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BBEJ/IEHHUE

Jucinnmina «OCHOBEL 00MIEN U HEOPraHUYECKOU XUMUU» OCBAUBAETCA CTYICHTAMH B TEUYCHUE
189 wacos.

Jlaboparopnoe 3aHsATHE ABIIAETCA BakHEWIIEH (POpMOM YyCBOEHUsA 3HAHWU. OYEBUOHEI TpPHU
CTPYKTYPHBIE €r0 HacTH: OpeaBapsromnias (MOATOTOBKA K 3aHATHIO), HEMOCPEACTBEHHO cama padoTta
(BEIMOJTHEHWE MNPAKTUUECKOW YACTH) U 3aBepHiaronias 4Jacte (pabora CTYIEHTOB MO YCTPAHEHHIO
0OHApYKUBLUINXCA TPOOETOB B 3HAHUAX ).

JlaboparopHoe 3aHATHE ABIAETCA CPEACTBOM MPOBEPKU 3HAHUI, OTPAOOTKH MPAKTUIECKUX HABEIKOB
mo mucruIuinHe. BrimomHsas maboparopuyro padoTy, CIymaTenn JOJKHBI MOKA3aTh YMEHHWE BEIIEIHUTE
OCHOBHBIE ITOJIOKEHUA, M3YUIUTE UX NEUCTBUE HA MPAKTHUKE, 4 TAKKE NEJIaTh MPAKTHYECKN 3HAYUMBIE
BBIBOJEI U3 TEOPETUUECKUX ITOJIOKEHHUI.

Ko Bcem nmabopaTOpHEIM 3aHATUAM JAH MEPEUEHb HAMOO0IEE BAXKHBIX BOIMMPOCOB, HEOOXOOUMEBIX TJIA
YCBOEHMS, 4 TAKIKE NPUBEICH CIIMCOK OCHOBHOU WU JOOIMOJHUTEIBHOW JUTEPATYPBI, HEOOXOAMMOUN IJIA
W3 YUECHUA.

Jlna BeImonmHeHnsa 1adoparopHor padOTel HEOOXOOMMO BECTH KOHCIIEKT B OTJENBHOU TETpaau. lakon
KOHCITEKT MOKET OBITEH B (POPME TIIIaHa C OMMCAHKE TIETH PadO0ThI, OCHOBHBIX MATEPUATIOB U 000PYyIOBAHMS,
SKCHOEPUMEHTA U BEIBOJA.

Ecmm cnymarens HE BEIMOMHII JIA0OPATOPHYIO PAadOTy WM NPOMYCTUII €r0 IO KAKOU-TO ITPUINHE
(B TOM uwucne u mo Ooxe3nu), OH 0043aH BO BHEYPOUHOE BpeMsA OTPAOOTATh €€ OTUUTATHCA IEPEN
MPENoaaBaTeaemM, BEIyIuM 3auaTie B rpynmne. [Ipu BO3HUKHOBEHUM TPYIHOCTEN MPU U3YUEHUHU Kypca,
HEOOXOAMMO TOCETUTH KOHCYIBTALUIO IIPENOJABATEINA, BEOYIIETO 3aHATHA, B COOTBETCTBHUM C
rpapukoOM KOHCYJIBTAIMI, KOTOPBIM HMMEETCA HAa Kadeape  TEXHOJIOTUM NPOAYKTOB IUTAHUA H

TOBAPOBCOCHHA.
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JlabopaTopHasi padbora Ne 1
Tema: Kitacenl HeOpraHuyecKHX coeHHeHHH

HE.?I!: pﬂﬁﬂfﬂbﬂ H.?.}”IHTB XUMHWUECKHE CBOHMCTBA OCHOBHEIX M KHCJIOTHBIX OKCHOOB U IMOJYYACMBIX H3

HUX THUIPOKCHIOB, HAYYUTHCA MMHCATH YPABHEHUSA PEAKIMH B MOJEKYJSIPHOM W HOHHOM BHIE,
MOJTYYEHNE U CBOMCTBA aM(POTEPHOTO TUAPOKCHUIA, HOTYUEHUE HEPACTBOPUMEIX B BOJE OCHOBAHUN.

Dopmupyemovie Komnemenyuu: YK-1; OIIK-2

Teopemuueckaa yacmsp: B xumun BCce MHOr000pasne HEOPraHMYECKUX BEMIECTB: MPUHATO Pa3neiiaTh

HA JIBE€ TPYyNmbl — MPOCTBIE W ciokHEIE. [IpocTeie BemecTBa moapasfenaroTCas HA METAUIB U
HEMETAJLIBI. A CIIOKHBIE — HA MPOU3BOIHEIE OT MPOCTHIX, 0OPA30BAHHBIE MYTEM UX B3aUMOIEHCTBUA C
KUCIOPOIOM, BOIOU U MEKAY CO00M. 3Ty KIaCCH(PUKAIMI0O HEOPTaHMUECKUX BEMIECTB B BUIE CXEMBEI

M300pakaroT CIEOYIONIUM 00pazoM:

l'l["l![’.’l’.‘:z’lI[Ii"lll'{:l--u:lll.’!L Beiecina

[IpocThie BemecTsBa CAoscHbie BEIECTRA
Meranam Hemeraan e Orenan OcnoBanns Kncaori Coan
( marpaant ( cepa , xaop , Ca0 , S0, || NaOH, KOH, | | 11Cl, H350,,] | KCL, NalICO,
e e ) KHC IOpOI ) Cco - Fe( OH )4 HAMnO)y MeOHCIH

OKCHU/Ibl (oxkucnel) - CIOKHBIE BEMIECTBA, COCTOAMIME M3 JIBYX SJIEMEHTOB, OJHUM M3 KOTOPBIX
ABIAETCA KHCTOPOA B CTEMEHM OKHCIEHHA, paBHOi -2. O6mas (opmyra moboro okcuma - 9,0,~
Pazmigaror comeoOpazyromme (ocHoBHeie: Li,O, CaO, MgO FeO; amporepusie: ZnO, Al,O;, SnO,,
Cr203, Fe)0s; kucnorusie: B20s; , SOz , CO,, P20Os Mn;O7) u meconeoOpaszyromme: N>O, NO, CO
OKCHIBI. JIEMEHTHI C IEPEMEHHON CTEMEHBI0 OKUCIEHUA 00pa3yroT HECKOMBKO OKCcnaoB (MnO, MnO»,,
Mn;0O7, NO, N>Os, NO,, N»>Os). B BricIieEM OKCUZAE, KaK MPABUIIO, 3IEMEHT HAXOOUTCA B CTEMEHH
OKUCIEHUS, PaBHOM HOMepy rpynmel. [lo coBpemMeHHON MEXKIYHAPOAHOU HOMEHKIATYPE HA3BAHUA
OKCUIOB COCTABIAIOT CIEAYIONIUM O00pa3zoOM: CIOBO «OKCHI», JAIEE PYCCKOE HA3ZBAHUE HIEMEHTA B
POOUTENBEHOM ITANEKE, CTENEHb OKMCICHUS dIeMeHTa (ecau oHa nepeMmenna). Hanpumep: FeO — okenn
xenesa (1I), P,Os — okenn ocdopa (V).

OCHOBAHMSI — crnoxHBIE BEMECTBA, B KOTOPBIX HA 4TOM METAJUIA NPUXOAUTCA OOHA WIH HECKOIBKO
rugpokcorpynn OH . Crenens okucieHns aToMOB MeTawia 00sraHo +1, +2 (pexe +3). Obmas popmyna
ocHoBanui Me(OH)y, rme X — 4YuCI0 THAPOKCOrpynn — KUCAOTHOCTE OCHOBaHuA. (MeOH —
omHokucnotuoe, Me(OH), — neyxkucnornoe , Me(OH); — TpexkuciotHoe 0OCHOBAHHUE).

HasBaHus 0CHOBAHVSEMT TR @IICIYIOMIM 00pa30M: «THUAPOKCHI », 3aTEM PyCCKO€ HAa3BAHME METAJUIA B

SJIERTPORHROW NO4NMCBIO
pﬁﬂmeﬂhﬁﬁm Hdﬂ%ﬂf& G 'ctk@ﬁrcaﬁ PUMCKkMHU U()paMu — CTEMEHb OKUCIEHUA, ECITU OHA MEPEMEHHAS.

Bnapeneu yxoBa TaTeAHa AnekcaHapoBHa
Hanpumep: KOH —runpokcun kamus, Ni(OH), — rugpokcenn aukessa(11).
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KHUCJIOTDBI - cnoxkHele BENIECTBA, MOJIEKYIEI KOTOPBIX COCTOAT M3 OQHOTO WM HECKOTBKUX aTOMOB
BOJOPOJA U KUCIOTHOrO OcTarka. CocTaB KUCIOT MOJKET OBIThH BEIpaxeH oOmien opmynon HA, roe A
— KMCIOTHBIM OCTATOK. ATOMBI BOJOPOAd B KHUCIOTAX CIOCOOHBI 3aMEMIATHCS UM O0OMEHUBATHCA HA
aTOMBI METAILIOB, IIPHU 3TOM 00Pa3yrooTCA COJIH.

Ecnu kucmoTa cComepkuT OOUH TAKOW aTOM BOI0poaa, TO 3To omHoocHoBHAA kuciora (HCI - comsamas,
HNO;3; - azornas, HCIO - xmopuoBarucras, CH3;COOH - ykcychHas); nBa aroma BOOOpOaa -
nByxOoCHOBHBIE KucaoTel: HoSO4 — cepmas, HoS - cepoBomopomnas; Tpu aroma Bojopona -
TpexocHoBHBIE: H3PO4 — oprodochopnas, H3AsO,4 — oproMeimbesakoBas.

B 3aBuCMMOCTH OT COCTaBa KMCIOTHOTO OCTATKA KUCIOTH moapasaensatoT Ha Oeckucnoponssie (H;S,
HBr, HI) u xucnopoaconepxamue (Hz;PO4, H2SO3, HoCrOy4). B monexymax kucmopomacomepikammx
KHCIOT ATOMEI BOJOPOJa CBA3AHBI 4EPE3 KUCIOPOA € HeHTpambHeIM atromom: H — O — 3. Hazsanusa
OECKUCAOPOAHEIX KHUCIOT O0pa3yrTCsa M3 KOPHA PYCCKOrO HA3BAHMA HEMETALNIA, COCTUHUTEIBHOU
[JIACHOU -0- W cinoBa «somopomuas» (H,S — cepoBomopomnas). Haseanusa kucmopomcomeprkammm
KACIOTAM IAr0T TAaK: €CAM HEMETAIN (pPeke METAUT), BXOIAIMMI B COCTAB KHUCIOTHOTO OCTATKA,
HAXOOUTCA B BBICHIEH CTEMEHW OKHUCIECHHS, TO K KOPHIO PYCCKOrO HA3BAHUS SJIEMEHTA T00aBIIAIOT
cyp(Ppukce -H-, -e6-, M -06- 1 ganee okoHuanue -asf- (HoSO4 — cepnas, H,CrO4 - xpomonas). Econ
CTEIEHb OKHUCJICHHUA IEHTPAIBLHOTO AarOMa HHIKE, TO wucHone3dyerca cyppukc -ucm- (HoSO; —
cepuucras). Ecimm memerann oOpazyer psaa KuCaoT, UCmoae3vior w1 apyrue cypouxcer (HCIO —
xnopHosamucmas, HC1O; — xmopucmas, HC103 — xnmopuosamas, HCIO4 — xmopras).

COJIN — UOHHBIE COCOMHEHHUA, COCTOAMIME M3 KATHOHOB METALIOB (MIM aAMMOHHA) U AHHMOHOB
KUCIOTHBIX OCTATKOB. JII0Oyr0 COJIB MOM¥KHO pacCMarpuBaTh KAaK MPOIYKT PEAKIMU HEWUTPATIA3aI[AH
OCHOBAHMA KUCIOTOH. B 3aBHCHMOCTH OT TOTO, B KAKOM COOTHOIIEHHH B3ATHI KHMCJIOTA U OCHOBAHHE,
moay4aroTcsa conu: cpeodnue (£ZnSOy, MgCly) — mpoaykT moHON HEUTPATIU3AMKA OCHOBAHWUA KUCIOTOM,
kuciele (NaHCO3, KH2POy4) — npu m30s1TRE KMCnote1, ocHogHblie (CuOHCL, AIOHSOy4) — mpu n30bITKE
OCHOBaHMA. HazBanusa conell mo MEXIyHAPOIHOW HOMEHKIATYpPE 00pa3yroT W3 IBYX CIOB: HA3BAHUA
AHUOHA KUCIOTH B UMEHUTENBEHOM MAJIeK€ U KATUOHA METAIUIA B POIUTEIIEHOM C YKA3aHUEM CTEIIEHH
€r0 OKHUCIEHUA, €CIIM OHA MEpPEeMEHHAaA, pUMCKON 1udpoii B ckodkax. Hampumep: Cra(SO4)s — cymsdar
xpoma (II), AICl; — xmopun amomunmsa. HasBanusa KUCIBIX Cojied oOpasyioT mo0aBiaeHMEeM CJ0Ba
2uopo- WM Oucuodpo- (B 3aBUCUMOCTH OT 4HUCIa aroMoB Bopopoaa B ruapoanmone): Ca(HCOs5), —
ruapokapbonar kameuusa, NaH,POy - murugpodocdar narpusa. HazBanua oCHOBHEIX conen 00pasyror
nobaBmeHueM crnoBa cudpokco- wnn oucuopokco- : (AIOH)Cl, — ruppokcoxmopun amrOMHUHUS,

[Cr(OH),],SO4 - murugpoxkcocymspar xpoma(Ill).
Odopyoosaruie YoMaHLePRGIbLs:
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PeakTuBel, HEOOXOAMMEIE A1 TAHHOW pPa0OTEHL, BEICTABIIAIOT HA ITOJKH JA0OpPATOPHEIX CTONOB. Penkue
PEAKTHBEI, KOHIEHTPUPOBAHHEIE KUCIOTBHL M NIEJIOUN, [TAXY4YHE BENIIECTBA (HAIpUMEpP, CEPOBOIOPOI,
OpoMHas BOOA U Ap.) XPAHAT B BEITSKHOM HIKA(Y.

OcHOBHAA XMMHMUYECKASA MOCYyIa: NPOOUPKH (B IITATUBE), KOMOBI, XUMHUUECKHE CTAKAHBI MOCIE padOTHI
TOIATEAEHO BBIMBEITH, BECHI C PA3HOBECOM, MPUOOPEI, HUCIOIB3YEMAasAs IS MPOBEAECHUS OTIOEIbHBIX
1adopaToOpHEIX padOT, BEIOAETCA M CAAETCA YuCTas 1adopaHry.

Texnuka fe3onacHoCmu npu_eblNOJIHEHUU 1D 0pamopHoil_padonibl:

-dAKKYpaTHO 00pamiareCa CO CTEKIAHHOW XMMHUYECKOM MOCYAOM. OCTATKU PazOUTOMN moCyasl yOupars C
IMOMONILIO COBKA U MIETKH,

-BC€ padOTEI, CBA3AHHBIE C BBIOECICHUEM SANOBUTHIX, JETYUYHX W HENPHUATHONAXHYIIMX BENIECTB,
MPOBOINTE B BEITSKHOM MIKaA(y;

-Ipy OINIPEAEIIEHUM 3aIaxa BEMIECTB OTBEPCTHE COCyAa AEp:kaTh HA pacctoaHuu 25-30 cm oT muia,
HAITPaBJLAA K CE0€ CTPYIO ra3a NOCTYIIATEIBHEIMA IBMKEHUAMH JIANOHU OT OTBEPCTH K JINILY;

-IIPH HAJIWBAHWM PEAKTHBOB HE HAKIOHATHCA HAL COCYIOM BO m30exaHue mnomagaHus OphI3r WA
JACTHI] HA JIMIO WM ONEKAY. IPU pa30aBI€HUN KOHLEHTPUPOBAHHEIX KUCIIOT BIMBATE KUCIOTY B BOY,
HO HE HA00OPOT;

-IIPU HATPEBAHUM OPOOMPKU HE OEPKATE €€ OTBEPCTUEM K Ce0€ U B CTOPOHY COCEA. HE HAKIOHATECA
HAJ HArpeBaeMOU XUAKOCTBI0 BO M30€kKaHne Imonaganusa €€ Ha JIN0, PYKU WIH ONEKIY;

-TOPSIYUE MPEIMETHEI MOKHO CTABUTh TOJBKO HA aCOECTOBBIM KAapTOH, aCOECTUPOBAHHYIO CETKY HWJIH
OPYTYIO CHEIUAIBHYIO ITOICTABKY;

-HENb35 NOJIb30BATHCA HJIEKTpOonpudopamu 0€3 COOTBETCTBYIONIETO UMHCTPYKTAXkKA. IPU BKIIFOYEHUH UX B
CETh HEJIb3A IEPKATHCA 3d METAUIMUECKUE NPEAMETHI (TPYOBI, KPAHBI U T.II.). 3aNPENIIAETCS BKIFOUATE U
BBIKJIFOYATE JJIEKTPONPUOOPEI MOKPBIMH PyKaMu, a TaKK€ II0JIb30BATECA HEUCIPABHEIMUA HJIA
MMEIOIIUMHI OTOJIEHHEIE NPOBOAA MpuOOpaMu;

-3aMpenIaeTcs TPUHUMATE MUNTY B XUMHUYECKOU 1adopaTopuu U MUTh BOAY U3 JIA00PaTOPHON MOCYIEL. -
-KATETOPUUECKH 3aIMpeniaeTcsa npoOdOBaTh PEAKTUBEI HA BKYC;

-IPU MTOMATAHWN HA JIALO0 WJIM PYKH OPBIRI KOHIIEHTPUPOBAHHBEIX KHCIOT HOCIE CMBIBAHWA BOIOMN
MPOMBITE CIA0BIM PACTBOPOM COIBI. MIETOUBL CAEAYET CMBIBATH OO TEX IMOP, MOKA YUACTOK KOXKH, HA
KOTOPEIM OHA MOITAJIA, HE MEPECTAHET OBITh CKONB3KUM; 3aTEM HPOMEITE CIA0BIM PACTBOPOM YKCYCHOMU
KACIOTEl M HAIOKWUTH MOBA3KY W3 BATH, CMOYEHHOU 3%-HBIM pAaCTBOPOM HEPMAHraHara Kaummsa (M3
anTeuky B Ta0OPaHTCKOU Kadenapel);

-II0 OKOHYAHUU PAOOTHI BEIKIIOUYUTE W3 CETH BCE AIEKTPONPHOOPEI, MEPEKPHITH MOIATy rda3a U BOJBI B

naboparoputo M RPRAGE RARYERE MECTO;

3NEKTPOHHOW NOANMCLIO
©00OBCEX HEOHACTIIEIXEFIYEAMHEMOMICHHO COO0MIATE MPENOaaBaTEeNo WK 1adopanTy.
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OnbsIT Nel. KuciorHO-0CHOBHEIE CBOMCTBA OKCHIOB

PacrBopure B BOOE B OOHOM HPOOMpPKE OKCUJ KaJbIWA, B APYroM - OUOKCHL yriaepoaa. B mepByro
npoOupky mobaBeTe mienorky mopomka CaO, 2-3 M IUCTHILTUPOBAHHOW BOIBI M B30omraiTe. Bo
BTOPYIO MPOOUPKY € 3-5 M AMCTUIIMPOBAHHOM BOIBI ponycture Tok CO, n3 Odayutona uimm ammapara
Kunma. B kaxmgyro mpoOupky moOaBeTe 2-3 Kammm JaKMyca M MO UBETY WHAMKATOPA ONPENEITNATE
XapakTep NOJIydEHHOTO pacTBopa. CaemanTe BEIBOJ O KUCIOTHO-OCHOBHEIX CBOMCTBAX JAHHBIX OKCHIOB
U TONYYECHHBIX TUAPOKCUIOB. Hanmmmure ypaBnenusa peaxknuu. Hcecnenyiite B3ammoneucTBUe
PacTBOPEHHBIX THAPOKCHAOB IPYT € APYTOM M C pACTBOPOM CEPHOU KHCIIOTHI.

OnbiT Ne2. KucnoTrHo-0CHOBHBIE CBOMCTBA THAPOKCHIOB

K pacrBopam comen Ni1SO4 u NaySi0;3 (2-3 mu) mobaBere Takoe ke kommuectBo mignoun (NaOH) u
kucaoTel (HCI). [lpu BEIMameHnu OCagkoB TPYIHOPACTBOPUMBIX THAPOKCHIOB HHUKEII M KPEMHU
YCTAHOBUTE WX KHCIOTHO-OCHOBHEIE CBOMCTBa, mpubaBmas k ocamkam HCl wu NaOH. Hanmumwure
VPaBHEHUA PEAKIIANA B MOJIEKYJLIPHOM U HOHHOM BHJE.

OnbiT Ne3. [Tonygenne u cBoiicTBa am()OTEPHOTO THAPOKCUIA

B npobupky wanenre 2-3 M pacTBOpa XJIOpHOA XpOMaA WM XJIOPHIA AMOMHHUA (IO BEIOOPY) U 1O
karmaM mpudasmaire pacrBop mi€énoun (NaOH wnu KOH) no obpazoBamms yCTOMYMBOTO OCamKa.
Paznemire ocamok Ha nBe MpOOMPKU: B OJHY NPWIEUTE PACTBOP MIENTOUH, B IPYTYIO - PACTBOP KHUCIOTEI
100 pacTBOopeHus ocanka. Caenanre BEIBOJ, COCTABLTE YPABHEHUS PEAKIINI.

OnbiT Ned. [Tonygenne HepacTBOPUMBIX B BOJE OCHOBAHUH

B ormenenbie mpoOupku HanenTe mo 2-3 M pacTBOPOB XJIOPUOA ¥kKee3d, Cyiab(dara menn u cyias(ara
maraud. [Ipunenre B kaxayro npoOUpKy mo KarwiaM pacTtBop ménoun. COCTaBTE YPABHEHHUS PEAKIINU,
OTMETHTE I[BET BEIMABIINX OCATKOB.

OnbIT NeS. KHuci0THO-0CHOBHBIE CBOMCTBA COJIEN

A. Cpoucra kucnon comm. Jlnda momydeHus KACI0M COJIM UCIONIB3YUTE PACTBOP THAPOKCHUAA KATbIUA
unu 0apusa U TMOKCUI yriepona. Kakon u3 yka3aHHEIX PEakTUBOB CIEAYET B3ATh B M30bITKE? OOparure
BHUMAHUE HA TO, YTO HpU Opomyckanuu toka CO, uepe3 pacTBOp TMIpPOKCHAA BHauaie oOpasyercs
0CagoOK CpemHEN COMM, KOTOPBIM NPH JATBHEHIIEM MPONYCKAHUU JUOKCHUOA YTIEPOda PACTBOPAETCA U
OEPEXOOUT B PACTBOPUMEBIM ruapokapOonar. (CocraBeT€ ypaBHEHMS peaknui. Yem HyKHO
MOIeMCTBOBATE HA ruapokapoonar (pacteopom HCl wmm NaOH), aToO®I mepeBecTH ero CHOBa B 0CamoOK
cpenHer coym?

B. CpolictBa 0CHOBHOM comu. [l mosrydeHus OCHOBHOU COJIM MCHOJB3YUTE PACTBOp Cynb(ara Memu,
nobapmas k Hemy mo kamaMm pactBop NaOH u mepememmBas comepKuMOe€ MPOOHMPKU CTEKIIAHHOU
manoukoi. Hp, BeaecTatke duemoun oOpasyercs ocamok OCHOBHOTO Cyib(ara menn. Kakoro msera

ANEKTPOHHOW MOANMCHIO _ )
TEQTOCAT 0K oMK AKABs COCTABy Comddodlprcians HeNeM MpuOaBICHUN MET0YN U3MEHIETCA UBET 0CAaKa
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(Ha kakou?) B CBA3u C oOpaszoBanueMm ruapokcuaa. CocraBeTe ypaBHEHUA peakiuil. OTd4é€r mo

naboparopuou padore opopMUTE HA ABYX Pa3BEPHYTHIX JIUCTAX TETPAIH (JIADOPATOPHOrO KypHANIA ).

Tpedosanusn K oghopmiienuro 1adopamopHoil padomsl U _onmyenty:

l.Bermonmuenue maboparopHeix padOT COMpPOBOKAAIOT 3amucaMud B JjaboparopHoM xypHane. Ha

TUTYJABHOM JICTE JTa0OPATOPHOTO KYPHAIA TOMKHBEI OBITH HPENCTABICHEI: HA3BAHUE YHUBEPCHUTETA,
(paMIuTHA ¥ MTHULMATE YIanIerocsa, HOMEP Kypca U TPYIIIEL, YUEOHEIH TOf.

2.0TueT 0 BEIITOJIHEHHOH JIA00PAaTOPHOU padOTE NOJLKEH CONEPKATE CIEAVIONNE CBEICHUS:

*HoMep paboTHI 1 €€ HA3BAHUE;

*1ATY BBIITOJTHEHUA PAOOTHI;

*11€]b PA0OTHI;

*000PYyIOBAHUE M MATEPUAITHI;

*KPATKOE TEOPETUIECKOE OMUCAHUE,;

*HOMEP U HA3BAHUE OITBITA;

*KPATKOE OIMMCAHNE X0a padOTE C YKA3aHUEM YCIIOBHM ITPOBENEHHS OMBITA;

*PUCYHKHU U CXEMBI UCHOIB3YEMBIX TPUOOPOB;

*HA0JTI0 JCHH A,

*YPABHEHUSA MPOTEKAIONINX PEAKIIH,

*pacu€rel, TAOMIEL, rpauKu;

*BBIBOIBI.

3.JIaboparopHeIl KyPHAJI HYKHO BECTH UMCTO M AKKYPATHO, 3AIMUCH JOIKHBI OBITH JIAKOHUIHBI M.
4.0t1uét 0 mpoBenéHHOU padoTe NPOBEPAET U NOAMUCHIBAET MPEIOIABATEND.

5.K cpmaue 3auéra nmo mnaboOpaTOpHOMY HOPAKTUKYMY OOMYCKAKOTCA CTYACHTHI, BBINIOJHUBIINE U
MOAIMACABIIME Y IPENOJaBarens BCEe NOMAmHME U jJaboparopHeie padOTEHI, CIABIINE KOJUIOKBUYMEL,
AKTMBHO y4aCTBOBABIIHE B pad0OTE CEMHHAPOB.

6.CTyneHTHl, MOJIYUYUBIINE 3a9€T MO J1JA0OPATOPHOMY MPAKTUKYMY, JOMYCKAOTCA K CoAYe SK3aMEHa IT0

KypCy HEOPraHMUECKOW XUMUMU.

Koumpoashble gonpocut :

I. OCHOBHEIE KTACCEI HEOPraHWUYECKUX COETUHEHUN. M exxnyHapogHas HOMEHKJIATYPA.
2. Oxkcupsl ¥ THAPOKCUIBL XPOMA

3. Enkue mienoun

4. Conu HAaTpUA U KATUS

5

O0mias xapakTepuCTUKA MOATPYIITEL OEPUILTUA

6. Kmumm;}%%ﬁ OpUpPOAE, (PU3nIeCKne, XUMHUYECKHUE CBOMCTBA.

SNEKTPOHHOW MOANMMUCEIO
cepJ¢anK@¢ﬂﬂomﬁﬂﬁﬂpﬁﬁﬂmmmmaE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

8. Comm kampig
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JlabopaTopHasi padbora Ne 2
Tema: Onpeae/ienne JKBHBAJIEHTHOH MacChl IIHHKA

Ienv _padompi: V3ydnTe yCTAHOBKY W METOOWUKY ONPENEIIEHHSA JKBHUBAJIECHTHOM MACCBHl IIMHKA IO

KOJIMYECTBY BOOOPOIa, BEIIEIAONIETOCS B X0I€ PEAKI[MH IIMHKA C COJITHON KHCIOTOM.
Y

Dopmupyemovle komnemenuuu: YK-1; OIIK-2.

Teopemuueckan Uachib:

M3 3akoHa MWOCTOSHCTBA COCTAaBa, KPATHEIX M OOBEMHEIX OTHOIIEHWM CIEAYET, YTO HIEMEHTEI
COEIUHAIOTCA APYr C APYrOM B CTPOTO OMNPEAEHCHHBIX KOJMUECTBEHHEIX COOTHOMIEHMSAX, KOTOPHIE
HA3BIBAIOT OKBUBAJICHTAMU WJIA OKBUBAJCHTHBIMM Maccamu. [l ompeneneHus SKBUBAJIEHTOB H
SKBUBAJIEHTHBIX MACC HYKHO 3HATh, UYTO TAKOE€ MOJb U MOJbHas macca. Meab- 3TO KOIMYECTBO
BEMIECTBA, B KOTOPOM COAEPIKUTCS YUCIO YaCTHI] JI0OO0T0 OMPEnenseMoro copra, paBHOE MOCTOSIHHOM
Asoranpo (6,02 107). Hanpumep: 3 10° MOJIEKYJI BOJBI COCTaBAT 5 mons. Monavuaa (Monapuas)
Macca BENIECTBA B IrpaMMax YUCJIECHHO pPaBHA €r0 OTHOCUTEIBHOW MOJEKYIAPHOM (aTOMHOM) Macce,
BBEIPAYKEHHOM B ATOMHBIX €IWHUIIAX MAcChl (a.e.Mm.). Macca | Mo BemiecTBa BRIPAXKAETCA B I/MOJIE.
Hanpumep: momsapuas macca H,O 1 aromnas macca Kucaopoga COOTBETCTBEHHO paBHEL 18 u 16 a.e.m.,
WX MOJIBHBIE MACCHI paBHBI 18 r/MOme U 16 r/MOnL. JKeUeaIeHMOM /1eMeHma HA3BIBAETCA TAKOE €ro
KOJMUECTBO, KOTOPOE COenUHAETCA 1C MOmeM aroMOB BOAOPOJA WM 3aMEMIAET TO K€ KOJMUECTBO
aTOMOB BOJIOPOAA B XUMHYECKUX peakuuax. Hampumep, B coemuuenuax HBr, H,O, PHj3 skBuBaneHTE
Opoma, kuciopona, gocdopa COOTBETCTBEHHO paBHEI | moub, 1/2 mone, 1/3 moms. Macca ognoro
SKBUBAJICHTA HA3BIBAETCSA €r0 IKEUGWICHMHOU Maccou. 1ak, B IIPUBENEHHBIX BEINIE IIPUMEpaAX,
SKBUBAJIEHTHBIE MAcCChl Opoma, kucmopoaa, (pochopa cooTBeTCTBEHHO paBHBI 79,9 r/™mMoOmp, 16:2 = 8
r/Moib, 31:3= 10,3 r/Mons. IKeueAIeHMOM CTOHCHO20 6el{eCH 6a HABHLIBACTCI TAKOE er0 KOJIHUIECTBO,
KOTOPOE B3aMMOJEHCTBYET 0€3 0CTAaTKAa C ONHUM SKBUBAJIEHTOM BOJOPOA MK € OTHUM HSKBUBAJIEHTOM
mo0oro apyroro Bemiecta. PacdeTsl, CBA3AHHEIE C ONMPEACICHUEM SKBUBAICHTHBIX MACC, MIPOBOAATCA
M0 3GKOHY JK6UEAIeHmEE. MACCEl (00BEMBI) pearupyonmx Opyr € OPYyrOM  BENIECTB,

OPONOPIMOHATEHEl WX OJKBUBANEHTHBIM Maccam (oOnemam). Maremarndeckn 3aKOH BBIPAKAECTCA

3ABUCUMOCTBIO
my _ nmy Vi v,
= WU 018 2az08 - —
3 ] 3 2 V KR | V.’Hﬂ'ﬁ- 7

rae: m, (V) - Maccel (00BEMBI) pEATUPYIONINUX BEMIECTB;
2, (V,gs) - SKBUBAJICHTHBIE MACCEI (00BHEMEI).

OKBUBAICHTHYIMAGEY HRQHEQRO BEIIECTBA MOKHO BEIYUCIUTE 10 (DOPMYyIIE:

SNEKTPOHHOW NOANMWUCHIO
pmM&r 2C0000043E9ABBBO952205E7BAS00060000043E
na,u,_enEH llleGayxoea TaTeAHa AnexkcaHgpoBHa
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rac M F - MOJIBHAA MACCd dTOMd JICMCHTA,

B - BamedTHOCTE DJIEMEHTA.

Tak, mHanpumep, SKBUBAJIEHTHEIE MACCEI BOJOPOAA M KHCIOPOAA COOTBETCTBEHHO PABHEL:

1 16
Iy :I =12/ mo1b 3, :E =8 2/ MOib

JKBUBAJIECHTHEIN 00BEM raza MOKHO BEIUUCIUTE IT0 (popmyIie:

_23-M
V:II{E. — 22,4

Tak, Hanpumep, S5KBUBATEHTHEIE 00BEMBI BOIOPOAA U KUCIIOPOIa COOTBETCTBEHHO PABHEI:

12

Vﬂl‘.":ﬂ. - :1 .L-}£
© 224

=11.2a/ monn V.. =——=5ba/moib
224

DJKBHUBAJICHTHEIE MACCHI CJIOKHBIX BCIICCTB MOHO BEIYHCIIUTE ITO q')ﬂphf[}’JIHM:

3 — Mmruar.! — Ml' + 8 — MHHG-ITDI?H}E :1 + KLU QORI MmEQ
oxcncda KL 0 B
2 ”U B ”H B KUSA, oCman kg
— Mu: HOBUHWA M Fog 1? — M CTuIL — M ro4 M KLY OO TR CEITERGCE
= OCHOSTH LA = catu
n{]H B Bi'lrfﬁ 'F]Mﬁ B Bmlm-ﬂ-mrmmm

no, Nod, NH, Nye — 9UCIO0 ATOMOB KHCIOPOAA, THAPOKCHMJIBHEIX TPYIII, ATOMOB BOIOPOAA, METaLna
COOTBETCTBEHHO B OKCHUJE, OCHOBAHMHU, KUCIOTE, COMM; B — BAJIEHTHOCTh, 8 — SKBUBAJIECHTHAA MacCcCa
KACIOpOaa, | — SKBUBAIEHTHASA MAcca BOAOPOAa, 17 — SKkBUBAJIEHTHAA MACCa THAPOK CHIEHON TPYIIEL.
Ooopyoosanue u Mamepuaipl:

PeaktuBel, HEOOXOAMMEBIE U1 JAHHOW Pa0OTHI, BEICTABIIAIOT HA MOJKHU 1a00paTopHBIX CTONO0B. Penkue
PEAKTUBEI, KOHIEHTPUPOBAHHBIE KUCIOTH U MIENIOUYM, MMAXyYHE€ BENMIECTBA (HAIPUMEpP, CEPOBOTOPOT,
OpoMHasA BOJA U AP.) XPAHAT B BEITKHOM HIKA(y.

OcHOBHAA XMMHMYECKASA MOCYyId: NPOOUPKH (B IITATUBE), KOIOBI, XUMHUUECKHE CTAKAHBEI MOCIE padOTEI
TIIATENEHO BBIMBITH, BECHI C PAa3HOBECOM, IPUOOPEI, HUCIIOJIB3YEMAA IS INPOBEAECHUS OTIAEIbHBIX

naboparopHbIX padOT, BELOAETCA W CAAETCA YUCTaA T1a0OpaHTy.

Texnuka 0e3onacHoCmu npu eblNOJIHEHUU 1aDopam opHoll_padomal:

-AKKYpaTHO 00pamiareCsA CO CTEKIAHHOM XMMHUUYECKOM MOCYAO0M. OCTATKN PazOUTOM MOCyasl yOupars C
IIOMOMILIO COBKA U MIETKH,

-BC€ palOTEI, CBA3AHHEIE C BBIACICHUEM SIOOBUTHIX, JIETYYUX W HENPUATHONAXHYIIMX BENIECTB,
NPOBOJUTE B BEITSKHOM mIKA(y;

-IPU OMPEIENEHUN 3aImaxa BEMIECTB OTBEPCTHE COCYIA Aep:kaTh HA paccrosHuu 25-30 cMm oT muna,
HAmpaByssl K ce0e CTpyIo ra3a moCTyNaTEAbHBIMHU IBWKEHUAMU JIAAOHUA OT OTBEPCTHUS K JIUILY;

-[IpH HM%&H&%@%EE@W&@E@H&MGMECH Haa COCyaoM BO mu30exaHue momagaHus OpBI3T WIH
-ﬁﬁgiﬁﬁaﬁa m%ﬂﬁﬁfﬂﬁﬁn% ! D@%ﬂﬁﬁ@ﬁﬁemu KOHI[CHTPHPOBAHHLIX KUCJIOT BJIMBATL KUCJIOTY B BOIY,

eDayxXoBa HOP

HO HE HA00OPOT;
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-IIPU HATPEBAHUM MPOOUPKH HE AEPKaATh €€ OTBEPCTHEM K ce0e MM B CTOPOHY COCENIa. HE HAKJIOHATHCA
HAJl HATPEBAEMOU JKUIKOCTEIO BO M30exkaHne momaganus €€ Ha JIU0, PYKH WIH OCKIY;

-TOPSIYUE MPEIMETHEI MOKHO CTABUTh TOJBKO HA aCOECTOBBIM KAapTOH, aCOECTUPOBAHHYIO CETKY HWJIH
APYTYIO CIEIUATbHYIO TOICTABKY

-HEJb35 NOJIb30BATHCA HIEKTPONIpUOOpaMi 0€3 COOTBETCTBYIOMIETO MHCTPYKTAXKA. TIPH BKIIOUEHUN UX B
CETh HEJIb3A IEPKATHCA 3d METAUTUUECKUE NPEeAMETHI (TPYOBI, KPaHBL U T.II.). 3AMPENIAECTCA BKIOYATE 1
BEIKIIIOUATE AIEKTPONMPUOOPEI MOKPBEIMHU pyKaMHM, a TaKKe€ I10Jb30BATECA HEUCIPABHBEIMM WM
MMEIOTIMMU OTOJIEHHEIE MPOBOAA TpUbopamu;

-3aMpeniaeTcs TPUHUMATE MUNTY B XUMHUYECKOU 1a00paTopuu U MUTh BOAY W3 JIAOOPATOPHON MOCYIHL. -
-KATETOPUUECKH 3aIMpeniaeTcsa npoOdOBaTh PEAKTUBEI HA BKYC;

-IPU TMOMATAHWM HA JAI0 WM PYKH OPBRI KOHIEHTPUPOBAHHBIX KHUCIOT TMOCIE CMBIBAHWUS BOIOH
MPOMEITE CJIA0BIM PACTBOPOM COABI. MIENOUL CIEAYET CMBIBATH O TEX MOP, MOKA YJACTOK KOXKH, HA
KOTOPEIM OHA MOIIAJIA, HE MEPECTAHET OBITh CKONB3KUM; 3aTEM HMPOMEITE CIA0BEIM PACTBOPOM YKCYCHOU
KUCJIOTEl M HAJOMWUTh MOBA3KY M3 BAaThl, CMOYEHHOU 3%-HEIM pacTBOPOM I€PMaHraHara Kamisa (u3
anTeuky B Ta0OPaHTCKOU Kadenapel);

-II0 OKOHYAHWU PAOOTHI BRIKIIOUNTE U3 CETU BCE HIEKTPONPUOOPEI, NEPEKPHITH MOAAUY Ta3a 1 BOJEI B
naboparoputro u yopars pabouee MecTo;

-000 BCEX HECUACTHEBIX CIIy4asX HEMEIJIEHHO COOOMIATE MPENOaaBaTEeIIIo WK JIAa00PaHTy.
IlIpakmuueckas uacns:

DKBUBAJIEHT IIMHKA OMPENEIAIOT M0 KOJIMYECTBY BOAOPOAA, KOTOPBIM BEIAEIAETCA B XOI€ peakiuu: Zn

+ 2HCI = ZnCl, + H,. Pacuér npoBoaaT COTIACHO 3aKOHY SKBHUBAJIEHTOB IO (popmyIie:

» 9
3?’.n= - ‘

my2

roe D7, — DKBUBAICHT IMHKA;
Oy — SKBHUBAJIEHT BOJIOPOA, PABHEIN |
My, — Macca IMHKA, I ;
mpy2 — Macca BOAOpoaa, T .
PaboTy BEIMOMHAIOT B TAKOH MOCJIEA0OBATENBHOCTH
1. B3gecurs rpanyay nunHka, €€ wmacca pomxkHa ObiTe 0,2-0,3 © (TOYHOCTH B3BEIIMBAHUWA HA
TEXHUYIECKHX Becax nomkHa Oerth £ 0,01 1).
2. Onpenenurs 00BE€M 00pazyronierocsa BOOOPOaa NpuOOPOM (CM. PUCYHOK):

Jlng sroro 3amomHuTs BOIOW A0 ropiaa koualy 1. Ilmorno BcraBute mpoOky 2 B ropno komObel. CHATEH

HM30TH IIpo B b 3QKUM O, 3aIIOJIHUTE TPYOKY 5 BOOOM, 3aKPBITE 3a:XKuUM. [IpoBepuTs
YTYIO paggggg:mﬁmgm pyOKy I0H; 3aKp posep

n noanuceo
I@W}ﬁ@mﬂﬁgﬁﬁ&ﬁﬁﬂ%gﬁﬁwﬂﬁﬂ@% IpPOOUPKY 3, OTKPEITE 3aKHM, U, €CIIH BOJA HE BBITEKACT U3
Bnaneneu: llleGayxoea TaTenAHa AnexkcaHgpoBHa

TpyOku 5, TO mpuOOp repMeTueH. 3aKpPhITh 3aKUM, BBUINTh BOAY W3 MPUEMHOMN CKIIHKH /. BopoHkou
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3a]UTH 00 MOJOBUHEI B IPOOUPKY 3 pACTBOP COJITHOM KHCIIOTH (KOHIEHTPAMA COMSHON KUCIOTHL 1:1).
[Tomoxure HA COrHYTOE KOJIEHO HPOOMPKHM B3BEHICHHYIO TpaHyiay UuHKA. [lmoTHO mpucoennnurs
npoOupKy, HaneB Ha MPoOKY B TpyOke 4. OTKPBITH 3akUM 6, 1, HAKJIOHUB MPUOOP, CTOMKHYTH TPAHYIy
B pactBop HCI. Beraenstonmiics Bomopon Oyaer BEITECHATE BOAY W3 KONOB! 1 B crakan 7.

