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BBE/IEHHE
JlucipnmiHa « XHMHSD) OCBAaHMBACTCS CTYJeHTaMH B TeueHHe 108 yacoB. HacTh 3TOro BpeMeHH
(95,25 4ac) OTBOJHTCS Ha CaMOCTOSATEIbHYIO, HIIH BHEAYAHTOPHYIO, Pab0OTy CTYJEHTOB, APyTas 4acTh
(6,0 yaca) — »3TO0 ayJAuTOpHBIE (pOopMBI pabOTHI (JIEKIHOHHBIE H JIa0OpaTOpHBIE 3aHSATHSI), KOTOPHIE
OPraHM3YIOTCS HETIOCPEACTBEHHO ITPEITIOAaBaTEIIEM.

JlabopaTopHOe 3aHATHe SBJISIETCS BakKHeHIIeH (OpPMOH YCBOEHHS 3HaHHH. O4YeBHIHBI TPH
CTPYKTYPHBIE €r0 YacTH: IpeABapsroInas (IIOATOTOBKA K 3aHSATHIO), HellOCpeACTBEHHO caMa paboTa
(BBIOTIONIHEHHE ITPAKTHYECKOH 4YacTH) H 3aBepHIaroIias 4acTh (padoTa CTYIAEHTOB IIO0 YCTPaHEHHIO
0OHApYKHBIIIHXCS ITPOOEIIOB B 3HAHU SIX).

JlaGopaTopHOe 3aHATHE SBIIFIETCS CPEIACTBOM IIPOBEPKH 3HAHIMI, OTPaOOTKH IMPaKTHYECKHX
HABBIKOB I10 JMCIILIMHE. BBIMOMHSI nadopaTopHyro pabory, CIIVINATEIH OIKHBI IT0Ka3aTh YMEHHE
BBIZIEIIMTh OCHOBHEBIE ITOIOKEHHMS, H3YUHTh HX JEHCTBHE Ha ITPAKTHKE, a TAKXKe JEaTh IMPaKTHYECKH
3HAYMMEIE€ BBIBOJIBI M3 T€OPETHYECKHX ITOIIOKEHHI.

Ko BceM n1abopaTOpHBIM 3aHATHSM JaH IepedeHb HanbojIee BaKHEIX BOIIPOCOB, HEOOXOMHMMBIX IS
YCBOEHHS, a TaKKe IIPHBEAEH CITHCOK OCHOBHOM H JOIOIHHUTEIBHON ITHTEPaTyphl, HEOOXOMHMMON IS
H3YUECHHS.

JI1s1 BRITIOJIHEHH S JTa00PaTOPHOH padoThl HEOOXOMMMO BECTH KOHCIIEKT B OTJCIIBHOH TETPaaH. TaKoHn
KOHCIIEKT MO2KeT OBITh B (pOPME IUIaHa C OITHCAaHHE I[eIH PadoThl, OCHOBHBIX MaTePHAIOB H 000PYIOBAHIS,
AKCIIEPHMEHTA H BEIBOJA.

Ecnu ciayinarens He BBITOIHIUI J1a00paTOpHYIO padoTy IWIH IIPOIIYCTHII €T0 IO KAKOH-TO ITPHYHHE
(B TOM 4HcIIe H MO OOle3HH), OH 00s3aH BO BHEYPOUYHOe BpeMs OTpaboTaTh €€ OTYHTAThCS Iepe]
IIpeItogaBaTeiieM, BEAVIIHM 3aHATHE B Ipyraie. 1IpH BOZHHKHOBEHHH TPYIHOCTEH IIPH H3YUYEHHH Kypca,
HeOOXOAHMO IIOCETHTH KOHCYIBTAI[HIO ITPEIIOAAaBaTENsd, BEAVILNETO 3aHATHSA, B COOTBETCTBHH C
rpaHKOM KOHCYJIbTAI[HI, KOTOPBIH HMeeTcsd Ha Kadeape  TeXHOIOTHH ITPOAYKTOB ITHMTAHHS H

TOBAPOBCACHHA.
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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[‘l!pl'ﬂllll‘ﬂ'f}{llﬂ BCIHHCCTIA j

[IpocThie BemecTsa CAoHubie BeIeCTRA
Meraiaw Hemeraon e Owenan OcnoBanns Kncaor Coan
( marpmii , ( cepa , xaop , Ca0, S0, | | YaOH, KOH, | |HCI, 1,80, | KCI, Nall( 05,
we e ) KHeIopoa ) 0. Fe( OH), HAnO, MgOHCH

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).

HazpaHHgI OCHOBAHYLEMT HAFDDICHE TYIOIIM 00pa3oM: «THAPOKCHI, 3aTeM PYCCKOE Ha3BaHHE METallIa B

SNEKTPOHHOW NOANWUCEIO
POMATEMLHON TaAe ke P8 B CKEOKAX PIMEIIMH IH(PpaMH — CTeIleHh OKHCJIEHHS, €CJIH OHa IIepeMeHHas.
B llebayxosa TateaHa AnekcaHaopoBHa

Hammpumep: KOH —uapokceny xammsa, Ni(OH). — ruapoxkcuy Hukeasa(1).
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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).

Obopyooeariie U-M
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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

TabopaTopHIO HFRPaEH RARGHER MECTO;

SNEKTPOHHOW NOANWUCHIO
-00QdBeaX HOOHACTHEEXE TN a /B SHEMCSIIICHHO coo0IIaTh ITPEIIOAABATC IO HIIH HaﬁﬂpﬂHT}".

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

I PAKMUYECKAA Hdchb.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



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
ramodkon. IIpH HeaesTasks dlsIodr o0pa3yeTcs 0caJloKk OCHOBHOIO cyib(ara memu. Kakoro ipera

SNEKTPOHHOW NOANWUCHIO _ )
m@m@g@ﬂmm@mﬁmﬁadﬂpﬁﬂmmrmem l’[pHﬁElBJIEHI]II IMEIIOYH H3MCEHACTCAH IIBET OCaAJKa

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



(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 KITACCHI HEOPTaHHYECKHUX COSMMHEHHI. MeXIyHapoaHass HOMEHKIATypa.
2. OKCHIBI H THAPOKCHABI XpOMa

3. Enxwe 1menouu

4. Coiu HaTpHA U KaJIH

5

OO0I11as XapaKTepHCTHKA ITOATPYIOIEI OePHIIII A

6. KampimihodaxoaasH S B TPHpoe, PH3HYECKHE, XUMHYECKHE CBOHCTBA.
ANEKTPOHHOW MOAMNMCHIO

Cepriuk &) K OHIpIDACHIEP OKCHE aHELIHSD00043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Cnucok JIHMeEPAnypbl.

1. MeTomyecKHe yKa3aHHS 10 BEIMTOTHEHHIO J1a0O0pPAaTOPHBIX pabOT IO AUCIHFIUIMHE « XHUMISD) IS
CTYAEHTOB HampasiIeHHS IToAroroBkKH 08.03.01 CTpoHTEnsCTBO.

2. Meromyeckne YyKaszaHHS I OOy4YaroIUXCs II0 OpraHM3alHH H IPOBEAECHHIO CaMOCTOSTEIBHOMH
PadOTEI I10 JHUCIIUIUIHHE « XUMHSI» IS CTYAEHTOBR HarpaBlIeHHS oaAroToBKH 08.03.01 CTpoHTEelnbCTRO.
3. .Heopraunmueckass XuMHA | OnmeKTpoHHBII pecypc| : mabopaTopHslil mmpakTHkyM / C.A. CokomnoBa [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 html

4 Heopranndeckass XUMHS | OIeKTpPOHHBIH pecypc| : madopaTopHslii mpakTHKYM / O.B. J[bsKOHOBa [H
ap.]. — DOneKkTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHekckuii ['ocymapcTBeHHBIH ATpapHBIH
YHupepcuret mM. Mmmeparopa llerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum J10ocCTYVIIA:
http://www.1prbookshop.rw/72708.html

JlabopaTopnas padora No 2
Tema: OnpenesieHne > KBHBAJTEHTHOH MACCHI HHKA
I[eny pabomsi: V3y4UTh YCTAHOBKY H METOMHKY OIPEAEIIeHHS SKBHBAJIEHTHOH MAacChl I[HHKA IIO
KOJIMYECTBY BOAOPO/A, BRIAESIISIONIETOCS B XO/I€ PeaKIHH IIHHKA ¢ COJITHON KHCIIOTOM.

D opmupyemvle komnemernuyuu: OIIK-1.

T eopemuiecKda uacmb.

M3 3akoHa IIOCTOSHCTBA COCTaBa, KPAaTHBIX H OOBEMHBIX OTHOIIEHHH CIEAVET, YTO BIEMEHTH
COEHHAIOTCSI JIPYT C APYTOM B CTPOrO ONIpPENEIeHHBIX KOIMHMYECTBEHHBIX COOTHOIIEHHMSX, KOTOPEIE
Ha3bIBAIOT SKBHBAJICHTAMH IIH 5SKBHBAJICHTHBIMH MaccaMH. /J[IS OIpeleleHNs SKBHUBAJIEHTOB H
SKBHBAJIEHTHBIX MAacC HY’KHO 3HATh, YTO TaKOe MOJIb M MOIBHAs Macca. Mojb- 3TO0 KOIHYECTBO
BEINECTBA, B KOTOPOM COMIEPKUTCS YHCIIO YaCTHI[ IIFOO0r0 OMpPeHelsIeMOro CopTa, PaBHOE ITOCTOSHHOMN
ABoragpo (6,02 '10%). Hamprmep: 3 10 MoOIeKylI BOABI COCTaBAT 5 Monbk. MoasHas (MonapHas)
Macca BellecTBa B IpaMMaX YHCIEHHO paBHA €ro OTHOCHTEIIbHOH MOJIEKYJISpPHOI (aTOMHOIT) Macce,
BBRIPAa)KEHHOH B aTOMHBIX eJHHHI[aX Macchl (a.e.M.). Macca 1 MO BelllecTBa BEIPAXKaeTCs B I/MOJIb.
Harmpumep: monsgpHasa macca H-O 1 aToMHas Macca KHCIIOPOAa COOTBETCTBEHHO PaBHBI 18 1 10 a.e.M.,
HX MOJIbHBEIE MACCHI PaBHBI 18 I/MOIb H 16 I/MOIb. IK6uUEAIEHMOM ITleMeHMA Ha3bIBAeTCSI TaKOe ero
KOJIMYECTBO, KOTOPOE COeMHHIETCS 1C MOJIEM aTOMOB BOAOPOJa HIIM 3aMEIaeT TO K& KOIHYECTBO

KIVITUECKT . ,
aTOMOB Eﬂl[(}pgﬂﬂ;%%wﬂr mulmﬂb}%peaﬂum Hampumep, B coequnennsx HBr, H.O, PH; skBuBaneHTH

e e &

OpORd, “KHEIOpoaa, 'Pocdopa cOOTBETCTBEHHO paBHEI 1 Momb, 1/2 monb, 1/3 Momb. Macca ofHOTO

SKBHBAJIEHTa HAa3bIBASTCSI €TI0 IK6UEWIeHMIHOH MACCOIL. TEII{, B IIPHBCACHHBIX BBIIIC IIPHMCPAX,
.-IJ- MCTBUTENEH 19 08 __:, __:__: iy 19 08 2i



SKBHBAJICHTHBIE MacChl OpoMa, KHCIOpoja, (ocdopa cOOTBETCTBEHHO paBHBI 79,9 r/mMomnb, 16:2 = 8
I/MOTb, 31:3= 10,3 I/MOTIb. DKeéusanermom caoHcHo2o éeljecmea Ha3bIBaeTCs TaKOe ero KOIMYECTRO,
KOTOPOE B3aHUMOAEHCTBYET 6€3 OCTaTKa ¢ OJHHM SKBHBAJIEHTOM BOAOPOAA WIH C OJHHM SKBHBAIIEHTOM
TF000r0 APYIoro BellecTBa. PacyeThl, CBA3aHHBIE C OIpelelIeHHeM SKBHBAIEHTHBIX MAcCC, ITPOBOISTCS
10 3AKOHY 3IK6U6AIeHmo6: Macchl (0OBEMBI) PpearHpyIOOMX JApPyr ¢ JPYTOM  BEIIECTB,

ITPOITOPIIHOHAIIBHBEL HX 3SKBHBAJICHTHBIM MaCCaM (GﬁLEMﬂIﬂ). MaTteMaTHYeCKH 3aKOH BBEIPAKACTCA

3aBHCHMOCTBIO:
m m V V
e WAl 0414 2a308 1 -2
3] ‘32 Vf}iﬁfﬁ. 1 Vrnm. 7

rje: m, (V) - Macchl (00BeMBI) pearHPYIOIIIX BEIIECTB,
3, (Ve ) - BKBHBaAJIEHTHEIE MAacChl (00BeMEI).

OKBHBAJIEHTHYIO MACCy ITPOCTOrO BEI[ECTBAa MOKHO BEIYHCIIHTE 110 () OPMYIIE:

B
rJc M "= MOJIbHad MaCCa aTOMa4a 2JICMCHTA,

B - BalIleHTHOCTB AIIeMeHTa.

Tak, HarpUMep, SKBHBAJIEHTHRIE MACChI BOAOPOJA H KHCIIOPOJAa COOTBETCTBEHHO PaBHHEI:
1 16
I :I =1 2/ movib ly :? =8 2/ Moib

OKBHBAJIEHTHBIH 00BEM I'a3a MOKHO BEIYHCIIHTE 10 () OPMYIIE:

_2-M
VSHB. o 224

>

TEII{:, HAaIlIpHMEDP, SKBHBAJICHTHEIC 00BEeMBEI BOAOPOJ4 H KICJIOPOJd COOTBCTCTBCHHO PABHEIL:

Ve = L =11,2 2/ Mo1L Ve :'I D2
T 224 - T4

=5,b.4/ Mo

OKBHBAJIEHTHBIE MAaCChI CIIOKHBIX BEI[ECTB MOKHO BEIYHCIIHTH ITIO (prI\MElIMIZ

— M okcuda  — M [ — KUCAOMBE! KOG OO A KD
3 . = = +8 3 = =1+
OFCT 2 f _3 KL 1O R n |’ 5
”U‘ H RO, E T LK
— Mucu—:ummm — M r + 1? — M CTMILE — M r + M KLBET. OO ERFNE R
= ocHOBIHLUA " catu
n{'JH B B A 'FIME B Bmlm. CERNT IR

Mo, Hor, Hy, Hye — YHCIIO aTOMOB KHCIIOPOAd4d, I'MAPOKCHIIBHBIX I'PVIOI, aTOMOB BOJOPOJdd, MCTAlllld
COOTBECTCTBCHHO B OKCHIAC, OCHOBAHIMH., KICIIOTE, COJIH, B — BaJICHTHOCTS, 8 — SKBHBaJIEeHTHasI Macca

KHCIOpoJa, | — akBHERARSHAAALMacca Bogopoa, 17 — sKBHBalleHTHaA Macca THAPOKCHIILHOH T'PYIIIEL.
ANEKTPOHHOW MOAMNMChIO

Q0P 00 6 QrIIe N AIEPIIEABIA00060000043E
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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

TabopaTopHIO HFRPaEH RARGHER MECTO;

SNEKTPOHHOW NOANWUCHIO
-00QdBeaX HOOHACTHEEXE TN a /B SHEMCSIIICHHO coo0IIaTh ITPEIIOAABATC IO HIIH HaﬁﬂpﬂHT}".

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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OKBHBAJIEHT I[HHKAa OIPpCACIIAOT 110 KOIIHYCCTBY BOAOPOIA. I{DTDPLIﬁ BBIACIIACTCAHA B XOAC PCAKIIHIL. /n

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

C
9'}7",11 — 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 MeHaeneepa-KiakinepoHa onmpeIelHTh MacCy ITOJTyYeHHOI'O BOLOPO/IA:
mRT |,

M

rae R — 8,3144 Jhx/momsK.

PV =

Tak Kak B Koibe ras COIep kKHT BOIOPOJ M ITaphl BOABI, TO O0IIee JaBlIcHHeE ra3a B KojI0e P = P + Pwmo,
OTKyaa Py =P - Pyyo JlaBeHHe mmapoB BOABI 3aBHCHT OT TeMIlepaTypel. HeoOXOoaHMEIe JaHHEIE B3STh H3

TaOmHIIpI.

T,°C 17 18 19 20 21 22 23 24 25 26
Pio, 1,93 2,06 2,20 2,22 2,48 2,64 2,84 2,99 3,17 3,36

Klla [OKYMEHT MOAMNKCAH
ANEKTPOHHO NCEID
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

YCIOBHS H pe3yIbTaThl OIBITA 3aIlHcaTh B 1a00paTOPHOM KypHale B TaOIIHILY:
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Macca V:. T,OC P PHED, Pﬁz,

MeTauia, T MIT Klla Klla Klla

[Tocre onpegeneHnsa Maccel BoAopoa Imo popMyiie (2) paccyHTaTh SKBHBAJIEHT I[HHKA IT0 popmyie (1).

O03aTEIbHO OITPEACIIMTE OTHOCHTCIIbEHYTO DH.III@I{}" OIIbITA.

32,68 - Dz« 10006
32,68

OmrHbka, %o—

rje 32,08 — TeOpeTHUYECKOE 3HAUEHIE SKBHBAJICHTA I[HHKA.

Tpebosanua Kk oghopmiieHuI0 1adOPAMOPHOU pad onmel U oMy eny:

| BrirmontHeHHe mabopaToOpHBEIX PaldoT COMPOBOXKAAKOT 3allHCSIMH B J1a00opaTOpHOM JKypHaine. Ha

TUTYIIFHOM IJIHMCTE JIaDOPATOPHOIO JKYpHala JOMKHEI OBITH IIPe/CTaBIIeHBI. HAa3BaHHE YHHBEPCHTETA,
(paMIIIH ST H HHHIHAIIBL YYAI[eroc s, HOMep Kypca H I'PYINIbl, Y4eOHBIH IO,

2.OT4YeT O BRIITOTHEHHOH TadopaTOpHOH padoTe HOMKEH COAEPKATh CIEAVIOIIHE CBEISHIT:

*HOMEP padoTHI H €€ Ha3BaHIIE,

*[aTy BBITIOTHEHH S pabOTHI,

*I[e]Ib PadOTHI;

*000pYIOBaHIE M MaTepPHaIIbI,

*KPaTKOE TEOPETHUECKOE OITHCAHIE;

*HOMEP M Ha3BaHHE OIbITA,

*KpaTKOE OITHCAHHE XOjia padoThI C YKa3aHHEM YCIIOBHH ITPOBEJIEHHS OITITA,

*PUCYHKH H CX&MBI HCITOIIb3YEMBIX ITPHOOPOB;

*HaOIIIOAeHH T,

*YPaBHEHHS ITPOTEKAIOIMX PEAKIIIIL,

*PacyETHI, TaOIHIBI, I'Pa (K,

*BBIBOJIBL.

3.JIaGopaTOopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIlHCH JOJIKHEI OBITH JIAKOHITYHBIMII.

4. OT4YET O IMPOBeAEHHOH padoTe IPOBEPSET H IOAIIHCHIBAET IIPEIOJABATENb.

5K cmadue 3auéra 1o madopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTHI, BBIIOTHHBIIHE H
IIOATIMCABINIHE YV IIPEIOAaBaTENd BCE JOMAIIHHE M TabopaTopHble PadOTHI, CHABIIMNHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIE B padOTE CEMHHAPOB.

0.CTyIeHTHI, TIOJIYYHBIIHE 3a4ET I10 J1a0OpaTOPHOMY ITPAKTHKYMY, AOITYCKAKOTCS K clauye SK3aMeHa I10

KyPCY HEOPTaHIMSCKOUr KUMAERH

SNEKTPOHHOW NOAMNUCHLIO
K I GHBIE 6311 B32205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

1. OTHOCHTEIIPHASL aTOMHAag Macca
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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 COXPAaHEHHS MaCChI BEIECTBA

7. 3aKOH ITOCTOSIHCTBA COCTaBa

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

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

10. Ilepnogmueckas cucreMa /.M. MeHeneeBa

Cnucok qumepamypasl.
1 MeTomiyecKie yKa3aHHS IO BHIMTOTHEHHIO Ta0O0paTOPHBIX padoT IO MUCIFOUIMHE « XM IS
CTYZEHTOB HaltpaBlIeHHs IToAroToBKH 08.03.0]1 CIpOoHTENBCTBO.
2. Meromyeckne YyKazaHHS I OOy4YaroIMXCsS 10 OpraHM3alH H IPOBEAEHHIO CaMOCTOSTEIILHOH
PalOoTEI I10 JHUCIIHIUIHHE « XHMHSI» IJIS CTYAEHTOB HampasieHH S IToAroToBKH 08.03.01 CTpOHTENBCTRO.
3. .Heopranmndeckass XuMHS | OneKTpoHHBIH pecypc| : mabopaTopHblil nmpakTHKyM / C.A. CokonoBa [H
ap.]. — DOneKkTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHekckuii ['ocymapcTBeHHBIH ATpapHBIH
Yaupepcuret M. Mmaeparopa Ilerpa lleproro, 2017. — 93 ¢. — 2227-8397. — PeXuM JOCTVIIA:
http://www.1prbookshop.rw/72709 .html
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 .1prbookshop.ru/72708 .html

JlabopaTopnas padora Ne 3
Tema: OnpegesieHHe MOJIEKYJIAPHOH Macchl JHOKCHAA YIJIepo/a

Ilens padomsr: OrnpeaeneHHe MOIEKYIIIPHOH MacChl JTHOKCHAA VYITIepoJa II0 Macce KOOI

3aItoNMHeHHOMH razoM (CO,) 1momb3yachk ypaBHeHHeM MeHaeneeBa — KianerpoHa.

@D opmupyemble Komnemernuuu: OIIK-1.

T eopemuiecKda uacnmas.

MonekymnsapHas Macca, CyMMa Macc aTOMOB, BXOJSIIHX B COCTaB JaHHOH MOJIEKYIIBI, BhIpakaeTcs B
aTOMHBIX eIHHHIIAX Macchl (a.e. M.). ITockompky 1 a.e.M. (HHOIZAa HasbIBacMas HAIbToH, D) paBHa /)

Macchl aToMa }%@mﬂﬂﬁﬂ]@@”ﬂmﬂ equumIax Maccel CU cocrtaBinger 1.66057107 kr. To OKEeHHE
SNEKTPOMMON Noanvchbio A I ) ) YMH

@Wgﬁﬁ%ﬁ“ﬁ@ﬁ@@ﬁmﬁam aOCOMIOTHYIO MAcCy MOJEKYIBI B KIIIOrpaMMax. Yarte

KCaAnpoBHa

MTONIB3YIOTCA Oe3pa3sMepHOH BEIMHMYHHOH M, - OTHOCHTEIBHOH MOJIEKYIISIPHOH MacChl: M, =M./D, rIe
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M,-macca MOIEKYIIBI X, BEIpaKeHHaAA B TeX e eIHHHI[aX MAcCHl (KT, T FIH Ap.), YTO H D. MOJIeKyIIsIpHas
Macca XapaKTEPH3YET CPEIHIOI0 MAacCy MOJIEKYIIBI ¢ YYETOM HM30TOIMHOIO COCTaBa BCEX BJIEMEHTOR,
00pasyIoHX JaHHOE XHMHYECKOe coeqHHeHHe. MHOrqa MOJIEKYIIIPHYIO MacCy OIIPedelIstOT IJII CMECH
Pa3HYHBIX BEINECTB H3BECTHOI'O COCTaBa, HAIIPHMeEpP M Bo3Ayxa "3 (peKTHBHYIO" MOIEKYISPHYIO
MacCy MOJKHO ITPHHSATH PaBHOH 29. AGCOMIOTHEIMH MaccaMH MOJIEKYII YAOOHO OIIEpHPOBAThL B OOIACTH
(pH3HKH CyOaTOMHBIX ITPOIECCOB H PaJHOXHMHH, TJe ITyTeM H3MePeHHS SHEPrHH YacTHI[, COITIACHO
TEOPHH OTHOCHTEIBLHOCTH, OIPEAEIISIIOT HX aOCOIMOTHBIE MACcChl. B XHMHH H XHMHYECKOH TEXHOIOTHH
HeOOXOAMMO IIPHMEHSATh MAKPOCKOITHYECKHE eIHHHMI[BI H3MEPEeHHS KOJIHYEeCTBa BellecTBa. YHCIIo
TFOOBIX YacTHIL (MOJIEKYII, aTOMOB, 3IIEKTPOHOB HIIH MBICIIEHHO BBIJEIIIEMBIX B BEII[ECTBE I'PYIIIT YaCTHIL,
HarmpHMep ITap HOHOB Na™ u Cl° B xpucrammmmu. perreTke NaCl), paBHOoe ABOrajpo ITOCTOSHHOI Na =
6,022'10*°, cocTaBILSIET MAaKpPOCKOITIMYECKYIO €IHMHHI[Y KOIMYEeCTBa BEIECTBA - MOJb. lorjga MOXKHO
3artHcaTh: Mym =My Na/(D'Ny), TOo eCTh OTHOCHTEIIbHAS MOJIEKYIIIPHA I Macca paBHa OTHOIIIEHHIO MAaCChI

Mo BemlectBa K N,D. ECIH BeIleCTBO COCTOHT H3 MOJICKYJI C KOBAJICHTHBIMH CBA3SAMH MCHKIY

COCTABJLIIOIMMH HX aTOMaMH, TO BellMunHa M,N, IpeacraBiger coO00H MOISPHYIO MacCy 53TOrO
BEI[ECTBA, EIHHHIIBI H3MEPEHHS KOTOPOH KI-MONIb (KWiIoMoIb, KM). 7 BeliecTB, He cOAep KaIlHx
MOJIEKYJI, @ COCTOSIIHX M3 aTOMOB, HOHOB HJIH PaJHKaJIOB, OIpeAeasaeTcs (popMyIbHas MOISPHas
Macca, TO ecTh Macca Na JaCTHI[, COOTBETCTBYIOMIMX IPHHATOH (pOpMYJIe BEIecTBa. PaHee B XHMHHI
HCIIONB30BAIIM TIOHATHS I'paMM-MOJIEKYIId, TPaMM-aTOM, I'paMM-HOH, TEIIEPh - MOJIb MOJIEKYJ, MOJIIb
aTOMOB, MOJIb HOHOB, ITOApasyMeBas IO STHM N MOIIEKYJ, aTOMOB, HOHOB H COOTBETCBEHHO HX
MOJIIPHBIE MACCHI, BBIPAKEHHBIE B TI'paMMaxX HWIH KWIOrpaMMmax. TpaJHIlHOHHO VIIOTPeOIsIoT B
KayeCTBe CHHOHHMA TEepPMHH "MOIEKYIISIpHBIH (MOISPHEIN) Bec", TaKk KakK OIIpeJelIecHHEe MAacCChI
MIPOH3BOAUTCS ¢ ITOMOMIBIO BecoB. HO, B OTIIIIHE OT Beca, 3aBHCAIIETO OT reorpapuiecKHX KOOPIHHAT,
Macca SBIIIETCS IIOCTOSHHBIM ITapaMeTPOM KOIIMYECTBA BeIecTBa (IIpH OOBIYHBIX CKOPOCTSIX ABHIKEHHS

JACTHI[ B YCIIOBHSIX XHMHYeCKHX PEeaKIHi ), IT03TOMY IIpaBIIbHEE TOBOPHTh "MOIEKYISpHas Macca”.

Metoabl onpegeaeHus. VcToprHueckn IIepBbIi MeToJ (0OOCHOBAaHHBIN HccnegoBaHISIMH — C.
Kannmmiapo n A. ABorajpo) npeminoxkeH JK. Jroma B 1827 M 3akmodancs B H3MEPEHHH IUIOTHOCTH
ra3000pa3HeIX BEINECTB OTHOCHTEIILHO BOJOPOMHOIO Ias3a, MOJISPHAS Macca KOTOPOIro ITPHHHMAIIACH
IIEPBOHAYAIIFPHO PaBHOH 2, a IOCHE Iepexofa K KHCIIOPOAHON €IHHHIE H3MEPEHHH MOJIEKYIISIPHBIX H
aTOMHBEIX Macc - 2,016 r. CheayronmH 5Tall PpasBHTHS SKCIIEPHMEHTAIBHEIX BO3MOKHOCTEH
OIIPEAETIEHH S MOIEKYIIIPHOH MaCChI 3aKIIOYAJICS B HCCIEMOBAHHH KHIKOCTEH H PaCTBOPOB HE JIETYUHX
H HE JHCCOLMHPYIOMIMX BEMIECTB ITyTeM H3MEPEHHS KOIUINTaTHBHBIX CBOMCTB (TO €CTh 3aBHCSIIHX
TOJLKO OT 4YHCIAa PacTBOPEHHBIX YACTHI[) - OCMOTHYECKOIO JaBIECHHS, ITOHIKeHHS JaBJICHHS IIapa,

NOKYMEHT NMOAMVNCAH
TTOHHKEHNS TPOHKHOH3AMEPRAKIED (KPHOCKOIHS) H IIOBBIIIEHHS TOYKH KHIIEHHS (30YyJIHOCKOIIHS)

Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
[Fa €FBOP OBLHOy CRaBHEHIHFG«GHHMEELIM PACTBOPHTCIICM. OCHOBHBIM METOJOM OITPEACIICHIA aTOMHBIX H

MOJICKYIIHIPHBIX MACC JICTYHUIHX BCIICCTB ABJIACTCH MAcCC-CHEKINpPoMenipLi. ,HJIH HCCIICTOBAHIIA CMCCH
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CoeIHHEeHHH  A(QeKTHBHO  HCIIOIB30BAaHHE  Xxpomamo-macc-cnexmpomempuu.  IIpn  Mamon
HHTEHCHBHOCTH TIHKa MOJIEKYISPHOIO HOHA ITPHMEHSIOT 3(PQy3HOMETpHYECKHE ITPHCTABKH K Macc-
CIIeKTpoMeTpaM. P Py3HOMETPHYECKHIT CcIIOcO0 OCHOBAaH Ha TOM, YTO CKOPOCTh BBEITEKaHHS T'a3a B
BaKyyM H3 KaMephl 4epe3 OTBEPCTHE, IHAMETP KOTOPOro 3HAUYMTEIBHO MEHBIIE CPEJHETO ITYTH
CBOOOJHOr O Irpodera MOJIEKYJIIBI, OOPAaTHO ITPOIIOPIIMOHAIBLHA KBAaAPaTHOMY KOPHIO H3 MOJIEKYIISPHOH
MacChl BEINeCTBAa, CKOPOCTh BBITEKAHHS KOHTPOIHPVIOT II0 H3MEHEHHIO JMJaBIIEHHS B KaMepe.
MonekynsapHasa Macca JIETYYHX COeJHHEeHHH OIPeJelsoT TaKkKe METOJaMH Ia30BOH XpoMaTorpadHi ¢
razoBeIMH BecaMH MapruHa. IlocimegHne H3MepsEOT CKOPOCTh IIEpeMEIlleHHs TIa3a B KaHale,
COEJTHHSIOMIEM TPYOKH, ITO KOTOPBIM TEKYT I'a3-HOCHTEIIb H I'a3 H3 XpoMaTorpapHYeCcKOH KOIOHKH, UTO
IIO3BOIISIET ONPEAENISATh PasHHIY IUIOTHOCTEH 5STHX Tra30B, 3aBHCAINYI0 OT MOIEKVIISIPHOH MAacChHI
HCCIeyeMOro BemiecTBa. MOEKYIIIPHYIO MacCy H3MeEpPSIOT AT HASHTH(PHKAIMH XHM. COeIHHEHHI,
VIS YCTAHOBJIEHHMS COAEPKAHMS OTACIbHBIX HYKIHAOB B COEIHMHEHHMSX, HalpUMEP B BOJE,
HCITONB3YEMOH B aTOMHBIX SHEPreTHYECKHX YCTAHOBKAX, a TaKKe ITPH MCCIeJOBAaHMHM H CHHTE3E
BBICOKOMOJIEKYIISIPHBIX COSAHHEHHH, CBOHCTBA KOTOPBIX CYILNECTBEHHO 3aBHCAT OT HX MOJIEKYIISSPHOH
Macchl. CpeHHe 3HAYEHHS MOIEKYIISPHBIX MacC IIOJHMMEPOB YCTAHABIMBAIOT C  ITOMOIIBIO
TIEPEYHCIIEHHEIX BBIOIE MeTOJOB, OCHOBAHHBIX Ha KOJUINTaTHBHEIX CBONCTBaX pa30aBIeHHBIX
PacTBOPOB, IO YHCIY JBOHHBIX CBI3eH ("MATKHMM" O30HOIH30M) HIH (PYHKIIHOHAIBHBIX TIPYIIIL
(MeTOZaMH () VHKIIHOHAJIBHOI'O aHalIN3a), a TaKKe II0 TaKHM CBOMCTBAM HX PacTBOPOB, KaK BSI3KOCTB,
cBeTopaccestHre. CpeaHHe 3HAYEHHS MOJIEKYIISIPHBIX MacC IIONMMMEPOB  BBICOKOH  CTEIIEHH

ITOITHMEPH3AIHI OIIPCACIIAIOT ITO HX PCOJIOTHYCCKHM XdPAaKTCPHCTHKAM.

Qdopydosarue U mamepuaibl:

PeakTHREI, HEOOXOAMMEIE IS JAaHHOH PadOThI, BRICTABJISIOT Ha ITOJKH J1a00OpaTOPHBIX CTOIOB. Penkue
PEaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI M INEINOYH, IMaXyuyHe BellleCTBa (HAIIpPHMEpP, CEPOBOIOPOL,
OpoMHas BoAa H JpP.) XpPaHIT B BEITSDKHOM IIKaQy.

