Padouasi nporpamMmma qucHuIUIMHbI (MoayJis) « TexXHoI0rusi HeOPraHM4eCKHX BellecTB:
KATAJUTHYECKHE NPOLECCh]», BKIIYAINIAS OLlEHOYHbIe H MeTOIMYecKHe MaTepHaJIbl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -
IIpodeccronanpHBIC - INK-3. CmocobeH  OCyIIeCTBIATH
TEXHOJIOTUYECKUI nporuecc B

COOTBETCTBUM C PpPCTIIAMCHTOM U
HCIIOJIB30BaTh TCXHUYCCKUE CPEACTBA

IS H3MEpEeHuUs OCHOBHBIX
napaMmeTpoB TEXHOJIOTUIECKOT0
mpouecca,  CBOHCTB  ChIpbS U
POIYKLIH

- ITIK-4. Criocoben pa3pabarbsiBaTb U
BHEZIPATH WHHOBALIMOHHBIE
TEXHOJIOTHYECKHE  IPOLIeCCHl B
TEXHOJIOTUH HEOpPraHNYeCKUX
BEIIECTB

1.2. KomnereHUMM ¥ HWHAUKATOPbI MX JAOCTH:KEHHMs, (OPMHPYEMbIX JHCHMUILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon
HHIUKATOPA Copep:xxanue HHINKATOPA KOMIIETCHIINH
KOMIIeTeHI[UH
KOMIeTeHINH
I1K-3 IK-3.1 Ilonumaer nOpPSOOK OpraHu3alyy, I[UIAHUPOBAaHUS M IIPOBEICHUS
TEXHOJIOTHYECKOTO IPOIEcca M OCYHIECTBISET €ro, B TOM YHCIE C
UCIIOJIb30BAaHUEM TEXHHUYECKUX CPE/ICTB
MK-3.2 OcymiecTBisieT H3MEpPEHHs OCHOBHBIX MapaMEeTPOB TEXHOJIOTMYECKOTrO
po1ecca, CBOUCTB CHIPbsl M NPOIYKIIIH
IK-3.3 [IpuMeHsICT OCHOBHBIC TMPUHIMIBI, METOABI M (OPMBI  KOHTPOJIS

TEXHOJIOTHYECKOTO TIpoliecca M KadecTBa NPOJYKIMH, OLEHHWBAET W
HHTEPIPETHPYET MOTyUEHHBIE Pe3yIbTATHI

I1K-4 IK-4.1 [IpumensieT 3HaHUS M0 XUMHHM U TEXHOJOTMH HEOPTaHWYECKUX BEIIECTB,
TEOPETHYCCKHE OCHOBBHI TEXHOJIOTHYECKHAX IPOIECCOB  IMONTyYCHHUS
HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB M TOTOBBIX NMPOAYKTOB Ha
UX OCHOBE, HOpPMAaTHBHBIE TpeOOBaHMS, NpENbSBISEMbIE K UX
MPOM3BOJICTBY M O0OPOTY, M PELICHUs] MHBIX 33/1a4 NPOM3BOACTBEHHON
JIeSITeNIbHOCTH

[1K-4.2 Pa3pabatbiBaeT u BHeIpsiET HHHOBAIIMOHHBIE TEXHOJIOIHYECKUE TPOLIECCHI
B TEXHOJIOTMH HEOPTAHWYCCKHX BEIISCTB

1.3. Pe3yabTarhl 00y4eHusi 0 JMCHUIJINHE (MOLYJII0)
Heap wu3ydyeHuss IUCHUILIHHBI (MOAYJisl) — TMpHOOpeTeHHE OOYYAIONIMMUCS 3HAHWA |
KOMITETCHIIMM B 00JIACTM TEXHOJIOTHM HEOPTaHWYECKHX BEIIECTB, BKIIIOYAs KaTaTUTHYCCKUE
MPOIIECCHl U MX OCOOCHHOCTh B TEXHOJOTHU OCHOBHOTO HEOPTaHUYECKOTO CHHTE3a, a TAKXKE
n3ydeHue (HU3MKO- XUMHUECKUX OCHOB U (haKTOPOB, BIMSIONIMX HA HEOPTAHUYECKUE TTPOIIECCHI.
B pesynbrare n3ydeHus: AUCHUTLTHHBI (MOYJIs1) OOYYAIOIHIACS TOJIKECH
3HATD:
L OCHOBHBIC IIOHATHUS TCXHOJIOTUH HCOpI‘aHI/IquKI/IX BCIICCTB MW KaAaTAJIUTHYCCKHUX
MIPOIIECCOB, MPEACTABICHUH O €€ OTIIMIYUTEILHON 0COOCHHOCTH;
° OCHOBHBEBIC 3aKOHOMepHOCTI/I TCXHOJIOTUHU HGOpFaHI/I‘-IGCKI/IX BCIICCTB U OCHOBHBIX
HEOPraHUYECKUX MPOJIYKTAaX CBA3AHHOTO a30Ta U CEPHOM KUCIIOTHI
yMeTh:
® HCIOJb30BaTh METOIBI HCCIICNOBAHHUS W OMNPEACIICHHUS TapaMeTpPOB IPOIIECCOB
OCHOBHOT'O HEOPTAHMYECKOTO CHHTE3;




aHAJM3UPOBaTh B3aMMOCBS3b TEXHOJIOTMYECKHUX MapaMeTpoB U  3(ddexTuBHOCTH
Ipolecca U KauecTBO MPOTyKIUY;

MIPOBOAMTD FKCIIEPUMEHTHI 10 3aJJaHHBIM METOJUKAM;

aHAIIM3UPOBATh PE3YJIbTAThl IKCIIEPUMEHTOB;

BJAJ1€Th:

MCTOAaMH KAQYCCTBECHHOI'O U KOJIMYCCTBCHHOI'O aHaJIn3a HCOPTaHNMYCCKUX BCIICCTB,
MCTOAaMU TCOPCTUUCCKOIO MU OSKCICPHUMCHTAJIBHOI'O HCCICOAOBAHUA TCXHOJIOTHMYCCKHX
MMponeCCOB MPOMU3BOACTBA HCOPraHUYCCKUX BCUICCTB U MATCPHUAJIOB,

MCTOAaMHU OIPECACICHUA TMMapaMCTPOB MATCMATHUYCCKUX MO}IGJ’IGf/i TEXHOJIOTHYCCKHNX
armapaToB IO SKCIICPUMCHTAJIbHBIM JTaHHBIM.

2. O0beMm, CTPYKTYpA U cOiepKaHUe JUCUMIINHBI (MO1YJIs1)
2.1. O0beM QM CHUILIHHBI (MOYJIs1)

Buowt yueonoit pabomut Dopmut 00yuenun
Ounan
OO01IAasi TPYI0EMKOCTD: 3aUCTHBIC CAMHHUIIBI/TaChI 4/144
KonTakTHas padora: 96
3aHATHSA JIEKIIMOHHOT'O THIIA 48
3aHATUSA CEMUHAPCKOro TUIA 48
KoncyabTanuu 0
IIpomesxkyToUYHasi aTTeCTALUS 9K3aMEH
CamocrosiTesnnasi padora (CP) 48

2.2. Tembl (pa3menbl) AUCUMIUVIMHBI (MOAYJsI) € YyKa3aHMeM OTBEJIEHHOr0 Ha HHMX
KOJIMYeCTBa 4acoB 1o ¢popMam 00pa3oBaTeibHOM 1eSITeJILHOCTH
Ounasa ¢hopma odyuenusn

Ne
n/n

Buabl yueoHoii padoTsl (B yacax)
KoHTakTHas pa6oTa

HaumeHnoBanue TeM
3angTus

(pa3aesioB) 3aHATHSA CEMHHAPCKOIO THIIA CP
JICKIINOHHOT'0 THIIA

JI HHbIe 113 C JP HHbIe

DU3UKO-XUMUYECKHE 16 0 16 0 0 0 16
OCHOBBLI M TEXHOJIOI'MH
MPOLIECCOB  PA3/ICICHUS
Tra30BbBIX cMmecei
CIOKHOIO COCTaBa M
CHHTE3a MIPOJIyKTOB
OCHOBHOTO
HEOPTraHUYECKOTO
CHHTE3a

OcobeHHOCTH 16 0 16 0 0 0 16
anmnapaTypsl u
TEXHOJOTHYECKOTO
odopmiienne
MPOIIECCOB
HEOPraHUYECKOTro
CUHTE32

Pemenus 16 0 16 0 0 0 16
JKOJIOTHYECKHUX
npobJieM  TEXHOJOTUHU
OCHOBHOTO
HEOPTraHUYECKOTO
CHHTE3a

Ilpumeuanusn:
JI — nexuum, [13 — npakruueckue 3anstus, C — cemunapsl, JIP — nadopatopusie padorsl, CP — camocrositensHast

pabora.

