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BBE/IEHHE
JlucipnmHa « XUMHS» OCBaHBaeTCd CTyIAeHTaMH B TeueHHe 108 yacoB. HacTh 3TOro BpeMeHH
(47,25 yac) OTBOAHMTCS Ha CaMOCTOSITEIIbHYIO, WIH BHeayJHTOPHYIO, Pa0OTy CTYIEHTOB, Jpyrasd yacTh
(40,5 yaca) — »TO aygHTOpPHBIE (POPMBEI PaboTHl (JIEKIHOHHBIE H JIa0OpaTOpHbIE 3aHATHS), KOTOPEIE
OPraHM3YIOTCS HETTOCPEACTBEHHO ITPEIIOAaBaTeIEM.

JlJabopaTopHoe 3aHSITHE SBIAeTCSI BakHeHImed (OPMOH YCBOeHHS 3HaHHIL. OYeBHIHBI TPH
CTPYKTYPHEIE €r0 YacTH. IpeJBapsroInas (IIOATOTOBKA K 3aHSTHIO), HEIOCPeACTBEHHO caMa padoTa
(BBITIOJIHEHHE ITPAKTHYECKOH 4YacTH) H 3aBeplIaromas 4acTh (padoTa CTYAEHTOB IIO0 YCTPaHEHHIO
OOHApYKHBIIHXCS ITPOOEIOB B 3HAHHSX).

JIaGopaTopHOE 3aHATHE SBIISIETC CPEACTBOM IIPOBEPKH 3HAHHI, OTPaOOTKH IMPAKTHYECKHX HABLIKOB
I10 JUICIMIUIHHE. BBIMOIHASI 1abopaTopHyI0 paboTy, CIIVIIATEIH JONMKHBI II0KAa3aTh YMEHHE BBIJIEIIUTE
OCHOBHBIE IIOIOKEHHS, H3YUMTh HX JEHCTBHE Ha IPAKTHKE, a TAKXKE JeIaTh MPAaKTHYECKH 3HAYHMMBIE
BBIBOJbI H3 TEOPETHYECKHX ITOIIOKEHH.

Ko BceM malopaTOpHEIM 3aHATHSM JIaH IepeueHb HaHOOoJIee BaXKHBIX BOIMPOCOB, HEOOXOMHMBIX JJIST
YCBOEHHS, a TaKXe IIPHBEJEH CIHMCOK OCHOBHOM H JOIOJHHUTEIIFHOH JIHTEepPaTyphl, HEOOXOMHMMON IS
H3YUEHHS.

J1711 BEIOTONHEHH A Ta00OpaTOPHOHN padboThl HEOOXOAHMO BECTH KOHCIIEKT B OTJAEIIBHOH TETPagH. T aKoH
KOHCITEKT MOKeT OBITh B (pOpMe IUIaHa C OITHCaHHe LIeJIH Pad0oThl, OCHOBHBIX MAaTEPHAJIOB H 000PYI0BAaHHS,
SKCIIEpHUMEHTA 1 BEIBOJIA.

Ecimu ciyimaresiis He BRIIIOIHIIL 1a00PaTOPHYIO padoTy HIH ITPOITYCTHII €r0 IT0 KAaKOH-TO ITPHYHHE
(B TOM wuHcIIe H ITO OOJIe3HH), OH O0f3aH BO BHEYPOYHOE BpeMs OTpaboTaTh €€ OTUHTAThCS Iepe
IIPEIOAaBaTElIEM, BEAVIIHMM 3aHATHE B IpyIIe. 1IpH BOSHHKHOBEHHH TPYIHOCTEH IIPH H3YYEHHH Kypca,
HeOOXOJQHMMO IIOCETHTH KOHCVYIIBTAIIMIO ITPEIOAABATENSL, BEAVYIIETO 3aHATHSI, B COOTBETCTBHH C
rpapuKOM KOHCYIbTAI[HI, KOTOPBI HMeeTcsS Ha Kadeape  TeXHOIOTHH ITPOAYKTOB ITHTAaHHS H

TOBAPOBCACHH .
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JlabopaTopHasn padora Ne 1
Tema: Kitacchl HeopraHn4ecknx coeJJHHEHHH

QE.E’IB paﬁﬂmmz HB}"‘IHTB XHMHYECKHE CBOMCTBA OCHOBHBIX H KHCIIOTHBIX OKCHIOB H ITOJIYHACMBIX H3

HHX THAPOKCHIAOB, HAYHIHTBCA IIHNCAThE YPABHCHIHA pEElKL[Hﬁ B MOJICKVIAPHOM H HOHHOM BHIC,
ITOIIYVHUCHHE H CBOHCTBA ElIuI(bGTEpHGI"G THAPOKCHIA, ITOJIVICHHE HEPACTBOPHMBIX B BOJIC OCHOBAHHH.

Dopmupyemsle Komnemenyuu: OlIK-1

Teopemuueckana uacms: B XIMHH BCe I'vﬂ-IDI"DﬂﬁpEIBHE HCOPI'aHHYCCKHX BCIICCTIB. ITPHHATO Pa3ACiIATD

Hda JABC IPVIIIEI — IIPOCTBEICE H CIIOMKHBIC. HPGCTLIE BEIIECTEA IIOJAPA3ACIIAIOTCA Ha MCETAILIIBI H
HeMeTalllbl. A CIOXKHBIE — Ha ITPOH3BOJAHBIC OT ITPOCTEIX, OﬁpﬂBﬂBﬂHHﬁIE IIYVTEM HX B3aHMOJICHICTBHS C
KHCIIOPOAOM, BOJIOH H MCEOLY COOOH. ST}*' KJIHCCHd)I]IEElL[I[EG HEOPI'aHHYCCKIIX BCIICCTE B BHJAC CXCMEI

H300pa’karoT CIEIVIOIIM 00pa3oM:

J l'l[‘"pl AHHYICCKHEC BOHICC TR
[IpocTuie BemecTna CAoaibie ReecTea
Mern s Heseraow s Owenan OcnoBanns Ko Coan
( marpanii ( cepa , xaop , Ca0, SO,, || NaOH, KOH, | | 1ICI, 1,80, .| | KCl, ‘\';;II('!’_}] h
e e ) KHEIopot ) o - Fe(OH), HMn), MgOHUI

OKCHM/BI (oxHCIBI) - CIIOXKHBIE BEIECTBA, COCTOSIIHE H3 JBYX 3JIEMEHTOB, OJHHM H3 KOTOPBIX
SBISETCS KHCIOPOL B CTENEHH OKHCIEHHs, paBHOIl -2. O6mas ¢opMyna oooro okcupa - :0y
Pasmmuaror coneoOpa3zyromue (ocHopHble: Li2O, CaO, MgO FeO; amdorepnrie: ZnO, AlLOs, SnO»,
Cr203, Fe20s; xucnoraeie: B203 , SOz , CO;, P20s Mn207) u HeconeoOpasyromue: N.O, NO, CO
OKCHJIBI. 3TIEMEHTHI C TIEPEMEHHOH CTeIleHbI0 OKHCIEHHSI 00pa3yroT HeCKONIbKO OKCHIOB (MnO, MnOa,
Mn207, NO, N203, NO2, N2Os). B BriclieM OKCHJE, KaK ITPaBHJIO, 3IIeMEHT HaXOJHTCSI B CTelleHH
OKHCIIEHHS, PABHOH HOMEPY IPVIIBL. [I0 COBpeMEHHOH MeXIVHApPOJIHOH HOMEHKIATYpPe Ha3BaHMS
OKCHJIOB COCTABIISFOT CIIEAVIOIIMM OOpa3oM. CIOBO «OKCHI», HAlIE€ PYCCKOE Ha3BaHHE 3IIEMEHTA B
POIUTEIILHOM I1aJIeKe, CTENIEHh OKHCIIEHHS 3IIeMeHTa (eclIn oHa nmepeMeHHa). Hanmprumep: FeO — okcup
kenesa (II), P2Os — okcun pocopa (V).

OCHOBAHM? — ci1oXHEBIE BEIECTBA, B KOTOPBIX HAa aTOM MeTaJllIa ITPHXOAUTCSA OAHA HIIH HECKOJIBKO
rugpokcorpyra OH™. CreneHs OKHCIIEHHS aTOMOB MeTairia oOprdHO +1, +2 (pexe +3). O6mas popmyna
ocHoBaHMIT Me(OH):, TAe X — 4HCIO THAIPOKCOIPYINI — KHCIOTHOCThR oOcHOBaHHSI (MeOH -

omgHokHcnoTHoe, Me(OH), — neyxkrciaoTHoe , Me(OH)3 — TpeXKHICIOTHOE OCHOBAHHE).

H AOKYMEHT MOoANMCAH ) THAPOKCHA», 3aTEM PYCCKOC Hd3BAHHC MCETAlllld B
SNEKTPOHHOWM NOANUCHLIO
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KN CJIOTDI — crnoxHeIe BEIeCcTBa, MOIEKYIIEI KOTOPBIX COCTOST M3 OJHOrO MM HECKOJIBKHX aTOMOB
BOJIOPOJAa H KHCIIOTHOIO ocTaTrka. CocTaB KHCIIOT MOJKeT OBITh BEIpakeH oOIner gopmynnoi Hx A, rae A
— KHCIIOTHBIH OCTAaTOK. ATOMEBI BOIOpPOAa B KHCIIOTaxX CITOCOOHBI 3aMellaThbCs HIH OOMeHHBAaThCS Ha
aTOMBI METAIUIOB, ITPH 3TOM 00pa3yIOTCS COIIH.

Ecmu xHcitora cofepKHT OQHH TaKOH aTOM BOAOpPOJa, TO 3TO ogHoocHOBHas kHcimora (HCI - comsHas,
HNO; - azornas, HCIO - xmopnoBatmcrag, 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 KHCIIOTHOI'O OCTaTKa KHCIIOTHI IOApa3fellIroT Ha OeckuciopomHble (H:S,
HBr, HI) u xmcnopoaconepxkamme (H3POs4, H2SO3, HoCrO4). B Monekynax KHCIOPOACOAEePIKaIHX
KICIIOT aTOMBI BOJOpOJla CBS3aHBI Yepes KHCIOPOJ € IEHTpalbHBIM atoMoM: H — O — 3. HaspaHusa
OECKHCIIOPOHBIX KHCIOT OOpasyVIOTCS M3 KOPHS PYCCKOIO HasBaHHS HEMETallla, COEIMHHTEILHOMN
ITIaCHOM -0- H cJioBa «BomopoxHas» (HoS — ceporomopomnas). HaszBaHHS KHCIOPOACOAEp KaIHM
KHCIIOTaM JaroT TaK. eclIH HeMeTall (peXe MeTalll), BXOASIIMHH B COCTaB KHCIOTHOIO OCTaTKa,
HAXOMHUTCSA B BBICIIEH CTEIIEHH OKHCIIEHHS, TO K KOPHIO PYCCKOI'O HasBaHHS 3JIEMEHTa J0O0aBIISEOT
cY(P(HKCEHI -H-, -e6-, HIIH -06- H Jallee oKoHYaHHe -as- (H2SO4 — cepHasg, H,CrO4 - xpomoBast). Ecin
CTEIIeHb OKHCIIEHHS IIEHTPalbHOIO aToMa HHJKe, TO HcIonb3yeTca cypduxc -ucm- (HaSOz —
cepHHCTas). Ecmm HeMeTamn oOpa3yeT psJl KHCIOT, HCIONB3YIOT H ApyrHe cypdukcel (HCIO —
xnopHoeamuicmast, HC1O; — xmopucemasy, HCIO3 — xnmopHoeamast, HC1O4 — xmopras).

COJIM — HOHHBIE COEJHHEHHS, COCTOSIIHE H3 KaTHOHOB METANIOB (IIH aMMOHHS) H aHHOHOB
KHCJIOTHBIX OCTAaTKoOB. JIFOOYIO COIIF MOXKHO pacCMaTpHBaTh KaK IPOIAYKT PeakiMH HEHTpPaH3alfii
OCHOBAHHS KHCIIOTOH. B 3aBHCHMOCTH OT TOTO, B KAKOM COOTHOIIIEHHH B3STHl KHCIIOTA H OCHOBAHIIE,
MOTYYaroTCsI CONH: cpedrue (ZnSO4, MgCly) — IMIPOAYKT ITOIHON HENTpaM3allii OCHOBAHH S KHCIOTOH,
kucavte (NaHCO3;, KH2PO4) — ripu m30b1TKE KHCIIOTHL, ocHogHble (CuOHCI, AIOHSO4) — ripH H30BITKE
OCHOBaHHSA. HasBaHHS cOleH ITO MEXIYHAPOJHOH HOMEHKIAType o0pasyroT H3 JIBYX CIIOB. Ha3BaHHA
AHMOHA KHCIIOTHI B HIMEHHTEIIBPHOM TTaJle’Ke H KaTHOHA METallla B POJUTEIILHOM C YVKa3aHHEM CTEIIEHH
ero OKHCIEHHS, eCclIH OHa IlepeMeHHas, puMcKoH IHdpoii B ckookax. Hampmmep: Cra(SO4); — cymbdar
xpoma (III), AIClz — xmopun amroMuHHS. HaszBaHHS KHCIBIX colel 00pa3yroT JoOaBIeHHEM CJIOBa
2uOpo- WIH oOueuodpo- (B 3aBHCHMOCTH OT YHCJIa aTOMOB Bojopojia B rujapoaHHOHe): Ca(HCOs3): —
ruapokapOoHar kanblmusa, NaH>PO4 - muruapodocdar Hatpnsa. HazBaHHSI OCHOBHBIX COIEH 00pasyroT
H00aBJIEHHEM CJIOBA 2udpokco- WIH oOuzudpokco- : (AIOH)Cla — THIPOKCOXITOPHI alFOMIHH L,

[Cr(OH)2]2S04 - purnapokcocyibdaTt xpoma(lll).
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PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BEICTABJLIIOT Ha ITOIKH JIa0OpaTOPHBIX CTOIOB. Peakue
PeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTBI H IIENOYH, ITaXy4yHe BelllecTBa (HaIlpHMep, CepPOBOJOPO,
OpoMHas BOJla M JIP.) XPaHAIT B BEITSDKHOM IIKa(y.

OCHOBHas XHMH4YecKas Iocyjla; MpoOHPKH (B IITaTHBeE), KOIOBI, XHMHYeCKHEe cTaKaHBI ITOCIe palOThI
TI[ATEIIBHO BBIMBITH, BECHI C PAa3HOBECOM, ITPHOOPHBI, HMCIIOIB3YeMas IS ITPOBEAEHHS OTAEIbHBIX
Tab0opaTOPHEIX padoT, BEIJAETCA M CHAETCS YHCTasd 1ab0opaHTy.

TexHuKka dezonacHocmu npu 6 bINOJIHEHUIL J1A0 opaAmopHoil pad omal.

-aKKypaTHO 00paIarsCcsa CO CTEKIIITHHOH XHMHYECKOH ITOCYZAOH. OCTATKH pa3zOHTOH ITOCYABl YOHPATh C
ITOMOIIBIO COBKA M INETKH;

-Bce paloTHI, CBA3AHHBIE C BBIAECIICHHEM SIOBHTBIX, JIETYYHX H HEIIPHSATHOIAXHYIIMX BEIECTB,
ITPOBOJHTH B BRITSDKHOM IIKa(y;

-IIPH OITPEICIIEHUH 3allaXa BEIECTB OTBEPCTHE COCYAa JepKaTh Ha paccTosHHUM 25-30 c¢M OT IHIfa,
HaIpasIIsd K ceOe CTPYIO r'aza IOCTYIIAaTeIbHBIMH ABIKEHH M JIaJJOHH OT OTBEPCTHS K JIHILY;

-IIpH HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHHMe ITOMNMaJaHusa OphI3r HIIH
YACTHI[ HA JIMI[O HIIH OJeKIY. IIpH pa30aBlIeHHH KOHIIEHTPHPOBAHHEIX KHCIIOT BJIMBATh KHCIIOTY B BOAY,
HO He Hao0OopoT;

-IIpH HarpeBaHHH ITPOOHPKH He JePprKaTh €€ OTBEPCTHEM K ceOe I B CTOPOHY COCeZla. He HAKIIOHSTHCS
HaJl HarpeBAEMOH KHIKOCTHIO BO H30eKaHIe TIOIaJaHs €€ Ha JIHI[O, PYKH WIH ONeKIY;

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

-Helb 34 ITONB30BATHCA AIEKTpoIpHOopaMi 6e3 COOTBETCTBYIOIIErO HHCTPYKTaKa. IIPH BKIIFOYEHIH HX B
CETh Hellb34 JIeprKaThCs 32 MeTaJUIHYecKHe IMPeAMETHI (TPyOBl, KpaHbI H T.I1.). 3allpelllacTCsa BKIIIOYaTh 1
BBIKJIFOUATh SJIEKTPOIPHOOPEI MOKPBIMH PyKaMH, a TaKKe IIO/Ib30BAaThCSI HEHCIIPABHBEIMH  HIIH
HMEIOIIHMH OT'OJIEHHBIE IIPOBOA ITPHOOPaMI;

-3aMpeInacTcs IMPHHUMATE ITHIIY B XHMHYeCKOH 1ad0opaTOpHH H IHTH BOAY M3 1a00paTOPHOH TTOCYIEL. -
-KaTeTOPHYECKH 3alpelnaeTcs IpodoBaTh peakTHBE Ha BKYC;

-IPpH TIOMAJaHHH Ha JIHI0 HIM PYKH OpBI3T KOHIEHTPHPOBAHHEIX KHCIIOT IIOCTIE CMBIBAHHS BOJOIT
IIPOMEITE CI1a0BIM PAaCTBOPOM COMBI. INENOYR CIEAYET CMBIBATh O TE€X IIOP, IOKA YYACTOK KOXKIM, Ha
KOTOPBIH OHa IIOIaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITh CIa0BIM PacTBOPOM YKCYCHOM
KHCJIOTBI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHaTa Kaims (u3
arTevyKH B TaOOpaHTCKOH KadeIphl);

-ITO OKOHYAHITH pﬂ,ﬁﬂTH BBIKIITOYIITE H3 CCTH BCC BHEETPGHI)HﬁGpBI:, IICPEKPBITE I1OJATY I'a3a H BOJbBL B

- e T
[IOKYMEHT NOOMNUCAH
ANEKTPOHHOM NOANUCKIO
'Ceprutbukar: | 12000002A633E3D113ADA25FB50002000002A6 b MPETIO/1aBaTeI0 HIIH Ta00PaHTY.
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Onbir Nel. KHCIIOTHO-OCHOBHBIE CBOHCTBA OKCH/JIOB

PacTtBopure B BOJE B ONHOM ITpOOMPKE OKCHJ[ KaJbIMs, B APYIOH - JAHOKCH] Vrilepoma. B Iepryro
IMPOOHPKY H00aBhTE INEIOTKY ITopomka CaO, 2-3 M1 AHCTHIUIMPOBAHHON BOJABI H B30ojramnTte. Bo
BTOPYIO IIPOOHPKY € 3-5 MJI JUCTHIIMPOBAHHOH BOJEI IPOITYCTHTE TOK CO2 M3 OaluioHa WIH armrapara
Kummra. B xaxayro npoOupky godaBbTe 2-3 KalUmd JJaKMyca H IO IBETY HHAHKATOPa OIIPEIeIIHTE
XapakTep IONYYeHHOro pacTBopa. CIenaiTe BEIBO O KHCIIOTHO-OCHOBHBIX CBOMCTBAX JaHHBIX OKCHOB
H TIONYYEHHBIX THAPOKCHIOB. Harmmmure vypaBHeHHs peakipm. Mccneayirte B3aHMOIESHCTBHE
PACTBOPEHHBIX THAPOKCHIOB APYT C IPYTOM H C PAaCTBOPOM CEPHOH KHCIIOTHI.

OnbIir Ne2. KHCIIOTHO-OCHOBHBIE CBOHCTBRA THAPOKCHIOB

K pactBopam comeri N1SO4 u NazSiO3 (2-3 m1) mo6aBeTe Takoe ke KomHdecTBO InEnoun (NaOH) u
kucioTel (HCI). Ilpn BeITafieHHH OCaAKOB TPYAHOPACTBOPHMEIX THIPOKCHIOB HHKEIS H KPEeMHHSI
yCTAaHOBHTE HX KHCIOTHO-OCHOBHBIE CBOMCTBa, IpHOaBIII K ocagkamM HCl u NaOH. Hammmmre
YPaBHEHHS peaKIiii B MOJIEKYJIIPHOM H HOHHOM BHJIE.

Onbir Ne3. [TonydyeHHe H CBOHCTBA aM(] OTEepPHOI'0 THAPOKCHIA

B npoGupKy Hamnelite 2-3 MI pacTBOpa XIOpHAA XpoMa HIIH XIOpPHJa alfOMHHHSI (IT0 BEIOOPY) H IIO
KarupsiM ITpHOaBiigiiTe pactBop ménoun (NaOH mnm KOH) mo oOpa3zoBaHHS YCTOHYHBOIO OCajKa.
PazzgemiTe ocagok Ha Be IIPOOHPKH: B OIHY IIPHJIEHTE pacTBOP IIETOYH, B JPYIVIO - PACTBOP KHCIIOTEI
1[0 PacTBOPEHH A ocagka. CHeranTe BEIBOJI, COCTABbTE YPABHEHH S PeaKI[Hil.

Onbir Ned. [JomydeHHe HEPAaCTBOPHMEBIX B BOJE OCHOBAHHI

B orpenpHBIE IPOOHPKH HalleiiTe 10 2-3 MII pacTBOPOB XIIOPHJA JKele3a, Cylb(aTa MeIH H cylb(para
Mar”Hus. [IpmienTe B Kaxayro IIpoOHPKY I10 KAIUISM PacTBOP IMENOYH. COCTaBbTE YPaBHEHHS PEAKI[HI,
OTMETHTE I[BET BBIMABIIHX OCAKOB.

Onbir NeS. KHCIIOTHO-OCHOBHBIE CBOHCTBA COIIEH

A. CBOHCTBa KHCJIOH COMIH. /{1 IMOIyYeHHSI KHCIIOH COIH HCIIOIB3YHTE PACTBOP THAPOKCHIAA KaIbI[H
WIH OapHs U JHOKCHJ yrilepoAa. KakoHn M3 yKa3aHHBIX PEAKTHBOB CIEAVET B3SATh B H30BITKe? OOpaTtHTe
BHHMAHHE Ha TO, YTO IIPH IPOIycKaHHMH ToKa CO2 4depe3 pacTBOP I'HAPOKCHAA BHadaile oOpasyercs
OCaJ0K CpeIHEHN COIM, KOTOPHIH IIPH AaIbHEHIIEM IIPOITYCKAaHHH THOKCHAA VIJIEpOJa PacTBOPSETCS H
IIEPEXOMUT B PAcCTBOPHMBIN THApoKapOoHaT. COCTaBbTE VPaBHEHHS peakimil. YeM HYXKHO
oJIeHcTBOBATh Ha rHapokapOoHaT (pactBopoM HCl mmm NaOH), 4TOOEI IepeBecTH ero CHOBA B OCaJ 0K
CpeJHeH comH?

B. CpoiicTBa OCHOBHOH cOMH. /[ ITOIyYeHHS OCHOBHOH COJIH HCIIONIB3YHTE PacTBOP CyJb(daTa MeIH,

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

Harowei—Hpr Eﬁﬁﬁﬁﬁ?ﬁgﬁ#ﬁéﬁﬁ Afpantaraa ~eqIOK OCHOBHOTO cyiIb(ara Megu. Kakoro I[BeTa
| SNEKTPOHHOW NOANUCHIO 5 .
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(Ha KakoH?) B CBS3H C oOpa3oBaHHEM THApokcHAa. CocTaBbTe YpaBHEHHI peakipii. OTYET IO
ITa00paTOpHOH padoTe o)OpMHTE Ha JBYX Pa3BEPHYTHIX M CTaxX TeTpalH (J1adopaTopHOro KypHaa).

Tpebosanusa K oghopmiieHIo 1adoOpaAmopHolL padomsl i OMUenty.

| .BemonmHeHne j1adopaTOpHBEIX pPadoT COMPOBOXKIAIOT 3armcsaMH B adopaTopHOM KypHaine. Ha
TUTYJIBHOM JIHCTE JIaDOPAaTOPHOrO KYPHalla JOIKHBI OBITH ITPEICTABIIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHS M HHHI[HAIIEL YYaIllerocs, HoMep Kypca H TPYIIIIbI, YIeOHBIH IO,

2.0T4YeT O BHIIIOJIHEHHOH JTadopaTOpHOH padoTe JOIKEH COAEPAKaTh CIEAVIOLIIE CBEICHHS:

*HOMe]p padOTEHI U €€ Ha3BaHHE,

*aTy BBIIIOIIHEHHS paboThI,

*I[eTIb PAOOTHI;

*000pYAOBaHHE M MaTEPHAIIBL,

*KpaTKOe T€OPETHYECKOE OIMMCAaHHE,

*HOME]P H Ha3BaHHE OIBITA;

*KpaTKOe OIMMCaHHe Xo/a paboTHl ¢ YKa3aHHEM YCIIOBHI ITPOBEIEHHS OIIBITA,

*PHCYHKH H CXEMEBI HCIIOJIb3YEMEBIX ITPHOOPOB,

*HaOIIOJcHHT,

*ypaBHEHH S IPOTEKAIOIIHIX PEeaKIIHIT,

*pPacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIHCH JTOIKHBI OBITH JIAKOHIYHBIMII.
4.OTYET O IIPOBEAEHHOM PadoTe MPOBEPSET H ITOAITHCHIBAET ITPEIIOLABATEND.

5.K cmaue 3auyéra 1o malopaTOpHOMY TIPAaKTHKYMY JOIIYCKAIOTCS CTYIEHTBI, BBITTOIMHHUBIIIE H
IIOAIIMCABIIME Y TIPelofaBareilsd BCe AOMaIHHE M J1alopaTopHbIEe PalOTHI, CHABIIHE KOIUIOKBHYMEIL,
AKTHBHO YYaCTBOBARBIIIHE B paboTe CEMHHAPOB.

6.CTyIEHTHI, ITONYYHBIIHE 3a4ET 110 Ta00paTOpPHOMY ITPAKTHKYMY, JOITYCKAIOTCS K claue SK3aMeHa II0
KYPCY HEOPraHHYECKON XIMHH.

K OHMPOJiIbHbBIE 601D OCHI .

1. OCHOBHBIE KITACCHI HEOPraHHYECKHX COeJUHEeHHH. M exIyHapoaHass HOMEHKIATVypa.
2. OKCHIBI H THAPOKCHABI XpOMa

3. Enxwe 1menouu

4. ConH HaTpHS H KallHsg

5. O0mas xapakTepHCTHKA ITOATPYIOIEI O PHILIIH A
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Cnucox um epamypasl.

1. MeTtognyeckie yKa3aHHS IO BEIMIOIHEHHIO JTa0OPAaTOPHBEIX padoT I10 AHCIHMIIIMHE « XHUMISD) IS
CTYJIEHTOB HarpariIeHHS IToaAroToBKH 08.03.01 CtpoHTensCcTRO.

2. MerognyeckHe VyKasaHHS I OOYYarOIMXCS 10 OpraHM3alMH H IPOBEAECHHIO CaMOCTOSTEIBLHOH
PabOTHEI IO JHUCIIUIUIHHE « XHMHSI» IS CTYAeHTOB HarpasiIeHHS oAroroBKH 08.03.01 CTpoHTelnbCTRO.
3.Heopraumdeckas xumvHsa | OneKTpoHHBII pecypc| : mabopaTopHslil mmpakTHKyM / C.A. CokomnoBa [H
op.]. — 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 Heopranmdeckas XHUMHS | OneKTpoOHHEIH pecypc| : madopatopHeii nmpakTHKyM / O.B. JIpsSKoHOBa [H
ap.]. — DIekTpoH. TeKCTOBBIe JaHHBIE. — BoponHek: BopoHekckHil I'ocyJapCTBeHHBIT ATpapHEBIH
YHusepcurer M. Mnmieparopa Iletpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexuM goctyma:
http://www.iprbookshop.ru/72708.html

JlabopaTopnas padora Ne 2

Tema: OnpenesieHHe S5KBHBAJICHT HOH MACChI IIHHKA

QEJH; pﬂﬁﬂﬂlﬁl.’ HB}“IHTL YCTAHOBKY H MCTOJHKY OIIPEACIICHHA SKBHBAJIEHTHOH MAacCChl I[HHKa ITO

KOJIIMYCSCTBY BOOOPOAd, BRIACIIOIICIOCA B XOJAC PECAKITHI I[HHEKA C COJISIHOH KHCIIOTOH.

Dopmupyemsle Komnemernuyuu: OIIK-1.

Teopemuueckasn acms.:

13 3aKkOoHa ITOCTOSHCTBA COCTaBa, KPaTHBIX H OOBEMHBIX OTHOINEHHH CIeAyeT, YTO BIEMEHTEI
COEIHHSIOTCS JPYT C APYTOM B CTPOrO OIPEeAe/IEHHBIX KOIHYECTBEHHBIX COOTHOINEHHSIX, KOTOpPHIE
Ha3bIBAIOT SKBHBAJICHTAaMH HIIM SKBHBAJICHTHBIMH MaccaMH. /[[1I OIpeAcleHHs 5SKBHBAICHTOB H
SKBHBAJIEHTHBIX MAacC HYJKHO 3HaTh, UTO TaKOe MOJIb H MOJIbHAsA Macca. MeJib- 3T0 KOIMYECTBO
BEIIECTBA, B KOTOPOM COAEPKHTCS YHCIIO YaCTHI[ JIF0O0ro OMpedeisseMOr0 COpTa, PaBHOE ITOCTOSHHOH
Asorazapo (6,02 -10%%). Hammprmep: 3 -10** MonekyI BOAbI COCTaBAT 5 Monb. MossHaa (MoniapHas)
Macca BellleCTBa B I'paMMaxX YHCIIEHHO paBHA ero OTHOCHTEIILHOH MOIEKYIISpPHOH (aTOMHOH) Macce,
BBIpaKeHHOH B aTOMHBIX eJHHHMI[aX Macchl (a.e.M.). Macca 1 MO BelecTBa BRIpaKacTCSd B I/MOIIb.
Harprmvep: mormsspHasa macca H>O 1 atomMHass Macca KHCIOpoJa COOTBETCTBEHHO paBHEI 18 1 16 a.e.M.,
HX MOJIbHBIE MacChl paBHBI 18 I/Monb H 16 1/MONb. IK6usaneHmom 3iemerma Ha3bpIBaeTCs TAKOE €r0

KOJIIMYCSCTBO, KOTOpPOE COCAHHACTCA lc MolleM aTOMOB BOAOPOJ4d HIIM 3daMCINACT TO KE KOJOIHUCCTBO

;; AOKYMEHT NMOAMNUCAH :p, B coeguHeHnsax HBr, H.O, PH3 skBuBaneHTEI
ANEKTPOHHOW NMNOAMUCHIO

(CepTudukar: -~ 12000002A633E3D113AD425FB50002000002A6 1 1 momp, 1/2 momp, 1/3 Moms. Macca ofHOTO

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

K ccoll. TEII{:. B IIPHBCACHHBIX BBIIIC IIPHMCPAX,
Nencreutened: ¢ 20.08.2021 no 20.08.2022



SKBHBAJIEHTHBIE Macchl OpoMa, KHcIIopoaa, pocpopa cOOTBETCTBEHHO paBHBI 79.9 r/monb, 16:2 = 8
I/MOTb, 31:3= 10,3 I/MOIb. DKeUSATIEHMOM CILOHCHOZO0 6eliecnéa HA3hIBAeTCI TaKOe ero KOIIHYECTRO,
KOTOPOE B3aUMOJEHCTBYeT Oe3 OCTaTKa ¢ OJHHM 3KBHBAJIEHTOM BOAOPOAA HIIH C OJHHM SKBHBAJIEHTOM
r000ro APYyroro BellecTBa. PacyeTsl, CBA3aHHBIE C OIpeeiIceHHEM AKBHBAJIEHTHBIX MAcC, ITPOBOISTCS
10 3AKOHY 3JIK6U6AJeHmo6. Macchl (0ObeMBI) pealrHpPYyIOINMHX JPyr C JOPYTOM  BeINECTB,

IMPOIMOPIHOHAIIBHBEL HX 3KBHBAJICHTHBIM MaCCaM (Gﬁ'BEME]LI). MareMaTHyeCcKH 3aKOH BBEIPAKACTCA

3dBHCHMOCTBIO.
m m. '*’1 V,
— === WU 04 24308 -2
jl \.:}‘:r tl.f' tl;

WA, | KR, )

rae: m, (V) - Macchl (00BbeMBI) pearHpyIOIIIX BEIIECTB,

3, (Vaxs ) - B3KBHBaJIEHTHBIE Macchl (0OBEMBI).

OKBHBAJIEHTHYEO MACCY ITPOCTOTO BEI[ECTBA MOKHO BEIYHCIIHTD IO () OPMYIIE:

7 = M,
B
I'ac M = MOJIbBHAA MACCd aTOM4A 3JICMCHTA,

B - BalIeHTHOCTB AIIeMeHTa.

TEII{:. HAIIPHMED, SKEHBAJICHTHBIC MACChI BOJOPOA4d H KIHCIIOPOJd COOTECTCTBCHHO PABHEL.

! - 16

I :T =12/ Mok I, =— =8 2/ Mob

s
)
-

OKBHBAJIEHTHBIH 00BEM raza MOKHO BEIYHCIIHTD ITO (POPMYIIE:

_3-M
U'.'.‘i'-ﬁ'. - —_.|.-_I|.£I

TEII{:, HAIIPHMED, SKBHBAJICHTHEIC 00BEMBI BOOOPOAd4d H KICJIOPOJd COOTBCTCTBCHHO PABHBEI:

| B T 1 32 :
V., = =11,2 2/ Monb v = =5,6.1/ Mok
- 224 22,4

OKBHBAJIEHTHBIE MAaCChI CIIOKHBIX BEI[ECTB MOKHO BBIUHCIIHTH ITIO QJDPI\{}"JIEIIMIZ

e — pd OMCIMNT hrf r % B - KLIC A0 _l ey KLICT. O e
“owwda ) o .” “~sucromss e
i*”” ,I” ALIC T, O I D
o #r W EIDS RN i ‘I“T ] + I ? r — ]"’f AT i hll I + M (W F S TR T
" orwoeaMiN — om0 bl
“HH H H‘-h' 1I”""ri‘-* H 'HH.H 1 O T M AiD

nop, NoH, NMH, NyMe — THCIIO ATOMOB KHCIIOPOJ4d, I'HAPOKCHIIbHBIX I'PVIOI, aTOMOB BOJOPOdd, MCTAJllld

COOTBCTCTBCHHO B OKCHIAC, OCHOBAHIMH., KICIIOTE, COJIH, B — BaJICHTHOCTE, 8 — SKBHBaJICHTHAs Macca

A e 1. e B B e Sy = e e T - - S R 1 H

] ' ﬂDI{YMEHT ﬂﬂﬂﬂHCAH BOO0] - 19KBHBAJICHTHA MdCCa I‘H,I[pGI{CHHLHGﬁ I'PYIOIEBIL.

SNEKTPOHHOW NOAMUCLIO
! Ceptudukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BEICTABJLIIOT Ha ITOIKH JIa0OpaTOPHBIX CTOIOB. Peakue
PeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H IIENOYH, ITaXy4yHe BelllecTBa (HaIIpHMeEP, CEPOBOLOPOJ,
OpoMHas BOJla M JIP.) XPaHAIT B BEITSDKHOM IIKa(y.

OCHOBHas XHMH4YecKas Iocyjla; MpoOHPKH (B IITaTHBeE), KOIOBI, XHMHYeCKHEe cTaKaHBI ITOCIe palOThI
TI[ATEIIBHO BBIMBITH, BECHI C PAa3HOBECOM, ITPHOOPHBI, HMCIIOIB3YeMas IS ITPOBEAEHHSI OTAEIbHBIX
Tab0opaTOPHEIX padoT, BEIJAETCA M CHAETCS YHCTasd 1ab0opaHTy.

TexHuKka dezonacHocmu npu 6 bINOJIHEHUIL J1A0 opaAmopHoil pad omal.

-aKKypaTHO 00paIarsCcsa CO CTEKIIITHHOH XHMHYECKOH ITOCYZAOH. OCTATKH pa3zOHTOH ITOCYABl YOHPATh C
ITOMOIIBIO COBKA M INETKH;

-Bce paloThl, CBA3AaHHBIE C BBIAECIIEHHEM SIOBHTBIX, JIETYYHX H HENPHATHOIAXHVYIIHUX BEIECTB,
ITPOBOJHTH B BRITSDKHOM IIKa(y;

-IIPH OITPEICIIEHUH 3allaXa BEIECTB OTBEPCTHE COCYAa JepKaTh Ha paccTosHHUM 25-30 c¢M OT IHIfa,
HaIpasIIsd K ceOe CTPYIO r'aza IOCTYIIAaTeIbHBIMH B KEHHSAMH JIAJJOHH OT OTBEPCTHS K JIHILY;

-IIPH HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYIOM BO H30eKaHHe ITONMagaHHsa OpbhI3r HIIH
YACTHI[ HA JIMI[O HIIH OJeKIY. IIpH pa30aBlIeHHH KOHIIEHTPHPOBAHHEIX KHCIIOT BJIMBATh KHCIIOTY B BOAY,
HO He Hao0OopoT;

-IIpH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede HIIM B CTOPOHY COCeZa. HE HAKJIOHSTHCS
HaJl HarpeBAEMOH KHIKOCTHIO BO H30eKaHIe TIOIaJaHs €€ Ha JIHI[O, PYKH WIH ONeKIY;

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

-Helb 34 ITOIB30BATLCA AIEKTPOIpHOOopaMi 6e3 COOTBETCTBYIOIIErO HHCTPYKTAXKA. ITPH BKIIFOUEHHH HX B
CETh Hellb34 JIeprKaThCs 32 MeTaJUIHYecKHe IMPeAMETHI (TPyOBl, KpaHbI H T.I1.). 3allpelllacTCsa BKIIIOYaTh 1
BBIKJIFOUATh SIEKTPOIIPHOOPEI MOKPBIMH pPyKaMH, a TaKKe IIO/Ib30BaThCSI HEHCITPABHBIMH IIIH
HMEIOIIHMH OT'OJIEHHBIE IIPOBOA ITPHOOPaMI;

-3alpeInacTcs IMPHHUMATE ITHINY B XHMHYeCKOH 1ad0opaTOpHH H IHMTh BOAY M3 1a00paTOpPHOH ITOCYIEL. -
-KaTeTOPHYECKH 3alpelnaeTcs IpodoBaTh peakTHBE Ha BKYC;

-IIPH TIOMAJaHHK Ha JHI0 HIM PYKH OpBI3T KOHIEHTPHPOBAHHEIX KHCIIOT TIOCIIE CMBIBAHHS BOJOMH
IIPOMEITE CI1a0BIM PAaCTBOPOM COMBI. INENOYB CIEMYET CMBIBATh O TEX IIOP, ITOKA YYaCTOK KOXKH, Ha
KOTOPBIH OHa IIOIaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITh CIa0BIM PacTBOPOM YKCYCHOM
KHCJIOTBI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlI€pMaHraHaTa KaiHs (u3
arTevyKH B TaOOpaHTCKOH KadeIphl);

-ITO OKOHYAHITH pﬂ,ﬁﬂTH BBIKIITOYIITE H3 CCTH BCC BHEETPGHI)HﬁGpBI:, IICPEKPBITE I1OJATY I'a3a H BOJbBL B

- e T
[IOKYMEHT NOOMNUCAH
ANEKTPOHHOM NOANUCKIO
'Ceprutbukar: | 12000002A633E3D113ADA25FB50002000002A6 b MPETIO/1aBaTeI0 HIIH 1a00paHTy.
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OKBHBAJIEHT I[HHKAa OIMPCACIHAIOT 110 KOIIHMYCCTBY BOOOPOLAAd., I{GTGPL]IUI BBIACIIACTCAH B XOAC PCAKIIHH. /n

+ 2HCI = ZnCl, + Ha. PacyéT rpoBoIST COITIacHO 3aKOHY 3KBHBAJIEHTOB IO (pOpMYyTIE:

» 3
93n= L :

my2

rle O7n — SKBHBAIIEHT IHHKA,
OH — BKBHBAJIEHT BOJOPO/1a, PABHEIMH 1 ;
Mz, — Macca I[HHKA,T |
mpy2— Macca BOJOpoaa, I .

