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2. Henn 1 3a1a4u 0CBOCHMS TUCHUTIIHHBI

Henb 1ucuunIMHbI

Lenbto mpenojaBaHusl  AMCUMIUIMHBI  SIBJISIETCS.  O3HAKOMJIEHHE  CTYIEHTOB  C
TEOPETUYECKUMU M NPAKTUUECKUMU MpoOJeMaMU XUMHM M TEXHOJOTMHM MOJIMOAeHa U
Bolb()pamMa, C OCHOBHBIMH TEXHOJOTMYECKMMH CXEMaMH IMepepadoTKu  BOJIb(pamMo-
MOJIMOJICHOBOTO  CHIPbS, C OCHOBaMH IpOIECCa aBTOKIABHO-COJOBOTO  BBIIIECTAUNBAHHS
aBTOKJIaBHBIX PACTBOPOB.

3agauM JUCHMIIMHBI

W3yuenne BaxHEHIUX pya MoJMOIeHa U Bob(pama, XUMUU COEAWHEHUH MOJIMOICHA U
BOJIb()paMa B BOJHBIX PaCTBOPAX U pacllylaBax, OCHOBHBIX TEXHOJOTHUYECKUX CXEM IepepaboTKu
(rugpo- M MUPOMETAUTYPrHMYECKUEe) MOJUOJCHOBBIX U BOJb(PPAMOBBIX KOHIIEHTPATOB, C
OCHOBaMHU TMpollecca aBTOKJIABHO-COJIOBOTO BBILIEIAYMBAHUS YKa3aHHBIX KOHIIEHTPAaTOB C
BBISIBJIEHHEM JIOCTOMHCTB M HEJOCTAaTKOB CIOCO00a, OCHOB TEXHOJIOTUH NEpepaboTKHU PacTBOPOB
BOJb(ppaMara HATpHsl, TEXHOJOTUN NOJYy4EHHs] MeTaNIM4ecKMX MoJMOJeHa M BoJib(pama;
03HAaKOMJIEHHE C OCHOBHBIMHM HAIPaBJICHUSMHU HAaYYHBIX HCCIEIOBaHMM B 00JacTH XUMHUU U
TEXHOJIOTUU YKa3aHHbBIX METaJJIOB.

2. Mecto qucuuniaunsl B crpykrype OIIOII BO

Cornacao PYII mpoduns YTC nuctmmnnuHa «YpaBieHHE XUMUYECKUMHU TEXHOJIOTHUSIMU
BBITICNIAYMBAHMS BOJIB(PAMO-MOJIMOICHOBBIX KOHIICHTPATOB M PYy/» M3y4aeTcs Ha 2 Kypce B 4
cemecTpe.

JlucuumimHa OTHOCUTCSA K OOs3aTelbHBIM IHUCIMIUITMHAM 0Oa30BOoM yacth Oioka bl u
ABJSIETCS  cOCTaBHOM wyacTthto moxayns 27.03.04 VYnpaBieHue B TEXHUYECKHX CHUCTEMax
(MudopmarnmoHHbie TEXHOJIOTHH B YIIPABICHUH TEXHUUECKHUMHU CUCTEMAMH).

3. TpeOoBanusi K pe3yJabTaTaM OCBOEHUS

Cojaep:xkaHue TUCHHUILINHBI

[Ipouecc u3ydeHus: TUCHUILIMHBI HaNpaBlieH Ha (OPMUPOBAHUE HJIEMEHTOB CIEIYIOIINX
komriereHud B cooTBerctBUU ¢ PI'OC BO u OIIOII BO mno ngaHHOMY HampaBJICHHIO
MOATOTOBKH:

a) oowenpogheccuonanvHvix:

CriocoOHOCTh MpPEACTaBIATh AACKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUM Hay4HYIO
KapTUHY MUpa Ha OCHOBE 3HAHHS OCHOBHBIX MOJOXKEHUH, 3aKOHOB M METOJOB €CTECTBEHHBIX
Hayk u mareMatuku (OIIK-1);

CriocoOHOCTD BBISBIIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTH IPOOIIEeM, BO3HUKAIOLIUX B XOJI€
npodeccuoHabHON NesSTeNbHOCTH, PUBIIEKATh IJIS UX PEIICHHUs] COOTBETCTBYIOIIUN (DU3UKO-
MatemaTtuueckuii anmapat (OI1K-2);

CrocoOHOCTh  MCHONB30BAaTh OCHOBHBIE MpPUEMBI OOpabOTKM ©  TPENCTaBICHUS
sKcnepuMeHTaIbHBIX HaHHBIX (OIIK-5);

B pesynbraTe 0CBOSHHS AUCIMIUIMHBI CTYACHT JOJDKEH:

3HaTh:

- OCHOBHBIE BOJIb()PAMOBBIE U MOJIMOICHOBBIE PYABI H MX MECTOPOKIACHUS, CIIOCOOBI
oOorarenus 3tux pyx (31)

- OCHOBHBIE CIIOCOOBI BCKPBITHS(Pa3JI0’KEeHHs) BOJIL(PaMOBO-MOJIMOICHOBBIX KOHIIEHTPATOB (32)



- IPpCUMYHICCTBA U HEAOCTATKHU aBTOKJIIABHO-COJ0BOI'0 BhIIICIIAYBAHUA BOJ'Ib(bpaMO-

MOJHOACHOBOTO CBIPh. (33)

- KHCJIOTHBIE CIIOCOOBI BCKPBITHS BOJIb()PAMOBBIX KOHIIEHTPATOB. (34)
- TIOBEICHHUE MPUMECEH U OYUCTKY OT HUX aBTOKJIABHBIX pacTBOPOB (35)

- OKCTPAKIIMOHHBIC U HMOHOOOMEHHEBIE CITOCOOBI M3BJICUCHHS U OUMCTKH COCI[I/IHCHI/Iﬁ MOJII/I6I[€H3,

1 Bosib(pama. (36)
Ymerhb:

- IPOBOAUTH HCOGXOIII/IMI)IG PACUYCTHI 1O YPaBHCHHUAM XUMHWYCCKUX peaKHHﬁ, HCIIOJIB3YIOIIUXCA

B IIPOIIecCax pa3ioxkeHus BOJIb(OPaMo-MOIMOACHOBOTO ChIphs (Y1)
- UCIIOJIB30BATh MMPUHIHUIIBI CMCIICHUSA XUMHUYCCKOI'0O PAaBHOBCCHUA B YCIIOBUAX aBTOKJIABHO -

COJIOBOTO BbIIIEIAYMBAHUS BOJIb(PaMO-MOJINOIEHOBBIX KOHIIEHTPATOB (Y2)

- YIIpaBJIATH TEXHOJIOTUYECKOM CXeMOi BCKPLITUSA KOHIOCHTpPATA U OUMCTKH HICJIOYHBIX

pactBopoB (Y3)

- aHAJIM3UPOBATh M OTOMPATh Harbosiee peHTa0eIbHBIEC CITIOCOOBI pereHepaIuu CoIbl U3

ABTOKJIABHBIX IIEJOKOB. (Y4)
Baapers:

- HaBbIKaMH IMPOBCACHUA U HAYIYHOTO 000CHOBaHMS PE3YIBTATOB na6opaT0pHor0 HUCIIBITaHUA

crocoObI pereHeparuu N30bITOYHOM COBI U PACTBOPOB aBTOKJIABHO-COJIOBOTO BHIIICIAYNBAHIS

BOJIb(paMo-MoIu01eHOBOTO chipbs (B1)

- HaBBbIKAMHU aHajM3a 1 0TO00pa MHMOPMALIMHU JJIs1 OCYILECTBICHUSI POLIECCOB BCKPBITHUS,
BOJIb(paMMOIHOCHOBBIX KOHIIeHTpaToB (B2)
- HaBbIKaMM IPUMEHEHHS CTaHJapTHBIX IPOrPaMMHBIX CPEICTB AJIsl IPOBEJICHUSI pacueTOB

BOJIb(hpaMo-MoJIOeHOBOTO ChIphs (B3)

