMala, He MepecTaHeT ObITh CKOJB3KUM; 3aTEM TMPOMBITh CIIA0BIM PAacTBOPOM YKCYCHOMU
KHUCJIOTHl U HAJIOKUTh TOBA3KY M3 BaTbl, CMOUYEHHOU 3%-HbIM pacTBOpPOM IepMaHraHata Kamus (U3
anTeyKky B TabopaHTCKOU Kadeapsl);

-110 OKOHYAHWH PAa0OTHI BHIKIIIOUUTH U3 CETH BCE AJIEKTPOIIPHOOPHI, IEPEKPHITh TI0Jjady T'a3a U BOIBI B
nmabopaTopuro ¥ yoparh pabodee MecTo;,

-000 BCeX HECYACTHBIX CIy4asxX HEMEJICHHO COOOIaTh MPEeno aBaTesio Wik JabopaHTy.

IIpakmuueckasa uacmo:




OmnbIT Nel. KucinoTHO-0CHOBHEIE CBOMCTBA OKCHUIOB

PactBOopuTe B BOse B OIHOM NMpOOMpKE OKCHJ Kalblius, B APYrod - AMOKCUA yriepoja. B mepsyro
npobupky nob6aBbTe menoTky nopomka CaO, 2-3 M JUCTUIUTMPOBAHHON BOABI M B30onTaiite. Bo
BTOPYIO MPOOUPKY € 3-5 MJI AMCTHILTUPOBAHHOM BobI npomyctute Tok CO2 3 OanioHa wiM anmapara
Kummna. B kaxnayro npoOupky nobaBpTe 2-3 Kauid JakMyca M IO IIBETY HMHAMKATOpa ONpPENeNuTe
XapakTep MOJy4eHHOro pactsopa. Crenaite BbIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBAaX JaHHBIX OKCHIIOB
U IONY4YEHHBIX TIuApokcuaos. Hammmumre ypaBHeHus peakumii. HMccimenyiite B3auMOIEHCTBHE
pacTBOPEHHBIX THIPOKCUIOB IPYT € APYTOM U C PaCTBOPOM CEPHON KHUCIIOTHI.

OnpIT Ne2. KucinoTHO-OCHOBHBIE CBOMCTBA THAPOKCHIOB

K pactBopam coseit NiSOs u NazSiOs (2-3 mi1) mobaBeTe Takoe ke koiaudecTBo ménoun (NaOH) u
kuciotel (HCI). [lpu BeImageHnn OCaaKoB TPYAHOPACTBOPUMBIX THAPOKCHUIOB HUKENS U KPEMHHS
YCTAaHOBUTE UX KHUCIOTHO-OCHOBHBbIE cBoMcTBa, nmpubaBisis k ocaakam HCl wu NaOH. Hanumwre
YpaBHEHHUsI peakuil B MOJIEKYJIIPHOM U MOHHOM BUJE.

OnbiT Ne3. [Tonydenue u cBoiicTBa aMm(pOTEpHOTO THAPOKCUIA

B npoOupky Hazelite 2-3 M pacTBopa XJIOpHUJa XpoMa WM XJIOpUAA allOMUHMS (110 BBHIOOpPY) M IO
karssM npubasisiite pactBop ménoun (NaOH wmmu KOH) mo oOpa3oBanmsi yCTOWYHMBOTO OCajKa.
Pa3znenute ocagok Ha jBe NpOOUPKHU: B OJHY NMPUIIEUTE pacTBOP IMIENOUH, B IPYTYIO - PAaCTBOP KUCIIOTHI
710 pacTBOpeHMsI ocasika. CrenaiTe BBIBOJ, COCTaBbTE YPABHEHUS PEAKIUH.

OnbiT Ne4. [TonydyeHne HEpacTBOPUMBIX B BOJIE OCHOBAHUM

B otnensHBIE poOUpKU HaneiTe mo 2-3 M pacTBOPOB XJIOpHA Kele3a, cyibdara Meau U cyiabdaTa
Maraus. [lpuneiite B kaxayro mpoOUpKyY Mo KarisiM pacTBop wménoun. CocTaBbTe ypaBHEHUS peaklui,
OTMETHTE IBET BBINABIINX OCAJKOB.

OnbiT NeS. KuciioTHO-0CHOBHBIE CBOMCTBA COJIEN

A. CpoiicTBa Kucnoi conu. [[nst nmonydeHus KUCIOM COJIM MCHOJB3YHTE pacTBOP IMAPOKCHAA KaJbLUS
niu Oapus u AMokcun yriepoja. Kakoil n3 yka3aHHBIX peaKTHBOB CJIENyeT B3ATh B M30bITKE? OOpaTuTe
BHUMaHHME Ha TO, YTO NIpu mnporyckaHuu Toka CO2 yepe3 pacTBOp I'MIpOKCHIA BHadaie oOpaszyeTcs
0CaJOK CpEJHEHN COJIM, KOTOPBIM MpU JaJbHENHIIEM MPONMYCKAaHUN JUOKCHA YIJIepoja pacTBOPSETCS U
MEePEXOUT B PACTBOPUMBIN THApokapOoHar. CocTaBbTe ypaBHEHHS peakmuidi. YeM HyXHO
nozelcTBoBaTh Ha ruapokapOonar (pactsopoM HCl ninm NaOH), utoObl mepeBecTu ero CHoBa B 0CaJIoK
cpenHei conu?

B. CBoiicTBa ocHOBHO# conu. J[Js1 MOydyeHUs] OCHOBHOW COJIM MCIIONIb3YHTE pacTBOp cylbdarta Meau,
noOaBisisi kK HeMy o KarisiM pactBop NaOH u mepemeninBasi conep:kUMoe MPOOHPKH CTEKISTHHON
najgoukoi. [Ipu HemoctaTke mEénoun oOpasyeTcss O0caloK OCHOBHOTO cynbdara Menu. Kakoro msera

3TOT OCAOK, M KakoB cocTaB conu? Ilpu nanpHeimemM npubaBieHuy MENOYH U3MEHSETCS 1BET OCajIKa



(Ha kako#?) B cBs3M C oOpasoBaHueM ruapokcuaa. CocrtaBbTe ypaBHEeHHMs peakiuid. OT4ér Mo
nabopaTopHoi paboTe oopMHUTE HA IBYX Pa3BEPHYTHIX JUCTAX TETPAIH (JJaOOpaTOPHOTO KypHAJIA).

Tpebosanusn K ohopmaenuio 1ab6opamopHoil padomovl U OMyUemy:

1.BeimonHenune 1a00OpaTopHBIX paboOT COMPOBOXKIAIOT 3amucsiMU B JabopaTopHoM XKypHaie. Ha
TUTYJIBHOM JIMCTE J1aOOPAaTOPHOIO >KypHala JOJDKHBI OBITh IPEACTABICHBI: Ha3BaHHE YHMBEPCHUTETA,
(bamMuIus 1 HHULMAJIB! YYalerocs, HOMep Kypca U rpyIbl, yueOHbIH rof.

2.0T4eT 0 BBIOJHEHHOH 1a00paTOpPHOI paboTe JOKEH COAEPKATh CICIYIOIINE CBEICHHS:

*HOMEp paboTHI U €€ Ha3BaHUE;

*JIaTy BBIIIOJHEHUS PalboThI;

*IICJIb PaOOTHI;

*000pyI0BaHUE M MaTEPHUAIIBI;

*KpaTKOE TEOPETUYECKOE OMUCAHNUE;

*HOMEp M Ha3BaHUE OIBITA;

*KpaTKO€ ONMCaHue Xo/a paboThl ¢ yKa3aHUEM YCIIOBUH MPOBEICHUS OIbITA;

*PUCYHKH M CXEMbI HUCIIOJIb3YEMbIX IPUOOPOB;

*Ha0JIFOICHM,

*ypaBHEHUS MPOTEKAIOUINX PEaKIIii;

*pacuéThl, TAOIUIBI, TPAPUKH;

*BBIBO/IB.

3.JIaGopaTopHBIii KypHaI HY>)KHO BECTH YHCTO U aKKYPaTHO, 3aIMCH JOJDKHBI OBITh JAKOHUYHBIMH.
4.014éT 0 IpoBeAEHHON paboTe MPOBEPSIET U MOANUCHIBACT MIPENOJAaBATENb.

5K cpaue 3au€ra mo mabopaTOpHOMY TMPAKTUKYMYy JOMYCKAIOTCS CTYACHTHI, BBINOJHUBLIME U
MOJINMCABIINE Yy MpEerojaBaTeliss Bce JOMalIHUE U JJabopaTOpHble pabOThl, CAABIINE KOJUIOKBUYMBI,
aKTHUBHO y4acTBOBABIIIKE B pabOTEe CEMUHAPOB.

6.CTyneHThl, OMYYHBINKE 3a4€T MO JIA0OPATOPHOMY MPAKTUKYMY, OIYCKAIOTCS K c/ade dK3aMeHa 10
KypCy HEOPTaHU4ECKOH XUMHH.

Konmponwvnwie gonpocoi :

. OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeAMHEHN. MexXayHapoJHas HOMEHKIIATYpa.
OKcuIbI ¥ THAPOKCUIBI XpOMa

. Enxue menoun

1

2

3

4. Conu HATpUA U Kaaus
5. OOmias xapakTepuCTUKa MOATPYIIIbl OepUILTUS

6. Kampuwmii. Haxoxxnenue B npupoje, Gu3ndeckrie, XHMHIECKUE CBOMCTBRA.
7. Oxcua v THAPOKCU]T KAJTbLIUS

8

Coinu Kanpnus



Cnucok q1umepamypbol .

1.Meronnyeckue yka3zaHUs MO BBIIOJHEHUIO J1a0OpaTOPHBIX PadOT MO AMCHUIUIMHE «XHUMHUSD» s
ctynenToB HarpasieHus noarotosku 08.03.01 CrpoutenbcTBo.

2.Meronuueckue yka3zaHus IS OOydalONUXCs 1O OpraHW3alid U MPOBEICHHUIO CaMOCTOSTEIBHOMN
paboOTHI IO TUCHUILTMHE «XUMUS» I cTyAeHTOB HanpasieHus noarotoBku 08.03.01 CtpoutenbCcTBO.
3.Heoprannueckass xumusi [DnekTpoHHBI pecype| : nmabopatopubiii npaktukyMm / C.A. CoxkosoBa [u
ap.]. — DJeKTpoH. TEeKCTOBble NaHHble. — Boponex: Boponexckuil I'ocynapcTBeHHbI ArpapHblil
VYuusepcurer uMm. Mmmneparopa Ilerpa IlepBoro, 2017. — 93 ¢. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/72709.html

4. Heopranuueckast Xumusi [DIeKTpOHHBINA pecypc] : maboparopubiii nmpaktukym / O.B. /IpsikoHoBa [u
ap.]. — DIeKTpoH. TeKCTOBble NaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbI ArpapHblil
VYuusepcurer um. MUmmeparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/72708.html

JlaGopaTopHas padora Ne 2
Tema: OnpenesieHne IKBUBAJIEHTHOM MAaCChl IUHKA

Henv _pabomoi: I/I3y‘lI/ITB YCTAHOBKY W MCTOAHUKY ONPCACICHUA SKBHUBAJICHTHOM MAacChl IIUHKA IO

KOJIMYCCTBY BOAOPOAA, BBIACIIAIOIICTOCA B XOI€ PCAKIIUU [TUHKA C COJISTHOM KHCJIOTOM.

Dopmupyemuvie komnemenyuu. OIIK-1.

Teopemuueckas uacmo:

W3 3akoHa TMOCTOSHCTBAa COCTaBa, KPAaTHbIX U OOBEMHBIX OTHOILEHHWH CleqyeT, YTO 3JIEMEHTHI
COEUHSAIOTCA APYr C JPYrOM B CTPOTrO OINPEACIECHHBIX KOJWYECTBEHHBIX COOTHOIIEHUSX, KOTOpBIE
Ha3bIBAIOT DKBHUBAJICHTAMM WJIM DSKBUBAJICHTHBIMM MaccaMu. [l oInpeneneHus >KBUBAJICHTOB U
SKBHMBAJIEHTHBIX MacC HYKHO 3HaTh, YTO TaKO€ MOJb W MOJIbHasg Macca. Mo/b- 3TO KOJIUYECTBO
BELIECTBA, B KOTOPOM COJIEPKHUTCSI YUCIIO YaCTHUI] JIF0OOTO OIpeesieMoro copTa, paBHOE IMOCTOSHHOM
Asorazpo (6,02 *10%). Hanpuwmep: 3 10%* monmekysn BOABI COCTaBAT 5 Monb. Monbnas (Monapuas)
Macca BELECTBa B TpaMMax YHUCIEHHO paBHA €ro OTHOCHUTEJIBHOM MOJEKYJSpHOW (aTOMHOI) Mmacce,
BBIpKEHHOW B aTOMHBIX €IUHHIIaX Macchl (a.e.M.). Macca 1 Mous BemiecTBa BBIpa)KaeTcsl B I/MOJIb.
Hamnpumep: monsipras macca H2O n atomHas Macca KMCIIOPOJa COOTBETCTBEHHO paBHBI 18 n 16 a.e.M.,
UX MOJIbHBIE Macchl paBHbI 18 r/Moib U 16 T/MoNb. IKeueanenmom rnemenma Ha3bIBaCTCS TAKOE €ro
KOJIMYECTBO, KOTOPOE COEAMHSETCA lc MOJEeM aTOMOB BOAOPOJA WM 3aMEUIaeT TO K€ KOJUYECTBO
aTOMOB BOJIOpPOJIa B XuMUueckux peakuusx. Hanpumep, B coequnennsx HBr, H,O, PH3 skBuBaneHTs
Opoma, kuciopoaa, ¢hochopa COOTBETCTBEHHO paBHbI 1 Mok, 1/2 mMonb, 1/3 momb. Macca omHOTO

SKBHBAJICHTa HA3BIBACTCSA €r0 IKGUBAIEHMIHOI MACCOI. TaK, B TNPHUBCACHHBIX BBIIIC MIpPUMCpPaAX,


http://www.iprbookshop.ru/72709.html
http://www.iprbookshop.ru/72708.html

SKBUBAJICHTHBIE Macchl Opoma, Kuciopoaa, pocdopa cooTBeTcTBEHHO paBHBI 79,9 r/™monb, 16:2 = 8
r/Moab, 31:3= 10,3 r/MONb. IKEUGATIEHMOM C/I0IHCHO20 BeuiecMEa HA3BIBACTCS TaKOE €r0 KOJIMYCCTBO,
KOTOpOE B3aUMOJICHCTBYET O€3 OCTaTKa C OJIHUM 3KBHUBAJICHTOM BOIOPOJA UM C OJHUM SKBUBAICHTOM
m000ro Ipyroro BemiecTBa. PacueTsl, cBsI3aHHBIE C ONMPEIEICHUEM SKBUBAJICHTHBIX MaccC, MPOBOISTCS
10 3aKOHy IK6UBANeHmOE. Macchl (00BEMBI) pearupyroummx JIpyr ¢ JIPYyroM BeIIeCTB,

IpONOpHUOHAJIbHBI HMX JKBHUBAJCHTHBIM MacCaM (06’BCM3M). MareMaTH4ecKu 3aKOH BbIPAXKaCTCs

3aBUCUMOCTBIO:
m m V. V.
—1 =2 yaudns 2azoe 1 72
'3] 32 V:»(B.l VDKG. 2

rae: m, (V) - Mmaccel (00bEMBI) pearupyroIIuX BEIIeCTB;
3, (Vks.) - 5KBHUBAJICHTHBIE MacChl (00BEMBI).

3KBI/IB8.J'I6HTHYIO MacCy IIpOCTOIro BEIIECTBA MOKHO BBIYUCIIUTD 10 CI)OpMy.]'IC:

rac M" - MOJIbHaA Macca aTomMa 3JICMCHTA,

B - BajIeHTHOCTB dJI€MEHTA.

Tak, HanpuMep, SKBUBAICHTHBIE MAacChl BOJOPOJIa U KUCIOPO1a COOTBETCTBEHHO PABHBI:
1 16
Oy :I =12/ mMonb 3, =— =8 2/ Mo

DOKBUBAJICHTHBIA 00BEM Ta3a MOKHO BBIYUCIIHUTH 0 (popmyiie:

_9 M
e =004

TaK, HAIpuMep, SKBUBAJICHTHBIC 00BEMBI BOOOpOJa U KHCJIIOpOJa COOTBCTCTBCHHO PABHBI:

_12 =11,21/ monb e _192
224

sKke.y :5,6ﬂ/MOﬂb
5 04

OKBUBAJICHTHBIE MACCHI CITOKHBIX B€IICCTB MOXXHO BBIYHCIIUTH I10 ®opMynaM:

— M okcuda  — M r+8 — M Kuciombt —1 4 KUCA.OCMANKa
okcuda 2 - B Kucaombt - B
nO nH Kuca.ocmamka
J— M OCHO8OHUA — M r J— M canu — M r M Kucia.ocmamka
2 = = +17 2 = = +
OCHOBAHUR B conu B B B
nOH Me nMe KUCA. OCTamia

No, NoH, NH, NMe — YUCIIO aTOMOB KHCIIOPOJAA, THAPOKCUIBHBIX TPYII, aTOMOB BOJOpPOAa, MeTalia
COOTBETCTBEHHO B OKCHJIE, OCHOBAHHUH, KUCIIOTE, COJU; B — BaJIEHTHOCTb, 8 — DKBHUBAJEHTHAsI Macca
KHMCII0po/ia, | — 3KBUBAJIEHTHAas: Macca BOJOpOo/a, 17 — SKBUBaJIEHTHAs! Macca IMAPOKCUIIBHOM TPYIIIBL.

Oo0opyooeariue u mamepuaivl:




PeaxTuBbl, HeOOXOMMBIE AJIS1 JAHHOW pabOTHI, BHICTABISAIOT HA MOJIKU Ja0OpPaTOPHBIX CTONOB. Pemkue
PEaKTUBBI, KOHIICHTPUPOBAHHBIC KUCIOTHI W MIENOYM, Maxydue BellecTBa (HAmpUMeEp, CEPOBOAOPO,
OpoMHasi BoJa U Ap.) XPaHAT B BBITSHKHOM IIKady.

OcHoOBHasi XUMHYECKasi MOCcy1a: MPOOUPKH (B IUTATHUBE), KOJObI, XUMHUECKUE CTAKaHBI MOCIE PabOTHI
TIIATEJIbHO BBIMBITH; BECHl C PA3HOBECOM, NPHUOOPHI, HCIONb3yeMas Uil TPOBEACHUS OTAEIbHBIX
71a00paTOPHBIX paboT, BBIAACTCA M CHACTCS YUCTas JJAOOPAHTY.

Texnuka dezonacnocmu npu_8blNOJIHEHUN J1A00PANOPDHOU_Padombl:

-aKKypaTHO 00paIaThCsi CO CTEKISTHHONH XMMHYECKOW MOCYIOH. OCTATKU pa30HTOM mocyabl youpars ¢
IIOMOIIBIO COBKA U MIETKU,;

-Bce paboThl, CBA3aHHBIE C BBIJCICHUEM SIOBUTHIX, JIETYYUX M HENPUATHONAXHYILIMX BELIECTB,
MIPOBOJIUTH B BHITSDKHOM IIKady;

-IIpU OTIPEACIICHUM 3araxa BEIIECTB OTBEPCTHE COCyla JepkaTh Ha pacctosHun 25-30 cM OT JuIa,
HaMpaBisist K cebe CTPYIO ra3a MmocTyNaTeIbHBIMU JBHKEHUSMH JIAJIOHH OT OTBEPCTHS K JIHILY;

-IpY HAJMBAHHUU PEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO HM30€KaHHE IONajaHus OpbI3r WK
YaCTUI] Ha JIMLIO WM OAEXKAY. IIPU pa30aBICHUH KOHIIECHTPUPOBAHHBIX KUCIOT BIMBATh KUCIOTY B BOLY,
HO HE Ha000poT;

-TIPH HarpeBaHUM MPOOUPKHU HE JIepPKaTh €€ OTBEPCTHEM K ceOe MM B CTOPOHY COCe/la. HE HAKIOHATHCS
Ha/1 HarpeBaeMo KHJIKOCTbIO BO M30€KaHNe MO aHus e€ Ha JIUIO0, PyKH WIH OJIeXKIY;

-ropsiuie MpeaMeTbl MOXHO CTaBUThb TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHMPOBAHHYIO CETKY WIIU
JPYTYIO CHEIHATIBHYIO TIOJICTAaBKY,

-HEJIb3S TIOIB30BATHCS DIEKTPOIPUOOPaMHU 0€3 COOTBETCTBYIOIIETO HHCTPYKTaXa. MPH BKIFOYCHUHU UX B
CeThb HeJb3sl IePIKaThCsl 3a METAITNYECKUE TIpeAMETHI (TpyObl, KpaHbl U T.I1.). 3allpelaeTcs BKIOYaTh U
BBIKJIIOYaTh 3JIEKTPONPUOOPEl MOKPBIMH pPYKaMH, a TaKKe IOJIb30BAThC HEHUCIPABHBIMHU WU
MMEIOIIMMH OTOJIEHHBIE TIPOBOIA TPUOOPaMH;

-3aIpelaeTcsi MIPUHUMATh MUILY B XUMUYECKOH 1a00paTopuu U MUThH BOAY U3 1aOOPaTOPHON MOCYABL. -
-KaTeropHYECKH 3arperaeTcs npooboBaTh peakTHBBI Ha BKYC;

-IpH TMOTAJaHUM Ha JIMLO WIM PYKH OpPBI3r KOHIIEHTPUPOBAHHBIX KHUCJIOT IOCJIE CMBIBaHUS BOJOU
MIPOMBITH CIa0BIM PAaCTBOPOM COJBI. IIENOYH CIEAYET CMBIBATh IO TE€X IOp, MOKA y4acCTOK KOXKH, Ha
KOTOPBIN OHA TIOMala, He MepecTaHeT ObITh CKOJB3KUM; 3aTEM TMPOMBITh CIIA0BIM PAacTBOPOM YKCYCHOMU
KHUCJIOTHl U HAJIOKUTh TOBA3KY W3 BaTbl, CMOUEHHON 3%-HBIM pacTBOpPOM IEepMaHraHata Kaimus (U3
anTeyKky B TabopaHTCKOU Kadeapsl);

-110 OKOHYAHWH PAa0OTHI BHIKIIIOUUTH U3 CETH BCE AJIEKTPOIIPHOOPHI, IEPEKPHITh TI0Jjady T'a3a U BOIBI B
nmabopaTopuro ¥ yoparh pabodee MecTo;,

-000 BCeX HECYACTHBIX CIydasX HEMEJIEHHO COOOIIaTh MPEeno aBaTesio Wil Ja0opaHTy.

IIpakmuueckasa uacmo:




OKBHMBAJICHT IIMHKA ONPENENIAIOT M0 KOJMUYECTBY BOJOPOA, KOTOPBIM BBIACISAETCS B XO/€ peakuuu: Zn
+ 2HCI = ZnCl, + Hy. Pacuét mpoBoasT COrlIaCHO 3aKOHY SKBHBAJICHTOB 110 (OpMyIIE:
» DH ,
Om= ——
M2

rIe Ozn — DKBUBAJICHT 1IMHKA;

OH — DKBHUBAJIEHT BOJIOPOJA, PaBHbIN 1;

Mzn— Macca LUHKA, T ;

MH{2 — Macca BOAOpoAa, T .
Paboty BBINONHAIOT B TaKOH NOCIIEA0BATENBHOCTH:
1. B3Becutrb rpaHyny nuHKa, €€ Macca joibkHa ObITh 0,2-0,3 © (TOYHOCTH B3BEIIMBAHUA Ha
TEXHUYECKHUX Becax Jo/hkHa ObITh = 0,01 T).
2. Onpenenutb 006bEM 00pa3zyroIIerocs BOAOPOIa MPUOOPOM (CM. PUCYHOK):
Jlist 3TOrO 3amoyiHUTh BOJOU 110 ropna koily 1. ITnoTHo BecraBUTh MpoOKy 2 B ropio KoiObl. CHAThH
M30THYTYIO POOHPKY 3. OTKPBITH 32KUM 6, 3alI0JHUTH TPYOKY 5 BOJOM; 3aKpHITh 3aXHM. [IpoBepuTh
TepMETUYHOCTH MPHOOpa: MIOTHO HAETh MPOOHPKY 3, OTKPBITH 3a)KHUM, H, €CITU BOJA HE BBHITEKACT U3
TpyOKHU 5, TO MpUOOP repMeTHUEH. 3aKPbITh 3aKUM, BBUIUTh BOAY U3 NMPUEMHOMN CKISHKHU 7. BopoHkoit
3aJIMTh J10 MOJIOBUHBI B IPOOUPKY 3 pacTBOP COISIHON KUCIOTHI (KOHLIEHTpAIHsI COJITHOM KUCIoThI 1:1).
[TonokuTh Ha COTHYTOE KOJIEHO MPOOMPKM B3BEIIEHHYIO TIpaHyidy LMHKA. [IMOTHO mpucoenTuHHUTH
poOUpPKY, HaJieB Ha MPOOKY B TpyOke 4. OTKPHITH 3akUM 6, U, HAKIIOHUB IPUOOP, CTOJKHYTH I'paHyy
B pactBop HCI. Beinensttoniuiicst Bogopona OyaeT BHITECHATh BOLY U3 KOJIObI 1 B cTakaH 7.
ITocne okoHYaHus peakuMM (TemrepaTrypa pacTBOpa B HpOOUpKe JOJKHA ObITh paBHA KOMHATHOI)
U3MEpUTh 00BEM BOJIBI B CTakaHe 7 MEpHBIM LIMJIMHIPOM, 3anmucath Temmepatypy t® C u armocdepHoe
nasienue P.
[To hopmyne MenaeneeBa-KiaitnepoHna onpenenuTs Maccy MOJYYEHHOTO BOJIOPOIA:

py = MRT
M

rae R — 8,3144 Jx/monbeK.
Tak kak B KoJIO€ Ta3 COAEPKUT BOJIOPO] M TIAphI BOJBI, TO 001IIee naBieHne ra3a B kojaoe P = Ph2 + Ph2o,
otkyza P2 = P - Pu2o. [laBieHue nmapoB BOJbI 3aBUCUT OT Temreparypbl. HeoOxonumble TaHHbBIE B3SITh

U3 Ta0IULEL.

T,°C 17 18 19 20 21 22 23 24 25 26

PHeo, 1,93 2,06 2,20 2,22 2,48 2,64 2,84 2,99 3,17 3,36
klla

VYcnoBus 1 pe3yabTaThl ONbITa 3aIMCaTh B JaOOPaTOPHOM KypHaje B TaOIHILY:




Macca V, T,°C P PH20, P2,

MeTamia, T MII klla klla klla

[Tocne onpenenenus Macchl Bojopoaa o ¢popmysie (2) paccuuTaTh SKBUBAICHT ITUHKA 110 opmyite (1).
OO0s13aTEBHO ONPEACTUTH OTHOCUTEIHHYIO OIIUOKY OIBITA:

32,68 - 9Zn(n) . 100% ,
Ommbxka, %= W

rae 32,68 — TeopeTnueckoe 3HAaUCHHUE SKBUBAJICHTA I[MHKA.

Tpebosanus K oghopmienuo 1adopamoproil padomyl u omuemy:

1.BeimonHeHre 1abopaTopHBIX pabOT CONMPOBOXKIAIOT 3amucsiMU B JabopaTopHoM KypHaie. Ha
TUTYJIBHOM JIMCTE JTAOOPAaTOPHOIO >KypHala JOJDKHBI OBITh MPEICTABICHBI: Ha3BaHHE YHMBEPCHUTETA,
(bamuIus 1 MHULMAJB! YYalerocs, HOMep Kypca U rpymbl, y4eOHbIH ro.

2.014eT 0 BBINOJHEHHOI 1a00paTOpHOI paboTe JOKEH COAEPKaTh CIEeIYIOIINE CBEICHUS:

*HOMEp paboThI U €€ Ha3BaHUE;

*J1aTy BBIIIOJHEHUS pabOThI;

*IIeTTb PaOOTHI;

*000py/I0BaHHE M MaTEPHAJIbI;

*KpaTKO€ TEOPETHUECKOE ONHCAHUE;

*HOMED U Ha3BaHME OIbITA;

*KpaTKO€ ONMMCaHue Xo/a padoThl ¢ yKa3aHUEM YCIIOBUH MPOBEICHUS OIbITA;

*PUCYHKH M CXEMBbI HUCIIOJIb3YEMbIX IPUOOPOB;

*Ha0JIFOICHMS,

*YypaBHEHUSI IPOTEKAIOLINX PEAKIIHIA;

*pacuéThl, TAOIUIBI, TpAPUKH;

*BBIBO/IB.

3.JIabopaTopHBIif KypHaI HY>)KHO BECTH YHCTO U aKKYPaTHO, 3aITUCH JJOJDKHBI OBITh TAKOHWIHBIMH.
4.014€T 0 poBeAEHHON paboTe MPOBEPSIET U MOANUCHIBACT MPENOJaBATENb.

5K cpaue 3au€ra mo mabopaTOpHOMY TMPAKTUKYyMYy JOMYCKAIOTCS CTYACHTHI, BBIMOJHUBIINE U
MOJINKMCABIIINE Yy MperojaBaTeliss Bce JOMAIIHWE W JabopaTopHble paboThI, CAABLIME KOJUIOKBHYMBI,
aKTMBHO Y4acTBOBaBILIME B pabOTe CEMUHAPOB.

6.CTyneHThl, TOMYYHBINNE 3a4€T MO JJAOOPATOPHOMY MPAKTUKYMY, TOITYCKAIOTCS K c/Iade dK3aMeHa 10
KypCY HEOPTaHUYECKOW XHUMUHU.

Konumponvnvie gonpocei :

1.0THOCHUTEIbHASA aTOMHAs Macca



2.0THOCHUTEbHAS MOJIEKYJIsipHAasi Macca

3.Moab. MosipHast Macca

4. Xumuueckue 3Haku, (GOPMYIIbl U YPaBHCHUS
5.Xumunueckue peaknun. Knaccudukarus peaxiuid.

6.3aK0H coXpaHEHHs MacChl BEIIeCTBA

7. 3aKOH MOCTOSIHCTBA COCTaBa

8.I'a3oBbIe 3akOHBI. 3aK0H ABoraapo. MolspHbIii 00beM rasa
9.0tkpeiTre [I.11. MeHaeneeBbIM MEPHOIUICCKOTO 3aKOHA
10. Ilepuoanueckas cucrema J[.1. MenaeneeBa

Cnucok q1umepamypbol

1.Meronnyeckue yka3aHUS IO BBIIOJHEHHUIO JIaOOpAaTOPHBIX PabOT MO JUCHUIUIMHE «XUMHS» JUIs
cTyaeHToB HanpasiieHus: noaroroBku 08.03.01 CtpoutenberBo.

2.Metoauueckue ykazaHus Uil OOy4arOMIMXCsl 10 OpPTaHU3alH M IPOBEACHUIO CaMOCTOSTEIBHOM
paboThI MO TUCHUIUIMHE «XUMUSD 715 CTYAeHTOB HanpasieHus noaroroBku 08.03.01 CtpoutenscTBo.
3.Heopranunueckas xumus [DnekTpoHHbIN pecypc]| : maboparopubsiii npaktukym / C.A. CokonoBa [u
ap.]. — DIeKTpoH. TEeKCTOBbIE NaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbI ArpapHblil
VYuusepcurer uMm. Mmmneparopa Ilerpa IlepBoro, 2017. — 93 ¢. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/72709.html

4.Heopranuueckass xumust [DneKTpoHHBIN pecypc] : nmaboparopHsii mpaktukyMm / O.B. [IpsikoHOBa [1
ap.]. — DIEeKTpoH. TeKCTOBble NaHHble. — Boponex: Boponexckuil I'ocynapcTBeHHbI ArpapHblil
VYuusepcurer um. Ummeparopa Ilerpa IlepBoro, 2016. — 150 ¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/72708.html

JlabGoparopHasi padora Ne 3
Tema: Onpenenenue MoJICKYJIIPHON Macchbl JUOKCHIA YIJepojaa

Ienv _padomwr: OrmipeneneHre MOIEKYSIPHOM MacChl AMOKCHIA YIJIepoja IO Macce KOJOBI

3anosHeHHoM Tazom (CO2) mois3ysick ypaBHeHUEeM MenneneeBa — Kianeiipona.

Dopmupyemuvie komnemenuuu: OIIK-1.

Teopemuueckan uacmo:

MonekynsipHasi Macca, CyMMa MacC aTOMOB, BXOJSIIHUX B COCTaB JIaHHOW MOJIEKYJIbI; BBIPAXKAeTCs B
aTOMHBIX eIMHMIAX Macchl (a.e. M.). ITockonbKy 1 a.e.M. (MHOTJa Ha3biBaeMas JanbToH, D) pasHa /1
Maccel aTroma Hykimuaa °C m B emuHmnax maccel CU cocrasnser 1,66057-107%7 kr, To yMHOXEHHe
MOJIeKyIsIpHOH Macchl Ha 1,66057-1027 maeT aGCOMOTHYIO Maccy MOJIEKylsl B KHiorpammax. Yamie

NOJB3YIOTCS Oe3pa3MepHON BETMYUHON Moy - OTHOCUTEIBHOW MOJIEKYISIpHOM Macchl: Mo =My/D, Tae


http://www.chemport.ru/data/chemipedia/article_2499.html
http://www.chemport.ru/data/chemipedia/article_3411.html
http://www.chemport.ru/data/chemipedia/article_2219.html

M. -Macca MOJIEKYIIBI X, BBIpaKEHHAs B TEX e €AMHULAX Macchl (KT, T I JIp.), yTo ¥ D. MonekymspHas
Macca XapakTepu3yeT CPEJHIO Maccy MOJIEKYJbl C y4ETOM H30TOIIHOIO COCTaBa BCEX 3JIEMEHTOB,
00pa3yonyX JaHHOE XMMUYECKOe CoelMHeHNe. IHOT1a MOJIEKYIISIPHYIO Maccy ONPENeIsoT sl CMECH
Pa3NMYHBIX BELIECTB M3BECTHOTO COCTaBa, HANpHUMEp A BO3Ayxa "3 (eKTUBHYIO" MOJEKYISIPHYIO
Maccy MOKHO NPUHATHh paBHOU 29. AOCOIIOTHBIMU MaccaMu MOJIEKYJI YA0OHO ONEepUpOBATh B 00JIACTH
¢u3uKn cy0aTOMHBIX MPOLECCOB M PAJUOXUMHUH, TI€ MyTEM H3MEPEHUs SHEPIUU 4YacTHILl, COIJIACHO
TEOPHH OTHOCUTEIIBHOCTH, OTMPEACIISIIOT UX a0CONIOTHBIE MacChl. B XMMUU M XMMUYECKON TEXHOJIOTUH
HEOO0XOMMO TPUMEHATh MaKPOCKONHWYECKHE EIMHUIBI M3MEPEHHs KOJMYecTBa BemiecTBa. Ywucio
J00BIX YacTHUl] (MOJIEKYJI, aTOMOB, JIEKTPOHOB MJIM MBICICHHO BBIAEISEMbIX B BELIECTBE IPYII YACTHIL,

nanpumep nap unoHos Na* u Cl B kpucramumy. penrerke NaCl), pasHoe ABoraapo moctosHHoi Na =

6,022:10%, cocTaBnseT MaKpOCKOMMYECKYI0 €IMHHUILY KOJNHMYECTBA BEIIECTBA - MOJL. Torna MOXKHO
3amucath: Mo = MyxNa/(D'Na), To ecTh OTHOCHTENIbHAs MOJICKYJSIpHAsT Macca paBHA OTHOIICHHIO

MacCChbl MOJIsA BEIIECTBA K NaD. Ecim BCIICCTBO COCTOUT M3 MOJICKYJI C KOBAJICHTHLIMU CBA3AMU MCKIY

COCTABJIIOLUIMMHM HX aTromMaMmu, To BenuuuHa MyxNa mpenacraBnsier coOOH MOJSPHYIO Maccy 3TOro
BEIIIECTBA, €MHMIIBI U3MEPEHUsT KOTOPOH Kr-Moib (KujaoMoisb, KM). [l BeliecTB, He coJeprKaliux
MOJIEKYJ, a COCTOSIIIUX M3 aTOMOB, MOHOB WM PaJUKaJOB, ompexaensercs (opMyiabHas MOJSpHas
Mmacca, To ectb Macca Na 4acTull, COOTBETCTBYIOIIMX MPUHATONH Qopmyse BeulecTBa. Panee B Xxumuun
HCIOJIb30BAJIM MOHATHS TPaMM-MOJIEKYJa, FPaMM-aTOM, I'PaMM-HOH, TENEPb - MOJb MOJIEKYJ, MOJIb
aTOMOB, MOJIb MOHOB, Nojpa3dyMmeBas moji 3TUM Na MoJIeKyl, aTOMOB, HOHOB U COOTBETCBEHHO HUX
MOJIIpHBIE MAcChl, BRIPAKEHHBIE B TpaMMax WM KWiorpammax. TpaJuliMOHHO YHOTPEOISIOT B KAUeCTBE
CMHOHMMa TE€PMHUH "MOJEKYISpHBIA (MOJIIPHBIN) Bec", Tak Kak ONpeaeIeHUe MacChl MPOU3BOAUTCS C
noMoInkko BecoB. Ho, B oTaMuue oT Beca, 3aBUCSILIETO OT reorpaguueckux KOOpJUHAT, Macca sBIseTCs
MIOCTOSIHHBIM TIapaMeTpPOM KOJIMUYECTBAa BeIlecTBa (MPU OOBIUHBIX CKOPOCTSAX [JBM)KEHHUS YacTUI] B

YCIIOBUSIX XUMUYECKUX peaKIuii), I03TOMY ITpaBUJIbHEE TOBOPUTH "MOJIEKYJIsspHas Macca'.

