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
«XHMUYECKas TEXHOJIOTHSI HEOPTAHUYECKUX BEIICCTBY
KBanuduxkauus BbINTYCKHUKA

bakanasp

®opma 00ydeHust
3aouHas

bamakoBo



esb 0cBOCHUSA IMCHUNIMHBI

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

3amaun W3ydeHNs MUCIUIDIMHBL: U3yYeHNE OCHOBHBIX BHJIOB MHHEPAJIBHBIX YIOOpPEHUH 1
CMOCOOOB MX TMOJy4eHHs, a TaKXKe CIIOCOOOB TOJMy4eHHus coied W mienoded. bakanaBp mo
TUCIUAIUIMHE  «TeXHONOrWs OCHOBHOIO HEOPraHWMYECKOrO CHUHTE3a» JIOJDKEH — pEIlaTh
NpoQeCCHOHANILHBIE 33]]aud B COOTBETCTBUHU C TPOW3BOJICTBEHHO-TEXHOJIOIMYECKOM, Hay4HO-
UCCIIEI0BATENILCKOM, OPraHN3allMOHHO-YIIPABICHYECKOW U MPOEKTHOM AESTEIBbHOCTBIO.

W3yueHnne TUCIUIIIMHBI TOJDKHO OCHOBBIBATHCS HA CICAYIOMIMX MPOdheCcCHOHATBHBIX
CTaHaapTax:

- 26.001. Cneuuanuct mo oO€CHeYeHUI0 KOMILIEKCHOTO KOHTPOJIS MPOHU3BOACTBA
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

KOMIICTCHIIUN:
— npo(eccrOHaNbHbIE
Kon
HaumeHnoBaHue KOMIETEHIIMH WNHauKkaTopsl JOCTUKEHHSI KOMIIETEHIIUU
KOMIETEHIMH
[1K-1 CHOCOOEH IJIaHUPOBATH U 3-1IK-1 3HaTh NpUMEHEHHE METO/0B
POBOJIUTH (PU3HUECKUE U MaTEeMaTHUYECKOI0 aHaJIn3a, MOJIETIUPOBAHUS U
XUMHUYECKHUE SKCIEPUMEHTBHI, TEOPETHUYECKUX OCHOB JUISl IPOBEJACHUS HAyYHO-
MIPOBOANTH 00PaOOTKY HX HCCIICIOBATEILCKUX PA0OT U MCIIBITAHHHA
pe3yiabTaTOB U OLIEHUBATh V-IIK-1 YMeTh BBINONHATH (PU3UUECKHE U
MIOTPEIIHOCTH, BbIIBUTATh XUMHUYECKUE IKCIIEPUMEHTAIbHbIE Pa0OTHI,
TUIIOTE3bl U YCTAHABIIMBATH MPOBOAMT 0000111eHUE 1 00pabOTKY HX PE3yIbTaTOB,
IPaHULbl UX IPUMEHEHMS, OLICHUBAET MOTPEIIHOCTH, BbIIBUTAET TUIIOTE3BI U
IIPUMEHSTh METO/IbI YCTaHABIIMBAET TPAHUIIBI UX TPUMEHEHHUS
MaTEeMaTUUYEeCKOIro aHaju3a 1 B-IIK-1 Bnagers, MeTo1aMH IOATOTOBKHU
MOJIETTUPOBAHUS, METOJIMYECKOTO PYKOBOJCTBA 110 IIPOBEACHUIO
TEOPETUYECKOTO U (GU3NYECKUX U XUMHUYECKUX SKCIIEPUMEHTOB U
9KCIIEPUMEHTAIILHOTO HAy4YHO-MCCIIEI0BATENbCKUX paboT
HCCIIETOBAHMS
[1K-3 CMOCOOEH U3ydaTh HAYYHO- 3-I1K-3 3HaTh HHOCTpPaHHBIN SA3bIK, HAYYHO-
TEXHUUYECKYIO0 HH(POPMAIIHIO, TEXHUUYECKYI0 UH(POPMAINIO, OTE€YECTBEHHBIN U
OTEYECTBEHHBIHN U 3apyOeKHbIN | 3apyOeKHBIM OMBIT I IPOrpaMM UCTIBITAHUN U
OTIBIT 110 TEMAaTHKE 0(pOpMIIEHHS TEXHUUYECKOMN TOKyMEHTalluu
HCCJICIOBAHUS V-IIK-3 YMmeTh coOupaTh U HaKaIuIMBaTh
AKCIIEPUMEHTAJIbHBIE JaHHbIE C IPUMEHEHHEM
MHOCTPAHHOTO fA3bIKa
B-IIK-3 Bnaners HaBbIKaMU IPOBEICHUS TEKYIIUX U
JIOTIOJTHUTEIbHBIX UCTIBITAHUM, aHATTU3UPOBATh
PE3yJIbTaThl C YYETOM HAyYHO-TEXHUYECKON
MH(OpPMAIIUU 1 Ha OCHOBAHUHU OTEUECTBEHHOTO U
3apyOEKHOTO OTBITA
[K-7 CHOoCOOEH MPUHUMATH 3-1IK-7 3HaTh TEXHOJIOTHH U CUCTEMBbI
KOHKpETHbIE TEXHUYECKUE HKOJIOTMYECKOTO MEHEKMEHTA P MPOBEACHUN
peleHus Mpu pa3padoTke WCIBITAaHUH C UCITIOJIb30BAHUEM TEXHUUECKUX
TEXHOJIOTUYECKHX MPOLECCOB, CpENCTB
BBIOMPATh TEXHUYECKHE V-TIK-7 YMeTb BBINONHATH PabOTHI IO cOOPY U
CPEICTBA U TEXHOJIOTUH C HAKOIUICHUIO TaHHBIX MPU pa3paboTKe
Y4ETOM 3KOJIOTMYECKHUX TEXHOJIOTHYECKHX IIPOLIECCOB
ITOCJIEICTBUM X TPUMEHEHUS B-I1K-7 Bnaners HaBbIKaMH BBIOOpA TEXHUYECKHX




YCTPOMCTB U TEXHOJIOTHH C yYETOM SKOJIOTHYECKUX
HOCJICIICTBI/Iﬁ HUX IPpUMCHCHUS JIS IOATOTOBKHA
MPOEKTa MJIaHa MEPOIPHUITHI 110 UCIOIb30BAHHUIO
ChIpbA B JOIIOJIHHUTCIIbHBIX ITPOU3BOACTBCHHBIX
HEJSIX

K-8 CIOCOOEH MCIOJIb30BATh 3-I1K-8 3HaTh mpaBuiia TEXHUKH 0€30IIaCHOCTH,
MpaBHJIa TEXHUKH MIPOM3BOJICTBEHHOW CaHUTApUH, TOXKAPHOI
0€30MaCHOCTH, 0€301acHOCTH U HOPMBI OXPaHbI TPYy/a IpU BEICHUU
MIPOM3BOJICTBEHHOW CAaHUTAPUH, | TEXHOJIOTUYECKOTO Mpoliecca
MO’KapHOU O€30MaCHOCTH U V-TIK-8 YMeTs IpoBOAUTH UCCIICIOBAHHE (DU3HKO-
HOPMBI OXpaHbl TPYyJa, U3MEPATh | XUMUYECKUX XapaKTEPUCTHK 00pa3I[0B MATEPHAIIOB C
Y OIICHUBATH MTapaMeTPhl COOJTIOZICHUEM MTPABWJI TEXHUKHU 0€30MacHOCTH,
MIPOU3BOJICTBEHHOTO MIPOM3BOJICTBEHHOW CaHUTApUH, TOXKAPHOI
MUKPOKJIMMATa, YPOBHSI 0€30MMacHOCTH U HOPMBI OXPaHBI TPYAA
3aIIbUIEHHOCTH U B-I1K-8 Bianets HaBbIKaMU U3MEPEHUS U
3ara3oBaHHOCTH, IIIyMa, U OIICHUBAHWSI TAPAMETPOB TPOU3BOICTBEHHOT'O
BUOpAIIMH, OCBEIIEHHOCTH MUKPOKJIMMATa, YPOBHS 3albUJICHHOCTH U
paboumx MecT 3ara30BaHHOCTH, IIIyMa, U BUOPAIIMU, OCBEIIEHHOCTH

pabourx MECT Ha Pa3IMYHBIX CTAIUAX
TEXHOJIOTHIECKOTO IpoIecca

[1K-12 CHOCOOEH UCIOJIb30BATh 3-11K-12 3HaTh coBpeMeHHbIE HHPOPMAITUOHHBIE
WH()OPMAIMOHHBIC TEXHOJIIOTUH | TEXHOJIOTUU NIPH Pa3pabOTKe TEXHOIOTUICCKUX
pH pazpaboTke TPOEKTOB MPOEKTOB

V-TIK-12 Ymetb 006padaTsiBaTh HHGOPMAITUIO C
MCIOJIb30BaHUEM MPUKIIAHBIX MPOTPAMMHBIX
CPE/ICTB MpHU pa3padOTKE TEXHOJOTUYECKUX
MIPOEKTOB
B-IIK-12 Bnaners HaBbIKAMHY HUCIIOIL30BAHUS
CETEeBBIX KOMIIBIOTEPHBIX TEXHOJIOTUI 1 0a3 JaHHBIX
pu pa3paboTKe TEXHOJIOTHICCKUX MTPOCKTOB
3anaqn BOCIIMTAHUSA, PCAIU3YEMbIC B PaAMKaX 0CBOCHUA JUCHHUILIHNHDBI
Bosieyenue B
. HUcnonb3oBanue
Hanpasienue | Co3nanue ycJ0OBHIA, Pa3HONJIAHOBYIO
BOCIHUTATEIbHOT0 MOTEHI[HAJIA
/menn ol0ecre4ynBarO KX N BHEY4YeOHYI0
y4eOHOH TUCHHMIIIMHBI
NeATeJIbHOCTh

[Ipodeccuona | dopmupoBanue 1.Mcnonb3oBanue 1.Opranu3zarus Hay4HO-

JBHOE YyBCTBA JIMYHOMN BOCIUTATEIHHOTO MOTEHIIHANA MPAKTUIECKIX

BOCITUTaHHE OTBETCTBEHHOCTH 32 JTUCIUIUTAH TPOGECCHOHATBHOTO | KOH(EPEHIH, KPYTIIBIX

Hay4HO-
TEXHOJIOTHYECKOE
pasBurue Poccun, 3a
pe3yabTaThl
HCCIIEIOBAHUM U UX
nocnencteus (B17)

MOyt JUTsl popMUpOBaHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JIOCTH)KEHUE
muaepctBa Poccum B Bepymumx
Hay4YHO-TEXHUUYECKUX CEKTOpax U
(byHIaMEeHTAIbHBIX
UCCIIEIOBaHMSIX,
o0ecreynBaoIuX ee
SKOHOMMYECKOE Pa3BUTHE U
BHEIIIHIOI 0€3011acHOCTb,
MOCPEACTBOM KOHTEKCTHOTO
00y4eHus1, 00CYKICHHS
COIMAJIBHOW U MPAKTUYECKOMN
3HAYUMOCTH PE3YJIbTAaTOB
Hay4YHBIX UCCIIEJIOBAaHUN U
TEXHOJIOTHYECKUX Pa3pabOTOK.