PaboTy BEITIOHSIOT B TAKOH ITOCIIEOBATEIIEHOCTH

1. B3BecHTs TrpaHylly IMHKaA, e€ Macca JomkHa OBITh 0,2-0.3 r (TOYHOCTP B3BEIHBAaHHSI Ha

TeXHHYEeCKHX Becax JonkHa ObITh + 0,01 1).

2. Onpenennurs 00BpEM 00pa3yIOIErocsa BOJOPOaa ITPHOOPOM (CM. PHCYHOK):

JI1s 3TOro 3aroiIHHTE BOLOH 10 ropia kojady 1. IInmorHo BcTaBHTE IIPOOKY 2 B TOpio KOIOBI. CHSTH
H30THYTYIO ITPOOHPKY 3. OTKPRITh 3aKHM 0, 3aII0JIHUTH TPYOKY > BOAOH, 3aKPBITh 3aKHM. IIpoBepHTH
FepMETHYHOCTh MPHOOPA: IUIOTHO HAJETh IIPOOHPKY 3, OTKPHITH 3aKHM, H, €CIIH BOJla HE BBITEKAET M3
TPYOKH 5, TO IIPHOOP FepMETHYEH. 3aKPBITh 3aKHM, BBUIMTH BOAY M3 IIPHEMHOH CKIITHKH /. BOpOHKOH
3aJIMTh JIO ITOTOBHHEI B ITPOOHPKY 3 pacTBOP CONMSHONH KHCIIOTH (KOHI[EHTPAIlHS COTSHOM KHCIOTH 1:1).
IIomouTh Ha COrHYTOE KOJIEHO TIPOOHPKH B3BEIIEHHYIO T'paHyIy IMMHKA. [[IIOTHO IIpHCOeIUHHTH
IPOOHPKY, HaZleB Ha IMPOOKY B TPYOKe 4. OTKPBITE 3aKuM O, H, HAKIIOHHB IIPHOOP, CTOJIKHYTH I'PaHYIIY
B pacTtBOp HCl. Bergensronmiicsa Bogopo OyAeT BRITECHSITh BOXY H3 KOIOBI 1 B cTakaH 7.

[locne oxoHYaHHS peakIHH (TeMIlepaTypa pacTBOpa B IPOOHPKe JOKHA OBITh paBHA KOMHATHOH)
H3MepHTh 00BEM BOJBI B cTaKaHe 7 MEPHBIM IMIIMHIPOM, 3armicaTh Temiieparypy t° C u atmocdepHoe
InaBlcHHE P.

[To popmyne Menaeneera- KinakinepoHa onpeIeNTh MAacCy IIOTYYEHHOIO BOLOPO/A:

PV = mRT,
M
rae R — 8,3144 Jx/monseK.
Tak kak B Kon0e ra3 coJiep KHUT BOJOPOJ M Iaphl BOARI, TO O0INee AaBIeHHe raza B Konbe P = P2 + Pu2o,
oTkyzaa Puz2 = P - Pu2o. /laBneHHe ITapOB BOJBI 3aBHCHT OT TeMIIepaTyphl. HeoOXomHMbBIe JaHHBIE B3SThH

13 TaOIIHIIBI.

T.,°C 17 18 19 20 21 22 23 24 25 26
P20, 1,93 2,06 2,20 2,22 2.48 2,64 2,84 2,99 3,17 3,36
NOKYMEHT NOANnMCcAH
L SNEKTPOHHOW NOANUCLIO
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OPHOM KypHaJle B TaOITHILY:




Macca V. T.°C P Pu2o. Pu2.

MeTanna, T M Klla Klla Klla

[Tocne omnpegeneHnsa Maccel Bogopoaa Imo opMyile (2) paccyHTaTh SKBHBAJIEHT ITHHKA 110 popmyire (1).
OO0s3aTENBHO ONPEAEIHTE OTHOCHTEIBHYIO OIHOKY OITBITA:
32,68 - Oznm . 10005 .
32,68

OmrHbka, %o—

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

Ipebosarusn K 0hopmiaeHI0 1adopamopHolL pad omsl U 0muemy:

| .BemonmHeHne j1adopaTOpHBEIX PadoT COMPOBOXKIAIOT 3armcsaMH B nadopaTopHOM KypHaine. Ha
TUTYIIFHOM IJIHMCTE JIaDOPaTOPHOr'O JKYpHala JOMKHEI OBITH ITpe/CTaBJIEHBl. HAa3BaHHE YHIBEPCHTETA,
(paMIUTHS H HHHI[HAJIBL YYaIerocs, HOMep Kypca H IPYIIIbL, Y4eOHBIH IO,

2.0T4YeT O BBIITOJIHEHHOH TadopaTOpHOH padoTe JOIKEH COAEPKaTh CIEAVIOLIIE CBEICHHS:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*[aTVy BBITIOJIHEHHS pabOTHI,

*I[eTIb PAdOTHI;

*000pYIOBaHHE M MaTEPHAIIBI,

*KPaTKOE TEOPETHUYECKOE OITHCAHIE;

*HOMEP M Ha3BaHHE OIBITA,

*KpPaTKOE OIMCAaHHE Xojia padOThI C YKa3aHHEM YCIIOBHH ITPOBEJIEHHS OIThITA,

*PHCYHKH H CXeMBI HCITOIb3YEMBIX ITPHOOPOB;

*HaOITOJeHH T,

*YPaBHEHHUS ITPOTEKAIOIIHX PEAKIHIT,

*PacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPAaTHO, 3aITHCH JOIKHBI OBIThH JIJAKOHHYHBI MH.
4.0OT4ET O IMTPOBEAEHHOH padoTe IIPOBEPSET M ITOAIIHCHIBAET ITPEITOaBaTENb.

5.K cmaue 3ayéra 1o mabopaTOpHOMY TIIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTBI, BBITIOTHHBIIHE H
IIOAITMCABIIE V TIPEITOAaBaTelId BCE AOMAIHIE M ITabopaTOpHEIe padOThHI, CHABIINE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIE B padoOTE CEMHHAPOB.

6.CTyIeHTHI, ITOIYYHBIIHE 3a4ET I10 J1Ja0OPaTOPHOMY ITPAKTHKYMY, JOITYCKAIOTCH K clladye AK3aMeHa I10

L=

T O T I RR R o W R

AOKYMEHT MoanmncAH
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2.OTHOCHTEIbHASI MOJIEKVIISIPHAS Macca

3.Moms. MorsipHast Mmacca

4. XuMHYecKHe 3HaKH, (POPMYIIBI H YpaBHEHH

5. XummdyeckHe peakiini. KiraccHpHKaIisg peakifii.

6.3aKOH COXPaHEHHS MACCHI BEIIECTBA

7. 3aKOH ITOCTOSHCTBA COCTaBa

8.]'a30BBIE 3aKOHBI. 3aKOH ABOraJapo. MoIsIpHEIH 00kEM I'a3a
9.01kpeITHE [].. MeHaeneeBpIM MEPHOINYECKOr O 3aKOHA
10. Ilepnomueckas cucreMa /.M. MeHeneeBa

Cnucox Jaumepamypbol.:

1. MeTomuueckie VKa3aHHS IO BBIITOIMHEHHIO ITa0OpaTOPHEIX PadoT MO MHUCIMIUIMHE « XM IS
CTYAEHTOB HaltpariIeHH MOAroTOBKH 08.03.0]1 CTpoOHTENBCTBO.

2. Mertoauueckne yKa3zaHHSI I OOYYAIOIMMXCSA I10 OpraHH3alMH H IIPOBEJACHHIO CAaMOCTOSTEIBHON
pabOoTEI IO JUCIIHIUIHHE « XHMHSD) IJIS CTYAEHTOB HallpaBiIeHHS IToAroToBKH 08.03.01 CTpoHTENLCTBO.
3. .Heopranmdeckass XuMHS | OneKTpoHHBIH pecypc| : nmabopaTopHbIi IpakTHKYM / C.A. CokomnoBa [H
op.]. — DeKkTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHekckHil I'ocyJapCTBeHHBIH ATpapHBIH
YHupepcureT uM. Mmmieparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — PexuM goctya:
http://www.iprbookshop.ru/72709.html

4 Heopranmdeckass XHMHS | OIeKTpOHHBIN pecypc| : madopaTopHblii mpakTHKYM / O.B. J[psIKOHOBa [H
op.]. — DeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHek: BopoHeXkckHil 1'ocymapCcTBeHHBIH ATpapHEBIH
Yuupepcurer M. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexxuM AOCTYIIA:
http://www.iprbookshop.ru/72708.html

JlabopaTopnas padora Ne 3
Tema: Onpegesienne MoJIEKYJIAPHOI Macchl JHOKCHAA YIJIepoaa

Ilens _padbomsr: OrnpefeleHHe MOIEKYIIIPHOH MacChl JIHOKCHAA VIIepoJa IIO0 Macce KOJIOHI

3aIToNIHeHHOMH ra3zoM (CO;) Ione3yiachk YpaBHeHHeM MeHaeneeBa — KnamneipoHa.

Dopmupyemsle Komnemernuyuu: OIIK-1.

Teopemiuueckasn wacms.:

MGHEK}’JIHPHEIH MdACCd, CYNMMad MdACC aTOMOB, BXOJAIIIIX B COCTdB IIaHHOH MOJICKYIJIbI, BbBIPAXKACTCH B

aTOMHBIX eIHHHIaX Macchl (a.e. M.). ITockombky 1 a.e.M. (MHOIZIa HasbBacMasl AAIbTOH, D) paBHA /12

NOKYMEHT MNOAMUCAH 'U cocrapier 1,66057-10%" KI, To YMHOXEHHE
SNEKTPOHHOM MOAMMUCHIO
1Ceprudvkar: ) 112000002A633E3D113AD425F B50002000002A6 YTHYIO MacCy MOJEKYIBI B KIUIorpaMMax. Yarre
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

] TEIILHOH MOJIEKYIISPHON MaccChl: Mom =M./D, T1e
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M,-Macca MOJIEKYIIBL X, BEIpaKeHHAs B TeX K€ eIHHHI[aX MacChl (KT, T HIIH Ap.), YTO H D. MOIIeKyILIpHas
Macca XapaKTepH3YeT CPEeJHIO MAcCy MOJIEKYJIBI C YUETOM H30TOIMHOI'O COCTaBa BCEX 3JIIEMEHTOB,
00pa3yIoNMX JaHHOE XUMHYECKOE coeqHHeHHe. MHOrIa MOJIEKYIIIPHYIO MacCy OIPEHESIOT IS CMECH
Pa3IIMYHBIX BEI[eCTB H3BECTHOI'O COCTaBa, HAaIIpHMep I Bo3Ayxa '"3((eKTHBHYI" MOJIEKYIISPHYIO
MacCy MOKHO IIPHHSATH PaBHOH 29. AGCOIIOTHEIMH MAacCaMH MOJIEKYI YVIOOHO OIEpHPOBATh B OOIACTH
(H3HKH cyOaTOMHBIX ITPOIECCOB H PAaJHOXHMHH, e ITYTEM H3MEPEHHS SHEPrHH YacTHI[, COIJIaCHO
TEOPHH OTHOCHTEIBLHOCTH, OIPEIEISIOT MX aOCONIOTHEIE MAaCcChl. B XHMMIH M XMMHYECKOH TEeXHOIIOTHIH
HeOOXOJAMMO ITPHMEHSTH MAKPOCKOITHYECKHE EIUHHI[BI H3MEPEHHS KOIMYECTBA BeIllecTBa. YHCIIO
MFOOBIX YacTHIL (MOJIEKYJIL, aTOMOB, 3IEKTPOHOB HIIH MBICIIEHHO BBIJEISIEMBIX B BEIlle CTBE TPYIII YaCTHII,

HarrpuMep 1ap HoHOB Na™ u Cl B xpucrammny. pemerke NaCl), paBHOe ABOrajpo IIOCTOSHHOH Ny =

6,022‘]033:, COCTABRIIIET MAKPOCKOITMYECKYIO ©IHMHHIY KOIMHYECTBAa BEIECTBA - MOJb. Torjga MOXHO
sarmcaTh.: Mom = My Na/(D'Na), TO €CTh OTHOCHTEIIbHAaSA MOJIEKYILIpHAsI Macca paBHa OTHOIIECHHIO

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

COCTABIISIOIMMH HX arOoMaMH, TO BelmHMuMHa M, Na IIpelIcTaBiseT cOoO0H MOISPHYIO MaccCy 3TOrO
BEI[ECTBA, €QHHHIIBI H3MepPEeHHS KOTOPOH Kr-MONIb (KHIOMOIb, KM). IS BelecTB, He COAepIKaIHX
MOJIEKYI, a COCTOSINHX H3 aTOMOB, HOHOB HJIH PaJHKalIOB, OIpedenseTcs (PopMylIbHas MOJISIpHAs
Macca, TO eCcTh Macca Na YacTHI[, COOTBETCTBYIOINX IPHHATOH (DOpMYyIle BellecTBa. PaHee B XMMHHI
HCIIONIB30BAIM ITOHSATHS I'paMM-MOJIEKYIIa, TpaMM-aTOM, I'PaMM-HOH, TEIEPh - MOIb MOIIEKYJ, MOJb
aTOMOB, MOIIb MOHOB, ITOApa3zyMeBas IOJ STHM Na MOIIEKYJ, aTOMOB, HOHOB H COOTBETCBEHHO HX
MOJISIPHBIE MACChI, BRIpaKeHHbIe B IpaMMax HIIM KHJIorpaMMax. TpagHIOHHO YIIOTPeOSIOT B KaUeCTBE
CHHOHHMAa TepPMHH "MOJIEeKYISIpPHBIH (MOJISPHBIH) Bec", TaK KaK OIpeleleHHe MacChl ITPOH3BOJHTCS C
TTOMOIIBIO BecOoB. Ho, B OTIIIYHeE OT Beca, 3aBHCAINETO OT reorpaHUeCKHX KOOPJAHHAT, Macca SBISETCS
ITOCTOSIHHBIM ITapaMETPOM KOJIHYECTBA BellecTBa (IIPpH OOBMMHBIX CKOPOCTSX ABHJKEHHS YacTHI[ B

YCIIOBHSIX XHMHYECKHX PEaKIHi), ITI03TOMY IIpaBIIIbHEE TOBOPHTH "'MOJIEKYIISIPHASI Macca'.

MeTtoanl omnpeneneHus. Vcroprmyeckn IIepBBII MeTOJ (0OOOCHOBAHHBIN HccleqoBaHHSIMH C.
Kanxammrapo u A. ABoragpo) npemnoxkeH K. J[roma B 1827 u 3aKmoyancd B H3MEPEHHH IDIOTHOCTH
ra3000pa3sHBIX BEIECTB OTHOCHTEJBHO BOJOPOJHOIO I'a3za, MOISpPHAsI Macca KOTOPOro IIPHHHMAIIACH
IIEPBOHAYAIBHO PAaBHOH 2, a IIOCIE Iepexojia K KHCIOPOAHOH €IHHHIIE H3MEPEHHH MOIEKYIISPHBIX H
aTOMHBEIX Macc - 2,016 r. Chegyromuid 5Tan  pasBHTHSA SKCIEPHMEHTAIBHBIX BO3MOKHOCTEH
OIIpeAeIeHH I MOJIEKYIISIPHOH MAacChI 3aKIIIOYAlICS B HCCIEAOBAHHH KHAKOCTEH H PaCTBOPOB HE JIETYUHX
H HE JHCCOLMHPYIOMIMX BEINECTB ITyTeM H3MEPEeHHS KOJIIMTaTHBHBIX CBOHCTB (TO €CTh 3aBHCSIIIX

TOJIIBKO OT YHCI]Id PAaCTBOPCHHBIX 1IE],IZ'FTIH_[) - OCMOTHHYCCKOI'O J4BJICHHA, INIOHHXKCHHA AABIICHHA IIdp4d,

] [IOKYMEHT MOAMNVCAH
| 3NEKTPOHHOW MOAMNWCHIO
|Ceptudhukatr: 12000002A633E3D113AD425FB50002000002A6

-|E!na,qeneu: lebayxoea TateAHa AnekcaHapoBHa

ITOBBIIMICHHA TOYKH KHIICHIA (Bﬁ}UIIIDCI{DHI[H)
OCHOBHBIM MeTOJIOM OITPEACIICHI S aTOMHBIX H
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CoeqHHeHHH  A(QeKTHBHO  HCIIOJIb30BAaHHE  Xxpomanio-macc-cnexmpomempui.  IIpn  Maion
HHTEHCHBHOCTH IIHKa MOJEKYILIPHOIO HOHA ITPHMEHSIOT 3()(y3HOMETpHYECKHE ITPHCTABKH K Macc-
CIIEKTpOMeTpaM. (P Ppy3HoMeTpHUECKHI CIIOCO0 OCHOBAaH Ha TOM, YTO CKOPOCTh BEHITEKAHHS raza B
BaKyyM H3 KaMephl 4Yepe3 OTBEPCTHE, AHAMETP KOTOPOro 3HAYMTEIIPHO MEHBIINE CPEIHErO ITYTH
CBOOOJHOrO Ipodera MOJEKYIIBI, OOpaTHO ITPOIOPIHOHAIBHA KBaJAPaTHOMY KOPHIO H3 MOJIEKYIISPHOH
MacChl BEINECTBAa, CKOPOCTh BBITEKAHHS KOHTPOJIMPYIOT II0 H3MEHEHHIO JaBIIeHHS B KaMepe.
MomnekyspHas Macca JIETYYHX COeQHHEHHI OIPEIEISIOT TaKKe METOJaMH Ia30BOH XpoMaTorpadHH ¢
ra3oBeiIMH BecaMi MapruHa. IlocimegHue H3MEPSIOT CKOPOCTh IIEPEMEINEHHS Tra3a B KaHAJE,
COeIHHSIFOIIEM TPYOKH, IT0 KOTOPEIM TeKYT I'a3-HOCHTEIIb H I'a3 H3 XpOMaTOrpa(pHUeCKOH KOJIOHKH, YTO
IIO3BOIISIET ONPENENATh PasHUIY IUIOTHOCTEH STHX Ta30B, 3aBHCSINYIO OT MOIEKVIIIPHOH MAacCCHI
HCCIIEAYEMOr O BeliecTBa. MONEKYIISIpHYIO MacCcy HM3MEPSIOT JJIS HASHTH(HKAIIHH XHM. COeJHHEHHIL,
IUISI YCTAHOBJIEHHMS COAEPKAHMUS OTHAECIbHBIX HYKIHIOB B COSIHMHEHHSAX, HAlPHUMEP B BOJE,
HCITONIB3YEMOH B aTOMHBIX SHEPIreTHYECKHX YCTAaHOBKAX, a TaKKe IIPH HCCIEIOBAHNH M CHHTE3E
BBICOKOMOJIEKVIISIPHEIX COSAHHEHHH, CBOHCTBA KOTOPBIX CYINECTBEHHO 3aBHCAT OT HX MOIIEKYIISIPHOM
Macchl. CpeaHHe 3HAaYeHHS MOJEKYIISPHBIX Macc IIONMHMEPOB YCTAHABIMBAKOT C IIOMOIIBIO
IIEPEUYMCIIEHHBIX BEIIIIE METOHOB, OCHOBAHHBIX Ha KOJUIMIAaTHBHEIX CBOHCTBAxX pa30aBIEHHBIX
PacTBOPOB, IO YHCIY JBOMHBIX cBM3eil ("MSTKHM' 030HOMH30M) HIH (PYHKIHOHAIBHBIX TI'PYIOI
(MeTOHaMH (PYHKIITHOHAJIBHOIO aHaJM3a), a TaK)Ke IT0 TaKHM CBOMCTBAM HX PacTBOPOB, KAK BSIBKOCTE,
cBeTopaccessHue. CpeaHHe 3HAYEHHS MOJIEKYISPHBIX MACC IIOTHMEPOB BBICOKOH  CTEIIEHH

ITOIIMMEPH3AIHI OIIPCACIIAIOT ITO HX PCOIIOIHYCCKHM XdPaKTCPHCTHKAM.

Qb opyo 08 arue U Mamepuasl.

PeakTHBEI, HEOOXOMHUMEIE IS JaHHOH padOTHI, BRICTABJISIIOT Ha ITONIKH J1ad0OpaTOPHBEIX CTOIOB. Pexkue
PeaKTHBEI, KOHIIEHTPHPOBAHHEBIE KHCIOTHI M INEINOYH, ITaXyuyHe BellleCTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHas BOZa H Jp.) XPaHAT B BRITSDKHOM IIKaQy.

OCHOBHas XHMH4YeCKas IocyJla; MpoOHpPKH (B IITATHBE), KOIOBI, XHMHYeCKHE CTaKaHBI ITOCIIE PaOOTHI
TI[ATEIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HMCIIOIB3YEMas IS ITPOBEACHHSI OTAEIbHBIX
1a00paTOPHEIX padoT, BEIAAETCA H CHAETCS YHCTasd 1a00paHTy.

TexHuka 0 ezonacHocmi NPU 6 bINOJAHEHUI 140 OPAMOPHOIL DAd ombl.:

-aKKypaTHO oOpalarbcsa cO CTEKISIHHOH XHMIYECKOH ITOCYIOH. OCTAaTKH Pa3OHTOH ITOCYALl YOHPATh C
ITOMOIIBFO COBKA M INETKH;
-BCe palboTHI, CBS3AHHBIE C BEHIJACIIEHHEM SIOBHTHIX, JIETYUHX H HENPHATHONAXHVYIIX BEIINECTB,

ITPOBOIITE B BRITAKHOM I_T_II{El,(i)}";

JOKYMEHT NMOAMnNUCAH JIa IepKaTh Ha paccTosHHM 25-30 c¢M OT IIHIIa,
SNEKTPOHHOWM NOANUCHLIO
1Ceptudhmrar: 12000002A633E3D113AD425FBS0002000002A6 KEHISMH TaJIOHH OT OTBEPCTHA K JIILY;
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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-IIPH HaJIMBaHHHM PEaKTHBOB HE HAKIOHATHCS HaJ COCYAOM BO H30eKaHMe ITOINMaJaHus OpbI3r ML
YACTHI[ HA JIMI[O HIIH OJEXKIY. IIpH pa30aBlIeHHH KOHIIEHTPHPOBAHHBIX KHCIIOT BIMBATh KHCIOTY B BOXY,
HO He Hao0OopoT;

-IIPH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K ceOe HIIM B CTOPOHY COCeZa. He HAKJIOHSTHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHIe TIOIaJaHs €€ Ha JIHI[O, PYKH WIH OIeKIY;

-TOpsYHe TpeJAMeThl MOKHO CTaBHTH TOIBKO Ha acOeCTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CIEIHAIBHYIO ITOACTABKY;

-HEeIIb 35 ITONB30BATHCA ANMEKTpoIpHOopaMi 6€3 COOTBETCTBYIOIIErO HHCTPYKTaKa. IIPH BKIIFOYEHIH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJUIHYeCcKHe ITpeAMETHI (TPyObl, KpaHbI M T.I1.). 3aIIpelaeTcs BKIIOYaTh H
BBIKJIFOUATH AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TaKKe IIOJIb30BaThCSI HEHCITPABHBEIMH  HITH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaMII;

-3alpernacTcs IMPHHUMATE ITHIIY B XHMIHYECKOH J1ad0opaTOpHH H IMTh BOAY M3 J1a00paTOPHOM ITOCYIEI. -
-KaTETOPHYECKH 3alpelnacTcs ImpodoBarh peakTHBE Ha BKYC,

-IIPH TIOMAJAaHHKM Ha JIHMI0 HIM PYKH OpBI3T KOHIEHTPHPOBAHHEIX KHCIIOT TIOCIIE CMBIBAHHMS BOIOMH
IIPOMEITE CI1a0BIM PACTBOPOM COABI. INENOYB CIEAYET CMBIBATh JO TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIH OHa IIOITaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM ITPOMBITE CIIA0BIM PAacTBOPOM VKCYCHOH
KHCIIOTBI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM pacTBOPOM IlepMaHraHaTa Kamus (3
anTeyKH B Ta0OOPaHTCKOH KaeIphl);

-II0 OKOHYAHHH PadoThl BRIKIIFOUHTh H3 CETH BCE 3JIEKTPOIPHOOPEL, MEPEKPHITH IOayy ra3a H BOABI B
nabopaTopHio H yOpaTsk padouee MeCTO;

-000 BCeX HECYACTHBIX CIIyYasX HEMeIIEHHO COOOINATE ITPEIOAaBATENI0 HIH I1a00paHTy.

Ipaxkmuueckas uacms:

MONEKYISIPHYIO MacCy JHOKCHIA VITIEPOJAa MOKHO OIPEACIIMTh TPEMS CITOCOO0aMH:
a) 110 OTHOCHTEIBLHOH INIOTHOCTH raza Mcoz2= 1 * Mrosg (1), rae

Mco2 — MOJIEKYIISIpHAs Macca JHOKCHJIA YITIEpPOaa,

ME o031 — MOIEKYIISpHAS Macca BO3AyxXa, paBHasg 29 a.e. M.,

JI — mmmoTHOCTH CO2 IO OTHOIIEHHIO K BO3AVXY.

b) 1o momapHOMY 00BEMY CO2 22,4 e mco2

Mcoz= (2),.rne
Vv
Mco2 — Macca JHOKCHIA YITIepoaa, T |
V  — 00BéM CO,IIpH HOPMAIBHBIX YCIIOBHAX, CM- ;
224 — o0BéM 1 r/ Mo moOoro raza mpH HopMalnbHBIX yernoBHX (0°C, 101,325 kIIa), 1.
[ NOKYMEHT MOANUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TaTeAHA AnekcaHapoBHa
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P — maBnenne CO; B Ko0e, paBHOe aTMoc(epHOMY, Kl]a;

V — 00béM CO2, paBHBII 00BEMY KOIIOBI, CM™;

R — yHHBepcanbHasg ra3oBas ITOCTOSHHAS, paBHas 8,314 J[»x/Moib o K;

T — Temmieparypa, K.
IlocneoosamenvHocme 6bINOJIHEHUA PADOMbL:
1. 3akpeIiTh IPOOKOH CYXVIO KOOy, ITPHIOTOBIEHHYIO JIa0OpPaHTOM VIS OIBITa. BOCKOBBIM
KapaHaIlloOM OTMETHTH Ha KOJIO0e HIZKHHH KpaH IIPOOKH. B3BeCHTh Ha TEXHHUYECKHX Becax KOOy C
BO3YXOM (m;). OmycTuTh B Kon0y Ha 1-2 MHHYTHI TPYOKY, IO KOTOPOH HAET TOK YITIEKHCIIOIO Irasa.
3aTeM IMOAHECTH K OTBEPCTHIO TPYOKH TOPSIIYIO IYUYHHKY. €CIIH OHa FaCHEeT, 3HAYMT KOI0a ITOTHOCTRIO
3aIlIOJIHEHA VYITIEKHCIIBIM TIa30M. 3aKphITh KOOy ITPOOKOH JO METKH H B3BecHTH (In2). Emé pas
3aITOJIHUTE KOJIOY ra30M H B3BeCHTB (In3). Pe3yIbTaThl 3THX JBYX B3BEIIHBAHHIH He JOIKHBI OTIIHYATH CS
Gomnee ueM Ha 0,01r. /[ig pacyéToB HCIIOIL30BATh CPEIHIE TAHHBIE.
2. BsumrTh BOJAY B KOJIOY JO METKH, 3aTEM IIEPEIUTE €€ B MEPHBIH IHIIMHAP H H3MEPHTH OOBEM BOJIBI
(kom0HI) - V.
3.  3armmcars Temmeparypy (t°C) n gaBneHue P, IIpH KOTOPBIX ITPOBOJIST OITHIT.
4.  IIpom3BecTH PacyETHI:
- IIpUBECTH OOBEM KOOI - V K 00BEMY IMTPH HOPMATILHEIX VCIOBHSIX Vo
- OIIPEJEINTh MAcCy BO3AyXa B KOJIOE Mgosy, CUNTAS Maccy 111 BO3ayXa paBHOH 1,293 1]
- HaAHTH MaccCy caMOH KOJIOEI C IIPOOKOH Mikons
- ONPeIEeNTh MacCy YITIEKHCIIOrO raza Mco: .

YCIIOBHS H PE3VIILTATHBI OIIbITd 3dHCCTH B Tﬂﬁ]]]?]l[y.

Macca kom0sI ¢ Macca xon0kI ¢ V.mia | t°C P, klla | Vo.MI | mgosg Mion6 mco:
BO3AYXOM mj,T CO2 (m2+ m3)/2 -

Mep, T

5. PaccunraTh MOIEKYISPHYIO Maccy JHOKCHJA yriaepoja o ¢popmynam (1), (2), (3). Halitn cpemHee

3HaueHHe. OIpeJelInTh OTHOCHTENBHYIO OIIHOKY IO (DOPMYIIE

44 — Mcoz
Omdka, %o— V)

* 100%,

rae 44 — neHCTBUTEIRHOE 3HAUEHHE MOJIEKYIIIPHOH Macchl COo.

Ipebosanusn K 0hopmiaeHI0 1adopamopHoIlL pad omsl i 0omyemy:

I Brmomrrerme Eaﬁﬁéﬁ}ﬂﬁfaﬁhngiﬁm cormorawTaOT 3allHCAMH B J1a0OpaTOpHOM KypHaine. Ha

| ANEKTPOHHOW NOANUCLIO
Ceptudomkat: 12000002A633E3D113AD425FB50002000002A6

I.Bnaneneu: Webayxoea TateAaHa AnexcaHapoBHa

. OBITH IMpEACTaBJICHBI. HA3BAHHC YHIIBCPCHICTA,

TITBL, YUEOHBIH IO,

:,Eleﬁmamenem c.20.08.2021 no EG.DB.EG%E H COZEPKATh CIEAYIOIINE CBEIEHIL:




*HOMe]P paboTEI U €€ Ha3BaHHE,

*aTy BBIIIOJIHEHHS pabOThI,

*I[eTIb PadOTHI;

*000pPYIOBAaHHE M MAaTEPHAIIBL,

*KPaTKOE T€OPETHYECKOE OIMMCAHHE,

*HOME]P H Ha3BaHHE OIBITA,

*KpaTKOe OIMMCaHHe Xo/a paboThl ¢ YKa3aHHEM YCIIOBHH ITPOBEIEHHS OIIBITA,

*PHCYHKH H CXEMBI HCITOJIb3YEMBIX ITPHOOPOB,

*HaOITOJeHH T,

*YPaBHEHH S ITPOTEKAIOIIHIX PEAKIIHIL,

*pacYETHI, TaOIHIBI, T'Pad)HKH,

*BBIBOJIBI.

3.JIabopaTopHEIN KYPHAJI HYKHO BECTH YHCTO H aKKYPaTHO, 3aITHCH JOIKHBI OBIThH JIJAKOHHYHBI MH.
4.0OTYET O IIPOBeAEHHOM paboTe MPOBEPSET H ITOAITHCHIBAET ITPEIIOJABATENb.

5.K cmaue 3auyéra 1o malopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYIEHTBI, BBIIIOIHHUBIIIE H
TOATIMCABIIE Y TIPelofaBareilsd BCe AOMAIIHHE H J1alopaTopHBIE PadOTHI, CHABIINHE KOIUIOKBHYMEIL,
aKTHBHO YYaCTBOBARBIIIHE B paboTe CeMHHAaPOB.

6.CTyIEHTHI, ITONYYHBIIHE 3a4ET 110 TaOOpaTOPHOMY IPAKTHKYMY, JOITYCKAIOTCS K claue BK3aMeHa II0
KYPCY HEOPraHMYEeCKON XIMHH.

K OHMPOJIbHbLIE 601NPOCHL .

I OCHOBHBIE TIOHATHS XHMHYECKHH 3JIEMEHT, aTOM, MOIEKYIa, OTHOCHTEIlbHAs aTOMHAas U
MOIIEKYIISIpHAasa Macca.

2. IIpocToe U CIIOKHOE BEINECTRO.

3. KomnuecTtBo BeI[ecTBa, MOJIb, MOISpHAs Macca, SKBHBAJIEHT, MOIISIpHAs Macca SKBHBAJIEHTA.
4.OCHOBHBIE KOIHMYECTBEHHBIE 3aKOHBI XMMHH. 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH SKBHBAJIEHTOBR,
3aKOH KPaTHBIX OTHOITIEHHI.

5.MeTtoas! ornpeAeIeHHs MOJIEKYIISIPHOH H aTOMHOH MacCCHI.

Cnucox um epamypasl.

1 MeTtoguueckne yKazaHHS 1O BBIMIOJIHEHHIO JIAa0OPATOPHBEIX PadoT IO AUCIHHMIUIHHE « XHMHSD) IS
CTYJIEHTOB HarpariIeHHS IToaAroToBKH 08.03.01 CtpoHTensCcTRO.
2 MeTogHyeckHe VYKazaHHS I OOYYAIOIMXCS 10 OpraHH3allHH H IIPOBEAEHHIO CAMOCTOSTEIBHOH

PabOTEI IO JHUCIIUIUIHHE « XHMHSI» IS CTYAeHTOB HarpaslIeHHS MoAroroBKH 08.03.01 CTpoHTelnbCTRO.
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http://www.iprbookshop.ru/72709.html

4 Heopranmyeckass XUMHS | OIIeKTpOHHEIN pecypc| : madopaTtopHbIi ImpakTHKYM / O.B. JIpsKOHOBa [H
op.]. — DIeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHek: BopoHeXckHIl 1'ocymapCTBeHHBIH ATpapHBIH
Yuupepcurer uMm. Mnmeparopa Ilerpa Ileproro, 2016. — 150 ¢. — 2227-8397. — PexuM AOCTYIIA:
http://www.iprbookshop.ru/72708.html

JlabopaTtopHan padora Ne 4
Tema: KoMILIeKCHBIE coeMHEHUA

QEJIB paﬁﬂmm: HGJI}"‘IEHHE dKBAKOMIICKCOB, PCaKIIHH TCPMOJIHI34. HGJI}”IEHIIE: AdEKBAKOMITICKCOB CLI2+ s

Ni**, Cr’*, momydyeHHe ¥ CBOjicTBA THAPOKCOKOMIUIEKCOB OJIOBA H XpOMa, IIOIyYeHHE
aMHHOKOMITIEKCOB H aIllHJOKOMITIEKCOB, H3yUeHHE JBOHHBIX CONEH.

Dopmupyemovre Komnemernuuu:, OIIK-1.

TEﬂpEﬂIHHECHﬂH HACHb.

KoMILieKCHbIE COeJHHEHHMS 5TO MOJIEKVIISPHBIE MM HOHHBIE COSJOHMHEHHS, O0pa3yIoIHECS ITYTEM
IPHCOEAHMHEHHS K aTOMy HJIM HOHY MeTallla IJIM HEMETAlUIa, HEHTPAIBLHBIX MOIEKYII IIH APYTHX
HOHOB. OHH CITIOCOOHEI CYIIECTBOBATh KaK B KPHCTAIIIE, TaK H B PACTBOPE.

OcHoBHbIE M0JI0KeHH A H MOHATHA KOOPIJHHAIIMOHHON TEOpPHH.

JIns OOBSICHEHHS CTPOEHH S H CBOHCTB KOMIUIEKCHBIX COEAHHEHHH B 1893 I'. IMBEeHI[apCKHM XHMHKOM A
BepHepoM Obpllma TmpeajioKeHa KOOPAHHAIIHOHHAS TeOpPHS B KOTOPYHO OH BBENI JBa IIOHSATHS. O
KOOPAMHAIMH H O TTOOOYHONH BaJIEHTHOCTH.

[Io BepHepy enaenoii eanernmuocmvio Ha3bIBAETCS BAJIEHTHOCTh IIOCPEACTBOM KOTOPOH COEIHHSIOTCS
aTOMBI ¢ 00pa30BaHHEM ITPOCTHIX COEMHHEHH, ITOMYHHSIOIIIXCS TEOPHH

BaJIcHTHOCTH. Ho, HcuepIiap ITTaBHYH BaJIEHTHOCTh, aTOM CIIOCOOEH, KaK IIPaBIIIO, K JaIbHEHIIEMY
MIPHCOEAHHEHHIO 33 CUET HOOOUHOLl eéaneHmHocmil, B PE3YIIbTATe IPOSBIEHHS KOTOPOH H 00pa3yercs
KOMIIJIEKCHOE COEHHEHHE.

[Iox mericTBHEM CHII ITIaBHOH H ITOOOYHOH BAJIEHTHOCTH aTOMBI CTPEMSTCS PABHOMEPHO OKPYKHTH Ce0s1
HOHAMH IJIH MOJIEKYIIaMH H SBJLIIOTCA TaKHM OOpa30oM IIEHTPOM IIPHTSKEHHS. Takie aTOMEI
HA3BIBAIOTCSI  LeHMPAAbHuIMU Wil — KOoMHiekcoobpaszoeamensami.  VOHBI HIM  MOJEKYIIHI,
HETIOCPEACTBEHHO CBS3aHHEBIE ¢ KOMIUIEKCOOOpa30BaTelIeM, Ha3bIBAOTCH /1t AH OaMLL.

[locpencTBOM ITIAaBHOH BAJEHTHOCTH IIPHCOEIHHSIOTCS JIMTAHJABl HOHBI, a ITOCPEACTBOM ITOOOUHOMH
BAJIEHTHOCTH — HOHBI H MOJIEKYIIBI.

