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«XHUMHYECKasT TEXHOJIOTHSI H PECYPCOCOCPEIKCHIECH

(mpoTtokoun 3acemanust Ne OT « » 20 1).




1. Ilean ocBOEHHNA TUCHUILIHHDBI

Ilenp ocBOEHHSA AMCLUIUIMHBI — BOOPYKUTH CTYJIEHTOB 3HAHUAMH TEOPETUYECKHUX OCHOB
TEXHOJIOTMM HEOPraHMYECKHUX BCIIECTB U  NPAKTUYECKUMH 3HAHUAMHM TEXHOJIOIMUYECKHUX
MPOM3BOJICTB MPOYKTOB OCHOBHOM XMMHUU U MUHEPATbHBIX yIO0OpEHUH.

3agaun:

1. CopmupoBaTh 3HAHHS O MPOJYKTAX TEXHOJIOTMU HEOPTaHUYECKUX BEIECTB, 0OacTen
UX IPUMEHEHHUS.

2. 3y4uThb ChIpbEBbIE UICTOYHUKY JJIS TIOJTYUYEHHS POLYKTOB HEOPTraHUYECKON XUMUH.

3. U3yunth 001IMEe 3aKOHOMEPHOCTH M OCHOBHBIE IIPUHLMIBI IepepabOTKH MUHEPAIBLHOTO
CBIPBS AJIs IOJIy4YEHUsI HEOPIaHUYECKUX BEILIECTB.

4. N3y4nTh GU3NKO-XMMHUUYECKHE OCHOBBI ITPOLIECCOB U MPUHIMIINAIBHbBIE TEXHOJIOTUYECKUE
CXEMBbI IIPOM3BOJICTBA HEOPraHUYECKUX BELIECTB

2. MecTto qucuuninnsbl B crpykrype OIIOITI BO

JlanHasg paucuMIUIMHA OTHOCHTCS K bioky 1
00pa30BaTeNbHbIX OTHOILIECHUI).

(uacth, Qopmupyemas y4aCTHUKAMH

JluctumuinHel, yaeOHBbIE KypChl, Ha OCBOCHUHU KOTOPBIX Oa3Wpyercs MaHHAas IUCIHMILTAHA
(yueOHsIif kypc) — «O01mas u HeopraHudeckas XuMus»; «O0mas xumMmuyeckas Texnonorus 1,2,3»,
«AHaTUTHYECKass XUMHS U (PU3HKO-XMMHUYECKHE METOABl aHanmu3a», «lIpomeccel m anmapartsl B
XUMHYECKON TEXHOJIOTHH U OMOTEXHOJIOIHH 1%.

JMCUUTUIMHBL ¥ TPAaKTUKH, JUII KOTOPBIX OCBOCHHE JAaHHOW TUCIMIUIMHBI HEOOXOIMMO Kak
npenmectsytoniee: «lIponeccl U anmapaTsl B XUMHUYECKOM TEXHOJOIMH M OMOTEXHOJIOTHUU 2,
«O6mass xumuueckass TexHoJorus 4», «lIpom3BoacTBeHHas TpakTUKa (TIPEATUILIOMHAS
npakTuka)», «[loaroroBka K cmadye W cAada TOCYAApCTBEHHOro 3k3ameHay», «lloaroroeka k

MPOLEAYPE 3aUTHI U TIporeaypa 3auuTbl BKPy.

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U Nuaukaropsl
KOHTPOJINpYyeMbIe NOCTH/KCHHUS IInanupyemsble pe3yJbTaThl 00y4YeHHS
KOMIIETeHIIUH KOMIIeTEeHIUH

[K-1. CnocoGen | I1K-1.4. [IpoBoaut | 3HatTh:
OCYIIECTBIISATh KOHTPOJIb KayecTBa | - XMMHYECKHE CBOICTBa ChIpbS U OCHOBHBIX
TE€XHOJIOTHYECKHUI CBIPBS, IPOAYKTOB  OCHOBHOIO  HEOPTaHUYECKOTO
IIPOLIECC B COOTBETCTBUU | MPOMEKYTOUHBIX U | CUHTE3a;
c CHOCOOHOCTBIO | TOTOBBIX IPOAYKTOB | YMETh:
y4acTBOBAaTh B | XUMHUKO- - HCIOJb30BaTh TEXHUYECKHE CPEJCTBA JUIS
COBEPLIECHCTBOBAHNUHU TE€XHOJIOTMYECKOI0 U3MEpEeHUs OCHOBHBIX apaMeTpoB
TEXHOJIOTHYECKHUX mpoiecca Ha | TEXHOJOTMYECKOTO MPOLecca, CBOMCTB ChIPhs
IPOLIECCOB C MO3ULMHA | COOTBETCTBUE U IPOAYKIINH;
JHEPro- 1 | TEXHOJIOTHYECKHM Bragers:
pecypcocOepexxeHus, TpeOOBaHUAM - TEXHUYECKUMHU CPEICTBAMM Ul U3MEPEHUS
MUHUMU3ALNUN OCHOBHBIX TapaMEeTPOB TEXHOJOTUYECKOTO
BO3JEICTBUS Ha IIpoLIEcCa, CBOMCTB ChIPbsI M MPOTYKIIUH.
OKPYJKaIOIIYIO CpENY IIK-1.5. [IpoBoauT | 3HaTh: - HOPMBI U TapaMeTPbl OCHOBHBIX




TEXHOJIOTHYCCKOC

TEXHOJIOTHYCCKHUX MPOLCCCOB ITOJIYUCHUSA

CONIPOBOXKJICHUE  BCEX | HEOPraHUYECKUX BEILECTB.

3TarnoB XUMHKO- | YMETh: - HCIOJIb30BaTh 3HAHHE CBOWCTB
TEXHOJOTHYECKOIO CBIPbsl, MaTEPHAIIOB M TOTOBOM MPOAYKIIMH
mpouecca  IOJYYEHMS | Il  OCYIIECTBICHUS  TEXHOJOTHYECKOTO
MPOAYKIIMHI U | Ipolecca NPOU3BOJACTBA HEOPraHUYECKHUX
oOecrieueHus €€ | BEIEeCTB;

Ka4yecTBa IPOU3BOJCTBA | Bianers:

HEOPraHUYCCKUX U | - HABBIKAMH BEJICHUSI TEXHOJIOTUYECKOTO
OpraHM4YCeCKHX BCHICCTB | IIpoIecca B COOTBETCTBUU C PETIIaMCHTOM;
Ui penieHus  3aj1ay

npodeccroHaIbHOM

JEATEIIbHOCTH

IIK-1.1. Pa3pabarsiBaeT | 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTHU
u peanu3yeT | MPOTeKaHUs XMMUYECKUX PEaKIui U (PU3UKO-
MEpOTPUSITHS 10 | XUMUYECKHUX MPOLIECCOB, JIEKAIIUX B OCHOBE
PEKOHCTPYKLUHU U | IPOU3BOJICTB HEOPTAHUYECKUX BEIIECTB;
MOJIEpHU3ALUN

MPOU3BOJCTBEHHBIX YMeTb: pa3pabaThIiBaTh MEPOIIPUITHS 11O
MOLIHOCTEH € IO3ULUHI | CHIKCHUIO BO3JCHCTBUS TEXHOJIOIHUCCKUX
3HEpro- M | IPOLECCOB Ha OKPYXAIOILIYIO CPEAY;
pecypcocOepekenns | | BiageTh: mpueMaMy CHHXKEHHS BO3IEHCTBUS
MUHUMHU3ALUN XUMHUYECKUX IIPOLIECCOB HA OKPYIKAOIIYIO
BO3JICHCTBUSA Ha | cpeny.