[Tocne oxoHwanmsa peaknuu (TemIieparypa pacTBopa B MpoOMpKEe MOmKHA OBITH paBHA KOMHATHOM)
U3MEPUTE 00BEM BOIEI B CTAKAHE / MEPHBIM HUIMHAPOM, 3amucars temmneparypy t° C u armocdepunoe
naBjenue P.

[To popmyne Menneneesa-Knaimnepona onpeneniTs MacCy MOJIYYEHHOTO BOOOPOIA:

mRT .
PV =——
M
rone R — 8,3144 Ji/monseK.
Tak kak B xonO€e ras conepKuT BOJOPOI U Mapsl BOJLI, TO 00Omiee nasieHue rasa B konoe P =Py + Pyap,

otkyaa Py; = P - Pyso /laBnenue nmapoB BOAEI 3aBUCUT OT TeMIeparypel. HeoOXxoaumele qaHHEBIE B3ATh

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

Y CnoBUs 1 PE3YABTATHI ONMBITA 3aMMCATH B JIA0OPATOPHOM KYPHAIE B TAOIUILY:

Macca V. T.°C P Puao. Pua.

MeTaa, T MUJT klla klla klla

[Tocne onpenenenusa maccel Bogopona mo (opmyne (2) paccuurars SKBUBATEHT HUHKA IO (popmyie (1).
O0s3aTensHO ONPEIEINTh OTHOCUTENRHYIO OMINOKY OITBITA:
32,68 - 3211[11} ¢ 100%,

32,68

Oumnbdka, %=

rae 32,68 — TEOPETUYECKOE 3HAYCHNE SKBUBAIICHTA [IMHKA.

Ipebosanusa K oghopmienuio 1adopamopHoil padomst U omuemy:

l.Bermomuenue maboparopHeix padoOT COMpPOBOKAAIOT 3amucamu B jpaboparopHoM xypHane. Ha
TUTYABHOM JHCTE 1a00paTOpPHOrO KYypHAIA OOMKHBEI OBITH MPENCTABJICHBI: HA3BAHME YHUBEPCHTETA,
(haMIITIA 1 MTHULIMATEL YUAIIEroCs, HOMEP Kypca ¥ TPYNOEI, YUeOHBIN TO/I.

2.0T4eT 0 BEINOSHCHBOMNAADGRATOPHOM padOTe NOMTKEH COAEPKATE CIEAYIONINE CBEICHU !
3NEKTPOHHOM NOANKUCHIO

%Wﬁpa%%%%ﬁ@@ﬁ%ﬁ@%ﬂmﬁmﬂmdﬁ

Bnanenel: llleGayxoea TaTeAHa AnexkcaHgpoBHa

* 1Ty BBIITOJTHEHUA PAOOTHI;
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*11€JIb PAOOTHI;
*000pyIOBAHUE M MATEPUAIIBI;
*KPATKO€ TEOPETUYIECKOE OMUCAHUE;
*HOMEP M HA3BAHME OITBITA,;
*KPATKO€ OMMCAHNE X0a padOTEI C YKA3aHUEM YCIOBUM ITPOBENEHHS OMBITA;
*PUCYHKH U CXEMBI MCIOIB3YEMEIX MPUOOPOB;
*HAO IO ICHH A,
*YPAaBHEHUSA MPOTEKAIONINX PEAKIINH;
*pacu€rel, TaOMIIEL, TpaKu;
*BBIBOIBI.
3.JIabopaTopHEIN KYPHAI HYKHO BECTH UMCTO M AKKYPATHO, 3AIMHUCH JOIKHBI OBITH JIJAKOHUYHEI M.
4.01uér 0 mpoBenEHHOM padOTE MPOBEPAET U MOAMMCEIBAET MPEIOAABATENE.
5.K cmaue 3au€ra nmo nadoparopHOMY HOPAKTUKYMY OOMYCKAIOTCA CTYACHTHI, BBINOJIHUBIINE H
MOAINMACABIIME Y NPENOJABATENd BCE NOMANIHME W jJaboparopHeie padOTHI, CIABIIME KOJUIOKBUYMEI,
AKTMBHO y4aCTBOBABIIUE B pad0OTE CEMHHAPOB.
6.CTyneHTEl, MOMYyUUBIINE 3aU€T MO0 1A00OPATOPHOMY MPAKTUKYMY, HOMYCKAIOTCA K Coade SK3aMeHa mo
KypCy HEOPraHUUECKONU XUMUH.
Konmponvusie gonpocoi :
1.OTHOCHTEIBHASL aTOMHAA Macca
2.0THOCUTENBEHAS MOJIEKYJIAPHAS MAacca
3.Mons. Monspnuas macca
4. XMHUYECKUE 3HAKH, (POPMYIIEI U YPABHEHUA
5. Xummnueckue peaknuu. Knaccupukanmsa peakiui.
6.3aK0H COXpaHEHUA MACCHI BENIECTBA
7. 3aKOH MOCTOAHCTBA COCTABA
8.I'azoBrie 3akoHBI. 3ak0H ABOranpo. MomspHusii 00beM rasa
9.0tkpeiTHe [[.. MenneneeBsiM nepuoMueckoro 3aK0Ha

10. ITepnomnueckas cucrema JI.M1. Menneneera

JlabopaTopHasi padbora Ne 3
Tema: OnpexelieHne MoOJIeKYJ/JIAPHOH Macebl JHOKCHIA YIJiepoJa

Ieny padompr: OnpeneneHne MOJIEKYHPHOM MAaCCBl AWOKCHOA VIVIEpoga OO MAacce KOJOBI

3aMOJTHEHHOU raﬁmﬂmﬂﬁayﬂfsh ypaBaeHueM Menaeneera — Kianeipona.
ANEKTPOHHOW NOANKUCHIO

DopmupyembreoKoMnenverstiii i yooby I TK-2.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
Teopemuueckas 4acmap:
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MonekynsapHasa macca, CyMmMa MAacC aTOMOB, BXOIANIMX B COCTAB JAHHOW MOJEKYIBI;, BEIPAKACTCA B
ATOMHEIX eauHMIlax Maccel (a.e. M.). Ilockoneky 1 a.e.m. (MHOTHA Ha3eBaemas nanekToH, D) paBHa l 12
MACCBHI 4TOMa HYKINJA 2C u s equauIax maccel CH cocraBsmger 1,66057‘]0"2? KT, TO YMHOMKEHUE
MOJIEKYJIIpHOH Macce Ha 1,66057'107%" maer aGcomoTHy0 Maccy MOJEKYIbl B Kiiorpammax. damie
MOIB3VIOTCA Oe3pa3zMepHOM BEMMUUMHON My - OTHOCHTENBEHON MOJIEKYIIPHON MACChl: Mo =M. /D, The
M,-macca MONEKYIEL X, BEIPAKEHHAA B TEX K€ €AMHUIAX MACCHI (KT, T UM Ap.), 9T0 1 D. MmonekynapHas
MACCa XAPAKTEPU3YET CPEOHIOI0 MACCY MOJIEKYIBI € YU4ETOM HM30TOIMHOIO COCTABA BCEX JJIEMEHTOB,
00pa3yronmx JaHHOE XUMHYECKOE coennHenne. Muorna MmonekynapHyro MacCy OMpPENEAOT I CMECH
PA3JIMYHEIX BEMIECTB W3BECTHOTO COCTABA, HANPUMEP A BO3AyXd 'S(P(PEKTHUBHYIO' MOJIEKYIAPHYIO
MACCy MOKHO IIPUHATHL PaBHOM 29. ADCOIOTHEIMH MAacCaMH MOJIEKYJT yI0OHO onmepupoBaTh B 00macTu
(pu3nuKku Cy0ATOMHEIX TMPOIECCOB M PATHMOXUMHH, TAE MIYTEM HU3MEPEHUS SHEPIrUM YACTHI, COTIACHO
TEOPUH OTHOCHUTEIBHOCTH, ONMPEAEIAIOT UX a0COMIOTHRIE MACCH. B XMMHMHM M XMMHUUECKOU TEXHOJIOTHUH
HEOOXOAUMO IIPUMEHATH MAKPOCKOMMYECKUE EAMHMIIBI M3MEPEHUSA KOJIMYECTBA BemecTBa. Yucio
M0 OBIX YaCTHUIL ( MOJIEKYII, @TOMOB, SJEKTPOHOB UM MBICIIEHHO BBIAEISIEMBIX B BEMIECTBE IPYITI YACTHII,

marpumep nap moaos Na” u Cl' B kpucraumu. pemerke NaCl), pasaoe Aporaapo mocrosnuoi Ny =

1 n23
6,022'10™, cocTaBmaeT MaKpOCKOMMYECKYIO EIMHUIY KOIMUECTBA BEMIECTBA - MOJIb. 10TAa MOKHO

3ammacatb: Moy = My NA/(D'Ny), TO €CTh OTHOCHUTEIBHAA MOJIEKYJISIPHAS MacCa PaBHA OTHOIIEHUIO

mMaccel Mo BenlectBa K NaD. Ecinu BeniecTBO COCTOMT M3 MOJIEKYI ¢ KOBAJIEHTHBIMU CBA3SIMH MEKIY
COCTABIAIONIMMU HMX aroMamu, TO BemuuuHa M, N mpencraBmier COO0M MOIAPHYI0O MACCy 3TOTO
BEMIECTBA, €IWUHUIIBI U3MEPEHUA KOTOPOMW Kr-Moib (Kmwiomonb, KM). [lna BemiecTsB, HE comepikaninx
MOJEKYJ, 4 COCTOANIMX W3 aATOMOB, MOHOB WM PAOUKAIOB, OOpenensercs (POpMyJbHAS MOIAPHAS
Macca, TO ecTb mMacca Ny JacTuil, COOTBETCTBYIOMIMX NPUHATOM (popmyne BemiecTBa. Panee B xummm
MCIOMB30BANN MOHATUSA I'PaAMM-MOIEKyId, TPAMM-aTOM, IPAMM-UOH, TEOEPh - MOIb MOJIEKVJ, MOJb
aTOMOB, MOJIb MOHOB, IOJpa3ymeBas MOI 5TUM Np MOJEKYJ, aTOMOB, MOHOB U COOTBETCBEHHO HX
MOJIAPHBIE MACCHI, BRIPAKEHHBIE B TPAMMAX WM KAJIOTPAMMAX. [ paguiiMoHHO yIOTPeOIAI0T B KAUECTBE
CUHOHUMA TEPMHUH ''MOJIEKYJIAPHBIN (MOIAPHBIN) BEC', TAK KAK ONPEIEIEHUE MACCHl ITPOU3BOIUTCS C
MOMOIIBI0 BECOB. HO, B OTIMUMeE OT BECa, 3aBUCAMIETO OT reorpapuecKx KOOPAMHAT, MACCA ABISAETCA
MOCTOSHHBIM HAPAMETPOM KOJIUYECTBA BEMIECTBA (MPU OOBIYHBIX CKOPOCTSAX JBUKEHUA UYACTUIL B

CIIOBHUAX XUMHYECKHUX PEAKIIUH ), TOAITOMY IIPABUJILHEE TOBOPHUTE ' MOJIEKVIIApHAL Macca'.
y MY y

Metoasl omnpenenennsi. lVcropuuecku mepBeiii wmeTon (oOocHOBaHHBINM —uccnegoBanusamu  C.
Kannumnapo nu A. ABoragpo) npennoxer K. droma B 1827 u 3akmodancs B U3MEPEHUN IUIOTHOCTH

FH,?.DDGPHBHLD{ BCHICCTB OTHOCHUTCIBHO BOOOPOOHOTO Td3d, MOJEIPpHAA MdCCAd KOTOPOTrO IPHHHUMAIACH

AOKYMEHT NOAMNUCAH " "
[IEPBOHAYAILHERABHABNA0AENIE [TEPEX01a K KUCIOPOIHON €IHMHULIE U3MEPEHUH MOJIEKYIAPHBIX U

Ceptucukar: 2C0000043E9ABBBI52205E7BAS00060000043E .
AFOMHBIX UMACEsa Farddhbcalipos(aIETYIONIMKA  3TA  PA3BUTHA  OKCIIEPUMEHTAIBHBIX  BO3MOKHOCTEH

ﬂHpE,I[E‘I[E‘H’HH MQHEK}’HﬂpHﬂﬁ MACCEI 3aKJIHOYAJICA B HCCICTOBAHHMH KIHITIKO CTEﬁ H pﬂCTEﬂpﬂE HE JIE'T}”—IIE
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U HE AUCCOLMUPYIOIMIMX BENIECTB NYTEM W3MEPEHUSA KOJIMTATUBHBIX CBOMCTB (TO €CTh 3aBHCAIINX
TOJIBKO OT YMCJId PACTBOPEHHEBIX YACTHUI[) - OCMOTHYECKOTO NABJICHUWA, MOHWKEHWUA NABJICHHA Iapa,
MOHWKEHUS TOYKH 3aMep3aHud (KPUOCKOTMA) W MOBBIIIEHUA TOUYKM KHOEHUS (20yIMOCKOITHA)
PacTBOPOB MO CPABHEHUIO C YUCTBIM pacTBOpUTENEM. (OCHOBHBIM METOAOM ONPENEIEHUS ATOMHBIX M
MOJICKYJIAPHBIX MAacC JETY4MX BELIECTB ABIACTCA Mdacc-chekmpomempus. 4 uCcaenoBaHus CMECH
coequHeHU  S(P(EKTUBHO  HCHOJB30BAHUE  Xpomamo-macc-cnekmpomempuu.  Ilpm  manon
WHTEHCUBHOCTH ITHMKd MOJIEKYJLIPHOTO WOHA HPUMEHAIOT 3(PPy3mOMETpUUECKHE IMPUCTABKU K MAaccC-
cnekTpomerpam. P Py3nOMETPUUECKHIT COCOO OCHOBAH HA TOM, 4TO CKOpPOCTh BEITEKAHWUA rasd B
BAKYYM W3 KaMepel 4Yepe3 OTBEpPCTHE, AUAMETP KOTOPOTO 3HAUYUTEIEHO MEHBIIE CPEIHErO MOYTH
cBOOOAHOrO mpodera MONEKynsl, 00PaTHO HNPOMOPIMOHATIEHA KBAAPATHOMY KOPHIO W3 MOJIEKYIAPHOU
MACCBl BEMIECTBA; CKOPOCTh BBITEKAHWA KOHTPOJIMPYIOT MO M3MEHEHHIO MaBICHWA B Kamepe.
MonekynapHas Macca I€Ty4ux COCOMHEHUH ONPEAEIIA0T TAKKE METOIAMH ra30BOM Xxpomarorpaduu ¢
razoBelMu  Becamm Mapruna. Ilocmennmne wu3mepA0T CKOPOCTH IIEPEMENIEHHMA Tra3a B KaHAJE,
COEIUHAIONIEM TPYOKH, O KOTOPEIM TEKYT ra3-HOCHUTENb U a3 U3 XpoMarorpa@uuecko KOJIOHKH, 4TO
MO3BOJAET ONPENENATh PA3HULY IUJIOTHOCTEH STHX Tda30B, 3aBHUCANIYI0 OT MOJEKYIAPHOM MACCHI
MCCIEqYEMOro BeniecTBa. MonekymipHyo MacCcy M3MEPAIOT i1 MACHTH(PUKAIMN XUM. COETUHEHUI,
O yCTAHOBJIEHWUS COAEPKAHWA OTACIBHBIX HYKIMIOB B COEOUHEHMAX, HAOpPpUMEP B BOJE,
UCIIOJIL3YEMOM B ATOMHBIX JHEPreTHUECKUX YCTAHOBKAX, a4 TAKKE HPU HCCIECIOBAHWA W CHHTE3E
BBICOKOMOJIEKYJIAPHBIX COEOUHEHWUH, CBOMCTBA KOTOPBIX CYMIECTBEHHO 3aBUCAT OT MX MOIEKYIAPHOU
maccel. CpenHue 3HAYEHHUA MOJEKYIAPHBIX MAcC MNOIUMEPOB YCTAHABIMBAKOT C  IMOMOIMIBIO
MEPEYNCICHHBIX BBINIE METOMOB, OCHOBAHHBIX HA KOJUINTATUBHEIX CBOMCTBAaxX pa30aBIICHHEIX
pacTBOPOB, MO YHCIY JBOMHBEIX CBA3EH ('MATKUM' O30HOJIM30M) WIN (PYHKIMOHAJIBHEIX TPy
(MeTomaMu (QYHKIIMOHAILHOTO AHAIN34d), 4 TAKKE MO0 TAKUM CBOMCTBAM MX PACTBOPOB, KAK BA3KOCTE,
ceeropaccesHue. (CpenHue 3HAUEHWA MONEKYJIAPHBIX MACC  IMOJMMEPOB  BBICOKOM  CTEIEHHU

MOJIMMEPHU3ALMA OIIPENEIIAIOT M0 UX PEOIOTHYECKUM XapaKTEPUCTUKAM.

Odopyodosarie u Mamepuabl:

PeaktuBel, HEOOXOAUMEBIE )1 JAHHOW Pa0OTHI, BEICTABIIAIOT HA MOJKHU 1a00paTopHBIX CTONO0B. Penkue
PEAKTUBEI, KOHIEHTPUPOBAHHBIE KUCIOTH U MIENIOUYM, MMAXyYHE€ BENMIECTBA (HAIPUMEpP, CEPOBOTOPOT,
OpoMHasA BOJA U AP.) XPAHAT B BEITKHOM HIKA(y.

OcHOBHAA XMMHMYECKASA MOCYyId: NPOOUPKH (B IITATUBE), KOIOBI, XUMHUUECKHE CTAKAHBEI MOCIE padOTEI
TIIATENEHO BBIMBITH, BECHI C PAa3HOBECOM, IPUOOPEI, HUCIIOJIB3YEMAA IS INPOBEAECHUS OTIAEIbHBIX

naboparopHbIX padOT, BELOAETCA W CAAETCA YUCTaA T1a0OpaHTy.

Texnuka f:iezmmm OJTHeHUU 1aDopamopHoi__padomaul:
—@EWH@EW&@E%E%E&Wﬁ%HWqEKGﬁ DOCYIOU. OCTATKM pazOuTOM moCyasl yOupars ¢

e03YX0Ed eRCaHOpOBHA

IMOMOIILIO COBKA U MIETKH,
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-BC€ padOTEI, CBA3AHHBIE C BBIJCICHUEM ANOBUTHIX, JETYUMX W HENPUATHONMAXHYIIMX BEMIECTB,
MPOBOINTE B BEITSKHOM IIKA(Y;

-IPH OMPEIENECHUN 3aIaxa BEMIECTB OTBEPCTHUE COCyda AEp:KaTh HA paccroaHuu 25-30 cMm or muna,
HAITPaBJLAA K Ce0€ CTPYIO ra3a NOCTYIMATENBHEIMA IBHMKEHUAMH JIANOHU OT OTBEPCTH K JINILY;

-IPM HAJIMBAHWHM PEAKTUBOB HE HAKIOHATHCA HAI COCyAOM BO H30ekaHue momamaHusa OpeI3r WIIH
JACTHI] HA U0 UM OJEKAY. IPU pa30aBIeHUN KOHIEHTPUPOBAHHEIX KUCIOT BIMBATE KUCIOTY B BOJY,
HO HE HA00OPOT;

-IIPH HATPEBAHUM NPOOMPKU HE NEPKATH €€ OTBEPCTUEM K Ce0€ MM B CTOPOHY COCENA. HE HAKIOHATECA
HAl HArPEBAEMOU KHUIKOCTBI0 BO M30€kaHne nonaganusa €€ Ha N0, PyKU UIH ONEKIY;

-TOPSIYUE MPEIMETEl MOKHO CTABUTH TOJBKO HA aCOECTOBBIM KAapTOH, aCOECTUPOBAHHYIO CETKY HWJIH
OPYTYIO CHEIUATBHYIO ITOCTABKY;

-HEJb35 NOJIB30BATHECA IEKTPONpudopamu 0€3 COOTBETCTBYIOMIETO MHCTPYKTAXKA. TP BKIFOUEHUH UX B
CETh HEJIb3A IEPKAThCA 3d METAJUVIMYECKUE ITPEAMETEL (TPYOBI, KPaHBI U T.II.). 3AMPEMIAECTCA BKIIOYATh 1
BBIKJIFOYATE JJIEKTPONMPUOOPEl MOKPBIMHM PyKaMu, a TakKKe€ II0JIB30BATECA HEUCIPABHEIMUA HJIA
MMEIOIIUMHI OTOJIEHHEIE NPOBOAA MpuOOpaMu;

-3aMpenIaeTCs TPUHUMATE MUOTY B XUMHUYIECKOU 1a00paTOpUM U MUTE BOAY U3 TA00PATOPHOU MOCYARI. -
-KATETOPUUECKH 3AMPENIAeTCa MPOOOBATh PEAKTUBEI HA BKYC;

-IIPU ITONMAJAHWM HA JIALO WJIM PYKH OpBI3I KOHIEHTPUPOBAHHBEIX KHCIOT MHOCIE CMBIBAHWA BOIOHN
MPOMBITH CIA0BIM PACTBOPOM COIBI. NIEIOYbL CIEAYET CMBIBATH OO TEX IOP, IMOKA Y4ACTOK KOXKH, HA
KOTOPBIM OHA MOMAJIA, HE MEPECTAHET OBITh CKONB3KUM; 3aTEM MPOMBITh CIA0BIM PACTBOPOM YKCYCHOU
KUCJIOTEl U HAJOMWUTh MOBA3KY M3 BAaThl, CMOYEHHOU 3%-HBIM pacTBOPOM I€pMaHraHara kKamisa (u3
anTeuKku B 1a00paHTCKOU Kaenpsl);

-II0 OKOHYAHUU PA0OTEI BEIKIIOUUTE U3 CETH BCE JIEKTPONPUOOPE], MEPEKPBITE NOAAYy rd3a U BOALL B
naboparopuro u yopars pabouee MECTO;

-000 BCEX HECUACTHBIX CIyYadaX HEMEIJIEHHO COO0MIATE MPEnoaaBaTeIo Wi J1adopaHTy.

Ilpaxmuueckasn 4acmo:

MonekynspHyro Maccy IMOKCHIIA YTIEPOAA MOKHO OMPEAESTUTE TPEMS CITOCODAMMU:
a) OO0 OTHOCUTEIBbHOM IIOTHOCTH Ta3a Mcpz = 1 * Mgz (1), roe

Moz — MOIEKyIIApHAS Macca TMOKCHUIA YTIEPOaa;

Mgo3j— MOneKymsapHas Macca BO3ayxa, paBHag 29 a.e.m.;

J1 — miotnocts CO; MO OTHOMIEHUIO K BO3OYXY.

b) mo momapuomy 00BéMY CO; 22.4 ® mcoa (2). 116

MC'DE:

AOKYMEHT MNOANMCAH A
SNEKTPOHHOW NOAMNWMCLIO

CepmdukdN g0 MBTCABTHORETERA) YPIIOPOJa, T ;

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

V  — 066éM CO, IpH HOPMATHHEIX YCIOBHAX, CM- |
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224 — 00Bém | T/ Mmona moOoro raza npu Hopmaneueix yenopuax (0°C, 101,325 kI1a), n.

C) no ypaBHeHuro Menpneneesa-Knainmepona
_ mcoz RT . TIe
M

P — nmasnenue CO, B konOe, papnoe armocepuomy, klla;

V — 00B€m CO,, paBHBIN 00BEMY KOJIOHI, CME;

R — yHuBepcamsHasg ra30Bas mocTosHHAaA, paBHas 8,314 Jix/Mons e K

T — remneparypa, K.
Ilocneooeamenvrocms 6blnOIHEHUA PAOOMBL:
. 3akpeiTh nOpoOKOM CyxXywo KOOy, NOPUTOTOBIEHHYHO JIA0OPAHTOM [isi OMBITa. BOCKOBBIM
KapaHIamoM OTMETUTh HA KOJI0€ HMKHUM Kpaul mpoOku. B3BeCHTh HA TEXHMUECKUX BeCax KOJOy C
BO3a1yXOoM (m;). Onycture B k0a0y HA 1-2 MuHYTHE TPyOKy, MO KOTOPOU MAET TOK YITIEKUCIOrO rasa.
3areM IMOJHECTH K OTBEPCTHUIO TPYOKHU TOPANIIYIO JIYUUHKY: €CIIH OHA FACHET, 3HAYNUT KOJI0a ITOJTHOCTEIO
3QITOJTHEHA YTJIEKUCIBIM Ta30M. 3aKpPbITh KOnOy mpoOKOM OO0 METKH U B3BECUTh (m;). Emé pas
3aQII0JIHUTH KOJOY Ta30M M B3BECUTE (M3). PE3ynbpTaTel 5TUX IBYX B3BEIIMBAHUMI HE JTOJIKHBI OTJIMYATHCA

oonee wem Ha 0,0 1r. J/lma pacu€roB UCMOIL30BATE CPETHUE TAHHBIE.

2.  Bruurs BOay B KO0y 10 METKH, 3aTEM NEPENUTE €€ B MEPHBIN HWJINHAP U U3MEPUTE 00BEM BOIBI
(KoaOmI) - V.
3.  3ammcars Temneparypy (t°C) u gaBnenue P, mpu KOTOPBIX TPOBOISAT OIIBIT.

4.  IlpousBecTu pacuérsl:

- npuBeCTH 00BEM KONOEI - V K 00B€MY IpU HOPMAIBHEIX YCIOBUAX V)

- OMpEeAenuThH MACCy BO3AYyXa B KOIOE Mgy, CaUTAA Maccy 1 Bozayxa pasnoit 1,293 r;
~  HAUTH MAcCy CaMOM KOIOEI ¢ MPOOKON My,

~  ONpEenenuTh MACCY YIIEKUCIOTO ra3a Mg, -

YCmoBUA M PE3YIBTATEL OIBITA 3aHECTU B TAOMMITY.

Macca koa0EI ¢ Macca ko0a0m1 ¢ Vomn | t°C P, klla | Vo,Mm | Mgesy Myon6 Mco-
BO3YyXOM m,T CO; (ma+ m3)/2 -

mcp‘ I

5. Paccuurars MONEKYIPHYIO MACCy Auokcuaa yraepoaa mo ¢popmynam (1), (2), (3). Hauitu cpennee

3HaueHue. OnpenenuTs OTHOCUTEIRHYIO OMOKY TI0 (hopmyrie

,EI,DK?%HT[M&NM:AH 100%
Omndka, 2= biO ’
CepTudmkar: 2C0000043E9ABSB952205E7BA500060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

rae 44 — nEeUCTBUTENBHOE 3HAYEHHUE MOJIEKYJIAPHOU Maccel CO».
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Ipebosanua K oghopmiienuio 1adopamopHoil padomst 4 omuemy:

l.Beimonmuenue maboparopHBIX padOT CONMPOBOKAAIOT 3amucaMu B jadoparopHom kypHane. Ha
TUTYABHOM JHUCTE 1a00paTOpPHOrO KYpHAIA OOMKHBEI OBITH NMPENCTABJICHBI: HA3BAHUE YHUBEPCHUTETA,
(haMIINA 1 MTHULIMAJTEL YUAIErocs, HOMEP Kypca U TPYIITbl, Y4eOHBINA ro1.

2.0TueTr 0 BRITOJHEHHOH TA00paTOPHOI padOTe AOKEH COOEPKATH CIEAVIONE CBEIECHMA:

*HOMED padOTHL U €€ HA3BAHUE,

*1aTy BEIITOTHEHUA PAOOTHI;

*I1E€]b PAOOTHI;

*000pyIOBAHUE M MATEPUAIIHI;

*KPATKOE TEOPETUUYECKOE OMICAHUE;

*HOMED U HA3BAHWE OTBITA;

*KpATKOE OMUCAHUE X0Aa padOTHI ¢ YKa3aHUEM YCIOBHII POBENCHUSA OIBITA;

*PUCYHKH U CXEMBI UCIOJIb3YEMEIX TPHOOPOB;

*HA0JTI0 JCHH

*YPABHEHU S MTPOTEKAIONINX PEAKIINM;

*pacuérel, TAOMIIEL, TpadKi;

*BEIBOIBI.

3.JIaboparopHbIN KyPHAI HYKHO BECTH UUCTO U AKKYPATHO, 3aITUCU JOJIKHEL OBITE JIAKOHHUUYHBIMUA.
4.014€t 0 mpoBenEHHOU padOTE NPOBEPAET U NOAMUCHIBAET MPEIOIABATEND.

5.K cmaue 3auéra nmo nadoparopHOMY HOPAKTUKYMY MOOMYCKAIOTCSA CTYAEHTHI, BBINOJIHUBIIME H
MOAMMCABIINE Y MPENOAaBareisi BCE TOMAIIHME M J1a0oparopHele padOTHI, CAABIIME KOJUIOKBHUYMEL,
AKTUBHO YUaCTBOBABIINE B padOTE CEMHUHAPOB.

6.CTyneHTEl, MOJIYUUBIINE 3a4€T MO JIA0OPATOPHOMY IIPAKTUKYMY, JOMYCKAIOTCA K CIA4e SK3aMEHA IT0
KypCy HEOPraHMIECKON XUMHIH.

Koumpoashbie gonpocwl :

I OchHOBHEIE NOHATHA: XHUMHUYECKUM OJIEMEHT, arOM, MOJIEKYJIAd, OTHOCHUTENIbHAsA aroOMHAasA W
MOJIEKYJISIPHAS Macca.
2.IIpocroe u Cn1oKHOE BEMIECTBO.
3. KomuuecTtBo Bemiecrsa, MOIb, MOJIIPHAsA MAacca, SKBUBAJIEHT, MOJLIPHAA MAacCa OSKBUBAJICHTA.
4.OCHOBHBIE KOJMMUECTBEHHBIE 3aKOHBI XUMHH: 3aKOH ITOCTOSHCTBA COCTAaBA, 3aKOH SKBUBAJIEHTOB,
3aKOH KPATHBIX OTHOIIEHUH.
5.Metoas! onpeaeneHus MOJIEKYIIPHOU 1 ATOMHOW MACCHL.
NOKYMEHT MOGNVCAH JlabopaTopHas padora Ne 4
ANEKTPOHHOW MOAMNMChIO

Ceprucbmar:  2C0000043E9AB8R52205E7BAS000seMA K OMILIe KCHbIE COeTHHEeHHUA

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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.,
Lenv padompi: TTonyuenne akBakOMIICKCOB, peakiu TepMosmsa. [Tonyuenune aksakommiekcos Cu™

) o
Ni™, Cr3+, [IOJIYUEHHWE W CBOHCTBA THUIAPOKCOKOMIUIEKCOB OJI0BA H XpOMa, IIOJIYUCHUE
AMUHOKOMIUIEKCOB M AIUJOKOMIUIEKCOB, U3YUEHNUE JBOMHBIX CONEM.

Dopmupyemovle komnemenuuu: YK-1; OIIK-2.

TeopemuuecKkas uacmb:

KoMIuiekcHbIe COeJHHEHHSI S5TO MOJIEKYJIAPHBIE WM WOHHBIE COEOUHEHMA, 00pa3yrommecs MyTeM
NPUCOEANHEHNUS K aTOMy WIM WOHY METAIA WM HEMETAllad, HEUTPAJIBHBEIX MOJIEKYJ WIM IPYTUX
MOHOB. OHU CIOCOOHEI CYNIECTBOBATh KAK B KPUCTAILJIE, TAK U B PACTBOPE.

OcHOBHBIE MOJTI0:KeHUAS H TIOHATHS KOOPINHAIHOHHON TeOpHH.

Jlna oOBsACHEHNA CTPOEHUS U CBOMCTB KOMIUIEKCHBIX coenuHeHuil B 1893 r. mBenapckum XuMUKoMm A
Bepuepom Oputa mpenmokeHa KOOPAWHAIIMOHHAS TEOPUA B KOTOPYIO OH BBEJI JBAa IMOHATHA: O
KOOPAMHAIIMU 1 O MOOOYHOUN BAJIEHTHOCTH.

[To Bepuepy erasnou earenmuocmupio HA3BIBAETCA BAIEHTHOCTE ITOCPEACTBOM KOTOPOM COEIUHAOTCA
aTOMBI C 00pa30BaHUEM MPOCTHIX COEAWHEHUI, TOTIUHAIONIUX CS TEOPUHU

BAJIEHTHOCTHU. HO, ucuepnas riaBHyro BAJE€HTHOCTh, 4TOM CHOCOOEH, KAk MPAaBUIO, K JAITLHEHIIEMY
OPUCOETUHEHUIO 34 CUET HOOOYHOU 8WIECHMHOCMU, B PE3yNbTATE MPOIBICHUA KOTOPOU U 00Opa3zyercs
KOMIIJIEKCHOE COEIMHEHHE.

[Ton mericTBueM Cul rmaBHOU U MOOOYHOM BAJIEHTHOCTH ATOMBI CTPEMATCS PABHOMEPHO OKPYIKUTE CEO
MOHAMU WJIN MOJIEKYIaMU W ABJAIOTCA TAKUM 00pa3oM NLEHTPOM HOPUTSKEHHA. lakue aToMel
HA3BEIBAIOTCA  YCHMPATbHbIMU — WIU  KOMHIekcoobpazogamensamu.  VOHBI  WmM  MOJEKYIIHL,
HEMMOCPEICTBEHHO CBA3AHHBIE C KOMILIEKCO00OpAa30BaTeIeM, HA3bIBAOTCA IUSAHOAMU.

[TocpencTBOM TrnaBHOM BAJEHTHOCTH MNPUCOEOUHAIOTCA JUTAHABI WOHEI, & HOCPEACTBOM HOOOYHOU
BAJIEHTHOCTHU — MOHBEI ¥ MOJIEKYJIBL.

[Ipurskenne muranng K KOMILIEKCOOOPA30BATEMIO0 HA3BIBAETCS KOOPOWHAIIMEN, a4 YUCIO JIMTAH —
KOOPINHAIIMOHHBIM YUCIOM KOMILIEKCO00pa3oBaTes.

MoxHO cka3aTh, UTO KOMIUIEKCHBIE COEIUHEHMSA 5TO COEOUHEHUS, MOJEKYIbl KOTOPBIX COCTOAT U3
IEHTPATBHOT0 aTOMa (MM MOHA) HEMOCPENCTBEHHO CBA3AHHOTO C OHpEeneaéHHBIM YUCIOM OPYTHUX
MOJIEKYJT WJTU MOHOB, HA3BIBAEMBIX JIMTAHTAMH.

B pom komruiekcooOpaszosareneil damie BCEro BEICTYIAIOT KATHOHLI METaIOB (Co™, Pt*, Cr*,
Cu™Au™ u ap.)

B kagecrse muranmos moryt BeicTynaTs woHel Cl, CN', NCS', NO;, OH, SOf’ TAK U HEUTPATBHBIE
monexkynsl NHjz, HoO, amMmunb1, aMUHOKUCIIOTEL, CIIAPTHI, THOCOUPTEHL, PH3, adupsr.

Hucsi0 KOOPIMHANMGHHRXMEKE, 3aHIMACMbIX JIMTAHIOM OKOJIO KOMIUIEKCOOOpa30Baresis, Ha3bBaCTCs

ANEKTPOHHOW MOAMNMCHIO
ERQTKOQRO UHAY I OHHOHREA KOC AT MALOOSH M AMHOCMb 10,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jluranael, OPUCOEIMHEHHBIE K KOMIUIEKCOOOpA30BATEMIO OOHOW CBA3BIO, 3aHUMAIOT  OJHO
KOOpAUHAIIMOHHOE€ MeCTh u HaspBarTca monoaeHtarueimu (Cl, CN, NCS'). Ecm xe nurann
NPUCOEANHEH K KOMIUIEKCOOOPA30BATEMO IMOCPEACTBOM HECKOIBKHAX CBA3EH, TO OH SBJIAETCA
moauaeHTaTHEIM. Harmpumep: SOf’ \ COf'ﬂBﬂHmTCH OMIEeHTATHBIMH.

