banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — uinai denepaabHOro
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HaroHanbHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

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

PABOYASA ITPOT'PAMMA
10 IUCHUIIINHE « TeXHOJIOrusl OCHOBHOI'O HEOPIraHUYECKOTO CUHTE3a

HanpaBJjieHUs1 NOATOTOBKH
«18.03.01. Xumuueckas TEXHOJOTHI)

OcHoBHas npogeccuoHaNbHasA 00pa3oBaTe/ibHAA POrpaMMa
«XHUMUYECKas TEXHOJIOTHS HEOPTAHUYECKUX BEILIECTB
KBanuduxkauus BbINTYCKHUKA

bakanasp

®opma 00ydeHust
Ounas

bamakoBo



esb 0cBOCHUSA IMCHUNIMHBI

[ens mpenomaBaHusl TUCUUIUIMHBI SBIISAETCA MOJIyYEHHE 3HAHHUM, HEOOXOAUMBIX IS
IUIOJJOTBOPHOM  TBOpPYECKOM  JesTenbHOCTH OakanaBpa. [ucuumimHa «TexHosmorus
OCHOBHOT'O HEOPraHUYeCKOro CHUHTE3a» (POPMHUPYIOT TEXHOJIOTHYECKOE MHPOBO33PEHHE
0akamaBpOB MJIsi WX TPOW3BOJICTBEHHO-TEXHOJOTHMYECKOW W MPOEKTHO-KOHCTPYKTOPCKOM
npodheccHoHaNbHOMN e TETbHOCTH.

3amaumn W3ydeHUs TUCIUIDIMHBL: N3yYeHNE OCHOBHBIX BHJIOB MHHEPAJIBHBIX YIOOpPEHUN U
CMOCOOOB MX TMOJy4eHHs, a TaKXKe CIIOCOOOB TOJMy4eHHus coied W mienoded. bakanaBp mo
TUCIUAIUIMHE  «TeXHONOrWs OCHOBHOIO HEOPraHWMYECKOrO CHUHTE3a» JIOJDKEH — pEIlaTh
NpoQ)eCCHOHANILHBIE 33]]aud B COOTBETCTBUHU C IPOW3BOJICTBEHHO-TEXHOJIOIMYECKOM, HAay4HO-
UCCIIEI0BATENILCKOM, OPraHN3allMOHHO-YIIPABICHYECKOW U MPOEKTHOM AESTEIBbHOCTBIO.

W3yueHnne TUCIUIIIMHBI TOJDKHO OCHOBBIBATHCS HA CICAYIOMIMX MPOdheCcCHOHATBHBIX
CTaHaapTax:

- 26.001. Cneuuanuct mo oO€CHeYeHUI0 KOMILIEKCHOIO KOHTPOJI IPOHU3BOACTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIITMOHHBIX MATEPUAJIOB;

- 24.075. Nnxenep uccieaoBaTeNb B 0071aCTH pa3iesIeHUs] H30TOTOB.

MecTto qucuuminHbl B cTpykrype OOII BO

N3yuenne kypca «TeXHOIOTHSI OCHOBHOI'O HEOPTraHMYECKOTO CHHTE3a» CBSI3aHO C
HEOOXOJIMMOCTBIO 3HAHW OCHOB OOIIEH M HEOPraHMYECKOW XHUMHH, OOIIEH XUMHUUYECKOM
TEXHOJIOTUU, XUMHUYECKUX PEAKTOPOB, MPOIECCOB U ammapaToB XUMUYECKOW TEXHOJOTHH,
IIUPOKOE HCMOJb30BAHUE, KOTOPHIX HE TOJIBKO JaéT BO3MOXKHOCTH HauOojiee TOYHO
BBIPA3UTh TEOPETUUECKUE 3aKOHOMEPHOCTH, HO U SIBJISIETCS HEOOXOJIUMBIM MHCTPYMEHTOM
UX YCTaHOBJICHUSI.

Jns ocBoeHUsT NUCHUIUIMHBI « T€XHOJIOTHSI OCHOBHOTO HEOPraHUYECKOTO CUHTE3a»
HEOOXOJMMBbI 3HAaHWE, YMEHHWE W BIAJCHUE MATEPUAIOM MO CICAYIOMIHUM JIUCIUILTHHAM:
«O0m1as u HeopraHuueckas XuMus»; «OO0IIass XUMHUYECKask TEXHOJIOTUSY; « AHATUTHYECKAS
XUMUSI U (PU3UKO-XUMHUYECKHE METOJNbl aHanu3a»; «lIporecchl u ammapatbl XUMHUYECKHUX
TEXHOJIOTUI», «be30MacHOCTh KU3HEACATETBHOCTI.

TeopeTndyeckre 3HAHUS M TPAKTUUECKUE HABBIKH, MOJYYEHHBIE CTyJACHTAaMU MpHU
M3YYECHUHU IUCHUIUIMHBI « T€XHOIOTHsI OCHOBHOTO HEOPTraHMYECKOTO CHUHTE3a», HOJIKHBI
OBITh WMCIOJIL30BaHbI B TIPOLIECCE HU3YYEHUS TMOCIHEAYIOMUX AUCHUIUIMH: «Pecypco- u
HEProcOepeKeHNe B TEXHOJIOTHH HEOPTaHUUECKUX BEIIECTBY, « DKOJIOTHUECKHE MPOOIEMBI
OCHOBHOW XMMHUYECKOU MPOMBIIIIIEHHOCTHY, «PacdeT u BRIOOp MaTepuaIoB U 000PyI0BaAHHUS
IIPU TIPOCKTUPOBAHUMY, « XUMHUYECKAsI TEXHOJOTHUSI HEOPraHUUECKUX BEIIECTB. TeXHOIOTHUs
Cepbl U CEPHOU KUCIIOTHD.

[Tocne u3ydeHus MUCUMILUIMHBI BBIMTYCKHUKH JIOJKHBI OBITH TOTOBBI K BBIMOJHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/02.6. Pa3paboTka HOBBIX U COBEPIICHCTBOBAHWE JICWCTBYIOIIUX METOJOB
MPOBEJICHUS aHAJIM30B, UCTILITAHUN U UCCIICIOBAHUN;

- A/07.6. llpoBeneHue WCMBITAHUNW HOBBIX O0OpPa3IOB MPOIYKIIMU, pa3padoTKa
TEXHUYECKOUN TOKYMEHTAIIUH;



- B/02.6. IlpoBeaeHue -SKCIEPTU3bl TEXHUYECKUX JOKYMEHTOB MPOU3BOJCTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTE€pUalIOB HA COOTBETCTBUE TpPEOOBaHUSIM
BHYTPEHHETO PbIHKA U AKCTIOPTHBIM TPEOOBAHUSIM;

- A/01.6. IlpoBeneHue aHamv3a ChIpbs, MOAy(GaOpPUKATOB M TOTOBOH IPOIYKIIUU
MIPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB;

- A/06.6. Pa3paboTka mpeanokeHUH MO KOMIUIEKCHOMY HCIIOJIb30BAHHUIO CHIPbSI U
YTWIM3aLUU OTXO/0B MPOU3BOJICTBA;

- A/03.6. BrisBiieHHE U aHATIU3 PUYMH Opaka/HeCOOTBETCTBYIOIIEH MTPOIYKITUY;

- A/02.6. Otbop mnpod MO TEXHOJOTMYECKOW IEMOYKEe pa3/iesieHus HW30TOIMOB,

00paboTKa pe3yIbTaTOB aHAIM3a U MOKa3aHUW MPUOOPOB.

Komnerenuuu odyyaromerocsi, popmupyemMbie B pe3y/ibTaTe 0CBOCHUS M CHUILTHHBI
B mporiiecce ocBoeHMs TaHHOM AUCHUIUIMHBI y CTyJeHTa (GOPMUPYIOTCS CIEAYIOIUE

KOMIICTCHIIMHU:

— npo(eccrOHaNbHbIE

Ko xommerennuu

HaumeHoBaHue KOMIeTEHIIMU

I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA KOMIICTCHIIN

[K-1

CIIOCOOEH IJIaHUPOBATh U
POBOJUTH (PU3HUYECKHE U
XUMHYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH 00PabOTKY UX
pe3yIbTaTOB U OIICHUBATh
MOTPEIIHOCTH, BBIJIBUTATh
THIIOTE3bI M YCTaHABIMBATH
IPaHUIIBI KX IIPUMCHEHUS,
MPUMEHSTh METOJIbI
MaTeMaTHYeCKOTo aHalln3a u
MOJIEITUPOBAHMS, TEOPETUIECKOTO H
HKCIEPUMEHTATBHOTO
UCCIIC/IOBAHHS

3-IIK-1 3HaTe npyUMEeHEHNE METOJIOB
MaTeMaTHYECKOro aHaJIk3a,
MOJICJIUPOBAHUS U TEOPETUUECKUX OCHOB
JUTSI IPOBEJICHUST HAyYHO-
HCCIICIOBATEILCKUX PA0OT U MCIIBITAHHHA
V-IIK-1 YMeTh BBINONHATH (pU3NUECKHUE U
XUMHUYECKUE IKCIIEPUMEHTAIIbHBIEC PAaOOTHI,
MPOBOAUT 000011IeHNEe 1 00pabOTKy MX
pe3yIbTaTOB, OLIEHUBACT IMOTPEIIHOCTH,
BBIIBUTAET TUIIOTE3bI U yCTAHABIMBACT
IPaHUIBI UX IPUMCHCHHS

B-TIK-1 Bnanets MeTOgaMu IIOATOTOBKH
METOJAMYECKOTO PYKOBOJICTBA IO
MPOBECHUIO (PU3MUECKUX H XUMHUYECKHIX
AKCIIEPUMEHTOB U HAYyYHO-
HCCJIEIOBATEIBCKUX paboT

IK-3

CHoco0€eH n3y4yaTh Hay4yHO-
TEeXHUYECKYI0 MH(OopMaIuio,
OTEUYECTBEHHBIN U 3apyOEKHBIM
OIIBIT 110 TEMATUKE UCCIIEN0BAHUS

3-I1K-3 3HaTh HHOCTpaHHBIN S3BIK,
Hay4YHO-TEXHUUYECKYI0 HHPOPMAIIHIO,
OTEUYECTBEHHBIN U 3apyOEKHBII OIBIT JIsI
IpOrpamMM UCHBITAHUN U 0(OPMIICHUS
TEXHUUYECKOH JTOKYMEHTAIUH

V-TIK-3 YMmeTb coOuparh 1 HaKaIiuBaTh
AKCIIEPUMEHTaJIbHbIE JaHHBIE C
IIPUMEHEHUEM MHOCTPAHHOTI'O S3bIKa
B-I1K-3 BianeTs HaBbIKaMU MPOBEACHUS
TEKYIIMX U JTOMOJHUTEIbHBIX UCTIBITAHUH,
aHAJIM3UPOBATh PE3YNIbTATHI C YUETOM
HayYHO-TEXHUUYECKON MH(OpMaIUN U Ha
OCHOBaHUHU OTEYECTBEHHOIO U
3apy0eKHOTO OTbITa

[TK-7

crocooeH IMPUHHUMATh KOHKPETHBIC
TEXHUUYECKUE PEIICHUs TpU
pa3pabOTKe TEXHOIOTUUECKHIX
MIPOIIECCOB, BEIOUPATh TEXHUYECKHE
CPEJICTBA Ml TEXHOJIOTHUH C YIETOM

