banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — duiiai denepaabHOro
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@aKyapTEeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3uka u ecteCTBEeHHOHAYYHbIE AUCLUITIIUHBI»

PABOYASA ITPOT'PAMMA
110 IUCLUIIINHE « TeXHOJIOrusA COBblL, IEI0UYEH U TIIMHO3EMAa

HanpaBJjieHUs1 NOATOTOBKH
«18.03.01. Xumuueckas TEXHOJOTHI)

OcHoBHas npogeccuoHaNbHasA 00pa3oBaTe/ibHAA POrpaMMa
«XHMUYECKas TEXHOJIOTHSI HEOPTAHUYECKUX BEIICCTBY
KBanuduxkauus BbINTYCKHUKA

bakanasp

®opma 00ydeHust
Ounas

bamakoBo



esb 0cBOCHUSA IMCHUNIMHBI

[enbio npenogaBaHus TUCUUIUIMHBI SBISETCS MOJyYE€HUE 3HAHUM, HEOOXOAUMBIX JIsI
TUIOJJOTBOPHOM TBOpYECKOW JnesrenbHOCTH OakanaBpa. [ducuurnimHa «TexHonorus comupl,
iesIo4ei u rimHo3emMay GOpPMUPYIOT TEXHOJIOTHYECKOE MUPOBO33pEHHUE OaKaIaBpOB I UX
MIPOU3BOICTBEHHO-TEXHOJIOTHYECKOM W TPOEKTHO-KOHCTPYKTOPCKOW TPOo(hecCHOHATBLHOM
NEeSATENbHOCTH.

3agaul WM3y4YEHUS! NUCIUIUIMHBI: U3YYEHUE TEXHOJOTUM ChIPbs, HCIOJIb3YEeMOTO B
TEXHOJIOTUH CBSI3aHHOTO a30Ta, HM3yYEHHE Mpolecca CHUHTE3a aMMHAKa M TEXHOJOTHUH
NOJIyYEHHUs a30THOM KHUCIOTHI. bakamaBp mo aucuurimHe «TeXHOJOrus COIbl, IIEI0Ye U
[NIMHO3eMa»  JIOJDKEH pemarh NpodeccHOoHaldbHble 3aJaud B COOTBETCTBUH  C
IIPOU3BOJICTBEHHO-TEXHOJOTUYECKOM,  HAYYHO-HCCIEN0BATENbCKON,  OpPraHU3allMOHHO-
YIPaBIECHYECKOU U MPOEKTHOM AESATENBbHOCTBIO.

N3ydeHne AUCHUIUIUHBI TOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHAapTax:

- 26.001. Crneuuanuct mo oO€ClneYeHUI0 KOMIUIEKCHOIO KOHTPOJII IPOU3BOJCTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

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

Mecto nucuuniuusl B ctpykrype OOII BO

Kypc «TexHonorust cojipl, 1e104eil ¥ TIIMHO3EMay CBSI3aH C HEOOXOAMMOCThIO 3HAHUM
OCHOB OOIIEl M HEOPraHWYECKOW XMMUU, aHAIUTUYECKON XUMUHU U (PUBUKO-XUMUUYECKHUX
METO/IOB aHalMu3a, OOIIed XHMHYECKOW TEXHOJOTMH, TEXHOJOTUH KaTaau3aTopoB H
a7ICOpPOCHTOB, MPOIECCOB U aNMapaToB XUMUYECKOW TEXHOJIOTHH, IIUPOKOE UCIIOJIb30BaHUE,
KOTOPBIX HE TOJBKO Ja€T BO3MOXKHOCTh HauOOJ€e TOYHO BBIPA3UTh TEOPETUUECKHE
3aKOHOMEPHOCTH, HO U SBJISIETCS HEOOXOJAMMBIM HWHCTPYMEHTOM HWX YCTAaHOBJICHHS.
TeopeTndeckue 3HaHUSI U PAKTUUECKUE HABBIKHU, MOJTYYEHHbIC CTYJACHTAMH MPU U3YYCHUU
TUCHUTUIUHBI « TE€XHOOTHS COJIbI, MIEI0YE U MIMHO3EeMay, JOJDKHBI ObITh MCIOJIL30BaHbI B
Mpolecce H3y4eHHsl TMOcIeAylmux aucuuiiaud: «Pecypco- u  sHeprocOepexeHue B
TEXHOJIOTMM HEOPraHMYECKHX  BEIIECTB», «ODKOJOTMYECKHE MpoOJeMbl  OCHOBHOMN
XUMHUYECKON MPOMBIIIUICHHOCTHY, «Pacder u BBIOOp MaTepuajaoB W OOOpPYIOBAaHMS TPH
MIPOEKTUPOBAHUI.

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

- A/06.6. Pa3paboTka mpemyio)KeHU MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO ChIPbSl U
YTUJIU3AIUU OTXOI0B ITPOU3BO/ICTBA;

- DJ/01.6. CosepiieHCTBOBaHHE TEXHOJOTHH, MEXaHM3AIMsI M aBTOMATH3AIIUS
MIPOU3BOJICTBEHHBIX MPOLIECCOB;

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

Komnerenuuu o0yuawinerocsi, popmupyembie B pe3yjbTaTe 0CBOCHUS TUCHUILIMHBI
B nporuecce ocBoeHuUs1 TaHHON TUCHUIUIMHBIL Y CTyJEHTa (POPMUPYIOTCS CIEAyIOIIne



KOMIICTCHIINH

— HpO(bCCCI/IOHaJII)HI)Ie
Ko koMnereHunu HanmenoBanune komnereHuuu WNHaukaTophl TOCTUKEHUS] KOMIIETEHIIUH
[K-2 CIOCOOEH MCI0JIb30BaTh 3HAHUE 3-11K-2 3HaTh CBOMCTBA XUMUYECKHUX
CBOMCTB XMMHUYECKHX AJIEMEHTOB, | 3JIEMEHTOB, COEAMHEHUN U MaTepUaJIOB HA
COCIMHEHUH U MaTepHaiOB HA KX | UX OCHOBE JUIS COOTIOICHUS
OCHOBE JIJIs1 PELLICHHUS 3a7a4 TEXHOJIOTMYECKOT0 perjiaMeHTa
npodecCHOHATBLHOM V-IIK-2 YMeTh ucnonb3oBaTh 3HAaHUS
JIEATEIbHOCTH CBOMCTB XMMHUYECKHX IJIEMEHTOB,
COEIMHEHUI U MaTEpUajIOB Ha UX OCHOBE
JUISL peLIEHU 3a/1a4 110 BBITYCKY
MPOIYKIIMH B CTPOTOM COOTBETCTBUU C
TEXHUYECKUMU TPeOOBAHUSIMHU
B-I1K-2 Bnaners HaBbIKaM# pa3padOTKu
IPEII0KEHHS IO KOMILIEKCHOMY
UCIIOJIb30BAaHUIO ChIPbS U YTUIIM3ALUU
OTXOJI0B POU3BOJICTBA
[K-7 CIIOCOOEH MPUHUMATD 3-11K-7 3HaTh TEXHOJIOTUU U CUCTEMBbI
KOHKPETHbIE TEXHUYECKUE 3KOJIOTUYECKOI'0 MEHEJKMEHTA ITPU
peleHus pu pa3padboTKe IPOBEJICHUH UCIIBITAHUN C
TEXHOJIOTMYECKUX MPOLECCOB, UCIIOJIb30BAHUEM TEXHUYECKUX CPEJICTB
BbIOMpaTh TexHuueckue cpencra | Y-I1IK-7 YMeTh BeINONHATH paboThI 110
Y TEXHOJIOTUH C YYETOM cOOpy M HAKOILICHUIO JAHHBIX MIPH
HKOJIOTMUYECKUX MOCIEICTBUN UX | pa3pabOTKe TEXHOJIOTMYECKUX ITPOLIECCOB
MIPUMEHEHUSI B-IIK-7 Bnanerp HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM 3KOJOTUYECKHUX MOCIEICTBUM HX
IPUMEHEHHUS JUI TOATOTOBKU IIPOEKTa
1J1aHa MEPOIPUATUIN IO UCTIOJIb30BaHUIO
CBIPBS B JIONTOJIHUTEIBbHBIX
MPOU3BOJCTBEHHBIX LETSAX
3anaqn BOCIIMTAHUSA, PCAIU3YEMbIC B PaAMKaX 0CBOCHUA JUCHHUIIIHHDBI
Bosieuyenue B
. Hcnoabs3oBanue
Hanpasaenue | Co3nanue ycjoBHii, Pa3HOIIAHOBYIO
/men o0ecmeYnBaIOIINX BOCH"TaTer’ HOTO ToTeHIMA A BHEY4eOHYI0
Y4eOHO# JMCHUIIIHHbI
AeATeJIbHOCTh
ITpodeccuona | dopmupoBanue Hcnone3oBanne 1.Opranu3zanus Hay4yHo-
JIBHOE OTBETCTBEHHOCTH 32 BOCIIUTATEIBHOTO MOTEHIIMANIA  [IPAKTHYECKUX
BOCIIUTaHHE npodecCuOHANBHBIH JTUCHUTUINH KOH(EpEeHIIHA, KPYTIIBIX
BBIOOD, PO eCCUOHAIIBHOTO MOYJISI CTOJIOB, BCTPEY C BEIYIIUMHU
npodeccuoHaIbHOe Ui GOpMHUPOBAHUS Y CTYACHTOB |CHIEIIMATUCTAMH
pa3BUTHE U OTBETCTBEHHOCTH 3a CBOE MPEANPHUATHI XUMHUECKOU
npodeccruoHaIbHbIE npo¢eccCHOHATbHOE Pa3BUTHE OTpaciii ropoja 1o
pemenus (B18) MOCPEICTBOM BBIOOpA BOIIpOCaM
CTYJICHTaMU UHJIUBUAYAIbHBIX  |TE€XHOJIOTHYECKOTO
o0Opa3oBaTeNnbHbIX TPaeKTOpHii, |nmuaepcrsa Poccun.
OpraHu3alK CUCTEMBbI O0IIeHUs (2. YyacTue B OATOTOBKE
MEX/1y BCEMH YYaCTHUKaMH myOJMKaIui B
00pa30BaTEeNBHOrO MPOIIECCa, B [BBICOKOPEHTUHTOBBIX
TOM YHCIIE C UCIOIb30BAaHUEM  [PELEH3UPYEMbIX HayYHBIX
HOBBIX HH(POPMAITHOHHBIX W3/IaHUSIX
TEXHOJIOTHIA.
ITpodeccuona | dopmupoBanue 1.Mcnonb3oBanue 1. Opranuzauusi Hay4YHOTO
JIbHOE CIIOCOOHOCTH U BOCIIUTATEIbHOTO NOTEHIIMAJIA noaxoaa u uyBctBa «Bce B




