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eab ocBOeHUST TUCHMILTAHBI

[lenp mpemnoaBaHUs TUCIUIUIMHEI SBIISIETCS MMOTYYCHHE 3HAHUH, HEOOXOIUMBIX IS IJIOJJOTBOPHON
TBOPYECKOH jesTeNbHOCTH OakanaBpa. JlucrumimHa «TeXHOJIorus MHHEpPaIbHBIX YIAOOpEHUM, coyied u
miesiodei» (GOpPMHUPYIOT TEXHOJOTMYECKOE€ MHUPOBO33peHHE OakadaBpoB JUIsl WX TMPOU3BOJICTBEHHO-
TEXHOJIOTHYECKON U MPOCKTHO-KOHCTPYKTOPCKOM MPO(eCCHOHATBLHON eI TSIbHOCTH.

3amaun U3y4eHUs TUCIUIUTHHBL: U3y4YeHUE OCHOBHBIX BHJIOB MUHEPATbHBIX YIOOpEHUH U CIIOCOOOB
UX TOJIY4CHHs, a TAK)Ke CIIOCOOOB MONyueHUs colieil u mienodeid. bakanasp no aucuummuHe «TexHomorus
MUHEpaIbHBIX yIOOPEHHM, COJNICH | IIeouei» JOJIKEH pemaTh MpoGecCuOHAIBHBIC 3a/1a4l B COOTBETCTBUH
C MPOM3BOJICTBEHHO-TEXHOJOTHYECKOM, HAYyYHO-UCCIIEA0BATEIbCKOM, OpraHu3allMOHHO-YIIPABICHUYECKON U
IIPOEKTHOU 1E€ATEIBHOCTBIO.

N3ydeHne qUCIMIUIMHBI JOJHKHO OCHOBBIBATHCS HA CIICIYIOMIMX MPO(EeCCHOHATBHBIX CTaHIApTaX:

- 26.001. Croemuamuct 1O  OOECIEYEHUIO  KOMIUICKCHOTO  KOHTPOJS — IPOM3BOACTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPUAJIOB;

- 24.075. VnxxeHep uccienoBaTellb B 00JaCTH pa3/iesieHNs H30TOIOB.

Mecto nucuuniaunbl B cTpykrype OOII BO

N3yuenne kypca «TexHONOrHMs MUHEpPalIbHBIX YIOOpPEHMH, COJIEH U IIeJouel» CBSI3aHO C
HEOOXOAMMOCTBhIO 3HAHUI OCHOB OOIICH M HEOPraHWYECKONW XUMHUHU, OOIIed XWMHUYECKOW TEXHOJIOTHH,
XUMHMUYECKHX DPEAaKTOPOB, IPOLECCOB M aNIapaToB XUMHUYECKOM TEXHOJIOIMH, LIMPOKOE HCIIOJIb30BAHUE,
KOTOPBIX HE TOJBKO AAET BO3ZMOXKHOCTh HanboJiee TOYHO BBIPA3UTh TEOPETUUECKUE 3aKOHOMEPHOCTH, HO U
ABJIIETCS HEOOXOAMMBIM HUHCTPYMEHTOM MX YCTaHOBJICHHUS.

Jisa ocBoeHust AuCUMIUIMHBI «TexHONOruMsT MUHEpalNbHBIX YyIOOpeHUi, cojed u mienouen»
HEOOXO/IMMBl 3HAaHUE, YMEHHE W BJaJIeHHE MaTepualioM IO CIEAYIOUMM AuciuIuimHaMm: «OOmas u
HeopraHuueckass XuMmus»; «OOmmas XuUMHUUYECKash TEXHOJOTHs»; «AHAIUTHYEeCKas XUMHUA U (U3HKO-
XUMUYECKHE METOAbl aHaim3ay; «lIpomeccel M anmaparsl XMMHUYECKHX TEXHOJIOTHI», «be3onacHocTh
KU3HEACITEIBHOCTI.

Teopernyeckne 3HAHUSA M MPAKTUYECKUE HABBIKM, IIOJIYYEHHBIE CTYACHTAMH IIpU HU3Y4CHUH
JUCIUTUTMHBI « TeXHOI0rusl MUHEPaJIbHBIX YIOOPEHUH, COIel U 1ienoueii», JOIKHBI ObITh NCIOIb30BAHBI B
npolecce H3Y4YeHHs TMOCIENYIOINX IUCHUIUIMH: «Pecypco- M sHeprocOepekeHne B TEXHOJIOTUU
HEOPraHMYECKUX BEHIECTB», «DKOJIOTMYECKHe MpoOIeMbl OCHOBHOM XHMHUYECKOH MPOMBIIIJICHHOCTH,
«Pacyer m BbIOOp MaTepualioB M OOOPYAOBAaHUS NpPU MPOSKTHPOBAHUNY», «XUMHUYECKasi TEXHOJOTHS
HEOPraHWYECKUX BELIECTB. TEXHOJIOIHs CEPhl U CEPHON KHUCIIOTBD.

[Tocne w3ydeHHs] AMCUMITIMHBI BBIMYCKHUKU JOJKHBI OBITH TOTOBBI K BBIITOJIHEHHUIO CIIETYIOIINX
TPYAOBBIX (PYHKIIMA:

- A/02.6. Pa3paboTKka HOBBIX U COBEPIIEHCTBOBAHUE JAECUCTBYIOLINX METOJIOB IPOBEJCHUS aHAIN30B,

HUCIIBLITAHUN U UCCIICOBAHMUI;



- A/07.6. llpoBeneHue HCHBITAHUN HOBBIX O0pa3lOB MPOAYKIHMH, pa3padOTKa TEXHUYECKOH
JIOKYMEHTAI1H;

- B/02.6. [IpoBenenue SKCIEPTU3BI TEXHUYECKUX JIOKYMEHTOB MPOU3BOJCTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEpHUaJIOB Ha COOTBETCTBHE TPEOOBAHUSM BHYTPEHHEIO
PBIHKA U SKCTIOPTHBIM TPEOOBAHUSIM;

- A/01.6. TlpoBenenune aHayimM3a CHIPbs, MONYyPaOPUKATOB W TOTOBOM MPOAYKIIMH TPOU3BOJCTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB;

- A/06.6. Pa3paboTka TpesIOKEHHH MO0 KOMIICKCHOMY HCIOJB30BAHUIO CHIPhS U YTHIIM3ALUU
OTXOJ10B IIPOU3BO/ICTBA;

- A/03.6. BoisBiieHME ¥ aHAJIW3 PUYKH OpaKa/HeCOOTBETCTBYIOIICH MPOIYKINH;

- A/02.6. OT6op pob MO TEXHOJIOTMYECKOM 1IETIOUKE pa3IeieHHus U30TOMOB, 00paboTKa pe3yIbTaToB
aHaJM3a v MoKa3aHui mpruOopoB.

Komnerenuuu odyuyaromerocsi, popmMupyembie B pe3y/ibTaTe 0CBOCHHUS JUCHUIINHBI

B IMpouecce OCBOCHUSA JAHHOM JUCIUTIIINHBI Y CTyACHTa q)OpMI/Ip}IIOTCH CJICAYIOMIUC KOMIICTCHIINU

npodeccruoHaIbHbIE
Koz xomnerennun HaumeHoBaHME KOMIIETECHIINH WMHauKaTopel JOCTUKEHHSI KOMIIETEHIIUU
[TK-1 CIOCOOEH IMJIaHUPOBATH U 3-1IK-1 3HaTh mpUMEHEHNE METO/I0B

MPOBOJIUTH (PU3HUECKUE U MaTeMaTUYECKOT0 aHau3a,

XUMHUYECKHE IKCIEPUMEHTHI, MOJIETTMPOBAHUS U TEOPETUUECKUX OCHOB

IIPOBOJIUTH 00pabOTKyY MX JUIsl IPOBEJIEHUS HAyYHO-

pE3YJIBTaTOB U OLICHUBATh UCCIIeI0BaTeNbCKUX Pa0OT U UCTIBITAHUN

IIOrPEIIHOCTH, BBIBUIaTh V-IIK-1 YMeTh BBINONHATH (pU3NUECKHe U

TUIOTE3bI U YCTAHABIMBATh XUMHUYECKHE IKCIIEPUMEHTaIbHbIE Pa0OTHI,

IPaHULbl UX IPUMEHEHMS, npoBOIUT 00001IeHne 1 00pabOTKY UX

MIPUMEHSTh METO/IbI pE3yJIbTaTOB, OLICHUBAET MTOTPEIIHOCTH,

MaTeMaTHYeCKOro aHajln3a u BBIJIBUTAET TUIIOTE3bl U YCTAHABIMBACT

MOJIETTUPOBAHUS, TEOPETUYECKOTO | IPAHULIBI UX PUMEHEHUS

U DKCIEPUMEHTAIBHOIO B-IIK-1 Bnaners MeTOaMH OATOTOBKU

HCCIIEIOBaHM METOJINYECKOTO PYKOBOJCTBA 110
MIPOBEJIEHUIO (PU3HUECKUX U XUMUYECKHX
9KCIIEPUMEHTOB U HAyYHO-
UCCIIeI0BATENbCKUX PaboOT

[1K-3 CMOCOOEH U3ydaTh HAYYHO- 3-I1K-3 3HaTh MHOCTpaHHBIN S3BIK,

TEXHUUYECKYI0 HH(POPMAIIHIO, Hay4YHO-TEXHUYECKYIO HH(OpMALIHIO,

OTEYECTBEHHBIN U 3apyOeKHBIH OTEUYECTBEHHBIN U 3apYOEKHBIIN OMBIT IS

OTIBIT IO TEMATUKE UCCIEI0OBaHUS | IPOTPaMM UCTIBITAHUN U OPOPMIICHHS
TEXHUYECKON JOKYMEHTALUU




V-IIK-3 YMmeTs cobupath U HaKariMBaTh
SKCIIEPUMEHTAJIbHBIE JaHHBIE C
MIPUMEHEHUEM UHOCTPAHHOTO A3bIKa
B-IIK-3 Brnanetrb HaBbIKaMu MPOBEACHUS
TEKYILIUX U JIONOJIHUTEIbHBIX UCTIBITAHUH,
aQHAJIM3UPOBATh PE3YJbTAThI C YYETOM
HayYHO-TEXHUYECKOW MH(POpMaIlUK U Ha
OCHOBAHHMH OTEUYCCTBCHHOI'O U

3apy0eKHOT0 ONbITA

ITK-7 croco0eH MPUHUMATh 3-11K-7 3HaTh TEXHOJOTUHU U CUCTEMBI
KOHKPETHBIE TEXHUYECKUE 9KOJIOTUYECKOI0 MEHEJKMEHTA IIPU
pelieHus npu pazpadboTke IIPOBEICHUM UCIIBITAHUN C
TEXHOJIOTMYECKUX MPOLECCOB, VCIIOJIb30BAaHNEM TEXHUYECKUX CPEICTB
BbIOMpaTh TexHu4eckue cpeacrtsa | Y-I1IK-7 YMeTs BBIMOTHATH pabOTHI 110
Y TEXHOJIOTHH C YYETOM cOOpy M HAKOILICHUIO JAHHBIX MIPH
9KOJIOTMUYECKUX MOCIEACTBUN UX | pa3pabOTKe TEXHOJOTHYECKUX MTPOLIECCOB
IIPUMECHEHHUS B-IIK-7 Bnaners HaBbIKaMH BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM IKOJOTUYECKHUX MOCIEICTBUM HX
MIPUMEHEHHSI JUIsl TOATOTOBKH IIPOEKTA
IIJIAHA MEPOIIPUATHHN 10 UCIIOJIB30BaAHUIO
CBIPbS B IOMOJIHUTEIbHBIX
IIPOU3BOICTBEHHBIX LIEIAX
[1K-8 criocobeH ucnonp3oBath npasuna | 3-11K-8 3naTe npaBuna rexHuku

TEXHUKHU 0€30I1aCHOCTH,
MIPOU3BOJACTBEHHON CaHUTApUH,
MOKapHOU OE30MacCHOCTH U
HOPMBI OXpaHbl TPYyia, U3MEPATh
Y OLICHUBATH MMapaMETPhI
MPOU3BOACTBEHHOTO
MHKPOKJIUMATa, YPOBHS
3aMbIJICHHOCTH M 3ara30BaHHOCTH,
ryma, U BUOpanuu,

