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1. Lenun 1 327241 0CBOCHMS TUCHUTIHHBI

Heab 1ucuunIMHbI

Lenbto mpemojaBaHusl  JUCLMIUIMHBL  SIBJISIETCS  O3HAKOMJIEHME  CTYIEHTOB  C
TEOPETUYECKUMHU UM TPAKTUYECKUMHU TpoOIeMaMH XHMHHM U TEXHOJOTMH MOJHOIeHa U
Bolb()pamMa, C OCHOBHBIMH TEXHOJOTHUYECKHMMH CXEMaMH MepepadOTKh  BOJIb(ppamo-
MOJIMOJICHOBOTO  CHIPbS, C OCHOBaMH IIPOIECCa aBTOKIABHO-COJOBOTO  BBIIIECIAUNBAHHS
aBTOKJIaBHBIX PACTBOPOB.

3agauM JUCHHMIIMHBI

W3yuenne BaxHEWIIUX pya MOJMONEHAa U BOJb(pama, XUMUU COSAWHEHUI MOJIMOICHA U
BOJIb()paMa B BOJHBIX paCTBOPAX M pacIjlaBaX, OCHOBHBIX TEXHOJIOTHMYECKUX CXEM IepepaboTKu
(rugpo- M MUPOMETAUTyPrHUYECKUEe) MOJUOACHOBBIX U  BOJIb(PAMOBBIX KOHIIEHTPATOB, C
OCHOBaMHU TpoIlecca aBTOKJIABHO-COJOBOIO BBIIIEIAYMBAHUS YKA3aHHBIX KOHIEHTPATOB C
BBISIBJIEHEM JIOCTOMHCTB U HEJOCTAaTKOB Croco0a, OCHOB TEXHOJIOTUH NEpepaboTKU pacTBOPOB
BOJb(paMara HATpHs, TEXHOJOTUN MOJIyYEHUS METAJUIMYECKUX MOJUOJeHa U BOJbppama;
03HAaKOMJIEHHE C OCHOBHBIMHM HAIPABJICHUSMHU HAYYHBIX HCCIEIOBaHMM B 00JacTH XUMHUU M
TEXHOJIOTUU YKa3aHHBIX METaJJIOB.

2. Mecro qucuuimiunsel B cTpykrype OIIOIT BO

Cormacio PVYIT  mpoduns YTC mucnumimaa «PU3UMKO-XUMHUS COCOUHECHUM

MOJTHOIeHA U BOJIb(hpaMay usydaercs Ha 2 Kypce B 3 CEMECTPE.
JlucuumniamHa OTHOCUTCA K KypcaM IO BBIOOPY YacTd, (GOPMHPYEMOW ydacTHUKaMU
00pa3zoBaTeIbHBIX OTHOIICHH.

3. TpeOoBaHusi K pe3yJabTaTaM OCBOEHUS

Coaep:kaHue TUCHUILINHBI

[Ipouecc u3ydeHus: TUCIUILUIMHBI HAIIPaBJIeH Ha (OPMUPOBAHUE JIEMEHTOB CIIETYIOLIUX
komriereHud B cooTBerctBUU ¢ PI'OC BO u OIIOII BO mno ngaHHOMY HampaBJICHHIO
MOATOTOBKH:

a) oowenpogheccuonanvHvix:

3HaeT ¥ MOKET MMPUMEHSATH Ha MMPAKTUKE COBPEMEHHBIC IKCIIEPUMEHTAJIbHBIE METOIbI JIJIsI
yCTaHOBJICHUS CTPYKTYpbI Heoprannueckux coeaunenuit (ITIKC — 3.1);

Crioco0eH OCyIIECTBISTh HAIIPaBICHHbBIN CHHTE3 HEOPTaHUYECKUX U OPTraHMYECKUX
COCIMHCHUH TI0 3a/IaHUI0 crieruanucTa 6osee Beicokoi kpanmudukanuu (IIKC — 4.1);
[IpumensieT B cBoeH AeATEIbHOCTH HOPMATHUBHO-IIPABOBBIE JOKYMEHTHI, COJIEpIKaIlHe

CaHUTAPHO-TUTHCHUYECKUE TPeOOBaHUS K 00pa30BaTeIbHOMY MPOIIECCY M HOPMbI O€30MaCHOCTH
xu3Hu (ITKC - 2.3).

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI CTYACHT JOJKEH:

3HaTh:

- OCHOBHBIE (PM3UKO-XUMHUYECKHE CBOMCTBA MOIMO/IeHA U BOJIb(ppama 1 UX COSAMHEHU;

- OCHOBHBIE BOJIb(ppaMOBBIE U MOJTHOIEHOBBIE PYIbI M X MECTOPOKACHHUS, CIIOCOOBI
oforareHus 3TuX pyn ;

- OCHOBHBIE CIIOCOOBI BCKPBITHS(Pa3NIoKeHHUs) BOJIB(HPAMOBO-MOIHOACHOBBIX KOHIIEHTPATOB ;
- MPEUMYIIeCTBa U HEJJOCTATKHA aBTOKJIABHO-COI0OBOTO BBIIIEIAYMBAHIS BOJIb(PaMO-
MOJIUOIEHOBOTO CHIPbS;



- KUCJIOTHBIE CTIOCOOBI BCKPBITHUS BOJIb(PPAMOBBIX KOHIICHTPATOB;

- IOBEJICHUE MMPUMECEH U OYMCTKY OT HUX aBTOKJIABHBIX PACTBOPOB ;

- 9KCTPaKIMOHHBIC 1 HOHOOOMEHHBIE CTIOCOOBI H3BJICUCHHS M OYMCTKH COSIMHEHUN MO0 IeHa
1 BoJIb(ppama.

YMmernb:

- IPOBOJIUTH HEOOXOAMMBIE PACUCTHI TI0 YPABHEHUSM XUMHUYECKUX PEAKITUH, UCIIOTh3YIOIINXCS
B IIPOIIeCCax Pa3iokeHUs BOJIb(HPaMO-MOJIUOACHOBOTO CHIPhS;

- HCTIOJTH30BaTh MMPUHIIUITBEI CMEIIECHUST XUMHUYECKOTO PABHOBECHS B YCIIOBHSIX aBTOKJIABHO -
COJIOBOTO BBITICIIAYMBAHIS BOJIB(PAMO-MOJIMOICHOBBIX KOHIICHTPATOB;

- YIIPaBIATh TEXHOJIOTHYECKON CXEMOU BCKPBITHS KOHIICHTPATa U OYMCTKH IICIIOYHBIX
pPacTBOpPOB;

- aHAJIM3UPOBATh M OTOMPATh Harbosiee peHTa0eIbHbIE CITIOCOOBI pereHepaIiu COIbl U3
ABTOKJIABHBIX IIEIOKOB;

Baapers:

- HaBBIKAMH TTPOBEJICHUS M HAYYHOTO 0OOOCHOBAHUS PE3yJIHTATOB JA0OPATOPHOTO MCIBITAHUS
CIIOCOOBI pereHepaIui N30BITOYHON COIBI M PACTBOPOB ABTOKJIABHO-COJIOBOTO BBIICIIAYHBAHUS
BOJIL(H)PaMO-MOJIUOICHOBOTO CHIPHSI,

- HaBBIKAMH aHaJM3a ¥ 0TOOpa MHMOPMAIIUH TSI OCYIIECTBICHHSI IPOIIECCOB BCKPBITHS,
BOJIb(PPAMMOTHOICHOBBIX KOHIIEHTPATOR ;

- HaBBIKAMH TTPUMEHECHHUSI CTaHIAPTHBIX MPOTPAMMHBIX CPEJICTB ISl POBEICHUS PAaCcUETOB
BOJIL(HPaMO-MOJIMOICHOBOTO CHIPHSI.

4. Conep:xaHue U CTPYKTYpa IMCHHUIIHHBI

Tabauya 1. Cooepoicarue oucyuniumsl

No | HaumeHoBanue pazzaena Coneprxanue pazaena Dopmbl
TEKYIIETO
KOHTPOJIS

1 |BBenenue OO6mras mocTaHOBKa BOMpoca, e U 3anaun | YO,

W3Y4YCHUS JUCITUIUIMHBL. Pekomenayemas TECTUPOBAHUE,
JauTEpaTypa. KOJUJIOKBUYM,
13

2 |Pynsl © MUHEpAJIbI PaccmatpuBaroTcst OCHOBHBIE TEMBI YO,
MoMOeHa U BoJib(ppama. | IPOMBIIUIEHHO HCIOIb3YEMbIX PY/I; TECTUPOBAHUE,
CriocoObl uX oboraieHus. | cnocoObl 00oraleHus 3TUX PYI; KOJUIOKBUYM,

BOJIb()PaMO-MOJIMOACHOBBIC KOHIICHTPATHI. 113

3 | OuU3UKO-XMMHYECKHE PaccmarpuBarorcst pU3NKO-XUMHUYECKHE YO,

CBOMCTBA MOJIUOACHA U cBOlcTBa MonHO/eHa U BoJb(pama, Ux TEeCTHUPOBaHUE,
BoJb(ppaMa, COETUHEHUS | COETUHEHUI. KOJUIOKBUYM,
MoJIMOIeHa ¢ MeTaJUIaMHU 13

1 HEMETaJlJIaMH.

4 |Cnoco0sl epepaboTKu PaccmatpuBaroTcs TexHonorudeckue cxembl | YO,
BoJIb(hpamo- nepepabdoTKU BOJILPaMO-MOJINOIEHOBBIX TECTUPOBAHUE,
MOJINOICHOBBIX KOHIIEHTPATOB, POU3BOJICTBO KOJUIOKBUYM,
KOHIIEHTPATOB MOJIMOICHOBOM U BOJTb(PPAMOBOI KHCIIOT, 113

[IBA u IIMA u3 Boab(ppaMOBBIX U




MOJII/I6I[GHOBBIX KOHIICHTPATOB.