KommiekcooOpa3oBarens U JTMraHabl COCTABIIAIOT GHYMPEHHIOW cepy COCNUHEHU WM KOMIUJIEKC (B
(popMysIax KOMIIJIEKC 3aKJIH0YAIOT B KBaAgparTHeIe CKOOKM). MOHEI, HE CBA3aHHBIE HEMOCPENCTBEHHO C
KOMILIEK COOOpa3BareneM, COCTABIIOT GHEUHIOI KOOPOUHAYUOHHYIO cepy.

HMonsl BHemHEN c(epsl CBA3aHBI MEHEE MPOYHO IO CPABHEHUIO C JIMTAHAAMH W IPOCTPAHCTBEHHO
yIAIEHBI OT KOMILIEKCoOOpa3zoBarena. OHM JIETKO 3aMEenIaroTCsa APYTUMA HOHAMHA B BOJAHBIX PACTBOPAX.
Hanpumep, B coenmnennu Kiz[Fe(CN)g] kommnekcooOpazoBarenem sABIsSETCA Fe*?. murammamu - CN.
JIBa nmuranma mpUCOEIUHEHBI 34 CUET TIABHOM BAJIEHTHOCTH, a4 4 — 3a cueT moOOYHON BAJIEHTHOCTH,
CJIEAOBATEIHLHO KOOPAMHAIMOHHOE YUACIO PABHO 6.

1 -
Hou Fe™* ¢ muranmamu CN™ COCTABISIOT 6HYMpeHHIOW cghepy wiu Komniekc, a noHsl K'' BHEHIHIOH0

KOOPAUHAITHOHHYIO cepy:

K |

-
Kak npaBumo KOOPAMHAIMOHHOE YKCIO PABHO YIABOCHHOMY 3apsAny KAaTHOHA METAIIA, HAIPUMED:
OTHO3APATHBIE KATHOHBI UMEIOT KOOPAWMHAIIMOHHOE YHUCIIO paBHOE 2, 2-X 3apAnHsie — 4, a 3-X 3apsAaHEIE
— 6. ecnu OSIEMEHT MOPOABIMAET IEPEMEHHYI0 CTENEHb OKHUCIEHMSA, TO C YBEIMYEHHEM €€
KOOPAUHAITMOHHOE 9HCI0 pacteT. JIaa HEKOTOPEIX KOMITJIEKCO00PAa30BaTenel KOOPAMHAIIMOHHOE YU CIIO
ABIAETCA NOCTOAHHBIM, HAPUMED: C0+3, Pt+4, Cr™ umerot KOOPAMHAIIMOHHOE YHMCIIO PABHOE 6, Y HOHOB
B+3, Be+2, Cu'™ , Au™ KOOPAUHAIITMOHHOE YHMCJIO paBHO 4. i OONBIIMHCTBA MOHOB KOOPOUHAIIMOHHOE
UUCIO0 fABJIAETCA MEPEMEHHBIM M 3aBUCUT OT HOPUPOABI MOHOB BHEMIHEM C(PEPHI U OT YCIOBUU

00pa30BAHUS KOMITJIEKCOB.

Kimaccn(pukarms KOMIUIEK CHBIX COEIMHEHUN MTPOBOOUTCA MO PA3TMUHBIM IMTPU3HAKAM.
1. Ilo 3apany KOMILIEKCHOTO MOHA PA3JIMYAIOT:
2
-katnoHHbeie [Cu(NH3)4]"

-aamnonuse [Co(NO3)g]™
-ueifrpamsusie [Pt(NH;)Cly]’

2. Ilo xapakrepy mTUranaoB pa3andaroT:
AOKYMEHT MOANMCAH

Cu%mﬁmﬂﬁ NOAMNUCHIO
'@%%%L«LT: 8B952205E7BA500060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

~aMMHUHO-|Cu(NH3)4]SO4
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-aruno- K[ Cu(Cl)4]
-ruapokco-K;[Cu(OH)4]

[To crpykrype BHyTpeHHEH C(Eepsl pa3nuyaroT BHYTPUKOMIUIEKCHBIE (IMKJIMYECKHUE) COEINHEHUS.
Hanpumep, B KMBOM OpPraHu3Me BCTPEUYAOTCA KIENIHEBUIHBIE (XEIATHHIE) MATHYJICHHBIE UK. OHH
00pa3yroTca KaTHOHOM METAUIa U (-aMHUHOKHCIOTaMU. K HUM OTHOCATCSA TEMOTJIOOWH, XI10poduim,

BUTAMHH B .

[Tpu cocrapnennu Ha3BAHUA KOMIUIEKCHBIX COEQUHEHHUN PYKOBOACTBYIOTCA CAEAYIOIMMH IIPABWIAMMU:

- CHAYaJIa HA3BIBAIOT BHYTPEHHIOKO Cpepy;

- COCTABHBIE YACTH €€ HA3BIBAIOT B CIEOYIONIEH MOCIENOBATEIBHOCTH: JUTAHABl AHUOHBI, JTUTAHIEI —
MOJIEKYIBL, KOMIIJIEKCO00Pa30BaTeb. 3AMUCHBAIOT (POPMyny B 00paTHON MOCIEA0BATENBHOCTH.

- K HA3BAHMUAM JIMTAHIOB — HOHOB no0aBmoT okoHdanue «o» (Clxmopo-, CN1mano-). Heirrpansaeie
MOJIEKYJIBI COXPAHAIOT CBOM HA3BaHUA, 3a uCkiaroyeHnem H,O — akso, NH3; — amun.

- UACJIO JTUTAH0B YKA3BIBAIOT IPEYECKUMH UMCIUTEIBHEIMA: U, TPU-, TETPa-, IEHTa~-, FEKCa- U T.[I.

- B MOCIENHIOI0 OUEPENb HA3BIBAIOT MOHBI BHELIHEN C(EPHL.

[Tpumep: katnonusre —[Cu(NHj3)4 |SO4— Terpaammvumnokymnpar (II) cynsdar;

annoHHBIE — Naz|Co(NO,)¢] —TexcanurpokoOonsrar (I11I) narpus;

neurpamsaeie | Pt(NH;) |Cl, - nuximopoamaMyviiHOIIaTHHA.

Odopyoosanue u Mamepuabl:

PeaktuBel, HEOOXOAMMEBIE )1 JAaHHOW Pa0OTHI, BRICTABJIAIOT HA MOJKHU 1a00paTOpHBIX CTONOB. Penkue
PEAKTHUBEI, KOHIIEHTPUPOBAHHBIE KHUCIOTHL U MIENOYM, MAXy4IUe BEMIECTBA (HAMPUMEp, CEPOBOAOPO,
OpoMHas BOOA U Op.) XPAHAT B BEITSKHOM HIKA(Y.

OcHOBHAA XMMHMUYECKAS MOCYIA: NPOOUPKH (B IITATUBE), KOTOBI, XUMHUUECKHE CTAKAHBI MOCIE padOTHI
TOIATEAEHO BBIMEITB, BECHI C PA3HOBECOM, HPUOOPEI, HUCIOIB3YEMAasAs I MPOBEACHUS OTIAEIbHBIX
nabopaTopHEIX padOT, BELOACTCA M CAAETCA YUCTaA 1a00paHTy.

Texnuka 0e3onacHocHu RPU GbINOJIHEHUU J1a0opamopHoll_padonibl:

-AKKYpaTHO 00panmiareCA CO CTEKIAHHOW XMMHUYECKOM MOCYAOM. OCTATKU PazOUTOMN moCynsl yOupars C

IIOMOMIBIO COBKA W MIETKH,

-BCE€ pabOTEI, CBA3AHHBEIE C BBIJCICHUEM AJOBHUTHIX, JETYUYMX WM HENPUATHOMAXHYIIUX BEMIECTB,
MPOBOINTE B BEITSKHOM IIKA(Y;

-IPH OMPENENEHUN 3aIaxa BEMIECTB OTBEPCTHE COCyda AEep:kaTh HA paccroaHuu 25-30 cMm or muna,
HAITPaBJLAA K Ce0€ CTPYIO ra3a NOCTYIMATENBHEIMA IBHMKEHUAMH JIANOHU OT OTBEPCTH K JINILY;

-IIPM HAJIWBAHWUM PEAKTUBOB HE HAKJIOHATHCA HAA COCYIOM BO H30€kaHue MOMamaHusA OpBI3T I

AOKYMEHT MMOAMWCAH
JACTHI] Ha JMI@HIRDOIERAIIVTPR pa30aBIeHUN KOHIIEHTPUPOBAHHEIX KHCIOT BIUBATE KUCIOTY B BOAY,

Ceptudomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
}mamaﬂ@mqﬂpa TateAHa AnekcaHgpoBHa
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-IIPU HATPEBAHUM OPOOUPKU HE OEPKATE €€ OTBEPCTHEM K C€0€ MM B CTOPOHY COCEAA. HE HAKIOHATHCA
HAJ HArpeBaeMOU KHUIKOCTEI0 BO M30€kaHne rmonaganusa €€ Ha JIN0, PYKU WIH ONEKIY;

-TOPSIYUE MPEIMETHEI MOKHO CTABUTh TOJBKO HA aCOECTOBBIM KAapTOH, aCOECTUPOBAHHYIO CETKY HWJIH
OPYTYIO CHEIUAIBHYIO ITOICTABKY;

-HEJb35 NOJIb30BATHCA HIEKTPONIPUOOpaMu 0€3 COOTBETCTBYIONMIETO MHCTPYKTAKA. TIPH BKIIOYEHNH HX B
CETh HEJIb3A IEPKATHCA 3d METAUIMUECKUE NPEAMETHI (TPYOBI, KPAHBI U T.II.). 3aNPENIIAETCS BKIFOUATE U
BBIKJIFOYATE JJIEKTPONPUOOPEI MOKPBIMH PyKaMu, a TaKK€ II0JIb30BATECA HEUCIPABHEIMUA HJIA
MMEIOIIUMHI OTOJIEHHEIE NPOBO 1A TpUOOpamMu;

-3aMpenIaeTcs TPUHUMATE MUNTY B XUMHUYECKOU 1a00paTopuu U MUTh BOAY U3 JIA0OOPATOPHON MOCYIHL. -
-KATETOPUUECKH 3aIMpeniaeTcsa npoOdOBaTh PEAKTUBEI HA BKYC;

-IPU MTOMATAHWN HA JIALO0 WJIM PYKH OPBIRI KOHIIEHTPUPOBAHHBEIX KHCIOT HOCIE CMBIBAHWA BOIOMN
MPOMBITE CIA0BIM PACTBOPOM COABI. MIETOUB CIEAYET CMBIBATH OO TEX MOP, MOKA y4ACTOK KOXKH, HA
KOTOPEIM OHA MOITAJIA, HE MEPECTAHET OBITh CKONB3KUM; 3aTEM HPOMEITE CIA0BIM PACTBOPOM YKCYCHOMU
KUCJIOTEl M HAJOMWUTh MOBA3KY M3 BAaThl, CMOYEHHOU 3%-HEIM pacTBOPOM I€PMaHraHara Kamisa (u3
AnTEUKH B 1a0OPAHTCKOU Kadeapel);

-II0 OKOHYAHUU PAOOTHI BEIKIIOUYUTE M3 CETH BCE AIEKTPONPUOOPEI, MEPEKPHITH MOIATy ra3a U BOJBI B
naboparoputro u yopars pabouee MecTo;

-000 BCEX HECUACTHEBIX CIIy4asX HEMEIJIEHHO COOOMIATE MPENOaaBaTEeIIIo WK JIAa00PaHTy.
IlIpakmuueckas uacns:

OnbiT Nel. [Tonyuenne akBakOMILIEKCOB.

Harpeitte B (apdopoBoii gameuke HEOONBNIOE KOJMMYECTBO KPUCTALIOTHApATA Cyib(ara Mmemm.
OrmersTe uBer Oe3BomuHou comm. llocne oxmaxnmenusa comm (¢gapdopoByr damky MOKHO OpaTs
pykamu) nmpubaBeTe Boxy. Mamenenuwe npera cBa3aHHO ¢ oOpazoBaHuem akBakoMmruiekca. [lomoOHbre
Omepanuy NpoAEnanTe ¢ KPUCTALIOTHAPATAMH CYIIb(paTa HUKEN A, XIopuaa xpoma. Hanummre peakimm
Tepmosm3a i Gpopmyisl aksakommiekcos Cu, Ni™", Cr'.

Onbir Ne2. B (apdopoBoit uameuke HEOOJBIIOE KOMWUECTBO KPUCTAUIOB XJIOpHUAA KoDameTa
PACTBOPUTE B HECKOJNBKMX KAIUIIX KOHIIEHTPHPOBAHHOW COJIHOW KUCIOTHI (OCTOPOKHO C KUCIOTOM,
ONBIT TPOBOAUTH IOA TATOM). OTMETBETE OKpACKy pacTBOpa, KOTOpas BEI3BaHA 00paszoBaHUEM
TETPaxI0pPKO0OIETOBOM KUCIOTEL. [Ipu pazbdaBnenne noaydeHHOro0 pacTBOpa BOJOU OKPACKA MEHSAETCA
HA PO30BYIO, XAPAKTEPHYIO IS THAPATUPOBAHHOTO MOHA KoOameTa. Hamummre ypaBHeHUs peakiuil.
OnbiT Ne3. [Tonygenne ruspoKCOKOMITIEKCOB.

K pacrBopy comu nuHka npuOaBsTe pacTtBOp mignoun. OOpa3yronmiica 0CaaoK THAPOKCHIA B M30BITKE
mEMOTH PACTBORIEARAEHRARBRATIIACTCS B PACTBOPUMBIN THAPOKCOKOMIUIEKC. AHAIOTHYHO MOTYYHTE

SNEKTPOHHOW NOANWUCHIO
[ APOKCOKOMINICKORE cbIFONBTFEAA00500Ba HE XPOMA.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OnbiT Ned. [TonygeHne aMMHOKOMITIEKCOB.
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A. K pacrBopy cyneara mMeau NOCTENEHHO OPU NEPEMENIMBAHWU WA BCTPAXUBAHUM 100aBETE
pPacTBOp KOHIIEHTPHUPOBAHHOrO ammuaka. OOparuTte BHUMAaHWE HA TO, U4TO OOpasyrommiicsi CHUHHHU
0CaJ0K THUAPOKCHAA MEU B N30BITKE AMMHAKa PACTBOPAETCS BCIENCTBUE 00pa30BAaHUA PACTBOPHUMOTO
AMMHMAKATA MEIW. JTO CONPOBOKOAECTCA pe3kuM m3MmeHenuem npera. Mon rerpammammvmuamenn (1I)
MOKHO Pa3pymmTh no0aBiIeHUEM pacTtBopa cyiab(para Harpusa. O0wacHUTE, MOUEMY? 3TH K€ OIBITHI
OPOBEOUTE C PACTBOPOM COIH Ni™".

B. B pacrBope amMmaka xopomo pacrtBopsercsa xiaopun cepedpa. [lomyuure HemHOro ocanka xiopuna
cepeOpa m3 HuUTpara cepedpa M pacTBOPUTE €0 B HECKOJBKMX KAIUIAX KPEnmkoro ammmaka. M3
MOJY4EHHOTO pacTBOpa XJIOpHAA IHMAMMHHCEpPEOpa MOKHO BHOBB BEIJIEINTH XJIOpUZA cepedpa
nobaBmeHueM a3oTHOM KuUCIOTHL. [louemy sT0 mpoumcxomur? Conu cepebpa OeQUIIMTHEI, MTO3TOMY
BBUIMBANTE X PACTBOPEI MOCIE MPOBEIEHHBIX OIBITOB B CIENHUATEHEIE OaHKU C STUKETKON "'Jlna cimBa
cepedpa ".

OnbiT NeS5. [Tonyuenne anuioKOMILIEKCOB.

A. Tlomyuure HEMHOTO OcCamka Xmopuaa cepebdpa, CIeuTe pacTBOp, a K 0CAIKy N00aBpTE MO KAIIAM
KOHIIEHTPUPOBAHHOM COJITHOM KUCHOTHI. OCamok pacTBOPUTCA B M3OBITKE KUCIOTHEI C 00pa3zoBaHueEM
TUXJIOPCEPEOPSTHHON KUCIOTHI.

b. K pacrBopy comm Hg2+ no0aBeTE MOHEMHOTY pacTBOopa Moauaa kanusa. Beimamaer ocamok vMommunaa
pryru, kKOTOpEIM B M30bITKE KI pacrBopserca ¢ oOpazoBanueMm OECUBETHOTO TETPAMOLOTHUIAPAPTHPAT
(I1)- nona.

B. K 1-2 mx pacropa comn Co”" 1no0GaBbTe MIEMOTKY KPHCTALIMYECKOTO POTAHMAA AMMOHMIIL
OOpaszyercs KOMILIEKCHBIN MOH KoOameTa cuHero usera. Ecmi pactBop pazbaBuTe BOOOM, TO OKpacka
W3MEHUTCA HA PO30BYIO, XaPAKTEPHYIO 11 AKBAKOMITIEKCOB KoOamsTa (1I).

I'. Ha pacrBop comu xkene3a (III) momencrByire B 0MHOU MPOOMpPKE pACTBOPOM MIENOUYH, 4 B APYIOH -
pactBopoM pomaHuaa amMmoHuA. OOBACHUTE NPOUCXOMAIIME ABJICHHUA. ITH PEAKIUM ITO3BOJAIOT
0OHApyKUBaTb B pPACTBOPAX HOHEI Fe’*. Ha pactBop rekcanuanogeppara (III) wkamma Takxe
MOOEUCTBYUTE pacTBOpPOM MmENOUN M poaaHuga ammoHusa. [louwemy BO BTOpOM crmydae MBI HE
HaOmMI0JaeM peaKkiil, XapakTEPHBIX I MOHA Fe’*9

Omnerr Ne6. J[BOMHEBIE COTH.

JIBoiinyto conp - amomokanueBsie KBacuel KoSOs- Al(SO4); - 24H,O moxHO pacemaTrpuBaTh Kak
KOMIUIEKCHOE COEIMHEHUE - OUCyab(paroamomuHar kamusa. B Tpu npoObupku HaAIENTE pacTBOP STOU
COJIM, B KAUECTBEHHOMN PEaKINH OMPEIEINTE, KAKUE HOHKI €CTh B ATOM PACTBOPE.

Hamiuue B pacTtBope HWOHA Kamud MOMKHO YCTAHOBUTH O00ABJICHUEM THAPOTApPTpaTa HATPUA
NaHC H4O¢. Tlppgaavesieieas HaTpUa KaameM o00pa3yercs HEPACTBOPHUMOE COEIWMHEHHE (0CAmOK

ANEKTPOHHOW MOAMNMCLIO
bpasyerTCACOBITPRe;s ECINECFeRIMMNIDIE MAT0YKOi moTepers creHkn mpodupku). Mon K™ mpomre

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OTKPBITE pacTBOpOM Nasz[Co(NOy)g|, Hms sToro k 1-2 M uCOBITYEMOTO pacTBOpa 100ABUTH HECKOIBKO
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Karmeab KOOATTHHHTPUTA HATpWA. BEIMamaer kenTslii ocamok koOampruHuTpura Kamms. Mon Al

. .
oOHapyx)uBaroT no0asiaeHueM meEnoun, o SO4~ ocakaaroT B BUAE Cynb(ara dapus.

Tpedosanus K oghopmienuto 1adopamopHoil padomsl U_omuemy:

l.Bermomuenue maboparopHeix padOT COMPOBOKAAIOT 3amucaMyd B jadoparopHom kypHaine. Ha

TUTYJABHOM JIMCTE Ta0OPATOPHOTO KYPHAJIA TOMKHEI OBITh MPENCTABICHEI: HA3BAHUE YHUBEPCHUTETA,
(paMIuTHA ¥ MTHULMATE YIanIerocsa, HOMEP Kypca U TPYIIIEL, YUEOHEIH TOf.

2.0TueT 0 BEIITOJIHEHHOH JIA00pAaTOPHOU padOTE NOJKEH CONEPKATE CIEAVIONNE CBEICHNA:

*HoMep paboTHI 1 €€ HA3BAHUE;

*1ATY BBIITOJTHEHUA PAOOTHI;

*11€]b PA0OTHI;

*000pYIOBAHUE M MATEPUAITHI;

*KPATKOE TEOPETUYIECKOE OMMCAHUE,;

*HOMEP U HA3BAHUE OITBITA;

*KPATKOE OIMMCAHNE X0a padOTE C YKA3aHUEM YCIIOBHM ITPOBENEHHS OMBITA;

*PUCYHKHU U CXEMBI UCHOIB3YEMBIX TPHOOPOB;

*HA0JTI0 JCHH A,

*YPABHEHUSA MPOTEKAIONINX PEAKIIH,

*pacu€rel, TAOMIEL, rpauKu;

*BBIBOIBI.

3.JIaboparopHeIl KyPHAJI HYKHO BECTH UMCTO M AKKYPATHO, 3AIMUCH JOIKHBI OBITH JIAKOHUIHBI M.
4.0t1uét 0 mpoBenéHHOU padoTe NPOBEPAET U NOAMUCHIBAET MPEIOIABATEND.

5.K cpmaue 3auéra nmo maboOpaTOpHOMY HOPAKTUKYMY OOMYCKAOTCA CTYACHTHI, BBINIOJHUBIINE U
MOAIMACABIIME Y NPENOJABATEN BCE AOMAmHWE U jnadoparopHblie padOTEHI, CAABIINE KOJUIOKBUYMEL,
AKTMBHO y4aCTBOBABIIHE B pad0OTE CEMHHAPOB.

6.CTyneHTHl, MOJIYUYUBIINE 3a49€T MO JIADOPATOPHOMY MPAKTHKYMY, JOIYCKAIOTCA K CIA4e HK3aMEHA IO

KypCy HEOPraHMUECKOW XUMUMU.

Koumpoashble gonpocut :

1 Kakoii BEIBOT MOKHO CAENATE O HPOYHOCTH JAHHOTO KOMITIEKCa’
2. Kak mpoTekaer qucconyanus TaKoro TUIa KOMIUIEKCHBIX COEIUHEHUN !

3. YCTOMUMBOCTE KOMIUIEKCHBIX COEIUHEHHUH B PACTBOPAX
Komriekcoobpa3yromnias cnocoOHOCTSE S-, p- ¥ d- 271eMEHTOB
Xapaxkrep XMMHUYECKOUN CBA3U B KOMIUIEKCHBIX COEIMHEHU X
CtpoeHue 3IEKTPOHHBIX 000I0UEK aTOMOB

IIMEKT P ORBERR O PNWERK

SNEKTPOHHOW NOAMNUCHLIO
Ceprudomkar: 2C0000043ESABBES52205E7BAS000600

Bnaneneu: Dayxosa ETI:HHE AnekcaHgpoBHa
emMa.

N ek

JladopaTopHnasi pabora Ne 5

L*

KOPOCTH XHMHYECCKHX peakKIIHH H XHMHYECCKOE paBHOBECHE. KarTaauns
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Ileny _padompi: VizyueHue 3aBUCUMOCTH CKOPOCTH PEAKIUM OT KOHIIEHTPAllUd PEaraHroB,

TEMIIEPATYPHI, CTEIEHH HM3MEIBUCHHUs BEIIECTBA, BJMAHWUA KaTaaM3aTOPOB Ha CKOPOCTH PEaKLIMH,
BJIMSIHUA PEAreHTOB U TEMIIEPATYPEI HA XUMHUYECKOE PABHOBECHE.

Dopmupyemovle komnemenuuu: YK-1; OIIK-2.

TeopemuuecKkas uacmb:

Ckopocmbilo peakyuu HA3BIBAETCA YUCIO0 AKTOB XWMHUYECKOTO B3aUMOJIEHCTBUSA, MPOUCXOISANIAX B
€IUHUIY BPEMEHU B €QUHUIE 00BEMA MPU TOMOTEHHBIX MPOMECCAX WA HA €AUHUIIE MOBEPXHOCTH MIPH

reTePOreHHBIX MPOIECCaX.

O cpemHen CKOPOCTHM XUMWYECKOW PEaKIuu CyOiaT 00 M3MEHEHMIO MOIAPHOW KOHIEHTPAI[AH

pEArupyroIIMX BEMIECTB 3d ONPEAEIEHHBIN MHTEPBAJI BPEMEHMU:

‘|?=i I:L_': _El:l
(f: - le

*

rae ¥ - cpemHsAs CKOPOCTh XUMUYECKOU PEAKIIUM; ¢ | — MOJIAPHASA KOHIIEHTPAIUA BEMIECTBA B MOMEHT T |
, C 2 — MOJIIPHAA KOHIEHTPAIUAS BENIECTBA B MOMEHT 7 2 . UCTMHHOM CKOPOCTHIO0 XUMHUECKOH PEAKIINHA B

,I[H,I-H-ILH?I MOMCHT HA3BIBACTCA MMEPBAA IMTPOU3BOIHAA KOHIICHTPAIIUH ITO BPCMCHH.

dc dc,.. AC oy s

'Ir':i—-;l':— LR — 4
ar ar ar

B romMoreHHo# cuCTeME_CKOPOCTh XMMUYECKOW PEAKIIMU 3aBUCUT OT OPUPOIBI PEATUPYIONINX BEMIECTB,

UX KOHIICHTPAIMHU, TEMIIEPATYpPhl, HAIUUMA KaTaau3aropa, MPUCYTCTBUA MPUMECEH M IPUPOIEI
pactBoputeia. B rereporenHon cucreme B3auMOOECHCTBUE OCYIIECTBILIETCS HA NOBEPXHOCTU pa3aeiia
pearupyronmMx BENIECTB, MOATOMY 3aBUCUT OT AU(P(Py3um BemiecTBa K MOBEPXHOCTH (Au(p(y3mOHHBIN
pexuM), a ecm quPy3us HE BIUMAET HA CKOPOCTh PEAKIMM (KMHETUYECKUH PEKUM), TO TPH MPOIUX
PABHBEIX YCIOBHAX YBEIMUYEHHUE MOBEPXHOCTH pa3Aena MOBBIIAET CKOPOCTh TETEPOTEHHON XUMHUECKON
peakimu. 3aBUCUMOCTE CKOPOCTH PEaKIMH OT KOHIEHTPAIUN OMPEAEIACTCS 3aKOHOM ACHCTBYIOIINX
macc (3akon I'ynpmOepra-Baare): ecimm xummueckas peaknus HWIOET B COOTBETCTBHHM €O
CTEXHOMETPUIECKUM YPABHEHHEM, TO CKOPOCTh PEAKIMU OPAMO IMPOMOPIUOHATBHA HPOU3BEIECHUIO
KOHIIEHTPAIU PEATUPYIONINX BEMIECTB B CTEIEHAX, PABHBIX CTEXMOMETPHUECKUM KOA(PPUIIMEHTaM B
YPaBHEHUH PEAKIIAH.

Jlna peakium 3anmucanHou B 00miem Buzae, r.e.: nA + mB — R + pD, ckopocts peakunu B

QKYMEHT NoarcAH
COOTBETCTBUH Q{%mﬁqm CEBMIOIIMX MACC BRIPA3UTCA CIEAYIOMMM 00pa3oM:

LepTUHqUKaT 2C0000043E9ABEB952205E7BAS00060000043E
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3neck [A] u [B] — MOnsipHEIE KOHIIEHTpAIIMKM PEATHUPYIONINX BEMIECTB B TAHHBIM MOMEHT BPEMEHU;

N U Mm - CTEXUOMETPUUYECKNE KOY(PPUIMEHTEI IPU pEATNPYIOMIMX BemlecTBax. Hanpumep, nma peakipm:

opsAaMas 1 00parHas CKOPOCTH:

Vo =K r:i-ﬂc,:, = K ,5,C 30,

Ha mpakTuke mpuxomgurcs UMETh AEN0 CO CIOKHBIMH MPOIECCAMH, COCTOSIMIMMH HE W3 OOHOU, 4 U3
MHOKECTBA NPOCTHIX CTAOUH, HA3BIBAEMBIX YJIEMEHTAPHBIMU AKTAMM, IS KAKIOM U3 KOTOPBIX MOMKHO
3aIMCATh CBOE BRIPAKEHHME TSI CKOPOCTH HA OCHOBAHWM 3aKOHA ACHCTBYIOMIMX Macc. B TakoMm ciyuae

UHCIIO0 MOJIEKYJI, YIACTBYIONINX B 3JIEMEHTAPHOM aKTE€, OMPEAEIIAECT MOJIEKVIAPHOCTh B3aUMOEH CTBUA.

Jlna mpuBen€HHOTO BEILIE ITPUMEPA MpAMas PeaKIisl TPUMOIEKYJIAPHA, a 00paTHas OMMOJIEKYIIAPHA.

B OO0JEIIMHCTBE CITy4aeB MOKA34TENN CTENEHU IIPU KOHLEHTPALMAX B YPABHECHUU 3aKOHA JEHCTBYIOMINX
MAaCC OTIUYAIOTCA OT YMCIA MOJIEKYI B YPABHEHUM PEAKLIHUU. IJTO MPOUCXOIUT OTTOTO, YTO YPaBHEHUE
PEAKIMH OTPAKAET NUMIL 00mMi UTOoT nporecca. [Tokazarenn m U n B MareMarnueckoM ypaBHEHUH (1)
HA3BIBAIOT B TAKOM CIIy4de HOPAOKOM PEAKIIMU IO KAXKIOMY U3 pearupyronmx BeniectB A wim B, a ux
CcyMMy (mtn) — oOmMM mopAgKOM peakimu. B kaxaoMm KOHKPETHOM MPOIECCe€ B 3aBUCUMOCTH OT

YCIOBHUM MOJKET OBITH PA3IMYHEBIN MO PATOK PEAKIIMH.

Kos(p¢umment k Ha3pBaeTCa KOHCTAHTOU CKOPOCTH PEAKIIUM W 3aBUCUT OT IPHUPOABLI PEATHMPYIOMIAX
BEIIECTB, TEMIIEPATYPEI U KaTaau3aropa. YMCIeHHO KOHCTAHTA CKOPOCTH XUMHUUYECKOM PEeaknuu paBHA
CKOPOCTH PEAKIMH MPH KOHIEHTPALMAX PEATUPYIOMIMX BEMIECTB, PaBHEIX | Moub/n. OgHako peakiuu
UOYT, KaK IMPABWIO, MO OTIACIBHBIM CTAaauAM M OONIyI0 CKOPOCTH MpOLIECCAa ONMpPENENAeT Haudomee
MEIJIEHHO pa3BuBaromaaca craqusa. [losTomy mokasarenu crenene npu KOHIEHTPALMAX PEArupyronux
BEMIECTB HE COBHANAIOT C UX CTEXHMOMETPHIECKMMHU KOA(PPUIMEHTAMHA, 4 KOHIIEHTPAIIMN HEKOTOPBIX U3
pearupyronMx BEMIECTB BOOOIIE MOTYT HE BXOAUTH B BEIPAKEHUE CKOPOCTH XMMHYECKUX PEAKIINI.
3aBUCHUMOCTE KOHCTAHTBEI CKOPOCTH PEAKIMHM OT TEMIIEPATYPBI MOKET OBITH BEIPAKEHA YPABHEHUEM
AppeHuyca:
E:'-Z”‘i.

k=ky-e #

rne B — dHeprus aktuBaimu, k — koncranra ckopocru; T — remmeparypa, K; ko — koncranra; R —

ra3zoBasg NOCTOSHHAL.

DOHEPruer axKTUBAlMM HA3BIBAETCA TO KOJMUYECTBO JHEPTHUH, KOTOPOE HANO COOOmIMTH MO0
pearupyronmx BEMIECTB  IIA NPUBEOEHUS €ro B PEAKIMOHHOCIOCOOHOE COCTOSHHUE. ODHEPTruA
E],I{THBHL[Iﬂ{ B pg@;wmm %@{%@@ 1 YBEJIMUYHUBAET TEIUIOBOH 3(P(PEKT pEaKIium.

2 LUUUUL) IESABBBA52205ETFBASO0060000043E
Hpm }H{3I{I:ﬂ{ Texp,mepirm}*pﬂx |MDH{HD CUUTaTh, 4TO CKOPOCTE PCAKIMH BO3PACTACT IPH HATPCBAHWH Ha

10 C B 2 4 paaa (mpaBmiio Bant-T'ogda):
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30€eCh Y - Temmeparypaseii ko3¢ dunment Bant-I'odda.

Kamanuzamopom HA3BIBACTCA BEMIECTBO, W3MEHAIONIEE CKOPOCTH XHUMHYECKOM PEAKIMH, HO B
pesyiabTare €€ camo OCTAaromIeecs XUMHMYECKH HEW3MEHHBIM. KarammTuueckue mporecchl CBOOATCA K
OBYM THIIAM: TOMOT€HHOMY M Te€TepOreHHOMY. [Ipn romorenHom karaanse pearupyronme Beniecrsa u
KaTaau3arop CcocCTaBisioT oOnHo(asHywo cucreMmy. [Ipm rereporeHHOM Kataimse pearupyromme
BEMIECTBA M KATAIM3ATOP COCTABJLAIOT CUCTEMY M3 ABYX (pa3, M KATATUTHIECKAHN OPOIECC MPOTEKAET HA
rpanun@ax paszgena. CKOpOCTE B3aMMOAEHCTBHA B OTOM CIydde MPOMOPIMOHAIBHA HOBEPXHOCTH
paznena ¢as.

Bece xummyeckne peakiyu MOKHO Pa3JenuTh HA HEOOpaTHUMEIE, HAIIPABICHUE KOTOPBEIX HE 3aBUCHUT OT
BHENIHUX YCIOBUH, U OOparuMEIE€, HANPABICHUE KOTOPBIX MOKET W3MEHATHCS B 3aBHCHUMOCTH OT
TEMIIEPATYPHL, KOHIEHTPAIMM W [OaBACHUA. bOmMpIIMHCTBO peakimi oOparumo. OHM OpOTEKaroT
OTHOBPEMEHHO B JBYX HANPABICHMAX, TAK KAK BO BCAKOU PEAKIMM IO MEpPE 00pa3zoBaHUA HPOAYKTOB
PEAKIIMY BO3HUKAET BO3MOKHOCTE B3aUMOICHCTBUA MEKAY HUMH C 00pa30BaHUEM UCXOTHEIX BEIICCTB.

PaccmorpuMm oOparumyro peaknuro B 00miem Bune: aA + bB «»c C +dD.

[TprMeHuB 3aK0H TEUCTBYIONMIMX MACC K OIPAMOU U OOPATHOM PEAKIIMAM, ITOTYUUM:

vy =ky[4]°[B].

T C o
Va, = J{:['::.] [D] (2)
TOEV ;U V2 — CKOPOCTH MPAMOU U 00pATHOM PEAKIIHM.
[To mepe mporekannsa peakiuy KOHIIEHTPAIN MCXOTHBIX BENIIECTB YMEHBIIAETCSI, U CKOPOCTh MPAMOU
PEaKIMM YMEHBILAETCA, 4 CKOPOCTE 0OPATHOM YBEIMUYUBAETCA BCIEACTBUE YBEIMUECHUS KOHIIEHTPAIUH
MOJIYUEHHBIX BEIIECTB.
Uepes HekoTOpoe€ BpeMsA HACTYIIAET COCTOSHHE, KOrAa CKOPOCTH OOpPAaTHOTO IPOIECCAa CTAHOBUTCA
PaBHOU CKOPOCTH MIPSIMOTO: V ; =V 2.
CocmosHue, npu KOMOPOM CKOPOCHb HPAMOU Peakyuu paeHA CKOpOCmuU OOpAmHOU, HA3bl8ACMCA
XUMUYECKUM  pdeHoGecueM, 4a KOHIEHTPAluh BCEX 4YETBIPEX BEMIECTB — PABHOBECHEIMHU

KOHILIEHTpaumsamMu. Torga u3 coOoTHOmEHNH (2) numeem:
[A]1°[B] = k,[CT[D]°

Otcrona cnenyer

i C D
=K, = [ ] [ HTI’.lg,grer‘ﬁH
HHOW rmurmm

Ceptuchukar: 2C000004 |:'L|.,[,H<.I1,_,_I1EE. 1|||flllll'.'*'.
ik IEJLE{ ﬂaﬁm}u PEAKLIMH, IIPK. OTHOM W TOM K€ TeMIEPATYPE SBIAIOTCA BETMIMHAMHE IO CTOSHHBIMH,

d 3HAYHUT, HX OTHOIICHHE ITOCTOAHHO.: KE — BEJIMYMHA NOCTOSHHAA W HA3BIBACTCA KOHCTAHTOH

S e = A0 A8 37T 5 - 3 M T3
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paBHOBecHA. [lna peakumit Mexay ra3zoo0pasHBIMH BEMIECTBAMM BMECTO KOHIIEHTPALM MOKHO
WCITOJIL30BATE MMAPLHUAIEHEIE JABJICHUA ra3oB B cMecH. [Ipu 5TOM KOHCTaHTYy paBHOBECHA 0003HAYAIOT
uepes3kK, . EcM KOHIEHTPAaluK BEIPAKEHEI B MOJIBHBIX 10X, TO KOHCTAHTA PaBHOBECHSA 0003HAYAETCA
uepes Ky . Mexny K. ,K, n Ky CymecTByroT CIIEYIOIIME 3aBUCHMO CTH:

- - In
K p = K (RT)™,
E_p = KEPSE =
roe ), — aiareOpanueckas CyMma CTEXHOMETpHUUeCKuUx Kos(duumenros. KoHCTaHTa paBHOBECUA
3aBUCUT OT TEMIIEPATYPEI U MMPUPOAEI PEATUPYIONINX BEMIECTB, HO HE 3aBUCUT OT KATAIM3ATOPA, TAK KAK
MOCIETHUHN YCKOPAET U MPAMYIO, U OOpPaTHYIO PEAKIHH.
YpaBueHue (3) BRITEKAET M3 3aKOHA ACHUCTBYIONMX MacC Aasd oOparuMeix peakiuil. Ero moxkHO
chopmynupoBare Tak: OTHOMEHWE MTPOU3BENECHUA PABHOBECHBIX KOHIEHTPAUMH B CTENEHH UX
CTEXMOMETPHUUYECKUX KO3((PUIINEHTOB €CTh BEIMYNHA, TOCTOAHHAS MPU JAHHOHU TEMIIEPATYPE.
CMmenienne paBHOBECHA B 3aBUCUMOCTH OT W3MEHEHHUA KOHIIEHTPALWUI PEarupyromniux BENIECTB,
TEMIIEPATYPEL, OABJIEHHA (B CIyd4de ra3oBEIX PEaknuu) B 00mieM ciyuae ompexpersaercs mnpasunoMm Jle-
[larense: eciu 6 cucmeme, HaxoougwieUuca 8 pagHOBECUU, UIMEHUMb 0OHO U3 yciosuu (t, p, ¢ ), mo
npoUCXooum cMmeujeHue pasHoBecUs 6 HanpagleHuu Mmou peakyuu, Komopas npenamcmaeyem
nPouU3Be0EHHOM) USMEHECHIU .
[Tpumensasa npunnun Jle-lllarense k pa3HeIM cnydasm, MOKHO CAEAATEH CACAYIONINE BEIBOIBL:
1) mpu yBenmueHMH pPABHOBECHONM KOHLEHTPALMM OJHOTO M3 BENIECTB CHCTEMA XHUMHUYECKOTO
PABHOBECHA CMEMIAETCA B CTOPOHY TOU PEAKIIMH, KOTOPAsA TOHUKAET KOHIIEHTPAIIUIO 3TOT0 BENMIECTBA,;
2) mpu yBEIWUEHWHM MOABJIECHUSA PABHOBECHE CMENIAETCA B CTOPOHY O00pa3oBaHUA MEHBIIEr0 4YHUCIA
MOJIEKYJI Tra3a;
3) HarpeBaHuWe CMEMIAET PABHOBECHE B CTOPOHY SHAOTEPMHUECKON PEAKIMH, OXJIAKICHNE — B CTOPOHY

YK30TEPMUUECKON PEAKIUH.