HPHT}DKEHIIE IIMI'aHO K KGWHEKCGG@I)&SGE&TEHID Ha3bBIBACTCAH KGGP,[[IH—I&L[IIEﬁ:, d YHCIIO JINT'aHHO —
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MOXKHO CcKazaTh, YTO KOMIUIEKCHBIE COECIHMHEHHS 3TO COCAHHEHHS, MOIEKYIILI KOTOPBIX COCTOST H3
I[EHTPAJIPHOTO aToMa (MM HOHA) HEITOCPEJCTBEHHO CBSI3aHHOIO C OIPeJelEHHBIM YHCIOM JPYTHX
MOJIEKYII HJIH HOHOB, Ha3hIBAEMBIX JINTaH JaMH.

B pomi komrniekcooOpazoBaTerlell dallle BCEO BBICTYIIAIOT KaTHOHEI MeTamwios (Co™, Pt**, Cr™,
Cu*?Au™ u 1ap.)

B xauyecTBe mmraHaoB MOryT BeIcTymarh HOHBI Cl°, CN°, NCS-, NO>, OH", SO4% Tak H HeHTpalbHBIE
monekynnsl NHz, H>O, aMIHHEBI, aMHHOKHCIIOTHIL, CITMPTEI, THOCITHPTEL, PH3, 3HpEI.

YHCI0 KOOPAHHAIIHOHHBIX MECT, 3aHHMAEMBIX JIHTaHAOM OKOJIO KOMILIEKCOOOpa30BaTENs, HA3BIBAETCS
€TI0 KOOPOUHALJUOHH Ol EMKOCHIb 10 11U OeHMANIH OCHIb I0.

JIuraHael, TIPHCOEAHHEHHBIE K KOMIUIEKCOOOpPA30BaTEIX0 OJHOH CBS3bIO, 3aHHMAIOT  OJHO
KOOPJAHHAIIHOHHOE MecTh H HasbBaroTcd MoHOAeHTAaTHRIMH (Cl, CN°, NCS). Ecmu ke IHTaH[
IIPHCOSANHEH K KOMIUIEKCOOOpa30BaTEI0 IIOCPEACTBOM HECKOJBKHX CBS3€H, TO OH SBIISETCS
rormaeHTaTHeIM. Hampumvep: SO4*, CO3* ABILIFOTCS OHJIEHTaTHBIMI.

KomrmiekcooOpa3oBarelnbh H JTHTaHABL COCTABIISIOT GHYVIMPeHHI00 chepy COeTHHEHHS HIH KOMITIEKC (B
(popMyIaxX KOMITIEKC 3aKIIFOYalOT B KBaJpaTHbIe cCKOOKH). MOHBEI, He CBS3aHHBIE HEIIOCPEICTBEHHO C
KOMITIIEKCcOOOpa3BaTeleM, COCTABILIIOT GHEULH 1010 KOOPOUHALLLIOHHYIO Cchepy.

HMoHpl BHelmHell cephl CBS3aHBI MeHee IPOYHO IO CPaBHEHHIO C JIHTaHJaMH H ITPOCTPAaHCTBEHHO
yJIaJIeHbl OT KOMIUIEKCOOOpasoparessa. OHH JIETKO 3aMEIal0TCA APYTHMH HOHAMH B BOJIHBIX PacTBOPaX.
Hamprnvep, B coexmuernn Ki[Fe(CN)s] xomekcooGpazoBareneM sBisercs Fe™, murangamm - CN.
JIBa jmHraHga ITPHCOESAHHEHEI 3a CYET ITIABHOH BAJIEHTHOCTH, a 4 — 3a cueT ITOOOYHOH BAaJIEHTHOCTH,
CIIEOBATEILHO KOOPAHHAIIHOHHOE YHCIIO PaBHO 6.

Hon Fe*? ¢ murangamMu CN° COCTABISIEOT eHympenHioio cepy wi xomniekc, a HOHB K' BHEIIHIONO

KOOPIHHAIIHOHHYIO Cepy:

E+_ - 1

K
Kak mpaBHIO KOOPAHMHAIMOHHOE YICIO PaBHO YABOSHHOMY 3apsay KaTHOHaA METallla, HaIlpHMeEp:
OHO3aAPSIHBIE KATHOHBI HMEIOT KOOPANHAIMOHHOE YHCIIO PaBHOE 2, 2-X 3apsaHble — 4, a 3-X 3apsaHbIe
— 6. eCIM D2lIeMEHT IIPOSBIISIET TIEPEMEHHVIO CTEIEHh OKHCIIEHHS, TO C VBEIIHYEHHEM €€
KOOPAMHAI[HOHHOE YHCIIO pacTeT. /IS HEKOTOPBIX KOoMIIeKcooOpa3oBaTenel KOOPMMHAIIHOHHOE YHCIIO
SBISETCS ITOCTOSHHBIM, HartpuMep: Co*?, Pt, Cr*? nMerorT KoOpIHHAIOHHOE YHCIIO PaBHOE 6, Y HOHOB

B3, Be*™?, Cu™, Au*’ KOOpAHHAI[HOHHOE YHCIO PaBHO 4. IIg GONBIMHHCTBA HOHOB KOOPAHHAI[HOHHOE

NOKYMEHT NoanncAH
1 SNEKTPOHHOWM NMNOONUCLIO POIABI HOHOB BHEIIHEH G(I)EPLI H OT }fCJIGEI]IuI
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1. Ilo 3apsgy KOMIUIEKCHOTI'O HOHA Pa3iMyYaroT:
-kaTHOHHBIE [ Cu(NH3)4]?
-aHHOHHBIe [Co(NO3)s]*
-HefirpambHeLe [ Pt(NH3)Cl2]°
2. Ilo xapakrepy JIHTaHIOB Pa3IiyaroT:
-akBO- [ Cu(H20)4]SO4
-aMMHHO-[Cu(NH3)4]SO4
-artuo- Ko Cu(Cl)4)
-rHapokco-K2[ Cu(OH)4]

[Io cTpykType BHyTpeHHEH c(ephl pa3IHYaloT BHYTPHKOMIUIEKCHBIE (L[MKIHYECKHE) COeTHHEHHS.
Harprmep, B JKHBOM OpraHH3Me BCTPEYAIOTCS KIeIIHEeBHIHBIE (XellaTHhIE) IIITHYJIEHHbIEe ITHKIEI. OHH
00pa3yroTCad KaTHOHOM MeTalla H a-aMHHOKHCIOTaMH. K HHM OTHOCSTCS I'eMOITIOOHH, XJIOPO(HILIL,

BHTAMHH B >.

[Ipu cocTarIeHHMH Ha3BaHH I KOMIUIEKCHBIX COeJHHEHHI PYKOBOACTBYIOTCS CIIEAYIOIIIMH ITpaBHIIaMH:

- CHa4alla Ha3bIBalOT BHYTPEHHIOK cepy,

- COCTABHBIE YAaCTH €€ HA3bIBAIOT B CIEAVIOLIEH ITOCIIEAOBATEIIbHOCTH: JIMTAHABl aHHOHBI, JIHTAHIbl —
MOJIEKYIIEI, KOMITIEKCO0Opa30oBaTelb. 3alHChIBalOT (DOPMYITY B OOPaTHOH IOCIEA0BaTEIbHOCTH.

- K Ha3BaHHSIM JINTaHJ OB — HOHOB J00aBILTOT OKOHYaHHe «o» (Clxmopo-, CN1naHo-). HelTpanbHele
MOJIEKYIIBI COXPAaHSIOT CBOH Ha3BaHHUS, 3a HCKIroueHHeM H,O — akBo, NH3 — amiH.

- YICJIO JIMTaHA0B YKa3kIBAalOT I'PeYeCKHMH YHCIHTEIBHEIMH: T, TPH-, TeTpa-, IIEHTa-, FeKca- H T.1I.

- B ITOCIIEJHIOKO OYEPEb HA3bIBAOT HOHBI BHEIMHEH C(DEpHI.

[Tprvep: katnoHHBIE —[Cu(NH3)4 |SO4— TeTpaavmmHoKyIIpaT (1) cymmbdar;

aHHOHHBIe — Na3[Co(NO2)¢] —TexcanutpokoOonbTar (11I) HaTpH,

HelTpampHBIE | Pt(NH3)]Cl: - qpximopogHaMMHHOITIATHHA.

Qbopyoosarie U Manepuapl:

PeakTHBel, HEOOXOMHMBIE IJI JAaHHOH padOThI, BEICTABJLIIOT Ha ITOIKH JIa0OpaTOPHBIX CTOIOB. Peakue
PeaKTHBEI, KOHIEHTPHPOBAHHBIE KHCIOTHI H IIENOYH, ITaXy4yHe BelllecTBa (HaIIpHMeEP, CEPOBOLOPOJ,
OpoMHas BOJla M JIP.) XPaHAIT B BEITSDKHOM IIKa(y.

OCHOBHas XHMH4YecKas Iocyjla; MpoOHPKH (B IITaTHBeE), KOIOBI, XHMHYeCKHEe cTaKaHBI ITOCIe palOThI
TI[ATETIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPHBI, HCIIOIB3YeMas IS ITPOBEAEHHSI OTHAEIbHBIX

Ta00paTOPHBIX padOT, BRIJAECTCSI H CAAETCS YHCTas JaOOpaHTYy.
NOKYMEHT NMOANWUCAH
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-Bce paboThI, CBS3AaHHBEIE C BBIACIICHHEM SIOBHTBIX, JETYYHX H HEMPHATHOMNAXHVYIIHUX BEIIECTB,
IPOBOJHTH B BRITSDKHOM IIKa(y;

-IIPH OITPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTosSHHM 25-30 ¢M OT IIHI[a,
HaIpasIIsd K ceOe CTPYIO r'aza IOCTYIIAaTeIbHBIMH ABIKEHHSAMI JIaJJOHH OT OTBEPCTHS K JIHILY;

-IIPH HAJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYIOM BO H30eKaHHe ITONMagaHHS OphI3r HIIH
YACTHI[ Ha JIHI[O HIH OJeKIY. IIpH pa30aBlIeHHH KOHIIEHTPHPOBAaHHEIX KHCIIOT BIIMBATh KHCIIOTY B BOAY,
HO He Hao0O0poT;

-IIPH HAaIPEBAHHH ITPOOHPKH HE JepKaTh €€ OTBEPCTHEM K ce0e WM B CTOPOHY COCENA. HE HAKIIOHSTE CS
HaJi HarpeBacMOH KHIKOCTHIO BO H30eKaHIe TIOIMafaHs €€ Ha JIHI[O, PYKH IWIH OfeKIY;

-TOpSYHE TIPeJAMETHl MOKHO CTaBHTH TOIBKO Ha acOeCTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CIEIHAIBLHYIO ITOACTaBKY;

-HEeIb 35 ITONB30BAThCA 3NEKTpOoIpHOopaMi 6€3 COOTBETCTBYIOIIErO HHCTPYKTAXa. ITPH BKIIFOUEHHH HX B
CETh HeJIb34 JIePKaThCs 32 MeTaJUIHYeCKHEe ITPEAMETHI (TPyOBl, KpaHbI H T.II.). 3aIlpelllaeTCsa BKIIIOYaTh 1
BBIKJIIFOUATH HAIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TaKKe II0/Ib30BaThCSI HEHCITPABHBEIMH  HIIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaAMI;

-3alpeInacTcs IMPHHUMATE ITHINY B XHMHYeCKOH 1ad0opaTOpHH H IHTH BOAY M3 J1a00paTOpPHOH ITOCYIEL. -
-KaTeTOPHYECKH 3aIpelraeTcs mpodoBaTh peakTHBE Ha BKYC;

-IIPH TIOMAJaHHKM Ha JIHMI0 HIM PYKH OpBI3T KOHLEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHMS BOIOH
IIPOMEITE CIIa0BIM PACTBOPOM COMBI. INEINOYB CIIEAYET CMBIBAThH O TeX ITOP, ITOKAa YYaCTOK KOXKH, Ha
KOTOPBIH OHa IIoITana, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITh CIIa0BIM PacTBOPOM YKCYCHOM
KHCIIOTBl H HAJIOKHTh ITOBS3KY M3 BaThl, CMOYeHHOH 3%-HBIM pacTBOpPOM IlepMaHraHaTa Kaimus (u3
aITTeYKH B TaOOpaHTCKOH KadeIphl);

-II0 OKOHYAHNH PadoThl BRIKIIFOUNTE M3 CETH BCE 3JIEKTPOIPHOOPEL, MEPEKPHITEH IOayy ra3a H BOIBI B
mabopaTopHio H yOpaTek padouee MeCTO;

-000 BCeX HECYACTHBIX CIIyYasX HEMeIIEHHO cOO0INATE ITPEIOAaBaTEII0 WIH I1a00paHTy.

IIpakmuueckan yacms:

OneIt Nel. [TomyyeHIe aKBaKOMIUIEKCOB.

Harpeiite B Qapdopopoil yameyke HeOOIBIIOE KOJIMYECTBO KPHCTAUIOTHApaTa Cylb(aTa MeJH.
OtmeThTe IBeT Oe3BOMHOH comH. Ilocrne oxmaxaeHus coimm (apdopoByro dallKy MOKHO OpaTh
pykaMmH) ITpuOaBbTe Boxy. M3sMeHeHHe I[BeTa CBS3aHHO ¢ 0Opa3zoBaHHEM akBakomiuiekca. IlogoOHBIe
oIepalHH ITpoesaiTe ¢ KpHCTaIUIOTHApaTaMH Cyib(aTa HHKeJIS, XIIOpHIa XpoMa. HarmHimre peakipm

TepMOIIH3a H GopMyIsl akBakoMiuiekcos Cu?*, Ni?*, Cr’t.

Onabr—Ne2—B n’%ﬁ?ﬁ&ﬁ?ﬁa"ﬁnﬁaﬁ"‘“ Trefamrres KOINHYECTBO KPHCTAUIOB XJIOPHAa KoOalbTa
‘ SNEKTPOHHOW NOAMUCHLIO | - -
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TETPAXTTOPKOOOIBTORBOH KHCIIOTHL. 1IpH pa3baBiieHIE ITOITYUYEHHOTO pacTBOpa BOLOH OKpPAacKa MEHSETCS
Ha PO30BYIO, XaPaKTEPHVIO JJIA THAPATHPOBAHHOI'O HOHA KoOambTa. Harmmimre ypaBHEHHS PeaKIii.
OnbIir Ne3. [lomydeHHe THAPOKCOKOMIUIEKCOB.

K pacTtBOpy cOnH IIHHKA IIPHOABLTE PACcTBOP INEIOUH. OOpasyIOMHHCS 0CaJOK THAPOKCHAA B H30BITKE
INETTOYH PACTBOPSIETCS H IIPEBPAIAcTCd B PaCTBOPHUMBIH THJIPOKCOKOMIUIEKC. AHAIOIHYHO ITOIYYHTE
THIPOKCOKOMIUIEKCHI AIIFOMIHIS, OJIOBa M XPOMa.

OneIir Ne4, [TomyyeHHe aMITHOKOMIUIEKCOB.

A. K pactBopy cymnbdara MeIH IIOCTEIIEHHO IIPH IIepeMelIMBAaHHH IIH BCTPSIXHBAHHH J00OaBbTE
PacTBOP KOHI[EHTPHPOBAHHOIO aMMHaka. OOpaTHTe BHHMAHHE HA TO, YTO OOPa3VIOMIMICS  CHHHI
OCaJIOK THAPOKCHIAA MEIH B H30BITKE aMMHAKa PacTBOPSETCS BCIEACTBHE 00pa30OBaHHS PacTBOPHMOIO
aMMHaKaTa MeJH. OTO COIPOBOJKIAcTCS Pe3KHM H3MeHeHHeM IBeTa. MoH TeTpagnammviaMenn (11)
MOJKHO Pa3pyHINTh JOOABJIEHHEM pacTBOpa cylb(ara HaTpHs OOBSICHHTE, IOYEMY? OTH K€ OITBITHI
IIPOBEIHNTE € PACTBOPOM cOmH Ni*.

B. B pacTBOpe aMmMHaka XOpOIIIO pacTBOPpSeTCA XJIopu cepedpa. llomyurnrte HEMHOIO OcajiKa XJIopHa
cepeOpa M3 HHTpaTa cepeOpa M PacTBOPHTE €ro B HECKOJBKHX KaIULIX KPeIrkKoro ammmaka. Ms
IIOIIYYEHHOI'O PacTBOpa XIIOpHIa JHAMMHHCeEpeOpa MOXKHO BHOBB BBUIEIINTH XIOPHZA cepedpa
mo0aBIeHHEeM a30THOH KHCIOTHL. Ilouemy »To mpomcxomur? Comu cepebpa AeHIIHNTHBEI, ITO3TOMY
BBUIMBAHTE MX PACTBOPEI ITOCIE MPOBEAEHHEBIX OIBITOB B CIIEIHAIBHEIE OAaHKH ¢ ATHKETKOH " /{1151 cimiBa
cepebpa ".

OnbIir Nel. [lomydeHHe alHIOKOMIUIEKCOB.

A. Ilomyunre HeMHOIroO ocajka XJIopHja cepedpa, CIIEHTEe PacTBOP, a K OCaJKy A00aBbTE IO KallJIsaM
KOHIIEHTPHPOBAHHOH COJISTHOH KHCIIOTBEL OCaJoK PacTBOPHTICSI B H30BITKE KHCIOTBHI ¢ 00pa3zoBaHHEM
THXIIOpCepPeOpSIHHONH KHCIIOTHI.

B. K pactBopy comu Hg?* n1o6aBbTe IOHEMHOI'Y pacTBOpa HOMHAA KamHs. BEIMagacT ocaloK HOMHIA
PTYTH, KOTOPEIH B H30BITKe KI pactBOpsieTcsa ¢ oOpaszoBaHHeM OeCIBETHOI'O TeTpaHOdOrHIpaprupar
(I1)- HoHa.

B. K 1-2 mm pactBopa comn Co*" qoGaBbTe IIENOTKY KPHCTALIMYECKOTO POJAHHAAa aAMMOHHAL.
OO0pa3yeTcss KOMIUIEKCHBIN HOH KOOalbTa CHHErO I[BeTa. ECim pacTBOp pa3daBHTL BOAOMH, TO OKpacka
H3MEHHTCS Ha PO30BYIO, XapaKTEPHVYIO I aKBaKOMIUIEKCOB KoOanbTa (II).

I". Ha pactBOp comu xene3a (III) mmopeiicTByiTEe B OJHOH IMPOOHPKE PAcTBOPOM INEIIOUH, a B IPYTOH -
PacTBOPOM pofaHHa aMMOHHA OOBSICHHTE TPOHUCXOMSIINE SBIIEHHSI. OTH PeaKI[HH II03BOISEOT
OOHapy X HBaTb B pacTBopax HOHB Fe’*. Ha pactBop rekcarmanodeppara (III) xammsa Takxke

L= L= -
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JIBOHHYIO CONb - amrOMOKailIHeBhle KBacIbl KoSOs- Al2(SO4); - 24H20O MOXKHO paccMaTpHBaTh Kak
KOMIUIEKCHOE COeJHHEHHE - JHCYIb(paTOoaTFOMHHAT KalHsi. B TpH IpoOHpKH HalleliTe pacTBOP 3TOM
COIIH, B KAUECTBEHHOH PeaKI[HI OINPeAeINTe, KaKHe HOHBI €CTh B 3TOM PacTBOPE.

Hamume B pacTBOpe HOHA KalMsg MOKHO VYCTAaHOBHTL JOOaBIEHHEM THIApOTapTpaTa HaTPHA
NaHC4H4O¢. Ilpn 3amerneHHH HaTpHS KaaHeM o0pa3yeTcs HEpacTBOPHMOE COeJHHeHHe (0CaZloK
oOpasyeTcsl ObICTpee, eClIH CTeKIIIHHOH ITaJOYKOH IIOTepeTh CTeHKH ITpoOHpku). Mon K™ mporme
OTKPBITE pacTBOpoM Naz[Co(NO2)e]. g 3Toro K 1-2 MiI HCIIBITYEMOI'O PacTBOpa J00aBHTH HECKOILKO
KaIlelb KOOAIbTHHHIPHTA HATPHS BEBIMafacT JKeInTBI OcafoK KoOalbTHHHTpHTA Kammsd HMon Al
OGHApYKHBAIOT JOOABIEHHEM IIENTOUH, HOH SO4%° ocakgaroT B BHIAE CyIb(paTa 6apHs.

Ipeoosanus K 0ghopmiieHUI0 J1ad Op AanoOPHOUL padomsl 1 oHuenty:

| .BemonmHeHne j1adopaTOpHBEIX PadoT COMPOBOXKIAIOT 3armcsaMH B nadopaTopHOM KypHaine. Ha
TUTYIIFHOM IJIHMCTE JIaDOPaTOPHOr'O JKYpHala JOMKHEI OBITH ITpe/CTaBJIEHBl. HAa3BaHHE YHIBEPCHTETA,
(paMIUTHS H HHHI[HAJIBI YYaIllerocs, HOMep Kypca H IPYINIbI, Y4eOHBIH IO,

2.0T4YeT O BBIITOJIHEHHOH TadopaTOpHOH padoTe JOIKEH COAEPKaTh CIEAVIOLIIE CBEICHHS:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*[aTVy BBITIOJIHEHHS pabOTHI,

*I[eTIb PadOTHI;

*000pYIOBaHHE M MaTEpPHAIIBI,

*KPaTKOE TEOPETHUYECKOE OITHCAHNE;

*HOMEP M Ha3BaHHE OIBITA,

*KPaTKOE OIMCAaHHE Xojia pabOThI C YKa3aHHEM YCIIOBHI ITPOBEIEHHS OITITA,

*PHCYHKH H CXeMBI HCITOIb3YEMBIX ITPHOOPOB;

*HaOITOJeHH T,

*YPaBHEHHUS ITPOTEKAIOIIHX PEAKIHIT,

*pacYETHI, TaOIHIBI, T'Pad)HKH,

*BBIBOJIEL.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPATHO, 3aIlHCH JOJIKHEL OBITh JIJAKOHHYHBIMH.
4.0OT4ET O IMTPOBEAEHHOH padoTe IIPOBEPSET M ITOAIIHCHIBAET ITPEITOaBaTENb.

5.K cmaue 3ayéra 1o mabopaTOpHOMY TIIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTBI, BBITIOTHHBIIHE H
TIOAITMCABIIE V TIPEITOAaBaTelId BCE AOMAIHIE M ITabopaTOpHEIe padOTHI, CAABIIIE KOLIIOKBHYMEL,
AKTHUBHO YYaCTBOBARIIIHE B padOTE CEMHHAPOB.

6.CTyIeHTHI, ITOIYYHBIIHE 3a4ET I10 J1Ja0OPaTOPHOMY ITPAKTHKYMY, JOITYCKAIOTCH K clladye AK3aMeHa I10

: NOKYMEHT MOANMCAH
SNEKTPOHHOWM NOANUCHLIO
+Ceprudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
) KOMIUIEKca?
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2. Kak ITPOTCKACT AHCCOLIAIIHA TAKOI'O THIIA KOMIUICKCHBIX COEIHHEHHH ?

3. YCTOHYMBOCTh KOMIUIEKCHBIX COSJJHHEHHI B pacTBOpax

4. KomrmiekcooOpa3yromas clIiocoOHOCTS $-, p- H d- 3IIeMeHTOB
5. Xapakrep XMMHYECKOH CBS3H B KOMIUIEKCHBIX COEJHHEHHIX
6. CTpoeHHE 3JIEKTPOHHEIX 000II0UYEK aTOMOB

7. OIeKTpOHHBIE (DOPMY]JIBI

Cnucok aumepamypbsl.

| MeTtognyeckie yKa3aHHS IO BHIMIOIHEHHIO TaO0OPAaTOPHBIX PadOoT IO AUCIHIUINHE « XMMISD) IS
CTYAEHTOB HaltparieHHs MoAroToBkH 08.03.01 CTpouTensCcTRO.

2. Meroanyeckie VyKaszaHHS I OOYYAIOIMXCS 10 OpraHH3al[Mi M ITPOBEIEHHIO CAMOCTOSTEIBHOH
pabOTEI IO JHUCIIHIUIHHE « XHMHSI» IS CTYASHTOB HarpaBiIeHHS oAroroBKH 08.03.01 CtpoHTenbCTRO.
3.Heopranndeckass XxuMHs | OneKTpoHHBIH pecypc| : nmabopaTopHbli IpakTHKYM / C.A. CokomnoBa [H
ap.]. — DIekTpoH. TeKCTOBBIe JaHHBIE. — BoponHek: BopoHeXkckuil I'ocymapCTBeHHBIIT ATpapHEBIi
YHupepcurer uM. Mnmieparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — PexuMm pocrya:
http://www.iprbookshop.ru/72709.html

4 Heopranmdeckass XUMHS | O1IeKTpOHHEIN pecypc| : madopaTopHbIi ITpakTHKYM / O.B. JIpssKoHOBa [H
op.]. — DeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHek: BopoHeXkckHil 1'ocymapCcTBeHHBIH ATpapHEBIH
Yuupepcurer M. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexxuM AOCTYIIA:
http://www.1prbookshop.ru/72708 . html

JlabopaTopnas padora Ne 5
Tema: CxopocTh XHMHYEeCKHX peaKIuil H XHMHYeckoe paBHoBecHe. Kataamns

Ilens padomol: HB}”IEHHE 3dBHCHMOCTH CKOPOCTH PCaKIIHH OT KOHICHTPAIlIIl PCalaHTOB,

TEMIICPATVYPhI, CICIICHH H3MCIIBUCHIIA BCIICCTBA, BJIMAHIA KaTallll3daTOPOB Ha CKOPOCTE PCAKITIH,
BIINAHIA PCAI CHTOB H TCMIICPATYPBI Ha XHMHYCCKOC PABHOBCCIHC.

Dopuupyemple kKomnemenyuu: OIIK-1.

Teopemiuueckasn 4acms.:

CKﬂpﬂEﬂIblﬂ pedarkiiid HA3bIBACTCA HHCIIO aKTOB XHMHYCCKOI'O EBEII]I%ID,I[E]?ICTEI[H: ITPOHCXOJAIHX B
CAHHHIY BPEMCHH B COHHHIIC o0BEMa IIPH I'OMOI'CHHBIX ITPOLECCAX HIIM Ha CIHHHIIC ITOBCPXHOCTH IIPH
I'€TCPOICHHBIX ITPOIIECCAX.

AN . AN
FAT SAT

O cpemHeH CKOPOCTH XHMHYECKOH PpeakIMH CyIAIT II0 H3MEHEHHIO MOJISPHOH KOHI[eHTpal[HH

| QNIEKTPOHHOW NMoAnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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rae v- CpcAHAA CKOPOCTD XHMHYECKOH PCaAKIHH, ¢ | — MOIAPHAA KOHIICHTPAIIA BCIIICCTBA B MOMCHT T |
, C 2 — MOIIAPHAA KOHLICHTPAIlHA BEIECTBA B MOMCEHT 7T 2 . HUcTHHHON CKOPOCTBIO XHMHYECKOH PEAKIHH B

IIaHHBIH MOMEHT Ha3bIBACTCSI IICPBAA ITPOH3BOIHAA KOHLICHTPAITHIT ITO BPEMCHH.

dr' dar dr

B roMoreHHOH CHCTEME_CKOPOCTb XHMHYECKOH PEAKIIHH 3dBHCHT OT IIPHPOABI PCAI'HPYIOIIHX BCIIIECTE,

HX KOHI[EHTPALHH, TEMIIEPATYpPhl, HAIHYHA KaTalH3aTopa, ITPHCYTCIBHSA IIPHMECEH H IIPHPOILI
pacTBOPHTENII. B rereporeHHOH CHCTEME B3aHMOJECHCTBHE OCYIIECTBIISETCS Ha ITOBEPXHOCTH pasiera
PEarHPYIOMHX BEIIECTB, ITOATOMY 3aBHCHT OT ITH((Y3HH BeIlllecTBa K IOBEPXHOCTH (IH((y3HOHHBII
peKHM), a eclH JUQQPY3HI He BIMIET Ha CKOPOCTh PeaKI[HH (KHHEeTHYECKHH PEeXKHM), TO IIPH ITPOYHX
PAaBHEIX YCIIOBHSX YBEIMYEHHE IIOBEPXHOCTH pas3jieiia MOBBIIIAET CKOPOCTh IeTEPOreHHOH XHMIYECKOH
peakIiMH. 3aBHCHMOCTh CKOPOCTH PEaKIMH OT KOHIEHTPALHH OIPEeAelsIeTCs 3aKOHOM JIEHCTBYIOIIIX
Macc (3akoH ['ympaOepra-Baare): ecmM XuMmHYeckKas peakUHTI HAET B COOTBETCTBHH  CO
CTEXHOMETPHYECKHM VpPaBHEHHEM, TO CKOPOCTh PEAKI[HH ITPSIMO IIPOIIOPIMOHAIbLHA ITPOH3BEIEHHIO
KOHIIEHTPAI[Hil PEearHpyIOIHX BEIIECTB B CTEMEHSX, PaBHBIX CTEXHOMETPHYECKHM KO3(] (pHIHEHTaM B
YPaBHEHHH PEAKIIHH.

JJIsL peakifu 3arHcaHHoN B OOINEM BHE, T.€.. nA + mB — gR + pD, ckopocTs peakifui B

COOTBCTCTBHH C 3dKOHOM ,[[EﬁGTEyIOH_[ID{ MACC BbIPA3HTCH CIICAYHOITHM GﬁpﬂB OM:

v= == = ky[4][B]"
dr

3nech [A] u | B] — MOnSpHEIe KOHIIEHTPalHH PearHpYyOIHX BEIeCTB B JJAHHBIH MOMEHT BPEMEHH,

N H 1IN - CTEXHOMETPHYECKHE KO3(P(DHIEHTHI ITPH PEAaTHPYIOIHX BelllecTBaX. HarmpHmMep, I peaKIHy:

IpsiMast H 0OpaTHAasI CKOPOCTH:

@—k r."wc,:. —k r:ﬁ”:,ﬂ

Ha IIPAKTHKC IIPHXOAHTCA HMCTh ACIIO CO CIIOXHBIMH IIPOLICCCAMII, COCTOAIIIMI HC H3 D,[[HD]?'I:. a H3
MHOKECTBA ITPOCTBIX CTEI,I[IIﬁ:. HA3bIBACMbBIX 3JICMCHTAPHbBIMI dKTaMH, 1A KaKIOH H3 KOTOPBIX MOYKHO
3aImHcaTh CBOE BBEIPAKCHHE JJIA CKOPOCTH Ha OCHOBAHIIH 34KOHA4 ,I[EﬁCTE}’TOH_[ID{ Macc. B TakoMm CIIYHac

HHCIIO MOJICKYII, YHACTBYIOIIHIX B JJICMCHTAPHOM aKTC, OIIPCACIEICT MOJICKVYIIAPDHOCTD B3aHMOJIEH CTBH L.

T IpHBEIEHHOTO BBIIIE IIPHMEPaA ITpsMas peakKIHsI TPHMOJIEKYIISIpHA, a 0OpaTHas OMMOJIEKYIISIPHA.

B GoIbIIHMHCTBE CIIVHACB ITOKA34aTCJIM CTCIICHH ITPH KOHIICHTPAITHAX B YPABHCHIHH 3dKOHA I[EﬁCTE}’IOH[IIX

AOKYMEHT NOAMMCAH JaKI[MH. OTO IIPOUCXOMUT OTTOrO, YTO YPaBHEHNE
SNEKTPOHHOW NOAMUCHLIO
] Cepmudmkat: | 12000002A633E3D 113AD425FB50002000002A6 A3aTEIIH 1N H 11 B MaTEMAaTHYECKOM YPaBHEHHH (1)
Bnapeneu: lLebayxoea TaTbAHa AnexkcaHopoBHa

1 KAJOMY H3 PCAIHPYIOIIHIX BEIICCTB A nm B:. d HX
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cymMMmy (m+n) — OOIIMM ITOPSAKOM pPeakiMH. B KaXKZoM KOHKPETHOM ITPOIECCE B 3aBHCHMOCTH OT

YCIIOBHH MOKET OBITH PA3IIHYHBIHN ITOPSIOK PEAKIHH.

Koadgdummenr k Ha3piBaeTCS KOHCTAHTOH CKOPOCTH PEaKI[HH H 3aBHCHT OT IIPHPOABI PearHpyIOMIHX
BEINECTB, TEMIIEPATYPLI H KaTalHn3aTopa. YHCIeHHO KOHCTAaHTa CKOPOCTH XHMHYECKOH PeakKI[HH paBHa
CKOPOCTH PeaKI[HH ITPH KOHIIEHTPAL[HIX PearHPYIOIIHX BEIecTB, PaBHEIX 1 momb/n1. OJHAKO peaKi[HH
HIYT, KaK IPABWIO, ITO OTAEIBHBIM CTaIHSIM H OOIIYIO CKOPOCTH ITPOIECCA OIpedersieT HanooJee
MEUIEHHO pa3BHBAIOIIAsICI cTaqus. [103ToMYy ITOKa3aTelIn cTelleHeH ITPH KOHIIEHTPALIHSX PearHpyIOIIX
BEIECTB HE COBIMNAJAIOT C HX CTEXHOMETPHYECKHMH KO3()(QHIMEHTaMH, a KOHI[eHTPAI[HH HEKOTOPHIX H3
PearupyroIux BEIIECTB BOOOINE MOT'YT HE BXOIHTh B BEIPAKEHHE CKOPOCTH XHMHYECKHX PEAKIIHI.
3aBHCHMOCTh KOHCTAHTBHI CKOPOCTH PeakIHMH OT TEMIIEPATYpPhl MOJKET OBITH BBRIpakeHa YpaBHEHHEM
AppeHnyca:
E.’.!'-C“"'.

k=k, e 2

e Ear — Heprug axkruBaii, k — KoHcTaHTa ckopocTH, T — Temrieparypa, K, ko — KoHcTaHTa, R —

I'a30BaAd ITOCTOMHHAA.

SHEPTIIEﬁ dKTHBAIIHH HA3BIBACTCA TO KOJIMYCCTBO OJSHEPIHH, KOTOPOC HAAO COOOIIHTh MOIIO
PEarpvIioix BCIICCTB 1A ITPHBEACHIIA €TI0 B pE:ElICL[HGHHGGHGCGﬁHGE COCTOIHHC. SHEPI‘H_E[
dKTHBAIIIH B PCAKIIH HC HCHUC34dCT H YBCIIMYTIIBACT TeIUIOBOH 3(1)(1)61{'1‘ PCaKIIHH.

HPH HI3KHX TEMIICPATYPadX MOMNHO CHHTATb, UTO CKOPOCTE PCAKIIHH BO3PACTACT IIPH HAI' PCBAaHHH Ha

10°C B 2...4 pa3a (mmpaBuiio Banr-I"odda):

T
L Lp

1

L] n el 1 [ -
1 = 1 v Y= .
T : :

3lech Y - TeMIlepaTypHBIH Ko3duimeHT BaHT-I"odda.

Kamanuzamopom HazbpBaeTCA BeHI[eCTBO, H3MEHSIONIEe CKOPOCTh XHMHYECKOH peakIHMH, HO B
pe3ylbTare €€ caMO OCTaroINeecs XHMHYECKH HEeHM3MEHHBIM. KaTalMTHYeCKHE ITPOLECCHl CBOAAICS K
JBYM THIIAaM: TOMOT€HHOMY H reTeporeHHoMY. IIpH roMOreHHOM KaTajli3e pearHpyIoI[He BeIllecTBa H
KaTalIH3aTOP COCTABISIOT OJHO(pA3HYK CcHCTeMy. IIpH reTeporeHHOM KaTalH3e pearHpYIOIIHE
BeIlleCTBa H KaTallH3aTOP COCTABISIOT CHCTEMY H3 JIBYX (pa3, H KaTaIHTHUYECKHI IIpOoIlecC ITPoTeKaeT Ha
rpaHHIaX pa3gena. CKOpOCTh B3aHMOJEHCTBHS B STOM CIIy4ae ITPOITOPIHOHATIbHA ITOBEPXHOCTH
pazziena ¢as.

Bce xmnirueckie peakiii MOXKHO pa3JelIinTh Ha HeoOpaTHMEIE, HaIllpaBIeHHEe KOTOPBIX HE 3aBHCHT OT

BHEIIMHHWX VCIOBHI. H oOpaTHMBbIe. HaIllpaBIcHHE KOTOPBIX MOMKCT H3MCHATBCA B 3dBHCHMOCTH OT

NOKYMEHT MOANUCAH
1 SNEKTPOHHOM NMOAMNMUCHIO MHCTBO peakipi oOpatuMo. OHH IIPOTEKAOT
CepTudpmkar:  12000002A633E3D113AD425FB50002000002A6
(Bnagenew: LebsyxoBa TatbaHa AnekcaHaposHa SIK OH PEAKITHI IO MEPE GﬁpﬂS(}EﬂHI[ﬂ ITPOAYKTOB
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Paccmorpum oOpaTHMYIO peakifiio B o0meM Buae. aA + bB <»c C + dD.

[ IprMEHHB 3aKOH JEHCTBVYIOIIMX MacC K IIPAMOH H 00paTHOH pPeaKI[HIM, ITOIIYYHM:

vy =Iy[4]°[BT".

. c d
Vo = AZ[C] [D] *(2)
TV ;U V2 — CKOPOCTH ITPSMOH H OOpaTHOH PeaKI[HIA.
[Io Mepe InpoTeKaHNs Peaki[MHi KOHIIEHTPaI[H HCXOAHBIX BEIECTB YMEHBIMAETCA, H CKOPOCTh IIPSMOH
PEaKIMH YMEHBINAETCS, a CKOPOCTh OOpPaTHOH VBEIMYHBAETCS BCIEACTBHE YVBEIMUYEHHS KOHI[EHTPAI[HH
IIOITYUYEHHBIX BEIIECTB.
Yepes HEKOTOpOE BPEMS HACTYIIAET COCTOSHIE, KOrja CKOPOCTh OOpaTHOIO IIpoIlecca CTAHOBHTICS
PAaBHOH CKOPOCTH IIPSIMOIO: V ; =V 2.
Cocmosnile, Npu KOMOPOM CKOPOCHIb HUPAMOLl peaxijuil pasHa CKOpOcHiil OOpamuoil, Hasvleaencs
XumudeckuM paeHogecitiem, a KOHI[EHTpAI[MH BCEX UYETBIPEX BEINECTB — PaBHOBECHBIMH

KOHIIEHTpalHsIMH. T orjga H3 COOTHOMIEHHH (2 ) HMeeM:
[ A]°[B]" = k,[CT[D]°.

