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BBEJ/IEHUE
JHucrnmHa « OCHOBEL OOIIEH M HEOPTIaHMYECKON XHMHH» OCBAMBAETCS CTYIAEHTAMH B TEYEHIE
162 yacoB. YacTh aTOro BpeMeHH (143,25 yac) OTBOJHUTCSI HAa CAMOCTOSTEIBHYIO, HIIH BHEAYIHTOPHYIO,
paboTy CTYJAEHTOB, Apyrad 4acTh (6 YacoB) — 3TO ayJHTOPHBEIE (POPMBEI PadOTHI (JIEKIIHOHHBIE H
Ta0OpaTOPHBIE 3aHITHS ), KOTOPBIE OPTaHH3YIOTCSA HEIIOCPEACTBEHHO ITPENoJaBaTeIeM.

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

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

Ko BceM nmabopaTOpHEIM 3aHSTHSM [aH IepeyeHb Hanbomee BaXKHBIX BOIIPOCOB, HEOOXOMHMBIX IS
YCBOEHH S, a TaKXe IIPHUBEIAEH CIHMCOK OCHOBHOH M JOITOMHUTEIBPHOH JIHTEPATYPhI, HEOOXOMUMOH IS
H3VUEHHAL.

J171s1 BEITOIMHEHH S ITabopaTOpPHOH paboTel HeOOXOAHMO BECTH KOHCIIEKT B OTJEIIPHOH TeTpaaH. TaKoH
KOHCITEKT MOKET OBITh B (pOpPME IUIaHA C OITHCaHHe LIEIH Pad0Thl, OCHOBHBIX MAaTEPHAJIOB H 000D YIOBaHHSL,
BKCITEPHMEHTA M BBIBOJIA.

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

TOBAPOBCACHH .
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JladbopaTtopHasn padora Ne 1
Tema: 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,

ITOJIIYUCHHE H CBOHCTBA ElIuI(bGTEpHDI"G THAPOKCHAA, ITOIIVUCHHE HEPACTBOPHMBIX B BOJIC OCHOBaHHII.

Dopmupyemoble Komnemernuuu: YK-1; OIIK-2

TEﬂpEﬂIHHECKﬂH ygacms: B XHMIIHL Bce I'vﬂ-IDI"DﬂﬁpEIBHE HCOPI'aHHYCCKHX BCIICCIB. IIPHHATO Pa3ACiIATD

Hda JABC IPYIOIBEI — IIPOCTBEIC H CIIOMKHBIC. HPGCTLIE BEIIECTEA ITIOAPA3ACIIAOTCA Had MCETAILIIBI H
HeMeTalllmbl. A CIOXKHBIE — Ha ITPOH3BOJAHBIC OT ITPOCTEIX, DﬁpﬂBGBEH—]HLIE IIVIEM HX B3aHMOJEHCTBHS C

KHCIIOPOAOM, BOZIOH H MCHELY COOOH. BT}" IﬂIﬂCGHd)HKElL[HID HEOPI'aHHYCCKIX BCIHICCTE B BHJAC CXCMEI

H300pakaroT CIEAVIOIHM 00pa3oM:
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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 I'PVIIBL. [0 COBpeMEHHOH MEXIVHAPOIHOH HOMEHKIIATYpe Has3BaHMS
OKCHJIOB COCTABIISIOT CIIEAVIOIIMM O0pa3oM: CIOBO «OKCHI», dallee PYCCKOE Ha3BaHHE 3IIEMEHTa B
POIUTEIILHOM ITaJIeKe, CTETIEHh OKHCIIEHHS AIIeMeHTa (ecln oHa repeMeHHa). 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 MeTaJria oOprdHO +1, +2 (pexe +3). O6Gmas popmyna
ocHoBaHMIT Me(OH):, TAe X — 4YHCIO THAPOKCOIPYIMI — KHCIOTHOCTh OcHOBaHHSI (MeOH -

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

H AOKYMEHT MOoANMCAH ) THAPOKCHA», 3dTEM PYCCKOC Hd3BAHHE MCTAlllld B
SNEKTPOHHOWM NOoANUCLIO
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KN CJIOTbDI — crnoxHpie BellleCTBa, MOJIEKYIIBI KOTOPEIX COCTOST M3 OJHOrO MJIM HECKOIBKIX aTOMOB
BOIOPOJIa H KHCIIOTHOIO ocTaTkKa. CocTaB KHCIOT MOKET OBITh BEIpaxkeH oOmei ¢popmynold HxA, roe A
— KHCIIOTHBIH OCTAaTOK. ATOMEBI BOAOPOAa B KHCIIOTaX CITOCOOHBI 3aMEINAThCS MM OOMeHHBaThCS Ha
aTOMBI METAIUIOB, ITPH 3TOM 00pa3yIOTCSI COIIH.

Ecnn xucnora cofepKHT OJHH TaKOH aTOM BOJOpPOAa, TO 3T0 ogHoocHOBHAS kHciaora (HC - 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 KHCIIOTHI ITOApa3leNstoT Ha OeckmciiopoaHbie (Ha:S,
HBr, HI) u xmcnopoaconepxanie (H3POs4, H2SO3, H2CrO4). B Monekynax KHCIOPOACOAePIKaITHX
KIHCIOT aTOMBI BOJOPOJIa CBS3aHBI Yepes KHCIOPOJ € IeHTpalbHBEIM atomMmoM: H — O — 3. HazpaHusg
OECKHCIIOPOMHBIX KHCJIOT OO0pa3yIOTCS H3 KOPHS PYCCKOIrO HaszBaHHMS HeMeTaljla, COEIHHHTEIbLHOMH
ITIaCHOH -o0- H cjoBa «BogopomHas» (HaoS — cepoBomopomnast). HasaHHSI KHCIOPOACOEP KaIIHM
KHCIIOTaM JaloT TaK: ecld HeMeTamwl (peXe MeTalll), BXONSIIMH B COCTaB KHCIOTHOIO OCTaTKa,
HAaXOJUTCS B BBICIIEH CTEIIEHH OKHMCIIEHHS, TO K KOPHIO PYCCKOIO Ha3BaHHS 3IeMeHTa J00aBIISIOT
cyP(PHKCHI -#-, -e6-, HIIH -06- H Jallee oKoHYaHHe -as- (H2SO4 — cepHasg, H,CrO4 - xpomoBast). Ecin
CTelleHb OKHCIIEHHS IIeHTPalIbHOI'O aTOMa HHJKe, TO HCHOIb3yeTcd cydppukc -ucm- (HxSO3; —
cepHHcTagd). Ecmm HemeTamnm oOpazyeT psSn KHCIIOT, HCIIONB3YIOT H ApyrHe cyddukcel (HCIO —
xnopHoeamuicmast, HC10; — xmopuemast, HC1O3 — xnmopHoeamast, HC1O4 — xmopras).

COJIN — uoHHBIE COEJHHEHHS, COCTOSIIHE M3 KaTHOHOB MeTalIOB (MJIIH aMMOHHS) H aHHOHOB
KHCIOTHBIX OCTAaTKOB. JIOOYIO COIb MOKHO pPacCMATPHBATh KaK IPOAVKT PeakiHH HeHTpaTH3allHH
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 HMEHHTEIBHOM ITaJie’Ke H KaTHOHA METallla B POJHTEILHOM C YKa3aHHEM CTEIleHH
ero OKHCIIEHHS, 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 Kanblpsa, NaH>PO4 - muruapodocdar Hatpnsa. HasBaHHSI 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 paloThI, BRICTARISIOT Ha ITOJIKH TadopaTOPHEIX CTOIOB. Peakiie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIIOTHL H HIETOYH, IaXyuyHe BelllecTBa (HAIIPHMEP, CEpPOBOLOPOLL,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHasS XHMH4YecKas Imocyjla; MpoOHPKH (B IITaTHBeE), KOIOBI, XHMHYeCKHe CcTaKaHBI ITOCIIe Pa0dOThI
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 CTEKISIHHOH XHMHYECKOH ITOCYAOH. OCTATKH Ppa3zOHTOH ITOCYABl YOHPATh C
ITOMOIIBIO COBKA M INETKH;

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

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

-IIPH HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHMe ITOMNMaJaHusa OpbI3r ML
YACTHI[ HA JIMI[O HIIH OAEKAY. IIpH pa30aBIIeHNH KOHIIEHTPHPOBAHHBIX KHCIIOT BIIMBAThH KHCIIOTY B BOXY,
HO He HaoOOopoT;

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

-TOpSIYHE TIPEAMETHI MOKHO CTAaBHTh TOIIBKO HA acOeCTOBBIMl KapTOH, acOeCTHPOBAaHHYIO CETKY IJIH
IPYTVIO CITEIHAIBHYIO ITOACTABKY;

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

-3alpeInacTcs IMPHHUMATE ITHIIY B XHMHYeCKOH 1ad0opaTOpHH H IHTh BOAY M3 1a00paTOPHOH TTOCYIEL. -
-KaTeTOPHYECKH 3aIpelraeTcs ImpodoBaTh peaKTHBEI Ha BKYC;

-IIPH TIOMAMAHHKM Ha JIHI0 HIM PYKH OPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT IIOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CIIa0BIM PacTBOPOM COABI. INENOYH CIEAYET CMBIBATh O TEX IIOP, IMOKa YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIoIlaia, He IepecTaHeT OBITh CKOIB3KHM, 3aT€M IIPOMBITH CIIa0BIM PacTBOPOM YKCYCHOMH
KHCJIOTBI H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHaTa Kaims (u3
arTevyKH B Ta0OpaHTCKOH Kadeaphl);

-ITO OKOHYAHITH pﬂ,ﬁﬂTH BBIKIITOYIITE H3 CCTH BCC BHEETPGHI)HﬁGpBI:, IICPEKPLBITE I1OJATYy I'd3d H BOJbL B
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OneIT Nel. KHCIIOTHO-OCHOBHEBIE CBOHCTRBAa OKCHIIOB

PactBopure B BOJIE B ONHOH ITPOOHPKE OKCHJ KalbIlMs, B APYIOH - JHOKCH] VITIEpoJa. B IepByro
IMPOOHPKY HOO0aBBTE INENOTKY Iopormka 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 npoOupky mgodaBbTe 2-3 Kalum JTaKMyca H IO IBETY HHJAHKATOPa OIIPEJelHTE
XapaKTep MOMTYUEHHOT O pacTBOpa. CHaenanTe BEIBOJ O KHCIIOTHO-OCHOBHBIX CBOMCTBAX JAHHBIX OKCHIIOB
H TIONYYEHHBIX THAPOKCHIOB. Harmmmmite vypaBHeHHS peakumi. Mccaeayire B3aHMOIESHCTBHE
PACTBOPEHHBIX THAPOKCHIOB APYT C APYTOM H C PAaCTBOPOM CEPHOH KHCIIOTHI.

OnbIir Ne2. KHCIIOTHO-OCHOBHBIE CBOHCTBA THIPOKCHIOB

K pactBopam comeli N1SO4 u NaxSiO3 (2-3 m1) goGaBeTe Takoe ke KommdecTBO mignoun (NaOH) u
kucinoTel (HCI). Ilpn BeITafieHHH OCaZKOB TPYAHOPACTBOPHMEIX THIPOKCHIOB HHKEISI H KPEMHHS
YCTAHOBHTE HX KICIOTHO-OCHOBHBIE CBOICTBa, IpHOaBRIIa K ocagkaM HCl u NaOH. Harmmmoire
YPaBHEHHS PEAKINIIL B MOIIEKYIISIPHOM H HOHHOM BH/JIE.

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

B npoGupky HaneiTe 2-3 MII pacTBOpa XJIOPHJA XpoMa HIIH XJIOPHJa alfOMHHHSI (II0 BEIOOPY) H IIO
KarupsiM ITpHOapisiiTe pactBop ménoun (NaOH mnm KOH) go oOpa3zoBaHHS YCTOHYHBOIO OCajIKa.
Pasgemite ocagoK Ha JBe ITPOOHPKH: B OIHY IIPIJIEHTE PacTBOP LIEIOUH, B APYIVIO - PACTBOP KHCIIOTHI
110 pacTBOPEHH S ocafKa. CIenanre BEIBOM, COCTABbTE YPaBHEHM S PEAKIHI.

OnbIir Ned. [JonydeHHe HEPACTBOPHMEBIX B BOJAE OCHOBAHHIH

B orpensHBIE MPOOHPKH HalIeHTe IO 2-3 MII pacTBOPOB XIIOPHAA Kelesa, Cylb(aTa MeIH H cyib(daTa
MarHus. lIpmienTe B Kaxayro IpoOHPKY I10 KaIUISIM PacTBOP INENOYH. COCTaBbTE YPaBHEHHS PEAKI[HI,
OTMETHTE I[BET BBIITABIIINX OCAIKOB.

Onbir NeS. KHCIIOTHO-OCHOBHBIE CBOHCTBA COIIEH

A. CBOHCTBa KHCJIOH COIH. IS ITOIMYYEHHS KHCIIOH COIH HCIIONB3YHTE PACTBOP THAPOKCHIA KaJIBI[HSI
WIH OapHs U JHOKCHJ yrilepoAa. KakoH M3 yKa3aHHBIX PEAKTHBOB CIEAVET B3SATh B H30BITKe? OOpaTtHTe
BHIMAHHE Ha TO, YTO IIPH ITPOITYCKAaHHH TOoKa CO:2 uepe3 pacTBOp TMIAPOKCHAA BHayaiae oOpasyeTrcs
OCaJIOK CPeTHEH COIM, KOTOPBIH IIPH JallbHEHIIEM ITPOITYCKAaHHH JHOKCHIA YITIEPOJa PacTBOPSETCI U
IIEPEXOOUT B PacTBOPHMBINI THApoKapOoHaT. COCTaBhTE VPaBHEHHS peakiuil. YeM HYXHO
TIToJIeHCcTBOBaTh Ha IrHApoKkapOoHat (pactBopoM HCI mm NaOH), 4yToOFI mepeBecTH €ro CHOBa B 0CaJ 0K
CpeJHeH comH?

B. CBolicTBa OCHOBHOH COMH. /[1 ITOTy4eHHS OCHOBHOH COIH HCIIOIB3YHTE pacTBOP CYIb(ara MeJIH,

n00aBIIsIsI K HeEMY II0 KaruraMm pactBop NaOH u mepemenmBasg cOAepKHMOe ITPOOHPKH CTEKIISHHOH

rraTrarrrasayr | lanrry vramwaamamyssn vrrArravsrrry afasanmwramoasrr sn

) ORI FORPGAT] aJJ0OK OCHOBHOI'O Cylb(ara MeqH. Kakoro ILBeTa
| 3NEKTPOHHOW NOAMNUCHIO .
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(Ha KakoH?) B CBS3H ¢ OOpa3zoBaHHeM THApoKcHAa. CoCTaBbTe YpaBHEHHS peakipii. OTYET IO
Ta00paTOPHOH padoTe 0pOPMHTE Ha IBYX Pa3BEPHYTHIX IIHCTAaX TeTpagn (JTaDOpaTOPHOIO KYpHaIa).

Tpebosanusa K oghopmiieHIo 1ad0p amopHoil pad onsl 1 OMUenty.

| .BeimonmHeHne m1adopaTOpHBEIX PadoT COMPOBOKIAIOT 3armcsaMH B IadopaTopHOM KypHaine. Ha
TUTYIIBHOM JIHCTE JIaOOPAaTOPHOIrO KYpHalla JOIKHBEI OBITH ITPECTABIIEHBI. 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 BBIIIOJTHEHHS pabOTHI,

*I[eTIb PAdOTHI;

*000pYIOBAHHE M MaTEPHAIIBL,

*KpaTKOE T€OPETHUECKOE 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 KYPHAJI HYKHO BECTH YHCTO H aKKYPAaTHO, 3aITHCH JOIKHBI OBIThH JJAKOHHYHBIMH.
4.OTYET O IIPOBeAEHHOM PadoTe MPOBEPSET H ITOAITHCHIBAET ITPEIIOLABATEND.

5.K cmaue 3auéra 1o malopaTOpHOMY TIPAaKTHKYMY JOITYCKAIOTCS CTYIAEHTHI, BBITIOIHHBIIIE H
IIOAIINCABIIME Y IIPErojaBareilsd BCe JOMaIlHHE M J1abopaTopHble palOTHl, CHABIINE KOIUIOKBHYMEIL,
AKTHBHO YYaCTBOBARBIIIHE B padoTe CEMHHAPOB.

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

K OHMPOJiIbHbBIE 601D OCHI .

1. OCHOBHBIE KJIaCCHI HEOPraHHYECKHX COeMHHeHHI. MeXITyHapoaHass 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» IS CTYAEHTOB HamparileHHS ITOAroToBKH 19.03.04 TexXHOIOrHs IPOAYKIHH H OpraHH3allH s
OOINECTBEHHOIO ITHTaHHS.

2. MerognyeckHe VYKasaHHS I OOYYArOIMXCS 10 OpraHM3alHd H ITPOBEACHHUIO CaMOCTOSTEIILHOH
paboTHI 11O JUCIMIUINHE « HeopraHmyeckass XUMHS» 719 CTYASHTOB HAITpaBIeHH A TOAroToBKH 19.03.04
TexXHOIOrHs NMPOAYKIIMH H OPTraHH3aIs OOIIECTBEHHOIO ITMTAHH 4.

3.Heopranmdeckass xumHsa | OneKTpoHHBIH pecype| : nmadopaTopHseni mpakTHKyMm / C.A. Cokonora [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: BopoHexkckmi ['ocymapCcTBeHHBIH ATpapHBIH
Yuupepcurer uMm. Mmameparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM m0CTyIIA:
http://www.iprbookshop.ru/72708.html

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

Ilens padombi: I/IB}“IHTL YCTAHOBKY H MCTOIHKY OIIPpCACIICHHA SKBHBAJIEHTHOH MAaccChl I[HHKAa IIO

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

Dopmupyemoble Komnemernuuu: YK-1, OlIK-2.

Teopemiuueckasn uacms:

M3 3akoHa IIOCTOSIHCTIBA COCTaBa, KPAaTHBIX M OOBEMHBIX OTHOIIEHMII CIIEOYeT, YTO 3JIeMeHTEL
COEIMHSIIOTCS IPYT ¢ IPYTOM B CTPOrO OIPEJETEHHBIX 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/KHTCSA YHCIIO YAaCTHI[ JII000TO OMPENENIeMOro copTa, PaBHOE IIOCTOSHHOI
Aporazpo (6,02 ‘10*"). Hamprmep: 3 -10°* Monekyn BOABI cOCTAaBIT 5 Monbk. MoasHaa (MonapHas)
Mmacca BellecTBa B TpaMMaxX YHCIEHHO PaBHA ero OTHOCHTENBHOI MOIEKYILIPHOH (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 paBHEI 18 1 16 a.e. M.,

NOKYMEHT NOANUCAH
] SNEKTPOHHOW MOAMUCHLIO KEUBEAICHMOM 3J1eMeHmd HA3hIBASTCS TaKOe ero
CepTuchukar:  12000002A633E3D113AD425FB50002000002A6
IBnaaenen;: O LLE6ayxosA TaTbiHa AHeKkCaHOpoBHA B BOZOPOJAa MM 3aMeIllaeT TO K& KOIHYECTBO
| [lencTBTeneH: 6 20.08.2021 16 /20/08.2022 p, B coequHeHnsax HBr, H.O, PH3; skBHBaeHTEI



OpoMa, KHcIIOopoja, (ocdopa COOTBETCTBEHHO paBHBI 1 Moimb, 1/2 momnb, 1/3 Mombk. Macca ogHOTO
SKBHBAJIEHTA HA3BIBACTCS €0 IK6UEWICHMHOU Mdaccoi. Tak, B IIPHUBEJCHHBIX BEIIE IIPHMEpPaX,
SKBHBAJIEHTHBIE Macchl Opoma, KHcIopoaa, ¢gocopa COOTBETCTBEHHO paBHBI 79,9 r/mons, 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
rOO0ro APYIoro BeIllecTBa. PacyeThl, CBA3aHHBIE C OIPeelIeHHEM 3KBHBAJIEHTHBIX MAacC, ITPOBOISTCS
10 3aAKOHY 3IK6U6AeHmMO6. MacChl (OOBEMBI) PEarHpPyIOMMX JIPYr C JPYTOM  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) pearHPYIOITHX BeIECTB;
0, (Vaxs ) - 5KBHBaJIEHTHBIE MacChl (OOBEMBI).
OKBHBAIEHTHYIO MacCy ITPOCTOr0 BeIleCTBAa MOJKHO BRIMHCIHTH IO (POpMYyTIE:

M
3 =—=

B

I'Ac M - MOJIbHAA MACCaA d4TOMd JJICMCEHTA,

B - BalIeHTHOCTB SIIeMeHTa.
TEII{:, HAIIPHMED, SKBHBAJICHTHBIC MACCBI BOJOPOA4d H KHCIIOPO/Jd COOTBECTCTBCHHO PABHBL.

1 16
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 PABHBI:

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
SNEKTPOHHOW NOANMNCBIO
Ceptudukar: - 12000002A633E3D113AD425FB50002000002A6 _ M ro4 M FLIC. OC T T
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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
KHCIIOPOAAa., ] — 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, KOHII[EHTPHPOBAHHEBIE KHCIOTHI M INEINOYH, IaXyuyHe Bel[ecTBa (HAIIPHMED, CEPOBOIOPOL,
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 J140 Op AnOpHOIL_pad ombl.

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

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

-IIPU OIPeJelleHHH 3allaxa BEINEeCTB OTBEPCTHE COCYAA Jep:KaTh Ha pacCcTOSHHUM 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 HIIH OJIEKAY. ITPH pa30aBIIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BOLY,
HO He HaoOOopoT;

-IIpH HarpeBaHHH ITIPOOHPKH HE JIepKaTh €€ OTBEPCTHEM K ceOe HIIHM B CTOPOHY COCE/la. HE HAKIIOHSTHCS
HaJ HarpeBaeMOH KHIKOCTBIO BO H30eKaHIe TTONafaHi 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 BIIEKTPOoIIpHOopaMi 0e3 COOTBETCTBYIOIIET O HHCTPYKTaka. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJJINYecKHe IMpeAMETHI (TPYOBI, KpaHbI H T.I1.). 3aIlpellacTcs BKIIFOYaTh H
BBIKIIFOYATh SIIEKTPOIIPHOOPEI MOKPBIMH pPYKaMH, a TaKXe IIOIbh30BaThCSI HEHCIIPABHBIMH HIIH
HMEIOIIHMI OT'OJIEHHEIE IIPOBOAA IIPHOOpaMI ;

-3allpeIacTCs MPHHNMATE ITHIIY B XHUMHYECKOH JTa00paTOPHH U IHTH BOAY M3 I1a00paT OPHOH 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 CMBIBATE JO TCX IIOP, IIOKA YVHACTOK KOXKIL, Ha

oSt ilal st d "!"!"—:.' RIS TEARTESTE s T AR RN ST, ‘.""'-"".."!' Frow S T Ay " 1
) ROOMERT RBRREHT M, 3aT€M TIPOMEBITH CITaGBIM PAacTBOPOM YKCYCHOI
, 3NEKTPOHHOWM MOANUCHIO - 20
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-II0 OKOHYAHHH PadoThl BEIKIIFOYHTE H3 CETH BCE ANeKTPOIPHOOPHI, IePEKPHITEH IMTOJauy ra3a H BOALI 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 rmpoBOISAT COITTacHO 3aKOHY SKBHBAJIEHTOB 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. OnpenenuTts 00bEM 00pa3yIOIIErocs BOA0poaa MIPHOOPOM (CM. PHCYHOK):
JI11 3TOro 3aIlOIHHTE BOMOH A0 ropia Koidy 1. IIMoTHO BCcTaBUTH ITPOOKY 2 B rOprino KOIOwl. CHATH
H30THYTVYIO IMPOOHPKY 3. OTKPBITH 3aXKHM 0, 3aIlOIHHTE TPYOKY 5 BOAOH, 3aKPBITh 3aKHM. IIpoBepHTH
FEPMETHYHOCTE MIPHOOpPA: IUIOTHO HAJAETh IIPOOHPKY 3, OTKPBITH 3aKHM, M, €CIIH BOJA HE BBITEKAET M3
TPYOKH 5, TO IIPHOOP repMETHYEH. 3aKPBITh 3aKHM, BBUIMTH BOAY H3 IIPHEMHOH CKIIIHKH /. BOpOHKOH
3aJIMTh JIO TIOJIOBHHEI B IIPOOHPKY 3 PacTBOP COITHOH KHCIIOTHI (KOHI[EHTPAIIHS COISTHOH KHCIIOTEI 1:1).
[IomoHUThF Ha COrHYTOE KOJIEHO TIPOOHPKH B3BEIIEHHYIO I'paHYIy IMHKA. [[IIOTHO IIpHCOEIHHHUTEH
IMpoOHPKY, HAJAEB Ha IMPoOKY B TpYOKe 4. OTKPRITh 3aKUM 0, H, HAKIIOHHB IIPHOOP, CTOIKHYTEH I'PaHyIIy
B pacTtBop HCl. Bergensronniiics Bogopod OyeT BRITECHSITh BOAY H3 KOIOH 1 B cTakaH 7.
[Tocne okOHYAaHHS peakIHH (TeMIlepaTypa pacTBopa B IpoOHpKe JOMKHa OBITh paBHA 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 P ,EIEI'WMEHT NOANUCAH T OT TCMIICPATYPHhI. HeoOxomMeIe JaHHBIE B3STh

SNEKTPOHHOW NOAMUCHIO
1Ceprudpukat: ' 12000002A633E3D113AD425FB50002000002A6
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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 BoAopoaa Imo popMmyiie (2) pacCUHTaTh SKBHBAIEHT IHHKA 10 gopmydie (1).

OO0s3aTEeNBHO OIPENEINTE OTHOCHTEILHYIO OIIIHOKY OIIBITA:

32,68 - Dznm
32,68

* 100%

Or1mroKa,

rae 32,68 — TeopeTHUECKOE 3HAUCHIIE SKBHBAJICHTA I[IHKA.

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

| .BeimonmHeHne 1adopaTOpHBEIX PadoT COMPOBOXKIAIOT 3armcsaMH B IadopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOMKHEI OBITH ITpe/CTaBJIEHBl. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHS H HHHIHAIIBL YYaIler ocsl, HOMep Kypca H IPYIIIbI, Y4eOHBIH TOJT.

2.0T4YeT O BRIITOJIHEHHOH TadopaTOpPHOH padoTe JOIKEH COAEPKaTh CIEAVIOLIIE CBEISHI:

*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 CX&MBI HCITOIIb3YEMBIX ITPHOOPOB;

*HaOITOJeHH T,

*YPpaBHEHHS ITPOTEKAIOIMX PEAKIIIIL,

*PacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

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

4 .OT4YET O TIPOBEIEHHOH paboTe ITPOBEPSET H IOAITHCEIBAET IIPEIlofaBaTelb.

I

.;QGWMEHT na'anCAH Iy HJOIIYCKAIOTCA CTYVIACHTBI, BBIIIOIIHHBIIHE H
SNEKTPOHHOW NOAMUCHIO
1Ceprucpukar! | 12000002A633E3D113AD425FB50002000002A6 Z[ﬂﬁﬂpﬂTﬂpHBIE pﬂﬁGTLI:. CAaBIIHNC KOJUIOKBIYMEIL,

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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6.CTyIeHTHI, TIOTYYHBIIHE 3a4ET 10 Ja00paTOPHOMY ITPAaKTHKYMY, JOITYCKAIOTCSI K cladye SK3aMeHa IT0
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. Xummdeckne peakiini. KiraccHpuKaimsa peakifi.

6.3aKOH COXpaHEeHHS MacChl BEII[eCTBa

7. 3aKOH ITOCTOSIHCTBA COCTaBa

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

Cnucok Jaumepamypol.

1 Merognyeckie yKasaHHS 110 BROTIOMIHEHHIO TabOpaTOpHEIX padoT 1Mo auciinmHe «HeopraHmyeckas
XUMHS» IS CTYAEHTOB HamparileHHS IoAroToBKH 19.03.04 TexHOmMorusg IpOoAYKIHH H OpraHH3alH g
OOINECTBEHHOTO ITHTaHI.

2. Mertognyeckie VyKaszaHHS I OOYYArOIMXCS 10 OpPraHM3alllii H IIPOBEIEHHIO CAMOCTOSTEIBHOM
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'ocymapCcTBeHHBIH ATpapHBIH
Yuupepcurer M. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexxuM AOCTYIIA:
http://www.1prbookshop.ru/72708 . html

JlabopaTopnas padora Ne 3

SNEKTPOHHOW NOAMUCHIO
1CepTidmkar: 12000002A633E3D113AD425FB50002000002A6

|Bnapeneu; lebayxoea TatbAHa AnekcaHApoBHa

A4CChl JHOKCHOA VIJICPOdad IIO MdACCC KOJIOBI

eHJieneeBa — KiranenpoHa.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Dopmupyemole komnemernuuu: YK-1; OIIK-2.

T eopemuileCKda Hdcmb.

MomnekyisipHas Macca, CymMMa MacC aTOMOB, BXOISINHMX B COCTAaB JAaHHOH MOIEKYIIBI, BBIPAKAECTCS B
aTOMHBIX eIMHHI[aX Macchl (a.e. M.). [Tockonbky 1 a.e.M. (MHOrZa HasblBaeMasl JaIbTOH, D) paBHa /12
MAacChl aTOMa HYKIIHJa 2C u B egmmmmax maccel CU cocraBmsaer 1,66057107% kr, To YMHOKEHHE
MOJIEKYIIIPHOI Maccel Ha 1,66057'10°" maeT aGCOMOTHYIO Maccy MOIEKYIBl B KWIIorpamMax. Yarie
TIOIL3VIOTCS Oe3pasMePHON BETMYNMHON Mo - OTHOCHTEIBHOH MOJIEKVIIIPHON MacChl: Mom =M. /D, T1¢
M, -Macca MOJIEKYIIBL X, BEIpaKeHHAs B TeX K€ eIHHHI[aX MacChl (KT, T HIH Jp.), YTO H D. MoIeKyIIpHas
Macca XapakKTepH3YeT CPEMHIOD MACCy MOIEKYIIBI C YUETOM HM30TOIHOIO COCTaBa BCEX 3IIEMEHTOB,
00pasyIOIMX JaHHOE XHMHYECKOe COeqHHEHHE. MHOTTa MOJIEKYIISIPHYIO MAacCy OIPENEIISIOT 1L CMECH
Pa3IIMYHEIX BEIeCTB H3BECTHOIO COCTaBa, HAIIpHMeEp I Bo3AyXa "3 (eKTHBHYIO" MOJIEKYIIIPHYIO
MAaCCy MOKHO TIPHHATE paBHOH 29. AGCOMOTHREIMH MacCaMH MOJIEKYII VIOOHO OIepHpOBaTh B 00IaCTH
(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'PYILI Yd CTHIL,

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

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

COCTABIISIOIMMMH HX aTOMaMH, TO BelM4HHa M, Na IIpeAcTaBiieT cOOOH MOISPHYIO MAacCy 3TOrO
BEI[ECTBA, €QHHHIIBI H3MePEHHS KOTOPOH Kr-MOIb (KHIOMOIb, KM). [ BelecTB, He CoAepsKarlix
MOJIEKYII, a COCTOSIIHX M3 aTOMOB, HOHOB HJIH PaJHKalIOB, OIpeAeiseTcs (popMyIbHas MOISpPHas
Macca, TO €CTh Macca Na YacTHI[, COOTBETCTBYIOIINX ITPHHATOH (pOpPMYIIe BellecTBa. PaHee B XMMHHI
HCIIONIB30BAIM ITOHSATHS I'paMM-MOJIEKYIIa, TpaMM-aTOM, I'PaMM-HOH, TEIEPh - MOIb MOIIEKYI, MOJb
aTOMOB, MOIIb MOHOB, ITOApa3zyMeBas IO STHM Na MOIIEKYJI, aTOMOB, HOHOB H COOTBETCBEHHO HX
MOJISIPHBIE MAaCChI, BRIpaKeHHbIe B IpaMMaXx M KHIorpaMMax. TpaauiiiiOHHO YIIOTPeOIISIOT B KaUeCTBE
CHHOHHMA TepPMHH "MOJIEKYISIPHBIH (MOISPHBIH) Bec", TaK KaK OIpejelleHHe MAcChl ITPOH3BOJHTCS C
ITOMOIIBEO BeCOB. Ho, B OTIIHYHE OT Beca, 3aBHCSILETO OT Teorpa)HYECKHX KOOPAHHAT, Macca SBIISIETCS
MTOCTOSTHHBIM ITapaMETPOM KOJIHYECTBA BellecTBa (IIPH OOBMMHBIX CKOPOCTSX JABHJKEHHS YacTHI[ B

YCIIOBHSIX XHMHYECKHX PeaKIHii), II0OTOMY IIpaBHIbHEE TOBOPHTH "MOJIEKYIISIpHasa Macca'.