Odopyoosanue u Mamepuabl:

PeaktuBel, HEOOXOAUMEBIE I JaHHOW PadOTHI, BEICTABIIAIOT HA ITOJKHU Ta00pAaTOPHEIX CTONOB. Penkue
PEAKTUBEI, KOHLIEHTPUPOBAHHBIE KUCIOTHL U NIENIOYN, MMAXYYHE BENIECTBA (HAIpPUMEpP, CEPOBOAOPOT,
OpoMHAas BOOA U ApP.) XPAHAT B BEITSKHOM mKa(y.

OCHOBHAsA XUMHUUECKAA MOCyAA: MPOOMPKU (B MITATUBE), KOJMOBI, XUMUUECKUE CTAKAHEI ITOCHE PAOOTHI
TIIATENEHO BBIMBEITH, BECBI C PAa3HOBECOM, HPUOOPEI, HUCIIOAB3yeMas Ui IIPOBENECHHUA OTAEILHBIX

nadoparopHBIX padOT, BELOAETCA M CAAETCS 4UCTAsd J1ad0paHTy.

Texnuka 0e3onacHoCmu RPU_GblNOJTHEHUU 1aO0pAmopHoll_padonibl:
OOKYMEHT NOANWCAH
-dKKypaTHO u@ﬁaw E'@HWMHQH XUMHUYECKOM MOCYAO0M. OCTATKH PazOUTOMN MOCyasl yOupars C
Ceprudmkar: 2C00000 IE9ABBBO52205E7BASO0060000043E

r‘%ﬂ-MﬂmBm COBRE U i@
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-BC€ padOTEI, CBA3AHHBIE C BBIJCICHUEM ANOBUTHIX, JETYUMX W HENPUATHONMAXHYIIMX BEMIECTB,
MPOBOIUTE B BBEITSHKHOM MIKA(Y;

-IPH OMPENENEHUN 3aIaxa BEMIECTB OTBEPCTHE COCyda AEep:kaTh HA paccroaHuu 25-30 cMm or muna,
HAITPaBJLAA K CE0€ CTPYIO ra3d NOCTYMATENBHEIMA IBHMKEHUAMH JIANOHU OT OTBEPCTHUS K JIUILY;

-IPM HAJIMBAHWM PEAKTUBOB HE HAKIOHATHCA HA COCyaOM BO H30ekaHue momagaHus OpPBI3r WIH
JaCTHI] HA JIMLO UM OOEKAY. IPU pa30aBIeHNN KOHLEHTPUPOBAHHEIX KUCIOT BIMBATE KUCIOTY B BOJY,
HO HE HA000POT;

-IIPH HATPEBAHUM NPOOMPKU HE NEPKATH €€ OTBEPCTUEM K Ce0€ MM B CTOPOHY COCENA. HE HAKIOHATECA
HAl HArpEeBAEMOU KHUIKOCTEIO0 BO M30€e)kanue momnaganus €€ Ha JIMIO, PYKH WIH OJEKIY;

-TOPSIYUE MPEIMETEl MOKHO CTABUTH TOJBKO HA aCOECTOBBIM KAapTOH, aCOECTUPOBAHHYIO CETKY HWJIH
OPYTYIO CHEIUATBHYIO MTOICTABKY;

-HEJb35 NOJIB30BATHECA IEKTPONpudopamu 0€3 COOTBETCTBYIOMIETO MHCTPYKTAXKA. TP BKIFOUEHUH UX B
CETh HEJIb3A IEPKATHCA 3d METAJUINYECKUE NPEAMETEL (TPYORI, KPaHBI U T.II.). 3aIPEIIACTCS BKIFOYATE U
BBIKJIFOYATE JJIEKTPONMPUOOPEl MOKPBIMHM PyKaMu, a TakKKe€ II0JIB30BATECA HEUCIPABHEIMUA HJIA
MMEIOIIMMHI OTOJIEHHEIE NPOBOAA MpHOOpamu;

-3AMPENIAETCA MMPUHUMATH MUY B XMMUYECKON 1a00paTOPHH U TUTH BOAY M3 J1a00OpATOPHON MOCYIEL. -
-KATETOPUUECKH 3ATPEIIAETCAa NPOOOBATh PEAKTUBEI HA BKYC;

-IIPU ITONMAJAHWM HA JIALO WJIM PYKH OpBI3I KOHIEHTPUPOBAHHBEIX KHCIOT MHOCIE CMBIBAHWA BOIOHN
MPOMBITH CIA0BIM PaCTBOPOM COJBI. MIEIOUbL CIEAYET CMBIBATH OO0 TEX IMOP, MOKA YYACTOK KOXKH, HA
KOTOPBIM OHA MOIAJIA, HE MEPECTAHET OBITh CKOIB3KUM; 3aTEM MPOMBITH CIA0BIM PACTBOPOM YKCYCHOM
KUCJIOTEl U HAJOMWUTh MOBA3KY M3 BAaThl, CMOYEHHOU 3%-HBIM pacTBOPOM I€pMaHraHara kKamisa (u3
anTeduku B 1a00paHTCKOU Ka()eapsl);

-II0 OKOHYAHWU PA0OTEI BEIKIIOUUTE U3 CETH BCE IEKTPONPHOOPEI, MEPEKPBITE ITOATy ra3a U BOALL B
naboparopuro u yopars pabouee MECTO;

-000 BCEX HECUACTHBIX CIyYadaX HEMEIJIEHHO COO0MIATE MPEnoaaBaTeIo Wi J1adopaHTy.

Ilpaxmuueckasn 4acmo:

OmerT Nel. 3aBHCHMOCTE CKOPOCTH PEAKIIMM OT KOHIIEHTPAIIH.
[Tpu peakym mexay THOCYAB(ATOM HATPUA U CEPHOU KMCIOTOU
Na,S,03 + H,SO4 = HyS,03 + NapSO,y
HgSgO} = SOg -5 - HgO
HEpPACTBOPUMAA CE€pa BBIAEIETCA B BUAE MYTH. Bpemsa OT Hadaia peakuuu O0 IMOSABJIEHUA IMEPBBIX
CJIEAOB MYTH 3aBUCHUT OT KOHIIEHTPAIMH PEaruPYIOMINX BENIECTB.
Tpu Gropetkn TQREARLBATIGIHATE BOIO0H, PACTBOPOM THOCYIIb(aTa HATPHS U CEPHOU KUCIIOTO.

ANEKTPOHHOW MOANMCHIO
BempitaT 11 amensEO ABEINEIFEICASHPOOMPKH W3 OIOPETOK HAJIUTE YKA3aHHBIE B TAOMMIE KOJIMYECTBA

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

pactBopa Tnocynb(ara u Boael. B Tpu apyrue - mo 2 M CEpHOM KUCIOTEL. BIuTe B nepByro npoOUpKy C
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pPacTBOPOM THOCYIB(AaTa OTMEPEHHOE KOIMYECTBO CEPHOM KHUCIOTHI M3 BTOPOU MPOOUPKH M, OBICTPO
B300/TaB, OTMETUTE IO CEKYHIOMEPY BPEMS OT CIUBAHMA PACTBOPOB OO MOMEHTA ITOABJICHHUA MYTH.

AHAIOTUYHBIE OIBITEI NPOAENATh C PACTBOPAMH B APYIHX ITPOOHpKax.

Homep O0BEM, M OTtHOCHUTENEHAA Bpems OTHOCUTETBEHAS
mpoOupKu Na»S,04(a) H,O(b) KOHIIEHT ALy, t, C CKOPOCTB,
a/(a+b) v =1/t
1 6 0 1
2 2! 2 2/3
3 2 4 1/3

CpenaTte BEIBOJ O 3aBUCHMOCTH CKOPOCTHM PEAKIMHU OT KOHIIEHTPAlMH U U300pa3uTh 3Ty 3aBUCHUMOCTE
rpauueckn, OTKJIAABIBAA IO OCH a0CIMCC OTHOCHUTENBHYIO KOHIEHTpAUWoo, a N0 OCH OpAuHAT -
OTHOCHUTENBHYIO CKOPOCTEH PEAKIINM.

Omert No2. 3aBUCHMOCTE CKOPOCTH PEAKIIMHM OT TEMITEPAT YPHI.

Bnusanue temmeparypel Ha CKOPOCThH PEAKIIMA MOKHO TAKKE HNPOCIECIUTh ITO BPEMEHM HOMYTHEHHA
MOJKUCIEHHOTO pacTBopa Tuocynb(ara Harpus. Hamate B oguy npoOupky 4 mut pactsopa NasS»>0s, a B
apyrytro - 4 wmn pacrsopa H,SO4. Ob0e nmpoOupku nocTaBuTE B CTAKAH C BOOOM KOMHATHOM
TeMIeparypel. Uepes 5 MUHYT U3MEPUTE TEMIEPATYPY BOILI U BEUIUTE COIEPKUMOE OTHOUM NMPOOUPKU B
apyrytoo. OTMETUTH, Uepe3 KAKOEe BPEMS MOABUIACH MYTh.

B nBe npyrue npoOupkn HaIMTE MO 4 MII 5THX K€ pacTBOpoB. [locTaBuTe B cTakan ¢ BOOOU, HATPETOU
Ha 10°C Brime komuarHou. CIMTe COQEPKUMOE TPOOUPOK U NPOU3BECTH TE K€ U3MepeHu. [loBTopuTs
OTBIT, MOBBICUB Temmeparypy emé Ha 10°C.

Pe3yneTaTel ONMBITOB IIPEACTABUTE B BUIE TAOIMIIEL.

Homep onbiTa Temmeparypa Bpems peakuuu OTHOCHUTENBHASA CKOPOCTH,
onsiTa, " C t,C v=1/t
1
2
3

PesyneTaTel OmBITA BBEIPA3UTH TpAPUUIECKH, OTKIAABIBASA MO OCH a0CIMCC TEMMOEPATYPY, 4 MO OCH
OpPAMHAT - OTHOCHUTEIBHYIO CKOPOCTh. [l Temmeparypel M CKOPOCTH Macwradel ymoOHee Oparh

OKYMEHT NOANUCAH
pazuere. Bo C@%@ﬁgHﬂéﬁ laﬂ&;gﬂlﬂﬂﬂh CKOPOCTh PEAKLUH IIPH YBEIUUECHUH TEMIIEPATYPEL HA KaKIbIE
Ceptudmkar:  2C0000043E9ABBBI52205E7BA500060000043E

afendu;

OmerT Ne3. BrmsHue cTeneHn n3Menpu4eHHs BENIECTBA HA CKOPOCTh PEAKIMH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B cyxou ¢apdopoBoil CTyNKE CTEKIAHHOM MAJIOUYKOM OCTOPOKHO CMEMIATE HECKOIBKO KPHCTAUITUKOB
HUTpaTa CBUHIA U MOOWUAA Kaaudg. 3aT€M CMECh pacTepers nectukom. Urto nabmomaere? OOBACHUTEH
MPUIUHY U3MEHEHH S HHTEHCUBHOCTH OKPACKH.

Omert Ne4. Bmusanue katann3aTopoB Ha CKOPOCTE XUMHUUECKON PEAKI[AH.

B mBe mpoOupku HamiTs 1-2 M mepokcuaa BOIOPOaa U MPUOABIATE OTHOBPEMEHHO B OJHY - NIEMOTKY
AUOKCHAA MAPTAaHIA, B IPYTYIO - TAKOE K€ KOJIMUECTBO OKCHIA JKEIe3a.

HaOmomare paznoxkenne nmepokcuaa BOgopoaa ¢ BELACICHUEM KHCI0poaa (rmpoda TIernien JIYIUHKON ).
OnuHAKOBO JIM MPOTEKAET mponecc B nmpobupkax? B kakoi n3 mpoOupok mponecc mporekaer OvicTpee?
Kakoe n3 noOaBneHHBIX TBEPIBIX BEMIECTB ABISIETCA Karamuzaropom! Hamucare ypaBHEHHME peakiiuu
Pa3I0KEHUA MEPOKCHUIA BOIOPOA.

OmneiT No5. XumMH4yeckoe paBHOBECHE.

B mpobupky Hammte 10 1 Boger m mpubaButh mo 1-2 kammm HaceimieHHBIX pactBopoB FeCls m
NH;SCN. OkpameHHeni B KPaCHBIM LBET PACTBOP PA3JIATE MOPOBHY B 4 IpoOUpKH.

HamicaTte ypaBHeHuEe 00paTUMON PEAKIIMY U BEIPAKEHUE KOHCTAHTHI PABHOBECH .

3arem B mepByio mpoOUpKy mo0aBuTh 2-3 karum HacemieHHoro pacreopa FeCls. Uro wabmromaere?
OO0psacauTs. Bo BTOpYI0 mpoOupky Hamute 2-3 kammn HACeMIeHHOTO pactBopa NH4SCN. O0BaAcHUTE
HaOmogaemoe wu3meHeHue. I[louwemy wm3meHenne koHuenrpaumun NHySCN - BemweiBaer  Oomee
3(p(PEKTUBHOE CMENIEHUE PABHOBECHS, YeM n3MeHeHne kouuenrparum FeCly?

B tpersio mpobupky modaure HemHoro TBEpmoro NH4Cl, cumsno B30onTarts. CpaBHUTE IIBET
pacTBOpoOB B nmpodupkax 3 u 4. /late 00BACHEHNE.

Kak Hamo M3MEHWTH KOHLEHTPAIMIO BEMIECTBA, YTOOBI CMECTHTH PABHOBECHE PEAKINN BIPABO HIIHN
BJIEBO?

Omerr Ne6. Bmissnue TeMneparypel HA XUMAYECKOE PABHOBECHE.

Hamate B aBe mpoOupku mo 2-3 mn pacTBopa Kpaxmaia U JO0OaBUTE B KAKIYIO U3 HUX IO 2 KAaruM
noaHou Boael. Habmonare nosBnenue cunen okpacku. Harpers onny n3 mpodupok. Uro nabmonaere?
OmnpenemiTe HA OCHOBAHWH HAOMOIEHWM, ABIAECTCA JIM OTA PEAKUMA SHOO- WIM SK30TEPMHUYECKOMU.

OOBLACHUTE M3MEHEHHE OKPAaCKH IMPHA HATPEBAHMH CMCTIICHUEM XUMHUUYCCKOTO PABHOBCCHA.

Ipebosarua K oghopmiienuio 1adopamopHoil padomsl U omuemy:

l.Beimonmuenue maboparopHBIX padOT CONMPOBOKAAIOT 3amucaMu B jadoparopHom kypHane. Ha
TUTYJILHOM JHMCTE 1a00paTOpPHOrO KYpHAIA OOMKHBEI OBITH NPENCTABJICHBI: HA3BAHUE YHUBEPCHTETA,
(haMIIINA 1 MTHULMAJTEL YUAIIEroCs, HOMEP Kypca U TPYNIbl, YUeOHBIN TO/I.

2.0TueTr 0 BRITOJHEHHOH TA00paTOPHOI padOTe AOKEH COOEPKATH CIEAVIONE CBEIECHMA:

PHOMED PAOOTHI kbbyHR? RFHIEAH

SNEKTPOHHOWM NOAMNWUCHIO
'@Eﬂﬂhﬁﬁﬂﬂmmm5E?BA5GDDEDDGDD43E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

*I1E€]Ib PAOOTHI;
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*000PYyI0BAHUE M MATEPUAITHL,

*KPATKO€ TEOPETUYECKOE OMUCAHUE,;

*HOMEP M Ha3BAHUE OITBITA;

*KPATKOE OIMMCAHNE X0a padOTE C YKA3aHUEM YCIIOBHM ITPOBENEHHS OMBITA;

*PUCYHKHU U CXEMBI MCHOIB3YEMBIX MPHOOPOB;

*HAO IO TEHH A

*YPAaBHEHUSA MPOTEKAIONINX PEAKIIHM;

*pacu€rel, TAOUIIEL, Tpa KU,

*BBIBOIBL.

3.JIaboparopHbIN KYPHAI HYKHO BECTH UMCTO M AKKYPATHO, 3AIMUCH JOIKHBI OBITH JIAKOHUIHBIMU.
4.0t1uét 0 mpoBenéHHOM padOTE NPOBEPAET U MOAMUCHIBAET MPEIOIABATEND.

5.K cpmaue 3auéra nmo mnaboOpaTOpPHOMY HOPAKTUKYMY JONYCKAKOTCA CTYACHTHI, BBIMOJIHHUBIIME U
MOAIMACABIIME Y IPENOJaBarens BCEe NOMAmHME U jJaboparopHeie padOTEHI, CIABIINE KOJUIOKBUYMEL,
AKTMBHO y4aCTBOBABIIHWE B pad0OTE CEMHHAPOB.

6.CTyneHThl, MOJIYy4UBIINE 3a49€T MO J1aDOpATOPHOMY MPAKTHKYMY, JOIYCKAIOTCA K CIA4e SK3aMEHA IO
KypCY HEOPraHUUECKON XUMUMU.

Koumpoashbie gonpocul :

I. Cxopocte xuMuueckou peakuuu. [lonsarue sHeprun ak TMBaLMU.

2. DakTOophl, BAMAIONIAE HA CKOPOCTh XUMHUECKON PEAKIINU.

3. 3axons bouma-Mapuorra, I'ent-JIroccaka, Hlapmns.

4. Bmusgnue temreparypsl, JABIEHUA U 00BeMa, MPUPOIL PEATHPYIOMIMX BENMIECTB HA CKOPOCTH
XUMHUIECKOU PEAKIHUMU.

5. 3aBUCHMOCTH CKOPOCTU XMMUYECKOU PEAKIINN OT KOHIIEHTPALIUN BEIIECTB U TEMIIEPAT YPEI.

6. ODHEprus akTUBAI[UH, TEOPHUA AKTUBHBIX (3()(PEKTUBHBIX ) CTOJIKHOBEHUM.

7. IIpubmrxennoe npasuno Bant-I'odda.

JlabopaTopHast pabora Ne 6
Tema: Pacrropsol Ilpuroropienne pacreopa 3aJaHHON KOHIEHTPAIIHA

Lenv _padomoi: 11purotoBieHue pacTBOpa COJLITHOM KUCIOTHI 33aJ1aHHOM KOHIIEHTPAUMHM W IIPOBEPKA

HOPMAJIBHOCTH IIPUTOTOBJIEHHOTO PacTBOPA THTPOBAHUEM.

Dopmupyemovle komnemenuuu: YK-1; OIIK-2.

Teopemuueckas 4acmayp:

PacTBOpP o9y FOMAEGHHAA  MHOTOKOMITIOHEHTHAA CUCTEMA, B KOTOPOHW OHO BEMIECTBO
3MEKTPOHHOW MOAMUCbIO

PACLIPEECI IR0 B Q PLEEE BTN JJ0HMPWEHX BCILICCTB.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



PacTtBopsl MOTyT OBITE B ra3000pa3HOM (BO34yX), KUIOKOM U TBEPAOM (CILIABEL, IBETHEIE CTEKIIA)
arperaTHEIX COCTOAHUAX. Hamie BCETo NpuXoauTcs padoTare ¢ KUIKUMH PACTBOPAMH.

ConmepxaHne HAHHOTO BEMIECTBA B E€AMHHUIE MACChl WM O00BeMa pacTBOpa HA3BIBAETCA
KOHIIEHTpauuen pacrBopa. Ha mnpakruke namOonee 4acTo MONB3YIOTCA CIHEOYIONIMMH CHOCOODaMMu
BBIPAKEHMA KOHIICHT DAL :

1. MaccoBasi 10J1fl - OTHOLIEHUE MACCHl JAHHOTO KOMIIOHEHTA B PACTBOPE K OOMIEH Macce 3TOro
pacteopa. MaccoBas gomsa MOKET OBITH BEIPAKEHA B OOJIIX €OWHUIEI, npoueHTtax (%), mpomuiuie
(TRICAYHAA 9acTe %) M B MHJUIMOHHBIX JOJAX (MJTH?I). Maccopad Ooasg OTAHHOTO KOMITOHEHTA,
BBIPAKEHHASA B MPOILEHTAX, MOKA3BIBAET, CKOJIBKO IPAMMOB JAHHOTO KOMITOHEHTA copepxurcsa B 100 T
pacTBopa.

2. MaccoBasi KOHIIeHTPAIHsl - OTHOILIEHUE MACCEI KOMIIOHEHTA, COIEP/KAMIETOCA B PACTBOPE, K
06BEMy 3TOTO pacTBOpa. EIMHUIEI M3MEPEHNA MACCOBOH KOHIIEHTPAIIMH _ KI/M", T/1L.

3. Tarp I - uncio rpaMMOB pacTBOPEHHOrO BemiecTtBa B | mur pacrBopa. Emunuiier namepenus
TUTpA - T/MII, KT/CM.

4. MonsipHasi KOHIEHTPAIUA ¢ - OTHOIIEHUE KOJIMYIECTBA BEMIECTBA (B MOJIAX), COOEPKAMIETOCA
B pactBope, kK 00beMy pactBopa. EnuHumer m3mepeHus - MOJIB/M, (MOJB /1) PactBop, umeronimii
KOHIEeHTpanuto | mons/n, oboznagaror 1 M; 0,5 moms/n, o603nagaror 0,5 M.

5. MousipHasg KOHLIEHTPAUHHA JKBHBAJIEHTOB C, (HOPMAJIBLHAS KOHIEHTpPAalHs) - OTO
OTHOIIEHNUE KOJIMYECTBA BEMIECTBA SKBUBAJIEHTOB (MOJIB) K 00beMY pacTBopa (). Equnuiia mamepenus
HOPMANbHOU KOHIEHTpauuu mois/n. Hampumep, ¢, (KOH) = 1 mome/n, ¢, (1/2H,SO,) = 1 mons/m,
c(1/3 AICl3) = | mons/n. PactBop B | 1 koroporo comepxurca 1 MOms BEmECcTBa 3KBHUBAJIEHTOB,
HA3BIBAIOT HOPMAIBHEIM U 0003Ha4atoT | H.

6. Mo1l/ILHOCTE b - 5TO OTHOIIEHUE KOJIMYECTBA PACTBOPEHHOI O BEMIECTBA (B MOJIIX ) K MAacCe m
pacrBoputenda. Equnniia nzmepenns MosuUIbHOCTH - Monb/Kr. Hanmpumep, b(HCI/H20) = 2 monw/kr.

7. MoasipHast 10Jifl - OTHOIIEHWE YHCJIA MOJEH PACTBOPEHHOTO BEMIECTBA K O0MIEMY YUCIY
MOJEH BemecTBa W pacrtBopurenda. MomspHad moms MOKET OBITh BBIPAKEHA B OONAX EOUHHUILEL,
mponenTax (%), MpOMUIIE (THICATHAS YACTh %) M B MIJUTHOHHBIX JOJIAX (MITH ).

J171s1 mpUroTOBIECHUA PACTBOPOB ONPEAEIECHHON KOHIIEHTPALIMHU, A/ TOYHOTO U3MEPEHUA 00OBEMOB
MPUMEHAIOT MEPHYIO TOCYY: MEPHEIE KOJIOBL, ITUITETKU U OI0PETKH.

Mepnbie KOIOBI — TOHKOCTEHHBIE IIIOCKOJOHHEIE COCYABI C IJIMHHBIM Y3KHUM TOPIOM, HAa KOTOPOM
HAHECEHA METKA B BUIE KOIBLEBOMN uepThl. Ha kax o konde 0003HAUEHEI €€ EMKOCTE U TEMIIEPATYPA,

IpU KOTOPOM 3TA EMKOCTE u3MepeHa. Komrba momkHa MI0THO 3aKPEIBATECS TPOOKOM.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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a - MepHas kouba; 0 — nunerku; B — OrOpeTKa.

[Tunmerkn ncnone3yroT A1 0TOOpA OTIpeREneHHOr0 00BeMa MPOOkI KUIKOCTH.

[Tumerkn Mopa npencraBissror co00H CTEKITHHBIE TPYOKM € pacmmpeHueM nocepenune. Hixaui
KOHEI| OTTAHYT B KAMWLIAP, HA BEPXHEM KOHIIE HAHECEHA METKAa, 0 KOTOPO#l ciemyerT Haldupars
M3MEPAEMYIO KUIKOCTE. Ha mumerke ykaszana 0OBEMHOCTE.

[HInpok0 ODPUMEHAIOT TAKKE TPAIYHMPOBAHHBIE MUIIETKU PA3TMAYHON €MKOCTH, HA HAPYKHOH CTEHKE
KOTOPBIX HAHECEHHI neneHus. [ HAMOJHEHNA NMUNETKH HMKHHUM KOHEI[ €€ OIMyCKAamT B KUIKOCTE U
BTATUBAIOT MMOCHAEOHIOK IIPU NOMONIM TPYIIA WM CIENUAIBHOTO mpucnocoOnenmna. KuakocTs
HaOuparT Tak, yTOOBl OHA MOAHANACH HA 2-3 CM BBIIIE METKH, 3aT€EM OBICTPO 3aKPBIBAIOT BEPXHEE
OTBEPCTHE YKA3ATEIBLHBIM MAJIBIEM NPABOM PYKH, OPUAECPKHUBAA B TO K€ BPEMS MUIIETKY OOIBIIMM U
CpEOHUM IMAJBLAMH. 3aTEM OCIA0JLAIOT HAKUM YKA3aTEIbHOTO MAJbLA, B PE3YJIBTATE YETO KHUIKOCTH
OyIeT MEIJIEHHO BBITEKATH W3 MUIETKH. B TOT MOMEHT, KOTJAa HUKHUM MEHHCK (YPOBEHB) KUIKOCTH
OKaXETCSI HA OOHOM YPOBHE C METKOM, MaJel CHOBA NPUKUMAIOT. BBEIs minmeTrky B cOCynd, OTHUMAOT
VKA3aTEIBHBIA TAJIEI] U JAar0T JKUIKOCTH CT€Uh MO CTEHKE cocynaa. [Tocme Toro, kak UIKOCTh BEITEUET,
MUIIETKY AEPXKAT €MIe SCEKyH MPUCIOHEHHON K CTEHKE COCYyAa, CIETKAa MOBOPAYUBAS BOKPYT OCH.
bropeTrku npuMEHSIOT IPU TUTPOBAHUHU, IS U3MEPEHNUA TOUHBEIX 00BEMOB U T. 1.

Odopyoosanue u Mamepuaibl:

PeaktuBel, HEOOXOAUMEBIE I JaHHOM PadOTHI, BEICTABIIAIOT HA MOJKHU TA00PATOPHBEIX CTONOB. Penkue
PEAKTUBEI, KOHLIEHTPUPOBAHHBIE KUCIOTHL U NIENIOYN, MMAXYYHE BENIECTBA (HAIpPUMEpP, CEPOBOAOPOT,
OpoMHAas BOOA U AP.) XPAHAT B BEITSKHOM HIKA(Y.

OCHOBHAsA XUMHUUECKAA MOCYAA: MPOOMPKU (B MITATHBE), KOJMOBI, XUMUYECKHE CTAKAHBI MOCIE PadOTHI
TIIATENEHO BBIMBITH, BECHI C PA3HOBECOM, HPUOOPEI, HUCIOAB3yEMas A IPOBENECHHUA OTAEIbHBIX
naboparopHbIX padOT, BELOAETCA M COAETCS 4UCTas J1adopanTy.

Texnuka 0e3onacHoCmu RPU_GblNOJIHEHUU J1a00pAmopHoll_padonbl:

-AKKYpaTHO 00pamiareCsA CO CTEKIIHHOW XUMHUYECKOM MOCYIOM. OCTATKN pazOUTON MOCYIBl YOUPATE C
[TOMOIIBIO COBKA U MIETKU;

-BCe padoTEHI, cﬂ%ﬁ&ﬁfﬁl&ﬂﬁmﬁHJmEHHem ANOBUTHIX, JIETYUAX MW HENPUATHONAXHYIIAX BEIIECTB,

ANEKTPOHHOM NOANKICHIO
HPABOJIUTE B BBITARKHOM: KA N5 0060000042E

Bnapeneu D3y X0Ba iITbAHA AJIeKCaHOpPOBH:

-IIPH OIPENEIEHUH 3alaxa BEIIECTB OTBEPCTHE COCyda AEp:Karh Ha paccrosHuu 25-30 cM oT nwmia,

HEH-IHEIEHIE'EEEGE_CTPYEB Ia3zd MOCTYIATCIIBHBIMH IBMKCHUAMM JTAO0HH OT OTBEPCTHA K JIUILY,



-IPM HAJIMBAHWUM PEAKTUBOB HE HAKIOHATHCA HAI COCyAOM BO n30exkaHue momagaHusa OpeI3r WA
ACTHUI] HA JIMLO WM ONEKAY. TPy pa30aBI€HNNA KOHUCHTPUPOBAHHEIX KUCIOT BIUBATE KHCJIOTY B BOXY,
HO HE HA000POT;

-IIPH HATPEBAHUM NPOOMPKU HE IEPKATH €€ OTBEPCTHEM K Ce0€ MM B CTOPOHY COCENA. HE HAKIOHATECA
HAT HArpeBaeMOU KUIKOCTBIO BO M30€kaHne nonaganusa €€ Ha TMI0, PYKU WA OJEK Y,

-TOPAYNE MPEAMETEI MOKHO CTABUTH TOJBKO HA acOECTOBBIM KAPTOH, aCOECTMPOBAHHYIO CETKY HJIH
OPYTYIO CHEIUAIBHYIO ITOICTABKY;

-HEIb 34 MTOJIL30BATHCA IEKTpOonpruOopaMu 0€3 COOTBETCTBYIONIETO UHCTPYKTAXKA. TPH BKIOYEHUH UX B
CETh HEJIb3A IEPKATHCA 3d METAUINYECKUE NPENMETHI (TPYOBI, KPaHbI U T.I1.). 3ANPENIAETCA BKIIOYATh U
BBIKJIFOYATE JJIEKTPONMPUOOPEI MOKPBIMHM PyKaMu, a TakKKe€ II0JIb30BATECA HEUCIPABHEIMUA HJIN
MMEIOTIMMHI OTONEHHEIE OPOBOAA MpHOOpamu;

-3aMpPENIAeTCA MPUHNUMATE MUILY B XUMHYECKOM 1a00OpATOPUM U OUTH BOAY U3 1A0OPATOPHOU IMOCYIEI. -
-KAaTETOPUYECKH 3AIPENIAETC MPOOOBATh PEAKTUBEL HA BKYC;

-IIPU MTOMATAHWUM HA JIALO WJIM PYKH OpPBI3I KOHIIEHTPUPOBAHHBEIX KHCIOT MHOCIE CMBIBAHWA BOIOHN
MPOMBITE CIA0BIM PACTBOPOM COIBI. NIEIOYBL CIEAYET CMEIBATH OO TEX IOP, IMOKA Y4ACTOK KOMKH, HA
KOTOPBEIM OHA MOMANa, HE MEPECTAHET OBITH CKOIB3KUM; 3aTEM MPOMBITh CIA0BIM PACTBOPOM YKCYCHOU
KACJIOTEl M HAJIOKWUTH MOBA3KY W3 BAThl, CMOYEHHOU 3%-HBIM PAaCTBOPOM HE€PMaHraHara Kaummsa (M3
anTEeuKH B 1a00PaHTCKOU Ka(enper);

-II0 OKOHYAHUU PA0OTHI BEIKIIOUYUTE U3 CETH BCE BNEKTPONPUOOPEI, MEPEKPHITH MTOIATy ra3a U BOJBI B
naboparoputo u yopars pabouee MecTo;

-000 BCEX HECUACTHBIX CIyYafaX HEMEIJIEHHO COO0MIAThE MPEnoaaBaTeo Wi JIaD0OPaHTy.

Ipakmuueckas 4acno:

[IpuroroBure B wMepuou komde 100 mm pactBopa XJIOPOBOIOPOAHOM KHCIOTHL 3aJaHHOU
koHuenTparmn((, 10 - 0,20 u).

[Topanok paboTsr.

a) KOHOEHTpUPOBAHHYIO XJIIOPOBOJOPOIHYI0 KHUCJIOTY HAJIUTH B [IJIMHAP U APEOMETPOM M3MEPHUTH €€
UIOTHOCTE. DTy OTIEPAIINIO TTPOBOANTE B BEITMKHOM mKady. [To Tabmine B cmpaBouHUKE OTIPENETUTE
MPOIEHTHYIO KOHIIEHTPAIMIO KUCIOTH M BBIUMCIUTE 00BEM koHIleHTpupoBanHoi HCI, HeoOx0mumerit

o npuroroBiaenua 100 mun pacTBopa 3amanHoN KOHUEHTpAauu. [y pacu€TroB MOMKHO HCITOJIB30BATEH

cnenyromme GopMysIsr:
m m - 1000
C‘Ef:l = - 100% Cu=
PV 0 2
AOKYMEHT OAMNCAH

AMNEKTPOHHOW MOAMMCHIO
TS urde o 2600 MTPOEIRHIHI A KOH RO ETEATIASE,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

C, — HOpMAJIBHAA KOHIIEHTPAIINA;
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m — Macca pacTBOPEHHOTO BENIECTBA;

p — MJIOTHOCTE PacTBOpa, D’CMB;

v — 00BEM pacTBOpa, oM

D — SKBUBAJIEHTHAA MAcCa pacCTBOPEHHOrO BENIECTBA.
Beruncnenneni 00B€M pacTBOpa U3 OOPETKH MepermrTh B MEpHYI0 koia0y Ha 100 mui, 3areMm B kOnOy
HAJIUTh A0 IOJOBUHBI AUCTUIUIMPOBAHHOW BOABI. |MIATEABRHO B300ATATH, JOBECTH O0BEM pacTtBOpa
OTUCTUIUTMPOBAHHOM BOJOM OO0 METKH, 3aKPEITE KOJIOy MpOOKOM M BHOBE THIATEARHO IEPEMENIATEH
pacTBop, nepeBopaguBan Koaoy.
0) IIpoBepurs HOPMATBEHOCTH NPUTOTOBIEHHOTO PACTBOPA.
Jlns 5TOT0 BCIONIOCHYTH OPUTOTOBIEHHBIM PACTBOPOM KHCIOTHI MUIETKY U 0TOOpars mumerkon 10 mut
3TON KACAOTHL. COAEPKUMOE MUIETKA MEPEHECTH B KOHMUECKYIO KOOy, Tyma ke mobaButs 20-40 mi
TUCTUILTUPOBAHHOM BOAEI U 2-3 Kamm (peHoa(ranenHa. 3aTEM B 3TOT PACTBOP U3 DIOPETKH MOCTEMEHHO
n00aBIATE PACTBOP IIENOUYU W3BECTHOU KOHIIEHTPAUUW, HEMIPEPEIBHO B30AITHIBAA KOIOY OO TEX IO,
MOKA PACTBOP HE OKPACHUTCA B PO30BBIM HBET. Ecmm okpacka HEyCTOMUMBA (MCYE3A€T), MPUOAaBUTE emié
2-3 kammu mEno4yu. ITOT MOMEHT COOTBETCTBYET HOJMHOM HEUTPAIM3AIMHU KHCIOTH MENOYBIO.
OrmucanHeiil TPUEM B AHATUTUYECKOM XUMHWH HA3BIBAETCA TUTPOBAHWEM. |UTpPOBAHME MOBTOPUTH 2-3
pasa, moka 00OBEMEI M3PACXOAOBAHHOM MIENOUMN HE OyayT oTimuareca oonee uem Ha 0,1 mo.
Pacuér kOHIIEHTpauuu KUCIOTHE NPOU3BOAUTCS MO CPEAHEMY 3HAYCHHIO M3PACXOIOBAHHOIO 00BEMA
ménoun. [{ma 5Toro uCnoIp30Bars CIEAYIONIYIO (popmyTy:

Caxrt ®Virn™ Camgn ® Ve

rne  Cyygm— OIpenenieMas HOPMaAJIbHAA KOHIIEHTPALA KUCIOTEL, T-3KB/JI;
V ko — 00BEM KMCIOTEI, MII (B TaHHOM cirydae 10 mum);
Cy men — U3BECTHASA HOPMATBHAS KOHIEHTPAIAA MIETOUH, T-3KB/JI;
V men— cpennee 3HaueHue 00bEMa MEN0 YN, U3PACX0I0BAHHOTO HA TUTPOBAHUE, MIL.

BeraucnuTs 3Ha4eHNE OIMOKHN, JOMYIIEHHOW ITPU MPUTOTOBICHUHN PACTBOPA 3a0aHHON KOHIIEHTPAIUHN

C —C

H Teop H HPakET

Oumndka, %= e 100%

CI!'I"..‘LT]_J
roe Cui reop — KOHIEHTpALNA, 3aJaHHAA IIPEIIOIaBATENEM, T-3KB/II;
Cu npaxr — KOHIIEHTPALMA HPUTOTOBJIEHHOIO PACTBOPA, ONIPENEIEHHAA THTPOBAHUEM, I'-3KB/II.

Ipeodosanusn K odhopmiienuro 1adopamopHoi padonpl U_omuemy:

|.Beimomuenne naboparopHeIX padOT COMNPOBOKIOAIOT 3amucAMHA B JaboparopHOom xypHane. Ha

TUTYJABHOM JIACTE JIA0OPATOPHOrO KypHAJIA MOJMKHEI OBITE HPENCTABJICHEL. HA3BAHWE YHUBEPCHUTETA,

aMIIUA 1 UH s, HOMED KypCa U TPVIIIEI, VAeOHBIH TO1.
P EIH%H.TPDHHEH I'ID%I‘IHEE:HJ P Xyp Py Y A
ZOTHET 0 W%ﬁzﬁ%@ﬁ%ﬁ%ﬁﬁaﬁme TOJIKEH COJIEPIKATE CIICVIOTINE CBEICHNS :

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

sHOMep paboTH 1 €€ HA3BAHUE;
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*1ATy BBIITOJTHEHUA PAOOTHI;

*11€]Ib PAOOTHL;

*000pyIOBAHUE M MATEPUAIIHI;

*KPATKO€ TEOPETUYECKOE OMUCAHUE,;

*HOMEP M HA3BAHME OITBITA;

*KPATKOE OMUCAHKUE X0a pabOTEI C YKA3aHUEM YCIOBUM NIPOBEAEHUS OMBITA;

*PUCYHKH U CXEMBI UCIOJIb3YEMEIX TPHOOPOB;

*HAOTIO TEHH A,

*YPABHEHUSA MPOTEKAIONINX PEAKIINH,

*pacu€rel, TAOMIIEL, TpaduKu;

*BBEIBOIBI.