5 |ABTOKJIaBHBIE PaccmarpuBaroTcs oO111e BOIPOCH Yo,
TEXHOJIOTUHU B LIBETHOM ABTOKJIABHOW TEXHOJIOTHH B LIBETHOM TECTUPOBAHHUE,
METaJTypruH. METaJUTypTrUu, YaCTHBIE BOIIPOCHI KOJIJIOKBUYM,

ABTOKJIABHOW TEXHOJIOTHHU B TIepepaboTKe 13
BOJIb()PAMO-MOTHOICHOBBIX KOHIICHTPATOB.

6 [['mppomeramnypruueckue | ABTOKIaBHO-COJIOBOM croco0 pasnoxenus | YO,

CIIOCOOBI TIepepabOTKH BOJIb()PAMOBBIX KOHIICHTPATOB; (DU3HKO- TECTUPOBaHUE,
BOJb(PAMATHBIX U XUMHUYECKHE OCHOBBI MPOIIECCa U IPAKTUKA | KOJUIOKBUYM,
MOJTHOCHOBBIX ABTOKJIABHO-COJIOBOTO BBIIIECTIAUMBAHUSI. 13
KOHIICHTPATOB.

7 |OcHOBHBIE ITyTH PaccmarpuBaroTcs BOIpOCHI U3BJIEUYECHUS Yo,
COBEPIIICHCTBOBAHUS U M30BITOYHOM COJIBI U3 ABTOKJIABHBIX TECTUPOBAHUE,
MHTEHCU(PUKALINH pacTBOPOB, KaK OJIUH U3 MyTeH KOJUIOKBUYM,
ABTOKJIABHO-COJ/I0BOTO COBEPUICHCTBOBAHUS U HHTEHCU(PUKAIIII 13
BBIIICITAYUBAHUS ABTOKJIABHO-COJIOBOTO BBIIIETIaUMBAHUS
KOHIICHTPATOB MOJIO/10- MIEETUTOBBIX KOHIIEHTPATOB.

8 |0630p mpyrux criocob6oB | [IpuBomuTcs 0630p crmocoO0B pas3ioKeHUS YO,
Pa3ITOKECHUS KOHIIEHTpaToB pactBopamu NaOH TECTUPOBAHUE,
KOHIICHTPATOB (ucmoJib3yeTcst Ha HEKOTOPBIX 3apYOEKHBIX | KOJIJIOKBUYM,
pactBopamu NaOH, NaF. |3aBonax); aBToknaBHbIN HaTpui-GTopuanbiil | 113

Crocoo.

9 O6paboTka CxeMa pa3nokeHHs: MOJIMOJCHOBOTO YO,
MOJINOIEHOBBIX KOHIIEHTpaTa a30THOM KUCIO0TOM. OKHUCIIEHUE | TECTUPOBAHUE,
KOHLIEHTPATOB a30THOM micynbuaa MoIubIeHa THIIOXJIOPUTOM B KOJUIOKBUYM,
KUCJIOTOM. pacTBopax; OKHCICHHE MOJHOICHNUTA B A3

aBTOKJIaBaX.

10 (OxucIuTEIBHBIN 00XKUT PaccmatpuBaroTcst OCHOBBI 00KHUTa U €ro YO,
MOJMOAEHOBBIX MPAKTHYECKOE OCYILECTBICHHE. TECTHUPOBaHUE,
KOHLIEHTPATOB M MPaKTHUKa KOJUIOKBUYM,
€ro OCYIIECTBIICHHUS. A3

11 Xumuueckas nepepadotka | [lomydenne [IMA u okcuaa moiubaeHa VO,

«Oorapka» OT 00KHra (VD). TECTUPOBAHUE,
OoraThIx KOJUIOKBUYM,
MOJIMOIEHUTOBBIX 13
KOHIIEHTPATOB.

12 |PacnnaBHas TexHoJOTHs | Bompockl BEICOKOTEMIIEpaTypHOU YO,
nepepadboTKu TEXHOJIOTUH MepepadoTKN MOTHOICHUTA U TECTUPOBAHUE,
MOTUOACHUTA U MOJIMOIEHUTOBBIX KOHIIEHTPATOB. KOJUUJIOKBUYM,
MOJIMOICHUTOBBIX 13
KOHIICHTPATOB.

13 [DkcTpakunoHHbIe MeTOAB! | IIpenMyiniecTBa SKCTPaKIIMOHHBIX YO,
M3BJICUCHUS MOJIMOIEHA U | TIPOIIECCOB B TEXHOJIOTHH MePepadOTKH TECTUPOBAHUE,
BoJb(pama ¢ aBTOKJIaBHBIX pacTBOpOB; nosryueHue [IBA KOJUJIOKBUYM,
MCIIOJIb30BAHUEM METOJIOM KCTPaKLUU C MOCIENYIOIEN 13
OpraHUYECKUX PEIKCTpaKIHel pacTBOpAaMU aMMHAaKa U




[PacCTBOPUTEIIEH. BbIIesieHreM [1BA.

14

CoBpeMeHHbIE CopO1LrOHHBIE METOIBI TIOTYYCHHS
COpPOLIMOHHBIE TIPOLIECCHl | MOJIMOJICHA U3 PACTBOPOB
B METaJLTYyprUU THIPOMETAJUTYpPTUUECKOM IepepaboTKu

MOHMOIeHa U BoJib(hpama. | IpOMIPOAYKTOB; COPOIIMOHHBIE METOIbI
OYHCTKH PacTBOPOB BOJIb(pamMaTa aMMOHHUSI.

YO,
TECTUPOBAHUE,
KOJUIOKBUYM,

113

Tabnuya 2. Obwas mpydoemxocms oucyuniunsl cocmasisiem 4 3auemmnvix eounuy (144

uacos )
Bun pabotsl Koi-Bo

9acoB

(4cemectp)
OO6mast TpyI0€MKOCTh 144
KonraktHas padota 108
Jlexuuu (JI) 54
JlabopaTtopusie 3ansatus (JI3) -
[IpaxTnueckue 3anstus (113) 54
CamocrosTensHas pabora: 9
CamMmocTosATENpHOE U3YYEHHE Pa3IEIoB 5
CamomoaroroBka (mpopaboTKa W MOBTOPEHUE JICKIIMOHHOTO MaTepuaia H
Marepuaia y4eOHUKOB M y4eOHBIX TTOCOOUA, MOArOTOBKA K JTaOOpaTOPHBIM
3aHSTUSIM, KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO U T.1.)
TloaroroBka u caya pK3aMeHa 27

Tabnuya 3. Jlekyuonnwie 3ansamus

Ne Tema

1 BBenenue

Pynpl 1 MuHEpamsl Moo IeHa U Bob(dpama. CriocoObl X 00OoTranieHusl.

3 DuU3NKO-XUMHUYECKIE CBOMICTBA MOJ'II/I6I[CHa u BOJ'IB(l)paMa, COCAUHCHUA

MOJ'II/I6I[€Ha C ME€TaJluylaMH U HEMETalJIaMHU.

CriocoObI epepaboTKH BOIbPPaMO-MOIUOICHOBBIX KOHIIEHTPATOB

(9]

IABTOKJIaBHBIE TEXHOJIOTHHU B HBCTHOﬁ MCTAJUIYPruu.

6  [[mapomeTaimyprudyeckue crnocoObl mepepaboTKu BoJIb(hpaMaTHBIX U
MOJIUOCHOBBIX KOHIIEHTPATOB.

7 (OCHOBHBIC IIyTU COBCPIICHCTBOBAHUS U I/IHTCHCI/I(l)I/IKaI_[I/H/I ABTOKJIAaBHO -

COJOBOTI'0 BhIIICIIAYMBAaHUA KOHIOCHTPATOB

8  |0O0630p mpyrux cnocoboB pa3inoxkeHUs KOHIIEHTpaToB pactBopamu NaOH, NaF.

9 |0O6paboTka MOIMOIEHOBBIX KOHIIEHTPATOB a30THOM KHCIOTOM.

10 OKHUCIUTEIbHBIA 00XKUT MOJ'II/I6I[6HOBBIX KOHICHTPATOB U IIPAKTHUKA €TO

OCYIICCTBJICHU.

11 [Xumnueckas nepepaboTka «orapka» oT 00xHura 00raTblx MOJIMOICHUTOBBIX

KOHIICHTPATOB.