OKpY’KaIOILYIO Cpeay




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®opMbl TEKYLEro

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
(paszen) y4eOHoM (yae6m0i padoTs:) Cemectp u. baanel | UHTEpaKkTHB, 4. | (HAaMMeHOBaHHe
padoThI OLIEHOYHOI0
cpeacTBa)
TexHonorus Jlex Jlekmss  Ne 1. OcHOBHBIE  pa3feibl, 5 2 - 2 -
HEOPTaHUYECKUX U3y4aeMbIe B TUCITUIUINHE, UX B3aUMOCBS3b.
BEIICCTB [TpoayKThl ~ XUMHYECKOH  TEXHOJOTHH,
obnactu ux IPUMEHEHUS, OO6mmas
XapaKTepUCTHKA CBIDBEBOM  0a3pl U
TEXHOJOTUICCKHIX MIPOIIECCOB ero
nepepadoTKH.
Ip [IpakTueckoe  3aHATHE 1.  Pacuer ) 2 10 2 -
MaTepuaIbHOrO U TETJIOBOTO OAlaHCOB.
Ip [IpakTnueckoe 3aHsTHe 2. PacuerHble ) 2 10 2 -
3a/la4yl MO TEXHOJOTUH HEOPTaHUYECKUX
BCIIICCTB
Jla6 Jlaboparopuass pabora 1. OmnpenencHue 5 2 20 2 KonTponbHbIe 331291
KOHI[EHTPAIIUU KUCIIOTHI 10 €€ TUIOTHOCTH U
MIPUTOTOBJICHHE pacTBOpPOB KHCIIOTHI
3aJIaHHOM MJIOTHOCTH
JIab JlaboparopHas pabora 2. Pacno3naBaHue 5 4 20 4 Otuer no
MUHEPAIbHBIX YAOOPEHHI TO BHEIIHEMY nabopatopHoit pabote
BUJY U TIPOCTBIM KaYECTBEHHBIM PEAKIIHSIM
Cp N3yuenue Kypca JEKUUA MO TEXHOJOTUHU 5 159 - - -
HEOPTaHMYECKUX BEIICCTB
KonTpons |Jk3ameH 5 8,65 40 - Bormpocs k 3k3aMeny

Ne 1-42




®opMbl TEKYLEro

Bu . KOHTPOJIA
Monayab A . HaunMenoBanue TeM 3aHATHH Oo0nemMm, p
(pasnen) y4eOHol (yae6m0i padoTs:) Cemectp q baanel | UHTEpaKkTHB, 4. | (HAaMMeHOBaHHe
P padoThI ) OI[€HOYHOT0
cpeacTBa)
ITA [IpomexxyTouHas aTTecTamnus 5 0,35 - - DK3aMeH-
Hroroe: 180 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanu3anuu AUCHMILIMHBI UCHOJB3YETCS TEXHOJOTUS TPAJAULIMOHHOTO OOYy4YeHHs, B
JTAHHOM Cllydae OCHOBAaHHas Ha cleAyromux (opmax OOy4eHUs: JEKIHH, NpPAaKTHYECKHE U
TabopaTOpHbIe 3aHATHS, CaMOCTOATENbHas paboTa. Ha NeKnusaX M NpakTHYECKUX 3aHATUAX B
OCHOBHOM HCITOJIb3YIOTCSI HArJISITHBIE M CIIOBECHBIE METOAbl OOydYeHMs, a Ha J1abOpaTOPHBIX
3aHATUSAX - MPAKTUYECKUE METOJIBI PA0OTHI B XMMUYECKOH 1Ta00paTOPHH.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

B BockMOM cemecTpe miiaH mpeaycMarpuBaeT 1 Jekiuio, BEIOTHEHUE IBYX J1a00PaTOPHBIX
pabor u 2 MpaKTHUYeCKUX paboT. OCHOBHOW TEOpPEeTHUECKUU MaTepuan OCBAaUBACTCS
CaMOCTOSTENBHO. M3yueHue Kypca 3aKaH4YMBaeTCs 3K3aMEHOM.

TemaTuueckoe coacpkaHue TUCHUIIJIMHBI (yqeﬁnoro Kypca)

Pasznean,
MOYJIb

IMoxgpasaen, Tema

Mopayas 1. O0miue
CBEJECHUS 0 XUMHUYECKOU
TEXHOJIOTHH
HEOPraHWYECKUX BEILECTB.
[TponsBoacTBO
TEXHOJIOTHYECCKUX T'a30B U
aMMHaKa

[TpoayKThl TEXHOJOTMH HEOPTraHMYECKHX BEIIECTB, OOJIACTH WX
npuMeHeHus. Kiaccudukanus TEXHOIOTHYECKHX MPOIECCOB C
TOYKH 3peHUs UX d3PHEKTUBHOCTH.

XapakTepucTUKa W KIACCH(PHUKAIMSA CHIPbS IO MPOUCXOXKICHHUIO,
arperaTHOMy COCTOSIHUIO, XUMHUYECKOMY COCTaBy. Bo300HOBIsIeMbIe
U HEBO300HOBIISIEMbIE HCTOYHHKH ChIphs. JloObua mpupoIHOTO
CBIPbsI, €ro OYHMCTKA. Pa3MelleHne XWUMHUYECKUX MPOM3BOJICTB B
3aBHCUMOCTH OT MECTa JOOBIYH CHIPBS

OcHOBHbIE TMPOMBIIIIEHHBIE M CHHTE3-Ta3bl B  TEXHOJOTHH
HEOPTaHMYECKUX BEIIECTB, HMX CBOHCTBA; METOAbI MOJYYCHUs
TEXHOJIOTUYECKUX Ta30B; IMOJIyYCHHE a30Ta, KUCIOPOAa M PEIAKUX
ra3oB U3 BO3AyXa METO/IOM ITyOOKOTO OXJaKIACHUS. .
KonBepcuoHHbIe €rOcoObl MONyYEHHUsI a30TO-BOJOPOJHOM CMECH;
OUYHCTKA TEXHOJOTHYECKUX Ta30B OT KOHTAaKTHBIX SJIOB WM JIPYTUX
MIPUMECEii; METOIbI OYMCTKH U UX KJIacCU(DUKAIIHS.
OU3NKO-XMMHUYECKHE OCHOBHI TPOIECCa; CTaIUuU IPOU3BOCTBA,
BBIOOpP M 00OCHOBaHHME ONTHUMAIBHBIX YCIOBHHM CHHTE3a aMMHUAKa;
KaTaJn3aTophl CHHTE3a aMMHaKa.

DOHEeproTeXHOJIOTHYECKHE M pecypcocOeperaroiuye CcxXembl
MPOU3BO/ICTBA AMMHAKa, OCOOCHHOCTH WX JKCIUTyaTalliH; KOJOHHBI
CHUHTE3a, ONTUMAIIbHBIN TeMIIEPaTypHBIN peXUM B 30HE KaTallu3a,
0COOEHHOCTH KOHCTPYKIIMM

Mopnyas 2. [Ipoussoactso
HCOPTraHNYCCKUX KHUCJIOT

TexHonorus a3oTHOW KHUCIOTHI: pa30aBieHHass a30THas KHCIIOTA;
(U3UKO-XMMHYECKHE OCHOBBI IIPOM3BOJCTBA A30THOW KHCIOTHI.
KaranuzaTopsl OKHCIEHNS] aMMHUaKa.

CoBpemMeHHbIE KpYMHOTOHHa)KHbIe Mpou3BojcTBa (cxema AK-
72M); KOHLIEHTpUpOBaHHAasI a30THAsl KUCIIOTA.

TexHomorns CEepHOW KHCIOTHI: 3HAYEHUE CEPHOM KHUCIOTHI B
HapOJHOM XO3SIHCTBE; CbIPbE MJIA IIOJIYYEHUs CEPHOM KHUCIIOTHI;
IIPOU3BOJCTBO CEPHUCTOrO Ta3a; OYUCTKA MW CylIKa Tasa,
MOCTYMAIOUIET0 B KOHTAaKTHOE OTJENIeHHE; (PU3UKO-XMMHUYECKHE
OCHOBBI KOHTAKTHOTO OKHCIIEHHs JHOKCHJIA CEpbl, KaTaau3aTopsbl
npouecca.




