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BBEJ/IEHUE
JHucrnmHa « OCHOBEL OOIIEH M HEOPTIaHMYECKON XHMHH» OCBAMBAETCS CTYIAEHTAMH B TEYEHIE
162 yacoB. YacTe 3TOro BpeMeHH (67,5 yac) OTBOAHTICS Ha CaMOCTOSTEIBHYIO, HIIH BHEAYIHTOPHYVIO,
paboTy CTYAEHTOB, Apyrasg 4acTh (54 yaca) — 5TO ayJHTOpPHBEIE (POpMBI paboThI (JIEKIHOHHBIE H
Ta0OpaTOPHBIE 3aHITHS ), KOTOPBIE OPTaHH3YIOTCSA HEIIOCPEACTBEHHO ITPENoJaBaTeIeM.

JJaGopaTopHOe 3aHATHE SBISETCA BakHeimmell ¢QopMoil ycBOoeHHSI 3HaHHII. OUYeBHIHBI TPH
CTPYKTYPHBIE €r0 YacTH. IpeABapsroInas (IIOATOTOBKA K 3aHSATHIO), HEMOCPEACTBEHHO caMa padoTa
(BBITIOJIHEHHE ITPAKTHYECKOH 4YacTH) H 3aBepHIarolias 4acTh (padoTa CTYAEHTOB IIO0 YCTPAaHEHHIO
O0OHapYKHBIIHXCS ITPOOEIOB B 3HAHISIX).

JlabopaTtopHOe 3aHATHE SBIISETCS CPEACTBOM IIPOBEPKH 3HAHMIL, OTPaOOTKH ITPAKTHYECKHX HABBIKOB
10 JIMCIUIUTHHE. BBITTOIHSA 1abopaTOpHYIO padoTy, CIVIIATEIH JOIKHEI II0Ka3aTh YMEHHE BBIIEIIHTE
OCHOBHBIE ITONMOKEHHS, H3VUHTh MX AEHCTBHE Ha ITPaKTHKE, a TaKKe Jelarh IMPaKTHYeCKH 3HAUYMMBIE
BBIBOJIBI M3 TEOPETHUECKHX TTOJIOKEHNH.

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

J171s1 BEITOIMHEHH S ITabopaTOpPHOH padboThl HeOOXOMHMO BECTH KOHCIIEKT B OTJEIIPHOH TeTpai. T aKoH
KOHCITEKT MOKET OBITh B (pOPME IUIaHA C OITHCaHHe LIETH Pad0oThl, OCHOBHBIX MAaTEPHAJIOB H 000D Y OBaHH,
BKCITEPHMEHTA M BBIBOJIA.

Ecmu coyiarens He BBIITOMHIII J1a00paTOPHVIO PadoTy HWIH ITPOITYCTHII €0 IT0 KAKOH-TO ITPHYHHE
(B TOM 4HcIIe H IT0 OOJIe3HH), OH O0f3aH BO BHEYPOYHOE BpeMs OTpaboTaTh €€ OTUHTAThCS IIepe]
IIperogaBaTeleM, BEIVIIHM 3aHATHe B IpyIaie. [[pH BOSHHKHOBEHHH TPYAHOCTEH ITPH H3YUEHHH Kypca,
HEOOXOMMMO TIOCETHUTh KOHCYIIBTAIHIO IIPEIOMaBaTElsL, BEAVIIETO 3aHATHSA, B COOTBETCTBHH C
rpaKOM KOHCYIIBTAI[HI, KOTOPBHIM HMeeTcS Ha Kadeape  TeXHOIOTHH ITPOAYKTOB ITHTAHHS H

TOBAPOBCACHH .
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JladbopaTtopHasn padora Ne 1
Tema: Kitaccbsl HeopraHn4ecKHX coeJHHEHHH

Ilens padomeot: HB}"‘IHTB XHMHYECKHE CBOMCTBA OCHOBHBIX H KHCIIOTHBIX OKCHIOB H ITOJIYHACMBIX H3

HHIX THAPOKCHAOB, HAYUHTIBCA IIHNCATh YPABHCHIA pEElKL[Hﬁ B MOJICKVIAPHOM H HOHHOM BHIC,

ITOJIYHUCHHE H CBOHCTBA ﬂhI(bDT CPHOI'O THAPOKCH/A, ITIOJIVICHHE HEPACTBOPHMEBIX B BO/JIC OCHOBAaHHIH.

Dopmupyemoble Komnemernuuu: YK-1; OIIK-2

TEﬂpEﬂIHHECKﬂH ygacms: B XHMIIHL Bce I'vﬂ-IDI"DﬂﬁpEIBHE HCOPI'aHHYCCKHX BCIICCTB. IIPHHATO PA31CIIATD

Hda JABC IPYIOIBEI — IIPOCTBEIC H CIIOMKHBIC. HPGCTLIE BEIIECTEA IIOJAPA3ACIIAIOTCA Ha MCETAILIIBI H
HeMeTalllmbl. A CIOXKHBIE — Ha ITPOH3BOJAHBIC OT ITPOCTEIX, DﬁpﬂBGBEH—]HLIE IIVIEM HX B3aHMOJEHCTBHS C

KHCIIOPOAOM, BOZIOH H MCHELY COOOH. BT}" IﬂIﬂEGHd)HKElL[HIG HEOPI'aHHYCCKIIX BCIICCTE B BHAC CXCMEI

H300pakaroT CIEAVIOIHM 00pa3oM:
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"pD-l:'TbIE' BEeIeCTBA (o HBIe REILEeCTRA
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Mennam Hemeraan el ORCH b OcHOBAHNH KHc1om Coan
( marpanit { cepa , xaop , Ca0 , S0, || NaOH, KOH, | |1IC1, 11,80,,| | KC1, NallCO,,
e et ) KHCIOPOT ) o - Fe( OH), HMn(), MgOHCH

OKCHM/BbI (okHCIBI) - CIOXKHBIE BEMIECTBA, COCTOSIIHE H3 JBYX 3JIEMEHTOB, OZHHM H3 KOTOPHIX
SBIISIETCS. KHCIOPOX B CTENEHH OKHCIEHHS, paBHOH -2. OGmas ¢gopMmyna Mo0oro okcHpa - Oy~
Pasmiuyaror coneobpa3zyrornue (ocHoBHBIE: Li2O, CaO, MgO FeO; amdoreprsie: ZnO, Al2O3, SnOq,
Cr203, Fe20s; xucnoraeie: B203 , SOz , CO2, P20s Mn207) u HeconeoOpasyromnmme: N2O, NO, CO
OKCHJIBI. JTIEMEHTHI C TIEPEMEHHOH CTEIleHbI0 OKHCIEHHS 00pa3yroT HeCKOIbKO oKcHIOB (MnO, MnO»,
Mn207, NO, N203, NO2, N2Os). B BriclieM OKCHJE, KaK ITPaBHJIO, 3IeMEHT HaXOJHTCSI B CTelleHH
OKHCIIEHHS, PABHOH HOMEpPY IPVIIBL. [[0 COBpeMEHHOH MEXIVHAPOIHOH HOMEHKIIATYpe Has3BaHMS
OKCHJIOB COCTABIISIOT CIIEAVIOIIMM O0pa3oM: CIOBO «OKCHI», dallee PYCCKOE Ha3BaHHE 3IIEMEHTa B
POIUTEIILHOM ITaJIeKe, CTENIEHh OKHCIIEHHS AIIeMeHTa (ecim oHa nepeMeHHa). Hamprumep: FeO — okcup
xenesa (II), P2Os — okcna pocopa (V).

OCHOBAHMA — ci1oXHEBIE BEIECTBA, B KOTOPBIX Ha aTOM METaJUIa ITPHXOAUTCSA OQHA HIH HECKOIBKO
rugpokcorpyrm OH . CremneHb OKHCIIEHHS aTOMOB MeTairia oObrdHO +1, +2 (pexe +3). O6mas popMyna
ocHoBaHMIT Me(OH):, TAe X — 4YHCIO THAPOKCOIPYIIII — KHCIOTHOCTh OcHOBaHHSI (MeOH -

omgHokHcnoTHoe, Me(OH), — neyxkrcrnorHoe , Me(OH)3 — TpeXKHCIIOTHOE OCHOBAHHE).

H AOKYMEHT MOoANMCAH ) THAPOKCH/», 3aTEM PYCCKOEC Hd3BAHHE MCETAJLlId B
SNEKTPOHHOWM NOoANUCLIO
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KN CJIOTbDI — crnoxHpie BellleCTBa, MOIEKYIIBI KOTOPEIX COCTOST M3 OJHOIO IIH HECKOJBKHX aTOMOB
BOIOPOJIa H KHCIIOTHOIO ocTaTkKa. CocTaB KHCIOT MOKET OBITh BEIpaxkeH oOImeH ¢popmynod HxA, roe A
— KHCIIOTHBIH OCTAaTOK. ATOMEBI BOAOPOAa B KHCIIOTaX CITOCOOHBI 3aMEINAThCS MM OOMeHHBaThCS Ha
aTOMBI METAIUIOB, ITPH 3TOM 00pa3yIOTCSI COIIH.

Ecnn xkucnora cofepKHUT OJHH TaKOH aTOM BOAOpPOAa, TO 3T0 ogHoocHOBHAS kHcinoTa (HCI - comsaHas,
HNO; - azornas, HCIO - xmopuoBarmcrag, CH3COOH - ykcycHasg), ABa aToMa BOJOpOAa -
IBYXOCHOBHBIe KHCIOTEI. H>SO4 — cepnas, H,S - cepoBomopomHas, TpH aroMa BOAOpoOJa -
TpexocHoBHBIE. H3PO4 — opTodocdopHast, HiAsOs — OpTOMBIIIESIKOBAS.

B 3aBHCHMOCTH OT cocTaBa KHCIOTHOI'O OCTaTKa KHCJIOTBI IOApas3lellsTIoT Ha Oeckmucrnopomubie (H2S,
HBr, HI) u xmcnopoaconepxanie (H3POs4, H2SO3, H2CrO4). B Monekynax KHCIOPOACOAePIKaITHX
KIHCIOT aTOMBI BOJOPOJIa CBS3aHBI Yepes KHCIIOPOA C IEHTpalbHBIM aToMoM: H — O — 3. HazpaHusg
OECKHCIIOPOIHBIX KHCJIOT OO0pa3sVyIOTCS H3 KOPHS PYCCKOrO Ha3BaHHS HeMeETallla, COeIHHHTEILHOH
ITIaCHOH -o0- H cjoBa «BogopomHas» (HaoS — cepoBomopomnast). HasaHHSI KHCIOPOACOEP KaIIHM
KHCIIOTaM JaloT TaK. eclIH HeMeTawl (peXke MeTall), BXOJSIIHI B COCTaB KHCIOTHOIO OCTaTkKa,
HAaXOJUTCS B BBICIIEH CTEIIEHH OKHCIIEHHS, TO K KOPHIO PYCCKOIO HaszBaHHSI 3JIeMEHTa J0O0aBIISEOT
cyP(PHKCHI -#-, -e6-, HIIH -06- H Jallee oKoHYaHHe -as- (H2SO4 — cepHasg, H,CrO4 - xpomoBast). Ecin
CTelleHb OKHCIIEHHS IIeHTPalIbHOIO aTOMa HIKe, TO HCIIOIb3yeTcs cypuxc -ucm- (HxSO3; —
cepHHcTag). Ecmm HemeTamnm oOpazyeT psan KHCIIOT, HCIIONB3YEOT H ApyrHe cypdukcel (HCIO —
xnopHoeamuicmast, HC10; — xmopuemast, HC1O3 — xnmopHoeamast, HC1O4 — xmopras).

COJIN — uoHHBIE COEJHHEHHS, COCTOSIIHE M3 KaTHOHOB MeTauioB (MJIH aMMOHHS) H aHHOHOB
KHCIOTHBIX OCTAaTKOB. JI0OYIO COIb MOXKHO pacCMATpHBATh KaK IPOAYKT PEeaKIMH HEHTpaH3aliii
OCHOBAHHS KHCIOTOH. B 3aBHCHMOCTH OT TOrO, B KAKOM COOTHOIIEHHH B3STHI KHCJIOTa H OCHOBaHHE,
MTONIYYArOTCsI CONU: cpednue (ZnSO4, MgCly) — IpOAYKT ITOTHOH HENTpaM3allii OCHOBAHI S KHCIOTOH,
kucavte (NaHCO3;, KH2PO4) — ripu m30b1TKE KHCIIOTHL, ocHogHble (CuOHCI, AIOHSO4) — ripH H30BITKE
OCHOBaHHS. HazBaHHS colleH IO MEXKAYHAPOAHOH HOMEHKIAType 00pasyIOT M3 JBYX CIOB. Ha3BaHHS
AHIOHA KHCIIOTHI B HMEHHTEIIBHOM ITajJeKe H KaTHOHA METallyla B POAUTEIBHOM C VKa3aHHEM CTEIIEHH
ero OKHCIEHHS, eclIH OHa IlepeMeHHas, pHMCKOH ItH(ppoi B ckoOkax. Hampmmep: Cra(SO4); — cymbdar
xpoma (III), AICly; — xmopun amrompHHS. HasBaHHS KHCIBIX coleil o0pa3yioT JoOaBIeHHEM CIIOBa
2uopo- WIH oueuodpo- (B 3aBHCHMOCTH OT 4YHCIa aTOMOB BoJopoja B ruapoaHHoHe): Ca(HCOj3): —
ruapokapOoHar kanblmusa, NaH>PO4 - muruapodocdar Hatpnsa. HazBaHHSI OCHOBHBIX COIEH 00pasyroT
n00aBJIEHHEM CJIOBA 2udpokco- WIH oOuzudpokco- . (AIOH)Cla — THIPOKCOXITOPHI alFOMIHH L,

[Cr(OH)2]2S0O4 - muruapokcocyibdaTt xpoma(lll).
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PeakTuBEI, HEOOXOMHUMBIE IJI JAaHHOH padOThI, BEICTABJISIIOT Ha ITOIKH TadOpaTOPHBIX CTOIOB. Peakiie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIIOTHL H HIETOYH, IaXyuyHe BelllecTBa (HAIIPHMEP, CEpPOBOLOPOLL,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHas XHMH4YecKasa IMocyia: MpoOHPKH (B IITaTHBe), KOIOBI, XHMHUYECKHE CTaKaHBI ITOCIIe PaboTEI
TIATEJILHO BBIMBITH, BECHI C Pa3HOBECOM, IIPHOOPEHI, HCIIOINB3YeMas IS ITPOBEIEHHS OTHEIbHBIX
1abopaTOPHEIX padoT, BEIAAETCA M CHAETCSA YHCTasd j1abopaHTy.

TexHuka dezonacHocmu npu 6 bINOJIHEHUIL J1A0 opaAmopHoil pad omel.

-aKKypaTHO 00paIarsCcsa CO CTEKISHHOH XHMHUYECKOH ITOCYAOH. OCTAaTKH pa3OHTOH ITOCYALI YOHPATh C
ITOMOIIBIO COBKA M INETKH;

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

-IIPH OITPEEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTogHHM 25-30 cM OT IIHIfa,
HaIpapIsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMH ABIKEHISMI JIaJJOHH OT OTBEPCTH S K JIHILY;

-IIPH HaJIMBAaHHHM PeaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHHe IIONMafaHHs OpBI3r IIH
YACTHI[ HA JIMI[O HIIH OAeKAY. IIpH pa30aBIIeHHH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOAY,
HO He HaoOOopoT;

-IIpH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede HIIM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarPEBRAEMOH KHIKOCTRIO BO H30eKaHHeE TIOMafaHms € Ha JIMI0, PYKH IIH OJIEKIY,;

-TOpSiYHE TIPEJAMETHI MOKHO CTAaBHTh TOIBLKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTVIO CITEIHAIBHYIO ITOACTABKY;

-Helb 34 IOIB30BATHCA AEKTporpHOopaMi 6e3 COOTBETCTBYIOIIETO HHCTPYKTaka. ITPH BKIIIOUEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaUINYeCcKHe IMPeAMETHI (TpyOBl, KpaHbI H T.I1.). 3allpelliacTcs BKIFOYaTh 1
BBIKJIFOUATH SIEKTPOIIPHOOPEI MOKPBIMH pPyKaMH, a TaKKe IIO/Ib30BAaThCSI HEHCITPABHBEIMH  HIIH
HMEIOIIHMH OT'OJIEHHBIE IIPOBOA ITPHOOPaMI;

-3alpeInacTcs IMPHHUMATE ITHIY B XHMHYeCKOH 1a00paTOpHH H ITHTE BOAY M3 Ta00paTOPHOH ITOCYIHI. -
-KaTeTOPHYECKH 3aIpelraeTcs ImpodoBaTh PeaKTHBEI HAa BKYC;

-IIPH TIOMAMAHHKM Ha JIHI0 HIM PYKH OPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT IIOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CIIa0BIM PacTBOPOM COABI. INENOYL CIEAYET CMBIBATh JO TEX IIOP, NMOKa YYaCTOK KOXKIH, Ha
KOTOPBIIL OHa IIoIlana, He IepecTaHeT OBITh CKOIB3KHM, 3aT€M IIPOMEITE CIa0BIM PacTBOPOM YKCYCHOH
KHCJIOTBI H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHaTa Kaims (u3
arTevyKH B Ta0OpaHTCKOH Kadeaphl);

-ITO OKOHYAHITH pﬂ,ﬁﬂTH BBIKIITOYHTE H3 CCTH BCC SJIEKTPGHPHﬁGpBI:, IICPEKPBITE I1OJAa1Ty I'a3a H BOJBI B
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OneIT Nel. KHCIIOTHO-OCHOBHEBIE CBOHCTRBAa OKCHIIOB

PactBopure B BOJIE B ONHOH ITPOOHMPKE OKCHJ KalbI[Ms, B APYIOH - JHOKCH] VITIEpoJa. B IepByro
IMPOOHPKY HOO0aBBTE INEITOTKY ITopormka CaO, 2-3 MI JHCTHIUIMPOBAHHOH BOJBI M B30ojTanTte. Bo
BTOPVYIO ITPOOCHPKY € 3-5 MJI JUCTHJIMPOBAHHOH BOJEI ITPOITYCTHTE TOK CO2 M3 GaluioHa HIIHM armrapara
Kummra. B xaxayro npoOHpKy go0aBbTe 2-3 KalUmd JJaKMyca H IO LBETY HHJAHKATOPa OIIPEIeIHTE
XapaKTep IMOMTYUEHHOTO pacTBopa. CemanTe BEIBOJ O KHCIIOTHO-OCHOBHBIX CBOMCTBAX JAHHBIX OKCHIIOB
H TIONYYEHHBIX THAPOKCHIOB. Harmmmmite vypaBHeHHS peakumi. Mccaeayire B3aHMOIESHCTBHE
PACTBOPEHHEBIX THAPOKCHIOB APYT C APYTOM H C PACTBOPOM CEPHOH KHCIIOTHIL.

OnbIir Ne2. KHCIIOTHO-OCHOBHBIE CBOHCTBA THAPOKCHIOB

K pactBopam comeli N1SO4 u NaxSiO3 (2-3 m1) goGaBeTe Takoe ke KommdecTBO mignoun (NaOH) u
kucinoTel (HCI). Ilpn BeIIafieHHH OCaJZKOB TPYAHOPACTBOPHMEIX THAPOKCHIOB HHKEIIS H KPEMHHS
YCTAHOBHTE HX KICIOTHO-OCHOBHBIE CBOICTBa, IpHOaBRIIa K ocagkaM HCl wu NaOH. Harmmmmre
YPaBHEHHS PEAKINIIL B MOIIEKYIISIPHOM H HOHHOM BH/JIE.

Onbir Ne3. [TomydeHre H CBOHCTBAa aM(] OTEepPHOI 0 THAPOKCHIA

B npoGupKy HaneiTe 2-3 MII pacTBOpa XJIOPHJAa XpPOMa HIIH XJIOpHJa aTIOMHHHS (110 BEIOOPY) H IIO
KarusiM  ITpHOapisiiTe pactBop miénoun (NaOH mam KOH) mo oOpazoBaHHS YCTOHYHBOIO OCaJKa.
Pasgemite ocagoK Ha JBe ITPOOHPKH: B OIHY IIPIJIEHTE PacTBOP LIEIOUH, B APYIVIO - PACTBOP KHCIIOTHI
110 pacTBOPEHI S ocagKa. CaenanTe BEIBOJ, COCTABbTE VPAaBHEHM A PEAKI[HIA.

OnbIir Ned. [JonydeHHe HEPACTBOPHMEBIX B BOJAE OCHOBAHHIH

B orpensHBIE TPOOHPKH HallelTe IO 2-3 MII pacTBOPOB XIIOPHAA Kelesa, Cylb(aTa MeIH H cyib(daTa
MarHus. lIpmienTe B Kaxayro IIpOOHPKY 10 KaIUISAM PacTBOP INENOUYH. COCTAaBRbTE YPAaBHEHNS PeaKI[HI,
OTMETHTE I[BET BBIITABIIINX OCAIKOB.

Onbir NeS. KHCIIOTHO-OCHOBHBIE CBOHCTBA COIIEH

A. CBOHCTBa KHCJIOH COMIH. [[JIS IOIYUYEHHS KHCIIOH COIH HCIIONIB3YHTE PAacTBOP THAPOKCHIA KaJIBI[HS
WIH OapHs U JHOKCHJ yrilepoAa. KakoHn M3 yKa3aHHBIX PEAKTHBOB CIEAVET B3SATh B H30BITKe? OOpaTHTE
BHIMAHHE Ha TO, YTO ITpH ITPOITyCKaHHH Toka CO; uepe3 pacTBOpP THIAPOKCHAA BHayajle oOpa3yeTcs
OCaJIOK CPeTHEH COIM, KOTOPBIH IIPH JallbHEHIIEM ITPOITYCKAaHHH JHOKCHIA YITIEPOJa PacTBOPSETCI U
IIEPEXOAUT B PacTBOPHMBIN THIApoKapOoHaT. CoOCTaBbTe VPaBHEHHSI peakKiid. YeM HYKHO
IToJIeHCcTBOBaTh Ha rHApoKkapOoHat (pactBopoM HCI mm NaOH), 4yToOFI mepeBecTH €ro CHOBa B OCaJ0K
CpeJHeH comH?

B. CBolicTBa OCHOBHOH COMH. /[1 ITOTy4eHHS OCHOBHOH COIH HCIIOIB3YHTE pacTBOP CYIb(ara MeJIH,
n00aBIIsII K HEMY II0 KaruraMm pactBop NaOH H mepeMenmsasg cOmepKHUMOE ITPOOHPKH CTEKIISHHOH

et e e T HOMMVGAT 77772727 270K OCHOBHOTO Cymbgata Mefn. Kakoro 1peta
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(Ha KakoH?) B CBS3H ¢ oOOpazoBaHHeM THApoKcHAa. CoCTaBbTe YpaBHeHHS peakiiii. OTYET IIO
Ta00paTOPHOH padoTe 0pOPMHTE Ha JIBYX Pa3BEPHYTHIX IIHCTax TeTpagu (J1ad0opaTOPHOIO KypHaa).

Tpebosanusa K oghopmiieHIo 1ad0p amopHoil pad onsl 1 OMUenty.

| .BeimonmHeHne 1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B IadopaTopHOM KypHaile. Ha
TUTYIIBHOM JIHCTE JIaDOPAaTOPHOIrO KYpHalla JOIKHBI OBITH ITPEJCTABIIEHBEI. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHSI M HHHI[HAIIEL YYaIerocs, HoMep Kypca H TPYITOIbI, Y4eOHBIH TOfT.

2.0T4YeT O BHIITOJIHEHHOH JTadopaTOpHOH padoTe JOIKEH COAEPAKATh CIEAVIOLIE CBEICHHS:

*HOMe]P padOTHI U €€ Ha3BaHHE,

* ATy BBIIIOJTHEHHS pabOTHI,

*I[eTIb PAdOTHI;

*000pYIOBAHHE M MaTEPHAIIBL,

*KpaTKOE T€OPETHYECKOE OIMMCaHIE,

*HOME]P H Ha3BaHHE OIBITA,

*KpaTKOe OIMMCaHHe Xoa paboTHl ¢ YKa3aHHEM YCIIOBHI ITPOBEIEHHS OIbITA,

*PHCYHKH H CXEMEBI HCITIOJIb3YEMEBIX IIPHOOPOB,

*HaOIrOJeHH A,

*ypaBHEHH S IPOTEKAIOIIHIX PEaKIIHIT,

*PacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaBopaTOpHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOIKHBI OBITH JIAKOHITYHBIMII.
4.OTYET O IIPOBeAEHHOM PadoTe MPOBEPSET H ITOAITHCHIBAET ITPEIIOLABATEND.

5.K cmaye 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTBI, BBIITOIHHBIIHE M
IIOAIIMCABIIME Y TIPEIoJaBareild BCe AOMAIIHHE M J1adopaTopHBIE PalOTEHI, CHABIINE KOIUIOKBHYMEL
AKTHBHO YYaCTBOBARBIIIHE B padoTe CEMHHAPOB.

6.CTYIeHTHI, ITONYUYHBIIHE 3a4ET 110 JTaO0paTOPHOMY ITPAKTHKYMY, JAOIIYCKAIOTCS K claye SK3aMeHa I10
KYPCY HEOPraHHYECKON XIMHH.

K OHMPOJiIbHbBIE 601D OCHI .

1. OCHOBHBIE KJIaCCHI HEOPraHHYeCKHX cOoeJHHeHH. MeXaTyHapoaHasa HOMeHKIaTypa.
2. OKCHIBI H THAPOKCHJIBI XpOMa

3. Exxue menouun

4. ConH HaTpHS H KallHsg

5. O0mas XxapakTepHCTHKA ITOATPYIIIIEI OepHILTHS

SNEKTPOHHOW NOAMUCHIO
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Cnucox um epamypasl.

1. Merognyeckne yKasaHHS 110 BEIITOIIHEHHIO JTabopaTOpHEIX padoT 1mo aucimnumHe «Heopranmyeckas
XUMHS) I CTYAEHTOB HarparieHUs 1oAroToBKH 19.03.04 TexHomorusa MpoayKIIMH W OpraHH3aIs
OOINECTBEHHOIO ITHTaHHS.

2. Mertognyeckie VYKasaHHS I OOYYAIOIMXCS II0 OpraHM3alHH H IPOBEIEHHUIO CaMOCTOSTEIILHOH
paboTHI 11O JUCIMIUINHE « HeopraHmyeckass XUMHS» 719 CTYASHTOB HAITpaBIeHH A TOAroToBKH 19.03.04
TexXHOIOrHs MPOAYKIMH H OPTraHM3aIs OOIECTBEHHOIO ITMTAHH 4.

3.Heopranndeckass XxumHs | OneKTpoHHBIH pecypc| : mabopaTopHBIH ITpakTHKYM / C.A. CokonoBa [H
op.]. — DIeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHexk: BopoHeXkckHIl 1'ocymapCTBeHHBIH ATpapHBIH
YHueepcurer mM. Mmmeparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — PexuMm gocTyria:
http://www.iprbookshop.ru/72709 .html

4 HeopraHnmueckas XHMHS | OneKTpoHHEIT pecypc| : mabopatopHsri nmpakTHKyM / O.B. JIpsSkoHOBa [H
Ip.]. — ODONeKTpoH. TeKCTOBBIE JaHHBIe. — BopoHek: BopoHexkckmi ['ocymapCcTBeHHBIH ATpapHBIH
Yuupepcurer M. Mmameparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM mOCTyIIA:
http://www.iprbookshop.ru/72708.html

JlabopaTopnas padora Ne 2
Tema: OnpenesieHHe 3KBHBAJIEHT HOH MACChI IHHKA

Ilens padombi: I/IB}“IHTL YCTAHOBKY H MCTOIHKY OIIPCACIICHHA SKBHBAJICHTHOH MaccChl I[HHKa ITO

KOJIIHMYSCTBY BOJOPOd4d, BEIACIIOIICIOCA B XOAC PCAKITHI IHHEKA C COJISIHOH KHCIIOTOH.

Dopmupyemoble Komnemernuuu: YK-1, OlIK-2.

Teopemiiueckasn uacms.:

M3 3akoHa IIOCTOSIHCTIBA COCTaBa, KPAaTHBIX M OOBEMHBIX OTHOIIEHMII CIIEOYeT, YTO 3JIeMeHTEL
COEIMHSIIOTCS. IPYT € IPYTOM B CTPOrO OIPEJeleHHBIX KOIMYECTBEHHBIX COOTHOIIEHISIX, KOTOPHIE
HA3BIBAIOT SKBHBAIEHTAMH WM 53KBHBAJIEHTHBIMH MAaccaMH. J[II1 OIpeJeleHHs SKBHBAIEHTIOB H
SKBHBAJIEHTHBIX MacC HY/KHO 3HATh, UYTO TaKOe MONb H MOJIBHAas Macca. Moss- 3TO KOIHYECTBO
BEII[ECTBA, B KOTOPOM COJEP/KHTCA YHCIIO YAaCTHI[ JII000T0 OMPENENsIeMOro copTa, PaBHOE IIOCTOSHHOI
Aporazpo (6,02 ‘10*"). Hamprmep: 3 -10°* Monekyn BOABI cOCTAaBIT 5 Monbk. MoasHaa (MonapHas)
macca BelecTBa B TpaMMaxX YHCIEHHO paBHA er0 OTHOCHTEIILHOI MOJEKYILIPHOH (aTOMHOI) Macce,
BEIPA’KEHHOI B aTOMHBIX e[MHHI[aX Macchl (a.e.M.). Macca 1 MO BelllecTBa BEIPaXkaeTcs B I/MOIIb.

Harmprmep: MomsgpHasa macca H>O 1 aToMHas Macca KHCIOPOJa COOTBETCTBEHHO PaBHEL 18 u 16 a.e.M.,

AOKYMEHT NoarnmncAH
] SNEKTPOHHOW Noanuceio K6UGWIeHmMOoM 3JleMeHmd Ha3bIBacTCcd TaKOoe €ro
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6
IBnapeneuy; Lebsyxosa TatbAHa AnekcaHOopoBHa JB BOAOPOJd HIOI 3dMCIIACT TO KE KOJOIYECTBO
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OpoMa, KHcIIopoja, ocdopa COOTBETCTBEHHO paBHBI 1 Mok, 1/2 momb, 1/3 moms. Macca omHOTO
SKBHBAJIEHTA HA3BIBACTCS €0 IK6UEWICHMHOU Mdaccoi. Tak, B IIPHUBEJCHHBIX BEIIE IIPHMEpPaX,
SKBHBAJIEHTHBIE MacChl Opoma, KHcCIopoAa, ¢ocopa COOTBETCTBEHHO paBHBEI 79,9 r/Momb, 16:2 = 8
I/MONb, 31:3= 10,3 1/MONIb. IKeuUSAIEHMOM CLOMHCHO20 6euiecméd HA3BIBaeTCs TaKoe ero KOIHYECTRO,
KOTOPOE B3aUMOJEHCTBYeT Oe3 OCTaTKa ¢ OJHHM 3KBHBAJIEHTOM BOLOPOAA HIIH C OJHHM SKBHBAJIEHTOM
OO0r0 APYTOoro BeIllecTBa. PacyeThl, CBA3aHHEBIE C ONMPEASTIEHHEM ASKBHBAJIEHTHBIX MAcCC, ITPOBOISTCS
10 3aAKOHY 3IK6U6AeHmOo6. MacChl (0OBEMBI) PEarHpYIOMMX JIPYyr C JAPYIOM BEMIECTR,

IMPOITOPIIHOHAJIBHEL HX 3SKBHEAJICHTHBIM MaACCaM (Gﬁ'BEMElM[). MaTteMaTHUYeCKH 3aKOH BBEIPAKACTCA

3aBHCHMOCTBRIO:
m m % V.
- uau 018 2a308 . L = ¢
3] 32 V IKE. | V}HE. g,

rae: m, (V) - Macchl (00BbeMBI) pearHPYIOI[HX BeIeCTB;
0, (Vaxs ) - 5KBHBaJIEHTHBIE MacChl (OOBEMBI).
OKBHBAIEHTHYIO MAacCy IPOCTOTrO BellleCTBa MOKHO BEIUHCIIHTE 110 (hOPMYTIE:

M
3 =—=

B

I'Ac M - MOJIbHAA MaCCa dTOMd JJICMCEHTA,

B - BalIeHTHOCTB SIIeMeHTa.
TEII{:, HAIIPHMED, SKBHBAJICHTHBIC MACCBI BOJOPOA4d H KICIIOPOJd COOTBECTCTBCHHO PABHBEL.

16

1
3, == =12/ moh 3, =— =8 2/ Moih
1 2

OKBHBAJIEHTHBIH 00beM I'aza MOKHO BEIYHCIIHTE IO (DOPMYIIE:

_O M
IHH. 2254

TEII{:. HaIIPHMCP, SKBHBAJICHTHBIC 00BEMBEL BOOJOPOIdad H KIICJIIOPOdda COOTBCTCTBCHHO PABHDBI:

Vo — 1< =1L2a/ monn V.. _132 =5,b4/ MO
T 224 * 224

OKBHBAJIEHTHBIE MAaCChI CIIOKHBIX BEI[ECTB MOKHO BEIYHCIIHTH ITIO QJDPL[}UIEHEIZ

") — 'va oxcuda — MI’ + 8 -") — .F'-’T KUEAOTHL! :1 + KLUCT. SO0 aEa
o QGWMEHT I:IDHHHCAH ............... ISR, LTI RIL IR
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no, noH, NH, NMe — YHCIIO ATOMOB KHCIIOPOdad, T'MAPOKCHIIBHBIX I'PVIIII, aTOMOB BOJOPOdd, MCTaAlllld
COOTBCTCTBCHHO B OKCHIAC, OCHOBAHIMH., KICIIOTE, COJIH, B — BaJICHTHOCTE, 8 — SKBHBaJICHTHAs Macca
KHCIIOPOAA., ] — sSKBHBalIeHTHAa Macca BOOJOPOI4, 17 — sSKBHBaJIEHTHAs Macca I‘H,I[pGI{CHHLHGﬁ I'PVILIIEBIL.

Qb opyoosarue u mamepuaibl.

PeakTHBREI, HEOOXOMHUMEIE IS JAaHHOH PadOTHI, BRICTABIISIIOT HA ITOJIKH 1a00paTOPHBIX CTONIOB. Peakie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H HIENOYH, ITaXyule BelllecTBa (HaIpHMepP, CEPOBOJOPOI,
OpoMHasI BoJa H Jp.) XpaHIT B BEITSDKHOM IIKaQy.

OCHOBHasI XHMHYeCKas Iocy/la: IMPpoOHPKH (B INTaTHBE), KOIOBI, XHMHUYECKHE CTaKaHBI ITOCIIE PabOTEI
TI[ATEIIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HCIIOIB3YeMas IS ITPOBEACHHSI OTHEIbHBIX
1a00paTOPHEIX padoT, BEIAAETCA M CHAETCS YHCTasd 1ab0opaHTy.

TexHuKa 0 ezonacHocmy RPU 6 bINOJIHEHUU J1A0 OpANOPHOIL_pad Ombl.

-aKKypaTHO 00palrarbcsa cO CTEKISIHHONH XHMMIYECKOH ITOCYAOH. OCTAaTKH Pa3OHTOH ITOCYABI YOHPATh C
ITOMOIIBFO COBKA M INETKH;

-BCE palboTHl, CBS3AHHBIE C BEHIJEIIEHHEM SIOBHUTHIX, JIETYUYHX H HENPHATHOIAXHVYIIHX BEIIECTB,
IPOBOJHTH B BBITSDKHOM IIKa(y;

-TIIPU OIPeJelIcHHH 3allaxXxa BEINEeCTB OTBEPCTHE COCYAaA JAep:KaTh Ha paccTOSHHUHM 25-30 c¢M OT JIHI[a,
HaIpaBiIssd K cebe CTPYIO ra3a IMOCTYIIaTEIbHBIMH JIBIDKEHHSAMH JIaJOHH OT OTBEPCTHSA K JIHILY;

-IIpH HAJIMBAHHH PEaKTHBOB HE HAKIOHATHCS HAJl COCYIOM BO H30e€KaHHE ITOINMaJaHus OpBI3r HIIH
YACTHI[ Ha JIMIO HIIM OHEXAY. ITPH pa30aBIIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIHMBATh KHCIIOTY B BOLY,
HO He HaoOOopoT;

-IIpH HarpeBaHHH ITIPOOHPKH HE JIEpKaTh €€ OTBEPCTHEM K ce0e HIIM B CTOPOHY cOocella. HE HAaKIIOHSAThCS
HaJ HarpeBaeMOH KHIKOCTBIO BO H30eKaHIe TTOoNafaHi g €€ Ha JIHI[0, PYKH HIIH OJIeKIY;

-TOPSIMHE IPEAMETEI MOKHO CTaBHTh TOIBLKO Ha acOECTOBBIN KapTOH, acCOECTHPOBAHHYIO CETKY HIIH
IPYIVIO CIIEIHAIBHYIO IIOJ[CTABKY ;

-HEIb 34 IOJIb30BATHCS BIIEKTPOIIpHOOpaMH 6€3 COOTBETCTBYIOIIETO HHCTPYKTaXa. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJUIHYeCcKHe ITpeAMETHI (TpyOBl, KpaHbI H T.II.). 3allpelllacTcs BKIFOYATh H
BBIKIIFOYATh SIIEKTPOIIPHOOPEI MOKPBIMH pPYKaMH, a TaKXe IIOIbh30BaThCSI HEHCIIPABHBIMH HIIH
HMEIOIIHMI OT'OJIEHHEIE IIPOBOIAa IIPHOOPAMH;

-3allpeIacTCs MPHHNMATE ITHIIY B XHUMHYECKOH JTa00paTOPHH U IHTH BOAY H3 I1a00paTOPHOH ITOCYIEL. -
-KaTerOpHYECKH 3alpeInacTcs IMpo0oBaTh PeakTHBEL Ha BKYC,

-IIPU TIOITAJaHHH Ha JMI0 WM PYKH OpPHI3T KOHI[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHIMS BOIOH

ITPOMBITH cl1aOBIM PacTBOPOM COJBI. IT[ETIOYD CIICAYET CMBIBATL O TCX IIOP, IIOK4 YHA4CTOK KOKII, Ha

oSt ilal st d "!"!"—:.' RIS TEARTESTE e A i W Sa Ll TaTi stk d sl L""'-"".."!' Frow SR e Ty Fa T Ty " 1
) OOMERT RO HFGAT ™M, 3aTeM IIPOMBITE CTIaGhIM PACTBOPOM YKCYCHO
, 3NEKTPOHHOWM MOANUCHIO - 20
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-II0 OKOHYAHHH PadoThl BEIKIIFOYHTE H3 CETH BCE ANeKTPOIPHOOPHI, IePeKPHITh IToauy raza H BOJBL B
nmabopaTopHIO H yOpaThk padouee MecTo;
-000 BCEX HECYACTHBIX CIYYasIX HeMeIJIEeHHO COOOIIATh IMPEIofaBaTelIio WIH J1aD0OpaHTy.

I pPAKmuidecKkdAa Udcmb.