12 PacmiaBHast TEXHOJIOT U Hepepa60TKH MOJ'II/I6IlCHI/ITa )51 MOJ'II/I6,Z[6HI/ITOBLIX

KOHIICHTPATOB.




13 [DKCTpaKIMOHHBIE METOBI U3BJICUCHHUS MOJIMOIeHA U BoJb(pama ¢
MCIIOJIb30BAHUEM OPraHMYECKUX PaCTBOPUTEIICH.

14 |CoBpeMeHHBIE COPOIIMOHHBIE MPOLECCH B METAILTYPTrUH MOJIMOIeHA 1

Bosb(hpama.

IIpakTHYeckne 3aHATHS (CEMHHAPBI) NPOrPAMMOii He NMPeyCMOTPEHbI.

Tabauya 5. Jlabopamophvle pabomoi

Ne Tembl 1ab0OpaTOPHBIX 3aHATHIHA

1 [Tonyuenue MoIMO1EHOBOM KUCIOTHI U U3YUEHUE €€ CBOMCTB

2 [Tonyuenue BobPpaMOBON KMCIOTHI U UCCIIEI0OBAHUE €€ CBOMCTB.

3 [Tonyuenue napamonuOaara(napaBosiabppamara HaTpuUs)

4 CurHTEe3 HOpMaJIbHBIX MOJIMOJATOB LIEJIOYHBIX METAJIIOB.

5 [Tony4yenue u cBoicTBa MOIMO/1ATOB AMMOHHUSL.

6 MoJIyuyeHue napaMosn0aaTa aMMOHHUS

7 [Tonyuenue rerepononncoeAMHEHNN MO0 IeHa U BOJIb(dpama.

8 Crnioco0 pereHepanuu u30bITOYHOM COJbI U3 ABTOKJIABHBIX PACTBOPOB.

Tabnuya 6. CamocmosmenvHoe uzyderue pazoeios OUCYUNIUHbL.

No | Bompochl, BBIHOCUMBIE HA CAMOCTOSATEIIBHOE H3YUYECHUE.

1 OcHOBHBIE METO/1bI NTEPEPAOOTKH BOIB(PAMOBBIX KOHLEHTPATOB U TPOMIIPOIYKTOB.

2 ABTOKJIaBHO-COJIOBOE BBIIIEIaYNBAHUE MOJIMOI0-IIIEETTUTOBBIX KOHIIEHTPATOB U MOCIEIYIOIIAs
THJIpOMETaIuTyprudeckas nepepadoTka aBTOKJIABHBIX PaCTBOPOB.

3 MeTtomp! pereHepanuu U30bITOYHON COJIBI U3 aBTOKJIABHBIX PaCTBOPOB.

4 Cnoco6 pereHepanyy U30bITOYHON CO/BI U3 PACTBOPOB ABTOKJIABHO-COA0BOTO BbIIEIaYMBAHUS
MOJIMOI0-IIEETUTOBBIX KOHIIEHTPATOB METOIOM APOOHON KpUCTAJUIM3ALMU AeKaruipara
KapOoHaTa HaTpHsl.

5 OuncTKa U BbIJIEIEHUE COSAMHEHUH BOJIb(paMa MOCIe Pa3IoKEHHsI KOHIIEHTpaTa.

6 OKCTpaKLMOHHbIE TPOLECCHI B TEXHOJIOTUH ITepepabOTKH pacTBOPOB BOJIb(ppamara HaTpHsL.

7 Paznenenne Mo nu W ppakiimoHHBIN TUCTHIUISIIUEH WIH CyOIUMaIIMe rajJoreHuI0B 1
OKCHUTaJIOT€HH/IOB.

8 OcHOBHBIE HalpaBJIEHUS HAYYHO-TEXHUUECKUX Pa3padOTOK B 00JaCTH XUMUH U TEXHOJIOT M

MoJ0IeHa U BoJb(pama.

5. OueHo4yHbIe MaTepuaIbl ISl TEKYIIEro U pyoesKHOIr0 KOHTPOJS YCNeBAeMOCTH U
NPOMEKYTOYHOM aTTecTALNU

Texylmuii KOHTpOJIb YCHEBAEMOCTH CTYAECHTOB OCYILECTBISETCS B COOTBETCTBUU C
OaIbHO-pEUTUHTOBON cucTeMoit arTectanuu oOydvaromuxcs no OIIOII BO KBI'Y.
CBenenust 00 opranuzany paboThl [0 ITOM CHUCTEME MTPHUBEJCHBI B TaOIUIIE.



Makc. Gamn
Ne KoHTposibHBIE MEPOITPHUSTHS
(pacmipen.)
1 cemectp
1 | Ioceuienue 3aHsTuii 10 (3+3+4)
2 | KomnokBuym 18 (6+6+6)
3 | TectupoBanue 18 (6+6+6)
4 3amuTa JIabopaTOPHBIX PaOOT M BBITIOJIHEHUE PACYCTHOMN 24(848+8)
paboThI
Uroro 70

3aganus 1S CAMOCTOSATEILHOI PadoThI

3amaun penraroTcsl IpU BBHIMOJIHEHUH JOMAIIHETO 33aJaHusl U KOHTPOJBbHBIX padoT B
pamkax 0asIbHO-PEUTHHTOBBIX MEPOIPUATUIA. B paMkax TeKyiiero KOHTPOJIS CTYAEHT MOYXKET
HaOpatp 27 O6ayoB 3a perieHue 3aaad (18 GamioB 3a Tpu KOHTPOJIBHBIE pabOTHI B paMKax
OaJUIbHO-PEUTUHTOBBIX MEPONPUATHIA U MO 3 Oayuia B KaxAbli pyOeKHBIM NMPOMEXKYTOK Ha
MPaKTUYECKUX 3aHATHUAX). baibl MpocTaBisAOTCS B 3aBUCUMOCTU OT MPOLEHTA BHITIOJHEHUS
3amaun. TUNIOBBIE 3a/IaHMS TT0 PEHTHHTOBBIM TOYKAM TPUBOISTCS HIKE.

1 peliTUHrOBasi TOUKA

1 BapuanTt

1. [IpuBecTr 3neKTpOHHBIC KOHPUTYpAITUU aTOMOB MoJIO/IeHa U Bosibpama. Kakue

CTCIICHU OKHUCJICHHUA XapaKTEPHBI IJIs HUX, HO‘IGMY?

2. Oxkcuapl MonuOaena. Mx momydyenwe u cBoicTBa. Paccumrarh Maccy okcuua
MoinbeHa (VI), monydeHHyro B pe3yiabTaTre OKUCICHUS AUCYIbduma MoiaubdaeHa maccoit 16 r.
KHUCIIOPOIOM 00beMOM 5,6 11 (H.y.) BBIXOJ MPOAYKTa OT TEOPETUYECKH BO3MOXKHOTO COCTaBIISET

75%.

3. [lepexucHsie coeaunenus monubOnaeHa. IlpuBecTH CTPyKTypHBIE (QOPMYIIbI

nepekucHbix coeaquHenuit coctaBa NaHMoOgs, NaMoOs, HoMoO:s.

II BapuanT.

1. CoeauHeHus IByXBaJeHTHOTO MosmbieHa. ['ekcamep nuxiopuaa

momubaena, [MosClg]Cls, momyuaror neiictBuem docrena Ha Mo unu
BOCCTAHOBJICHHEM IMEHTaxJiopwia MohubnaeHa. [IpuBecT ypaBHEHHs peakIuii

paccuuTaTh Maccy MPOIyKTa PEaKIlUH, €CITH B3SITO 1o |
moJib Mo u MoCls.

2. [TpuBecTH ypaBHEHUS pEaKIMiA MOTYyICHUS TPUXIOPUIA
MOJINOICHA:

a) MoCls+ Ha=... + ...

6) MoCls+Mo = ...

B) MoCly= ...

T) MoBr; + HCI = ... +




kakue maccel MoClz 00pa3yroTes o cxemam a) U T'), €CIIU I IpoIiecca B3SITO Mo 2 MOJb
MoCls u MoBrs3.

3. CocraBbTe ypaBHEHUS peakIfil MOJydeHus JUCyabhuaa

Monubaena

1) MoO3+ HoS =MoS;+ S + ...

2) MoOs3+ KoCOs+ S = MoS» + K0+ COz2+ S0

3) (NHs4) MoSs= MoS,+ HoS+ S+ NH;3

4) MoS3 =

I1I BapuanT.

1) OcHoBHBIE MUHEPAJIBI U Py/bI MOJIHOAEHA U Bob(pama. Vx

pacnpoCTpaHEHHOCTh B IPUPO/IE.

2) 'ekcamep nunoaunna moiuodaeHa, [MOsls]l4 momydaroT mo cxemam

a) Mo + Ir=...

0) MoCls + HI=...+I, + HCI

[TonOepure KOAIPPUIMEHTHI U paccUUTATE MAacCy OCHOBHOTO IMOJY4aeMOIO IMpOJYKTa,
€CJIN B35ITO B CIIy4ae:

A) monubnena 19,2 r.