OCBEIIEHHOCTH pab04YUX MECT

0€301acHOCTH, MPOU3BOJICTBEHHON
CaHUTapHUH, MMOKAPHOU OE€30MaCHOCTH U
HOPMBI OXpaHbI TPYAa MPHU BEACHUU
TEXHOJIOTHYECKOTO MpoIiecca

V-IIK-8 YMeTh NpOBOANTH UCCIETOBAHHE
(DUBUKO-XMMHYECKHUX XapaKTEPUCTUK
00pa3IioB MaTepUalIOB C COOJIIOICHUEM
MPaBUJI TEXHUKH O€30MaCHOCTH,
MPOU3BOJCTBEHHON CaHUTAPUH, IMOKAPHOU
0€30MacHOCTH U HOPMBI OXpaHbl TPyAa
B-TIK-8 Brnanetrb HaBbIKaMu U3MEPEHUS U
OIICHUBAHMUSI TAPAMETPOB

MIPOU3BOJACTBCHHOI'O MUKPOKJIMMATA,




YPOBHSI 3aITbUICHHOCTH W 3ara30BaHHOCTH,
1ryma, 1 BUOpaIuu, OCBEIICHHOCTH
pabounx MECT Ha Pa3IMYHbBIX CTAIUIX

TCXHOJIOTUYCCKOTI'O ITpoLeccca

I1K-12

cImoco0€eH UCIO0JIb30BaTh
PIH(bOpMaI_[I/IOHHBIe TEXHOJIOT'HH

IIpHU pa3pabOTKe IPOEKTOB

3-11K-12 3naTh cOBpeMeHHbIE
uH(GOPMaIMOHHbBIE TEXHOJIOTUU MPU
pa3paboTKe TEXHOJIOTHUECKUX MMPOCKTOB
V-IIK-12 Ymets 00pabaTsiBaTh
UH(GOPMALIUIO C UCTIOJIB30BAaHUEM
IMPUKIATHBIX IPOTPAMMHBIX CPEACTB MPU
pa3paboTKe TEXHOJOTUUECKHUX MTPOCKTOB
B-TIK-12 Bnagets HaBbIKaM#
UCTIOJIb30BaHUS CETEBBIX KOMITBFOTEPHBIX
TEXHOJIOTHI U 0a3 JaHHBIX MPH

pa3pa60TKe TCXHOJIOTHYCCKUX ITPOCKTOB

33}18‘11/1 BOCIIMTAHHUSA, PCAIN3YEMBIC B pPaMKaX OCBOCHHUSA TUCIHTHUIIJINHBI

Hcnosb3oBanue Bos.uieuenne B

HanpagJsienune Co3nanmue yciioBuii, BOCIIUTATEJIbHOI0 PA3HOILIAHOBYIO
/menn ol0ecreynBarOIMX NMOTeHIHAJIA y4eOHOH BHEY4eOHYI0
AUCHUILINHBI AesITeJIbHOCTh
ITpodeccuona | GopmupoBaHUe YyBCTBA 1.Ucnons3oBanne 1.Opranusanus Hay4HO-
JBHOE JIMYHON OTBETCTBEHHOCTH | BOCIIMTATEIBHOIO MIPAKTUYECKUX
BOCIIUTaHUE 3a HAy4YHO- MOTEHIIHala JUCHUILINH KOH(epeHIHH, KpYyTJIbIX
TEXHOJIOTUYECKOE po(heccHoHaIbHOTO MOJYJISl | CTOJIOB, BCTPEY C

passurue Poccun, 3a
pe3yJIbTaThl
HUCCIIENOBAHWI U UX

nocnencteus (B17)

11 GOPMHUPOBAHUS UYBCTBA
JIMYHON OTBETCTBEHHOCTH 32
JOCTHKEHHE JINIePCTBA
Poccun B Benymux Hay4HoO-
TEXHUYECKUX CEKTOpax U
(byHIaMEeHTAIbHBIX
HCCIIEIOBaHMSIX,
o0ecreunBaroInx ee
SKOHOMMYECKOE Pa3BUTHE U
BHEIIIHIOI 0€3011acCHOCTb,
MIOCPEACTBOM KOHTEKCTHOTO

o0y4eHwus1, 00CYKICHUS

BEAYLIMMH CHELUAATIACTAMU
NPEANPUATUI XUMUYECKON
OTpACIIA TOPOJIA MO
BOIIpOCaM
TEXHOJIOTHYECKOTO

munepcrsa Poceun.




COIMAJIbHOW U MPAKTUYECKOMN
3HaYMMOCTH PE3YJIbTATOB
HAYYHBIX UCCIICIOBAaHUN U
TEXHOJOTHYECKHIX
pa3paboToK.
2.Wcnonp30Banue
BOCITUTATEIILHOTO
MOTEHIIUAJA TUCIUTUIAH
poECCUOHATBHOTO MOIYIIS
st POPMHUPOBAHUS
COLIMAIbHOMI
OTBETCTBEHHOCTH YYEHOTO 32
PE3YJIbTAThI UCCIICIOBAaHUH H
WX MOCIICICTBUS, PAa3BUTHSI
HCCIIEIOBATEIILCKUX KaYeCTB
MTOCPEJCTBOM BBITIOJTHEHHS
y4e0OHO-UCCIIeIOBATEIIbCKIX
3aJJaHHid, OPUECHTHPOBAHHBIX
Ha M3YYCHHUE U MTPOBEPKY
Hay4yHBIX (PaKTOB,
KPUTHYECKUI aHAJIN3
myOauKanui B
npodeccnoHanbHOM 001acTH,
BOBJICUCHUS B peabHbIC
MEXTUCIATITNHAPHEIC
HAy4YHO-HCCIIEeI0BATEIbCKHE

IIPOCKTHI.

[Ipodeccuona
JTBHOE

BOCIIUTAaHHUC

dopmMupoBaHue
npo¢eCcCuOHATBHON
OTBETCTBEHHOCTH B
obuacTH, TEXHOJIOTHH
BOJIOIIO/ITOTOBKU "
OYUCTKHA CTOYHBIX BO/I,

TEXHOJIOTUU MHHEPATbHBIX
ynobpenuit  comeii  u
menoyer / TEXHOJIOTHH

OCHOBHOTI'O

1. Ucnionp30Banne s
(hopMHUpOBaHHS YyBCTBA
JINYHON OTBETCTBEHHOCTH B
00J1aCTH TEXHOJIOTHU
MUHEPAJIbHBIX YIOOpEeHHI
coJeH | mmenouei /
TEXHOJIOTHH OCHOBHOT'O
HEOPraHUYeCKOro CUHTE3a;
2. Pa3BuTHe HaBBIKOB

TBOPYECKOTI'O MBIIIJICHUSA

1. Opranusanus u
MIPOBECHUE  DKCKYpPCHUH,

HAaYYHO-IIPAKTHYICCKUX

KoH(pepeHmmi, (GopyMoB,
KPYTJIBIX CTOJIOB,
BeOMHApOB IO BOIpPOCaM
npodeccuoHaNbHOMI
JIESITENIbHOCTH

2. VYyacTtue B

CTYACHYCCKUX OJIMMITMagax




HCOPraHN4CCKOro

(B34)

CHHTE3a, TEXHOJIOTUH
KaTaJr3aTopOB u
aJIcopOeHTOB /

TCXHOJIOTUHU PCAKTUBOB U

0c000 YHCTBIX B€IICCTB

IMyTEM COJICUCTBUS U
MOAJEPKKH y4acTust
CTYJCHTOB B HAy4YHO-
MPAKTUYECKUX
MEPOIPUATUAX
BHYTPHBY30BCKOI'O
PErHOHAIBHOTO W/WIN
BCEPOCCUMCKOIO YPOBHS B
chepe XUMHUIEeCKHX

TEXHOJIOTHUH.

U KOHKypcax  Hay4yHBIX

HPOEKTOB, TBOPYECKUX
MEPONPHATHSIX, KOHKypcax
npo¢eCcCuOHAIHLHOTO

MacCTepCTBa, B TOM YHCIIC

o CTaHJIapTaM
WorldSkills.
3. VYyacrtue B

MOJrOTOBKE MyOJIMKaluii B

NEPUOANYCCKUX  HAYYHBIX

HU3IaHUAX

4, VYyactne B
eI TEIILHOCTH
CTYICHUECKOr0  HAy4yHOTO
oO1iecTBa.

Ounas ¢popma 00yueHust

CTpyKTypa U cojep:kaHue y4eOHO# AUCHUIIMHBI

JlucuuniuuHa mpenojaercs cTyAeHTaM B /-oMm cemectpe. OOmas TpyAOeMKOCTh JUCIHUILIMHBI

cocraBigeT 4 3aueTHble enuHuIbl, 144 ak. yaca.

Kajiennapubiii nian

Ne | Ne HaunmenoBanue pasjaena Buabl yueOHoI q1eATeIbHOCTH ATTecTa- Makc
P T (TemMbl) TUCUMIIIIMHBI (B yacax) U "
a e pasiena MaJlb-
3 M (popma) HBI
hi | bl E E 0aJa
e = $ 3a
= 5
J = S = pasae
e = o =
a 3 g 'S g, 8 a
2] = = =1 )
1 | 1, |3naueHue u XapakTepUCTUKA 34 4 14/4 | 12 | 4 | VO-1 25
2 | MUHEpaIbHBIX YI0OpEeHUil 1 JIP-2,
KOPMOBBIX T0OaBOK JIP-3,
TexHomorus a30THBIX JIp-4,
ynoopeHuit 3n-5,
3-5 | Texnonorus ¢ochopHbIX 38 4 18/12 | 12 | 4 | 3n-6,
yno6peHuii 3n-7,
Texnonorus hocopHoit JIP-8,
KHCIIOTBI JIP-9,




TexHonorus KOPMOBBIX

dbocdaron

JIP-10,
3n-11,
31-12,
31-13,
T-13

2 6, | Texmomorus Kaymmieex | 40 4 - 8
7 | ynobpenuit
TexHoOrusT  KOMIUIEKCHBIX

yno0peHui

28

8, | Texnosorus comueit 32 4 - -

9 | TexHosnorus wenouei

28

3n-14, 25
31-15,
T-16

Bua npomMe:KyTO4YHOI aTTeCcTAlINU 144 | 16 | 32/16 | 32

64

JK3aMeH 50

ConeprxaHue JeKIIHOHHOI0 Kypca

TeMmbl JIeKIIUH.