ﬁ| AOKYMEHT MNOAMMCAH MeTOZ, (OOOCHOBaHHBIN HccaegoBaHISIMH C.
SNEKTPOHHOW NOAMUCHIO

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

Bnapeneu: LleBayxoea TateAHa AnekcaHapoBHa

) - I'a3a, MOIIAPHaA MacCa KOTOPOI'O ITPHHIIMAJIACH
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IIepBOHAYAJIFHO PaBHOM 2, a IOCIIe Iepexofa K KHCIIOPOAHON eIHHHIE H3MePEHHH MOIEKYIISPHBIX H
aTOMHBIX Macc - 2,010 r. Chneayroompgin 53Tall pasBHTHSI SKCIIEPHMEHTAIBHBIX BO3MOKHOCTEH
OIPEIETIEHH S MOIEKYIISIPHON MaCChI 3aKIIFOYAJICS B HCCIIEOBAHHH XKHIKOCTEH H PACTBOPOB HE JIETYUHX
H He JHCCOLMHPYIOMIMX BEMIECTB ITyTeM H3MePEHHS KOIUIMTaTHBHBIX CBOMCIB (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 pacTBOpPHUTENIEM. (OCHOBHBIM METOIOM OIIPEAEIIEHHS aTOMHBIX U
MOJIEKYIISIPHBIX MacC JIETYUMX BEIIECTB SBISETCSH Mdacc-chnexkmpomempua. J[JI9 UCCIIEIOBAHHS CMECH
coeqHHEHHI  A(PQeKTHBHO  HCIIONB30BAHHE  XpoMamo-macc-cnekmpomempiid.  IIpm  Manon
HHTEHCHBHOCTH IIHKa MOJEKYILIPHOIO HOHA ITPHMeHSIOT 3((y3HOMeTpHYECKHE ITPHCTABKH K Macc-
CIIeKTpoMeTpaM. O py3HoMeTpHUECKHI CIIOcO0 OCHOBAaH Ha TOM, YTO CKOPOCTh BBITEKAHHS Ia3a B
BaKyyM M3 KaMepbl 4Yepe3 OTBEPCTHE, AHAMETP KOTOPOr0 3HAUHTEIBPHO MEHBINE CPEIHETO ITYTH
cBOOOIHOro mpodera MOJIEKYIbI, OOPaTHO IPOITOPIIHOHATIBPHA KBaAPaTHOMY KOPHIO M3 MOJIEKYIISIPHOM
MAacChl BEIIECTBA, CKOPOCTh BBITEKAHHMS KOHTPOIMPYIOT IIO H3MEHEHHIO JaBIEHHS B KaMeEpe.
MomnekyisapHas Macca JIETYYHX COeJHHEHHIH OIpeJeIsSoT TaKkKe MeTOJaMH Ia30BOH XpoMaTorpadHH ¢
ra3oBeIMH BecaMH MaprunHa. IlocrnegHne H3MepSIOT CKOPOCThH IlepeMElleHHs Trasza B KaHalle,
COETHHSIIOIEM TPYOKH, IO KOTOPEIM TeKYT I'a3-HOCHTEIIb H I'a3 H3 XPOMaTOorpa(pHIeCKOH KOJIOHKH, YTO
IIO3BOISIET OIPENEIIATh Pa3sHUILY IUIOTHOCTEH 53THX Ta30B, 3aBHCAINYIO OT MOJIEKVYIISPHOH MAacCCEI
HCCIIEAYEMOrO BellecTBa. MONEKYIIpHYIO MacCcy HM3MEPSIOT JJIS HASHTH()HKAIIHH XHM. COeIHHEHHI,
IUISL  VCTAHOBJIEHMS COJIEPKAHHS OTHCIbHBEIX HYKIHIAOB B COEIUHEHHSX, HaIlpUMEP B BOJE,
HCIIONIB3YEMOH B aTOMHBIX SHEPreTHYECKHX VYCTAHOBKAxX, a Takke IPH HCCIeJOBAaHHMH H CHHTE3E
BBICOKOMOJIEKYIIAPHEIX COeQHHEHHII, CBOIICTBA KOTOPBIX CVIIECTBEHHO 3aBHCAT OT HMX MOIIEKVIISPHOI
Maccel. CpeaHHe 3HAauYeHHS MOJIEKYIIIPHBEIX MAacC IIONHMEPOB VCTAHABIIMBAIOT C  ITOMOIIBIO
IIEPEYHCIIEHHBIX BHIIIIE METOJOB, OCHOBAaHHBIX Ha KOJUIMTaTHBHBIX CBOMCTBAX pa30aBIIEHHBIX
PacTBOPOB, IIO0 YHCIY JABOHHBIX cB3eH ("MSTKHM' 030HOMH30M) HIH (PYHKIHOHAIBHBIX TI'PYIOI
(MeTomaMH (PYHKIIHOHAILHOI'O aHaH3a), a TaKXKe II0 TaKHM CBOMCTBAM HX PacTBOPOB, KaK BSBKOCTb,
cBeTopaccesHHe. CpeaHHe 3HAYEHHS MOJIEKYIISPHBIX MACC IIOIIHMEPOB  BBICOKOH  CTEIIEHH

IMOIMMCEPH3AIHIT OIIPCACIIAIOT ITO HX PCOIIOIHMYCCKHM XapPaKTCPHCTHEKAM.

Qb opy0 06 aHue U Mamepuabl.

PeakTHBEI, HEOOXOMHUMEIE JJIS JaHHOH padOTHI, BRICTABJISIIOT Ha ITOJIKH J1ad0OpaTOPHBEIX CTOIOB. Penkue
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INENOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,

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

| NOKYMEHT NoanncAH

| ANEKTPOHHOW MOAMUACHIO 3¢), KOMOBI, XHMHUECKHe CTaKaHEl MOCIe PabOTH
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6

"Bnapeneuy; Lebayxoea TateAHa AnekcaHgpoBHa bI, HCIIOJIIB3YCMaAd 1A ITPOBCACHHA OTJCJIBHBIX

| OedcTBuTeneH: ¢ 20.08.2021 no 20.08.2022 dopaHTty.
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TexHuKa 0 e3onacHocmy nPU 6 bINOJIHEHUU J1A0 OpANOPHOIL_Dad Onbl.

-aKKypaTHO 00palarbcsa cO CTEKISHHOH XMMIYECKOH ITOCYAOH. OCTAaTKH pa3OHTOH IOCYABl YOUPATh 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 cOCYyAa Aep:KaTh Ha paccTOSHHH 25-30 c¢M OT JIHI[a,
HaIpaBIIssa K ceOe CTPYIO rasa IIOCTYIIaTeIbHBIMH JBIKEHISIMH JIaJOHH OT OTBEPCTHS K JIHIY;

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

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

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

-HEeIb 34 IOJIb30BATHCS AIIeKTporIpHOopaMi Ge3 COOTBETCTBYIOILET O HHCTPYKTaka. ITPH BKIIOYEHHH HX B
CETh Helb3s JepKaThCcs 3a MeTAIDIHYeCKHE ITpeIMeThI (TPYOBI, KpaHbI H T.I1.). 3aIllpellaeTcsl BKIIOYATh H
BBIKITEFOYATh SIIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TakKKe II0JIb30BAaThCSI HEeHCIIPAaBHBIMH HIIH
HMEIOIIHMI OT'OJIEHHEIE IIPOBOAA IIPHOOpaMI ;

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

-IIPH TIOIAJAaHHH Ha JMI0 KM PYKH OPBI3T KOHIIEHTPHPOBAHHBIX KHCIIOT ITOCIE CMBIBAHHS BOJOH
IIPOMBITE CIIAOBIM PACTBOPOM COJBI. INEIOYL CIIEAYET CMBIBATh A0 TeX IOP, IOKa YYaCcTOK KOXKH, Ha
KOTOPBI OHa ITOITala, He MepecTaHeT OBITh CKONIB3KHIM, 3aTeM IIPOMBITH CIIa0BIM PAacTBOPOM VKCYCHOH
KHCIIOTBI M HaJIOKHTh ITOBS3BKY H3 BaThl, CMOYeHHOH 3%-HBIM pPacTBOPOM IlepMaHTaHaTa Kaanusg (H3
aInTeyKH B TaOOpaHTCKOH Kadeaphl);

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

-000 BCEX HECYACTHBIX CIYYasx HeMeIJIeHHO COOOIIaTh IPeIofaBaTelro HiIH 1a00opaHTYy.

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 R NIRRT AR TR ARE YA LY RN AR Th SR Tew reras BRI T O “.'"'.i e T ] M "
] .

| AOKYMEHT NMogarnncAH i
- SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

.| Bnapeneuy; llebayxoea TateAHa AnekcaHapoBHa

||::|3
_ (2),
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Vv
Mco2 — Macca JHOKCHIa YIjIeponaa, I ;
V  — 06béM CO2 IIpH HOPMATBHBIX YCIIOBHSX, CM- ;
224 — 00BéM 1 T/ MO moO0ro raza npH HopMalnbHBIX 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 ITOCTOSHHAS, paBHas 8,314 J[)x/Moimb o K;

T — temMmeparypa, K.
IlocneoosamenvHocms 6bINOJIHEHUA PADOMIbL:
1. 3axkpeITh IIPOOKOH CYXVIO KOJIOY, IIPHTOTOBIECHHYIO J1aDOpaHTOM IS OIbITa. BOCKOBEIM
KapaHAaIlloM OTMETHTH Ha KOJIOe HMKHHH KpaH IIPOoOKH. B3BECHTH HAa TEXHHYECKHX BecaxX KoIdy ¢
BO3YXOM (m;). OmycTuTh B KonOy Ha 1-2 MHHYTHI TPYOKY, ITO KOTOPOH HAET TOK YITIEKHCIIOIO Ia3a.
3aTeM ITOAHECTH K OTBEPCTHIO TPYOKH I'OPSIIYVIO JIYUHHKY. €CIIH OHA TaCHET, 3HAYMT KOJ0a ITOIHOCTHIO
3aIlOJITHEHA VITIEKHCIBIM Ta30M. 3aKphITh KOIOy IPoOKOH A0 METKH H B3BecHTh (m»). Emé pas
3aITOJIHUTE KOJIOY I'a30M H B3BECHTE (In3). Pe3ylIbTaThl 3THX JBYX B3BEINMHBAHHI HE JOIKHBI OTIIMYATH CS
Oomnee ueM Ha 0,01r. /[71g pacyéTOB HCIIOIL30BATh CPEeIHHE JTaHHEIE.
2.  BuuiuTh BOAY B KOIOY 1O METKH, 3aTEM IIEPEIMTE €€ B MEPHBIH IIIUTHHIP H H3MEPHTH 0OBEM BOJIBI
(kom0OHI) - V.
3.  Sammcate 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 BO3yXa B KOJIOE 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 spona 1o gopmynam (1), (2), (3). Hafirn cpexnee
) Bnageneu; Webayxoea TaTeAHa AnekcaHgpoBHa OPMYIIE

HNencreutened: ¢ 20.08.2021 no 20.08.2022
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* 100%

OrnmoKa,

rae 44 — DeNCTBHTEIIRHOE 3HAUEHHE MOJIEKYIIIPHOH Macchl CO».

Ipebosarusn K 0hopmieHiLo 140 op amopHoIL padomsl i omuemy:

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

2.0OTYET O BRINOJHEHHOH JTa00paTOpHOH padoTe JOIIKEH COAEPKaTh CIEIVIOIIIE CRBEIEHII:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*[aTy BBITIOITHEHHS pabOTHI,

*I[eTIb PAOOTHI;

*000pYIOBAaHHE M MaTEPHAIILI,

*KPATKOE TEOPETHUYECKOE OIHCAHIE;

*HOMEP H Ha3BaHHE OIIBITA,

*KpPaTKOE OIMCcaHHe Xoj1a paboThI ¢ YKa3aHHEM YCIIOBHI ITPOBEIeHHS OIBITA,

*PHCYHKH M CXEMBI HCITOIB3YEMBIX ITPHOOPOB;

*HAOIFOIEHH T,

*YPaBHEHHNS ITPOTEKAFOIINX PEAKIHIL,

*pPacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOIKHEBI OBITH JIAKOHITYHBIMII.
4.0OT4ET O IMPOBEAEHHOH paboTe IIPOBEPSET H ITOAIIHUCHIBAET ITPEIIOJABATEND.

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

6.CTYIEHTHL, TTOIYYHEBIIHE 3a4ET 110 JTa0OpaTOPHOMY ITPAaKTHKYMY, JOITYCKAIOTCS K cllaue SK3aMeHa I10
KYPCY HEOPraHHYECKOH XHMHH.

K OHMPO.IbHbLIE 60NPOCHI .

I OCHOBHBIE TIOHATHS XHMHYECKHH 53JIEMEHT, aToM, MOJIEKYylIa, OTHOCHTEIbHAas aToOMHas M
MOIIEKYIISIpPHAS Macca.

2 IIpocToe U CIIOKHOE BEINECTRO.

3. KomnuectBo BelecTBa, MOJIb, MOJSpPHAS Macca, SKBHBAJIEHT, MOIIIpPHAs Macca SKBHBAJIEHTA.

e e AT MOAMGAN 7 77T 2770H TIOCTOSHCTBA COCTaBa, 3aKOH SKBHBATIEHTOB,

| SNEKTPOHHOW NOAMUCHIO
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Cnucox um epamypasl.

1. Mertognyeckne yKasaHHS 110 BROIOMIHEHHIO JTabopaTOPHEIX padoT 1Mo JucHiUmHe «HeopraHmiueckas
XUMHS» IS CTYAEHTOB HamparileHHS ITOAroToBKH 19.03.04 TexXHOIOrHs IPOAYKIHH H OpraHH3allH s
OOINECTBEHHOIO ITHTaHHS.

2. MetognyeckHe VYKaszaHHS I OOYYAIOIMXCS 10 OpraHM3alliH H IIPOBEIEHHIO CaMOCT OSTEIBHOH
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 HeopraHnmyeckasd XHUMHS | OneKTpoHHEIT pecypc| : mabopatopHsri nmpakTHKyM / O.B. JIpsSIKoHOBa [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 4

Tema: KoMILIeKCHBIE coeMHEHUA

Ileny padomsr: TTomydeHHe aKBAKOMIIEKCOB, PEaKIIMH TePMOIH3a. [lonyueHne akBakomuiekcoB Cu?t ,

Ni*, Cr’*, momyueHHe H CBOMCTBA T'HIPOKCOKOMIUIEKCOB OJIOBA H XpOMa, ITONIyYEeHHE
AMHHOKOMIUIEKCOB H aI[HJIOKOMIUIEKCOB, H3YUeHHE JBOHHEIX COJIEH.

Dopmupyemoble Komnemernuuu: YK-1, OlIK-2.

Teopemiuueckasn 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 IOJI0KeHH SI H TTOHATHA KOOPAHHAIHOHHON TEOPHIL.

JI1s1 OOBSICHEHHS CTPOEHHS H CBONCTB KOMIUIEKCHBIX COeQHHEHHI B 1893 I. IIBEHIAPCKHM XHMIKOM 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 GﬁpﬂSGEﬂI—HIEM ITPOCTBIX CGE,I[HHEI—]IIf[: TTOTYUHHATOIIIIXCH TCOPHH

marrarrmrraamrr [ TAa srasrassrrans mrramrrr s moAaTrAarrmrros amr F
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[Iox peHcTBHEM CIUI ITIABHOH H ITOOOYHOH BaJIEHTHOCTH aTOMBI CTPEMSTCS PaBHOMEPHO OKPYKHTE ce04
HOHAMM IJIM MOJIEKYIAaMH H SBJIIFOTCS TakKHM o00pa3oM IEHTPOM IIPHTSIKEHHS. Takue aTOMEI
HA3BIBAIOTCSI  LeHMPAAbHuIMU Wil — KOoMHiekcoobpaszoeamensami.  VOHBI HIM  MOJEKYIIHI,
HETTOCPEACTBEHHO CBS3aHHBIE ¢ KOMIUIEKCOOOPAa30BaTelleM, Ha3bIBAXOT CS Jitie (AH OAMLL.

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

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) HEITOCPEJCTBEHHO CBS3aHHOIO C OIPEeJelIEHHBIM YHCIOM JPYTHX
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 K{}GpaHHfoHGHHDﬁ EMKOCHIL 10 LI OeHNIANH OCHIb 10.

JIuraHael, IIPHCOEOMHEHHBIE K KOMIUIEKCOOOPA30BATEIF0 OIHOH CBS3BIO, 3aHHMAKOT  OIHO
KOOPJHHAIIHOHHOE MecTh H HazbBaroTcsd MoHOAeHTaTHBIMH (Cl, CN°, NCS°). Ecmu xe mHraHf
IIPHCOEANHEH K KOMIUIEKCOOOPA30BAaTEIIO IIOCPEJICTBOM HECKOJIBKUX CBS3€H, TO OH SBIISETCS
romgeHTatHeIM. Harmprmep: SO4% , CO3* SIBISIOTCST OHIEHTaTHBIMH.

KommiekcooOpa3oBpaTelb H IHTAHALI COCTARIISEOT GHYMIPEeHHI00 chepy COSIHHEHNS WIH KOMITIEKC (B
dopMyTax KOMILIEKC 3aKIFOYAIOT B KBaJpaTHBIE CKOOKHM). MOHEI, HE CBS3aHHBIE HEITOCPEACTBEHHO C
KOMITJIEKCOOOpa3BaTEIEM, COCTABIISIIOT GHEULH 00 KOOPOUHALLIOHHYIO cghepy.

HMoHbl BHemmeH cgephl CBS3aHBI MEHEee IIPOYHO 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 nmuTaHma IIPHCOSAUHEHBI 3a CUET ITIABHOHM BAJIEHTHOCTH, a 4 — 3a cueT IMOOOYHOH BaJIEHTHOCTH,
CIIEJIOBATEIbHO KOOPIAMHAIMOHHOE YHCIIO PaBHO 6.

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

KOOPAHHAITHOHHYIO C(epYy:

I+ K1

e
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Kak mpaBHIO KOOPAHHAIMOHHOE YMCIO PaBHO VABOSHHOMY 3apsay KaTHOHAa MeTalla, HaIlpHMEp:
OJHO3APSAHBIE KaTHOHBI HMEIOT KOOPAHHAIMOHHOE YHCJIO PaBHOE 2, 2-X 3apsaHble — 4, a 3-X 3apsIHEIE
— 0. €eCIHM 2JIEMEHT IIPOSBIISIET IIEPEMEHHVIO CTEINEHh OKHCJIEHHS, TO C VBEIIHUYEHHEM €€
KOOPIHHAIITHOHHOE YHCIIO PacTeT. /IS HEKOTOPBRIX KOMIUIEKCOOOpa3oBareiieH KOOPAHHAIIHOHHOE YK CIIO
. +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 KOOPIHHAI[HOHHOE
JHCIIO SBJIIETCSI IIEPeMEHHBIM H 3aBHCHT OT IIPHPOALI HOHOB BHEIMHeH c(epbl H OT YCIOBHII

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 crpykrype BHYTpeHHEH c(ephl pa3IHYaloT BHYTPHKOMIUIEKCHBIE (LIMKIHYECKHE) COeTHHEHHS.
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 cocTaBineHN Ha3BaHH I KOMIUIEKCHBIX COSIHHEHHIT PYKOBOACTBYIOTCS CIIEAYIOIIMMHE ITPaBHIaMH:

- CHayaJa Ha3bIBAaIOT BHYTPEHHIOK c(hepy;

- COCTaBHBIE YaCTH €€ HA3bIBAIOT B CIIEAVIOIIEH ITOCIEAOBATEILHOCTH. JTHTAHAbl aHHOHBI, JMTAHIbI —
MOJIEKYTIBI, KOMITIIEKCOOOpa3oBaTellb. 3alIHCHIBAIOT (POPMYITY B OOPaTHOI ITOCIIeJOBATEIFHOCTH.

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

MOJIEKVIIBI COXDAHSIIOT CBOH Ha3BaHHA. 3a HeKIroueHHeM H->O — dEKBO, NH3 — anmiH.

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

Qb opyoosarnue u mamepuaibl.

PeakTHBEI, HEOOXOMHUMEBIE IS JaHHOH padoThI, BRICTABIISIIOT HA ITOJIKH 1a00paTOPHBIX CTONIOB. Peakie
PeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H IIENOYH, ITaXydyHe BelllecTBa (HaIlpHMep, CepOBOJOPOI,
OpoMHas BOJa H JIP.) XPaHAT B BEITSDKHOM IIKady.

OCHOBHaSI XHMHYECKasd ITocyAa: IIPOOHPKH (B IITaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCIe PadOTEI
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 00paImarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
TIOMOIIBIO COBKA M IMETKH;

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

-IIPH OITPEIEIIEHHH 3allaxXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTosSHHM 25-30 ¢M OT IIHI[a,
HaIpasIIsgd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMH ABIKEHHSAMI JIAJJOHH OT OTBEPCTHS K JIHILY;

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

-IIPH HAarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K ceOe HIH B CTOPOHY COCela. He HAKIIOHSTHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TIOMafaHHs €€ Ha JIMI0, PYKH HIIH OJIe XK1Y,

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

-HEeIIb 35 IOIB30BATHCA ANEKTPOIpHOOpaMH 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 TaKKe IIOJIb30BAaThCSI HEHCIIPABHBEIMH  HIIH
HMEIOIIHMH OTOJIEHHEIE IIPOBOA ITPHOOPAMI;

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

-IIPH TIOMAMAaHNK Ha JIHMI0 HIM PYKH OPEI3T KOHIIEHTPHPOBAHHEIX KHCIIOT IIOCIIE CMBIBAHHS BOIOH
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

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 HeMeIJIEHHO COOOIIATh IMPEIOAaBaTelIio WIH JIa00pPaHTYy.

I pPAKmuidecKkdAa Udcmb.

Onsir Nel. [TonydeHne aKkBaKOMIUIEKCOB.

Harpeiite B QapdopoBoil yamieyke HeOOIBINIOE KOIHYECTBO KPHCTAUIOTHApaTa Ccyib(aTa MeJH.
OTMeThTe IBeT Oe3BOomHOH comH. llocne oxmaxmeHHsa coim (gpapdOpOBYRO YalllKy MOKHO OpaTh
pykaMH) ITpHOaBbTe BoAy. M3MeHeHHe I[BeTa CBA3aHHO ¢ 0Opa3oBaHHeM akBakomruiekca. IIomoOHEIe
oIepalHH IpoesaiTe ¢ KpHCTaIUIOrHApaTaMH Cyib(aTa HHKEJISL, XJIOpHIa XpoMa. Hammuimre peakipm
TEpMOIIN3a H GopMymsl akBakomrriekcos Cu?*, Ni%*, Cr’*.

Onbrr Ne2. B dapdopoBoit yarmeuke HeOOJBINOE KOITHYECTBO KPHCTAIIOB XIOpHAAa KoOalbTa
PacTBOPHTE B HECKOJIBKHX KaIlISIX KOHIEHTPHPOBAHHOH COJSHOH KHCIIOTHI (OCTOPOXKHO C KHCIOTOM,
OIBIT IIPOBOAWTE IIOJ TSroi). OTMeThTe OKpPacKy pacTBOpa, KOTOpas BBI3BaHA OOpa30OBaHHEM
TETPaxXITOPKOOOIBTOBOH KHCIIOTHL. [IpH pa3baBiieHHe ITOIYYEHHOI O PaCTBOPa BOLON OKpPacKa MEHSETCS
Ha PO30BYIO, XapaKTEPHVIO IS THAPAaTHPOBAHHOIO HOHA KoOanbkTa. Harmmmre ypaBHEHHS peaKI[HIL.
Onsir Ne3. [JonydeHHe THAPOKCOKOMIUIEKCOB.

K pacteopy comH I[HHKa IMpHOaBhTe PAcTBOP IETOUH. OOpas3VIOIHICA OCaJOK I'MIPOKCHIA 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 MeIZH IIOCTEIIEHHO IIPH IepeMelIMBaHHH IIH BCTPSXHBAaHHH J0OaBbTE
PacTBOP KOHI[EHTPHPOBAHHOrO amMMmHaka. OOpaTHTe BHHMAHHE Ha TO, YTO OOPasVIOII[HIICS  CHHIII
OCaJIOK THAPOKCHIA MEIH B M30BITKE aMMHAKa PacTBOPSETCS BCIEACTBHE 00pa30OBaHHSA PaCTBOPHMOIO
aMMHaKaTa MeJH. DOTO COIPOBOJKIAeTCS pPe3KHM H3MeHeHHeM IeeTa. MoH TeTpagnammuaMenH (I1I)
MOKHO pa3pylIHTh JoOaBJIeHHeM pacTBopa cyib(aTa HaTpHsd. OOBSICHHTe, IT04eMy? OTH K€ OITBITHI
IIPOBEIHTE C PACTBOPOM COITH Ni%*.

B. B pacTtBope aMMmaka XOpOIIIO pacTBOpSAeTCA XJIopu cepedpa. Ilomyuynre HEMHOIoO ocajika XJIopHjia
cepebpa M3 HHTpaTa cepebpa M PacTBOPHTE €ro B HECKOIBKHX KaIlISX KPEeIKOro amMmmaka. K3
IIOIIYYEHHOI'O pacTBOpa XIIOpHIa IJHaMMHHCEpeOpa MOXKHO BHOBB BRIJIEIHTE XIIOPHZ cepedpa
mo0aBlIeHHeM a30THOH KHCIOTHI. Iloyemy »To mpomcxomur? Comu cepebpa AeHIIHTHBEI, ITO3TOMY
BBUIHBAHTE MX PACTBOPHI IOCIE MPOBEAEHHEIX OIBITOB B CIIEIHAIbHEIE OaHKH C 3THKETKOH " ][4 ciriBa

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
IUXJIOPCEPEOPSAHHON KHCIIOTHI.

B. K pactBopy com Hg*" moGaBbTe IOHEMHOIY pacTBOpa ifommaa Kamrsd. BrImagaeT ocalok HOHIA
PTYTH, KOTOPEIH B H30BITKe KI pactBOpsieTcda ¢ oOpaszopaHHeM OeCI[BETHOI'O TETPaHOLOTrHIpaprupar
(I1)- HOHa.

B. K 1-2 M pactBopa comn Co*" [qoGaBpTe IMENOTKY KPHCTALIMYECKOTO POIAHHIA aMMOHHSL.
OO0paszyeTcss KOMIUIEKCHBIH HOH KOOajlbTa CHHETO I[BETA. ECIM pacTBOp pa3zbaBHTh BOAOH, TO OKpacKa
H3MEHHTCS Ha PO30BYIO, XapaKTEePHYIO JJIS aKBaKOMILIEKCOB KoOabTa (II).

I". Ha pactBop comu xene3a (III) rmopeiicTByiTEe B OJHOH IMPoOHPKE PacTBOPOM HIENOYH, a B IPYTOH -
PacTBOPOM pofaHHja aMMOHHA. OOBSICHUTE IIPOHCXOMSINHE SBIIEHHSI. IOTH PeaKI[HH II03BOJISEOT
OoOGHapyKHBaTb B pacTBopax HOHBE Fe’*. Ha pactBop rekcarmaHodeppara (III) xamis Takxke
IIOAEHCTBYHTE PACTBOPOM INENOYM M pojaHMAa aMMOHHA IloueMy BO BTOpOM ClIydae MBI HE
HAOIIIOaeM PeaKIHil, XapaKTepHBIX I HoHa Fe'™?

OrwIT Ne6. /IBOHHBIE COJIH.

JIBOIMHYIO COIb - amoMOKanHeBhle KBacIbl K2SO4- Al2(SO4); - 24H20O MOXHO paccMaTpHBaTh Kak
KOMIUJIEKCHOE COEQHHEHHE - AHCYIIb(aTOaFOMHHAT KalHsi. B TpH IpoOHpKH HallelTe pacTBOpP 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 OprICTpee, €CIH CTEKIIHHOH ITaJIOYKOH ITOTEpeTh CTeHKH NpoOHpkH). Mo K* mpomre
OTKPBITE pacTBOpoM Na3[Co(NO2)e|. g 3Toro K 1-2 MiI HCIIBITYEMOI'O pacTBOpa J00aBHTH HECKOJIBKO
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 CONMPOBOXKIAIOT 3armicsaMH B J1adopaTopHOM KypHaine. Ha
THUTVIIBHOM IIHMCTE JIaDOPaTOPHOIO KYpHala IONKHEI OBITH ITPEJCTABRIEHBI. Ha3BaHIE YHHBEPCHTETA,
(paMIUTHS H HHHITHAJIBL YYaIller ocsI, HOMep Kypca H I'PYIIIEL, Y4eOHBIH IO,

2.0OTYEeT O BRINOJIHEHHOH JTa00paTOpHOH padoTe JOJIKEH COIEPKaTh CIIeIVIOIIIE CBeIeHI:

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

*I[e]Ib PAOOTHI,

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

*PHCYHKH M CXeMBI HCITOb3YEMBIX ITPHOOPOB,

*HAOIFOIEHH A,

*YPaBHEHHS ITPOTEKAIOIIMX PEAKIIHIL,

*pPacyEThI, TAOIHIIEL, I'PapHKH,

*BBLIBOJIEI.

3.JIabopaTOpHEBIN KYPHAII HYKHO BECTH YHCTO H aKKYPaTHO, 3aITHCH JOJIKHEI OBITh JIAKOHIYHBIMI.
4.0OT14ET O IMpOoBeAEHHOH paboTe IIPOBEPSET M ITOAIIHCHIBAET IIPEIIOJaBaTENb.

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

6.CTYIEHTHL, MTOIYYHEBIIHE 3a4ET IO JIa0OpaTOPHOMY IMPAaKTHKYMY, AOIIYCKAIOTCSA K claue AK3aMeHa II0
KYPCY HEOPraHHYECKON XHMHH.

KoumpoJibHble 60npocsl :

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

Y CTONYNBOCTh KOMIUIEKCHBIX COeQHHEHHI B pacTBOpPax
KomrmiekcooOpa3yrommas crtocoOHOCTb -, P- H d- 37IeMeHTOB
XapakTep XUMHYECKOI CBS3H B KOMITJIEKCHBIX COEIHHEHITX
CTpoeHHE 3MEKTPOHHBIX 000/IOYEK aTOMOB

OJIeKTPOHHEIE (POPMYIIEI

NS W

Cnucok Jumepamypasl.

1 Merognyeckie yKasaHHS 110 BEIITOMIHEHHIO TabopaTOpHBEIX pador 1o auciinmHe «HeopraHmyeckas
XUMIS» OIS CTYIEHTOB HarpaBleHHS IMOATrOTORKH 19.03.04 TexHOMOrHms MpOAVKIIMM H OpraHH3alfHs
OOINECTBEHHOIO ITHTAHNA.

2. Meroanyeckie VyKaszaHHS I OOYYArOIMXCS II0 OpraHM3alH H IPOBEAEHHIO CaMOCTOSTEIIBHOH
paboTEI IO JUCIHIUIHHE « HeopraHmyeckas XUMHS» IJIS CTYIAEHTOB HampaBiIeHH I IToAroToBKH 19.03.04
TexXHOIOrusg MPOAYKIMH H OpraHu3aIis O0IECTBEHHOI O ITHTAHH 4.

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

4 Heopranmdeckass XHMHS | OneKTpOHHEIH pecypce| : maGopatopHseii nmpakTHKyM / O.B. JIpsSKoHOBa [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,

TEMIICPATYPhI, CTICIICHH H3MCJIBUCHIA BECIICCTBA, BJIMAHHA KATdJIH3aTOPOB Ha CKOPOCTh PCAKIIHH,
BIIHAHHA PEAI CHTOB H TEMIICPATYPERI Ha XHMITUCCKOC PABHOBCCHE.

Dopmupyemovre Komnemernuuu: YK-1, OlIK-2.

Teopemiutueckasn uacms.:

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

CAHHHIY BPCMCHH B CAHHHIIC o0BEMa IIPH I'OMOI'€CHHBIX ITPOLECCAX HIIM Ha CIHHIIC ITOBCPXHOCTH ITPH

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 BEIINCCTBA B MOMCHT T |
, C 2 — MOIIAPpHAaA KOHILICHTPAIlHA BEICCTBA B MOMCHT T2 . HUcTtHHHON CKOPOCTBIO XHMHYECKOH PEAKIIHH B

ITAHHBII MOMEHT Ha3BIBAETC IICPBAs ITPOH3BOAHAA KOHILICHT PAIlHII ITO BPEMCHI.