2.3. Conep:xxanue QUCHMIUIMHBI (MOAYJIfl), CTPYKTYPHPOBAHHOE MO TeMaMm (pa3aejnaM) M
BHUJIaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

| Ne | HaumeHoBaHue TeM (pa3feson) | Conep:xkaHue JeKIMOHHOIO Kypca |




n/n

OU3NKO-XUMHYECKHE OCHOBBI M
TEXHOJIOTUH HPOLIECCOB
pazfereHHss — Ta3oBBIX  cMecei
CIIOKHOTO COCTaBa M  CHHTE3a
MPOIYKTOB OCHOBHOTO
HEOPraHWYeCKOro CHHTE3a

[Mpotiecchl OYMCTKYU ra30BbIX NOTOKOB OT BPEAHBIX MPUMECei
Karanuruueckoe THIPUPOBAHUE u JICTHIPUPOBAHUE
CepOOPraHUYECKUX COCTUHECHHIA.

Karanutuueckass O4HMCTKA OTXOJSIIMX Ta30B OT OKCHAA a30Ta H
CepBHlL.

A}ICOp6I_[I/IOHHBIC METOAbI OYUCTKH U PA3JACIICHUA I'a30B
AncopOIoHHast  OCylika Ta30B. AJCOpOIMOHHAs  OYHCTKA
OTXOMSIIMX Ta30B OT OKCHAOB YIJepoja, ceppl M a3oTa.
OCOOCHHOCTH TEXHOJIOTHM W ammaparypsl aJCOPOLMOHHBIX H
KATAJTMTUYECKHUX MTPOIIECCOB OUMUCTKU M Pa3JIeICHUS a30B.
AGCOpOeHTBI U MX XapaKTePHCTHKAa — BOJA, PACTBOPHI MICIOUCH,

aMMHUaK, OpraHuvecKue pacTBOpUTENH: aMUHOCTIHMPTHI,
METHIIIMATAHOIAMUH U 1p. AOCOpOLMOHHAS OYHCTKA Tra3oB OT
OKCHJIOB yriepoaa, COEIMHEHUN CEpBIIO. Ouuncrka

TEXHOJIOTUYECKHUX Ta30B OT COSAMHEHUIN CEJIeHa U MBIIIbSIKA.
KprnorenHsie  mpomeccsl  OYHCTKM W Pa3/ielNeHusl  ra3os,
TepMoAMHAMHKa Tmporecca. [lomydeHme as3ora, KHCIOpoAa U
CHHTE3-Ta30B KPHOTEHHBIM METOJIOM.

Heopranmueckue cHHTE3bI Ha OCHOBE T'a30BOTO CHIPHS

CuHTe3 aMMHUaka

DuU3UKO-XUMUYECKUE OCHOBBI cHHTe3a. KaramuzaTopsl cUHTE3a
aMMuaka, WX CBOWCTBA M METOJbI TMOJNyYeHHUs. TeXHOJOTHS
npouecca. OCOOCHHOCTH JHEPrOTEXHOJOTMU TIPH  IMOJY4YECHHH
amMMmuaka. Pacduer m aHamM3 MaTepHaNbHBIX W TEIUIOBBHIX OalaHCOB
TEXHOJIOTHIECKOM CXeMBbI CHHTE3a aMMHAaKa.

TexHomorust pa30aBICHHOW a30THON KHCIOTHI
OU3NKO-XUMHUYECKHAE OCHOBHI IIpoIlecca MOTydeHHs pa30aBICHHON
a30THOM kucioThl. OkuciieHus: amMmuaka. Katanuzaropsl npoiecca,
HX 0COOCHHOCTH U CBOMCTBA. MeXaHM3M KaTaJln3a.

Oxucrnenue okcuaa a3ora. PaBHoBecHe M KMHETHKA MpoIecca.
AOGCopOIHUs OKCHIOB a30Ta C MOJyYCHHEM Pa30aBICHHOW a30THOM
KACIHOTHL. XuMH3M Tmporiecca. OOOCHOBaHHE TEXHOIOTHIECKHUX
pPESKMMOB CTaauii OKHCIEHUS OKCHAA a3oTa W abcopOmmm
MOJTYYCHHBIX MPOYKTOB.

[IpombIIeHABIE arperaThl MPOMU3BOJACTBA Pa30aBICHHON a30THOM
KHUCJIOTHI, MX KJIACCH(HKANUSA M0 TEXHOJOTHMYCCKHM MapaMeTpam.
TexHonoruueckue CXEMBI IPOLIECCOB. OcobenHocTi
SHEPTOTEXHOJOTUH MPHU MPOU3BOACTBE a30THOU KHCIOTHI.
TexHoyI0rusl KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI.

OCHOBBI KOHIICHTPHPOBAaHUS pa30aBI€HHON a30THOH KHCIIOTHI H
OpsMOil  crmoco®  ToNydeHHWs  KOHIICHTPHPOBAHHOW — a30THOM
KHCIOTH. TEeXHOIIOTHYECKHE CXEMBI U allllapaTypHOe 0pOpMIICHHE
MIPOIIECCOB.

TexHoNnOrMM  MOJEPHU3UPOBAHHBIX  IMPOIECCOB  pa3jelieHus
ra3oBBbIX CMECEH CI0XKHOTO COCTaBa U CUHTE3a MPOAYKTOB
TexHonorust cepHO KMCIOThI

KoHTaKTHBI METOA MPOHU3BOJACTBA CEPHOW KHUCIOTHL. OCHOBHBIE
CTaJIuy Iporecca.

[Tonyuyenue quokcua cepel.

OKuClIeHHe JNHUOKCHIA Cephl B TpUOKcHA. DU3NKO-XUMHYECCKHE
OCHOBBI TIpoIIecca.

KaranuzaTopsl OKuCaeHHS, UX CBOMCTBA U METO/BI MOJTYUYEHHUSI.
AOcopOrust  Tpuokcuaa cepbl. XuMH3M mporecca. [IpuHIUmbI
OpraHM3allMi TEXHOJOTHH abcopOImu TpUOKcHaa cepbl. IlyTu
HHTCHCU(DUKAIMHA CEPHOKHUCIOTHOTO MPOU3BOICTBA.

[lonyuenne CepHOH KHUCIIOTBI METOJIOM JIBOITHOTO
KOHTaKTUPOBaHUSA U ABOWHOM abcopOrmm (JIK-J1A).

[TonyyeHnre aMMUa4HOMN CETUTPBIL.

OU3NKO-XUMUIECKHE OCHOBBI mporiecca, My TH
KOH/IUIIUOHUPOBAHUS M MOJUQDUIMPOBAHUS CEIUTPBI C IMEIBIO
YCTpPaHEHHUsl CJIEKMBAEMOCTH M CHHUXKEHHsI B3PBIBOONACHOCTH.




TexHOIOrMYeCKne CXEMbl CHHTE3a CEJIUTPbl M TIPaHyJUPOBaHHUS,
amnmaparypHoe opopMIICHHE MPOIIECca U OCHOBHBIC arllaparhl.
TexHounorus cynbhara aMMOHUSL.

Crioco0bl cuHTE3a, (U3UKO-XUMHUYECKHE OCHOBBI TEXHOJIOTHH W3
aMMHaKa, COIEpIKaIIerocss B KOKCOBOM ra3e M HaJCMOJBHOHN BOJE.
TexHOMOTHYECKAs CXeMa ¥ OCHOBHBIC aIlapaThl.

Cunre3 kapbamuia (MO4YEBUHEI)

DU3NKO-XMMHYECKHE OCHOBBI CHHTE3a MOYEBHHBL. METOIBI
PELUPKYISIMA aMMHaka W JWOKCHAA yriepoaa. TexXHOJIOTHs
Hpouecca C XHNAKOCTHBIM peHI/IKJ'[OM. CTpI/IHHI/IHF — npouecc
TOJYYCHHS MOYCBHHBL.

OcobeHHOCTH ~ ammapaTypel U

TEXHOJIOTHYECKOI'O

odopmiienne

ImpoueccoB HEOPraHn4CcCKOro

CHUHTEC3a

BapuaHTBl peanu3ali MPOLECCOB TEPMHYECKON IepepadoTKh
BEILIECTB

BapunaHThl TEXHOJIOTMYECKOH pealln3aliy MPOLECCOB TEPMUIECKON
nepepabOTKH BEIIECTB M MX CPaBHEHHE IO CTEICHH H3BJICUCHUS
LEJNeBOro NpPOJYKTa, 3arparaM ¥ BO3MOXKHOCTU YTHWIM3ALHUU
0TX0JI0B. XapaKTepUCTUKa OCHOBHBIX aIlapaToB.
KoOHCTpYKTHUBHBIE OCOOCHHOCTH 3JIEKTPOIHM3EPOB UL PA3IIOKEHHS
BOJIHBIX XJIOPHJIOB.

[TyTH CHIDKCHHS SHEPreTUUECKUX 3aTpar.