Bonpocskl, oTpadaTbiBaemMble Ha JIEKIHH

Bcero

yacoB

Y4yeoHO-
MeTOANYecKoe

ob0ecneueHmne

3HayeHHe M XapaKTePUCTHKA MUHEPAJIbHBIX YI00peHH U KOPMOBBIX
n00aBoOK

[TonsTHE MUHEpAJIbHBIX y100pEHUIt

3HaueHUE a30Ta AJIs1 PaCTEHUN

3HadyeHue gocdopa st pacTeHUH

3HaueHUe KalbLUs ISl pacTeHUN

TexHosorus a30THBIX y100peHuUid

AMMUHa4Hasi CeuTpa

CynbhaT aMMOHHUS

Kunkue azotHsie ynoopenus. O01mue cBeneHus

4 [1-4]

TexHnosoruss (pocopHbIX y100peHni

O6ume cBeaeHus o GocPOpHBIX yI0OPEHUIX

docdoputHas myka. O0uime ceeHus o GocHopuTHON MyKH
Texnonorus nonydenus GochopuTHON MYyKH

TeopeTrnueckre OCHOBBI IIPOU3BOJICTBA MPOCTOTO cynepdocdara
TexHonorus noxy4deHus npocroro cynepdocdara

TexHomorust mpou3BoACTBA JIBOHOTO cynepdocdara
TexHnouorust pochopHoOil KMCJIOTHI

OO6mume cBeAeHUS O MPOU3BOACTBE (OCHOPHON KHCIOTHI TEXHOJIOTHS

4 [1-4]




POM3BOJICTBA SKCTPAKIIMOHHOMN (POCHOPHOIT KHCTOTHI
[Tpon3BoacTBO TepMHUUECKOi PochOpHOI KUCTOTHI
TexHoJiorust KOpMOBbIX (pochaToB

OO01m1me cBeeHus: 0 KOpMOBBIX (hocdaTon

TexHo10rUs KaJHITHBIX y100peHuii 4 [1-4]
OO0111e cBeeHUs O KaJIUMHBIX YA0OpEeHHIX
XJIOPUCTHIN KaJIHi
TexHoJI0rusl KOMILIEKCHBIX Y100peHuii
OO011re cBeIeHNs 0 KOMIUIEKCHBIX Y100peHUsX
Ammodoc n ruammodoc (mnammonuiidocdara)
TexHomnorus mpou3BoacTBa aMModoca
Texnoorus coJieit 4 [1-4]
[Ipon3BOCTBO KAIbLIMHUPOBAHHOM COJIBI
ChIpbe 1151 TPOU3BOACTBA COMbI
[TomyyeHue U3BECTH U AUOKCHUIA YIIIepoa
[TpuroroBneHne N3BECTKOBOTO MOJIOKa
KapOonuzanus aMMOHU3UPOBAHHOTO paccosia
Kanbuunanus ruapokapboHaTa HaTpust
TexHogorus mejao4en
ITpon3BoOACTBO KAYCTUYECKON COMIBI
Ilepeyenb NPAaKTHYECKUX 3aHATHH
YuebHo-
Tema npakTuyeckoro 3anaTusa. Bornpocsl, Bcero
MeTOInYecKoe
oTpadaTbpiBaeMble HA MPAKTHYECKOM 3aHATHH 4aCOB
o0ecneyenue
1 2 3
TexHomornueckne pacyeTsl B IPOM3BOACTBE aMMUAYHOM CEIUTPHI 4 [11]
TexHonornueckue pacyeTsl B IPOU3BOICTBE Kapbamuia 4 [12]
TexHonornyeckre pacyeTsl B IPOU3BOJICTBE Cylb(aTa aMMOHHUS 4 [13]
TexHoOrHYeCKre pacyeThl B MPOM3BOCTBE MPOCTOro cyrnepdocdara 4 [14]
TexHomOrMUYeCcKHe pacyeThl B IPOU3BOACTBE ABOMHOrO cynepdocdaTa 4 [15]
TexHoIOrMYecKre pacueTsl B IPOU3BOJICTBE SKCTPAKIIMOHHOHN (ochopHON 4 [16]
KHCIIOTHI
TexHONIOTHYECKHE pacyeThl B MPOU3BOACTBE aMMOdoca 4 [17]
TexHoMOrMYecKue pacyeThl B IPOU3BOACTBE AUAMMOHUTPOPOCKU 4 [18]

Ilepeuyens 1abopaTopHbIX padoT




YuedHO-

Tema n1abopaTopHbIx padoT. 3aganus, BONpPOCHI, Bceero
MEeTOINYeCKoe
oTpadaTbiBaeMble Ha JJAa00OPATOPHOM 3aHATHH 4aCcoB
ob0ecrnieueHue
1 2 3
Knaccudukanus MUHEPATbHBIX yI00pCHHIA 4 [5]
KauyecTBeHHBIN aHATN3 MUHEPATIBHBIX YI00pEHUI 4/4 [6]
KonuuecTBeHHBIH aHATN3 U3BECTKOBBIX Y100peHUit 6 [7]
Ananu3 ¢pochaTHON MYKH M allaTUTOBOT'O KOHIICHTpATa 6 [8]
TpunoHoMeTpruYeCKHUii METOJI aHalIu3a JIBOMHOTO cynepdocdara 6/6 [9]
Amnanus cmecu GochOpHO U CEpHOIM KUCIOT 6/6 [10]
3anaHus 17151 CAMOCTOATEIBbHO Pa0doThI CTYACHTOB
YuebHo-
Bcero
Bomnpocs! 1151 CaMOCTOATETLHOTO N3y4YeH s (3a1aHus) MeTO/InYecKoe
4acoB
olecneyenue
1 2 3
3HayeHHe M XapaKTePUCTHKA MUHEPAJIbHBIX YI00peHH U KOPMOBBIX 4 [1-4, 20-22]
n00aBoOK
[HonsiTe MUKpOyIOOpEHMI
3HaueHUE KaIbIUS ISl pACTeHUN
3HaueHUE MarHus A pacTeHUui
3HaueHUE cephl Il paCTEeHUM
3HaueHue Kenesa /I pacTeHUi
BbIHOC MUTATENBFHBIX BEMIECTB U3 TIOYBHI C YPOIKaeM
TexHomorns a3oTHBIX y100peHuUit
Kapb6amun (MoueBrHA)
Bunb! )xuakux a30THBIX yJ0OpEHH U UX CBOWCTBA
Texunosorus ¢ochopHbIX y1o0penmii 4 [1-4, 20-22]

CrIpbe Juist Tpou3BoicTBa GocPopHBIX yaoOpenuid. OborameHue
XapakTepHucTHKa nmpocroro cynepdocdara

Teopernueckre OCHOBBI POM3BOJICTBA IBOWHOTO cynepdocdara
TexHnosorust pochopHoOil KMCJIOTHI

OunbTpays SKCTPAKIMOHHON (POCHOPHOI KUCTOTHI

Brigenenue u abcopouus propa

TexHoJiorust KOpMOBbIX (pochaToB

Monokanbiuiidocdar




IIpeuunurar

TexHoJI0rus KAJIMAHBIX Y100peHHi 28 [1-4, 20-22]
Kanuiinas cospb

Cynbdat kanus

TexHoJIOrUsI KOMIIEKCHBIX Y100peHmii

TexHoIOTHsI TPOM3BOACTBA HUTPOaMMOGoca, HUITPOAMMO(OCKH

TexHoorus IMPOMU3BOACTBA KUAKHNX KOMIIJICKCHBIX y,I[O6pCHHI>'I

TexHoJiorust coJjiei 28 [1-4, 20-22]
DHU3UKO-XMMUYECKHE CBOMCTBA KaJIbLIMHUPOBAHHOW COJIbI
[IpenBaputebHas 0OYMCTKA CHIPOTO paccosa
AMMOHU3AIMSI OYUILIEHHOTO paccoJia

TexHonornueckas cxema nporecca KaJlblMHALIMU
TexHoJ0rua MIEJ049el

M3BecTKOBBIN cIOCO0 MOMyueHUsI KayCTUYECKOM CObI

KOHI_IGHTpI/IpOBaHI/IC c1a0BIX IICJIOKOB. OT,I[CJ'ICHI/IC BBIIIApKHU

KypcoBoii npoekT

KypcoBoil mpoekr — uHAMBHAyallbHas CaMOCTOSTE€NbHas ydeOHas paboTa, BBINOJHSAEMAs IO
PYKOBOJCTBOM IIpenojiaBaTteisi B COOTBETCTBUM C YYE€OHBIM IIJIJAHOM HAalpaBieHUs XUMHYECKas
TEXHOJIOTHSI.

Ilenp KypcoBOro IMpoOeKTa 3aKioyaeTcs B YIIyOJEeHUH, 3aKpeIUIeHUH, pacllupeHud U
CUCTEMATH3allMM TEOPETUYECKUX 3HAHUN OTEUECTBEHHOTO M 3apy0€KHOIO ONbITa TEXHOJOTHYECKUX
IPOLIECCOB, a TAaK)XE€ B NPHUOOPETEHUH HAaBBIKOB M OIbITA BBINOJIHEHUS TEXHOJOTHYECKHX pacueToB U
YEPTEIKEH.

PacuyeTHO-IOAICHUTENBHAA 3allUCKa COJEPKUT OCHOBHBIE pAa3/Eibl: TEXHOJIOTMUECKHN pasnedn,
Tero3HepreTudeckue pacuetsl, pasgen «KHUIInAy, pasnen «be3onacHOCT M HKOJOTHYHOCTH NPOEKTa»
[19]. T'paduueckas vacte pPabOTHI COCTOMT M3 YEPTEkKa TEXHOJIOTHYECKOH CXEMBI IPOU3BOJCTBA
HEOPraHMYEeCKOro MPOAYKTa MITH MOJIYIIPOJAYKTa U uepTexa o0I1ero Buaa 000py10BaHuUs.

IIpumepHBIE TEMBI:

Pa3paboTka TeXHOJIOTUH MMOIYYEHUS CEPHON KHUCIIOTHI

Pa3paboTka TeXHOJIOTHH MOIy4YeHUs HeynapeHHO! (HochOopHOI KUCIOTHI
Pa3paboTka TeXHOJIOTUH MOJTyYeHHsI YTapeHHOH (POCPOPHOI KUCTOTHI
Pa3paboTka TexHOJIOTUH MoJTydyeHHst amModoca

Pa3zpaboTka TexHOJIOTHH MOTydeHus TuaMModoca
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Pa3paboTka TeXHOJIOTHH MOTyYeHUs a30THO-(HOCHOPHOTO cepocoaepKaIiero yaoopeHus



7. Pa3paboTka TEXHOJOTHU MOTYYCHHS] aMMHUAKa

8. Pa3paboTka TEXHOJOTHUU MOITYUCHHUS CEPBI

9. Pa3zpaboTka TEXHOJOTUU MOJYYCHHS] AMMUAYHOU CEITUTPBI

10. Pa3paboTka TeXHOJIOTUH 0OCCCOTMBAHMSI BOIBI
Oo0pa3oBaTre/ibHbIE TEXHOJOTHHI

Peanu3zanust ocBOEHUS TaHHOM TUCIUILIMHBI 00€CIIeYMBACTCS JOCTYIIOM KaKJI0ro 00ydaromerocs K
0a3zaM JaHHBIX W OMOMUMOTEYHBIM (GoHAAM, GOPMUPYEMBIM IO MOJTHOMY IMEPEUYHIO AUCIUIUIMH (MOIYJIEH)
OCHOBHOI oOpa3oBarenbHOU mporpamMmbl. B BUTHU HUAY MU®U neilicTByeT KOMITBIOTEPHBIC KIIACCHI, B
KOTOPBIX MPOBOJATCS 3aHATHUS MO PA3JIMYHBIM JUCLMIUIMHAM HarpaBiieHUs noarotoBku «XMTH», B Tom
YHClie ¥ KJIacchl 00ecreueHbl TOCTYoM K ceTd VHTepHeT i1 caMOCTOSITeNIbHOM MOJArOTOBKU CTYACHTOB.
Ha xadenpe wnmeercss KOMOBIOTEPH C BO3MOKHOCTBIO pabOTHI B CIIEHUATBHBIX MPOrpaMMax U JOCTYyMa K
COBPEMEHHBIM TPO(ecCHOHANBHBIM 0a3aM JTaHHBIX, HH()OPMAIMOHHBIM CIPABOYHBIM W TOMCKOBBIM
cuUcTeMaM, K TaKUM Kak 0a3a JaHHBIX MEPUOIUYECKUX U3/aHui. Llenbio mpu 3ToM siBIsieTcs BhIpaOOTKA y
CTYJICHTOB HAaBBIKOB ¥ KOMIIETEHIINH, TTO3BOJISIOLINX CAMOCTOSITEILHO BECTH HCCIEA0BATEIbCKYIO H HAY4YHO-
MeAarorn4eckyro padory.

[IpakTudeckass TOATOTOBKA TMPU peaM3aluyd Y4eOHOW JAWCHHUILIMHBI OpraHU3yeTcs IyTeM
MPOBEICHUS TPAKTUYECKUX 3aHATUH, MPEIyCMATPUBAIONIUX YYacTHE OOYYAIOIIMXCS B BBIMOJHEHUU
OTJICIbHBIX 2JIEMEHTOB PaldOT, CBA3AHHBIX ¢ OyayIiel TpohecCHOHATBHON AesITeNbHOCTDIO.