OCHOBHa I XHMHYeCKas Iocy/la; IMpoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOCTIEe PabOTEI
TI[ATEIBHO BBIMBITH, BECHI C Pa3HOBECOM, IPHOOPHI, HCIIOIb3YeMas IS ITPOBEIEeHHS OTIEIbHBIX
1a00opaTOPHEBIX padoT, BEIAAETCA H CAAeTCs YHcTas 1abopaHTy.

TexHuKa 0 ezonacHocmu NPU 6bLNOJIHEHUU JIADOPANOPHOU DPADd OMmbL:

-aKKypaTHO oOpalaTbCsa CO CTEKISHHOH XIMMHYECKOH ITOCYAOH. OCTAaTKH pa3OHTOH ITOCYALI YOHUPATh C
ITOMOII[BIO COBKA M IETKH,

-BCce palboTHI, CBS3AHHBIE C BEIAESIIEHHEM SAOBHTBIX, JETYUMX H HEIIPHATHOIAXHYIIHMX BEIECTE,
IIPOBOJHTE B BBEITSKHOM IIKa(]Yy:;

-TIPH  OIIpelelIc MY MRATTARENE@IHecTE OTBepPCTHE cocyia Jep:kaTh Ha paccTOSHHH 25-30 cM OT JIHIa
HPH - OlpeN. SNEKTPOHHOW NOAMNWCEIO p yAa Acp P la,

@%ﬁﬂﬁﬁ%’% ﬁ%%%@&%%%IMI IBIKEHHSMH JTaJOHH OT OTBEPCTHSA K JIHILY,

eRCaHOpOBHA
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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.

M oneKyIsSIpHYIO Maccy JHOKCHJIA YITIEPOAa MOKHO OIPEAEINTh TPeMs CII0CO0aMu:
a) TIO OTHOCHTEIILHOH ITIOTHOCTH Ta3a Mco =] * Meosg (1), e

M co2 — MOJIeKYIIIpHASa Macca JHOKCHIA YIIIepoja;

M posg— MONEKYIISPHAS Macca BO3AyXa, paBHasd 29 a.e. M.,

JI — rmorHOCTh CO; IO OTHOIIEHHIO K BO3AYXY.

b) mo monmgpHOMY 00BEMY CO- Mecie 22,4 Mcoa (2). e
\Y
Mco; — Macca JHOKCHIA YITIepoJa, T
V  — 06b&M CO; IIpH HOPMAIIBHBIX YCIOBHSX, CM” |
22,4 — 00BéM | T / MO MHOOOTO Ta3a IMPH HOpMAaIbHEIX yernoBiax (0°C, 101,325 kI1a), m.

¢) TO YPaBHCHIHQNSHASRRsBAr KafiepoHa

SMEKTPOHHOWM MOAMNUCHIO
Ceprucbmkar:  2C0000043E9AB8B952205E 7HABRNdA0b0043E
Bnaneneu: llleGayxoea TaTeAHa B‘l‘h{’caHﬂugaua

M

, T7e
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P — marnenmne CO- B kon0Oe, paBHOe aTMoc(epHOMY, Klla;
V — 06BéM CO», paBHBIT 00BbEMY KOIObI, CM,
R — yHHBepcanbHasg ra3oBas IOcTOsIHHAS, paBHasI 8,314 J[x/moib © K;
T — temMmeparypa, K.
ITocneoosamenvHoCmb 6bINOJIHEHUA PADOMBL:
1. 3akpeITb TMPOOKOH CYXYIO KOIOYy, TPHTOTOBIIEHHYIO ITaOOpaHTOM IS OIbITa. BOCKOBEIM
KapaHAaIlloM OTMETHTh Ha KOnOe HIMKHHH KpaH IIPOOKH. B3BeCHTh Ha TEXHHYECKHX BecaxX KoJIOy ¢
BO3IYXOM (11;). OITyCTHTh B KOIIOY Ha 1-2 MHHYTBI TPYOKY, ITO0 KOTOPOH HJAET TOK YITIEKHCIIOTO Ia3a.
3aTeM IMOJHECTH K OTBEPCTHIO TPYOKH TOPSIIYIO IYUHHKY: €CIIH OHA TaCHET, 3HAYNT KOo/10a ITOIHOCTHIO
3aIllOJIHEHA VIJIEKHCIBIM T'a30M. 3akpbhITh KOOy ITIPOOKOH JO METKH H B3BeCcHTH (In:). Emé pa3s
3aIlOJIHHTE KOJIOY ra30M H B3BECHTE (1N3). Pe3ynbTaThl STHX ABYX B3BEIIHBAHHH HE JOIKHBI OTIIHYATHCS
Oomnee yem Ha 0,01r. J{11s1 pacuéTOB HCIIOIB30BAaTh CPEAHHE JaHHEBIE.
2. Brumrs Boxy B KOOV 0 METKH, 3aTEM IIEPEIITE €€ B MEPHBIH IIUIHHAP H H3MEPHTh OOBEM BOJEI
(komGsI) - V.
3. 3armmcath Temrieparypy (t'C) u qaBneHue P, IMpH KOTOPHIX ITPOBOASAT OITBIT.
4. llpou3BeCcTH PacUETHI:
IIPHBECTH 00BEM KOOI - V K 00BEMY ITPH HOPMAJIbHEIX VCIIOBHSX Vi,
OIPEMEINTE MACCY BO3AYXA B KOIOE Mggsy, CUUTAS MAcCy 171 BO3ayXa paBHOH 1,293 1,
HAHTH MacCy caMOH KOJIOBI C ITPOOKOH Migys:
OIPEAEIIMTL MACCY YITIEKHCIIOr O I'a3a Mco: .

Y CIIOBHS H PE3VIIBTATHBI OIIbITd 3dHCCTH B Tﬂﬁ]]]?]l[y.

Macca xomn0FI ¢ Macca komn0OrI ¢ VM | tC P,xlla | VoM | Mgy ) - Mo
BO3IYXOM INy,T CO; (my+ms)/2- |1 I
Mgy, T

5. PaccumTaTh MONEKYISIPHYIO Maccy JHOKCHAA yriaepoda mo gopmymaMm (1), (2), (3). Haittu cpemnee

3HaYeHHe. OIpeAeInTh OTHOCHTEIIFHYIO OIIHOKY IO (popMyIIe

44 — Mco:

_ * 100%,
Ommbdka, %o— 1

rjae 44 — IeHCTBHTEIIFHOE 3HAYEHHE MOJIEKYIIIPHOH MacChl CO;.

Ipebosanua K ohopmieruro 1adopamopHoi pad omst U omuenty:

| .BrirmonHeHHe 1abopaTOpHBIX padoT COIMPOBOXKIAIOT 3allHCsIMH B JIabopaTOpHOM KypHane. Ha

AOKYMEHT MOANWCAH
THTYIILHOM mﬁ@%%ﬂ?ﬂ%ﬁﬂi{b Hajla JOIKHEI OBITH IIPEACTABIEHBl: HAa3BaHHE YHHBEPCHTETA,
Ceptudukar: 2C0000043ESABBBO9S52205E7BAS00060000043E

(AR 1 PR AT Y AT BT OEE, HoMep Kypea B IPYIHIbl, yueOHBII TOx.
2. QTUET O BRIOTHEHHQH Aa00paTOPHOIT paGoTe TOIIKEH COAEPATh CIETYIOIHE CBEIEHILT



*HOMe]P PadoTEI U €€ Ha3BaHIE,

*aTy BBIITOITHEHH S pabOThI,

*I[e]Ib PadOTHI;

*000pyJOBAaHHE M MaTepPHaIIbL,

*KpaTKOe TEOPETHUECKOE OIIHCAHHE,

*HOMEP H HaszBaHHE OIBITA;

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

*PHCYHKH M CXEMBI HCIIOIIB3YEMEBIX ITPHOOPOB,

*HaOIIIOAeHH T,

*ypaBHEHH IIPOTEKAIOIIHIX PEAKIIHIT,

*pPacyéThl, TaOIHIBI, I'Pa (K,

*BBIBOJIEL.

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

4. OT4YET 0 IMPOBEAEHHOH padoTe IPOBEPSET H IOAIIHCHIBAET IIPEIOJABATENb.

5K cmaue 3ayéra 1o 1alopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYIEHTBHI, BBIOIOIMHHBIINHE H
IIOATIHCARIIINE Y IIPelofaBarellsd Bce AOMAIlHNE M JadopaToOpHBIE PalOTHI, CHAABIIHE KOIUIOKBHYMEL,
aKTHBHO YYaCTBOBARBIIIE B padoTe CEMHHAPOB.

0.CTYIEHTRI, ITOIYUYHBIIHE 3a4ET 110 TaOOpaTOPHOMY ITPAKTHKYMY, AOITYCKAIOTCA K cIaue SK3aMeHa I10
KYPCY HEOPTraHMYECKOM XITMHH.

K OHMPOJIbHLIE 601D OCHI .

1 OCHOBHEIE TIOHATHS. XHMHYECKHH 3JEMEHT, aToOM, MOIEKYJIa, OTHOCHTEJIbHAS aTOMHas U
MOJIEKYIIIPHA S Macca.

2. IIpocToe U CIOKHOE BEINECTRO.

3. KomndyecTBO BelllecTBa, MOJIb, MOJISpPHAs Macca, SKBHBAJIEHT, MOJISIpHAs Macca 5SKBHBAJIEHTA.
4 OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI XHMHH. 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH 3KBHBAJIEHTOR,
3aKOH KPaTHBIX OTHOIIIEHHH.

5 .MeTtomsl orpegelneHHs MOJIEKYIISPHOH H aTOMHOH MaCCHI.

Cnucok aumepamypasl.

1 MeTtoauueckie yKazaHHS II0 BBIIIOIHEHHIO JIAa0OPATOPHBIX padoT II0 AUCHIIIIMHE « XHMHSD) IS
CTYAEHTOB HampasiIeHHS IToAroroBkKH 08.03.01 CTpoHTEnsCTBO.

2 Mertoauueckie ykKazaHHSA IS OOYYArOIMUXCS 110 OpPraHH3allHH H IIPOBEAEHHIO CAMOCTOSTEILHOH
paboTHI 11O AUCIMIUIHHE « XHMISI) OIS CTYASHTOB HalpaBiIeHH IMOAroTOBKH 08.03.01 CTpOHTENbCTRO.

3.Heopranmdieckasg, sEMHg fAEKTPOHHBIN pecypc] : maGopaTopHeIf mpakTHKYM / C.A. CokomnoBa [u
ANEKTPOHHOW NOANMCHIO _ _ _
TPolecdmar: ITSKTPOEASEEKCTOBEISsoaHMbie:: — BopoHek: BopoHekckui ['ocymapcTBeHHBIH ATpapHBIH

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

YHuBepcurer uM. Mmmaeparopa llerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocTyiia:
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http://www .1prbookshop.rw/72709 html

4. Heopranmdeckass XUMHS | OIeKTPOHHBIH pecypc| : madopaTopHslii mpakTHKYM / O.B. J[bsKOHOBa [H
op.]. — DnIeKkTpoH. TeKCTOBEIe JaHHbIe. — BopoHek: BopoHexckui ['ocymapcTBeHHBIH ATpapHBIH
YHuBepcurer M. Mnmaieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PeximM 1ocTyIIa:
http://www.iprbookshop.ri/72708.html

JladbopaTopnas padora Ne 4
Tema: KomnuekcHble coeJHHEHNA
I[ens padomsr: TTonydeHHe aKBAKOMITEKCOB, PeaKIFH TEPMOJIH3a. [lomydueHHe akBakoMInIekcop Cu™ |
Ni*, Cr'*, mony4eHme H cBOHCTBA THAPOKCOKOMILIIEKCOB OJI0BA H XPOMA, IIOTyYEHHE aMHHOKOMITIIEKCOB
H aI[JOKOMITJIEKCOR, H3YUEeHIE JBOHHBIX COMIEH.

D opmupyemore Komnemernuuu:, OIIK-1.

TEﬂpEHIHIIECHﬂH Hacmb.

KoMILieKCHbIE COeJHHEHMS 3TO MOJIEKYIISPHBIE IWIH HOHHBIE COEJHHEHII, OOpPa3yIOIHecs ITYTEM
IIPHCOEAMHEHHS K aTOMy HJIM HOHY MeTajlla HJIM HeMeTalllla, HENTPAIBHBIX MOJIEKYI IIH APYLHX
HOHOB. OHH CITOCOOHEBI CYINECTBOBATh KaK B KPHCTAIIIE, TaK H B PacTBOPE.

OcHOBHBIE MOJIOKeHH A H MOHATHA KOOPIHHAIIMOHHON TEOPHH.

JIns OOBSICHEHHS CTPOEHHS H CBOHCTB KOMIUIEKCHBIX COeQHHEHHH B 1893 I. mBeHIAPCKHM XHMHKOM A
BepHepoM Obllia IpeAjioKeHa KOOPAHHAIIMOHHAS TEOPHS B KOTOPYIO OH BBENI JBa IIOHSTHI. O
KOOPAMHAIMH H O ITOO0YHOI BaJIEHTHOCTH.

[Io BepHepy enaenoii eanenmuocmvio Ha3BIBAETCS BAJIEHTHOCTh IIOCPEACTBOM KOTOPOH COEIHMHSIOTCS
aTOMBI ¢ 00pa30BaHHEM ITPOCTHIX COEMHHEHH, TTOUHH 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 mericTBHEM CHII ITIABHOH H ITOOOYHOH BAJIEHTHOCTH aTOMBI CTPEMSITCS PABHOMEPHO OKPYKHTE cels
HOHAMH IJIH MOJEKYIIaMH H SBILIIOTCA TaKHM o0O0pa3oM IIEHTPOM IIPUTSDKeHHS. Takie aTOMBI
Ha3BIBAKOTCSI  LEeHMPAAbHuIMU Wil — KoMmwuiekcoobpaszoeamensami.  VOHBI  WIH  MOJEKYIIHI,
HEITIOCPEACTBEHHO CBSI3aHHBIE C KOMITIEKCOOOpa30oBaTEIeM, HAa3bIBAIOT CS JitieAH OaAMLL.

[IocpeACTBOM TIJIaBHONM BAJIEHTHOCTH IIPHCOEIHMHSIOTCS JIMTAHABI HOHBI, a ITOCPEACTBOM ITOOOYHOMH
BAJIEHTHOCTH — HOHBI H MOJIEKYTIBI.

HPHTH}KEHIIE INmaHg K KGhﬂTHEKCGGﬁpﬂBGE&TEHID HA3BIBACTCAH KGGP,I[I]H&L[HEﬁ:, a YHCIIO IINMI'aHO —

KOOpAl fI]-IElI.[HGI—I]—Hth‘{I:ﬂQH @hﬁ KOMILUICKCOO 5pE13 OBATCIIA.
3NEKTPOHHOW NOONMCLIO
Ceptudukar: 2! A3E9ABBBO952205E7BAS00060000043E

AV XOBd iTeHHE Ad1eKCaHdDOBHLS



MOXHO CcKa3zaTh, YTO KOMIUIEKCHBIE COECIUHEHHS BTO COSHMHEHHS, MOIEKVIIBI KOTOPBIX COCTOST H3
I[EHTPAJIBHOrO aroMa (MIIH HOHA) HEIOCPEJACTBEHHO CBS3aHHOIO C OIIPEJENIEHHBIM YHCIOM JAPYTHX
MOJIEKYII HIIH HOHOB, HAa3bIBA€MBIX JIHT aHaMH.

B pom kominiekcooOpaszoBaTelell dYallle BCErO BBICTYIIAIOT KaTHOHBI MeTamwioB (Co™, Pt™, Cr',
Cu™Au" u 1p.)

B kavecTBe mmraHmoB MoOryT BRICTYIIAaTh HOHEI Cl, CN°, NCS, NO,, OH, SO4 Tak H HeHTpPaIbHEBIE
Monekysl NHs, H.O, aMHHBI, aMHHOKHCIIOTHI, CITHPTHI, THOCITHPTHI, PH3, 3HpHL.

YHCIIo KOOPANHAIIHOHHEIX MECT, 3aHHMAEMBIX JINTAHJIOM OKOJIO KOMIUIEKCOOOpa3oBaTelsl, HasbIBAeTCA
Er'0 KOOPOUHALLLOHH OLl EMKOCHIbIO UL Oe HMANHOCHID 10.

JIuranael, IIPHCOEOUHEHHBIE K KOMIUIEKCOOOpPA30BAaTEII0 OJHOHM CBS3BIO, 3aHHMAKOT  OJHO
KOOPJAHHAIIHOHHOE MecTh H HasbIBaroTcd MoHOAeHTaTHRIMH (Cl, CN°, NCS’). Ecmm xe mmHrasj
IIPHCOESANHEH K KOMIUIEKCOOOPA30BAaTEIO IIOCPEICTBOM HECKOJIBKUX CBS3€H, TO OH SBIIETCS
ronmuaeHTaTHEIM. Hamprnvep: SO,4*, CO;* IBISIFOTCST OHIEHTaTHBIMH.

KomriekcooOpasoBarelh M IHTaHAbl COCTABILIIOT GHYMIPEHHI0W cepy COeIHHEHHS HIIH KOMIUIEKC (B
(opMyIIax KOMIDIEKC 3aKIHOYAIOT B KBaJpaTHbIE CKOOKH). MOHBI, He CBS3aHHBIE HEITOCPEICTBEHHO C
KOMITIEKCOOOpa3BaTeleM, COCTABIISIOT 6H eUlH 100 KOOP OUHALILIOHHYIO chepy.

HMoHbl BHemmHeH cgepbl CBS3aHBI MEHEE ITPOYHO IO CPaBHEHHIO C JIHTaHAAMH H ITPOCTPAaHCTBEHHO
yJlaJIeHbl OT KOMIUIEKCOOOpazoBaTensa. OHH JIETKO 3aMEIArOTCs APYTHMH HOHAMH B BOJIHBIX pacTBOpax.
Harpumep, B coemurennu Ks[Fe(CN)s] xomrmekcoo6pasoBaTeneM sBirgercs Fe', murammamm - CN.
JIpa mmmraHma IPHCOESIUHEHBI 3a CUET ITIABHOHM BAJIEHTHOCTH, a 4 — 3a cueT IOOOYHOH BaJIEHTHOCTH,
CIIeJOBAaTEIbHO KOOPIMHAIIHOHHOE YHCIIO PABHO O.

Hon Fe™ ¢ murangamu CN° COCTaBISIOT eHympeHH(oto chepy wwin Komniexc, a HOHBI K BHEIIHIOO

KOOPAHHAIL[HOHHYIO CPEpPY:

K+ K+

K
Kakx mpaBmiIo KOOpAHHAIMOHHOE YHCIO PaBHO YIABOSHHOMY 3apsay KaTHOHA MeTajUla, HaIlpHMeEp:
OJHO3aPSIHbIE KATHOHBI HMEIOT KOOPAHHAI[HOHHOE YHCIIO paBHOe 2, 2-X 3apsaHble — 4, a 3-X 3apSaHEIE
— 0. ecIM »BIeMeHT IIPOSBISET IIePeMEHHYIO CTelleHb OKHCIEHHS, TO C YBeJIHYEeHHEM eé
KOOPAMHAIL[HOHHOE YHCJIO pacTeT. [ HEKOTOPEIX KOMITIEKCOOOpa3oBaTelleH KOOPIHHAIIHOHHOE YHCIIO
SIBIIIETCS TTOCTOSHHEIM, Harprmep: Co™, Pt™, Cr™” HMeIoT KOOpAHHAIMOHHOE YHCIIO PAaBHOE 6, Y HOHOB

B, Be™, Cu*, Au" xoOpIHHAIIHOHHOE YHCIIO PAaBHO 4. I OOIBINHHCTBA HOHOB KOOPIHHAIHOHHOE
AOKYMEHT MOAMWCAH

YHCIIO SBIISCTEHKTIE Bi¥i*'91 3aBHCHT OT IIPHPOALI HOHOB BHeIMHeH cdephl H OT YCIOBHH
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E

SEPATOBaHHSPRORMITITERE O c2aposse

Iﬁﬂﬂﬂ@ﬂﬁbﬁ[ﬂ:mmEMD{ coeQHHeHHH ITPOBOJHTCAH 110 Pa3JIMTYHBIM ITPH3HAKAM.



1. Ilo 3apsyry KOMIDIEKCHOIO HOHA Pa3/INYaroT:
-KaTHOHHBIE [Cu(NHj3)4 ]
-aHnoHHBIE [Co(NOs)s]>
-HefirpambHele [ Pt(NH;)CL: ]
2. Ilo xapakrepy IHMraHaIoB pa3iniyaror:
-akBO- [Cu(H-0)4]SO,
-aMMHHO-| Cu(NH;3),]SO,
-aruz0- Ks[ Cu(Cl)4]
-ruapokco-K;[Cu(OH),]

[Io cTpykType BHyTpeHHEH c(ephl pa3IH4YaloT BHYTPHKOMIUIEKCHBIE (LIMKIHYECKHE) COEIHHEHHS.
Harpumep, B ’KHBOM OpraHH3Me BCTPEYAIOTCS KIEIIHEBHAHbBIE (XelIaTHbIE) IIITHWIeHHBIE IHKIBI. OHI
00pa3yroTCcad KaTHOHOM MeTalllla H a-aMHHOKHCIIOTaMH. K HHMM OTHOCSTCS IeMOITIOOHH, XJIOPO(HIIIL

BHTAMHH B».

[IpHu cocTaBneHHH Ha3BaHH I KOMIUIEKCHBIX COSIHHEHHI PYKOBOACTBYIOTCS CIIeAYIOIIIMH ITpaBHIIaMH:

- CHa4alla Ha3bIBAIOT BHYTPEHHIOK cepy,

- COCTABHBIE YAaCTH €€ HA3bIBAIOT B CIEAVIOINEH IOCIIENOBATEIbHOCTH. JIHIAHALl AHHOHBI, JIHTAHIbI —
MOJIEKYJIBI, KOMIUIEKCOOOpa30oBaTeNlb. 3aIHChIBAIOT (POPMYITY B 0OOpaTHOH ITOCTIEOBATEIIBHOCTH.

- K Ha3BaHHSIM JIHTaHJOB — HOHOB J0OaBILTIOT oKOHYaHHe «o» (Clxmopo-, CN1manHo-). HelTpanbHbie
MOJIEKYJIBI COXPAHSIIOT CBOM Ha3BaHNA, 3a HCKITroueHHeM H-.O — akBo, NH; — amiH.

- YHCJIO JIMTaHAOB YKa3bIBAIOT I'PEYECKIMH YHCIIHTEIPHBIMH. I, TPH-, TETPa-, IIeHTa-, F'eKca- M T.1.

- B ITOCIIEJHIOKO OYEPEeIb Ha3bIBAIOT HOHBI BHEIIHEH C(EPHI.

[Iprmep: xkatHoHHbIe —|Cu(NH;5)s |SO4 — TeTpaanvmvmokytipat (II) cyimbdar;

aHHoHHBIE — Nas| Co(NO:)s] —TekcanmTpokoOombTar (I1I) HaTpHd;

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

Qb opyodosaniie U Mamepuaibl.

PeakTHBel, HEOOXOAHMBIE IJIS JAHHOH padOThl, BEICTABJLIIOT Ha ITOIKH 1adopaTOpHEIX CTONOB. Pejakue
PEaKTHBBI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H INENOYH, ITaXy4yHe BelllecTBa (HAIIPHMEpP, CEPOBOIOPOL,
OpoMHasI BoJla H JIP.) XPaHAT B BEITSDKHOM IIKaQy.
OCHOBHa I XHMHYeCKas Iocy/la: IMPoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOce PaboThI
TI[aTETIBHO BBIMBITH, BECHI C Pa3sHOBECOM, ITPHOOPHI, HCIIOIb3YeMas IS IIPOBeIdeHHS OTIEIbHBIX
1a0opaTOpHBIX PadoT, BEIAAETCA M cAacTcs YrcTas 1abopaHTy.

IOKYMEHT MNOANVCAH

TexHuKa b e3 oREEFFOeHT) FPVESINOIHEHUI J1a0 0pamopHoil_pad omsl.
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E

RRRYpaTHO 0o paIfarse 1 'e0? ¢PeKAIHHON XHMHYECKOH ITOCYIOH. OCTAaTKH Pa30HUTOH IIOCYABl YOUPATH C

ITOMOITIEEO COBKA H I_T_[éTI{H'
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-Bce paloThl, CBS3AaHHBEIE C BBIACIICHHEM SIOBHTHIX, JETYUNX H HENPHATHOIIAXHYIIIIX BEIIECTE,

IIPOBOAHNTH B BEITSDKHOM IIKa(y,

-IIpH OIIPEJIEIIEHHH 3allaXxa BEIECTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTOSHHHM 25-30 CM OT JIHIfA,

HAaITPaBIIsd K ce0e CTPYIO raza IOCTYIATeIbHBIMH JIBHKEHISMI JIaJJOHH OT OTBEPCTHS K JIHILY,

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

YACTHI[ Ha JIHI[O HIIH OAeKAY. IIpH pa30aBIeHHH KOHIIEHT PHPOBAHHBIX KHCIIOT BIIHBATh KHCIIOTY B BOAY,

HO He Hao0OopoT,

-IIpH HarpeBaHHH ITIPOOHPKH He JepKaTh €€ OTBEPCTHEM K ceOe WIH B CTOPOHY COcella. He HAaKIIOHSAThLCS

HaJ[ HarpeBaeMOH KHIKOCTBIO BO H30eKaHHe TIONMadaHus € Ha JIHI0, PYKH IIH OJIEKIY,

-TOpSYHE TIPeJAMETHEI MOKHO CTaBHTH TOIBKO Ha acOECTOBBIH KapTOH, acOeCTHPOBAHHVIO CETKY HIIH

IPYTVIO CIEIHAILHYIO ITOJICTABKY,

-HEIIb3S ITOJB30BATECS BIEKTPOoIprHbopaMil 6€3 COOTBETCTRYIOIIETO HHCTPYKTaXKa. IIPH BKIIFOUEHHH HX B

CETh HeJIb34 JIePKaThCs 3a MeTaJUIHYe CKHE ITpeMETHI (TPYOBI, KPaHKI H T.II.). 3aIlpelacTCsI BKIIKOYATh H

BBIKIIFOUATh HSIEKTPONPHOOPEl MOKPBIMH PYKaMH, a TakKXke II0Ib30BaThCAd HEHCIIPABHBIMH  HIIH

HMEIOIIHMH OTOJIEHHEIE IIPOBOJA ITPHOOPaMIL,

-3aTIpelaeTcs IIPHHNMATh IHINY B XHMHYECKOH T1a00paTOpHH H ITHTHE BOAY H3 JTaO0paTOPHOH ITOCYIHL

--KaTerOpPHYECKH 3alpelaeTcs IIpodoBaTh peakKTHBEL Ha BKYC,

-IIPH TIOIMAJAHHHM Ha JHMI0 HIM PYKH OpPBI3r KOHIIEHTPHPOBAHHBIX KHCIIOT ITOCIIE CMBIBAHHMS BOIOH

IIPOMEITE CIIa0BIM PACTBOPOM COJBI. INEINOYH CIEAYET CMBIBAThH O TeX IOP, IIOKAa YYAaCTOK KOXH, Ha

KOTOPBIH OHa IIoITana, He IepecTaHeT OBITh CKOJIB3KHM, 3aTeM IIPOMBITH CIIa0BIM PacTBOPOM YKCYCHOMH

KHCJIOTBl H HAJOKHTh ITOBSI3KY H3 BaThl, CMOYeHHOH 3%-HBIM PacTBOPOM IepMaHIaHaTa Kalud (M3

arITeyKH B Tab0paHTCKOH KadeIphl);

-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 J1a00paHTy.

IIpakmuueckan uacmsy:

OmneIT Nel. [TomyyeHIe aKBaKOMIUIEKCOB.

Harpelite B (apdopoBoi uyamieyke HeOOIBIIOE KOIHYECTBO KPHCTAUIOTHApaTa Cylb(aTa MeIH.

OTtmeThTe IBeT Oe3BOmHOH comH. Ilocrne oxmaxaeHus coi ((ap@opoByro dallKy MOKHO OpaTh

pykaMH) pHOaBbTe BOXy. M3MeHeHHe IBeTa CBS3aHHO ¢ oOpa3oBaHHeM akBakomIUiekca. [lomoOHbIe

OIlepaLHH ITpoesIaiiTe ¢ KpHCTaIUIOTHApaTaMH Cyib(aTa HHKEJIS, XJIOPHIa XpoMa. Hammuimre peakiiim

TEpMOIM3a H GpopMymIsl akBakomimiekcos Cu-’, N1+, Cr’.

OnbiT  Ne2. BighapboRerai, dameyke HeOOIbINIOE KOMHYECTBO KPHCTAIUIOB XJIOpHIa KoOanbTa
ANEKTPOHHOW NOANMCHIO

PaETROPHT £ B0HECK OIS KX sKAL AN (KOHHEH TPHP OBAHHON COJISIHOH KHCIIOTHI (OCTOPOKHO C KHCJIOTOM,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OIBIT IIPOBOJHTH IIOJ Tsroi). OTMeThTe OKpacKy pacTBOpa, KOTOpas BbI3BaHA OOpa30BaHHEM
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TETPaxXIIOPKOOOIIBTORBOH KHCIIOTHL. 1IpH pa30aBiieHHEe IMOIIYYEHHOI'O PacTBOPa BOLOH OKpacKa MEHSETCS
Ha PO30BYIO, XapaKTEPHVYIO U1 THAPAaTHPOBAHHOI'O HOHA KoOalbTa. Harmuimre ypaBHEHN S PEAKIHI.
OnbIt Ne3. [lomydyeHHe THAPOKCOKOMIUIEKCOB.

K pactBOpY conH 1fHHKA ITPHOABLTE PACTBOP INENOUH. OOpas3yIOMHICI O0CaJOK I'HIPOKCHIA B H30BITKE
IETOYH PACTBOPSETCS H IIPEBPAIIAETCS B PACTBOPHMBIH THIPOKCOKOMIIIIEKC. AHAIIOIHYHO ITOIIYUHTE
THAPOKCOKOMIUIEKCHI AITFOMIHIS, 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 OOPasyIOLIMICS CHHHI
OCaJOK THAPOKCHIA MEIH B H30BITKE aMMHAaKa PacTBOPSETCS BCIEACTBHE 00pa3soOBaHHS PaCTBOPHMOIO
aMMHaKaTa MeJH. OTO COIPOBOJKIAaeTcS pe3KHM H3MeHeHHeM IBeTa. MoH TerpagmammmmMemH (11)
MOJKHO Pa3pylIHTh J0OaBIIeHHEM pacTBopa cyib(ara HaTpHiI OOBIACHHTe, IToYeMy? OTH Ke OITBITEHI
IIPOBEHTE C PACTBOPOM COMH Ni-.

B. B pactBOpe aMMHaka XOpPOIIIO PacTBOpSeTCS XIIOopH 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
mo0aBlIeHHEM a30THOH KHCIOTHL. [louemy »TO mpomcxognur? Comm cepebpa AeHIMTHBL, ITOSTOMY
BBUTHBAHNTE HX PACTBOPHI ITOCIE IIPOBEAEHHEBIX OIBITOB B CIIEIHAIBHBIE OaHKH C 3THKETKOH " /[ ciimBa
cepebpa ".

OnbIt Ne3. [lomydeHHe alHOKOMIUIEKCOB.

A. IlomyunTe HeMHOIoO ocajKa XJIOpHJa cepedpa, CIeHTe pacTBOP, a K OCAJKy H0OaBbTe II0 KaIUISIM
KOHIIEHTPHPOBAHHOH COJISTHOH KHCIIOTHI. OcaZloK PacTBOPHTICS B H30BITKE KHCIOTBHI ¢ O0pa3OBaHHEM
IUXJIOPCEPEOPSHHON KHCIIOTHI.

B. K pactBopy comm Hg** moGaBbTe IOHEMHOI'Y pacTBOpa iomuia Kaims BrImamaeT ocalok HOZHIA
PTYTH, KOTOPEIH B H30BITKe KI pacTtBOpsercda ¢ oOpaszopaHHeM OeCIBETHOIO TeTPaHOLOTHIpaprupar
(II)- moHa.

B. K 1-2 a1 pacteopa comu Co”" qo6aBbTe IIEMOTKY KPHCTAIIHYECKOTO POMAHHAA AMMOHHSL
OO0pas3yeTcss KOMIUIEKCHBIN HOH KOOajlbTa CHHETO I[BeTa. ECim pacTBOp pa30aBHTL BOAOH, TO OKpackKa
H3MEHHTCS Ha PO30BYIO, XapaKTEPHYIO I aKBaKOMILIEKCOB KoOanbTa (II).

I". Ha pactBop comm xenesa (III) mmopelicTByiiTe B OJHOH IMPOOHPKe PacTBOPOM INEIIOYH, a B APYIOH -
PacTBOPOM pojiaHHa aMMOHHSA. OOBSICHHUTE IIPOHCXOMAINHE SBJIEHHS. OTH PeaKIHMH IT03BOJISIOT
oOGHapyXHBaThb B pacTBopax HOHEI Fe''. Ha pactBop rekcarmanodeppatra (III) kamis Takke

MOAEHCTBYHTE RISTRAPAMNAHEIOYN M pofaHnAa aMMOHHA IloueMy BO BTOpOM CIy4ae MBI He
ANEKTPOHHOW NOANMUCHIO

HaOHoAACN PDeAKEHIL KapaKT ePHBIK st 30Ha Fe™?

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OmnBIT Ne6. /IBOHHBIE COIIH.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



JIBOMHYIO COJIb - almoMOKalHeBble KBacIpl K.SOs - Al(SO4); - 24H,O MOKHO paccMaTrpHBaTh Kak
KOMIUIEKCHOE COeJHHEHHE - JUCYIb(aTOaFOMHHAT KalHsa B TpH IpoOHpKH HalleHTe pacTBOpP 3TOH
COJIM, B KAUECTBEHHOH peaKIHH OIpPeAelINTe, KAKHE HOHEI €CTh B 3TOM PacTBOPE.