Metoabl onpenenenus. Mcropuuecku mepBbliii Meron (oOocHoBaHHBIM wuccnepoBaHusMu C.
Kannummapo u A. Aoranpo) npemioxen XK. [Qroma B 1827 u 3akimouarncss B U3MEPEHUH TJIOTHOCTH
ra3o00pa3HbIX BELIECTB OTHOCHTEIBHO BOJOPOJHOIO Ta3a, MOJspHAs mMacca KOTOPOro MpUHUMAJach
[IEPBOHAYAJILHO PaBHOW 2, a IOCJIE MEePEXOAA K KUCIOPOAHON €IMHMIIE U3MEPEHUN MOJEKYIAPHBIX U
atToMHbIX Macc - 2,016 r. Craemyromuid »3Tan pa3BUTUSA SKCIEPUMEHTAIBHBIX BO3MOXHOCTEH
ONpeIeTIeHUST MOJIEKYJISIPHON MACChI 3aKIF0YAJICS B UCCIEOBAHNHN KUJKOCTEN U PACTBOPOB HE JIETYUUX
U HE JIUCCOLMMPYIOUIMX BEUIECTB IyTeM HM3MEpEHHsI KOJUIMTAaTUBHBIX CBOMCTB (TO €CTh 3aBUCSIIUX
TOJIBKO OT YHMCJIa PACTBOPEHHBIX YAaCTHI]) - OCMOTMYECKOIO JABJICHMsI, IIOHWKEHUS IaBJICHUS Iapa,
HNOHIDKCHHUST TOYKH 3aMep3aHusi (KPUOCKONHS) ¥ TIOBBIMICHUS TOYKH KHUIEHHS (30YIHOCKOIIHS)
PacTBOPOB IO CPABHEHMIO C YACTBIM pacTBOpUTeneM. OCHOBHBIM METOIOM OINpPEACICHUS aTOMHBIX U

MOJICKYJIIPHBIX MACC JICTYUUX BCIICCTB SABIIACTCSA MACC-CNEKMPOMEMPUA. I[JIH HCCICA0BaHUsA CMECHU
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coeiMHEHUN  A(PQPEKTUBHO  HUCHOJB30OBAHUE  Xpomamo-macc-cnekmpomempuu.  Ilpu  manoi
MHTEHCUBHOCTH IMKa MOJIEKYJIIPHOI'O HMOHA IPUMEHSIOT 3(Pdy3MOMETpUUECKUE IPUCTaBKU K Macc-
ciekrpomeTpaM. Dpdy3noMeTpudeckuii crocod OCHOBaH Ha TOM, YTO CKOPOCTh BBITEKAaHHUS ras3a B
BaKyyM M3 KaMepbl uyepe3 OTBEPCTHE, IUAMETP KOTOPOrO 3HAYUTEIIBHO MEHBIIE CPENHEro IYTH
CBOOOJHOIO Mpobera MoJIEKybl, 0OpaTHO MPONOPILHOHAIBEHA KBAJAPAaTHOMY KOPHIO M3 MOJEKYJISpPHOU
Macchl BEILECTBA; CKOPOCTb BBITEKAHUS KOHTPOJIMPYIOT IO H3MEHEHMIO [aBJIEHUS B KaMmepe.
MorexyssipHasi Macca JIETYy4YuX COSAMHEHUH ONpeNeNsioT TakKe METOJIaMH ra30Boi Xxpomarorpaduu ¢
ra3oBelMu BecaMu Maptuna. IlociegHue H3MEPSIIOT CKOPOCTh IIEPEMEIIEHMs] ra3a B KaHale,
COEAMHAIOLIEM TPYOKH, [0 KOTOPBIM TEKYT I'a3-HOCHUTENb M I'a3 U3 XpOMaTorpaduyeckoil KOJIOHKH, 4TO
MO3BOJISIET ONPEACIATh Pa3HUIy IUIOTHOCTEH ATHX TIa30B, 3aBUCSIIYI0 OT MOJEKYJISPHOW Macchl
MCCIIEIyeMOT0 BeIecTBa. MOJEKYIAPHYIO MacCy M3MEPSIOT Uil MACHTH()HUKAIUU XUM. COSAMHEHUH,
JUIS  YCTAHOBJICHUSI COJEp)KaHUS OTIENbHBIX HYKIHJAOB B COEAMHEHUSAX, HalpuMep B BOJIE,
UCIOJIb3YEMOM B aTOMHBIX JHEPreTUYECKHUX YCTAHOBKAaX, a TAaKXE IPU MCCIEIOBAaHUU U CUHTE3E
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI, CBOMCTBA KOTOPHIX CYIIECTBEHHO 3aBHUCAT OT MX MOJEKYJSPHOM
Maccel. CpenHue 3HAYEHMS MOJEKYJISIPHBIX MAacC IIOJMMEPOB YCTAHABIMBAIOT C  IIOMOILIBIO
[IEPEUUCIICHHBIX BBILIIE METOJOB, OCHOBAHHBIX Ha KOJUIMTATUBHBIX CBOMCTBaxX pa30aBICHHBIX
pacTBOpoOB, IO YHUCIY JBOMHBIX cBsized ("MArKUM" 030HOMU30M) MM (QYHKIUMOHAIBHBIX TPYIII
(MeTomamMu (YHKIMOHAJIBHOIO aHalM3a), a TaKXKe MO TaKUM CBOMCTBAM MX PacTBOPOB, KakK BSI3KOCTb,
cBeTopaccestHie. CpenHHME 3HA4EHHMs MOJIEKYJSAPHBIX MacC IOJMMEPOB  BBICOKOM  CTEIIECHM

moJIMmMepurs3alu onpeaCIArOT IO UX PCOJIOTHYCCKUM XapaKTCPUCTUKAM.

Obopyoosanue u mamepuaivl:

PeakTuBbl, HEOOXOUMBIE Il JaHHOW pabOThI, BHICTABISAIOT HA MOJKH Ja00paTOpHBIX CTONIOB. Penkue
PEaKTHUBbI, KOHLIEHTPUPOBAHHbIE KUCIOTHI M INENOYM, Naxyyue BellecTBa (Hampumep, CepoBOJOPO/,
OpoMHas BoJia U Ip.) XPaHAT B BBITSXKHOM IKaQy.

OcHoBHasi XUMUYecKas MocyAa: NpOOUPKH (B IITATHBE), KOJObI, XUMUYECKUE CTaKaHBI MOCJIE pabOThI
THIATEJIbHO BBIMBITH, BEChl C Pa3HOBECOM, MPHUOOPHI, MCMONb3yeMas [UIsl MPOBENEHUS OTIENbHBIX
1a00paTOPHBIX PabOT, BBIAAETCS U CIACTCS YMCTas JTa0OpaHTy.

Texnuka bezonacnocmu npu_8blNOJIHEHUU J1A00PAMOPHOU_Padombl:

-aKKypaTHO 00pamiaThCsi CO CTEKISTHHOW XMMHMUYECKOM MOCya0i. OCTaTKH pa3OuTON Mmocyasl youparh C
IIOMOIIBIO COBKa M MIETKHU,

-Bce paboThl, CBA3aHHBIE C BBIJCICHUEM SJIOBUTHIX, JIETYYMX M HEMPUATHONAXHYIIMX BEIIECTB,
MIPOBOJNTH B BBITSHKHOM IIKaQy;

-IIpU ONPEACJICHUHU 3alaxa BEUIECTB OTBEPCTHE COCyJa JepxaTh Ha paccrosHuu 25-30 cm oT juua,

HaIpaBJIAsd K cebe CTPYIO raza noCTynaTejbHbIMH JBHXCHUAMMU JaJOHU OT OTBEPCTHA K JIMILY,



-IpY HAJMBAHUHM PEAKTUBOB HE HAKIOHATHCS HAJ COCYAOM BO H30eKaHHME TOMagaHusi OpBI3T WIN
YaCTHIl Ha JIMLIO WX OJICXK/y. IPU pa30aBICHUH KOHIIGHTPUPOBAHHBIX KUCIIOT BINBATh KUCIOTY B BOLLY,
HO HE Ha000poT;

-TIpY HarpeBaHUM MPOOUPKHU HE JePKaTh €€ OTBEPCTHEM K ceOe MM B CTOPOHY COCea. HE HAKIIOHATHCS
HaJl HarpeBaeMoH JKUIKOCTBIO BO N30€KaHUE MOMalaHus e€ Ha JINIO, PYKH WIH OJCKAY;

-rOpsiYMe IMPEeIMEThl MOXXHO CTAaBUTh TOJBKO Ha acOECTOBBIM KapTOH, acOSCTUPOBAHHYIO CETKY HWIIU
APYTYIO CHEIHATIBHYIO TOJICTAaBKY;

-HEJb35 TOJIB30BATHCS HIEKTPONPUOOpPaMu 06€3 COOTBETCTBYIOIIETO HHCTPYKTAXa. MPH BKIIFOYCHNUHU UX B
CETh HEJb3S IePKATHCS 32 METAJUIMYECKUE MTPEMETHI (TPYObI, KpaHbl U T.I1.). 3alPEINACTCsl BKIIOYATh U
BBIKIIIOYATh JIEKTPONPHOOPHl MOKPHIMH pYyKaMH, a TakKXKe II0JIb30BaThCsl HEUCIPABHBIMU WM
MMEIOIIMMH OTOJIEHHBIE TIPOBOA TPUOOPaMH;

-3anpemaeTcs MPUHUMATh HIY B XUMHYECKON J1a00paTopru U MUTh BOAY U3 JIAOOPATOPHOI MOCYHI. -
-KaTerOPHYECKH 3arperaeTcs NpoooBaTh pEaKTHBHI Ha BKYC;

-IIpU TIONaJaHUU Ha JIMIO WM PYKH OpBIT KOHIIEHTPHPOBAHHBIX KHCJIOT IMOCJIE CMBIBAaHHS BOJOM
IPOMBITH CIa0BIM PACTBOPOM COABI. IIENOYH CIEAYET CMBIBAaTh A0 TEX IOp, MOKA y4acTOK KOXKH, Ha
KOTOPBIN OHa TIOMalia, He MepecTaHeT ObITh CKOJIB3KUM; 3aTeM IPOMBITH CIIA0BIM PAaCTBOPOM YKCYCHOU
KHCJIOTHl W HAJIOKUTh TIOBSA3KY W3 BaTbl, CMOUYEHHON 3%-HBIM pacTBOpPOM MepMaHTaHaTa Kaimus (W3
anTeyky B JabopaHTCKOU Kadeapsl);

-110 OKOHYaHUM PAa0OOTHI BBIKJIIOUUTH U3 CETU BCE ANIEKTPONPUOOPHI, MEPEKPHITH M0J1auy ra3a U BOJbI B
nmabopaTopuro U yoparh pabodee MecTo;

-000 BCceX HECUACTHBIX CIy4yasX HEMEUIEHHO coo0IaTh MPEnoJaBaTello Uilu JIaDOpaHTy.

Ilpaxkmuueckas uacms:

MonekynsipHyr0 Maccy AMOKCH/IA YriiepoJa MOXKHO OMPEEIUTh TPEMsI CIIOCOOaMH:
a) 0 OTHOCUTENBHOM MIOTHOCTH Taza Mcoz2= /I * Mpozn (1), rae

Mco2 — MonekynspHas Macca JUOKCH/IA YIIIepo/ia;

MBgo3g— MolleKysipHas Macca Bo3/lyxa, paBHas 29 a.e.M.;

JI — mnotHocTh CO2 110 OTHOUIEHUIO K BO3AYXY.

b) o monsproMy 00BEMY CO2 Moo= 22,4 « Mco2 (2).rne
\Y
Mco2 — Macca JTUOKCHAA YyIiaepoaa, T ;
V  — 066M CO, Ipu HOPMANTBHBIX YCIOBHUSX, CM® |
22,4 — 006BEM 1 T/ Mons mo6oro raza npu HopManbHbIX yeroBusx (0°C, 101,325 kI1a), 7.
C) 1o ypaBHenuto MenpeneeBa-Knaitnepona
Mco2 RT e

M



P — naBnenune CO; B xonbe, paBHOE atMochepHoMy, kl]a;
V — 06b8M CO2, paBHbI 00BEMY KOIOBI, CM>;

R — yHuBepcaibHas ra3oBas mocTosiHHAs, paBHas 8,314 JIx/mMons e K;

T — temneparypa, K.
Ilocnedosamenvrocms 6blnonHenus padomol’
1.  3akpeiTh NpoOKOH CyXylo KojiOy, MPUTOTOBICHHYIO JTabOOpaHTOM [UIsl OMNbITa. BOCKOBBIM
KapaHJallloM OTMETHTh Ha KOJO€ HIKHUI Kpail mpoOku. B3BecuTh Ha TEXHHUECKHUX Becax Kojly c
BO3yXoM (m1). OnycTuth B K00y Ha 1-2 MUHYTHI TpyOKy, O KOTOPOH MAET TOK YIJIEKUCIIOro rasa.
3areM MOJHECTH K OTBEPCTUIO TPYOKH TOPSIIYIO TyYUHKY: €CITH OHA TaCHET, 3HAYHUT KOJIOA MOJTHOCTHIO
3aroJIHEHA YTJIEKUCIBIM Ta30M. 3aKpbITh KOJOY MpoOKOW 10 MeTKH W B3BecuTh (mz). EmEé pa3
3aMoOJHUTH KOJIOY ra30M U B3BeCUTH (Mm3). Pe3ynbTaThl STUX OBYX B3BEIIMBAHUN HE JOKHBI OTIMYATHCS
6oxee yem Ha 0,01r. J{ns pacy€ToB MCIIONB30BATH CPEIHUE TAHHBIE.
2.  Bpumth Boay B K00y 10 METKH, 3aT€M MEPEIUTh €€ B MEPHBIA IUIMHAP U U3MEPUTH 00BEM BOJIBI
(xombsr1) - V.
3. 3ammcare Temneparypy (t°C) u naBineHue P, mpu KOTOPBIX TPOBOIST OIIBIT.
4.  IlpousBecTH pacyérsbl:
- IpHUBECTU 00BEM KOJIOBI - V K 00bEMY IIPU HOPMAJIBHBIX YCIOBUAX Vo;
- OINpEeAeNuTh Maccy BO3AyXa B KOJIOE Mgoss, CUUTAS Maccy 171 Bo3ayxa paBHoii 1,293 T;
- HaWTH Maccy caMoM KOJIOBI C MPOOKOHN Mios;
- OINpEAETUTh Maccy YIJIEKHCIIOro raza mco: .

YcaoBus u PE3YyJIbTAThI OIIbITA 3dHECTU B T8.6J'II/II_Iy.

Macca ko705l ¢ Macca Koa05bI ¢ V.M | t°C P, xITa | Vo,MII | Myosy Mxon6 Mco:
BO3JIyXOM My,I CO2 (ma+ m3)/2 =

mcp, Tr

5. PaccuntaTth MOJEKYISIpHYIO Maccy auokcuaa yriepoaa mo dopmynam (1), (2), (3). Haiitu cpennee
3HaueHue. OnpeaenuTh OTHOCUTEIBHYIO OMUOKY O hopMyIie

44 — Mco2

e *100%,
Omnbka, %= a4

rjie 44 — nelicTBUTEIbHOE 3HAYCHHE MOJICKY IspHOH Macchl CO».

Tpebosanus K ohopmienuio 1adopamopHoil padonivt U omuyemy:

1.BeimonHeHne J1ab0OpaTopHBIX paboOT CONMPOBOXKIAIOT 3amucsiMU B JabopaTopHoM XKypHaie. Ha
TUTYJIBHOM JIUCTE Ja0OpaTOPHOTO >KypHasla JOJUKHBI OBITH MPEJCTABICHBI: Ha3BaHHE YHMBEPCHUTETA,
(baMnIKs ¥ MHULMAIBI YYaIIerocsi, HoMep Kypca ¥ IpyIibl, yaeOHBIH roJ.

2.014eT 0 BBIMOJTHEHHOH JIa00PaTOPHOM paboTe TOJDKEH COACPKAThH CICAYIOIINE CBEICHMUS:




*HOMEp paboThI U €€ Ha3BaHHUC,

*JIaTy BBIIIOJHEHHS PaOOTHI,

*IIeTTb PAOOTHI;

*000pyI0BaHUE M MaTEPHUAJIbI;

*KpaTKOE TEOPETUYECCKOE OMUCAHNE;

*HOMEp M Ha3BaHUE OIIbITA;

*KpaTKO€ OMHCaHUe X0/a padOoThl ¢ yKa3aHUEM YCIIOBUH MPOBEICHUS OIIbITA;

*PUCYHKH M CXEMBI UCTIOJIB3YEMBIX TIPUOOPOB;

*HaOJIFOICHM,

*ypaBHEHUS MPOTEKAIOUINX PEaKIIHii;

*pacuéThl, TAOIUIBI, TPAPUKH;

*BBIBO/IBI.

3.JIabopaTopHEIi )KypHAT HY)KHO BECTH YUCTO U aKKYPaTHO, 3aITUCH JIOJDKHBI OBITh JTAKOHHYHBIMH.
4.0T14éT 0 IpoBeIEHHON pabOTE MPOBEPSIET U MOAMUCHIBACT MIPEIIO1aBaTENb.

5K cpaue 3auéra mo 1abOpaTOPHOMY TMPAKTUKYMYy JOIYCKAIOTCS CTYACHTHI, BBIMOJHUBIINE U
MOJINHMCABIINE Y MpPENoaBaTelisi Bce JOMaIIHWE W JabopaTOpHble pabOTHI, CAABIIME KOJUIOKBHYMEI,
aKTHUBHO y4acTBOBABIIKE B pabOTEe CEMUHAPOB.

6.CTyaeHThI, MOJIYYHBIIKE 3a4€T 10 JJa0OPATOPHOMY MPAKTUKYMY, AOMYCKAIOTCSA K cllade dK3aMeHa Mo
Kypcy HEOPTaHUYECKOW XUMUHU.

Koumponwvhbie gonpocel :

1 OcHOBHBIE IOHATHA: XUMHYECKUH OJICMCHT, aTOM, MOJICKYJa, OTHOCHUTCIIbHAsd aToMHasA H
MOJIEKYJISIpHAsl Macca.

2.1IpocToe U ci0XKHOE BEIIECTBO.

3. KommuecTBo BemiecTBa, MOJb, MOJIIpHAs Macca, SKBUBAJICHT, MOJISpPHAs Macca DKBHBAJICHTA.
4.OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI XHUMHH: 3aKOH IIOCTOSHCTBA CcoCTaBa, 3aKOH JKBUBAJICHTOB,
3aKOH KpaTHBIX OTHOIIICHUH.

5.MeTobI onpeieieHrst MOJICKYJISIPHON ¥ aTOMHOW MacCHhl.

Cnucok Jaumepamypbol.

1.Metoauyeckne yka3aHUs IO BBITIOJIHEHHIO J1a0OPaTOPHBIX PadOT MO AUCIUIUIMHE «XUMUSD) IS
cTyneHToB HamnpasieHus noarotosku 08.03.01 CrpoutenbcTBo.

2.Meronuueckue ykazaHus ISl OOy4alOIIUXCsl 1O OpraHU3allid U TMPOBEICHHUIO CaMOCTOSTEIbHOM
paboTHI IO TUCHIUIUTNHE «XUMUS» s CTyAeHTOB HampaiieHust moarotoBku 08.03.01 CtpoutensCcTBO.
3.Heopranmnueckass xumusi [DnekTpoHHBI pecypc| : nmabopatopubiii npaktukym / C.A. Coxkososa [u
ap.]. — DIEeKTpoH. TEeKCTOBbIE NaHHble. — BopoHnex: Boponexckuil I'ocynapcTBeHHbI ArpapHblil

Yuusepcurer um. Ummeparopa Ilerpa I[leporo, 2017. — 93 ¢. — 2227-8397. — Pexum nmocryna:



http://www.iprbookshop.ru/72709.html

4 Heopranudeckass XUMHs [ DJIEKTpOHHBIN pecypc] : mabopatopHbiii mpaktukyMm / O.B. JlpsikoHOBa [1
ap.]. — DIeKTpoH. TEeKCTOBble NaHHble. — Boponex: Boponexckuil I'ocynapcTBeHHbI ArpapHblil
VYuusepcurer um. Ummeparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/72708.html

JlabopaTopHasi paGora Ne 4
Tema: KommiiekcHbIe COeTUHEHHUSA

Ienv pabomoi: HonyquI/Ie AKBAKOMIICKCOB, Pp€aKIMU TCPMOJIn3a. HOJIyquI/IC AKBaKOMIIJIICKCOB CU2+ ,

N i2+, Cr3+, [oJIydeHue " CBOMCTBA THAPOKCOKOMIIJICKCOB  OJIOBA MW XpOMa, IIOJYUYCHUC
AMHWHOKOMIIJICKCOB U alTUJOKOMIIJICKCOB, U3Y4YCHUC I[BOﬁHBIX COJICH.

Dopmupyemvie_komnemenyuu.; OIIK-1.

Teopemuueckasn uacmo:

KomniekcHble coeUHEHUSs] STO MOJICKYJSIPHbIE WM HOHHBIE COEIWHEHUS, OOpa3ylouluecs MmyTeM
MPUCOSANHEHHUS K aTOMy WM HOHY MeTaljla WM HEeMeTaslsla, HEUTPabHbIX MOJEKYN WIH APYTUX
1OHOB. OHU CIIOCOOHBI CYILIECTBOBATh KaK B KpUCTaJlIE, TaK U B PacTBOPE.

OcHoOBHbBIE 110JI0KeHHUS ¥ IOHATHSA KOOPAUHAIMOHHOH TEOPHH.

J11s 0OBSICHEHHS CTPOCHHUS M CBOWCTB KOMILUIEKCHBIX coeMHEeHUH B 1893 . mBeHIapcKuM XUMUKOM A
BepuepoM Oblna mpeasiokeHa KOOPIMHALIMOHHAs TEOpPUsl B KOTOPYIO OH BBEN JBa IOHATHS: O
KOOpJUHAIIMU U O TOOOYHOMN BaJI€HTHOCTH.

[To Bepnepy enasnoti éanenmuocmvio Ha3bIBA€TCSl BaJEHTHOCTh MOCPEICTBOM KOTOPOW COEAMHSIFOTCS
aTOMBbI C 00pa30BaHNEM MPOCTHIX COEANHEHHH, TOAUNHSIOIINXCSI TEOPHH

BajleHTHOCTH. Ho, mcuepnas IiaBHYIO BaJ€HTHOCTh, aTOM CIIOCOOEH, KaK MpaBWIO, K JalbHEHIIeMy
MIPUCOEANHEHNIO 33 CUET NOOOYHOU 8ANeHMHOCMU, B PE3yJIbTaTe MPOSBIEHUS KOTOPOH U oOpaszyeTcs
KOMILJIEKCHOE COEJIMHEHUE.

[Ton neicTBHEM CUIT TJIaBHOM M MOOOYHOM BaJIEHTHOCTU aTOMBI CTPEMSITCS PAaBHOMEPHO OKPYXHTh ce0s
MOHAMHM WJIM MOJIEKYJIaMH | SBJISIIOTCS TakuM 00pa3oM IEHTPOM NpPUTHKEHUs. Takue aTOMBI
Ha3bIBAIOTCA  YEHMPANbHLIMU — UMU  Komniaekcoobpazoeamensimu.  VIOHBI WM MOJEKYJIBL,
HEMOCPEJACTBEHHO CBSI3aHHBIE C KOMIUIEKCOOOpa30BaTeieM, Ha3bIBAIOTCS JUSAHOAMU.

ITocpencTBOM TIJIaBHOW BaJ€HTHOCTU MPUCOCTUHSIOTCS JIMTAaHIBl HMOHBL, @ MOCPEICTBOM IMOOOYHON
BAJIGHTHOCTH — UOHBI U MOJIEKYJIBI.

[IputspkeHne JuraHa K KOMIUIEKCOOOpPA30BaTENI0 HAa3bIBAETCS KOOPAMHAILMEH, a YMCIO JIMraHi —

KOOpAWHAIMOHHBIM YHUCJIIOM KOMHJ’IGKCOO6p330BaTCJ'ISI.


http://www.iprbookshop.ru/72709.html
http://www.iprbookshop.ru/72708.html

MoHO cKa3aTh, YTO KOMIUJIEKCHBIE COCAMHEHMSI 3TO COCAMHEHMSI, MOJEKYJbl KOTOPBIX COCTOAT W3
LEHTPAJBbHOr0 aromMa (WM HMOHA) HEMOCPEICTBEHHO CBS3aHHOTO C OMpPENEIEHHBIM UYHCIOM APYTUX
MOJICKYJT UJTM HOHOB, Ha3bIBAEMBIX JIUTAHIAMH.

B pomu KommiekcooOpasoBaTreneil yarie BCEro BHICTYNAIOT KaTHOHKI MeramioB (Co*S, Pt™, Cr*3
Cu™?Au*u np.)

B xauectBe nurangoB moryt Beictynath noHbl Cl, CN7, NCS, NO2", OH", SO4% Tak u HEUTpaJIbHBIC
moutekyinbl NHz, H2O, aMuHbBI, aMHHOKHUCIIOTHI, CIUPTHI, THOCTIHPTHI, PH3, 3dupsr.

Uwrcno KOOpIUHAITMOHHBIX MECT, 3aHMMAEeMbIX JIUTAHIOM OKOJIO KOMILJIEKCOOOpa30BaTesi, Ha3bIBACTCS
€ro KOOPOUHAYUOHHOU EMKOCMbIO UNU OeHMAMHOCMBIO.

Jluranapl, TNPUCOCOUHEHHBIE K KOMIUIEKCOOOpA30BaTENI0 OJHOM CBS3bIO, 3aHUMAIOT  OJHO
KOOpAMHAIIMOHHOE MecTh M HasbiBatroTcs MoHozaeHTaTHbIMH (CI, CN°, NCS’). Ecnm ke nuranpg
MPUCOSANMHEH K KOMIUIEKCOOOPA30BATEIII0 TIOCPEICTBOM HECKOJBKUX CBSI3€H, TO OH SIBISETCS
nomuaenTatHeM. Hanpumep: SO42, CO32 sIBISIOTCS OMIEHTATHBIMA.

KomrnekcooOpazoBartenb U JMTaHIbl COCTABISIIOT 8HYMPEHHIOW cghepy COSTUHEHUS WM KOMILIEKC (B
dbopMynax KOMILIEKC 3aKIIOYaloT B KBaJapaTHble CKOOKM). MIOHBI, HE CBsI3aHHBIE HEMOCPEICTBEHHO C
KOMILIEKCOOOpa3BaTelieM, COCTABIISIIOT 8HEUHION KOOPOUHAYUOHHYIO chepy.

Nonsl BHemHEW cdepbl CBA3aHBI MEHEE MPOYHO IO CPAaBHEHHUIO C JIMTAHJAMU WM IPOCTPAHCTBEHHO
ylajaeHsl 0T KOMIUIEKcooOpaszoBatest. OHU JIETKO 3aMeIIal0TCs IPYTUMH HOHAMH B BOJHBIX PacTBOpaXx.
Hanpuwmep, B coemunenun Ks[Fe(CN)s] kommnekcoobpasopareneM sBnsercs Fe'?, nurammamum - CN-.
JIBa nuraHga MPUCOEIMHEHBI 3a CYET IJIAaBHOW BAJIEHTHOCTH, a 4 — 3a cueT MOOOYHOW BAJICHTHOCTH,
CJIEJIOBATEIILHO KOOPIMHAIMOHHOE YUCIIO PABHO 0.

Won Fe? ¢ murannamu CN™ cOCTaBISIOT 6HympenHion cgepy uau Komniekc, a WoHbl K* BHENTHIOW

KOOPJIUHAIIMOHHYIO cepy:

K+ K+

K+
Kak mnpaBuiio KOOPJMHAIMOHHOE YHCIO PaBHO YABOSHHOMY 3apsijly KaTHOHA MeETallia, HalmpuMep:
OJIHO3apsATHbIE KATHOHBI UMEIOT KOOPJAMHALIMOHHOE YHCIIO PABHOE 2, 2-X 3apsaHble — 4, a 3-X 3apsIHbIe
— 6. eciu DJIEMEHT TPOSIBISET TEPEMEHHYIO CTCNEHb OKHCICHHS, TO C yBelMYeHHEeM e&
KOOPIMHAIMOHHOE YKCIIO pacteT. [Iist HEKOTOPhIX KOMILTIEKCOOOpa3oBareseil KOOpANHAIIMOHHOE YHCIIO
ABJIAETCS TTOCTOSHHBIM, HanmpuMep: Co™, Pt™, Cr*3 umeroT KoopamHAIMOHHOE YHCIO PaBHOE 6, Y HOHOB
B*3, Be™, Cu™, Au™ xoopaMHAIIMOHHOE YHCIIO PAaBHO 4. JUIsl GOJIBIIMHCTBA HOHOB KOOPAMHAIIMOHHOE
YHCIIO SBJIAETCS IIEPEMEHHBIM W 3aBMCUT OT HPHUPOABLI MOHOB BHEIIHEH chepsl M OT YCIOBHIA

00pa3oBaHMs KOMILIEKCOB.

Knaccugukanus KOMIIEKCHBIX COSAMHEHUH MTPOBOIUTCS MO Pa3IMYHBIM IIPU3HAKAM.



1. Tlo 3apsiy KOMILIEKCHOTO HOHA Pa3IHYaroT:
-katnonHsle [Cu(NH3)4]?
-arnonHble [Co(NO3)s]*
-HeiiTpansusie [Pt(NHs)Cl2]°
2. Tlo xapakTepy JUTIaHI0B Pa3IHYaiOT:
-akBo- [Cu(H20)4]SO4
-ammuHO-[CU(NH3)4]SO4
-anua0- Ko[Cu(Cl)4]
-rupokco-Ko[Cu(OH)4]
ITo crpykType BHYTpeHHEH c(hepbl pa3IHyYar0T BHYTPUKOMIUIEKCHBIC (I[MKIHYECKHE) COEIMHEHMS.
Hampumep, B ’)KMBOM OpraHu3Me BCTPEYAIOTCS KICIIHEBHUIHbIE (XeIaTHbIE) MATHWICHHbBIE UKIBL. OHM

o6pa3y10Tc51 KaTMOHOM MeTajula M a-aMHHOKHCHOoTaMu. K HMM OTHOCSTCS FeMOFJ'IO6I/IH, XJIOpO(I)I/IJIJ'I,

BUTaMUH Bi1o.

I[Tpu cocTaBieHUU HA3BaHUS KOMIUICKCHBIX COSMHECHHI PYKOBOJICTBYIOTCS CIICIYIOIINMHU PABUIAMH:

- CHayajia Ha3bIBaIOT BHYTPEHHIO chepy;

- COCTaBHbBIC YacCTH €€ HA3bIBAIOT B CICAYIOIICH MOCIIEI0BATEIILHOCTH: JIMTaH/Ibl AHUOHBI, JIUTAHIbI —
MOJIEKYJIbI, KOMILUIEKCOOOpa3oBareb. 3anuceBaoT Gopmyiy B 00paTHOI mocae10BaTeIbHOCTH.

- K Ha3BaHMAM JIUTAHJOB — HOHOB J00aBIsIIOT okoHYaHue «o» (Clxmopo-, CN'nnano-). HeifrpanbHbie
MOJIEKYJIBI COXPaHSIOT CBOM Ha3BaHuUs, 3a uckitoueHueM HoO — akBo, NH3z — amuH.

- YHCJIO JIMTAH/I0B YKa3bIBAIOT TPEYCCKUMU YHCIUTEIbHBIME: 11, TPH-, TETPa-, IEHTA-, FeKCa- U T.]I.

- B TIOCJI/THIOIO OYepe b HAa3bIBAIOT MOHBI BHEIITHEW Cephl.

[MTpumep: karuonusie —[CU(NH3)4 ]SO4— Terpaammunokympat (II) cynbsdar;

annonHbie — Naz[Co(NO2)e] —rexcanurpokodomnbtat (I11) HaTpus;

Heiitpanbubie [Pt(NH3)]Cl2 - nuxioponnaMMuHoIaTHHA.

Oobopyoosanue u mamepuaivl:

PeakTuBbl, HEOOXOMMBIE Il TaHHOW pabOThI, BHICTABISAIOT Ha MOJKH Ja00paTOpHBIX CTONIOB. Penkue
PEaKTHUBbBI, KOHLIEHTPUPOBAHHbIE KUCIOTHI M INENOYM, Maxydue BellecTBa (HalpuMep, cepoBOJIOPOL,
OpoMHast BoJa U JIp.) XpaHAT B BBITSHKHOM HIKaQy.

OcHoBHasl XUMUYecKasi MocyAa: NpoOUPKH (B IITATHBE), KOJObI, XUMUYECKUE CTaKaHBI IOCJIE pabOThI
TIIATEIIBHO BBIMBITh, BEChl C PAa3HOBECOM, IMPHOOPHI, HCIOJb3yeMas Ui MPOBEIEHHS OTIACIbHBIX
nabopaTopHBIX paboT, BRIAACTCS U CIACTCS YUCTas 1a00paHTy.

Texnurxa 6ezonacnocmu npu ¢bINOJIHEHUU J1AOOPAMOPHOI DAOOHIbL:

-aKKypaTHO 00paImarbcsi CO CTCKIISTHHOM XUMHUUYECKOW TMOCY/I0M. OCTaTKH pa30UTON MOCynbl yOupaTh ¢

IOMOIIBIO COBKA U MIETKHU,



-Bce pPa0OTHI, CBSI3aHHBIC C BBIICIICHUEM SAOBUTHIX, JIETYYMX M HENPHUSATHONAXHYIIMX BEIIECTB,
IPOBOAMTH B BRITSHKHOM HIKa(y;

-IIpU OIIPEACIICHUM 3araxa BELIECTB OTBEPCTHE COCyJa JepKaTh Ha paccrtosHuu 25-30 cM OT nuIa,
HaMpaBisist K cebe CTPYIO ra3a MmocTynaTeIbHbBIMH JBH)KEHUSMH JIAJIOHH OT OTBEPCTHS K JIHILY;

-IpY HAJMBAHUM PEAKTUBOB HE HAKJIOHATHCS HAJ COCYAOM BO H30eKaHHME TOMagaHusi OpBI3T WIN
YaCTHIl Ha JIMIIO WJIM OZEXKTy. IPU pa30aBIeHNH KOHIIEHTPHPOBAHHBIX KUCIIOT BIMBATh KUCIIOTY B BOLY,
HO HE Ha000poT;

-TIpY HarpeBaHUH MPOOUPKHU HE JepKaTh €€ OTBEPCTHEM K ceOe UM B CTOPOHY COCe/la. HE HAKJIOHATHCA
HaJl HarpeBaeMou JKUAKOCTBIO BO N30€KaHUe MOMalaHus €€ Ha JINIO, PYKH WIH OJCKY;

-rOpsiYMe IMPeIMEThl MOXXHO CTaBUTh TOJBKO Ha acOECTOBBIM KapTOH, acOSCTUPOBAHHYIO CETKY HWIIU
JPYTYIO CHEIHATIBHYIO TIOJICTAaBKY,

-HEJIb3S TIOJIB30BATHCS DIEKTPOIPUOOPaMHU 0€3 COOTBETCTBYIOIIETO HHCTPYKTAXa. MIPH BKIFOYCHUHU UX B
CETb HEJb3s ICPIKATHCS 32 METAUTMYECKUE TIPeAMETHI (TpYObI, KpaHbI U T.I1.). 3alIPEIIaeTCsl BKIOYATh U
BBIKJIIOYATh JIEKTPONPHOOPHl MOKPHIMH pYyKaMH, a TakKe IO0JIb30BaThCsl HEUCIPABHBIMU WM
MMEIOLIMMH OTOJIEHHBIE TIPOBO/Ia TPHOOpaMy,

-3anpemaeTcs MPUHUMATh MHIY B XUMHYECKON J1a00paTopru U MUTh BOAY U3 JIAOOPATOPHON MOCYIBI. -
-KaTerOPHUYECKH 3arperaeTcs mpoooBaTh pEaKTHBHI Ha BKYC;

-IpY TMOMAJaHUM Ha JIMLO WIM PYKH OpBI3r KOHIEHTPUPOBAHHBIX KHCJIOT IOCJIE CMBIBaHUS BOJOU
IIPOMBITh CIa0BIM PAacCTBOPOM COJBI. IIENOYb CIEAYET CMBIBAaTh O TE€X IOp, MOKa y4acTOK KOXKH, Ha
KOTOPBIN OHa TIOMalia, He MePecTaHeT ObITh CKOJB3KUM; 3aTEM MPOMBITH CIIA0BIM PacTBOPOM YKCYCHOU
KHCJIOTHl U HAJIOKUTH TIOBA3KY W3 BaTbl, CMOUEHHON 3%-HBIM pacTBOpPOM IepMaHTaHaTa Kaimus (W3
anTeyky B JabopaHTCKOU Kadeapsl);

-110 OKOHYAHUM PAOOTHI BBIKJIIOUUTH U3 CETHU BCE AJEKTPOIPUOOPHI, MEPEKPHITh MOJauy ra3a U BOJbl B
nmabopaTopuro U yoparh pabodee MecTo;

-000 BceX HECUACTHBIX CIy4asX HEMEUIEHHO coo0IIaTh MPEnoJaBaTelo Uild JIaDOpaHTy.

Ilpaxkmuueckaa uacmo:

OnbiT Nel. [TonydyeHne akBaKOMILIIEKCOB.