BOCIIUTAaHHEC

CTpEMJICHHS CIIeI0BATh
B Ipoeccuu HopMaMm
MOBE/ICHNUS,
o0ecrneunBaroIIUM
HPABCTBEHHBIN
XapaxkTep TpyL0BOH
JEeSITEIIbBHOCTH U
HECITY’)KeOHOTO
noBeaeHus (B21)

JTUCLUILTAH
npodeccCHoHATEHOTO MOTYJIS
JUISL pa3BUTHS HAaBBIKOB
KOMMYHUKaIUH, KOMaHIHOU
paboThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIJICHUS], CTPEMJICHUS
CJIeIoBaTh B MPOQeCcCHOHATBHON
JeSITeIbHOCTH HOpMaM
MMOBEIECHHUS, 00ECIICYNBAIOIIIM
HPaBCTBEHHBIN XapakTep
TPYAOBOH JEATEILHOCTH U
HeCIIykeOHOT0 MOBEICHUS,
OTBETCTBEHHOCTH 32 IMPUHSTHIC
pelIeHus Yyepe3 BbIIOJIHEHUE
TPYIIOBBIX Ta0OPATOPHBIX
pabor.

2.Vcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIIHANA
TUCTIATLTAH
npoeccnoHaNTbHOTO MOTYJIS
TS

- popMupoBaHus
MIPOU3BOJICTBEHHOTO
KOJUIEKTHBH3MA B XOJI€
COBMECTHOTO PEIICHHSI KaK
MOJICTIbHBIX, TaK H
MPAKTUYECKHX 3a]1a4, a TAKXKE
ITyTEeM MOJIKPEIICHHE
paIoOHaIbHO-TEXHOJIOTHUECKUX
HAaBBIKOB B3aWMO/ICHCTBHS B
MPOEKTHOM J1eATeTHbHOCTH
SMOLIMOHAIBHBIM 3P PEeKTOM
YCTIELTHOTO B3aUMO/ICHCTBUS,
OIIYIIEHHEM pOCTa O0IIeH
3¢ (HEeKTUBHOCTH TIpU
pacmpeelIeHuH IPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CWJIBHBIMHU
KOMITETEHTHOCTHBIMU U
AMOIMOHAIBHBIMU CBOWCTBAMU
YJICHOB MPOEKTHOM TPYTIIBL.

OIHON KOMaHIE» 4epes
y4acTHE CTYAECHTOB IIpU
BBIMTOJTHEHUH

1abopaTopHBIX PaboT.

2. ®opMUpOBaHUE
BEPTUKAJIbHBIX CBSI3EH U
(dbopMabHBIX MPABUI
JKU3HU MPU IPOBEACHUN
CTYJCHUYECKHX KOHKYPCOB

[Tpodeccuona
JTBHOE
BOCIIUTAHUC

dopmupoBaHuE
TBOPUYECKOTO
MBILUICHUS
IPUMEHUTEIBHO K
chepe XUMUIECKOM
TE€XHOJIOTHH
HEOPraHMYECKUX
Bemect (B35).

Hcnonp3oBanue mis
(dhopMUpOBaHHS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH B
00J1aCTH TEXHOJIOTHU
TEXHOJIOTHH MHHEPATbHBIX
ynoOpeHuii coneii u menoueit /
TEXHOJIOTHH OCHOBHOTI'O
HEOPraHUYECKOr0 CUHTE3a;

2. PazBuTHEe HaBBEIKOB
TBOPYECKOTO MBIIIJIEHUS TYTEM
COAECHCTBUS U MOIIEPKKH
y4acTHsl CTYJE€HTOB B HAy4YHO-
MIPAKTHYECKUX MEPOTIPUSITHIIX

1.Opranuzanus u
IIPOBEICHUE  DKCKYpPCHUH,
HAyYHO-TIPAKTHIECKUX
KOH(pepeHIul, (HOopyMOB,
KPYTJIBIX CTOJIOB,
BEOMHApOB 10 BOIpOCAM
npodecCuoHaATBHOM
JeSITeTbHOCTH

2.Y4dacTre B CTyJIeHUYECKUX
ONIUMIIMAJIaX U KOHKypcax
HAyYHBIX MIPOEKTOB,
TBOPYECKUX

MEPOTPHUATHIX, KOHKYpcax



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

BHYTPHBY30BCKOI'O
PETHOHAIBHOTO H/WIN
BCEPOCCHUICKOTO YPOBHS B
chepe XUMUIECKIX
TEXHOJIOTHIA.

podeCCHOHATEHOTO
MacCcTepCTBa, B TOM YHUCIIC

o CTaHIapTaM
WorldSkills.

3.Yuactue B IIOATOTOBKE
myOuKaIuit B

NEPUOANYCCKUX  HAYYHBIX
M3IaHUAX
4. Yyactue B AeATEIbHOCTH
CTYJCHYECKOTO  HAy4YHOTO
oOrrecTBa.

CTpyKTypa U coepkaHue Y4eOHOH TUCUMIINHBI
JucuuminHa MNpenojaeTcs CTylAeHTaM B /-oM ceMmectpe. OOmiasi TpyJo0eMKOCTb
TUCITUTUIMHBI COCTaBIsIeT 3 3aueTHbIe eauHuIbl, 108 ak. yaca.

Kanenaapubiid miian

Ne Ne HaumenoBaHnue pa3jaesia Buabl yuyeoHoit ATTecTa Maxkcu
P T (TemMbl) TUCUMILTHHBI AeSITeJIbHOCTH (B Yacax) us MaJib-
a e © . pa3nena HBIN
3 M 2 = (¢popma) oasn
i bl ; § 3a
e = = § pasnen
a s |5 |8 | & |
a S | & | & S | £
=2 = = = @)
1 1, 2 | [lpumeHenue u 30 4 16 - 10 YO-1, 25
XapaKTEPUCTHUKA COJIBL, JIP-2,
IeJIo4Yeil ¥ rIMHo3eMa JIP-4,
3 | TexHonorus a30THBIX 26 4 4/4 - 18 JIP-6,
ynoOpeHuit JIP-8,
Texnonorus ¢ochopHbIx T-8
yno0peHuit
2 4 | Texnonorus ¢pocdopHoii 26 4 6/6 - 16 JIP-11, 25
KHUCJIOTHI JIP-13,
TexHonorus KOPMOBBIX T-16
dbocdaros
5 TexHOMOrUsT COABI 26 4 6/6 - 16
TexHoJyorus menovei
TexHOoI0rHs IIHHO3EMa
Bua npoMexyTOYHOM aTTeCTANMHU 108 | 16 | 32/16 - 60 JK3aMeH 50
CopaepxxaHue JJeKIUOHHOT0 Kypca
Tembl JeKIHHA. Bcero Yueoo-
MeTOoAnYeCcKoe
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHHT 4acoB
odecneyeHue
1 2 3
IpuMeHeHne U XapaKTePUCTHKA CO/ABI, lIeJI0Uel U TJIHHO3eMa 4 [1-4]
Kiaccudukanms cobt
[Ipumenenue conbl
[IpuMeHeHue menouen
[IpuMmeHeHue rMHo3eMa
TexHo0rus a30THBIX Y100peH Ui 4 [1-4]
AMMUa4yHas cenuTpa