CTOJIOB, BCTpEY C
BENYLIUMH
CIICIIMAJINCTaMU
MPEANPUATUI XUMUYECKON
OTpACIIA TOPOJIa 1O
BOIIpOCaM
TEXHOJIOTHYSCKOTO
munepcrsa Poceun.




2.Mcnonp3oBanue
BOCIUTATEIHLHOTO MOTSHIIHAIIA
JTMCIUATUTAH TIPO(eCCHOHATBHOTO
MoayIst Juist popMHUpOBaHUS
COIMAIEHOW OTBETCTBEHHOCTH
YUEHOTO 32 Pe3yIbTaThl
WCCIICIOBAaHUH U MX TIOCJICICTBHS,
Pa3BHUTHS UCCIIEIOBATEIECKIX
Ka4eCTB MOCPEIICTBOM
BBITIOJTHEHUS Y4€OHO-
UCCIIEIOBATEIILCKUX 3aJaHUH,
OPUEHTUPOBAHHBIX HA U3YUCHHE U
MPOBEPKY HAYYHBIX (AKTOB,
KPUTHYECKUM aHAJIN3
nmyoJuKaIui B
npodeccnoHabHOM 001acTH,
BOBJICUCHUS B pEAJIbHBIC
MEXTUCIUTITNHAPHBIC HAYYHO-
WCCIICIOBATEIILCKUE MIPOCKTHI.

[Ipodeccuona
JBHOE
BOCIIMTaHUEC

dopmMupoBaHue
npodeCCHOHATLHON
OTBETCTBCHHOCTH B
00JIaCTH, TEXHOJIOTHH
BOJIOTIOJITOTOBKH 1
OYHUCTKH CTOYHBIX
BO/l, TEXHOJIOTUU
MUHEPAIbHBIX
yIoOpeHuii comneit u
menouet /
TEXHOJIOTU!
OCHOBHOT'O
HEOPraHU4IeCKOro
CHHTE3a, TEXHOJIOTHH
KaTaJM3aToOpOB U
azcopOeHToB /
TEXHOJIOTUU
PEaKTHBOB U 0CO00
YHUCTHIX BEIIECTB

(B34)

1. Ucnonb3oBanue is
(GbopMHUpPOBaHUS YYBCTBA JTMYHOU
OTBETCTBEHHOCTH B 00J1aCTH
TEXHOJIOTMH MUHEPAIbHBIX
ynoOpeHuit coneit u menouei /
TEXHOJOTHH OCHOBHOT'O
HEOPTaHMYECKOTO CHHTE3a,

2. Pa3BuTHE HABBIKOB
TBOPYECKOTO MBIIUICHUS TyTEM
COJICHCTBUS U MOJICPIKKI
y4YacTHsI CTYJICHTOB B HAyYHO-
MPAKTUYECKUX MEPOIPHSITHUSIX
BHYTPHBY30BCKOTO
PETHOHATIBHOTO /WK
BCEPOCCUICKOTO YPOBHS B cepe
XUMUYECKHUX TEXHOJIOTHH.

1.Opranuzanus u
MIPOBEJICHUE IKCKYPCHUH,
HAyYHO-TIPAKTUICCKUX
KoH(pepeHuii, Gopymos,
KPYTJIBIX CTOJIOB,
BeOMHAPOB 110 BOIIPOCaM
npodeccHoHATLHOM
JEATEILHOCTH

2.Yuacrtue B
CTY/ICHYECKHUX
OJIUMITHA/IAX ¥ KOHKYpCax
HAYYHBIX IPOCKTOB,
TBOPUYECKUX
MEPOTIPHUATHSIX,
KOHKypcax
npodeccruoHaIbLHOI0
MacTepCTBa, B TOM YHCIIE
M0 CTaHJIapTaM
WorldSkills.

3.YyacTue B IMOJArOTOBKE
myOJuKaIui B
MEePUOINYECKUX HAYIHBIX
M3JAHUAX;

4, VyacTue B
JEATEIIbHOCTH
CTYJICHYECKOT'O HAyYHOTO
oOmecTBa.

CTpykTypa u cojep:kaHue Y4eOHOU TUCUMILTHHBI
JucnunimHa mnpenomaercs CTyaeHTam B 8-om cemectpe. OOmas Tpyn0e€MKOCTb
JTHUCHMIUIMHBI COCTaBIIsIeT 4 3aueTHbIe eauHuIlbl, 144 ak. yaca.
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Tembl Jekum.
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odecrmeyeHue

1

3

TexHoJIOrusl A30THOM KHCJIOThI

CBolicTBa a30THOM KHCJIOTHI

OKHCICHHE aMMHaKa

Oxwucnenune okcuaa azora (I1)

[TepepaboTka OKCHIOB a30Ta B A30THYIO KUCIIOTY

[1-4]

Texuosiorust pochopHoii KNCIOTHI

OO6mue cBeneHuss o MpousBoJcTBE (ochopHoil KucaoThl TexHomorus
IIPOM3BOJICTBA SKCTPAKIIMOHHON (POChHOPHON KUCITOTHI

[IpousBoicTBO TepMUUEcKOr (HOCPOPHON KUCITOTHI

[1-4]

TexHo10rus CEPHON KHCI0THI

CrocoObI TPOU3BOICTBA CEPHOM KUCIOTHI

CTpoeHne U CBOWCTBA CEPHOM KUCIIOTBI

ChIpbe 1J1 IPOU3BOJICTBA CEPHON KUCTIOTHI
DU3NKO-XUMUYECKHE OCHOBBI O0XKHTa CEPOCOEPIKAIIETO ChIPhS
OxucneHne CepHHUCTOro raza B CepHbId aHruapuj. PU3UKO- XUMHUYECKHE
OCHOBBI IIPOIIECCa OKUCIIEHHS CEPHUCTOTO aHTUIPHIA

AGcopbuust cepHoro anruapuaa. GU3NKO-XMMHUECKHE OCHOBBINpOIIECcca
W3BJICUEHHS CEPHOTO aHTHJIpUJIa U3 ra30Boi cMecu AOCOpOLIMOHHOE
OTJIeJIEHHE COBPEMEHHOT0 KOHTAKTHOT'O 3aBOJia

[1-4]

TexHoJ0Tus cojiei

[Ipon3BOCTBO KaIbIUHUPOBAHHOM COABICHIpHE
JUJIS1 IPOU3BOJCTBA COJIBI

[Tonmydyenue U3BECTH U JUOKCUA YIIIEPOIA
[IpuroToBiaeHnE N3BECTKOBOTO MOJIOKA
KapOoHuzanusi aMMOHU3UPOBAHHOTO paccoia
Kanpuunanus rugpokapOoHaTa HaTpUs
Texnogorus mejaouen

[Tpon3BOACTBO KAYCTUUYECKON COMBI

[1-4]




IlepeyeHb NPAKTUHYECKUX 3AHATHHA

Yu4eOHo-
Tema npakTn4yeckoro 3ausitusi. Bonpocsl, Bcero
MeToanYecKoe
oTpadaThiBaeMble HA MPAKTHYECKOM 3aHITUH 4acoB
olecneyeHue
1 2 3
TexHomornueckne pacyeTsl B MPOU3BOJICTBE a30THON KHCIIOTHI 10 [13]
Ilepeuyensn 1abopaTOpHBIX padoT
Yu4eOHo-
Tema madopaTopHbIx padoT. 3agaHus, BONPOCHI, Bcero
MeToAnYecKoe
oTpadaThiBaeMble Ha JIA00PATOPHOM 3aHATHH 4acoB
ol0ecrieyeHue
1 2 3
TpunoHoMeTpUUeCKHil METOT aHaIM3a JBOMHOTO cynepdocdara 4/4 [7]
AHanu3 cMecu GochOpHON U CEPHOU KUCIIOT 2 [8]
3aganus I CAMOCTOSAATEJILHOM Pad0ThI CTY/1€HTOB
Beero Yu4eOHo-
Bomnpocs! 1J1s1 CaMOCTOATETLHOT0 N3y4eHUs (3aaHus) 4ACOB MeToAnYecKoe
olecneyeHue
1 2 3
TexHoJi0rHs 2a30THOH KHCJIOTHI 30 [1-22]
BricokoTtemmieparypHast pukcanus a3ora
X 0JIOAVITEHBIIH IUKIT BBICOKOT'O TTABJICHHS c OJIHOKPATHBIM

JPOCCEeNMPOBAHUEM CHKATOro Bo3ayxa (uuki JIunmae)

XOJNOMMUIBHBIA LUK CPENHETO JAABJICHUS C pPAaCIIMPEHHEM BO3AyXa B
netanaepe (ukia Kioga)

XONMOMWIBHBIA [HKI HU3KOTO JaBJIGHUSI C paclIMpeHHeM BO3/IyXa B
rypboneranaepe (uukn Kanuiibr)

TexHonorus ¢pochopHoii KUCIOTHI 30 [1-22]
docdopurtHas myka. O0mme cBeieHus 0 GochOopUTHON MyKH

TexHonorust nonydeHus GochopuTHON MyKH

Ceippe  jyig  mpou3BojcTBa  (ocopHbIX  ynoOpenuil. OoboramieHue
(hoCcPOpUTHBIX Pyl

TexHOI0THS CEPHOI KHCJIOTHI 28 [1-22]
JlnHaMuKa pa3BUTHUSI CEPHOKHUCIOTHOTO TIPOU3BO/ICTBA
Vicropust pa3BUTHSI CEPHOKHCIOTHOTO IPOU3BO/ICTBA

OO011ue cBeIeHNs 0 CEpHUCTOM U CEPHOM aHTUApagax

Texnonorus coJei 28 [1-22]
DU3UKO-XMMHYECKHE CBOMCTBA KAaJbLIMHUPOBAHHOW COJIbI
[IpeaBapuTenbHas OUMCTKA CHIPOTO paccoia

AMMOHUM3aIMS OYUIIEHHOTO paccoia

TexHonmornyeckas cxema rnpoiiecca KalbluHALUN
TexHoJ0rusa meJaouei

M3BecTKOBBIN CMIOCOO MOTYUEHHUS KAYCTHUECKON COJIBI
KonnenrpupoBanue cinadbix meaokoB. OTaeneHne BhIapKu

Kypcosoii npoekr
KypcoBoii mpoekT — UHAMBUAYyallbHAas CaMOCTOsITeNbHAasE ydeOHass pabora,
BBHITIONHSIEMAs] TIOJT PYKOBOJICTBOM TpEMNojiaBaTeis B COOTBETCTBUU C YYEOHBIM ILIAHOM
HaIpaBJIeHUs XUMUYECKasi TEXHOJIOTHSI.