Hamrmune B pacTBOpe HOHA Kalusgd MOKHO VYCTAaHOBHTEL JoOaBIEHHEM THApOTaprpara HaTpHA
NaHC,H,O;. Ilpu 3amMemieHHH HaTpHI KalHeM oOpasyeTcsl HepacTBOPHMOE coeJHHeHHe (OcaJoK
oOpasyeTcsl ObICTpee, eCIH CTEKIISTHHOH ITaJIOYKOH IToTepeTh cTeHKH Ipoompku). Mon K™ mporre
OTKPHBITH pacTBOpoM Nas|Co(NO»)s]| g sToro x 1-2 MII HCIIBITYEMOI O pacTBOpa J0O0AaBHTh HECKOJIBKO
KaIlelb KOOAIbTHHHTPHTA HATPHS BhINamaeT JKEITHIl OCaJoOK KOOAmIbTHHHTpHTa Kammsa HMon Al
OGHAPYKHBAIOT JOOABIIEHHEM INENTOUH, HOH SO,”” ocakIaroT B BHIE CYIIb(aTa Gaprsl.

Tpebosarusa kK ogho EHUIO J1A00pAmMOopPHOIL pad omasl 1 OMyemy:

| BrirmonHeHHe nabopaTOpHBIX padoT COMPOBOXKIAIOT 3aIlHMCsIMH B JIabopaTOpHOM KypHaine. 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 0 BBINIOIHEHHOH JIa00opaTOpHOH padoTe JOIIKEH COAEPKATh CIIEAVIOIIHE CBEACHHS

*HOMEP padoTHI H €€ Ha3BaHIHE,

*IaTy BBITIOTHEHHS pabOTHI,

*I1€TIb PabOTHI,

*000pYIOBaHIE M MaTepHaIIbI,

*KpPaTKOE TEOPETHUYECKOE OITHCAHME;

*HOMEP M Ha3BaHHE OIBITA,

*KpaTKOe OITHCAaHHE XOjia padoThI ¢ YKa3aHHeM YCIIOBHH ITPOBEJIEHHS OIThITA,

*PHCYHKH H CX&MBI HCITOIIb3YEMBIX 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. OT4ET O NMPOBEAEHHOHN padoTe MPOBEPSET H IMOMTHCEIBAET IIPEIIOIaBaTEb.

5. K cmaue 3ayéra 10 mabopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCSA CTYAEHTBI, BBIIOTHHBIIHE H
ITOAITMCABIIIHE YV IIPEITOAaBaTEld BCE JOMAIIHHE M J1abopaToOpHble PadoTHI, CHABIIMHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIE B padOTe CEMHHAPOB.

6.CTyIeHTHI, TIOIYYHBIIHE 3a4ET I10 J1Ta00OpaTOPHOMY ITPAKTHKYMY, AOITYCKAIOTCS K cJaue SK3aMeHa 10

KyPCy HEOPTaHIHGGKOH KHAMMER-

3NEKTPOHHOW NOANMCLIO

EMJIEHW[&MMHEEDSETBAEDDDEDDDDDdﬁE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

1 Kakol BEIBOA MOKHO CHEIaTh O IIPOYHOCTH JAHHOI'O KOMITIEKCA?

Nencteutened: ¢ 19.08.2022 no 19.08.2023



2. Kak ITPOTCKACT JHCCOIIHAIIHA TAKOI'O THIId KOMIUICKCHBIX COCIHHEHHI ?

Y CTOMYHBOCTh KOMIUIEKCHBIX COEHHEHHH B PaCcTBOpPax
KomrnekcooOpasyromas cltocoOHOCTb -, P- H d- 3JIeMeHTOB
XapakTep XUMHYECKOH CBS3H B KOMITJIEKCHBIX COEMHHEHHSIX
CTpoeHHE 3MEKTPOHHBIX 000/IOYEK aTOMOB

DJIEKTPOHHEIE () OPMYJIBL

Cnucok Jimepamypbl.

1 MeTomuecKkie yKaszaHHS 10 BBIMIOIHEHHIO Ta0OpaTOPHBIX PadoT MO MUCIIUIMHE « XHMHSD) I

~N SN R W

CTYZEHTOB HaltpaBlIeHH IToaroToBKH 08.03.0]1 CTpoHTENBCTBO.

2. Meromyeckne YKaszaHHS I OOy4YaroIMXCsS 10 OpraHM3alH H IPOBEAECHHUIO CaMOCTOSTEIILHOH
PalOoTEI 110 JHUCIIHIUIHHE « XUMHSI» IS CTYAEHTOBR HarpaBlIeHHUS oAroToBKH 08.03.01 CTpoHTenbCTRO.
3. .Heopranmndeckass XuMHS | OneKTpoHHBIH pecypc| : mabopaTopHblil nmpakTHKyM / C.A. CokonoBa [H
ap.]. — DOneKkTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHekckuii ['ocymapcTBeHHBIH ATpapHBIH

Yaupepcuret M. Mmaeparopa Ilerpa lleproro, 2017. — 93 ¢. — 2227-8397. — PeXuM JOCTVIIA:

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

YHusepcuret mM. Mmmeparopa llerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum JIoCTVIIA:
http://www .1prbookshop.rw/72708 html

JlabopaTopnas padora Ne S
Tema: CkopocTh XHMHYECKHX peaKIi H XHMHYecKoe paBHoBecHe. KaTaans
Ileny padomsr: W3yueHHe 3aBHCHMOCTH CKOPOCTH PpeaKIMH OT KOHI[EHTPAI[HH pPearaHTOB,
TeMIIepaTyphl, CTelleHH H3MeJIbYeHHSI BellleCcTBa, BIHMSHHMS KaTalH3aTOPOB Ha CKOPOCTh PeaKI[HH,
BIIHSTHHSI PEAreHTOB M TEMIIEPATYPhl Ha XHMHYECKOEe PaBHOBECHE.

@ opmupyemsle Komnemernuuu: OlIK-1.

T eopemuiecKda 4acnib.

CKﬂpﬂEﬂIMﬂ pedarkiiiid HA3bIBACTCA HHCIIO dKTOB XHMHYCCKOI'O EBHIMDﬂEﬁCTEIIH, ITPOHCXOJAITHX B
CAHHHIY BPEMCHH B CIHHIIIC o0BEMa IIPH I'OMOI'CHHBIX IIPOLECCAX HIIH Hd CIHHHIIC ITOBCPXHOCTH ITPH

I'STCPOI CHHBIX ITPOILIECCAX.

_ AN _ AN
VvV = - ;"|,' =
AT SAT

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

e e &

pearnpyrouX. BEHeCTR 37 0P AeIEHHBIT HHTEPBaT BpeMeHN:
Ceptudukar:  2¢ )05E7BAS00060000043E

T
| 43E9AB8BBA52:

- __t:ij]h":_-'i A

ST D)

i ."::,__:I 22 no 19

Oei



rae ¥ - CpPcAHAA CKOPOCTD XIIMHYECKOH PCaKIlii., ¢ | — MOJIAPHAA KOHIICHTPAILIHA BCIICCTBd B MOMCHT T
1 » €2 — MOJIAPHAA KOHIICHTPAIlIA BEIINSCCTBA B MOMCHT T » . HMcTHHHOH CKOPOCTBIO XHMHYECKOH PEAKIIHIT

B JJAHHBIH MOMEHT Ha3bIBAETCS IIEPBAsA ITPOH3BOAHAA KOHIICHTPAIIHH 11O BPEMCHH.

dr' dr dr

B roMoreHHOH CHCTEME_CKOPOCTb XHMHYECKOH PEAKIIHH 3dBHCHT OT IIPHPOAbLI PCAl' HPYIOIIIX BCIICCTE,

HX KOHIIEHTpAIMH, TeMIIepaTyphl, HAMYHI KaTalH3aTopa, IIPHCYTCTBHS IIPHMECEH H IIPHPOIEI
PacTBOPHUTEINSA. B reTeporeHHON CHCTEME B3aHMOJICHCTBHE OCYIIECTBIIIETCS Ha ITOBEPXHOCTH pasieia
PEarHpyIOMIMX BEMIECTB, ITO3TOMY 3aBHCHT OT AH(QY3HH BellecTBAa K ITOBEPXHOCTH (AH(Qy3HOHHBIH
peKHM), a eclid JHQ(Y3HI He BIHIET HA CKOPOCTh PeaKIHH (KHHETHYECKHH PEKHIM), TO IIPH ITPOYHX
PABHBIX YCIIOBHSIX YBEIHYEHHE ITOBEPXHOCTH paszella IMOBBIIIAET CKOPOCTh IeTEPOreHHOH XHMHYECKON
peakifi. 3aBHCHMOCThE CKOPOCTH PEAKI[MH OT KOHI[EHTPAI[MH OIpeAedeTcs 3aKOHOM IEHCTBYIOIIHX
Macc (3axkoH I'yiupaOepra-Baare): ecanm XHMHYecKass peakIMs HIET B  COOTBETCTBHH  CO
CTEXHOMETPHYECKHM VPaBHEHHEM, TO CKOPOCTh PEaKIMH IIPSAMO ITPOIOPIIMOHAIBHA ITPOH3BEIEHIIO
KOHI[EHTPAIMH PearHpyIOI[HX BEIeCTB B CTEIEHSIX, PaBHBIX CTEXHOMETPHYECKHM KO3((HIHMeHTaM B
YPaBHEHHH PEAKIHH.

JI1s peaki[MH 3arcaHHOM B 00I1eM BHIE, T.€.. NA + mB — qR + pD, ckopocTs peakiinm B

COOTBETCTBHH C 3aKOHOM ,[[EﬁGTE}*TOH_[ID{ MACC BbIPA3HTCA CJIC IV IO IM GﬁpﬂBGMZ

3nmeck [A] u [B] — MOnSpHBIE KOHIIEHTPAIHH PearHpyIOIIHX BEI[eCTB B JJAHHBIH MOMEHT BPEMEHH,

N M 1N - CTEXHOMETPHYECKHE KO3(P(hHIMEHTHI ITPH PearHPYIOINX BelecTBaxX. HarmpHmMep, A1 peakIim:

IpsiMast H 0OpaTHAsI CKOPOCTH:

@—k r."wc,:. —k r:ﬁ”:,ﬂ

Ha ITPAKTHKE IIPHXOJHITCA HMCTD ACJIIO CO CIIOMHBIMH IIPONCCCaMI, COCTOAIIIMI HC H3 G,I[Hﬂﬁ:, da H3
MHOKECTBA ITIPOCTBIX CT&I[IIﬁ: HA3bIBACMBIX 3JIICMCHTAPHBIMI aKTaAMH, JJIA KaXKJIOH H3 KOTOPBIX MOYKHO
3aITHcaTh CBOE BBEIPAKCHHE JJIA CKOPOCTH Hd OCHOBAHHH 3dKOHA ,I[EﬁGTB}’TOH_[ID{ Macc. B TakoM CIIY4ac

HHCIIO MOJICKYII, YHACTBYIOIIIIX B JJIEMCHTAPHOM aKTC, OIIPSACIIACT MOJIICKVYIIAPDHOCTD B3aHMO/EHCTBHS.

J{11s1 IpHBe AEHHOT O BHIIIE IIPHMEPA ITPsMas peakKIHI TPHMOJIEKYIISIpHA, a 0OpaTHas OMMOIeKYJISIpHa.

B GobImMHCTBE CIIVHACB ITOKA3aTCIIH CTCIICHI ITPH KOHIICHTPALMAX B YPABHCHHI 3dKOHA ,[[EﬁCTE}*TOH_[ID{

Macc ﬂTmmmgﬁgﬂﬁH?% MO meyH B YPaBHEHHH peaKI[HH. 2TO IIPOHCXOMNUT OTTOr0, UTO VPaBHEHHE

PEAKII OTPaKaeT T OOLIIIT HTOI fiporecca. [IokasaTeln m M n B MaTeMaTHYecKOM ypaBHeHHH (1)

Ha3bIBAIOT B TAKOM CJIYHAC IIOPAAKOM PECAKITHH ITO KdAXIOMY H3 PCAIHPYIOHNIHX BCIICCTB A HIH B:. a HX
.-I]- MCTBUTENneH 19 N8 _f' __ iy 19 N8 2 3



cyMMy (In+n) — OOIIHM IOPSAKOM peaKIMH. B KaXKZOM KOHKPETHOM ITPOILIECCE B 3aBHCHMOCTH OT

YCJIOBHH MOKET OBITH PAa3IIHYHBIHN ITOPSIOK PEAKIIHH.

Koadgdrmment k Ha3piBaeTCS KOHCTAaHTOH CKOPOCTH PEaKIHH H 3aBHCHT OT ITPHPOABI PearHpyIOMIHX
BEINECTB, TEMIIEPATYPhl H KaTalmu3aTopa. YHCIeHHO KOHCTAHTa CKOPOCTH XHMHYeCKOH pPeaKIHH paBHa
CKOPOCTH PeaKI[HH ITPH KOHIIEHTPAIL[HIX PearHpYIOIIHX BEIeCTB, PaBHBIX 1 Momb/I1. OJHAKO peaKIHH
HAYT, KaK IIPABHIIO, ITO OTAEIBHBIM CTAaIHSIM H OOIIYIO CKOPOCTBH IIPOILECCa OIPedeseT HandoJee
MEJIEHHO pa3BHBAIOIIAsICI cTaaus. [IoaToMy IoKa3aTelH cTelleHeH IIPH KOHIIEHTPAIIX pear HPYIOIIIX
BEIECTB He COBITAJAIOT C HX CTEXHOMETPHYECKHMH KO3(D(HIHEHTaMH, a KOHIIEHTPAllHH HEKOTOPBIX H3
pearupyroIux BeIeCTB BOOOINE MOI'YT He BXOJAUTD B BEIPaKEHIHE CKOPOCTH XHMHYECKHX PEeaKIIHI.
3aBHCHMOCTE KOHCTAHTBHI CKOPOCTH PeakKI[MH OT TEMIIEpPAaTyphl MOJKET OBITH BBRIpaKE€HA YpaBHEHHEM
AppeHHnyca:

T
"':'I.!'-C"'i.

k=k, e #

e Ear — SHeprus akTuBanpH, kK — KOHCTaHTa ckopocTH, T — Temmepatypa, K; ky — koHcTaHTa, R —

I'a30Basd ITOCTOMHHAA.

SHEPHIEﬁ dKTHBAI[HIT Ha3BIBACTCA TO KOIMYECTBO SHCPIHH, KOTOPOC HaAJO COOOIIMTh MOIIO
PEArlpVIOIIIX BCIICCTB 1A IIPHBEACHIIA €TI0 B pEﬂICL[HGHHOCHOCGﬁHGE COCTOAHIIC. SHEPI‘I[H
dKTHBAITHH B PC€AKITHH HE HCYE34CT H YBCIIHYHBACT TeIlIIOBOH 3(1)(1)'31{'1‘ PEAKITHH.

HPH HH3EKHX TEMIICEPATYPAX MOMXHO CHITATb, UTO CKOPOCTh PCAKIHIL BO3PACTACT IIPH HAI'PCBAHHH Ha

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

E__
L Lp

1

L] n w el 41 — -
1 = 1 v Y= .
T : :

3ech Y - TeMIlepaTypHBIH Ko3duimeHT BaHnT-I"odda.

Kamanuzamopom HazbpIBaeTCA BEIECTBO, H3MEHSIOINEE CKOPOCTh XHMHYECKOH peakIHH, HO B
pe3yibTare €€ caMO OCTaloIeecs XHMHYECKH HEH3MeHHBIM. KaTamHTHYeCcKHe IPOIECCHI CBOMSATCS K
JBYM THITaM: TOMOT€HHOMY H IeTeporeHHOMY. IIpH roMOoreHHOM KaTalH3e pearHpyIOIIHe BeIllecTBa H
KaTalIH3aTOp COCTABIIIOT OJHO(A3HYK CHCTeMY. IIpH TeTeporeHHOM KaTalH3e pearHpYIOIIHE
BeIl[eCTBa H KaTaJIH3aTOP COCTABIIIOT CHCTEMY H3 JBYX (ha3, H KaTaIMTHUYECKHIT IPoIecc ITpOoTeKaeT Ha
rpaHHIax pas3gena. CKOpOCTh B3aHMOJEHCTBHA B STOM CIIy4ae ITPOITOPIHOHAIBbHA ITOBEPXHOCTH
paszzena (as.

Bce xmniryeckie peakifii MOXKHO pa3felHTh Ha HeoOpaTHMEIe, HaIlpaBIeHHe KOTOPBIX He 3aBHCHT OT
BHEIIHIX VYCIIOBHIL, H OOpaTHMbIe, HaIlpaBJIeHHE KOTOPHIX MOKET H3MEHAThCS B 3aBHCHMOCTH OT

AOKYMEHT 10O |_|.J1[:.-':"~1'|
TeMIepaTypsl, * KOHHEHIPAUNI ‘i naplerns. BombImmcrso peaxipii oGparnmo. OHH HMpOTEKArOT

OJHOBPEMEHHO B IBYX HAIIPABIECHHAX, TaK KaK BO BCIKOH PEaKI[HH I10 Mepe 0O0pa3oBaHHA ITPOLYKTIOB



PaccmoTprM oOpaTHMYIO peaKiHrio B o0ImeM BHae: aA + bB «»c¢ C + dD.

[ IprMEHHB 3aKOH JEHCTBVYIOIMX MAaCC K IIPAMOH H 0OpaTHOH pPeaKI[HIM, ITOTYYHM:

vy =Iy[4]°[B].

vy =k [CT [D]#!(Z)

IJE Vv HV >— CKOPOCTH IPSMOH H OOPaTHON PeaKI[HIL.

[Io Mepe ImpoTeKaHHI PeaKIMH KOHIEHTPAL[HI HCXOMHBIX BEIECTB YMEHBINAETCS, H CKOPOCTh ITPSMOH
peaKI[MH YMEHBINAETCS, a CKOPOCTh OOPAaTHOHM YBEIMYHBAETCS BCIEACTRBHE YBEIIHMUYEHHS KOHI[EHTPALHH
ITONIYYEHHBIX BEILECTB.

Yepes HEKOTOpPOE BPeMS HACTYIIAET COCTOSHHE, KOrJa CKOPOCTh OOpaTHOroO IIpollecca CTAaHOBHTICH
PABHOM CKOPOCTH IIPSIMOIO: V ; =V 2.

Cocmosniie, npu KOMOpPOM CKOPOCHIb NPAMOIl peaxyiil paeHa cKopochiii obpamuoli, Haszvleaenics
XUMUYECKUM  paeHoeeciem, a KOHI[EHTPAIMH BCeX UYETHIPEX BeElleCTB — PAaBHOBECHBIMH

KOHIIeHTpaIsaMH. Torga H3 cCOOTHOMIEHHI (2 ) HMeeM:

k[4]°[B] = k,[Cc][D]”

OT1crozia cleayer

o [C1°[D]” |
P K-f = 5 ('T 3
K, [A]°[B] ) (3)

k 1 H k > TSI JaHHOH PEAKIIHIT ITPH OJIHOH H TOH ke TEMIICPATYPE ABIIAOTCH BEIOTYHHAMIL IIOCT OAHHBIMIL,

a 3HAYHT, HMX OTHOIIEHHE IIOCTOSHHO: K, — BelMYHHaA IIOCTOSHHAS H Ha3bIBAeTCSI KOHCTAHTOH
paBHOBecHs. J[Is peakiiii MeXAY TIa3000pa3HBIMH BeHIECTBAMH BMECTO KOHI[EHTPAIli MOJKHO
HCITOJIb30BaTh MapIlHalIbHBIE JaBIEHHS ra3oB B cMecH. [IpH 3TOM KOHCTaHTY PaBHOBeCHSI 0003HAYaIOT
yepe3K, . Eci KOHIIeHTpaI[HH BhIpPaKeHbI B MOIBHBIX JOJSIX, TO KOHCTaHTa PaBHOBECHS 0003HAYaeTCs

yepes Ky . Mexny K. K, H Ky CYIIIECTBYIOT CIIEAVIOIIHE 3aBHCHMOCTH

- T ir
K, =K,(RT)™,
szj;'repsfu..
I'JIc qu — ElﬂTEﬁpﬂI[‘IECI{ﬂH CYyMMa CTCXIIOMCTPHYCCKIIX KGB(l)(bI]I[HEHTGE. KoHcTaHTa PABHOBCCH I

3dBHCHT OT TCMIICPATYPEI H IIPHPOABI PCAIHPVYIOIIHX BCINCCTE, HO HC 3aBHCHT OT KAdTAJIH3dTOP4d, TdK KdK

TIOCTIEHHI YCKOPSIET H ITPSMYIO, H O0PaTHYIO peaKI[HH.

YpaBHeHHe (3) BEITeKaeT H3 3aKOHa JeHCTBYIOIIHX Macc I OOpaTHMBIX peaklHi. Ero MokHO
c(hOpMyIHpOBaTh Tak. OTHOIIEHHE ITPOH3BEJCHHS PAaBHOBECHBIX KOHIIEHTpPAIlMii B CTEIlEHH HX

CTEXHMOMCTPHYCCKILX KGB(l)(bHI_[IIEHTGE €CThb BCIIMYIIHA, ITOCTOIHHAMA ITPH IaHHOH TEMIIEPATVYPE.

OOKYMEHT NMoanncAaH
CMEH_[EHIIE PaBHOBZCILT HEU.HBEBHCHMDCTH OT H3MCHCHHA KGI-]I[EHTP&I_[I]II PCalHPYIOIIHX BCIICCTB,

Hal '. : I_"I [ _\.%I—r_r_ I:_|:_'E - TRIRISTHININININ E

TemepaTypH TABAeHHA (B- cnyn{ae ra30BBIX Peaki[Hil) B OOINEM CIIydae OIpeAesisIeTcs IIpaBiIoM Jle-

LﬂHElTEJILEZ eciil @ cucmeme, Haxooueuletics ¢ paeHoeectitl, UMeHLms 00HOo u3 yeaoeuii (t, p, ¢ ), mo
giacTEUTEneH: ¢ 19.08.2022 no 19.08.2023



NPOLCXO0UNl CMeujeHile paeHoeeclss 6 HANpaeleHull noll peaxijull, Komopds npensmcnieyen
NpPOL36e0EHHOMY UIMEHEHLL .

[ Iprmvensas mmpuHIp Jle-1laTenbe K pa3HBIM CIIyYasM, MOKHO CHENATh CIIeIYIOIIHE BBIBOJII:

1) mpH YyBenHYeHHH pPaBHOBECHOH KOHIIEHTPAI[HH OJHOI'O H3 BeIleCTB CHCTEMa XHMHYECKOIO
PAaBHOBECHS CMEIIAETCS B CTOPOHY TOH PEaKI[HH, KOTOPas IIOHHKAaeT KOHIEHTPALHIO 3TOr0 BEIECTBA,
2) TIpH YBeIIMYEHHH JaBJIeHHS pPaBHOBECHE CMEINAeTcs B CTOPOHY OOpa30BaHHSA MeHBIIErO Y CIIa
MOJIEKY]I I'as3a,

3) HarpeBaHHe CMeIaeT PaBHOBECHE B CTOPOHY SHAOTEPMHYECKOH peaKI[HH, OXJIaXKJIeHHe — B CTOPOHY
BK30TEPMHYE CKOH PEeaKIHH.

QOdbopydosarue u mamepuaibl:

PeakTHBEI, HEOOXOMUMBIE IS JAHHOH padoThl, BEICTABJISIIOT Ha IMTOIKH 1adopaTOpHBIX CTONMOB. Pejkue
pPeaKTHBEI, KOHIIEHTPHPOBAaHHbIE KHCIOTHL H HIENOYH, IaXy4yHe BellecTBa (HAIIPHMEP, CEPOBOLOPOL,
OpoMHasI BOJla H JIP.) XPaHAT B BEITSDKHOM IIKaQy.

OCHOBHa I XHMHYeCKasa Iocyla: MpoOHPKH (B INTaTHBE), KOIOBI, XHMHYECKHE CTaKaHBI ITOce PaboThI
TINATEJILHO BBIMBITH, BECHI C PA3sHOBECOM, IIPHOOPEI, HCIIOJIb3YeMas IS IIPOBEAEHHS OTHEIBHBIX

1ab0paTOPHBIX PadoT, BEIZAETCA H CAAeTCS YrcTas 1abopaHTy.

T'exHuKa 0 ezonacHocmu RPU 6bLNOJIHEHUN JIA0OPANOPHOIL D Ad ONbL:

-aKKypaTHO 00paIarbCsa CO CTEKISHHOH XHUMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHUTOH IIOCYABl YOUPATH C
ITOMOII[BIO COBKA M IETKH,

-BCce paloThl, CBS3AHHBIE C BBIAEIICHHEM SIOBHTHIX, JIETYUHX H HENPHATHOIAXHYIIX BEIIECTE,
IIPOBOJHTH B BEITSDKHOM IIKa(y,

-TIpH OTIPEEIIEHHH 3allaXa BEIECTB OTBEPCTHE COCYAa Aep:KaTh 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 JIMI[O HIIH OAeKAY. IIpH pa30aBIeHHH KOHIIEHT PHPOBAHHBIX KHCIIOT BIIMBATh KHCIIOTY B BOAY,
HO He Hao0OopoT;

-TIpH HarpeBaHHH ITPOOHPKH He JepKaTh €€ OTBePCTHEM K cede WIH B CTOPOHY cocella. He HaKIIOHATLCA
HaJ{ HarpeBRacMOH KHJIKOCTRIO BO H30eKaHIe TIoMafaHms €€ Ha JINI[0, 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

BBIKJIIOYATE 3H§WPH@HR&LH MOKPBIMIT PVYKAMIL, d T4KXKC IIOJIIb30BATBCA HCHCIIPABHBIMIT HIIH
SNEKTPOHHOW NOANUCHIO

Whﬂt@mﬂw&@dﬂm@ﬂhﬂ[;

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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-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 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
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 CIIYHasIX HEMCIJICHHO cooOIIaTh ITPEIIOAaBaATC IO HIIH HﬂﬁﬂpﬂHT}*’.

Ilpaxkmuueckas uacms:
OnpIT Nel. 3aBHCHMOCTE CKOPOCTH PEAKIMIH OT KOHLIEHTPALHH.
[IpH peakIiy MeXXay THOCYIb(PaToM HaTPHSI H CEPHOH KHCIIOTOH

Na,S,0; + H,80,4 = H, 8,05+ Na,S0O,

HngOg — SO: + S + H:O
HEPaCTBOPHMAsI Cepa BBIAEISETCS B BHJE MYTH. BpeMd OT Hayana peakilHH OO0 ITOSBIEHHS ITEPBBIX
CIIEIOB MYTH 3aBHCHT OT KOHI[ECHTPAIMH PEarHpyIOIIHX BEIECTB.
TpH OIOpPETKH MOPO3Hb 3aIlOJIHHTh BOAOH, PACTBOPOM THOCYIIb()aTa HaTPHS H CEPHOH KHCIIOTOH.
B TpH TIHaTenbHO BBEIMBITBEIE IPOOHPKH H3 OIOPETOK HAJIHTh YKa3aHHBIE B TaOIHIlE KOIHYECTBA
pacTBOpa THOCYIIb(aTa H BOJBI. B TpH IpyrHe - 110 2 MJI cepHOH KHCIOTHL. BIIHTE B IIepBYIO MPOCHPKY C
PacTBOPOM THOCYIIb(paTa OTMEPEHHOE KOITHYECTBO CEPHOH KHCIIOTHI H3 BTOPOH IMPOOHPKH H, OBICTPO
B300JITaB, OTMETHTH IIO0 CEKYHJIOMEPY BPeMS OT CIIHBAaHHS PacTBOPOB JO MOMEHTA ITOSBIIEHHS MYTH.

AHaJOTHYHBIE OILITHL IIPOJENATh C pACTBOPAMH B JPYTHX IIPOOHpPKaX.

Homep OO0BEM, MII OTHOCHTEIIbHAS Bpemsa OTHOCHTEIBHA
TP OOHPKH Na,S:0s(a) H,O(b) KOHI[EHTPaIHs, t,C sI CKOPOCTb,
a/(at+b) v=1/t
1 0 0 1
2 4 2 2/3
3 2 4 1/3

CJlenaTh BBEIBOM O 3aBHCHMOCTH CKOPOCTH PCaKITHH OT KOHIICHTPAIIHH H HBG@I)EIBHTB ITY 3dBHCHMOCTD

rpapuUecKy, OTKHARBIBASNIEOAOCH aOCIIMICC OTHOCHTEIBHYIO KOHIIEHTPAIMIO, a IO OCH OpJAHHAT -
3NEKTPOHHOWM MOAMNMCHIO

OFHORTITE {CKOPOCTE PedRITpr000043E

Bnaneneu: llleGayxoea TaTeAHa AnekcaHgpoBHa

OmnpIT Ne2. 3aBHCHMOCTh CKOPOCTH PEAKIHH OT TEMIIEPATYPHI.
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BroisHne temriepaTyphl Ha CKOPOCTBh PEAKIIHH MOXKHO TaKXKe ITPOCIIEAHUTH IO BPEMEHH ITOMYTHEHH S
ITOJIKHICIIEHHOIO pacTBOpa THOCYIb(ara HaTpua. Hamure B ogHy mpoOHpKyY 4 M pacTBopa Na»S:0s, a B
Ipyryro - 4 mu pacteopa H.SO4. O06e mpoOHpKH ITOCTaBUTh B CTaKaH ¢ BOJOH KOMHATHOH TeMIIEPATVYPHL
Yepes 5 MHHYT H3MEPHUTh TeMIIEpPaTypPy BOIBI H BEUIHTH COHEPAKHUMOE OIHOH IPOOHPKH B JAPYIVIO.
OTMETHTH, Yepe3 KaKOe BPeMS ITOSIBIIIACH MYTh.

B mBe apyrue mmpoOHPKH HAJMTE IO 4 MII 3THX K& pacTBOPOB. I10CTaBUTE B CTaKaH ¢ BOJOMH, HAaIrPEeTOH
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 BpeMs peakiqiu OTHOCHUTEIIFHAS CKOPOCTE,
ormIiTa, C t ¢ v= 1/t
1
2
3

Pe3ynbTaThl ONBITa BBHIPA3HTh TI'papHUECKH, OTKIAJbIBas IO OCH alCI[HCC TeMIIepaTypy, a IO OCH
OPAHHAT - OTHOCHTIEIBHYIO CKOPOCTh. I TeMIlepaTypbl M CKOPOCTH Macinradel yaoOHee OpaTh
pasHbIe. BO CKOIBKO pa3 YBEIHUYWIACH CKOPOCTh PEaKIHH ITPH YBEIMYEHHH TEMIIEPATYPhl Ha KaKIbIE
10°C?

OrnbeIT Ne3. BiaussHHe CTEIIEHH H3MEIBUYEHHS BEIECTRBA HA CKOPOCTh PEeaKI[HH.

B cyxoi ¢appopoBOi CTYIIKe CTEKIISHHOH ITAJTOYKOH OCTOPOKHO CMeIllaTh HECKOIIBKO KPHCTAILIIHKOB
HHUTpaTa CBHHI[A M HOAMAA KalHsI 3aTeM CMeCh pacTepeTh IecTHKOM. Urto Habmomaere? OOBSICHUTH
ITPHYHHY H3MEHEHH ST HHTEHCHBHOCTH OKPaCKH.

OmnpIT Ned. BnusHHe KaTaJIH3aTOPOB Ha CKOPOCTh XHMHYECKOH PEaKI[HH.

B 1Be npoOHpKH HAIMTE 1-2 MI IIepOKCHIA BOJOPOAa H ITPHOABIISATE OJHOBPEMEHHO B OJHY - IIEIIOTKY
IHOKCHIA MapraHiia, B IPYT'VIO - TAKOE K& KOJIIMYECTBO OKCHJIA JKEJIe3a.

Habmromars pasnokeHHe IepoKCHAA BOAOPOAA C BhIJIEIeHHEM KHCIOopoAa (Impoda TIekoIIeit TYIHHKOMH).
OIMHAKOBO JIH ITPOTEKAET IIpoIecC B IIpolHpKax? B KaKOH H3 MPOOHPOK IMPOLECC ITPOTEKAET ObICTpeE?
Kakoe n3 100aBIEHHBIX TBEPABIX BEIIECTB SBJISETCS KaTaarmsaTropoM? Harmncars ypaBHEHHE peaKI[HU
PasIoKEHH I IIEPOKCHIA BOLOPO/IA.

OnpIT Nod. XHMHYECKOE PaBHOBECHE.

B mpoGupky Hamuth 10 MI BOABI H NpHOaBHTH IO 1-2 KaIIM HacHIIeHHBIX pacTBopoB FeCls m
NH4SCN. OkpaneHMEAH BKPaeHbII IBET PACTBOP PAa3IINTh ITIOPOBHY B 4 ITPOOHPKH.

ANEKTPOHHOW NOANMChIO
Harears 3PABHSCANE SOFpA PO PEARIfAT 1 BRIpaKeHIe KOHCTAHTLI PABHOBECHS.

Bnaneneu: ebayxoea TaTeAHa AnekcaHgpoBHa
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3aTeM B IIepPBVIO ITPOOHPKY H00aBHTh 2-3 KaIlIM HachlmeHHoro pactBopa FeCls. Uro HaOmromaere?
OOBACHHTE. BO BTOPYIO IPOOHPKY HAINTE 2-3 KaruIlH HachIIeHHOro pacteopa NH4SCN. OOBSICHHTE
HaOmromaeMoe H3MeHeHHe. Ilouemy m3MeHeHHe KOHIleHTparim NH4SCN - BeI3BIBaeT Oolee
s(ppeKTHBHOE CMellleHHe PaBHOBECHS, YeM H3MeHeHHe KoHIeHTpalna FeCls?