4. Conep:kaHue M CTPYKTYPa TUCUUIJIMHBI

Tabauya 1. Cooepoicarue oucyuniumvl

No | HaumeHoBaHnue pazzaena Coneprkanue paszaena dopmbl
TEKYIIETO
KOHTPOJIS
1 |BBenenue OO6mras mocTaHoBKa BOmpoca, 1enu 1 3agaun | YO,
U3y4YeHUs TUCHUIUIMHBEL Pekomenayemas TECTUPOBAHUE,
JauTepaTypa. KOJUIOKBUYM,
13
2 |Pynsl u MUHEpaJIb PaccmatpuBaroTcss OCHOBHBIE TEMBI YO,
MoMO/IeHa U BoJib(ppama. | IPOMBIIUIEHHO HCIOIb3YEMbIX PY/I; TECTUPOBAHUE,
CriocoObl uX o0oraiieHus. | cnocoObl 00orameHus 3TUX PYI; KOJUIOKBUYM,
BOJIb(PaMO-MOTHOICHOBBIE KOHIIEHTPATHI. 113
3  |DOU3UKO-XUMHUYCCKHE PaccmatpuBaroTcst pU3NKO-XUMUYECKUE YO,
CBOMCTBA MOJIUOACHA U cBolicTBa MonuO/eHa U BoJb(pama, ux TECTHUPOBAHUE,
BoJb(ppaMa, COETUHEHUS | COETUHEHUI. KOJUIOKBUYM,
MoJIMOIeHa ¢ MeTaJUIaMHU 13
1 HEMETaJIJIaMH.
4 |Cnoco0sl iepepaboTKu PaccmarpuBaroTcs TexHonorudeckue cxembl | YO,
BoJIb(hpamo- nepepadoTKU BOJIL(PaMO-MOJINOIEHOBBIX TECTUPOBAHUE,
MOJINOICHOBBIX KOHIIEHTPATOB, MPOU3BOJICTBO KOJUIOKBUYM,
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KOHIICHTPATOB MOJIMOICHOBOM U BOJIB(PAMOBOI KHCIIOT, 3
[IBA u IIMA u3 BOAb(ppaMOBBIX U
MOJIMO/ICHOBBIX KOHIICHTPATOB.

5 |ABTOKJIaBHBIE PaccmarpuBaroTcs oO111e BOIPOCH Yo,
TEXHOJIOTUHU B LIBETHOMN ABTOKJIABHOW TEXHOJIOTHH B LIBETHOM TECTUPOBAHHUE,
METaJUTypTHH. METaJUTypPTUH, YaCTHBIE BOIIPOCHI KOJIJIOKBUYM,

ABTOKJIABHOW TEXHOJIOTHH B TIEpepabOTKe 3
BOJIb(PaMO-MOTHOICHOBBIX KOHIIEHTPATOB.

6 [['mppomeramnypruueckue | ABTOKIaBHO-COJIOBOM crioco0 pasnoxenus | YO,

CrIocoOBI TIepepaboTKH BOJIb()PAMOBBIX KOHIICHTPATOB; (DU3HKO- TECTUPOBaHUE,
BOJIb(hpaMaTHBIX U XUMHUYECKHE OCHOBHI MPOIECCa U IPAKTUKA | KOJUIOKBUYM,
MOJIOIEHOBBIX ABTOKJIABHO-COJIOBOTO BBIIIETIAUMBAHUSI. 13
KOHIICHTPATOB.

7  |OcHOBHBIE NTyTH PaccmarpuBaroTcs BOIpOCHI U3BJIEUYECHUS Yo,
COBEPIIICHCTBOBAHUS U M30BITOYHOM COJIBI U3 ABTOKJIABHBIX TECTUPOBAHUE,
MHTEHCU(UKAITIT pacTBOPOB, KaK OJIUH U3 MyTEH KOJUIOKBUYM,
ABTOKJIABHO-COZI0OBOTO COBEPUICHCTBOBAHUS U UHTEHCU(PUKALINH 3
BBIIICITAYUBAHUS ABTOKJIABHO-COJIOBOTO BBINIETIAUMBAHUS
KOHIICHTPATOB MOJIO/10- MEETUTOBBIX KOHIICHTPATOB.

8 |0630p mpyrux criocob6oB | [IpuBoauTcs 0630p crmocoO0B pas3ioKeHUS YO,
PA3ITOKECHUS KOHIIEHTpaToB pactBopamu NaOH TECTUPOBAHHUE,
KOHLIEHTPATOB (ucronb3yercs Ha HEKOTOPBIX 3apYOEKHBIX | KOJUIOKBHYM,
pactBopamu NaOH, NaF. |3aBonax); aBToKJIaBHBINM HaTpuii-propumubiii | J13

Crocoo.

9 O6paboTka CxeMa paznokeHHs: MOJIMOCHOBOTO YO,
MOJINOIEHOBBIX KOHIIEHTpAaTa a30THOM KUCIOTOM. OKHUCIIEHUE | TECTUPOBAHUE,
KOHLIEHTPATOB a30THOM Tucynbuaa MoIubIeHa THIIOXJIOPUTOM B KOJUIOKBUYM,
KHCIIOTOM. pacTBopax; OKHCICHHE MOJMOICHNUTA B A3

aBTOKJIaBaXx.

10 (OxucIuTEIBHBIN 00XKUT PaccmatpuBaroTcst OCHOBBI 00KHUTa U €ro YO,
MOJMOAEHOBBIX MPAKTHYECKOE OCYILECTBICHUE. TECTUPOBaHUE,
KOHIIEHTPATOB M MPaKTHUKA KOJUIOKBUYM,
€0 OCYILECTBICHHUS. 3

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

«Oorapka» OT 00KHra (VD). TECTUPOBAHUE,
OoraThIx KOJUIOKBUYM,
MOJIMOICHUTOBBIX 13
KOHIICHTPATOB.

12 [PacnnaBHas TexHoJOTHs | Bompockl BeICOKOTEMIIEpaTypHO YO,
nepepadboTKu TEXHOJIOTUH MepepadoTKN MOTHOICHUTA U TECTUPOBAHUE,
MOUOACHNUTA U MOJIMOIEHUTOBBIX KOHIIEHTPATOB. KOJUIOKBUYM,
MOJIMOICHUTOBBIX 13
KOHIICHTPATOB.

13 [DkcTpakuunoHHble MeTOAb! | IIpenMyiiecTBa SKCTPaKIIMOHHBIX VYO,
M3BJICUEHUS MOJMOIEHA U | TIPOIIECCOB B TEXHOJIOTHH MePepadOTKH TECTUPOBAHUE,
BoJb(pama ¢ ABTOKJIABHBIX pacTBOpOB; nmonyuyenue [IBA KOJUIOKBUYM,

7




KCIOJIb30BAHUEM METOJIOM 3KCTPAKLIHH C MOCIEAYIOIIEN 3

OpraHHYECKUX PEIKCTpaKIHEl pacTBOpAMU aMMHAKa U

[PacCTBOPUTEIIEH. BbIIesieHreM [1BA.

14 |CoBpeMeHHBIE CopOIHOHHBIE METO B IOTYIEHHS Yo,

COpOIIMOHHBIC MPOIIECCHl | MOJMOICHA U3 PACTBOPOB TEeCTUPOBAHUE,

B METaJUTypTHH TUAPOMETAIUTYPTHIECKON MepepadoTKU KOJUIOKBHYM,

MOHOIeHa U BoJIb(ppama. | IpOMIPOIYKTOB; COPOIIMOHHBIC METOIbI 3

OYHCTKH PACTBOPOB BOJIb(paMara aMMOHHS.
Tabnuya 2. Obwas mpyooemkocms oucyuniunsl cocmagisem 3 sauemuuvlx eounuy (108
uacos )
Bun pabotst Koi-Bo
9acoB
(4cemectp)

OO6mast TpyI0€MKOCTh 108
KonraktHas padota 34
Jlexumnu (JI) 17
JlabopaTtopusie 3ansatus (JI3) 17
[Ipaktuueckue 3ausatus (113) -
CamocrosTensHas padboTa: 47
CamocTosITeIbHOE U3YUYECHHE Pa3/ICTIOB 10
CamomnoaroroBka (mpopaboTKa W MOBTOPEHHE JIEKIIMOHHOTO MaTepuana u | 17
Marepuaia ya4eOHUKOB M ydeOHBIX TTOCOOUA, MOArOTOBKA K JTaOOpaTOPHBIM
3aHSTUSIM, KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO U T.1.)
TloaroroBka u craya dK3aMeHa 27

Tabnuya 3. Jlekuuonuwie 3ausamus

Ne Tema

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

3 |®Ou3MKO-XMMHYECKHE CBOMCTBA MOJIMO/IeHA U BOJIb()paMa, COCAUHCHHS
MOJIMOJICHA ¢ METaNIaMH U HEMETaJIJIAMH.
CriocoObI iepepaboTKu BOJIbGPAMO-MOIUOIEHOBBIX KOHIIEHTPATOB

5  |ABTOKJIaBHBIC TEXHOJIOTHHU B IIBETHOUM METAJUTYPIHH.

6  [uapomeramryprudeckue criocoObl epepaboTKu BOJIb(OPaMaTHBIX U
MOJINOJICHOBBIX KOHIICHTPATOB.

7  |OCHOBHBIE yTH COBEPILIEHCTBOBAHUS 1 UHTEHCU(DUKAIIUU aBTOKJIABHO -
COJIOBOTO BBIIIEIAYMBAHIS KOHIICHTPATOB

8  |0O0630p mpyrux cnocoboB pa3nokeHus KOHIIeHTpaToB pactBopamu NaOH, NaF.

