batakoBckuii HH)KEHEPHO-TEXHOJIOTHYECKUI MHCTUTYT — (uiuan dpeaepaabHOro
roCyJIapCTBEHHOTO aBTOHOMHOI'0 00pa30BaTeIbHOTO YUPEKAEHHUS BBICIIIETO 00pa30BaHUs
«HarmoHanpHbIN UCCIIEN0BATENBCKUM ANepHBIA YHUBEPCUTET « MU DN

@akynpTEeT aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «DPuzuka u ecrecTBEeHHOHAYYHbIE AUCLUIIITUHBD)

PABOYAS ITPOI'PAMMA
110 IUCIUIIINHE « TEeXHOJIOrus CBSI3aHHOTO a30Ta»

HanpaBJyieHUus1 NOATOTOBKH
«18.03.01. XumMu4yeckasa TEXHOJIOTH

OcHoBHas npogeccuoHaNbHasA 00pa3oBaTe/bHAA POrpaMMma
«XUMUYECKas TEXHOJIOTHS HEOPTAHUYECKUX BEIICCTB
KBanupukanus BbINyCKHUKA

bakanasp

®opma 00y4eHust
3aouHas

banakoBo



esb 0cBOCHUA TMCHUNIMHBI

[enbto mpenogaBaHusi AUCUUIUIMHBI SBISIETCS MOMYYEHHUE 3HAHUM, HEOOXOAMMBIX MJIst
TUIOIOTBOPHOM TBOPUECKOM AesTenbHOCTH OakanaBpa. JucuuruimHa « TeXHOIOrus CBSA3aHHOTO
a30Ta» POPMHUPYIOT TEXHOJIOTMYECKOE MUPOBO33PEHUE OaKalaBpOB Ui UX MPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOH 1 MPOEKTHO-KOHCTPYKTOPCKOM MPOoheCCHOHAILHON IS TETHbHOCTH.

3ajmauyn W3y4YeHHs] AUCUUIUIMHBL H3YYEHHE TEXHOJOTHUU ChIPbS, HCIOJIB3YEMOTO B
TEXHOJIOTUH CBSI3aHHOTO a30Ta, HM3yYEHHE Mpolecca CHUHTE3a aMMHAKa M TEXHOJOTHUH
NOJIyYEHHUs a30THOM KHUCIOTHI. bakanaBp 1o AucuuIuinHe « T€XHONOTUs CBSA3aHHOTO a30Ta
JOJDKEH pemaTth npodeccuoHalbHble 3aJadyd B COOTBETCTBUU C IMPOU3BOACTBEHHO-
TEXHOJOTUYECKON, Hay4YHO-UCCIEAOBATEINbCKOM, OpPraHU3allMOHHO-YIIPABJICHYECKOU U
IIPOEKTHOU JIEATEIIBHOCTBIO.

N3yyeHne QUCHUIUIMHBL IOJPKHO OCHOBBIBATHCS HA CIEAYIOMIMX MPO(ecCHOHATbHBIX
CTaHAapTax:

- 26.001. Cneunanuct mo oO€CHeYeHUI0 KOMILIEKCHOIO KOHTPOJII IPOM3BOJCTBA
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

- 26.004. CrenMaiMcT MO TPOU3BOJCTBY BOJOKHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3ULIMOHHBIX MaTE€pUaJIOB.

Mecto nucuuniuusl B ctpykrype OOII BO

Kypc «TexHonorus CBA3aHHOTO a30Ta» CBA3aH C HEOOXOJMMOCTBIO 3HAHUN OCHOB
oO1Iel 1 HEOPTraHUYECKOW XUMHUH, aHATMTUYECKON XUMUHU U (PU3UKO-XUMHUYECKUX METOOB
aHanu3a, oOlEed XUMHUYECKON TEXHOJOIMH, TEXHOJOTMU KaTajJu3aTopoB M aJcOpOEHTOB,
IIPOLIECCOB M anmnaparoB XMMHYECKOW TEXHOJOIMH, IIUPOKOE MCIOJIb30BAHUE, KOTOPBIX HE
TOJIBKO J1a€T BO3MOXHOCTh Han0oJiee TOUHO BBIPA3UTh TEOPETHUECKHE 3aKOHOMEPHOCTHU, HO
U SIBIIAETCS HEOOXOIUMBIM HHCTPYMEHTOM HMX YCTaHOBJICHHs. TeopeTHdyecKkue 3HAHHS |
MPAaKTUYECKUE HABBIKU, TOJYYEHHbIC CTyJACHTAMHU TMPU HU3YYEHUH JTUCHMUILUTUHBI
«TexHonorust CBSI3aHHOTO Aa30Ta», JIOJKHBI OBITh HCIOJIb30BaHbl B MPOLECCE H3YUYEHUs
nocuenyroumx — adcumiuinH:  «Pecypco-  u sHeprocOepekeHMe B TEXHOJIOTHH
HEOPraHWYECKUX  BEIIECTBY», «IKOJOTMYECKUE TMPOOJEMbl OCHOBHOM  XMMHYECKOU
MPOMBIIIUICHHOCT», «Pacder wu  BBIOOp MaTepHaJioB M OOOpYyIOBaHUS  TIPH
MIPOEKTUPOBAHUI.

[Tocne m3y4yeHus AUCIUIUIMHBI BBIMTYCKHUKHA JOJKHBI OBITh TOTOBBI K BBITIOJIHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/06.6. Pa3paboTka mpemyio)KeHU MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO ChIPbSl U
YTWIM3ALUU OTXO/I0B MPOU3BOJICTBA;

- D/01.6. CoBepilleHCTBOBAaHHE TEXHOJIOTHH, MEXaHU3alusi W aBTOMaTH3aIlus
IIPOU3BOICTBEHHBIX IIPOLIECCOB;

- A/01.6. IlpoBenenue aHanmm3a CHIPbS, MONYy(HaOPUKATOB M TOTOBOW MPOTYKIIUU
MIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEpPUAJIOB.

Komnerenuuu ody4yarmerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHHUS M CHHMILIHHBI
B nporuecce ocBoeHuUs1 TaHHON TUCHUIUIMHBIL Y CTyJEHTa (POPMUPYIOTCS CIEAyIOIIne



KOMIICTCHIINH

— HpO(i)CCCI/IOHaJII)HBIe
Kon HaumenoBanue
WHaukaTopbl JOCTHKEHUS KOMIIETCHIIUN
KOMIETEHIIUH KOMIETEHIUU
I1K-2 crocoben 3-I1K-2 3HaTh cBOMCTBA XMMHYCSCKHUX 3JICMEHTOB,
HCII0JIb30BaTh 3HaHUE COCMHEHUH U MaTepHaJIOB HA KX OCHOBE ISl COOJTIOICHUS
CBOMCTB XUMHUYECKUX TEXHOJIOTMYECKOI0 PErJIaMeHTa
3JIEMEHTOB, V-IIK-2 YMeTh HCoIb30BaTh 3HAHUS CBOMCTB XMMHYECKHUX
COCIUHEHUN U AJIEMEHTOB, COCIMHEHNI U MATEPHAJIOB HA UX OCHOBE IS
MaTepuajoB Ha UX pelIeHNus 3a]1a4 110 BBIITYCKY NMPOIYKIIMU B CTPOTOM
OCHOBE JJISl PEIICHUS COOTBETCTBUH C TEXHUUYECKUMU TPEOOBaAHUAMU
3a7a4 B-11K-2 BnageTs HaBbIKaMH pa3pabOTKHU MPEATI0KESHUS O
npodeccuoOHaIbHON KOMIUIEKCHOMY HMCIIOJIb30BAHUIO CIPbS M YTHIIM3ALUH
JESITEIbHOCTH OTX0J10B IIPOM3BOJICTBA
[K-7 CIOCOOCH MPUHUMATh 3-I1K-7 3HaTh TEXHOJIOTUU U CUCTEMBI 3KOJIOTUYECKOTO
KOHKpETHbBIE MEHEIPKMEHTA IPU IPOBECHUY UCIIBITAHUN C
TEXHUYECKUE PELIEHUS | UCIIOJIb30BAaHUEM TEXHUUYECKUX CPE/ICTB
pu pa3zpaboTke V-IIK-7 YMeTb BBIIOTHITH PaOOTHI 10 COOPY M HAKOTUICHHIO
TEXHOJIOTHYECKHUX JAHHBIX IpU pa3pabOTKe TEXHOJOTHUECKUX MPOLIECCOB
IIPOLIECCOB, BHIOUPATh B-I1K-7 Bnaners HaBbIKaMH BbIOOpA TEXHUYECKUX YCTPONCTB
TEXHUYECKHUE CPEIICTBA | U TEXHOJIOIHH C y4€TOM 3KOJIOIMYECKHUX MOCIEACTBUN UX
Y TEXHOJIOTUHU C YYETOM | IPUMEHEHMS JUIsl MOATOTOBKH IPOEKTA IJIJaHa MEPOTIPUATUI
IKOJIOTMYECKUX I10 UCIIOJIB30BAHUIO CHIPHS B JOMOJIHUTEIbHBIX
MOCJIEACTBUM UX IIPOU3BOJICTBEHHBIX LIETISX
IIPUMEHEHHUS
Sazlatm BOCIIMTAHUSA, PCAIU3YEMbIC B PAMKaX 0CBOCHUHA TUCHHUILIHHDBI
Bos.uieuenne B
. HUcnosb3oBanue
Hanpasaenue | Co3nanue ycJjioBHii, Pa3HOIVIAHOBY 10
BOCIIUTATEJIbHOI0 MOTEHI[HAJIA
/menn ol0ecneynBarO KX N BHEY4eOHYI0
y4eOHOH TUCHHMIIIMHBI
AeTeJIbHOCTh
ITpodeccuona | dopmupoBanue Hcnonp3oBanne 1.Opranunsanus Hay4HO-
JIBHOE OTBETCTBEHHOCTH 32 BOCIIMTATEIbHOTO MOTEHIIMANA  |IPAKTUYECKUX
BOCIIUTaHHE npodeccuoHaIbHBIN JUCLUIUINH KOH(epeHINH, KPYTIIbIX
BBIOOD, MpOEeCCHOHATIBHOTO MOIYJIS CTOJIOB, BCTPEY C BEIYIIUMHU
npogeccuoHaIbHOe Ui (GOPMUPOBAHMS Y CTYACHTOB |CHELUATHCTAMU
pa3BUTHE U OTBETCTBEHHOCTH 3a CBOE IPEINPUATHI XUMUYECKON
npodeccruoHaIbHbIE npodeccuoHaIbHOE pa3BUTHE OTpaciii ropoja 1o
pemenus (B18) IIOCpPEeACTBOM BbIOOpa BOIIpOCaM
CTyJEHTaMH UHIUBUYaJbHBIX  |TEXHOJOTUYECKOTO
o0pa3oBaTeNbHbIX TPAEKTOpHM, |nmuaepcrBa Poccun.
OpraHu3alluy CUCTEMBbI 00IIeHHs (2. YyacTue B OATOTOBKE
MeX/1y BCEMH Y4aCTHUKaMH nyOauKanuii B
00pa30BaTEeNLHOTO MPOIIECCa, B [BBICOKOPEHTHHTOBBIX
TOM YHCJIE C UCMOJIb30BAaHUEM  [PELEH3UPYEMbIX HayYHBIX
HOBBIX HH(OPMAIIMOHHBIX U3JIaHUSX
TEXHOJIOTHI.
ITpodeccuona | dopmupoBanue 1.Ucnonp3oBanue 1. Opranuzanus Hay4HOTO
JIBHOE CIIOCOOHOCTH U BOCIHUTATEIHHOTO MOTEHIINANIA nojaxona u yyBcTBa «Bce B
BOCIIUTaHHE CTPEMJICHUS JUCLUIUINH OIHOM  KOMaHIEe» uepe3
CJIeI0BATh B npodeccuoHaNTbHOT0 MOAYJIS y4yacTHE€ CTYAEHTOB IpHU
npodeccun HopMam JUIsl pa3BUTHSI HABBIKOB BBITNIOJTHEHUH
MTOBEJICHUA, KOMMYHUKAITUU, KOMaHIHOU 1abopaTOpPHBIX padoT.
o0ecreynBaroIuM paboThI U TUJEPCTBA, 2. ®opMupoBaHuE
HPABCTBCHHBIN TBOPYECKOTO MHKEHEPHOIO BEPTUKAJIbHBIX CBSA3EH U