Odopmienre  ancopOLMOHHBIX — HpoueccoB. KOHCTPYKTHUBHBIE
0co0EHHOCTH a/1copOepoB.

Texunonornyeckoe odopmiieHHe aJCOPOLMOHHBIX HPOLECCOB.
KoHcTpykTuBHBIE 0COOCHHOCTH ancopOepoB. KOpOTKONMKIOBBIC
Oe3HarpeBHBIC YCTAaHOBKHA. AOCOPOIIMOHHBIE IPOIECCH OYUCTKH
CHHTE3-Ta3a OT JHUOKCHUJIOB YIJIepoa.

TexHONOrMYecKHe CXEMBl CHHTE3a aMMHaka W OCOOCHHOCTH
00opymoBaHUSI.

TexHoyornyeckue CXeMbl CHHTE3a aMMHaka U MPOAYKTOB Ha €ro
OCHOBE M 0COOCHHOCTH 000y IOBaHHSI.

KoHCTpYKTUBHBIE ~ OCOOEHHOCTH  OCHOBHOTO  00OpYJIOBaHHs
MPOM3BOJICTBA A30THOM KUCIIOTHI U Cyib(daTa 1 HUTpAaTa aMMOHHSI.
OCOOeHHOCTH TEXHOJIOTHM M OCHOBHBIE OOOpYIOBaHUS CHHTE3a
Kapbammia

Pemenus sxomormyeckux l'IpO6J'ICM

TCXHOJIOTHHU

OCHOBHOT'O

HCOPraHN4eCKOro CUHTE3a

OCHOBHBIE OKOJOTHYECKHE TMPOONEeMBI M WX pEIIeHHe IpH
MOJTy4€HHH BOAOPOJa U CHHTE3-Ta30B.

Pemiennst 9K0JIOTHYECKUX TPOOJIEM TEXHOJIOTUH HEOPTaHHMYECKOTO
BEILECTB

OCHOBHBIE 3KOJIOTHYECKHE MPOOIeMBl W UX pelIeHHe MpH
MOJTy4€HHU BOAOPOJA U CHHTE3-Ta30B.

[TpoGemMbl 3KOJIOTMH TpPU CHUHTE3€ HEOPTaHWYECKHX BEIIECTB.
ITpoGmemMbl OXpaHBI OKpPYKAIOIIEH Cpenpl 3IEKTPOXUMHUYECKUX
Ipou3BOCTB. IIpoOIeMbI SKOJIOTHH ITPU CHHTE3€ aMMHAKa.
[TpoGnembl 3arpsi3HEHHsT aTMOC(epbl OTXOAALIMMH Ta3aMHu IpH
MPOM3BOJICTBE Pa30aBICHHOW M KOHLEHTPUPOBAHHOW a30THOM
KHCJOTBHI.

[IpoGnembl 3arpsi3HEHUsT OKPYXKAIOMIEH CcpeAbl MPHU TOJTYYCHUU
CEPHOM KUCJIOThI U IIyTH UX PELICHHUS.

JleTokcuKkamys OTXOSIIMX Ta30B W OYMCTKA CTOYHBIX BOJ B
HEOPraHUYECKOM ITPOM3BOACTBE.

Ouncrka BBIOPOCHBIX T'a30B B MPOM3BOJCTBE CBS3aHHOTO a30Ta U
cepHOM KHUCIOTBL. OUHCTKA JKUAKUX CTOKOB B IPOH3BOJCTBE
a30THBIX YyAOOpEeHMH M OC@KAEHHBIX KaTaJH3aToOpoB  JUIs
KaTQJIUTHYECKUX IPOLECCOB IPOM3BOJACTBA  HEOPIaHUYECKUX
BCIICCTB. Ounctka OTXOOAIINX Ta30B W NPH BOJOIOATOTOBKE
IIyTeM O30HUPOBaHHS. TepMOAECTPYKIMSI OCTATOYHOTO O30HA Ha
CTauX (PMHHUIIHON OYMCTKH BBIXJIOITHBIX Ta30B.

Copep:kaHue 3aHATHII CEMHUHAPCKOTO TUIIA

HaunmenoBanue TeM (pa3/ieioB)

Tun Coz[epmalme 3aHATHH CEMHUHAPCKOI0o THIIA

DU3NKO-XUMHYCSCKHE

OCHOBBI n

TCXHOJIOTMU MPOLCCCOB pa3aACICHUA

13 | OcHOBHBIE (UBUKO-XMMHYECKIE CBOWCTBA HCXOIHOTO
CBIPbS




ra30BBIX CMECEH CII0KHOI'O0 COCTaBa
U CHHTE3a IPOAYKTOB OCHOBHOTO
HCOPraHNv4CCKOIro CMHTE3a

CrpykTypa MpOH3BOJICTBA W TMOTPEOJICHHUS NPOLYKTOB
HEOPraHUYeCKOTro CHHTE3a
CrpykTypa OpOU3BOJACTBA M MOTPEOJICHUS MPOIYKTOB
HEOPraHUYeCKOr0 CHHTE3a

HCOPraHUYCCKOTro CUHTE3a

2. OcoOeHHOCTH anmnaparypsbl u 113 PacueT KpHOT€HHBIX TPOLIECCOB Pa3/IEICHNUs Ta30B
TEXHOJIOTHYECKOTO odopmiicHHE Pacuet paBHOBECHBIX COCTaBOB ra30BBIX CMeCEi
MPOIIECCOB HEOPraHUYeCKOro DU3UKO-XUMUYECKNE OCHOBBI KOHBEPCHH TMPUPOTHOTO
CHHTE3a ra3a BOJISIHBIM ITapOM U KUCIOPOJIOM

Pacder cocTaBoB KOHBEPTHPOBAHHOTO Ta3a

CocTtaBel W CBOWCTBA KaTaJH3aTOPOB JBYXCTaIWHHOMN
KOHBEPCUH METaHa

Pacder n aHanmm3 mMatepHanbHBIX W TEIUIOBBIX OaJaHCOB
TEXHOJIOTHYECKOW CXEMbl CHHTE3a aMMHaKa

3. Pemennst sxonorndeckux mnpodiem | II3 | Pacuer yctaHOBOK OCYIIKM BO3IyXa
TEXHOJIOTHHU OCHOBHOTO Pacuer ycTaHOBOK OYHCTKM MPHPOJHOTO Ta3a OT

CEpPHUCTBIX COEUHEHUN
Pacuer ycTaHOBOK OYMCTKM OTXOZSIIMX Ta30B OT KUCIBIX
KOMIIOHEHTOB

Conep:kaHue caMOCTOSITE/ILHOUH PadoThI

13?[ HaumeHoBaHue TeM (pa3iaesion) Conep:kanue caMOCTOSITETbHOI PadoThI

1. OU3NKO-XUMUYECKAE OCHOBBI U | M3ydeHHWe IEKIMOHHOTO MaTepuaia, IOATOTOBKa K 3aHITUAM
TEXHOJIOTUU MPOLIECCOB | CEMUHAPCKOTO THIIA, O03HAKOMJIEHHUE u nmpopaboTka
paszencHus ra3oBBIX cMecel | peKOMCHIIOBAHHOW  JIUTEpaTtyphl, paboTa ¢  3JICKTPOHHO-
CIIOKHOI'O C€OCTaBa M CHHTe3a | OMOJIMOTEYHBIMU CUCTEMAMU
MIPOAYKTOB OCHOBHOTI'O
HEOPTraHMYECKOTO CHHTE3a

2. OcobeHHocTH anmnapaTypsl u | U3ydeHne JIEKIMOHHOTO MaTepHaja, MOJrOTOBKA K 3aHSTHUSIM
TEXHOJIOTHYECKOTO  OopMIIeHHE | CEMHHAPCKOTO THIIA, 03HAKOMJIEHHE u nmpopaboTka
MPOIICCCOB HCOPTaHUYECKOTO | PCKOMCHIOBAHHOM  JIUTEpaTypbl, paboTa ¢  BJICKTPOHHO-
CHHTE3a OMOJIMOTEYHBIMH CUCTEMAMU

3. Pertenust sxonorndyeckux mpooOsiem | M3yueHue JIEKIIMOHHOIO MaTrepuala, IOArOTOBKA K 3aHITHAM
TEXHOJIOTUH OCHOBHOI'O | CEMHHApPCKOTO THIIA, O3HAKOMJIEHHE i npopaboTKa
HEOPraHUYeCKOro CHHTE3a PEKOMEHIIOBAaHHOW  JIUTEeparypbl, pabota ¢  3JIEKTPOHHO-

OMOJMOTEYHBIMH CUCTEMAMK

3. OnleHOYHbIE MATEPHAJIBI /JIsi MPOBeAeHUs] TEKYIero KOHTPOJIA ycneBaeMocTu (B TOM
yucje PpyO0esKHOro) M MPOMEKYTOYHOH aTTecTauvud O0y4alumuxcsl M0 JINUCHUILIHHE

