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MeTtoamdeckne yKazaHMSI II0 BBIIIOJIHEHIIO J1aDOPAaTOPHEIX palOT IIpeJHa3zHadeHBl I
CTyAeHTOB 1 Kkypca zaouHoii ¢opmel oOyueHms HamnpapiaeHusa 23.03.03 OxkcmryaTalus
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BBE/IEHHE
JucigpmmHa « XHMHH» OCBAaHBAETCS CTYAeHTaMH B TeueHHe 108 yacoB. YacTh 3TOro BpeMeHH
(95,25 yac) OTBOIHTCS Ha CAMOCTOSATENIbHYIO, HIIH BHEAYIHTOPHYIO, paboTy CTYAEHTOB, Ipyras yacTh (6
JacOB) — HTO ayAHUTOpHBIE (POpMBI PaboThl (JIeKIHOHHEIE H Ia0OpaTOpPHBIE 3aHATHSI), KOTOPBIE
OPraHH3YIOTCSA HEIIOCPEACTBEHHO IIPEITOAABATEIIEM.

JlabopaTopHOe 3aHATHe SBISeTCS BakHelmmeH QopMoil ycBOeHHS 3HaHHil. O4YeBHIHBI TPH
CTPYKTYPHBIE €r0 4acTH: NpeaBapsrornas (IMOATOTOBKAa K 3aHSATHIO), HEITOCPeJCTBEHHO cama paboTa
(BBIOTIONHEHHE IIPaKTHYeCKOH YacTH) H 3aBepHIaroInas 4acTh (paboTa CTYAEHTOB IIO YCTPaHEHHIO
0OHapYKHBIIIXCS ITPOOETIOB B 3HAHHSIX).

JlabopaTopHOe 3aHATHE SABJISIETCH CPEICTBOM IIPOBEPKH 3HAHHMI, OTPAOOTKH IIPaKTHYe CKHX
HABBEIKOB 10 JHCIMIIIMHE. BEIMOMHAT madopaTopHyo padoTy, CIVINATEIH JOIKHBI ITI0Ka3aTh YMEHHE
BBEIJICIINTE OCHOBHEIE ITONIOKEHIS, M3YUHTh MX JIEHCTBHE Ha IIPAKTHKE, a TAKXKe JElaTh IPaKTHYeCKH
3HAUMMBIE BBIBOJBI M3 T€ OPETHUECKIX ITOIIOKEHI.

Ko BceM mabopaTopHBIM 3aHSITHSM JaH IlepedyeHb HaHuOoIee BaKHBIX BOIIPOCOB, HEOOXOMHMMEBIX IS
YCBOEHHS, a TaKKe IIPHBEJEH CIIHCOK OCHOBHOM H JOITOIHHTEIILHOH JIHTEPATYPhl, HEOOXOMHMOH I
H3YUEHHS.

JI1s1 BRITIOIHEHNS JTa00paTOPHON padoTEl HEOOXOMHMO BECTH KOHCIIEKT B OTIEIILHON TeTpaai. TaKoH
KOHCITEKT MOKeT OBITh B (DOpPMe IDIaHa ¢ OIHCAaHHE IIeJIH pa0O0Thl, OCHOBHBIX MAaTEPHAJIOB H 000Dy IOBaHHS,
SKCIIEPHMEHTA H BRIBOJA.

Ecnu cnyiarens He BBIIIOMIHIUI JTa00paTOPHYIO padoTy HIIH IIPOITYCTIUI €TI0 II0 KaKOH-TO ITPHYHHE
(B TOM YHcIe H IO OOle3HH), OH 00sS3aH BO BHEYPOUHOE BpeMs OTpaboTaTh ee OTYHTAThCS Iepel
IIperofaBaTeleM, BEAVIIIHM 3aHITHE B IpyImie. [IpH BOSHHKHOBEHHH TPYIHOCTEH ITPH H3YUEHHH KYypca,
HeOOXOANMO IIOCETHThL KOHCYJIBTAI[HIO IIPEITOAABATENIS, BEAVIIETO 3aHSATHSA, B COOTBETCTBHH C
rpaHKOM KOHCYJIbTAI[HI, KOTOPBIH HMeeTcd Ha Kadelape TeXHOIOIHH IIPOAYKTOB ITHTAaHHSI H

TOBAPOBCACHHAA.
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JlaboparopHas padora Ne 1
Tema: Kitacchbl HeopraHn4eckux coeIHHEHHHN
I[eny padbomst: U3yunTh XHMIYECKHE CBOMCTBA OCHOBHBIX H KHCIIOTHBEIX OKCHIOB H ITOIYYaeMBIX H3
HHX THAPOKCHJIOB, HAVUHTLCS IIHCATh YPaBHEHHS pPeakiili B MOIEKYIIIPHOM H HOHHOM BHIIE,
MTOTyYeHHe H CBOMCTBA aM(] OTepHOro THAPOKCHA, ITOTyIeHHEe HEPACTBOPHMBIX B BOJIe OCHOBAHHI.

D opmupyemobre Komnemernuuu: OIIK-1

TEﬂQEHHﬂIE_CH@H yacms: B XM Bce hﬂ{ﬂfﬂﬂﬁpaﬂ[e HECOPI'aHHYCCKHX BCIICCTB. IIPHHATO PA3JCJIATD

Ha JBe TPYIIILI — IIPOCThIE H CJIOXKHBIe. IIpoCcThie BelllecTBa IIOAPA3AEIISFOTCS Ha MeTallIbl H
HeMeTalllbl. A CIOJKHBEIE — Ha ITPOH3BOJHBIE OT ITPOCTBIX, 00pa3OBaHHBIE ITyTeM HX B3aHMOJESHCTBHI C
KHCIIOPOJOM, BOJOH H MeXIy cO00H. DTy KIacCH(HKAIHIO HeOPraHHYECKHX BEIIECTB B BHJIE CXEMBI

H300pa’karoT CIEIVIOIIM 00pa30M:

¢ l'l[‘llpl'illlll‘I['EHHE BCILICCTI }
[IpocThie BemecTna Croubie BelecTRa
Meraan Hesmeraonim Orcnam OcnoBaHNs Kncaioris Coan
( mavpmii , (cepa, xaop, | | Ca0O,S0,, || NaOH, KOH, | |HCI, 11,80, | | KCI, NalICO,,
e e ) KHE OO ) CO Fe( OH ), HAMn O, MegOHCI

OKCH/BI (oxuCIBI) - CIIOXKHBIE BEHIECTBA, COCTOSIIHE H3 JBYX 3JIEMEHTOB, OJHHM H3 KOTOPBIX
SBIIETCS KHCIIOPOJA B CTEIEHH OKHCIEHHS, paBHOI -2. OO6mas ¢gopMmyna Tro6oro okcHma - 2:0y”.
Pazmmyaror comneoOpaszyrone (ocHoBHBIE: L1.0, CaO, MgO FeO; amdorepnrie: ZnO, Al;Os; SnO,,
Cr:0s;, Fe:.Os;, xucnorueie: B.Os; , SO; , CO,, P,0Os Mn.0O;) u Hecomeobpasyromue: N.O, NO, CO
OKCHJIBI. OJIEMEHTEI ¢ IIEPEMEeHHOH CTEIIEHBI0 OKHCIIEHH 00pa3yoT HeCKOIBKO OKCHAOB (MnO, MnO-,
Mn,O,;, NO, N,O;, NO,, N-,Os). B BricIIEM OKCHJE, KaK ITIPaBHIIO, 3IIEMEHT HaXOIHTCSI B CTEIIeHH
OKHCJIEHHS, PaBHOH HOMepy IpyIimel. [Io coBpeMeHHON MeXKAYHApOIHOH HOMEHKIIATYPE Ha3BaHHS
OKCHJIOB COCTAaBJISIEOT CIIEAVIOINMM OOpa3oM: CIIOBO «OKCHI», Hdallee PYCCKOe Ha3BaHHe 3JIeMEHTa B
POAUTEIILHOM ITaJie’ke, CTelleHb OKHCIIEHHS 3IeMeHTa (ec oHa IepeMeHHa). Hamprimep: FeO — okcup
xenesa (II), P.Os — okcng pocdopa (V).

OCHOBAHM? — ci1oxHEBIE BEIIECTBA, B KOTOPBIX HA aTOM MeTallIa IPHXOMUTCS OJHA HJIH HECKOIBKO
rugpokcorpyrar OH . CTerneHp OKHCIIEHHS aTOMOB MeTanja oOprdHO +1, +2 (pexe +3). OGmas popMyna
ocHoBaHHii Me(OH),, rie X — 4YHCIO THIPOKCOIPYINI — KHCIOTHOCTh ocHOBaHHI. (MeOH -—

oxHokHcioTHoe, Me(OH), — neyxxucnoTHoe , Me(OH); — TpeXKHCIOTHOE OCHOBAHHE).

- —_—

| NOKYMEHT MoarnucAH | ITMAPOKCIH I, 3aTCM PYCCKOC Ha3BaHHC MCTAJIlIa B
SNEKTPOHHOW noarincCbio

|Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 MI — CTCIICEHD OKIICIICHHA, C€CIIH OHA IICPEMCHHAA.

|Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa

dxcug HuKensa(1l).
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KN CJIOTDI — cnoxHbele BEMECTBA, MOIEKYIIBI KOTOPBIX COCTOAT U3 OQHOI'O HIH HECKOIBKHX aTOMOB
BOJOPOJa H KHCIIOTHOIO ocTaTka. CocTaB KHCIIOT MOeT OBITh BhIpakeH oOmiel ¢popMynon H:A, rae A
— KHCJIOTHEIM OCTAaTOK. ATOMBI BOZOPOAAa B KHCIIOTaX CITOCOOHBI 3aMEINAaThCs HIIM OOMEHHBATHCS Ha
aTOMBI METAIUIORB, TIPH 3TOM O00Pa3yIOTCS COJIH.

Ecmi xucitora coepKHT OQHH TaKOH aTOM BOJOPOJa, TO 3T0 ofgHoocHOBHaS kucioTa (HCI - comstHas,
HNO; - azorHag, HCIO - xmopnomBatmcras, CH;COOH - ykcycHas), IBa aToMa Bogopoja -
IBYXOCHOBHBIE KHCIOTHI: H>SO4 — cepHas, H:.S - cepoBomopomHas, TpH aTroMa BOAOpoOAa -
TpexocHoBHBIE: HsPO4 — opTodochopHass, H3AsOs — OPTOMEBIIIL IKOBASL.

B 3aBHCHMOCTH OT cOCTaBa KHCIOTHOI'O OCTaTKa KHCIIOTHI ITOApa3fellsItoT Ha OeckucinopomHble (H-S,
HBr, HI) u xucnopoacomepxkarmme (HsPOs, H.SOs;, H,CrOs). B monekynax KHCIOPOACOAep KalHX
KIHCIIOT aTOMBI BOJOPOZA CBS3aHBI Yepe3 KHCIIOPOX C IleHTpalbHBEIM aToMoM: H — O — D. HaspaHusg
OECKHCIIOPOMHBIX KIHCIOT OOpasyroTCsS M3 KOPHS PYCCKOIO HasBaHHS HEMETalllla, COCIHHITEIRHOMH
IIJaCHOM -o- H clioBa «BomopomHasy (H,S — cepoBomopomnas). HazpaHHS KHCIOpPOACOAEPKAIHM
KHCJIOTaM JarT TaK. eclIH HeMeTall (peXe MeTalll), BXOASIMHH B cOCTaB KHCIIOTHOIO OCTaTKa,
HAXOJUTCS B BBHICIIEH CTElleHH OKHCIIEHHS, TO K KOPHIO PYCCKOrO HasBaHHMS 3JIIeMEHTA JOO0aBIISIOT
cy(p(HKCEI -H-, -e6-, HIH -06- H Jallee oKoHYaHHe -as- (H.SO, — cepnHasg, H,CrO, - xpomonas). Ecin
CTEIIEHb OKMHCIIEHHS IIEHTPAIbHOIO aToOMa HHXKe, TO HCIoImb3yercsa cypduxkc -ucm- (H.SO; —
cepHHcTas). Ecam HemeTamn oOpa3yeT Ppsi KHCIOT, HCIOIB3VIOT H JapyrHe cypgukcel (HCIO —
xnopHoeamuicmast, HC10, — ximopuemas, HC1O; — xnopHoeamast, HCIO4 — xmopuasi).

COJIM — HOHHBIE COEJHHEHHS, COCTOSIIHE H3 KaTHOHOB METAJNIOB (IUIH aMMOHHS) H aHHOHOB
KHCIIOTHBIX OCTAaTKOB. J[FOOVIO COIIF MOKHO pacCMaTpHBATh KaK IPOAYKT PeaKI[MH HEeHTpaI3al[HH
OCHOBAHMS KHCJIOTOH. B 3aBHCHMOCTH OT TOrO, B KAKOM COOTHOIIEHHH B3STHl KIHCIOTa H OCHOBAHIE,
TTONTYYaroTCs COMH: cpedrie (ZnSO4, MgCl,) — IIpOoAYKT ITOITHOH HEHTPATH3AL[HH OCHOBAHHS KHCIIOTOH,
kucasie (NaHCOs, KH,PO,4) — ipn m30bITKe KHCTIOTHI, ocHoeHble (CuOHCI, AIOHSO4) — mpu H30BITKE
OCHOBaHHMSI. HaszpaHHMS cojlell 10 MeXKIYHAPOIHOH HOMEHKIAaType Oo0pasyroT H3 JIBYX CIIOB. Ha3BaHHSI
aHHOHA KHCJIOTHI B HMEHHTEIILHOM ITajie’Ke H KaTHOHA METallIa B POAUTEIIPHOM C YKa3aHHEM CTelleHH
ero OKHCIEeHHS, eCIIH OHAa IlepeMeHHas, pHMCcKoH I(poil B ckodkax. Hamprmep: Cr.(SOs); — cynbdat
xpoma (IIT), AICl; — xmopupa amomrmmg. HaspaHHS KHCIIBIX coliel oOpa3yroT JoOaBIIeHHEM CIIOBa
2udpo- WIH ou2uopo- (B 3aBHCHMOCTH OT 4YHCJIa aTOMOB BOJAOpojAa B ruapoaHHoHe): Ca(HCO;), —
ruapokapooHar kamplpsa, NaH,PO, - muruapodocdar HaTpuga. HasBaHHI OCHOBHBIX CONIEH 0O0pasyroT
no0aBlIeHHEM CIIOBa 2udpokco- HWIH oueudpoxkco- . (AIOH)Cl; — THAPOKCOXIIOPHJ aTIOMHHH,

| Cr(OH),]>,SO4 - muruapoxcocynbdar xpoma(lll).

nﬁ’:";ﬂ‘.?:’;.—"‘;.‘.‘ﬂ!f.‘."‘.' L S L s e TR S
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PeakTHBel, HEOOXOAHMBIE IJIS JAHHOH padOThl, BEICTABJLIIOT Ha ITOIKH 1adopaTOpHEIX CTONOB. Pejakue
PEaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, ITaXy4yHe BelllecTBa (HAIIPHMEP, CEPOBOIOPO,
OpoMHasI BoJla H JIP.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHa I XHMHYECKas IMocyla: MPoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOce PaboThI
TI[ATEIIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPHI, HCIIOIb3YeMas IS ITPOBEIeHHS OTIEIbHBIX
1a0opaTOPHEBIX padoT, BREIJAETCA M CAAeTCs YHcTas 1abopaHTy.

T'exHuka d ezonacHocmi nPu 6b1NOJIHEHUN J1A00pamopHOU pad omsl.

-aKKypaTHO O0paIarbCsa CO CTEKISHHOH XHUMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHUTOH IIOCYABl YOUPATH C
ITOMOII[BIO COBKA M IETKH,

-BCe paloThl, CBSA3AaHHBIE C BBIAEIICHHEM SIOBHTHIX, JIETYUHX H HEIPHATHOIAXHYIIIX BEIIECTE,
IIPOBOAUTH B BRITSKHOM IIKa(y,

-IIpH OIIPENIEIIEHHH 3allaxXa BEIECTB OTBEPCTHE COCYAa JepKaTh Ha paccTOSHHH 25-30 CM OT IIHIfa,
HAITPaBIISd K ceOe CTPYIO raza IOCTYIATEIbHBIMH JIBHKEHISIMH JIaJJOHH OT OTBEPCTHS K JIHILY,

-IIpH HaJIMBaHHHM PEaKTHBOB He HAKIOHATHCS HAJ COCYAOM BO H30eKaHHMe ITONaJaHHs OpBI3r HIH
YACTHI[ Ha JIHI[O HIIH OAeKAY. IIPpH Pa30aBIcHHH KOHIIEHT PHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BOAY,
HO He Hao0O0poT,

-IIpH HarpeBaHHH ITPOOHPKH HE JepKaTh €€ OTBEPCTHEM K ceOe IWIH B CTOPOHY COCella. He HAaKIIOHSAThLCS
HaJ[ HarpeBaeMOH KHIKOCTBIO BO H30eKaHHe TIOMafaHus €€ Ha JINI0, PYKH IIH OJIEKIY,

-TOpSiUHE TIPEAMETBEI MOKHO CTAaBHTH TOIBLKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CIEIHAIBHYIO ITOJICTABKY,

-HeIIb34 OB 30BATHCS AIEKTPOIIpHOopaMi 0e3 COOTBETCTBYIOIIETO HHCTPYKTAXKa. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIeprKaThCs 3a MeTaJUIHJe CKHe ITpeAMeTHI (TpyObI, KpaHbI H T.II.). 3aIlpelacTcs BKIIOYATh H
BBIKIIFOUATh HSIEKTPONPHOOPEl MOKPBIMH pPYKaMH, a TakKXe II0Ib30BaThbCd HEHCIIPABHBIMH  HIIH
HMEIOIIHMH OTOJIEHHEIE ITPOBOJA TTPHOOpaMI,

-3alIpelaeTcs IPHHUMATh IHIY B XHMHYECKOH 1a00paTOpHH U ITHThE BOAY M3 JTa00paTOPHOH ITOCYIHL
--KaTerOPHYECKH 3alIpelaeTcs IIpoOdoBaTh peakKTHBEL Ha BKYC,

-TIpH TIOIMAJAaHHH Ha JHI[0 HJIHM PYKH OpPBI3r KOHIIEHTPHPOBAHHBEIX KHCIIOT ITOCIIE CMBIBAHHS BOMOH
IIPOMEITE CI1a0BIM PACTBOPOM COJBI. INENOYH CIEAYET CMBIBATh IO TEX IIOP, ITOKAa YYAaCTOK KOXH, Ha
KOTOPBIH OHa IIOITaja, He IepecTaHeT OBITh CKOIB3KHM, 3aTE€M IIPOMBITH CIIaOBIM PacCTBOPOM YKCYCHOMH
KHCJIOTBl H HAJOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM PacTBOPOM IepMaHIaHaTa Kalaud (M3
arTeyKH B 1a00paHTCKOH KadeIphl);

-110 OKOHYAHITH pﬂﬁﬂTH BRIKIITOYHTE H3 CCTH BCC BHEI{TPGHPHﬁGpBI:, IICPEKPBITE ITOJATY I'a3da H BOJbI B

i o i i i i i e in o i i i
NOKYMEHT NOOMUCAH
ANEKTPOHHOM NOANUCKHIO |
TCeprudukar: | 12000002A633E3D113ADA25FB50002000002A8 b ITPETIO/1aBaTeIO HIIH Ta0OPaHTYy.
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Onbit Nel. KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB

PactBopHTEe B BOJE B OJHOH ITPOOHPKE OKCHJ KalbIlHs, B APYTOH - AUOKCHI VIJIepoda. B MepByro
IMPOOHPKY H00aBhTE INENMOTKY Iopormka CaO, 2-3 MI JUCTHIIJIMPOBAHHON BOABI M B30omnranre. Bo
BTOPYIO IMPOOHPKY € 3-5 MJI JUCTHJUIHPOBAHHOH BOJBI ITPOITYCTHTE TOK CO, M3 OalyioHa WIHM armrapara
Kumma. B xaxayro mpoOHpKY H00aBbTe 2-3 KaIUIM JAaKMyca H II0 I[BETY HHIHKATOPa OIIPelelIHTe
XapaKTep IONTYUEHHOro pacTBopa. CaenanTe BEIBOJ O KHCIIOTHO-OCHOBHBIX CBOHCTBAX JaHHBIX OKCHIOB
H TIIOIYYEHHBIX THAPOKCHAOB. HarmmmmrTe vypaBHeHHS peakiiid. HMccneaynre B3aHMOIEHCTBHE
PaCTBOPEHHEBIX THAPOKCHJIOB APYT C APYTOM H ¢ PaCTBOPOM CEPHOH KHCIIOTHI.

OnbIt Ne2. KHCIIOTHO-OCHOBHBIE CBOHCTBA THIPOKCHIIOB

K pacrBopaMm comeit N1SO4 1 Na,S10; (2-3 m1) go6aBeTe Takoe ke KomHdecTBO INEnoun (NaOH) u
kucimoTel (HCI). Ilpn BeITafieHHH OCAIKOB TPYAHOPACTBOPHMEIX THAPOKCHIOB HHKEIISI H KPEeMHHSI
yCTAaHOBHTE HMX KHCIOTHO-OCHOBHBIE CBOMCTBa, IpHOaBIaId K ocagkaM HCl wm NaOH. Harmommmre
YPaBHEHHS PeaKIHi B MOJIEKYIIIPHOM H HOHHOM BHIE.

OnbIt Ne3. [TonydyeHHe H cBOHCTBa aM()OTEPHOT O THAPOKCHIA

B npoGupky Hamnelire 2-3 MII pacTBOpa XIOpHAA XpoMa WIH XJIIOPHAA alFOMHHHSA (110 BRIOOPY) H IIO
KarusiM TTpHOaBissiiTe pacTBop Iménmoun (NaOH mm KOH) mo o0pa3oBaHHS YCTOHUYHMBOIO OCajKa.
Pazgemite ocagoK Ha JBe MPOOHPKH:. B OIHY IIPIJIEHTE PacTBOP LIEIIOUH, B APYIVIO - PACTBOP KHCIIOTEI
110 pacTBOPEeHH S ocajKa. CIenanTe BEIBOJ, COCTABhTE YPABHEHN S PEAKI[HI.

OnbIt Ned. [JomydeHHe HEPACTBOPHMEBIX B BOAE OCHOBAHHI

B ormembHbIe TTpoOHPKH HaleHTe 1mo 2-3 MI pacTBOPOB XJIOPHA Kelles3a, CylIb(aTa MeIH H CylIb(]paTa
Mar”Hus. [IpmienTe B Kaxayro IpoOHPKY 10 KaIUISIM PacTBOP INENOYH. COCTAaBbhTE YPaBHEHH I PEaKIII,
OTMETHTE I[BET BBIITABIIIHX OCAIKOB.

OnbIT NeS. KHCIIOTHO-OCHOBHBIE CBOMCTBA COJIEH

A. CBoHCTBa KHCJIOH COMH. IS IOIYYEHHS KHCIIOH COIH HCIIOJIb3YHTE PacTBOP THAPOKCHAA KaJIBI[HS
Ui OapHsa H JHOKCHJ yrmepoaa. Kakon H3 yKa3aHHBIX PeaKTHBOB CIEAYET B3SATh B H30BITKe? OOpaTHTe
BHHMAHHE Ha TO, YTO ITPH ITPOITYCKaHHMH TOKa CO: yepes pacTBOP THAPOKCHIAA BHaudajle oOpazyeTcs
OCaJO0K CPeIHEN COMIM, KOTOPBIH ITPH JaJbHEHIIEM ITPOITYCKAaHHH JHOKCHIA YITIEpOJa PacTBOPSETCS U
IEPEXOAUT B PacCTBOPHMBIH THApoKapOoHaTr. COCTaBbTE VPaBHEHHS peakIipml. YeM HYXKHO
MoJIeHCcTBOBATh Ha rHpokapOoHar (pactBopoM HCl mmi NaOH), 4ToOBI ITepeBecTH ero CHOBA B 0CaJIOK
CpeIHEHN COJIH?

B. CpoiicTBa OCHOBHOH COMH. /IS TTOITYYeHHS OCHOBHOH COIH HCITONIB3YHTE PacTBOP Cylb(ara MeJIH,

no0aBIsgg K HEMY IO KarrsiM pacTBop NaOH u rnepeMmenmBasg cOAepXHMOe ITPOOHPKH CTEKIISTHHOIM

| SNEKTPOHHOW NOANUCHIO 5 .
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(Ha KakoH?) B CBS3H ¢ oOOpa3zoBaHHEM THApOKcHAA. CoCTaBbTe YpaBHEHHI peakii. OTYET IO
1abopaTOpHOH padoTe opopMHTE Ha JBYX Pa3BEPHYTHIX IHCTaX TeTpaJaH (JJabopaToOpHOIo KypHaa).

Ipebdosanua K og)opmiieHuiio 1adopamopHoil padomst U omuenty:

| BrirmortHeHHe m1abopaTOpHBEIX PaldoT COMPOBOXKAAIOT 3allHCIMH B J1a0opaTOpHOM JKypHaine. Ha

TUTYIIBHOM IIHMCTE JIaDOPATOPHOIO JKYpPHAala JOMKHEI OBITH IIPe/JCTaBIIEHBI. HAa3BaHHE YHHBEPCHTETA,
(paMIIIH S M HHHIHAIIEL YYaI[eroc s, HOMep Kypca H IPYINIbl, YUeOHBIH IO,

2.0OTYeT O BBINIOIHEHHOH JITa00paTOpHOH padoTe JOIKEH COAEPKATEH CIIEAVIOIIHE CBEACHHS.

*HOMEP padoTHI H €€ Ha3BaHIE,

*[aTy BBITIOTHEHHS pabOTHI,

*I[eTIb PAaOOTHI;

*000pYIOBaHIIe M MaTepHalIbl,

*KPAaTKOE TEOPETHUYECKOE OITHCAHIE;,

*HOMEP M Ha3BaHHE OIbITA,

*KpaTKOE OITHCaHHE Xojia padoThI ¢ YKa3aHHeM YCIIOBHH ITPOBEIEHHS OIThITA,

*PUCYHKH H CXeMBI HCITOIIB3YEMBIX ITPHOOPOB;

*HAOIIOMEHH ST,

*YPAaBHEHHS ITPOTEKAFOIINX PEAKIIHIL,

*PacyETHI, TaOIHIBI, I'Pa(HKH,

*BBIBOJIBL.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOJIKHEI OBITH JIAKOHITYHBIMI.

4. OT4YET O IMPOBEeAEHHOH padoTe IIPOBEPSAET H IOAIIHCHIBAET IIPEIIOJABaATENb.

5K cmaue 3auéra 1o mabopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTBI, BBIIOTHHBIIHE H
ITOAIMMCABIIIHE Yy IIPEITOAABATEIS BCE JOMAIIHHE M JTabopaTOpHBIE PadOTHI, CHABIIHE KOJUIOKBHYMHEL,
AKTHUBHO YYaCTBOBARBIIIE B pabOTe CEMHHAPOB.

0.CTYAEHTHL, MOIYUYHBIIIE 3a4ET IO JIa0OpaTOPHOMY IMPAKTHKYMY, JOIIYCKAIOTCA K cllaue BK3aMeHa I10
KYPCY HEOPTaHHYECKOH XHMHH.

K OHMPOJIbHbLIE 6011PDOCHI .

1. OCHOBHBIE KIIaCCHl HEOPraHHYECKHX COeHHEeHHH. MeXayHapogHass HOMeHKIaTypa.
OKCHIBI H THAPOKCHBI XpoMa
. EnxuHe mmemnouyn

Comu HATPHA H KaJIHA

Lo W

OO0I11as XapaKTepHCTHKA ITOATPYIOIEI OePHIIII A

L=

\wiRis )R gasi iﬁﬁ?ﬁﬁﬁ’fﬁ'ﬁﬁﬁwﬁiﬁ smerhirerTrestTe, XHMHYECKIE CBOMCTRA.
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Cnucok JIHMeEPAnypbl.

1. Meromyeckie yKa3aHHS 110 BEITTOIIHEHHIO JTa0OpaTOpHBIX padoT 1Mo JUCIUIUINHE «HeopraHmyeckas
XUMHS» U1 CTYAEHTOB HallpaBjIeHHSI ITOATOTOBKH 19.03.04 TexXHOMOrus IpOoaYKIIHH H OpraHH3alIfisg
OOILIECTBEHHOTO ITMTAHHS.

2. MeromyeckKHe VYKaszaHHS I OOy4YaroIUXCs II0 OpraHH3alHH H IPOBEAEHHUIO CaMOCTOSTEIILHOH
paboTHI 11O JUCIMIUIHHE « Heopramiieckass XuMIs» 19 CTYAEHTOB HaIpaBIeHH ITOATOTOBKH 19.03.04
T exXHOIOrHS IIPOAYKIMH H OpraHu3aris OOIECTBEHHOIO ITHTAHHM 4.

3. .Heopranndeckass XuMHS | OneKTpoHHBIH pecypc| : mabopaTopHbli ITpakTHKYM / C.A. CokomnoBa [H
ap.]. — DnIeKkTpoH. TeKCTOBEIe JaHHbIe. — BopoHek: BopoHexkckui ['ocymapcTBEHHBIH ATpapHBIH
YHuBepcurer uM. Mnmeparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocryiia:
http://www .i1prbookshop.rw/72709 .htinl

4 Heopranmdeckass XHUMHI | OIIeKTpOHHBIH pecypc]| : madopaTopHeIH ITpakTHKYM / O.B. JIpsIKOHOBa [H
ap.]. — DnIexTpoH. TeKCTOBEIe JaHHBIE. — BopoHek: BopoHexckui ['ocymapcTBeHHBIH ATpapHBIH

YHupepcurer M. Mnmieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexiM JocTyIIa:
http://www 1prbookshop.rw/72708 htinl

JladbopaTopnas padora No 2
Tema: OnpenesieHne Y)KBHBAJIEHTHOH MACCHI IIMHKA

Ileny padompr: V3ydnTh YCTAaHOBKY H MeTOJHKY OIpeleleHHS SKBHBAJIEHTHOH MacChl ITHHKA IO

KOJIIHMYCSCTBY BOOOPOAd, BRIACIIAOMICIOCHA B XOAC PCAKITHI I[HHKA C COJISTHOH KHCIIOTOH.

D opmupyemobre Komnemernuuu: OIIK-1.

TEI?QEHH{IIE_CH@H Hacmb.

M3 3aKkoHa ITOCTOSIHCTBA COCTABAa, KPATHBIX H OOBEMHBIX OTHOIUEHMII CIIEAYET, YTO SIEMEHTEHI
COEIMHSIOTCS IPYr C APYTOM B CTPOrO OIPE[ENIeHHBIX KOMHMYECTBEHHBIX COOTHOIIEHHSX, KOTOPBIE
Ha3BIBAIOT SKBHBAIEHTAMH IWIH SKBHBAIEHTHBIMH MAcCaMH. [[JI OIpelNelleHHs SKBHBAJIEHTOB H
SKBHBAIIEHTHBEIX MAacC HY’HO 3HATh, YTO TAaKOE MOIb M MONBHAS Macca. Mojb- 3T0 KOIHUECTBO
BEIECTBA, B KOTOPOM COIEPAKHTICS YHCIO YACTHI] TI000T0 OIMPEElIIeMOr0 COpTa, PABHOE IIOCTOSHHOI
Asoragpo (6,02 '10°%). Hampmmep: 3 10 MonekynI BOABI COCTaBAT 5 Monb. MosbsHas (MonApHas)
Macca BEIECTBA B IPaMMaX YHCIEHHO paBHA €0 OTHOCHTEIILHOI MOJEKYIIIPHOH (aTOMHOIT) Macce,
BEIPAXKEHHON B aTOMHBIX eQHHHI[AX Macchl (a.e.M.). Macca 1 MOIIA BellleCcTBAa BBIPAXAeTCSI B I/MOIb.

Harmpumep: momnsgpHasa macca H-O 1 aToMHas Macca KHCIIOPOAa COOTBETCTBEHHO PaBHBI 18 1 10 a.e.M.,

1 NOKYMEHT NoAnncAH KéuedleHmom 3j1eMerHma Ha3bIBacTCd TaKoe €ro
SNEKTPOHHOWM NOoANUCLIO
1Ceptinchmkar: 12000002A633E3D113AD425FB50002000002A6 B BOAOPOJAa HIIHM 3aMelllaeT TO JKe KOIHYECTBO
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OpoMa, KHclaopoja, ¢ochopa COOTBETCTBEHHO paBHBRI 1 Moib, 1/2 momnb, 1/3 Mome. Macca omHOTro
SKBHBAJIEHTA HA3BIBACTCS €I0 IK6UEAIeHMHOU Mmdaccoil. Tak, B IIPHBEAEHHBIX BBIIIE IIPHMEPaAX,
SKBHBaJIeHTHbIe Macchl Opoma, KHciaopoja, (ocopa COOTBETCTBEeHHO paBHBI 79,9 r/mons, 16:2 = 8
r/MOmb, 31:3= 10,3 I/MOIL. DK6uUSAIEHMOM CIOMHCHO20 6eliecméd HA3bIBAeTCS TaKOe ero KOIHYECTBO,
KOTOPOE B3aHMMOIEHCTBYET 0e3 OCTaTKa ¢ OJHHM SKBHBAJIEHTOM BOAOPOAA WIH C OJHHM SKBHBAIIEHTOM
0000 APYIOro BelllecTBa. PacyeThl, CBA3aHHBIE C OIpelielIeHHeM SKBHBAIEHTHBIX MacC, ITPOBOISTCS
10 3AKOHY 3JIK6U6AIeHmMOo6. MacChl (0OBEMBI) PpearHpyOOmMx JApPyr ¢ JPYTOM  BEIIECTB,

ITPOITOPIIHOHAJIBHBEL HX 3SKBHBAJICHTHBIM MaACCaM (GﬁLEMﬂhI). MaTteMaTHYeCKH 3aKOH BBEIPAKACTCA

3aBHCHMOCTBRIO:
n, —m, Vi - v,
= L1 019 2a308 =
BI1 32 VDKG.]_ VDKG. 2

rae: m, (V) - Macchl (00beMBI) pearHPYIOIIHX BEIIeCTB;

3, (Vs ) - SKBHBaJIIEHTHEIE MacChI (00BeMEI).

OKBHBAJIEHTHYIO MACCy ITPOCTOrO BEMIECTBA MOKHO BEIYHCIIHTE 110 () OPMYIIE:

rJc M r - MOJIIBHAA MACCa AaTOMad JJICMCHTA,

B - BaJIeHTHOCTB SIIeMEHTA.

TEII{:, HAaIIPHMED, SKBHBAJICHTHBIC MACCBI BOAOPOJd H KHCIIOPO/Jd COOTBECTCTBCHHO PdBHBL.

1 1
< . :1 =12/ mob = :?6 =8 2/ Mo/b

OKBHBAJIEHTHBIH 00beM I'a3a MOKHO BEIYHCIIHTE 110 () OPMYIIE:

39 M
V., St
OKE, 22’4

TﬂI{:, HalIpHMEDP, SKBHBAJICHTHEIC 0OBEMBEI BOAOPOJ4 H KICJIOPOJd COOTBCTCTBCHHO PABHEI:

12 132
N =11,2 2/ Moab V. =—— =564/ Mo
S 224 Tt 224

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

3 — Mﬂﬂ?uaﬂ — MT + 8 — MHHC-"IG”H}! _1 + KU Q0 O kLl
ok 2 o B KUCTomBL o
”U‘ ”H RLICWT . T LK
; — Mnmmmmm — M r + 1 7 :- — M TN — M T + M KA. ORI
OO FRONSC LS oo
”L’Jﬂ B BM& -”Me B Bmc:rl.-::-mmmm
Fle  #1eee $1.- 1. . IMINTTNA ATAMNAD  TUATANNATA  TUTNYOKCHIIBHBIX YIIOI, aTOMOB BOJIOpOJa, MeTallla
NOKYMEHT NoanncAH P ? AOPOA4,

| SNEKTPOHHOW NOANUCLIO
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[ B — BAJICHTHOCTD, 8 — SKBHBaJIeHTHAasI Macca

JKBHBAJIICHTHAA MaccCa I‘II,[[pGKCHJIBHDﬁ I'PYIOIBL.
(Aeicreurenet; ¢ 20.08.2021 no 20.08.2022



PeakTHBel, HEOOXOAHMBIE IJIS JAHHOH padOThl, BEICTABJLIIOT Ha ITOIKH 1adopaTOpHEIX CTONOB. Pejakue
PEaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INEINOYH, ITaXy4yHe BelllecTBa (HAIIPHMEP, CEPOBOIOPO,
OpoMHasI BoJla H JIP.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHa I XHMHYECKas IMocyla: MPoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOce PaboThI
TI[ATEIIBHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPHI, HCIIOIb3YeMas IS ITPOBEIeHHS OTIEIbHBIX
1a0opaTOPHEBIX padoT, BREIJAETCA M CAAeTCs YHcTas 1abopaHTy.

T'exHuka d ezonacHocmi nPu 6b1NOJIHEHUN J1A00pamopHOU pad omsl.