OT1croza crueayer

K [C]'[D]" _
Pl F’-"r-c' = T ('T 3
K, [A]°[B] S (3)

k 1 M k 2 D11 TaHHOH PEAKITHH ITPH OJIHOH H TOH ke TEMIICPATYPpE ABIAOTCH BEIITYHHAMH IIOCTOAHHBIMIL,

a 3HAYHT, HX OTHOIIEHHE IIOCTOSHHO: K. — BEeIHYHHA IIOCTOSIHHAs H Has3bIBAacTCSI KOHCTAHTOH
paBHOBecHS. J[1I9 peakiii MeXAy Ia3000pa3sHBIMH BeIIeCTBAMH BMECTO KOHI[EHTPAI[HMi MOKHO
HCITONIB30BATh ITapIHaIbHBIE JABIEHHS ra30B B CMeCH. [IpH 3TOM KOHCTAaHTY paBHOBECHS 0003HAYArOT
yepe3K, . EciM KOHIIEHTpaliiH BeIPaKeHBl B MOIIBHBIX JOJISIX, TO KOHCTAHTAa PaBHOBECHS 0003HAYAETCS

yepes Ky . Mexny K. K, 1 Ky CYIIECTBYIOT CIIEAYIOIIHE 3aBHCHMOCTH:
K_=K_(RT)™,

o=
K_p = KPEPGE .

rae ), — anreOpanyeckasd CyMMa CTeXHOMETpPHUYeCKHX Ko3(dmimeHToB. KoOHCTaHTa paBHOBECHS
3aBHCHT OT TEMIIEPATYPHI H IIPHPOJIBI PEATHPYIOIINX BEIECTB, HO HE 3aBHCHT OT KaTaM3aTopa, TaK KaK
IIOCTIEHHUH YCKOPSET U IMPAMYIO, H OOPaTHYIO PeaKI[H.

YpaBHeHHe (3) BBRITeKaeT H3 3aKOHA JeHCTBYIONIHMX Macc IS OoOpaTHMBIX peaki[Hii. ETo MOXKHO

G(l)ﬂpWJHIpDEﬂTL TaKk: OTHOILEHHE ITPOH3BCACHIA PAaBHOBCCHBIX HDI—]I[EHTP&I_[I]IUI B CTCIICHH HX

CTEXHOMCTPHYCCKILX KGB(l)(bHI_[IIEHTGE €CThb BCIIMYIIHA, IIOCTOIHHAMA ITPH IIaHHOH TEMIIEPATVYPE.

| AOOKYMEHT NoarMCAH | w

| SNEKTPOHHOW NMNOANUCHIO ICHHA KOHICHTPAIlMH PCarlupyIOIIINX BCIICCTB,
|Ceprudpukar:  12000002A633E3D113AD425FB50002000002A6 |
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NPOLICXO0UN CMeUjeHlle paeHoGects € HAaNpaeleHuu moil peakyuil, Komopds Hpensnicneyent
NpPOoL36e0EHHOMY LUZMEHEeHLL .

[Tprvensts mpuHIy Jle-11laTenbe K pasHBIM CIIy4YasM, MOXKHO CAeNIaTh CIEAYIOIHE BBIBOHI:

1) mpH yBeIHYeHHH PaBHOBECHOH KOHIIEHTPAI[HH OJHOI'O H3 BEIIEeCTB CHCTEMa XHMHYECKOIO
PaBHOBECHS CMEINAETCS B CTOPOHY TOH PeaKI[HH, KOTOpas ITOHIKaeT KOHI[EHTPAIHIO 3TOI0 BEIECTBA,
2) IIpH YBEIHMYEHHH [JaBIcHHS PaBHOBECHE CMeIaeTcd B CTOPOHY OOpa3OBaHHMS MEHBIIETO YHCIA
MOJIEKYII I'a3a,

3) HarpeRaHHEe CMEIIAeT PAaBHOBECHE B CTOPOHY SHAOTEPMHYECKOH PeaKIHH, OXIIaXKAeHHE — B CTOPOHY
SK30TePMHYECKOH PEeaKI[HH.

Qb 0opyoos ariie U Mamepuainl.

PeakTuBEI, HEOOXOMHUMBIE IJI JAaHHOH padOThI, BEICTABJISIIOT Ha ITOIKH Tad0OpaTOPHBIX CTOIOB. Peakiie
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIIOTHI H HIETOYH, IaXy4yHe BellecTBa (HAIIPHMEP, CEpPOBOLOPOLL,
OpoMHasI BOZla M JIP.) XPaHAIT B BEITSDKHOM IKa(y.

OCHOBHas XHMHYeCKasa IMocya: MpoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOcIe PaboThI
TIATEJIBHO BBIMBITH, BECHI C PA3HOBECOM, IIPHOOPHI, HCIIOINB3YeMas IJIS IIPOBEAEHHS OTAEIIBHBIX
1a00paTOPHEIX PadoOT, BEIAAETCSA M CHAACTCS YHCTAs J1a0OpPaHTYy.

TexHuKra dezondacHocmu npu 661NOJIHEHUIL J1ad opamopHoil pad omel.

-aKKypaTHO 00paIarsCcsa CO CTEKIIITHHOH XHMHYECKOH ITOCYZAOH. OCTATKH pa3zOHTOH ITOCYABl YOHPATh C
ITOMOIIBIO COBKA M INETKH,

-Bce paboThl, CBSA3AHHBIE C BBIAECIIEHHEM SIMOBHTBIX, JIETYUYHX H HEIIPHATHOMIAXHYIIMX BEIIECTB,
IPOBOJHTH B BRITSDKHOM IIKa(y,

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

-IIPH HaJIMBAaHHHM PEaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHMe ITOMNMaJaHusa OpbI3r HIIH
YACTHI[ HA JIMI[O HIIH OAeKAY. IIpH pa30aBlIeHHH KOHIIEHTPHPOBAHHEIX KHCIIOT BIHBATh KHCIIOTY B BOAY,
HO He HaoOO0poT,

-IIpH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K cede HIIM B CTOPOHY COCeZa. HE HAKJIOHSTHCS
HaJl HarPeBRAEMOH KHIKOCTBIO BO H30eKaHIe TIOIafaHs €€ Ha JIHI[0, PYKH HIIH ONEKIY,

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

-Helb 34 IONB30BATHCA AMeKTpoIrpHOopaMi 6e3 COOTBETCTBYIOIIErO HHCTPYKTaKa. IIPH BKIIFOYEHIH HX B
CETh Hellb34 JIepKaThCs 3a MeTaJJINYecKHe IMPeMETHI (TPYObI, KpaHbI H T.I1.). 3aIlpellacTCcs BKIIFOYaTh H
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-3alpernacTcs IMPHHUMATE ITHINY B XHMIHYECKOH J1ad0opaTOpHH H IMTh BOAY M3 J1a00paTOPHOH ITOCY/EL. -
-KaTETOPHYECKH 3alpelraceTcs ImpodoBaTh peaKTHBEI HAa BKYC,

-IIPH TIOMAJAaHHKM Ha JIHMI0 HIM PYKH OpBI3T KOHIEHTPHPOBAHHEIX KHCIIOT TIOCIIE CMBIBAHHMS BOIOMH
IIPOMEITE CI1a0BIM PACTBOPOM COABI. INENOYB CIEAYET CMBIBATh JO TEX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHA TIOIala, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM ITPOMBITE CIA0BIM PacTBOPOM YKCYCHOH
KHCIIOTBI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM pacTBOPOM IlepMaHraHaTa Kamus (3
aITTeyKH B 1a00PpaHTCKOH Ka(eIpel);

-II0 OKOHYAHHH padoThl BRIKIIFOUHTh H3 CETH BCE BJIEKTPOIPHOOPHI, IEPEKPHITH IT0Jauyy ra3a H BOALI B
nabopaTopHio H yOpaTsk padouee MeCTO,

-000 BCeX HECYACTHBIX CIIyYasX HEMeIIEHHO COOOINATE ITPEIOAaBATENI0 HIH I1a00paHTy.

I pdxkmuuecKdA Udchnb.

OrwIT Nel. 3aBHCHMOCTE CKOPOCTH PeaKIMH OT KOHIIEHTPALHH.
[IpH peakIy MeXay THOCYIIL(aToM HaTPHS H CEPHOH KHCIIOTOH

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

H->S-03 =S80, + S + H.O
HEPACTBOPHMAS Ccepa BBIAEIIETCS B BHAE MYTH. BpeMd OT Hayana peakiiHH IO IOSBIEHHS ITEPBEIX
CIIEOB MYTH 3aBHCHT OT KOHI[EHTPAIMH Pear HPYIOIIHX BEIIECTB.
TpH OropeTKH MOPO3Hb 3aIlOJIHHTh BOAOH, PACTBOPOM THOCYIIb(paTa HaTPHS H CEPHOH KHCIIOTOH.
B TpH TimaTenbHO BBIMBITBEIE NPOOHPKH H3 OIOPETOK HAJIHTL YKa3aHHBIE B TaOIHMIlE KOIHYECTBA
pacTBOPpa THOCYIIb(aTa H BOJABL. B TpH ApyTHe - M0 2 MII CEPHOI KHCIIOTHI. BIHTE B ITepBYIO ITPOOHPKY C
PacTBOPOM THOCYIIb(paTa OTMEPeHHOE KOIHYECTBO CEPHOH KHCIIOTHI H3 BTOPOH IPOOHPKH H, OBICTPO
B300JITaB, OTMETHTH IO CEKYHJIOMEPY BPeMS OT CIIHBAaHHS PacTBOPOB JO MOMEHTA ITOSBIEHHS MYTH.

AHaJIOrHYHBIE OIBITHL IMPOAEIATh C PaCTBOPAMH B APYTHX ITPOOHPKaX.

Homep OO0BEM, MII OTHOCHTEIBHAS Bpemsa OTHOCHTEJIbHAS
IIPOOHPKH NaxS>0s(a) H,O(b) KOHIIEHTpallHs, t, C CKOpPOCTB,
a/(a+b) v =1/t
1 6 0 1
2 3 2 2/3
3 2 4 1/3

CJenaTh BBEIBOJ O 3aBHCHMOCTH CKOPOCTH pCaKIHH OT KOHIICHTPAIHH H IIBGﬁpﬂBHTb ITY 3daBHCHMOCTD

1 ' NOKYMEHT NoOncAH 0 [CJIBHYIO KOHICHTpPAIIo, a II0 OCH OpJIHHAT -
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Brmusrrie TemMrepaTypel Ha CKOPOCTh PEAKI[HH MOXHO TakKXKe IIPOCIEANTh IO BPEMEHH ITOMYTHEHHS
ITOJIKHICIIEHHOI'O pacTBOpa THOCYIb(aTa HaTpua. HamuTe B ogHY IMpoOHpKY 4 MII pacTBopa Na2S203, a B
apyryro - 4 mn pactBopa HaSO4. O0e mpoOHpKH IIOCTaBHTR B CTaKaH C BOAOH KOMHATHOH
TeMIlepaTypsl. Uepes 5 MHHYT H3MEPHTh TEMIIEPATYPY BOABI H BBEIIIMTH COAEPAKHMOE OJHOH ITPOOHPKH B
IPYIYIO. OTMETHTH, Yepe3 KaKOe BPeMS ITOSBHIACE MYTh.

B aBe gpyrue rmpoOHPKH HAJIHMTE 10 4 MII 3THX K€ pacTBOPOB. II0CTaBUTEL B CTakaH ¢ BOJOH, HarpeTOH
Ha 10°C BBIIIIE KOMHAaTHOH. CIIHTE COAEPKHMOE IIPOOHPOK H IIPOH3BECTH Te Ke H3MepeHHS. [ IoBTOpHTE

OITBIT, ITOBBICHB TeMIlepaTypy emé Ha 10°C.

PEB}"HBTE],TBI OIIBITOB ITPEACTABHTE B BHJIC TaOJIHIIBI.

Homep orbeiTa Temrieparypa BpeMs peakiimm OTHOCHTEJIFHAS CKOPOCTh,
oreITa, °C t,C v=1/t
1
2
3

PesyneTarel ONBITa BBEIPa3HTh I'papHUYECKH, OTKIAJbIBAs IIO0 OCH aOCI[HCC TEMIIEPATYPY, a IO OCH
OPAHMHAT - OTHOCHTEIBLHYIO CKOPOCTh. IS TeMIleparypbl M CKOPOCTH MacIITaObel yaoOHee Oparsb
pasHbeIe. BO CKOIIBKO pa3 YBEIMYHIIACh CKOPOCTh PeakKIlHH ITPH YBEIIHUYEHHH TEMIIEPATYPhl HAa KaKIble
10°C?

OreIT Ne3. BiHsHHE CTEIIeHH H3MEIbYEHHS BEIECTBA Ha CKOPOCTh PEaKIIHH.

B cyxoi ¢apdopoBOil CTYIIKe CTEeKIISHHOH ITaTOYKOH OCTOPOKHO CMeHIaTh HECKOJBKO KPHCTAJLJIHKOB
HHTpaTa CBHHI[A H HOAHJA KalHg. 3aTeM CMECh pacTepeTh IecTHKOM. UTto Habmromaetre? OOBSICHHTH
IIPHYHHY H3MEHEHH I HHTEHCHBHOCTH OKPaCKH.

OrmwIT Ned. BimsiHHE KaTaaH3aTOPOB Ha CKOPOCTh XHMHYECKOH PeaKI[HI.

B nBe rpoOupki HaiauTe 1-2 MII IepokcHia BOAOPOAa H IIpHOABIATh OMHOBPEMEHHO B OJHY - IIETIOTKY
IHOKCHIA MapraHila, B IPYIVIO - TaKOe JKe KOJIMYECTBO OKCHJIA JKelesa.

HaOmomars pasnoxkeHHe IepoKCHAA BOAOPOAA C BEIJIEIIEeHHEM KHCIopoAa (Impoda TIIEkoIIei TyYHHKOH ).
OIHHAKOBO JIH IIPOTEKAET IIpoIlece B IIpodupkax? B KakoH M3 IIPOOHPOK ITPOLECC ITPOTEKAeT ObICTpee?
Kakoe 13 qo0aBiIeHHBIX TBEPABIX BEIECTB SBISIETCS KaTamHm3aTopoM? Hammcars ypaBHEHHE peaKI[HIH
Pa3I0KEHN S IIEPOKCHIA BOAOPOIA.

OreIT Nod. XHMHYECKOE PaBHOBECHE.

B npoGupky Hamuth 10 M1 Boael H IpHOaBHTH IO 1-2 KaIlIH HachIIeHHBIX pacTBopoB FeCls nu

! AOKYMEHT NOANMCAHR THTb IIOPOBHY B 4 IIPOGHPKH.
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3areM B IepBYIO IIPOOHPKY A00aBHTh 2-3 KalUIM HachlmeHHoro pactBopa FeCls. Uro HaOmromaere?
OOBSCHUTE. BO BTOPYIO NMPOOHPKY HAJMTE 2-3 KaruIlH HAchIIIeHHOro pacTBopa NH4SCN. OOBSICHHTE
HaOmrogaecMoe H3MeHeHHe. lloyeMy u3MeHeHHe KoOHIeHTpaumH NH4SCN  Bre3BIBaeT 0Oolee
s(peKTHBHOE CMeIleHHEe PaBHOBECHS, YeM H3MeHeHHe KOHIeHTpaunn FeClz?

B Tperpro mpobupky moGaBuTh HeMHOro TBEpAoro NH4Cl, cunbHO B30ontaTh. CpaBHHTH I[BET
PacTBOPOB B IpodHpKax 3 1 4. J][aTs 0OBSICHEHHE.

Kak Hago M3MEHNTh KOHIIEHTPAIMIO BEINECTBA, YTOOBI CMECTHTE PABHOBECHE PEAKI[MM BIIPABO HIIH
BIIEBO?

OrmwIT Ne6. BroisiHHe TeMIIepaTyphl Ha XHMHYECKOE PABHOBECHE.

Hamite B aBe IpoOHpPKH 110 2-3 MII pacTBOpa Kpaxmajia H JOOaBHTh B KaKAVIO H3 HHX II0 2 KaIUIM
HOAHOM BOJABI. HaGmogaTs mosBiIcHIEe CHHEN OKpacKH. Harpets ogHy H3 mpodupok. Uto HabmomgaeTe?
OIpencimiTh Ha OCHOBAHMH HAOMIOJEHWIH, SBIIETCS JIM 3Ta PEAKIMS BHAO- WIH SK30TEPMHYECKOM.
OOBSICHHATH H3MEHEHHE OKPACKH ITPH HaI PEBAHHH CMEIEHHEM XHMHYECKOI'O PABHOBECHAL.

Ipebosanus K 0g)opmjieHuio J1ad op anopHoi papomsl i omuenty:

| .BemonmHeHne j1adopaTOpHBEIX pPadoT COMPOBOXKIAIOT 3armcsaMH B adopaTopHOM KypHaine. Ha
TUTYIIPHOM IIHMCTE JIaDOPaTOPHOI'O JKYpHAala JOJKHEI OBITH ITPEJCTABIIEHBI. HA3BAHHE YHHBEPCHTETA,
(paMIUTHS M HHHI[HAIIEL YYaIllerocs, HoMep Kypca H TPYIIIIbI, YIeOHBIH IO,

2.0OTYET O BRINOJIHEHHOH JTa00paTOPHOH padoTe JOIIKEH COEPKaTh CIeAYIOIIIE CREIEHI:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*[aTVy BBITIOJIHEHHS pabOTHI;

*I[eTIb PAOOTHI;

*000pYIOBaHNE M MaTEpHAIILI,

*KPATKOE TEOPETHUYECKOE OIHCAHIE;

*HOMEP H Ha3BaHHE OIIBITA,

*KpPaTKOE OIMCcaHHe Xojia pabOoThI ¢ YKa3aHHEM YCIIOBHI ITPOBEIeHHS OIThITA,

*PHCYHKH H CXeMBI HCITONB3YEMBIX ITPHOOPOB;,

*HAOIFOIEHH T,

*YPaBHEHHNS ITPOTEKAFOIINX PEAKIHIL,

*pPacYETHI, TaOIHIEI, I'Pad)HKH,

*BBIBOJIBI.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIHCH JTOIKHBI OBITH JIAKOHIYHBIMII.

4 .OTYET O TIPOBENIEHHON paboTe IMIPOBEPSET H ITOAIIHCHIBAET ITPEIIOIaBaTEeNlb.
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6.CTyAeHTHI, ITOTYYHBIIHE 3a4ET IO Ja00PaTOPHOMY ITPAaKTHKYMY, ZOITYCKAIOTCI K cadye SK3aMeHa I10
KYPCY HEOpPraHHYeCKOH XHMHH.

K OHMPOJIbHbBIE 601D OCHL .

1. CI{OPGGTB XHMHYECKOH PEAKIIHH. IloHsarHe SHEPIrul aKTHBAITHH.
(DEIICI"GPLI:, BIIHAOIIHEC Ha CKOPOCTD XHMHYECKOH PEAKIHH.

3akoHsl bomng-Mapnorta, I eni-JIroccaka, Hlaps.

W N

BroisHiie TemriepaTyphl, JaBIEHHSI H 00beMa, ITPHPOABI PearHPYIOIHX BEIIECTB HAa CKOPOCTh
XHMHYECKOH PeaKI[HH.

5. 3aBHCHMOCTH CKOPOCTH XHMHYECKOI peaKI[HH OT KOHIIEHTPaIHH BEIEeCTB H TEMIIEPATYPHI.

6. DOHeprud aKTHBAI[HH, TeOpHT aKTHBHBIX (3()(peKTHBHBIX) CTOIIKHOBEHHH.

7. Ilpubmrxentoe nmparuino BaHnt-I'odda.

Cnucox um epamypasl.

1. MeTtognyeckie yKa3aHHS IO BHIMIOIHEHHIO JTa0OpPAaTOPHBEIX padoT IO AHCIHMIIIMHE « XUMISD) IS
CTYJIEHTOB HarpariIeHHS IToaAroToBKH 08.03.01 CtpoHTensCcTRO.

2. MerognyeckHe VyKasaHHS I OOYYarOIMXCS 10 OpraHM3alMH H IPOBEAECHHIO CaMOCTOSTEIBLHOH
PabOTEI IO JUCIIHIUIHHE « XHMHI» IS CTYAeHTOB HarpasiIeHHUS oAroroBkH 08.03.01 CtpoHTelnbCTRO.
3.Heopraumdeckas xumvHsa | OneKTpoHHBII pecypc| : mabopaTopHslil mmpakTHKyM / C.A. CokomnoBa [H
op.]. — DIeKkTpoH. TeKCTOBBIe JaHHBIE. — BopoHek: BopoHeXckHH ['ocymapCTBeHHBIN ATpapHBIH
YHueepcurer uM. Mmmeparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — PexuMm gocTyria:
http://www.iprbookshop.ru/72709.html

4 Heopranmdeckas XHUMHS | OneKTpoOHHEIH pecypc| : madopatopHeii nmpakTHKyM / O.B. JIpsSKoHOBa [H
ap.]. — DIeKkTpoH. TeKCTOBhIe JaHHBIE. — BoponHek: BopoHeXkcKHil I'ocyJapCTBeHHEBIT ATpapHEBIi
YHusepcurer M. Mnmieparopa Iletpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexuM goctyma:
http://www.iprbookshop.ru/72708.html

JlabopaTopnas padora Ne 6
Tema: Pacreopshl lIpurorosjieHse pacTsopa 3aJaHHOH KOHIIEHTPALHH

Ilenws padomsi. 11pHTOTOBIEHHE pacTBOpa COJISHOH KHCIOTHL 3aJaHHOH KOHI[EHTPAIHH H ITPOBEPKa

HOPMAJIBHOCTH ITPHI'OTOBJIICHHOI'O PACTBOPA THTPOBAHHEM.

Dopumupyemple kKomnemenuuu:, OIIK-1.

Teopemiuueckasn 4acms.:

PacTBOp - 5TO TroMoreHHas MHOTOKOMIIOHEHTHAsS CHCTEMA, B KOTOPOH OJHO BEIECTBO
P T noKYMEHT noanucaH
ANEKTPOHHOW NOANMUCHIO
Ceprucbukar  12000002A633E3D113AD425FB50002000002A6 ), KHUIKOM H TBEPJIOM (CIUIABEI, I[BETHBIE CTEKTIA)
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ComepXaHHe MJaHHOI'O BEIECTBA B EIMHHIIE MAcChl HIM OOBEMA pPacTBOpa HAa3BIBACTCS
KOHIIEHTpalMeH pacTBopa. Ha mpakTHke HauOoinee 4acTo ITOIB3VIOTCS CIEAYIOIMHMH CITOCOOaMHU
BBIPAKEHHS KOHI[EHTPAI[HH:

1. MaccoBast 7011 - OTHOIIIEHHE MACChI JaHHOTO KOMITOHEHTA B pacTBOpe K OOINEeH Macce 3TOro
pacTBOopa. MaccoBast oI MOKeT OBITh BHIpak€Ha B JOJSIX eQHHHIIBI, IpolieHTaX (%), IMpoMHIDIE
(TBICSMHAS 4YacTh %) M B MIUUIMOHHBIX Jomsax (MmH?!). MaccoBas JONIS JaHHOTO KOMIIOHEHTA,
BBRIPAKEHHAS B IIPOLEHTAX, ITOKA3BIBAET, CKOJILKO I'PaMMOB JaHHOI'O KOMITOHEHTA COMepKUTCI B 100 T
pacTBopa.

2. MaccoBasi KOHIIEHTPAIHA - OTHOIIEHHE MAacChl KOMIIOHEHTA, COAEPKAILETOCSI B pacTBOpE, K
00BEMY 5TOTO PacTBOPa. EAMHIIIEI H3MEPEHH MACCOBOIT KOHI[EHTPAIMH  KI/M", T/IL.

3. Turp I - 4HCIIO I'paMMOB PaCTBOPEHHOI'O BellleCTBA B 1 MII pacTBOpa. EXHHHILI H3MepeHH
THTPA - I/MIL, KT/CM".

4. MoJsipHasi KOHIIEHTPAIMA ¢ - OTHOIIEHHE KOJIHYECTRA BEIECTRA (B MOJIIX), COJIEpKAIIEr OCS
B pacTBOpe, K OOBEMY pacTBOpa. EXHHMIEI H3MEPEHHSI - MOIb/M’, (MOIb /). PacTBOp, MMEFOIIIT
KOHIIeHTpaliio 1 Momb/1, o6o3Havaror 1 M; 0,5 mons/n, o6o3navaroT 0,5 M.

5. Moasipaasi KOHIEHTPAIHA HSKBHBAIECHTOB Cx (HOPMAJILHAA KOHIEHTPAIMSA) - 5TO
OTHOIIIeHHEe KOIMHMYECTBA BellleCTRAa SKBHBAJIEHTOR (MOIIB) K 00beMy pacTBOpa (11). EanHHIIa H3MepeHH
HOPMAaJIbHOH KOHIleHTpalmyu Momb/I. Hampumep, c:x«(KOH) = 1 mome/n, csx(1/2H2S04) = 1 Momaw/m,
cs(1/3 AlCl3) = 1 monp/n. PactBop B 1 11 KOTOporo cofepKHTcsSI 1 MOIb BelllecTBa 3KBHBAJIESHTOB,
Ha3BIBAIOT HOPMAJILHEIM H 0003Ha4aroT 1 H.

6. MoIstIbHOCTD b - 3TO OTHOIIEHHE KOJIHYECTBA PACTBOPEHHOIO BeMlecTBa (B MOIISX) K Macce 1m
pacTBOpHTENI. EaHHIIIa H3MepeHH S MOIISIIbHOCTH - MoIb/KT. Hanmpumep, b(HCI/H20) = 2 MONB/KT.

7. MoasipHasi JoJis1 - OTHOIIEHHE YHCIIa MOJIEH PACTBOPEHHOIO BEIECTBA K OOIIEMY YHCITY
MOJIEH BEINEeCTBA M pacTBOpUTENd. MorsipHasa g0t MOXKET OBITh BBIpAKEHA B JOIAX EIHHHIIEL,
rporeHTax (%), IMpoMiIUIe (THICSYHAS YacTh %) H B MIUUIHOHHBIX JOMSIX (MIH ).

JITIs1 TIPUTOTOBJIEHHS PACTBOPOB OIPeAelIEHHOH KOHI[EHTPAI[HH, JIJISI TOYHOI'0 H3MEPEeHHI 00bheMOB
IIPUMEH SFOT MEPHYIO TIOCYAY: MEPHEIE KOIOHI, IIIETKH H OIOPETKH.

MepHpie KOIOBI — TOHKOCTEHHBIE IUIOCKOIOHHBIE COCYABI C JJIMHHBIM Y3KHM I'OPJIOM, Ha KOTOPOM
HAaHECEHA METKa B BHJIE KOIBIIEBOH YepThl. Ha Kaxkgon Koimde 0003HAYEHEl €€ EMKOCTh H TEMIIEpPATYypa,

IIPH KOTOPOH 3Ta EMKOCTh H3MepeHa. Konba JoIKHa ITIIOTHO 3aKPhIBAThLCS IIPOOKOH.

ii I
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a - MepHas Konbda, O — ITMIeTKH, B — OIOpPEeTKa.

[ [MITeTKH HCITONL3YIOT JI OTOOpa OITPEIEIIEHHOI0 00heMa IIPOOBI KU IKOCTH.

[Irmrerkn Mopa npeacTaBiszoT coOOH CTEKIISIHHBIE TPYOKH C PacIlMpPeHHEM IocepeauHe. HInkHII
KOHEI[ OTTSHYT B KalOUIIIIP, Ha BEpXHEM KOHIIE HAaHEeCEeHa METKa, JO KOTOPOH cileayeT HalOHpaTh
H3MEPSIEMYIO JKHAKOCTh. Ha rmreTke ykaszaHa o0beMHOCTE.

[ITipoko MPHMEHSIOT TaKKe IpaJyHpPOBAaHHBIE ITHIIETKH Pa3IMYHON €MKOCTH, Ha HapyKHOH CTEHKE
KOTOPBIX HAHECEHEI HelIeHUS. /(11 HAITOIHEHHS ITMIIETKH HIDKHII KOHEI[ €€ OIIYCKAarOT B KHIKOCTh H
BTSTHBAIOT IIOCIEAHIOD IIPH IIOMOIIM TPYIIH HIM CIEMHAIBHOIO IpHCIIocOOneHNn. JKHIKOCTE
HaOHparoT TakK, yToOBRl OHA IIOMHSUIACh HAa 2-3 CM BBIIIE METKH, 3aTeM OBICTPO 3aKPBIBAIOT BEPXHEE
OTBEPCTHE YKa3aTEIbHBIM ITAJIbLIEM ITPABOH PYKH, IIPHAECPKHBASI B TO K& BPEMS IHIIETKY OOJIBIIIM H
CPEIHHM TajbllaMH. 3aTeM OCHa0JISIOT HaXKHM YKa3aTelIbHOTO Ialblia, B Pe3yiIbTaTe Yero KHIKOCTH
OyJleT MEIJIEHHO BEITEKATh M3 IMHIIETKH. B TOT MOMEHT, KOTrjla HH KHHIT MEHHCK (YPOBEHB) KHIKOCTH
OKa’KeTCS Ha OJHOM YPOBHE C METKOMH, ITaJel] CHOBA ITPHKHMAIOT. BBeIs IMIIETKY B COCY, OTHHMAIOT
yKa3aTelIbHBIH ITajel] H JAaroT KHIKOCTH CTEeYh IT0 CTeHKe cocyaa. Ilocie Toro, Kak KHIKOCTh BBITEUET,
IIMIIETKY JepsKarT ellle SCEKYH ITPHCIOHEHHOH K CTEHKE COCYa, CIIerKa IIOBOpauYHBasi BOKPYT OCH.
BrOpeTKH IMTPHMEHSIOT ITPH THTPOBAHUH, IS H3MEePEHH S TOUHBIX OOBEMOB H T.JI.

Qobopyoosarie U Manepuabl:

PeakTHBEI, HEOOXOAHUMEIE IS JAaHHOH padoOTHI, BRICTARIISIOT Ha ITOIKH J1a00paTOPHEIX CTOIOB. Peakue
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INENOYH, ITaXy4yHe BelllecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BOJla M JIp.) XPaHAIT B BEITSDKHOM IIKa(y.

OCHOBHaS XHMH4YecKas Iocyjia; MPpOOHPKH (B INTaTHBe), KOIOBI, XHMHUYECKHE CTaKaHBI ITOcIe PadOTHI
TI[aTETIBbHO BHIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HCIIOIB3YEMAasd IS IIPOBEAEHHSA OTEIIBHBIX
1a0opaTOPHEIX PadoT, BEIAAETCA M CAACTCS YHCTas J1abOpaHTy.

TexHuka dezonacHocmu npu 66lNOJIHEHUI J1A0OpAMOPHOU pPad omal.

-aKKypaTHO o0paIarsCcsa CO CTEKIITHHOH XHMHYECKOH ITOCYIOH. OCTATKH Pa30HTOH ITOCYABl YOHPATh C
ITOMOIIBIO COBKA M INETKH,

-Bce paloTHI, CBA3AaHHBIE C BBIAECIICHHEM SIOBHTBIX, JIETYUYHX H HEIIPHATHOMIAXHVIIIX BEIIECTB,
IPOBOJHTH B BRITSDKHOM IIKa()y,

-IIPH OITPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa JepKaTh Ha paccTOSHHUM 25-30 c¢M OT IIHI[a,
HampasIIsd K ceOe CTPYIO r'aza IOCTYIIAaTeIbHBIMH ABIKEHHSAMI JIaJJOHH OT OTBEPCTH S K JIHILY,

-IIPH HaJIMBAaHHHM PEeaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHHe ITOMNMajaHusa OphI3r HIIH

HACTHIL Ha JIIO HIIH OOCKAY. IIPH pﬂSﬁﬂBﬂEI—HIH KOHICHTPHPOBAHHBIX KHCJIOT BJIIHBATE KHCIIOTY B BOOY,

TS TE s T .-""*.L""'-"*.-.-""*."". = . La L
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-TOpsSiUNE TPEAMETBI MOKHO CTAaBHTh TOIIBKO Ha acOECTOBBIN KapTOH, acOSCTHPOBAHHYIO CETKY IIH
IPYTYIO CITEIHAILHYIO ITOACTABKY,

-Helb 34 ITOIB30BATHCA ANeKTpoIrpHOopaMi 6e3 COOTBETCTBYIOIIErO HHCTPYKTaKa. IIPH BKIIFOYEHIH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJUIHYeCKHe ITpeAMETHI (TpyOBl, KpaHbI H T.I1.). 3allpelllaeTcs BKIFOYaTh H
BBIKJIFOUATH AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TakKKe IIOJIb30BaThCSI HEHCITPABHBEIMH  HITH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaMIL,

-3alpernacTcs IMPHHUMATE ITHIIY B XHMIHYECKOH J1ad0opaTOpHH H IMTh BOAY M3 J1a00paTOPHOM ITOCYIEI. -
-KaTETOPHYECKH 3alpelraceTcs ImpodoBaTh peaKTHBEI HAa BKYC,

-IIPH TIOMAJAaHHKM Ha JIHMI0 HIM PYKH OpBI3r KOHIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CIa0BIM PAaCTBOPOM COABI. INENOYB CIEAYEeT CMBIBATh JO TeX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOIlala, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PacTBOPOM VKCYCHOMH
KHCIIOTBl H HAJIOKHTh ITOBSI3KY M3 BaThl, CMOUYEHHOH 3%-HBIM pacTBOPOM II€pMaHraHaTa Kaims (u3
aInTeyKH B Ta0OOPaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadoThl BRIKIIFOUHTh H3 CETH BCE 3JIEKTPOIPHOOPEL, MEPEKPHITH IOayy ra3a H BOABI B
nabopaTopHio H yOpaTsk padouee MeCTO,

-000 BCeX HECYACTHBIX CIIyYasX HEMeIIEHHO COOOINATE ITPEIOAaBATENI0 HIH I1a00paHTy.

IHpaxkmuueckas yacmso:

[IpuroroBure B MepHOH Kojabe 100 w»n  pacTBOpa XIIOPOBOLOPOAHOH KHCIOTHEI 3aJfaHHOH
koHreHTparpH(0,10 - 0,20 H).

IIopsimok paboTHhI.

a) KOHIIEeHTpHPOBaHHYIO XJIOPOBOAOPOJHYIO KHCIIOTY HAIHTh B IMUIHHAP H apeOMeTPOM H3MEPHTh €&
TUIOTHOCTE. OTY OMNEPaIHIO ITPOBOANUTH B BEITSDKHOM INKady. I1o TaOmiie B CIpaBOYHHKE OITPeJeIIHTh
ITPOLICHTHYIO KOHIIEHTPAI[HIO KHCIOTEI H BBIYHCIHTE 00BEM KOHIIeHTpHpoBaHHOH HCI, HeoOxommMeli

11 iparoroBieHus 100 M1 pacTBOpa 3aJlaHHOH KOHLIEHTpaIHH. {15 pacyéTOB MOKHO HCIIOIB30BaTh

cleqyIomHe OpMyIBL:  °

m m - 1000
Co= —= .00 Cx=
DV e 3

I'Ac Coq — ITPOLEHTHAA KOHLICHTPAITH A,
Cu— HOpPMAJIbHAA KOHIICHTPAITH A,
M — MdCCa pﬂGTEﬂpéH}IﬂI‘G BEITISCTEA,

p — INIOTHOCTb pacTBOpa, I/CM’;
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BeIrunciieHHBIH O00BEM pacTBOpa M3 OIOPETKH IepelTh B MEpHYIO KOOy Ha 100 mi, 3ateM B KOOy
HAJIIUTh JO IIOJIOBHHBI JHCTHIUIMPOBAHHOH BOJBI. TINATEIBHO B300JITAaTh, HJOBECTH OOBEM pacTBOpa
TUCTHIUIMPOBAHHON BOJIOH IO METKH, 3aKphITh KOJOY ITPOOKOH M BHOBB TIIATEIRHO IIEpPEMEINaTh
PacTBOP, IIepeBOpauYHBasi KOIOy.
0) IIpoBepHTH HOPMAIIBHOCTh IIPHIOTOBIIEHHOI'O PacTBOPA.
JI7151 3TOro BCIIOIIOCHYTH ITPHT OTORJIEHHEIM PacTBOPOM KHCIIOTEHI ITHIIETKY H OTOOparh IMHIIETKOH 10 M
5TOH KHCIOTEI. COAEPKMMOE ITHIIETKH IIEPEHECTH B KOHHYECKYIO KOOy, Tyaa ke no0aruth 20-40 M
THCTHIJUIMPOBAHHOH BOABI H 2-3 Karym (peHoI(pTaleHHa. 3aTeM B 3TOT pacTBOP M3 OIOPETKH ITOCTEIIEHHO
H00aBJISIThE PacTBOP IIEIOYH H3BECTHOH KOHI[EHTPAL[HMH, HEITPEPLIBHO B30AIThIBas KOOy A0 TeX IIOp,
ITOKa pPacTBOP He OKPACHTCSI B PO3OBHIH IBeT. EciH OKpacka HeyCcTOHYHBA (Hcye3aeT), MPHOABHTh EIIIE
2-3 Karumi IMENOYHM. 3TOT MOMEHT COOTBETCTBYET IIOJIHOH HEHTpPpaTIH3al[MH KHCIOTHL IETOYBIO.
OITICaHHBIN IIPHEM B aHATHTHUYECKOH XMMHMH HAa3bIBACTCS THTPOBAaHHEM. THTpOBaHHE ITOBTOPHTL 2-3
pasza, ImoKa 00BEMBI H3PACXOMOBAHHOH IIETOYH He OYAYT OTIMYAThCa Oonee yeM Ha 0,1 Mil.
Pacuér KOHI[eHTpallMH KHCIOTHI ITPOM3BOAHTICS IIO CPEeJHEMY 3HAYEHHIO H3PACXOJ0BAHHOIO OOBEMA
IETOYH. J[JI1 3TOro HCIIOIBb30BaTh CIEAYIOIIYIO (POPMYITY:
Craxm: ® Ve = Cq mén ® V OIENT s

rae Cyxm— ONpelensgeMast HopMallbHasl KOHIIEHTPAITH I KHCIIOTHI, I'-3KB/II,

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

Ch men — H3BECTHAaS HOPMAaIIbHAS KOHIIEHTPAIH S INETIOUH, T-3KB/ I,

V men— CpeaHee 3HaUYeHHE 00BEMA IIENIOUH, H3PACXOMOBAHHOI'O Ha THTPOBAHHE, MIL.

BBIUHCIHTE 3HAaUEHHE GH.III@IGI:. ,[[G]’[}"H.[EHHGﬁ ITPH IIPHI'OTOBJICHHI PaCTBOPA 3aJlaHHOH KOHIICHT PAITHIH.

C —C
OmmubKa, %= HTEDPC —— . 100%
H TEOp

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

Ipeoosanus K 0ghopmiieHI0 J1ad Op anopHOIL pad ombsl 1 oy enty:

| .BemonmHeHne j1adopaTOpHBEIX PadoT COMPOBOXKIAIOT 3armcsaMH B nadopaTopHOM KypHaine. Ha
TUTYIIFHOM IJIHMCTE JIaDOPaTOPHOr'O JKYpHala JOMKHEI OBITH ITpe/CTaBJIEHBl. HAa3BaHHE YHIBEPCHTETA,
(paMIUTHS H HHHI[HAJIBL YYaIerocs, HOMep Kypca H IPYIIIbI, Y4eOHBIH IO,

2.0T4YeT O BBIITOJIHEHHOH TadopaTOpHOH padoTe JOIKEH COAEPkKaTh CIeVIOLIIE CBEICHHS:

*HOMEP PadOTHI H €€ Ha3BaHHE,

*1aTy BBITIOJIHEHHS PAa0OTHI,

-
FTT=TTTI T
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*HOME]P H Ha3BaHHE OIBITA,
*KpaTKOe OIMMCaHHe Xo/a paboThl ¢ YKa3aHHEM YCIIOBHH ITPOBEIEHHS OIIBITA,

*PHCYHKH H CXEMEBI HCIIOJIb3YEMEBIX ITPHOOPOB,

*HaOITOJeHH T,

*YPaBHEHH S ITPOTEKAIOIIHIX PEAKIIHIL,

*pacYETHI, TaOIHIBI, T'Pad)HKH,

*BBIBOJIBI.