B) MoCl15-27,344r

3)CocraBbTe ypaBHEHHsI peakluu nosydeHus MoSa:

a) MoOs+ H2S= MoS,+S+...

6) MoOs3 + K»,CO3 + S= MoS; + K0 + C0, + S0>

B)MoS;3=

IV Bapuamnr.

1) Hanummure ypaBHEHHsS peakUUid B3aWMOJCHCTBUS BoJibpamMa W MoOJHOIEHA C
MUHEpaJIbHBIMHU KHCIIOTaMH

2) «XKentas» u «6enass» BoIbGpaMOBbIE KUCTOTH. MOTHNOAEHOBBIC KHCIIOTHI.

[Tonyuute HoMo04¢ H>0 110 ciienyromum cxeMam M pacCUUTalTe €€ Maccy, €CJIM B3SITO IO
1 MOJIb OCHOBHOT'O UCXOJHOTO BEIIECTBa

Na;Mo0O4+ HCI+ H O = ... + ...

(NH4)[M07024] + HNO3; + H,O = ... + NH4NO3

3) IMony4yeHne HOpMAJIBHBIX MOJIMOAATOB U BoJb(pamaToB. PaccunTaiite

kakue maccbl MoO3 u Na;CO3 HeoO6xoaumbl ams nonydenust NaxMoOs maccoit 20,594r

Bropas peiiTuHroBasi Touka.

I Bapuanr.

1) Bonopon, oxcua yraepona (I1I), ammuak u metan BocctanaBiuBaioT MoQOs, 1o MoO:.
VYkaxuTe YCIOBUS OCYIIECTBIGHUS JaHHbIX peaknuil. Paccumrtaiite o0beM MeTaHa,
He0OXoauMbIH 1 BoccTtaHoBIeHUS M0O3 10 MoO,. O6sem usmepen npu 101,325 xlla u 700°
C.

2) HanumuTe ypaBHeHUs peakiuu mnonydeHus 12-I'etreponoanmonnbaaToB, eciu JaHbI
CXEMBI:

Na;MoO4 + Na,Si03 + HNO3z = Nas[SiMo012040] + NaNO3z + H,O

NaxMoO4+H3PO4+ HNO3 = Na3[PMo012040] + NaNOs + H,O

3) MmommuOaaT HaTpHs nostydaroT 06padoTkoit MoO3 U30BITKOM pacTBOpa

menoun U NaoCOsz,crutaBnenueM MoS: ¢ NaxCOs; B HpUCYTCTBHUM  KHCJIOPOJA,
crutaBneHueM Monubaata ceuHia ¢ Na;COs u kokcoM. [IpuBenuTe Bce ypaBHEHUS pEaKIUU.

IT Bapnanr.
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1) [MomyynTe OKTaIMAHOMOJIMOIAT KaJIUs 110 CXEMe:

KoMoO4 + KCN + NH,OH=... + KOH + N>

W paccuuTaiiTe Maccy OCHOBHOIO IOJIyYa€MOTO NPOAYKTA, €CIU JUIsl PEAKLHMH B3STHI
BelllecTBa B cienyromux koauyectrax: 0,5 moinb KoMoO4,4 mons KCN u 2

mosib NH2OH.

2) YkaxxuTe napaMeTpbl OCYLIECTBICHUS aBTOKJIABHO-COJJOBOTO

BbIIIIENIAYMBaHMS IeennTa. YTo Takoe co0BbII SKBUBAIECHT?

3) IopommkooOpa3HbIil METAUTMYECKUI BOIb(PpPaM MOKHO MOJIYIHTH IO

cxemam:

a) WOs+H,= W + H0

6) NaaWO4 + NH4CI + C= W + NaCIl + NH3 + CO + H,O

paccraBbTe KO3()(PUIIMEHTHI U paccUUTaTe Maccy MOJIy4€HHOTO BoJib(hpama, eciiu B3SThI

a) 23,2r WOz u 1121 (n.y.) H2

b) 29,4 r NaaWOs, 107r NH4CI u 4,8r C.

I1I BapuanT

1 Merannuyeckuii BoJbpam MOMKHO MOJYYUTh IO CXEMaM:

A) WCls=W + Ch

Bb) WS3 + CaO = W+CaS+S0;

PaccraBbTe KOApGUIIMEHTH! U paccuuTaiTe Maccy BoJib(hpama, eciu

B3SITh!

a) 39,7r. WCls

6)28r WSz, u 5,6 r CaO

2) IlpomblluieHHBIE METOJNbI Pa3NioKEHUs BOJb(PaMOBBIX KOHIEHTpaToB. IIpuBenute
OCHOBHbIE U MMOOOYHBIE MPOLIECCHI MPOTEKAIOIINE TPU COJ0BOM BBILIEIAYMBAHUY LICEIINTA.

3) IMonyuenue dheppoBosibPpamMa OCyIIECTBISAIOT IO CXEME:

CaWQ4 + Fe;03 + C=FeW + CaO + CO

Paccumnraiite Maccy deppoBonbdpama, eciu B3aThl BemecTsa: 28,8r CaWOs, 16 T Fe?Os u
721 C.

IV Bapuanr

1 . IlopomkooOpa3Hplli MeTauMueckuii BoJibppam pactBopsiercss B cmecu HNOsz u HF.
Hammmure ypaBHeHUE peakuuu U paccuutaidte 00beM okcuaa azota (I1) mpu 100°C u naBneHuun
100 xIIa, BeIgCNsIFOIIMIiCS TIpH 0OpaboTKe BoJIb(Ppama Maccom

36,8 uzbsiTkoM pactBopoB HNOs u HF.

2. OnumuTe TepBUYHBIE W BTOPUYHBIE TPOLECCHl  OKUCIMTENBHOTO  OOXKHra
MOJIUOICHOBBIX KOHIIEHTPATOB.

3. Qucynbdun BonbppaMa MOKHO MOTY4aTh MO CIEAYIOUIUM CXEMaM:

a) W+S=..
b) WS;=WS,; +8S
c) WO3 +S = ... +802

d) WO;3 + S + K2COs3 = ... + KoSO4 + CO2

[Toxbepute k0dPPHUIMEHTH U paccUUTaliTe Maccy TUCYTbGUAA B KKIOM CIydae, eCiH
JUISL PEaKIUH B3SITHI:

a) 18,4rW3,2rS

6)56r WSs

B) 23.2r WO, u28r S

1) 23,21 WO, 5,6 T Su 13,8 1 K2SOs4,
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Bo Bcex peaknusx Boixoq WSz, paseH 75%.

Tperbsi peiTHHIOBasA TOYKA

I Bapuanr.

1) Ilpaktuka oOXura MOJIMOAECHOBBIX KOHLIEHTPAaToB. OOXHI TIpaHyIHMpPOBAHHBIX
KOHLIEHTPATOB

2) TeTpaxyIopH]l BOJIb(ppamMa MOKHO MOJTydaTh MO CIEAYIOUINM CXeMaM PeaKIuu:

a) WO, + CCls = WCls + CO2

b) WCls+ Hy= WCl4 + [WsClIg]CI4+HCI

PaccraBpre ko3¢ ¢unmentel. B nynkre b) paccuuraiite 00beM Bomopoaa (H.y.) U Maccy
rekcaxyiopuja Bojibppama, HEOOXOIUMYIO IJIsl TOJTy4eHHs 6,52 T TeTpaxiopuia Boiabhpama

3) B 3aBucumoctu ot cootHoueHust WO3, u Na;CO3 MOXKHO NOJTy4aTh

pasnuyuHble n30noauBoJib(ppamaTsl. Hamumure ypaBHeHus peakiuu noiaydeHus Na; W>07,
NaxW3010, NaaW4013, NaaWsOis.

IT Bapuanr.

1) 3akoHunTE ypaBHEHHUS! PEAKIMM BOCCTAHOBJICHHS BOJb()pamMara HATPHUsS BOJOPOJIOM H
€ro IpeBpalleHne B JUOKCUXJIOPU]I TPU HarpeBaHuu ¢ razooopasasiM HCL

2) Ilpu wnarpeBanuu crnuproBoro pactBopa WC, (eHoIoOM MOodydaoT O0CaaoK
rekcadeHossATa Bojbppama. Hanummre ypaBHEHUsT peakiMy U BHIYMCIUTE Maccy Ocajka, eciu
B3saTO 39,7 r WCl¢ u denon maccoi 9,4r.

3) OcHOBHBIE TIPOIIECCHI, MPOTEKAIOIINE TTPU 00pabOTKE MOJTUOICHUTOBBIX KOHIICHTPATOB
A30THOM KHACIOTOW. XMMH3M NPOTEKAKONIUX ITPOLECCOB U X MTPAKTUYECKOE OCYIIECTBICHUE.

III BapuanT

1) OnummTe mTpoIecchl, MPOTEKAIOIUEe TPU XUMHUYECKOW TMepepaboTKe «orapka» oT
00>xHra 60raThIX MOJMOCHUTOBBIX KOHIICHTPATOB.