-aKKypaTHO O0paIarbCsa CO CTEKISHHOH XHUMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHUTOH IIOCYABl YOUPATH C
ITOMOII[BIO COBKA M IETKH,

-BCe paloThl, CBSA3AaHHBIE C BBIAEIICHHEM SIOBHTHIX, JIETYUHX H HEIPHATHOIAXHYIIIX BEIIECTE,
IIPOBOAUTH B BRITSKHOM IIKa(y,

-IIpH OIIPENIEIIEHHH 3allaxXa BEIECTB OTBEPCTHE COCYAa JepKaTh Ha paccTOSHHH 25-30 CM OT IIHIfa,
HAITPaBIISd K ceOe CTPYIO raza IOCTYIATEIbHBIMH JIBHKEHISIMH JIaJJOHH OT OTBEPCTHS K JIHILY,

-IIpH HaJIMBaHHHM PEaKTHBOB He HAKIOHATHCS HAJ COCYAOM BO H30eKaHHMe ITONaJaHHs OpBI3r HIH
YACTHI[ Ha JIHI[O HIIH OAeKAY. IIPpH Pa30aBIcHHH KOHIIEHT PHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BOAY,
HO He Hao0O0poT,

-IIpH HarpeBaHHH ITPOOHPKH HE JepKaTh €€ OTBEPCTHEM K ceOe IWIH B CTOPOHY COCella. He HAaKIIOHSAThLCS
HaJ[ HarpeBaeMOH KHIKOCTBIO BO H30eKaHHe TIOMafaHus €€ Ha JINI0, PYKH IIH OJIEKIY,

-TOpSiUHE TIPEAMETBEI MOKHO CTAaBHTH TOIBLKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CIEIHAIBHYIO ITOJICTABKY,

-HeIIb34 OB 30BATHCS AIEKTPOIIpHOopaMi 0e3 COOTBETCTBYIOIIETO HHCTPYKTAXKa. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIeprKaThCs 3a MeTaJUIHJe CKHe ITpeAMeTHI (TpyObI, KpaHbI H T.II.). 3aIlpelacTcs BKIIOYATh H
BBIKIIFOUATh HSIEKTPONPHOOPEl MOKPBIMH pPYKaMH, a TakKXe II0Ib30BaThbCd HEHCIIPABHBIMH  HIIH
HMEIOIIHMH OTOJIEHHEIE ITPOBOJA TTPHOOpaMI,

-3alIpelaeTcs IPHHUMATh IHIY B XHMHYECKOH 1a00paTOpHH U ITHThE BOAY M3 JTa00paTOPHOH ITOCYIHL
--KaTerOPHYECKH 3alIpelaeTcs IIpoOdoBaTh peakKTHBEL Ha BKYC,

-TIpH TIOIMAJAaHHH Ha JHI[0 HJIHM PYKH OpPBI3r KOHIIEHTPHPOBAHHBEIX KHCIIOT ITOCIIE CMBIBAHHS BOMOH
IIPOMEITE CI1a0BIM PACTBOPOM COJBI. INENOYH CIEAYET CMBIBATh IO TEX IIOP, ITOKAa YYAaCTOK KOXH, Ha
KOTOPBIH OHa IIOITaja, He IepecTaHeT OBITh CKOIB3KHM, 3aTE€M IIPOMBITH CIIaOBIM PacCTBOPOM YKCYCHOMH
KHCJIOTBl H HAJOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM PacTBOPOM IepMaHIaHaTa Kalaud (M3
arTeyKH B 1a00paHTCKOH KadeIphl);

-110 OKOHYAHITH pﬂﬁﬂTH BRIKIITOYHTE H3 CCTH BCC BHEI{TPGHPHﬁGpBI:, IICPEKPBITE ITOJATY I'a3da H BOJbI B

i o i i i i i e in o i i i
NOKYMEHT NOOMUCAH
ANEKTPOHHOM NOANUCKHIO |
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Bnapeneu: LlebGayxoea TateAHa AnekcaHapoBHa

4l
i

Nencreutened: ¢ 20.08.2021 no 20.08.2022



OKBHBAJIEHT I[HHKAa OIPpCACIIAOT 110 KOIIHYCCTBY BOAOPOIA. I{DTDPLIﬁ BBIACIIACTCAHA B XOAC PCAKIIHIL. /n

+ 2HCI = ZnCl. + H,. Pac4éTt mpoBOJAT COrIacHO 3aKOHY SKBHBAJIEHTOB 110 () OpMYIIE:

3
3}311 = i ’

1Tz

rjie Oz, — SKBHBAJIEHT I[HHKA,

Dy — SBKBHBAJIEHT BOAOPOa, PABHEIM 1,

Mz, — Macca I[HHKAa, T ,

My — Macca BOAopoa, T .
PaGoTy BBIIIOIHSIOT B TaKOH ITOCIIENOBATEIIEHOCTH:
1. B3BecHuThp TIpaHylly I[HHKA, e€ Macca JobkHa OBITh 0,2-0,3 T (TOYHOCTH B3BEIHMBAHHSI Ha
TeXHHYECKHX Becax Jo/kHa ObITh + 0,01 1),
2. Onpenemrs 00BEM 00pa3yIOIErocsa BOAOPOAa IMIPHOOPOM (CM. PHCYHOK):
JI1s 3TOro 3amojIHHTE BOAOH 10 ropia kondy 1. IImotHO BCTaBHTE IPoOKY 2 B ropio Kondwl. CHATH
H30THYTYIO IIPOOHPKY 3. OTKPBITH 3aKHM O, 3alI0JIHUTH TPYOKY D BOJOH, 3aKPBITh 3aKHM. |IpoBepHTH
FepPMETHYHOCTE ITPHOOPa: IDIOTHO HAJEeTh ITPOOHPKY 3, OTKPHITH 3aKHM, H, €CIIH BOJla HE BBEITEKAET M3
TPYOKH 5, TO IIpHOOP repMeTHYEH. 3aKPEITh 3aKHM, BBUIHTE BOAY H3 MPHEMHON CKISHKH /. BOpOHKOI
3aJIHTH J0 ITOJIOBHHEI B IIPOOHPKY 3 PacTBOP COJITHOH KHCIOTH (KOHIIEHTPAIH S COISHONH KHCIOTH 1:1).
[IOMoKHTP HAa COrHYTOE KOJIEHO TPOOHMPKH B3BEIICHHYIO T'PaHYIIy IMHKA. [ITOTHO IpHCOEIHHHUTEH
ITPOOHPKY, HaJeB Ha IMPOOKY B TPyOKe 4. OTKPHITH 3aKHM O, H, HAKJIIOHHB IIPHOOP, CTOJIKHYTH I'PaHYIIY
B pacTtBOp HCI. Brigensronmniicsa Bogopo OyeT BRITECHITh BOY H3 KOIOBI 1 B cTakaH 7.
[locme okoHYaHHS peakIHH (TeMIlepaTypa pacTBOpa B IPOOHPKe JOKHA OBITh paBHA KOMHATHOH)
H3MepPHTh 00BEM BOBI B cTakaHe 7 MEPHBIM IQUIHHIPOM, 3aIlHcaTh Temieparypy t° C u atmocdepHoe
naBieHHe P.

[To popmyne MeHneneeBa-KnairepoHa OnmpeJelHTh Maccy ITOJIYyYeHHOI O BOAOPOA:

py=1RL .
M
rae R — 8,3144 Jhx/momsK.
Tak KaK B Kon0e ras COAEPKHUT BOAOPOJ H ITapkl BOJERIL, TO 00IIEee AaBIeHHE ra3a B Koinde P = Pw + Pmg,

OTKyaa Py =P - Pyyo JlaBeHHe mmapoB BOABI 3aBHCHT OT TeMIlepaTypel. HeoOXOoaHMEIe JaHHEIE B3STh H3

TaOJIHIIBI.
T.°C 17 18 19 20 21 22 23 24 25 26
Puo, 1,93 2.06 2.20 2,22 2.48 2,64 2.84 2.99 3.17 3.36
xHa NOKYMEHT NOAMNUCAH
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Macca V, T.°C P Pwo, P,

MeTanna, T M Klla Klla Klla

[Tocre omnpeneneHnsa Macchl Bogopoaa 1mo opMyie (2) paccyHTaTh SKBHBAIEHT I[HHKA IT0 popmyme (1).
OO0s13aTENIBHO OIPEAEIIHTL OTHOCHTEIbHYIO OMIMOKY OIBITA:

32,68 - Omm . 100%,
32,68

Ommbka, %o—

rjae 32,68 — TeOpeTHUYECKOE 3HAUYEHIHE SKBHBAJIEHTA I[HHKA.

I'pebosanua K ohopmiernuro 1adopamopHoi pad omst U omuenty:

| BrirmonHeHHe nabopaTOpHBIX padoT COIMPOBOXKIAIOT 3allHCsIMH B JIabopaTOpHOM KypHane. Ha
THUTYIIbHOM IIHMCTE JIaDOPAaTOPHOIO JKypHala JOMKHEI OBITH ITPeJCTaBIIeHBI. Ha3BaHHE YHHBEPCHIETA,
(paMHIIH S H HHHITHAJIBL Y4YaIlerocs, HoMep Kypca H IT'PYIIIbl, YUeOHBIH IOfI.

2.OTYeT O BBRINOTHEHHOH JIa00paTOpHOH padoTe JOIIKEH COAEPKATh CIIEAVIOIIHE CBEICHHS

*HOMEP paboTHI H €€ Ha3BaHIE,

*1aTy BBITIOJTHEHHS paOOTHI,

*I1€TIb PabOTHI,

*000pYIOBaHIEe M MaTepHalIbI,

*KpaTKOE TEOPETHUYECKOE OITHCAHHE;

*HOMEP H Ha3BaHHE OIBITA,

*KpaTKOe OITHCaHHE Xo/a padoThl ¢ YKa3zaHHeM YCIIOBHH ITPOBEIEHHS OITbITA,

*PHCYHKH H CXeMBI HCITOIIb3YEMBIX ITPHOOPOB,

*HAOIIIOEHH A,

*YPAaBHEHHS ITPOTEKAIOIIMX PEAKIIHIL,

*pacyéThl, TaOIIHIIEL, I'Pa(pHKIH;

*BBLIBOJIBI.

3.JIabopaTOpHBIN KYPHAII HYKHO BECTH YHCTO M aKKYPaTHO, 3aITMCH JOIIKHBI OBITh JIAKOHIYUHBIMII.
4.OTUYET O IMPOBEAEHHOH padoTe IPOBEPSET H IOAIIHCHIBAET IIPEIOJABATENb.

5K cmaue 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTBI, BBIIOIHHBIIHE H
IIOAIIMCABIIIHE Y IIPEIOAaBaTelsd BCe JOMAIIHHEe H J1abopaTopHble PaldOTHI, CHABIIHE KOJUIOKBHYMHEL,
AKTHBHO YYaCTBOBARBIIIE B pabOTe CEMHHAPOB.

6.CTyIeHTHI, TIOIYYHBIIHE 3a4ET I10 J1Ta00OpaTOPHOMY ITPAKTHKYMY, AOITYCKAIOTCS K cJaue SK3aMeHa 10
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2.OTHOCHTEIbHASA MOJIEKYIISIPHAS Macca

3.Mons. MorspHas macca

4. XymMmHdecKHe 3HaKH, (D)OPMYIIbI H YPaBHEHH I

5. Xyviyeckre peakiini. KitaccHpHKaImsa peakifil.

0.3aKOH COXpPaHEHHS MACChI BEIECTBA

7. 3aKOH ITOCTOSHCTBA COCTaBa

8.1'a30BBIe 3aKOHBI. 3aKOH ABoraapo. MonspHeIH 00BeM raza

9.01kpeiTHE [[.M. MeHaeneeBEIM IIe pHOAHYECKOIO 3aKOHA

10. Ilepnogmueckas cucreMa /.M. MeHeneeBa

Cnucok aumepamypbsl.
1 MeTtommueckie yKa3aHHS I10 BEIIIOTHEHHIO Ta00opaTOPHEIX padoT 1Mo AHCIHIUIHHE «Heoprammyeckas
XUMISD) IS CTYIEHTOB HarpaBilcHHI ITOATOTOBKH 19.03.04 TexHOIOrus IMPOAVKIIMH H OpraHH3al[id
OOIIECTBEHHOTI' O ITMTaHIA.
2 Metoauueckie yKaszaHHSA IS OOYYarOIHUXCS IO OpraHH3allHH H IIPOBEAEHHIO CAMOCTOSTEIBHOH
padoTEI 10 AUCIMIUIMHE « HeopraHmyeckas XuMHsI» IJIS CTYAEHTOB HalpaBIeHHS ITOATOoTOBKH 19.03.04
T eXHOJIOTHSA IIPOAYKIIMH H OpraHH3aIs oO0IeCTBEHHOI O ITHTAHH .
3. Heopranmyeckas XiMHA | ONeKTpOHHBIH pecypc]| : nmadopaTopHeii mpakTHkyM / C.A. Cokonopa [H
ap.]. — DnIexTpoH. TeKCTOBEIe JaHHBIE. — BopoHek: BopoHexckui ['ocymapcTBeHHBIH ATpapHBIH
YHuBepcurer HM. Mmmeparopa llerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocryiia:
http://www .1prbookshop.ruw/72709 .htinl

4 Heopranndeckass XUMHS | OIeKTpPOHHBIH pecypc| : madopaTopHslii mpakTHKYM / O.B. J[bsKOHOBa [H
ap.]. — DOneKkTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHekckuii ['ocymapcTBeHHBIH ATpapHBIH

YHusepcurer M. Mnmieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PeximM mocTyIa:
http://www 1prbookshop.rw/72708 htinl

JlabopaTropHan padora Ne 3
Tema: OnpenesieHHe MOJIEKYJIAPHOH MAacchl JHOKCHAA YIJiepoaa

Ilens padomsi: OrnpefencHHE MOIEKYIIIPHOH MacChl JHOKCHAA VYIJIEpoJa II0 Macce KOOI

3aroHeHHOH razoM (CO,) momns3ysch ypaBHeHHeM MeHjieneeBa — KiarneipoHa.

D opmupyemobre Komnemernuuu: OIIK-1.
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Macchl atoMa Hyknmuga ~C u B eammuuax maccel CH cocraeisier 1,66057107 KT, TO YMHOMKEHHE
MOJIEKYILIPHOH Maccel Ha 1,6605710" maeT aGCOMIOTHYIO Maccy MONEKYIBI B KWIorpaMmax. UJare
TTONIB3YIOTCA Oe3pa3sMepHOH BeIMUHHON Moy - OTHOCHTEIIFHOM MOJIEKYIIIPHOH Macchl: M. =M./D, The
M,-Macca MOJIEKYIIBI X, BRIpakeHHas B TeX JKe eJHHHIIaX MacChl (KT, T WIH JIP.), 4YTO H D. MOIeKyIsIpHas
Macca XapakKTepH3yeT CPeJHIOI0 MAcCy MOJEKYJIBI ¢ YUETOM H30TOIMHOI'O COCTaBa BCEX AIIEMEHTOB,
00pa3yIoONHMX JaHHOE XHMHYECKOe COoeqHHEHHE. MHOTIa MOJIEKYIIIPHYIO MacCy OIPeJelIsIrOT IS CMeCH
Pa3IMYHEIX BEIECTB H3BECTHOI'O COCTaBa, HAIIpHMEP IS BO3AyXa "> (PeKTHBHYIO" MOJIEKYISPHYIO
MacCy MOJKHO ITPHHSATH PaBHOH 29. AGCOMIOTHREIMH MaccaMH MOJIEKYII YVAOOHO OIIEpHPOBAaTh B O0IAaCTH
(QH3HKH cy0aTOMHBIX ITPOIIECCOB H PAJHOXHMHH, T ITyTEM H3MEPEHHS SHEPrHH YacTHI[, COIJIaCHO
TEOPHH OTHOCHTEIIBLHOCTH, OINPEIEISIOT MX aO0COIMIOTHBIE MACCHL. B XHMHH H XHMIHYECKOH TeXHOIOTHH
HeOOXOAHMO ITPHMEHSTE MAKPOCKOITHUECKHE EIUHHIIBI H3MEPEHHS KOIHYECTBa BelllecTBa. UYHCIIO
TFOOBIX YacTHIL (MOIIEKYII, aTOMOB, AIIEKTPOHOB HIIH MBICJIEHHO BBIZEIISIEMBIX B BEINIECTBE I'PYINI YACTHII,

HarmprMep Itap HoHOB Na™ m Cl° B xpucraimmd. pemeTke NaCl), paBHoe ABOraJpo IMOCTOSHHOH N, =

6,022'10*°, cocTaBIIeT MaKPOCKOITHMYECKYIO eIHHHIY KOJIHYecTBa BEINECTBA - MOJIb. Torja MOMKHO
3arucaTh: Mym =My Nx/(DN4), TO ecTh OTHOCHTEIbHAS MOIEKYIIpHa I Macca paBHa OTHOIIIEHHEIO MacCChI

MOJII BellectBa K NaD. EcnH BelllecTBO COCTOHMT H3 MOJICKYII C KOBAJICHTHBIMI CBA3AMII MCKIY

COCTABJLIIOIMMI HX aTOMaMH, TO BelnmunHa M,N, IpeAcraBisgeT coO0H MOISPHYIO MacCy 3TOr0
BEIECTBA, EIHHHIIBI H3MEPEHHS KOTOPOH KI-MONIb (KWIoMOIb, KM). IS BelecTB, HE coOAep KaIlnx
MOJIEKYJI, @ COCTOSINHX H3 aTOMOB, HOHOB HJIH PaJHKaJIOB, OIpeAeaeTcs (popMyIbHas MOISpPHas
Macca, TO ecTh Macca Na JaCTHII[, COOTBETCTBYIOIIMX IPHHATOH (pOopMYyJle BelllecTBa. PaHee B XHMHH
HCIIOIB30BAIIM TIOHATHS I'paMM-MOJIEKYIIA, I'PaMM-aTOM, I'PaMM-HOH, TEIIEPh - MOJIb MOJIEKYI, MOIIb
aTOMOB, MOJIb HOHOB, ITOApa3yMeBasd IO 3THM N, MOIEKYJ, aTOMOB, HOHOB H COOTBETCBEHHO HX
MOJIIPHBIE MACCHI, BBIPAKEHHBIE B TI'paMMaxX WIH KWIorpaMMmax. [paJHIMOHHO VIIOTPeOIsIoT B
KauyeCTBe CHHOHHMA TEepPMHH "MOIEKYILIpHBIH (MOISPHEIN) Bec", TaKk KakK OIIpeJellcHHEe MAacCChI
IIPOH3BOAUTCS C IIOMOMIBEO BecoB. HO, B OTIIHYHE OT Beca, 3aBHCAIIETO OT reorpapHiyecKHX KOOPIHHAT,
Macca SBIIETCS IIOCTOSHHBIM ITapaMeTPOM KOIIHMYeCTBa BellecTBa (IIpH OOBIYHBIX CKOPOCTSX ABHIKEHHS

JACTHI[ B YCIIOBHSX XHMIYeCKIX PeaKIii), IT03TOMY IIpaBHIbHEE TOBOPHTH "MOIEKYISIpHas Macca”.

Meroanl omnpenenenus. Vcropmyeckn IiepBeIi MeTOJ (OOOCHOBAaHHBIH HccleJoBaHHSIMH C.
Kannmmprapo u A. ABorajgpo) npeminoxkeH K. J[roma B 1827 H 3akmoyvanics B H3MePeHHH IUIOTHOCTH
razoo0pa3sHbIX BEIECTB OTHOCHTEIBHO BOJOPOMHOIO ras3a, MOISpPHAS Macca KOTOPOIrO ITPHHHMAJIACh

IIePBOHAYAJIBHO PABHOH 2, a ITOCIE IepexoJa K KHCIIOPOZHOH €IHHHIIE H3MEPEHHH MOIEKYISPHBIX H

aTOMHBIX Macc - 2,016 r. ChegyronmH 5Tall pasBHTHS SKCIIEPHMEHTAIBHEIX BO3MOKHOCTEH
.- AOKYMEHT MOANUCAH .

| SHEKTPOHHOM MOAMMACHIO CIIEOBAHHH KHIKOCTEH H PACTBOPOB HE JIETYUYHX
|Ceptudomkar: 12000002A633E3D113AD425FB50002000002A6
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MTOHIDKEHHSI TOYKH 3aMeEp3aHHS (KPHOCKOIHNS) M TIOBBIINEHHS TOYKH KHITEHHS (30YyIIHOCKOITH)
PAcCTBOPOB ITO CPABHEHHIO C YHCTBIM PacTBOpPHTENEM. OCHOBHBIM METOJOM OITPEAEIEHHS aTOMHBIX H
MOJIEKYIISIPHBIX MaccC JIETYYHX BELIECTB SBISETCS Macc-cnexmpomempuis. ]IS UCCIIEIOBAHNSI CMECH
coeIMHEHHI  3(P(QeKTHBHO  HCIIONL30BAaHHE  XpoMamo-macc-cnexkmpomempui.  IIpp  ManoH
HHTEHCHBHOCTH IIHKa MOJIEKYISPHOIO HOHA IIPHMEHSIOT 3(pQdy3HOMETpHYECKHE ITPHCTABKH K Macc-
crieKTpoMeTpaM. Od@y3HOMEeTPHUECKIIT CIIOCO0 OCHOBAaH Ha TOM, YTO CKOPOCTh BHITEKAHHS ras3a B
BaKyyM H3 KaMephl 4Yepe3 OTBEPCTHE, MHAMETP KOTOPOr0 3HAYHTEIBHO MEHBINE CPEeIHErO0 ITYTH
cBOOOTHOr 0 Ipodera MOJIEKYIbI, OOPAaTHO ITPOIOPIIHMOHAIEHA KBAJIpPaTHOMY KOPHIO H3 MOIEKYIISPHOH
MAacChl BEIIECTBA, CKOPOCTh BBITEKAHHS KOHTPOIHPYIOT I10 H3MEHEHHIO JaBIIEHHS B KaMepe.
MonekynspHas Macca JIeTYYHX COeJHHEHHH ONMpeJelIsoT TaKKe METOAaMH I'a30BOH XPOMATOrpaHH C
razoBelMH BecaMH MapruHa. IlocnegHne H3MepSIOT CKOPOCThH IIepeMEINEHHS Ta3a B KaHalle,
COEIHHSIIOIEM TPYOKH, IT0 KOTOPEIM TEKYT I'a3-HOCHTEID H I'a3 H3 XpoMaTorpa(HyecKOH KOIOHKH, YTO
IIO3BOMISIET OIPEIEIIATh Pa3HUILY IUIOTHOCTEH STHX Ta30B, 3aBHCAINYIO OT MOJIEKYIISPHOH MAacCChI
HCCIEAYEMOIO BellecTBa. MONEKYISIpHYI0 MacCcy H3MEPSIOT I HASHTH(HKAIIMH XHM. COEJHHEeHHI,
V19 VCTAHOBJIEHMS COJIEPKAaHHS OTAESIbHBEIX HYKIHIOB B COEOUHEHHSX, HallpUMEpP B BOJE,
HCIIONB3YEMOH B aTOMHBIX SHepPreTHYeCKHX VYCTAaHOBKaX, a TaKKe IIPH HCCIeJOBAaHMH M CHHTES3E
BBICOKOMOJIEKYJISIPHEIX COSIHHEHHI, CBOMCTBA KOTOPBIX CYINECTBEHHO 3aBHCAT OT HMX MOIIEKYIISIPHOMN
Maccel. CpeaHHe 3HAUYeHHS MOJIEKYIISPHBIX MAcC TIIOJIMMEPOB VYCTAHABIMBAIOT C  ITOMOIIBIO
IIEPEYNCIIEHHBIX BBIIE METOJOB, OCHOBAHHBIX Ha KOJUIMTAaTHBHBIX CBOMCTBAaX pa30aBIIeHHBIX
PacTBOPOB, IIO0 YHCIY JBOHHBIX CBs3eH ("MSTKHM" O030HOITH30M) HIH (PYHKITHOHAIBHBIX TPYIIII
(MeTOZaMH (DYHKIIHOHAJIBHOI'O aHAJM3a), a TaK)Ke II0 TaKHM CBOMCTBAM HX PacTBOPOB, KAaK BS3KOCTb,
CBeTOpaccesHHe. CpeaHHe 3HAYeHHS MOJIEKYIIIPHBIX MacC TIOJMMEPOB BBICOKOH  CTEIlEHH

ITOITHMEPH3AIHI OIIPCACIIAIOT ITO HX PCOJIOTHYCCKHM XdPAaKTCPHCTHKAM.

Qbopyoosarue u mamepuaibl.

PeakTHBEI, HEOOXOAMMEIE IS JAaHHOH PadOThI, BRICTABJISIOT Ha ITOJKH J1a0OpaTOPHBIX CTOIOB. Penkie

PEaKTHBEI, KOHIIEHTPHPOBAHHbIE KHCIOTHI H INEIIOYH, ITaXy4He BellecTBa (HaIIpHMEpP, CEPOBOLOPO/,
OpOMHas BOZA H JIP.) XPaHAT B BRITSCKHOM IIKa(y.

OCHOBHas XHMIYeCKas MocyAa: MPoOHPKH (B INTAaTHBE), KOJIOBI, XHMHYECKHE CTaKaHBI ITOCIe PabOTH
TINATEIILHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPEL, HCIIOIb3YeMasl IS IIPOBEIEHHS OTHEIIbHBIX
1a00paTOPHBIX PadOoT, BEIAAETCA H CHAAETCS YHCcTas 1a0OpaHTy.

T'exHuKa d ezonacHocmi NP 6bLNOJIHEHUN J1A00pamopHol pad omsl.

-aKKypaTHO O0paIarbCcsa CO CTEKISHHOH XHMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHTOH IIOCYABl YOUPATH C

j OOKYMEHT noarnncAH
SNEKTPOHHOWM NOANUCHLIO
+Ceptudpurar: | 12000002A633E3D113AD425FBS0002000002A6 X, JeTy4YMX H HEMPHATHOIIaXHYIIIX BEIIECTE,
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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-IIpH OIIPEMEIIEHHH 3allaxXxa BEINECTB OTBEPCTHE COCYAa AepKaTh Ha paccTosHHMM 25-30 cM OT JIHifa,
HaITpaBiIsasd K ce0e CTPYIO rasa IoCTYIaTeIbHBIMHA JBMKEHHSAMHI JIaJJOHH OT OTBEPCTHSA K JIHILY,

-IIpH HaIMBAHHH PEaKTHBOB HE HAKIIOHATHCS HAJl COCYIOM BO H30eKaHHE IIOIaJaHus OphI3T HIH
YACTHI[ Ha JIMI[O HIIH OHeXKIY. ITPH pa3z0aBIeHHH KOHI[EHTPHPOBAHHBIX KIHCJIOT BIIMBATh KHCIIOTY B BOAY,
HO He Hao0OopoT;

-TIpH HarpeBaHMH ITPOOHPKH HE JIEpKaTh €€ OTBEPCTHEM K cede WIH B CTOPOHY COCe/la. HE HAKIIOHAThCS
HaJl HarpeBaeMOH KHJIKOCTBIO BO H30€eKaHIe TToMalaHusA €€ Ha JIHI[0, PYKH WIH OJIEKIY,

-TOPSIMHE ITPEMETEI MOKHO CTaBHTh TOIBKO HA acOECTOBBIH KapTOH, acOESCTHPOBAHHYIO CETKY IIH
IPYTVIO CIIEIHABHYIO ITOJICTABKY,

-HEIb34 IOJIb30BATHCS BIIEKTPOIIpHOopaMi Oe3 COOTBETCTBYIOINETO HHCTPYKTAKa. IIPH BKIIFOUEHHH HX B
CETh Hellb34 JIeprKaThCs 3a MeTaJUIHJe CKHe ITpeAMeTHI (TpyObI, KpaHbI H T.II.). 3aIlpelacTcs BKIIOYATh H
BBIKIIFOYATH SIIEKTPONPHOOPEI MOKPBEIMH PYKaMH, a TakKXe IIOJIb30BAThCS HEHCITPABHBIMH I
HMEIOIIHMH OT'OJIEHHEIE ITPOBOIA IIPHOOPAMI,

-3aIIpeIacTcs MPHHUMATh THINY B XUMHYECKOH JIa0OPaTOPHH U ITHTh BOXY H3 J1a0OpaTOPHOH ITOCYIHL
--KaTErOPHYECKH 3aIIpeInacTcs IIpodoBaTh peaKTHBEI Ha BKYC,

-TIpH TIOTIAJaHMIM Ha JHMI0 WM PYKH OPBI3T KOHI[EHTPHPOBAHHBIX KHCIOT ITOCIIE CMBIBAHMS BOMOH
IIPOMBITE CIIAOBIM PACTBOPOM COJIBL. IMEIOYR CIIEAYET CMBIBATh JO TEX IIOP, ITOKAa YYACTOK KOXIHM, Ha
KOTOPBIH OHa ITOITalia, He MEPECTAHET OBITh CKOJIb3KHM, 3aTEM ITPOMBITH CIIaOBIM PAaCTBOPOM YKCYCHOH
KHCJIOTBl H HAJOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM PacTBOPOM IepMaHIaHaTa Kalaud (M3
arTeyKH B 1a00paHTCKOH KadeIphl);

-I10 OKOHYAHHH PadoThI BEIKIIFOUYHUTE H3 CETH BCE NEKTPOIPHOOPE], IIEPEKPHITh IT0JIavy ra3a M BOJBI B
nmabopaTopHIO H yOpaTs padouee MECTO,

-000 BCceX HECYACTHBIX CIIYHasdxX HEMCIJICHHO coo0IIaTh ITPEIIOAABATC IO HIIH HaﬁﬂpﬁHT}".

llpakmuueckan uwacms:

M onekylIsSIpHYIO Maccy JHOKCHJIA YITIEPOAa MOXKHO OIPeJelnTh TPeMs CIIoco0aMu:
a) TIO OTHOCHTEIILHOH ITIOTHOCTH Ta3a Mco =] * Mposg (1), roe

M o2 — MOJEeKYIIIpHAsa Macca JHOKCHIA YIIIepo/a;

M posn— MOJIEKYIISPHAS Macca BO3IyXa, paBHas 29 a.e.M.,

JI — mmotHOCTE CO, IO OTHOIIEHHIO K BO3IVXY.

b) 1o MmorsapHoMY o0BEMY CO, 22.4*1m
) APHOMY ODBEMY &0y _ =570 Moy 5y b
V
Mco2 — Macca JHOKCHIA YIIepoja, T |
1r P L . Y —— GM3 .
NOKYMEHT MOANMVCAH = )

.. 3NEKTPOHHOW NOANMUCHIO | .
‘Ceptucdbukar: -~ 12000002A633E3D113AD425FB50002000002A8 mix yernopmsax (0°C, 101,325 kIla), .
.' Enapgeneu; llebGayxoea TateAHa AnekcaHapoBHa
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M

P — marnenmne CO; B Ko11Oe, paBHOe aTMOc(pepHOMY, KlIa;

V — 06béM CO,, paBHBLT 0GBEMY KOIOBL, CM,

R — yHHBepcanbHasg ra3oBas IocTosIHHAS, paBHasA 8,314 J[x/moimb © K;

T — Temmieparypa, K.
IlocneoosamenvHoCmb 6bINOJIHEHUA PADOMBL:
1. 3akpeITh IPOOKOH CYXYH KOIOy, IIPHTOTOBIEHHYIO JIa0OpaHTOM IS OIIBITa. BOCKOBBIM
KapaHJaIlloM OTMETHTh Ha KonlOe HHKHHMH KpaH IIpOoOKH. B3BeCHTh Ha TEXHHUYECKHX BecaxX KoJIby ¢
BO3IYXOM (1m;). OITYCTHTh B KONIOY Ha 1-2 MHHYTBI TPYOKY, IIO0 KOTOPOH HJET TOK YITIEKHCIIOTO Ia3a.
3aTeM IMOJHECTH K OTBEPCTHIO TPYOKH TOPSIIYIO IYUHHKY: €CIIH OHA TaCHET, 3HAUYNT Ko10a IMOIHOCTRIO
3aIIONIHEHA VYIJIEKHCIIBIM TIa30M. 3aKphITh KOOy IPOOKOH JO METKH H B3BecHTh (In.). Emé pa3s
3aIIOJIHUTE KOJIOY ra30M H B3BECHTE (1115). Pe3ylIbTaThl 3THX JBYX B3BEIIHBAHHH HE JO/DKHBI OTIIHYATHCS
Oomee yeM Ha 0,01r. /{11 pacy€TOB HCIIOIBL30BATh CPeqHIE JTaHHEIE.
2.  Brumrs Boxy B KOOV 0 METKH, 3aTeM IIEPEINTE €€ B MEPHBIH IFUIHHAP H H3MePHTh OOBEM BOJEI
(KomGsHI) - V.
3. 3armcats Temrieparypy (t'C) 1 gaBieHue P, IIpH KOTOPHIX ITPOBOAAT OITBIT.
4. lIpon3BecTH PacyETHI:
- IIPHBECTH OOBEM KOJIOHI - V K 00BEMY IIPH HOPMAJIbHBIX YCIIOBHSX Vo,
- OIPEIEIHTh MAacCy BO3AYXa B KOIOE Mggsy, CUUTASA MACCy 171 BO3ayXa paBHOH 1,293 1]
- HANTH MacCy CaMOH KOJIOBI ¢ IIPOOKOH My s,

- OITPEACIIITE MAaCCYy VITICKIICIIOI' O I'a3d IMlco: .

Y CIIOBHS H PE3YIIBTATHBI OIIbITd 3dHECTH B Tﬂﬁ]ﬂ]l[}".

Macca komn0bI ¢ Macca xomn0HI ¢ VM | tC P.xlla | VoM | Mgosy Mion6 Mco-
BO3JYXOM IN;,T CO;(m;+ms)/2- |1 I
M, T

5. PaccunTarh MOJNEKYILIPHYIO Maccy JHOKCHAA yriaepoaa mo ¢gopmynaM (1), (2), (3). Haitn cpexnee
sHaueHHe. OIpeeInTh OTHOCHTEIIFHYIO OIIMHOKY IT0 (popMyIIe

44 — Mo
Ommbka, %o— 44

* 10000,

rjae 44 — HelCTBUTENILHOE 3HAUEHHE MOJIEKYIIIPHONH MacChl CO:.

AOKYMEHT NoanncAH
SNEKTPOHHOW NOANMUCHIO Ly oniemy.
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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| BrirmonHeHHe nabopaTOpHBIX padoT COIMPOBOXKIAIOT 3allHCsIMH B JIabopaTOpHOM KypHane. Ha
THUTYIIbHOM IIHMCTE JIaDOPAaTOPHOIO JKypHala JOMKHEI OBITH ITPeJCTaBIIeHBI. Ha3BaHHE YHHBEPCHIETA,
(paMHIIH S H HHHITHAJIBL Y4YaIlerocs, HoMep Kypca H IT'PYIIIbl, YUeOHBIH IOfI.

2.OTYeT O BBRINOTHEHHOH JIa00paTOpHOH padoTe JOIIKEH COAEPKATh CIIEAVIOIIHE CBEICHHS

*HOMEP paboTHI H €€ Ha3BaHIE,

*1aTy BBITIOJTHEHHS paOOTHI,

*I[e]Ib PadOTHI,

*000pYIOBaHIEe M MaTepHalIbI,

*KpaTKOE TEOPETHUYECKOE OITHCAHHE;

*HOMEP H Ha3BaHHE OIBITA,

*KpaTKOe OITHCaHHE Xo/a padoThl ¢ YKa3zaHHeM YCIIOBHH ITPOBEIEHHS OITbITA,

*PHCYHKH H CXeMBI HCITOIIb3YEMBIX ITPHOOPOB,

*HAOIIIOEHH A,

*YPAaBHEHHS ITPOTEKAIOIIMX PEAKIIHIL,

*pacyéThI, TaOIIHIIEL, I'Pa(pHKH;

*BBLIBOJIBI.

3.JIabopaTOpHBIN KYPHAII HYKHO BECTH YHCTO M aKKYPaTHO, 3aITMCH JOIIKHBI OBITh JIAKOHIYUHBIMII.
4.OTUYET O IMPOBEAEHHOH padoTe IPOBEPSET H IOAIIHCHIBAET IIPEIOJABATENb.

5K cmaue 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTBI, BBIIOIHHBIIHE H
IIOAIIMCABIIIHE Y IIPEIOAaBaTelsd BCe JOMAIIHHEe H J1abopaTopHble PaldOTHI, CHABIIHE KOJUIOKBHYMHEL,
AKTHBHO YYaCTBOBARBIIIE B pabOTe CEMHHAPOB.

0.CTYAeHTHL, MTOIYYHRBIIIE 3a4ET IO JIa0OopaTOPHOMY IMPaKTHKYMY, AOIIYCKAIOTCA K cladye AK3aMeHa I10

KyPCY HEOPIraHHYECKOH XHMHH.

Konmponsusie 6onpocest :

1 OCHOBHEBIE TIOHATHS. XHMHYECKHH 3JEMEHT, aToM, MOIIEKYJIa, OTHOCHTEIbHAS aTOMHAas U
MOJIEKYIISIPHAS Macca.

2 IIpocToe H CIIOKHOE BEIECTBO.

3. KomnuecTBO BeIllecTBa, MOJIb, MOJISpPHAs Macca, SKBHBAJIEHT, MOJIIPHAs Macca 5SKBHBAJIEHTA.
4. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI XHMHH. 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH 3KBHBAJIEHTOR,
3aKOH KPaTHBIX OTHOITIEHHH.

5 .MeTtopl ommpeaeneHIs MOIEKYIIIPHOH H aTOMHOH Ma CCHI.

Cnucok JIHmepamypbl.

A T T T S MENT HOAVIGAR T 170 77 ST TOPHBIX paboT 1o THCIMIDIHHE «HeopraHmyeckas
,, ANEKTPOHHOW NOANMUCHIO |
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2. Meromyeckie YKazaHHS I OOy4YarOIUXCsS I10 OpraHM3alHi H IPOBEAEHHIO CaMOCTOSTEIILHOMN
padoTEI 110 AUCIMIUIMHE « HeopraHmueckas XuMHSI» IJIS CTYAEHTOB HalpaBIeHH ITOAroTOBKH 19.03.04
T exXHOIOTHS IIPOAYKIIMH H OpraHu3aris o0IECTBEHHOIO ITHTaHH 4.

3. .Heopranndeckass XuMHS | OneKTpoHHBIH pecypc| : mabopaTopHbli ImpakTHKyM / C.A. CokomnoBa [H
ap.]. — DnekTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHexkckui ['ocymapcTBeHHBIH ATpapHBIH
Yuupepcuret M. Mmaieparopa Ilerpa llepsoro, 2017. — 93 ¢. — 2227-8397. — PeXuM IOCTVIIA:
http://www.1prbookshop.rw/72709 htinl

4 Heopranmdeckass XUMHS | OIeKTpPOHHBIH pecypc| : madopaTopHslit mpakTHKYM / O.B. J[bsKOHOBa [H

ap.]. — DnIeKkTpoH. TeKCTOBEIe JaHHbIe. — BopoHek: BopoHexkckui ['ocymapcTBEHHBIH ATpapHBIH
YHusepcurer M. Mnmieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexumM JocTyIa:
http://www .iprbookshop.ru/72708 htiml

JladbopaTopnas padora Ne 4
Tema: KomnuekcHble coeJHHEHNA
I[ens padomsr: TTonydeHHe aKBAKOMITEKCOB, PeaKIHH TEPMOIIH3a. I1oIydeHHe akBaKkoMIDIekcop Cu™ |
Ni**, Cr’*, monyueHne H CBOHCTBA THAPOKCOKOMILIIEKCOB OJI0BA H XPOMA, IIOTYYEHHE aMHHOKOMITIIEKCOB

H allHJOKOMIIJICKCOB, H3YHUCHHC IIBOHHBIX COJIEH.

@ opmupyemble Komnemernuuu: OlIK-1.

TEﬂQEHIHIIﬂTK@H Hacmb.

KoMIuieKCHbIE COeJHHEHHSA 53TO MOJIEKYIISPHBIE IWIH HOHHBIE COEMHHEHII, OOpPasyIOIHecs ITYTEM
IIPHCOEAMHEHHS K aTOMy HJIM HOHY MeTajlla HJIM HeMeTalllla, HENTPAIBHBIX MOJIEKYI IIH APYLHX
HOHOB. OHH CITOCOOHEBI CYINECTBOBATh KaK B KPHCTAIIIE, TaK H B PacTBOPE.

OcCHOBHBIE MOJIOKeHH A H MOHATHA KOOPAHHAIMOHHON TEOPHH.

JIns OOBSACHEHHS CTPOEHHS H CBOHCTB KOMIUIEKCHBIX COeQHHEHHH B 1893 r. mBeHIapCKHM XHMHKOM A
BepHepoM Obpllna IpedjioKeHa KOOPAHHAIIMOHHAS TEOPHS B KOTOPYIO OH BBENI JBa IIOHSTHI. O
KOOPAHHAIMH H O ITOOOYHOH BaJIEHTHOCTH.

[Io BepHepy enaenoii eanenmuocmv o Ha3BIBAETCSI BAJIEHTHOCTh IIOCPEACTBOM KOTOPOH COEIHMHSIOTCS
aTOMEI ¢ 00pa30BaHHEM ITPOCTBIX COEIHHEHHH, ITOUHH SFOIIIXCS TEOPHH

BaJIEHTHOCTH. Ho, HcuUepIiap IITaBHYIO BaJ€HTHOCThH, aTOM CIIOCOOEH, KaK IPaBHIIO, K JabHEHIIEMY
MIPHCOEAHHEHHIO 3a CUeT HOobOOuYHOIl éaneHmHocmil, B Pe3ylibTaTe ITPOSBIIEHHS KOTOPOH H oOpasyeTcs
KOMIUIEKCHOE COEIHHEHHE.

[Iox geHcTBHEM CIJI TTIABHOH M ITOOOYHOH BAJIEHTHOCTH aTOMBI CTPEMSTCS PABHOMEPHO OKPYKHTE ce0s

TN T N S MENT ROANVGAR 70T AT ~0pa3oM IIEHTPOM IIPHTSDKEHHSI. Takie aTOMEI
, ANEKTPOHHOW NOANMUCHIO 6 "
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IlocpeicTBOM TI'TIaBHOH BAJIEHTHOCTH IIPHCOECIHHSIOTCS JIMTAHJABI HOHBI, a IIOCPEACTBOM ITOOOYHOM
BAJIEHTHOCTH — HOHBI 1 MOJIEKYIIBI.

IIpuTspKeHHe JmHTaHa K KOMIUIEKCOOOPA30BATEF0 HA3BIBAETCS KOOPAHHAIMEH, a YHCIO IJMIaHI —
KOOPAHHAIITHOHHBIM YHCIIOM KOMIUIEKCOOOPa30BaTENS.