Harpeiite B ¢apdopoBoii yamieuke HEOOIBIIOE KOJIUYECTBO KPHCTALIOTHIpATa CyiabpaTra MeIu.
OtMmerbTe 1BeT Oe3BomHOM conu. [locime oxmaxaeHust conu (daphopoByr0 dYaIIKy MOXKHO OpaTh
pykamu) npubaBbTe Boay. V3MeHeHMe IBeTa CBsi3aHHO ¢ oOpa3zoBaHMeM akBakomiuiekca. IlogoOHbIe
oTiepaIy mpoaeNaiTe ¢ KpUCTAJUIOTHApaTaMy Cyib(aTa HUKENs, XJIopHuaa Xxpoma. Hanummre peakiuu
TepMoI3a 1 GopMynsl akBakoMmiekco Cu?t, Ni2*, Cre*,

OnbiT Ne2. B dapdopoBoii yamieuke HEOOJBIIOE KOIMYECTBO KPHUCTALIOB XJIOpHAA KOOaIbTa
pacTBOpUTE B HECKOJBKUX KaIUIAX KOHIEHTPHUPOBAHHOM COJSIHOM KHCIOTHI (OCTOPOXKHO C KHCIIOTOM,

ONBIT TPOBOAMTH MOA TAroi). OTMEThTE OKpacKy pacTBOpa, KOTOpas BbI3BaHa OOpa3oBaHHEM



TeTPaxJOpKoO0IbTOBON KUCIOTHL. [Ipu pa3daBieHHe MOITyYEHHOIO pacTBOPa BOJOW OKpacka MEHSAETCs
Ha pO30BYIO, XapaKTEPHYIO Ul I'MIpaTHPOBAHHOIO MOHA KoOanbTa. Hanuiure ypaBHeHUs peakLuii.
OnbiT Ne3. [TosydyeHne ruIpOKCOKOMILIEKCOB.

K pactBopy conu nuHKa npubdaBpTe pactBop ménoun. OOpa3yrommiics 0caioK THAPOKCUIA B U30BITKE
IETOYM PACTBOPSETCA M IMPEBpAILACTCs B PACTBOPUMBIM I'MIPOKCOKOMIUIEKC. AHAJIOTUYHO IOJIyYUTe
I'MJIPOKCOKOMIUIEKCHI ATFOMUHMS, 0JI0BA M XpoMa.

OnbiT Ne4. [TonyyeHne aMMHOKOMITIIEKCOB.

A. K pactBopy cynbdara Meau IMOCTENEHHO IMPH NEPEeMEIIMBAHUM WM BCTPSXWBAaHUHM J00aBbTE
pacTBOp KOHILIEHTPUPOBAaHHOrO amMMuaka. OOpaTuTe BHUMaHHE Ha TO, 4TO OOpasyrouuiics CHHUHN
0CaJIOK TMPOKCUIAa MeU B M30bITKE aMMHaKa pacTBOPSETCs BCIEACTBUE 00pa30BaHUs PACTBOPUMOIO
aMMHaKaTa Meau. OTO CONPOBOXKIAETCS pe3KuM u3MeHeHueM LBera. Mon terpannammunmenu (II)
MOXKHO pa3pymuTh J00aBiieHHEM pactBopa cyibdara Hatpus. OObscHUTE, MoYeMy? DTH e OIBITHI
TIpoBeuTE ¢ pacTBOpoM comu Ni%*,

B. B pacTtBope amMmuaka Xopolo pactBopsieTcst Xjopua cepedpa. Ilonydunre HeMHOro ocajaka xjopuia
cepeOpa M3 HUTpaTa cepedpa M PACTBOPUTE €ro B HECKOJIBKHMX KallIiX Kpemkoro ammuaka. M3
MOJyYEHHOTO pacTBOpa XJIOpWAa AMaMMUHCepeOpa MOKHO BHOBB BBIJCIUTH XJIOpHI cepedpa
nobaBieHreM a30THOM KuciotThl. [louemy sto mpomcxoaut? Conm cepebpa IeULUTHBL, MOITOMY
BBUIMBAITE UX PACTBOPHI MOCIE MPOBEIEHHBIX OIBITOB B CHEIMaIbHbIE OaHKM ¢ 3TUKETKOH "Jlyis ciauBa
cepebpa ".

OnpIT NeS. TTosryyeHue anua0KOMITIIEKCOB.

A. Tlonmyunte HEMHOTO Ocajka XJopuaa cepedpa, cieiiTe pacTBOp, a K 0CaJKy J00aBbTe MO KarlIsaM
KOHIIEHTPUPOBAHHON COJSIHOM KHUCIOThI. OcaloK pacTBOPUTCA B M3OBITKE KHUCIOTHI ¢ 00pa3oBaHUEM
JUXJI0pCepeOpSHHON KUCIIOTHI.

B. K pactBopy comu Hg?" n06aBbTe MOHEMHOTY pacTBopa Hoamia Kanus. Bhimamaer ocajgok Hommaa
pTyTH, KOoTOphI B M30bITKE KI pacTBOpsiercss ¢ oOpa3oBaHHeM OECIIBETHOIO TETpaioAO0rHapaprupar
(11)- nona.

B. K 1-2 ma pactBopa comu Co?* 100aBbTe WIEMOTKY KPUCTALIMYECKOTO POJAHUIA AMMOHMSL
OO6pazyeTcsi KOMIUIEKCHBIN MOH KoOanbTa cuHero 1sera. Eciau pactBop paz6aBuTh BOAOH, TO OKpacka
W3MEHUTCS Ha PO30BYIO, XapaKTEPHYIO JJII akBakoMIuiekcoB kodanbTa (II).

I'. Ha pactBop conu xene3a (III) moxeiicTByiiTe B 01HOM MpOoOUpPKE pacTBOPOM ILIENOYH, a B APYro -
pacTBOpoM pojaaHuaa amMMOHHs. OOBSICHUTE NPOUCXOMAIIME SBICHHS. OTH PEAKLUUU MO3BOJSIIOT
obHapyxkuBaTh B pacTBopax uoHel Fe®*. Ha pactsop rexcammanodpeppara (III) kamms Taxoke
MOJCHCTBYUTE pPAcTBOPOM IIENIOYM W poAaHuga aMMoHus. [loyeMy BO BTOpOM ciydyae Mbl HeE
HaOIII0/1aeM peaKIlHii, XapaKTePHBIX JJIs HOHA Fe*?

OmnpiT Ne6. JIBoitHBIE COH.



JIBoitHyro conb - amromokanueBble kBacubl K2SOs- Alx(SOs)3 - 24H,0O MoxHO paccmaTpuBaTth Kak
KOMIUICKCHOE COCIMHEHHE - JUCYIb(daroatoMrHAT Kavs. B Tpu mpoOupku Haieite pacTBOp 3TOM
COJIM, B KAUECTBEHHOM pEaKIMM ONPEAEIINTE, KAKUE NOHBI €CTh B 3TOM PacTBOPE.

Hannuue B pacTBope HOHA Kajausl MOXKHO YCTAaHOBUTH J00aBICHHEM THAPOTapTpaTa HaTpHs
NaHC4H4Os. Tlpu 3amemenun HaTpus KaimeM oOpa3yeTrcs HEpacTBOPUMOE COSAMHEHHE (OCalIOK
oOpasyercsi OBICTpee, €CM CTEKJITHHOM Ialo4YKoi MoTeperh CreHKu mpobupku). Mon K mporie
otkpbITh pactBopoM Naz[Co(NO2)e]. st 3Toro k 1-2 Mj1 HCIIBITYEMOTO pacTBOpa J00aBUTh HECKOJIbKO
Kanenb KOOANbTHHHUTPHMTA HATpHsA. BBIMazaeT >KenThlii ocajok KoOanbTHHMTpHTa Kanus. Mom Al%*

00OHApYKUBAIOT N06aBIeHHeM mEnoun, non S04 ocaxaaloT B Buje cyibdara 6apus.

Tpebdosanus K oghopmienuro 1adopamoproil padomyl u omuemy:

1.BremonHenne nabopaTopHbIX pabOT COMPOBOXKAAIOT 3amucsiMH B JaboparopHoMm »kypHane. Ha
TUTYJIBHOM JIMCTE J1a00OpaTOPHOTO KypHala JOJDKHBI OBITh MPEICTABJICHBI: Ha3BaHUE YHHUBEPCUTETA,
(haMuIHs ¥ MHUIUATBI YYaIerocsi, HOMep Kypca ¥ IpyIIbl, y4eOHBIN TO/I.

2.0T14eT 0 BBINTOJIHEHHOH Ta00paTOpHOH paboTe JOKEH COIEPIKATh CIICTYIOIINE CBEICHMS:

*HOMEp paboThI U €€ Ha3BaHUE;

*J1aTy BBITIOJHEHUS PaOOTHI;

*IIeJIb paOOTHI;

*000pyZI0BaHUE M MaTEPHUAIIBI;

*KpaTKO€ TEOPETHUECKOE OMUCAHUE;

*HOMEp U Ha3BaHHE OMbITA;

*KpaTKO€ OTHCaHue X0/1a padoThl ¢ yKa3aHUEM YCIIOBUH IMPOBEICHHS OIIBITA;

*PUCYHKH M CXEMBI UCTIOJIB3YEMBIX TIPUOOPOB;

*HaOJIFOICHU,

*ypaBHEHHS MPOTEKAIOIINX PEAKIIHIA;

*pacu€Thl, TaONULIbI, FpaduKy;

*BBIBOJIBI.

3.JIabopaTopHbIii )KypHaT HY)KHO BECTH YUCTO U aKKYPaTHO, 3aITUCH JTOJKHBI OBITh JITAKOHUYHBIMHU.
4.014€T 0 mpoBeAEHHOHN paboTe MPOBEPSET U MOAMUCHIBACT MPETOJABATENb.

5K cmage 3au€ra mo JrabopaTOPHOMY TPAKTUKYMY JOIYCKAIOTCS CTYJCHTHI, BBHIMOJHUBIIHE W
MOJITMCABIIINE Y TPEToIaBaTellsi BCE JIOMANIHUE M JIA0OpaTOpHBIE Pa0OTHI, CAABIINE KOJUIOKBHYMEI,
aKTHUBHO yJacTBOBABIIKE B padOTE CEMUHAPOB.

6.CTyaeHThl, MOJIYYUBIINE 3a4€T TI0 JJA0OPATOPHOMY MPAKTUKYMY, AOMYCKAIOTCSA K cllade dK3aMeHa Mo
KypCY HEOPTaHUYECKOU XHUMUMU.

Koumponwshvie gonpocelt :

1 Kaxkoii BEIBOJ MOXHO ClIeJIaTh O MPOYHOCTH JAHHOTO KOMILIeKca?



2. Kak mpoTekaeT 1uccoruaIus Takoro TUIa KOMIUIEKCHBIX COSTMHECHUI?

3. YcTOMYMBOCTE KOMITJIEKCHBIX CO@,Z[I/IHCHI/Iﬁ B paCTBOpax

4. KowmrmiekcooOpa3yrorias CiocOOHOCTb S-, p- U d- 3JIEMEHTOB
5. XapakTep XMMHUYECKOU CBSI3M B KOMIUJIEKCHBIX COE€IMHEHHUSIX
6. CtpoeHue 3MEKTPOHHBIX 000JI0YEK aTOMOB

7. DnexTpoHHbIE (HOPMYIIBI

Cnucok numepamyput:

1.Meronuyeckue yka3aHUS MO BBIIOJHEHHUIO J1a0OpAaTOPHBIX PAadOT MO AUCHUIUIMHE «XHUMHUSD» s
cTyAeHTOB HanpasiaeHusa noarotoBku 08.03.01 CtpourenbCcTBo.

2.Metoanueckue yKazaHus Ui OOy4aromIMXCsl MO0 OpPraHU3allMid W MPOBEACHUIO CaMOCTOSTEIbHOU
paboThI MO TUCIUITIMHE « XUMHUS» 7S CTyeHTOB HanpasieHust moaroroBku 08.03.01 CtpourenbeTo.
3.Heoprannueckas xumus [DnekTpoHHbli pecypc]| : maboparopubsiii npaktukym / C.A. CokonoBa [u
ap.]. — DIeKTpoH. TEeKCTOBbIE NaHHble. — Boponex: Boponexckuilt ['ocynapcTBeHHbI ArpapHblit
VYuusepcurer um. Mmmneparopa Ilerpa IlepBoro, 2017. — 93 ¢. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/72709.html

4. Heopranuueckast Xumusi [DIeKTpOHHBIA pecypc] : maboparopublii nmpaktukym / O.B. [IpsikoHoBa [u
ap.]. — DIeKTpoH. TEeKCTOBbIe NaHHbIe. — Bopouex: Boponexckuilt ['ocynapcTBeHHbI ArpapHblit
VYuusepcurer um. Ummeparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/72708.html

JlaGopatopHasi padora Ne 5
Tema: CkopocTh XUMHYECKHX PeaKkluii 1 XuMnieckoe papHoBecue. Katanus

Ileny _padomoer: VI3ydyeHune 3aBUCUMOCTH CKOPOCTH pPEAKLIMHM OT KOHLEHTpAalMd pPEaraHros,

TEMIICPATYPBI, CTCIICHU HU3MCIIBYCHUS BCIICCTBA, BJIUAHUA KATAJIU3aTOPOB HA CKOPOCTb PCAKIHU,
BJIMAHHUA pEArcHTOB U TEMIICPATYPbI HA XUMHUYCCKOC PAaBHOBECHC.

Dopmupyemuvie komnemenuuu. OIIK-1.

Teopemuueckas uacmov:

CKopocmplo peaxkyuu Ha3bIBa€TCS YHCIO aKTOB XHMHUYECKOTO B3aUMOEHUCTBHS, MPOUCXOAIINX B
CIMHMILY BPEMEHH B MHUIIE 00hEMA TP TOMOTEHHBIX MMPOIECcCax MM Ha eIUHHIIE TTOBEPXHOCTH TIPH
reTepOreHHBIX MPOIleccax.

AN AN

FAT SAT

O cpeaHell CKOPOCTHM XUMHUYECKOH PEAKIMM CYIAT MO H3MEHEHHUIO MOJISPHON KOHILIEHTpalUU

pearupyromux BEeUECTB 3a ONPEACIEHHBIA HHTEPBA BPEMECHHU:

T+ (c; —¢;)
(1, —1y)


http://www.iprbookshop.ru/72709.html
http://www.iprbookshop.ru/72708.html

rae v - cpeaHsisi CKOpoCTh XUMUYECKON PeaKUy; C 1 — MOJISIpHAsi KOHLIEHTpAlLHsl BEIECTBA B MOMEHT T 1
, C 2 — MOJISIpHAsi KOHLIEHTPALIAs BEILIECTBA B MOMEHT 7 2 . ICTUHHON CKOPOCTBIO XMMHUUYECKOM peakluu B

,Z[aHHBIfI MOMCHT Ha3bIBACTCA IIEPBaAd IIPOMU3BOJHASA KOHIICHTPAIUKU 110 BpEMCHU

dc de,.. dc, .5

v=t—v=——"F =1
dr dr dr

B romorenHnoi CUCTEME_CKOPOCTH XHUMHYSCKOHN pP€aKknun 3aBUCUT OT IIPUPOAbI pEArupyroumux BEIIECTB,

UX KOHIEHTpallMW, TEMIepaTypbl, HaJU4Ws KaTajlu3aropa, MPUCYTCTBUS MpHUMEce M INpUPOIbI
pactBopuTelnsi. B rereporeHHOlN cucTeMe B3aMMOJICHCTBHE OCYIIECTBIISIETCS Ha MOBEPXHOCTH paszeria
pearupyromux BeIecTB, OITOMY 3aBUCHT OT JU(Qy3Un BelecTBa K MOBEPXHOCTU (IU((y3HOHHBIHA
pexxum), a ecnu Auddy3us He BIUAET Ha CKOPOCTh PEAKUMU (KUHETUYECKUH PEeKUM), TO IPU MPOUUX
PaBHBIX YCIOBUSX YBEJIMUEHHE IIOBEPXHOCTH pa3/ieia MOBBIAET CKOPOCTh IeTePOreHHON XMMHUYECKOM
peaknuu. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHLEHTPAIMH OINPENEeNIIeTCs 3aKOHOM JEHCTBYIOIINX
Macc (3akoH ['ympnGepra-Baare): ecnmu xumuueckass peakuusi HUIAET B COOTBETCTBHU  CO
CTEXMOMETPUYECKUM YpPaBHEHUEM, TO CKOPOCTh PEAKLUHU MPSMO MPONOPLMOHAIbHA MPOU3BEIACHUIO
KOHIIEHTPALUH pearupyromux BEIIEeCTB B CTENEHAX, PABHBIX CTEXMOMETPUYECKMM Ko3(dduiueHTam B
YpaBHEHHUH PEAKIIHU.

Jliig peakuu 3anuMcaHHoOM B o01ieM BuJE, T.e.: NA + mB — R + pD, ckopocTs peakuuu B
COOTBETCTBHUH C 3aKOHOM JICHCTBYIOIIMX MacC BBIPa3UTCs CIEAYIOUIMM 00pa3oM:

dc
v =

= =k L] (8T

3neck [A] u [B] — MonsipHBIE KOHIIEHTpALMM pEarupyoNnX BEIIECTB B JaHHBIH MOMEHT BPEMEHH;

n U m - CTeXMOMeTpHUuUYecKre Ko3QPUIMEHTHI IPU pearupyromux Beuiecrsax. Hanpumep, muist peakuuu:
INO+ 0O, <> 1INO,

npsiMasi 1 00paTHasi CKOPOCTHU:

T T
L Hp = k@c_‘-.'ﬁ?cﬂ: 21 obp = ksfpc_‘-.'ﬂz '
Ha MMPAKTUKEC NPUXOAUTCA HUMETHb ACJIO0 CO CIOXHBIMU HponecCaMu, COCTOAIINUMU HC U3 O,HHOI>'I, a u3
MHOKECTBA IPOCTBIX CTaI[I/II\/'I, HAa3bIBACMBIX JJICMCHTAPHBIMU AKTaMH, JJIA Ka)KﬂOﬁ N3 KOTOPLIX MOXXHO

3anucaTrb CBOE BBIPAXCHUE JIsI CKOPOCTH Ha OCHOBAHWH 3aKOHa HeﬁCTBYIOHIHX macc. B TakoMm cirydae

YHCJIO MOJICKYJ, YHAaCTBYIOIIUX B 3JICMCHTAPHOM aKTEC, ONPEACTIACT MOJICKYJIAPHOCTD BSaHMOﬂeﬁCTBHH.

Jlnist mpuBeAEHHOTO BhIIIE IPUMeEpa MpsiMast peakius TPUMOJIEKYIIsIpHa, a oOpaTHas OUMOJIEKYJIsIpHa.

B GoipmmHCTBE CiydaeB MOKa3aTeIl CTENeHU IPU KOHLIEHTPAIMIX B YPABHEHUH 3aKOHA JACHCTBYIOIINX
Macc OTJIMYAKOTCS OT YMCJIa MOJEKYJ B YPaBHEHHH PEAKLIMU. DTO MPOUCXOIUT OTTOrO, YTO YPAaBHEHHE
peakuuu oTpaxaeT JUIIb 00IMid uTor npouecca. [lokazaTenu m u n B MaTemaruueckom ypaBHeHuu (1)

Ha3bIBAIOT B TAKOM CIIy4yae MOPSAJKOM peakLUy M0 KaKIOMY U3 pearupyrouux Beumects A win B, a ux



cymMmy (m+n) — oOmKUM TOPSJIKOM peakinuu. B KaXJoM KOHKPETHOM TpOIlecce B 3aBUCHUMOCTH OT

YCIIOBUN MOKET ObITh pa3IUYHbIN MOPSAOK PEaKIUH.

Koaddunument k HazpiBaeTcs KOHCTAHTONW CKOPOCTH PEAKIMU M 3aBHCUT OT MPHUPOJBI pEarupyromux
BEILIECTB, TEMIIEPATyphbl U Kataiau3zaropa. UMCIeHHO KOHCTaHTa CKOPOCTH XUMHMUYECKOW peaklMu paBHA
CKOPOCTH PEaKIMU MPH KOHIICHTPAIMSIX PEarupyroNUX BEIIECTB, paBHBIX 1 Moib/1. OIHAKO peaKIuu
UIYyT, KaKk MpPaBUJIO, MO OTICNbHBIM CTagusM U OOLIYI0 CKOPOCTh Ipoliecca olpeaesseT Haubolee
MEJIEHHO pa3BuBaroliasics craaus. [loaToMmy rnokasarenu crerneHeil Ipyu KOHIEHTPALUIX pearupyromux
BEIIECTB HE COBMA/IAIOT C UX CTEXUOMETPUICCKIUMH KOIPPUIIMCHTaAMHU, a KOHIICHTPAIIMA HEKOTOPHIX H3
pearupyomurx BEeImecTB BOOOIIE MOTYT HE BXOJIUTh B BRIPAKCHHE CKOPOCTH XUMUYECKUX PEAKITUH.
3aBHCHUMOCTh KOHCTaHTBl CKOPOCTH PEAKIUU OT TEeMIIEpaTypbl MOXKET ObITh BhIpa)KeHA YpaBHEHUEM
Appenuyca:

il
z‘:."{"’.

k=ky-e &

rae Eaer — oHeprus axtuBanuu;, K — koHcTanTa ckopocti; T — Temneparypa, K; Ko — koncranra; R —
ra3oBas IIOCTOSTHHASI.

OHepruel akTUBALMM HA3bIBA€TCA TO KOJIMYECTBO DSHEPIUU, KOTOPOE HAJ0 COOOLIUTH MOJIIO
pearupyromux BEIIECTB Ui IPHUBEIEHUS €ro B PEAKIMOHHOCIOCOOHOE COCTOSIHME. ODHEeprus
aKTHBAIUM B PEAKL[MU HE CUE3aeT U YBEIMUYUBAET TEIIOBOM 3(peKT peakuuu.

[Ipyn HM3KHMX TemmepaTypax MOXKHO CYUTaTh, YTO CKOPOCTh PEAKIIMM BO3pAaCTaeT IIPU HATPEBAaHWU Ha

10°C B 2...4 paza (mpaBuio Baut-T'odda):

=

T

31ech Y - TemnepaTypHblid koaddunueHt Bant-I'odda.

Kamanuzamopom Ha3pIBaeTCsl BELIECTBO, H3MEHSIONIEE CKOPOCTh XMMHMUYECKOM peakluu, HO B
pe3yspTare €€ caMO OCTaroLIeecs] XUMUYECKH HEM3MEHHBIM. KaTanuTuueckue npouecchl CBOIATCS K
JIByM TUIIaM: TOMOT€HHOMY M reTeporeHHoMy. [Ipym romMmoreHHOM Kartaiu3e pearupyrolire BelecTBa U
KaTaJu3aTop COCTaBIAIOT oOJHO(a3Hylo cuctemy. [Ipm rereporeHHOM KaTalu3e pearupyroume
BEIIIECTBA U KAaTaJIM3aTOP COCTABIIAIOT CUCTEMY U3 JIBYX (a3, U KaTAIUTUYECKHUH Mpolecc MpoTeKaeT Ha
rpaHunax pasgena. CKOpOCTb B3aUMOJEHCTBUS B 3TOM Cly4yae IPONOPLHMOHAIBHA IOBEPXHOCTH
pasnena ¢as.

Bce xumuueckue peakiuy MOXKHO pa3euTh Ha HeoOpaTUMble, HallpaBIeHUE KOTOPBIX HE 3aBUCHUT OT
BHEIIHUX YCJIOBUI, M OOpaTHMbIe, HAINPABICHHE KOTOPHIX MOXKET H3MEHSATHCS B 3aBUCHMOCTH OT
TEeMIIepaTypbl, KOHIEHTPAlMM W JaBJeHUsA. bonbmMHCTBO peakiuii oOparumo. OHM TpPOTEKAIOT
OJTHOBPEMEHHO B JIByX HalpaBJICHUSX, TaK KaK BO BCSKOW peaklMu MO Mepe o0pa30BaHUsS MPOLYKTOB

PC€aKy BOSHHUKACT BO3SMOXXHOCTD BSaHMOHCﬁCTBHH MCXKIY HUMHU C O6p330BaHI/IeM HCXOAHBIX BEHICCTB.



PaccmoTpum 0OpaTiMyro peakinio B oomem Buge: aA + bB «—c C + dD.

[TpuMeHUB 3aKOH JEWCTBYIONMX MacC K MPSIMOIl 1 00paTHOW peaKLUsIM, MOTyYHM:

V1= k;[ﬁ]a[ﬁ]b:

v, =k [CF DI, )

rae V1 U V2 — CKOPOCTH MPSMOI U 0OpaTHOM peaKIIuii.

[To mepe npoTekaHusi peaklMM KOHLUEHTPALKUs UCXOJHBIX BEIIECTB YMEHbBIIAETCS, U CKOPOCTh MPSAMOM
peaKuy yMEHBIIAeTCs, a CKOPOCTh OOPATHOM YBEIMUMBAETCS BCIIEJICTBUE YBEIMYEHHUS KOHIECHTPAIUU
MOJIyYEHHBIX BELECTB.

Uepe3 HEKOTOpOE BpEeMsl HACTYMAaeT COCTOSHUE, KOTJa CKOPOCTh OOpaTHOro Mpolecca CTaHOBHUTCA
PaBHOI CKOPOCTH MPSAMOro: Vi =V 2.

Cocmosnue, npu KOMOpoM CKOpOCMb NPAMOU peakyuu paeHa CKOpOCMuU OOpaAmHOU, HA3bIBAemcs
XUMUYECKUM  paeHogecuem, a KOHUEHTpAllMd BCEX YEThIPEX BELIECTB — PaBHOBECHBIMU

KOHIICHTpalUsIMH. Toria u3 COOTHOIICHUH (2) UMeeM:
k[A]°[B] = k,[C]°[D].

Orcrona cnenyer
K [C]'[D]*
=K== =S @)
k [4]°[B]

: ©)
K 1 v K 2 1715t TaHHOM peakIMu P OJHON M TOM K€ TEMITEPATYPE SABJISIOTCS BETMYMHAMH MOCTOSHHBIMH,
a 3HAUUT, UX OTHOIIEHWE MOCTOsSHHO: K¢ — BelMuUMHA TMOCTOSIHHAs W HAa3bIBA€TCS KOHCTAHTOM
paBHOBecus. [lnsi peakiuii MEXIy Tra3000pa3HBIMH BEIIECTBAMHU BMECTO KOHIIEHTPAIM MOKHO
WCIIOIB30BaTh IMapIiMajbHbIe JIaBJICHUS Tra30B B cMecH. [Ipu 3TOM KOHCTAaHTY paBHOBECHS 0003HAUYAIOT

qepe3Kp . Ecmu KOHICHTPAMH BBIPAKCHBI B MOJIBHBIX OOJISAX, TO KOHCTAHTA PABHOBCCHU 0003HauaeTcs

gepes Kn . Mexny Ke ,Kp 1 Kn cytiecTByIOT ciieyronire 3aBUCUMOCTH:

K =K (RT)™,

- =
Kp = K-rtF:ﬁu_;?

rac zn — aﬂFeraI/I‘{CCKaﬂ CymMMa CTCXHOMCTPUUCCKHUX KOB(b(I)I/II_II/ICHTOB. KoHncranra paBHOBECUA
3aBUCUT OT TEMIICPATYPhI U IPHUPOABLI PECArupyronux BCIICCTB, HO HC 3aBUCUT OT KaTajInu3aTopa, TaK KakK
MOCJIETHIUH YCKOPACT U IPAMYIO, U o6paTHy}0 p€akuunu.

YpaBHeHI/IC (3) BBITCKACT M3 3aKOHa HCﬁCTBYIOHlHX MacC AJjid 06paTI/IMLIX peaKLleI. Ero moxHO
C(bOpMy.J'II/IpOBaTB Tak: OTHOIIEHHUE MMPOU3BCACHUA PABHOBCCHBIX KOHLICHTpaI_II/Iﬁ B CTCIICHHU HX
CTCXUOMCTPUUCCKHUX KOB(I)(i)I/IL[I/IeHTOB CCThb BCJIMYMHA, TOCTOSAHHASA IIpU JaHHOM TCMIICPATypC.
CmMmenieHue paBHOBECHUA B 3aBUCUMOCTH OT HU3MCHCHHA KOHHeHTpaHI/Iﬁ pearupyromux BCHICCTB,
TEMIICPATYPHBI, OaBJICHUSA (B CJIyd4ac ra3oBbIX peaKum"I) B 06H1€M cj1ydac omnpeaciadacTCsa IMpaBUIOM Jle-

aTenwe: eciu 6 cucmeme, HAXOOUBWIEUC 8 PABHOBECUU, USMEHUMb OOHO U3 ycaoguu (t, p, ¢ ), mo



npoucxooum cmeweHue pasHoGecus 6 HANnpaeleHuu mol peaxkyuy, KOmopas npenamcmeyem
npoU38e0EHHOMY USMEHEHU .

[Ipumenss npunnun Jle-Ilarense K pa3HbIM CIydasM, MOXKHO CIEIaTh CJIEAYIOIINE BEIBOBI:

1) npu yBEIMYEHHH PAaBHOBECHOW KOHIEHTPAlMM OJHOIO M3 BEILECTB CHCTEMa XHUMHUYECKOTO
PaBHOBECHSI CMEIAETCSI B CTOPOHY TOM peakLUu, KOTOPast IOHMKAET KOHLICHTPALUIO 3TOrO BELIECTBA;
2) mpu yBEIMYEHUU JAABICHHUS PAaBHOBECHE CMELIAETCS B CTOPOHY 0OOpa3oBaHMs MEHBILEro 4MCia
MOJIEKYJI ra3a;

3) HarpeBaHHE CMEILAET PAaBHOBECUE B CTOPOHY SHAOTEPMHUECKON pEaKLUy, OXJIaKIEHUE — B CTOPOHY
9K30TEPMHYECKON PEAKLIUH.

Qbopyooesarue u mamepuaivl:

PeakTuBbl, HECOOXOAUMEBIC TSI TAHHOW PaOOTHI, BRICTABIISIFOT HA MOJIKH J1a00paTOPHBIX CTOJIOB. Pemakue
PEaKTHBBI, KOHIIEHTPUPOBAHHbBIE KUCIOTHI M INENOYM, NaxXydyhe BemlecTBa (HampuMep, CEpOBOJOPOI,
OpoMHasi BOJa U Ap.) XPaHAT B BBITSHKHOM IKady.

OcHoBHast XUMUYecKasi MOCcyAa: MPOOUPKU (B IITATHBE), KOJObI, XUMUYECKUE CTaKaHBI MOCIE PAaOOTHI
THIATENILHO BBIMBITH, BEChl C Pa3HOBECOM, MPHUOOPHI, HCIONb3yeMas g MPOBEICHHUS OTACIbHBIX
nabopaToOpHBIX PaboT, BEIAACTCS M CIIASTCS YMCTast JIAOOPAHTY.

Texnuka 6ezonacnocmu NPU_BbINOJIHCHUU J1A00PAMOPHOUL Da60mbl.'

-aKKypaTHO 00pallaThCsl O CTEKISTHHON XMMHUYECKOW MOCYIOH. OCTaTKU pa30OHUTOl mocyabl youparsb ¢
ITOMOUIBIO COBKA M IETKU;

-Bce palOTHI, CBSI3aHHBIE C BBIACICHUEM SJIOBUTHIX, JIETYYUX M HENPUATHOMAXHYIIUX BELIECTB,
MIPOBOJIUTH B BHITSDKHOM IIKady;

-[IpU ONPEACIICHUN 3allaxa BEIECTB OTBEPCTHE COCyAa AEpKaThb Ha paccTossHMM 25-30 cM OT iMua,
HanpasJsis K cebe CTPYIo rasa MnocTynareabHbIMHU JBH)KEHUSAMU JIaJIOHU OT OTBEPCTUS K JIULLY;

-pYU HAJIMBAaHMM PEAKTUBOB HE HAKJIOHATHCS HAJ COCYJOM BO H30€KaHUE MOMaJaHUsl OpbI3r WU
YaCTHUIl Ha JIMIIO WX OJCXKAY. U pa30aBIeHNN KOHIEHTPUPOBAHHBIX KHCIOT BIMBATh KUCIOTY B BONY,
HO HEe Ha000poT;

-IIpY HarpeBaHUM MPOOUPKHU HE JIepKaTh €€ OTBEPCTHEM K ce0e MM B CTOPOHY COCea. HE HAKJIOHAThCS
HaJ| HarpeBaeMo >KUIKOCThIO BO M30ekaHue TonaaHus e€ Ha JIULO, PYKH WU OJIEXKY;

-ropsiYue MpeIMEeThl MOXHO CTaBUTh TOJBKO Ha acOeCTOBBIM KapTOH, acOECTUPOBAHHYIO CETKY WM
JPYTYIO CIEUANIBHYIO TIOJICTaBKY;

-HeJb3$ MOJIb30BATHCS HIEKTPONPUOOpPaMu 06€3 COOTBETCTBYIOIIEr0 MHCTPYKTaXa. MPU BKIIOYCHUHU UX B
CEeTh HEeJb3sl IePKAThCA 3a METAJUTMUECKUE MpeIMEThI (TpyObl, KpaHbl U T.I1.). 3alpeniaeTcs BKIYATh U
BBIKJIIOUaTh 3JIEKTPONPUOOPEl MOKPBIMH pPyKaMH, a TaKXKe IO0JIb30BAThCA HEHUCIPABHBIMHU WU

MMEIOIIMMU OTOJIEHHBIE IPOBOA TPUOOpaMU;



-3anpemaeTcs MPUHUMATh THIY B XUMHYECKOW J1a00paTOpUX U TUTh BOAY U3 J1a0OPATOPHOU MOCY/HI. -
-KaTerOPHYECKH 3arpeIaeTcs MpoooBaTh pEakKTHBBI Ha BKYC;,

-IpU TMIOTAJJAaHUK Ha JIMLO WIM PYKH OpPBI3r KOHIIEHTPUPOBAHHBIX KHCJIOT IOCJIE CMBIBaHUS BOJOU
MPOMBITH CIa0BIM PAaCTBOPOM COJBI. IIENOYb CIEAYEeT CMBIBAaTh JIO0 TE€X IMOp, MOKA Y4aCTOK KOXKH, Ha
KOTOPBIN OHA TIOMaJia, He MePEeCTaHeT ObITh CKOJB3KUM; 3aTEM IPOMBITH CJIA0BIM PAaCTBOPOM YKCYCHOMU
KHCIIOTHI U HAJOXHUTh TOBSI3KY U3 BaTbl, CMOUYEHHOW 3%-HBIM PAacTBOpPOM IepMaHraHaTa Kajus (u3
anTeyKky B JaOOpaHTCKOH Kadenpsl);

-110 OKOHYAHHUH PAaOOTHI BHIKJIIIOUUTH U3 CETH BCE 3JIEKTPONPHOOPHI, EPEKPHITH M0JIauy ra3a U BOJBI B
nabopaTopuro U yopath pabodee MecTo;

-000 BCEX HECYACTHBIX CIy4asiX HEMEJICHHO COOOIIaTh MPEnoaBaTelto Wil JJa00paHTYy.

Ilpaxkmuueckasa uacms:

Omnpit Nel. 3aBUCHMOCTb CKOPOCTU PEAKIIMH OT KOHLIEHTPALUH.
[Ipu peakuuu MexXay THOCYNIb()ATOM HATPUS M CEPHOU KHCIOTOU

Na2S203 + H2SO4 = H2S203 + NaxSO4

H>S,03 = SO + S + H20
HEpacTBOpHUMasl cepa BbIAEIAETCS B BUJAE MYTU. Bpemsi oT Hauyaia peakuuu 10 MOSBJIECHHUS MEPBBIX
CJIEJIOB MYTH 3aBUCUT OT KOHIIEHTPAIIUU PEarupyroIINX BELIECTB.
Tpu OropeTkH MOPO3Hb 3aMOJIHUTH BOAOH, paCTBOPOM THOCYJIb(haTa HATPUS U CEPHON KUCIOTOM.
B Tpu TmatenbHO BBIMBITBIE NMPOOUPKM U3 OIOPETOK HAJIUTh YyKa3aHHblE B TaOJIMIE KOJIMYECTBA
pactBopa THocyab(dara ¥ BoJbl. B Tpu npyrue - mo 2 mi cepHoi KUCI0Thl. BIUTh B iepByIo MpoOupKy ¢
pacTBOpOM THOCYJIb(aTa OTMEPEHHOE KOJUYECTBO CEPHOW KUCIOTHI U3 BTOPOW MPOOHMPKU U, OBICTPO
B300JITaB, OTMETUTh MO CEKYHJIOMEPY BpeMs OT CIMBAaHUS PAaCTBOPOB 10 MOMEHTA MOSIBICHUS MYTH.

AHaJOTHYHBIC OIIBITHI npoacjaTb € paCTBOpaMu B APYIrux npo61/1p1<ax.

Howmep O06béM, M OTtHocuTenbHAs Bpewms OTtHocuTeNnbHAS
npoOupKH Na2S203(a) H20(b) KOHIIEHTpamus, t,c CKOPOCTb,
al(a+b) v=1t
1 6 0 1
2 4 2 2/3
3 2 4 1/3

CraenaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEaKLMU OT KOHLEHTPAIMH U M300pa3UTh 3Ty 3aBUCUMOCTh
rpaduuecKy, OTKIAJAbIBas MO OCH a0CIMCC OTHOCUTENIbHYIO KOHLEHTpAIMIO, a MO0 OCH OpAWHAT -
OTHOCUTEJIBHYIO CKOPOCTb PEAKIIUU.

OnbIT No2. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.




Bnusinue Temmneparypbl Ha CKOPOCTb pEaKIMKd MOXKHO TakKXKe€ MPOCIEIUTh MO BPEMEHU MOMYTHEHUS
MOJIKMCIIEHHOTO pacTBOpa THocyibdaTa HaTpus. Hanute B oy npoOupky 4 mi pactBopa NazS203, a B
apyryio - 4 wmun pactBopa H2SO4. OGe mnpoOMpkM NOCTaBUTh B CTakaH C BOJOW KOMHATHOM
TemIeparypsl. Uepes3 5 MUHYT U3MEPHUTh TEMIIEPATypPy BOABI H BBUIMTH COJCPKUMOE OJHOM MPOOUPKHU B
npyryto. OTMETUTh, Yepe3 Kakoe BpeMsi OSBUIIACh MYTh.