3.JIabopaTOpHEIN KYPHAI HYKHO BECTH YHCTO H aKKYPAaTHO, 3aITHCH JTOIKHEI OBITH JIAKOHIYHBIMI.
4.OTYET O IIPOBeAEHHOM paboTe MPOBEPSET H ITOAITHCHIBAET ITPEIIOAABATEND.

5.K cmaue 3ayéra 1m0 1aloOpaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYIEHTBI, BBIITOIHHBIINE H
TIOATICABIINE V TIPerofaBareilsd BCe AOMAIIHHE H IalopaTopHBIE PadOTHI, CHABIINNE KOIUIOKBHYMEL,
aKTHBHO YYaCTBOBARIIIHE B paboTe CEMHHAPOB.

6.CTyIEHTHI, ITONYYHBIIHE 3a4ET 110 TaOOpaTOPHOMY IPAKTHKYMY, JOITYCKAIOTCS K claue BK3aMeHa II0
KYPCY HEOPraHMYEeCKON XIMHH.

KoumpoJivtbie eéonpocst :

1. UTo HaA3BIBAETCS CYCIIEH3HEH, SMYIIbCHEN, KOIUIOHIHBIM PACTBOPOM H HCTHHHBIM PacTBOPOM

2. Uto HasBIBacTCSA KOHIEHTpaLlHeH pacTBopa? KakoBel Hanbonee pacpoCTpaHEeHHEIE CIIOCOORI €€
BBIPAKEHNI?

3. Kakne KOHIIEHTpaI[H Ha3BIBAFOTCS ITPOLEHTHBIMH, MOJISUIbPHBIMH, MOJIIPHBEIMH, HOpPMAaIbHEIMH?
Yrto Takoe THTP pacTBOpa’?

4. ApeoMeTp TIIOKazal IIIOTHOCTh cepHOH KHciooThl 1105 kr/m3. KakoBel ee IpolleHTHas
KOHIIEHT PaI{ig, MOISIPHOCTh, MOJISUIbHOCTE, HOPMAJIBHOCTE H THTP?

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

6. JI1d IIpoTpaBiIMBaHH CEMSIH CYIIEMOH IIPHMEHSIOT €€ pacTBOPEL 0,1 % KoHIeHTpalH. CKOIBKO
CylleMbl HaZo B3aTh Ha 20 Belep pacTBopa (BMecTHMOCTh Beapa 20 muTpoB)? MOKHO JIH T'OTOBHTD
PacTBOP CYJIEMBI B IITHHKOBOM H XKEJIE3HOM Beape?

7.CxompKo ImpogaxuHoro gpopmamiHa (40% pacTBOpP) H BOABI HEOOXOXHMO B3SITh JJIS IIPUTOTOBIICHH S
5% pacTBOpa?

8. Ornpegenure HOPMAILHOCTE IIENOYH, coaepxkaiyio 2 r NaOH B 1 muTpe pacteopa.

Cnucok Jaumepamypol.

1 MeTtoguueckie yKazaHHS 1O BBIMIOJIHEHHIO JIAa0OPAaTOpPHEIX PaldoT IO JUCIHHIUIHHE « XHMHSD) IS

CTYJIEHTOB HarpariIeHHS IToaAroTorkKH 08.03.01 CtpoHTelnnCTRO.

N A rrrrrra AT rra T manmATYTrr  TrTTer AT rTTATATTITYITALT YT 1
_. NSRBI OBFMGAL OPTaHM3aIMH M TIPOBEIEHHIO CaMOCTOSTETbHOI
‘ SNEKTPOHHOW MOANUCHIO 08 0301 C

ICeprutitkat: 12000002A633E3D113AD425FB50002000002A6 pPaBJICHHA IIOAI'OTOBKH U&.US. TPOHTCJILCTBO.
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Ip.]. — ODONeKTpoH. TeKCTOBBIE JaHHBIE. — BopoHek: BoponHexkckmi ['ocymapcTBeHHBIH ATpapHbBII
Yaueepcurer uM. Mnmeparopa llerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — Pexmm gocTyria:
http://www.iprbookshop.ru/72709.html

4 Heopranmdeckass XUMHS | O1eKTpoOHHEIN pecypc| : madopaTopHeli ImpakTHKYM / O.B. JIpsIKOHOBa [H
op.]. — DeKkTpoH. TeKCTOBBIe JaHHBIE. — BoponHek: BopoHexckHil I'ocymapCcTBeHHBIH ATpapHEIH
YHusepcurer M. Mnmepartopa Iletpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexuM gocTyma:
http://www.iprbookshop.ru/72708.html

http://www.1prbookshop.ru/72708 .html

JlabopaTopnas padora Ne 7
Tema: Peaknuu o0MeHa B pacTBOPax IeKTPOJIHNT OB

Ilenv padbompl: V3yunTh peakiiiH oOMeHa B PacTBOpax 3IEKTPOJIHNTOB Ha ITPHMepe OOpa3OBaHHS

TPYJHOPACTBOPHMEBIX BCIIECTB, I'd30B, MAJIOJHCCOIIHHPYIOIICT O 3JICKTPOIITA, PCAKIITHH ITPCBPAIllCHITA
OJHOI'O MAJIOPACTEOPHMOI'O BEIIECTBA B MCHEC PACTBOPHMOC BCIIIECTEBO.

Dopuupyemple komnemenyuu: OIIK-1.

Teopemuueckas wacmsp.:

ONEKTPOIHTEL — 5MO0 Geufecniéa, pacneopsvt il PAachilagsl KOMOPLIX HPOGOOAM e Kmpuyeckuil mox.
Pacrrag MomnekyI BelllecTBa Ha HOHBI HA3BIBACTCS s/ekmpontimuyeckoll ouccoyuayueti. K 3JIeKTpommTaM
OTHOCSTCS KHCIIOTBI, OCHOBAHHUS, COITH. KHCIIOTEI — 3TO 3IEKTPOIHNTHI, U CCOITHHPYIOIIHE B PACTBOPAX C
obpa3oBaHHeM KaTHOHOB Bogopoma: HCN <« H* + CN: H,SOs4 = 2H' + SO4>. OCHOBaHHSI —
3JIEKTPOIINTEI, JUCCOLHHPVIOIHE B pacTBOpax ¢ 00pa3zoBaHHEM I'HAPOKCHI-HOHOB:

NH4OH < NHi" + OH; Ba(OH); = Ba** + 20H. CyIIecTBYIOT 3IEKTPOIHTHI, KOTOPBIE MOLYT
IUCCOIMHPOBATE II0 THIIY KHCIOTBI M TIO THITY OCHOBAHHS, TaKHE 3JIEKTPOIMTHI Ha3bIBAIOTCS
aMporepHeIMH. K HHM OTHOCSTCS THAPOKCHIBI aM(OTEpHBIX 53IIEMEHTOB, a TakKKe TIHIAPOKCHIBI
METa/UIOB, HaXOISIMXCS B IIPOMEXKYTOYHOH CTelleHH OKHciaeHHsd, HarpuMmep: Be(OH)z, AI(OH)s,
Zn(OH),, Cr(OH)3; u mHoOrMe apyrue. JIHMCCOIMAIIO PacTBOPEHHOM YacTH aM(OTEPHOIO THAPOKCHIIA
110 0OOMM THITAM MOKHO IIPEIACTABHTE CIIEIVIOIIEH CXEMOMH:

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

B HachIINeHHOM BOJTHOM pacTBope amdoTepHoro ruapokcuaa HoHEI HY, RO um R*, OH Haxomgrcs B
COCTOSIHHH PaBHOBECHS, ITO3TOMY aM(OTepHbIe THAPOKCHABI B3aHMOJEHCTBYIOT H C KHCIOTaMH H C
OCHOBaHMSMH. |IpH 100aBIIEHHH KHCIOTHI PaBHOBECHE CMEINAETCS B CTOPOHY JHCCOIHAIMH I10 THITY
FEHOBAHTET TIPH Eﬁﬁ!ﬁn?ﬁ?rﬁﬁﬁﬁﬁ’&nﬁ“m » ATATATT MHCCOIHAIINH 1O THITY KHCIIOTHI.
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COIIH — 3JIeKTPOIIMTEL, KOTOPERIE IIPH PaCTBOPEHHH B BOIE AMCCOLMHUPYIOT, OTIIEIUISS ITOJIOKHTEIBHEIE
HOHBI, OTIIMYHBIE OT HOHOB BOJAOPOAAa H OTPHIATENIbHBIE, OTIHYHBIE OT THAPOKCHA-HOHOB. COJM
CPEIHHE, KHCIIBIE H OCHOBHBIE JHCCOLHHPYIOT:

Al (SO4)3 = 2A1°" + 3504°; CuOHCI1 <> CuOH" + CI ; KHCO3; = K* + HCO:s..

[Io criocoGHOCTH K JHCCOLMAIMH SIIEKTPOIUTHI JENATCAd HAa CHIBbHBIE M clabble. Y CHIBHBIX
3JIEKTPOIHTOB B PacTBOPE AHCCOLMHPYIOT Ha HOHBI ITPAKTHYECKH BCE MOIEKYIIBI, V CIIa0BIX - JIHIIb
YacTh MONEKYJ. K CIIBHBIM 3JIEKTPOJIMTAaM OTHOCSAICS ITOYTH BCE COIH, OCHOBAHMS INEIIOYHBIX H
II[eTIOYHO3EMEIFHEIX MeTallioB, a M3 BaxHeinnmx kucioT: HCIO4, H2SO4, HNOs, HCI, HBr, HJ.
HMnOs.

K cmabemM 5HIeKTpOIHTaM OTHOCATCS IIOYTH BCE OpraHHYyeckKHe KHCIOTHI, Hampumep, CH3;COOH,
Heopraunyeckue coeqHeHUs: HoCO3, H2SOs, H2S103, HCN, HNO,, H;PO4, HF, NH4OH, H. O u 1. 1.
Peakiiimmi B pacTBOpax 3NeKTPOIHTOB IIPOTEKArOT MEXIY HOHAMH H HIYT HeoOpaTHMO, €CIIH B
pe3yibTaTe Peakiui 00pasyIOTCSA OCaaKH, Tasbl M ciaalble MEKTPONMHUTHI. OOBIYHO TaKHe pPeaKI[HH
1300pakar0TCs IIPH IMTOMOIIH HOHHO-MOIEKYIISIPHBIX YpaBHeHHI. OcCaJKH, ras3bl H cl1adble 3JIEKTPOJIHMTEI
IIHIITYTCSA B BHJIE MOJIEKYII, XOPOIIIO PACTBOPHMBIE CHIIBHBIE STIEKTPOIINTEL — B BHJIE HOHOB.

PaccMOTpHM THIIMYHBIE BAPHAHTEI PEAKIII B PaCTBOPaX AIEKTPOIHTOB:

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

3Ag" + 3NOs + Fe'* 4+ 3NO3 + 3AgCl| — ImonHoe HOHHOE YpaBHEHHE

Ag” + ClI'= AgCl] - cokpalllgHHOe HOHHOE YPaBHEHHE

6) NaxCO3 + H2SO4 = NaxSO4 + H2O + COET

2Na' + COs3* + 2H" + SO4 = 2Na* + SO4* + H20 + CO21

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

B) HCI + NaOH = NaCl + H-O

H* + CI' + Na*+ OH = Na*" + CI + H20

H* + OH = Hx0

[Ipu cocTtaBiIeHHMH HOHHO-MOJIEKVIISPHBIX VPaBHEHMI CIIEAYET ITOMHHTBL, YTO CYMMa 3JIEKTPHUYECKHX
3apsOoB B JIEBOH YaCcTH MOMKHA OBITH paBHA CYMME SIeKTPHUYECKHX 3apsoB B IIPaBOH 4YacTH
ypaBHEHNA. OQHHAKOBBIE HOHBI 3 O0EHX YacTeH YPaBHEHH S HCKIIFOYAOTCSI.

Qb opyoosarue u mamepuaibl.

PeakTHBEI, HEOOXOMHUMEIE IS JAaHHOH PadOThI, BEICTABIISIIOT HA ITOJIKH J1a00paTOPHEIX CTONIOB. Peakue
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, ITaXy4yHe BelllecTBa (HAIIPHMED, CEPOBOIOPOL,

OpOMHas BOJia H JIP.) XPaHST B BRITSDKHOM INKa(y.

Mrrraprraa 7 mﬁﬁﬁﬁeﬁ?ﬁﬁﬁﬁMTEEIEIE"W” ryrrramrrae)) KOIOBI, XHMHUYECKHE CTaKaHBI ITOCTIE PaOOTHI
| ANEKTPOHHOW NOANUCKIO |
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TexHuKa 0 e30nacHocmy RPU 6bLNOJIHEHUN JIADOPAMOPHOIL_Dad Onbl.

-aKKypaTHO 00pamaThCsa CO CTEKIIITHHOH XHMHYECKOH ITOCYZOH. OCTATKH pa3zOHTOH ITOCYABl YOHPATh C
ITOMOIIBIO COBKA M IMETKH,

-BC€ palboOTHI, CBS3AHHBIE C BEHIJACIIEHHEM SIOBHTHIX, JIETYUYHX H HENPHATHOMNAXHVYIIMX BEINECTB,
IPOBOJHTH B BRITSDKHOM IIKa(y,

-TIIpU OMPEeJelIcHHH 3allaxXa BEINEeCTB OTBEPCTHE COCYAa Jep:KaTh Ha pacCTOSHHM 25-30 c¢M OT JIHIfa,
HaIpaBIssd K ce0e CTPYIO rasza IOCTYIIAaTEIbHBIMHA IBIKEHHSAMH JIaJJOHH OT OTBEPCTHSA K JIHILY,

-IIpH HAJIMBAHHH PEaKTHBOB HE HAKIOHATHCS HAJl COCYAOM BO H30eXaHHe ITOIMaJaHus OphI3r HIIH
YACTHI[ Ha JIMIO HIIH OHeXKIY. ITPH pa3z0aBlIeHNH KOHIIEHTPHPOBAHHEIX KHCIIOT BIMBAThH KHCIIOTY B BOZY,
HO He HaoOO0poT,

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

-TOPSIMHE IPEIMETHEI MOKHO CTAaBHTh TOIBKO Ha acOECTOBBIN KapTOH, acOECTHPOBAHHYIO CETKY HIIH
IPYTVIO CIIEIHABHYIO ITOJ[CTAaBKY .,

-HEIb 34 IOJIb30BATHCA BIIEKTPOoIIpHOopaMi 0e3 COOTBETCTBYIOIIETO HHCTPYKTaka. IIPH BKIFOUEHHH HX B
CETh Hellb34 JIepPKaThCs 32 MeTaJUIHYeCKHE IIPeAMETHI (TpyOBl, KpaHbI H T.I1.). 3aIIpelaeTcs BKI0YaTh H
BBIKITEFOUATh SIIEKTPOIIPHOOPEI MOKPBIMH pPYKaMH, a TaKXe IIOIb30BaThCSI HEHCIIPAaBHBIMH  IIIH
MMEIOIIHMH OT'OJIEHHEIE IIPOBOAA IIPHOOpaMI

-3allpelnaeTcs MPHHIMATE ITHIIY B XHUMHYeCKOH JTa00paTOPHH U IHTH BOJY H3 I1a00paTOPHOH ITOCYIRI. -
-KaTerOpHYECKH 3aIpeInacTcs IMpo0oBaTh PeaKTHBEL Ha BKYC,

-IIPU TIOITAJfaHHH Ha JMI0 WM PYKH OpPHI3T KOHIIEHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHMS BOIOH
IIPOMBITE CIIaOBIM PACTBOPOM COJBL. INENOYL CIIEAVET CMBIBATh O TeX IOP, IOKa YYAaCTOK KOXKH, Ha
KOTOPBI OHa IT0ITala, He MEPECTAHET OBITH CKONIB3KHM, 3aTEM ITPOMEITH CIIa0BIM PacTBOPOM VKCYCHOMH
KHCJIOTBl H HAJIOKHTh ITOBSI3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOPOM IlI€pMaHraHara Kaims (u3
aInTeyKH B TaOOpaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadoOThI BEIKIIFOYHTE H3 CETH BCE 3NEeKTPOIPHOOPHI, IIEPEKPHITh IoJ[auy ra3a H BOJBL B
nabopaTopHIO H yOpaTs pabouee MeCTo,

-000 BCEX HECYACTHBIX CIIYYasIX HEMEIJIEHHO COOOIATh IMPEIOJaBaTelIk0 WIH JIa00PaHTy.

I PAKmMUYeCKdA UdCHlb.

BzammMoericTBHE JNMEKTPOIIMTOB CIICAYCET PACCMATPHBATE KAdK PCAKIH MCEAAY HOHAMH. OTH PEAKITHIT
HAYT B CTOPOHY HanOolee IIOIMHOIO CBS3BIBAHHS HOHOB B TPYAJHOPACTBOPHMBIC, TﬂBDGﬁpﬂBHﬁIE H

MAJIOJHCCOLTHHPVYIOIIHE BEIICECTBA.

Hpir ey "'”‘“’”"“ﬁé‘ﬁﬁgh}'ﬁaﬁﬁ'ﬁa&ﬁ' ReC-PEATTRIT THCATD B MOICKVYIIAPHOM H HOHHOM BHJIC.
, SNEKTPOHHOWM NOANUCHLIO
'Ceptutbukat:  12000002A633E3D113AD425FB50002000002A6 ‘IB.
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[logGepute Takme peakTHBEI M3 HAXOMSIIUXCSA Ha ITOTKE, B3aHMOJEHCTBHEM KOTOPEIX MOKHO ITOITYUYHTH
OCaJKH CYIIb(HAa I[HHKa, THIPOKCHIA HHUKeISI H KapOoHaTa KalnbI[HI. OCajJKH JOJIDKHBEL OTCTOSTBCSL
Ilocne oTcTanBaHNs pacTBOPHI CIINTh, @ OCAJIKH COXPAHNUTH JIIS CIIEAYIOIIIX OITBITOB.

Onwvim Ne2. OGpa3oBaHHe ra3os.

K cynpduay 1mHKa, a 3arTeM K OCaJKy KapOoHaTa KaldbIMsg, NpHOaBHTH 2-3 MI pacTBOpa
XJIOPOBOAOPOAHONH KHCIOTHEI. Kakue rasel BeIAEISIFOTCA? OOpaTHTe BHHMAHHE, YTO BO BTOPOM CIIyYac
ITOMHMO raza o0pa3yeTcsa MaJIOIHUCCOIIMHPYIOIIEE BEINECTBO.

OIIBIT ITPOBOJINTE B BBITSKHOM IIKA(]y.

Onwvim Ne3. O0pa3oBaHHe MaJIOIHCCOLIHHPYIOIIETO AIEKTPOIHTA.

A. K ocagky rugpokcuHaa HHKeN (ombIT Nel) rmpuGaBHThE pacTBOp aMMHaka. OOpa3yeTcsl pacCTBOPHMBIH
MAIIOH CCOIHH YOI HOH TeTpaaMMHHHHKeTI(IT).

B. B npoOupky Hamire 2-3 M1 pacTBOpa XIOPOBOIOPOJHOM KHCJIOTBHI M IIOMECTHTE B HETO I'PaHVIIY
METAJUIMYECKOro IMHKa. HaOmromaTe HMHTEHCHBHOE BRIJIEIeHHE Bogopoaa. Jlo0aBHTE B IIPOOHPKY
IIENOTKY KPUCTAIIMYeCKOro arlerara Harpusa. OTMETHTH H3MeHEHHE B HHTEHCHBHOCTH BBIIEIIEHUS
BoHopoaa. HarmicaTe ypaBHeHIE peakIMy, KOTOopas ITPOH30IIUIA TTOCle IPHOABIeHHs alleTara HaTPIHsL
yKa3aTh ITPHYHHY 3aMeJICHH S ITPOIECCaA BRIAEIIEHHS BOJOPO/A.

Onwvim Nod. CMelleHe HOHHOI'O PaBHOBECH.

A. Hamures B npoOupky 3-4 MI JUCTHIIIMPOBAHHOH BOJBI, IIPHOABHUTEH KAIUIIO KOHIIEHTPHPOBAHHOH
YKCYCHOH KHCJIOTHI M 1-2 KaIllM HHIHKAaTOpa METHIOBOIO OpPaHKeBOro. Kakyro OKpacKy IPHHHMAET
pactBOp M IoueMy? CoOCTaBbTe YpaBHEHHE JHCCOIHAIIMH YKCYCHOH KHCIOTHI M BBIPAKEHHE IS
KOHCTAHTHI HOHH3AI[HI.

PasgemTs pacTBOp ITOPOBHY Ha ABe ITPOOHPKH M K OXHOH YacTH ITPpHOaBHUTH IEMIOTKY alleTara HaTPH S,
B300IITaTh H CPAaBHHTE OKPACKy PacTBOPOB B 00eHX IpodHpKax. /laTh OOBSICHEHHE OITBITY.

B. IIpoBecTH OITBIT aHATIOTHYHO IIPEABIAVIIEMY, B3SB BMECTO KHCIOTHEI PacTBOP aMMHMaKa, BMECTO
METIIOBOIO OpPaHKeBOro - (peHOI(TaleHnH H BMeCTO alleTaTa HaTpHS - XJIOPHJ aMMOHHS. JlaTh
OOBSICHEHHE, HCXOAS M3 KOHCTAHTHI PABHOBECHS.

Onwim Ne3. [TponseeeHHe pacTBOPHMOCTH MaIOPacTBOPHMBIX BEIIECTB.

BHectHn B rpoOupky 3 oropetrku 1 v 0,1 H pacTBOpa HHTpaTa CBHHIIA M J00aBHTh K HEMY HEMHOI'O
Oomnpine o o0bséMY 0,1 H pacTBOpa cynb(dara HaTpHA. [lomydeHHBIN OcaJ oK JOMKeH OTCTOAThCS. CIINTh
HaJIOCaJOYHYIO JKHAKOCTh (MIH oToOparh mHIeTkoH). K ocajgky mpHOaBHTHE 1 MI pacTBopa XpomaTa
Kalusg M IepeMernars. HaOmromare ITIOCTENIEHHOEe H3MEHEHHE I[BeTa oOcajka. Kakoe BellecTBO

oOpazoBanock? Ha oCHOBaHHH OIIBITA CHIeJIaTh BHIBOJ, O BEIHYHHE ITPOH3BeIeHH pacTBOpHMOCTH (I1P)

e —— e T T T AT T T T T T e T

MO R O T T T nOmMGRIT T CP0ft PIOT) ¢ aHHEIME TaOmuIpl. HarmcaThk ypaBHEHHMS
, ANEKTPOHHOW NOONMUCHIO
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OKCIIEPUMEHTAIIEHO OCYIIECTBUTE CIIEAVIOIIE ITPERPAIICHI:

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

COCTaBUTH YPaBHEHHS peaKI[H.

M3 »sTOro ormita CiIeayer, YTO HHOIAA B JIEBOH M ITPABOH YACTSAX YPAaBHEHHS MOI'YT OJHOBPEMEHHO
HAXOMHUTHCS MAIOAHCCOIMHPYIOIHE H TPYAHOPACTBOPHMEIE BEIECTBA. UTOOBI IPABWIBHO PEIITH
BOITPOC, B KAKYIO CTOPOHY CMECTHThCS PABHOBECHE, HYKHO ITPOU3BECTH VUET TAKHX KOIHYECTBEHHBIX
XapaKTEPHCTHK, KAK KOHCTAHTa JUCCOIHAIINI, IIPOU3BeJeHHE PACTBOPHMOCTH, KOHIIEHTPAI[HI HOHOB.

Ipebosanus K oghopmierHuro 1ad op anmopHoil papomsl U omuenmy:

| BrinonHeHe g1adopaTOpHBIX padoT COIMPOBOXKIAIOT 3armicaMH B J1adopaTOpHOM KypHaine. Ha
TUTYIIPHOM IJIMCTE JIaDOPATOPHOIO JKYPHAla JOJKHEI OBITH ITPEICTABIIEHBI. HA3BaHHE YHHBEPCHTETA,
(paMIUTHS H HHHIHAJIEL YYaIller ocs, HOMep Kypca H IPYIIIbI, Y4eOHBIH IO,

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

*HOMeDp PadoTHI H €€ Ha3BaHHE,

*IaTV BBITIOJIHEHHS PaboTHI,

*11€TIb PabOTHI,

*000pYIOBaHHE M MaTEPHAIIBI,

*KpaTKOE TEOPETHUYECKOE OIHCAaHME;

*HOMEDP H Ha3BaHHE OIBITA,

*KpaTKOE OICcaHHe X0o/ia pabOoThI ¢ YKa3aHHEM YCIIOBHIL TIPOBEIeHHS OIBITA,

*PHCYHKH M CXEMBI HCITOb3YEMBIX ITPHOOPOB,

*HAOIFOIEHH A,

*YPaBHEHHNS ITPOTEKAIOIINX PEaKIHI,

*pacYETHL, TaOIHIBI, I'Pad)HKH,

*BBIBOJIBI.

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

4. OTUET O IIPOBEAEHHON PaboTe MPOBEPSET M MTOAIIICHIBAET IIPEIIOAABATEND.

5K cmadue 3auéra 1o madopaTopHOMY IPAKTHKYMY IOITYCKAIOTCS CTYJAEHTHI, BBIIIOIHHBIIHE H
IOJITHCABIIE YV TIPEITOAaBaTelIsd BCE AOMAIHHE H ITabopaTOpHEIe padOThHl, CHABIIHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIHE B padOTe CEMHHAPOB.

0.CTYAEHTHL, MTOMYYHBIIIE 3a4ET IO JIaOOpaTOPHOMY IMPaKTHKYMY, JOITYCKAIOTCS K caue 3K3aMeHa I10
KYPCY HEOPraHHYECKON XHMIH.

KoumpoJibtbie 6onpocst :

1 M

_ﬂﬁi{;ﬂfﬂéﬁfﬁﬁﬂﬂﬁﬁﬁﬁm“m T TTDHBICE YPABHCHH A pEElB.I[I]ﬁ EBHIIMG,I[EﬁGTEI[H B
‘ SNEKTPOHHOW NnoarincCeio —
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2. CocraBbTe II0O [JBa MOIEKYIIIPHBIX VPaBHEHHS PeaKIMil, KOTOpPble BBIPaXKarOTCI HOHHO-
MOJIEKYIISIPHBIMH YPaBHEHH SIMH

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

3. MOXHO ITH IIPHTOTOBHTH PacTBOP, COAEp KAl OJJHOBpEMEHHO CIeIYIOIHe Maphl BemmecTB: a) KOH
H Ba(NO3)2; 6) Cr(OH)z u NaOH; B) Pb(NO3), u KCI; r) CuCl, u NaxS? IlpeacraBbTe BO3MOKHEIE
PeaKIHH B MOIEKYJIIPHOM H HOHHO-MOJIEKYIISIPHOM BHJIE.

4. CmvenmmBaroT norapHo pacTBopel: a) KOH u Mg (NOs)z; 6) L12COsz u HCI, B) Fe(NO3)s 1 KOH; 1)
NH4Cl u NaOH. B xakux cnydasx peakiiH IPaKTHYeCKH ITOHAYT O KoHIla? IIpeacraBpTe HX B
MOJIEKYIIIPHOM H HOHHO-MOIIEKYILIPHOM BHJIE.

5. CocTaBpTe MOJIEKYISPHBIE H HOHHO-MOJIEKYILIPHBIE YPaBHEHHS PpeaKI[Hi B3aHMOJEHCTBHS B
pacTBopax Mexay: a) BaCOz u HNOs; 6) Fe2(S04)3 1 KOH;, B) HCI u K»S; r) CH;COOK u HCI.

6. CocTraBpTe MOJIEKYISPHBIE H HMOHHO-MOIEKYILIPHBIE YPAaBHEHHS peEaKi[Hil B3aHMOJEIHCIBHSI B
pacTtBopax Mexnay: a) Mg(OH)> n CH3COOH; 6) NH4Cl u NaOH; B) Ca(OH)2 n K2CrOs; 1) AICl3 1
Ba(OH)..

Cnucok aumep amypaut.

1. MeTomuueckie VKa3aHHS IO BBIITOIHEHHIO ITa0OpaTOPHEIX PadoT MO JUCLMIUIMHE « XHUMISD) IS
CTYAEHTOB HaltpariIeHHI MoAroTOBKH 08.03.01 CIpOoHTENBCTBO.

2.Mertoauueckne VyKa3zaHHS I OOYYAIOIMMXCA IO OPraHH3alHH H IIPOBEIEHHIO CAMOCTOSTEIILHOH
pabOoTEI IO JUCIIHIUIHHE « XHMHSD) IJIS CTYAEHTOB HallpaBiIeHHS IToAroToBKH 08.03.01 CTpoHTENLCTBO.
3. .Heopranmdeckass XuMHS | OneKTpoHHBIH pecypc| : mabopaTopHblil ITpakTHKYM / C.A. Cokolora [H
op.]. — DeKkTpoH. TeKCTOBBIe JaHHBIE. — BoponHek: BopoHexckHil I'ocymapCcTBeHHBIH ATpapHEIH
YHupepcureT uM. Mmmieparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — PexuM goctya:
http://www.iprbookshop.ru/72709.html

4. Heopranndeckass XHMHS | OIeKTpPOHHBIN pecypc| : madopaTopHblii MpakTHKYM / O.B. J[psIKOHOBa [H
op.]. — DIeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHek: BopoHeXckHIl 1'ocymapCTBeHHBIH ATpapHBIH
Yuupepcurer M. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexxuM AOCTYIIA:
http://www.iprbookshop.ru/72708.html

JladbopaTopnas padora Ne 8
Tema: I' maposms

Ilenw padomsl: V3yueHne paboTel pH-MeTpa H onpefenerne pH HeRTpaIbHOT0, KHCIOr0o H IIETOYHOTO

PacTBOPOB C IIOMOHIBIHO pH-METpEl:, BH3YAIIbBHOC OIIPCACIICHIIC IIBECTOB HHIHKATOPOB JIAKMYCA,

pramTrman AT M“ﬁﬁﬁ?ﬁ%ﬁ?h%ﬁﬁiﬁ&’ﬁwgm” »rraftrraqp HOM, KHCTOM M IIETTOYHOH Cpejie, ONpelelIeHie
| ANEKTPOHHOW NOONMUCHIO |
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Dopmupyemobre Komnemernuuu: OIIK-1.

TEﬂpEﬂIHHECHﬂH HACHb.

['ugpom3 — 3TO pas3loKeHHe BEMIECTB BOJAOH. Boma — OMHO M3 caMBIX aKTHBHBIX BellecTB. OHa
IeHCTBYeT Ha caMble pa3IIHYHbIE KIACChl COSJIHHEHHI: COJH, YITIEBOABL, OSIKH, 3(PHPHI, KHPBI H T. .
[Ipu rugpormize coeHHEHHI HEMETAIUIOB OOBIYHO O0pa3yIOTCS ABE KHCIIOTEI, HAITPHMED:

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

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

B HeopraHmuecKoil XUMHH Yallle BCETO ITPHXOAUTCS HMETh JEII0 C THAPOIH30M COJIEH, T.€. ¢ OOMEHHBIM
B3aHMOJIEHCTBHEM HOHOB COIIM C MOJIEKYIIAMH BOJIBI, B PE3yIbTATE KOTOPOr'O0 CMEI[AETCS PAaBHOBECHE
BIIEKTPOIHTHYECKOH JUCCOL[HAIIMH BOIBI.

['Hapom3oM com Ha3kIBaeTCI OOpaTHMOE B3aMMOJEHCTBHE HOHOB COIIH ¢ HOHAMH BOJBI, IIPHBOISIIIEE
K H3MEHEHHIO PaBHOBECHS MEXY HOHAMH BOJIOPOia H THAPOKCHIA B PACTBOPE.

['Hapormms SBiseTcs pe3ylIbTaToM ITONSPH3AIMOHHOIO B3aHMOAEHCTBHSA HOHOB COIIH C HX THAPATHOH
000IIOYKOH B BOJHOM pacTBope. UeM 3HaUMTEIbHEE 3TO B3aHMOJAEHCTBHE, TEM HHTEHCHBHEE IIPOTEKAET
THAPOIIN3. YIIPOIIEHHO CYIIHOCTE IIPOIiecca THAPOIH3a MOKHO IIPEeACTaBUTE CIEAYIOIIIM 00pa3oM.
Katnmonsr K" CBSA3BIBAIOTCA B PacTBOPE C THAPATHPVIOIMMH HX MOJIEKYJIAMH BOJBLI JOHOPHO-
AKI[EIITOPHOI CBS3bIO, JOHOPOM SBIISIOTCS aTOMBI KHCIIOPOZAAa MOJIEKYIIBI BOIBI, HMEIOIHE JBE
HETIOMIETIEHHEIE 3JIEKTPOHHBIE IIAphl, AKI[EIITOPOM - KaTHOHBI, HMEIOIHE CBOOOJHBIE ATOMHEIE
opOuranu. Yem OomnbIlle 3apsaa KaTHOHA H YEM MEHBIIE €r0 pasMep, TEM 3HAUNTEIbHEE IMOJIIPH3YIOIIEE
neficteue K™ Ha H.O.

AHHOHBEI AN~ CBA3BIBAIOTCS C MOJIEKYIIAMH BOJBI BOAOPOJHON CBS3bI0. CHIIBHOE BO3IAEHCTBHE AaHHOHOB
MOXKET ITPHBECTH K ITOIHOMY OTPBIBY ITIPOTOHA OT MOJeKymIsl H.O — BOmoOpoaHas CBS3b CTAHOBHTICS
KOBAJICHTHOH. B pesynprare odpasyercs KHcnora Wi aHioH tHia HS™, HCO3  u 1. 11.

BzanMmozmencTBHe aHHOHOB AN~ ¢ IIPOTOHAMH TeM 3HAUHTelbHee, YeM OOIBIIE 3apsj aHHOHA H MEHBIIIE
ero pagnyc. Takmm o0pa3oM, HHTEHCHBHOCTE B3aHMOJIEHCTBHS BEINECTBA ¢ BOIOH OIPENeIIIeTC s CHIIOH
nonsapu3yiomero BmusHHI K" m An~ Ha monexkymsl H»>O. Tak, KaTHOHBI 3JIeMeHTOB ITOOOYHBIX
TIOATPYIOI M HEMOCPEACTBEHHO CIIEAVIOM[HX 3a HHMH 3JIeMEHTOB ITOABEprarorcsa 0oilee HHTEHCHBHOMY
THAPOIIN3Y, YEM APYIHE MOHBI OAHHAKOBEIX C HHMH 3apsaa M paguyca, TaK Kak sapa IEPBBIX MEHEE
3(p(peKTHBHO PKPaHHPYIOTCA d-3JIeKTPOHAMH.

'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

AOKYMEHT NoarnMcCAH
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Peaxius rugpornmsa:

K2S03+ H20 <> KOH + KHSO3

SO;*+ HOH <> HSO3™ + OH~

[Ipu rugpomise cMelaeTcsd paBHOBECHE AHCCOIMAIMH BOJBI BCIEACTBHE CBI3BIBAHHS OJHOIO H3 €€
HoHOB (H™ mmm OH') B cmaGeiii »nekTpoinuT conH. IIpum cBsBeiBaHHH HOHOB H™ B pacTtBOpE
HaKaIUIMBArOTCS HOHBI OH™, peakimsa cpeabl OvAeT INENOYHAs, a IPH CBA3BIBAHHH HOHOB OH™
HaKaIUIMBaOTCSI HOHEL H™ - cpema Oyaer KHciasl.

Pas3miyaroT YeThIpe BapHaHTa JEHCTBHS BOABI HA COMIH.

1. EclIH KaTHOHBI H aHHOHBI HMEIOT HeOONIbIIHE 3apsaabl H OONBIIHE pasMEpPEB, TO HX ITOISPH3VIOIIEE
BIIMSHHE Ha MOJIEKYIBl BOJBI HEBEIHKO, T. €. B3aUMOAcHCTBHe coilH ¢ H>O mpakTHyeckn He
ITPOHCXOIHUT. OTO OTHOCHTCS K KaTHOHAM, THAPOKCHIBI KOTOPHIX SBILTIOTCS INejIouyaMH (Hampumep, K*
n Ca”") H K aHHOHaM CIUIBHBIX KHcIoT (Harpumep, Cl™ u NO37). ClieioBaTenbHo, coni, obpazoeanHuvie
CLUIbHBIM OCHOBAHIIeM 1L CLTbHOLL KILCAOMOL, 210ponu3y He noogepzaiwnica. B 3TOM ClIIydyae PaBHOBECHE
IIUCCOILHALIH BOJIBI

H>O < H"+ OH™

B IIPHCYTCTBHH HOHOB COJIH IIPAKTHYECKH He Hapymaercsa [losToMy pacTBOpBEl TakHX COJIEH
HeHTpanbHBI (pH = 7).

2. Ecn conw obpaszoeana xamiionom CuibHO20 OCHOGAHLSA 1l AHUOHOM CAADOLL KUCI0M bl (S*, CO3*, CN~
H JIp.), TO nupoucxooum uoponus no auuony. Ilpumep — ruapomns comu CH3;COOK. HMonbl comm
CH3;COO™ u K" B3anmojelicTByroT ¢ HoHaMH H™ 1 OH™ u3 Boxasl. IIpn sToMm arerar-nonsl (CH3COO™)
CBSI3BIBAIOTCS ¢ HOHAMH Bogopojia (H™) B Momekyiml cimaboro »31eKTpoIHTa - YKCYCHOH KHCIIOTBI
(CH3COOH), a monsr OH™ HakarmBaroTcs B pacTBOpPe, COOOINAasa eMy IIEIOYHYIO PeaKI[HIO, TaK KakK
HoHBI K* He MoryT cBsr3aTh HOHEI OH™ (KOH gBisieTcs CHIIBHBEIM 31eKTpomruToM), pH > 7.
MONeKYISIpHOE YpaBHEHHE THAPOIIH3A;

CHsCOOK + H,0 « KOH + CH;OOH

[IomHOe HOHHOE YpaBHEHHE THAPOIIH3A;

K"+ CH;COO™ + HOH « K"+ OH™ + CH3COOH

COKpAIllEHHOE HOHHOE YPaBHEHHE THAPOIIN3A;

CH3;COO + HOH <« OH + CH3;COOH

I'mapom3 comu NaxS mporekaeT cryneHuaTo. Conb oOpa3zoBaHa CHIBHBIM ocHOBaHHeM (NaOH) m
cnaboil AByxocHOBHOI kucioroil (H»2S). B sToM cayuae aHHOH colM S°~ CBS3BIBAaeT HOHBI HY BOmBI, B

pacTBOpe HakarmBaroTcsd HOHBI OH™. YpaBHeHHe B COKpallleHHOH HOHHOH H MOJIEKYIISIpPHOH (popMe

T arm e e Tre
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II. HS + HOH <> H.S + OH

NaHS + H,O <> NaOH + H»S

Bmopas cmynens oudponusa npaxmudeckii He HpPOXOOum Hpi O0ObIYHBIX YCA0GUAX, TaK Kak,
HaKaIuInBasch, HOHEI OH™ cooOImaroT pacTBOPY CHIIBHOMIETIOYHYIO PEAKIIHIO, YTO IIPHBOAHT K PeaKIHI
HelTpalH3al[HH, CABHIY PaBHOBECHS BIIEBO B COOTBETCTBHHM ¢ IpHHIMIIOM Jle Illartempe. IloaTomy
THAPOIH3 colel, oOOpa3OBaHHEIX CHJIBHEIM OCHOBAaHHEM M ClI1alOH KHCIOTOH, TITOJABIISIETCS
ITpHOABIIEHHEM II[ETIOYH.