3-T11K-7 3HaTh TEXHOJOTHH U CHCTEMBI
AKOJIOTUYECKOTO0 MEHEJIKMEHTA ITPU
MIPOBEICHUH MCTIBITAHUN C
UCIIOJIb30BAHUEM TEXHUYECKUX CPEJICTB
V-T1K-7 YMeTh BBINOIHATH paboThI 1O




9KOJIOTHYECKHX HOCHC,I[CTBHP'I ux
MMPUMCHCHUA

cOOpy U HaKOIJICHUIO JJAHHBIX MPU
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB
B-ITIK-7 Bnanetp HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM JKOJIOTHYECKUX IOCIEACTBUMA UX
IPUMEHEHHUS JUIsl TIOATOTOBKU IIPOEKTa
IUTAHA MEPOIIPUATHH 110 HCIIOIb30BAHHUIO
CBIpbS B JOIIOJIHUTENBHBIX
ITPOU3BOJICTBEHHBIX LIEIISX

I1K-8 CIIOCOOEH HCII0JIb30BaTh IIPaBHUIIa 3-11K-8 3HaTh npaBuiia TEXHUKH
TEXHHUKHU 0€3011aCHOCTH, 0€301acHOCTH, TPOU3BOJICTBEHHON
MPOU3BOJICTBEHHOMN CaHUTapUH, CaHUTApUH, MMOXKAPHOH 0E30MaCHOCTH U
MOKapHOU OE30MaCHOCTH K HOPMBI | HOPMBI OXpaHbl TPy/Aa P BeICHUU
OXpaHbl TPya, U3MEPSTH U TEXHOJIOTMYECKOTr0 Mporecca
OIICHUBATD MMAPAMETPHI V-IIK-8 YMeTh npoBOIUTH UCCIEAOBAHUE
MIPOU3BOJICTBEHHOT'O (UBUKO-XMMHUYECKUX XaPAKTEPUCTUK
MUKPOKJIMMATa, YPOBHS 00pa3110B MaTepuaoB ¢ COOIIOICHUEM
3aMbUICHHOCTH M 3ara30BaHHOCTH, | IIPABHJI TEXHUKH 0€30MaCHOCTH,
1rymMa, ¥ BUOpaIuu, OCBEIIEHHOCTH | IPOU3BOJCTBEHHON CAaHUTAPUH, TOKAPHOM
pabouux MecT 0€301aCHOCTH ¥ HOPMBI OXPaHbI TPyJa
B-11K-8 Bianets HaBbIKaMu U3MEPEHUS U
OIICHUBAHMSI TAPAMETPOB
MIPOU3BOJICTBEHHOTO MUKPOKJINMATA,
YPOBHSI 3aIIbUICHHOCTH U 3ara30BaHHOCTH,
1ryma, ¥ BUOpaIiu, OCBEIIEHHOCTH
pabounx MECT Ha Pa3JIMUHbIX CTAUAX
TEXHOJIOTHYECKOr0 Impolecca
[K-12 CIOCOOEH MCII0Ib30BATh 3-TIK-12 3HaTh COBpEeMEHHBIC
nH(OPMaLIMOHHBIE TEXHOJIOTUU nH(OPMaLMOHHBIE TEXHOJIOTUU MPU
npu pa3zpaboTKe IPOEKTOB pa3paboTKe TEXHOJIOTUYECKUX MPOEKTOB
V-TIK-12 YMets 00pabaTbiBaTh
MH(OpPMAIIHIO C UCTIOTB30BAHUEM
MPUKJIAIHBIX TPOTPAMMHBIX CPEJCTB MPHU
pa3paboTKe TEXHOJOTUYECKUX MTPOCKTOB
B-TIK-12 Bnanets HaBBIKAMH
MCIIOJIb30BaHUS CETEBBIX KOMITBIOTEPHBIX
TEXHOJIOTHI 1 6a3 JaHHBIX MPH
pa3paboTKe TEXHOJOTUYECKUX MTPOCKTOB
3anaqn BOCIIMTAHUSA, PCAINU3YEMbIC B PaMKaX 0CBOCHUA JUCHHUIIIHNHDBI
Bosieyenue B
. HUcnonb3oBanue
Hanpaienue | Co3nanue ycJi0BHid, Pa3HOIIAHOBYIO
/uean o0ecrne4ynBaIOIINX BOCIITATEALIOTO NOTCHIHATA BHEY4eOHYI0
y4eOHOH TUCHHUILIMHBI
NesiTeJIbHOCTh
[Ipodeccuona | @opmupoBanue 1.Mcnonb3oBanue 1.Opranu3zainus Hay4yHO-
JBEHOE YyBCTBA JIMYHON BOCITUTATEILHOTO TOTCHITHAJIA MPaKTUYECKHUX
BOCITUTAHUE OTBETCTBEHHOCTH 32 JUCIUILTAH TPOGECCHOHANBHOTO | KOH(EpPEHIHA, KPYTIIbIX

Hay4YHO- Moy IUTs hopMUpOBaHUS CTOJIOB, BCTPEY C
TEXHOJIOTHYECKOE YyBCTBA JIMYHOM BEAYIIUMHU
pasButHe Poccuu, 32 | OTBETCTBEHHOCTH 32 IOCTHKCHUE | CTICIIHATHCTAMH
pe3ybTaThI munepctBa Poccuu B Benymux NPEINpUATHI XUMUYECKON
WCCIICIOBAaHHUI U MIX HAYYHO-TEXHHUYECKUX CEKTOPAaX U | OTPACIHU TOpoJia 1o
nocnencteus (B17) (byHIaMEeHTaIbHBIX BOIIpOCaM

MCCIIEIOBAHMSX, TEXHOJIOTUIECKOTO

00€eCIIeUnBaOIINX €€

muaepersa Poceun.




SKOHOMHUYECKOE Pa3BUTHE U
BHEIIHIOK 0€30MacHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
o0y4eHus1, 00CyKICHHS
COIMAJIbHOW U MPAKTUYECKOMN
3HAYUMOCTH PE3yJIbTATOB
Hay4HBIX UCCJICIOBAHUN U
TEXHOJOTHYECKHUX Pa3pabdOoToK.
2.Ucnons3oBanue
BOCIIUTATEILHOTO IIOTCHIIMAJIA
JTUCITUTIINH TPO(EeCCHOHATEHOTO
MoayIIst Uit popMHUpOBaHUS
COIIMAJIbHOW OTBETCTBEHHOCTH
YUEHOTO 32 Pe3yIbTaThl
HCCIICIOBAHUI U UX ITOCICACTBHS,
Pa3BHUTHS UCCIIEIOBATEIHCKIX
Ka4eCTB IMOCPEIACTBOM
BBITIOJTHEHUS y4eOHO-
HCCIIEIOBATEIILCKHUX 3aJaHUM,
OPUEHTUPOBAHHBIX HA U3YYCHHE U
MIPOBEPKY HAYYHBIX (PAKTOB,
KPUTHYECKUI aHAJIN3
myOauKanui B
npodeccnoHaTbHOM 00J1acTH,
BOBJICUCHUS B PEAIbHBIC
MEXTUCIUTITNHAPHBIC HAYYHO-
HCCJICTIOBATEIILCKHUE TTPOCKTEHI.

[Ipodeccuona
JBHOE
BOCIIMTaHUE

dopmMupoBaHue
npodeccuoHaIbHON
OTBETCTBEHHOCTH B
00JIaCTH, TEXHOJOTHH
BOJONOJATOTOBKM  H

OYHCTKHU CTOYHBIX
BOJ, TEXHOJIOTUU
MUHEPaATbHBIX
ynoOpeHuit coyie u
1ieao4en /
TECXHOJIOTUU
OCHOBHOT'O
HEOPraHU4IeCKOro
CHHTE3a, TEXHOJOTHUU
KaTaJIM3aTopOB "
a/IcOpOEHTOB /
TEXHOJIOTUU
pEaKTMBOB © 0C0O00
YHCTBIX BEILIECTB
(B34)

1. Ucnonb3oBanue is
(bopMHUpPOBaHUS YYBCTBA JTMYHOU
OTBETCTBEHHOCTH B 00J1aCTH
TEXHOJOTHH MUHEPATIbHBIX
yaoOpeHut cosiert u menoveit /
TEXHOJIOTHH OCHOBHOTO
HEOPTaHMYECKOTO CHHTE3a,

2. Pa3BuTHE HAaBLIKOB
TBOPYECKOTO MBITINICHUS TTyTEM
COJICHCTBUS U MOICPKKU
y4acTus CTYJICHTOB B HAyYHO-
MIPAKTUIECKUX MEPOTPHUITHIIX
BHYTPHBY30BCKOTO
PETHOHAIBHOTO W/WIN
BCEPOCCUICKOTO YPOBHS B cepe
XUMHYECKHUX TEXHOJIOTHH.

1.Opranuzanus 51
NPOBEJICHUE  DKCKYPCHIA,
HAyYHO-TTPAKTHICCKUX
KOH(pepeHIMH, (GOopyMOB,
KPYTIIBIX CTOJIOB,
BeOMHApOB MO BOIPOCaAM
po¢eCCHOHAIBHON
JesITeNbHOCTH

2.Ygactue B
CTYJCHUECKHUX
OJIUMITHAIAX M KOHKYypcax
HAYYHBIX MIPOEKTOB,
TBOPUYECKUX
MEPOTPHUATHSIX,
KOHKypcax
npodeccnoHaIbHOTO
MacTepcTBa, B TOM YHCIIe
1o CTaHapTam
WorldSkills.

3.Yuactie B IIOATOTOBKE
myOoauKanui B
MEPHONICCKUX HAYUHBIX
U3JIaHUsX;

4. Y4aactue B
JeSITeNbHOCTH

CTY/IEHYECKOTO HAYYHOTO
o01ecTBa.