[TpoMBIIUIEHHBIE CXEMBI KOHTAaKTHOTO Y371a; abcopOuusi CepHOTO
aHrujpuaa, MMPOMBIIIJICHHBIC CXCMbI MMPONU3BOACTBA CepHOﬁ
KHCJIOTBI; DKOJIOTHYECKHE MpOOJIEeMBI — CHOCOOBI  OYHCTKH
OTXOAAIIUX I'a30B.

docdopoconepxariee ChIpbe U METOBI €T0 TIEPePadOTKH.
[onyuyenue pochopa u repmudeckoit pochopHO KUCIOT.
[MToxyaenne skcTpakunoHHOH (GocopHON KHUCTOTHI, XUMU3M
Ipolecca; TEXHOJIorn4yeckas cxema npouspojcrsa DPK.

Monayas 3. [Ipou3BoicTBO
IIea04eii, COIbI U COJICH.

Heopranuueckue menoyn U UX NPUMEHEHUE B JPYTHX OTPACIAX
npoMBbIIIIEHHOCTH. CIocoObl M OCHOBHBIE CTAaJUU IPOU3BOJICTBA
KaJbIIMHUPOBAaHHON COJbl. AMMHAYHBIM CIIOCOO NMPOU3BOACTBA U
yTH ero uHTeHcudukanuu. [I[puHIMIIHATBHAS CXeMa TPOU3BOACTBA
KaJIbLIUHUPOBAaHHOM coapl. [Ipon3BoacTBO X10pa U BOAOPOA.
IIpon3BOACTBO U3BECTH U TMOKCHIA YTIIEPOJA.

Mopayas 4. TexHonorus
MUHEPAJIBHBIX YA0OpEHU

ArpoTexXHHYECKOE 3HAYEHUE MUHEPAIBHBIX yIa00peHuii;
aCCOPTUMEHT U  KJAacCU(pUKaLUsi MHUHEPAJIbHBIX  yIOOpEHMIA.
A3zoTHblE ynOOpEeHHUs: aMMHayHas CEJIUTpPa, XMMHU3M U OCHOBHBIE
CTaJluy MPOU3BOJICTBA; TEXHOJOTMYECKAs! CXEMa C HCIIO0JIb30BaHUEM
TEIUIa PEAKUU HEUTpAJIN3aLuHU.

Kapbamun, ontumanbHble YCIOBHS IMPOU3BOJACTBA, OCHOBHBIE
CTaZM TPOU3BOACTBA; METOJbl YTHIM3ALUU Ta30B AUCTUIUIALNN;
TEXHOJIOTMYECKasl CXeMa C MOJIHBIM KUJKOCTHBIM PELUKIIOM.
®ochopubie ynodpenusa. @ochopurtnas myka. [IpocToif u nBOHHOMA
cynepdocdarbl, METOAB WX TPOU3BOJACTBA; TEXHOJIOTUYECKHE
CXEMbI OJY4YEeHUs ¥ TPaHysuu cynepdocdaTos.

Kanwifaple ynoOpeHus: KadWifHOE CHIph€ H  CIIOCOOBI  €ro
nepepaboTKM; TaTypru4eckuid Crnocod NpPOM3BOJCTBA XJIOpHUAA
KaJusl; KOMIUIEKCHasI mepepadoTKa KaIUWHBIX PY/.

Kommnekcuele (KY) wu  cioxsble yO0OpeHus., METO/IbI
npousBojcTBa KVY; nonyuenue KY Ha ocHoBe hocopHO KHCIOTHI,
MIPOU3BOJICTBO yJIOOPEHUN HAa OCHOBE a30THOKUCIIOIO pa3jiokKeHUs
dbocdaros.




7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecr Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaunMeHOBaHHE
b (us1u ee yacTH) OILIEHOYHOT'0 CPeICTBA
S IIK-1 Pewenue 3a0au

Omuem no nabopamopmoii pabome
Bonpocul k sxkzameny Ne [-42

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1. Pacuernble 33a91 Ha OPAKTHUECKUX 3aHSITUIX
(HaumeHo8aHUe OYEHOUHO20 CPeOCmEa)

Tunosbie npuMepsbI 3aaHUH
Tema TexHOIOTMH HEOPraHMYECKHUX BEIIECTB CBA3aHHOTO a30Ta.

Bapuant 1

3amanne 1. OmnpenenuTe KOHLEHTPAIMIO aMMHaKa Ha BXOJI€ B KOHTAKTHBIA ammapar, €clid
YMEHBIIICHHE 00beMa B pe3yibTare peakuuu coctapisier 0,9. KoHneHTpanus aMmMuaka Ha BBIXOJIC
coctaBisieT 16% (1o oobemy).

Bapuanr 2

3ananue 1. Paccuuraiite cocTaB CHHTE3-Ta3a Ha BBIXOJIE U3 KOJIOHHBI CHUHTE3a aMMHaKa, €CIU
KOHIICHTpAllUsl aMMHaKa Ha BXoj/ie B KOJOHHY 2% (1o o6wemy). Pacuer Bectu Ha 100 kMomb rasa.
YMeHnbieHue oobema Besenctue peaknuu J[Y=0,89.

Bapuanr 3
3ananue 1. Beipazurte cocTaB SKBUMOJIEKYJISPHON CMECH a30Ta U BOJOpOJia: a) MOJIb/J; 0) B
HPOIIEHTaX [0 Macce; B) B MMPOLIEHTAX 110 00bEMY.

Tema TexH0oI0THUA a30THON KUCIIOTEHI

Bapmuanr 1

3amanne 1. Ha mpou3BoCTBO a30THOM KHMCIIOTHI MOJACTCS 1,18-104KF aMMUaKa, 3,63-104 KT
KHCIJIOPOJa, 11,30-10* kr asora B wac. Omnpenenure cocTaB aMMHMAYHO-BO3AYILIHOM CMECH B
npolieHTax (1o oobemy).

Bapuanr 2

3ananue 1. Ha oxucnenne nocrymaer 26 000 M CyXOl aMMHa4YHO-BO3AYLIHOW CMECH,
comepxamieii 8% NHj (mo o6wemy). Crenens mpespamenuss NH3 B NO 0,98. Omnpenenure
MOBBILIEHHE TEMIIEPATYPHI 32 CUET PEaKLMU OKUCIECHMsI. DHTAIBIINS PEaKUMK okucieHus 10 NO =
—226,45 xJIx/mons NH3. Cpennsist ynenbHas TEIUIOEMKOCTh HUTPO3HOTO Ta3a 32,34 kJ[k/(kmMoib-

K).

Bapuanr 3

3amanme 1. Ompenenurte TemMreparypy, pa3BHBaeMyl0 B KOHTAaKTHOM ariiapare OKUCIICHUS
aMMHaKa, [0 CISAYIOLMM AaHHbIM. B anmapar nocrymnaer 30000 M> aMMuauHO-BO3IYyLIHO cMecH,
comepxamieii 10% (mo obwemy) ammmaka, Harperoit mo 573 K (300 °C). Crenenp OKHCIECHUS



ammuaka 0,96. Daransnus peakuun okuciaeHus 10 NO = —226450 [x/kmonb. Cpenssist yaenbHas
TEIJIOEMKOCTh Ta30BOM cMecHu 10 peaknuu 29,74 xJ[x/(kmonb-14), mocne peakmuu 32,34 x/[x/
(xmoube K).

Tema TexHOIOTHA CEPHOM KUCIOTHI

Bapmuanr 1
3ananue 1. Ha cknane umeercs 18%-nblii oneyM. CKOJIBKO TaKOI'O 0J€yMa COOTBETCTBYET 5 T
94%-noii kucnoteI? (4.5 T oneyma)

3aganue 2. Onpenenure KOIUYECTBO TEIUIOTHI, BIACISIONIEECs MpU oOxure 1 T KoiadenaHa,
coxepxariero 38% cepsl, ecnu creneHb Boiropanusi cepbl 0,96. A Hpeso = - 3413,2 kJk/MOb.
(5226x10° kJ1x)

Bapuanr 2
3ananue 1. Cxonbko 18%-noro oneyma u okcuaa (VI) HyxxHo st npurotosienust 1 T 24%-
Horo onieyma? (927 kr oneyma u 73 kr SOg3)

3amanue 2. CKOJBKO TEIUIOTHI BBIACISETCS TMPH KOHJEHCAIMH | T CEpPHON KHCIIOTHI, €CIH
H2SO4(r)—H2S04 (k) + 50,28 kJ{x/Monb. (512204 xJIx)

Bapuant 3
3amanue 1. B cmecurens noctymaer 1000 kr oneyma, conepxariero 20% SO3z(cBoa.) u 500 xr
90%-noii mo macce H,SO,. KakoBa koHIleHTpanus nonydeHHoi cmecu (B %) mo macce? (99,67%)

3aganue 2. Omnpezpenute KOJUYECTBO TEIUIOTHI, KOTOPOE BBLAEISAETCS HPU MOINIOLIECHUU
napamu Boabl 1 kr okcuaa cepsl (VI). Ternora o6pazoBanus HzSOs
Q=175,2 xJIxx/monb. (1562,35 kJIx/Kr).