‘|J.'=‘|‘£"'|_‘=—{IT{HII":'_'r = dﬂ%ﬂ&

=4+
dr ar dr

B romMoreHHoOH CHCTCMC_CKOPOCTDb XHMHYECKOH PeakKIlHH 3aBHCHT OT IIPHPOABI PCAl'HPYIOIIHX BCIIICCTE,

HX KOHI[EHTpAI[MH, TeMIlepaTyphl, HAIHYHS KaTallH3aTopa, IIPHCYTCTBHS IIPHMeCEH H ITPHPOILI
pacTBOpPHTENA. B rereporeHHoH cCHCTeMe B3aHMOJISHCTBHE OCYIIECTBIIIETCS Ha ITOBEPXHOCTH paszjella
PEarHpYIOMIMX BEMIECTB, MTO3TOMY 3aBHCHT OT JH(P(QY3HH BellecTBa K IIOBEPXHOCTH (IH( @ y3HOHHEIIT
peXHM), a eci JU((PY3HSI He BIHIeT Ha CKOPOCTh PeaKIHH (KHHETHYECKHI PeXHM), TO IPH ITPOYHX

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

o S

o sreriunigng T R GKYMENT NOAMVCAR 77T T TOTTTTSHTPALMH ONPEAENIETCS 3aKOHOM IEeHCTBYIOIIIX
| SNEKTPOHHOW NOAMWUCHIO 3 .

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

|

KITHIT IIpAMO ITPOIIOPIHOHAJIbHA IIPOH3BCICHIIO
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KOHI[EHTPAI[M PearHpyION[HX BEIeCTB B CTEIEHSIX, PaBHBIX CTEXHOMETPHYECKHM KO3(]QHIfIeHTaM 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 BbIPA3HTCH CIICAYHOITHM DﬁpﬂBDMZ

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

3nech [A] u [B] — MOnIsIpHEIe KOHIIEHT PalHH pearHpyIOIHX BEINeCTB B JAHHBIH MOMEHT BPEMEHH,

Il H 1M - CTeXHOMeTpHYeCKHe KO3(P(HIMEeHTHI IIPH PearHpyIOIHX BelecTBax. HamprmMep, 1 peakIi:
INO+ O, «» 2NO,

IpsMasi H oOpaTHasE CKOPOCTH

1.f;::a = kmci'ﬂcﬂ: : 1.55;.? = krsﬁpc.;fﬂ: '

Ha ITPAKTHKE IIPHXOAHTCA HMCETh JACIIO CO CIIOKHBIMH IIPOIECCAMII, COCTOAIIIMH HE H3 G,[[Hﬂﬁ:, a H3
MHOKECTBaA ITPOCTBIX CTELI[Hﬁ:, Ha3bIBACMBIX 3JICMCHTAPHBIMIT dKTaMI, JIIA KaXJI0H H3 KOT OPBIX 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 IIPHMEpPA ITpsMas peakIisa TPHMOIEKYIISIpHA, a 0OpaTHas OMMOJIEKYIISIpHA..

B GonpIIMHCTBE clIy4yaeB ITOKa3aTelI CTeIeHH IIPH KOHI[EHTPalISIX B YPaBHEHHH 3aKOHA JeHCTBYIOIIHX
MAacc OTIIHYAOTCS OT YHCIAa MOJIEKYH B YPaBHEHHH PEAKIHH. OTO IPOHCXOAUT OTTOTO, YTO YpaBHEHHE
PeaKkIH OTpakaeT IHIIb OOM[MH HTOT mpollecca. [IokazaTenn m H n B MaTeMaTH4YecKOM ypaBHeHHH (1)
HA3BIBAIOT B TAKOM CIIy4ae IOPSAKOM peaKIHH IT0 KaKIOMYy H3 pearHpyIOINHX BelllecTB A i 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, TeMIIepaTyphl H KaTaJlH3aTopa. UHCIeHHO KOHCTAaHTa CKOPOCTH XHMHYeCKOH peaKIlHH paBHa
CKOPOCTH PeaKI[HH ITPH KOHIIEHTPAI[HIX PearHpYIOMIHX BEINECTB, PaBHBIX 1 Monb/m1. OJHAKO peakiHH
HAYT, KaK IIPaBIIIO, IO OTAEIBHBIM CTaIIsIM H OOINYIO CKOPOCTH IIpOllecca OIpedellaieT Hauloiee
MeJIEHHO pPa3BHBAOIIAsACA cTaaus. 11oaToMy ImoKas3aTelH cTeleHeH IIPH KOHIIEHTPAIHIX Pear HP YEOIIHX
BEI[ECTB HE COBMAJAIOT C HX CTEXHOMETPHUYECKHMH KO3((HI[HEHTaMH, a KOHIIEHTPAL[HH HEKOTOPHIX H3
pPearHpyIOIIHX BeIIecTB BOOOIE MOI'YT HE BXOAHUTh B BEIpakeHHe CKOPOCTH XHMHYECKHX PEeaKIHI.

3aBHCHMOCTh KOHCTaHTBI CKOPOCTH PCAKIIHH OT TCMIICPATYPbI MOMKCT OBITH BbIPdKCHA YPdBHCHICM

F AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LLleBayxoea TateAHa AnekcaHapoBHa
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r1e Eacr — BHEPrUS aKTHBAIMH, kK — KOHCTaHTa cKopocTH, T — Temmeparypa, K, ko — KkoHCTaHTa, R —
ra30Bas IIOCTOSHHAL.

OHEPrUeH akKTHBAI[MH HAa3bIBAaeTCAd TO KOIHYECTBO BSHEPIHH, KOTOPOE HAA0 COOOIHTh MO0
pPEarHpVIOIMX BEIECTB IS IIPHBEAEHHS €ro B PEaKI[HOHHOCIIOCOOHOE COCTOSIHHE. OHEPrusd
AKTHBAIIHH B PeaKI[HH He Hcue3aeT H YBEIIMYHBAET TeIUIOBOH 3(D(PEKT peaKI[HH.

[IpH HH3KHX Temreparypax MOXKHO CUHTATh, YTO CKOPOCTh PeaKI[MH BO3pacTaceT IPH 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 caMO OcCTaroIeecs XHMHYECKH HeH3MeHHBIM. KaTalmHTHYecKHe ITPOIECCHl CBOAAICS K
JIBYM THIIAM: TOMOITeHHOMY H IeTeporeHHOMY. IIpH roMOoreHHOM KaTaJIH3e pearHpyIOIHe BellleCTBa H
KaTalIH3aTOP COCTABISIOT OJHO(pA3HYIO CHCTeMY. IIpH TreTeporeHHOM KaTalaH3e pearHpYIOIIHe
BEII[ECTRBA H KaTaJIH3aTOP COCTABISIOT CHCTEMY M3 JBYX (ba3, H KaTalIHMTHYECKHIL IIPOIeCC ITPOTEKaeT Ha
rpaHHIAX pasfgena. CKOpOCTh B3aHMMOJEHCTBHS B 5TOM CIy4ae IIPOIMOPIHOHAIbHA ITOBEPXHOCTH
pazzena ¢as.

Bce xXuMIUeckHe peaKI[MH MOYKHO pa3JelHTh Ha HeoOpaTHMEIe, HaIllpaBIeHHe KOTOPBIX He 3aBHCHT OT
BHEINTHIX VCIOBHIL, M OOpaTHMBIe, HaIlpaBIcHHE KOTOPBIX MOKEeT H3MEHITHCSI B 3aBHCHMOCTH OT
TEMIIEPATYpPhl, KOHIIEHTPAIMH M JaBICHHA. BOIBIIMHCTBO peakIipii oOparuMo. OHH IPOTEKaroT
OJHOBPEMEHHO B JIBYX HaITpaBJIEHHSX, TaK KaK BO BCSIKOH PeakI[HH IT0 Mepe o0pa30oBaHHS IMPOIYKTOB
pPeaKIHH BO3HHKAeT BO3MOKHOCTD B3aHMOJIeHCTBHS MEKIY HUMH ¢ 00pa30BaHHEM HCXOIHBIX 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 PCAKIIHH KOHIICHTPAITIA HCXOJHBIX BCINCCTB YMCHBIIIACTCH, H CKOPOCTb Hpﬂlﬂﬂﬁ
PEaKIIHH YMCHBIIIACTCA, a CKOPOCTDb GﬁpﬂTHﬂﬁ YBCIIHUHBACTCA BCIICACTBHE YBCIIHUYCHIA KOHIICHTPAallHH

IIOJIVHEHHEBIX BCIICCTB.
AOKYMEHT NoanmncAH

| SNEKTPOHHOM MOAMNUCHIO "Ia CKOPOCTh OOpaTHOro IIpollecca CTAHOBHTCH
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Cocmosnite, npi KOMOpoM CKOpPOCHIb HNPAMOLL peaxijiil PaeHa cKoOpochiil 0bpamuoil, Haszbvleédaencs
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 ABIITAIOTCH BEIITYHHAMI ITOCT OSHHBIMI,
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 MOKHO
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 PEATHPYIOIIHUX BEIECTB, HO HE 3aBHCHT OT KaTaM3aropa, TaK Kak
TIOCTIEJHHH YCKOPSIET U MPAMYIO, H OOpPaTHYIO PeaKI[iH.

YpaBHeHHe (3) BBRITeKaeT M3 3aKOHA JEHCTBYIOIIMX Macc JJII OOpaTHMBIX peakii. Ero MoXHO
chopMylIHpoBaTh Tak: OTHOIIEHHE IIPOH3BEJACHHS PAaBHOBECHBIX KOHIIEHTPAIHH B CTEIEHH HX
CTEXHOMETPHYECKHX KO3(P(PHIMEHTOB €CTh BEIHYHHA, IIOCTOSHHAS ITIPH JaHHOH TeMIlepaType.
CMeIlleHHE PaBHOBECHS B 3aBHCHMOCTH OT H3MEHEHHS KOHI[EHTPAIMIl PEarHpyroIMX BeEIECTR,
TeMIlepaTyphl, JaBIeHHS (B clIydyae Ta30BBIX peakKI[Hil) B OOI[eM clIydyae OmpejelsieTcs ImpaBHiIoM Jle-
[IlaTrenke: ecau € cucmeme, Haxooueulelics € paeHoGectill, U3MeHUMb 00OHO U3 yeaoeuil (t, p, ¢ ), mo
NPOUCXO0UM CMeujeHlle pasHogecus 6 HanpaeleHuu moil peaxkyuu, Komopas wnpensamcmeyen
NpPoU36e0EHHOMY UBMEHEHIL .

[ Iprvensts ipuHipn Jle-11latense K pasHBIM CITy4yasM, MOKHO CJIEIaTh CIEAYEOIIHE BBIBOIHI:

1) mpH yReIHYeHHH PaBHOBECHOH KOHIIEHTPAI[HH OJHOIO M3 BEIEeCTB CHCTEMa XHMHYECKOIO
PABHOBECHS CMEINAETCS B CTOPOHY TOH PeaKIMH, KOTOpas ITOHMKAET KOHI[EHTPAIIIO 3TOI'0 BEMIECTBA,

2) IIPH YBCIHYCHHH MJ4BJICHHA PABHOBCCHC CMCIIACTCA B CTOPOHY GﬁpﬂBDEElHH_H MEHBIICTO YHCIIA

AAATTATAIT THaRa”

AOKYMEHT NoanmncAH
1 SNEKTPOHHOW NOANMUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu,; Webayxosa TatkaHa AnekcaHopoBHa

ﬁ[‘Ephﬂ[‘IEGKDﬁ PEAKIIHH, OXJIAAKIACHHE — B CTOPOHY
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Qb opyo 06 aHue U MaAMepUaiblL.

PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BRICTARISIOT Ha IIOJIKH 1a00paTOPHEIX CTOIOB. Peakiie
PEeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHaS XHMHYecKas IocyJia: MPoOHPKH (B INTaTHBe), KOIOBI, XHMHUYECKHE CTaKaHBI ITOcIe PadOTHI
TI[aTETIBbHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HCIIOIB3YeMAs IS IIPOBEAEHHSA OTAESIIBHBIX
1a0opaTOPHEIX padoT, BEIAAETCA M CAACTCS YHCTas J1abOpaHTy.

TexHuka dezonacHocmu npu 66INOJIHEHUI J1A0oOpAMOPHOU pad omal.

-aKKypaTHO 0o0OpaIarscsa CO CTEKISHHOH XHMHYECKOH ITOCYIAOH. OCTATKH Pa3OHTOH ITOCYABl YOHPATh C
ITOMOIIBIO COBKA M INETKH,

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

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

-IIPH HAJIMBAaHHHM PEeaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHHe ITOMNMagaHusa OpbI3r HIIH
YACTHI[ HA JIMI[O HIIH OAeKAY. IIPpH Pa30aBIIeHNH KOHIIEHTPHPOBAHHBIX KHCIIOT BIHBATh KHCIIOTY B BOXY,
HO He HaoO0O0poT,

-IIPH HarPEeBaHHH ITPOOHPKH HE JepKaTh €€ OTBEPCTHEM K ce0e HIIM B CTOPOHY COCela. HE HAKJIIOHSTHCS
HaJl HarpeBacMOH KHIKOCTHIO BO H30eKaHIe TIOMaJaHH s €€ Ha JIMI0, PYKH HIIH OJIeXkKIY,

-TOpSYHE TIPEJAMETHI MOKHO CTAaBHTH TOIIBKO Ha acOeCTOBBIN KapTOH, acOeCTHPOBAHHYIO CETKY IIH
IPYTVIO CITEIHAIBHYIO IIOACTABKY,

-Helb 34 ITONB30BATLCA ANMEKTpoIpHOopaMi 6e3 COOTBETCTBYIOIIETO HHCTPYKTaKa. ITPH BKIIIOYEHHH HX B
CETh HEIIb34 JIePKaThCs 32 METAaJUINYECKHE ITPEAMETHI (TPyOBI, KpaHbI H T.II.). 3allpelllacTCs BKIFOYATh 1
BBIKIIFOUATh HSIEKTPOIIPHOOPEI MOKPBIMH pPYKaMH, a TaKKe II0/Ib30BaThbCSI HEHCITPABHBEIMH  HIIH
HMEIOIIHMH OT'OJIEHHEIE ITPOBOA ITPHOOPaAMIL,

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

-IIPpH TIOMAJaHHKM Ha JHI0 HIM PYKH OPEI3T KOHIIEHTPHPOBAHHBIX KHCIIOT IIOCIIE CMBIBAHHS BOJOMH
IIPOMEITE CI1a0BIM PACTBOPOM COMBI. INENOYR CIEAYET CMBIBATh O TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIII OHa IIOIIaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PAacTBOPOM VKCYCHOH
KHCIIOTBl H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHaTa KaiHs (u3
arnTeyKH B TaOOPpaHTCKOH Kadeaphl);
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I PAKmMUYeCKAA UdChHlb.

OrwIT Nel. 3aBHCHMOCTE CKOPOCTH PeaKIMH OT KOHIIEHTPALHH.
[IpH peakIy MeXIy THOCYIIL(AaTOM HaTPHSI H CEPHOH KHCIIOTOH

Na>S-:03 + H>SO4 = H2S203 + NaxSOqy

H38303 = SOz +S + HEO
HEPACTBOPHMAs cepa BBIAEIIETCS B BHAE MYTH. BpeMq OT Hayana peakilHH A0 ITOSBIEHHS ITEPBBIX
CIIELOB MYTH 3aBHCHT OT KOHI[EHTPAIMH Pear HPYIOIIHX BEIIECTB.
TpH OropeTKH MOPO3HE 3aIlOJIHHTh BOJOH, PaCTBOPOM THOCYIIBb()aTa HaTPHS H CEPHOH KHCIIOTOH.
B TpH THIaTeIbHO BBEIMBITBEIE ITPOOHPKH H3 OIOPETOK HAIHThL VKa3aHHBIE B TallnHIle KOIHYECTBa
pacTBOPpa THOCYIIb(aTa H BOJABL. B TpH ApyTHE - M0 2 MII CEPHOI KHCIIOTHI. BIHTE B ITepBYIO ITPOOHPKY C
PacTBOPOM THOCYIIb(paTa OTMEPEHHOE KOITHYECTBO CEPHOH KHCIIOTHI H3 BTOPOH MPOOHPKH H, OBICTPO
B300JITaB, OTMETHTH II0 CEKYHJIOMEPY BPeMS OT CIHBAHHSI PacTBOPOB JO MOMEHTA ITOSBJIEHHSI MYTH.

AHaJIOrHYHBIE OIBITHL IIPOAETIAaTh C PACTBOPAMH B IPYTHX ITPOOHPKaXx.

Homep OOBEM, MII OTHOCHTEIBHAS Bpems OTHOCHTEJIbHAS
ITPOOHPKH NaxS203(a) H>O(b) KOHIIEHTPAIIHA, t, C CKOPOCTB,
a/(a+b) v =1/t
1 6 0 1
2 3 2 2/3
3 2 3 1/3

CHenaTh BBEIBOJ O 3aBHCHMOCTH CKOPOCTH peaKI[HH OT KOHIIEHTpaI[HH H H300pa3HTh 3TV 3aBHCHMOCTD
rpaddecKky, OTKIIaAbIBAas IO OCH aOCIIHCC OTHOCHTEIbHYIO KOHI[EHTPAI[HIO, a IO OCH OpJHHAT -
OTHOCHTEILHYIO CKOPOCTh PEAKIIH.

OreIT No2. 3aBHCHMOCTE CKOPOCTH PEAKIIHMH OT TEMIIEPATYPHI.

BmistHiie TemMriepaTyphl Ha CKOPOCTH PEaKIHH MOKHO Takke IPOCIIEAHTh IO BPEMEHH ITOMYTHEHHS
TTOJIKHICIIEHHOI'O pacTBOpa THOCYIIb(aTa HaTpHa. HamuTe B ogHYy nmpoOHupky 4 mi pacTBopa Na2S20s, a B
apyryro - 4 w1 pacteopa H»SO4. O6e mpoOHPKHM IOCTAaBHTL B CTaKaH C BOJOH KOMHATHOIHM
TeMIIEpPATYPEL Yepes 5 MHHYT H3MEPHTh TEMIIEPATYPY BOIBLI M BRUIHTE COAEPAKNMOE OJHOH IPOOHPKH B
IpYyIyio. OTMETHTH, Yepe3 KaKOE BPEMS ITOSBHIIACHE MYTh.

B 1Be apyrue mpoOHPKH HAIHUTh 110 4 MII 3THX K& pacTBOPOB. I10CTaBHUTEH B CTaKaH ¢ BOMOH, HarPeTOH

Ha ]10°C BrIllle KOMHATHOH. CJIMTEH COAEPKHUMOE ITPOOHPOK H MPOMU3BECTH TE Ke H3MepeHH. I IOBTOPHUTE
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Homep ombiTa TemmepaTypa Bpems peakiinm OTHOCHTEIIbHAS CKOPOCTh,

OIThITa, °C t, C v=1/t

PesynbTaTel OIBITAa BBIPA3HTh I'papHUYECKH, OTKIAJbIBas II0 OCH aOCI[HCC TeMIIEpaTypy, a II0 OCH
OpAUHAT - OTHOCHTEIBHVYIO CKOpPOCTH. I TeMIlepaTyphl M CKOPOCTH Maciuradel yaoOHee Oparthb
pasHbele. BO CKOIBKO pa3 YBEIMYMIIACh CKOPOCTh PEAKIIHH ITPH VBEIHUYEHHH TEMIIEPATYPHI Ha KaKJIble
10°C?

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

B cyxoi (papdopoBoil cTyIIKe CTEKISHHOH IMaTOYKOH OCTOPOXKHO CMeHIaTh HECKOIbKO KPHCTAJUITHKOB
HUTpaTa CBHHI[A M HOAMAA KalHsg. 3aTeM CMECh pacTepeTh IeCTHKOM. Uro Habmomaere? OOBSICHHUTE
IIPHYHHY H3MEHEHH I HHTEHCHBHOCTH OKPaCKH.

OrmeIT Ned. BiisiHHE KaTalH3aTOPOB Ha CKOPOCTh XHMHYECKOH PEAKI[HH.

B 1Be rmpoOHpKH HaimMTh 1-2 MII ITepoKCcHia BOAOPOAa H ITPHOABIATh OAHOBPEMEHHO B OJIHY - IIEIIOTKY
IHOKCH]Ia MapraHila, B IPYI'VIO - TAKOE JKe KOJIIMYECTBO OKCHJIA JKEJes3a.

HaOmoaars pasnokeHHe IepoKCHAA BOAOPOAA C BEIJIEIIEHHEM KHCIOpoAa (Impoda TIISkOIIei TyYHHKOM ).
OIHMHAKOBO JIM IIPOTEKAET IIPOIECC B IIpOoOHpKax? B KaKOH H3 MPOOHPOK MPOIIECC ITPOTEKaeT OpIcTpee?
Kakoe n3 qo0aBIeHHBIX TBEPABIX BEIIECTB SBJISETCS Karamm3aTopoM? HarmicaTh ypaBHEHHE pPeaKI[i
PasIoKEHH I IIEPOKCHIA BOJAOPO/IA.

OreIT Ned. XHMHYECKOE PaBHOBECHE.

B mpobupky Hamuth 10 M1 Bogel M IpHOaBHTH IO 1-2 KaIIH HacHIIeHHBIX pacTBOpoB FeCls m
NH4SCN. OkparlleHHBIN B KPAaCHBIH IBET PACTBOP PA3IIUTh ITIOPOBHY B 4 ITPOOHPKH.

Haroicate ypaBHeHHE 00OpaTHMOH pPeaKIMH H BRIPaKEeHHE KOHCTAHThI PABHOBECHA.

3aTeM B IIEpBYIO IPOOHPKY A00aBHTh 2-3 KaIlDIM HacklmeHHoro pacrBopa FeCls. Uro xHaGmromaere?
OOBSCHUTE. BO BTOPYIO IMPOOHPKY HAIHTh 2-3 KaruIH 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 H 4. JlaTs 0ObSICHEHHE.

Kak Hago H3MeHHThb KOHIICHTPAIIHIO BCIIICCTBA, YTOOBI CMECTHTH PABHOBCCHE PCAKIIHH BIIPABO HIIH
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Hamits B aBe mmpoOHPKH 10 2-3 MII pacTBOpa Kpaxmaiaa H J00aBHTE B KaXIVIO M3 HHX IO 2 KaIld
HOMHON BOJBI. HaOmromaTe moseieHMe CHHEN OKpackKH. Harpets ogHy 3 nmpodupok. Uro Habmompacere?
OmnpefenmdTh Ha OCHOBAHHH HAOIIOJEHHH, SBJISIETCS M 3Ta PeakIMsa SHIO0- IWIH 3K30TEPMHYECKOH.
OOBSACHHUTh H3MEHEHHE OKPACKH ITPH Har PeBaHHH CMEIEHHEM XHMHYECKOI'O PABHOBECHS.

Ipebosanus K oghopmiieHuro 1ad op anmopHoil papomast U omuenty:

| .BrinomHeHne gadopaTOpHBIX padoT COMPOBOXKIAIOT 3armicsaMH B J1abopaTOpHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOI'O KYpPHala MOMKHEI OBITH ITPEACTaBJIEHBL, Ha3BaHHE YHIBEPCHTIETA,
(paMIUIHS H HHHIHAIIBL YYaIl[erocs, HoMep Kypca H IPYIIIbI, YIeOHBIH IO,

2.0TYeT O BRINOJHEHHOH JTa00opaTOpHOH padoTe JOJIKEH COIEPKaTh CIIeIVIOIIIE CBeIeHI:

*HOMEP PadOoTHI H € Ha3BaHHE,

*[aTV BBITIOITHEHHS pabOTHI,

*11€T1h PabOTHI,

*000pYIOBAHHE M MaTEPHAIIRI,

*KPaTKOE TEOPETHYECKOE OIHCAaHME;

*HOMEP H Ha3BaHHE OIBITA,

*KpaTKOE OIMCaHHe Xojia pabOoThI ¢ VKa3aHHEM YCIIOBHI ITPOBEIeHHS OIBITA,

*PHCYHKH M CXeMBI HCITONB3YEMBIX ITPHOOPOB;,

*HAOIFOEHH A,

*YPaBHEHHUS ITPOTEKAIOIINX PEAKIIHIL,

*pac4ETHI, TaOIHIBI, T'Pa)HKH,

*BBIBOJIBL.

3.JIabGopaTOpHEIH KYpPHAI HYKHO BECTH UHCTO H aKKYPATHO, 3aIICH JOIKHEI OBITh JTAKOHHYHEIMH.
4.0OT4YET O ITPOBEAEHHON padoTe IIPOBEPSET M ITOAIIHCEIBAET ITPEITOAABATEND.

5.K cmaue 3ayéra 1o IadopaTOpHOMY TIIPAKTHKYMY JOITYCKAIOTCS CTYAEHTBI, BBIIOIHHBIIHE H
IIOAITHCABIIE YV IIPEIoJdaBaTelIsd BCe AOMAIIHHE M IIabopaTOpHEIe padOThHl, CAABIIIE KOJIUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIHE B pad0OTe CEMHHAPOB.

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

K OHMPOJIbHBIE 601D OCHL |

1. CxopocTh XHMHYECKOH peakiMH. [IoHsATHE SHEPrHM aKTHBAIHH.
2. DaxTOpHl, BIMIIOINIE Ha CKOPOCTh XHMHYECKOH peaKI[iH.
3. 3akoHswl bommsa-Mapuorra, I eni-JIroccaka, Hlaps.

T S R HOANGAR 7 7 °87 23 TIPHPOJII PEAarHpyIOMIX BeIeCTs Ha CKOPOCTh
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6. DOHeprug aKTHBAI[HH, TeOpHI aKTHBHEBIX (A(p]eKTHBHBIX) CTOIKHOBEHHII.
7. IlpuOmixeHHOe nmpaBHiIo BaHT-I"odda.

Cnucok Jumepamypasl.

1 . MeTomnueckre yKa3aHHS I10 BBIITOIIHEHHIO JIaOOPaTOPHBIX paboT I10 AUCHHIIINHE «HeopraHmyeckas
XUMHS» IS CTYAEHTOB HamparileHHS ITOATOTOBKH 19.03.04 TexHOmMorusg IpOoAYKIHH H OpraHH3alH g
OOIIECTBEHHOI'O TTHTAaHH .

2. Mertoauueckne yKaszaHHS IJIg OOYYArOIMXCA II0 OPraHM3alMi H IIPOBEIECHHIO CaMOCTOSTEIILHOM
paboTEI IO JUCIMIUIHHE « HeopraHmyeckass XHMHSI» IJIS CTYAEHTOB HampaBiIeHH ImoAroroBku 19.03.04
TeXHOIOrMs ITPOAYKIIMH H OpraHH3aIHs OOINeCTBEHHOIO ITHTAaHH 4.

3.Heopranndeckass XuMHs | OnmeKTpoHHBIH pecypc| : nmabopaTopHBIH IpakTHKYM / C.A. CokonoBa [H
op.]. — DekTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHexkckHil I'ocymapCTBeHHBIH ATpapHBIH
YHupepcureT uM. Mmmieparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — PexuM goctyma:
http://www.iprbookshop.ru/72709.html

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

JlabopaTopnas padora Ne 6
Tema: PacrBopsnl IIpurorosiieHne pacrsopa 3aJaHHOH KOHIEHTPAIHHA

Ienvs padomoi: HPIH‘GTGEHEHIIE PaCcTBOP4a COJISTHOH KHCIIOTHI 3aJaHHOH KOHIICHTPAIIHH H IIPOBCPKA

HOPMAJIBHOCTH ITPHI'OTOBJICHHOI'O PACTBOPAd THTPOBAHHEM.

Dopmupyemovre Komnemernuuu: YK-1, OlIK-2.

Teopemiutueckasn uacms.:

PacTBop - »5TO roMoreHHas MHOIOKOMIIOHEHTHAs CHCTeMa, B KOTOPOH OJHO BEIeCTBO
pacIipeielIeHO B cpejie APYyTroro HiIH APYTHX BEIeCTB.

PacTBOpHEI MOryT OBITH B Ta3000pa3HOM (BO3AYX), JKHIKOM H TBEPAOM (CILIABEI, IIBETHEIE CTEKIIA)
arperaTHBIX COCTOSHHSX. Yarre Bcero MpHXOoAuTcsa padoTaTh ¢ KUAKHMI PacTBOPaMH.

ComepKaHHE [JAaHHOTO BEIECTBA B E€IHHHMIE MacChl HJIH O0BeMa pacTBOpa Ha3BIBAETCS
KOHI[EHTpalHell pacTBopa. Ha mpakTHke HanHOoOIee YacTO ITONB3YIOTCS CIEAYIOIIHMH CITOCOOaMH
BBIpa’KeHH S KOHI[eHT PallHH:

1. MaccoBasi JoJ1s1 - OTHOIIIEHHE MacChl JJAHHOIO KOMIIOHEHTA B pacTBOpe K oOIIeH Macce 3TOro

AR AT R A Adanmmarmna AT srssvsnm Sv vy mrvsvasvsarrs 0
: [TOKYMEHT NOAMMCAH B JIOJSIX EAMHMIBI, TMPOIEeHTaX (%), MPOMHIITE
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BRIpa’KEHHAA B IIPOLIEHTaX, MMOKA3BIBAET, CKOIBKO I'PaMMOB JaHHOI O KOMITOHEHTA cOomepkHUTcI B 100 T
pacTBOpAa.

2. MaccoBasi KOHIIEHT panus - OTHOIIEHHE MAacChl KOMIIOHEHTA, COAEPAKAILETOCI B PACTBOPE, K
00BEMY STOrO pacTBopa. EXHHHIIBI H3MePEHH I MACCOBOI KOHIIEHTPAIMH  KI/M-, I/TI.

3. Tarp T - 4HCIO I'paMMOB PACTBOPEHHOIO BellecTBa B 1 MII pacTBOpa. EQHHIIIEI H3MEPEHHS
THTPA - T/MIL, KT/CM".

4. MoJisipHasi KOHIIEHT Palis ¢ - OTHONIEHHE KOJIHYECTRa BEIECTRA (B MOJIIX), COJEPKAIIEr OCS
B PacTBOpe, K 00bEMY PacTBOpa. EJMHMIEI H3MEPEHHSI - MOJbL/M°, (MOIb /1). PacTBOp, MMerommi
KOHIIeHTpalHto 1 Momb/1, o6o3HavyaroT 1 M; 0,5 Monb/1, o6o3HadaroT 0,5 M.

5. Moasipuasi KOHIEHTPAIHA HSKBHBAJIEHTOB C;x (HOPMAJILHAA KOHIEHTpPAIMHA) - 3TO
OTHOIIIeHHE KOIIHMYECTBA BEIeCTBAa SKBHBAJIEHTOB (MOIIb) K 00beMy pacTBOpa (i1). EqnHHIIa H3MepeHHS
HOPMAaIbHOH KOHI[eHTpalmu Monb/I. Hamprmep, c:x(KOH) = 1 momp/n, esx(1/2H2SO4) = 1 Momp/m,
csx(1/3 AICl3) = 1 monp/n. PacTBop B 1 11 KOTOpOro coAepHICI 1 MOJIb BeIlllecTBa SKBHBAJICHTOB,
Ha3bIBAIOT HOPMAJILHEIM H 0003Ha4aroT | H.

6. MoIsIbHOCTD b - 3TO OTHOIIEHHE KOJIMYECTBA PAaCTBOPEHHOIO BellecTBa (B MOJIIX) K Macce I
pacTBOpHTeII. EqHHIIIa H3MepeHH S MOILUIbHOCTH - MOIb/KT. Hanmpumep, b(HCI/H20) = 2 MOIB/KT.

7. MouasspHass Dol - OTHOINEHHE YHCIa MOJIEH PacTBOPEHHOIO BEINeCTBA K OOINEMY YHCIY
MOJIEH BeEMIeCTBA M pacTBOpHUTensd. MomsapHas O MOXKET OBITh BBIPaKEHAa B JONSX EIHHHIIBL,
rporeHTax (%), ImpoMHInTe (THICSYHAS YacTh %) H B MHJUTHOHHBIX JOISIX (MIH ).

JII1s1 IIpHTOTOBJIEHHS PACTBOPOB OIPeAeIIEHHOH KOHIEHTPAIlHH, AJ1S TOYHOT O H3MepeHH 00heMOB
IIPUMEHSIOT MEPHVIO ITOCYY: MEPHBIE KOMIOKL, ITHMITETKH H OIOPETKH.

MepHble KOIOBI — TOHKOCTEHHBIE ITNIOCKOAOHHBIE COCYABI C JIMHHBEIM Y3KHM TOPJIOM, Ha KOTOPOM
HaHECEHa METKa B BHJIE KONIBI[EBOHM YePThI. Ha Kaxmon Koinbe o003HaUYEHEI €€ EMKOCTEh H TEMIIEPaTypa,

IIPH KOTOPOH 3Ta EMKOCTh H3MepeHa. Komnda JoIKHa IIIOTHO 3aKphIBAThCS IIPOOKOH.