CrtpykTypa u coaepkaHue y4eOHOM TUCIUTITHHBI
JluciurinHa TpenojaeTcs CTyAeHTaM B 7-oM cemectpe. OOmas TpyIoeMKOCTh
THUCHMILIMHBI COCTaBIIsIeT 4 3aueTHbIe eauHuIbl, 144 ak. yaca.
Kanenaapubiid miian

] Ne HanmeHnoBanue pasaeia Buabl yueOHoI q1eTeIbHOCTH Arrecra- Makcu
P T (TeMbl) TUCHUILIHHBI (B yacax) mus MaJib-
a e ° 0 pa3aena HBII
3 M E = (popma) oa/L1
bi | bl 8“ g 3a
e = = E pazaen

= o >
J E = o <z
a 3 5 'S g 8
2] = = = @)
1 1, 2 | TexHoiorus asornoiu | 40 4 8/8 12 | 16 | YO-1 25
KHACJIOTHI JIP-2,
3-5 | Texuosorus 40 4 8/8 12 | 16 | JIP-3,
(dhochopHO KHCIIOTHI JIp-4,
31-5,
31-6,
3n-7,
3n-11,
3x-12,
31-13,
T-13
2 6, 7 | TexHomorusi CEpHOM KUCIOTHI | 36 4 8 8 16 | 3x1-14, 25
8,9 | Texuomorus cojeii u 28 4 8 - 16 | 3x-15,
101 (SN (01 () JIP-8,
JIP-9,
JIP-10,
T-16
Bua npomexyTo4HO aTTeCTANMHU 144 16 | 32/16 | 32 64 9K3aMeH 50
ConeprxxaHue JIEKIIHOHHOTO Kypca
YuebHoO-
TeMbl JeKIMM. Bcero
MeTOoAHYeCKoe
Bonpochl, oTpadaTbiBaeMble Ha JIEKIHH YacoB
o0ecreueHue
1 2 3
TexHoJIOTHsl A30THOWH KHCJIOTHI 4 [1-4]

CBolicTBa a30THON KHCJIOTHI

OxucreHne aMMmuaKka

Oxucnenue okcuza azora (II)

[TepepaboTka OKCHIOB a30Ta B @30THYIO KHCIIOTY

Texnosiorusi pocopHoii KHCITOTHI 4 [1-4]
OOmme cBeaeHuss O Mpou3BojAcCTBE (ochopHOH KUCIOTH TexHonorus
[IPOM3BOJICTBA KCTPAKIIMOHHON (hOCHOPHOI KHCIOTHI

[Tpon3BoacTBO TepMUUecKoil pochopHOI KUCTOTHI

TexHo/10THS CEPHOIl KHCJIOTHI 4 [1-4]
Crnoco0b! MPOU3BOJICTBA CEPHOM KHUCIIOTHI

CtpoeHue u CBOMCTBA CEPHON KHCIIOTHI

ChIpbe U1 IPOU3BOACTBA CEPHOM KUCIOTHI

DU3NKO-XUMUYECKHE OCHOBBI 00KUTa CEPOCOAEPIKALIETO ChIPbS

OxuciieHue CEpHUCTOrO Ta3a B CEpHbIA aHruapuia. PU3HKO-XMMUYECKHE
OCHOBBI ITPOLIECCA OKUCIIEHUS] CEPHUCTOTO aHTUPUAA

AGcopbOuust cepHoro anruapujga. PU3NKO-XUMHUECKHE OCHOBBI IPOLECCA




W3BJICUCHHUS CEPHOTO aHTHPHUJIA U3 Ta30BOW CMecH
IAGCOPOIIMOHHOE OTAENICHHE COBPEMEHHOT0 KOHTAKTHOTO 3aBOJIa

TexHoJiorus coeii 4 [1-4]
[Tpon3BOICTBO KaJIBIIMHUPOBAHHON COMIBI
ChlIpbe 11 MPOU3BOJICTBA COJIbI
[Tonmy4yeHne N3BECTH U IMOKCHJIA YTIIEpOIa
[IpurorosineHue N3BECTKOBOIO MOJIOKA
KapOonu3anus aMMOHH3UPOBAHHOTO paccoia
Kanpripaamus rugpokapoboHaTa HaTpus
TexHoJsiorus mesouei
[Tpon3BOICTBO KAYCTUYECKOM COMBI
IlepeyeHb NPAKTHYECKUX 3AHATHH
Yu4eOHo-
Tema npakTu4eckoro 3ansatus. Bonpocsl, Bcero
oTpadaTbpiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB MerorHecicoe
olecneyeHue
1 2 3
TexHomorMYecKre pacyeTsl B MPOM3BOACTBE a30THOM KUCIOTHI 12 [13]
TexHOIOTHYECKHe pacyeThl B MPOU3BOJICTBE (POCHOPHOI KUCTOTHI 12 [14]
TexHoJorHYecKre pacyeTsl B MPOU3BOICTBE CEPHON KUCIIOTHI 8 [15]
Ilepedennb 1a00paTOPHBIX padoT
Yu4eOHo-
Tema n1aGopaTopHbIX padoT. 3aganus, BONPOCHI, Bcero MeTOMIecKoe
oTpadaTrbiBaeMble HA JJA0OPATOPHOM 3aHIATHU 4acoB
olecreyeHue
1 2 3
CBoiicTBa a30Ta U €ro BOJIOPOAHBIX COCTUHCHUI 4/4 [5]
OnpeneneHne MacCOBOM 0T a30THOM KUCIIOTHI 4/4 [6]
TpunoHOMETpUYECKHI METO/T aHATM3a JABOMHOTO cynepdocdara 4/4 [7]
Ananu3 cMmecu GOcHOPHOI U CEPHOM KUCIOT 4/4 [8]
CBo¥icTBa Cephl U €€ COSTUHCHHIMA 4 [9]
CBoiicTBa CepHON KHUCIIOTHI 4 [10]
KagecTBeHHBIH aHAMH3 COJICH 4 [11]
Omnpenenenne coaep kaHusi aMMOHHITHOTO a30Ta B aMMHAYHOU CEITUTPe 4 [12]
3aganus I CaMOCTOSAITE/IbHOM PAa0OThI CTY/I€HTOB
Beero Y4ebdHo-
Bonpochl /151 caMOCTOATEILHOT0 U3YUeHHs (3aaHusl) 4ACOR MeToaAnYecKoe
ob0ecrieyeHue
1 2 3
TexHoJI0rus a30THOMH KHCJIOTHI 16 [1-4, 13-22]
BricokotemMmiepatypHas Gpukcaius a3ora
XONMOMWIBHBIA ~ IMKJI ~ BBICOKOTO  JIABJICHUS C  OJHOKPATHBIM
JPOCCENMPOBAHUEM CKATOTO BO3ayxa (Luki JIunme)
XOJOIUIBHBIN LUK CPEAHETO JAaBIEHUS C PacCHIMPEHHEM BO3]yXa B
neranaepe (uukia Kinopna)
XONMOMWIIBHBIA TIMKJI HHU3KOTO JaBJICHHUS C pPACHIMPEHHEM BO3IyXa B
TypboaeTanaepe (uka Kanuiisr)
Texnousiorust pocGopHoii KHCITOTHI 16 [1-4, 13-22]

®docdoputnas myka. O0uime cBeeHus o GocHopuTHON MyKH
TexHonorus nonydenus GochopuTHON MYyKH

Celppe ansi  mpou3BOACTBa  (GOChHOPHBIX  yIOOpeHUil.
bocPOpUTHBIX Py

Oo0oramenue




TexHoJIOrHsI CEPHOI KHCJIOTHI 16 [1-4, 13-22]
JIuHAMHKa pa3BUTHS CEPHOKUCIOTHOTO MPOU3BOJICTBA
Hcropust pa3BUTHS CEPHOKHUCIOTHOTO TIPON3BOJICTBA

OO011ne cBeIeHNs O CEpHUCTOM U CEPHOM aHTUAPAAAX

TexHoJiorus coJiei 16 [1-4, 13-22]
DU3UKO-XMMUYECKHE CBOMCTBA KaJIbLIMHUPOBAHHOW COJIbI
[IpeaBapuTenbHast OUUCTKA CHIPOTO paccoia

AMMOHM3AIMS OYUILIEHHOTO paccoia

TexHomornueckas cxema rnporecca KajablUHALUN
TexHoJI0rus 1IEJI0YeH

M3BecTKOBBIN cIOCO0 MOMTyueHUsI KayCTUYECKOM CObI
KonnentpupoBanue ciadbix menokoB. OT/ieeHne BhITapKh

KypcoBoii npoekTt

KypcoBoii mpoekT — uHAMBUAYyallbHAas CaMOCTOsITeNIbHAas ydeOHass pabora,
BBITIOJIHAEMAsI IO/ PYKOBOJCTBOM IIpPENOJaBaTelii B COOTBETCTBUU C Y4YEOHBIM IUIAHOM
HaIpaBJICHUS] XUMHUYECKast TEXHOJIOTUSI.

[enap KypcOBOIO MPOEKTA 3aKIIIOYAETCS B YIIIyOJIEHUH, 3aKPEIUICHUH, PAaCIIMPEHUN U
CUCTEMATU3AlMK TEOPETHYECKUX 3HAHUI OTEYECTBEHHOTO M  3apyOe€XHOro ONbITa
TEXHOJOTUYECKUX TPOIIECCOB, a TaKXKe B MPUOOPETECHUH HABBIKOB U OIBITA BBIMOJHEHUS
TEXHOJOTUYECKUX PACUETOB U YEPTEKEN.

PacueTHO-TIOsSICHUTENBHASL 3AMIUCKA COJEPKUT OCHOBHBIEC PA3IEINbl: TEXHOJIOTMYECKUM
paszien, Terio3Hepretuueckue pacuetsl, pasgen «KUIImA», pasmen «be3onmacHOCTh u
9KOJIOTHYHOCTh TipoekTa» [19]. I'padmueckas dvacTh pabOTHI COCTOHUT W3 yepTexa
TEXHOJIOTHYECKOW CXEMbI IPOU3BOJICTBA HEOPTAaHUYECKOTO MPOAYKTa WM MOJYNPOAYKTa U
yepTreka o0IIero Buia 000py10BaHus.

[IpuMepHBIE TEMBL:

Pa3zpaboTka TeXHOIOTUM MOTYUYEHUS A30THON KHUCIOTHI

Pa3zpaboTka TexHoI0oruu noxydeHus: HeynapeHHou ¢hochopHON KUCIOTHI
Pa3zpaboTka TexHOIOTUM MOTydeHUs ymapeHHo! (HochOpHON KUCIOTHI
Pa3zpaboTka TeXHOIOTUH MOTYYEHUS! KAYCTUUECKOM COJIBI

Pa3paboTka TEXHOJOTUH MOTYYEHUS! KAIbLIMHUPOBAHHOM COJIbI
Pa3paboTka TEXHOJOTUH MOTYUYEHUSI CEPHOU KUCIIOTHI

Pa3paboTka TEXHOJOrUH MOTYYEHUSI aMMHUaKa

© N Ok~ WNRE

Pa3paboTka TeXHOJIOTUH MOTYUYEHUS CEPhI
. Pa3paboTka TexHOIOTUH MOTYYEHUSI aMMUAYHOUN CETUTPHI
10 Pa3paboTka TexHOJIOTrHH 00€CCOIMBAHUS BOJIBI
Oo0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanust ocBOeHUs JaHHOW IUCUMIUIMHBI OOECHeunBaeTCsl JOCTYNOM KaKJIOTO
oOyuaronierocsi k 0azaMm JaHHbIX U OMOIMOTEYHBIM (hoHAAM, POPMUPYEMBIM IO MOIHOMY
MepEeyHI0 JUCHUIUIUH (MOAYJIel) OCHOBHOM 0Opa3oBartenibHOM nporpamMmbl. B BUTU HUAY
MUOU neinctByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOASATCS 3aHATHS 11O PA3IMYHBIM
JTUCITUTUIMHAM HampaBlieHus: moarotoBku «XMTH», B ToM 4mclie U KIacChl 00ECTICUEeHbI
JOCTYIIOM K ceTH MHTepHeT juisi caMOCTOSTENhbHOW MOATOTOBKM CTyneHTOB. Ha xadenpe
MMEETCS KOMIBIOTEPHI C BO3MOXKHOCTBIO Pa0OTHI B CHEUATBHBIX MPOrpaMMax M JOCTymna K



COBpPEMEHHBbIM TpodeccHoHambHbIM 0a3aM JaHHBIX, WH(MOPMALMOHHBIM CIPABOYHBIM U
MOMCKOBBIM CHCTEMaM, K TaKMM Kak 0a3a JaHHbIX mepuoaudeckux uzfgaHuil. Llembio mnpu
TOM SIBIIIETCS BBIPAOOTKAa Y CTYJICHTOB HAaBBIKOB W KOMIIETCHIMH, MO3BOJISIOMINX
CaMOCTOSITENIbHO BECTH MCCIIEI0BATEIbCKYIO0 U HAyYHO-TIEJarOTHYECKYIO padoTy.