MOXHO CKa3aTh, YTO KOMIUIEKCHBIE COEIHHEHHS 3TO COEMMHEHHS, MOJEKYIIBI KOTOPBIX COCTOST H3
I[EHTPAJIBHOTO aToMa (MJIM HOHA) HEITOCPEJCTBEHHO CBS3aHHOIO C OIPeJelEéHHBIM YHCIOM IPYTHX
MOJIEKYJI HWJIH HOHOB, Ha3bIBAEMBIX JIHT aH[aAMH.

B pom kominiekcooGpaszoBaTelell dYallle BCEro BBICTYITAIOT KaTHOHBI MeTamioB (Co™, Pt™, Cr',
Cu™Au” u mp.)

B xadecTBe IMraHmoB MOryT BhICTyIIaTh HOHBEL Cl, CN°, NCS, NO,, OH", SO, Tak H HeHTpalIbHBIE
Monekysl NHs, H.O, aMIHBI, aMHHOKHCIOTHI, CITIMPTHI, THOCITHPTHI, PH3, 3HpHI.

YHCI0 KOOPAHMHAIIMOHHEIX MECT, 3aHHMAEMBIX JIHTaHIOM OKOJIO KOMIUIEKCOOOpa30BaTENIS, HA3bIBACTCS
ET'0 KOOP OUHALUOHH 0Ll EMKOCHIBIO 11U O HNANIHOCHIb 10.

JIMrangael, TIPHCOEOHHEHHBIE K KOMIUIEKCOOOpa30BaTEIO0 OJHOH CBS3bIO, 3aHHMAIOT  OJHO
KOOPJAHHAIIHOHHOE MecTh H HasbIBaroTcsd MoOHOAeHTaTHRIMH (Cl, CN°, NCS’). Ecmm xe Immrasj
IIPHCOSAHMHEH K KOMIUIEKCOOOPA30BaTEND IIOCPEACTBOM HECKOIBKHX CBS3€H, TO OH SBJISIETCS
ronuaeHTatHeIM. Harmprvep: SO, , COs™ IBIIOTCS GHIEHTATHBIMI.

KomrnekcooOpazoBarens M JIHTaHABL COCTABILIIOT GHYVIMPEeHHI00 cghepy COeIHHEHHSI HIH KOMITUIEKC (B
(popMyIaxX KOMIUIEKC 3aKIIIOYal0T B KBajJpaTHble CKOOKH). MOHBI, He CBSI3aHHBIE HEIOCPeJCTBEHHO C
KOMIUIEKCOOOpa3BaTeleM, COCTABIISIOT 6H elUlH 1010 KOOP OUHALLIOHHYIO Cchepy.

MoHpl BHelmHeH cdephbl CBS3aHBI MeHee ITPOYHO ITO0 CPaBHEHHIO C JHTaHJaMH H ITPOCTPaHCTBEHHO
yIaJIeHBl OT KOMIUIeKCcOooOpa3orareild. OHH JIETKO 3aMEI[al0TC APYTHMH HOHAMH B BOJHEIX PacTBOpax.
Hamprmep, B coepmHennu Ks[Fe(CN)s] xomimekcoo6pasoBareneM sBistercs Fe'”, murangamu - CN.
JIBa mra”ga IPHCOESAHHEHEI 3a CUET ITIaBHOH BAJIEHTHOCTH, a 4 — 3a cueT IMOOOYHOH BaJEHTHOCTH,
CIIEIOBATEIBLHO KOOPAHHAIIHOHHOE YHCIIO PaBHO 6.

Hon Fe™ ¢ murangamMu CN° COCTaBIISIOT eHympenHioo cghepy wi xomniexc, a HOHBL K' BHEIHIOIO

KOOPAHHALIHOHHYIO CepY:
K+ _ K+
'[.;'I'\.I'
[ [ | CH
I -
ke

M N

CH

K_

Kak IIPABIUIO KOOPOAHHAIIHOHHOC YHCIIO PABHO YIABOCHHOMY 3dpPAAY KATHOHA MCTAlllld, HAIIpPHMCDP.

OJHO3aPAOAHBIC KdTHOHBI HMCIOT KOOPAHHAIIIOHHOC YHCIIO PABHOC 2:. 2-X 3dPAIHBIC — -’-L a 3-X 3dPATHBIC

NOKYMEHT NMNOoAanncAH )
SNEKTPOHHOW noanmcbio JTCIICHD OKHCIICHIA, TO C VYBCJIIHUHCHIICM CC
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B*, Be™, Cu™, Au" KOOPIMHAIMOHHOE YMCIIO PaBHO 4. Iy OONBIIMHCTBA HOHOB KOOPAMHAIMOHHOE
JHCIIO SBISETCS IIEpeMEHHBIM H 3aBHCHT OT IIPHPOJLI HOHOB BHEIMHEH c(ephl H OT YCIOBHH

DﬁpElB OBaHIA KOMITJICKCOB.

KiaccnHkaipiss KOMITIEKCHBIX COeIHHEHHI ITPOBOIUTCS IO Pa3/IMYHBIM ITPH3HAKAM.
1. Ilo 3apsoy KOMIUIEKCHOI'O HOHA Pa3/IHYaroT:

-katHOoHHBIEe [Cu(NH;)4]°

-aHHOHHEBIE [Co(NO;)s]*

-HefirpambHele [ Pt(NH;)CL |
2. Ilo xXapakrepy IHraHIOB Pa3IMYarOT:

-akBo- [Cu(H-0)4]SO,

-aMMHHO-| Cu(NH3)4] SO,

-arupo- Ko[Cu(Cl),]

-ruapokco-K,[Cu(OH),]

[lo cTpykType BHyTpeHHeil c(ephl pa3lHYaloT BHYTPHKOMIUIEKCHBIE (I[MKIHYECKHE) COETHHEHMS.
Harpumep, B KHBOM OpraHH3ME BCTPEYAIOTCS KIEIIHEBHAHbBIE (XelIaTHbIE) IIITHWIEHHBIE IUKIBI. OHI
00pa3yroTcsd KaTHOHOM MeTallla H a-aMHHOKHCIIOTaMH. K HHMM OTHOCSTCS IeMOITIOOHH, XJIOPO(HIIIL

BHTAMHH B-.

[Ipu cocTaBaeHHH Ha3BaHH S KOMIUIEKCHBIX COEIHHEHHIT PYKOBOACTBYIOTCS CIIEAYIOIIMMH ITPABHIIAMH:

- CHayaJa Ha3bIBaIOT BHYTPEHHIOIO C(epy,

- COCTaBHBIE YaCTH €& Ha3bIBAIOT B CIEAVIOIIEH ITOCIeJOBAaTEIBHOCTH: JIMIaHAbl aHHOHBI, JIHTAaHIbI —
MOIIEKYIIBI, KOMITIEKCOOOPpa30BaTelb. 3aIHCEIBAIOT (POPMYITY B OOpaTHOMH ITOCIIeqOBaTeIbHOCTH.

- K Ha3BaHHSIM JIHTAaHJOB — HOHOB J0OABILTIOT oKOHYaHHe «o» (Clxmopo-, CN1manHo-). HelTpanbHbIe
MOJIEKYJIBI COXPAHSIIOT CBOH HasBaHH, 3a HCKIroueHHeM H-.O — akBo, NH; — amiH.

- YICJIO JINTAHA0B YKa3bIBalOT I'PeyeCKHMH YHCIHTEIIbHBIMH. I, TPH-, TETpa-, IIeHTa-, FeKca- H T.J.

- B TTIOCIIEHIOI0 OYepe/Ib Ha3bIBAIOT HOHBI BHEIIHEH C(EpHI.

[Tprmep: xatnonHble —|Cu(NH;3), |SO, — TeTpaanmvmmoxytipat (II) cymbdar;

aHHOHHBIe — Nas;| Co(NO,)s] —TekcaruTpokoGombTaT (11I) HaTpHd,

HenTpaimbHeIe | Pt(NH;3)|Cl: - quxmopograMMIHOITIaTHHA.

Qdopydosarue U mamepuaibl:

PeakTHREI, HEOOXOAMMEIE IS JAaHHOH PadOThI, BRICTABJISIOT Ha ITOJKH J1a00OpaTOPHBIX CTOIOB. Penkue
P T T e T HORANGAN T ™ rrimetTl [TaXy4yHe BelllecTBa (HaIpHMepP, CEPOBOLOPOI,

|: SNEKTPOHHOW NOANMUCHIO
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OCHOBHa5I XHMHYECKasa IOocya: IMpoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCTIE PabOTEI
TINATEIBHO BBIMBITH, BECHI C Pa3sHOBECOM, ITPHOOPHI, HCIIOIb3yeMas IS ITPOBEJEHHS OTAEIbHBIX

1a00paTOPHBIX PadoT, BEIZAETCA H CAaeTCs YrcTas 1a0opaHTy.

T'exHuka d ezonacHocmi nPpu 6bLNOJIHEHUN J1A00OpAmMOPHOIL pad ombl.

-aKKypaTHO O0paIarbCcsa CO CTEKISHHOH XHMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHUTOH IIOCYIBl YOHPATH C
TTOMOII[BIO COBKA M IT[ETKH,

-BCce¢ paboThl, CBS3AaHHBIE C BBIACIIEHHEM SIOBHTHIX, JETYUHX H HENPHATHOIAXHYIIX BEIIECTE,
IIPOBOAHNTH B BEITSDKHOM IIKa(y,

-TIpH OIIPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha pacCcTOSHHH 25-30 CM OT JIHIIA,
HAIIPaBIIII K ceOe CTPYIO raza IOCTYIATeIbHBIMH JIBHKEHISMI JIaJJOHH OT OTBEPCTHS K JIHILY,

-TIpH HaJIMBaHHHM PEeaKTHBOB He HAKIOHATHCI HaJ COCYAOM BO H30eKaHHE ITOMaJaHHsa OpBI3T IIH
YACTHI[ Ha JIHI[O HIIH OAEKAY. IIpH Pa30aBIcHHH KOHIIEHT PHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BOAY,
HO He Hao0OopoT,

-IIpH HarpeBaHHH ITIPOOHPKH He JepKaTh €€ OTBEPCTHEM K ceOe WIH B CTOPOHY COcella. He HAaKIIOHSAThLCS
HaJ[ HarpeBaeMOH KHJIKOCTBIO BO H30eKaHHe TIOMadaHus €€ Ha JIMI0, PYKH IIH OJIEKIY,

-TOpsSYHEe TPeAMETHEI MOKHO CTaBHTH TOILKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CIEIHAIBHYIO ITOJICTABKY,

-HEIIb35 ITOJB30BATHCA ANEKTpoIprubopaMi 6€3 COOTBETCTRYIOINETO HHCTPYKTAXKa. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIePKaThCs 3a MeTaJUIHYe CKHe ITpeMeThI (TPyObl, KPaHbI H T.II.). 3allpelacTcs BKIIKOYATh H
BBIKIIFOUATh HSIEKTPONPHOOPEl MOKPBIMH PYKaMH, a TakXe II0Ib30BaThCAd HEHCIIPABHBIMH  HITH
HMEIOIIHMH OTOJIEHHEIE IIPOBOJA ITPHOOPaMIL,

-3aTIpelaeTcs IIPHHNMATh IHINY B XHMHYECKOH T1a00paTOpHH H ITHTHE BOAY H3 JTaO0paTOPHOH ITOCYIHL
--KaTerOPHYECKH 3alIpelaeTcs IIpodoBaTh peakKTHBEL Ha BKYC,

-IIPH TIOIMAJAHHHM HA JMI0 MM PYKH OpPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHMS BOIOH
IIPOMEITE ClIa0BIM PACTBOPOM COJBI. INENOYH CIEAYET CMBIBATH 0 TEX IOP, ITOKAa YYAaCTOK KOXH, Ha
KOTOPBIH OHa IIOITaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PacTBOPOM YKCYCHOH
KHCIIOTHI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM PacTBOPOM IepMaHIaHaTa Kalaud (H3
aIlITEeYKH B JaOOPpaHTCKOH KadeaprI);

-II0 OKOHYAHHH padoThl BRIKIIIOUHTh M3 CETH BCE 3JIEKTPOITPHOOPEI, MEPEKPHITH ITOJauyy r'a3a U BOJBI B
nmabdopatopHio H yOopars pabouee MeCTO,

-000 BCEX HECYACTHBIX CIIYYasX HEMEUIEHHO COOOINATh IPEIOAABATEIIO WIH J1a00paHTYy.

Il PAKMUYEecCKdA Udchb.

|r\_=-=: s B[ W TV om o rwrrimrrrr . v e e e e
NOKYMEHT MOONWMCAH
. SNEKTPOHHOM NOANMUCHIO
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pyKaMH) ITIpHOaBbTE BOIY. M3MeHeHHe IBeTa CBSI3aHHO ¢ oOpa3oBaHHEM akBakKomiUiekca. I1ogoOHBIE
OIIEpALMH ITPOesIaiTe ¢ KPHCTAIUIOTHApaTaMH CYiIb(aTa HHKEJISL, XJIOPHIa XpoMa. Harmuimmre peaxipm
TEpMOIHM3a H GopMymIsl akBakomimiekcos Cu™’, N1**, Cr’™.

Onbir Ne2. B ¢dapdopoBoit yalmeuke HeOOIBINOE KOITHYECTBO KPHCTAIUIOB XJIOpHAa KoOalbTa
PAacTBOPHTE B HECKOJIBKHX KaIlIIX KOHI[EHTPHPOBAHHOH COIMSHOH KHCIIOTHI (OCTOPOKHO C KHCJIOTOH,
ONBIT IIPOBOJUTH ITOJ Tsroii). OTMeThTe OKpacKy pacTBOpa, KOTOpas BbI3BaHA OOpa30BaHHEM
TETPaxXIIOPKOOOIBTOBOH KHCIIOTHL. 1IpH pa30aBiieHHe IMOIYYEHHOI'O PacTBOPa BOJOH OKpacKa MEHSETCS
Ha PO30BYIO, XapaKTEPHVIO U1 THAPAaTHPOBAHHOIO HOHA KoOalbTa. Harmuimre ypaBHEHH S PeaKI[H.
OnbIt Ne3. [lomydyeHHe THAPOKCOKOMIUIEKCOB.

K pactBOpYy conH IfHHKA ITIPHOABLTE PACTBOP INETOUH. OOpasyIOMHICS O0CaJOK I'HIPOKCHIA B H30BITKE
IETOYH PACTBOPSIETCSA H IPEBPAIAETCS B PaCTBOPHMBINH THIPOKCOKOMIIIIEKC. AHAIOTHYHO ITOIYUYHTE
THAPOKCOKOMIUIEKCHI AIITFOMIHISL, OJIOBa M XPOMa.

OnbIt Ned. [JomydeHne aMIHOKOMILIEKCOB.

A. K pactBopy cymnbdara MeZH IIOCTEIIEHHO IIPH IEpeMelIMBAaHHH HIIH BCTPSXHBAHHH J0OaBbTE
PAcTBOP KOHIIEHTPHPOBAHHOIO aMMHaka. OOpaTHTe BHHMAHHE Ha TO, YTO OOPAs3yIOIIMICS CHHHI
OCaJOK THAPOKCHIA MEIH B H30BITKE aMMHaKa PacTBOPSETCS BCIEACTBHE 0O0pa3soOBaHHSA PaCTBOPHMOIO
aMMHaKaTa MeJH. DTO COIPOBOJKIAETCS Pe3KHM H3MeHeHHeM IeeTa. MoH terpagmammmHMenH (1I)
MOKHO pa3pylIHTh J0OaBIeHHEM pacTBopa cyib(]ara HaTpHia OOBACHHTE, ITOYeMy? OTH K€ OITBITEHI
IIPOBEHTE € PACTBOPOM comm Ni**.

B. B pactBOpe aMMHaka XOpPOIIIO PacTBOpSeTCS XIIOpH cepedpa. Ilomyunre HEMHOTO OcajKa XJIOPHIa
cepebpa M3 HuUTpaTa cepeOpa M PACTBOPHTE €ro B HECKOJBKHX KaIllIIX KpeIrnkKoro ammmaka. M3
IIONMYYEHHOI'O PacTBOpa XiIopHiaa JHaMMHIHCEpeOpa MOKHO BHOBB BRIJIEINTH XJIOpHK cepebpa
mo0aBIeHHeM a30THOH KHCIOTHI. Iloyemy 310 mpomcxoanur? Comm cepeOpa AeHIMMTHEI, ITO3TOMY
BBUTHBAHNTE HX PACTBOPHI ITOCIE IIPOBEJAEHHEIX OIBITOB B CIIEIHAIbHBIE OaHKH ¢ 3THKeTKOH " /{11 ciimBa
cepebpa ".

OneIT Ne3. [TonydeHHe alHIOKOMIUIEKCOB.

A. Ilomyunte HEMHOIO OcajKa XJIIOpHJa cepebpa, CIeHTe PacTBOpP, a K OCaJKy J00aBkTe ITO KaIUISM
KOHI[CHTPHPOBAHHON COJITHOHM KHCIIOTBI. OcaZloK PACTBOPHTICS B H30BITKE KHCIIOTBEI C O0Opa3zOBaHHEM
IUXJIOPCEPEOPSHHON KHCIIOTHI.

b. K pactBopy comn Hg** mo6aBhTe ITOHEMHOTI'Y pacTBOpa HOAHMIA KalHsg BhITajaeT ocaJoK HOAHIA

PTYTH, KOTOPEIH B H30BITKe KI pacTtBOpsieTcda ¢ oOpaszopaHHeM OeCIBETHOIO TeTPaHOLOTHIpaprupar

(II)- moHa.

| T i e T e B

F HORIMENAT MOANVICAR IOTKY KPHCTaJIMYECKOIO PONAHHJAa aMMOHIL
I. 3NEKTPOHHOM NOAMUCHIO a B 5 .
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[". Ha pactBop comm xenesa (III) rmoaeHcTBYiHTE B OJHOH IIPOOHPKE PacTBOPOM INEIIOYH, a B APYIOH -
pacTBOpPOM pojaHHja aMMOHHSA. OOBSICHHUTE IPOHCXOMAIINNE SBIIEHHS. OTH PeakIMH IT03BOJISIOT
oOHapyXHBaThb B pacrBopax HOHEI Fe’*. Ha pactBop rekcarmanodeppara (III) kamis Takke
IIOAEHCTBYHTE PacTBOPOM IIEIOYH H PpoJaHHAa aMMOHHA IloueMy BO BTOpOM CiIIydyae MbI HE
HaOIIIoMaeM peaki[Hii, XapaKTePHBIX 1T HoHa Fe ™?

OnpIT NeG. /IBOHHBIE COIIH.

JIBOMHYIO cOIIb - amoMoKalHeBble KBaclpl K,SO4- Al(SOs); - 24H-O Mo0XHO paccMaTpHBATh Kak
KOMIUIEKCHOE COeJHHEHHE - JUCYIb(aTOoaTFOMHHAT KadHsa B TpH IpoOHPKH HalleHTe pacTBOP STOH
COJIM, B KAUECTBEHHOH peaKIH OIPeAelINTe, KAKHE HOHEI €CTh B 3TOM PacTBOPE.

Hamrmune B pacTBOpe HOHA Kalusg MOKHO VYCTAaHOBHTEL JOoOaBIEHHEM THApOTaprpara HaTpHA
NaHC,HsO¢. Ilpu 3aMemeHMy HaTpHI KalHeM oOpa3yeTcsl HepacTBOPHMOE coOeJHHeHHe (0caJoK
oOpasyeTcsl OBICTPEe, €CIIH CTEKIIIHHOI ITalO4KOil ITOTEPETh CTEeHKH IpoOHpkH). MoH K' mpore
OTKPHBITH pacTBOpoM Nas|Co(NO,)s] g sToro x 1-2 MII HCIIBITYEMOI O pacTBOpa J0O0AaBHTh HECKOJIBKO
Kalenb KOOAIbTHHHTPHTA HATpHSA. BeINmagaeT KelThIH oOcaJoK KoOalmbTHHHTpHTa Kammsg Hom Al
OGHAPYKHBAIOT JOGABIIEHHEM INENTOUH, HOH SO,” ocakIaroT B BHIE CYIIb(aTa OapHsL.

I'pebosarnua K ohopmiernuro 1adopamopHoi pao omst 4 omuenty:

| BrirmonHeHHe nabopaTOpHBIX padoT COIMPOBOXKIAIOT 3allHCsIMH B JIabopaTOpHOM KypHane. Ha
THUTYIIbHOM IIHMCTE JIaDOPAaTOPHOIO JKypHala JOMKHEI OBITH ITPeJCTaBIIeHBI. Ha3BaHHE YHHBEPCHIETA,
(paMHIIH S H HHHITHAJIBL Y4YaIlerocs, HoMep Kypca H IT'PYIIIbl, YUeOHBIH IOfI.

2.OTYeT O BBRINOTHEHHOH JIa00paTOpHOH padoTe JOIIKEH COAEPKATh CIIEAVIOIIHE CBEICHHS

*HOMEP paboTHI H €€ Ha3BaHIE,

*1aTy BBITIOJTHEHHS paOOTHI,

*I[e]Ib PadOTHI,

*000pYIOBaHIEe M MaTepHalIbI,

*KpaTKOE TEOPETHUYECKOE OITHCAHHE;

*HOMEP H Ha3BaHHE OIBITA,

*KpaTKOe OITHCaHHE Xo/a padoThl ¢ YKa3zaHHeM YCIIOBHH ITPOBEIEHHS OITbITA,

*PHCYHKH M CXeMBI HCITOIb3YEMBIX ITPHOOPOR,

*HAOIIIOEHH A,

*YPAaBHEHHS ITPOTEKAIOIIMX PEAKIIHIL,

*pPacyéThl, TaOIHIBI, I'Pa(HKH;

*BBLIBOJIBL.

D TTa i mam o mamrrr vor svew mmwrm e wrw sererr s AT T T oo wr o va

.. OKYMEAT NOARVGAR "DATHO, 3AITHCH JOJDKHEI OBITH JTAKOHIYHBIMH.
| SNEKTPOHHOW NOANUCHIO

'Ceprudukar  12000002A633E3D113AD425FB50002000002A6 IBACT IPCHOJaBaTClIb.

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



5.K cmadye 3adéra 1o mabopaTOpHOMY ITPAKTHKYMY JOITYCKAlOTCSI CTYJAEHTHI, BBIIOIHHBIIHE H
MIOJIIMCABIIHE Yy IIPEIOAaBaTelsl BCe JOMAIIHHE H JIadopaTOpHBIe paOOTHI, CHAABIINE KOJUIOKBHYMEL,
aKTHBHO Y4aCTBOBABIIHE B pa00Te CEMHHAPOB.

0.CTyIeHTHl, TIOJIYYHBIIHE 3a4ET I10 J1Ja0OpaTOPHOMY ITPAKTHKYMY, AOITYCKAKOTCS K clladye SK3aMeHa I10
KypPCY HeOpraHHYeCKOH XHMHH.

K OHMPOJIbHbLIE 601D OCHI .

1 KakoH BEIBOJ MOKHO CHEIaTh O IIPOYHOCTH JAaHHOI'O KOMITIEKCA?
2. Kak mpoTeKaeT JHCCOIMALHS TaKOr0 THITA KOMIUIEKCHBIX COEIHHEHHI?

Y CTOHYHBOCTh KOMIIEKCHBIX COETHHEHHI B pacTBOpax
KomrnekcooOpaszyromas cliocoOHOCTh §-, P- H d- 3JIeMeHTOB
XapakTep XHMHYECKOH CBSI3H B KOMITNIEKCHBIX COETHHEHHIX

DOJIeKTPOHHEIE () OPMYTIBL

3
4
5
0. CTpoeHHe 3IEKTPOHHBIX 000II0UEK aTOMOB
7.
Cnucok aumepamypal.

1. MeTommueckne yKa3aHHS 10 BBIITOIIHEHHIO JIaOOPaTOPHBIX paboT IM0 AUCHHMIUIHHE «Heopranmyeckas
XUMHS» U1 CTYAEHTOB HallpaBjIeHHSI ITOATOTOBKH 19.03.04 TexXHOMOrus IpOoaYKIIHH H OpraHH3alIfisg
OOIIECTBEHHOI'O ITMTaHH .

2. MeTtomauueckHe VKazaHMA I OOYYAIOIMMXCA IO OPraHH3alHH H IIPOBEIEHHIO CaMOCTOSTEIILHOMH
paloTHI ITO AUCIMIUIMHE « Heoprammueckass XuMis» I CTYASHTOB HaIpaBIeHH ITOATOTOBKH 19.03.04
T eXHOIOrMs IMPOAYKIMH H OpraHu3als O0IeCTBEHHOIO ITHTAHH 4.

3. .Heopranndeckass XuMHS | OneKTpoHHBIH pecypc| : mabopaTopHbli ITpakTHKYM / C.A. CokomnoBa [H
ap.]. — DnIeKkTpoH. TeKCTOBEIe JaHHbIe. — BopoHek: BopoHexkckui ['ocymapcTBEHHBIH ATpapHBIH
YHuBepcurer uM. Mnmeparopa Ilerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocryiia:
http://www .iprbookshop.ru/72709.html

4 Heopranmdeckass XHUMHI | OIIeKTpOHHBIH pecypc]| : madopaTopHeIH ITpakTHKYM / O.B. JIpsIKOHOBa [H
op.]. — DnIeKkTpoH. TeKCTOBEIe JaHHbIe. — BopoHek: BopoHexckui ['ocymapcTBeHHBIH ATpapHBIH

YHuBepcurer M. Mnmaieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PeximM 1ocTyIIa:
http://www 1prbookshop.rw/72708 htinl

JlabopaTtopHan padora Ne 5
Tema: CxopocTh XHMHYECKHX PeaKkIMil H XHMHYeckoe paBHoBecHe. Karaamns

EEJII’: pﬂﬁﬂﬂlbl.’ HB}"‘IEI—HIE 3dBHCHMOCTH CKOPOCTH PCAKIIHH OT KOHICHTPAIHH PCdl'dHTOB,

TEMIICPATYPhI, CTCIICHH H3MCJIIBUCHHA BCINCCTBA, BJIMAHHA KATAJIIH3daTOPOB Hd CKOPOCTh PCAKIIHH,

RITHIHU T NEATEHTOR W TEMITANATVNRI HA XUTMHIUACKOS NABHOBECHE.
AOKYMEHT NoanncAH
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CKﬂpﬂCﬂIMﬂ pedruiid HA3bIBACTCA HHCIIO AKTOB XHMITHYCCKOI'O EBHIMGﬂEﬁCTEIIH, ITPOHCXOJAIIIHX B
CAHHHIY BPEMCHH B CJHHIIIC o0BEMa IIPH I'OMOI'CHHBIX IIPOLECCAX HIH Hd CIHHHIIC ITOBEPXHOCTH ITPH

I'STCPOI CHHBIX ITPOLIECCAX.

. AN . AN
V= V= —
FAT SAT

O cpegHeH CKOPOCTH XHMHYECKOH peaKI[MH CyIAT II0 H3MEHEHHIO MOJISPHOH KOHI[EHTpPaI[HH

pPearHpyIONIMX BEIeCTB 3a ONpeAeIEHHBIN HHTEPBAJI BpEMEHH:

<l

rac - CpciaHiaIA CKOPOCTD XHMHYECKOH PEAKIIHIL, ¢ | — MOJIAPHAA KOHIICHTPAILIHA BEIIICCTBA B MOMCHT T
1, € 2 — MOJIAPpHAA KOHIICHTPAIIA BEIINCCTBA B MOMCHT T > . HcTHHHOH CKOPOCTBIO XHMHYECKOH PEAKIIHIT

B JJAHHBIH MOMEHT Ha3bIBAETCS IIEPBAsA ITPOH3BOAHAA KOHIICHTPAIIHH 11O BPEMCHH.

dc de, Ac, 0

E'Zi_:r:— —— = 4+ —_
ar ar ar

B roMoreHHOH CHCTEME_CKOPOCTb XHMHYECKOH PEAKIHH 3daBHCHT OT IIPHPOAbLI PEAl HPYIOIIIX BCIICCTE,

HX KOHIIEHTpAI[MH, TeMIlepaTyphl, HAIMUHI KaTalH3aTopa, IIPHCYTCTBHSI IIPHMecCeH H IIPHPOIEI
PAacCTBOPHUTEISL. B reTeporeHHON CHCTEME B3aHMOJICHCTBHE OCYIIECTBIISIETCS Ha ITOBEPXHOCTH pPasiela
PEArHpYIOIIMX BEMIECTB, ITO3TOMY 3aBHCHT OT JH(P(QY3HH BellecTBAa K ITOBEPXHOCTH (AH(Qy3HOHHBIH
pPeKHM), a eclii JHQ(PY3HI He BIHIET HAa CKOPOCTh PeaKlHH (KHHETHYECKHH PeKHM), TO IIPH ITPOYHX
PABHBIX YCIIOBHSIX YBEIHYEHHE ITOBEPXHOCTH paszella IMOBBIIIAET CKOPOCTh IeTEPOreHHOH XHMHYECKOH
peakifi. 3aBHCHMOCTh CKOPOCTH PEAKI[HMH OT KOHI[EHTPAI[MH OIpeAedeTcs 3aKOHOM IEHCTBYIOIIHX
Macc (3akoH ['yipaOepra-Baare): ecinnm XHMHYeCKas peakiMs HIET B COOTBETCTBHH  CO
CTEXHOMETPHYECKHM VYPaBHEHHEM, TO CKOPOCTh PEAKIMH IIPSAMO ITPONOPIIHOHAIbHA ITPOH3BEIEHIIO
KOHI[EHTPAIMH PearHpyIoI[HX BeIeCTB B CTEIeHAX, PaBHBIX CTEXHOMETPHYECKHM KO3(p(HIHeHTaM B
YPaBHEHHH PEAKIHH.

JI1s peaki[HMH 3aIcaHHON B 00IIeM BHIE, T.€.. nA + mB — qR + pD, ckopocTs peakiinm B

COOTBCTCTBHH C 3aKOHOM I[EﬁCTE}*TOH_[ID{ MACC BbIPA3HTCA CJIC JYIOMHIITM GﬁpﬂBC\MZ

¥ =

1
ac
2
T
Lt

& ok laTlsT

3nmeck [A] u [B] — MOnspHBIe KOHIIEHTPAIHH PearHpyIONIHX BEIeCTB B JaHHBIIH MOMEHT BPEMEHH,

N H I - CTEXHOMETPHYE CKHE KO3(P(HIMEHTEI ITPH PearHpyIOIIHX BelecTBax. HamprmMep, I peaKI:

AOOKYMEHT NOAarnnMcAH
SNEKTPOHHOW NOAMUCHIO
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f-gn_k fmfﬂ _k fxr::

Ha IIPAKTHKE IIPHXOJHTCA HMCETE ACJIO CO CIIOMHBIMH ITPOLECCAMH, COCTOAIINMH HE I3 G,I[Hﬂﬁ:, d H3
MHOKECTBA IIPOCTBIX GTE]l[IIﬁ:, HA3bIBACMBIX 3IICMCHTAPHbBIMIT aKTaAMIH, JJIA KaXKIOH H3 KOTOPBIX MOYKHO
3aITHCcaTh CBOE BBEIPAKCHHC JJIA CKOPOCTH Hd OCHOBAHHH 3dKOHA l[EﬁGTB}’TOH_[ID{ Macc. B TakoMm CIIYHac
HHCIIO MOJICKYII, YVHACTBYIOIIIIX B JJICMCHTAPHOM aKTE, OIIPEACIBICT MOJIICKVIIAPDHOCTD B3aHMOJEHCTBHAL.

Il IpHBeAEHHOT O BHIIIIE IIPHMEPA ITpsMas peaKIHsI TPHMOIIEKYIISIpHa, a 0OpaTHasa OMMOIeKYJIISpHa.

B GOMBIIMHCTBE CITyyaeB IMOKa3aTeIH CTeleHH IIPH KOHI[EHTPAIHAX B YPaBHEHHH 3aKOHa JeHCTBYIOIIX
MAacC OTJIMYAIOTCS OT YHCIIAa MOIIEKYII B YPaBHEHHH PEaKIHH. OTO IPOHCXOAUT OTTOrO, YTO YpaBHEHHE
PEeaKIMH OTpakaeT JIHIIb OOIIHI HTOT mporecca. [lokazarenn m 1 n B MaTeMaTHYECKOM YpaBHEHHH (1)
Ha3BIBAIOT B TAKOM CIIy4ae ITOPSIKOM PeaKI[HH IT0 KaKIOMYy H3 pearHpyIOIHX BellecTB A WIH B, a Hx

cyMMy (m+n) — OOIIHM TMOPSAKOM peakiHH. B KakKIoM KOHKPETHOM IIpoIlecce B 3aBHCHMOCTH OT

YCIIOBHH MOKET OBITH PA3IIHYHBIH ITOPSIOK PEAKI[HH.

Kosdgdmment k HazpiBaeTCcS KOHCTAHTOH CKOPOCTH PEAKIHH H 3aBHCHT OT ITPHPOABI PEarHpYIOMIHX
BEINECTB, TeMIIEpaTYphl H KaTamm3aTopa. YHCIeHHO KOHCTaHTa CKOPOCTH XHMHYeCKOH peaKIHH paBHa
CKOPOCTH PEaKI[HH ITPH KOHIIEHTPAL[HSIX PEarHpYIOMIMX BEIECTB, PaBHBIX | Momb/1. OJHAKO peaKiHu
HAYT, KaK IPaBHIIO, ITO OTAEIBHBIM CTAaIHsIM H OOIIYIO CKOPOCTBH ITPOILECCAa OIPeHeNseT HanboJee
MEIJIEHHO pas3BHBArOIIAsICI cTaaus. [IoaToMy IoKa3aTelH cTelleHeH IPH KOHIIEHTPALIX pear HPYIOIIIX
BEI[ECTB He COBITAJAOT C HX CTEXHOMETPHYECKHMH KO3((HIHEHTAaMH, a KOHIIEHTPAllHH HEKOTOPBIX H3
pearupyIOIIX BeIeCTB BOOOINE MOI'YT He BXOJQNUTE B BEIPaKEHIHE CKOPOCTH XHMHYECKIX PEaKI[HIL.
3aBHCHMOCTE KOHCTAHTBHI CKOPOCTH PEeakI[MH OT TEMIIEPaTyphl MOJKET OBITh BRIpa’KCHA YPaBHEHIHEM
AppeHHnyca:
Z o

k=k,-e ¥

rae Ea. — SHeprusa akTHBaipH;, kK — KOHCTaHTa ckopocTH, T — Temmepatypa, K; ky — koHcTaHTa, R —

3

I'a30Bas ITOCTOMHHAA.

BHEPHIEﬁ dKTHBAIHIT HA3BIBACTCA TO KOIIMYECTBO OSHCPIHH, KOTOPOE HAJO COOOIIMTh MOIIO
PECAIrHpPVYIOIIHX BCIIECTB 1A IIPHBEACHIA €I0 B pEﬂKL[IIGI—]HDCHDGDﬁHGE COCTOAHIIC. BHEPI‘I[H
dKTHBAITHH B PCAKITHH HE HCYC34CT H YBCIIHYHBACT TEeIIIOBOH 3(1)(1)51{'1‘ PEAKITHH.

HpH HH3KHX TEMIICEPATYPdX MOMHO CHITATb, UTO CKOPOCTh PCAKIIIL BO3PACTACT IIPH HAI'PECBAHHH Ha

10°C B 2...4 pa3a (mmpaBmto Baur-I'odda):

o

V. .

_'-

—

Jl._'_ p— 4[-ﬁ . _-.-"r 1 ,.- —
,EI,DI{FMEHT I'ID,D,I'IMCAH
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Kamanuzamopom Ha3bpIBacTCSA BEINECTBO, H3MEHSIOINEE CKOPOCTh XHMHYECKOH peakIHH, HO B
pe3yibTare €€ caMO OCTaroIeecs XHMHYECKH HeH3MeHHBIM. KaTaauTHdyecKHe IPOIECCHI CBOMSATCS K
JBYM THITaM: TOMOT€HHOMY H I'eTeporeHHOMY. IIpH roMoreHHOM KaTalH3e pearHpyIOIHe BelllecTBa H
KaTalIH3aTOpP COCTABIIIOT OJHO(A3HYK CcHCTeMY. IIpH TeTeporeHHOM KaTalH3e pearHpYIOIIHE
BeIl[eCTBa H KaTaJIH3aTOP COCTABJISIOT CHCTEMY H3 JBYX (ha3, H KaTaIIMTHUYECKHIT IIPoIecc IMpoTeKaeT Ha
rpaHHIax pasgena. CKOpOCTh B3aMMOJEICTBHA B STOM CIy4ae IIPOMOPIHOHATIBbHA ITOBEPXHOCTH
paszena ¢as.

Bce xmniryeckie peaki[MH MOXKHO pa3JelHTh Ha HeoOpaTHMEIE, HallpaBIeHHe KOTOPBIX He 3aBHCHT OT
BHEIIMHIX YCJIOBHIL, H OOpaTHMBble, HaIlpaBJIeHHE KOTOPHIX MOKET H3MEHATHCS B 3aBHCHMOCTH OT
TeMIIepaTyphl, KOHIIEHTPAIHH H JaBlIeHHSA BOIBIMHHCTBO peakiii oOpaTHMo. OHH TPOTEKaroT
OJHOBPEMEHHO B JBYX HaITpaBIIEHHSIX, TaK KaK BO BCAKOI PeaKI[HH IO Mepe 00pa30BaHHA ITPOAYKTOB
PEaKIHH BO3HHKAET BO3MOKHOCTE B3aHMOACHCTBH MEKAY HHUMH ¢ 00pa30BaHHEM HCXOIHBIX BEIECTB.

PaccMmoTprM oOpaTHMYyIO peakifo B o0mmeM BHAe: aA + bB «<»c C + dD.

[ IppMeHHB 3aKO0H JeHCTBYIOIHNX MAaCC K IIPSAMOH H OOpaTHOH PEAKI[HSAM, ITOTY UM

vy =ky[4]°[B].

N C d

vy =k [CT[D] *(2)
IJIE Vv HV >— CKOPOCTH IIPSAMOH H OOPaTHOH PeaKIHI.
[Io Mepe ImpoTeKaHN peaKIHH KOHIIEHTPAI[HI HCXOMHBIX BEIECTB VMEHBINAETCS, H CKOPOCTh ITPSIMOMH
peakiii YMEHBIIIAETCS, a CKOPOCTh OOpaTHOH VBEINMYHBAECTCA BCIEACTBHE YBEIIMYEHHS KOHIIEHTPAI[HH
ITOITYYEHHEIX BEIIECTB.
Yepes HEKOTOPOE BPEMS HACTVYIIAET COCTOSHHE, KOIJa CKOPOCTh OOpaTHOT'O ITPOIECCa CTAHOBHTICS
PAaBHOH CKOPOCTH ITPSIMOIO: v ; =V >
CocmosHile, Hpil KOMOPOM CKOpPOCHIb HPAMOLl peakxijiiil paeHda cKOpocmil obpamuoll, Ha3vledaemcs
XUMUYECKUM  paeHoeecuem, a KOHI[EHTPAI[MH BCEX UYETHIPEX BEIECTB — PAaBHOBECHBIMH

KOHIIEHTpaIsIMH. Torza H3 COOTHOIIEeHHH (2) HMeeM:
k[4]°[B] = k,[C]'[D]”.

OT1crozia clueayer

k, [l [P
1 _F = = f(T):
k, * [4]°[BY (I, 3

k 1 H k > TSI JaHHOH PEAKIIHIT ITPH OJIHOH H TOH Xe TEMIICPATYPE ABJIIAIOTCH BEIOTHHHAMIL 1IOCT OAHHBIMIIL,

d 3SHAYHIT, HX OTHOIICHHE IIOCTOAHHO! K., — BelMumMHa IIOCTOSHHAsI M Has3bIBacTCI KOHCTAHTOH

NARUNRACTIT Mg neawTruir  aew Ty TarnnAnaruerveg  Bell[eCTBAMH BMECTO I{Q}H_[EHTpa]_[}]ﬁ MOJKHO
' NOKYMEHT noanncAaH
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rjac Zﬂ — ﬂﬂI‘EﬁpﬂH‘IECKﬂH CYyMMa CTSXIIOMCTPHYCCKIIX KGB(l)(bI]I[HEHTDE. KoHcTaHTa PABHOBCCH I

3aBHCHT OT TeMIIepaTyphl H IIPHPOILI PEATHPYIOIIIX BEIECTB, HO He 3aBHCHT OT KaTaJlH3aTopa, TaK KaK
IIOCIIEHII VCKOPSET H IIPSIMYI0, H OOPaTHYIO PEaKIHH.