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

XapakTep TpyA0BOH
JESITEIIbHOCTH U
HECTy)KeOHOTO
noBeneHus (B21)

MBIIUICHUS, CTPEMIICHUS
CJIeZIOBATh B MPO(heCcCHOHANBHOM
JeSTEIIbBHOCTH HOpMaM
MOBEeIEHHS, 00ECIIEYNBAIOIINM
HPABCTBEHHBIN XapaKTep
TPYJIOBOH ACSITETLHOCTH U
HECJIy>keOHOT0 MOBEICHUS,
OTBETCTBEHHOCTH 32 MPUHATHIC
pelleHus Yepe3 BhIITOJTHEHUE
TPYIIOBBIX TAOOPATOPHBIX
pabor.

2.Mcnonb3oBaHue
BOCIHUTATEIHHOTO MMOTEHIINANA
JUCITUTLIAH
poecCuoHaNBEHOTO MOAYJIS
JUISL:

- popMHUpOBaHUS
IPOM3BOJICTBEHHOTO
KOJUJIEKTUBHU3MA B XOJI€
COBMECTHOT'O PEeIICHUS KaK
MOJIeJIbHBIX, TaK U
MPAKTUYECKHX 337124, a TAKKE
MyTeM MOJIKpEeIICHHE
panroOHATBFHO-TEXHOJIOTHYECKIX
HABBIKOB B3aMMOJICHCTBUS B
MIPOEKTHOM €SI TETbHOCTH
OMOIMOHATBHBIM (P (EeKTOM
YCIENHOTO B3aUMOICHCTBUS,
OIIYIIIEHHUEM POCTa 00IIeH
3¢ (heKTUBHOCTH TpU
pacripeieIeHUH MPOSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIBHBIMU
KOMIIETEHTHOCTHBIMU U
SMOIMOHATBHBIMU CBOWCTBAMH
YJIEHOB MPOEKTHOW TPYIIIHI.

(hopMaTbHBIX TIPABIIT
JKA3HHU IIPU NIPOBENCHUU
CTY/ICHYECKHX KOHKYPCOB

[Ipodeccrnona
JBHOE
BOCIIUTaHHE

dopMupoBaHUE
TBOPUYECKOTO
MBILIEHUS
NPUMEHUTEIBHO K
chepe XuMuIecKou
TEXHOJIOTHUH
HEOPraHUYECKUX
BemiectB (B35)

Hcnons3zoBanue s
(dbopMupOBaHUs YyBCTBA
JUYHOU OTBETCTBEHHOCTH B
00J1aCTH TEXHOJIOTUH
TEXHOJIOTMM MUHEPAJIbHBIX
yIA0OpeHu coJielt U menoveit /
TEXHOJIOTMM OCHOBHOT'O
HEOPraHUYECKOI0 CUHTE3a;

2. Pa3BuTHe HaBBIKOB
TBOPYECKOTO MBIIIJIEHUS TYTEM
COAEUCTBUS U MOIIEPKKA
y4acTHsI CTYJI€HTOB B HAy4YHO-
MIPAKTUYECKUX MEPOTIPHUITHIX
BHYTPHUBY30BCKOTO
PETHOHAIILHOTO W/UITN
BCEPOCCUICKOIO YPOBHS B
chepe XUMHUIECKUX
TEXHOJIOTHM.

1. Opranuzanus u
IIPOBE/ICHUE DKCKYPCH,
HAY4YHO-TIPAKTHYECKUX
KOH(epeHui, GopymoB,
KPYTJIBIX CTOJIOB,
BeOMHApPOB 10 BOIIpOCam
npodhecCuoHaTbHOM
JeSITeTbHOCTH

2. YdacTHe B CTYJACHYECKIX
OJIUMITHAJIaX M KOHKypcax
HAyYHBIX TPOEKTOB,
TBOPYECKUX MEPOINPUATHUSIX,
KOHKypcax
npodecCuOHaIBLHOTO
MacTepCTBa, B TOM YHCIIE
10 CTaHJapTam
WorldSkills.

3. YdacTue B HOArOTOBKE
nyOauKanui B




MEPUOANYCCKUX HAYIHBIX
M3IaHMAX

4. Y4acTtie B AeITEIbHOCTH
CTYJICHYECKOT0 HAyYHOTO
oOrrecTBa.

CTpykTypa u cojep:kaHue Y4eOHOUH TUCUMILTUHBI
JlucrunimHa mipenomaercs cryneHtam B 9-om cemectpe. OOmias TpyI0e€MKOCTb
JUACIAIUIMHBI COCTaBIIsIeT 3 3aUeTHbIe equHMIlbl, 108 ak. yaca.
Kanenaapublid miian

Ne Ne HaumenoBanme pa3jaena Buabi yueonoii ATTecTa Maxkcu
P T (TeMbl) TUCHMTLIHHBI NAesiTeJIbHOCTH (B Yacax) 1078 MAaJlb-
a e pasnena HBIN
3 M f"g = (¢popma) 0aJ
i bl ; § 3a
e . = 2 pasaen
a s | E | & | g
a s | £ | & |8
=2 = = = @)
1 1,2 | Ob6mue CBeJICHUS ol| 28 1 2 - 24 YO-1, 25
TEXHOJIOTHH CBSI3aHHOTO JIP,
a3ora JIP,
[IpousBoncTBO  azora | KP
KHCJIOPOJIa
3 | IlpousBoactBo Bomoponma u | 29 2 4/4 - 24
A30TOBOPOHOM cMecH
(ABC) nns cunTe3a amMmmHaka
2 4 | CuHTe3 aMMHaKa 26 2 - - 24 T 25
5 | IIpousBoacTBO azoTHOW | 25 1 - - 24
KHCJIOTHI
Bua npomMeKyTOYHON aTTeCTAIlNN 108 6 6/4 - 96 JK3aMeH 50
Conepmaﬂue JJEKIIMOHHOI'0 Kypca
YuyedHo-
Tembl JJeKIUH. Bceero
MeTOoInYecKoe
Bonpochl, oTpadaTbiBaeMble HA JIEKIUH 4acoB
odecreyeHue
1 2 3
OO01ue cBeleHUsI 0 TEXHOJIOTHH CBS3aHHOIO a30Ta 1 [1-4]
/A30THasi IPOMBILIUIEHHOCTh
I[Ipou3BoACTBO 230TAa M KUCJIOPOAA
XONMOAUIBHBIN IIMKJI HU3KOTO ABJICHUSI C PACIIMPEHUEM BO3/IyXa B
typooaetanaepe (1 Kamuiisr)
IIpou3BoacTBo Bogopoaa u a3otoBopoaHoii cmecu (ABC) nis cunTe3a 2 [1-4]
aMMHaKa
OcHoBHBIE CrOCOOBI Mpou3BoAcTBa Bojgopona u ABC mns cuHTesa
aMMHaKa
TexHoornyeckas cxeMa KOHBEPCHUU TPUPOJTHOTO ra3a
CuHTe3 aMMHaKa 2 [1-4]
PaBHOBecue peakiiuy CHHTE3a aMMHaKa
TexHOoIOrnuecKre CXeMbl CHHTE3a aMMHUaKa
IIpou3BoOACTBO a30THOMH KHCJIOTHI 1 [1-4]
CBolicTBa a30THOM KHCIIOTHI
TexHonornyeckas cxema noJy4eHHs] a30THON KUCIOTHI




Ilepeuyensn 1abopaTOpHBIX padoT

YuebHo-
Tema s1a6opaTopHBbIX padoT. Bcero
3ananusi, BOPoChl,0TpadaTbiBaeMble HA JJA00PATOPHOM 3aHATHH JacoB METOAMTIECKOE
obecreueHue
1 2 3
KucopoaHbie COeMHEHHS a30Ta 2 [5]
CBoiicTBa a30Ta M €r0 BOJAOPOIHBIX COSAMHCHHIA 4/4 [8]
3aganus I CAMOCTOSAATEJILHOM Pa00ThI CTY/1€HTOB
Beero YuedHo-
Bomnpocekl 1J11 caMOCTOATEILHOTO N3y4eHUs (3a1aHusl) 4ACOB METOIHYEeCKOoe
odecmeyeHue
1 2 3
IIpou3BOaCTBO 230Ta M KHCJI0POJA 24 [1-13]
BricokoTemmnepaTtypHas pukcanus a3ora
[Tpon3BOICTBO a30Ta M KUCIOPOJIa M3 BO3yXa KPUOTSHHBIM METOJIOM
Pa3nenenue )KuAKOro BO31yXa METOIOM PEKTU(UKAIINH
Tumsl BO3yX0pa3AeIuTEIbHBIX YCTAHOBOK
XO0JI0TUITLHBIN ITUKJT BEICOKOTO JABJICHUS C OJTHOKPATHBIM
JPOCCETMPOBAHUEM CIKATOT0 Bo3ayxa (LMK JIuHe)
XONOAUIBHBIN [UKJI CPEAHETO NABJICHHS C pacCHIMPEHUEM BO3IyXa B
netanzaepe (ki Kinoxga)
IIpou3BoacTBO BoAOpoaa U a30ToBOPOAHONH cMecH (ABC) 1 cunTe3a 24 [1-13]

aMMHaKa
[TosyueHre BOAOPO/1a KOHBEPCHEH MPUPOTHOTO ra3a

Karann3atopsl KOHBEPCHH METaHa

Konepcus okcuma yriepozaa (I1)