2) Inoxkcuauxnopuin Boibdpama, WO-Cl,, momydaroT mo caeayomuM cXxeMaM peakiinm

a) WO;3+Clr=

b) WOs+HCI=

c) WO+CaCl=
d) WOs+ CaCl=

Kakyro maccy WO2Cl> MOXHO TOJYy4YUTh B KaXKIOM CiIy4ae, €Cclid B3sATO Mo 1 MoOJib
OKCHJIOB BOJIb(ppama.

3) Bomsbpam o0pasyer coequHeHHs] BKIIOYEHHS (HUTPUABL, KapOuasl, ¢dochuasl,
apcenupl). [IpuBenuTe BO3MOXKHBIE CIOCOOBI MX TOJTYYEHHUS.

IV Bapuanr

1) XuMU3M U IpaKTUYECKOE OCYIIECTBICHNE OKUCIICHUS MOJIMOIEHUTA

TUTNOXJIOPUTOM KaJbIUS U KUCIOPOJIOM B aBTOKJIaBaX.

2) OkcTpakimus MOJUOAeHa OpraHuyecKuMu pactBoputeiasiMu. CrocoObl OYUCTKU
BOJIb(PaMOBOIT KUCIIOTHI

3) Oxcurerpaxnopun Bonbdpama, WOCIs, MOKHO NOTYYUTh UCTIOIB3YS

CJIEYIOIINE CXEMbI PEAKLIUU:

a) W+ Clh+ O2= WOCly
b) W+ WO+ Cl,= WOCl4
c) W + CIz + H2O = WOCl4 + HCI

d) WOs + SCI + Cl = WOCI4 + SO2
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Bbruncnure mMaccy OKCHTETpaxjopHaa BoJb(ppama, €Clid B MEPBBIX TPEX CIydasx B3STO
18,4 r W u B nocneanem Bapuante 23,2 r WO;, 20,6 v SCL u 6,721 (ny.) xsopa. Beixon
IIPOJIyKTa B KaXKJI0OM citydae paBeH 80%.
TecTbl
B Teuenuwe cemecTpa CTYJEHT NPOXOJUT MPOMEKYTOUHOE TECTUPOBAHHUE IO TPEM
toukaM. Kakngas pedTHHTOBas TOYKAa OIICHMBAeTCs MakcuMmainbHO B 6 OamwtoB (100%
BbINOJIHEHUS 30 KOHTPOJIBHBIX 3aJaHU).
Crynent, HabpaBmuii 92-100% mnonywaer 6 6amioB; 67-91% - 5 6amioB; 51-66%- 4
6aimna; 34-50% - 3 6amna; 17-33%- 2 6amna; no17% -1 6amn.

: CTpoeHue BHEIIHEH 2JIEKTPOHHOU 000JI0UKH aToMa Mo
. Ad’5s!

4d°ss’

_4d*5s°

. 3d°4s'

I: 2

951

S: CtpoeHue BHEIIHEN AJIEKTPOHHOM 000JI0UKH aToMa w
.. Afsd*es’

L 4f'5d%6s

... 4f7d"6s’

. 4fY5d°6s’

g MouW

+: 0 go +6
-0 ngo +4
-2 0 go +3
-:0 go +8

IIPOABIIAIOT BCE CTCIICHU OKUCIICHUS OT

ouW

S: HpI/I BBICOKHUX TCMIICpATypax B3aHMOﬂeﬁCTByeT C KHCJIOPpOAOM, IIpHU 3TOM
IMPEUMYIICCTBCHHO TTOJIY4arOTCs

.. MoO,,WO,

. MoO,, WO,

. MoO,WO

. Mo,0,,W,0,

| MouW

S: BaxnHeine MuHepaisl

+: MOJTHOIEHUT MoS
CaWo,

Fe,Mn)WO,

2

+: IIEEJIUT

-1 BOJIb(ppamMuT (
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- amaTHT
-1 KaryMOHT
-1 KaJIBIUT

S: MouW

OOBSCHSICTCS TIOUYTH PAaBHOU ### CIIOCOOHOCTBIO X KATHOHOB

CIIOCOOHBI O6pa3OBbIBaTb OJHOTHUITHBIC KOMIIJICKCHBIC COCINHCHU A, YTO

+: NOJISIPU3ALMOHHOMN

S: Bonbdpam 6611 oTKpHIT Llleene B 17811 B Mmunepae
+! TYHICTE€H

- MyCKOBUT

- HATPOHUT

- KapKOTHUT

S: HazBanue «MouOeH» MPOUCXOIUT OT IPEUECKOT0 MOJUOI0C ### , HATOMUHAIOIINIT
TEMHYIO YepTy Ha TJIaJIKOU MIOBEPXHOCTH

: CBUHEI]

: MomuOen

: TYTOIUTAaBKUI MeTall

: BBICOKOKHTISIITHHI

+ + + w o+

. TOBOJILHOIIJIACTUYHBIN METaJI

-: KpacHOTO IBETa

S: B HacTosiee BpeMs KOMITAKTHBIA M YU CTHIN METaJT U3TOTOBJISIIOT METOJIOM ###
METaJLTypTHH

+: TOPOIIKOBOI

S: MouW

+: TYroIUIaBKUM
S: TyromnaBkue MeTallIbl 00pa3yioT ¢ HeMeTalJIaMi BBICOKOTIJIABKHE TBEPAbIE M XUMUYECKH

10 U3BECTHOM KJIACCH(PUKAIIMK PEIKUX METAINIOB OTHOCSTCS K ###

YCTOMYMBBIC COCTUHEHUS
+: KapOuIbI

+: HUTPUIBI

+: CHJIIMIIMIBI

-: hocdaTsr

-: KapOoHar

S: B cucreme W - 0 HN3BCCTHBI YCTBIPC OKCHU A

WO

+: 3

.. Wo,
- W203
+- W8049
+- WZOOSS
_- WSOZ

S: TBCp,Z[OCTB " IpCacI NPOYHOCTH MOJII/I6I[eHa 10 CPAaBHCHUIO C BOJIB(bpaMOM
+: HUXKeE
-. BBIIIIC
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-1 COBIAJAIOT

-1 3HAYUTEIIBHO PA3HATCS

S: C Bo1opo10M MOJIMOACH XUMUYECKH HE B3aUMOJCHCTBYET BIUIOTD JI0 ##H#
+: IJIaBICHUSA

S: C azotom MoymbeH pearupyet Boime 1500°C ¢ oOpazoBanuem ###

+: HUTpHUIa

S: Teepaplii yriepoa, yriesogopoas! 1 okcuf yraepoaa (II) mpu 1100-1200°C
B3aUMO/ICHCTBYIOT C MOJINOAEHOM, 00pazys kapOu

.. Mo,C

.. MoC

- Mo 3C4

. Mo,C,

S: [MTapsr cepsr (ipu 400°C) u cepoBoaopon (Beiie 800°C) pearupyroT ¢ Mo , 00pa3ys
.. MoS
. Mo,S,
. MoS

S: IIpu oObIYHOM TeMIIepaType MOJIHO/IEH CTOEK B PaCTBOPaX KUCIOT
+: coJIIHOM

+: cepHoM

-1 @30THOM

2

-: IapCKOM BOJIKE

S: MommbeH pacTBOpsIeTCs B IEPEKHCH BOIOPOIa ¢ 00pa30BaHUEM MTEPOKCOKHUCIOT COCTaBa

.. H,MoO,
.. H,Mo,0,,
H,MoO,
. H,Mo,0,

S: XOpOI_HI/IM PaCTBOPHUTECIICM IJIA MOJ'II/I6)IeHa SABJLICTCA CMECh

.. 506.HNO, +306.H,50, +200.H,0
. 300.H,50, +306.HNO, + 3006.H,0
.500.HNO, +206.H,50, +306.H,0

S: Oxcua monubaena (VI) MoXKHO OTYYHTh

+: OKHCIIeHHEeM MOJIUO/IeHa

+: OKHCIIEHHEM HU3IIUX OKCHUJIOB

-: BOCCTAHOBJICHHEM BOJIOPOJOM MEPEKUCHBIX COSTUHEHUN
-: pa3noKeHueM MOJMOIeHUTA

o o
S: Bonublit pacTBOp 3 umeer
+: KHCITyIO cpeny
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- HEUTPAJIBHYIO CpELy
- OCHOBHYIO cpeny

y MoO y
S: B BoAHBIX pacTBOpax Mieoueid 1 aMMHaKa 3 pactBOpsieTcs ¢ 00pa3oBaHUEM COJEH
MOJIMOJIEHOBOM KUCIIOTHI ###H.
+: MOJIMOIATOB

S: B BoaHBIX pacTBOpax mpu p =z 6’5
.. MoO;
. Mo,0;;
. Mo0,

- MOSOZZ;

IPUCYTCTBYIOT aHUOHBI COCTaBA:

Bomnpocs! k 3k3aMeny

Pons MonubpeHa u Bodb(ppama- pelKUX METaUIOB B COBPEMEHHOW HAyKe M TEXHUKE.
Pacmmpenne oOnactelt mpuMeHeHHs Bosbppama, MOJUOJEHA, WX CIJIABOB U COCIUHEHUU.
CoBpeMEeHHOE COCTOSIHHE Ppa3JIMYHbIX CTOPOH TEXHOJIOTUHM BoJb(ppamMa U MoOIHOJeHA:
MPOM3BOJICTBA BAKHEUIINX XUMUYECKUX COEIMHEHWH W3 PYAHOrO CBHIpbS M IMOJYNPOAYKTOB,
pa3IMyYHBIX MPOLIECCOB BOCCTAHOBJIEHHS MoJIMO/IEeHAa M BoJbpamMa M3 HX COEIUHEHU,
MOJIy4€HUsI KOMIIAKTHBIX METAJIJIOB METOJaMH MOPOIIKOBON METAJITypruu, a TaK jK€ BaKHEHIINX
CIUTAaBOB Ha UX OCHOBE.