B Ttperhro mpoOupky go0aBHTE HeMHoro Teépmoro NH,Cl, cwmpHO B300nTaTth. CpaBHHTH 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?
OIpeneiInTh Ha OCHOBAHWH HAOOJEHII, SBIIETCS JIM 3Ta PEakKis SHAO- WIH 3K30TEPMIYECKOM.
OOBSICHATH U3MEHEHHE OKPACKH ITPH HarPEBAaHHH CMEIEHHEM XHMHYECKOI'O PAaBHOBECHSL

Tpebosanusa Kk oghopmieHuro 1adopamopHol pad onmsl . omyenty:

| BrirmontHeHHe madopaTOpHBEIX PadoT COMPOBOXKAAKOT 3allHCSIMH B J1a00opaTOpHOM JKypHaine. Ha
TUTYIIBHOM IJIHMCTE JIaDOPAaTOPHOIO JKYpHala JOMKHEI OBITH ITPeJCTaBIIeHBI. Ha3BaHHE YHHBEPCHTIETA,
(paMIIIN ST 1 MHHIHAIIEL YYaI[eroc s, HOMep Kypca H I'PyINIbl, Y4eOHBIH IO,

2.0OTYeT O BBINIOIHEHHOH JITa00paTOpHOH padoTe JOIKEH COAEPKATEH CIIEAVIOIIHE CBEACHHS.

*HOMEP padoTHI H €€ Ha3BaHIE,

*[aTy BBITIOTHEHHS pabOTHI,

*I[eTIb PAaOOTHI;

*000pYIOBaHIIe M MaTepHalIbl,

*KPaTKOE TEOPETHUYECKOE OITHCAHME;,

*HOMEP M Ha3BaHHE OIBITA,

*KpaTKOE OITHCAaHHE Xojia padoThI ¢ YKa3aHHEM YCIIOBHH ITPOBEIEHHS OIThITA,

*PUCYHKH H CXeMBI HCITOIIB3YEMBIX ITPHOOPOB;

*HAOIIOMEHH ST,

*YPAaBHEHHS ITPOTEKAFOIINX PEAKIIHIL,

*PacyETHI, TaOIHIBI, I'Pa(HKH,

*BBIBOJIBL.

3 .JIaBopaTOopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIlHCH JOJIKHEI OBITH JIAKOHITYHBIMII.

4.0OT4ET 0 MpoBeAEHHOI paboTe IMPOoBEPSET M IMOAIMHCHIBAET ITperoJaBaTelb.

5.K craue 3augfiaydie ndidpeRATOPHOMY TPAKTHKYMY JTOITyCKAFOTCS CTYHEHTBI, BBIIONHHBIIHE H
BNEKTPOHHOW MOAMNMUCHIO

TTeEHCABIIG0Y: sHPEFOAABAT e A0 BoR ogIOMAIITHHE H JIa0opaTOpHBIe PabOTHI, CHAABIINE KOJUIOKBHYMEL,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

dKTHBHO YIdCTBOBABIIIHE B pﬂﬁDTE CEMITHAPOB.
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0.CTyAEHTHI, TOTYYHBIIHE 3a4YET IO JTa00PaTOPHOMY ITPAaKTHKYMY, AOITYCKAIOTCSA K cJaue SK3aMeHa I10
KYPCY HEOPTaHHYECKOH XHMHH.

KonmponsHsie 6onpocst :

1. CKOpOCTh XMMHYECKOH peakiH. [IoHaTHE SHEPruH aKTHBAI[HH.

2. DaxTOpHl, BIHAIOIIHE HA CKOPOCTh XHMHYECKOH PEaKI[HH.

3. 3akoHbl bornsg-Mapnuorra, I'eni-JIroccaka, Hlapms.

4. BmmsHHe TeMIlepaTyphl, JABJIeHHS H 00beMa, IIPHPOIbl PEarHPVYIOIIHX BEINECTB HAa CKOPOCTh
XHMHYECKOH PEaKI[HH.

5. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PeakIH OT KOHI[EHTPAIHH BEI[eCTB H TeMIIePaTypPHl.

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

7. IlpubmrxenHoe nmpasuino BaHuT-T'odda.

Cnucok aumepamypasl.

1. MeTomyecKHe yKa3aHHS 10 BEIMTOTHEHHIO J1a0O0pPAaTOPHBIX pabOT IO AUCIHFIUIMHE « XHUMISD) IS
CTYAEHTOB HampasiIeHHS IToAroroBkKH 08.03.01 CTpoHTEnsCTBO.

2. MeromyeckKHe VYKaszaHHS I OOy4YaroIUXCs II0 OpraHH3alHH H IPOBEAEHHUIO CaMOCTOSTEIILHOH
paboTHI 11O AUCIMIUIHHE « XHMISI) OIS CTYASHTOB HalpaBiIeHH IMOAroTOBKH 08.03.01 CTpOHTENbCTRO.
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.rw/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 6
Tema: PacrBopsl lIpHroros/ieHHe pacTBopa 3aJAHHOH KOHIICHTPAIIHH

Ilens padomsi: 1IpHTOTOBIEHHE pPacTBOpa COISHOH KHCIOTBHI 3aJaHHOH KOHI[EHTPAIHH H ITPOBEPKa

HOPMAJIbHOCTH ITPHI'OTOBJIICHHOI'O PACTBOPA THTPOBAHHEM.

@D opmupyemble Komnemernuuu:, OIIK-1.

T eopemuiecKda ddachnib.

PE],CTEGP - JTO TOMOI'cHHAd MHOI'OKOMIIOHCHTHAAd CHCTCMa, B I{GTﬂpﬂﬁ OOHO BCIICSCTBO

pacIpeIeNeHO B ePEAS ARYFOEQ JIIH IPYTHX BEIECTB.

3NEKTPOHHOW NOONMCLIO
CepTu :.PH,GTEGPI:-I -I\EII*F}:’-‘]Z-‘-@BITH B..-'FﬂSGGﬁpElHHGM (EGB,[[}"X): AHMJIKOM H TBEPIOM (C]‘[.’IIELELI:, IIBETHEIC CTEI{JI&)

¥ I BEATh i ] ANMEECAl I _:::-_| [

dI' PCI'dATHBIX COCTOAHIAX. Yarre Bcero IMPHXOJHTCAH pE]ﬁDTElTL C FHIKIMII PACTBOPAMI.
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CojiepKaHHE JaHHOIO BEIECTBA B EJHHHIIE MACCHl HIIM 00BbeMa pPacTBOpa Ha3bIBAETCH
KOHI[EHTpaIel pacTBopa. Ha mpakTHke HaHOOJIee YacTO IOIB3YIOTCS CIEAYIOIHMMH CITOCOOaMH
BBIPaKeHH ST KOHI[eHT PallHH:

1. MaccoBasi JoJIf1 - OTHOIIIEHHE MAacCCHI JaHHOI O KOMIIOHEHTA B pacTBOpe K 0oOIIeH Macce 3TOro
pacTBOpa. MaccoBast IoiIs MOKeT OBITh BBIpa)keHa B JOJISIX eQUHHIBL, IpoleHTax (%), mpoMmnie
(TBICSUHAsg 4YacTh %) H B MINIIMOHHBIX Jonsax (MimH?!'). MaccoBas JONIS JAaHHOIO KOMITOHEHTA,
BBIpa)KeHHas B IIPOI[EHTAaX, ITOKa3bIBaeT, CKOJIBKO I'PaMMOB JJaHHOI'O KOMITOHeHTa cojaepxurca B 100 ¢
pacTBOpa.

2. MaccoBass KOHIIEHTpAIHs - OTHOIIEHHE MacChl KOMITOHEHTa, COAep KaIlerocs B pacTBOpeE, K
00BEMY 3TOTO pacTBopa. EQMHHIEI H3MEPEHHS MAaCcCOBOI KOHI[EHTPALIMH  KT/M”, /1.

3. Turp T - 4HUCIO I'PaMMOB PACTBOPEHHOIO BelllecTBa B 1 MI pacTBOpa. EMHIMIIEI H3MEPEHHS
THTpPa - I/MII, KT/CM’.

4. MoJisipHasi KOHIIEHT PalMA ¢ - OTHOIIEHHE KOIHYECTBA BEIIECTBA (B MOJIIX), COAEP KAIEroCs
B pacTBOpe, K 00beMy pacTBOpa. EJHHHIIEI H3MepeHHS - MOIb/M’, (MOIbL /1). PacTBOp, MMeroIImii
KOHIIeHTpaIHio 1 Mo/, o6o3Havyaror 1 M; 0,5 moms/11, o6o3HavaroT 0,5 M.

5. MoJuasipHass KOHIIEHTPAIlHA 53KBHBAJIEHTOB C,; (HOPMAJIbHAA KOHIIEHTPAIIHA) - 5TO
OTHOIIIEHHE KOIIHYeCTBA BEIeCTBA SKBHBAIEHTOB (MOJIb) K 00beMy pacTBOpa (J1). EQnHHIIa H3MepeHH
HOPMAJIbHOH KOHIleHTpalmu Moib/I. Hampmmep, c.(KOH) = 1 monws/n, ex(1/2H.SO4) = 1 moms/m,
cx(1/3 AlCl5) = 1 monpe/n. PactBop B 1 1 KOTOpOro cojep:kKHIcsa 1 MOJb BellecTBa SKBHBAJIESHTOB,
Ha3bIBAIOT HOPMAJIBHBIM H 0003HAYaroT 1 H.

6. MoasuibHOCTB b - 3TO OTHOIIIEHHE KOIHYeCTBa paCTBOPEHHOIO BellecTRa (B MOMISIX) K Macce m
pacTBOpHTEII. Emmmimnia H3MepeHH s MOISTIbHOCTH - Momb/KT. Hammprmep, b(HCI/H,O) = 2 MOTB/KT.

7. Moasippasi JoJifl - OTHOIIEHHE YHCIIa MOJIEH PAacTBOPEHHOI'O BEIECTBA K OOINEMY YHCITY
MOJIeHl BelllecTBa H pacTBOpHTENS. MoispHas Jo0Id MOKeT OBITh BhIpakeHa B JOISX €IHHHIIEL,
rporieHTax (%), IIpoMIIIIE (THICSYHAS YacTh %) H B MIUUIHOHHBIX JOISIX (MIH ).

J[J1s1 TPHrOTOBIIEHHS PAaCTBOPOB OIpeJelIeHHOH KOHIIEHTPALHH, IS TOYHOIO H3MepPeHHSI 00beMOB
MIPHMEHSFOT MEPHYIO ITOCYAY: MEPHEIE KOJIOHI, ITHITETKH 1 OFOPETKH.

MepHBle KOJIOBI — TOHKOCTEHHBIE IUIOCKOJOHHBIE COCYABI C JUIHHHBIM Y3KHM I'OPJIOM, Ha KOTOPOM
HaHeCeHa MeTKa B BHJE KOIbILeBOH 4epThl. Ha Kax ol koinOe 0003HAYeHEl €€ EMKOCTh H TeMIIEpaTypa,

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

h0aFE9ABBBI52205k
ko TaTbrHa Anekc

7BAS500060000043E
ApoBHa
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a - MepHas Koiba, 0 — IHIeTKH;, B — OFOPETKa.

[ [HITIETKH HCIIONB3YIOT A1 0TOOpa OIpeieiIeHHOro o0beMa IIpoOhl KHIKOCTH.

[Innmerkn Mopa npencraBiszoTr cOOOH CTEKISHHBIE TPYOKH C pacIIHpeHHeM IocepeauHe. HMKHHI
KOHEI[ OTTSHYT B KaIDULIIIP, HAa BePXHEM KOHIIE HAHECEeHa METKa, OO0 KOTOPOH cleXyeT HaOHpaTh
H3MePSEMYIO KHAKOCTh. Ha rmimneTke yka3zaHa 0ObEMHOCTS.

[IIHpokO TIIPHMEHSIOT TaKXKe I'paAyHPOBAHHBIE ITHIIETKH Pa3IMYHOH €MKOCTH, Ha Hapy KHOI CTeHKe
KOTOPBIX HAHECEHEBI AelleHH. [[71S HAIlOIMHEHHS ITHIIETKH HIDKHII KOHEI[ €€ OITYCKAlOT B KHIKOCTh H
BTSTHBAIOT ITOCIEMHIOID ITPH IIOMOIIM TIPVIINH HIH CIEIHAIbHOIO ITPHCIIOCOOIEeHHS. JKHIKOCTH
HaOHparoT TakK, yroOBl OHA IIOAHSUIACh Ha 2-3 CM BBIIIE METKH, 3aTeéM OBICTPO 3aKPBIBAIOT BEPXHEE
OTBEPCTHE YKa3aTEIbHBIM ITaJIbIIEM ITPABOH PYKH, IIPHAEPKHBASI B TO K& BPeMS ITHIIETKY OOIBIIHM H
CpeJHHM ITajbI[aMH. 3aTeM OCIa0NSIOT HaXKHM YKa3aTeIbHOI'O Ialblla, B Pe3yibTaTe Yero KHIKOCTh
OyZeT MeJJIEHHO BBITeKaTh H3 ITHIIETKH. B TOT MOMEHT, KOrja HHKHHII MEHHCK (YPOBEHB) KHIKOCTH
OKa’KETCS Ha OJHOM YPOBHE C METKOMH, ITajJIell CHOBA ITPHKHMAIOT. BBes IMIIETKY B COCY, OTHHMAIOT
yKazaTeIbHBIH ITalel] H JaroT KHIKOCTH CTeYb IT0 CTEHKE cocyja. I1ocie Toro, KaK KHIKOCTh BBITEUET,
IIHIIETKY JAepsKaT ellle SCEKYH/ ITPHCIIOHEHHONH K CTEHKE COCY/Ia, CIIETKa ITOBOPAaYHBAS BOKPYT OCH.
BropeTkH IIpHMeHSIOT IIPH THTPOBAHHH, IS H3MEPEHH S TOUHEIX 00BbeMOB H T.I.

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
TINATEILHO BBIMBITH, BEChI C Pa3HOBECOM, IPHOOPHL, HCIIOIb3yeMas IS IPOBEICHHS OTAeIbHBIX
1a00paTOPHBIX PadOoT, BEIAAETCA H CHAAETCS YHCcTas 1a0OpaHTy.

T'exHuKa 6 ezonacHocmi NP 6bINOJIHEHUN J1A00pamopHOU 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

HACTHII Ha HIMGJ&Eh EH eﬂD I-"I'CI,;.IIPH pﬂBﬁﬂBHEHIHI KOHIICHTPHPOBAHHBIX KHCIIOT BJIMBATh KIICJIIOTY B BOAY,

SNEKTPOHHOW NOANKCLIO

%@pﬁ%vﬁﬁqﬂge& : JESABBBO52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAda AnexkcaHgpoBHa .
-IIPH Hal' PCBaHHH HpﬂgI[pHH HE JCPAKATh €€ OTBCPCTHEM K cebe HIIH B CTOPOHY COCEJd. HC HAKIIOHATLECA

Hidil-HAFPREB ae MO KHKO CTHI0 BO H30eKaHHE ITOMaJaHus e€ Ha JIHIIO0, PYKH HIIH OHeKIY,



-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.

[IpuroroBure B MepHOH Koj0e 100 w»x  pacTBopa XJIOPOBOAOPOAHOHM KHCIOTHL  3aJlaHHOH
koHIeHTparpH(0,10 - 0,20 H).

IIopsimok paboTHhl.

a) KoHIIeHTpHPOBaHHYIO XJIOPOBOJOPOAHYEO KHCIIOTY HAJINTh B IUIHHIP H apeoMeTPOM H3MEPHTh €€
TJIOTHOCTE. 3TV OMNEPalHIO ITPOBOANUTH B BHITSDKHOM Ikady. I1o TaOmimle B CIpaBOYHHKE OMpPEAeIIHTh
TIPOLIEHTHYIO KOHIIEHTPAIMIO KHCIOTHI H BBEIYHCIHTL 00BEM KOHIIeHTpHpoBaHHOH HCI, HeoOXommmbIi

s mparotoBieHus 100 M1 pacTBOpa 3aJaHHOH KOHIIEHTPAIMH. J[JISI pacu€TOB MOKHO HCIIOIb30BaTh

clueayroe GOpMyIBL: :

1m m - 1000

= v 0 ST Ty

e Co, IIPOLCHTHAA KOHLICHTPAIA,
Cy— HOPMdJIbHAA KOHIICHTPAIIA,
1Tl — MAcCa pﬂCTEGpéI—H—I(}FG BEITICCTEA.,

3.
p — IUIOTHOCTh pacTBOpa, I/CM’;

v — OO BENERRGTRORAGM ;

ANEKTPOHHOW NOANUCHIO )
Ceprudukad —2cBNBHBANEHTHASNRE0APACTBOPEHHOIO BEIIECTRA.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BrruniciaeHHBIN 00BEM pacTBOpa M3 OIOPETKH IEPelNTh B MEPHYIO KOOy Ha 100 mi, 3ateM B KOJIOY
HAJIMTh JO IIOJIOBHHBI AHCTIWIIIMPOBAHHOH BOJBI. TINareIpbHO B300NTATh, JOBECTH OOBEM pacTBOpa
TUCTHIUIMPOBAHHON BOJOH IO METKH, 3aKphITh KOJIOY ITPOOKOH H BHOBBH TIIATEILHO IIEPEMEINATH
PacTBOp, IIepeBOpauYHBas KOIOy.
0) IIpoBepHTh HOPMAIIEHOCTh IIPHIOTOBIIEHHOI'O PacTBOPA.
JI7151 3TOr0 BCIIOIIOCHYTE ITPHI OTOBJIEHHBIM PacTBOPOM KHCIIOTHI ITHIIETKY H OTOOpaTh IHITETKOH 10 Mix
5TOH KHCJIOTHI. COAEPKHMOE IHIIETKH IIEPEHECTH B KOHHYECKYIO KOOy, Tyaa ke jgodaBurh 20-40 M
THCTHIDIMPOBAHHOH BOJEI H 2-3 Karm (peHoJIpTagenHa. 3aTeM B 3TOT PacTBOP H3 OIOPETKH ITOCTEIIEHHO
n00aBJIAThE PACTBOP IIENOYH H3BECTHOH KOHI[EHTPAIIHMH, HEIPEPLIBHO B30aJIThIBas KOOy A0 TeX IIOp,
TIOKa PacTBOP He OKPACHTICS B PO3OBEIH IBeT. ECIIH OKpacka HeyCTOHUYHBA (Hcuye3aeT), IIPHOABHTL eIlé
2-3 Karuii IENOYHM. OTOT MOMEHT COOTBETCTBYET IIOJIHOH HEHTpalmM3al[HH KHCIOTBEL INETOYBIO.
ONHCaHHBIN ITPHEM B aHATUTHYECKOH XHMHH Ha3bIBACTCS THTPOBAHHEM. THIPOBaHHE ITOBTOPHTHL 2-3
pasa, IIoka 00BEMBI H3PaCXOJOBAHHOMH IIEIOYH He OYVAYT OTIMYaThCcs Oonee yeM Ha 0,1 mol.
PacuéT KOHIIEHTpPAIMH KHCIOTHI ITPOM3BOAHICS IO CPEeOHEMY 3HAUYEHHIO H3PAacXOJOBAHHOIO OO0BEMA
IETOYH. J[JI51 3TOr 0 HCITOIb30BaTh CIEAYIOIYIO (POPMYITY:
Caxmt ® V=™ Comn ® Vi

rae  Cyym— OIpeeNsgeMasi HOpMaJIbHasl KOHIIEHTPaIlis KHCIIOTEI, I-3KB/JI,

V - — OOBEM KHCIIOTHI, MI (B JaHHOM ciry4ae 10 M),

Cy mexr — H3BECTHA I HOpMaJIbHAS KOHIIEHTPAIH S MIETOYH, T-3KB/1;

V ez — CpeiHee 3HaueHHE 00BEMA IIEIOYH, H3PACXOJOBAHHOI'O Ha THTPOBAHHE, MII.

BBIUHCIIHTE 3HaUEHHE GHIII@IC[I: ,[[G]’[}*’H.[EI—H—IGﬁ ITPH IIPHI'OTOBJICHHI PACTBOPA 3aJlaHHOH KOHIICHTPAIlIH.

C
OmrHbka, %o— HTE”‘;: L IMA1T s 100%

H TEOp

]

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

Tpebosarusa kK ogho EHUI0 J1A00panopH ol pad omsvl 1_omyemy.:

| BrirmonHeHHe nabopaTOpHBIX padoT COMPOBOXKIAIOT 3aIlHMCsIMH B JIabopaTOpHOM KypHaine. 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 0 BBINIOIHEHHOH JIa00opaTOpHOH padoTe JOIIKEH COAEPKATh CIIEAVIOIIHE CBEACHHS

*HOMEP padoTHI H €€ Ha3BaHIHE,

*A4aTV BBIITOIIHCHIA pﬂﬁﬂT bI,

*LETh PAOOTEL,  [okyMEHT NOAMMCAH
ANEKTPOHHOW MOAMNMCHIO

*00QPY.AOBAHIISOMEABE PEAHBISAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

*KPAaTKOC TCOPETHYCCKOE OITHCAHHC,
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*HOMEP M Ha3BaHHE OIbITA,
*KpaTKOE OITHCAHHE XOjia padoThI C YKa3aHHEM YCIIOBHH ITPOBEJIEHHS OITITA,

*PUCYHKH H CX&MBI HCITOIIb3YEMBIX ITPHOOPOB;

*HaOIIIOAeHH T,

*YPAaBHEHHS ITPOTEKAIOIIHX PEAKIIHIT,

*pPacyéThl, TaOIHIBI, I'Pa (K,

*BBIBOJIBL.

3.JIaGopaTOopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIlHCH JOJIKHEI OBITH JIAKOHITYHBIMII.

4. OT4YET O IMPOBeAEHHOH padoTe IPOBEPSET H IOAIIHCHIBAET IIPEIOJABATENb.

5K cmadue 3auéra 1o madopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYAEHTHI, BBIIOTHHBIIHE H
IIOATIMCABINIHE YV IIPEIOAaBaTENd BCE JOMAIIHHE M TabopaTopHble PadOTHI, CHABIIMNHE KOJUIOKBHYMEL,
AKTHUBHO YYaCTBOBARBIIIE B padOTE CEMHHAPOB.

0.CTYAEHTHL, MOIYUYHBIIHE 3a4ET IO JIaOOpaTOPHOMY IMPAKTHKYMY, JOIIYCKAIOTCA K claue AK3aMeEHa I10
KYPCY HEOPTraHHYECKONH XHMHH.

Koumponsusie eonpocst :

1. UTto Ha3pIBaeTCA CYCIIEH3HEH, SMYIIbCHEH, KOIIOHIHBIM PACTBOPOM H HCTHHHBEIM PacTBOPOM

2. Uto HasBIBacTCS KOHIEHTpalpieH pacTBopa? KakKoBEI Hanmdolee pacIpoCTPaHEHHBIE CIIOCOORI e
BEIPAKEHNS?

3. Kakne KOHI[eHTpAaI[MH Ha3bIBAIOTCS ITPOLEHTHRIMH, MOISTIBHBIMH, MOIISIPHBIMH, HOPMaIbHBIMH ?
Yro Takoe THTP pacTBOpa’?

4. ApeoMeTp TmOKa3al IIJIOTHOCTh cepHOH KHCIOTHI 1105 kr/m3. KakoBbl ee IIpolleHTHas
KOHIIEHT Palliig, MOISIPHOCTh, MOISTIBHOCTE, HOPMAllbHOCTb H THTP?

5. Kaxon o6peM 20% COJISIHOH KHCIIOTHI ITOTPeOyeTC s AJI IPHTOTORIEHHS 171 3 H. pacTBOpa?

0. JInd rpoTpaBiMBaHHSI CEMSIH CYIIEMOH IIPHMEHSIOT €€ pacTBOPHI 0,1 % KoHI(eHTpalpi. CKOIBKO
CyleMbl HaJo B3SATh Ha 20 Belep pacTBopa (BMecTHMOCTh Beapa 20 muTpoB)? MOKHO JH TOTOBHTH
PACTBOP CYIIEMEI B IITHKOBOM H JKEJIE3HOM BeIpe?

7.Crompko nmpogaxHoro gpopmamiiHa (40% pacTBOP) H BOJBI HEOOXOTHMO B3ITh IS ITPHTOTORIEHH
5% pacTBOpa?

8. Ornpeaenre HOpMalIbHOCTS IIETOYH, coepKalyr 2 r NaOH B 1 murpe pactBopa.

Cnucok aum epamypasl.

1 MeTtoauueckie yKazaHHS II0 BBIIIOIHEHHIO JIA0OPATOPHBIX paldoT II0 JUCHIIIIMHE « XHMHSD) IS
CTYZEHTOB HaItpaBIeHH IToAroToBKH 08.03.0]1 CTpOHTENBCTBO.

2. MeroamyecKng, ke HEkh A 0OyYaloMXcsa 10 OpraHM3aIlH H IIPOBEJAECHHIO CaMOCTOSTEIIBHOM
ANEKTPOHHOW NOANUCHIO
PaREFHETI MG IHI FHER sCOXHNFSIN A @FY IeHTOB HarrpaBlIeHH S IMOATroTOBKH 08.03.01 CTpoHTENnbCTRO.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3. .Heopranndeckass XuMHS | OieKTpoHHBIH pecypc| : mabopaTopHbli ImpakTHKYM / C.A. CokomnoBa [H
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op.]. — OnekTpoH. TeKCTOBBIE JaHHbIe. — BopoHek: BopoHexkckuil I'ocygapcTBeHHBIH ATpapHBIi

YHuBepcurer uM. Mmmaieparopa llerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocryiia:

http://www .1prbookshop.ruw/72709 .html

4 Heopranndeckass XUMHS | OIeKTpOHHBIH pecypc| : madopaTopHslit mpakTHKYM / O.B. J[bsKOHOBa [H
ap.]. — DnekTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHexkckui ['ocymapcTBeHHBIH ATpapHBIH
YHusepcuret mM. Mmmeparopa llerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum JIoCTVIIA:
http://www.1prbookshop.rw/72708 .htinl
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.

Teopemuueckan uacns.
OJIEKTPOINTEL — 5110 @eujecnied, pacmeopsl il pachiaaesl KOMOpPbsIX HPOoeoosn SAeKmpldecKull moxk.
Pacrag MoIeKyJI BelllecTBa Ha HOHBI HA3bIBAETCS Saekmponmudeckoli ouccoyuayueii. K 3IeKTpornHTaM
OTHOCSTCS KHCIIOTBI, OCHOBAHH S, COIMH. KHCIOTEI — 3TO 3MeKTPOIHTHL, JHCCOIIHHPYIONHE B PaCTBOPaX C
oOpa3oBaHHEM KaTHOHOB Bomopoga: HCN <« H' + CN; H.SO, = 2H" + SO,”. OcHOBaHHS —
AIEKTPOIMTEI, JHCCOIHUPYIOIIHE B PacTBOPaxX ¢ 00pa3zoBaHHEM IHAPOKCHI-HOHOB:
NH,OH < NH,;" + OH; Ba(OH), = Ba® + 20H. CyIecTByIOT 3IeKTPOIHTEI, KOTOPbIE MOTLYT
THCCOIMHPOBATh IO THITY KHCIOTBI H IIO0 THITY OCHOBAHHS, TaKHe »BJISKTPOIHTHI Ha3bIBAIOTCS
ampoTepHbMH. K HHM OTHOCSATCS THIPOKCHABI aM(pOTEPHBIX HSIeMEHTOB, a TaKkKe TI'HIPOKCH]IBI
METaJIJIOB, HaXOISIIIXCSI B IIPOMEKYTOYHOH cTelleHH OkHcleHHST, Hampumep: Be(OH)., Al(OH)s,
Zn(OH),, Cr(OH)s; u MHOrHe ApyrHe. J[HCCOIMAI[HIO PacTBOPEHHON YacTH aM(OTEPHOTO THAPOKCHTIA
110 0OOHM THITAM MOKHO MPEACTaBHTh CIIEIYROINEH CXEMO:
H"+ RO < ROH <> R"+ OH..
B HachkImeHHOM BOJHOM pacTBope amgorepHoro ruapokcuaa Houel H, RO u R, OH Haxomsarcsa B
COCTOSHHH PaBHOBECHS, ITOATOMY aM(OTepHbIe THAPOKCHABI B3aHMOJEHCTBYIOT H C KHCIIOTaMH H C
ocHOBaHUSIMH. [IpH m100aBIeHHH KHCIOTHI PaBHOBECHE CMeENIaeTCsS B CTOPOHY JAHCCOIHAIMH IO THITY
OCHOBAHIL, TIPH ARQABICHEHR] QCHOBAHIA — B CTOPOHY JHCCOLHAIMH IO THITY KHCIIOTHL.

ANEKTPOHHOW NOANMUCHLIO

CepTudmkar: 2C 43E9AB8B952205E7BA500060000043E

Hnageneu LIeD3yxoBd iTeHHE Ad1eKCaHdDOBHLS



COIIH — 3IeKTPOJIMTEI, KOTOPBIE IIPH PACTBOPEHHH B BOJE AHCCOIMHUPYEOT, OTIIEIUISS ITOIOKHTEIbHBIE
HOHBI, OTIIMYHBIE OT HOHOB BOJOPOAAa H OTPHIATEIBHBIE, OTIMYHBIE OT THAPOKCHA-HOHOB. COJM
CPeJHHE, KHCIIBIE H OCHOBHBIE JIHCCOLIHHPYIOT !

Al (SO4); =2AI°" + 3804”; CuOHCI «» CuOH" + Cl ; KHCO; =K'+ HCO;.

[Io crmocoGHOCTH K JHCCOLMAIMH SIEKTPOIMTHI AEIArCsS Ha CHIBHBIE M clalble. Y CIUIBHBIX
3JIEKTPOJIMTOB B PAacTBOPE AHCCOIMHPYIOT HA MOHBI ITPAaKTHYECKH BCE MOJEKVIIBI, V CIaOBIX - JIHIIb
YacTh MOJIEKYHI. K CIJIBHBEIM 3JIEKTPOIHTAM OTHOCSAICS IIOYTH BCE COIIM, OCHOBAHHS INEIIOYHBIX H
II[EJIOYHO3EMENLHBIX METANIOB, a M3 BakHeinmx kuciaoT: HClO,, H>SO,, HNO;, HCl, HBr, HI,
HMnO..

K cmalGeIM 3IeKTpOIHMTAM OTHOCSATCS IIOYTH BCE OpraHMYecKHe KHCIIOTHI, Hampumep, CH;COOH,
HeopraHmdyeckue coeguHeHHT: H.COs, H,SOs;, H.S10;, HCN, HNO-, H5PO4, HF, NH4OH, H.O u 1. 1.
Peakiiimmi B pacTBOpax 3JIEKTPOIMTOB IIPOTEKArOT MEXIY HOHAMH H HAYT HeoOpaTHMO, €CIH B
pe3yibTaTe peakiiui O0pasyIOTCS OCaAKH, Ta3bl M ciIalble 3IeKTpOrmMThl. OOBIYHO TaKHe peaKI[HH
H300pakaroTCs IIPH ITOMOIIH HOHHO-MOJIEKVYIIIPHBIX VpaBHEHHIL. OcaKH, ra3el H CIIa0ble BIeKTPOIHTEI
IIHIITYTCS B BHJIE MOJIEKYII, XOPOIIO PACTBOPHMBIE CIUIBHEIE IIEKTPOIIMTEL — B BHJIE HOHOB.

PaccMOTpHM THIDMUHBIE BapHAHTEI PeaKIfi B pacTBOPax AIeKTPOIIHTOB:

a) 3AgNO; + FeCl; = Fe(NOs)s; + 3AgCl| — MoneKyIsIpHOe YpaBHEHHE

3Ag" +3NO;5 + Fe'* + 3NOs5 + 3AgCl| — moinHoe HOHHOe YPABHEHHE

Ag" + Cl'= AgCl| - cokpaIeHHOe HOHHOE YpaBHEHHE

6) NﬂjCOg + HgSOq — NﬂgSOq + H:O + CO:T

2Na" + CO5;~ + 2H" + SO, =2Na* + SO,” + H,0 + CO,7

2H" + CO;>=H,O + CO,1.

B) HCI + NaOH = NaCI + H.O

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

H"+ OH =H-0O

[Ipu cocTaBiIeHHMH HOHHO-MOJIEKYIISPHBIX YPaBHEHMI ClIeQyeT IIOMHHTBL, YTO CYMMa 3JIEKTPHYECKIX
3apSAOB B JIEBOH YacTH MOIDKHA OBITH paBHA CYMME SJIeKTPHUYECKHX 3apsSgoB B IIPaBOH 4YacTH
ypaBHeHNA. OQHHAKOBBIE HOHBI 3 00EHX YacTel YpaBHEHHS HCKIIFOYAKOTCSL

QObopydosarue u mamepuaibl.

PeakTHBEI, HEOOXOMHMMEIE IS JaHHOH PadoOThI, BRICTABJISIOT Ha ITOJKH J1a00paTOPHBIX CTOIOB. Penkie
PEaKTHBEI, KOHIIEHTPHPOBAHHBIE KHCIOTHI H IIEINOYH, ITaXy4yHe BellleCTBa (HAIIPHMEpP, CEPOBOIOPO,
OpoMHas BoJa H JIP.) XPaHAT B BEITSDKHOM IIKady.