Karanu3zarops! kouBepcun okcua yriepoaa (I1)

["a3uukanms TBEpIOrO TOILTHBA

DU3NUKO-XMMHYECKHUE OCHOBBI TIPOIIECCOB KOHBEPCHH MIPHPOIHOTO ra3a
TexHOJIOTHUeCKHEe CXeMbl KOHBEPCHH MPHUPOIHOro raza TexHOIorus
KOHBEPCHH TPUPOIHOTO Ta3a

MeTo/ 16l OUHUCTKH MPUPOTHBIX Ta30B OT CEPHUCTHIX COCTUHEHUIH
CuHTe3 aMMHaKa 24 [1-13]
XapakTeprUCTHKA aMMHaKa

Karann3aTopsl CHHTE3a aMMHaKa

BrieneHre aMMuaka u3 IpopearupoBaBIiieil a30TOBOIOPOAHON CMECH
[TyTr COBEPIICHCTBOBAHHS CXEM CHHTE3a aMMHaKa

IIpou3BoACTBO a30THOH KHCJIOTHI 24 [1-13]
OxkuclieHre aMMHaKa

Oxwucnenne okcuma asora (1)

[TepepaboTKa OKCHIIOB a30Ta B a30THYIO KHCIIOTY

KaTanu3atopsl OKUCIICHHS aMMHaKa

BrnsiHre mapaMeTpoB OKHCIIEHHs aMMHaKa Ha BbIxo1 okcuza asora (11)

Oobpa3oBaTe/ibHbIE TEXHOJIOTMH
Peanuzanmsi ocBoeHUs JaHHOW IUCHUIUIMHBI OOECTIEUMBACTCS JTOCTYIIOM KaXKIIOTO

oOyuaronierocsi Kk 0a3aMm JaHHbIX U OMOIMOTEUYHBIM (hoHAAM, POPMUPYEMBIM IO MOJIHOMY
MepEeyHI0 JUCHUIUIUH (MOAYJIel) OCHOBHOM 0Opa3oBartenibHOM nporpamMmbl. B BUTU HUAY
MUOU nencTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX IPOBOAATCS 3aHATHS 110 PA3IMYHBIM
OUCLUIUIMHAM HAIpaBJICHUs IIOATOTOBKM «XMMHUYECKas TEXHOJIOTUSA», B TOM 4YHCIE U
KJIacChl OOECHEYEHbl JTOCTYNOM K ceTH VIHTepHeT g  CcaMOCTOSITENbHOM MOATOTOBKU



ctyaeHToB. Ha kadenpe mmeeTcsi KOMIBIOTEPHI ¢ BO3MOKHOCTBIO PA0OTHI B CHELMATIBHBIX
nporpaMmMax UM JIOCTylla K COBPEMEHHBbIM NpOo(ecCHOHAIbHBIM 0a3aM  JIaHHBIX,
MH(POPMAIIMOHHBIM CIIPAaBOYHBIM M IOMCKOBBIM CHUCTEMaM, K TakKUM Kak 0a3a JaHHBIX
NepUOANYECKUX M3aaHuil. Llenpio mpu 3ToM sBIsEeTCs BbIpaOOTKA Y CTY/JEHTOB HAaBBIKOB U
KOMIIETEHLIUM, TMO3BOJIAIOIIMX CAMOCTOATEIBHO BECTH MCCIEI0BATEIbCKYI0O M HAy4HO-
MeJJarOrHIecKyro padoTy.

[TpakTHyeckas MOATOTOBKA MpPU peald3aldd y4eOHOW TUCIUIUIMHBI OPTraHU3yeTCs
IyTeM IPOBEACHUS NPAKTUYECKUX 3aHATHM, IIPEyCMAaTPUBAIOIIUX y4acTue 00y4YaroluXcs B
BBIMOJTHEHUH OTJAEIBHBIX 3JIEMEHTOB paboOT, CBA3aHHBIX C Oyaymied npodeccruoHalbHOMI
JEATEIbHOCTBIO.

[TpakTHueckasi MOATOTOBKA TaKXKe BKJIKOYAET B ce0s 3aHATHSA JEKUMOHHOIO THUIIA,
KOTOpBIE  MpeayCcMaTpuBalOT  Mepenady  ydeOHoi  uHpopManuud  oOydarouuMmcs,
HEOOXOAMMOW JUIsl TOCHEAYIOIIEr0 BBIMNOJHEHUS paboOT, CBA3aHHBIX C Oynaylieu
PO ECCUOHATIBHOM €SI TENBHOCTHIO.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKUMM ¢ wucnoias3oBanueMm [IK wu
KOMITBIOTEPHOI'O IPOEKTOpa, IPaKTUYECKUX 3aHATUH, ¢ Hcnoias3oBanueMm I[IK npwu
npoBeaeHUn  pacdyetoB. CamocTosdTenbHass paboTa  CTYJIEHTOB IMPOBOJUTCS  IOJ
PYKOBOJICTBOM ITPENOIABATEINIEH, C OKa3aHUEM KOHCYJbTAlUKA U MOMOULIM IIPU MOJATOTOBKE K
KOHTPOJIBHBIM pa00TaM, BBIIIOJHEHUHU JOMAIHUX 3aJaHUM.

DoH/1 OLIEHOYHBIX CPEICTB

@OHJI OIEHOYHBIX CPEACTB MO AHUCHMIUIMHE OOECHEeYMBAET MPOBEPKY OCBOCHHS
IJIAHUPYEMBIX PEe3yJbTaTOB 00y4YeHUs (KOMIETEHLIM W HMX WHIUKATOPOB) MOCPEACTBOM
MEpPOIPUATHIA TEKYIIET0, PyOSKHOI0 M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCLHUIUIMHE.

CBsi3p Mexay (HOpMHUPYEMBIMU KOMIETEHIMSIMH U (OpMaMU KOHTPOJSI UX OCBOCHHUS
IpeJiCTaBjlIeHa B ceaytonei Tabnuiue:

Hanmenosanue
No Kon n HanMeHoBaHMEe HHIUMKATOpa HanmenoBanue

KOHTPOJIHUPYEMBIX o
P Py JOCTHIXCHHA KOMIICTCHIIMH OLICHOYHOI'O CpCACTBA

n/m
pa3aenoB (TeMbl)

Bxo1HOM KOHTPOJIb

. Bomnpocer BxogHOTO
1 | BxoaHoi KOHTPOJIb
KOHTPOJIs (YCTHO)

ATTeCTaI_[I/IH pa3aciios, TeKy'H_II/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 OO6u1me cBeeHus 0 3-I1K-2, Y-IIK-2, B-TIK-2, Ortuer o nabopaTopHOit
TEXHOJIOTUH 3-11K-7, Y-IIK-7, B-IIK-7 paboTte (MUCEMEHHO)

CBSI3aHHOTO a30Ta
[TpousBoacTBO a3ota 1 TecT (MUCHEMEHHO)
KHACJIOpOAaa

IIpousBoacTBO
BOJIOPOJIA U
a30TOBOPOJHON CMeCH
(ABC) nns cunaTesa
aMMHaKa

2 CunTte3 aMMuaka 3-11K-2, V-TIK-2, B-TIK-2, Otyer mo nabopaTopHOit




[Ipouzsoacteo azornout | 3-11K-7, V-IIK-7, B-TIK-7 paboTte (MUCEMEHHO)
KUCIIOTHI
Tect (MUCHMEHHO)
[IpomesxyTouHas arrectanus
1 | Ox3amen [K-2, TIK-7 TecT (MUCHMEHHO)
[lepedyeHb OCHOBHBIX IMOKa3aTeNed OLEHKH PE3yJIbTATOB, 3JIEMEHTOB MPAKTUYECKOTO
ONbITAa, 3HAHUA © YMEHUHW, TMOJJIEKAIINX BXOJHOMY, TEKYHIEMY KOHTPOJIK U
HpOMe}KYTO‘{HOﬁ arrecrTalun
HaumenoBanue
Ne Konx n HauMeHOBaHME HHIUKATOpA PesynpTarsl 00ydeHus mo
n/m KOHTPOIMPYCMBIX JOCTHKEHHST KOMITETCHIINH JHUCLHILINHE
pazziesoB (TEMBbl)
Bxo1HOM KOHTPOJIb
1 Bxo1HO# KOHTPOJIb
ArtTecTtauus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH
1 OOurue cBeIeHUs O 3-1IK-2, V-IIK-2, B-TIK-2, 3HaeT TeXHOJIOTUI0
TEXHOJIOTU U 3-1IK-7, V-IIK-7, B-1IK-7 BBICOKOTEMIIEPATYpPHON
CBSI3aHHOT'O a30Ta ¢bukcanuu a30Ta, CXemy
[IpousBoacTBO a3ora u XOJOAUIBLHOTO MKJIA JInHe,
KHUCJI0pOJia CXEMY XOJIOAWJIBHOTO LIMKJIa
[IpouzBoacTBo Kiona, cxemy X0101UIIbHOTO
BOJIOpOJIa U nukira Kanuisl, OCHOBHEIE
a30TOBOPOJHOM CMECH CIocoObI MPOU3BOJICTBA
(ABC) nns cuntesa Bogopoaa u ABC,
aMMHUaKa KaTaJln3aTopbl KOHBEPCUHU
ME€TaHa U OKCHJIa yriepoa
(1
Brnaneetr Mmetogukoi
HCCIIEIOBAaHUS CBOWCTB
KHUCJIOPOJIHBIX COCMHEHUN
a30Ta, OTNPEICICHHS
Co/IepXaHusl aMMOHUWHOTO
a30Ta B aMMHUAYHOU CEIIUTPE,
ONpeNIeTICHUs COIepKAHUS
a3oTa B CcyJib(paTe aMMOHHUS
YMeeT ucroap30BaTh
CIIPaBOYHBIC MaTEPUAIIBI U
pacueTHbIe (hopMyna s
OTIpEIeTICHUS COICPKAHUS
a30Ta B COCAMHECHUSIX
2 CuHTe3 aMmMuaka 3-I1K-2, V-IIK-2, B-TIK-2, 3HaeT XapaKTePUCTUKHI
—1 3-I1K-7, V-IIK-7, B-IIK-7 aMMMaKa, BIIMSIHUE YCIOBUU
[Ipoun3BoaCTBO a30THOM CHETE32 aMMIAKA Ha
KHCTOTEL TEXHOJIOTHYECKUH Tpoliece,
CBOMCTBA a30THOM KHUCJIOTHI,
TEXHOJIOTHYECKYIO CXEMY
CHHTE3a aMMHaKa,
TEXHOJIOTHYECKYIO CXEMY
IIPOU3BOJCTBA A30THOM
KHCIIOTBI
Bnaneer MmeTonukoun
HCCIICA0BAHUS CBOMCTB a30Ta




1 €T0 BOJOPOJHBIX
COCIMHEHUH, ONIPECIICHUS
MacCOBOM JOJIU aMMUaKa,
OIIpEIEIICHUs MAaCCOBOM J0IU
a30THOU KHUCIIOTHI

YMeer ucnonb3oBarTh
CIIPABOYHBIEC MAaTEPUAIIBI U
pacueTHbie (hopmya IS
OIpPEEIICHUS COLIEP/KAHUS
a30Ta B COEIMHEHUAX

IK3aMeH

IK-2, T1K-7

JleMoHCTpHpYeT OCHOBHbBIE
3HAHUS U YMCHUS B

COOTBETCTBUH C pa3aciiaMu
1, 2.