Tema TexHOIOTHS 3KCTPAKIUOHHON (HOCPOPHON KUCTOTHI

Bapuanr 1

3ananue 1. OnpenenuTs BBIXOJ MYJIbIIbI, KOJTMUYECTBO KUAKOW (Pa3bl B MyNbIe U KOJTUYECTBO
pacTtBopa pa30aBJieHHs] TPU CEPHOKUCIOTHOM HIKcTpakumu (ocdopuoit kuciaorer u3z 100 kr
amaTUTOBOTO KOHIIEHTpaTa, eclii MaccoBoe oTHomeHue JK/T mynwmsl paBHO 2,5/1, TUIICOBOE YUCIIO
paBHO 1,6, a KOJIMYECTBO BEIIECTB, BBIJCISIIONIUXCS B Ta30BYIO a3y, paBHO 5 KI' U Pacxo] CEpHOM
KHUCTIOTHI (B HaType) cocTasnser 117,9 kr.

Bapmuanr 2

3ananue 1. OmnpenenuTs KPaTHOCTh LUPKYJSLUU MYJbIbl U KOJTUYECTBO CEPHON KHUCIIOTHI,
NOCTyNaroned B TOCIHEIHUA M TMPEeANoCiHeHUN HKCTPAKTOphl OaTapeiHOl cucTeMbl IpH
CEpPHOKUCIIOTHOM AKCTpaKUK (HOCPOPHON KUCIOTHI U3 allaTUTOBOIO KOHLIEHTPATa, COAEPIKALIETO
51,5% CaO. Konuentpamus SOz B kuakoil ¢asze mocieaHero skcTpakropa 2,5% U mepBOro
skcTpakTopa 0,5%; otHowmenue B mynbne XK/T = 2,5/1, BbIXoJ NpoAyKIIMOHHON MYJbIIbI COCTABISET
560 KT Ha 100 KT anaTUTOBOIO KOHIIEHTpATa.

Bapuanr 3

3amanne 1. OnpenenuTs KOJIMYECTBO pacTBOpa paz0aBiieHUs W IMUPKyIHUpyromed myabnsl Ha 1000
KI' pa3jaraeMoro amaTUTOBOTO KOHIIEHTpaTa, cojaepkamero 3% d¢ropa, eciau pacxon 93%-noit
H,SO4 paBen 978,5 kr; ruticoBoe uucio 1,6; orHomenue B mynbiie JK/T = 3/1; creneHs BbICICHUS
¢ropa B razoBym a3y 20% OT KOJIMYECTBA €T0 B ChIPbE; KPATHOCTh IIUPKYJISIUH ITYJIbIIBI paBHA 6 :



1, a KoIMuYecTBO MCHAapUBIIEICS BOJABI B AKCTpakTope cocraBiser 262 kr Ha 1000 kr amarura.

Kpurepum ouenku:

- OIICHKA «3aYTEHOY» BBICTABJISACTCS CTYACHTY, €CJIH 3a/1a4a PelieHa U JONMYIIeHbl He3HAUYNTEIIbHBIC
OIINOKH;

- OIIEHKAa «HE 3a4TEeHO» BBICTABJISACTCS CTYJACHTY, €CIM 3ajlada HepelieHa WIM pelieHa
HENPABHUIIBHO.

71.2.2. TectupoBanie

(HaumeHo8aHUe OYEHOUHO20 CPeOCmea)

Tunossle npuMepsl 3a1aHUM
Tema TexHONOrNA CBA3aHHOIO a30Ta

IIpumepsr:
1. CeipbeM [uIs IOJTY4YEHHUS IPOLYKTOB B @30THOM ITPOMBIIIJIEHHOCTH SIBJISIETCS:
A - mpupoHbIi a3, He(TH, YTIIH;
b - a3or u Bozmopoz;
B - armocdepHbIit BO3IyX ¥ IPUPOIHBIN ra3;
I' - aTmMocdepHBblii BO3AYX U pa3IMyuHble BUABI TOILIUBA.

2. Wctounnkamu chipbs s monydeHus cunte3-raza (CO + Hp) sBistroTes:
A -TBepJI0€ TOILTUBO, KUIKUE YTIIEBOAOPOIbI, IPUPOJIHEIH ra3;
b - kokc, HedTh, yriu;
B - mazyT, nadra, yrnu;
I" - ABIMOBEIE Ta3bl, CaXxa,

3. [TapoBasi KOHBepCHs MPUPOIHOTO Ta3a MPOTEKAET MPU TEMIIEpaType:

A -550°C ;
b - 1100°C;
B - 800°C.

I' - 800°C npu atmocdeprom aasnenuu, 1100°C npu gasnenun 3MIla

4. Yto06bl NOTYyYUTh CUHTE3-Ta3 1) cuHTe3a ammuaka (75% Hz u 25% N3) npoBoasr :
A - TapOKHUCIIOPOIHYIO KOHBEPCUIO IPUPOIHOTO rasa;
b - mapokuciopoBO3IyIHYI0 KOHBEPCHIO IPUPOIHOTO Ta3a;
B - mapoBy10 KOHBEpCHIO IPUPOHOTO rasa;
' -yriekncinoTHy0 KOHBEPCUIO IIPUPOTHOTO rasa.

5. KataimmzaTopamMy KOHBEpCHM METaHa CIIyKar:
A -OKCHJIBI JKeNe3a 1 XpoMa;
b - HEKeNeBbIe KaTaIM3aTOPhl Ha HOCUTEIIE;
B - cynsduas HuKens u MonudeHa;
I" - s)xene3HbIe KaTaTu3aToOphl HA HOCHTEIIE.

Tema IIpou3BOACTBO CEpHOMN KUCIOTHI



1. CoIpbeM 1l IPOU3BOACTBA CEPHOM KUCIIOTHI CIIYXKUT:
A - IpupOaHBIA ra3, HeTh, CEPOCOAEPIKAIINE YIIIH;
b -TonouHsle ra3el, IPUPOIHBIN I'a3, CAMOPOIHAS CEpa;
B - >xene3HbIl Koa4enaH, dJI€MEHTapHas cepa;
I' - xene3HbIi Ko4enaH, 2JIEMEHTapHas Ccepa, CEpOBOIOPO.

2. XuMHUeCcKas cXeMa IIPOU3BOJICTBA CEPHOM KUCIOTHI U3 KOJTYECIaHa BKIIIOYACT CTaHH:
A -o0xwr Kouenana, karanurudeckoe okucnerue SO,, abcopobuus SOz Bo10M;
b -moaroroBka CeIphsi; OOKHTI KOJMYEJaHa, OYHCTKA IIE€YHOIO Ia3a, KaTaIUTHYECKOE OKHCIICHHE
SO, abcopbmms SO3;
B -moaroroBka chIphsi; O0XKHI KOJTYeIaHa, OXJIaKICHHE IEYHOrO rasa, OYMCTKAa IIE€YHOTO rasa,
karanuruueckoe okucnenue SO,, abcopobuus SOz Bo10i;
[’ - mMOAroTOBKa CHIPhS; OKHCICHHE CEPOBOAOPOJA, OYMCTKA IEYHOTO TIa3a, KaTaJIuTHYECKOE
okucienue SO,, adbcopoumst SO3 BoOM;