[IpakTryeckass MOArOTOBKA NpPH peaju3aldd YYeOHOW IUCUUIUIMHBI OPraHHU3yeTCs
IIyTEM MPOBEJICHUS MPAKTUYECKUX 3aHATHI, MPEeyCMaTPUBAIOIIMX Y4acTHE O0yYaroMNXCcs B
BBITIOJITHCHUH OTJCBHBIX AJIEMEHTOB paloOT, CBSA3aHHBIX C Oymymied mpodeccrnoHaaIbHOM
NEATEIBHOCTBIO.

[IpakTrueckass MOJATOTOBKA Tak)Ke BKJIIOYACT B ce0sl 3aHATHUS JICKIIMOHHOTO THIIA,
KOTOpbIE  TpeaycMaTpUBalOT  Mepenady  ydeOHOM  uHopmanuu  oOydaromumcs,
HEOOXOIUMON JUIsl  TOCJEAYIOIIEr0 BBIMOJTHEHUS paldOT, CBS3aHHBIX C Oyayuiei
npodhecCHoHANBHOM e TENbHOCTBIO.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKIMM ¢ wucnoias3oBanueMm [IK wu
KOMITBIOTEPHOTO MPOEKTOpa, MPAKTUYECKUX 3aHATHM, ¢ wucnoJib3oBanuem [IK mpwu
npoBeeHuH  pacueroB. CamocrosiTenbHas padoTa  CTYAEHTOB  IPOBOJUTCS  MOA
PYKOBOJCTBOM IIPENIOJABATENIEN, C OKa3aHUEM KOHCYJIBTALUN U MOMOILHU IIPU IOATOTOBKE K
KOHTPOJILHBIM pab0TaM, BHIMIOJHEHUH JOMAIITHUX 3aJJaHuM.

DoH/ OLICHOYHBIX CPEICTB

@OHJT OIEHOYHBIX CPEACTB MO AHUCHMIUIMHE OOECHEeYMBAET NPOBEPKY OCBOCHHS
IJIAHUPYEMBIX PEe3yJbTaTOB 00y4YeHUs (KOMIETEHLIHM W WX WHIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYILIEr0, PyOeKHOT0 1 MPOMEKYTOYHOIO KOHTPOJIS [0 JUCLUILIAHE.

CBs3bp Mexny (popMUPYEMBIMU KOMIETEHIUSAMU U (POpPMaMHU KOHTPOJIS UX OCBOCHUS

MIPE/ICTABJICHA B CIEAYIONICH TaOIuIIe:

HanmenoBanue
No Kon n HauMeHoBaHrEe HHIUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX .
/1 JOCTUXKCHUA KOMIICTCHIIN OLICHOYHOI'0 CPpEACTBA
pa3enoB (TeMbl)

Bxo0/1HOI KOHTPOJIb

BOHpOCLI BXOIJHOTI'O

1 | BxogHO#i KOHTPOJb
KOHTPOJIs (YCTHO)

ATTecTanus pa3enoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 Texnonmorus  azornoit | 3-11K-1, V-IIK-1, B-TIK-1, Otyet no nabopaTopHOit
KHUCJIOTBI 3-11K-3, V-I1K-3, B-IIK-3, paboTe (MMCEMEHHO)
3-11K-7, Y-IIK-7, B-TIK-7,
P —— 3-I1K-8, V-IIK-8, B-ITIK-8, Pemrenue 3amau
3-I1K-12, YV-TIK-12, B-TIK-12 (MMCBMEHHO)

bocdopHOIi KHCTOTHI

Tect (mUCbMEHHO)

2 TexHomnorus cepnoit | 3-I1K-1, Y-IIK-1, B-I1K-1, Pemtenue 3amau
KHCIIOThI 3-I1K-3, V-IIK-3, B-TIK-3, (MMCbMEHHO)
Texnonorus conet wu | 3-IIK-7, YV-IIK-7, B-TIK-7,
esnoyen 3-I1K-8, V-IIK-8, B-T1K-8, Tect (mUCbMEHHO)

3-11K-12, V-TIK-12, B-TIK-12
[IpomexxkyTouHas arrectanus

1 | Dx3amen [1K-1, TIK-3, [IK-7, T1K-8, T1K-12 Tect (mucbMEHHO)




HCpC‘ICHL OCHOBHBIX IIOKa3arTelien OLICHKM PE3YJIbTATOB, 3JICMCHTOB IMPAKTHYCCKOI'O

OIIBITA,
IPOMEKYTOYHOMN aTTECTalUH

3HAaHUW W YMECHWH,

MOJICKAIUX ~ BXOJAHOMY,

TEKYLUIEMY KOHTPOJIO U

HaumenoBanune
KOHTPOJUPYEMBIX
pazzienoB (TeMbl)

Ne
/o

KO,[[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

Pe3ynbrarel 00yueHus no
JTUCIUTIIINHE

Bxo1HOM KOHTPOJIb

1 | BxoaHo# KOHTPOJb

ArTTecTanus pa3aenoB, TEKYIIUN KOHTPOJIb YCIIEBa

CMOCTH

TexHomorugd  a3oTHOU

KHCJIOTBI

TexHonorus
(dhochopHON KHCIIOTHI

3-ITK-1, V-TIK-1, B-TTK-1,
3-1TK-3, V-TIK-3, B-TTK-3,
3-TK-7, Y-TIK-7, B-TIK-7,
3-ITK-8, V-TIK-8, B-TTK-8,
3-ITK-12, Y-TTK-12, B-TTK-12

3HaeT NOHATHE
MUHEPAJIbHBIX YAOOpEHUH,
MHUKpPOYIAOOpEHUH,
3HAYEHUS MUTATEIbHBIX
3JIEMEHTOB JUJISl PACTCHUH,
TEXHOJIOTHIO TOTyYEHUS
aMMHA4YHOM CEIIUTPHI,
Kapbamua, cynbdara
aAMMOHWSI, KHUJIKUX a30THBIX
yI10OpeHuil, TEXHOJIOTHIO
noay4eHust pochopHbIX
ynobpenuii, pochopnoit
KHCJIOTBI, KOPMOBBIX
dbocdaros

Bnaneer Mmetonukon
KJaccuukanuu
MUHEPATBHBIX YAOOPEHUH,
Ka4eCTBEHHBIM U
KOJIMYECTBEHHBIM aHAJIU30M
MUHEPAJIbHBIX yI00pEHU

YMeer ucnonb3oBarb
CIpaBOYHBIE MATEPUAIBI U
pacueTHble hopmyna JuIst
COCTaBJICHUS
MaTepuaIbHBIX OATTAHCOB B
IIPOU3BOJICTBE
MUHEPAJIbHBIX Y10OpEHU

Texnomorus
KHUCJIOTBI

CEepHOM

TexHomorug coien u
miejIouei

3-I1K-1, Y-IIK-1, B-TIK-1,
3-I1K-3, V-IIK-3, B-TIK-3,
3-I1K-7, Y-IIK-7, B-T1IK-7,
3-I1K-8, V-IIK-8, B-T1K-8,
3-I1K-12, V-TIK-12, B-TIK-12

3HaeT TEXHOJIOTHIO
MOJTYYECHUS KAJTMIHHBIX
yIoOpeHuil, KOMIIEKCHBIX
yoopeHui,
KaJbLIUHUPOBAHHOM COBI U
KayCTUYECKOU COJIbI

Bnaneer MmeTogukon
pacyeTa Npou3BOICTBA
amModoca

YMeer ucnonb3oBarhb
CIPaBOYHBIE MATEPUATIBI U
pacueTHble Gopmyna JIst




COCTaBJICHUS
MaTepHaIbHBIX 0aNaHCOB B
MIPOM3BOCTBE
KOMIUIEKCHBIX Y100peHHi

00yJaroIMMCsl Ha TEMBI, CBSI3aHHBIC C N3y9aeMOM
JTUCIUTUIMHOW, W PACCYNTAHHOE HA BBIICHCHHE
o0BeMa 3HAHUN oOyuaroierocs 1o
OTIPEICIICHHOMY pa3Jiey, TeMe, MPOOIeMe U T.1II.

JK3aMeH JleMOHCTpUpyEeT OCHOBHBIE
3HAHUS U YMCHHUS B
MK-1, TIK-3, TIK-7, TIK-8, TTK-12 -
COOTBETCTBHHU C pa3jiesiaMu
1, 2.
OueHo4vHbIE CpeCcTBA
No HanmenoBanue [IpencraBnenue
0 /;1 OIICHOYHOT'O Kparkas xapakTepucTuka OlleHOYHOTO CPEJICTBA | OLIEHOYHOI'O CPECTBA B
Cpe/cTBa dhonme
1 | BxonHoi CpenctBo  KOHTPOJIS, OpPraHU30BaHHOE  Kak | YCTHBIN onpoc - YO
KOHTPOJIb crieuagbHas Oecena MpenoiaBareis c

2 | Otyer no
nabopaTopHOI
pabore

TexHuueckoe CpeAcTBO, KOTOPOE MOXKET ObITh
UCTIOJIB30BaHO ISl KOHTPOJSI TPUOOPETEHHBIX
CTYACHTOM IpO(EeCCHOHANBHBIX HAaBBIKOB U
YMEHUH o YIPaBICHUIO KOHKPETHBIM
MaTepHAIbHBIM OOBEKTOM.

JlaGopaTtopHast pabora -
JIP

3 | [IpakTrueckoe

Pemenne 3ana4 peKOHCTPYKTUBHOI'O YPOBHS,

Pemenue 3amay - 31

3aHATHE IIO3BOJIAIOIINE OLIEHUBATH U IMarHOCTUPOBATH
YMEHMSI CHHTE3UpPOBaTh, aHAIIU3UPOBATh,
00001maTh GaKTUYECKUI B TCOPETUICCKUI
Marepuai ¢ (GoOpMyITUpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IIPUYMHHO-
CIIEICTBEHHLIX CBS3€EH.

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

MO3BOJISIIONIAS  aBTOMATU3UPOBATh  MPOLENYPY
U3MEPEHHUs.  YpPOBHS  3HAHMW U yYMEHUH
00y4aromierocs.

MCTOI[I/I‘ICCKI/Ie MaTepuaibl, OIPCACIIAIOMINEC MPOUCAYPbl OLCHHBAHUA 3H3,HHI>1,
YMEHHH, BIaJACHUN U (UITK) OTIBITA ACATEIBHOCTH, XapaKTEPU3YIOIIUX dTarbl ((OPMUPOBAHUS
KOMIIETEHLIAH.