OueHo4YHbIE CpeCTBA

n/n

HanmenoBanue
OLIEHOYHOT'O CPEJICTBA

Kparkas xapakTepucTHKa OI[CHOYHOTO
cpencTBa

ITpeacraBineHne OIEHOYHOTO
cpencTra B GoHJIe

Bxo1HOM KOHTPOJIb

CpenctBo KOHTPOJIS,, OpPraHW30BaHHOE
KakK crenuaabHas Oecena
mpernojaBaresis ¢ oOydJaromuMmcs Ha
TEMBbI, CBSI3aHHBIE C  HM3y4yaeMoi
JUCLUIUIMHOM, M PAacCYMTaHHOE Ha
BEISICHEHHE o0beMa 3HAaHUH
oOyuarolerocss 1o  OMNPEJeIIEHHOMY
paszneiny, TeMe, mpobJiemMe | T.11.

VYerubiit onpoc — YO

Otuet no
nabopaTopHol padbore

TexHuueckoe CpEICTBO, KOTOPOE
MOXXET  OBITh  HCIOJB30BAHO  JUIA
KOHTpPOJISI MPUOOPETEHHBIX CTYAEHTOM
npodeccnoHambHBIX HaBBIKOB u
YMEHHUI 0 YNPaBJICHUI) KOHKPETHBIM
MaTepUaIbHBIM 00BEKTOM.

Jlaboparopuas pabora — JIP

KonTponbHaspabora

CpenctBo MIPOBEPKHU YMEHUH
NPUMEHSATh TOJIyYEHHbIE 3HAHMUA IS
pelIeHusl 3a/1ad ONpPEJENICHHOTO THIa
110 TEME WJIU pa3Jeny

KonTponbnas padota -KP

Tect

Cucrema CTaH/IapTU3UPOBAHHBIX
3a/laHuH, MIO3BOJISAIOIIAs
aBTOMaTHU3HpPOBATh Ipouenypy
U3MEPEHMS YPOBHS 3HAHUN U YMEHUMU
o0yuJaromierocs.

Tector - T

Mertonuueckue MaTepualibl,

ONpEACISIOIMUE TPOLENYPHI

OLICHMBAHUS 3HAHHUU,

yYMEHUH, BIaJCHUN U (WJIN) OTIBITA JESATEILHOCTH, XapaKTePU3YIONIUX 3Tarbl (HOPMUPOBAHUS

KOMIIETEHIIUH.

Bonpocsl BxogHoro kourpoJs (YO):

1.9nexkTpoHHOE CTpoeHHE a30Ta. PU3NUECKUE U XMMUYECKHE CBOMCTBA a30Ta

2.CBoMcTBa aMMHaKa

3.Conu aMmMOHUSI

4.OCHOBHBIE COCTaBHBIC YaCTH XUMHUYECKOT'O IMPON3BOACTBA

5.Kputepuu onenku 3¢h(peKTHBHOCTH TPOU3BOICTBA

6.0Okcuabl a3ora



7.A30THCTAas KUCIOTA
8.A30THas KUCIO0Ta
9.Kunetuka xumuyeckux peaxiuii. Koncranrta paBHoBecHsI
10.KoHTaKTHBIE MacChl
Bomnpocs! aj1s1 oTyeTa mo JadoparopHoii padore Nel:
1. 3akoHUMTE ypaBHEHUS PEAKIUI U YKAKUTE, K KAKOMY THITY OTHOCUTCS KayKasi U3 HUX:
a) NHs;+Ca —
0) NH;(r)+CaCly(1)—
B) HN3;+Mg—
2. OcyuiecTBUTE CHEAyIOIIME MpeBpalieHus (YUCIO CTaaud JOJKHO OBITh
MUHUMAJILHOE) U YKaKUTE YCIIOBUS MPOBEACHUS PEAKIUM:

3. Kakne coenuHEHHs B KHJIKOM aAMMHAKE UTPAIOT POJb COOTBETCTBEHHO KHCIOT U
OCHOBaHUN?

4. [IlpuBemure mnpuUMeEpbl peakUMii B KUAKOM aMMHaKe: HEHTpad3aluu;
B3aUMOJICHCTBUSA C XJIOPOM.

5. Onumure CTpoeHHe MOJIEKYJ THApa3uHa U OOBSICHUTE €r0 arperaTHOe COCTOSIHHE,
CaMOMOHM3ALMIO B JKMJIKOM COCTOSIHUM, CIIOCOOHOCTh K OOpa30BaHMIO COJIEH T'Mapa3uHa,
OKHCIIUTEIIbHBIE U BOCCTAHOBUTEIIBHBIE CBOKCTBA.

Bonpocsl 1151 oTyera mo JgadoparopHoi padore Ne2:

1. OcymecTBuTe Ccleayomue TMpeBpanieHuss (YUciIo CTaauil JOJDKHO OBITh

MUHUMAaJbHOE), YKAKHUTE YCIOBUS IPOBEACHUS PEAKIINN:
NaNO;—NO,—-NO—N,

2. Kak OOBSICHUTH, YTO a30THAs KHUCJIOTAa M HUTPATHl TSHKEIBIX METAIJIOB MEHeEe
YCTOWYMBBI, YEM HUTPATHI IIEJIOYHBIX METAJUIOB?

3. Hanmmmre ypaBHEHHs peakunii TEPMUUECKOTO PA3JIOKEHUS COJIEN

Ca(N03)2, Pb(NOg)z, AgN03, NH4N03, Mn(N03)2.
4. CocraBbTe 2NEKTPOHHO-UOHHBIE U MOJIEKYJIIPHBIEC YPABHEHHUSI PEAKLIAHN:
HN03 +S—

5. Kakoit HMOH O0OyCIOBIMBAaE€T BBICOKYIO  OKHCIUTEIbHYIO  aKTUBHOCTD
KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTHI? UTO MPOUCXOAUT NpU JTOOABICHUU K HEH CEepHOU
KHCJIOTHI? Hanuimre ypaBHEHUE peakivu.

Bonpocsl 17151 oTyera mo jadoparopHoi padore Ne3:

1. UTo Takoe TUrpoCKONUYECKUE TOUKN?

2. YTo BAMSET HA CIECKUBAEMOCTh AMMHAYHON CEJIUTPHI U KAK €€ MPEAOTBPATUTH?

3. Kakas peakuus npoTeKaeT pyu HarpeBaHUM aMMUadHoM cenuTpsl 1o 200-270 °C?

5. Ilepeuncnure cTaguu MPOMBILLICHHOTO MPOU3BOICTBA AMMUAYHOUN CEJIUTPHI.

6. JIJ1st KakuX pacTeHHI M Ha KaKMX MOYBaxX MCIHOJB3YIOT AMMHUAYHYIO CETUTPY?



1.
2.
3.

Bonpocsl 17151 oTyeTa mo JadoparopHoi padore Ne4:
Knaccuduxanus a30THBIX YI100pEeHHIA.
OcHoBHBIE (OPMBI a30THBIX y100peHuid. CocTaB U CBOMCTBA a30THBIX YJ0OpPEHUH.
3anuiuTe peakiuo nojydeHus cyiabdara ammonus. K kakoMmy yucity peakuuii oHa

oTHOCHUTCS?

4,

Kakumu cmocobamu, B ammapaTypHOM OTHOUICHHHM, MOKHO MOJIYYHTHh CyJIb(at

ammMmoHusi? Uto Takoe carypartop?

3.

DN B~ W N =

[Tyt noBsiieHust 3¢ HEKTUBHOCTH a30THBIX YI0OpEHUH.
Bonpocs! aj1s1 oTyeTa mo jJadopaTtopHoi padore NeS:

. Xapakrepuctuka aMmmuaka. CeIpbe, IPUMEHAEMOE B IIPOU3BOACTBE aMMHUAKA.

. IlepcnexkTUBBI pa3BUTHs CUHTE3a aMMuaka B Poccuu u B Mupe.

. [lyTtn yBenmueHuns1 paBHOBECHOM KOHIICHTPALMM aMMHAaKa B IIPOLIECCE €T0 CUHTE3A.
. KaranmsaTopsl, ucrons3yemsle B IIPOLECCE CUHTE3a aMMHUAKa.

. JIJ1sl KakuX BUJIOB YIOOPEHUI UCTIONB3YIOT aMMHUAK?

Bonpocsl 1151 oTyera mo jgadoparopHoi padore Ne6:

. [IlpumeHeHrEe a30THON KHCIIOTHI
2.
3.
4,

OcHOBHBIC CTauH IIPOU3BOACTBA a30THOM KHCJIOThI
KaTaHI/ISaTOpBI, IMPUMCHACMBIC B ITPOU3BOACTBC a30THOM KHUCJIOTBI
OT 4yero 3aBUCHUT KOJIMUECTBO BBIACIIAIOIICTOCA TCILIA IIPpU HeﬁTpaJIHSaL[I/II/I aMMHaKa

A30THOU KUCJIOTOM?

5.

Yemy paBeH TeruioBoM >(PQEKT peakuuu HEWTpalu3alud aMMuaka a30THOH

KHUCJIOTOM TP UCITOIb30BaHUM YUCTHIX 100%-HbIX BemecTs?