OKBHBAJIEHT I[HHKA OIIPEACITIIOT ITO KOIIHYCCTBY BOJOPOd4, KOT GpBIﬁ BBEILACIICTCAH B XOJAC PCAKITHIH. /n

+ 2HCI = ZnCl; + H». PacuéT rmpoBoIST COITTacHO 3aKOHY SKBHBAIEHTOB IO (popMyTIe:

» 3
33n= = :

My2

e Ozn— SKBHBAIEHT IHMHKA,

DH — SKBHBAJICHT BOJOPOJA, PaBHEIH 1 ;

Mz, — Macca I[fHKa, I ,

Mmpu2— Macca BoJopoaa, I .
Pa0oTry BEOIOIHAIOT B TaKOH ITOCIIEOBATEILHOCTH
1. B3BecuTp rpaHylly IMHKa, €€ Macca JgomkHa OBITE 0,2-0,3 T (TOYHOCTh B3BEIIHBAaHHSI Ha
TeXHHYECKHX Becax JonkHa ObITh + 0,01 1).
2. OnpenenuTrs 00bEM 00pa3yIOIErocs BOAOPoAa IPHOOPOM (CM. PHCYHOK):
JI11 3TOro 3aIlOIHHTE BOMOH A0 ropia Koidy 1. IIMoTHO BCcTaBUTH ITPOOKY 2 B rOprino KOIOwl. CHATH
H30THYTVYIO IMPOOHPKY 3. OTKPEITH 3aKHM 0, 3aIIOIHHUTE TPYOKY D BOJOI, 3aKPBITh 3aXHM. 1 IpOBEPHTE
FEPMETHYHOCTE MIPHOOpPA: IDIOTHO HAJAETh IIPOOHPKY 3, OTKPBITH 3a’KHM, M, €CIIH BOJla HE BBITEKAET U3
TPYOKH 5, TO IIPHOOP repMETHYEH. 3aKPBITh 3aKHM, BBUIMTH BOAY H3 IIPHEMHOH CKIIIHKH /. BOpOHKOH
3aJIMTh JIO TIOJIOBHHEI B IIPOOHPKY 3 pacTBOP COISHOM KHCIOTHI (KOHI[EHTPALH S COIISTHOH KHCIIOTHI 1:1).
[IomokuTh Ha COrHYTOE KOJIEHO TIPOOHPKH B3BEIIEHHVIO TPaHVIIY IMHKA. [IIIOTHO IIpHCOeIHHHTH
IMpoOHPKY, HAJAEB Ha IMPoOKY B TpYOKe 4. OTKPRITh 3aKUM 0, H, HAKIIOHHB IIPHOOP, CTOIKHYTEH I'PaHyIIy
B pacTtBop HCl. Bergensronniuiics Bogopo OyaeT BRITECHITh BOAY H3 KONIORI 1 B cTakaH 7.
[Tocne okoHYaHHS peakIHH (TeMIlepaTypa pacTBOpa B IPOOHPKe JO/DKHA OBITh paBHAa KOMHATHOH)
H3MepPHTh 00BEM BOJBI B cTaKaHe 7 MEPHBIM I[HIIMHIPOM, 3armmcaTh TemMiieparypy t© C u atmocdepHoe
naBieHuHe P.

[To popmyne MeHnaeneera-KnaiimepoHa onmpeIeHTh MacCy ITOIYYEHHOI'O BOJOPOIA:

p =mRT )

M
rae R — 8,3144 Jx/monseK.

Tak Kak B KonOe ra3 coJep KHT BOAOPOJ, H ITaphl BOAKI, TO 00IIee JAaBIeHHe ra3a B Konde P = Pu2 + Pu2o,

- —

.; P ~ IOKYMEHT NOANVICAH T OT TemMIiepaTypbl. HeoOxXoaumbie JaHHBIE B3SThH

SNEKTPOHHOW NOAMUCHIO
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P20, 1.93 2.06 2.20 2,22 2.48 2.64 2.84 2,99 3,17 3.36
Klla

Y CIIOBHS H pe3ylIbTaThl OIBITA 3allHcaTh B Ia00OpaTOPHOM KYpHAlle B TAOIHILY:

Macca V. T.°C P Pu2o. Pu2.

MeTanna, T M Klla Klla Klla

[Tocne onpepeneHnsa Maccel Bogopoaa Imo opMyiie (2) paccyHTaTh SKBHBalIeHT ITHHKA 110 popmyie (1).

OO0s3aTEeNBHO OIPENEINTE OTHOCHTEILHYIO OIIIHOKY OIIBITA:

32,68 - Dznm
32,68

* 100%

Or1mroKa,

rae 32,68 — TeopeTHUYECKOEe 3HAUEHIE SKBHBAJICHTA I[HHKA.

Ipebosanus K 0g)opmjieHitio J1ad op anopHoil papomasl i onuenty:

| .BeimonmHeHne m1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B IadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOMKHEI OBITH ITpe/CTaBJIEHBl. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHS H HHHIHAIIBL YYaIlerocs, HOMep Kypca H IPYIIIbI, YIeOHBIH IO,

2.0T4YeT O BBIITOJIHEHHOH TadopaTOpHOH padoTe JOIKEH COAEPKATh CIEIVIOLIE CBEICHHS:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*[aTy BBITIOITHEHHS pabOTHI,

*I[eTIb PAdOTHI;

*000pYIOBAaHHE M MaTEPHAIIBI,

*KPaTKOE TEOPETHUYECKOE OITHCAHIE;

*HOMEP M Ha3BaHHE OIbITA,

*KPaTKOE OIMCaHHE Xojia pabOoThI ¢ YKa3aHHEM YCIIOBHH ITPOBEIEHHS OIBITA,

*PHCYHKH M CXeMBI HCITOIb3YEMBIX ITPHOOPOB;,

*HaOITOJeHH T,

*YPpaBHEHHS ITPOTEKAIOIMX PEAKIIIIL,

*PacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPAaTHO, 3aIlHCH JOJIKHEL OBITh JIJAKOHHYHBIMH.

4 .OT4YET O TIPOBENIEHHOH paboTe IIPOBEPSET H ITOAIIHCHIBAET ITPEIIOIaBaTellb.

I

.;QGWMEHT na'anCAH Iy HJOIIYCKAIOTCA CTYVIACHTBI, BBIIIOIIHHBIIHE H
SNEKTPOHHOW NOAMUCHIO
1Ceprucpukar! | 12000002A633E3D113AD425FB50002000002A6 Z[ﬂﬁﬂpﬂTﬂpHBIE pﬂﬁGTLI:. CAaBIIHNC KOJIIOKBHYMEIL,
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6.CTYIeHTHI, TIOIYYHBIIHE 3a4ET I10 J1a00OpaTOPHOMY IMPAKTHKYMY, AOITYCKAIOTCI K cadye SK3aMeHa I10
KYpPCY HEOPraHHYECKOM XHMHH.

K OHMPOJIbHbBIE 601D OCHL .

1.OTHOCHTEIBHASA aTOMHAs Macca

2.OTHOCHTEIIFHAS MOJIEKYIISIPHAS Macca

3.Moms. MonsgpHas macca

4. XyuMH4YecKHe 3HaKH, (POPMYIIEI H YPaBHEHHS

5. XummdeckHe peakini. KiraccHpukaiiisg peaxifii.

6.3aKOH COXpaHEeHHS MacChl BEII[eCTBa

7. 3aKOH ITOCTOSIHCTBA COCTaBa

8.1'a30BBIe 3aKOHBI. 3aKOH ABOrajapo. MonapHEIH 00beM raza
9.01kpeITHE /.M. MeHaeneeBbIM IIEPHOIHYECKOT O 3aK0HA
10. Ilepunomuueckas cucrema JI.M. MeHeneesa

Cnucok Jaumepamypol.

1 Merognyeckie yKasaHHS 110 BEIITOMIHEHHIO TabopaTOpHBEIX pador 1o auciinmHe «HeopraHmyeckas
XUMHS» IS CTYAEHTOB HamparileHHS ITOoAroToBKH 19.03.04 TexHOmMorusg IpOoAYKIHH H OpraHH3allHsd
OOINECTBEHHOTO ITHTaHI.

2. Merognyeckie VyKaszaHHS I OOYYArOIMXCS II0 OpraHM3ali H IPOBEAEHHIO CaMOCTOSTEIIRHON
paboTEI IO JUCIMIUIHHE « HeopraHmyeckass XHMHSI» IJIS CTYAEHTOB HampaBiIeHH ImoAroroBku 19.03.04
TexXHOIOrHs MPOAYKIMH H OpTraHH3aIis OOIECTBEHHOIO ITMTAHH 4.

3.Heopranndeckass XuMHs | OnmeKTpoHHBIH pecypc| : nmabopaTopHBIH IpakTHKYM / C.A. CokonoBa [H
ap.]. — DIeKkTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHekckHil I'ocymapCcTBeHHBIIT ATpapHEBIH

YHupepcurer uM. Mnmieparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — PexuMm pocrya:

http://www.iprbookshop.ru/72709.html
4 Heopranmdeckas XHMHS | O1eKTpOHHEIH pecypce| : mabopatopHeii nmpakTHKyM / O.B. JIpsKkoHOBa [H
op.]. — DeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHek: BopoHeXkckHIl 1'ocymapCTBeHHEBIT ATpapHBII
Yuupepcurer M. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexxuM AOCTYIIA:
http://www.1prbookshop.ru/72708 . html

JlabopaTopnas padora Ne 3
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A4CChl JHOKCHOA VIJICPOdad IIO MdACCC KOJOEI
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Dopmupyemole komnemernuuu: YK-1; OIIK-2.

T eopemuileCKda Hdcmb.

MomnekyisipHas Macca, CyMMa MacC aTOMOB, BXOISIIMX B COCTAaB JAaHHOH MOIEKYIIBI, BBIPAKAETCSI B
aTOMHBIX eIMHHI[aX Macchl (a.e. M.). [Tockompky 1 a.e.M. (MHOTZa HasbBacMas JAIbTOH, D) paBHa /12
MAacChl aTOMa HYKIIHJa 2C u B emgummax macchl CU cocraBmser 1,66057107% kr, To YMHOKEHHE
MOJIEKYIIIPHOI Maccel Ha 1,66057'10°" maeT aGCOMOTHYIO Maccy MOIEKYIBl B KWIIorpamMax. Yarie
TIOMB3VIOTCS Oe3pasMePHON BETMYNMHON Moy - OTHOCHTEIEHOH MOJIEKYIIIPHONH MACChI: Mom =M. /D, T1¢
M,-Macca MOJIEKYIIBL X, BEIpaKeHHAs B TeX K€ eIHHHI[aX MacChl (KT, T HIIH Op.), YTO H D. MOIeKyILIpHas
Macca XapakKTepH3YeT CPEMHIOD MACCy MOIEKYIIBI C YUETOM HM30TOIHOIO COCTaBa BCEX 3IIEMEHTOB,
00pasyIoIMX JaHHOE XHMHYECKOe COeqHHEHNE. MHOT1a MOJIEKYIISIPHYIO MacCy OITPEIEIISEOT IS CMECH
Pa3IIMYHEIX BEIeCTB H3BECTHOIO COCTaBa, HAIIpHMeEp I Bo3AyXa "3 (eKTHBHYIO" MOJIEKYIIIPHYIO
MAaCCy MOKHO TIPHHATE paBHOH 29. AGCOMOTHREIMH MacCaMH MOJIEKYII VIOOHO OIepHpOBaTh B 00IIACTH
(H3HKH CcyOaTOMHBEIX ITPOLIECCOB H PaJHOXHMHH, '€ ITYTEM H3MEPEHHS SHEPrHH YacTHI[, COITIaCHO
TEOPHH OTHOCHTEIBLHOCTH, OMPEAEIIIIOT MX aO0COMIOTHEIE MAacChl. B XHMHH H XUMHYECKOH TEXHOJIOTHH
HeOOXOMMMO TPHMEHSITh MAKPOCKOITHYECKHE €IHHHIBI H3MEePeHHS KOIMYEeCTBa BellecTBa. YHCIO

TTFOOBIX YaCTHI] (MOJIEI{}"JI:, dTOMOB, 3JICKTPOHOB HJIH MBICIICHHO BBIJCIIACMBIX B BEIICCTBE I'PVIIII YdCTHII,

HarrpuMep 1ap HoHOoB Na™ u Cl B xpucrammny. pemerke NaCl), paBHOe ABOrajpo IIOCTOSHHOH Np =
6.022'10%, cocTaBISIET MAaKPOCKOIIHYECKYIO €IIMHHIY KOIMYeCTBa BEIECTBAa - MOJIb. 10rja MOXHO
sarmcaTh; Mo = MyNa/(D'Na), TO €CTh OTHOCHTEIIbHAaSA MOJIEKYIIIPHAs Macca paBHa OTHOIIEHHIO

Macchl MO BelllecTBa K NaD. EciIH BelllecTBO COCTOHT H3 MOJICKYII C KOBAJICHTHBIMH CBA3AMH MCKIY

COCTABIISIOIMMMH HX aTOMaMH, TO BelM4HHa M, Na IIpeAcTaBiieT cOOOH MOISPHYIO MAacCy 3TOrO
BEI[ECTBA, SAHHHIIBI H3MePEHHS KOTOPOH Kr-MOIb (KHIOMOIb, KM). [ BelecTB, He CoOAepsKarlix
MOJIEKYI, a COCTOSIIHX M3 aTOMOB, HOHOB HJIH PaJHKAalIOB, OIpeAeiseTcs (pOopMyIbHaAs MOISPHas
Macca, TO €CTh Macca Na YacTHI[, COOTBETCTBYIOINX IPHHATOH (pOpMYIIe BellecTBa. PaHee B XMMHHI
HCIIONIB30BAIM ITOHSATHS I'paMM-MOJIEKYIIa, TpaMM-aTOM, I'PaMM-HOH, TEIEPh - MOIb MOIIEKYI, MOJb
aTOMOB, MOIIb MOHOB, ITOApa3zyMeBas IO STHUM Na MOIIEKYJI, aTOMOB, HOHOB H COOTBETCBEHHO HX
MOJISIPHBIE MAaCChI, BRIpaKeHHbIe B IpaMMaXx M KHIorpaMMax. TpaauiiiiOHHO YIIOTPeOIISIOT B KaUeCTBE
CHHOHHMA TePMHH "MOJIEKYISIPHBIH (MOISPHBIH) Bec", Tak KaK OINpeJielIeHHe MAacChl IIPOH3BOJHTCS C
ITOMOIIBIO BeCOB. Ho, B OTIIHYHEe OT Beca, 3aBHCSILETO OT Ieorpa)HIECKHX KOOPAHHAT, Macca SBIISETCS
MTOCTOSTHHBIM ITapaMETPOM KOJIHYECTBA BellecTBa (IIPH OOBMMHBIX CKOPOCTSX JABHJKEHHS YacTHI[ B

YCIIOBHSIX XHMHYECKHX PeaKI[Hii), II0OTOMY IpaBHIIbHEE TOBOPHTH "MOJIeKYyIIIpHasI Macca'.

ﬁ| AOKYMEHT MNOAMMCAH MeTOZ, (OOOCHOBAaHHBIH HccleJoBaHHSIMH C.
SNEKTPOHHOW NOAMUCHIO

[CepTucpuar:  12000002A633E3D113AD425FB50002000002A6 B 1827 W 3aKIOYANCS B H3MEPEHHH TDIOTHOCTH

Bnapeneu: LleBayxoea TateAHa AnekcaHapoBHa

) - I'a3a, MOJIIPHaA MacCa KOTOPOI'o ITPHHHMAJIACH
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IIepBOHAYaJIBHO PaBHOM 2, a IIOCJIe TepeXofa K KHCIIOPOAHON €IHHHIlE H3MEPEHHI MOIEKVYISIPHBIX H
aTOMHBIX Macc - 2,010 r. Chneayroompgin 53Tall pasBHTHSI SKCIIEPHMEHTAIBHBIX BO3MOKHOCTEH
OIPEIETIEHH I MOIEKYIISIPHON MaCChI 3aKJIFOYAJICS B HCCIIEOBAHHH KHAKOCTEH H PAaCTBOPOB HE JIETYUHX
H He JUCCOLMHPYIOIIMX BEIIECTB ITyTeM H3MEPEHHS KOIUINTaTHBHBIX CBOHMCTB (TO €CTh 3aBHCSIIHX
TOIIBKO OT 4YHCJIA PacTBOPEHHBIX YACTHI[) - OCMOTHYECKOI'O JaBJIECHHS, ITOHH)KEHHS JaBIIEHHS IIapa,
MMOHIKEHHSI TOYKH 3aMep3aHHs (KPHOCKOITMS) M IIOBBIINEHHS TOYKH KHIIEHHS (30YIHOCKOITHS)
PAaCTBOPOB ITI0 CPAaBHEHHIO C YHCTBIM pacTBOpHTENIeM. (OCHOBHBIM METOIOM OIIPEAEeIIEHHS aTOMHBIX U
MOJIEKYIISIPHBIX MacC JIETYUMX BEILIECTB SBISETCS Mdacc-crnexmpomempua. J|JI9 UCCIIEIOBAHHS CMECH
coeqHHEHHI  A(PQeKTHBHO  HCIIONB30BAHHE  XpoMamo-macc-cnekmpomempiid.  IIpm  Manon
HHTEHCHBHOCTH IIHKa MOJEKYILIPHOIO HOHA ITPHMeHSIOT 3(pQy3HOoMeTpHYeCKHe ITPHCTAaBKH K Macc-
CIIeKTpoMeTpaM. O py3HoMeTpHUECKHI cIIoco0 OCHOBAaH Ha TOM, YTO CKOPOCTh BEHITEKAHHS raza B
BaKyyM M3 KaMepbl 4Yepe3 OTBEPCTHE, AHAMETP KOTOPOr0 3HAUHTEIBPHO MEHBINE CPEIHETO ITYTH
cBOOOIHOro mmpodera MOJIEKYIbI, OOPaTHO IPOITOPIIHOHAIbHA KBAIPaTHOMY KOPHIO M3 MOIIEKVIISPHON
MAacChl BEIIECTBAa, CKOPOCTh BBITEKAHHS KOHTPOIMPYIOT I10 H3MEHEHHIO JaBIIEHHS B KaMeEpe.
MomnekyisapHas Macca JIETYYHX COeJHHEHHIH OIpeJeIsSoT TaKkKe MeTOJaMH Ia30BOH XpoMaTorpadHH ¢
ra3oBeIMH BecaMH MaprunHa. [locinegHne H3MEPSIOT CKOPOCTH IIEPEMEINEHHS Trasa B KaHale,
COeTHHSIIOIEM TPYOKH, IO KOTOPEIM TeKYT I'a3-HOCHTEIIb H I'a3 H3 XpOMaTorpa(pHuecKoi KOJIOHKH, UTO
IIO3BOISIET OIPENEIIATh Pa3sHUILY IUIOTHOCTEH 53THX Ta30B, 3aBHCAINYIO OT MOJIEKVYIISPHOH MAacCCEI
HCCIIEAYEMOrO BellecTBa. MONEKYIIpHYIO MacCcy H3MEPSIOT JJIS HJIeHTH()HKALMH XHM. COeJIHHEHHIL,
IUISL YVCTAHOBJIEHHS CONEPKAaHHS OTAESIbHBEIX HYKIHIOB B COEQUHEHMSX, HallpUMEP B BOJE,
HCIIONIB3YEMOH B aTOMHBIX SHEPreTHYECKHX VYCTAHOBKAxX, a Takke IPH HCCIeJOBAaHHMH H CHHTE3E
BBICOKOMOJIEKYIIIPHEIX COeQHHEHHI, CBOICTBA KOTOPBIX CVIIECTBEHHO 3aBHCAT OT HMX MOIEKYIISPHOMH
Maccel. CpemHHe 3HAUYeHHS MOJEKYIIPHBEIX Macc IIONHMEPOB VCTAaHABIMBAKOT C IIOMOINBIO
IIEPEYHCIIEHHBIX BHIIIIE METOJOB, OCHOBAaHHBIX Ha KOJUIMTaTHBHBIX CBOMCTBAX pa30aBIIEHHBIX
PacTBOPOB, IO YHCIY JBOHHBIX CBS3ed ("MATKHM' O30HOIH30M) IIH (DYHKI[HOHAJIBHBIX I'PYIMI
(MeTomamMH (PYHKIITHOHAILHOI'O aHaJM3a), a TaKXKe II0 TaKHM CBOMCTBAM HX PacTBOPOB, KAK BSBKOCTB,
cBeTopaccesHHe. CpeaHHe 3HAYEHHS MOJIEKYIISPHBIX MACC IIOIIHMEPOB  BBICOKOH  CTEIIEHH

IMOIMMCEPH3AIHIT OIIPCACIIAIOT ITO HX PCOIIOIHMYCCKHM XapPaKTCPHCTHEKAM.

Qb opyd 0s aHue 1 MaAMEepUabl.

PeakTHBEI, HEOOXOMHUMEIE IS JAaHHOH padoOTHI, BRICTABJISIIOT HA ITOJIKH J1a00paTOPHBIX CTONIOB. Peakie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INENOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,

OpoMHasI BOJia H JIP.) XPaHAT B BRITSDKHOM IIKa(y.

[NOKYMEHT NOANMUCAH
': ANEKTPOHHOW MOOMUACHIO 3e), KOIObI, XHMHYECKHE CTaKaHBI IIOCIe PaboThI
Ceptudnkar:  12000002A633E3D113AD425FB50002000002A6
'Banenew: | LieGayxoba TaTsAHa AnekcaHapoBHa b, HCIIONIb3yeMasd IS IIPOBEIECHHS OTAelIbHBIX

|QeicrBuTEneH: ¢ 20.08.2021 no 20.08.2022 OopaHry.



TexHuKa 0 e30nacHocmy RPU 6 bINOJIHEHUU J1A0 OpANOPHOIL_DADdOnbl.

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

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

-TIIPH OIPeJelIcHHH 3allaxa BEINeCTB OTBEPCTHE cOCya Jep:KaTh Ha pacCcTOSHHH 25-30 c¢M OT JIHI[a,
HaIlpaBIIssa K ce0e CTPYIO ra3a IOCTYIIaTEIbHBIMH IBIZKEHHSIMH JIaJOHH OT OTBEPCTHS K JIHILY;

-IIpH HAJIMBAHHH PeaKTHBOB HE HAKIOHATHCS HAJ COCYAOM BO H30eKaHHe ITOINMaJaHHs OphI3r HIIH
YACTHI[ Ha JIMIIO HIIH OJeKAY. ITPH pa3z0aBlIeHHH KOHIIEHTPHPOBAHHBIX KHCIOT BIIMBATh KHCIIOTY B BOAY,
HO He HaoOOopoT;

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

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

-HEeIb 34 IOJIb30BATHCS AIIeKTporIpHOopaMi Ge3 COOTBETCTBYIOILET O HHCTPYKTaka. ITPH BKIIOYEHHH HX B
CETh Helb3s JepKaThCcs 3a MeTAIDIHYeCKHE ITpeaMeThI (TPYOBI, KpaHbI H T.IL.). 3aIlpelfacTcs BKIKYATh H
BBIKITEFOYATh SIIEKTPOIIPHOOPEI MOKPBIMH pPYKaMH, a TaKXe IIOIb30BaThCSI HEHCIIPAaBHBIMH HIIH
HMEIOIIHMI OT'OJIEHHEIE IIPOBOAA IIPHOOpaMI ;

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

-IIPH TIOIAJAaHHH Ha JHMI0 WM PYKH OpPBI3T KOHIL[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHIMS BOIOH
IIPOMBITE CIIAOBIM PACTBOPOM COJBI. INEIOYL CIIEAYET CMBIBATh A0 TeX IOP, IOKa YYaCcTOK KOXKH, Ha
KOTOPBI OHa ITOITala, He MePECTAHET OBITh CKONIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PAacTBOPOM VKCYCHOH
KHCIIOTBI M HaJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOPOM IlepMaHTaHaTa Kaanusg (H3
aInTeyKH B TaOOpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PaldoThl BEIKIIFOYHTE H3 CETH BCE ANeKTPOIPHOOPHI, IePeKPHITh II0auy r'a3a H BOILI B
1adopaToOpHIO H yOpaThk padouee MeCTO;

-000 BCEX HECYACTHBIX CIYYasxX HeMeIJIeHHO COOOIIaTh IMPeIofaBaTelIio HWiIH J1abopaHTYy.

I pPAKmuidecKdAa YdCchib.

MOJIEKYIIIPHYIO MacCy JHOKCHIA YITIEPOIA MOXKHO OIPEJAEIIHTE TPeMS CIIOCO0aMIH:
a) 110 OTHOCHTEIIbHOM IJTIOTHOCTH ra3a Mco2= 1 * Mzeosg (1), rae

Mco2 — MOJIeKyIISIpHas Macca JHOKCHJIa YriIepoJa;

?‘."!- oy A N R AR TR ARE YA LY R A SRR T SR TEw reras BRI T O “.'"'.i e T ] M "
] .

" ONOKYMEHT NMOAnNnMCcAH :
- SNEKTPOHHOWM NOoAnuChLIO

ICeptudmkat.  12000002A633E3D113AD425FBS0002000002A6
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Vv
Mco2 — Macca JHOKCHIa YIJIEpoa, I,
V  — 06béM CO2 IIpH HOPMATBHBIX YCIIOBHSX, CM- ;
224 — 0o0BéM 1 1/ MO moOoro raza mpH HopMalbHBIX yenoBHax (0°C, 101,325 kIIa), 1.
C) 10 ypaBHeHHIO MeHieneera-KnarmepoHa
mco2 RT

V= , TIIE
M

P — nmaBnenne CO; B k010e, paBHOE aTMOoc(hepHOMY, Kl]a;

V — 06BéM CO,, paBHBIH 00BEMY KOJIOBL, CM;

R — yHHBepcanbHas ra3oBas IIOCTOSHHAS, paBHaI 8,314 J[)x/Moib o K;

T — temMmeparypa, K.
IlocneoosamenvHocms 6bINOJIHEHUA PADOMIbL:
1. 3axkpeITh IIPOOKOH CYXVIO KOJIOY, IIPHTOTOBIECHHYIO J1aDOpaHTOM IS OIbITa. BOCKOBEIM
KapaHAaIlloM OTMETHTH Ha KOJIOe HHKHHH KpaH IIPOoOKH. B3BECHTH HAa TEXHHUYECKHX BecaxX KoIdy ¢
BO3YXOM (m;). OmycTuTh B KonOy Ha 1-2 MHHYTHI TPYOKY, ITO KOTOPOH HAET TOK YITIEKHCIIOIO Ia3a.
3aTeM ITOAHECTH K OTBEPCTHIO TPYOKH T'OPSIIYVIO IYUHHKY: €CIIH OHA TaCHET, 3HAYNT KoJ10a IOIHOCTH IO
3aIlOJITHEHA VITIEKHCIBIM Ta30M. 3aKphITh KOIOy IPoOKOH A0 METKH H B3BecHTh (m»). Emé pas
3aITOJIHUTE KOJIOY I'a30M H B3BECHTE (In3). Pe3yIbTaThl 3THX JBYX B3BEINMHBAHHH HE JOIKHBI OTIIMYATHCS
Oomnee ueM Ha 0,01r. /[71g pacyéTOB HCIIOIL30BATh CPEeIHHE JTaHHEIE.
2.  BruiuTh BOAy B KOJIOY JO METKH, 3aTEM IIEPEIHUTE €€ B MEPHBIH IIIUTHHAP H H3MEPHTH 0OBEM BOJIBI
(kom0OHI) - V.
3.  Sammcatk TemMrepaTypy (1°C) u maBneHHe P, IpH KOTOPBIX ITPOBOAST OIBIT.
4.  lIpomsBecTH PacyETHI:
- IIpHUBECTH OOBEM KOJIOH - V K 00BEMY ITPH HOPMAJILHEIX YCIIOBHSX Vo
- OIPEAEIHMTL MAcCy BO3AyXa B KOIIOE Mgosy, CUMTAS Maccy 111 BO3ayxa paBHOH 1,293 1
- HaAHTH Maccy caMOH KOJIOBI ¢ IPOOKOH Mons
- ONPEHENNTh MAacCy YITIEKHCIIOTO r'aza Mco: .

YCIIOBHS H PE3VYIIBTATHI OIIbITd 3dHCECTH B Tﬂﬁ]ﬂ]l[}".

Macca xom0HI ¢ Macca xomn0sI ¢ V.M | t°C P, xlla | Vo,MI | mgesg Mians mco:
BO3IYXOM m,T CO72 (m2+ m3)/2 =
Mcp, T
NOKYMEHT NOANUCAH
{Cepridkar 1EUigEZEZ?Eggﬂghgﬁgﬁr;gﬁcﬂzgDHGGGEAE spoa 1o ¢opmynam (1), (2), (3). Hatit cpenmee
) Bnageneu; Webayxoea TaTeAHa AnekcaHgpoBHa OPMYIIE
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* 100%

OrnmoKa,

rae 44 — DeNCTBHTEIIRHOE 3HAUEHHE MOJIEKYIIIPHOH Macchl CO».

Ipebosanusn K 0hopmieHio J1ad op amopHoiL padomsl i omuemy:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B JIadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOMKHEI OBITH ITPe/CTaBJIeHBl. Ha3BaHHE YHHIBEPCHTIETA,
(haMIUIHSI M HHHIHAIIEL YYaIller Ocs, HOMep Kypca H IPYIIIIbI, Y4eOHBIH IO/,

2.0OTYET O BRIMNOJIHEHHOH JTa00OpaTOPHOH padoTe JOIIKEH COAEPKaTh CIIeIVIOIIE CBeIEHI:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*[aTy BBITIOITHEHHS pabOTHI,

*I[eTIb PAOOTHI;

*000pYIOBAaHHE M MaTEPHAIILI,

*KPATKOE TEOPETHUYECKOE OIHCAHIE;

*HOMEP H Ha3BaHHE OIILITA,

*KpPaTKOE OIMCcaHHe Xoj1a paboThI ¢ YKa3aHHEM YCIIOBHI ITPOBEIeHHS OIBITA,

*PHCYHKH M CXEMBI HCITOIb3YEMBIX ITPHOOPOB;,

*HAOIFOIEHH T,

*YPaBHEHHNS ITPOTEKAFOIINX PEAKIHIL,

*pPacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

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

5.K cmaue 3ayéra 1o IadopaTOpHOMY TIIPAKTHKYMY JOITYCKAFOTCS CTYIAEHTBI, BBIIOJIHHBIINE U
IOAITMCABIIIE YV TIPEIOJaBaTENd BCE AOMAIIHHE M IIabopaTOpHEIE padOThHI, CHABIIHE KOJUIOKBHYMEIL,
AKTHUBHO YYaCTBOBARBIIIHE B padOTE CEMHHAPOB.

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

K OHMPO.IbHbLIE 60NPOCHI .

I OCHOBHBIE TIIOHATHS XHMHYECKHH 3JIEMEHT, aTOM, MOIEKylIa, OTHOCHTEIbHas aTOMHasd H
MOIIEKYIISIpPHAS Macca.

2 IIpocToe U CIIOKHOE BEINECTRO.

3. KomnuectBo BelecTBa, MOJIb, MOJSpPHAs Macca, SKBHBAJIEHT, MOIISpHAs Macca SKBHBAJIEHTA.

e e AT MOAMGAN 7 77T 2770H TIOCTOSHCTBA COCTaBa, 3aKOH SKBHBATIEHTOB,
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Cnucox um epamypasl.

1. Merognyeckne yKasaHHS 110 BEIITOIIHEHHIO JTabopaTOpHEIX padoT 1mo aucimnumHe «Heopranmyeckas
XUMHS» IS CTYAEHTOB HamparileHHS ITOAroToBKH 19.03.04 TexXHOIOrHs IPOAYKIHH H OpraHH3allH s
OO0INECTBEHHOTO ITHTaHHA.

2. Mertognyeckie VYKasaHHS I OOYYAIOIMXCS II0 OpraHM3alHH H IPOBEIEHHUIO CaMOCTOSTEIILHOH
paboTHI 11O JUCIMIUINHE « HeopraHmyeckass XUMHS» 719 CTYASHTOB HAITpaBIeHH A TOAroToBKH 19.03.04
TexXHOIOrHs NMPOAYKIIMH H OPTraHH3aIs OOIIECTBEHHOIO ITMTAHH 4.

3.Heopranndeckass XxumHs | OneKTpoHHBIH pecypc| : mabopaTopHBIH ITpakTHKYM / C.A. CokonoBa [H
op.]. — DIeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHexk: BopoHeXkckHIl 1'ocymapCTBeHHBIH ATpapHBIH
Yaueepcurer uM. Mmmeparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — PexuMm gocTyria:
http://www.iprbookshop.ru/72709 .html

4 HeopraHnmueckas XHMHS | OneKTpoHHEIT pecypc| : mabopatopHsri nmpakTHKyM / O.B. JIpsSkoHOBa [H
Ip.]. — ODONeKTpoH. TeKCTOBBIE JaHHBIE. — BopoHek: BoponHexkckmi ['ocymapCcTBeHHBIH ATpapHBI
Yuupepcurer M. Mmameparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM mOCTyIIA:
http://www.iprbookshop.ru/72708.html

JlabopaTopnas padora Ne 4

Tema: KoMILIeKCHBIE coeMHEHUA

Ileny padomsr: TTomydeHHe aKBAKOMIIEKCOB, PeaKIIMH TepMOIH3a. [lonyueHne akBakomIuiekcoB Cu?t ,

Ni*, Cr’*, momyueHHe H CBOJiCTBA THAPOKCOKOMIUIEKCOB OJI0OBA H XpOMa, IIOIy4YEHHE
AMHHOKOMIUIEKCOB H aI[HJIOKOMIUIEKCOB, H3YUeHHE JBOHHEIX COJIEH.

Dopmupyemoble Komnemernuuu: YK-1, OlIK-2.

Teopemiiueckasn uacms.:

KoMILIeKCHbIE COeJHHEHHS 5TO MOJIEKYIISIPHBIE HIIM HOHHBIE COEAHHEHMS, OOPa3yIOIMHECS ITYTEM
IIPUCOEANHEHHS K aTOMY IJIH HOHY MeTallyla WIH HeMeTallla, HEHTPAIBHBIX MOJEKYII WIH IPYTHX
HOHOB. OHH CITOCOOHEI CYIIECTBOBATE KaK B KPHCTAIlTIE, TaK H B PaCTBOPE.

OcCHOBHBIE NMO/I0KeHH S M IIOHATHA KOOPHHAITHOHHOH TEeOPHH.

JI1 OOBSICHEHHS CTPOEHHS H CBOMCTR KOMIUIEKCHBIX COeIHHEHHUHI B 1893 I. MBeMIapcKHM XIMHKOM A
BepHepoM OpUla IpeqIOXKEHA KOOPAMHAIMOHHAS TEOPHSA B KOTOPYHO OH BBEN JBa IIOHSTHSI. O
KOOPJAHHAI[MH M O TTOOOYHOH BaJIEHTHOCTH.

Ilo BepHepy enaenoii eanenmmuocmsio HasbIBAETCSA BAIIEHTHOCTDH ITOCPEACTBOM KOTOPOH COEIHHSIOTCS

dTOMBI C GﬁpﬂSGEﬂHHEM ITPOCTBIX CGE,I[HHEHI]I‘L ITOJUHHATOIIXCHA TCOPHH

marrarrmrraamrr [ TAa srasrassrrans mrramrrr s moAaTrAarrmrros amr F
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[Iox peHcTBHEM CIUI ITIABHOH M ITOOOYHOH BaJIEHTHOCTH aTOMBI CTPEMSTCS PaBHOMEPHO OKPYKHTE ceO4
HOHAMHM IJIM MOJIEKYIAaMH M SBIDIFOTCS TakKHM o00pa3oM IEHTPOM TIIPHTSKEHHS TakKHe aTOMEI
HA3BIBAIOTCSI  LeHMPAAbHuIMU Wil — KOoMHiekcoobpaszoeamensami.  VOHBI HIM  MOJEKYIIHI,
HEITOCPEACTBEHHO CBS3aHHBIE ¢ KOMIUIEKCOOOpa30BaTelIeM, HA3bIBAOT CS Jitie AH OAMLL.

[IocpeacTBOM TTIaBHOH BaJIEHTHOCTH ITPHCOEIHHSIOTCS JIMTaHABI HOHEI, a ITOCPEICTBOM ITOOOYHOH
BaJIEHTHOCTH — HOHBI M MOJIEKYIIHI.

IIpurspkeHe ImMraHa K KOMILIEKCOOOPAa30BaTEIO HA3bIBAETCA KOOPAMHAIHEH, a YHCIIO JIHTaHI —
KOOPJAHUHAI[HOHHBEIM YHCIIOM KOMIUIEKCOOOpa30BaTENIS.

MOXHO cKa3zaTh, UYTO KOMIUIEKCHBIE COESHUHEHHS BTO COESIUHEHHS, MOIEKYIIBI KOTOPBIX COCTOST M3
I[EHTPAJIbHOrO0 aToMa (MM HOHA) HEITOCPEACTBEHHO CBSI3aHHOTO C OIPeAENIEHHBIM YHCIOM JAPYTHX
MOIIEKYII WIH HOHOB, HAa3bIBA€MBIX JIHTaH JaMH.

B pom komImIekcooOpasoBaTeneil yallle BCErO BBICTYIIAIOT KaTHOHBI MeTamnos (Co™, Pt*4, Cr',
Cu*?Au™ u 1ap.)

B KayecTBe JMraHzoB MoryT BecTymaTh HoHEI Cl, CN°, NCS°, NO2, OH', SO4* Tak M HeHTpalbHEIE
Monekynsl NHi, HoO, aMHHBI, aMHHOKHCIIOTEI, CITHPTHL, THOCITHPTEI, PH3, 3(pHpHI.

YHCmo KOOpAHHAIIHOHHEIX MECT, 3aHHMAEMBIX JIMTAHAOM OKOJIO KOMIUIEKCOOOpa3oBaTelsl, HasbIBAETCs
cTo KGGP@HHM;HGHHDI? EMKOCHIL 10 LI OeHNIANH OCHIb 10.

JIuraHael, IIPHCOEOMHEHHBIE K KOMILIEKCOOOPA30BATEII0 OJHOH CBS3BIO, 3aHHMAIOT  OIHO
KOOPJHHAIIHOHHOE MecTh H HazbBaroTcd MoHOAeHTAaTHBIMH (Cl, CN°, NCS°). Ecmu xe mHraH[
IIPHCOEANHEH K KOMIUIEKCOOOPA30BAaTEIIO IIOCPEJICTBOM HECKOJIBKUX CBS3€H, TO OH SBIISETCS
romgeHTatHeIM. Harmprmep: SO4%, CO3* SIBISIFOTCST OHIEHTaTHBIMH.

KomriekcooOpa3oBparelh H IHTAHALI COCTARIISEOT GHYMIPEeHHI00 cepy COSIHHEHNS HIH KOMITIEKC (B
dopMyTax KOMILIEKC 3aKIFOYAIOT B KBaJpaTHBIE CKOOKHM). MOHEI, HE CBS3aHHBIE HEITOCPEACTBEHHO C
KOMITJIEKCOOOpa3BaTEIEM, COCTABIISIIOT GHEULH 00 KOOPOUHALLIOHHYIO cqhepy.

HMoHbl BHemmHeH cgepbl CBS3aHBI MEHEe ITPOYHO II0 CPaBHEHHIO C JIHTaHAaMH H IIPOCTPaHCTBEHHO
yIalleHbl OT KOMITIIEKCcoOoOpazoBarensa. OHH JIETKO 3aMEIAaroTCs APYTHMH HOHAMH B BOJIHBIX PacTBOpax.
Harmprvep, B coequnennn Ki[Fe(CN)s| xomrmekcoobpasoBaTenieM sBiusteTcsa Fet?, murangami - CN-.
JIpa nmuTaHIa IIPHCOSAUHEHB] 3a CUET ITIABHOHM BAJIEHTHOCTH, a 4 — 3a cueT IOOOYHOH BaJIE€HTHOCTH,
CIIEJIOBATEIbHO KOOPIAMHAIMOHHOE YHCIIO PaBHO 6.

i) -
HMon Fe™ ¢ murangamm CN° COCTaBISIOT eHympeHHIowo cgepy win komniexc, a HOHBI K* BHEIIHIOIO

KOOPAHHAIL[HOHHYIO CPepy:

I+ K1

e
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Kak mpaBHIO KOOPAHHAIMOHHOE YIMCIO PaBHO VABOESHHOMY 3apsay KaTHOHAa MeTallla, HaIlpHMED:
OJHO3APSAHBIE KaTHOHBI HMEIOT KOOPAHHAIMOHHOE YHCJIO PaBHOE 2, 2-X 3apsaHble — 4, a 3-X 3apsIHEIE
— 0. eCIHH 2JIEMEHT IIPOSBIIIET IIEPEMEHHVIO CTEINEHh OKHCIEHHS, TO C VBEIHYEHHEM €&
KOOPIHHAI[THOHHOE YHCIIO pacTeT. i1 HEKOTOPHRIX KOMIUIEKCOOOPpa3oBaTeied KOOPAHHAI[HOHHOE YHCIIO
. +3 +4 +3
SIBIISIETCS ITOCTOSIHHBIM, HanpuMep: Co™, Pt™, Cr™” HMerT KOOPIHHAIMOHHOE YHCIIO PaBHOE 6, Y HOHOB
B*E: Be*{, Cu*®, Au™ KOOPIHHAIIHOHHOE YHCIIO paBHO 4. 111 OONBIIMHCTBA HOHOB KOOPAHHAIOHHOE
JHCIIO SBIIETCSI TIEPEeMEHHBIM H 3aBHCHT OT IIPHPOARI HOHOB BHENIHEH CQephl H OT YCJIOBHI

00pa30BaHHM I KOMILIIEKCOB.