OcHOBHas XUMIFERGHAS HOEHEA; TIPOCHPKH (B IUTAaTHBE), KOMOBL, XHMHYECKHE CTaKaHbI ITOCIIE PaOOTHI
BNEKTPOHHOW MOAMNMUCHIO
TUABEIEH QCBBIMBETREEBECHE7€APABHOBREOM, TIPHOOPHL, HCIIONb3yeMas IS IPOBEIEHHS OTHEIbHBIX

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

1a00paTOPHBIX PadoT, BEIZAETCA H CAaeTcs YHcTas 1a0opaHTy.
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T'exHuKa 0 ezonacHocmu RPU 6bLNOJIHEHUN JIA0OPANOPHOIL D Ad ONbL:

-aKKypaTHO 00paIarbCsa CO CTEKISHHOH XHUMHYECKOH ITOCYIOH. OCTAaTKH Pa3OHUTOH IIOCYABl YOUPATH C
ITOMOII[BIO COBKA M IETKH,

-BCe palboTHl, CBS3AHHBIE C BEIJEIIEHHEM SIOBHUTBIX, JIETYUMX M HEIIPHATHOIIAXHYIINX BEIECTE,
IIPOBOJHTH B BEITSDKHOM IIKa(y,

-TIpH  OIIPeJelIeHHH 3allaxXa BEINEeCTB OTBEPCTHE COCYAa AepKaTh Ha paccTosHHM 25-30 c¢M 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 HarpeBacMOH KHJIKOCTBIO BO H30€KaHIE TTOMafaHNA €€ Ha JIHI[O, PYKH WIH OJIEKIY,

-TOPSIMHE ITPEIMETEI MOKHO CTaBHTh TOIBKO HA acOECTOBBIH KapTOH, acOECTHPOBAHHYIO CETKY IIH
IPYTVIO CIIEIHABHYIO ITOJICTAaBKY .,

-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
--KaTErOpPHYECKH 3aIpeInacTcs IIpodoBaTh peaKTHBEI Ha BKYC,

-IIpU TIOMAJJAaHHH Ha JMI0 MM PYKH OPBI3T KOHI[EHTPHPOBAHHBIX KHCJIOT ITIOCIIE CMBIBAHHS BOIOH
ITPOMBITE CIIaOBIM PACTBOPOM COJBI. INENOYL CIIEAYET CMBIBATh JO TEX IIOP, ITOKAa YVYACTOK KOXHM, 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 BCEX HECYACTHBIX CIIYYasIX HEMEUIEHHO COOOIIATh IIPEITOJaBATEIRO WIH JT1a00PaHTY.

I PAKMUYECKAA Hdchnb.

B3ammMoielicTBHE 3IIEKTPOIHMTOB CIeyeT paccMaTpHBaTh KaK peaKI[HH Me)XIy HOHAMH. OTH peaKI[HH
HJIYT B CTOPOHY HaHOOIee IOTHOIO CBS3BIBAHHS HOHOB B TPYAHOPACTBOPHMEBIE, razoo0pasHble H
MAaIOJHCCOIHMHPYIOITHE BEIeCTRA.

[IpH BRITTOMHEHIFPABSTREYPABHEHIT BCEX PeaKIMII IHCATh B MOJIEKYIIIPHOM H HOHHOM BHJIE.

ANEKTPOHHOW NOANMCHIO
@aptiainNo [2d)0pasoRaHHE DRYAHOPACTBOPIMBIX BEIIECTB.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ilogbepure Takme peakTHBEI M3 HAXOMSINIXCSA Ha IIOJIKE, B3aHMOIEHCTBHEM KOTOPBIX MOYKHO ITOJIYYHTH
OCaJKH CYIIb(HAa I[HHKAa, THAPOKCHIA HHUKeIIsI H KapOoHaTa KalnbIMa OcaJKH JOIKHBEI OTCTOSTHCSL.
Ilocie orcTanBaHMs PacTBOPHI CIHTH, @ OCAJIKH COXPAHHTH IS CIeIYIOIHMX OITBITOB.

Onwvim Ne2. O0pa3oBaHHE I'a30B.

K cympdumy 1mmHKa, a 3aTeM K o0caJkKy KapOOHaTa KalbIHS, IpHOAaBHTh 2-3 MI pacTBOpa
XJIOPOBOAOPOAHONH KHCIOTHEI. Kakue rasel BeIAEIIEOTCA? OOpaTHTe BHHMAHHE, YTO BO BTOPOM CIIyYac
ITOMHMO raza 00pa3yeTcsa MaJIOIHCCOIHMHPYIOIIEE BEIECTRO.

OIIBIT ITPOBOJUTE B BRITSDKHOM IIKA(]Yy.

Onwvim Ne3. O0pa3oBaHHE MAJIOIHCCOIMHPYIOIIETO AIEKTPOINTA.

A. K ocagky rugpokchia HHKeES (OombIT Nel) mpHGaBHTE pacTBOp aMMHaka. OOpa3yeTcs pacTBOPHMEBIH
MAaIOJHCCOIHMHPYIONHI HOH TeTpaaMMHHHHKeISI(1T).

B. B npoOupky Hamure 2-3 MI pacTBOpa XJIOPOBOAOPOAHOH KHCIOTEL M IIOMECTHTH B HETO I'PAHYILY
METAIIMYECKOro IMHKa. HaOmrogaTe HMHTEHCHBHOE BRIJIETIEHHE Bojopoaa. Jlo0aBHTE B IIPOOHPKY
IEITOTKY KPHUCTAIUIMYeCKOro alrlerara HaTpusa OTMETHTh H3MEHEHHE B HHTEHCHBHOCTH BBIIEIICHHS
BOJIopoaa. HarmucaTe ypaBHeHHE peaKIMH, KOTOpas IIPOH30IIUIA TT0Cle IIPHOABIeHHS alleTara HaTPHsL
yKa3aTh IIPHYMHY 3aMeIEHH S IIPOIECCA BBIJIEIIEHHS BOJAOPO/IA.

Onwvim Nod. CMellleHHe HOHHOI'O PaBHOBECH.

A. Hamures B mpoOupky 3-4 M1 JUCTHWIIIHPOBAHHOHM BOZABI, IPHOABHTH KaIlIFO KOHIIEHTPHPOBAHHOH
YKCYCHOH KHCIIOTBEI M 1-2 KaIllll MHAHKATOpa METWIOBOIO OPaHXeBOro. Kakyr OKpacKy ITpHHHMAaceT
pacTBOp H ImoueMy? COCTaBbTe YpPaBHEHHE JHCCOIMHAIMH YKCYCHOH KHCIIOTEI M BBEIPAKEHHE IS
KOHCTAHTBI HOHH3AI[HI.

PasgemTe pacTBOp IIOPOBHY Ha ABe MPOOHPKH M K OXHOH YacTH ITPHOAaBHUTE IENIOTKY alleTaTa HaTPHSL,
B300JITaTh H CPAaBHHUTEL OKPACKY PACTBOPOB B 00eHX IMpoOHpKax. /laTh OOBSCHEHHE OIIBITY.

B. IIpoBecTH OITBIT aHAIOTHYHO IIPEABIAVIIEMY, B34B BMECTO KHCIIOTHEI PacTBOP aMMHakKa, BMECTO
METHIOBOI'O OpPaHKeBOro - (peHOI(TalleHH H BMECTO aleTaTa HaTpHI - XIIOPHZ aMMOHHA. J[aThk
OOBSICHEHHE, HCXOA S M3 KOHCTAHTHI PABHOBECHS.

Onsim Ne3. IIponseeieHIE pacTBOPHMOCTH MaIOPacTBOPHMBIX BEIIECTB.

BHectHn B rpoOupky 3 0ropetkn 1 v 0,1 H pacTBOpa HHTpaTta CBHHIIA M J00aBHTh K HEMY HEMHOIO
Oonbine mo o0bséMy 0,1 H pacTBOpa cynbdara HaTpHA. [loMydeHHBIH 0CaJOK JIOIDKEH OTCTOSThCS. CIHTh
HaJ0CaJOUYHYIO KHIKOCTh (HIH oToOparh IHIIeTKoH). K ocagky mpuOaBHTE 1 MII pacTBOpa XpoMaTa
Kalus M IiepeMernars. HaOmromaTe IIOCTelleHHOEe H3MEHEHHE I[BeTa ocajka. Kakoe BeIlecTBO
o6pazoBanock? Ha 0OCHOBaHHH OIBITA CIeJIaTh BRIBOJ O BEIHYHHE ITPOH3BeIeHHSI pacTBOpHMOCTH (I1P)
MalIOPacTBOPHMERS e IeHLn//cAPABHHTE CBOH BBIBOJ C JaHHBIMH TaONHMIEI. HarmicaTh ypaBHEHHA

SNEKTPOHHOW NOANWUCHIO _
ITPOHER S CHHAPEET BEOPIIRMOUTHASTHN QM EH, ITOJCTABHE SHAYCHHA 11P.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OnpIT Ne6. KOHTpOIIBLHOE 3aJaHHE.
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OKCIIEPUMEHTAIIEHO OCYINECTBHUTE CIIEAYIOIIHE IIPERPAIIIEHIS.

CuSOy4— CH(OH): — [Cll(:Nngq](OH): — CusS.

COCTaBHTh YPaBHEHHS PEaKIII.

3 sTOro ormeita ciaemyer, YTO HHOIZAA B JIEBOH M ITPABOH YacTSAX YPAaBHEHHS MOI'YT OJHOBPEMEHHO
HaXOJUTHCS MAIOAHCCOIMHUPYIOMHE H TPYAHOPACTBOPHMEIE BeIeCTBA. UTOOBI ITPABHIIBHO PEIIHTE
BOITPOC, B KAKVIO CTOPOHY CMECTHTBCS PAaBHOBECHE, HYKHO ITPOM3BECTH VUET TAKHX KOIMYECTBEHHBIX
XapaKTEPHCTHK, KAK KOHCTAHTa JHCCOIHAIINI, ITPOU3BEIEHHE PACTBOPHMOCTH, KOHIIEHTPALI HOHOB.

T'pebosanua Kk oghopmieHuIo 1adopamopHou padomsl U omyenty:

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

TUTYJIBHOM JIHCTE JIaDOPaTOPHOrO KYpHala JOIKHBI OBITH IIPEACTABIEHBI. Ha3BaHHE YHHBEPCHTETA,
(paMIIIH S M HHHIHAIIEL YYaI[eroc s, HOMep Kypca H IPYINIbl, YUeOHBIH IO,

2.0OT4YeT O BBRIITOIHEHHOH ITadopaTOpHOH padoTe HOIKEH COAEPkKaTh CIEAVIOIIHE CBEICHILT:

*HOMe]p padoTHI U €€ Ha3BaHHE,

* ATy BBIITOITHEHIS paboThI,

*I[eTIb PAaOOTHI;

*000pYyIOBaHHE M MaTepHallbL,

*KpaTKOe TEOPETHUECKOE OIIMCAHHE,

*HOMEP H HaszBaHHE OIBITA;

*KpaTKOe OIMHCaHHe Xo/a paboThl ¢ YKa3aHHEM YCIIOBHI ITPOBEIEHHS OIIBITA,

*PHCYHKH H CXEMBI HCIIOIIB3YEMEBIX ITPHOOPOB,

*HaOIIIOAcHH T,

*ypaBHEHH IIPOTEKAIOIIHIX PeaKIIHIT,

*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
IIOATIMCARIINE Y IIPEIofaBarelsd Bce JOMAIIHNE M JadopaTopHeIe PaloTHI, CHABIINE KOIUIOKBHYMEL,
AKTHBHO YYaCTBOBARBIIIHE B paboTe CEMHHAPOB.

0.CTYIEHTHI, ITOIYUYHBIIHE 3a4ET 110 Ta00opaTOpPHOMY IPAKTHKYMY, HOITYCKAIOTCS K clIaue SK3aMeHa I10
KYPCY HEOPTaHMYECKOM XITMHH.

K OHMPOJIbHLIE 601D OCHI .

. CocraBbTe MQUGKWHERHRE, 1 HOHHO-MOTIEKYIAPHBIE YPaBHEHHS PEaKLMI B3aHMOJEHCTBHA B
BNEKTPOHHOW MOAMNMUCHIO

PacTRePaXMeRFy: @pdkonS s K250 dpodgN O; 1 NH.CI,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

B) Na,S10; u H.SO4; 1) CaCO3 n HNO:s.
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2. CocTtaBbIE€ II0O JBa MOJIEKYIIIPHBIX VpPaBHEHHS PEaKIMi, KOTOPBIE BBIPAKAIOTCI HOHHO-
MOJIIEKYIIIPHBIMH YPaBHEHH SIMH:

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

3. MOXHO JTH IIpHTOTOBHTh PAacTBOP, COJlepKaIllHil OJHOBPEMEHHO CIIeAYIOIHe Iaphl BelecTB: a) KOH
H Ba(NOj),; 6) Cr(OH); u NaOH; B) Pb(NOs), u KCl; r) CuCl, u Na,S? IlpeacraBbTe BO3MOIKHEIE
PEaKIMH B MOJIEKYIIIPHOM H HOHHO-MOJIEKYIIIPHOM BHJIE.

4. CMmenmmBaroT IorapHo pacTBopel: a) KOH u Mg (NOs).;, 0) L1.COs; u HCI;, B) Fe(NO;s); u KOH; r)
NH4CI u NaOH. B kakux ciayyasx peakiii ITpaKTHYeCKH IIOHAYT a0 KoHIa? IIpeacraBpTe HMX B
MOJIIEKYIIIPHOM H HOHHO-MOJIEKYIIIPHOM BHJIE.

S. CocraBpTe MOIEKYISPHBIE H HOHHO-MOIEKYIISPHBIE YPaBHEHHS peakKiii B3aMMOJCHCTBHSI B
pacTBOpax MexxIy: a) BaCO; m HNOs; 6) Feo(SO4); 1 KOH; 8) HCl u K, S; r) CH;COOK u HCI.

6. CocraBpTe MOIEKYISPHBIE H HOHHO-MOIEKYIISPHBIE YPaBHEHHS peakKiiii B3aUMOJCIHCTBHSI B
pacTBOpax Mexnay. a) Mg(OH), u CH;COOH; 6) NH,Cl u NaOH; B) Ca(OH), u K,CrO,; r) AICl; n
Ba(OH)-..

Cnucok aumepamypbsl.:

1 . MeTomiueckie yKa3aHHS IO BHIIIOTHEHHIO JTa0OpaTOPHEIX pPaloT IO JUCIIUIMHE «XHUMHSDY I
CTYZEHTOB HaltpaBlIeHHs IToAroToBKH 08.03.0]1 CIpOoHTENBCTBO.

2. MeTtomueckie yKazaHHUS I OOyYarOIUXCS IO OPraHH3al[MH M TPOBEAEHHIO CaMOCTOSTEIIBHOH
PalOoTEI I10 JHUCIIHIUIHHE « XHMHSI» IJIS CTYAEHTOB HampasieHH S IToAroToBKH 08.03.01 CTpOHTENBCTRO.
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 .html

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 .1prbookshop.ru/72708 .html

JladbopaTopnas padora Ne 8
Tema: I'mapo.ms
I[ens pabomer: V3yueHne padotsl pH-MeTpa H onpeeneHre pH HERTPaIBHOT O, KHCIIOTO H IEJIOYHOIO
PacTBOPOB C IIOMOINBI pH-MeTpa, BH3YalbHOe OIIPEJIeNIEHHE IBETOB MHAHKATOPOB JIAKMYCa,

METHIIOBOTO OPaHKeRATadiherprndranerHa B HEHTPAIbHON, KHCIIOH M INETIOYHOH CpeJie, ONpeelIeHHE
SNEKTPOHHOW NOANUCHIO
PHepebl THAPOIMEYHOHIPIXCA A6 ©HOMOIIEI0 HHAHKATOPOB, BIMSHHE TeMIIEpAaTYpPhl HA THJIPOJIH3,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

HeOoOpaTHMBIH ITOIHBIN THIPOJIHS3.
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D opmupyemovre Komnemernuuu. OIIK-1.

TEI?QEHH{IIE_CH@H Hacmb.

['ugpoms — 3TO paslokeHHe BEMIECTB BOJAOH. Boma — OZHO M3 caMbIX aKTHBHBIX BellleCTB. OHa
IEeHCTBYET Ha caMble pa3IHYHBIE KIACChl COSJHHEHHI: COJIH, YITIEBOABL, OSIKH, 3()HPBI, KHUPHI H T. I.
[Ipu ruapormize coeHMHEHHI HEMETAIUIOB OOBIYHO 00Pa3yIOTCS ABE KHCIIOTEI, HAIIPHMED:

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

[Ipu 3T10M H3MEHSETCS KHCIIOTHOCTh PACTBOPOB I10 CPAaBHEHHIO C KHCIIOTHOCTHIO PACTBOPHTE]LAL.

B HeopraHmieCcKoil XHMHH Yallle BCETO IIPHXOMUTCSI HMETh JIEJI0 ¢ THAPOIM30M COIIEH, T.€. ¢ 0OMEHHBIM
B3aHMOJICHCTBHEM HOHOB COJIM C MOJIEKYIIAMH BOJIBI, B pPe3ybTaTe KOTOPOrO CMEIAETCS PABHOBECHE
BIIEKTPOJIMTHYECKOH JUCCOI[HAIIMH BOJEI.

['Mapomi3oM ComH Ha3kIBaeTCSI O0paTHMOe B3aHMOJEHCTBHE HOHOB COJIH ¢ HOHAMH BOJIBI, IIPHBOISIIIEE
K H3MEHEHHIO PAaBHOBECH S MEXKIY HOHAMH BOLOPOMa H THAPOKCHIA B PACTBOPE.

['ugporms gBiseTcsa pe3ylIbTaToM ITOJSIPH3AIIHOHHOIO B3aHMOJECHCTBHS HOHOB COIMH C HX THIPATHOH
O0O0IIOYKOH B BOTHOM pacTBope. UeM 3HAUMTEIBHEE 3TO B3aHMOAECHCTBHE, TEM HHTEHCHBHEE IIPOTEKAET
THAPOI3. YIIPOIIEHHO CYIHOCTE IIPOIECCA THAPOII3a MOXKHO IIPEACTaBUTE CIEAYIOIIM 00pa3oM.
Katnoner K" CB43BIBAIOTCS B PAcTBOPE C THAPATHPYIOIMMH HX MOJEKYIaMH BOABI JOHOPHO-
AKI[EIITOPHON CBSI3BIO, JOHOPOM SBISFOTCS aTOMBI KHCIIOPOAa MOJIEKYIBI BOJBI, HMEIOIE JIBE
HEIIOJEIIEHHEIE SIIEKTPOHHBIE IIApPHI, AaKI[EIITOPOM - KaTHOHBI, HMMEIOIHe CBOOOJHBIE aTOMHEIE
opOuranu. Yem Oomnbllle 3apsaa KaTHOHA H YeEM MEHBIIIE €0 pa3Mep, TEM 3HAUHTEIILHEE ITOISIPH3VIOIIEE
nericteue K* Ha H-O.

AHHOHBEI AN~ CBA3BIBAIOTCS C MOJIEKYIIaMH BOJBI BOJOPOIHON CBA3bI0. CHIIBHOE BO3JIEHCTBHE aHHOHOB
MOJKET IPHBECTH K ITOTHOMY OTPBIBY IIPOTOHA OT MOJIeKYIH H.O — BOJOpPOIHAs CBA3h CTAaHOBHTCS
KOBAJIEHTHOH. B pesynprare o0pa3yercs KHciaoTa Him aHioH THira HS™, HCOs u 1. 1.

BzanMmozenicTBHE aHHOHOB AN~ ¢ IIPOTOHAMH TeM 3HAYHTEJIbHEE, YeM OOJIBIIE 3apsl aHHOHA H MEHBIIIE
ero pagnyc. Taxmm o0pa3oM, HHTEHCHBHOCTE B3aHMOJIEHCTBHS BEINECTBA C BOIOH OIPEAEISETCS CHIIOH
rmonapusyiomero BHSHHSI K* m An~ Ha momekynmsl H-.O. Tak, KaTHOHBI 53JIEMEHTOB ITOOOYHBIX
TIOATPYINI M HEMOCPEACTBEHHO CIIEAVIOIIX 3a HHMH 3JIEMEHTOB IIOABEpPraroTcsa Oolee HHTEHCHBHOMY
THAPOIIM3Y, YEM APYIHEe MOHBI OJHMHAKOBBIX C HHMH 3apsia M paJHuyca, TaK KakK sapa IEPBBIX MeHeEe
3(p(peKTHBHO PKpPaHHPYIOTCS d-3JIeKTPOHAMH.

['uapomms — 1mporecc oOpaTHBIN PeaKIHH HeHTpalH3alHH. EciH peakiusa HeHTPaIHM3alHH ITPOLECC
BK30TEPMHYE CKHIL H HEOOPATHMBIH, TO THAPOIIM3 — ITPOLECC SHAOTEPMHYECKHH H 0OpaTHMBIIL.

Peak1insg HeHTpaH3ali:

2 KOH + H:SOyi5 KaS Qatackl:O

_ ANEKTPOHHOW MOANMCbIO
CHILHBET CTaOBIIEoHAEHEIEAA0BIIE0000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

2 OH™ + H,SO5;= SO5" + 2 H:.0O
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Peakiius rugporrsa:

K:S0;3;+ H:O <« KOH + KHSO;

SO;*+ HOH <> HSO;™+ OH~

[Ipu ruppormse CMeEINaeTcss paBHOBECHE JHMCCOIHAIMH BOJBI BCIIEACTBHE CBSSBIBAHIS OJHOIO H3 €€
HoHoB (H" mmu OH’) B cmaOwlii snekrponur comd. Ilpu cBsBeiBaHHMM HOHOB H™ B pacTBOpE
HakKarmtuBaroTcsl HOHBI OH™, peakimsa cpeasl OYAET IENOYHas, a IIPH CBS3BIBAaHMH HOHOB OH~™
HaKaIUTHBAIOTCcsI HOHBI H' - cpeyla OyieT KHCmas.

PasnmyaroT YyeThIpe BapHaHTa JeHCTBHS BOJIBI Ha COJI.

1. Ecimi KaTHOHBI M aHHOHBI MMEIOT HEeOOIBIIHE 3apsabl H OOINBIIHE pasMeEPRI, TO HX ITOINSPH3VIOIIEE
BIIMSHHE HAa MOJIEKYIIEI BOABI HEBEIIHKO, T. €. B3auMogcHcTBHEe comu ¢ H-.O ImpakTHyeckm He
TIPOHCXOINUT. DTO OTHOCHTCS K KaTHOHAM, THIPOKCHJIBI KOTOPHIX SBISIOTCA INenouaMu (Harpumep, K
i Ca™) M K aHHOHaM CHIBHBIX KHcioT (HarmprMep, Cl™u NOj). CiiefgoBaTelbHO, conit, obpazosanHbie
CLLIbH BIM OCHOBAHIEM 1l CUIbHOLL KUCAOMOIL, 2UOpOoNI3y He nooeepeaionicsa. B 3TOM CIIyyae PaBHOBECHE
IIHCCOITHAIHIH BOJIBI

H.O < H" + OH"

B IIPHCYTCTBHM HOHOB COIH IIPAaKTHYECKH He HapyiaeTcsa [loaToMy pacTBOpBEI TaKHX COIEH
HeHTpalnbHEL (pH = 7).

2. Ecu conv obpazoeana xamuioHoMm CilbH020 OCHOBAHUA 1 aHuoHom ciraboil xucromot (S, COs, CN”™
H Jp.), TO npoucxooum uoponus no auuony. Ilpumep — rugponns comn CHs;COOK. Honsl comn
CH;COO™ u K" BzanmozeiictByroT ¢ HoHaMH H™ m OH™ u3 Bogsl. IIpu sTom areraT-HoHb (CH;COO")
CBSI3BIBAIOTCS ¢ HOHaMH Bogopoga (H™) B mMomekyiml caaboro 3IeKTPOoHTa - YKCYCHOH KHCIIOTEI
(CH;COOH), a monsl OH™ HakarmBaioTcS B pacTBOpe, cooOmas eMy IeJIOUHYIO peaKI[HIO, TaK Kak
moubl K™ He MoryT cBs3ath HOHEI OH™ (KOH sBIISeTCS CHIBHBIM SIEKTPOIHTOM), pH > 7.
MonexyIsipHOe YpaBHEeHHE THIPOIIH3a;

CH;COOK + H,O « KOH + CH;00H

[IomHoOe HOHHOE YpaBHEHHE THIPOJI3A;

K"+ CH;COO™ + HOH « K"+ OH™ + CH;COOH

COKpAIIlEHHOE HOHHOE VPaBHEHHE THAPOIIN3A:

CH;COO™ + HOH < OH + CH;COOH

'mapoms comu Na.S mporekaeT cTyrneHdyaro. Coinb oOpa3oBaHa CHIBHBIM ocHoBaHHeM (NaOH) m
cnaboil [ByXocHOBHOI KHcnoToil (H,S). B 5ToM citydae aHHOH COIMH S° CBSI3BIBAcT HOHBI H' BOZIBI, B

pacTBOpe HakarumBarorcd HoHBI OH™. YpaBHeHHe B COKpaIl[eHHOH HOHHOH H MOJEKYIISIpHOH (opMe

HMCCT BHA. NOKYMEHT MOAMMCAH
SMNEKTPOHHOW MOAMWCHIO

lceSiradd OHosonEESaste H5E78A500060000043E
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II. HS + HOH < H,S + OH"

NaHS + H,O <> NaOH + H-S

Bmopas cmynens cudponusa npaxmudeckii He HpPOXOOUm Hpi O0ObIYHBIX VYCA06USX, TaK Kak,
HaKaruIHBasch, HOHEI OH™ cooOI1arT pacTBOPY CIIBHOINEIOYHYIO PEAKI[HIO, YTO IMPHBOAUT K PEAKI[HH
HEHTpaIH3al[HH, CABHIY PABHOBECHSA BJIEBO B COOTBETCTBHHM ¢ ITpuHI(MIIOM Jle Illartempe. IloaTomy
THAPOIHM3 CcOoleH, OOpa3’OBaHHLIX CIJIBHEIM OCHOBAaHHEM M CJIa0OH KHCIIOTOH, IIOJMABISETCA
IIpHOABIIEHHEM IIETIOYH.

Yem OombIlle MOISPHU3VIONIEE BIIHSHHE AHHOHOB, TEM HHTEHCHBHEE THAPOIH3. B COOTBETCTBHH C
3aKOHOM JeHCTBHS MAacC 3TO O3HAyaeT, YTO THAPOJM3 IIPOTEKAeT TeM HHTEHCHBHEE, 4YeM clialdee
KHCIIOTA.

3. Ect com Gﬁpﬂ?ﬂﬁﬂfiﬂ KAMHUOHOM Eﬂﬂ'ﬁﬂé’ﬂ OCHOBAHUSA U AHUOHOM CLIbHOLL KICAONIsl, Mo
npoucxooum 2uoponus no kamuorny. Hammpumep, 310 HMeeT MecTo ImpH ruaponnse com NH4Cl (NH4sOH
- cmaboe ocHoBanme, HCI - cuimpHasg xucmora). OtOpocHM HoH Cl7, Tak Kak OH ¢ KaTHOHOM BOJBI JaeT
CHJIbHBIH AIIEKTPOIINT, TOI A YPaBHEHHE THAPOIH3a ITPHUMET CIIEAYIOMI BHI;

NH," + HOH < NH;OH + H" (cokpalleHHOe HOHHOE YPaBHEHHE )

NH,Cl + H,O < NH,OH + HCI (MonekxynsapHoe ypaBHEHHE)

M3 cokpallleHHOr o ypaBHEHHS BHAHO, YTO HOHEI OH™ BOZIBI CBSI3RIBAIOTCS B CIAOBIN 3IEKTPOIIMT, 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 I10 KaTHOHY ¢J1a00r0 OCHOBAHHAL.

[.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
THAPOII3a I10 2-0H CTYIIEHH CMEIEHO BIIEBO:

I[I. ZnOH" + HOH <« Zn(OH); + H" (cokpalleHHOe HOHHOE YPaBHEHHE)

ZnOHNO; + H,0 < Zn(OH), + HNO; (MonexynsIpHOe YpaBHEHHE)

OYeBHIIHO, YeM c1abee OCHOBAHHE, TeM ITOJTHEE HAET THAPOIIHS.

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 YPaBHEHIGER FFRHHRIL b opMe:

SNEKTPOHHOW NOANKCHIO

Ny Hseois et HEdEbsse 7N et bob42H ;COOH
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['ugpormms3 Takix Collel IMPOTEKAET OYEHD CIUIBHO, IIOCKOIBKY B PE3VIIbTaTe ero o0pa3yrorcsa H cimadoe
OCHOBaHHE, M cradas KHCIIOTa.
Peakiius cpefpl B 3TOM CIy4Yae 3aBHCHT OT CPaBHUTEIIBHOH CHJIBI OCHOBAHHS M KHCIIOTHI, T.€. OT HX
KOHCTAHT JHccorHanii (Ky):

» ecnu Ky (ocHOBaHM) > Ky (kuciotsr) , To pH > 7;

o eciau Ky (ocHOBaHMS) < Ky (xwcinotsl), To pH < 7.
B ciyuyae ruaponmnsza CH;COONHy:
Ky (NH;OH) =1.,8-10”; Ky (CH;COOH)=1,8-10",
IIO3TOMY PeaKIHs BOJHOIO pacTBOpa 3TOH COIIH OyeT IMoYTH HelTpambHoH (pH = 7).
Ecim ocHOBaHHe M KHCIIOTa, 00pas3yIOIHE COJIb, SBIISIOTCS HE TOJIBKO CIAaOBIMH 3JIEKTPOIHTAMH, HO H
MaJIOpaCTBOPHMEI M HEYCTOMYHBEL H pasilaraloTcsd ¢ o0pa30oBaHHEM JIeTYYHX ITPOAYKTOB, TO B 3TOM
CIIydyae THIPOIIM3 COJH IIPOTEKAeT II0 BCEM CTYIIEHSM OO KOHI[Aa, T.e. O oOpasoBaHHMSI Cl1aboro
TPYAHOPACTBOPHMOI'0 OCHOBAHHS H CIIA00H KHCJIOTBI. B 3TOM cilIyyae peub HIAET O HeoOpamiMom il
NONHOM 2UOPOL3e.
MIMeHHO ITONMHEBEIH THAPOJIM3 SBILIETCS IIPHYMHOH TOrO, YTO BOJHBIE PACTBOPHEI HEKOTOPHIX COJIEH
IIPHT OTOBHTE Hellb3s, HarpuMep Cr(COs)s, Al.Ssu ap. Hampumep:
Al,S;+ 6H,.O — ZM(OH)gl + 3HjST
[losTomMy cyiab(HA aTIOMHHHS HE MOJKET CYINECTBOBAaTh B BHJE BOJHBIX PacTBOPOB, MOJKET OBITh
ITOIIYYEH TOIBKO "CYXHM CIIOCOOOM", HAIIPHUMED, H3 BIIEMEHTOB IIPH BEICOKOH TEMIIEPATYPE:
21'}&1 + 3S L Alng:,
H JOIKEH XPAHUTHCS B TEPMETHYECKHX COCYAaX, HCKITFOYAFOIIX ITOTa{aHI e BIIATrH.
Peakiineit oOMeHa B BOJHOM pacTBOPE TaKHe COETHHEHHS Hellb3d ITONYYHTE. [IpH B3amMOAeHCTBHIH
coneit A1*", Cr’* u Fe’* B pacTtBOpe ¢ cynpdHaaMi 1 KapOOHATaAMH B OCaJ0K BEIMTAJAIOT He CYIb(HIBI H
KapOOHATEI ATHX KaTHOHOB, a MX I'HIPOKCH/IBI:
2A1Cl; +3Na,S +6H,O — 3H.S7T + 2AI(OH);| +6NaCl
2CrCl; + 3Na,CO; + 3H,O — 2Cr(OH)s] + 3CO,7 + 6NaCl
B paccMOTpeHHEBIX ITpHMepax IMPOHCXOMHT B3aHMHOe YCHIeHHe THapomn3a AByX coneil (AlCl; u Na.S
Hm CrCl; u Na,COs) u peaktisa HAeT 40 KOHIIA, TaK KaK IMIPOAYKTHI PeaKIIHH BBRIIEIIAIOTCI H3 pacTBOpa
B BHJIe OCaJKa H rasa.
['mapomms comeil B psjie CIIy4aeB MOXKET ITPOTeKaTh O4YeHb CI0KHO. (IIpocThle ypaBHEHHS peaKiHH
THIPOIH3a B OOIIEIPHHATOH 3aITHCH YacTO SBISIOTCS YCIOBHBIMH.) I[IpOMYKTHI THAPOIH3a MOMKHO
YCTAaHOBHTL JIMIIF Ha OCHOBAaHMHM aHAIHTHYECKOIO HCCIeAoBaHHI. K mpuMepy, IIpOXYKTaMH
THIPOIH3A COMEH, GABSPREARIHA MHOr 03apSIHBIE KaTHOHBI, MOT'YT OBITEH ITOJIMAAEPHBEIE KOMILIEKCH. TaK,

BNEKTPOHHOM MOAMMCHIO .
eGHIbRpa cTROpax:-digsoscofepkareshinolbKO OJHOSIEpHBIE KOMIUIEKCHL, TO B pacTBopax Fe’  mommmo
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koMrniekcoB [FeOH|”™ u [Fe(OH).|" obHapyxmBaeTcs IBYXbsAepHbIil komimiekc [Fe.(OH).|'; B
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pacTBopaX Be®® B OCHOBHOM 00pa3yIOTCS MHOTOSIEPHbIE KOMIDIEKCHI cocTaBa [Bes(OH)s]™ ;. B
pacTBopax Sn™* o6pasyroTcs koMIniekcHble HOHEI [Sns(OH)4]*, [Sn:(OH).]*, [SnOH]"; B pacTBopax Bi**

g+

Hapsany ¢ [BiOH]™ Haxomsrcs komiviekcHble HOHBI cocraBa |Bis(OH)»|®". Peaxiprm rumponmsa,

IIPHBOISIIHE K 00Pa30BaHHIO ITONHSIEPHBIX KOMIUIEKCOB, MOKHO IIPEICTABHTE CIIEAYIOIHM 00pa3oM:
mM* + nH,O < M,(OH),®™*-%* + nH*,

rjJe m m3MeHsercsa or 1 10 9, a n MOXeT IMpHHHMAaTh 3HaueHUT oT 1 1o 15. Takoro poma peakimu
BO3MOJKHBI JJIS KaTHOHOB Oojiee yeM 30 3IEeMEHTOB. YCTAHOBIIEHO, YTO KaXXKIOMY 3apsay HOHa B
OOIBIIHHCTBE CIy4aeB OTBeYaeT OIpelelleHHas GopMa KoMiUlekca. Tak, s HoHOB M XapakTepHa
dopma armepos [M.(OH)|*, mma monos M™ — [M*(OH).]**, a nma M* — dopma [M.(OH);]*" u Goree
CIIOKHBIE, HAITPHMED [Z1r4(OH)s|*" .