CynbdaT aMMOHUS

PKunkue azotHbie ynoOpenus. OOmme cBeeHUS

Texnonornss ¢gochopHbIX ynodpeHnui

Oo6mme ceenenus o GocHopHbIX yIOoOpEeHHIX

dochoputHas myka. O6uue cBeaeHus o GochOpUTHON MYKH
TexHomnorus nomydenus GpocHopuTHON MyKH

TeopeTrnueckue OCHOBBI MPOU3BOCTBA MPOCTOTro cynepdocdara
TexHoorus nomydeHus npoctoro cynepdocdara

TexHosorus Mpou3BoOJICTBA IBOKHHOTO cynepdocdara

Kapbamu (MoueBrHA)

Buibl )KuAKUX a30THBIX YAOOPEHUH U UX CBOMCTBA

TexHoJiorust ¢pocgopHoii KHCIOTHI 4 [1-4]
OOmme cemeHust o mpousBoAcTBe (ochopHoit kuciaoTel TexHomorus
MIPOU3BOJICTBA SKCTPAKIMOHHOHN (POCHOPHOI KUCTOTHI
[Tpon3BoacTBO TEpMHUUECKON POCPOPHOI KUCTOTHI
TexHosiorust KopmMoBbIX (pochaToB
OO61ue cBeeHus 0 KOpMOBBIX GocdaTtoB
TexHoJI0rust oAbl 4 [1-4]
[Ipon3BOACTBO KaJbLIMHUPOBAHHOMN COJIBI
CoIpbe 11 IPOU3BOJICTBA COJIBI
[Tonmy4yeHne N3BECTH U INOKCHJIA YTIIEpoIa
[TpuroroBieHNe N3BECTKOBOT'O MOJIOKA
KapOoHu3anus aMMOHU3UPOBAHHOTO paccoiia
Kanpuunarus rugpokapOoHaTa HaTpHs
TexHosorus nejao4ei
[Tpon3BOACTBO KayCTHUYECKOM COIIBI
TexHoJsi0rus rimuo3emMa
BrlimenaunBanyue OOKCUTOB
Ilepedennb 1a00paTOPHBIX padoT
Tema s1abopaTopHbIX padoT. 3axanus, BONPOCHI, Bcero Me::);faﬁqﬂez-lcoe
oTpadaTbpiBaeMble Ha JIAGOPATOPHOM 3aHATHHI 4acoB oBecIedenme

1 2 3
Kiaccudukanmst coapt 4 [5]
KayecTBeHHBIN aHAIM3 MUHEPATIbHBIX YI00pEHUI 6 [6]
KonnyecTBeHHBIN aHATH3 U3BECTKOBBIX YAOOpEHHIHA 6 [7]
AHanmu3 GocdaTHON MYKH U arlaTUTOBOTO KOHIIEHTpATa 4/4 [8]
TpuitoHOMETPUYECKUIT METOJT aHAIN3a IBOMHOTO cyrnepdocdara 6/6 [9]
AHanmn3 cMecH (GochOPHOI U CEPHOH KUCIOT 6/6 [10]

3aganus I CAaMOCTOSITEIbHOM PAa00ThI CTY/I€HTOB
Beero Y4ebdHo-
Bonpocs! 1151 caMOCTOATEIbHOI0 H3YYeHUs! (3aJaHNSA) 4ACOR MeToAnYecKoe
ob0ecrieyeHune

1 2 3
IIpumeHeHNe U XapaKTePUCTHKA CO/IbI, LIeJI0Y el U IIINHO3eMAa 10 [1-4, 20-22]
[IpuMeHeHne KaIbIIMHUPOBAHHON COMBI
[IpuMeHeHne KayCTUYECKON COMIbI
XapakTeprucTHKa THAPOKCHIA HATPUS U €T0 IPUMEHEHNE
XapaKTepuCTUKa OKCH/IA aJTIOMUHHUS U €r0 IPUMEHEHHE
TexHoJi0orus a30THBIX Y100peHmii 18 [1-4, 20-22]




Texnosorust ¢ochopHbIX yanoopeHnuii

Cripbe i ipousBoicTBa GocPopHBIX yaoOpenuii. OdorameHue
XapakTepucTrka mpoctoro cynepdocdara

Teopernueckre OCHOBBI MPOU3BOJICTBA JBOWHOTO cymnepdocdara
TexnoJiorust pocopHoii KHCIOTHI 16 [1-4, 20-22]
OunbTpanys SKCTPAKIUOHHOHN (HOCPOPHOI KUCTOTHI
Brinenenue u abcopOuumst propa

TexHoJsiorusa kopmMoBeIX pocparTos
Momnoxkansiuiidocdar

[Ipeunnurar

TexXHOJOTHs COIbI 16 [1-4, 20-22]
DU3UKO-XMMHYECKHE CBOMCTBA KAJbLIMHUPOBAHHOM COBI
[IpenBapuTenbHas OUMCTKA CBIPOTO paccoia

IAMMOHM3aLIMSI OYUIIIEHHOT'O paccoJia

TexHonornyeckasi cxema nporecca KaliblIMHALUN
TexHosiorus uiesiouei

M3BecTKOBBIN CIOCOO MONTyUYeHHUsT KayCTHUECKOM COJIbI
KonnentpupoBanue cinalbix meaokoB. OTaeneHrne BhIapKu
TexHoJiorus riiuHo3emMa

/ABTOKJIABHOE BBITIICIIAYHBAHIEC OOKCUTOB

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH
Peanmuzanyust ocBoeHHMS JaHHOW JUCIUILIMHBI 00ECTICYMBACTCS JOCTYIIOM KayKJIOTO

oOyuarorerocsi kK 0azaMm JaHHbIX U OMOIMOTEYHBIM (DOHAAM, POPMUPYEMBIM IO MOIHOMY
MEPEYHIO TUCUUILIUH (MOAYJel) OCHOBHOW oOpa3oBarenbHOil nporpammel. B BUTU HUAY
MU®DU nencTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX ITPOBOAATCS 3aHATHS O PA3IMYHBIM
JUCHUIUIMHAM HAMpPaBJICHUST TOATOTOBKM «XHUMHYECKas TEXHOJIOTHS», B TOM YHCIE U
KJIacChl O0ecnedyeHbl JOCTYNOM K ceTu MHTepHeT il  caMOCTOSITENIbHOM NOATOTOBKH
ctyaeHToB. Ha kadenpe mmeercss KOMIbIOTEPHI ¢ BO3MOKHOCTbIO PabOThl B CIIELIMATIBHBIX
mporpaMmax M JIOCTylla K COBPEMEHHbIM TNpodeccHOHaIbHBIM 0a3aM  JIaHHBIX,
WH()OPMAIIMOHHBIM CIPABOYHBIM M TOUCKOBBIM CHCTEMaM, K TaKUM Kak 0a3a JaHHBIX
NepuonyYeckux u3Aanuil. Lenapro npu 3ToM sBisieTCsl BbIpaOOTKA y CTYJEHTOB HAaBBIKOB U
KOMIIETEHLINM, MO3BOJISIONIMX CaMOCTOATEIBHO BECTH MCCIENOBATEIBCKYID M HAY4YHO-
MeIarorMuecKyto padoTy.

[IpakTryeckass MOArOTOBKA MpPHU peaju3aldd Y4eOHOW IUCUUIUIMHBI OPraHHU3yeTCs
MyTeM MPOBEJICHUS MPAKTUUECKUX 3aHATUH, MPETyCMaTPUBAIONIUX YIaCTHE O0YJAIOIINXCS B
BBITIOJIHEHUH OTJEJBHBIX AJIEMEHTOB palOT, CBSI3aHHBIX C Oyayiield mpodeccuoHaIbHON
NEATEIBHOCTBIO.

[IpakTrueckas MOATOTOBKA Tak)Ke BKJIIOYACT B ce0s 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpBhIE  TIpeAyCMaTpPUBAIOT  Mepenady  y4eOHoW  umHopMamuum  o0ydaronumcs,
HEOOXOAMMOW JUIsl TOCHEAYIOIIEr0 BBIMOJHEHUS paboT, CBSA3aHHBIX C Oyayien
PO EeCCUOHATILHOM S TENbHOCTHIO.