3agaHuss KOHTPOJbHOM padoThl (KP) BINMOTHAIOTCA MHAMBUIYATBHO 110 BAPUAHTAM,

COOTBETCTBYIOIIUM TOCenHeN udpe mudpa cryaeHTa. Bapuantsl KOHTPOIBHBIX 3aJaHUN

Ne Bapuanra 1 2 3 4 5 6 7 8 9 10

Ne 3amanus 1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 | 17 18 19 20
21 22 23 24 25 26 | 27 28 29 30
31 32 33 34 35 36 | 37 38 39 40

1.CBoiicTBa 1 MPUMEHEHUE a30Ta
2.Uctopust pa3BUTHUS @30THOM MPOMBIIIIIEHHOCTH

3.IlepcrieKTHBBI pa3BUTHS a30THOW MTPOMBITINIEHHOCTH

4 MacmtaObl MPOU3BOJICTBA CBSI3aHHOTO a30Ta
5.ChIpbe U BCIIOMOTraTeNIbHbIE MaTEpHaIbl B IPOU3BOJICTBE CBSI3aHHOTO a30Ta

6.PU3NKO-XUMHUYECKHE CBOMCTBA OKCHUIOB a30Ta

7.CBoiicTBa 0€3BOIHON a30THOU KUCJIOTHI

8.CBoiicTBa BOJAHBIX PACTBOPOB a30THOM KUCIOTHI

9.CsoiicTBa pactBopoB okcuaoB azotra NO u NO,

10.0Oxucnenne ammuaka B okcu azota (I1)
11.®U3NKO-XMMHYECKHE OCHOBBI IIPOIIECCa MOJTYUEHUS a30THON KUCIOTHI

12 . KaTanu3aTtopbl OKUCICHHS aMMHUaKa

13.IlepepaboTka OKCHUIOB a30Ta B a30THYIO KUCIIOTY



14.TTpoMbITIIIEHHBIE CXEMBI TPOU3BOJICTBA pa30aBIeHHON a30THON KHUCIOTHI

15.ITpsiMoli CHHTE3 KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI

16.KoH1ieHTpupoBaHKe a30THOM KUCIIOTHI C IPUMEHEHUEM CEPHOM KUCIIOTHI

17.KoHIIleHTpUpOBaHKUE a30THOW KUCIIOTHI C TPUMEHEHUEM HUTPAaTa MarHHsI

18.HoBbie criocoOb! mOMy4YeHUS] KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI

19.TTomyueHnue a30THOM KHUCIOTH 0COOO0M YMUCTOTHI

20.DuU3NKO-XUMUYECKIE CBOMCTBA AMMHAYHOM CETUTPHI

21 .KadyecTBO aMMHA4YHON CEITUTPHI

22.OCHOBHBIE CTaJIMH MTPOU3BOJICTBA AMMHAYHOW CETUTPHI

23.TexHOIOTHYECKUE CXEMBI TIPOU3BOJICTBA AMMUAYHON CETUTPHI

24 ) Kvnkue a30THBIC yI00OpeHUsa. AMMUayHas BoJia

25.Kunkue a30THbIEe YI0OpeHHsI. AMMUAKATHI

26.DOu3NKO-XUMHUYECKHE CBOMCTBA KapOaMm1a

27.OU3NKO-XUMHUYECKAE OCHOBBI CHHTE3a KapOaMua

28. TpeboBaHrs K KadyecTBY aMMHaKa W JUOKCHIY Yriepoja IpH IPOU3BOACTBE
KapOamua

29.ITpoMpblTIIEHHBIE CXEMBI TIPOM3BOJICTBA KapOaMua

30.Hogsie HarpaBieHus: B 0071aCTH puKcauu aTMochepHOro azoTa

31.0mpenenuTh KOJIMYECTBO aMMMaka, Tpedyemoe s mpousBoactBa 50000 T/rox
a30THOM KHCIOTHI, H PACXOZ BO3LyXa HA OKHCICHHE aMMHaka (B M°/4), ecii mex paboTaeT
355 nmHeii B roay,Beixogokucuazorax;=0,97%,crenenpradbcopormnx,=0,92, a comepkanue
aMMHaKa B CyX0il aMMHa4HO-BO3AyIIHOM cMecH — 7,14% (macc.).

32.0mpenenuTh KOJIMYECTBO aMMHaka, Tpedyemoe s mpousBojctBa 55000 T/rox
a30THOI KHCIOTHI, H PACXOJ BO3LyXa HA OKHMCICHHE aMMHaKa (B M/d), ecli Lex paboTaer
355 mueit Broay,Beixogokrucua3zotax;=0,97%,crenenpadbcopobnmnx,=0,92, a coxuepxaHue
aMMHMaKa B CyXoil aMMHa4HO-BO3AyIIHOM cMecH — 7,15% (macc.).

33.0mpenenuTh KOJIMYECTBO aMMHaka, Tpedyemoe s mpou3sBoactBa 60000 T/rox
a30THOM KHCIOTHI, H PACXOX BO3LyXa HA OKHCICHHE aMMHaKa (B M/4), eci mex paboraer
355 nmHeit Broay,Berxogokrucnazorax;=0,97%,crenenpabcopbrmnx,=0,92, a coxepkanue
aMMHaKa B CyXOol aMMHa4YHO-BO3yIIHON cMecu — 7,16% (macc.).

34.0mnpenenuTh KOJIMYECTBO aMMMaka, Tpedyemoe st mpousBojctBa 65000 T/rox
a30THOM KHCIOTHI, H PACXOZ BO3LyXa HA OKHCICHHE aMMHaKa (B M/d), ecli Lex paboTaer
355 nmHeii B roay,Bbixogokucuazorax;=0,97%,crenenpradbcopormnx,=0,92, a coxepxanue
aMMHaKa B CyXoil aMMHa4HO-BO3AyIIHOM cMecH — 7,17% (macc.).

35.0mnpenenuth KOJIMYECTBO amMmuaka, Tpebyemoe s mpousBojactBa /0000 T/rox
a30THOI KHCIOTHI, H PACXOJ BO3LyXa HA OKHCICHHE aMMHaka (B M°/4), ecil mex paboraer
355 nmueit Broay,Beixogokrucuazorax;=0,97%,crenenpabcopOiinnx,=0,92, a coxepxanue
aMMHaKa B Cyxoil aMMUa4YHO-BO3aylIHoH cmecu — 7,18% (macc.).

36.0mpenenuTh KOJIMYECTBO aMMMaka, Tpedyemoe st mpousBojactBa /5000 T/rox
a30THOM KHCIOTHI, H PACXOZ BO3LyXa HA OKHMCICHHE aMMHaKa (B M /d), ecid Lex paboraer
355 mueit Broay,Beixogokrucuazotax;=0,97%,crenenpadcopoumux,=0,92, a couepxaHue



aMMHMaKa B CyX0oil aMMHa4HO-Bo3aAyIHOM cMecH — 7,19% (macc.).
37.0npenenuth KOJIMYECTBO amMmuaka, Tpebyemoe s mpousBojctBa 80000 T/rox
a30THOM KHCJIOTHI, M pacXoJi BO3JyXa Ha OKHCJICHHEC aMMHaka (B Ms/ll), ecim 1ex pabortaeT
355 nueit B roay,Beixogokucuazotax;=0,97%,crenenprabcopbumnmnx,=0,92, a coxaepxaHue
aMMHaKa B CyXOW aMMHa4YHO-BO3IyIIHOU cmecu — 7,12% (macc.).
38.0mpenenuTh KOJIMYECTBO aMMMaka, Tpedyemoe mis mpousBoactBa 85000 T/rox
a30THOW KHCJIOTHI, M PacXo]l BO3JAyXa Ha OKHCJICHHE aMMHaka (B MS/‘-I), eciu 1ex pabortaeT
355 mHelBroay,Beixogokucuazorax;=0,97%,crenenpadbcopoiunx,=0,92, a couepkaHue
aMMHMaKa B CyX0il aMMHa4HO-BO3aAyIIHOM cMecH — 7,11% (macc.).
39.0mnpenenuTh KOJIMYECTBO amMmuaka, Tpedyemoe s mpowusBojctBa 90000 T/rox
a30THOM KHCJIOTHI, M pacXoJi BO3JyXa Ha OKHCIICHHEC aMMHaka (B M?’/q), ecim 1ex paboraeT
355 nmueii Broay,Berxogokrucuazorax;=0,97%,crenenpabcopbrmnx,=0,92, a coxepkanue
aMMHaKa B CyXOW aMMHa4YHO-Bo3ymrHOU cmecu — 7,09% (macc.).
40.0mpenenuth KOJUYECTBO aMMHaka, Tpedyemoe s mpousBojcTtBa 95000 t1/ron
a30THOM KHCIOTHI, H PACXOZ BO3LyXa HA OKHCICHHE aMMHaKa (B M/4), eci mex paboTaeT
355 mueit Broay,Beixogokrucua3zotax;=0,97%,crenenpadbcopobnmnx,=0,92, a couepxxaHue
aMMHaKa B CyXoi aMmMHua4yHo-Bo3ymHou cmecu — 7,08% (Macc.).
TecTOoBBIE 3aJaHUA:
BapuanTt Nel
1. W3 kakoro marepuaja BBHITIOJHEHA KyCKOBas Hacaaka, NpHUMEHSIEMas B Te4ax IpHU
pereHepaTiBHOM MeToIe ToTydeHus okcuaa azota (11)?
a) U3 OKCHJIOB MapTaHIla WX ITUPKOHUS;
0) W3 OKCHIOB MarHus WA IIMHKA;
B) M3 OKCHJIOB XpOMa WJIU TIJIaTHHBI,
') U3 OKCHJIOB MarHus WJIA [IUPKOHUS.
Bapuant Ne2
1. Kakoii meTamn obiagaeT HanOONbIIEH KaTaJUTHYECKONM aKTHBHOCTBHIO ITO OTHOIIEHHIO K
pEeaKIusIM OKUCIICHHS aMMHUaKa B MPOU3BOACTBE a30THON KHCIIOTHI?
a) TUTAaH;
0) 30110TO;
B) IUIATHHA;
') M€llb.
Bapuant Nel
2. Tpetbeli cranueil B TEXHOJIOTHUM KOHBEPCUU TPUPOJHOTO I'a3a SBISAECTCS:
a) OYHMCTKA MPUPOTHOTO Ta3a OT CEPHUCTHIX COCTUHEHUM;
0) IByXCTyIIeHUaTasl KaTaIuTHIYEeCKas KOHBEPCHS TPUPOTHOTO Ta3a,
B) ABYXCTyIIEHYaTasl KaTAIUTHUECKasi KOHBEPCUS OKCUJIA YTIIEPOa,;
') OYMCTKA KaTaJIn3aTOPOB OT KOHTAKTHBIX SOB.
Bapuant Ne2
2. UTo mporcXoauT IPH IPOCCEIMPOBAHUH CKATHIX PeabHBIX ra30B?
a) TMOBBIIIICHUE TEMIICPaTYPhI;



0) MOHKEHHE TEMIIEPaTyPhI;

B) IPOCCENMPOBAHNE HE OKA3bIBAET BIUSHHUE Ha U3MEHEHUE MapaMeTPOB COCTOSIHUSI Ta30B;
Bapuant Nel

3. Ha yem ocHOBaH >xese30napoBoii croco0 rnoxydeHus: Bogopoaa?

a) Ha  B3aUMOJICHCTBMM  TMAapOB  CEPHOM  KUCIOTHI CO  CBEKEBOCCTAHOBJIECHHBIM

MOPOIIKOOOpA3HBIM kesie30M npu Temmneparypax ~800°C;