3. CkopocTh mpoliecca 00KHura KoJrde/1aHa 3aBUCHUT:
A - OT TeMmmepaTtypbl, JUCIEPCHOCTH KOJYEJaHA, KOHIICHTPAIMK IUCYJIb(HIa B KOTYEIaHE WU
KOHIICHTPAIIUH KHCIIOPOa B BO3IAYXE;
b - oT Temnieparypbl, JAUCIEPCHOCTH KOJTYEAaHa, KOHCTPYKIIMH MIEYH;
B - or TemmepaTryphl, KOHIIGHTpAMH TUCYIb(UIa B KOTYEAAHE W KOHIICHTPAIMHM KUCIOpOJa B
BO3JIyXE.
I'-or AUCIICPCHOCTH KOJIYCAaHa, KOHCTPYKIHHU I1€YH, OT TCMIICPATYPhl, AUCIICPCHOCTU KOJUCAAHA,

4. CKOpOCTb OKUCIUTENBHOTO 00KUTa ONPEAEISAETCS] YPABHEHUEM:
A - U =Kk*V*AC;
b- U=k*F*AC;
B - U = k*(V1 —V2)*AC;
['-U=k*(F1 - F;)*AC

5. O0XHroBbIi ra3 J0JKeH OBITh OUYMIIEH OT:
A - yIJIeKHCcIoro rasa u mbliy;
b -nibu1H, CEpHOKUCIOTHOIO TyMaHa, COEAUHEHNUN MBIIIbsAKA U CEIICHA;
B -yrimekucioro rasa, cepoBoI0OpOAa, MbUIA, CEPHOKUCIOTHOIO TyMaHa, COCAMHEHUN MBIIbSIKA U
CeJIcHa;
I' - nbUIM ¥ CEPHOKUCIIOTHOTO TyMaHa.

Tema [IpousBoacTBO a30THBIE YAOOpEHUS

IIpumepsr:
1. A30THBIE y10OpEHUs MOAPA3EAIOTCS Ha !
A - aMMHaYHBIe, aMMOHHUIHBIC 1 aMUIHBIC;,
b - cenutpsl, aMmModocCk! U KapOamMuI;
B - aMmmMuauHble, aMMOHHIHBIC, HUTPATHBIC 1 aMUJTHEIC.

2. CeIpbeM 7151 TPOU3BOACTBA aMMHUAYHBIX, AMMOHUWHBIX U aMUTHBIX YIOOPEHU SBISETCS:
A - a30THasg KMCJIOTa U €€ COu;
b - a3oTHas, a30THCTas KUCIOTHI M UX COJIM;
B - a30THBIC KMCIIOTHI MU aMMHAK;
I' - ammuak.



3. K uncny a30THBIX y1I0OpEHHUI OTHOCSTCS:
A - KNOg, C&(NOg)z, CU(NOg)z, (NHz)zCO;
b - KNO3, (NH4)2SO4, NH4NO3, K;SO,.
B - (NH4)2SO4, NH;,OH, NH;NO3, (NH,),CO, (NH4)3PO4, NH4H,POy;

4. Buoniornyeckasi pojib a30Ta 3aKJIH0YAETCs B TOM, UTO:
A - a30T BXOJIUT B COCTaB OCJIKOB M XJIOpO(hUILIa;
b - a30T HE0OXOAUM IS OPTAHOB JBIXAHUS;
B - a30T BX0AUT B COCTaB KPOBHY;
I' - a30T BXOUT B COCTaB KOCTHOM M MBIIIICUHOM TKAHEH.

5. K amugabIM yIOOpEHHSIM OTHOCSIT:
A - coelMHEHHs, COAEPIKAIUe TPYIITY NH,":
b - coenunenus, conepxamme rpymmy NH;';
B - cmemannbie ynobpeHusi, cogepxaiiue kKapoamu;
I - coequnenust, conepkaiue rpynmny NH

Tema [IpousBocTBO PochopHBIX yHoOpeHUs
IIpumepsl

1. Hawubonsimee conepkanne PoOs HaxoauTcs B
A — dpocmyke;
b — nmpoctom cynepdocdare;
B — nBoitnom cynepdocdare;
I' — npenunurare.
2. JIns paznoxxenust GocGOpUTOB HE UCTIOIB3YETCS B YUCTOM BUE KHCIOTA
A — cepHasi;
b — dbocdopnas;
B — comsnas;
I' — a3oTHas.

3. JIBoiiHoii cynepdocdar sBisercs yao0peHuem
A — MHOTOKOMITOHEHTHBIM;
b — mpocThiM;
B — ypaBHOBemICHHBIM;
I" — n1BOMHEBIM.

4. HaulGonee JUIMTENBHBIM CPOKOM JCHCTBUS 00J1a1aeT yaoOopeHue
A — nBoitHOM cyniepdocdar;
b - pocmyka;
B — npenunurar;
I' - mpocroii cynepdocdar

5. Tepmmuueckoe oborarmienne GpochopuToB HAMPaBICHO HA
A- BBITOpaHUS OPTaHUICCKUX BEIIECTB;
b- ynanenue kapOoHATOB;
B — ynanenue xkapOOHATOB M BHITOPaHNE OPTaHHUYECKUX BEIIECTB;
I' — ynanenue ¢ropa.

Tema IIpou3BOJACTBO CIOXKHBIX YIOOpEeHHUs



[Tpumepsi

MuHepanbHbIe YI0OpEHHS - 3TO
A — opranuyueckue yaoopeHus;
b — GakTepuanbpHbIe YIOOpEHUS;
B — nckycctBennsie y1o0peHus;
' — TBepabIe ynoOpeHus.

K MI/IKpoy,Z[O6peHI/IHM HE€ OTHOCATCA COCANHCHUA

A — Menu;

b — cBuHIIA;

B — mapranna;

I' — 6opa.

B aMMOHMITHBIX yIOOpEHUSIX a30T MPUCYTCTBYET B BUJIC
A — NHgs;

b—NH>;

B - NH4+;

I' -NO3z~

KomrmuiekcHbIM y10OpeHreM sIBIsSIeTCs
A —cynbdaT Kanus;

b — xanuiinas cenutpa;

B— amMuaunas cenutpa;

I — XxT0pUCTBIN KaW.

. OCHOBHBIM KJIMHHBIM yJI0OOpEHUEM SIBIISETCS
A — CHUJIEBUHUT;
b — cynbdar kanus;
B — xapramur;
I' — XJIOpUCTBIN KaJIUI.

Kpurepun onenkn:
- OLICHKA «3aYTEHO)» BBICTABIISIETCS CTY/IEHTY, €CJIM KOJIWYECTBO MPaBHIBHBIX OTBETOB Oosiee 60%;

- OIICHKA «HEC 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM KOJUMYCCTBO IMPABUJIBHBIX OTBETOB MCHEC

60%.

1.2.2. KoHTposabHble 3aa4u 10 7a00paTOpHBIM paboTam
(HaumeHOBaHUE OYEHOYHO20 CPedCmsea)

Tunossle npuMepsl 3aaHUl
Tema OmnpenesieHUE BOJBI B ChITyYEM MaTepuase
Bapmuanr 1
3amanwre 1. JlaH cocTaB MarHe3uTa Ha BIIaKHOE BemectBo, Mac. %: SiO,— 0,07; Fe,O3— 0,02;

MgO — 40,20; CaO — 0,37; IIIII1- 53,10; H,O — 6,24. TpeOyercs nmepecynTarh COCTaB MarHe3uTa
Ha CyXOe€ BEIIEeCTBO.