AyIuTOpHBIE 3aHSATHS MPOBOASATCA B BHIE JEKIM ¢ wucnois3oBanueMm I[IK wu
KOMITBIOTEPHOTO MPOEKTOpAa, IPAKTUYECKUX 3aHATHM, € wucnoas3oBanneM [IK npu
npoBeaeHUH  pacdyetoB. CamocTosATenbHas paboTa  CTYJIEHTOB MPOBOJUTCS  TOJ
PYKOBOJICTBOM MpPEINOJABATENICH, C OKa3aHUEM KOHCYJbTAIM U MOMOILIY IPU MOJTOTOBKE K
KOHTPOJIbHBIM pa0oTaM, BHIMIOJHEHUHU JOMAIIIHUX 3aJaHUM.



DoH OLIEHOYHBIX CPEACTB
@doH/T OILICHOYHBIX CPEACTB M0 JIUCHMIUIMHE OOeCTeYrBaeT IMPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3yJIbTaTOB OO0ydeHHsS (KOMIETEHIIMM W WX HHAUKATOPOB) IMOCPEIACTBOM
MEPONPUATUN TEKYIIETO, PyOeKHOTO U MPOMEKYTOUHOTO KOHTPOJIS IO JUCHUTUIUHE.
CBs3p MexIy (pOpMUPYEMBIMHA KOMIETCHITUSIMA U (POpMaMH KOHTPOJIS MX OCBOCHUS

IIPEJICTaBJICHA B CIENYIOLIEH TabnuLe:

HaumenoBanue
Ne Konx n HaumMeHoBaHME HHAUKATOPA HanmenoBanue
n/m KOHTPOJMPYEMBIX JOCTUKEHHS] KOMITETEHIIUI OLICHOYHOTI'O CPEJCTBA
pazziesoB (TeMb)
Bx0/1HOM KOHTPOJIb
1 | BxoaHoii KOHTPOJIb Bompocet Bxoanoro
KOHTpPOJIS (YCTHO)
ATTecTanus pa3esnoB, TEKYILUNA KOHTPOJIb YCIIEBAEMOCTH
1 [Ipumenenue u 3-11K-2, V-I1K-2, B-TIK-2, Otuer o nabopatopHoit
xapakrepuctuka coasl, | 3-1IK-7, YV-IIK-7, B-IIK-7 paboTte (MMCbMEHHO)
iesniouer u rImHo3eMa
TexHonorus a3oTHBIX Tect (mUCbMEHHO)
ynoOpeHuit
TexHonorus
dochopubIx
ynobpenuit
2 TexHonorus 3-11K-2, V-TIK-2, B-TIK-2, Otyet no nabopaTopHOit
bocopHOIi KUCTOTHI 3-11IK-7, V-IIK-7, B-TIK-7 paboTe (MMCEMEHHO)
TexHOoI0rns KOpMOBBIX
¢docdaros TecT (MUCHMEHHO)
TexHonorus cojpl
TexHonorus mwenoyen
TexHonorus rmmao3ema
[IpomexxyTounas arrecranus
1 | Dk3amen [1K-2, [IK-7 Tect (muCbMEHHO)

HepequL OCHOBHBIX ITOKa3aTesei OILICHKHN PE3YyJIbTaTOB, 3JICMCHTOB ITPAKTHYCCKOI'O

OITbITA,

3HAHUM M  YMEHHI,

nmoajickalmux BXOJHOMY,

MPOMEXYTOYHOMN aTTECTAUH

TEKYyIIEeMYy KOHTPOJIIO

XapaKTEPUCTHKA COJIbI,
miejo4eil U TiInHo3eMA

3-I1K-7, Y-IIK-7, B-TIIK-7

TexHOIOTHsT a30THBIX
ynoOpeHuit
TexHomorus
bochopHBIX yToOpeHHit

Ne HanmenoBanue Konx n HanMeHOBaHME HHIMKATOpa Pe3ynbTars! 00yuenus no
m/m KOHTPOJIUPYEMBIX JIOCTHKEHUST KOMITETEHIIN U JUCIUATITIHE
pasnenoB (Tembl)
BXxo1HOM KOHTPOJIb
1 | BxoaHoii KOHTPOIb
ATTecTanus pa3iesioB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH
1 [Ipumenenue u 3-1IK-2, V-IIK-2, B-TIK-2, 3HaeT NPUMEHEHHUE COJIbI,

IIeJIOYCH U TIIMHO3eMa
Bnaneet meTonukou
KJIACCU(PDUKAIIMH COJIBI
YMeeT UCIoIb30BaTh
CIIPaBOYHBIC MaTEPUAITBI U
pacueTHbIe (hopMyIa IS
COCTaBJICHUS ONpeeIeHUs

n



MAacCOBBIX JI0JICH BEILIECTB
2 TexHoorus 3-11K-2, V-IIK-2, B-TIK-2, 3HaeT TEXHOJOTUIO
bochopHOit KUCTOTHI 3-1IK-7, V-IIK-7, B-1IK-7 nony4yenus pochopHoit
TexHOMOrust KOPMOBBIX KHUCJIOTBI, KOPMOBBIX
dbocdaros docdaros,
TexHonorus copl KaJIbIIMHUPOBAHHOM COJIbI,
TexHoJorus menoyuei KayCTUYECKOU COJIbI U
TexHonorus ramHo3eMa TJIMHO3EeMa
Bnaneetr meroaukoi
onpeeaeHus
KOHIICHTpAIlMU BEIECTB B
pacTBOpPE COABI U LIEIOYEH
‘VYMeeT UCIoJib30BaTh
CIIPaBOYHBIC MaTEPUAIIBI U
pacueTHbIe (hopMyIna s
COCTaBIICHUS
MaTepHalbHBIX OAIIAHCOB B
MIPOU3BOACTBE LIET0UEH
JK3aMeH [K-2, T1IK-7 JleMoHCTpHUpYET OCHOBHbIE
3HaHUS U YMEHHUS B
COOTBETCTBHUHU C pa3jiciIaMH
1,2
OIIeHO‘lHl)Ie cpeacrea
No HanmeHnoBaHue IIpencraBnenue
. /IT OIIEHOYHOTO Kparkas xapakTepucTuka OlleHOYHOTO CPEJICTBA | OLIEHOYHOT'O CPEJICTBA B
CpeAcTBa done
1 | Bxognoi CpenctBo  KOHTpOJs, OpraHuM30BaHHOE  Kak | YCTHBIM onpoc — YO
KOHTpPOJIb crienaibHas Oecena Mpeno/iaBaress c

00yJaromuMcsi Ha TEMBbI, CBS3aHHBIE C N3ydaeMOn
JUCLUIUIMHOM, W pPAacCUMTaHHOE Ha BBIICHEHME
o0bema 3HaHUH oOyuatoierocs o
OIIpe/IelICHHOMY pa3ziely, TeMe, polseMe M T.I.

2 | Oruer 1o

TexHU4ecKkoe CpeaCcTBO, KOTOPOE MOXKET ObITh

JlaGopaTtopHast pabota

7a00paTOpPHOM | UCMOJIB30BAHO Ul KOHTpOJIA MNpHOOpeTeHHbIX | — JIP

pabote CTYJEHTOM MNpPOQECCHOHANIbHBIX HABBIKOB U
yMEHUH o YIIPABJICHUIO KOHKPETHBIM
MaTepuaIbHbIM OOBEKTOM.

4 | Tect Cucrema CTaHIapTU3UPOBAHHBIX 3amanuii, | Tectsr - T

MO3BOJISIONIAs  ABTOMATHU3UPOBATh  MPOLEAYPY
U3MEPEHMsI  YpPOBHS  3HAHMUW W yYMEHUH
00yJaromierocs.

Meroauueckue MaTepuaiibl, ONPEACISIOIINE MPOLEAYPHl OLICHUBAHUS 3HAHUM,

YMEHUH, BIaJCHUN U (WJIN) OTIbITA JEATEILHOCTH, XapaKTePU3YIONTUX ATAbl (HOPMUPOBAHHMS

KOMIIETEHIINN.