L ]

a - MepHas koji0a; O — ITHIIETKH, B — OIOPETKA.
[[MIeTKH HCTIONB3YIOT A1 0TO0pa OIIpeIelIeHHOro 00beMa ITpoOHkI KHIKOCTH.

ITurmmetrr Mona TmemeTarRTam T cofnil CTAKTTIHHLRTA prﬁm[ C PpaclMpeHHEM IIOCEPEIHHE. Hioxkoon
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[I[HpoKO IIPHMEHSIOT TaKKe TPaayVHPOBAHHBIE ITHIIETKH Pa3IMYHOH €MKOCTH, Ha HapyKHOH CTEHKE
KOTOPBIX HAaHECEHHI AeleHH. I HaIllOIMHEHHS ITHIIETKH HIDKHHI KOHEI[ €€ OITYCKAlT B KHIKOCTh H
BTSTHBAIOT IIOCIEAHIOID IIPH IIOMOIIM TIPVIINH IWIH CIENHAIBHOIO ITPHCIIOCOONeHH. JKHIKOCTE
HaOHparoT TakK, yroOBl OHA IIOMHSUIACh HAa 2-3 CM BBIIIE METKH, 3aTeM OBICTPO 3aKPBIBAIOT BEPXHEE
OTBEPCTHE YKa3aTEIbHBIM ITAJIbIIEM ITPABOH PYKH, IPHAEPKHBAsS B TO K& BPeMS ITHIIETKY OOIBIIHM H
CPeIHHM ITalbl[aMH. 3aTeM OCIa0ISIOT HaKHM YKa3aTEIbHOIO ITalblla, B Pe3yiIbTaTe Yero KHIKOCTD
OyZeT MeUIEHHO BBITeKaTh M3 IIMIIETKH. B TOT MOMEHT, KOrJa HHKHHI MEHHCK (YPOBEHB) KHIKOCTH
OKa’KETCS Ha OJHOM YPOBHE C METKOMH, ITajJIell CHOBA IPHKHMAIOT. BBeIs IMHIIETKY B COCYA, OTHHMAIOT
yKa3aTeJILHBIH IMael] M JaroT KHIKOCTH CTeYh II0 CTeHKe cocyaa. Ilocie Toro, Kak KHAKOCTh BREITEUET,
IHIIETKY AePpaKaT eIlle SCEeKYH/ IPHCIOHEHHONH K CTEHKE COCYa, CIIerkKa ITOBOPaYHBasi BOKPYT OCH.
BIOpeTKH MPHUMEHSIOT IIPH THTPOBAHHH, VIS H3MEPEHH I TOYHBIX O0BEMOB H T.JI.

Qb opyo 06 aHuie U MAMeEPUAIbL;

PeakTHBEI, HEOOXOMHMBIE IJI JAaHHOH padOoThI, BEICTABJISIIOT Ha ITOIKH JTadOpaTOpPHBIX CTOIOB. Peakiie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INENOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BOJla H JIp.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHaS XHMHYeCKas Iocyja: IMpPoOHPKH (B IITaTHBE), KOIOBI, XHMHUYECKHE CTaKaHBI ITOCIIe PabOoTEI
TI[aTETIBbHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HCIIOIB3YeMAs IS IIPOBEAEHHSA OTAESIIBHBIX
1a0opaTOPHEIX padoT, BEIAAETCA M CAACTCS YHCTas J1abOpaHTy.

TexHuKa o e30nacHocmii NP _6bINOJIHEHUN J1d0 0pamopHoIl_pad omsl.

-aKKypaTHO 0o0paIarscs CO CTEKIIITHHOH XHMHYECKOH ITOCYAOH. OCTAaTKH pa3zOHTOH ITOCYALI YOHPATh C
ITOMOIIBIO COBKA M INETKH,

-BCE paboTHI, CBS3AaHHBIE C BEHIJAEIIEHHEM SAOBHTHIX, JETYUHMX H HENPHITHOMNAXHVYIIHX BEINECTR,
IIPOBOJHTH B BRITSDKHOM IIKa(y,

-TIIPH OIPEAENIEHHH 3aIlaxa BEINECTB OTBEPCTHE COCYIa JepKaTh Ha PacCTOSHHM 25-30 c¢M OT JIHI[a,
HaIpaBiIsasd K cebe CTPYIO ra3a IOCTYITaTeIbHBIMH JIBIKEHHSIMH JIaJJOHH OT OTBEPCTHA K JIHILY,

-IIpH HAJIMBAHHH PeaKTHBOB HE HAKIOHATHCS HAJl COCYAOM BO H30eKaHHe ITOINMajaHus OphI3r HIIH
YACTHI[ Ha JIMI[O HIIH OHeXIY. ITPH pa30aBiIeHHH KOHIIEHTPHPOBAHHEIX KHCIIOT BIMBATh KHCIIOTY B BOJZY,
HO He HaoO0O0poT,

-IIpU HarpeBaHHH ITIPOOHPKH HE JIEpKaTh €€ OTBEPCTHEM K ce0e HIIHM B CTOPOHY COCE/Ia. HE HAKIIOHSTECS
HaJ HarpeBaeMOH KHIKOCTBIO BO H30eKaHe TTOMafaHu A €€ Ha IHI0, PYKH HIH OJEKIY,

-TOpSIYHE ITPeJAMETHl MOXKHO CTaBHTh TOIBKO Ha acOeCTOBBIM KapTOH, acOeCTHPOBAHHYIO CETKY HIIH
IPYTVIO CIIELHAIIbHYIO ITOJCTABKY,

~ OOKYMEHT NMOAnNUCcCAH
| SNEKTPOHHOW MOANMUCHIO
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BBIKIIFOUATh AIEKTPOIIPHOOPEI MOKPBIMH pPyKaMH, a TaKKe TIIOIIb30BaThCI HEHCITPABHBEIMH  HITH
HMEFOIIIMH OT'OJIEHHEIE IIPOBOA ITPHOOPaMIL,

-3aMpeInacTCs IMPHHUMATE ITHINY B XHUMHYeCKOH 1adopaTOpHH H IMTh BOAY M3 1a00paTOPHOH ITOCYIEL. -
-KaTeTOPHYECKH 3aIpelnaeTcs ImpodoBaTh PeaKTHBEI Ha BKYC,

-IIPH TIOMAMAHHKM Ha JIHI0 HIM PYKH OPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT IIOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CIIa0BIM PacTBOPOM COABI. INENOYH CIEAYET CMBIBATh O TEX IIOP, IMOKa YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIoIlana, He IepecTaHeT OBITh CKOJIB3KIM, 3aTeM ITPOMBITE CIIa0BIM PacTBOPOM YKCYCHOMH
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.

IIpuroroBure B MepHOH KojaOe 100 w»mo  pacTBOpa XIOPOBOLOPOAHOH KHCIOTHEI 3afaHHOH
koHIeHTparaH(0,10 - 0,20 H).

[Topsimox paboTHI.

a) KoHIIeHTpHPOBaHHYIO XJIOPOBOAOPOAHYIO KHCIIOTY HAIHTh B I[INIHHAP H apeOMeTPOM H3MEPHTh €€
IUIOTHOCTE. DTV OINEPALHIO ITPOBOAUTH B BEITSDKHOM IKady. [Io TaOmiIe B CIIpaBOYHHKE OITPEAEIIHTE
IIPOIEHTHYIO KOHIIEHTPAIHIO KHCIOTHI H BRIYHCIHTE 00BbEM KOHIIeHTpHpoBaHHOH HCI, HeoOXommMEbIi

11 rparotoBiaeHus 100 M1 pacTBopa 3aJlaHHOH KOHIIEHTpPalHH. J[JIST pacuéTOB MOKHO HCIIOIb30BaTh

clIeAyIoIHe POPMYIIBL: > ;

m - 1000
9.

m
C"-}-{:;= p_v : CH =

rie  Cg — IIPOIIEHTHAS KOHIIEHTPALHIL,

Cy — HOpMallbHa KOHIIEHTpaIlH 4,

m — Macca PacTBOPEHHOIO BEIIECTRA,

P — IIJIOTHOCTH PAcTBOpPa, I/CM;

v — 00BEM pacTBOpa, CM>;

O — BKBHBAJIEHTHAS Macca pacTBOPEHHOIO BEILECTBA.
BreruncieHHsn1 00BEM pacTBOpa H3 OIOPETKH IePelMTh B MepHYIO KOOy Ha 100 M1, 3aTeM B KOOy
HAJINTh JO ITOJOBHHBI JHUCTHIUIMPOBAHHON BOABI. TImaTelbHO B300JITaTh, JOBECTH OOBEM pacTBOpa

j NOKYMEHT MOANMCAH Oy IpOOKOH M BHOBB TIIATEIBLHO IEPEMEIATH
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JI7151 3TOro BCIIOIIOCHYTH ITPHI OTORJIEHHEIM PacTBOPOM KHCIIOTEHI ITHIIETKY H OTOOpaTh IHITIETKOH 10 Mix
5TOH KHCIOTEI. COAEPKMMOE ITHIIETKH IIEPEHECTH B KOHHYECKYIO KOOy, Tyaa ke godaBurh 20-40 Mo
THCTHIDINPOBAHHOH BOIBI H 2-3 Karm (peHoI(TaleHHa. 3aTeM B 3TOT pacTBOP H3 OIOPETKH ITIOCTEIIEHHO
H00aBJISIThE PAacTBOP IIEIOYH H3BECTHOH KOHI[EHTPAL[MH, HEIPEPLIBHO B30aITHIBAS KOIOY 0 TeX IIOp,
TTOKa PacTBOP He OKPACHTCS B PO3OBEIH I[BET. ECIIH OKpacka HeycTOHYHBa (HcuesaeT), IIPHOABHTD eIlé
2-3 Karuii IENOYHM. 3TOT MOMEHT COOTBETCTBYET IIOJIHOH HEHTPalIH3al[MH KHCIOTHL IETOYBIO.
OITICaHHBIN ITPHEM B aHATHTHYECKOH XHMMHMH Ha3bIBAcTCS THTPOBAaHHMEM. THTpOBaHHE ITOBTOPHIL 2-3
pasza, Imoka 00BEMBI H3PACXOJOBAHHOM IIEIOYH HEe OYAYyT OTIIHYaThcs Ooree yeM Ha 0,1 mur.
Pacuér KOHI[eHTpallMH KHCIOTHI ITPOM3BOAHTICS IIO CPeJHEMY 3HAUYEHHIO H3PAcXOJOBAHHOIO OOBEMA
IMETOYH. ]IS 3TOro HCIIONIb30BaTh CIEAYIONIYIO (DOPMYIIY:
Craxm: ® Ve = Cq mén ® V HIET o

rae Cyxm— ONpelensgeMast HopMajlbHasl KOHIEHTPAITH I KHCIIOTBI, I'-3KB/II,

V k-1 — 0OBEM KHCIIOTHI, MJI (B JaHHOM city4yae 10 mi);

Ch men — H3BECTHAS HOPMAaIIbHAS KOHIIEHTPAIH S INETIOYH, T-3KB/ I,

V men— CpeaHee 3HaUYeHHE 00BEMA IIENIOYH, H3PACXOJOBAHHOI'O HA THTPOBAHKE, MIL.

BBIYHCIIHTE 3HAaUEHHE GH.[H@IGI: ,[[GH}I[[EI—H—IGﬁ ITPH ITPHI'OTOBJICHIH PAaCTBOPa 3alaHHOH KOHIICHTPAITHH.

C1H Teop =~ CIH
Oridka, % L .« 100 %
IPaKT

TIIe Ch reop — KOHIIEHTPAINSL, 3alaHHAS ITPETIO[[aBaTeNIeM, I-3KB/II;
Ch npaxr — KOHIIEHTPAIHS IIPHTOTOBIIEHHOI'O PacTBOPa, OIpeIelIEHHAS THTPOBAHHEM, I'-3KB/II.

Ipebosarusn K 0hopmieHLIo J1a0 op amopHoU padomsl U 0omuemy:

| .BeimonmHeHne j1abopaTOpHBEIX PadoT COMPOBOKIAIOT 3almcsaMH B adopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOrO KYpHala IOMKHEI OBITH ITpe/CTaBJIEHBl. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHS H HHHI[HAIIBI YYAI[erocs, HOMepP Kypca H IPYIIIbI, Y4eOHBIH 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 TEOPETHYECKOE OIHCAHME;

*HOMEP M Ha3BaHHE OIBITA,

*KPAaTKOC OINICAHIIEC XO/4 paﬁmm C YKd3daHHEM }"CJIGEI]I‘T ITPpOBEACHHA OITbITA.,

" OKYMEHT NOAMUCAH
SNEKTPOHHOW MOANMUCHIO
ICeprutpukar: ' 12000002A633E3D113AD425FB50002000002A6
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*pacYETHI, TaOIHIBI, T'Pad)HKH,

*BEIBOJIBI.

3.JIaGopaTOpHEIH KYPHAJI HY?KHO BECTH YHCTO H aKKYPaTHO, 3aIHCH JOJDKHEI OBIThH JIAK OHITYHBIMH.
4.OT4YET O TIPOBENIEHHON paboTe IIPOBEPSET H ITOAIIHCHIBAET IIPEIIOIaBaTellb.

5.K cmadye 3auéra 1o 1maCopaTOPHOMY IIPAKTHKYMY JOITYCKAIOTCS CTYJASHTHI, BBIIIOIHHBIIHE H
MOJIICABRININE Yy IIPENoAaBaTellsl Bce JOMAIIHHE H J1a0OpaTOpHBEIE PabOTHI, CHABIIE KOJUIOKBHYMBEI,
aKTHBRHO Y4aCTBOBARIIHE B pabOTe CEMHHAPOB.

6.CTYIeHTHI, TIOJIYYHBIIHE 3a4ET I10 J1Ja0OpaTOPHOMY IPAKTHKYMY, AOITYCKAIOTCI K clladye SK3aMeHa I10
KypCY HEOPraHHYeCKOH XHMHH.

KoumpoJivtibie 6onpocst :

1. UTo HaA3BIBAETCS CYCIIEH3HEH, SMYIIbCHEH, KOJUIOHHBIM PACTBOPOM H HCTHHHBIM PacTBOPOM

2. Uto HasBIBacTCSA KOHICHTpallHeH pacTBopa? KakoBEl HanboIee pacpoCTpaHEHHBIE CIIOCOORI €€
BEIpaKeHHI?

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

4. ApeoMeTp TIIOKazal IIIOTHOCTE cepHOH KkuchaoThl 1105 xr/m3. KakoBel ee mpolleHTHas
KOHIIEHT PaI{ig, MOISIPHOCTh, MOJISUIbHOCTE, HOPMAJIBHOCTE H THTP?

5. Kakomn o6seMm 20% COISIHON KHCIIOTHI ITOTpedyeTcs A1 IIPHTOTOBIEHH 171 3 H. pacTBOpa’?

6. JI1d IIpoTpaBiIMBaHUI CEMSIH CYIIEMOH IIPHMEHSIOT €€ pacTBOPHI 0,1 % KoHieHTpaipi. CKOJIBKO
cylleMbl HaZo B3ATh Ha 20 Belep pacTBopa (BMecTHMOCTh Beapa 20 muTpoB)? MOKHO ITH TOTOBHTH
PacTBOP CYJIEMBI B IITHHKOBOM H KEJIE3HOM BeJpe?

7.CxompKo ImpogaxuHoro gpopmamiHa (40% pacTBOP) H BOABI HEOOXOHMO B3SITh JJIS IIPUTOTOBIIEHH S
5% pacTBOpa?

8. Ornpegenure HOPMaIbHOCTS IIENOYH, coepKamyio 2 r NaOH B 1 murpe pactBopa.

Cnucok Jaumepamypol.

1. MeTtoauueckre yKasaHHS 10 BBIITOIHEHHIO JIaOOPaTOPHBIX paboT I0 AUCIHHIIINHE «HeopraHmyeckas
XUMHS» IS CTYAEHTOB HamparileHHS IOoAroToBKH 19.03.04 TexHomorusg IpOoAYKIHH H OpraHH3alH g
OOIIECTBEHHOI'O TTHTAaHH .

2. Mertoauueckne yKaszaHHS IJIg OOYYArOIMXCA II0 OPraHM3alMi H IIPOBEIECHHIO CaMOCTOSTEIILHOM
paboTEI IO JUCIHIUIHHE « HeopraHmyeckas XUMHS» IJIS CTYIAEHTOB HampaBiIeHH I IToAroToBKH 19.03.04
TeXHOIOrHs ITPOAYKIIHH H OpraHH3aIHs OOINeCTBEHHOI'O TIHTAHHA.

3.Heopranmdeckass XxuMHs | 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 HeopraHnmueckas XHMHS | OneKTpoHHEIT pecypc| : mabopatopHsri nmpakTHKyM / O.B. JIpsSkoHOBa [H
Ip.]. — ODONeKTpoH. TeKCTOBBIE JaHHBIE. — BopoHek: BopoHexkckmi ['ocymapcTBeHHBIH ATpapHBIH
Yaueepcurer M. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM A0CTyIIA:
http://www.iprbookshop.ru/72708 .html

JlabopaTtopHan padora Ne 7
Tema: Peakniun 00MeHa B pacTBOPax KT POJIHT OB

Ilenv padomer: W3yunth peakiin oOMeHa B pacTBOpax 3IEKTPOIHMTOB Ha IPHMepe OO0pa30BaHHS

TPpYAHOPACTBOPHMEBIX BCIICCTB, I'd30B, MAJIOJHCCOLIHHPYIOIICIO 3JICKTPOJIHTA, PCAKIIHH ITPCBPAIllCHITA
OJHOI'O MAJIOPACTBOPHMOI'O BEIIECTBA B MCHEC PACTBOPHMOC BEIIIECTRBO.

Dopmupyemsle kKomnemenyuu: YK-1: OI1K-2.

T eopemuileCKda Hdcmb.

ONEKTPOIINTEL — 3MO 6eufecnied, pacmeopsl U pachnidesl KOMOpblX NPOo80Oan SNeKMmpuUYecKuli mok.
Pacrma; MOJIEKYTI BEIECTBA Ha HOHBI HA3BIBAETCS 21eKkmponumudeckoti ouccoyuayueii. K 3IeKTpommTam
OTHOCSTCS KHCIIOTEI, OCHOBAHH L, COJIM. KHCIIOTEI — 3TO 3IEKTPOIHTEL, JHCCOITHHPYIOIIHE B PACTBOPAX C
oOpa3oBaHHeM KaTHOHOB Bojopoga: HCN <« H™ + CN: H>SOs = 2H' + SO4*. OCHOBaHHI —
BJIEKTPOIHTEL, JHCCOLHHPYIOIIHE B pacTBOPax ¢ 00pa30BaHHEM I'HIAPOKCHI-HOHORB:

NH4OH < NH4" + OH; Ba(OH), = Ba’* + 20H. CyIIecTBYIOT 3IeKTPOIHTHI, KOTOPBIE MOTYT
TUCCOLIMHPOBATL II0 THITY KHCJIOTEI H IIO0 THIIY OCHOBAHHS, TaKHe 3JEKTPOJMTHEI Ha3BIBAIOTCH
aM(poTepHbIMH. K HHM OTHOCSICS THAPOKCHABI aM(pOTEPHBIX 3IEMEHTOB, a TaKkKe THIAPOKCHIIBI
MeTa/UIOB, HaXOMSIIXCA B IIPOMEKYTOUHOH CTelleHH OKHclIeHusa, HarpmMep: Be(OH),, AI(OH)s,
Zn(OH),, Cr(OH)3 u MHoOrHe ApyrHe. J[HCCOIMAIHIO PAacTBOPEHHOH YacTH aM(OTEPHOI 0 THAPOKCHIA
110 0OOHMM THITAM MOKHO ITPEACTABHTH CIEIVIOIIEH CXEMOH:

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

B HachIIeHHOM BOJTHOM pacTBope amdoTrepHoro ruapokcuaa Housl HY, RO m R*, OH Haxomgrcs B
COCTOSIHHH PaBHOBECHS, ITO3TOMY aM@(OTepHBle THIPOKCHALI B3aHMOJIEHCTBYIOT H C KHCIIOTaMH H C
OCHOBAaHHMAMH. [IpH moOaBIeHHH KHCIOTHI PaBHOBECHE CMEINAETCSA B CTOPOHY AHCCOIMHAIIMH IIO0 THITY
OCHOBAHMS, ITPH JOOABIEHHH OCHOBAHHS — B CTOPOHY JHCCOIHAIIHNH IT0 THITY KHCIIOTEL

COIH — 3IEKTPOIHTEL, KOTOPBIE IIPH PAaCTBOPEHHH B BOJE JHCCOIHHPYIOT, OTIIEIUISS ITOIOKHTEIbLHBIE
HOHBI, OTIIHYHBIE OT HOHOB BOJOPOJA H OTPHI[ATENbHBIE, OTIIHYHBIE OT THAPOKCHI-HOHOB. COJM
CPeJHHE, KHCIIBIE H OCHOBHBIE JHCCOLIMHPYEOT.

AT /O D A13+ 20 2-0 LTI L L LT+ L T I(:I_I(:(j3 — K++ HCO,‘!_
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YacTh MOJIEKVYII. K CIJIBHBEIM 3IEeKTPOIIMTAaM OTHOCATCS TIOYTH BCE COIH, OCHOBAHHS INEIOYHBIX H
II[eTIOYHO3EMEIFHEIX MeTallioB, a M3 BaxHennmx kwucior: HCIO4, HoSO4, HNOs, HCI, HBr, HJ.
HMnOj.

K cmabemM 5HIeKTpOomHTaM OTHOCSTCS IIOYTH BCE OpraHHyeckKHe KHCIOTHI, Hampumep, CH3COOH,
Heoprannyeckue coequHeHnsa: H,CO3, HoSO3, HaS103, HCN, HNO», H3PO4, HF, NH4OH, H,O u 1. 1.
Peakiinm B pacTBOpax 3IEKTPONMTOB ITPOTEKAIOT MeXAY HOHAMH M HAYT HeoOpaTHMO, E€CIH B
pe3yIbTare pPeakii o0pa3yIOTCA OCAJKH, ra3sbl M clalble BNMeKTPOMUTHI. OOBIYHO TaKHE PEaKIHHU
H300pakaroTcs IPH ITOMOIIH HOHHO-MOIEKYIISPHBIX YpaBHEHUH. OcagkH, ras3el H clI1abble 3IeKTPOJIMTEI
IHUIIYTCSA B BHAE MOJEKYII, XOPOIIIO PACTBOPHMEIE CHIIBHBIE SJIEKTPOIMTHL — B BHJIE HOHOB.

PaccMOTpHM THITHYHEBIE BAPHAHTEL PEAKI[HIL B paCTBOPax 3IEKTPOJIHTOB:

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

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

Ag" + Cl'= AgCl]| - coxpallleHHOEe HOHHOE YpaBHEHHE

6) NaxCO3 + H2SO4 = NaxSO4 + H2O + COgT

2Na* + COs3* + 2H" + SO4 =2Na* + SO+ + H,0 + CO21

2H* + CO3* = H,0 + CO»71.

B) HCI + NaOH = NaCl + H,O

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

H* + OH = H20

[Ipn cocTaBIeHHH HOHHO-MOJIEKYIISPHBIX YVPaBHEHMH CIIEAYET ITOMHHTH, YTO CyMMa 3JIEKTPHYECKHX
3apSIOB B JIEBOH YacTH JAOIMKHaA OBITH paBHA CYMME SIEKTPHUYECKHX 3apsjioB B IIPaBOH 4YacTH
ypaBHeHHS. OQMHAKOBEIE HOHBI I3 00eHX YacTeH YpaBHEHHS HCKITFOYAIOTCAL.

Qb opy0 06 aHue U Mamepuabl.

PeakTHBEI, HEOOXOMHUMEIE IS JAaHHOH padoOTHI, BRICTABJISIIOT HA ITOJIKH J1a00paTOPHBIX CTONIOB. Peakie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INENOYH, IaXyyHe BellecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BoJla H JIP.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHaS XHMHYeCKas Iocyja: IMPoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOcTIe PadOTEI
TI[aTETIBbHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HCIIOIB3YeMAs IS IIPOBEAEHHSA OTAESIIBHBIX
1a0opaTOPHBIX padoT, BEIAAETCA M CAACTCS YHCTas 1abopaHTy.

TexHurka o ezonacHocmi nPi 66INOJIHEHIUI J1A0oOpAMOPHO pPad omal.

-aKKypaTHO 00paIarscsa CO CTEKISHHOH XHMHUYECKOH ITOCYAOH. OCTaTKH pa3zOHTOH ITOCYALI YOHPATh C

ITOMOIIBIO COBKA H INETKH,

(o T T onmGAR Y TTOTTTHIX, NIETYMHX M HENPHATHOMAXHYIHX BEIECTs,
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-TIpU OMPeIelIcHHH 3allaxXa BEINEeCTB OTBEPCTHE COCYAa AepKaTh Ha paccTOSHHUHM 25-30 c¢M OT JIHIfa,
HaITpaBIss K ce0e CTPYIO ra3a IOCTYITaTEIbHBIMH JIBIKECHHISIMH JIaJJOHH OT OTBEPCTHA K JIHILY,

-IIpH HAJIMBAHHH PEaKTHBOB HE HAKIOHATHCS HAJ COCYIOM BO H30eKaHHe IToITajaHusa OpHI3r N
YACTHI[ Ha JIMIO HIIM OHeXAY. ITPH pa3z0aBIIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIMBATh KHCIIOTY B BOLY,
HO He HaoOO0poT,

-IIpH HarpeBaHHH ITIPOOHPKH HE JIepKaTh €€ OTBEPCTHEM K ceOe MM B CTOPOHY COCEla. HE HAKIIOHSTHCS
HaJ HarpeBacMOH KHIKOCTBIO BO H30€EKaHIE TTOMafaHNuAg €€ Ha IMI0, PYKH WIH OJIEKIY,

-TOPSIMHE IPEIMETHEI MOKHO CTaBHTh TOIBKO Ha acOECTOBBIH KapTOH, acOECTHPOBAHHYIO CETKY HIIH
IPYIVIO CIIEIHAIIBHYIO IIOJCTABKY,

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

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

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

-II0 OKOHYAHHH PadOThI BEIKIIFOYHUTE H3 CETH BCE 3NEeKTPOIPHOOPHI, IIEPEKPHITE IoIauy ra3a H BOILI B
nabopaTopHIO U yOpaThk padouee MecCTo,

-000 BCEX HECYACTHEIX CIIYYasX HEMEIJIEHHO COOOIATh IPEIOAaBaTENIO WIH JIaDOpaHTYy.

IIpakmuveckan uwacme:

B3auMoielncTBHE SIEKTPOIIMTOR CIeAYeT pacCMaTPHBATh KAaK pPeaKIMH MeKAY HOHAMH. OTH peaKIHH
HIVT B CTOPOHY HamOOlee IIOIMHOIO CBSA3BIBAHHS HOHOB B TPYAHOPACTBOPHMEBIE, I'a3000pasHble H
MaJIOJHCCOLIHHPVIOIIHE BEIIECTRA.

[IpH BRIMTOHEHHH PadOTH YPaBHEHH I BCEX PEAKIHI ITHCATh B MOJIEKYIIIPHOM H HOHHOM BH/JIE.

Onwvim Nol. ObpaszoBaHiie TPYIHOPACTBOPHMBIX BEIIECTR.

[TogGepute TakHe peakTHBBI H3 HAXOMSIIHXCSA Ha IIOIKE, B3aHMOJEHCTBHEM KOTOPBIX MOKHO ITOITYYHTh
OCaJKH CyIb(pHAa I[HHKA, THAPOKCHAA HHKelII H KapOoHaTa KainblHi. OcaJkKH JOIKHBI OTCTOSTHCS.

Ilocrie oTcTanBaHH A PACTBOPEI CIIHTE, d OCAAKH COXPAaHHTE JJIA CIICIVYIOIIHX OIIBITOB.
ﬁf."!". L= =L ]'._."_",-,,"') ﬁ;ﬂ":"&.ﬁﬁ"‘:‘!’!‘!’!‘ﬂ hmlelslakhs]
| OJOKYMEHT NnoanmncAH
SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
43



K cympduay 1mHkKa, a 3aTeM K OcaJKy KapOoHaTa KanbI[Hd, NOpHOaBHTE 2-3 MI pacTBOpa
XJIOPOBOAOPOAHON KHCIOTEI. Kakue rasel BeIAEILIFOTCA? OOpaTHTE BHHMAHHE, YTO BO BTOPOM CIIyYac
ITOMHMO raza 00pa3yeTcsa MaJIO HCCOIIMHPYIOIIEE BEINECTBO.

OIIBIT ITPOBOUTE B BBITSKHOM IIKA(]Yy.

Onwvim Ne3. O0pa3oBaHIe MaJIOIHCCOLHHPYIOIIETO AMEKTPOINTA.

A. K ocagky rugpokcuga HUKensd (ombIT Nel) rmpuGaBHThE pacTBOp aMMHaka. OOpa3yeTcs pacTBOPHMBIH
MaJIOH CCOLHHPYIOIIHH HOH TeTpaaMMHHHHKETSI(II).

B. B mpoOupky Haiure 2-3 MI pacTBOpa XJIOPOBOJOPOJHOH KHCIOTEI H IIOMECTHTE B HErO I'PaHYIIY
MeTAJUIHYECKOro IMHMHKa. HalmromgaTe HHTEHCHBHOE BBIJIEIIEHHE Bomopoaa. JoGaBHTE B IIPOOHPKY
IIENOTKY KPHCTAUIMYeCKOro arerara Harpusa OTMETHTh H3MEHEHHE B HHTEHCHBHOCTH BBIIECIIEHHS
BOoHOpoaa. HarmicaTe ypaBHeHIE peaKIMH, KOTOpas ITPOH3OIIIIA TT0CHe IIPHOABIeHHS alleTaTa HaTPHSL
yKa3aTh ITPHYHHY 3aMeJIEHHS IIPOLlecCa BRIIEIIEHIS BOLOPO/IA.

Onwvim Nod. CMeleHe HOHHOI'O PaBHOBECH.

A. Hamurs B mpoOupky 3-4 MI JUCTHIIMPOBAHHOH BOXBI, IIPHOABHTEH KAIUIXO KOHIIEHTPHPOBAHHOH
YKCYCHOH KHCIIOTBHI M 1-2 KaIllll HHIHKAaTOpa METHIOBOIO OpPaHKeBOro. Kakyr OKpacKy IpHHHMAET
pacTBOp M IoueMy? COCTaBbTe VYpPaBHEHHE JHCCOI[HAIIMM VYKCYCHOH KHCIIOTEI M BBIPaKEHHE IS
KOHCTAHTHI HOHH3AI[II.

PazgemuTs pacTBOp IIOPOBHY Ha JABE IPOOHPKH H K OZHOH YaCTH ITPHOABUTH IMEITOTKY alleTaTa HaTPHSL
B300JITaTh H CPAaBHHTEL OKPACKY PACTBOPOB B 00eHX IMpoOHpKax. /[aTh OOBSCHEHHE OITBITY.

B. IIpoBecTH OIBIT aHATIOTHYHO IIPEABIAVIIEMY, B3SB BMECTO KHCIIOTHI PacTBOP aMMHMaKa, BMECTO
METHIOBOIO OpPaHKeBOro - (peHOI(TalenH H BMeCTO alleTaTa HaTpHS - XJIOPHJ aMMOHHS. J[aTh
OOBSICHEHHE, HCXOS H3 KOHCTAHTHI PaBHOBECH .

Onwvim Nos. [IponsBeqeHHE paCTBOPHMOCTH MaJIOPaCTBOPHMBIX BEIECTB.

BHectn B npobupky u3 Gropetkn 1 mur 0,1 H pacTBopa HHTpara CBHHIIA H JOOAaBHTHE K HEMY HEMHOI'O
OombIne o o0bpéMY 0,1 H pacTBOpa cynb(dara HaTpHA. [lomy4eHHBIH ocaoK JOIKeH OTCTOAThCSI. CIHTE
HaJIOCaJOYHYIO KHAKOCTh (WIH oToOparh mumeTkoi). K ocagky mpHOaBHTh 1 MII pacTBOopa Xpomarta
Kalus M IiepeMernars. HaOmronare IIOCTENIEHHOE HM3MEHEHHE I[BeTa oOcajaka. Kakoe BeIlecTBO
oOpazoBanock? Ha oCHOBAaHHH OITBITA CJIeNIaTh BRIBOJ O BEIHYHHE ITPOM3BeIeHHA pacTBOpHMOCTH (11P)
MaJIOPACTBOPHUMEIX colleH. CpaBHHTBL CBOH BBIBOA C JaHHBIMH TaOrmipl. Harmicate ypaBHEHHS
IIPOU3BENEHHS PaCTBOPHMOCTH 3THUX CONIEH, ITOACTaBUB 3HaueHH [1P.