Bapuanr 2

3amanue 1. [lan cocraB kaoimHaA Ha Cyxoe€ BemecTBo, Mac. %: SiO,— 43,95; Al,O3— 39,18;
Fe,Os— 0,45; CaO — 1,50; MgO — 0,62; IIIIII- 14,30. Bnaxxuocts 1%. TpeOyeTcs mepecunTath
COCTaB KaOJIMHA Ha BJIAKHOE BEIIECTBO.
Bapuanr 3

3aganue 1. Onpenenuts Maccy ChIPhEBOM CMECH BIAXXHOCTBIO 19%, mo-yueHHON (uibTp-
npeccoBanueM 5000 Kr cbIpp€BOT0 HIaMa BIAKHOCTBHIO 38%.
Bapmuanr 4

3amanue 1. U3Becten coctaB ¢dappopoBoli Macchl HAa BIIAKHOE BEIIECTBO, Mac. %: SiOp—
53,4; Al,O3— 20,25; Fe,03— 0,65; MgO — 0,21; CaO —0,79; Na,O + K,0— 3,75; IIIIII- 6,5; H20 —
14,45. Tpebyercs nmepecuntath coctaB (hapPopoBoii MACChl HA CYyX0O€ BEIICCTBO.
Bapmuanrt 5

3ananue 1. JlaH cocTaB CHIpBEBOM CMeCH IS MTOJIyYeHHUs TMOPTIIAHAIIEMEHTHOTO KIIMHKepa Ha
cyxoe BemiecTBo, mac. %: SiOy— 14,50; Al,Os— 3,72; Fe,O3— 2,59; CaO — 43,61; MgO — 0,72;
SO3— 0,21; TITII- 34,65. TpeOyeTcs nmepecynTaTh COCTaB CHIPHEBOM CMECH Ha BIIAYKHOE BEILIECTBO

(W = 20%).

Tema OHpG[[G.HeHI/Ie KOHOCHTpAIUKW KHUCJIOTHI IO €€ IJIOTHOCTU W HNPHUTIOTOBJICHHUE PACTBOPOB
KHCJIOTBI SaﬂaHHOﬁ IINIOTHOCTH

Bapuant 1

3aganue 1. CKONBKO HYKHO B3ATh KYMOPOCHOTO Macia KoHueHTparuend 96% HoSOs u cepHoit
KHCTIOTHI KoHIleHTpanued 64% H;SO4, uTo0br momyuuts 2800 Kr KUCIOTHI, coaepxkameid 92%
HzSO4 .

Bapmuanr 2

3aganue 1. TpeOyercs MmonyuyuTh KaIMHHYIO YyAOOpPUTENIbHYIO coiib ¢ cojepxkanueM 30% KO
NyTeM CMEIICHUsI XJopucToro kamusi ¢ coxepxanuem 92% KCl ¢ cuinbBHHHTOM, B KOTOPOM
coaepskutcs 22% KCI.

Bapuanr 3

3ananue 1. Ckonbko rpaMMoB 40%-HOTro pacTBOpa a30THOW KUCIIOTHI HY>KHO NMpHOaBuTh K 120 T
5%-Horo pacTBOpa a30THOM KUCIOTHI, 4TOOBI 0OpazoBaics 20% pactBop?

Bapmuanr 4
3amanne 1. Kakoa OyaeT MaccoBasi 107151 @30THOM KHUCTIOTHI B pacTBope, eciu K 40 M 96%-Horo

pactBopa HNOj3 (mnotHocTs 1,5 1/™Mi1) mpumuts 30 Mt 48%-noro pactBopa HNOj3 (mmotHocTs 1,3
r/™Mi)?



Bapmuanr S

3amanue 1. Omnpenenute maccy pactBopa NayCOs; 10%-ii KOHIEHTpallid U Maccy CyXOro
kpuctaioruapara Na,CO3ze10H,0, koTopble HY)XKHO B3sATh Il mpuroToBienus 540 r pactBopa
15%-i1 KOHIIEHTPAIIHH.

Kpurepun onenkn:

- - OIICHKA «3aYTCHO» BBICTABJISCTCS CTYACHTY, €CIIM 3a/iaya PEIICHa U JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKH;

- - OLICHKA «HE 3a4TEHOY» BBICTABJIACTCS CTYJCHTY, €CJIM 3aJiaya He pPellleHa MU pellcHa
HENPABHUILHO.

Tembl NMCbMEHHBIX Pa60OT
[TuceMenHbIe pabOTHl y4EOHBIM IUIAHOM HE MPEAYCMOTPEHBI.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 5

Ne

wn Bonpocsl k 3k3aMeny

1 XapakTepucTuKa W KIacCU(UKaLUs XUMHUYECKOrO ChIphsi. OCHOBHBIE CBIPHEBBIC
VCTOYHHUKH B TEXHOJOIMH HEOPraHMYECKUX BEIIECTB

2 | llpuHnMnuanpHasi TEXHOJIOTHYECKAst cXema OJI0Ka pa3JelIeHUs BO3IyXa

3 | PU3NMKO-XMMHUYECKHE OCHOBBI KOHBEPCUHM METaHA.

4 | IlppHIMIMaIbHAs TEXHOIOTUYECKAst CXeMa JIBYXCTYIIeHbYaTOl KOHBEPCUU METaHa

5 | [IpuHuunuanpHasi TEXHOJIOTHYECKask cXeMa CepOOUUCTKU MPUPOIHOTO ra3a

6 | Pu3uMKO-XMMHUYECKHE OCHOBBI KOHBEPCHH OKCHUJIA YIIIepoia

7 Paznnunblie cnocoObl KOHBEPCHH OKCHIA YTIIEpO/a.

8 | [IpuHuMIMaTbHAs TEXHOJIOTHYECKask CXeMa IBYXCTYIIEHbUATONH KOHBEPCHs OKCH/Ia
yriepoja.

9 | CnocoObl OYMCTKH KOHBEPTUPOBAHHOT'O ra3a OT OKCHA U IMOKCHJIA YTIIepoJa.

10 | KorBepcrnoHHBIE CTIOCOOBI MOTYYCHHSI a30TOBOIOPOTHON CMECH

11 | ®u3uko-xMMHUYECKHE OCHOBBI IIPOIIECCa CHHTE3a AMMHUAKa

12 | [puHnMnManpHast TEXHOJIOTHYECKAsl CXeMa CHHTEe3a aMMHUaKa

13 | ®u3uKo-XMMHUYECKHE OCHOBBI OKHCIICHHS aMMHaKa

14 | ®u3uKo-xMMHUYECKHE OCHOBBI IIPOLIECCa MMOJIyYEHHs a30THOM KUCIIOTBI.

15 | OcHOBHBIE CTaJIMH MPOU3BOJICTBA A30THON KHCIIOTHI

16 | XapakTepucTHUKa CEpHOI KHCIOTHI U ChIpbe JJIs €€ MPOU3BOJICTBA

17 | ®usnko-xuMUYECKHe OCHOBBI IIpoIiecca a0COOPIIMH B TEXHOJIOTHH CEPHOM KHCIIOThI

18 | TexHoJOTHsI TPOU3BOACTBA CEPHOM KUCIOTHI KOHTAKTHBIM CHOCOOOM

19 | AMMuayHbIi cioco6 MPOM3BOACTBA KAIBLIMHUPOBAHHOM COJIBI

20 | ®ocarHoe coipbe. Buapl. Ero moaroroska.

21 | [lonyuenue ocdopa 3MEeKTPOTEPMUUECKUM CIIOCOOOM.

22 | lomyuenne TepMuieckoil GochOopHOI KUCTOTHI

23 | [Ipou3BOACTBO AKCTPAKIUMOHHONW (POCHOPHON KHUCIOTHI CEPHOKUCIOTHBIM pa3ioKeHUEM
PUPOAHBIX (hochaToB

24 | CpoiictBa dochopa u ero coenqunenuii. [Ipumenenne dpocdopa u dpocdaros.

25 | DHeproTexHoIornyeckas cxema MpoOM3BOICTBA aMMHUAKa C pEKyIepamnnueil SHEPTHH CTa Ui
MOJTyYeHHUs] CUHTE3-Ta3a

26 | MunepaibHble ynoopenus. Ux kiaccuduxanus. ArpoxuMudeckas 3pGeKTHBHOCTb

27 | CpaBHHTEIbHAS XapaKTEPUCTHKA A30THBIX YA0OpEHHHA

28 | XapakTepucTUKa M 00JaCTH MPUMEHEHUS] aMMUAYHOM CENUTPhI

29 | IpuHnMnmampHasi TEXHOJIOTHYECKAs CXeMa MPOoIecca CHHTE3a aMMHAYHON CEJTUTPHI

30 | IIpousBoacTBo kapbamuaa. XapakTepucTuka kapbamuma. OOnactu NpUMEHEHUs,
TpeOOBaHMUS K KAYECTBY CHIPbSI.