9 |O6paboTka MOIMOIEHOBBIX KOHIICHTPATOB a30THOW KHCIOTOM.

10 |OxucnuTenbHBINA 00KHUT MOJMOICHOBBIX KOHIICHTPATOB U MPAKTHKA €TO
OCYILECTBIICHHS.

11 [Xumuueckas nmepepaboTKa «orapka» oT 00Kura 60raTbix MOJIHUOIEHUTOBBIX

KOHIICHTPATOB.




12 |PacmmaBHast TEXHOJIOTHS MTEPePaOOTKH MOJIUOACHUTA U MOJTUOICHUTOBBIX
KOHIICHTPATOB.

13 [DKCTpaKIMOHHBIE METOBI U3BJICUCHUS MOJIMOIeHA U BOJb(pama ¢
MCIIOJIb30BAHUEM OPraHMYECKUX PACTBOPHUTEIICH.

14 |CoBpeMeHHBIE COPOIIMOHHBIE TPOLECCH B METALTYPTrUM MOJIMOIeHA 1

BoJb(hpama.

IIpakTHYeckne 3aHATHSA (CEMHHAPBI) NPOrPaAMMOii He NMPeyCMOTPEHbI.

Tabauya 5. Jlabopamophuvle pabomoi

Ne Tembl 1a00paTOPHBIX 3aHATUI

1 [Tonyuenue MoIMO1€HOBOM 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 cBoMCTBa MOIMOIATOB AMMOHHUSL.

6 MoJIydyeHue napaMmosinoaaTa aMMOHHUS

7 [Tonyuenue rerepononrcoeAMHEHUH MO0 IeHa U BoJb(dpama.

8 Crioco0 pereHepanuu U30bITOUHOM CObI M3 aBTOKJIABHBIX PACTBOPOB.

Tabruya 6. Camocmosmenvroe uzyuenue pazoenos OUCYUNIUHbL.

No | Bompochl, BBIHOCUMBIE HA CAMOCTOSATEIIBHOE H3YUYECHUE.

1 OcHOBHBIE METO/IbI NTEPEPA0OTKH BOJIb(PPaAMOBBIX KOHLIEHTPATOB M IPOMIIPOAYKTOB.

2 ABTOKJIaBHO-COJIOBOE BBIIIEIaYNBAHIE MOJUO0-IIIEETUTOBBIX KOHIIEHTPATOB U MOCIEIYIOIIAs
THJIpOMETAIUTyprudeckas nepepaboTka aBTOKJIABHBIX PaCTBOPOB.

3 Mertoab! peresepanu U30bITOUHON COJbI U3 aBTOKJIABHBIX PACTBOPOB.

4 Cnoco6 pereHepanyy U30bITOYHOMN CO/BI U3 PACTBOPOB ABTOKJIABHO-CO/I0BOTO BBILIEIAYUBAHUS
MOJIMOJ0-IIEETUTOBBIX KOHIIEHTPATOB METOIOM APOOHON KpUCTAJUIM3ALMU AeKarupara
KapOOHaTa HaTpHsl.

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

6 DKCTpaKLMOHHbIE ITPOLECCHI B TEXHOJIOTUH ITepepaboTKH pacTBOPOB BOJIb(ppamara HaTpHsL.

7 Paznenenrie Mo u W QpakilMOHHBIN JUCTUIUISIIIMEN UIH CyOIMMaIIiei rajloreHu10B 1
OKCUTAJIOTEHUJIOB.

8 OcCHOBHBIE HaNpaBJIEHUS] HAYYHO-TEXHUUECKUX Pa3padOTOK B 00JaCTH XUMUH U TEXHOJIOT M

MoJ0IeHa U BoJb(pama.

5. OneHo4Hble MAaTePHAJIBI /IS TEKYLIero U py0e:KHOro KOHTPOJIsI yCIeBaeMOCTH
NPOMEKYTOYHOM aTTecTAlNU




Texkymuii KOHTPOJb YCHEBAEMOCTH CTYAEHTOB OCYIIECTBISIETCS B COOTBETCTBUU C
0aIbHO-PEUTHHTOBON cucTeMoi arTtectanuu oOydaronuxcs nmo OIIOII BO KBIY.
Ceenenust 00 opranu3anyu pabOTHI IO ATOW CUCTEME MPUBEACHBI B TAOIHIIC.

Makc. 6amn
Ne KoHTponbpHBIE MEpOTIPUITUS
(pacmipen.)
1 cemectp
1 | Ioceuienue 3ansTuii 10 (3+3+4)
2 | KomnokBuym 18 (6+6+6)
3 | TectupoBanue 18 (6+6+6)
4 3amura 1a00paTOPHBIX padOT U BBHINOJIHEHUE PACUETHOM 24(8+8+8)
paboThI
Uroro 70

3agaHus 1J151 CAMOCTOATEIbHOM padoThl

33}13‘-11/1 PEIIAOTCA IPH BBINIOJIHCHUN JOMAIIHCTO 3aJaHHUAd U KOHTPOJIBHBIX pa60T B
pamkax 0aIbHO-PEUTHHTOBBIX MEPOIPUATHIA. B paMkax TeKyiiero KOHTPOJIS CTYAEHT MOYXKET
HaOpatp 27 G6aymoB 3a pemnieHue 3anad (18 0amioB 3a Tpu KOHTPOJIBHBIE PAaOOTHI B paMKax
OAJIITEHO-PEUTHHTOBBIX MEPONPHUATHA U 1O 3 Oayia B KaXAbld pyOE)KHBIH TTPOMEKYTOK Ha
MPAKTUYECKUX 3aHATHUAX). baibl MpocTaBisAIOTCS B 3aBUCUMOCTU OT MPOLEHTA BHITIOJTHEHUS
3amaun. TUNOBBIE 3aJJaHUSI 110 PEUTUHTOBBIM TOYKAM IPUBOISATCS HIXKE.

1 peliTUHrOBasi TOUKA

1 BapuanT

1. [IpuBecTn 3neKTpOHHBIE KOHPUTYPAIIMK aTOMOB MOJIMOeHa U Bosib(ppama. Kakue
CTENIEHU OKUCJICHUS XapaKTePHBI I HUX, TIOYeMy?

2. Oxkcuapl mMonubaena. Mx momydyenwe u cBoicTBa. Paccumrarh Maccy okcuua
Moo ena (VI), monydeHHyro B pe3yiabTaTe OKUCICHUS AUCYIbduma MoiaubdaeHa maccoit 16 r.
KHCIIOPOIOM 00beMOM 5,6 11 (H.y.) BBIXOJ MPOJYKTa OT TEOPETUYECKH BO3MOMKHOTO COCTaBIISIET
75%.

3. [lepexucHsle coeaunenus wonubaeHa. IlpuBecTH CTPyKTypHBIE (POPMYIIBI
nepexkucHbix coeauHenuit coctraBa NaHMoOg, NaMoOs, HoMoO:s.

II Bapmanr.

1. CoenuHeHus NBYXBaJICHTHOro Moo ieHa. ['ekcamep auxnopuaa

Moy aeHa, [MosCls]Cls, momyqarot neiictBuem ¢ocrena Ha Mo unu

BOCCTAHOBJIEHHEM IMEHTaxJiopwia MoaubaeHa. IlpuBectu ypaBHEHUS peakuuil WU
paccuMTaTh Maccy MpoayKTa peakiiu, eCly B3To 1o 1

Mosb Mo u MoCls.

2. [IpuBecTH ypaBHEHUS peakIuii TOTYYSHUS TPUXIOpUIA
MOJIO ICHA:

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

6) MoCls+Mo = ...
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B) MoCly = ...

T) MoBr; + HCI = ... +

kakue mMaccsl MoClz 00pa3yroTcst o cxemam a) U T'), €CIIU I IpoIiecca B3SITO Mo 2 MOJb
MoCls u MoBrs3.

3. CocraBbTe ypaBHEHUS peakifil MoJydeHus Jucyabhuaa

Monubnena

1) MoOs+ HoS =MoS2+ S + ...

2) MoOs+ KoCOs+ S = MoS» + K0+ C0z+ S0

3) (NHs4) MoS4= MoS,+ H>S+ S+ NH;3

4) MoS3 =

I1I BapuanT.

1) OcHoBHBIE MUHEPAJIBI U PYZIbl MOJMOAEHA U Bobppama. Hx

pacnpoCTpaHEHHOCTh B IPUPO/IE.

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

a) Mo + Ir=...

0) MoCls + HI=...+1, + HCI

[TonpOepure KOAPPUIMEHTH U paccUUTalTe MacCy OCHOBHOTO IMOJY4aeMOIO IMpOJAYKTa,
€CJIM B35ITO B CIIy4ae:

A) monubnena 19,2 r.