OreIT Ne6. KOHTpPOIIBLHOE 3aJaHHE.

SKCHEPIMEHTHHLHG OCYIIECTBHTE CIICAVIOIIHE ITPEBPAIIICHHA.
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M3 sToro ormita CICAVYET, HTO HHOI'JIa B JIEBOH H ]'[pﬂBGﬁ HaCcTAX YpaBHCHHA MOI'YT OJHOBPCMCHHO
HaXODHTBCAHA MAJIIOJHCCOIIHHPVYIOIIIC H TPYAHOPACTBOPHMBIC BCIICCTBA. YT10o0RI IIPAaBHIIbHO PCIIHTDb
BOIIPOC, B KdKYIO CTOPOHY CMCECTHTLCA PABHOBCECHEC, HYKHO IIPOH3BECTH }"lléT TAKHX KOIIHYECTBCHHBIX
XAPAKTCPHCTHK, KdK KOHCTAHTAd JICCOLIHAIIHH, ITPOH3BEACHHE PAaCTBOPHMOCTH, KOHIICHTPAIlHA HOHOB.

Ipebosanus K oghopmiieHuro 1ad op anopHoil papomast U omueny:

| BrinomHeHne mnadopaTOpHBIX padoT COMPOBOXKIAIOT 3armicsaMH B J1abopaTopHOM KypHaine. Ha
TUTVIIBHOM IIHMCTE JIaDOPaTOPHOI'O KYpPHala MOMKHEI OBITH ITPEACTaBJIEHBL, Ha3BaHHE YHIBEPCHTIETA,
(paMIUIHS H HHHIHAIIBL YYaIl[er ocsI, HOMep Kypca H I'PYIIOIbI, Y4eOHBIH TOJT.

2.OTYET O BRINOJHEHHOH JTa00paTOPHOH padoTe JOMKEH COMEPKATh CIEIVIOIIIE CBEICHI:

*HOMeDP padoTHI H €€ Ha3BaHHE,

*IaTV BBOTOITHEHHS pabOTHI,

*11€T1h PabOTHI,

*000pYIOBAHHE M MaTEPHAIIRI,

*KpaTKOE TEOPETHUYECKOE OIHCAaHME;

*HOMEDP H Ha3BaHHE OIBITA,

*KpaTKOE OIMCaHHe X0j1a pabOoThI ¢ YKa3aHHEM YCIIOBHI ITPOBEJIEeHH S OIBITA,

*PHCYHKH M CXeMBI HCITONB3YEMBIX ITPHOOPOB;

*HAOIFOEHH A,

*YpaBHEHHNS ITPOTEKAIOIINX PEAKIIHI,

*pac4ETHI, TaOIHIBI, T'Pa)HKH,

*BBIBOJIBL.

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

4. OTUYET O IIPOBENEHHON PaboTe MTPOBEPSET U ITOMTHCHIBAET IIPEIIOAABATER.

5. K cmaue 3ayéra 1o IabopaTOpHOMY TIIPAKTHKYMY JOITYCKAIOTCS CTYIAEHTBI, BBIIOIHHBIIHE H
IOAITHCABIIIE YV IIPEIoJaBaTelld BCe JOMAIIHHE M 11abopaTOpHBIE PadOTHI, CHABIIMHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIHE B pad0OTe CEMHHAPOB.

0.CTVYIEHTEHL, MTOIYUYHBIIIE 3a4ET IO JIAOOPaTOPHOMY IMPAKTHKYMY, JOITYCKAIOTCS K Cllaue 3K3aMeHa I10
KYPCY HEOPraHHYECKON XHMIH.

K OHMPOJIbHBIE 601D OCHL |

I. CocTtaBpTe MOJIEKYISIPHBIE H HOHHO-MONIEKYISPHBIE YpaBHEHHS PpeaKI[Hil B3aHMOJEHCTBHSI B
pacTtBopax Mexnay: a) KaS u CuSOy4; 6) AgNOs u NH4Cl;
B) NaxSiO3 u H2oSO4;, 1) CaCO3 1 HNO:s.

'1 r‘.-""*..-""“"!"'-"'&'!":-"!' L o ]
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3. MOo)XHO ITH IIPHTOTOBHTE PacTBOP, COAep KAl OJJHOBPEeMEeHHO CIeAYIOoIHe napsl BemmecTB: a) KOH
H Ba(NOs3)2; 6) Cr(OH)z u NaOH; B) Pb(NO3); u KCI; r) CuCl; u NaxS? IIpeacraBeTe BO3MOKHBIE
PEAKIHH B MOJIEKYIISIPHOM H HOHHO-MOJIEKYIIIPHOM BHJIE.

4. CvermmBaroT norapHo pacTBopel: a) KOH u Mg (NO3)2; 6) L12COs; u HCI;, B) Fe(NO3); 1 KOH; 1)
NH4CI 1 NaOH. B kxakmx cnydasx peakI[iH IIPaKTHYeCKH ITOHAYT 0 KoHIa? IlpexncraBpTe HX B
MOJEKYIISIPHOM H HOHHO-MOIIEKYIISIPHOM BHJIE.

S. CocTraBpTe MOJIEKYISPHBIE H HOHHO-MOIEKYIISPHBIE YPaBHEHHS PEaKI[Hil B3aHMOJEIHCTBISI B
pacTtBopax Mexnay: a) BaCOz n HNOs; 0) Fe2(S04)3 1 KOH;, B) HCI n K2 S; 1) CH;COOK u HCI.

6. CocTraBpTe MOJIEKYISPHBIE H HOHHO-MOJIEKYIISPHBIE YPaBHEHHS peaKi[Hi B3aHMOJEHCTBHS B
pacTtBopax Mexny: a) Mg(OH)> n CH3COOH; 6) NH4Cl u NaOH; B) Ca(OH)2 n K2xCrOq; 1) AICl3 1
Ba(OH)..

Cnucok JIHmMepantypol.

1. Mertognyeckne yKasaHHS 110 BROIOMIHEHHIO JTabopaTOPHEIX padoT 1Mo AucHmUmHe «HeopraHmieckas
XUMHS» IS CTYAEHTOB HallpaBjIeHHS ITOAroTOBKH 19.03.04 TexHOIOrHa MpOoAYKIIMH H OpraHH3aI[HsI
OO0INECTBEHHOTO ITMTAHHS.

2. MetognyeckHe VYKaszaHHS I OOYYAIOIMXCS 10 OpraHM3alliH H IIPOBEIEHHIO CaMOCTOSTEIBHOH
paboTHI 11O JUCIHMIUIHHE « HeopraHmueckas XUMHS» 19 CTYAEHTOB HaITpaBIIeHH I IMoAroToBKH 19.03.04
TexXHOIOrHs IMPOAYKIMH H OPTraHH3aIs OOIIECTBEHHOIO ITHTAHH 5L

3.Heopranmdeckass XumMHs | OneKTpoHHBIH pecypc| : nmadopaTopHBIH 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 HeopraHmyeckas XHUMHI | OIIeKTpOHHBIN pecypc| : madopaTopHBIH ITpakTHKYM / O.B. JIpsIKOHOBa [H
op.]. — DIeKkTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHeXckHH ['ocymapCTBeHHBIN ATpapHEIH
Yuupepcurer M. Mmameparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM mOCTyIIA:
http://www.iprbookshop.ru/72708.html

JladbopaTopnas padora Ne 8
Tema: I' maposms

Ilenw padomosl: V3yueHue paboTel pH-MeTpa H onpefenerne pH HeERTpaIbHOT0, KHCIOro H IMIETOYHOTO

PacTBOPOB C IIOMOHIBIHO pH-METpEl:, BH3YaJIbHOC OIIPCACIICHIIC IIBECTOB HHIHKATOPOB JIAKMYCA,
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Dopmupyemole komnemernuuu: YK-1: Ol1IK-2.

T eopemuileCKda Hdcmb.

['mgpoms — 3TO pasinoKeHHe BEMIECTB BOJOH. Boma — OIHO M3 caMBIX aKTHBHBIX BellecTB. OHa
IeHCTBYeT Ha caMble pa3IIHYHbIE KIACChl COSJHHEHHI: COJIH, YIIIEBOABL, OSIKH, 3(pHPBI, KHPBI H T. .
[Ipu rugpormize coeJHHEHHI HEMETAIUIOB OOBIYHO O0Pa3yIOTCS ABE KHCIIOTEI, HAITPHMED:

PCl; + 3 H,O = H3PO3 + 3 HCI

[IpHu 3TOM H3MEHAETCS KHCIOTHOCTh PACTBOPOB I10 CPABHEHHIO C KHCIIOTHOCTBIO PACTBOPHTES.

B HeopraHmyecKoil XUMHH Yallle BCETO ITPHXOMUTCS HMETh JEI0 ¢ THAPOIH30M COJIEH, T.€. ¢ 0OMEHHBIM
B3aHMOJIEHCTBHEM HOHOB COIIM C MOJIEKYIIAMH BOJIBI, B Pe3yIbTaTe KOTOPOrO CMEIAETCS PaBHOBECHE
BIIEKTPOIHTHYECKOH JUCCOL[HAIINH BOIBI.

['Haporm30M COIM Ha3BIBAETCS OOpaTHMOE B3aMMOJEHCTBHE HOHOB COMIH ¢ HOHAMH BOJBI, IIPHBOISIIIEE
K H3MEHEHHIO PaBHOBECHS MEKIY HOHAMH BOAOPOa H THAPOKCHIA B PaCTBOPE.

['Hapomms SBIIseTcsS Pe3yIbTaToOM ITOJISIPU3AIIOHHOIO B3aHMOAEHCTBHS HOHOB COIH C HMX THAPATHOMH
000IIOYKOH B BOJHOM pacTBope. UeM 3HaUMTEIbHEE 3TO B3aHMOJAEHCTBHE, TEM HHTEHCHBHEE IIPOTEKAET
THAPOIIN3. YIIPOIIEHHO CYIIHOCTH IIPOoIiecca THAPOII3a MOXKHO IPEICTaBUTE CIEAYIOIIIM 00pa3oM.
Katnoner K" CBS3BIBarOTCS B PacTBOpe C THAPATHPYIOIIHMH HX MOJIEKYIAMH BOJBI JOHOPHO-
AKI[EIITOPHOI CBS3bIO, JOHOPOM SBIISIOTCS aTOMBI KHCIIOPOZAAa MOJIEKYIIBI BOJBI, HMEIOIHE [BE
HETIOMCIIEHHEIE 3JIEKTPOHHBIE IIAphl, AaKI[EIITOPOM - KaTHOHBI, HMEIOIHE CBOOOJHBIE aTOMHEIE
opburanu. Yem OomnbIlle 3apsaa KaTHOHA H YeEM MEHBIIIE €r0 pa3sMep, TEM 3HAUHTEIILHEE ITOISIPH3YIOIIEE
nerncteHe K™ Ha H»O.

AHHOHBEI AN~ CBA3BIBAIOTCS C MOJIEKYIIAMH BOJBI BOAOPOJHON CBS3bI0. CHIIBHOE BO3IAEHCTBHE AaHHOHOB
MOXKET ITPHBECTH K ITOIHOMY OTPBIBY ITIPOTOHA OT MOJIeKyisl HoO — BOmOpoaHas CBA3bL CTAHOBHTICH
KOBAJICHTHOH. B pesyinbTare o0pasyeTcs KHcnora Wik aHioH thia HS™, HCO3™ u 1. 11.

B3anmMozencTBHe aHHOHOB AN~ ¢ IIPOTOHAMH TeM 3HAUHTelbHee, YeM OOIIBIIE 3aps] aHIOHA M MEHBIIIE
ero pagnyc. Takum oOpa3oM, HHTEHCHBHOCTh B3aHMOJIEHCTBHS BEIIIECTBA C BOLOH OIIPeAeiIsIeTCs CHIION
norsgpusyromero BamsHHa K" m An~ Ha monexkynel H2O. Tak, KaTHOHBI 3JIeMEHTOB ITOOOYHEBIX
TIOATPYIIIL M HEIIOCPEACTBEHHO CIIEAVIOIIHX 3a HHMH 3JIeEMEHTOB ITOABEprarorcsa Ooee HHTEHCHBHOMY
THAPOIINH3Y, YEM APYIHE HOHBI OJHHAKOBBIX C HHMH 3apsfa H paalyca, TakK KakK Sapa IepBBEIX MEHEe
3(ppeKTHBHO 3KPaHHPYIOTCS d-37IeKTPOHAMH.

'mapormms — 1mporecc OOpaTHBIN PeaKIHH HeHTpalH3alMH. EciIH peakiiisg HeHTpaIH3allHH ITPOLECC
BK30TEPMHUYECKHI H HEOOPATHMBIH, TO THAPOIH3 — IIPOLIECC SHAOTEPMHYECKHI H OOPaTHMBIH.

Peaxiinsg HeHTpaIH3aL[iH:

ADETAIT L, ITT Oy, L T7 Oy, o Y TT M
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Peaki(us rugpornmsa:

K2SO3+ H2O <« KOH + KHSOs

SO3%+ HOH <> HSOs™+ OH™

[Ipu ruppormse cMeI[aeTcss PaBHOBECHE MHUCCOIMAIMH BOJBI BCIEACTBHE CBSA3BIBAHHS OJTHOTO M3 €€
HoHOB (H™ mmm OH') B cmaGeiii »nekTpoiuT conH. IIpum cBs3eiBaHHMH HOHOB H™ B pacTBOpE
HaKaIUIMBArOTCS HOHBI OH |, peakima cpeabl OvAeT INENOYHAs, a IPH CBA3BIBAHHH HOHOB OH
HaKaIUTHBAKOTCS HOHBI H - cpena OyaeT Kucasl.

PasmiyaroT YeThIpe BapHaHTa JEHCTBHS BOIBI Ha COJIH.

1. Ecin KaTHOHBI 1 aHHOHBI MMEIOT HeOOIBIHE 3apsbl H OOJBINHE PasMEPBI, TO HX ITOIISPH3VIOIIEE
BIIMSHHE HAa MOJEKYIIBI BOJLI HEBEIHKO, T. €. B3aMMOAcHCTBHE conH ¢ HoO ImpakTHyeckm He
MIPOHCXOJUT. DTO OTHOCHTCS K KaTHOHAM, THAPOKCHIBI KOTOPHIX SBILTIOTCS INenodamH (Hampumep, K*
H Ca’") H K aHHOHAM CHIBHBIX KHcIIOT (Harprmep, C1™ u NO3™). CnemoBaTellbHO, coil, obpazoeantvie
CLIb HBIM OCHOBAHIEM 1l CLIbHOLL KUCAOMOILL, 2UOpOonu3y He nooeepeaionicsa. B 3TOM CIIydae PaBHOBECHE
IIHCCOITHAIHIH BOJIBI

H,O <> H" + OH"

B IIPHCYTCTBHH HOHOB COIHM IIPAaKTHYECKH He Hapyimaercs. IlosToMy pacTBOpPEI TakKHX COJIEH
HeHTpanbHBI (pH = 7).

2. Ecitu conv obpazoeana kamiuonom cunbHo20 0cHOBaHUA 1 antonom caaboil kuciomet (S?7, CO3*, CN~
H JIp.), TO npoucxooum uoponus no auuony. Ilpmmep — ruapomns comn CH3;COOK. HMoHBl comm
CH3;COO™ u K* B3anmmoeiictByror ¢ HoHaMH H™ i OH™ u3 Bogsl. [Ipu sToMm arerat-sonsl (CH3COO™)
CBSI3BIBAIOTCS ¢ HOHaMH BojgopoZa (H™) B monmekyisl crmaboro »3IeKTPONHTa - YKCYCHOH KHCIIOTBI
(CH3COOH), a monsr OH™ HakarmBaroTcs B pacTBOpPe, COOOINas eMy IIEIOYHYIO peaKIHIo, TaK Kak
HoHbI K™ He MoryT cBa3aTh HOHEI OH™ (KOH gBisieTcs CHIIBHBEIM 31eKTpomHuToM), pH > 7.
MoONeKYIIIpHOE YpaBHEHHE THAPOII3A;

CH3;COOK + H»>0O < KOH + CH3;O0OH

IlomHoOe HOHHOE YpaBHEeHHE THAPOIIH3A;

K*+ CH;COO™ + HOH « K"+ OH™ + CH3COOH

COKpAIlleHHOEe HOHHOE YPaBHEHHE THAPOII3aA:

CHsCOO™ + HOH <« OH™ + CH3COOH

I'mapom3 comu NaaS mporekaeT cryrneHdyaro. Conb oOpa3zoBaHa CHIBHBIM ocHOBaHHeM (NaOH) m
caboit 1ByxocHOBHOH Kucitoroil (H»2S). B aToM ciy4ae aHHOH coiM S~ cBsa3bIBaeT HOHBI HY BoIpI, B

pacTBOpe HakarmmBaroTcsd HOHBI OH . YpaBHeHHe B COKpaIlleHHOH HOHHOH H MOJIEKYIIIPHOH (popMe
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II. HS + HOH < H,S + OH™

NaHS + H,0 <> NaOH + H2S

Bmopas cmynens cudponusa npaxmuveckii He Hpoxooum HpuU OObIYHBIX Ycaoeusx, TaK Kak,
HaKaIUIHBasCh, HOHBI OH™ co0oOI1aroT pacTBOPY CHIILHOINEIIOYHYIO PEAKI[HIO, UTO ITPHBOIHT K PeaKI[HI
HEHTPAIN3al[HH, CABHI'Y PAaBHOBECHS BIEBO B COOTBETCTBHHM ¢ ITpHHIMIIOM Jle Ilarempe. IlosTomy
THAPOIH3 colel, oOOpa3sOBaHHBIX CHIIBHEIM OCHOBAaHHEM M ClI1alOH KHCIOTOH, TITOJABIISIETCS
IIPHOABJIEHHEM IIEJIOYH.

Yem OOIBIIE ITOINSPH3VIOIIEE BIHSHHE AaHHOHOB, TEM HHTEHCHBHEE THAPOINH3. B COOTBETCTBHH C
3aKOHOM JEHCTBHS MAacC 5TO O3HAYaeT, YTO THAPOIH3 IIPOTEKAeT TeM HHTEHCHBHee, YeM cliabee
KHCJIOTA.

3. Ecim coms obpazoeana xamioHom cnabo2o OCHOGAHUA 1 AHUOHOM CUIbHOIL KIUCAONbL, MO
npoucxooun 2udponus no kamuony. Harmpumep, 5To HMeeT MecTo IIpH rugpormse cord NH4Cl (NH4OH
- cimaboe ocHoBaHHe, HCI - cmnpHag xucmora). OropocuM HOH Cl-, Tak KaK OH ¢ KaTHOHOM BOJBI JaeT
CIJIBHBIH SIEKTPOIHT, TOra YPaBHEHHE THAPOIH3A IIPHMET CIEMYIOIIHI BHI:

NH4"+ HOH < NH4OH + H" (cokpanieHHOe HOHHOe YpaBHEHHE)

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

3 cokpallleHHOr o ypaBHEHHS BHIHO, UTO HOHEI OH BOABI CBA3BIBAIOTCA B CIA0BIH 3JIEKTPOJIHT, HOHEI
H™ HakarmmBaroTca B pacTBOpe H cpefla CTaHOBHT ¢ KHcloH (pH < 7). JloGaBieHHEe KHCIIOTHL K PacTBOPY
(BBeZIeHHE IMPOAYKTA PeaKIHH KaTHOHOB H™) cIBHTaeT paBHOBECHE BJIEBO.

I'mapom3 comu, o0pa30BaHHOH MHOIOKHCIIOTHBIM OCHOBaHHeM (Harpumep, Zn(NOsz)2) IpoTrekaer
CTYIIEHYATO IT0 KaTHOHY CI1ad0ro OCHOBAHH L.

[. Zn*" + HOH <> ZnOH" + H' (cokpallleHHOe HOHHOE yPaBHEHIE)

Zn(NOs3)2 + H2O <= ZnOHNO3 + HNO3 (MoJIeKyIIsIpHOe YpaBHEHHE)

Honrt OH™ cBsm3eIBaroTcs B cnadoe ocHoBaHMe ZnOH™, nonsl H™ HakarmIHBarOTCS.

Bmopas cmynens cudponusa npaxmuuecku He npoucxooum npiu 00bluHbIX YVCa06uaX, TaK KaK B
pe3yIbTaTe HAKOIUIEHHS HOHOB H™ B pacTBOpe cO3MaeTCsa CHILHOKHCIIAS Cpefla H PABHOBECHE PeaKIHH
THAPOIIN3A 110 2-0H CTYIIEHH CMEIIEHO BIIEBO:

II. ZnOH* + HOH <> Zn(OH): + H* (cokpamnieHHOe HOHHOE YpaBHEHIE)

ZnOHNO;3 + H20 <« Zn(OH), + HNO3 (MomeKyIsIpHOE YpaBHEHHE)

O4YeBHIHO, YeM cj1abee OCHOBAHHE, TEM IIOJTHEE HIET THIPOIHS3.

4. Conv, obpaszoeannas KaniloHOM cAab020 OCHOGAHUA U AHUOHOM CAabOil KUCAOMbl, HOOGep2aenics

2UOpONU3Y NO KaAmMuoHy U no auvuony. Ilpumepom ciyxuT Irporecc rugponusa conn CH3;COONH;4.
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['Hapoms TakHxX cojieil IIPOTEKAET OYEHD CIUILHO, ITOCKOIBKY B Pe3VyIbTaTe ero o0pa3yiorcsa H ciraboe
OCHOBAaHHE, U ci1adas KHCIIOTa.
Peakiiust cpeibl B 3TOM CIIyVYae 3aBHCHT OT CPaBHUTEIIBHOH CHJIBI OCHOBAHHS M KHCIIOTHI, T.€. OT HX
KOHCTAHT JHccoIHaHH (K):

e ecmu Ky (ocHoBanmusg) > Ky (xkucmorsr), To pH > 7;

e ecmu Ky (ocHoBaamd) < Ky (k#cmoTsI), To pH < 7.
B ciyuae ruaponnsza CH3;COONHA4:
Kz (NH4OH)=1.8:107; Kg (CH3;COOH)=1,8-10",
ITIO3TOMY PeaKI[HsI BOTHOIO pacTBOpa 3TOH COIH OyeT MouTH HelTpanbHOH (pH = 7).
Ecnu ocHOBaHHe M KHCIIOTa, 00pasyIOIHE CONb, SBILIOTCS HE TOIBKO CIA0BIMH 3IIEKT POIHMTAMI, HO H
MaJIOPACTBOPHMBI HJIH HEYCTOHYHBEL M pa3lararoTcsa ¢ o0pa3oBaHHEM JIeTYYHX IIPOAYKTOB, TO B 3TOM
CIIydae THAPOIN3 COJIH IIPOTEeKaeT II0 BCEM CTVIIEHSIM JO KOHI[A, T.e. JO oOpa3zoBaHHSA cr1adoro
TPYAHOPACTBOPHMOIO OCHOBAHHS H CIIa0OH KIHCJIOTHL. B 3TOM ciyyae peub HAET O HeoOpamiimom il
NONHOM 2UOPOL3e.
FMIMeHHO IIONHEBIH THAPOIM3 SBISIETCS IIPHYMHOH TOrO, YTO BOJHBIE PACTBOPHl HEKOTOPBIX COJEH
IIPHT OTOBHUTE Helb3s, HarpuMep Cr2(COa3)3, AloSz u ap. Hampumep:
AlLS; + 6H,O — 2A1(OH)3| + 3H2ST
[losTomy cynb(gHA aTIOMHHHIS HE MOJKET CVYINECTBOBAaTh B BHJIE BOJHBIX PACTBOPOB, MOJKET OBITEH
IIOIIYYEH TOJIBKO "CYXHM CIIOCOOOM", HAITPUMED, M3 3IIEMEHTOB IIPH BEICOKOH TEMIIEPATYPE:
2A1+3S F— ALSs,
H JOJDKEH XPAHUTHCS B TEPMETHYECKHX COCY/IaX, HCKITFOYAFOIIIX ITOMAafaHHE BIIArH.
Peakiineit oOMeHa B BOJHOM pacTBOPE TaKHe COeTHHEHHS Hellb3d ITONYYHTE. [IpH B3aMMOAEHCTBHI
coneit Al°", Cr’* u Fe’™ B pacTBOpe ¢ cynpdumami 1 KapOOHATaMH B OCaJOK BHITAJA0T HE CYIIb(IHIBL U
KapOOHATHI STHX KaTHOHOB, a MX I'HIPOKCHJIHI:
2AICI; +3NazS +6H,O — 3H2ST+ 2AI(OH)3] +6NaCl
2CrCls + 3Na2CO3 + 3H20 — 2Cr(OH)s | + 3CO2T + 6NaCl
B paccMOTpeHHBIX IpHMepax ITPOHCXOJIHT B3aHMHOE YCHIeHHe THAapoim3a AByX conel (AlCls u NaxS
i CrClsz 1 NaxCO3) H peakiiusd HAET J0 KOHIIa, TaK KaK IMPOAYKTHL PEaKIHH BRIJIETISIOTCS H3 pacTBOpa
B BHJ[E OCaJKa M rasa.
['napomms comeil B psfie CIIy4aeB MOXKET ITPOTeKaTh O4YeHb CI0KHO. (IIpocThle ypaBHEHHS peaKI[HH
THIPOIH3a B OOIIENPHHATOH 3aIllCH YacTO SBISIOTCS YCIOBHBIMH.) IIpOMYKTHI THAPOIH3a MOXKHO
YCTAHOBHTH JIMIIb HAa OCHOBAaHMH aHAIMTHYECKOIO HCclemoBaHmsa. K mmpuMepy, HpoAyKTaMH

P T e BT ROAMGAN 777772 ¥ATTOHBL, MOTYT GBITh MOMMANEPHEIE KOMITIEKCHL. Tak,
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pacTBopax Be’* B OCHOBHOM o0Opa3’ylOTcS MHOTOSIEpHBIE KOMIDIEKCHI cocTaBa [Bes(OH)s]*; B
pacTBOpax Sn’* obpazyrorcss koMriekcHble HOHBL [Snz(OH)4]*, [Sn2(OH):2]**, [SnOH]*; B pacTBOpax
Bi** Hapsany ¢ [BiIOH]** Haxomsarcsa KOMIUIEKCHBIE HOHBI cocTaBa [Bis(OH)i2]°". Peakirm rHaponnsa,
IIPHBOIAIINHE K 00Ppa30BaHHIO ITOIHSIEPHBIX KOMIUIEKCOB, MOJKHO IIPEACTABHTE CIIEAYIOIIHM 00pa3oM:
mM*" + nH,0 <> My (OH), ™ -~ V* + nH",

re m H3MeHsSeTcsa oT 1 10 9, a n MOXKeT IIpHHHMAaTh 3HaueHHS oT 1 mgo 15. Takoro poma peakimin
BO3MOKHBI JJI1 KaTHOHOB Oonee yeM 30 3IeMEHTOB. YCTAHOBJIEHO, YTO KaXKJIOMY 3apsay HOHA B
OONBIIMHCTBE CIIYYaeB OTBEYAET ONpejeNeHHas (opMa KOMIDIeKca. Tak, i HOHOB M*' XapakTepHa
dopma mrmepos [M2(OH)J?*, ma nonos M** — [M4(OH)2]*, a mmst M* — dopma [M2(OH )] u Goee
CIIOKHBIE, HATIpHMED [ Z14(OH)s]®* .

[IpH BEICOKHX TeMIlepaTypax H OONBINHX 3HaYeHHSIX pH 00pa3yroTcs H OKCOKOMILIIEK CHI:

2MOH < MOM + H>O um

{.'IH 'EI
\5" 4 E :\—-——M-ﬂ -M-0-M- + nH3;0
,/ “ofi \0
Harprmvep,

BiCl; + H2O — Bi(OH):Cl + 2HCI

Katnon B1(OH);" nerko repsieT MoJeKyry BoJpl, 00pa3ys KaTHOH BHCMyTHIAa B1O™, KOTOpPBIH ¢ XITOPH]-
HOHOM J1aeT OelIbIH KPHCTAJUIHYECKHH OCa0K:

Bi(OH).Cl — Bi1OCl] + H0.

CTPYKTYPHO IOJIMSIEPHbIE KOMIUIEKCEI MOKHO TIPEeJACTaBUTh B BHJE OKTa3ApOB, COEIHHEHHBIX MEXIY
cOOOH ITO BepIHHE, peOpy WIH I'PaHH IIOCPEACTBOM Pa3IHYHBIX MOCTHKOB (O, OH u ap.).

CIIOKHBIH COCTaB HMMEIOT IIPOAVKTBI THIPOIH3a KapOOHATOB psAAa MeTaluIoB. Tak, IIpH
B3aHMOJEIICTBHH PacTBOPHMEIX comneil Mg”*, Cu**, Zn**, Pb** ¢ xapOoHATOM HaTpHs 0Opa3yrOTCS He
cpeqHHe KapOOHATBI, a MeHee  PacTBOPHMEIE 2udpokcokapbornamst, HarpuMep Cux(OH).COs,
Zns(OH)s(CO3)2, Pb3(OH)2(CO3)2. B xauecTBe IIpHMepa MOKHO ITPHBECTH PeaKIHH

5MgSO04 + 5SNaxCO3 + H2O — Mgs(OH)2(COs)4| + SNaxSO4 + CO21

2Cu(NO3)2 + 2Na2COs + H2O — Cu2(OH)2C0O3| + 4NaNO3z + CO2T

KonmnyecTBeHHO THAPOIIH3 XapaKTePH3YETCA CTENEHBIO THAPOIN3a 7 H KOHCTAHTOH THApOoiIH3a Kr.
CTerneHb THAPOIH3a ITOKa3bIBaeT, KakKas 4acTh COJIH, cojepxkarnascsa B pacTBope (Cug), IOABEpPIiIach
THIPOITH3Y (Ciimyg) H PACCUHTHIBAETCSA KaK OTHOIIIEHHE:

h = Cut rug / Car (100%).

(UapU TN UTN TTd AONATUMATA TTNATTacca TumnnTmma b < ] ({100%) a I HEGﬁpﬂTHMGTG THAPOIIH3a
NOKYMEHT nDﬂHHCﬂH
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B pacTtBopax ¢ yMepeHHOH KOHI[EHTpPaIlHeH pPacTBOPEHHOI'O BEINECTBA CTEIIEHh THAPOIH3a IIPH
KOMHATHOH TeMIlepaType OOBIYHO HeBelHKa. s colmeH, o0pa3OBaHHEIX CIUIBHBIM OCHOBAHHEM H
CIJIBHOH KHCJIOTOH, OHA ITPaKTHYECKH PaBHa HYIIIO, U1 CONeH, 00pa3s0BaHHBIX CIIa0BIM OCHOBAHHEM H
CIUIBHOH KHCJIOTOH HJIH CHJIBHBIM OCHOBAaHHEM M CIal0OH KHCIIOTOH, OHa cocTariseT = 1%. Tak, maua
0,01 M pactopa NH4Cl h=0,01%: nins 0,1 H. pacteopa CH3COONH4 h = 0,5%.

['maporms — rporiecc 0O0paTHMEIH, ITOATOMY K HEMY ITIPHMEHHM 3aKOH JeHCTBYIOIIIX Macc.

Kouncmanma 2uoponusza ecimv KxoHcmanma paenogeciis npoijecca 2uoponiiza, H 110 CBOEMY (PH3HUYECKOMY
CMBICITY OIIpeIeNsaeT CTENeHh HeoOpaTHMOCTH THApoinH3a. Yem Oombine Kr, TeM HeoOparHMee
THAPOIN3. Kr HMeeT CBOe BRIpaKeHH e I KaXKIO0r O CIIy4as THIPOIIH3a.

BrIBeieM BBIpaKeHHE I KOHCTAHTHI THAPOJIM3a COIMH Ci1al00H KHCIIOTHI H CHJIIBHOI'O OCHOBAHHS Ha
rpuMepe NaCN:

NaCN + H>O < NaOH + HCN;

Na™ + CN™ +H;0 <> Na"+ OH™ + HCN;

CN™ + H20 <> HCN + OH™

Kpeew = [HCN][OH™] / [CNT][H20].