YpaBHeHHe (3) BEITeKAaeT H3 3aKOHa JeHCTBYIOIIHX MaccC JJIsI OOpaTHMBIX PpeakiHMi. Ero MoxkHO
chopMyIHpoBaTh TakK: OTHOIIEHHE ITPOH3BEJACHHS PAaBHOBECHBIX KOHIIEHTpPAllMii B CTEINEHH HX
CTEXHOMETPHYECKHX KO3((HIMEHTOB €CTh BEJIHYHHA, ITIOCTOSHHAS IIPH JaHHOH TeMIlepaType.
CMEIlleHHE PaBHOBECHS B 3aBHCHMOCTH OT H3MEHEHHS KOHI[EHTpaIlM PpearHpyIOIMX BEIIECTR,
TeMIIEpaTyphI, JaBJIeHHS (B CIIydae ra30BBIX Peaki[Hii) B OOINEM CIy4ae OIpPelellieTcs IIpaBIIoM Jle-
[IlaTenke: ecau € cucmeme, Haxoouguielics € PaeHoGectill, UMEHUNMb O0OHO U3 yeaoeuil (t, p, ¢ ), mo
NPoOUCXOOUN CMeujetlle pPaeHoeecus 6 HanpaeieHuu noll peaxyjul, Komopas npensanicinieyem
NpoU36eOEHHOMY U3MEHEHIL .

[ Iprvensia ripuaiia Jle-IlaTenbe K pa3HBIM CIIy4asM, MOKHO CAEJIATh CIeAYIOIHE BEIBOIBI:

1) mpH yBeIHYeHHH PaBHOBECHON KOHIIEHTPAI[HH OJHOIO M3 BEIeCTB CHCTEMa XHMHYECKOIO
PABHOBECHS CMEIIAETCSI B CTOPOHY TOH pPeaKIMH, KOTOpas IMTOHMKAeT KOHIIEHTPALIIO 3TOT0 BEIIECTBA,
2) TIpH YBEIHYEHHH JaBIeHHS PaBHOBECHE CMeEIaeTCd B CTOPOHY 0Opa3OBaHHSA MEHBIIErO YHCIa
MOJIEKYII r'asa;

3) HarpeBaHHe CMeIaeT PaBHOBECHE B CTOPOHY SHAOTEPMHYECKOH peakKIHH, OXJIaKJIeHHe — B CTOPOHY
AK30TepPMIYE CKOH PEeaKI[HH.

Qbopyoosarue u mamepuaibl.

PeakTHBEI, HEOOXOAMMEIE IS JAaHHOH PadOThI, BRICTABJISIOT Ha ITOJKH J1a0OpaTOPHBIX CTOIOB. Penkie

PEaKTHBEI, KOHIIEHTPHPOBAHHbIE KHCIOTHI H INEIIOYH, ITaXy4He BellecTBa (HaIIpHMEpP, CEPOBOLOPO/,
OpOMHas BOZia H JIP.) XPaHSAT B BRITSDKHOM IIKa(y.

OCHOBHas XHMIYeCKas MocyAa: MPoOHPKH (B INTAaTHBE), KOJIOBI, XHMHYECKHE CTaKaHBI ITOCIe PabOTH
TINATEIILHO BBIMBITH, BECHI C Pa3HOBECOM, ITPHOOPEL, HCIIOIb3YeMasl IS IIPOBEIEHHS OTHEIIbHBIX
1a00paTOPHBIX PadOoT, BEIAAETCA H CHAAETCS YHCcTas 1a0OpaHTy.

T'exHuKa d ezonacHocmi NP 6bLNOJIHEHUN J1A00pamopHol pad omsl.

-aKKypaTHO O0paIarbCcsa CO CTEKISHHOH XHMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHTOH IIOCYABl YOUPATH C
ITOMOIIBIO COBKA M I[ETKH,
-BCce¢ paloThl, CBS3aHHBIE C BBIAECIICHHEM SOOBHTHIX, JEeTYUHX H HelPHATHOIAXHYIIIIX BEIIECTE,

ITPOEOAHTE B BBEITAAKHOM L[H{E],q}}";

[JOKYMEHT NOANUCAH
SNEKTPOHHOW NMOANMCHIO Ja JepKaTh Ha paccTOSHHH 25-30 cM OT IIHIIa,
Ceprucdukar: 12000002A633E3D113AD425FB50002000002A6
IBnagenew: ' lWe6Gayxosa TatbsHa AnekcaHapoBHa KEHIDIMI JIaJOHH OT OTBCPCTHA K JIHITY
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-IIpH HalIMBaHHHM PEaKTHBOB HE HAKIOHSATHCS HaJ COCYAOM BO H30eKaHME ITOIaJaHus OpBI3C IUIH
YACTHI[ Ha JIMI[O HIIH OAEKAY. IIpH pa30aBIeHHH KOHIIEHT PHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BOAY,
HO He Hao0OopoT,

-IIpH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBEPCTHEM K ceOe WIH B CTOPOHY COCella. He HaKIIOHATHLCS
HaJ[ HarpeBaeMOH KHJIKOCTBIO BO H30eKaHHe TIOMadaHus €€ Ha JIMI0, PYKH IIH OJIEKIY,

-TOpsSYHEe TPeAMETHEI MOKHO CTaBHTH TOILKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CIIEIHAILHYIO ITOJICTABKY,

-HEeIIb34 OB 30BATHCA AeKTpoIprubopaMi 6e3 COOTBETCTRYIOINETO HHCTPYKTAXKa. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIeprKaThCs 3a MeTaJUIHJYe CKHe ITpeAMeTHI (TPyObl, KPaHbI H T.II.). 3allpelacTcs BKIIKOYATh H
BBIKIIFOUATh AIEKTPONPHOOPEl MOKPBIMH PYKaMH, a TakKXe II0IIb30BaThCd HEHCIIPABHBIMH  HITH
HMEIOIIHMH OTOJIEHHEIE IIPOBOJAA TTPHOOPaMIL,

-3allperaeTcs IPHHUMATh IHIY B XHMHYECKOH 1a00paTOpHH U ITHTE BOAY M3 JTaOOpaTOPHOH ITOCYIHL
--KaTerOPHYECKH 3alIpelaeTcs IIpodoBaTh peakKTHBEL Ha BKYC,

-IIPH TIOIMAJAHHHM HA JMI0 MM PYKH OpPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHMS BOIOH
IIPOMEITE CIIa0BIM PACTBOPOM COJBI. INEINOYH CIEAYET CMBIBATH 0 TEX IOP, ITOKA YYAaCTOK KOXH, Ha
KOTOPBIH OHa IIoIania, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PacTBOPOM YKCYCHOI
KHCIIOTBl H HAJIOKHTh ITOBSI3KY H3 BaThl, CMOYEHHOH 3%-HBIM PacTBOPOM IIEpMaHIaHaTa Kaiusd (M3
arTeyKH B 1a0OpaHTCKOH KaeIphl);

-II0 OKOHYAHHH padoThl BRIKIIIOUHTh M3 CETH BCE 3JIEKTPOITPHOOPEI, MEPEKPHITH ITOJauyy r'a3a U BOJBI B
nabdoparopHio H yOopars pabouee MeCTO,

-000 BCEX HECYACTHBIX CIIYYasX HEMEUIEHHO COOOINATh IPEIOAABATEIIO WIH J1a00paHTYy.

I PAKMUYeCKdA Udcmbs.

OmnpIT Nel. 3aBHCHMOCTE CKOPOCTH PEAaKIHH OT KOHIIEHTPAI[HH.
[Ipn peakiny MexIy THOCYIIb()AaTOM HATPHSI H CEPHOH KHCIIOTOH
NﬂijOg + HgSOq — Hj SjOg + NﬂgSOq
HngOg — SO: + S + H:O
HEPACTBOPHMASA Cepa BBIIECIISICTCS B BHJEe MYTH. BpeMs OT Hayala peakI[HH O ITOSBJIEHHS TIEPBBIX
CIIEJOB MYTH 3aBHCHT OT KOHIIEHTPAI[HH PEarHPYIOIIMX BEIECTB.
Tpn GrOpeTKH ITOpO3Hb 3aIlOIHHTEL BOJOH, PACTBOPOM THOCYIIb(paTa HATPHS H CEPHOH KHCIIOTOH.
B TpH THIATEIbHO BBIMBEITBIE IIPOOHPKH M3 OIOPETOK HAIHTh YKa3aHHBIE B TaOIHIlE KOJIHYECTBa
pacTBOpa THOCYIb(ara H BOALL. B TpH ApyrHe - 1Mo 2 MII CEpHOH KHCIOTHL. BINTE B IEpBYIO MPOOHPKY C

PacTBOPOM THOCYIb(aTa OTMEPEeHHOe KOIHYECTBO CEPHOH KHCIIOTHI M3 BTOPOH MPOOHPKH H, OBICTPO

S e ST e o e e Traw mooawaw rrroTrouw soasaw oy wuamoam saw o owers o Trww
] ROKYMEHT NOATVGAR TBAHHS PACTBOPOB JO MOMEHTA MOSBIIEHHST MYTH.
SNEKTPOHHOW NOAMNUCHIO i 5
{Ceptudnkar ' 12000002A633E3D113AD425FB50002000002A6 CHX TIPOLHPKaX.
‘Bnageneu,. Webasyxoea TateAaHa AneKkcaHapoeHa
f g Bpema
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TP OOHPKH Na,S,0s(a) H,O(b) OTHOCHTENIbHA t,c OTHOCHTENbHA
KOHI[eHTPallis, I CKOPOCTB,
a/(a+ b) v=1/
1 6 0 1
2 4 2 2/3
3 2 4 1/3

CHenaTh BEIBOJ O 3aBHCHMOCTH CKOPOCTH PeakKIMH OT KOHIIEHTPaI[HH M H300pasHTh 3TY 3aBHCHMOCTH
rpauyecKkH, OTKIIaAbIBas II0 OCH aOCIIHCC OTHOCHTEIIPHYEK) KOHIIEHTPAIL[HIO, a II0 OCH OpPAHHAT -
OTHOCHTEIBLHYIO CKOPOCTh PEaKIIHH.

OnpIT Ne2. 3aBHCHMOCTE CKOPOCTH PEAKIHI OT TEMIIEPaTYPHI.

BroisHne temriepaTyphl Ha CKOPOCTBh PEAKIIHH MOXKHO TaKXKe ITPOCIIEAHUTH IO BPEMEHH ITOMYTHEHH S
ITOJIKHICIIEHHOIO pacTBOpa THOCYIb(aTa HaTpua. Hamure B ogHy nmpoOHpKyY 4 M pacTBopa Na,S.0;, a B
Ipyryro - 4 mu pacteopa H,S0O,. O6e nmpoOHpKH ITOCTaBUTh B CTaKaH C BOJOH KOMHATHOH TeMIIEPATYPHL
Yepes 5 MHHYT H3MEPHUTh TeMIIEpPaTypPy BOIBI H BEUIHTH COHEPAKHUMOE OIHOH IPOOHPKH B JAPYIVIO.
OTMETHTB, Yepe3 KaKoe BPpeMS ITOSBHIACH MYTh.

B mBe apyrue rmpoOHPKH HAJMTh IO 4 MII 3THX K& pacTBOPOB. I1oCTaBUTE B CTaKaH ¢ BOJOMH, HAIPETOH
Ha 10°C BbIme KoMHATHOH. CIIHTh COAEPIKHMOE ITPOOHPOK H ITPOH3BECTH Te ke H3MepeHH. [IoBTOpHTH
OITBIT, TIOBBICHB TeMITepaTypy emmé Ha 10°C.

PEB}’J’JI:-TE],TBI OIIBITOB IIPEACTABHTE B BHJIC TaOJIHIIBI.

Homep ormita Temrieparypa BpeMmsa peakiu OTHOCHTEIIEHAS CKOPOCTE,
ormiTa, C t.c v=1/t
1
2
3

Pe3ymbTaThl OITBITA BBIPA3HTh TIpadpHUecKH, OTKIaAbIBag II0 OCH alOCI[HCC TeMIlepaTypy, a II0 OCH
OpAHHAT - OTHOCHTEIBLHYIO CKOpPOCTh. I TemIlepaTyphl H CKOPOCTH MacIITaOBl yAoOHee OpaTh
pasHele. BO CKOIBKO pa3 YBEIHUYWIACH CKOPOCTh PEaKIHH IIPH YBEIHYEHHH TeMIIEPaTyPhl Ha Ka’KJIbIe
10°C?

Or11pIT Ne3. BrHsIHHe cTelleHH H3MeIbUYeHH S BelllecTBa Ha CKOPOCTE PCAKIIHH.

| AOKYMEHT MOAMMUCAH . OCTOPOXHO CMEIIATh HECKOIBKO KPHCTAIIIIHKOB
ANEKTPOHHOW NoArnchbio

1Ceptudmkat: - 12000002A633E3D113AD425FB50002000002A6 "EPETH ITECTHKOM. Uro HabmogaeTe? OOBACHHUTH
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OmnpIiT Ned. BimsiHHe KaTarm3aTOPOB Ha CKOPOCTh XHMIYECKOH PeaKIHH.

B 1Be npoOHpKH HAIMTE 1-2 MI IIEpOKCHIA BOJOPOAa H ITPHOABIISATE OJHOBPEMEHHO B OJHY - IIEIIOTKY
IHOKCHIAa MapraHiia, B IPYI'VIO - TAKOE K& KOJIIMYECTBO OKCHIA JKEJIEe3a.

HaOmromars pasnokeHHe ITepoKCHAA BOAOPOAA C BEIJIEIIEHHEM KHCIopoAa (Impoda TIIEkoIIei TYYHHKOMH).
OIHHAKOBO JIH IIPOTEKAET IIpoIiece B IIpodupkax? B KaKon H3 IIPOOHPOK ITPOLECC IIPpOTeKaeT ObICcTpee?
Kakoe n3 100aBIeHHBIX TBEPABIX BEIIECTB SBJISETCSA KartaamsaropoM? Harmncars ypaBHeHHEe peakKI[HH
PasIoKEHH I IIEPOKCHIA BOAOPO/IA.

OmnpIT Nod. XHMHYECKOE PaBHOBECHE.

B mpoGupky Hamuth 10 My Bombl H npHOaBHTh IO 1-2 KalUIM HachIIeHHBIX pacTBopoB FeCls m
NH4SCN. OxpaleHHBIN B KPaCHBIH I[BET PACTBOP PA3IHUTh IIOPOBHY B 4 ITPOOHPKH.

Harmmcates ypaBHeHHe 0OpaTHMOH peaKI[UH H BRIPaKeHIEe KOHCTAHTHI PaBHOBECHS.

3aTeM B IIepPBVIO ITPOOHPKY H00aBHTh 2-3 KaIlIM HachlmeHHoro pactBopa FeCls. Uro HaOmromaere?
OOBACHHTE. BO BTOPYIO IPOOHPKY HAINTE 2-3 KaruIlH HachIIeHHOro pacreopa NH,;SCN. OOBSICHHTE
HaOmromaeMoe H3MeHeHHe. Ilouemy m3MeHeHHe KOHIleHTparim NH,SCN - BeI3BIBaeT Oolee
s(peKTHBHOE CMellleHHe PaBHOBECH S, YeM H3MeHeHHe KoHIeHTpalui FeCl;?

B Tperpro mpobupky go0aBHTE HeMHoOro TBEpaoro NH.Cl, cumpHO B300nTaTh. CpaBHHUTL IBET
PacTBOPOB B ITpoOHpKax 3 1 4. J]aTh OOBSICHEHHE.

Kak HaJ0 M3MEHHTH KOHIIEHTPAIMIO BEINECTBA, YTOOBI CMECTHTH PABHOBECHE PEAKI[MH BIIPABO IIH
BIIEBO?

OmnpIT Ne6. BnusHHe TeMIlepaTyphl Ha XHMHYECKOE PaBHOBECHE.

Hanure B aBe IpoOHPKH 110 2-3 MI pacTBOpa Kpaxmana H JOOaBHTh B KaXKAYIO H3 HHX II0 2 KarlIH
HoaHOH BOALI. HaGmoaaTe mmosBiIeHHe CHHEN OKpacKH. Harpets ogHy 3 mpoOupok. Uto HabmomaeTe?
OIpeaenuTs Ha OCHOBAHWH HAOIOJEHHMI, SBISETCS JIH BTa PEakKis SHAO- WIH 3K30TEePMHYECKOH.
OOBSICHUTH H3MEHEHHE OKPACKH ITPH HarpeBaHHH CMEIEHHEM XHMHYECKOI'O PaBHOBECHSL

ITpebosarusa kK ogho EHUI0 1a0 0panopH ol pad ombvl 1_omyemy:

| BrirmontHeHHe madopaTOpHBEIX PadoT COMPOBOXKAAKOT 3allHCSIMH B J1a00opaTOpHOM JKypHaine. Ha
TUTYJIBHOM JIHCTE JIaDOPaTOPHOrO KYpHala JOIKHBEI OBITH IIPEACTARICHBI. Ha3BaHHEe YHHBEPCHTETA,
(paMIIIN ST 1 MHHIHAIIEL YYaI[eroc s, HOMep Kypca H I'PyINIbl, Y4eOHBIH IO,

2.0OTYeT O BBINIOIHEHHOH JITa00paTOpHOH padoTe JOIKEH COAEPKATEH CIIEAVIOIIHE CBEACHHS.

*HOMe]p paboTHI U e€ Ha3BaHHE,

*aTy BBIITOITHEHH S pabOTHI,

*I1€7Ih PabOTHI,

S

NOKYMEHT I;ID,HI'II-"ICAH
| SNEKTPOHHOW NOAMUCHIO
Ceptudurkar:  12000002A633E3D113AD4 25FB50002000002A6
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*KpaTKOe OIMHCaHHE X0/a paboThl C YKa3aHHEM YCIIOBHH ITPOBEIEHHS OIIBITA,

*PHCYHKH H CXEMBI HCIIOIIB3YEMBIX IPHOOPOB,

*HaOIIIOAeHH T,

*ypaBHEHHS IPOTEKAIOIIHIX PEAKIIHIL,

*pPacyéThl, TaOIHIBI, I'Pa(HKH;

*BBIBOJIEL.

3.JIabopaTOpHEIN KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIlHCH JOJIKHEI OBITH JIAKOHITYHBIMI.

4. OT4YET 0 IMPOBEAEHHOH padoTe IPOBEPSET H IOAIIHCHIBAET IIPEIOJABATENb.

5K cmaue 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOIIYCKAlOTCS CTYIEHTBI, BBIOIOIMHHBIINE H
ITOATIMCABIINE V IIPEINoJaBareilsd Bce JOMAIIHHE H JaldopaTopHbIe PalOoTHI, CHAABIINHE KOIUIOKBHYMHEL,
aKTHBHO YYaCTBOBARBIIIHE B padoTe CeMHHAapPOB.

0.CTYIEHTRI, IIONYUYHRBIIE 3a4ET 110 TaO0opaTOpPHOMY IPAKTHKYMY, HOITYCKAIOTCS K claue 3K3aMeHa I10
KYPCY HEOPTraHMYECKOM XITMHH.

K OHMPOJIbHLIE 601D OCHL .

1. CKOpOCTh XMMHYECKOH peakiH. [IoHSaTHE SHEPruH aKTHBAI[HH.
DaKTOPHI, BIHIIOIHE Ha CKOPOCTh XHMHUYECKOH PeaKI[HH.

3akoHsl borinsg-Mapnorta, 1'eri-JIroccaka, Ilaprs.

> WM

BroisHue TemIiepaTyphl, JaBIeHHSI H 00beMa, IMPHPOJBl PEarHpPYIOIHX BEIECTB Ha CKOPOCTD
XHMHYECKOH PeaKIHH.

5. 3aBHCHMOCTh CKOPOCTH XHMHYECKOI peaKI[HH OT KOHIIeHTPaIHH BeIl[eCTB H TeMIIepaTyPBHI.

6. DOHeprud aKTHBAI[HH, TeOPHS aKTHBHBIX (3(P(peKTHBHBIX) CTOIIKHOBEHHI.

7. IlpubmrxenHoe nmpasuino BaHuT-T'odda.

Cnucok JIHmMePAmypbl.

1 MeTomyeckie yKa3aHHS 110 BEITTOIIHEHHIO JTa00paTOpHBIX padoT 1Mo JHCHMIUIHHE «Heopranmyeckas
XUMHS» IJIS CTYAEHTOB HallpaBjieHHSI ITOATOTOBKH 19.03.04 TexXHOMOrHs IpOAYKIIHH H OpraHH3alIfisg
OOIIECTBEHHOI'O ITHTAHMS.

2 MeTomyeckHe YKazaHMS IS OOy4YarOIMXCS 10 OpraHH3alHH H IPOBEACHHIO CaMOCTOSTEILHOH
paloTHI ITO AUCIMIUIMHE « Heoprammueckass XuMis» I CTYASHTOB HaIpaBIeHH ITOATOTOBKH 19.03.04
T eXHOIOIH IIPOAYKIIMH H OpraHu3aIs O0IIECTBEHHOIO ITHTAHH .

3. .Heopranndeckass XuMHS | OneKTpoHHBIH pecypc| : mabopaTopHbli ITpakTHKYM / C.A. CokomnoBa [H
ap.]. — DnekTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHexkckui ['ocymapcTBeHHBIH ATpapHBIH

Yuupepcuret M. Mmaieparopa Ilerpa llepsoro, 2017. — 93 ¢. — 2227-8397. — PeXuM IOCTVIIA:

| P I S U (SO ——py N U Ep—— e L K AT i T N S |
4 IOKYMEHT NOAMMUCAH
ANEKTPOHHOW NOANUCHIO | .
'Ceprudukar: 12000002A633E3D113AD425F B50002000002A6 1abopaTopHbIH TPakTHKyM / O.B. JlpskoHOBa [

Bnageneu; lLleBayxoea TateaHa AnekcaHapoBHa - - —
| i . . iv: . BGPDHE}I{GK[IH FGC}J’,I[HPGTEEHHBIH AI‘[)apHLIH
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YHupepcuret mM. Mmmeparopa llerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum J10ocCTYVIIA:
http://www.1prbookshop.rw/72708 .htinl

JlabopaTopnas padora Ne 6
Tema: Pacrsopsnl IIpurorosjieHne pacTtsopa 3aJaHHOH KOHIIEHTPALIHHA

Ilens padomsr: 1IpHTOTOBIEHHE PacTBOpa COISHOM KHCIOTHI 3aJaHHOH KOHI[EHTPAI[MH H ITIPOBEpKa

HOPMAJIbHOCTH ITPHI'OTOBJIICHHOI'O PACTBOPA THTPOBAHHEM.

@ opmupyemsle komnemernuuu: OIIK-1.

T eopemuiecKda 4acnib.

PactBOp - 5TO romoreHHas MHOIOKOMIIOHEHTHAs CHCTeEMa, B KOTOPOH OJHO BEINECTBO
pacmpeelIeHO B cpefie IPYTroro WiIH APYTHX BEIIECTB.

PacTBOpPEI MOI'YT OBITH B Ia3000pa3HOM (BO3YX), KHAKOM H TBEPJAOM (CIUIABEI, IBETHEIE CTEKIIA)
arperaTHBIX COCTOSHHSIX. Yallle BCero IMpHXOAUTCSI padoTaTh ¢ KHAKHMH PacTBOPAMH.

CojiepKaHHE JTaHHOIO BeIecTBa B EJHHHIIE MacChl HIIH 00beMa pacTBOpa Ha3bIBaeTCH
KOHIIEHTpaIel pacTBopa. Ha mnpakTHke HaHOOJIee YacTO IOIB3YIOTCS CIEAYIOIHMH CIIOcO0aMH
BBIPaKeHH I KOHI[eHT PallHH:

1. MaccoBasi J0JIf1 - OTHOIIIEHHE MAacCCHI JaHHOI O KOMIIOHEHTA B pacTBOpe K OOIIEH Macce 3TOro
pacTBOpa. MaccoBast IoiIs MOKeT OBITh BBIpa)kEHa B JOJIIX €QUHHIBI, IpoleHTax (%), ImpoMmnie
(TBICSIYHAS 4YacTh %) M B MIWUIHMOHHBIX Hoax (MiuH?'). MaccoBasg IO HAaHHOTO KOMITOHEHTA,
BBIPaKeHHAS B MIPOI[EHTaX, ITOKa3bIBaeT, CKOJIBKO I'PaMMOB JaHHOIO KOMITOHeHTa cojepxkurca B 100 ¢
pacTBOpa.

2. MaccoBasi KOHIIEHTpAIHs - OTHOINIEHIHE MacChl KOMITOHEHTa, COAepIKaIllerocsi B pacTBOpe, K
00BEMY STOr0 pacTBopa. EXHHMIEI H3MepeHHI MAacCOBO KOHI[EHTPAIMH _ KT/M”, T/11.

3. Tarp I - yHCIIO I'PaMMOB PacTBOPEHHOIO BeEINeCTBA B 1 MiI pacTBOpa. EMMHHIIEI H3MEPEHH S
THTpPA - I/MII, KT/CM’.

4. MoasipHasi KOHIIEHT PalMA ¢ - OTHOIIEHHE KOIHYeCTBa BellecTBa (B MOJISIX), COAEep KaIlerocs
B PacTBOpPE, K OOBEMY PAacTBOpA. EJHMHMIIEI H3MEPEHHsS - MOIb/M’, (MOIb /). PacTBOp, MMEROII[HIt
KOHIIEHTpaIio 1 Mo/, o0o3Havaror 1 M; 0,5 Monb/1, o6o3Havarot 0,5 M.

5. MoJuspHas KOHIIEHTPAIlHA 53KBHBAJIEHTOB C,, (HOPMAJIbHAA KOHIIEHTPAIIHA) - 5TO
OTHOIIIeHHE KOITHYeCTBa BellleCTBa SKBHBAJIEHTOB (MOJIb) K 00beMy pacTBopa (i1). EqHHHIIa H3MepeHH
HOPMAJIbHOH KOHIleHTpaImu Moib/I. Hampmmep, c.(KOH) = 1 monws/n, ex(1/2H.SO4) = 1 moms/m,

cx(1/3 AlCl5) = 1 monp/m. PactBop B 1 1 KOTOpOro cojep:KHTCS 1 MOJb BellleCTBa SKBHBAJISHTOR,

T~

[IOKYMEHT MOOANUCAH
SNEKTPOHHOW NOANUCHIO
Ceprudbukat:  12000002A633E3D113ADA425FB50002000002A6 ja PACTBOPEHHOTO BEINECTRA (B MOIAX) K Macce Im
Bnapeneu: LlebGayxoea TateAHa AnekcaHapoBHa
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7. MoasipHasi J0Jisl - OTHOMIEHHE YHCJIA MOJIeHl pacTBOPEHHOI'O BeHecTBa K OOIEMY YHCIY

MOJIEHl BeIllecTBa H pPacTBOpPHTENS. MomsgpHas Aol MOKeT OBITh BBIpakeHa B JOISX eJHHHIEI,
0 0 -1

nporeHTax (%), ImpoMHITIe (ThICSYHAS YacTh %) H B MIJUIHOHHBIX JOJISIX (MITH ).

J1711 IPHTOTOBJIEHHS PAaCTBOPOB OITpeJleNIEHHOH KOHI[EHTPAIHH, IS TOYHOIO H3MepeHHSI 00beMOB
MIPHMEHSFOT MEPHYIO ITOCYAY: MepHBbIe KOJIOHI, ITHIIETKH H CIOPETKH.
MepHble KONIOB — TOHKOCTEHHBIE IUIOCKOJOHHEBIE COCYABI C JUIHHHBIM Y3KHM T'OPJIOM, Ha KOTOPOM
HaHeceHa MeTKa B BHJe KONbIleBOH 4epThl. Ha kaxmoi kormbe 0003HaUYeHE ee eMKOCTh H TeMIlepaTypa,

ITPH KOTOPOH 3Ta eMKOCTh H3MepeHa. Komnda JonKHa ITIOTHO 3aKphIBAThCS ITPOOKOM.

|.."|-_.‘|1.|.-—'—'-'|

a - MepHas Koinba, 0 — IHIeTKH, B — OFOPEeTKa.

[ IHITIETKH HCIIONB3YEOT JJ1 OTOOPA OIPELETIEHHOI0 00heMa IIPOORI KHIKOCTH.

[Innmerkn Mopa npeacTaBisroT cOOOH CTEKISHHBIE TPYOKH C pacIIMpeHHEM IIocepeauHe. HMKHHI
KOHEI[ OTTSHYT B KalODULIIP, HAa BEPXHEM KOHIIE HAHECEHA METKa, O KOTOPOH cleXyeT HaOHpaTh
H3MEPSIEMYIO KHAKOCTh. Ha rmrerke ykaszaHa 0ObEMHOCTE.

[II1poKO TPHMEHSIOT TAaKXKe I'paAyHPOBAHHBIE THMIIETKH Pa3MYHOH €MKOCTH, Ha HapyKHOIH CTeHKe
KOTOPBIX HAHECEHEI AeleHUA. /{71 HAIIOIMHEHMS ITHIIETKH HIDKHII KOHEI[ €€ OITYCKAroT B XHJIKOCTh U
BTSTHBAXOT TIIOCIEIHIOIO ITPH IIOMOIIM TIPVYIINH WIH CIEIHAJIBHOIO ITPHCIIOCOOIEHHS. JKHIKOCTE
HaOHparoT TakK, 4roObl OHAa IIOAHSUIACh Ha 2-3 CM BBIIIE METKH, 3aTeéM OBICTPO 3aKPBIBAIOT BEPXHEE
OTBEPCTHE YKa3aTEIbHBIM ITaJIbIIEM ITPABOH PYKH, IIPHAEPKHBaAs B TO K& BPeMS IHIIETKY OOIBIINM H
CPeJHHM ITaJbI[aMH. 3aTeM OCIA0ISIOT HaXHM YKa3aTelIbHOI'O IMajiblla, B Pe3yiIbTaTe Yero KHIKOCTh
OyAeT MeIJIEHHO BEITeKaTh M3 IHIIETKH. B TOT MOMEHT, KOrja HHKHHI MeHHCK (YPOBEHB) KHIKOCTH
OKa’KETCS Ha OJTHOM YPOBHE C METKOM, ITajJIell CHOBA ITPHKNMArOT. BB IMIIETKY B COCY, OTHHMAIOT
yKa3aTeIbHBIH ITalel] M JaroT KHJIKOCTH CTeYb IT0 CTEHKE cocyja. 1locie Toro, KaK KHIKOCTh BBITEUET,
IIHTIETKY JepsKaT eIle SCEKYH] IPHCIIOHEHHON K CTEHKE COCY/Ia, CIIETKA ITOBOPauYMBas BOKPYT OCH.
bBropeTkH IIpHUMEHSFOT IIPH THTPOBAHHH, JUIS H3MEPEHH S TOUHEIX 00BEMOB H T. I,

QObopyoosanuie u mamepuaibl.

PeakTHBel, HEOOXOAHMBIE IJIS JAHHOH padOThl, BEICTABJLIIOT Ha ITOIKH 1adopaTOpHEIX CTONOB. Pejakue

NEAKTURLT  ENAHITAHTNUNORAUMLIA KUCTOTET U TATAUT  [[aXYYHE BeEIlleCTBa (HAIIPHMEP, CEPOBOIOPOI,
1 NOKYMEHT noanncAaH yi m ( 3 P P AOPOA
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OCHOBHa5I XHMHYECKasa IOocya: IMpoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCTIE PabOTEI
TINATEIBHO BBIMBITH, BECHI C Pa3sHOBECOM, ITPHOOPHI, HCIIOIb3yeMas IS ITPOBEJEHHS OTAEIbHBIX
1abopaTOPHBIX PadOT, BRIJAETCS H cAaeTcs YHcTas Ja00paHTy.

T'exHuka d ezonacHocmi nPpu 6bLNOJIHEHUN J1A00OpAmMOPHOIL pad ombl.

-aKKypaTHO O0paIarbCcsa CO CTEKISHHOH XHMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHUTOH IIOCYIBl YOHPATH C
TTOMOII[BIO COBKA M IT[ETKH,

-BCce¢ paboThl, CBS3AaHHBIE C BBIACIIEHHEM SIOBHTHIX, JETYUHX H HENPHATHOIAXHYIIX BEIIECTE,
IIPOBOAHNTH B BEITSDKHOM IIKa(y,

-TIpH OIIPEJIEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha pacCcTOSHHH 25-30 CM OT JIHIIA,
HAIIPaBIIII K ceOe CTPYIO raza IOCTYIATeIbHBIMH JIBHKEHISMI JIaJJOHH OT OTBEPCTHS K JIHILY,

-TIpH HaJIMBaHHHM PEeaKTHBOB He HAKIOHATHCI HaJ COCYAOM BO H30eKaHHE ITOMaJaHHsa OpBI3T IIH
YACTHI[ Ha JIHI[O HIIH OAEKAY. IIpH Pa30aBIcHHH KOHIIEHT PHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BOAY,
HO He Hao0OopoT,

-IIpH HarpeBaHHH ITIPOOHPKH He JepKaTh €€ OTBEPCTHEM K ceOe WIH B CTOPOHY COcella. He HAaKIIOHSAThLCS
HaJ[ HarpeBaeMOH KHJIKOCTBIO BO H30eKaHHe TIOMadaHus €€ Ha JIMI0, PYKH IIH OJIEKIY,

-TOpsSYHEe TPeAMETHEI MOKHO CTaBHTH TOILKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH
IPYTYIO CIEIHAIBHYIO ITOJICTABKY,

-HEIIb35 ITOJB30BATHCA ANEKTpoIprubopaMi 6€3 COOTBETCTRYIOINETO HHCTPYKTAXKa. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIePKaThCs 3a MeTaJUIHYe CKHe ITpeMeThI (TPyObl, KPaHbI H T.II.). 3allpelacTcs BKIIKOYATh H
BBIKIIFOUATh HSIEKTPONPHOOPEl MOKPBIMH PYKaMH, a TakXe II0Ib30BaThCAd HEHCIIPABHBIMH  HITH
HMEIOIIHMH OTOJIEHHEIE IIPOBOJA ITPHOOPaMIL,

-3aTIpelaeTcs IIPHHNMATh IHINY B XHMHYECKOH T1a00paTOpHH H ITHTHE BOAY H3 JTaO0paTOPHOH ITOCYIHL
--KaTerOPHYECKH 3alIpelaeTcs IIpodoBaTh peakKTHBEL Ha BKYC,

-IIPH TIOIMAJAHHHM HA JMI0 MM PYKH OpPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHMS BOIOH
IIPOMEITE ClIa0BIM PACTBOPOM COJBI. INENOYH CIEAYET CMBIBATH 0 TEX IOP, ITOKAa YYAaCTOK KOXH, Ha
KOTOPBIH OHa IIOITaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PacTBOPOM YKCYCHOH
KHCIIOTHI H HAJIOKHTh ITOBS3KY M3 BaThl, CMOUYeHHOH 3%-HBIM PacTBOPOM IepMaHIaHaTa Kalaud (H3
aIlITEeYKH B JaOOPpaHTCKOH KadeaprI);

-II0 OKOHYAHHH padoThl BRIKIIIOUHTh M3 CETH BCE 3JIEKTPOITPHOOPEI, MEPEKPHITH ITOJauyy r'a3a U BOJBI B
nmabdopatopHio H yOopars pabouee MeCTO,

-000 BCEX HECYACTHBIX CIIYYasX HEMEUIEHHO COOOINATh IPEIOAABATEIIO WIH J1a00paHTYy.

Il PAKMUYEecCKdA Udchb.

I S PP RSPy PN I 4 ¥ o M.
{ AOKYMEHT NoanmncAH
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a) KoHIIEHTpHpPOBaHHYIO XIIOPOBOAOPOAHYEO KHCIIOTY HAINTh B IUIMHIP H apeOMeTPOM H3MEPHTh €€
TDIOTHOCTE. 3TV ONEPALHIO ITPOBOAHUTHL B BHITSDKHOM InKa(y. [Io TaOmile B CIIpaBOYHHKE OIpPEEIHTh
TIPOLIEHTHYIO KOHIIEHTPAIHIO KHCIOTHI H BBEIYHCIHTL 00BEM KOHIIeHTpHpoBaHHOH HCI, HeoOXommumbIi

s mparotoBieHus 100 M1 pacTBopa 3aJlaHHOH KOHIIEHTPAIHH. J[JIS pacuéTOB MOKHO HCIIOIb30BaTh

clenyromue GopMyIIsl: "

1m m - 1000

Co= 00 M7 5

rae  Cs, — IIPOIIEHTHAS KOHIIEHTPALHS,

Cy — HOpPMAJIbHAaS KOHIIEHTPAIHA,

I — Macca pacTBOPEHHOIO BEIIECTBA;

p — IUIOTHOCTB PacTBOpa, I/CM’;

v — 00BEM pacTBOpa, CM”,

2 — BKBHBAJICHTHAS Macca pacTBOPEHHOIO BEIIECTRA.
BrruncineHHBIH 00BEM pacTBOpa H3 OIOPETKH IIepelINTh B MepHYIO KOOy Ha 100 mu1, 3areM B KOJIOY
HaJNTh JO ITOJIOBHHBI JAUCTIJIIMPOBAHHOH BOABI. TINarempHO B300ITAaTh, MJOBECTH OOBEM pacTBOpa
TUCTHIUIMPOBAHHOM BOJIOM JO METKH, 3aKpBITh KOIOY ITPOOKOM M BHOBE TINATEIIFHO IIEPEMEINATEH
pacTBOp, IIEpEBOPAUYHBAsI KOIOY.
0) IIpoBepHTh HOPMAIILHOCTh ITPHIOTOBIIEHHOI'O PacTBOpPa.
JIIIs1 3TOro BCITOIIOCHYTH TIPHT OTOBIIEHHBEIM PACTBOPOM KHCIIOTHI MTHIIETKY H OTOOpaTh IHIIETKOH 10 MII
5TOH KHCJIOTHI. COAEPKHMOE IHIIETKH IIEPEHECTH B KOHHYECKYIO KOOy, Tyaa ke jgodaBurh 20-40 M
THCTHJUIHPOBAHHOI BOABI M 2-3 Karum (peHoI(pTalIeHHa. 3aTeM B 3TOT pacTBOP H3 OIOPETKH ITOCTEIIEHHO
T00aBIATh PACTBOP IIEIIOYH H3BECTHON KOHIIEHTPAIMH, HEITPEPBIBHO B30aITHEIBAA KOOV IO TEX IIOP,
IIOKa PacTBOpP He OKPACHTICSA B PO30BHIH IBET. ECIIH OKpacka HeycToHYHBa (HcYe3aeT), IIPHOABHTh EIlé
2-3 KarmH INENOYH. OTOT MOMEHT COOTBETCTBYET IIOJIHOH HEHTPAIH3aIl[HH KHCIIOTHL IIETOYBIO.
ONHCAaHHBEIH IIPHEM B aHAIHTHYECKOH XHMHH Has3bIBAeTCS THTPOBAHHEM. THTPOBAHHE ITOBTOPHTH 2-3
pasa, moka o0BEMBI H3PaCcXO0BAHHOMH IIEIOYH He OVAYT oTiHYarhbesa Ooree yeM Ha 0,1 mot.
Pacuér KOHIEHTpAIMH KHCIIOTHEL ITPOM3BOAUTCS IO CPEMHEMY 3HAUEHHIO H3PACXOJIOBAHHOIO O0BEMA
IETOYH. {11 3TOr O HCITOJIb30BaTh CIEAYIOIIYIO (POPMYIY:

Corrst ® Viersr= Comen ® Voign

rae Cuxm— OIpejelseMasi HOpMalIbHas KOHLIEHTPAIHI KHCIIOTHI, I-3KB/1;

V ¢ — OOBEM KHCIOTHI, MI (B JaHHOM cirydae 10 mMi);

r“ b d ok ook A STl ok A Mol o h-l fohme ik A ol d N khdbdfak izl .""."."!'E"!'._ — - =
NOKYMEHT NMOANUCAH 1 IIENOH, I-3KB/1,;
SNEKTPOHHOW MOANMUCHIO
Ceprucbukar 12000002A633E3D113ADA25FB50002000002A6 Pacxo0BaHHOI'O Ha THIPOBAHHE, MII.
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CH Teop — CHIIpaKT
CH Teop 100%

OmHbka, %o—

]

T Cyurep — KOHIEHTpPAIHS, 3alaHHAs IIPEIIofaBaTelleM, I-3KB/1I;
Cy npaxr — KOHI[EHTPAIHS IIPHTOTOBIEHHOI O PacTBOpa, ONpeielIEHHAas THTPOBAaHHEM, I'-3KB/I1.