B) MoCl15-27,344r

3)CocraBbTe ypaBHEHHsI peakluu nosydeHus MoSa:

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

6) MoO3 + K»2CO3 + S= MoS; + K0 + C0, + S0>

B)MoS;3=

IV Bapuanr.

1) Hanummure ypaBHEHHS peakUUid B3aWMOJCHCTBUsS BoJbppamMa W MoOJHOJEHA C
MUHEpaJIbHBIMHU KHCIOTaMH

2) «Kentas» u «Oenas» BoIbGpaMOBbIE KUCIOTH. M0I1OIeHOBBIE KUCIOTHI.

[Tonyuute HoMo04¢ H>0 110 ciienyromum cxeMam M pacCUuTailTe €€ Maccy, €ciid B3sATO MO
1 MOJIb OCHOBHOT'O UCXOJHOTO BEIIECTBA

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

(NH4)6]M07024] + HNO3; + H2O = ... + NH4NO3

3) [Honyuenue HOpMaNbHBIX MOTMOAATOB U BoJib(ppamatoB. Paccunraiite

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

Bropas peiiTuHroBasi TouKa.

I Bapuanr.

1) Bonopon, oxcua yranepona (II), ammuak u metan BoccranaBnuBaioT MoOs, 1o MoO:.
VYkaxuTe YCIOBUS OCYIIECTBIEHUs JaHHBIX peaknuil. Paccumraiite o0beM MeTaHa,
Heo0XxoAuMBIi [t BoccTaHoBieHUuss MoO3 10 MoOz. O6bsem uzmepen npu 101,325 kIla u 700°
C.

2) HanumuTe ypaBHeHUs peakiuu mnonxydeHus 12-I'ereponoanmonubaaToB, eciu JaHbI
CXEMBI:

NaxMoO4 + NaxSiO3 + HNOs3; = Nas[SiMo012040] + NaNO3z + H.O

NaxMoO4+H3POs+ HNO3; = Na3[PMo012049] + NaNO3 + H,O

3) MmommuOaaT HaTpHs nosrydaroT 06padoTkoit MoO3 U30BITKOM pacTBOpa
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menoun u  NagCO3,crmaBienueM MoS> ¢ Na;CO3 B HOpuUCYTCTBUU  KUCIOpOJa,
cruiaBieHueM moimbaata ceunna ¢ Na;COs u kokcom. [IpuBenure Bce ypaBHEHUS peaKIuy.

IT Bapuanr.

1) [MomyynTe OKTaIMAaHOMOJIMOIAT KaJIUs 110 CXEMe:

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

N paccunTaiite Maccy OCHOBHOTO IIOJIY4aeMOTO IPOAYKTa, €CIU JUIsl PEaKLHH B3SThI
BelecTna B cienyromux koanyectrax: 0,5 moinb KoMoO4,4 mons KCN u 2

moas NH,OH.

2) YkaxxuTe napaMeTpbl OCYLIECTBIECHNS aBTOKJIABHO-COJJ0BOTO

BbIIIIENIAYMBaHMSI eennuTa. YTo Takoe cOA0BbIN 3KBUBAJICHT?

3) IHopomkooOpa3HbIil MeTaUIMYECKHI BOJIb(paM MOKHO MOJYYUTh 110

cxemam:

a) WOs+Hx= W + H»0

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

paccTaBbTe KO3()(PUIMEHTHI U pacCUUTalTe Maccy MOJTYy4€HHOTO BoJib(ppama, eCiu B3SThI

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

b) 29,4 r Na2WOys, 107r NH4CI u 4,8r C.

III BapuanT

1 Metannuyeckuii BoJbpam MOXKHO MOJYYUTh IO CXEMaM:

A) WCls=W + Ch

Bb) WS3 + CaO = W+CaS+SO0;

PaccraBbTe KOa(DPHIIEHTH U paccunTaiiTe Maccy BoJbhpama, eCiiu

B3SITh!

a) 39,7r. WCls

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

2) IlpomblluieHHbIE METOJIBI Pa3jokKEeHUs BOJb(GPAMOBBIX KOHLEHTpaToB. llpuBemute
OCHOBHBIE U MMOOOYHBIE MPOLIECCHI MPOTEKAIOIINE ITPHU COJ0BOM BBILIEIAYMBAHUY LICEIINUTA.

3) Ilonyyenue dheppoBoibdhpama OCyIIECTBISIOT IO CXEME:

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

Paccuwnraiite Maccy deppoBonbdpama, ecian B3aTsl Bemectsa: 28,8r CaWO4, 16 1 Fe’Os u
721 C.

IV Bapuanr

1 . TlopomkooOpa3Hblii MeTauinyeckuii Bolib(pam pactBopsiercss B cmecu HNO3; u HF.
Hanumure ypaBHeHue peakiuu u paccumurtaiite 0obeM okcuaa azora (II) mpu 100°C u gaBnenuun
100 xI1a, BergensrOIIMIiCS TTpH 00paboTKE BOIb(pamMma Maccoi

36,8 uzbbiTkoM pactBopoB HNOs u HF.

2. OnumuTe TepBUYHBIE W BTOPUYHBIE MPOLECCHl  OKUCIUTENBHOTO  OOXKHra
MOJINO/ICHOBBIX KOHIIEHTPATOB.

3. Aucynbdu BosbhpaMa MOKHO MOTy4aTh 10 CIETYIOIIUM CXEMaM:

a) W+S=..
b) WS;=WS, +8S
c) WOs;+S=... +SO2

d) WOs + S + KyCOs = ... + K804 + CO2

[Tonbepute K0dPPUIMEHTH U paccUUTaliTe Maccy TUCYTbGUAA B KKIOM CIydae, eCiu
JUISL PEaKIUH B3SITHI:

a) 18,4r W3.2rS
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6)56r WS;

B) 23.2r WO, u2,8r S

1) 23,21 WO2, 5,6 T S1u 13,8 1 K»SOq4,

Bo Bcex peaknusx Boixoq WSz, paseH 75%.

Tperbsi peTHHIOBasA TOYKA

I Bapuanr.

1) Ilpaktuka oOXura MOJIMOAECHOBBIX KOHIEHTpaToB. OOXHI TIpaHyIHPOBAHHBIX
KOHLIEHTPATOB

2) TeTpaxyIopHl BOJIb(ppamMa MOKHO MOJTydaTh MO CICAYIOUIMM CXeMaM PeaKIuu:

a) WO, + CCls = WClg + CO2

b) WCls+ Hy= WCls + [WsCIg]CI4+HCI

PaccraBbre k03dPuunentel. B mynkre b) paccuutaiite o0bemM Bogopoaa (H.y.) U Maccy
rekcaxyiopuja Bosibhpama, HEOOXOIUMYIO s TTOTydeHHs 6,52 T TeTpaxiopuaa Bojibppama

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

pasnuyHble n30noauBoJib(ppamaTsl. Hamumure ypaBHeHus peakuuu nonydeHus Na; W07,
NaxW3010, NaaW4013, NaaWsOis.

II Bapuanr.

1) 3akoHunTE ypaBHEHHUS peaklM{ BOCCTAHOBJIEHUS BoJib(hpamaTa HATPHUS BOJOPOJIOM U
€ro mpeBpalleHne B JUOKCUXJIOPH]I TPU HarpeBaHuu ¢ razooopasasiM HCL

2) Ilpu mnarpeBanuu crouproBoro pactBopa WC, (eHoIOM MOodydaoT O0CaaoK
rekcadeHossATa Bojbppama. Hanummre ypaBHEeHUsI peakiMy U BHIYMCIUTE Maccy OcCajka, eciu
B3saT0 39,7 r WCl¢ u denon maccoit 9,4r.

3) OcHOBHBIE TIPOIIECCHI, MPOTEKAIOIINE MTPU 00pPabOTKE MOJTUOICHUTOBBIX KOHIICHTPATOB
A30THOM KHUCJIOTON. XUMH3M MPOTEKAIOIIHUX MPOIECCOB U UX MPAKTUYECKOE OCYIIECTBIICHHE.

III BapuanT

1) OnummTe mTpoIecchl, MPOTEKAIONUe TPU XUMHUYECKOW IepepaboTKe «orapka» oOT
o0xura 60raTbIx MOJIMOACHUTOBBIX KOHIICHTPATOB.

2) Inoxkcuauxmnopuia Boibdpama, WO-Cl,, mosmydaroT mo ciaeayomuM cXxeMaM peakiinm

a) WO;3+Cl=

b) WOs+HCI=

C) WO+CaCl=
d) WOs+ CaCl=

Kakyro maccy WO2Clo MOXHO IOJIydUTh B KaKJIOM ClIydae, €CIM B3ATO 1O | Moib
OKCHJIOB BoJIb(hpama.