[{enap KypcoBOIo MpOEKTa 3aKJII0OYAETCS B YIIIyOJIEHUH, 3aKPETUICHUH, PaCIIMPEHUN U
CUCTEMATU3AllMK TEOPETHUECKUX 3HAHUM OTEYECTBEHHOTO M 3apyOeXHOT0 ONbITa
TEXHOJIOTMYECKUX MPOIECCOB, a TAKXKE€ B MPUOOPETEHUH HABBIKOB M OIBITA BBITTOJIHEHUS
TEXHOJIOTHYECKUX PACUETOB U YEPTEIKEH.

PacueTHO-IOsSICHUTENBHAS 3aIIMCKA COJEPKUT OCHOBHBIE Pa3JIEibl: TEXHOJIOTUUECKUN
pasnen, TtemnodHepretuueckue pacuetsl, pasaen «KUIIuA», pasmen «besomacHocTh H
9KOJIOTHYHOCTh TipoekTa» [19]. I'padmueckas dvacTth pabOTHI COCTOWUT W3 yepTexa
TEXHOJIOTUYECKOW CXEMbI MPOU3BOJICTBA HEOPTAaHMYECKOTO MPOJAYKTa WM MOTYNPOAYKTa U
yepTeka o0111ero Buia 000py10BaHuUs.

[IpumepHbIEC TEMBI:

Pa3paboTka TeXHOJOTUH MOTYUYEHUSI A30THON KUCIOThI

Pa3paboTka TeXHOIOTHH MOIyYeHUS HeynmapeHHOU (HOochOpHOM KHCIOTHI
Pa3paboTka TeXHOJOrUH MOTyYeHUs! ymapeHHOH (HOChHOPHON KUCIOTHI
Pa3paboTka TEXHOJOTUH MOTYUYEHUSI KAYCTUUECKON COJIbI

Pa3paboTka TEXHOJOTUH MOTYYEHUS KaAJIbLIUHUPOBAHHOM COIbI
Pa3paboTka TEXHOIOTHH MOIYYEHUS CEPHON KUCIOTHI

Pa3paboTka TeXHOIOIMH MOTYYEHHUs aMMHUaKa

Pa3paboTka TEXHOIOTHH MOJIYyYEHHUS CEPbI

©ooNO O WNRE

Pa3paboTka TeXHOJOTHH MTOTYICHUSI aMMHUAYHOW CEITUTPHI
10.Pa3paboTka TeXHOIOTUH 00ECCOTUBAHUS BOIBI

OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzanusi ocBoeHUs JaHHOW IUCHUIUIMHBI OOECTIEUUBACTCS JTOCTYIOM KaXKJIOTO
oOyuarorerocsi kK 0azaMm JaHHbIX U OMOIMOTEYHBIM (DOHAAM, POPMUPYEMBIM IO TOITHOMY
MEPEYHIO TUCHUIUINH (MOIYJIei) OCHOBHOM oOpa3oBarensHOM mporpammel. B BUTU HUAY
MU®DU neincTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX ITPOBOAATCS 3aHATHS MO PA3JIMYHBIM
JUCHUIUIMHAM HampaBieHuss noarotoBku «XMTH», B ToM uucie U Kiacchl 00eCreYeHbI
JOCTYNOM K ceTu VHTEepHeT IJii CaMOCTOSATENIbHOW MOJTrOTOBKM CTyAeHTOB. Ha kadenpe
HMMEETCSl KOMITBIOTEPhI C BO3MOXKHOCTBIO Pa0OThI B CIIEHHUANIBHBIX MPOrpaMMax U AOCTyIa K
COBpPEMEHHBIM Tpo(deccHoHambHbIM 0a3aM JaHHBIX, WH(MOPMAIMOHHBIM CIPABOYHBIM U
MOMCKOBBIM CHUCTEMaM, K TaKMM Kak 0a3a JaHHBIX mepuoindeckux u3gaHuil. llempio mpu
9TOM SIBIIAETCS BBIPAOOTKA Yy CTYJACHTOB HAaBBIKOB W KOMIIETCHIIUH, MO3BOJISIONINX
CaMOCTOSTEIIHO BECTH MCCIIEI0OBATEILCKYIO0 U HAYIHO-TIEJarOTHYECKYIO padoTy.

[IpakTHyeckass MOATOTOBKA TMPH pealu3alvi y4eOHOW MUCIUIUIMHBI OpraHU3yeTCs
IyTeM MPOBEICHUS MPAKTUUECKUX 3aHITHH, TPEAYCMATPUBAIOIINX YIaCTHE 00YUYarOIIUXCS B
BBITIOJTHEHUH OTJICJIbHBIX AJIEMEHTOB palOT, CBS3aHHBIX ¢ Oyaymied mpodeccuoHaTbHON
NEATEIbHOCTBIO.

[IpakTrueckas MOATOTOBKA TAak)Ke BKJIIOYACT B ce0s 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpbIE  TPEAyCMaTpUBAIOT  Tepenady  y4eOHOM  mHpOpManuu  OOydYaroImuMCs,
HEOOXOAMMOM JJIsi  TIOCHEAYIOIIET0 BBIMOJHEHUS padoT, CBS3aHHBIX C Oymymiei
PO EeCCUOHATIBHOM S TENbHOCTHIO.



AyIuTOpHBIE 3aHSATHS TPOBOASATCA B BHJE JEKIMM ¢ wucnoias3oBanuem I[IK wu
KOMITBIOTEPHOT'O  TIPOEKTODPA,

ITPOBCACHUHA PacucCTOB.

PYKOBOJACTBOM HpCHOHaBaTGHCﬁ, C OKa3aHHuCM KOHCYJIBT&HI/Iﬁ H IIOMOIIHU IIpU IIOATOTOBKEC K

CamocrosTenbHas

NPAaKTHYECKUX 3aHATHUH,
paboTta

KOHTPOJIbHBIM pa60TaM, BBIINTOJIHCHUH JOMAIIHUX BaHaHHﬁ.

@DOHJT OIICHOYHBIX CPEACTB MO AUCIMIUIMHE OOECHeunBaEeT MNPOBEPKY OCBOCHUS
IUTAHUPYEMBIX PE3YyJIbTaTOB 00y4YeHUs (KOMIETCHIMM W WX WHIAUKATOPOB) IMOCPEACTBOM

(I)OHI[ OLCHOYHbBIX CPEACTB

CTYACHTOB

c wucnonb3oBanueM [IK mnpu

IIPOBOJUTCA

MEPOTPUATUNA TEKYIIET0, PyOSKHOTO U MPOMEKYTOUHOTO KOHTPOJIS [0 AUCIHUILIAHE.

Cas3p Mexny (popMUPYEMBIMUA KOMIETEHIUSMUA U (OpMaMH KOHTPOJISL UX OCBOCHUS

IIPEJICTaBJICHA B CIENYIOLIEH TabnuLe:

HaumenoBanune
KOHTPOJIUPYEMBIX
pasnenoB (TeMbl)

Ne
n/a

KOI[ 1 HAUMCHOBAHUC MHUKATOPA
JOCTHIXKCHUA KOMHCTCHHI/Iﬁ

HaunmenoBanue
OIIEHOYHOTO CPEJICTBA

BxonHoM KOHTPOJIb

1 | BxoaHoif KOHTPOJIb

Bomnpocsr BxoaHOro
KOHTPOJIsI (YCTHO)

ATTeCTaI_II/IH pa3aciioB, TCKYH_IPII;'I KOHTPOJIb YCIICBACMOCTU

1 TexHnomorna  a3oTHOU

KHCJIOTBI

Texnomorunsa
dbochopHOIT KHCTTOTHI

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

Otuer o nabopatopHoit
pabote (MMCbMEHHO)

Pemenue 3agau
(TUCBEMEHHO)

Tect (mUCHMEHHO)

2 TexHomorus CepHOU
KHCJIOTEI
TexHomoruss coler u
Imeno4e

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

Pemenue 3agau
(MMCHMEHHO)

Tect (mUCHMEHHO)

HpOMe)KYTOLIHaH aTTeCTanusAa

1 | Dk3amen

I1K-1, TIK-3, [1IK-7, T1K-8, T1K-12

Tect (mUCHMEHHO)

HepequL OCHOBHBIX ITOKa3aTesei OLICHKN PE3YJIbTAaTOB, 3JICMCHTOB ITPAKTHYCCKOI'O

OIIBITA,
MPOMEXKYTOUYHOMN aTTECTALUU

3HAHUM M YMEHHI,

noajickalmux BXOJHOMY,

TEKyIIEMY KOHTPOJI U

Ne HaunmenoBanue

- KOHTPOJIUPYEMBIX

/I ponpy!
pas3zesnos (TEMBbI)