B aBe npyrue npobupku HaIUTh 1O 4 MII 3TUX ke pacTBopoB. [locTaBuTh B cTakaH ¢ BOJOMW, HArpeToit
Ha 10°C Brime koMHaTHOU. CIIMTH COAEPKUMOE MMPOOMPOK U MPOU3BECTH T€ K€ U3MepeHus. [IoBTOpUTh
OTIBIT, TOBBICUB Temmepatypy emé Ha 10°C.

Pe3y.]'II>TaTI)I OIIBITOB IMPEACTABHUTH B BUAC Ta6J'II/II_[BI.

Howmep omnbiTa Temneparypa Bpewms peakuun OTHOCHUTENBHAS CKOPOCTH,
ombita, °C t,c v=1/t
1
2
3

Pe3ynbrarel ombiTa BRIpa3UTh rpaduuecku, OTKIAIbIBas MO OCH abcuucc TeMIeparypy, a MO OCH
OpAMHAT - OTHOCHUTENIbHYIO CKOpOCTh. [[7s1 TeMmepaTypbl M CKOPOCTH MaciiTadbl ymoOHee OpaTh
pasHbie. Bo CKONIbKO pa3 yBeNIWUMIach CKOPOCTh PEAKIIUU MPH YBEIIMUYEHUU TEMIIEPATyphl HA KaXKJIbIe
10°C?

OmbrT No3. BiusiHue cTeneHn U3MENTbUeHHs BEIIECTBA HA CKOPOCTh PEaKIINH.

B cyxoit papdopoBoii cTynke CTEKISTHHOW MaTOYKOH OCTOPOKHO CMEIIaTh HECKOJIbKO KPUCTAJLTUKOB
HUTpaTa CBUHIIA U MOJUAA Kajus. 3aTeM CMech pacTtepeTh mnectukoM. Uto Habmromaere? OOBACHUTH
MPUYMHY U3MEHEHUSI NHTEHCUBHOCTH OKPACKH.

OmbiT No4. BiusiHue Kataau3aTopoB HA CKOPOCTh XUMHUYECKON PEAKIIUHU.

B nBe nmpobupku HamuTh 1-2 MII IEpOKCHIa BOJAOPOIa U TPUOABIATh OJTHOBPEMEHHO B OJIHY - MIEMOTKY
JTMOKCHJIa MapraHlia, B IPYryI0 - TAKOE K€ KOJIMYECTBO OKCUA JKeJe3a.

Habmonate pa3noxeHne nepokcuaa BOAOPOa C BEIIEICHUEM KHCIopoaa (poda TIIoIIel TyInHKOMN ).
OnuHaKOBO JIM MPOTEKAET mpoliecc B mpoodupkax? B kakoit n3 mpoOUpOK mporiecc mpoTekaeT opicTpee?
Kakoe n3 mo6aBieHHBIX TBEPIBIX BEIIECTB SIBISETCS KaTaiauzaropoM? HamucaTe ypaBHEHHE peakinH
paznioKeHust NePOKCUaa BOJI0OPOa.

OmnbIT No5. Xumuueckoe paBHOBECHE.

B npo6upky Hamute 10 mMu Boael ¥ mpubaBuTH 1Mo 1-2 Karum HachlieHHBIX pacTtBopoB FeCls m
NH4SCN. OkpartieHHbIN B KpaCHBIN IIBET PACTBOP Pa3iuTh MOPOBHY B 4 MPOOUPKH.

Hanmcates ypaBHeHHE 00paTUMOI peakiiy U BhIpaKCHUE KOHCTAHTHI PaBHOBECHSI.




3aTemM B MepBYI MpOOUPKY a00aBuTh 2-3 karu HaceimeHHOro pactBopa FeCls. Uto naGmromaere?
OO0BsicHuTh. Bo BTOpYIO0 mpoOupKy HamuTh 2-3 karmiym HacklmeHHOTO pacTtBopa NH4SCN. OOBsACHHUTH
Habmogaemoe wu3MeHenue. lloyemy wu3menenue koHmentpaunu NH4SCN  BeeiBaeT  Ooiee
3¢ (heKTHBHOE CMEIIeHNEe PAaBHOBECH S, YeM n3MeHeHue KoHIeHTpanuu FeCls?

B Tperbto mpoOupky mo6aButh HemHoro TBEpaoro NH4Cl, cmibHO B30onTarh. CpaBHUTH IIBET
pacTBOpoB B npooupkax 3 u 4. /late 00bsICHEHHE.

Kak Hajmo v3MEHUTHh KOHIEHTPAIMIO BEIIECTBA, YTOOBI CMECTUTh PAaBHOBECHE PEAKI[MU BIIPABO HWIIH
BJIEBO?

OnbiT Ne6. BnusiHue TeMneparypbl Ha XUMUYECKOE PaBHOBECHE.

Hanute B 1Be mpoOupku mo 2-3 M pacTBopa Kpaxmana U J00aBUTh B KKy U3 HUX IO 2 Karlu
HomHO# Boabl. HaOmonaTe mosiBieHne cuHei okpacku. Harpets onHy u3 npooupok. Uto HaOmomaere?
Omnpenenuth Ha OCHOBAHWW HAONIOJNCHHM, SBISETCS JIM 3Ta PEAKIUS SHA0- WIA K30TEPMUUYECCKOM.
OOBACHUTH U3MEHEHUE OKPACKHU MIPU HArPEBAHUM CMEIIIEHUEM XUMUYECKOTO0 PABHOBECHS.

Tpeoosarnusa Kk ohopmaernuio 1a60pamoproil padomsl U Omyemy:

1.BeinosnHeHne 1a0opaTopHBIX pabOT CONPOBOXKIAIOT 3alMciAMU B JabopaTopHoM >KypHane. Ha
TUTYJIBHOM JIMCTE J1a00OpaTOPHOTO KypHajla JOJDKHBI OBITh INPEACTABICHBI: Ha3BaHUE YHUBEPCHUTETA,
(dbaMuIMs 1 MHULUABI yJallerocsi, HoMep Kypca 1 rpymibl, y4eOHbIN roj.

2.0T4eT 0 BBIMOJHEHHO 1a00paTOpHOI paboTe JOKEH COIepKaTh CIeYIOIINE CBEICHHS:

*HOMEp paboTHI U €€ Ha3BaHUE;

*J1aTy BBINIOJHEHUS pabOThI;

*IIeJIb PaOOTHI;

*000py/I0BaHHE M MaTEePHAJIbI;

*KPAaTKO€ TEOPETUUECKOE ONHCAHUE;

*HOMED U Ha3BaHUE OIbITA;

*KpaTKoe OMKCaHKE X0ja paboThl C yKa3aHUEM YCJIOBHI MPOBE/IEHUS OIIbITA;

*PUCYHKH M CXEMBbI HCIIOJIb3YEMbIX IPUOOPOB;

*HAOIIOICHHS;

*ypaBHEHHS MPOTEKAIOUINX PEAKIIHIA;

*pacu€Thl, TaOIULIbI, FpaduKy;

*BBIBO/IBI.

3.JIaGopaTopHBlii xKypHaI HYy>KHO BECTH YHCTO U aKKypaTHO, 3alMCH JOJKHBI ObITh TAKOHUYHBIMU.
4.014€T 0 poBeAEHHON paboTe MPOBEPSIET U MOANUCHIBACT MPENOIaBATENb.

5K cpaue 3auéra mo mabopaTOpHOMY MPAKTUKYMYy JOIYCKAIOTCS CTYACHTHI, BBINOJHUBLIME U
MOJINHMCABIINE Yy MpENoiaBaTelisi Bce JOMAIIHUE U JabopaTOpHble pabOThl, CAABIINE KOJUIOKBUYMBI,

aKTHUBHO y4acTBOBABIIKE B pabOTe CEMUHAPOB.



6.CTyaeHTbI, MOJIy4UBIIKE 3a4€T 10 JIa0OpaTOPHOMY MPAKTUKYMY, AOMYCKAIOTCS K cllade HK3aMeHa I0
KypCy HEOPTaHUYECKON XUMUHU.

KoumponwvHbie gonpocet :

1. Cxopoctb xumuueckoi peakiuu. [loHsTHE SHEPrUN aKTUBALUU.

2. ®akTopbl, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIIHH.

3. 3axonsl boitnsa-Mapuorra, I'eit-JIroccaka, laps.

4. BrusHUe TeMmmeparypbl, JaBleHHs U 00bEMa, NMPHUPOJBI PEArHpPYyIONIUX BEIIECTB Ha CKOPOCTh
XMMHYECKON PEaKIIUU.

5. 3aBHUCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT KOHI[EHTPALlUU BEIIECTB U TEMIIEPATYPHI.

6. DHeprus aKTUBallUU, T€OpUS aKTUBHBIX (3()(HEKTUBHBIX ) CTOJTKHOBEHUH.

7. Tpubmmwxennoe npasuio Baut-I'odda.

Cnucok tumepamypuot.

1.Meronnyeckue yka3zaHUs IO BBIIOJHEHHUIO J1a0OpAaTOPHBIX PAadOT MO JAUCHUUIUIMHE «XUMHUS» AJs
cTyneHToB HarpasieHus noarotosku 08.03.01 CrpourtenbcTBo.

2.Metoauueckue ykazaHus i OOy4aroIMXCsl [0 OpraHu3alMd W IPOBEIEHUI0 CaMOCTOSITENbHOU
paboThI MO TUCIUITIMHE «XUMHUS» JJIs CTyIeHTOB HanpasieHus noaroroBku 08.03.01 CtpourenseTso.
3.Heopranwdeckas xumusi [DnekTpoHHBIH pecypc] : maboparopubiii npaktukym / C.A. CokosioBa [u
ap.]. — OJNEeKTpOH. TEeKCTOBbIE NaHHble. — Boponex: Boponexckuil I'ocynapcTBeHHBI ArpapHbIi
VYuusepcurer uMm. Mmneparopa Ilerpa IlepBoro, 2017. — 93 ¢. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/72709.html

4. Heopranuueckast Xumusi [D1eKTpoHHBIN pecypc] : maboparopubiii npaktukym / O.B. /IpsikoHoBa [u
ap.]. — OJEKTpOH. TEeKCTOBBIE NaHHble. — Boponex: Boponexckuil I'ocynapcTBeHHBI ArpapHbIi
VYuusepcurer um. Ummneparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexxum poctyna:
http://www.iprbookshop.ru/72708.html

JlaGopatopHasi pabora Ne 6
Tema: PacrBopsl. IIpurorosiieHue pacrsopa 3aJaHHON KOHUEHTPALUH

Ileny padompi: 1lpurotoBineHne pacTBopa COJISIHOM KHMCIIOTHI 33JJaHHOM KOHIIEHTPAallMM M IMPOBEpPKa

HOPMAJIbHOCTHU MPUTOTOBJICHHOI'O PaCTBOPAa TUTPOBAHUCM.

Dopmupyemvie _komnemenyuu; OIIK-1.

Teopemuueckan uacmo:

PactBop - 93TO romoreHHass MHOTOKOMIIOHEHTHAs CHCTEMa, B KOTOPOHW OJHO BEIIECTBO
pacmpeziesieHo B cpesie IPYroro WK IpYruX BEIIECTB.
PacTBOpbI MOTYT OBITH B Ta3000pa3HOM (BO3/yX ), JKUJIKOM U TBEPJOM (CILJIaBbI, [IBETHHIE CTEKJIA)

arperaTHbIX COCTOSIHUAX. ‘Iame BCCTO IMPUXOOUTCA pHGOTaTB C JXUAKUMH paCTBOpaAMHU.


http://www.iprbookshop.ru/72709.html
http://www.iprbookshop.ru/72708.html

ConepkaHue MAHHOTO BEIIECTBA B E€OUHMIIE MacCchl WIM 00bEMa pacTBOpa Ha3bIBAeTCA
KOHIIeHTpauueil pactBopa. Ha mnpaxThke Hambornee 4acTo MOJB3YHOTCS CIEIYHIOIUMHU CIIOcOOaMu
BBIP)KEHUST KOHLIEHTPAIHH:

1. MaccoBasi 10151 - OTHOILIEHHE MacChl IaHHOTO KOMIIOHEHTAa B pacTBOpE K 0OIIei Macce 3Toro
pactBopa. MaccoBasi [10Ji1 MOXET ObITh BbIpa)k€Ha B JOJSAX €IUHMIBI, HpoueHTax (%), MpoMuiie
(ThicSUHAs 4acTh %) M B MHJIIMOHHBIX goisax (mau?l). MaccoBas 1ons JaHHOTO KOMIIOHEHTA,
BBIpQ)KEHHAs B MPOIICHTAX, MMOKAa3bIBAET, CKOJILKO I'PAMMOB JIAHHOTO KOMITIOHEHTa coaepkutcs B 100 r
pacTtBopa.

2. MaccoBasi KOHIEHTPALMS - OTHOLUIEHHE MAcChl KOMIIOHEHTa, COAEPIKALIEerocss B pacTBOpe, K
00beMy TOr0 pacTBOpa. EMHHIIBI H3MEpEHHS MACCOBON KOHLEHTPAUU _ KI/MS, I/1L.

3. Tutp T - yucio rpaMMOB PAaCTBOPEHHOTO BemiecTBa B 1 Mi pacTBopa. EnuHMIEI m3MepeHus
TUTpa - T/MII, Kr/cMC,

4. MoJisipHasi KOHIIEHTPAIUS ¢ - OTHOIIEHHE KOJMYECTBA BEIIECTBA (B MOJISIX), COJIEPIKAIETOCS
B pacTBope, K 00beMy pacTBOpa. EamHHIBI m3MepeHus - Monb/M°, (Monb /7). PacTBop, mMerommii
KOHIIEHTpanuto 1 Monb/n, o6o3HavaroT 1 M; 0,5 Monw/n, o6o3HavaroT 0,5 M.

5. MoasipHasi KOHIEHTPAUusi IKBHBAJIEHTOB C>x (HOPMAJIbHAs KOHUEHTPauus) - 3TO
OTHOIIIEHHE KOJIMYECTBA BEIIECTBA HKBUBAJIEHTOB (MOJIb) K 00BbeMy pacTBopa (J1). Eaununa nzmepenus
HOpMaJIbHOM KOHIeHTpauuu Moib/1. Hampumep, c;(KOH) = 1 monb/a, cx(1/2H2S04) = 1 mons/m,
¢x(1/3 AICI3) = 1 monw/n. PactBop B 1 1 KOTOpOro cofepkuTcsi | MOJb BelecTBA KBHBAICHTOB,
Ha3bIBAIOT HOPMAJIbHBIM M 0003HauaroT 1 H.

6. MoastaibHOCTB D - 9TO OTHOIIIEHHE KOJTMYECTBA PACTBOPSHHOTO BEIECTBA (B MOJISIX) K Macce m
pactBoputersi. Enununia usmepeHus MoJisuibHOCTH - MoJib/kr. Hammpumep, b(HCI/H20) = 2 mosb/kr.

7. MoJasipHasi 1011 - OTHOIICHHME YHUCIIAa MOJIEH PacTBOPEHHOI'O BELIECTBA K OOLIEMY YHCITY
MOJICH BelecTBa M PAacTBOpUTENs. MOIsIipHAs A0S MOXET OBITh BBIPAKEHA B JIONSAX CIUHHIIBI,
nporenTax (%), TpoMIIIe (ThICAYHAs JacTh %) U B MIJUTHOHHBIX JOMAX (MTH D).

Jist IpUTOTOBIICHUS PACTBOPOB OIPEIEIEHHON KOHIIEHTPAIUH, /11 TOYHOTO U3MEPEHUs] 00bEMOB
MPUMEHSIOT MEPHYIO MOCYY: MEpHBIE KOJIObI, MUIETKU U OIOPETKH.

MepHbie KOJOBI — TOHKOCTEHHBIE TUIOCKOJOHHBIC COCYABI C JUIMHHBIM Y3KHM TOPJIOM, Ha KOTOPOM
HaHeceHa MeTKa B BUE KOJBIEBON 4epThl. Ha kaxmoil konde 0003HaUYeHBI €e eMKOCTh U TeMIepaTypa,

IIPU KOTOPOIi 3Ta eMKOCTh n3MepeHa. Kosba 1oimKkHa IIIOTHO 3aKphIBaThCs MPOOKOH.




a - MepHas Kojiba; O — MUTIeTKH; B — OIOpeTKa.

[TuneTku ncnosb3yroT A 0TOOpa ONPEesIEHHOI0 00beMa MPoObI KUIKOCTH.

[Munerkn Mopa mpeacTaBistoT co0oil CTEKNISHHBIE TPYOKH C pacuIMpeHHeM nocepeauHe. Hipxauii
KOHELl OTTSHYT B KalWUIsp, HA BEPXHEM KOHIIE HAHECEHAa METKa, /10 KOTOpOH cleqyeT HaOupaTh
U3MepsieMyIo KuaKocTh. Ha nunerke ykazaHa o0beMHOCTb.

HIupoKO NPUMEHSIOT TAKXKE TPajyMpOBAaHHBIC IUIIETKH Pa3jIMYHOM €MKOCTH, Ha HApYXKHOH CTEHKE
KOTOpBIX HaHECEHbI J1eleHUs. (151 HanoJHEHMs] NUIETKH HUKHUM KOHEIl €€ OIyCKaloT B JKUIKOCTb U
BTATHBAIOT TIOCIEAHION TMPH TOMOLIM TPYIIM WIA CHEHaIbHOro mpucrnocodaenus. JKuakoctb
HaOMparT Tak, 4ToObl OHA MOJHSIACH HAa 2-3 CM BBbIIIE METKH, 3aT€M OBICTPO 3aKpBIBAIOT BEpXHEE
OTBEPCTUE YKAa3aTeJbHBIM MaJbLEM NPABOM PYKH, MPUAEPKUBAS B TO K€ BpeMs IUIETKY OOJIBLIMM U
CPeAHMM MaJbIlaMU. 3aTeM OCHAOJSAIOT HAKUM YKa3aTeJbHOTO MaNbla, B PE3yJIbTaTe YETO KHUIKOCTDH
OyzieT MEeIJICHHO BBITEKATh M3 MUIETKA. B TOT MOMEHT, KOT1a HWKHUN MEHHCK (YPOBEHB) KHIKOCTH
OKa)KETCS Ha OJHOM YPOBHE C METKOH, MaJIell CHOBA MPHKUMAIOT. BBes MUneTky B cOCy, OTHUMAIOT
yKazaTelbHbIN Najell U JA0T )KUIKOCTH CTeYb II0 CTeHKe cocyna. [lociie Toro, kak KHUAKOCTb BBITEUET,
IUIIETKY JEPIKaT elle SCEKYH/] PUCIOHEHHOM K CTEHKE COCYZa, CIIETKa TOBOpAaYUBasi BOKPYT OCH.
bropeTku NpuMEHSIOT Ipy TUTPOBAHUH, ISl U3MEPEHUSI TOUHBIX OOBEMOB U T.[I.

Obopyoosanue u mamepuaivl:

PeakTuBbl, HEOOXOMMBIE I JaHHOW pabOTHhI, BHICTABISAIOT Ha MOJIKH Ja00OpaTOpHBIX CTOJIOB. Peakue
PEaKTHUBbI, KOHLIEHTPUPOBAHHbIE KUCIOTHI M INENIOYM, Naxyyue BellecTBa (Hampumep, CepoBOJOPO/,
OpoMHasi BoJia M JIp.) XpaHAT B BBITSHKHOM HIKaQy.

OcHoBHasi XUMHYecKasi ocyAa: NpoOUPKH (B IITATHBE), KOJOBI, XUMHUUECKHUE CTAKaHbI MOCIEe pabOThI
TIIATEJIIBHO BBIMBITh, BEChl C Pa3HOBECOM, MPHOOPHI, HCIOJIb3yeMas JJs IMPOBEIACHUS OTAEIbHBIX
1a00paTOPHBIX PabOT, BHIAAETCS U CIAETCs YMCTas JJAOOPAHTY.

Texnuka 6ezonacnocmu NPU BbINOJIHCHUU J1A00PAMOPHOUL Da60mbl.'

-aKKypaTHO 00pamiaThCsi CO CTEKISTHHOW XMMHUYECKOM MOCyI0i. OCTaTKH pa3OuTOM Mmocyasl youpaTs C
IIOMOUIBIO COBKA M IETKU;

-Bce paboThl, CBA3aHHBIE C BBIJCJICHHEM SJIOBUTHIX, JIETYYMX M HEMPUATHONAXHYIIMX BEIIECTB,
MIPOBOJMTH B BBITSKHOM HIKady;

-IIpU ONPEAEJICHUHN 3allaxa BENIECTB OTBEPCTHE COCYJa JepKaTh Ha pacctogHuu 25-30 cm oT juua,
HampaBJsis K cebe CTPYIo ra3a MocTynaTreIbHbIMHU JBH)KEHUSMU JIaJIOHU OT OTBEPCTHUS K JIUILY;

-IpY HAJMBAHWM DPEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO HM30€XaHHE MOMafaHus OpbI3T WIK
YaCTHUIl Ha JIIIO WIH OACKIY. IpU pa30aBIeHUN KOHLIEHTPUPOBAHHBIX KUCIIOT BIUBATh KUCIOTY B BOJY,
HO HE HA00O0POT;

-IIpH HarpeBaHUM MPOOUPKHU HE JepKaTh €€ OTBEPCTHEM K ce0e MM B CTOPOHY COCEa. HE HAKIIOHATHCS

HaJ| HarpeBaeMoU JKUIKOCTHIO BO H30EKaHUE MONadaHus €€ Ha JIUI0, PYKH WU OJEKIY;



-ropsiYie MpeaMETbl MOXHO CTaBHTh TOJIBKO Ha acOECTOBBIM KAapTOH, acOECTHPOBAHHYIO CETKY WU
APYTYIO CHENHUATIbHYIO MOJCTAaBKY;

-HEJb35 TOJIB30BATHCS HIEKTPONPHUOOpPaMu 06€3 COOTBETCTBYIOIIETO HHCTPYKTAXa. MPH BKIIFOYCHNUHU UX B
CeThb HeJb3sl IePKAThCS 38 METATMUECKUE TIPEAMETHI (TpyOBI, KpaHbl U T.I1.). 3allpeIlaeTcs BKIIOYATh U
BBIKJIIOUaTh 3JIEKTPONPUOOPEl MOKPBIMH pPyKaMH, a TaKXKe I0JIb30BAThCA HEHUCIPABHBIMU WU
MMEIOIIMMU Or0JIEHHBIE POBOA IPUOOpaMH;

-3anpeaeTcs MPUHUMATh MHIY B XUMHYECKON J1ab0opaTopuu U MUTh BOAY U3 JIAOOPATOPHON MOCYIBI. -
-KaTerOpHYECKH 3arperaeTcs MpoodoBaTh pEakKTHUBHI Ha BKYC;

-IpY MONAJaHUM HA JIMLO WIM PYKH OpBI3r KOHIEHTPUPOBAHHBIX KHUCJIOT I10OCJIE CMBIBaHUS BOJOU
IIPOMBITh CJIa0BIM PAaCTBOPOM COJIbI. IIENOYH CIEAYET CMBIBAaTh O TE€X IOpP, [TOKA y4acTOK KOXKH, Ha
KOTOPBIN OHA TIOMala, He MEePECTaHeT ObITh CKOJB3KUM; 3aT€M IPOMBITH CIa0BIM PACTBOPOM YKCYCHOM
KHCJIOTHl U HAJIOKUTh TIOBSA3KY W3 BaTbl, CMOUYEHHON 3%-HBIM pacTBOpPOM IEepMaHraHaTa Kaimus (W3
anTeyKy B TaOOpaHTCKOH Kadenpsl);

-110 OKOHYaHUM PaOOThl BBIKJIIOUUTh U3 CETHU BCE AJIEKTPOIPUOOPHI, MEPEKPHITh I0Jauy ra3a U BOJbl B
naboparopuro u yopaTh pabouee MecTo;

-000 BCceX HECUACTHBIX CIy4yasX HEMEUIEHHO cooOLIaTh PENoJaBaTeI0 Uild JIADOPpaHTYy.

Ilpaxmuueckas uacmeo:

[IpuroroButs B MepHoOil koiOe 100 ™y pacTBopa XJOPOBOJOPOIHOM KHCIOTHI 3aJaHHOMN
konnentpannu(0,10 - 0,20 ).

[Topsnox paboThI.

a) KoHLIeHTpHpOBaHHYIO XJIOPOBOJOPO/IHYIO KUCIOTY HAJIUTh B LIUJIUHAP U apeOMETPOM H3MEPHUTH €€
IUIOTHOCTb. DTy OINEPALHI0 MIPOBOIUTH B BHITSKHOM mIKady. [To Tabnuie B cipaBOYHMKE ONpeAeIUTh
MPOLEHTHYIO KOHIEHTPAIUIO KUCIOThHI U BBIYUCIUTh 00bEM KoHUeHTpupoBaHHOM HCI, HeoOxoanmbIit
g npurotosinenns 100 mi pacTBopa 3aJaHHOM KOHLIEHTpauuu. s pacuéToB MOKHO MCHOJIb30BaTh

crenyromye GopMymIbL: ’

Coz M _m - 1000
I oo c10% T T

rne  Co — IpPOIEHTHAs KOHIEHTPALUS
Cy — HOpMaJbHas KOHIIEHTPAIIHS;
M — Macca pacTBOPEHHOTO BEIIECTRA;
p — IUIOTHOCTB PAacTBOPA, T/cMS;
vV — 00BEM pacTBopa, cM°;

O — PKBHUBAJIEHTHAsI Macca paCTBOPEHHOT'O BEIIECTBA.



Brruucnennsiii 006€M pacTBOpa M3 OIOPETKH NEPETUTh B MEpHYI0 Koia0y Ha 100 mu, 3atrem B KoJOy
HAJIUTh 70 TOJIOBUHBI JUCTUJUIMPOBAHHON BOJbI. TmiaTenbHO B300NTaTh, JOBECTH OO0BEM pacTBOpa
TUCTUUTMPOBAHHON BOJOW 1O METKH, 3aKpHITh KOJOY MpOOKOH M BHOBb TIIATENBHO IEepeMelaThb
pacTBop, mepeBopavuBas Kojoy.
6) [IpoBepuTh HOPMAJILHOCTH IPUTOTOBIEHHOTO PacTBOPA.
Jj1s 3TOr0 BCHOJIOCHYTH MPUTOTOBJICHHBIM PACTBOPOM KUCJIOTHI MUIETKY U 0TOOpaTh nmunetkon 10 mi
3TO KUCIOThl. Comep KUMOe MUIETKH MEPEHECTH B KOHUYECKYIO KoJ0y, Tyna ke 106aButh 20-40 mi
JTUCTUILTUPOBAHHOM BOABI 1 2-3 Karu Genondranenta. 3aTeM B 3TOT pacTBOP U3 OIOPETKH MOCTEIIEHHO
N00aBJIATh PACTBOP IMIENOYM M3BECTHOW KOHIIGHTPAIMM, HETPEPHIBHO B30aiThIBask KOJIOY /10 TEX MOp,
MIOKa pacTBOp HE OKpacuTcs B po30BbIii 11BeT. Ecin okpacka HeycToi4HBa (MCYe3aeT), MpUOaBUTh emé
2-3 xamm 1ménodyd. OTOT MOMEHT COOTBETCTBYET IOJHON HEHTpalM3aluy KHCIOTHI IIENOYBIO.
OnwucanHblli TPUEM B aHATUTHYECKOW XUMHUHM Ha3bIBACTCS THTPOBaHUEM. THUTpOBaHHE MOBTOPUTH 2-3
pa3za, moka 00bEMBI H3PACX0IOBAaHHON MIENTOUN He OyayT oTyimyaThes Oosee yem Ha 0,1 mur.
Pacuér xoHIEHTpalMy KUCIOTHI MPOM3BOAUTCA MO CPEIHEMY 3HAYCHHUIO M3PACXOJ0BAHHOTO 00BEMa
ménouu. J{Jis 3TOro uCNoab30BaTh CIEAYIONUIYIO GOPMYITY:
Chxrsr ®Viersn = Chmen ® Ven

rne  Cyxm— OnpeaensieMas HopMalbHasi KOHIICHTPANUs KUCIOTHI, T-3KB/JT;

V -t — 00BEM KHUCIIOTHI, MJI (B JaHHOM ciydae 10 mi);

Ch wen— M3BECTHAs HOPMaJibHasi KOHIIEHTpALUs IENO0YH, T-3KB/IT;

V wen— cpesiHee 3HaueHne 00bEMa MEI0UH, U3PACX0JOBAHHOTO HA TUTPOBAHKE, MII.

BobruncnuTh 3HaueHHe OMIMOKH, TOMYIIEHHON IPU MPUTOTOBICHUH PAaCcTBOPA 3aJaHHOW KOHIEHTPALUU:

OmmbKa. Yo— CH Teop — CH MpaKT
2

. 0
Cu Teop 100%

rIe Chi reop — KOHIICHTpAIMS, 3a/IaHHAs IPeTogaBaTenieM, r-3KB/I;
Ch npaxr — KOHIIEHTpAIIHsI IPUTOTOBJIEHHOTO pacTBOpPA, ONpe/ieIéHHasi TATPOBAHUEM, T-9KB/II.

Tpebosanusa Kk ohopmaenuro 1a00pamopHou padomovl U OMYECMY -

1.BeinonHeHne 1a0oOpaTOpHBIX paboOT CONMPOBOXKIAIOT 3amucsiMH B JabopaTopHoM XypHaie. Ha
TUTYJABLHOM JIUCTE JIA0OPATOPHOTO KypHAaja JOJIKHBI OBITh MPEJICTABJICHBI: HA3BaHHE YHUBEPCHUTETA,
(bamMIITUs ¥ MHUIHAJIBI YYalerocs, HOMep Kypca U TPYIIIbI, Y9eOHBIH TOJ1.

2.0T14eT 0 BBITOJIHEHHOH JTa0OPaTOpPHOH paboTe JOKEH COIEPIKATh CIICYIOIINE CBEICHHUS:

*HOMEp paboTHI U €€ Ha3BaHUE;

*J1aTy BBITIOJHEHUS paOOTHI;

*IIeTTb Pa0OTHI;

*000py/IOBaHHE M MAaTEPHAIIBI;

*KPATKOC TCOPECTUUCCKOC OIMMHMCAHUC,



*HOMEp M Ha3BaHUE OIBITA;

*KpaTKO€ OIHMCaHUe X0/1a padOThI C YKa3aHUEM YCIIOBUH IMPOBEICHHS OIIBITA;

*PUCYHKH M CXEMBI UCTIOJIB3YEMBIX TIPUOOPOB;

*Ha0JIFOICHMS,

*ypaBHEHUS MPOTEKAIOUINX PEaKIUii;

*pacu€Thl, TAOIHIIBI, TPAPUKH;

*BBIBO/IBI.

3.JIabopaTopHBIi )KypHAT HY)KHO BECTH YUCTO U aKKYPAaTHO, 3aITUCH JIOJDKHBI ObITh TAKOHHYHBIMH.
4.0T14éT 0 IpoBeIEHHON pabOTE MPOBEPSIET M MOAMUCHIBACT MIPEIIO1aBaTENb.

5K cpaue 3auéra mo 51abOpaTOPHOMY TMPAKTUKYMYy JIOIMYCKAIOTCS CTYACHTHI, BBINOJHUBIINE U
MOJNMCABIINE y TIPEMOAaBaTess BCE JIOMAIHUE W JIA0OpaTOpPHBIC PaOOThI, CIABIINE KOJUIOKBHUYMBI,
AKTUBHO Y9aCTBOBAaBIIIKE B pa0OTE CEMUHAPOB.

6.CTyeHTBI, MOJIYIHUBIINE 3a4€T 110 JJAOOPATOPHOMY MPAKTUKYMY, HOMYCKAIOTCSA K cllade dK3aMeHa o
KypCy HEOPTaHUYECKON XUMHH.

Konumponwsnvie gonpocet :

1. Yro Ha3bIBaeTCs CyCleH3UEN, SIMYJIbCUEN, KOJJIOUIHBIM PACTBOPOM U UCTUHHBIM PACTBOPOM

2. Yto Ha3bIBaeTCs KOHIEHTpanuen pactBopa? KakoBel Hambosee pacipoCcTpaHEHHBIE CIIOCOOBI ee
BBIPAKEHUS?

3. Kakue KOHIEHTpaluy Ha3bIBAIOTCS MPOLEHTHBIMU, MOJISUIBHBIMH, MOJIIPHBIMHU, HOPMaJIbHBIMU?
Urto Takoe TUTp pacTBOpa?

4.ApeoMeTp TMOKa3al IUIOTHOCTh cepHoM kucioTel 1105 xr/m3. KakoBbl ee mnpoleHTHas
KOHLEHTPAaLHUs, MOJSPHOCTb, MOJISUIBHOCTb, HOPMAJIbHOCTD U TUTP?

5. Kaxkoit 06bem 20% comstHOM KUCTIOThI TOTpedyeTcs s MpUroToBienus 11 3 H. pacTBopa?

6. [t mpoTpaBiIMBaHUsS CEMSH CyJeMoi mpuMeHsIoT ee pactBopbl 0,1 % xonmeHnTparun. CKOIBKO
cyJieMbl Hazo B3ATh Ha 20 Bemep pactBopa (BMecTUMOCThH Beapa 20 nutpoB)? MOXXHO JTU TOTOBUTH
pacTBOp CyJEMBbI B IUHKOBOM U XKEJIE3HOM Beape?

7.Cxonpko npoaaxHoro gopmanuna (40% pacTBop) ¥ BOAbI HEOOXOIUMO B3ATh JJISl IPUTOTOBJICHUS
5% pactBopa?

8. Onpenenute HOPMATBHOCTS TIENI0UH, cojepxartyio 2 T NaOH B 1 siutpe pactBopa.

Cnucok atumepamypbol.

1.Metoauueckie yka3zaHHUs 110 BBIIOJHEHUIO J1a0OPATOPHBIX PabOT MO JUCHMIUIMHE «XHUMHUS» JUIS
cTyAeHTOB HamnpasieHus noarotoBku 08.03.01 CtpourenbCcTBo.

2.Metoauueckue ykazaHus U1 OOy4yarOIIMXCsl 10 OpPraHU3allM MU IPOBEAECHHUIO CaMOCTOSATEIBHOU
paboThI 1O TUCIMITIIMHE «XUMHUS» A7 CTyeHTOB HanpasieHus noarorosku 08.03.01 CtpourenseTso.

3.Heopranmueckass xumusi [DIeKTpoHHBIH pecypc] : naboparopusiii npaktukyMm / C.A. CokonoBa [u



Ip.]. — ODJIEKTPOH. TEKCTOBbIE NaHHble. — BopoHnex: Boponexckuii ['ocyaapcTBeHHBIM ArpapHbIil
VYuupepcuretr uM. Mmnepartopa Ilerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/72709.html

4. Heopranudeckass Xxumus [DIeKTpOHHBIH pecypc] : nabdoparopusiii mpaktukyMm / O.B. JlpskoHoBa [u
Ip.]. — DJIEKTPOH. TEKCTOBbIE JaHHble. — BopoHnex: Boponexckuil ['ocyaapcTBeHHBIM ArpapHbIil
Yuusepcuretr um. Ummnepartopa Ilerpa Ileporo, 2016. — 150 ¢. — 2227-8397. — Pexum nocryma:
http://www.iprbookshop.ru/72708.html
http://www.iprbookshop.ru/72708.html

JlabGopaTopnas padora Ne 7
Tema: Peakuuu o6MeHa B pacTBOPaXx 3J1eKTPOJIUTOB

Lenv pabomui: 3ydanth peakunu oOMEHa B PacTBOPAxX 3JIEKTPOJIMTOB Ha IpHUMEpe 0Opa3oBaHUS

TPYAHOPACTBOPHUMBIX BCHICCTB, I'a30B, MAJIOAUCCOLNUHUPYIOLICTIO 3JICKTPOJINTA, PCAKIUHN ITPEBPAILLCHUA
OZIHOI'O MaJIOpaCTBOPHUMOI'O BCIICCTBA B MCHEC PACTBOPUMOC BCIICCTBO.

Dopmupyemuvie xkomnemenyuu. OIIK-1.

Teopemuueckas uacmov:

DNEKTPOIUTBI — 2MO 8eujecmea, pacmeopsvl U pPAacniagbl KOMOPLIX NPOBOOSAM EKMPUUeCKUti mox.
Pacnian Mosexkys BelecTBa Ha HOHbBI Ha3bIBACTCS 21eKmpoaumuyeckou ouccoyuayueti. K anexrponuram
OTHOCSATCS] KUCJIOTHI, OCHOBaHMUSI, COJIM. KHCIIOTBI — 3TO AIIEKTPOIIHUTHI, JUCCOIMUPYIOIINE B PACTBOPAX C
obpazoBaHreM KaTHOHOB Bojopoga: HCN « H' + CN; H.SOs = 2H" + SOs*. OcnHoBamus —
JIEKTPOJIMTHI, AUCCOLUUPYIOIINE B paCTBOPax ¢ 00pa3oBaHUEM I'MIPOKCUI-HOHOB!

NH:OH < NHs" + OH; Ba(OH); = Ba* + 20H. CyulecTByIOT 3MEKTpPOJIHUTHI, KOTOpble MOTYT
JMCCOIIMUPOBATh TI0 THUIY KHCIOTHI W TIO TUIy OCHOBAHWsS, TaKHE DJICKTPOJIUTHI HAa3BIBAIOTCS
amdorepHpiMd. K HHM OTHOCSATCS THIAPOKCHIBI aM(OTEPHBIX DIEMEHTOB, a TAaKKe THAPOKCHIIBI
METaJJIOB, HAXOISIIMXCS B MPOMEXKYTOUHOW crermeHH okucienus, Hanpumep: Be(OH)z, AlI(OH)s,
Zn(OH)2, Cr(OH)3 u mMHorue apyrue. Jlucconmaruio pacTBOPEHHONW 4acTH aM(pOTEPHOTO THAPOKCHUIIA
1o 000UM THIIaM MO>KHO MPEACTABUTH CIEAYIOMIECH CXEMO:

H*+ RO «> ROH < R"+ OH.