XuMHUs 3JIeMEeHTAPHBIX MOJIM0IeHAa U BOJIbpamMa, UX TEXHOJIOTUsl.

CpaBHUTENbHASI XapaKTEPUCTUKA JIEMEHTOB 1ecTor rpynmsl [IC XuMU4ecKux 3J1€MEHTOB
JA.N.MenneneeBa. Kpatkue cBenaeHuss u3 uctopur oTKpbiTus Mo u W. PacnpocTpaHeHHOCTh
Mo u W B npupone. Baxneiime MuHepaibl, pyasl 1 MectopoxkaeHuss Mo u W. OcCHOBHbIE
TEXHOJIOTUU TepepaboTKu BOJb(pamMo- MOIHMOIACHOBBIX Py U KOHIEHTPATOB (MEXaHHUYECKUE
crocoObl, ¢uoTalMK, THAPOMETAUIYPIHsl M MNHPOMETAIUTYprusi). MeToabl MOIy4eHUs
METaJNIMYeCKX MoJimOaeHa W BojbppaMa, X CpPaBHUTEIbHAs XapaKTePUCTHKA, COCTOSHUE
MEPCIIEKTUBBl PA3BUTHUSI M COBEPILICHCTBOBAHUS. OJIEKTPOXUMUYECKUN CINOCOO TMOIyYESHHUS
MoiuOAeHa M BoJb(ppaMa M3 HMOHHBIX paciyiaBoB. Duznyueckue M XUMHUYECKHE CBOMNCTBA
MosuOieHa u Bosb(pama. CBeZieHHsI U3 aHATTUTUYECKON XUMUU MOJINO/IeHa U BOJIb(hpama.

XuMus coelMHeHU MoIuOIeHa U BoJIb(ppama.

XUMUS KUCIOPOAOCOIEPKAIINX COSAMHEHUH MOJIMO/IeHa U BOJbhpama. XUMHS OKCHIOB
MoiubieHa U Bosibppama. XuMHUS HOPMAJbHBIX MOJIMOAATOB U BOJb(pamMaToB aMMOHUS,
IIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX U HEKOTOPBIX APYrux MeTaiioB. llepokcoBonbhpamarsl u
nepokcoMosnOaatel. TuoMonmmbaaTel U THOBOJb(GpPaMaThl. XUMUS HU30- U TE€TEPOIOJIUKUCIOT
MoJInOieHa, BoJb(ppaMa M UX cojied. XUMHS TaTOreHUJ0B M OKCHTaJOT€HUI0B MOJIMO/eHa U
BoJb(ppaMa. XUMHUS KOMIUIEKCHBIX COEAMHEHUNH MonMOAeHa U Bosib(ppama. Xumus cyiabGuiIoB
MoJMOeHa M BoJbppaMa. XUMHsS COEIMHEHHWH BKIIOUEHMH C HeMeTaljaMM MOJuOaeHa U
BosIb(hpama (OOpUTHI, KAPOUTHI, HUTPUTHI, CUITMLIUTHI U Jp.)

XHMHUA coeMHEeHN MOJIN0IeHA 1 BOJb(paMa B pacTBOpPax H paciiaBax.

AHanu3 BOJHO-COJIEBBIX M BOJIHO-OPTaHMYECKMX CHCTEM Ha OCHOBE COEIMHEHUN
MoymbaeHa M Bosib(pama. DU3MKO-XMMUYECKHE CBOICTBA pPACTBOPOB CHCTEM Ha OCHOBE
coeMHeHu MoymOneHa W BoJb(ppaMa. TepMUUecKUil aHAJIM3 COJIEBBIX, OKCHIHO-COJIEBBIX
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CHCTEM Ha OCHOBE COeAMHEHHH MoiubaeHa u Boibppama. DU3NKO-XUMHUYECKHE CBOICTBA
pacIiaBoB CUCTEM Ha OCHOBE COSIMHEHMI MOJIMOAEHA U BOJIb(pama.

OcHoBHbIE HANIPABJICHUS MCCIEI0BAHUI B 00/1aCTH XUMHUM COeJMHEHUH MOJIHOIeHA U
BoJb(¢pama.

[Ipo6nembl mosTydeHus: MOPOIIKOOOPA3HBIX METALIOB JIEKTPOXUMHUYECKUM MPOIIECCOM C
MPUMEHEHHEM PaCIUIaBJICHHBIX JIEKTPOJIMTOB MOCPEACTBOM Ta3odaszHbix peakuuid. [Ipodiemsbl
TEXHOJIOTUYECKOTO pas3ziefieHus MoiubaeHa W Bodb(pama. 3amgayn  pa3BUTHS HAYYHBIX
WCCIICIOBaHUI B OOJIACTH XMMHUHM MoMOaeHa W BoyibppamMa. MarHeTroxumusi MOJHOICHA U
BOJIb()paMa.0OCHOBHBIC BOJIL(PAMO-MOJIMOACHOBEIC PY/IbI, © METOABI UX oOoramieHus. OCHOBHBIC
METOJIbl NIepepadOTKU BOJIb(YPAMOBBIX KOHIIEHTPATOB U MPOMIIPOIYKTOB. ABTOKJIABHO-COJIOBOE
BBIIIENIAYMBAHUE BOJIb(PAMOBBIX MPOAYKTOB M TOCIEAYIOIas TUApOMETaTyprudeckas
nepepaboTKa aBTOKJIABHBIX MIEJIOKOB. AHaIU3 CYLIECTBYIOIIMX CHOCOOOB pereHepanuu
M30BITOYHON COJBI U3 aBTOKJIABHBIX pacTBOpoB. Crnoco® pereHepanuu M30BITOYHOM COJBI U3
pPacTBOPOB aBTOKJIABHOTO BBIIIEIAUMBAHNUS MOJMOAO- LIEEIMTOBOIO KOHIIEHTpaTa METOJIOM
TpOoOHOM KpUCTAJUIM3AIlMU IeKaruapaTa kapooHata HaTpus. OYUCTKA U BBIICTICHUE COSIUHEHUN
BOJb(paMa TMOCIE IIETOYHOIO pa3jIoKEHUs] KOHIEHTpaToB. lIpuMeHeHue 3KCTpaKIMOHHBIX
MIPOLIECCOB B TEXHOJIOTUM NepepabOoTKH pacTBOPOB BoJib(hpamaTa HATPHUS C LENbIO pa3/eseHus
Mo u W. Paznenenne Mo u W ¢pakiimoHHON IUCTHIUIANMEH WM CyOJIMMAIMedl BBICIINX
TaJIOTEHUJIOB W OKCUTaloreHu7oB. OCHOBHbIE HANpPaBJIEHUS HAyYHBIX M MPAKTHUYECKUX

WCCTIeI0BAaHUM B 00JIACTH XUMHUU M TEXHOJIOTUH MOJIMO/IeHA U BOJIb(pama.

6. OeHOYHbIE MaTepHAJIbI VISl TEKYLIero U py0oe:KHOr0 KOHTPOJIsl yCIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAMU

Tadouauna 7. Pe3yibTaThl 0CBOCHUA Y4eOHOM M CHUILIMHBI, O/JIeKAILIME POBEpPKe

Pe3yabTarsl 00yyeHus OcHOBHBIE ITIOKA3aTeJN OLEeHKH Buanl onenouyHoro

(KoMIeTeHIMH) pe3yJbTATOB 00yUYeHUsI MarepuaJjia
3HaTh: [lepeuncnenrie OCHOBHBIX PY/I KosnokBuymsi,
- OCHOBHBIE BoJIb(ppamMoBbIe | Bosb(pama u monubaeHa. Mx nenenue | TecTUpOBaHUE,
1 MOJINO/ICHOBBIC PYbl M UX | HA Oorarbie U O€HbIE IO COJEPKAHUIO | JabopaTOpHbIE

MECTOPOXKICHUS, CIIOCOOBI
oOoraleHus 3TuX pya

9THUX KOMIIOHCHTOB. Hepe‘{I/ICHCHI/IC
OCHOBHBIX CITOCOOOB O6OFaH_ICHI/I$I pyau

3aHATHA, OK3aMCH

MMpeacibl UX IPUMCHHUMOCTH.