Tpebosarnusa Kk oghopmieHuro 1adopamopHou pad omsl . omuenty:

| BrirmonHeHHe nabopaTOpHBIX padoT COMPOBOXKIAIOT 3aIlHMCsIMH B JIabopaTOpHOM KypHaine. Ha
TUTYIIBHOM JIMCTE JIaDOPATOPHOIO JKypHala JOMKHEI OBITH IIPEACTABIIEHBI. HAa3BaHHE YHHBEPCHTETA,
(paMIIIM ST H HHHIHAJIEL YYAI[eroc s, HOMep Kypca H I'PYINIbl, Y4eOHBIH IO,

2.OTYeT O BBRINOTHEHHOH JIa00paTOpHOH padoTe JOIIKEH COAEPKATh CIIEAVIOIIHE CBEICHHS

*HOMEP padoTHI H €€ Ha3BaHIHE,

*IaTy BBITIOTHEHHS pabOTHI,

*I1€TIb PabOTHI,

*000pYIOBaHIE M MaTepHaIIbI,

*KpPaTKOE TEOPETHUYECKOE OITHCAHME;

*HOMEP M Ha3BaHHE OIBITA,

*KpaTKOe OITHCaHHe Xoja paboThI ¢ YKa3aHHeM YCIIOBHIH MTPOBEIEHHS OITITA,

*PHCYHKH M CXEMBI HCITOIIBE3YEMBIX ITPHOOPOB,

*HAOIIIOEHH A,

*YPAaBHEHHS ITPOTEKAIOIIHX PEAKIIHIL,

*pPacyéThl, TaOIHIBI, I'Pa(pHKH,

*BBIBOJIBL.

3 JIabopaTOpHBIN KYPHAII HYKHO BECTH YHCTO M aKKYPaTHO, 3aITHCH JOIKHBI OBITh JITAKOHIYHBIMII.
4.OTUYET O IMPOBEAEHHOH padoTe IPOBEPSET H IOAIIHCHIBAET IIPEIOJABATENb.

5K cmaue 3auéra 1o madopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTBI, BBIIOTHHBIIHE H
ITOAITMCABIIIHE YV IIPEIOAaBaTEld BCE JOMAIIHHE M J1abopaTopHble PadOTHI, CHABIIMHE KOJUIOKBHYMHEL,
AKTHUBHO YYaCTBOBARBIIIE B padOTe CEMHHAPOB.

0.CTYAEHTHL, MTOIYUYHBIIIE 3a4ET IO JIaOopaTOPHOMY IMPaKTHKYMY, JOIIYCKAIOTCA K claue BK3aMeHa I10
KYPCY HEOPraHHYECKON XHMHH.

K OHMPOJIbHBIE 601D OCHI .

1. UTto Ha3pIBaeTCA CYCIIEH3HEH, SMYIIbCHEHN, KOIUIOHIHBIM PACTBOPOM H HCTHHHEIM PacTBOPOM
2. UTOo HazpIBaeTCSd KOHIIEHTpAIHeH pacTBOopa? KakoBEl HaHOOJIee pacIipoCTpaHeHHBIE CITOCOORI e
BEIPaKEeHH 7

3—Caxsie ""ﬁaﬁ“ﬁégﬁfﬁdﬁﬁﬁ&ﬁ"m"" TTOTITETTTTTIMIL, MOJIAIIPHBIMIL, MOJIAPHBIM, HDpMEL'I]I;I{BIhﬂI?

: SNEKTPOHHOW NOAMUCHIO
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4. ApeoMeTp ITOKa3al INIOTHOCTh cepHOH KHCIOTBI 1105 kr/mM3. KakoBEI €€ IIPOIlEHTHAS
KOHI[EHTPALHS, MOJIIIPHOCTD, MOIISTIBHOCTEH, HOPMAJIbHOCTh H THTP?

5. Kakon o6peM 20% COJISIHOH KHCIIOTHI ITOTPeOyeT s IJI IPHTOTORIEHHS 171 3 H. pacTBOpa?

6. JIns rpoTpaBiMBaHHI CEMSIH CYIEMOH IIPHMEHSIOT €€ pacTBOPHI 0,1 % KoHI(eHTpalpm. CKOIBKO
CyleMbl HaJo B3ATh Ha 20 Belep pacTBopa (BMecTHMOCTh Beapa 20 muTpoB)? MOKHO JH TOTOBHTH
PacTBOP CYJIEMEBI B IITHKOBOM H JKeJIE3HOM BeIpe?

7.Crompko nmpogaxHoro gopmamrHa (40% pacTBOp) H BOJBI HEOOXOTHMO B3STh IS ITPHIOTOBIIEHH S
5% pacTBOpa?

8. Ornpeenre HOpMaIbHOCTS IIETIOYH, coep Kalyr 2 r NaOH B 1 murpe pactsopa.

Cnucok aumepanypasl.

1. MeTomueckie yKa3aHHS I10 BBITTOITHEHHIO JIaOOPaTOPHBIX paboT IM0 AHCIMIUIHHE «HeopraHmyeckas
XUMISD) IS CTYIEHTOB HarpaBilcHHI ITOATOTOBKH 19.03.04 TexHOIOrus IMPOAVKIIMH H OpraHH3al[id
OOIIECTBEHHOI'O ITMTaHHS.

2. MertoauueckHe VKazaHMS I OOYYAIOIMMXCA II0 OPraHH3alHH H IIPOBEIEHHIO CAaMOCTOSTEIILHOM
padoTEI 10 AUCIMIUIMHE « HeopraHmyeckas XuMHsI» IJIS CTYAEHTOB HalpaBIeHHS ITOATOoTOBKH 19.03.04
T eXHOIOrM MPOAYKIMMH H OpraHH3alis O0IeCTBEHHOIO ITHTAHH .

3. Heopranmyeckas XiMHA | ONeKTpOHHBIH pecypc]| : nmadopaTopHeii mpakTHkyM / C.A. Cokonopa [H
ap.]. — DnIexTpoH. TeKCTOBEIe JaHHBIE. — BopoHek: BopoHexckui ['ocymapcTBeHHBIH ATpapHBIH
YHuBepcurer HM. Mmmeparopa llerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocryiia:
http://www .1prbookshop.ruw/72709 .htinl

4 Heopranndeckass XUMHS | OIeKTpPOHHBIH pecypc| : madopaTopHslii mpakTHKYM / O.B. J[bsKOHOBa [H
ap.]. — DOneKkTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHekckuii ['ocymapcTBeHHBIH ATpapHBIH

YHusepcurer M. Mnmieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PeximM mocTyIa:

http://www 1prbookshop.rw/72708 htinl

JlabopaTopnas padora Ne 7
Tema: Peaknui o0OMeHa B pacTBopax 3J1eKT POJIMT OB

Ilens padomepr: W3yuynth peakiiiin oOMeHa B pacTBOpax 3JEKTPOIIMTOB Ha IPHMepe OOpa30BaHHS

TPYAJHOPACTBOPHMEBIX BCIICCTB, I'd30B, MAJIOJHCCOLMIPYIOIICIO 3JICKTPOIIHTA, PCAKIHI ITPEBPAIllCHHA
OJHOI'O MAJIOPACTBOPHMOI'O BEIIECTBA B MCHEC PACTBOPHMOC BEIIIECTBO.

D opmupyemobre Komnemernuuu: OIIK-1.

I]Id‘ﬂ--. e N P R e e O B R . T T
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OTHOCSITCSI KHCJIOTHL, OCHOBAHHSL, COIH. KHCIIOTEI — 3TO 3JIeKTPOIMTHL, JHCCOLHIPYIOMNHE B pacCTBOPax ¢
oOGpazoBaHHEM KaTHOHOB Bomopoxa: HCN <« H' + CN; H,SO, = 2H" + SO,”. OcHOBaHHSI —
AIEeKTPOJINTHL, JHCCOLHHPYIOIIHE B PacTBOpPaxX ¢ 00pa30BaHHEM I'HAPOKCH-HOHOB:

NH,OH < NH;" + OH; Ba(OH), = Ba”™ + 20H. CyIecTByIOT 3IeKTPOIHIEI, KOTOPbIE MOILYT
THCCOIIMHPOBATh II0 THITY KHCIOTBI H IIO THITY OCHOBAaHHS, TakKHe 5IIEKTPOIHTHI Ha3bIBAKOTCS
aMmpoTrepHbIMH. K HHM OTHOCATCS THIPOKCHIBI aM(OTEpHBIX 53IIEMEHTOB, a TaKKe THIPOKCH/IEI
METAJIJIOB, HAXOSIIIXCSI B IIPOMEKYTOYHOH CTeleHH OkHcleHHsa, Hampumep: Be(OH)., Al(OH)s,
Zn(OH),, Cr(OH)s; u MHOrHe ApyrHe. /[HCCOIMHAI[HIO PacTBOPEHHOH YacTH aM(OTEPHOIO THAPOKCHIIA
110 OOOHM THITAaM MOKHO ITPEICTABHTh CIEAYIOINEH CXeMOH:

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

B HacBIINIEHHOM BOJHOM pacTBope amdorepHoro ruapokcuaa Housl H, RO u R, OH Haxomsrcsa B
COCTOSIHHH PaBHOBECHS, ITO3TOMY aM(OTEPHBIE THAPOKCHABI B3aHMOJEHCTBYIOT H C KHCIOTaMH H C
OCHOBaHHSMH. [IpH J100aBIIeHHH KHCIIOTHI PaBHOBECHE CMEINAETCS B CTOPOHY AHCCOIHAIIMH ITO THITY
OCHOBAHHSL, IIPH J0O0ABIEHHH OCHOBAHHS — B CTOPOHY JHCCOIHALIHH ITO THITY KHCJIOTHI.

COIH — BIIEKTPOIMTEI, KOTOPBIE IPH PACTBOPEHHH B BOJE JHCCOLHHPYIOT, OTINEIUISS ITOI0KHTEIbHBIE
HOHBI, OTIIMYHBIE OT HOHOB BOJOpPOJa H OTPHIATEIbHBbIEC, OTIHYHBIE OT THAPOKCHI-HOHOB. Comm
CPEIHHE, KHCIIBIE H OCHOBHBIE JHCCOL[HHPYIOT.

Al (SOy4); =2A1" + 38047; CuOHCI «» CuOH" + Cl; KHCO; =K'+ HCO; .

[Io crocoOHOCTH K JIHCCOLHAIIMH 3JIeKTPOIHTHI JeISATcs Ha CHIBHBIE H clalble. Y CHIBHBIX
BIIEKTPOJHTOB B PACTBOPe AHCCOIMHPYIOT Ha HOHBI ITPAKTHYECKH BCE MOJEKYIBI, Y CIalObIX - JIHIIb
yacTh MONeKyl. K CHIIBHBIM 3JIEKTPOJIHTAM OTHOCSTCS ITOYTH BCE COJIH, OCHOBAaHHS INEIOYHBIX H
II[ETIOYHO3EMENBHBIX METANIOB, a M3 BakHeimmx kuciaor: HClO,, H,SO,, HNO;, HCIl, HBr, HIJ,
HMnO;.

K cmalGeIM 3IeKTpomHTaM OTHOCSATCS IIOYTH BCE OpraHHYecKHe KHCIIOTHI, Hampumep, CH;COOH,
HeopraHmdyeckHe coeguHeHHT: H.COs, H,SOs;, H.S10;, HCN, HNO-, HsPO.4, HF, NH4sOH, H.O u 1. 1.
Peakiinn B pacTBOpax ASJIEKTPOJIHTOB IIPOTEKAIOT MEXAY HOHAMH H HAYT HeoOpaTHMO, €CIH B
pe3ylIbTaTe PeakI[HH O00pa3yroTCSd OCaJKH, ra3bl M clIalple 3JIeKTPONHTHI. OOBIYHO TaKHe PeaKIHH
M300pa’karoTCs IPH ITOMOITH HOHHO-MOJIEKYIIIPHBIX YpaBHeHHI. OcaJKH, ra3sl H CIIa0ble 3IEKTPOJINTEI
MTHIITYTCS B BHJIE MOJIEKYII, XOPOIIIO PaCTBOPHMEIE CHIILHEIE AIIEKTPOIIMTEI — B BHJE HOHOB.

PaccMOTpHM THITHYHBIE BAPHAHTHL PeaKI[HH B pacTBOPaX 3IEKTPOIIHT OB:

a) 3AgNO; + FeCl; = Fe(NOs;); + 3AgCl| — MmonexynspHoe ypaBHEHHE

3Ag" + 3NO; + Fe’ + 3NO;y + 3AgCl| — MonHoe HOHHOE YpaBHEHHE

A .--.—+ M- A =Bkl I L I LI AR I Ll . I - T " T - LIX.L.1.1X.3

1 " IOKYMEHT NOANMUCAH
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2H" + CO;" =H,0 + CO,1.

B) HCI + NaOH = NaCI + H,O

H" +CI'+Na"+OH =Na"+CI + H,O

H"+ OH = H.O

HpH COCTAaBJICHHI HOHHO-MOIJIICKYIIAPHBIX y’pﬁBHE:H]?]Iu[ CIICAYET IIOMHHTBL, HTO CYMMa 3JIICKTPHHUCCKHX
3apA00E B JIeBOH 4YacTH JTOIIEHA OBITH pPaBHa CYMME 3JICKTPHYUCCKIIX 3apidJOB B ]'[pﬂEGﬁ HaCTH
YPaBHCHILA. O,I[I]HEII{GEBIE: HOHBI H3 00eHx YacTeH YPAaBHEHIA HCKJIFOHYAHOTCA.

QObopydosarue u mamepuaibl.

PeakTHBEI, HEOOXOAMMEIE IS JaHHOH PadoThI, BRICTABJISIOT Ha ITOJKH J1a00paTOPHBIX CTOIOB. Penkue

PEaKTHBEI, KOHIIEHTPHPOBAHHbEIE KHCIOTHL H INEIIOYH, ITaXy4YHe BelllecTBa (HaIIpHMEDP, CEPOBOLOPO/,
OpOMHasI BOZa M JIP.) XPaHAT B BRITSDKHOM IIKaQy.

OCHOBHasI XHMHYECKas IocyAa: IMPoOHPKH (B INTAaTHBE), KOJIOBI, XMMHYECKHE CTaKaHBI ITOCIIEe PaOOTHI
TI[ATEIIPHO BBIMBITH, BECHI C PA3sHOBECOM, ITPHOOPHI, HCIIOIb3yeMas JUIS IIPOBEIEHHS OTIEIBHBIX
1a0opaTOPHEIX padoT, BEIAAETCS M CHAeTCS YHcTas 1abopaHTy.

Texnuka d esonacHocmil NPy 6bLNOJIHEHUN J1ADOPAMOPHOIL DA OmbL:

-aKKypaTHO oOpallaTbCcq CO CTEKISHHOH XIMMHYECKOH ITOCYAOH. OCTAaTKH pa3OHTOH IOCYALI YOUPATh C
ITOMOII[BIO COBKA M IETKH,

-BCe paboOTHl, CBSA3AHHBIE C BEIJEIIEHHEM SIOBHUTBIX, JIETYUMX M HEIIPHATHOIIAXHYIIHMX BEIECTBE,
IIPOBOAHNTH B BEITSDKHOM IIKa(y,

-IIpH  OIIPeJelIeHHH 3allaxXa BEINEeCTB OTBEPCTHE cOCyAa Jep:KaTh Ha paccTosHHM 25-30 c¢M OT JIHIfa,
HaITpaBIssd K ce0e CTPYIO rasa IoCTYIAaTeIbHBIMH ABIKEHHSAMH JIaJJOHH OT OTBEPCTHSA K JIHILY,

-IIpH HaIMBAHHH PeaKTHBOB HE HAKIIOHATHCS HaJl COCYAOM BO H30eKaHHE IIOTAaJaHHUs OpBI3T HIIH
YACTHI[ Ha JIMI[O HIIM OHEXIAY. ITPH pa30aBIeHHH KOHI[EHTPHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BONY,
HO He Hao0OopoT,

-TIIpH HarpeBaHHH ITIPOOHPKH HE JIEPKATh €€ OTBEPCTHEM K ce0e WIH B CTOPOHY COCe/ld. HE HAKIIOHAThCS
HaJl HarpeBaeMOH KHJIKOCTBIO BO H30€eKaHIe TT0MalaHu €€ Ha JIHI[0, PYKH WIH OJIEKIY,

-TOPSIYHE ITPEAMETHEI MOKHO CTaBHTh TOIBKO HAa acOECTOBBIH KapTOH, acOESCTHPOBAHHYIO CETKY I
IPYTVIO CIIEIHAIBHYIO ITOJICTaBKY,

-HEIb34 ITOJIb30BATHCS AIEKTPOIIpHOopaMi 0e3 COOTBETCTBYIOINETO HHCTPYKTAKa. IIPH BKIIFOUEHHH HX B
CETh Hellb34 JIePKaThCs 3a MeTaJUIHYe CKHe ITpeMeThI (TPyObl, KPaHbI H T.II.). 3allpelacTcs BKIIKOYATh H
BBIKIIFOUATEh SBIIEKTPONPHOOPEI MOKPBIMH PYKAaMH, a TakXke II0JIb30BAaThCS HEHCITPABHBIMH  IUIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOIA IIPHOOpaMI,

ANOKYMEHT NMOANNCAH
SNEKTPOHHOW NnoarncCbio . _
'Cepmndukar: 12000002A633E3D113AD425FB50002000002A6 [a BKYC,
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-IIPH TIOIMAJaHNK Ha JHMI0 MM PYKH OpPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHS BOIOH
IIPOMEITE ClIa0BIM PACTBOPOM COJBI. INEINOYH CIEAYET CMBIBAThH O TeX IOP, ITOKAa YYAaCTOK KOXH, Ha
KOTOPBIH OHa IIoITaia, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PacTBOPOM VKCYCHOIM
KHCJIOTBl H HAJIOKHTh ITOBSI3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOPOM IepMaHIaHaTa Kalaud (M3
arTeyKH B 1a00paHTCKOH KadeIphl);

-II0 OKOHYAHHH padoThl BEIKIIIOUHTE H3 CETH BCE 3JIEKTPOITPHOOPEI, MEPEKPHITH ITOJavyy ra3a 1 BOJBI B
nmadopatopHio H yOopars pabouee MeCTO,

-000 BCEX HECYACTHBIX CIIyYasX HEMEUIEHHO COOOINaTh MPEIOgaBaTeIIO WIH J1a00paHTy.
Ilpakmuueckaa uacmsp:

BzanMmomelcTBHE 3JIEKTPOIMTOB CIIEAYET PacCMaTpHBaTh KaK PeakI[MH MEKIY HOHAMH. OTH PeaKI[HH
HAYT B CTOPOHY HaHOoJee IIOTHOIO CBS3BIBAHMSI HOHOB B TPYAHOPACTBOPHMBIE, ra3000pasHbBIe H
MaJIOIHCCOLMHPYIOIIHE BEIIECTRA.

[Ipu BeITTOIMTHEHHH pabOTHI YPaBHEHHS BCEX PEeaKI[MH ITHCATh B MOJIEKYJLIPHOM H HOHHOM BHJIE.

Onwvim Nel. O0pa3oBaHHe TPYTHOPACTBOPHMEBIX BEIIECTB.

[TopGepure Takie peakTHBEI H3 HAXOMSIIIXCS Ha ITOJIKE, B3aHMOAEHCTBHEM KOTOPBIX MOKHO ITOIYYHTE
OCaIKH CYIIb(HAa I[HHKa, THAPOKCHAA HUKeISI M KapOoHaTa KambIsa OcaJkH JOKHBI OTCTOSTHCSL.
[Iocmne orcranBaHMs PacTBOPEI CIIHTh, @ OCAAKH COXPaHUTh IS CIEAYIOIIHX OITBITOB.

Onwvim Ne2. O0pa3oBaHHE I'a30B.

K cympdumy 1mmHKa, a 3aTeM K ocaJky KapOOHaTa KalbIHg, INIpHOAaBHTh 2-3 MI pacTBOpa
XJIOPOBOAOPOAHON KHCIOTHEL. KakHe rasel BeIIEISIIOTCS? OOpaTHTe BHHUMAHHE, YTO BO BTOPOM CIIy4ac
ITOMHMO ra3a 00pa3yeTcs MaJIOLHCCOIHHPVIOIIEE BEIECTBO.

OIBIT MPOBOIHUTE B BRITSDKHOM INKA(]y.

Onwvim Ne3. O0pa3oBaHHE MaJIOJHCCOIMHPYIOIETO AIEKTPOINTA.

A. K ocagky rugpokchia HHKeIS (OombIT Nel) mpHGaBHTh pacTBOp aMmHaka. OOpa3yeTcs pacTBOPHMEBIH
MAaJIOJHCCOIHMHPYIONTHH HOH TeTpaaMMHHHHKeIS(1]).

B. B npobupky HaiIure 2-3 MJI pacTBOpa XJIOPOBOAOPOAHOH KHCIIOTHEI H ITIOMECTHTH B HErO I'PaHVYIIY
METAINIMYECKOro IMHKa. HaOmromaTe HHTEHCHBHOE BBIAEIIEHHE BOAOpoja. J00aBHTE B ITPOOHPKY
IEIOTKY KPHCTANIMYECKOrO arerara HaTpHsa OTMETHTh H3MEHEHHE B HHTEHCHBHOCTH BBIJICIICHIS
BOomopoaa. Harmmcare ypaBHeHHEe peaKIMH, KOTOpasl IMPOH30IIUIa II0ciIe MpHOAaBIIEHHS alleTaTa HaTPHSL
yKa3aTh IPHYHHY 3aMeUIEHIS IIPOLECCa BRIEIIEHH I BOLOPO/A.

Onwvim Ne4d. CMellleHHe HOHHOTO PaBHOBECHS.

A. Hamure B mmpoOupky 3-4 MI OUCTIIIIMPOBAHHOM BOABI, ITPHOABHTH KaIlIF0 KOHIEHTPHPOBAHHOM

[T T T S MERT NORAMVGAN T TOTT TISTITTOBONO OpaHkeBOro. Kakyro OKpacKy MpHHHMAeT
| ANEKTPOHHOW MNOANMUCHIO | .
JCeptucpukar: ' 12000002A633E3D113AD425FB50002000002A6 Hallin - YKCYCHOH  KICIOTBL 1 BbIpaKeHHE  JU1A
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Pazgermits pacTBOp IIOPOBHY Ha JBE IMPOOHPKH M K OJHOH YacTH ITPHOABUTH INEIIOTKY alleTaTa HaTPHSL
B300JITaTh H CPAaBHHUTEL OKPACKY PACTBOPOB B 00eHX IMpoOHpKax. /laTh OOBSCHEHHE OIIBITY.

B. IIpoBecTH OIIBIT aHAJIOTHYHO IIPEABIAYIIEMY, B3SB BMECTO KIHCIOTBI PacTBOP aMMHMaKa, BMECTO
METHIOBOI'O OpPaHKeBOro - (peHOI(TalleHH H BMECTO aleTaTa HaTpHI - XIIOPHZ aMMOHHA. J[aThk
OOBSICHEHHE, HCXO S H3 KOHCTAHTEL PABHOBECHS.

Onsim Ne3. IIponseeieHIE pacTBOPHMOCTH MaIOPacTBOPHMBIX BEIIECTB.

BHectn B npoOupky u3 Oropetkn 1 mur 0,1 H pacTBOpa HHTpara CBHHIIA H JOOAaBHTH K HEMY HEMHOI'O
Oombine mo o0béMy 0,1 H pacTBOpa cynbdara HaTpHA. [loMydeHHBIH OCaJOK JOIDKEH OTCTOSThCS. CIHTh
HaJ0CaJOUYHYIO KHIKOCTh (HIH oToOparh IHIeTKoi). K ocagky mpuGaBHTE 1 MII pacTBOpa XpoMaTa
Kalusg M IlepeMelnars. HaOmomaTe IIOCTEIIEHHOE H3MEHEHHe I[BeTa ocajka. Kakoe BeIlecTBO
o6pazoBanock? Ha 0OCHOBaHHH OIBITA CIeJIaTh BRIBOJ O BEIHYHHE ITPOH3BeIeHHSI pacTBOpHMOCTH (I1P)
MaJIOPaCTBOPUMBIX COIEH. CpaBHHTIBR CBOH BBEIBOJI C JaHHBIMH TaOrmiel. Harmicate ypaBHEHHSA
IIPOH3BEACHHUS PACTBOPHMOCTH 3THX COJIEH, IO ICTaBHUB 3HaueHus [1P.

OnpIT Ne6. KOHTpOIIBLHOE 3aJaHHE.

OKCIIEPHMEHTAIIBHO OCYIIECTBUTE CIEAYIOIIHE ITPEBPAIeHH

CuSO4 — Cu(OH),; — [Cu(NHj3)4](OH), — CusS.

COCTaBUTh YPaBHEHHS PEAKIHI.

M3 »TOro oIrmiTa CIeayeT, YTO HHOIZA B JIEBOH M IPAaBOH YaCTIX YPaBHEHMS MOI'YT OZHOBPEMEHHO
HAXOJUTHCSI MAalIOAHCCOIMHPYIOIHE H TPYAHOPACTBOPHMEIE BeIlecTBa. UTOOBI ITPaBIUIBHO PEIIHTE
BOIIPOC, B KaKyI0 CTOPOHY CMECTHTLCS PABHOBECHE, HYKHO IIPOH3BECTH YUET TAKHX KOJIHMYECTBEHHBIX
XapaKTePHCTHK, KaK KOHCTAaHTa JHCCOLHAIIMH, IIPOM3BEIEHHE PACTBOPHMOCTH, KOHIIEHTPAIHI HOHOB.

Ipebosarnua K oghopmiernuro 1adopamopHoi pad omst 4 omuenty:

| .BrirmortHeHHe 1abopaTOpHBEIX PadoT COMPOBOXKAAIOT 3allHCSIMH B J1a00opaTOpHOM JKypHaine. Ha
TUTYJIBHOM JIHCTE JIaDOPaTOPHOro KYpHala MOIKHBI OBITH IIPEACTABIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIIIH ST H HHHIHAJIBL YYAI[eroc s, HOMep Kypca H I'PYINIbl, Y4eOHBIH IO,

2.OTYeT O BBIIOIHEHHOH JIa00paTOpHOH padoTe JOIIKEH COAEPKATEH CIIEAVIOIIHE CBEICHHS:

*HOMe]p padoTHI H e€ Ha3BaHHE,

*aTy BBIITOITHEHIS paOOThI,

*I[e]Ib PadOTHI,

*000pyIOBaHHE M MaTepHalIbI,

*KpaTKOe TEOPETHUECKOE OIIHCAHHE,

*HOMEP H HaszBaHHE OIBITA;

TRPaTEOC '“""""'""“‘"Eﬁ I'E'hfhﬁEnH?anﬁ{jﬁﬁi"I {": };‘ﬁ" 3AFFCM VCTOBHH ITPOBCACHHA OIIbITA.

| SNEKTPOHHOW NOAMUCHIO
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*yPaBHEHIS IIPOTEKAIOIIHIX PEAKIIIIL,

*PacyETHI, TaOIHIBI, I'Pa(HKH,

*BBIBOJIBL.

3.JIaBopaTopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIIHCH JOJIKHEI OBITH JIAKOHITYHBIMI.

4. OT4YET O IMPOBEeAEHHOH padoTe IIPOBEPSAET H IOAIIHCHIBAET IIPEIIOJABaATENb.

5K cmaue 3auéra 1o malopaTOpHOMY IIPAKTHKYMY JOIIYCKAlOTCS CTYAEHTBI, BBIOIOIMHHMBIIIE H
IOATIMCABIIHE VY IIPEIoJaBareilsd Bce JOMAIlHHe M JabdopaTopHble paloTHI, CHABIIHE KOIUIOKBHYMEL,
aKTHBHO YYaCTBOBARBIIIHE B paboTe CeMHHAPOB.

6.CTYIEHTHI, ITOIYUYHBIIHE 3a4ET I10 Ta00paTOPHOMY IPAKTHKYMY, AOITYCKAIOTCH K cllaue SK3aMeHa I10
KYPCY HEOPTaHMYECKOM XITMHH.

K OHMPOJIbHbLIE 6011PDOCHI .

1. CocraBpTe MOIEKYISPHBIE H HOHHO-MOIEKYISPHBIE YPaBHEHNS pPeaKilii B3aHMOJIEHCTBHS B
pacTBOpax Mexay: a) K,S u CuSO,; 0) AgNO; u NH,CI,

B) Na,S10; u H.SO,4; 1) CaCO;3; n HNO:s.

2. CocraBpTe IIO JBa MOJIEKY/SIPHBIX VPaBHEHHS PeakIHi, KOTOpPhIE BBIPAKAIOTCS HOHHO-
MOJIEKYIIPHBIMH YPaBHEHH SIMH:

a) Fe** + 30H =Fe(OH)3; 6) H" + OH = H,0; B) Cu** + S = CuS.

3. MOHO JIH IIPHTOTOBHTH PAaCcTBOP, COJIePKaIlHi OJHOBPEMEHHO CIIeAVIOIHE Iapsl BemecTB: a) KOH
H Ba(NOs),; 6) Cr(OH); 1 NaOH; B) Pb(NOs). u KCl; r) CuCl. u Na,S? IIpeacraBbTe BO3MOIKHEIE
PEaKIHH B MOJIEKYJLIPHOM H HOHHO-MOJIEKYJISIPHOM BHJIE.

4. CMmenmmBaroT IorapHo pacTBopel: a) KOH u Mg (NOs).; 6) L1.CO; u HCI;, B) Fe(NO;s); u KOH; 1)
NH,CI u NaOH. B kaxmx cmoy4asx peakiy IpaKTHYECKH TOHIYT A0 KOHI@A? IIpeacraBpTe HX B
MOJIEKYIIIPHOM H HOHHO-MOJIEKYILIPHOM BHJIE.

S. CocraBpTe MOJIEKYISPHBIE H HOHHO-MOJIEKYIISPHBIE YPaBHEHHS peaKI[ii B3aHMOJIEHCTBHS B
pacTBOpax MexIy: a) BaCO; m HNOs; 0) Fex(SO4); 1 KOH; B) HCl u K. S; r) CH;COOK u HCI.

6. CocraBpTe MOJIEKYISPHBIE H HOHHO-MOJIEKYIISPHBIE YPaBHEHHS peaKI[iii B3aHMOJIEHCTBHS B
pacTBOpax Mexnay: a) Mg(OH). u CH;COOH; 6) NH4Cl u NaOH; B) Ca(OH). u K;CrOs4; 1) AICl; 1
Ba(OH)-.

Cnucok JHmepamypst.

1 MeTomyeckie yKa3aHHS 110 BEITTOIIHEHHIO JTa00paTOpHBIX padoT 1Mo JHCHMIUIHHE «Heopranmyeckas
XUMHS» IJIS CTYAEHTOB HallpaBiIeHHI ITOATOTOBKH 19.03.04 TexHOIOrnsa IMpoayKIMH H OpraHH3aI[isd

OOIIeCTBEHHOT' O ITHTAaHIIA.

2 “-'-“-“-"-*-‘-"-’“--“-*-"’ﬂﬂéﬁﬁgﬁﬁdﬁﬁhé‘fﬁ“-'-"-T-“-"""-'-“--'-' T OpraHH3aIH H IIPOBEJAEHHIO CaMOCTOSTEIILHOM
‘ SNEKTPOHHOW NOAMNUCHIO |
lCeprutitkat: 12000002A633E3D113AD425FB50002000002A6 U1 CTYAEHTOB HallpaBIIeHHA MOAroToBKH 19.03.04
+Bnageneu: Llebayxoea TateAHa AnekcaHapoBHa _
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3. Heopranmyeckas XiMHA | ONeKTpOHHBIH pecypc]| : nmadopaTopHeii mpakTHkyM / C.A. Cokonopa [H
ap.]. — DnIexTpoH. TeKCTOBEIe JaHHBIE. — BopoHek: BopoHexckui ['ocymapcTBeHHBIH ATpapHBIH
YHuBepcurer HM. Mmmeparopa llerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocryiia:
http://www .1prbookshop.ruw/72709 .htinl

4 Heopranndeckass XUMHS | OIeKTpPOHHBIH pecypc| : madopaTopHslii mpakTHKYM / O.B. J[bsKOHOBa [H
ap.]. — DOneKkTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHekckuii ['ocymapcTBeHHBIH ATpapHBIH

YHusepcurer M. Mnmieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PeximM mocTyIa:
http://www 1prbookshop.rw/72708 htinl

JlabopaTopnas padora Ne 8
Tema: I mapoJins

Ilens pabomer: W3yueHne pabotel pH-MeTpa H onpeaeneHie pH HERTPAIBHOI O, KHCIIOTO H IEJIOYHOIO

PacTBOPOB C IIOMOINBIO PpH-MeTpa, BH3VaIbHOE OIPeJelIeHe IBETOB MHAHMKATOPOB JIAKMYCa,
METHJIOBOT'O OpaHKeBOro H (peHOoI(TalleHHa B HEHTPAILHOH, KHCIOH H MIEIIOYHOH cpelle, ONpelelIeHHe
pH cpelsl THAPOIH3VIOMIMXCSA COJIEH ¢ IIOMOIIBI0 HHIHKATOPOB, BIMSHHE TeMIIEpaTyphl Ha THAPOJIH?3,
HeOOpaTHMBIH ITOIIHBIN THIPOIIHS.

D opmupyemsle komnemernuuu: OIIK-1.

TEﬂQEHIHIIﬂTK@H Hacmb.

THIAPOIH3 — 3TO pasloKeHHe BEINeCTB BOAOIL Bola — OTHO M3 caMbIX aKTHBHBIX BermecTB. OHa
ﬂEﬁCTEYET Hd CaMBIC PA3IIHYHBIC KIIACChI CGEI[IH‘IEHI[F[: COJIH, YITICBOIHLI, 6EHI‘:FI:, 3(1)1[1)51: AHPBI HT. O.
[TpH THAPOIIM3e COeMIHEHHIT HEMETaIIOB 0OBIYHO 00Pa3yIOTCA IBE KHCIIOTHI, HAIIPHMED:

PCl; + 3 H.O = H;PO; + 3 HCI

HPH JTOM H3MCHACTCAH KHCJIOTHOCTD PACTBOPOB 110 CPABHCHHIO C KHCIIOTHOCTBIO PACTBOPHTCIIAL

B HEGPTHHIHECKG?[ XHMHH HalIllS BCCI'O IIPHXOAHTCAH HMCTh ACJIO C I'HAPOII30M CU‘HEﬁ: T.e. ¢ OOMeHHBIM
E3ﬂIH‘vIﬂ,I[EﬁCTEHEM HOHOB COJIM C MOJICKYIIAaMH BOJBL, B PE3VIIETATC KOTOPOI'O CMCIIACTCA PABHOBCCHC
BHEKTPGJH[TI[LIECI{Gﬁ JHCCOLIHAIHI BOJIEI.

FIL[[pGJ]IIBGM COJIH HA3BEIBACTCA ﬂﬁpﬂTIﬂ'ﬂ.ﬂE EBHIIMﬂl[EﬁCTEHE HOHOE COJIH ¢ HOHAMH BOJbI., ITPHBOJAIIICC
K H3IMCHCHHIO PABHOBCCHA MCAY HOHAMITL BOOOPOdd H THAPOKCH/I4 B PACTBOPCE.

FH,HPGHIIB ABITACTCH PC3YIBTATOM ITOJIAPH3AIIHOHHOI'O EBHIMGﬂEﬁCTEIIH HOHOE COJIIH C HX H[ﬂpﬂTHﬂﬁ
00O0OIIOYKOH B BOJHOM PACTBOPE. YeM sHAUHTEIILHEE 3TO E3ﬂIHﬂﬂﬂEﬁCTEHEj TEM HHTICHCHBHEC IIPOTCKACT

T'HAPOIIS. YHPGH_[EI-H-IG CYITHOCTD ITPOIIECCa I'TIAPOIII3a MOKHO ITPECACTaBHTE CIICIYIOIIITM GﬁpﬂBC\M.

Katsommsr— K™ OKYMERT ROOAUGAR = °7° © TTTTTATHPYIOMMMA HX MOJIEKYTTaMH BOZBI JOHOPHO-
| 3NEKTPOHHOW NOANMUCHIO
'Ceprudmkar  12000002A633E3D113AD425FB50002000002A6 KHCIIOPpOJa MOJICKYIIbI BOJBI, HMCIOHIHE JBC
] Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

- KAaTHOHBI, HMECIOIIHE GED@G,[[I—[EIE dTOMHBEIC
Nencreutened: ¢ 20.08.2021 no 20.08.2022



opburanu. Yem OonbIlle 3apsaa KaTHOHA M YEM MEHBIIIE €r0 pa3Mep, TEM 3HAUHTEIILHEE ITOISPH3YIOIIEE
neiictBre K™ Ha H-O.

AHHOHBI AN~ CBA3BIBAIOTCS C MOJIEKYIIaMH BOJBI BOJOPOIHON CBA3bI0. CHIIBHOE BO3JIEHCTBHE aHHOHOB
MOJKET IPHBECTH K IIOIHOMY OTPBIBY ITIPOTOHA OT MOJIeKYIHl H-.O — BOAOpPOAHAsI CBSA3b CTAHOBHTCS
KOBaJIEHTHOH. B pesynpraTe o0pa3yercsa KHciaoTa Him aHHoH THita HS™, HCO; u 1. 1.

BzanmMmozelicTBHE aHHOHOB AN~ ¢ IIPOTOHAMH TeM 3HAUYHTEIbHEe, YeM OOJIBIIE 3apsl aHHOHA H MEHBIIIE
ero pagnyc. Taxkmm o0pa3oM, HHTEHCHBHOCTE B3aHMOJIEHCTBHS BEINECTBA C BOIOH OIPEAEISETCS CHIIOH
nmonapu3yiomero BIHSHHI K* m An~ Ha momekynmsl H-O. Tak, KaTHOHBI 53JIEMEHTOB ITOOOYHBIX
TIOATPYINI M HEIMOCPEACTBEHHO CIIEAVIOIIMX 3a HHMH 3JIEMEHTOB IIOABEprarorcsa 0onee HHTEHCHBHOMY
THAPOIN3Y, YEM JPYIHe HOHBI OJHHAKOBBIX C HHMH 3apdaa M paguyca, TaK KakK sSapa IEPBBIX MeHee
3(ppekTHBHO SKpaHHPYIOTCI d-37IeKTPOHAMH.

['mapormmiz — mporiecc OOpaTHBIN Ppeakii HeHTpalH3ali. ECIH peakisa HeHTpa3allil ITPOLECC
BK30TEPMHYE CKHI H HEOOPATHMBIH, TO THAPOIIM3 — ITPOLIECC SHAOTEPMHYECKHH H 0O0paTHMBII.