Bonpocsl BxoaHoro kourpous (YO):
1.®ocdop B ipupoae

2.Ilonydenue u cBorictBa docdopa

3.0xcuapbl 1 kUcIoThl hochopa

4.CBoiicTBa Kaaud
5.CBoiicTBa KaablUs

6. XumMuyeckas TEXHOJIOTHS 1 €€ KiTacCU(UKAITHS

7 JlpuHITUTIEI OOOTAICHUS CHIPhS

8.Knmaccudukanuss XuMUYECKUX PEAKIUH, JIEKAITUX B OCHOBE MPOMBINIJIEHHBIX XUMHKO-

TEXHOJIOTNMYCCKUX IMMPOICCCOB

9.CymHocTh Katayin3a. Buapl KaTaTUTHYECKUX MTPOIIECCOB

10. XUMHKO-TEXHOJIOTHYECKAA CUCTEMA




Bonpocs! aj151 oTyeTa no JadoparopHoi padore Nel:
1. ComocraBbTe MaccoBble n0au a3ota B cieayrommx ynoopenusx: NaNOsz, (NH;),SOy,
NH;NO;. Kakoe u3 3Tux ynoOpeHuil MOXXKET ObITh Ha3BaHO BBICOKOKOHIICHTPHPOBAHHBIM?
KakxoBo 3x0oHOMHYECKOE TPEUMYIIECTBO ITUX YAOOPEHHUIA.
2. Ompenenute MaccoBYIO JOJIO MHUTATEIbHBIX 3JEMEHTOB: a) B JABOMHOM cymnepdocdare,
CUHTAs €r0 YUCTHIM AUTUAPOOpTOdhochaTom; 0) B YUCTOM XJIOPUJIC KAJIHS; B) B CHJIbBHHHTE,
conepxarniem 28 % KCI, ocranmsroe — NaCl.
3. Ilouemy HekoTopbie QocopHble yAOOpPEHUS, BHECEHHBIE B IIOYBY, COXPaHSIOT
NUTATENbHYIO IIEHHOCTh B TEUYEHUE HECKOJbKHX JIET, a KaJMWHbIE YAOOpPEHHS HYKHO
BHOCHTbH B TIOUBY €KETOJTHO.
4. OxapakTepusyiTe poJib OCHOBHBIX NMUTaTelbHbIX 5ieMeHTOB (N, P, K) B :xu3Hu pacteHuit
Y KaK OHH IOCTYNAIOT K PACTEHUSIM.
5. 1o xakuM npu3HaKaM KJIaCCUPUUUPYIOT MUHEpPAJIbHbIE YI00OpeHus?

Bonpocsl aj151 oTyeTa mo JjadoparopHou padore Ne2:
1. Kakue BHIbI MUHEPATIBHBIX YAOOPEHU BBITYCKaOTCA B I'. banakoBo?
2. Ilouemy B mocienHee BpeMsl 10BOJIBHO YacTo A00aBisaioT B ynoopenus CaCOz u MgCO3?
Kaxoit peakiueit 0OHapy>KHUBAIOT 3Ty IPUMECh KapOOHATOB?
3. B xakux hopmMax MOKET HAXOJAUTHCS a30T B MUHEPAIbHBIX YI00pEHUsX?
4. C xaKoi LEeJbI0 MPOBOJAT UCTIBITAHUS yI0OPEHUI Ha PaCTBOPUMOCTH?
5. Kakoil KaTMOH MOKHO OTKpBITH C NOMOWIBK enkoro Harpa? Kakue MuHepanbHbIE
ya0OpeHust €ero coaepxxat?

Bonpocs 151 oTyeTa mo JiadoparopHou padore Ne3:
1.C xaKkoii 11e/1bI0 MPUMEHSIOT U3BECTKOBBIC YI00peHUsI?
2. llepeuncnure OCHOBHBIE BUJIbI U3BECTKOBBIX YIOOPEHHIA.
3. Kakue wu3BEeCTKOBBIC YIOOpEHUS HEIb3S CMEIIMBATh C A30THBIMH YAOOPEHUSIMU H
rnoyemy?
4. Otrxoabpl KakuX TMPOU3BOJACTB MOTYT MCIOJb30BaThCs B KayeCTBE W3BECTKOBBIX
yao0OpeHuii?
5. Cnoco6 noxyyeHus #xeHou u3Bectu. [lpuBectu peakuro.

Bomnpocs! aj1s1 oTyeTa mo JgadoparopHoii padore Ne4:
1. [Tepeuncnure ocHOBHBIE BUABI (HOCHOPHBIX M KOMIUJIEKCHBIX MUHEPAbHBIX YA00peHUI Ha
ocHoBe (ochopa?
2. Kakum metonom nepepaboTku mpupoaHbix GocdatoB momyyarot GochoputHyro Myky?
3. K kakoMy Buy 110 paCTBOPUMOCTH OTHOCST (hOCHOPUTHYIO MYKY?
4. Kakue OCHOBHBIE TMapaMeTpbl KauecTBa TMPEABSABISIOT K TOTOBOMY HPOIYKTY
(dpochoputHoit myke)?
5. Bnussaue pochopuTHOit MyKH Ha YPOIKAHHOCTD.
Bonipocsl aJ1s1 oTyeTa 1mo JadopaTopHoii padore NeS:

1. [Tepeuncnure ocHOBHBIE BUABI (HOCHOPHBIX M KOMIUIEKCHBIX MUHEPATBHBIX yIOOPEHH Ha
ocHoBe (ochopa?
2. KakuM MeTo10M niepepaboTku pupoiHbix docdaroB nosrydaroT GochopuTHYIO MyKy?



3. K kakoMy By 110 paCTBOPUMOCTH OTHOCST cynepdocdarsi?
4. Bnusuue ¢ochopuTHOi MyKu U cyriepdocdaToB HA ypOKAUHOCTD.
5. 3anummre peakuuu 0opazoBaHus mIpocToro cynepdocdara
Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore Ne6:
1. U3 xakoro ChIphs OIydaroT GoCHOPHYIO KHCIOTY?
2. Buasr hochopHOI KHUCITOTHI.
3. OxapakTepu3yite criocoObl MOTYyYEHUS IKCTPAKIIMOHHON (HOCHOPHOM KUCIOTHI.
4, Yem oriauyaeTcs TepMmuueckas (ochopHas KHCIOTa OT SKCTPAKIMOHHOU (ochopHOit
kucnotsl? [Ipumenenue Tepmudeckoit pochopHOM KUCTOTHI.
5. [lpuBeaute peakuuio pasnoxenus Gocdara cmechio cepHoil U HochOpHON KUCIOT
3agaum 11 BBINOJTHEHUS] MPAKTHYECKUX 3aHATHI:
1.IlpoBecTu pacyeT MaTepHaIbHOTO OaTaHca aMMUAYHON CETUTPHI
2.I1poBectu pacueT MaTepualibHOTO OanaHca kapbamuaa
3.IIpoBectn pacuet MaTtepuanbHOTo OajaHca Cyiab(ara aMMOHHUS
4 ITpoBecTtu pacyeT MaTepuaabHOro 0ananca npocrtoro cynepdocdara
5.IIpoBectu pacuet MaTepuaibHOro 0ajgaHca ABOWHOrO cynepdocdara
6.[IpoBecTu pacuer MaTepraIbHOTO OanaHca SKCTPAKIIMOHHOU (PochOpHOI KUCTOTHI
7 .IlpoBecTu pacuer MaTepralibHOTO OanaHca ammodoca
8.IIpoBecTn pacdeT MaTepHaIBHOTO OajaHca TMAMMOHUTPOPOCKH
TecrToBbIC 3a1aHUA:

BapuanTt Nel
1. Ilpu B3auMOECTBUU KaKUX BELIECTB 00OpazyeTcs CylibpaT aMMOHHUS?
a) 2NHj3 (ra3) + H,SO, (x);
6) NHj3 (ra3) + NH,OH (1);
B) NH; (ra3) + CO; (1);
r) 2NH4OH (ra3) + H,SO, (k).

Bapuant Ne2
1. Kak Ha3bIBaeTcst cnocod MoaydeHUs! SKCTPAKIIMOHHON (POChHOPHOM KUCIOTHI, B pe3yibTare
KOTOPOTO Cynbdar Kaibiusa ocaxmaaercs B Buae CaSO, 0,5H,07?
a) NOJyTUAPATHBIN;
0) aHTUAPUTHBIN;
B) IUTUAPATHBIN.

Bapuant Nel
2. ITpu momydenuu mpoctoro cynepdocdara Ha TIEPBOI CTaAUN CKOJIBKO MPOIIEHTOB araTUTa
pearupyer ¢ CEpHOM KUCIOTOM?
a) 30;
0) 70;
B) 100;
r) 10.



Bapuant Ne2
2. Ilpocteie (omHoctopoHHue) docdopHbie yaoOpeHUss U KOpMOBbIe  docdaTsl
IPEJICTaBISAIOT COOOM
a) KajgueBbie coiau GocPOpHON KUCITOTHI;
0) Harpuesbie conu (HocHOPHOI KUCTOTHI;
B) KaJbIIHEBBIE COIU POCPOPHOI KUCIOTHI,
I') KQJIBIHEBBIE COMA (PTOPOBOAOPOTHOMN KHUCITIOTHI.
Bapuant Nel
3. Kakasi koHIIEHTpalusi CEpHONM KUCIOTHI MOAJIEPKUBACTCS B HKHEW YacTu cKkpyobOepa 4
IpU MPOU3BOCTBE CyJib(paTa aMMOHHUSI U3 KOKCOBOTO T'a3a OeccarypaTopHbIM METO/IOM?
a) 10-12%;
0) 5-6%;
B) 3-4%;
r) 1-2%.
Bapuant Ne2
3. Kakoti(ue) nponykr(sl) 00pasye(ro)Tcsi Ha BTOPOM CTaluK CUHTE3a KapOamuia?
a) kapOomMar aMMOHHUS;
0) kapbamu U BOJA;
B) TUJPOKCHU aMMOHUS;
) KapOoMaT aMMOHHUS U BOJIA.
BapuanTt Nel
4. Cragum TEXHOJOTHUECKOTO TMpollecca — KpPymHOe ApoOIeHHue pydbl, CyIIKa, MEIKOe
(cpennee) npobneHne, TOHKOE U3MENIbUeHUE, COPTUPOBKA YaCTHIL 10 pa3Mepy — OTHOCATCS K
TEXHOJIOTUH TTOJTYICHHS
a) mpocTtoro cynepdocdara,;
0) pochoputHOi MyKH;
B) nBOMHOTO cynepdocdara;
r) pochopHOI KUCIIOTHI.
Bapuant Ne2
4. 3aKIIIOYUTENBHON CTauel B IPOU3BOJCTBE KUAKUX ynoopennit KAC siBisiercs:
a) HeUTpaiau3alus a30THOW KUCIOThl aMMHAKOM C TOJYYE€HUEM PacTBOPOB aAMMOHUWHOMN
CEJIUTPHI,
0) Beimapka pactBopoB NH4NO; no xonnenTparuu 70-80%);
B) BbIIIapKa pacTBOPOB KapOamuaa 10 koHueHTpanuu 75-80%;
I') CMEIIICHUE KOHIICHTPUPOBAHHBIX PACTBOPOB aMMOHUHHOM CEIMUTPHI M KapOaMu/Ia.
Bapuant Nel
5. K mpocteim dochopHbIM yI0OpEHUSIM OTHOCSTCS:
a) ammo@doc, MPOCTON U JBOIHOM cynepdocdarTsi;
0) pocdoputHas myka, cynbhoammodoc;
B) aMMHavYHas CEJUTPa, MPOCTOMN U ABOMHOM cynepdocdarsr;
r) pocdoputHas Mmyka, IpoCTON U ABOMHOMU cyniepdocdarsl.