3) Boawsbpam o0pasyer coequHeHHs BKIIOYEHHUS (HUTPUABI, KapOumisl, Gochuasl,
apceHuibl). [IpuBenTe BO3MOXKHBIE CLIOCOOBI UX TOJIYUYEHHUS.

IV Bapunanr

1) X¥MH3M U IPAKTHUECKOE OCYILECTBIIEHNE OKUCIIEHUS] MOJINOIEHUTA

TUIOXJIOPUTOM KaJIbIUsI U KUCJIIOPOJIOM B aBTOKJIaBaXx.

2) Okcrpakuus MOJUOJEHa OpraHu4ecKUMHU pacTBOpUTeIsIMA. CHocoObl OYUCTKH
BOJIb()PaMOBOM KHCIOTHI

3) Oxcurerpaxnopus Bonbdpama, WOCIs, MOKHO NOTYYUTh UCTIONb3YS

CIIEYIOINE CXEMBI PEAKLIUU:

a) W + CLr+ 02= WOClI4
b) W + WO, + CL, = WOCl4
c) W + CI, + H,0 = WOCI, + HCI
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d) WO; + SCL + CLo = WOCl4 + SO2
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.) xyopa. Beixon
IIPOJIyKTa B KaXKJI0OM citydae paBeH 80%.
TecTbl
B Teuenme cemecTpa CTYJEHT MPOXOIUT MPOMEKYTOYHOE TECTHPOBAHUE IO TpPEM
toukaM. Kakgas pedTHHTOBas TOYKAa OIICHMBAeTCs MakcuMmanbHO B 6 OamwtoB (100%
BbINOJIHEHUS 30 KOHTPOJIBHBIX 33/1aHUI).
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 2JIEKTPOHHOM 000JI0UKH aToMa Mo
b AdSS'

4d°ss’

_4d*5s°

. 3d’4s'

I: 2

951

S: CtpoeHue BHEIIHEN AJIEKTPOHHOM 000JI0UKH aToMa 14
o 41"“5d"6s’

L 41'°5d°6s’

- ... 4f7dV6s’

L 41"5d°6s'

5. MouWw
+: 0 no +6
-:0 no +4

-2 0 go +3
-:0 oo +8

IIPOABIIAIOT BCE CTCIICHU OKUCIICHUS OT

MouW

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

.. MoO,, W0,

. MoO,, WO,

. MoO,WO

. Mo,0,,W,0,

' MouW

S: BaxHeilne MuHepaibl

+: MOJTHOIEHUT MoS

CaWo,

2

+: IIIEEJIUT

14



(Fe, Mn)WoO,

-2 BOJIb(ppamMuT
-1 amaTHT

-1 KamyMOHT

-1 KaJIBIUT

S: MouW

OOBSCHSICTCS TIOUTH PABHOU ### CIIOCOOHOCTBIO X KATHOHOB

CITOCOOHBI O6pa3OBI)IBaTI) OJHOTHUITHBIC KOMIIJICKCHBIC COCAUHCHUS, YTO

+: MOJISIPU3ALMOHHOMN

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

- MyCKOBUT

- HATPOHUT

- KapKOTHUT

S: HazBanue «MouOeH» MPOUCXOAUT OT TPEUECKOT0 MOJTMOI0C ### , HATOMUHAIO TN
TEMHYIO YepTy Ha TJIaJIKOU MIOBEPXHOCTH

: CBHHEI]

: MomuOaeH

: TYTOILUTaBKUI MeTall

: BBICOKOKHTISIITHH

+ + + w

: TOBOJILHOTUIACTUYHBIA METaII

-: KpacHOTO I[BETa

S: B Hacrosiee BpeMs KOMIIAKTHBIN U YMCTBINM METaJll U3TOTOBIIAIOT METOJIOM #H#
METAJLTYPTrUK

+: TOPOIIKOBOI

S: MouW

+: TYroIUIaBKUM
S: TyromnaBkue MeTallIbl 00pa3yloOT ¢ HEMETalJIaMU BbICOKOIIIABKHE TBEPAbIE M XUMUYECKH

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

YCTOMYMBBIC COCAMHEHUS
+: KapOuIbI

+: HUTPUIBI

+: CHUIIMIIMIBI

-: hocdaTsr

-: KapOoHar

S: B cucreme W - 0 HN3BCCTHBI YCTBIPC OKCHU A

WO

+: 3

.. Wo,
- W203
-+ W18049
+: WZOOSS
_ WSOZ

S: TBCpI[OCTB U IpeaciI NPOYHOCTH MOJII/I6I[eHa IO CPABHCHUIO C BOJ'IL(bpaMOM
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+: HIDKE

-. BBIIIIC

-1 COBIAJIAIOT

-1 3HAUUTEIIHHO PA3HATCS

S: C Bo1opo10M MOJIMOACH XUMUUYECKH HE B3aUMOJCHCTBYET BIUIOTD JI0 ##H#
+: IUIaBICHUSI

S: C azoTom mosmbaeH pearupyert Boitne 1500°C ¢ oOpa3oBanuem ###

+: HUTpHUIa

S: Teepaplii yriepoa, yrieBoaopoast U okcu yraeposa (1I) mpu 1100-1200°C
B3aUMO/ICHCTBYIOT C MOJINOAEHOM, 00pazys kapOus

.. Mo,C

. MoC

- M03C4

. Mo,C,

S: ITapsr cepsrl (ipu 400°C) u cepoBogopon (Beie 800°C) pearupyroT ¢ Mo , 00pa3ys
.. MoS
- M 025 3
. MoS

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

2

+: cepHoOU
-: a30THOH
-: IapCKOM BOJIKE

S: MOJ'II/I6I[6H pacTBOPACTCA B IIEPEKHUCH BOAOPOAA C O6pa3OBaHI/IeM IIEPOKCOKUCIIOT COCTaBa

.. H,MoO,
+: HZMOZOII
H,MoO,
. H,Mo,0,

S: XOpOI_HI/IM PaCTBOPHUTECIICM IJIA MOJ'II/I6)IGHa SABJIKICTCA CMECh

.. 506.HNO, +306.H,50, +206.H,0
. 300.H,50, +306.HNO, +306.H,0
. 506.HNO, +206.H,5S0, +306.H,0

S: Oxcua monubaena (VI) MoXKHO OTY4IHTh

+: OKHCTIEHHEeM MOJIUO/IeHa

+: OKHCIIEHHEM HU3IINX OKCHUJIOB

- BOCCTAHOBJICHHEM BOJIOPOJOM MEPEKUCHBIX COEANHEHUN
-: pa3noKeHueM MOJMOIeHUTA
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S: Boaublii pacTBOp Mo 03 UMeeT
+! KHCIIYIO Cpeny

- HEUTPAJIBHYIO CpeNyY

- OCHOBHYIO Ccpeny

. MoO .
S: B BOJHBIX pacTBOpax IIEI0YCH U aMMHUaKa 3 pacTBOpsETCs ¢ 00pa30BaHUEM COJICH
MOJIMOJIEHOBOU KUCJIOTHI ###H.
+: MoInO1aTOB

H>6,5

S: B BoAHBIX pacTBOpax mpu p IIPUCYTCTBYIOT AaHMOHBI COCTABA!

.. MoO;
; Mo,0y5,
; Mo, 0y,
; Mo,O;;

Bomnpocsl Kk 3k3ameny

Pons Monubpena u Bonb(dpama- pelKHX METAUIOB B COBPEMEHHOM HayKe M TEXHUKE.
Pacimmmpenne oOmacreil mpuMeHeHus Bojbppama, MOJUOIEHAa, UX CIUIABOB U COEIUHEHUU.
CoBpeMEHHOE COCTOSIHWE Ppa3JIMYHbIX CTOPOH TEXHOJIOTUM BoJb(ppamMa U ModHOJeHA:
MIPOU3BOJICTBA BAKHEUIINX XUMHUYECKUX COCIMHEHUW W3 PYJHOTO ChIPbS W MOJIYNPOIYKTOB,
Pa3IMYHBIX MPOLIECCOB BOCCTAHOBIIEHUS MoJuOAeHa M BoJbdpamMa U3 HUX COEIUHEHUI,
MOJTY4YEHHUS] KOMIIAKTHBIX METAJIJIOB METOIaMH ITOPOLIKOBOM METAJUTYPTHH, A TaK K€ BaXKHEHIINX
CIUTaBOB Ha UX OCHOBE.

XuMHUS 3JIeMEHTAPHBIX MOJIM0IeHA U BOJIbpamMa, UX TEXHOJIOTUsl.