3.JIabopaTOopHEIN KyPHAT HYKHO BECTU UMCTO U AKKYPATHO, 3AITUCH TOJIKHBI OBITH JTAKOHUYHEIMU.
4.014€T 0 mpoBenEHHOU PadOTE NPOBEPAET U NOAMUCEIBAET MIPEIIOIABATEND.

5.K cmaue 3auéra nmo nadoparopHOMY HOPAKTUKYMY MOOMYCKAIOTCSA CTYAEHTHI, BBINOJIHUBIIME H
MOAIMACABIIME Y NPENOJABATEN BCE NOMANIHME W jaboparopHeie padOTHI, CIABIINE KOJUIOKBUYMEI,
AKTMBHO y4aCTBOBABIINE B padOTE CEMHUHAPOB.

6.CTyneHTsl, MOJIYyUNBIINE 3a4€T MO 1a0OPATOPHOMY HNPAKTUKYMY, JOMYCKAIOTCA K CIA4e HSK3aMEHA IO
KypPCYy HEOPraHMUECKONU XUMUMU.

Konmponvusie gonpocoi :

1. Uto Ha3eIBaeTCA CyCNEH3UEHN, YMYILCUEHN, KOJUIOMIHBIM PACTBOPOM M UCTUHHBIM PACTBOPOM

2. Uro Ha3eBaeTcsa KOHIEHTpauuen pacrsopa? KakoBel Haubonee pacnpoCTpaHEHHBIE CIIOCOOEI €€
BBEIPAKEHUA !

3. Kakue KOHLEHTpAlMU HA3BIBAIOTCA MPOLEHTHBIMH, MOJIJIBHBIMM, MOJIIPHBEIMHA, HOPMAJIEHEIMH !
Yro Takoe Turp pacrsopa?

4.Apeomerp mnokazan IUIOTHOCTE cepHOM KuCmoTel 1105 kr/m3. KakoBel ee mnpoueHTHas
KOHIIEHTPAlHs, MOJIPHOCTE, MOJIIBHOCTE, HOPMAIBHOCTE U TUTP?

5. Kakou 00vem 20% COnsaHOM KUCIOTE MOTPEOyeTCs i NpuroToBaeHus 1o 3 u. pactsopa?

6. Jlna mpoTpaBmMBaHus CEMAH CyaeMOU npumMmeHsatoT ee pacTtBoprl 0,1 % konnenrpammm. CkOabKO
CcyJeMbl Hano B3aThk Ha 20 Bexmep pactBopa (BmecTuMOCTh Beapa 20 murpoB)? MOKHO 1M TOTOBUTE
PacTBOp CyJIE€MEBI B IUHKOBOM M KEJIE3HOM Benpe?

7.Ckompko npoaaxuoro (popmamina (40% pactBop) 1 BOIBI HEOOXOIUMO B3ATh IJIS HPUTOTOBIICHHA
5% pactBopa?

8. OnpenenrsHRRMAERHOLTE mienoun, coaepxkantyio 2 r NaOH B 1 murpe pacrsopa.

ANEKTPOHHOW MOAMNMUCbIO

Cepruchukar:  2C0000043E9AB8B952205E7BA5000600dkaBopaTopHast padbora Ne 7

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Tema: Peaknun oOMeHa B pacTBOpax 3J1eKTPOTHTOB

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Ileny _padompi: V3yunte peaknuyu OOMEHa B pacTBOpAx BJIEKTPOJIMTOB HA IIPUMEpe 00pa3zoBaHUA

TPYAHOPACTBOPUMBIX BEIIECTB, Ida30B, MAJIOAUCCOLMUPYIOUIETO 3IEKTPOINTA, PEAKLMH IIPEBPALICHU]
OJHOT'0 MaJI0PaCcTBOPUMOTIO BENIECTBA B MEHEE PACTBOPUMOE BEMIECTBO.

Dopmupyemovle komnemenuuu: YK-1; OIIK-2.

TeopemuuecKkas uacmb:

DJIEKTPOJIUTEL — 310 Geufecmed, pacmeopvl U pacniagbl KOMOPbIX NPOGOOAM 3J1EKMPUUECKUU MOK.
Pacnman MOJIEKyJI BENECTBA HA MOHBI HA3BIBAETCA 21eKmpoiumuieckou ouccoyuayueu. K snexkrpomiram
OTHOCSTCS KUCIOTBL, OCHOBAHUA, COTU. KMCIOTEI — 3TO 3IEKTPOIUTHL, JMCCOLUUPYIONIME B PACTBOPAX C
oOpazoBannem karnonoB Bomopoma: HCN «» H' + CN; H.SO, = 2H' + SO,”. OcuoBanms —
3JIEKTPOIUTEL, TUCCOIMUPYIONIME B PACTBOPAX C 00pa30BaHUEM T'HAPOKCHI-MOHOB!

NH,OH < NH," + OH; Ba(OH), = Ba™ + 20H. CymecTByiOT >IEKTPOIUTHE, KOTOPEIE MOTYT
AUCCOIMUPOBATE MO THUOY KUCIOTEI M TO THUIy OCHOBAHUSA, TAaKUE SIEKTPOJMTH HA3BIBAIOTCA
amorepueiMiu. K HUM OTHOCATCA THUAPOKCHUAERI aM(pOTEPHBIX JIEMEHTOB, d TAKKE THUAPOKCHIEBI
META/UIOB, HAXOMAMIMXCA B IPOMEKYTOYHOM cremeHn okucnenusa, Hampumep: Be(OH),, Al(OH)s,
Zn(OH),, Cr(OH); u muorue mpyrue. Jlucconuanuio pacTBOPEHHOW 4acTH aM(POTEPHOTO THAPOKCUIA
M0 000MM TUIIAM MOYKHO OPEICTABUTE CIEAYIOMIEN CXEMOM:

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

B macemieHHOM BOZHOM pacTBOpe aM(pOTEPHOr0 TMOPOKCHAA MOHEL H. RO u R™, OH HAXOIATCSI B
COCTOSHUM PABHOBECHUSA, MOITOMY aM(OTEPHBIE THAPOKCHUIBI B3aUMOAEHCTBYIOT U C KHUCIOTAMH M C
ocHoBanuAMH. [Ipn moOaBneHNM KUCIOTHI PABHOBECHE CMENIAETCA B CTOPOHY AUCCOIUAIMU IO TUITY
OCHOBAHUsA, IPU NO00ABIEHNHU OCHOBAHUA — B CTOPOHY JHUCCOIHAIIAN IO THUITY KUCIOTHL

Conu — 3MEeKTPOIUTEL, KOTOPBIE MPU PACTBOPEHUHU B BOJE IUCCOLUUUPYIOT, OTIIEIUIAA MOJ0KHUTEIBHEIE
WMOHBI, OTJIWYHBEIE OT MOHOB BOJOPOJAa W OTPULIATENILHBIE, OTIWYHEIE OT TUAPOKCUA-MOHOB. Coym
CpEeIHUE, KHCJIBIE U OCHOBHBIE TUCCOIUUPYIOT.!

Aly(SO4)3 = 2A1™ + 3504 CuOHCI <> CuOH" + Cl ; KHCO3 = K"+ HCO;3..

[To cmocobHOCTM K IOMCCOLMAIIAM SAEKTPOMUTHL OEAATCA HA CUIBHBIE W crnaldbie. Y CHIBHBIX
3JIEKTPOJIATOB B PACTBOPE AUCCOIMHUPYIOT HA MOHBI MPAKTHUECKH BCE MOJEKYIBI, Y CIA0BIX - JTHNIb
qacTh MOJEKyd. K CHIBHBEIM 3IEKTPOIMTAM OTHOCATCA MOYTH BCE COJW, OCHOBAHUA NIECTOYHBIX WU
MIETOYHO3EMENLHEIX MeTa/IoB, a w3 Baxuenmux kucior: HClO,, H,SO,, HNO;, HCI, HBr, HJ.
HMnO,.

K cmalbeiM siaekTpomuTaM OTHOCATCS IMOYTH BCE OopraHndeckne kucnotel, Hampumep, CH3;COOH,
neopranndeckue coequnenua: HoCOs, H,SOs, H,S103, HCN, HNO», H3PO4, HE, NH,OH, H,O u T. 1.
Peaxiini B PaGERORAX 2AGEROMTOB MPOTEKAIOT MEKAY HOHAMM W MIYT HEOOparumMo, eciu B

SNEKTPOHHOM MOAMUCHIO
PR3YALEAT CCPOAKIHAE0BPASYIOECAQCAMEH, Ta3bl U craaldeie MIEeKTPoauThl. OOBIUHO TaKHE pPEaKLMH
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M300pax)arTcsa TPy MOMONIN HOHHO-MOJIEKYIIAPHBEIX YpaBHEHUH. OcCanku, Ta3el U CnadbIe S1E€KTPOIUTEL
MUIIYTCA B BUAE MOJIEKYJII, XOPOIIO PACTBOPUMEIE CHIILHEBIE MIEKTPOJUTEL — B BUAE NOHOB.

PaccMmoTpyM TUITMYHEBIE BAPUAHTEI PEAKIIUN B PACTBOPAX HJIEKTPOJIUTOB:

a) 3AgNO; + FeCl; = Fe(NO3); + 3AgCl| — MonekymsipHoe ypaBHEHHE

3Ag" +3NO; + Fe’* + 3NO;3 + 3AgCl| — moJHOe HOHHOE ypaBHEHHE

Ag" + ClI'=AgCl| - cOkpanmeHHOe HOHHOE YPABHEHHE

0) Na,CO3 + H2SO4 = NaxSO4 + H2O + CO2T

ONa"+ COs* + 2H" + SO4 =2Na" + SO~ + H,0 + CO»1

2H" + CO3* = H,0 + CO»1.

B) HCI + NaOH = NaCl + H,0

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

H* + OH =H,0

[Tpu cocraBneHUM MOHHO-MOJIEKYIAPHBIX YPABHEHWUM CICAYET MOMHUTBL, UTO CYMMad DIEKTPUUECKUX
3apsaI0B B JIEBOM 4ACTH NOMKHA OBITE paBHA CYMME OJJIEKTPHUYECKHX 3apANOB B IIPABOM YacCTH
ypaBHEeHUA. OTMHAKOBBIE MOHBI U3 00€MX 4acTel YPaBHEHU S U CKIIOUAIOTCA.

Odopyoosanue u Mamepuaibl:

PeakTuBel, HEOOXOAMMEIE A1 TAHHOW Pa0OTEHL, BEICTABIIAIOT HA ITOJIKH JA0OPATOPHEIX CTOJOB. Penkue
PEAKTUBEI, KOHIEHTPUPOBAHHEIE KUCIOTBEI W NIENIOYN, [MAXYYHE BEIIECTBA (HAIpUMEpP, CEPOBOIOPO,
OpoMHas BOOA U Op.) XPAHAT B BEITSKHOM HIKA(Yy.

OcHOBHAA XMMHMUYECKASA MOCYIA: ONPOOUPKU (B INTATHBE), KOMOBI, XUMHUYECKHE CTAKAHBI MOCIE padOTHI
THIATENEHO BBIMBITH, BECHI C PA3HOBECOM, HPUOOPEI, HMCIOJb3yeMas A IPOBENECHHUA OTIEIBHBIX
1adopaToOpHEIX padOT, BEIOAETCA W COAETCA yucTaA 1ad0paHTy.

Texnuka 0e3onacHocCmu npu_gblNOJIHEHUU 1A00PAMOPHOU_Padombpl:

-dAKKYpaTHO 00pamareCa CO CTEKJIAHHOW XMMHUYECKOM IMOCYAO0M. OCTATKU pazOUTON moCyasl yOUpaTh C
[TOMOIBIO COBKA U MIETKH;

-BC€ pPalOTBI, CBA3AHHEIE C BBIACIIEHUEM SIOOBUTHIX, JIETYYUX W HENPUATHONAXHYIIMX BENIECTB,
OPOBOJUTH B BEITSKHOM MIKA(Y;

-Ipy OINIPEAEIIEHUM 3aIaxa BEMIECTB OTBEPCTHE COCyAa AEp:kaTh HA pacctoaHuu 25-30 cm oT muia,
HAMpaBJssl K ce0e CTPyro raza moCTynareIbHBIMU IBWKEHUAMHA JIAJOHA OT OTBEPCTHS K JIMILY;

-IPH HATMBAHWM PEAKTUBOB HE HAKJIOHATHCA HAL COCYOOM BO HM30€kKaHUE MOMamaHusA OpBI3T WM
JACTHUIL HA JIMIO0 UM ONEXKAY. IIPU pa30aBIEHUN KOHIIEHTPUPOBAHHEBIX KUCIOT BIUBATH KUCIOTY B BOAY,
HO HE HA00O0POT;

~HpH HﬂFpEBHHP%mmW%QFﬂEpH{HTB e€ OTBEPCTUEM K Ce0€ UM B CTOPOHY COCENA. HE HAKIOHATHCA

SNEKTPOHHOW MOANNCHIO )
HA AL CBaOMOLE MRAREIO TR0 RO ME0EMAaHN € Tonaganus e€ Ha JIMIO, PYKUA UIH OICK Y,
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Nencteutened: ¢ 19.08.2022 no 19.08.2023



-TOPAYNE MPEAMETEI MOKHO CTABUTH TOJBKO HA ACOECTOBBIM KAPTOH, aCOECTUPOBAHHYIO CETKY WM
OPYTYIO CHEIUAIBHYIO ITOICTABKY;

-HENb35 NOJIb30BATHCA HIEKTPONIpuOopamu 0€3 COOTBETCTBYIOMIETO MHCTPYKTAXKA. IPH BKIFOUEHUH UX B
CETh HEJIb3A IEPKATHCA 3d METAJUINYECKUE NPEAMETHI (TPYOBI, KPAHBI U T.II.). 3aANPEIIAETCS BKIFOYATE U
BBIKJIFOYATHE HAEKTPONMPUOOPEI MOKPBIMH PYKaAMHM, a TakXe€ ITOJb30BATHCA HEMCHPABHBIMUA WJIN
MMEIOIIMMHE OTOIEHHEIE OPOBOAA MpHOOpamu;

-3aMpPENnIAeTCs NPUHUMATE [MUOTY B XUMHUYECKOU 1a00paTopuu U MUTE BOAY U3 JIA0OPATOPHON MOCYIEL. -
-KATETOPUUECKH 3AIMPEIIAETCA NpOoOOBATh PEAKTUBEI HA BKYC;

-IPU TOMAJAHUM HA JIAIO WM PYKH OPBI3T KOHIEHTPUPOBAHHBIX KHUCIOT IMOCIE CMBIBAHHUSA BOJIOH
MPOMBITE CIA0BIM PACTBOPOM COIBI. NIEIOYBL CIEAYET CMEIBATH OO TEX IOP, IMOKA Y4ACTOK KOMKH, HA
KOTOPBEIM OHA MOMAJIA, HE MEPECTAHET OBITH CKOMB3KUM; 3aTEM HPOMBITh CIA0BIM PACTBOPOM YKCYCHOM
KUCIOTEl W HATOKUTE MOBA3KY U3 BAThI, CMOYEHHOM 3%-HEIM pACTBOPOM IMEpPMaHraHata kamus (i3
anTEeuKH B 1a00PaHTCKOU Ka(enper);

-IT0 OKOHYAHWU PAaOOTHI BEIKIIOUYUTE U3 CETH BCE BIEKTPONPUOOPEI, MEPEKPHITH MTOIaTy ra3a U BOJBI B
naboparopuro u yopars pabouee MeCTo;

-000 BCEX HECUACTHBIX CIyYafAX HEMEIJIECHHO CO00MIaTh NPEeNOgaBaATEMO NI Ta00paHTy.

Ipakmuueckas 4acnb:

B3auMOneucTBuE 2IEKTPOJUTOB CIENYET PACCMATPUBATE KAK PEAKIAM MEKIY MOHAMH. JTH PEaKINU
UOYT B CTOPOHY HaWOOIEE MOJHOTO CBA3BIBAHWUA HOHOB B TPYZHOPACTBOPUMEIE, Ia3000pasHbIE U
MAaJIO TN CCOLMUPYIONIHE BENIECTBA.

[Tpu BeimomHeHM padOTEI YPABHEHHU S BCEX PEAKIIMH MUCATH B MOJIEKYSIPHOM U MOHHOM BH]IE.

Onwvim Nel. ObpazoBanue TpyIHOPACTBOPUMBIX BEMIECTB.

[Tonbepure Takue peakTUBE U3 HAXOJAMIMXCA HA ITOJIKE, B3aUMOICHCTBUEM KOTOPBIX MOKHO HOJTYYUTE
ocanku CyJab(puaa IMHKA, THAPOKCHUAA HUKEIA U KapOoHara Kambiusa. OCaaku TOMKHBI OTCTOSTHCA.
[Tocne orcranBanua pacTBOPEI CIIUTH, & OCAOKN COXPAHUTH I CIEIYIOIIUX OIBITOB.

Onbim Ne2. O0paszoBaHue ra3os.

K cyme(puny 1mnHka, a 3arem K ocagky kapbonara xameims, npubdaBute 2-3 mMa  pacTtBopa
XJIOPOBOOOPOAHOM KUCHOTHI. Kakue rasel Beimematorca? OOparure BHUMaHME, YTO BO BTOPOM CIIydae
MOMHMO rasza 00pasyercs ManoquCCOIUUPYIONIEE BEMIECTBO.

OmEIT TPOBOAWUTE B BBRITAKHOM HIKA(Yy.

Onwvim Ne3. O0pazoBaHne MaaoquCCOIUAPYIONIETO ANEKTPOINTA.

A. K ocagky runpokcnaa Hukensa (omeIT Nel ) mpubasuts pactBop ammuaka. O0pa3yercs pacTBOPHUMBII

MaJI0 AN CCOTTMU AR MgH E&gpaavyrHauk essi(11).

SNEKTPOHHOW NOANMWUCHIO y
Bep By mpoOupiyn HAAEEEss 265 /M0 PACTBOPA XITOPOBOJIOPOTHON KUCIOTEL U MOMECTUTE B HETO T'PAHYILY

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MIEMOTKY KPUCTAUIMUIECKOTO anerara Harpusa. OTMETUTE U3MEHEHHE B WHTEHCHUBHOCTH BBIICICHUA
Bogopoaa. Hamicare ypaBHEHUE peakiy, KOTOpas MPOU30LLUIA MTOCIE NMPUOAaBIECHUS aleTaTta HATPUd,
yKa3aTh MIPUYMHY 3aMEIJIEHU TPOLECCa BEIAEIEHU BOIOPOIA.

Onbim Ne4. CvenieHnre HOHHOTO PaBHOBECHS.

A. Hanurs B mpoOupky 3-4 M DUCTUIIMPOBAHHOM BOIBI, MPUOABUTE KATLTIO KOHIIEHTPHUPOBAHHOU
YKCYCHOWU KHMCIOTEI M 1-2 Kammm MHAMKATOPa METWIOBOTO OPaHkKEBOTro. Kakyrw OKpacky MpUHUMAET
pactBop u modyemy? COCTABETE YpPABHEHHE IOUCCOIUAIIMM YKCYCHOM KHCIOTEI M BBIPAKECHUE I
KOHCTAHTHEI HOHU3AIHH.

PaznemuTs pacTBOp mMOpPOBHY HA ABE MPOOHUPKH M K OOHOM 9aCTH NpUOABUTH MIEMOTKY aleTara HaTpus,
B300JITaTh M CPABHUTE OKPACKY PACTBOPOB B 00enx npodupkax. /late 00bACHEHUE OMEBITY.

B. IlpoBectn OmpIT aHAJOTHMYHO TPEILIAYIIEMY, B3SB BMECTO KHCIOTHI PACTBOP AMMMAaKa, BMECTO
METWJIOBOTO OpaHkeBOro - (eHoararewH M BMECTO anerara HATpUsA - XJaopun ammoHus. Jlate
00BACHEHNE, NCXOAA U3 KOHCTAHTEI PABHOBECHA.

Onwvim Ne. [IponsBenenue pacTBOPUMOCTH MAJIOPACTBOPUMBIX BEMIECTB.

Buectu B mpoOupky u3 Owoperku 1 mut 0,1 v pacTBopa HUTpara CBUHIA U JOOABUTH K HEMY HEMHOTO
Oonpie mo 00wémy 0,1 1 pacTBopa cyaw(para natpus. [lonmydennsii ocagok AOMKEH OTCTOATHCSA. CIUTh
HAaI0CAO0YHYIO JKUAKOCTE (mim oroOpars mumerkon). K ocagky mpubaBute | M1 pactBopa xpomara
Kaiusd M nepeMemarsk. HaOmonare DOCTENEHHOE W3MEHEHHME I[BETa ocaaka. Kakoe BemecTBo
oOpaszoBatocs? Ha ocHOBaHMM OMBITA CAEIATh BEIBOJ O BEMMUMHE Npou3BeneHus pactBopumoctH (I1P)
MAJIOPACTBOPUMEIX coned. CpaBHUTH CBOW BBEIBOA C OAHHBIMM TaOmuiel. Hammicate ypaBHEHUA
MPOU3BENECHUSA PACTBOPUMOCTH STUX CONEH, moacraBus 3HaueHus [1P.

OmeiT No6. KoHTpOomsHOE 3a1aHUE.

JKCHEPUMEHTAIEHO OCYIIECTBUTE CIEAYIONINE IPEBPAIIEHUA:

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

CoCTaBUTE YPABHEHUA PEAKIINH.

13 sToro omelta cienyer, 4TO MHOTAA B JIEBOM U IMPABOM YACTIX YPABHEHUSA MOTYT OJHOBPEMEHHO
HAXOIUTHECA MAIOIMCCOIMUPYIONIME W TPYIHOPACTBOPHUMBIE BEMIECTBA. UTOOBI NMPAaBUILHO PEMINTH
BOIIPOC, B KAKYIO CTOPOHY CMECTHUTBLCS PABHOBECHE, HY/KHO HMPOM3BECTH YUET TAKMX KOIMYECTBEHHBIX

XapPaKTEePUCTUK, KaK KOHCTAHTA U CCOLUALINHN, ITIPOU3BEINECHUE PACTBOPUMOCTH, KOHIIEHTPAIUA UOHOB.

Ipeodosanusn K odhopmienuro 1adopamopHoi padonpl U omuemy:

| .Beimomnenne naboparopHeIX padOT CONPOBOKIAIOT 3amucsaMu B JaboparopHom xypHane. Ha

TUTYJABHOM JIMCTE JTA00OPATOPHOrO KYpPHAJIA MOMKHEI OBITh MPENCTABIIEHEI. HA3BAHUE YHUBEPCHUTETA,

(haMiTiA 1 THUHBAMEH VHEIHEEACT, HOMED Kypca U TPyNObl, YUeOHBIN TO/I.

ANEKTPOHHOW MOAMACHIO
20ruer 0 BEINOAHSHIBII2AG0 OparopHOH PA00TE TOIHKEH CONEPKATE CIENYIONINE CBEIECHU:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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*1ATY BBITOJIHEHUA PAOOTHI;

*11€]Ib PAOOTHL;

*000pyIOBAHUE M MATEPUAIIHI;

*KPaTKO€ TEOPETUYECKOE OMUCAHUE,;

*HOMEDP M HA3BAHME OITBITA;

*KPAaTKOE€ OMMCAHNUE X0a pabOTHl ¢ YKA3aHUEM YCIOBUM IIPOBENEHUS OMBITA;

*PUCYHKH U CXEMBI UCIOJIb3YEMEBIX TPHOOPOB;

*HAOTIO TEHH A,

*YPaBHEHUSA MPOTEKAIONINX PEAKINH;

*pacu€rel, TAOMIIEL, TpaduKu;

*BBEIBOIBI.

3.JIaboparopHeIi KypHAT HY’KHO BECTH UMCTO U AKKYPATHO, 3aIMHUCH JTOJIKHEI OBITh JIAKOHUYHBIMH.
4.0t1uét 0 IpoBea€HHON PadOTE MPOBEPSAET U MOAIMMCEIBAET IPENOJABATENE.

5.K cmaue 3au€ra nmo madoOpaTOpHOMY HPAKTHUKYMY JOIMYCKAIOTCA CTYAEHTHI, BBINOJIHUBIIAE U
MOAIMACABIIME Yy NPENOJABATENA BCE OOMAmHUE W naboparopHbie padOTHI, COABIINE KOJUIOKBUYMEL,
AKTMBHO y4aCTBOBABIINE B padOTE CEMHHAPOB.

6.CTyneHTsl, MOJIYUUBIINE 3a4€T MO 1a0OPATOPHOMY MTPAKTUKYMY, JOMYCKAIOTCA K CIA4e HK3aMEHA IO
KypPCYy HEOPraHMUECKONU XUMUMU.

Konmponsusle gonpocul :

I. CocraBeTe MOJEKYIAPHBEIE W WMOHHO-MOJEKYJISPHBIE YPABHEHUs PEAKIWH B3aUMOJACHCTBUS B
pactBopax Mexnay: a) KoS u CuSO,; 0) AgNO; m NH Cl;

B) Na,S103 u H,SOy4; 1) CaCO3; m HNO:s.

2. CocraBeTe ©NO [OBA MOJCKYIUIPHBIX YPABHEHUS PEAKIUM, KOTOPBEIE BBIPAKAIOTCA WOHHO-
MOJIEKYJIIPHEIMA YPABHEHUAMU:

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

3. M0o¥HO M1 IPpUTOTOBUTE PACTBOP, COAEPKAMINN OTHOBPEMEHHO Crnenyromue mapsl Bemects: a) KOH
u Ba(NO3j),; 6) Cr(OH); u NaOH; B) Pb(NO3), u KCl; r) CuCl, u Na,S? IlpencraBsre BO3MOKHBEIE
PEAKIMU B MOJIEKYIIAPHOM U MOHHO-MOJIEK VJIAPHOM BHU/JIE.

4. CmenmBaror monapuo pactsopel: a) KOH u Mg (NO;),; 0) L1,CO; u HCI; B) Fe(NO3); m KOH; 1)
NH4CIl m NaOH. B kakux cnydasx peakuuu IpakTHU4ecKu nouayr no koHna? IlpencraBeTe mx B
MOJIEKYJIIPHOM U HOHHO-MOJIEKYJIIPHOM BUJE.

5. CocraBpTeé MOJIEKYIAPHBIE M HOHHO-MOJEKY/IIPHBIE VYPABHEHUs pPEAKUWHd B3aUMOJIECHCTBUSL B

pacTBopax Mem%k%ﬁﬁgg}m&m O3; 0) Fex(S0O4)3 m KOH; B) HCI u K5 S; r) CH3;COOK u HCI.
3NEKTPOHHOW MOANUCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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6. CocraBpTe€ MOJEKYJIAPHBIE W HMOHHO-MOJEKYJIAPHBIE YPABHEHUA PEAKIUM B3aUMOIECHCTBUA B
pactBopax mexay: a) Mg(OH), u CH;COOH; 6) NH4Cl u NaOH; B) Ca(OH); u K;CrOy; 1) AICl3 1
Ba(OH),.
JlabopaTopHast padbora Ne 8
Tema: I'mgpons

Llenv padomui: V3yuenue paboter pH-merpa u onpenenenne pH HEUTpaIBHOTO, KMCIOTO U MIET0OYHOTO

pacTBOpPOB ¢ momomiplo pH-merpa, BHU3yanbHOE OIPENEIEHWE LBETOB MHIWKATOPOB JIAKMYCA,
METHUIOBOTO OPAHKEBOT0 U (PEHOIPTATIENHA B HEUTPAITBLHON, KUCIIOW U MIENOYHOU Cpene, OMPEAEIEHNE
pH cpensl ruaponu3yronmxcs coield ¢ MOMOMIBI MHAWKATOPOB, BIWAHUE TEMIOEPATYPHl HA THAPOIN3,
HEOOPATUMBIN TTOJHEIN THIPOIINS.

Dopmupyemovle komnemenuuu: YK-1; OIIK-2.

Teopemuueckas 4acmap:

['mopomiz — 5T0 paznoxeHne BEMISCTB BOAOM. Boma — OOHO W3 CaMbIX AKTUBHBEIX BeniectB. OHa
OEUCTBYET HA CAMEIE PA3IUYHBIEC KJIACCHI COCIUHEHWUM: COMH, YIJIEBOIBI, OEIKH, 3(PUPBI, KUPH U T. I.
[Tpu rugpomize coenuHeHNN HEMETANIOB 00OBITHO 00PA3YIOTCS ABE KU CIOTHI, HATTPUMED:

PCl; + 3 H,O = H;PO5 + 3 HCI

[Tpu 5TOM M3MEHSIETCA KMCIOTHOCTh PACTBOPOB MO CPABHEHHUIO C KUCIOTHOCTHIO PACTBOPUTEIIA.

B Heopranmueckon XMMHUN 4anie€ BCETO MPUXOAUTCA UMETE JEI0 C THAPOIU3OM COJIEH, T.€. ¢ 0OMEHHEBEIM
B3aMMOJEHUCTBUEM MOHOB COJM C MOJEKYJIAMU BOMBI, B PE3YJIBTATE KOTOPOTO CMENIAETCS PABHOBECHE
IEKTPOTUTHUECKON TUCCOUAIIIH BOIBL.

['mapom3oM com Ha3eBAETCS 00paTUMOE B3aUMOIEMCTBUE HOHOB COJMHM ¢ MOHAMU BOJBI, MPUBOIAIIEE
K U3MEHEHUIO PABHOBECHSA MEKIY MOHAMH BOJOPOAA U TUAPOKCHIA B PACTBOPE.

['mopomis ABIAETCA PE3yaBTATOM MOJLIPHU3ANMOHHOTO B3aUMOIEHCTBUA MOHOB COMM C MX THIPATHOU
000JI0OUKOU B BOITHOM PACTBOpE. UEM 3HAUMTENBHEE 3TO B3aUMOIEHCTBUE, TEM MHTEHCUBHEE MMPOTEKAET
TUIPOIN3. YIIPOIIEHHO CYIIHOCTE MPOIECCa THAPOIN3a MOYKHO NPENCTABUTE CIEIYIOMINM 00pa3oM.
Katmoner K" CBA3LIBArOTCA B pACTBOPE C THAPATHPYIONIAMH HMX MOJEKYJIAMH BOIBI TOHOPHO-
AKI[EOTOPHOM CBS3bI0; MTOHOPOM SBJIAIOTCS ATOMBI KHUCIOPOAA MOJEKYIEl BOIBI, WMEIONIME OBE
HEMOAEIEHHBIE HNEKTPOHHEIE TMAPEI, A4KIEOTOPOM - KATHUOHBI, WMEIONINE CBOOOITHBIE ATOMHBIE
opOuranu. Hem Oospime 3apsag kaTUOHA U 94EM MEHBIIE €0 pa3Mep, TEM 3HAYUTEIEHEE MOIAPU3YIONIEE
nericreue K" ma H,O.

AHMOHBI AN~ CBA3BIBAIOTCA C MOJIEKYJIAMHU BOJBI BOOOPOIHOM CBA3BI0. CHIBHOE BO3JEUCTBUE AHUOHOB
MOYKET MPUBECTH K MOMHOMY OTPBIBY IMpoTOHA OT Moaekyasl HoO — BomopomHas CBsA3b CTAHOBUTCA
KOBATCHTHOI. Bﬁ%‘;ﬁ%&ﬁpmyﬂm kucaoTa win aauoH tuna HS™, HCOs™ u . 1.

_ 3MIEKTPOHHOW MOAMNUCHIO
BaaunoncuorBiie: aHHOEOBANAQPODOEAMI TEM 3HAUUTEIBHEE, YeM O0JIBINE 3apsa] aHMOHA M MEHBIIIE
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nmosspusyroniero Bauwsaua K" w An~ Ha wmonekyast HpyO. Tak, KaTHOHBI 3J1€MEHTOB IMOOOYHBIX
MOATPYII U HEMOCPEACTBEHHO CICAVIOIIMX 34 HUMHU JIEMEHTOB ITOJABEPraloTCsa 00JIE€ MHTEHCUBHOMY
TUOPOJIN3Y, YEM JIPYTHE MOHBI OJWHAKOBBIX C HUMH 3apiafa M pagnyca, TaK Kak Aapa MEPBEIX MEHee
3P (PEKTUBHO IKPAHUPYIOTCH d-3IeKTpOHAMH.

[mapomz — mponecc oOpaTHBIN peakimu HeuTpammsanui. Ecnm peaknus HEUTpamam3aiudu OpoIecc
YK30TEPMUUECKHUN U HEOOPATUMEII, TO THAPOJIN3 — NPOLECC YSHAOTEPMUUECKHUN U 00PATUMBIH.

Peakius nenrpannzanmu:

2 KOH + H2S03; — K»S03 + 2 H2O

CUIBHBIN CIa0BI CUIBHEBIN CITIA0BII

2 OH™ + H,S0; = SO3* + 2 H,0

Peakiius rugponmsa:

K;SO3;+ H,O <« KOH + KHSO;

SO;* + HOH « HSO3™ + OH~

[Tpn rugpomrsze cmemaercs paBHOBECHE DUCCOLMAIAM BOIBI BCIENCTBHUE CBA3BIBAHWUA ONHOTO U3 €€
nonos (H™ wmmu OH') B cmaleni snekrpomut comu. [Ipu ceaspiBammu umoHoB H' B pacrteope
HakammuBaroTcsas monsl OH , peakius cpemsr Oymer mienouHas, a mpu ces3eiBannu woHoB OH
HAKAIUIMBAIOTCSA MOHEL H' - cpena OymeT kucmas.

PazmiuaroT uersipe BapuaHTa JEUCTBUA BOILI HA COJIA.

1. Eciim kaTHOHBI 1 @aHWMOHBI UMEIOT HEOOIBIINE 3aPAbl U OOJMBIINE pa3MEPBI, TO UX MOJAPU3YIOMIEE
BJUSHUE HA MOJIEKYJBl BOJBI HEBENUKO, T. €. B3auMmopmeuicrsue comu ¢ H,O npaktuyecku He
MPOMCXOTUT. ITO OTHOCHUTCS K KATHOHAM, THAPOKCHIBI KOTOPBIX ABIIOTCS mienouamu (Hampumep, K©
151 Cah) ¥ K aHMOHAaM CHWIbHBIX KucaoT (Hampumep, CI™ u NOj3™). CnegoBarensHo, conu, 0OpazosaHHble
CUWIbHbIM OCHOBAHUEM U CWIbHOU KUCTIOMOU, 2UOpoiu3y He noogepzaromcs. B 5TOM Cilydae paBHOBECHE
TUCCOIMALIAH BOJIBI

H,O « H" + OH~

B IPUCYTCTBHM MOHOB COJIM IIPAKTHYECKH HE Hapymaercsa. [lostomy pacTBOpel Takux Coled
HeuTpatsHE (pH = 7).

2. Ecnu conw ob6pazosana kamuoHom cuibHO20 OCHOBAHUSA U AHUOHOM C1AOOU KUCTOMbl (S, CO5~, CN~
U 1p.), TO npoucxooum cudponus no avuody. llpumep — rmppomn3 com CH;COOK. Howwer com
CH3;COO wu K" B3aumogeiicrayror ¢ nonamu H™ u OH u3 soxsr. [Tpu orom anerar-uonsr (CH3;COO0 )
CBA3BIBAIOTCA ¢ woHamu Bomopoma (H') B Momekynsl €maboro 3IeKTpoaMTa - YKCYCHOM KHCIIOTEL
(CH3COOH), a wonsr OH HakammBaroTCsS B pacTBOpPE, COOOMIAT eMy MIETOYHYIO PEAKITNI0, TaK KaK

nous! K™ ne Moty arazafsmeupt OH (KOH asngerca cumsHEIM dmexTpomaTom), pH > 7.
ANEKTPOHHOW MOAMNMUChIO

MoagkyaapraeoyPaBEEe IS IIEPOIFBAIA 3E
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[TormHO€ MOHHOE YypaBHEHNE THAPOTI3A:

K"+ CH;COO + HOH < K"+ 0OH + CH;COOH

COKPANIEHHOE NOHHOE YPABHEHUE THAPOIN3A:

CH;COO + HOH «< OH + CH;COOH

['mapomrs comr Na,S mporekaer crymenudaro. Cons oOpaszoBana cuibHBEIM OcHOBaHWEM (NaOH) u
cnabou nByxocHOBHOU kucmnoroul (H,S). B sTom cnyuae annon comm S~ cea3prBaeT woHsr H BOJIIBI, B
pacteope HakarmparoTcs noHel OH . VpapHeHune B COKpamieHHON MOHHOH M MOJEKYILIPHOH (opme
HUMEEeT BU;

I. S + HOH < HS + OH"

Na»S + H,O < NaHS + NaOH

[I. HS + HOH < H,S + OH

NaHS + H,O « NaOH + H-S

Bmopaa cmynenb 2udponu3a NpaKmMu4ecKku He HpPOoXooum HpU OObIYHBLIX YC106UAX, TAaK Kak,
HaKammuBasacs, MoHEI OH cooOmiarT pacTBOpPY CHITEHOMIETOYHYIO PEAKITHIO, YTO MTPUBOIUT K PEAKIIH
HEUTPAIN3ALNN, CABUTY PaBHOBECHA BIE€BO B coorBercTBUM ¢ mpuHimnom Jle Illarenwse. ITostomy
TUOPOIN3 COJIEM, OOpPAa30BAHHBIX CHJIBHEIM OCHOBAHMEM M Crad0OM KHUCIOTOM, MOJABISAETCA
npuOABICHUEM NIEIOUH.

Yem Oonpme nomApU3yIONIEEC BAMSIHUE AHWUOHOB, TEM WHTEHCHUBHEE TUAPONW3. B COOTBETCTBHMU C
3aKOHOM JIEMCTBUS MACC 3TO 03HAYAET, UTO TUAPOJM3 NPOTEKAET TEM HHTEHCHUBHEE, deMm ciadee
KHUCJIOTA.

3. Ecom cone obpazosana kamuoHom cnlaboco OCHOBAHUSA U AHUOHOM CUTbHOU KUCIOMBbl, MO
npoucxooum cuodpoius no kamuowny. Hanpumep, 310 nmeer mecro npu ruapoymse coau NHyCl (NH;OH
- craboe ocuoBanme, HCI - cunpnas kuciora). OrOpocum mon Cl , Tak Kak OH ¢ KATHOHOM BOZIBI JA€T
CUJIBHBIU 3IEKTPOJIAT, TOTAd YPABHEHUE THAPOIN3A MPUMET CIEAYIOMIMI BUI:

NH;" + HOH < NH,OH + H" (cokpamennoe HOHHO€ ypaBHEHHE)

NH4Cl + H,O < NH4OH + HCl (MmonexynsapHoe ypaBHeHHE)

13 coxpaniennoro ypaBHeHus BUAHO, 94T0 MOHEI OH BOIBI CBA3BIBAIOTCA B CIAOBINA SJIEKTPONT, HOHEI
H" makammBarorcs B pactBope u cpena cranosurcs kucioi (pH < 7). Jlobasnenue KUCIOTE K PACTBOPY
(BBEOEHUE MPOOYKTA PEAKIIMU KATHOHOB H") cosuraer pPaBHOBECHE BIIEBO.