(Moay.J10)

[Mo nuctuminHe (MOIYNIO) MPEXyCMOTPEHBI CIEAYIOIIKWE BUIABI KOHTPOJS KadecTBa

OCBOCHUA:

® TEeKYLIMH KOHTPOJb YCIEBAEMOCTH (B TOM YHCIIE PYOESIKHBIN);

® [IPOMEXYTOYHAS aTTeCTalus 00YJaromUXCcs N0 AUCHUILUIUHE (MOIYJIIO).
3.1.1. OueHo4yHbIe MaTePHAJIbI 1Sl IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH (B TOM
yucJie py0e:KHOro) no JMcuMIuinge (MoayJir)

Ne | Konrposmpyembie TeMbl (pa3/esibl)
n/n

HaumeHOBaHME OLIEHOYHOTO CPEACTBA

OCHOBHOI'O HCOPraHMYECKOIro CHHTE3a

1. DU3UKO-XUMUYECKHE OCHOBBI M TEXHOJIOTMM | YCTHBIN onpoc. Penienue 3anay
MPOIIECCOB  pa3feNieHHst  Ta30BBIX  cMeceil
CIO)KHOTO COCTaBa H CHHTE3a MPOAYKTOB

OCHOBHOI'O HCOPraHMYECKOIro CHHTE3a

2. OCOOCHHOCTH ammapaTrypbl U TEXHOJIOTUYECKOTO | YCTHBIN onpoc. Pemenne 3aqaq
odopmicHHe MIPOIIECCOB HEOPTraHMYECKOTO
CHUHTE3a

3. Perienust 3KOJOTHYECKUX TPOOJEM TEXHOJOTHH | YCTHBIN onpoc. Pemenue 3amay

3.1.1. TunoBbie KOHTPOJbHBIE 3aJAHUS
YcTHBII onpoc

1. Pa3znmenenue Bo3myxa aicOpOIMOHHBIM METOIOM C TIOJIYYCHHUEM KHUCIIOpO/Ia.
2. PazneneHue BO3ayxa aJICOPOIIMOHHBIM METOIOM C MOTYYSHHEM a30Ta.
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ITpuMeHEeHnEe HU3KOTEMIIEPATYPHBIX IIPOLECCOB B HEOPraHUYECKON TEXHOJIOTHH.
ACOpOILIMOHHBIE MTPOLECCHI OUUCTKU U OCYIIKH ra30BbIX CMECEH.
AGCOpOIIOHHBIE MTPOLIECCHl OYMCTKU I'a30BbIX CMECeH.
MembOpaHHOe pa3ziesieHus ITa30B.
Karanurnueckne nponeccsl OUMCTKU T'a30BbIX CMECEH.
CoBpeMeHHbIE KaTaJIn3aTOPbl CHHTE3a aMMHaKa (COCTaBbl, METObI TIOJTYUYEHUS).
CoBpeMeHHbIe arperaTtsl o IPOU3BOJCTBY Pa30aBICHHON a30THOM KUCIIOTHI.
Mertopl cuHTe3a Kapbamuia.
DKosoruyeckre npoodaeMbl HEOPraHNIECKON TEXHOJIOTHH.
MeTo bl OUHMCTKU CTOYHBIX BOJI OT HOHOB TSKEJIbIX METAJIJIOB.
OuncTKa ra30BbIX BHIOPOCOB TEXHOJIOTUU CEPHOM KUCIOTHI.
OuncTka ra3oB OT OKCHOB a30Ta B MPOU3BO/ICTBE a30THOW KHCIIOTHI.
Tepmuueckas mepepadoTKka MUHEPAJIBHOTO ChIpbs 6€3 10CTyIa KUCIOpOIa.
CpaBHHTENBHBIN aHAIN3 CHIPbSI U CXEM B IPOM3BOJICTBE CEPHOU KUCIIOTHI.
IlepcrieKTHBHBIE KaTaIU3aTOPbl OKUCIICHNS aMMHUaKa B IPOU3BOJCTBE a30THON KUCIJIOTHI.
Karanus u kaTann3aTtopbl NpoIecCOB THIPUPOBAHUS OKCHJIOB YIJIEpO/Ia.
TepMoxuMHUUYECKHE IIUKIIBI IPU MTOJyYEHUU BOJOPOAA U ApP. HEOPTaHUYECKUX BEILLECTB.
CoBpeMeHHbIe KaTtanu3atopsl KoHBepcuu CO: cocTaBbl, CBOWCTBA, CHHTES.
IlepcrieKTHBHBIE KaTaIU3aTOPbl KOHBEPCUM METaHa: COCTaBbl, CBOICTBA, CUHTES.
HoBrie pa3zpa®oTku B 00siacTH KaTajauM3aTOPOB CHHTE3a aMMHaKa: COCTaBbl, CBOICTBa,
CUHTE3.
TomoxuMuyeckne MPOLECChl BOCCTAHOBJIEHUS IUIABJIEHBIX KaTalu3aTOPOB CHHTE3a
aMMHaKa.
OcHOBBI a/ICOPOLIMOHHOTO pa3/eleHHs] Ta30B, CPAaBHUTENIbHBIN aHAIU3 CYLIECTBYIOIINUX
CXEM.
TexHomorust CHHTE3a aMMHaKa: 0COOEHHOCTH MPOU3BOJICTBA €IMHUYHOM MOoIHOCTH 1360
T NH3 /cyTku u cpaBHeHue co cxemoit Ha 600 T /cyTKH.

Oco0eHHOCTH TPOU3BOJICTBA CEPHOM KHUCIOTHI M3 IUIaBleHON cepbl. CpaBHEHHE
TEXHOJOTMYECKHUX CXEM CEPHOM KUCIIOTHI I Pa3IMUHBIX TUIIOB ChHIPBSI.
TexHosorus noyiy4eHus BOAOPOIa IEKTPOXUMUYECKUM METOIOM.
CpaBHUTENBHBIA ~ aHANM3 COPOEHTOB M CXEM JCTOKCHKAIIMM OTXOJSIIUX Ta30B OT
CEepoBOAOPOJA.
[TepepaboTka OKCHAOB a30Ta B pa30aBICHHYIO a30THYIO KUCIOTY: (U3UKO-XUMHUYECKHUE
OCHOBBI IIpoIlecca U TEXHOJIOTUYECKasi cXeMa.
DU3NKO-XUMUYECKHE OCHOBBI IIPOMU3BOJCTBA IMOPUCTOM aMMHA4yHOW CEJIUTPHl H
TEXHOJIOTHYEeCcKasl CXxema.
TexHonorus aMMHUa4YHOI CEJIUTPBI, yTH CHW)KEHHUS CIIEXKUBAEMOCTH,
TUTPOCKONINYHOCTH, B3PHIBOOIIACHOCTH.
KoHCTpyKTHBHBIE OCOOCHHOCTH ammapaTypHOro oGOpMIIEHHS — IpOIecca aMMHUAYHOM
CEJIUTPBHI.
®u3MKO-XUMHUYECKHUE OCHOBBI NMPOU3BOACTBA KapOaMua, COBMEILEHHAs cXeMa CHHTEe3a
aMMHaKa 1 kapbamuia.
TexHomnorus kap6aMuaa ¢ MOJHBIM KHJIKOCTHBIM PELIUKIIOM.
CrpunnuHr-nporuecc kapbamuia no cxeme pupmel « CTaMuKapOOH».
TexHomorus cynbhaTa aMMOHUS TOITYIPSIMBIM CLIOCOOOM
AOCOpOIMOHHBIE METO/TBI OYUCTKH Ta30B OT OKCHOB YIJIEpO/a.
OcHOBHBIE OCOOEHHOCTH COBPEMEHHBIX arperatoB Ui MPOM3BOJCTBA HEOPraHHMUECKUX
MPOIYKTOB.
OuncTka TEXHOJIOTMUECKHX Ta30B OT  CEPOCOJAEPKAIIMX COEAMHEHHH  IIyTEM
KaTaJUTHYECKOTO THIPUPOBAHHUS.
["asudukanus TBEpAOro U KHUJIKOTO TOITUBA: CXEeMbl 1 OCHOBHOE 000pYIOBaHHE.
TexHoIorus KaTaTUTHYECKOro 00€3BpeKUBAHUS OTXOIAIINX T'a30B.



IIpobieMHO-aHAIMTHYECKOE 3a]aHUE

1. Onpenennts paBHOBECHBIM COCTaB KOHBEPTUPOBAHHOIO Ta3a, IOJy4aeMOro IpH
KOHBEPCHHM METaHa CMEChIO BOASHOTO Mapa U KUCIOpO0000TalieHHHBIM Bo3ayxoM (40 % O2).
CootHomenne mMexay oobemamu kommoHeHToB CH4 : H20 : O2: N2 B uCXOIHOW Tra3oBOu
cmecu 1:1:0,6:0,9. Temneparypa pudopmunra 827 °C, obmiee gaBienue 1 atm.