Bapuant Ne2
5. ®opmyna cynbdara aMMOHHUS -
a) NH4NO3,
6) CO(NHy).;
B) (NH,),SOy;
F) NH;NO;3;-nNH3-mH,0.
BapuanTt Nel
6. B TexHonmoruum mnonydeHus mpocToro cymnepdocdara dem [103UPYeTCS araTUTOBBIN
KOHIICHTPAT B IIIHEKOBBINA CMECUTENH?
a) IIEJIEBBIM PACXOI0OMEPOM;
0) BECOBBIM J103aTOPOM;
B) OOBEMHBIM J103aTOPOM;
T') ISHTOYHBIM TPAHCIIOPTEPOM.
Bapuant Ne2
6. YnoOpeHnus, coieprKailyie B CBOEM COCTaBE COCIUHEHUSI Oopa, Meau, MoJIuOAeHa, [IMHKA,
Kk00aJibTa M MapraHiia B HeOOJIBIIIOM KOJIMYECTBE, HA3bIBAIOTCS
a) MUKpOYI00pEHUSIMU;
0) MaKpOyI00pECHUSIMU,
B) COJIECO/ICPKAIIUMU YI0OpEHUSIMU,
I') METAJJICOAEPKALMMHU YIOOPEHUSMU.
BapuanTt Nel
7. Kakoii(ue) npoaykT(bl) 00pa3ye(x0)Tcsi Ha MepBOM CTaUK CUHTE3a KapOoamua’?
a) kapOomMar aMMOHUS;
0) kapOamu;
B) THIPOKCH aMMOHHUS;
) KapOoMar aMMOHHUS U BOJIA.
Bapuant Ne2
/. Craguu TEXHOJOTUYECKOTO Mpolecca — CMEIICHHE M3MENBIeHHOro (ocdara ¢ cepHOu
KHUCJIOTOM, 3aTBepieBaHue cynepdocdaTHoil Mylblbl B Kamepax, Ao3peBanue cynepdocdara
Ha CKJIaJIe, HeUTpanu3aius ¥ TpaHyIMPOBAHUE — OTHOCSTCS K TEXHOJIOTUU TTOTYICHUS
a) mpocroro cynepdocdara;
0) hocdopuTHOIt MyKH;
B) ABOIHOTO cynepdocdara,
r) pochopHOI KUCTOTHI.

Bapuant Nel
8. Kakoe xonmmuectBo NH4H,PO, conepxxurcs B ammodoce?
a) 10 %;
0) 50 %;
B) 100 %;

r) 90 %.



Bapuant Ne2
8. Kakoit snemeHT B konmuectBe 1,6% BXOOWT B COCTaB PAacCTEHH M BaXXHYIO pPOJb B
JBIXaHUU U Pa3MHOKEHUU PACTCHUIA?
a) cepa;
0) Kanmii;
B) pocdop;
T) a30T.
Bapuant Nel
9. Yto nmornomaroT JUCThI paCTECHUN?
a) Biary,
0) BOJIOPO U3 BO3/IyXa;
B) TMOKCHU]T YITIEPOJA U3 BO3AYXa,;
T') BOJIOPOJ U3 BJIary.
Bapuant Ne2
9. Kakas comb hocopHOI KUCTOTHI HCTIOIB3YETCS JIsT yMSTUYCHUS BOIBI?
a) gocdar KaabIus;
0) ¢pocdar ammoHUS;
B) dhocdar HaTpus,
r) pocdar kanus.
BapuanTt Nel
10. Kak Ha3piBaeTcsi CHOCOO TONYyYEHHS OKCTPAKIIMOHHOW (POCHOpHON KHUCIOTHI, B
pe3yabTaTe KOTOporo cyabhar Kaabiius ocaxaaetcs B Buae CaS04-2H,07?
a) NOJYTUAPATHBIN;
0) aHTUAPUTHBIN;
B) IUTHIPATHBIN.
Bapuant Ne2
10. B TexHONOTHH MONyYEeHUS TPOCTOTO cynepdocdara kakas Temneparypa TOMOYHBIX Ta30B
noJiIep>KUBaeTcs B OapabaHHOM CylIWIIKE Ha BXojie?
a) 110-120°C;
0) 60-65°C;
B) 200-220°C;
r) 600-650°C.
Bapuant Nel
11. Kakas comb QochopHON KHUCIOTHI HMCHONB3YEeTCS [JIsl MPOM3BOJACTBA YIOOpECHMUIA,
MIPOTHUBOIIOKAPHBIX CPEJICTB, KOPMOBBIX CPEICTB M KYJIBTUBHPOBAHUS JPOAOKCH?
a) dbocdar kampLus;
0) ¢pocdar ammoHMS;
B) hocdar HaTpus,
r) pocdar kanus.
Bapuant Ne2



11. IIpu nomydyenun ¢GocHOpUTHOM MYKHM B KaKOM amnmapare MpOMCXOJUT TOHKOE
u3MmenpaeHue hochopura?
a) B IIapOBOM MEIILHUIIE;
0) B MOJIOTKOBOM APOOHIIKE;
B) B BO3/YIIIHOM CEMapaTope;
T') B CYIIIJIBHOM OapabaHe.
Bapuant Nel
12. ®opmyna aMMHUAYHOM CETTUTPHI -
a) NH;NOg;
6) CO(NHy).;
B) (NH,4),SOy;
r) NH;NO3-nNH3-mH,0.
Bapuant Ne2
12. Kakoe xomuaectBo (NH,4),HPO, conepxutcs B ammodoce?
a) 10 %;
6) 50 %;
B) 100 %;
r) 90 %.
Bapuant Nel
13. ®opmyna nanroeHuTa
a) KClI,
0) KCI-MgCl,-6H,0;
B) KCI-MgSO,-3H,0;
r) K;SO,42MgSO,.
Bapuant Ne2
13. Kakasi koHIIEHTpalusi CEpHOM KUCIOTHI MOJIEPKUBACTCSI B BEpXHEHN yacTu ckpyOOepa 4
IIpH MIPOU3BOCTBE Cyb(aTa aMMOHHS M3 KOKCOBOTO Tra3a OeccaTypaTopHbIM METOI0M?
a) 10-12%j;
0) 5-6%;
B) 3-4%);
r) 1-2%.
Bapuant Nel
14. VYnoGpenwus, y KoTopbix (hochopHbIe COCAUHEHUS PACTBOPSIOTCS B 2%-OM pacTBOpe
JTUMOHHOM KUCJIOTBI, Ha3bIBAFOTCS
a) IMMOHHOPACTBOPUMBIMH;
0) UUTPATHOPACTBOPUMBIMU;
B) MaJIOPACTBOPUMBIMU;
') BOJIOPACTBOPUMBIMHU.
Bapuant Ne2
14. ®opmyna menura
a) KCl;



6) KCI-MgCly6H,0:
B) KZSO4MgSO46H20,
r) K;SO4-2MgSO,.

Bapuant Nel

15. Kakoit snemeHT B konuuecTBe 15,5-18% BXomuT B cocTaB OEJIKOB, KOTOPhIE B CBOIO

ouepeb SBISIOTCS OCHOBOM KUBOU TKaHU?

a) docdop;
0) Kamui;
B) cepa,

T') a30T.

Bapuant Ne2

15. VnoOpenusi, y KOTOpeIX coeanHeHus ¢ocdopa pacTBOPUMBI B aMMHAYHOM pPacTBOPE
JMMOHHOKHMCJIOTO aMMOHHUS, Ha3bIBAIOTCS

a) IMMOHHOPACTBOPUMBIMH;

0) UUTPATHOPACTBOPUMBIMU;

B) MaJIOPaCTBOPUMBIMHU;

I') BOJJOPaCTBOPUMBIMH.
OueHuBaHMe CTYACHTA MPH 3a1IUTE KYPCOBOTI0 MPOEKTA MO ANUCHUIINHE

«TexH010THA OCHOBHOTO HEOPTAHNYECKOT0 CHHTE3a»:

bajbl
(uToroBoi OcBoenne
N N . TpeGoBanus K 3HAHUAM
PEUTHHIOBOH | KOMIETeHIHU
OLIEHKH)
100-85 [IponBunythiil | Pemienuss 3amay  JOTUYHBI, JOKAa3aTEJNbHBI U JIEMOHCTPUPYIOT
YPOBEHb AHAJTUTHYECKUE U TBOPUECKUE CIIOCOOHOCTH CTYACHTA.
OTBeTHI Ha TOCTABJICHHBIE BOMTPOCHI TOJIHEIE, YETKHE W Pa3BEPHYTHIE.
84-70 Cpennnii [Ipu pemenun 3agay JOMYIIEHBl HE3HAUUTENIbHBIE  OLIMOKH,
YPOBEHb UCTIPABJICHHBIE C IOMOIIBIO «HABOJISAIINX» BOIPOCOB MPENOIaBaTEIs.
JlatoTcs moyiHBIE OTBETHI Ha IOCTaBJE€HHbIE Bompochl. IlokaszaHo
YMEHUE BBIACTATH IPHUYNHHO-CIICICTBEHHBIE CBSI3H.
69-60 bazoBsrii Jloruka v TOCIIeI0BAaTEIbHOCTD B PEIICHUH 33/1a4 UMEIOT HapYIICHUSI.
YPOBEHb OTBeThI Ha BONPOCHI M pelIeHHs] MOCTABICHHBIX 3aJ]au HeI0CTaTOYHO
noJiHbIe. B 0TBeTax OTCYTCTBYIOT BBIBO/IBL.

Crynent, monyuuBiui MmeHee 60% OT MakCHUMabHOTO 0ajuia 3a pa3iaen AUCIUTIIAHBI

HJIA TIPOMCIKYTOYHYIO aTTCCTAUI0, CHUTACTCS HCATTCCTOBAHHBIM 110 I[aHHOﬁ JAUCHUITIINHC.

OIIeHI/IBaHI/Ie CTYACHTA HA IK3aMCHE 10 JTUCHUIIJIUHE
«TexHoJ10rust 0CHOBHOI'O HECOPraHNIE€CKOro CHHTE3a»:

Banabl
(uToroBoit OcBoenue

N . . TpeGoBanus Kk 3HAHUAM

PEUTHHIOBOM | KOMIIETEHIIUI
OLIEHKH)
100-85 [TponBunyThIii | OTBETH HA TOCTABJICHHBIE BOMPOCHI MOJTHBIC, YETKHE M Pa3BEPHYTHIE.
YPOBEHb Pemenus 3amay  JIOTMYHBI, JIOKa3aTelbHbl U JEMOHCTPUPYIOT
AQHAJTUTUYECKHE U TBOPUECKHUE CTIOCOOHOCTH CTYACHTA.




84-70 Cpennuit JlatoTcsi TIOJIHBIE OTBETHI Ha TIOCTABJICHHBIC BOMPOCHL. IlokaszaHo
YPOBCHB YMCHHUC BBIACIATL HNPUYIUHHO-CICACTBCHHBIC CBSA3U. HpI/I peuicHun
3ajad  JIOMYIICHbl HE3HAYMTENIbHbIC OMIMOKH, WCIPaBICHHBIE C
MOMOIIIBIO «HABOJISIIIUX» BOIIPOCOB MPEIOIaBaTEIs.