['mapom3 comn, 00pa3zoOBAaHHOW MHOTOKHMCIOTHEIM OCHOBaHuem (Hanpumep, Zn(NOsz);) mporekaer
CTYIEHYATO MO KATHOHY CAa00ro 0CHOBAHUA.

I. Zn™" + HOH < ZnOH" + H' (cokpamnienHoe HOHHOE ypaBHEHE)

Zn(NO3)y + HoQgnenHENS e HNO: (Mostexysipaoe ypasHeHue)

_ 3NEKTPOHHOW MOAMMCHIO X X
ldownsQH 2eBassipares B eaatoeoeaosaniic ZnOH™, noner H™ Hakamusarorces.
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Bmopasa cmynenv cudpoiuza NpaKkmuyecKu He HPoUcxooum npu OObIYHBIX VCI0BUAX, TAK KAaK B
pe3ynabpTaTe HAKOILICHUS MOHOB H B pacTBope co3maercsa CHALHOKHCIAA CPEla M PABHOBECHE PCAKIIMH
TUIPOIN3a MO 2-0U CTYIEHU CMENIEHO BIEBO:
I[I. ZnOH™ + HOH « Zn(OH), + H" (coxpamienHoe HOHHOE YPABHEHHE)
ZnOHNO; + H,O < Zn(OH), + HNO3 (MonekyasspHOEe ypaBHEHUE)
OueBngHO, ueM C1abee OCHOBAHUE, TEM MOIHEE UIAET THAPOIN3.
4. Conb, 0obpazo6aHHaA KAMUOHOM C1AD020 OCHOBAHUA U AHUOHOM ClaDOU KUCIombl, NOOBep2aencs
2uopoau3y no KkamuoHy u no axuony. llpumepom cayxut nponecc ruapomsa conn CH3COONH,.
3anuimeM ypaBHEHUE B HOHHOU (popme:
NH;" + CH;COO + HOH <« NH,OH + CH3;COOH
['mapomi3 Takux Conell MpPOTEKAET 0YEHb CHJIBHO, ITOCKOJBKY B PE3yIbTATE €r0 00pa3yroTcs u crnaboe
OCHOBAHHE, U ciaadadg KUCIoTa.
Peakuusa cpensl B 5TOM Caydae 3aBUCHT OT CPABHUTEIBHOM CWJIBI OCHOBAHMA M KUCIOTEL, T.€. OT UX
KOHCTAHT auccoruanui (Ky):

e ecmu Ky (ocnoBanus) > Ky (kucnorsr), To pH > 7;

e ecmu Ky (ocnoBanus) < K (kucnotsr), To pH < 7.
B cayuae runpommza CH3;COONH4:
K;; (NH,OH) =1.8-107; K5 (CH3COOH)=1,8-10",
MOATOMY P€aKIua BOJIHOTO PaCTBOpA 3TOM Coin Oymer mouru HeuTpaneHou (pH = 7).
Ecnu ocnoBanme u kucnora, 00pasyromme Cojib, ABISAIOTCS HE TOJBKO CIA0BIMU 3IEKTPOIUTAMH, HO H
MAJIOPACTBOPUMEI WJIM HEYCTOMYMBEL M PA3JIAraroTCsa ¢ 00pa3oBaHMEM JIETYUUX IIPOJYKTOB, TO B 3TOM
CIyud€ THUIPOIM3 COJMM IMPOTEKAET MO0 BCEM CTYHEHAM A0 KOHLA, T.€. I0 0o0Opa3zoBaHus ci1abdoro
TPYIHOPACTBOPUMOIr O OCHOBAHUA M CIA00M KHUCIOTEL. B 3TOM ciiyuae peds UAET 0 HeoOpamumMom wiu
NONHOM 2UOpOU3e.
MMEeHHO TOJHBIM THUAPOIM3 SABJAETCA NPUYUHOW TOTO, YTO BOIHBEIE PACTBOPBEI HEKOTOPBIX CONEH
OpUrOTOBUTE HEMb3s, Hanmpumep Cra(COs)3, AlLS3u ap. Hanpuwmep:
Al,S; + 6H,O0 — 2A1(OH)3| + 3H,S?
[Tostomy cyne(pua amroMUHHUSA HE MOKET CYINIECTBOBATH B BUJAE BOOHBEIX PACTBOPOB, MOKET OBITH
MOJIY4E€H TOJABKO "CYXUM COCO0OM", HAITpUMEp, U3 JIEMEHTOB IIPU BEICOKOH TEMIEpAType:
2A1+3S - ALS;,
U IOJIKEH XPAHUTHCA B TEPMETUUECKUX COCYIAX, HCKIFOYAOIINX TONATaHUE BIIATH.
Peaknmeir oOMeHa B BOOHOM pacTBOpPE TAKWE COCOUHEHWSA HEIB3A MOayudTh. [Ipn B3ammopencTBum

coreit A1™*, Crjapkgi BoRASTROPE ¢ CyabduaaMm 1 KapOOHATAMM B OCAZIOK BHIANAIOT HE CyJIb(UIEL 1
3MEKTPOHHOW MOAMUCBIO
KA POOHAT bR TN RATHQOHQOR)S 87 B (DIEIPOK OF B
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2AICI; +3Na,S +6H,0 — 3H,S1 + 2A1(OH);| +6NaCl

Nencteutened: ¢ 19.08.2022 no 19.08.2023



2CrCls + 3Na,CO3 + 3H,0 — 2Cr(OH)3 | + 3CO;,1 + 6NaCl

B paccMOTpeHHEIX mpumepax MPOMCXOOUT B3auMHOE ycmieHue rugpomsa asyx coneit (AlCl; u NasS
wtn CrCl; u Na,COs3) u peakius uaeT 10 KOHIA, TAK KaK IPO VKT PEAKIIMHN BBIIEIIAIOTCA U3 PacTBOpA
B BHE OCaaKa M rasa.

[mapomi3 comelt B psaae CIydaeB MOIKET OPOTEKATh O4YEHB CiI0kHO. (IIpocTeie ypaBHenus peaxkuum
rUApOIN3a B OOMIENIPUHATON 3amMCH 49acTO SBIAKOTCA YCJIOBHBIMU.) IIpoaykTel ruapomsa MOKHO
YCTAHOBUTEL JIMIIL HA OCHOBAHUM AHAJIUTHYECKOrO wucciaemoBanusa. K mpumepy, mpoaykramu
TUIPOIN3a CONEN, CONMEPKANIMX MHOT03aPAHBIE KATUOHBI, MOTYT OBITh MOJMANEPHBIE KOMITJIEKCHI. [aK,
ecm B pactBopax Hg”" comepiaTcs TOIBKO OTHOAIEPHBIE KOMIUIEKCH, TO B pacTBopax Fe'" mommmo
komriekcoB [FeOH]™ u [Fe(OH),]" obmapyxmuBaercs nByxwamepusii kommiexkc [Fe:(OH),|™; B

;
pactBopax Be®" B OCHOBHOM 0O0pa3yioTCSi MHOTOSIEPHBIE KOMIUIEKCHI cocraBa [Bes(OH);]™

. B
pactBopax Sn-* obpasyiorcs kommiekcuere noHsl [ Sny(OH),*", [Sny(OH), %", [SnOH]"; B pacrBopax
Bi*" mapany ¢ [BiOH]** HaxomaTcs KOMILIEKCHBIE MOHEI COCTABA [Big(OH)»]%". Peakuum TUIPOJIH3A,
IPUBOIANINE K 00pa30BAHUIO MOJUAIEPHBIX KOMIUIEKCOB, MOKHO MPEACTABUTE CIECAYIOMIUM 00pazom:
mM*" + nH,0 < My(OH),"™ ™" + nH",

rae m u3Mmenserca or 1 go 9, a n moxker npuHuMare 3HadeHus ot 1 mo 15. Takoro poma peaxitum
BO3MOXKHBI A1 KAaTHOHOB Oonee uem 30 51€MEHTOB. YCTAHOBIEHO, UTO KaAXKIOMY 3apiaay HOHA B
GOJBIIMHCTBE CIIYUAEB OTBEUAET OmpeneneHHas (opma Komrmiekca. Tak, mis moHoB M xapaxrepHa
dpopma aumepoB [Ma(OH)’*, nas monos M~ — [M*(OH),]*", a mna M™ — popma [M2(OH):]°* u Gomee
CII0KHEIE, HAITPHMED [Zr, (OH)g]* .

[Tpu BeICOKHX TemmepaTypax 1 0ompmmx 3HadyeHuaX pH 00pa3yroTcsa n OKCOKOMITIIEK CHI:

2MOH <> MOM + H,0 wm
—= =M=0-M-0-M- + nH30

Hampumep,

BiCl; + H,O — Bi(OH),Cl1 + 2HCI

Karuon Bi(OH)," nerko tepser mMosekyry Boabl, 00pasys karuon BucmyTiia BiO™, KoToperii ¢ xymopu-
MOHOM JaeT Ol KPUCTALUIMIECKHUM 0Ca0K:

Bi(OH),Cl — BiOCl| + H,O0.

CTpyKTYpPHO MOJMAAEPHBIE KOMIUIEKCE MOKHO HPEACTABUTE B BUAE OKTA3APOB, COCAMHEHHBIX MEKIY
co0ou mo BepmmHe, pedpy Win rpaHu DOCPEACTBOM pa3zmdHbeIX MOCTUKOB (O, OH u mp.).

CoKHBIH CDCE%MM&B%S JIPOAYKTEL - THAPOIH3a KapOOHATOB pAxa METAUIOB. lak, IpH
SNEKTPOHHOW MNOANMUCHIO

BIANMOACHCTRMI; PACTROPHMEX coacH, Mg ™", Cu™, Zn™*, Pb™" ¢ kapGonarom Harpus 06pasyroTCs He
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cpemHue KapOOHATBI, a4 MEHEe  pacTBOPUMEBIE 2udpokcokapbonamul, Hampumep Cux(OH)COs,

Anx(@Eh)s( CO¥20 P (OF)(CO3),. B kauecTBe mpuMepa MOKHO MPUBECTH PEAKIIAN



5M§SO4 + 5N33C03 + HgO — Mg5(OH)3(C03)4l + SNEI.ESO&], + COET

2Cu(NO3)2 + 2Na,CO3 + H20 — Cua(OH)2CO3] +4NaNO; + CO,T

Konm4ecTBEHHO TMAPOIN3 XAPAKTEPU3YETC CTEMEHBIO0 THAPOIN3a /1 U KOHCTAHTOU Tuaponusa Kr.
Crenenp rUApOIM3a MOKA3BIBAET, KAKAA 4aCTh COMM, comep:kamasacsa B pactBope (Cyg), moaBepriace
ruapoIn3y (Cyryy) ¥ PACCUMTHIBAETCA KAK OTHOUIIEHUE:

h = Cw rug / Cm (100%).

OueBngHO, uTO WIA 0Oparumoro npouecca rugpomsa h < 1 (<100%), a na neoOparumoro rugponusa
h = 1 (100%). Kpome mpupoasl COmM, CTENEHb THAPOIM3a 3aBUCUT OT KOHIIEHTPAIMA COJH H
TEMIIEPATYPEI PACTBOPA.

B pacrBopax ¢ yMEpeHHOM KOHIEHTPAUMEN PACTBOPEHHOTO BEMIECTBA CTEMEHL THIPOIU3A IIPH
KOMHATHOM TeMmmeparype oObiuHO HeBenuka. [[isa comeit, 0Opa30BAHHBIX CHWIBHBIM OCHOBAHMEM H
CUIIBHOM KUCJIOTOW, OHA MPAKTUYECKU PABHA HYIIO; /A CONEU, 00pa30BaHHEBEIX CIa0BIM OCHOBAHHUEM M
CIJIBHOM KHCJIOTOH MJIH CHJIBHBIM OCHOBAHHEM M Ci1a00H KHCIOTOH, OHA cocrasaseTr ~ 1%. Tak, mua
0,01 M pacrsopa NH4Cl 2 = 0,01%; nna 0,1 u. pactBopa CH3COONH4 A = 0,5%.

['mapoms — mponece 0OpaTuMeId, MOITOMY K HEMY MPUMEHUM 3aKOH JEUCTBYIOIIMX MACC.

Koncmanma cudponusa ecmv KOHCIManma pagHoGecuUs npoyecca cuoponu3a, v mo CBOeEMy (PU3nuecKoMy
CMBICITy OIIPEAENIAeT CTEeneHbr HeoOpatumocTu ruapomm3a. Yem Oomeme Kr, Ttem nHeoOpatumee
ruaponns. Kr umeer cBO€ BEIPaKEHUE UL KaXKA0TO CiIydas THIPOIN3a.

BeiBeneM BeIpaKE€HUE O KOHCTAHTHI THAPOJIM3A COMM CIabd0N KUCIAOTHEI M CHJILHOTO OCHOBAHWA HA
npumepe NaCN:

NaCN + H,0 < NaOH + HCN;

Na" + CN +H>0 <> Na" + OH + HCN:

CN + H)O < HCN +OH

Kpaﬂu = [HCN][OH ]/ [CN ][H:0].

[H,O] nmeer HanOomb1Iyi0 BEMTUUMHY, KOTOPAsA B XOA€ PEAKIIMHN MPAKTUUECKH HE U3MEHAETCS, TOATOMY
€€ MOJKHO YCJIOBHO CUMTATh HOCTOAHHOW. lorga NOMHOKMB 4YHCIUTENE W 3HAMEHATENb HA
KOHIIEHTPAIIMIO TPOTOHOB 1 BBEAS MOCTOAHHYIO KOHIIEHTPAIMIO BOJBI B KOHCTAHTY, TOTYUHM:

KpaBH [HEO] — KW / Kﬂ[m{cn} — KF

rak kak [HCN] / [H'][CN ] = I/ Kjaen)

[Tockoneky Kw BermumHa mocToaHHad U paBHa 107" , O4EBHUIHO, UTO ueM MeHbme K c1adoi KMCIOTHL,
AHUOH KOTOPOH BXOJUT B COCTAB COJIM, TEM Oosbiie Kr.

AHAIOTHYIHO, IJI COJIH, THAPOIM3yroniencs mo karuony (Hampumep NH4Cl), momyamm:

NH;" + H,0 « NH4@H soH dgoxpaniennoe ypapHeHHE THAPOIN3A)

EIHEI{'I'F'?HHDH Nnoarincbio

EWWE[TNMHJ.EHQ&BEE[M;M&ﬂGﬂﬂdSE
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KF — Kpaﬂu [HEO] — Ii"*f"l.”fJ Kﬂ{ncu}
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B 5TOM BBIpaKE€HHUM YUCIWUTENE W 3HAMEHATens aApoOm ymHOxumu HA [OH ]. OueBngno, uTO ueMm
mMeHp1Ee Ky c1adoro 0CHOBaHM:A, KATUOH KOTOPOTO BXOIUT B COCTAB COMU, TeM Dombmie Kr.
Ecmn comps oOpazoBana cmabOeim ocHOBanwem u crmabou kucmoron (Ha npumepe NH4CN), To
COKPAIIEHHOE YPABHEHUE TUAPOTIN3a UMEET BU:
NH; + CN + H,O <> NH4OH + HCN
Kpasa = [NH;OH] [HCN] / [NH;][CN].
B stoMm BeRIpakeHuMn M Kjupy 9MCIMTENR M 3HAMEHATENL APOOM YMHOKAEM Ha [H+]'[OH_]., IOATOMY
BBIpAKEHUE Ny1A K mpuHUMaeT BUI:
Kr=Kw/ (Kﬂu{mnnm} Kﬂ{ﬂcu})*
Kak crmemyer w3 NPUBEIEHHBIX BBIPAKEHUN, KOHCMAHMA 2UOPOIU3A O0OPAMHO HPONOPYUOHWIbHA
KOHCcmaHme ouccoyuayuu ci1abo2o 31eKkmpoiuma, YIACTBYIOMIEr0 B 00pa3oBaHuUM COMM (€CTM B
oOpazoBaHMMU COMM YUACTBYIOT 1Ba cnaldeix »siuekrpommra, TO Ky o0patHo mpomopruoHaisHA
MPOU3BEACHUIO UX KOHCTAHT JTUCCOLMALIMNN).
Paccmorpum ruaposms MHOro3apaaHoro nona. Bozsmem Na,COs.
I.CO;” + H,0 « HCO3 + OH
Krq = [HCO3 ][OH ]/ [COs”|[H,0] * ([H'] / [H']) = Kw / Ky,
TO €CTh B BEIPAKEHME I KOHCTAHTHEI THAPOJIN3a N0 MEPBOM CTYIIEHU B 3HAMEHATENb BXOAUT BTOPAA
KOHCTAHTA JUCCOUUAINH, U U1 BTOPOH CTYIIEHU THAPOJIN34

II. HCO;3; + H>O « H,COs3+ OH"
Kray = [H2CO3][OH] / [HCO; ][H,O] * ([H'] / [H']) = Kw / Ky
Ky = 43107 Ky =2.5%107
Kran =5.6x10"" Kpgy =1.8x10"
Taxkum oOpazom, Krq) >> Krqn, koHCTanTa, a CI1eqoBaTenbHO, U CTENEHL NEPBOM CTAIUW TUAPOIHM3A
MHOTO OOJIBIIIE MOCIEAYIONINX.
Cmenenb cuopoiu3a IBIAETCA BEIMIUHON aHAJIOTUYHOW CTEMEHU OUCCOIUAIMU. B3auMOCBA3EL CTENEHN
M KOHCTAHTHI THAPOIN3a AaHAJIOTUYHA TAKOBOM AJI CTEMEHN U KOHCTAHTHI U CCOI[HAIHH.
Ecmu B o0mem ciaydae MCXOOHYIO KOHIIEHTPAIMIO aHWOHA Caabou KUCHOoTel 0003HaunuTh uepes C,
(moie/m), TO Coh (MONB/TT) — KOHIIEHTpALUA TOM 4aCTH aHWUOHA A, KOTOpas NOABEPriIack TUAPOIN3Y U
obpazoBanoce Cyh (Mone/n) cnadon kucnorel HA u Coh (MOIB/1T) TMAPOKCHAHEIX TPYIIIL.
A +H,O < HA + OH,
Co-Coh Coh Coh
torga Kr = [HA|[OH |/ [A ] =Coh-Coh / (Co-Coh) = Coh” 1 (1-h).

Mpinh << e Gkt VK1 / Co
NEKTPOHHOM MOAMUCHIO
Ceprupn&QICHBOITOXOINE: Ela-3ac0s PazdasmeHsn OCTBaIbaA.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Moxno paccunurars pH pactBopa, ecnu u3BectHsl C, v h. YdUTBEIBAA, 4TO
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[HA| = [OH | = C,h, momyunm:

Kr = CohCoh / Co = [OH 17/ C,, oTKYmA

[OH ] = VKy-C,.
AHAIOrHYHO, MOKHO MOKA3aTh, YTO IMPU THAPOJIM3E IT0 KATHOHY

[H']= VKr-C,.

Taxkum 00pazom, CTOCOOHOCTE COJIEN NOABEPraThCA THAPOINU3Y 3ABUCHT OT JBYX (DAKTOPOB:

e CBOWCTB MOHOB, 00pa3yronnx COJMIb;
e BHEMHUX (PAKTOPOB.

Kak caBUHYTE paBHOBECHE TUAPOIA3A?
1) [lobGaBienne omHOMMEHHBIX HMOHOB. [loCckomeky mpu 00paruMOM THOPOIU3E YCTAHABIMBAETCA
AUHAMHUUECKOE PABHOBECHE, TO B COOTBETCTBHM C 3aKOHOM JEHCTBUSA MACC PABHOBECHE MOKHO
CMECTUTH B TY WIH UHYIO CTOPOHY BBEEHHUEM B PACTBOP KHCIOTH WJIM OCHOBAaHUA. BREgEeHNE KUCIOTEH
(katmonoB H™) momasiser TUAPOIN3 IO KaTHOHy, noOasimenue mienoun (anunoHoB OH) momaBmser
TUAPOJIN3 MO AHUOHY. ITUM 4ACTO MOIB3YIOTCA I YCUIEHUS WIH IMOJABJICHUA NpoIecca THAPOIN3a.
2) U3 ¢opmynsl mains h BUOHO, 4TO pazbasieHue cnocoocmeyem cuopoausy. POCT CTENeHH TUapom3a
kapOoHaTa HATPUA
Na,CO; + HOH < NaHCO3; + NaOH
3) IloBeimenmne Ttemmeparypel cmnocoOcTByer ruaponu3sy. Koucranta gucconpanuy  BOJEI
VBEJIMIMUBAETCA IIPH IMOBBIMIEHUH TEMMOEPATYPEI B OONBIIEN CTENEHHM, YEM KOHCTAHTHI AUCCOIHMAIIUN
MPOAYKTOB THAPOJIN3A - CHA0BIX KUCIOT U OCHOBAHWH, TOSTOMY IIPU HATPEBAHUM CTEIEHL TMAPOIN3a
BO3pacraer. K s3romMy BEIBOAY JIETKO NMPUHUTH M MHAYE: TAK KAK PEAKINA HEUTPATU3ALMNH SK30TEPMHUUHA
(DH= -56 x/lx/mome), TO ruapomi3, OyayuM MIPOTUBOMOIOKHEIM €M MOPOLECCOM, SHIAOTEPMHUEH,
MO3TOMY B COOTBETCTBHM C nmpuHIMNOM Jle lllarense narpeBanne BEI3EIBAET YCUICHUE THAPOIN34A.
B XuMMYECKOM TPaKTUKE BEChMA PACHPOCTPAHEH THUAPOJN3 II0 KATHOHY COJNEH, O0pa30BaHHBIX
MHOTO3aPSTHEIM KaTHOHOM W OJHO3apsaaHeiM anuoHoM, Hampumep AlCli. B pacrBopax srux coneit
MEHEE TUCCOIMMPOBAHHOE COEOUHEHUE 00pa3yerca B pe3yJIbTATe MPUCOEIUHEHU OTHOTO TUAPOKCHU/I-

13+

MOHA K NOHY METAJIA. Y UATEIBAA, UTO MOH Al™" B pacTBOpe ruapaTupOBaH, NEPBYIO CTATUIO THAPOIN3A

MOKHO BEIPA3UThH YPABHEHHUEM
[AI(H,0)¢]"" + HOH « [Al(H,0)sOH]*" + H;0*
[Tpu 00OBIuHOM TEMTIIEpATYPE TUAPOJIN3 COJIEM MHOT03aPAIHBIX KATUOHOB MPAKTUIECKU OTPAHUUIUBACTCS

sTou cranuen. [Ipu narpeBanum mpouCxXoauT TUAPOIN3 IO BTOPOU CTYIEHU:
[AI(H,0)sOH]** + HOH « [Al(H,0)4(OH),]" + H30"

Taxim 00pazoM;KHEAAKHAGAKIFST BOJHOTO PACTBOPA COMM OOBACHICTCS TEM, YTO THAPATHPOBAHHBIN

3NEKTPOHHOW NOANMCLIO
KAFOH-T CPaSTfPOTOEARBaEpyiEnackdy®) mpespamaerca B ruapokcorpynny OH™. B paccmorpennom

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

mporecce MOryr obOpazoBarecs u Oomee CinoHBIE KOMIDIEKCHI, Hampumep [Alq(OH) ]3+, a TaKKe
yr 6 15
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komrurekcusie wousl Buma [AIO(OH)” u [AlO>(OH)]™. CopepkaHue pa3IudHBIX IPOJYKTOB
TUAPOIN3a 3aBUCUT OT YCIOBHI MPOBENEHUA pPeakiuy (KOHIEHTpanus pacTBOpa, TEMIEparypa,
IPUCYTCTBUE APYTUX BEMIECTB). IMeeT 3HaueHne Takke AIUTEIBRHOCTh MPOTEKAHUS MPOIECCa, TAK KAk

PaBHOBECHE MPU THAPOIN3E COJIEH MHOTO3APAIHBIX KATHOHOB OOBIYHO TOCTUTAETCS MENJIEHHO.

Odbopyoosaniie u Mamepuabl:

PeakTuBel, HEOOXOAMMEIE A1 TAHHOW Pa0OTHI, BEICTABIAIOT HA MOJKH Ja00paTOPHEIX CTONOB. Penkue
PEAKTUBEI, KOHIEHTPUPOBAHHEIE KUCIOTBEI W NIENIOYN, [MAXYYHE BEIIECTBA (HAIpUMEpP, CEPOBOIOPO,
OpoMHas BOOA U Op.) XPAHAT B BEITSKHOM HIKA(Yy.

OcHOBHAA XMMHUYECKASA MOCYIA: NPOOUPKU (B IITATUBE), KOJMOBI, XUMHUYECKHE CTAKAHBI MOCIE PA0OTHI
THIATENEHO BBIMBITH, BECHI C PA3HOBECOM, HPUOOPEI, HUCIIOIB3yeMas A IPOBENECHHUA OTAEIbHBIX

mabopatopHBIX padOT, BELOAETCA M CAAETCS YUCTAsA 1a00panTy.

Texnuka 0e30nacHoCmu npu_gblNOIHEHUU 1a00PAMOPHOU_Dadombpl:

-dAKKYpaTHO 00pamareCa CO CTEKJITHHOW XMMUYECKOM MOCYIOU. OCTATKU pa3OMTON ITOCYABl YOUPATh C
[TOMOIBIO COBKA U MIETKH;

-BC€ padOTHI, CBA3AHHBIE C BBIJEICHHEM ANOBUTHIX, JETYUAX W HENPUATHONAXHYIIMX BEMIECTB,
MPOBOINATE B BEITSKHOM MIKA(Y;

-Ipy OINIPEAEIIEHUM 3aIaxa BEMIECTB OTBEPCTHE COCyAa AEp:kaTh HA pacctoaHuu 25-30 cm oT muia,
HAITPaBJLAA K CE0€ CTPYIO ra3a NOCTYIIATENBHEIMA IBHMKEHUAMH JIALOHU OT OTBEPCTHUS K JIMILY,

-IIPH HAJIWBAHWUM PEAKTUBOB HE HAKIOHATHCA HAA COCYIOM BO H30€kKaHME MOMagaHusAs OpBI3r HWIIHN
JACTHI] HA JIMIO WM ONEKAY. IpU pa30aBICHNNA KOHIEHTPUPOBAHHEIX KHUCJIOT BIMBATE KA CJIOTY B BOXY,
HO HE HA000POT;

-IIPU HATPEBAHUM OPOOMPKU HE OEPKATE €€ OTBEPCTUEM K Ce0€ U B CTOPOHY COCEA. HE HAKIOHATECA
HAJl HArPEeBAEMOU KHUIKOCTBI0 BO M30€kKaHne rmonaganus €€ Ha JIMLO0, PYKU WIA OLEK Y,

-TOPSIYUE OPEIMETHEl MOKHO CTABUTH TOJBKO HA aCOECTOBEIM KAPTOH, aCOECTUPOBAHHYIO CETKY WU
OPYTYIO CHEIUAIBHYIO ITOICTABKY;

-HENb35 NOJIb30BATHCA YIEKTPONIpUOOpaMu 0€3 COOTBETCTBYIOMIETO MHCTPYKTAXKA. IIPH BKIIOUEHUH UX B
CETh HENIB3A IEPKATHCA 3d METAUIUYECKUE NPEAMETHI (TPYOBI, KPaHbI U T.II.). 3aANPEIIAETCS BKIIOYATE U
BBEIKJIFOYATE HJEKTPONMPUOOPEl MOKPBIMM PyKaMH, a4 TAakKKe€ IIOIB30BATECA HEUCIHPABHEIMUA HJIN
MMEIOIIMMHI OTOJIEHHEIE IPOBOAA MpuOopamu;

-3aMpenIaeTcs TPUHUMATE MUNTY B XUMHUYECKOU 1a00paTopuu U MUTh BOAY U3 JIA0OOPATOPHON MOCYIHL. -
-KATETOPUUECKH 3aIpemaeTrca npoO0BaTk PEAKTUBEI HA BKYC;

-IPY OOMATAHWM HA JIALO WJIM PYKH OPBI3T KOHIIEHTPUPOBAHHBEIX KHCIOT HOCIE CMBIBAHWA BOIOMN
MPOMBITE CIAOBRMRASEBRRAMAGOABL. TIET0Yb CACTYET CMBIBATE 10 TEX TOP, MOKA YYACTOK KOKH, Ha

5 BNEKTPOHHOW MOAMNMUCHIO .
KQTOPhEL QHAMOHAAAEHS ASPECHAHEHOMTH CKOJIE3KUM; 3aTEM IMPOMBITE CIA0BIM PACTBOPOM YKCYCHOM

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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KUCJIOTEl M HAJIOXKWUTh MOBA3KY M3 BAThl, CMOYEHHOU 3%-HEIM pacTBOPOM INEpPMaHraHara kKamia (u3
anTEeuKH B 1a00PaHTCKOU Ka(enper);

-0 OKOHYAHUH PAOOTHI BRIKIIIOUUTE U3 CETH BCE BIEKTPONPUOOPEI, NEPEKPHITH MOAATY ra3a v BOILI B
naboparopuro u yopars pabouee MeCTO;

-000 BCEX HECUACTHBIX CIyYafaX HEMEIJIEHHO COOOMIATE MPENOgaBaTEIIo WK Ta00OpaHTy.

Ipakmuueckas 4acno:

Omerr Nel. Onpenenenne pH pacrsopa.

A. OsHakombeTeCH C TpaBWwiIaMu paboTel Ha pH-merpe, mone3ysAcCe WHCTpykimen Kk mpudopy. C
nomomeo pH-merpa onpeaenure 3nauenne pH HEUTPATEHOTO, KMCIOTO U MIEIOYHOTO PACTBOPOB. s
3TOTO B TPU CTAKAHUYMKA HAJIEUTE COOTBETCTBEHHO MUCTWIIMPOBaHHYO Boay, 0,1 w pacrBop
XJIOPOBOAOPOAHOMN KMCAOTH U 0,1 H pacTBOp ruapOKCHAA HATPUA U U3MEPETE ¢ moMomibio pH-merpa
pH cpensi. PeayasTars: 3amummre B TaOmay 1.

B. Copepxmmoe Kaxa0oro U3 CTakaHOB NPEIBIAYNIETO OINBITA pa3iaeure B Tpu mpodupku. /lodaBeTe B
KOKIYI0 U3 TpEX mpoOupok mo 2-3 xammu HMHIAKATOPOB, COOTBETCTBEHHO: JIAKMYCA4, METHJIOBOTO
opanxeBoro u (penondramenna. Onpegennure OKPACKy MHIUKATOPOB B ATHUX pacTtBopax. Pe3ymsTars

oneITOB A 1 B opopmute B Buae TaOIUIIEL

WNumukarop; Cpena

nmokaszanusa pH-merpa Helrpansnas Kucnas [l{emounas

[IBer maxkmyca

3nauenue pH

[Tokazanus

pH-merpa

[IBET METHJIOBOTO

OPaHIKEBOTO

3nauenue pH

[Tokazanusa

pH-merpa

[IBeT

penondranenna

3nauenue pH

[Tokazanua pH-merpa

B. Jlna mpuObmikenHoro ompexneneHus pH pacTBopa HMCHOMB3YHMTE YHUBEPCAIBHBEIE WHIUKATOPEL,

T
npe;[CTaBﬂthgm%%ﬁlgecmﬂbﬁm VHIUKATOPOB C pa3IUYHBEIMHM O0NIACTAMHU IEpexoa, N

Ceptucyar;. 2G0000043E9ABBBI52205E 7BAS00060080043 . . .
}gjﬁgg‘?gﬁi%%% HANKATOD ymary. ITo mpumaraemMoil Kk Heil HMHIMKATOPHOH IIKae

ERCAROpPeEHa

}’CTHHHBJH’IBHTE,, HpH KdKHMX 3HAYCHHUAX pH HH,I[[/II{HTDPHHH G}IMHI'H Dl{p dIITUBAETCA B TOT UIIH HHDﬁ IIBCT.
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CTEeKIAHHOM TaI04YKOW TMEepeHecuTe 2-3 Kamm HCCAEOAYEMOTO pacTBOPA HA YHHUBEPCAITBEHYIO
MHIUKATOPHYIO Oymary. CpaBHUTE OKPACKY €M1€ CBIPOro MATHA C [BETHOW MIKaIou, CremanTe BEIBOI O
MpUOMMKEHHOM 3Ha4€HUH pH TeX e pacTBOPOB, KOTOPHIE UCCITONB30BAINCE B OnbITax A u b.

Omert Ne2. Onpenenenune pH cpensl ruaponm3yronmxcs COJIEH.

B unCTO BEIMEBITBIE TPOOMPKHA BHECUTE MHITATEIEM IO MIEMOTKE XJIOPUIA HATPHA, KAPOOHATA HATPUA,
cyas(para ammonua. [loOaBeTe 3-5 M OUCTWIIMPOBAHHOM BOJABEI M, BCTPAXUBAA, PACTBOPUTE COJIH.
Buectu 2-3 kammm MHOIMKATOpPAa W, CPABHHUBASA LBET MHAMKATOPA C LBETHOM TAOMMUEH, ONPENEINTE
3nauenue pH pacrtBopa comu ¢ TounocThio no 1-2 emununer pH. Uumukaropamm moryr OBITE:
METHUIOPaHX, Jakmyc, (enoadranenH, tumondramenn u ap. OnpenemB pH cpeasr B mpoOupke,
HAITUIIATE HOHHOE ¥ MOJIEKYIIAPHOE YPABHEHUE THAPOIN3A.

OmeiT No3. JleiicTBUE paCTBOPOB TUAPOIM3YIOMIUXCA COIEN HA METAJLIHL.

B pactBop xmopuaga aMMOHHS BHECUTE TPAHYJy &TIOMUHUA WIM IIUHKA. [aKOW K€ OMBIT OPOBEIUNTE C
pacrBopom kapOonara narpus. [louemy B 3TUX ciydasx mMeramnsl pacTBOPAOTCA? OOBACHUTE OOBIT U
COCTAaBBTE YPABHEHUSA PEAKIIHH.

Omnert Nod. 'uapomi3 KUCTBIX COMNEH.

B nBe mpobupku Buecute mo mienotke conert Na>,COz u NaHCO;. [lo6aseTe 2-3 MiT AMCTUITMPOBAHHON
BOABEI M 2 Kamiyu HEOOX0aumoro mHaukaropa. OTMETETE OKPACKy pacTBOPOB, OOBACHUTE pa3muuusa B
3HageHuAx pH stux pactBopoB. CoCTaBETE HOHHBIE U MOJIEKYJIAPHEIE YPABHEHUA THAPOIN3A.

OmerT No5. CaBur paBHOBECHS THAPOIN3A.

B npoOupky naneure 0,5-1,0 Mo pacTBopa cOmM a30THOKMCIOTO BUCMYTA U MOCTENEHHO pa30aBianTe
PacTBOp AUCTUIIMPOBAHHOM BOAOM. Beimager Oenbni 0cagok OCHOBHOM COJH.

CocraBere ypaBHEHME peaknuu ruapommsza. [IpnbaBeTe HECKONBKO Kamems a30THOM KHUCIOTHEL. YTO
IPOUCXOAUT € ocankoM? KOHIEHTpanMioo KAaKNX HOHOB B PACTBOPE CIEAYET YBEIWYHUTh, YTOOEI
MOJYYUTE NIPO3pauHbId pacTBOp? KakoBa pons BOABI B CABUTE PABHOBECHS THAPOIN3a’

OmertT Ne6. Bmusanue temneparypsl Ha THAPOIU3.

Haneire B mpobupky 2-3 kanmt ¢penondranenna. Harpeire pacrsop o0 kunenus. O0OpaTuTe BHUMAHUE
HA W3MEHEHUS OKpackm wuHaukaropa. Jlaiite oOBACHEHUA, COCTABUB HMOHHOE W MOIEKYISIPHOE
ypaBHEHUA ruapoausa. Uto Habmrogaere nopu OXIaxIeHun?

Kakoe BmmaHNE HA CTENEHL TMAPOIM3A OKA3BIBAET HMOBHIICHHE Temmeparypel! Kak m3mensercsa pH-
pacrBopa?

Omert Ne7. [Tomment ruaposms.

K pacrBopy xmopuma, HUTpara uam Cyns(ara aMMOHMS TPUIEUTE pacTBOp coael. Habmomaiite

BBIICTICHUS TY3RIPREOB 13l 0OpasoBamme, ocanka. Jlante oObsicHeHne. (COCTaBBTE YPABHCHMHS
ANEKTPOHHOW MOAMNMCbIO

PeAKEI: B MOMSKYIAPHOM H:VIO HHOM BHIE.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Tpedosanusa K oghopmienuto 1adopamopHoil padomsl U omuenty:
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| .Beimomnenne naboparopHeIX padOT CONPOBOKIAIOT 3amucsaMu B JaboparopHom xypHane. Ha
TUTYJABHOM JIACTE JIA0OPATOPHOrO KypHAJIA MOJMKHEI OBITE HPENCTABJICHEL. HA3BAHWE YHUBEPCHUTETA,
(haMIINA 1 MTHULMATEL YYAIIEroCs, HOMEP Kypca U TPYNbl, YUeOHBIN TO/I.

2.0T14eT 0 BRIMOJIHEHHOU 1a00paTOpHON padOTe OOKEH CONEPKATh CIEIYIONINE CBEICHUS:

*HOMEp paboOTH 1 €€ HA3BAHUE;

*1ATY BBITOJIHEHUA PAOOTHI;

*11€]Ib PAOOTHL;

*KPAaTKO€ TEOPETUYECKOE OMUCAHUE;

*HOMEDP M HA3BAHME OIIBITA;

*KPAaTKO€ OIMMCAHNE X04a padOTEI C YKa3aHUEM YCIIOBHAM ITPOBENEHUS OINBITA;

*PUCYHKHU U CXEMBI MCHOIB3YEMBIX MPHOOPOB;

*HAO IO TEHH A

*YPaBHEHUSA MPOTEKAIONINX PEAKINH;

*pacu€rel, TaOMIIEL, TpaKu;

*BBIBOIBI.

3.JIaboparopHEIN KYPHAI HYKHO BECTH UMCTO M AKKYPATHO, 3AIMUCH JOIKHBI OBITH JIJAKOHUYHEI M.
4.01u€T 0 mpoBeaEHHOU padOTE NPOBEPSAET U MOAMUCHIBAET IPENOIABATEN.

5.K cpaue 3au€ra no madOpaTOpHOMY HOPAKTUKYMY OONYCKAIOTCA CTYIACHTHI, BBINOJHUBIINE U
MOAIMACABIIME y MPENOJABATENd BCE NOMANIHWE W jJaboparopHeie padOTHI, CIABIIME KOJUIOKBUYMEI,
AKTMBHO y4aCTBOBABIIHWE B pad0OTE CEMHHAPOB.

6.CTyIeHTsl, MOMYYUBIINE 3a4ET IO JTA00OPATOPHOMY MPAKTUKYMY, TOMYCKAIOTCA K CIAa4€ SK3aMEHA IO
KypCy HEOPraHUUECKONU XUMUH.