CpaBHUTENbHASI XapaKTEPUCTUKA JIEMEHTOB 1iecTor rpymnmnbl [IC XuMHYECKUX 2JIEMEHTOB
AN .MenneneeBa. Kpatkue cBeiaeHuss u3 UCTopur OTKpbiTUs Mo u W. PacnpocTpaHeHHOCTh
Mo u W B npuposae. Baxkneilme MuHepaiibl, pyasl 1 MectopoxkaeHuss Mo u W. OcHOBHbIE
TEXHOJIOTUU TepepaboTKu BOJb(pamMo- MOIHOICHOBBIX Pyl M KOHIIEHTPATOB (MEXaHHYECKHE
crocoObl, ¢uoTalMy, TUAPOMETAUIYPrUsl U HUPOMETALTYprus). Meroabl MHOJydeHHs
METaJNIMYeCKUX MoJnOaeHa W BojbdpaMa, X CpPaBHUTEIbHAs XapaKTEPUCTHKA, COCTOSHUE
MEPCIIeKTUBBl PA3BUTHUSI M COBEPIICHCTBOBAHUS. OJIEKTPOXUMUYECKUN CHOCOO TMOTYyYECHHUS
MoiuOieHa M BoJb(ppaMa M3 HMOHHBIX paciiaBoB. Du3NUecKHe U XHUMHUYECKHE CBOMCTBa
MosuOieHa u Bosb(pama. CBeZieHHsI U3 aHATTUTUYECKON XUMUU MOJINO/IeHa U BOJIb(ppama.

XuMus coelMHeHU MoIMOIeHa U BoJIb(ppama.

XUMUS KUCIOPOAOCOIEPKAIINX COSAMHEHUIH MoJMOeHa U BoJb(hpama. XUMHUS OKCHUIOB
MoimOneHa W Bosibppama. XUMHUS HOPMAIbHBIX MOJHOJATOB M BOJb(PpPaMaTOB aMMOHHS,
IIEJIOYHBIX, LIEOYHO3EMEIbHBIX M HEKOTOPBIX APYrHX MeTamuioB. llepokcoBosibpamaTsl U
nepokcoMosn6aaTel. TuomMomuOaaTel U THOBOJb(PpamMarbl. XUMHS H30- U TETEPOINOJUKUCIOT
MoJIMOJIeHa, BoJb(ppamMa U UX cojeid. XUMHUs TalOreHUI0B U OKCUIaJOreHUAO0B MOJIMOAEHA U
BoJb(ppaMa. XUMHUS KOMIUIEKCHBIX COEAMHEHUN MOIMOAeHa U Bolib(ppama. Xumus cyiabGuiIoB
MoJMOeHa M BoJbppaMa. XUMHsS COEIMHEHWH BKIIOUEHMH C HeMeTaljaMM MOJMO/ieHa U
Bosib(hpama (6OpUTHI, KAPOUTHI, HUTPUTHI, CUITMLIUTHI U Jp.)

XHMHUs coeMHEeHN MoJIN0IeHa U BOJIb()paMa B PaCTBOPaX M paciiiaBax.

AHanu3 BOJHO-COJIEBBIX W BOJHO-OPraHMYECKMX CHCTEM Ha OCHOBE COEIMHEHUN

MOJ'II/I6,[[CH8. u BOJIB(I)paMa. DU3NKO-XUMHUYECKHE CBOMCTBa pacTBOpOB CHUCTEM Ha OCHOBC
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COeMHEHUN MoymOneHa W BoJb(pama. TepMUUeCKuil aHaimu3 COJIEBBIX, OKCHIHO-COJIEBBIX
CHCTEM Ha OCHOBE COeAMHEHHH MonubaeHa u Bojbppama. DU3NKO-XUMHUYECKHE CBOICTBA
pacIiaBoB CUCTEM Ha OCHOBE COEIMHEHMI MOJMOAEeHA U BOJIb(pama.

OcHOBHbIE HANPaBJIeHUS] UCCJIE0BAHUI B 00,1aCTH XUMHUM COeITMHEHUH MoJIM0IeHa U
BoJb(¢pama.

[IpoGnembl nosyuyeHus: MOPOLIKOOOPa3HbIX METAUIOB 3JIEKTPOXUMHUUYECKUM IPOLIECCOM C
MPUMEHEHHEM PaCIUIaBJICHHBIX JIEKTPOJIMTOB MOCPEACTBOM Ta3odaszHbix peakuuid. [Ipodmemsbl
TEXHOJIOTUYECKOTO pas3zefieHus MoiubaeHa W Bodb(pama. 3amayn  pa3BUTHS HAYYHBIX
WCCIICIOBAaHUI B 00JIACTH XUMHUH MOJMOAEHa W BoJibppama. MarHeToXuMusi MOJTUOJICHA H
BOJIb()paMa.0OCHOBHBIC BOJIL(PAMO-MOJIMOACHOBEIC PY/IbI, © METOABI UX oOoramieHus. OCHOBHBIC
METO/1bl TIepepabOTKU BOJIbPPaMOBBIX KOHIIEHTPATOB U NMPOMIIPOIYKTOB. ABTOKIJIABHO-COJIOBOE
BBIIIENIAYMBAaHUE BOJIb(PPAMOBBIX MPOAYKTOB U  IOCIEIYOLIas
nepepaboTKa aBTOKJIABHBIX WIEJIOKOB. AHaIW3 CYLIECTBYIOIIMX CHOCOOOB pereHepaluu
M30BITOYHON COJBI U3 aBTOKJIABHBIX pacTBOpoB. Crnoco® pereHepanyy M30BITOYHOM COJBI U3

THAPOMETAILTYpPTUICCKad

pPacTBOPOB ABTOKJIABHOTO BBIIIEIAUUBAHUS MOJIMOI0- MICEIUTOBOTO KOHIICHTpAaTa METOJI0M
IpOoOHOM KpUCTAJUIM3AUK eKaruapaTa kapOoHaTa HaTpusi. OUKCTKA U BBIICIIEHUE COCTUHEHUM
BoJib(hpaMa TOcCIEe MIEJIOYHOTO Pa3NIoKeHHs] KOHIEHTpaToB. [IpuMeHEeHHE SKCTPAaKIIMOHHBIX
MIPOLIECCOB B TEXHOJIOTUM NepepabOoTKU pacTBOPOB BoJib(hpamaTa HATPHUS C LENbIO pa3AeieHUs
Mo u W. Paznenenne Mo u W ¢pakiiuOHHONW DUCTHIUIANMEH WM CyOJMMAIMedl BBICIINX
TaJIOTEHUJIOB M OKCUTANIOTeHUA0B. (OCHOBHBIE HANpPABJICHUS HAYYHBIX U MPAKTUUYECKHUX

HCCIeI0BaHUH B 00JIACTH XUMHUU M TEXHOJIOTUU MOJIMO/IeHA U BOJIb(pama.

6. OeHOYHbIE MaTepHAJIbI VISl TEKYIIEero u py0es:KHOro KOHTPOJISl yCIeBAeMOCTH U
MPOMEKYTOYHOM aTTeCTAMHU

Tadouauna 7. Pe3yibTaThl 0CBOCHUA Y4eOHOM TN CHUILIMHBI, O/JIeKAIIMeE POBEpPKe

Pe3yabTarsl 00yyeHus OcHOBHBIE ITIOKA3aTeJN OLEeHKH Buanl onenouyHoro

(KoMIeTeHIMH) pe3yJbTATOB 00yUYeHUst MarepuaJjia
3HaTh: [lepeuncnenrie OCHOBHBIX PY/I KosnokBuymsi,
- OCHOBHBIE BoJIb(ppamMoBbIe | Bosb(pama u monubaeHa. Mx nenenue | TecTUpOBaHUE,
1 MOJIMO/ICHOBBIC PY/bl M UX | HA Oorarbie U OEHBIE IO COJEPKAHUIO | TabopaTOpHbIE

MECTOPOXKICHHS, CIIOCOOBI
oboramenus >tux pyna (31)

9THUX KOMIIOHCHTOB. Hepe‘{I/ICHCHI/IC 3aHATHA, OK3aMCH
OCHOBHBIX CITOCOOOB O6OFaH_ICHI/I${ pyau

MMpeacibl UX IIPUMCHHUMOCTH.

- OCHOBHBIE CIIOCOOBI 3Hanue  xumMuH U TexHosoruu | KolsokBuymsl,
BCKPBITHUS(PA3JI0KCHHU ) IICJIOYHBIX W KHUCJIOTHBIX CHOCOOOB | TECTUPOBAHHE,
BOJIb(PaMOBO- BCKPBITHSI BOJIB(PPaMO-MOIUOIEHOBOTO | TabopaTOpHBIE
MOJHOAEHOBBIX ChIpbs. 3HAHWE amNmapaTypHOW CXEeMbl | 3aHSATHS, SK3aMEH
KOHIIEHTPaToB (32) mporiecca  nepepaboTKM  pyasl 1O

crioco0y CIIEKaHUs C COJION.