[IpakTuueckass MOArOTOBKA Tak)Ke BKIIOYAeT B ce0s 3aHATHUA JIEKIMOHHOTO THIIA, KOTOpHIE
IpelycCMaTpUBAIOT MepeAady yuyeOHOW HH@popMauu 0o0ydaroluMcs, HEOOXO0AUMOM JUIsl MOCIEAYIOLIEro
BBITNIOJIHEHMSI paboT, CBSI3aHHBIX ¢ Oynyiel mpodeccnoHanbHOM 1A TeNbHOCTBIO.

AyaAUTOpHBIE 3aHATUA NPOBOIATCS B BHJAE JeKUUA ¢ ucnoib3oBaHueM IIK m koMmmberoTepHOro
MIPOEKTOPa, MPAKTUYECKUX 3aHATUM, ¢ ucnosb3oBanueM 11K npu nposenenunn pacuetoB. CamocToATeNbHAS
paboTa CTYIEHTOB MPOBOAUTCS TMOJ PYKOBOJACTBOM IIpEroJiaBaTelei, ¢ OKa3aHUEM KOHCYIbTalluil U
MTOMOIIIU TTPU TTOATOTOBKE K KOHTPOJIbHBIM pab0oTaM, BHITIOJIHEHUH JIOMAITHUX 3aaHH.

DoH/1 OLIEHOYHBIX CPEACTB

@DOHJ OILIEHOYHBIX CPEICTB MO IUCHUIUIMHE O00ecredynBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB OOydeHHs (KOMIIETEHIIMH W WX WHAWKATOPOB) TMOCPEACTBOM MEPOMNPUATUN TEKYIIEro,
pyOEKHOr0 U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIINHE.

CBs13p MeXy (DOPMHUPYEMBIMU KOMITETCHITUSIMU U (DOpMaMU KOHTPOJISI KX OCBOCHHS TIPE/ICTABJICHA B

cienyomiel Tabauue:

HaumenoBanue
Ne Kon n HauMeHOBaHME MHIUKATOPa HaumenoBanue
KOHTPOJIUPYEMBIX
/1 JIOCTH)KEHHUSI KOMIIETCHIIUH OLIEHOYHOT'O CPEACTBA
pa3zienoB (TeMbI)

BxoHOI KOHTPOJIb

1 | BxoaHoi KOHTPOJIb Bomnpocel BXogHOTO




KOHTpOJIS (YCTHO)

ATTecTanus pa3aenoB, TEKYIU KOHTPOJIb YCIIEBAEMOCTH

1 3Ha4yeHue u 3-I1K-1, V-IIK-1, B-TIK-1, Otuer no nabopaTopHOt
XapaKTepUCTHKA 3-I1K-3, V-IIK-3, B-TIK-3, pabote (MMCEMEHHO)
MUHEPaTbHBIX 3-I1K-7, V-IIK-7, B-IIK-7,
ynoOpeHuit u 3-I1K-8, V-IIK-8, B-IIK-8, Pemtenue 3amay
KOPMOBBIX JT00aBOK 3-1IK-12, V-TIK-12, B-TIK-12 (TUCBEMEHHO)
TexHonorust  a30THBIX
ynoOpeHui TecT (MUCHMEHHO)
Texnonorus
dochopubIx
ynoOpeHui
TexHonorus

(hochopHOI KUCITOTHI

TexHonmoruss KOpMOBBIX

docdaros

2 Texnonorus xamuiknex | 3-I1K-1, Y-IIK-1, B-T1IK-1, Pemienue 3agau
ynoopenuit 3-11K-3, V-I1K-3, B-IIK-3, (MMCHMEHHO)
Texuomorus 3-I1K-7, V-IIK-7, B-IIK-7,
KOMILIEKCHBIX 3-11K-8, V-TIK-8, B-I1K-8, TecT (MUCHMEHHO)
ynoopenuit 3-1IK-12, V-TIK-12, B-TIK-12

TexHomorusa coixen

TexHomorus uenouen

HpOMe)KYTOLIHaH aTTeCTanusAa

1 | Dk3amen ITK-1, T1K-3, TIK-7, IIK-8, T1K-12 TecT (MUCHMEHHO)

Hepeqeﬂb OCHOBHBLIX MoOKa3aTejiedl OlleHKH pe3yJbTaToB, JIEMEHTOB INPAKTHYECKOro OInbITa,

3HAHUM M YMEHHUI, O/JIe/KAIUX BXOJHOMY, TEKyllleMy KOHTPOJII0 H IPOMEKYTOYHOH ATTeCTAlUH

HanmeHnoBanue
Ne Konx n HanMeHOBaHME HHIMKATOpa Pe3ynbrarel 00yueHus no
KOHTPOJINPYEMBIX
n/m JOCTH>KEHHS] KOMIIETEHIIUN JACLIATIIINHE
pa3aenoB (TeMbl)

BxoHOM KOHTPOJIb

1 | BxoaHoii KOHTpOIb

ATTecTanus pa3enoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 | 3HaucHue n 3-I1K-1, YV-IIK-1, B-IIK-1, 3HaeT HOoHITHE




XapaKTepUCTHKA
MUHEPATIBHBIX
yaoOpeHuit u
KOPMOBBIX T00OABOK
TexHonorus

A30THBIX

ya00peHui

TexHonorus
dbocdopHBIX yIoOpeHumii
Texnonorus
(dhochopHON KHCIIOTHI
TexHOIOrHusI KOPMOBBIX

docdaros

3-I1K-3, Y-IIK-3, B-TIK-3,
3-I1K-7, Y-IIK-7, B-TIK-7,
3-I1K-8, Y-IIK-8, B-IIK-8,
3-11K-12, Y-IIK-12, B-I1K-12

MUHEPAJIbHBIX YI0OpCHUH,
MHKPOYI00pEHUH,
3HAYCHUS TUTATEIBHBIX
3JIEMEHTOB JUJIs PACTCHUH,
TEXHOJIOTHIO TTOTY4IEHUS
aMMHaYHOH CEJIUTPBHI,
kapOamua, cyiabdara
AMMOHHS, KHUJKUX a30THBIX
yI0OpEHUH, TEXHOJIOTHIO
noy4deHust HochHopHBIX
ynobpenuii, pochopnoit
KHCIIOTBI, KOPMOBBIX

docdaros

Brnaneer metoaukoi
KJIacCU(PUKALIIHI
MUHEPAIBHBIX YI00pEHHIA,
Ka4eCTBEHHBIM U
KOJINYECTBEHHBIM aHATN30M

MUHEPAJIbHBIX yI00pEHUM

YMeer ucrnonb3oBarhb
CIPaBOYHBIE MATEPUAIBI U
pacueTHble hopmya JuIst
COCTaBIICHUS
MaTepHabHbIX 0aJIaHCOB B
MIPOU3BO/ICTBE

MUHEPAJIbHBIX yI00pEHUM

TexHOMOTHSA KaJWIHBIX
ynoopeHuit
TexHomnorus
KOMIIIEKCHBIX

ynoOpeHui

TexHonorud coien

Texnomorud uienouen

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

3HaeT TEXHOJIOTHIO
MOJTy4eHUsT KaTUIHBIX
yIoOpeHuil, KOMIIEKCHBIX
ynoOpeHwui,
KaJ'II)III/IHI/IpOBaHHOI\/II COObI U

KaYCTquCKOﬁ COIbI

Bnaneer MmeTogukon

pacuera mpou3BOICTBA




amMmodoca

YMeeT UCHOIb30BaTh
CIIPAaBOYHBIC MaTCpUaJIbl U
pacueTHble hopMyna JUIs
COCTaBJICHUSI
MaTepHalbHbIX 0AIIAHCOB B
MIPOM3BOICTBE

KOMIUIEKCHBIX Y100peHMIA

JK3aMeH JleMOHCTpUpYET OCHOBHBIE
3HAHUS U YMEHUS B
[K-1, T1K-3, TIK-7, I1K-8, T1K-12
COOTBETCTBUH C pa3jesiaMu
1, 2.
OueHovHbIE cpeCcTBa
N Haumenosanue [IpencraBnenue
0
/_ OLICHOYHOI'O KpaTkast xapakTepuCTHKa OLIEHOYHOI'O CPEICTBA | OLICHOYHOI'O CPEJCTBA B
e cpeacTBa bonme
1 | Bxoanoit CpenctBo  KOHTpOJsl, OpraHuM30BaHHOE  Kak | YcCTHBIN ompoc - YO
KOHTPOJIb creruaabHas Oecena IpenojaBaTesns C
00y4aroImuMcsl Ha TeMbl, CBSA3aHHbIE C U3ydyaeMOn
JUCIUIUIMHOM, M pPacCUMTAaHHOE Ha BBISICHEHME
o0bema 3HaHUH oOyuarolerocs o
OTIpe/IelIEeHHOMY pa3zeny, TeMe, podseMe U T.I.
2 | Otuer no TexHuueckoe cCpeacTBo, KoTopoe MokeT ObITh | JlaboparopHas paboTa -
1a00paTOpHOM | MCTIONB30BAaHO JUISI KOHTpossl mpuodpereHHbIX | JIP
pabote CTYIEHTOM MNpPOQECCHOHANbHBIX HABBIKOB U
YMEHUU o YIPaBICHUIO KOHKPETHBIM
MaTepHaIbHBIM 0OBEKTOM.
3 | [Ipaktnyeckoe | Pemenwne 3amad peKOHCTPYKTUBHOTO YPOBHS, Pemenne 3amau - 31
3aHSTHE MO3BOJIAIOIINE OLIEHUBATh U IMarHOCTUPOBATH

YMEHHsI CHHTE3UPOBATh, aHATU3UPOBATH,
0000maTh (aKTUUECKHUI 1 TEOPETUICCKUI
MaTepuai ¢ GOpMyITHPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM TIPUIUHHO-

CIIEICTBCHHBIX CBSA3CH.




4 | Tect Cucrema CTaHIapTU3UPOBAHHBIX 3amanui, | Tecter - T
MO3BOJISAIONIAS  ABTOMATU3UPOBATH  MPOLELYPY
W3MEpPEHUsI  YpOBHS  3HAaHUW U YMEHHH

00y4aroierocs.

MeToanuyeckne MaTepUaJibl, ONpeaessilioNde TPoUeIyPbl OUEHUBAHUSA 3HAHUN, YMEHWH,
BJIaJIEHUH U (MJIH) ONBITA AEATEJIHLHOCTH, XaPAKTEPHU3YIOIIHX dTANbl ()OPMUPOBAHUSI KOMIIETEHIIHIA.
Bomnpocsl BxoaHoro koutpoJs (YO):
docdop B mpupoe
[Tomyyenue u cBoiicTBa dhochopa
Oxcupel 1 KUCIOTH hochopa

CBoiicTBa Kaiuus

1
2
3
4
5. CaoiicTBa KanbLUs
6. Xumuueckas TEXHOJIOIUA U €€ KiIacCupuKaus
7. TlpuHIUIIBEI O0OTAIEHUS CHIPhS
8. Kiaccudukanus XMMHYECKHX PEaKLWH, JISKANIMX B OCHOBE NMPOMBINUICHHBIX XUMHUKO-TEXHOJIOTUIECKUX
IIPOLIECCOB
9. CymHocTh KaTanu3a. Buipl kKaTanuTH4YeCKUX MPOLECcCOB
10. XumuKO-TeXHOJIOrMYeCcKasi CUCTEMA
Bonpocsl 1J151 oT4eTa no JadoparopHoii padore Nel:
1. ComocraBbTe MaccoOBbIe 10JM a30Ta B cieaymomux ymoopenusx: NaNOsz, (NH4)2SO4, NH4NOs.
Kakoe u3 31X ynoOpeHuil MokeT ObITh HAa3BaHO BBICOKOKOHLEHTPUPOBaHHbIM? KakoBO 3KOHOMHYECKOE
PEUMYIIECTBO 3TUX yI0OpEHUI.
2. Onpenenute MaccoBYIO JOJIO MUTATENbHBIX AJIEMEHTOB: a) B IBOMHOM cymepdocdare, cuutas ero
YUCTBIM JUTHAPOOpTOdochaToM; 6) B UMUCTOM XJIOPUJIE KalMs; B) B CHJIbBUHUTE, coaepxkaiieM 28 % KCI,
ocranbHoe — NaCl.
3. Tlouemy HexoTopsle (ocdopHble yT0OpeHUs, BHECEHHbIE B IOYBY, COXPAHIIOT MHUTATEIbHYIO
LEHHOCTh B TEYEHHE HECKOJIbKUX JIET, a KAIMWHbIE YA0OPEHUS HY>)KHO BHOCUTD B IIOUYBY €KETOHO.
4. OxapakTepu3yluTe poiib OCHOBHBIX MUTATEIbHBIX 1eMeHTOB (N, P, K) B ')knu3HUM pacTeHnii u kKak OHU
MOCTYNAKOT K PAaCTEHUSIM.
5. Ilo kakuM IpU3HAKaM KJIaCCUPHUIMUPYIOT MUHEpaJIbHbIE YA0OpeHHs?
Bonpocsl 1J1s1 oT4yeTa no JiaboparopHoii padore Ne2:
1. Kakue Bubl MUHEpaIbHBIX y10OpeHUl BhIlTycKatoTcs B I. banakoBo?
2. Ilouemy B mociegHee BpeMs JOBOJIBHO 4yacTo 100aBisitoT B ynoopenus CaCOz u MgCO3? Kaxoit
peaknueit 0OHapyXHMBAIOT ITY MpUMech KapOOHATOB?
3. B kakux opmax MOKeT HaXOAUTHCS a30T B MUHEPAJIbHBIX Y100peHUsxX?