Bonpocsl BxogHoro kourpoJs (YO):

1. ITony4enue menouen
2. CBoiicTBa aJTFOMUHUS
3. Okcua aTrOMUHUS



4. CpoiicTBa Kanus

5. CBolicTBa KaJbLIMs

6. Xumundeckasi TEXHOJIOTHUSA U €€ Kilaccudukanus

7. IlpunIuIel oOOTaIeHUs ChIPhs

8. Kimaccudukanmst XUMHUECKUX PpEAKIHKA, JIeXKAIIMX B OCHOBE MPOMBIIUICHHBIX
XUMHUKO-TEXHOJIOTHUYECKUX MTPOIIECCOB

9. CymHocTh KaTanu3a. Buabl KaTaTuTHYECKUX MPOIECCOB

10.XuMuKO-TEXHOJIOTHYECKAs CUCTEMA

Bomnpocs! ajs1 oTyeTa mo JadoparopHoii padore Nel:

1. ComnocraBpTe MaccoBble JOJMM a3oTa B cieayomux yaoopeHusx: NaNOsg,
(NH4),SO4, NH;NOs;. Kakoe wu3 »23THX ymoOpeHuii MoOKeT OBITH  Ha3BaHO
BBICOKOKOHIIEHTPUPOBAHHBIM? KakoBO SKOHOMHUYECKOE TPEUMYIIECTBO ATUX YAOOPCHHIA.

2. Ompenenutre MAacCOBYIO JOJIO MHUTATENIbHBIX JJEMEHTOB: a) B JBOMHOM
cynepdocdare, cuutas ero 4ucTbiM aurugipooprodocdarom; 6) B YUCTOM XJIOPHUJIE KaJus;
B) B cuiibBUHUTE, conepxarnieM 28 % KCI, ocramsaoe — NaCl.

3. Tlouemy HekoTopbie ¢ochopHble yHOOpEHUs, BHECEHHBIE B IOYBY, COXPAHSIOT
MUTATEIbHYI0 IEHHOCTh B TEUEHHWE HECKOJIbKUX JIET, a KaJHWiHble YJIO0OpEHUs HYKHO
BHOCHTB B ITIOUBY €KETOJTHO.

4. OxapakTepu3yiTe pojib OCHOBHBIX NMUTATENbHBIX 37eMeHTOB (N, P, K) B ku3Hu
PACTEHHI M KaK OHM MOCTYIAIOT K PACTCHUSIM.

5. Ilo xakuM npu3HaKaM KIACCUPUIUPYIOT MUHEpPaJIbHbIE YA0OpeHuUs?

Bonpocsl 1151 oT4era mo jjadopaTtopHoi padore Ne2:

1. Kakue BuIIbI MUHEPATIBHBIX YAOOPEHUH BBIMTYCKalOTCA B T'. banakoBo?

2. Ilouemy B mocienHee BpeMsi JOBOJIBHO 4acTo 00aBisioT B yaoopenus CaCOj u
MgCO;? Kakoit peakiueit o0OHapy>KUBAIOT 3Ty IPUMECh KapOOHATOB?

3. B xakux popmMax MOKET HAXOAUTHCS a30T B MUHEPAIbHBIX YAOOPEHUSX?

4. C xaKoil LeNpIo MPOBOJAST UCTIBITAHUS yIOOPEHHI Ha paCTBOPUMOCTD?

5. Kakoil KaTMOH MO>KHO OTKpPBITh C ITOMOLIBIO €AKOro Hatpa? Kakne mMuHepanabHbIE
ya0OpeHus ero coaepxar?

Bonpocs 7151 oTyeTa mo JadoparopHoi padore Ne3:

1.C kaKkoii 1eNbIo MPUMEHSIOT H3BECTKOBBIC y100peHUs?

2. [lepeuncnute OCHOBHBIE BHJIBI M3BECTKOBBIX yYIOOPECHHMIA.

3. Kakue m3BeCTKOBbIE yAOOPEHUS HENb3sl CMEUINBATh C A30THBIMHU YAOOPEHUSIMU H
rnoyemy?

4. OTxX0oAbl KaKUX MPOU3BOJCTB MOTYT HCIIOJB30BaThCSI B KAauyeCTBE H3BECTKOBBIX
yao0peHuii?

5. Cnoco6 momyueHus )xeHou u3Bectu. [IpuBectu peaxiuro.

Bomnpocs! aj1s1 oTueTa mo gaboparopHoii padore Ne4:

1. Tlepeuncnute OCHOBHBIE BHABI (POCPOPHBIX U KOMIUIEKCHBIX MHHEPAIbHBIX
ynoOpenuit Ha ocHoBe dochopa?

2. KakuMm mMeTo0M niepepaboTku IpUpoaHbIX (pocdaToB nomydaroT GochopuTHYIO MyKY?



3. K xakoMy Buy 10 paCTBOPUMOCTH OTHOCST (hOCHOPUTHYIO MYKY?
4. Kakue OCHOBHBIE MapaMeTpbl KauyecTBa MPEIBSABIAIOT K TOTOBOMY MPOAYKTY
(bochoputHoit MyKke)?
5. Bnusinue gpochopuTHOM MYKH Ha YPOIKAMHOCTD.
Bomnpocs! aj1s1 oTyeTa mo JadoparopHoii padore NeS:
1. Tlepeuncnute OCHOBHBIE BHABI (OCPOPHBIX W KOMIUIEKCHBIX MHUHEPATBHBIX
ynoOpeHuit Ha ocHOBe dhocdopa?
2. KakuMm mMeTo0M niepepaboTKu pUpoIHBIX (pocdaToB moydaroT PochopuTHYIO MyKY?
3. K xakoMy Buy 10 paCTBOPUMOCTH OTHOCST cyrnepdocdartoi?
4. Bnusuaue dhochoputHoi MykH H cyrepdocdaTroB Ha ypOKaHOCTb.
5. 3anummre peakiuu o0pa3zoBaHus mpoctoro cynepdocdara
Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore Ne6:
1. U3 kakoro ceipbs noiaydaroT ¢GochopHyIo KUCIOTY?
2. Buapl hochopHOI KUCIOTHI.
3. OxapakTepu3yiTe ciocoObl MOIYYEHUS SKCTPAKIMOHHON POCHOPHOIT KUCTOTHI.
4. Yem otrnuyaercs Tepmudeckas ¢ochopHas KHUCIOTa OT OKCTPAKIIMOHHON
dbocdopuoit kucnoTe? [IpuMeHnenre TepMudeckoil GpocPopHOI KUCTOTHI.
5. [IpuBenuTe peaxiuio paznoxenus gpocdara cMechlo cepHoil u pochopHoit KUCTOT
TecroBble 3agaHu:
BapuanTt Nel
1. Ilpu B3auMOJEHCTBUU KaKUX BELIECTB 0OpazyeTcs CylibdaT aMMOHHUS?
a) 2NHs; (ra3) + H,SO,4 (x);
6) NHj3 (ra3) + NH,OH (1);
B) NH; (ra3) + CO; (1);
r) 2NH,OH (ra3) + H,SO, (x).
Bapuant Ne2
1. Kak Ha3bIBaeTcst cnocod MoydeHus! SKCTPAKIIMOHHON (PoCchOpHOU KUCIIOTHI, B pe3yibTare
KOTOPOTO Cynbdar Kanbius ocaxmaaercs B Buae CaSO,4 0,5H,07?
a) MOJXYTUAPATHBINH;
0) aHTUAPUTHBIN;
B) TUTHIPATHBIN.
Bapuant Nel
2. [Ipu momydenun nmpoctoro cynepdocdara Ha IEPBOM CTAAUK CKOJIBKO MPOIEHTOB amaTuTa
pearupyer ¢ CEpHOM KUCIOTOM?
a) 30;
0) 70;
B) 100;
r) 10.
Bapuant Ne2
2. Ilpocteie (ogHOCTOpOoHHHE) (docdopHbie yaoOpeHus u  KOpMoBbie GocdaTs
MPENCTABIIAIOT COOO