Kmaccudukarss KoMIDIEKCHBIX COeIHHEHHH ITPOBOIUTCS IO Pa3IYHBIM ITPH3HAKaM.
1. Ilo 3apsaay KOMITIIEKCHOTO HOHA Pa3MyaroT:

-kaTHOHHEIe [ Cu(NH3)4]*

-aHHOHHBIE [Co(NO3)s]>

-HelirpambHele [Pt(NH3)Cla]
2. Ilo xXapakrepy JINTaHAOB Pa3IMYarOT:

-akBO- [Cu(H20)4]S04

-aMMIHO-[Cu(NH3)4]SO4

~alHgo- Ko[Cu(Cl)4]

-rHapokco-K2[ Cu(OH)4]

[lo crpykType BHyTpeHHeH c(ephl pa3IHYaroT BHYTPHKOMIUIEKCHBIE (I[HKIHYECKHE) COEeTHHEHHS.
Harprmep, B JKHBOM OpraHH3Me BCTPEUYAIOTCS KIEIIHEBHIHBIE (XeIaTHRIE) IITHYIIEHHbIEe ITHKIEI. OHI
00pa3yrOTCsad KaTHOHOM MeTalla H a-aMHHOKHCIIOTaMH. K HHM OTHOCSTCS IeMOITIOOHH, XJIOPO(HILI,

BHTAMHH B >.

[IpHu cocTaBineHNH Ha3BaHH I KOMIUIEKCHBIX COSIHHEHIIT PYKOBOACTBYIOTCS CIIEIYIOIIHMI ITPaBHIAMH:

- CHayaJa Ha3bIBAaIOT BHYTPEHHIOK c(hepy;

- COCTaBHBIE YaCTH €€ HA3bIBAIOT B CIEAVIOLIEH ITOCIEAOBATEILHOCTH . JIHIaHAbl aHHOHBI, JHTaHIbl —
MOJIEKYTIBI, KOMITIIEKCOOOpa3oBaTellb. 3alIHCHIBAIOT (POPMYITY B OOPaTHOI ITOCIIeJOBATEIFHOCTH.

- K Ha3BaHHSAM JIHTaHIOB — HOHOB J0OaBILTOT oKOHYaHHE «o» (Clxmopo-, CN1maHo-). HeliTrpanbHbie

MOJIEKVIIBI COXDPAHSIIOT CBOH Ha3BaHHSL 3a HcKIroYeHHeM H>O — dEKBO, NH3 — anmiH.

OOKYMEHT NoAnmncAH
| SNEKTPOHHOU NOAMNUCHIO HBEIMH: JIH, TPH-, TETPa-, IIeHTa-, rekca- u T.1.
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6
+Bnageneu; Webayxoea TaTeaHa AnexkcasapoBHa )EPHI.
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aHHOHHBIe — Na3[Co(NO»)e¢] —TexkcanuTpokooonbTar (I1I) HaTpHd,
HeHTpanbHele [Pt(NH3)|Cl - puxmopoanaMMIHOIITIATHHA.

Qb opyoosarnue u mamepuaibl.

PeakTHBEI, HEOOXOMHUMEIE IS JaHHOH padOoThI, BEICTABIISIOT Ha ITOIKH J1a00paTOPHEIX CTOIOB. Peakue
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHas BOJa H JIP.) XPaHAT B BEITSDKHOM IIKady.

OCHOBHaSI XHMHYECKasd ITocyAa: IPOOHPKH (B IITaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCIe paOOTEI
TI[ATEIIBHO BBIMBITH, BECHI C Pa3HOBECOM, IIPHOOPBI, HCIIOIB3YeMas IS ITPOBEACHHSI OTHAEIbHBIX
1ab0paTOPHEIX padoT, BEIAAECTCA M CHAETCS YHCTas 1abopaHTy.

TexHuka dezonacrocnii npu 6 bINOJIHEHUIL J1A0 OpaAmopHoI pad omol:

-aKKypaTHO 0o0pamarscsa CO CTEKISIHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYABl YOHPATh C
TIOMOIIBIO COBKA M IMETKH;

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

-IIPH OITPEJIEIIEHHH 3allaxXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha pacCTOSHHM 25-30 ¢M OT IIHI[a,
HaIpasIIsgd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMH ABHKEHHSAMI JIAJJOHH OT OTBEPCTH S K JIHILY;

-IIpH HaJIHMBaHHH PeaKTHBOB He HAKIOHATHCI HaJ COCYAOM BO H30eKaHHe ITOMaJaHHsa OpBI3r HIIH
YACTHI[ Ha JIMI[O MM OAEKAY. IIPH Pa30aBIIeHIN KOHIICHTPHPOBAHHBIX KICIIOT BIMBATh KHCIIOTY B BOJY,
HO He HaoOOpOoT;

-IIPH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede MM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TIOMafaHHs €€ Ha JIMI0, PYKH HIIH OJIe XK1Y,

-TOpsYHe TpeJAMeThl MOKHO CTaBHTH TOIBKO Ha acOeCTOBBIN KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTVIO CITEIHAILHYIO ITOACTAaBKY;

-HEeIIb 35 ITONB30BATHCA ANEKTpoIpHOopaMi 6€3 COOTBETCTBYIOIIET O HHCTPYKTaKa. ITPH BKIIFOYEHHH HX B
CETh Hellb34 JepKaThCs 32 MeTaJUIHYeCKHE IIPeAMETHI (TpyOBl, KpaHbI H T.I1.). 3allpellaeTcs BKII0YaTh H
BBIKIIFOUATH SIEKTPOIIPHOOPEI MOKPBIMH PyKaMH, a TaKKe II0/Ib30BAaThCSI HEHCITPABHBEIMH  HITH
HMEIOIIHMH OTOJIEHHEIE IIPOBOA ITPHOOPAMI;

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

-IIPH TIOMAMaHHKM Ha JIHMI0 HIM PYKH OPEI3r KOHIIEHTPHPOBAHHBIX KHCIIOT TIOCIIE CMBIBAHHMS BOIOMH
IIPOMEITE CIIa0BIM PACTBOPOM COABI. INENOYB CIEAYET CMBIBATh JO TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOITaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITE CIIAa0BIM PacTBOPOM VKCYCHOH

L=
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-II0 OKOHYAHHH PadoThl BEIKIIFOYHTE H3 CETH BCE ANeKTPOIPHOOPHI, IePeKPHITh IToauy raza H BOJBL B
nmabopaTopHIO H yOpaThk padouee MecTo;
-000 BCEX HECYACTHBIX CIYYasIX HeMeIJIEeHHO COOOIIATh IMPEIofaBaTelIio WIH J1aD0OpaHTy.

I pPAKmuidecKkdAa Udcmb.

Onsir Nel. [TonydeHne aKkBaKOMIUIEKCOB.

Harpeiite B QapdopoBoil yamieyke HeOOIBINIOE KOIHYECTBO KPHCTAUIOTHApaTa Ccyib(aTa MeJH.
OTtMeThTe IBeT Oe3BomHOH comH. Ilocne oxmaxmeHHS coimH (papdOpOBYIO YalllKy MOXKHO Oparthk
pykaMH) ITpHOaBbTe BoAy. M3MeHeHHe IBeTa CBS3aHHO ¢ 00pa30oBaHHEM akBakKomIliekca. [1omoOHEIe
oIepalHH IpoesaiTe ¢ KpHCTaIUIOrHApaTaMH Cyib(aTa HHKEJISL, XJIOpHIa XpoMa. Hammuimre peakipm
TEpMOIIN3a H GopMyisl akBakomruiekcos Cu?*, Ni%*, Cr’*.

Onbrr Ne2. B dapdopoBoit yarmeuke HeOOJBINOE KOITHYECTBO KPHCTAIUIOB XJIOpHAa KoOalnbTa
PacTBOPHTE B HECKOJIBKHX KaIlISIX KOHIEHTPHPOBAHHOH COJSHOH KHCIIOTHI (OCTOPOXKHO C KHCIOTOM,
OIBIT IIPOBOAUTE IIOJ TSroi). OTMeThTe OKpacKy pacTBOpa, KOTOpas BbI3BaHa 0Opa3oBaHHEM
TETPaxXITOPKOOOIBTOBOH KHCIIOTHL. 1IpH pa3baBiieHIe ITOITYYEHHOI O pacTBOPa BOJONM OKpPacKa MEHSETCS
Ha PO30BYIO, XapaKTEPHVIO IS THAPAaTHPOBAHHOIO HOHA KoOanbkTa. Harmmmre ypaBHEHHS peaKI[HIL.
Onsir Ne3. [JonydeHHe THAPOKCOKOMIUIEKCOB.

K pactropy comnH I1[HHKa IIpHOaBhTe PacTBOP IETOUM. OOpa3yVIOIHICA OCaJOK I'HMIPOKCHAA B H30RITKE
INETTOYH PACTBOPSETCS M IPEBPAIIAETCSA B PACTBOPHMBIN T'MJIPOKCOKOMIUIEKC. AHAIOIHYHO ITOIIYUYHTE
THAPOKCOKOMIUIEKCHI AIIFOMHHIS, OJIOBA H XPOMa.

Onbir Ned., [JonyuyeHne aMHHOKOMIUIEKCOB.

A. K pactBopy cymnbdara MeIH IIOCTEIIEHHO ITPH IIepeMEelIHBAaHHH WIH BCTPSIXHBAaHHH J0O0aBbTE
PacTBOP KOHI[EHTPHPOBAHHOIO amMmMmHaka. OOpaTHTe BHHMAaHHE Ha TO, YTO OOPas3VIOIIHUICS CHHHII
OCaJIOK THAPOKCHIA MEIH B M30BITKE aMMHAKa PacTBOPSETCS BCIEACTBHE 00pa30OBaHHSA PaCTBOPHMOIO
aMMHaKaTa MeJH. DTO COIPOBOJKIAETCS Pe3KHM H3MeHeHHeM IeeTa. MoH TerpagnammvuaMenn (1I)
MOJKHO Pa3pyHIHTh J0OABIEHHEM pacTBOpa cyib(ara HaTpHsI. OOBSCHHTe, IMOYeMy? OTH K€ OIIBITHI
IIPOBEIHTE C PACTBOPOM COITH Ni%*.

B. B pacTtBope aMMmaka XOpOIIO pacTBOpseTca Xitopup cepedpa. [lomyunre HEMHOrO ocajka XJIOpHIa
cepebpa M3 HHTpaTa cepebpa M PacTBOPHUTE €ro B HECKOJBKMX KaIUIgX KPernkKoro ammmaka. s
IIOIIYYEHHOI'O pacTBOpa XIIOpHIa IJHaMMHHCEpeOpa MOXKHO BHOBB BRIJIEIHTE XIIOPHZ cepedpa
mo0aBlIeHHeM a30THOH KHCIOTHL. Iloyemy »T0 mpomcxomur? Comu cepeOpa Ae(pHIMTHEBI, ITO3TOMY
BBUIMBAHTE MX PACTBOPKI IOCIE ITPOBEAEHHEIX OIBITOB B CIIEIHAIbHBIE OaHKH ¢ 3THKETKOH " /{14 ciimBa

cepedpa ".
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A. Ilomyuure HEMHOrO OcajiKa XJIOpHJIa cepebpa, CIeHTe pacTBOpP, a K OCAJKVY J00aBhTe IO KaIlIsIM
KOHI[EHTPHPOBAHHON COJITHOHM KHCIOTBEI. OCaJOK PacTBOPHICS B H30BITKE KHCIIOTBEI C O0Opa3zOBaHHEM
IUXJIOPCEPEOPSHHON KHCIIOTHI.

B. K pactBopy com Hg*" moGaBbTe IOHEMHOIY pacTBOpa ifommaa Kamrsd. BrImagaeT ocalok HOHIA
PTYTH, KOTOPEIH B H30BITKe KI pactBOpsieTcsa ¢ oOpasoBaHHeM OeCIBETHOIO TeTPaHOLOTHIpaprupar
(I1)- HOHa.

B. K 1-2 M pactBopa comn Co*" [qoGaBpTe IMENOTKY KPHCTAUIMYECKOTO POIAHHAA aAMMOHHSL.
OO0paszyeTcss KOMIUIEKCHBIH HOH KOOajlbTa CHHETO I[BETA. ECIM pacTBOp pa3zbaBHTh BOAOH, TO OKpacKa
H3MEHHTCS Ha PO30BYIO, XapaKTEePHYIO I aKkBakoMIUIeKCcOB KoOamnbTa (II).

I". Ha pactBop comu xene3a (III) mmopeiicTByiTEe B OJHOH IMPOOHPKE PAcTBOPOM INEIIOUH, a B IPYIOH -
PacTBOPOM pofaHHja aMMOHHA. OOBSICHUTE IIPOHCXOMSINHE SBIIEHHSI. IOTH PeaKI[HH II03BOJISEOT
OoGHapyKHBaTb B pacTBopax HOHBE Fe’*. Ha pactBop rekcarmaHodeppara (III) kamis Taxxke
IIOJAEHCTBYHTE PACTBOPOM INENOYM M poJaHHAa aMMOHHI. [lodeMy BO BTOpOM cCiIy4ae MBI HE
HAOIIIOaeM PeaKIHil, XapaKTepHBIX I HoHa Fe'™?

OrwIT Ne6. /IBOHHBIE COJIH.

JIBOIMHYIO COIb - amoMOKanHeBhle KBacIbl K2SO4- Al2(SO4); - 24H20O MOXHO paccMaTpHBaTh Kak
KOMIUIEKCHOE COeJHHEHHE - AHCYIb(aTOaTFOMHHAT KalHsi. B TpH IpoOHpKH HajelHTe pacTBOP STOH
COIIH, B KAUECTBEHHOMN PEeaKI[HH OIPeAeTe, KAKHe HOHEI €CTh B 3TOM PacTBOPE.

Hamiume B pacrBOpe HOHA KalMsg MOKHO VYCTAaHOBHTL JOOaBIEeHHEM THJApOTapTpaTa HaTpHA
NaHC4H4O¢. Ilpu 3amMeIneHHH HaTpHI KamHeM o0pa3yeTcs HepacTBOPHMOE COeJHHeHHe (0CaJoK
oOpasyeTcsa OBICTpee, €CIH CTEKISHHOH ITaJTOYKOH ITOTEpeTh CTeHKH NpoOHpkH). Mo K* mpomre
OTKPBITE pacTBOpoM Naz[Co(NO2)e|. g 3Toro K 1-2 MiI HCIIBITYEMOI'O pacTBOpa J00ABHTH HECKOJILKO
Kallelb KOOaIbTHHHTPHTA HATPHsA BEIIajaeT KenThlil ocafoK KOOaIbTHHHTpHTa Kamud. Mon Al
OOHaAPYKHBAIOT A0OAaBIEHHEM IIETOUH, HOH SO4*” 0caXkIaroT B BHJE CyIbdaTa GapisL

Ipedosarua K ogopmieriiio 1ad op amopHou paponuvl U onmuenty:

| .BrinomHeHne gadopaTopHBIX padoT CONPOBOXKIAIOT 3armicsaMH B J1adopaTopHOM KypHaie. Ha
THUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala AOMKHEI OBITH ITpe/CTaBJIeHBl. Ha3BaHHE YHHBEPCHIETA,
(paMIUTHS H HHHITHAJIBL YYaIller ocsI, HOMep Kypca H I'PYIIIEL, Y4eOHBIH IO,

2.0OTYEeT O BRINOJIHEHHOH JTa00paTOpHOH padoTe JOJIKEH COIEPKaTh CIEIVIOIIIE CBEISHIL:

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

*I[e]Ib PAOOTHI,

-
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*KpaTKOe OITHCcaHHe Xoa paboThI ¢ YKa3aHHEM YCIIOBHIL IIPOBEJeHHS OIbITA,

*PHCYHKH M CXeMBI HCITOIIb3YEMBIX ITPHOOPOB,

*HAOIFOIEHH A,

*YPaBHEHHS ITPOTEKAIOIIMX PEAKIIHIL,

*pPacyEThI, TAOIHIIEL, IT'PapHKH,

*BBLIBOJIEI.

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

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

6.CTYIEHTHL, TTOIYYHRBIIHE 3a4ET IO JTa0OpaTOPHOMY ITPAaKTHKYMY, JOITYCKAIOTCSI K caue SK3aMeHa I10
KYPCY HEOPraHHYECKON XHMHH.

KoumpoJibtble 6onpocst :

1 KakoH BBEIBOJ MOKHO CIIelIaThk O ITPOYHOCTH JAHHOI'O KOMILIIeKca?
2. Kak ITPOTEKACT AHCCOIHAIIHA TAaKOI'O THITA KOMIUICKCHBIX coeJHHEHHH?

Y CTONYHBOCTh KOMIUIEKCHBIX COEQUHEHHI B PacTBOpax
KomrmiekcooOpa3yrommas crtocoOHOCTb -, P- H d- 37IeMeHTOB
XapakTep XHMHYECKOH CBS3H B KOMITIEKCHBIX COEIHHEHISTX
CTpoeHHE 3NeKTPOHHBIX 000/I0YEK aTOMOB

OIeKTpOHHBIE (POPMYTIBI

Cnucox auumepamypbl.

NS W

1 Merognyeckie yKasaHHS 110 BEIITOIIHEHHIO Ta0opaTOpHBIX padoT 1Mo JUCIHIUIMHE «Heoprammieckas
XUMIS» IJIS CTYIEHTOB HalpaBleHHS IMOATrOTORKH 19.03.04 TexHOMOrHs MpOAVKIIMM H OpraHH3alfHs
OOINECTBEHHOIO ITHTAHNA.

2. Meroanyeckie VyKaszaHHS I OOYYArOIMXCS II0 OpraHM3alH H IPOBEAEHHIO CaMOCTOSTEIIBHOH
paboTEI 110 JUCIMIUIHHE « HeopraHmyeckas XUMIS» IJI CTYAEHTOB HallpaBIeHH I IToAroroBKkH 19.03.04
TexXHOIOrusg MPOAYKIMH H OpraHH3aIis OOIIECTBEHHOIO ITMTAaHH A.

3.Heopranmdeckass XxuMHs | OneKTpoHHBIH pecypc| : nmabopaTopHbIH IpakTHKYM / C.A. CokonoBa [H
ap.]. — DIeKkTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHekckHil I'ocymapCcTBeHHBIIT ATpapHEBIH
YHupepcurer uM. Mnmieparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — PexuMm pocrya:
http://www.iprbookshop.ru/72709.html

4 Heopranmdeckass XHMHS | ONeKTpOHHBIH pecypc| : mabopaTtopHbii ITpakTHKYM / O.B. JIpsIKOHOBa [H

.l — DBuexkTnoH  TekcTORKe naHHKe — Bonowek: BopoHeXckHil ['ocymapCTBeHHBIH ATpapHBIH
NOKYMEHT NMOANUCAH
SNEKTPOHHOW MNMOANMUCHIO 5. — 150 ¢. — 2227-8397. — PexuM pocTyIa:
CepTucdnkar: 12000002A633E3D113AD425FB50002000002A6
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JladbopaTopnas padora Ne 5
Tema: CxopocTb XHMHYECKHX peaKIHil H XHMHYeckoe paBHoBecHe. Karams

Ilens padomobi: HB}"‘IEHHE 3dBHCHMOCTH CKOPOCTH PCdKIIHH OT KOHICHTPAIlII PCAal'daHTOB,

TEMIICEPATYPhBI, CICIICHH H3MCIILYUCHIA BCIICCTBA, BJ/IAHHA KATalIH34dTOPOB Ha CKOPOCTL PCAKITHH,
BIIHAHHA PEAI CHTOB H TEMIICPATYPERI Ha XIMIYCCKOC PABHOBCCIHC.

Dopmupyemovre Komnemernuuu: YK-1, OlIK-2.

Teopemiutueckasn uacms.:

CHﬂpﬂCﬂIb!ﬂ pedrkiiid HA3bIBACTCA HHCIIO aKTOB XHMHYCCKOI'O EBHIHMIGI[E]?ICTEI[H: ITPOHCXOJAIIIHX B

CAHHHIY BPCMCHH B CAHHHIIC o0BEMa IIPH I'OMOI'€CHHBIX ITPOLIECCAX HIIM Ha CAHHIIC ITIOBEPXHOCTH IIPH

I'CTCPOICHHBIX ITPOIICCCAX.

O cpemHeH CKOPOCTH XHMHYECKOH PpeakIMH CYAAT II0 H3MEeHEHHIO MOJISPHOH KOHI[eHTpPaI[HH

PEearHpYIOMIMX BEIIECTB 3a OIpeJelEé HHbIH HHTEPBAJI BPEMEHH :

I'ac V. CpCIHAA CKOPOCTD XHMHYECKOH PEAKITHH, ¢ | — MOJIIAPHAA KOHLCHTPALIA BEIIICCTBA B MOMCHT T |
, C 2 — MOIIAPpHAaA KOHILICHTPAIlHA BEICCTBA B MOMCHT T2 . HUcTtHHHON CKOPOCTBIO XHMHYECKOH PEAKIIHH B

ITAHHBII MOMEHT Ha3BIBAETC IICPBAs ITPOH3BOAHAA KOHILICHTPAITHII ITO BPEMCHIIL.

dc de,. ac,,.;

V=f—v=——2E

=4+
dr ar dr

B romMoreHHoOH CHCTCMC_CKOPOCTDb XHMHYECKOH PeakKIlHH 3aBHCHT OT IIPHPOAbI PCAl'HPVYIOIIIHX BCIIICCTB,

HX KOHI[EHTpAI[MH, TeMIlepaTyphl, HAIHYHS KaTallH3aTopa, IIPHCYTCTBHS IIPHMeCEH H ITPHPOILI
pacTBOpPHTENA. B rereporeHHoH CHCTeMe B3aHMOJISHCTBHE OCYILIECTBIIIETCS Ha ITOBEPXHOCTH pa3ela
PEarHpYIOMIMX BEMIECTB, MO3TOMY 3aBHCHT OT AH(P(Y3HH BellecTBa K ITOBEPXHOCTH (AH((y3HOHHBIH
peXHM), a eci JU((PY3HSI He BIHIeT Ha CKOPOCTh PeaKIHH (KHHETHYECKHI PeXHM), TO IPH ITPOYHX

PdBHBIX YCIIOBHAX YBCIITHUCHIIC IIOBCPXHOCTH Pa3dcilda ITOBBIIACT CKOPOCTb I‘ETEPGI‘EHHGﬁ XHMHYECKOH

o S

o sreriunigng T R GKYMENT NOAMVCAH 7~ 77T T TOTTITSHTPALMH ONPEAENACTCS 3aKOHOM IEHCTBVIOIIIX
| SNEKTPOHHOW NOAMWUCHIO 3 .

1Ceptucbmkar: - 12000002A633E3D113AD425FB50002000002A6 cCkasd peaklii HIACT B 2 COOTBCTCIBHH  CO
Bnapeneu;: LleBayxoea TateAHa AnekcaHapoBHa

|

KITIIT IIPpAMO ITPOIIOPHHOHAJIbHA ITPOH3BCACHHIO
Nencreutened: ¢ 20.08.2021 no 20.08.2022



KOHI[EHTpAI[MIl PearHpyION[HX BEIeCTB B CTEIEHSIX, PaBHBIX CTEXHOMETPHUYECKHM KO3(QHIEeHTaM B
YPaBHEHHH PEeaKIfHH.
JJ1s peakiu 3arHcaHHON B OOINEM BHE, T.€.. nA + mB — gR + pD, ckopocTh peaki(ui B

COOTBETCTBHH C 3dKOHOM ,I[EﬁGTE}’TOH_[ID{ MACC BbIPA3HTCA CIICAYHOITHM DﬁpﬂBDMZ

v= 2= =k [4][B]"
dr

3nech [A] u [B] — MOIsIpHEIe KOHIIEHTPAIHH PearHpyIOIIHX BEIECTB B JaHHBIH MOMEHT BPEMEHH,

I H I - CTEXHOMETPHYECKHEe KO3((HIMEHTHI IIPH PearHPYIOIMX BelllecTBaX. HarpuMep, 11 pe aKIHH:

IIpsMast H 0OpaTHas CKOPOCTH:
. .
Vi = k@r:j—ﬂc,:.: Vosp = kﬂpr:_\-,:,:.
Ha ITPAKTHKE IIPHXOAHTCA HMCTh JACIIO CO CJIOKHBIMH IIPOLIECCAMI, COCTOAIIIIMH HE H3 G,[[Hﬂﬁj d H3
MHOKECTBaA ITPOCTBIX CTELI[Hﬁ:, Ha3bIBACMbBIX 3JICMCHTAPHBIMIT dKTaMH, 1A I{E],)K,I[Gﬁ H3 KOTOPBIX MOKHO

3aIHcaThk CBOE BbIPa¥CHHC JJIIH CKOPOCTH Hda OCHOBAHHH 3dKOHA ,I[EﬁCTE}’TOH_[ID{ Macc. B TakoMm CIIY4dc

HHCIIO MOJICKYII, YHACTBYIOIIIX B JJICMCHTAPHOM aKTE, OIIPCACIIACT MOJICKYIIAPDHOCTD B3aHMO/EHCTBH L.

J71s1 IpHBEIEHHOTO BBIIIE IIPHMEPaA ITpsMast peakIHsa TPHMOJIEKYIISIpHa, a 0OpaTHass OMMOJIEKYIISPHA.

B GonpIIMHCTBE clIy4yaeB ITOKa3aTelI CTeIeHH IIPH KOHI[EHTPalISIX B YPaBHEHHH 3aKOHA JeHCTBYIOIIHX
MAacc OTIIHYAOTCS OT YHCIIA MOJIEKYII B YPaBHEHHH PEaKI[HH. OTO IMPOHCXOAUT OTTOTO, YTO YpaBHEHHE
PeaKkIH oTpakaeT IHIIb OO HTOT Mpollecca. [lokazaTenn m 1 n B MaTeMaTHYeCKOM ypaBHeHHH (1)
HA3BIBAIOT B TAKOM CITy4ae IMOPSAKOM peaKIHH IT0 KaKIOMYy H3 pearHpyIOINHX BEINeCTB A HIHM B, a Hx
cymMmMmy (mtn) — OOIIHM MOPSAKOM peakiMH. B KaKIoM KOHKPETHOM IIPOIleCCE B 3aBHCHMOCTH OT

YCIIOBHH MOKET OBITh PA3TIHYHBIHN ITOPSIOK PEAKIHH.

Kosddumpentr k HazpiBaeTcsI KOHCTAaHTOH CKOPOCTH PeaKI[HH H 3aBHCHT OT IIPHPOABLI PearHpYyHOIIHX
BEI[ECTB, TeMIlepaTyphl H KaTaJlH3aTopa. UHCIEHHO KOHCTAaHTa CKOPOCTH XHMHYeCKOH pPeaKI[HH paBHa
CKOPOCTH PeaKI[HH ITPH KOHIIEHTPAI[HIX PearHPYIOM[MX BEINeCTB, PaBHBIX 1 Momb/m. OJHAKO peaKI[Hi
HAYT, KaK IIPaBIIIO, IO OTAEIBHBIM CTaIIsIM H OOINYIO CKOPOCTH IIpOllecca OIpedellaieT Hauloiee
MeJIEHHO pPa3BHBAOIMIAsACI cTaus. 11oaToMy ImoKa3aTel cTereHeH IIPH KOHLEHTPAISIX PearupyIOIHX
BEI[ECTB HE COBMAJAIOT C HX CTEXHOMETPHYECKHMH KO3()(HIHEeHTaMH, a KOHI[eHTPal[HH HEKOTOPHIX H3
pPearHpyIOIIHX BeIIecTB BOOOIE MOI'YT HE BXOAHUTh B BEIpakeHHe CKOPOCTH XHMHYECKHX PEeaKIHI.

3aBHCHMOCTh KOHCTaHTBI CKOPOCTH PCAKIIHH OT TCMIICPATYPBI MOMKCT OBITH BbIPdKC€Ha YPdBHCHHCM

F AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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r1e Eacr — BHEPrUS aKTHBAIMH, kK — KOHCTaHTa cKopocTH, T — Temmeparypa, K, ko — KkoHCTaHTa, R —
ra30Bas IIOCTOSHHAL.

OHEPrUeH aKTHBAI[MH HAa3bIBAETCSA TO KOIMYECTBO OJHEPrHH, KOTOPOE HAAO0 COOOIIMHUTHL MOJIIO
PEArHpPVIOIIMX BEIIECTB IS IIPHBEAEHHS €ro B PEAKIHOHHOCIIOCOOHOE COCTOSIHHE. JOHEPIHSI
AKTHBAIIHH B PeaKI[HH He Hcue3aeT H YBEIIMYHBAET TeIUIOBOH 3(D(PEKT peaKI[HH.

[IpH HH3KHX TemIeparypax MOXKHO CUHTATh, YTO CKOPOCTh PeaKI[HH BO3pacTaceT IIPH HarpeBaHHH Ha

10°C B 2...4 paza (mmpaBuiio BaHt-I"odda):

-I__
L

—
4 -I

T a7
L] n - 4 -
V=1, ¥ R i

3lech ¥ - TeMIlepaTypHbIN KoaduimeHT BanT-I"od da.

Kamanuzamopom HazbpBaeTCS BeleCTBO, H3MEHSIOIEe CKOPOCTh XHMHYECKOH peakIHH, HO B
pe3yibTaTe eé caMoO OcTaroIleecs XHMHYECKH HeH3MeHHBIM. KaTramuTHueckHe ITPOILIECCHl CBOISTCS K
JIBYM THIIAM: TOMOITeHHOMY H IeTeporeHHOMY. IIpH roMOoreHHOM KaTaJIH3e pearHpyIOIHe BellleCTBa H
KaTalIH3aTOP COCTABISIOT OJHO(pA3HYIO CHCTeMY. IIpH TreTeporeHHOM KaTalaH3e pearHpYIOIIHe
BEIIECTRBA H KaTaJIH3aTOP COCTABISIOT CHCTEMY M3 JIBYX (pa3, H KaTaIHTHYECKHIL IIPOI[eCC ITPOTEKaeT Ha
rpaHHIaX pasgena. CKOpoCcTh B3aHMOJEHCTBHA B STOM CIIy4ae IIPOIOPIMOHAJIbHA ITOBEPXHOCTH
pazzena ¢as.

Bce xXuMIUeckHe peaKI[MH MOYKHO pa3JelHTh Ha HeoOpaTHMEIe, HaIllpaBIeHHe KOTOPBIX He 3aBHCHT OT
BHEINIHIX VCIOBHIL, M OOpaTHMBIe, HaIlpaBIcHHE KOTOPBIX MOKET H3MEHSATHCS B 3aBHCHMOCTH OT
TEMIIEPAaTYPhl, KOHIICHTPAIMH M JaBJICHHSA. BOIBIMMHCTBO peakipii oOpaTrMo. OHH ITPOTEKAOT
OJHOBPEMEHHO B JIBYX HaITpaBJIEHHSX, TaK KaK BO BCSIKOH PeakI[HH IT0 Mepe o0pa30oBaHHS IMPOIYKTOB
pPeaKIHH BO3HHKAeT BO3MOKHOCTD B3aHMOJIeH CTBHS MEKIY HUMH ¢ 00pa30BaHHEM HCXOHBIX BEIECTB.

PaccmorprM o0paTHMYIO peakifiio B o01eM BHje: aA + bB «<»c¢ C + dD.

[ IppMeHHB 3aKO0H JeHCTBYIOIIMX MAacC K IIPSAMOH H O0OpaTHOH pPeaKIH M, ITOIIYYIM:

V1= 'If;{fi]u[ﬂr:
v, =hk[CT [D]d:(z)

TV ;U V2 — CKOPOCTH ITPSMOH H OOpaTHOH PeaKI[HIA.

Ilo MCEPE IIPOTCKAHHA PCAKIII KOHIICHTPAITHA HCXOJAHBIX BCIECTE YMCHBIIACTCSA, H CKOPOCTD HPHIMIDﬁ
PEaKIIHH YMCHBIIIACTCA, a CKOPOCTDb GﬁpﬂTHﬂﬁ YBCIIMTHBACTCA BCIICACTBHE YBCIIHMYUCHI KOHIICHTPAllHH

IIOJIVHEHHEBIX BCIICCTB.
AOKYMEHT NoanmncAH
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Cocmosnile, npi KOMOpoM CKOpPOCHIb HNPAMOLl peakijuil paeHa CKOpochHiil OoOpamuoil, Hasvleaenics
XuUMudeckum paeHogecuiem, a KOHIIEHTpaI[MH BCEX UETBIPEX BEIIECTB — PaBHOBECHBIMH

KOHITEHTpaIISIMH. T orjia H3 COOTHOMIEHHH (2 ) HMeeM:

k[4]°[B] = &, [CI'[D]°.

OTCIO[a CIIEAYET

_ g a

I [C]'[D] _
— =K, = — = f (I]_

| i ) :
' | A% B]

- (3)
k 1 H k 2 1 JaHHOH pEElKL[HH HpH OqJHOH H TOH KC TEhﬂ'[EpaT}pr ABIIATOTCH BEINTYHHAMI ITOCT OSHHBIMIL,
d SHAYHUT, HX OTHOIICHHE IIOCTOMHHO: K’{- — BEIIHYIHA IIOCTOSHHAT H HASBEIBACTCH I{DHCTHHTOﬁ
pElBHGEECI[H. l[.'IIH pEElIU_[I]IuI ME}I{,I[}*' FﬂSGGﬁpﬂBI—[&IhﬂI BCIIECTBAMIL BMCCTO KGI—H_[EHTpElI_[Ilﬁ MOHO
HCIIOIIBE30BATHE ]'[ElpI_[HﬂJILI{BIE: JTABIICHHA I'a30B B CMCCH. HpII ATOM I{GHCTHHT}*' pElEHGEECHH GﬁGBHﬂ'LIﬂIGT

IIEPEBKF . Ecmm KOHILICHTPAIlHH BBIPA’KCHBI B MOJIBHBIX JOJIFX, TO KOHCTAHTAd PAdBHOBCCHA o003HavYaeTcs

yepe3 Ky . Mexay K. ,K, 1 Ky CYIIECTBYIOT CIIEAYIOIIHE 3aBHCHMOCTH:

K =K _(RT)™".

.=
"E;'rp - KPEPGE .

rae ), — anreOpaHyeckasd CyMMa CTeXHOMETPHYECKHX Ko3(@uimeHTOB. KOHCTaHTa paBHOBECHS
3aBHCHT OT TEMIIEPATYPHI H IIPHPOJIBI PEATHPVIOIIMX BEIECTB, HO HE 3aBHCHT OT KaTa3aTopa, TaK KaK
TIOCTIEJHHH YCKOPSIET U MPAMYIO, H OOpPaTHYIO PeaKI[iH.

YpaBHeHHe (3) BBRITeKAaeT H3 3aKOHA JEeHCTBYIONIHX MacC I OOpaTHMBIX peaki[Hil. Ero MoKHO
chopMylIHpoBaTh Tak: OTHOIIEHHE ITPOH3BEJACHHS PAaBHOBECHBIX KOHIIEHTpPAIlMii B CTEIEHH HX
CTEXHOMETPHYECKHX KO3(P(PHIMEHTOB €CTh BEIHYHHA, IIOCTOSHHAS ITIPH JaHHOH TeMIlepaType.
CMeIllEHHE PaBHOBECHSI B 3aBHCHMOCTH OT H3MEHEHHS KOHIIEHTPAIlMH PearHpyroIUX BEIECTB,
TeMIlepaTyphl, JaBIeHHS (B clIydyae Ta30BBIX peakI[Hil) B OOI[eM cIydae OIpeAersieTcs ImpaBwiIoM Jle-
[IlaTrenke: ecau € cucmeme, Haxooueulelics € paeHoGectill, U3MeHUMb 00OHO U3 yeaoeuil (t, p, ¢ ), mo
NPOUCXO0UM CMeujeHlle pasHogecus 6 HanpaeleHuu moil peaxyull, Komopas npensamcmeyen
NpPoU36e0EHHOMY UBMEHEHIL .

[ Iprvensts ipuHip Jle-11laTense K pasHBIM CIIyyasM, MOKHO CHEIATh CIEIVIOIIHE BBIBOHL:

1) mpH yReIHYeHHH PaBHOBECHOH KOHIIEHTPAI[HH OJHOIO M3 BEIEeCTB CHCTEMa XHMHYECKOIO
PABHOBECHS CMEINAETCS B CTOPOHY TOH PeaKI[HH, KOTOpas IIOHIKAET KOHIIEHTPALIIO 3TOr0 BEII[ECTBA,

2) IIPH YBCIHYCHHH MJ4BJICHHA PABHOBCCHE CMCIINACTCA B CTOPOHY GﬁpﬂBGEﬂI—HIH MCEHBITICT'O YHCIIA

AAATTATAIT THaRa”

AOKYMEHT NoanmncAH
1 SNEKTPOHHOW NOANMUCHIO
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PeakTuBEI, HEOOXOMHUMBIE IJI JAaHHOH padOThI, BEICTABJISIIOT Ha ITOIKH TadOpaTOPHBIX CTOIOB. Peakiie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIIOTHL H HIETOYH, IaXyuyHe BelllecTBa (HAIIPHMEP, CEpPOBOLOPOLL,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHas XHMH4YecKas Mocyja: IMpoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOcTIe Pa0OThI
TIATEJIBHO BBIMBITH, BECHI C Pa3HOBECOM, IIPHOOPHBI, HCIIONB3YyeMas IJIS IIPOBEAEHHS OTJEIIBHBIX
1abopaTOPHEIX padoT, BEIAAETCA M CAACTCI YHCTas J1abOpaHTy.

TexHuKka dezonacHocmu npu 66INOJIHEHUIL J1A0 opaAmopHoll pad omsl.