4. C xaKo# 1eJbI0 MPOBOAT UCIIBITAHKS YI0OPEHNH Ha paCTBOPUMOCTD?
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5. Kakoif kaTHOH MOKHO OTKPBITh C IMOMOIIBI0 eakoro HaTpa? Kakue muHepanbHbIe yaIoOpeHUS €ro
coaepkar?
Bomnpoce! 1151 oTyeTa no jaboparopHoi padore Ne3:
1. C kakoii Henbpo NPUMEHSIOT H3BECTKOBBIC YI0OpeHus?
2. Ilepeuncnure OCHOBHBIE BUIBI H3BECTKOBBIX yJ00pEHUIA.
3. Kakue u3BecTKOBBIEC y100pEHUS HEJIb3s1 CMELIUBAThH C a30THBIMH YA0OPEHUAMHU U TIoYeMy?
4. OTX0/1pI KAKUX MPOU3BOJCTB MOT'YT UCIOJIB30BATHCS B KAYECTBE U3BECTKOBBIX YIO0OpEHMI?
5. Cnoco0 noy4eHus >xoKkeHoi u3Bectu. [IpuBectu peakuuio.
Bonpocs! 14151 oTueTa 1o JadoparopHoii padore Ned:
1. Ilepeuncnure ocHOBHBIE BUJIbI (POCHOPHBIX U KOMIUIEKCHBIX MUHEPAJIBHBIX YIOOPEHHUI Ha OCHOBE
docdopa?
2. Kakum meTooM niepepaboTku MpUPOIHEIX (hocdaToB moirydarT GochopuTHyo MyKy?
3. K xakomy BHy [0 paCTBOPUMOCTH OTHOCAT POCHOPUTHYIO MYKY?
4. Kakue oCHOBHBIE TapaMeTPhl Ka4ecTBa MPEABABIAIOT K TOTOBOMY IPOAYKTY (pochoputHoit myke)?
5. Bausiaue gpochopuTHOM MyKH Ha YPOKAITHOCTb.
Bonpocsl 1J151 oT4eTa 1o JadoparopHoii padore NoS:
1. Ilepeuncnure ocHOBHbIE BUJIbI (POCHOPHBIX U KOMIUIEKCHBIX MUHEPAJIbHBIX yI10OpEHUI Ha OCHOBE
docdopa?
2. Kakum metozoM nepepaboTku MpupoaHbIX (hocdaToB monydat GochopuTHyo MyKy?
3. K kakomy Buay 110 pacCTBOPUMOCTH OTHOCST cynepdocdarsi?
4. Bnusinue ¢pochopuTHON MyKH U cynepdhocpaToB Ha ypOKaHHOCTb.
5. 3anumuTe peakuuu odpazoBaHus pocToro cynepdocdara
Bonpocs! 1i1s1 oTyera 1o 1adoparopHoii padore Ne6:
1. 113 xakoro chIpbs MOIy4daroT GochOpHYIO KUCIOTY?
2. Bugst pochopHOit KUCTOTHI.
3. OxapakTepu3yiite ciocoObl NOTyYEHUS IKCTPAKIIMOHHON (POchHOpHOIT KUCIIOTHI.
4. Yem otnmuaercs TepMmuyeckas GochopHas KUCIOTa OT SKCTPAKIMOHHOM (ochopHOi KHCIOTHI?
[Tpumenenue Tepmuueckoit GocGopHOIl KUCTOTHI.
5. [IpuBenuTe peakiuio paznoxeHus pochara cMecbio cepHoir U HochOpPHON KUCIOT
3amayu Ui BHINOJHEHUS] NPAKTHYECKUX 3aHATHI:
[IpoBectu pacyer maTepragbHOrO 6ajJaHCca aMMUAYHOM CENUTPHI
IIpoBectu pacuer matepuanbHOro 6agaHca Kapoamuaa
[IpoBecTu pacuer maTepuaibHOrO OamaHca Cyab(aTa aMMOHHMS
[IpoBecTu pacuer maTepuaibHOro OamaHnca mpocroro cymnepdocdara
IIpoBectu pacuer marepuaibHOro 6ajgaHca 1BoitHoro cynepdocdara
[IpoBectu pacyer maTepraabHOrO OajgaHca SKCTPAKIIMOHHON (OChHOPHON KUCIOTHI

[IpoBecTu pacuer maTepuaibHOro Oamanca ammodoca



8. IIpoBecTu pacueTr MaTepHaIbHOTO OajaHCca AMAMMOHUTPOPOCKH
TecToBble 3a1aHHUA:
Bapuant Nel
1. [Tpu B3auMOJCHCTBIM KaKUX BEUIECTB 00pa3yeTcs cyibdar ammonus?
a) 2NHs (ra3) + H,SO4 (x);
6) NH3 (ra3) + NH4OH (1);
B) NHj3 (ra3z) + CO; (1);
r) 2NH4OH (ra3) + H,SO4 (k).
Bapuant Ne2
1. Kak Ha3bIBaeTcsd crnoco0 MOJY4YeHUs SKCTPAKLUHMOHHON (OCPOPHON KUCIOTHI, B pe3ylbTare KOTOPOIro
cynbdar kanbius ocaxaaercs B Bujae CaSO4-0,5H,07?
a) MOJIYTUIPATHBIN;
0) aHIMIPUTHBIN;
B) JUTHJIPATHBIN.
Bapuant Nel
2. Ilpu nomydenun npocroro cynepdocdara Ha MEPBON CTaTUM CKOJIBKO MPOIICHTOB amaTtuTa pearupyer ¢
CEpHOM KUCIOTOM?
a) 30;
0) 70;
B) 100;
r) 10.
BapuanT Ne2
2. IIpocteie (ogHOCTOpOHHME) hochopHbIe ynoOpeHHst U KOpMOBBIE hocdarhl MPEACTABISAIOT OO0
a) KajMeBble coiu (pochOopHO KUCITOTHI,
0) Harpuesbie conu HocHOpHOIl KUCITIOTHI;
B) KaJIblIEBbIE CONH (POCHOPHON KUCIIOTHI,
I') KaJIbLIMEBbIE COIM (PTOPOBOJOPOAHOM KUCIIOTHI.
BapuanTt Nel
3. Kakasg KOHLEHTpauus CepHOM KHCJIOThl NOJJEpKUBAaeTCd B HIKHEW dYacTh ckpyoOepa 4 mnpu
NIPOM3BOJICTBE CyIb(aTa aMMOHUS M3 KOKCOBOTO Ta3a OeccaTypaTopHBIM METOIOM?
a) 10-12%j;
0) 5-6%;
B) 3-4%);
r) 1-2%.
Bapuant Ne2
3. Kakoii(ue) mpoaykt(bl) 006pa3ye(r0)Tcsi Ha BTOpPOH CTaiuu CHHTe3a KapOamuia?

a) kapOomar aMMOHHSI,



0) kapbaMu 1 BOAA;
B) THIPOKCH]] aMMOHHS,
r) KapOomMaTr aMMOHHUS M BOJIA.

Bapuant Nel

4. Craguu TeXHOJOTHYECKOTO Mpoliecca — KpyIHoe IpoOJIeHUe pyabl, CYIIKa, MeJKoe (cpenHee) qpobieHue,

TOHKOE€ U3MCEJIIBYCHUE, COPTUPOBKA YaCTHUIL I10 pa3MEPy — OTHOCATCA K TEXHOJIOI'MHU ITOJTYUCHUA

a) mpocroro cynepdocdara;
0) hochoputHoit MyKH;

B) JBOiHOTO cynepdocdara,
) pochOpHON KHCIIOTHI.

Bapuant Ne2

4. 3akmrounTeNnbHOM CTasuel B IpOM3BOACTBE KUIKUX ynoopenuit KAC sBusercs:

a) HeWTpain3alus a30THOW KMCIIOThl aMMUAKOM C TIOJy4YEHHUEM PacCTBOPOB AMMOHUNHOM CEIUTPHI,

0) Beimapka pactBopoB NH4NO3 1o xonnentpamuu 70-80%;

B) BBIIIapKa pacTBOPOB kKapOamuaa 10 KoHneHTpauuu 75—80%);

') CMELIEHHE KOHIICHTPUPOBAHHBIX PaCTBOPOB aMMOHUIHOM CETUTPHI U KapOoaMuaa.

BapuanTt Nel

5. K mpoctbim dochopHbIM yIOOpEeHUSIM OTHOCATCS:

a) aMmMooc, MPOCTOM U IBOIHOMN cynepdocdarsr,

0) pocdopurnas myka, cyashoammodoc;

B) aMMMa4Hasl CETUTPa, IPOCTON U ABOWHOM cynepdocdarsr;

r) hocdopuTHas Myka, IPOCTON U IBOIHOI cynepdocdarsl.

BapuanT Ne2

5. ®opmyna cynbdara aMMOHHUS -
a) NHiNOsg;

6) CO(NH2)2;

B) (NH4)2SOy;

r) NH4NO3-nNH3-mH,0.
Bapunant Nel

6. B TexHomormu momydeHUs MpocToro cymepdocdara yeM T03UpyeTCs
IIIHEKOBBII CMECUTENh?

a) MIEJIEBBIM PACXOJOMEPOM;

0) BECOBBIM J103aTOPOM;

B) 0OBEMHBIM J103aTOPOM,

T') ICHTOYHBIM TPAHCTIOPTEPOM.

Bapuant No2

aIraTUTOBBINA

KOHIICHTpPAaT B



6. YnoOpeHusi, comepkailie B CBOEM COCTaBe COeOUHEHHs Oopa, Menu, MOIUOIeHa, IIMHKA, KoOanbTa U
Maprasiia B He0OJIbIIOM KOJIHYECTBE, Ha3bIBAIOTCS

a) MUKpOYI0OpEHUSMH;

0) MakKpoyIOOpECHUSIMH;

B) COJICCOCPIKALIIMH YIOOPEHHUSIMH;

') METaUICOJIEPKAIMMH YIOOPEHUSIMH.

Bapuant Nel

7. Kakoii(ue) mpomykT(bl) 00pasye(:0)Tcs Ha IEPBOI cTaIuu CHHTE3a KapOamuaa?

a) kapboMar aMMOHUS,

0) kapOamu;

B) TUJPOKCHU]] AMMOHUS,

) kKapbomar aMMOHMSI U BOJIA.

Bapuant Ne2

7. Craguy TEXHOJOTMYECKOro Ipoliecca — CMELIeHHe u3MelbueHHOro docdara ¢ CEepHON KHUCIOTOH,
3arBepaeBanue cynepdocdarnoil mynapmel B Kamepax, Jo3peBaHue cymnepdocdara Ha  ckiaze,
HEUTpaln3anus ¥ rpaHyIupOBaHUE — OTHOCSTCS K TEXHOJIOTHH MOTYYCHUS

a) nmpocroro cynepdocdara;

0) hochoputHoil MyKH;

B) ABOMHOTO cynepdocdara,

r) pochopHOit KUCTOTHI.