B HachIIIEHHOM BOJHOM pacTBope amporepHoro ruapokcuaa nonsl HY, RO u R*, OH maxonsarcs B
COCTOSIHUM DPaBHOBECHs, MOITOMY aM(OTepHbIE THAPOKCUABI B3aUMOJCHCTBYIOT U C KHUCIOTaMH M C
ocHoBaHUsMU. [Ipn 10OaBIEHNU KHCIOTHI PAaBHOBECHE CMEIIACTCS B CTOPOHY JWCCOUHUAIMH TI0 THUITY

OCHOBaHUA, ITpU ,Z[O6aBJ'IeHI/II/I OCHOBAHHUSA — B CTOPOHY AMCCOLMAIINHU I10 TUITY KHUCJIIOTBI.


http://www.iprbookshop.ru/72709.html
http://www.iprbookshop.ru/72708.html
http://www.iprbookshop.ru/72708.html

Conu — 3IEKTPOJIUTHI, KOTOPBIE TIPH PACTBOPEHUHU B BOJAE AMCCOIMUPYIOT, OTHICTUISS ITOJIOKUTEIBHBIC
WOHBI, OTIIMYHBIE OT HOHOB BOJIOPOJIAa W OTPHUIATEIbHBIC, OTIMYHBIE OT TUAPOKCHI-UOHOB. Coiu
CpeIHUE, KUCIIbIE U OCHOBHBIC TUCCOLIUUPYIOT !

Al2(SO4)3 = 2AIP* + 3S04%; CUOHCI <> CuOH* + CI'; KHCO3 = K* + HCOs3.

[To cnocoOHOCTM K AMCCOUMAIMM AJICKTPOJIMTHI JENATCS HA CWIbHBIE W cladbie. Y CHIIBHBIX
AJIEKTPOJIMTOB B PACTBOPE JUCCOLMUPYIOT HA MOHBI MPAKTUYECKH BCE MOJICKYJIBI, y CIA0BIX - JIMIIb
9acTb MOJIEKYJ. K CHIIBHBIM 3JIEKTPOJIUTAM OTHOCSTCS IOYTH BCE COJIM, OCHOBAHUS IICIIOYHBIX WU
[IEJTOYHO3EMENBHBIX MeTaIoB, a u3 BaxHenmmx kucior: HClOs4, H2SOs, HNOs, HCI, HBr, HJ,
HMnOs..

K crmabpiM ayieKTpoiMTaM OTHOCSTCS TOYTH BCEe opraHumveckue kuciothbl, Hampumep, CH3COOH,
Heopranuueckue coenunerus: HoCOz, H2SO3, H2Si03, HCN, HNO2, H3PO4, HF, NH4OH, H20 u 1. 1.
Peaknmm B pacTBOpax 3JEKTPOJIUTOB MPOTEKAIOT MEXKIYy HOHAMH W HIYT HEOOpaTUMO, €CIh B
pe3ylibTaTe peakiuu O0pa3yITCs OCAIKH, ra3bl M cladble AIEKTPONUTh.. OOBIMHO TaKHE pEaKIuu
M300paKaroTCs PU MOMOIIY HOHHO-MOJICKYJISIPHBIX YpaBHeHHH. Oca/iku, ra3bl U CIIA0bIC SJICKTPOIUTHI
MUIIYTCS B BUJIE MOJICKYJI, XOPOIIO PaCTBOPUMBIC CHIIBHBIC AJICKTPOJIHUTHI — B BUJIE HOHOB.

PaccMoTpuM THIMYHBIC BAPUAHTHI PEAKIIMI B pACTBOPAX JICKTPOIUTOB:

a) 3AgNOs + FeClz = Fe(NO3)s + 3AgCl| — MmonekynspHOe ypaBHEHHE

3Ag" + 3NOs + Fe** + 3NOs™ + 3AgCl| — moaHOe HOHHOE ypaBHEHHE

Ag* + Cl'= AgCl] - cokpallleHHOE HOHHOE yPaBHEHHE

0) Na2CO3 + H2SO4 = NaxSO4 + H20 + CO21

2Na* + COsz% + 2H" + SO4 = 2Na" + SO4> + H20 + CO21

2H* + CO3% = H,0 + CO21.

B) HCI + NaOH = NaCl + H20

H*+Cl"+Na"+OH =Na* + Cl + H.0

H*+OH =H0

[Ipu cocTaBiICHUHM WOHHO-MOJIEKYJSIPHBIX YPaBHEHHI CJEIyeT MOMHHUTh, YTO CYMMa JJICKTPHUCCKUX
3aps/IOB B JIGBOM YacTH JIOJDKHA OBITh paBHA CyMME D3JICKTPUYECKHX 3apsiOB B IPABOW YacTh
ypaBHEeHHS. OIMHAKOBBIC MOHBI M3 00EHX YacTel ypaBHEHHUS UCKITIOYAFOTCS.

Obopyoosanue u mamepuaivl:

PeakTuBbl, HEOOXOMMBIE ISl JTaHHOW pabOTHI, BHICTABIISIOT HA MOJIKH J1a0OPaTOPHBIX CTONIOB. Penkue
PEaKTHUBbBI, KOHLIEHTPUPOBAHHbIE KUCIOTHI M INENOYM, Maxy4yhe BellecTBa (HampuMmep, CepoBOJOPO/I,
OpoMHasi BoJa U JIp.) XpaHAT B BBITSHKHOM HIKaQy.

OcHOBHas XUMHYECKas MOCYJa: MPOOUPKHU (B IITATUBE), KOJOBI, XUMUUECKUE CTaKaHbI MOCIIC pabOThI
TIIATEIILHO BBIMBITH, BECHl C PAa3HOBECOM, IMPHOOPHI, HCIIOJIb3yeMas JJs MPOBEIACHUS OTACIbHBIX

nabopaTopHBIX paboT, BEIAACTCA U CIACTCS YUCTas JJAOOPAHTY.



Texnurxa 6ezonacnocmu npu 6bINOJIHEHUU J1AOOPAMOPHON DAOOHIbL:

-aKKypaTHO 00pallaThCsl CO CTEKISTHHONM XMMHYECKOW MOCYIOH. OCTaTKU pa30MTOl mocyzabl youpars ¢
TIOMOIIbIO COBKA U IMIETKH,

-Bce paboTHl, CBSA3aHHBIC C BBIJCICHHEM SIOBUTHIX, JIETYYMX M HEMPUSTHONAXHYIIMX BELIECTB,
IIPOBOJIUTH B BBITSDKHOM IIKady;

-[IpY OIPEENICHUH 3allaxa BEIIECTB OTBEPCTUE COCyJa JiepXkaTh Ha paccTosHuM 25-30 cM oT suna,
HaMpaBisist K cebe CTPYIO ra3a MmocTynaTeIbHbBIMH JBH)KEHUSMH JIAJIOHH OT OTBEPCTHUS K JIULLY;

-IpY HAJMBAHWW DPEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO HM30€KaHHE MOMafaHus OpbI3T WIK
YaCTUI] HA JIMLIO WM OAEXKAY. IIPU pa30aBICHUH KOHLIECHTPUPOBAHHBIX KUCIOT BIMBATh KUCIOTY B BOLY,
HO HE HA00O0POT;

-TIpU HarpeBaHUM MPOOUPKHU HE JIePKaTh €€ OTBEPCTHEM K ceOe M B CTOPOHY COCea. HE HAKIIOHSTHCS
Ha/I HarpeBaeMoM KHUIKOCTHIO BO M30€KaHHE TIOTAaHus e€ Ha JTUI0, PYKH UITH OJICXKY;

-ropsiYMe MPEIMEThl MOXXHO CTaBHTh TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHPOBAHHYIO CETKY WIIH
APYTYIO CHEIHUATIbHYIO MOJICTAaBKY;

-HEJb35 M0JIb30BATHCS HIEKTPONPUOOpPaMu 06€3 COOTBETCTBYIOIIEIO HHCTPYKTaXa. IPU BKIIIOYEHUHU UX B
CETb HEJb3s ICPKAThCS 32 METALNTUYECKUE TPEAMETHI (TPYObl, KpaHBI U T.I1.). 3alIPEIIaeTCs BKIIOYATh U
BBIKJIIOYATh JJIEKTPONPHOOPEI MOKPHIMH pYyKaMH, a TaKKe IOJb30BAThCs HEHMCIPABHBIMHA WIIH
MMEIOIIMMH OTrOJIEHHBIE POBOA MPUOOpaMH;

-3anperaeTcs NpUHUMaTh MUIY B XUMUYECKON 1abopaTopuu U MUTh BOAY U3 JIaOOpaTOPHOI MOCYAbI. -
-KaTerOPHUYECKH 3arperaeTcs MpoOdoBaTh pEakKTHBHI Ha BKYC;

-TIpH TIOTIAJJAHWK HA JIMIO WM PYKH OpBI3T KOHIICHTPUPOBAHHBIX KHCJIOT IIOCIIE CMBIBaHUS BOJOU
IIPOMBITh CIa0BIM PAaCTBOPOM COJIBI. IIENOYL CIEAYET CMBIBAaTh O TE€X IOp, MOKA y4acTOK KOXKH, Ha
KOTOpPBIN OHa ToIMana, He NMepecTaHeT ObITh CKOJIb3KUM; 3aT€M MPOMBITH CJIa0bIM PacTBOPOM YKCYCHOM
KHCJIOTHl W HAJIOKUTH TIOBA3KY W3 BaTbl, CMOUYEHHON 3%-HBIM pacTBOpPOM MepMaHTaHaTa Kaimus (W3
anTeyky B 1a0OpaHTCKOM Kadeapsl);

-110 OKOHYaHHH PAaOOTHI BHIKJIIOYUTH U3 CETU BCE ANIEKTPOIPUOOPHI, MEPEKPHITh MO1auy ra3a U BOJbI B
nabopaTopuio U yopaTh pabouee MecTo;

-000 BceX HECUACTHBIX CIy4asX HEMEUIEHHO coo0IaTh MPEnoJaBaTeNo Uild JIaDOpaHTy.

Ilpaxkmuueckas uacmeo:

B3aumopeicTBrE ANEKTPOIUTOB CIEAYET pacCMaTpUBaTh KaK PEAKIUU MEXIYy MOHAMH. DTH PEaKIuu
UIYT B CTOPOHY HamOoJee TOJIHOTO CBS3BIBAHWS HOHOB B TPYIHOPACTBOPHUMEIE, T'a3000pa3HbIe U
MaJIOIUCCOIUUPYIOIITNE BEIIECTRA.

[Ipu BBITIONIHEHNHU pabOThI YpaBHEHMSI BCEX PEaKIIMi MUCaTh B MOJIEKYJISIPHOM U HOHHOM BHUJIE.

Onvim Nel. O6pa3zoBaHue TPYIHOPACTBOPUMBIX BEILIECTB.



[TonGepute Takue peakTUBBI U3 HAXOASIIUXCS Ha MOJKE, B3aUMOJEHCTBIEM KOTOPBIX MOKHO MOJTYYUTh
ocaJgku cynb(duna nUHKA, THUIPOKCHIA HUKENS M KapOoHaTa kanblus. Ocaku JODKHBI OTCTOSTHCS.
ITocne orcTauBaHusl pacTBOPHI CIUTh, @ OCAJAKH COXPAHUTH JJIS CIIEYIOIINX OIBITOB.

Onwvim Ne2. OOpa3oBaHU€ ra3oB.

K cynpduny nmnHka, a 3areMm K ocaiky kapOoHara Kaibliusg, OpuOaBUTh 2-3 MJ pacTBOpa
XJIOPOBOAOPOAHOU KHUCIOThI. Kakue rassl Boiaenstorca? OOpature BHUMAaHHUE, YTO BO BTOPOM cliydae
MIOMKMO ra3a 00pa3yercsi MaJIOJUCCOLIMHUPYIOIIEe BEUIECTBO.

OnbIT TPOBOAMTH B BEITSDKHOM KA.

Onvim Ne3. OGpa3oBaHHE MAJIOUCCOIMUPYIOIIETO IEKTPOJINTA.

A. K ocaaky runpokcuna Hukens (onbIT Nel) mpubaButh pactBop ammuaka. Obpasyercsi pacTBOPUMBIi
MajoguccoUuupyouuii noH TerpaaMmMuHHuKemsA(1l).

B. B npobupky HamuTh 2-3 M1 pacTBOpa XJIOPOBOJOPOIAHOW KUCIOTHI U MOMECTHUTh B HEro rpaHyiy
MeTajiuyeckoro nuHka. HaOmonaTe MHTEHCHMBHOE BblAeleHHE Bojopona. J[oO6aBUTh B NpoOUpKY
LIENOTKY KPUCTAJUIMYECKOro anerara Harpus. OTMETUTh MU3MEHEHHE B MHTEHCUBHOCTH BBIJCIICHUS
Bozopoja. Hamucare ypaBHeHHE peaklu, KOTOpas MPOU30IUIA MOocje MpubaBiIeHUs aleTaTta HaTPUs,
yKa3aTh PUUMHY 3aMeJICHUS Mpoliecca BbIIEIEHUS BOIOPOAA.

Onwvim Ne4. CmelnieHre HOHHOTO PaBHOBECHS.

A. Hanute B mpoOupky 3-4 M AUCTUIUTMPOBAHHOW BOJbI, MPUOABUTH KAIUTIO KOHIEHTPUPOBAHHOMN
YKCYCHOM KHUCJIOTHI M 1-2 KaruiM MHIMKaTopa METHJIOBOro opaHkeBoro. Kakyio okpacky nmpuHHMAaeT
pactBop u moueMy? CocTaBbT€ ypaBHEHHUE JUCCOLMALIMM YKCYCHOM KHCIIOTBI M BBIPa)KEHUE IS
KOHCTaHTbl HOHU3AIIHH.

Paznenuth pacTBOp MOPOBHY Ha JIB€ MPOOUPKH M K OJHOM 4acTH MPUOABUTH IIETIOTKY arlerata HaTpus,
B300JITaTh U CPAaBHUTH OKPACKY PacCTBOPOB B 00eux npodupkax. Jlate 00bsICHEHUE ONBITY.

B. IlpoBecTu OmbIT aHAJOTMYHO HPEBIIYIIEMY, B35SB BMECTO KHCIOTHI PACTBOpP aMMHaKa, BMECTO
METHJIOBOTO OpaH)XeBOTro - (eHondTaserH W BMECTO alerara HaTpusi - XJopuJ amMmoHus. Jlath
00BsICHEHUE, UCXO0/1 U3 KOHCTAHTHI paBHOBECHSI.

Onvim Ne5. Ilpon3BeneHne pacTBOPUMOCTH MaJIOPaCTBOPHUMBIX BEILLIECTB.

Buectu B npoOupky u3 Owoperku 1 mi 0,1 H pacTBopa HUTpaTa CBHHIA U JIOOABUTH K HEMY HEMHOTO
6ompiie o 00sEMy 0,1 H pacTBopa cynbdata HaTpus. [lomydeHHBIN 0caloK TOKEH OTCTOAThCS. CIUTh
HA/I0CaJIOYHYIO JKUJKOCTh (MM oToOparh numerkoif). K ocanky mpubaButh 1 M pacTBopa xpomara
Kaauss W rnepeMemiats. HaOmionaTh mocTeneHHOE HW3MEHEHHME IBeTa ocajaka. Kakoe BemecTBo
oOpaszoBasioch? Ha ocHOBaHMM OmbITa cAeNaTh BHIBOJ O BeIMYMHE MpousBeneHus pactsopumoctu (I1P)
MaJIopacTBOPUMBIX cosieii. CpaBHUTH CBOM BBIBOJ C JaHHBIMH TaOmuibl. HamucaTe ypaBHEHHS
MPOU3BEICHUS PACTBOPUMOCTH 3TUX COJIEH, OACTaBUB 3HaueHus [1P.

Omnsit Ne6. KoHTposibHOE 3a1aHueE.



DKCTepUMEHTAIBHO OCYILIECTBUTH CIIEAYIONINE TPEBPAIICHHUS:

CuS0Os — Cu(OH)2 — [Cu(NH3)4](OH)2 — Cus.

CocTaBuTh YpaBHEHUS PEAKIUMA.

W3 storo ombITa cieayeT, 4TO MHOT/A B JIEBOM M MPaBOM 4YacCTAX YpPaBHEHHS] MOTYT OJIHOBPEMEHHO
HaXOJUTHCS MAJIOJAUCCOIUUPYIONINE W TPYIHOPACTBOPUMEIC BemiecTBa. UTOOBI MPaBUIBHO PEIINUTh
BOIIPOC, B KaKyl0 CTOPOHY CMECTUTHCS PAaBHOBECHE, HYKHO MPOU3BECTH YUET TAKMX KOJIMYECTBEHHBIX
XapaKTePUCTHK, KaK KOHCTaHTa AUCCOIUAIIH, IPOU3BEACHUE PACTBOPUMOCTH, KOHIIEHTPAIIHUSI HOHOB.

Tpeooearnusa Kk oghopmaenuro 1a60pamopron padomosl U OMyemy:

1.Bomonnenue mabopaTOpHBIX PadOT CONPOBOXKAAIOT 3amUCSIMU B J1abopatopHOM KypHaie. Ha
TUTYJBHOM JIMCTE J1a00paTOPHOTO KypHajla JOJDKHBI OBbITh INPEACTABICHBI: Ha3BAaHUE YHUBEPCHUTETA,
(dbaMuIHs 1 MHUIUANBI YYallerocsi, HoMep Kypca U rpyIibl, yueOHbIN To/.

2.0T14eT 0 BBINOIHEHHOH J1a00opaTOpHOU paboTe JOMIKEH COAEPKATh CIEAYIOUINE CBEICHUS:

*HOMEp paboThI U €€ Ha3BaHUE;

*J1aTy BBIIIOJHEHUS pabOThI;

*IICJIb PaOOTHI;

*000pyI0BaHNE M MaTEPHAIIBL;

*KpaTKO€ TEOPETHUUECKOE ONHCAHUE;

*HOMED U Ha3BaHUE OIbITA;

*KpaTKO€ ONMCaHue Xo/a padoThl ¢ yKa3aHUEM YCJIOBUH MPOBEICHUS OIbITA;

*PUCYHKH M CXEMBbI HCIIOJIb3YEMBIX PUOOPOB;

*Ha0JIFOICHMS,

*ypaBHEHUSI MPOTEKAIOIINX PEAKIIHIA;

*pacuéThl, TAOIUIBI, TPAPUKH;

*BBIBO/JIBI.

3.JIaGopaTopHbIii xKypHaI HY>)KHO BECTH YHCTO U aKKYPaTHO, 3alUCH JTOJDKHBI OBITh TAKOHUYHBIMH.
4.0T4éT 0 mpoBeNEHHON pabOTE MPOBEPSET U MOAMKUCHIBACT MPEMOAABATENb.

5K cpaue 3au€ra mo 5aboOpaTOPHOMY MPAKTUKYMYy JOMYCKAIOTCS CTYACHTHI, BBINOJHUBIINE WU
MOJINMCABIINE Yy MpEerojiaBaTelis Bce JOMAIIHUE U JabopaTOpHble pabOThl, CAABIINE KOJUIOKBUYMBI,
aKTUBHO Y4acTBOBaBIIKE B pab0Te CEMUHAPOB.

6.CTyeHTbI, MOJIy4UBIIKE 3a4€T 0 JJa0OpaTOPHOMY NMPAKTUKYMY, AOMYCKAIOTCS K cAaue dK3aMeHa I10
KypCy HEOPTaHMYECKOW XUMHH.

Konumponvnvie gonpocei :

1. CocraBbTe MOJCKYJSIPHBIC W HOHHO-MOJICKYJSIPHBIC YPaBHCHUS pEaKiMid B3aUMOJICHCTBUS B
pactBopax Mexay: a) KoS u CuSOs; 6) AgNOs u NH4Cl;
B) NazSiO3z u HoSO4; 1) CaCO3 1 HNO:s.



2. CocraBpTe MO JBa MOJEKYSIPHBIX YpPaBHEHHUS pPEaKIWH, KOTOpPhIC BBIPAKAIOTCS HWOHHO-
MOJICKYJISIPHBIMUA YPaBHEHHUSIMHU:

a) Fe®* + 30H = Fe(OH)3; 6) H" + OH™ = H20; B) Cu®* + S = CuS.

3. MOXHO JI1 IPUTOTOBHUTH PACTBOP, COAEPIKAIIMN OJTHOBPEMEHHO Clieayrolre napsl Beuiects: a) KOH
u Ba(NOs)2; 6) Cr(OH)s u NaOH; B) Pb(NO3)2 u KCI; r) CuCl, u NaS? IlpencraBbTe BO3MOKHBIE
pEaKIMK B MOJICKYJSIPHOM U HOHHO-MOJICKYJISIPHOM BHJIC.

4. CmemmBarot nonapuo pactBopsl: a) KOH u Mg (NOg)2; 6) Li2CO3 u HCI; B) Fe(NO3)z u KOH; r)
NHsCI u NaOH. B kakux ciiydasx peakiuu HpakTUdecKd moiayt ao konua? IlpencraBere ux B
MOJICKYJISIPHOM U MOHHO-MOJICKYJISIPHOM BHJIC.

5. CocraBbTe MOJCKYJISPHbIE W HWOHHO-MOJICKYJISIPHBIC YPAaBHECHUS pEaKIUd B3aUMOJICHCTBUS B
pactBopax Mexy: a) BaCOs u HNOs3; 6) Fe2(SOa4)3 1 KOH; B) HCI u KoS; ) CH3COOK u HCI.

6. CocraBbTe MOJEKYJISPHBIE W HWOHHO-MOJICKYJISIDHBIC YPAaBHEHUS pPEaKIUH B3aWMOJICHCTBHS B
pactBopax mexnay: a) Mg(OH), u CH3COOH; 6) NH4CI u NaOH; B) Ca(OH)2 nu K2CrOg4; 1) AICl3 m
Ba(OH)z.

Cnucok q1umepamypbl:

1.Meronnyeckue yka3aHUS IO BBIIOJHEHHUIO J1a0OpAaTOPHBIX PAadOT MO AMCLUMIIMHE «XUMUS» IS
cTyaeHToB HanpasiieHus: noaroroBku 08.03.01 Ctpoutenberso.

2.Metoauueckue ykazaHus i OOy4aroIMXCs [0 OpraHu3alMd W MPOBEIEHUIO0 CaMOCTOSTENbHOU
paloThI MO TUCHMITIIMHE «XUMHUSI» 1715 CTyIeHTOB HanpasieHus noaroroBku 08.03.01 CtpoutenscTBo.
3.Heopranmnueckass xumusi [DnekTpoHHBIN pecypc| : mabopatopubrii npaktukyMm / C.A. Coxkososa [u
ap.]. — DIeKTpoH. TeKCTOBble NaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbI ArpapHblil
VYuusepcurer uMm. Mmneparopa Ilerpa IlepBoro, 2017. — 93 ¢. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/72709.html

4.Heopranuueckast Xumusi [D1eKTpoHHBINH pecypc] : maboparopubiii npaktukym / O.B. /IpsikoHoBa [u
np.]. — DIeKTpoH. TeKCTOBbIe NaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbI ArpapHblit
VYuusepcurer um. Ummneparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/72708.html

JladopaTopuasi padora Ne 8
Tema: I'maposius

Henb padomwr: VIzyuenue pabotel pH-meTpa u onpeneneHue pH HelTpanbHOTO, KUCIOTO U MIETOYHOTO

pacTBOpoB ¢ moMouIblo pPH-meTpa, BU3yalbHOE ONpEJEICHUE IIBETOB WHIUKATOPOB JaKMyca,
METHJIOBOTO OPaHXKEBOT0 M (peHoNIPTaIenHa B HEUTPAIbHON, KUCIION U MICIIOYHOU Cpejie, ONPECIICHHE
PH cpenbl ruApoIU3YOIUXCS COJIEH ¢ TOMOIIbI0 MHAMKATOPOB, BIUSHUE TEMIIEPATypbl Ha TUIAPOJIN3,

HEOOPaTUMBIH MOJHBIA THIPONIN3.



Dopmupyemuvie komnemenuuu. OIIK-1.

Teopemuueckasn uacmo:

I'mpponus — 3T0 pasnokeHHe BelecTB BoMOH. Boma — ogHO M3 camblX akTHBHBIX BemiecTB. OHa
JCCTBYET Ha CaMble Pa3IMYHbBIC KJIACCHl COCAMHEHUI: COMM, YIIIEBOJbI, OCNKU, FPHUPHI, )KUPBI U T. 1.
[Ipu ruaponuse coeTMHEHNH HEMETAIUIOB 0OBIYHO 00Pa3yl0TCs BE KUCIOThI, HAIPUMeED:

PCl3 + 3 H20 = H3PO3 + 3 HCI

IIpu 3TOM U3MEHSETCS KUCIIOTHOCTh PACTBOPOB 10 CPABHEHUIO C KUCIIOTHOCTBIO PACTBOPUTEIIS.

B Heoprannueckoil XMMHHM Yallle BCETO MPUXOIUTCS UMETh JIENI0 C TUIPOIU30M COJIEH, T.€. ¢ OOMEHHBIM
B3aMMO/ICIICTBUEM MOHOB COJIU C MOJIEKYJaMHU BOJbl, B pe3y/bTaTe KOTOPOrO CMEIIaeTcs paBHOBECUE
ANEKTPOIIUTUYECKON TUCCOIUAIIUHN BOJIBL.

I'uaponm3om coiu Ha3bIBaeTCs 0OpaTHMOE B3aMMOJICHCTBHE HOHOB COJIM C HOHAMHU BOJIbI, IPUBOJIAIIICE
K U3MEHEHHIO PaBHOBECHS MEK/y HOHAMH BOJOPOJIa M THIPOKCHJIA B PACTBOPE.

'unponu3s sBAsEeTCSl pe3ysbTaTOM MOJISIPU3ALMOHHOTO B3aMMOJCHCTBUS MOHOB COJIM C MX T'MJIPaTHON
000J104KO¥ B BOJAHOM pacTBope. Uem 3HauMTeNbHEE 3TO B3aUMOICHCTBUE, TEM HHTCHCHUBHEE MPOTEKAET
TUAPOIU3. YTIPOIICHHO CYIIHOCTH MpoIlecca THAPOIN3a MOKHO MPEACTaBUTh CIASAYIOIINM 00pa3oM.
Karnonsr K™ CBsA3bIBalOTCS B pacTBOpE € THAPATHPYIOIIMMH HMX MOJIEKYJIAMU BOJBI JOHOPHO-
aKLENTOPHOM CBSI3bI0; JOHOPOM SIBJISIFOTCSL aTOMBI KHCJIOpPOJa MOJIEKYJBl BOJIbI, HMMEIOLIUE JIBE
HEMOJIeJICHHbIE 3JIEKTPOHHBIE Taphl, AakIEeNTOpOM - KaTHOHBI, HMMEIOIIMEe CBOOOJHBIE aTOMHbBIE
opbutanu. YeM Oosblle 3aps KaTHOHA U YEM MEHBIIE ero pasmep, TeM 3HAUHUTeNbHEe MOJspU3yIoliee
neiicteue K™ na H20.

AHNOHBI An~ CBA3BIBAIOTCS C MOJIEKYJIaMH BOJIbI BOJOPOJIHOM CBsA3bI0. CUIIbHOE BO3/EMCTBHE aHHOHOB
MOJKET MPHUBECTU K MOJHOMY OTPBIBY NMpOTOHa oT Mojekyiasl HoO — BojgopoaHast cBA3b CTaHOBUTCS
KOoBaJIeHTHOH. B pe3ynbrare o6pazyercs kucnota win anuoH tuna HS™, HCOs™ u t. 1.

B3aumopeiicTBue aHMOHOB An~ ¢ IPOTOHAMHU TE€M 3HAUMUTEIbHEE, UeM OOJIbLIE 3apsi aHMOHA U MEHbIIIE
ero paauyc. Takum 00pa3oM, THTEHCUBHOCTh B3aUMOJICHCTBHUS BEIIECTBA C BOJIOW OMPEIEISIETCS CUITON
nossipusytoriiero Bausiauss K™ u An” wa momekynsl H2O. Tak, KaTHOHBI 3J€MEHTOB MOGOYHBIX
MOJTPYII M HEMOCPEACTBEHHO CIEAYIONIMX 32 HUMH 3JIE€MEHTOB IOJIBEpPraroTcst 0ojiee MHTEHCUBHOMY
TUIPOJIU3Y, YeM JIpyTrue MOHBI OJJMHAKOBBIX C HUMHU 3apsja U pajanyca, Tak Kak sjipa NEpBbIX MeHee
3¢ PEeKTUBHO IKPAHUPYIOTCS d-2TEKTPOHAMH.

I'uaponus — mpouecc oOpaTHBIM peakuuu HeiTpanuzanuu. Ecnu peakuus HeWTpaau3alMy MPOLECC
HK30TEpPMHUYECKUIN U HEOOPATHUMBIii, TO THIPOJIN3 — MPOLIECC IHAOTEPMHUUECKUI 1 00PATUMBIH.

Peakuus HeWTpanuzanuu:

2 KOH + H2S03 — K2SO3+ 2 H20

CWJIBHBIN cNaObIil CHIIbHBIN cTaObIit

2 OH™ + H,S03=S03* + 2 H,0



Peakuus ruaponusza:

K2SO3+ H20 «+» KOH + KHSOs3

S03* + HOH < HSO3 + OH~

IIpu rugponuse cMmewaeTcss paBHOBECUE AMCCOLMAIMM BOJbI BCIEACTBHE CBS3bIBAHUS OJHOIO U3 €€
wonoB (H* wmu OH’) B cnalpiii snekrponur comd. Ilpu cBsaseiBanMu uoHoB H' B pacTtBOpe
HakaruBatoTcss uoHbl OH™, peakuus cpenpl OyAer mieno4Has, a mnpu CBs3piBaHMM HOHOB OH™
HaKarMBaroTcst noHsl H' - cpea Gymer kucnast.

PasnuuaroT yersipe BapuaHTa JEUCTBHS BOJBI HA COJIU.

1. Ecnu kaTHOHBI U aHUOHBI UMEIOT HEOOJBIINE 3apsiibl U OOJbIINE pa3Mephl, TO UX MOJSIPU3YIOLIee
BIUSHUE Ha MOJIEKYJIbl BOJbl HEBENMKO, T. €. B3aumojeiictBue conmu ¢ HoO mnpakTuuecku He
HPOUCXOJUT. DTO OTHOCHTCS K KATHOHAM, THAPOKCHUIIBI KOTOPBIX SBJISIOTCS Ienodamu (Hanpumep, K*
u Ca?") u k aHMOHAM cHIBHBIX KucioT (Hanpumep, CI™ u NO3”). CieoBaTenbHo, conu, 06pazoantule
CUTIbHBIM OCHOBAHUEM U CUIbHOU KUCTIOMOU, 2UOPOaU3y He noogepzaromcsi. B 3ToM cilyuae paBHOBeCHE
JUCCOLIUAIIUH BOJIBI

H,0 < H* + OH™

B IPUCYTCTBUM MOHOB COJIM MpPaKTUYeCKW He Hapymaercs. llostomy pacTBopel Takux cojei
HelTpansHel (pH = 7).

2. Ecnu conw obpazosana kamuoHoM CUTbHO20 OCHOBAHUS U AHUOHOM CIAOOU KUCIOMbL (SZ', COs*, CN™
U 2p.), TO npoucxooum euopoauz no anuowny. Ilpumep — runpomus conmu CH3COOK. Honsl comu
CH3COO™ u K" Bzaumopeiicteyror ¢ nonamu H™ 1 OH™ u3 Bogsl. IIpu s1om anerar-uons (CH3COO")
CBA3BIBAIOTCS ¢ WOHamu Bojopoxa (H') B Monekyabl ciaboro SJIeKTpOjHMTa - YKCYCHOW KHCIIOTBI
(CH3COOH), a noust OH™ HakarMBarOTCSA B PacTBOPE, COOOINAs €My IIETOYHYI0 PEaKIUio, TaK Kak
nonsl K™ He Moryt cBsizath nonsl OH™ (KOH siBisieTcst CUITbHBIM 2J1eKTposuToM), pH > 7.
MounekynspHoe ypaBHEHHE T'HIPOIU3a:

CH3COOK + H20 «» KOH + CH300H

IlosiHOE MOHHOE ypaBHEHUE THAPOIN3A!

K"+ CH3COO™ + HOH « K"+ OH™ + CH3COOH

COKpalIeHHOE HOHHOE YPaBHEHHE IHIPOJIU3a:

CH3COO™ + HOH « OH™ + CH3COOH

I'maponus comu NazS mpotekaer crymendaro. Cosb oOpazoBaHa cuiibHbIM ocHoBaHueM (NaOH) u
cnaboit 1ByXocHOBHOM kucinotoif (HzS). B aTom ciaydae anuon conu S?- csseiBaeT MoHbl HY Bogb, B
pactBope HakamuBatoTcs noHbl OH . YpaBHeHHe B COKpalleHHOW MOHHOM M MOJEKyJIspHOW dopme
UMeEeT BUJI:

|. > + HOH < HS™ + OH~

NazS + H20 <> NaHS + NaOH



Il. HS™+ HOH < H.S + OH™

NaHS + H20 «» NaOH + H,S

Bmopasa cmynenv eudponusa npaxmuuecku He npoxooum npu OObIYHBIX YCA0BUAX, TaK Kak,
HaKarmBasck, HoHBl OH™ coo0maoT pacTBOpPYy CHIBHOIICIOYHYIO PEAKIIHIO, YTO MPUBOJIUT K PEAKIIUU
HEHTpanu3aluyu, CABUTY paBHOBECHS BIIeBO B cooTBercTBUU ¢ mpuHiunoMm Jle Illarense. [loatomy
TUAPONU3 coJiel, 00pa30BaHHBIX CHJIbHBIM OCHOBaHMEM U CJa0OW KHCIOTOM, MOJaBIsSeTCs
npubaBIeHUEM HIETOYH.

Uem Oouibllie MOJSAPU3YIOINIEE BJIUSHUE AHUOHOB, TEM HWHTEHCHBHEE TUApPOiN3. B cooTBeTcTBUM C
3aKOHOM JEHCTBUSI Macc 3TO O3HAYaeT, 4YTO TUAPOJIM3 MPOTEKAaeT TEM HHTEHCUBHEE, 4YeM cliabee
KHCIIOTA.

3. Ecnn conv obpazosana kamuoHom ciabo2o OCHOBAHUA U AHUOHOM CUNLHOU KUCIOMbL, MO
npoucxooum 2uopoaus no kamuowy. Hapumep, 3to umeer mecto npu ruaposuse comun NH4Cl (NH4sOH
- cmaboe ocaoBanue, HCI - cubHas kucnora). Otopocum non Cl, Tak Kak OH C KATHOHOM BOJIBI JIaeT
CHJIBHBIN 3JIEKTPOJINT, TOT/Ia YPaBHEHUE THIPOIN3a IPUMET CJICTYIOMUN BU:

NH4* + HOH <> NH4OH + H* (cokpallieHHOE HOHHOE ypaBHEHHE)

NH4Cl1 + H2O <> NH4OH + HCI (MonekynsipHOE ypaBHEHHUE)

W3 cokpareHHOro ypaBHeHHs BUIHO, 9TO HOHBI OH ™ BOJIBI CBSA3BIBAIOTCS B CIA0BIN DJIEKTPOIIUT, HOHBI
H* HakanumBaroTCs B pacTBOpPE M cpesia ctaHoBuTCs kucnoi (pH < 7). Jlo6aBiieHne KUCIOTHI K pacTBOPY
(BBEJIEHHE MIPOLYKTA peaKiuu KaTnoHoB H™) caBuraeT paBHOBECHE BIIEBO.

I'uaponus comu, 0Opa3oBaHHONW MHOTOKHCIOTHBIM OcHOBaHueM (Hampumep, Zn(NOz)2) mporexaeT
CTYTEHYATO M0 KaTHOHY CI1ab0r0 OCHOBAHUS.

l. Zn?* + HOH < ZnOH" + H* (coxpameHHOe HOHHOE ypaBHEHHUE)

Zn(NO3)2 + H20 «<» ZnOHNO3 + HNO3 (MosiekynsipHOe ypaBHEHHE)

Honsl OH™ cBs3bIBaroTe B cnaboe ocHoBanue ZnOH', nonsr H' HakammuBarorces.

Bmopas cmynensv 2udponuza npakmuuecku He NpouUcxooum npu O0ObIYHLIX YCI08UAX, TAK KakK B
pe3yabTaTe HakoIUleHHs noHOB H' B pacTBope co3maeTcst CHIBHOKMCIIAS CPelia U PABHOBECUE PEAKIIUH
TUAPOIN3A MO 2-0i CTYNIEHU CMEIEHO BJIEBO:

Il. ZnOH" + HOH < Zn(OH), + H* (cokpalieHHoe HOHHOE YpaBHEHHE)

ZnOHNO3 + H20 < Zn(OH)2 + HNO3 (MonekysipHOEe YpaBHEHHE)

OueBuHO, YeM cllabee OCHOBAHHE, TEM MOTHEE UET TUAPOIIN3.