- OCHOBHBIE CIIOCOOBI 3Hanue  xuMuM U TexHosoruu | KolsokBuymsl,
BCKPBITH(pa3OKEHU) HIEJIOYHBIX U KHUCIOTHBIX CIOCOOOB | TECTUPOBAHUE,
BOJIL(PaMOBO- BCKPBITHSI BOJIB(GPaMO-MOIUOIEHOBOTO | JabopaTOpHbIE
MOJINOICHOBBIX CBhIpbsl. 3HAHUE aIMapaTypHON CXEMBbI | 3aHATHS, IK3aMeH
KOHLIEHTPATOB nporecca MepepaboTKU  pyIsl IO

crioco0y CIIEKaHUs C COJIOM.

[lepeuncnenne OCHOBHBIX

IIPEUMYILECTB  ABTOKJIABHO-COJIOBOTO

BBIIIIEJIAYUBAHUS [IEPE]] CIIEKAHUEM.
- IPEUMYIIECTBA U [lepeuncnenne OCHOBHBIX HaydHBIX | KoimokBuywmsl,
HEJ0CTaTKN aBTOKJIaBHO- M3bICKaHUN 1o UHTEPIIPETALIMM | TECTUPOBAHMUE,
COJIOBOTO BBIIIEIAYMBAHU npoliecca COJIOBOTO  BBIIETAYMBAHU. | Ja0OpaTOPHbIE
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BOJIb()PaMO-MOITHOAE€HOBOTO
CBIPbs

Pa3zpaboTku  crmoco0oB  pereHeparuu

I/I36LITO‘-IHOI71 COAbl MW AaBTOKJIABHBIX
HIEJIOKOB  (MEPEUYUCIICHHE HM3BECTHBIX

IpoOHOM
JeKarupara

METObI

croco0oB - METOT
KPHUCTAJLTH3AI[HH
KapOoHaTa HaTpus,

AIIEKTPOJIH3a U KapOOHHM3ALINH. )

3aHATHSA, OK3aMCH

- KMCJIOTHBIE CIIOCOOBI
BCKPBITHUS BOJB(PPAMOBBIX
KOHHGHTpaTOB

[Tepeunciienne MPEUMYILIECTB u
HEJIOCTAaTKOB
nepen
COJIOM.

BCKPLITHA

KHCJIOTHOTOBCKPBITHUS
aBTOKJIABHBIM  CIIEKAHUEM C
XapakTepucTuka TEXHOJIOTHUU
COJITHOM n a30THOM
KucioTaMu. BrusiHue psiga ¢akTopos
Ha TIOJIHOTY pAa3JIOKEHUS IIeeIuTa

OTUMH KHUCJIOTaMH.

KomnokBruymsl,
TECTUPOBAHUE,
nabopaTtopHbie
3aHATHUSA, IK3aMEH

- IOBEJICHUE NTPUMECEN U
OYHCTKY OT HUX
ABTOKJIABHBIX PaCTBOPOB

[Tepeunciienre OCHOBHBIX METOIOB
OYHUCTKH PacTBOPOB BOJIb(pamara
HaTpusl OT MpuMecel (MeToa
CEJIEKTUBHOTO OCAXICHUS, SKCTPAKIIUS
u copbuust). [IpumeHeHne 0CHOBHBIX
XUMHUYECKUX PEAKINH IS OYUCTKH OT
KpeMHus, pocdopa, MBIIITBSIKA.

KomnokBruymsl,
TECTHUpPOBaHUE,
nabopaTtopHbIe
3aHATHUSA, IK3aMEH

- 9KCTPaKIMOHHBIC
HOHOOOMEHHBIE CITOCOOBI
W3BJICUYECHHS U OUMCTKH
COEIMHEHUN MOJIMOIeHa U

OKCTpaKIIMOHHBIE W COPOIMOHHBIC
METOJl B TEXHOJOTHH BOJIb(pamMa u
MoHOIeHa. DKCTpakuus BoJibhpama
aMHHAMH ® COJSIMH YETBEPTUYHBIX

KomnmokBuymsi,
TECTUPOBAHUE,
nabopaTopHbBIC
3aHATHUSA, IK3aMEH

BoJIb(hpama aMMOHHEBBIX ~ ocHOBaHumii  (YAO).

[IpruMeHeHne SKCTPAKIMOHHOM CXEMBbl

nepepadboTKu BOJIL()PaAMOBBIX

KOHIIEHTPAaTOB  Ha  OTEYECTBEHHBIX

IPEIITPUITUSIX.
YMmeTs: Ocobennoctu pacueToB no | KomnokBuymsl,
- MPOBOJUTH HEOOXOAUMbBIE | XUMHUYECKUM YpPaBHEHHUSM C Yy4acTHEM | TECTUPOBAHHUE,
pacueTsl 10 ypaBHEHUSIM npuMecei; HaXO0XJICHUE BBIXOJa | labopaTOpHbIE
XUMHYECKUX PEaKLIUi, POIYKTa peaxiu, CTETEeHHU | 3aHSTHSI, SK3aMEH

UCTIOJIB3YIOLINXCS B
MPOLIECCax Pa3IOKEHUS
BOJIb(h)paMo-MOIHOAEHOBOTO
CBIPbS

3arpsA3HCHHOCTHU ITPOMIIPOAYKTOB.

- HCTIOJIH30BaTh MIPUHIIHUITHI
CMEIIECHUS XUMHYECKOTO
pPaBHOBECHS B YCIIOBUSIX
ABTOKJIABHO-COJIOBOTO
BBITIICTIAYNBAHS
BOJIb(PPaMO-MOTUOIEHOBBIX
KOHIIEHTPATOB

VYnopasieHne mpoueccamMu CMEIICHHUs
XMMHYECKOTO paBHOBECHS B
MHOTOKOMIIOHEHTHBIX COJIEBBIX
CUCTEMaX C LIEJbI0 YBEIUYEHHUS BBIX0/1a
KOHEYHOTO  IpOAyKTa  (M3MEHEHHE
TEeMIIepaTyphl,

KOHIICHTPALUU PEareHTOB).

JaBJICHHA,

KomtokBuymsl,
TECTUPOBAHUE,
nabopaTopHbIe
3aHATHS, SK3aMEH
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- YIIPaBJISATh
TEXHOJIOTHYECKOM CXEMOM
BCKPBITUSA KOHLUEHTpATA U
OUYMCTKH IISIIOYHBIX
pacTBOpPOB

[Ipon3BoaUTE HEOOXOIUMBIE PACUETHI
II0  OCHOBHBIM  TEXHOJOTHUYECKHUM

cxXemam Pa3JI0KCHUA YHCIIOBOI'O
KOHICHTpAaTa U OYUCTKH ABTOKJIABHBIX

pacTBOPOB U IPUMECEH.

Komnoxsuymsl,
TECTUPOBAHUE,
nabopaTtopHbIe
3aHATHUSA, IK3aMEH

- QaHAJIM3UPOBATh U OTOUPATH
HauOoJee peHTabeIbHbIC
CTIOCOOBI pereHepaIu COIbI
U3 aBTOKJIABHBIX HIEJIOKOB.

Bri6op ONTHUMAaIbHBIX METOJIOB
pereHepany  M30BITOYHOW COABl W3

ABTOKJIABHBIX PAaCTBOPOB.

Komnoksruymsl,
TECTUPOBAHUE,
nabopaTtopHble
3aHATHUSA, IK3aMEH

Bnaners:

- HaBBIKAMH TTPOBEJICHUS U
Hay4HOTO 00OCHOBaHUS
pe3yIbTAaTOB JIAOOPATOPHOTO
WCTIBITAHUS CITOCOOBI
pereHepanu N30bITOYHOM
COJIBI M PaCTBOPOB
aBTOKJIABHO-COJIOBOTO
BBITIICITAYMBAHIS
BOJIb(PaMO-MOJINOIEHOBOTO
CBIPBS

JlaGopaTopHbIii croco0 pereHeparyu
U30BITOYHON COJbl M3 AaBTOKJIAaBHBIX

IIETOKOB M BO3MOXHOCTH  €rO
BHCAPCHHA B TCXHOJIOTHUYCCKYIO CXEMY
nepepaboTKu BOJIb(ppamo-

MOJINO/IEHOBOTO CHIPbSL.

KomnokBruymsl,
TECTUPOBAHUE,
nabopaTtopHbie
3aHATHUSA, IK3aMEH

- HaBBIKAMH aHAJIM3a
oTO0pa uHpOPMALHH IS
OCYIIECTBIICHHSI IPOIIECCOB
BCKPBITHSI BOJIb(hpaMo-
MOJINOIEHOBBIX
KOHIICHTPATOB

PaboTa ¢ OCHOBHOW M HOMOJHUTEIHHOMN
JUTEPATYPOH, METOINYECKUMHUA
pa3paboTKaMH, HWHTEPHET-PECypCaMH.

Mertonasl oTO0pa HaydHOU MH(MOPMAITUN
10 M3y4aeMOU TEeMaTHUKeE.