Peakiiusg HeHTpaIH3aL[iH:

2 KOH + H.SO; — K;S0;3+ 2 H;0

CUIILHBIN CITa0BIN CHIILHBIN CI1a0bIH

2 OH™ + H,SO;= SO5” + 2 H,O

Peakims ruaponmnsa:

K,SOs+ H,O <> KOH + KHSO;

SO;*+ HOH «» HSO;™+ OH~

[Ipu rugpomise cMeINaeTcsa PaBHOBECHE IHCCOLHALMH BOJBI BCIIEJACTBHE CBS3BIBAHHS OJHOIO M3 €€
noHoB (H" mmu OH’) B cmalplit »nekrponur com. Ilpm cBsBeiBaHMM HOHOB H' B pacTBOpE
HakKaIrUInBaroTcsl HOHBI OH', peakimsa cpeasl OYAET INENOYHAS, a IIPH CBS3BIBAaHMH HOHOB OH
HaKaIUTHBAIOTCcs HOHBI H' - cpeyla OyieT KHcmas.

PasnmuyaroT YeTHIpe BapHaHTa AeHCTBHS BOJILI HAa COJIH.

1. Ecim KaTHOHBI H aHHOHBI MMEIOT HEOONIBIIE 3apsSAbl H OOJBIIHE PasMepPhl, TO HX IOMSPH3VIOIIEE
BIIMSHHE Ha MOJIEKYIIBI BOABI HEBEIIMKO, T. €. B3auMofeciicTBHe coinu ¢ H,O mpaktHueckn He
IIPOHCXOMHT. DTO OTHOCHTCS K KaTHOHAM, THAPOKCHABI KOTOPBIX SBIISIOTCS IeIoyaMH (HarpuMep, K*
H Ca’") M K aHMOHAaM CHIIBHBIX KHcIOT (HampuMep, C1I™ u NO;™). CnegoBaTelnbHO, coitl, obpazosantble
CUNbHBIM OCHOBGHIEM U CLTbHOIL KUCAO0MOLL, 2U0pOou3y He nooeepezaronicsa. B 3TOM clIyyae paBHOBECHE
IIMCCOIM AL BOJIBI

H.O < H" + OH"

B—IpICHVTCTBIO ﬂaﬁﬁéHfﬁaﬁnﬁgﬁ“’""""" T TTAPYIHIACTCAL HDBTDI\{}" PaCcTBOPbEL TaKHX COJNeH
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2. Eciii conv obpazoeana kamiloHom cuibH020 0CHOBaHUA 1 aHtonom craboii xucromst (S, COs, CN~
H Jp.), TO npoucxooum 2uoponus no aumuony. llpumep — rugponns conmn CH;COOK. HMonsl comn
CH;COO™ u K" BzanmozetictByroT ¢ HoHaMH H' m OH™ u3 Bogsl. IIpu stom areraT-HoHHE (CH;COO")
CBA3BIBAIOTCSA ¢ HOHaMH Bogopoga (H') B MomeKkymnsl crmaboro 5IeKTPONHTa - YKCYCHOH KHCIIOTHI
(CH;COOH), a monsl OH™ HakaIrumBaroTcS B pacTBOpe, cooOmas eMy IeJIOUHYIO peaKI[HIO, TaK Kak
HoHbI K" He MoryT cBsg3aTh HOHEI OH™ (KOH sBISeTCcS CHIBHBIM SIIeKTPOIHTOM), pH > 7.
MoNeKyIsipHOe YpaBHEHHE THIPOIIH3A;

CH;COOK + H,O « KOH + CH;00H

[IomHoOe HOHHOE YpaBHEHHE THIPOII3A;

K"+ CH;COO™ + HOH « K"+ OH™ + CH;COOH

COKpaIllEHHOe HOHHOE VPaBHEHHE THAPOIII3A:

CH;COO + HOH < OH + CH;COOH

'mapomn3 comu Na.S mporekaeT cTyrneH4yaro. Coias oOpa3oBaHa CHJIBHBIM oOcHOBaHHeM (NaOH) m
cr1aboil JBYXOCHOBHOI KHcnoToi (H-S). B 5TOM cioydae aHHOH COIM S°~ CBSI3BIBAeT HOHBI H' BOJBI, B
pacTBOpe HakarumBarorcsd HOHBI OH™. YpaBHeHHe B COKpallleHHOH HOHHOH H MOJIEKYIISIPHOH (opMe
HMeET BHJI!

[. S + HOH < HS + OH"

Na»S + H,O <> NaHS + NaOH

II. HS + HOH < H,S + OH"

NaHS + H.O < NaOH + H»S

Bmopasa cmynens cudponusza npaxmudeckii He HpOXOOUm Hpil O0ObIYHBIX YCA0GUAX, TaK Kak,
HaKaruIHBasch, HOHEI OH™ cooOImaror pacTBOPY CHIBHOINEIOYHYIO PEAKI[MIO, YTO IIPHBOAHT K PEAKI[HH
HEHTpaIN3allii, CABHIY PAaBHOBECHS BJIEBO B COOTBETCTBHH ¢ IpuHIMIIOM Jle Illaremwe. IloaTomy
THAPOIIM3 COJIEH, OOpa3OBaHHBIX CHJIIBHBIM OCHOBAaHHEM M CJIa0OH KHCIIOTOH, IIOHABISETCS
ITpHOaBIEHHEM IIETIOYH.

Yem OoJpIle ITOISPHU3VIOIIEE BIHSHHE AHHOHOB, TEM HHTEHCHBHEE THAPOIN3. B COOTBETCTBHH C
3aKOHOM JICHCTBHS MacC 3TO O3HA4yaeT, YTO THAPOIM3 IPOTeKaeT TeM HHTEHCHBHee, 4YeM clabee
KICJIOTA.

3. Ecorm com o6paszoeana xamuounom cnabo2o OCHOGAHUSA 1 AHUOHOM CLUIbHOLL KUCAOMDbL, 1O
npoucxooum 2udponus no kamuoxy. Harmpumep, 3To uMeeT MecTo mpH ruaponnze com NH,Cl (NH,OH
- cmaboe ocHoBaHHe, HCI - cuimbHag xucmora). OtOpocnM HoH Cl™, Tak Kak OH ¢ KaTHOHOM BOJBI JaeT

CHIILHBIH JNEKTPOJIIT, TOI' Jd YPAaBHCHIIC I'HAPOIIH3ad ITPHMET GHEI[}*’IOH_[Hﬁ BHJ!

WTTT TraTT & o RTTT A ATT | TTt e nwwmnmwrr o . ww e =

N O OKYMEHT MOAANGAR |~ 7707 777" Y PABHEHIE)

: SNEKTPOHHOW Nnoarnncbio .

|Geptidukar - 12000002A633E3D11 3AD425FB50002000002A6 ICHHE)
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



M3 cokparmieHHOro ypaBHeHHS BHIHO, YTO HOHBI OH™ BOABI CBSI3EIBAIOTCS B CIAOBIH 3IIEKTPOJIHT, HOHEI
H" HakaruIHBaroTcs B pacTBOPe H cpefia cTaHOBHTCA Kucioi (pH < 7). Jlo6aRieHHe KHCIIOTEI K PacTBOPY
(BBeleHHE ITPOAYKTA PeaKIHH KaTHOHOB H') cIBHTaeT paBHOBECHE BIIEBO.
'mapomn3 comi, oOpa30BaHHOH MHOIOKHCIOTHBIM OCHOBaHHeM (HarpuMmep, Zn(NOs),) IpoTekaer
CTYIIEHYATO IT0 KaTHOHY CIIa00I0 OCHOBAHHSL
[.Zn"" + HOH < ZnOH" + H" (cokpallleHHOe HOHHOE YpaBHEHHE)
Zn(NO3), + H,O < ZnOHNO; + HNO; (MoNeKyIsIpHOe YpaBHEHHE)
Honer OH™ cBsmpIBarorcd B cmadoe ocHoBanre ZnOH', nonsr H' HakammmsaroTcs.
Bmopasa cmynens oudponusza npaxmuuecxkil He HpoOUCXOOUNM HNpil OOBIYHBIX YVCA06UAX, TAK KaK B
pPe3yIIbTaTe HAKOIIEHHSI HOHOB H' B pacTBOpe co3zaeTcs CHIBHOKHCIAS cpefia H PABHOBECHE PeaKI[HH
THPOJIH3a IO 2-0H CTYIIEHH CMEIIEHO BIEBO:
I[I. ZnOH" + HOH <« Zn(OH); + H" (cokpalleHHOe HOHHOE YPaBHEHHE)
ZnOHNO; + H,0 < Zn(OH), + HNO; (MonexynsIpHOe YpaBHEHHE)
O4eBHJIHO, YeM clla0ee OCHOBAHHE, TEM ITOITHEE HAET THIPOIIHS3.
4. Conv, 0bpazoeanHdas KamuoHOM clabozo0 OCHOGAHUA 1l AHUOHOM claboil KucIombl, nodeepzaenics
2UOPOIU3Y NO KAMuoHy 1 no auuoWy. lIpruMepoM ciayxuT mnporecc rrugpommsa corun CH;COONHs.
3armineM ypaBHEHHE B HOHHOH (pOpMe:
NH," + CH;COO™ + HOH <= NH.,OH + CH;COOH
['maponm3 TakHuX colleH IpoTeKaeT OYeHb CHIBHO, ITOCKOIBKY B Pe3ylbTaTe ero o0pa3yroTcs H ciraboe
OCHOBaHHe, H cl1a0as KHCIIOTa.
Peakiius cpefbl B 3TOM CIIyYae 3aBHCHT OT CPABHHTEIILHOH CHJIBI OCHOBAHHS H KHCJIOTBHI, T.€. OT HX
KOHCTaHT Juccormanii (Ky):

e eciaHu Ky (ocHoBaHms) > Ky (kmicnotsl) , To pH > 7,

e ecnH Ky (ocHoBaHmuA) < Ky (kucimoTsr), To pH < 7.
B ciryuae ruaponmnsza CH;COONH,:
Ky NH4OH) = 1.8-10”; Ky (CH;COOH)=1.,8-10",
ITO3TOMY PeaKIHI BOJHOIO pacTBOpa 3TOH COIIHM OVAeT MOYTH HelTparmbHoi (pH = 7).
Ecmi ocHOBaHHE M KHCIOTa, 00pa3yIOIHE COJb, SBISIOTCS HE TOIBKO CIIA0BIMH 3JIEKTPOIIHTAMH, HO H
MaJIOPACTBOPHMBI WJIH HEYCTOHYHBEI H Pa3jlararoTcsa ¢ oOpa3zoBaHHEM JIETYYHX ITPOAYKTOB, TO B 3TOM
cllyyae THAPOIH3 COIH IIPOTeKaeT II0 BCeM CTYIEHSM A0 KOHI[a, T.€. JO0 oOpa3oBaHHMSA ClIaboro
TPYAHOPACTBOPHMOI'O0 OCHOBAHHS H CIIa0O0H KHCJIOTBI. B 3TOM ciiydae peub HAET O HeoOpamiiMom il

FLOJTHOM EH@p OJllse.
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[losTomy cymb(HA aTIOMHHIS HE MOJKET CYINECTBOBAaTh B BHJAE BOJHBIX PacTBOPOB, MOJKET OBITh
ITOIIYYEH TOIBKO "CYXHM CIIOCOOOM", HAIIPHUMED, H3 BIIEMEHTOB ITPH BEICOKOH TEMIIEPATYPE:

21'}&1 + 35S L Alng:,

H JOIKEH XPAHHUTHCS B TEPMETHYECKHX COCYAaX, HCKITFOYAFOIIIX ITOTafaHH e BIIATH.

Peakiineili oOMeHa B BOJHOM pPacTBOPE TaKHe COEIHHEHHS Hellb3d ITONYYHTh. [IpH B3aumMOAeHCTBHH
coneit A1°", Cr’" u Fe’" B pacTBOpe ¢ cymbdumaMi H KapOOHATaMH B OCaJOK BBINAJAIOT HE CYIBQHIBI H
KapOOHATEI 3THX KaTHOHOB, a MX THIPOKCH/IBI:

2A1Cl; +3Na,S +6H,O — 3H.S7T + 2AI(OH);| +6NaCl

2CrCls + 3Na,CO; + 3H,O — 2Cr(OH)s] + 3CO,7 + 6NaCl

B paccMOTpeHHBIX ITpHMepax IMPOHCXOMHT B3aHMHOe YCHIeHHe THapomH3a AByX conel (AlICl; u Na.S
i CrCls m Na,COs) u peakiisg HAeT 0 KOHIA, TaK KaK ITPOJYKTEI PeaKI[HH BBIIEIISIOTCS H3 pacTBOpa
B BHJIe OCaJKa M rasa.

['mapomms conell B psjie CIIy4aeB MOXKET ITPOTeKaTh O4YeHb CI0KHO. (IIpocThle ypaBHEHHS peaKIHH
THAPOIH3a B OOIIEIPHHATOH 3aITHCH YacTO SBISIOTCS YCIOBHBIMH.) I[IpOMYKTHI THAPOIH3a MOXKHO
YCTAHOBHTL JIMIIF HAa OCHOBAaHMHM AHAIIHTHYECKOIO HCCIeAOBaHHS. K mpumepy, IIpOAYKTaMH
THAPOIIN3a COJIEH, COMEP KaIIIX MHOIO3apSIIHbIE KaTHOHEL, MOTYT OBITE ITOJIMAAEPHEIE KOMITTIEKCHL. TaK,
eclIH B pactBopaxX Hg™ comepikarcs TOMBKO OXHOSIEPHBIE KOMIUIEKCHI, TO B pacTBopax Fe’ momimo
komiuiekcoB [FeOHJ]”™ u [Fe(OH),|" obGHapyxHBaeTcs IBYXbSIepHBIl komimiekc [Fe.(OH).]*"; B
pacTBopaX Be® B OCHOBHOM 00pa3yIOTCI MHOTOSIEPHBIE KOMIDIEKCEI cocTaBa [Bes(OH)s]™: B
pacTBopax Sn' o6pasyroTcs KomiriekcHble HOHBI [Sns(OH)4]™, [Sn(OH).]*, [SnOH]™; B pacTBopax B1i™
Hapany ¢ [BiOHJ*" Haxomsarcs KoMIDIeKCHbIe HOHBEI cocTaBa [Bis(OH),,|*". Peaximm TIuapomHsa,
IIPHBOISIIHE K 00pa30BaHHIO ITOHAAePHBIX KOMIUIEKCOB, MOKHO IIPEACTABHTE CIIEIYIOIIIM 00pa3oM:
mM*" + nH,O < Mu(OH),"™ ** + nH",

rJie m u3MeHsercsa or 1 g0 9, a n MoXeT ITpHHHMAaTh 3HauYeHHs oT 1 mo 15. Takoro poma peakipn
BO3MOXHBI JJI1 KaTHOHOB Oojiee yem 30 3JIeMEHTOB. YCTAHOBJIEHO, YTO KaXKIOMY 3apsay HOHa B
OOIBIIHHCTBE CITyYaeB OTBEYAeT OlpedeleHHas (opMa KomirIekca. Tak, IS HOHOB M*" XapakTepHa
dopma armepor [M:(OH)|*, mna monos M* — [M*(OH).]*", a nma M* — dopma [M:(OH);]”" u Goree
CIIOKHBIE, HArmpuMeD [Zr4(OH)s|™" .

[Ipu BRICOKIX TemIiepaTypax H OONMBIMX 3HaYeHHSIX pH 00pa3yroTcsa H OKCOKOMIUIEKCHI:

2MOH < MOM + H,O nm
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Karnon Bi(OH)," nerko TepsieT MOIIEKYIIY BOABI, 00pa3ysl KaTHOH BHCMyTHIIA B1O", KOTOPBII ¢ XIIOPHI-
HOHOM JaeT OeNbIH KPHCTAIUIHYECKHH OCal0K:

B1(OH).Cl — B10OCl| + H-O.

CTPYKTYPHO ITONHSAEPHBIE KOMIUIEKCEI MOYKHO IIPEACTABHTL B BHIE OKTA3APOB, COSAHHEHHBIX MEXIY
cOOOH IO BepIIHHE, peOpy WIH I'PaHH ITOCPeACTBOM Pa3THYHBIX MOCTHKOB (O, OH u ap.).

CIOXHBIOI COCTaB HMEIOT TIIPOAYKTHI THAPOII3a KapOOHATOB PpsAAa MeTalIOB. Tak, IIpH
B3aHMOJIEHICTBHH PAcTBOPHMEBIX coleil Mg™", Cu™, Zn'", Pb-" ¢ xapGoHAaTOM HaTpHS 0OpasyIoTcs He
cpelHHe KapOOHaTBl, a MeHee  PacTBOPHMEBIE cudpoxcokapbornamut, HarpuMmep Cu,(OH).COs,
Z1ns(OH)s(COs)., Pbs(OH)2(COs),. B kauecTBe IMpHMepa MOKHO IIPHBECTH PeaKI[HH:

5M§SOq + SNE]:COa + HjO — Mg5(OH)3(003)4l + 5NﬂjSO4 + CO:T

ZCHCNOQ; + 2NﬂjCOg + HjO — CUj(OH)jCOEl + 4NE1N03 + COjT

KommiecTBEHHO rHAPOIIN3 XapaKTepH3YETCA CTEIIeHBIO THAPOIIN3a /1 H KOHCTaHTOH THAponn3a Kr.
CTeleHb THAPOIM3a ITOKa3bIBaeT, KaKasd 4acTh COJIH, cofaepkammascs B pactBope (Cy), IMOABEPriach
THAPOIH3Y (Cymz) H PACCUHTHIBAETCS KaK OTHOIIEHHE:

h=Cuymyg/ Cu(100%).

OuYeBHIHO, YTO A1 00paTHMOTo Ipollecca Tuapomza iz < 1 (<100%), a 1711 HeoOpaTHMOro THAPOIIH3a
h =1 (100%). KpoMe HOpHPOABI CONIH, CTEIleHb THAPOIH3a 3aBHCHT OT KOHIIEHTPAIlHH COIH H
TEMIIEPATYPRI pacTBOPA.

B pactBopax ¢ yMepeHHOH KOHIIEHTpaleH PAacTBOPEHHOI'O BEINECTBA CTEIIEHh THAPOIH3a IIPH
KOMHATHOH TeMIlepaType OOBIYHO HeBelIHKa. /g cojiel, o0pa30BaHHBIX CHIIBHBIM OCHOBAHHEM H
CHIIbHOH KHCJIOTOH, OHA ITPaKTHYECKH PaBHa HYIIO, UIS CONeH, 00pa30BaHHEIX CIIa0bIM OCHOBAaHHEM H
CHJIbHOH KHCIOTOH HJIM CHJIPHEIM OCHOBAHHEM H CIIa0OH KHCIIOTOH, OHa CcOCTaBISIeT = 1%. Tak, aid
0,01 M pactBopa NH4Cl 2 =0,01%; a1 0,1 H. pactBopa CH;COONH4 /2 = 0,5%.

['maporms — rporiecc 00paTHMBI, ITOATOMY K HEMY ITPHMEHHM 3aKOH JeHCTBYIOIIIX MacC.

Konemanma auopomiza ecmv xoHcmaunma paeHoeecus npoyecca 2uoponiza, H 1o CBoeMY (PH3HUYECKOMY
CMBICIIY OIIpeJIeNsIeT CTelleHh HeoOpaTHMOCTH THApomn3a. Yem Oomeme Kr, TeM HeoOparnMee
ruapomH3. Kr mMeeT cBOe BRIpaKeHHE I KaXKIOro CIIydas THAPOIH3A.

BriBeZleM BRIpaKeHHE I KOHCTAHTHI T'HAPOJIM3a COIM Cl1abOH KHCIIOTEI H CHIIBHOI'O OCHOBAaHHS Ha
npuMepe NaCN:

NaCN + H,O <> NaOH + HCN;

Na®+ CN™+H,O <> Na"+ OH~+ HCN;

CN™+ H;O << HCN + OH

F‘ — ITTARTIIAATTL [ TARTINTT M
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| H-O] nmeetr HanOONMBIIYIO BETHYMHY, KOTOPas B X0/ pPeaKLHH IIPAKTHYECKH HE H3MEHSIETCS, TIOATOMY
€€ MOXKHO YVCIOBHO CUMTaTh IIOCTOSHHOH. Torja IIOMHOXHB 4YHCIIHTEIIF M 3HAMEHATEIh Ha
KOHIIEHTPAIIIO ITPOTOHOB H BBEJIS ITOCTOSHHYIO KOHI[EHTPALHIO BOJABI B KOHCTAHTY, IIOTYUYHM:
Koaes [H20] = K / Kgparen = Kr
Tak Kak [HCN|/ [H']|CN7] = 1/ Kyguen
[Tockompky Ky BemmmiiHa MocTosHHAs U paBHa 107 | oueBHIHO, UTO YeM MeHbIle Ky crmabGoit KHCITOTH,
AHHOH KOTOPOH BXOJHT B COCTAB COIH, TEM OOIbIle Kr.
AHAJIOTHYHO, JJI COJIH, THAPOIH3YIOMIecsa 1o KaTHOHY (Hanmprmep NH4Cl), mmomy s
NH," + H,O < NH4OH + H" (coxpalneHHOe YpaBHEHHE THAPOIIH3A)
Ky = [NH4OH][H"] / [NH4"][H-O]
Kr = Kasx [H20] = Ko / Kgom
B sToM BRIpajkeHHH 4YHCIHTEIb H 3HaMeHaTellb ApoOH yMHOXIIH Ha [OHT|. OdeBHgHO, YTO 4eM
MeHBINE Ky cITaboro 0OCHOBaHMA, KATHOH KOTOPOT'0 BXOJIHUT B COCTAB COIIH, TEM OOJIbIIE K-
Ecmi comp oOpasoBaHa cnaObIM OCHOBaHHeM H claboi kuceimoron (Ha mpmmepe NHL,CN), ToO
COKpAIIlEHHOE YPpaBHEHHUE THAPOIIH3a HMEET BH/I!
NHs" + CN™+ H,O < NH,OH + HCN
Kpaex = [NHsOH] [HCN] / [NH4"][CNT],
B »ToMm BeIpakeHMH IS K,zx YHCIHTENIL H 3HAMeHATeNb JpoOH yMHOXKaeM Ha [H']-[OHT], mosTomy
BRIpaKeHHE I K IIpHHIMAaeT BH/L:
Kr=Kw / (Kggenony Kna).
Kak ciaemyeT H3 IpPHBEJECHHBIX BBIPAXKEHHI, KOHCHIQHMA 2UOPOMI3A 0OPAMHO HPONOPUYLUOHANbHA
KOHCcmanme ouccoyuayiil ciabozo saexmponunia, YYacTBYIOIEro B oO0pa30BaHHH COJH (eclH B
o0Opa3oBaHMHM COJIM VYYaCTBYIOT JBa CJlIalObIX 3lIeKTpoimTa, TO Kr o0paTHO IIpOIOpIIHOHAIFHA
IIPOH3BEJIEHHIO HX KOHCTAHT JHCCOI[HALIHH ).
PaccMOTpHM THAPOIIM3 MHOIO3apsSAHOro HoHa. BossmMeM Na,COs.
[. COs + H.O « HCO; + OH-
Krg = [HCO5][OH]/[CO5"][H:0] < ([H]/ [H']) = Kw / Knan,
TO €CTh B BBRIPAKEHHE JUISA KOHCTAHTHI T'MJIPOII3a 110 MEPBOH CTYIIEHH B 3HAMEHATENh BXOIUT BTOpAas
KOHCTAHTa JHCCOIHMALIH, H JJIS BTOPOH CTYIIEHH T'HJIPOJIH3a

II. HCO; + H,O « H,COs+ OH~
Kra = [H.CO5][OHT] / [HCO57[H:0] x ([H™]/ [H']) = Kw / Kaqy
Knop = 4x10" Kqap=2.5x10°

F’ s ecoandllr 1 0104
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Cmenens 2udpomiza SIBIAETCS BEIMMYHHON aHATIOTHYHOH CTEIIEHH JAMCCOL[HAIIMH. B3aHMOCBSI3b CTEIIEHU
M KOHCTAHTHI THIPOIM3a aHAJIOTHYHA TaKOBOH JJIS CTEIEHH M KOHCTAHTHI JHCCOL[HAIIHH.
Ecmm B ofmeM cioyyae HCXOQHYIO KOHIIEHTPAI[HIO aHHOHA CJIadoH KHCIOTHEL 0003HAuHTh uepes C,
(Momb/m), To Coht (MOMIB/TT) — KOHIIEHTPALHS TOH YacTH aHHOHA A~, KOTopas ITOABEPrIach THAPOIH3Y H
o6pazoBanock C./ (Momnb/11) cnadoi xuciaorel HA 1 C /- (MONB/IT) THAPOKCHIHBIX TPYIIIL.
A + H,0 < HA + OH",
Co-Coh Coh Coh
rorga Kr = [HA][OH™]/ [AT] = Coh-Coh / (Co-Coht) = Colr' / (1-h).

[Ipuh << 1 Kr=Ch> h="Ky/ C..

OueHb ITOXO0KE Ha 3aK0H pazdaBiieHHs OCTBaIbIA.
MoxHo paccunTaTh pH pacTBopa, ecmi H3BeCTHBI C, H /2. YUHTEIBAS, YTO
|HA] = |OH™| = C,h, momydmm:

Kr=ChCh/C,=[OHT]/ C,, oTkyna

[OH] = KrC,.
AHAIOTHYHO, MOXKHO ITOKa3aTh, YTO ITPH THAPOIH3E 110 KATHOHY

[H'] = VKC..

Taxzmv o0pa3oM, CITOCOOHOCTE COJIEH ITOJIBEPraThCs THAPOIN3Y 3aBHCHT OT ABYX (PaKTOPOB:

* CBONCTB HOHOB, OOpPa3yIOIIHX COJIb,
* BHENHHX (PaKTOPOB.

Kak cIBHHYTH paBHOBECHE THAPOII3a?
1) JloGapineHHe OTHOHMMEHHBIX HOHOB. IIOCKOIBKY IIpH OOpaTHMOM THAPOIH3e YCTaHABIHBAETCS
IHHAMHYECKOE PaBHOBECHE, TO B COOTBEICTBHHM C 33aKOHOM JeHICTBHS MacC PaBHOBECHE MOJKHO
CMECTHTh B TY HIIM HHYIO CTOPOHY BBEIEHHEM B PacTBOP KHCIIOTHI IWIH OCHOBAHHSA. BBelleHHE KHCIOTEI
(kaTHoHOB H") mojaBisgeT THAPOIM3 IO KaTHOHY, HoOaBleHHe INnenoun (ammoHoB OH™) momaBmseT
THAPOJIN3 10 aHHOHY. 3THM YacTO IOIB3YIOTCA IJIS YCHIIEHHS HIH ITOJaBIEHIS IIPOollecca THAPOII3a.
2) U3 popmymsl a19 & BHAHO, UTO pasbaaneHie cnocobemeyem 2udponisy. POCT CTelleHH THAPOIIH3a
KapOOHaTa HaTPHS
Na.CO; + HOH «» NaHCO; + NaOH
3) [IlloBelmieHHMe TeMIIEpaTyphl  CIIOCOOCTBYET THApoimH3y. KoHcTaHTa JHCCOLHMAIMH  BOJEBI
YBEIIMYNBACTCS ITPH ITOBBIIIEHHH TeMIIepaTyphl B OOJIBINEH CTEIeHH, YeM KOHCTAHTHI JHCCOIHAL[HI
IIPOAYKTOB THAPOIH3a - CIa0BIX KHCIIOT M OCHOBAHMI, ITO3TOMY IIPH HarpeBaHMH CTelleHb THAPOJI3a

BO3PacCTacT. K JTOMY BEBEIBOAY JIETKO T[pI]IuITH H HHAYC. TAdK KdK PCaKI[IAa HEﬁ'I‘pElJ]IIBEH_[HH ISK30TCPMITYHA

(PH=—56—%1x EﬁﬁﬁEH?ﬁﬁ,ﬁﬁﬁEEﬁm S=rTe 7T TTHOTHBOIIONOKHEIM € ITPOIIECCOM, SHAOTEPMIYEH,
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B xuMH4eckoH ITpaKTHKE BeChbMa PaclpOCTpaHEH THAPOIH3 II0 KaTHOHY cCoOlel, oOpa30oBaHHBIX
MHOTO3aPSIHBIM KaTHOHOM H OJHO3apsaHBIM aHHOHOM, HanmpHMep AlCl;. B pacTtBopax sTHX colei
MeHee JHCCOIHMHPOBAHHOE COeJHHEHHe 00pa3yeTcs B pe3yllbTaTe IPHCOeJHHEHHS OJHOIO THIPOKCH/I-
HOHA K HOHY MeTalIa. YUHTHIBasL, YToO HOH Al’" B pacTBOpe THAPATHPOBAH, IIEPBYIO CTAIHIO THAPOIIH3a
MOKHO BBIPa3HTh YPaBHEHHEM

[AI(H.O)]"" + HOH < [AlI(H,O)sOH]*" + H;0"

[Ipn 0OBIMHOMN TeMIIEpAType THAPOIH3 COJIEH MHOIO3apsIHBIX KATHOHOB ITPAKTHYECKH OIPaHHYHBAETCS
ATOH cTaguel. [IpH HarpeBaHHH ITPOHCXOAUT THAPOIH3 10 BTOPOH CTYIIEHH:

[Al(H,O)sOH]* + HOH <« [Al(H,O)4(OH).|" + H;O*

TakrM oOpa3oM, KHCIIas peakiHs BOJHOIO PacTBOpa COINH OOBSCHSETCS TEM, UTO T'HAPATHPOBAHHBIH
KaTHOH TepseT IMPOoTOH MU akearpyraoia H,O mpepparaercsa B ruapokcorpyiary OH™. B pacemorpeHHOM
IIPOLIECCE MOIYT 0Opa3oBaThesl M Oollee CIIOKHBIE KoMITIeKchl, HarmpuMep [Als(OH)is]’*, a Taxke
kominiekcHele HOHBI BHAA [AlO(OH)s]> u [AlO,(OH),]*. CoxepkaHHe pa3IHUHBEIX ITIPOTYKTOB
THAPOJN3a 3aBHCHT OT YCIOBHH IIPOBeJEHHS PeakUHH (KOHI[EHTpallHs pacTBOpa, TemIleparypa,
MIPHCYTCTBHE APYTHX BelllecTB). MiMeeT 3HaueHHe TakKe JIIHTEIBHOCTh ITPOTEKAaHHS IpoIiecca, TaK KaK
PaBHOBECHE ITPH THAPOIIH3E COJIeH MHOI03aPSAHBIX KATHOHOB OOBIYHO JOCTHTAETCSI MEIIEHHO.

Qbopyoosanue u mamepuaibl.

PeakTHBEI, HEOOXOAMMEIE IS JAaHHOH PadOThI, BRICTABJISIOT Ha ITOJKH J1a0OpaTOPHBIX CTOIOB. Penkie

PEaKTHBEI, KOHIIEHTPHPOBAHHbIE KHCIOTHI H INEIIOYH, ITaXy4He BellecTBa (HaIIpHMEpP, CEPOBOLOPO/,
OpOMHas BOZA H JIP.) XPaHAT B BRITSCKHOM IIKa(y.
OCHOBHasI XHMHYeCKas MocyAa: MIPoOHPKH (B INTAaTHBE), KOJIOBI, XHMHYECKHE CTaKaHBI ITOCIe PaOOTHI

TIMATCJIIBHO BBIMBITH, BECBI C PA3HOBCCOM, ]'[pHﬁGpLI:, HCIIOIIb3YEMAaA IS IIPOBCACHIIA OTACIIBHBIX

1a00paTOPHBIX PadOoT, BEIAAETCA H CHAAETCS YHCcTas 1a0OpaHTy.

T'exHuka 6 ezonacHocmi NPU 6bLNOJIHEHUN J1A00OpamopHOU pad omsl.

-aKKypaTHO O0paIarbCcsa CO CTEKISHHOH XHMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHTOH IIOCYABl YOUPATH C
ITOMOIIBIO COBKA M I[ETKH,

-BCce¢ paloThl, CBS3aHHBIE C BBIAECIICHHEM SOOBHTHIX, JEeTYUHX H HelPHATHOIAXHYIIIIX BEIIECTE,
IIPOBOANTH B BEITSDKHOM IIKa(y,

-IIpH OIIPEJIEIIEHHH 3allaxXxa BEIECTB OTBEPCTHE COCYAA Jep:KaTh Ha pacCTOSHHHM 25-30 CM OT IIHIfA,
HAaIIPaBIIId K cede CTPYIO raza IOCTYIATeIbHBIMH JIBIKEHISIMI JIaJJOHH OT OTBEPCTHS K JIHILY,

-IIpH HaJIMBaHHHM PEaKTHBOB He HAKIIOHATHCS HaJ COCYAOM BO H30eKaHHME ITONaJaHHs OpBI3T HIH

HAaCTHIL Ha JITHITO HIIH OOCKAY. IIPH pﬂBﬁ&EHEHIHI KOHIICHTPHPOBAHHBIX KHCIIOT BJIMBATh KIICJIIOTY B BOAY,

- NOKYMEHT NnoarnvucAH
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-TOpsSiUHE TIPEAMETEI MOKHO CTaBHTh TOIBKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY I
IPYTYIO CIIEIHAILHYIO ITOJICTABKY,

-HEeIIb34 OB 30BATHCA AeKTpoIprubopaMi 6e3 COOTBETCTRYIOINETO HHCTPYKTAXKa. IIPH BKIIFOYEHHH HX B
CETh Hellb34 JIeprKaThCs 3a MeTaJUIHJYe CKHe ITpeAMeTHI (TPyObl, KPaHbI H T.II.). 3allpelacTcs BKIIKOYATh H
BBIKIIFOUATh AIEKTPONPHOOPEl MOKPBIMH PYKaMH, a TakKXe II0IIb30BaThCd HEHCIIPABHBIMH  HITH
HMEIOIIHMH OTOJIEHHEIE IIPOBOJAA TTPHOOPaMIL,

-3allpelaeTcs IPHHHUMATh IHIY B XHMHYECKOH 1a00paTOpHH U ITHTH BOAY M3 JIaOOpaTOPHOH ITOCYIHL.
--KaTerOpHYECKH 3alpelaeTcs IIpodoBaTh peakKTHBEL Ha BKYC,

-IIpH TIOIMAJAHHHM HA JHMI0 WM PYKH OpPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHMS BOMOH
IIPOMEITE CIIa0BIM PACTBOPOM COJBI. INEINOYH CIEAYET CMBIBATH 0 TEX IOP, ITOKA YYAaCTOK KOXH, Ha
KOTOPBIH OHa IIoIania, He IepecTaHeT OBITh CKOIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PacTBOPOM YKCYCHOI
KHCIIOTBl H HAJIOKHTh ITOBSI3KY H3 BaThl, CMOYEHHOH 3%-HBIM PacTBOPOM IIEpMaHIaHaTa Kaiusd (M3
arTeyKH B 1a0OpaHTCKOH KaeIphl);

-II0 OKOHYAHHH padoThl BRIKIIIOUHTh M3 CETH BCE 3JIEKTPOITPHOOPEI, MEPEKPHITH ITOJauyy r'a3a U BOJBI B
nmadopatopHio H yOopars pabdouee MeCTO,

-000 BCEX HECYACTHBIX CIIYYasX HEMEUIEHHO COOOINAaTh MPEIOAaBaTeIIO HIH 1a00paHTy.

Il PARKMHYECKAA YdCiib.

OmneIT Nel. Onpepenenne pH pacteopa.

A. O3HakKOMBTECH C IIpaBHIAMH pPaldoTel Ha pH-MeTpe, MoOnb3ysAck HHCTPYKIHEH K Impudopy. C
ITOMOIIBI0 pH-MeTpa ompenermre 3HaueHe pH HERTPaIbHOIO, KHCIIOrO H IEIOYHOIO pacTBOPORB. [
5TOr0 B TPH CTaKaHYHKa HaJIEHTE COOTBETCTBEHHO MHCTHIUIHPOBAHHYIO Boxy, 0.1 H pacteOp
XJIOPOBOAOPOAHONH KHCIOTHE H 0,1 H pacTBOp THAPOKCHAA HATPHI H H3MEPhTe ¢ IMOMOINB0 pH-MeTpa
pH cpempl. Pesynerare! 3armamnure B a0y 1.

B. CogepxumMoe KaXaoro M3 CTaKaHOB IIPEABIAVIIErO OIBITA pa3lieHre B TPH ITPOOHPKH. [JoOaBkTE B
KaXKIVI0O M3 TPEX IPOOHPOK IO 2-3 KalulM HHAHKATOPOB, COOTBETCTBEHHO:. IJIAKMyCa, METHIIOBOIO
OpaHkeBoro H (eHondranenHa. OIpelelInTe OKpacKy HHAHKATOPOB B 5THX pacTBOpaX. PesyibTarel

ornbITOB A u B opopmirTe B BHIE TaOTHIEI.

HMupukarop;, Cpena

nokasaHHsa pH-MeTpa HenrrpammHas Kucmas [IemouHas

[IBeT makmyca

3HaueHne pH

[ lokazaHis

1_.1.-1.- _ T
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3HaueHne pH

[ lokazamisga

pH-MeTpa

[IBeT

deHondTanenHa

3HaueHne pH

IIokazanmnsa pH-MeTpa

B. Jlna npudmxkeHHOro ompeneiaceHHsa pH pacTBopa HCITONB3YHTE YHHBEPCAIBHBIE HHIHKATOPEL,
ITPEJICTABIIIONIHE COOOH CMECh HECKOIBKHX HHIHKATOPOB C PasMYHBIMH OOJIACTSIMH II€pexojia, HIIH
VHHBEPCAIILHYIO HHAHKATOPHYIO Oymary. Ilo 1mpumaraeMol K HeH HHIMKATOPHOH IIKaje
yCTAaHABIIMBATh, IIPH KaKHX 3HaYeHIIX PH HHAHKaTOpHAasa OyMara OKpaIlHBacTCsa B TOT HIIM MHOH I[BET.
CTEKIIHHOH TIIAJIOYKOH IIEpPeHeCHTe 2-3 KaIUIH HMCCIEAYEMOIO pPacTBOpa Ha VHHBEPCAIBHYIO
HHIHKATOPHYIO OyMary. CpaBHHTE OKPACKY €IIE€ CBIPOro IITHA ¢ IIBETHOH IIKAJIOH, CAenanTe BRIBOJ O
ITPHOIIIKEHHOM 3HaueHHH pH TeX JKe pacTBOPOB, KOTOPEIE HCCITOIB30BAINCE B OIBITaX A U b.

OmnpIT Ne2. OmnpeneneHue pH cpeaibl THAPOTH3YIOIHXCS COJIEH.

B 4HCTO BEIMBITBIE ITPOOMPKH BHECHTE IIMIATEIIEM ITO INEMOTKE XJIOPHIAa HATPHs, KapOoHaTa HaTPHA,
cynb(ara aMMOHHS. JloOGaBeTe 3-5 MII JAHCTHJUIHPOBAHHOH BOJBI H, BCTPSXHBAS, PACTBOPHTE COJIM.
BHectn 2-3 Kaliin HHAMKATOpa H, CPaBHHBAs I[BET HHAHKATOPa C IBETHOH TalJMIIEH, OIPEHEIHTE
sHaueHHe pH pacTtBopa comm ¢ TOYHOCTRIO A0 1-2 emwmmmiel pH. HMHamkaropami MOryT OBIT:
METIWIOPAHXK, JTaKMyc, (peHOI(TallenH, THMon(TaaeHH H Ap. OmpenennB pH cpeasl B IpoOHpKe,
HaAITMIIIHTE HOHHOE H MOJIEKYIISIPHOE YPaBHEHHE THIPOIH3A.

OnpIT Ne3. JIeHCTBHE PacTBOPOB IHAPOIIM3YIOIIMXCS COIeH Ha METAJLIEI.