BapuanTt Nel

8. Kakoe konuuectBo NH4H,PO4 conepxutcs B ammodoce?

a) 10 %j;

0) 50 %;

B) 100 %;

r) 90 %.

BapuanT Ne2

8. Kakoii snemeHT B KkommuecTtBe 1,6% BXOIUT B COCTAaB PACTEHUN M BaXKHYIO POJb B JABIXaHUHM U
Pa3MHOKEHUU PACTEHUI?

a) cepa;

0) Kammii;

B) ocdop;

T) a30T.

Bapunant Nel

9. UTO momomaroT JUCThbs paCTEHUI?

a) Biary,

0) BOIOPO/I U3 BO3/IYXa,



B) AMOKCHJ YIJIEpO/a U3 BO3AyXa,

T') BOJOPOI U3 BJIary.

Bapuant Ne2

9. Kakas conb (ochopHOI KUCIOTHI UCTIONB3YETCS AJIsT yMSATYCHUS BOJIBI?

a) pocdar xanpims;

0) ocdar ammonus;

B) ¢hocdar HaTpus,

r) dhocdar Kanus.

BapuanTt Nel

10. Kak Ha3piBaeTcs croco0 MOJIY4YeHHs SKCTPAKUMOHHON (ochOpHOIM KHUCIOTHI, B pe3yabTare KOTOPOTO
cynbdar kanbius ocaxaaercs B Bunae CaSO42H,07?

a) MOJIYTUIPATHBIN;

0) aHIMIPUTHBIN;

B) JUTHJIPATHBIN.

Bapuant Ne2

10. B TexHonmormm moOMydeHHs mpocToro cymepdocdara kakas Temmeparypa TOIOYHBIX Ta30B
nojiepKuBaeTcs B 0apabaHHON CylIniKe Ha Bxoze?

a) 110-120°C;

6) 60-65°C;

B) 200-220°C;

r) 600-650°C.

Bapuant Nel

11. Kakas conb ¢ocopHOl KUCIOTHI MCIONB3YeTCs Ui MPOU3BOJCTBA YIOOPEHUH, MPOTUBOMOKAPHBIX
CPEACTB, KOPMOBBIX CPEJCTB U KYIbTUBUPOBAHUS APOAIKEH?

a) ¢ocdar KanbIus;

0) pocdar ammoHnus;

B) pocar Harpus;

r) dpocdar Kanus.

Bapuant Ne2

11. IIpu nonydyenuu pochopuTHON MYKH B KAKOM arlrapare NpOUCXOAUT TOHKOE U3MellbueHue Gocdopura?
a) B IIapOBOM MENbHUIIE;

0) B MOJIOTKOBOM IPOOHIIKE;

B) B BO3/IYIIIHOM CEIaparope;

T) B CyLIWIbHOM Oapabane.

BapuanTt Nel

12. ®opmyna aMMHaYHON CEIUTPHI -

a) NH4NO3;



6) CO(NH,)2;

B) (NH4)2SOq;

r) NHsNO3z-nNH3z-mH,0.

Bapuant No2

12. Kakoe komuuectBo (NH4),HPO,4 conepxurcs B ammodoce?
a) 10 %;

6) 50 %;

B) 100 %j;

r) 90 %.

Bapuant Nel

13. ®opmyna nanroeitHuTa

a) KClI;

6) KCI-MgCl,-6H,0;

B) KCI-MgS0O4-3H0;

1) K2S0O4:2MgSQOy.

Bapuant Ne2

13. Kakass KOHILIEHTpalusi CEpHOM KHUCIIOTHl MONJEPKUBACTCS B BEpXHEM dYacTu CcKpyobdepa 4 mnpu
IIPOM3BOJICTBE CyNb(aTa aMMOHUS U3 KOKCOBOTO Tra3a 6eccaTypaTopHbIM METO10M?
a) 10-12%j;

0) 5-6%;

B) 3-4%);

r) 1-2%.

BapuanTt Nel

14. VYnoOpeHusi, y KOTOpHIX (hOCHOpHBIE COEAMHEHUS PACTBOPSIOTCS B 2%-OM pacTBOpPE JUMOHHON
KHCJIOTBI, Ha3bIBAIOTCS

a) TMMOHHOPACTBOPHUMBIMH;

0) IUTPaTHOPACTBOPUMBIMU;

B) MaJIOPacTBOPUMBIMH;

T') BOIOPaCTBOPUMBIMH.

Bapuant Ne2

14. ®opmyna meHuTa

a) KCI;

6) KCI-MgCl,-6H,0;

B) K2SO,4-MgSO,-6H,0;

) K2S0O4:2MQSOy.

BapuanTt Nel



15. Kakoii snemeHT B konuuecTtBe 15,5-18% BXoauT B cocTaB GeNKOB, KOTOPHIE B CBOIO OYepENb SBISIOTCS
OCHOBOM JKMBOW TKaHU?

a) doccop;

0) Kanuii;

B) cepa,

T) a30T.

Bapuant Ne2

15. YnoOpenusi, y KOTOpbIX coeanHeHus Gocdopa pacTBOPUMBI B aMMHUAYHOM PACTBOPE JTMMOHHOKHCIIOTO
aMMOHWUSI, HAa3bIBAIOTCS

a) TMMOHHOPACTBOPUMBIMH;

0) IUTPaTHOPACTBOPUMBIMH;

B) MaJIOPaCTBOPUMBIMH;

') BOAOPacTBOPUMBIMH.

OI_IeHI/IBaHI/Ie CTYACHTA IIPU 3alIUTE KYyPCOBOI'0 MPOCKTA 110 ITUCHUIIINHE «TexHonorus MHUHCPAJIBbHBIX

yI0OpeHuH, CONeH U MIeT0Ue»:

banisl
(uToroBoit OcBoenue
. . . TpeOoBanus Kk 3HAHUAM
PEUTHHTOBOW | KOMIIeTeH Ui
OLIEHKN)
100-85 [IponBunyThll | Pemenuss 3agad  JOTWYHBI, JIOKA3aTENbHBl WU JIEMOHCTPUPYIOT
YpOBEHBb AHATUTUYECKUE W TBOPUECKHUE CTIOCOOHOCTH CTY/ICHTA.
OTBeThl Ha TIOCTaBJICHHBIC BOMPOCHI TIOJHBIC, YETKHE U
pa3BepHYTEHIC.
84-70 Cpenunuii [Ipu pemeHun 3amad JOMYIICHBl HE3HAYUTENbHBIE OIIMOKH,
YpOBEHB UCIIPaBIICHHBIC C MOMOIIIBIO «HaBOMSIIUX»  BOIPOCOB
IperoaBaTers.
JlaroTcsi TIOJTHBIE OTBETHI HA IOCTaBJICHHBIC BOMpPOCHL. [lokazaHo
YMEHHE BBIJCIATh TPUUNHHO-CIICICTBEHHBIEC CBS3U.
69-60 bazoBerii Jlormka ® TIOCTIENOBATEIBHOCTh B pEIICHUH 3a1a4 HMEIOT
YpOBEHB HapPYIICHUS.
OTBeTl HAa BONPOCH W  PEIICHUs TIOCTABJICHHBIX 3a/aa4
HEJOCTAaTOYHO TMOJIHBIE. B 0TBETax OTCYTCTBYIOT BBIBOJIBI.

Crynent, nomyuumBmmii meHee 60% OT MakCHMajabHOTO Oamia 3a pas3aen JUCHUIUIMHBI  WIN

IMPOMCIKYTOUHYIO aTTCCTALIUIO, CUUTACTCA HCATTCCTOBAHHLIM I10 ,Z[@.HHOIZ JAUCHUITIINHC.



OrneHMBaHUE CTY/ICHTA HA IK3aMeHe 110 JUCHUIUTNHE « TeXHOMOTHsI MUHEPATBbHBIX YA0OpeHUH, coylel 1

LIETIOYEIT»:
bansl
(utoroBoit OcBoenue
. . . TpeOoBaHnusi K 3HAHUAM
PEUTHHIOBOM | KOMIIETEeHIM A
OLIEHKH)
100-85 [IponBunyThIli | OTBETHI Ha TIOCTABJICHHBIC BOMPOCHI  IOJHBIC, UYETKUE W
YpOBEHb pa3BepHyThle. PemieHus 3agady  JOTUYHBI, JOKa3aTeJNbHBI U
JEMOHCTPUPYIOT aHAJIUTHYECKAEC ¥ TBOPYECKHE CIIOCOOHOCTH
CTYZCHTA.
84-70 Cpennuii JlatoTcsi monHBIE OTBETHI Ha MOCTaBlIeHHBIE Bompockl. [lokazaHo
YpOBEHBb YMEHHE BBIIEIATh MPUUMHHO-CIIEACTBEHHbIE CBs3U. [Ipu perieHun
3aa4 JIONYIIEHbl HE3HAYUTEIbHBIC OIIMOKH, HWCIPABJICHHBIC C
MTOMOIIIBIO «HABOJISIIIAX» BOITPOCOB MPEIO1aBaTEI.
69-60 ba3zoBbrit OTBeTbl Ha BONPOCHI M  PEIICHHS I[IOCTaBJICHHBIX 3a]ad
YpOBEHBb HEJO0CTaTOYHO MoJHbIe. JIoruka 1 mocnea0BaTeIbHOCTh B PEIICHUU
3aJ1a4 UMEIOT HapyIICHHs. B 0TBETax OTCYTCTBYIOT BBIBOJIBI.

CTy,I[eHT, HOJ'Iy‘II/IBIJ_II/II\/'I MeHee 60% OT MakcHMalbHOTO Oajia 3a pa3acit OJUCHUINIMHBI WA

MMPOMEKYTOUHYIO ATTCCTALIUI0, CHUTACTCA HCATTCCTOBAHHBIM I10 JTaHHOHN JUCHMIIINHE.

HToroBasi oleHKa BBICTABIAETCS IMyTEM IMEpeBoja HaOpaHHBIX OalIoB B COOTBETCTBHH CO CIEAYIOIIEH
TaOJIUIIEH:

OneHka 1o 5-0aIbHOM HIKale CymmMa 0anioB 3a paszessl v Onenka ECTS
9K3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopowo» 75-84 C
70-74
3 @ 65-69 D
«Y0081eMBOPUMENLHOY 60-64 E
2 — «HEeYO00B81eMBOPUMETILHOY Memnee 60 F

Y4eOHo-MeToAN4YecKOe U HHPOPMALMOHHOE 0O0ecniedeHne Y4eOHOH TN CUMILIHHBI
OcHoBHas nuTeparypa:
OcHoBHas
1. AxmeroB T.I'., byceirun B.M., Taiicun JL.I., AxmeroBa P.T. Xumuueckas TEXHOJOTHs

HEOpraHWYECKUX BellecTB: yueOHoe mocodue. - CIIO : MznmarenscTBO «Jlamby», 2019. - 452 ¢. — Pexum



noctyna: https://e.lanbook.com/book/119611

2. bynanoa T. B. CoBpemMeHHbIE aCIEKThl XMMUYECKON TEXHOJIOTUHU HEOPTaHUYECKUX BEIIECTB
: yuebHoe mocobue / T. B. bymnanoma, FO. P. I'mamsarymmumna. — KemepoBo : Ky3I'TY umenu T.O.
l'opbaueBa, 2020. — 64 c. - Jlaup : onexTpoHHO-OMOMMOTeuHas cucrema. — URL:

https://e.lanbook.com/book/163557

JlononnurenbHas
3. MockBuue 10.A., I'puropuueBa A.K., ITaBmoB O.C. Teopernueckue OCHOBBI XUMHUYECKOU

TexHoyoruu: yue6Hoe mocobue. - CII6 : UHzmarenbctBo «Jlamby», 2020. - 272 c.— Pexum gocryna:

https://e.lanbook.com/book/164717

4, JleonoBuu A. A. OCHOBBI Hay4YHBIX HCCIIEOBaHUH : yueOHUK 11 By30B / A. A. JleonoBuy, A. B.
[enoymoB. — 2-e¢ u3n., nepepad. u non. — Cankrt-IlerepOypr : Jlans, 2021. — 124 c. - Jlawp :
3JIEKTPOHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/183147

5. 3yboa H.I'. Kmaccudukanmss MuHepanbHbIX ynoOpeHuit / Meroandeckne yka3zaHHS K
BBITIOJIHEHHIO JTa00OpaTopHBIX pad. Anpodamms, 2020.