0) Ha B3aMMOJCWCTBUHM BOISHOTO Tapa CO CBEKEBOCCTAHOBJICHHBIM MOPOIIKOOOpA3HBIM

xene3oM Ipu temieparypax ~100°C;

B) Ha B3aUMOJICHCTBUM BOJSHOTIO Mapa CO CBEXEBOCCTAHOBJICHHBIM MOPOIIKOOOPA3HBIM

xene3oM Ipu temieparypax ~800°C;

) Ha  B3aMMOJICCTBMM  TIApOB  CEPHOM  KHCIOTBI CO  CBEKEBOCCTAHOBJIECHHBIM

MOPOILKOOOPA3HBIM Kesie30M npu Temmeparypax ~100°C;

Bapuant Ne2
3. Kakas yacTb BO3/yXa HaMpaBIIIeTCsI MEXXTPYOHOE MTPOCTPAHCTBO KOHJIEHCATOpa S5 B IIUKJIIE
Kanunpr?
a) 50%;
0) okosto 5%;
B) 100%;

r) oKoJio 95%.
BapuanTt Nel
4. CKOJIBKO MOJIEKYII BOJOpOAa 00pa3yeTcs MpU B3aUMOJICHCTBUU METaHa C BOJIOM?
a) 1,
0) 2;
B) 3;
r) 4.
Bapuant Ne2
4. Kakoi Karamu3aTop HCIOJB3YETCSA HA BTOPOM  CTYIIEHM KATAJMTHUYECKOW KOHBEPCUU
OKCHJIA yIIIEpOAa B TEXHOJOTUHM KOHBEPCUHU IIPUPOAHOTO raza’?
a) cpeHEeTEMIIEPATYPHBIHN KEIEe30XPOMOBBINA KaTaau3arop;
0) HU3KOTEMITepaTyPHBIA IMHKXPOMMEIHBIN KaTaanu3aTop;
B) BBICOKOTEMIIEPATYPHBINA IIMHKXPOMMEIHBIN KaTaau3aTop;
I') BBICOKOTEMIIEPATYPHBIN JKEIE€30XPOMOBBIN KaTaanu3arop.
Bapuant Nel
5. Ha yem ocHOBaHbI a0COPOITMOHHBIE METOJIbI OUYUCTKH T'a30B OT CEPHUCTBIX COCTUHECHUI?
a) HA TIPSIMOM TIOTJIOLIEHUH BPEIHBIX IPUMECEH KUIKUMH MOTJIOTUTEIISIMH,
0) Ha CEJICKTUBHOM IOMIOIICHUN BPEIHBIX MPUMECEH TBEPIBIMU MOTTIOTUTEISIMU;
B) Ha MPSAMOM IOMIOIIEHUN BPEIHBIX MPUMECEU TBEPIBIMU MOITIOTUTENSIMU;
') Ha CEJIEKTUBHOM MOMIONIEHUN BPEIHBIX MPUMECEH KUJIKUMU MOTJIOTUTESIMHU.
Bapuant Ne2
5. Ilo kakoii peakuy MPOUCXOAUT KOHBEPCHS TPUPOJHOTO T'a3a BOASHBIM MapoM?
a) CH, + 0,50, = CO + 2H;;



0) CO + H,0 = CO, + Hy;
B) CO + H,0O = CH, + 3Hy;
r) CH; + H,O = CO + 3H..
Bapuant Nel
6. Kakue coenuHeHus SABISIOTCA KaTaIUTUYECKUMU sIIaMU ISl HUKEJIEBBIX KaTaln3aTopoB?
a) BOJIOPOJHBIE COCTMHEHUS;
0) coeqMHEHUS KUCTIOPO/Ia;
B) @30THBIEC COCTUHEHMUS,
I') CEpHUCTBIE COCTUHEHUS.
Bapuant Ne2
6. CxoJbko MOJEKYJ BOJOpo/a oOpasyeTcs MpHu B3aumozeicTBuu okcupaa yriepoaa (1) c
BOJIOM?
a)l;
0) 2;
B) 3;
r) 4.
BapuanTt Nel
7. Yem oboralieH BEICOKOKUIISIIUNA KOMIIOHEHT MIPU PeKTU(UKAIIUKA BO3TyXa?
a) KUCIIOPOJIOM,
0) BOJIOPOAOM;
B) a30TOM,;
T) YIJIEPOJIOM.
Bapuant Ne2
7. Ha yem ocHOBaHbI aJICOPOITMOHHBIE METO/IbI OYUCTKHU T'a30B OT CEPHUCTHIX COCTUHEHUN?
a) Ha MPSMOM TIOTJIOIIEHUH BPEIHBIX TPUMECEH KUIKUMH TOTIIOTUTEIISIMHU;
0) Ha CeEKTUBHOM TOTJIOIICHUH BPEIHBIX TPUMECEH TBEPIBIMH MTOTJIOTUTEIISIMU;
B) Ha TIPSIMOM TIOTJIONIEHUN BPEIHBIX MPUMECEH TBEPIBIMU TOTJIOTHTEIISIMH,
I') Ha CeJICKTUBHOM TOTJIONICHUH BPEIHBIX MPUMECEH KUIKUMH TTOTTIOTUTEIISIMHU.
BapuanTt Nel
8. Uto mocTymaer B MEXKTPYOHOE MPOCTPAHCTBO MPOTHUBOTOYHOTO TEIJIOOOMEHHWKa 3 B
mukie Jinune?
a) CoKaTblid BO3AYX;
0) UCXOIHBIN BO3AYX;
B) HECKOH/ICHCUPOBABIIASCS YaCTh BO3yXa;
I') CKOHACHCUPOBABILASCS YaCTh BO3yXa.
Bapuant Ne2
8. Kakyro posb BBHITIONHSET HUKEIh B HAHECCHHBIX KaTalM3aropax, MPUMEHSEMBIX IS
KOHBEpCUU MeTaHa?
a) poJIb HOCUTEIIS;
0) poib Tperepa;
B) POJIb aKTUBHOM YaCcTH KaTajln3aropa;



I') POJIb UHEPTHOU MOJIJIOKKH.
Bapuant Nel
9. Kak(oe)ue coequuenun(e)st o0pazyroTcs Ipu THAPUPOBAHUU cepoyriiepoaa?
a) MeTaH;
0) cepoBOIOPOT;
B) METaH U CEPOBOJIOPO/I;
') yrapHbIil ra3 u cepoBOJIOPOI.
Bapuant Ne2
9. Ha 4yem ocHOBaH paaMallMOHHO-XMMHWYECKUN METOJ HAarpeBaHUs BO3AyXa MpHU
BBICOKOTEMIIEpaTypHOH (hukcaiuu azora?
a) Ha 00JTy4eHHMH BO3JlyXa YaCTUIIAMU BBHICOKOM PHEPTUU B SJIEPHOM PEAKTOPE;
0) Ha CXKUTAHUY Ta3000pa3HOTO TOILINBA;
B) Ha CKUTAHHUH JKUKOTO TOTUIHABA,
') Ha COKUTaHUU TBEPAOTO TOILJIMBA.
BapuanTt Nel
10. Tlo xakoil peakuuu TPOUCXOAUT Ta3U(UKAIMSA TBEPAOTO TOIUIMBA C MOCIEIYIONIEH
KOHBEpCHUEH?
a) CO + HZO «— CO, + H2 +41,7 KI[)K,
0) FesO4 + 4CO = 3Fe + 4COy;
B) CO; + H,O — C + H,O+ 41,7 xJIx;
F) CO,; + H,O « CO + Hy + 41,7 x/1k.
BapuanTt Ne2
10. YTo mpoMCXOIUT MPHU KEJIE30MapOBOM CIIOCOOE MOTyUeHUs BOAopoaa?
a) KUCJIOPOJ U BOJIOPO]I TIEPEXOTUT B Ta30BYyIO (pasy;
0) KUCIIOPO/I CBSA3BIBACTCS B HEJNICTYUHE COSTUHEHHUS, @ BOJIOPO/ TIEPEXOIUT B Ta30BYIO (ha3y;
B) KHCJIOPOJ U BOJOPOJI CBSI3BIBAETCS B HEJIETYUUE COCAUHCHUS;
I') KUCIIOPOJ CBA3BIBACTCS B HEJIETYUUE COSAUHEHUSI, 2 BOJOPO MEPEXOTUT B KUJKYIO (ha3zy.
BapuanTt Nel
11. VcxonHbIM CBIPBEM IS TTOTYYEHHSI YUCTOTO a30Ta SIBISAETCS
a) BO31yX;
0) Boza;
B) aMMHaK;
') a30THasi KUCJIOTA.
Bapuant Ne2
11. Kakoe coequHeHne o0pa3yeTcs Ipy OTPaBICHUN HUKEJIEBOTO KaTajau3zaropa?
a) NiO;
0) NiS;
B) NiHy;
r) NiN.
Bapuant Nel
12. Yto HEOOXOIMMO BBIMOJHSTEL JIJIi CHUXKEHHUS TMOTEPh IJIATHHOBBIX KaTaJIM3aTOPOB Ha



CTaJIy OKHMCJICHUSI aMMHaKa B MPOU3BOJICTBE a30THON KHUCJIOTHI?
a) TOBBIIIATh TEMIIEPATYPY OKUCIICHUS;
0) MOBBIIIATh BUOPALIMIO TJIATHHOBBIX CETOK;
B) IIOHIKATh TEMIIEpaTypy OKHCICHMS, HCKIIOYaTh BHUOpAIMI0 IUIATMHOBBIX CETOK U
OCYIIECTBIISATh yIaBIMBAaHNUE YHECEHHOM IUIATHHBI U3 Ta30BOTO MTOTOKA;
I') OCYIIECTRIIATH YJIaBIMBAaHUE YHECCHHOM TIJIATWHBI U3 TA30BOTO MOTOKA.
Bapuant Ne2
12. Yem oborariieH JETKOKUIISIIANA KOMIIOHEHT TIPU PeKTU(PUKANK BO3ayXa?
a) KUCIIOPOJIOM,
0) BOJIOPOIOM;
B) a30TOM,
T) YIJIEPOJIOM.
BapuanTt Nel
13. Kakas yactp Bo3ayxa HanpasisieTcs B TypooaeTanaep 4 B mukie Kanuupr?
a) 50%;
0) okosto 5%;
B) 100%;
r) 0K0JI0 95%.
BapuanTt Ne2
13. Yro nmoctynaeT Ha peKTHPUKaLUIo nocie nukia Jiuage?
a) CoKaThblid BO3AYX;
0) UCXOJHBIN BO3IYX;
B) HECKOHJICHCUPOBABIIIASCS YaCcTh BO3yXa;
I') CKOHJICHCHUPOBABIIIAsICS YaCcTh BO3AyXa.