[H,O] umeeT HaHOOIBIIYIO BEIIMUHHY, KOTOPas B X0OJe PeaKIHH ITPaKTHYeCKH He H3MeHSIeTCs, TTIO3TOMY
€€ MOJKHO VCIOBHO CYHTAaTh IIOCTOSHHOH. Torjga IIOMHOXKHB 4YHCIHTEIF H 3HAMEHaTellb Ha
KOHIIEHTPAI[HIO ITPOTOHOB M BBEIS ITOCTOSHHYIO KOHIIEHTPALIO BOILI B KOHCTAHTY, ITOIIYYIM:

KpaBH [HEO] — KW / Kﬂ(mcn) — KI'

Tak Kak [HCN] / [H*][CN™] = 1/ Kngaen

[Tockonpky Kw BemmuiHa rmocTosaHHas 1 paBHa 107'* | oueBHgHO, YTO yeM MeHbIne Ky cimaboil KHCIOTHL,
AaHHMOH KOTOPOH BXOJHT B COCTaB COIIM, TeM OOmnbIle Kr.

AHAJIOrHYHO, /I COJIH, THAPOIH3YIOIeH A 1o KaTHOHY (HarpuMep NH4Cl), mmomydamm:

NH4+" + H20 <= NH4OH + H™ (cokpalneHHOe ypaBHEHHEe THAPOJIH3A)

Kpaen = [NH4OH][H™] / [NH4"][H20]

Kr = Kpan [H20] = Kw / Koa

B sToM BBIpakeHHH YHCIHTEIh H 3HaMeHaTellb JAPoOH YMHOXHIH Ha [OHT]. OdeBHAHO, YTO 4YeM
MeHbIe Ky cmaboro ocHoBaHH L, KaTHOH KOTOPOI'O BXOAHUT B COCTaB COJIM, TeM OoJbIne Kr.

Ecnn comp oOpa3zoBaHa crmaObIM OCHOBaHHEM H claOoH kxcinoToln (Ha mpumMmepe NH4CN), 1O
COKpAIllEHHOE YPaBHEHHE THIPOJIM3a HMEET BH:

NH4+" + CN™+ H20 <> NH4OH + HCN

KpaBH — [NH4OH] [HCN] / [NH4+] [CN_]-.-
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Kak crmemyeT M3 NIpHBEJeHHBIX BBIPAXKEHHI, KOHCIAHMA 2UOPOTU3A OOPAMHO NpONOPLLUOHATbHA
KOHcmaume ouccoyuayuil ciaboz2o saexmponuma, Y4acTBYIOIIETO B OOpa30OBaHHH COIMH (ECIIH B
o0pa3oBaHMHM COJIM VYacTBYIOT JBa ClIabeIX 2leKrpomrTra, To Kr o0paTHO IpomopIiiHOHAaIbHA
ITPOH3BEJIEHHIO HX KOHCTAHT JHCCOLTHALHH ).
PaccMoTpHM rHAPOIIH3 MHOr03apsaHoro HoHa. BospMeMm NaxCOs.
[. COs* + H,O « HCO3™ + OH™
Kra = [HCO37][OH] / [CO3*][H20] * ([H*] / [H']) = Kw / Ky,
TO €CTh B BHIPaKEHHE JUIS KOHCTAHTHI THAPOIH3a 10 IIEPBOH CTYIIEHH B 3HAMEHATEh BXOIHT BTOpas
KOHCTAHTAa JHUCCOIMALINH, H U1 BTOPOH CTVIIEHH T'HIPOJIH3a
I[I. HCOs; + H20 « H2COz+ OH™

Kran = [H2CO3][OH™]/ [HCO;7|[H20] > ([H*] / [H']) = Kw / Kgy
Krn = 4107 Kgan=2.5x10"%
Kran =5.6x10"" Ky =1.8x10*
Taxnum obpazoM, Krq) >> Kran, KOHCTaHTa, a CIEJOBATElIbHO, H CTEIIEHh IIEPBOH CTaAHH THIPOIH3a
MHOT'O OOIIBIIE ITOCTIEYIOIIHX.
Cmenensv 2udponuza SABISIETCSI BEIHUYHHOH aHAJIOTHYHOH CTEIIEHH JHCCOLHAIMH. B3aiMOCBS3h CTEIIEHH
H KOHCTAHTHI THAPOII3a aHaJIOTHYHa TaKOBOH IS CTEIIeHH M KOHCTaHTHI JH CCOIHALHI.
Ecian B o0mmeM ciayyae HCXOAHVIO KOHI[EHTPAIHIO aHMOHa ClIa0OH KHCIOTEI 0003HAuHTh depe3 Co
(Momb/11), TO Coh (MOIB/I) — KOHIIEHTPAIFI TOH YacTH aHHOHA A~, KOTopas ITOABEpPriack THAPOIH3Y H
ob6pazoBaniock Coh (Monb/1m) cnaboit kHeimoTsl HA 1 Coh (MOIIB/IT) THAPOKCHIHBIX TPYIML.
A” + HO < HA + OH",
Co-Coh Coh Coh

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

ITputh << 1 Kr= Coh?> h="Ky/ Co.

O4eHb ITOXO0JKe Ha 3aKOH pa3daBineHHsI OcTBalbaa.
MoxHOo paccunTarh pH pacTBOpa, eClIH H3BECTHEI Co M h. YUHTBIBAS, YTO

[HA] = [OH™| = C.h, TTomy4ymmM:

Kr=Coh-Coh/ Co = [OHT]% Co, oTKYIa

[OH] = KrCo..
AHAJIOrHYHO, MOKHO ITOKa3aTh, YTO IIPH THAPOJIH3E II0 KATHOHY

[H*] = VKrCo.

Taxrm oGpa3oM, CIIOCOOHOCTE COJIEH ITOABEPraThCs THAPOIH3Y 3aBHCHT OT ABYX (DaKTOPOB:

L=
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1) JloGaBieHHe OJHOMMEHHBIX HOHOB. IIOCKOIBKY IIpH OOpaTHMOM THIPOIH3e YCTaHaBIHBACTCS
IMHAMIYECKOE PABHOBECHE, TO B COOTBETCTBHHM C 3aKOHOM JEHCTBHS MacC PaBHOBECHE MOXKHO
CMECTHTH B TY WIH HHYIO CTOPOHY BBEJIEHHEM B PaCTBOP KHCIIOTHI IWIH OCHOBAHHSA. BBe/leHHE KHCIIOTEI
(katTHOHOB H™) mmomaBmseT rHApOIH3 II0 KaTHOHY, AoOaBllieHHe Ineno4yH (aHnmoHoB OH™) momamiiser
THAPOIIN3 I10 aHHOHY. OTHM YacTO ITOIIB3YIOTCA IS YCHIIEHHS HIH ITOJaBIEHHS IIPOIlecca THAPOIH3a.

2) U3 popmymel g h BHAHO, UTO pasbaeneriue cnocobemeyem 2udponusy. POCT CTelleHH THAPOIH3a
KapOOHaTa HaTPHS

Na>COs; + HOH <> NaHCO3 + NaOH

3) lloBBIIIEHHE TeMIIEpPAaTYPBl CIIOCOOCTBYET THAPOIH3Y. KOHCTaHTa JHCCOIHALMH  BOJBI
VBEIIHUNBACTCS ITPH ITOBBIIIEHHH TEMIIEPATyphl B OOJIBINEH CTEIEHH, YeM KOHCTAHTHI JHCCOIHMAL[HH
IIPOAYKTOB THAPOIH3a - CIa0BIX KHCIIOT H OCHOBAHHMH, ITO3TOMY ITPH HArpeBaHHH CTEIEHbh THAPOIIH3a
BO3pacTaeT. K 3roMy BBEIBOAY JETKO ITPHITH M HHAYe: TaK KaK PeaKI[HI HEHTpaIM3aliH 3K30TepMHYHA
(DH= -56 xJ/[/MOiB), TO THAPOIH3, OYAVYH ITPOTHBOIIOIOKHBEIM €H ITPOILIECCOM, 3HOTEpPMHYEH,
II03TOMY B COOTBETCTBHH C IIPHHIUIIOM Jle [IlaTtenke HarpeBaHHE BBI3BIBAET YCHIIEHHE THAPOIIH3A.

B XuMHyeckoH IpakTHKE BeChbMa PacIpPpOCTpaHEH THAPOIN3 II0 KaTHOHY COleH, oOpa3OBaHHBIX
MHOTO3apSIHBIM KaTHOHOM H OJHO3apsSAHBIM aHHOHOM, HanmpuMmep AlCls. B pacTBopax sTHX colnei
MEHEEe JTHCCOI[HHPOBAHHOE COEQHHEHHE 00pa3yeTCs B Pe3VyiIbTaTe MPHCOSIHHEHHI OJHOI'O THAPOKCH]I -
HOHA K HOHY MeTallla. Y UHTBIBas, 4TO HOH Al** B pacTBope IHApPaTHPOBaH, IIEPBYIO CTALHIO THIPOIIH3a
MO’KHO BBIPA3HTh YPaBHEHHEM

[AI(H20)6]** + HOH < [Al(H,0)sOH]** + H30*

[Ipu oGRIYHOH TeMIlepaType THAPOIH3 COJIEH MHOI O3aPSIHBIX KATHOHOB ITPAKTHYECKH OTPaHHYHBAETCS
STOH cTagueil. [IpH HarpeBaHHH ITPOHCXOMUT THAPOIIH3 I10 BTOPOH CTYITEHH:

[Al(H20)sOH]** + HOH < [Al(H20)4(OH)]" + H;0*

TakuMm oOpa3oM, KHCIIas peakils BOJHOIO pPacTBOpa COIMH OOBACHSETCS TEM, YTO THAPATHPOBAHHBIN
KaTHOH TepseT IPOTOH M akBarpyimia H>O mpeBparaercsa B rugpokcorpyiary OH™. B paccmorpeHHOM
TIPOL[ECCE MOTYT 00pa3’oBaTbCsI M Oolee CIOKHBIE Komrnrekchl, Harpumep [Ale(OH)is]’*, a Taxke
KoMIIlekcHbele HOHBI BHAA [AlO(OH)4)” u [AlO2(OH):])’. ComepkaHHe pPasIHYHBIX ITPOLYKIOB
THIPOIH3a 3aBHCHT OT YCIOBHH TIPOBeJEHHSA PpeakKIMH (KOHIIEHTpPAIMS pacTBOpa, TeMIleparypa,
IPHCYTCTBHE JAPYIHX BEIeCcTB). MMeeT 3HaueHHe TakKe JIIHTEIIbHOCTh ITPOTEKaHH s ITPoIiecca, TaK KaK
PAaBHOBECHE ITPH THAPOIIHM3E COIEH MHOI03aPSIHBIX KATHOHOB OOBIYHO JOCTHIAETCS MEIEHHO.

Qb opyd osaruie U Mamepuasl.

PeakTHBEI, HEOOXOMHUMEIE IS JAaHHOH PadOoThI, BEICTARISIOT Ha ITOIKH J1a00paTOPHEIX CTOIOB. Peakue
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OCHOBHasI XHUMIYecKas IMocyAa: MpoOHPKH (B INTATHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOciie paOoThI
TINATEIIEHO BBIMBITH, BECHI C Pa3sHOBECOM, ITPHOOPEI, HMCIIONIb3yeMas JIJIS ITPOBEAEHHS OTAEIBHBIX
Ta00paTOPHBIX PadOT, BEIAAETCA H CAAeTCs YHCTas 1aO0paHTYy.

TexHuKa 6 e3onacHocmii NP _6bINOJIHEHUN J1A0 OPAMOPHOIL_DAd ombl:

-aKKypaTHO 00paImarscsa CO CTEKISHHOH XHMHYECKOH ITOCYAOH. OCTATKH Ppa3zOHTOH ITOCYABl YOHPATh C
TIOMOIIBIO COBKA M IMETKH,

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

-IIPH OITPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTosHHHU 25-30 ¢M OT IIHI[a,
HampasIIsd K ceOe CTPYIO r'aza IOCTYIIaTeIbHBIMA ABHKEHHSIMH JIAJJOHH OT OTBEPCTH A K JIHILY,

-IIPH HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHMe ITOMNMaJaHHs OpbI3r HIIH
YACTHI[ Ha JIHI[O HIIH OAeKAY. IIpH Ppa30aBIIeHIH KOHIIEHTPHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BOXY,
HO He Hao0O0poT,

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

-TOpSYHE TIPeJAMETHl MOKHO CTaBHTH TOIIBKO Ha acOeCTOBBIMl KapTOH, acOeCTHPOBAaHHYIO CETKY IJIH
IPYTVIO CITEIHAILHYIO IIOACTaBKY,

-HEeIb 35 ITONB30BAThCA AEKTpOoIpHOopaMi 6€3 COOTBETCTBYIOIIETO HHCTPYKTaKa. ITPH BKIIFOYEHNH HX B
CETh HEJIb34 JIePKaThCs 32 MeTAJUIHYECKHE IIPEAMETHI (TPyOBI, KpaHbI H T.I1.). 3alIpellaeTcs BKIFOYATh H
BBIKJIIFOUATH AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TaKKe II0JIb30BaThCS HEHCITPABHBEIMH HITH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaMIL,

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

-IIPH TIOMAJaHHKM Ha JIHMI0 HIM PYKH OpPBI3T KOHIIEHTPHPOBAHHBIX KHCIIOT ITIOCIIE CMBIBAHHMS BOIOH
IIPOMEITE CIIa0BIM PAaCTBOPOM COMBI. INEINOYH CIEAYET CMBIBATh O TE€X IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIII OHa IIOIIaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITH CIIa0BIM PAacTBOPOM YKCYCHOH
KHCJIOTBl H HAJIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlepMaHraHaTa Kaius (u3
aITeuyKH B TaOOpaHTCKOH Kadeaphl);

-II0 OKOHYAHNH PadoThl BRIKIIFOUNTE M3 CETH BCE 3JIEKTPOIPHOOPEL, MEPEKPHITEH IOavyy ra3a H BOJBI B
nmadopaTopHIO H yOpaThk padouee MeCTO,

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

Ipakmuveckan uacms:
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5TOrO B TPH CTaKaHYHKa HaleHTe COOTBETCTBEHHO MHCTHIUIMpOBaHHYIO Boxy, 0,1 H pactBOp
XJIOPOBOJAOPOMHON KHCIOTEI M 0,1 H pacTBOp TMAPOKCHIA HATPHSI M H3MEPBTE C ITOMOIIBI pH-MeTpa
pH cpenrl. PesyipTare! 3armmmre B Tadmary 1.

B. ComepxHMoe KaXKJI0ro H3 CTaKaHOB IIPEABIAVIIErO OIBITA pas3lieHTe B TPH IMPOOHPKH. JloGaBkTE B
KaKIVIO H3 TPEX IPOOHPOK IO 2-3 KaIUIM HHIMKATOPOB, COOTBETCTBEHHO: JIAKMyCa, METHIIOBOIO
opamkeBoro M ¢eHondranenHa. OIpelelnTe OKpacKy HHAHKATOPOB B ATHX pacTBopax. Pe3ylbTarThl

OIBITOB A H B o opMHTe B BHJIE TaOIHIBI.

HMuaukarop;, Cpena

nmokasaHu s pH-merpa HeitrpamsHas Kucmas [I]emounas

[[BeT makmyca

3HaueHne pH

Iloxazamisa

pH-MeTpa

L[E T METHIIOBOT O

OPaHZKEBOI'O

3HaueHne pH

[lokazaHisga

pH-MeTpa

[[BeT

(peHOI(pTaICHHA

3HaueHne pH

[Toxazanusa pH-MeTpa

B. g npudimkeHHOro ompeleilcHHsa pH pacTBopa HCITONB3YHTE YHHBEPCAIbHBIE HHIHKATOPEI,
IPENICTARIISIONHE COOOH CMECh HECKOIBKHMX HHIHUKATOPOB C Pas3sIMYHBIMH OOJIACTSAMM IIEpexojia, HIIH
VHHUBEPCAIIPHYIO HHAHMKATOpHYIO Oymary. Ilo mprimaraeMoH K HeH HHIHKATOPHOH IIKaJlle
yCTaHABJIMBaTh, IIPH KaKHX 3HaYeHUIX pH nHauKatopHas OymMara OKpamnmBacTCs B TOT HWIH HHOH I[BET.
CTEeKISIHHOH TIAJIOYKOH IIepeHecure 2-3 KaIulMl HCCIEAVEMOIO pacTBOpa Ha VYHHBEPCAIBHVIO
HHINKAaTOPHVIO OyMary. CpaBHHTE OKPacKy €Il CBIPOro IIITHA C LBETHOM INKalIoH, CHellanTe BBIBOJ O
ITPUOIIMKEHHOM 3HaYeHHH pH TeX JKe pacTBOPOB, KOTOPKIE HCCIIONB30BAINCE B ONBITaX A U b.

OrmwIT Ne2. OnpeneneHue pH cpebl THAPOITH3YIOIHXCS COJIEH.

B 4CTO BEIMBITEIE ITPOOHMPKH BHECHTE IIMIATEIIEM ITO IIEIOTKE XIOPHAAa HATPHI, KapOOoHaTa HATPHSL

cyinb(para aMMoHHS. J[oOaBbTe 3-5 MI JUCTIIIHPOBAHHOH BOJBI H, BCTPSXHBASs, PAaCTBOPHTE COJIH.

ﬁ| AOKYMEHT MOANMCAH HHJIHKAaTOpa C IBETHOH TaOIHMIIEH, OIPEICIIHTE
SNEKTPOHHOW NOoAnMcCeBIO
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METIWIOPAHX, ITakKMyc, (peHondTamenH, THMoIdTaaenH H Ap. OmnpemennmB pH cpemsl B mpoOHpKe,
HAITMIIMTE HOHHOE M MOJIEKYIISPHOE YPaBHEHHE THJIPOII3A.

OreIT Ne3. JIeHCTBHE PACTBOPOB THAPOIHM3VIOIIHXCS COIEH HA METAILJIBI.

B pacTtBOp XmopHaa aMMOHHS BHECHTE I'PAHVIIY allFOMHHHS MM I[HHKA. [aKOH K& OIBIT IIPOBEIUTE C
pacTBOpOM KapOoHara HaTpHs. [loueMy B 3THX CIIVYASsX METAIIBl PaCTBOPAIOTCA? OOBSICHHTE OIBIT H
COCTaBbTE YPAaBHEHHS PEaKIHIL.

OrwIT Ned. I'MApOII3 KHCIIBEIX COJIEH.

B naBe npodupku BHecHTe 110 1enotke cojied NaxCO3; 1 NaHCOs3. JJoGaBpTe 2-3 MII QU CTIIIIMPOBAaHHOH
BOALI M 2 KaIUIM HeOOXOIHMOI'0 MHAHKaTopa. OTMEThTE OKPacKy pacTBOPOB, OOBSCHHUTE Pa3IMUHSI B
sHaYeHHSX PH 3THX pacTBOpOB. COCTaBbhTE HOHHBIE H MOJIEKYIIIPHEIE YPABHEHHS THIPOIIH3A.

OrwIT Nod. COBHT PaBHOBECH S THAPOIIH3A.

B mmpoGupky Hanenre 0,5-1,0 M1 pacTBOpa COIMH a30THOKHCIIONO BHCMYTA H ITOCTEIIEHHO pa30aBIIITe
PacTBOP JHCTIIIMPOBAaHHOH BOJOH. BrInaaer OenbIi 0caJlOK OCHOBHOH COJI.

CocCTaBbTE€ YpaBHEHHE peakiMH THApomr3a. [IpnbdarbTe HECKOINBKO Kamejlb a30THOH KHCIIOTHEL. YTo
IIPOUCXOAUT C oOcagkoM? KOHIIEHTpallHl0 KaKHMX HOHOB B PacTBOPE CIEAYET YBEIMYHTH, YTOORI
IIOIIYYHTH ITPO3PavYHEIH pacTBOP? KakoBa poik BOALI B CABHIE PABHOBE CHS THAPOIH3a?

OrmIT Ne6. BimsHue TeMITepaTypPEl Ha THAPOIIS.

Hameiite B mpoOupKy 2-3 karm peHondTanenHa. Harpelite pacTBop 10 KimieHHI. OOpaTHTE BHHMAaHHE
Ha W3MEHEHHS OKpacKH HHJIMKaropa. JlarnTe OOBSICHEHHS, COCTAaBHB HOHHOE H MOJIEKYIISPHOE
ypaBHEHHS THAPOIH3a. YTo HAOIIOMaeTe IIpH OXIIaXkIeHHH?

Kakoe BIMSHHE HaA CTelleHh THIPOIIM3a OKa3bIBAET ITOBBIIIEHHE TeMIlepaTyprl? Kak msmeHsercs pH-
pacTBOpa?

OrwIT No/. [1OMHBIN THAPOIIHS.

K pactBOpy XjIopHga, HHTpaTa HIHM CyIb(ara aMMOHHS IIpHIeHTe pacTBOop cojapl. HaOmomaiTte
BBIZEIIEHHUS ITY3BIPHKOB ra3a M oOpasoBaHHe ocajka. [laniTe o00bsAcCHeHHe. (COCTaBbTE YpPaBHEHHS
peaKIMi B MOJIEKYIISPHOM H HOHHOM BHJIE.

Ipebosarusa K ohopmieruro 1ad op amopHoi pad omst i_omuemy:

| BrinomHeHne madopaTOpHBIX padoT COMPOBOXKIAIOT 3armicaMH B J1adopaTOpHOM JKypHaine. Ha
THTVIIBHOM JIMCTe J1a0OpaTOPHOIO KYpHala JOMKHBEI OBITH IPEACTABIICHBL Ha3BaHHE VHHBEPCHIETA,
(paMIUTHS H HHHITHAJIBL YYaIller ocsI, HOMep Kypca H I'PYIIIEL, Y4eOHBIH IO,

2.OTYEeT O BRINOJHEHHOH JTa00paTOpHOH padoTe JOJIKEH COIEPKaTh CIIeIVIOIIIE CBeIeHI:

*HOMeP paOOTHI H €€ Ha3BaHHE,

e N s T e Ty I, E_.r-._r!-.!- e L
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*HOMEP H Ha3BaHHE OIBITA,

*KpaTKOe OIMMCaHHe Xoaa paboThl ¢ YKa3aHHEM YCIIOBHI ITPOBEIEHIS OITLITA,

*PHCYHKH H CXEMBI HCITOJIb3YEMBIX IIPHOOPOB,

*HaOIIOJeHH T,

*ypaBHEHH S ITPOTEKAIOIIHIX PEAKIIHI,

*pacYETHL, TaOIHIBI, T'Pad)HKH,

*BBIBOJIBI.

3.JIabopaTopHEIH KYPHAJI HY?KHO BECTH YHCTO M aKKYPaTHO, 3aIIHCH JOIKHBI OBITh JTaKOHIYHBIMI.

4 OTYET O IPOBEAEHHON paboTe ITPOBEPSET H ITOAIIHCEIBAET IIPEIOgaBaTENb.

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

0.CTYIEeHTRI, ITOIYUYHRBIIHE 3a4ET 110 TabopaTOPHOMY IPAKTHKYMY, HOITYCKAIOTCS K claue BK3aMeHa II0
KYPCY HEOPraHHYECKON XIMHH.

KoumpoJivtbie eéonpocst :

1. CocTaBbeTe ypaBHEHHe THAPOIH3a colell B HOHHOH H MoneKyiapHoi gopmax: a) KCIO, 6) NazSiOs,
B) Zn(NO3),. YKaxuTe cpely.

2. Uro HasplBaeTCcAa ruaponusoM? [Ipueegure mpUMEPEI COJNEH, KOTOPBIE IIOABEPTAOTCSA THIAPOIN3Y, U
COIIEH, KOTOPBIE THAPOIIH3Y HE ITOABEPrarOTCs, H OOBSICHHTE ITIOUEMY.

3. Kak mpoTekaeT THAPOIH3 COJH, 00pa30BaHHOH: a) CHJIBHOH KHCIIOTOH H CIaObIM OCHOBaHHEM, O)
CHJILHBIM OCHOBaHHEM H c1a00H KHCIIOTOH, B) cIaObIM OCHOBaHHEM H ¢l1a00i KHCIIOTOH?

4. IloyeMy pacTBOp HHTpaTa aFOMHHHS OKPAIIIMBAETCS B KPACHBIHN I[BET ITPH JOOABIEHHH JTaKMyca?

5. Ilouemy pacTtBOp cynbQHAA KalHi OKpAIHBAcTICSI B MAJIHHOBBII IBET IIPH JOOaBIEHHH
peHondTamenHa?

6. [Touemy pacTBOp Xitopuaa OapHs He H3MEHSET LBET JIaKMyca H (peHoIdTamenHa?

7. llouyemy IpH THAPOIM3E CYIb(HTA HATPHSI He BHIJEISCTCS CEepHHCTAs KHCIOTa, a IPH THAPOIH3E
cylb(aTa aFOMHHHS He 0CaKAaeTCs THAPOKCH aTFOMHHIA?

Cnucok JIHmMepantypol.

1. MeTtomuueckne yKasaHHS 110 BBIIIOIHEHHIO JIaOOpaTOPHEIX PaboT Mo AHCIMIUIMHE «Heopranmueckas
XUMHS» IS CTYAEHTOB HallpaBjIeHHS ITOAroTOBKH 19.03.04 TexHOIOrHa MpOoAYKIIMH H OpraHH3aI[HsI
OOIIECTBEHHOI'O ITIMTAHMS.

2. Mertoauuyeckne VyKa3zaHHA I OOYYAIOIMMXCA II0 OPraHM3alHH H IIPOBEIEHHIO CAMOCTOSTEIILHOH

"""'.-""_“.""'-':.-.-""*."!""‘!"'!' T/ Trrr ATy r s rTrTrrrs s .-".-"T Tﬂ:"‘.ﬂ"!“-"&"!’!‘!’!’?!’ﬂ!"‘!’.’-’&!‘!’ T T ETF LT TEY
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3 .Heopranmdeckass XxumMHsI | OneKTpoHHBIH pecypc| : mabopaTopHblil mmpakTHKyM / C.A. CokomnoBa [H
Ip.]. — ODONeKTpoH. TeKCTOBBIE JaHHBIe. — BopoHek: BopoHexkckmi ['ocymapCcTBeHHBIH ATpapHBIH
Yaueepcurer uM. Mnmeparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — Pexmm gocTyria:
http://www.iprbookshop.ru/72709.html

4 Heopranmdeckass XuMHS | OIeKTpOHHBIH pecypc| : madopaTopHseni mpakTHKYM / O.B. J[psIKOHOBa [H
ap.]. — DIeKkTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHekckHil I'ocymapCcTBeHHBIIT ATpapHEBIH
YHusepcurer M. Mnmieparopa Iletpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexuM goctyma:
http://www.iprbookshop.ru/72708.html

JIlaboparopHas padora Ne 9
Tema: OKHCIHTEIbHO-BOCCTAHOBHT €JIbHbIE PEeAKIHH.

Ienv pabdombi: HB}*"IEHHE OFIICIIHTCIIBHO-BOCCTAaHOBHT CIIBHBIX pE&I{L[I]fI Ha IIPpHMCPE pEElIG_[I]IuI Ha

IPHMCPC pEElIG_[I]IuI MCTAJIIIOB € KHCIIOTAMII H IIICIIOYaMI., BIIHAHHC XaPaKTCcpa CPCIbl Hd OKHCIIHTCIIBHO-
BOCCTAHOBHTEJIbHBII ITPOLECC, OKHCIHTCIIbHO-BOCCTAHOBHTCIIBHYIO IIBOHCTBEHHOCTH BEIIICSCTE,
OKIHCIIHTCIIBHO-BOCCTAHOBHT CIIBHYIO PEAKITHIT AHCITPOPOPLIHOHHPOBAHH A, EH}"’I'I)HMGHEH}"]IHPHOﬁ
OKHCIIHTeIIbHO-BOCCTAHOBHTEIIbHOH PEAKIIHH.

Dopmupyemoble Komnemernuuu: YK-1, OlIK-2.

T eopemuileCKda Hdcmb.

OKHCIIHTEIIbHO-BOCCTAHOBHTEIIbHBIE PEAKIIIIT — 3TO0 PCAKIIHH, COIIPOBOKIAIOIIHECA IICPEXOJ0OM
JJIEKTPOHOB OT OJHHX dTOMOB HIH HOHOB K APYI'HM, JPYI'HMI CIIOBAMH — 3TO PCAKITHH, B PC3VIIbTATC
KOTOPBIX H3MCHAKOTCA CTCIICHH OKIICIICHH A 3JICMCHTOB.

CTelleHb OKHCIIEHHS — 5TO 3apdaqa aToMa 3IICMCHTd B COCIITHCHIHIL, BEIYHCIIEHHBIH H3 YCIIOBHOI'O
IPCOITOIIOKCHI A, YTO BCC CBA3ZH B MOJICKYIIC ABIIAIOTCHA HOHHBIMI.

CTeIleHb OKHCIIEHHS IIPHHATO YKa3bIBATh ﬂpﬂﬁGI{Dﬁ I_[II(l)pDﬁ Had CHMBOJIOM 3JIEMEHTA CO 3HAKOM IUIIOC

WIH MHHYC Ilepe] g poi. Hampimep, ecir cBa3b B MojieKyile HCl HoHHAsI, TO BOZOPO H XJIOP HOHEI C

a1 -1
sapsimami (+1) 1 (—1), cnegoBatemsuo H Cl,

l[.'IIH TOr0 YTOOHI pPaCCHHTAaThk CTCIICHBb OKICIICHHA nroboro JJICMCHTA, HeOoOXOMHMO IIOJIE30BAThCS

CIICHO YHOIITHMH ITPABHIIAMII:

0 ) 0 0

0
1. CreneHb OKHCIIEHHS aTOMOB B ITPOCTHIX BEI[ECTBAX PaBHA HYIIIO: H2,Cl2,02,C, Me (MeTalnn

B CBOOOJIHOM COCTOSIHHH).
2. CrerneHp okHcIeHHS (+1) BO BCeX COeQHMHEHHSIX HMEIOT INelouHBble MeTalasl (IA rpyrma) u

AOKYMEHT NOANMMUCAH oIX METAJLIIOB, I'’I€ CTCIICHDL OKHCIICHIA BOAOPOI4d
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3. CrerneHp OKHCIEHHS +2 BO BCeX COeJHMHEHHSIX HMEIOT MIeNOoYHO3eMellbHBle MeTammiel (I A

TPYIIIa).
4. Kucmopon HMeeT CTelleHb OKHCIIeHHSI (—2), BO BceX COeJHHEHHIX, KpoMe IIEPOKCHJIOB

+1 -1 +2 -1 +2-1
(H202,Ba 03) u hropuna kucropoga O F 2,

5. AJITE@I)HH‘IEGI{EIH CYMM4d CTelleHeH OKHCIIEeHHS BceX YacTHI[ B MOJICKYIIC PdBHA HYIIIO, 4 B HOHE —

+5-2

0. NO3 = (N 03)"' = +5+3 (-2)=1

+1 -1

sapsny Hona H Clo+1-1=
+2 -1
—>» _
6. CrTeneHb OKHCIIEHHS HOHA 3JIEMEHTA PaBHA 3apsay HOHA: CaClz Ca**+ 2C1~.

7. He cnmexgyer myrars IIOHSTHS «BAJEHTHOCTB» M «CTEIIEHb OKHCIeHHS». Tak B Na, NHi, NaoHai,

NH>OH BameHTHOCTh (KOBaJeHTHOCTb) a30Ta paBHa TpeM, TaK KaK a30T oO0pa3yeT TpH

0 -3 -2 -1

No, NH,, N2 H,, NH,OH.
KOBAJICHTHEIC CBA3H, 4 CTCIICHD OKHCJICHITA PA3JIH'YHA. 2 3> N2 Ha, 2%

OKHCIIEHHE H BOCCTAaHOBRIeHHe. OKHCIEHHEM Ha3bIBAeTCS OTAaya BJIeKTPOHOB, B PE3YILTATE YETO
CTEelleHb OKHCIEHHS 5SIIeEMeHTa IIOBBIIIAETCSA. BOCCTaHOBIEHHEM HasbIBAaeTCA IIPHCOEIHHEHHE
3JIEKTPOHOB, B PE3YIIBTATE YETO CTEIEHD OKHCIIEHHS SIIEMEHTA IIOHHKAETCS.
OKHCIIMTEIIbHBIE H BOCCTAHOBHTEIBHBIE IIPOLIECCH] TECHO CBSA3aHBI MEXKAY COOOH, TaK KaK XHMIYECKas
CHCTeMa TOJBKO TOIJla MOJXET OTJaBaTh »SJIEKTPOHBI, KOrJa JApyrasd CHCTEMa HX IIPHCOEIHHSET
(okucnumensHo-eoccmarnocumensHan cucnema). Ipucoe THHSIONAS AMEKTPOHBI CHCTeMa (oxucainens)
caMa BOCCTaHaBIMBaeTcsS (IIpeBpaliacTcI B COOTBETCTBYIONII[MII BOCCTAHOBHTENL), a OTJArOINas
SIEKTPOHBI cHcTeMa (eoccmawnocumens), caMa OKHCIISIeTcsS (TIpeBpallacTca B COOTBETCTBYEOII[HII
OKHICIIHTEIB).
K munuunvim oxucaumensm OTHOCHT:

1. OnemeHtapHbie BelecTBa — Clo, Bra, Fa, I, O, Oa.

2. CGEI[I]HEHIIH, B KOTOPBIX 3JIEMCHTBI IIPOABIIAIOT BBICHIVIO CTCIICHDL OKHCIICHHA (GHPEI[EHHETCH

HOMEPOM T'PYITIBI) —

+7 +b +B +3 +5& +7
KMnO,, K,Cr.0,, H, $§O,, HNO., KClO,, KCIO,,

+ ¥

+5
10,,KIO, ura.