[IpH BRICOKHX TeMIlepaTypaX H OONBIIHMX 3HaYeHHSIX pH 00pa3yroTcsa H OKCOKOMIUIEKCHI:

2MOH < MOM + H-O nm

OH ©
Ny N U‘u/_...-r-t-n—u-n-u-mﬁzﬂ

M M

7Ny o
Harpumep,
Bi1Cl; + H,O — Bi1(OH).CI + 2HCI
Karnon Bi(OH)," nerko tepsieT MOlIeKyIy BOABI, 00pa3ys KaTHOH BHCMYTHIIA BiO", KOTOPEII ¢ XITOPHI-
HOHOM JIaeT OelIbIH KPHUCTAIUIHYECKHH OCa[0K:
B1(OH),Cl — B10OCl| + H,0.
CTPYKTYPHO IONHSIEPHbIE KOMIUIEKCEI MOKHO TIPeACTAaBHTh B BHJIE OKTa’3ApPOB, COESIHHEHHBIX MEXKIY
cOOOH IO BepIIHHE, peOpy WIH I'PaHH ITIOCPEACTBOM Pa3THYHBIX MOCTHKOB (O, OH u ap.).
CIIOKHBII COCTAaB HMMEIOT IIPOAYKTBI THIPOII3a KapOOHATOB psga MeTalioB. Tak, IIpH
B3aHMOJEIHCTBHH PAacTBOPHMEIX coneii Mg, Cu™, Zn™", Pb"" ¢ xap6oHaToM HaTpHsA oOpa3’yIOTCs HE
cpeIHHe KapOOHaTBEl, a MeHee  PacTBOPHMEIE cudpoxcokapbornamut, HampuMmep Cu,(OH),COs,
Zns(OH)s(COs),, Pbs(OH)2(COs).. B xauecTBe nmpHMepa MOKHO IIPHBECTH PeaKI[HH:
SMgS0O, + 5Na,CO; + H,O — Mg:(OH),(COs),] + SNa,SO, + CO,1
2Cu(NO;),; + 2Na,CO; + H,O — Cu,(OH),CO;| + 4NaNO; + CO,1
KomnmaecTBeHHO THIPOIN3 XapaKTePH3YETCA CTENIEHBIO THAPOIIN3a /1 H KOHCTaHTOH rHaponn3a Kr.
CTerneHb THAPOIH3a IMOKA3bIBAET, KaKas 4acTh COIH, cofeprkarmascsa B pactBope (Cyu), MOABEPriach
THAPOIN3Y (Cppry) H PACCUHTHIBAETCS KAK OTHOIIEHHE:
h=Cuymyg/ Cu(100%).

O4YeBHIAHO, UTO ML%QP%HFM%Q npouecca ruapomza -2 < 1 (<100%), a 111 HeoOpaTHMOIO THAPOIIH3a

o RNEKTPOHHOM MOANUCHIO
}éelﬁm}]ﬁﬂ@&{%m ROMS » HPHDQIBE6QUIE, CTEIIEHh THAPOIH3a 3aBHCHT OT KOHIIEHTPAI[MH COIH H
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B pactBopax ¢ YMEPEHHOH KOHIIEHTPALMEN PACTBOPEHHOIO BEIECTBA CTEIIEHh THAPOIH3a IIPH
KOMHATHOH TeMIlepaType OOBIYHO HeBelHKa. /g cojieH, 0o0pa30BaHHBIX CHIIBHBIM OCHOBAaHHEM H
CHIIbHOH KHCIIOTOH, OHA IMPaKTHYeCKH PaBHA HYIIIO, JUIS COJIeH, 00pa30BAHHEIX CIIa0bIM OCHOBAHHEM U
CHIIbHOH KHCJIOTOH HJIH CHJIIBHBEIM OCHOBAHHEM M CIalOH KHCIIOTOH, OHa cocTaBiseT = 1%. Tak, miga
0,01 M pactBopa NH,Cl 2=0,01%; a1 0.1 1. pactBopa CH;COONH, /& = 0,5%.

['mapormis — mporiecc OOpaTHMEBIH, ITO3TOMY K HEMY IIPHMEHHM 3aKOH JIEHCTBYIOIIIX MaccC.

Koncmanma audponusza ecmv koHCmanma paeHoeectis npoyecca 2uoponi3a, U 10 CBOEMY (PH3HYECKOMY
CMBICIIY OIIpeJIeNseT CTelleHh HeoOpaTHMOCTH THApomn3a. Yem Oomeme Kr, TeM HeoOparnMee
THAPOIH3. Kr MMeeT cBOe BRIpaKeHHE I KaKI0ro ciry4das THIPOIH3A.

BriBegeM BRIpakeHHE I KOHCTAHTHI THIPOIIHM3a COMH Cl1adOH KHCIOTHI H CHJIIBHOTO OCHOBAaHHS Ha
nprMepe NaCN:

NaCN + H-O < NaOH + HCN;

Na"+ CN-+H,0 <> Na"+ OH~+ HCN;,

CN~+ H,O <> HCN + OH"

K = [HCN][OHT] / [CNT][H-:O].

| H,O] nmeeT HanOOIBIIYIO BETHYMHY, KOTOPas B XO/e peaKIHH IMPaKTHYEeCKH He H3MEHSIETCS, TTIOATOMY
€€ MOXKHO YVCIOBHO CYMTaTh IIOCTOSHHON. Torjla IIOMHOXHB 4YHCIIHTEIIF M 3HAMEHATEIhF Ha
KOHIIEHTPAIIIO ITPOTOHOB M BBEJIS ITOCTOSHHYIO KOHI[EHTPALMIO BOJABI B KOHCTAHTY, IIOTYUYHM:

KPHBH [HjO] — Kw f'{ K,I[(Imc.n} — Kr

Tak kKak [HCN]/[H'][CN7] = 1/ Kngu:n

[Tockonpky Ky BemmiiHa MocTosHHAs U paBHa 107 | oueBHIHO, UTO YeM MeHbIe Ky crmaloii KHCITOTHL,
aHHOH KOTOPOH BXOJHUT B COCTaB COIH, TeéM OOJbIe K .

AHAJIOTHYHO, JIJI1 COJIH, THAPOIH3YIOIeH s 110 KaTHOHY (HanmprmMep NH4Cl), mmomydur:

NH," + H,O < NH4OH + H" (cokxpalneHHOe YpaBHEHHE THAPOIIH3A)

KPHBH — [NHqOH] [H+] / [NH4+][HEO]

Kr — KpaBH [HjO] — KW / K;[[.;.mj

B »sTOM BBIpakeHHH YHCIHTEIh M 3HaMeHaTellb APOOH yMHOXHIH Ha [OHT]. OueBHAHO, YTO 4YeM
MeHBINE Ky crmaboro oCHOBaHMS, KATHOH KOTOPOI'O BXOJIHT B COCTAB COMIH, TEM OOombIIe Kr.

Ecmi comp oOpasoBaHa crnaObBIM OCHOBaHHEM H cltaOon kuHceinoron (Ha mpmmepe NHL,CN), To
COKpAIllEHHOe YpaBHEHHE THAPOIIH3a HMEET BHI!

NH4" + CN~+ H.O <> NH,OH + HCN

Kpasx = [NH4OH] [HCN] / [NH4"][CN],

B sTOM BBIPa KGHIH;ZH Ackmamn {IICTHTEND H 3HAMEHaTelb ApoOH yMHOoxkaeM Ha [H']-[OHT], mostomy
ANEKTPOHHOW MOAMNMCHIO

REIPasKeHIIE: sD Aqo FEPHH PN STABIAE0000043E
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Kak ciaemyeT W3 IpPHBEJEHHBIX BBIPAXKEHHI, KOHCHIQHMA 2UOPOI3aA 0OpAmMHO HpPONOPYLUOHANbHA
KOHCMaHme oOuccoyuayuil c1abozo saekmponima, VIacTBYIOIIET0 B OOpa30BaHMH COJH (eCIIH B
o0pa3zoBaHMM COJIM VYAaCcTBYIOT JBa cClIalpIX 2MeKTpoimra, To Kr oOpaTHO IpomnopIiiHOHAaIbHA
IIPOH3BEJIEHHIO HX KOHCTAHT JHCCOI[HALIHH ).
PaccMOTpHM THAPOIIM3 MHOI O3apsSAHOro HoHa. BossmMeM Na,COs.
[. COs* + H,O « HCO5 + OH~
Krqp = [HCO5][OH™]/ [CO5”][H:0] x ([H']/ [H']) = Kw / Knan,
TO €CTh B BHIPAXKEHHE JUIS KOHCTAHTHI THIAPOIH3a IO IIEPBOH CTYIIEHH B 3HAMEHATEb BXOMHT BTOpas
KOHCTAHTa JHCCOIHALINH, H IJI1 BTOPOH CTYIIEHH THAPOJI3a
I[I. HCO; + H;O « H.COs;+ OH~
Kra = [H.CO5][OHT] / [HCO5T[H:0] x ([H']/ [H']) = Kw / Kaq
Knap = 4x10"7 Kgap=2.5x10°*
Kray=5.6x10" Krg=1.8x10"
Taxim obpasoM, Krp >> Krp, KOHCTaHTa, a CIIEAOBATENBHO, M CTENEHL IEPBOH CTAJHH THAPOII3a
MHOT'O OOIBIIE ITOCIETYIOIHX.
Cmenenv eudpomiza SABISETCSA BEIMYHMHON aHATIOTHYHON CTEINEHH AUCCOIHAIMH. B3aMOCBS3b CTEINIEHH
I KOHCTAHTHI THIPOII3a aHAJIOTHYHA TaKOBOH JJIS CTEIIEHH M KOHCTAHTHI JHCCOLMAIIHH.
Ecmm B ofmeM ciyyae HCXOAHYIO KOHIIEHTPAI[HMIO aHHOHA CJIadoH KHCIOTHI 0003HAauHTh uepes C,
(Momb/m), To Coht (MOMIB/TT) — KOHIIEHTPALHS TOH YacTH aHHOHA A~, KOTopas ITOABEPIIach THAPOIH3Y H
o6pazoBanock Co./1 (Momnb/11) crnadoii kuciaorel HA 1 Co./t (MONIB/IT) THAPOKCHIHBIX TPYIIIL.
A+ H,O < HA + OH~,
Co-Coh Coh Coh
rorna Kr=[HA][OH™] / [AT] = Coh'Cohr / (Co-Coh) = Cohr / (1-h).
Ipuh << 1 Kr=Ch* h="Ky/ C..
OueHb MTOX0XKe Ha 3aKOH pas3daBiieHNs OCTBaIbA.
MosHo paccunTaTh pH pacTBopa, eciH H3BeCTHBI C, H /2. YUHTEIBAS, YTO
|HA] = [OH™| = C.h, momyymm:
Kr=Coh-Coh/ C, =[OHT]"/ C,, oTKyIa
[OH] = VKC,.
AHAaIOTrHYHO, MOXHO ITOKa3aTh, YTO ITPH THAPOIH3E 110 KATHOHY
[H'] = KrC..
Taxrm o6pa3oM, CITOCOOHOCTH CONeH IMOABEPraThCs THAPOIN3Y 3aBHCHT OT JBYX (PaKTOPOB:

*  CBOMCTB AQHQOR; ORRARVAQIIIIX COJIb,

AMNEKTPOHHOM MOANMCHIO
CeprcrnBH STIHINX (PAKIOPOBSE78A500060000043E
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1) JlobaBneHHEe OTHOMMEHHBIX HOHOB. IIOCKONIBKY IIpH OOpaTHMOM THIPOIH3€ YCTaHABIIHBAETCS
IMHAMHYECKOE PABHOBECHE, TO B COOTBEICTBHHM C 3aKOHOM JIEHCTBHS MAacC PaBHOBECHE MOXKHO
CMECTHTh B TY HIIM HHYIO CTOPOHY BBEIEHHEM B PACTBOP KHCIIOTHI IIH OCHOBAHHSA. BBelleHIHE KHCIOTEI
(kaTHoHOB H") mojaBiseT THAPOIM3 IO KaTHOHY, HoOaBleHHe INenoun (ammoHoB OH™) momaBiseT
THAPOJIN3 10 aHHOHY. 3THM YacTO IOIB3YIOTCA IJIS YCHIEHHS HIH ITOJaBJIEHIS IIPOoIlecca THIPOIHM3a.

2) U3 popmymel A1 & BHAHO, UTO pasbaeneHiue cnocobemeyem 2udponisy. POCT cTelleHH THAPOIIH3a
KapOOHAaTa HAaTPHS

Na.CO;+ HOH <> NaHCO; + NaOH

3) [IlloBelmieHHe TeMIlepaTyphl CIIOCOOCTBYeT THApomH3y. KoHcTaHTa JHCCOLHAIMH — BOJEBI
VBEIIMYNBACTCS IIPH ITOBBIIIEHHH TeMIIEpPaTypPhl B OOJIBINEH CTEIIeHH, YeM KOHCTAHTHI JHCCOIH AL
IIPOAYKTOB THAPOIH3a - CIaOBIX KIHCIIOT M OCHOBAHMI, ITOSTOMY IIPH HarpeBaHMN CTelleHb THAPOII3a
BO3pacTacT. K 3roMy BEIBOAY JIETKO IPHITH M HHAYye: TaK KaK PeakKiis HEHNTpaim3alli 5K30TepMIYHA
(DH= —-56 x/I)X/MOJIb), TO THAPOIH3, OYIYYH ITPOTHBOIIONIOKHBIM €H IIPOIlECCOM, SHJIOTEPMHYEH,
IIO3TOMY B COOTBETCTBHH C ITPHHITHIIOM Jle [IlaTenbe HarpeBaHIe BEI3BIBAET YCHIIEHHE THAPOIIH3A.

B xuMHYyecKOoH TIpakTHKE BeChbMa PacIPOCTpPaHEH THAPOIN3 I10 KaTHOHY CONeH, oOpa3OBaHHBIX
MHOTO3aPSIHBIM KaTHOHOM H OJHO3apsSgHBIM aHHOHOM, HampuMep AlCl;. B pacTBopax 5THX comeit
MEHEE JHCCOLMHPOBAHHOE COEMHMHEHHE 00pa3yeTcs B Pe3yibTaTe IIPHCOSAHHEHH S OQHOI'O THIPOKCHI-
HOHA K HOHY MeTalllla. YUHTBIBAs, 4YTO HOH Al’" B pacTBOpe THApAaTHPOBaH, IIEPBYIO CTAIHIO THAPOIIH3a
MOJKHO BBIPA3HTh YPaBHEHHEM

[M(H:O)ﬁ]aJr + HOH < [Al(HjO)5OH]2+ + H30+

[Ipu OOBIMHOH TeMIlepaType THAPOIH3 COJIEH MHOTO3aPSIHBIX KATHOHOB ITPAKTHYECKH OTPAHHYHBAETCS
STOH cTagueil. [IpH HarpeBaHHH ITPOHCXOMUT THAPOIIH3 I10 BTOPOH CTYIIEHH:

[Al(H-.O0)sOH]*" + HOH <« [Al(H,0)4(OH)-]" + H;0"

TaxrM oOpas3oM, KHCIIas peakils BOJHOIO pacTBOpa COIMH OOBACHSETCS TEM, YTO T'HAPATHPOBAHHBIN
KaTHOH TepseT IMPOTOH H akBarpyrmia H,O npeBparaercsa B rugpokcorpyiary OH™. B paccmorpeHHOM
IIPOLIECCE MOIYT 0Opa3oBaThcs M Oollee CIOXKHBIE KOMITIEKCHL, HarmpuMep [Als(OH)is]**, a Taxxke
KoMITIeEKCHBEIe HOHBI BHAa [AIO(OH)4]” u [AlO,(OH):]”. ComepkaHHe pasIHYHLIX IIPOLYKIOB
THIPOJIN3a 3aBHCHT OT YCIOBHH IIPOBEJEHHSA PeakIHH (KOHIIEHTpallHs pacTBOpa, TeMIleparypa,
MIPHCYTCTBHE APYTHX BeIecTB). FiMeeT 3HaueHHe TakKe JIIHMTEIBHOCTh ITPOTEKAaHHS IPoliecca, TaK KaK
PAaBHOBECHE ITPH THAPOIH3E COIEH MHOT03aPSIHBIX KATHOHOB OOBIYHO JOCTHTAETCS MEIJIEHHO.

Qdopydosarue u mamepuaibl.

PeakTHBEI, HEOOXOMUMBIE IS JAHHOH padoThl, BEICTABJISIIOT Ha IMTOIKH 1adopaTOpHBIX CTONMOB. Pejkue

pEaKTHBHI, KOHUGHERHPABARHRIE KICIOTH M INENOYH, NaXy4He BEINECTBA (HAIPHUMED, CEPOBOLOPOL,
BNEKTPOHHOW MOAMUCHIO

OpoMEas BOFaIAP -XParTT: B BEIDSKHOM IITKay.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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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.

Omsrt Nel. OnpeagngiiepH pacTBOpPA.

ANEKTPOHHOW NMOANMCHIO _
AcprkdBHAKOMEDECE 9,6 sEHPABHIAMIDsPa®eEsl Ha pH-MeTpe, MOnNb3ysack HHCTPYKIHEH K Ipudopy. C

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

nmomomnreo pH-MeTpa onpegemire 3HaueHHe pH HeHRTpalbHOIO, KHCIOrO H IMEITOYHOIO PacTBOPOB. s
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3TOr0 B TPH CTaKaHYHKa HaJIEHTe COOTBETCTBEHHO MHCTHIUIMPOBaHHYIO Boxy, 0,1 H pacteOp
XJIOPOBOAOPOAHONH KHCIOTHEI M 0,1 H pacTBOp THMAPOKCHAA HATPHSI H H3MEPhTEe ¢ IMOMOINpo pH-MeTpa
pH cpempl. Pesynerarsr 3armamnure B a0y 1.

B. CogepxyMoe Kaxaoro M3 CTaKaHOB IIPEABIAVIIErO OIBITA pas3leHdre B TPH ITPOOHPKH. [JoOaBkTE B
KaXKIVI0O M3 TPEX IPOOHPOK IO 2-3 KalulM HHAHKATOPOB, COOTBETCTBEHHO: IJIAKMYyCa, METHIIOBOIO
opaHkeBoro M (eHondranenHa. OnpelelInTe OKpacKy HHAHKATOPOB B STHX pacTBOpaX. PesyibTaTel

onbITOB A u B odopmuTe B BHEe TaOmipL.

HMuamkarop; Cpena

rokazaHusg pH-MeTpa HelitpanpHas Kucnaga [lemouHas

[IBeT makmyca
3HaueHHe pH

I lokazaHug

pH-MeTpa

L[E T METHIIOBOI'O

OpPpaHAKCBOI'O

3HaueHHe pH

I lokazaHug

pH-MeTpa

[IBeT

(peHoNn(pTaIEHHA

3HaueHHe pH

[Iokazanusa pH-meTpa

B. JIng mpuOGimiKeHHOro oIpeAeiieHHs pH pacTBopa HCITONB3YHTE VYHHBEPCAIbHBIE HHIWKATOPEL,
IIPeACTABILIOINE COO0H CMeCh HECKOIBKHX HHAHKATOPOB C Pa3IMYHBIMH OOJIACTSAMH IIepexojia, IIH
VHHBEPCAJIbHYIO HHAHKATOpHYIO Oymary. Ilo mpumaraeMoH K HeH HHIAHMKATOPHOH  IIKAaJe
yCTaHaBIMBaTh, IIPH KaKHX 3HaueHISTX pH HHANKaTOpHAas OyMara OKpalllHBaeTCS B TOT HIIH HHOMH I[BET.
CTEKIISIHHOH IIAJIOYKOH IIepeHecure 2-3 KalulM HCCIEAVEMOIO pacTBOpa Ha VYHHBEPCAIBHVYIO
HHIHKATOPHYIO OyMary. CpaBHHTE OKPACKY €IIE€ CBHIPOro IITHA ¢ IIBETHOH IIKAJIOH, CHAenanTe BRIBOJ O
IIpHOIIKEHHOM 3HaueHHH pH TeX JKe pacTBOPOB, KOTOPHIE HCCIIOIB30BAINCE B OIBITaX A H b.

OmnpIT Ne2. Onpeaenenue pH cpeabl THAPOITH3YIOIHXCS COJIEH.

B 4HCTO BRIMBITBIE ITPOOHPKH BHECHTE IIMIATEIIEM IIO INENMOTKE XJIOPHJAa HATpHS, KapOOHATa HaTpPHA,
cynb(aTa aMMOHHA. JloOaBbTe 3-5 MI JHCTHIUIHPOBAHHOH BOJBI H, BCTPSIXHBAs, PAacTBOPHIE COJIH.

Buectn 2-3 KAy EHIIHIAVOPA 11, CPaBHHBAS LBET HH/MKATOPA © IIBETHOH TaOJMIIeH, OIPEeIeITe
HOW NOANUTHIO

SNEKTPOH
siaverric pH paeTBoOpa-eonmi U rouocTer0 1o 1-2 empmmiel pH. HMagmkaropami MOryT OBITS:
Bnaneneu: ebayxOea TaTeAHa AnekcaHgpoBHa
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METIWIOPAHXK, ITaKMyc, (eHOoI(TalenH, THMondTaaenH H ap. OmpenennB pH cpeasl B ImmpoOHpKe,
HaITMIIIHTE HOHHOE H MOJIEKYIIIPHOE YPaBHEHHE THIPOIH3A.

OnpIT Ne3. J[eHCTBHE PacTBOPOB THAPOIIM3YIOIIMXCS COIeH Ha METAJLIEI.

B pactBOop xXmopHaa aMMOHHS BHECHTE I'PaHYIIY aTFOMHHHS IWIH I[HHKA. TaKOH K& OIBIT IIPOBEIHTE C
pacTBOpOM KapOoHara HaTpHs. [loueMy B 3THX CIIyYasX METaIUIbl PacTBOPSIOTCA? OOBSCHHTE OIBIT H
COCTABbTE YPaBHEHHS PEaKIHI.

OnpIT Ned. ['HAPOIIM3 KHCIIBIX COJIEH.

B 1Be mpoOHpKH BHeCHTE ITO HIENOTKe colnel Na.COs; u NaHCOs;. JloGaBeTe 2-3 MII JHCTHIUTHPOBAHHOH
BOJILI M 2 KaIUIM HeOOXOIHMOI'0 MHAHKAaTOopa. OTMEThTE OKPACKy PacTBOPOB, OOBSICHHUTE pPasIHyls B
sHaUeHISIX PH 3THX pacTBOpOB. COCTABhTE HOHHBIE H MOJIEKYIISPHBIE YPABHEHHS THIPOITH3A.

OnpIT NeS. CABHT paBHOBECHS THAPOIH3A.

B mpobupky Hanenrte 0,5-1,0 M1 pacTBOpa COIMM a30THOKHCIIOTO BHCMYTa M IIOCTEINEHHO pa30aBIIsiTE
PacTBOpP JHUCTHIIJIMPOBAHHOH BOJOH. BrOrazmeT OelbIi 0ca 0K OCHOBHOH COJIH.

CocTaBbTE YpaBHEHHE peaKIMH THApoim3a. lIpubaBhTe HECKOIBKO Karlellb a30THOH KHCIOTHI. YTO
IIPOUCXOANUT C OcaakoM? KOHIEHTpalir0 KakHuX HOHOB B pPacTBOPE CIEAYET YBEIMYHTH, YTOORI
IIONYYHUTH IIPO3PavYHEIi pacTBOP? KakoBa poik BOALI B CABHIE PABHOBECHS THAPOIH3a?

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
peakIMi B MOJIEKYIISPHOM H HOHHOM BHJIE.

Ipebosanua K oghopmieruro 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 BBIIOIHEHHOH JIa00paTOpHOH padoTe JOIIKEH COAEPKATEH CIIEAVIOIIHE CBEICHHS:

*HOMEP PaOOTHI H €€ Ha3BaHHE,

*[aTy BBITOTHEHEERAORBAcAH

ANEKTPOHHOW NOAMUCHIO
'ﬂ@ﬂﬂmmﬁmf}ﬂﬂd JESABBBO952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

*KPAaTKOC TCOPETHYCCKOE OITHCAHHC,
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*HOMEP M HaszBaHHE OIBITA,
*KpaTKOe OIMHCaHHe Xo/a paboThl ¢ YKa3aHHEM YCIIOBHH ITPOBEIEHHS OIIBITA,

*PHCYHKH M CXEMBI HCIIOIIB3YEMEBIX ITPHOOPOB,

*HaOIIIOAeHH T,

*ypaBHEHH IIPOTEKAIOIIHIX PEAKIIHIT,

*pPacyéThl, TaOIHIBI, I'Pa (K,

*BBIBOJIBI.

3.JIaGopaTOopHEIH KYPHAI HYKHO BECTH YHCTO H aKKYPaTHO, 3aIlHCH JOJIKHEI OBITH JIAKOHITYHBIMII.

4. OT4YET O IMPOBeAEHHOH padoTe IPOBEPSET H IOAIIHCHIBAET IIPEIOJABATENb.

5K cmaue 3ayéra 1o 1alopaTOpHOMY IIPAKTHKYMY JOIIYCKAIOTCS CTYIEHTBHI, BBIOIOIMHHBIINHE H
IIOATIHCARIIINE Y IIPelofaBarellsd Bce AOMAIlHNE M JadopaToOpHBIE PalOTHI, CHAABIIHE KOIUIOKBHYMEL,
aKTHBHO YYaCTBOBARBIIIE B padoTe CEMHHAPOB.

0.CTYIEHTRI, ITOIYUYHBIIHE 3a4ET 110 TaOOpaTOPHOMY ITPAKTHKYMY, AOITYCKAIOTCA K cIaue SK3aMeHa I10
KYPCY HEOPTraHMYECKOM XITMHH.

Konmponsusie éonpocot :

1. CocTaBbTe ypaBHEHHe THAPOIH3a coleil B HOHHOH H MoneKyIsapHoi ¢opmax: a) KCIO, 6) Na,Si10;,
B) Zn(NOs),. YKaKHTe Cpeay.

2. Uto HaswIBaeTcda rugpommisoM? [IpuBegure NMpHMEPHI CONIEH, KOTOPBIE ITOABEPTarOTCS THAPOIHM3Y, H
COJIEH, KOTOPBIE THAPOIIH3Y He IIOABEPraroTCcs, H OOBSICHUTE TTIOUYEMY.

3. Kak mpoTekaeT THAPOIH3 COMH, 00pa30BaHHOH: a) CHIIBHOH KHCIOTOH H clIaOBIM OCHOBaHHEM, O)
CHJIbHBIM OCHOBaHHEM H c1a00H KHCIIOTOH; B) cIaObIM OCHOBaHHEM H cI1a00i KHCIIOTOH?

4. [ToueMy pacTBOPp HUTPaATa aJIFOMIHISI OKPAIIMBAETCA B KPACHEIH 1[BET ITPH J0OaBICHIH JIaKMyca?

5. Ilouemy pacTBOp CyiIbpHAA KaaHusd OKpaIIHBAaeTCSI B MAIIHHOBBIM I[BET IIPH JOOABIIEHHH
peHondTamenHa?

6. [Touemy pactBOp X1mopuga OapHs He H3MeHSET IBET JIaKkMyca H (peHoIdTaneHHa?

7. Iloyemy IIpH THAPOIH3e CYJb(HTAa HAaTPHSI He BBIJAEISIETCS CEPHHCTAs KHCIIOTA, a IIPH THIAPOIH3E
CYyIIb(paTa aTFOMHHHUS He 0CaKIaeTCs THAPOKCH aTFOMHHIST?

Cnucok aumepamypbol.:

1 MeTtoauueckie yKazaHHS II0 BBIIIOIHEHHIO JIAa0OPATOPHBIX padoT II0 AUCHIIIIMHE « XHMHSD) IS
CTYAEHTOB HampasiIeHHS IToAroroBkKH 08.03.01 CTpoHTEnsCTBO.

2 Mertoauueckie ykKazaHHSA IS OOYYArOIMUXCS 110 OpPraHH3allHH H IIPOBEAEHHIO CAMOCTOSTEILHOH
paboTHI 11O AUCIMIUIHHE « XHMISI) OIS CTYASHTOB HalpaBiIeHH IMOAroTOBKH 08.03.01 CTpOHTENbCTRO.

3.Heopranmdieckasg, sEMHg fAEKTPOHHBIN pecypc] : maGopaTopHeIf mpakTHKYM / C.A. CokomnoBa [u
ANEKTPOHHOW NOANMCHIO _ _ _
TPolecdmar: ITSKTPOEASEEKCTOBEISsoaHMbie:: — BopoHek: BopoHekckui ['ocymapcTBeHHBIH ATpapHBIH

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

YHuBepcurer uM. Mmmaeparopa llerpa Ileporo, 2017. — 93 ¢. — 2227-8397. — Pexum gocTyiia:
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http://www .1prbookshop.rw/72709 html

4. Heopranmdeckass XUMHS | OIeKTPOHHBIH pecypc| : madopaTopHslii mpakTHKYM / O.B. J[bsKOHOBa [H
op.]. — DnIeKkTpoH. TeKCTOBEIe JaHHbIe. — BopoHek: BopoHexckui ['ocymapcTBeHHBIH ATpapHBIH
YHuBepcurer M. Mnmaieparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — PeximM 1ocTyIIa:
http://www.iprbookshop.ri/72708.html

JladbopaTopHas padora Ne 9
Tema: OKHCJIHT eJIbHO-BOCCTAHOBHT €JIbHbIE PeaKIHH.
Ileny padomsr: V3ydeHHe OKHCIIHTEILHO-BOCCTAHOBHTEIBHBIX PeaKIfii Ha ITPHMepe peakipii Ha
IIpHMepPe PeaKI[Hil MeTa/JIOB ¢ KHCIOTaMH H IIeJIOYaMH, BIHSIHHE XapaKTepa cpeJibl Ha OKHCIIHTEIILHO-
BOCCTAHOBHTEIBHEIN  IIPOIleCC, OKHCIHTEIbHO-BOCCTAHOBHTEIILHYIO  JBOHCTBEHHOCTH  BEIIECTR,
OKHCIIHTEIIbHO-BOCCTAHOBHTEIIbHYIO  PEaKIMH  JHCIIPOPOPLIHOHHPOBAHHS,  BHYTPHMOIEKYIISPHOH
OKHCIIHTEIIbHO-BOCCTAHOBHTEIILHOH PEaKIHH.

D opmupyemvle komnemernuyuu:. OlIK-1.

T eopemuiecKda ddachnib.

OKHCIIHTEIIbHO-BOCCTAHOBHT EIIbHBIE PEAKIIIIT — 3TO PCAKIIHH, COIIPpOBOXIAIOIIHECA IICPEXO0OM
AJICKTPOHOB OT OJHIX dTOMOE HIIH HOHOB K APYI'HM, APYI'HMH CIIOBAMH — 3TO PCAKIIH, B PC3YIIbTATIC
KOTOPBIX H3MCHAIOTCA CTCIICHH OKIICIICHHA 3JICMEHTOB.

CTelleHb OKHCIIEHHSI — 53TO 3apdg aTOMa SJIICMCHTd B COCIIIHCEHHIL, BBIUHMCIIEHHBIH H3 YCIIOBHOI'O
ITPEAITIOJIOKCHH A, YTO BCEC CBA3H B MOJICKYIIC ABJIHIOTCAH HOHHBIMH.

CTelleHb OKHCIIEHHS IIPHHATO YKA3bBIBATh ﬂpﬂﬁGKﬂﬁ I_[H(l)pﬂﬁ Had CHMBOJIIOM 3JICMCHTA CO 3HAKOM IUTHOC

I MHHYC ITepef I poi. Hampimep, ecau cBa3b B Mojlekyile HCl HoHHasI, TO BOZOPOA H XJIOP HOHEI C

+1 -1
sapsaamu (+1) 1 (-1), cnegoparensao HCI

l[HH TOr0 YTOOHI pPaCcCHHTaThk CTCIICHE OKICIICHIA modoro JJICMCHTA, HeoOXOIHMO IIOJIL30BAThCS

CIICAVYIOLIIMH ITPAaBIIIAMII.

0 0 0 0 0

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

B CBOOOJHOM COCTOSIHHH).
2. CrerneHp okHcneHHS (+1) BO BceX COeIHHEHHSIX HMEIOT INelo4YHble MeTalmiabel (IA rpyrmia) o

BOOOPOJ, 34 HCKIIIOHUCHHCM I'MAPHIOB dKTHBHBIX MCTAIUIOB, I'I€ CTCIICHE OKIICIICHHA BOJOPOAA

+1 -1 +2 -1

paBHa (—1), zarprvep Ve H, CaH,.