[lepeuncnenue OCHOBHBIX

MPEUMYILECTB  aBTOKJIABHO-COJIOBOTO

BBIIIIETIAYUBAHUS TIEPE]] CTICKAaHUEM.
- MPEeUMYIIIeCcTBa U [lepeuncnenne OCHOBHBIX HaydHbIX | KOJIJIOKBUYMBI,
HEJ0CTaTKU aBTOKJIABHO- U3BICKaHUH 1o WHTEPIPETAINH | TECTUPOBAHHUE,
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COJIOBOTO BBIIICITAYHBAHHS
BOJIb(PPaMO-MOTUOIEHOBOTO
coIpbs. (33)

nmponecca COAOBOI0 BbIICIIaAYMBAHUA.

Pa3zpaboTku  crmoco0oB  pereHeparyu

I/I36LITO‘-IHOI71 COAbl MW AaBTOKJIAaBHBIX
HICJIOKOB  (MEPEUYUCIICHHE HM3BECTHBIX

IpoOHOI
JICKaruIpara

METObI

croco0oB - METOT
KPHUCTAJLTH3AI[HH
KapOoHaTa HaTpus,

AIIEKTPOJIH3a U KapOOHHM3ALINH. )

nabopaTopHbIe
3aHATHUS, YIK3aMEH

- KHUCJIOTHBIE CIIOCOOEI
BCKPBITHS BOJB()PAMOBBIX
KOHLIEHTpPATOB. (34)

[Tepeunciienne MPEUMYILIECTB u
HEJIOCTaTKOB
nepen
COJIOM.

BCKPLITHA

KHCJIOTHOTOBCKPBITHUS
aBTOKJIABHBIM  CIIEKAHUEM C
XapakTepucTuka TEXHOJIOTHUU
COJITHOM n a30THOU
KucioTaMu. BrusiHue psiga ¢akTopos
Ha TIOJIHOTY pAa3JIOKEHUS IeeIuTa

O9TUMH KHUCJIOTaMH.

KomnokBruymsl,
TECTUPOBAHUE,
nabopaTtopHbie
3aHATHUSA, IK3aMEH

- TIOBEJICHHE NPUMECEN U
OUYHCTKY OT HUX
aBTOKJIaBHBIX pacTBOPOB (35)

[Tepeunciienne OCHOBHBIX METOIOB
OYHCTKH PAacTBOPOB BOJIb(pamara
HaTpusl OT MpuMecel (MeTox
CCJICKTHBHOTO OCXJICHUS, SKCTPAKITUS
u copOuust). [I[puMeHeHrne 0CHOBHBIX
XUMHUYECKUX PEeaKLUUN Ui OUUCTKU OT
KpeMHHs1, pocdopa, MBIIIbSIKA.

KomnokBruymsl,
TECTUPOBaHUE,
nabopaTtopHbIe
3aHATHUSA, IK3aMEH

- BKCTPaKIMOHHbIE U OKCTpakUMOHHbIE UM copOuuoHHble | KoJIOKBUYMBI,
HOHOOOMEHHBIE CIIOCOOBI METOJbl B TEXHOJOTHM BOJIb(ppaMa | | TECTUPOBAHUE,
W3BJICYCHHS ¥ OUHUCTKH MoHOIeHa. ODKCTpakius BoJib(pama | JabopaTopHbIE
coelMHEeHUI MoInbIeHa U aMUHAaMU M COJIIMU YETBEPTUYHBIX | 3aHSATHS, SK3aMEH
BoJib(hpama. (36) aMMOHHEBBIX  ocHOBaHumii  (YAO).

[IpruMeHeHne SKCTPAKIMOHHOM CXEMBbl

nepepadboTKu BOJIH()PaAMOBBIX

KOHIIEHTPAaTOB  Ha  OTEYECTBEHHBIX

OPEIITPUITUSIX.
YMmeTs: Ocobennoctu pacueToB no | KonnokBuymsl,
- MPOBOJUTH HEOOXOAUMBIE | XUMUYECKUM YpPaBHEHHUSIM C y4acTHEM | TECTUPOBAHUE,
pacueTsl 10 ypaBHEHUSIM npUMecei; HaX0XJICHUE BBIXOJa | IabopaTOpHbIE
XUMHYECKUX PEaKLIUi, MPOIYKTa peaxiu, CTETEeHHU | 3aHSTHSI, SK3aMEH

UCTIOJIB3YIOLINXCS B
Iporeccax pas3ioKeHus
BOJIb(h)paMO-MOIHOAEHOBOTO
ceipbs (V1)

3arpsA3HCHHOCTHU ITPOMIIPOAYKTOB.

- HCTIOJIh30BaTh MIPUHIIHUITHI
CMEIIECHUS XUMHYECKOTO
pPaBHOBECHS B YCIIOBUSX
aBTOKJIABHO-COJIOBOTO
BBITIICTIAYHBAHHS
BOJIbL(PPaMO-MOTUOIEHOBBIX

anaBneHI/Ie nmponeccamMm CMCHICHUA
XUMHUYCCKOTI'O PaBHOBCCUA B
MHOTOKOMIIOHCHTHBIX COJICBBIX
CUCTCMaAx C LCJIbKO YBCIIMYUCHUSA BbIXOOa
KOHCYHOTO MIpOAYKTa (I/IBMCHCHI/IC

TCMIICPATYPHI, JaBJICHHA,

KomtokBuymsl,
TECTUPOBAHUE,
nabopaTopHbIe
3aHATHS, SIK3aMEH
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KOHLIEHTpaToB (Y2)

KOHIICHTPALIMU PEareHToB).

- YIIPaBJISTh
TEXHOJIOTHYSCKOM CXEeMO
BCKPBITUSI KOHIIEHTpATa U
OYHUCTKH IICIOYHEIX
pactBopoB (Y3)

[Ipon3BoauTE HEOOXOIUMBIEC PACUETHI
II0  OCHOBHBIM  TEXHOJOTMYECKUM

cxXemam Pa3JI0KCHUA YHCIIOBOI'O
KOHICHTpAaTa U OYUCTKH ABTOKJIABHBIX

pacTBOPOB U IPUMECEH.

Komnoxsuymsl,
TECTUPOBAHUE,
nabopaTtopHbIe
3aHATHUS, IK3aMEH

- QaHAJIM3UPOBATH U OTOUPATH
HanOoJee peHTa0eIbHBIC
CTIOCOOBI pereHepauu COIbI
13 aBTOKJIABHBIX IIEJIOKOB.

Bri6op ONTUMAaJIbHBIX METOJIOB
pereHepanyi  U30BITOYHOW COIBI U3

ABTOKJIABHBIX PAaCTBOPOB.

KomnokBruymsl,
TECTUPOBAHUE,
nabopaTtopHble
3aHATHUSA, IK3aMEH

vV4)

Brnanets: Jlaboparopubiii crnoco6 pereHepanyu | KossmokBuymsl,
- HaBbIKaMHU IMTPOBCACHUA U U30BITOYHOM COJAbl M3 AaBTOKJIAaBHBIX | TCCTUPOBAHUE,
HAY4YHOTO 00OCHOBAHHUS IIETOKOB M BO3MOXHOCTH  €ro | abopaTopHbIe

pe3yIbTAaTOB JIAOOPATOPHOTO
WCTIBITAHUS CITOCOOBI
pereHepanu N30bITOYHOM
COJIBI M PAaCTBOPOB
aBTOKJIABHO-COJIOBOTO
BBITIICITAYMBAHS
BOJIb(PaMO-MOJIUOIEHOBOTO
ceipbst (B1)

BHCAPCHHA B TCXHOJIOTHUYCCKYIO CXEMY
nepepaboTKu BOJIb(pamo-

MOJIMOIEHOBOTO CHIPHSI.

3aHATHS, OK3aMCH

- HaBbIKAMH aHAIIN3a
oTO0pa MHGOPMALTHH IS
OCYIIECTBIICHHSI IPOLIECCOB
BCKPBITHSI BOJIb(PpaMo-
MOJINOIEHOBBIX
KOHIIEHTpaToB (B2)

PaGoTa ¢ OCHOBHON M IOIIOJIHUTEIHHON
JUTEPATYPOH, METOIUYECKUMHU
pa3paboTKaMH, HHTEPHET-PECypCaMHu.

Mertonasl oTO0opa HaydHOH MH(MOPMAITUH
110 U3y4aeMOMl TeMaTHUKe.