-aKKypaTHO 00paIarsCcsa CO CTEKISHHOH XHMHUYECKOH ITOCYAOH. OCTAaTKH pa3OHTOH ITOCYALI YOHPATh C
ITOMOIIBIO COBKA M INETKH,

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

-IIPH OITPEEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTogHHM 25-30 cM OT IIHIfa,
HaIpasIlsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMA ABIKEHHSMI JIaJJOHH OT OTBEPCTH S K JIHILY,

-IIPH HaJIMBAaHHHM PeaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eXaHHe ITOoMajaHHs OpBI3T HIH
YACTHI[ HA JIMI[O HIIH OAeKAY. IIpH pa30aBIIeHHH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOAY,
HO He HaoOO0poT,

-IIpH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede HIIM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarPEBRAEMOH KHIKOCTRIO BO H30eKaHIe TI0ITafaHHs €€ Ha JIMI0, PYKH IIH OJIEKIY,

-TOpSiYHE TIPEJAMETHI MOKHO CTAaBHTh TOIBLKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTVIO CITEIHAILHYIO ITOACTABKY,

-Helb 34 IONB30BATLCA ANeKTpoIrpHOopaMi 6e3 COOTBETCTBYIOIIETO HHCTPYKTaKa. ITPH BKIIFOYEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaUIHYecKHe IMPeAMETHI (TPYOBI, KpaHbI H T.I1.). 3allpelllacTCsa BKIIFOYaTh 1
BBIKJIFOUATH SIEKTPOIIPHOOPEI MOKPBIMH pPyKaMH, a TaKKe IIO/Ib30BAaThCSI HEHCITPABHBEIMH  HIIH
HMEIOIIHMH OT'OJIEHHBIE IIPOBOA ITPHOOPaMI,

-3alpeInacTcs IMPHHUMATE ITHIY B XHMHYeCKOH 1a00opaTOpHH H ITHTE BOAY M3 Ta00paTOPHOH ITOCYIHL. -
-KaTeTOPHYECKH 3aIpelraeTcs ImpodoBaTh PeaKTHBEI Ha BKYC,

-IIPH TIOMAMAHHKM Ha JIHI0 HIM PYKH OPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT IIOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CI1a0BIM PAacCTBOPOM COABI. INENOYH CIEAYeT CMBIBATH O TeX IIOP, IOKa YYaCTOK KOKH, Ha
KOTOPBIIL OHa IIoIlana, He IepecTaHeT OBITh CKOIB3KHM, 3aT€M IIPOMEITE CIa0BIM PacTBOPOM YKCYCHOH
KHCJIOTBI H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHaTa Kaims (u3
arnTeyKH B Ta0OpaHTCKOH Kadeaphl);

-ITO OKOHYAHITH pﬂ,ﬁﬂTH BBIKIITOYIITE H3 CCTH BCC SHEKTPGHI)HﬁGpBI:, IICPEKPBITE I10AAYY I'a3a H BOJIEBI B
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OrmIT Nel. 3aBHCHMOCTE CKOPOCTH PeaKIHIH OT KOHIIEHTPALHH.
[Ipu peakimu Me Ky THOCYIIB()aTOM HATPHI H CEPHOM KHCIIOTOH

NHESECH + HgSOq. = H38303 + NagSO4

HgSgO3 = SOg -8 - HgO
HEPACTBOPHMAS Ccepa BBIAEIIETCS B BHAE MYTH. BpeMs OT Hayana peakiiHH IO IOSBIEHHS ITEPBBEIX
CIIEAOB MYTH 3aBHCHT OT KOHIIEHTPAIMH pear HPYIOIIX BEIIECTB.
T'pH GFOPETKH ITOPO3HB 3aIIONHHUTE BOJIOH, PAaCTBOPOM THOCYIBL(aTa HAaTPHA H CEPHOH KHCIOTOH.
B TpH THIaTeNBbHO BBEIMBITBEIE IIPOOHPKH H3 OIOPETOK HAJINThL VYKa3aHHBIE B TaOIHMIlE KOIHYECTBA
pacTBOpa THOCYIIb(paTa H BOJABL. B TpH ApyTHE - 0 2 MII CEpHOH KHCIIOTHI. BIHTE B ITepBYIO IIPOOHPKY C
PacTBOPOM THOCYIIb(paTa OTMEPEHHOEe KOIHYECTBO CEPHOH KHCIIOTHI H3 BTOPOH MPOOHPKH H, OBICTPO
B300JITaB, OTMETHTH II0 CEKYHIOMEPY BPeMS OT CIHBAHHSA PACTBOPOB JO MOMEHTA ITOSBJIEHHS MYTH.

AHaIIOrHYHBIE OIBITHL MMPOJieNaTh C PAaCTBOPAMH B APYTHX ITPOOHPKaX.

Homep OO0BEM, MII OTHOCHTEIBHAS Bpems OTHOCHTEJIbHAS
NIPOCHPKH NaxS203(a) H>O(b) KOHIIEHTPAIlHSI, t, C CKOpPOCTb,
a/(a+b) v=1/t
1 6 0 1
2 3 2 2/3
3 2 4 1/3

CrenaTth BRIBOJ O 3aBHCHMOCTH CKOPOCTH PeakKI[MH OT KOHIIEHTpallMH M H300pa3HTh 3TY 3aBHCHMOCTD
rparyecKkH, OTKIIaJbIBAas II0 OCH aOCIMCC OTHOCHTEIIbHYI) KOHIIEHTPAI[HI, a II0 OCH OpAHHAT -
OTHOCHTEJIbHYIO CKOPOCTh PeaKIfiH.

OrbIT Ne2. 3aBHCHMOCTE CKOPOCTH PEaKIHI OT TEMIIEPATVPHI.

BmusiHiie TemMriepaTypsl Ha CKOPOCTH PEAKI[HH MOXKHO TakKKe IIPOCHEANTh IO BPEMEHH ITOMYTHEHHS
TITOJIKHICIIEHHOI'O pacTBOpa THOCYIb(paTa HaTpua. HamuTe B ogHY mpoOHpKY 4 M pacTBopa Na2S203, a B
apyryro - 4 min pacrtBopa HaSO4. O0e mpoOHpKH ITIOCTaBHTR B CTaKaH C BOAOH KOMHATHOH
TeMIlepaTypsl. Yepes S MHHYT H3MEPHTh TEMIIEPATYPY BOALI H BEUIHTE COAEPKHIMOE OJTHOH ITPOOHPKH B
IPYIyro. OTMETHTE, Yepe3 KaKOe BPEMS ITOSBHIIACh MYTh.

B nBe apyrue nmpoOHpKH HAIHUTE 110 4 MII 3THX K& pacTBOPOB. I110CTaBHTh B CTaKaH ¢ BOJOH, HaIrPETOH

Ha 10°C BBIIIIE KOMHAaTHOH. CIIHTEH COAEPKHMOE ITPOOHPOK H IIPOH3BECTH Te Ke H3MepeHHS. [ IOBTOpPHTE

OITBIT, TIOBBICHB TeMITepaTypy emlé Ha 10°C.

.| ONOKYMEHT rNoarnwvcAH
| SNEKTPOHHOW NOANMUCHIO
Ceptudurar: [ 112000002A633E3D113AD425FB50002000002A6 )eaKI[HIH OTHOCHTEIILHAT CKOPOCTB,
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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PesynbTaTel OIBITAa BBIPA3HTh I'papHUYECKH, OTKIAJbIBas II0 OCH aOCI[HCC TeMIIEpaTypy, a II0 OCH
OpAUHAT - OTHOCHTEIBHVIO CKOpPOCTH. I TemrepaTypbl H CKOPOCTH MaciuTadel ymoOHee Oparthb
pasHbele. BO CKOIIBKO pa3 YBEIHYIIACh CKOPOCTh PEAKIHH ITPH VBEIMYEHHH TEMIIEPaTypPhl Ha KaKJIbIE
10°C?

OreIT Ne3. BioisiHHE CTEIleHH H3MEIbYEHHS BEIIECTRBA HA CKOPOCTh PEAKI[HH.

B cyxoi (papdopoBoil cTYIIKe CTEeKISIHHOH IMaJIOYKOH OCTOPOKHO CMeHIaTh HECKOIBKO KPHCTAJIJIHKOB
HUTpaTa CBHHI[A M HOAMAA KalMsg. 3aTeM CMECh pacTepeTh MecTHKOM. UTo Halbmrogaere? OOBSCHHUTH
IIPHYHHY H3MEHEHH I HHTEHCHBHOCTH OKPaCKH.

OrmeIT Ned. BiisiHHE KaTalH3aTOPOB Ha CKOPOCTh XHMHYECKOH PEAKIIHH.

B 1Be mpoOHpKH HaIMTh 1-2 MII IepoKcHIa BOAOPOoAa H ITPHOABIATh OAHOBPEMEHHO B OJIHY - IEIIOTKY
IHOKCHIA MapraHila, B JPYI'VIO - TAKOE K& KOJIIMYECTBO OKCHJIA JKEJes3a.

HaOmoaars pasnokeHHe IepoKCHAA BOAOPOAA C BEIJIEIIEHHEM KHCIOpoAa (Impoda TIISkOIIei TyYHHKOM ).
OIMHAKOBO JIM IIPOTEKAET IIpoIlecC B IIpolHpKax? B KaKOH H3 MPOOHPOK IMPOIIECC ITPOTEKAET OBICTpeE?
Kakoe n3 qo0aBIeHHBIX TBEPIABIX BEINECTB SBIISAETCS KaTalu3aTopoM? HaltHncars ypaBHEHHE peaKI[HH
PasIoKEHH I IIEPOKCHIA BOJAOPO/IA.

OreIT Ned. XHMHYECKOE PaBHOBECHE.

B mpobupky Hamutk 10 M1 BoAel H NpHOaBHTH IO 1-2 KaIlIH HachIIeHHBIX pacTBopoB FeCls m
NH4SCN. OkparlleHHBIN B KPACHBIH IBET PACTBOP PA3IMTh IIOPOBHY B 4 IIPOOHPKH.

Haroicate ypaBHeHHE 00OpaTHMOH pPeaKIMH H BRIPaKEeHHE KOHCTAHThI PABHOBECHA.

3aTeM B IIEpBYIO IIPOOHPKY A00aBHTh 2-3 KaIlUIM HacklleHHOro pacTBopa FeCls. Uro HaGmromaere?
OOBSCHUTE. BO BTOPYIO IMPOOHPKY HAIHTh 2-3 KaruIlH HachIIeHHOro pactBopa NH4SCN. OOBSICHHTE
HaOmrogaeMoe H3MeHeHHe. IloyemMy wu3MeHeHHe KOHIeHTpaumH NH4SCN  BeIBBIBaeT Oolee
s(peKTHBHOE CMEIleHIe PaBHOBECHS, UeM H3MeHeHHe KoHI[eHTpalmH FeCl3?

B Tperpro mpobupky mobaBuTh HeMHoro TBépmoro NH4Cl, cmimpHO B300nTaTh. CpaBHHTBR I[BET
PacTBOPOB B Impodupkax 3 u 4. JlaTk 0ObSICHEHHE.

Kak Hago M3MEeHHTh KOHIIEHTPAIHIO BEINEeCTBa, YTOOBI CMECTHTH PABHOBECHE PEAKI[HH BIIPABO HIIH
BIIEBO?

OrwIT Ne6. BimsHue TeMITepaTypPhEl Ha XHMHYECKOE PABHOBECHE.

[ NOKYMEHT NOANMCAH fana ¥ JOOaBHTh B KaXKIVIO M3 HHX IO 2 KalUd
ANEKTPOHHOW NMOANUCHLIO

|Cepruduikar: | '12000002AB33E3D113AD425FB50002000002A6 . Harpets omgHy u3 rmpodupok. Uro Habmopaere?
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OHPEI[EJ]IITB Ha OCHOBaHITH Hﬂ,ﬁJ]IGI[EHI]IUI: ABITACTCA JOI 3Ta PCAKIIHA S5HOO- IHIH BI{BGTEPMIIIECI{Gﬁ.
OOBSICHHTh H3MEHEHHE OKPaCKIH ITPH Hal PCBAHIH CMCIICHHCM XHMHYCCKOI'O PABHOBCCHA.

Ipebosarusn K 0hopmieHIo J1ad op amopHolL padomsl U omuemy:

| .BeimonmHeHne m1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B IadopaTopHOM KypHaine. Ha
TUTYIIBHOM JIHCTE JIaDOPATOPHOIO KYPHAlla JOJIKHBEI OBITH ITPEJCTABIIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHSI M HHHI[HAIIEL YYaIerocs, HoMep Kypca H TPYITOIbI, Y4eOHBIH TOfT.

2.0T4YeT O BHIITOJIHEHHOH JTadopaTOpHOH padoTe JOIKEH COAEPAKATh CIEAVIOLIE CBEICHHS:

*HOMe]p padOTEHI U €€ Ha3BaHHE,

* ATy BBIIIOIIHEHIS pabOThI,

*I[eTIb PAdOTHI;

*000PYIOBAHHE M MaTEPHAIIBL,

*KpaTKOE T€OPETHYECKOE OIMMCaHIE,

*HOME]P H Ha3BaHHE OIBITA,

*KpaTKOe OIMMCaHHe Xoa paboTHl ¢ YKa3aHHEM YCIIOBHI ITPOBEIEHHS OIbITA,

*PHCYHKH H CXEMEBI HCITIOJIb3YEMEBIX IIPHOOPOB,

*HaOIIOJcHHT,

*ypaBHEHH S IPOTEKAIOIIHIX PEaKIIHIT,

*PacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaBopaTOpHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOIKHBI OBITH JIAKOHITYHBIMII.
4.OTYET O IIPOBeAEHHOM PadoTe MPOBEPSET H ITOAITHCHIBAET ITPEIIOLABATEND.

5.K cmaye 3aué€ra 10 m1alopaTOpHOMY IIPAKTHKYMY JOITYCKAIOTCS CTYAEHTBI, BBIIIOIHHBIIHE H
IIOAIIMCABIIME Y TIPEIoJaBareild BCe AOMAIIHHE M J1adopaTopHBIE PalOTEHI, CHABIINE KOIUIOKBHYMEL
AKTHBHO YYaCTBOBARBIIIHE B padoTe CEMHHAPOB.

6.CTYIeHTHI, ITONYUYHRBIIHE 3a4ET 110 Ta00opaTOpPHOMY ITPAKTHKYMY, HOITYCKAIOTCS K claue SK3aMeHa I10
KYPCY HEOPraHMYECKON XIMHH.

K OHMPOJiIbHbBIE 601D OCHI .

1. CkopocTh XUMHYECKOH peakiiH. [IoHSTHe SHEpPrHH aKTHBAL[HH.

2. (DakTOpEl, BIHIIOIIHME Ha CKOPOCTh XHMHYECKOH PEeaKIHH.

3. 3akoHrwl bomnmsa-Mapuorra, I efi-JIroccaka, Hlapis.

4. BmusHme TemrepaTyphl, JaBIeHHS H 00beMa, IIPHPOJBI pear HPYIOIINX BEIIECTB Ha CKOPOCTh

XHMHYECKOH PEAKIIHH.

< DA r Avr s AmyT  ATsAmIn A AMTY TITER ITTITAATAATY SLAATATITYTY
OKNEN T ABARTGRE OT KOHI[EHTPAIIHH BEIECTB H TEMITEPATyPHI.
INEKTPOHHOW MOAMNUCHIO | .
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Cnucox um epamypasl.

1. Mertognyeckne yKasaHHS 110 BBIITOIHEHHIO T1abopaTOPHEIX padoT 1Mo JUCIIUIMHE «HeopraHmueckas
XUMHS» IS CTYAEHTOB HamparileHHS ITOAroToBKH 19.03.04 TexXHOIOrHs IPOAYKIHH H OpraHH3allH s
OOINECTBEHHOIO ITHTaHHS.

2. Mertognyeckie VYKasaHHS I OOYYAIOIMXCS II0 OpraHM3alHH H IPOBEIEHHUIO CaMOCTOSTEIILHOH
paboTHI MO JUCIMIUINHE « HeopraHmueckass XUMHS OIS CTYASHTOB HAITpaBIeHH A OAroTOoBKH 19.03.04
TexXHOIOrHs NMPOAYKIIMH H OPTraHH3aIs OOIIECTBEHHOIO ITMTAHH 4.

3.Heopranndeckass XxumHs | OneKTpoHHBIH pecypc| : mabopaTopHBIH ITpakTHKYM / C.A. CokonoBa [H
op.]. — DIeKkTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHeXckHI 'ocymapCTBeHHBIH ATpapHBIH
Yaueepcurer uM. Mmmeparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — PexuMm gocTyria:
http://www.iprbookshop.ru/72709 .html

4 Heopranmyeckas XHMHS | OneKTpoHHEIT pecypc| : mabopatopHsri nmpakTHKyM / O.B. JIpsSKoHOBaA [H
Ip.]. — ODONeKTpoH. TeKCTOBBIE JaHHBIE. — BopoHek: BopoHexkckmi ['ocymapCcTBeHHBIH ATpapHBIH
Yuupepcurer M. Mmameparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM mOCTyIIA:
http://www.iprbookshop.ru/72708.html

JlabopaTopnas padora Ne 6

Tema: PacrBopsnl Ilpurorosiienne pacrBopa 3aJaHHOH KOHIIEHTPAIHH

Ilens padomobi: HPIH‘GTGEHEHIIE pPaCcTBOP4a COJITHOH KHCJIOTHI 3aJaHHOH KOHIICHTPAIlHH H IIPOBCPKA

HOPMAJIBHOCTH ITPHI'OTOBJIICHHOI'O PACTBOPA THTPOBAHHCEM.

Dopmupyemple komnemenuuu: YK-1; OIIK-2.

Teopemuueckas uacmsp.:

PactBop - »5TO roMoreHHas MHOIOKOMIIOHEHTHAs CHCTeMa, B KOTOPOH OJHO BEIECTBO
pacIIpeIelIeHO B CpeJie IPYyTroro HiIH APYTHX BEIECTB.

PacTBOpHEI MOryT OBITH B Ia3000pa3HOM (BO3AYX), KHIKOM H TBEPJOM (CILIABEI, I[BETHEIE CTEKIIA)
arperaTHBIX COCTOSHHSX. Yarle Bcero IMpHxXoauTcsa padoTaTh ¢ JKHAKHMH PacTBOPaMH.

CozepKaHHE [JaHHOTO BeIecTBa B E€IHHHIE MAacChl HIH O00BbeMa pacTBOpa Ha3BIBAETCS
KOHI[eHTpalleil pacTBopa. Ha mpakTHke HanOolee YacTO ITOIB3YIOTCSA CIEAYIOIMHMH CIIOCOOaMMI
BBIPA’KEHHS KOHI[EHT PallHH:

1. MaccoBasi J0J151 - OTHOIIIEHHE MacChl JJAHHOIO KOMIIOHEHTAa B pacTBOpe K 0OIIeH Macce 5TOro
pacTBOopa. MaccoBast oI MOKeT OBITh BHIpak€Ha B JOJIX eQHHHIIBI, IpolleHTax (%), IIpoMHIDIE
(TBICSMHAA 4YacThb %) H B MIIIHMOHHBIX JosX (MiH?'). MaccoBas OIS ZAHHOIO KOMITOHEHTA,

P T T BT NOMVGAH T ~F 7" THAMMOB JaHHOTO KOMIIOHEHTa cofiepAuTes B 100 1

, SNEKTPOHHOW NOAMUCHIO
J Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6
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2. MaccoBasi KOHIIEHT palHs - OTHOIIEHHE MacChl KOMIIOHEHTA, COAEPKAILETOCI B PaCcTBOpPE, K
0OBEMY 3TOTO pacTBOpa. EXMHHIIEI H3MepPEeHHS MaCCOBOH KOHI[EHTPAIH  KI/M°, I/1L.

3. Tarp T - 4HCIIO I'PpaMMOB PACTBOPEHHOI'O BeIIeCTBA B 1 MII pacTBOpa. EQHHHIIEI H3MEPEHHS
THTPA - /ML, KT/CM°.

4. MoJsipHasi KOHIIEHT palis ¢ - OTHOIIEHHE KOJIHYECTBa BelllecTBa (B MOJISIX), COJIepKaIler 0cs
B PacTBOpe, K OOBEMY PacTBOpa. EIMHMIEI H3MePEHHA - MOIL/M, (MOIb /). PacTBOp, MMEIOIIHIT
KOHIIeHTpalHio 1 Mo/, obo3Havarotr 1 M; 0,5 Monb/1, o6o3HavaroT 0.5 M.

5. Moasipuasgs KOHIEHTPAIHA HSKBHBAJIEHTOB C:x (HOPMAJILHAA KOHIEHTPAIMA) - 5TO
OTHOIIIeHHE KOIIMYECTBA BEIlleCTBa SKBHBAJIEHTOB (MOJIb) K 00beMy pacTBOpa (i1). EaHHHIIA H3MepeHH
HOPMAalIbHOH KOHIleHTpalmH Momnb/I. Hampumep, c:x(KOH) = 1 mome/n, esx(1/2H2S04) = 1 Moms/m,
cs(1/3 AICl3) = 1 monp/n. PactBop B 1 11 KOTOpOro cofepKHTCS 1 MOIb BelllecTBa SKBHBAJIEHTOB,
Ha3BIBalOT HOPMAJILHEIM H 0003HaYaroT 1 H.

6. MoIsIbHOCTD b - 3TO OTHOIIEHHE KOIIMYECTBA PACTBOPEHHOIO BEMIECTBA (B MOIISIX) K Macce 1m
pacTBOpHTeII. EMHHIIIa H3MepeHH S MOILUIbHOCTH - MOIb/KT. Hanmpumep, b(HCI/H20) = 2 MoOnb/KT.

7. MouasipHasi JoJI1 - OTHOINEHHE YHCIa MOJIEH PAacTBOPEHHOIO BEINECTBA K OOINEMY YHCIY
MOJIEH BeIlIecTBA H pacTBopHTend. MomsgpHas Do MOXKET OBITh BRIPaKeHa B JONSX EXHMHHIIEL
rporeHTax (%), mpoMIUDIe (ThICSYHAL 4acTh %) H B MIJUIHOHHBIX JOISIX (MIH ).

JII1s1 TIpHUTOTOBIIEHHS PACTBOPOB OIPEAEIIEHHOH KOHIIEHTPAI[HH, IJIS TOYHOI O H3MEPEHHS 00BEMOB
IIPUMEHSIOT MEPHVIO ITOCYY: MEPHBIE KOMIOKI, ITHMITETKH 1 OIOPETKH.

MepHble KOIOB — TOHKOCTEHHBIE ITIOCKOAOHHBIE COCYABI C JJIMHHBIM Y3KHM I'OPJIOM, Ha KOTOPOM
HaHEeCeHa METKa B BHJIE KONBI[eBOH YepThl. Ha Kaxmoi koinbe o003HAaUYEHB] €€ EMKOCTDh H TeMIIEpaTypa,

IIPH KOTOPOH 3Ta eMKOCTh U3MepeHa. Konba JomKHa MIIOTHO 3aKPhIBAaThCS ITPOOKOH.

1

a - MepHas Koji0a;, O — ITHIIETKH, B — OIOPETKA.
[ [HITeTKH HCTIONB3YIOT A1 0TO0pa OIpeelleHHOro o0beMa ITpoOhl KHIKOCTH.
[Irmrerkn Mopa npeacTaBisroT cOOOH CTEKIISIHHBIE TPYOKH C pacIlHpeHHeM IocepeduHe. HInkHMI

KOHEL OTTAHYT B KalOUIIIXP, Ha BCPXHCM KOHIIE HAHCCCHa MCTKa, JO I{GTGPGﬁ CIICOVET HﬂﬁHpﬂTL

I denIvEY KT TN THR Ha mumeTtre vicarawa ﬂﬁ’EFPEJHIDCTL_

NIOKYMEHT NOANMUCAH
ﬁ| SNEKTPOHHOW INOANNCHIO IKH Pa3IM4YHOH €MKOCTH, Ha HApPYXKHOH CTeHKE
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jBnaneneu: | llebayxosa TatkAHa AnekcaHaposHa TKH HIDKHHIT KOHEL[ €€ OITYCKAIOT B JKHAKOCTH H
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HaOHparOT Tak, YTOOBRl OHa ITOAHSIACE HA 2-3 CM BBIIIE METKH, 3aTeéM OBICTPO 3aKpPBIBAIOT BEPXHEE
OTBEPCTHE YKa3aTelIbHBIM ITAJIbIIEM IIPAaBOH PYKH, IPHASPKHBAS B TO K& BpPeMs ITHIIETKY OOIBIIHM H
CPEJHHM IaJIbl[aMH. 3aTeM OCHaOISIOT HaXHM YKa3aTeIbHOI'O ITajbI[a, B PE3VIbTAaTe YEro KHUIKOCTh
OyJleT MeJJIEHHO BBEIT€KaTh H3 IHIIETKH. B TOT MOMEHT, KOTJa HH KHHH MEHHCK (YPOBEHb) JKHIKOCTH
OKa’KeTCS Ha OJHOM YPOBHE ¢ METKOH, ITAJIEl] CHOBA IIPHKHMAIOT. BBeIs IHIIETKY B COCY]l, OTHHMAIOT
yKa3aTEIbHBIH ITalell H Jal0T KHAKOCTH CTEYh ITI0 CTEHKe cocyja. Ilocme Toro, Kak KHAKOCTh BEITEUET,
IHIIETKY AepKaT eIle JCEKYHI IPHCIIOHEHHON K CTEHKE COCVYa, CIIErKa IIOBOpPauYHBasi BOKPYT OCH.
BIOpeTKH IMPHUMEHSIOT IIPH THTPOBAHHH, IS H3MEPEHH S TOYHBIX OOBEMOB H T.JI.

Qb opyoosarue u mamepuaibl.

PeakTHREI, HEOOXOMHUMEIE IS JAaHHOH paldoOTHI, BRICTABJISIIOT HA ITOJIKH 1a00paTOPHBIX CTONIOB. Peakie
PeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H IIENOYH, ITaXy4yHe BellecTBa (HaIIpHMeP, CePOBOLOPOJ,
OpoMHas BOJa H JIP.) XPaHAT B BEITSDKHOM IIKady.

OCHOBHaSI XHMHYECKasd ITocyAa: ITPOOHPKH (B IITATHBE), KOOI, XHMHUECKHE CTaKaHBI ITOCIIe PaOOTEI
TI[ATEIIBHO BBIMBITH, BECHI C PA3HOBECOM, ITPHOOPBI, HCIIOIB3YEMAS JIS IIPOBEAEHHS OTAESIIBHBIX
1ab0paTOPHEIX padoT, BEIAAETCA M CHAETCS YHCTas I1ab0opaHTy.

TexHuka o0 ezonacHocmi nPpU 6bINOJIHEHUI JA00OPAMOPHOIL DAd ombl.:

-aKKypaTHO 00palrarbcsa cO CTEKISIHHONH XHMMIYECKOH ITOCYAOH. OCTAaTKH Pa3OHTOH ITOCYABI YOHPATh C
ITOMOIIBIO COBKA M INETKH,

-BCE paboOTHI, CBSA3AHHBIE C BEHIJEIIEHHEM SIOBHUTHIX, JIETYUHMX H HEIPHATHOIAXHYIIMX BEIIECTB,
IPOBOJHTH B BRITSDKHOM IIKa(y,

-TIIPU OMPeIellcHHH 3aIlaxXxa BEINEeCTB OTBEPCTHE COCYyAa JAep:KaTh Ha pacCcTOSHHUM 25-30 c¢M OT JIHIfa,
HaIpaBiIssd K cebe CTPYIO ra3a IMOCTYIIaTeIbHBIMH JIBIKEHHSIMHI JIaJOHH OT OTBEPCTHA K JIHILY,

-IIpH HAJIMBAHHH PEaKTHBOB HE HAKIOHATHCS HaAJl COCYIOM BO H30eXaHHE ITONMagaHHs OpBI3r HIIH
YACTHI[ Ha JIMIO HIIM OHEXAY. ITPH pa30aBIIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIHMBATh KHCIIOTY B BOLY,
HO He HaoOOopoT,

-IIpH HarpeBaHHH ITIPOOHPKH HE JIEpKaTh €€ OTBEPCTHEM K ce0e HIIHM B CTOPOHY COCEla. HE HAKIIOHSTE CS
HaJ HarpeBaeMOH KHIKOCTBIO BO H30eKaHH e TIOMafaHu g €€ Ha IHI[0, PYKH HIH OJEXKIY,

-TOPSIYHE IPEAMETHEI MOKHO CTAaBHTh TOIBKO Ha acOECTOBBIH KapTOH, acOESCTHPOBAHHYIO CETKY HIIH
IPYIVIO CIIEIHAIBHYIO ITOJ[CTABKY,

~HEIB 34 ITOJI30BATHCS BIIEKTPOIIpHOopaMi Oe3 COOTBETCTBYIOIET O HHCTPYKTAXa. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJUIHYeCcKHe ITpeAMETHI (TpyOBl, KpaHbI H T.II.). 3allpelllacTcs BKIFOYATh H

BBIKIIHOYATH BHEKTPGHPH@DPLI MOKPBIMH PYKAMII, a4 TaAdKXC IIOIIb30BATHCA HCHCIIPABHBIMIT HIIH
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-TIPH TIOIAJaHHH Ha JHMI0 HIH PYKH OPBI3T KOHI[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHHS BOIOH
IIPOMBITE CIIAOBIM PACTBOPOM COJBI. INENOYL CIEAYET CMBIBAThH O TEX IOP, IOKAa YYaCTOK KOXKH, Ha
KOTOPBIH OHa IT0ITana, He IMepecTaHeT OBITh CKOJIB3KHM, 3aTeM IIPOMBITH CIIa0BbIM PACcTBOPOM VKCYCHOH
KHCIIOTBI M HaJOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOPOM IlepMaHTaHaTa Kaunusg (H3
arnTeyKH B TaOOPpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadoThl BEIKIIFOYHTE H3 CETH BCE ANeKTPOIPHOOPHI, IePeKPHITh IToauy raza H BOJBL B
1abopaToOpHIO B yOparThk padouee MecTo,

-000 BCEX HECYACTHBIX CIYYasIX HeMeIJIEeHHO COOOIIATh IMPEIofaBaTelIio WIH J1aD0OpaHTy.

I pPAKmuidecKdAa Udcmb.

IIpuroroBure B MepHOH Koja0e 100 ™o pacTBOopa XIOPOBOAOPOJHOH KHCIOTHEI — 3aJfaHHOH
koHIeHTparHH(0,10 - 0,20 H).

[Iopsimok paboTHI.

a) KOHIIEHTpHPOBAHHYIO XJIOPOBOAOPOAHYIO KHCIOTY HAIHTh B LIIHHAP H apeOMeTPOM H3MEPHTh €€
TUIOTHOCTh. Ty OIIepaI[HIO ITPOBOJHTH B BRITSKHOM HIKa(y. 1o TaOrmiile B cIipaBOYHHKE OITPeJelIHTh
IIPOIEHTHYIO KOHIIEHTPAIHIO KHCIOTHI H BBEIYHCIHTE 00bEM KOHIIeHTpHpoBaHHOH HCI, HeoOXo MBI

1 mparotoBieHus 100 M1 pacTBopa 3aJaHHOH KOHIIEHTpPalHH. J[JI pacuyéTOB MOKHO HCIIOIb30BaTh

clueAvyionme GOpMyIEL =-

m - 1000
9.

m
Cq = p_‘# : Cy=

raie  Cg — IIPOIIEHTHAS KOHIIEHTPALHI,

Cy — HOpMalbHas KOHIEHTpaIHd,

m — Macca PacTBOPEHHOIO BEIIECTRA,

P — INIOTHOCTB PAcTBOpA, I/CM”;

v — 00BEM pPacTBOpa, CM-;

O — BKBHBAJIEHTHAs Macca pacTBOPEHHOIO BEILECTBA.
BrruncieHHsn1 00BEM pacTBOpa H3 OIOPETKH IEPelMTh B MepHYIO KOOy Ha 100 M1, 3aTeM B KOIOY
HAJINTh OO ITOJOBHHEI JHUCTHIUIMPOBAHHON BOABI. TINMaTelbHO B300JITaTh, JOBECTH OOBEM pacTBOpa
TUCTHIUIMPOBAHHON BOJOH OO METKH, 3aKPBITh KOIOY ITPOOKOH M BHOBB TINATEIBLHO IIEPEMEINATH
PacTBOp, IepeBOpaYHBas KoiIoy.
0) IIpoBepHTh HOPMAIIbHOCTH ITPHIOTOBIIEHHOI'O PacTBOpPa.

J71s1 3TOro BCIIONOCHYTh ITPHIOTOBJIEHHEIM PacTBOPOM KHCIIOTHI ITHITIETKY H OTOOpaTh MHITeTKOH 10 M

BSTOH IOKYMEHT NMOANMCAH "OHHYECKYIO KOoI0y, Tyaa ke godasurs 20-40 M
SNEKTPOHHOW NOAMUCLIO
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ITOKa PacTBOP He OKPACHTCS B PO3OBHIH I[BET. ECIIH Okpacka HeycToiunBa (HMcye3aeT), IIPpHOAaBUTh EIlé
2-3 Karmmi INENOYM. JOTOT MOMEHT COOTBETCTBYET IIOJIHOM HEWTPAIM3AIMH KHCIIOTHEL IEITOYBIO.
OIMCcaHHBIA IIPHEM B aHAJIHTHYECKOH XHMHH Ha3bIBAETCS THTPOBAHHEM. THTPOBaHHE ITOBTOPHTL 2-3
pas3a, Imoka 00BEMBI H3PACXOJOBAHHOM IIEIOYH He OyAYyT OTJIHYaThcs Ooree yeM Ha 0,1 ML
Pacyér KOHIIeHTpalM{ KHCIOTHI IIPOM3BOAHICS IO CPeJHEMY 3HAYEHHIO HM3PACXOJOBAHHOrO 00BEMA
IETOYH. J[JISI 3TOr0 HCITONMB30BaTh CIEAYIOMIYIO (DOPMYIIY:
Chxre ® Vs = Co mjén @ V UIET s

e Cyum— OIpelenseMas HOpMalIbHas KOHIIEHTPAIH I KHCIIOTHL, T-3KB/TI,

V k-1 — OOBEM KHCIIOTHI, MJI (B JaHHOM cityuyae 10 mi);

Ca men — H3BECTHASI HOPMaJIbHAS KOHLIEHTPAIH IEOYH, T-5KB/ I,

V men— cpegHee 3HaUYeHHe 00BbEMA INENOYH, H3PACX0J0OBAHHOI'O HA THTPOBAHHE, MIL.

BBIYHCIIHTE 3HaAUEHHE GH.[H@I{H:, ,I[DH}I[[EI—]]—IDﬁ ITPH ITPHI'OTOBJICHIH PAaCTBOPa 3alaHHOH KOHIICHTPAITHH.

C — C
Ommobka, ¥ ——= - « 100 %
IPaKT

I'Ac Chu reop —— KOHLICHTPALMA, 3adHHAS ITPCITOAaBATCIICM, I-5KB/ I,
Cha npaxt —— KOHIICHTPAITHA ITPHI'OTOBJICHHOI'O PACTBOPA, GHPE,I[EH‘EHHHH THTPOBAHHEM, I-3KB/1.

Ipedosanun K 0g)opmjieHuiio J1ad op anopHoi papomast i omuenty:

| .BeimonmHeHne j1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B adopaTopHOM KypHaine. Ha
THTYIBHOM IIHMCTE JIa0OPaTOPHOIO JKYPHala JOJKHEI OBITH ITPEJCTABJIEHBI: HA3BaHHE YHHBEPCHTETA,
(paMIUTHA H HHHIHAIIBL YYaIlerocs, HOMep Kypca H T'PYIIIEL, YUeOHBIH IO,

2.0T4YeT O BHIITOJIHEHHOH JTadopaTOpHOH padoTe JOIKEH COAEPAKATh CIEAVIOLIE CBEICHHS:

*HOMEP paboTHI H €€ Ha3BaHHE,

*1aTy BBIIIOITHEHHS Pa0OTHI,

*I[eTIb PAOOTHI;

*000pYAOBAaHHE M MaTEPHAIILI,

*KpPaTKOE TEOPETHUYECKOE OITHCAHIE,

*HOMEP H Ha3BaHHE OIBITA,

*KpaTKOe OIMCcaHHe X0oa paboThI ¢ YKa3aHHEM YCIIOBHIL IIPOBEAeHHS OIbITA,

*PHCYHKH H CXeMBbI HCITONb3YEMBIX ITPHOOPOB;,

*HaOIIOJcHHT,

*YPaBHEHHS ITPOTEKAIOIINX PeaKIIHIi,

*pPacYETHI, TaOIHIEI, I'Pad)HKH,

F-== === = === -

NOKYMEHT NOONUCAH
_. SNEKTPOHHOW NOANMUCHIO
‘Ceptudumkar:  12000002A633E3D113AD425FB50002000002A6 )aTHO, 3aITHCH JOIKHBI OBITh JTAKOHHYHBIMH.
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5.K cmaue 3auéra 1o maCopaTOpHOMY ITPaKTHKYMY JOITYCKAIOTCS CTYJAEHTBL, BBIIIOJHHBIINE H
MTOJIIIMCABRIINE Yy IIPENOAaBaTellsl BCE JOMAIIHHE M JIadopaTOpHBIE PabOTHI, CHABIINE KOJUIOKBHYMEL,
aKTHBHO YYaCTBOBABRIIHE B padoTe CEMHHAPOB.

6.CTyIeHTHI, TIOJIYYHBIIHE 3a4ET I10 J1Ja0OpaTOPHOMY IPAKTHKYMY, AOITYCKAIOTC K cladye SK3aMeHa I10
KypCY HEOPraHHYECKOH XHMHH.

KonmponsHbie 60npocsl :

1. UTo HA3BIBAETCS CYCIIEH3HEN, SMYIIbLCHEH, KOJUIOMIHBIM PACTBOPOM H HCTHHHBIM PacTBOPOM

2. UTo Ha3pIBaeTCSA KOHIIEHTpAIHEH pacTBOopa? KakoBel HaHOOIEEe pacIpOCTPaHEHHBIE CIIOCOORI €€
BBRIPAKEHII?

3. Kakne KOHIIEHTpaI[MH Ha3bIBAIOTCS ITPOILEHTHBIMH, MOJISUIbHBIMH, MOJISIPHBIMH, HOPMAIlhHEIMH?
Yrto Takoe THTP pacTBOpa’?

4. ApeoMeTp TIOKazal INIOTHOCTh cepHOM KHCIOTHI 1105 xr/m3. KakoBBI ee IIpOIleHTHas
KOHIIEHT PaL{I, MOJIIPHOCTE, MOJISUIbHOCTE, HOPMAJIBHOCTE H TUTP?

5. Kakon o6peM 20% COJISIHOH KHCIIOTHI ITOTPedyeT s A1 IPHT OTORIEHH I 171 3 H. pacTBOpa?

6. JInd ImpoTpaBiIMBaHH CEMSIH CYIIEMOH ITPHMEHSIOT €€ pacTBOPEL 0,1 % KoHileHTpaimu. CKOIBKO
cylleMbl HaJo B3aTh Ha 20 Beliep pacTBopa (BMeCTHMOCTH Beapa 20 muTpoB)? MOKHO ITH TOTOBHTH
PacTBOP CYIIEMEBI B IIMHKOBOM H XKEJIE3HOM Beape?

7.CKoipKko npogaxHoro ¢popmamiHa (40% pacTBop) H BOABI HEOOXOMHMO B3STh IS IIPHIOTOBJICHH
5% pactBOpa?

8. Ornpegenure HOpMaIbHOCTS I[ENOYH, coepKamyio 2 r NaOH B 1 murpe pactsopa.

Cnucox aumepamypbol.:

1 MeToamueckie yKa3aHHS 10 BBEIITOIMHEHHIO 1a00paTOPHEIX padoT 10 AHCIHIUIHHE «Heopranmueckas
XUMISD) JJISI CTYIEHTOB HalpaBlIeHHS ITOArOTORKH 19.03.04 TexXHOIOrHs NMpOoAVKIIMH H OpraHH3alfHs
OOIIECTBEHHOIO ITMTAHHS.

2 Metoguueckie VyKazaHHSA IS OOYYAIONMIMXCS II0 OpraHM3allHH H IIPOBEAEHHIO CAMOCTOSTEIBHOH
paboTEI 110 JUCIMIUIHHE « HeopraHmueckas XUMHSI» IJI CTYASHTOB HampaBiIeHH I ImoAroroBku 19.03.04
TexXHOIOrHA IIPOAYKIIMH H OpraHH3aI(is OOIIECTBEHHOI O ITMTaHH .