a) KanueBbie coinu GocPOpHON KUCTOTHI;
0) HarpueBsie coiiu (HoCcHOPHOU KUCTOTHI;
B) KaJIbIIEBbIE cOIH PoCcHOPHOI KUCIIOTHI;
I') KQJIbIIUEBBIE COU PTOPOBOAOPOTHOMN KUCITIOTHI.
BapuanTt Nel
3. Kakasi KOHIIEHTpalus CEpHON KUCIOThl MOJJAEPKUBACTCS B HUXKHEW yacTu ckpyOOepa 4
IpU MIPOU3BOCTBE CyIb(paTa aMMOHHS M3 KOKCOBOTO Tra3a OeccaTypaTopHbIM METOI0M?
a) 10-12%;
0) 5-6%;
B) 3-4%;
r) 1-2%.
Bapuant Ne2
3. Kakoii(ue) npoaykT(bl) 00pa3ye(r0)Tcsi Ha BTOpPOW CTaiuM CUHTE3a Kapoamuaa?
a) kapOomar aMMOHHUS;
0) kapbamu U BOJA;
B) THIPOKCHUJ] aMMOHHUS,
r) KapOoMar aMMOHHUS U BOJIA.
BapuanTt Nel
4. Craguy TEXHOJOTMYECKOTO TMpollecca — KpPymHOe ApoOIeHHe pyAbl, CyIIKa, MEIKOe
(cpennee) apoOiieHNE, TOHKOE M3METBIEHUE, COPTUPOBKA YACTHI] IO pa3Mepy — OTHOCATCS K
TEXHOJIOTHH MOTy4eHUs
a) mpoctoro cynepdocdara;
0) ¢pochopuTHOI MYKH;
B) ABoiHOTO cynepdocdara,
r) pocdhopHOI KUCTOTHI.
Bapuant Ne2
4. 3aKIIOYUTENBHON CTaueN B POU3BOJCTBE KuAKUX ynoopennit KAC sBusercs:
a) HEWTpaiau3aluus a30THOM KHCIOThl aMMHUAKOM C MOJYyYEHHEM pPACTBOPOB AMMOHMIHOMN
CEJINTPHI;
0) Beimapka pactBopoB NH4NO; no xonnenTparuu 70-80%;
B) BBINIapKa pacTBOPOB Kapbammuaa 10 koHieHTparuu 75-80%;
I') CMEIIIEHNE KOHIICHTPUPOBAHHBIX PACTBOPOB aMMOHUWHOM CEIUTPHI K KapOaMuU/Ia.
Bapuant Nel
5. K mpocteiM dhochopHBIM yIOOPEHUSIM OTHOCSTCS:
a) ammo@doc, MpOCTOr U JBOIHOM cynepdocdartsi;
0) pochoputHas myka, cynbhoamMmmodoc;
B) aMMHa4YHas CEJIMTPa, IPOCTOM U ABOWHOM cyrnepdocdarsr;
r) pocdoputHas Mmyka, TpoCTON U ABOMHOU cynepdocdarsi.
Bapuant Ne2
5. ®opmyna cynbdara aMMOHHUS -
a) NH;NOs;



6) CO(NHy).;
B) (NH4)2SOy;
I‘) NH;sNO3;-nNH3;-mH-0.
Bapuant Nel
6. B TexHonmormu monydeHus mMpocToro cymepdocdara yeM JO3UPYETCS AamaTUTOBBIN
KOHIICHTPAT B NTHEKOBBIA CMECHUTEIH?
a) LIEJIEBBIM PACXOAOMEPOM;
0) BECOBBIM J103aTOPOM;
B) 00BEMHBIM J103aTOPOM,;
I') IEHTOYHBIM TPAHCIIOPTEPOM.
Bapuant Ne2
6. YmoOpeHus, coaepkaiiie B CBOEM COCTaBE COCIUHECHUS Oopa, Meau, MOIUOICHA, ITMHKA,
K0OaJIbTa U MapraHiia B HEOOJIbIIIOM KOJIMYECTBE, HA3bIBAIOTCSA
a) MUKpPOYI00pEHUSIMU;
0) MaKpoy100pEeHUSIMU;
B) COJIECO/ICPKAIIUMH YI0OpEHUSIMU,
I') METAJJICOJEPKAIIUMU YIOOPEHUSMU.
BapuanTt Nel
7. Kakoii(ue) npoaykT(bl) 00pa3ye(x0)Tcsi Ha MepBOM CTaIUKM CUHTE3a KapOoamua’?
a) kKapboMaT aMMOHUS;
0) kapObamu;
B) TUJPOKCHU aMMOHUS;
r) KapOoMar aMMOHHUS U BOJIA.
Bapuant Ne2
/. Cranuu TEXHOJOTUYECKOTO Tpollecca — CMENICHHe u3MelnpdeHHoro Qocdara ¢ cepHOU
KHUCJIOTOM, 3aTBepieBaHue cynepdocdaTHoil Mylblbl B Kamepax, Ao3peBanue cynepdocdara
Ha CKJIaJie, HeUTpalu3anus ¥ TPaHyIMPOBAHUE — OTHOCSATCS K TEXHOJIOTUH TTOTYICHUS
a) mpocTtoro cynepdocdara;
0) pochoputHOi MyKH;
B) ABOIHOTO cynepdocdara,
r) pocdhopHOI KUCTOTHI.

Bapuant Nel
8. Kakoe kommaectBo NH4H,PO, conepxxurcs B ammodoce?
a) 10 %;
6) 50 %;
B) 100 %;
r) 90 %.

Bapuant Ne2
8. Kakoil snemeHT B komuuectBe 1,6% BXOIUT B COCTaB PACTEHH U BAXKHYIO POJIb B
JBIXaHUU U Pa3MHOXKEHUU PACTECHUMN?
a) cepa;



0) Kamui;
B) pocdop;
T') a30T.
Bapuant Nel
9. UTo MOmomaroT JUCTh PACTCHUI?
a) Biary;
0) BOIOPO M3 BO3/IyXa,;
B) IMOKCH/]I YTJIEPOJIa U3 BO3/1yXa;
I') BOAOPO/J U3 BJIary.
Bapuant Ne2
9. Kakas conb hocopHOIl KUCTOTHI UCTIOIB3YETCS ISl yMSTUEHHUS BOBI?
a) ¢ocdar KaabIus;
0) ¢pocdar ammonus;
B) (hocdar HaTpus,
r) pocdar kanus.
BapuanTt Nel
10. Kak Ha3piBaeTcsi cHoco0 TOMYyYEHHs] DKCTPAKIIMOHHOW (ochopHON KHUCTOTHI, B
pe3ysbprare KoToporo cyibdar Kaibius ocaxaaercs B Bujae CaSO,-2H,0?
a) MOJXYTUAPATHBINH;
0) aHTUJIPUTHBIN;
B) AUTHUIPATHBIN.
BapuanTt Ne2
10. B TexHonoruu noayueHus mpocroro cynepdocdara kakas TemMreparypa TOIOYHBIX Ta30B
MOJIIEPKUBAETCS B OapabaHHOM CyIIHIKe Ha BXoje?
a) 110-120°C;
6) 60-65°C;
B) 200-220°C;
r) 600-650°C.
BapuanTt Nel
11. Kakas comb ¢ochopHON KHUCIOTHI HMCHONB3YETCS ISl TMPOM3BOJCTBA YIOOPECHMUIA,
MIPOTHBOIIOKAPHBIX CPENICTB, KOPMOBBIX CPEICTB M KYJIBTUBHUPOBAHUS JPOAOKEH?
a) ocdar KaabIus;
0) ¢pocdar ammoHMS;
B) hocdar HaTpus,
r) pocdar kanus.
Bapuant Ne2
11. Ilpu mnomydyennn ¢dochopuTHOM MYKH B KaKOM amnmapare MPOUCXOJUT TOHKOE
m3MensaeHue pochopura?
a) B IIapOBOU MEJBHUILIE;
0) B MOJIOTKOBOM JIPOOMIIKE;
B) B BO3IYIIIHOM CENaparope;



') B CyIIWJIbHOM OapabaHe.
Bapuant Nel
12. ®opmyna aMMHUAYHOM CETTUTPHI -
a) NH;NOg;
6) CO(NHy).;
B) (NH4)2SO4;
r) NH;NO3-nNH3-mH,0.
Bapuant Ne2
12. Kakoe xomuuectBo (NH,4),HPO, conepkutcs B ammodoce?
a) 10 %;
6) 50 %;
B) 100 %;
r) 90 %.
Bapuant Nel
13. ®opmyna nanroeiHuTa
a) KClI,
0) KCI-MgCl,-6H,0;
B) KCI-MgS0O,3H,0;
r) K;SO42MgSO,.
Bapuant Ne2
13. Kakasi koHIIEHTpalusi CEpHOM KUCIOTHI MOJJEPKMUBACTCSI B BEPXHEHN "acTu ckpyOOepa 4
IIPY NPOU3BOACTBE Cylib(ara aMMOHHSI U3 KOKCOBOTO Ta3a OeccarypaTopHbIM METOJIOM?
a) 10-12%;
0) 5-6%;
B) 3-4%);
r) 1-2%.
Bapuant Nel
14. VYnoOpenus, y KOTOpbiX (GochopHbIe COEAMHEHHUS] PacTBOPAIOTCA B 2%-O0M pacTBope
JMMOHHOMW KUCJIOTHI, HA3bIBAIOTCS
a) INMOHHOPACTBOPUMBIMH;
0) LUTPATHOPACTBOPUMBIMU;
B) MaJIOPACTBOPUMBIMU;
') BOJIOPACTBOPUMBIMHU.
Bapuant Ne2
14. ®opmyna meHuTa
a) KCl;
0) KCI-MgCl,-6H,0;
B) K;S0O,-MgSO,-6H,0;
r) K;SO,42MgSO,.



Bapuant Nel
15. Kakoit sneMeHT B KoiuuecTBe 15,5-18% BXoauT B cocTaB OEJIKOB, KOTOPhIE B CBOIO
oyepelib ABIISAIOTCS OCHOBOW KUBOM TKaHU?
a) pocdop;
0) Kanmii;
B) cepa;
T) a30T.