69-60 bazoBrriit OTBeTH Ha BOIIPOCHI U PCIICHHA IIOCTABJICHHBIX 3aJa4d HECAO0CTaTOYHO
YPOBCHb moxHkele. Jloruka M mociaemoBaTeIbHOCTh B peICcHrU 3aaa4 HUMCIOT
HapyImcHM:. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nonyunBimii meHee 60% oT MakcuManbHOTO Oalia 3a pa3faen JUCHUILIUHBI
WM IPOMEKYTOUYHYIO aTTECTAIUIO0, CYUTACTCA HEaTTECTOBAHHBIM M0 JAHHOW JIMCUHUILIIUHE.

HToroBas olieHKa BBICTABIISIETCS TyTEM MEPEeBO/ia HAOpPaHHBIX 0AJIIIOB B COOTBETCTBUU
CO CJIEIYIOIIEH TabIuIIeH:

O1eHKa 110 5-0aJUILHOM IIKajle Gy D AR AN Onenka ECTS
9K3aMeH

5 — «omauunor 90-100 A
85-89 B

4 — «xopouwio» 75-84 C
70-74 D

3 — «yoosremeopumenbHo» 65-69
60-64 E

2 — «Hey0081emeopUMENbHOY Menee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALMOHHOE 00ecliedyeHUe Y4eOHOM TUCIUTIIUHbI
OcHoBHas nuTeparypa:

1. AxmeroB T.I'., byceirun B.M., Taiicun JI.I'., AxmeroBa P.T. Xumwnueckas
TEXHOJIOTMsI HEOPraHWYEeCKUX BellecTB: yueOHoe nocobue. - CIIO : U3narensbctBo «JlaHbY,
2019. - 452 ¢. — Pesxxum noctymna: https://e.lanbook.com/book/119611

2.bynanosa T. B. CoBpeMeHHBIE aCTIeKThl XUMHUYECKONH TEXHOJOTUU HEOPTaHMYECKUX
BemiecTB : yueOHoe mocobue / T. B. bymanoma, FO. P. I'mausarymmna. — KemepoBo :
Ky3I'TY umenn T.®. I'opbaueBa, 2020. — 64 c. - JlaHp : 370eKTpOHHO-OMONIMOTEUYHAS
cucrema. — URL: https://e.lanbook.com/book/163557

JononHuTenbHas TuTEpaTypa:

3. Mocksuue lO.A., I'puropuueBa A.K., IlaBmoB O.C. Teoperuyeckue OCHOBBI
XUMHUYECKON TexHoJjoruu: ydeoHoe mocooue. - CII6 : M3gatensctBo «Jlanby, 2020. - 272
c. — Pexxum moctyma: https://e.lanbook.com/book/164717

4. JleonoBuu A. A. OCHOBBI Hay4YHBIX HCCIEAOBAHUM : yuyeOHUK Juisi BY30B / A. A.
Jleonosuu, A. B. IllenoymoB. — 2-e¢ uszn., nepepad. u aon. — Cankr-IlerepOypr : Jlaus,

2021. — 124 «c¢. - Jlaap : DdNEKTpOHHO-OMONMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/183147

5. 3y6oBa H.I'. Knaccudukanus MuHepaibHBIX ya100peHuii / Metoaudeckue yKka3aHus
K BBITIOJTHEHHIO JTabopaTopHbIX pad. Ampobarnus, 2020.

6. 3yboBa H.I'. KauecTBeHHbIN aHaIM3 MHUHEpAJbHBIX yA0OpeHuil / MeTonuueckue
yKa3aHus K BBIOJIHEHUIO J1a0opaTopHbIX pad. Anpodanus, 2020.

7. 3y6oBa H.I'. KonmnuecTBeHHbIN aHaln3 U3BECTKOBBIX ya00peHuit / Metoanueckue
yKa3aHUs K BBITOJTHEHHIO JTabopaTopHbIX pad. Ampoodarnus, 2020.
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8.3yooBa H.I'. Amnamu3 ¢ocharHoii MykH U amaTHTOBOTO KOHIeHTpara [
Metoanyeckue yka3aHus K BBIIIOJIHEHHUIO JJabopaTopHbIX pad. Anpobdartus, 2020.

9. 3yboBa H.I'. TpunoHomeTpuueckuii MeToJ]] aHaim3a ABOWHOro cymnepdocdara /
Metoanyeckue yka3aHus K BBIIOJHEHHIO JJabopaTopHbIX pad. Anpobartus, 2020.

10. 3y6oBa H.I'. Anamuz cmecu dochopHoit u cepHOl Kuciaor / Meroaumueckue
yKa3aHUs K BBITOJTHEHHIO TabopaTopHBIX pad. Ampobarus, 2020.

11. 3y6oBa H.I'. TexHONOTHYECKHE pacUETHl B MPOU3BOJCTBE aMMHUAYHOUW CEUTPHI /
Metoanyeckue yka3aHus K BBITOJHEHUIO MTpaKTHYeCKUX padot. Anpoobarius, 2020.

12. 3ybosa H.I'. TexHomormveckue pacueTsl B MPOU3BOJACTBE KapOamuma  /
Metoanyeckue yka3aHus K BBIIOJHEHHUIO MPaKTHIECKUX padoTt. Anpobanus, 2020.

13. 3yooBa H.I'. TexHosoruueckue pacdeThl B MPOM3BOJCTBE CyibpaTa aMMOHHS /
MeTtoauueckue yka3aHusl K BBIIIOJHEHUIO TPaKTHUECKUX padot. Anpobarms, 2020.

14. 3y6oa H.I'. TexHonoruueckue pacdyeTbl B MPOU3BOJCTBE MPOCTOIO
cynepdochara / Meroauueckue yKa3zaHHS K BBIINOJHEHHIO MPAKTUYECKUX PadoT.
Anpoo6anus, 2020.

15. 3y6oa H.I'. TexHonorumyeckue pacueTbl B MPOU3BOACTBE JIBOWHOTO
cyneppocara / Meronuueckre yKazaHUS K BBIIIOJHCHUIO TMPAKTHUYECKUX PadoT.
AmnpoOanus, 2020.

16. 3y6oBa H.I'. TexHomormueckue pacyeTsl B TMPOHU3BOACTBE SKCTPAKIIMOHHON
(dochopHoii KUCIOTHI / MeTonnyeckne yka3aHus K BBIIOJHEHUIO MPAKTUYECKUX PpPadoT.
Anpoo6anus, 2020.

17. 3y6oa H.I'. TexHomormyeckwe pacueTsl B TPOM3BOJACTBE ammodoca /
Meroanueckue ykazaHus K BBIMOJTHEHUIO MTpakTUYECKuX padbot. Anpobarus, 2020.

18. 3yboBa H.I'. TexHomornueckue paciyersl B MPOU3BOJICTBE THAMMOHUTpOoCcku /
Meroanueckue ykazaHus K BBIMIOJTHEHUIO MTpakTUYECKuX padboT. Anpobarus, 2020.

19. 3yboBa H.I'. TexHOoJOTHs MUHEpAIbHBIX YAOOPEHMI, coJied M IIesoven
/Metoanueckue ykazaHusi K KypcoBoMy IpoekTy. banakoBo. Anpobanus, 2020.-16 c.

20. Kypnan «Ycnexu B XUMHHM U XUMHUYECKOW TEXHOJOTMHM». - Pexum moctyma:
https://e.lanbook.com/journal/2381

21. Kypunan «Tpynet BI'TY. Xumus u TEXHOJOTHS HEOPTaHUYECKUX BEIIECTBY. -
Pexum noctyna: https://e.lanbook.com/journal/2484

22. XKypnan «ToHkme XUMHUYECKHE TEXHOJOTUM». - PexuMm pocryna:
https://e.lanbook.com/journal/2361

IIporpammHoe o0ecnieuenue u MHTepHET-pecypcehI:

[Ipomecc peanmzanuu 00pa30BaTENbHONM MPOTpaMMbl OOECIIEUEH HEOO0XOIUMBIM

KOMILJIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOI0 00€CIeUeHHUS.

MartepuaJIbHO-TeXHHYECKOe o0ecnevyeHne y4eOHOH TUCIUIIIMHBI
JlekiimoHHBIE  3aHATHS  NPOBOJATCA B CIECHMAJIM3UPOBAHHBIX  AyJIUTOPUSIX,
OCHALICHHBIX MYJIbTHUMEIUHHBIM 000pyAoBaHueM. [IpakTuueckue 3aHATHS MPOBOASATCS B
ATUX JK€ AayJUTOpPHSX C I[IOCEIleHHWeM J1abopaTopuil, OCHAIIEHHBIX CTaHIAPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOeKHBIX MPUOOPOB M YCTAHOBOK. MyJIbTUMETUNHBIN
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KypC JIEKIHH, BUACO(DUIbMBI, MAKETHI U TJIAKATHI.
Y4eOHo-MeTOqUYECKHME PEKOMEHJALMY ISl CTYAE€HTOB

1. Ykazanus 1151 IpOCTyIIUBaHUS JISKIIUI

[lepen HayanoM 3aHATHM BHHUMATEIIbHO O3HAKOMUTHCA C Y4YEOHBIM IUTAHOM
MPOBEJCHUS JICKIIUI U CIIICKOM PEKOMEHI0BAHHOW JIUTEPATYPHI.

[lepen mocemieHreM O4YepeHON JIEKIIMA OCBEKUTh B MaMSITH OCHOBHBIE KOHIICTIIIMU
OpoHJeHHOTO paHee Marepuana. [loAroroBuTs TpU  HEOOXOIUMOCTH  BOIPOCHI
npenojaBarento. He Hajgo onacaThesi, 4TO BOIPOCH MOTYT OBITh MPOCTHIMH.

Ha nexuuu ocCHOBHOE BHHUMaHHE CIIEyeT YACNIATh HE (popMyliaM U MaTeMaTUYeCKUM
BBIKJIJIKaM, a COJIEPKaHUIO U3Y4aeMbIX BOIIPOCOB, OMPEICTICHUSIM U TOCTAHOBKAM 3a]1ay.

B npouecce u3yuyeHus JEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTHU YacTO
BO3BpaIaTbC K OCHOBHBIM TOHATHUAM M METOAAaM peUIeHHs 3a1ad (31eCh BO3MOXEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUM CTYAEHTOB).

XemnarenbHO HMCIIONB30BATh KOHCIEKTHI JIGKIHM, B KOTOPBIX HCIOJIb3YETCSl IPUHSTAS
MpenoiaBaresieM cucteMa 0003HAUYEHUN.

s Gosiee moapoOHOro M3y4yeHUs Kypca cieayeT padoTaTh ¢ PEeKOMEHIO0BaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMU U BHOBD IMOSBIISIOIIMMUCS UICTOYHUKAMH.

2. YKazaHus JUIsl y9acTHsl B IPAKTUYECKUX 3aHATUSIX

[lepen mocemieHuEM TPAKTHUECKOTO 3aHATUSA YSICHUTh TEMy 3aHATHA U
CaMOCTOSITENIEHO U3YYUTh CBSI3aHHBIC C HEH MOHATHUS M METO/bI PEIICHHS 3a/1a4.

[lepen pemieHueM 3amad aKTHBHO y4YacTBOBATh B OOCYXKIIEHHH C MpernojaBaTesieM
OCHOBHBIX TIOHATHA, CBSI3aHHBIX ¢ TEMOU MPAKTHIECKOTO 3aHSATH.

B mponecce pemieHust 3agad BECTH AMCKYCCHIO C MPENOJABaTEIeM O MPaBUILHOCTU
MIPUMEHEHUSI METO/IOB UX PEIICHUS.