KO,Z[ 1 HAUMCHOBAHUC MHIHUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

Pe3y.]'IBTaTBI 06y‘leHHﬂ 110
JUCHHUIIIINHE

Bxo1HOM KOHTPOJIb

1 ‘ Bxo/1HOM KOHTPOJIb

ATTCCTaI_II/ISI pasaciios, TCKyn.[Hﬁ KOHTPOJIb YCIICBACMOCTH

TexHomorud  a3o0THOU

KHCJIOTBI

3-ITK-1, V-TIK-1, B-TTK-1,
3-TTK-3, V-TIK-3, B-TIK-3,

Texnomorus
(bochopHON KUCIIOTHI

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

3HaeT NOHATHE
MUHEpAJIbHBIX yI00peHHi,
MHUKPOYIOOpEHHH,
3HAYEHUS MUTATEIbHBIX
2JIEMEHTOB JJIs1 PACTEHUH,
TEXHOJIOTHIO MOJTYYEHUSI




aMMHAYHOM CEJTUTPBHI,
kapOamunia, cynbdara
aAMMOHWUSI, )KUJKHX a30THBIX
yIOOpEeHUH, TEXHOJIOTHIO
nonyyeHus GocopHbIX
ynoopenuit, hochopHoit
KHCJIOTBI, KOPMOBBIX
tdhocdaros

Biageer meronukoi
KJaccuukanuu
MUHEPAIBHBIX YA0OpEHHI,
KayeCTBEHHBIM U
KOJINYECTBEHHBIM aHAIU30M
MUHEPAIBHBIX YA0O0pEHH

YMeeT ucnonbp30BaTh
CIIpaBOYHbBIC MAaTEPUAIIBI U
pacueTHbIe (hopMyIia s
COCTaBJICHUS
MaTepuaibHbIX 0aJaHCOB B
IIPOU3BOJICTBE
MUHEPATBHBIX YI0OpEeHHI

Texuomorus
KHUCJIOTBI

CEepHOM

TexHonorus cojien u
menoyei

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 TEXHOJIOTHUIO
HOJTYYCHUST KATMUHBIX
yI0OpeHUH, KOMILIEKCHBIX
yInoOpeHui,
KaJTbIIUHUPOBAHHOW COJBI U
KayCTHUECKOH COJIBI

Bmaneetr meTommkon
pacuera npou3BOJICTBA
amMmodoca

YMeer ncnonb3oBarb
CIIPaBOYHbBIEC MaTePUATBI U
pacueTHble popmyna Uit
COCTaBJICHUS
MaTepuaIbHbIX 0aTaHCOB B
IPOM3BOJICTBE
KOMIUIEKCHBIX YI0OpEHHA

JK3aMeH JleMOHCTpHUpYET OCHOBHBIE
3HAHUS U YMEHHUS B
TIK-1, TIK-3, TIK-7, TIK-8, TIK-12 M
COOTBETCTBUH C pa3fiesiaMu
1, 2.
OueHouHble cpeacTBa
No Haumenosanue [IpencraBnenue
. /;1 OLICHOYHOI'O KpaTkast xapakTepucTHKa OLIEHOYHOT'O CPEICTBA | OLIEHOYHOI'O CPEJCTBA B
Cpe/cTBa bonme
1 | BxoaHoit CpenctBo  KOHTpOJs,, OpraHM30BaHHOE  Kak | YCTHBIN ompoc - YO
KOHTPOJIb creruanbHas Oecena npenojaBaTens C
00y4aromuMcsl Ha TeMbl, CBA3aHHbIE C U3y4yaeMOn
JTUCIUIUIMHOM, M pPacCUMTAaHHOE Ha BBISICHEHHE
o0Bpema 3HaAHUUN oOyuJatomierocs 1o




OTpe/IeIECHHOMY pa3zieny, TeMe, MpolieMe U T.1.

2 | Otuer no TexHuueckoe CpeacTBo, KOTopoe MokeT ObITh | JlaboparopHas paboTa -
a0OpaTOpPHOW | UCIIOB30BAHO [IJII KOHTPOJS MpuoOpeTeHHbIX | JIP
pabore CTYACHTOM TpO(eCCHOHANBHBIX HAaBBIKOB U
yMEHHH o YIIPABIICHUIO KOHKPETHBIM
MaTepHAIbLHBIM 00BEKTOM.
3 | Ilpaktnueckoe | Pemenne 3a1a4 peKOHCTPYKTHBHOTO YPOBHS, Pemenne 3ama4 - 31
3aHATHE MO3BOJISIOIINE OLEHUBATH U TUAaTHOCTUPOBATH

YMEHUS CHHTE3UPOBaTh, aHAJTU3UPOBATh,
000011aTh (paKTHUECKUI U TEOPETUUECKUN
MarepHai ¢ (GOpMyJIUPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IPUYMHHO-
CJICZICTBEHHBIX CBSA3EH.

4 | Tecr Cucrema CTaHJapTU3UPOBAHHBIX 3amanuii, | Tectsr - T
NO3BOJISIIOIAS  ABTOMATH3UPOBATh  IPOLELYPY
U3MEPEHMsI  YpPOBHS  3HAHMUW W YMEHHH
00yyJaromnierocs.

Mertoguyeckue Marepualibl, ONPEACISIIOIIME MPOUEAYyphl OLICHUBAHUS 3HAHUU,
YMEHHU, BIaJeHUN U (UIIK) ONbITA JEATEIbHOCTH, XapaKTEPU3YIOIIUX dTarbl (POPMUPOBAHUS
KOMITETEHIIUM.

Bonpocsi BxogHoro kouTpoJs (YO):

1.®ocdop B ipupoae
2.Ilomydenue u cBorictBa dochopa
3.0xcupl 1 kuciaoThl hochopa
4.CpoiicTBa Kajus
5.CBoiicTBa KaJIBITHUS
6.XumMudeckas TEXHOJIOTHUS U €€ KiacCUupUKaIus
7 IlpuHuuIbl 00oraleHus ChIpbs
8.Knaccudukamnuss XuMUYECKUX PEAKIUH, JIEKAITUX B OCHOBE MPOMBIIIJIEHHBIX XUMHKO-
TEXHOJOTUYECKUX MPOLIECCOB
9.CymHocTh Katanu3a. Bumbl KaTaTuTHYECKUX MPOIECCOB
10. XuMUKO-TEXHOJOTUYECKAS] CUCTEMA

Bonpocsl 111 oTyera mo jgadoparopHoi padore Nel:
1. ComocraBbTe MaccoBble noiu a3ora B cieayronmx ynoOperusx: NaNOsz, (NH4),SOy,
NH4NO;. Kakoe u3 3tux ymoOpeHuii MokeT ObITh Ha3BaHO BBICOKOKOHIICHTPHUPOBAHHBIM?
KakoBo 3x0oHOMHYECKOE TPEUMYIIECTBO ATHX YAOOPECHHIA.
2. Ompenenute MacCoOBYIO JIOJII0 MUTATEIBHBIX AJIEMEHTOB: a) B ABOWHOM cymnepdocdare,
CUHTAs €r0 YUCThIM AUTUAPOoopTOdhochaTom; 0) B YUCTOM XJIOPUJIC KAJIHS; B) B CHJIbBUHHTE,
coaepxkamem 28 % KCI, ocransroe — NaCl.
3. Ilouemy Hekotopeie ¢ochopHbie yA00pEeHHs, BHECEHHBbIC B IIOYBY, COXPAHSIOT
MUTATEIIbHYIO IIEHHOCTh B TEUYCHUE HECKOJBKHX JIET, a KaJUiHbIe YAOOpEHUs] HYKHO
BHOCHTH B TTIOYBY €XKETOJTHO.
4. OxapakTepu3yiTe pojib OCHOBHBIX NUTATENbHbIX 351eMeHTOB (N, P, K) B xu3HM pacTeHuit
Y KaK OHU MOCTYNAOT K PACTEHUSIM.
5. 1o xakuM mpu3HAKaM KJIACCU(PUITUPYIOT MUHEPATbHBIE YI00peHUs?



Bonpocsl 17151 oTyera mo jJadoparopHoi padore Ne2:
1. Kakue BuIbI MUHEPATIbHBIX YAOOPEHUH BBITyCKatOTCA B I'. banakoBo?
2. Ilouemy B mocnenHee BpeMsl 10BOJIBHO YacTo A00aBisitoT B ynoopenus CaCOz u MgCO3?
Kaxoii peakiueit 0OHapy>KHUBarOT 3Ty IpUMeECh KapOOHATOB?
3. B kakux hopmax MOKET HAXOIUTHCSA a30T B MUHEPAIbHBIX YAOOPEHUAX?
4. C xaKoil 1eJbI0 TPOBOIST UCIIBITAHUS yI0OPEHUI Ha PAaCTBOPUMOCTD?
5. Kakoil kaTHOH MOXHO OTKpBITH C IOMOIIBI €AKOoro Harpa? Kakue MuHepasbHbIE
yI0OpeHHusl ero cojepxxar?
Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore Ne3:
1.C kako# 1enbio IPUMEHSIOT U3BECTKOBBIC y100pEeHMUS?
2. Ilepeuncnure OCHOBHBIE BU/IbI U3BECTKOBBIX YAOOPEHHUIA.
3. Kakue wu3BecTKOBbIE yMOOpEHHUS HENb3sS CMEIIMBAaTh C a30THBIMU YAOOPEHUAMU H
noyemy?
4. Otxompl KakuxX TMPOU3BOJACTB MOTYT HCIOJb30BaThCs B KayeCTBE H3BECTKOBBIX
yaoOpeHuii?
5. Cnoco6 noxydenus xxeHon u3Bectu. Ilpusectu peaxiuto.
Bomnpocs! Ajs1 oTyeTa mo JadoparopHoii padore Ne4:
1. [Tepeuncnure ocHOBHBIE BUIBI (HOCHOPHBIX M KOMIUIEKCHBIX MUHEPAJIbHBIX yIO0OpEHH Ha
ocHoBe (ochopa?
2. KakuM MeTo10M niepepaboTku mpupoaHbIX ¢hocdaTtoB noiyqaroT pochopuTHyo MyKy?
3. K xakoMy BUly IO paCTBOPUMOCTH OTHOCAT POCHOPUTHYIO MYKY?
4. Kakue OCHOBHBIE TMapaMeTpbl KadecTBa MPEABSABISAIOT K TOTOBOMY HPOIYKTY
(bochoputHoit myke)?
5. Bnusnaue pochopuTHOit MyKH Ha YPOKAHHOCTb.
Bonpocs 1151 oTyeTa mo JadoparopHoi padore NeS:
1. Ilepeuncnure ocHOBHBIE BUBI (HOCHOPHBIX M KOMIUIEKCHBIX MUHEPAJIbHBIX yI0OpEHHI Ha
ocHoBe (ochopa?
2. KakuM MeTo10M niepepaboTku pupoiHbIX (hocdaToB noiyqaroT pochopuTHyO MyKy?
3. K kakoMy BUy 110 paCTBOPUMOCTH OTHOCST cynepdocdarsi?
4. Bnusinue ¢ochoputHoit Myku u cynepdocdaTroB Ha ypOKaTHOCTD.
5. 3anummre peakuuu 0opa3oBaHus IpocToro cynepdocdara
Bonipocsl aJ1s1 oTyeTa mo JadopaTopHoii padore Ne6:
1. U3 kakoro chIphs MOMy4ar0T GOCHOPHYIO KHCIOTY?
2. Bunbl hochopHOI KUCITOTHI.
3. OxapakTepu3yiiTe ciocoObl MOIYYEHHUS IKCTPAKIUOHHON (POCPOPHOIl KUCTOTHI.
4. Yem otnmyaercs Tepmuueckas (ochopHas KUCIOTa OT IKCTPAKUMOHHOU (ocdopHoit
kuciotel? [IpuMmeHeHne TepMudeckoi GochOpHON KUCIOTHI.
5. [lpuBeaute peakiuio pasnoxkenus Gocdara cmechio cepHoit U HochOpPHON KUCIOT
3amayu 1J19 BBINOJIHEHUS] MPAKTHYECKUX 3aAHATHIA:
1.IIpoBecTH pacueT MaTepHATLHOTO OalaHCa AMMHAYHON CETUTPHI
2.I1poBecTtu pacuer MaTepralibHOTO OanaHca kapObamuaa