Bapuant Ne2
15. VYnobGpenusi, y KOTOpbIX coenuHeHus ¢ocdopa pacTBOPUMBI B aMMHUAYHOM pPacTBOpE
JTUMOHHOKHUCJIOTO aMMOHHUS$I, HAa3bIBAIOTCS
a) IMMOHHOPACTBOPUMBIMH,
0) HUTPATHOPACTBOPUMBIMU;
B) MaJOpacTBOPHUMBIMH;
I') BOJOPAaCTBOPUMBIMH.

OuennBaHue CTy/IEeHTA HA IK3aMeHe MO TUCIHUILINHE
«TexHoJ0rus Coabl, MIEJ09el U TJIMHO3EMA»:

baJuisl
(utoroBoit OcBoenne
. . . TpeGoBanus K 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIIUI
OLIEHKH)
100-85 IIponBunyThIil | OTBETHI HA MIOCTABJIEHHBIE BOIIPOCHI MOJIHBIE, YETKHE U Pa3BEPHYTHIE.
YpOBEHb Pemenust 3amad  JIOTMYHBI, JOKa3aTelbHbl U JIEMOHCTPUPYIOT
AHAJIUTHYECKUE U TBOPUYECKUE CIIOCOOHOCTH CTYACHTA.
84-70 Cpennnii JlaroTcst TOJIHBIE OTBETHl HA IIOCTABJICHHBIE BONpPOCHL. IlokaszaHo
YPOBEHBb YMEHME BBIJEIATH NPUUYUHHO-CIEACTBEHHbIE CBs3H. [Ipm pemienun
3aJa4  JIOMYIIEHbl HE3HAYMTEIbHbIE OIIMOKM, MCIpPABICHHBIE C
ITOMOUIBIO «HABOJSIIKX» BOIIPOCOB MPENOIaBATENS.
69-60 basosbiit OTBeThl Ha BOIIPOCHI U PEIICHUs ITOCTABJICHHBIX 3a/1a4 HEJIOCTATOYHO
YpOBEHBb nosiHble. Jlormka M mocienoBaTeIbHOCTh B PELICHUH 337ad UMEIOT
HapylleHus. B oTBeTax OTCyTCTBYIOT BBIBOJIBL.

Crynent, monyuuBiui MmeHee 60% 0T MakKCHUMabHOTO 0Oajia 3a pa3faen AUCIUTIIAHBI
WJIA IPOMEKYTOUHYIO aTTECTALMIO, CUUTACTCS] HEATTECTOBAHHBIM I10 JAHHOW AUCIUTUIMHE.

HToroBas olleHKa BBICTABIISIETCS IyTEM MEpeBOAa HAOpaHHBIX 0aJIOB B COOTBETCTBUU
CO CJIeNIyIOIIeH TabIuIIei:

O1eHKa 110 5-0aJUILHOM IIKajle LR AT S BT I Oneunka ECTS
9K3aMeH
5 — «omauuHo» 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3—«o » 65-69
(VO0B1emMEOPUMENTLHO 60-64 E
2 — «Hey0081emBOPUMENLHOY Menee 60 F
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MeTtoauueckue yka3aHusl K BBIITOJHEHUIO TPaKTHUECKUX padoT. Anpobarms, 2020.
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IIporpammHuoe ob0ecnieuenue u UHTEpHET-peCcypChl:

[Tpouecc peanuzanuu 00pa3oBaTENbHONM MPOTrpaMMbl O0ECIEYeH HEOOXOAUMBIM

KOMIUIEKTOM JIMLIEH3MOHHOTO MporpaMMHoOro obdecneuenusi: « Wordy», «Power Painty.

MarepuajbHO-TeXHHYECKOE o0ecnedyeHrue Y4eOHOM TUCHMILTTUHBI

JIeKLIMOHHBIE  3aHATHS  MPOBOJIATCA B CIECHHAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM 00OOpyAoBaHHEM. lIpakTuueckue 3aHATHS TPOBOASATCS B
ATUX K€ ayJUTOpUAX C T[OCEHIEHUEM JIabOpaTOpHil, OCHAIICHHBIX CTAHIAPTHBIMH
KOMIUIEKTAMH OTEUECTBEHHBIX U 3apyOEKHBIX MPUOOPOB U yCTAaHOBOK. MyJbTUMEIUIHBIN
Kypc JeKIuH, BUACOPUIbMbI, MAKEThI U TUIAKATHI.

Y4eOHo-MeTOAUYECKHE PEKOMEHAALMY ISl CTYACHTOB

1. Yka3anus 175 npoCIIyllIMBaHUs JEKIIUI

Ilepen HayamoM 3aHATUI BHUMATEILHO O3HAKOMHTHCS C YYEOHBIM IIJITAHOM MPOBEJICHUS
JEKIMHA U CIIMCKOM PEKOMEHJIOBAaHHOW JTeparypshl. Ilepen mocenieHrneM odepeHoON JIEKIUU
OCBEXUTbh B MaMSATH OCHOBHBIE KOHIEMIIUY TPOUIEHHOr0 panee MaTepuaia. [loarotoButs mpu
HEOOXOIMMOCTH BOMPOCH IpenojaaBaTento. He Hamo omacatbesi, 4TO BOMPOCHI MOTYT OBITh
npocteiMd. Ha Jnekiuu OCHOBHOE BHHMMAaHHE CIEAyeT YAEHITh He QopMmyliaMm |
MaTEMAaTUYECKUM BBIKJIQJKaM, a COJCPXKAHHWIO HW3YyYaeMbIX BOIIPOCOB, ONPEICIICHUSIM U
MOCTaHOBKaM 3aJau. B mpoliecce n3yyeHus JEKIMOHHOTO Kypca HE00X0AMMO MO BO3MOXKHOCTH
YacTO BO3BPAIIATHCS K OCHOBHBIM MOHSATHSIM M METOJIaM pPELIeHMs 3a/1ad (3/1eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHM CTYACHTOB). JKenaTebHO HCIOJIb30BaTh KOHCIIEKTHI JIEKIIUH, B
KOTOPBIX HCHOJb3YETCsl MpHUHATAs MpernojaBareneM cucrema o0Oo3HaueHud. s Ooinee
nopoOHOr0 HM3y4YeHHs Kypca cieqyeT paboTaTh € PEKOMEHJOBAaHHBIMHU JIUTEPATypHBIMU
VCTOYHHKAMH Y BHOBb TOSIBIISIOLIMMHCS UCTOYHUKAMH.

2. YkazaHus 7151 BBITIOJHEHUS Ta00paTOPHBIX padoT

CobmonaTth  TpeOOBaHUS TEXHUKHM O€30MAaCHOCTH, [UJII YEero MpoCHyllaTh
HE00XOAMMbIE Pa3bICHEHUSI O IPABUIILHOCTH MOBEJEHUS B TaOOPaTOPHUHU.
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[Tepen BbITIOTHEHUEM J1a00OPATOPHOUM pabOThI MPOBECTH CAMOCTOSITEIBHO MOJATOTOBKY
K paboTe M3y4yHUB OCHOBHBIC TEOPETHUECKHE TOJIOKEHUSI, 3HAHUE KOTOPBIX HEOOXOIUMO ISt
OCMBICJICHHOTO BBINTOJIHEHUs paboThl. B mporiecce BBIMOJIHEHUST pabOThI ClIeayeT MOCTOSHHO
00IaThCsl C MpernojaBaTesieM, HE JIOMyCKas MO BO3MOXXHOCTH HEMPaBUJIBHBIX JICUCTBUH.
OcHOBHBIE pe3yIabTAThl IKCIEPUMEHTOB HEOOXOIUMO 3a(pHKCHPOBATh B MMUCHEMEHHOM BHJIC.
[Ipu cnade 3adera mo paboTe MOATOTOBUTH OTYET O MPOJICTAHHOW paboTe, TAe TOKHBI OBITH
OTPaX€HbI OCHOBHBIE PE3YJIbTATHI U BHIBO/IBI.

3.Vka3zaHus JJis1 BBIOJHEHUS CAMOCTOSITEIbHON paboThI

[lonyunTs y mpenogaBaTelisi 3aJaHUE M CIUCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
N3yueHue TeopeTUYECKUX BOIIPOCOB CIEAYET MPOBOJIUTH IO BO3MOXKHOCTH CAMOCTOSITEIIBHO,
HO TIPH 3aTPyAHEHHUAX 0OpaImarhbcs K mpenojgaBaTeato. [1oAroToBUTh MUCBMEHHBIA OTYET O
npojieanHo pabote. Ilpw BeIMOTHEHWH (QPOHTAIBHBIX 3aJaHUNA 10 YCMOTPEHHUIO
npenojaBaresis paboTa MOXKET ObITh OlleHEHa 0€3 MUChMEHHOTO OTYETa Ha OCHOBE OTBETOB
Ha KOHTPOJIbHBIE BOIPOCH], NPU YCIOBHUM AaKTHUBHONW CaMOCTOATEIBbHOW pPabOTHI.
[ToaroToBUTH OTBETHI HA KOHTPOJIBbHBIE BOITPOCHI.