BapuanTt Nel
14. TIpu kakux BeIMYMHAX OCYIIECTBISIOT CUHTE3 AMMHAKa MPU HU3KOM JTaBJICHUU?
a) 1-5 MlIla;
6) 10-15 MllIa;
B) 25-35 MIla;

r) 45-100 MITa.
Bapuant Ne2
14. Kak(oe)ue coenunennw(e)st 00pazyroTcs Mpy THAPUPOBAHUH CEPOKCUIA yriepoaa?
a) METaH;
0) cepoBOaOpO;
B) METaH U CEPOBOAOPO/I;
I') YTapHbIA T'a3 U CEpPOBOIOPO.
Bapuant Nel
15. Kakoe BemEecTBO HMCIOJIB3YETCS B Kauy€CTBE HOCHUTEIN INPU IMOJYYEHHH HAHECEHHBIX
KaTaJIn3aTOPOB, IPUMEHSIEMBIX 111 KOHBEPCUH MeTaHa?
a) HUKEJIb;
0) amOMHUHMIA;



B) okcu xxenesa (111);
I') OKCHJ aJTFOMHUHMSI.

Bapuant Ne2
15. Ilpu kakux BeIMYMHAX OCYIIECTBISIOT CHHTE3 aMMHUaKa MPU BEICOKOM JAaBJICHUU?
a) 25-35 Mlla;
0) 10-15 MIla;

B) 110-160 MIla;
r) 45-100 MITa.
OueHuBaHMe CTYIEHTA HA JK3aMeHe Mo JucHuIInHe « TeXHOJI0THsI CBA3aHHOTO a30Tay»:

basibl
(uToroBoit OcBoenue
. . . TpeboBanus K 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 ITpoaBuHyThIil | OTBETHI Ha OCTaBJIEHHBIE BOIPOCHI MOJIHbIE, YETKUE U Pa3BEPHYTHIE.
YPOBEHb Pemienust 3amad  JOTMYHBL, JIOKA3aTelIbHBI W JEMOHCTPHPYIOT
AQHAJTUTHYECKUE U TBOPUECKUE CIIOCOOHOCTH CTYACHTA.
84-70 Cpenuuit JlatoTcs mosiHBIe OTBETHI Ha IIOCTaBJIEHHblE Bompochl. I[lokazaHo
YPOBEHb YMEHHUE BBIACIATh NPUUYMHHO-CICACTBEHHBIE CBs3U. [Ipu pemeHun
3ajjay  JIOMYyIIEHbl HE3HAUMTEJIbHblE OLIMOKM, MCIIpaBICHHbIE C
MOMOIIBIO «HABOJISIINX) BOIIPOCOB MPEMOAABATEIS.
69-60 bazoBblit OTBeThl Ha BOIPOCHI U PELICHUs MOCTABIECHHBIX 3a/1a4 HEJIO0CTaTOYHO
YPOBEHb nojHble. Jloruka M mocienoBaTeNbHOCTh B PELICHUM 33Jady MMEIOT
HapymeHus. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nonyuuBiimit MmeHee 60% oT MakcUMabHOTO 0Oasuia 3a pa3faen AUCIUTLITUHbI
WJIY TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTAECTCS HEATTECTOBAHHBIM 1O IAHHOW JTHUCIUILIIMHE.

HToroBas olieHKa BBICTABIISIETCS] TyTEM MEPEBO/ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CJIeNIyIOIeH TabIuIIei:

Or1eHKa 110 5-0aJUILHOM IIKajle L Rie) ANt S8 PR Mt I Oneunka ECTS
9K3aMeH

5 — «omauuHo» 90-100 A
85-89 B

4 — «xopouio» 75-84 C
70-74 D

3 — «yoosremsopumenbHo» 65-69
60-64 E

2 — «Hey0081emeOpPUMETIbHOY Menee 60 F

YueOHO-MeTOAM4YEeCKOEe U MHPOPMALIHOHHOE o0ecriedeHue
Y4eOHOM JUCHMITHHBI
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1. AxmeroB T.I'., Byceirun B.M., Taiicun JI.I'., AxmeroBa P.T. Xumwuueckas
TEXHOJIOTHS HEOPTraHUYECKUX BellecTB: yueoHoe nocodue. - CII6 : M3naTenbcTBo «JlaHby,
2019. - 452 c. — Pexum nmocryma: https://e.lanbook.com/reader/book/119611/#2

2.Kozaneposa, O. A. MarepualibHbIC U TEIUIOBBIC 0ajlaHCHl B TEXHOJOTHH aMMHaKa 1

a30THOM KUCIOTHI : yueOHoe mocooue / O. A. Kozanepoa. — Boponex : BIYUT, 2020. —
71 c. - Texkcr : anekTpoHHBIM // JlaHb : 31mekTpoHHO-OUOIMOTEYHass cuctema. — URL:
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JlomoysiHUTENbHAS TUTEpaTypa:
3. ByJIaHOBa T. B. COBpCMCHHBIe ACIICKThI XI/IMPI‘IGCKOﬁ TCXHOJIOTUHN HGOpFaHI/I‘ICCKI/IX

BemecTB : yueOHoe mocodue / T. B. bynanoma, }O. P. I'muusarymnuna. — Kemeposo :
Ky3s['TY umenu T.D. I'opbaueBa, 2020. — 64 c. - Jlaup : 31eKTpOHHO-OUOIHMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/163557

4. MocksuueB lO.A., I'puropuueBa A.K., [TaBnoB O.C. TeopeTuueckue OCHOBBI

XUMHUYECKOW TexHoyioruu: ydeOHoe nmocoodue. - CII6 : UsnarenbctBo «Jlanby, 2020. - 272
c. — Pexxum moctyma: https://e.lanbook.com/reader/book/130185/#63
5. 3yoosa H.I'. Kucnopomuesie coeaumHeHus azora / Meroaudeckue ykKazaHUS K

BBHITIOJTHEHUIO JIaOopaTopHBIX pad. Anpobartus, 2020.

6. 3ybosa H.I'. Onpenenenue comepkaHus aMMOHHWHOTO a30Ta B aMMHMAYHOMN
cenutpe / MeTonuyeckue ykazaHus K BBIITIOJTHEHHIO 1a0opaTopHbIX pad. Anpoobanus, 2020.

7. 3yboa H.I'. Omnpenenenue coaepkaHusi a3zoTa B cyibdare aMMOHHUS /
Metoauueckue yka3aHus K BBIIIOJIHEHUIO TJa0opaTopHbIX pad. Anpobdartus, 2020.

8. 3yboBa H.I'. CpoiicTBa a3oTa U €ro BOJAOPOJHBIX coeluHeHuu / MeTtonuueckue
yKa3aHMs K BBITIOJIHEHUIO JIA0OpaTOpHBIX pad. Anpobarwus, 2020.

9. 3yoosa H.I'. Onpenenenne maccoBoi nonu amMmmuaka / Metoauueckue ykazaHus K
BBINIOJIHEHHIO JIA0OpaTOpHBIX pad. Anpobarus, 2020.

10. 3y6oBa H.I'. OmnpeneneHre MaccoBOM JOJIM a30THOM KUCIOTHI / MeTomudeckue
yKa3aHHUsl K BBIMOJHEHUIO JJabopaTopHbIX pad. Anpobarnus, 2020.

11. XKXypnan «Ycnexu B XUMHM U XUMHUYECKOM TEXHOJOTUW». - Pexxum noctyma:
https://e.lanbook.com/journal/2381

12. Kypnan «Tpyast BI'TY. Xumus v TEXHOJIOTHS HEOPTaHUYECKHX BEUIECTBY». -
Pexum noctyna: https://e.lanbook.com/journal/2484

13. Kypnan «ToHKWEe XHMHYECKHWE TEXHOJOTHW». - Pexum jgocTyma:
https://e.lanbook.com/journal/2361

IIporpammHoe od0ecnieuenue u UHTepHer-pecypcesl:
[Ipomecc peanm3anuu  00pa30BaTEIbHONW IPOTpaMMbl  00€CTICYCH HEOOXOIMMBIM
KOMILJIEKTOM JIMIICH3MOHHOTO MPOTPAMMHOTO 00ECTICUECHHS.

MartepuaJIbHO-TeXHHYECKOe o0ecneuyeHrne y4eOHOH TUCIUIIMHBI
JIeKIMOHHBIE  3aHATHS ~ MPOBOJATCS B CICHHAIM3UPOBAHHBIX  AyIUTOPHSX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM O0OOpyAoBaHUeM. [IpakTuueckue 3aHATUS MPOBOIATCS B
ATUX K€ ayJUTOpUSX C TMOCEUIEHUEM JIabOpaTOpHil, OCHAIICHHBIX CTAHIAPTHBIMU
KOMIUIEKTAMH OTEUECTBEHHBIX U 3apyOECKHBIX MPUOOPOB U YCTAaHOBOK. MyIIbTUMEIUIHBIN
Kypc JeKIUH, BUACOPUIbMbI, MAKEThI U TUIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEH/IAIlUM 1JIsl CTY/IEHTOB
1. Ykazanus nis npocaymBaHust KN
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[lepen HayamoM 3aHSATUII BHUMATEJILHO O3HAKOMUTHLCS C YYEOHBIM IIJITAHOM MPOBECHHUS
JEKIMA ¥ CIMCKOM PEKOMEHJI0BAHHOM JuTepaTypbl. [lepen mocenieHneM odepenHou JIEKIuu
OCBEXUTb B MaMSATH OCHOBHbBIE KOHIICTIIIUY MTPOMIACHHOrO paHee MaTepuaina. [loroToButs mpu
HEOOXOIMMOCTH BOMPOCHI TpenogaBarento. He Hamo omacarbcs, YTO BONPOCHI MOTYT OBIThH
npocteiMd. Ha Jexiuu OCHOBHOE BHHMMAaHHE CIEAyeT YACHITh He QopMmylam M|
MaTEeMAaTUYECKUM BBIKJIQJKaM, a COJECPXKAHHUIO HW3YyYaeMbIX BOIPOCOB, ONPEACICHUAM H
MIOCTaHOBKaM 3a/1a4. B nporiecce u3ydyeHus JeKIHMOHHOIO Kypca HEOOX0AUMO 10 BO3MOXKHOCTH
4acTO BO3BPAIIATHCS K OCHOBHBIM MOHSTHSIM M METOJIaM pPEILIeHHs 3a/1ad (3/1eCh BO3MOXKEH
BBIOOPOUHBIN KOHTPOJIb 3HAHUH CTYAEHTOB). JKenaTellbHO UCII0JIb30BaTh KOHCIIEKTHI JIEKITUH, B
KOTOPBIX HCHOJIb3YeTCsl TpHUHATas TMpernojaBareneM cucrema oOo3HaueHud. s Ooiee
NOJPOOHOT0 HM3YyYEHUs Kypca clenyer padoTaTb C PEKOMEHJOBAaHHBIMU JIUTEPATYPHBIMU
VCTOYHUKAMH Y BHOBb TOSBJISIOUIMMHCS UCTOYHUKAMH.