[Io BO3MOXHOCTH CaMOCTOSITENIbHO JOBOJUTH pEIICHHE MpeljlaraeMblX 3afad A0
OKOHYATEJIbHOTO UTOTA.

B koHIle MpakTUYEeCKOro 3aHATHS MPU HEOOXOAMMOCTH BBISICHUTH y TMperojaBaTels
HESICHBIC BOTIPOCHI.

OcHOBHBIE pe3ybTaThI BHIIIOJHEHUS PA0OTH HEOOXOAMMO pacrevyararh.

3. Yka3aHus JJ1s1 BBITIOJTHEHUS J1a00paTOPHBIX paboT

CobOmronath  TpeOOBaHUS TEXHMKH O€30MACHOCTH, I Yero MpociayliaTh
HEO0OXOMMBIC Pa3bICHEHUS O IPABMWIBHOCTH MOBEJEHUS B TaOOPATOPHUHU.

[lepen BbIMoHEHHEM JIaOOPATOPHOU PAOOTHI MPOBECTH CAMOCTOSITENILHO MOATOTOBKY
K paboTe M3y4YnB OCHOBHBIC TCOPETHUECKUE TOOKECHHSI, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJICHHOTO BBITIOJIHEHHUS PabOTHI.

B mporuiecce BoImoaHEHUS pabOTHI CIeIyeT MOCTOSHHO OOINATHCS C MPEenoiaBaTeseM,
HE JIOITYCKasi MO0 BO3MO>KHOCTH HENIPABUIIBHBIX JIEMCTBUMU.

OcCHOBHBIE pe3yNbTaThl SKCTIEPUMEHTOB HEOOXOANMO 3a(hMKCUPOBATh B IMCbMEHHOM BHJIE.

[Ipu cpaue 3auera mo paboTe MOArOTOBUTH OTYET O NPOAENAHHOW pabore, rie
JIOJIKHBI OBITH OTPAKEHBI OCHOBHBIC PE3YJIBTATHI M BHIBOIBI.

4.YxazaHus AJIs BBIMOJTHEHUS CAMOCTOSITEIEHON paOOThI



[Tonyunts y mnpenojaBaTenss 3aJaHUE W CIHCOK PEKOMEHJOBAHHOM JUTEPaTYpHI.
N3yuenne TeopeTHUeCKUX BOIIPOCOB CIEAYET MPOBOAUTH IO BO3MOKHOCTH CAMOCTOSITEIBHO,
HO TpU 3aTPyAHEHUSIX 00palaThes K npenogaBarento. [1oAroToBUTs MUCbMEHHBIN OTUYET O
npojenaHHoi pabore. Ilpu BbIMONHEHUH (POHTANBHBIX 3aJaHUN 1O YCMOTPEHUIO
npenoaBaresnis paboTa MOKeT ObITh OIleHeHa 0€3 MICHhbMEHHOTO OTYETa Ha OCHOBE OTBETOB
Ha KOHTPOJBHBIE BOIMPOCH], NPU YCIOBUM AKTUBHOM CaMOCTOSATEIBHOW palOoTHI.
[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoanuyeckue peKOMEHIANUM AJIs MpenoaaBareien

1. Ykazanus 1151 NpoBeACHUS JICKIINI

Ha nepBoii BBOJAHOM JIEKIMM CAENaTh OOUIMI 0030p COAEp:KaHUsI Kypca U OTMETUTh
HOBBIE METOJBI M IMOJXOJbl K PELICHHUIO 3aJay, pacCMaTpPUBAEMbIX B Kypce, JOBECTH O
CTYJICHTOB TpeOOBaHMs Kadeaphl, OTBETUTh Ha BOMPOCHL. [Ipu MOATOTOBKE K JEKIIMOHHBIM
3aHSATUSAM HEOOXOAMMO MPOJyMaTh IUIAH €r0 MPOBEACHUSA, COACPKAHUE BCTYIUTEIbHOM,
OCHOBHOM M 3aKJIOUUTEILHOM YacTH JIEKIIMH, O3HAKOMUTHCS C HOBHHKAMH Y4€OHOU U
METOJIUYECKON JTUTEpaTyphl, MyOIUKAIIUAMH MIEPUOANIYECKON NeYaTH MO TEME JICKIIMOHHOTO
3aHATUSA. YTOYHUTH IUIAH MHPOBEICHUS IPAKTUYECKOTO 3aHATUSA IO TeMe Jekuuu. llepen
U3JI0KEHUEM TEKYIIEeTro JIEKIIMOHHOTO Marepuaia HalOMHUTh 00 OCHOBHBIX WTOTaXx,
JOCTUTHYTBIX Ha MNpeaplaymux jJekuusx. C 3TOM Uenpl0 3aJaTh HECKOJIBKO BOMPOCOB
ayIUTOPUU U OCYIIECTBUTH BEIOOPOUYHBIM KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xone NEeKIMOHHOTO 3aHATHS IMpernojaBaresib JOKEH Ha3BaTh TeMy, ydeOHbIC
BOINPOCHI, O3HAKOMUTH CTYJACHTOB C MEPEYHEM OCHOBHOW W JOIMOIHUTEIBHON JIMTEPATYPHI
o teme 3aHATHs. PackpeiBasi copep:kaHue y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAaHUE
CTYJICHTOB Ha OCHOBHBIX KaTETOpMsX, SBICHUSIX U TIPOIeccax, OCOOEHHOCTSIX WX
MpOTEKaHus. PacKppIBaTh CYIIHOCTh M COJAEPKAHUE PA3JIMYHBIX TOUYEK 3PECHUS U HAYYHBIX
MO/IXO/I0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHHUM U MPOIIECCOB.

Cnemyer aprymMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TIO3MIIMIO TIO CIIOPHBIM
TeopeTuyeckuM BompocaM. [lpuBoauTe mnpuMmepsl. 3agaBaTh MO XOIy H3JIOKEHUA
JEKIUOHHOTO Marepuana PUTOPUYECKUE BOIMPOCHI M CaMOMY JaBaTh HA HHUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMU MBICIUTEIBHON JEATeIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMAaHUs M MHTEpeca K MaTepually JEKIMH, €€ cojaepkaHuio. IIpenonasarenb NOJDKEH
PYKOBOIUTH pPaOOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHHUIO JIEKIIMOHHOTO MaTepuara,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAKEHHUS B KOHCTIEKTAaX OCHOBHBIX MOJIOKEHUN N3ydaeMOit
TEMbI, 0CO0O BBIICIAS, KAaTErOpUAIbHBIA ammapar. B 3akmiouuTenbHOW YacTH JICKIUH
HE00X0IMMO C(HOPMYJIMPOBAThH OOIME BBIBOABI IO TEME, PACKPBIBAIOIINE COJICPIKAHUE BCEX
BOIPOCOB, TTOCTABJICHHBIX B JeKIUH. OOBSBUTH TJIaH OUYEPETHOTO MPAKTUYECKOTO 3aHATHS,
JIaTh KpaTKUE PEKOMEHJALMM MO TMOJATOTOBKE CTYAEHTOB K MPAKTHYECKOMY 3aHSTHIO.
OnpenenuTs MECTO U BpeMsi KOHCYJIBTAIlMU CTYJIEHTaM, IMOXEJIABIIUM BBICTYIIUTh Ha
MPAKTUYECKOM 3aHITHH C TOKJIagaMu U pedepaTamu.

Ha mocnenneit neknuu yaenutsh BpeMs isi 0030pa HanOoyiee BaXKHBIX TMOJIOXKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHI



Yerko 0003HAYUTH TEMY IpaKTU4ECKOro 3aHsaTus. OOCyIUTh OCHOBHBIE IOHATHS,
CBS3aHHBIE C TEMOW MPAKTUYECKOr0 3aHATH. B mponecce pemenns 3a1a4d BECTH JUCKYCCHUIO
CO CTyIEHTaMH O TPABWIBHOCTH IPUMEHEHMS TEOPETHYECKHX 3HaHui. OTmedarsb
CTYJEHTOB, HanubOojiee aKTHBHO YYacTBYIOIIMX B PEIICHUU 3aJad U AUCKycCUsaX. B KoHIe
MIPAKTUYECKOIO 3aHATHS 33J1aTh ayIUTOPUH HECKOJIBKO KOHTPOJIbHBIX BOIPOCOB.

3. Yka3zaHus Juisi IpoBeAeHUs 1a00paTOPHBIX 3aAHITHIA.

CobmonaTh TpeOOBaHUS TEXHUKH OE30MacHOCTH M MPOBOAUTH HEOOXOIUMBIE
pa3bsCHEHUs O MpPaBWIBHOCTU MOBeAeHUs B Jjaboparopuu. Ilepen BhImonHEHHEM
1abopaTopHOil pabOTHI IPOBEPUTH CTENIEHb TOTOBHOCTU CTYIE€HTOB, HAIOMHUTh U OOCYJUTH
OCHOBHBIE TEOPETHUYECKHUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOAMMO JJIsi OCMBICIEHHOTO
BBINOJIHEHUs paboT. B mpouecce BHINOIHEHUS pabOThI CIENYET MOCTOSHHO OOIIATHCSA CO
CTYJIEHTaMH, HE JIONyCKas IO BO3MOYKHOCTM HMX HENpaBWIbHBIX JeicTBUil. TpeboBaTs,
YTOOBl OCHOBHBIE PE3YyJbTAaThl SKCIEPUMEHTOB ObLIM 3a()UKCUPOBAHBI CTYAEHTaAMHU B
nucbMeHHOM Buje. [Ipu nmpueme 3adeta o pabore TpebOBATh OTUYET O MPOJICTaHHOK padoTe,
/1€ TOJKHBI OBITh OTPaKEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSTEIbHONU pabOThI CTYJJEHTOB

[To ycmoTpeHuto npenojiaBareisl 3alaHie Ha CaMOCTOSATEIbHYI0 paboTy MOKET ObITh
VMHAUBUAYAIbHBIM WM (PpoHTaNmbHBIM. Ilpu MCHONB30BaHUM WHIUBUAYAIbHBIX 3aJaHUM
TpebOBaTh OT CTYJIE€HTAa MHUCbMEHHBIA OTYET O MpojenaHHoW padore. [Ipm nmpumeHeHUM
(pOHTANBHBIX 3alaHUl BECTH KOJUIEKTUBHBIE OOCYXJIEHHUS CO CTYIAEHTaMU OCHOBHBIX
TEOPETUYECKUX MOJIOKECHUH.

C uenpl0 KOHTPOJISI KAuecTBA BBIMOJHEHHSI CAMOCTOSITENIBHOW paboOThl TpeOOBaTh
WHJUBUAIYAJIbHBIE OTYETHl (JOIYCTUMO BMECTO IHCBMEHHOIO OT4YETa IPUMEHSTH
WHJMBUlyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeboBanusimu OC HUAY MUOU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl MO HAMPABICHUIO MOJTOTOBKHU
18.03.01 «XuMu4eckasi TEXHOJIOTHSD.

PaGouyto mporpammy coctaBuii: no1eHT, 3yooBa H.I'.

Penensenr: nouenr, I 'epacumona B.M.

[Iporpamma ono6pena Ha 3aceganun YMKH 18.03.01 « Xumudeckast TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMUeCcKOM komuccun Yepnora H.M.