KomnokBruymsl,
TECTUPOBAHUE,
nabopaTopHbBIC
3aHATHUSA, IK3aMEH

- HaBbIKAMU MTPUMEHEHUS
CTaHJIAPTHBIX MTPOTPAMMHBIX
CPEICTB JJIsl IPOBEICHHUS
pacueToB BoJib(ppamo-
MOJIUOAEHOBOTO ChIPbs

PaGora ¢ mporpaMmmamu  pacueTa
TEPMOJIMHAMUYECKUX U KHUHETUYECKHX
napaMeTpoB  Ipoiiecca

COJO0BOI'0O BhIIICIIAYMBaHUA BOJ'IB(I)paMO-

ABTOKJIaBHO-

MOJ'II/I6,Z[6HOBBIX KOHLCTPATOB.

KosnokBuymsi,
TECTUPOBaHUE,
nabopaTopHbBIC
3aHATHUSA, IK3aMEH

7. YuyeOHO- MeTOANYECKHE o0ecredyeHue TUCIMIIMHBI.

7.1. OcHoBHas1 JInTEpaTypa.
1. Xumus 1 TEXHOJOTHs pelKuX U paccessHHbIX aneMeHToB. Y.3/ noa.pea. K. A.bosbniakoBa. —
M.: BBICIIAs mKoJia, 1976.-367c.
2. A.H.3enukman, JI.C. Hukutuna. Bonsdpam. M.: Meramnyprus, 1978.-272c.
3. A.H.3enukman, Moau6aes. M.: Meramnyprus, 1970.-440c.
4. A.H.JIsikacoB, B.XK.Kurapos.- Meramnyprus BoiabppamMa M MosubOJeHa: yd.nmocoOwue.-
Yensbunck: uza-so OYpl'Y, 2007.-80c.
5. AI. Xonmoropos, M.B.MoxocoeB, 3.JI.3oHKoeBa.
TEXHOJIOTUU MonbieHa 1 Bosib(pama.- HoBocubupck.: «Haykay, 1985.-201c.

MOL[I/I(l)I/II_[I/IPOBaHHBIe HOHHUTHI B

7.2. JlonoTHUTeIbHAS JIUTEPATYpa.
1. Monuts! B iBeTHOM MeTamutypruu, nof.pen. K.b.Jlebeaea. M.:Metamnyprus, 197510-325¢.
2. I'mapoMeTanmyprusi. ABTOKJIaBHOE BbIIIETaYMBaHNUE, COPOLIMS, SKCTPAKLUsA: COOPHUK CTaTei/
noa. Pen. b.H.Jlackopuna. M.:Hayka, 1984.152 c.
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3. b.X.Uepkecos, 3.I'.Kapos, N.}FO.XouyeB, A.A.KspoB. TemaTuka mpakTHU4eCKUX 3aHATUUA MO
KYpPCY «XUMHUS PEAKHX 3JIEMEHTOBY (MoIHOAeHa 1 Boslb(paMa) M METOJMUECKUE YKa3aHHs 110 UX
BBINNOJIHEHHTO.- Hanpunk.: M3n-so KBI'Y, 1987.-41c.
7.3. llepuoauyeckue u3IaHus
1. XypHan HeopraHu4ecKoi XUMUU
2. XKypHan HeopraHu4eckre MaTepuabl
3. HayuHo texuuueckuil xypHai http:/www.ofmg.ru/index.pxp?page=home
4. XKypHan uBeTHast METaUTypIrust

7.4. uHTEepHET pecypchl
1. Wikipedia — cBo6oaHas sHIMKIONEANs. — http://ru.wikipedia.org/.
2. http://www.informika.ru/text/database/chemy/START.htmi  371€KTpOHHBI  CIIPAaBOYHUK

«XUMHUS UL BCEX»
3. http://www.chem.msu/ - mopran xumudeckoro oopazoBanus Poccun
4. http://www.chem.msu.ru/rus/elibrary/ snekrpoHHast OnbGIMOTEKA IO XUMHUHU

5. nH(GOPMALMOHHO-TIOMCKOBBIE U CIIPaBOYHbIE cUCTEMbl IHTEpHET. DNEeKTpOHHAS 1T0YTA.

IIporpamMHoe oGecrneyeHHe COBPeMEHHBbIX HMH(OPMALHMOHHO-KOMMYHMKAIMOHHBIX
TeXHOJIOT U
IIporpamMHoe oGecnieyeHue
Microsoft Windows XP (unm 607ee mo3aHsist Bepcusi)
[Taker Microsoft Office 2007 (unu 60s1ee mo3HSS Bepcus)
[Iporpamma nnsg 9BM «OSADKA»
[Iporpammusie npoayktel: AutoCAD, SCAD, LIRA.

=

Ba3nl naHHbIX
JJIeKTPOHHBbIH KaTagor oudmoreku KbI'Y
1 OB/l PI'b — http://www.diss.rsl.ru
2 PXX BUHUTH — http://www.viniti.ru
3. WEB of SCIENCE - http://www.isiknowledge.com
4 SCIVERSESCOPUS wu3znarenbctBa «Onb3eBUp. Hayka U TEXHOJOTHU» -
http://www.scopus.com

5. Hayunas snekrponnas oubnuorexa (HOb PODU) - http://elibrary.ru
6. baza nannbix Science Index — http://elibrary.ru
7. OBC « anekTpoHHas 6UOINOTEKa TEXHOJIOTHUECKOro By3a» - http://www.studmedlib.ru
8. OBC «xoHCynbTaHT cTyAeHTa» http://www.medcollegelib.ru
9. OBC «manw» http://www.e.lanbook.com
10. 9OBC «Kuura ®onngy» http://www.knigafund.ru
11.  Polpred.com. nHoBoctu. O630p CMM. Poccus u 3a pyOexoM THIPOMETAITYPTUs
METaJlIOB;
8. MarepuajibHO-TeXHHYeCKOe ofecnevyeHne TUCHUTIIHHBI
Tpebosanus Kk ycnosusam pearuzayuu OUCYUNTUHBL.
Ne | Bun ayauropnoro donna TpeboBanus
1. | JlekunoHHas ayqUTOPUS OcHareHue crienuaiu3upoBaHHON ydeOHOH Mebebio.
OcHanleHne TeXHUYeCKUMH CpeICTBaMU 00y4YeHHUs: HACTEHHBIH dKpaH
C IMCTAaHLMOHHBIM YIIpaBJIEHUEM, MYJIbTUMEINIHOE 000pYyJOBaHHUE.
2. | Kabuner mms mpaktuueckux | OcHalleHHE CIeUATH3UPOBAHHON yueOHON MeOembIo.
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http://www.ofmg.ru/index.pxp?page=home
http://ru.wikipedia.org/
http://www.informika.ru/text/database/chemy/START.htmi
http://www.chem.msu/
http://www.chem.msu.ru/rus/elibrary/
http://www.scopus.com/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.e.lanbook.com/
http://www.knigafund.ru/

OcHallleHHe TEXHMYECKUMHU CpEACTBAMHU OOYy4YEHUS:  MOJBMXKHAS
MapkepHasi JI0CKa, CYMTBIBAIOLIEE YCTPOMCTBO JUIA  Iepeladu
UHPOpPMALMM B KOMIIBIOTEP; HACTCHHBIH JKpaH C JUCTAHIIMOHHBIM

yIpaBJICHUEM, MYJIbTUMEUITHOE 000PYI0OBaHUE.

3aHATHI
CrienmanusupoBaHHas
XAMUYECKast nabopaTopust

o0meld W HEOPraHUYECKOM

XNMHHU

Crenpanu3upoBaHHass XHUMHYECKas AayIAUTOpHs C y4eOHOU U
nabopaTopHOi MeOenbl0 B KOMIUIEKTE C BBITSDKHBIM IIKadoM.
OcHarenrne TeXHUYECKUMH CPEeICTBaMU 00yUYEeHUsT; BCE HEOOXOIMMBbIE
1a00paTOpHBIE YCTAHOBKU JUIS TIPOBEACHUS JTA0OPATOPHBIX padoT,

CpcacTBa 3alUTHI.

KommnerorepHsie knaccsl

OcHarenue Crienuain3upoOBaHHON y4eOHOM MEOETBIO.
OcHamenue  TeXHUYeCKMMHM  cpeactBamu — oOywenus:  [IK
BO3MOXHOCTBIO TOJKIIOUEHUS K JIOKAIbHBIM CETSIM U HHTEpHETY.

Hannuune BT n3 pacuera onun IIK Ha 1Ba cTyzaeHTa.

C
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JUCT U3MEHEHUMH (nonoHenuii)

B pabodeii mporpaMMe JUCHHUILTUHBI « DU3UKO-XUMUST MOJTHO/IEHA U BOJIb(ppaMar

o HarnpasieHuto nmoarotosku 04.03.01 Xumus

(Pusznueckast XuMus)

Ha 2022-2023 yueOHbIit rof

/o

JuemenT ( myHkr) PILJ]

IlepeyeHb BHOCUMBIX U3MEHEHUI
(momoJiHeHwit)

IIpumeyanue

OO6cyx1eHa ¥ peKOMEHJ0BaHa Ha 3acelaHuu Kadeapbl HEOPraHUYecKo U Gru3nueckoil XuMun

IIPOTOKOJI Ne OT «

3aBenyromuit kadeapoit

»

2022 r.

X.b. Kymixos
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