3.IIpoBectu pacueT MarepuabHOTO OanaHca cyibdara aMMOHHS
4 ITpoBecTu pacyeT MaTepuaabHOro 0ajgaHca npocroro cynepdocdara
5.IIpoBecTtu pacyeT MaTepuaibHOTO OajgaHca JBOMHOTO cyrnepdocdara
6.IIpoBecTr pacueT MaTepraIbHOTO OagaHca SKCTPAKITMOHHON PochHOpHOI KUCTOTHI
7 IlpoBectu pacueT MarepraibHOro OajgaHca aMModoca
8.IIpoBectn pacueT MaTepHaIBHOTO OajaHca TMAMMOHUTPOPOCKH
TectoBble 3a1anus:

Bapuant Nel
1. I[Ipu B3anMOJEHCTBUU KaKUX BEIIECTB 00pa3yeTcs cylb(ar aMMOHUS?
a) 2NHj3 (ra3) + H,SO4 (x);
0) NH; (ra3) + NH;OH (r);
B) NH; (ra3) + CO; (1);
r) 2NH4OH (ra3) + H,SO, (k).
BapuanTt Ne2

1. Kak Ha3bIBaeTcst cioco0 MoaydeHUs! SKCTPAKIIMOHHON (POChHOPHOM KUCIOTHI, B pe3ybTare
KOTOpOTO CcyibdaT Kanbius ocaxkaaercs B Bujge CaSO,40,5H,07?
a) MOJYTUAPATHBIH,
0) aHTUAPUTHBII;
B) TUTUPATHBIN.
BapuanTt Nel
2. IIpu momydennn mpoctoro cynepdocdara Ha IEPBOUN CTAAUHA CKOJIBKO MTPOIICHTOB anaTuTa
pearupyer ¢ CEpHOM KUCIOTOM?
a) 30;
0) 70;
B) 100;
r) 10.
Bapuant Ne2
2. Tlpocteie (omHoctoponHue) Gochopusie yaoOpeHuss u  KopMmoBblie  (ocdars
MPECTABISAIOT COOOM
a) KanueBbie cou PochOpHON KUCITIOTHI;
0) HaTtpueBbie conu PochOpHON KUCTOTHI;
B) KaJibIlieBbIe coln (hOCPOPHOU KUCITOTHI,
T') KQJIBIHEBBIE COMA (PTOPOBOAOPOTHOM KHUCITIOTHI.
BapuanTt Nel
3. Kakasi KoHIIEHTpalus CepHON KUCIIOTHI MOJJEPKUBACTCS B HIDKHEW yacTu ckpyOOepa 4
IIPY MPOU3BOCTBE Cylib(ara aMMOHHMSI U3 KOKCOBOTO Ta3a OeccarypaTropHbIM METOI0M?
a) 10-12%;
0) 5-6%;
B) 3-4%);
r) 1-2%.



Bapuant Ne2
3. Kaxkoii(ue) npoaykt(bl) 00pa3ye(r0)Tcsi Ha BTOPOM CTaJnK CUHTE3a KapOamuaa?
a) kapboMar aMMOHHS,
0) kapbamu U BOJA;
B) TUJPOKCHU] aMMOHUS;
') KapOoMar aMMOHHUS U BOJIA.
BapuanTt Nel
4. Craau TEXHOJOTHYECKOTO TMpoIlecca — KPYIMHOE APOOJIEHUE PYyIbl, CYIIKa, MEIKOe
(cpennee) npobiieHre, TOHKOE U3METBFYEHUE, COPTUPOBKA YACTHIL 110 pPa3Mepy — OTHOCSTCS K
TEXHOJIOTUH MOJIyYCHHUSI
a) mpocTtoro cynepdocdara,;
0) hocdopuTHOIt MyKH;
B) nBOMHOTO cynepdocdara;
r) pochOopHOI KUCITOTHI.
Bapuant Ne2
4. 3aKIIIOYUTENBHON CTauel B IPOU3BOJICTBE KUAKUX ynoopenuit KAC siisiercs:
a) HEeWTpaiau3alus a30THOW KHUCIOThl aMMHAKOM C TOJyY€HHEM PacTBOPOB aMMOHUIHOM
CEJIUTPHI;
0) Bemapka pactBopoB NH4NO; no xornentpanuu 70-80%;
B) BBINTapKa pacTBOPOB kKapOamua 1o koHIeHTpanuu 75-80%;
I') CMEIICHHE KOHIIEHTPUPOBAHHBIX PACTBOPOB AMMOHUHHOM CETUTPHI U KapOamHuIa.
BapuanTt Nel
5. K npocteim dochopHbIM y1oOpeHUsM OTHOCSTCS:
a) ammo@doc, MPOCTON U JBOIHOM cynepdocdarTsi;
0) pocdoputHas myka, cynbhoammodoc;
B) aMMHUa4Hasl CEJIMTPa, IPOCTON U ABOMHOM cynepdocdarsr;
r) pochoputHas Mmyka, IpoCTOM U ABOMHOMU cynepdocdarsl.

Bapuant Ne2
5. ®opmyna cynbdara aMMOHHUS -
a) NH;NOg;
6) CO(NH,)2;
B) (NH,4),SO,;
r) NH;NO3-nNH3-mH,0.
Bapuant Nel

6. B TexHonmormu moiydeHHsl mpocToro cymnepdocdara yeM TO3UPYETCS amaTHTOBBIN
KOHIICHTPAT B ITHEKOBBIA CMECHUTEITH?

a) IIeJIEBBIM PaCcXOAOMEPOM,;

0) BECOBBIM J103aTOPOM;

B) 00OBEMHBIM JI03aTOPOM,;

I') ICHTOYHBIM TPAHCIIOPTEPOM.



Bapuant Ne2
6. YnoOpeHus, coaepkallyie B CBOEM COCTaBE COeMHEHUs Oopa, Meau, MoIUOIeHa, IMHKA,
KoOabpTa U Mapratiia B HeOOJIbIIIOM KOJMYECTBE, HA3bIBAIOTCS
a) MUKPOYI00pEHUSIMH;
0) MaKpOyIOOpECHUSIMHU;
B) COJIECO/ICPKAIIUMU YI0OPEHUSIMU;
') METAJUICOAEPKAIUMU YIOOPECHUSIMU.
Bapuant Nel
7. Kakoii(ue) mpoaykT(bl) 00pa3ye(r0)Tcsi Ha MepBOM CTaIMKM CUHTE3a KapOamua?
a) kKapboMar aMMOHHS,
0) kapbamu;
B) TUJPOKCHUJ aMMOHUS;
) KapOoMar aMMOHHUS U BOJIA.
Bapuant Ne2
7. Craguy TEXHOJOTHYECKOTO TMpollecca — CMEIIeHHe u3MelbueHHOro (ocdara ¢ cepHOit
KHCIJIOTOM, 3aTBepjieBaHue cynepdocdaTHOM Myblbl B KaMepax, Ao3peBanue cynepdocdara
Ha CKJIaJIe, HeUTpalu3aius U rpaHyIMPOBAHUE — OTHOCSTCS K TEXHOJIOTUU TTOTYICHUS
a) mpocTtoro cynepdocdara,;
0) pochoputHOit MyKH;
B) nBOMHOTO cynepdocdara;
r) pochOopHOI KUCITOTHI.

Bapuant Nel
8. Kakoe kommuectBo NH4H,PO, conepxxurcs B ammodoce?
a) 10 %;
0) 50 %;
B) 100 %;
r) 90 %.

Bapuant Ne2
8. Kakoit snmemenT B kommuectBe 1,6% BXOOWUT B COCTAaB PAaCTEHHM M BaXXHYIO DPOJb B
IbIXaHUU U Pa3MHOXKEHUU PACTECHUM?
a) cepa;
0) Kanuii;
B) pocop;
I) a30T.
Bapuant Nel
9. Yto nmornonaroT JUCThI PACTEHUN?
a) Biary;
0) BOIOPO M3 BO3/YyXa,;
B) IMOKCHU/I YITIEPOJa U3 BO3AYXa,;
') BOJAOPOJ U3 BJIarH.