YeM Oonbllle IMOISPHU3VIOIIEE BIHMSHHE AHHOHOB, TEM HHTEHCHBHEE THAPOIN3. B COOTBETCTBHH C
3aKOHOM JEHCTBHS MAacC 3TO O3HA4YaeT, 4YTO THAPOIHM3 IIPOTeKaeT TeM HHTEHCHBHee, 4YeM clabee
KHCIIOTA.

3. Ecmt conw Gﬁpﬂ?ﬂﬂﬂ}tﬂ KAMHUOHOM CJ’IHE;GEG OCHOBAHUA U AHUOHOM CLIbHOLL KUCAONnsl, Mo
npoucxooum 2uodponus no kamuony. Hampumep, 310 mMeeT MecTo IpH rugponnsze coau NH4Cl (NH4OH
- cmaboe ocHoBaHue, HCI - cupHasg xucimora). OtOpocnM HoH Cl7, Tak Kak OH ¢ KaTHOHOM BOJIBI JaeT
CIUIBHBIH 3IIEKTPOIINT, TOrJla YPaBHEHHE THAPOIH3A ITPHUMET CIIEAYIOIIII BH/I:

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

NH4Cl + H,O <> NH4OH + HCl] (MonekymnspHoe ypaBHEHHE)

M3 coxpalneHHOro ypaBHeHH I BHAHO, YTO HOHEI OH™ BOABI CBA3BIBAIOTCS B CIIAOBIH 3EKTPOIIHT, HOHEI
H™ HakarmBaroTCs B pacTBOPe M cpelia cTaHOBHTCS KHcyoi (pH < 7). JloOaBiieHHe KHCIIOTEI K pacTBOPY
(BBeZeHHE ITPOYKTa PeaKIHH KaTHOHOB H™) c/BHTaeT paBHOBECHE BJIEBO.

I'mapom3 comy, o0pa30BaHHOH MHOIOKHCIIOTHBIM OCHOBaHHeM (Harpumep, Zn(NO3z)2) mpoTrekaer
CTYIIEHYATO I10 KaTHOHY CJ1a00r0 OCHOBAHM L.

[. Zn** + HOH <> ZnOH" + H* (cokpalleHHOe HOHHOE YPaBHEHHE)

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

Honrsr OH™ cesmeIBatoTC B citadoe ocHoBaHHe ZnOH™, HoHEI H™ HakaruHBaroTC4.

Bmopas cmynenv cudponusza npaxmuuecki He HpoOUCXOOUN NPl OOGIYHBIX VCA06UAX, TaK KaK B
pe3yIbTaTe HaKOIUIEHHS HOHOB H™ B pacTBOpe co3jaeTcs CHILHOKHCIASA cpella H PaBHOBECHE PeaKI[HH
THAPOIIN3a IO 2-0H CTYIIEHH CMEIIEHO BIIEBO:

II.ZnOH™ + HOH <> Zn(OH)> + H" (coxparnieHHOe HOHHOE YpaBHEHHE)

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

O4eBHIHO, YeM cltabee OCHOBAHHE, TeM ITOIHEE HAET THAPOIIHS.

4. Conv, obpazoeanHas KamiloHoOM c1ab020 OCHOGAHUS U AHUOHOM c1aboll KucAombl, HOOGep2aencs

2UOpONU3Y NO KAMUOHY U no auuony. Ilpumepom ciryxuT Iporecc rugponusa comm CH3;COONH;4.
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['Hapomms TakixX cOJIeil IMPOTEKAET OYEHD CIUIBHO, IIOCKOIBKY B PE3YibTaTe €ro o0pasyroTcs H cradoe
OCHOBAHHE, M ci1adas KHCIIOTa.
Peakiius cpeisl B 3TOM CIIyVYae 3aBHCHT OT CPaBHUTEIIBHOH CHJIBI OCHOBAHHS M KHCIIOTHI, T.€. OT HX
KOHCTAHT JHccorHaiH (K):

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

e ecmu Ky (ocHoBaamd) < Ky (k#cmoTsI), To pH < 7.
B ciyuae ruaponnza CH3;COONH4:
Ky (NH4OH) =1,8-107; K (CH;COOH)=1,8-10,
ITO3TOMY PeaKI[Hs BOJHOI'O PacTBOpa 3TOH COJIHM OyAeT MoYTH HelTpanbHoH (pH = 7).
Ecnu ocHOBaHHE H KHCIIOTa, 00pasyIOIlHe COJIb, SBIISIOTCS HE TONBKO CIA0BIMH SEKTPOIUTAMI, HO H
MaJIOPaCTBOPHMEI IJIH HEYCTOMYHBEL H paslaraloTcsd ¢ oOpa30oBaHHEM JIeTYYHX IIPOAYKTOB, TO B 3TOM
CIIyyae THAPOIIM3 COJHM IIPOTEKAaeT II0 BCEM CTYIIEHSAM JO KOHIa, T.€. M0 oOOpa3oBaHMSI CIaboro
TPYZHOPACTBOPHMOI'O0 OCHOBAHHS H CIIa00H KHCJIOTHL. B 3TOM CIIy4ae pedb HJAET 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 cymb(HA aTIOMHHHS He MOJKET CYINECTBOBAaTh B BHJIE BOJHBIX PACTBOPOB, MOMKET OBITH
IIOIIYYEH TOIBKO " CYXHM CIIOCOO0OM", HAIIpHUMED, H3 SIIEMEHTOB IIPH BEICOKOH TEMIIEPATYPE:
2A1+3S —F— ALS;,
H JOJDKEH XPAaHHTHCS B TePMETHYECKHX COCYIaxX, HCKITFOYAFOIIX ITOMAafaH e BIIarH.
Peakiineit oOMeHa B BOJHOM pPacTBOPE TaKHe COEMHHEHHS Hellb3d ITONYYHTE. [IpH B3aHMMOIEHCTBHI
comeii Al1°*, Cr’* u Fe’* B pacTBOpE ¢ cynbduIaMi X KapOoHaTaMH B 0CaJ0K BBIITALAIOT HE CYIb(MIIBL H
KapOOHATEI STHX KaTHOHOB, a X I'HAPOKCH/IHI
2AICI; +3NazS +6H,O — 3H»2ST + 2AI(OH)3| +6NaCl
2CrCls + 3Na2CO3 + 3H20 — 2Cr(OH)s3 | + 3CO2T + 6NaCl
B paccMOTpeHHBIX MpHMepaxX MPOHCXOJUT B3aHMHOE YCHIIEHHe THAponH3a ABYX coieil (AlCl; m NazS
win CrClz u NaxCO3) u peakiiyd HAET JO KOHIIA, TaK KaK ITPOIYKTHI PeaKIHH BBIICISIOTCS H3 pacTBOpa
B BHJ[e OCaJKa H rasa.
['napomms comeil B psfie CIIy4aeB MOXET ITPOTeKaTh O4YeHb CIIOKHO. (IIpocThle ypaBHEHHS peaKIHH
THIPOIH3a B OOIIENPHHATOH 3aIllCH YacTO SBISIOTCS YCIOBHBIMH.) IIpOMYKTBI THIPOIH3a MOKHO
YCTAHOBUTL JIMINF HAa OCHOBAaHHH aHAIMTHYECKOrO HcclIedoBaHHA. K mmprMepy, IIpOAYKTaMH
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pacTBopaX Be“" B OCHOBHOM OOpa3yroTcs MHOTOSIEpHBIe KOMIDIEKCHI cocraBa [Bei(OH)s]’"; B
pacTBopax Sn°* oOpasyrorcs kKomimiekcHble HOHBI [Sni(OH)4)**, [Sn2(OH)2]°", [SnOH]*; B pacTBOpax
Bi’* Hapamy c¢ [BiOH]*" Haxomsarcs KomInIeKcHEIEe HOHBI cocTaBa [Bis(OH)12]°*. Peakipm rumpomnmsa,
IIPHBOASIIHE K 00pa30BaHHIO ITOJIHSIEPHBIX KOMITIEKCOB, MOJKHO ITPEICTaBHTh CIeIYIOIIHM 00pa30M:
mM** 4+ nH,O <> Mpu(OH), ™% - M+ 4 nH*,

IJe m H3MeHSeTca oT 1 10 9, a n MOXeT IpHHHMATh 3HaueHHSI OT 1 mo 15. Takoro poma peaxifHi
BO3MOKHBI 711 KaTHOHOB Oonee 4eM 30 3IeMEHTOB. Y CTAaHOBIEHO, YTO KaKJIOMYy 3apsay HOHa B
OONBIIMHCTBE CIIYYAcB OTBEYAET OIpPelelleHHasd GopMa KoMmIviekca. Tak, JUIS HOHOB M?' XapakTepHa
dopma xumepos [M2(OH)]*, st nonoB M — [M*(OH).]*", a mna M* — popma [M2(OH)3]** u Gomee
cIIoHEIe, HarpuMep [ Zr4(OH)s]®* .

[IpH BBICOKHX TeMIlepaTypax H OONBIINX 3HaUYeHHIX pH 00pa3yroTcs H OKCOKOMITIEKCHI:

2MOH < MOM + H>O um

{.'IH 'EI
Ny E i\ e ~M-0-M-0-M- + nH30
f"f “of \0
HarprmMep,

BiCls; + H2,O — Bi1(OH).Cl + 2HCI

Katnon Bi1(OH)," 1erko TepseT MOJIEKYIIy BOJBI, 00pa3ys KaTHOH BHCMYTHIIa B1O™, KOTOPBIH ¢ XITOPH/I-
HOHOM JIaeT OEJIbIH KPHCTAIUIHYECKHH OCa0K:

Bi(OH).Cl — Bi10OCl| + H»0.

CTPYKTYPHO IOIIMSAEPHBIE KOMIUIEKCEI MOKHO TIPEACTABUTL B BHIE OKTa’3APOB, COCMMHEHHBIX MEXIY
cOOOH ITO BepIHHE, peOpy HIIH I'PaHH IIOCPEACTBOM Pa3IHYHBIX MOCTHKOB (O, OH u ap.).

CIIOKHBIH COCTaB HMMEIOT IIPOAVKTBI THIPOIH3a KapOOHATOB psAAa MeTaluIoB. Tak, IIpH
B3aHMOZEIICTBHH PacTBOPHMEIX coneil Mg*t, Cu®*, Zn®*, Pb** ¢ xapOOHATOM HATPHSA 0GPa3yIOTCS HE
cpeiHHe KapOOHAThI, a MeHee  PaCTBOPHMBIE 2udpokcokapbornamst, HanpuMep Cux(OH).COs,
Zns(OH)e(CO3)2, Pba(OH)2(CO3)2. B xadecTBe mpHMepa MOKHO IIPHBECTH PeaKIHH

5MgS04 + 5Na2CO3 + H20 — Mgs(OH)2(COs)s| + 5NaxSO4 + CO21

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

KonmnyecTBeHHO THAPOIIH3 XapaKTePH3YETCA CTENEHBIO THAPOIN3a 7 H KOHCTAaHTOH THApoiIH3a Kr.
CTerneHb THAPOIH3a ITOKa3bIBaeT, KakKas 4acTh COJIH, cojepxkarnascsa B pacTBope (Cug), IOABEpPIiIach
THIPOITH3Y (Ciimy) H PACCUHTHIBAETCSA KaK OTHOIIEHHE:

h = Cut rug / Car (100%).

(MIaDIrmrn IrTA TTTa_NAANATIIUINTA TTNNTTanna TIITNATIIIS S h < 1 -;::1[][]9/ 9 71 HED6 ATHMOLO TH OIi’3A
[IOKYMEHT NOANUCAH ( 0), &l p ap

| SNEKTPOHHOW NOANMNCHIO
|Ceptucbukar:  12000002A633E3D113AD425FB50002000002A6

~Bhnageneu: Webayxoea TateAHa AnekcaHapoBHa

CHAPOI3d 3dBHCHT OT KOHLCHTPALH COJIH H

Nencreutened: ¢ 20.08.2021 no 20.08.2022



B pactBOopax ¢ yMEPEeHHOH KOHIEHTPaIieH PacTBOPEHHOI'O BEIECTBA CTEIIEHh THAPOIN3a IIPH
KOMHATHOH TeMIlepaType OOBIYHO HeBemHKa. g coieH, o0pa30BaHHBEIX CHJIBHBIM OCHOBAaHHEM H
CIUIBHOH KHCJIOTOH, OHA ITPaKTHYECKH pPaBHAa HYIIXO, U1 CONIeH, 00pa30BaHHEIX CIIa0bIM OCHOBAHHEM H
CIUIBHOH KHCJIIOTOH HIIM CHJIBHBEIM OCHOBaHHEM H clIa00H KHCIIOTOH, OHa cocTaBisIeT = 1%. Tak, amns
0,01 M pactopa NH4Cl h=0,01%: nins 0,1 H. pacteopa CH3COONH4 h = 0,5%.

['maporms — rporiecc 00paTHMEBIH, ITOATOMY K HEMY ITPHMEHHM 3aKOH JeHCTBYIOIIIX Macc.

Kouncmanma 2uoponusza ecmv KxoHcmanma paenogeciis npoyecca 2uoponiiza, H 110 CBOEMY (PH3HUYECKOMY
CMBICITY OIIpeIeNsaeT CTENeHh HeoOpaTHMOCTH THApoinH3a. Yem Oombine Kr, TeM HeoOparHMee
THAPOIH3. Kr HMeeT CBOe BRIpaKeHHE JJIS KaK 0TI 0 CiIy4asi THAPOJIH3a.

BriBeieM BEIpaKeHHE IS KOHCTAHTHI THPOJIM3a COIMM cl1al0O0H KHCIOTHI M CHJIBHOI'O OCHOBAHHS Ha
nprMepe NaCN:

NaCN + H>O <> NaOH + HCN;

Na" + CN™ +H20 <= Na" + OH™ + HCN;

CN™ + H20 <> HCN + OH™

Kpeew = [HCN][OH™] / [CNT][H20].

[H2O| mMeeT HaHOOIBITYIO BEIIMYHHY, KOTOPas B X0OJie PeaKI[HH ITPpaKTHYECKH He H3MeHIETCS, IT03TOMY
€e MOJKHO VCIOBHO CYHTaTh IIOCTOSHHOH. Torga ITOMHOXKHEB YHCIHTEIL H 3HAMEHaTellh Ha
KOHIIEHTPAIIHIO ITPOTOHOB H BBEIS ITOCTOSHHYIO KOHIIEHTPALHIO BOALI B KOHCTAHTY, ITOJTY UM

KpaBH [HEO] = KW / Kﬂ(mcn} = KI'

Tak Kak [HCN] / [HT][CN™] = 1/ Kngaen

[Tockonbky Kw BemidnHa rocTosHHas M pasHa 107! | oueBmaHO, yTo yem MeHbIne Ky cr1aGoil KHCIIOTEL
AHHMOH KOTOPOH BXOJHT B COCTaB COIIM, TeM OOmnbIle Kr.

AHaAJIOTHYHO, /I COJIH, THAPOIH3YIOIIeHCS 1Mo KaTHOHY (HarmpuMep NH4Cl), mmomyamm:

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

Kpaew = [NH4OH][H™] / [NH4™|[H20]

Kr = Kpan [H20] = Kw / Koan

B 5ToM BBIpakKeHHH YHCIHTEIh H 3HAMeHaTellb APoOH YMHOXKHIH Ha [OHT]. OdeBHAHO, YTO UeM
MeHbIe Ky crmaboro oCHOBaHM L, KaTHOH KOTOPOI'O BXOAHUT B COCTaB COJIM, TeM OonbIle Kr.

Ecmn comp oOpazoBaHa ciaOBIM OCHOBAaHHEM H cila0oH KuHceinoroH (Ha mpumepe NH4CN), TO
COKpAIllEHHOE YPaBHEHHE THIPOIH3a HMEET BH:

NH4" + CN™+ H20 <+ NH4OH + HCN

Kpaex = [NH4OH] [HCN] / [NH4™][CN7],

T'-:' o e N T A T T Y TFTFCr T:'r- Ty AT O T Yy I rae EATry + . -
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Kak ciaemyeT W3 IpPHBEIEHHBIX BBIPAXKEHHI, KOHCHIQHIMA 2UOPONLU3A O0OPAMHO HPONOPYLIOH AIbHA
KOHcmaume ouccoyuayuil c1abo2o saexmponima, Y4acTBYIOIIETO B OOpa30BaHHMH CONH (ECIH B
o0pa3oBaHMH COJIM VYacTBYIOT JBa ClIabeIX »dIeKTpoimra, To Kr o0paTHO IpomopIiiHOHAIbHA
ITPOH3BEJIEHHIO HX KOHCTAHT JHCCOLTHALIHH ).
PaccMoTpHM rHAPOIIH3 MHOr03apsaHoro HoHa. BospMeMm NaxCOs.
[. CO3* + H,O « HCO3™ + OH™
Kray = [HCO37][OH™] / [CO3*][H20] x ([H*] / [H*]) = Kw / Kgqn),
TO €CTh B BHIPaKEHHE JJI1 KOHCTAHTHI THAPOJIM3a 10 IIEPBOH CTYIIEHH B 3HAMEHATEJIb BXOIUT BTOpas
KOHCTAHTA JHCCOIHALINH, H U1 BTOPOH CTYIIEHH I'HIPOIIH3a
I[I. HCOs; + H20 « H:COz+ OH™

Kran = [H2CO3][OH™] / [HCO37][H20] > ([H™] / [H']) = Kw / Ky
Knay = 4x107 Kgap=2.5x10"°
Kran=5.6x10"" Kryy=1.8x10"
Taxum obpazoM, Krqy >> Krgp, KOHCTaHTa, a CIEJOBATElIbHO, H CTEIIEHh IIEPBOH CTaAHH THIPOIH3a
MHOT'O OOIBIIE ITOCTIEMYIOIIHX.
Cmenens eudponiiza SIBIAETCS BEITHYHHON aHAJIOTHYHOH CTEIIeHH JHCCOIHAI[HH. B3aMOCBI3b CTEIIEHH
H KOHCTAHTHI THAPOII3a aHaJIOTHYHA TaKOBOH IS CTEIIeHH M KOHCTAHTHI JHCCOLHAIHII.
Ecin B oOmeM ciydyae HCXOMHYIO KOHI[EHTPAI[HIO AHHOHA CIaO0OH KHCIOTHI O003HAuMTh depe3 Co
(Mmomb/11), TO Coh (MOIB/I) — KOHIIEHTPAIF TOH YacTH aHHOHAa A~, KOTOpas ITOABepriachk THAPOIH3Y H
o6pazoBaniock Coh (Monb/1m) cnaboit kueimorsl HA 1 Coh (MOIIB/IT) THAPOKCHIHBIX TPYIIL.
A™ + HO < HA + OH",
Co-Coh Coh Coh

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

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

OueHb ITOXO0Ke Ha 3aKOH pazdaBiieHHs OCTBaIbIA.
MoxHO paccunTarhk pH pacTBOpa, eClIH H3BECTHBI Co H . YUHTBIBAS, YTO

[HA] = [OH | = Coh, momyImM:

Kr=Coh-Coh / Co=[OH])*/ Co, oTKYza

[OH™] = VKrC..
AHAJIOrHYHO, MOKHO ITOKa3aTh, YTO ITPH THAPOIH3E 110 KATHOHY

[H'] = VKr Co.

TaximM oOGpa3oM, clTOcOOHOCTh CONEH ITOABEPraThe s THAPOIN3Y 3aBHCHT OT JBYX (PaKTOPOB:
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1) JloGaBieHHe OJHOMMEHHEIX HOHOB. IIOCKOIBKY ITpH OOpaTHMOM THIPOIH3€ YCTaHABIIHMBACTCS
IUHAMHYECKOE PABHOBECHE, TO B COOTBETCTBHH C 3aKOHOM JIEHCTBHS MAacC PaBHOBECHE MOXKHO
CMECTHTH B TY WIH HHYIO CTOPOHY BBEJIEHHEM B PacTBOP KHCIIOTHI IIH OCHOBAHHSA. BBeJeHNE KICIIOTEI
(katTrHoHOB H™) ImomaBiseT THAPOIH3 II0 KaTHOHY, AoOaBlleHHe Ineno4yH (anmoHoB OH™) momamiiser
THAPOIIN3 I10 aHHOHY. DTHM YacTO ITONIB3YIOTCS IS YCHIEHH S IIH IIOAaBIEHH S IPOLECCa THIPOII3a.

2) U3 popmymnsl A1 h BHAHO, UTO paszbaeneriue cnocobemeyem 2uoponusy. POCT CTelleHH THAPOIH3a
KapOOHaTa HaTPHS

Na>COs; + HOH <> NaHCO3 + NaOH

3) lloBBIIIEHHE TeMIIEpPATYpPBl  CIIOCOOCTBYET THAPOIH3Y. KOHCTaHTa JHCCOLHAI[MH  BOJEI
YVBEIIHYHBAETCS ITPH ITOBBIIICHHH TEMIIEPATYPHI B OONIBINEH CTEIEeHH, YeéM KOHCTAHTHI JHCCOIHAL[HH
IIPOAYKTOB THAPOIH3a - CIa0BIX KHCIIOT M OCHOBAHHI, ITIOSTOMY IIPH HarpeBaHHH CTEIEHbh THAPOIIH3a
BO3pacTaeT. K 3roMy BEIBOAY JIETKO IIPHIITH M HHAYe: TaK KaK Peaki[isd HEHTpaM3alii 3K30TepMHYHAa
(DH= —-56 x/[’/MOJIB), TO THAPOIM3, OYAYYH IPOTHBOMNOIOKHBIM €H ITPOIIECCOM, 3HIOTEPMHUYEH,
II03TOMY B COOTBETCTBHH C IIpHHIHIIOM Jle [IlaTeirbe HarpeBaHHE BBI3BIBAET YCIIIEHHE THAPOIIH3A.

B xuMmyeckoH IpaKTHKE BeChMa PacIlpOCTpaHeH THAPOIM3 II0 KaTHOHY colel, 00pa30BaHHBIX
MHOTO3apSIHBIM KaTHOHOM H OJHO3apsSAHBIM aHHOHOM, Hanpumep AlCl3. B pacTBopax 5THX colei
MEHEE JHCCOI[HHPOBAHHOE COEQHHEHHE 00pa3yeTcsa B pe3yibTaTe MPHCOEAHHEHHSI OQHOIO THIPOKCH]I-
HOHA K HOHY MeTallla. YUHTEIBasL, 4To HoH Al** B pacTBOpe T'MIpaTHpOBaH, NIEPBYIO CTAHIO THAPOIH3A
MO’KHO BBIPA3HTh YPaBHEHHEM

[Al(H2O)6]’* + HOH « [Al(H,0)sOH]** + H30*

[Ipu OOGRIYHOH TeMIlepaType THAPOIH3 COJIEH MHOI 03aPSIHBIX KATHOHOB ITPAKTHYECKH OTPaHHYHBAETCS
STOH cTagueil. [IpH HarpeBaHHH ITPOHCXOMUT THAPOIIH3 I10 BTOPOH CTYIIEHH:

[AI(H20)sOH]** + HOH <« [Al(H20)4(OH)2]* + H30*

TakuMm oOpa3oM, KHCIIas peakils BOJHOIO pPacTBOpa COIMH OOBACHSETCS TEM, YTO THAPATHPOBAHHBIN
KaTHOH TepseT IPOTOH H akBarpyraia H,O mpeppamaercs B rugpokcorpyiary OH™. B paccmorpeHHOM
IIpoIlecce MOIYT 00pa3oBaThecsl M Oolee CIOXKHBIE KoMIlekchl, Hampumep [Als(OH)is]’*, a Taxke
KoMIUIeKcHBle HOHBL BHAa [AlO(OH)4]" u [AlO2(OH):]*. ComepixaHHe pa3IH4YHBIX IIPOLYKTOB
THIPOIN3a 3aBHCHT OT YCIOBHH IIPOBEJEHHSA peaKUHH (KOHIIEHTpAIHsS pacTBOpa, TeMIlepaTrypa,
IIPHCYTCTBHE APYTHX BEIECTB). FIMeeT 3HaueHHe TakKe JIIHTEIILHOCTD IIPOTeKaHHS IIPOollecca, TaK KaK
PAaBHOBECHE ITPH THAPOIIHM3E COIEH MHOI03aPSIHBIX KATHOHOB OOBIYHO JOCTHIAETCS MEIEHHO.

Qb opyd osaruie U Mamepuasl.

PeakTHBREI, HEOOXOMHUMEBIE IS JAaHHOH PadOTHI, BRICTABIISIIOT HA ITOJIKH 1a00paTOPHBIX CTONIOB. Pelkie

P BT T HORAUGAR 77T T T77o L, TMaXyuHe BemlecTBa (HallpHMep, CepOBOAOPOT,
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OCHOBHasI XHMHYECKasa IMocya: IMpOOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCTIE PAaOOTEI
TINATEIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPEI, HCIIOJb3yeMas IJIS IPOBEJAEHHS OTJEeIbHBIX
Ta00paTOPHBIX padOT, BRIJAETCSI H cllaeTcs YHCTasd Ja00paHTy.

TexHuKa 6 e3onacHocmii NP _6bLNOJIHEHUN J1A0 0OPAmMOpPHOIL_DAd ombl:

-aKKypaTHO 00pamarscsa CO CTEKIITHHOH XHMHYECKOH ITOCYAOH. OCTATKH Ppa3zOHTOH ITOCYABl YOHPATh C
TIOMOII[BIO COBKA M IMETKH,

-Bce paboThI, CBS3AaHHBIE C BBIACIICHHEM SIOBHTBIX, JIETYUYHMX H HEIIPHSTHOIAXHVIIMX BEIIECTB,
IPOBOJHTH B BRITSDKHOM IIKa()y,

-IIPH OITPEIEIIEHHH 3allaxXxa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTOSHHH 25-30 ¢M OT IIHI[a,
HaIpasIIsgd K ceOe CTPYIO r'aza IMOCTYIIATEIbHBIMI JIBHKEHHAMH JTaJJOHH OT OTBEPCTHS K JIHILY,

-IIpH HaJIHMBaHHHM PeaKTHBOB He HAKIOHATHCI HaJ COCYAOM BO H30eKaHHe ITOMNMaJaHHsa OpBI3r HIIH
YACTHI[ HA JIMI[O MM OAEKAY. IIpH Pa30aBlIeHNN KOHIIEHTPHPOBAHHEIX KHCIIOT BIHBATh KHCIIOTY B BOLY,
HO He HaoOOpOoT,

-IIPH HAarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K ceOe MM B CTOPOHY COCeZa. HE HAKIIOHSTHCS
HaJl HarpeBacMOH KHIKOCTBIO BO H30eKaHHe TIOMaqaHHs € Ha JIMI0, PYKH IIH OJIe XKy,

-TOpSYHE TIPeJAMETHl MOKHO CTaBHTH TOIBKO Ha acOeCTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTVIO CITEI[HAIBHYIO ITOACTABKY,

-HEeIIb 35 ITONB30BATHCA ANMEKTpoIpHOopaMi 6€3 COOTBETCTBYIOIIErO HHCTPYKTaKa. IIPH BKIIFOYEHIH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJUIHYeCKHE IMpeqMETHI (TpyOBl, KpaHbI H T.I1.). 3allpelllacTcs BKIFOYaTh H
BBIKIIFOUATh AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a TaKKe IIOJIb30BAaThCSI HEHCIIPABHBIMH  HIIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOJA ITPHOOPaAMIL,

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

-IIPH TTOMAJaHMKM Ha JIHMI0 HIM PYKH OpBI3T KOHIIEHTPHPOBAHHBIX KHCIIOT ITOCIE CMBIBAHHS BOJIOH
IIPOMEITE CIa0BIM PAaCTBOPOM COMBI. INENOYH CIEAYET CMBIBATh O TE€X IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOITana, He IepecTaHeT OBITh CKOIB3KHM, 3aTEM IIPOMBITH CIA0BIM PacTBOPOM YKCYCHOM
KHCIIOTBI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHON 3%-HBIM pacTBOPOM IlepMaHraHaTa Kaimus (3
aITTeyKH B 1a00PpaHTCKOH Ka(eIpel);

-II0 OKOHYAHHH padoThl BRIKIIFOUHTh M3 CETH BCE 3JIEKTPOIPHOOPHI, MEPEKPHITH IOady ra3a H BOABI B
nmadopaTopHio H yOpaTsk padouee MeCTO,

-000 BCeX HECYACTHBIX CIIyYasX HEMeIJIEHHO COOOINATh ITPEIOAaBaTelrO HIIH J1a00paHTy.

Ipakmuueckan uacms.:

fr_'\'-rr v Aa 1l MTrvranarmrarrarrrra w1 snm e ~avm
NOKYMEHT MOANWUCAH
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3TOr0 B TPH CTaKaHYMKa HaleHTe COOTBETCTBEHHO MHCTHIUIMPOBAaHHYIKO Boxay, 0,1 H pacTBOp
XJIOPOBOJOPOMHON KHCIOTEI H 0,1 H pacTBOp TMAPOKCHIA HATPHSI M H3MEPHTE C ITOMOIIBIO pH-MeTpa
pH cpenrl. PesyiabTars! 3armmmre B Tadmry 1.

B. CogepxiMoe Kaxaoro H3 CTaKaHOB IIPEABIAVIIErO OIBITA pasjieHTe B TPH NMPpoOHpKH. [o6aBhTe B
KaXKIVI0O H3 TPEX IPOOHPOK IO 2-3 KaIUIM HHIMKATOPOB, COOTBETCTBEHHO: JIAKMYCa, METHIIOBOIO
opaHkeBoro M (eHondranenna. OpeJeInTe OKpacKy HHAHKATOPOB B STHX pacTBOpaxX. PesynbTaThl

omnbITOB A H B odopmiTe B BHIIE TaOIIHIIHL

HMuaukarop;, Cpena

nmokasaHus pH-mMeTpa HettrpampHas Kucmas [l emounas

[IBeT makmyca

3HaueHne pH

Iloxazamisa

pH-MeTpa

L[E T METHIIOBOT O

OPaHZKEBOI'O

3HaueHne pH

[lokazamiga

pH-MeTpa

[[BeT

(peHOI(pTaIcHHA

3HaueHne pH

[Iokazanus pH-mMeTpa

B. Jlna npudimkeHHOro ompeAcinceHHsa pH pacTBopa HCITONB3YHTE YHHBEPCAIbHBIE HHIHKATOPHL,
IPEJICTARIISIONHE COOOH CMECh HECKOIBKHX HHIHKATOPOB C PasIMYHBIMH OOJIACTSIMH IIepexojia, HIIH
VHHBEPCAJIbHYIO HHAHKATOpHYIO Oymary. Ilo 1mpumaraeMoH K HeH HHIHKATOPHOH IIKale
yCTaHABJIMBaTh, ITPH KaKHX 3HaYeHHSX pH HHIHKaTOpHAasa OyMara OKpalinBaeTCs B TOT HWIH HHOH I[BET.
CTEKIISIHHOH TIAJIOYKOH IIepeHecure 2-3 KalulMl HCCIEAVEMOIO pacTBOpa Ha VYHHBEPCAIBHVIO
HHINKATOPHVIO OyMary. CpaBHHTE OKPacKy €IIe CBIPOro ITSTHA ¢ IBETHOM IIKalIoH, CenanTe BBIBOJ O
IIPUOITIKEHHOM 3HaYeHHH pH TeX e pacTBOPOB, KOTOPKIE HCCIIONB30BATIHCE B ONBITaX A U b.

OrmwIT Ne2. OnpegeneHue pH cpebl THAPOIH3YIOIIXCS CONIEH.

B unCcTO BEIMBITBIE ITPOOHPKH BHECHTE IIMIATEIIEM ITO IEINOTKE XIIOPHAAa HATpHs, KapOOHaTa HaTPHSL,

cynb(paTa aMMoHHS. J[o0aBbTe 3-5 MI JUCTIIIIHPOBAHHOH BOJABI H, BCTPSXHBAS, PACTBOPHTE COJIH.

ﬁ| AOKYMEHT MOANMCAH HHJIHKAaTOpa C IBETHOH TaOIHMIIEH, OIPEICIIHTE
SNEKTPOHHOW NOoAnMcCeBIO
1Ceprudnkar: | 12000002A633E3D113AD425FB50002000002A6 2 e THHHIIbI pH HHﬂIH{ﬂTﬂpﬂI‘vﬂI MOI'YT OBITE:
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METIWIOPAHXK, ITaKMyc, (peHondTanenH, THMoI(TanenH H Ap. Onpexermie pH cpembl B IIpoOHpKe,
HAITHIIIMTE HOHHOE M MOJIEKYIIIPHOE YPaBHEHHE THIPOIH3A.

OreIT Ne3. JIeHCTBHE PACTBOPOB THAPOIIM3YIOIIIXCS COIEH HA METAJUIEI.

B pactBOp XmopHaa aMMOHHS BHECHTE I'PAHYIIY aTFOMHHHS IWIH I[HHKA. 1 aKOH JKe OITBIT ITPOBEIHUTE C
pacTBOpOoM KapOoHara HaTpHs. [loueMy B 3THX CIIVYAsX METAIIBl PACTBOPAIOTCS? OOBSCHHTE OIBIT H
COCTaBbTE YPABHEHHS PEaKIHIL.

OrwIT Ned. I'MApOII3 KHCIIBEIX COJIEH.

B nBe nmpodupku BHecHTe 110 1enotke cojied NaCO3; 1 NaHCO3. JJoGaBpTe 2-3 MII QU CTIWIIIMPOBAaHHOH
BOALI H 2 KaIUIM HeOOXOJIHMOI'0 MHAHKaTOpa. OTMEThTE OKPACKY PacTBOPOB, OOBSCHHUTE Pa3IHUYHS B
sHaYeHHSX PH 3THX pacTBOpOB. COCTaBbhTE HOHHBIE H MOJIEKYIISPHBIE YPABHEHH S THIPOJIH3A.

OrwIT NoS. CABHT paBHOBECHS THAPOIH3A.

B mpobupky Hanente 0,5-1,0 M1 pacTBOpa COIMM a30THOKHCIIONO BHCMYTa H ITOCTEIIEHHO pa30aBIIsIiTe
PacTBOP AHCTHIIMPOBAHHOH BOJAOH. BEImaeT OesIbii 0ca oK OCHOBHOH COJIH.

CocTaBbTe VpPaBHEHHE peaKIMH THApoim3a. lIpudaBeTe HECKOJBKO Kallellb a30THOH KHCIIOTBEL. UTO
IIPOUCXOAUT C ocagkoM? KOHIIEHTpalr0 KaKHMX HOHOB B PacTBOpPE CIEAYET VBEIHYHTH, YTOOBI
IIOIIYYHTH ITPO3PpavYHEIH pacTBOP? KakoBa poilbk BOALI B CABHIE PABHOBE CHS THAPOIIH3a?

OrwIT Ne6. BimsHue TeMITepaTyphl Ha THAPOIHS.

Haneiite B mpoOupKy 2-3 Karum eHodTanenHa. Harpelite pactBop A0 kurieHHs. OOpaTHTe BHHMaHHE
Ha HW3MEHEHHS OKpacKH HHJIHKaropa. Jlarite OOBSICHEHHS, COCTaBHB HOHHOE H MOJIEKYIISPHOE
ypaBHEHHS THAPONIH3a. UTo HaOMoJaeTe IIpH OXIIaXKIeHHH ?

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

OrwIT No/. [TomHBI THAPOIIHS.

K pactBOopy XimopHjma, HHTpaTa HIH CylIb(ara aMMOHHS IIpHJIEHTe pacTBop coxbl. HaOmopaiire
BRIZICTIEHHS ITY3BIPLKOB rasa H oOpa3oBaHHe ocajka. J[lanTe oObscHeHHe. (COCTaBbTE YPaBHEHHSI
pPeaKIMH B MOJIEKYIISPHOM H HOHHOM BHJIE.

Ipebosarusa K ohopmieruro 1ad op amopHoi padomsl U omuemy:

| BrinonHeHne madopaTOpHBIX padoT COIMPOBOXKIAIOT 3armicsaMH B J1adoparopHOM XKypHasile. Ha
THUTYIIBHOM IIHMCTE JIaDOpPaTOPHOrO JKypHala JOMKHEI OBITH ITpe/CTaBJIeHBl. Ha3BaHHE YHHBEPCHIETA,
(paMIUTHS H HHHITHAJIBI Y4YaIlerocsl, HOMep Kypca H I'PYIIILI, YUeOHBIH Iof.

2.OTYEeT O BBINOJHEHHOH JTa00paTOpHOH padoTe JOJIKEH COIEPKaTh CIEIVIOLIIE CBEISHIL:

*HOMeP paOOTHI H €€ Ha3BaHHE,

e T s s Ty AT T ‘.-"‘.‘E."‘;"’!""‘!’T'

AOKYMEHT NoanmncAH
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*HOMEDP H Ha3BaHHE OIBITA,
*KpaTKOe OIMMCaHHe Xo/a paboThl ¢ YKa3aHHEM YCIIOBHH ITPOBEIEHHS OIbITA,

*PHCYHKH H CXEMEI HCIIOJIb3YEMEBIX ITPHOOPOB,

*HaOITOJeHH T,

*YPaBHEHH S ITPOTEKAIOIIHIX PEAKIIHIL,

*pacYETHL, TaOIHIBI, T'Pad)HKH,

*BBIBOJIBI.

3.JIabopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIlHCH JOIKHEI OBITh JIAKOHIYHBIMI.

4. OTYET O NMPOBEAEHHON paboTe ITPOBEPSIET H IIOATICEIBAET IIPEIIOIaBATEb.

5K cmaue 3ayéra 10 1a00paTOpHOMY IIPAKTHKYMY IOIIYCKAIOTCS CTYIEHTBHI, BBOIOIHHBIIHE M
TIOATICABIINE V TIPerofaBareilsd BCe AOMAIIHHE H IalopaTopHBIE PadOTHI, CHABIINNE KOIUIOKBHYMEL,
aKTHBHO YYaCTBOBARIIHE B paboTe CEMHHAPOR.