KomnmokBuymsi,
TECTUPOBAHUE,
nabopaTopHbBIC
3aHATHUSA, IK3aMEH

- HaBbIKAMH IPUMEHECHHUS
CTaHJAPTHBIX IPOTPAMMHBIX
CpPE/ACTB ISl IPOBEICHUS
pacyeToB BoJIb(GpaMo-
MOJI01IeHOBOTO ChIphs (B3)

PaGora ¢ nmporpammamu  pacueTa
TEPMOJIMHAMHYECKUX U KHUHETUYECKHX
mapaMeTpoB  Ipollecca  aBTOKIABHO-

COA0BOI'0O BhIIICIIaYBaHUA BOJ'IBCI)paMO-
MOJ'II/I6,Z[€HOBLIX KOHLECTPATOB.

KosnokBuymsi,
TECTUPOBaHUE,
nabopaTopHbIC
3aHATHUSA, IK3aMEH

7. Y4eOHO- MeTOANYECKHE o0ecIieueHne T CIUILINHEI.

7.1. OcHoBHas1 JIMTEpaTypa.
1. XuMusi U TEXHOJIOTHS PEAKUX U paccesHHbIX dneMeHToB. U.3/ moa.pea. K.A.bonpmakoBa. —
M.: BBICIIas mKoia, 1976.-367c.
2. A.H.3enukman, JI.C. Hukutuna. Boasgppam. M.: Mertamnyprus, 1978.-272c.
3. A.H.3enukman, Monubaen. M.: Meramnyprus, 1970.-440c.
4. A.H.JIsikacoB, B.XK.Kurapos.- Meramnyprus BoiabppamMa M MosubJeHa: yd.nmocoOwue.-
Yensabunck: uza-so OYpl'Y, 2007.-80c.

5. ATI. Xoamoropos,

M.B.MoxocoeB,

9.J1.30HKO0€EBA.

MO,[[I/I(I)I/II_[I/IPOBaH HbIC HOHHMTBI B

TEXHOJIOTUHM MoJInOieHa U Boib(ppama.- HoBocubupck.: «Haykay, 1985.-201c.

7.2. JlonoTHUTeIbHAS JIUTEPATYpa.
1. Monuts! B iBeTHOU Metautypruu, noa.pen. K.b.Jlebenea. M.:Metamnyprus, 197510-325¢.
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2. l'uppomerammyprusi. ABTOKIaBHOE BBINIEIAYUBAHUE, COPOIIHS, SKCTPAKIUS: COOPHUK CTaTet/
nox. Pen. b.H.Jlackopuna. M.:Hayka, 1984.152 c.
3. b.X.Yepkecos, 3.I'.Kapos, N.}O.XouyeB, A.A.KsapoB. TemaTtuka npakTuuecKux 3aHATUH 110
KYpPCY «XUMHUS PEAKHX 3JIEMEHTOBY (MoHOAeHa 1 Bosib(paMa) M METOJMUECKUE YKa3aHHs 110 UX
BBINNOJIHEHHTO.- Hanpunk.: M3n-so KBI'Y, 1987.-41c.

7.3. llepuoauyeckue u3IaHus
1. XKypHan HeopraHM4eCcKOl XUMHUU
2. Xypnan HeopraHn4eckue MaTepHrabl
3. HayuHo texauueckuil xypHai http:/www.ofmg.ru/index.pxp?page=home
4. XKypHan uBeTHasi METaJUTyprus

7.4. uHTepHET pecypchl
1. Wikipedia — cBoOoiHas sHIMKIONeAus. — http://ru.wikipedia.org/.
2. http://www.informika.ru/text/database/chemy/START.htmi  371€KTpOHHBI  CIIPAaBOYHUK
«XuMus Il BCEX»

3. http:/www.chem.msu/ - mopran xumuueckoro oopazoBanust Poccun
4. http://www.chem.msu.ru/rus/elibrary/ snexkTpoHHasi OMOTUOTEKA 110 XUMHH

5. nHGOPMAITMOHHO-TIOUCKOBBIE U CIIPaBOYHBIE CUCTEMbI MIHTepHeT. DiieKTpoHHas ouTa.

IIporpammMHoe oOecrneyeHne COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX
TeXHOJIOT U
IIporpammHoe o0ecnieyenune
Microsoft Windows XP (unmu 6osee mo3aHsist Bepcus)
[TakeT Microsoft Office 2007 (nnu 6osee MO3aHSS BEPCHS)
[Iporpamma nns 9BM «OSADKA»
[Tporpammusie npoaykTel: AutoCAD, SCAD, LIRA.

=

Ba3nl naHHbIX
DJIeKTPOHHBbIH KaTajor 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 wu3parenbctBa «Onb3eBup. Hayka u  TexHoIOrum» -
http://www.scopus.com
Hayunas snexkrponnas oubnuorexa (HOb PODU) - http://elibrary.ru
baza nannbix Science Index — http://elibrary.ru

OBC « anekTpoHHas 6UOIMOTEKa TEXHOJIOIMUECKOro By3ay - http://www.studmedlib.ru

OBC «xoHCynbTaHT cTyAeHTa» http://www.medcollegelib.ru

ObC «manw» http://www.e.lanbook.com

10. 9OBC «Kuura ®ougy» http://www.knigafund.ru

11.  Polpred.com. nHoBoctu. O630p CMMU. Poccus u 3a pyOekoM THIPOMETAIITYPrHs
METaJlIOB;

0 0N

8. MarepuaibHO-TEXHHYECKOe o0ecreyeHne M CUMIIINHBI
Tpebosanus k ycrogusam pearuzayuu OUCYUNIUHBL:

Bun aynutopHoro ¢onga TpeboBanus

JIeKMOHHAs ayJUTOPUS OcHaleHue crenuaiu3upoBaHHON yaeOHOH MeOebio.
OcHareHre TeXHUYeCKUMH CpeICTBaMHU OOyYEHHUs: HACTEHHBIH 3KpaH
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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/

C IMCTAaHLIMOHHBIM YIIPaBICHUEM, MYJIbTUMEINIHOE 000pYyJOBaHHUE.

Kabuner mmsi mpakTUYECKHX

OcHaiieHue crerain3upoBaHHON yaeOHO# MebOembio.
OcHallleHHe TEXHMYECKUMHU CpEACTBAaMU OOYy4YEeHUsS:  MOJBMXKHAL

3aHATHI
MapKepHas JI0CKa, CUMTBHIBAIOLIEE YCTPOWCTBO JJIsi  IEepenadyu
UHPOpPMALlMM B KOMITBIOTEP; HACTCHHBIM 3KpaH C AMCTAHIIMOHHBIM
yIpaBJICHUEM, MYJIbTUMENITHOE 000pyI0OBaHUE.
CrienmanusupoBaHHas Creunanu3upoBaHHas XUMHYECKas ayauToOpuss C ydeOHOH U
XUMUYeCcKas nabopaTopus | 1abopaTOpHOl MeOEnbl0 B KOMIUIEKTE C BBITSDKHBIM  IIKadoM.

oOmeld W HEOPraHUYECKOH

XNMHHN

OcHalieHne TeXHUYECKUMH CPEeICTBaMU 00yUYeHUsT; BCE HEOOXOIMMBbIE
1abopaTOpHbIE YCTAHOBKMU I MPOBEICHHUS JIaDOpAaTOPHBIX padoT,
CpelCTBa 3alUTHI.

KommnerorepHsie knaccsl

OcHarenue CrienuaiTn3upoOBaHHON yU4eOHOM MEOETBIO.

OcHamieHre  TeXHUYECKMMHM  cpeacTtBamMu — oOyuenus: IIK ¢
BO3MOXHOCTBIO TOJKIIOUEHUS K JIOKAIbHBIM CETSIM U HHTEpHETY.
Hannuue BT u3 pacuera oqun 1K Ha nBa crynenra.
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JUCT U3MEHEHUMH (nonoHenuii)

B pa60qe171 nporpamMme JUCHUIIIINHBL ((YHpaBJIeHI/Ie XUMHNYCCKHMMHU TCXHOJIOTUAMH

BBIIIIETAYMBaHUS BOJIb()paMa — MOJTMOICHOBBIX KOHLIEHTPATOB U Py/I»

Ha 2021-2022 y4eOHBIM rof

10 HaNpaBJIeHUIO MOAroToBKH 27.03.04 VYnpapieHne B TEXHUUECKUX CUCTEMAaX

(MuadopManmoHHbIe TEXHOJIOTHN B YIIPABICHUU TEXHUYECKUMHU CUCTEMaMH )

/o

JaemenT ( myHkr) PIL]

IlepeyeHb BHOCUMBIX U3MEHEHUI
(momoJiHeHwil)

IIpumeyanue

OO6cyx1eHa 1 peKOMEHI0BaHa Ha 3acelaHnu Kadeapbl HEOPraHUYecKo U Gru3nueckoil XuMuu

IIPOTOKOJI Ne OT «

3aBenyromuit kadenpoit

»

2021 r.

X.b. Kymixos
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