6. 3y6oa H.I'. KadecTBeHHbINl aHanM3 MUHEpPAIbHBIX ynoOpeHuil / MeTtoauueckue ykazaHHs K
BBINTOJIHEHHIO JTabopaTopHbIX pad. Anpobdanus, 2020.

7. 3yooa H.I'. KonuuecTBeHHBII aHANINW3 W3BECTKOBBIX ynoOpeHmid / MeToaudeckue ykasaHHsS K
BBITIOJIHEHHIO JTa0OpaTOpHBIX pad. Anpodamms, 2020.

8. 3yboBa H.I'. Ananu3 ¢ochaTHON MyKH U allaTUTOBOTO KOHIIEHTpaTa / MeToJuuecKue yKa3aHus K
BBITNOJHEHUIO JIabopaTopHbIX pad. Anpoodarus, 2020.

9. 3y6oBa H.I'. TpunoHomeTpuiecknii MeToll aHanu3a ABOWHOTO cymepdocdara / Meroauueckue
yKa3aHHs K BBIIOJIHEHUIO JJabopaTopHbIX pad. Anpobdanus, 2020.

10. 3y6osa H.I'. Anamu3 cmecu ¢docdopHoil u cepHoil kucnor / Meroauueckue yka3zaHUS K
BBINOJIHEHUIO JTabopaTopHbIX pad. Anpobanus, 2020.

11. 3y6oBa H.I'. TexHonoruueckue pacuersbl B MPOU3BOICTBE aMMUAYHOMN celnUTphl / MeTtoanueckue
YKa3aHHUA K BBIIIOJIHEHUIO IPAKTHUECKUX paboT. Anpodanus, 2020.

12. 3y6oBa H.I'. TexHonoruueckue pacueTsl B MPOU3BOJCTBE Kapbamuaa / Metoandeckue ykazaHHs
K BBITTOJIHEHHIO MPaKTHYECKUX paboT. Anpobanus, 2020.

13. 3y6oBa H.I'. TexHomornueckne pacdeTsl B IPOU3BOJCTBE Ccylb(haTa aMMoHHUs / MeToamuecKkue
YKa3aHHUA K BBIITOJHEHUIO IPAKTHUECKUX paboT. Anpodanus, 2020.

14. 3yb6oa H.I'. TexHonormveckue pacyeTsl B NPOHM3BOACTBE mpoctoro cymeppocdara /
MeTtoanueckue yka3zaHusl K BHIIOJTHEHUIO IPAKTUYECKUX paboT. Anpoodarus, 2020.

15. 3ybosa H.I'. TexHomormdyeckue pacdeTsl B MPOU3BOJACTBE JBOIHOrO cymnepdocdara /
MeTtonnyeckue yka3aHusl K BBIIIOJIHEHUIO TPAKTHUYECKUX padoT. Anmpobanus, 2020.

16. 3y6oBa H.I'. TexHonornueckue pacyeTsl B IPOU3BOJICTBE IKCTPAKIIMOHHOM (POCHOPHOI KUCTOTHI
/ Meroandeckre yka3aHHs K BBIMOJIHEHUIO MPaKTHUECKuX padot. Anpobanus, 2020.

17. 3y6osa H.I'. TexHonorudeckue pacueTsl B Ipou3BOACTBE amMmmodoca / MeTonuueckne yKa3zaHus


https://e.lanbook.com/book/119611
https://e.lanbook.com/book/163557
https://e.lanbook.com/book/164717
https://e.lanbook.com/book/183147

K BBITIOJIHEHHIO MPaKTHYECKUX paboT. Anpobanus, 2020.

18. 3y6oBa H.I'. TexHnonoru4yeckre pacyeTsl B MPOU3BOACTBE TMAMMOHUTPOGOoCcKkn / MeTtoandeckue
yKa3aHUs K BBITOJTHEHUIO MTPaKTUUECKUX padoT. Anpobanus, 2020.

19. 3y6oBa H.I'. TexHomorusi MUHEpaNbHBIX YHOOpeHWH, coyied u 1Ienouyeidt /Meromuyeckue
yKa3aHHsl K KypcoBoMy npoekty. bamakoBo. Anpobanus, 2020.-16 c.

20. XKypnan «Ycmexu B XUMHM W XHMHYECKOW TEXHOJOTHW». - Pexum gocryma:

https://e.lanbook.com/journal/2381

21. Kypunan «Tpynst BI'TY. XuMus u TEXHOJIOTHUS HEOPTaHMYECKUX BELIECTBY». - PexxuMm nmocryma:

https://e.lanbook.com/journal/2484

22. Kypuan «Tonkue XUMHUYECKHE TEXHOJIOTHI. - Pexum JIO0CTyTIA:

https://e.lanbook.com/journal/2361

JIeKTpOHHO-0nb.1noTeunbie pecypest BUTU HUAY MUDU

- DIEKTPOHHO-OMOnuoTeunass cuctema HUAY MUOU (cBuaeTenbcTBO O TOCYIapCTBEHHON
peructpanuu 0a3bl JaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6€3 orpaHuyYeHHs] KOJIUYECTBA MOJIb30BaTENCH
u 0e3 OrpaHuveHus CPOKA UCTIOIH30BAHUS PECYPCOB;

- JIEKTPOHHO-OMONMMoTeunass cucrema «KOHCymbTaHT cryzneHTa» (OOIIECTBO C OTrpaHUYCHHOU
orBeTcTBeHHOCTBIO «llomurexpecypey»). Horosop Ne 12-21-910 ot 16.07.2021 r. Ha mnpemocTaBieHUE
JOCTyNa K JIEKTPOHHOM OMOInoTeke K KoMIuiekTaMm «MenuinHa. 3npaBooxpaHeHue. bazoBast KomIeKkus»,
«Kuurun wm3parensctBa «®Denukcy, «M3marenbckuii nom MOMMWy», «Kuurum umsnarensctBa «lIpocmexTy:
«MHOCTpaHHBbIe A3BIKUY... 10 31.08.2022 r.;

- DIIEKTPOHHO-OMONIMOTEUHas cuctema «ANOykce» (moroBop Ne 09-21-910 ot 02.07.2021 r.) Ha
npenocrasienue nocryna no 31.08.2022 r.;

- DJIEKTPOHHO-0MbMMoTeyHas cucreMa «Jlaub» (moroBop Ne 10-21-910 ot 16.07.2021 r. Tonbko Ha
KHHUTHU u31arenberBa «Jlanb») Ha mpenocraBienue gocryna mo 31.08.2022 r.;

- JJIEKTPOHHO-OMOIMoTeuHas cucrema «Jlaup» (moroBop Ne 11-21-910 ot 16.07.2021 T. Ha KHUTH
JPYTUX W3aTeIbCTB-NApTHEPOB U3/1aTeNbeTBa «JIaHby») Ha mpepoctasineHue goctyna no 31.08.2022 r.;

- 3NIeKTPOHHO-OMGMMoTeunas cuctema «FOPAUT» (norosop Ne 13-21-910 ot 30.08.2021 r.) Ha
npenoctaiienne aocrymna no 31.08.2022 r.;

- 3JIeKTpOHHO-OMOMuoreyHas cucrema «KoHcynbTanT Bpada» (moroBop Ne 590KB/05-2021 ot
01.06.2021 r.) Ha mpenoctaBnenue nocrymna mo 06.08. 2022 r.;

- 2NeKTpoHHO-OmOmuoteuHas cucrema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha
npenoctaiienne aocrymna no 31.08.2022 r.;

- Hay4Has 3JeKTpOHHas OubamoTeka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021 r.) Ha
npenocrasieHue nocryna no 31.12. 2022 r.;

- MEXIyHapoIHbIM onmaiiH pecypc ProQuest (moroBop Ne 19-21-910 or 18.10.2021r.) Ha

npenoctasiienue aocrymna mo 30.11. 2022 r.


https://e.lanbook.com/journal/2381
https://e.lanbook.com/journal/2484
https://e.lanbook.com/journal/2361

[TporpammHuoe obecrieueHue u IHTepHET-pecypChl:

[Ipomecc peanuzanuu 00pa3oBaTENbHONW MPOTPAMMBI  00€CTIEYeH HEOOXOIUMBIM KOMIUICKTOM

JUIEH3UOHHOTO IporpammHoro obecreuenus: «Word», «Power Painty.
MarepunanbHO-TeXHHYeCKOe o0ecnieyeHre y4eOHOH TUCHUIINHBI

JlekIMOHHBIE ~ 3aHATHUS MPOBOJAATCS B  CICHUAIM3UPOBAHHBIX  AyJUTOPUSIX, OCHAIIECHHBIX
MYyJIbTUMEAUMHBIM OOopynoBanueM. [IpakTuyeckue 3aHATHUS NPOBOAATCA B ITHUX KE ayIAUTOPHUIX C
noceueHueM 1abopaTopuii, OCHAIICHHBIX CTaHAAPTHBIMU KOMIUIEKTaMU OTEYECTBEHHBIX U 3apyOe:KHBIX
nprOOPOB U YCTaHOBOK. MyIbTUMEIUHHBINA KypC JEKIUH, BUACO(UIBMbI, MAKETHI U IIJIaKaThI.

YuyeOHO-MeTOANYeCKHEe PEKOMEHIAlMH ISl CTYIeHTOB

1. Ykazanus 11 npocayirBaHus JICKIHUN

[lepen HayamoMm 3aHATHUI BHUMATENHHO O3HAKOMHTHCS C Y4EOHBIM IJIAHOM MPOBEACHUS JICKIIMNA U
CIIMCKOM PEKOMEHI0BaHHOM JIUTEPaTypHI.

[lepen moceunieHneM o4epeHOMN JEKIUU OCBEKUTh B IMAMSTH OCHOBHBIE KOHIEMIIMU MPOUIEHHOTO
panee marepuaina. [loarotoBuTh npu HEOOXOJUMOCTH BOMPOCHI MpenojaBarento. He Hago omacarbes, 4To
BOIPOCHI MOTYT OBITH TPOCTHIMHU.

Ha nexnun ocHOBHOE BHUMaHHE CIIEAYET yAENsATh He GopMysiaM U MaTeMaTHUYECKUM BBIKJIAJKaM, a
COJIEP’KaHUIO N3Y4YaeMbIX BOIIPOCOB, OIIPECICHHUAM U IOCTAHOBKAM 3a]1a4.

B nporecce u3yueHust 1€KIMOHHOTO Kypca HEOOXOIUMO MO BO3MOXKHOCTH YacTO BO3BPAILATHCS K
OCHOBHBIM TMOHSATHSM M METOJaM pelleHHs 3a4ay (31eCh BO3MOXKEH BBIOOPOYHBIN KOHTPOIb 3HAHUMN
CTYJICHTOB).

KenarenpHO MCHOJB30BaTh KOHCHEKTHl JIEKUMH, B  KOTOPBIX HCIONB3YEeTCs IMPUHATas
IpernojiaBaTeseM cCucTeMa 0003HauYCHHH.

s 6or1ee moapoOHOTO U3yUeHHUsl Kypca ciaenyeT paboTarh ¢ pEKOMEHI0OBAHHBIMU JINTEPATYPHBIMU
VMCTOYHMKAMHU U BHOBb MOSBIIIOIIMMUCS UCTOUHUKAMHU.

2. YKazaHus 1Jis y4acTUs B MPAKTUUYECKUX 3aHATHAX

[lepen mocemnieHreM NMPAKTUYECKOTO 3aHATHS YSCHUTh TEMY 3aHSATUS U CAMOCTOSTEIbHO HU3YYHUTh
CBSI3aHHBIE C HEM MOHATHS U METOJbI PELICHUS 3a]1a4.