Bapuant Ne2
9. Kakas conb hocopHOl KUCTOTHI UCTIOIB3YETCS AJIs1 yMSITUEHUS BOABI?
a) docdar kanbIus;
0) ¢pocdar ammoHUS;
B) docdar HaTpus;
r) hocdar xanwus.
BapuanTt Nel
10. Kak Ha3wiBaeTcs cmoco0 TMOJYy4YeHHUS SKCTPAKIMOHHOM (ochopHOM KHUCIOTHI, B
pe3ysbTare KoToporo cynbgar Kaibius ocaxaaercs B Bujge CaSO,-2H,0?
a) MOJYTUAPATHBIH;
0) aHTUJIPUTHBIN;
B) TUTUJPATHBIMN.
Bapuant Ne2
10. B TexHONOTHH MONTy4YEeHUS TPOCTOTO cynepdocdara kakas Temneparypa TOIOYHBIX Ta30B
MOJIIEPKUBAETCS B OapabaHHOM CylIWIKe Ha BXojie?
a) 110-120°C;
0) 60-65°C;
B) 200-220°C;
r) 600-650°C.
BapuanTt Nel
11. Kakas comb QochopHON KHUCIOTHI HMCHONB3YETCS ISl MPOM3BOACTBA YIOOpEHUIA,
MIPOTHUBOIIOKAPHBIX CPEICTB, KOPMOBBIX CPENICTB U KyJIBTUBUPOBAHUS JPOXIKEH?
a) gocdar KaabIus;
0) ¢pocdar ammoHMS;
B) hocdar HaTpus,
r) pocdar kanus.
Bapuant Ne2
11. IIpu nomydyenun ¢GocHOpUTHOM MYKHM B KaKOM amnmapare MPOMCXOJUT TOHKOE
m3mensaeHue pochopura?
a) B IapOBOU MEJBHULIE;
0) B MOJIOTKOBOM JIPOOMIIKE;
B) B BO3AYIIHOM CEMapaTope;
T') B CYIIHJIBHOM OapabaHe.

Bapuant Nel
12. ®opmyna aMMUAYHOM CETTUTPHI -
a) NH;NOg;
6) CO(NHy).;
B) (NH,4),SOy;
r) NH;NO3-nNH3-mH,0.
Bapuant Ne2

12. Kakoe xomuuectBo (NH,4),HPO, conepxutcs B ammodoce?



a) 10 %;
6) 50 %;
B) 100 %;
r) 90 %.
Bapuant Nel
13. ®opmyna nanroerHuTa
a) KClI,
0) KCI-MgCl,-6H,0;
B) KCI-MgSO,-3H,0;
r) K;SO,42MgS0O,.
Bapuant Ne2
13. Kakasi koHIIEHTpalusi CEpHOM KUCIOTHI MOIJIEPKUBACTCSI B BEPXHEHN YyacTu ckpyOOepa 4
IIPU NPOU3BOACTBE Cylib(ara aMMOHHSI U3 KOKCOBOTO Ta3a OeccarypaTopHbIM METOJIOM?
a) 10-12%j;
0) 5-6%;
B) 3-4%);
r) 1-2%.
BapuanTt Nel
14. VYnobpenus, y KOTOpbIX (PochopHbIE COCIMHEHUS PacTBOPAIOTCA B 2%-OM pacTBope
JMMOHHOM KUCJIOTBI, HA3bIBAIOTCS
a) IMMOHHOPACTBOPUMBIMH;
0) UUTPATHOPACTBOPUMBIMU;
B) MaJIOPACTBOPUMBIMHU;
') BOJOPACTBOPUMBIMHU.

Bapuant Ne2
14. ®opmyna meHuTa
a) KClI,
0) KCI-MgCl,-6H,0;
B) K,S04-MgSO,-6H,0;
r) K;SO,42MgSO,.
BapuanTt Nel

15. Kakoit snemeHnT B kKoiamdectBe 15,5-18% BXoauT B cocTaB OEIKOB, KOTOPHIE B CBOIO
ouepe/lb SBJISIOTCS OCHOBOM JKMBOM TKaHU?
a) pocdop;
0) Kanuii;
B) cepa;
T) a30T.
Bapuant Ne2
15. VYnobOpenusi, y KOTOpbIX coemuHeHus ¢ocdopa pacTBOPUMBI B aMMHUAYHOM pPaCTBOPE
JTUMOHHOKHUCJIOTO aMMOHHUS, Ha3bIBAIOTCS
a) IMMOHHOPACTBOPUMBIMH;



0) HUTPATHOPACTBOPHUMBIMH;

B) MaJOpacTBOPUMBIMHU;

I') BOJJOPACTBOPUMBIMH.

OHeHI/IBaﬂl/Ie CTYACHTA IIPHU 3alIUTE KYPCOBOI'0 MMPOCKTA MO TNCHUIIIMHE
«TexHoJ10rusi 0CHOBHOI'O HEOPraHNIE€CKOro CHHTE3a»:

banbl
(utoroBoit OcBoenue
PEUTHHIOBOM | KOMIETEeHIUii Tpedosanust K sHaHusM
OIICHKH )
100-85 [IponBunyThIli | Pemenuss 3amad  JIOTMYHBI, JIOKa3aTeNbHBI W JIEMOHCTPUPYIOT
YpOBEHB AQHAJTUTHYECKUE U TBOPUECKUE CTIOCOOHOCTH CTYACHTA.
OTBeThl HAa TOCTABJICHHBIE BONPOCHI MOJHBIE, YETKHUE U Pa3BEPHYTHIC.
84-70 Cpennuit [Ipu pemenun 3amad  JONYIIEHBl HE3HAYUTENIbHBIC  OLIMOKH,
YpOBEHBb WCIIPABIIEHHBIE C TIOMOIIIBIO «HABOSAIINX) BOMPOCOB MPEmoaBaTels.
JlaroTcsi TIOJIHBIE OTBETHI Ha TIOCTaBIICHHBIC BOMPOCHL. [lokazaHo
YMEHHE BBIACIATh TPUUNHHO-CIICICTBEHHBIE CBS3U.
69-60 bazoBsrii Jloruka v TOCIeJ0BaTEIbHOCTD B PEIICHUH 33/1a4 UMEIOT HapyIICHUSI.
YpOBEHBb OTBeThl Ha BOMPOCHI U PEIICHUS MOCTABJICHHBIX 3a/1a4 HEIOCTaTOYHO

moxHeie. B orBeTax OTCYTCTBYIOT BbIBOJBbI.

Crynent, monyuuBiiui meHee 60% OT MakCHUMaBHOTO 0Oajuia 3a pa3iaei AUCIUTLIAHbI

HJIN IIPOMCIKYTOYHYIO aTTCCTALlUIO, CHUTACTCS HEATTCCTOBAHHBIM 110 I[&HHOfI JUCHUITIINHE.

OnenuBanue CTYACHTA HAa IK3aMCHE N0 NTUCHUIIJIUHE
«TexHoJ10rusi 0CHOBHOI'O HECOPraHNIE€CKOro CHHTE3a»:

baJuiel
(utoroBoit OcBoenne
. . N TpeboBanus Kk 3HAHUAM
PENTUHIOBOM | KOMIIETCHIIUH
OLIEHKN)
100-85 IIponBunyThIil | OTBETHI HA NTOCTABJIEHHBIE BOIIPOCHI MOJIHBIE, YETKHE U Pa3BEPHYTHIE.
YpOBEHb Pemenust 3amad  JIOTMYHBI, JOKa3aTelbHbl U JIEMOHCTPUPYIOT
AHAJTUTHYECKUE U TBOPUECKUE CIIOCOOHOCTH CTYACHTA.
84-70 Cpennnii JlaroTcst TOJIHBIE OTBETHI HA IIOCTABJICHHBIE BONpPOCHL. IlokazaHo
YPOBEHBb YMEHME BBIIEIATH INPUYUHHO-CIEACTBEHHbIE CBs3U. [lpu pemienun
3aJa4  JIOMYIIEHbl HE3HAYMTEIbHbIE OIIMOKM, HCIpPABICHHBIE C
MIOMOUIBIO «HABOSIINX» BOIIPOCOB MPENOIaBaATENS.
69-60 basosbiit OTBeThl Ha BOIIPOCHI U PELICHUS IOCTABJICHHBIX 3a/lad HEIOCTATOYHO
YpOBEHb nosiHble. Jlormka M mociaenoBaTENbHOCTh B PELIEHUH 337ad HUMEIOT
HapylleHus. B oTBeTax OTCyTCTBYIOT BBIBOJIBL.

Crynent, nonyuuBiiui meHee 60% OT MakcUMabHOTO Oasuia 3a pa3iaen AUCIUTLIUHBI
WJTU TIPOMEKYTOUHYIO aTTECTAIUIO, CUUTACTCS HEATTECTOBAHHBIM 10 IAHHOW TUCIUILIMHE.
HToroBas olieHKa BBICTABIISETCS IMMyTEeM MepeBoa HaOpaHHBIX 0aJlJIOB B COOTBETCTBUU

CO CIIEAYIOIIeH TaOIuIIei:

O1ieHKa 110 5-0aJUILHOM IIKajle GO GO e e ST Oneunka ECTS
DK3aMEH
5 — «omauunoy 90-100 A
4 — «xopouio» 85-89 B
75-84 C




70-74
D

3—«o » 65-69
(VOOBNIeMEOPUMENbHO 50-64 £
2 — «Hey0081emBoOPUMENbHOY Menee 60 F

YuebHO-MeTOAUYEeCKOe U HHPOPMAIITMOHHOE o0ecriedeHue Y4eOHOM TUCIUTIIUHbI
OcHoBHas 1uTeparypa:

1. AxmeroB T.I'., Byceirun B.M., Taiicun JL.I'., AxmeroBa P.T. Xumwnueckas
TEXHOJIOTHS HEOPraHUYeCKUX BellecTB: yueoHoe nmocodue. - CII6 : M3nmaTenbcTBo «JlaHby,
2019. - 452 ¢. — Pesxxum npoctyma: https://e.lanbook.com/book/119611

2.bynanoBa T. B. CoBpeMeHHbIE acTIEKThl XUMUYECKON TEXHOJIOTMU HEOPTaHUYECKUX
BemecTB : yueOHoe mocodue / T. B. bynanoma, }O. P. I'muusarymnuna. — Kemeposo :

Ky3s['TY umenu T.D. I'opbauesa, 2020. — 64 c. - Jlaup : 31€KTpOHHO-OUOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/163557
JlononHuTenbHas JIUTEpPATYpA:

3. Mocksuue 1O.A., I'puropuyeBa A.K., IlaBmoB O.C. Teoperndyeckue OCHOBBI
XUMHUYECKON TexHoJioruu: yuyeoHoe nocobue. - CII6 : M3natensctBo «Jlanby, 2020. - 272
c. — Pexxum moctyma: https://e.lanbook.com/book/164717

4. JleonoBuu A. A. OCHOBBI HayYHBIX HCCICAOBAHHUM : yuyeOHUK Uil By30B / A. A.

JleonoBuu, A. B. lllenoymoB. — 2-e¢ u3z., nepepad. u gomn. — Cankt-IlerepOypr : Jlans,
2021. — 124 c. - Jlamp : DdnekTpoHHO-OMOmMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/183147

5. 3y6oBa H.I'. Knaccudukanus MuHepallbHbIX YI100peHuil / MeToaudeckue yKka3aHus
K BBITIOJTHEHHIO J1abopaTopHbixX pad. Ampobanus, 2020.