B pactBOp XmopHaa aMMOHHMS BHECHTE I'PaHVIIY aTFOMHHHS IWIH I[HHKA. TaKOH K& OIBIT IIPOBEIHTE C
pacTBOpOM KapOoHara HaTpHs. [loueMy B 3THX CIIyYasX METaIUIbl PacTBOPSIOTCA? OOBSCHHTE OIBIT U
COCTABbTE YPABHEHHS PEaKI[HII.

OnpIT Ned. 'HAPOII3 KHCIIEIX CONIEH.

B 1Be nmpoOupKH BHECHTE ITO IenoTKe conen Na,CO; u NaHCO;. Jlo6aBrTe 2-3 MI JHCTIUIHPOBAaHHOH
BOJIbI M 2 KaIUIM HEOOXOIHMOI'0 MHAHKAaTOopa. OTMEThTE OKpPACKy PacTBOPOB, OOBSICHHUTE Pa3IHUNs B
sHaUeHMSX PH 3THX pacTBOpOB. COCTABhTE HOHHBIE H MOJIEKYIISPHBIE YPABHEHHS THIPOITH3A.

OmnpIT Nod. CABHT paBHOBECHS THAPOIIH3A.

B mpobupky HanenTte 0,5-1,0 M1 pacTBOpa COIM a30THOKHCIIOIO BHCMYTa M ITOCTEINEHHO pa30aBIIsiTe

PacTBOP AHCTIIIMPOBAaHHOH BOAOH. BroiaaeT OelbIi 0calOK OCHOBHOH COJIM.

CocTaRsTe T A GKYMENT HOBMVGAR T ™==-5=7pTe HECKOJIBKO Kallellb a30THOH KHCJIOTHEI. UTO
, 3MNEKTPOHHOW NOAMUCHIO | 5
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OnpIT NeG. BirstHHe TeMITEpaTyYPEl Ha THAPOIHS.

Hamelite B mpoOupky 2-3 xarm eHondTamenHa. Harpeiite pacTBop A0 KurieHH. OOpaTHTe BHHMAaHHE
Ha H3MEHEeHHS OKpacKH HHJIHKaropa. JlamTe OOBSICHEHHS, COCTaBHB HOHHOE H MOJEKYIISPHOE
ypaBHEHHS THAPOIH3a. YTo HaOmo1aeTe IpH OXJTakIeHHH?

Kakoe BIMSHHE HA CTEIleHh THIPOIH3a OKA3BIBAET ITOBHIIIEHHE TemIiepaTyprl? Kak msmeHserca pH-
pacTBOpa”?

OnpIT No7/. I1OIMHBIN THAPOIIS.

K pactBOopy XjopHga, HHTpaTa HIH CcyIb(aTra aMMOHHSI IIPHIEHTe pacTBOp cojbl. HaOmopaiite
BBEIJICJIEHHSI ITY3BIPBKOB rasa H oOpasoBaHHe ocaika. Jlante oObscHeHHe. (COCTaBbTE YPaBHEHHSI

pEElICL[Hﬁ B MOJICKYIIIPHOM H HOHHOM BHJC.

Ipebosanua K oghopmieruro 1adopamopHoi pad omst u_omuenty:

| BrirmonHeHHe nabopaTOpHBIX padoT COIMPOBOXKIAIOT 3allHCsIMH B JIabopaTOpHOM KypHane. Ha
THTYIILHOM JIMCTE JIa0OPAaTOPHOrO JKYpHala JOIKHEI OBITH IIPEACTABIIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMHIIH S H HHHITHAJIBL Y4YaIlerocs, HoMep Kypca H IT'PYIIIbl, YUeOHBIH IOfI.

2.OTYeT O BBIIOIHEHHOH JIa00paTOpHOH padoTe JOIIKEH COAEPKATEH CIIEAVIOIIHE CBEICHHS:

*HOMeDP PadoTHI U €€ Ha3BaHIE,

*I1aTy BRIITOIIHEHH S pabOTHI,

*I[e]Ib PadOTHI,

*KPaTKOE TEOPETHUYECKOE OITHCAHIE;

*HOMEP H Ha3BaHHE OIbITA,

*KPaTKOe OIIHCAHHE XOa padOoTHl ¢ YKa3aHHEM YCIIOBHI IIPOBEIEHIS OIBITA,

*PHCYHKH H CXeMBI HCITOIb3YEMBIX ITPHOOPOR,

*HAOIIIOEHH A,

*YPaBHEHH IIPOTEKAIOIIIX PEeaKIHIL,

*pacyéThl, TaOIIHIIEL, I'Pa(pHKIH;

*BEIBO/JIBIL.

3 JIabopaTOpHBIN KYPHAII HYKHO BECTH YHCTO M aKKYPaTHO, 3aITHCH JOIKHBI OBITh JITAKOHIYHBIMII.

4. OT4ET O NMPOBEAEHHOHN padoTe MPOBEPSET H IMOMTHCEIBAET IIPEIIOIaBaTEb.

5. K cmaue 3auéra mo mnadopaTOPHOMY IIPAKTHKYMY JOITYCKAKOTCS CTYAEHTBHI, BBOIOIHHBIIHE H
IIOATICARIIHE YV IIPENOAAaBaTElIl BCE JOMAIIHHE H J1abopaTOpHbIle PadoThI, CHABIIHE KOJIUIOKBHYMEL,
AKTHBHO YYaCTBOBARBIIHE B padoTe CEMHHAPOB.

6.CTyIeHTHI, TIOIYYHBIIHE 3a4ET I10 J1Ta00OpaTOPHOMY ITPAKTHKYMY, AOITYCKAIOTCS K cJaue SK3aMeHa 10
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1. CocTaBbTe ypaBHEHHE THIAPOIH3a CcOJIe B HOHHOH H MoNeKynsapHoi gopMmax: a) KCIO, 6) Na.S10s,
B) Zn(NOs),. YKaKHTe CPELY.

2. Uto HaswIBaeTcda rugpormmizoM? [IpuBeaure MpHUMEPHI CONIEH, KOTOPBIE ITOABEPrarOTCS THAPOIH3Y, H
COJIEH, KOTOPBIE THAPOIIH3Y He IIOABEPraroTcs, H OOBSICHUTE TTIOUYEMY.

3. Kak mpoTekaeT THAPOIH3 CONH, 00pa30BaHHOH: a) CHIIBHOH KHCIOTOH H clIaOBIM OCHOBaHHEM, O)
CHJIbHBIM OCHOBaHHEM H c1a00 KHCIOTOI, B) cTaObIM OCHOBaHHEeM H cI1a00il KHCIIOT O ?

4. IloyeMy pacTBOP HHTPATa allFOMHHHS OKPAIIIMBAETCS B KPACHBIH I[BET IIPH J00aBIEHHH JTaKMyca?

5. Ilouemy pacTBOp CyiIb(pHAA KanHsd OKpalIHBacTICSI B MAIHHOBHIH I[BET IIPH JOOaBIIEHHH
peHondTanenHa?

6. ITouemy pacTBOp X1mopuaa OapHs He H3MEHSET IBET JIaKMyca H (peHoIdTaneHHa?

7. Tlouyemy IpH THAPOIH3e CYIb(HTAa HAaTPHSI HE BHIJAEISCTCS CEPHHCTAs KHCIOTa, a IPH THAPOIH3E
CYyIIb(paTa aTFOMHHHIS He OCaXKIAETCS THAPOKCH aTFOMHHI?

Cnucok JHmepamypst.

1 . MeTtomyecKHe yKa3aHHS 110 BEIITOIIHEHHIO JTaO0opaTOpHBIX padoT 1Mo JucIUIUINHE «HeopraHmyeckas
XUMHS» IJIS CTYAEHTOB HallpaBiIeHHI ITOATOTOBKH 19.03.04 TexHOIOrnsa IMpoayKIMH H OpraHH3aI[isd
OOIIECTBEHHOTO ITMTAHHS.

2. Meromyeckie YKazaHHS I OOy4YarOIUXCsS I10 OpraHM3alHi H IPOBEAEHHIO CaMOCTOSTEIILHOMN
padoTEI 110 AUCIMIUIMHE « HeopraHmueckas XuMHSI» IJIS CTYAEHTOB HalpaBIeHH ITOATOTOBKH 19.03.04
T exXHOIOTHS IIPOAYKIIHH H OpraHu3aIis O0IECTBEHHOIO ITHTaHH 5.

3. .Heopranndeckass XuMHS | OneKTpoHHBIH pecypc| : mabopaTopHbli ImpakTHKyM / C.A. CokomnoBa [H
ap.]. — DnekTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHexkckui ['ocymapcTBeHHBIH ATpapHBIH
Yuupepcuret M. Mmaieparopa Ilerpa llepsoro, 2017. — 93 ¢. — 2227-8397. — PeXuM IOCTVIIA:
http://www.1prbookshop.rw/72709 htinl

4 Heopranmdeckass XUMHS | OIeKTpPOHHBIH pecypc| : madopaTopHslit mpakTHKYM / O.B. J[bsKOHOBa [H

ap.]. — DnIeKkTpoH. TeKCTOBEIe JaHHbIe. — BopoHek: BopoHexkckui ['ocymapcTBEHHBIH ATpapHBIH
YHusepcurer M. Mnmieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PexumM JocTyIa:
http://www .iprbookshop.rw/72708 htiml

JladbopaTopHas padora Ne 9
Tema: OKHCJIHT eJIbHO-BOCCTAHOBHT €JIbHbIE PeaKIHH.
Ileny padomsr: V3ydeHHe OKHCIHTEILHO-BOCCTAHOBHTEIBHBIX PeaKIHiI Ha ITPHMepe peakiii Ha
MIpUMepPe PeaKI[Hil MeTaJIOB ¢ KHCIOTaMH H ITN[eJIOYaMH, BIHSIHHE XapaKTepa cpeJbl Ha OKHCIIHTEIILHO-
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D opmupyemovre Komnemernuuu. OIIK-1.

TEI?QEHH{IIE_CH@H Hacmb.

OKHCIIHTEIbHO-BOCCTAHOBHTEIIbHEIE PEAKIIIIT — 3TO0 PCAKIIHH, COIIPOBOIAIOINHECA IICPEXOJ0OM
JJICKTPOHOB OT OJHHX 4dTOMOB IIH HOHOB K JAPYI'HM, APYI'HMH CIIOBAMIH — 3TO PCAKIIHH, B PC3VIIbTATC
KOTOPBIX H3MCHAIOTCA CTCIICHH OKIICIICHH A 3JICMEHTOB.

CTelleHb OKHCIIEHHS — 5TO 3apdaad aToOMa S3IICMCHT4 B COCIITHCHIIL, BEIYHCIIEHHBIH H3 YCIIOBHOI'O
ITPEAITOJIOKCHH A, YTO BCC CBA3SH B MOJICKYIIC ABJIAIOTCA HOHHBIMH.

CTelleHb OKHCIIEHHS IIPHHATO YKA3bBIBATh ﬂpﬂﬁGI{Dﬁ I_[H(l)pﬂﬁ Had CHMBOIIOM 3JICMCHTA CO 3HAKOM IUIHOC

HJIH MHHYC IlepeJ, Hupoi. Hampimep, ecian cBa3b B MojleKysle HCl HOHHAs, TO BOZOPOJ H XJIOP HOHEI C

sapsgaMu (+1) 1 (—1), cuegoBaTeIbHO
Jlnst Toro 4toOBI paccYHUTATh CTEINleHb OKHCIEeHHS IFOOO0ro sjeMeHTa, HeOOXOZHMO ITONIb30BaThCS

CIIEIVYIOIIIMH ITPAaBIIIAMII.

1. CrerneHp OKHCIEHHS aTOMOB B IIPOCTHIX BEIECTBAX pPaBHA HYIIXO:
(MeTalI B cBOOOTHOM COCTOSIHHH).
2. CremneHp okucneHHS (+1) BO BceX COeIHHEHHSIX HMEIOT INeIOouHBble MeTalabl (IA rpyrmia) o

BOOOPOA., 3da HCKIIOHUCHHCM I'HAPHIOB daKTHBHBIX MCTAJUIOB, I'IC CTICIICHE OKHCIICHHA BOJOPOdd

paBHa (—1), HarmpHMep
3. CrerneHp OKHCIEHHS +2 BO BceX COeJHHEHHSIX HMEIOT MIeNOYHO3eMelbHBle MeTamibl (II A
T'pyIIa).

4. Kucimopom HmMeeT CcTelleHb OKHCIEHHS (—2), BO BCeX COeJQHHEHHSIX, KpoMe IIEPOKCHIOB (

) H pTOpHIa KHCIIOpOAa

5. AHTE@I)HII‘IEGI{HH CyMMd CTelleHeH OKHCIIEHHS BceX YacTHI[ B MOIJICKYJIC PdBHA HYJIIO, 4 B HOHE —

3apsay HOHA — +1-1=0,

6. CreneHb OKHCIIEHHS HOHA 3JIEMEHTA PaBHA 3apsay HOHA: Ca™+ 2Cl'".
7. He crnemyer ImyTaTth ITOHSTHS «BAJIEHTHOCTEY» H «CTEIIEHh OKHCIEHHS». Tak B N., NHj;, N:Hi,

NH-.OH BaneHTHOCTh (KOBaJIeHTHOCTB) a30Ta paBHa TpeM, TaK KaK a30T oOpa3yeT TpH

'NOKYMEHT nOANMCAH 7 17 /IHHa.
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OKHCIIEHHE M BOCCTaHOBJIeHHe. OKHCIIEHHEM HAa3bIBACTCSA OTJauya SJIEKTPOHOB, B PE3VIBTATE YETO
CTEIIEHh OKHCIEHHMS BSJIIEMEHTa IIOBBIINIAETCSA. BOCCTAaHOBIEHHEM HAa3bIBAETCAd IIPHCOEAHHEHHE
BJIEKTPOHOB, B PE3YJIbTATe YEr O CTENEHh OKHCIIEHHS SIIeMEHTA ITOHHKAETCAL.
OKHCIHTENBHBIE H BOCCTAHOBHTEIBHBIE ITPOLIECCHI TECHO CBS3aHBI MeXAY COOOH, TaK KaK XHMHYECKas
CHCTEMA TOJIBKO TOIJIa MOJKET OTJAaBaTh HSIEKTPOHBI, KOIJa Apyrasd CHCTEMa HX IIPHCOEIHHSET
(oxucnumensuo-eoccmarnoeumenvrasn cucniema). 11pHcoe THHSIONAA 3IeKTPOHBI CHCTeMa (oxicaumniens)
caMa BOCCTaHABIHBaeTcs (IIpeBpalaeTcs B COOTBETCTBYIOI[HII BOCCTAHOBHTEINL), a OTJArOIas
BIeKTPOHBI CcHCTeMa (eoccmanoeumens), caMa OKHCIIeTcs (TIpeBpalfacIcsd B COOTBETCTBYIOIIHI
OKHICITHTEID ).
K munuynvim oxucaumenssm OTHOCST:

1. OmemeHtapHbie BemecTBa — Clo, Br, Fs, I, O, O..

2. CoeIMHEHHS, B KOTOPBIX 3JIEMEHTHI ITPOSBIISIOT BHICIIYIO CTEIEHb OKHCIICHHST (OIpelenscTCs

HOMEPOM T'PYIIIIBI) —

3. Karmon H' ¥ HOHEI METAJUIOB B HX BBICIIEH CTEIeHH OKHCcIeHHI — Sn*", Cu**, Fe’' u 1. 1.
K munuynvim eoccman oeumensim OTHOCST:
1. DOremeHTapHBIE BeIlecTBa — MeTaliibl (HaHOOJBINAS BOCCTAHOBHTEIbHAS CIIOCOOHOCTh Y
II[eTIOYHBIX MeTaluIoB), H,, C, CO.

2. CoemHHeHT [, B KOTOPBIX 3JIEMCHTBL IIPOABIISIOT  HH3IIYHO  CICIICHb  OKHCICHIIA - —

3. MoHBI MeTAIOB HU3IIEH cTelleHH oKuclieHus — Sn”", Cu', Cr’*, Fe™.
OKHCIIHTEIILHO-BOCCTAHOBHTEIIbHAS [IBOHCTBEHHOCTb. CoeldiiHeniiss evicuieil cmeneHii OKLCAeHA,
MIPHCYINEH JaHHOMY 3JeMEHTY, MOI'YT B OKHCIIHTEIIFHO-BOCCTAHOBHTEIBHBIX PEaKITHIX BBICTYIIAThH
TOMLKO B KaueCTBe OKHCIHTENIeH, CTelleHb OKHCIEHHT 3IeMeHTa MOXeT B 3TOM ClIyyae TOJIBKO
IMOHMXKAThCA. (Coedunenus Husuieil cmeneHu  okxucaeHus MOIYT OBITb, HaoOOOpPOT, TOJBKO
BOCCTAHOBHTEIISIMH, 3JeCh CTelleHb OKHCIEHHS »JeMeHTa MOKeT TOJIBbKO IIOBBIINAThcA Ecm ke
BIeMeHT HaXOIHTCS B IIPOMeXYTOUHOH CTelleHH OKHCIIEHHS, TO €r0 aTOMBI MOI'YT, B 3aBHCHMOCTH OT
YVCIIOBHH, IPHHHMATh 53IeKTPOHBI, BEHICTYIIaS B KadyecTBe OKHCIIHTENIS HIH OTJaBaTh SIeKTPOHEI,
BBICTYIIas B KaYeCTBE BOCCTAHOBHTEII.

Tak, HalmpHMep, CTEIEHb OKHCIIEHHS a30Ta B COeQHHEHISIX H3MEHSIeTCs B ITpefieniaXx oT (— 3) mo (+95)

] AOKYMEHT MNOAMNUCAH
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COeqHHEHHS C ITPOMCAKYTOUHBIMI CTCIICHAMIT OKIHCIICHIA da30Tda MOI'YT BbICTYIIATE B KaAHUCCTBC
DIGIGJIHTEHE‘]?I? BOCCTAaHABIIHBASICh JO HH3IIHMX CTeIleHEH OKHMCIICHIA, HIIH B KdaUCSCTEBC EGCCTHHGEHTEHEﬁ:
OKHCIISIICH O BBICIIIMX CTEIleHEH OKHCIEHHS

Meton AJIEKTPOHHOI'O OanaHca YPaBHHBAHITA OKHCIIHNTEIIbHO-BOCCTAHOBHT CJIIBHBIX pEElKL[I]ﬁ
3AKJIFOYACTCHA B BBIITOIIHCHHIT CIICAVIOIICIO ITPpaBIIIA. HHCIIO 3JICKTPOHOB, OTAdHHBIX BCCMIT HYaCTHIIAMH
EGCCTHHGEHTEHEﬁ:, BCCI'ld PABHO I CIIY JIICKTPOHOEB, ITPHCOCAHHCHHBIX BCCMIT HdCTHITaMIL OKHCIIMTEeleH

B JJaHHOH PEAKIIHIL.

QObopydosarue u mamepuaibl.

PeakTHBEI, HEOOXOAMMEIE IS JaHHOH PadoThI, BRICTABJISIOT Ha ITOJKH J1a00paTOPHBIX CTOIOB. Penkue

PEaKTHBEI, KOHIIEHTPHPOBAHHbEIE KHCIOTHL H INEIIOYH, ITaXy4YHe BelllecTBa (HaIIpHMEDP, CEPOBOLOPO/,
OpOMHasI BOZa M JIP.) XPaHAT B BRITSDKHOM IIKaQy.

OCHOBHasI XHMHYECKas IocyAa: IMPoOHPKH (B INTAaTHBE), KOJIOBI, XMMHYECKHE CTaKaHBI ITOCIIEe PaOOTHI
TI[ATEIIPHO BBIMBITH, BECHI C PA3sHOBECOM, ITPHOOPHI, HCIIOIb3yeMas JUIS IIPOBEIEHHS OTIEIBHBIX
1a0opaTOPHEIX padoT, BEIAAETCS M CHAeTCS YHcTas 1abopaHTy.

Texnuka d esonacHocmil NPy 6bLNOJIHEHUN J1ADOPAMOPHOIL DA OmbL:

-aKKypaTHO oOpallaTbCcq CO CTEKISHHOH XIMMHYECKOH ITOCYAOH. OCTAaTKH pa3OHTOH IOCYALI YOUPATh C
ITOMOII[BIO COBKA M IETKH,

-BCe paboOTHl, CBSA3AHHBIE C BEIJEIIEHHEM SIOBHUTBIX, JIETYUMX M HEIIPHATHOIIAXHYIIHMX BEIECTBE,
IIPOBOAHNTH B BEITSDKHOM IIKa(y,

-IIpH  OIIPeJelIeHHH 3allaxXa BEINEeCTB OTBEPCTHE cOCyAa Jep:KaTh Ha paccTosHHM 25-30 c¢M OT JIHIfa,
HaITpaBIssd K ce0e CTPYIO rasa IoCTYIAaTeIbHBIMH ABIKEHHSAMH JIaJJOHH OT OTBEPCTHSA K JIHILY,

-IIpH HaIMBAHHH PeaKTHBOB HE HAKIIOHATHCS HaJl COCYAOM BO H30eKaHHE IIOTAaJaHHUs OpBI3T HIIH
YACTHI[ Ha JIMI[O HIIM OHEXIAY. ITPH pa30aBIeHHH KOHI[EHTPHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BONY,
HO He Hao0OopoT,

-TIIpH HarpeBaHHH ITIPOOHPKH HE JIEPKATh €€ OTBEPCTHEM K ce0e WIH B CTOPOHY COCe/ld. HE HAKIIOHAThCS
HaJl HarpeBaeMOH KHJIKOCTBIO BO H30€eKaHIe TT0MalaHu €€ Ha JIHI[0, PYKH WIH OJIEKIY,

-TOPSIYHE ITPEAMETHEI MOKHO CTaBHTh TOIBKO HAa acOECTOBBIH KapTOH, acOESCTHPOBAHHYIO CETKY I
IPYTVIO CIIEIHAIBHYIO ITOJICTaBKY,

-HEIb34 ITOJIb30BATHCS AIEKTPOIIpHOopaMi 0e3 COOTBETCTBYIOINETO HHCTPYKTAKa. IIPH BKIIFOUEHHH HX B
CETh Hellb34 JIePKaThCs 3a MeTaJUIHYe CKHe ITpeMeThI (TPyObl, KPaHbI H T.II.). 3allpelacTcs BKIIKOYATh H
BBIKIIFOUATEh SBIIEKTPONPHOOPEI MOKPBIMH PYKAaMH, a TakXke II0JIb30BAaThCS HEHCITPABHBIMH  IUIH
HMEIOIIHMH OT'OJIEHHEIE IIPOBOIA IIPHOOpaMI,

ANOKYMEHT NMOANNCAH
SNEKTPOHHOW NnoarncCbio . _
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-IIPH TIOMAJAHHH Ha JMI0 WM PYKH OPBI3T KOHI[EHTPHPOBAHHBIX KHCIOT IIOCIIE CMBIBAHHS BOIOH
ITPOMBITE CIIaOBIM PACTBOPOM COJIBL. IMEIOYL CIIEAYET CMBIBATh JO TEX IOP, ITOKA YYACTOK KOXH, Ha
KOTOPBIH OHa ITOITala, He MEPeCcTaHeT OBITh CKOJIb3KHM, 3aTEM IIPOMBITH CIIaOBIM PacTBOPOM YKCYCHOH
KHCJIOTBl H HAJIOKHTh ITOBSI3KY H3 BaThl, CMOYeHHOH 3%-HBIM pacTBOPOM IepMaHIaHaTa Kalaud (M3
arTeyKH B 1a00paHTCKOH KadeIphl);
-1I0 OKOHYAHHH PadoThI BEIKIIFOUHUTE H3 CETH BCE 3MEKTPOITPHOOPE], IEPEKPHITh ITOIavy ra3a M BOJBI B
nmadopatopHio H yOopars pabouee MeCTO,
-000 BCEX HECYACTHBIX CIIYYasIX HeEMEIEHHO COOOIATh MPEIO aBaTeIk0 WIH JTa00paHTy.
Ilpakmuueckan uacnb:
OnsIT Nel. BraumoieHCTBHE METAJIJIOB ¢ KHCIIOTaMH H II[eJIOYaMH.
M3yueHHe B3aHMMOJeHCTBHA IMHKA C pPacTBOpPaMH CEePHOH  KHCIOTHI (pa3z0aBIeHHOH H
KOHILIEHTPHPOBAHHOH) H C PaCTBOPOM INETOYH. B KaKI0M OITBITE B ITPOOHPKH HaJIeHTe 2-3 MII pacTBOpa
KHCJIOTBI HIIH IETOYH M OPOCHTE 110 OJHOH I'PAHYIIE I[MHKA.
Pasz0epurtech, KaKOH HOH B KaXJIOM CIIyyae SBISETCS OKHCIHTENIeM. BO BCeX ONBITaxX ¢ OKHCIIHTEIILHO-
BOCCTAHOBHTEJIGHBIMH PEAKIHAMH COCTAaBbTE 3IeKTPOHHO-HOHHBIE CXEMBI, HaHJHTe KO3((HIIHEHTHI
ITPH OKHCIIMTENIE H BOCCTAHOBUTENE, OIPENCTIHTE CPpeday IMPOTeKaHH I IIPoIecca, ITOABEAHTE HTOT B BHIE
HOHHOI'0, 3aTEM MOJIEKYIISIPHOI'O YPABHEHI.
OmnpIT Ne2. BnussHHe XapakTepa Cpebl Ha OKHCIIHTEIbHO-BOCCTAHOBHTEIIBHBIH ITPOIIECC.
A. IIpoeemute peakipro KMnOy4 + Na,SO3; +  — B KHCIOH, HEHTPAJIBbHOH H INEIOYHOH cpefax. s
3TOro B IMPOOHPKY K 2-3 M1 pactBopa KMnO, 1rpHOaBbTE KHCIIOTH WIH INEIOYH H BHECHTE INEIIOTKY
com Na,SO;. BCTpsaxHHTe WM IlepeMelllanTe pacTBOp B ITpoOHpKe. B mepBoM ciydae oOpasyercs
OeciBeTHe MnSO,, BO BTOPOM BERIOIafaeT Terpadopara HaTpHS ocagokK MnO,, U B IIETOYHOH Cpelie
oOpasyeTrcs 3en€HBIH pacTBOp K>MnO,.
b. OmnpenemiTe, B kKaKoH cpefie (HEHTpalIbHOMH, KHCIOH HIIH INETOYHOH) Oy IyT IMpOoTeKaTh PeaKI[HH.
MnO. +KI+ —
CrCl; + B, + —
B meproMm ciyyae B IIPOOHPKY BHOCAT INEIMOTKY cyXoro mopornka MnO., 3ateM pactBopa Kl nu
OIPENEIISIOT CPEAY PEaKI[HH.
OrnbIT Ne3. OKHCIIHTEIRHO-BOCCTAHOBHUTEIFHA S JIBOHCTBEHHOCTD BEIIECTB.
A. K mnoakucneHHOMY pa30aBjIeHHOH KHCIOTOH pacTtBopy KMnO, mpobaBpTe m0 oOeclBeUHBaHHSI
pactBopa NaNO.. K mogkHciIeHHOMY CEpHOH KHCIOTOH PacTBOPY HOAMIA Kamms J00aBbTE HEMHOIO

pactBopa NaNO,. UeM oOBIACHSIETCS BO3HHKAIOIIEE OKpalllMBaHHe pacTBopa? Kakora pombs NaNO; B
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KHCIIOTOH PacTBOPY HoAHAa Kains qodapbTe HeOonpioe KonudecTBO H-O,. Uto mpoucxoaur? Kakora
pors H-O; B sTOoM crnydae? OOpaTHTe BHHMAHHE Ha COCTABIEHHE 3IIEKTPOHHO-HOHHEIX CXEM C
YUACTHEM IIEePOKCH]Ia BOIOPO/IA.

OmnbIT Ne4. Peakiiny caMOOKHCIeHHSI-CaMOBOCCTaHOBIEHH S (I CITP Ol OPITHOHHP OBAHH).

Kpucramwink rojia pacTBOpHTE B HEOOIBIIIOM 00BEME PacTBOPA IIETOUH ITPH CI1aO0OM Har pEBaHIH.
3aKOHYNTE YPaBHEHHE PEAKI[HH:

[+ NaOH —NalOs+ ...

Peakiius MUCIIPOIIOPIIHOHHPOBAHUSA HJET B INENOYHOH cpelie. ECM ITONYYeHHBIH IIOCIE PeaKI[HH
PacTBOP ITOAKHUCIIHTD, TO PeaKIH IIPOHAET B 0OpaTHOM HaIlpaBJIeHHH. [ I[poBephTE 3TO Ha OIIBITE.

OnpIT Nod. BHYTPHMOIIEKYIISIPHOE OKHCIIEHHE-BOCCTAHOBIIEHHE.

[T]ermoTKy KpHCTAIUNIHMKOB JHXpOoMaTa aMMOHHS ITOMECTHTh B (pappOpOBYIO YaIlleyKy H HarpeTh A0
Ha'ana pasioKeHIL OOpaTHTe BHHMAHHE Ha XapakTep OOpasyIOIIXCS IIPOAYKTOB H 3aKOHYHTE
YPaBHEHHE PEAKI[HH:

(NH4)2CIEO? — Cr,05 + N, +

[IpaBmina TexHHKH Oe3omnmacHOCTH. CoOOMIOfaHTe OCTOPOKHOCTH ITPH padoTe ¢ KOHIEHTPHPOBAHHOM
CEPHOH KHCIIOTOH, 0OCOOeHHO ropsuei. He gorryckarire rmoramgaHus e€ B Ir71a3a H Ha KOXKY.

Tema: "OKHCIHTEIFHO-BOCCTAHOBHTEIbHBIE PEAKIHH " .

[Ipobnemuasa curyaumsa I. B pesynerare IOIy4YeHHS ITPOMBIIIUIEHHBIM CIIOCOOOM a30THOH KHCIIOTHI
BeIegeTca NO. PaspaOoraiite crioco0 xkuakodasHoro okmciaeHHsS NO g0 Oolee BBEICOKOH CTeIleHH
OKHCIIEHHS a30Ta, COEJHHEHHE JTOIDKHO OBITh YCTOHYMBBIM.

[Tpobnemuasg curyarusa II. B IpoMBIIDIEHHBIX CTOYHBIX BOJIaX HMeeTcs (propuja Bojopoma. Kaxim
COeHHEHHEM HaJI0 MMOIeHCTBOBATh, YTOORI ITOTYYHTH HepaCTBOPHMOE coeJHHEeHHe (pTOopHAa?
[Ipobnemuas curyarms III. B crounol Boje pTopHa HOH ocaXxJeH B BHA CaF. IIeMeHTHOH ITBUIBIO,
coctas KotopoH CaO - CaS, cpema kucnasa. Kakon ras OyAeT BRIAEISTHCS IIPH OCaKICHIH ?

Kaxmm oKHcIHTEIEM HEOOXOAHMO ITOAEHCTBOBATE, YTOOKRI 00e3BPEAUTh 3TOT ras?

Tpebosarua xk ogho CHUI0 J1adopanmopHou padomsl i1 omuyemy.

1. BrInomHeHe nmadopaToOpHBIX paboT COIMPOBOXKIAIOT 3aIlCSIMH B J1a00paTOpHOM KypHane. Ha
TUTYIIBHOM IJIHMCTE JIaDOPATOPHOIO JKYpPHala JOMKHEI OBITH IIPEACTABIIEHBI. Ha3BaHHE YHIBEPCHTIETA,
(paMIIIN ST H HHHIHAJIBL YYAI[eroc s, HOMep Kypca H I'PYINIbl, Y4eOHBIH IO,

2.0OTYET O BBHINIOIHEHHOH TabopaTOpHOH padoTe JOIKEH COAEPKATE CIEAVIOIIHE CBEIEHHS:

*HOMeD padoTHI U €€ Ha3BaHHE,

*JaTVy BBITIOJITHCHHA pﬂﬁGTBI;

SNEKTPOHHOW NOANMUCHIO
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*HOMED H Ha3BaHHE OIIBITA,

*KpaTKOE OITHCAaHHE XOJ1a pabOoTHI ¢ YKa3aHHEM YCIIOBHH ITPOBEIEHIS OIThITA;

*PHCYHKH H CXEMBI HCIIOIB3YEMBIX IIPHOOPOE;

*HaOIFOJeHH T,

*ypaBHEHHS IIPOTEKAFOIIIX PEAKIIHI

*PaCYETHI, TaOIHIIBL, TPaHKH;

*BBEIBOJIHI.

3.JIabopaTOpHBIN KYPHAII HYKHO BECTH YHCTO H aKKYPAaTHO, 3aIlHCH JOIKHBI OBITh JTaKOHHYHBIMH.

4.OTYET O NMPOBEAEHHOH padoTe MPOBEPSET H ITOAIHCEIBAET ITPEIIONABATEND.

5.K cmaue 3auéra 1o aadbopaTOpHOMY IPAKTHKYMY IOITYCKAXOTCS CTYIEHTEHI, BBIIIOIHHBIIHE H
IIOATIMCABINIHE YV IIPEIOAaBaTENd BCE JOMAIIHHE M TabopaTopHble PadOTHI, CHABIIMNHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIE B padOTE CEMHHAPOB.

0.CTYIEHTEI, ITOIIYYHUBIIHE 3aUET IT0 1a0OpaTOPHOMY IIPAKTHKYMY, JOITYCKAIOTCS K cAadye SK3aMeHa
10 KYPCY HEOPTaHHYECKOH XHMHI.

KonumponsHsle 6onpocet :

1. OKHUCIHTEIM M BOCCTaHOBHTEIH

2. Knmaccndukarpss oKHCINTeIIbHO—BOCCTaHOBHT EIIBHEIX PeaKI[H

3. OCHOBHBEIE ITpaBHiIa cocTaBineHuss OBP

4. O01rHe 3aKOHOMEPHOCTH IpoTeKaHHs OBP

5. OcHoBHEBIE cxXeMbl OBP

5.1. CXeMa BOCCTAaHOBIIEHHS IIEpPMAHTaHAT OB

5.2. CxXeMa BOCCTAHOBIIEHHSI XPOMATOB/OHXPOMAaTOB

5.3. PaznoxeHne HHTPaTOB

5.4. OKHCIIMTEIIPHBIE CBOHCTBA A30THOH KHCJIOTEI

5.5. BzanMoaeHCTBHE METAIIJIOB C CEPHOH KHCIIOTOH

Cniicok JiHmepamypbl.

] MeTtommueckiie yKa3aHHS 110 BBEINIONIHEHHIO J1a0OpaTOPHBEIX padoT II0  JHCI{HIUIHHE
« Heopranmye ckas XuMHsD») IJIS CTYAEHTOB HaIlpaBJIeHHS ITOATOTOBKH 19.03.04 TexHOomorus nmpoyKiH
H Opra”HHu3aIs o0IeCTBEHHOI'O ITHTAHHS.

2.Meroamyeckie yKazaHHSA I OOYYAIOIIXCS 10 OPraHM3al[MH H IIPOBEAEHNIO CAMOCTOSTEIhHOM
paloTHI ITO AUCIMIUIMHE « Heoprammueckass XuMis» I CTYASHTOB HaIpaBIeHH ITOATOTOBKH 19.03.04
T eXHOIOrM MPOAYKIMMH H OpraHH3alis O0IeCTBEHHOIO ITHTAHH .

3. Heopranudeckass XuMHS | OIeKTPOHHBIH pecypc| : madopaTopHslil mpakTHKYM / C.A. CokojoBRa [H

op.]. — DnIeKkTpoH. TeKCTOBEIe JaHHbIe. — BopoHek: BopoHexckui ['ocymapcTBeHHBIH ATpapHBIH
YHuBepcurer uM. Mmmaieparopa llerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocryiia:
L TP BN E) Byt Wi e R VAT T EY SESY, |
" AOKYMEHT NOAMMCAH

INEKTPOHHOW NOANUCHID ;] : mabopatopHsIil mpakTHKYM / O.B. J[pAKOHOBa
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MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHUS POCCUUCKOU GETEPAITUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIBHOE YUPEXJEHHWE
BBICHIEI'O OBPA3SOBAHHK A
«CEBEPO-KABKA3CKUU ®ENEPAJILHEIM VHUBEPCUTET»

[Iaruropcxit HHCTHTYT (proman) CKOY

Metoauyeckne peKOMEeHAALUH

I10 OpraHH3al[HH CaMOCTOATENIBHOH padoThl 00y HaroIHXCA
10 JHCLHIUTHHE « X FIMITH>
IIJIA CTY IEHTOB Harlp aBJIeHHA MOJMOTOBKH /CIIEL[HAIBHOCTH
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BBEJAEHHUE

[{[enpr0 ITOATOTOBKH K CAaMOCTOSTEILHOMY H3YYEHHIO JIHTEpaTyphl II0 TeMaM JHCIIHIUIHHBI
SBISIETCS coOeceoOBaHHE C IIpellofaBaTelleM II0 OTYeTy (YCTHOMY). 3ajadaMH IIPpH ITOATOTOBKE K
CaMOCTOSATEIILHOMY H3YYEHHIO JTHTEPATYPHI IO TeMaM JUCIHIUIHHEI — KOHCIIEKTHPOBAHHE CTYAEHTOM
KOHCITEKTOB.

CaMocTrosarellbHasE paboTa IIpeyCMAaTPHBAET CIEAYIOINHE BHABI: CaMOCTOSATEIIBHOE H3YUYeHHE
JIHTepaTyphl II0 TeMaM, ITOATOTOBKAa K IPaKTHYECKHM 3aHSTHSM, ITOJIOTOBKAa K KPYITIOMY CTOIIY IIO
TEMaM.

BEINonmHEHHE 3alaHHI TI0 CaMOCTOSATEIIbHOH padoTe IMO3BOIIET CTYEHTY 3aKpEIHTh 3HAHHSI H
MIPHOOPECTH MPAaKTHYECKIE HABBIKH B 00ITACTH SKOIIOTHH.

T mocTHKeHHS BBICOKHX Pe3yJIbTaTOB YCBOEHHS Y4eOHOIO MaTepHalla II0 Kypcy « XM
OakamaBpaM HeOOXOJHMO OCO3HAHHO IIOAXOAHTh K BBIMOIHEHHIO 3aJaHHH JUIS CaMOCTOSATEIbHOI
palboTHl, BHUMATEIbHO 03HAKOMHTBCS ¢ PEKOMEHIOBAHHOH OCHOBHOH H JOIOIHHTEIbHOH IIHTePaTyPOH.

bakamaBpaM HEOOXOMHMO IIOMHHTBb, YTO ILEJBIO ITPAKTHYECKHX 3aHSATHH I10 JHCLIHILIHHE
« XUMHSD SBIISIeTCS 0000IIeHHe H CHCTeMaTH3aIH I TeOpeTHYe CKHX 3HAHHI, TTOTYYEeHHBIX Ha JISKIHIX, a
Tak)kKe IPHOOpeTeHHe IIPAKTHYECKHX YMEHHH H HAaBHIKOB. B 3TOH CBS3H Ha CeMHHapax JOIKHO OBITh
OpPraHH30BaHO COTPYAHHYECTBO OaKaIaBpOB H IPEIOJaBaTells, HX B3aHMOIIOMOINb, KaKIbIH OaKaIaBp
TOJDKEH OCO3HABATh, YTO MMEET ITPaBO Ha HHTIEIUIEKTYAIIbHYIO aKTHBHOCTbD, OBITh 3aHHTEPECOBAHHBIM B
TOCTHKEHHH OOIIEeH I[EIIM CEMHHAPOB, AOIKEH IIPHHHMATh Y4YacTHE B KOIUIEKTHBHOH BBIPaOOTKeE
BBIBOJIOB H PeHIEHII, B YCIIOBHAX COBMECTHOH paOOTHI 3aHHMaTh aKTHBHYIO ITO3HITHIO.