Koumpoashbie gonpocwl :

1. CocraBbTe ypaBHEHHE THAPOIN3A COJIEH B MOHHOM W MonekysipHon (popmax: a) KCIO, 6) Na,SiOs,
B) Zn(NOs3),. Ykaxure cpeny.

2. Uro nasmeBaerca ruaponmszom? [IpuBenure mpumepsl coiel, KOTOPBIE MOABEPTAIOTCSA THAPOIU3Y, U
COJIEH, KOTOPBIE TUAPOIN3Y HE MOABEPTratoTCs, U OOBACHUTE OUEMY.

3. Kak mporekaer ruapoami3 comnu, 00pa3oBaHHOW: d) CWJIBHOM KMCIOTOM M Cra0BIM OCHOBaHUEM; O)
CIUIBHBIM OCHOBAHMEM U CJIa00H KUCIOTOH; B) C1a0BEIM OCHOBAHHMEM U CJ1a00HM KMCIOTOM?

4. [Touemy pacTBOp HUTpATA ATFOMUHHUS OKPAIIUBAETCA B KPACHBIN LBET NIPH JO0ABIEHUN TaKkMmyca?

5. Ilouemy pactBop cynb(puma kamusg OKpAIIMBAETCS B MAIWHOBBEIM I[BET MNOpu 100aBIEHUM

penondranenna?

6. [Touemy pacTBRERFAGHIARLAPH HE M3MCHAET LBET JIaKMyca U (peHonpranenHa?
ANEKTPOHHOW MOAMNMChIO

Eephlomeny cupi PHAPOHAIZS ECYEMPIITAcHATPHUA HE BBIICIACTCA CEPHHUCTAs KHCIOTA, 4 IPU THIPOIIH3E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

CyJb(paTa amoMUHMA HE 0CAKOAETCA TUAPOKCHUI ATTFOMAHUAS ?
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Jlaboparopnasi padora Ne 9
Tema: OkHC/IHTEILHO-BOCCTAHOBHT/ILHbIC PeAKIHH.

Ileny _padomsi: V3ydueHue OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMNI HA NOPUMEPE pPEaKNuHd Ha

MPUMEPE PEAKIINI METAIJIOB C KUCJIOTAMH M MIET0YAMH, BIMAHUE XapAKTEPA CPEIbl HA OKUCIUTENBHO -
BOCCTAHOBUTENBHEIA  MHPOLECC, OKUCIUTEIHLHO-BOCCTAHOBUTEIRHYIO  JIBOMCTBEHHOCTH  BEIIECTB,
OKHUCIWUTEIBHO-BOCCTAHOBUTENRHYI0  PEAKIMH  JUCHPOPOPLHUOHHUPOBAHUA, BHYTPHUMOJIEKYIAPHOU
OKHCIIUTEILHO-BOCCTAHOBUTELHON PEAKLIMU.

Dopmupyemovle komnemenuuu: YK-1; OIIK-2.

Teopemuueckas 4acmap:

OKHCIUTENBHO-BOCCTAHOBUTENEHEIE PEAKIIUM — HTO PEAKIWH, CONPOBOKIAIOMIMECS MEPEXOIOM
3JIEKTPOHOB OT OJHHX QTOMOB WJIA MOHOB K APYTUM, JIPYTUMH CIOBAMU — ATO PEAKIMU, B PE3YJIBTATE
KOTOPBIX U3MEHAIOTCS CTEIEHN OKUCIEHUS SJIEMEHTOB.

CreneHp OKMCIEHMA — 5TO 3apal aroMa IEMEHTA B COCQUHEHHHM, BBIUMCICHHBIM W3 YCIOBHOTO
MPEAIOI0KEHNS, YTO BCE CBA3U B MOJIEKYJIE SABIAIOTCA MOHHBIMM.

Crenenp OKUCIEHUA MPUHATO YKA3bIBATh Apa0CKON HM( PO HAA CUMBOJIOM 3JIEMEHTA CO 3HAKOM ILTIOC

win MuHyC niepen mudpoit. Hampumep, ecrm cea3b B monekyae HCl nonnas, To Bomopoa u XJI0p HOHEI C
+1 -1
sapagamu (+1) u (—1), cnegoBareasHO HCI,

Jlnsg Toro 9toOBl paccuuTaTh CTEMEHb OKHCICHUS MOOOr0 HIEMEHTA, HEOOXOOUMO HOIB30BATHCA

CJICOVIOIIIUMH ITPABUJTAMH
0 0 0

0 0
H>,Cl>,02,C, Me

I. Crenenp OKWUCIEHUA aTOMOB B ITPOCTHIX BEMIECTBAX PABHA HYIIHO: (meTamt

B CBOOOIHOM COCTOSHUH).
2. Crenenp okucneHus (+1) BO BCEX COEAMHEHMAX UMEIOT MIENOYHBIE MeTamnbel (IA rpynma) u

BOI I, 34 UCKJIHYEHUEM THIAPHIOB aAKTHBHBIX M JIOB, TOE CTENEHL OKUCIECHHUA BOI I
OIToPo d HC CHHUEC OB 4 cTaJIIo ¢ CTCIIC OKHUCJIIC Ooa0opoIa
+1 -1 +2 =1

paBHa (—1), nanmpumep NaH, CaH,.

3. CreneHb OKHUCIEHHMA +2 BO BCEX COCAMHECHUAX HMEIOT MICI0YHO3eMEIbHBIE MeTtauiel (II A

rPyIIa).
4. Kucnoponm HMEET CTENEHL OKUCICHUA (—2), BO BCEX COECAMHEHHUAX, KPOME HEPOKCHUIOB
+1 -1 +2 -1 +2-1
(H202,Ba02, dropuna kucropoma O F2.
5. AnreOpanueckas CyMMa CTEIEHEH OKMUCICHUSA BCEX YACTUIL B MOJIEKYIIE PABHA HYIIIO, 4 B HOHE —

+1 -1 +o-2

i -1 o
sapsny mmabGdgwcki—1 =0, VO3 = (NO3) "= 4543 (-2)=1

3NEKTPOHHOW NOANMCLIO

Ceptudomkatr: 2C0000043ESABBBO952205E7BAS00060000043E +2 -1
Bnaggneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa —> g | —
6. CTereHb OKUCICHHA HOHA IEMEHTA PaBHA 3apa/Iy HOHA: CaCla =2y o0
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7. He cnenyer myrare MOHATHUA «BAJEHTHOCTB» M «CTEMEHBb OKUCIEHUA». lak B N, NHj, NoHa,

NH;OH BanenTHOCTE (KOBAJI€HTHOCTH) a30Ta paBHA TPEM, TAK Kak a30T oOpasyer Tpu

0 -3 -2 -1

KOBAJIEHTHEIE CBA3HU, & CTEIIEHb OKUCICHU Pa3/IMuHa: N2, NHy, N2 H,, NH,OH.

Oxucnenne u BoccTaHOBIEHME. OKHCIEHMEM HA3BIBAETCA OTAAada SJIEKTPOHOB, B PE3YILTATE YETO
CTEIIEHb OKHUCJIEHUS OSJIEMEHTA MOBHIIIACTCA. BoccraHoBieHMEM HA3BIBACTCA MNPHUCOETUHEHUE
3JIEKTPOHOB, B PE3YALTATE YEr0 CTEMEHb OKUCIEHUS AIEMEHTA MOHMKAETCA.
OKMCIUTENBHBIE U BOCCTAHOBUTEILHEIE TTPOTIECCH TECHO CBA3AHBEI MEKIY COOO0I, TAK KAK XUMHIECKas
CUCTE€MAa TOJBLKO TOTAAa MOMKET OTHABATH OSJIEKTPOHBI, KOTJAa Apyras CHUCTEMa WX NOPUCOETUHAET
(oxuctumenvHo-goccmarnogumenbHaa cucmema). Ilpucoenuuaromasn >1IeKTPOHELI CUCTEMA (OKUCTUMETD )
caMa BOCCTAHABIMBAETCA (MPEBpAIIAETCA B COOTBETCTBYIONIMHM BOCCTAHOBUTENL), a4 OTIAIOMIAA
3JIEKTPOHBEI CHUCTEMA (8occmaHoBumenb), CaMa OKHCIAETCA (IMIPEBPAIIACTCAd B COOTBETCTBYHOIIMH
OKUCIHUTEN ).
K munuunvim oxuciumensam OTHOCAT:

1. DOnemenrapnrie BemectBa — Cly, Bro, Fa, I, O, O,.

2. CoenuHEHNsA, B KOTOPBIX 3JEMEHTHI MPOABISAIOT BBRICIIYIO CTEHNEHB OKHUCIEHUA (OMPEIEIAECTCA

HOMEPOM T'PYIIITBI) —

+7 +6 +6 5 +5 +7

KMnO,, K,Cr,0,, H, SO,, HNO,, KClO.,, KClO,,

7 +5

+7
KIO, KIO;ur.a
3. Karuon H' ¥ MOHEI METAJUTOB B UX BBICIIEH CTEIIEHH OKHCICHHSI — Srf”.f, Cuzt Fe™ ur. II.
K munuunbim 6occmanogumenim OTHOCAT:
l. DnemeHTapHBIE BEMIECTBA — METAIBI (HAWMOOJBIIAA BOCCTAHOBUTEIBRHAS CHOCOOHOCTE Y

nICI0YHEIX MeTamnoB), Hy, C, CO.

2. CDE,I[IHI CHH A, B KOTOPBIX IEMEHTEI [TPOABJEAIOT HH3OIYH) CTECIICHB OKHCICHHA  —

-3 -2 -1 -1 -2
NH,, H, S,HI, HCL K, S ur.n.

3. Wons! MeTa/uioB HU3mel crenenn okucaenus — Sn-*, Cu™, Cr'*, Fe*".
OKUCIUTENIEHO-BOCCTAHOBUTEIRHAA IBOMCTBEHHOCTE. CoeduHeHus @vlcuiell CcmeneHu OKUCTCHUA,
OPUCYIIEH TaHHOMY SJIEMEHTY, MOTYT B OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIX PEAKIUAX BBICTYIIATEH
TONBKO B KAUECTBE OKUCIMTENCH, CTENEHBL OKUCIEHUS SJIEMEHTA MOJKET B OSTOM CIIy4ae TOJBKO
noHnkareCa. CoeduHeHua HuU3WieU CMENneHu OKUcleHus MOTyT OblTb, HA000pPOT, TOIBKO
BOCCTAHOBHUTEIAMH, 3JEChH CTENeHL OKHCJICHHS JJIeMEHTa MOJKeT TOJBKO ITOBBEIIIATHECA. Ecam ke

JIEMCHT HHKD,H%%E*W&HTU‘IHDI‘TI CTCHCHH OKHMCICHHA, TO €TI0 dTOMBI MOTYT, B 3dBHCHMOCTH OT

" 3NEKTPOHHOW NOANMCLIO
VEHOBMIT, dTPIdbHMaAEeR /IR MGl 0BBIGEVITASI B KAUCCTBC OKHMCIHUTCIA WM OTIdBATE SJICKTPOHEI,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

BBICTVIIAA B KAYCCTBC BOCCTAHOBHTCILA.
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Tak, mampumep, CTeneHs OKUCIECHUA A30TA B COCAMHEHMAX M3MEHAETCA B mpeaenax or (— 3) go (+5)
NH;. NH4OH - TOIRKO BOCCTAHOBUTEIH

HNO;, comn HNO; - TOIBEKO OKHCIUTEIHN

CoenuHeHMa € OPOMEKYTOUYHBIMA CTENEHAMH OKHUCIEHMA a30Ta MOTYT BBICTYHAaTh B KAdeCTBE
OKHUCJIUTENIEH, BOCCTAHABIMBAACH 0 HU3NIIMX CTEMeHEed OKHCJICHUS, NI B KA4eCTBE BOCCTAHOBUTEIEH,
OKHCJIIACE 0 BEICHINX CTEHEHEH OKHUCICHU

Meron snexkrponHOoro OamaHca — ypaBHMBAHMA  OKHCIWTENBHO-BOCCTAHOBUTEIBLHBIX  PEAKI[AM
3AKJIIOUAETCA B BBIMOJHEHWH CIAEAYIOMIETO MPABWIA: YUCIO 3IEKTPOHOB, OTAAHHBIX BCEMHU YACTHUIIAMUA
BOCCTAHOBUTENEH, BCEr1a PABHO YUCITY SJIEKTPOHOB, MPUCOEIMHEHHBIX BCEMH YACTUIIAMUA OKHUCIUTENEN
B TAHHOM PEAKIINH.

Odbopyodosanuie u Mamepuaivl:

PeakTuBel, HEOOXOAMMEIE A1 TAHHOW Pa0OTHI, BEICTABIAIOT HA MOJKH J1a00paTOPHEIX CTOJOB. Penkue
PEAKTUBEI, KOHIEHTPUPOBAHHEIE KUCIOTBEI W NIENIOYN, [MAXYYHE BEIIECTBA (HAIpUMEpP, CEPOBOIOPO,
OpoMHas BOOA U Op.) XPAHAT B BEITSKHOM HIKA(Yy.

OcHOBHAA XMMHMYECKAS MOCYIA: NPOOUPKH (B IITATUBE), KOJOBI, XUMUYECKHE CTAKAHBI ITOCHE PAadOTHI
TOIATEAEHO BBIMBITH, BECHI C PA3HOBECOM, HPUOOPEI, HUCIMOIB3yeMas i IPOBENCHHUA OTAEIbHBIX
1adopaToOpHEIX padOT, BEIOAETCA W COAETCA yucTaA 1ad0paHTy.

Texnuka 0e3onacHocHu RPU gbINOJIHEHUU 1a00pamopHoll_padombl:

-dAKKYpaTHO 00pamarsCa CO CTEKJIAHHOW XUMUYECKOM MOCYIOW. OCTATKU pazOUTON MOCYIBl YOUPATH C

[TOMOIBIO COBKA U MIETKH;

-BC€ padOTHI, CBA3AHHBIE C BBIJEICHHEM ANOBUTHIX, JETYUAX W HENPUATHONAXHYIIMX BEMIECTB,
MPOBOJUTH B BEITSKHOM MIKA(Y;

-IIPH ONPENEICHUN 3aIlaxa BENMIECTB OTBEPCTHUE COCyda Aep:kaThk HA paccrosHuu 25-30 cMm or muia,
HAITPaBJLAA K CE0E CTPYIO ra3a NOCTYMATENBHEIMA IBHKEHUAMH JIANOHU OT OTBEPCTHUS K JIUILY,

-IIPM HAJIWBAHWUM PEAKTUBOB HE HAKIOHATHCA HAA COCYIOM BO H30€kKaHME NOMamaHusAs OpBI3r HMIHN
JACTHI] HA JIMLO WM ONEKAY. IPU pa30aBIEHNNA KOHIEHTPUPOBAHHEIX KUCJIOT BIUBATE KMCJIOTY B BOAY,
HO HE HA00O0POT;

-IIPH HATPEBAHWUN NPOOUPKHU HE AEPKATE €€ OTBEPCTUEM K Ce0€ NI B CTOPOHY COCENA. HE HAKIOHATHCA
HAJl HArPEeBAEMOU KHUIKOCTBI0 BO M30€kKaHne rmonaganus €€ Ha JIMLO0, PYKU WIA OLEK Y,

-TOPSIYUE OPEIMETEl MOKHO CTABUTH TOJBKO HA acOECTOBBIM KAPTOH, aCOECTUPOBAHHYIO CETKY WU
OPYIVIO CIIEHUAIBHYIO ITOACTABKY;

-HEJB34 MOJIB30BATHCA AIEKTponpruOopaMi 0€3 COOTBETCTBYIOMIETO MHCTPYKTAkKA. TPH BKIFOYEHUH UX B
CETh HEMb3S ACPAKARRS 3R METAUTHICCKIE TPEAMETHI (TPYOBI, KPAHBI U T.I1.). 3aMPENIACTCS BKIOYATH U

SMNEKTPOHHOW MNOAMWCHIO
REHHQEATECOAMEKEPOEPIOOPEAsIMOKPEINET PYKAMHA, a TAaKKE IOJB30BATHCS HEWUCITPABHBEIMHA HJIH

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

MMEIOIIMMHI OTOJIEHHEBIE NPOBOAA MpHOOpamu;
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-3aMpPENIAeTCA MPUHNUMATE MUILY B XUMHYECKOM 1a00OpATOPUM U OUTH BOAY U3 1A0OPATOPHOU IMOCYIEI. -
-KATETOPUYECKH 3AIPENIAETCs MPOO0BATh PEAKTUBEL HA BKYC;

-IIPH MTOMATAHUK HA JIALO WJIM PYKH OpBII KOHIIEHTPUPOBAHHBIX KHCIOT MHOCIE CMBIBAHWA BOIOHN
MPOMBITE CIA0BIM PACTBOPOM COIBI. NIEIOYBL CIEAYET CMEIBATH OO TEX IOP, IMOKA Y4ACTOK KOXKH, HA
KOTOPBEIM OHA MOMANa, HE MEPECTAHET OBITH CKOIB3KUM; 3aTEM MPOMBITE CIA0BIM PACTBOPOM YKCYCHOHU
KACJIOTEl M HAJIOKWUTH MOBA3KY W3 BAThl, CMOYEHHOU 3%-HBIM PAaCTBOPOM HE€PMaHraHara Kaummsa (M3
anTEeuKH B 1a00PaHTCKOU Ka(enper);

-II0 OKOHYAHUU PA0OTHI BEIKIIOUYUTE U3 CETH BCE BNEKTPONPUOOPEI, MEPEKPHITH MTOIATy ra3a U BOJBI B
naboparoputo u yopars pabouee MeCTo;

-000 BCEX HECUACTHBIX CIyYafaX HEMEIJIEHHO COO0MIAThE MPEnoaaBaTeo Wi JIaD0OPaHTy.

Ilpakmuyeckas 4yacmb:

OmeiT Nel. Bzaumonencreie MeTa/UIOB ¢ KUCIOTAMH W IS0 YaMH.

MN3yuenne B3auMONENCTBHA LMHKA C  pacTBOpAMHA CEPHOM  KHCIOTHL  (pa30aBIe€HHOU W

KOHIEHTPUPOBAHHOM) U C pacTBOPOM mignoun. B kaxaom oneiTe B mpoOUpPKU HANENTE 2-3 MII pacTBOpA

KUCIOTH WM MIET0YN U OPOCETE MO OAHOU TPAHYIIE [IUHKA.

Paz0epurecs, KakOM MOH B KAXKIOM CIydae SBISAETCA OKUCIUTENEM. BO BCEX OMBITAX C OKUCIUTEIEHO -

BOCCTAHOBUTEIBEHEIMA PEAKIMAMU COCTABETE SJIEKTPOHHO-UOHHBIE CXEMBI, HAUAUTE KOA(P(PUIMEHTE

MPU OKUCIUTENE U BOCCTAHOBUTEIE, ONMPENEIUTE CPENY MPOTEKAHMS ITPOLIECCA, ITOABEAUTE UTOT B BUIE

MOHHOT 0, 3aTEM MOJIEKYILIPHOT O YPABHEHHS.

Omert No2. Bmusanue xapakrepa cpensl Ha OKHCIUTEIBHO-BOCCTAHOBUTENBHBIHN ITPOIECC.

A. ITpoenure peakummo KMnOy4 + Na,SOs + | — B KHUCIOM, HEUTPAIBHOM U MIETO0YHOU cpepax. [l

3TOT0 B mpoOupky K 2-3 mut pactBopa KMnO, npubaBeTe KMCIOTH WM MIEIOYA M BHECHUTE MIEMOTKY

comu Na,SO;. Berpaxuure wim mepememanre pactsop B npodOupke. B mepBom cmydae obOpasyercs

Oecusernsii MnSQOy4, BO BTOpoMm BeImamaer terpadbopara Harpusil ocanok MnO,, 1 B mierouHou cpeme

oOpasyercs 3enéuseni pactsop KoMnOy.

b. Onpenenure, B kakou cpene (HEUTPAILHOW, KMCIOW WIN IIETOYHOH ) OyayT MPOTEKATE PEAKIINM.
MnO, + KI+ —

CI‘C]3 + BI‘g + —
B mepBom cinyuae B mpoOHMpKY BHOCAT mIeNOTKy cyxoro mopomka MnO,, 3arem pactBopa Kl u
OOPENENIOT CPENY PEAKIUH.
OmnerT Ne3. OkucanTensHO-BOCCTAHOBUTEARHAS TBONCTBEHHOCTE BEIIECTB.
A. K nogkucnennomy paszOaBiaeHHon kuciaorou pacrBopy KMnO, nobOaseTe no oOecrBednBaHuA

acteopa NaN Orackeno S8HHO CEpHOM KHCJIOTOH PacrBOpvV HO a Kamg 100aBpTE HEMHOTIO
P P SNEKTPOHHOW NOAMNUCHIO My c€p P Py HOAnA a

pacraopa NaNOyY-Hesr oo pacsieiCd 803k aroniee okpammBanue pactsopa? Kakoea poms NaNO; B

Bnageney. lLleBayxoea TaTeAHa AnekcaHapoBHa
TOM WA APYTOU peaKIun?
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b. K mogkucnennomy cepHon kucmorou pacteopy KMnO, nobaBere HEOOMBmON 00BEM pacTBOpa
nepokcuaa Bomopoma. OOparure BHMMAHME, KAKOW BBIACIKIETCA ra3. K mogkucieHHOMY CepHOU
KUCIOTOU pacTBOPY Moauaa kamsa nqoodasere HeOombpmoe konnuectso H,O,. Uro mpoucxoaut? Kakosa
pome H,0O, B srom ciaygae? OOparute BHUMAHHWE HA COCTABIEHHUE SIEKTPOHHO-UOHHBIX CXEM C
y4aCTHEM MEPOKCHAA BOAOPOIA.

OmerT N4, Peakniun caMOOKUCIEHUA-CAMOBOCCTAHOBIECHH A (IUCTPOIIO PLITOHUPOBAHUA).

Kpucrammik noga pacrsopure B HEOOIBIIOM 00BEME PACTBOPA MIEI0UN IIPHU CI1a00M HArPEBAHUM.
3aKOHYUTE YPABHEHNUE PEAKIUH:

[, + NaOH —NalO;+ ...

Peakiusa gucnponopuuOHUPOBAHUS HIOET B MIETOYHOU cpene. Ecmm momydeHHBIM MOCHE peakiuu
PacTBOP MOAKUCIUTE, TO PEAKIA MPOUAET B 00parHom HanpasiaeHuu. [IpoBepeTe 310 HA OmBITE.

Omert NeS. BHyTpUMOnIEKynsapHOE OKHCIEHHUE-BOCCTAHOBIIEHHE.

[llemOTKY KPUCTA/UTMKOB AUXPOMATA AMMOHHUSA MOMECTUTH B (Ppap(OpOBYIO UHANIEYKY U HATPETH [0
Hauana paznoxeHusa. OOpaTuTe BHUMAHME HA XApakTep OOpA3yIOMMXCA MOPOAYKTOB M 3aKOHYMUTE

t
yPaBHEHHUE PEAKLIVN:

(NHq)gCI‘gOT — Cr03 + No +

[TpaBuna Texuukm OeszomacHoctn. CoOmromalTe OCTOPOKHOCTH NMPH padoTe C KOHIEHTPHUPOBAHHOU
CEPHOU KM CIIOTOM, 0C00eHHO ropsauen. He nomyckaire monmaganus e€ B riaza u Ha KOKY.

Tema: "OxucauTEnsHO-BOCCTAHOBUTEIBHBIE PEAKITAN

[IpoOnemnaa curyanusa 1. B pe3ymerare momydeHMs NPOMBINUIEHHBIM CIIOCOOOM A30THOM KHCJIOTEHI
Beraengercas NO. Paspaboraire crmoco0 xunkogasznoro oxkuciaenus NO go 0onee BEICOKOHM CTENEHU
OKHUCIEHUS a30Td, COETUHEHUE TOKHO OBITh YCTONUMBBIM.

[Tpobnemuas curyanus II. B mpomeinmenHsIx CTOYHBIX BOAax umeercs (propun Bomopoma. Kakum
COEIMHEHNEM HAMO0 MOAEHCTBOBATE, YTOORI MOJIYIUTE HEPACTBOPUMOE COenUHEHNE (pTopuaa?
[Tpobnemnaa curyauusa IlI. B crounou Boge propun mon ocaxneH B Bug CalF, 1nemeHTHON NBLIBIO,
cocraB koropout CaO - CaS, cpena kucnad. Kakoit ra3z Oyaer BeLOEIATECSA OPU OCAKICHUM

Kakum oxucmreneM HEOOX0 MO TOAEUCTBOBATE, UTOORI 00E€3BPEINTE ATOT ra3?

TIpeoosarua K odpopmaenuto 1adpopamopHoi papomsl U omueny:

|.Beimomnenue maboparopHeix padOT COMPOBOKIAIOT 3amucsaMHU B saboparopHoM kypHaie. Ha
TUTYABHOM JHUCTE 1a00paTOpPHOrO KYpHAIA OOMKHBEI OBITH NMPENCTABJICHBI: HA3BAHUE YHUBEPCHUTETA,
(haMIIINA 1 MHULIUATEL YUAIIErocs, HOMEP Kypca U TPkl YUeOHBIN ro1.

2.0T4er 0 BBIMOMTHEHHOM 1a00paToOpHON paboTe NOMKEH CONEPKATE CIEAYIONINE CBEICHUA:

*HOMEP paldOTEIMEHG HARMBAHIIC,
3NEKTPOHHOW MOAMCHIO

Ceprvipepry BEITIOMPFEARIRC PAGGTRIS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
*[1€]Tb PA0OTHI;
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*000PYIOBAHNE M MATEPHUATIH;

*KPAaTKO€ TEOPETUIECKOE OIMHUCAHNUE,;

*HOMED U HA3BAHHE OIIBITA;

*KpaTKO€E OMUCAHUE X044 Pa0OTHI C YKA3aHUEM YCIOBUH ITPOBENCHUA OITBITA;

*PUCYHKH U CXEMBI UCITOJIB3YEMBIX TPUOOPOB;

*HAOTIO ICHHUA

*YPaBHEHU IIPOTEKAIONINX PEAKIIN;

*pacu€rsl, TaOMUIEL, Tpa(UKY;

*BEIBOJIEL.

3.JTabopaTOpHBIN KYPHATI HY’KHO BECTH YMCTO U AKKYPATHO, 3AITUCH JOKHBI OBITh TAKOHUIHBIMH.

4.0t1uét 0 mpoBenéHHON paboTe MPOBEPAET U MOAMUCEIBAET MIPEMOIABATEND.

5.K cmaue 3auéra mo mabopaTOpHOMY HOPAKTUKYMY OONYCKAKOTCSA CTYACHTHI, BEIMOJHUBIINE M
MOAIMACABIIME Y IPENOJABATENd BCE OOMAIMHME WU jJaboparopHeie padOTEL, CHABIINE KOJUIOKBUYMEL,
AKTMBHO y4aCTBOBABIIHWE B pad0OTE CEMHHAPOB.

6.CTyneHTEl, MOJIyUnBIIME 3a4€T 110 JIA00PATOPHOMY MPAKTUKYMY, TOMYCKAOTCA K CIa4de SK3aMEeHa
M0 KypCY HEOPraHMYECKON XUMHH.

Konumponvnwvie sonpocot :

1. Oxkucaurenu 1 BOCCTAHOBUTENH

2. Knmaccu(pukanus OKUCIUTENEHO—BOCCTAHOBUTEIBHBIX PEAKIINN

3. OcnoBHeI€ npaBuna cocraBiaenns OBP

4. O0mue 3akoHoMepHoCcTH nporekanus OBP

5. Ocnoeneie cxemsl OBP

5.1. Cxema BOCCTAHOBICHUSA NEPMAHTAHATOB

5.2. Cxema BOCCTAHOBIIEHUA XPOMATOB/OMXPOMATOB

5.3. PaznoxkeHue HUTPAToB

5.4. OkuCIUTENBHBIE CBOMCTBA A30THON KUCIIOTEI

5.5. BzaumopeiicTBiue METATIOB C CEPHOM KUCIOTOU
PexoMeHyeMasi IHTepaTYpa H HHTEPHET - pecypchl:
OcHoBHasl 1uTEpaTypa:
1. Mapmankun, M. @©. . Xumus : yued. mocodue / M.®D. Mapmankun, U.C. I'puropsan, /[.H. Kosanes ;
Ces.-KaB ¢enep.yu-t1. - Crasponons : CKOY, 2015. - 228 c. - [Ipun.: ¢. 221-225. - bubnuorp.: c. 220-
221
2. Xomuenko I Ilg Heopragapegkas xumist [ nekTponnsi pecype] : yaednuk / I'.I1. Xomuenko, H.K.

ANEKTPOHHOW MOAMNMChIO

[dyrnoBun. sesonexrpomsTerceorsiegannpie. — CII0. : Keagpo, 2017. — 464 ¢. — 978-5-91258-082-6.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

— Pexum nocryma: http://www.iprbookshop.ru/57335 .html10.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



I[GIIGJIHHTE.]II:HHH JUHTepaTypa.

L. Heoprannueckas xumus | DneKTpOHHEIN pecypc| : maboparopueii npaktukym / C.A. CokooBa
|1 Op.]. — DAEKTPOH. TEKCTOBBIE AaHHBIE. — Boponex: Boponexcknui ['ocymapcTBeHHBIN ATpapHBIT
Yuusepcurer uM. Mmmeparopa Ilerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/72709.html

2.Heopranmueckas XxuMHsA [ DIEKTPOHHBIN pecypc| : maboparopHei npaktukyM / O.B. [IpsakoHoBa
|1 Op.]. — DnEKTPOH. TEKCTOBEIE AaHHEIE. — Boponex: Boponexckuu ['ocymapcrBeHHBIN ATpapHEIN
Yuupepcurer uMm. Ummeparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum mocrymna:
http://www.iprbookshop.ru/72708.html

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA30OBAHUA
POCCHUUCKOUN ®EJIEPALTUN
DenepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEK ICHUE
BBEICILIETO 00pa3zoBaHMA
«CEBEPO-KABKA3CKHWU ®EJIEPAJIbHBIN YHUBEPCUTET»
[TaTuropckuit uncTuTyT (prunuan) CKOY

MeToau4ecKHne yKa3aHus

IO OPraHu3aluu U IPOBEICHUIO CAMOCTOATENBHOM PA0OTEL
mo aucruIuinHe: «OO0Ias 1 HeopraHHueckas XUMHUA» 715 CTYIEHTOB
HampasaeHusa moaroToBku 19.03.04 Texnonorusa mpoayKIMu U OPraHU3ALIH
0OMIECTBEHHOTO MUTAHUA
HAIIPABIEHHOCTE (PO (b )- I €XHOMOTUA U OPraHU3aIMs PECTOPAHHOTO JIENa

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[Taruropck, 2023r.
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BBE/IEHUE

[lemsr0o MOATOTOBKM K CAMOCTOSATEIBRHOMY HW3YUEHHIO JUTEPATYPHI MO TEMaM IUCHUILIAHEI
ABIAETCA COOECENOBAHME C MPEIMOAABATEIEM IO OTYETY (YCTHOMY). 3amadamMul IMPH HOATOTOBKE K
CAMOCTOSATEIEHOMY M3YUEHUIO JIUTEPATYPHI MO0 TEMAM ANCHUILUIMHEI — KOHCIEKTUPOBAHME CTYIEHTOM
KOHCITEKTOB.

CamocrosrensHas pabdora mpegycMaTpuBaET CAEOYIOMIME BHUOBL: CAMOCTOATEIHHOE H3YYECHUE
AUTEPATYPEL MO0 T€MaM, MOATOTOBKA K MPAKTUYECKUM 3aHATUAM, MOATOTOBKA K KPYTJIOMY CTOJY MO
TEMAaM.

Brimonmnenue 3amaHnuil Mo CaMOCTOATEIEHOM padO0Te IMO3BOJAET CTYAEHTY 3aKPENUTh 3HAHUSA U
OpHUOOPECTH TPAKTUIECKNE HABBIKM B 00IACTH HKOJIOTHH.

Jlng moCTHiKEeHMs BBICOKHUX PE3YJIBTATOB YCBOEHUS y4eOHOro marepuana mo Kypcy «Oo0mas u
HEOPraHuuecKas XuMUA» OakaTaBpamM HEOOXOAUMO OCO3HAHHO MOJAXO0AUTH K BEITOTHEHUIO 3aIaHUMN 1A
CAMOCTOATENBHOU pAa0OTEI, BHUMATEINBHO O3HAKOMUTBCA C PEKOMEHIOBAHHOW OCHOBHOU H
OOIMOTHUTEIIEHOU JINTEPATYPOH.

bakamaBpam HEOOXOAUMO NOMHUTB, YTO MENBIO HPAKTUYECKUX 3aHATUA OO IUCHUILIMHE
«O0mIas 1 HEOPraHMYECKasT XUMUA» ABIAETCS 0000mEenne u cucTeMaTnu3anusa TEOPETUUECKUX 3HAHUM,
MOJIYICHHBIX HA JICKIUAX, a4 TAKKE IMPHUOOPETECHNE MPAKTHIECKMX YMEHHMH M HABBIKOB. B 3T0H CBA3M HA
CEMHMHAPAX JOJKHO OBITE OPraHu30BaHO COTPYIHMYECTBO OakamaBpoOB U IPENOJaBaTeNls, HX
B3aMMOITOMOTIb, KaXIBIM OakamaBp IOMKEH OCO3HABATh, YTO MMEET MNPABO HA WHTEIEKTYAIbHVIO
AKTUBHOCTE, OBITH 3aAMHTEPECOBAHHBIM B JOCTHIKEHMM OOMIEH 1€ CEMWHAPOB, MOKEH HPUHUMATH
y4aCTHE B KOJUIEKTUBHOU BEIPA0OOTKE BEIBOJOB M PELIEHUH, B YCIOBUAX COBMECTHOHM pPadOTHI 3aHUMATE
AKTUBHYIO MMO3UIIHIO.

B xoxe moAroToBku K 3aHATHAM OakagaBpaMm CIEAYET YIWUTHCS TOYHO BEIPAXKATH CBOU MBICITHU B
OOKJIANE WM BBEICTYILUIEHUM IO BOHPOCY, AKTUBHO OTCTAMBATE CBOIO TOUKY 3PEHUSA, APTyMEHTUPOBAHO
BO3PAakaTh, ONMPOBEPrars OMMOOUHYIO MTO3UIIHIO.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1. O6mas xapakTepHCTHKA CAMOCTOATE/ILHOI padoTLI 00Y4YAIIHXCS PH H3Y4YeHHH
TUCHHUILTHHEBI «O01as H HeopraHuyeckass XUMHSD)

Jluciunmina «O0mnias 1 HeopraHndeckas XuMusa» oTHocuTed Kk auciumimHaMm bioka b1.0.09 u
ocBanBaercs crynenramu B TeueHue 189 gacos. Ee ocBoenune npoucxomur B 1 cemecrpe.

Ha mepBom sTanme HEOOXOOAMMO 03HAKOMHUTECA ¢ padodyend mporpaMMou JUCHUILINHEL, B KOTOPOU
pPacCMOTPEHO COAEPIKAHUE TEM MPAKTUUECKNX 3aHATUN JUCIIUIUIAHEL, BUOE CAMOCTOATEIbHON PA0OTHL,
TAKHUE KAK:

- CaAMOCTOATENBHOE U3YUEHUE TUTEPATYPHI IO TEMAM;

- HOArOTOBKA K 1a00paToOpHOMY 3aHATHIO.

Kaxaen1 BUI CaMOCTOATENEHON Pa0OTE UMEET LIETH U 3aJaUM.

[lemaMn CaMOCTOATENBEHOTO W3YYEHUS JMTEPATYPBl ABJAETCA OBJIAJECHHUE CIEIYIOIMIMMHA
kommereHiuamu Y K-1., OITK-2.

3amagu caMOCTOATENbHON padOTEl (POPMUPYIOTIIME KOMITETEHIINH:

- CHOCOOHOCTE K CAMOOPraHU3aIy U caM0o00pa30BaHUIO;

- TOTOBHOCTh YCTAHABIMBATH U ONPENENIATH MPUOPHUTETHI B C(Ppepe MpOU3BOACTBA HMPOIYKIMH
MUTAHUA, OOOCHOBEIBATH NPUHATHE KOHKPETHOTO TEXHMYECKOTO PEIIEHUS IIPU pa3padOTKE HOBEIX
TEXHOJOTHYIECKHX ITPOLECCOB IMTPON3BOACTBA MPOAYKIINY NUTAHWA; BBIOMPATH TEXHUUECKUE CPENCTBA U
TEXHOJOTHH C Y4ETOM SKOJOTHIECKUX MOCIEACTBUHA UX NPUMEHEHU .

BrimonmHenune 3agaHnuil Mo CaMOCTOATEIBHOM PadO0TEe MO3BOJAET CTYAEHTY 3aKPENMUTh 3HAHUA U
OpHUOOPECTH TTPAKTUIECKNE HABBIKM B 00IACTH HKOJIOTHH.

Kaxkneri B caMmOCTOATEIBEHON pa0OTEI UMEET ONPENENEeHHBIE (DOPMEI OTUETHOCTH.

2. IlnaH-rpa¢gHK BbIIOJTHEHHS CAMOCTOATE/ILHO padoThl

Koner CpencrBa u O0BeM 4acoB, B TOM 4HCIIE
peanuzyem TEXHOIOTHHU CPC | KonraktH | Bcero
BIX OLIEHKH as padbora
Bung negrempHOCTH
KOMIIETEHI] C
o CTYJECHTOB
15150 pernoaasa
WHIUKATOP TEJIEM
a(oB)
Ounas opMa 00yueHHS
1 cemecTp
M-y [Toaroroka K Oruer 7.29 0.81 8.1
M2y nadoparOpHEIM padoTaMm MICEM EHHEI T
W3y
HH[[_IGHI{-I
HH_EGHI{-I
W JI-1 vk CamMmocTosgTenbLHOe CobecenoBanue 77.76 8.64 86.4
gﬁ‘g‘fﬂ-l H3yVUeHHe JTUTepaTypEl M0
“~VE-1
HH‘IGHK,E TEMHL'I NQ 1'18
-2 ome
Hroro 3a 1 cemectp 85,05 9,45 94,5
3aouHas ¢gopMa 00yUeHHUSHA
1 cemecTp
A-lyg [Togroroxa K Oruer 1,62 0,18 1,8
W12y

i ﬂgmﬁwgaﬁmm MHUCHEMEHHEBIHT
NJ-3yy.

SNEKTPOHHOW NOANWUCHIO
Eame%1lDPE}BGGG 43ESABBB952205E7BAS00060000043E
B 13,&&1‘@1“3@1-%_53?1 Ba TaTeAHa AnexkcaHgpoBHa

-y CaMocToATeNBHOE CoGecenoBarre | 151,605 16,845 168,45
7
i crani K49 08, HBYHEHE o TePaTypEl 110




WU JT-3vi TeMaMm Ne 1-18
HI[‘ IDHI{-E
V-0

Hroro 3a 1 cemecrp | 153,225 17,025 170,25

3. KGHT[)GJILHI:IE TOYKH H BHILI OTYHETHOCTH ITO HHM

Onucanre IKAaJbLI 0lle HHBAHUS

B pamMkax peUTUHIOBOM CHCTEMEI YCIIEBAEMOCTE OOYJAIOMIMXCS IO JUCIIATUIUHE OLICHUBAETCA B
XO0/1€ TEKVIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTECTAIINH.