4. Conv, 06pazoeannas KAmuoHOM C1a6020 OCHOBAHUSA U AHUOHOM C1AOOU KUCIOmMbl, No08epeaemcs
2uoponuszy no kamuowy u no avuouny. Ilpumepom ciyxut nporecc ruaponusa coau CH3COONHa.
3anuieM ypaBHEHHE B HOHHOH (opme:

NH4" + CH3COO™ + HOH < NH4OH + CH3COOH



I'unponu3 Takux cosield mpoOTeKaeT OYeHb CUIILHO, MOCKOJBKY B pe3yibTaTe ero o0pasyroTcs u ciabdoe
OCHOBaHue, U ciabas KHCIoTa.
Peaknus cpenbl B 3TOM cilyyae 3aBUCHT OT CPAaBHHUTEJIBHOW CHJIbI OCHOBAHMSI M KHUCJIOTHI, T.€. OT HX
koucTadT gucconunaruu (Kn):

o ccmu Ky (ocnoBanus) > Ky (kuciotsr), To pH > 7;

e ecmu Ky (ocnoBanus) < Kj (kucnotsr), To pH < 7.
B ciyuae ruapommza CH3COONHj:
Kn (NHsOH) = 1,8:10°; Kz (CH;COOH)=1,8-10",
MMOATOMY PEaKIIMs BOJHOTO PacTBOpa 3TOM cou OyaeT mouTu HehTpanbHoi (pH = 7).
Ecnu ocHoBaHue M KUCIIOTa, 00pa3yroOIIMe COJIb, SBISIOTCS HE TOJNBKO CIA0BIMH 3JEKTPOIUTAMU, HO U
MaJIOpaCTBOPUMBI WJIM HEYCTOMYHMBBI M Pa3jiaraloTcsi ¢ 00pa3oBaHUEM JIETYYUX IMPOIYKTOB, TO B ITOM
cllydae THJIPOJIU3 COJM IPOTEKAeT IO BCEM CTYNEHAM J0 KOHIA, T.€. 10 o0Opa3oBaHHUs ci1adoro
TPYAHOPACTBOPHMOTO OCHOBAHUS M c1a00i KUCIOTHL. B 3TOM citydae pedb UaeT o Heobpamumom unu
NOJHOM 2UOpoU3e.
VIMeHHO TONHBIN THAPOIU3 SBJISETCS MPUYUHOM TOrO, YTO BOJHBIE PACTBOPHI HEKOTOPBIX COJNEi
npurotoBuTh Helb3s, Harpumep Cr2(COs)3, Al2Sz u ap. Hanpumep:
Al>S3 + 6H20 — 2A1(OH)3| + 3H2S?
[ToaTomy cynbdun amrOMUHUS HE MOXKET CYIIECTBOBAaTh B BUIE BOJHBIX PACTBOPOB, MOKET OBITh
MOJIy4eH TOJBKO "CyXuM criocobom", HampuMep, U3 JIEMEHTOB MIPH BHICOKOI TeMIepaType:
2Al +3S —“— Al,Ss,
Y JTOJDKEH XPAHUTHCS B TEPMETUUYECKHUX COCY/IaX, HCKITIOYAIOININX TIOTaIaHue BIIary.
Peakuueii oOMeHa B BOJHOM PAacTBOpPE TaKUE COCIUHEHHS HENb3sl MOMy4uTh. [lpu B3aumoneicTBUU
coneit A1%*, Cr®" u Fe*" B pactBope ¢ cynpduaamMu u kKapboOHATAMH B 0CA0K BHITIAAIOT He CYTb(GHIBI U
KapOOHATHI ’TUX KATUOHOB, a X THIPOKCHJIBL:
2AICI3 +3NazS +6H20 — 3H2S1T + 2A1(OH)3| +6NaCl
2CrCl3 + 3Na;COs3 + 3H20 — 2Cr(OH)3| + 3CO21 + 6NaCl
B paccMoTpeHHBIX MpuMepax MPOUCXOIUT B3aUMHOE ycHiieHHe Tuapoin3a aByx conei (AlCls u NapS
nmu CrClz u NapCO3) u peakiust uieT 10 KOHIIA, TaK KaK MPOIYKThI PEaKIIMU BBIICISIOTCS U3 pacTBOpa
B BUJIE OCaJKa U rasa.
Iunponu3z coneld B psne CliydaeB MOXKET MpPOTeKaTh oueHb cioxkHO. (IIpocThie ypaBHEHUS peakiuu
THAPONU3a B OOIIENPUHATON 3allUCH YacTO SBISIOTCS YCIOBHBIMH.) IIpoaykThl THApOIU3a MOXKHO
YCTAaHOBUTH JIMIIh HAa OCHOBAaHMHM AaHAJIUTUYECKOTO HCClenoBaHus. K  mpumepy, mpoaykTamu
TUIPOJIN3a COJIeH, CoiepKAIUX MHOT03apsIHbIe KaTHOHBI, MOTYT ObITh MOJHUSAEpHBIE KOMIUIEKCHI. Tak,
ecau B pacTBopax Hg?" comepskaTcs TONBKO OJHOSIEPHBIE KOMIUIEKCH, TO B pacTBopax Fed* mommmo
1>

xommiekcoB [FeOH]** u [Fe(OH):]* obmapyxuBaercs nByxbsmepubii kommiekc [Fea(OH)2]*; B



pacTBopax Be?" B OCHOBHOM 00pa3ylOTCs MHOTOS/EPHBIE KOMILIeKChl coctaBa [Bes(OH)s]*;
pacTBopax Sn’* o6pasyrorcs xommiekcHble nonbI [Snz(OH)4]%*, [Sn2(OH)2]%*, [SNOH]*; B pacTBopax
Bi** mapsny ¢ [BiOH]?" maxomsaTcs xommiekcHble HOHBI cocTaBa [Big(OH)12]®*. Peaximu ruapomusa,
NPUBOJIAIIKE K 00pa30BaHHUIO MOJHUSIEPHBIX KOMIUIEKCOB, MOKHO MIPEACTABUTH CIICIYIONIMM 00pa3oM:
MMK* + nH20 < Mp(OH),™k-"* + nH*,

rae m uaMensiercss or 1 70 9, a n MoxeT npuHUMaTh 3HadeHus oT 1 mo 15. Takoro poaa peakuuu
BO3MOXKHBI JIIsI KaTHOHOB Gojice ueM 30 3jeMEHTOB. YCTaHOBJIEHO, YTO KaKJIOMY 3apsy HOHa B
GONBIIMHCTBE CIIyJaeB OTBEUAeT ONpeseneHHas (opMa kommiekca. Tak, 1 moHoB M?* xapakTepHa
dopma aumepos [M2(OH)]?*, ws nonos M3 — [M?(OH),]**, a mna M* — opma [M2(OH)s]°" u Gonee
cnoxHsle, Hanpumep [Zra(OH)s]® .

ITpu BBICOKHX TeMIIEpaTypax u OOJNbIIMX 3HaYeHUsX pH 00pa3yroTcs B OKCOKOMILIEKCHI:

2MOH < MOM + H20 umm

o4 0
\‘ h l;"m/_...-w&-cm M-0-M- + nH,0

\Df LN
Hampuwmep,

BiCl3 + H2O — Bi(OH).Cl + 2HCI

Karuon Bi(OH)," nerko tepsiet MoJiekyiry BoJisl, 00pasyst KaTioH BrucMyTmiia BiO*, koTopslii ¢ Xj10pu-
HMOHOM JaeT Oelblil KpucTaNInYecKuil 0caoK:

Bi(OH).Cl — BiOCl| + H20.

CTpyKTYpHO HOJNMSJIEpPHBIE KOMIUIEKCHl MOXHO HPEACTAaBUTh B BUJE OKTa’JIPOB, COCIMHEHHBIX MEXIY
co0oii Mo BepuIMHe, pedpy WK I'paHH MOCPEICTBOM pa3nuuHbIX MocTHkoB (O, OH u ap.).

CHOXHBII COCTaB HWMEIOT MPOAYKTHI THAPOIU3A KapOOHATOB psina MeTauioB. Tak, mpH
B3aMMOJICHCTBIN PAacTBOPUMEIX coieil Mg?*, Cu?*, Zn?*, Pb?" ¢ kapOoHaTOM HaTpHsi 0Opa3yloTCs He
cpenHue KapOOHAThI, a MEHee  PacTBOpPHUMBIE ecudpoxcokapbonamsl, Hamnpumep Cuz2(OH)2COs,
Zns(OH)s(CO3)2, Pbz(OH)2(CO3)2. B kauecTBe mpuMepa MOYKHO IPUBECTH PEAKIIHU:

5MgSO4 + 5Na,CO3 + HoO — Mgs(OH)2(CO3)4| + 5SNaxSOs + CO21

2Cu(NOs3), + 2Na,CO3 + H20 — Cuz(OH)2.CO3| + 4NaNO3 + CO21

KonmuuecTBeHHO ruIpoNn3 XapakTepu3yeTcs CTeNeHbo Tuapoan3a h u koHcTanTo# ruaponusa Kr.
CreneHnb IMJIposn3a MOKa3bIBAaeT, Kakas 4yacTb CONH, cojaepkamasics B pactBope (Cwm), moasepriach
rupon3y (Curuz) ¥ pACCUUTHIBACTCS KaK OTHOIICHUE:

h = Cum rux / Cm (100%).

OueBuaHO, 4TO A1 0OpaTumoro mpoiecca ruapoausa h < 1 (<100%), a A HeoOOPaTUMOTO THAPOITH3A
h = 1 (100%). Kpome mnpupombl CONH, CTENEHb THAPOJIM3a 3aBHCUT OT KOHICHTPALMH COJIHA |

TeMIIepaTypbl pacTBOpa.



B pactBOopax ¢ yMepeHHON KOHIIEHTpalMeld pacTBOPEHHOIO BEIIECTBA CTENEHb THAPOIU3A MPHU
KOMHATHOW TemIiiepatype OOBIYHO HeBesuKa. [ comneil, oOpa3oBaHHBIX CHJIBHBIM OCHOBAaHUEM U
CWJIBHOUN KHUCIIOTOW, OHA MPAKTUYECKU paBHA HYIIO; JJIS COJICH, 0Opa30BaHHBIX CIIA0bIM OCHOBAHHEM U
CHJIBHOH KHMCJIOTOH WM CHIBHBIM OCHOBAaHHEM M CIa00H KHCIOTOM, oHa cocTaBisieT =~ 1%. Tak, mis
0,01 M pactBopa NH4CIl h=0,01%; s 0,1 1. pactBopa CH3COONH4 h = 0,5%.

I'unponus — npotiecc 0OpaTUMBIiA, TO3TOMY K HEMY PUMEHUM 3aKOH JICUCTBYIOIIUX Macc.

Koncmanma eudponusa ecmv koncmanma pagnogecus npoyecca uopoau3d, u o CBoeMy (pusnueckomy
CMBICITYy ONpENeNseT CTeneHb HeoOparuMocTH ruaponm3a. Yem Oombme Kr, Tem HeoOpaTtumee
ruaponu3s. Kr uMeer cBoe BhIpaKeHUE IS KaXKI0TO Cllydas THAPOIU3a.

BriBenem BbIpaskeHHE AJI1 KOHCTaHTBI THIPOJIM3a CONM cIabO0d KUCIOTHI U CHUJIBHOTO OCHOBaHUS Ha
npumepe NaCN:

NaCN + H20O <> NaOH + HCN;

Na* + CN™ +H20 < Na* + OH™ + HCN;

CN™ + H20 < HCN + OH™

KpaBH = [HCN][OHi] / [CNi] [HZO]

[H20] umeet HanOoMbIyIO BETHYNHY, KOTOPasi B XOJI¢ PEAKIIUU MPAKTHYCCKH HE U3MEHSETCS, [T03TOMY
€€ MOXHO YCIOBHO CYHTaTh TMOCTOSHHOW. Torga MOMHOXHB YHCIUTENh W 3HAMEHATelh Ha
KOHIIEHTPALIUIO MPOTOHOB U BBES MOCTOSHHYIO KOHIIEHTPAILIMIO BOJIbI B KOHCTAHTY, MOJTYYHM:

KpaBH [HZO] = KW / KL[(Kucn) = KF

tak kak [HCN]/ [H][CN] = 1/ Kyuen)

[ockombky Kw BenmuumnHa nmoctosHHas u pasHa 107 | oueBnno, uto uem Menbime Ky caboif kucioTel,
aHMOH KOTOPOM BXOJIUT B COCTaB COJH, TeM OoJbiie Kr.

AHaNOTHYHO, JUTsl COJIH, THIpOu3ytolelics no katnony (Hanpumep NH4Cl), momydnm:

NHs" + H20 <> NH40H + H* (cokpamiennoe ypaBHEHUE THAPOIIN3A)

Kpasu = [NHsOH][H*] / [NH4*][H20]

Kr= KpaBH [HZO] = Kw/ KI[(OCH)

B »TOM BBIpaX€HUM YUCIHUTENh M 3HAMEHaTenb Apobu ymHOXkwi Ha [OH']. OueBugHO, 4TO uUeM
Menbie Ky ci1aboro ocHoBaHMS, KATHOH KOTOPOTO BXOJHT B COCTaB COJid, TeM Ooibie Kr.

Eciu conp obOpazoBana ciaObiM ocHOBaHMeM M ciaboit kucinorod (Ha mpumepe NH4CN), Tto
COKpaIlleHHOE YPaBHEHUE THIPOJIN3a UMEET BU/I;

NHs" + CN™+ H20 <> NH4sOH + HCN

Kpasu = [NHsOH] [HCN] / [NH4"J[CN],

B stom BhipakeHuu ISt Kpasn YHCIMTEND W 3HAMEHATEND JApobu yMHOkaeM Ha [H]-[OH™], mosromy
BhIpakeHUe st Kr npuHuMaeT Bua:

Kr =Kw/ (KI[(KI/ICJIOTLI) K)I(ocx—x))-



Kak cnemyer W3 NpUBENCHHBIX BBIPOKEHHUH, KOHCMAHMA 2UOpOIu3d 0OPAmMHO NPONOPYUOHANbHA
KOHCmanme ouccoyuayuu ciabo2o 31eKmpoaumd, y4acTBYIOIIETO B OOpa3oBaHMM coiU (eciu B
o0pa3oBaHWM COJIM YYaCTBYIOT JiBa CialObIX oayekTposiuta, To Kr o0paTHO mpomnopimoHanbHa
MPOU3BCACHUIO UX KOHCTAHT zmccounaunn).
PaccmoTpum ruaponu3 Maoro3apsiiHoro nona. Bozemem NaxCOs.
l. COs%* + H20 « HCO3™ + OH"
Krqy = [HCO3 J[OH] / [COs*][H20] x ([H*] / [H*]) = Kw / K,
TO €CThb B BBIPAKCHHUC IAJII KOHCTAHTHI T'MAPOJIM3a IO HepBOﬁ CTYIICHH B 3HAMCHATCJIb BXOJUT BTOpas
KOHCTaHTa JTUCCOIMAIINY, U JJIsl BTOPOHM CTYIIEHU THAPOITU3a
II. HCO3 + H20 « Ho.CO3z+ OH~

Krany = [H2COs][OH] / [HCO3][H20] x ([H']/ [H']) = Kw / Ky
Ky = 4x107 Kyay=2.5x108
Kran = 5.6x101 Krgy = 1.8x10™
Takum o6pazom, Kray >> Kran, KOHCTaHTa, a CJI€OBATEIbHO, U CTEICHb TMEPBOM CTAIUKM THIPOJIN3A
MHOTO OOJIBIIIE MOCIIETYIOIINX.
CmeneHb cuoponu3za SBISIETCS BETMYNHON aHAIOTUYHOM CTENEHH JAucconraniy. B3anMocBs3b cTeneHu
1 KOHCTAHTBI T'MIPOJIM3a aHaJIOrniHa TaKOBOU JJIs1 CTCTICHU U KOHCTAHTHI JUCCOUAIIUN.
Ecnu B o0miem ciydae HMCXOMHYIO KOHIIEHTPALMIO aHUOHA CJa0oil KUCIOThl 0003HauuTh uepe3 Co
(mMomw/11), To Coh (MOJTB/TT) — KOHIIGHTpAIUS TOM YacTH aHWOHA A, KOTOpast MOABEPIIIaCh THAPOIH3Y U
obpazoBaiock Coh (Mow/i) caboit kuciaoTel HA u Coh (MOITB/IT) THIPOKCHIHBIX TPYIIIL
A"+ HO « HA +OH",
Co-Coh Coh Coh

torna Kr = [HAJ[OHT] / [A7] = Coh-Coh / (Co-Coh) = Coh? / (1-h).

Iputh << 1 Kr = Coh? h =Ky / Co.

OueHb MOX0XeE Ha 3aKOH pazbanieHus OcTBaibaa.
MoxHo paccuutath pH pactBopa, eciu uzBectHsl Co 1 N. YuuThIBast, 4TO

[HA] = [OH] = Coh, momy4mm:

Kr = Coh-Coh / Co = [OH]%/ C,, oTKYn2

[OH] = VKr-Co.
AHaNIOTUYHO, MOKHO TIOKa3aTh, UTO MPH TUAPOIIU3E 110 KATUOHY

[H*] = VKr-Co.

Takum 06pa3om, CIOCOOHOCTH COJIEH MOABEPraThCs THAPOJIM3Y 3aBUCUT OT JIBYX (haKTOPOB:

e  CBOWCTB HOHOB, 00Pa3yIOIINX COJIb;
e BHEHIHUX (PAKTOPOB.

Kak ciBuHYTH paBHOBECHE TUApPOIN3A?



1) JobGaBieHne OJHOMMEHHBIX HOHOB. [IOCKONBKY MpH OOpPaTUMOM THAPOJIN3E YCTAHABJIMBACTCS
JMHAMHYECKOe pPaBHOBECHE, TO B COOTBETCTBUU C 3aKOHOM JEMCTBHSI MacC pPaBHOBECHUE MOXKHO
CMECTUTH B Ty WIH UHYIO CTOPOHY BBEJICHHEM B PAaCTBOP KUCIIOTHI HJIM OCHOBaHUs. BBe/eHne KHCIOTHI
(xatroHoB H') monasisier ruaposiu3 1Mo KaTHOHY, no0OaBienue mienoun (ammonoB OH™) momasisier
TUIPOJIU3 [0 AaHUOHY. DTUM YacTO IMOJIb3YIOTCS JIsl YCUIICHHUS WM MOJABIICHUS MTPoLiecca TUAPOIIN3a.

2) U3 dopmynsl aas h BugHo, 9TO paszbasnenue cnocobcmeyem 2udpoausy. POCT CTeneHH THAPOJIHM3A
KapOoHaTa HaTpus

Na>CO3z + HOH < NaHCO3 + NaOH

3) [IloBeimieHWe TeMIepaTypbl CIOCOOCTBYeT ruaponu3y. KoOHCTaHTa — IUCCOLMAIMK  BOJIBI
YBEJIMYUBACTCS MPU TOBBIIICHUN TEMIIEpaTypbl B OOJNbIIEH CTENEHH, YeM KOHCTaHThl TUCCOLUAIIUU
MPOAYKTOB THAPOJIH3A - CIa0BIX KUCIOT U OCHOBaHHIA, TOSTOMY IIPH HArPEBAaHHH CTETNICHb T'HIPOJIH3a
Bo3pacraeT. K 3TOMy BBIBOAY JIETKO MPUITH M MHAYE: TaK KaK PEaKiysi HeMTpaTu3aliy dK30TepPMUIHA
(DH= -56 xJx/Monb), TO THUAPOIU3, OYyIyd4d MPOTHUBOIOJIOKHBIM €i MPOIECCOM, DHIOTCPMHYCH,
M03TOMY B coOTBeTcTBUU ¢ npuHIunoM Jle lllarense HarpeBaHue BbI3bIBACT YCHIICHUE THIPOIH3A.

B xumuueckoll mpakTuke BeCchbMa pACHpOCTPaHEH TUIPOIM3 IO KATHOHY coJjeil, 0o0pa3oBaHHBIX
MHOTO03apsI/THBIM KaTHOHOM M OJHO3apsaHbIM aHuoHoM, Hampumep AICls. B pactBopax stux coieit
MeHee JUCCOLIMUPOBAHHOE COCTMHEHHE 00pazyeTcs B pe3ysibTaTe MPUCOCIMHEHUS OJHOTO THAPOKCH]I -
MOHA K HOHY MeTallna. YuuThiBas, uto no Al** B pacTBOpe ruapaTupoBaH, epBYIO CTAIHIO THAPOIN3A
MO>KHO BBIpa3uTh YpaBHEHHEM

[Al(H20)6]** + HOH « [Al(H20)s0H]?* + H30*

[Tpu 00BIYHOI TeMIepaType THAPOIN3 COJEH MHOTO3apPSIHBIX KATHOHOB MTPAKTHYECKH OTPaHHYNBACTCS
3TOM ctaauei. [Ipu HarpeBaHUM MPOUCXOIUT TUAPOIH3 110 BTOPOI CTyIEHH:

[Al(H20)s0H]?* + HOH < [Al(H20)4(OH).]* + H3O*

Takum 00Opa3om, Kucas peakiusi BOJHOTO PacTBOpa COJIM OOBACHSIETCS TEM, YTO THUAPATHPOBAHHBIN
KaTHOH TepseT npoToH U akBarpymmna H2O npespamaercs B runpokcorpynny OH™. B paccMoTperHOM
TpoIecce MOTYT 00pa3oBaThCs M 6oiee CIoxkHbIe Kommekcsl, Hanpumep [Alg(OH)1s]®*, a Taxxe
KoMmriekcHsle MoHbl Buaa [AIO(OH)4* m [AlO2(OH);]*. ComepkxaHue pa3aM4HBIX NPOLYKTOB
THIPOJIA3a 3aBUCHUT OT YCJIOBHH TPOBENEHHS peakiuu (KOHIIEHTpAIMsl pacTBOpa, TeMIeparypa,
MPUCYTCTBUE APYTHX BemlecTB). MiIMeeT 3HaueHue TakkKe JIUTEIHHOCTh MPOTEKAHMUs MPOoIecca, TaKk KakK

PaBHOBCCUC ITPU THUAPOTIN3C colei MHOT'03apsAIHbIX KaTUOHOB 0OBIYHO JO0CTUTAaCTCA MCAJICHHO.

Oobopyoosanue u mamepuaivl:

PeaxTuBbl, HEOOXOIMMBIE 711 JAHHOW paOOTHI, BBICTABIISIIOT Ha TIOJKH JTJAOOPATOPHBIX CTOJOB. Penkue
PEaKTHBBI, KOHIIEHTPUPOBAHHBIC KUCJIOTHI W IIEIOYH, MaXydue BeIecTBa (HaIpuMep, CEPOBOJIOPOI,

OpoMHasi BoJa U Ap.) XPaHST B BBITSHKHOM IKady.



OcHOBHass XUMHYECKas MOCY/a: MPOOUPKHU (B IITATHUBE), KOJOBI, XUMUUECKHE CTaKaHBI MOCIIE PabOThI
TIIATEBHO BBIMBITh, BEChl C Pa3HOBECOM, MPHUOOPHI, HCIOJIb3yeMas Il MPOBEICHHS OTICIbHBIX
nabopaTopHBIX paboT, BEIAACTCS U CIASTCS YMCTas JJAOOPAHTY.

Texnuka dezonacnocmu npu_6bINOJIHEHUU 1AOOPDAMOPHOL_PAdOMmbL:

-aKKypaTHO 00pallaThCsl O CTEKISTHHON XUMHUYECKOW MOCYNOM. OCTaTKU pa3OMTON mocyabl youpaTh ¢
IIOMOILBIO COBKA U IETKY;

-Bce paboThl, CBSA3aHHBIC C BBIJACICHHEM SIOBUTHIX, JIETYYMX M HEMPUATHONAXHYIIMX BEILIECTB,
MIPOBOJIUTH B BBITSDKHOM IIKady;

-[IpY OIPEENICHUH 3allaxa BEIIeCTB OTBEPCTUE COCyJa JepXkaTb Ha paccTosHuM 25-30 cM oT suna,
HanpasJsisl K cebe CTPYIo ra3a MnocTynareabHbIMU JBH)KEHUSAMU JIaJIOHU OT OTBEPCTUS K JIULLY;

-IPY HAJMBAHWW DPEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO HM30EKaHHWE MOMAIaHWs OpbI3T WIH
YaCTHI] HA JIMLIO WM OACKAY. IIPH pa30aBIeHUH KOHIICHTPUPOBAHHBIX KUCIIOT BJIMBATH KUCIOTY B BOAY,
HO HE Ha000poT;

-[IpY HarpeBaHUM MPOOUPKHU HE JepKaTh €€ OTBEPCTHEM K ce0e MM B CTOPOHY COCEa. HE HAKJIOHAThCS
HaJl HarpeBaeMoM XHUJIKOCThIO BO U30€KaHKE NOMalaHus €€ Ha JIUIO, PYKHU WK OJIeXKY;

-ropsiYre MPEeIMEThl MOXXHO CTaBHTH TOJIbKO Ha acOECTOBBIM KapTOH, acOECTHMPOBAHHYIO CETKY WIIH
APYTYIO CIIEIMATbHYIO TOJICTaBKY;

-HeJb3s MOJIb30BATHCS HIEKTPONPUOOpPaMu 06€3 COOTBETCTBYIOIIErO HHCTPYKTaXa. MPU BKIIIOYEHHUHU UX B
CeThb HeJNb3sl IepKaThCs 38 METAIIIMUECKUE peAMETHI (TpyOBl, KpaHbl U T.I1.). 3allpeliaeTcsi BKI0YATh U
BBIKJIIOYATh JJIEKTPONPHOOPEI MOKPHIMH pYKaMH, a TaKKe TMOJIb30BAThCS HEHMCIIPABHBIMH WM
MMEIOIIMMH OTOJIEHHBIE TIPOBOA TPUOOPAMH;

-3arperaeTcs NpUHUMaTh MUIY B XUMUYECKON 1abopaTopuu U MUTh BOAY U3 JIaOOPaTOPHON MOCYbI. -
-KaTeropHUYeCKH 3arperaeTcs NpoodoBaTh peakTUBHI Ha BKYC;

-IpH TIOTIAJJAaHWK HA JIMIO WJIM PYKH OpBI3T KOHIICHTPHPOBAHHBIX KHCJIOT IIOCIIE CMBIBAaHUS BOJOU
MIPOMBITH CIa0BIM PAaCTBOPOM COJBI. IIENOYH CIEAYET CMBIBATh IO TE€X IMOp, MOKA y4acTOK KOXKH, Ha
KOTOPBIN OHa ToMaa, He MepecTaHeT ObITh CKOJIB3KUM; 3aTeM HMPOMBIThH CIIa0bIM PaCTBOPOM YKCYCHOM
KHUCJIOTHl U HAJIOKUTh TOBA3KY W3 BaTbl, CMOUYEHHON 3%-HbIM pacTBOpPOM IEepMaHraHata Kamus (W3
anTeyky B 1a0OpaHTCKOM Kadeapsl);

-110 OKOHYAHHWH PAa0OTHI BHIKIIIOUUTH U3 CETH BCE AJIEKTPOIIPHOOPHI, MIEPEKPHITh TI0jady T'a3a U BOIBI B
nabopaTopuio U yopaTh pabouee MecTo;

-000 BCeX HECYACTHBIX CIydasX HEMEJIEHHO COOOIIaTh MPenoiaBaTeso Wil JabopaHTy.

Ilpaxkmuueckas uacmeo:

OnbiT Nel. Onpenenenue pH pactBopa.
A. OsnakombTech ¢ mpaBuiamMu pa®oTbl Ha pH-MeTpe, monb3ysich MHCTpyKuueil x mpubdopy. C

nomo1uso pH-Merpa onpenenure 3HaueHue pH HEHTpasbHOrO, KMCIIOrO U LIEI0YHOTO pacTBOpoB. st



3TOr0 B TPU CTaKaHYMKA HAJIENTE COOTBETCTBEHHO IUCTHWIUIMPOBaHHYIO Boxay, 0,1 H pacTBOp
XJIOpoBOAOpOoaHON KuciaoThl U 0,1 H pacTBOp THApOKCcHIA HATpUS U U3MepbTe ¢ momolsio pH-meTpa
pH cpenpl. Pe3ynbTaTel 3anummuTe B Tadaumy 1.

B. ComepxuMoe KaKI0ro M3 CTaKaHOB MPEABLAYILETro OINbITa pa3jielTe B Tpu npodupku. Jlo6aBpTe B
KOKIyI0 U3 TpEX mpoOUpok mo 2-3 Kalull MHAMKATOPOB, COOTBETCTBEHHO: JIAKMYCa, METHUJIOBOTO
opamxeBoro u ¢enondranenna. Onpenenanre OKpacKy MHIUKATOPOB B ATHX pacTBopax. Pe3ynbTarbl

onbIToB A 1 B ohopmuTte B Buje TabIuIIbI.

WNunukarop; Cpena

nokazanusi pH-metpa Heitrpanbnas Kucnas [lenounas

[BeT nakmyca

3nauenue pH

Ilokazanus

pH-metpa

LBeT MmeTnii0BOrO

OPaHKEBOTO

3nauenue pH

ITokazanus
pH-meTpa
IIBer

denondranenna

3nauenue pH

ITokasanusa pH-merpa

B. Jlns npubnmxenHoro omnpeaeneHus pH pacTBopa ucnonb3yiTe yHHUBEpCalIbHbIE HHIUKATOPBI,
Mpe/ICTaBIsAIoNINe cO00M CMECh HECKOIbKUX MHAMKATOPOB C PA3IUYHBIMH OOJACTSAMH MEpexona, Uiu
YHHUBEpCaJbHYI0 HHAUKaTOpHyto Oymary. [lo mnpunaraemoil k HeW UWHAMKATOPHOW IIKaye
yCTaHaBJIMBaTh, IPH KaKUX 3HaueHUsAX pH mHaukaTopHas Oymara oKpaimBaeTcsi B TOT WIM WHOMU IIBET.
CrekJIIHHOM majoykoil mnepeHecuTre 2-3 KalulM HCCIEAYEMOIO pacTBOpa Ha YHHMBEPCAIbHYIO
MHIUKaTOpHYI0 Oymary. CpaBHUTE OKpacKy €lle ChIporo MsTHa ¢ IBETHOM mikanoi, Caenaiite BHIBOM O
puOIMKEHHOM 3HaueHuu pH Tex ke pacTBOpOB, KOTOPBIE UCCIOIb30BANINCH B onbiTax A u b.

Omnpit Ne2. Onpenenenue pH cpepl rHAPOIN3YIOLIUXCS COJIEH.

B 4ncTo BBIMBITBIE MPOOMPKH BHECHUTE IIMATENEM M0 ILIETMOTKE XJIOpUAA HATpHs, KapOoHaTa HaTpus,
cynbara ammonus. Jlo6aBbTe 3-5 M MUCTWIIIMPOBAHHOW BOJABI M, BCTPSXHBAs, PACTBOPHUTE COJIH.
Brectn 2-3 xamnmm wHIMKATOpa W, CPaBHUBAS I[BET WHIAMKATOpPA C IIBETHOW TAOJIMIICH, OMpEaeiuTe

3HayeHue pH pactBopa comum ¢ TouHOCThiO A0 1-2 eamnunsl pH. MHamkaropamu MOTryT OBITH:



METUJIOpaHXK, Jakmyc, denondTanend, tTumondranenn u ap. OmnpeaenuB pH cpeasl B mpoOupke,
HaAMUIINTE HOHHOE U MOJIEKYJISIPHOE YpaBHEHHUE TUAPOIIN3A.

OmbiT Ne3. JlelicTBUE pacTBOPOB THIPOJIU3YIOMIMXCS COJIEH Ha METAJLIIBI.

B pactBop Xy0puia aMMOHUSI BHECUTE TPaHyNy aJIOMHHHS WM HUHKA. Takoi ke ONbIT MPOBEAUTE C
pacTBopoM kapOonarta HaTpus. [loueMy B 3TUX ciydasix MeTauibl pacTBOPSIOTCS? OOBSCHUTE OMBIT U
COCTaBbTE YPAaBHEHUS PEAKIIHil.

OmnpiT Ned. I'uaponn3 KUCIBIX COJIEH.

B nBe npo6upku BHecute 1o menotke coneil Na2COz 1 NaHCOs. Jlo6aBbre 2-3 M1 TUCTHIUIMPOBAHHOM
BOJABI U 2 Kaljik HeoOXoaumoro mHaukatopa. OTMETbTEe OKpacKy pacTBOPOB, OOBSCHUTE pa3ivuus B
3HaueHusx pH 3tux pactBopoB. CocTaBbTE€ HOHHBIE U MOJICKYJISIPHBIE YPaBHEHHS THIPOIIH3A.

Omnpit Ne5. CaBur paBHOBECHSI TUAPOIIN3A.

B mpob6upky nanerite 0,5-1,0 mi pacTBOopa CONMM a30THOKUCIIOTO BHCMYTa M MOCTETICHHO pa30aBIIsiiTe
pacTBOp AUCTUILIMPOBAHHOM BOJIOW. BhImaer Oerbiii 0caiok OCHOBHOM COJIH.

CoctaBbTe ypaBHEHHME peakiuu ruaponusa. [IpnbaBbTe HECKONBKO Karelb a30THONM KUCIOTHL YTo
MPOUCXOIUT € ocaakoMm? KoHIEHTpaluioo KakuX HOHOB B PAcTBOPE CIIEAYeT YBEJIUYUTh, YTOOBI
MOJTYYHTh MPO3padHblii pacTBOp? KakoBa poiib BOJBI B CABUTE PABHOBECHS THAPOIIN3a?

OmbrT Ne6. Biusinue TemriepaTypbl Ha THIPOIIU3.

Haneiite B npoGupky 2-3 kamnu ¢penondranenna. Harpeiite pactBop 1o kunenusi. OOGpatute BHUMaHUe
Ha U3MEHEHMs OKpacku HHIuKaTopa. Jlaiite 0OBsACHEHMsS, COCTaBUB HOHHOE M MOJEKYJISIPHOE
ypaBHEHUS TUApoIn3a. YTo HabMt01aeTe Mpu OXJIaKICHUH?

Kakoe BnusiHHE Ha CTeNeHb THAPOIN3a OKa3bIBaeT MOBBIMICHHE Temrieparypsl? Kak m3mensercs pH-
pactBopa?

Omnprt No7. IonHbli THAPOIN3.

K pactBopy xnopuaa, HuUTpaTa WUiaM cyidbpaTa aMMOHHUS MpuieldTe pacTBop coibl. Habmronmaiite
BBIZICJICHHS] TY3BIPHKOB Ta3a W oOpa3oBaHue ocanka. Jlaiite oObsicHenne. CocTaBbTe YypaBHEHHS
peakiuii B MOJIEKYISIPHOM U HOHHOM BHJIE.

Tpeobosanusn K ohopmienuio 1adopamopHoil padonivt U omyenty:

1.Bemonaenne 1abopaTOpHBIX Pa0OT CONMPOBOXAAIOT 3alKcsIMA B JlabopaTopHOM >kypHaie. Ha
TUTYJIBHOM JIMCTE JTAOOPAaTOPHOTO JKypHAa JOJDKHBI OBITH MPEICTABIICHBI: Ha3BaHHE YHHBEPCHTETA,
(bamMuus ¥ MHULMAJB! YYalerocs, HoMep Kypca u IpyMIibl, y4eOHBIH To.

2.0T4eT O BBINOJIHEHHOH J1JaO0paTOpHON paboTe TOIHKEH COAEPHKATh CIEAYIOIINE CBEICHUS:

*HOMEp paboTHI U €€ Ha3BaHUE;

*J1aTy BBITOJHEHUS pabOTHI;

*IIeTTb Pa0OTHI;

*KPATKOC TCOPCTUUCCKOC OMMUCAHUC,



*HOMEp M Ha3BaHUE OIBITA;

*KpaTKOE OMHCaHue X0/1a pabOoThI C yKa3aHUEM YCJIIOBUH MPOBEICHHUS OIIBITA,

*PUCYHKH M CXEMBI UCTIOJIB3YEMBIX TIPUOOPOB;

*Ha0JIFOICHMS,

*ypaBHEHUS MPOTEKAIOUINX PEaKIUii;

*pacu€Thl, TAOIHIIBI, TPAPUKH;

*BBIBO/IBI.

3.JIabopaTopHBIi )KypHAaT HY)KHO BECTH YUCTO U aKKYPAaTHO, 3aITUCH JTOJDKHBI OBITh JIJAKOHUYHBIMHU.
4.0T14éT 0 IpoBeIEHHON pabOTE MPOBEPSIET M MOANUCHIBACT MPETIOAABATENb.

5K cpaue 3auéra mo a0OpaTOPHOMY MPAKTHKYMY JOIYCKAIOTCS CTYICHTHI, BBINOJHUBIIAE U
MOJINMCABIINE y TPENOAaBaTess BCE JIOMAIHAE W JIA0OpaTOpPHBIC PabOTHI, CIABIINE KOJUIOKBUYMBI,
AKTUBHO Y9aCTBOBAaBIIIKE B pa0OTE CEMUHAPOB.

6.CTyeHTBI, MTOJIYYUBIINE 3a4ET TI0 J1a00paTOPHOMY MPAKTUKYMY, JOIYCKAIOTCS K C/Iaye dK3aMeHa 110
KypCy HEOPTaHUYECKON XUMHH.

Konumponwsnvie gonpocet :

1. CocraBbTe ypaBHEHHE THIPOJIM3A COJICH B HOHHOM M MoJeKy/sipHoi ¢popmax: a) KCIO, 6) NazSiOs,
B) Zn(NO3)2. Ykaxure cpeiy.

2. Uro HazpiBaeTcs runaponusom? IlpuBenute mpuMepsl coseld, KOTOpbIe MOABEPraloTCs THAPOIU3Y, U
coJIel, KOTOpbIE THIPOJIN3Y HE OJBEPratoTCs, U OOBICHUTE IOYEMY.

3. Kak mporekaer ruaponn3 coim, oOpa3oBaHHOMN: a) CHIIBHON KHCIIOTOH M ci1aObIM OCHOBaHHEM; O)
CUJIBHBIM OCHOBAaHHUEM U CJIa00W KHUCIIOTOM; B) CIIa0bIM OCHOBAHHEM H CJIA00# KUCTOTOM?

4. [ToueMy pacTBOp HUTpATa ATIOMHHHS OKPAIIMBAETCS B KPACHBIN I[BET MpHU JOOABICHUH JaKkMyca?

5. Tlouemy pactBOp cynbpuAa Kaaus OKpAIIMBAeTCs B MAaJMHOBBIM 1BET MNpu 100aBIECHUH
dbenondranenna?

6. [Touemy pacTBOp XJIopuaa Oapusi He U3MEHSET IBET JaKkMyca 1 (heHompTanenHa?