2. OnpenenuTh paBHOBECHBI COCTaB KOHBEPTHPOBAHHOIO Ta3za, oOpa3yromierocs IMpu
KOHBEPCHM METaHa CMECBIO BOJSHOIO Napa, AMOKCHIA yriaepoaa U KuciopoaoM. COOTHOLIEHHE
Mexay obOwemMamu kommoHeHToB CH4 : H20 : CO2 : O2 B HWCXOAHOW Ta30BOM CMeCH
1:0,7:0,3:0,6. Temnepatypa konsepcuu 927 °C, naBnenue B koHBepTope 1 aTm.

3. CocTaBuTh MaTepuaibHbIN OallaHC TPyOUaToOil meur KOHBEPCUHM IpUpOJHOro rasza (1-as
CTyIleHb KOHBEPCHH ), UMetolero cocras (% 06.): CH4 — 97,8; C2H6 — 0,5; C3HS — 0,2; C4H10
— 0,1; N2 — 1,4. CooTHomenre o0BEMOB Map/ra3 B UCXOJAHOU CMECH 2,5; CTENeHb KOHBEPCHH
raza no yraepogy 67 %; temneparypa rasa Ha Bxoxae B neub 380 °C, Ha Beixoge 700 °C;
Temnepatypa IbIMOBBIX ra3zoB 800 °C; naBineHWe B KOHBEpTOpe | aTM; romMoJIoTM MeETaHa
pasznararorcs nojHocTho; cooTHomeHue CO : CO2 B koHBEPTUPOBaHHOM rase 1:1.

4. CocTaBuTh TEmJIOBOM OanaHc TpyOuaTOW IEeYd KOHBEpPCHM HpupogHoro rasza (1-as
CTyIleHb KOHBEPCHH ), UMetoiero cocras (% 06.): CH4 — 97,8; C2H6 — 0,5; C3HS — 0,2; C4H10
— 0,1; N2 — 1,4. CooTHomienre o0BEMOB Map/ra3 B UCXOAHOU CMECH 2,5; CTENEHb KOHBEPCHH
raza no yraepony 67 %; temneparypa rasa Ha Bxoxae B neub 380 °C, Ha Bbixome 700 °C;
Temnepatypa IbIMOBBIX ra3zoB 800 °C; ngaBineHHe B KOHBEpTOpe | aTM; romMoJIoTM MeETaHa
pasznararorcs mojHocTho; cooTHomeHne CO : CO2 B koHBEPTUPOBaHHOM rase 1:1.

5. CocTaBuTh MaTepuaJbHBI OajaHC IIaXTHOIO KOHBEpTOpa pUGOPMUHTA MPHUPOIHOTO
rasza (2-as cTyneHb KOHBEPCHH) KHCIOPOJOM BO3/yXa M BOJASHBIM MApOM U OINPEIeIUTh 00beM
karanmsaropa s kousepeun 1000 M° cyxoro rasa. TemmepaTypa ra3a Ha BBIXOJIE M3 TpyOUaToi
neuyn 700 °C; Temneparypa Bo3ayxa nocrynaromero Ha okucienue 20 °C; remneparypa rasa Ha
BeIxojie n3 kKoHBepTopa 850 °C. Cootnomenue (CO+H2) : N2 B B koHBepTHpPOBaHHOM Tasze 3,2.
CocTaB npupogHOro ra3za IpUpPOJHOrO ra3a NPUHATH 0 JaHHBIM 3aJaHus 3.

6. CocTaBuTh TEmaoBOW OallaHC IIaXTHOIO KOHBepTOpa puU(OpMHUHIa MPUPOJHOrO rasa,
umeronmii coctaB (% 06.) CO — 36,0; H2 — 35,5; CO, — 5,5; N2 — 23,0, moctynaer Ha
JalbHENIIYI0 NepepaboTKy B OTJeJIeHNE KOHBEPCUH OKCHAA YTIepoaa BOASHBIM [TapoOM, KOTOpast
npotekaer npu Ttemneparype 550 °C, maBmeHun | atM M cooTHomeHuM map / raz = 1.
Onpenenutb paBHOBECHYIO CTENIEHb KOHBEPCUU M COCTaB KOHBEPTUPOBAHHOTO rasa.

7. I"a3, BBIXOASAIIMI U3 MIAXTHOTO KOHBEPTOPA MPUPOTHOTO ra3a, uMeromuii coctas (% 00.)
CO - 36,0; H2 — 35,5; CO, — 5,5; N2 — 23,0, moctymnaer Ha NaJbHEUIYIO MEepepaboOTKy B
OTJEJIEHNE KOHBEPCUM OKCHJA YIVIEPOJIa BOASHBIM IapOM, KOTOpask IPOTEKAET IIPU TEMIIEPATYpPE
550 °C, naBnenun 1 at™ u cooTHomeHuu map / raz = 1. OnpenenuTh paBHOBECHYIO CTENEHb
KOHBEPCHH U COCTaB KOHBEPTHUPOBAHHOTO ra3a.

8. CKOJIBKO BOJSHOTO Iapa HeoOXOAMMO M3pacxomoBaTh Ha 100 M’ MCXOmHOro rasa mpu
KOHBepcuM okcuaa yriepona npu 500 °C s obecrieueHus CTENEeHUW KOHBepcHH, paBHOM 0,91.
CocraB ucxomnoro raza (% 00.): CO — 37; H2 — 35; CO2 — 6; N2 — 22,0. PaccuutaTh cocTtaB
CYXOro KOHBEpTUPOBAHHOIO ra3a.

0. Ha xoHBepcuro moctymaer ra3, UMeromuii coctas raza (% 00.): CO —37; H2 — 39; CO2 —
4,2; N2 — 22,8. Ilepen koHBepcHel K razy q10o0aBISIOT BOJSHOM Map B 00bEMHOM COOTHOIICHHH
nap /raz =1/ 1. Temneparypa peakilmoHHON cMecH Tiepes] ciioeM karanuzatopa 420 °C; creneHb
koHBepcun 0,8. Ha CKOIBKO TOBBICUTCS TeMIlepaTypa rasa, €ClIM IpPOLECC NPOTEKAeT
annabaTHyecku?

10.  Omnpenenuth 00bEM M YaCOBYIO HMPOHM3BOJUTEIBHOCTh KEJIE30XPOMOBOTO KaTalu3aTropa
nns xouBepcuu 1000 M° momyBomsHOrO rasa, comepkamero 35 % 06. CO npu 00BEMHOMN
ckopoctu kouBepeuu 350 4!, Temneparype 450 °C u nasienuu 1 atm. Crenens kousepcu 0,8;
cooTHoueHue nap / raz3 =1/ 1, nonsa ceoboaHoro oorvema katanuzaropa = 0,47.

1. [Ipu razudukanuu Kokca , coaepxkariero 96,5 % C u 3,5 % H20 nmo macce, ¢ BOASHBIM
apoM MOTy4YeHHbIN BOJISHON ra3 conepxkut 6% CO2 (06.). Paccuntath cocTaB mosyuyeHHOTO



rasza npu razudukanuu 1 T KOKca yKa3aHHOTO COCTaBa M COCTaBUTh MaTEpUANIbHBIN OanaHc, Mpu
stoM mpotekator peakiuu: C + H20 = CO + H2 (ocnoBhnas); CO + H20 = CO2 + H2
(mobouHas).

12. OnpenenuTs COCTaB ras3a Iocjie KOHTAKTHOIO anmnapara Ipu OKUCIEHUU THOKCH]IA CEPBI,
pacxoq BO3IyXa M COCTaBUTh MaTepHajbHBI OalaHC KOHTAaKTHOT'O OTIENEHHs, ecClu
HPOM3BOIUTENBHOCTH armapaTa 10 000 M*/4 MCXOQHOTO ra3a cleayromero cocrasa,%(06.): SO2
- 8,5;02-12,5; N2 — 79. Crenens okucienust SO2 B SO3 cocrasiser 98 %.

13.  OnpenenuTe KOJWYECTBO BIJIArM, HCHAPHUBIICHCS B pe3yJbTaTe 3K30TEPMUYECKON
peakuuu HeWrtpanuzamuu: HNO3 + NH3 = NH4 NO3 u cocTaBuTh MaTepHalbHBIA OalaHC
annapata UTH. ITpousBoautensHocTh HenTpanmsaTopa 20 T NH4 NO3 B yac. B npousBojcrtse
npumensiercs 47 %-Has a3otHas kuciora M 100 %-Hbli ra3ooOpas3Hblii ammuak. M3
HeHTpaan3aTopa aMMHayHasi ceIuTpa BeIXOAUT B BHUJie 60 %-Horo pactBopa NH4 NO3 B Boze.
14.  Omnpenenuth cocTaB NPOAYKTOB IPHU JIEKTPOJIU3€ BOJHOTO pacTBOpA XJIOpPHUAA HATpUs U
COCTaBUTh MaTEpHANIBbHBIN OajaHC JETPONIU3epa, PEAKIHs UAET M0 CIEIYIOIEMY YpPaBHEHHUIO: 2
NaCl + 2 H20 =2 NaOH + CI2 + H2. Konnentparus NaCl B pactBope

310 /a1, TUIOTHOCTH pacTBOpa MPH YCIOBUAX dekTposmsa 1,17 kr/n . [Ipon3BOAUTENTEHOCTE IO
xsopy 500 n/gac, crenens paznoxxenus 50 %.