Texymuii KOHTPO.Ib

PelTHHroBasi OlIEHKA 3HAHWH CTY/IeHTA

Ne Buj aesiTe/IbHOCTH CTYI€HTOB Cpoxu Konmriecrso
n/n BLINOJIHEHU A 0a/L10B
1 ceMecTp

I CoOecenoanue o temam 1-6 5 Henemns 15
2. Cobecenosanue mo temam 7-12 O Henmemns 20
3. CoOecemosanue o temam 13-18 13 menena 20
Hroro 3a 1cemecTp 55
HTroro 55

MakcuMansHO BO3MOKHBIM  0Oanmia 3a BECh TEKYNIMU KOHTPOJb YCTAHABIMBAETCA PABHBIM
55. Tekymniee KOHTPOABHOE MEPOONPUATHE CUMTACTCS CHAHHBIM, €CIU CTYAEHT HOMIYYUI 34 HETO

ne wmenee 60%  OT yCTAHOBIEHHOTO

JJIA 3TOTO  KOHTPOJIA MAKCHMaJIBHOTO Oasa.

PelrunroBeil 0ayui, BBICTABISAEMBIN CTYAEHTY 34 TEKYNIEE KOHTPOJIBHOE MEPONPUATHE, COAHHOE

CTYIEHTOM B YCTAHOBIEHHBIE TPaPUKOM
CIeayIOmMM 00pa3zom:

KOHTPOJIBHEIX ~ MEPONPUATUH CPOKH, ONPENEaeTcsa

YPpOBEHE  BEINTOJIHEHUA KOHTPOJIBHOTO PeurtunroBeit  Oamn B % ot
3aTAHNASA MAaKCHUMAJIFHOTO Oa/JIa 34 KOHTPOJIHHOE 3aTaHHE)
OTmUHBIN 100
Xopoumi 80
Y 10BIE€TBOPUTEIBHEIH 60
HeynoBrierBopuTensHEIMN 0

[Tpomexkyrounas arrecramms B (opme HSK3aMeHa MNPEAYCMATPUBAET  IMIPOBEOCHUE
00sM3aTENEHON HK3aMEHAIIMOHHOW mponenypel u oneHuBaerca 40 Oamwtamu u3 100. B cayuae
€CIIM PEUTHHTOBRIM Oa/ul CTygeHTa 0o OUCHUIUIMHE @O0 UWTOraM cemecrpa paseH 60, To
OpOTPaMMON aBTOMATHYECKU nodaBmsercs 32 mpeMHManbHBIX Oa/uta W BBICTABIAETCS OIEHKA
«oTnuaHO».  [loMmoKUTENEHBIM  OTBET CTYNEHTA HA OK3dMEHE OIEHMBACTCA PEUTHHTOBBIMHU

Oanmamu B amamazone ot 20 mo 40 (20
HEYIOBIETBOPUTEIILHOM.

< Sok3z < 40), onenka meHwine 20 O0awmoB CUMTACTCA

llkana coomeemcmeusa peumuH208020 Oalla 3K3amMeHd S-OWLIbHOU cucmeme

Peitmuncoenvtit 0ann no oucuuniumHe Ouenka Ho S-0auibHOU cucmeme
35-40 OTmaHO
28-34 XOopomo
20-27 Y 10BIETBOPUTETHHO
IOKYMEHT NOANVCAH

3NEKTPOHHOW NOANMCLIO

aororan 20meHKas HGANCITHINIMHE)00HM3YyIaeMO B OOHOM CEMECTPE, ONPENEIAECTCA IO CYMME
O4N0E, HAOPREIX " 34" “Padb8Ty B Teuenme cemecrpa, W Oa/wIOB, MOJYYCHHEIX IIPH CHAYEC

SK3dMCHA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



Llkara nepecuema peumunzo6020 Oalia NO OUCYUNTIUHE 6 OYEHKY
no 5-oanivHou cucmeme

PelTHHIOBBLIH 0411 IO NHUCHHILIHHE Onenka HO 5-0a/JILHOH CcHCTeMe
88 - 100 OTmuHo
72-87 XOopomo
53-71 Y 10BIETBOPUTEIHHO
< 33 HeynoBnerBopuremsHo

PeliTHHIOBas OlIeHKA 3HAHHH CTY/JACHTOR 3204HOI (opMbI He MpeayCMOTpPEeHA
4. MeToanueckHe peKOMeHIANHH 10 H3YYeHHIO TeOpeTHYeCKOIr0 MaTepHaIa

[Ipu pabore ¢ nureparypHbBIMHM HCTOYHUKAMH BaKHO YMETh IPABWIIBHO YWTATh, MOHUMATh U
3aIIOMWUHATE NTPOYUTAHHOE. [[JI1 MOHNMMAaHUA CIIOKHOTO TEKCTA BAXKHO HE TOJBKO OBITh BHUMATEIEHBIM
NP UTEHUH, UMETh 3HAHUSA U YMETh UX MPUMEHATh, HO U BJIAAETHh ONMPENEIEHHBIMUA MEICIUTEIEHBIMH
npuemMamMu. OamH W3 HUX COCTOUT B KpPAanMHE BAXKHOCTH BOCIPUHHUMATE HE OTHOEIBHEIE CIIOBA, 4
OPEIIOKEHNAA U JAKE LEIBIE TPYINIBI NPEIIOKEHNN, T. €. a03a11bI.

[Ipu paboTe ¢ mureparypoil UCIMOIL3YIOTCSI BEIMUCKH (0043aTEILHOE YCIOBUE BBEIIMMCOK — TOUHOE
yKa3aHWEe MCTOYHUKA U MECTa, OTKYyAa 3TO BEIMUACAHO). l]lemecooOpa3zno BEIMMCKU OE€IaTh HA KAPTOUKaX,
gTO 00JIEr4aeT MX XPAaHECHHUE W MCIOJIb30BaHue. [Ipu 3amomHeHnu KapTodeKk CIEAYET YUMTBEIBATE, YTO
IBA CAMOCTOATEILHBEIX BOIPOCA 3aHOCUTHL HA OJHY KapTOUKy HEIb3fA, T.K. 3TO 3aTPYIHUT HX
Kraccu(pukanmio 1 xpaHenne. Kaprouka momkHa Comepikars 0003HAYCHUE €€ COAePIKAHMA, HOMED WIN
mdp, yKa3pIBAIONMNA €€ MECTO B KAPTOUKE, ATy 3amOJHEHUA, OnOmiorpauueckue JaHHBIC. 3aIHCH
HA KApTOYKE CIAEAyeT pacrmojaratb Ha OOHOM CTOPOHE, OHW MOJKHBI OBITE UETKMMH M JOCTATOYHO
mOJHBEIMH. [Ipy BEIMMCEIBAHUM IIUTAT KPAWMHE BAXKHO COXPAHATL a0COMOTHYIO TOYHOCTE HMPH HEpeaadu
MBICICM aBTOpA, CTABUThP HUX B KaBeIUKH. lIpomyCku B [uTare JOMYCKAKOTCA (OTMEUAIOTCA
MHOTOTOYMEM), HO OHH HE TOJKHBEI M3MEHATH CMBIC/IA BBRICKA3eIBaHMA. Llurara o0s3arensHO mOmKHA
OBITE CHAOKEHA YKA3aHWUEM UCTOYHHKA.

B mpornecce pabOThl HAO M3yd4aeMBIM MATEPUATIOM COCTABILIETCA IUIAH B LEIAX 00JE€ YETKOTO
BBLABJICHUU CTPYKTYPBI TEKCTA, 3aIIUCH CHUCTEMBI, B KOTOPOM M3JIara€T Marepuan TaHHEIM aBTOop,
HOATOTOBKM K BBEICTYIUIEHMIO, 4 TAKKE IS HAOUCAHUA KAKOM-IMO0 padOTEI, 3aMUCH CBOUX MBICIEH C
HOBOM CHCTEMaTH3alued marepuana. B 1mane MOoryr BCTPEUarbCAd OTAEIbHEIE UU(PEI U ApPyrUe
(pakTHUECKNE CBEAECHUS, KOTOPBIE XOTS U HE ABJIIIOTCS COOCTBEHHO MIAHOM, HO MOMOTAOT B OyAymlIeEM
€T0 UCITOJIb30BAHUM (K IPUMEPY, ITPH BEICTYILIEHHH ).

[Tpu n3yduenun TeopeTHIeCcKOro Marepruana TpeOyeTcs COCTABIECHNUE KOHCIIEKTA.

KoHenmekr — 9T0 Kparkas MOHUCEMEHHAS 3amuChk CONEPKaHWA CTATbM, KHUTH, JIEKIIWH,
NpeIHA3HAYEHHBIE [ MOCHEOYIOMIETO0 BOCCTAHOBIEHUA WH(OPMAIMM C PA3IUNdHOM CTENEHBIO
MOJIHOTHI.

KOHCIIEKT — 3TO CHCTeMATHUECKAsA, JOTHUYECKH CBI3HAA 3AMHCh, 00OLEIUHAIONIAA MJIaH, BEIMHUCKH,
TE3UCHl WM, MO0 KpalHEW MEpe, ABA M3 STUX THUOOB 3amicu. Mcxoms w3 ompeneneHus, BBIMUCKH C
OTAEABHEIMM MyHKTAMH IUTIAHA, €CIM B LETIOM OHHM HE OTPAKAIOT JOTUKHA MPOU3BENECHUA, €CIIM MEKIY
OTACILHEIMH 9ACTAMH 3aIUCH HET CMBICIIOBOM CBA3M, — 3TO HE KOHCITEKT. B KOHCIEKT BKIIOYAIOTCA HE
TONBKO OCHOBHBIE IMOJIOKEHUA, HO U JOBOIEL, UX 000CHOBBIBAIOIINE, KOHKPETHBIE (PAKTHI U MPHUMEPHI,
HO 0€3 ux moaApoOHOr0 OMUCAHUSL.

KoHcnekTupoBaHue MOKET OCYIIECTBIAATECA TPEMsA CIIOCODaMM:

- IUTUPOBAHUE (ITOJTHOE UM YACTUYHOE ) OCHOBHEIX MOJIOKEHNN TEKCTA;

- mepenaya OCHOBHEIX MBICIIEN TEKCTA «CBOMMH CIIOBAMM;

- CMEIAHHEIM BAPHUAHT.

Bce BapuaHTel npennoararoT UCIIOIL30BAHUE COKPANICHUM.

[Tpu HamM gaEmEHKOBAMEKRA PEKOMEHAYETCA CIEAYIONMAA MO CIEN0BATENEHOCTE:

Cepmqm;lﬁ*m: %&%ﬁ?gﬁ@%ﬁ?ﬁmﬁ@ye KaKIoTr0 q)pHFMEHTH TEKCTA, BBRIICHAI OTHOCHTEIBHO
CaMOTPO ATEABHEIE HO~CMBECHYPosHa

Neiicravdoner: BELICHATL W&KAMKION JACTH OCHOBHYIO MH(pOpMAIHUIO, YOpaB N30BITOUHYIO;



3. 3ammcars BCIO BAKHYIO JJIA HOCIEAYIOMIETO BOCCTAHOBICHHUA HH(POPMAIIO CBOMMH CIIOBAMU
WJIH LUTHPYS, UCIOJIB3Ys COKPALLIEHHUA.

Pa3znendior geTeipe BU1a KOHCIIEKTOB:

- TEKCTYAJIbHBIM,

- INTAHOBBIH,

- CBOOOIHBIMH,

- TEMATUYECKUI.

TexcryalibHBIH COCTOUT M3 OTAENBHBIX ABTOPCKMX 1urar. Heodxomumo TOMBKO yMeEHUE
BBLIEIATE (PPA3bl, HECYIINE OCHOBHYIO CMBICIOBYIO HATPY3KY. JTO MPEKPACHBIM UCTOYHUK JOCIOBHEIX
BBICKA3EIBAHWUM aBTOPA U MPUBOAUMEIX UM (PAKTOB. TeKCTyanbHBEIM KOHCIIEKT UCIIONB3YETCA AIUTEIRHOE
BPEMH.

IlnaHoBBIH — 5TO KOHCIEKT OTIENBHBIX (DPArMEHTOB MATEPHAIA, COOTBETCTBYIONINX HA3BAHUAM
MyHKTOB MPEIBAPUTENRHO pa3paboTanHoro miana. OH y4uT mOCIEN0BATENIBHO U YETKO W3J1ararb CBOM
MBICITH, padOTaTe HAA KHUTOM, 0000mias comepxkaHue ee B (POPMyIMPOBKAX IUIAHA. |aKOM KOHCIIEKT
Kparok, IPOCT U fACEH MmO CBOEHW (popme. IJTO OE€maeT €ro HE3aMEHMMBIM ITOCOOMEM Ipu OBICTPOU
MOATOTOBKE TOKJIA1A, BEICTYIIJICHUA.

CB00OIHBIH KOHCIIEKT — MHIUBUAYATLHOE U3I0KEHUE TEKCTA, T.€. OTPAKAET ABTOPCKHE MBICIN
uyepe3 Bame COOCTBEHHOE BUAEHUE. [ peldyerca neransHas npopaboTkKa TEKCTA.

CBOOOIHEBINM KOHCIIEKT MPENCTABIIAET COOOM COYETAHUE BBIMUCOK, LIMTAT, NHOTAA TE3UCOB, YACTh
ero TeKcTa MoxeT OBITh CHAaDKeHa IaHoM. IT0 Hanboree Mo THOIIEHHBIN BHII KOHCIIEKTA.

TeMarTHueckHH KOHCHEKT — W3JIOKEHHME HWHQOpMAIMM 1O OJHOM TEME W3 HECKOIBKHX
MCTOYHHUKOB.

CocraBneHne TEMATHYECKOTO KOHCIEKTA yUuT padoTaTe HaJ TEMOM, BCECTOPOHHE 001yMBIBAA €€,
AHATWU3UPYSA PA3IMYHBIE TOUKU 3PEHUS HA OJMH U TOT XK€ BOHpOC. Takum 00pazom, 3TOT KOHCHEKT
obnergaer padOTy HAI TEMOU MPU YCIOBUU UCHOIB30BAHNA HECKOIbKUX UCTOUHUKOB.

Od¢dopMiieHHe KOHCIIEKTA

1. HaszBanne kKOHCOEKTHUPYEMOTO MPOW3BENCHUA (WA €r0 4aCTH) U €r0 BBIXOIHBIX

OAHHEBIX, T.€. OMOmorpauueckoe omicaHne J0KyMEHTA.
2. [Tnan Tekcra.

3. M3noxenne nHanbOomee CyNIECTBEHHBIX MMOMOKEHUM W3y4aeMoro marepuana
(TE€3UCHI) MOCIENOBATEIEHO U KPATKO CBOMMH CJIOBAMH WJIH B BUJE IUTAT, BKIIOYAA KOHKPETHEIE
(paKTEI U IPUMEPEHI.

4, CocTaBnsaa KOHCIIEKT, MOKHO OTAEIBHEIE CI0BA W IIENBIE MPEII0KEHU MUCATh
COKPAI1E€HHO, BEIMUCHIBATE TOJIBKO KIHOYEBEIE CIIOBA, IPUMEHATE YCIOBHBIE 0003HAUECHUS.

5. YroOer (opma koHCHEKTa Kak MOKHO Oosiee HArIAOIHO OTpaxkana €ro
coaep:kaHue, pacmonaraiite ad3aipl «CTymeHbKaMiy MOog00HO MyHKTAM M HOAMYHKTaM IUIAHA,
OPUMEHANTE pa3zHOO0OpasHeIE CHOCOOBI MOOYEPKUBAHWA, MCHOJB3YUTE KapaHJAMd W PY4YKH
pPa3HOTO IBETA.

6. HUcnome3yiite pedepatuBHEIM  cnoco0  M3i0keHUA (Hampumep: «ABTOp
CUUTAET...», KPACKPBEIBAET...»).

7. CoOCTBEHHEIE KOMMEHTAPUHN MTOJATANTE HA MOJIAX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

CeprubMEOLOBEIM: 3 T ROAYKEOM AEAMOSEOITCIIBHOTO  M3YYCHUS JIMTCPATYPEl IO KOHKPETHBIM TEMaM
SERARCTCH MMEETWMP@HEHKH JAHHOT O BHId OCATCIEHOCTH — CDGECE,I[DBEIHHE, TCCTUPOBAHHC.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



MeToanuyeckie peKOMeHTAIHH K CAMOCTOATEeILHOMY H3y4YeHH0 TeM Ne 1-18.
Bonpocsl 17151 cobecefoBaHUS
ba3oBblii YpOBeHB

Tema 1. OcHOBHBEIE MOHATHA XUMHUH. 3aKOH SKBUBAJIEHTOB. | 'a30BEIE 3aKOHEI

1. Xummueckas CUMBOJMKA.

2. Baxuenmme Knaccel HEOPraHMIECKUX BEMIECTB.

3. Homenknarypa HEOPraHMIECKUX BEMIECTB.

4. XUMHYECKHE PACYETEHL.

Tema 2. Crpoenne aroma. Ilepuognuecknii 3akon J[.M. Menneneera

1. IInanerapnas momens aToma.

2. KBanToBas Teopus CBETA.

3. Ilpennmonoxenusa ne bpoiins.

Tema 3. Xummueckas cBa3s. OCHOBHBIE XAPAKTEPUCTUKU. BUIBI XUMHYECKUX CBA3EH

1. ITonapuocTs MONEKYII.

2. Merox MONEKYIAPHBIX OpOUTATIEH.

3. Cesa3pIBarOmIME U pa3pexjstonme opoutam. [lopagok u sueprus CBs3m.

Tema 4. OcHOBHBIE MOHATHA TEPMOAUHAMUKN. XUMHUUECKAA TEPMOIUHAMHKA

1. OcHOBHEIE 3aKOHOMEPHOCTH MPOTEKAHNA XUMHUECKUX MTPOIECCOB.

2. IIpeBpamienus SHEPTUM MPH XUMUYECKIX PEAKIHIX.

3. Tepmoxumusa. Tepmoxumudeckue ypaBHEHUA.

Tema 5. Xummnueckas KMHETHKA. XUMHUECKOE PABHOBECHE.

1. 3aBHCHUMOCTE CKOPOCTH PEAKIIUA TO NPUPOAEI PEATHPYIOIINX BEIIECTB.

2. CKOpOCTE peakiy B TETEPOTEHHBIX CUCTEMAX.

3. Llennsie peakumu.

Tema 6. OOmme cBoMcTBA PACTBOPOB

1. Xapakrepucruka pactBopos. [Iponiecc pacrBopenus.

2. I'mapatel 1 KPUCTAIOTUAPATEL.

3. PactBopumocts. [lepeceimiennsie pacTBOPEL.

Tema 7. PacTBOpEI 3JIEKTPOIUTOB

1. OcobennocTH pacTBOPOB COJIEN, KUCIOT U OCHOBAHMH.

2. Teopus >neKTpOMTHIECKON TUCCOTIMALINN.

3. IIpouecc mucconumanym.

Tema 8. OxuCIUTETEHO-BOCCTAHOBUTENBHEIE MPOIECCH. JIEKTPOXUMHUUECKIE CHCTEMBI

1. OKkuCIEHHOCTE ATOMOB 3JIEMEHTOB.

2. CranmaprHeIN BOOOPOIHBIA SIEKTPO .

3. 3aKOHBI SJIEKTPOIN3A.

Tema 9. DnemenTtsr oprannueckon xuMu. OpraHnuecKne, JIEMEHTOPraHuueCKHE U
HEOPraHNUECKHE TOTUMEPEI

1. Kimaccuukamms OpraHmaecKkux COEIMHEHUS.

2. KpeMHMI OpraHn4ECKUE COEOUHEHUA.

3. DJIEMEHTOOPraHNYECKUE MTOTUMEPEL.

Tema 10. OOuine CBOMCTBA HEMETAIIOB.

1. Bomopon. @usnueckne CBOUCTBA..

2. Bopopona. [Ipumenenue.

3. Boma. ®usnueckue CBOHCTRA.

Tema 11. OOmiaa xapakrepucTrka NOATPYIIIEI TAJIOTEHOB

1. Xnop HaxoxkaeHue B mpupone, (pusnueckue crorcraa. [Ipumenenne.

2. XTOROBAESNAIHEQILTHAL KICIIOTA.

3., S RO e
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2. Ou3nyecKkue CBOMCTBA.

3. Ilpumenenue kucnopona.

Tema 13. Cepa u ee cBolicTBa.

1. Haxoxknenue B npupone ¢usngeckue cBoucrnaa. [Ipumenenue.

2. Okcunp cepsl (IV). Cepaucras kucnora.

3. CBOUCTBA CEPHON KUCIOTH U €€ MPAKTUYECKOE 3HAYCHUE.

Tema 14. CepoBonopon u cymas(pUIsI.

1. Haxoxknenue B mpupone.

2. Ou3nUeCcKue CBOMCTBA.

Tema 15. Azor u amvmax.

1. Haxoxnenue B npupose, Gpu3ndecKkue CBOMCTBA.

2. Xummueckue ceoucrra. [lpumenenne.

Tema 16. OkcHORI a30Ta ¥ A30THAS KUCI0TA. B3auMOIerCcTBHE a30THOH KHCIOTHI C METAJIJIaMH
M HEMETAJUIAMMU.

1. A3zotHas kucnora: puznueckue cBOUCTBA. [Ipumenenne. 2.  Conu a30THOM KUCIIOTHI.

3. Munepansuseie ynoOpeHus.

Tema 17. Yrnepon u ero cBolicTBA.

1. Okcupel yraepona.

2. YronpHas KUCIOTA.

Tema 18. Okenp kpemuusd (IV) u kpemHmneBas kucuora.

1. Kpemumnii u ero cBorcTBa. XumMuueckue cBoicrea. [Ipumenenue.

2. Kpemuuii u ero csoncra. Haxoxaenue B npuponae, puandaeckue CBOMCTBA.

3. Okcup kpemuus (IV) m kpemuueBas Kkucnora.

IloBbIlIeHH LI YPOBEHB

Tema 1. OcHOBHBEIE MOHATHA XMMHH. 3aKOH SKBUBAJIIEHTOB. | 'a30BEIE 3aKOHEI

1. Monapnusi 00BEM BEMIECTBA.

2. OnpeneneHrue MOJIAPHBIX MACC BEMIECTB, HAXOIAMIMXCA B ra3000pa3HOM COCTOSTHUH.

3. IlapimaneHoe naBieHue rasa.

Tema 2. Crpoenne aroma. Ilepuognuecknii 3akon J[.M. Menneneera

1. ITousTHE O KBAHTOBOM MEXAHUKE.

2. KBaHTOBO-MEeXaHMUEeCKasa MOIEIb aTOMA.

3. CoocoOBI 3201 CH AIEKTPOHHBIX KOH(PUTypaluii aTo0MOB HOHOB.

Tema 3. Xummueckas cBa3s. OCHOBHBIE XAPAKTEPUCTUKU. BUIBI XUMHYECKUX CBA3EH

1. Onpenenenue cocraBa KOMIUIEKCHOTO MOHA.

2. Homenkmarypa KOMIUIEKCHBIX COETUHEHHH.

3. PaBHOBECHA B pACTBOPAX KOMIUIEKCHBIX COEIMHEHUM.

Tema 4. OcHOBHBIE MOHATHA TEPMOAUHAMUKN. XUMHUUECKAA TEPMOIUHAMHKA

1. @akTopsl, ONPEIEIAIONINEe HAMPABICHUE ITPOTEKAHNA XUMHIECKUX PEAKIIVI.

2. Durponus u sHeprusa [ nboca.

3. DOueprus ['enpmronsua.

Tema 5. Xummueckasa KMHETHKA. XUMHAUECKAs PABHOBECHE.

1. HeoOpatumere n 00OpaTtumeie peakinu.

2. Xummnueckoe paBHoBecue. KOHCTaHTa XUMUYECKOr0 PaBHOBECHSL.

3. Cmemenue xumuueckoro pasHoBecus. [Ipunnum ne Hlarense.

Tema 6. OOue cBoMCTBA PACTBOPOB.

1. ®u3nueckue CBOMCTBA BOIGI.

2. JIlmarpamma COCTOSTHUS BOEBL.

3. XiyRasiseRiittya som.

Ceprucnkar | €d880do HALTBOPDIRACITPOITHELOB.
Bnaneneu: | WECHPBHETC IR POAPETHL.
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3. IlpousBeneHue pacTBOPUMOCTH.

Tema 8. OxuCIUTETEHO-BOCCTAHOBUTENBHEIE MPOIECCH. JIEKTPOXUMHUUECKIE CHCTEMBI

1. ITpumenenne meTona AMEKTPOHHO-UOHHOTO DanaHca MpU Pa3INdHBIX PEAKIIAAX CPEIBL.

2. XMMHUUYECKHUE UCTOTYHUKHN TOKA. AKKYMYJIISATOPEI.

3. DnekTpoxumudeckas noaspusamus. [lepenanpskenue.

Tema 9. Dnements!r oprannueck o XuMuH. OpraHudeckue, 3JIEMEHTOPraHHYECKUE U
HEOPraHUUECKHE ITOJITUMEPEI

1. Teopus XuMUIECKOTO CTPOEHUA OPTAHUIECKUX COEIUHEHUN

2. ®ocpopopraHueCKre COETUHEHUA

3. Heopranmueckue moJmMMepHI.

Tema 10. O0OnIue CBOMCTBA HEMETAIIIOB.

1. Bonopon. XuMuueckue CBOUCTBA.

2. Boga. XumMiueckue CBOHCTBA.

Tema 1 1. Obmias xapakTepucTUKa MOATPYIIIEI TAJIOTEHOB

1. Xmop nonyuenne, XUMHIECKHUE CBOMCTBA.

2. Com COMAHOM KUCIOTHI, KAYECTBEHHAS PEAKIINA HA XJIOPUI HOH.

Tema 12. Kucnopon 1 ero cBOMCTBA

1. ITonyuenune kucnopona.

2. XUMHUYECKHE CBOMCTRBA.

Tema 13. Cepa u ee cBoiicTBa.

1. ITonyuenne, xuMruueCkue CBOMCTRA.

2. Okcup cepel (VI). Cepnas kucnora.

3. Comu cepHo#t kuCnOTHL. KauecTBeHHas peakuus Ha Cyab(aT-uoH.

Tema 14. CepoBonopon u cyns(puisl.

1. ITonyuenne, xuMruueCkue CBOMCTRA.

2. [Ipumenenue cepoBoIopoaa.

Tema 15. Azotr 1 amMHax.

1. Comm aMMOHMA 1 UX CBOMCTBA, KAUECTBEHHAA PEAKIINAL.

2. XMMHUYECKHE OCHOBEI ITPOM3BOACTBA AMMHAKA.

Tema 16. OkcHOBRI a30Ta ¥ A30THAS KUCI0TA. B3auMoaeiCcTBHE a30THOH KUCIOTHI C METAJLIAMH
1 HEMETAUIAMMU.

1. A30THaA KUCIOTA: XUMHUYECKHE CBOMCTBA.

2. Bzaumomencreue a30THOW KHUCIOTH C METAJIJIAMH U HEMETAJUTAMH.

Tema 17. Yrnepon u ero cBOMCTBA.

1. Com yromsHOM KUCIOTHI.

2. KagecTBennas peakius Ha KapOOHAT-HOH.

Tema 18. Okenp kpemuusd (IV) u kpemHmneBas kucunora.

1. ITonsaTHe 0 KONMOUIHBEIX PACTBOPAX.

2. Com1 KpeMHHUEBOU KUCIOTHI.

3. [Tonyuenue crekna u neMeHTa.

5. MeToanueckHe yka3aHus (110 BAIaM padoT, peycMOTPpeHHBIX padoyel mporpaMmoil

JHCIIHILIHHLI
AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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M METOOMUECKHUX VKA3aHMAX [0 CAMOCTOATEIbHOM pabore crymeHToB). Kpome TOro, samanusa u
VOPaAKHEHUA MOTYT MPENIararbCsa MPenogaBaTeIaMu Kadenpel, BEOynMMHI CeMUHApPCKUeE 3anaTud. Ha
AEKIUAX MPEMOIABATEIN TAKKE JAIOT 3aJaHUA IS CAMOCTOSATEIBHON PaOOTHI.

B pamkax camocTOATENEHOW pabOTHI CTYIEHTHI CAMH MOTYT HPEMIAraTh COOCTBEHHBIE TEMBI U
(pOPMEL BEITTOJTHEHUA 34 1aHUM.

Cpaua 3amaHus OPOM3BOAUTCA MPEMOOABATEIO, BEOYNIEMY CEMHHAPCKUE 3aHATHUA, B
YCTAHOBJIEHHBIE UM CPOKH.

B cocraBe MeTOAMYECKUX YKA3aHUH K CEMHUHAPCKUM 3aHATHAM OPEIYCMOTPEHBI PEKOMEHIAIMH
MO0 MOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO. [Ipu BeImosHeHun paboTHl CTYAEHTEI MOTYT MCITOIB30BATEH
HE TOJBKO METOOUUECKHE VYKa3aHWs MO PEIIEeHUI0 3a4ad, HO W JApyrue marepuansl yueOHo-
METOIMYECKOTO KOMILIEKCA.

ITpebosanus k oghopmwienuro 3adanuii

3amaHua 0O CAMOCTOATENBHOM paboTe OOKHBEI OBITE O(GOPMIIEHBI B COOTBETCTBHU C
tpedoBanuamu ['OCT 7.32-91 (MCO 5966-82). Crpanuiisl T€KCTa JOMKHBI COOTBETCTBOBATE (popMATy
A4 (210 x 297 mm).

Texkcr 3amanmii gomkeH OBITE BBIMOTHEH HA OJZHOM CTOPOHE IHUCTA C NPUMEHEHHUEM
KOMITBIOTEPHBIX yCTpOHCTB. [Ipy uCnomp30BaHMM TNMEPCOHAJBHOTO KOMITBIOTEPA PEKOMEHIYETCH
ucnons3oBarek cpeny Windows, pemakrop Word. [Tapamerpsr nokymenTta crenyromnme: narepsan — 1,5,
kernb (pasmep) — 14, mpudpr — Times New Roman. Oynknusa nmepenoca cinoB oOa3arensHa. 1ekcr
CIEOYET medararh, COOMaas CIEAYVIOMME pa3MepPsl moaeu: jgeeoe - 30 MM, nmpasoe - 10 MM, BepxHEe -
20 mm, HIDKHEEe — 20 MM.

Hymepauus crpannil HadyuHAeTCa CO CTPAHULBL, CONOEPKANIEH OrJaBiaeHue padoTel, U
IPOU3BOAUTCA apaOCkumu mud)paMi B MPaBOM BEPXHEM YIIY JIMCTA. [WUTYJIBHBIM JTUCT BKIIOUYAETCSA B
00IIyI0 HyMEpanuio, HO HE HyMepyeTca. B npunoxkenusx crpanuisl He Hymepyroresa. Mmmroctpanym,
CxXemel, rpaukm, TaOIMUEBI, PACIIOJIOKEHHBIE HA OTAEIBHBIX CTPAHUNAX, BKIIOUAOTCA B OOMIyIO
HYMEPALUIO CTPAHUII.

Tekcr ocHoBHOM wacTu pabOTBEI MOMKET MOAPA3AENATHCSA HA Pa3denbl U moapaszaensl. Kaxnei
paszzmen ClenyeT HaduHaTh C HOBOH CTaHWIBI. Pa3nensl v mogpasaensl JOKHBI MMETh HANMEHOBAHUE -
3ar0JIOBKHA, B KOTOPBIX KPATKO OTPa)XKaercsi OCHOBHOE CONECPKAHME TEKCTA. 3aroJIOBKH Pa3JeloB
MUIIYTCA CUMMETPUYHO TEKCTY MPOMACHBIMHM (3arjJaBHBEIMM) OYKBAMH M BBIAESAIOTCS IJKHUPHBIM
mpu@rTom. 3arosOBKA MNOAPA3IENOB MUIIYTCA € ad3ama CTpOYHBIMU OyKBaMHM, KpPOME NEPBOU —
MPONUCHOH U TAKKE BBIAEIAIOTCA KUPHBIM MIpUPTOM. COKpanieHHOEe HAMMCAHUE CIIOB B 3ar0JIOBKAX HE
nomyckaerca. [lepenocer 0B B 3aroyioBkax HE OOMyCKArOTCA. 104Ky B KOHIIE 3ar0JIOBKA HE CTaBAT.
Ecnu 3aronoBok COCTOUT M3 ABYX M 0OJEE MPEAIOKEHWH, UX pa3aeiaroT TOukoW. [lomuepkuBanue
3aroJI0BKOB HE JOMyCKaeTcsa. PaccrosHme Mexay 3arojioBKaMi pasaena (moapasaena) U moCAeIyIoniuM
TEKCTOM JOJIKHO OBITH PABHO OOMHAPHOMY MEXKCTpOUuHOMY uHTEpBany (10 mMm), a paccrosaue mexmy

3aroJIOBKOM IMOAPA3ENa U ITOCIEOHEN CTPOKOU MMPENBIIYIIETO TEKCTA — 2-M O JUHAPHBIM MEKCTPOYHBIM
uHTepBamaMm (15 mm).

B tekcre He momkHO OBITH PUCYHKOB M Tabiumiy 0€3 CCRIIOK HA HUX. PUCYHKM M TaOIMIIBI
pacIosararoTCs B TEKCTE Cpa3y MOCHE CChIIOK HA HUX. PUCYHKM TOKHEI UMETh MOACHIONIYIO HAMHNCE
— HA3BAHUE PUCYHKA, KOTOpas ImoMeniaerca mog Hum. Pucynku o0o3nauarorcs cnoBom «Pucy». Touka B
KOHIIE€ HA3BAHUA HE CTABUTCA. PUCYHKM CleqyeT HyMEPOBATH MOCIENOBATENRHO apadCKuMu (paMu B
CKBO3HOM ITOPSAIKE B IIPENEnax BCEU padOTEL.

[lupporou marepuan nemecoodpazno opopmares B Buae tabmmmel. Kaxpmas tabmna momxHa
MMETH 3ar0JI0BOK, KOTOPBIM JOLKEH OBITH KPATKUM U OTPAKATH COOEPIKUMOE TAOTHIIEI.

Han waszBanmmem cnpaBa mumercs CiaoBO «laOmumia» ¢ OOPAIKOBEIM HOMEPOM apadCKAMU
nu(paMi B CKBO3HOM MOPAIKE B NMpenenax BCeH padoTel. TemarnuecKnui 3aroiOBOK MUIYT CTPOYHBIMA
OykBamMu, KpOM€ IIEpBOM MNPONMUCHON. B KOHIIE 3arojgoBKa TOUKY HE CTABAT. 1a0mMny craegyer
pa3Meniars Tak M@ﬁﬁ%hﬁ%ﬂﬁ“ OBLITO unTaThs 0€3 MOBOPOTA PadOTEI WX K€ C ITOBOPOTOM ITO YACOBOU
CTpEJII{E Taﬁrﬁﬁi@“ﬁ%‘%ﬁﬁﬁbﬁom{qecmﬂm CTPOK OOMYCKAETCSA HNEPEHOCUTH HA APYTVIO CTPAHUILY.
TP TEPeocs  La0 LT, 4, GIEAYIONICH CTpaHuIle MOBTOPAIOT €€ IIANKY M Haj Heil MOMemaor

n

HAIITACH {{Hpﬂﬂﬂﬂmem{e TEIﬁJI.}} C ykazanueM Homepa. Ecnu mamka tadmanel rpomMo3akas, TO BMECTO
HEE ¢ Imepe E{E%?ﬂ? YACTH B OTACIBHON CTPOKE MOMEILIAI0T HOMEP rpad.



[Tpunoxenne odopmiasercs Kak OPOIOJLKEHHME OCHOBHOM 4YAaCcTU 3aJaHUA, PACIIONAracTcs B
MOPAIKE MOABIECHUA CCBLIOK B TEKCTE. Kaxkmoe npumokeHne JOmKHO HAUMHATHCS ¢ HOBOM CTPAHMUIIBI 1
UMETH CONEPKATENBHBIN 3ar0JIOBOK, HAIEYATAHHEIM KKUPHBIM WIpU(PTOM. B mpaBom BepxHEM yTiIy noa
3aroJIOBKOM TIPONUCHBIMHA OykBamu mnedaraerca cinoBo «llpunoxenme». Hymepaumsa pasnenos,
IyHKTOB, TA0INI] B KaKI0M IIPUIIOKEHUH CBOA.

PER{}MEHII,}’EMHH JUTeparypa H HHTEPHET - peCypcChI.

OcHoBHas JUTEpaTypa:
1. Mapmankun, M. @©. . Xumusa : yued. mocodbue / M.®. Mapmankun, U.C. I'puropan, [1.H.

Kopanes ; Ces.-KaB ¢enep.ya-tr. - Crasponons : CKDY, 2015. - 228 c. - IIpun.: c. 221-225. -
bubmuorp.: c. 220-221

2. Xomuenko I'.I1. Heopranmueckas xumms | OnekTpoHusid pecypce] : yuedbnuk / ['.I1. Xomuenko,
N.K. [uroBuu. — DnekTpoH. TekctoBeie ganueie. — CII0. : Keagpo, 2017. — 464 ¢. — 978-5-91258-
082-6. — Pexum nocryma: http://www.iprbookshop.ru/57335.html10

JlomoIHHTeILHASA JINTepaTypa:
| .Heopranunueckas xumusa [ InekTpoHHBIN pecypc] : madboparopusni npaktukyM / C.A. Cokonosa

|1 Op.]. — DnEeKTpOH. TEKCTOBEIE HaHHEIE. — Boponex: Boponexckui ['ocymapcrBeHHbIN ATpapHEIN
Yuusepcurer uM. Ummneparopa Ilerpa Ilepsoro, 2017. — 93 ¢. — 2227-8397. — Pexum npocryna:
http://www.iprbookshop.ru/72709.html

2.Heoprannueckas xumus | DNEKTPOHHBIN pecypc| : maboparopusii npaktukym / O.B. [IpsakonoBa
|1 Op.]. — DnEeKTpOH. TEKCTOBEIE HaHHEIE. — Boponex: Boponexckui ['ocymapcrBeHHbIN ATpapHEIN
Yuupepcurer uMm. Ummeparopa Ilerpa Ilepsoro, 2016. — 150 ¢. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/72708.html

NHTepHeT-pecypcesbl:
1. http://biblioclub.ru - 9bC «YHuBepcurerckas OMOMIOTEKA OHIANH,
2. http://www.iprbookshop.ru - 9BC «IPRbooksy;
3. http://www.consultant.ru - CnpaBouno-npaBoBas cucrema Koncyneranrllnroc;
4. http://catalog.ncstu.ru/ - Dnexkrponnas oudmmoreka CKDYVY;
5. antiplagiat.ru - 3A0 « Auru [Inarnar».
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