MeToauyeckue peKOMEHAALMH ISl IIpenogaBaTe/ien

1. Ykazanus 115 IpoBeACHUS JICKIIMI

Ha mepBoit BBOAHOM JEKIMHU clefaTh OO 0030p ColepKaHus Kypca U OTMETUTH
HOBBIE METOJbl U TMOAXOJbl K PEIICHUIO 3a7ay, pacCMaTpUBAEMBIX B KypcC€, JOBECTH 0
CTYJICHTOB TpeOoBaHUs Kadeapbl, OTBETUTh Ha BOMPOCHL. [Ipu MOATOTOBKE K JIEKIIMOHHBIM
3aHSATUSAM HEOOXOAMMO MPOJyMaTh IUIAaH €ro MPOBEACHUSI, COJEpKaHUE BCTYMHUTEIHHOM,
OCHOBHOM M 3aKJIIOUUTEIbHOM YacTW JICKIIUM, O3HAKOMHUTHCS C HOBHMHKAMU Yy4e€OHOU U
METOJNYSCKOM JTUTEPaATyphl, MyOIUKAIIUAMH TTEPUOANICCKON TIeYaTH 1O TEME JICKIIMOHHOTO
3aHATHS. YTOYHHUTH IUIAH MPOBEACHMS IMPAKTUUYECKOrO 3aHATHA Mo TeMe Jieknuu. [lepen
M3JIOKEHHEM TEKYIIEro JIGKIIMOHHOTO MaTepualla HAalOMHUTh 00 OCHOBHBIX HWTOTaX,
JOCTUTHYTBIX Ha NpeAaplAymux JeKuusax. C 3TOM LeNbl0 3aJaTh HECKOJIBKO BOIPOCOB
ayIUTOPUU U OCYIIECTBUTH BEIOOPOUHBIM KOHTPOJIb 3HAHUS CTYJIEHTOB.

B Xxone NeKIMOHHOTO 3aHATHS IMpernojaBarelib JOJDKEH Ha3BaTh TeMy, Y4EOHBIC
BOINPOCHI, O3HAKOMUTH CTYJCHTOB C MEPEYHEM OCHOBHOW W JOMOJHUTEIBHON JIMTEPATYPHI
o Teme 3aHATHs. PackpeiBas coaep)kaHue y4eOHBIX BOIPOCOB, aKIEHTHUPOBATh BHHUMAaHUE
CTYyJICHTOB Ha OCHOBHBIX KaTEropusX, SBJICHHUSIX M Tpolieccax, OCOOECHHOCTAX HX
MpOTEeKaHus. PacKppIBaTh CYIIHOCTh M COAEPKAHUE PA3JIMYHBIX TOUYEK 3PCHHUS U HAYUHBIX
ITOJX0/I0B K OOBSICHCHHUIO TEX WM UHBIX SIBJICHUH M IPOIIECCOB.

Cnemyer aprymMeHTHpPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3MIIMIO TIO CIIOPHBIM
TEOpeTU4YeCKUM BompocaM. [IpuBoauTh mnpuMepsl. 3aaaBaTh MO XOAY M3JIOKECHUS
JIEKIMOHHOTO Marepuaia pUTOPUYECKUE BOIMPOCHI M CaMOMY JaBaTh Ha HUX OTBET. ODTO
CIIOCOOCTBYET AaKTHMBH3AIIMU MBICIIUTEILHON NESITEIIBHOCTH CTYJEHTOB, TOBBIIICHUIO WX
BHUMAaHUS M HMHTEpEca K MaTepually JEKIUUH, €€ coaepkaHuio. lIpenonmaBarenb NOKEH
PYKOBOIUTH pPaOOTOM CTYAEHTOB 10 KOHCIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHHUS B KOHCTIEKTAaX OCHOBHBIX MOJIOKEHUN N3ydaeMOi
TeMbI, 0CO0O0 BBIJENSSA, KaTerOpHalbHBIM amnmapar. B 3akii0YuTeIbHONM YacTH JICKIHUH



HEOO0XOAMMO CPOPMYIUPOBATH OOIIKE BBIBOBI 10 TEME, PACKPBIBAIOIIME COJAEPKAHUE BCEX
BOIPOCOB, NIOCTABJIEHHBIX B JIEKIUU. OOBABUTH IIJIaH OUEPEAHOIO IMPAKTHUECKOTO 3aHATHS,
JaTh KpAaTKUE PEKOMEHJALMU [0 IOArOTOBKE CTYIEHTOB K IPAKTUYECKOMY 3aHSTHIO.
OnpenennTts MECTO M BpeMs KOHCYJBTAlMM CTYJIEHTaM, IOKEJIaBLIMM BBICTYIUTh Ha
MPAKTUUYECKOM 3aHATUU C TOKJIaJaMu U pedepaTamu.

Ha mocnegneit nexkuuu yaeiauTh BpeMs s 0030pa HanbOoJee Ba)KHBIX MOJIOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus U1l IPOBEIEHU 1a00paTOPHBIX 3aHATUH.

CoOmonaTh TpeOOBaHUS TEXHUKM O€30MaCHOCTM U IPOBOAUTH HEOOXOAUMBIE
pa3bsiCHEHUs O MpPaBWIBHOCTU MOBeAeHUs B Jjaboparopuu. Ilepen BhImonHEHHEM
1abopaTopHOi pabOTHI MPOBEPUTH CTENEHb TOTOBHOCTU CTYAE€HTOB, HAIOMHUTh U OOCYIUTh
OCHOBHBIE TEOPETUYECKUE MOJIOKEHHS, 3HAHUE KOTOPBHIX HEOOXOAUMO JJII OCMBICIEHHOTO
BBINIOJIHEHHSI paboT. B mporecce BBINOJHEHUS pabOThl CIEAYET MOCTOSHHO OOHIAThCS CO
CTYJIEHTaMH, HE JIONyCKas IO BO3MOYKHOCTM HMX HENpaBWIbHBIX JeicTBHil. TpeboBaTs,
YTOOBl OCHOBHBIE PE3YyJbTaThl SKCIEPUMEHTOB ObUIM 3a()MKCHUPOBAaHbI CTYJACHTAMH B
nuceMeHHOM Bujie. [lpu mpueme 3auera o padbote TpedOBAaTh OTUET O MPOJEIAHHON padoTe,
/i€ JOJDKHBI ObITh OTPayKE€Hbl OCHOBHBIE PE3YJIbTAaThl U BHIBOJIBI.

3.Yka3aHusi 10 KOHTPOJIIO CAMOCTOSITENIbHOM pabOThI CTYIE€HTOB

[To ycMoTpenuto nmpenojgaBatess 3aJaHue Ha CaMOCTOSTEIbHYIO pab0OTy MOXKET OBITh
WHIUBUYyaIbHBIM WIH (PpoHTaNbHBIM. [Ipy HMCIONB30BAHMM WHIWBUIYAJIbHBIX 3aJaHHM
TpebOBaTh OT CTYJIEHTAa MHUCbMEHHBIA OTYET O MIpojenaHHoW padore. [Ipm nmpumeHeHUH
(pOHTANBHBIX 3alaHU BECTH KOJUIEKTUBHBIE OOCYKIEHHS CO CTYAEHTaMU OCHOBHBIX
TEOPETHYECKUX MOJIOKEHHI. C IEeNbl0 KOHTPOJISI KA4eCTBA BBIIOJHEHUS CaMOCTOSATEIbHON
paboThl TpeOOBaTh MHAMBHIyaJIbHbIE OTYETHI (JIOMYCTUMO BMECTO HMUCHBMEHHOIO OTYETa
IIPUMEHATH UHANBUYAJIbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4€OHBIM TJIAHOM OCHOBHOM 0Opa3oBaTebHOM MPOrpamMMbl MO HAMPaBJICHUIO MOATOTOBKHU
18.03.01 «XuMu4eckasi TEXHOJIOTHSD.

Pabouyto nporpammy cocTaBui e JIOLIEeHT, 3yooBa H.I.

Penenzent % noueHt, ['epacumoBa B.M.

[Iporpamma ogob6pena Ha 3acenanun Y MKH 18.03.01 «XumMuueckasi TEXHOJOTHS» OT
15.11.2021 roga, mpotokomn Ne 2.
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