3. Karnon H" i HOHBI MeTaJIIOB B HX BbICIIIEH cTeleHH okucieHns — Sn**, Cu?*, Fe’* u t. 1.
K munuunvim eoccmarnoearmensm OTHOCHT:

1. DOieMeHTapHBIe BeIlllecTBa — MeTallIbl (HapHOOIbINIAs BOCCTAHOBHTENbHAS CIIOCOOHOCTh VY
IMETOYHBIX MeTaluIoB), Haz, C, CO.

AOKYMEHT NOAMNUCAH YOSIBIISIEOT ~ HIBIII CTEIIEHb OKHCIIEHHS —
SNEKTPOHHOWM MOAMUCHIO | IO
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3. WoOHBI MeTaIOB HH3IIIEH cTelleHH okHclIeHHsS — Sn?*, Cu™, Cr*, Fe?".
OKHCIIMTEIILHO-BOCCTAHOBHTEIIbHAI JIBOHCTBEHHOCTb. (Coeduneniia e6vicuieili cmieneHi OKLCAeHlUs,
IIPUCVIIEH HaHHOMY 2JIEMEHTY, MOI'YT B OKHCIHTEIIBHO-BOCCTAHOBHTEIBHBIX PeaKI[HSIX BBICTYIIATH
TOJIBKO B KaueCTBE OKHCIHTEIEH, CTEIeHb OKHCIEHHS BIIeMEHTa MOXKET B STOM CIIyYae TOJIBKO
IIOHMKATLCS. CoeduHeHus Hu3uieil cmieneHiu OkKucaeHus MOTYT OBITh, HAoO0OpPOT, TOIBKO
BOCCTAaHOBHTEIISIMH, 3JIeCh CTelleHb OKHCIEHHSI 53lIeMeHTa MOJKeT TOIBKO ITOBBIIIATBCI. EcioH Xe
3JIEMEHT HAXOAHUTCS B IIPOMEKYTOUHOH CTEIIEHH OKHCIIEHHS, TO €r0 aTOMBI MOI'YT, B 3aBHCHMOCTH OT
VCIIOBHH, IIPHHHMATh 3JIEKTPOHBI, BBICTYIIAS B KayeCTBE OKHCIIMTEIS IIH OTJAaBaThb 3JIEKTPOHHL,
BBICTVITas B KAUECTBE BOCCTAHOBHTETIAL.

Tak, HaIpHMep, CTeleHb OKHCIIEHHS a30Ta B COeJHHEHHSIX H3MeHseTcs B mpefieiiax oT (— 3) g0 (+5)
NHi;, NH4OH - TOIBKO BOCCTAaHOBHTEIIH

HNO3, comt HNO3 - TOTbKO OKHCITHTEIH

COeIHHEHHS C TIPOMEXYTOYHBIMH CTENEHSAMH OKHCJIEHHS a30Ta MOI'YT BBICTYIIAaTh B KadyeCTBE
OKHCIIHTelIeH, BOCCTaHABIMBASCh O HH3IIHMX CTelleHeH OKHCIIEHHS, HIIH B KauecTBe BOCCTAaHOBHTEIEH,
OKHCIISAACH 1O BBICIIIHX CTelleHeH OKHCIIeHHS

MeTtom  siuekTpoHHoro 0OamaHca  YpaBHHBAHHS — OKHCIIHTEIBHO-BOCCTAHOBHTEIBHBIX  PEAKI[HIA
3aKJTI0OYAETCS B BBITMIOJIHEHHH CIIeAVIOIIETO ITPaBHIIA. YHCIIO AIeKTPOHOB, OTAaHHBIX BCEMH YaCTHI[AMH
BOCCTAaHOBHTEJIEH, BCET A PaBHO UM CIIY 3IEKTPOHOB, IPHCOEIHHEHHBIX BCEMH YaCTHI[aMH OKHCIIHTEIEH
B JAHHOH PEAKI[HH.

Qb opyoosarue u mamepuaibl.

PeakTHREI, HEOOXOMHUMEIE IS JAaHHOH paldoOTHI, BRICTABJISIIOT HA ITOJIKH 1a00paTOPHBIX CTONIOB. Peakie
PeaKTHBEI, KOHII[EHTPHPOBAHHEBIE KHCIOTHI M INEINOYH, IaXyuyHe Bel[ecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHas BOJa H Jp.) XpPaHIT B BEITSDKHOM IIKaQy.

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

TexHuKa 0 ezonacHocmy RPU 6bINOJIHEHU JIADOPAMOPHOIL_DAd Onbl.

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

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

-TIIPU OIPeJelIcHHH 3allaxXxa BEINEeCTB OTBEPCTHE COCYAaA JAep:KaTh Ha paccTOSHHUHM 25-30 c¢M OT JIHI[a,
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-IIpH HaIHMBaHHH PeaKTHBOB He HAKIOHATHCA HaJ COCYAOM BO H30eKaHHe IIONMafaHHs OpBI3r IIH
YACTHI[ HA JIMI[O MM OAEKAY. IIpH Pa30aBIIeHNH KOHIIEHTPHPOBAHHEBIX KHCIIOT BIHBATh KHCIIOTY B BOLY,
HO He HaoOOpOoT,

-IIPH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede MM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarpeBAEMOH KHIKOCTRIO BO H30eKaHHe TIOMaMaHus €€ Ha JIMI0, PYKH IIH OJIEKIY,

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

~HeIIb 35 IONB30BATLCA ANEKTPONpHOOpaMi 6€3 COOTBETCTBYIOIIETO HHCTPYKTaKa. ITPH BKIIIOUEHHH HX B
CETh HelIb34 JIepKaThCs 32 MeTaJUIHYeCKHE IMpeqMETHI (TpyOBl, KpaHbI H T.II.). 3allpelllacTcs BKIFOYATh H
BBIKIIFOUATH SIEKTPOIIPHOOPEI MOKPBIMH PyKaMH, a TaKKe II0/Ib30BAaThCSI HEHCITPABHBEIMH  HITH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOJA ITPHOOPaAMIL,

-3aMpeInacTcs IMPHHUMATE ITHINY B XHMIYeCKOH 1ad0opaTOpHH H ITHTE BOAY M3 Ta00paTOPHOH ITOCYIHI. -
-KaTETOPHYECKH 3aIpelnacTcs IMpodoBaTh PeaKTHBEL Ha BKYC,

-IIPH TIOMAMaHHKM Ha JIHMI0 HIM PYKH OPEI3r KOHIIEHTPHPOBAHHBIX KHCIIOT TIOCIIE CMBIBAHHMS BOIOMH
IIPOMEBITE CI1a0BIM PACTBOPOM COABI. INENOYH CIEAYET CMBIBATH O TeX IIOP, IOKA YYaCTOK KOXH, Ha
KOTOPBIIL OHa IIOITaia, He IlepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITH CIA0BIM PacTBOPOM YKCYCHOM
KHCIIOTBl H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM pacTBOPOM IlepMaHraHaTa Kamus (3
aITTeyKH B 1a00PpaHTCKOH Ka(eIpel);

-II0 OKOHYAHHH padoThl BRIKIIFOUHTh H3 CETH BCE MEKTPONPHOOPHI, IIEPEKPHITEH IOayy ra3a H BOALI B
nmadopaTopHIO H yOpars padouee MeCTO,

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

Ipaxkmuueckas yacmso:

OreIT Nol. B3ammoZeHCTBHE METAIUIOB ¢ KHCIIOTaMH H IIETIOYaMH.

M3ydyeHne B3aMMOJEHCTBHSA I[HHKAa C pPacTBOPaMH CEPHOH  KHCIOTHI  (pa30aBIeHHOH H
KOHIIEHTPHPOBAHHOH) H ¢ PaCTBOPOM INENOYH. B KaKIOM OITBITE B ITPOOHPKH HalelTe 2-3 MII pacTBopa
KHCIIOTHI IWIH INEITOYH H OPOChTE I10 OAHOM IPaHyJle I[HHKA.

Paz0bepHrech, KaKOH HOH B Ka)KJIOM CIIyyae SBJISIETCS OKHCIHTEIEM. BO BCeX OIBITax ¢ OKHCIHTEIIBHO-
BOCCTAHOBHTEIFHBIMH PEaKIHSIMH COCTaBbTE SIeKTPOHHO-HOHHBIE CXEMBI, HaHAHTe KO3((PHIHEHTHI
IIPH OKHCIIMTEIIE H BOCCTAHOBHUTEIE, OIPEAEIITE CPELY IIPOTEKaHH S IIPOIiecca, IIOABEIITE HTOT B BHE
HOHHOT' 0, 3aT€M MOJIEKYIIIPHOI'O YPABHEHHS.

OrmwIT Ne2. BrisiHHe XapakKTepa Cpeibl Ha OKHCIIHTEIIBHO-BOCCTAHOBHTEIBHBIH ITPOIIECC.

A. Ilpoeemure peakiro KMnOg4 + NaxSOs + —> B KHCIOH, HEUTPAILHON M INEIIOYHON cpepax. s

PTOTO B """*""""hﬂ@hé’mﬁﬁhﬁ”éﬁg KIVimO7T11p™! “ABBTE KHCIIOTHI WIH IIEITOYH H BHECHTE IIEIIOTKY
| ANEKTPOHHOW NOAMUCHLIO |
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OeciBeTHRIH MnSO4, BO BTOPOM BERIOIafaeT Terpadopara HaTpHsH ocagokK MnOs:, U B IIETTOYHOH Cpelie
oOpasyeTcs 3eEHBI pacTBOp KaoMnOy.
b. Omnpenennre, B kakoH cpejie (HEHTPpaIbHOMH, KHCIOH HIIH INEJIOYHOH ) Oy YT IMpOoTeKaTh PEaKIHH.

MnO> +KI+ —

CrCls + Bn+ —
B meproM crnydae B IIPpOOHPKY BHOCST INENOTKY cyxXoro rnopornka MnO», 3arem pactBopa Kl u
OIPEAETISIOT CPERY PeaKI[HH.
OreIT No3. OKHCIIHTEILHO-BOCCTAHOBHUTEIIFHAS JBOHCTBEHHOCTE BEIIECTB.
A. K nogkucrneHHOMY pa30aBjIeHHOH KHCIOTOH pacTBopy KMnOs mobaepTe 0 0O0ecCIBEUHBAHH A
pactBopa NaNO2. K mogkuciIeHHOMY CEpPHOH KHCIOTOH PacTBOPY HOAMIA Kammsg J00aBbTE HEMHOIO
pactBopa NaNO,. UeM oOBSACHSAETCS BO3HHKAIOIIEE OKpalllMBaHHe pacTtBopa? Kakoma pois NaNO; B
TOH MM IPYTOH PEeaKI[HH?
b. K IMOAKHCIEHHOMY CepHOH KHCJIOTOH pacTBopy KMnO4 mobaBpTe HeOOJBINON OOBEM pacTBOpa
IIEpOKCcHAa Bogopojaa. OOpaTHTe BHHMAHHE, KaKOH BBIJENSIeTCS ras. K IIOIAKHCIEHHOMY CEepHOH
KHCJIOTOH PacTBOPY HoAMAa KaimHg 1o0aBbTe HeOonbIinoe KomHuecTBO H2O2. UTto nporncxomnt? Kakosa
poms H;O2 B stroM criyuyae? OOparHre BHHMAaHHE Ha COCTAaBIIEHHE  SIIEKTPOHHO-HOHHBIX CXEM C
YYaCTHEM IIEPOKCH/Ia BOAOPOIA.
OreiT Ned4. Peakiiny caMOOKH CIIEHH SI-CaMOBOCCTaHOBIIEHHS (JHCIIPOIIOPIIHOHHPOBAHH ).
Kpucrammnk foga pacTBOpHTE B HEOOIBIIIOM 00BEME PacTBOPaA IIETOYH IIPH CI1a00M Har PEBAHI.
3aKOHYNTE YPaBHEHHE PEAKI[HH:
[ + NaOH —NalOs+ ...
Peakiius IHUCTIPOIIOPIIMOHHPOBAHUSA HAET B INEINOYHOH cpelie. ECIM ITONYYEHHBIH IIOCIE PeaKI[iH
PacTBOP IMOAKHCIINTH, TO PeakIHs IIPOHIET B 00paTHOM HalTpaBJIeHHH. [ IpOBEpPhTE 3TO Ha OIIBITE.
OreIT Ned. BHYTPHMOJIEKYIIIPHOE OKHCIIEHHE -BOCCTAHOBIIEHHE.
[T]enmoTKy KpHCTAIUIMKOB JHXpOoMaTa aMMOHHS ITOMECTHTH B (papOpOBYIO YaIlleYKy H HarpeTh J0
Hayama pasloxeHHs. OOpaTHTE BHHMAHHE Ha XapakKTep OOpa3VIOIMXCS IPOAVKTOB H 3aKOHYHTE

t
YPAaBHCHHE PCAaKITHI.

(NH4)2Cr207 — Cr203 + N2 +

IIpapuna TexHHKH Oe3omacHOCTH. CoOMrogaHTe OCTOPOKHOCTH ITPH padoTe ¢ KOHIIEHTPHPOBAHHOH
CEPHOH KHCIIOTOH, 0COOeHHO ropsueH. He gormyckanTe romagaHus €€ B I71a3a H Ha KOXKY.

Tema: "OKHCIHTEIFHO-BOCCTAHOBHTEIbHBIE PEAKI[HH .

[IpobnemHas curyanus I. B pesyimbrare MOnydeHHS IIPOMBIIIJIEHHBIM CIIOCOOOM a30THOHN KHCIIOTEHI

j 1 NOKYMEHT NOANUCAH ] ro oxkHcnleHHss NO 1o Goree BBICOKOH CTEIEHH
ANEKTPOHHOW NOAMUCHIO
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[Tpobnemuasa curyaimsa II. B ImpoMBINIIIEHHBIX CTOYHBIX BOMax HMeeTcs (pTopua Bojopoda. Kaxim
COeIHHEHHEM HaJIO ITOIEHCTBOBATh, YTOORI ITOJTYYHTh HEPACTBOPHMOE COEIHHEHHE (PTOPHIA?
[Ipobnemuas curyanus III. B crouHol Bome (pTopHA HOH ocaXxdeH B BHJA CaF, IIeMEHTHOH ITBIIBIO,
coctas Koropon CaO - CaS , cpexa kuciasa. Kakou ras OyAeT BRIJEIISITHCS ITPH OCaKIeHHH ?

Kaxkim okucimTEeneM HeoOX0MHMO ITOAEHCTBOBATE, YTOORI O0E3BPEANTE 3TOT ras?

Ipebosarnusa K oghopmieHUIO J1ADOPAMOPHOIL PAD OMbL 1L OMYUEHY.

1.BeimnosmHeHHe j1a00paTOPHBEIX paldoT COIPOBOIAIOT 3allMCIMH B 1adopaTopHOM XypHaiue. Ha
TUTYIIBHOM JIHCTE JIaDOPAaTOPHOrO KYpHalla JOJIKHBEI OBITH ITPEICTABIIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHSI M HHHI[HAIIEL YYaIerocs, HoMep Kypca H TPYITOIbI, Y4eOHBIH TOfT.

2.0T4YeT O BROTOIHEHHOMH J1ad0paTOpPHOH padoTe JOIKEH COAEPKATh CIESAVIOIIHE CBEIECHIS:

*HOMED paboTH U €€ Ha3BaHIE,

*JIaTy BHITIOJIHEHU S PalOTHI,

*I[eIb PabOoTHI,

*000PYZIOBAHIE M MaTEPHAIIEL,

*KPaTKOE TEOPETHYECKOE OIMHCAHHE,

*HOMED M Ha3BaHHE OITBITA,

*KpaTKOE OITHCaHHe X0j1a paboThI ¢ YKa3aHHEM YCIIOBHH ITPOBeAeHIS OITBITA,

*PHCYHKH H CXEMBI HCIIOIb3YEMBIX ITPHOOPOBE,

*HaOIIOJeHH T,

*ypaBHEHHS MIPOTEKAIOIIIX PEAKIIHIL,

*PaCYETHI, TaOIHIIBL, T'PapHKH,

*BEIBOJIBI.

3.JIabopaTOpHEI KYPHAII HYKHO BECTH YHCTO H aKKYPaTHO, 3aIHCH JOIKHBI OBITh JTaKOHHYHBIMH.

4.OTYET O IMPOBEAEHHOH padoTe IPOBEPSAET H IOAIHCEIBAET IIPEITOAABATED.

5.K cmaue 3auéra 1o mabopaTOpHOMY IIPAKTHKYMY IOIYCKAIOTCS CTYAEHTHL, BBIIIOIHHBIIHE H
IIOAIIMCABIIME Y TIPEIoJaBareild BCe AOMAIIHHE M J1adopaTopHBIE PalOTEHI, CHABIINE KOIUIOKBHYMEL
AKTHBHO YYaCTBOBARBIIIHE B padoTe CEMHHAPOB.

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

K OHMPpoJ/IibHbIE 60NPOCHL .

1. OKHCIIHTEIIH H BOCCTaHOBHTEIIH

2. KmaccH(pHKkaIis oKHCIHTeIbHO—BOCCTAHOBHTEJIbHBIX PeaKI[Hi
- T NOKYMEHT nognucaH
ANEKTPOHHOWM NOANUCHIO
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5.1. Cxema BOCCTAaHOBJIEHHS ITIEPMAHTaHATOR

5.2. CXema BOCCTAaHOBIIEHHSI XPOMaTOB/OHXPOMATOB
5.3. PaznoxeHHe HHTPaTOB

5.4. OKHCIMTeIbHBIE CBOHCTBA a30THOH KHCIIOTBI
5.5. BzanMoieHCTBHE METAIIJIOB C CEPHOM KHCIIOTOH

Cnuicok Jiimep amypasi.

l.Merommyeckiie yKasaHHS II0 BBOIONIHEHHIO J1abOpaTOpHEIX padoT 10  JAHCIMILINHE
«Heopranmyeckas Xunisa» i1 CTYAEHTOB HaITpaBiIeHH ITOAroTOBKH 19.03.04 TexHOIOorusa mpoayKI[Hi
H OpraHu3aIs O0INeCTBEHHOIO ITHTaHH .

2.Meroamyeckre yKa3zaHHSA IS OOYYAIOM[IXCS 110 OPraHH3alMH H IIPOBEIEHHIO CaAMOCTOSATEIILHOH
paboTEI 110 JUCIMIUIHHE « HeopraHmyeckas XUMISI» IS CTYAEHTOB HallpaBjIeHHS IToAroroBkH 19.03.04
TeXHOIOrM IMPOAYKITHH H OpraHH3alH OOINeCTBEHHOIO ITHTaHH .

3.Heopranmieckas Xxumis | Oi1eKTpoHHEIH pecype]| : madopaTopHsbni mpakTHKyM / C.A. CokoJloBa [H
ap.]. — DIeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHek: BopoHeXckHIl 1'ocymapCcTBeHHBIH ATpapHBIH
Yaueepcurer uM. Mmmeparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — PexuMm gocTyria:
http://www.iprbookshop.ru/72709.html

4. Heopranmdeckass XHMHS | OIeKTPOHHBIH pecypc| : mabopaTopHslii mpakTHKyM / O.B. JIsskoHOBa
|[n ap.]. — DOIeKTpoH. TEKCTOBBIE JaHHEIE. — BopoHek: BopoHexckuil I'ocymapcTBeHHBIH ATpapHBIH
Yaueepcurer M. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM A0CTyIIA:
http://www.iprbookshop.ru/72708 .html
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BBEJEHUE

[lenbr0 TOATOTOBKHM K CaMOCTOSTEIPHOMY H3VUEHHIO JIHTEPATYpPhRl II0 TeMaM
ITHCLHILINHEL SBIIIETCS COOeCeOBaHHE C ITPeroJaBarelleM 110 OTYETY (YCTHOMY). 3ajadaMH ITpH
IIOATOTOBKE K CaMOCTOATEIIbHOMY H3VYEHHIO IJIHTEPATypPhl II0 TeMaM JUCIHIUIMHBEL —
KOHCIIEKTHPOBAHHE CTYIEHTOM KOHCIIEKTOB.

CamocrosaTelnbHasd padoTa IMpeayCMaTPHBAET CIEAVIOIIMHE BHIBL. CaMOCTOSTEILHOE
H3YVYEHHE JMTepaTyphl IO TeMaM, ITOATOTOBKAa K ITPAKTHYECKHM 3aHSATHSM, ITOJTOTOBKAa K
KPYIJIOMY CTOITY TIO0 TEMAM.

BrmionmHeHNe 3afaHiii 110 CaMOCTOSTENILHON padoTe IO3BOJSET CTVYASHTY 3aKpeIlHTh
3HAHHS H IIPHOOPECTH ITPaKTHYECKHE HABBIKH B 00I1aCcTH KOO HH.

st MOCTHZKEHHS BBICOKHX PE3YIILTATOB YCBOSHHS Y4eOHOIrO MaTepHanla II0 KYpCY
«OO0Imass M HeopraHMYecKas XHUMHSI» OakalaBpaM HeOOXOIHMO OCO3HAHHO IIOAXOAHTh K
BBRITIOJTHEHWIO 3aJaHMI I CaMOCTOSTEIIEHOH pabdOThl, BHHMATEILHO O3HAKOMHTECS C
PEKOMEHOBAHHOH OCHOBHOH H JOIIOIHHTEILHOH JIMTEPaTYPOH.

bakamappaM HeoOXOAMMO ITOMHHTE, YTO IEJIBI0 MPAKTHYECKHX 3aHSITHI IT0 JHCI[HIUTHHE
«OO0IIass 1 HeopraHM4ecKass XUMHS» SBISETCS 0000IEHHE H CHCTEMaTH3alHa TeOPEeTHYECKHX
3HAHHI, TTIOJIYYEHHBIX Ha JIEKI[HIX, a TAaKXKe IIPHOOpETEHHE ITPAaKTHYECKUX YMEHHH H HABLIKOB. B
5TOH CBSA3H Ha CEMHHapax JOJKHO OBITh OPraHH30BAaHO COTPYAHHYECTBO OakalaBpOB H
ITperoapaTelld, HX B3aMMOIIOMOIIb, KaKIbIH OaKalaBp JOIKEH OCO3HaBaTh, UTO MMEET IIPABO
Ha HHTEIUIEKTYAJIbHYIO AKTHBHOCTH, OBITh 3aHMHTEPECOBAHHBIM B JOCTHKEHHH OOINEH IEIH
CEMIHApPOB, JOIKEH IIPHHHUMATh YyYacTHe B KOJUIEKTHBHOH BBRIPAOOTKE BEIBOIOB M PEINEHHI, B
YCIIOBHSIX COBMECTHOH PabO0THI 3aHUMATh AKTHBHYIO ITO3HIIHIO.

B Xojie IMOATOTOBKH K 3aHATHSAM OakalaBpaM CIIEAYVET YVUHTHCS TOUHO BBIPAKATh CBOH
MBICIIH B JOKJIaJl€ MM BBICTYIUIEHHH IIO BOITPOCY, aKTHBHO OTCTAaHMBaTh CBOIO TOYKY 3PEHHSAL
apryMEHTHPOBAHO BO3PAXKATh, OIIPOBEPraTh OIMHOOYHVYIO ITO3HIHIO.
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1. Ob6mas xapaKTepHCTHKA CAaMOCTOATEIbHOH PadoThI 00y A0 IMXCH NPH H3YIeHHH
JHCIHMILTAHBI (MoXyJisl) «O0mIasi H HeoOpraHu4vecKast XHMH D>

JucipnumiHa «OO0Imas H HeopraHHdyeckas XHMHS» OTHOCHTCS K JHCIMIUIMHAM bioka
51.0.04 u ocBamBaeTcs CTyIAeHTaMH B TeueHHe 162 4yacoB. Ee OCBOeHHEe IIPOHCXOAHT B 1
CEMECTPE.

6 4acoB OTBOJATCS Ha ayJHTOPHBIE (POpPMBI pabOTHI (JIEKIIHH H ITPAaKTHYECKHE 3aHSITHS),
KOTOpPBIE ITPOBOAATCS IIPH HEIOCPEACTBEHHOM VYAaCTHH IIpernogaBarensd M 143,25 yacoB
OTBOJMTCS JJISI CAMOCTOSTEIIBHOH, HIIH BHEAYIHTOPHOI, pabOTHI CTYAEHTOB.

Ha mepeoM srarie HeoOXOAHMO O3HAKOMHTLCS ¢ padodyeH IporpaMMoOH AHCIHILIHHEL, B
KOTOPOH PacCMOTPEHO COJepKaHHEe TeM IIPAaKTHYECKHX 3aHSTHI JHCIFILIMHBL, BHIBI
CaMOCTOST €IIbHOH padOTHI, TAKHE KaK:

- CAaMOCTOSTEJIBbHOE H3YUEHHE JTHTEePaTYPHI II0 TEMaM,

- TIOAT OTOBKA K J1a00paTOPHOMY 3aHSTHIO.

KaxaeIi BHI CAMOCTOSTEILHOH paO0Thl HMEET IIEJIH M 3aJaui.

LlemsmMiT caMOCTOSTEIBHOIO H3YVUYEHHS JIMTEPATYPRI SBISETCS OBIIAJAEHHE CIIEMYIOIIIME
KomIleTeHIpIMH YK-1, OIIK-2.

3aayl caMOCTOSITEIIbHOI paboThl (DOPMHPYIONTHE KOMITETSHIHH:

- CMIOCOOHOCTH K CaMOOPraHH3al[HH H CaMO00pa30BaHHIO ;

- TOTOBHOCTH YCTaHABIHBAaTh H OIpPeJelIsITh IIPHOPHTETHI B c(epe IPOH3BOJCTBA
ITPOAVKIIMH IMMTAHHSA, OOOCHOBBIBATH IIPHHATHE KOHKPETHOIO TEXHHYECKOI'O PEIIEHHS IIPH
pa3paloOTKe HOBBIX  TEXHOJIOTHYECKHX ITPOLIECCOB ITPOM3BOACTBA IIPOAVKLIMH ITHTAHISI,
BEIOHpATh TEXHHUYECKHE CPeJCTBAa H TEXHOIOTHH C YUETOM SKOIOTHYECKHX ITOCIEACTBHH HX
ITPHMEHEHH .

BrmionmHeHHe 3afaHIii I10 CaMOCTOSTEIILHON padoTe IMO3BOJSET CTVYASHTY 3aKpeIlHTh
3HAHHS H IIPHOOPECTH ITPaKTHYECKHE HABBIKH B 00IIaCTH KOO HH.

KaxnpIi BHI caMOCTOATEIbLHOM padOThl HMeeT OIpeJielIeHHbIe (DOPMBI OTYETHOCTH.

2. Ils1an-rpa)uK BBINOJTHEHHSA CAMOCTOSAT eJIbHOM PadOThI

Koibr Cpencrea 1 OOBEM Y4acoB, B TOM YHCIIE
peanu3yeM TEXHOJIOTHH CPC KOHTaKTH Bceero
BIX B OLIEHKH as pabora
HJI JesSTelIbHOCTH
KOMIIET e HI C
15150 CLYACHIORB IIpeIoIaBa
HHIHKATOP TeJleM
a(oB)
1 cemectp
HJT-1vk-1 [Toxroroka K OTueT 1.08 0,12 1,2
H1-2yic nabopar opHEIM paboTam IH ChbMEHHBIT
HI-3vk-1
H/-1onxk-2
H-2onk-
HJT-1vk-1 CaMOCTOSATEIILHOE Colecemopanme | 127.845 14.205 142.05
N-2ykr H3yUeHHe ITHTePaTypsl IO
H-3vk-1
T T-lom. TemaM Ne 1-18
H/-2onk-
Hroro 3a 1 cemectp | 128,925 | 14,325 143,25
ST ERTPOHHOM NOBNNCLIO Hroro | 128,925 | 14,325 | 14325
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3. KoHTpo/IbHBbIE TOYKH H BHIbI OTYETHOCTH 10 HHM
PeliTHHrOBas OIleHKa 3HaHHIL CTYJIeHTa He IIpeJycMOTpeHa
IIpome:xyToOUHAA ATTECTANMSA
[TpomexyTo4yHas aTTecTalia B QOpMe SK3aMeHa.

4.MeToanuecKHe PEKOMECHIANHH 110 H3YIUCHHIO TCOPECTHYICCKOI'O MATEpPHAJIA

[Ipu paGore ¢ mITepaTypHBIMH HCTOYHHKAMH BaKHO YMETH IIPABIJIBHO YHTATh, IIOHHMATh
H 3allOMHHATh TIPOYHTAHHOe. J[718 IMOHHMMaHHS CIOKHOIO TEKCTa BaXHO HE TOIBKO OBITH
BHHMATEIIbHBIM IIPH YTEHHH, HMETh B3HAHMS H YMeTh HX IIPHMEHSATh, HO H BIIAJETh
OIpEZIEIEHHBIMH MBICIIHTEILHEIMH ITpHeMaMH. OIHH H3 HHX COCTOHT B KpaliHe BaKHOCTH
BOCITPHHHMATh HE OTAEIbHEIE CIIOBA, a IIPEIIOKEHHS H JaKe Lelble TPYIIILI IIPEeII0KEHHI, T. €.
a03albl.

[Tpu paboTe ¢ IHTepaTypOH HCITOIB3YVIOTCSA BBIMHCKH (00S3aTelbHOE YCIOBHE BBIITHCOK —
TOYHOE YKa3zaHHe HCTOYHHKA H MecTa, OTKYZa 3TO BBIOIHCAaHO). I{erecoo0pa3HO BRITHCKH JIENATh
Ha KapTO4yKax, 4yTo oO0JjeryaeT HX XpaHeHHe H HCIIOINb30BaHHe. [IpH 3aIlloMHEHHH KapToudek
ClIeAyeT YUHTBIBATh, UTO JBA CAMOCTOSIEIBHBEIX BOIIPOCA 3aHOCHTh Ha OAHY KAapTOUKY HEIb3S,
TXK. 5TO 3aTPYIHHT HMX KIacCH(HKaI[HIFO H XpaHeHHe. KapTouka [OKHa cCoOJepKaTh
o0o3HaUeHHe ee coAep KaHHgI, HOMep HIH IHMQp, YKa3bIBAIOIMI ee MeCTO B KapTouke, JaTy
3aITOJTHEHH S, OHOorpadpHuyeckie JaHHbBIe. 3allHCH Ha KapTOYKe clIeJyeT pacIiojlaraTh Ha OJHOH
CTOPOHE, OHHM JOJKHEI OBITh YETKHMMH H JOCTaTOYHO ITOIMHBIMH. IIpH BBEIIMCHIBAHHI I[UTaT
KpallHe BaKHO COXPaHATh aOCONMIOTHVIO TOUHOCTH ITPH IepeJauyl MBICIIEH aBTOpa, CTaBHTh HX B
KaBBIUKH. [IpoImycKkH B I[HMTaTe JOMYCKAKTCA (OTMeYaroTCs MHOTOTOYHEM), HO OHH HE JONKHBI
H3MEHATh CMBICTIA BBICKa3bIBaHHA. [[HTara oOg3aTelnbHO MOIKHA OBITh CHaOXKeHa YKa3zaHHEM
HCTOUYHHKA.

B 1mporecce paboThl HaJ H3y4aeMbIM MaTepPHAIOM COCTABIIIETCS IIAH B IEIIX Oolee
YETKOI'O BBISBIIEHHH CTPYKTYPBI TEKCTA, 3allMCH CHCTEMBI, B KOTOPOH H3JIaraeT MaTepHall
JAHHBIH aBTOP, IIOAIOTOBKH K BBICTYIUIEHHIO, a TakKXKe IS HAITHCAaHHS KaKOH-THOO paloThl,
3allHCH CBOMX MBICIIEH C HOBOH CHCTEMATH3al[HeH MaTepHana. B IDIaHe MOI'YT BCTPEYaThCs
OTJeJIbHEIE IH(PHI H IPYyrHe (paKTHYECKHE CBEJIEHHS, KOTOPBIE XOTS H He SBIITIOTCS COOCTBEHHO
IIAHOM, HO IIOMOTar0T B OYAYIIIEM €r0 HCITOIb30BaHHH (K IIPHMEPY, ITPH BEICTYILJIEHHH ).