2. YkazaHus JI71s BBIIOJHEHUS J1a00paTOPHBIX paboT

CobOnrogat  TpeOoBaHUS TEXHMKM O€30MaCHOCTH, JUIsI YEero MpocCyliaTh
HEOOXOJIUMbIC Pa3bSICHEHHS O MPABUILHOCTUH TMOBeACHUS B Jabopatopun. Ilepen
BBINIOJTHEHUEM JIaOOpaTOpHON pabOThl MPOBECTH CaMOCTOSITENBHO MOJITOTOBKY K padoTe
U3Y4YUB OCHOBHBIE TEOPETUYECKUE TIOJIOKEHMS, 3HAHHE KOTOPBIX HEOOXOIUMO IS
OCMBICJICHHOTO BBINOJIHEHUsI paboThl. B mpoliiecce BHIOTHEHMS pabOThI CIIEYET MOCTOSHHO
oOILIaThCS C MPENOAABATENEM, HE JIOMYyCKas MO BO3MOYKHOCTH HENPABWIBHBIX JIEHCTBH.
OcCHOBHBIE pe3yJbTaThl 3KCIEPUMEHTOB HEOOXOIMMO 3a(PUKCUPOBATH B MMCbMEHHOM BHJIE.
[Ipu cnaye 3adera o pabOTE MOATOTOBUTH OTUET O MPOJACIAHHON padoTe, I/ie NOKHBI ObITh
OTpaK€Hbl OCHOBHBIE PE3YJIbTaThl U BHIBOIBI.

3.YkazaHust 17151 BBITIOJIHEHUS CAMOCTOSITEIbHON PabOTHhI

[TonmyunTs y mnpenopaBaTens 3aJaHUE W CIMCOK PEKOMEHIOBAaHHOWN JIMTEpPaTypHI.
N3yyeHne TeopeTHYECKUX BOIPOCOB CIEAYET IPOBOIUTH IO BO3MOKHOCTH CaAMOCTOSITENIBHO,
HO MU 3aTPyAHEHUSX oOpalmatbes K npenojaBareinto. [[oaroroBUTh NUCbMEHHBIA OTYET O
npojenaHHol pabote. Ilpu BBINOTHEHUWHM (QPOHTAIBHBIX 3aJaHUNA 1O YCMOTPEHHUIO
npenojiaBaresisi paboTa MOKET ObITh OlleHeHa 0e3 MMCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB
Ha KOHTPOJIbHBIE BOMNPOCHI, TMpPU YCIOBUM AKTUBHOW CaMOCTOSITENIBHOW PabOTHI.
IToArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALMH ISl IpenogaBaTe/ien

1. Ykazanus 115 IpoBeACHUS JICKIIUI

Ha nepBoii BBOIHOM JIEKIMK CAeNaTh 00Nl 0030p CoAepKaHUs Kypca U OTMETUTh
HOBBIE METOJbl W TMOAXOJbl K PEIICHUIO 3a7ay, pacCMaTpUBAEMbIX B KYypcC€, JOBECTH 0
CTYJICHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIPOCHI.

[Ipy moaroroBke K JEKIIMOHHBIM 3aHATUSIM HEOOXOIUMO MPOAYyMaTh IUJIaH €ro
MPOBENCHUS, COACPKAHUE BCTYIUTEIBHOW, OCHOBHOW M 3aKIFOYUTEIIBHOW YacTU JIEKLHH,
O3HAKOMUTHCSI C HOBHHKAMHU Y4Y€OHOW W METOJAMYECKOW JUTEpaTyphl, IMyOJIUKAITUIMU
MEPUOJUYECKON TeYaTh IO TEME JIEKIMOHHOIO 3aHSTHS. YTOYHHUTH IUIAH MPOBEICHUS
MPAKTUYECKOr0 3aHATHUS MO TeMe JieKuuu. llepen W310KEeHMEeM TEKYIIEro JIEKIMOHHOIO



MaTepHralia HallOMHUTh 00 OCHOBHBIX MTOraxX, JOCTUTHYTBIX Ha Mpeaplaymux jekuusax. C
ATOM 1ENbI0 337aTh HECKOJBKO BOMPOCOB AYAUTOPUU M OCYUIECTBUTH BBIOOPOYHBIIM
KOHTPOJIb 3HAHUS CTYIECHTOB.

B Xxozae NeKIMOHHOro 3aHATHA MpernojaBaTelb JODKEH Ha3BaTh TeMy, y4eOHbIe
BOINPOCHI, 03HAKOMUTH CTYJCHTOB C MEPEYHEM OCHOBHOW W JOMOJIHUTEIBHON JIMTEPATYPHI
0 TeMe 3aHATHS. PackpbiBas conepikaHue ydeOHBIX BONPOCOB, aKIEHTUPOBATh BHUMAHHE
CTYyJICHTOB Ha OCHOBHBIX KATETOPHsIX, SBICHUSX U IIpoIeccax, OCOOEHHOCTSIX WX
nporekanus. PacKppIiBaTh CYIIHOCTh M COJEpKAHUE PA3JIUYHBIX TOUEK 3PEHUS] U HAYYHBIX
MOJIXOJI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUM U MPOIIECCOB.

Cnengyer apryMeHTHPOBAHO OOOCHOBAaTb COOCTBEHHYIO TMO3MIMIO IO CIOPHBIM
TEOPETUYECKUM BompocaM. [IpuBoauTh mpuMepbl. 3anaBaTh 10 XOIy HW3JI0KEHUS
JIEKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOMPOCHI M CaMOMY JaBaTh HA HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMUA MBICIUTEIBHON JEATCIIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMAaHUA M MHTEpEca K MaTepually JEKIUU, €€ cojaepxkaHuio. [IpemnomaBarenb NOKEH
PYKOBOJIUTH pPaOOTOM CTYJIEHTOB [0 KOHCIEKTUPOBAHMUIO JIEKIIMOHHOIO Marepuara,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3ydaeMoit
TEeMbI, 0CO0O BBIACISAS, KaTEropualbHBIA ammapar. B 3akmiouuTenbHOW YacTU JICKIUH
HE00X0aUMO CHOPMYITUPOBATH OOIIKME BHIBOJIBI [0 TEME, PACKPHIBAIOIINE COACPIKAHUE BCEX
BOIIPOCOB, TTOCTABJICHHBIX B JeKIMU. OOBSIBUTH IJIAH OYEPEAHOTO MPAKTHUECKOTO 3aHSATHUSA,
JIaTh KpaTKUE PEKOMEHJALMH MO IMOJATOTOBKE CTYAEHTOB K MPAKTHYECKOMY 3aHSTHIO.
Onpenenute MECTO M BpeMsl KOHCYJIbTAllMM CTYJICHTaM, ITOXKEJIABIIMM BBICTYNIUTh Ha
MPAKTUYECKOM 3aHSATUH C JIOKJIaJlaMH U pedepaTamu.

Ha mocnemgneit neknuum yaenuth BpeMs Juisi 0030pa HanOoJiee Ba)KHBIX IMOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus JiJIsl IPOBEICHUS TaO0OPATOPHBIX 3aHSATHH.

CoOmonath TpeOOBaHUS TEXHUKH OE30MACHOCTHM M TPOBOJUTH HEOOXOIUMBIE
pa3bsiICHEHUsI O TMPaBUIBLHOCTU TOBeIeHUS B Jaboparopuu. llepen BbIMOJHEHHEM
J1a00paTOpHOI pabOThl MPOBEPUTH CTENIEHb TOTOBHOCTU CTYICHTOB, HAIIOMHUTH U OOCYIUTH
OCHOBHBIE TEOPETUUECKHE TOJIOKEHHS, 3HAHUE KOTOPBIX HEOOXOAMMO I OCMBICIICHHOTO
BBITIOJIHEHUSI pa0oT. B mporiecce BhIMOMHEHUS palbOTHI CIEAYET MOCTOSHHO OOIIAThCS CO
CTyJIGHTaMH, HE JIOMyCKas IO BO3MOXKHOCTH WX HENpPaBWIbHBIX JeicTBuil. TpebOoBaTh,
9TOOBI OCHOBHBIC PE3yJbTaThl AIKCIEPUMEHTOB ObUIM 3aUKCHPOBAHBI CTYJACHTAMH B
nucbMeHHOM Bujie. [Ipu mpueme 3aueta o padote TpedOBaTh OTUYET O MPOICTaHHOM paboTe,
/i€ TOJKHBI OBITh OTPaXE€HbI OCHOBHBIC PE3YJIbTAaThl U BHIBOJIBI.

3.YKka3aHus 1o KOHTPOJIIO CAMOCTOSITEIbHON paOOThI CTY/IEHTOB

[To ycMoTpenuto nmpenojaBatens 3aJJaHue Ha CaMOCTOSATEIbHYIO0 pad0OTy MOXKET OBITh
WHIUBUYyAIbHBIM WK (PpoHTaNbHBIM. [Ipu HMCTIONB30BaHMM WHIWBUIYAIBHBIX 3aJaHUMN
TpeboBaTh OT CTYy/ICHTAa MUCHMEHHBIM OTYET O TpojenaHHou pabore. [Ipu mpumeHeHUN
(pOHTABHBIX 3alaHU BECTH KOJUICKTUBHBIE OOCYXXJIEHHS CO CTYACHTaAaMU OCHOBHBIX
TEOPETUYECKUX MO0KEeHHI. C 1eJIbI0 KOHTPOJI KaueCTBA BBHIMOJIHEHUS CaMOCTOSITEIbHOMN
paboThl TpeOOBaTh WHIAWBHUAYAJIbHBIC OTYETHI (AOMYCTUMO BMECTO MHCHBMEHHOTO OTYeTa



IMPUMCHATh HHAWBUAYAJIbHBIC KOHTPOJIbHBIC BOHpOCBI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM TUIAHOM OCHOBHOH 00pa30BaTEbHON MPOTPaMMbI MO HAIPABJICHHUIO IMOJATOTOBKH
18.03.01 «Xumudeckas TEXHOJIOTHS.

PaGouyro nporpammy: aouent, 3y6osa H.I'.

Peuenzent: goueHrt, I epacumoBa B.M.

[Iporpamma onobpena Ha 3acenanuu Y MKH 18.03.01 «Xumuyeckast TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOIMUeCcKOM Komuccun Yepnora H.M.