0.CTYIEHTRI, ITONYYHBIIHE 3a4ET I10 JTaOOpaTOPHOMY ITPAKTHKYMY, JOIIYCKAIOTCS K cade BK3aMeHa I10
KYPCY HEOPraHMYEeCKON XIMHH.

KoumpoJivtbie eéonpocst :

1. CocTaBbeTe ypaBHEHHe THAPOIH3a colell B HOHHOH H MoneKysapHoH ¢opmax: a) KCIO, 6) NazSiOs,
B) ZN(NO3),. YKaxkHTe cpeny.

2. Uto HaswIBaeTcs rHAponn3oM? IIpHBeauTe IIPHMEPHI COJNEH, KOTOPHIE IOABEPrarOTCsI THAPOIH3Y, H
COIIEH, KOTOPBIE THAPOIIH3Y HE IOABEPTrarOTCs, H OOBACHUTE TTOYEMY.

3. Kak mpoTekaeT THAPOIH3 COJH, 00pa30BaHHOH: a) CHJIBHOH KHCIIOTOH H CIaObIM OCHOBaHHEM, O)
CHJILHBIM OCHOBaHHEM H cI1a00H KHCIIOTOH; B) CIIaObIM OCHOBAaHHEM H ¢I1a00i KHCIIOTOH?

4. IloyeMy pacTBOp HHTpaTa aFOMHHHS OKPAIIIHBAETCS B KPACHBIHN I[BET ITPH JOOABIEHHH JTaKMyCca?

5. Ilouemy pacTtBOp cyinb(pHAA Kalii OKpAIHBAcTCSI B MAJIHHOBBII IBET IIPH JOOaBIEHHH
peHondTamenHa?

6. ITouemy pacTBOp XitopHAa OapHs He H3MEHSET L[BET JIaKMyca H (peHoIdTamenHa?

7. Iloyemy IIpH THAPOIM3E CYJIb(HTAa HATPHSI He BBIJEISCTCS CEepPHHCTASs KHCIOTa, a IPH THAPOIH3E
cynb(aTa aFOMHHHUS He 0CaKTaeTCs THAPOKCH aTFOMIHIT?

Cnucok JIHmMepantypol.

1 MeTtoguueckne yKazaHHS 1O BBIMIOJIHEHHIO JIAa0OPATOPHBEIX PadoT IO AUCIHHMIUIHHE « XHMHSD) IS
CTYJEHTOB HarpariIeHHS IIoAroToBkKH 08.03.01 CtpoHTensCcTRO.
2 MeToanyeckie YyKas3aHHS I OOYYAIOIMXCS II0 OpraHH3alHH H IPOBEAECHHIO CaMOCTOSTEIBLHOH

PabOTEI IO JHUCIIUIUIHHE « XHMHSI» IS CTYAeHTOB HarpaslIeHHS MoAroroBKH 08.03.01 CTpoHTelnbCTRO.
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http://www.iprbookshop.ru/72709.html

4 Heopranmyeckass XHUMHS | O1eKTpOHHEIH pecypce| : madopatopHeii nmpakTHKyM / O.B. JIpsSKoHOBa [H
op.]. — DIeKkTpoH. TeKCTOBhIe JaHHBIE. — BopoHek: BopoHeXckHIl 1'ocymapCTBeHHBIH ATpapHBIH
Yuupepcurer uMm. Mnmeparopa Ilerpa Ilepeoro, 2016. — 150 ¢. — 2227-8397. — PexuM JOCTyIIA:
http://www.iprbookshop.ru/72708.html

JladbopaTtopnas padora Ne 9
Tema: OKHCIHTEILHO-BOCCTAHOBHTEIbHbBIE PeaKIHL

QEJIB Pﬂﬁﬂﬂ!ﬂ.’ I/IB}"IEHHE OFKICIIHTCIIBHO-BOCCTAHOBHT CIIBHBIX pEElI{T_[I]IuI Ha IIPHMCPE pEElI{T_[I]IuI Ha

IIPHMepe pPeaKIHi MeTallZIOB ¢ KHCIOTaMH H IelI0YaMH, BIHSIHHE XapaKTepa cpeJbl Ha OKHCIHTEIIbHO-
BOCCTAHOBHTEIILHBIH  ITPOIECC, OKHCIHMTEIbHO-BOCCTAHOBHTEILHYIO  JBOHCTBEHHOCTH  BEINECTB,
OKHCIIHTEIIbHO-BOCCTAHOBHTEILHYI)  PEeaKIMH  JHCIIPOPOPIHOHHPOBAHHS, BHYTPHMOIEKYJISIPHOH
OKHCIIHTEIBHO-BOCCTAHOBHTEILHOH PEeaKIHH.

Dopumupyemple komnemenyuu: OIIK-1.

Teopemiuueckasn 4acms.:

OKHCIIHMTEIIbHO-BOCCTAaHOBHT ETIbHBIE PEAKIIIIT — 3TO PCAKIHH, COIIPOBOKIAIOINHECA IICPEXOJ0M
JJIEKTPOHOB OT OJHIX d4TOMOB HIIM HOHOB K APVYIHM, APYI'HMI CIIOBAMH — 3TO PCAKIIHH, B PC3VJIbTATC
KOTOPBIX H3MCHAIOTCA CTCIICHH OKIICIICHH A 3JICMCHTOB.

CTelleHb OKHCIIEHHS — 5TO 3apdan aToMa 3JIICEMCHTd B COCIOIHCHHIL, BBIYHCIIEHHBIH H3 YCIIOBHOI'O
IMPEAITIOJIOKCHH A, YTO BCC CBA3SH B MOJICKYIJIC ABJIIAIOTCAH HOHHBIMH.

CTelleHb OKHCIIEHHS IIPHHATO YKA3bIBATh ﬂpﬂﬁGKﬂﬁ I_[H(l)pﬂﬁ Hall CHMBOIIOM 3JICMCHTA CO 3HAKOM IUIIOC

HIIH MEHYC epel g poii. Hanmprmep, ecmi cBa36 B Monekyile HCl HoHHAs, TO BOZOPOA H XJIOP HOHEI C
41 -1

sapsmani (+1) 1 (=1), cnegoBatermsuo HCL

Jlms Toro 4toOBI pPacCUMTATh CTEINeHb OKHCIEeHHS IMOOO0ro sjaeMeHTa, HeOOXOZHMO ITONIbh30BAThCS

CIICOYIOIITHMH ITPaBHIIAMII:

U A 0 ) ()

1. CrerneHp OKHCIIEHHS aTOMOB B ITPOCTHIX BEINECTBAX PaBHA HYJIIO: H2,Cl2,02,C, Me (MeTaI

B CBOOOJIHOM COCTOSIHHH).
2. CrerneHp OkHcIeHHS (+1) BO BCeX COeIHHEHHSIX HMEIOT INelo4yHble MeTalmiael (IA rpymma) o

BOAOPOJ, 34 HCKIIIOUCHHCM I'HAPHIOB dAKTHBHBIX MCTAIIIIOB, I'I€ CTCIICHDL OKHCIICHIIA BOAOPOdd

+] =1 =7 =

paBHa (—1), HaTIpHMED NaH, CaH,.

3. CrereHR OKUCTeHUS +2 RO RcexX cOeTWHEeHWSX HMEIOT MIeIOYHO3eMellbHble MeTamiel (II A
NOKYMEHT NOoanmncAH
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4. Kucmopon HMEET CTEIEHb OKHCIEHHSI (—2), BO BcCeX COEIHHEHHIX, KpOMe IIEPOKCHIOB

*1 -1 *e =1 +2-1

(H-f 02, Ba Oi) 1 pTopuma I{FIGHGPG,I[EIG Fa

5. AJITE@I)EIII‘IEGI{EIH CYMMa CTEIIeHEH OKHCIIEHH S BCeX YacCTHI[ B MOJICKYIIC PdBHd HVYIIKO, 4 B HOHC —

+5-2

0. NO; — (NO3)"'— +543(-2)=1

+1 -1

sapsry nona H Gl — +1-1 =
+2 =]
. - .
6. CrterneHb OKHCIIEHN S HOHA 3IIEMEHTA PaBHa 3apsay HOHA: CaClz - Ca**+ 2CI".

7. He crnepyer myrtark IOHATHS «BAJIEHTHOCTBY» H «CTEIIEHh OKHCIEHIMSI». TaKk B N2, NHi, NaoHa,

NH>OH BaneHTHOCTh (KOBaJeHTHOCTb) a30Ta paBHa TpeM, TaK KaK a30T oOpa3yeT TpH

() -4 ) |

KOBAJICHTHEBIC CBA3H, 4 CTCIICHD OKHCIICHIA PA3IIH'YHA. Nz, N H-*‘ N2 H-I , NH '.E"JIH .

OKHCIIeHHe H BOCCTAHOBIIEHHe. OKHCIIEHHEM HAa3bIBAeTCS OTJadya SIEKTPOHOB, B Pe3yibTaTe YEro
CTEIlEHb OKHCJIEHMS 5SJIeMEHTa IIOBBIINAETCA. BOCCTAaHOBIIEHHMEM Ha3bIBAETCSI ITPHCOEIHHEHIE
3JIEKTPOHOB, B PE3YJIbTATE YETrO CTENeHb OKHCIIEHHS 3JIEMEHTA TIOHHKAETCH.
OKHCIIMTEIRHBIE H BOCCTAHOBHTEIILHEIE ITPOL[ECCHI TECHO CBSI3aHBI MEXAY COOOH, TaK KaK XHMHYECKas
CHCTEMA TOJILBKO TOIZla MOJKET OTJaBaTh O3JIEKTPOHBI, KOIJa Apyrasd CHCTEMa HX IIPHCOEIHHSET
(oxucnumenvHo-eoccmarnoeumensvras cucnema). IIpHcoeHHSIONIAA SIeKTPOHBI CHCTeMa (oxticaumens)
caMa BOCCTaHAaBIHBaeTcsI (IIpeBpalllaeTcsI B COOTBETCTBYIOINHIT BOCCTAHOBHTENL), a OTJIArOIIAs
BIEKTPOHBI CHCTeMa (eoccmanoeumens), caMa OKHCIISeTcS (TIpeBpallaeTcs B COOTBETCTBYIOIIHIT
OKHICITHTEIb).
K munuun vim oxucaumensim OTHOCST

1. OnemeHrapHbie BemecTtBa — Cla, Bra, Fa, I, O, Oa.

2. COE,I[I]HEHIIH, B KOTOPBIX 3JIEMCHTHBL ITIPOABIIAOT BBICHIYHOY CTCIICHB OKHCIICHHA (DHPE,I[EHHETGH

HOMEPOM I'PYITIBI) —
KMnO,, K,Cr:0,, H, SO,, HNO,, KClO,, KCIO,,

+7 +5
KIO,KIO, ura
3. Karuon H* M HOHBI MeTalIOB B HX BBICITEll cTelleHH okuciIeHud — Sn*t, Cu®*, Fe’* u 1. 1.
K THUFIHYH BIM eocchladHoeelimeadiMm OTHOCAHT .
1. DnemMmeHTapHBIE BellecTBa — MeTalibl (HaHOOIbIIas BOCCTAaHOBHTEIBbHASA CIIOCOOHOCTh Y

INETOYHBIX MeTaJuIoB), Ha, C, CO.

2. CoemgHHeHT [, B KOTOPBIX 3JIECMCHTBL IIPOABIIAIOT  HH3IINIVYIO  CTCIICHBE  OKHCICHHA - —

1 o) o2
. HCL.K.S uT.n.

-3 - 2 -
NH.. H.S. H |
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TOJIBKO B Ka4yeCTBE OKHCIIHMTEJIEH, CTENEeHb OKHCIIEHHS 3IIeMEHTa MOXKET B OBTOM CIIy4yae TOJIBKO
IIOHMKAThC. (CoeduHeHus Huzuteil cmieneHu OKucaeHus MOT'YT OBITh, HaoO0OpOT, TOIBKO
BOCCTAHOBHTEISIMH, 3JleCh CTelleHb OKHCIIEHHS 5SJIeMeHTa MOXEeT TOIBKO IIOBBIIIATHCS. EcIH Ke
BJIEMEHT HAXOJIHTCS B IIPOMEXYTOUYHOH CTEIeHH OKHCIIEHHS, TO €r0 aTOMBI MOI'YT, B 3aBHCHMOCTH OT
YCIOBHH, IIPHHHMATL SJIEKTPOHBI, BBICTYIIAS B KAa4YeCTBE OKHCIIMTEIS MIH OTAABaTh BIEKTPOHHL,
BBLICTYIIaS B KaUeCTBE BOCCTAHOBHTEISL.

Tak, HaIlpUMep, CTENeHb OKHCIEHHS a30Ta B COeQHHEHHAX H3MeHseTcd B Ipefenax oT (— 3) mo (+5)
NH3, NH4OH - TOIBKO BOCCTAaHOBHTEIIH

HNO3, comt HNO3 - TOIILKO OKHCITHTEIH

COoeIHHEHHS C IIPOMEKYTOUHBIMH CTEIIEHSMH OKHCIIEHHS a30Ta MOIYT BBICTYIIAaTh B KauyecCTBe
OKHCIINTEelIeH, BOCCTaHaBIHMBASACh JO HHAIIMX CTelleHeH OKHMCIIEHHS, HIIH B KaueCTBe BOCCTAaHOBHTEIIEH,
OKHCILSSICh IO BBICIIIHX CTelleHEeH OKHCIIEHH S

Meton  sinekrpoHHoro OamaHca  YpaBHHBAHHS  OKHCIIHTEIBHO-BOCCTAHOBHTEIBLHBIX  PEAKI[HI
3aKJIIOYAETCS B BBITMIOJIHEHHH CJIeAVIOIIEr O ITPAaBHIA. YHCIIO BJIeKTPOHOB, OTJAAHHBIX BCEMH YaCTHI[AMHI
BOCCTAHOBHTEIEH, BCErAa PaBHO YHCIIY BIeKTPOHOB, IPHCOEIHHEHHBIX BCEMH YaCTHI[AMH OKHCIIHTEIIEH
B JAHHOH PEaKI[HH.

Qobopyoosarie U Manepuabl:

PeakTHBEI, HEOOXOMHUMEIE JIJIS JaHHOH padOTHI, BRICTABJISIIOT Ha ITOJIKH J1ad0OpaTOPHBEIX CTOIOB. Penkue
PeaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INENOYH, ITaXy4yHe BelllecTBa (HAIIPHMED, CEPOBOIOPOL,
OpoMHasI BOJla M JIp.) XPaHAIT B BEITSDKHOM IIKa(y.

OCHOBHaS XHMHYeCKas Iocyja: MPoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOcTIe PadOTHI
TI[ATETIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPBI, HCIIOIb3YeMas IJIS IIPOBEAEHHS OTHAEIBHBIX
1a0opaTOPHEIX PadoT, BEIAAETCA M CAACTCS YHCTas J1abOpaHTy.

TexHuka dezonacHocmu npu 66lNOJIHEHUI J1A0OpAMOPHOU pPad omal.

-aKKypaTHO 00paIarhCsa CO CTEKITHHOH XHUMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHUTOH IIOCYABI YOHPATh C
ITOMOIIBIO COBKA M INETKH,

-Bce paloTHI, CBA3AaHHBIE C BBIAECIICHHEM SIOBHTBIX, JIETYUYHX H HEIIPHATHOMIAXHVIIIX BEIIECTB,
IPOBOJHTH B BRITSDKHOM IIKa()y,

-IIPH OITPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa JepKaTh Ha paccTOSHHUM 25-30 c¢M OT IIHI[a,
HampasIIsd K ceOe CTPYIO raza IOCTYIIAaTeIbHBIMH ABHKEHH M JIAJJOHH OT OTBEPCTH S K JIHILY,

-IIPH HaJIMBAaHHHM PEeaKTHBOB He HAKIOHATHCS HaJ COCYAOM BO H30eKaHHe ITOMNMajaHusa OphI3r HIIH

HACTHIL Ha JIIO HIIH OOCKAY. IIPH pﬂSﬁﬂBﬂEI—HIH KOHICHTPHPOBAHHBIX KHCJIOT BIIHBATDL KIICJIOTY B BOAY,

TS TE s T .-""*.L""'-"*.-.-""*."". = . La L
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-TOpsSiUME TIPEJAMETBI MOKHO CTAaBHTh TOIIBKO Ha acOECTOBBIN KaprTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CITEIHAILHYIO ITOACTABKY,

-Helb 34 ITOIB30BATHCA ANeKTpoIrpHOopaMi 6e3 COOTBETCTBYIOIIErO HHCTPYKTaKa. IIPH BKIIFOYEHIH HX B
CETh Hellb34 JIepKaThCs 32 MeTaJUIHYeCKHe ITpeAMETHI (TpyOBl, KpaHbI H T.I1.). 3allpelllaeTcs BKIFOYaTh H
BBIKIIFOUATH AIEKTPOIIPHOOPEI MOKPBIMH PYKaMH, a Takke II0Ib30BAaThCSI HEHCITPABHBIMH  HIIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOA ITPHOOPaMIL,

-3alpernacTcs IMPHHUMATE ITHIIY B XHMIHYECKOH J1ad0opaTOpHH H IMTh BOAY M3 J1a00paTOPHOM ITOCYIEI. -
-KaTETOPHYECKH 3alpelraceTcs ImpodoBaTh peaKTHBEI HAa BKYC,

-IIPH TIOMAJAaHMKM Ha JIHMI0 HIM PYKH OpBI3r KOHIIEHTPHPOBAHHEIX KHCIIOT IIOCIIE CMBIBAHHS BOJIOH
IIPOMEITE CIa0BIM PAaCTBOPOM COABI. INENOYB CIEAYEeT CMBIBATh JO TeX IIOP, IOKA YYACTOK KOXKH, Ha
KOTOPBIIL OHa IIOIlana, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMEBITH CIa0BIM PacTBOPOM YKCYCHOM
KHCIIOTBl H HAJIOKHTh ITOBSI3KY H3 BaThl, CMOYEHHOH 3%-HBIM pPacTBOPOM II€pMaHraHaTa Kaims (u3
aInTeyKH B Ta0OOPaHTCKOH Kadeaphl);

-II0 OKOHYAHHH PadoThl BRIKIIFOUHTh H3 CETH BCE 3JIEKTPOIPHOOPEL, MEPEKPHITH IOayy ra3a H BOABI B
nabopaTopHio H yOpaTsk padouee MeCTO,

-000 BCeX HECYACTHBIX CIIyYasX HEMeIIEHHO cOO0INaTh ITPEITOAaBaTEIO HIIH J1a00paHTy.

IHpaxkmuueckas yacmso:

OrmeIT Nel. B3ammoaeHCTBHE METAJUIOB ¢ KHCIIOTAMH H II[EJIOYaMH.

M3ydyeHne B3aHMOJEHCTBHSA I[HHKAa C pacTBOPaMH CEpPHOH  KHCIOTHI  (pa30aBIeHHOH H
KOHIIEHTPHPOBAHHOH) H ¢ pacTBOPOM HIENOYH. B Ka’KIOM OITBITE B MPOOHPKH HaleiTe 2-3 MII pacTBopa
KIHCJIOTHI HIIH IETOYH U OPOCHTE 110 OJAHOH I'PaHyIIE IHHKA.

Pasz0epurech, KakOH HOH B KaXKJIOM CIIyYae SBISETCS OKHCIINTEIeM. BO BceX OIBITaX ¢ OKHCIIHMTEIBHO-
BOCCTAHOBHTEIIFHEIMH PEAKIMSAMH COCTABbTE BIEeKTPOHHO-HOHHBIE CXEMBI, HaHANTE KO3()(PHIMEHTEHI
IIPH OKHCIIMTEIE H BOCCTAHOBHUTEIIE, OIPENLIINTE CPedy MPOTEKAHU A IIPOIlecca, ITOABEAUTE UTOT B BHE
HOHHOI' 0, 3aTeM MOJIEKYIIIPHOI O YPABHEHH .

OrmeIT Neo2. BroisiHHe XapakKTepa Cpeibl Ha OKHCIIHTEIIPHO-BOCCTAHOBHTEIBHBIH ITPOIIECC.

A. Ilpoeemure peakiro KMnOg4 + NaxSOs + — B KHCIIOH, HEUTPAIBHOH H INEIOYHON cpepax. J[is
3TOro B IMPOOHPKY K 2-3 M1 pactBopa KMnOy4 mpubaBbTe KHCIOTH WIH IENOYH H BHECHTE IEIIOTKY
con NaxSO;. BerpsaxHure WiH IepeMelllaiTe pacTBOP B IIpoOHpKe. B repBoM ciydyae oOpasyercs
OeciBeTHRIH MnSO4, BO BTOPOM BERIOIafaeT Terpadopara HaTpHsai ocaglokKk MnOa>, U B IIETOYHOH Cpelie
oOpasyeTcs 3eEHBIN pacTBOp KoMnOy.

b. Omnpenennre, B kakoH cpejie (HEHTpaIbHOMH, KHCIOH HIH INEJTOYHOH ) OYIyT IMPOoTeKaTh PEaKIHH.

. . F i}
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B 1mepeoM ciyyae B IPOOHPKY BHOCSAT INEIOTKY Cyxoro Iopormka MnO», 3aremM pactBopa Kl n
OIPEAETISIOT CPERY PEeaKI[HH.

OreIT Ne3. OKHCIHTEILHO-BOCCTAHOBHTEIBHAS TBOHCTBEHHOCTD BEIIECTB.

A. K nogkucrneHHOMY pa30aBiIeHHOH KHCIOTOH pacTBopy KMnOs mobarpTe 0 00ecCIBEUHBAHH A
pactBopa NaNO,. K ImogkHcIeHHOMY CEPHOH KHCIOTOH PacTBOPY HOAHAA KalHg J0O0aBbTe HEMHOIO
pacteopa NaNO,. YUeM oOBSCHSIeTCS BOSHHKAIOIEE OKpallliBaHIe pacTBopa? Kakora pombs NaNO» B
TOH MM IPYTOH PeaKIfii?

b. K mogkHciIeHHOMY CepHOH KHCIOTOH pacTBOpy KMnO4 moGakTe HeOOJBIIOH OOBEM pacTBOpa
IepoKcHAa Bojopoaa. OOpaTHTe BHHMAaHHe, KaKOH BBIIeNdeTcsd ra3. K IIOOKHCIEHHOMY CepHOH
KHCJIOTOH PacTBOPY HOAMAA KaimHs Jo0aBeTe HeOonbinoe KomHuecTBO HoO;. Uto nponcxoaur? Kakosa
poms H2O2 B stroM cioydae? OOpaTHTe BHHMAHHE Ha COCTaABIEHHE  BIEKTPOHHO-HOHHBIX CXEM C
YUYaCTHEM IIEPOKCHIAa BOIOPO/IA.

OmbiT Ned4. Peakiini caMOOKH CIIEHH SI-CAMOBOCCTAHOBIIEHHS (JTHCITPOITOPIIHOHHPOBAHHS).

Kpucramwink fioga pacTBOpHTE B HEOOIBIIIOM 00BEME pacTBOPa INETOYH IIPH CIIa0OM HAarpeBaHHH.
3aKOHYNTE YPaBHEHHE PEAKIHH:

[+ NaOH —NalOsz + ...

Peakiius IHCIIPOIIOPIIHOHHPOBAHUSA HJET B IINEIOYHONH Cpele. ECIIH ITOIYUYEHHBIN II0CIIE PEeaKIHH
PacTBOP IMOAKHCIIHTD, TO PeakIHs IIPOHIeT B 00paTHOM HaIIpaBIIEHHH. [ IpoBephTE 3TO Ha OIBITE.

OrmIT NoS. BHYTPHMOIEKVIISIPHOE OKHCIIEHHE -BOCCTAHOBIIEHHE.

[I]enmoTKy KpHCTAIUIMKOB JHXpOMaTa aMMOHHS IIOMECTHTE B (pappOpOBYIO HaIlleYKy H HarpeTh 0
Ha'ama pPasioKeHHA OOpaTHTe BHHMAaHHE Ha XapakTep OOpasyIOMHXCS IPOAYKTOB H 3aKOHYHTE
YpaBHEHHE PEaKI[HH:

(NH4)3CI‘30? — CI'303 + Ng +

[Ipapuna TexHHUKH Oe3omacHOCTH. CoOMIogaHTe OCTOPOKHOCTH ITPH padoTe ¢ KOHIIEHTPHPOBAHHOH
CEPHOH KHCIIOTOH, 0COOeHHO ropsuei. He gorryckarite rmoramgaHis e€ B r71a3a H Ha KOXKY.

Tema: "OKHCIHTEIFHO-BOCCTAHOBHTEIbHBIE PEAKIIHH" .

[IpoGnemuas curyaumsa I. B pesyiabrare IOMydYeHHS ITPOMBIIUIEHHBIM CIIOCOOOM a30THOH KHCIIOTEI
BelZensgeTcss NO. PaspaOotaiite croco0 kuakodasHoro okmciaeHHSI NO 10 Gollee BBICOKOH CTEIIeHH
OKHCIIEHH S a30Ta, COEIMHEHHE JOIKHO OBITh YCTOHYHBBIM.

[Tpobnemuasa curyaiusa II. B mpoMBINIIIEHHBIX CTOYHBIX BoAaxX HMeeTcsa (propmja Bomopoma. Kakmm
COeIHHEHHEM HaJIO ITOIEHCTBOBATh, YTOORI ITOTYYHTH HEPACTBOPHMOE COEHHEHHE (PTOPHIA?

[Ipobnemuas curyarms III. B crounoi Boje (pTopHa HOH ocaXxdeH B BHA CaF, IIEMEHTHOH ITBIIBIO,

.; 7 IOKYMEHT NOAMUCAH T T3 OYAET BBIIEIISITHCS ITPH OCaKIeHHH ?
| ANEKTPOHHOWM NMOANMUCHIO
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1.BrimonHeHre gadopaToOpHBIX padoT COIPOBOXKAAIOT 3aIlMCSIMH B J1a0opaTOpHOM KypHaile. Ha
THTYIILHOM JIMCTE J1a0OpPaTOPHOr'o JKypHala JOIKHEI OBITH IIPEACTABIIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIUTHS H HHHIIHAJIBI Y4YaIlerocsl, HOMep Kypca H I'PYIIILI, YUeOHBIH TOJ.

2.0T4eT O BROIOIMHEHHOH TabopaTopHOH padoTe JOIKEH COAEPKATE CIEAVIOIIHE CBEICHH S

*HOMED padoTEHI U €€ Ha3BaHIE,

*1aTy BBIIOTHEHHS PaOOTHI,

*I[€]Ib PabOTHI,

*000pYyZOBaHHE M MaTEpPHAIIHL,

*KPaTKOE TEOPETHUYECKOE OITHCAaHHE,

*HOMEP H Ha3BaHHE OITLITA,

*KpaTKOE OITHCAaHHE X0/ia paboTHI ¢ YKa3aHHEM YCIIOBHIH ITPOBEAEHH I OIIBITA,

*PHCYHKH H CXEMBI HCIIONIB3YEMBIX ITPHOOPOE;,

*HaOIIOIeHHU T,

*YPaBHEHHS ITPOTEKAOIIX PEaKIII,

*pacyEThI, TaOIHIIEL, TPaHKH,

*BBEIBOJIBI.

3.JIaGopaTopHBII XKYPHAT HYKHO BECTH YHCTO H aKKYPaTHO, 3aIliCH JOJDKHEI OBITh JTaKOHHYHBIMH.

4.OTYET O IMPOBEAEHHOH padoTe IPOBEPSAET M MOAIMCEIBAET IIPEITOAABATED.

5.K cmpaue 3auéra 1o j1abopaTOpPHOMY IIPAaKTHKYMY JOITYCKAIOTCS CTYJEHTHI, BBIITOIHHUEBIIHE H
IIOAIICABIIIE Yy IIPEIToAaBareiid BCe JOMAIIHHE M J1a0opaTOpHBIE PaldOTHI, CHABIIHE KOIUIOKBHYMEIL,
AKTHBHO YYaCTBOBARBIIHE B padoTe CEMHHAPOB.

6.CTYIEHTEI, IIOIYYHBIIHE 3a4ET 10 J1a00paTOPHOMY ITPAaKTHKYMY, JOITYCKAIOTCA K cAadye SK3aMeHa
10 KYPCY HEOPTaHHYECKOH XITMIH.

KoumponsHsle 6onpocsl :

1. OKHCIHTENH H BOCCTAHOBHTEIIH

2. Knmaccu(pHKkaIis oKHCIHTeIbHO—BOCCTAHOBHTEJIbHBIX PeaKI[Hi
3. OCHOBRHEIE TTpaBHiIa cocTaBiieHsI OBP

4. O01He 3aKOHOMEPHOCTH ITporeKaHHsI OBP

5. OcHoBHEIE cXeMbl OBP

5.1. CXeMa BOCCTaHOBIIEHHS IIEPMAHT AaHAT OB

5.2. CxXeMa BOCCTaHOBIIEHHSI XPOMAaTOB/OHXPOMAaTOB

5.3. PaznoxeHHe HHTPaTOB

L A  hrarr AT T s A TIT TIT T AT AT T AT L B T T AT T WA T T T T
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1. Mertognyeckne yKa3aHHS IO BEIMIOIHEHHIO J1a0OPATOPHBEIX PAabOT IO AUCIHHIUIMHE « XUMISD) IS
CTYJEHTOB HamparileHH IToAroTorKH 08.03.01 CtpoHTensCTRO.

2. Merognyeckie VyKaszaHHS I OOYYAIOIMXCS 10 OpraHH3allii M ITPOBEJCHHIO CAMOCTOSTEIBHOH
pabOTHEI IO JHUCIIHIUIHHE « XHMHSI» IS CTYAeHTOBR HarpaBiIeHHS oAroroBKH 08.03.01 CtpoHTenbCTRO.
3.Heopranndeckass XxuMHs | OneKTpoHHBIH pecypc| : nmabopaTopHbli IpakTHKYM / C.A. CokomnoBa [H
ap.]. — DIekTpoH. TeKCTOBBIe JaHHBIE. — BoponHek: BopoHeXkcKHil I'ocygapCTBeHHBIIT ATpapHEBIi
YHupepcurer uM. Mnmieparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — PexuMm pocrya:
http://www.iprbookshop.ru/72709.html

4 Heopranmdeckass XUMHS | OneKTpoHHEIH pecypc| : nabopaTopHblii mpakTHKYM / O.B. JIpsIKOHOBa [H
op.]. — DeKkTpoH. TeKCTOBBIe JaHHBIE. — BoponHek: BopoHexckHil I'ocymapCcTBeHHBIH ATpapHEIH
YHusepcurer M. Mnmepartopa Iletpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexuM gocTyma:
http://www.iprbookshop.ru/72708.html
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MUHUCTEPCTBO HAYKHU U BEICIIET O OBPA3OBAHUS POCCUUCKON GEJIEPALIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPASOBATEJIBHOE YUPEXJIEHUE
BBICHIEI'O OBPA3SOBAHHK A
«CEBEPO-KABKA3CKHWH ®EJIEPAJILHEIN VHUBEPCUTET»

[Iaruropcxiit HHCTHTYT (proman) CKOY

Mertoanueckne YKa3dHHHA

JIIIA Gﬁ}ﬂIﬂIGI_T_[ID{CH ITO OpraHM3allHH H ITPOBEACHHIO CAMOCTOAT eIIbHOII pﬂﬁﬂT BI
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IJIA CTY JIEHTOB HAIIpaBJIEHHA MO OTOBKH
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BBEAEHUE

[[eTbr0 TTOATOTOBKH K CAaMOCTOSTEIIBHOMY H3YYEHHIO JHTEepaTyphl II0 TeMaM JIHCIHILIIHHEI
SBIIsSIeTCS colOecelOBaHHE C IIpellofaBaTelieM IO OT4eTy (YCTHOMY). 3aJadyaMH IIPH IOATOTOBKE K
CaMOCTOSTEIIBHOMY H3Y4YEHHIO JIHTEPATYPHI II0 TeMaM JHCIMILINHBEI — KOHCIIEKTHPOBAHHE CTYIEHTOM
KOHCITEKTOB.

CaMocTosTelbHasE padoTa IpelyCMaTpHBAeT CIEAYIOIIHE BHABI: CAMOCTOSTEIIbHOE H3YUYEHHE
JIHTEePaTypel II0 TeMaM, ITOATOTOBKA K IPAKTHYECKHM 3aHSTHSM, ITOATOTOBKA K KPYIJIOMY CTONIY IIO
TeMaM.

BrITonmHeHNe 3aJaHHi IO CaMOCTOSTEIIbHOH padoTe MO3BOISET CTYAEHTY 3aKpPelHTh 3HAHHS H
MPHOOPECTH MPAaKTHYECKHE HABBIKH B 00JIACTH SKOJIOTHH.

JIIst OCTH KeHHS BBICOKHX Pe3yJIbTaTOB YCBOEHHS Y4eOHOIO MaTepHala II0 Kypcey « XIHMHSD)
OakamaBpaM HeOOXOJHMO OCO3HAHHO ITOAXOJHTh K BBINIOIHEHHIO 3aJaHHH UIS CaMOCTOSTEeIbHOH
PabOTHl, BHHMATEIILHO O3HAKOMHTHCS C PEKOMEHIOBAHHON OCHOBHOH H JOITOJTHHTEIBHOH JINTEPaTYPOH.

bakamaBpam HeOOXOZHMO IIOMHHTB, YTO IEJIbIO ITPAKTHYECKHX 3aHSATHH I10 HCLIHILIHHE
« XUMHSD SBIISIeTCS 0000IIeHHe H CHCTEMAaTH3AIH TeOPEeTHYSCKIX 3HAHHI, ITOTyYeHHBIX Ha JIeKI[HX, a
Takke IPHOOpEeTeHHe IPAKTHYECKHX YMEHHH H HAaBHEIKOB. B 3TOH CBS3H Ha ceMHHapax JOJKHO OBITh
OPraHH30BaHO COTPYAHHYECTBO OaKajJaBpPOB H IIPEIlojaBaTells, HX B3aHMOIIOMOIb, KaKIblil OaKalaBp
IOII’KEH OCO3HABATh, YTO HMEET ITPaBO HAa HHIEJUIEKTYAJIbHYIO aKTHBHOCTE, OBITH 3aHHTEPECOBAHHBIM B
TOCTHKEHHH OOIIeH I[EIM CEMHHApPOB, AOJKEH IIPHHHMATh Y4acTHE B KOIUIEKTHBHOH BEIPAOOTKE
BBIBOJIOB H PEIlEHHI, B YCIIOBHSIX COBMECTHOH PaOOTHI 3aHHMAaTh aKTHBHYIO ITO3HIIHIO.

B Xoze moaroToBKH K 3aHATHAM OakajlaBpaM cIIeAyeT YUHTHCS TOYHO BEIPakaTh CBOH MBICIIH B
TOKJIaJle HIIH BBICTYIUIEHHH IIO BOIIPOCY, aKTHBHO OTCTAHMBaTh CBOKO TOUYKY 3PEHHS, apryMeHTHPOBAHO
BO3pakaTh, OIPOBEPraTh OMHMOOYHYEO ITO3HITHIO.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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1. O6mas xapaKkTepHCTHKA CaMOCTOAT eJIbHOH PadoThI 00YJAIOIHXCH MPH H3YIeHHH
JHCIHAILTHHBI (MoXy.J15) «O0Inast H HeopraHn4vecKka st XHMH D>

JIucrurmHa « XHMHS» OTHOCHTCS K AucIpoUmHaM bioka b1.0.05 u ocBanBaeTCs CTYIEeHTaMHI
B TeueHHe 108 yacoB. Ee ocBoeHHE IPOHCXOMUT B 1 ceMecTpe.

40,5 4yaca OTBOAATCS Ha ayJHTOPHBIE (POPMBEI padOTHI (JIEKIHH H IPAKTHYECKHE 3aHSITHI),
KOTOPBIE ITPOBOAATCS IPH HEMMOCPEACTBEHHOM YUACTHH IperogaBarei 0 47,25 4acoB OTBOAUTCS IS
CaMOCTOSTEJIBbHOH, HJIH BHEAYAHTOPHOH, PabOTHl CTYIEHTOB.

Ha nepeom sTare HeoOXOAHMO 03HAKOMHTECS ¢ padoyeH IpOrpaMMOH JHCIHIUIHHEI, B KOTOPOH
PaCCMOTPEHO COJZIep KaHHE TEM ITPAKTHUYECKHX 3aHATHI IHCIIHIUIMHEL, BHABI CaMOCTOSTEIbHOH paboTHI,
TaKHE KaK:

- CaMOCTOSTEIIbHOE H3YUEHHE JINTEPATYPHI 110 TeEMaM,

- TIOATrOTOBKA K J1a00paTOPHOMY 3aHSTHIO.

KaXapi BHJT CaMOCTOSTEIIBHONH Pa0OTEl HMEET I[EH U 3aJa4uH.

[{emsanvit caMOCTOSTENBHOTO H3VUEHHS JIHTEpaTyphl SBIISETCSA  OBJIAJIEHHE  CIIEAYIOIIHMH
KoMIteTeHisavMH OITK-1.

3alauH caMOCTOSATEIbHOH PaboThl (POPMHPYIOIIHE KOMITET €HI[HH:

- CITOCOOHOCTH K CaMOOpPraHM3alKi 1 caMo00pa30BaHHIO;

- TOTOBHOCTh YCTAaHABIIMBAaTh H OIIPEJEIISATh IIPHOPHTIETEI B cpepe IPOH3BOJCTBA ITPOAYKIIHA
IIHMTAHHS, OOOCHOBBIBATH IPHHATHE KOHKPETHOIO TEXHHYECKOIO PEIIEHHS ITPH pa3paboTKe HOBBIX
TEXHOJIOTHYECKHX IIPOIECCOB IIPOH3BOACTBA IIPOAYKIMH IHTAHHI, BBIOHPATh TEXHHUYECKHE CPeJCTBA H
TEXHOJIOTHH € YYETOM SKOIIOTHYECKHX ITOCIEACTBHH HX IIPHMEHEHHA.

BrITonmHeHHE 3aJaHHIl 110 CaMOCTOSATEIILHOM padoTe IMO3BOIISIET CTYAEHTY 3aKPEIHTh 3HAHMSI U
IIPHOOPECTH MPAKTHYECKHE HABLIKH B 00JIaCTH 3KOIIOTHI.

Ka)xaprnt B caMOCTOSATEIbHOH paO0TEI HMEET OmnpeeleHHbIe (DOPMBI OTYETHOCTH.