OKYMEHT Noanwm
3. CTEHE@%QM@J—H&% ]%Zmﬁﬂ BCeX COeJHHEHHIX HMEIOT IIeIOoYHO3eMellbHble MeTamwiel (II A

= . &
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4. Kucmopon HMeeT CTelleHb OKHCIIEHHSI (—2), BO BCEX COSOHHEHHIX, KPOME IIEPOKCHIOB (
+1 -1 42 -1 +2-1
H2 02, Ba 02) u dropuna xuciopoxa O F2

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

+5-2

0. NO; — (N O3) ' = +5+3(-2)=1

+1 -1
sapsany nona HCl — +1-1 =
+2 -1
6. CTeleHb OKHCIIEHHA HOHA SIIEMEHTA paBHa 3apaly HOHa: CaCla < v 4 9=

7. He cnepyer myTtaTh IIOHSATHS «BaJIEHTHOCTBE» H «CTEIIEHh OKHCIeHHS». Tak B N, NHi N:Hi,

NH-.OH BaneHTHOCTh (KOBaJIEHTHOCTh) a30Ta paBHA TPeM, TaK KaK a30T o0pa3yeT TpH

0 -3 -2 -1

N., NH., N2 H,, NH,OH.
KOBAJICHTHEIC CBA3H, 4 CTCIICHDb OKHCJICHITA PA3JIH'YHA. £3 - 32 2 tlag, ' AO

OKHCIIEHHE H BOCCTAaHOBRIeHHe. OKHCIeHHEM Ha3bIBAeTCS OTJaya BJIeKTPOHOB, B PE3YILTATE YETO
CTEIIEHb OKHCIEHHMS 9SIIeMEHTa IIOBBIIIAECTCSI. BOCCTAaHOBIEHHEM HAa3bIBAETCSI IIPHCOESIHHEHHE
3JIEKTPOHOB, B Pe3yJIbTaTe Yero CTEMNEeHb OKHCIEHHS AJIeMEHTA TIOHIKAETCAL.
OKHCIIHTEIBHBIE H BOCCTAHOBHTEIBHBIE ITPOLIECCH TECHO CBI3aHBI MeXAY COO0H, TaK KaK XHMHYECKas
CHCTEMA TOJIBKO TOIJIa MOJXKET OTAaBaTh OSJIEKTPOHBI, KOrJa Apyras CHCTeMa HX IIPHCOSIHHSET
(oxucnumensHo-eoccmarnoeumenvrasn cucnema). 11pHcoe THHSIONAA 37eKTPOHBI CHCTeMa (oxiicaunens)
caMa BOCCTaHaBIHBaeTcs (IIpeBpallfaeTcs B COOTBETCTBYIOI[HII BOCCTAHOBHTEINL), a OTJaroias
SIeKTPOHBI CHCTeMa (eoccmanoeumens), caMa OKHCIAeTcsS (TIpeBpaliacIcsd B COOTBETCTBYIOIIHIA
OKHCIIHTEID ).
K mumunvim oxucaumensam OTHOCHT:

1. OmemeHtapHbie BemecTtBa — Cl., Br, Fs, I, O, O..

2. CoeJHHEHHS, B KOTOPHIX 3IIEMEHTHI ITPOSBISIOT BBICIIYIO CTEleHb OKHCIIEHHST (OIpejlensercs

HOMEPOM T'PYIIIIBI) —
+7 +B +0 +3 +5 +7
KMnO,, K,Cr,0,,H,50,, HNO,, KClO,, KCIO,,

+7 +5
KIO,, KI1O,ur.nz.
3. Karmon H' ¥ HOHBEI MeTAJUIOB B HX BBICIIIEH CTEIIEHH OKHCIeHHI — Sn*", Cu**, Fe’ ' u 1. 1.
K munuynvim eoccman oeumensim OTHOCST:
1. DremeHTapHBIE BeIlecTBa — MeTalylbl (HaHOOJIBbINAS BOCCTAHOBHTEILHAS CIIOCOOHOCTh Y

IIeTIOYHBIX MeTaluIoB), H,, C, CO.

2. CoeaHHeHT [, B KOTOPbBIX 3JICMCHTBL IIPOABIIAOT  HH3IIOYHO  CICIICHb  OKHCICHIA - —

OOKYMEHT UDD,HHCHH
o ANEKTPOBHOW RAONMCHA -2
ceprucucalN Hopgotbsosgpdebodsy 7BRQobsoldogs s 11 T. 1.
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

3. HMoHBI METAIIOB HU3IIEH CTENeHH OKHCIIeHHs — Sn”", Cu', Cr’*, Fe™.
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OKHCIHTEIIbHO-BOCCTAHOBHTEIIBHAS JIBOHCTBEHHOCTb. (oelduHeniis evicuieil cneneHii OKLCAeHUA,
IIPHCYIIEN JAaHHOMY 3JIEMEHTY, MOIYT B OKHCIIHTEIIBHO-BOCCTAHOBHTEJIPHBIX PEAKIHSAX BBICTYIIATH
TOIBKO B KAaUeCTBE OKHCIIMTEJIEH, CTEIIEHh OKHCIEHHS SJIIEMEHTa MOJXKET B HSTOM CIIyYae TOJIBKO
IIOHMKAThCS. (CoeduHeHiis Hu3uieil cmeneHi OKucaeHiss MOI'YT OBITh, HaoOOpPOT, TOIBKO
BOCCTAHOBHTEIISIMH, 3JECh CTEIleHb OKHCIEHHS 5SlIeMeHTa MOJKET TOJIBKO IIOBBIINIATHCSA. EcCIH Xe
3JIEMEHT HAaXOAHUTCS B IIPOMEKYTOUHOH CTEIEHH OKHCIIEHHS, TO €r0 aTOMBI MOI'YT, B 3aBHCHMOCTH OT
YCIIOBHH, IIPHHHMATh 3IEKTPOHBI, BBICTYIIAS B KauyeCTBE OKHCIHTENS IIH OTAAaBaTh SIEKTPOHEIL,
BBEICTYIIAS B KAQUeCTBE BOCCTAHOBHTEILA.

Tak, HarmpHMep, CTelleHb OKMHCIIEHHS a30Ta B COeJHHEHHSIX H3MeHsSeTcs B ITpefiesiaX oT (— 3) 1o (+5)
NH;, NH4sOH - Tonpk0O BOCCTaHOBHTEIH

HNOj3, comt HNO;3 - TOMbKO OKHCITHTEIIH

COeIMHEHNS C TIPOMEXYTOUHBIMH CTETEHSMH OKHCJIEHHMS a30Ta MOIL'YT BEICTVIIaTh B KauyeCTBE
OKHCIIHTEIIEH, BOCCTAHABIIMBASCh JO HH3IIMX CTEIIEHEH OKHCIIEHHS, HIIH B KaUueCTBE BOCCTAaHOBHTEIEH,
OKHCIISICH JIO BBICIIIMX CTEIIeHEH OKHCIEHHSI

MeTon  BJIEeKTpOHHOro  OajjaHca  YPaBHHBAHHS — OKHCIIMTEIILHO-BOCCTAHOBHTEIBHBIX  PEAKIHI
3aKJII0YAETCS B BBITIOJIHEHHH CIEAVIOIIETO ITpaBHiIa: YHCIIO 3NEKTPOHOB, OTAAHHBIX BCEMH YaCTHI[AMH
BOCCTAHOBHTEIIEH, BCETlAa PAaBHO YICIIY 3JIIEKTPOHOB, ITPHCOSAHHEHHBIX BCEMH YaCTHIIAMH OKHCIIHTEIEH
B JAHHOH PEaKI[HH.

Qbopydosarue 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 XHMHYEeCKas IocyAa: IMPOoOHPKH (B INTATHBE), KOJIOBI, XMMHYECKHE CTaKaHBI ITOCIIe PAaOOTHI
TI[ATEIIPHO BEIMBITH, BECHI C Pa3sHOBECOM, IPHOOPHI, HCIIOIb3YeMas JUIS IPOBEIEeHHS OTIEIBHBIX
1a0opaTOPHEIX padoT, BEIAAECTCS M CHAETCS YHcTas I1abopaHTy.

T'exHuka d ezonacHocmi npu 6bLNOJIHEHUN JIADOpaAmMoOpHOU pad omsl:

-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  OIIPeJEelIeHHH 3allaxXa BEINEeCTB OTBEPCTHE COCYAa Jep:KaTh Ha paccTosHHM 25-30 c¢M OT JIHIfa,
HaITpaBiIsd K ce0e CTPYIO rasa IocTymaTeIbHBIMH ABIUKEHHSAMH J1aJOHH OT OTBEPCTHSA K JIHILY,

-TPH - HAMBaHHH, PRaKTHBOBCHE HAKITOHATHCSI  HaJl COCYAOM BO H30€XKaHHE ITONMaJaHHSI OpBI3T HIH

SNEKTPOHHOW NOANWUCHIO
HaCTHIFH a M@JIEE{WW?HIMDWMEHIHI KOHIICHTPHPOBAHHBIX KHCIIOT BJINHBATh KICJIOTY B BOAY,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

HO He Hao0OopoT,

Nencteutened: ¢ 19.08.2022 no 19.08.2023



-TIIpH HarpeBaHHH ITPOOHPKH HE JEpKaTh €€ OTBEPCTHEM K cede WIH B CTOPOHY COCella. HE HAKIIOHAThCS
HaJl HarpeBaeMOH KHIKOCTBIO BO H30eKaHIe ITOMNafaHNs €€ Ha JIHI[O, PYKH WIH OJEKIY,

-TOPSIYHE ITPEAMETHI MOKHO CTAaBHTh TOIBLKO HA acOECTOBBIH KapTOH, acOECTHPOBAHHYIO CETKY IJIH
IPYTVIO CIIEIHAIBHYIO ITOJACTABKY,

-HEIb3S IOJIb30BATHCS AIIEKTPOIIpHOopaMi Oe3 COOTBETCTBYIOINETO HHCTPYKTAKA. IIPH BKIIFOUEHHH HX B
CeTh Helb3s AepkKaThCs 3a MeTaIUIHYe CKHe ITpeIMeTHI (TPYOBI, KpaHbI M T.I1.). 3aIlIpellacTcsI BKIIIOYaTh H
BBIKIIIOUATL SJIEKTPONPHOOPEI MOKPBIMH PYKaMH, a TakXe II0JIb30BAaThCS HEHCITPABHBIMH  IJIH
HMEFOIIHMH OI'OJIEHHEIE ITPOBOIA IIPHOOPAMI,

-3aIIpelacTCs MPHHHUMATh IHINY B XHMHYECKOH J1a00pPaTOpHH H ITHMTh BOAY H3 J1a00paTOPHO ITOCYIHL
--KaTErOPHYECKH 3alIpellacTC s ITpoOoBaTh peaKTHBEI Ha BKYC,

-TIpH TIOMAJaHHH Ha IHI0 MM PYKH OpPBI3T KOHIEHTPHPOBAHHBIX KHCJIOT IIOCIIE CMBIBAHHS BOIOH
IIPOMBITE CIIAOBIM PACTBOPOM COJBL. INEIOYL CIIEAYET CMBIBATh JO TE€X IIOP, ITOKAa VYACTOK KOXIHM, Ha
KOTOPBIH OHa ITOIala, He IepPecTaHeT OBITh CKOJIb3KHM, 3aTEM IIPOMBITH CIIaOBIM PacTBOPOM YKCYCHOH
KHCIIOTHI M HaIOKHTh ITOBS3KY H3 BaThl, CMOYeHHOH 3%-HBIM PacTBOPOM IlepMaHIaHaTa KamHsd (H3
arTeyKH B 1a00paHTCKOH KadeIphl);

-TI0 OKOHYAHHH PpadoThI BEIKIIFOYHTE H3 CETH BCE SNEKTPOIIPHOOPEI, IIEPeKpPhITh ITOJavy ra3a H BOJBI B
nmabopaTopHIO 1 yOparek padoyee MECTO,

-000 BCEX HECUYACTHBIX CIYYasIX HeEMEIEHHO COOOIIATh IIPEIOAaBaTek0 WIH J1a00paHTy.

Il PAKMUYECKAA Hdchb.

OrnsIT Nel. BzanmoieHCcTBHE METAIIJIOB ¢ KHCIIOTaMH H II[EJI0YaMH.

M3yueHHe B3aHMOJeHCTBHS I[MHKA C pPacTBOPaMH CePHOH  KHCIOTHI (pa3z0aBIeHHOH H
KOHIIEHT PHPOBAHHOH) H C pacTBOPOM HIETOYH. B KaKIOM OITBITE B IMPOOHPKH HaleiTe 2-3 MJI 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 PEaKIHSIMH COCTaBbTE 3IeKTPOHHO-HOHHBIE CXEeMBI, HaHJHTe KO3((HIIHEHTHI
ITPH OKHCIIMTEIIE H BOCCTAHOBHUTEIIE, OIPENIETIHTE CPeay IMPOTeKaHH I IIPoIecca, ITOABEAHTE HTOT B BHJIE
HOHHOI 0, 3aTeEM MOJIEKYIISIPHOT'O YPaBHEHH.

OmnpeIiT Ne2. BimsiHHe XapakTepa Cpeibl Ha OKHCIHTEIbHO-BOCCTAHOBHTEIIBHBIH ITPOIECC.

A. Ilpoeemute peaxkipro KMnO,4 + Na,SO; +  — B KHCIOH, HEHTPAJIBHOH H INEIOYHOH cpefax. s
3TOro B IMPOOHPKY K 2-3 M1 pactBopa KMnO, 1rpHOaBbTe KHCIOTH WIH INEIOYH H BHECHTE INEIIOTKY
com NapSO;. BCTpsaxHHTe WM IlepeMelllanTe pacTBOp B ITpoOHpKe. B mepBoM ciydae oOpasyercs

OeciBeTHR MnSO,, BO BTOPOM BERIOIafaeT Terpadopara HaTpHSI ocagokK MnO., U B IETOYHOH Cpelie

00pa3yeTcsa 3eIHRIMRAGERARCk: MNnO4.

ANEKTPOHHOW MOANUCHIO
beOmpeacmitey B ia Kol epeiie AHeHTPanEHON, KHCIOH HIIH INEJIOYHOH) Oy IyT IMpoTeKaTh PeaKI[HH.
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
MnO.+KI+ —
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CI'Clg + Br,+ —
B repBoM ciaydyae B IIPOOMPKY BHOCAT IIENOTKY CcyXoro mopormka MnO., 3arem pacteopa Kl u
OIPENEIISIOT CPEAY PeaKI[HH.
OnpIT Ne3. OKHCIHTEILHO-BOCCTAHOBHTEIBHAS JBOHCTBEHHOCTD BEIIECTB.
A. K moaxucrneHHOMY pa30aBjIeHHOH KHCIOTOH pactBopy KMnO, mpobaBeTe 1m0 0OecIBEUHBaHHSI
pactBopa NaNO,. K IOAKHCIEHHOMY CEPHOH KHCIOTOH pacTBOPY HOAHIA KalHs HJOOABBTE HEMHOIO
pactBopa NaNOQO,. UeM 0OBSCHSETCS BO3HHKAIOIIEE OKpalllMBaHHe pacTBopa? Kakopa poimr NaNO: B
TOH HJIM JPYTOH PeaKIfiH?
b. K nogxkmcieHHOMY CcepHOH KHCIOTOH pacTBopy KMnO, mobGaBkTe HeOONBINOH OOBEM pacTBOpa
IepoKcHaa Bojgopoma. OOpaTHTe BHHMAHHEe, KaKOH BBIIeNdeTcsd ras. K ITOJKHCIEHHOMY CepHOH
KHCIIOTOH PacTBOPY HoAHuAa Kannsg qo0apbTe HeOonbImoe KonuuyecTBO H.O,. Uto mpoucxoaur? Kakora
pone H>O. B sToM ciydae? OOpaTHTe BHHMAHHE Ha COCTABJIEHHE  3IIEKTPOHHO-HOHHBEIX CXEM C
YUACTHEM IIEPOKCH]Ia BOIOPO/IA.
OmnbIT Ne4. Peakiiny caMOOKHCIIeHHSI-CaMOBOCCTaHOBIEHH S (I CITPOII OPITHOHHP OBAHH).
Kpucramwink rojia pacTBOpHTE B HEOOIBIIIOM 00BEME PacTBOPA IIETOUH ITPH CI1aO0OM Har pEBaHIH.
3aKOHYNTE YPaBHEHHE PEAKI[HH:
[,.+ NaOH —NalOs+ ...
Peakiius MUCIIPOIIOPIIMOHHPOBAHUSA HJET B INEINOYHOH Cpelie. ECIM ITONYYEHHBIH IIOCIE PeaKI[HH
PacTBOP ITOAKHUCIIHTB, TO PeaKIHM IIPOHIET B 0OpaTHOM HaIlpaBJIeHHH. [ IpoBephTE 3TO Ha OITBITE.
OnpIT Ned. BHYTPHMOIIEKYIISIPHOE OKHCIIEHHE-BOCCTAHOBIIEHHE.
[T]eroTKy KpHCTAIUIHKOB JHXpOMaTa aMMOHHS ITOMECTHTH B (papOpOBYIO YaIlleyKy H HarpeTh 0
Hadana pasioKeHILL OOpaTuTe BHHMAHHE Ha XapakTep oOOpasyIoNpIXcS ITPOAYKTOB H 3aKOHYHTE
YPaBHEHHE PEAKI[HH:
(NH4):Cr:07 — Cr:05 + Na +
IIpaBmna TexHHKH Oe3omacHOCTH. CoOMrogaHTe OCTOPOKHOCTH ITPH paldoTe ¢ KOHIEHTPHPOBAHHOM
CEPHOH KHCIIOTOH, 0COOeHHO ropsuei. He morryckanTe 1mormagaHus €€ B ITa3a H Ha KOXKY.
Tema: "OKHCIHTEIFHO-BOCCTAHOBHTEIbHBIE PEAKIHH " .
[IpobnemHass curyaumsa I. B pesynprare ITONYYEeHHS ITPOMBIIIUIEHHBEIM CIIOCOOOM a30THOH KHCIIOTEI
BeIegeTca NO. PaspaOoraiite crioco0 xkuakodasHoro oxmciaeHHs NO g0 0olee BBEICOKOH CTEIEHH
OKHCIIEHHS a30Ta, COETHHEHHE JTOTDKHO OBITh YCTOHYMBEIM.
[Tpobnemuasg curyarusa II. B IpoMBIIDIEHHBIX CTOYHBIX BOJIaX HMeeTcs (propuja Bojopoma. Kaxim
COeHHEHHEM HaJI0 MMOIeHCTBOBATh, YTOORI ITOTYYHTH HepaCTBOPHMOE coeJHHEeHHe (pTOopHAa?
[IpobnemHas cHyuE st Ak BagTouHON BoZe PTOpHA HOH ocaXxaeH B BHI Call; ILIEMEHTHOH IIBUIBIO,

ANEKTPOHHO MOAMNMUCHIO _
COETABKOTOPOIb43Eiakdsss2abrpopefakmcaas. Kakon ras OyIeT BRIAEISTHCS IIPH OCaKIEHHH ?

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Kaxkmm okHcIHTEIEM HEOOXOHMO ITOAEHCTBOBATE, YTOOKRI 00e3BPEAUTh 3TOT ras?

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Ipebosarnus K opopmiieHuIo 1adopamopHoi padonsl 1 omuemy:

1. BeimosmHeHne mabopaTOpHBEIX PadoT COIMPOBOXKIAOT 3aIlMCSIMH B ITadopaTOpHOM KypHajle. Ha

THTYIIbHOM IIHMCTE J1aDOpPaTOPHOIO JKYpHala AOMKHEI OBITH ITPeJCTaBIIeHBI. Ha3BaHHE YHHBEPCHIETA,
(paMHIIH S H HHHITHAJIBI Y4YaIlerocs, HoMep Kypca H I'PYIIIbl, YUeOHBIH rof.

2.0OTYET O BHIMIOIHEHHOH TabopaTOpHOH padoTe JOIKEH COAEPKATE CIEAVIOIHE CBEIEHHS:

*HOMe]p pabOoTHI H €€ Ha3BaHMHE,

*J1aTVy BBITIOITHEHHS paloOTHI,

*I[eIb PadoTHI,

*000pYAOBAHHE M MaTEPHAIIBL,

*KpaTKOE TEOPETHYECKOE OIMHCAHHE;

*HOMe]pP H Ha3BaHHE OIIBITA,

*KpaTKOE OITHCAaHHE XOJa paboThl ¢ VKa3aHHEM YCIIOBHIL ITPOBEIEHILSI OIThITA,

*PHCYHKH H CXEMBI HCITOIIB3YEMBIX IIPHOOPOE;

*HaOIFOJeHH T,

*ypaBHEHHS IIPOTEKAFOIIIX PEAKIHI,

*pacy&THl, TaOIHIIEL, TPaHKH,

*BEIBOJIHI.

3.JIabopaTOpHBIN KYPHAII HYKHO BECTH YHCTO H aKKYPaTHO, 3aIlHCH JOJKHBI OBITh JTaKOHHYHBIMH.

4.OTYET O NMPOBEAEHHOH padoTe MPOBEPSET H ITOAIHCEIBAET ITPEIIONABATEND.

5.K cmade 3adé€ra 1o a1abOpaTOpHOMY IIPAKTHKYMY HQOITYCKAIOTCS CTYAEHTHI, BBIIIOIHHBIIHE H
IIOAIIMCABIIIHE Yy IIPEIOAaBaTElNd BCe JOMAIIHHE M J1abopaTopHble PadOTHI, CHABIIHE KOJUIOKBHYMHEL,
aKTHBHO Y4aCTBOBARBIIIE B paboTe CEMIHAPOB.

0.CTYIEHTEI, ITOIIYYHUBIIHE 3aUET 110 1a00paTOPHOMY IIPAKTHKYMY, JOITYCKAIOTCS K cAadye SK3aMeHa
10 KYPCY HEOPTaHHYECKOH XHMHI.

Konumponsuste 6onpocet :

1. OKHCIHTEN H BOCCTAHOBHTEIH

2. Knaccugukaipiss OKHCIHTeIbHO—BOCCTaHOBHTEIEHBIX PeaKIHIA

3. OcHOBHEBIE TTpaBHiIa cocTaBjieHIsT OBP

4. O01He 3aKOHOMEPHOCTH IpoTeKaHHsI OBP

5. OcHoBHEBIE cXeMbl OBP

5.1. CXeMa BOCCTAaHOBIIEHHS IIEpPMAHTaHAT OB

5.2. CxXeMa BOCCTAHOBIIEHHSI XPOMATOB/OHXPOMAaTOB

5.3, PasnoKgiGHHIRATRR

ANEKTPOHHOW MOANMUCHIO _
ceprudidar O KO eIFHE© CROHCTR® @3QPHOH KHCIIOTHI

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

5.5. BzanMOoaeHCTBHE METAIIJIOB C CEPHOH KHCIIOTOH
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Cnucok JIHMEPAnYpPbLl.

1. MeTomyecKHe yKa3aHHS 10 BEIMTOTHEHHIO J1a0O0pPAaTOPHBIX pabOT IO AUCIHFIUIMHE « XHUMISD) IS
CTYAEHTOB HampasiIeHHS IToAroroBkKH 08.03.01 CTpoHTEnsCTBO.

2. Meromyeckne YyKaszaHHS I OOy4YaroIUXCs II0 OpraHM3alHH H IPOBEAECHHIO CaMOCTOSTEIBHOMH
PadOTEI I10 JHUCIIUIUIHHE « XUMHSI» IS CTYAEHTOBR HarpaBlIeHHS oaAroToBKH 08.03.01 CTpoHTEelnbCTRO.
3. .Heopraunmueckass XuMHA | OnmeKTpoHHBII pecypc| : mabopaTopHslil mmpakTHkyM / C.A. CokomnoBa [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 html

4 Heopranndeckass XUMHS | OIeKTpPOHHBIH pecypc| : madopaTopHslii mpakTHKYM / O.B. J[bsKOHOBa [H
ap.]. — DOneKkTpoH. TeKCTOBEIe JaHHBIe. — BopoHek: BopoHekckuii ['ocymapcTBeHHBIH ATpapHBIH
YHupepcuret mM. Mmmeparopa llerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum J10ocCTYVIIA:
http://www.1prbookshop.rw/72708.html
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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.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1. O6mmasn XAPaAKTEePHCTHKA CAMOCTOATE/IbHOH Pa00ThI 00YIAOINMXCHA NPH H3YIeHIH
TMCIMILTHHBI <« X HMHD)

JucigpmmHa « XHMHSD OTHOCHTCS K AucipoumiHaM biroka b1.0.12 n ocBanBaeTcs cTyaeHTaMH B
TeueHHe 108 yacoB. Ee 0CBOEHHE IIPOUCXOAHUT BO 2 CEMECTPE.

0,0 yaca OTBOASAICSA Ha ayJUTOPHBIE (POPMEI PabOTHI (JIEKIMH H JIa0OpaTOpHBIE 3aHSITHS),
KOTOPBIE IIPOBOASATCS IIPH HEMOCPEACTBEHHOM YUYACTHH ITPErojaBaTelnsd H 95,25 4acoB OTBOTUTCS IS
CaMOCTOSTEILHOH, HJIH BHeAYIHTOPHOH, PabOTHl CTYAEHTOB.

Ha mnepeoM ararie HeoOXOAHMO O3HAKOMHTHCS ¢ pabodeH IIporpaMMOH JHCI[HIUIHHEL, B KOTOPOH

PACCMOTPCHO COACPaHHE TEM ITPAKTHUYCCKHX 3aHATHH AHUCITITUINHBL, BHABI CAMOCTOAT eJIbHOH pﬂﬁﬂTLI:
TaKIc Kak:

- CAaMOCTOSTEIBHOE H3YUEHHE JINTEPATYPEI 110 TEMaM,

- TIOATOTOBKA K 1a00paTOpHOMY 3aHSITHIO.

KaxapIi BHJI caMOCTOSTEILHON PaboThl HMEET LIENH M 3aaH.

[lensMi CaMOCTOSTENIBHOIO M3VUEHHS JINTEPaTVphl SBIISETCS OBJIAJASHHE  CJIeIYIOIIHMI
KomrteTeHI[HsMH Ol TK-1 .

3a7a4H caMOCTOATeIIbHOH paOoThl (POPMHPYIOIIHE KOMIIETeHI[HH:

- CITOCOOHOCTH K CAMOOPraHM3aI[HH H caM0o00pa30BaHHIO;

- TOTOBHOCTh YCTAaHABIHBATL H OIPEeJelIATh IPHOPHTETH B cdepe IMPOH3BOJACTBA ITPOIYKIHH
ITHTaHH, OOOCHOBEIBATh IPHHATHE KOHKPETHOI'O TEXHHYECKOI'O PENIEHHS IIPH Pa3padoTKe HOBEIX
TEXHOJIOTHYECKHX IIPOIL[ECCOB ITIPOH3BOICTRA IPOAYKIHH IHNTAHHT, BBRIOHPATh TEXHHYECKHE CPEICTRA H
TEXHOJIOTHH ¢ YUYETOM 3KOJIOTHYECKHX ITOCIEACTBHI HX IIPHMEHEHHS.

BErINMonHeHHe 3aJaHHH 10 CaMOCTOSTEIILHOH padoTe MO3BOJISIET CTYAEHTY 3aKPEIHTh 3HAHHS H
ITPHOOPECTH ITPAKTHYECKHE HABBIKH B 00JIaCTH 3KOIIOTHH.

KaxnpIi BH caMOCTOATEILHOH pabOTH HMEET OIpeJlelleHHbIe (DOPMBI OTYETHOCTH.

2. ILnan-rpaduk BbINOJIHEHHSI CAMOCTOATEJIHLHOH PadoThI

Kozrl Cpencrea u OOBEM YaCOB, B TOM YHCIIE
peam3yeM TEXHOIIOTHH CPC KOHTaKTH Bcero
BIX B OILIE HKH ast pabora
HI JeITeIBHOCTH
KOMITIETEHI] C
- CTVIEHTOB
HH, IIperoaBa
HHIHKaTOpP TEIIEM
a(oB)
1 cemectp
OIIK-1 ITogroroka K nabopaTopHBIM OTuer 0.81 0,09 0,9
paboTam ITH CbMeHHbIH
OIIK-1 CamocToATenbHOE H3yueHHe | CobeceqoBaHHE 84915 0.435 0435
JHTEPATYPhI I10 TeMaM No ] -
18
Hrtoro 3a 2 cemectp | 83,7235 9,525 95,25
Htoro | 85,725 9,525 95,25

3. KDHTPDJ]I:HI:IE TOUYKH H BHIALI OTUETHOCTH IO HHM

OmnucaHne MKAJIbI OIeHNBAHHA
PeffTHHIOBas CHCTEMA OIEHKH He IPefyCMOTPEHO IS CTYAEHTOB, OOYYAalOIMXCA Ha
o0pasoBaTefbHbb JSChAAMMAX YPOBHS BBICHIETO OOpa30BaHMS OakallaBpHaTa OYHO-3a0YHOI

CepTIOPMBE @OWHEHIASE952205E 7BA500060000043E
snanened:  WeOPIAENERYTOMIAN " iTTecTaind B QopMe SK3aMeHa IIPeAYCMATPHBAET ITPOBEIEHHE

O0sI3aTENIBHON AK3aMEHAIMOHHON ITPOLEAVPHI.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



OlleHKa «OTJIHYHO0» BBICTABISCTCS CTYVIACHTY, CCIIH HeOOXOIHMEBIE ITPAKTHYCCEKIC KOMIICT CHITHH
B OCHOBHOM C(I)GPMIPGEEH{BI: Ka4YcCTBO HX BBITTOIIHEHIA JOCTATOYHO BBICOKOC. CT}*’,I[EHT TBEPAO 3HACT
MATCPHAIL, I'PAaMOTHO H IIO CYIICCTBY H3JIaI'dCT €I'0, HE JOITYCKaA I'I)YﬁLIK HETOYHOCTEH.

O1leHKa «XO0poII0» BBICTABIIACTCA CTYACHTY, €CIIH HeoOXOAHMBIE ITPAKTHYCCKHC KOMIICTCHITHIT B
OCHOBHOM Cd)ﬂphﬂ[pﬂEﬂ]—[bI: KaUeCTBO HX BBIITOIIHCEHHA HJOCTATOYHO BBICOKOC, HO CT}",I[EHT JOITYCKACT
CYLICCTBCHHBIC OIIHOKH B H3IOXKEHHH BOIIPOCOB ITOBBIIICHHOI'O YPOBHAL.

O1leHKa «YAOBJIETBOPHTC/IbHO) BbBICTABIIACTCA CTYIACHTY, CCIIH OH HE TBCPAO 3HACT CVYVTb
H3I1aI'dCMOI'0 MATCPHAJId, HC IIPOABIIACT AKTHBHOCTH B GD@EGE,I['DEEIHI]II? HEYBEPECHHO OTBCYACT HaA
BOIIPOCEIL, JOITYCKAA CYIIICCTBEHHBIC DH.III@I{[I:, HE OTBCYACT HAa BOIIPOCHI ITOBBIMICHHOI'O YPOBHA.

O1leHKa C«HEYAOBJIECTBOPHUTEJIbHO? BBEICTABIIACTCA CTYIACHTY, €CJIH OH HE 3HACT CYTH H3JIa'd€MOI'O
MATCPpHalld, HE IIPOABIIACT aKTHBHOCTH B CG@ECEI[GEEIHHII: HEYBEPCHHO OTBCYACT Ha BOIIPOCHI, JOITYCKadsA
CYIICCTBCHHELIC GI.T.III@KH: HeoOXOqHMBIE IMPAKTHYCCKHE KOMIICTCHIIIT HE C(bﬂphﬂ[pﬂEﬂHbIj H YHaCTHC
OIIEHCSHO YHCIIOM 6HJIJIGE:, OJIHBKHM K MITHHMAJIBHOMY .

4.METD,[[H‘:[ECRHE PEKOMEHTAIIHH IO H3VUEHHIO TEOPETHUYECKOI'O MATEP HAJIA

[Ippn paboTte ¢ MHTEpaTypHBIMH HCTOYHHKAMH BaKHO YMETH IIPAaBHJIBHO YHTaTh, ITOHHMAaTh H
3alIOMHHATh IIPOYHTAaHHOE. JIIS ITOHMMAHHS CIOKHOIO TEKCTA BAXKHO HE TOIIBKO OBITh BHHMATEIILHBIM
IIPH YTEHHH, HMETh 3HAHHSA H YMETh HX IIPHMEHSATH, HO H BIAJETh OIpPedelIEHHBIMH MBICIHTE IEHBIMH
nmpuemMaMi. OOHH H3 HHX COCTOMT B KpaliHe BaXKHOCTH BOCIIPHHHMATh HE OTJEIbHBIE CIIOBA, a
IIPEIIOKEHNS H JaKe 1eJIble TPYIIILI IIPEIJIOKEHHI, T. €. a03allpl.