7. Tlouemy mipu ruaponuse cylb(uTa HATPUS HE BBIACNISAETCS CEPHUCTAs KHUCIOTAa, a MPHU THUAPOIIN3E
cynb(aTa aTFOMUHUS HE 0CaXKAAETCs THIPOKCH]T ATFOMUHHUS?

Cnucok Jgumepamypbl.

1.Metoauyecknue yka3aHUs IO BBITIOJIHEHHIO Ja0OPaTOPHBIX PadOT MO IUCHHUTIINHE «XUMUSD IS
cTyneHToB HamnpasieHus noarotosku 08.03.01 CrpoutenbcTBo.

2.Meronuueckue ykazaHus IS OOydarolmUXcsl MO OpraHU3allid U TMPOBEICHHUIO CaMOCTOSTENbHOMN
paboTHI IO TUCHIUIUTNHE «XUMUS» s CTyAeHTOB HampaBiieHust moarotoBku 08.03.01 CtpoutensCcTBO.
3.Heopranmnueckass xumusi [DnekTpoHHBI pecypc| : nmabopatopubiii npaktukym / C.A. Coxkososa [u
ap.]. — DNEeKTpoH. TEeKCTOBbIE NaHHble. — BopoHnex: Boponexckuil I'ocynapcTBeHHbI ArpapHblil

Yuuepcurer um. Ummeparopa Ilerpa I[leporo, 2017. — 93 ¢. — 2227-8397. — Pexum nmocryma:



http://www.iprbookshop.ru/72709.html

4 Heopranuveckass XUMHs [DJIEKTPOHHBIN pecypc] : madoparopHsiid npaktukyM / O.B. JIpsikoHOBa [1
ap.]. — DJEeKTpoH. TEeKCTOBbIE JaHHble. — Boponex: Boponexckuil ['ocynapcTBeHHbIN ArpapHblit
VYuusepcurer um. Ummeparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/72708.html

JlaGopaTtopHnast pabGora Ne 9
Tema: OKHCINTENBbHO-BOCCTAHOBHTE/IbHbIE PEAKIUH.

Ienv pabomoi: I/I3yquI/Ie OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ Ha IIpUMEpe peaKHI/Iﬁ Ha

IIpUMeEpe peakluii METAJUIOB C KUCIOTaMU M IIEJI0YaMH, BIMSHUE XapaKTepa Cpeibl HA OKUCINUTEIbHO-
BOCCTAHOBUTEJBHBI  MPOLECC, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHYIO  JIBOMCTBEHHOCTh  BEIIECTB,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHYK)  PEAKLUHUHA  JUCHPOPOPLMOHUPOBAHUSA, BHYTPHUMOJEKYISPHOU
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHON PEAKIIUN.

Dopmupyemuvie komnemenuuu. OIIK-1.

Teopemuueckas uacmep:

OKuUCIINTEIIBHO-BOCCTAHOBUTEINIBHBIE PEAKLUM — O3TO PpPEeaklUH, COINPOBOXKAAIOLIMECS IEPEX0I0M
OJICKTPOHOB OT OJJHUX aTOMOB WJIM MOHOB K JAPYIruM, APYTUMH CJIOBAMHU — 3TO pPCAKLUH, B PE3YyIbTATC
KOTOPBIX U3MEHSIOTCS CTENIEHN OKUCIIEHHS 2JIEMEHTOB.

Crenenp OKHMCIEHUS — 3TO 3apsj aTOMa JJIEMEHTAa B COEAMHEHHWH, BBIYUCIICHHBIM W3 YCIOBHOIO
MMPCANOJI0XKEHUA, YTO BCC CBA3M B MOJICKYJIC ABJIAOTCA HOHHBIMU.

CreneHb OKUCIEHHS PUHATO YKa3bIBaTh apaOCKOW U@POIl HaJ CUMBOJIOM AJIEMEHTA CO 3HAKOM ILIIOC

Wi MUHYC niepen uudpoii. Hanpumep, eciu cBs3pb B Mosekysie HCI nonnas, To BOZOPOA U XJIOp HOHBI €

+ -1
sapsamu (+1) u (—1), cnenoBarensuo HCL,

HJ'ISI TOr0 4YTOOBI pacCcyuTaTtb CTCIICHb OKHCJIICHUA JIF000T0 DJICMCHTA, H€06XOJII/IMO IOJIB30BaThHCA

CICOYIOIIMHU ITPABUTIAMMU .

0 0 0 0 0

1. CreneHb OKHCIIEHHUSI aTOMOB B IIPOCTHIX BEI[ECTBAX PaBHA HYIIIO: H2,Cl2,02,C,Me (meramn

B CBOOOJHOM COCTOSTHUM).
2. Crenenp okucieHus: (+1) Bo BceX COeNMMHEHHMSX MMEIOT mienodHble metamisl (IA rpymma) u

BOAOPOd, 3a UCKIIFOYCHHUEM THAPHUIO0B aKTUBHBIX METAJIJIOB, TAC CTCIICHb OKUCICHUA BOOOPOa

+1 -1 +2 -1

paBHa (—1), Hanpumep NaH, CaH,.

3. Crenenb okucineHHs +2 BO BCEX COCIMHEHHUSX HMMEIOT MIeNOYHO3eMenbHbie MeTamsl (II A

rpymnmna).


http://www.iprbookshop.ru/72709.html
http://www.iprbookshop.ru/72708.html

4. Kucnopom wuMmeeT cTeneHb OKHUCICHHS (—2), BO BCEX COCAMHEHHUSAX, KpPOME IEPOKCHUIOB

+1 -1 +2 -1 +2-1

(I—12 O2’Baoz) u bropuna kuciopona O F2.

5. Anre6pqueCI<a;1 CyMMa CTEIIEHEH OKHCIICHMS BCEX 4JaCTHUI B MOJICKYJIC paBHA HYJIIO, @ B HOHE —

+1 -1 +5-2

- -1 _
apsny mona HCl— +1-1 =0, NO3; = (NO3)" = +5+3(-2)=1

+2 -1

> _
6. CTeleHb OKHCIIEHHS HOHA STIeMeHTa paBHa 3apsty wona: “& C12 <> Ca2* + 2CIt,

7. He cnenyer myraTh MOHATUS «BAJCHTHOCTbY» M «cTeneHb okucieHus». Tak B Nz, NHs, NaoHa,

NH.OH BaneHTHOCTh (KOBaJICHTHOCTH) a30Ta paBHA TpPeM, TaK Kak a30T oOpa3yeT Tpu

0 -3 -2 -1

N>, NH;, N> H,, NH,OH.
KOBAJICHTHBIE CBAA3HM, @ CTENEHb OKUCIICHUS pa3iMyHa; 2’ 3» N2 a4y 20

Oxwuciienne u BoccTaHOBieHUE. OKHCICHHEM Ha3bIBaCTCS OTIauya JJIEKTPOHOB, B pe3yJbTaTe dYero
CTCNEHb OKHCICHHS O3JEMEHTa IIOBBIMIACTCS. BOCCTaHOBICHHEM HA3bIBACTCS IPHCOCIUHCHHE
3JIEKTPOHOB, B PE3YJIbTATE YETO CTEIICHb OKHCICHHS JIEMEHTA TOHMKACTCS.
OKUCIIUTENIbHBIC ¥ BOCCTAHOBUTEJIBHBIC MIPOIIECCHI TECHO CBS3aHBI MEXY COOOM, TaK KaKk XMMUYeCKas
cHUCTEMa TOJBKO TOTJIa MOXKET OTIaBaTh OJIIEKTPOHBI, KOTJAa JApyras CHUCTeMa WX HPUCOCIUHSET
(oxucnumenvro-eoccmanosumenvnas cucmema). IIprucoeUHAIONIAS CKTPOHBI CUCTEMA (OKUCAUMEIb)
caMa BOCCTaHABJIMBaeTCs (MIPeBpallacTcs B COOTBETCTBYIOIIMN BOCCTAHOBHUTENB), a OTIAIOIIast
AJIEKTPOHBI CUCTEMa (8occmanogumens), caMa OKHCIsSeTcs (TpeBpaiaeTcsi B COOTBETCTBYHOIIUMA
OKUCJIUTEIND).
K munuunwvim oxuciumensim OTHOCAT:

1. Dnementapusie BemecTBa — Cl, Bra, F2, I2, O, Oa.

2. CoenuHeHMsI, B KOTOPBIX 3JEMEHTHI MPOSIBIIAIOT BBICIIYIO CTEHCHb OKHCICHHS (OIMpeaesaeTCs

HOMEPOM T'pYIIIbI) —

+7 +6 +6 +5 +5 +7
KMnO,, K, Cr,0,, H, SO,, HNO,, KClO,, KClO,,

+7 +5
KIO,,KIO;ura

3. Karnon H' ¥ MOHBI METAJUTOB B WX BBICIIEH cTerenn okucienus — Sn**, Cu?*, Fe®* u T. .
K munuunvim 6occmanogumensim OTHOCHT:
1. DnemeHTapHble BellecTBa — MeETAIbl (HAUOOINbINAs BOCCTAHOBUTENBbHAS CIOCOOHOCTH ¥

mienoyHsix Metamion), Hz, C, CO.

2. COGI[I/IHGHI/IH, B KOTOPBIX OJIEMCHTBHI IMPOABIAIOT HU3IIYIO CTCIICHb  OKUCJIICHUA —

-3 -2 -1 -1 -2
NH,,H, S,HI, HC], K, S ut.a.

3. VoHbI METAUTIOB HU3IIEH CTENeHH oKkucienus — Sn?*, Cu*, Cr3*, Fe?*.
OKHCIUTENBHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTh. Coedunenus @vicuieli CmeneHu OKUCIeHUs,

HpI/ICYHICfI JAaHHOMY 3JJICMCHTY, MOI'YT B OKHUCIUTCIIBHO-BOCCTAHOBHUTCIBHBIX PCAKIHAX BBICTYIIATh



TONBKO B KA4YeCTBE OKHCIUTENICH, CTEIEHb OKHCIICHHS JJIEMEHTa MOXET B 3TOM CJydae TOJIBKO
noHmxkatbcsl. CoeouneHus Huzwiel cmenewu  OKUCAeHUs MOTYT ObITh, HAO0OPOT, TOJBKO
BOCCTAHOBUTE/ISIMU;, 3JIeCh CTCIICHb OKHCJICHHUS 3JEMEHTAa MOXET TOJIBKO IOBBINIATBCSA. Ecim ke
JJIEMEHT HaXOJHUTCSI B TIPOMEKYTOYHOM CTENEHU OKHUCIIEHHUS, TO €r0 aTOMbl MOTYT, B 3aBUCUMOCTH OT
YCIIOBHH, TPUHUMATh DJIEKTPOHBI, BBICTYIAs B KA4eCTBE OKHCIUTEIS WA OTAaBaTh DJICKTPOHBI,
BBICTYMAas B Ka4€CTBE BOCCTAHOBHTEIIS.

Tak, Hanpumep, CTENEHb OKUCIEHHUS a30Ta B COCIMHEHUSIX U3MEHsieTcs B mpejaenax oT (— 3) mo (+5)
NHs, NH4OH - Tompko BoccTaHOBHUTEIH

HNO3, conmu HNO3 - TOJIBKO OKMCIUTENIN

CoenvHeHUs € TPOMEKYTOYHBIMU CTEMEHSIMHU OKHUCICHHS a30Ta MOTYT BBICTYNaTh B KauyecTBE
OKHCJIUTEJICH, BOCCTAHABIMBASCH JO HUBIIMX CTCIICHEH OKUCJICHUS, UM B KAYSCTBE BOCCTAHOBHTEIICH,
OKHCJISIACH JIO BBICIIHUX CTCICHEH OKUCICHUS

Meton  3neKTpoHHOTO  OanaHca  ypaBHHBAHHS — OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
3aKJIFOYAeTCsl B BHIIIOJHEHUU CIIEAYIONIEro MpaBuiia: YUCIO 3JIEKTPOHOB, OTJAHHBIX BCEMHU YaCTUIIAMU
BOCCTaHOBUTEJIEH, BCET/Ia paBHO YHCITY 3JIEKTPOHOB, IPUCOEAUHEHHBIX BCEMU YaCTUIIAMU OKHCITUTENEeH
B JIAHHOM pEaKLIHH.

Obopyoosanue u mamepuaivl:

PeakTuBbl, HEOOXOMMBIE Il TaHHOW PabOTHI, BHICTABISAIOT HA MOJKH Ja00paTOPHBIX CTONIOB. Peakue
PEaKTHUBbI, KOHLIEHTPUPOBAHHbIE KUCIOTHI M INENIOYM, Naxyyue BellecTBa (Hampumep, CepoBOJOPO/,
OpoMHasi BoJia M JIp.) XpaHAT B BBITSHKHOM HIKaQy.

OcHoBHasl XUMUYecKasi ocyAa: NpoOUPKU (B IUTATHBE), KOJIObI, XUMUYECKHE CTAKaHbI MOCIE pabOThI
TIIATEIbHO BBIMBITH;, BECHl C Pa3HOBECOM, MPHUOOPBI, UCHONb3yeMas Ui MPOBEICHHS OTIACIbHBIX
1a00paTOPHBIX PabOT, BHIAAETCS U CIAETCs YMCTas JJAOOPAHTY.

Texnuka 6ezonacnocmu NPU BbINOJIHCHUU J1A00PAMOPHOUL Da60mbl.'

-aKKypaTHO 00pamiaThCsi CO CTEKISTHHOW XMMHUYECKOM MOCYy/I0il. OCTaTKu pa3OuTOM mocyasl youpaTh C
IIOMOUIBIO COBKA M IETKU;

-Bce paboThl, CBA3aHHBIE C BBIJCJICHHEM SJIOBUTHIX, JIETYYMX M HEMPUATHONAXHYIIMX BEIIECTB,
MIPOBOJMTH B BBITSKHOM HIKady;

-IIpU ONPEAEJICHUHN 3allaxa BENIECTB OTBEPCTHE COCYJa JepxkaTh Ha paccrtossHuu 25-30 cm oT juua,
HampaBJsis K cebe CTPYIo ra3a MocTynaTreIbHbIMHU JBH)KEHUSMU JIaJIOHU OT OTBEPCTHUS K JIUILY;

-IpY HAJMBAHWM DPEAKTUBOB HE HAKJIOHATHCA HAJ COCYIOM BO HM30€XaHHE MOMafaHus OpbI3T WIK
YacTHUIl Ha JINIIO WIH OACKIY. IpU pa30aBIeHUN KOHLEHTPUPOBAHHBIX KUCJIOT BIUBATh KUCIOTY B BOJY,
HO HE HA00O0POT;

-IIpH HarpeBaHUM MPOOUPKHU HE JepKaTh €€ OTBEPCTHEM K ce0e MM B CTOPOHY COCEa. HE HAKIIOHATHCS

HaJ| HarpeBaeMoU JKUIKOCTHIO BO H30EKaHUE MONadaHus €€ Ha JIUI0, PYKH WU OJEKIY;



-ropsiYde MpeaMETbl MOXHO CTaBUTh TOJIBKO Ha acOECTOBBIM KapTOH, acOECTHMPOBAHHYIO CETKY WU
APYTYIO CHENHUATIbHYIO MOJCTAaBKY;

-HEJb35 TOJIB30BATHCS HIEKTPONPHUOOpPaMu 06€3 COOTBETCTBYIOIIETO HHCTPYKTAXa. MPH BKIIFOYCHNUHU UX B
CeThb HeJNb3s IePKAThCs 38 METATMUECKUE TPEAMETHI (TpyOBI, KpaHbl U T.I1.). 3allpelIaeTcsl BKIOYATh U
BBIKJIIOUaTh 3JIEKTPONPUOOPEl MOKPBIMH pPyKaMH, a TaKXKe I0JIb30BAThCA HEHUCIPABHBIMU WU
MMEIOIIMMU Or0JIEHHBIE POBOA IPUOOpaMH;

-3anpeaeTcs MPUHUMATh MHIY B XUMHYECKON J1ab0opaTopuu U MUTh BOAY U3 JIAOOPATOPHON MOCYIBI. -
-KaTerOpHYECKH 3arpelaeTcs MpoOdoBaTh pEakKTHBHI Ha BKYC;

-IpY MONAJaHUM HA JIMLO WIM PYKH OpBI3r KOHIEHTPUPOBAHHBIX KHUCJIOT I10OCJIE CMBIBaHUS BOJOU
IIPOMBITh CJIa0BIM PAaCTBOPOM COJIbI. IIENOYH CIEAYET CMBIBAaTh O TE€X IOpP, [TOKA y4acTOK KOXKH, Ha
KOTOPBIN OHA TIOMala, He MEePECTaHeT ObITh CKOJIB3KUM; 3aTeM IPOMBITH CIIA0BIM PACTBOPOM YKCYCHOM
KHCJIOTHl U HAJIOKUTh TIOBSA3KY W3 BaTbl, CMOUYEHHON 3%-HBIM pacTBOpPOM IEepMaHraHaTa Kaimus (W3
anTeyKy B TaOOpaHTCKOH Kadenpsl);

-110 OKOHYaHUM PaOOThl BBIKJIIOUUTh U3 CETHU BCE AJIEKTPOIPUOOPHI, MEPEKPHITh I0Jauy ra3a U BOJbl B
naboparopuro u yopaTh pabouee MecTo;

-000 BCceX HECUACTHBIX CIy4yasX HEMEUIEHHO cooOLIaTh PENoJaBaTeI0 Uild JIADOPpaHTYy.

Ilpaxmuueckas uacmeo:

Omnpit Nel. B3anmopelicTBHe METAJIIIOB € KMCJIOTAMHU U IIEJIOYaAMHU.

W3yuenne B3auMoOJEHCTBHS IIMHKAa C  pacTBOPaMU  CEpPHOM  KHUCIOTHl  (pa30aBieHHOH U

KOHILEHTPUPOBAHHOMN) U C pacTBOPOM ILENOUYH. B Kakj0M onbITe B IpoOMpPKHU HanelTe 2-3 M pacTBOpa

KHUCJIOTHI WJIM MIENOYH ¥ OPOCHhTE MO OAHOU rpaHyJsie IIUHKA.

PazGeputech, Kakoil MOH B KaX/IOM Cllydae sIBJISIeTCS OKHCIUTeaeM. Bo Bcex ombiTax ¢ OKMCIUTEIbHO-

BOCCTAHOBUTEJIbHBIMU PEAKLHUSAMHU COCTAaBbTE 3JEKTPOHHO-WOHHBIE CXEMBl, HalguTe KO3()UIIMEHTHI

IIPY OKHUCIIUTENE U BOCCTAHOBUTEIIE, ONPECIIUTE CPeAy MPOTEKaHUs Tpoliecca, MOABEAUTE UTOT B BUJIE

MOHHOI'0, 3aTE€M MOJIEKYJIIPHOTO YPaBHEHHUS.

OmnpiT Ne2. BiustHue xapakrepa cpeibl Ha OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN ITPOLIECC.

A. Tlpoeenute peaknuto KMnOs + NaxSO3z + . — B KHCIIOH, HEUTPATBLHOW M MICIIOYHOM cpenax. Jlis

3TOro B MpoOUpKy K 2-3 mi pactBopa KMnOs mpubaBbTe KMCIOTHI WM IIENOYM U BHECUTE LIETOTKY

coma NaxSOsz. BerpsixHuTe wim nepememaiite pactBop B mpoOupke. B mepBom ciydae oOpasyercs

oecrBeTHbIil MnSOs, BO BTOpOM BhITIAAAaET TeTpadbopaTta HaTpusiii ocamok MnO2, U B IIEIOYHON cpesie

obpasyercs 3enénblit pactBop KoMnOa.

b. Onpenenure, B kakoii cpeae (HEUTpaIbHON, KUCION WK IIEIOYHOM) OyAyT MPOTEKaTh PEaKIHH.
MnO2 + Kl + .. —

CrCls +Br+ . —



B mepBom ciydae B mpoOMpKY BHOCST IIEMIOTKY cyxoro moporika MnOz, 3arem pactBopa KI u
ONPEIEIAIOT CPEAY PEAKLIUH.

OmbiT No3. OKUCIUTETbHO-BOCCTAHOBUTEIbHAS IBOUCTBEHHOCTD BEIIECTB.

A. K moaxucnenHomy paszbaBieHHOW kucinotoil pactBopy KMnOs noGaBeTe 10 0OeclBeYMBaHUS
pactBopa NaNO». K mogkucieHHOMY CEpHOM KHCIIOTOW pacTBOpY HoAMAa Kaiaus 100aBbTE HEMHOTO
pactBopa NaNO.. Uem 0OBsICHSIETCS BO3HHKalolee okpammBaHue pactBopa? KakoBa poss NaNO:2 B
TOW WM IpYrol peakiuu?

b. K nonkucnenHomy cepHoit kucnotoit pactBopy KMnOs no6aBpre HEOONBIION 00BEM pacTBOpa
nepokcuga Bogopoja. OOpatute BHHMMaHue, Kakod Bbiaensercs ra3. K monkucieHHOMY cepHOM
KHCIIOTON pacTBopy Hoauaa kamusi 106aBbTe Hebonbiioe komunuecTBo H202. Uto mpoucxoaur? Kakosa
pons H202 B aTOM ciydae? OOpaTuTe BHHMaHWE Ha COCTABJICHHE DJICKTPOHHO-MOHHBIX CXEM C
ydacTueM IepoKcuaa BOJOpoa.

Omnpit Ned. Peakiiuu caMOOKHUCIEHUSI-CAaMOBOCCTAHOBIIEHUS (AUCTIPONIOPLIMOHUPOBAHU).

Kpucrannuk fiona pactsopute B HEOOIBIIOM 00bEME PacTBOpa MIENOYH MIPU CIA00M HArpEeBaHUU.
3aKOHYMTE YPAaBHEHUE PEAKLIUHU:

I+ NaOH —NalOs + ...

Peaknus qucnponopuyMOHUpPOBAaHMS WIET B INEJIOYHOM cpene. Ecin moiydeHHBIM IOCIE peakiyH
pacTBOp MOJKUCIUTH, TO pEaKus IpoiiieT B 00paTHOM HampasiieHuu. [IpoBepbTe 3TO Ha OMBITE.

OmnpiT Ne5. BHyTpUMOIEKYIIPHOE OKACIEHUE-BOCCTAHOBIICHUE.

[enoTKy KpPUCTAIIMKOB AUXpoMaTa aMMOHHS TOMECTHUTh B (apdopoByr0 dalieyky W Harperhb [0
Hadana pasinoKeHus. OOpaTuTe BHMMaHHE Ha XapakTep OO0pa3yrolUXcs MPOAYKTOB U 3aKOHUUTE
ypaBHEHUE PEAKINU:

(NH4)2Cr207 — Cr203 + N2 +

IIpaBuna texHuku Oe3omacHocTH. CoOiromaliTe OCTOPOXKHOCTH MpH paboTe C KOHLEHTPUPOBAHHOM
CEpHOU KUCIIOTOM, 0coOeHHO ropsueii. He momyckaiite monaganus e€ B 11a3a U Ha KOXKY.

Tema: "OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH .

[IpoGnemuas cutyanus . B pesynbTate moiydeHHs MPOMBIIIJICHHBIM CIIOCOOOM a30THOM KHCIOTHI
Beiiengercss NO. PaspaGoraiite croco6 xuakodasHoro okuciaenus NO 1o Oonee BBHICOKOH cTeneHH
OKHCJIEHHUS a30Ta, COEIMHEHUE JI0JKHO OBITh YCTONYHMBBIM.

[Ipo6nemuas curyanus II. B mpomblluieHHBIX CTOYHBIX BoJax umeercs ¢rTopui Boaopona. Kakum
COEIMHEHUEM HaJI0 MOICHCTBOBATh, YTOOKI MOIYYUTh HEPACTBOPUMOE coeTuHEeHue Gpropuaa’?
[Ipo6nemuas cutyarus III. B crounoii Boge ¢propun non ocaxaeH B Buj CaFz 1eMeHTHOH NbLIbIO,
coctaB koTopoit CaO - CaS , cpena kucnas. Kakoi ra3z Oyaer BELICTATHCS TPU OCAKICHUH?

Kakum okucnuTeneM He00X0UMO MOICHCTBOBATh, YTOOBI 00€3BPEIUTh ATOT ra3?

Tpebosanusa Kk ohopmaenuio 1a60pamopHoi padomvl U OM4Uemy .




1.BrimonHeHue 1abopaTOPHBIX PabOT COMPOBOXKIAIOT 3aMHUCSAIMU B JTaOopaTOpHOM >KypHaie. Ha
TUTYJIBHOM JIUCTE JTAa0OPATOPHOTO JKypHAJIa JOJDKHBI OBITh MPEICTABIICHBI: Ha3BAaHHE YHHBEPCHTETA,
(haMuIHs ¥ MHUIIUANBI YYaIerocsi, HoMep Kypca ¥ TpYIIbl, y4eOHBIN TO/I.

2.0T4eT 0 BBIOJHEHHO 1a00paTOpPHOI paboTe JOKEH COACPKATh CIACIYIOIINE CBEICHHS:

*HOMEp paboTHI M €€ Ha3BaHHME;

*JIaTy BBIIIOJHEHHS PaOOTHI,

*IIeITb PAOOTHI;

*000pyI0BaHUE M MaTEPHUAJIbI;

*KpaTKOE TEOPETUYECKOE OMTUCAHHME;

*HOMEp M Ha3BaHUE OIbITA,;

*KpaTKOE OMHMCAHUE X0/a pabOThI C yKa3aHUEM YCJIOBHIA IPOBEICHUS OIIBITA;

*PUCYHKH M CXEMBI UCTIOJIB3YEMBIX TIPUOOPOB;

*Ha0JIFOICHMS,

*ypaBHEHUS MPOTEKAIOUINX PEaKIUii;

*pacu€Thl, TAOIHIIBI, TPAPUKH;

*BBIBO/IBI.

3.JIabopaTopHEIi )KypHAT HY)KHO BECTH YUCTO U aKKYPaTHO, 3aITUCH JIOJDKHBI OBITh JTAKOHHYHBIMH.

4.014€T 0 IpoBeAEHHOHN paboTe MPOBEPSET U MOAMUCHIBAECT MPEMOJABATENb.

5.K cnmage 3auéra mo mabopaTOpHOMY MPAKTUKYMY IOMYCKAIOTCS CTYACHTHI, BBIOJHUBIINE U
MOJIMMCABINE y TIPENOaBaTessl BCE JIOMAIHAE W JIA0OpaTOpPHBIC Pa0OTHI, CHABIINE KOJUIOKBHYMBI,
aKTUBHO Y9aCTBOBAaBIIIME B pa0OTE CEMUHAPOB.

6.CTyaeHThI, MOTYYHBIINE 3a4€T MO TaOOPATOPHOMY MPAKTUKYMY, TOMYCKAIOTCS K cjaue dK3aMeHa
M0 KypCy HEOPraHMYECKON XUMUHU.

Koumponwvhbie gonpocet :

1. OxucauTen U BOCCTAaHOBUTEIN

2. Knaccugukanusi OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX peaKIuii
3. OcHoBHble nipaBuia coctaBieHuss OBP

4. O6mue 3akoHOMepHOCTH TIpoTekanus OBP

5. OcHoBHBIE cxembl OBP

5.1. Cxema BOCCTaHOBJICHHS [IE€PMAaHTaHATOB

5.2. Cxema BOCCTAHOBJICHHSI XpOMAaTOB/OUXpOMAaTOB

5.3. PaznoxeHne HUTPATOB

5.4. OKHCIIUTENIBHBIE CBOMCTBA A30THOM KUCIIOTBI

5.5. B3aumonencTBue METAJLIOB C CEPHOU KUCIIOTON

Cnucok q1umepamypbt.




1.Meronnyeckue yka3aHUS MO BBIIOJHEHHUIO J1a0OpAaTOPHBIX PA0OT MO AUCHUIUIMHE «XHUMHUSD») s
cTyAeHTOB HanpasieHusa noarotoBku 08.03.01 CtpourtenbCcTBo.

2.Metoanueckue ykazaHus il OOy4aromIMXCs [0 OpraHu3allMd W MPOBEICHUIO CaMOCTOSTENbHOU
paboThI 1O TUCIHITIIMHE «XUMHUS» A7 CTyeHTOB HanpasieHus moaroroBku 08.03.01 CtpourenseTso.
3.Heopranunueckass xumusi [DnekTpoHHBI pecypc]| : mabopatopublii npaktukyMm / C.A. CoxkosoBa [u
Ip.]. — DJIEKTPOH. TEKCTOBbIE JaHHble. — BopoHex: Boponexckuil ['ocyaapcTBeHHBIM ArpapHbIil
VYuusepcurer um. Mmmneparopa Ilerpa IlepBoro, 2017. — 93 ¢. — 2227-8397. — Pexum goctyna:
http://www.iprbookshop.ru/72709.html

4 Heopranuveckass XUMHs [DJIEKTPOHHBIN pecypc] : nmadoparopHsiid nmpaktukyM / O.B. JIpsikoHOBa [H
ap.]. — DIeKTpoH. TEeKCTOBbIe NaHHbIe. — Boponex: Boponexckuit ['ocynapcTBeHHbI ArpapHblit
Yuusepcurer um. Mmmeparopa Ilerpa Ilepsoro, 2016. — 150 c. — 2227-8397. — Pexum nmoctyma:
http://www.iprbookshop.ru/72708.html
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BBEJIEHUE

Llenbl0 MOATOTOBKM K CaMOCTOSTEIBHOMY M3YYEHHUIO JIMTEPAaTyphl MO TeMaM JUCHUIUINHBI
ABJSIETCSl coOeceoBaHME C MpernoaaBaTeleM Mo oT4eTy (YCTHOMY). 3agadaMyd HpU THOATOTOBKE K
CaMOCTOSITEIbHOMY M3YyYEHHIO JIMUTEPATYPHl 10 TEMaM IUCIHILIUHBI — KOHCIIEKTHPOBAHUE CTYACHTOM
KOHCIICKTOB.

CamocrosTenbHas paboTa HmpeaycMaTpUBAaeT CIEAYIOIIME BUIBI: CaMOCTOSTEIBHOEC H3Y4YCHUE
JUTEPATYphl MO0 TeMaM, MOATOTOBKA K MPAKTUYECKUM 3aHATHSAM, MOATOTOBKAa K KPYIJIOMY CTONY IO
TEMaM.

BrimonHenue 3amaHuii IO CaMOCTOATENIFHON paboTe MO3BONISAET CTYJACHTY 3aKPENUTh 3HAHUS U
pUOOpeCcTH MPAKTUIECKNE HABBIKM B 00JIACTH HKOJIOTHH.

JIns TOCTHDKEHMSI BBICOKHMX PE3YNbTaTOB YCBOCHHS y4eOHOTO MaTepHaia MO Kypcy «XUMHS»
OakanmaBpaM HEOOXOJUMO OCO3HAHHO TIOAXOJUTH K BBHIMOJHEHUIO 3aJaHUil [UIS CaMOCTOSTEIBbHOU
paboThl, BHUMATEIBEHO 03HAKOMUTBCS C PEKOMEHIOBAHHOI OCHOBHOM U JIOTIOJHUTEILHOM JTUTEPaTypOi.

bakanaBpamM HEOOXOAMMO IOMHHTB, YTO MLEJIbIO MPAKTHYECKUX 3aHATUHA IO TUCIHILUIMHE
«XuMus» ABJIsieTCsl 0000IIEHIE U CUCTEMATHU3aIHsI TECOPETHUECKUX 3HAHUM, TIOTyYCHHBIX Ha JICKIHSX, a
TaKKe MPUOOPETEHHE MPAKTHYECKINX YMEHUH M HAaBBHIKOB. B 3TOil CBsI3M Ha ceMuHapax IOJKHO OBITH
OPraHM30BaHO COTPYAHUYECTBO OaKalaBPOB M MPENOAaBaTENsd, UX B3aUMOIOMOIIb, KaKIbIH OakaiaBp
JOJDKEH OCO3HAaBAaTh, YTO UMEET MPABO HA MHTEIUICKTYAIbHYIO aKTUBHOCTb, OBITh 3aHHTEPECOBAHHBIM B
JOCTIDKEHUH OOIIeH LeMH CEeMHUHApOB, JODKEH NMPUHUMATh Y4YacTHE B KOJUIGKTUBHOW BBIPaOOTKE
BBIBOJIOB U PEILICHUH, B YCIOBHUIX COBMECTHOI PaOOTHI 3aHUMATh aKTHBHYIO MO3UIIHIO.

B xoze moAroToBKM K 3aHATHSAM OakalaBpaM CIEAyeT YYUTHCS TOYHO BBIPAXKaTh CBOU MBICIH B
JOKJIaJIe WM BBICTYIJICHUH TI0 BOIPOCY, aKTUBHO OTCTaWBaTh CBOIO TOYKY 3PEHHs, apIyMEHTHPOBAHO
BO3paXkaTh, ONPOBEPTaTh OMUOOYHYIO TIO3UIIUIO.



1. OOmas xapakTepHCTHKA CAMOCTOATEILHON PaGoThl 00y4aIOIUXCS IIPH H3Y4YeHUH
AUCHUILIUHBI «XUMHS»

Hucnunimza «XuMus» oTHOCUTCS K nuciuruiniaMm bioka b1.0.12 u ocBanBaeTtcs cTyieHTaMu B
teuenue 108 yacos. Ee ocBoeHne mporcxoaut Bo 2 cemecTpe.

6,0 daca oTBomATCS Ha ayaUTOpHBIE (DOpPMBI PabOTHI (JEKIMH M JIAOOPATOPHBIC 3aHSATHS),
KOTOPBIE MPOBOJSATCS MPH HETMOCPEACTBEHHOM y4acTuu mpenoaasarens u 95,25 4acoB oTBOAUTCS AT
CaMOCTOSITENIbHOM, WM BHEAYAUTOPHOM, paOOTHI CTYICHTOB.

Ha nepBom 3Tane He0OX0IMMO 03HAKOMHTBHCS ¢ paboyeil mporpaMMoii TUCIUITIIMHEI, B KOTOPOM
PaccMOTPEHO coepKaHUe TEM MPAKTUUYECKUX 3aHATHI JUCHMILTUHBI, BUABI CAMOCTOSTEIILHON paboThI,
TaKHe KaK:

- CaMOCTOSITEJIbHOE U3yYEHHUE JIUTEPATYPHI 110 TEMaM;

- HOJrOTOBKA K JJAOOPATOPHOMY 3aHSTHIO.

Kaxxaplii Bu caMOoCTOATEIbHON PabOThl UMEET LIEH U 3aJIa4H.

[lensiMu  CaMOCTOSITEILHOTO HW3YYEHUSl JIUTEPATyphbl SBISETCS OBJAJCHHE CIETYIOIUMU
xomrerennusamu OITK-1.

3amaun caMOCTOSTENLHON paObOThl (POPMHUPYIONINE KOMIETCHIINH:

- CIIOCOOHOCTH K CAaMOOPTraHU3alliU U caMo00pa30BaHUIO;

- TOTOBHOCTh YCTAHaBJHMBATb U OINPENEIATH MPUOPUTETH B cepe MPOU3BOJACTBA MPOAYKIUU
MUTaHUs,, 0OOCHOBBIBATH MPHUHITHE KOHKPETHOTO TEXHUYECKOrO DELICHUS MpU pa3pabOTKe HOBBIX
TEXHOJIOTUYECKHX MPOLIECCOB IPOU3BOJCTBA NPOAYKIIMY MUTAHUS; BbIOMPATh TEXHUYECKUE CPEICTBA U
TEXHOJIOTUH C YYE€TOM KOJOTHYECKHUX MOCIEACTBUIA UX IPUMEHEHHS.

BoinonHenue 3agaHuil 1o caMOCTOATEIbHOW paboTe MO3BOJIAET CTYIEHTY 3aKpENUTh 3HAHUS U
IpUOOpeCcTH MPAKTUYECKNUE HABBIKM B 00JIACTH HKOJIOTHH.

Kasxxnprit Bu caMocTosATeTsHON pabOThl UMEET ONpeiesieHHbIE (POPMBI OTUETHOCTH.

2. Ilnan-rpadguk BHINOJHEHHS CAMOCTOSITEILHOH PadoThI

Konrr CpenctBa u OO0BeM 4acoB, B TOM YHCIIE
peanusyem TEXHOJIOTHH CPC KonraktH | Bceero
BIX OLICHKH as pabora
Bun nesrenbHOCTH
KOMIICTCHI] c
N CTYAEHTOB
ui, IperoaaBa
VHIUKATOP TEIEeM
a(oB)
2 ceMecTp
OIIK-1 IToaroToka k mabopaTopHBIM Ortuer 1 0,09 0,9
pabotam MTMCHbMEHHBIN
OIIK-1 CamocrosrenpHoe m3yueHue | CoOecemoBanue 126 7,91 134,1
JIUTepaTypsl o Temam Ne -
18
Wtoro 3a 2 cemectp 127 8 135
Hroro 127 8 135

3. KOHTpOJ’lebIe TOYKH M BUABI OTYETHOCTHU 110 HUM

Onucanue MKAJIbI OLEHUBAHUS
PeliTuHroBass cuctemMa OIICHKM HE MPEIyCMOTPEHO IS CTYACHTOB, OOYYArOIIMXCS Ha
00pa3oBaTeNbHBIX MpPOTpaMMax YPOBHS BBICHIETO OOpa3oBaHMs OakajlaBpuaTa OYHO-320YHOM
(hopMBI 00yUCHHS.
[IpomexyrouHnas arrectauuss B (opMme SK3aMeHa MpeaycMaTpUBaeT IPOBEJICHUE
00s13aTeNTbHON YK3aMEHAIMOHHON TMPOIIETYPHI.