[lepen pemieHuemM 3amad akTUBHO YYacTBOBAaTh B OOCYXACHHHM C TPENOJABATEIeM OCHOBHBIX
MOHSITUH, CBA3AHHBIX C TEMOU MPAKTUIECKOTO 3aHSTHS.

B mpouecce pemnienust 3aa4 BECTH JUCKYCCHUIO C MpeNojaBaTesieM O MPaBHJIBHOCTH MPUMEHEHUS
METOJI0B UX PELIECHUS.

[Io BO3MOXXHOCTH CaMOCTOSITENIbHO JOBOJIUTH PEIICHHE MPEAJIaraeMbIX 3a/lay /10 OKOHYATEIbHOIO
uTOrAa.

B KkoHIEe MNpakTHYeCKOro 3aHATUS NpU HEOOXOJMMOCTH BBISICHUTH Yy TPENoJaBaTels HEsSCHBbIE
BOIIPOCBI.

OcHOBHBIE pe3yIbTATHI BHIMOJTHEHUS PAOb0THI HEOOXOMMO pacreyaTarb.

3. Yka3aHus Ji71s1 BBITIOJTHEHUS TA0OPAaTOPHBIX padoT



Cobmronats TpeOOBaHMS TEXHUKH OE€30MIaCHOCTH, AJISl YEro MPOCIyIIaTh HEOOX OMMbIE Pa3bsICHEHUS
0 MPaBUJIHLHOCTH MOBEJEHUS B JIaOOpaTOPHUH.

[lepen BbImOMHEHHEM J1a0OPATOPHONM PabOTHI MPOBECTH CAMOCTOSTEIBHO MOATOTOBKY K paboTe
U3y4UB OCHOBHBIC TEOPETHUECKUE IIOJIOKEHHs, 3HAHME KOTOPHIX HEOOXOAMMO Ui OCMBICIEHHOTO
BBITIOJTHEHUS PA0OTHI.

B npouecce BoinmonHeHus: pabOTHI CleIyeT MOCTOSIHHO OOLIAThCS C MperojaaBareieM, He J0omycKas
110 BO3MOKHOCTH HETIPABWIIbHBIX JI€UCTBHII.

OCHOBHBIE Pe3yJIbTaThl 3KCIIEPUMEHTOB HE00X0AUMO 3a(pUKCUPOBATH B MMCHbMEHHOM BH/IE.

[Ipu cmave 3adera mo paboOTe MOATOTOBHTH OTYET O MPOJEIAHHOW padoTe, TAe MOJKHBI OBITh
OTPa)KE€HbI OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.

4.Yxa3aHus AJis BBIIOJIHEHHS] CAMOCTOSATEIbHON pabOThI

[Tonyunts y mnpenogaBarens 3aJaHHe W CHUCOK PEKOMEHAOBAHHOW JuTepaTypbl. M3ydenue
TEOPETUUECKUX BOINPOCOB CIIEAYET MPOBOJUTH IO BO3MOXKHOCTU CAMOCTOSITEIILHO, HO IPH 3aTPyIHEHUSIX
oOpalathecs K MpernoaaBaTelio.

[ToAroTOBUTH MUCHbMEHHBIN OTYET O MPOICTAaHHON padoTe.

[Ipu BhIMOTHEHWH (POHTATBHBIX 33JaHUI MO YCMOTPEHHIO IperojaaBaTenss paboTa MOXKET OBITH
OlleHEHa 0e3 MUCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, MPU YCIOBUU aKTUBHOU
CaMOCTOSITENIbHOM paboTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoauyeckue pekoMeHAalMHU /sl penogaBaresiei

1. Yka3aHus s npOBeNECHUS JIEKIUI

Ha nepBoii BBOJHOM JeKIMH cliesaTh 00U 0030p cofepikaHusl Kypca U OTMETUTh HOBbIE METO/IbI U
HOJXO/bl K pEIIEeHUI0 3a/1a4, PaccMaTpUBaeMbIX B Kypce, JIOBECTH /10 CTYJEHTOB TpeboBaHMs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy mOArOoTOBKE K JIEKIMOHHBIM 3aHATUSAM HEOOXOAMMO NpPOAyMaTh IJIaH €ro IpOBEJEHUS,
COJIepKaHUE BCTYIUTEIbHOW, OCHOBHOW M 3aKJIIOYUTEIBHOW YaCTH JIEKIMH, O3HAKOMMUTBCS C HOBHUHKAMH
y4eOHOI M MeTOAMYECKON JUTepaTyphl, MyONUKalMUSIMU MEPUOAMYECKON MeyaTH MO TeMe JIEKIIMOHHOTO
3aHATHsI. YTOYHUTH IUIAH IPOBENEHUS IMPAKTUYECKOrO 3aHATHUA MO TeMme Jiekuuu. llepen usnoxeHueMm
TEKYIIEero JIEKIIMOHHOTO MaTepualla HallOMHHUTb OO0 OCHOBHBIX HTOTaX, JOCTUTHYTHIX Ha MPEAbLAYIIMX
nekuusax. C 3Toi 1enplo 3a/1aTh HECKOJIBKO BOIPOCOB aYAUTOPUH U OCYLIECTBUTH BBIOOPOUHBIM KOHTPOIH
3HAHMS CTYJIEHTOB.

B Xxome neKIMOHHOrO 3aHATHA TpernojaBaTelb JODKEH Ha3BaTh TeMY, YdeOHbIe BOIPOCHI,
O03HAKOMHUTh CTYJIEHTOB C II€PEYHEM OCHOBHOM M JIOMOJIHUTEIbHOM JIUTEPATypbl IO TEME 3aHATHUS.
PackpeiBas conepkaHue y4yeOHBIX BOINPOCOB, AaKLIEHTUPOBATh BHUMAHHE CTYAEHTOB Ha OCHOBHBIX
KaTeropusix, sIBIICHUSX U MPOLEccax, 0COOEHHOCTIX UX MPOTeKaHHs. PacKppIBaTh CYITHOCTh U COJIEpKaHHE
Pa3IMYHBIX TOYEK 3PEHUS U HAYYHBIX MOJX0/I0B K OOBSICHEHHIO TE€X WJIM UHBIX SBJICHUN U MPOLECCOB.

Crnenyer apryMeHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO MO3HMIIMIO IO CIOPHBIM TEOPETHUYECKUM



BonpocaMm. lIpuBoauts npumepsl. 3afaBaTh IO XOAYy M3JI0KEHMSI JIEKIIMOHHOTO MaTepuajga pUTOPUUYECKUE
BOIIPOCHI U CaMOMY JjaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMU MBICIUTEIBLHON JEATENbHOCTU
CTYZECHTOB, MOBBILIEHUIO UX BHUMaHUs U MHTEpeca K MaTepuaiy JIEKIIMH, ee cojepxkanuto. [IpernonaBarens
JIOJDKEH PYKOBOJUTH pabOTON CTYIEHTOB MO KOHCIIEKTHPOBAHHIO JICKIIMOHHOTO MaTepHaia, o 4epKHBATh
HEOOXO/MMOCTh OTPaKEHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH H3ydyaeMOH TeMbI, 0c000 BBIIEIS,
KaTeropuayibHbelii anmapar. B 3akmouuTenbHOM wacTu JeKUMH HeoO0Xxoaumo chopMyiIupoBaTh oOIIMe
BBIBOIbI 110 TEME, PACKPBIBAIOLINE COJAEPKAHNE BCEX BOIIPOCOB, MOCTABICHHBIX B JIeKIUH. OOBIBUTH IJIaH
OUEPEHOT0 MPAKTUYECKOTO 3aHATHS, JaTh KpaTKUE pEKOMEHJALMHU IO IOATOTOBKE CTYIEHTOB K
IPAKTUYECKOMY 3aHATUIO. OmpenenuTb MECTO M BpeMsl KOHCYJIbTallMM CTYACHTaM, I10KEJaBLUIMM
BBICTYIIUTh HAa IPAKTUYECKOM 3aHITUU C JOKJIAJaMu U pedepaTamu.

Ha nocnenneii nekuuu yaeiauTs Bpems 17 0030pa Haubosiee BaKHBIX MOJI0KEHUH, pACCMOTPEHHBIX B
Kypce.

2. Yka3zaHus JUIs IPOBEICHUS IPAKTUUECKUX 3aHATUN

YeTko 0003HAUUTH TEMY NTPAKTHYECKOTO 3aHATHSL.

OO6cyuTh OCHOBHBIE IOHATUS, CBA3aHHBIE C TEMOM MPAKTUYECKOI0 3aHATHS.

B mnponecce pemieHus 3amay BECTH JAMCKYCCHUIO CO CTYAEHTAMHM O MPaBWIBHOCTH MPUMEHEHUS
TEOPETUYECKUX 3HAHUMU.

OTmeuathb CTYJEHTOB, HauboJIee AKTUBHO YYaCTBYIOIIUX B PELICHUH 33/1a4 U JAUCKYCCHSX.

B xoHIIe IpakTHYeCKOro 3aHATHS 33]aTh ayJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. YkazaHus it IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmtoiate TpeOOBaHUS TEXHUKH O€30MaCHOCTH M TMPOBOJUTH HEOOXOIUMBIE Ppa3bICHEHUS O
NPaBUIBHOCTH MOBEJCHUS B J1aOOPaTOpUH.

[Tepen BbImOIHEHHEM J1a0OPATOPHOI pabOTHI MPOBEPUTH CTEIIEHb TOTOBHOCTH CTYAEHTOB, HATOMHUTb
U 00CY/IUTh OCHOBHBIE TEOPETUYECKHUE TMOJIO0XKEHHUS, 3HAHHE KOTOPHIX HEOOXOJUMO JUIsl OCMBICIEHHOTO
BBITIOJIHEHUSI padoT.

B mpouecce BeimonHeHus paboThl CleayeT MOCTOSHHO OOLIATHCS CO CTYAEHTAMM, HE JIOMYyCKas IO
BO3MOYKHOCTH UX HENPaBUJIbHBIX AEHCTBUIA.

TpeboBaTh, YyTOOBI OCHOBHBIE PE3YJIbTAThl IKCIEPUMEHTOB OBUIM 3a(UKCHPOBAHBI CTYJIEHTAMU B
MUCHbMEHHOM BHUJIE.

[Ipu mpueme 3auera mo pabore TpebOOBaTh OTUET O TMPOJCITAHHOW paboTe, T/A€ MOJDKHBI OBITH
OTpa)XEHbI OCHOBHBIE PE3YJIbTaThl U BHIBOBI.

4.Yka3aHus 0 KOHTPOJIIO CaMOCTOSTEIbHON paboThI CTY/IEHTOB

[Io ycmoTpeHuio mpemnojaBaTesis 3aJaHUE Ha CaMOCTOSITENbHYIO paboTy MOXET ObITh
VHAUBUAYaAJIbHBIM WU (POHTAIBHBIM.

[Tpu ucmoNb30BaHUM MHIMBUAYAJIBHBIX 3aJaHUi TpeOOoBaTh OT CTYAECHTAa MHUCBMEHHBIM OTYET O
IpojieTaHHOM paboTe.

[Ipy npumMeHeHUM GPOHTAIBHBIX 3a/JaHUN BECTH KOJUIEKTUBHBIE OOCYXACHHS CO CTyIEHTaMH



OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.
C uenbro KOHTPOJI KauyecTBa BBHIIIOJIHEHUSI CaMOCTOSITENIbHON paboThl TpeOOBaTh MHAUBUIYyabHBIC

OTYCTHI (I[OH}’CTI/IMO BMECTO IIMCBMECHHOI'O OTYETA IPUMEHATh HHANBUAYAJIbHBIC KOHTPOJIbHBIC BOHpOCBI).

[Iporpamma cocraBiieHa B cootBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU no HampaBieHHIO

noarotoBku 18.03.01 «Xumnueckas TEXHOIOTUS.
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Penienzenr: 7 non., I'epacumona B.M.

[Iporpamma omoOpena Ha 3acemanun YMKH Xwumuueckas texnosiorus ot 31.08.2021 ropa,

npotokoia Ne 1.

[Ipencenarens yueOHO-METOIUYECKON KOMUCCUH v Yepnosa H.M.