6. 3yboBa H.I'. KauecTBeHHbIN aHaIM3 MHUHEpAIbHBIX yaA0OpeHui / MeTonuueckue
yKa3aHus K BBIOJIHEHHIO JTJabopaTopHbIX pad. Ampoodanus, 2020.

7. 3y6oBa H.I'. KonmnuecTBeHHBIN aHaIU3 U3BECTKOBBIX ya00peHuit / Metoanueckue
yKa3aHus K BBIOJIHEHUIO J1abopaTopHbIX pad. Anpodauus, 2020.

8.3yooBa H.I'. Amnanu3 ¢ocharHoii MykH W amaTHTOBOTO KOHIIGHTpara [
Metoauueckue yka3aHus K BBITIOJIHEHUIO JTJa0opaTopHbIX pad. Anpobdartus, 2020.

9. 3y6oBa H.I'. TpunoHomeTpuueckuii MeTOJ aHaim3a ABoWHOro cymnepdocdara /
Meroanueckue yka3zaHus K BBIMTOJHEHUIO JabopaTopHbIX pad. Anpobarws, 2020.

10. 3y6oBa H.I'. Ananus cmecu dochopHoit u cepHor Kuciotr / Meronuueckue
yKa3aHus K BBIOJIHEHUIO J1a0opaTopHbIX pad. Anpoodanus, 2020.

11. 3y6oBa H.I'. TexHONOTHYECKHE PACUCTHI B MPOM3BOJCTBE aMMHUAYHOUW CEUTPHI /
Meroanueckue ykazaHus K BBIIOJHEHUIO MTpaKTUYECKUX padboT. Anpobarus, 2020.

12. 3yooBa H.I'. TexHomormyeckue pacueTbl B IPOU3BOJACTBE KapOamuma  /
Meroanueckue yka3zaHus K BBIMOJTHEHUIO TPaKTUYeCKux padboT. Anpobarus, 2020.

13. 3ybosa H.I'. TexHomoruueckue pacdeTsl B MPOM3BOJACTBE CyibhaTa aMMOHHS /
Meroanueckue yka3zaHus K BBIMTOJTHEHUIO MTPaKTUYECKuX padboT. Anpobarus, 2020.

14, 3yb6oa H.I'. Texuomormueckue pacueThl B MPOU3BOJCTBE MPOCTOTO
cynepdochara / Meroauueckue yKa3zaHHS K BBIMNOJHEHHIO MPAKTUYECKUX PadoT.
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Anpob6arus, 2020.

15. 3yb6osa H.I'. TexHonmoruueckue pacyeTbl B MPOU3BOACTBE JBOHHOIO
cyneppocara / Meronuueckre yKazaHUS K BBIIIOJIHEHHUIO TMPAKTHUYECKUX PpaloT.
Anpob6arus, 2020.

16. 3y6oBa H.I'. TexHomoruueckue pacyeTbl B MPOHU3BOACTBE SKCTPAKLIMOHHOMN
dbocdopHoii kucnoTel / MeToauueckne yKa3aHHWsl K BBIMOJHEHHUIO MPAKTUYECKUX padoT.
AmnpoGarus, 2020.

17. 3y6oa H.I'. TexHomoruyeckue pacueTbl B TPOHM3BOJACTBE ammodoca /
Metoanyeckue yKka3aHus K BBITOJHEHUIO MTpaKTHYeCKUX padbot. Anpobarus, 2020.

18. 3y6oBa H.I'. TexHomorn4eckue paciyersl B MPOU3BOJICTBE THAMMOHUTpOpocku /
Metoanyeckue yka3aHus K BBITOJHEHUIO MTPaKTHYeCKUX padot. Anpoobarus, 2020.

19. 3yboa H.I'. TexHosorus MUHEpAIbHBIX YAOOPEHMI, COJIEH H IIeJIOYel
/Metoanueckue ykazaHus K KypcoBoMy IpoekTy. banakoBo. Anpobanus, 2020.-16 c.

20. XKypuan «Ycnexu B XMMHUU U XUMHUYECKOW TEXHOJIOTHM». - Pexum moctyma:
https://e.lanbook.com/journal/2381

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

22. Kypnan «ToHkume XuUMHUYECKHE TeXHOJOTUM». - Pexum pocryna:
https://e.lanbook.com/journal/2361

IIporpammHoe o0ecnieuenue u UHTEepHET-pecypcehI:
[Ipomecc peanmzanuu 00pa3o0BaTENbHOM MIPOTrpaMMbl OOECIEUEH HEOO0XOIUMbBIM
KOMILJIEKTOM JIMIICH3MOHHOTO MPOTPAMMHOI0 00€CTICUCHHUS.

MartepuaJIbHO-TeXHHYECKOe o0ecneuyeHne y4eOHOM TUCIUIIIMHBI
JlekLIMOHHBIE  3aHATUS  MPOBONATCS B CIELHUAIM3UPOBAHHBIX  AyAUTOPUSX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM 00OpyAoBaHUEeM. lIpakTuueckue 3aHSATHS TPOBOIATCSA B
ATUX K€ ayJUTOpUAX C TMOCEUIEHUEM JIabOpaTOpHil, OCHAIICHHBIX CTAHIAPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOE€KHBIX MPUOOPOB M YCTAHOBOK. MyJIbTUMEIUNHBIMI
Kypc JeKIuH, BUACO(PUIbMbI, MAKEThI U TUIAKaTHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUY J1JISl CTY/IeHTOB

1. Ykazanus 1715t poCIIylIuBaHUs JIEKIINI

Ilepen HayajaoM 3aHATHI BHUMATEJIIBHO O3HAKOMUTHCS C YYEOHBIM IIJIAHOM
MPOBEACHUS JICKIIMI U CIIMCKOM PEKOMEHAO0BAHHOM JTUTEPATYPHI.

[Iepen mocemieHremM O4YEpPEHOW JIEKIMU OCBEXHUTHh B MAMSTH OCHOBHBIE KOHIICTIIAU
MPOMACHHOTO paHee MaTepuana. IloAroToBHTH TpU  HEOOXOIUMOCTH  BOIPOCHI
npenoaBarento. He Hamo omacaTbes, 4To BOMPOCH MOTYT OBITH IPOCTHIMHU.

Ha nexnun ocHOBHOE BHHUMAaHHE CIIEAYET YACIATh HE (popMyliaM U MaTeMaTU4eCKUM
BBIKJIJIKaM, a COJICPKAHUIO U3YyUaeMbIX BOIIPOCOB, ONIPEACICHHUSAM 1 IOCTAHOBKAM 3a/1a4.

B mporecce u3ydeHHs JEKIIMOHHOTO Kypca HEOOXOIUMO IO BO3MOXHOCTH YacTo
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BO3BpAILATBECA K OCHOBHBIM TMOHSTHUSM M METOJaM pelIeHUs 3a1ad (37eCh BO3MOXKEH
BBIOOPOYHBII KOHTPOJIb 3HAHUN CTYIEHTOB).

XKenaTenbHO UCMONB30BATh KOHCIEKTHI JIEKIUI, B KOTOPBIX HCHOJIb3YETCS MPUHATAS
npenojaBareyeM cucteMa 0003HauYEHUH.

Jlist 6o1ee moapoOHOTO M3yYEHUS Kypca CleayeT padoTaTh C PEKOMEHIOBAHHBIMU
JTUTEPATYPHBIMU UICTOYHUKAMU U BHOBb MOSIBJISIONIMMUCS UCTOYHUKAMU.

2. YKa3aHus Ul y9acTHUs B TPAKTUUCCKUX 3aHITHIX

[lepenq mocemieHHEeM MPAKTUYECKOTO 3aHATHS  YSCHUTh TEMY 3aHSATUS U
CaMOCTOSTENIbHO U3YUYHUTh CBSI3aHHBIC C HEH MOHSTHS U METO/IbI PEIICHUS 3a/1a4.

[lepen pemeHuem 3a7ad akTUBHO Y4YacTBOBaTh B OOCYXKICHHHM C IpErojaBaTelieM
OCHOBHBIX TIOHSITH, CBSI3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHS.

B mpouecce pemeHus 3a1ad BECTU JTUCKYCCHIO C MPENOJABATENEM O NPABUIBHOCTU
MIPUMEHEHUSI METOJIOB UX PEILICHUS.

[To BO3MOXXHOCTH CaMOCTOSITEJIbHO JOBOJMUTH PEIICHUE MpeasiaraeMblx 3aaad [0
OKOHYATEIBLHOTO UTOTA.

B KOHIIE TPaKkTUYECKOTO 3aHATHS MPU HEOOXOJUMOCTH BBIACHUTH y TPEINOIaBaTess
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3ybTaThl BHITOIHEHHUS pab0OThl HEOOXOAUMO pacrevararh.

3. Yka3zaHus [Uisl BBIIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobmrogate  TpeOoBaHUS TEXHMKM O€30MacCHOCTH, I YEero MIpociayllaTh
HEO0XOIUMBIE PA3bsICHEHUSI O MPABUIIBHOCTH MOBEACHUS B JIAOOPaATOPUH.

Ilepen BbITIOTHEHUEM JTAOOPATOPHOI pabOTHI MPOBECTH CAMOCTOSITEILHO MOJTOTOBKY
K paboTe U3y4yuB OCHOBHBIE TEOPETUUYECKUE TIOJIOKEHHUS, 3HAHUE KOTOPHIX HEOOXOAMMO IS
OCMBICJIEHHOTO BBITIOJTHEHUS PAaOOTHI.