3.Heopraumdeckass xumHsI | OneKTpoHHBII pecypc| : mabopaTopHbIi ImpakTHKyM / C.A. CokomnoBa [H
op.]. — ODONeKTpoH. TeKCTOBBEIE JaHHBIe. — BopoHek: BopoHexkckmi ['ocymapcTBeHHBIH ATpapHBIH

YHueepcurer uM. Mmmeparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — PexuMm gocTyria:

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

4 Heopranmdeckas XHUMHS | ONeKTPOHHEIH pecypce| : madopatopHeii nmpakTHKyM / O.B. JIpsIKOHOBa [H

T+ -! r.“"!'!'!'2"!'.-""!""!""'..-""*."!''!' AT AT A TRT T S TFrFMATTTTT T 5 n AR ST T - T T T
ROKYMEAT NOANNGAR K. BOpoHeXCKHH ['ocyaapCTBEHHBIN ATpapHBIH
] SNEKTPOHHOW NOAMUCHIO - . .
Ceprudukar: - 12000002A633E3D113AD425FB50002000002A6 6. — 150 ¢. — 2227-8397. — Pexmm pocTyma:
|Bnaneneu: LeGayxoea TateAHa AnekcaHOpoBHa
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JlabopaTopnas padora Ne 7
Tema: Peaknmu o60MeHa B pacT BOpax JIeKT POJIHT OB

Ilenv padomer: V3yunth peakiiin oOMeHa B pacTBOpax SIEKTPOIMTOB Ha IPHMepe O0pa30OBaHHS

TPYIHOPACTBOPHMEBIX BCIICCTB, I'd30B, MAJIOJHCCOITHHPVYIOIICT O 3JICKTPOIITA, PCAKIIHH ITPpCBPpAlllCHITA
OJHOI'O MaJIOPaCTBOPHMOI'O BCIICCTBA B MCHCC PACTBOPHMOC BCIILICCTEBO.

Dopmupyemble Komnemernuuu: YK-1, OIIK-2.

T eopemuilecKdd dacms.

ONEKTPOIINTEL — 5MO 6eufecniea, pacmeopsl U pachidebl KOMOpblX Npoe0O0an 3NeKmpudeckKull nokx.
Pacma; MOJIEKYTI BEI[ECTBA Ha HOHBI HA3BIBAETCS saekmponumudeckoti ouccoyuayieii. K 3IeKTpomTam
OTHOCSATCS KHCIIOTEL, OCHOBAHH S, COIMH. KHCIIOTEI — 3TO 3MeKTPOIIHTEL, JHCCOIIHHPYIOIIHE B PaCTBOPax C
oOpa3oBaHHeEM KaTHOHOB Bojopoxa: HCN <« H* + CN; H.SO4 = 2H" + SO4*. OcCHOBaHHI —
3JIEKTPOIHTHI, JHCCOLHHPYIOIIHE B pacTBOPax ¢ 00pa30BaHHEM I'HIAPOKCHI-HOHOB:

NH,OH <> NH4" + OH; Ba(OH); = Ba®* + 20H. CyIIecTBYIOT 3IIEKTPOIMTHl, KOTOPHIE MOTYT
TUCCOLIMHPOBATh II0 THITY KHCJIOTBI H IIO0 THIIY OCHOBAHHS, TaKHe 3JIEKTPOJIMTHEI Ha3BIBAIOTCH
aM(poTepHbIMH. K HHM OTHOCATCS THAPOKCHAB aM(pOTEPHBIX HIEeMEHTOB, a TaKKe THIPOKCHIIBI
METAJUIOB, HaXOMMIIHXCA B ITPOMeXYTOUHOH CTeIlleHH OKHcIeHHSI, HarmpuMmep: Be(OH)., Al(OH)s,
Zn(OH)2, Cr(OH)3; u MHOrHe apyrue. J[HCcCOIMAIIHMIO PacTBOPEHHOH YacTH aM(OTEPHOrO THAPOKCHIA
110 0OOHM THITAM MOKHO ITPEACTABHTh CIEIVIOIIEH CXEMOH:

H* + RO & ROH < R"+OH.

B HachOIleHHOM BOJHOM pacTBOpe aM(OTEpHOr0 THAPOKCHAAa HOHBI H™, RO u R, OH Haxomsarcs B
COCTOSIHHH PaBHOBECHS, ITO3TOMY aM(OTEpPHBIE THIPOKCHABI B3aHMOAEHCTBYIOT H C KHCIIOTaMH H C
OCHOBAaHMSMH. [IpH moOaBneHHH KHCIIOTHI PaBHOBECHE CMEINAETCS B CTOPOHY AHCCOILHAIMH IIO0 THITY
OCHOBAHMS, ITPH JOOABIEHHH OCHOBAHHS — B CTOPOHY JHCCOIHAIIHH IT0 THITY KHCIIOTEL

COIH — 3IEKTPOIHTEL, KOTOPBIE IIPH PAaCTBOPEHHH B BOJE JHCCOIHHPYIOT, OTIIEIUISS ITOIOKHTEIbLHBIE
HOHBI, OTIIHYHBEIE OT HOHOB BOJOPOJAa H OTPHI[ATEIbHBIE, OTIIHYHBIE OT THAPOKCHI-HOHOB. COJM
CPEJHHE, KHCIIBIE H OCHOBHBIE JHCCOLIMHPYIOT.

Al (SO4)3 = 2A1°" + 3S04*; CuOHCI «» CuOH" + CI ; KHCO3 =K+ HCOs..

II0o CrmocoOHOCTH K JHCCOLMAIMHM SJIEKTPOJMTHL JENSATCS Ha CHIBHBIE M Clalbele. Y CHIIBHBIX
3JIEKTPOIIHTOB B PAacTBOPE JHCCOIMHPYIOT HA HOHBI IIPAKTHYECKH BCE MOJIEKVIIBI, Y CIIAOBIX - IIHIIb

H4dCThb MOJICKYIL K CHIBHBIM JJNICKTPOIHTAM OTHOCATCH IIOYTH BCC COJIH, OCHOBAHHA IINCIIOYTHBIX H

]"‘!"!'ﬂ'!'!'.-"'"-."!’ Lk ddalelat W fake ki TEDT‘_H’yr:‘fEﬂﬁ-’FEE’E‘h M-"“: A"!'H'!""‘: e e W B o '!'ﬂ"l!"-:."'!'?'!"!' r=E T:IICHGT : HCI 04? HES 04? HN03 . HClﬁ I—IBI".Il| HJ-}
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K cmalGpM 3IeKTpOomHTaM OTHOCATCS IIOUTH BCE OpraHHyecKHe KHCIOTHI, HamprmMmep, CHi;COOH,
Heopraunyeckue coeqHeHus: HoCO3, H2SOs, H2S103, HCN, HNO,, H;PO4, HF, NH4OH, H.O u 1. 7.
Peakiium B pacTBOpax 3NEKTPOIMTOB ITPOTEKAIOT MEXAY HOHAMH M HAYT HeoOpaTHMO, ECIIH B
pe3yIbTare peakiH o0pasyIOTCA OCAJKH, rasbl M cilalble SNMeKTPOIHUTHI. OOBIYHO TaKHe PeakKIHH
H300pakaroTCcs IPH ITOMOIIH HOHHO-MOJIEKYIISPHBIX YpaBHEHNH. OcaakH, rasel H cl1aldble SIeKTPOJIMTEL
IIHIIYTCSA B BHAE MOJIEKYII, XOPOIIIO PACTBOPHMEIE CHIIBHBIE SJIEKTPOINTEL — B BHJIE HOHOB.

PaccMOTpHM THITMYHEBIE BAPHAHTEL PEAKIIHIL B paCTBOPax 3IEKTPOIIHMTOB:

a) 3AgNOs + FeCls = Fe(NO3)3 + 3AgCl| — MONIeKyIIsIpHOE YpaBHEHHE

3Ag" +3NO3 + Fe’* + 3NO3 + 3AgCl| — moHOoe HOHHOE YpaBHEHHE

Ag® + Cl'= AgCl]| - cokpalgHHOe HOHHOE YpaBHEHHE

6) NaxCOs3 + HaSO4 = NaxSO4 + H20 + CO27

2Na* + CO3* + 2H" + SO4 = 2Na* + SO4* + H,0 + CO27

2H" + CO3* = H,0 + CO-1T.

B) HCI + NaOH = NaCl + H-O

H"+CI' + Na*+ OH =Na* + CI + H.0

H*+ OH =H,0

[Ipn cocTaBIeHHH HOHHO-MOJIEKYIISPHBIX YVPaBHEHIMI CIIEAYET IIOMHHTB, YTO CYMMa 3JIEKTPHUYECKIX
3apSIIOB B JIEBOH YacTH JOIKHA OBITH paBHA CYMME 3JIEKTPHUYECKHX 3apsioB B IIPAaBOH 4YacTH
ypaBHEHHS. OJHHAKOBBIE HOHBI U3 00EHX YaCTEH YpaBHEHN S HCKITFOUAIOTCA.

Qb opyoosarue u mamepuaibl.

PeakTHBREI, HEOOXOMHUMEIE I JAaHHOH paldoOTHI, BRICTABJISIIOT HA ITOJIKH J1a00OpaTOpHEIX CTOIOB. Peakue
PeaKTHBEI, KOHII[EHTPHPOBAHHEBIE KHCIOTHI M INEINOYH, IaXyuyHe Bel[ecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BoJa H Jp.) XpaHIT B BEITSDKHOM IIKaQy.

OCHOBHasI XHMHYeCKas Iocyjia: IMpOoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCTIE PaOOTEI
TI[ATEIIBHO BBIMBITH, BECHI C PA3HOBECOM, ITPHOOPBI, HCIIOIB3YEMAS JIS IIPOBEAEHHS OTIASIIBHBIX
1a00paTOPHEIX paboT, BEIAAETCA M CAAeTCS YHCTas IIabopaHTy.

TexHuKa 0 ezonacHocmy RPU 6bINOJIHEHU JIADOPAMOPHOIL_DAd Onbl.

-aKKypaTHO o0palarbcsa cO CTEKISIHHONH XHMMIYECKOH ITOCYAOH. OCTAaTKH Pa30HTOH ITOCYALl YOHPATh C
ITOMOIIBIO COBKA M INETKH,

-BCe palboTHI, CBS3AHHBIE C BEHIJACIIEHHEM SIOBHTHIX, JIETYUHMX H HEINPHSITHOMNAXHVYIIHX BEINECTB,
IPOBOJHTH B BRITSDKHOM IIKa(y,

-TIIPU OIPeJelIcHHH 3allaxXxa BEINEeCTB OTBEPCTHE COCYAaA JAep:KaTh Ha paccTOSHHUHM 25-30 c¢M OT JIHI[a,
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-IIpH HaJIHMBaHHH PeaKTHBOB He HAKIOHATHCI HaJ COCYAOM BO H30eKaHHe ITOMaJaHHsa OpBI3r HIIH
YACTHI[ HA IO MM OAEKAY. IIpH Pa30aBIIeHNH KOHIIEHTPHPOBAHHEIX KHCIIOT BIHBATh KIHCIIOTY B BOLY,
HO He HaoOOpOoT,

-IIPH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede MM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TIOMaJaHH s €€ Ha JIHI0, PYKH HIIH OJIeKIY,

-TOpsSYHe TPeJAMeThl MOKHO CTaBHTH TOIIBKO Ha acOeCTOBBIN KapTOH, acOeCTHPOBAHHYIO CETKY IIIH
IPYTVIO CIIEIHAIBHYIO IIOACTAaBKY,

-HEeIIb 35 ITONB30BATHCA ANEKTpoIpHOopaMi 6€3 COOTBETCTBYIOIIET O HHCTPYKTaKa. ITPH BKIIFOYEHHH HX B
CETh HelIb34 JIepKaThCs 32 MeTaJUIHYeCKHE IMpeqMETHI (TpyOBl, KpaHbI H T.II.). 3allpelllacTcs BKIFOYATh H
BBIKIIFOUATH SIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TakKKe II0Ib30BAaThbCSd HEHCITPABHBEIMH  HITH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOJA ITPHOOPaAMIL,

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

-IIPH TIOMAMaHHKM Ha JIHMI0 HIM PYKH OpBI3r KOHIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHMS BOIOMH
IIPOMEITE CIIa0BIM PACTBOPOM COABI. INENOYB CIEAYET CMBIBATh JO TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOITaia, He IlepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITH CIA0BIM PacTBOPOM YKCYCHOM
KHCIIOTBI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM pacTBOPOM IlepMaHTraHaTa Kaimus (3
aITTeyKH B 1a00PpaHTCKOH Ka(eIpel);

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

-000 BCeX HECUACTHBIX CIIyYasX HEMeIJIEHHO COO0INATh IIPEITOAaBaTEIIO WIH 1a00paHTy.

Ipaxkmuueckas yacmso:

B3anMOIeNCTBHE 3IEKTPOIMTOB CIIEAYET pacCMaTpHBaTh KaK peaKIH MEXIY HOHAMH. OTH PeaKI[HH
HIYT B CTOPOHY HauOoOJlee IIOMHOIO CBS3BIBAHHSI HOHOB B TPYIHOPACTBOPHMBIE, ra3000pasHbIe H
MaJIO I CCOLMHPVYIOIIHE BEIECTBA.

[Ipu BRITTOIMHEHHH pabOTHI YPpaBHEHH I BCeX PEeaKIHH ITHCATh B MOJIEKYIIIPHOM H HOHHOM BHJIE.

Onwvim Nel. O0pa3oBaHIe TPYIHOPACTBOPHMEIX BEII[ECTB.

[TogGepHTe Takie peakTHBEI H3 HaXOISIIIXCSA Ha ITONIKE, B3aHMOACHCTBHEM KOTOPBIX MOJKHO ITOJIYYHTh
OCaJKH CYIb(HIa I[HHKa, THAPOKCHAA HUKEISI H KapOoHaTa KalbIHI. OcaJKH IJOJDKHBEL OTCTOSTHCSL
[Iocre orcTanBaHIs paCTBOPEI CIIHTh, @ OCAAKH COXPAaHHUTh IS CIEAYIOIHX OITBITOB.

Onwvim Ne2. OGpa3oBaHHe ra3os.

K cympduay 1mHKa, a 3areM K oOcaJkKy KapOoHaTa KalblHg, NpHOABHTH 2-3 MI PpacTBOpa
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Onwvim No3. O6pa3zoBaHIie MaJIOIHCCOLIHHPYIOIETO 3IIEKTPOINTA.

A. K ocagky ruapokcrHga HHKeld (orbIT Nel) rmpuGaBHTE pacTBOp aMMHaka. OOpa3yeTcs pacTBOPHMBIH
MAaJIOJH CCOIHHPYIOIIHH HOH TeTpaaMMHHHHKEIS(I).

B. B mpoOupky Haiure 2-3 MI pacTBOpa XJIOPOBOJOPOJHOH KHCIOTEI H IIOMECTHTH B HErO I'PaHYIIY
MeTalUIMYecKoro IfMHKa. HaOrmromaTe HMHTEHCHBHOE BBIJIeNIeHHe Bogopoxa. J/[oO6aBHTL B ITPOOHPKY
IEMOTKY KPHCTAUIMYeCKOrO alleTara HaTpusa OTMETHTh H3MEHEHHE B HHTEHCHBHOCTH BBIZECIIEHHS
Bomopona. HarmicaTe ypaBHEHHE peakIMK, KOTOpas IIPOH30IIUIA ITOCIEe IPHOABIEHHS alleTaTa HaTPILsL
yKa3aTh ITPHYHHY 3aMeIJIEHHS ITPOIIECCA BRIAEIIEHHSI BOIOPOA.

Onwvim Ned. CMmellleHHe HOHHOTO PaBHOBECHS.

A. Hamurs B mpoOupky 3-4 MI JUCTHIIIMPOBAHHOH BOXBI, IIPHOABHTEH KAIUIXO KOHIIEHTPHPOBAHHOH
YKCYCHOH KHCIIOTBHI M 1-2 KaIllll MHIHKAaTOpa METHIOBOIO OpPaHXKeBOro. Kakyr OKpacKy IpHHHMAET
pacTBOp M IoyeMy? (COCTaBbTe YpPaBHEHHE JHCCOIHAIMH VKCYCHOH KHCIOTBI M BBEIPaKEeHHE IS
KOHCTAHTEI HOHH3AI[II.

PasgemuTs pacTBOp ITOPOBHY Ha ABE IPOOHPKH M K OAHOH YacTH ITPHOABUTH IIEIIOTKY alleTaTa HaTPH L,
B300JITaTh H CPAaBHUTEL OKPACKY PACTBOPOB B 00eHX IMpoOHpKax. /[aTh OOBSCHEHHE OITBITY.

B. IIpoBecTH OIBIT aHATOTHYHO ITPEABIAVINEMY, B3SB BMECTO KHCIOTBHI PacTBOP aMMHaKa, BMECTO
METIIIOBOIO OpaHKeBOro - (peHOI(TaleHH H BMeCTO alleTaTa HAaTpPHS - XJIOPHJ aMMOHHS. J]aTh
OOBSICHEHHE, HCXOIS H3 KOHCTAHTHI PABHOBECHSL.

Onwvim Nos. [IpousBeeHHe pacCTBOPHMOCTH MaJIOPaCTBOPHMBIX BEIIECTB.

BHectn B npobupky u3 Oropetkn 1 v 0,1 H pacTBOpa HHTpara CBHHIIA H JOOAaBHTHE K HEMY HEMHOI'O
Oombine 1o o0bséMyY 0,1 H pacTBOpa cynb(dara HaTpHA. [lomydeHHBIH OcaoK JOIKeH OTCTOAThCs. CIIHTh
HAaJIOCaJOUYHYIO KHAKOCTh (MIH oToOparh mumieTkoit). K ocagky mpHOaBHTR 1 MII pacTBopa XpomaTa
Kaluss M IiepeMelnars. HaOmromarek ITOCTEIIEHHOE HM3MEHEHHE I[BETA Ocajka. Kakoe BEIEeCTBO
oOpazoBanock? Ha 0CHOBAaHHH OITBITA CEIaTh BEIBOJ O BEJIHYHHE ITPOH3BEIeHHS pacTBOpHMOCTH (I1P)
MaJIOPACTBOPHMEIX coOleH. CpaBHHTL CBOH BBEIBOA C JaHHBIMH TaOmuilpl. HarmicaTe ypaBHEHHS
IIPOU3BEAEHHS PaCTBOPHUMOCTH 3THX COJIEH, ITOACTaBUB 3HauYeHN [1P.

OreIT Ne6. KOHTPOIIBLHOE 3aJaHHE.

OKCIIEPHUMEHTAIILHO OCYIIECTBUTH CIIEAVIOIIIE ITPEBPAIICHH:

CuSO4 — Cu(OH)2 — [Cu(NH3)4](OH)2» — CusS.

COCTaBHTh YPAaBHEHHS PEAKIIII.

M3 »3TOro ormita CIeayer, YTO MHOIAA B JIEBOH M ITPABOH YacTSIX YPaBHEHHSA MOI'YT OJHOBPEMEHHO

HAXOJHTBCH MaJIOJHCCOIMHPVYIOIMHE H TPYIHOPACTBOPHMBIC BCIICCTEBEA. YT10o0RI IIPABHIIbHO PCEIITDH

PO T T T N BKYMERT AOARAWGAH 7T HY/KHO MPOH3BECTH YYET TAKHX KOMHYECTBEHHBIX
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| BrinomHeHne madopaTOpHBIX padoT COMPOBOXKIAIOT 3armicaMH B J1adopaTOpHOM JKypHaine. Ha
TUTVIIBHOM IIMCTE JIaDOPaTOPHOI'O KYPHala IONKHEI OBITH IIPeJCTABIIEHBI. HA3BaHIE YHHUBEPCHTETA,
(paMIUIHS H HHHIHAIIBL YYaIl[er ocsI, HOMep Kypca H I'PYIIOIbI, Y4eOHBIH TOJT.

2.OTYET O BRINOJIHEHHOH JTa00paTOpHOH padoTe JOJIKEH COIEPKaTh CIIeIVIOIIE CBeIeHI:

*HOMeDp PadoTHI H €€ Ha3BaHHE,

*IaTV BBOTOITHEHHS pabOTHI,

*11€TIb PabOTHI,

*000pYIOBAaHHE M MaTE PHAIIBI,

*KpaTKOE TEOPETHUYECKOE OIHCAaHME;

*HOMEDP H Ha3BaHHE OIBITA,

*KpaTKOE OIMCaHHE X0j1a pabOoThI C YKa3aHHEM YCIIOBHIH ITPOBEIeHH S OIBITA,

*PHCYHKH M CXeMBI HCITONB3YEMBIX ITPHOOPOB;

*HAOIFOEHH A,

*ypaBHEHHS ITPOTEKAIOIIHX PEAKIIHI,

*pacYETHL, TaOIHIBI, I'Pad)HKH,

*BBIBOJIBI.

3 JIabopaTOpHEIH KYPHAII HYKHO BECTH YHCTO M aKKYPaTHO, 3aITHCH JOMKHEI OBITh TaKOHIYHBIMII.

4. OTUET O IIPOBEAEHHON PaboTe MPOBEPSET M MTOAIIICHIBAET IIPEIIOAABATEND.

5. K cmaue 3ayéra 1o IabopaTOpHOMY TIIPAKTHKYMY JOITYCKAIOTCS CTYIAEHTBI, BBIIOIHHBIIHE H
IIOAITHCABIIE YV TIPEIOJaBaTelsd BCe JOMAIIHNHE H I1abopaTOpHEIE PadOThHI, CHABIIE KOLIIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIHE B pad0OTe CEMHHAPOB.

0.CTYIEHTHL, MTOIYUYHEBIIHE 3a4ET IO JIaOOpaTOPHOMY IMPaKTHKYMY, JOIIYCKAIOTCS K claue sK3aMeHa I10
KYPCY HEOPraHHYECKON XHMIH.

KoumpoJibHbie 6onpocst :

I. CocraBbTe MOIEKVIISPHBIE H HOHHO-MOJIEKYIISPHBIE VPaBHEHHS PEaKI[HH B3aHMOJICHCTBHSI B
pacTtBopax Mexnay: a) KaS u CuSOy4; 6) AgNOs u NH4Cl;

B) NaxSiO3 u H2oSO4;, 1) CaCO3 1 HNO:s.

2. CocraBpTe TII0 JBa MONIEKVIIIPHBIX VpaBHEHHS Ppeakiiii, KOTOPHEIE BHIPaKalOTCd HMOHHO-
MOJIEKYIISIPHBIMI VPaBHEHH SIMH

a) Fe’* + 30H = Fe(OH)3; 6) H' + OH = H-0O:; B) Cu** + §* = CuS.

3. MOXHO ITH IIPHTOTOBHTH PacTBOP, COAEp KAl OJJHOBpEMEHHO CIeIYIOIHe Maphl BemmecTB: a) KOH

H Ba(NO3)2; 6) Cr(OH)z u NaOH; B) Pb(NO3), u KCI; r) CuCl, u NaxS? IlpeacraBpTe BO3MOKHEIE
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4. CvermmBaroT nornapHo pacTBophl: a) KOH u Mg (NO3)2; 6) L12COs u HCI; B) Fe(NO3); u KOH; 1)
NH4CI nu NaOH. B kaxkmx cinyyasx peakip ITPaKTHYeCKH ITOHAYT JO KoHia? llpeacrarpTre HX B
MOJIEKYIIIPHOM H HOHHO-MOIIEKYIISIPHOM BHJIE.

5. CocTraBpTe MOJIEKYISPHBIE H HOHHO-MOJIEKYIISPHBIE YpPaBHEHHS peaKI[Hi B3aHMOJEHCTBHS B
pacTBopax Mexnay: a) BaCOz n HNOs; 6) Fea(S04); 1 KOH;, B) HCI u K3 S; 1) CH;COOK u HCI.

6. CocTaBbTe MOJIEKYISPHBIE H HOHHO-MONEKYISAPHBIE YpPaBHEHHS peaKI[Hil B3aHMOJEIHCTBHSI B
pacTBOpax Mexknay: a) Mg(OH), n CH:COOH; 6) NH4Cl u NaOH; B) Ca(OH)2 m KoCrOy4; 1) AlCl3 1
Ba(OH)..

Cnucok Jumepamypst.

1 Merognyeckie yKasaHHS 110 BEIITOMIHEHHIO TabopaTOpHBEIX pador 1o auciinmHe «HeopraHmyeckas
XUMHS» IS CTYAEHTOB HalrpaBiIeHHUS ITOAroTOBKH 19.03.04 TexHOIMOrHsg IPOAYKIHH H OpraHH3alH g
OOINECTBEHHOTO ITMTAHH .

2. Merognyeckie VyKaszaHHS I OOYYArOIMXCS II0 OpraHM3ali H IPOBEAEHHIO CaMOCTOSTEIIRHON
paboTEI 110 JUCIMIUIHHE « HeopraHmyeckas XUMHS) IJII CTYISHTOB HallpaBIeHH ITOArOTOBKH 19.03.04
TexXHOIOrHs MPOAYKIMH H OpraHu3ar(is O0IIECTBEHHOI O ITHTaHHA.

3. .Heopranmdeckass XuMHS | OneKTpoHHBIH pecypc| : nmabopaTopHbIH IpakTHKYM / C.A. CokonoBa [H
ap.]. — DIeKkTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHekckHil I'ocymapCcTBeHHBIIT ATpapHEBIH

YHupepcurer uM. Mnmieparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — PexuMm pocrya:

http://www.iprbookshop.ru/72709.html
4 Heopranmdeckass XUMHS | OIeKTpPOHHBIN pecypc| : madopaTopHblit mpakTHKYM / O.B. J[psKOHOBa [H
op.]. — DeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHek: BopoHeXckHIl 1'ocymapCTBeHHBIH ATpapHEBIH
YHusepcurer M. Mnmepartopa Iletpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexuM gocTyma:
http://www.iprbookshop.ru/72708.html

JlabopaTopnas padora Ne 8
Tema: I mapoms

Ilens padbomel: V3yueHue paboTwl pH-MeTpa H onpeAeneHue pH HEHTPATbHOT O, KHCIOrO H IETTOYHOTO

pacTBOpOB C IIOMOILIBIO pH-MeTpa, BH3yaJlbHOE OIPe[elIeHHe IBETOB HHIMKATOPOB JIAKMYcCa,
METHIOBOI'O OPaHKEBOr0 H (peHOJI(PTarIeHHa B HEHTPaIbHOM, KHCIIOH H IIEIOYHOH Cpefle, ONpeAclIeHHe
pH cpelabl THIPOIH3YIOMUXCA CONIEH ¢ ITOMOINBIO HHIHKATOPOB, BIMSHHE TEMIIEPATYPHl Ha THIPOIIH3,

HeOOPAaTHMBIH ITOIHEI THIPOJIHS3.
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['Mapomis — 3TO paslokeHHe BEIeCTB BOAOH. Boma — OmHO M3 caMBIX aKTHBHBIX BeIlllecTB. OHa
IEHCTBYET Ha caMble Pa3IIHYHBIE KJIACChl COSJIHMHEHHI . COJIH, YIIIEBOABL, OSIKH, 3(pHPHI, KHPEI H T. .
[Ipu rugpormse coeHHEHHH HEMETAIUIOB OOBIYHO 00pa3yIOTCS ABE KHCIIOTBI, HAITPHMED:

PCl; + 3 H2O = H3POs + 3 HCI

[Ipu 3TOM H3MEHSAETCS KHCIIOTHOCTh PACTBOPOB I10 CPABHEHHIO C KHCIIOTHOCTBIO PACTBOPHTEIIS.

B HeopraHmyecKoOH XUMHH YaIle BCETO ITPHXOANTCSI HMETh €0 C THAPOIN3OM COJIEH, T.€. ¢ OOMEHHBIM
B3aHMOJIEHICTBHEM HOHOB COJIM C MOJIEKYIIAMH BOJIBI, B PE3YIILTATE KOTOPOIr'O CMEINAETCS PABHOBECHE
BIIEKTPOIIMTHYECKOH JHUCCOIHAIIH BOJIBI.

['Haporm30M coH HaskBaeTCs 00paTHMOE B3aHMOJIEHCTBHE HOHOB COIHM C HOHAMH BOJBI, IIPHBOJSIIEE
K H3MEHEHHIO PaBHOBECHS MEKIY HOHAMH BOJIOPOAa U THAPOKCH A B PaCTBOPE.

['Hapoms sBiasgeTcs pe3yiIbTaTOM IMOJIIPU3AIHOHHOIO B3aHMOAEHCTBHSA HOHOB COIIH C MX THIAPaTHOH
000JIOUKOH B BOJHOM pacTBOpe. YeM 3HAUMTEIBHEE 3TO B3aHMOJEHCTBHE, TEM HHTEHCHBHEE ITPOTEKAET
THAPOIH3. YIIPOIIEHHO CYIIHOCTE IIPOIlECcCa THAPOIH3a MOKHO IIPEACTABUTE CIEIVIOIIHM 00pa3oM.
Katnoner K" CBSI3BIBAIOTCS B PacTBOpPE C THAPATHPYIOIIHMH HX MOJIEKYIAaMH BOJBI JOHOPHO-
AKI[EIITOPHOHN CBS3bIO, JIOHOPOM SBIISIEOTCS aTOMBI KHCIIOPOJa MOJIEKYIIBI BOJBI, HMEIOIIHE JIBE
HETOAEIIEHHBIE BJIEKTPOHHBIE ITaphl, AaKI[EIITOPOM - KaTHOHEI, HMEIOIHE CBOOOJHBEIE aTOMHEIE
opOuranu. YeMm OombIlle 3apsg KaTHOHA H YeM MEHBIIE €0 pa3sMeEp, TEM 3HAUHTEIILHEE TTOISIPH3VIOIIEE
nencrene K™ Ha H2O.

AHHOHEI AN~ CBA3BIBAIOTCA ¢ MOJIEKYIIAMH BOJBI BOJOPOJHON CBS3bI0. CIJIBPHOE BO3JIEHCTBHE AHHOHOB
MOXKET TIPHBECTH K ITOIIHOMY OTPBIBY IIPOTOHA OT MONIEKYIBI H>O — BomopomHas CBS3b CTAHOBUTCS
KOBAJIEHTHOH. B pesynpTare o6pasyercs KHciIoTa WiH aHHoH tHITa HS™, HCO3™ u 1. 1.

B3anMoelcTBHE aHHOHOB AN~ C IIPOTOHAMH TEM 3HAUYMTEIIbHEE, YEM OOJIBIIE 3apsa] aHHOHA M MEHBIIIE
ero paguyc. Taknm od0pa3zoM, HHTEHCHBHOCTE B3aHMOJIEHCTBHS BEIIECTBA C BOJOH OIPEMEISETCS CHIION
noyapu3yonlero BamsHHI K" m An~ Ha monekynel H»>O. Tak, KaTHOHBI 3JIeMeHTOB ITOOOYHBIX
TIOATPVYIIIT M HEITOCPEJICTBEHHO CIEAVIOIMX 3a HUMH 3JIEMEHTOB ITOABEPrarorcs 0ojlee MHTEHCHBHOMY
THAPOIH3Y, YeM JPYTHE HOHBI OJMHAKOBBIX C HHMH 3apsia M pagHyca, TaKk KakK sSapa IE€pPBEIX MEHee
3(p(peKTHBHO SKPaHHPYIOTCA d-3IeKTPOHAMH.

['mapormmis — mporiecc OOpaTHRIN peakIHH HeHTpaim3alpi. ECIH peakiiisgd HeHTpalIH3alH ITPOLECC
5K30TEPMHYECKHH H HEOOPATHMBIH, TO THAPOJIH3 — IIPOL[ECC SHAOTEPMHYECKII H O0paTHMBIH.

Peakiiusg HeHTpaIH3aL[H:

2 KOH + H2SOs; — KoSO3 + 2 H20

CHIIBHBIH CcI1aOBII CHIILHEII CIIaOBIH

AMIT- L TT. M. M 2- . A TT M

JOKYMEHT NOANMCAH
| SNEKTPOHHOWM NOANUCHLIO
Ceptuchukat. 12000002A633E3D113AD425FBS0002000002A6
|Bnaueneu: Llebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



SO3;* + HOH <« HSO3™ + OH™

IIpu ruppormie CMEM[AETCS PABHOBECHE UCCOIMAIMH BOJEBI BCIIEACTBHE CBA3BIBAHHSA OJIHOIO H3 €€
HoHOB (H™ mm OH') B cmalGeiii snekTpoiuT conH. [Ipm cBsmeiBaHMH HOHOB H™ B pacTtBOpE
HaKaIUIHBaroTcs HOHBI OH™, peakipsa cpeasl OYAeT INENOYHAS, a IIPH CBI3BIBAHHH HOHOB OH™
HaKaIUTHBArOTCS HOHBI H™ - cpena OyaeT Kuciasl.

PasmiyaroT YeThIpe BapHaHTa JeHCTBHS BOABI Ha COJIH.

1. Ecin KaTHOHBI 1 aHHOHBI MMEIOT HEOOIBIIHE 3apsbl H OOJBIIMHE Pa3sMEPBI, TO HX ITOIISPH3YIOIIEE
BIMSAHHE HAa MOJIEKYIIBI BOJLI HEBEIMKO, T. €. B3aMMOJEHCTBHE coM ¢ HoO IpakTHyeckm He
MIPOHCXOJHUT. 5TO OTHOCHTCS K KaTHOHAM, THIPOKCHABI KOTOPHIX SBJISIOTCS IIelIoyaMH (Harpumep, K*
H Ca’*) H K aHHOHAM CHIBHBIX KHcIIOT (Harprmep, C1™ u NOs™). CnemoBaTellbHO, coil, obpazoeantvie
CLUIbHBIM OCHOBAHIEM 1 CLUIbHOLL KUCAOMOIL, 2UOponu3y He noogepearonica. B 3TOM ClIydae PaBHOBECHE
IIHCCOITH AL BOIBI

H.O <> H"+ OH™

B IIPHCYTCTBHH HOHOB COIHM IIPAKTHYECKH He Hapyimaercsa IlosToMy pacTBOpPEI TakHX COJIEH
HeHTpanbHBI (pH = 7).

2. Eciyt cons obpazosana xamiionom cunvHO20 0CHOBAHUA U AHUOHOM caaboil xucnomel (S*, CO3*, CN™
H JIp.), TO npoucxooum uodponus no auuony. Ilpmmep — ruapomnz comi CH3COOK. HoHEI comm
CH;COO™ u K* BzammogeictByror ¢ HoHaMH H* m OH™ u3 Boasl. [Ipu sTom anerar-HoHbl (CH3COO™)
CBSI3BIBAIOTCS ¢ HOHAMH Bojgopoa (H™) B monmekyisl crmaboro »jIeKTPONHTa - YKCYCHOH KHCIIOTEHI
(CH3COOH), a mousr OH™ HakarmBaroTcs B pacTBOpPe, COOOINas eMy IEIOYHYIO0 PeaKI[HIO0, TaK KakK
HoHbI K™ He MoryT cBsa3ath HoHEI OH™ (KOH sBIIsSeTCS CHIIbHBIM 3eKTpoimHToM), pH > 7.
MoNeKyIIIpHOe YpaBHEHIHE THAPOII3A:

CH3;COOK + H,0 <« KOH + CH3;00H

[IonmHOEe HOHHOE YpaBHEHHE THAPOIIH3A;

K™+ CH3;COO™ + HOH « K"+ OH™ + CH3COOH

COKpaIlleHHOe HOHHOE YPaBHEHHE THAPOIH3A:

CH;COO™ + HOH < OH™ + CH3;COOH

I'mapom3 comu NasS mporekaeT cryneH4aTo. Conb oOpa3zoBaHa CHIBLHBIM ocHOBaHHeM (NaOH) u
cnaboil ABYXOCHOBHOI kucioroil (H2S). B 5ToM ciayuae aHHOH COMM S°~ CBS3BIBAacT HMOHBI HY BOBI, B

pacTBOpe HakarmmBaroTcsd HOHBI OH™. YpaBHeHHe B COKpallleHHOH HOHHOH H MOJIEKYILIPHOH (popMe

HMEET BH;
[. S~ + HOH «> HS + OH-

T\_T-*:.-Q LTT 7™ v o WTATTE o AT TT
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Bmopas cmynens cudpomuza npaxmuvecki He Hpoxooum npu obbluHBIX ycaoeusx, TaK Kak,
HaKaIUINBasaCch, HOHBEI OH ™ cooO0I[aroT pacTBOPY CHIIBHOIIEIOUYHYIO PEAKI[HIO, YTO IIPHBOJHT K peaKI[HH
HEHTpaJIH3allii, CABHIY PAaBHOBECHS BIIEBO B COOTBETCTBHH C ITpHHIMIIOM Jle IIlatenbe. Iloatomy
THAPOIIN3 COJIEH, OOpa3OBaHHBIX CHJIBHBIM OCHOBAaHHEM H CJIa0OH KHCIOTOH, IIOJABIISETCS
IpHOaBIEHHEM II[ETIOYH.

YeMm OoOmbIlle ITOIMSPH3VIOIIEE BIIHMSHHE AaHHOHOB, TEM HHTEHCHBHee THAPOIH3. B COOTBETCTBHH C
3aKOHOM JICHCTBHS MacC 3TO O3HA4yaeT, YTO THAPOIH3 ITPOTEKAeT TeM HHTEHCHBHEe, 4YeM clalee
KICIIOTA.

3. Ecim coms obpazoeana xamuoHoM cnabo2o OCHOBAHUSA 1l AHUOHOM CLIbHOLL KUCAOMbL, MO
npotcxooum 2udponus no kamuoxdy. Hampumep, 3To HMeeT MecTo ITpH ruapormse conu NH4Cl (NH4OH
- cmaboe ocHoBaHHe, HCI - cupHag xucmora). OtopocnM HoH Cl, Tak KaK OH ¢ KaTHOHOM BOJIBI JaeT
CIUIBHBIH 3JIEKTPOIIHT, TO/AAa YPaBHEHHE THAPOIH3a IIPHMET CIIEIVIOIIII BH/I:

NH4*+ HOH <= NH4OH + H" (cokpatieHHOe HOHHOe YpaBHEHHE)

NH4Cl + H>O < NH4OH + HCl (MonekymnsapHoe ypaBHEHHE)

I3 coxpaleHHOro ypaBHeHH s BHIHO, YTO HOHBI OH™ BOABI CBA3BIBAIOTCS B CIA0BIH BIEKTPOIIMT, HOHBI
H™ HakarmmmBaroTCs B pacTBOpPe H cpejla cTaHOBHTCSA KHcIoH (pH < 7). JloGaBneHHe KHCIIOTH K PacTBOPY
(BBeZicHHE MPOAYKTa PeaKIHH KaTHOHOB H™) cIBHTaeT paBHOBECHE BIIEBO.

['mapormm3 comm, o0pa30oBaHHOH MHOIOKHCIOTHBIM OCHOBaHHEM (HampuMep, Zn(NO3z)2) Iporekaer
CTYIIEHYATO I10 KaTHOHY ¢I1ab0ro OCHOBAHH L.

[. Zn** + HOH <> ZnOH* + H* (cokpalleHHOE HOHHOE YpPaBHEHHE)

Zn(NO3)2 + H20 <= ZnOHNO3 + HNO3 (MoIeKyIsIpHOe YpaBHEHHE)

Honsl OH™ cBsm3rpIBaroTcs B citadoe ocHoBaHue ZnOH™, monsl H™ HaxaroTHBaroTcs.

Bmopas cmynenv cudponuza npaxmuuecku He Hpoucxooum npiu 00blYHBIX VCA06UAX, TaK KaK B
pe3yibTaTe HAaKOIUIEHHS HOHOB H™ B pacTBOpe co3maeTcs CHILHOKHCIIAS cpella H PaBHOBECHE PEeaKIHH
THIPOIHN3a I10 2-0H CTYIIEHH CMEIIEHO BIIEBO:

II. ZnOH* + HOH <> Zn(OH): + H* (cokpanieHHOe HOHHOE YpaBHEHHE)

ZnOHNO3 + H20 <= Zn(OH)2 + HNO3 (MOJIeKyIISIpHOE YpaBHEHHE)

OueBHIHO, YeM cl1abee OCHOBaHHe, TeM ITOJIHEeE HAET THAPOIHS3.