[IpH H3yYeHHH TeOpeTHYECKOr0 MaTepHana TpedyeTcs coCcTaBlIeHHe KOHCIIEKTA.

KoHcnmeKT — 5TO KpaTkas ITHMCBbMeHHas 3alliCh COAeplKaHHS CTaThbH, KHHIH, JIEKIHH,
IIpeJHAa3HAUYeHHbIEe IS MOCIIeAVIOIETO BOCCTAHOBIEHHSI HH(POPMAIHH ¢ Pa3IHYHOH CTEIEHBIO
TIOITHOTHL.

KoOHCIIeKT — A3TO cHcTeMaTHuyecKad, JIOTHYECKH CBS3HAS 3allch, OOBEeQHHSIOINAS IUIAH,
BBITTHCKH, TE3HCHL HIH, 110 KpalHeH MEpE, ABa M3 3THX THIIOB 3alHcH. McXomsa 13 onpeaencHu s,
BRIIIHCKH C OTJEIBHBIMH ITYHKTAMH IDUIaHA, €CIIH B IIeJIOM OHH He OTpa’kalOoT JIOTHKH
IIPOHM3BENECHHS, €CIIH MEKAY OTASIbHBIMH YaCTSIMH 3allHCH HET CMBICIIOBOH CBSI3H, — 3TO He
KOHCIIEKT. B KOHCIIEKT BKIIFOYAIOTCS He TOIBKO OCHOBHBIE IIONIOXKeHHSI, HO H JOBOJBI, HX
00OCHOBBIBAIOIIHE, KOHKPeTHEIE (PAaKThI H IPHMEPEI, HO 03 HX MOAPOOHOr0 OITHCAHH.

KOHCIIEKTHPOBaHHE MOKET OCYIIECTBIISTECS TPEMS CIIOCOO0AMI:

- IIMTHPOBaHHE (ITOITHOE HIH YaCTHYHOE) OCHOBHBIX ITONIOKEeHHI TeKCTa,

- TIepeaya OCHOBHBIX MBICIIEH TEKCTA «CBOHMH CIIOBAMI),

- CMEIIIAaHHBIH BapHAHT.

Bce BapHaHTHI IIPeAIIoIararoT HCIIOIb30BaHHE COKPAIIEHHH.

[IpH HaImCcaHNH KOHCIIEKTA PEKOMEHAVET CS CIIEAYIOIA ITOCIIEA0BATEIbHOCTE !

AOKYMEHT MNOANUCAH roro dbparMeHTa TeKCTa. BRIIEISISI OTHOCHTEIIFHO
ANEKTPOHHOW NOANUCHIO toro ¢p > BB
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CIIOBAMHM HIIH IIUTHPYSL, HCITOIb3YS COKPAILlEHH .

PasgensroT YeThIpe BHAa KOHCIIEKTOB:

- TEKCTYAJILHBIH,

- IUIAHOBEIH,

- CBOOOIHBIH,

- TeMaTHYeCKHH.

TexcTyaJbHBIH COCTOHT M3 OTJEIbHBIX aBTOPCKHX ITHTAT. HeoOXOMHMO TOIIBKO YMEHHE
BBIJIETIATh (ppa3bl, HECYIHE OCHOBHYIO CMBICIOBYKD HarpysKy. OTO INpeKpacHBIH HCTOYHHK
JIOCIIOBHBIX BBICKA3bIBAaHHH aBTOpa H IIPHBOAHMBIX HM (DAKTOB. TeKCTYalIbHBI KOHCIIEKT
HCIIOIB3YETCS JITHTEIBHOE BPpeMSl.

Il.1aHoBBIM — 5TO KOHCIIEKT OTJIEJIbHBIX (PparMeHTOB MaTepHaja, COOTBETCTBYIOIIHX
HA3BAHNSM IIYHKTOB IIPeABApPHTEILHO pa3paloTaHHOrO IiaHa. OH YYHT IIOCIIENOBATEILHO H
YEeTKO H3jIaraTh CBOHM MBICIH, paborarh Haja KHHroH, o0o00Ias coAepkaHHe €€ B
(pOpMYIIHPOBKaX IIaHa. TaKOH KOHCIIEKT KpaTOK, IIPOCT H SICEH IO CBOeH (popmMme. BTo AemnaeT
ero He3aMeHHMEBIM ITOcOOHeM ITpH OBICTPOIH MOATOTOBKE JOKIIaa, BRICTYITIIEHHSL.

CB00OaHBII KOHCIIEKT — HHIHBHAYAIbHOE H3I0KEHHe TeKCTa, T.e. OTpakaeT aBTOPCKHE
MBICITH Yepe3 Ballle COOCTBeHHOE BHAeHHE. T pebyeTcs AeTambHasd IpopaldoTKa TEKCTa.

CBOOOIHEIN KOHCIIEKT IIPEACTABISET COOOH COUETAHHME BBIIMMCOK, I[HTAT, HHOIJAa TE3HCOB,
YACTh ero TeKcTa MOXKeT OBITh cHaOKeHa ITNIaHOM. JTO HanOolee ITOIHOIeHHEBIH BH/ KOHCIIEKTA.

TemaTnyecknii KOHCEKT — H3I0KeHHe HHQOPMAIMH IO OJHOH TeMe H3 HeCKOIhKHX
HCTOUYHHKOB.

CocTaBlIeHHE TEMAaTHYECKOIO KOHCIIEKTa VYMT paboTrars HaJ TeMOH, BCECTOPOHHE
OO0MYMBIBAS €€, aHAIM3HPYS Ppa3IMUYHBIE TOYKH 3PeHHS HAa OJHMH H TOT JKe BOIpoc. TakmMm
o0pa3oM, 5TOT KOHCIIEKT oOjerdyaer padoTy HaJ TEMOH IIPH VYCJIOBHH HCIIONb30BaHHI
HeCKOIBKHX HCTOUYHHKOB.

OdopmiteHHe KOHCIIEKTA

I. HasBaHHe KOHCIIEKTHPYEMOI'O ITPOH3BeZleHHS (IIIH €ro 4YacTH) H €ero
BBIXOJHBIX JaHHBIX, T.€. OHOmHorpaHIecKoe oIHCaHHE JTOKYMEHTA.

2. IInmaH Tekcra.

3. M3moxeHne  HaumbOoee  CVYINECTBEHHBIX  IIOJIOKEHHH  H3Y4aeMOI'O

MaTepHana (Te3HChI) ITOCIeOBaTeIIbHO H KPaTKO CBOHMH CIIOBAMH HJIH B BHJIE I[HTaT,
BKJIFOYASI KOHKPETHBIE (PAKTHI H ITPHMEPBI.

4, CocCTaBIIsIsl KOHCIIEKT, MOXKHO OTJEIBHBIE CIIOBA M IIETIBIE IIPEIIIOKEHHS
IHCcaTh COKPAI[EHHO, BBOIHCHIBATh TOJINBKO KIIFOUEBBIE CIIOBA, ITIPHMEHSTL VYCIIOBHEIE
0003HAUEHH .

3. YroGel opMa KOHCIIEKTa KaK MOJKHO Oojlee HAITISIHO OTpakala ero
COZlepKaHHe, pacrionaranTe ad3allbl «CTYIIEHBKAMH» ITOHLOOHO ITYHKTAM H ITOMITYHKTAM
IIaHa, IIPHMEHSIHTE pasHOOOpasHbIe CIIOCOOR! IIOMYEPKUBAHISL, HCIIONB3YITE KapaHIallli

H PYUKH Pa3HOIO I[BETA.
6. Hcnonp3yiiTe pedepaTHBHBIN CIIOCO0 H3MOKeHHS (HAIIpHMep: «ABTOP
CUHTAET...», KPACKPHIBAET...»).
7. CoOCTBEHHBIE KOMMEHTAPHH T10JTaraiTe Ha ITONSX.
HITOrOBBIM ITPOAYKTOM CaMOCTOSTEIIBHOI'O H3YUEHH S JIMTEPATYPHI I10 KOHKPETHEIM TEMaM
SBIISIETCA KOHCIIEKT, CPEACTBOM OI[EHKH MJaHHOIO BHIA HIeATelIbHOCTH — coOeceloBaHHE,
TECTHPOBAHIE.

MeTtoan4yeckHe peKOMEHIANNH K CAMOCT OATEJIbHOMY H3Y4YeHHI0 TeM Ne 1-18.

Bﬂﬂpﬂtbl JJIH CﬂﬁECEﬂﬂEﬂHHH
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3. HGMEHI{HE],T}”IJE], HEOPI'aHHYCCKIX BCIIICCTB.

4. XUMHYECKHE PACUYETHI.
Tema 2. CtpoeHue aroMa. [lepuomnueckuii 3akoH JI.M. MeHaeneeBa

1. Ilma"eTapHas MOJIEIL aTOMA.
2. KBaHTOBAas TEOpHS CBETA.

3. IlpennomnoxeHnns ge bpors.
Tema 3. XuMH4uecKas CBA3b. OCHOBHBIE XapPaKTEPHCTHKH. BHIBI XUMHUYECKHX CBSI3EH

1. TIonIpHOCTH MONIEKYL.

2. Meroa MOIEKYISIpHBIX OpOHTaJIEH.
3. CBS3BBIBAIOIIHE H Pa3pBIXIISIONe opOuTamid. IIopsgoK 1 SHEPTHS CBSI3H.

Tema 4. OCHOBHBIE ITOHATHS TEPMOJHHAMHKH. XHMHYECKAS TEPMOJAHHaAMHKA

1. OCHOBHBIE 3dKOHOMEPHOCTH ITPOTCKAaHH A XHMHYCCKHX ITPOLCCCOB.

2. IIpeBpareHns SHEPTHH IIPH XHMHYECKHX PeaKI[HX.

3. Tepmoxrmus. TepMOXHMHYECKHE VPAaBHEHIA.
Tema 5. XumMmueckasa KHHETHKA. XHMHUYECKOE PABHOBECHE.

1. 3aBHCHMOCTEH CKOPOCTH PeaKIHH TO IIPHPOABI PearHPYIOIIHX BEIECTB.
2. CKOpPOCTH PEAKIHH B TETEPOreHHBIX CHCTEMAX.

3. LleHHBIE peaKIfin.

Tema 6. OOIIHE CBOHCTBA PAaCTBOPORB

1. XapakTepHCTHKA pacTBOPOB. IIporiecc pacTBOpeHHS.

2. I'mapaTel H KpHCTAJIIIOTHAPATHI.
3. PactBOopmMOCTE. [lepechIlieHHEIE PACTBOPHL.

Tema 7. PaCTBOPEI 3IIEKTPOIHTOB
1. OcoBeHHOCTH PacTBOPOB COJIEH, KHCIIOT H OCHOBAHI.
2. Teopus 3IMeKTPOITHTHYECKOH JHUCCOIHALH.

3. IIporiecc guccorgiargiy.
Tema 8. OKHCIIMTEIIFHO-BOCCTAHOBHTEIIBHBIE ITPOLECCHL. DJIEKTPOXHMHYECKHE CHCTEMEI
1. OKHCIIEHHOCTH aTOMOB 3JIEMEHTOB.

2. CTaHmapTHBIH BOAOPOIHEIH 3IIEKTPO/I.

3. 3aKOHEBI 3IEKTPOIIH3A.
Tema 9. 311eMeHTEI OPraHHYECKOH XHMHH. OpraHiyecKHe, MeMEHTOPraHHYeCKHE H

HCOPI'dHIHYCCKHE ITOJIIHNMEPEI

CepTtudmkar:
Bnapeneu:

l. KHE],GEH(bHI{EH_[HH OpPraHHYCCKHX COCIHHCHIHA.

2. KpeMHHIT OpraHHYeCKHe COEIHHEHI.
3. DIeMeHTOOPraHHYECKHE ITOJIMMEDHI.
Tema 10. OOr1He CBOHCTBA HEMETAJUIOB.

1. Bogopoa. OusHYecKHe CBOHCTRA. .

2. Bogopona. [IpuMeHeHHE.

3. Boma. OH3HYECKHE CBOHCTBA.

Tema 1 1. O01mas xapakTepHCTHKA ITOATPYIOIBI TaJIOTEHOB

1. Xnop HaxoKJIeHHe B MPHPO/JIe, (PH3HYEeCKHe CBOHCTBA. I IpHMeHeHHE.

2. XJIOPOBOZOPOJ H COILSTHAS KHCIIOTA.

3. dTop, OpoM H HOJI.
Tema 12. Kucmopoa u ero CBOHCTBA

1. HaxoxaeHne B IpHPOJE, ITOTYYeHHE.

AOKYMEHT MOAMWUCAH
ANEKTPOHHOW MOAMNKCHIO
12000002A633E3D113AD425FB50002000002A6
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2. Okcup cepsl (IV). CepHHCTasI KHCIIOTA.
3. CBONCTBA CEPHOH KHCIIOTHL H €€ IIPAaKTHYECKOE 3HAUEHHE.

Tema 14. CepoBomopon H CYTIb(HIHL.
1. HaxoxmeHHe B IIPHPOJE.

2. DH3HYECKHE CBOHCTRA.

Tema 15. A30T H aMMHAaK.

1. HaxoxaeHne B mpupoje, (pH3HYeCKHe CBOHCTRA.

2. XUMHYECKHE CBOHCTBA. [ IpHMeHeHHE.
Tema 16. OkcHIIBI a30Ta H a30THAS KHCII0oTa. B3anMOIeHCTBHE a30THOH KHCIIOTEI C

METAJLIIANMI H HEMCTAJIJIaNMI.

1. A3oTHas KHcrnoTa: (pu3HdeckHe cBoicTBa. IIpuMeneHne. 2. CoJIH a30THOM

KHCIIOTBI.
3. MuHepanbHbIe YIOOpEHHS.

Tema 17. Yrinepon 1 ero CBOHCTBA.

1. OKCHIBI YITIEpOoJa.
2. YTonpHasg KHCIIOTA.

Tema 18. Oxcup xpemunsa (IV) H KpeMHHeBas KHCIIOTA.
1. KpeMHII 1 ero cBONCTBA. XHMMHYECKHE CBOHCTBA. [IpHMeHeHIE.

2. KpemHHii 1 ero cBoiictBa. HaxoxkaeHue B IIpHpoJe, PH3HIECKHE CBOHCTBA.

3. Oxcupg xpemHud (IV) B KpeMHHeBas KHCIIOTA.
IIoBBIIIEHHBIH YPOBEHD

Tema 1. OCHOBHEBIE ITOHATHI XHMHH. 3aK0H 3KBHBaJIIcHTOB. | a30BbIe 3aKOHEI

1. MomspHEIH 00bEM BEILECTRA.
2. OnpeneneHne MOJIIPHBEIX MacC BEIIECTB, HAXOMSIIHXCS B Ta3000Pa3HOM COCT OSIHHH.

3. IlaprmansHOE JaBIEHHE rasza.
Tema 2. Ctpoennie aroMa. Ilepuomueckmi 3akoH J[.M. MeHneneera

1. IIoHg9THe O KBaHTOBOH MeXaHHKE.

2. KBaHTOBO-MeXaHHYecKas MOJIelIbh aTOMa.

3. CrtocoGsI 3aITHCH ANMEeKTPOHHBIX KOH(HI ypallHil aTOMOB HOHOB.

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

1. OHPE,I[EHEHIIE COCTaBa KOMIUICKCHOI'O HOHA.

2. HoMeHKIIaTypa KOMITIEKCHBIX COEIHHEHI.
3. PaBHOBeCHS B pacTBOpax KOMIUIEKCHBIX COSTHHEHHIL.
Tema 4. OCHOBHEIE ITOHSATHS TEPMOJIHHAMHKN. XHMHYECKas TEPMOAHHAMIKA

1. MakTOpHEI, ONPeAEILIIOIHE HAalIPaBIEHHE ITPOTEKAHH S XHMHYECKHX PEaKI[HIL.

2. DHrponus u 3Heprus [ ' nboca.

3. DHeprud I eIpMronbIia.
Tema 5. XuMHYeCKasd KHHETHKA. XHMHYECKAsS PABHOBECHE.

1. HeoOpaTtuMeie H oOpaTHMBIE PeaKITHH.
2. XMMHYECKOE paBHOBECHE. KOHCTaHTa XHMMHYECKOT'O PaBHOBECHS.
3. CMelreHne XUMHYeCKOro paBHOBecHS. [IpuHinpmt e [laTtense.

Tema 6. O01ie CBOHCTBA PACTBOPOB.

1. @u3HyecKHe CBOHCTBA BOIHL.
2. JlmarpaMma COCTOSHHS BOJBIL.

JOKYMEHT TCANNCAH

SNEKTPOHHOW NOANMUCKIO
12000002A633E3D113AD4 25FB50002000002A6
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3. IIponsBeneHNEe PaCTBOPHMOCTH.
Tema 8. OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIE IIPOLECCH. DIeKTPOXHMHYECKHE CHCTEMBI

1. IIprmeHeHHe MeTOAA STIIEKTPOHHO-HOHHOIO OalaHca IIPH pas3iIMYHBIX PeaKIIX
CPEJILL.

2. XMMHYECKHE HCTOYHHKH TOKA. AKKYMYIISTOPBI.

3. DIIEKTPOXHUMHYECKAS IMONSapH3alis. 1lepeHarpsoKeHHe.

Tema 9. 311eMeHTEI OPraHHYECKON XHMHH. OpraHMyecKHe, 3JIEMEHTOPraHHYECKHE H

HCOPI'aHITYCCKHE ITOJIIHNMEPEI

1. TeopHsa XHUMHYECKOTO CTPOEHHS OPraHHYECKHX COEHHEHHH
2. @ochopopraHHYecKHe COeTHHEHH I

3. Heopranrieckue IomMEPHI.

Tema 10. OO1HEe CROHCTBA HEMETAIUIOB.

1. Bomopon. XuMH4ecKHe CBOHCTBA.

2. Boma. XuMH4YeCKHe CBOHCTRA.

Tema 11. OO01mas xapakTepHCTHKA ITOATPVYIMILL TAJIOTEHOB

1. Xiop nomyyeHHe, XHMHYECKHE CBOHCTRA.

2. CoIH COJISIHOM KHCIIOTHI, KAUeCTBEHHAS PeaKI[HI Ha XJIOPH I HOH.

Tema 12. Kucmopon u ero CBOHCTBA

1. [lomyuyeHne KuCIoOpoaa.

2. XUMHYECKHE CBOHCTRA.

Tema 13. Cepa " ee CBOHCTBA.

1. [TomyuyeHne, XUMHYECKHE CBOHCTRA.

2. Okcup cepol (VI). CepHas KHcIIOTA.

3. Comu cepHOH KHCIOTHL. KayecTBeHHasa peakIs Ha CyIb(aT-HOH.

Tema 14. CepoBomopon H CYIIb(PHIBL.

1. [TomyuyeHne, XUMHYECKHE CBOHCTRA.

2. IIpumeHeHHE CeEpOBOAOPOA.

Tema 15. A30T 1 aMMHAaK.

1. Cormn aMMOHHS H HX CBOHCTBA, KaUeCTBEHHAS PEaKIISL.

2. XHMMHYECKHE OCHORBHI ITPOH3BO/ICTBAa AMMHAKa.

Tema 16. OKCHABI a30Ta H a30THAS KHCIIOTA. B3auMoAeHCTBHE a30THOH KHCIIOTHI C
MeTaJIlIaMH M HEMeTaJIJIaMH.

1. A30THas KHCIIOTa: XHMHYECKHE CBOHCTBA.

2. BzanMOZerCcTBHE a30THONH KHCIIOTHI ¢ MeTalUIaMH H HEMETaJIJIaMI.

Tema 17. ¥Yriiepoa H ero CBOHCTBA.

1. Comnu yronbHOH KHCIIOTHI.

2. KayecTBeHHas peakipisa Ha KapOOHAT -HOH.

Tema 18. Oxcun xpemunsg (IV) H KpeMHHeEBasI KHCIIOTA.

1. [IoHsATHE O KOJUTOMIHBIX PacTBOPaAX.

2. COnH KpeEMHHEBOH KHCIIOTHI.

3. IlomydeHne cTekna H IIEMEHTA.

OOKYMEHT noarucAH | - -
SNEKTPOHHOWM MOANMUCHIO T, IPEAYCMOT PEHHBIX pﬂﬁﬂllﬁﬂ nporpamMmMon
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3alaHig | YIIPaKHEHH S JJI9 CAMOCTOST €lIbHOH PaboThl IIPEeUMYIIECTBEHHO COAEPKATCS B
yueOHO-MeTOJHYECKOM KOMITIEKCE JHCI[HIUIHHBI (METOAHYECKHX YKa3aHHSIX K CeMHHapCKHM
3aHATHSAM H METOQHYECKHX YKa3aHHSIX IT0 CaMOCTOSTEIBRHOH paldoTe cTyAeHTOB). KpoMe Toro,
3aJaHHsI H YIPa)XHEHHS MOIYT IIpe[JjlaraTbCs IIperofaBaTe/IIMH  KadeIphl, BeIyIIHMH
CEMHHAPCKHE 3aHITHI. Ha meKkIpsax mpernogaBaTel TakKKe Jar0T 3aaHMs IJI CaMOCTOSTEIIbLHOM
PaloTHI.

B pamkax caMocTtosTelnbHOH paloThl CTYAEHTHl CaMH MOT'YT ITpeaiiaraTb COOCTBEHHBIE
TeMbI H ()OPMBI BEITOITHEHHS 33 [aHHH.

CHmaya 3aJaHHS ITPOM3BOJUTCS IIPEIOAABATENII0, BeAVIIEMY CEMHHAPCKHE 3aHSATHS, B
YCTaHOBIIEHHBIE HM CPOKH.

B cocraBe MeTOAMYECKHX VYKa3aHHH K CEMHHAPCKHM 3aHATHSAM IIPeJyCMOTPEHBI
PEKOMEHJAIIMH TI0 MTOATOTOBKE K CEMHHAPCKOMY 3aHATHIO. IIpH BRINMOIMHEHHH PalbOTHl CTYIAEHTHI
MOI'YT HCITOIIB30BaTh HE TOIBKO METOAHMYECKHE VKa3aHHA IO PEIICHHIO 3ajay, HO M IPYyIHe
MaTepHaIbl YUeOHO-METOAHYECKOIO KOMILIIEKCA.

Tpeboeaniisa x oghopmnenito 3a0antil

3aJaHHs 10 CaMOCTOSITEIIbHOH padoTe JOJDKHBI OBITh O(QOPMIIEHEI B COOTBETCTBHH C
TpeboBanmsvMu ['OCT 7.32-91 (MCO 5966-82). CrpaHHIBI TeKCTa JOKHBI COOTBETCTBOBATD
dopmaty A4 (210 x 297 n).

Tekcr 3amaHiii JOMKEH OBITH BBITIONHEH Ha OMHOH CTOPOHE IIHCTAa C IIPHMEHEHHEM
KOMITbIOTEPHBIX YCTPOHCTB. IIpH HCIIONB30BaHMH IIEPCOHAIBHOIO KOMITBIOTEPA PEKOMEHIYETCS
HCITOIB30BaTh cpexy Windows, pegaktop Word. [lapamMeTpsl JOKyMeHTa CIeIYIOMIHE: HHTePBRa
— 1,5, xkermp (pasmep) — 14, mpudpt — Times New Roman. DyHKIMS IIepeHOCa CIOB
oOs3arenbHa. TeKCT ClIeqyeT IevaraTh, cOOMIoAas CIeAVIOIHE pa3sMEPEI ITONIEH: IIeBoe - 30 MM,
mmpasoe - 10 MM, BepxHee - 20 MM, HIDKHee — 20 MM.

Hymepalpsg cTpaHHI[ HauMHAETCAd CO CTPAHMIIBL, COAEPIKAallleil OrIaBlIcHHEe pPaloOTHI, H
IIPOM3BOJNUTCS apaOCKHMH I[H(ppaMH B IIpaBOM BepXHeEM VIIIy JIHCTAa. [HTYIbHBIH IIHCT
BKIIIOYAETCS B OOIYIO HYMEpPAIMIO, HO HE HYMEPYETCS B IIPIIOKEHHSIX CTPAaHHI(BI He
HyMepyroTcsa. HMmmocrparmn, cxeMmbl, rpaHKH, TaOIHI[BI, PacIOIOKEHHBIE Ha OTEIbHBIX
CTpaHHI[aX, BKIIFOYAIOTCS B OOIYIO HYMEPALIO CTPAHMII,

TekcT OCHOBHOH YacTH PalbOoThl MOKET IOAPA3LENSThCS HAa Pas3delbl H ITOAPa3IcIb.
Kaxxaeii pasgen cieqyeT HauMHaTh ¢ HOBOH CTaHMIBI. Pasmernsl M IoApas3Ieibl JOIKHEL HMETh
HAaNMEHOBAHIE - 3alOJIOBKH, B KOTOPBIX KPaTKO OTPa’kacTcd OCHOBHOE COJEPKaHHE TEKCTa.
3arolIOBKH Pa3JIelIOB IHIIYTCS CHMMETPHYHO TEKCTY ITPOIMCHBIMH (3aITIaBHBIMH) OYKBaMH H
BBIJICIITIOTCS JKHPHBIM HIPH(TOM. 3aroiIoBKH IIOApa3IelloB ITHINYTCS ¢ alb3alla CTPOYHBIMH
OyKBaMH, KpOMe TIEPBOH — ITPOITHCHOH H TaK)Xe BBIAEIITIOTCS KHPHBIM IIPHQTOM. COKpaIleHHOE
HaITFCaHHE CIIOB B 3aroJIOBKaxX He JOIycKaeTcs. 1IepeHOCH CIIOB B 3arojIOBKax He JOITYCKAKTCH.
TOUYKY B KOHIIE 3arOJIOBKa HE CTAaBAT. ECIIH 3arolIoBOK COCTOMT M3 JABYX M Oolee IPeaTIoKeH i,
HX PasJellsroT TOYKOH. IlomuepkKHBaHHE 3arollIOBKOB HE JIOITYCKAaeTCA PaccTosHHe MexXIYy
3arOIOBKaMH pasfena (Imoapaszfiena) H IOCIEeAVIOIIHM TeKCTOM JOIKHO OBITh PaBHO
OJHHAPHOMY MeKCTPOUYHOMY HHTepBairy (10 MM), a pacCTOsIHHe MeKIy 3aroJIOBKOM IoApaszeia
H ITOCITIEHEH CTPOKOH MpeAbIIYINero TeKecTa — 2-M OJHHAPHBIM MeKCTPOYHBIM HHTepBaiiaM (15
MM).

B TekcTe He JOIKHO OBITh PHCYHKOB M TaOJmHI[ 6€3 CChUIOK HAa HHX. PHCYHKH M TaOJIHIBI
pacrionararoTcs B TEKCTe Cpa3y ITOCIE CCHIIOK Ha HHUX. PHCYHKH JOMKHBI HMETH ITOSICHSIOIIYIO
HaJIIHCh — Ha3BaHHE PHCYHKA, KOTOpPas ITOMEIAeTCS IO HUM. PHCYHKH 0003HAYarOTCA CIIOBOM
«Prcy. Touka B KOHIIE Ha3BaHHUSA He CTAaBUTCS. PHCYHKH cleqyeT HYMePOBaTh IOCIENOBATEIILHO
apaOCKNMH I (paMH B CKBO3HOM ITOPSZIKE B ITPeJelax BCeH padOTHL

[Tndporoit MaTepHan IenecooOpa3HO OoQOPMIIATE B BHAe TaOmmiml. Kaxkmasg TaGmnmila

AOKYMEHT NOANWUCAH I'b KDATKHM H OTDAKATh COIEPIKIIMOE TaOIIIIIEL
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Tabmmry ciegyeT pasMelnaTh Tak, YTOORI €€ MOXKHO OBITIO YHTATh 0e3 IMOBOpPOTa PaboThHl HIIH Ke
C IIOBOPOTOM IIO 4YacOBOHM cTpenke. Talmiiy ¢ OOIBINMHM KOIHYECTBOM CTPOK JIOITYCKAETCS
IIEPEHOCHTh Ha JAPYIYIO cTpaHuly. IIpm mepeHoce TaliHIpBI, HA CISAVIOIEH CTPaHUIIE
IIOBTOPSIEOT €€ IMAIKy M HaJ HEH ITOMEINArOT HaMIHCh «lIpomomxeHHe Tadll.» ¢ yKaszaHHEM

HoMepa. Ecin marrka TaOmHIEl TPOMO3AKAsL, TO BMECTO HEE C IIEPEHECEHHOH YacTH B OTJIEIIbHOH
CTPOKE ITOMEIIAIOT HOMeP rpad.

[IpnmosxeHne oopMiIseTcsI KaK MPOAOIDKeHHe OCHOBHOH YacTH 3aJaHHS, PacIiojlaraeTcs
B IIOPSIIKE TIOSIBIEHHS CCHUIOK B TeKcTe. KakKmoe NpHIOkKeHHe JOMIKHO HAaYHHATHCS C HOBOMH
CTPAHHIIEI H HMETh COJepsKaTeJIbHBIN 3ar OJIOBOK, HalleYaTaHHBIH KHPHBIM ITpH(pTOM. B nmpaBoM
BepXHEM VIJIY IIOJl 3arOJOBKOM ITPOIMHCHBIMH OYKBaMH IIeuaTaeTcs CIIOBO «lIpHimoikeHme».
Hymepaims pa3felioB, ITYHKTOB, TaOIIHIL B KaKIOM ITPHIIOKEHHH CBOSL

CnHcok pexoMeHyeMOH JIHT epaTyPhbl

OcHoBHas JMTEpaTypa:
1. Mapmankmx, M. @. . Xummua : yueb. nmocobue / M.O. Mapmanxua, U.C. I'puropsH,

JI.H. KopaneB ; CeB.-KaB denep.yH-T. - CraBponons : CKDVY, 2015. - 228 c. - [Ipun.: c. 221-
225. - bubnmorp.: ¢. 220-221

2 Xomuenko I'.II. Heopranmyeckad XumusA |[OneKTpoHHBIH pecypce| : yueOnuxk / I'.IL
XomueHko, M. K. I{lutoBHY. — JneKTpoH. TeKCTOBBIE AaHHBIe. — CIIG. : KBagpo, 2017. — 464
c. — 978-5-91258-082-6. — PexumM goctyia: http:// www.iprbookshop.ru/57335.html110

J{OMOJTHUTEJILHASA JINTEPATYPA:
1 Heopranmdeckass XuMHSI | 3NeKTPOHHBIH pecypc| : mabopaTopHbIH IpakTHKYM / C.A.

CokonoBa [um xap.]. — DONeKTpoH. TEeKCTOBHIe JaHHBIe. — BopoHek: BopoHeXCcKHit
["ocymapcTBeHHBIT ArpapHbId YHHBepcHTeT M. Mmmeparopa Ilerpa IlepBoro, 2017. — 93 ¢. —
2227-8397. — Pexum goctyra: http://www .iprbookshop.1n/72709 html

2 Heopranmdeckast XuMHS | 3IeKTPOHHBEIH pecype| : maGopaTopHbIH mpakTHKyM / O.B.
JlpsikoHOBa [H Ap.]. — ONeKTpoH. TeKCTOBbIe JaHHBIe. — BopoHexX: BopoHeXcKiit
['ocygmapcTBeHHBIT ArpapHBIH YHHBepcHTeT HM. Mmrieparopa Ilerpa Ilepsoro, 2016. — 150 c.
— 2227-8397. — Pexam pocryma: http://www.1prbookshop.ru/72708.html

Y4eOHO-MeTOgHYECKAS] JIAT €paTypa:
1 . Meroamdyeckne yKa3aHHS IIO BEIIIOIMHEHHIO JIa0OPAaTOPHBIX PpadOoT II0 JHCIHIUIHHE

«O0Imass M HeopraHM4YecKas XHMHSI» JUIS CTYISHTOB HaITpaBJIeHHS IIOATrOTOBKH 19.03.04
TexXHOIOruA MPOAYKIIMH H OpraHH3aIs O0IECTBEHHOI O ITHTaHH 4.

2 .ONeKTPOHHBIH KYPC JeKIMH 1Mo AUCIHIUInHe «OO0Imas U HeoOpraHHYecKasd XHMISI» IS
CTYIAEHTOB HaIpaBIeHHAIOATOTOBKH19.03.04 TexHOJIOrHA TIPOAYKIIHH M  OpraHH3aI[Hsg
OOIIeCTBEHHOT' O ITHTaHH .
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