B nporecce BeimosHeHUsT pabOThI ClIEAyeT MOCTOSTHHO OOIIAThCS C MPENo aBaTeNIeM,
HE JIOIyCKas MO0 BO3MO>XHOCTH HEMPABUIIbHBIX JICHCTBUH.

OcHOBHBIE pe3yJIbTaThl FKCIIEPUMEHTOB HE00XOIMMO 3a(hPMKCUPOBATH B TUCBMEHHOM BHJIE.

IIpu cpaue 3avera mo paboTe MOATOTOBUTH OTYET O MPOJAETAHHON paboTte, rae
JIOJKHBI OBITh OTPA’KEHbI OCHOBHBIE PE3YJIBTAThI U BHIBOBI.

4.Yxa3aHus AJisl BBITIOJIHEHUS CAMOCTOSITEIbHONU PabOTHhI

[Tonyunuts y mnpenojaBaTensl 3aJlaHUE W CIHCOK PEKOMEHJOBAHHOW JUTEPaTypHI.
N3ydenune TeopeTHUeCKUX BOMPOCOB CIEAYET MPOBOAUTH 110 BOZMOKHOCTH CAaMOCTOSITEIBHO,
HO TIpU 3aTPyAHEHUSX oOpamarbcst K mpenojaBareinto. [loaroroBUTh MUCbMEHHBIA OTYET O
npojaenanHo pabore. I[lpu BbeIMoMHEHWH GPOHTAIBHBIX 3aJaHUM 10 YCMOTPEHUIO
npenojiaBaresnis paboTa MOKeET ObITh OlleHeHa 0e3 MMCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB
Ha KOHTPOJIbHBIC BOIPOCH], TPU YCIOBUM aAKTUBHOMW CaMOCTOSTEIBHOW PpalOoThI.
[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

MeToan4yeckue peKOMeHIAUN AJIsl NpenoaaBaresaen
1. Vkazanus 115 IpoBeACHUS JICKIIUI
Ha nepBoii BBOAHOM JEKIMM CAENaTh OO 0030p COAEp:KaHUsI Kypca U OTMETUTh



HOBBIE METOJII M TMOJXOJbl K PEIICHUIO 3a7ay, pacCMaTPUBAEMBIX B KYypcCe€, JOBECTHU 0
CTYJICHTOB TpeOoBaHHUs Kadeapbl, OTBETUTh Ha BONPOCHL. [Ipy MOATOTOBKE K JIEKIIMOHHBIM
3aHATHUSAM HEO0OXOAMMO MPOJyMaTh IUIAH €r0 IPOBEACHHUS, COACP)KAaHHE BCTYIUTEIbHOM,
OCHOBHOM M 3aKJIOUUTEIIPHOM YacTH JICKIIMM, O3HAKOMUTHCS C HOBHHKAMH Y4YCOHOW H
METOJUYECKOUN JTUTEpaTyphl, MyOIUKAIIUAMH IEPUOANUYECKON TIeYaTH MO TEME JICKIIMOHHOTO
3aHATHS. YTOYHUTH IUIAH MPOBEACHUS MPAKTUUECKOTO 3aHATHS MO Teme Jiekiuu. [lepen
W3JI0KCHUEM TEKYIIEeTro JICKIIMOHHOTO MaTrepuajga HAlOMHUTH 00 OCHOBHBIX HTOTaX,
NOCTUTHYTBIX Ha MNpeapiaymux jJekuusx. C 3TOM Uenpl0 3a1aTh HECKOJIBKO BOMPOCOB
ayIUTOPUU U OCYIIIECTBUTH BEIOOPOUYHBIM KOHTPOJIb 3HAHUS CTYJIEHTOB.

B Xone neKIuMoHHOTO 3aHATHS IIpernojaBaTelib JIOKEH Ha3BaTh TeMy, y4deOHBIC
BOIIPOCHI, O3HAKOMHUTH CTYAEHTOB C MEPEYHEM OCHOBHOW W JOMOJIHUTEIIBHON JIMTEPATYpPhI
0 TeMe 3aHATHS. PackpbiBas conepikaHue ydeOHBIX BONPOCOB, aKIEHTUPOBATh BHUMAHHE
CTyICHTOB Ha OCHOBHBIX KaTEropusiX, SIBJICHUAX M Tpolieccax, OCOOEHHOCTAX HUX
MpOTeKaHusl. PacKpbIBaTh CYIIHOCTh M COJIEPKAHUE PA3JIMUHBIX TOUYEK 3PECHUS M HAyUHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Cnengyer apryMeHTHPOBAHO OOOCHOBAaTb COOCTBEHHYIO TO3UIMIO IO CIOPHBIM
TEOPETUYECKUM BompocaM. [IpuBoauTh mpumMepbl. 3amaBaTh MO XOAYy U3JIOKEHUA
JEKIIMOHHOTO MaTepuaja pPUTOPUYECKHE BOMNPOCH U CAMOMY JaBaTh Ha HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMUA MBICIUTEIBHON JEATCIIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMaHUSI M HMHTEpeca K MaTepually JIEKIHH, €€ cojepxkaHuto. IIpenomaBatens AoJKeH
PYKOBOJIUTH pPabOTOM CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuana,
MOAYEPKUBATH HEOOXOUMOCTb OTPAKEHHUS B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN M3ydaeMOu
TEeMbI, 0CO0O BBIICIAS, KaTEropualbHBIA ammapar. B 3akmiouuTenbHOW YacTU JICKIUH
HE00X0IMMO C(HOPMYIHPOBATH OOIIHE BHIBOABI IO TEME, PACKPBIBAIOIINE COJICPIKAHUE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JIEKIIUU. OOBSIBUTH IIJIaH OYEPETHOTO MPAKTUYECKOTO 3aHSITHS,
JaTh KpaTKue PEKOMEHJALUU TO MOJTOTOBKE CTYJACHTOB K MPAKTUYECKOMY 3aHSTHUIO.
OnpenenuTs MECTO U BpeMsl KOHCYJBTAIlUU CTYJIEHTaM, I[OXEJIaBIIUM BBICTYIIUTh Ha
MPAKTUYECKOM 3aHSATUHU C IOKJIaJaMU U pedepaTamu.

Ha mocnegneit nexuuu yaeiauTh BpeMsl Uil 0030pa Hanbojee BaKHBIX MOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus JJid MPOBEACHUS TPAKTUUECKUX 3aHATUI

UeTtko 0003HAUNUTH TeMy MpakTuueckoro 3aHsAThs. OOCYIuTh OCHOBHBIC TMOHSATHUSA,
CBSI3aHHbBIEC C TEMOM MPAKTUYECKOI0 3aHITUs. B mporecce peleHus 3a1a4 BECTU JUCKYCCHUIO
CO CTyIEHTaMH O TMPAaBUIBHOCTH TMPUMEHEHUs] TEOpeTHYeCKUX 3HaHuh. OTMeuarh
CTYJICHTOB, Han0o0Jie€ aKTUBHO YYaCTBYIOIIMX B PEIICHUU 3aJad U JUCKyccusix. B koHIe
MPAKTUYECKOTO 3aHATHS 33]1aTh ayJJUTOPUU HECKOJBKO KOHTPOJIbHBIX BOIIPOCOB.

3. Yka3zanus it mpoBeeHUs 1a00paTOPHBIX 3aHITHMA.

CoOmonath TpeOOBaHMS TEXHUKH OC30MMACHOCTH M IIPOBOJHMTH HEOOXOIUMBIC
pPa3bACHEHHs] O TIPABWIBHOCTH TIOBeJeHUs B Jabopatopuu. Ilepen BwImonHEHHEM
nabopaTopHO# pabOTHI MMPOBEPUTH CTENIEHh TOTOBHOCTH CTYJEHTOB, HATOMHUTH U OOCYIUTh
OCHOBHBIE TEOPETUUECKHE TOJIOKEHHUS, 3HAHUE KOTOPHIX HEOOXOAUMO JIJII OCMBICIICHHOTO



BBINOJIHEHUs paboT. B mpouecce BHINOIHEHUS pabOThI CIENYET MOCTOSHHO OOIIATHCSA CO
CTYJAEHTaMM, HE JOIyCKas IO BO3MOYKHOCTH HMX HENpPaBUIIbHBIX JeicTBUMl. TpeOoBarts,
YTOOBl OCHOBHBIE PE3YJbTaThl 3KCHEPUMEHTOB OBLIM 3a(pUKCUPOBAHBl CTYACHTaMU B
nucbMeHHOM Buje. [Ipu npueme 3aueta no pabote TpeOOBATh OTUYET O MPOAEIAHHON padoTe,
/i€ JOJDKHBI ObITh OTPa)KEHbI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3aHus 10 KOHTPOIIIO CAMOCTOSTEIbHON padOTHI CTYIEHTOB

[To ycMOTpeHHIO IpEenogaBaTesis 3a/laHie Ha CaMOCTOATENbHYIO0 Pab0Ty MOXKET ObITh
UHIMBUIYAJIbHBIM WM (ppoHTanbHBIM. llpn MCHOIB30BaHMM WHIMBUAYAIbHBIX 3aJaHUI
TpeOOBaTh OT CTYJEHTa NMHUCHMEHHBIM OTYET O MpojJenaHHoN pabore. Ilpu npumeHeHUn
(GpOHTANbHBIX 33aJaHUIl BECTU KOJUIEKTUBHBIE OOCYKIEHHUS CO CTYACHTaMU OCHOBHBIX
TEOPETUYECKHUX MOJOKEHUH.

C 1menpl0 KOHTPOJS KauecTBa BBIMOJHEHUS CaMOCTOSTENbHOM paboThl TpeboBaTh
WHJIUBUyaJIbHbIE OTYETHl (JOIMMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta IPUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJbHBIE BOIIPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUHM ¢ TpeboBanusimu OC HUAY MUOU u
y4€OHBIM IJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl MO HAMPABICHUIO MOJITOTOBKHU
18.03.01 «Xumuueckas TEXHOJIOTHS.

Pabouyto mporpamMmmy coctaBui jiolieHT, 3yoosa H.T'.

Penensenr nouent, I 'epacumona B.M.

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

[Ipencenarens yueOHO-MeTOMMUECKOM Komuccun Yepnosa H.M