4. Conw, obpaszoeannas KamilOHOM cAab020 OCHOGAHUA Ul AHUOHOM CAAbOLl KUCA0Mbl, HOOEep2aemcs
2UOPONU3Y NO KAMUOHY U no avuoHy. lIpumepom ciyxuT Irporecc rugponusza conn CH3COONH4.
3arHieM ypaBHeHHE B HOHHOH (popMe:

NH4" + CH:COO™ + HOH <> NH4OH + CH3COOH

P T T MERT TIORMGAN T CT7T77r0 TTACKOMBKY B Pe3ynbTaTe ero obpasyroTcs H craboe
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Peaki(us cpelisl B 3TOM CIIyYae 3aBHCHT OT CPaBHUTEIBHOH CHIIEI OCHOBAHHS H KIHCIIOTHL, T.€. OT HX
KOHCTaHT JrccorHaii (K):

e ecmu Ky (ocHoBaHmsa) > Ky (kmcimors1), To pH > 7,

e ecmu Ky (ocHoBaHmA) < Ky (KrcmoTsl), To pH < 7.
B ciyyae ruaponnsza CH3COONH4:
Kz (NH4OH)=1,8-10"; Kz (CH;COOH)=1,8-10",
ITIO3TOMY PEaKI[HI BOTHOIO pacTBOpa ATOH COIH OyeT IMOYTH HeHTpanbHOoH (pH = 7).
Ecin ocHOBaHHME H KHCIIOTa, OOPa3yIOIHE COMb, SBJISIFOTCS HE TOINBKO CIAOBIMH 3IIEKT POJIMTAMH, HO U
MaJIOPaCTBOPHMBI HIIM HEYCTOHYHBEI H pasiiararoTcs ¢ o0pa3oBaHHEM JIETYYHX IIPOAYKTOB, TO B 3TOM
CIIy4yae THIPOIH3 COJHM ITPOTEKAeT II0 BCEM CTYIIEHSM O KOHI[A, T.e. A0 oOpa3oBaHHA CI1aboro
TPYAHOPACTBOPHMOI'O OCHOBAHHS H CIIa00H KHCJIOTHL. B 3TOM ciyyae peub HAET O HeoOpamiimMom iiiil
FIOJIHOM EH@pGﬂH?E.
VMIMEHHO MOJMHEIN THAPOIM3 SBISIETCA IIPHYHHOHM TOIr'O, YTO BOAHEIE PACTBOPHEI HEKOTOPEIX COJEH
IIPHUT OTOBHUTE Helb3sL, HarpuMep Cr2(COs3)3, Al2S3 u ap. HanmpumMep:
AlS; + 6H20 — 2A1(OH)3| + 3H2ST
[TosTomMy cynb(pHA aTIOMHHHS He MOJKET CYINECTBOBAaTh B BHJIE BOJHBIX PAacCTBOPOB, MOJKET OBITh
TOIIYVYEH TOIBKO "CYXHM CIIOCOOOM", HAITPHUMED, H3 3JIEMEHTOB ITPH BEICOKOH TeMIIEpaTypeE:
2A1 +3S F— ALSs,
1 JOJKEH XPAHUTHCS B TEPMETHUYECKHX COCYIaX, HCKITFOUAFOIIX ITOITaJaHIE BIIarH.
Peakiinenn oOMeHa B BOJHOM pPacTBOpPE TaKHe COESAHMHEHHS HEIb3d IMOMYYHTE. IIpH B3anMOIEHCTBHHI
comeit A1°*, Cr’* u Fe’* B pacTBOpe ¢ cynbdHIaMI H KapOOHATaAMH B 0CaJ0K BBEITALAIOT HE CYIb (LI H
KapOOHATHI 3THX KaTHOHOB, a MX THAPOKCHIBI:
2AICI; +3NazS +6H,O — 3H2ST + 2AI(OH)3] +6NaCl
2CrClz + 3Na2CO3 + 3H20 — 2Cr(OH)3 | + 3CO2T + 6NaCl
B paccMoTpeHHBIX IIpHMepPaxX IMPOHCXOAHT B3aHMHOE YCHIIEHHE THApoim3a ABYX colied (AlCl; m NazS
i CrCls u NaxCO3) H peaki[Ha HIeT JO KOHIA, TaK KaK IIPOAYKTHI PeaKIIHH BBIAESISIOTCSI H3 pacTBOpa
B BHJIE OCaJIKa M rasa.
['napomm3 comeil B psjie CIy4aeB MOXKET ITPOTeKaTh O4eHb CI0XHO. (IIpocThle ypaBHEHHS peakIHH
THIPOIH3a B OOIIENPHHATONH 3aIlFICH YacTO SBISIOTCS YCIOBHBIMH.) I[IpOMYKTHI THAPOIH3a MOXKHO
YCTAHOBHTL JIMIIIE HAa OCHOBAaHHHM AHAIMTHYECKOrO HMCCIeNOBaHHI. K IpuMepy, ITPOAYKTaMH
THAPOIIH3a COJIEH, COIEPKAIIIX MHOTO3apSIHEIE KATHOHEI, MOT'YT OBITH ITOMHSIEPHBIE KOMIUIEKCHL. T ak,

ecIH B pacTBopax Hg*" comep:karcs TOMBKO OJHOSIEPHEIE KOMIUIEKCHL, TO B pacTBopax Fe’ momimo

TEFER ST TE ARSI R .rl_*‘ﬂﬁl- T-!2+ rr .rnﬂfﬁl- T“".-.-! + .-""*..5"-"*.-"!"!'-""_*‘!""'."". Foro T s Y R T 4+'
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Bi** Hapany ¢ [BiOH]** Haxomgrcs KOMIUIEKCHBIE HOHBI cocTaBa [Big(OH)i2]°". Peakipm ruaponmsa,
IIPHBOAIIHE K 00pa30BaHHIO MOMH e PHBIX KOMITDIEKCOB, MOKHO ITPeACTaBHTE CIIEIYIOIIHM 00pa3oM:
mM** + nH,0 <> My,(OH), ™ - W+ + nH*,

Ie m H3MeHseTcsd or 1 g0 9, a n MOXKeT IPHHHUMATh 3HaueHHT oT 1 ;o 15. Takoro poma peaxifuu
BO3MOXKHBI I KaTHOHOB Oojlee 4yeM 30 »3lIeMeHTOB. Y CTAHOBIEHO, YTO Ka)KJIOMY 3apsSay HOHa B
OONBIIHMHCTBE CIIyYaeB OTBEUaeT OlpefelleHHas (opMa KoMmIDlekca. Tak, IS HOHOB M“" XapakTepHa
dopma xumepor [M2(OH)]*, st nonos M* — [M*(OH)2]*", a mng M* — ¢popma [M2(OH)3]°" u Gomnee
CIIOXKHBIE, HarTpuMep [Z14(OH)s]®™ .

[Ipn BBICOKHX TeMIiepaTypax H OOJNBINNX 3HaYeHISIX pH 00pa3yroTcs H OKCOKOMITIEKCHI:

2MOH < MOM + H>O um

HarprmMep,
BiCl; + H2O — Bi(OH):Cl + 2HCI

Katnon B1(OH)>" nerko tepser MolIeKyiry BoJpl, 00pa3ysI KaTHOH BHCMYTHIAa B1O™, KOTOPEBIH ¢ XJIOPH]I-
HOHOM JIaeT OENbIH KPUCTAJUIHYECKHH OCa0K:

Bi(OH).Cl — B10OCl| + H20.

CTPYKTYPHO ITOIHSIEPHBIE KOMITIIEKCEI MOKHO ITPEICTAaBHTL B BHIE OKTA3ApPOB, COSAHHEHHBIX MEKIY
cOOO0I ITO BepIHe, peOpy HIH I'PaHH IMOCPEeACTBOM Pa3IHYHEIX MOCcTHKOB (O, OH u ap.).

CIOXHBIH COCTaB HMEIOT IIPOAYKTBI THAPOII3a KapOOHATOB psAAa METANIOB. Tak, IIpH
B3aMMOJIEIICTBHH PacTBOPHMEIX coieli Mg, Cu**, Zn**, Pb** ¢ xapOGoHaTOM HaTpHs 00pa3yroTCA HE
cpeqHHe KapOOHATBI, a MeHee  PacTBOPHMEBIE ecudpokcokapbornamust, HarpuMmep Cux(OH).COs,
Zns(OH)6(CO3)2, Pbs(OH)2(CO3)2. B kadecTBe IIpHMepa MOKHO IIPHBECTH PeaKIHH

5MgS04 + 5NaxCO3 + H2O — Mgs(OH)2(CO3)s| + SNaxSO4 + CO21

2Cu(NO3)2 + 2Na2CO3 + H20 — Cu(OH)2CO5 | + 4NaNO3 + CO21

KonmiecTBEHHO THAPOIN3 XapaKTePHU3YETCA CTEIIEHBIO THAPOIIM3a A4 1 KOHCTAHTOH rHaponn3a Kr.
CTerneHb THAPOIN3a ITOKa3bIBaeT, KakKas 4acTh COJIH, cojepxkarnascs B pacTBope (Cur), IOABEPIIIACh
THIPOIH3Y (Ciiryg) H PACCUHTHIBAETCS KaK OTHOIIEHHE:

h = Cuyt g / Cor (100%).

OueBHIHO, YTO JJII 00paTHMOro Ipollecca rugpomza h < 1 (<100%), a 1711 HeoOpaTHMOro THAPOIIH3a

h = 1 (100%). Kpome IIpHpOABl COJH, CTEIleHb THAPOIH3a 3aBHCHT OT KOHI[EHTPAIMH COJIH H

TARMITATMATUVIMET MArTROTMG
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CIUIBHOH KHCIOTOH HJIM CHJIIBHEIM OCHOBAaHHEM H CIIa0OH KHCIIOTOH, OHa COCTaBIsgeT = 1%. Tak, i
0,01 M pacteopa NH4Cl h=0,01%; n1s 0,1 H. pactBopa CH3COONH4 & = 0,5%.

['maporms — mporiecc 0OpaTHMBIH, ITO3TOMY K HEMY IIPHMEHHM 3aKOH JIEHCTBYIOIIIX MACC.

Koncmanma 2uoponusa ecmv xoHcmaunma paeHoeectis npoyeccd 210poii3a, U 1o CBoeMY (PH3HYECKOMY
CMBICIIY OIIPENENsIeT CTEIeHh HeoOpaTHMOCTH Tujapoinu3a. YeMm Oompine Kr, TeM HeoOparumee
rugponus. Kr MMeeT cBoe BEIpaKeHHE JJIS KaXKJI0r0 CIIy4as THIPOIIH3a.

BrIBeZIEM BRIpakeHHE I KOHCTAHTHI T'HMIPOIIM3a COMM Cl1adOM KHCIOTHI M CIUIBHOI'O OCHOBAHHS Ha
npuMepe NaCN:

NaCN + H;O <> NaOH + HCN;

Na® + CN™ +H>O « Na™+ OH™ + HCN:

CN™ + H20 <> HCN + OH™

KpaBH = [HCN][OH™] / [CN7][H20].

[H2O] nMmeeT HaHOOIIBINYIO BEIHYHHY, KOTOpPas B XOJI€ PeaKIHH ITPaKTHYeCKH HE H3MEHSIETCSL, TI03TOMY
€€ MOJKHO VCIIOBHO CUYMTATh IIOCTOSIHHOH. Torja IIOMHOXHB YHCIIHTEIIL M 3HAMeHaTellb Ha
KOHIIEHTPAIIIO ITPOTOHOB H BBEJISA ITOCTOSHHYIO KOHI[EHTPAI[HIO BOABI B KOHCTAHTY, ITOJTYYHM:

KpaBH [HEO] = KW / Kll;(mcn) = KF

Tak Kak [HCN] / [HT][CN™] = 1/ Kngaen

[Tockonpky Kw BemmuiHa rmocToaHHas 1 paBHa 107'* | oueBHAHO, YTO yeM MeHbIle Ky ciraboil KHCIOTHL,
AHHMOH KOTOPOH BXOJHT B COCTAaB COIIM, TeM OobIie Kr.

AHaIOrHYHO, JJI COJIH, THAPOIH3YIoIIecsa ITo KaTHOHY (HarmpuMep NH4Cl), momyumm:

NH4+" + H20 <= NH4OH + H* (cokpalnieHHOe ypaBHeHHe THAPOJIH3A)

Kpaen = [NH4OH][H™] / [NH4"][H20]

Kr = Kpan [H20] = Kw / Knoen

B 5TOM BBIpakKeHHH YHCIHMTEIh H 3HaMeHaTellb JApoOH YMHOKHIH Ha [OH']. OdeBHAHO, 4TO UeM
MeHbIIe K cr1aboro oCHOBaHMS, KATHOH KOTOPOI'0 BXOAHUT B COCTAaB COIM, TeM OombIle Kr.

Ecmn comp oOpa3oBaHa cimaObIM OCHOBaHHEM H ciaalboi kucimoTrol (Ha mpumepe NH4CN), TO
COKpAIlleHHOE YPaBHEHHE THAPOIM3a HMEET BH/I!

NH4" + CN™+ H20 <> NH4OH + HCN

Kpaex = [NH4OH] [HCN] / [NH4"][CN7],

B 3TOM BBIpakeHHM I Kpaes YHCIHMTENL H 3HAMeHATENb ApoOH yMHOXkaeM Ha [H'|-[OH™], mosTtomy

BBIPAKCHHE 1A Kr IMPHHHMACT BH/.

Kr = Kw / (KE(KHCHQTH) Kﬂ(c}r::H})*

T mws  Arrarreram  Trm SreaTrm A TTATITIT TIZ TLT A ATAATITETY P

] ORYMENT NOHMVCAH Mauma 2uoponu3a obpamHo NponopYLUOHalbHA
| SNEKTPOHHOWM MOANMUCHIO

ICepruukar -~ 12000002A633E3D113AD425F B50002000002A6 Y4acTBYIOLIETO B OOpa3OBaHHH CONMH (€CIH B
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



oOpa3oBaHHMH COJIM VYacTBYIOT J[JBa ClIabbIX 2aleKTpomrTa, To Kr oOpaTHO IpomopIiiHOHAaIbHa
ITPON3BEJIEHNIO HX KOHCTAHT JHCCOIHAIH).
PaccMoTpHM THAPOIIH3 MHOT 03apsaHOoro HoHa. BozpMeMm NaxCOs.
[. COs3* + H,O « HCO3~ + OH™
Kra = [HCO3;7][OH] / [COs*[H20] x ([H*] / [H']) = Kw / Kg,
TO €CTh B BRIpaK€HHE IS KOHCTAHTHI THAPOIH3a 10 IEPBOI CTYIIEHH B 3HAMEHaTElIbh BXOIUT BTOpas
KOHCTAHTa JHCCOIMALINH, H U1 BTOPOH CTYIIEHH T'HIPOJI3a
I[I. HCOs; + H20 « H2CO3+ OH™

Kran = [H2CO3][OHT] / [HCO37[H20] x ([H*] / [H']) = Kw / Kgq
Krm = 4x107 Kgan=2.5x10"%
Kran=5.6x10""! Krpy=1.8x10*
Taxknm obpaszoMm, Krq) >> Krap, KOHCTaHTa, a CIeIOBATENIbHO, M CTEIEHDh IEPBOH CTAJMH THIPOIIH3a
MHOT'O OOIIBIIE ITOCTIEMYFOIIIX.
Cmenensv 2udponuza SABISETCSA BEIHUYHHOH aHAJIOTHYHOH CTEIIEHH JHCCOIHAIHH. B3aHMOCBS3b CTEIIEHH
H KOHCTAHTHI THIPOIIM3a aHAJIOTHYHA TaKOBOH IS CTEIIeHH M KOHCTAHTHI JH CCOLIHALHI.
Ecin B o0meM ciydae HCXOMHYIO KOHI[EHTPAI[HEO AHHOHA CIa0O0H KHCIOTHEI O0O03HAuHMTh 4depe3 Co
(Momn/11), TO Coh (MOTB/IT) — KOHIIEHTPAIFA TOH YacTH aHHOHa A, KOTOpas ITOABepriack THAPOIH3Y H
obpazoBanock Coh (Monb/m) crmadoi KHemoTel HA 1 Coh (MOIIB/TT) THAPOKCHIHEIX TPYITL.
A™+ H.O <« HA + OH",
Co-Coh Coh Coh

torga Kr = [HA]J[OH] / [A7] = Coh-Coh / (Co-Coh) = Coh* / (1-h).

[Ipuh << 1 Kr= Coh®> h =Kz / Co.

O4eHEb ITOXO0JKE Ha 3aKO0H pa3darineHHI OCTBalb/a.
MoxHOo paccunTarh pH pacTBOpa, eClIH H3BECTHEI Co M h. YUHTBIBASL, YTO

[HA] = [OH™| = Coh, TTOmydmnM:

Kr=Coh-Coh/ Co = [OHT]% C,, oTKYyIa

[OHT] =K Co.

AHaJIOTHYHO, MOKHO IT0Ka3aTh, YTO IIPH THAPOIH3E IT0 KATHOHY

[H*] = VKr-Co.

Takrm o0pa3oM, clTOCOOHOCTE COJIEH ITOABEPraThes THIPOINH3Y 3aBHCHT OT ABYX (DAKTOPOB:

¢ CBONCTB HOHOB, 00pa3yIOIHX COIb,

e BHeITHHX (DaKTOPOB.

T:'In-""_*"!'.-' filhbnhdsda Bl olehmbhdfibufafild folhntd o d otslhnsddsls] ]
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CMECTHTH B TV IIH HHYIO CTOPOHY BBeJeHHEM B PACTBOP KHCIOTH HIIH OCHOBAaHH . BBeJcHIE KHCIOTEI
(katTrHoHOB H™) mmomapBisieT rHApOIM3 IO KaTHOHY, AoOarllieHHe INeno4yH (aHmoHoB OHT™) momamiser
THAPOIIN3 I10 aHHOHY. DTHM YacTO ITOIIB3YIOTCA IS YCHIIEHHS HIH ITOJaBIEHHS IIPOollecca THAPOIH3a.

2) U3 popmymsl s h BHAHO, UTO paszbaeneHie cnocobecmeyem cuoponusy. POCT CTelleHH THAPOIH3a
KapOOHAaTa HATPH

Na>COs; + HOH <> NaHCO3 + NaOH

3) lloBellllcHHE TeMIIEpaTypPhl  CIIOCOOCTBYET THAPOIM3Y. KOHCTaHTa JIHCCOIMALH  BOJEI
YBEIIHYHNBACTCS ITPH ITOBBIIIEHHH TeMIIEPATYPhl B OOJIBIIEH CTEIEHH, YeM KOHCTAHTHI JHCCOI[HAI[HI
IIPOAYKTOB THAPOIH3a - CIa0BIX KHCIIOT H OCHOBAHHM, ITOSTOMY ITPH HArpeBaHHH CTEIEHbh THAPOIIHM3a
BO3pacTaeT. K 3roMy BEIBOAY JIETKO IPHITH M HHAYe: TaK KaK PeaKI[HI HEHTPAM3alH 3K30TepPMHYHA
(DH= —-56 x/[’/MO7B), TO THAPOIM3, OYAYYH IPOTHBOMIOIOKHBIM €H IIPOI[ECCOM, 3HJOTEepPMHYEH,
II0ATOMY B COOTBETCTBHH C IMPHHIHUIIOM Jle [1laTtenke HarpeBaHNe BBI3BIBAET YCHIIEHHE THAPOIIH3A.

B xXummyeckol IpaKTHKE BEChMa PacIpOCTpaHEH THAPOIM3 I10 KaTHOHY COJIeH, oO0pa3OBaHHBIX
MHOT03apSAHBIM KaTHOHOM H OJHO3apsSAHBIM aHHOHOM, Hanmpumep AlCI3. B pacTBopax sTHX colnei
MEHEE JHCCOI[HHPOBAHHOE COEQUHEHHE 00pa3yeTcs B Pe3yiIbTaTe MPHCOSIHHEHHI OJHOI'O THAPOKCH]I -
HOHA K HOHY MeTasUla. YUHTHIBas, 4To HOH Al’* B pacTBOpe THAPAaTHPOBaH, IIEPBYIO CTALHIO THAPOIH3A
MO’KHO BBEIPA3HTh YpaBHEHHEM

[AI(H20)6]°* + HOH <« [AI(H20)sOH]** + H30*

[Ipu oOGRIYHOH TeMIIEpATYpPE THAPOIH3 COJIEH MHOI O3aPSIHBIX KATHOHOB ITPAKTHYECKH OTPaHHYHBAETCS
ATOH cTaaueil. IIpu HarpeBaHHHM IIPOHCXOMUT THAPOIIH3 I10 BTOPOH CTYIIEHH:

[AlI(H20)sOH]** + HOH <« [Al(H.0)4(OH)2]* + H30*

TakuMm oOpa3oM, KHCIIas peakifiis BOSJHOIO PacTBOpa COMH OOBACHSETCS TEM, UTO THAPAaTHPOBAHHBIH
KaTHOH TepSAeT IIPOTOH M akBarpyina HoO mpesparaercs B ruapokcorpynny OH™. B paccMoTpeHHOM
IIPOI[ECCE MOI'YT 0Opa3oBaThCsl M OOllee CIIOXKHBIE KOMIDIEKCHL, HampuMep [Ale(OH)is]’*, a Taxke
KoMIlekcHble MOHBI BHAa [AIO(OH)4] m [AlO2(OH).]*. CogmepkaHHe Ppa3IHYHBIX IIPOLYKTOB
THIPOIH3a 3aBHCHT OT YCIOBHH TIIPOBeJEeHHSA peaKUHH (KOHIIEHTpaIlHs pacTBOpa, TeMIlepaTrypa,
IIPHCYTCTBHE APYIHX BelllecTB). MMeeT 3HaueHHe TakKe JIIHTeIIbHOCTh ITPOTEeKaHHS ITpoliecca, TaK KaK
PaBHOBECHE ITPH THAPOIH3E COIEH MHOI 03aPSIHBIX KATHOHOB OOBIYHO JIOCTHTAETCI METIEHHO.

Qb opyoosarue u mamepuaibl.

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

oo T A T ORMAGAR 77T P TmATITe), KOTIOBI, XHMITIECKHE CTAKaHBI MTOCTe paGoThl

| SNEKTPOHHOW NOAMUCHIO
‘Ceprudmrar: 12000002A633E3D113AD425FB50002000002A6

] Bnageneu: lleBayxoea TateAHa AnekcaHapoBHa

bI, HCIIOIIb3YCMadA MOIIA IIPOBCACHHA OTACIIBHBIX
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TexHuKa 0 e30nacHocmy RPU 6bINOJIHEHUN JIADOPAMOPHOIL_Dad Onbl.

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

-Bce paboThl, CBS3AaHHBIE C BBIAECIICHHEM SIOBHTBIX, JIETYUYHX H HENMPHATHOIAXHVIIHX BEIIECTB,
ITPOBOJHTH B BRITSDKHOM IIKa(y,

-IIPH OITPEEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTogHHM 25-30 cM OT IIHIfa,
HaIpasIlsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMA ABIKEHHSMI JIaJJOHH OT OTBEPCTH S K JIHILY,

-IIPH HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHHMe ITONMagaHHsa OpbI3r HIIH
YACTHI[ HA JIMI[O HIIH OAeKAY. IIpH pa30aBIIeHHH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOAY,
HO He HaoOOopoT,

-IIPH HAarpeBaHHH IIPOOHPKH HE AepKaTh €€ OTBEPCTHEM K ce0e WM B CTOPOHY COCEA. HE HAKIIOH ATHCS
HaJ| HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TTOaJaHH s €€ Ha JIHI0, PYKH HIIH OJIeKIY,

-TOpsSiYHE TIPEeJAMETEl MOKHO CTaBHIh TOIBKO Ha acOECTOBBIH KapTOH, acOEeCTHPOBAHHVIO CETKY HIIH
IPYTVIO CITEIHAILHYIO ITOACTABKY,

-HeIb 34 IONB30BATLCA AEKTporpHOopaMi 6e3 COOTBETCTBYIOIIErO HHCTPYKTAaXKa. TIPH BKIFOUEHHH HX B
CETh Hellb34A JIepKaThCs 3a MeTaJUIHYeCKHE IMPeAMETHI (TpyOBl, KpaHbI H T.I1.). 3allpelllacTcs BKIFOYaTh H
BBIKIIFOUATh AIEKTPOIIPHOOPEI MOKPBIMH pPyKaMH, a TaKKe TIIOIIb30BaThCI HEHCITPABHBEIMH  HITH
HMEFOIIIMH OT'OJIEHHEIE IIPOBOA ITPHOOPaMIL,

-3aMpeIacTCs IMPHHUMATE ITHINY B XHMHYeCKOH 1ad0opaTOpHH H IHTh BOAY M3 1a00paTOPHOH ITOCYIEL. -
-KaTeTOPHYECKH 3aIpelnaeTcs ImpodoBaTh PeaKTHBEI HAa BKYC,

-IIPH TIOMAJAaHHKM Ha JIHI0 HIM PYKH OpPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT IIOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CIIa0BIM PacTBOPOM COABI. INENOYL CIIEAYeT CMBIBATh O TeX IIOP, NMOKa YYaCTOK KOXKH, Ha
KOTOPBIIL OHa IIoIlana, He IepecTaHeT OBITh CKOIB3KHM, 3aT€M IIPOMEITE CIa0BIM PacTBOPOM YKCYCHOH
KHCJIOTBl H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHara Kaims (u3
aInTeyKH B TaOOpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PaldoThl BRIKIIFOUHTh H3 CETH BCE 3JIEKTPOIPHOOPHL, IMEPEKPHITH IOayy r'a3a H BOJBI B
madopaTopHIO H yOpars padouee MECTO,

-000 BCeX HECYACTHBIX CIIyYasX HEMeJJIEHHO COOOINATh IPEIogaBaTelio WIH 1a00opaHTy.

I pPAKmuidecKdAa YdCchib.

OrmmeIT Nel. Onpenenenue pH pacteopa.
A. O3HakOMBTECH C IIpaBWIaMH pPaboThl Ha pH-MeTpe, MOIB3VACH HHCTPYKIMEH K Ipubdopy. C

nmomomnipro pH-mMeTpa onpegennre 3HayeHHe pH HeHRTPaIbHOr O, KHCIIOTO H IEIOYHOIO PacTBOPORB. [

T T O MENT MOOMVGAN  TReT FRATTIO  JUCTHIUIMPOBaAHHVIO BoAy, 0,1 H pacTtBOp
| SNEKTPOHHOWM NMOANMUCHIO

{Cepmudukar  12000002A633E3D113AD425FB50002000002A6 CHJIa HATPHSI M H3MEPhTe ¢ MOMOIBIO pH-MeTpa
Bnapeneuy: Webayxopa TateaHa AnekcaHOapoBHa
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B. Comepxumoe KaXKJI0ro M3 CTaKaHOB IMPEIBIAVIIETO OIBITA pas3jieHTe B TPH MPpoOHPKH. J/[oOaBETE B
KaXIYIO M3 TPEX IPOOHPOK IO 2-3 KalUlM HHIMKATOPOB, COOTBETCTBEHHO. JIAKMYCa, METHIIOBOIO
OpamKeBOro H (eHondranenHa. OIpeJelInTe OKpacKy HHAHKATOPOB B 3THX pacTBOpaxX. PesyinbTaThl

onbITOB A H B opopMHTE B BHIE TaOIHIEI.

HMumukarop; Cpena

ImokaszaHu s pH-mMeTpa HeitrpamsHas Kucmas [I]emounasa

[IBeT maxkmyca

3HaueHne pH

[lokazaHisga

pH-MeTpa

L[E cT MECTHIIOBOT O

OPaHAKCBOI'O

3HaueHne pH

[ lokaszaHisga

pH-MeTpa

[IBeT

peHondTameHHa

3HaueHne pH

IIokazanmusa pH-MeTpa

B. Jlng npubmkeHHOro ompedecinceHHsa pH pacTtBopa HCITONB3YHTE YHHBEPCAIbHBIE HHHKATOPHL,
IPEJICTARIISIONHE COOOH CMECh HECKOIBKHX HHIHKATOPOB C PasIMYHBIMH OOJIACTSIMM Ilepexojia, HIIH
VHHBEPCAJIBHVIO HHAHMKATOpHYIO OyMary. Ilo mpumaraeMoH K HeH HHIUKATOPHOH IIKaJe
yCTAHABIIMBATh, IIPH KaKMX 3HaYeHUAIX pH HHAHKaTOpHas OyMara OKpaIlMBacTCs B TOT IWIH HHOM I[BET.
CTEKISIHHOH ITAJIOYKOHM IIEpPeHeCHTe 2-3 KaIlId HMCCIEAYEMOIO pPacTBOpa Ha VHHBEPCAIBHYIO
HHIHUKATOPHYIO OyMary. CpaBHHTE OKPACKY €IIlE€ CHIPOrO ILITHA C IIBETHOH IIKAIOH, CHelanTe BBIBOJ O
IPHOIIMKEHHOM 3HaYeHHH pH TeX JKe pacTBOPOB, KOTOPEIE HCCIIOIB30BAINCE B ONIBITaX A H b.

OrmIT Ne2. OmpeneneHue pH cpeabl THAPOTH3VIOIIHXCS COJIEH.

B 4MCTO BEIMBITEIE ITPOOHMPKH BHECHTE IIMIATEIIEM ITO IEINOTKE XIOPHAAa HATPHs, KapOoHaTa HaTPHSL
cyinb(ara amMmoHHS. J[o0aBbTe 3-5 MII JUCTIIIHPOBAHHOH BOJBI H, BCTPSIXHBAs, PacTBOPHTE COIIH.
BHectn 2-3 kaluim MHIHUKATOpa M, CPaBHHBASA I[BET HHIHKATOpPA C IBETHOH TaOIHIIEH, OIPEIEIIHTE
sHaueHHe pH pacrtBopa comi ¢ TOYHOCTRIO g0 1-2 emmuaunisl pH. HMumuxkatopamMm MOryT OBITE:

METIWIOPAHXK, ITaKMyc, (peHondramenH, THMoI(TaaenH H Ap. OmnpenennB pH cpemsl B IpoOHpKe,

) LBOKYMEHT NOANMMCAH JIH3A.
SNEKTPOHHOWM NOANUCHLIO
|Ceptidnkat, 12000002A633E3D113AD425FBS0002000002A6 OJIeH HA MeTAILIbL.
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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B pactBOp XmopHaa aMMOHHS BHECHTE T'PAHYIIY aTIOMHHHS IUTH I[HHKA. TaKoH JKe OITBIT ITPOBEJHUTE C
pacTBOpOoM KapOoHara HaTpus. [loueMy B 3THX CIIVYasxX METAIUILI PACTBOPSAIOTCSA? OOBSACHUTE OIBIT U
COCTABbTE YPABHEHHS PEaKIHIL.

OreIT Ned. 'HAPOIIN3 KHCIIBIX COJIEH.

B nBe nipodupku BHecHTE 110 1enotke cojied NaCO3; 1 NaHCO3. JJoGaBpTe 2-3 MII U CTIWIIIMPOBAaHHOH
BOALI M 2 KaIUIM HeOOXOIHMOI'0 MHAHKaTopa. OTMEThTE OKPacKy pacTBOPOB, OOBSCHHUTE Pa3IHMYHI B
3HaYeHISIX PH 3THX pacTBOpPOB. COCTAaBhTE HOHHBIE M MOJIEKYIISIPHEIE YPABHEHH I THAPOIIH3A.

OreIT Neod. COBHT PaBHOBECH S THAPOIIH3A.

B mpo6upky HasnenTe 0,5-1,0 MII pacTBOpa COJIM a30THOKHCJIOIO BHCMYTAa H IIOCTEIIEHHO pa30aBIIaHTE
PacTBOP AHCTHIIIMPOBAHHOH BOJAOH. BEImameT OeIbIH 0Cca 0K OCHOBHOH COJIH.

CocTaBbTe YpaBHEHHE peaKIMH THApoim3a. |IpudaBeTe HECKOJBKO Karlellb a30THOH KHCIIOTBEL. YTO
IIPOMCXOAUT C oOcagkoM? KOHIIeHTpalir0 KakKHMX HOHOB B pPacTBOPE CIeAYeT YBEIHYHTH, YTOORI
IIOIIYYNTE ITPO3PAavYHEIN pacTBOP? KakKoBa polk BOALI B CABHIE PABHOBE CHS THAPOII3A?

OreIT Ne6. BinisiHHe TeMITEpaTypsl Ha THAPOIIHS.

Haneiite B mpoOHpKy 2-3 Karumi peHopTanenHa. Harpelite pactBop A0 KurieHHS. OOpaTHTe BHHMAaHHE
Ha W3MEHEHHS OKpacKH HHJIHKaropa. Jlante OOBSICHEHHS, COCTaBHB HOHHOE H MOJIEKYIISPHOE
yYpaBHEHHS THAPONIH3a. YTo HaOmrogaeTe IIpH OXJTakKIeHHH?

Kakoe BIMSHHE Ha CTEIEHP THIAPOIIM3a OKa3bIBAET ITOBBIIIEHHE TeMIIEpAaTyYpRI? Kak m3meHsercs pH-
pacTBOpa’?

OreIT No/. IIOIMHBIN THIPOIHS.

K pactBOpy XjopHJa, HHTpaTa HIH CyIb(ara aMMOHHS IIpHIeHTe pacTBop cojapl. HaOmomaiiTe
BRIZICTIEHHS TIV3BIPRKOB rasza H oOpasoBaHHe ocaaka. Jlairte oObBsacHeHHe. (COCTaBbTE VYpaBHEHHS
PEAKIMH B MOJIEKYIISPHOM H HOHHOM BHJIE.

Ipebosanus K 0g)opmjieHitio J1ad op anopHoi papomasl 1 onuenty:

| .BrimmosmHeHne 1abopaTOpHBEIX PadoT COMPOBOXKIAIOT 3armcsaMH B IabopaTOpHOM KypHaine. Ha
THTYIIBHOM JIHMCTE JIa0OPaTOPHOIO JKYpHala MOJIKHEI OBITH IIPEICTABIIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHS H HHHITHAJIBI YYaIllerocsl, HOMeP Kypca H I'PYIIIEL, Y4eOHBIH IO,

2.0OT4YeT O BBITOJIHEHHOH TadopaTOpHOH padoTe JOIKEH COACPKATh CIEVIOLIIE CBEICHHS:

*HOMEP PadOTHI U €€ Ha3BaHIE,

*IaTy BBIIOJTHEHHS PabOTHI,

*I[eTIb PAdOTHI;

*KPAaTKOC TCOPETHYCCKOEC OITHCAHHC,

e e N N Y T A Ty s e Frmsa s

AJOKYMEHT NoanmncAH
| SNEKTPOHHOW NOANMUCHIO
Ceptudurkar:  12000002A633E3D113AD4 25FB50002000002A6
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*HAOIFOIEHH T,

*YpaBHEHHNS ITPOTEKAIOIINX PEAKIIIIL,

*pPacYETHL, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3 .JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOIKHEI OBITH ITaKOHITYHBIMII.

4. OTUYET O IPOBEAEHHON paboTe MPOBEPSIET H MTOAIICBIBAET IIPEIIOAABATENb.

5K cmaue 3ayéra 10 IadopaTOpHOMY TIIPAKTHKYMY JOITYCKAFOTCS CTYIAEHTBI, BBIIOHHBIINE U
IOAITMCABIIINE Yy IIPEIOJaBaTEld BCE JOMAIIHHE M J1abopaTOpHBEIE PadOTHI, CHABIIHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIHE B padOTE CEMHHAPOB.

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

K OHMPO.IbHbLIE 60NPOCHI .

1. CocTaBbTe ypaBHEHHE THAPOIH3a cOlel B HOHHOH H MONIeKyIIpHOoH ¢opMax: a) KClO, 6) Na»SiOs,
B) Zn(NO3)2. YKaxuTe cpeny.

2. Uro HaspIBaeTcda ruaponusoM? [IpuBegure mpUMeEpEl CONEH, KOTOPBIE IOABEPTAIOTCSA THAPOIH3Y, U
COIIEH, KOTOPBIE THAPOIIH3Y HE ITOABEPrarOTCs, H OOBSICHUTE IIOUYEMY.

3. Kak mpoTekaeT THAPOIM3 COIH, 00pa30BaHHOI: a) CHJILHOM KHCIIOTOH M CIaOBIM OCHOBaHHEM, 0)
CHJIBHBIM OCHOBaHHEM H cI1a00H KHCIOTOH, B) CIIaOBIM OCHOBaHHEM H ¢J1a00H KHCIIOTOH?

4. IloyeMy pacTBOp HHTpaTa aJFTOMHHHS OKPAIIIHBAETC B KPAaCHBIH I[BET ITPH AJ00ABJIEHHH JTaKMyca?

5. Ilouemy pacTBOp cynb(pHAA KalHi OKpaIlHBAacTICsI B MAaJIHHOBBIN IBET IIpH JoOaBIEHHH
(peHoOndTameHHa?

6. IloueMy pacTBOp XITopHAa OapHs He H3MeHSET I[BET JIakMyca H (peHoadTaIeHHa?

7. lloyemy IpH THAPOIM3E CYIb(HTA HAaTPHSI HE BBIJEISACTCS CEPHHCTASs KHCIOTa, a ITPH THIPOJIH3E
cylb(aTa aIFOMHHHS He OCaXKAAeTCs THAPOKCHJ aJTFOMHHIA?

Cnucok Jumepam ypbl.

1. MeTtoauueckre yKasaHHS 10 BBIITOIHEHHIO JIaOOPaTOPHBIX paboT I0 AUCIHHIIINHE «HeopraHmyeckas
XUMHS» IS CTYAEHTOB HalrpaBiIeHHUS ITOAroTOBKH 19.03.04 TexXHOIOrHS NPOAYKIMH H OPraHH3aI[Hg
OOIIeCTBEHHOT'O ITMTAaHI.

2. Mertoauueckne yKaszaHHS IJIg OOYYArOIMXCA II0 OPraHM3alMi H IIPOBEIECHHIO CaMOCTOSTEIILHOM
paboTEI 110 JUCIMIUIHHE « HeopraHmyeckas XUMHS) IJII CTYISHTOB HallpaBIeHH ITOArOTOBKH 19.03.04
TeXHOIOrM ITPOAYKIMHH H OpraHH3als OOINECTBEHHOIO ITHTAHHA.

3. .Heopranmdeckass XuMHS | OneKTpoHHBIH pecypc| : nmabopaTopHbIH IpakTHKYM / C.A. CokonoBa [H

T+ -! r.“"!'!'!'2"!'.-""!"'‘!""‘..-""*."!''!' AT AT A TRT T S TFrFMATTTTT T 5 n AR ST T - T T T
ROKYMEAT NOANNGAR K. BOpoHeXCKHH ['ocyaapCTBEHHBIN ATpapHBIH
] SNEKTPOHHOW NOAMMCHLIO .
Ceprudbukar: - 12000002A633E 3D 113AD425FB50002000002A6 7. — 93 ¢. — 2227-8397. — PexnM pocTyma:
|Bnaneneu: LeGayxoea TateAHa AnekcaHOpoBHa
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4 Heopranmdeckass XUMHS | OIeKTpPOHHBII pecypc| : madopaTopHslit mpakTHKYM / O.B. J[psKOHOBa [H
Ip.]. — DONeKTpoH. TeKCTOBBIE JaHHBIE. — BopoHek: BopoHexkckmi ['ocymapcTBeHHBIH ATpapHBI
Yaueepcurer M. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM A0CTyIIA:
http://www.iprbookshop.ru/72708 .html

JlaboparopHas padora Ne 9
Tema: OKHCIHTEIbHO-BOCCTAHOBHT €J/IbHbIE PeAKIIHH.

QEJH; pﬂﬁﬂfﬂﬂ.’ I/IB}"IEHHE OKICIIHTCIIBHO-BOCCTAHOBHT CIIBHBIX pEElIG.[I]fI Ha IIPHMEPE pEElIG_[I]IuI Ha

ITPHMEPC pEElIG_[I]IuI MCETAJIIIOB C KHCJIOTAaMH H IHICJIIOYdMIL, BIIIAHIC XdPAKTCPad CPEJAbl Ha OKHCIIOITCIIBHO-
BOCCTAHOBHTEJIbHBII ITPOLECC, OKHCIHTCIIbHO-BOCCTAHOBHT CIIBHYIO IIBOHCTBEHHOCTH BEIIICSCTE,
OKICIIHTCIIBHO-BOCCTAHOBHT CIIBHYIO PEAKITHIT AHCITPOPOPLHHOHHPOBAHH A, EH}"I‘I)HMGHEK}*']IHPH(}]‘?T
OKHCIIHTEIIbHO-BOCCTAHOBHTEIIbHOH PEAKITHH.