B xojie TOAroTOBKH K 3aHATHSAM OaKalaBpaM clIeAyeT YUYHThCS TOYHO BBEIPakaTh CBOH MBICITH B
TOKIaJle HIIH BBICTYIUIEHHH IIO BOIIPOCY, aKTHBHO OTCTAaHBaTh CBOKO TOUKY 3PEHHS, apr'yMEHTHPOBAHO
BO3pakaTh, OIPOBEPraTh OMHOOYHYEIO ITO3HIIHIO.
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1. O0Imas XxapaKkTepHCTHKA CAMOCTOATEIbHOH PadoThbl 00YYAONHXCH NPH H3YYe HIH
JUHCITHILIHHBI (MOIYJIS1) « X HMHSD)

JucigpmmHa « XHMHES» OTHOCHTCS K JucIpoimHaM bioka b1.0O.12 u oceanBaeTcs CTyIeHTaMH
B TeueHHe 108 yacoB. Ee 0CBOEHHE IPOUCXOANUT BO 2 CEMECTPE.

0 4YacoB OTBOJATCS Ha ayAHTOpPHEIE (POPMBI PpabOTHI (JIEKIMH H IIPAaKTHYECKHE 3aHSITHSI),
KOTOPEBIE IIPOBOASTCS IIPH HEIIOCPEACTBEHHOM VUYACTHH TIPEIofgaBareliss H 95,25 4acOoB OTBOIUTCS JJIS
CaMOCTOSITEIIbHOM,, HJIH BHEAYIUTOPHOH, Pa0OTHI CTYIEHTOB.

Ha mnepeoM ararie HeoOXOAHMO O3HAKOMHTHCS ¢ pabodeH IIporpaMMOH JHCI[HIUIHHEL, B KOTOPOH
PacCMOTPEHO COAEPKAHHE TEM IMTPAKTHUECKHX 3aHATHH AHUCI{HMIUIHHEL, BHIBI CaMOCTOSATEIIFHON padoThl,
TaKHe KaK:

- CAMOCTOSTEIIPHOE H3YUEHHE JIUTEePaTYPhI 10 TEMAaM,

- TIOATOTOBKA K J1a00paTOpHOMY 3aHSTHIO.

KaXapIi BHJ caMOCTOSTEIIFbHOH Pa0OThl HMEET IIEIH U 3aJauml.

[lensMH CaMOCTOSITEIIBHOIO HM3VUEHHS IJIUTEPATYPhl SBIISETCA OBIAJICHHE  CIIEIYIOIIHMI
KomrteTeHI[HsMH Ol TK-1 .

3agaun caMOCTOSTEIIbHOH padOThI (pOPMHPYIOIIHE KOMIIET€HI[HH:

- CITIOCOOHOCTH K CAMOOPraHH3aIii H caMOo00pa30BaHHIO;

- TOTOBHOCTh YCTAHABIHBATh M OIIPEAEIIATh IIPHOPHTETHI B c(epe IPOH3BOACTBA ITPOYKI[HH
IINTAHHSL, OOOCHOBEIBATH ITPHHATHE KOHKPETHOI'O TEXHHYECKOI'O PEIMIEHHS IPH pa3padOoTKe HOBBIX
TEXHOIIOTHYECKIHX ITPOI[ECCOB ITPOM3BOACTRA MMPOAYKINMI IMMHTAHHI, BBEIOHPATh TEXHHYECKHE CPeJCTBa U
TEXHOJIOTHH ¢ YYETOM BKOJIOTHYECKHUX TTOCIEICTBHI X ITIPHMEHEHH.

BERIMMOITHEHNE 33JaHUI IT0 CAMOCTOSTEILHOH padoTe MO3BOJIIET CTYAEHTY 3aKPEIHTh 3HAHHS H
ITPHOOPECTH IIPAKTHYECKHE HABLIKU B 00JIACTH SKOJIOTHI.

Ka)xap1i BHJ CaMOCTOSATEIbHONH Pa00TEI HMEET OIpeIelIeHHBIE (DOPMBI OTUYETHOCTH.

2. ILnan-rpaduk BbINOJIHEHHSI CAMOCTOATEJIHLHOH PadoThI

Kojbr Cpeacrea H OO0BEM YacOB, B TOM YIHCIIE
pearn3yeM TEXHOIIOTHH CPC KoHTakT Bcero
BIX OIIEHKH Has
Bun gesreIbHOCTH
KOMIIETEHI] paborta
- CTYIEHTOB
HI, TIpernoaa
HHIHKATOP BaTeJIEM
a(oB)
2 ceMecTp
OIIK-1 [logroroka K OTueT 0,81 0,09 0.9
1abopaTOPHEIM ITHChMEHHBIH
paboTaMm
OIIK-1 CaMOCTOSITEIIbHOE CobecegoBanu | 84915 9,435 0435
H3YVUEHHE JIHTEPATYPEI e
1o TeMaM Ne 1-18
HMrtoro 3a 2 ceMecTp 85,725 9,525 95,25
HUtoro | 85,725 9,525 95,25
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[I[pomexyTouyHasg arTecTalii B (QopMe HSK3aMeHa IIpeJycMaTpHBaeT  ITPOBeJcHHE
O0sm3aTeNIbHOH SK3aMEHAI[MOHHON ITPOIEAYPHL.

4.MeToaguueckHe PERKOMEHIAINNHH 110 H3Y'YCHHID TECOPETHYIECKOI'0O MATCPHAJIA

[Ipn pabore ¢ mMTEepaTypHBIMM HCTOUYHHKAMH BaXKHO YMETH ITPAaBIUIBHO YHMTAaTh, IIOHHMAThk H
3aIIOMHHATH ITPOYHTAHHOE. J[JIS ITOHMMAaHH S CIIOKHOI'O TEKCTA BaKHO He TOIIBKO OBITh BHHMATEIIEHBIM
IIPH YTEHHH, HMETh 3HAHMSI H YMETh HX IPHMEHSTH, HO H BIAAETh OIPEAEIIEHHBIMH MBICIIHTEIbHBIMI
nmpueMaMH. OJHMH M3 HHX COCTOHT B KpaiiHe Ba)KHOCTH BOCIIPHHHMATh HE OTAEIbHBIE CJIOBa, a
MIPEIJIOKEHNS H JTaKe LETIbIEe TPYIIILI IIPEIJIOKEHHIH, T. €. a03allpl.

[Ipu paGote ¢ mHUTepaTypoil HCIIOIL3YIOTCS BBRIIHMCKH (00sS3aTeIbHOE YCIOBHE BBIOTHCOK — TOUHOE
yKa3aHHE HCTOYHHKA H MeCTa, OTKYJa 3TO BBITHCAHO). [{eecooOpa3HO BEIMHCKH JelIaTh Ha KapTOYKax,
yro OO0NneryaeT MxX XpaHeHHe M HCIIOIb30BaHHUE. [IpH 3altoTHeHHH KapTOYeK CIEAYEeT YVUHTBIBATEH, YTO
IBa CaMOCTOSTIEIBHEIX BOIIPOCAa 3aHOCHThL Ha OJHY KapTOYKY HEIb34, T.K. 5T0 3aTPYAHHT HX
KIacCH()HKAI[HIO H XpaHeHHe. KapTroyka JolmKHa coep kaTh 0003HAYEHHE ee COJAEp KaHIsI, HOMEP HIH
(P, YKa3bIBAIOM[HI €€ MECTO B KapTOUKe, ATy 3aloHeHHI, OHOmMorpadHuecKie JaHHBIE. 3aITHCH
Ha KapTOUYKe CIEQYyeT pacrojlararh Ha OJHOH CTOPOHE, OHH JOJIKHBI OBITH YETKHMH H JOCTATOYHO
ITOTHBIMH. [IpH BRITIMCBEIBAHHH IHUTAT KpailHe BaKHO COXPaHATh aOCONMIOTHYIO TOUHOCTH IIPH IEepedayum
MBICIIEH aBTOpa, CTaBHTh HX B KaBBIYKH. IIporyckn B IHTaTe JOITYCKAKOTCS (OTMEYaroTCs
MHOTOTOYHEM), HO OHH HE JOJIKHBI M3MEHSATh CMBICIIA BHICKA3BIBAaHHS. [[HTaTa 0OsSI3aTEIIBbHO JIOIKHA
OBITH CHa0OKeHa YKa3aHHEM HCTOYHHKA.

B mporecce paboTel HaJ M3YYAEMBIM MAaTepPHAIIOM COCTABIISIETCS IUIAH B IENSX Oolnee YETKOro
BBISIBIEHHH CTPYKTYPBI TEKCTa, 3allCH CHCTEMEBI, B KOTOPOH H3JIaracT MaTepHal MTAaHHBIH aBTOp,
ITOATOTOBKH K BBICTYIUIEHHIO, a TaKKe IS HAITHCAHHS KaKOH-TTHOO paloTHI, 3aIliCH CBOMX MBICIEH C
HOBOH CHCTeMaTH3al[HEH MaTepHala. B INIaHe MOI'YT BCTpeyaThCS OTJENbHBEIE IH(PBEl H IPyTrHe
(axTHYEeCKHE CBEJCHIS, KOTOPEIe XOTSI H He SBIISIOTCS COOCTBEHHO INTAHOM, HO TIOMOTAIOT B OyIyIIEM
ero HCITONIb30BAHHH (K IIPHMEPY, ITPH BHICTYIDIEHHH).

[IpH M3yYeHHH TEOPETHYECKOIO MaTepHaia TpeOyeTcs COCTaBIEHHE KOHCIIEKTA.

KoHcmeKT — 3TO Kparkas IMMCbMEHHAs 3alllCh COAEP/KaHMSI CTaTbH, KHHTH, JIEKI[HH,
MpeJHa3HAYeHHBIE I TIOCIEAYIOINErO BOCCTAHOBIEHHS HH(MPOPMAIMH C Pa3IHYHOH CTEMEHBIO
ITOJTHOTHI.

KOHCIIEKT — 3TO CHCTeMaTHYeCKas,, JJOTHYEeCKH CBS3HAS 3aIlHCh, OOBEIMHSIONIAS IUIaH, BEITTHCK,
TEe3HCHl WM, II0 KpaiHeH Mepe, JBa M3 STHX THIIOB 3aIlHCH. VICXOIS M3 OIMpedeleHHs, BBIIHCKH C
OTJEIPHBIMHI ITYHKTAMH IIJIaHA, €CIIH B I[EJIOM OHHM HEe OTPa’kKaroT JIOTHKH IIPOH3BEAEHHS, €CIIH MEXKIY
OTJIEJIBHBIMI YaCTSMH 3aIlICH HET CMBICIIOBOH CBS3H, — 3TO He KOHCIIEKT. B KOHCIIEKT BKIIFOYAIOTCS HE
TOJILKO OCHOBHEIE ITOJIOKEHHS, HO H JIOBOIBI, HX OOOCHOBBIBAIOIIHE, KOHKPETHEIE (DAKTHL H ITPHMEPHIL,
HO 0e3 HX IMOJAPOOHOr0 O CAHH .

KoHcIIEKTHPOBaHIE MOKET OCYILECTBIISTHCS TPEMS CITOCOOaAMH:

- IHTHPOBaHHE (TTOJTHOE WIH YaCTHYHOE) OCHOBHBIX ITOJIOKEHHI TEKCTA,

- TIepegadya OCHOBHBIX MBICIIEH TEKCTa « CBOMMH CIIOBAMI,

- CMEILAHHBIN BapHaHT.

Bce BapHaHTHI IPEeITONararoT HCIIOIb30BAHHE COKPAIIIEHHIT.

[IpH HarmicaHHH KOHCIIEKTA PEKOMEHAYETCS CIIeAYIOIIA s ITOCIe0BATEILHOCTS:

1. IlpoaHamms3upoBaTh coAcpKaHHE KakAOro (parMeHTa TEKCTa, BBIAEIIIS OTHOCHTEIBLHO
CaMOCTOSTEIbHBIE TI0 CMBICITY,

2. BrIgemuTs H3 KaXKI0H YacTH OCHOBHYIO HH(OPMAIIHIO, YOPaB H30BITOYHYIO;

3. 3ammcarh BCIO BaXKHYIO JJIS ITOCIEAYIOMIETO BOCCTAHOBIIEHHS HH()OPMAIIHEO CBOHMH CIIOBAMH
HIIH IIUTHPY S, UCITOIBL3YS COKpAIIe HIS.
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TekcTyaJIbHBIM COCTOMT M3 OTHACIBHBIX aBTOPCKHMX IHTAT. HeoOXognmMo TOIBKO YMEHHE
BBIJIEIATH (ppasbl, HECYINHE OCHOBHYIO CMBICIOBYIO HAarpy3Ky. OTO ITPeKpacHBIH HCTOYHHK JOCIOBHBIX
BBICKA3bIBAHHI aBTOPa H IIPHBOJHMEIX HM (paKTOB. T eKCTyalIbHBIH KOHCIIEKT HCITONIL3YETCS JIIHTEIbHOE
BpeMsL

IlltaHoBBIH — 5TO KOHCIIEKT OTJIENIbHBIX (PparMEHTOB MAaTEpHalla, COOTBETCTBYIOIINX Ha3BAaHH M
IIYHKTOB ITPEIBAPHTEIIRHO pa3padoTaHHOro IraHa. OH YUMT ITOCIENOBATEIIRHO H YETKO H3JIaraTbk CBOHU
MBICIIH, paboTaTh HaJ KHHTOH, 0000m[asl cojepkaHHe ee B (pOPMYIIHPOBKaX IUIaHA. TaKOH KOHCIIEKT
KpaTOK, ITPOCT H SCeH II0 cBoeH (opMe. OTO JenaeT €ro He3aMeHHMBIM ITOCOOHEM ITpH OBICTPOH
ITOATOTOBKE JIOKIIAJ1a, BEICTYIUIEHHS.

CBo00AHBIN KOHCIIEKT — HHAHBHAYAIIbHOE H3JI0KeHHEe TEKCTa, T.€. OTPpaXkaeT aBTOPCKHE MEICIIH
yepes Ballle COOCTBEHHOE BHJIcHIE. TpedyeTcs AeTalbHasa ImpopadoTKa TEKCTa.

CBOOOJHBIN KOHCIIEKT IIPEACTABIISIET COOOH COUYETAHHE BBITHCOK, I[UTAT, MHOTAA TE3HCOB, YaCTh
€ro TEKCTa MOXKET OBITH CHAOKEHA IUIAHOM. OTO HaHOOJIee ITOTHOIEHHBIH BHJI KOHCITEKTA.

Temarnyecknii KOHCIEKT — H3IOKEHHe HH(MOPMAIIMH IO OJHOH TeMe H3 HeCKOIbKHX
HCTOYHHKOB.

CocTaplieHHe TeMaTHYeCKOr0 KOHCIIEKTa YUHT padoTaTh HaJ TEMOI, BCECTOPOHHE OOYMBIBA €€,
aHAJIM3UPYS Pa3IHYHBIE TOYKH 3PEHHS Ha OJHMH M TOT K& BOIpoc. Taxkum oOpasoM, 3TOT KOHCIIEKT
oOreryaer padboTy HaJl TEMOH IIPH YCIIOBHH HCITOIb30BAHHA HECKOIBKIX HCTOYHHKOB.

OdopmiieHe KOHCIIEKTA

1. HaspaHHe KOHCIIEKTHPYEMOI'O ITPOH3BEAEHIA (HIH €r0 YaCTH) M €r0 BBIXOAHBIX JAHHBIX, T.€.
ouGmHorpaduueckoe OMHicaHHe JOKYMEHTA.

2. IlmaH Tekcra.

3. Hzmoxenne HauOoJlee CYIIECTBEHHBIX IIOJIOKEHHH H3y4YaeMOro MaTepHana (Te3HCHI)
MOCTIeOBATEILHO H KPaTKO CBOHMH CIIOBAMH HJIH B BHJE IIHTAT, BKIKOYAasd KOHKPETHBIE (PaKThI H
ITPHMEDEI.

4. CocTaBmsig KOHCIIEKT, MOKHO OTJEIBHBIE CIIOBA H IENbIE IIPeIOKEHI ICAaTh COKPAIEHHO,
BBITTHCEIBATEH TOIBKO KIIFOUEBEIE CIIOBA, IIPHMEHSTE YCIIOBHBIE OO03HAUEHHS.

5. YroOwl (opMa KOHCIIEKTa KaK MOJKHO Oolee HaIJDIAHO OTpaXkala ero cojiepKaHHe,
pacrionaranTe ad3ambl «CTYIEHbKAaMH» ITOJOOHO ITYHKTaM M IIOMIVHKTAM IlIaHa, ITPHUMEHSHTE
pasHOOOPasHEIE CITIOCOORI ITOMYEPKHUBAHISL, HCIIONIB3YHTE KapaHallli 1 PYYKH Pa3sHOr o I[BETA.

6. Hcnomb3yiiTe pedepaTHBHBIH CIIOCO0 H3IIOKeHHS (HAIlpHMep: «ABTOpP CUHMTAaeT...»,
«PACKPBIBAET...» ).

7. CoOCTBEHHBIE KOMMEHTAPHH ITOJIarafTe Ha IOJISX.

MTOTOBBIM IIPOAYKTOM CaMOCTOSTEIILHOIO H3YVUYEHHS JIHTEPATYPBI II0 KOHKPETHHIM TEMaM
SIBIIIETCS KOHCIIEKT, CPeJCTBOM OLIEHKH JAaHHOI O BHA JAESITEILHOCTH — cOOeCceJOBAaHIE, TECTHPOBAHIIE.

MeTtoan4yeckHe peKOMEHIANNH K CAMOCT 0ATEeJIbHOMY H3Y4YeHHI0 TeM Ne 1-18.
BonipochI 1151 codece 10BaHUA
ba30BbIN YPOBEHDb
Tema 1. OCHOBHEIE TTIOHITH I XHMHH . 3aKOH SKBHBAJIEHTOB. | a30BbIe 3aKOHBI
1. Xymvmdeckass CHMBOIIHKA.
2. BaxHeHIIe KJIacChl HEOPTaHHYECKHX BEIIECTB.
3. HoMeHKIIaTypa HEOPraHHYECKHX BEIIECTB.
4. XHUMHYECKHE PacUeTHI.
Tema 2. Ctpoenne aromMa. Ilepuomueckiri 3akoH J[.M1. MeHaeneeBa
1. IlmaHeTapHas MOJEIIL ATOMA.
2. KBaHTOBas TEOPHS CBETA.
3. IlpenmnomnoxeHus ae bpors.
Tenta3 Egﬁﬁéﬁ?ﬁﬁﬂ'ﬁ‘g&m“-“-"-"-‘-‘-*-"*“- =TSN TePHCTHKH. BHABL XMMHYECKHX CBSA3EH
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1. OCHOBHEIE 3aKOHOMEPHOCTH IIPOTEKAHNI XHMHYECKHX ITPOIIECCOB.

2. IlperpaltieHHT SHEPTHH IIPH XHMHYECKHX PEAKIHIX.

3. Tepmoxymusg. TepMOXHMHYECKHE YPAaBHEHIA.

Tema 5. XuMH4YeCKast KHHETHKA. XHMHYECKOE PaBHOBECHE.

1. 3aBHCHMOCTEH CKOPOCTH PEAKI[HH TO IIPHPOALI pear HPYIOLIIX BEIIECTB.

2. CKOpPOCTP PEaKii B IeTEPOreHHBIX CHCTEMAX.

3. LleHHBIE peaKI[HH.

Tema 6. O01HE CBONCTBA PACTBOPOB

1. XapakTrepHCcTHKa pacTBOPOB. IIporiecc pacTBOpeHHS.

2. I'mapaThl M KpHCTAJIIIOTHAPATHI.

3. PacteopuMoOCTS. IlepechIlieHHBIE PACTBOPHL.

Tema 7. PacTBOPEI 3IIEKTPOIINTOB

1. OcoBeHHOCTH PacCTBOPOB COJIEH, KHCIIOT H OCHOBAHHH.

2. TeopHs 3MeKTPOITHTHYECKOH JHCC OL[H AL

3. IIporecc auccorargim.

Tema 8. OKHCIIHTEIIFHO-BOCCTAHOBHTEIBHBIE ITPOIIECCHL. DJIEKTPOXHMHYECKHE CHCTEMEI

1. OKHCIIEHHOCTH aTOMOB 3JIEMEHTOB.

2. Cra”HgapTHBIH BOLOPOIHBIH IEKTPO/I.

3. 3aKOHEI HNEKTPOIIH3A.

Tema 9. DneMeHTEI OpraHHYeCKON XUMHH. OpraHHyecKHe, 3JIIEMEHTOPraHHYECKHE H
HEOPraHHYeCKHE TTOTHMEPEI

1. Kimaccudukarmsa opraHH4ecKHX cOeJHHEHHS.

2. KpeMHHI OpraHHYeCcKHe COeqHHEHI.

3. DJIEMEHTOOPTraHHYECKHE TTOJIMMEPEI.

Tema 10. OOr11He CBOHCTBA HEMETAIUIOB.

1. Bomopoxa. @usHuecKHe CBOHCTRA. .

2. Bogopon. IIpuMeHeHHE.

3. Boga. @HU3HYeCKHE CBOHCTHA.

Tema 11. OO01mas XapakTepHCTHKA IO PYIMILI TAJIOTEHOB

1. Xnop HaxoXKIeHHe B IIpHpPOe, (H3HYECKIe CBOHCTBA. [IprMeHeH e,

2. XJIOpOBOJOPOA M COISHASI KHCIIOTA.

3. DTop, OpOM H HOZ.

Tema 12. KHcinopoa u ero cBoHCTBa

1. HaxoxmeHHe B IIPHPOJE, ITOITYUEHHE.

2. DHU3HYECKHE CBOHCTBA.

3. IIpumeHeHHEe KHCIIOPOAA.

Tema 13. Cepa u ee CBOHCTBA.

1. HaxoxkneHue B mpupojie (pH3HYeCKHe CBOHCTBA. [IpHMeHeHHe.

2. Oxcup cepsl (IV). CepHucTasa KHCIIOTA.

3. CBONCTBa CEPHOH KHCIIOTEI H €€ MPaKTHYECKOE 3HAUYSHHE.

Tema 14. CepoBogopon H CYIIb(HIBL

1. HaxoxmaeHHe B IIPHPOJE.

2. DHU3HYECKHE CBOHCTBA.

Tema 15. A30T H aMMHaK.

1. HaxoxkneHue B MpHpoe, PH3HIECKIE CBOHCTRA.

2. XHUMHYECKHE CBOHCTBA. [IpHMeHeHHE.

Tema 16. OKCHIBI a30Ta H a30THAS KHCIIOTA. B3aUMOAEHCTBHE a30THOH KHCIIOTEI ¢ METaJIaMH
H HEMETAJIJIAMH.

A nﬂﬁﬁaﬁﬁﬁﬁ?’ﬁﬁu’lﬁﬁﬁﬂﬁﬂ'"m"ﬂ' ~rotreres | IpHMeHeHHe. 2. COIH a30THOH KHCJIOTHI.
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Tema 18. Oxcupg xpeMuns (IV) H kpeMHHEBasI KHCIIOTA.

1. KpemHII 1 ero CBOHCTRA. XHMMHYECKHE CBOHCTBA. [IprnmMeHeHTe.

2. KpemHmii 1 ero cBoiicTBa. HaxoXaeHue B IIpHPoJe, (PH3HYECKHE CBOHCTRA.

3. Okcup kpemvurs (I'V) 1 KpeMHHeBas KHCIIOTA.

IloBbIIIEHHBLINA YPOBEHD

Tema 1. OCHOBHBIE ITOHSTHS XHMHH. 3aKOH 3KBHBAJICHTOB. | a30BEIE 3aKOHEBI

1. MonsapHeIii 00beM BEINECTRA.

2. OmpeeneHne MOISPHBIX MACC BEIECTB, HAXOIAIIIXCSA B ra3000pa3HOM COCTOSHIIH.

3. IlaprmansHOe JIaBJIEHHE ras3a.

Tema 2. Crpoenne aroMa. [leprnomuecknr 3akoH .M. MeHaeneera

1. IToHsTHE O KBAHTOBOH MEXAHHKE.

2. KBaHTOBO-MeXaHHUYECKas MOJIEIIh aTOMA.

3. CriocoOBI 3aITHCH 3JIEKTPOHHBIX KOH()HTYPaIHi aTOMOB HOHOB.

Tema 3. XumH4uecKas CBs3b. OCHOBHBIE XapPaKTEPHCTHKH. BHIBI XHMHYECKHX CBI3EH

1. Ompenenenne cocTaBa KOMIIJIEKCHOI'O HOHA.

2. HoMmeHKIaTypa KOMIUIEKCHBIX COeIHHEHITH .

3. PaBHOBeCHS B pacTBOpPaxX KOMIUIEKCHBIX COeIHHEHIII.

Tema 4. OCHOBHBIE ITOHSTHS TEPMOAHHAMHKH. XHMHYECKasI TEPMOJHHAMHKA

1. DakTOpkI, ONPEAEISIOIIHE HAIIPABIIEHHE IIPOTEKAHH S XHMHYECKHX PEaKI[HIH.

2. DHTporms 1 sHeprus 1 mdoca.

3. DOHeprud [ eIbMIoNblIia.

Tema 5. XuMH4YeCKasa KHHETHKA. XHMHYECKAS PABHOBECHE.

1. HeoGpatumMele n oOpaTHMBIE PEaKI[HH.

2. XHUMHYECKOE paBHOBeCHE. KOHCTaHTAa XHMHYECKOT O PaBHOBECHSL

3. CMerreHne XUMHYECKOro parHOBecH . [ IpuHipar ne [laTense.

Tema 6. OO1IHIe CBOHCTBA PaCTBOPOB.

1. Ou3zHYecKHe CBOHCTRA BOJIBI.

2. JlnarpamMma cOCTOSIHH S BOJIBI.

3. XHUMHUYECKHE CBOHCTBA BOJIBI.

Tema 7. PacTBOPEI 3IIEKTPOIIHTOB.

1. CHIIBHEIE 3JIEKTPOIHTHI.

2. NOHHO-MOJIEKYIISIPHEIE YPABHEHHS.

3. IIponsBeneHHE PaCTBOPHMOCTH.

Tema 8. OKHCIIHTEIIFHO-BOCCTAHOBHTEIBHBIE ITPOIIECCHL. DJIEKTPOXHMHYECKHE CHCTEMBI

1. IIpinmeHeHHE MeTOAA 3JIEKTPOHHO-HOHHOTIO OalaHca IIPH pa3siIHYHBIX PEaKI[HIX CPEIbI.

2. XHUMHYECKHE HCTOYHHKH TOKAa. AKKYMYIISTOPEHI.

3. DIIeKTpOXHUMHYECKas IOIapH3alis. [lepeHarpsoxkeHHe.

Tema 9. DneMeHTEI OpraHHYeCKON XUMHH. OpraHHyecKHe, 3JIEMEHTOPraHHYECKHE H
HEOPraHMYECKHE TTOJIHMEPEI

1. TeopHsa XMMIYECKOTO CTPOEHHS OPraHMYeCKIX COEIHHEHHI

2. @ocdopopraHHYeCKHE COETHHEHHS

3. HeopraHmyeckue IOIHMEDEHI.

Tema 10. OO1pe CBONCTBA HEMETAJUIOB.

1. Bogopox. XmmMirdecKHe CBOHCTBA.

2. Boma. XumMiH4ecKHe CBOHCTRA.

Tema 11. OO01mas XapakTepHCTHKA IO PYIMILL TAJIOTEHOB

1. Xmop nomnydeHHe, XUMHYECKHE CBOHCTRA.

2. ComH COJISIHOM KHCJIOTHL, KaueCTBEHHAS PeaKIHs Ha XIIOPHT HOH.

T (o T o] 1. "1 -['r-"."!""'."_!' T T T Y Ly s b Mok d Mfclac.e .ol
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2. Okcuyp ceprl (VI). CepHas KHCIIOTA.

3. Comnu cepHOH KHCIOTHL. KadecTBeHHasa peakIsI Ha CYIIb(aT-HOH.

Tema 14. CepoBogopon H CYIIb(PHIBL

1. [lomydyeHne, XHMHYECKHE CBOHCTBA.

2. I[IpuMeHeHHE CEpPOBOIOPOIA.

Tema 15. A30T H aMMHaK.

1. Cormn aMMOHHS H MX CBOHCTBA, KaUeCTBEHHAS PEAKIIAL.

2. XMMHYECKHE OCHORBHI ITPOH3BOACTBAa AMMHAKA.

Tema 16. OKCHIBI a30Ta H a30THAS KHCIIOTA. B3aUMOAEHCTBHE a30THOH KHCIIOTEI ¢ METaJIaMH
H HEMETAJIJIAMH.

1. A30THAS KHCIIOTa: XHMIYECKHE CBOHCTRA.

2. BzanMmoielcTBHE a30THOH KHCIIOTHI ¢ METAJUIaMH H HEMETaJUIaMH.

Tema 17. YImepoa H ero CBOHCTBA.

1. Commu yronpHOH KHCIIOTHI.

2. KayecTBeHHAas peakinisa Ha KapOOHAaT-HOH.

Tema 18. Oxcupg xpemunsg (IV) 1 KpeMHHeBas KHCIOTA.

1. IIoHSTHE O KOIJIOMIHEIX PacTBOPAX.

2. CoimH KpeMHHEBOH KHCJIOTHI.

3. [lonmyyeHHe cTEKIA H IIEMEHTA.

5. Meroan4yeckne YKazaHus (1o BHJIaM padoT, IpeaycMoT peHHbIX padodeil mporpaMmoi
JHCIHHILTAHLI (MOIY.JIS)

CamocmosnieibHoe 6blNo/IHeH1e 3a0AH LIl

3amaHisgd H VIIPaXHEHHS I CaMOCTOSTEIIBLHOH paloThl IIPEHMVIINECTBEHHO COJEPKATCS B
y4eOHO-MeTOAHYECKOM KOMIUIEKCE JUCIHILIMHEL (METOAHYECKHX YKa3aHHSIX K CEMHHAPCKHM 3aHSITHSIM
H METOAHYECKHX VYKa3zaHHSIX II0 CaMOCTOSTEIIbHOH paldoTe CTyZeHTOB). Kpome Toro, 3afjaHHsi H
VITIpaXKHEHNS MOT'YT ITpeIaraThCs IIPeroJgapaTellsIMi Kadeapsl, BEAYIMHMH CEMHHAPCKHE 3aHSITHSA. Ha
TIEKIHAX IIPETofaBaTelld TaKKe Jar0T 3aJaH s IS CAMOCTOSTEIBHOM PabOTHI.

B paMKax caMOCTOSTEIBHOH PaboThI CTYAEHTHI CaMH MOI'YT IIpeIararb COOCTBEHHBIE TEMEI H
() OpMBI BEITIOIIHEHHS 33 [aHHHH.

CHmaya 3aJaHHs TIPOM3BOAMTCS IIPEMOJaBaTEII0, BEAYINEMY CEMHHAPCKHE 3aHATHS, B
YCTaHOBRJIEHHBIE HM CPOKH.

B cocrape MeTOAMYECKHX YKa3aHHH K CEMHHAPCKHM 3aHATHSAM IIPeAYCMOTPEHBI PEKOMEH TAI[HH
I1O ITOATOTOBKE K CEMHHAPCKOMY 3aHATHIO. [IpH BEIMTOTHEHHH paloOTHl CTYAEHTHI MOI'YT HCITONIB30BATh
HE TOIBKO METOJAHYECKHE VKa3aHHS I10 PEIIEHHIO 3aJady, HO H [IpPyrHe MaTepHainbl Y4eOHO-
METOIMYECKOI0 KOMIUIEKCA.

Tpeboeanusa k oghopmienitio 3a0anitil

3aaHHs II0 CaMOCTOSATEJIbHOH paboTe MODKHBI OBITh O(OPMIIEHEI B COOTBETCTBHH C
TpeboBamsivu ['OCT 7.32-91 (MCO 5966-82). CTpaHHIBI TeKCTa JOIKHBI COOTBETCTBOBATh (pOpMaTy
A4 (210 x 297 Mm).

Texkcr 3amaHnii JAOIDKEH OBITH BBIOIOTHEH Ha OIHOM CTOPOHE IIHCTa € IIPHMEHEHHEM
KOMITBIOTEPHBIX VCTPOMCTB. IIpH MCIIOIB30BAaHMH IIEPCOHAIBHOTO KOMIBIOTEPA PEKOMEHIYETCS
HCITONIB30BaTh cpey Windows, pegakrop Word. IlapaMeTphl JJOKyMeHTa CIIEIYIOIIHE: HHTepBal — 1,5,
Kerb (pasmep) — 14, mpudt — Times New Roman. OyHKIHSA IepeHOca CIOB oOs3aTelnbHa. 1 eKCT
CIIEAYET IeYararh, cCOOIIOas CIeAVIOIHE pa3sMepPHI IIONIeH: jieBoe - 30 MM, ImpaBoe - 10 MM, BepxHee -

20 v, HIDKHee — 20 M.

H NOKYMEHT MOONUCAH \HHIBI, COAEepIKaIllel oOrjIaBjieHHe paldoTel, H
] ANEKTPOHHOW MNOANUCHIO [€M VIJIY JIHCTA. THTYIBLHBIH IIHCT BKIIFOYAETCS B
‘Ceptucbukar; 12000002A633E3D113AD425FB50002000002A6 |
I'Bna,ueneu: [LlebGayxoea TateAHa AnekcaHapoBHa FHAX CTpaHIIipl HE HYyMEpYIOTCA. HHH}GGTP&HIHI?
| TAEIbHBIX CTPAaHHIAX, BKIIIOYAOTCA B OOIIYIO
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TeKCT OCHOBHOH 4YacTH padOThl MOKET IMOAPA3ME/ISIThCS Ha pasHelbl H IoApasfcibl. Kaxmabeli
pa3den ciueQyeT HauMHATh ¢ HOBOH CTAHMIIBI. Pa3lensl H Imoapasaenbl JOKHE HMETh HAHMEHOBAHIIE -
3arOJIOBKH, B KOTOPBIX KpPaTKO OTpakKaeTcsd OCHOBHOE COJEp’KaHHEe TeKCTa. 3arOlIOBKH Pa3IelioB
MTHITYTCSA CHMMETPHYHO TeKCTY IIPOITHCHBIMH (3arfllaBHBIMH) OYKBaMH H BBIJASISIOTCS JKHPHBIM
IMPH(PTOM. 3arojIOBKH IIOAPa3JeloB IHINYTCS C ad3alja CTPOYHBIMH OyKBaMH, KpPOME IIEPBOH —
IIPOITHCHOM H TaKKe BBIIEISFOTCS KHPHBIM IIpH(pTOM. COKpallleHHOe HallHCaHHEe CIIOB B 3arOJIOBKax He
noryckaeTcs. IIepeHOCHl CIIOB B 3arolOBKaxX HE JOIYCKAroTCd. TOYKY B KOHIIE 3arOJIOBKA HE CTaBAT.
Ecmi 3arojiloBOK COCTOHMT H3 JABYX H 0o0jlee IMPeIIOKEHHH, HX Pa3Ie/lIroT TOYKOH. [lomuyepkiBaHie
3arOJIOBKOB He JOITycKaeTcsa. PaccTosHHe MeX Ty 3aroloBKaMH paszeia (IToapa3ziera) H ITOCHeYEOIIHM
TEKCTOM JOJIKHO OBITH PaBHO OJHHAPHOMY MeXCTPOUYHOMY HHTepBany (10 MM), a paccTOSHHE MEXKITY
3arOJIOBKOM ITOZpaseria H ITOCIeIHEH CTPOKOH IPEeabIAVILETO TeKCTa — 2-M OJHHAPHBIM Me KCTPOUHBIM
HHTepBanaM (15 nvmM).

B Texcre He HOIKHO OBITH PHCYHKOB M TaOmHi] Oe3 CCBUIOK Ha HHMX. PHCYHKH M TaOIHMIBI
PAaCIIONIararTCcs B TEKCTe Cpa3y IOCIE CChIIOK HAa HMX. PHCYHKH JOMIKHBI HMETH ITOSCHSIOIIYIO HAIITHCh
— Ha3BaHME PHCYHKA, KOTOpas ITOMEINAaeTcsa oA HHM. PHCYHKH 0003Ha4yaroTCs CIIOBOM «PHcy». Touka B
KOHIIe Ha3BaHMS He CTaBHTCI. PHCYHKH clelyeT HyMepoBaTh ITOCIeA0BaTeIEHO apaOCKHMH IH(PaMH B
CKBO3HOM IIOPSIKE B IIpejenax BCeH paboTHI.

[{ndpoBoii MaTepHall IlelecooOpa3sHO OQOPMIIITE B BHje TaOmmiml. Kakmas TaOmiiia JomkHa
HMETh 3ar0IIOBOK, KOTOPKIH JOIKEH OBITH KPAaTKHM H OTpakaTh COAEPKHMOE TaOIHIkI.

Hap HaspaHmeM cIpaBa InOnercsd clIoBO «TalOmmiia» ¢ IIOPSAKOBEIM HOMEPOM apadCKIMH
I[HppaMH B CKBO3HOM MOPSAIKe B ITpeieniaX Beeit paboThl. TeMaTHUeCKHI 3arOlIOBOK ITHIITYT CTPOYHBIMH
OyKBaMH, KpPOMe IIEPBOH IIPOITHCHOH. B KOHIE 3arojiIoBKa TOYKY HE CTaBar. Talimily ClIeayer
pasMellaTh Tak, YTOOBl ee MOKHO OBIIIO YHTATh Oe3 IMOBOPOTa pabOThI HIIH JKE C IIOBOPOTOM IT0 YACOBOIH
cTpenke. Tadmmary ¢ OONMbIIMM KOIHYECTBOM CTPOK JOITYCKAETCS IIEPEHOCHTh Ha APYIVIO CTPAaHHILY.
[Ipn mepeHoce TalmOIbl, Ha CIEAYIOLIIEH CTPAaHHIIE IOBTOPSIOT €€ INAlKy M HaJ HeH IIOMEINaroT
HaJIIHCh «IIpomomkeHne 1adn.» ¢ yKazaHHEM HOMepa. EcCiIH Imarnka TaOIMIIBl TPOMO3AKAS, TO BMECTO
Hee ¢ TIEpeHeCeHHOH YacTH B OTAeIbHOH CTPOKe IIOMEMal0OT HOMeP rpad.

[IpmmoxeHne odopmiIseTcsd Kak IIPOAOIIKEHHEe OCHOBHOH YacTH 3aJaHHS, pacIlionaraercs B
IIOPSIAKE TTOSBIIEHHS CCHIIIOK B TeKCcTe. Kaxmoe NnpiIokKeHHe JOIDKHO HAYMHATLCS C HOBOH CTPAHHIIBI H
HMeTh COJEpKaTellbHBIH 3ar OJIOBOK, HalleyaTaHHBIH KHPHBIM IIPH(GTOM. B ImpaBoM BepxXHEM YIIIy IO
3arOJIOBKOM TIPOITMCHBIMH OyKBaMH IleyaTtaeTcsa ciIoBO «lIpmimokeHuey. Hymepaimsa pasaenos,
IIYHKTOB, TaOJMI[ B KaKI0M ITPHIIOKEHHH CBOSL
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1. MeToauuecKkne yKa3aHHS IO BEIMTOITHEHHIO J1a0OpaTOPHEIX padoT 10 AUcCIpIUIMHE «OO0Inas u
HeOpraHHYeCcKas XUMISD IS CTYAEHTOB HaITpaBIeHH MOATOTOBKH 19.03.04 TexXHOIOrHS MpOAYKIIHH H
OpraHm3aiHs o0IeCTBEHHOr O TIMTaHHS.

2. ONeKTPOHHBIH KYypC JIEKIHH I10 JUCIHIUIMHe «OOINass H HeOpraHHYecKas XHMHS) I
CTYZEHTOB HarpaIeHUAIoAr oTOBKH19.03.04 TexHOmMorus rnpoayKiH H OpraHu3aifisa oOIeCTBEHHOIO
TTHTaHH .
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3. http://www.consultant.ru - CripapouHo-1ipaBoBas cuctemMa KoHcymnbsTaHT] [roC;
4. http://catalog.nesturw/ - DnexrpoHHas onbmioreka CKOVY,
5. antiplagiatru - 3A0 « AHTH [InaruaTy.
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