15. B xononne cunTe3a kapbamuma auametpom 1,3 M u BeicoTO# 24 M mpowm3Bogutcs 790
T/cytku kapbamuga (33 T/4). Ilpu cremenm mpeBpamenus XCO2 = 0,60 u MOTbHOM
cootHomieHnn NH3/CO2 = 4/1 nns obecrnieueHus: AaHHON MPOU3BOAMTEIHLHOCTH HEOOXOaMMa
nogayda 40 275 kr /4 CO2 u 62 100 xr/u NH3. OmnpenenuTs yIenbHYI0 TPOU3BOIUTEILHOCTh
peaxTopa.

16. Cyxoit momyBoasiHO# ra3z coctaBa (% 00.): CO — 37; H2-35; N2 — 22; CO2 - 6,0 —
noasepraerca koHBepcun npu 500 °C . OnpenenauTs COOTHOIIEHWE BOASHOW Map @ ras,
o0ecrieynBarolee paBHOBECHYIO CTeNeHb KOHBepcuH, paBHyto 0,51. Koncranta paBHOBecus
KOHBEPCHH MOHOOKCH/IA YTJIEPOJa UMEET CIIeIYIOIIYI0 TEMIEPATYPHYIO 3aBUCUMOCTb:

lg K=-(2059/T) + 1,51gT - 1,82*10°T + 5,65*107T* - 8,2*10"'T° - 1,53.

17. PaccuntaTte MarepuanbHBIM OamaHC CHHTE3a KapOamuaa MPOW3BOAUTEIHLHOCTBHIO II€Xa
3,75 t/gac. Ucxonnble naHHble: naBieHue B kKoisoHHe 200 aTa, temmnepatypa 190 °C, cteneHn
n30bITKa aMMMaKa OT CTeXHOMeTpuueckoro komuuectBa - 100%, cTemneHp mpeBpalleHUs
kapOamaTa B MoueBuHY 60%, cTeneHb pa3iokKeHNss MOYEBUHBI MPU AUCTHUIALINY U yIapUBaHUH
15%. B roToBoii mpoaykiuu conepxutcs 98% xapdbammaa.

18.  CocTaBuTh MaTepUalbHBIA OanaHC MOTIOTHTEIbHON KOJIOHHBI abCOpOIMM HUTPO3HBIX
ra3oB B IIPOU3BOJACTBE a30THOW KHCIJIOTBI, €CIIM COCTaB ra30BOM CMECH IOCIE OKUCIUTEIbHON
kojmoHHBI (% 00.): NO2 — 1042; NO — 2,6; O2 — 5/76; H20 — 3,44; N2 -77,78.
[TpouzBoautensHOCTh yeTaHoBKH 1500 T HNO3 /cyTku B mepecuere Ha 100% -Hyto.

3.1.2. MeTtoanueckue MaTepHabl, OIpeAe/sONde MNPOoLeIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [eATEJbHOCTM B XOJAe TeKYylero KOHTPOJs
yCIeBaeMOCTH

YCcTHBIN OTBET

Onenka 3HaHu# npeanonaraer AuddepeHInpoBaHHbIN M0AX0]] K o0yyaromemMycs, y4er
€ro MHAUBHIyaJIbHbIX CIOCOOHOCTEH, CTENEeHb YCBOEGHUS M CUCTEMAaTU3allud OCHOBHBIX MOHITHHA
U Kareropuil mo gucuuruinHe. Kpome Toro, oreHuBaeTcsi He TOJBKO TIyOMHAa 3HaHUUN
MOCTABJIEHHBIX BOIIPOCOB, HO M yMEHHE HCIOJIb30BaTh B OTBETE MPAKTUYECKUN MaTepual.
OneHuBaeTcst KyJapTypa pedH, BlaJicHUE HaBBIKAMU OPaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, TOJHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAIIN3
pa3NMYHBIX TOYEK 3pPEHMsA, CaMOCTOATENIbHOEe 0000IIeHne MarepHuaina, MCIOJIb30BaHNE
npoeccHoHaNbHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKM OpaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaina 0e3 (aKTHUYECKUX OIIHOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepHall M3JIaraeTcs HCUEpIbIBAIOIIE,
IIOCJIEZI0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOMHO, IPH 3TOM pPAaCKpBIBAIOTCA HE TOJIBKO
OCHOBHBIE MOHATHUS, HO U AHAIM3UPYIOTCS TOUKHU 3pEHMs PAa3IMYHBIX aBTOpoB. OOyyarommiics



HE 3aTPYJHSETCS C OTBETOM, COOIOAET KyJIbTypy PeUHu.

Onenka «xopouwto» CTaBUTCS, eclii 00ydaroluiics TBepJ0 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTUYeCKylo 0a3y, HO IpU OTBETE Ha BOMPOC JIOMYCKaeT
HECYIIECTBEHHbIE TTOTPEITHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOYYalOUIMICS OCBOMJ  TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HaeT OTAENIbHBIX JeTalled, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApPyIIAeT IOCIEA0BATEIbHOCT B H3JIOKEHUM Marepuana,
3aTPyJHSETCS C OTBETaMM, IIOKAa3bIBa€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHalU30M,
apryMeHTaluel 1 BbIBOJAMM.

OueHka «HeyoosremeopumenvHoy CTaBUTCS, €COU OOydarouluiicss He OTBe4yaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

IIpodsieMHO-aHAIMTHYECKOE 3a/IaHHe

3ajaHue HOCUT NPOOJIEeMHO-aHAIUTHYECKUH XapakTep U BBINOJHSAETCA B TpH 3Tama. Ha
MEPBOM U3 HUX HEOOXOIMMO O3HAKOMHUTBCS CO CIIEHUATbHOMN JINTEPATypOH.

Ienecoobpa3Ho Takke MOBTOPUTH YdeOHbIE MaTepHaIbl JIGKIIUH 1 CEMUHAPCKUX 3aHATHH
0 TeMaM, B paMKaX KOTOPBIX MpeJiaraeTcs BHIIOJHEHUE TaHHOTO 3a/1aHHUS.

Ha BTOpOM »Tame BbIMOSHEHHS pabOThl HEOOXOJUMO CHOPMYIHPOBATH MpPOOIEMy H
U3JIOKUTh ABTOPCKYIO BEPCHIO €€ pelIeHHs, Ha OCHOBE IIOJyYEHHOM Ha MEpBOM JTare
uHpOpMaLIUH.

Tperuit stan pa®oThl 3aKkirodaerTca B (HOpPMYIHPOBKE COOCTBEHHOM TOYKH 3pEHHS IO
npobaeme. PesynbraT TpeTbero stana opopmisieTcsl B BUI€ aHAINTHYECKOM 3anmucku (o0beM: 2-
2,5 ctp.; 14 wpudr, 1,5 unrepnan).

Kpumepuii  oyenusanus - OLIGHKa Y4YUTHIBAaeT: IOHUMaHHE NPOOJIEMbI, YpPOBEHb
PacKpbITUSl TOCTaBICHHON MPOOJIeMbl B IMJIOCKOCTH TEOPUH HM3y4daeMOW JUCLHUIUIMHBI, YMEHHE
(bopMyIMpOBaTh U ApryMEHTUPOBAHO MPEACTABIATH COOCTBEHHYIO TOUYKY 3PEHUs, BBHITIOJIHEHUE
BCEX 3TaIoB pabOTHI.

OneHka «omauuHO» CTaBUTCS B Cllydae, KOrja oOy4yaroIIMHCs NEeMOHCTPUPYET MOJIHOE
MMOHMMaHNE POOJIEMBbI, Bce TpeOOBaHUS, IPEABSIBIISEMBIC K 3a/1aHUIO BBITTOJHEHBI.

OneHka «xopowio» CTaBUTCS, €CIU OOydYaloUIMiCS JEMOHCTPUPYET 3HAaYUTEIbHOE
MMOHMMaHUEe POOIJIEMBbI, Bce TpeOOBaHUS, IPEABSIBISEMbIE K 3a/1aHUIO BBITTOJHEHBI.