OLIGHKa «OTJUYIHO» BBICTABIICTCA CTYACHTY, €CIIN HCO6XOIII/IMBIC MPAKTUYCCKUC KOMIICTCHIIUN
B OCHOBHOM C(hOpPMHUPOBAHBI, KAUECTBO X BBINMOJHEHUS JTOCTATOYHO BhICOKOE. CTYIEHT TBEPJAO 3HAET
MaTepHall, paMOTHO U IO CYIIECTBY M3JIaraeT ero, He J0MycKas IpyObIX HETOUHOCTEH.

OreHKa «XOPOII0» BBICTABISETCS CTYIACHTY, €CIIM HEOOXOANMBIE MPAKTHUECKHE KOMIETCHIINU B
OCHOBHOM C(bOpMI/IpOBaHBI, Ka4y€CTBO HX BBIIIOJIHCHHUA AJOCTAaTOYHO BBICOKOC, HO CTYI[GHT A0IIYyCKaceT
CYILECTBEHHBIE OIIMOKN B M3JI0KEHUH BOIIPOCOB MOBBIIIEHHOTO YPOBHSI.

OneHKka «yI0BJIETBOPUTEIbHO» BBICTABIACTCS CTYACHTY, €CIM OH HE TBEpJO 3HAET CYyTh
M3J1araeéMoro MaTepHaina, He MpOSBISAET aKTUBHOCTH B COOECENOBaHWHM, HEYBEPEHHO OTBEYaeT Ha
BOIIPOCHI, AOITYCKad CYIICCTBCHHBIC OH_II/I6KI/I, HC OTBCYACT HA BOIIPOCHI MOBBIMICHHOTI'O YPOBHA.

OueHka «HeyI0BJIeTBOPUTEIHLHOY BBICTABISIETCS CTYJICHTY, €CIIM OH HE 3HACT CYyTH M3JIaraeMoro
Marcpuraia, HC MPOABJIACT aKTUBHOCTH B CO6CC€I[OB3,HI/II/I, HCYBCPCHHO OTBCYACT HA BOIPOCHI, NOITYCKasa
CYILECTBEHHBIE OIIMOKH, HEOOXOAMMBIC MPAKTUYECKHE KOMIIETCHIIMH He C(OPMHUPOBAHBI, U Y4acTHe
OLIEHEHO YMCJIOM OAJIIOB, OJM3KUM K MHHUMAIIBHOMY.

4. MeTonu4yeckue peKOMeHIANNHN 10 M3YyYeHHIO TEOPETHYECKOI0 MaTepuasia

IIpu pabote ¢ naUTEpaTypHBIMH MCTOYHUKAMH Ba)XHO YMETh NPABWJIBHO YWUTaTh, IOHUMATb U
3allOMUHaTh NPOYUTAHHOE. {151 MOHUMaHUS CIIOKHOTO TEKCTAa BaXKHO HE TOJIBKO OBITh BHUMATEJIbHBIM
IIPY YTE€HUH, UMETh 3HAHUS U YMETb MX IPUMEHATH, HO U BJIAJETh ONPEACICHHBIMUA MBICIUTEIBHBIMU
npuemamu. OOMH M3 HUX COCTOUT B KpailHE Ba)XKHOCTH BOCHPHUHHMMATh HE OTAEJbHBIE CJIOBa, a
IIPEUIOKEHUS U JJaKe 11eJIble TPYIIbI PEITI0KEHUH, T. €. ab3allbl.

[Ipu paboTe ¢ nuTEepaTypoii UCIOJIB3YIOTCS BBIMMCKU (00S3aTCIBHOE YCIOBUE BBIITMCOK — TOYHOE
yKa3aHHe UCTOYHHMKA M MecTa, OTKYy/la 3TO BbIMKcaHo). LlenecooOpa3HO BBIMMCKHU JiesIaTh Ha KapTOUKax,
4yTO 00JIerdyaeT UX XpaHEHUE U HCMoib3oBaHHe. lIpy 3amoJHEHUM KapTOYeK CleAyeT YYUThIBaTh, YTO
JIBA CaMOCTOSITEJIBHBIX BOIIPOCAa 3aHOCUTh HAa OJHY KapTOUYKYy HENIb3s, T.K. 3TO 3aTPYAHUT HX
KJaccuukanuo u xpanenue. Kaprouka nomkHa cofepxaTb 0003HaUEHHE €€ COoAep KaHMsl, HOMEp WU
mmdp, yKaszpIBaoOIUil ee MECTO B KapTOUKe, ATy 3alojHeHus, Oubauorpaduyeckre AaHHbIE. 3anucu
Ha KapTOYKe CleAyeT pacrojiaraTb Ha OJHON CTOPOHE, OHU JOJDKHBI OBITh YETKUMHU U JTOCTATOYHO
noJHbIMU. [Ipy BBIMUCHIBAHUM ITUTAT KpalHE BaXKHO COXPaHATh aOCOJIOTHYIO TOYHOCTh IpU Mepeaun
MBICIIEHl aBTOpa, CTaBUTh MX B KaBblUKU. lIpomycku B wnuTate [omyckarorcs (OTMEYaroTcs
MHOT'OTOYHEM), HO OHU HE JIOJDKHBI M3MEHSATh CMbIC/IA BbICKa3bIBaHMA. L{uTaTa 00s3aTeNbHO J0OJDKHA
ObITh CHaOXeHa yKa3aHHEM HCTOYHUKA.

B npouecce pa®oTsl Haj HM3ydaeMbIM MaTEpUalIOM COCTaBIseTCs IUIaH B LEIX Oojiee YETKOro
BBISIBJICHMM CTPYKTYpbhl TEKCTa, 3allUCH CHCTEMbI, B KOTOPOW M3jaraeT MaTepuai JaHHBIA aBTOp,
MOJITOTOBKM K BBICTYIUICHHUIO, A TaK)Ke JUIl HAIMCAaHUS KaKOH-JIMOO paboThl, 3allMCU CBOUX MBICIEH C
HOBOM cucTemaru3alueil Marepuana. B mimaHe Moryt BcCTpedaThCsl OTAENbHblE LU(PBI U Apyrue
(akTHUeCKue CBEACHUS, KOTOPBIE XOTS U HE SIBIISIOTCS COOCTBEHHO IIJIAHOM, HO ITOMOTal0T B OyayIieM
€ro MCMOJIb30BaHUM (K IPUMEPY, TP BHICTYIJICHUN ).

[Tpu n3yueHnH TEOPETUUECKOT0 MaTeprana TpedyeTcst COCTaBICHNE KOHCIIEKTa.

KoncnmekT — »3TO KpaTkas MNHCbMEHHas 3allCh COJEpXKAaHUS CTaTbH, KHHUTH, JIEKIUH,
npeJHasHauYeHHbIE JUIS MOCTEeNYIOIIEro BOCCTAHOBJIECHUS HMH(DOPMAIUM C PA3JIMYHOM CTEMEHBIO
MTOJIHOTBHI.

KoHcnekT — 3T0 cuctematndeckas, JIOTHYeCKU CBSI3HAS 3alMCh, O0bEAMHAIONIAs 1J1aH, BBITUCKH,
TE3UChl WM, MO KpalHel mepe, JBa M3 3TUX TUMNOB 3amucu. Vcxons W3 onpeneneHus, BBIMUCKU C
OTJENbHBIMU ITyHKTAMHM IJIaHA, €CJIU B LIEJIOM OHM HE OTPAXKAIOT JIOTUKU NPOU3BEACHHUS, €CIH MEXKIY
OTJIEIbHBIMU YaCTSIMH 3aIIUCH HET CMBICIIOBOM CBSI3U, — 3TO HE KOHCHEKT. B KOHCIEKT BKIIOYAIOTCS HE
TOJIKO OCHOBHBIE MOJIOKEHHUS, HO U JIOBOJbI, MX OOOCHOBBIBAIOIINE, KOHKPETHBIE (DAKTBI U MPUMEDPHI,
HO 6€3 X MoaPOOHOTO ONMKMCAHUSI.

KoHcnekTnpoBaHue MOKET OCYIIECTBIATHCS TPEMS CIIOCOOaMU:

- LUTHPOBaHUE (ITOJHOE WJIM YACTUYHOE) OCHOBHBIX IOJIOKEHUH TEKCTa;

- Iepeiaya OCHOBHBIX MBICIIEH TEKCTA «CBOUMU CIIOBAMU»;

- CMEUIaHHbBI BapUaHT.

Bce BapuaHThI IpeAnoararoT UCIOIb30BAHNUE COKPAICHUH.



[Ipu HanmMcaHWU KOHCIIEKTa PEKOMEHIYETCSI CIIeAYIOMIas OCIeI0BATEIIEHOCTD:

1. Tlpoananu3upoBaTh COJEp)KaHUE KaXKIOro ¢parMeHTa TEKCTa, BBIAENSAS OTHOCHUTEIHHO
CaMOCTOSITEITLHBIC IO CMBICITY;

2. Bplmenuts U3 Kax10i 9acTH OCHOBHYIO HH(OpMaIHio, yOpaB U30BITOYHYIO;

3. 3amucaTh BCIO BOKHYIO JJIS MOCIIEAYIONIET0 BOCCTAaHOBIICHUSI HH(OPMAIIUIO CBOUMH CIIOBAMU
WM LUTUPYS, UCTIONB3YsI COKPAICHUS.

Paznensior yeTbipe BUa KOHCIIEKTOB:

- TEKCTYaJIbHBIH,

- IJIAHOBBIH,

- CBOOOIHBIM,

- TEMAaTUYECKUU.

TekcTyaJbHBI COCTOMT W3 OTHEIBHBIX AaBTOPCKUX IUTar. HeoOXxonmMo TOJIBKO yMEHHeE
BBICTISITH (ppa3bl, HECYIIHME OCHOBHYIO CMBICIIOBYIO HArpy3Ky. JTO MPEKPACHBIH HCTOYHHUK JTOCIOBHBIX
BBICKA3bIBAaHUI aBTOpa U MPUBOAUMBIX UM (aKkTOB. TeKCTyalIbHbBIN KOHCTIEKT UCIIOJIb3YETCs JUIUTEIbHOE
BpeMsL.

IInaHoBBIH — 3TO KOHCIEKT OTAENbHBIX ()ParMEHTOB MaTepHalia, COOTBETCTBYIOLIUX Ha3BaHUSIM
ITYHKTOB MPEABAPUTEIBHO pa3padoTaHHOro miaHa. OH yYUT MOCIIEIOBATEIbHO M YETKO M3JIaraTh CBOU
MbICITH, paboTaTh HaJ KHHUIO#, 0000mmas cojepxanue ee B (HOpMyIUPOBKax IiaHa. Takoil KOHCHEKT
KpaToK, MPOCT U siCeH MO cBoed ¢dopMe. DTO AeNaeT €ro He3aMEHHUMBIM MocoOueM MIpu OBICTPOI
MOJATOTOBKE JTOKJIAJA, BBICTYTLICHUSI.

CB00OIHBII KOHCIIEKT — UHAMBUIYAIbHOE M3JI0KEHHE TEKCTa, T.€. OTPA)KaeT aBTOPCKHUE MBICIIU
gepes Baie COOCTBEHHOE BuieHUE. Tpedyercs neTaibHas mpopaboTKa TEKCTa.

CBOOOIHBINM KOHCIEKT MPEJCTaBIsIeT cOO0N coueTaHUe BBIIMCOK, IIUTAT, HHOTAA TE€3HCOB, 4acTh
€ro TeKCTa MOKET OBITh CHaO)KeHA TIaHOM. DTO Har0oJIee TOJTHOIICHHBIN BT KOHCIICKTA.

TemaTu4yeckuil KOHCHEKT — W3JIOXKEHHE WH(GOpPMAlMU TIO OJHOM TeMe W3 HECKOJIbKUX
HMCTOYHUKOB.

CocraBiieHHe TeMaTHYeCKOT0 KOHCIIEKTa YUUT paboTaTh HaJ TEMOM, BCECTOPOHHE 00/IyMbIBas €€,
aQHATM3HUPYS Pa3INIHBIC TOYKH 3PEHUS HA OJWH W TOT e BOMpoc. TakuM 00pa3oMm, 3TOT KOHCIIEKT
obyeryaet paboTy HaJ TEMOH MPHU YCIOBUU MUCIIOIB30BAHUS HECKOIBKUX UCTOYHUKOB.

Odopmiienue KOHCTIEKTA

1. HasBanne KOHCTIEKTHPYEMOTO MPOU3BEACHUS (UM €r0 YacTH) U €ro BBIXOTHBIX
JAHHBIX, T.€. OubIMorpaduyecKoe onrucaHue JOKyMEHTA.

2. [1nan Tekcra.

3. Nznoxkenne Hambosee CYIIECTBEHHBIX IMOJIOKCHUH HW3y4aeMOro MaTepuaia

(Te3uchl) MOCIE0BATENIBHO U KPATKO CBOMMH CJIOBaMU WJIM B BUJIE IIUTAT, BKJIIOYasi KOHKPETHbIE
(aKTbl U IPUMEPHI.

4, CocTtaBnsisi KOHCIEKT, MOKHO OTJICIbHBIE CIOBA W IIENIbIE MPEIIOKEHHS MUCATh
COKPAITICHHO, BBIIMHCHIBATH TOJIBKO KITFOUEBEIC CJIOBA, TPUMEHSTH YCIIOBHBIC 0003HAYCHMUS.
5. Urobsl (opma KOHCIEKTa KaK MOXHO Ooliee HArisgHO OTpaxalia ero

coJiep;kaHue, pacrosiaraiite ab3ampl «CTyeHbKaMiU» MOJOOHO MYyHKTaM U MOJANYHKTaM IUIaHa,
MPUMEHSIITe Pa3HOOOpa3HbIE CIOCOOBI MOMYEPKUBAHUS, HCIONB3YHTE KapaHJAIld U PYYKH
pa3HoOro IIBETA.

6. Hcnonp3yiiTe pedepaTUBHBIA  COCO0  M3JIOKEHUS  (Hampumep:  «ABTOp
CUHUTAET...», «PACKPBIBAET...»).
7. CoOcTBeHHbIE KOMMEHTAPHHU TOJIaraiiTe Ha MOJISX.

HToroseM IMPOAYKTOM CaMOCTOSATCIBHOI'0O HU3YUCHUSA JIUTEPATypbl II0 KOHKPETHBIM TEMaM
ABJIICTCSA KOHCIICKT, CPCACTBOM OLICHKU NAHHOT'O BUAA ACATCIIBHOCTH — COGGCCI{OB&HI/IC, TECCTUPOBAHUC.

MeToanyecKue peKOMeHAAUHH K CAMOCTOSITeILHOMY H3y4eHUI0 Tem Ne 1-18.
Bomnpocs! 1i1s1 codbecenoBaHust
ba3oBblii ypoBeHb
Tema 1. OcHOBHBIC TOHATHS XUMHH. 3aKOH SKBHUBAJICHTOB. ['a30BEIC 3aKOHBI
1. XuMHuueckass CHMBOJIHKA.



2. Baxneiimme KJ1acchl HEOPraHMYECKUX BEIIECTB.

3. HomeHknarypa HEOpPraHM4eCKuX BEIIECTB.

4. XuMU4ecKre pacueThl.

Tema 2. Ctpoenue aroma. [lepuoauueckuii 3akon [[.M1. Menzneneena

1. IlnanerapHas Mojieib aToMma.

2. KBaHTOBas TEOpHsI CBETA.

3. IIpeanonoxenus ae bpors.

Tema 3. Xumnueckas cBs3b. OCHOBHBIE XapaKTEpUCTUKHU. Buabl XUMHUECKUX CBSI3El

1. TloasipHOCTH MOJIEKYII.

2. Metoa MONEKYISPHBIX OpOUTaICH.

3. CasaspiBaroniyie U paspbixisitoniue opourtanu. [Topsaok u sHeprus cBs3u.

Tema 4. OCHOBHBIE NOHATUS TEPMOJAUHAMUKH. XHUMUYECKasi TEPMOJIMHAMUKA

1. OcHOBHbIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX ITPOLIECCOB.

2. IlpeBparieHus SHEPTUU MPU XUMUYECKUX PEaKLUsIX.

3. Tepmoxumusi. TepmoxuMudeckne ypaBHEHUSI.

Tema 5. Xumunueckass KUHETUKA. XUMUYECKOE PABHOBECHUE.

1. 3aBucUMOCTb CKOPOCTH PEAKLMH TO MPUPObl PEArUPYIOIINX BELIECTB.

2. CKOpOCTb peaKIy B FeTepPOreHHbIX CUCTEMAX.

3. LleHHbIe peakuuu.

Tema 6. O0mIMe CBOMCTBA PaCTBOPOB

1. Xapaxrepuctuka pactBopos. [Iporiecc pactBopeHus.

2. I'mapathl U KPUCTAIIIOTHAPATHIL.

3. PactBopuMocTs. [lepechilieHHbIE paCTBOPHI.

Tewma 7. PacTBOpBI 271EKTPOIIUTOB

1. OcoGeHHOCTH PacTBOPOB cOJIeH, KUCIOT U OCHOBAaHHH.

2. Teopust >7IEKTPOTUTHUECKON JUCCOIUAIIH.

3. Ilpouecc nucconuanuu.

Tema 8. OKUCINTEIHLHO-BOCCTAHOBUTENBHBIE MPOIECCHI. DIEKTPOXUMUYECKUE CUCTEMBI

1. OkucIEHHOCTh aTOMOB JIEMEHTOB.

2. CTaHDapTHBIA BOJOPOIHEIIN IEKTPO/I.

3. 3aKOHBI JIEKTPOJIN3A.

Tema 9. DneMeHThl opraHndeckoi XumMun. OpraHudeckue, 3eMEHTOPraHuuecKue u
HEOpraHUYECKUE OJIUMEPDI

1. Knaccudukanus opraHuuecKux COeJUHEHUS.

2. Kpemumii opranndeckne COeIMHEHUS.

3. DeMeHTOOpraHn4ecKre MOJIUMEpHI.

Tema 10. O0mIne cBOMCTBA HEMETAIIIOB.

1. Bopopoa. ®usnueckue cBoiicTBa..

2. Bonopon. [Ipumenenwe.

3. Bona. ®usnueckue CBOUCTBA.

Tema 11. O61mas xapakTepuCTHKa TOATPYIIIHI TaJOreHOB

1. Xnop HaxoxJeHue B mpupoje, pusndeckue cBoicTra. [lpumenenue.

2. X7I0pOBOOPO/I U COJISIHAsL KUCIIOTA.

3. ®rop, Opom u HoI.

Tema 12. Kucnopon u ero cBoicTBa

1. Haxoxaenue B pupo/ie, MOJydeHHE.

2. ®u3uyeckue CBOKUCTBA.

3. [IpumeHenue Kuciaopoa.

Tema 13. Cepa u ee cBoiicTBa.

1. Haxoxnenue B ipupojie ¢puznueckue cBoicTra. [IpumeHenue.

2. Okcup cepsl (IV). Cepuucras kucinora.

3. CBoiicTBa CEpHOM KUCIIOTHI M €€ MPAKTHUECKOE 3HAUCHHE.

Tema 14. CepoBoaopoa u Cynb(uIbL.



1. HaxoxxaeHue B pupo/ie.

2. ®usnyeckue CBONCTBRA.

Tema 15. A30T u ammuax.

1. Haxoxnenue B mpupoze, Gpu3nveckue CBONCTBA.

2. XuMuueckue cBoicTra. [Ipumenenue.

Tema 16. Oxcuapl a30Ta ¥ a30THas KUcaoTa. B3anMoaelicTBre a30THOW KUCIOTHI C METaJlJIaMU
Y HEMETaJIaMHU.

1. Azornas kucinota: pusnueckue cBoiictsa. [Ipumenenue. 2.  Conn a30THOM KUCITOTHI.

3. MusnepanbHbIe yI00pEHUs.

Tewma 17. Yriepon u ero cBOMCTBA.

1. Oxcuasl yriepona.

2. YronpHas KUCIOTA.

Tema 18. Oxcup kpemuus (IV) u kpemHueBas KUCioTa.

1. KpeMmHuii 1 ero cBoricTBa. XMMHUYECKHE CBOMCTBA. [IpuMmeHeHue.

2. Kpemuwuii u ero cBoiictBa. Haxoxaenue B npupoje, (pu3ndecKie CBOMCTBA.

3. Okcup kpemuus (IV) 1 kpeMHHEBast KHCIIOTA.

IloBBIlICEHHBIH YPOBEHD

Tema 1. OCHOBHBIE TOHATUSA XUMUU. 3AKOH 3KBUBAJICHTOB. |'a30BbIe 3aKOHBI

1. MonspHblil 00beM BeleCTBa.

2. Omnpenenenre MOJISIPHBIX Macc BEUIECTB, HAXOISAIINXCSA B Fa3000pa3HOM COCTOSTHUH.

3. IlapimansHOe 1aBICHHE Ta3a.

Tema 2. Ctpoenue atoma. [lepuoanueckuii 3akon [.11. MenneneeBa

1. TlonsATHe O KBAaHTOBOI MEXaHUKE.

2. KBaHTOBO-MeXaHWYeCKasi MOJIEIIb aTOMa.

3. CrnocoObl 3anucH 371EKTPOHHBIX KOH(UTYpaliii aTOMOB MOHOB.

Tema 3. Xumnueckas cBa3b. OCHOBHbIE XapaKTEPUCTUKU. BUIbI XUMUUECKUX CBSI3EN

1. Ompenenenne cocraBa KOMIUIEKCHOTO HOHA.

2. HomeHkIaTypa KOMIUIEKCHBIX COSTMHEHH.

3. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX COEIMHEHHH.

Tema 4. OcHOBHBIE TOHATHS TEPMOJIMHAMUKU. XUMHUYECKasi TEPMOIMHAMUKA

1. ®axTopsl, onpeensIone HanpaBiIeHUue MPOTEKAHUS XUMUYECKUX PEaKIUil.

2. Dutpomus u sHeprust [ mo6oca.

3. Dueprus ['enpmromnsia.

Tema 5. Xumunueckass KWUHETUKA. XMUMHUYECKAsi pABHOBECHE.

1. HeoGpatumsbie u oOpaTuMble peakiuu.

2. Xumundeckoe paBHoBecue. KoHCTaHTa XMMUYECKOTO PABHOBECHS.

3. Cmemenne xummuaeckoro paBHoBecust. [Ipunimi ste [llatemnse.

Tema 6. OO1IHie CBOHCTBA PaCTBOPOB.

1. ®usnyeckue CBOMCTBA BOJIBI.

2. JlmarpamMma cCOCTOSIHUS BOJIBI.

3. Xumuueckue cBOMCTBA BOJIEL.

Tewma 7. PacTBOpBI 3JIEKTPOJIUTOB.

1. CunbHbIE 2TEKTPOTUTHI.

2. VloHHO-MOJEKYISpHBIE YPaBHEHUSI.

3. IlpousBenenue pacTBOPUMOCTH.

Tema 8. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE MPOLECCHL. DIEKTPOXUMUYECKHE CHCTEMBI

1. IIpumeHeHne MeToa ANEKTPOHHO-NOHHOTO OallaHCca MPU PA3TUYHBIX PEaKIUsIX CPEIbl.

2. XMHYECKHE UCTOYHUKH TOKA. AKKYMYJISTOPBI.

3. Dnekrpoxumuyeckas nonspuzanusd. Ilepenanpsokenue.

Tema 9. DiiemMeHThl OpraHn4ecKor XuMun. OpraHu4ecKue, SIEMEHTOPraHuYEeCKUEe U
HEOpPraHUUYECKNE TIOJIUMEPDI

1. Teopus XUMHUYECKOTO CTPOCHHSI OPTAHUYECKUX COSTMHEHUHN

2. dochopopraHuyecKre COCTUHEHUS



3. Heopranuueckue moJuMepsl.

Tema 10. O0Omue cBOiicTBAa HEMETALIOB.

1. Bogopoa. XuMuueckre CBOMCTBA.

2. Bona. XuMuueckue CBOMCTBa.

Tema 11. O6m1ast xapakTeprucTHKa MOATPYIIIBI TaJJOTEHOB

1. Xnop nonydenue, XMMHYECKHUE CBOMCTBA.

2. Conu CoNSIHOM KUCIIOThI, KAYECTBEHHAs peaKliys Ha XJIOPU HOH.

Tema 12. Kucnopon u ero cBoicTBa

1. Tlony4yenue kucmoposa.

2. XuMH4€eCcKue CBOMCTBA.

Tema 13. Cepa u ee cBoiicTBa.

1. ITosryueHue, XUMHUYECKUE CBOWCTBA.

2. Oxkcup cepsl (VI). Cepnas kucnora.

3. Conu cepHoit kucioTel. KauecTBeHHas peakiius Ha Cyib(aT-HOH.

Tema 14. CepoBoaopoa u Cyib(HIbL.

1. [Tonyuyenue, XMMHUYECKHE CBOMCTBA.

2. Ilpumenenne cepoBOIOPOIA.

Tema 15. A30T u ammuax.

1. Commn aMMOHUS U UX CBOMCTBA, KAYECTBEHHAS PEAKIIHSI.

2. X¥MUYeCcKUe OCHOBBI TPOU3BOJICTBA aMMHAKA.

Tema 16. Oxcuapl a30Ta ¥ a30THas KuciaoTa. BanmopeiicTBue a30THOM KUCIIOTHI C METalIaMU
1 HEMETAaJUIAMHU.

1. A30THas KUCJIOTa: XUMUYECKHE CBONCTBA.

2. BzaumopeiicTBre a30THON KHCIIOTHI C METAJUIAMHU M HEMETAIIAMU.

Tema 17. Yrnepon u ero cBOMcTBA.

1. Conu yroibHOM KUCTOTHI.

2. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Tema 18. Oxcun kpemuus (IV) u kpemHueBast Kuciora.

1. [ToHsATHE O KOJIOMAHBIX PACTBOPAX.

2. Conu KpeMHHEBOU KUCIIOTHI.

3. [lonyuyeHue cTeka U HEMEHTA.

5. MeToauyeckue ykazanus (110 BuaaM padoT, pe1yCMOTpPeHHbIX padoueil nporpamMmoii
AUCHUIINHBI

Camocmosmenvhoe 8blnOIHeHUe 3a0aHUL

3amaHud W YOpaXHEHUs I CaMOCTOSTEIbHOM paboThl MPEUMYIIECTBEHHO COJepXkKarcs B
y4eOHO-METOIMIECKOM KOMIUIEKCE AUCIUTUIAHBI (METOAMUECKUX YKAa3aHUSIX K CEMHUHAPCKUM 3aHSATHIM
U METOJAMYECKHX YyKa3aHMSIX IO CaMOCTOSATENbHOM pabore cryneHToB). Kpome Toro, 3amanus u
VIIpaKHEHUS] MOTYT TIpeJIaraThCsi MPeroaaBaTeNisiMiu Kadephl, BENYIIUMH ceMUHapcKue 3aHsaTus. Ha
JEKIUSX MpenojaBaTeIy Takxke JaroT 3aJaHus Ul CAMOCTOSTeNTbHON pabOTHI.

B pamkax camocTosiTensHOW pabOThI CTYIEHTH CaMHd MOTYT TpeJiarath COOCTBEHHBIE TEMBI U
(OpMBI BBITTOJTHEHHS 38 JTaHUH.

Cnaua 3amaHus TIPOW3BOJAMTCS TPETOAABATENIO, BEAYIIEMY CEMHUHApCKHE 3aHSATHS, B
YCTaHOBJICHHbIE UM CPOKH.

B cocraBe MeTomMYeCKHX YKa3aHW K CEMUHAPCKUAM 3aHATHSAM MPETyCMOTPEHBI PEKOMEHTIAIIuN
0 MOJATOTOBKE K CEMUHAPCKOMY 3aHATHIO. [Ipu BhIMmosHEHNH pabOThI CTYJEHTHI MOTYT HCIIOJIb30BaTh
HE TOJBKO METOAWYECKHE YKa3aHWs [0 PEHICHWI0 33734, HO W JpYrHe MaTrepuaibl ydeOHO-
METOAMYECKOT'O KOMILJIEKCA.

Tpebosanus k oghopmaenuro 3a0anuii

3amaHug 1O CaMOCTOSITENTbHONW paboTe MOKHBI OBITh O(OPMIIEHBI B COOTBETCTBHU C
tpedoBanusiMu ['OCT 7.32-91 (MCO 5966-82). CtpaHuIlbl TEKCTa JOHKHBI COOTBETCTBOBAThH (hopMaTry



A4 (210 x 297 Mm).

Texcr 3amaHuii NODKEH OBITh BBIMOJHEH HAa OJHOM CTOpPOHE JIMCTa C TPUMEHEHUEM
KOMIIBIOTEPHBIX yCcTpoWcTB. [Ipum HCIOJIB30BaHUM TNEPCOHAIBHOTO KOMIBIOTEPA PEKOMEHAYETCS
ucrnonb3oBatk cpeny Windows, pegakrop Word. [Tapamerpsl JokyMeHTa cleayromume: naTepsail — 1,5,
kerub (pasmep) — 14, mpupt — Times New Roman. @yskiust nmepenoca cioB obs3arenbHa. Tekcrt
CJIeIyeT mevararh, COOII0Ias CIeNYIONre pa3Mepsl noJei: gesoe - 30 MM, npaBoe - 10 MM, BepxHee -
20 MM, HIDKHEE — 20 MM.

HymMmepanust cTpaHul] HauMHAEeTCs €O CTPaHMLBI, COJAEpIKalled orjiaBjeHHe paboThl, U
MPOU3BOAUTCS apabCKUMU IU(ppPaMU B IPABOM BEPXHEM YIIIy JIMCTA. TUTYNBHBIA JTUCT BKIIIOYAETCS B
o0111yr0 HyMepaluio, HO He HyMepyeTcsa. B npuioxeHusx crpaHulpl He HymepyroTes. Miumoctpanuuy,
CXEMBI, Tpa(uKH, TAOIHUIIBI, PACIIONOXKEHHBIE Ha OTAENBHBIX CTPAaHHIAX, BKIIOYAIOTCA B OOMIYIO
HYMEpPALUIO CTPAHULL.

TekcT OCHOBHON 4YacTu pabOThl MOKET MOAPA3AEIATHCS Ha pas3zeisl U nonpaszieinbl. Kaxabiit
paszen cieqyeT HauMHATh ¢ HOBOW cTaHUIBI. Pa3zfensl 1 moapasiensl JOKHBl MMETh HAMMEHOBAHUE -
3arojIOBKHM, B KOTOPBIX KpPaTKO OTPaXaeTCsi OCHOBHOE COJEp)KaHUE TEKCTa. 3arojOBKU pPa3/iesioB
IUIIYTCS CUMMETPUYHO TEKCTY IPONUCHBIMM (3arjlaBHbIMH) OyKBaMHM M BBLAEISIOTCS SKUPHBIM
mpudTom. 3arojOBKM IOApA3JENOB MUIIYTCA € al3ala CTPOYHBIMM OyKBaMH, KpOME NEpPBOM —
IIPOIMCHOM U TaKXe BBLACIAIOTCS KUPHBIM pudToM. COKpallleHHOEe HallUCAHKE CJIOB B 3ar0JIOBKAX HE
nomnyckaercs. IlepeHochl cllOB B 3arojioBkax He JOmyckaroTcs. TOUKy B KOHIIE 3arojIoBKa HE CTaBST.
Ecnu 3aroioBok cOCTOMT W3 NIBYX W 0ojee NMpemiokKeHUH, UX pasfensioT Toukoi. [lomuepkuBanue
3aroJOBKOB He JionyckaeTrcs. PaccTosiHue MexX Ty 3arojloBKamMu pasjena (moapas/ena) 1 MocIeayoIM
TEKCTOM JIOJDKHO OBITh PaBHO OJMHAPHOMY MEXCTpO4HOMY HHTEpBany (10 MM), a paccTossHuEe MEXKITy
3aroJO0BKOM MOpa3/esna 1 MocjaeHel CTPOKOM MpeAbIIyLIero TeKcTa — 2-M OJAMHAPHBIM MEXCTPOUYHbIM
uHTepBanam (15 mm).

B Ttekcre He MOMKHO OBITH PUCYHKOB M TaOnuil Oe3 CChUIOK Ha HUX. PHCYHKM M TaOauIIbI
pacrojararoTcs B TEKCTE cpa3y MOCJe CChUIOK Ha HUX. PUCYHKH JTOJKHBI UMETh MOSICHSIOLYIO HAIUCh
— Ha3BaHUE PUCYHKA, KOTOpas MoMeIaeTcs moJl HUM. Pucynku o6o3navarorcst ciioBoM «Pucy». Touka B
KOHIIE Ha3BaHMsI HE CTaBUTCS. PUCYHKHU cieayeT HymMepoBaTh MOCIEA0BATENbHO apabCcKkuMu uppamMu B
CKBO3HOM TOPsI/IKE B Ipeziesax Bceil paboThI.

[Mudposoit Mmarepuan nenecoodpasHo ohopmiATe B Buje Tabnuubl. Kaxaas tabnuua aomkHa
HMETb 3aroJI0BOK, KOTOPBIN 10JIKEH OBITh KPaTKUM M OTPaXkaTh COAEPIKUMOE TaOIMIIbI.

Han nasBanmem crpaBa numiercss ciioBo «Tabnuma» ¢ MOpSIKOBBIM HOMEPOM apaOCKUMU
nudpaMu B CKBO3HOM TOpsIJIKE B Ipezienax Beeil paboTsl. TemaTuueckuil 3aro0BOK MUIIYT CTPOUYHBIMU
OykBaMM, KpoMe IepBOM mpomnucHOM. B koHIle 3aronoBka TO4YKy He cTaBsAT. TaOnumy ciemyer
pa3MmenaTh TaK, YTOObI €e MOKHO ObLIO YUTaTh 0€3 MOBOPOTa pabOThI MIIH K€ C IIOBOPOTOM I10 YaCOBOI
cTpenke. Tabmuiy ¢ GOJBIIMM KOJUYECTBOM CTPOK JIONMYCKAETCS MEPEHOCUTh Ha APYTYH CTPaHUILY.
IIpu mepenoce TabnMIbl, HA CIEAYIOIIEH CTpaHHIlE MOBTOPSIOT €€ IIAaNKy W HaJa Hel MOMENIaloT
Haanuch «IIpogomkenue Tabn.» ¢ ykazanuem HoMepa. Ecnu manka Tabnuibl rpoMo3aKas, TO BMECTO
Hee ¢ TIepEeHECEHHON YacTH B OT/IEJIbHOM CTPOKE MOMENIatoT HoMep rpad.

[Tpunoxkenne odopmisieTcss Kak MpOAOHKEHHEe OCHOBHOM YacTH 3ajjaHMsl, pacrojiaraercs B
MOPSAJIKE MOSIBJIEHUS CChUIOK B TekcTe. Kaxkioe npuiokeHue J0HKHO HAUMHATHCS C HOBOM CTPAHMLIBI U
HUMETh COZepKaTeNbHbIM 3arojloBOK, Halle4aTaHHbIM KUPHBIM Mpu@TOM. B mpaBoM BepxHEM yri1y MoJ
3arojJOBKOM TIPONUCHBIMU OykBamH redaraercst cioBo «llpunoxenue». Hymeparus paznenos,
MTYHKTOB, TaOJUI[ B KaXK0M IIPUIIOKEHUU CBOSL.

CnHcok pekoMeHyeMoil JTuTepaTypsbl

OcHoBHas InTEpaTypa:
1. Mapmankua, M. ®@. . Xumus : ydeb. mocodue / M.®. Mapmankun, U.C. I'puropsa, .H.
KoBaneB ; Ce.-KaB ¢enep.yn-1. - CraBponons : CKOY, 2015. - 228 c. - Ilpun.: c. 221-225. -
bubmuorp.: c. 220-221



2.Xomuenko ['.I1. Heopraunueckast xumus [ DneKTpoHHbIH pecypc] : yueOnuk / I'.I1. XomueHko,
N K. IlutoBny. — DnekTpoH. TekcToBbie AaHHbie. — CII6. : KBagpo, 2017. — 464 ¢. — 978-5-91258-
082-6. — Pexxum pocryma: http://www.iprbookshop.ru/57335.htmli10
JlonoJiHUTeILHAS JINTEpPaTypa:
1.Heopranudeckas xumus [DneKTpoHHBIN pecypc] : madoparopHsiid mpaktukym / C.A. CokosoBa
[ ap.]. — DrAeKkTpoH. TeKcToBbIe JaHHbIe. — Boponex: Boponexckuii ['ocynapcTBeHHBINH ATrpapHblii
Yuusepcurer uMm. Mmmnepartopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/72709.html
2.Heopranuveckass xuMus [ DJIIEKTPOHHBIN pecypc] : mabopaTopHblii mpaktukyM / O.B. JIpsikoHOBa
[1 ap.]. — DnexTpoH. TeKcToBble NaHHble. — Boponex: Boponexckuii I'ocynapcTBeHHbIN ArpapHblii
Yuusepcuretr um. mmnepartopa Ilerpa Ileporo, 2016. — 150 ¢. — 2227-8397. — Pexum noctyma:
http://www.iprbookshop.ru/72708.html
Y4eOHO-MeTOAMYECKAS JIUTEPATypa:
1. Meroandeckne yka3aHUs IO BBITIOJHEHUIO J1a00OpaTOPHBIX PabOT MO JUCHUTUTHHE «XUMUS» IS
cTyneHToB HarpasieHus noarotosku 08.03.01 CrpoutenbcTBo.
2. DJEeKTPOHHBIN KypC JICKIUH 110 JUCIUTUIHHE « XUMHUS JJI CTYICHTOB HAIIPABJICHUS MTOJATOTOBKH
08.03.01 CtpourenbctBO
HNuTepHeT-pecypcen:
1. http://biblioclub.ru - DBC «YHuBepcuTeTcKas OMOIMOTEKA OHJIANHY;
2. http://www.iprbookshop.ru - 35C «IPRbooksy;
3. http://www.consultant.ru - CripaBouno-npaBoBas cucrema Koucysabrantlltoc;
4. http://catalog.ncstu.ru/ - Dnextponnas 6ubmmoreka CKDY;
5. antiplagiat.ru - 3AO « Aurtu I[Tnaruar».
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