32 | IlpuHuunuagbHasi TEXHOJOTHYECKasi CXeMa IMPOM3BOICTBA KapOamuia

32 | Bunsl ¢pochopubix ynobpenuit. Pocmyka

33 | ®u3uKo-XUMHUYECKHE OCHOBBI IIpoIlecca MoyIeHus cyrnepdocdara.

34 | IlpuHuunuanbHasi TEXHOJIOTHYECKasi CXeMa MoJiydeHus cynepdocdara

35 | ®Ou3uKOo-XUMUYECKHE OCHOBBI IOJydeHUs IBOWHOTO cynepdocdara




Ne
Bomnpocsl k 3xk3amMeHny
n/n
36 | CepHOKHCIIOTHOE pa3JIOKeHUE MPUPOAHBIX hochaToB
37 | TlpyHUMNHAaNbHAS TEXHOJIOTHYECKAs CXeMa MOJYyYCHUS IPSHUIUTATA
38 | IpuHnmnmambHasi TEXHOJIOTHYECKAsl CXeMa MoJTydeHus: aMModoca
39 | A30THO-KHCIIOTHAs iepepaboTka GocaTos.
40 | TIpon3BOACTBO KOMIUIEKCHBIX MHHEPAIBHBIX YI0OPECHUH.
41 | Xapaktepuctuka HUTpoaMModocku. CBOWCTBA CHIPs M COMYTCTBYIOIIUX MPOYKTOB.
42 | Ipouecc rpaHyIMpOBaHuUs B TPOM3BOACTBE MUHEPAIBHBIX YIOOPECHUI
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
NPOBeIeHHS
Cemectp . Kpurtepuu u HOpMbI OLEeHKH
MPOMEKYTOYHOM
aTTecTaluu
5 DK3aMeH (o BricTaBnsiercss  CTyIeHTy, eciu
HaKOMUTEILHOMY cTyneHT Habpan 85-100 GamwtoB
N COTJIUYHOY
pEUTHHTY) 10 MTOTY W3y4YCHHsI JUCIUTUINHBI
B CEMECTpe.
BricTaBnsiercss  CTyIeHTy, eciu
cryneHt Haopan 70-84 Gamnos 1o
«XOPOIIOY

UTOTY W3YYCHUS TUCIUIUIMHBI B
ceMecTpe.

BeicTaBisieTcss  cTyAeHTy, eciu
cTyaeHT Habpan 55-69 6aoB mo
UTOTY H3YYEHHs JUCIMIUIMHBI B
cemecrtpe.

«yZOBJIETBOPUTEIILHO»

BricTaBnsieTcss CTyIEHTY, €CiH
cTyaeHT HaOpan 0-54 6amioB 1o
UTOTY W3YYEHHUS IUCIHIUIMHBI B
CEMECTpE.

«CHEYHAOBJICTBOPUTCIIEHO»




8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

KosmnuectBo B
Tun (yueOHMK, yueOHOe .
HAYYHOI
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) Tox m3nanus ounoanorexe /
n/n MeToAu4YecKoe nmocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 AxmertoB T.I'. XUMHYECKask TEXHOJIOTHSI HEOPTaHUYECKUX 2017
BemecTB. Kuwnra 1 VYuebHoe mocobue 9BbC «Jlaaby
2 AxmetoB T.I'. XHUMHU4YECKask TEXHOJIOTHsI HEOPTaHUYECKUX 2017
BeuiecTs. Kuaura 2 YyebHoe rmocodue ObC «Jlaap»
3 Eropos, B. B. Heoprannueckasi 1 aHATUTUYECKAsT XUMHS YyeOHuk 2022 OBC «Jlanb»
8.2. lonoHuTEIBHAS IUTEPATYPA
KoanuectBo B
Tun (yueOHuk, yuedHoe .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOM4YecKoe mocodue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
3 Nabun A. I1. [IpoM3BOACTBO a30THOM KHCIIOTHI VYuebHoe mocodue 2013 9BC «Jlaap»
4 | Ipokogues B. 10. OCHOBBI TPOCKTHPOBAHHMS TIPOU3BOJICTB 2015
poxod P p p A YyeOHoe mocodue OBbC «Jlanb»
HEOPraHUYECKHUX BEIIECTB
5 | Uabun A. I1. CoBpeMeHHBIE MPOOJIEMbI XUMUIECKON Y4eOHoe mocodue 2011 OBC «Jlanb»
TEXHOJIOTMH HEOPTAHMYECKUX BEIIECTB




8.3. Ilepeuennr mpodeccuoHAIBLHBIX 0a3 TaHHBIX M MH(POPMANMOHHBIX CHPABOYHBIX
cucTemM
- TeopeTuueckne OCHOBbI XUMHYECKOI T€XHOJIOTHH

Kypuan my0naukyeTr cooOIlIeHHsI O HOBBIX TEXHOJOTMYECKUX Mpoleccax B oOpabaThiBaromiei
NPOMBIIIJICHHOCTH C TOYKHM 3peHus (yHIameHTanbHON Hayku. CTaTbu B KypHaje IOCBSIIEHBI
OCHOBaM TeIJIOMaccooOMeHa, MpoleccaM pa3fesieHus, MeK(a3HbIM SBICHUSIM, TEUEHUIO CBHITYYUX
MaTepHajoB, OMOTEXHOJIOTUH, ONTHMHU3ALMH, ABTOMATH3AIMK U YIIPABICHUIO, SKOHOMHUH SHEPIHH,
METAJIJIOB U CHIPbsl, 3alllUTE€ OKPYXKAIOIIeH cpeAbl U CMEKHBIM TemaMm. JKypHaa BXOIMT B
Ilepeuenr BAK u cucremy PHUHIN. [lna 3apeructpupoBaHHBIX Iosb3oBarenel Haydnoi
aJeKTpoHHOM Oubmmorekn (eLibrary) poctymeH monHOTEeKCTOBBIM apxuB ¢ 2011 roma:
http://elibrary.ru/contents.asp?titleid=8244

- WebofScience [DnexkTpoHHBIH pecypc]: MyIbTHIMCUUILIMHApPHAs pedepaTuBHas 0aza
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — Pesxum poctyma: apps.webofknowledge.com. —
3ari1. ¢ sKpana. — 3. pyc., aHriI.

- Scopus [DnekTpoHHBIH pecypc]: pedepatuBHas 6a3a ganubix. — Netherlands: Elsevier, 2004 —
Pexxum goctymna: scopus.com. — 3ari. ¢ 3kpaHa. — 3. pyc., aHri.

- Elibrary [OnexTpoHHbIi pecypc|: Hay4dHas d1eKTpoHHas oubnmmnoreka. — Mocksa: HOB, 2000.
— Pexxum nocryma: elibrary.ru. — 3aru. ¢ skpana. — SI3. pyc., aHri.

- SpringerLink [QaexTponHsIit pecypc]: [6a3a mannbix]. — Switzerland: SpringerNature, 1842.
— Pexxum nocryna: link.springer.com. — 3aru. ¢ skpaHa. — 5I3. aHri.

- ScienceDirect [DnmexkTpoHHBI  pecypcl]: KOJUTCKITHS AEKTPOHHBIX KHHT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocrtyma: sciencedirect.com. —
3ari. ¢ skpana. — 3. anri.

- 9BC "Jlanup" (mpaBa npunaanexxatr OO0 «93bC JIAHbY), norosop Ne 318 ot 22.04.2020
r. ¢ 07.05.2020 . mo 06.05.2021 1., moroBop Ne 452 ot 02.06.2020 1. ¢ 28.07.20 r. mo 27.07.2021 .
(mo ampecy http://www.e.lanbook.com) BkirouaeT B ce0si MOTHOTEKCTOBBIC 3JIEKTPOHHbBIE BEPCHU
BCEX KHHWT, BBINICIIINX B W3JATEIbCTBE, a TAK)KE KOJUICKIUH TOJTHOTEKCTOBBIX (hailJIOB APYrHX
u3zaTeNnbeTB. B 0aze mpenacTaBieHbl HE TOJIBKO yueOHbIe M3JaHMs, HO U HaydHas JIUTeparypa, a
TaK>Ke CIIOBapH.