Onenka «yooeremgeopumenvHoy CTaBUTCA, €CIU OOy4YaloOUIMicsa, JEMOHCTPUPYET
YaCTUYHOE MOHMMaHHE MPoOJeMbl, OONBIIUHCTBO TPeOOBaHUM, MPEABABISEMBIX K 3aJaHHIO,
BBITIOJTHEHBI

OueHka «HeyoognemeopumenbHoy CTaBUTCA, €CIU OO0ydYarolMics JeMOHCTPUpPYET
HETMOHUMAaHUe MPoOJIeMbl, MHOTHE TPeOOBaHUs, IPEAbSBIsEMbIC K 33/1aHUIO0, HE BHIITOJIHEHBI.
3.2. OueHoYHbIe MaTEPHAJIBI [JIs1 IPOBEACHHUS IMPOMEKYTOYHON aTTECTALNHU
3.2.1. 3apanust W/ MM MHbIE MATEPUAJIBI UIs1 IPOBEJCHHUS ITPOMEKYTOYHON aTTeCTalluH

1. Pa3zgenenue Bo3ayxa afcopOIMOHHBIM METO/IOM C MOJIyYeHHEM KHCIOpO/a.
Paznenenue Bo3ayxa aacopOIIMOHHBIM METOJIOM C TOJY4YEeHUEM a30Ta.
[TprMeHeHrne HU3KOTEMIIEPATyPHBIX MPOLECCOB B HEOPTaHUYECKON TEXHOJIOTHUH.
ANCOpOIIMOHHBIE MPOLIECCHl OYMCTKU U OCYIIKH ra30BBIX CMECEH.
AOGCOopOIMOHHBIE TIPOIECCHI OYUCTKH TA30BBIX CMECEH.

MemOpaHHOe pa3/ieneHus Ta3oB.

Karanuruueckre nporecchl OYUCTKU T'a30BbIX CMeceH.

CoBpeMEHHbIE KaTaJIN3aTOPbl CHHTE3a aMMHaKa (COCTaBbl, METOABI TIOJTYUYEHUS).
9. CoBpeMeHHBIE arperarsl 10 IPOU3BOJCTBY pa30aBICHHOMN a30THOM KUCIIOTHI.
10. Metoap! cuHTE3a KapOaMuaa.

11. Dxonoruueckre NpodIeMbl HEOPraHNUYECKON TEXHOJIOTHUH.

12. MeTozbl OYMCTKH CTOYHBIX BOJ OT HOHOB TSKEJIBIX METAJUIOB.

13. OuncTka ra3oBbIX BHIOPOCOB TEXHOJIOTHH CEPHONU KHCIIOTHI.

14. OuncTka ra3oB OT OKCHJIOB a30Ta B IPOU3BOJICTBE a30THOM KUCIIOTHI.

15. Tepmudeckast mepepabOTKa MUHEPATIBLHOTO CHIPhs 0€3 TOCTYIa KHUCIOPO/Ia.
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16.
17.
18.
19.
20.
. IlepcriekTHBHBIE KaTaNU3aTOPbl KOHBEPCUM METaHA: COCTaBbl, CBOIICTBA, CUHTES.
22.

21

23.

24.

25.

26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

CpaBHHTeJ’ILHBIﬁ aHaJIN3 ChIPbA U CXEM B IIPOU3BOACTBC CGpHOfI KHCJIOTHEI.
HepCHeKTI/IBHBIe KaTaJru3aTopbl OKUCIICHUSA aMMHAaKa B IIPOU3BOJACTBE a30THOM KHCJIOTHI.
Karanus n KaTaJIn3aTOPhbl MIPOLCCCOB THAPHUPOBAHUSA OKCHIOB YIJICpOAA.
TepMOXI/IMI/ILIeCKI/Ie IMUKJIBI IIPXU MMOJTYYECHUU BOJOPOJa U Jp. HCOPTaHNYCCKUX BCIICCTB.
COBpeMeHHBIG KaTaJIM3aTOpbl KOHBEPCUU CO: COCTaBhI, CBOﬁCTBa, CHUHTC3.

HoBble pa3paboTku B 00JACTH KaTalM3aTOpOB CHHTE3a aMMHaKa: COCTaBbI, CBOMCTBA,
CUHTE3.
TonoxuMHuueckue MpPOLECChl BOCCTAHOBJIEHUS IUIABJIEHBIX KaTalu3aTOPOB CHHTE3a
aMMUaKa.
OCHOBBI aICOPOIIMOHHOTO pa3JiefieHHs Ta30B, CPAaBHUTEIbHbIN aHAN3 CYIIECTBYIOIIUX
CXEM.
TexHOoJOorHs CHHTE3a aMMHaKa: 0COOCHHOCTH POM3BO/ICTBA AMHUYHOM MoIHOCTH 1360
T NH3 /cyTku u cpaBHeHue co cxemoit Ha 600 T /CyTKH.

OCOoOeHHOCTH TPOM3BOJICTBA CEPHOM KHUCIOTHI M3 IUIaBIEeHOM cepbl. CpaBHEHHE
TEXHOJOTMYECKHUX CXEM CEPHOM KUCIOTHI I Pa3IMYHBIX THIIOB CHIPBS.
TexHosorus noJly4eHus BOAOPOJa JIEKTPOXUMUYECKUM METOIOM.
CpaBHUTENbHBIM aHaMU3 COPOEHTOB M CXEM JIETOKCHUKAIIMKU OTXOMASIIUX Ta30B OT
CepoBOIOPOJA.
[lepepaboTka OKCHIIOB a30Ta B pa30aBICHHYIO a30THYIO KUCJIOTY: (U3UKO-XUMUYECKUE
OCHOBBI IIPOLIECCA U TEXHOJIOTHYECKAs CXEMa.
@U3NKO-XMMHUYECKHE OCHOBBI IPOM3BOJACTBA IOPUCTOM aMMHAYHOM CEIUTPBI U
TEXHOJIOTMYECKasl CXema.
Texnonorus aMMHUa4HOI CEJIUTPHI, yTH CHIDKECHUS CIIEKUBAEMOCTH,
TUTPOCKOITMYHOCTH, B3PHIBOOIIACHOCTH.
KoHcTpykTHBHBIE OCOOCHHOCTH ammapaTypHOTO O(OpMIICHHS Mpollecca aMMHAYHOU
CEJIUTPBI.
OU3UKO-XUMUYECKHE OCHOBBI MPOM3BOJICTBA KapOamuia, COBMEIICHHAs CXeMa CHHTE3a
aMMHaKa U KkapOamua.
TexHonorust kap6amMuia ¢ TOTHBIM KHUIAKOCTHBIM PEIIUKIOM.
CrpunnuHr-npouecc kapéamuaa mo cxeme Gupmsl « CTaMUKapOOH».
TexHonorus cynbdara aMMOHHMSI TTOTYIIPSIMBIM CLIOCOOOM
AOGCOpOIIMOHHBIE METO/IbI OUUCTKH Ira30B OT OKCHJIOB YIJIepo/a.
OcHOBHBIE OCOOCHHOCTH COBPEMEHHBIX arperatoB JAjisi MPOM3BOACTBA HEOPTraHMUYECKHUX
IIPOJYKTOB.
OuncTka TEXHOJOTMYECKMX Ta30B OT CEPOCOACPN AIIMX COCAMHEHUH IyTeM
KaTaJIUTHYECKOTO THAPUPOBAHHUS.
["a3udukanus TBEPIOTo U KUAKOTO TOIUIMBA: CXEMbl U OCHOBHOE 000py0BaHHUE.
TexXHOJOTrHsl KaTaTUTHIECKOT0 00€3BpEeKUBAHUS OTXOASAIINX Ta30B.

3.2.2. Melonuqecxne MarTepualjbl, OonpeacJadrmue npoueaypbl OINCHHUBAHUA 3HAHMI
b y 9
yMeHHﬁ, HaBBbIKOB B X0/1€¢ IPOMEIKYT OYHOM aTrrecranumu

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMIECTBO 3aJaHUI 20

ITocnemoBaTenbHOCTD BEIOOPKHU Ompenernena 1o pasnenam

Kpurepnu oneHkn - IPaBIJIBHBIN OTBET HAa BOMPOC

«5» ecim npaBuwiIbHO BbINONHEHO 90-100% TecToBBIX 3a1aHui

«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» eciu MPaBUIBHO BBHINOIHEHO 50-69% TecTOBBIX 3a1aHUH
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJUYECTBO 3aJaHUN 2

[ocnenoBarensHOCTH BBIOOPKH BonpocoB U3 | CrydaiHast
KaXJIOT0 pa3zena

Kputepuu ouenku - TpeOyeMblil 00BEM U CTPYKTYpa
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- M3JI0KeHne MaTepuana 6e3 pakTHIeCKux ONmooK