Dopmupyemple komnemenuuu: YK-1; OlIK-2.

Teopemiuueckasn uacms.:

OKHCIIHTEIIbHO-BOCCTAHOBHTETIbHBIE PEAKIIIIT — 3TO PCAKIIHH, COIIPOBOKIAIOIMHCECAH IICPEXOI0M
AJIEKTPOHOB OT OJHHX dTOMOB HIM HOHOB K APYI'HM, APYI'HMII CIIOBAMH — 3TO PCAKIIHH, B PC3VIIbTATC
KOTOPBIX H3MCHAIOTCA CTCIICHI OKIICIICHH A 3JICMCHTOB.

CTeleHb OKHCIIEHHS — 53TO0 3apAld 4aTOMa JJIICMCHTd B COCOHHCHIH, BBIYHMCIIEHHBIH H3 YCIIOBHOI'O
IMPEAITIOJIOKCHH A, YTO BCEC CBASH B MOJICKYIJIC ABJIIATOTCA HOHHBIMH.

CTelleHb OKHCIIEHHS] IIPHHATO YKa3bIBATh ﬂpﬂﬁGI{Dﬁ I_[II(l)pDﬁ Had CHMBOIIOM 3JICMCHTA CO 3HAKOM IUIHOC

WIH MHHYC Ilepe] g poi. Hampimep, eciax cBa3b B MojleKyile HCl HoHHASI, TO BOZOPO H XJIOP HOHEI C

+1 -1

sapsmamu (+1) u (1), cnegoatemsro HCL
Jlnss Toro 4toOBI PacCYHTATh CTelleHb OKHCIEeHHS IMFOOO0ro 3jeMeHTa, HeOOXOIHMO ITONIbh30BaThCS

CIICH YIOIITHMIH ITPABHIIAMII:

0 U U 0 0

1. CreneHb OKHCIIEHHS aTOMOB B ITPOCTHIX BeI[eCTBaX PaBHA HYIIIO: H2,Cl2,02,C, Me (MeTarmn

B CBOOOJIHOM COCTOSIHHH).
2. CrerneHp okHcIeHHS (+1) BO BCeEX COeIHHEHHSIX HMEIOT INEeIo4YHble MeTaliel (IA rpyrmia) u

BOAOPOJ, 34 HCKIIHOYCHHCM I'HAPHIOB AKTHBHBIX MCTAIIIIOB, I'1€ CTCIICHDL OKICIICHIA BOAOPOI4d

+1 -1 +2 -1

paBHa (—1), HaTIpHMED NaH, CaH,.

3. CrerneHp OKHCIEHHS +2 BO BceX COeJHHEHHSIX HMEIOT IIellOYHO3eMellbHbie MeTamibl (II A

THVITITA).
[IOKYMEHT NOOMNUCAH

SNEKTPOHHOW NOAMMCHIO ), BO BCEX COCIHUHEHHSIX, KpPOME IIEPOKCHIOB
CepTudukar: 12000002A633E3D113AD425FB50002000002A6
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5. AJITE@I)&H‘IECI{EIH CYMMad CTeIleHeH OKHCIIEHHS BCeX YacTHI[ B MOJICKVIIC PdaBH4 HYIIIO, 4 B HOHE —

+5-2

0. NO;— (NO3) '—= +5+3 (-2) = 1

+1 -1

sapsary nona HCl — +1-1 =
+2 -1

e _
6. CreneHb OKHCIIEHHS HOHA 3JIEMEHTA PaBHA 3apsay HOHA: CaClz Ca**+ 2CI".
7. He crnepyeT myrarh IMOHATHS «BAJIEHTHOCTB» M «CTEIEHh OKHCIIEHHS». Tak B N2, NHi, N2Ha,

NH,OH BaneHTHOCTH (KOBaJIEHTHOCTB) a30Ta paBHa TpeM, TaK KaK a30T oOpa3yeT TpH

0 -3 -2 -1

KOBAJICHTHEBIC CBA3H, 4 CTCIICHE OKHMCJICHHA Pa3JIH'YHA. N2, N Hrj’ N2 H4’ N HEDH )

OKHCIIEHHE H BOCCTAHOBRIeHHe. OKHCIEHHEM Ha3bIBAaeTCS OTJaya 3JIeKTPOHOB, B PE3VILTATE YETO
CTEIleHb OKHCIEHHS 5SIIEMEHTa IIOBBIIIAECTCS. BOCCTAaHOBIEHHMEM HAa3bIBACTCS IIPHCOESIHHEHHE
3JIEKTPOHOB, B PE3YIIbTATEe YErO CTEIEHbh OKHCIIEHHS AJIEMEHTA IIOHIKAETCAL.
OKHCIHMTEIBHBIE H BOCCTAHOBHTEIBHEIE ITPOLIECCH] TECHO CBSA3AHBI MEXKIY COOOH, TaK KaK XHMHYECKas
CHCTeMa TOJBKO TOIJla MOJXET OTJaBaTh 3JIEKTPOHBI, KOrJa Apyras CHCTeMa HX IIPHCOSIHHSET
(okucnumensHo-eoccmarnoeumensHasn cucnmema). IIpucoeTHHsSIONAS NEKTPOHEI CHCTeMa (oKucaumens )
caMa BOCCTaHaBIHBaeTcs (IIpeBpamiacTcsI B COOTBETCTBYIOINHII BOCCTAHOBHTENL), a OTJArOINas
SIEKTPOHBI CcHCTeMa (eoccmanoeuniens), caMa OKHCISeTcsS (IIpeBpallacTcsd B COOTBETCTBYIOIIHH
OKHCIIHTEIb).
K munuurvivm oxucnumenam OTHOCST:

1. OnemeHrapHrbie BemecTBa — Cla, Bra, Fa, I, O, Oa.

2. CGEI[I]HEHIIH, B KOTOPEBIX 3JIEMCHTEBI IIPOABIIAIOT BBICHIVIO CTCIICHD OKICIICHHA (DHPEI[EHHETCH

HOMEPOM I'PYITIBI) —

+7 +6 +0 +3 +50 +7
KMnO,, K, Cr,0,, H, SO,, HNO,, KClO,, KClO,,
+ 7

. +0;
10, K10, ura,
3. Karwon H* 1 HOHBI MeTalIOB B HX BBICITEll cTelleHH okucieHuI — Sn*t, Cu?*, Fe’* u 1. 1.
K munuunvim eocemarnoarimensm OTHOCHT:
1. DOreMeHTapHBIE BellecTBa — MeTallbl (HaHOONBINIAS BOCCTAHOBHTENbHAS CIIOCOOHOCTh VY
IIIEJIOYHBIX MeTauioB), Ha, C, CO.

2. CoegHHeHT [, B KOTOPbBIX 3JICEMCHTBLI IIPOABIIAIOT  HH3INOYIO  CICIICHBE  OKHCICHHA —

-3 -2 -1 -1 -2
NH5;, Ho S, H I, HCL K, S uT./.

3. MoHBI MeTaIOB HH3IIEIl cTelleHH OKHCcIIeHHT — Sn”*, Cu™, Cr’*, Fe’",

OKHCIIMTEIIbHO-BOCCTAHOBHTEIbHAA [OBOHCTBEHHOCTh. (CoeduneHun evicuieili chnieneHil OKUCTeHl,

] AOKYMEHT TOANMNCAH MTHbHO-BOCCTAaHOBHTEIIBHEIX PEAKIIHAX BBICTYIIATH
SNEKTPOHHOW NOAMUCHLIO

1CepTidhukar: 112000002A633E3D113AD425FB50002000002A6 HHS SIIEMeHTa MOXKEeT B 3TOM CIIy4yae TOIBKO

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

] KucneHus MOT'YT  OBITh, HAoOOOpPOT, TOJIBKO
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BOCCTAaHOBHUTEIISIMH, 3JeCh CTEIleHb OKHCIEHHS 5SIeMeHTa MOXKEeT TOIbKO IIOBHIIIIATHCS. EcmH XKe
3JIEMEHT HaXOMHUTICS B IMIPOMEXKYTOYHOH CTEINEHH OKHCJIEHHS, TO €r0 arOMbl MOI'VT, B 3aBHCHMOCTH OT
YCIIOBHH, IIPHHHUMATh SIEKTPOHBI, BBICTYIIAS B KayeCTBE OKHCIHTENS IIH OTJaBaTh HSIEKTPOHEL,
BEICTYIIASI B KAUeCTBE BOCCTAHOBHTELA.

Tak, HalmpHMep, CTeleHb OKHCIIEHHS a30Ta B COeJHHEHHSIX H3MeHseTcs B mpelieiiax oT (— 3) g0 (+5)
NH;, NH4OH - TOIBKO BOCCTaHOBHUTEIH

HNO3, comt HNO3 - TOTbKO OKHCITHTEIIH

COeIHMHEHHS C IIPOMEXYTOYHBIMH CTEMNEHSMH OKHCJIEHHS a30Ta MOIYT BBICTYIIAaTh B KauyeCTBE
OKHCIIHTEelIeH, BOCCTAaHaBIIHMBASICH IO HH3IIMX CTeIleHEeH OKHCIEHHS, HIIH B KaueCTBe BOCCTAaHOBHTEIIEH,
OKHCIISIICH 1O BBICIIIHX CTEIleHEH OKHCIIEHH

MeTtoxg  SIEKTpPOHHOro OajaHca  YVpPaBHHBAHHS  OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIX  PEaKI[HI
3aKJII0YAETCSA B BBEIMIOJIHEHHH CIEAVIOIIETO ITPaBHIIA: YHCIIO 3JIEKTPOHOB, OTJAaHHBIX BCEMH YaCTHI[AMH
BOCCTAHOBHTEJIEH, BCETZlAa PAaBHO YICILY 3JIEKTPOHOB, ITPHCOEAHHEHHBIX BCEMH YaCTHIIAMH OKHCIIHTEIICH
B JAHHOH PEAKI[HH.

Qb opyd osaruie U Mamepuasl.

PeakTHBREI, HEOOXOMHUMEIE JIJIS JaHHOH padOTHI, BRICTABJISIOT Ha ITOJIKH JIa0O0paTOPHBIX CTOIOB. Penkue
PeaKTHBEI, KOHII[EHTPHPOBAHHEBIE KHCIOTHI M INEINOYH, IaXyuyHe Bel[ecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BoJa H Jp.) XpaHIT B BEITSDKHOM IIKaQy.

OCHOBHasI XHMHYeCKas Iocyjia: IMpOoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCTIE PaOOTEI
TI[ATEIIBHO BBIMBITH, BECHI C PA3HOBECOM, ITPHOOPBI, HCIIOIB3YeEMAS IS IIPOBEAEHHS OTIASIIBHBIX
1a00paTOPHEIX paboT, BEIAAETCA M CAAeTCS YHCTas IIabopaHTy.

TexHura dezonacHocmi npu 66INOJIHEeHUI J1ADopamopHoil pad omel.

-aKKypaTHO 00palarbcsa cO CTEKISHHOH XIMIYECKOH ITOCYAONH. OCTaTKH pa3OHTOH ITOCYABI YOUPATh C
TIOMOIIBIO COBKA M INETKH,

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

-IIPH OIPeJelIcHHH 3allaxXa BEINeCTB OTBEPCTHE COCYAa Aep:KaTh Ha pacCcTOSHHH 25-30 c¢M OT JIHI[a,
HaIlpaBlIsd K ceOe CTPYIO ra3a IMOCTYIIaTeIbHBIMH JBHKEHHSIMH JIaJOHH OT OTBEPCTHSA K JIHILY,

-IIpH HAJIMBAHHH PeaKTHBOB HE HAKIOHSATHCS HaJl COCYAOM BO H30eKaHIHe ITOINMaJaHHus OphI3r HIIH
YACTHII Ha JIMIIO HIIH OHeXAY. IIPH pa3z0aBlIeHHH KOHIEHTPHPOBAHHBIX KICIOT BIHBATh KHCIIOTY B BOAY,
HO He HaoOOopoT,

-IIPH HaI' PCBAHHH l’[pﬂﬁHpI{H HE JCPHKATDb ee OTBEPCTHEM K cebe HIIH B CTOPOHY COCCd. HC HAKIIOHATECAH

T T TR AT SRR .!'."'""."I'.‘::.' N TE TS PRIV R W R T!'"':-Eﬂ".?."""&"!’!"!’?ﬂ I FimT s TE Ty ~
] RN T HOmHMEAR TS €€ Ha JIII0, PYKU HITH OJICXKIY,
INEKTPOHHOW MOANMUCHIO , y
|Ceprudinkar: " 12000002A633E3D113AD425FB50002000002A6 'CCTOBBIIL KapTOH, aCOECTHPOBAHHYIO CETKY MM
Bnapeneu: LWebayxora TateAHa AnekcaHapoBHa
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-HEelb 34 IOJIb30BATHCA AIIEKTPOoIIpHOopaMi 0e3 COOTBETCTBYIOIET O HHCTPYKTaKa. IIPH BKIIOUEHHH HX B
CETh HENb3S JepKaThCs 3a METAIDIMYECKHE ITPeAMETHI (TPYOBI, KpaHbI H T.I1.). 3alIPeIlacTcsI BKIIOYATh H
BBIKIIFOYATh SJIEKTPOIIPHOOPEI MOKPBIMH PYKAaMH, a TaKXKe II0JIb30BATHCS HEHCIIPAaBHBIMH HIIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOAA IIPHOOPaMIH

-3alpelaeTcs MPHHIMATE ITHIIY B XHMHYeCKOH JTa00paTOPHH H IHTH BOAY H3 I1a00paTOPHOH ITOCYIEI. -
-KaTeTOpHYECKH 3alpellacTcs IMPo0OBaTh PeaKTHREL Ha BKYC,

-IIpH TIOIAJAaHHH Ha JMI0 MM PYKH OPBI3T KOHIIEHTPHPOBAHHBIX KHCIIOT IIOCIIE CMBIBAHHS BOJIOH
IIPOMBITE CIIAOBIM PACTBOPOM COJBI. INENOYL CIIEAVET CMBIBATh O TeX ITOP, IOKAa YYAaCTOK KOXKH, Ha
KOTOPBIH OHa ITOITana, He ImepecTaHeT OBITh CKOJIB3KHM, 3aTeM IIPOMBITH CIIa0bIM PAacTBOPOM YKCYCHOH
KHCIIOTHI H HaJOKHTh ITIOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pPacTBOPOM IlepMaHTaHaTa Kamis (M3
arnTeyKH B TaOOPpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadoThl BEIKIIFOYHTE H3 CETH BCE ANeKTPOIPHOOPHI, IePeKPHITh IToauy raza H BOJBL B
1abopaToOpHIO B yOparThk padouee MecTo,

-000 BCEX HECYACTHBIX CIYYasX HeMeUIEHHO COOOIIATh IIPEITOAaBaTEI0 WIH 1a00paHTYy.

IIpakmuveckan uacms:

OreIT Nel. BraumMoaeHCTBHE METAJUIOB ¢ KHCIIOTaMH H II[eJIOYaMH.
M3ydyeHrne B3aHMOJEHCTBHSA I[HHKAa C pPacTBOPAaMH CEpPHOH  KHCIOTHI  (pa30aBIeHHOH H
KOHIIEHTPHPOBAHHOH) H ¢ PacTBOPOM IIENOYH. B KaXKI0M OITBITE B ITPOOHPKH HalelTe 2-3 MI pacTBOpa
KHCJIOTHI WM IETOYH U OPOCHTE 110 OAHOH I'PAaHyIIE I[HMHKA.
Pasz0epurtech, KakOH HOH B KaXKIOM CIIy4ae SBISETCS OKHCIINTEIeM. BO BceX OITBITaX ¢ OKHCIHMTEIBHO-
BOCCTAHOBHTEIIEHEIMH PEAKIIHIMH COCTAaBbTE 3JIEKTPOHHO-HOHHBIE CXEMBI, HaHAHTE KO3((HIMEHTH
IIPH OKHCIIMTEE H BOCCTAHOBHUTEIIE, OIPENLIINTE CPedy MPOTEKaHH A IIPOIlecca, ITOABEAUTE HTOT B BHE
HOHHOI 0, 3aTeM MOJIEKYIIIPHOI O YPABHEHHS.
OrmeIT Neo2. BioisiHHe XapaKTepa Cpeibl Ha OKHCIIHTEIIBHO-BOCCTAHOBHTEIBHBIH ITPOIIECC.
A. Ilposemute peakiiro KMnOy4 + NaxSOs +  — B KHCIIOH, HEHTPAIbHOH H INEITOYHOH cpefax. s
53TOro B IIPOOHPKY K 2-3 Ml pactBopa KMnO4 mnpudassTe KHCIOTH WM IIETOYH M BHECHTE IIEINIOTKY
conu Na>SOs. BeTpsaxHure WiH IepeMellanTe pacTBOP B IpoOHpKe. B repBoM ciydyae oOpasyercs
OecuBeTHRIH MnSO4, BO BTOPOM BBRIIaAaeT TeTpadopara HaTPHSIH ocagoK MnO»>, H B IIEITOYHOH Cpele
oOpasyercs 3enEHRIH pacTBOp K2MnQOj.
b. Onpenennre, B kakoH cpejie (HEHTpaIbHOH, KHCIOH HIH INEJTOYHOH ) OYIyT ITPOTeKaTh PeaKI[HH.
MnO; + KI+ —
CrCls + B+ —

F INOKYMEHT MOANUCAH 'yxXoro mnoporka MnO»>, 3areM pactBopa Kl u

SNEKTPOHHOW NOAMUCHIO
|Ceprindukat: ) 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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A. K mnogxmcineHHOMY pa30aBIeHHOH KHCIOTOH pacTBopy KMnOs4 mpoGarbTe 10 OOeCIBEUHBAHH S
pacteopa NaNO;. K IMOAKIHCIEHHOMY CEPHOH KHCIIOTOH PacTBOPY HOMMAa Kalus J00aBhTE HEMHOIO
pactBopa NaNO>. UeM 0OBSACHSETCS BO3HHKAIOIIEE OKpalllMBaHHEe pacTBopa? Kakopa pons NaNO: B
TOH HJIM IPYTOH PEeaKI[HH?

b. K moakucieHHOMY CepHOH KHCIOTOH pacTBOpy KMnO4 mobGaBkTe HeboJbIIOHN OOBEM pacTBOpa
IepoKcHaa Bomopoaa. OOpaTHTe BHHMAaHHE, KaKOH BBIAEIIETCS ras. K ITOAKHCIEHHOMY CEpHOH
KHCIIOTOH PacTBOPY HoauAa Kanus 1o00apeTe HeOOombInoe KommuecTBO HoO2. Uto mpoucxomt? Kakora
poms HoO2 B stroM cmydyae? OOpaTure BHHMAHHE Ha COCTABIEHHE  BIEKTPOHHO-HOHHEBEIX CXEM C
yYaCTHEM IIEPOKCHIa BOIOPOJIA.

OreIT Ned. Peakiiny caMOOKHCIIEHH I-CaMOBOCCTaHOBIEHHS (JJHCITPOIIOPITHOHHPOBAHH ).

KpHcrawmik nojga pacTBOPHTE B HEOOIBIIIOM 00BEME PACTBOPA INETOYH ITPH C1a00M HarpeBaHIH.

3aKOHYHMTE YpaBHEHHE PEAKIHH:

[+ NaOH —NalOz+ ...

Peakiims IHCITPOIIOPIHOHHPOBAHUS HIET B INEJIOYHOH Cpefe. ECIH IOIyYeHHBIH II0CIIe PEaKI[HH
PacTBOP ITOAKHUCIINTh, TO PEAKIMS IIPOHIET B 0OpaTHOM HaITpaBIIeHHH. [ [pOBEephTE 3TO Ha OIBITE.

OreIT Nod. BHYTPHMOJIEKYIISIPHOE OKHCIIEHHE -BOCCTAHOBIIEHHE.

[I]enmoTKy KpHCTAIUIMKOB JHXpOMaTa aMMOHHS IIOMECTHTh B (appOpOBYIO HallleYKy H HarpeTh 0
Hayajga pasnokeHHd. OOpaTHTe BHHMAHHE Ha XapakTep OOpa3VIOINMXCS IPOAYKTOB M 3aKOHYHTE

L
YPAaBHCHHE PCaKITHI.

(NH4)>Cr207 — Cr203 + No +

[IpaBnima TexHHKH Oe30nmacHOCTH. CoOIIoganTe OCTOPOKHOCTh IIPH padoTe ¢ KOHIEHTPHPOBAHHOH
CEPHOH KHCIIOTOH, 0COOeHHO ropsuei. He mormyckanTe 1moragaHus €€ B I'lla3a H Ha KOXKY.

Tema: "OKHCIIHTEIIEHO-BOCCTAHOBHTEIPHBIE PEAKI[HH " .

[IpobGnemuasg curyanus I. B pesyibrare IOmMydeHHS IIPOMBIIIIIEHHBEIM CIIOCOOOM a30THOH KHCIIOTEI
BeIensgeTcs NO. Paspabotaiite crmoco0 kuakodasHoro okmciaeHHI NO 10 Gormee BBICOKOH CTEIIeHH
OKHCIIEHH S a30Ta, COEIHHEHHE TOJIKHO OBITh YCTOHYHBEIM.

[Ipobnemuasa curyarmsa II. B mpoMBINIIEHHBIX CTOYHBIX BOJaX HMeeTcsd (propuja Bomopoma. Kakmm
coeJHHEHHeM HaJl0 ITOAEHCTBOBATE, YTOORI ITIOJIYYHTh HEPAaCTBOPHMOE COeJHHEHHE (PTOpHIA?
[IpobGnemuas curyanus III. B crounoii Bome (pTopHa HOH ocaXxdeH B BHJA CaF: IleMeHTHOH IThIIbIO,
coctaB Koropon CaO - CaS , cpema kucias. Kakon ras OyIeT BRIACISATECS IMPH OCaKIcHIH?

Kaxmm oKHCcIHTEIEM HEOOXOMHMO ITOAEHCTBOBATE, YTOORI 00E3BPEANTh ATOT ras?

Tpeoosariiia k ohopmireHiiie 1a0 opamopHoU padomsl i omuemy:

B QGWMEHT NnoarnvucAH 0 JalOT 3allicCiAMITI B HaﬁﬂpaTGpHGM AYPHAIIC. Ha
SNEKTPOHHOWM NOANUCHLIO
Ceptudpmkat: | 12000002A633E3D113AD425FB50002000002A6 . OBITH IPpCACTABJICHBL. Hd3BAHHC YHHBCPCHICTA,
Bnapeneu; lLleBayxoea TateAHa AnekcaHapoBHa
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2.0T4YeT O BBOTOIHEHHOMH J1ad0paTOPHOH padboTe JOKEH COAEPKATh CIeAVIOIIHE CBEIEHIL:

*HOMED PabOTHL U €€ Ha3BaHMNE,

*J1aTVy BBIITOIHEHHU S paOOTHI,

*I[eIb PabOoTHI,

*000pYIOBAaHIE M MaTEPHAIIEL,

*KpaTKOe TEOPETHYECKOE OITHCAHHE;

*HOMED H Ha3BaHHE OITBITA,

*KpaTKO€ OITHCAaHHE X0J1a pabOoTHI ¢ YKa3aHHEM YCIIOBHH ITPOBEIEHIS OIThITA,

*PHCYHKH H CXEMBI HCIIOIB3YEMBIX IIPHOOPOE;

*HaOIIOJeHH T,

*ypaBHEHHS IIPOTEKAFOIIIX PEaKIHI,

*PaCYETHI, TaOTHIIBL, TPaHKH;

*BEIBOJIHI.

3.JIabopaTOpHEI KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIHCH JOJKHBI OBITh JTaKOHHYHBIMH.

4. OTYET O IMPOBEAEHHOH padoTe IPOBEPSAET H MOAIHCEIBAET IIPEITOAABATED.

53.K cmaue 3auéra 1o mabopaTOpHOMY ITPAKTHKYMY IOITYCKAXOTCS CTVYIEHTHI, BBIITOIHHBIIHE H
TIOAIMCABIIE YV TIPEIOoJaBaTelId BCe JOMAIIHHE M 11abopaTOpHBIE PadOTHI, CHABIINNHE KOJUIOKBHYMEL,
AKTHUBHO Y4YaCTBOBARBIIIE B padOTE CEMHHAPOB.

6.CTYIEHTEI, ITOIIYUHUBIIIE 3aYET 110 1a00paTOPHOMY IIPAKTHKYMY, JOITYCKAIOTCS K cAade SK3aMeHa
10 KYPCY HEOPTraHHYECKOH XM

KoumpoJisHsle 6onpocsl :

1. OKHCIHTENIH H BOCCTAaHOBHTEIIH

2. KmaccH(pHKaIHsI OKHCIHTEIbHO—BOCCTAHOBHTEIIbHBIX PeaKI[Hil
3. OcHOBHEIE ITpaBWiIa cocTapineHusI OBP

4. O011He 3aKOHOMEPHOCTH ITpoTeKaHHsI OBP

5. OcHoBHEIE cxXeMbl OBP

5.1. CXeMa BOCCTaHOBIIEHHS IIEPMAHT AHAT OB

5.2. CxXeMa BOCCTAHOBIIEHH XPOMATOB/OHXPOMAaTOB

5.3. PasnoxeHne HUTPaTOB

5.4. OKHCIIMTEIPHBIE CBOHCTBA a30THOH KHCJIOTEI

3.5. BzanMoeHcTBHE METAIIJIOB C CEPHOH KHCIIOTOH

CHucok Jiumepamypbl:
1T A amsrrrrraAvsrea TITAAFMATITT ST b Y TAT TTT ATITTATTTY
HORMERT HORFICAR T0 11abOpaTOpPHBIX PaGoT IO  IHUCLIMITIIMHE
| 3NEKTPOHHOW NOANUCHIO |
|Cepridukar: - 12000002A633E3D113AD425FB50002000002A6 1t moAroToBKH 19.03.04 TeXHOIOr st MPpOaYyKIIHH
Bnapeneuy; lebayxopa TatkAHa AnekcaHapoBHa
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2. Metommyeckie yKa3zaHHA IS OOYYAIOI[IXCSA II0 OpTraHM3alH H IIPOBEASHHIO CaMOCTOSTEIILHOMH
paboTHI 11O JUCIMIUINHE « HeopraHmueckass XUMH S I CTYASHTOB HaIpaBlIeHH A NOoAroToBKH 19.03.04
TeXHOIOr M ITPOAYKIIMH H OpraHH3aIH s OOINeCTBEHHOIO ITHTAHH .

3.Heopranmdeckass XHMHS | SIIeKTPOHHBIN pecypc| : madopaTopHsbi mpakTHKYM / C.A. CoKolIoBa [H
op.]. — DekTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHexkckHil I'ocymapCTBeHHBIH ATpapHBIH
YHupepcureT uM. Mmmieparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — PexuM goctya:
http://www.iprbookshop.ru/72709.html

4.Heopranmieckass XHMHS | OIeKTPOHHBIN pecypc| : maboparopHbli nmpakTHKyM / O.B. JIpsKoHOBa
|1 Ip.]. — DONeKTpoH. TEKCTOBHBIE JaHHEIE. — BopoHexk: BopoHexckii ['ocyaapcTBeHHBIH ATpapHBIH
YuupepcureT uM. Mnmeparopa Ilerpa Ileproro, 2016. — 150 ¢. — 2227-8397. — PexuM AOCTyIIA:
http://www.iprbookshop.ru/72708 .html

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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MUHUCTEPCTBO HAYKHU U BBICHIET'O OFPABOBAHUS POCCUUCKOU ®EEPIUU
DenepanbHOE TOCYapCTBEHHOE aBTOHOMHOe 00pa30oBaTelbHOe YUpeKIeHHE BBICIIETO 00pa3oBaHH
«CEBEPO-KABKABRCKUUW ®EJIEPAJILHBIN YHUBEPCUTET»

[ Isatnropckmii HHCTHTYT ((rHan) CKOY

MeToanveckne YKa3dHHH
HII51 Gﬁ}”IHIGH_[HKCH ITO OpI'aHI3allHH H ITPOBCICHITIO CaMOCTOSTEIILHOH pﬂﬁDTBI

10 JUCIHIIIMHE «OO0IIass H HeOpraHHYeCKask XML
Harmpasienne moaroroBku 19.03.04 TexXHOMOrusg MpOAYKIIHH H OPraHH3aIHsI O0IIeCTBEHHOT O
ITMTaHH
HampasneHHOCTb (TTpodiis) TexXHOIOTHS H OpraHH3aI[HI PecTOPaHHOro Jiela

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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BBEJAEHHUE

[1ebro MTOATOTOBKH K CAMOCTOSTEIbHOMY H3VUEHHIO JINTEPATYPHI IT0 TEMAM I CIIHIUTHHEL
SIBIISIETC S coOeceloBaHHE C IPEeNoJaBaTeleM 110 OTYETY (YCTHOMY). 3ajadyaMH ITPH ITOATOTOBKE K
CAMOCTOSITEIIbHOMY HM3VUEHHIO JIMTEPATYPhl II0 TeMaM JIHCHMIUIMHEI — KOHCIIEKTHPOBAHHE
CTYIEHTOM KOHCIIEKTOB.

CaMocTosTelnbHasg padoTa MpeXyCMaTPHBAET CIEAVIOIIHE BHIBL. CAMOCTOSTEIBHOE
H3YVYEHHE JIMTEpaTyphl 110 TeMAaM, IIOATOTOBKA K ITPAaKTHYECKHM 3aHSITHSM, ITOATOTOBKA K
KPYIJIOMY CTOITY TIO0 TEMAM.

BrmionmHeHNe 3aJaHHI IO CAaMOCTOSTEIBRHOH padoTe TO3BOISET CIVAEHTY 3aKpPellHTh
3HAHHS H IIPHOOPECTH ITPaKTHYECKHE HABBIKH B 00I1aCcTH KOO HH.

JIIsT JDOCTHMKEHHS BBICOKHX PE3VIBTAaTOB VYCBOEHHMSA VYYeOHOro MarepHana II0 Kypcy
«OO0Imass M HeopraHMYecKas XHMHS» OakadaBpaM HeOOXOJIHMO OCO3HAHHO IIOAXOIHUTh K
BBITIOJTHEHWIO 3aJlaHIll [JIS CaMOCTOSTEIILHOH PadOTEL, BHHMATEIILHO O3HAKOMHTBECSI C
PEKOMEHOBAHHOH OCHOBHOH H JOIIOTHHTEIBLHOH JIMTEPaTYPOH.

bakamappaM HeoOXOAHMMO ITOMHHTE, YTO I[EIbIO ITPAKTHUYECKHUX 3aHSATHH I10 JHUCIHIUIHHE
«OO0Imass 1 HeopraHM4ecKas XHMHSA» SBIIeTCS O00O0OINeHHe M CHCTEMaTH3aI[MS TEOPETHYECKHX
3HAHHI, ITOIIYUYEHHBIX Ha JIEKI[HAX, a TaAKKe IMPHOOPETEHNE ITPAaKTHYECKHX YMEHHH H HAaBLIKOB. B
5TOH CBS3M Ha CEMHHAapax [JOIKHO OBITE OPraHHM30BaHO COTPYAHHYECTBO OaKallaBpOB H
ITperoapaTesid, HX B3aHMOIIOMOIIb, KaKIbIH OakalaBp JOIKEH OCO3HABaTh, YTO HMEET IPaBO Ha
HHTENIEKTYAIIbHVIO AKTHBHOCTL, OBITh 3aHHTEPECOBAHHBIM B JOCTIDKEHHH OOIIEH IIENH
CEMIHAPOB, JIOIDKEH ITPHHHUMATh Y4YacTHEe B KOJUIEKTHBHOHM BBIPAOOTKE BBIBOJAOB M PEIIEHHH, B
YCIIOBHSIX COBMECTHOH PabO0THI 3aHUMATh AKTHBHYIO ITO3HIIHIO.

B Xome MOATOTOBKHM K 3aHATHSAM OakalaBpaM CIEAYEeT VUHTBCS TOYHO BEIpakaTh CBOH
MBICIIH B JOKIAJE€ WM BEICTYIIJIEHHH IIO BOITPOCY, aKTHBHO OTCTAHBATh CBOKO TOYKY 3PEHHSL
apryMEHTHPOBAHO BO3PAXKATh, OIIPOBEPraTh OIMHOOYHVYIO ITO3HIHIO.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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1. OGman xapaKTepHCTHKA CaMOCTOAT eJIbHOH PadoT bl 00YYAIOIMXCH MPH H3YIeHHH
JHCIHAILTHHBI (MoayJif) «O0Inas 1 HeopraHm4vecka st XHMH D>

JluciponumiHa «OO0Iasg M HeopraHHYecKas XHMHS» OTHOCHTCS K JHCIMIUIMHAM bioka
51.0.04 u ocBanBaeTrcsd CTyYAeHTaMH B TeueHHe 162 4yacoB. Ee ocBOeHHe IIPOHCXOIHT B 1
CEMECTPE.

54 yaca OTBOAMITCS Ha ayZHTOPHBIE (POPMBI PaOOTHl (JIEKIHH H IPaKTHYECKHE 3aHSTHS),
KOTOpPBIE ITPOBOIITCS IIPH HEMMOCPEACTBEHHOM YYaCTHH ITPeIogaBaTeinsd H 67,5 4acOB OTBOAHTCS
JULSL CAaMOCTOST EJIbHOH, HIIH BHEAYTHTOPHOH, padOTHl CTYAEHTOB.

Ha mepeom sTare HeoOXOAHMMO O3HAKOMHTBCS ¢ pabdodeH IporpaMMOH IHCIHIUIHHEI, B
KOTOPOH PacCMOTPEHO COAep:KaHHe TeM MPaKTHYeCKHX 3aHSTHH  JHCIMIUIMHBI, BHIBI
CaMOCTOST EIIbHOH padOTHI, TAKHE KaK:

- CAaMOCTOSTEJIBbHOE H3YUEHHE JTHTEePaTYPHI II0 TEMaM,

- TIOAT OTOBKA K J1a00paTOPHOMY 3aHSTHIO.

KaxaeIi BH CAMOCTOSTEILHOH paOOThl HMEET LIEJIH M 3aa'.

[{emsMiL CaMOCTOSITEIIbHOIO HM3YUEHHS JIMTEPATYPhl SBIISETCS OBJIAAEHHE CIIEIYIOIIHMHI
KomIleTeHIpIMH YK-1, OIIK-2.

3aayl caMOCTOSITEIIbHOI paboThl (DOPMHPYIONTHE KOMITETSHIHH:

- CMIOCOOHOCTH K CaMOOPraHH3al[HH H CaMO00pa30BaHHIO ;

- TOTOBHOCTh YCTaHAaBIHMBAaTh H OIpPeJeiaTh IIPHOPHTETHI B cdepe ITPOH3BOJICTBA
ITPOAVKIIMH IMTAaHHSI, OOOCHOBBIBATH ITPHHATHE KOHKPETHOIO TEXHHYECKOIO PEIIEHHS IIPH
pa3paboTKe HOBBIX TEXHOIOTHYECKHX ITPOLIECCOB ITPOM3BOACTRA ITPOAYKIIMH ITHTAaHU S, BEIOHPATH
TEXHHYECKHE CPEACTRBA H TEXHOIOTHH C YIETOM 3KOIOTHYECKHX ITTOCIEACTBHI HX ITPHMEHEHH .

BrmionmHeHHe 3aJaHHH IO CAaMOCTOSTEIBRHOH padoTe IO3BONSET CTVAEHTY 3aKpellHTh
3HAHHS H IIPHOOPECTH ITPaKTHYECKHE HABBIKH B 00IIaCcTH KOO HH.

Ka kb1 BH caMOCTOSATEIFHOH pabOThI HMeeT OITpeelIeHHbIe (DOPMBI OTYETHOCTH.

2. Il1an-rpadguk BbIMOJTHEHHA CAMOCT OATEJILHOI PadoThbI

Kobr Cpencrea u OO6BbeM 4acoB, B TOM YHCIIE
peanH3yeM TEXHOJIOTHH CPC KoHTaKTH Bcero
BIX OIEHKH as pabora
Buj nesarenbHOCTH
KOMITET € HI CTYIIEHTOR C
I, Y IIPEIojiaBa
HHIHKATOP TEIeEM
a(oB)
1 cemecTp
HT-1vk-1 IToaroToka K OTueT 7.29 0.81 8.1
HL-2yk-1 nabopaTopHEIM paboTam ITHChMEHHBIT
H-3vk-1
H/-lonk-2
N -2onxk-2
-1y CaMOCTOATEIIEHOE Cobecemoranne | 53,46 5.94 594
-2yt H3YUeHHe JTHTePaTyPHI 110
H-3vk-1
H-lomc, | FeMaM No 1-18
H/-2onk-2
Hroro 3a 1 cemectp 60,75 6,75 67,5
HUroro | 60,75 6,75 67,5
[OKYMEHT NOANMCAH

SNEKTPOHHOW NOANMUCHIO
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OnHcaHHe IIKAJbI OLleHHBAHNA A
B PaMKax pEﬁTHI{[‘DEDﬁ CHCTCMBbI VYCIICBACMOCTD Dﬁ}”IHIGH_[ID{EH I JHCIHHIUIMHE

OILICHHBACTCA B X0 € TCKYIICT O KOHTPOJIAL H HPDME}K}’TGIH{Dﬁ ATTCCTAIlHH.

Texkyumu KOHTPOJIb
PeliTHHroBasi olleHKAa 3HAHHWH CTY/I€HTa

No Cpokn KonuecTBO
Bua neATe/IbHOCTH CTYIEHTOB
n/n ' BbIIO/THEHH A 0a/L10B
1 cemecTp

1. ICoBecemoBanme MO TeMaM 1 -6 5 Henend 15
2. CobecemoBaHie 1o TeMaM 7-12 O Hemend 20
3. CobecenopanHue 1o TemMaM 13-18 13 Heensa 20
Hroro 3a 1cemecrp S8
HToro S5

MakcHMalIbHO BO3MOMHBIH ©Oall 3a BeCh T CKVIIII IH KOHTPOIIbF YCTAHABIIHBACTCA
PdaBHBIM 55. T CKYIIEEC KOHTPOJIIBHOS MCPOIIPHATHE CHHTACTCA CHaHHBIM, ¢CCJIIH CTYICHT
ITOIIYHHJI 34 HEI0 HE MCHCEC 60% OT VYCTAHOBIICHHOI'O I ATOI'0  KOHTPOIIA

MakKCHMaJIbHOrO  Oarria. PedTHHrOBBIN — Oail, BBICTABIIEMBIN CTVACHTY 3a TEKVIIEE
KOHTPOIIBHOE  MEPOIPHATHE, CHAaHHOE  CTYAEHTOM B VCTaHOBJIEHHEIE rpapHKOM
KOHTPOIIBHBIX MEPOIPHATHH CPOKH, OIPEAEISIeTCsS CIEIVIOIHM 00pa30oM:

YPOBEHh  BBIITOIHEHHS KOHTPOJIIBHOI'O PeHTHHIOBRIN ~ Oajll (B % or
3a[aHH I MaKCHMAaJIbHOI0 Oalljla 3a KOHTPOJIBHOE 3aj[aHHE )
OTIHYHBIN 100
XOPOIIHH 30
Y IOBIIETBOPHT €L HBIN 60
HevaoBneTBOpHTEIBHEIN 0

[IpoMekyTouHass arTecTalsl B (pOpMe 5SK3aMeHa IIpeJycMaTpHBAeT ITPOBEIeHHE
00s3aTeJIbHOH  5K3aMEHAI[HOHHOH IIPOLEAYpPhEl M oleHHBaeTca 40 Oamramu n3z 100. B

CIIyYae €CIH PEHTHHIOBBIH OalllI CTYJAEHTa IO AHUCIHUIUIMHE II0 HTOraM CEMECTpa pPaBeH
60, TO TIporpaMMoOH aBTOMATHYeCKH JoOaBiIsfeTcd 32 TIIpPpeMHANbHBIX  Oamna M

BBICTABIIIETCS  OIIEHKA «OTIHYHO». IIOMOXKHTENbHBIN OTBET CTYAEHTa Ha 5K3aMeHe
OIlEHHBaeTCsI PeHTHHTOBRIMH OammiamMH B agHaraszoHe oT 20 mo 40 (20 < Ssxz < 40),

OllecHKa MeHbIe 20 OaUIOB CUHTAETCS HEYIAOBJIETBOPHTEILHOM.
Hlxana coomeemcmeus petimuneoeozo bania sxK3amena S5-6annvHoll cuchmeme

Peiimunzoéstit 0anil no oucuunjiuHe OueHKka Ho 5-0abHOIL cucmeme
35-40 OTIIHYHO
28-34 XOpoIo
20-27 Y,[[GBHETBGPHTEHLHG

HMrToropas oleHKa II0 JUCIIHIDIMHE, H3Y4aeMOH B OJHOM CeMeCTpe, OIpeAelseIcsa IIO
cymMMme OauioB, HaOpaHHBIX 3a pal0oTy B TedyeHHe ceMecTpa, H OaUIoB, ITOIYYEeHHBIX
IIPpH cAade »5K3aMeHa:
[llkana nepecuema peiimunzo6020 6baina NO OUCYUNILHE € OLJeHKY
Fl10 _S—ﬁmbHOﬁ cticreme

PeliTHHIOBBIN 0AJLT M0 JMCIHUILINHE OneHKka Ho 5-0a/LILHOH CHCTeMe
[NOKYMEHT MOANMUCAH OTIIHYHO
SNEKTPOHHOW NOANMCHIO
CepTudukar: 12000002A633E3D113AD425FB50002000002A6 X0opoImIo
Bnageneu; lLlebayxoea TateAHa AnekcaHapoBHa V,[[GBJIETEGPHTEJILHG
HeynoBieTBOpHTEIBLHO
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4.MeToanueckne PEKOMEHIAINNA 110 H3VYUCHHIO TECOPETHYIECKOI'0O MaTepHaJIa

[Ipu paGoTe ¢ MUTEPaT YPHBIMH HCTOYHHKAMH BaKHO YMETH IIPABHIIFHO YHTATh, IIOHHUMATh H
3allOMHHATh IpoYHTaHHOe. /I IIOHHMMaHHS CIOKHOIO TEKCTa BaXHO HE TOIBKO OFITh
BHIUMATEIPHBIM TIPH YTEHHH, HMETh 3HAHHSI H VYMETh HX IIPHMEHSITh, HO H BIAJETh
OITPENIEIEHHBIMH MBICIIHTEIIBHBIMH TIpHeMaMH. OJHH H3 HHX COCTOUT B KpaHHE BaXHOCTH
BOCITPHHHMATh He OTJEIbHEIE CIIOBA, a IIPEIIOKEHH S H JaXe LEIble IPYIIIILL IIPEIOKEHHH, T. €.
a03aIrhl.