2. Ilnan-rpaduk BbIIOJIHEHHA CAMOCTOATEJIbHOH PadoThI

Kozrl Cpencrea u OOBEM YaCOB, B TOM YHCIIE
peaTn3yeM TEXHOIIOIHH CPC KOHTaKTH Bcero
BIX OLIEHKH ast pabora
Bua gesrelIbHOCTH
KOMIIET € HIT C
- CTYIIEHTOB
15158 IIPEIoiaBa
HHIHKATOP TEIIEM
a(oB)
1 cemectp
OIIK-1 ITogroToka k nabopaTopHbIM OTuer 7.29 0.81 8.1
paboTam ITHC bMeHHbIH
OIIK-1 CamocToATenbHOE H3yueHHe | CobecemoBaHHe 35.235 3915 39.15
JHTEPATYPhI I10 TeMaM No ] -
18
Hrorosa 1 cemectp | 42,525 4,725 47,25
HUtoro | 42,525 4,725 47,25

3. KDI‘[T]]D.]]I:HI:IE TOYKH H BHABI OTYHETHOCTH IO HHM

OnuncaHue MKaJbI OIleHHBAaHHUA
B PaMKaXx pEﬁTI]HI‘GEGﬁ CIHICTCMBI YCIICBACMOCTD Gﬁ}*’qﬂlﬂﬂ[}[}{ﬂﬂ IO AMCINOIINIHES OIICHHBACTCA B

AOKYMEHT TIOANMUACAH [FIHL.
QNNEKTPOHHOW NMoAarnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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No Cpoxn Koumm4uecrBo
Bua 1eTeJIbHOCTH CTYAE€HT OB
n/n ' BbIOIOJIHEHH A oa/L10B
1 cemecTp

I CoOleceoBraHue 110 TeMaM 1-6 5 Hellelnd 15
2. ColecemoBaHie 110 TeMaM 7-12 O Henend 20
3. ColecemoBaHie 110 TeMaM 13-18 1 3 Hepend 20
Hroro 3a 1cemectp S5
Hr1oro 55

MakcHMalIbHO BO3MOKHBIL Oalll 3a BECh TEKVIIHH KOHTPOIb YCTAaHABIMBAcTCS PaBHBIM
55. Tekyiee KOHTPOIBHOE MEPOIPHITHE CUHTAETCS CHAHHBIM, €CIIHM CTVAEHT IIOIYYIUT 3a HETO
He MeHee 60%  OT VYCTAHOBJIEHHOrO IS  53TOr0 KOHTPOJIId  MaKCHMaJIbHOro  Oasia.
PeHTHHrOBBIN Oaiyl, BBICTABIIIEMBIH CTYIEHTY 3a TEKyIlee KOHTPOIBHOE MEPOIPHATHE, CJIaHHOE
CTYIEHTOM B YCTAaHOBJIEHHBIE TpPa()HKOM KOHTPOIIBHEIX MEPOIPHITHH CPOKH, OIPEHelISIeTCs
CIEAYIOIMM 0Opa3oM:

YPOBEHL  BEITIOIHEHHA KOHTPOJIFHOT'O PelTHHTOBBIN  Oail (B % or
3a[aHH 5 MaKCHMAJILHOI O 0alllla 3a KOHTPOJIbHOE 3a[aHHE )
OTIHMYHBIN 100
XOPOIIHI 30
Y IOBJIETBOPHT € ILHBII 60
HeyIoBneTBOpHTENBHEI 0

[TpoMmexyTouHass arTecTallid B (opMe 5SK3aMeHa IIpelycMaTpHBaeT ITPOBeIcHHE
00s3aTeNbHOH SK3aMEHAI[HOHHOH IIporeAyphl H oleHHBaeTca 40 Oammamu u3 100. B cioyuae
€CIIH PEHTHHTOBBRIH Oal CTYAeHTa II0 JHCIHMIUIMHE IIO HIOraM ceMecTrpa paeeH 00, TO
IPpOrpaMMOH aBTOMAaTHYeCKH A0oO0aBiIsIeTcsS 32 IpeMHAIbHBIX Oalla M BBICTABISETCS OILIEHKA
KOTIIMYHOY». IIOMOXKHMTENIBPHBIH  OTBET CTYJAEHTAa Ha 5K3aMEHE OILEHHBAETCS PEHTHHIOBBIMI
Oammamu B gauamnazoHe oT 20 jgo 40 (20 < Ssxz < 40), omnenHka MeHbIne 20 0OaIOB CUHTaeTCS
HEYIOBIIETBOPHTEIIBHOM.

IIxana coomeemcmensn peiimuneo06020 ©baila sxK3amena J-6aAnIbHOIL  clcHlieme

Peitmunzoentit 0anin no oucuuniuHe OueHKka Ho 5-0a/UIbHOIL cucmeme
35-40 OTIIMYHO
28-34 XOpOoIIO
20-27 Y IOBIIETBOPHTEIILHO

HMroropas oneHka IO AUCHHIUIMHE, H3YYaeEMOH B OJHOM CEMECTPE, OIPEAENISeTCS II0 CYMME
O0aluToB, HaOpaHHBIX 3a paboTy B TeueHHe CceMecTpa, H OalllloB, ITOJYYEHHBIX IIPH cJade
SK3aMeHa:
[lxana nepecuema peiimun2o6020 baina No OUCYUNILHE € OLJeHKY
no 3-bannvHoil cucmeme

PelTHHIoBbII 0aJ11 MO JHCIHILIHHE OneHka Ho S5-0aJ/IBHOH CcHCTeMe
88 - 100 OTIHYHO
72-87 XOpOIIIO
53-71 YIOBIETBOPHTEIIEHO
< 33 HeynoBIneTBOPHTEIBLHO

4. MeToaHYECKHE PEROMEHIAIIHH ITO H3IVUEHHIO TE€ OPETHUYECKOTI'O MATepPHAJIA

TTanwr snmiAama A Trrrm A AmT MATrr TR arr  TraAm ATITrTITAa s oTY
NOKYMEHT NOAMWCAH Ba¥XHO YVMCTE IIPAaBHJIIBHO YHTATh, ITOHIIMATh H
! SNEKTPOHHOW NOONUCHIO O TeKcTa BaKHO He TOJIIBKO OBITh BHHUMATEIILHBIM
r|CE.*|:ITI-1EbI.-'1HET.' 12000002A633E3D113AD425FB50002000002A6 HO H EHE].,[[ETB GHPEI[EHEHI{BIMI MBICITHTESIILEHEBEINMH
Enapeneu: llebayxoea TateAHa AnekcaHapoBHa

] HOCTH BOCIIPHHMMATE HE OTJEIBbHEIE CIIOBA, a
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[Ipn pabote ¢ MHTEPATYPOH HCIIOIB3YIOTCS BRIIMHCKH (00S3aTeIbHOE YCIIOBHE BBITHCOK — TOYHOE
yKa3aHHE HCTOYHHKA H MeCTa, OTKYJa 3TO BBITHCAHO). [{emecooOpa3sHo BEIMHCKH JIelaTh HAa KapTOYKax,
yT1o OOIEerYaeT MX XpaHeHHEe M HCIIONb30BaHHE. [IpH 3aromHeHNH KapTo4yeK CledyeT YUHTBIBATh, UTO
IBa CaMOCTOSTEIBLHEIX BOIPOCA 3aHOCHTH HA OJHY KapTOUYKY HEIb3s, T.K. 3TO 3aTPYIHHT HX
KIIacCH()HKAI[HIO H XpaHeHHe. KapToyka Ol KHa cofiep kaTh 0003HAYEHHE ee COJEeP KaHH S, HOMED HIIH
(P, YKa3bIBAIOM[HI €€ MECTO B KapTOUuKe, JaTy 3aloIHeHHT, OHOIHorpaddeckie JaHHEBIE. 3aIlHCcH
Ha KapTOYKe CIeAYET paclionararb Ha OJHOH CTOPOHE, OHH JOJDKHBI OBITH YETKHMH H JIOCTaTOYHO
IIONMHBIMH. |IpH BEITMCHIBAHHH I[HTAT KpalHe BaXHO COXPaHATH a0COMIOTHYIO TOUYHOCTH IIPH IEpeaayun
MBICJIEl aBTOpa, CTaBHTh HMX B KaBBIYUKH. IIpomyckn B I[HTaTe JOITyCKaroTCS (OTMeYaroTCs
MHOT'OTOYHEM), HO OHH HE JOJIKHBI H3MEHSITh CMBICIIa BBICKA3bIBAaHHS. l[mTaTa 00S3aTElbHO JIOJKHA
OBITH CHaOXKeHa YKa3aHHEM HCTOYHHKA.

B nporiecce paboTel Hag H3y4YaeMBIM MaTepHAIIOM COCTABIISIETCS IUIAH B IEISIX Oojlee YETKOro
BBISIBIIEHHH CTPYKTYPBl TEKCTa, 3aIlCH CHCTEMBI, B KOTOPOH H3/IaraeT MaTepHal JaHHBIH aBTOP,
ITOATOTOBKH K BBICTYIUIEHHIO, a TAaKKe JJI HAITMCAHMS KaKOH-THOO padoTHI, 3aIlHCH CBOHX MBICIIEH C
HOBOH CHCTeMaTH3allMeH MarepHala. B INIaHe MOIYT BCTPedyaThCS OTJEIIbHBIE ILMQPHL H JAPyTHE
(paKkTHYECKHEe CBeJeHHS, KOTOPhIE XOTSI H He SBIIIIOTCS COOCTBEHHO IUIAaHOM, HO ITOMOTarT B OYAYIIEM
ero HCITOIb30BAHHH (K IIPHMEPY, ITPH BBICTYIUICHHH ).

[IpH H3yYeHHN TeOPEeTHYECKOr0 MaTepHaiia TpeOyeTcsl COCTaBIIeHe KOHCIIEKTA.

KoHCcmeKT — 53TO KpaTKas ITHChMEHHaAs 3alluCh COAEPKAaHHS CTaTbH, KHHTH, JEKI[HH,
MpeJHa3HaYeHHBIE JJI TIOCIEAYIOINErO BOCCTAHOBRIEHHS HH(OPMAIHH C Pa3IMYHOH CTEIEeHBIO
TIOJTHOTEHI.

KOHCITEKT — 3TO CHCTeMATHYECKAS, JIOTHYECKH CBSI3HAS 3aIlHCh, OOBEIHHIIONIAS TUIaH, BBITHCKIH,
TE3UCHl WM, TI0 KpaHHeH Mepe, IBa M3 5THX THIIOB 3armicH. MICXOoms M3 OIpeNlelleHHS, BBEOIHCKH C
OTHEIIbHBIMH ITYHKTAMH TUIaHA, €CIIH B I[EJIOM OHH HE OTPa’KaroT JIOTHKH ITPOH3BEIECHHUS, €CIIH MEXKIY
OTHEIIbHBIMH YaCTSMH 3aIlICH HET CMBICIIOBOMH CBSI3H, — 3TO He KOHCIIEKT. B KOHCITEKT BKIIIOYAIOTCS HE
TOIIBKO OCHOBHEIE ITOJIOKEHHS, HO H JJOBOABI, HX O0OOCHOBBIBAIOIIIHE, KOHKPETHBIE (PAKTHI H ITPHMEPHI,
HO 0e3 HX ITOAPOOHOr0 OIMH CAHI L.

KOHCITEKTHPOBAHHE MOKET OCYILECTBRIISTHCS TPEMS CITOCOOAMI:

- IIMTHPOBAHHE (IIOIIHOE HIIH YaCTHYHOE) OCHOBHBIX ITOJIOKEHHI TEKCTA,

- Tlepeiaya OCHOBHBIX MEICIIEH TEKCTa «CBOMMH CIIOBAMIL,

- CMEIIAHHBIH BapHaHT.

Bce BapHaHTHL IIPeAIIoIararT HCIIOIb30BaHHE COKPAITIEHHH.

[ Ipu HarcaHM KOHCITEKTa PEKOMEHAYETCS CIIEAYIOIIAS ITOCIIEI0BATEIIBHOCTE !

1. IIpoaHamm3HpoBaTh COAEpP:KaHHE KaXIOro (parMeHTa TeKCTa, BBIAEISII OTHOCHTEIIBHO
CaMOCTOSITEIIbHBIE TIO CMBICITY,

2. BreraemuThs B3 KaKJ0H YacTH OCHOBHYIO HH(POPMAIHIO, YOPaB H30BITOYHYIO;

3. 3ammcaTh BCIO BaXXKHYIO AJIS ITOCIIEAYIOINET O BOCCTAHOBIIEHHS HH()OPMAI[HIO CBOHMH CIIOBAMH
IIH ITHTHPY S, HCITOIL3YS COKPAIEHHS.

Pasgernsror yeThIpe BHAa KOHCIIEKTOB:

- TeKCTYaJIbHEIH,

- IUTIAHOBHIH,

- CBOOOIHBIM,

- TEMAaTHYECKHH.

TekcTyaJlbHBIH COCTOMT M3 OTJHEIBHBIX AaBTOPCKHUX IHTar. HeoOXoammo TOIBKO YMEHHE
BBIJIETIATH (Ppa3bl, HECYIINHE OCHOBHYIO CMBICIIOBYIO HAarpy3Ky. OTO IIPeKpPacHBIH HCTOYHHK JOCIIOBHBIX
BBICKA3bIBAHHH aBTOPa H IIPHBOJHMEIX HM (paKTOB. TeKCcTyalbHBIH KOHCIIEKT HCITONIB3YETCS JIIHTEIIbHOE

BPEMSL.
I1-1TaHOBBIM — 3TO KOHCIIEKT OTAEIIBHBIX QJPHIT&IEHTGE MATEPHAJId, COOTBCTCTBYIOMIIX Hd3BdAHHAM

TIT A rT AT AT TTA TR AMTIIMATIT TrA swanan A amarrrram s rrrrarra 0 W

] TOKYMEHT NMOANVCAH 1 VHIT IIOCIIEA0BATCIIbHO H YETKO HBJ"IJEII‘E],TB CBOH

] SNEKTPOHHOW NOAMUCHIO = ee B (hOPMYIIHPOBKAX IUTaHA. TaKoi KOHCITEKT

] Enageneu; le6ayxoea TateaHa AnekcaHgpoBHa
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CB000aHBIH KOHCIIEKT — HHIHBHIYAIIbHOE H3I0KEHHE TeKCTa, T.€. OTpakaeT aBTOPCKHE MBICIH
yepes Ballle coOOCTBEHHOe BHIeHHE. TpedyeTcs AeTalbHas ImpopadoTka TEKCTA.

CBOOOIHBIN KOHCIIEKT IMPEACTABIISIeT cOO0H COUETAHHE BBHIMMHCOK, IHTAT, HHOIAA Te3HCOB, YacTh
ero TekcTa MOKeT OBITH cHaOkeHa IUIaHOM. JTO Hanlollee IMOJIHOLIeHHBIH BH KOHCIIEKTA.

Temarnyecknii KOHCIEKT — H3JIOKeHHEe HHQOPMAIIMH II0 OJHOH TeMe M3 HEeCKOIBKHX
HCTOUYHHKOR.

CocCTaBIIeHHE TeMAaTHYECKOIr0 KOHCIIEKTAa YUHT padoTaTh HaZ TEMOH, BCECTOPOHHE OOIyMBIBAS €€,
AHAIIH3UPYS Pa3IMUYHBIE TOUKH 3PEHHS HAa OAHH H TOT K& BOIpocC. Takum o0pa3zoM, 3TOT KOHCIIEKT
oOneryaer paboTy HAJ TEMOH IIPH YCIIOBHH HCITOIb30BAaHHA HECKOIBKIX HCTOUYHHKOB.

OdopmiteHHEe KOHCIIEKTA

I. HazBaHIe KOHCIIEKTHPYEMOI'O ITPOM3BeJeHH S (M ero 4acTH) H €0 BBIXOJTHBIX
JTaHHBIX, T.e. OHOMHorpadHyecKoe OIMHMCaHHE JOKYMEHTA.

2. IImaH TekcTa.

3. M3moxeHne Haubolnee CYINECTBEHHBIX IIOJOXKEHHH H3YYaeMOI'0 MaTepHaia

(TE€3HCHI) ITOCIIeA0BAT eJIbHO H KPaTKO CBOMMH CIIOBAMH HIIH B BHJ(€ IIHTAT, BKIIFOYAsI KOHKPETHEIE
(paKTHI H IIPHMEPHL.

4. CocCTaBIsgd KOHCIIEKT, MOKHO OTJEIBHBIE CIIOBA M IIEJIBIE ITPEJIOKEHHS ITHCATh
COKpAII[€HHO, BRI CHIBATE TOJIPKO KIIFOUEBBIE CIIOBA, IIPHMEHSTH YCIIOBHEIE 0003HAUEHH.
J. YroOpl (¢opma KOHCIIEKTa KaK MOXKHO Oolee HarIsggHO oOTpakajla €ero

coJicp KaHHe, pacltollaranTe ab3allbl «CTYIIEHbKaMI» ITOJOOHO ITYHKTAM H ITOITYHKTaM IUIaHa,
IIPHMEHSIHTE Pa3sHOOOpa3HBIE CIIOCOOBI ITOJUEPKHBAHHS, HCIIOJIB3YHTE KapaHJaIld H PYYKH

Pa3HOrO I[BETA.
6. HMcnomp3yiiTe pedepaTHBHBIH CIIOCO0 H3T0KeHHS (HanmpHMep: «ABTOP
CUHTAET...», KPACKPBIBAET...»).
7. CoOCTBEeHHEIE KOMMEHTaPHH ITOIaraiTe Ha ITOJISIX.

HUTOoroBeMm ITPOAYKTOM CaMOCTOATCIIbHOI'O H3VHCHIA JIHTCPATYPhI IIO0O KOHKPETHBIM TCEMaM
ABIIACTCH KOHCIICKT, CPEACTBOM OIICHKH JdHHOI'O BHA4 JCATCJIIBHOCTH — CDﬁEGEI[GEﬁIHIIE:, TCCTHPOBAHIIC.

MeTouyecKHe PEKOMEHIANMAN K CAMOCT OATEJIbHOMY H3Y4YeHHI0 Tem Ne 1-18.
BonpochI 111 codece10BaHU A
ba3oBbI YPOBEHDb
Tema 1. OCHOBHBIE ITOHATHSI XHMHH. 3aKOH PKBHBAJIEHTORB. 1'a30BbIe 3aKOHBI
. XumMHuyeckass CHMBOIIHKA.
2. BaxxHeHIIME KIIacChl HEOPraHHYECKHX BEILECTB.
3. HoMeHKIIaTypa HEOpraHHYECKHX BEIIECTB.
4. XUMHYECKHE PACUYETHI.
Tema 2. CtpoeHue aroma. [lepuognuecknri 3akoH .M. MeHaeneeBa
1. IImaHeTapHas MOJIENIF aTOMA.
2. KBaHTOBas TEOPHS CBETA.
3. IlpemmonoxeHus ae bpomis.
Tema 3. XumuuecKas cBA3b. OCHOBHBIE XapPaKTEPHCTHKH. BHIBI XHMHYECKHX CBS3EH
1. IloIIpHOCTE MOJIEKVIL.
2. MeTtoa MONEKYISIPHBIX OpOHTAJIEN.
3. CBS3BIBAIONE H PA3PRIXILIIONIE OPOHTAH. [IOpSAIOK M SHEPTHUS CBSI3I.
Tema 4. OCHOBHEIE ITOHATHS TEPMOAHHAMIKH . XHMHYECKas TEPMOJHHAMHKA
1. OCHOBHEBIE 3aKOHOMEPHOCTH ITPOTEKAHH I XHMHYECKHX ITPOIL[ECCOB.

2. IlpeBpallieHHs SHEPTHH ITIPH XHMHIYECKHX PeaKIHIX.
3. Tepmoxumris. T epMOXHMHYECKHE YPaBHEHHS.

Masras & Worrsrrrvrmamrsm o vorrrramrrrsn W rrs srrero mrs s e
M IOKYMEHT NOARNCAH o T-fT0% PaBHOBECHE.
SNEKTPOHHOMW Moarnuchkio AbI PECAIHPYIOIIIX BEIIIECTB.
Ceptuchukat: 12000002A633E30D113AD425FBS0002000002A6 MAX
Bnapeneu: leBayxoea TaTtbaHa AnekcaHapoBHa
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1. XapakrepHcTHKa pacTBOPOB. IIporiecc pacTBOpeHHS.
2. I'mapaThel H KpHCTAJUIOTHAPATHI.
3. PactBopHMOCTE. llepechIllieHHbIE PACTBOPHI.
Tema 7. PacTBOPEI 3IIEKTPOIINTOB
1. OCcoOeHHOCTH PacTBOPOB CONEH, KHCIIOT H OCHOBAHHI.
2. TeopHs 3IeKTPOIMTHYECKOH JTHCCOIMALIH.
3. Ilporecc micCOIHAIlIH.
Tema 8. OKHCIIMTEIIFHO-BOCCTAHOBHTEIIBHEIE ITPOIIECCHL. DIIEKTPOXHMHYECKHE CHCTEMBI
1. OKHCIIEHHOCTH aTOMOB 3JIEMEHTOB.
2. CraHmapTHEIH BOJOPOIHBI 3IEKTPOSI.
3. 3aKOHEBI 3JIEKTPOIIH3A.
Tema 9. B311eMeHTHI OPraHHYeCKOH XHUMHH. OpraHHyecKHe, 3JIEMEHTOPraHHYECKHE H
HEOPraHHYECKHE TTOJTHMEPEI
1. Kimaccndukalpgis opraH4ecKiX coeJJHHEHHS.
2. KpeMHHI OpraHHYeCKHE COETIHEHHS.
3. DJIeEMEHTOOPTraHHYECKHE ITOITHMEDHI.
Tema 10. OOmme cBOHCTBAa HEMETAJIJIOB.
1. Bogmopon. ©H3HYECKHE CBOHCTBA. .
2. Bomopon. IIpuMeHeHHE.
3. Boga. OusHyecKkHe CBOHCTRA.
Tema 11. OO61as XxapakTepHCTHKA IIOATPYIMIEI TAJIOTEHOB
1. Xnop HaxoXJIeHHe B IIPHPO/Jie, (PH3HYEeCKHE CBOMCTBA. IIpHMeHeHHe.
2. XJIOpPOBOAOPOJ M COJISIHAS KHCIIOTA.
3. @T1op, OPOM H HOZ.
Tema 12. Kucmopon u ero cBOHCTBA
1. HaxoxaeHHe B IPHPOJE, IIOIYUYEHHE.
2. DHU3HYECKHE CBOHCTBA.
3. IlpumeHeHHe KHCIIOPOA.
Tema 13. Cepa u ee CBOICTBA.
1. HaxoxmeHHe B IpHpoJie (pH3HYeCcKHe CBOMCTBA. [IpiMeHeHHe.
2. Oxcup ceprl (IV). CepHHCTasI KHCIIOTA.
3. CBONCTBA CEPHOH KHCIIOTHI H €€ IIPAaKTHYECKOE 3HAUEHIE.
Tema 14. CepoBomopon H CYIIb(HIEL
1. HaxoxmeHHe B IIpHPOJIE.
2. DHU3HYECKHE CBOHCTBA.
Tema 15. A30T H aMMHAaK.
1. HaxoxmeHHe B IIpHpoJe, (PH3HYECKHE CBOHCTBA.
2. XHMH4YeCKIe CBOHCTRA. | I[prnMeHeHuE.
Tema 16. OKCHIBI a30Ta M a30THAS KHCIIOTa. B3anMOAeHCTBHE a30THOH KHCIIOTHI ¢ MeTaJUIaMH
H HEMETAJUIaAMH.
1. AsoTHas KHcnoTa: (pu3HueckHe cBoHcTBa. [IpnveHeHne. 2. COIH a30THOH KHCIIOTHI.
3. MunHepansHbele YI0OPEHH L.
Tema 17. Yriepon 1 ero CBOHCTBA.
1. OKcHIBI YITIEPOJA.
2. YTronpHas KHCIIOTA.
Tema 18. Oxcup kpemuusa (IV) H kpeMHHeBas KHCIOTA.
1. KpeMHHH 1 er0 CBOHCTBa. XHMHUYECKHE CBOHCTBA. lIpHMeHeHHE.
2. KpemHHii 1 ero cBolicTBa. HaxoxkaeHHe B IIpHpoe, PH3HYECKIE CBOHCTRA.
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3. IlapigranpHOe JaBIIEHHE rasa.

Tema 2. CtpoeHue aroMa. [lepuomueckni 3akoH JI.M. MeHeneeBa

1. IToHsgTHE O KBAHTOBOH MEXAHHKE.

2. KBaHTOBO-MeXaHHYECKasI MOJEIb aTOMA.

3. CrtocoOHI 3aIHCH 3I1eKTPOHHBIX KOH(HIYPaIHil aTOMOB HOHOB.

Tema 3. Xummdyeckas cBSI3b. OCHOBHBIE XapaKT ePHCTHKH. BHIBI XUMIHYECKHX CBA3EH

1. OrnpejeneHne cocTaBa KOMIUIEKCHOTO HOHA.

2. HoMeHKITaTypa KOMITIIEKCHBIX COEHHEHIH.

3. PaBHOBeCHS B pacTBOpaxX KOMIUIEKCHBIX COEIHHEHHIL.

Tema 4. OCHOBHBIE ITOHATHS TEPMOAHHAMHMKH . XHMHUYECKas TEPMOJAHHAMHKA

1. DaxTOpHI, OIPEAEIISIOLIE HAITPaRIIEHHE IIPOTEKAHH S XHMHYECKHX PeaKI[HI.

2. DHTpoImM A H 3Hepruda I'nudoca.

3. DHeprud I eJIbMIoJIbIIA.

Tema 5. XUMHYeCKasI KHHETHKA. XHMHYECKAS PaBHOBECHE.

1. HeoOparmmeie 1 oOpaTHMBIE PeaKIH.

2. XHMMHYECKOE paBHOBECHE. KOHCTaHTa XHMHYECKOIO PaBHOBECH S

3. CMelreHne XUMHYECKOro paBHoBecHS. [ IpuHipar ne laTense.

Tema 6. O01ie CBOHCTBA PaCTBOPOB.

1. OHU3HYECKIe CBOHCTBA BOJIEI.

2. Jlmarpamma COCTOSIHHS BOJEI.

3. XUMHYeCKHe CBOHCTRA BOIBIL.

Tema 7. PacTBOPEI 3I1EKTPOIINTOB.

1. CHIIBHBIE 3IEKTPOIHNTHI.

2. NOHHO-MOJEKYIISIPHBIE VPAaBHEHH 5.

3. IlponseeneHIe paCTBOPHMOCTH.

Tema 8. OKHCIIMTEIIFHO-BOCCTAHOBHTEIIBLHEIE ITPOIIECCHL. DIIEKTPOXHMHYECKHE CHCTEMBI

1. IIprmeHeHHEe MeTO[A BIEKTPOHHO-HOHHOI0 OanaHca IIPH PasiIHYHBIX PEeaKI[HIX CPeIbl.

2. XMMHYECKHE HCTOYHHKH TOKAa. AKKYMYIISTOPHL.

3. DNeKTpoXHMHYEeCKas MOISIpH3ans. [lepeHarpssKkeHHe.

Tema 9. DneMeHTHl OpraHHYeCKON XHMHH. OpraHHYeCcKHe, 3JIEMeHTOPraHYeCKHE H
HEOPraHHYEeCKHE TTOJTHMEPEI

1. TeopHsa XUMHYECKOIO CTPOEHH S OPTraHHYECKHX COEIMHEHHI

2. @ochopopraHHyecKHe COeHHEHHN

3. HeopraHmueckue ITOIIMEDHI.

Tema 10. OOmue cBOHCTBA HEMETAJIJIOB.

1. Bomopon. XumH4uecKHe CBOHCTBA.

2. Boga. XumMH4yecKHe CBOHCTBA.

Tema 11. OOmras xapakTepHCcTHKA ITIOATPYIOILL TaJIOTEHOB

1. X710p monyueHHe, XHMHYECKHE CBOHCTRA.

2. COolmM COJISIHOH KHCJIOTHL, KaueCTBEHHAS PeaKIHs Ha XIIOPHT HOH.

Tema 12. Kucmopoja u ero CBOHCTBaA

1. [lomydyeHHe KHCIOPOJA.

2. XHMMIYECKIHE CBOHCTBRA.

Tema 13. Cepa 1 ee CBOICTBA.

1. [lonmyuyeHHe, XHMHYECKHE CBOHCTBA.

2. Oxcup cepol (VI). CepHas KHcIIOTA.

3. Com cepHOH KHCIOTHL. KadecTBeHHas peakifHsI Ha CyIb(aT-HOH.

Tema 14. CepoBoopon H CYIIB(HIEL
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Tema 16. OKCHIBI a30Ta H a30THAaS KHcIIOoTa. BanMoieHCTBHE a30THOH KHCIIOTHL ¢ MeTaITaMH
H HeMeTaJUTaMH.

1. A30THag KHCIIOTA: XHMHUECKHE CBOHCTRA.

2. BrauMogelcTBHE a30THOH KHCIIOTHL ¢ MeTalUlaMH H HeMeTaJIJIaMH.

Tema 17. Yrimepon H ero CBOHCTBA.

1. Cormt yTolmbHOH KHCIIOTHL.

2. KayecTtBeHHas peakiiisg Ha KapOOHAT-HOH.

Tema 18. Oxcnp kpemuusa (IV) H kpeMHIEBas KHCIOTA.

1. IloHSTHE O KOIJIOMIHEIX PacTBOpaX.

2. Corm KpeMHHEBOH KHCIIOTHI.

3. [lomyuyeHHe cTekna H LIEMEHTA.

5. Metoau4eckne YKa3aHud (110 BHAAM padoT, IpeaycMOTPEHHBIX padovel IporpaMmmMon
JUCITHILTHHBI (MO/YJIA)

CamocmosamenvHoe 8blNONHe e 3A0aH Il

3ajaHius H VIIPa)XHEHHS JUIS CaMOCTOSTEIILHOH PaldOThEl IIPEHMVIIECTBEHHO COAEPKATCSI B
y4eOHO-METOAHYECKOM KOMIUIEKCE JHCIMIUIHHBI (METOAHYECKHX YKa3aHHAX K CEMHHAPCKHM 3aHSTHSIM
H MeTOJHYEeCKHX VKa3aHHSIX IO CaMOCTOSTEIIbHOH pabore cTyleHTOB). Kpome TOro, 3ajgaHHI H
yIIpa;KHeHHSI MOT'YT ITpeJijlaraThcs IMpeltofaBaTelsIMH KadeIphl, BeIyIIHMH ceMHHapcKHe 3aHsSITHI. Ha
TEKIH X IIPEINOJaBaTENH TaKKe AT 3aJaHH s JJI1 CAMOCTOSTEIEHOH padOoTHI.

B paMKax caMOCTOSATEIIFHOH PadoThl CTYAEHTHI CAaMH MOI'YT IIpejyiaratb COOCTBEHHEBIE TEMBI H
(pOpMBI BBITTOITHEHHS 3aTaHHIL.

Crmaya 3aJaHHs IIPOM3BOAHUTCS IIPEIIONABATEIIO, BEAYINEMY CEMHHAPCKHE 3aHSTHS, B
YCTAHOBJIEHHBIE HM CPOKH.

B cocTaBe MeTOAHYECKHX YKa3aHHH K CEMHHAPCKHM 3aHSATHSM IIPEIYCMOTPEHBI PEKOMEHIAIIHH
II0 IIOJTOTOBKE K CEMHHAPCKOMY 3aHSATHIO. [IpH BREINTOIMHEHHH PpabOThI CTYAEHTEI MOI'YT HCIIOIB30BATh
HE TOJIPKO METOJHYECKHE VKa3aHHSI II0 PeIIeHHIO 3aJady, HO M APYrHe MaTepHalbl Y4yeOHO-
METOAHYECKOI0 KOMITJIEKCA.

Tpeboeaniia k oghopmieniio 3a0aHilil

3ajaHHSI TI0 CaMOCTOSTEIILHOH paboTe JO/DKHEI OBITh O(OPMIEHBI B COOTBETCTBHH C
TpeboBaHmsIMH ['OCT 7.32-91 (MCO 5966-82). CTpaHHIIBI TeKCTa JOIKHEI COOTBETCTBOBATh (popMaTry
A4 (210 x 297 ).

TexcT 3agaHMil JOJIDKEH OBITH BBIIIOMHEH Ha OJHOH CTOPOHE JIHMCTA C IIPHMEHEHHEM
KOMITBIOTEPHBEIX YCTPOHCTB. IIpH HCIIOIB30BAaHHMH IIEPCOHAIIBHOIO KOMIIBIOTEPA PEKOMEHIYETCS
HCITONB30BaTh cpeny Windows, pemakrop Word. IlapamMeTphl JOKyMeEHTa CIeIVIONHE: HHTepBal — 1,5,
kernb (pasMep) — 14, mpudt — Times New Roman. DyHKIMSI NepeHOca CIIOB O0sg3aTelnbHa. T eKcT
CIEYET IleYarars, cOOMI0Nas CIEAVIOIHE pa3sMepPHI IoJIeH: jiepoe - 30 MM, mmpasoe - 10 MM, BepXHee -
20 MM, HIDKHEe — 20 MM.

HyMepaiss CcTpaHHI HAUYHHAETCS CO CTPaHMIIBI, COJEp’Kallled OrJaBjieHHe pPadoThl, H
ITPOH3BOJINTCS apaOCKHMH IIH(paMH B IIPaBOM BEPXHEM YIIIY JIHCTA. THTYIBHBIA JTHCT BKIIOYAETCS B
OOIIYI0 HYMEPAIHIO, HO HE HYMEPYETCA. B MIPHIOKEHHIX CTPAaHHIBEI HE HYMEPYIOTCS. MITmrocTpalpm,
cXeMbl, TI'pa(pHKH, TaOJHI[BI, PacIIONOXKeHHBbIe Ha OTJElIbHBIX CTPaHHIAX, BKIIIOYAIOTCS B OOIIYIO
HYMEPAIHIO CTPaHHII.

TekcT OCHOBHOH 4YacTH paldoThl MOKET IIOAPA3AEIATHCS Ha Paslelbl M ImoApasienbl. Kax ol
pa3zien CIeqyeT HauMHaTh ¢ HOBOH CTAaHMIIBI. Pasfersl M IoapasaeiIbl JOIDKHEL HMETh HAMEHOBAHHE -
3arOIIOBKH, B KOTOPBIX KPaTKO OTpa’kaeTcsd OCHOBHOE COJEpKaHHE TEKCTa. 3arolIOBKH Pas3lelioB
J NOKYMEHT MOANMCAH ’ Z‘HEIBHBIMH) 6}’I{Bﬂhﬂ1 H BBIACIIAIOTCA AIPHBIM
] SNMEKTPOHHOW MOANUCHIO j3al[a CTPOYHBIMH OYKBaMH, KPOME IIEPBOH —
o, CUOORNSEOOIETSIONENS ||| CoatesTios T Tte G108 B SATGIOBKAX e
) JCKaroTcs. TOUYKY B KOHIIE 3arOIIOBKAa HE CTaBAIT.
| DeiicteuTene: ¢ 20.08.2021 no 20.08.2022 KEHHI, X pas3IeistoT TOYKOH. llomuepKHBaHHe



3arOJIOBKOB HE JOITyCKaeTcsa. PaccTosHIe MeXIy 3arojIoBKaMH pasjiela (Ioapaszeiia) H ITOCIEXYIOIIHM
TEKCTOM JOIKHO OBITH PAaBHO OJHHAPHOMY MeXCTPOYHOMY HHTepBady (10 MM), a paccTOsSHHE MeXIy
3ar'0JIOBKOM ITOApaszeia H IMOCHeJHeH CTPOKOH MPEaBIAYIIErO TEKCTA — 2-M OJHHAPHBIM MeKCTPOYHEIM
HHTepBazaM (15 n).

B TexcTte He HOMXKHO OBITH PHCYHKOB M TaOmmi[ Oe3 CCBUIOK Ha HHX. PHCYHKH M TaOIIHI[BI
pacronararoTcsa B TEKCTE Cpa3y IIOCIe CChIIOK Ha HHMX. PHCYHKH JOIKHBI HMETH ITOSCHSIOIYIO HAITHCE
— Ha3BaHHE PHCYHKA, KOTOpas IIOMELIAETCS IO HUM. PHCYHKH 0003HAayaroTCA CII0OBOM « PHCy. Touka B
KOHIIe Ha3BaHHS He CTaBHTCSI. PHCYHKH cllefyeT HyMepOBaTh ITOCIIeIOBAaTEIIbHO apaOCKHMH I[H(paMH B
CKBO3HOM ITOPSIKE B ITpefenaxX Bcel paboTHI.

[{udgpoBoit MaTepHal IeaecooOpa3Ho opopMIATh B BHJIe TaOmmipl. Kakmag TaOmmila JoMKHAa
HMETH 3ar0JIOBOK, KOTOPBIH JOKEH OBITH KPaTKHM H OTpakaTh COAEPKHUMOE TaOIHIEI.

Hajx HasBaHMeEM cItpaBa IMMINETCS CIOBO «TalbmHifa» ¢ ITOPSAKOBEIM HOMEPOM apadCcKHMH
IH()paMH B CKBO3HOM IOPSIIIKE B IIpejieliaX Becel padoThl. TeMaTHYeCKHH 3arojIOBOK ITHIMYT CTPOYHBIMHA
OyKBaMH, KpOME IIEPBOH ITPOITHCHOH. B KOHIE 3arojIoBKa TOYKY HEe CTaBgr. TaliHIily CIleayer
pasMelaTh TaK, YToOkl €€ MOKHO OBUIO UHTATh O€3 IMTOBOPOTA PAaOOTEI HIIH e C IIOBOPOTOM ITO YaCOBOH
cTpenke. Tabmuiry ¢ OOJIBIIM KOITHYECTBOM CTPOK JAOITYCKAeTCSd IEPEHOCHTh Ha APYIVIO CTPaHHILY.
[Ipu mepeHoce TaOiMIBI, HAa CIEAVIOIIEH CTPAHHIE IIOBTOPAIOT €€ INanKy H HaJ HEH ITOMEINAroT
Haamchy «lIpogomkeHne tabil» ¢ yKaszaHHeM HoMepa. Ecmi 1marnka TaOnuiisl TPpOMO3IKas, TO BMECTO
Hee C IIEpeHECEHHON YaCTH B OTAEIBHOH CTPOKE ITOMEINAKOT HOMEP I'pad.

[Tpumoxenne odopmifgeTcs KakK ITPOAOIDKEHHE OCHOBHOH YacTH 3aJaHHSL, PacIlOjlaracTcs B
TIOPSIKE TIOSBIIEHH S CCBUIOK B TEKCTe. Kaxkaoe MpIIOKeHHe TOMKHO HAUHHATHCS ¢ HOBOH CTPAHHIIBI U
HMETh COEPKaTelbHBIH 3ar OJIOBOK, HalleYaTaHHBIH KHPHBIM ITPH(TOM. B IIpaBOM BepXHEM YTIIY ITOJ
3arOJIOBKOM ITPOITMCHBEIMH OVKBaMHM IleyartaeTcsd CJIoBO «lIpmmoxkeHue»n. Hymepalmsg paseinos,
ITYHKTOB, TAOJIMI[ B KaKIOM IIPHIIOKEHHH CBOSL.
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