- JIOTHKA U3JI0XKCHUS

- UCTIOJIb30BaHKE COOTBETCTBYIOILECH TEPMUHOIOTHH

- CTHJIb PEYH U KyJIbTypa peun

- MOI00P MPUMEPOB MX HAYYHOW JINTEPATYPHI H MPAKTUKU

«5» ecnu TpeOOBaHMUs K OTBETY BHITIOJIHEHBI B TIOJIHOM 00BbeMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh
HeOOJIbIIINe HETOYHOCTH B M3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnn TpeOOBaHUS BBHIIIOJIHEHBI YACTHYHO — HE BBIACPKAH 00bEM, €CTh

¢dakTueckue  ommOKM, HapymieHa  JIOTHKA  H3JIOKCHHS,
HEJI0OCTaTOYHO MCIOJIB3YETCSI COOTBETCTBYIONIAs] TEPMUHOJIOTHH

IIpouenypa oueHuBaHMsA yYMeHHMil W HABBIKOB (pelieHHe NMPOOJIEMHO-aHAJIMTHYECKHX H
NPaKTHYECKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 1
ITocnemoBaTenbHOCTD BEIOOPKH Crrydaiinas
Kpurepuu ouenku: - BBIJICJICHUE W IOHUMAaHKE TIPOOIIEMBI

- yMeHHe 0000111aTh, COMOCTABISAT PA3IMYHbBIC TOUKH 3PEHHS

- IOJTHOTA MCTIOJIb30BAHUS HCTOYHUKOB

- HAJIMYME aBTOPCKOM MO3ULIUH

- COOTBETCTBHE OTBETA IIOCTABIICHHOMY BOIIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO OmbITa, MarepuanioB CMU,
CTAaTUCTUYCCKUX JaHHBbIX

- TOTUYHOCTD U3JIOKCHUS

- YMEHHE caenaTh KBaNu(UIIPOBaHHBIC BEIBOJBI U 0000IIEHNS C
TOYKH 3pEHUS pelIeHus! POo(ecCHOHANBHBIX 33/1a4

- yMEHHE TIPUBECTH IPUMEP

- OII0pa Ha TEOPETHYECKUE MOJT0KEHHS

- BJIaJICHUE COOTBETCTBYIOIICH TEPMHUHOJIOTHEH

«5» ecan TpeOOBaHMUS K OTBETY BBHIIOJIHEHBI B ITOJTHOM 00beMe

«4» ecnu B IIEJIOM BBINOJNIHEHBI TpPeOOBaHMS K OTBETY, OIHAKO €CTh
HEeOOJbIINE HETOYHOCTH B M3JIOXKEHHHM HEKOTOPBIX BOIIPOCOB.
3arpynasercs B (OpPMYyTHMpPOBAaHWM  KBAaJH(HUIIMPOBAHHBIX
BBIBOZOB 1 0000IIEHUI

«3» ecnu TpeOOBaHNUS BBITIOJIHEHBI YACTHYHO — ITBITAETCs] 0O0OCHOBATH CBOIO
TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT Hay4HbIe
MOJOKEHHs, TPAKTHYECKH HE CIIOCOOEH CaMOCTOSTENbHO
c(hOopMyIHpPOBATh BHIBOABI M OO0OOIIEHHS, HE BHIUT CBS3b C
podecCHOHANBHON IESITENbHOCTBIO

4. YuyeOHO-MeTOAUYECKOe W MAaTepHaJbHO-TEXHUYeCKoe olecnevyeHrne AUCHUIIMHBI
(Mmoxyis)
4.1. DjeKTpoHHbIE U (WJIN) eYaTHbIE y4eOHbIe U3IAHUSA
1. Mupomo6oB, B. P. TexHomnorus HeopraHuueckux BemiecTB. llpumepsl u 3amauu
yduebnoe nocodbue / B. P. Mupomto6os, B. U. I'amkosa, JI. E. TonkadeBa ; mox o6m1. pes.
nou. B. P. Mupoumto6oBa ; MUHUCTEPCTBO HayKH M BbIciero oopasoBanusi Poccuiickoit
Oenepanny, Ypanbckuil QenepaibHblii yHuBepcurer. - ExatepunOypr : W3a-Bo
VYpanbckoro yH-Ta, 2020. - 270 c. - ISBN 978-5-7996-3032-4. - TekcT : 3JIeKTPOHHBI. -
URL: https://znanium.com/catalog/product/1953598. — Pexxum noctyma: 1mo moamucke.
2. Haxaposa, JI. H. ObGopynoBanue u Marepuaibl JUIsl HPOM3BOJCTB HEOPraHMYECKUX
BeIECTB : yueOHo-MeToauueckoe mocoowue / JI. H. Haxaposa. - Kazans : KHUTY, 2020.
- 88 ¢ - ISBN 0978-5-7882-2815-0. - Tekcr : onexrpoHHbii. - URL:
https://znanium.com/catalog/product/1899808. — Pexxum mocTyma: mo mojamucke.
3. OCHOBBI TEXHOJIOTUM HEOPTaHWYECKHX MATEPUAJIOB : JJAOOPAaTOPHBIN MPAKTHUKYM / COCT.
M. A. fcHas, A. A. baunosa, M. A. fcnas [u np.]. - CtaBpomoss : M3a-so CKDY, 2023.
- 108 c. - Tekcr : anextponHsiid. - URL: https://znanium.ru/catalog/product/2133406. —
Pexxnm noctymna: mo nmoanucke.
4.2. DieKTpoOHHBIE 00pa3oBaTebHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
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2. DOnextpoHHO-OMOMMoTeyHast cucrema ZNANIUM [Dnextponusiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubOnuoreuHas cucrema «KoOHCynbTaHT cCTyAeHTa» [DIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexTpoHHas Oubnmoreka [DnexkTponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas o6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EanHoe OKHO mocTyma K oOpa3oBaTelIbHBIM pecypcamy»
[DnexTponnsrtii pecypc]. — URL: http://window.edu.ru/.
7. @enepa’bHbI LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHUCTEMBbI

OOyuaromuMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HHXKE CJEIyIOIUM
COBpPEMEHHBIM NpO(EeCCHOHATBHBIM 0a3aM JaHHBIX M HWHQPOPMAIMOHHBIM CIPaBOYHBIM
CHUCTEMAM:

1. CnoBapm wu »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmanmoHHO-TIpaBoBOro obecreueHus «['apanT» [DneKTpoHHBIN pecypc].
— http://www.garant.ru/.

4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA
1. JluneHsuoHHoe mporpaMMHOe oOecliedeHue: oOmepalnuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpPOorpaMMHOE OOecriedyeHre: CBOOOIHBIC TAKEThI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecriedeHHE OTEUYECTBEHHOTO IMPOU3BOJACTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apan» (OneKTpOHHBIM nepuoandeckuil cupaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnektponHas 6ubamorednas cuctema «OBC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), >1EKTPOHHO-OUOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnanoreunas cucremMa « KOHCYIbTaHT CTyIeHTaY.
4.5. O0opynoBaHHe U TeXHUYECKHE CPeICTBA 00yYeHH s

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJSI) HCIONIB3YIOTCA ydeOHbIE ayIuTOPUHU IS
NPOBE/ACHUS Y4YeOHBIX 3aHATUH, KOTOpPbHIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUUYECKUMHU
cpeacTBaMu OOy4YeHHs, U MOMEILEHHUs Uil CAMOCTOSTEIbHOW paboThl 00yYaronMXcs, KOTOphIe
OCHAIIIEHbl KOMIIBIOTEPHOM TEXHUKON C BO3MOXKHOCTBIO NMOAKIIOUEHHUs K ceTu «VHTepHEeT» M
o0ecreueHbl JOCTYIIOM B JJIEKTPOHHYIO MH(POpMaIMOHHO-00pa3oBaTenbHyio cpeny PXTY um.
JI.U. MenneneeBa. Jlomyckaercsi 3aMeHa 000pY/I0BaHUS €r0 BUPTYaJTbHBIMH aHATOTaMH.

HaumeHoBaHHe y4eOHBIX ayAUTOPH ISl OCHaLICHHOCTh Y4eOHBIX ay[ANTOPHI VISl IPOBEJeHUS
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHBbIX 3aHSITUI M IOMEeLeHUH /15l CAMOCTOSITeIbHOM
NMOMeELIeHMI 1JI5l CAMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBeACHHS | YueOHas ayIQWTOpHs YKOMIUIEKTOBAaHA CIEIUAIM3UPOBAaHHON
yuEOHBIX 3aHITHH MeOeNblo, OTBEYArOUIeH BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHMAM, O0OPYIOBAaHHEM M TEXHWYECKUMH CpPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTUMEINIHHOE 000PYI0BaHHE).
[Tomemenne 11t caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~MOAKMoueHus Kk cetu «UHTepHeT» U
obecrieueHHeM JIOCTyINa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyo cpeny PXTY um. J[.M. MenneneeBa u K
3bC.

* Homep KOHKpPETHOW ayAWTOPHHM YKa3aH B PACIMCAHWN YYEOHBIX 3aHATHH W paCIHCAHUH IIPOMEXYTOUHOM
aTTeCTallMU.
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