- 3BC " IPRbooks" (mpasa npunamnexar OOO Kommnanus "A# [lu Ap Menua"), noroBop
Ne 468 ot 04.06.2020 r. ¢ 01.08.2020 r. mo 01.08.2021 r. (o aagpecy http://www.iprbookshop.ru )-
COJIEP)KUT Y4YEOHUKH U YydeOHble m0coOUs, MOHOrpapuu, MPOU3BOACTBEHHO-IIPAKTHUECKUE,
CIIPaBOYHBIC M3JaHUS, a TAKXKe JEJOBYIO JUTEpaTypy Uil MPAKTUKYIOMMX creruanuctoB. B ObC
BKITIOYEHBI W3JIaHHS 3a TOCIETHHE 5 JIeT MO TYMAaHWUTApHBIM, COIHAIBHBIM M AKOHOMHYECKUM
HayKaM, [0 OCTaJIbHBIM OTpaciisiM 3HaHus - 3a mociennue 10 ner.

- 9BC “ZNANIUM.COM?” (mpasa npunaiexxar OO0 “3HAHUYM?”), noroBop Ne 464 ot
04.06.2020 . ¢ 12.08.2020 r. mo 11.08.2021 r. (mo aapecy http://www.new. znanium.com ). B 6aze
MPEJICTAaBICHBl HE TOJBKO y4eOHBbIE W3JaHUS, HO W Hay4Has JHTepaTypa, a TakKe CIIOBapH,
CTIPaBOYHUKH.

- IBC “KoncyabTanT cryaenTa” (mpasa npunajexar OO0 «llomutexpecypc»), J0TOBOP
Ne 603 o1 20.07.2020 r. ¢ 01.09.2020 r. mo 31.08.2021 r. (mo aapecy http://www.studentlibrary.ru).
[Tonnucka Ha KOMIUIEKT «ApPXUTEKTypa U CTpouTenscTBO». gorosop Ne 604 ot 20.07.2020 r. ¢
01.10.2020 r. mo 30.09.2021 r. [Toanucka Ha KOMIUIEKT « JHEPTETUKAY.

- .Hayunas snektponHnas Oubnmoreka (mpaBa npuHamiexkar OO0 «PYHDby», norosop Ne
1274 ot 02.12.2019 r.). Ha mmarpopme Hayunoit snexTpoHHON OuOIMOTEKH (TIO amgpecy
http://www.elibrary.ru) Bce cTymeHTHI ¥ COTPYJAHHKH YHHBEPCHUTETa HMEIOT IocTyn K 98
MOJTHOTEKCTOBBIM HAYYHBIM JKYpHAJIaM.



http://elibrary.ru/contents.asp?titleid=8244
http://e.lanbook.com/
http://www.iprbookshop.ru /
http://www.elibrary.ru/

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (mata, HOMep, CPOK ACHCTBHUA)
1 | Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JeHCTBUS - OECCPOYHO
2 | Office Standard Jorosop Ne 727 ot 20.07.2016r., cpok
JeHCTBUS - OECCPOUHO

8.5. Onucanue MaTepHaJIbHO-TEXHHUYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEHUS
00pa30BaTeILHOIO MPoOIecca MO TUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKHUX H
Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
/Nl | MPaKTH4YeCKUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIlleHU J1JIs1 CAMOCTOATENbHOM
padoThI 00yuaOIUXcsi (HOMep ayIUTOPHH)
Jlaboparopusa «TexHonmorusi opranuueckux | CToiibl nabopaTopHbIe OCTPOBHBIE
coequHeHUI». YyeOHas ayauTopus Uid | GU3NYECKUE; Crousl OCTPOBHBIE
npoBeAeHus 1abopaTopHbix padot. (A 311) XUMHUYECKHUE; TIOJIKU JIJI1 MOCY/bl; MOWKH ;
Cronel  nmaboparopHble Cronsl
nuchMeHHbIe; mKad BeITsDKHON 1500111B;
mkapsl  cymmiapHeld - WS31  ;  Oans
BOJISTHAsI MHOTOMECTHass ;  IIeub
MydenbHas .; IUIMTKA BJICKTPUYECKas;
1 MarHuTHas Memanka ., tepmoctar VTS;
anmapat Uid OINpeleleHHs] TeMIepaTypbl
BCIIBIIIKH, nabopaTopHas
peKTH(UKALlMOHHAs KOJIOHHA ; BECHI
AHAJTUTHYCCKHUC BJIP200 ; BECHI
anektponusle  HL100  ;  mraTusel
nmabopaTopHbIe ; TaOypeThl JIa0OpaTOpHBIE
;  CTyT; XUMHYECKas T0CYyna,JocKa
MeJOoBasl.
Jla6oparopuss  "[Ipoueccsl u  anmapatbl | CTonbl ydeHHdeckue MOHOOJI0kH, CTOJbI,
3alUThI OKpYKaroIIen cpeibl". CTyJbsl, JOCKa ayAauTopHas (MesioBas),
VYuebHas  ayauTopus AN IPOBEAEHUS | MPOEKTOP, HOYTOYK, 3KpaH IEepPEeHOCHOM,
3aHATUN CEMUHAPCKOIO THIA. YCTaHOBKA TEXHOJIOTMYECKOT0 KOMILIEKCa,
VYuebHas  ayauropuss  JUIL  KypPCOBOTO | MO3BOJISIIOIAS CHU3UTH PACHpPOCTPAHEHUE
MPOEKTUPOBAaHMS  (BBIOJHEHHUS] KYPCOBBIX | a3pOJUCIEPCHOMN CUCTEMbI B
2 pabor). IIPOCTPAHCTBE., YCTAHOBKA, MO3BOJISIOIIAS
VYyeOnast ayautopust Ui TPOBEICHHS | CO3/1aTh adPOJAMHAMUYECKYIO TATY
TPYMIOBBIX u WHIUBUIYaIbHBIX
KOHCYJIbTAIINI
VYuebHas  ayauTopus AN IPOBEACHUS
3aHATUN TEKyIIero  KOHTPOJs U
IIPOMEXYTOUHOM arrectaiuu. (A 409)
3 | [lomemenne it caMoCTOSATENBHONH paboThl | CTONBI, CTYIIbS, KOMIBIOTEPHI
obyuaromuxcs (I'-401)




HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NpaKTHYeCKUX U JJaGOpaTOPHbIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
VYyeOnass ayautopuss g npoBeneHus | CToibl y4EHUYECKHE JIByXMECTHbBIE
3aHATHHA  JIGKIIAOHHOTO  TuMa. YueOHas | (MOHOOJOKH), CTOJ TIPEMOAaBaTEeIbCKUIA,
aymuTOpUsl Ul  TIPOBEINCHHUS  3aHSATH | CTyl — MpenojaBaTelbCKUi  ,  JTOCKa
CEMHHApPCKOro TUNa. YueOHas ayuTopus 1Jid | ayAUTOpHas (MeJloBas).
4 | KypCOBOrO IPOEKTHPOBaHUS (BBINOJIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauTopus IJis
MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYJbTallMii. Yd4eOHas ayauTopus JUis
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIS U
IIPOMEXYTOUHOM arrectaiuu ( A 215)
YyeOnass ayautopuss g npoBeneHus | CToibl y4EeHUYECKHE JIByXMECTHbBIE
3aHATUHA  JIEKIUOHHOTO  Tuma. YyeOHas | (MOHOOJOKH), CTOJ IIPENoAaBaTeIbCKUM,
aymuTOpUs ULl TIPOBEINCHHUS  3aHATHIA | CTyJll — MpenojaBaTelbCKUA  ,  JTOCKa
CEMHHApPCKOro Tuna. YueOHas ayiuTopus Ui | ayAUTOpHAsI (MenoBas), Tabynua
5 | KypcoBOro npoeKTUpOBaHusA (BhINONHEHHMA | Menneneesa .

KypCOBBIX paboT). YueOHas ayauTopus i
IIPOBEJEHUS TPYNIIOBBIX U MHIUBUAYAJIBHBIX
KOHCYJbTallMi. Y4eOHas ayauTopus JyIs
IIPOBEJEHUS 3aHATUH TEKYLIEr0 KOHTPOJIA U
npoMexyTouHoil arrectaiuu (A 306)
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