[Ipu paboTe ¢ mHTepaTypoi HCIIONB3YIOTCSA BBRIIMHCKH (00g3aTeIbHOE YCIOBHE BBROIHCOK — TOYHOE
yKa3aHHe HCTOYHHKA H MecTa, OTKYJla 3TO BBRITHCAHO). [{enecoo0pa3HO BBIITHCKH JIelaTh Ha KapTOyKax,
yT1o o0Ieryaer MxX XpaHeHHe H HCIIOIb30BaHHe. IIpH 3aromHeHHH KapTO4eK CIeAyeT YUHTBIBAThH, YTO
IBa CaMOCTOSTEIBHBEIX BOIIPOCA 3aHOCHTh Ha OJHY KapTOUKy HEIb3d, T.K. BTO0 3aTPyIHHT HX
KITacCH(pHKAIHIO H XpaHeHHe. KapTouka JOIKHa cojiepkKaTh 0003HAaUEeHHE €€ coAep:KaHHI, HOMEP HIH
(P, VKa3bIBAIOI[MII €€ MeCTO B KapTOuKe, JaTy 3aIlojIHeHHT, OHO/morpadmueckie JaHHEIE. 3aIlCcH
Ha KapTO4yKe CIEeQyeT pacliolaraTb Ha OJHOH CTOPOHE, OHH JOJDKHBI OBITH YeTKHMH H JOCTAaTOYHO
ITOIMHBIMH. [IpH BEIIMCHIBAHHH IHTAT KpailHe BaXKHO COXPaHATh aOCOMIOTHYIO TOYHOCTH IIPH IEepegady
MBICIIEHl aBTOpa, CTaBHTh HMX B KaBBIYKH. lIpormyckH B IHTare JOIMYCKAIOTCS (OTMEYAIOTCS
MHOI'OTOYHEM), HO OHH He JOKHBI H3MEeHSITh CMEBICIA BRICKa3bIBaHHA. l[HTaTa 0o0s3aTelbHO JONKHA
OBITH CHaOXeHa yKa3aHHEM HCTOYHHKA.

B mporecce paGoTel Hala HM3ydYaeMbIM MaTepHalIOM COCTABIISIEeTCS IUIAH B LENSX Oolee YeTKOro
BBISBIIEHHH CTPYKTYPBl TEKCTA, 3aIlCH CHCTEMBI, B KOTOPOH H3IaraeT MaTepHall JaHHBIH aBTOP,
ITOATOTOBKH K BBICTYIUIEHHIO, a TaKKe JJIS HaIlHCAHHS KaKOH-ITHOO paboThI, 3aIliCH CBOHMX MBICIEH C
HOBOH CHCTeMaTH3allHeH MaTepHala. B IImaHe MOIYT BCTpeyaTbCS OTJEIbHBIE IH(PEI H JIPYTHE
(paKTHUYECKHE CBeJIEHII, KOTOPBIE XOTSI H He SBILTEOTCSI COOCTBEHHO INTAaHOM, HO ITOMOTAalOT B OyIYIIEM
er0 HCIIOIb30BaHHH (K IIPHMEPY, IIPH BBICTYIUIEHHH).

[IpH H3y4YeHHH TEOPETHYECKOr 0 MaTepHaia TpedyeTcs COCTaRIEHHE KOHCIIEKTA.

KoHcnmekTr — 53TO Kparkasd IDICBMEHHAs 3alliCh COAEp:KaHMS CTaTbH, KHHIH, JIEKI[HH,
IIpeJHa3HAYeHHbIe JJI IIOCIEAYIOIIErO0 BOCCTAHOBIEHHS HH(QOPMAI[MH C Pa3IHYHOH CTElNeHBIO
ITOITHOTHI.

KOHCIIEKT — 3TO cHCTeMaTHUYecKasL, JIOTHUYeCKH CBS3HAS 3allHch, OOBeJHHSIOIIAS IIJIaH, BBHIITHCKH,
TE3UCHl MM, IO KpaiHell Mepe, IBa M3 BTHX THIIOB 3aIlHCH. MCXOIsd M3 OIpedelleHHS, BBIIHCKH C
OTJIeIIbHBIMH ITYHKTAMH IUJIaHA, €CIIH B I[EJIOM OHH HE OTpa’kalOT JIOTHKH ITPOH3BEIEHHS, €CIIH MEXKAY
OTJeIIbHBIMH YacTsIMH 3allHCH HET CMBICIIOBOH CBS3H, — ATO He KOHCIIEKT. B KOHCIIEKT BKIIIOYAIOTCSI HE
TOJIbKO OCHOBHBIE ITOJIOKEHHS, HO H JOBOJIBI, HX OOOCHOBBIBAIOIIHE, KOHKPETHBIE (PAKTHI H ITPHMEDHI,
HO 0e3 HX IOAPOOHOr0 OIMH CAHI L.

KDHGHEHW Fﬂmq_’lr OCYIHECTBIEITbCAH TPCMA CHDGG@ME
- I THPCBEHOH TSV HHT 'LIEI,CTHIIHGE) OCHOBHBEIX ITOJIIOCHIH TCKCTA,

Cepuduket, %ﬁﬁ%ﬁ?ﬁ;ﬁiﬁ%&%@ﬁ%%ﬁa «CBOMMH CIIOBAMIIY,

BJ'IE,EI,E.‘J'IE.‘LI,Z d ‘_-.E'ITI'_-.HHE ERCaHOpPOBHA

- CMCIIIaHHBIH BAPHAHT.
Bce BapHaHTHI DE%’[E(%HHI‘EIIDT HCITOIIB30BdHHE GﬂKpﬂH_[EHIIﬁ.
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[ Ipy HarmcaHI KOHCIIEKTAa PEKOMEHAYETCS CIIEAYIOINAS ITOCIEN0BATEIIFHOCTS:

1. IlpoaHamm3mpoBaTh cofAcpKaHHE KakJAOro (parMeHTa TeKCTa, BBIAEIISIS OTHOCHTEIBHO
CaMOCTOSITEIIbHBIE TI0 CMBICITY,

2. BrIgemuTs H3 KaXKI0H YacTH OCHOBHYIO HH(OPMAIHIO, YOpaB H30BITOYHYIO,

3. 3ammcarh BCIO BaXKHYIO JJIS ITOCIEAVIOMIETO BOCCTAHOBIIEHHS HH()OPMAIIHIO CBOHMH CIIOBAMH
I IIHTHPYSL, HCITOIL3YS COKPAIllEHIS.

PasznersroT YeThIpe BHJla KOHCIIEKTOB:

- TEKCTYaJIbHBIH,

- IUIAaHOBBII,

- CBOOO/IHBIH,

- TEMaTHYe CKHII.

TekcTyaJIbHBIN COCTOMT M3 OTJAEIBHBIX aBTOPCKHX I[HTAT. HeoOXogumMoO TOIBKO YMeHHE
BBIJEIATH (Ppasbl, HECYINHE OCHOBHYIO CMBICIIOBYEO HAarpy3Ky. OTO IPeKpacHBIH HCTOYHHK JOCIOBHBIX
BBICKA3bIBAHHI aBTOPa H IIPHBOJHMEIX HM (paKTOB. T eKCTYyalIbHBIH KOHCIIEKT HCITONIB3YETCS JIIHTEIbHOE
BpEeMSL

IllmaHoBBIH — 5TO KOHCIEKT OTJENbHBIX (pparMEHTOR MaTepHalla, COOTBETCTBYIOIINX Ha3BaHHSIM
ITYHKTOB ITPEIBAPHTEIIFHO pa3padoTaHHOro IraHa. OH YUHT ITOCIeJO0BAaTEIbHO H YETKO H3JIaraTh CBOH
MBICIIH, paboTaTh HaJ KHHTOH, 0000m[as cojepkaHHe ee B (pOPMYIIHPOBKaxX IUIaHA. TaKOH KOHCIIEKT
KpaTOK, ITPOCT H SCEH II0 CBOeH (opMe. OTO JAelaeT ero He3aMeHHMBIM ITOCOOHEM ITpH OBICTPOH
ITOATOTOBKE JIOKIIAJ[a, BEICTYIUIEHHS.

CBo0OAHBII KOHCIIEKT — HHAHBHAYaIIbHOE H3TI0KeHHEe TEKCTa, T.€. OTpakaeT aBTOPCKHE MBICIIH
yepes Ballle COOCTBEHHOe BHACHHE. TpedyeTcs JeTalbHasa ImpopadoTKa TEKCTA.

CBOOOIHEBIN KOHCIIEKT IPEACTAaBIISET COOOH COUETAHHE BBITHCOK, IMUTAT, MHOTAA TE3HCOB, YaCTh
€ro TEKCTAa MOXKET OBITH CHAOKEHA IUIAHOM. OTO HAaHOOJIEe TTOTHOIEHHBIH BHJl KOHCITEKTA.

TemaTnyecknii KOHCIEKT — H3IOKEHHEe HH(QOPMAI[MH IO OJHOH TeMe H3 HeCKOIbKHX
HCTOYHHKOB.

CocTaplleHHe TeMaTHYEeCKOr0 KOHCIIEKTa YUYHUT padoTaTh HaJl TEMOH, BCECTOPOHHE O0IYMBIBAS €€,
aHAIIM3UPYS Pas3IHYHBIE TOYKH 3PEHHS Ha OIHH M TOT e BoIpoc. Takmm oOpasoM, 3TOT KOHCIIEKT
oOseryaeT padboTy HaJl TEMOH IIPH YCIIOBHH HCITOIB30BAHHA HECKOIBKIX HCTOYHHKOB.

OdopmirieHHe KOHCIIEKTA

1. HazBaHHe KOHCIIEKTHPYEMOI'O ITPOH3BeJAeHHI (HIH er0 4acTH) H er0 BBIXOIHBIX
JTaHHBIX, T.€. OHOIMHOrpapHYecKoe OIMHCAaHHE JOKYMEHTA.

2. IImaH TekcTa.

3. M3noxkeHne Hauboslee CYINECTBEHHBIX IIOJTOXKEHHH H3YYaeMOI'O MaTepHaia

(Te3HCHI) TTOCIIeI0BAaTENIbHO H KpaTKO CBOMMH CIIOBAaMH HIH B BHE ITHTAT, BKIHOYas KOHKPETHBIE
(paKThI H IIPHMEPHI.

4. CocTaBIsIg KOHCIIEKT, MOKHO OTJEeNbHBEIE CJIOBA M IIENbIe IPEII0KEHHS IIHCATh
COKpPAIIIEHHO, BBIITHCHIBATH TOIMBKO KIIFOUEBBIE CIIOBA, IIPHMEHSTh YCIOBHBIE 0003HAUEHHS.
3. YTtoOBI (opMa KOHCIIEKTa KaK MOXKHO Oolee HaITIIIHO oOTpaxkajla €ero

coJiepKaHHe, pacronaraiTe ad3albl «CTyIIeHbKaMI» ITOJOOHO MyHKTAM H ITOAITYHKTaM ITIaHa,
IIPHMEHSIHTE Pa3sHOOOpasHBIE CIIOCOOBI ITOAYEPKHBAHHS, HCIIONB3YHTE KapaHAaIlH H PYyYKH
Pa3HOIO IIBETA.

0. HMcnonp3yiite pedepaTHBHBIH CIIOCO0 H3JI0KEHHS (HalpHMEpP. «ABTOP
CUHTAET...», K PACKPHIBAET...»).
7. CoOCTBEHHEIE KOMMEHTAPHH ITOIaranTe Ha ITOJISX.

HToroBsIiM IMPOAYKTOM CAMOCTOATCIIBHOI'O H3VHUCHHA JIHTCPATYPBI II0 KOHKPETHBIM TCMaM
ABIEACTCH KOHCIICKT, CPEACTBOM OILICHKH JdHHOI'O BH 4 ACATCIIbBHOCTH — GD@EGEHGEHI—]IIE: TCCTHPOBAHHC.

Merpanyeckiie REKOMEHIAIHHA K CAMOCT 0ATEeJIbHOMY H3y4eHmIo TeM Ne 1-18.

SNEKTPOHHOW NOAMUCEIO  Bopmpockl AJ1M cobece 10BaHIS
Ceptudmkar: ECDDDGGdSEEABBEQEEEDSETBAEGDDEDDDDDJ&EEﬂauﬂblﬁ TpﬂEEHh

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Tema 1. OCHOBHBIE ITOHATHA XHMHH. 3aK0OH PKBHBAIISHTOB. | a30BEIe 3aK0OHBI
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2. Bax#HeHInie KJ1acChl HEOPTraHHYECKHX BEIIECTB.

3. HoMeHKIIaTypa HEOpPraHHYeCKHX BEIIECTR.

4. XUMHYECKHE PaCUETHL

Tema 2. Crpoenue aroMa. [leprnomiuecknri 3akoH .M. MeHaeneeBa

1. IlmaHeTapHas MOJEIIL ATOMA.

2. KBaHTOBaA TEOPHSI CBETA.

3. IlpenmnomnoxeHus ae bpors.

Tema 3. XumH4uecKas CBs3b. OCHOBHBIE XapPaKTEPHCTHKH. BHIBI XHMHYECKHX CBI3EH
1. I1omsapHOCTE MOJIEKYIL.

2. Metona MOJIEKYIISIPHBIX OpOHTAJIEH.

3. CBS3BIBAIOIIME M PasPRIXIISIOLNe OpOHTAH. [IOPSIOK H SHEPTHUS CBSI3H.
Tema 4. OCHOBHBIE TTOHATHS TEPMOAHHAMHKH. XHMHYECKas TEPMOJHHAMHKA
1. OCHOBHEIE 3aKOHOMEPHOCTH IIPOTEKAHHI XHMHYECKHX IIPOIIECCOB.

2. IlpeppaltieHHs SHEPTHH IIPH XHMHYECKHX PEAKIHIX.

3. Tepmoxumvrisa. TepMOXHMHYECKHE YPaBHEHHS.

Tema 5. Xynirdeckas KHHETHKA. XHUMHYECKOE PABHOBECHE.

1. 3aBHCHMOCTEH CKOPOCTH PEaKI[HH TO IIPHPOILI pear HPYIOLIIX BEIIECTB.

2. CKOpPOCTh PeaKiiH B FeTEPOreHHBIX CHCTEMAX.

3. LleHHBIE peaKIHH.

Tema 0. OO1HE CBOHCTBA PaCTBOPORB

1. XapakTepHcTHKa pacTBOPOB. [Iporiecc pacTBOpeHHS.

2. I'mapaThl H KpHCTAJIIIOTHAPATHI.

3. PactBopuMOCTS. IlepecHIIleHHBIE PaCTBOPHI.

Tema 7. PacCTBOPEI 3IIEKTPOIINTOB

1. OcoOeHHOCTH pacTBOPOB COJIEH, KHCIIOT H OCHOBAHHII.

2. TeopHs 3JIEKTPOTHTHYECKOH JTHCC OL[H AL

3. IIporecc aucCOIHaLI.

Tema 8. OKHCIIHTEIIFHO-BOCCTAHOBHTEIIBHBIE ITPOIIECCHL. DJIEKTPOXUMHYECKHE CHCTEMBI
1. OKHCIIEHHOCTH aTOMOB 3JIEMEHTOB.

2. CraHmapTHBIN BOLOPOIHBIH 3IIEKTPO/I.

3. 3aKOHBI HNIEKTPOIIH3A.

Tema 9. DreMeHTHI OpraHHYeCKON XUMHH. OpraHHyecKHe, 3JIEMEHTOPraHHYECKHE H

HCOPI'aHHYCCKHE ITOJIHMCPhBI

b
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Bnaneneu:

1. Kmaccndukaimsa opraHHu4ecKinX coeJHHEHNS.

2. KpeMmHIIT OpraHHYeCcKHe COeQUHEHH.

3. DJIeMEHTOOPTaHHYECKHE TTOIIMMEDHI.

Tema 10. OOr11He cBOHCTBA HEMETAIUIOB.

1. Bogopox. @u3HYeCKHe CBOHCTRA. .

2. Bomopon. [IpumeHeHHE.

3. Boma. Ou3HyecKHe CBOHCTRA.

Tema 11. OO01mas XapakTepHCTHKA IO PYIMILL TAJIOTEHOB
1. XJ10op HaxXoKJIeHHe B IIPHPOJe, (PH3HYEeCKHEe CBOHCTBA. IIpHMeHeHHE.
2. XJIOpOBOJOPOA M COJISHASI KHCIIOTA.

3. @DT1op, OPOM H HOZI.

Tema 12. Kucmopon u ero cBOHCTBA

1. HaxoxaeHue B IIPHPOJE, ITOITYUEHHE.

2. OU3HYECKHE CBOHCTBA.

3. IIpumeHeHHE KHCIIOPOA.

Tema 135660% Hes RBAIICTRA.

1. Ha35'E 0 8 H3HYecKHe CBOICTRA. IIpHMeHeHHE.

2.4 KCHILCEDR EPHICTAs KHCIIOTA.
3. CBONCTBA CEPHOH KHCJIOTHI H €€ IPAKTHYECKOEe 3HAYCHHE.
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1. HaxoxmeHie B IIpHpoIE.
2. DHU3MYECKHE CBOHCTRA.
Tema 15. A30T H aMMHaK.
1. HaxoxkneHue B ImpHpoje, PH3HIECKHE CBOHCTBA.

2. XHUMHYECKHE CBOHCTBA. | IpHMeHEeHHE.
Tema 16. OkcHIOBI a30Ta H a30THAI KHCIIOTa. B3anmMoIeHCTBHE a30THOH KHCIIOTBL ¢ MeTaIaMH

1 HeEMeTaJIJIaMH.
1. AzoTHas KHcnoTa: (pu3HueckHe cBoicTBa. IIprMeHeHHe. 2. COIH a30THOM KHCIIOTHI.

3. MuHepansHbIe YIOOPEHHS.
Tema 17. Yriepoa H ero CBOHCTBA.
1. Oxcugrl yriepozaa.

2. YToJbHas KHCIIOTA.

Tema 18. Oxcnpg kpemuus (IV) 1 KpeMHHEBas KHCIOTA.
1. KpeMHHII H er0 CBOHCTBA. XHMMHYECKHE CBOHCTBRA. |IpHMeHeHHe.

2. Kpemumit u ero coicTBa. HaxokaeHIe B IIpHPOe, (PH3HYECKHE CBOHCTRA.

3. Oxcup kpemuns (IV) 1 KpeMHIeBas KHCIIOTA.
IloBbIIIEHHBIN YPOBEHD

Tema 1. OCHOBHBIE ITOHATHA XIMHH. 3aK0OH PKBHBAIEHTOB. | 'a30BRIe 3aK0OHBI

1. MomnspHeIi 00beM BEINECTRA.
2. OrmpeneneHHe MOISPHBIX MACC BEINECTB, HAXOIAIIIXCA B Ia3000pa3HOM COCTOSHHH.

3. ITapimansHOE JTaBIIEHHE rasa.
Tema 2. CrpoeHue aroMa. [leprnomuecknri 3akoH [{. M. MeHaeneera

1. IToHITHEe O KBAaHTOBOH MeXaHHKE.

2. KBaHTOBO-MeXaHHUYeCcKas MOJEIIb aTOMA.

3. CrtocoOHI 3aITHCH 3NIEKTPOHHBIX KOH()HI'YPaIHil aTOMOB HOHOB.

Tema 3. Xrvirdeckas CBsI3b. OCHOBHBIE XapaKTEPHCTHKH. BHIBI XHMIYECKHX CBI3EH
1. OmnpenpeneHne cocTaBa KOMIIIEKCHOIO HOHA.

2. HoMeHKIIaTypa KOMIUIEKCHBIX COEHHEHIH.
3. PaBHOBeCHS B pacTBOpPaX KOMIUIEKCHBIX COeJHHEHH.
Tema 4. OCHOBHEIE TTIOHATHS TEPMOAHHAMHKH. XHUMHYEeCKasl TEPMOAHHAMHKA

1. MakTOpHI, ONpeAelIOIHe HallPpaBIeHHE ITPOTEeKaHH I XHMHYECKHX PeaKIIHIL.

2. DHTporms u 3Heprus I ' ndoca.

3. DHeprud | eIbMIroJblia.
Tema 5. XuMH4YeCKasa KHHETHKA. XHMHYECKAs PABHOBECHE.

1. HeobGpatnmeie i oOpaTHMBIE PEAKIIIH.
2. XHMHYeCKOe paBHOBeCHe. KOHCTaHTa XMMHYECKOTr O PaBHOBECHS.

3. CMeleHHe XUMHYECKOro paBHoBecH. I IpuHipar ne IlaTenbe.

Tema 6. OO0IE CBOHCTBA PACTBOPOB.
1. du3HYECKHE CBOHCTBA BOJEI.

2. JlmarpaMma COCTOSIHHS BOZEI.

3. XHMHYeCKHe CBOHCTRBA BOJIBI.
Tema 7. PacTBOPEI 3IIEKTPOIIHTOB.

1. CHIIBHEIE 3JIEKTPOIHNTHI.

2. NOHHO-MONIEKYIISIPHBIE VPAaBHEHISL.

3. IIponsBeZicHHE PaCTBOPHMOCTH.
Tema 8. OKHCIHTEIFHO-BOCCTAHOBHTEIILHBIE ITPOIIECChL. OJIEKTPOXHMHYECKHE CHCTEMEI

l. HPIMEHEPHIE MCETOda 3JICKTPOHHO-HOHHOI'O OanaHca IIPH PAa3JIHYHBIX PEAKITHAX CPCADbI.

2. XHUMHYECKHE HCTOYHHKH TOKAa. AKKYMYIISTOPBHI.

3. OneKRxMIBESGKAS ITonapH3alys. [ lepeHanpsskeHHe.
Tema OEOAENEH T ryeckKoH XuMHH. OpraHHyecKHe, SIIeMeHTOpPraHHYeCKHE H
2C0000043E9ABBB952205E MBAS00060000043E

HOPLATIHE GKTIE TIQMHMEDRL, .

l. TEDPI[H XHMHYCECKOI'O CTPOCHIA OPI'daHHYCCKIX cOoeHHeHHH
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3. Heopranmueckue ITOIHMEPHI.

Tema 10. OOI11HE CBOHCTBA HEMETAIUIOB.

1. Bomopon. XumH4uecKHe CBOHCTBA.

2. Boma. XumMIyecKHe CBOHCTRA.

Tema 11. OO01mas XapakTepHCTHKA IO PYIMILI TAJIOTEHOB

1. X710p nonydeHHe, XUMHYECKHE CBOICTBA.

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

Tema 12. KHcIopoa H ero CBOHCTBA

1. [lommydyeHne KuCIopoaa.

2. XMMHYECKHE CBOHCTBA.

Tema 13. Cepa U ee CBOICTBA.

1. IlonmydyeHne, XHMHYECKHE CBOHCTBA.

2. Oxcup cepol (VI). CepHas KHCIIOTA.

3. Conu cepHOH KHCIOTHL. KadecTBeHHAas peakIHsI Ha CYJIIb(paT-HOH.

Tema 14. CepoBoopon H CYIIB(HIEL

1. [TomyueHne, XIMHYECKIIE CBOHCTBA.

2. [IpuMeHeHHEe CEpOBOIOPOIA.

Tema 15. A30T H aMMHaK.

1. Cormn aMMOHHS H MX CBOHCTBA, KaUeCTBEHHAS PEAKIISL.

2. XMMHYECKHE OCHOREI ITPOM3BOACTBA aMMHAKA.

Tema 16. OkcHIBI a30Ta M a30THAS KHCIOTa. B3aNMOIeHCTBHE a30THOH KHCIIOTEI ¢ MeTaJUIaMH
H HEMETAJIJIAMH.

1. A30THas KHCIIOTa: XHMHYECKHE CBOHCTERA.

2. B3zanMoencTBHE a30THOH KHCJIOTHI ¢ METAJUIaMH H HEMETaJUIaMH.

Tema 17. Yrmepoa H ero CBOHCTBA.

1. Comnu yrombHOH KHCIIOTEL.

2. KayecTtBeHHad peakisa Ha KapOOHAT-HOH.

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

1. IloHATHE O KOIJIOMIHBIX PacTBOpaX.

2. Conu KpeMHHEBOH KHCIIOTHI.

3. [lomy4yeHHe cTEKIa H IIEMEHTA.

5. Metoanueckne YKazaHu (o BHIaM padoT, IpeaycMoT peHHBIX padoteil mporpaMmMoi
M CIHILIHHbI

CamocmoamenvHoe evlnoniHeHiie 3a0aniill

3agaHnsa H VIIPaXHEHHSI IJI1 CaMOCTOSTE/IbHOH PpaloThl IPEHMYIIECTBEHHO COAEPKATCsSI B
yueOHO-MeTOIHYeCKOM KOMIUIEKCE JUCIIITIIMHEI (MeTOAHYECKHX YKa3aHHIX K CeMHHAPCKHM 3aHSITHSIM
H METOIHYECKHX VKa3aHHISIX IO CaMOCTOSATEIIbHOH paboTe cTyjeHToB). Kpome TOro, 3ajaHHI H
yIIpaKHeHHSI MOTYT IIpeJjIaraThCs IMperoJaBaTelIaMH KadeIphl, BEAYIIHMH CeMHHAapcKHe 3aHSATHSI. Ha
TIEKIMSX TIPENOoJaBaTellN TaKKe QAT 3aJaHHs 115 CAMOCTOSTEIBbHOH PaboTHI.

B paMKax caMOCTOSTENIBHOH padoThl CTYAEHTHI caMH MOI'YT IIpejyiaratb COOCTBEHHBIE TEMBI H
(p OpMBI BBITTOJTHEHHS 3aTaHHIL.

Craaya 3amaHHs IIPOM3BOAUTCS IIPENOJaBATEI0, BeAYINEMY CEMHHAPCKIHE 3aHSITHS, B
YCTAHOBIIEHHEBIE HM CPOKH.

B cocraBe MeTOAHYECKHX YVKa3aHHIl K CEMHHAPCKHM 3aHSATHAM IPEAYCMOTPEHBI PEKOMEH Jal[HH
10 TIOJATOTOBKE K CEMHHAPCKOMY 3aHSTHIO. [IpH BBEIITOIHEHHH paloThl CTYAEHTHI MOI'YT HCIIOIb30BATh
HE TOIBKO MEIOMMHECEKBIEMGAKA3AHISI 110 PEIIEHHIO 3aJady, HO M JAPYrHe MaTepHansl Yy4yeOHO-

METOH J;IE%QOF%"ﬁ%ﬁ@i%ﬁ;@%ﬂii;‘émw

Bnapeneud P @DOGAHMIL K- QPARMIPEHMIO 300 AHLLIL

3aaHisg 10 CaMOCTOSTEIILHOH paboTe JOMKHBI OBITH O(QOPMIIEHEI B COOTBETCTBHH C

TRe0OBAHILIMGE 1060 1o 7:32-91 (MCO 59606-82). CTpaHHIBI TeKCTa JODKHBEI COOTBETCTBOBATE (popMary



A4 (210 x 297 mm).

TexcT 3agaHHil JOKeH OBITH BBIIOTHEH Ha OJHOH CTOpPOHE JIHCTa C IIpHMEHEHHEM
KOMITBEOTEPHBIX YCTPOHCTB. IIpH HCIIOIB30BAHHH IIEPCOHAIBHOIO KOMIIBIOTEPA PEKOMEHIYETCS
HCITOIB30BaTh cpey Windows, pemakrop Word. IlapaMeTphl JJOKyMeHTa CIIEIYIOIIHE: HHTepBal — 1,5,
Kerb (pasMep) — 14, mpudt — Times New Roman. OyHKIHA IepeHOca CIOB 00s3aTelnbHa. 1 eKCT
CIEAVET IleyaTaTh, COOMOAas CIEAVIOIHE pa3MePEI IToIeH: jieBoe - 30 MM, ImpaBoe - 10 MM, BepxHeE -
20 nvM, HIDKHEE — 20 MM.

HymMmepaliiss cTpaHHI[ HAUHHASTCS CO CTPAHHMIBI, COAEpsKallleH oOriaBjieHHe paloTel, H
TIPOH3BOANTCS apaOCKHMH IIH(paMH B ITpaBOM BepXHeM YIIIY IHCTa. THTYIBbHBIH JIHCT BKIIFOUAETCS B
OO0LIYIO HYMEPAIMIO, HO He HYMepyeTca. B IMPHIOKEHHIX CTpaHMIBI He HyMepyioTca. MimocTpaliium,
CXeMbI, Trpa()HKH, TaOIHIBI, PacloNoKeHHBbIe Ha OTJelIbHBIX CTPaHHI[aX, BKIIFOYAIOTCI B OONIYIO
HYMEPALHIO CTPAHHII.

TeKCT OCHOBHOH 4YacTH PpaldoThl MOKET IIOAPA3NEIATHCS Ha pas3lelbl M IoApasienbl. Kaxiabli
pasden ciueayeT HaUMHATh ¢ HOBOH CTAHMIIBI. Pa3zensl H Imoapasaenbl JOKHB HMETh HAHMMEHOBAHIIE -
3arOJIOBKH, B KOTOPBIX KpPaTKO OTPakacTcsd OCHOBHOE COJEpKaHHE TEKCTa. 3arOlIOBKH Pa3lelioB
MMHIITYTCS CHMMETPHYHO TeKCTY IIPOITHCHBIMH (3arfIaBHBIMH) OYKBaMH H BBIASTSIOTCS JKHPHBIM
IMPH(PTOM. 3aroJIOBKH IIOApPa3JeloB IHINYTCS C ad3alia CTPOYHBIMH OYKBaMH, KpPOMeE IIepBOH —
TIPOITHCHOH H TaK’Ke BBIIEISIOTCS KHPHBIM ITPHQPTOM. COKpallleHHOEe HaIFCcaHHe CIIOB B 3arOlI0BKaxX He
IoIycKaeTcs. 1IepeHOCHl CIIOB B 3arolOBKaxX He JOIYCKArOTCa. TOUYKY B KOHIIE 3arOJIOBKA HE CTaBAT.
Eci 3arojiIoBOK COCTOMT M3 JBYX M 0ojiee IPEeIJIOKEHHH, MX Pa3Ie/lIroT TOYKOH. l[lomuyepkiBaniie
3arOIOBKOB He JOITycKaeTcsa. PaccTogHHe MeXITy 3aroloBKaMH paszzena (TToapa3zaena) H ITOCHeYEOIIHM
TEKCTOM JOJIKHO OBITH PaBHO OJHHAPHOMY MeXCTPOUYHOMY HHTepBany (10 MM), a paccTOSHHe MeXKITY
3arOJIOBKOM ITOApasAelia H IIOCIeIHEN CTPOKOH IPEAbIAVILETO TEKCTa — 2-M OJHHAPHBIM MeKCTPOUHBIM
HHTepBaIaM (15 nvmM).

B Texcre He HOIKHO OBITH PHCYHKOB M TaOmui] O3 CCBUIOK Ha HHMX. PHCYHKM M TaOIIMIBI
pacIionararorcs B TEKCTe cpa3y IOCIE CChIIOK Ha HIX. PHCYHKH JOMIKHBI HMETH ITOSCHSIEOIIYIO HAIITHCE
— Ha3BaHHE PHCYHKA, KOTOpas ITOMEIAETCS oA HMM. PHCYHKH 0003HAYar0TCs CIIOBOM «Pucy». Touka B
KOHIIE Ha3BaHHS He CTaBHTCSI. PHCYHKH clelyeT HyMepoBaTh IIOCIEN0BaTEIFHO apaOCKHMH ITH(PaMH B
CKBO3HOM IIOPSIKE B IIpefeinax BCeH paboTHI.

[{udporoit MaTepHan 1eaecooOpa3Ho oOopMIITh B BHIe TaOmmiml. Kaxkmas TaOmmila JomKHAa
HMETh 3arOIIOBOK, KOTOPKIH JOIKEH OBITh KPAaTKHM H OTpakaTh COAEPKHMOE TaOIIHIIH.

Hax HazBaHMeM cIipaBa IHIINETCA CIOBO «Tabimmifa» ¢ IIOPSAAKOBBIM HOMEPOM apaOCKIIMH
IH(ppaMH B CKBO3HOM IOPSIKe B ITpeieNiaX Beeit padoThl. TeMaTHUeCKHH 3arOlIOBOK ITHIITYT CTPOYHBIMH
OyKBaMH, KpOME IIEPBOH IIPOITHCHOH. B KOHIE 3arojloBKa TOYKY HeE CTaBar. Talimily CclIeayer
pa3sMellaTh Tak, YTOOHI e€ MOKHO OBIIIO YHTATh Oe3 IMOBOPOTa pabOTHI HIIH JKE C IIOBOPOTOM IT0 YaCOBOH
cTpenke. Tadmry ¢ OONMBIIMM KOIHYECTBOM CTPOK JOITYCKAETCS IIEPEHOCHTh Ha APYIVIO CTPAHHILY.
[Ipu mepeHoce Talimlpl, Ha CIeAYIOIIEH CTPaHHIE IIOBTOPSIOT €€ INANKy M HaJ HeH ITOMEIAr0T
Ha IIHch «lIpomomxkeHne 1adin.» ¢ yKazaHHEM HoOMepa. EciH 1manka TaOImmIisl IPOMO3IKAs, TO BMECTO
Hee ¢ IIEPEHECEHHOH YacTH B OTAEIIbHOH CTPOKE ITOMEMAIOT HOMeP rpad.

[TpimoxeHne odgopmiIsgeTcd KakK IIPOAOIIKEHHEe OCHOBHOH YacTH 3aJaHHSI, pacIlionaraceTcsa B
ITOPSIAKE ITOSBIIEHHS CCHIIIOK B TeKcTe. Kaxmoe NpHiIokKeHHe JOIDKHO HAYHHATHCS C HOBOH CTPAHMIIBI H
HMETh COJlep KaTellbHBIH 3ar OJIOBOK, HalleyaTaHHBIH KHPHBIM HIPH(PTOM. B IpaBOM BepXHEM YTy IO
3arOJIOBKOM TIPOITMCHBIMH OyKBaMM IieyartaeTcs ciaoBO «lIpmimoxkenuey». Hymepaimsa paszaenos,
IIYHKTOB, TaOJIMI[ B KaKIOM ITPHIIOKEHHH CBOSL

Cnncok peKoMeH /Iy eMOH JIHT €PaTyphbl

OcHoBHas JIMTEpATYpA:
1. Maprmagmame-Mopfcan Xrvoisg © yued. mocodue / M.D. Mapmankux, U.C. I'puropss, J1.H.

Koanen  CeHRARVBABIYEEY - Crappomoms : CKOY, 2015. - 228 ¢. - Tlpmr: c. 221-225. -
MM@-W&E}Q%@T%EFLE AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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