[Ipn paGore ¢ IHTEPATYPOH HCIIOIB3YIOTCS BBIMHCKH (00S3aTeIbHOE YCIIOBHE BBITHCOK —
TOYHOE yKa3zaHHe HCTOYHHKA H MeCTa, OTKyJa 5TO BBIIMHCAHO). I[emecooOpa3HO BBIIMMCKH JEIaTh
Ha Kaprouykax, 4YTo oOlerdyaeT HMX XpaHeHHe H HCIOIb30BaHHe. [IpH 3aroHeHHn KapTodek
ClIedyeT YUUTBIBATh, YTO JBA CAMOCTOST €JIbHBIX BOIIPOCa 3aHOCHTE Ha OJIHY KapTOYKY HEJIb34, T.K.
ATO 3aTPYAHHT HX KJIACCH(HKAI[HIO M XpaHeHHe. Kaprouka JoIDKHa cofepkaTh OO0O3HAYEHHE ee
COJepKaHHSI, HOMep MIH IMH(P, YKa3bIBAIOIMHI €€ MeCTO B KapTOuyKe, JaTy 3allOHEeHHS,
Ooubnnorpaduyeckye JaHHBIE. 3alIlHCH Ha KapTOUYKe CIeAYyeT paclonaraTh Ha OJHOI CTOPOHE, OHHI
NOIDKHBL OBITH YETKHMH M JOCTATOYHO ITONMHBIMH. I[IpHM BBIIMCBIBAHHHM I[HTAT KpanHHE BayXHO
COXpaHATh, aOCOIMIOTHYIO TOYHOCTH IIPH IEpeJauyl MBICIIEH aBTOpa, CTABHTh HMX B KaBBIYUKH.
[Iporryckn B IHTaTe AOMYCKAKOTCSA (OTMEYAKOTCS MHOTOTOYHEM), HO OHH HE JOIIKHBI H3MEHSTh
CMBICIIA BEICKa3bIBaHHM. [[HTaTa 00s13aTe/IbHO JOIKHA OBITh CHAaOKEHA YKa3aHHEM HCTOYHHKA.

B 1mporecce paGorhel HaJ H3ydYaeMBIM MaTepHalIOM COCTABISETCS IIAaH B IesIX Ooree
YETKOTO BBEISIBIIEHHH CTPYKTYPHI TEKCTA, 3aIlCH CHCTEMEI, B KOTOPOH H3IIaracT MaTepHall JJaHHbIH
aBTOP, MOATOTOBKH K BBRICTYIUIEHHIO, a TaK/Ke JJIS HallHCaHMI KaKOH-TTHMO0 padoThI, 3aITHCH CBOHX
MBICIIEH C HOBOH CHCTeMaTH3aIllHeH MaTepHala. B ITIaHe MOI'YT BCTPEYaThCs OT/IeNbHBIE IIH(PEI H
Ipyrue (paKTHYECKHE CBeJAeHHS, KOTOPhIE XOTS M He SBJISIOTCS COOCTBEHHO ITIaHOM, HO ITOMOTak0T
B OYIYIIIEM ero HCITOIb30BAaHHH (K IIPHMEDPY, IIPH BEICT YIUICHIH).

[Ipu H3yyeHHHN TeOpeTHYECKOro MaTepHana TpedyeTcs coOCTaBIIeHHE KOHCIIEKTA.

KoHcnmeKT — 5TO KpaTKasd IHChMEHHAS 3alliCh COHepPKaHHS CTaThbH, KHHIH, IJIEKI[HH,
IpeJHa3HAYeHHBIE IS IOCIEAVIOIErO BOCCTAHORIEHHS HH(OPMAIHH C Pa3IHYHOH CTEIEHBIO
TTOITHOTHL.

KOHCIIEKT — 53TO CHCTeMaTHYeCcKas, JIOTHYECKH CBS3HAS 3aIlich, OOBeJUHSIOINIASI IUIAH,
BBITIHCKH, TE3HUCHI HIIH, II0 KpaHHeH Mepe, IBa U3 3THX THIIOB 3aImCcH. MCXOas U3 OINpeaeneHNs,
BRIIIMCKH C OTJAEIBHBIMH ITYHKTAMH IJIaHa, €CIM B IIE]IOM OHH HE OTpaXaroT IIOTHKH
ITPOM3BENEHHUS, €CIIH MEXIY OTAESIBPHBIMH YacTSMH 3alliCH HET CMBICIOBOH CBS3H, — 3TO HE
KOHCIIEKT. B KOHCIIEKT BKIIIOYAIOTCS HE TOIBKO OCHOBHBIE IIONOXKEHHS, HO H JOBOJBI, HX
00OCHOBBIBAKOIIHE, KOHKPETHBIE (DAKTHI H IPHMEPHI, HO 0e3 HX MOAPOOGHOrO OIHCAHHS.

KOHCIIEKTHPOBAHHE MOXKET OCYILECTBIISTHCS TPEMS CITOCOOaMI:

- IIMTHPOBaHHeE (ITOITHOE HIIH YaCTHYHOE) OCHOBHBIX ITOIIOKEHHH TEKCTa,

- TIepegadya OCHOBHBIX MBICIIEH TEKCTA «CBOMMI CIIOBAMIY,

- CMEINIAaHHBIH BapHaHT.

Bce BapHaHTH IIPeAIIoararoT HCIIOIb30BaHHE COKPAITEHHIH.

[ IpH HarmcaHNH KOHCITEKTa PEKOMEHAYET CS CIIEAYIOIIAs ITOCIIEI0BATETbHOCTE !

1. IIpoaHamH3HpoOBaTh COJAEpPIKaHHE KaXKJOro (pparMeHTa TeKcTa, BBIAEISSI OTHOCHTEILHO
CAMOCTOST EJIbHBIE TT0 CMBICITY,

2. BergemiTh H3 KaXKJ0H 4YaCTH OCHOBHYIO HH(POPMAITHIO, YOpaB H30BITOUHYIO,

3. 3ammcaTh BCKO BaKHYIO JJIS IOCIIEAYIOINETO BOCCTAHOBIIEHHS HH()OPMAIHIO CBOHMH
CIIOBAMHM MM IIUTHPYSL, HCITOIb3YS COKPAIIleHH .

PasgensroT 4eThIpe BHAa KOHCIIEKTOB:

- TeKCTVYalIbHEIH,
[AOKYMEHT NOANMCAH
3NEKTPOHHOW NOAMUCHIO
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TekcTyaqlbHBIH COCTOHMT H3 OTJENIBHBIX aBTOPCKHX IMTaT. HeoOXOmMO TOIBKO YMEHHE
BBIJEIIATh (Ppa3bl, HECYINHE OCHOBHYIO CMBICIOBYIO Harpy3Ky. OTO IIpeKpacHBIH HCTOYHHK
JIOCIIOBHBIX BBICKAa3bIBaHHH aBTOpa H IIPHBOJHMBIX HM (PakToB. TeKcTyalbHBIH KOHCIIEKT
HCIIOJIb3YETCS AIIHTEIIBHOE BPEMSL.

IlmaHoBBII — 53TO KOHCIIEKT OTJEIBHBIX (PparMeHTOB MaTepHalla, COOTBETCTBYIOIIHX
HA3BaHHSIM ITYHKTOB IIPEJBAPHTEIIFHO pa3padoTaHHOro IvraHa. OH YYHT ITOCIENOBATEIILHO H
yeTKO H3IaraTh CBOH MBICTH, paboTaTh HaJ KHHTOH, 0000IImas cojep:kaHHe ee B (DOPMYIITHPOBKaX
ITaHa. T aKkoH KOHCIIEKT KpaToOK, ITIPOCT H SICEH IT0 CBOeH (popme. OTO JienaeT ero HezaMeHHMBIM
IocoOHeM IpH OBICTPOH ITOAT OTOBKE JOKIaa, BEICTYIUIEHH S,

CB00OIHBII KOHCIIEKT — HHIUBHAYAIbHOE H3IIOKEHHEe TeKCTa, T.e. OTpakaeT aBTOPCKHE
MBICIIH Yepes Ballle COOCTBEHHOE BHAcHHE. TpedyeTcs AeTalbHasa ImpopadoTKa TEKCTA.

CBOOOIHEIN KOHCIIEKT IIPEACTABISET COOOH COYETAaHHE BBIMTHCOK, I[HTAT, HHOI/A TE3HCOB,
YacTh ero TeKcTa MokeT ObITh cHaOKeHa ITIaHOM. 2T0 HaHOOJIee ITOIIHOLIeHHEIH BHJ[ KOHCIIEKTA.

TemaTnueckMi KOHCIEKT — H3I0KEHHE HH(OPMAIIHH II0 OJHOH TeMe H3 HECKOIBKHX
HCTOYHHKOB.

CoCTaplIecHHEe TEMAaTHYeCKOrO KOHCIIEKTa VYYHT padoTaTh HaJ TEMOH, BCECTOPOHHE
OO0YMEIBAS €€, aHATH3UPYS Pa3IHYHBIE TOUKH 3PEHH S HA OAHH H TOT K& BoIpoc. Taknm obpas3oM,
5TOT KOHCIIEKT oOnerdyaer padoTy HaJ TEMOH IIPH VYCIOBHH HCIIOINB30BAHHS HECKOIBKHX
HCTOYHHKOB.

OdopmireHne KOHCIIEKTA

l. HaszBaHHe KOHCIEKTHPYEMOI'O IIPOH3BEJcHHSI (MM €ro 4acTH) H €ro
BBIXOJHBIX JaHHBIX, T.e. OHOmorpaHIecKoe oIHcaHHE JTOKYMEHTA.

2. IIlmaH Tekcra.

3. H3moxeHne Haudomnee CYIIECTBEHHBIX ITOI0KEHHH H3Yy4YaeMOI'o MaTepHaia
(Te3HChI) TOCTIENOBATEIbHO H KPaTKO CBOHMMH CIIOBAaMH HIH B BHJIE I[MTaT, BKIIIOYAS
KOHKPETHBIE (PaKThI H IIPHMEPEI.

4, CocCTariIsgd KOHCIIEKT, MOJKHO OTJENIbHBIE CIIOBA H IIEJIbIE IIPEATIOKEHHS
IIHCAaTh COKPAIIlEHHO, BBIIMMCHIBATHE TOJIBKO KIIIOUEBBIE CJIOBA, IIPHMEHSTL YCIIOBHBIE
0003HAYEHH .

3. YroOel (opMa KOHCIIeKTa KaKk MOKHO OoJlee HarISIHO OTpakala ero
COJIep:KaHHe, pacrionarante ads3ambl «CTYIIEHBKAMH» ITOZOOHO ITYHKTaM H ITOJIIYHKTAM
IIaHa, IIPHMEHSHTE pasHOOOpa3HEIE CIIOCOORI IOMUEPKHBAHHS, HCIIONB3YITE KapaHaallk

1 PYUKH Pa3sHOTO I[BETA.
6. Hcnonp3yiite pedepaTHBHBII CITIOCO0 H3TIOXKEHHS (HaIpHMED: «ABTOP
CUHTAET...», KPACKPHIBAET...»).
7. CoOCTBEHHBIE KOMMEHTAPHH T10JIaraiTe Ha ITONSX.
HMTOTOBBIM IIPOJVKTOM CaMOCTOSITEIILHOI'O M3VUEHHS JIHMTepPaTypPhl II0 KOHKPETHEIM TeMaM
SIBIIIETCSL KOHCIIEKT, CPEICTBOM OIIEHKH JAHHOIO BHIAa JIEITEIIBHOCTH — COOecelOBaHIE,
TECTHPOBAHIIE.

MeTo4ecKkHe peKOMEHJAIMHA K CAMOCTOSAT eJIbHOMY H3Y4YeHHI0 TeM Ne 1-18.
BonipochI 151 codece1oBaHuA
ba3oBbI YPOBEHDb

Tema 1. OCHOBHBIE ITOHIATHI XHMHH. 3aK0H 3KBHBaISHTOB. | 'a30BbIe 3aKOHEI
1. X¥nvomyeckasd CHMBOIIHKA.

2. BaxxHeHIIme KI1acChl HEOPraHHYeCKHX BEIECTB.
3. HoMeHKIIaTypa HeOpraHHYeCKHX BEILECTB.

A 'll' TIRATIITAMATTIA TG NATTamTTT

[JOKYMEHT INOanMCcAH .
SNEKTPOHHOW MOANMUCHIO <t 3aKkoH JI.M. MeHzeneeBa
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: leBayxosa TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Tema 3. Xumideckas CBI3b. OCHOBHEIE XapaKTEPHCTHKH. BHIBI XHMHYECKHX CBS3EH

1. TTonapHOCTH MONIEKYIL.

2. Meroa MOIEKYISIPHBIX OpOHTAJIEH.
3. CBS3BIBAIOIIHE H Pa3pBIXIISIONHe opOHTamd. I1opsSgoK M SHEPTHS CBS3H.

Tema 4. OCHOBHEBIE ITIOHATHS TEPMOJHHAMHKH. XHMHYeCKasI TEPMOJITHAMIKA
1. OCHOBHEIE 3aKOHOMEPHOCTH ITPOTEKAHM I XHMHYECKHX ITPOIECCOB.

2. IlpeBpamieHHa SHEPTHH ITPH XHMHYECKHX PeaKIIHX.

3. Tepmoxumvus. TepMOXHMHYECKHE YPaBHEHH .
Tema 5. XHMHUYeCKasd KHHETHKA. XHMHYECKOE PAaBHOBECHE.

1. 3aBHCHMOCTE CKOPOCTH PeaKI[MH TO IIPHPOABl PEarHPYIOIIIX BEIECTB.
2. CKOpOCTh peaki[HH B TeTepPOreHHEIX CHCTEMAX.

3. LleHHBIE peaKIfim.

Tema 6. O01ie CBONCTBA PACTBOPORB

1. XapakrepHcTHKa pacTBOPOB. [Ipollecc pacTBOpEeHH L

2. I'mapaThl H KpHCTAJIIIOTHAPATHI.
3. PactBopmMoOcCTE. [lepechillieHHBIE PACTBOPHIL.

Tema 7. PaCTBOPEI 3IEKTPOIHTOB
1. OcoOeHHOCTH PacTBOPOB CONEH, KHCIIOT H OCHOBAHIH.
2. TeopHS AMEKTPOITHTHYECKOH JTHCCOLIH AL

3. IIporecc auCCOIHALIIH.
Tema 8. OKHCIMTEIILHO-BOCCTAHOBHTEIIbHBIE MTPOIIECCHI. DJIEKTPOXHMHYECKHE CHCTEMBI

1. OKHCcIeHHOCTh aTOMOB 3JIEMEHTOR.
2. Cra”HgapTHBIH BOAOPOIHBIH 3JIEKTPO/I,.

3. 3aKOHBI 3TEKTPOIIH3A.
Tema 9. 371eMEHTEI OPraHHYECKON XHUMHH. OpraHiyecKHe, 3JIEMEHTOPraHHYECKHE H

HCOPI'aHIHYCCKHE ITOJIIHMEPEI
l. KHE],GCH(bHI{ElI_[HH OpPraHHYCCKHX COCIHHCHIHA.

2. KpeMHIIT OpraHHYeCcKHe COeUHEHH.
3. DIeMEHTOOPTaHHYECKHE TTOIIMMEDHI.
Tema 10. OO11He cROHCTBA HEMETAIUIOB.

1. Bogopoa. @usHuecKiie CBOHCTBA. .

2. Bomopon. IIpuMeHeHHE.

3. Boma. @H3HUECKHE CBOHCTBA.

Tema 11. OO61mas xapakTepHCTHKA ITOATPVYIMILL TAJIOTEHOB

1. X710op HaxoKIeHHe B ITPpHPOe, (PH3HUECKHE CBOHCTRA. [ [pHMeHeHHE.

2. XJIIOpOBOJOPOJ H COIISIHAS KHCIIOTA.

3. dTop, OpoOM H HOS.
Tema 12. Kucmopoa o ero CBOHCTBa

1. HaxoxpaeHie B IIpHpoAe, ITOTYYEHHE.
2. DH3HYEeCKHe CBOMCTRA.
3. IIpumeHeHHe KHCIOPO/A.

Tema 13. Cepa H ee CBOHCTBA.
1. HaxoxaeHne B mpupojie (pu3HueckHe cBOHCTBA. [IpHMeHEHHE.

2. Okcwuyx cepsl (IV). CepHHCTas KHCIIOTA.
-'1 ﬂnnﬁ'nmnn ﬂﬂﬁTTﬁH’ TATTIMTIAYIT.T TT S8 TIThir

L (C'pofiaTna cantradi yramaTrr o aa raXTHYECKOE 3HAUEHHE.
NOKYMEHT MOANMUCAH |

SNEKTPOHHOW NOAMNCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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1. HaxoxaeHne B IpHpoe, (pH3HYeCcKIe CBOHCTRA.

2. XMMHYECKHE CBOHCTBA. | IpHMeHeHHE.
Tema 16. OkcHIBI a30Ta U a30THAS KHCIIOoTa. B3amMoleHcTBHE a30THOH KHUCIIOTEI C

METAJLIIAMI H HEMCTAIITIANMIL.

1. A3oTHas KHCIOTa: (pH3HYecKHe CBOIicTBa. IIpnMeHeHHe. 2. COJM a30THOH

KHCJIOTHI.
3. MuHepanpHbBIe YIOOpPEHHS.

Tema 17. YTiiepon H ero CBOHCTBA.
1. OKcHABI yITIepoa.
2. YronbHas KHCIIOTa.

Tema 18. Oxcun xpemunsg (IV) H KpeMHHeEBasI KHCIIOTA.
1. KpeMHHI H er0 CBOHCTBA. XHMHYECKHE CBOHCTBA. [IpHMeHeHHE.

2. KpemHmHit 1 ero cBoiicTBa. HaxoxaeHHe B IpHpoJe, (PH3HYECKIEe CBOHCTBRA.

3. Okcupg xkpemHud (IV) B KpeMHHeBas KHCIIOTA.
IloBBIIIEHHBI YPOBEHDb

Tema 1. OCHOBHBIE ITOHIATHI XHMHH. 3aK0H 3KBHBAJIEHTOB. | 'a30BbIe 3aKOHEI

1. MornsspHEIN 00OBEM BEILIECTRA.
2. OnpeaeneHHe MOJIIPHEIX MAacC BEIIECTB, HAXOMSIIHXCS B Ta3000Pa3HOM COCTOSIHHH.

3. IlaprmansHOE JaBIEHHE rasza.
Tema 2. CtpoeHue aroMa. [lepuomnueckuii 3akoH JI.M. MeHaeneeBa

1. IIoHITHEe 0 KBAHTOBOIH MeXaHHKE.
2. KBaHTOBO-MeXaHHYeCcKast MOJIelIb aTOMa.

3. CniocoOBl 3aMHCH AMeKTPOHHBIX KOH(PHIYPALHI aTOMOB HOHOB.
Tema 3. XuMH4YeCcKas CBA3b. OCHOBHBIE XapPaKTEPHCTHKH. BHIBI XHMHYECKHX CBSI3EH

1. OHPEI[EHEHIIE COCTaBa KOMIUICKCHOI'O HOHA.

2. HoMeHKIIaTypa KOMIUIEKCHBIX COEIHHEHII.
3. PaBHOBeCHS B pacTBOPaX KOMIIIEKCHBIX COEIHEHHI.
Tema 4. OCHOBHBIE ITOHATHS TEPMOJHHAMHKH. XHMHYECKAS TEPMOJAHHaAMHKA

1. MakTOpHI, ONpeAeILIIOIHE HallPpaBIeHHE ITPOTEKaHH I XHMHYECKHX PeaKI[ L.

2. DHrporHs u 3Heprusd I néoca.
3. DOHepru4 | esMronsia.
Tema 5. XumMidecKasa KHHETHKA. XHMHUYECKas paBHOBECHE.

1. HeoOGpaTtuMeie H oOpaTHMEBIE PEAKITHH.
2. XHMMHYECKOE paBHOBeCHe. KOHCTAHTa XHMHYECKOT O PAaBHOBECH 5L

3. CMemleHne XUMHYeCcKOoro papHoBecHs. [IpuHipm e Ilarense.
Tema 6. OOGI1IHE CBOHCTBA PAaCTBOPOB.

1. OusHYecKHe CBOHCTBA BOHL.
2. JlmarpamMma COCTOSIHH S BOJIBIL.
3. XHMHYeCKHE CBOHCTBA BOJIBI.
Tema 7. PaCTBOPEI 3IIEKTPOIHTOB.

1. CHiIbHBIE STTEKTPOIIHTHI.
2. MOHHO-MOJIEKVIISIPHBIE YPaBHEHHS.

3. IIponsBeneHNEe PaCTBOPHMOCTH.
Tema 8. OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIE IIPOLECCH. DIeKTPOXHMHYECKHE CHCTEMBI

DHHOTr 0O OajraHca ITPH Pa3JOTYHBIX PCAKITHAX

.l I I-_._._ - T TS T T _ ST e T e r a -

NOKYMEHT MOANMCAH
SNEKTPOHHOWM NOANUCHLIO
{B:epmq:mr{?r: 12000002A633E3D113AD425FBS0002000002A6 MYTISTOPEL.
napgeneu; LLleGayxoea TateAHa AnekcaHapoBHa .
[lepeHanpsoKeHHE.
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Tema 9. DneMeHTHI OpraHMYeCKON XUMHH. OpraHHYeCcKHe, 3JIEMEHTOPraHYeCKHE H

HCOPI'dHIHYCCKHE ITOJIIHNMEPEI
1. TEGPHH XHMHYCCKOI'O CTPOCHHA OPI'aHHYCCKITX COeJHHEHHH

2. QochhopopraHHYecKHe COeTHHEHHS
3. HeopraHmyeckue IOIHMEDEHI.
Tema 10. OO0I1e cBOHCTBA HEMETAIIIOB.

1. Bomopon. XumH4ueckHe CBOHCTBA.

2. Boma. XynmiyeCKHE CBOHCTBA.

Tema 1 1. OO01masg xapakTepHCTHKA ITOATPYIOIBI TaJIOTEHOB

1. Xmop nomnyyeHHe, XHMHYECKHE CBOHCTRA.

2. Comnu COMSHOM KHCIIOTHL, KaYeCTBEHHAS PeaKI[HsI Ha XITOPHJ HOH.
Tema 12. KHcmopom u ero cCBOHCTBa

1. [Tomy4yeHme KucIoOpoaa.

2. XHUMHYECKHE CBOHCTBA.

Tema 13. Cepa 1 ee CBOHCTBA.

1. [lomydyeHne, XHUMHYECKHE CBOHCTBA.

2. Oxcup cepol (VI). CepHas KHcIIOTA.
3. Conu cepHOH KHCIOTHL. KauecTBeHHas peaKIs Ha CylIb(paT-HOH.

Tema 14. CepoBogopon M CYIIB(HIEL.

1. [lomydyeHne, XHUMHYECKHE CBOHCTBA.

2. [IprmeHeHHe cepoBOLOpOIA.

Tema 15. A30T H aMMHAaK.

1. Comnu aMMOHHS H HX CBOMCTBA, KaUeCTBEHHAS peaKIHl.

2. XMMHYECKHE OCHOBHI ITPOH3BO/ICTBA AMMHAKA.
Tema 16. OkcHIBI a30Ta U a30THAS KHCIIOoTa. B3anmMoJIeHCTBHE a30THOH KHUCIIOTEI C

MeTallJIaMH H HeMeTaIITaMIH .
1. A30THAg KIHCJIOTa, XHMIUeCcKIe CBOICTRA.
2. B3anMoieHCcTBHE a30THOH KHCIIOTEI C MeTaJUIaMH H HeMeTaJlJIaMI.

Tema 17. Yrinepon 1 ero CBOHCTBA.

1. Comu yronpHOH KHCIIOTHI.

2. KayecTBeHHas peakipisa Ha KapOOHAT -HOH.

Tema 18. Oxcup xpemunsa (IV) H KpeMHHeBas KHCIIOTA.
1. IToHsITHE O KOJUTOHIHBIX PacTBOPaAX.

2. ConmH KpeMHHEBOH KHCIIOTHI.

3. Ilomy4ueHne cTexina 1 I[EMEHTA.

5. MeToq1eckne Yka3anud (1o BHAaAM padoT, NpeayCMOTPEeHHbIX pado4ell mporpaMmMoi
JUCIHUILTAHBI (MOIY.JIS)

CamocmosmenvHoe 6blNO0JHeH1le 3A0aH1l
3agaHisI H YIPpaxHCHHA A CAMOCTOAT eJIbHOH pﬂﬁﬂTH ITPCHMYILICCTBCHHO COACPAKATCA B

yueGHO-METOIHYECKOM KOMIUIEKCE TUCIHIDIMHEI (MeTOMMYECKHX YKa3aHHSX K CeMHHApCKIM

AOKYMEHT [1IOAIMCAH OCTOATENBHOI pabore cTymeHTOoB). KpoMe Toro,
SNEKTPOHHOW MOANUCHIO |

bCS IIPENOfABaTeISIMH  KaQeApsl, BeIyIMIMI

Ceptudpkar: 12000002A633E3DM SAD425FBS0002000002A6
Bnapened! Lebayxosa TareAHa AnekcaHpoBHa CCJIH TaKXKES 40T 3aJaHHA JJIH CAMOCTOATCIIEHOH
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B paMKax caMOCTOSTEINBHOH PpabOoThl CTYASHTHI caMH MOIYT IpejiaraTb COOCTBEHHEIE
TeMbI H ()OPMBI BEITOTHEHHS 33 [aHHH.

Crmaya 3aJaHHs IIPOM3BOJAMTCS IIPEIIOAABATEIIO, BEAVIIEMY CEMHHAPCKHE 3aHSTHS, B
YCTaHOBJIEHHBIE MM CPOKH.

B cocraBe MeTOOMYECKHX VKa3aHHH K CEMHHAPCKUM 3aHATHAM IIPELYCMOTPEHEI
PEKOMEHJAIMH TIO ITOATOTOBKE K CEMHHAPCKOMY 3aHSATHIO. IIpH BBOTOMHEHHH PadOTHl CTYAEHTH
MOI'YT HCIIOII30BaTh HE TOJIBKO METOAHMYECKHE YKa3aHHS I10 PEelleHHIO 3aJady, HO H IPYIHE
MaTepHalIbl Y4eOHO-MeTOAHYECKOIO KOMITIIEKCA.

Ipeboeaniin x oghopmnenitio 3a0anil

3agaHHsa II0 CaMOCTOSTEIbHOH palboTe MOIDKHEI OBITH O(POPMIIEHBI B COOTBETCTBHH C
TpeboBanusMH ['OCT 7.32-91 (MCO 5966-82). CtpaHHIIBI TeKCTa JOIKHBEI COOTBETCTBOBATh
dpopmaty A4 (210 x 297 nm).

Tekcr 3agaHHii AOIMKeH OBITH BBIIOIHEH HAa OAHOH CTOPOHE IIHCTA € ITPHMEHEHHEM
KOMITPIOTEPHBIX YCTPOHMCTB. [IpH HCIIOIB30BaHIM IIEPCOHAIPHOIO KOMIBIOTEPA PEKOMEHAYETCS
HCITOIB30BaTh cpexy Windows, pemakTop Word. [IapaMeTphl JOKYMEHTa CIIEAYIOIHE: HHTEPBAI —
1,5, xkermp (pasmep) — 14, mpudt — Times New Roman. OyHKIHMS ITlepeHOCa CIIOB 00S3aTelbHa.
TeKcT ciueayer mevyarars, coOoAas CIeAVIOIHE pa3sMeDPHI ITONeH: JIeBoe - 30 MM, mmpasoe - 10 M,
BepxHee - 20 My, HHKHee — 20 M.

Hymepalps cTpaHHI[ HAUMHAETCS CO CTPaHHUII, COAEp KaIleH OrilaBiIcHHE PaboTHl, U
TIPOM3BOJNUTCSA apaOCKHMMH I[H(paMH B IIPaBOM BepxXHEM VYINIY JIHCTAa. THTYILHBIH IHCT
BKIIIOYAETCS B OOI[VIO HYMEpPAIMIO, HO HEe HYMEpPYeTcsa B IIPIIOKEHHMSX CTPaHHIILI HE
HyMepyroTcsa. HMmmocrtpaimu, cxembl, rpaHkH, TaOJHIBI, PacIOIOKEHHBIE Ha OTJEIbHBIX
CTpaHHI[aX, BKIIFOYAIOTCS B OOI[YIO HYMEPALHIO CTPAHHII.

TeKcT OCHOBHONM 4YacTH paboThl MOXKET ITOAPA3IEIIAThCS Ha Pa3delbl M IIOAPa3JlciIbl.
Kaxaeiii pasaern clielyeT HauHMHaTh ¢ HOBOH CTaHHMI[BI. Pasgensl M ImoApasieibl JOIKHBEI HMETh
HAaNMEHOBAHIE - 3arOJIOBKH, B KOTOPBIX KPaTKO OTpakaercsd OCHOBHOE COJIepiKaHHE TEKCTA.
3arolIOBKH Pa3jlelIOB ITHINYTCS CHMMETPHYHO TEKCTY IPOIMMCHBIMH (3arjlaBHBIMH) OyKBaMH H
BBIJIEILIIOTCS JKHPHBIM IIPH(TOM. 3arojIOBKH IIOAPA3JIE]IOB ITHINYTCSI ¢ ald3ala CTPOYHBIMH
OyKBaMH, KPOME IIEPBOH — ITPOITHCHON H TaK)Ke BBIJEIISIOTCS KHMPHBIM mpH(pTOM. COKpalleHHOe
HaIMCaHHE CIIOB B 3arOJIOBKAaX HE JOITYCKAeTCS. IIepeHOCH CIIOB B 3arolIOBKax He JOIIYCKAIOTCH.
TOUYKy B KOHI[E 3arojIOBKa He CTaBAT. ECIIM 3aroloBOK COCTOHT H3 JABYX H Oollee IpeI0KeHHH,
HX pas3gellsffoT TOYKOH. I[loguepkKHBaHHe 3arojIOBKOB He JOIMMYCKAaeTcsd. PaccTosHHe Mexay
3ar OJIOBKAMH pa3zjena (Imoapaszeiia) H IOocIeAVIOIHM TEKCTOM JOJIKHO OBITh PABHO OJHHAPHOMY
MeKCTPOYHOMY HHTepBamy (10 MM), a paccTosHIle MeKIY 3arOIOBKOM ITOApa3jena H IIoclIe Hell
CTPOKOH ITpeABIAYIIErO TEKCTA — 2-M OJHHAPHBIM MeKCTPOYHBIM HHTepBanaM (15 vm).

B TexcTe He JOMKHO OBITh PHCYHKOB H TaOmuil Oe3 CChUIOK Ha HHUX. PHCYHKH M TaOIMIBI
pacrionararoTcs B TEKCTE Cpa3y IIOCIE CCBUIOK Ha HHX. PHCYHKHM JIOJKHBI HMETH ITOSCHSIFOIIYIO
HaJIIHCh — Ha3BaHIE PHCYHKA, KOTOpas ITOMEINAETCS IO HMM. PHCYHKH 0003HA4YaroTCsI CIIOBOM
«Prcy. Touka B KOHIE Ha3BaHHA He CTaBHTCHA. PHCYHKH CIeIVeT HYMepPOBaTh ITOCIIEIOBATEIIHHO
apaOCKHMH IH(paMH B CKBO3HOM ITOPSJIKe B IIpe/ielaxX Bceil paOOTHI.

[{ndpoBoii MaTepHan Iienecoo0pa3sHO OoQOpPMISATE B BHAe TaOmmipl. Kaxkmas TaOmiiia
IOIDKHA HMETH 3ar0JIOBOK, KOTOPHIH JOJIKEH OBITh KPaTKHM H OTpakaTh COAEPKHNMOE TaOIIHIIHL.

Hajg HaspaHHeM clipaBa ITHINETCS CIIOBO «Taldmmita» ¢ MOpSAKOBRIM HOMEPOM apadCcKHMI
1HppaMH B CKBO3HOM ITOpSAKE B IIpefielaX Bceil paOoThI. TeMaTHYeCKHIl 3arOJIOBOK ITHIIIYT
CTPOYHBIMH OYKBaMH, KPOME IIEPBOH ITPOIMCHOH. B KOHIlE 3arojIOBKa TOUYKY He CTaBAT. Taldmuiry
CIIeYVeT pasMellaTh TakK, 4TOOBI €e MOKHO OBIIIO YHTaTh Oe3 IMOBOPOTa paloThHl HIIHM KE C
IIOBOPOTOM II0 YacoBOM crpenke. Tabmmary ¢ OONBIIMM KOIHYECTBOM CTPOK JIOIIYCKAETCH
IIEPEHOCHUTD Ha APVIVIO CTpaHMIly. [IpH nmepeHoce TallIHIlbl, Ha CIEAVIOIIEH CTPaHHIIE TIOBTOPSIOT

AOKYMEHT TOATNNCAH YOIOIIKEHIE TaOl.» ¢ VKa3aHHeM HOMepa. [ CIH
SNEKTPOHHOW NOANUCHIO oI - YK .P '
CepTudukar  12000002A633E3D113AD425FB50002000002A6 » C IIEPCHECCHHOH YaCTH B OTACIIBHOH CTPOKE
Bnapeneu: Lebayxoea TateaHa AnekcaHgpoBHa
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TIOpSAKe TOSBIEHHS CCHUIOK B TekcTe. Kakmoe NpHioKeHHe MTOMKHO HAYHHATHCSI C HOBOIT
CTPaHHIIEI H HMETh COJep’KaTellbHBIH 3arolI0BOK, HalledaTaHHBIH KHPHBIM HIPH(TOM. B ImpaBoM
BEpPXHEM VIJIY IIOJl 3arolIOBKOM ITPOIMMCHBIMH OyKBaMH Ile4aTaeTcsS CIIOBO «lIpHIIOKeHHEY.
Hymepaimisa pa3zerioB, ITYHKTOB, TaOJIHIL B KaKIOM ITPHIIOKEHHH CBOSL

CrHCOK peKoMeHyeMOH JIMTePATYPbI

OcHoBHaA JIHTEpaTypa:
1. Mapmankua, M. ©. . Xy : yued. mocodue / M.O. Maprnankus, U.C. I'puropss, 1.H.

Kopaner ;, Ces.-KaB ¢eaep.yH-T. - CraBpomnons : CKOY, 2015. - 228 c¢. - IIpun.: c¢. 221-225. -
bubmiorp.: ¢. 220-221

2 XomueHko I'.II. Heopranmyeckass xuMHSI |OneKTpoHHBIH pecypc| : yueObnuk [/ I'.II
XomueHKo, M.K. Llurosny. — JnekTpoH. TeKCTOBEIE MaHHBIe. — CIIO. : KBaapo, 2017. — 464 c.
— 978-5-91258-082-6. — PexumM goctytma: http://www.iprbookshop.ru/57335.html 10

JlOIOJIHMT eJILHASA JINTEpaTypa:
1 Heopranmieckasgs xuMHSI |OHeKTPOHHBIN pecypc| : maGopaTopHbni mpakTHKyM / C.A.

CokonoBa [H JAp.]. — DOHeKTpoH. TeKCTOBBle JaHHBIe. — BopoHexX: BopoHeXcKmHit
['ocymapcTReHHBIT ArpapHeli YHHBepcHTET HM. Hmmepartopa IleTpa Ileproro, 2017. — 93 ¢. —
2227-8397. — Pexym poctyta: http://www.iprbookshop.ru/72709.html

2 Heopranmieckasd xXUMHSI |OIeKTPOHHBIN pecypc| : maGopaTopHbni mpakTHKyM / O.B.
JlpsikoHOBa [H 1Op.]. — OIeKTpOH. TeKCTOBBIE JaHHBIe. — BopoHexX: BopoHeXKcKHit
['ocymapcTBeHHBIT ArpapHbIH YHHBePCHTET UM. HiMriepartopa llerpa Ilepeoro, 2016. — 150 ¢. —
2227-8397. — Pexum gocryia: http://www.iprbookshop.1ru/72708 html

YueOHO-MeTOoANYeCKAA JIUTepaTypa:
1 MeTtoandeckne yKa3aHH 10 BEITIOITHEHHIO J1a00PaTOPHBIX PadoT Mo AUCHIIUIHHE « O0I1Ias

H HEeOpraHWyecKas XHMHSI» IS CTYAEHTOB HaIparlleHHs IoAroroBkH 19.03.04 TexHomorms
ITPOAYKIIHH H OpraHH3aIHs O0INeCTBEHHOIO ITHTAHH 4.

2. OJIEKTPOHHBIH KYPC JIEKIHH IO AHCHHMIUIMHE «OOIMass M HeOpraHH4YecKas XHMHS) I
CTYAEHTOB  HamparIeHHIIOAroTroBKH19.03.04  TexHoIorus MPOAYKIIMM M OpraHH3al[isd
OOIIECTBEHHOI'O ITMTAHH .

HuTepHeT-pecypcehr:
1. http://biblioclub.ru - 3bC «YHHBepcHTeTCKas OHOMMOTEKA OHIIANHY,
2. http://www.iprbookshop.ru - 3bC «IPRbooks»;
3. http://www.consultant.ru - CripaBouHO-ITpaBroBas cucreMa KoHcyneranTlimroc;
4. http://catalog.ncstu.ru/ - SnekTpoHHad oHoOmioTeka CKDY,
5. antiplagiat.ru - 3A0 « Autu Ilmaruaty.
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