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IHeab ocBOeHMSI AMCHMIIJINHBI

[lens mpenomaBaHus JUCHUUIUIMHBI SBIACTCS MOJYyYCHUE 3HAHWUM, HEOOXOIUMBIX IS
IJIOJIOTBOPHOM  TBOPUYECKOW  JesATeIbHOCTH OakanmaBpa. JlucuummHa «TexHosorus
MUHEpPAJIbHBIX  yAOOpeHuM, cojied | 1enouyeid»  (GOpMHUPYIOT — TEXHOJIOTHYECKOE
MHPOBO33peHHE OaKalaBpoB JII WX MPOU3BOJACTBEHHO-TEXHOJIOTHYECKOM W TMPOEKTHO-
KOHCTPYKTOPCKOM MpOo¢eCCHOHATBHON AESITETbHOCTH.

3agaun  W3y4YEeHUS JAUCHUIUIMHBL: M3YYE€HHUE OCHOBHBIX BHJOB MHUHEpaIbHBIX
yI0OpeHU U COCOO0B MX IOJYUYEHHMs, a TaK)Ke CIIOCOOOB IMOIYYEHHS COJIEH M IIEIOUCH.
bakanaBp mo mucuumuinHe «TeXHOIOTHS MUHEpAIbHBIX YIOOpPEHUH, COJIEM W IIeodeii»
JOJDKEH pemniaTth MpodeCcCHOHANIbHBIC 3aJaud B COOTBETCTBUM C IIPOM3BOJICTBEHHO-
TEXHOJIOTUYECKON, HAy4YHO-UCCIICIOBATEIbCKONM, OpPraHu3allMOHHO-YIIPABICHYECKON |
IIPOEKTHOU JIEATEIIBHOCTBIO.

N3ydeHne AUCHUIUIUHBI TOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHaapTax:

- 26.001. Cneuuanuct mo oO€CHeYeHUI0 KOMILIEKCHOIO KOHTPOJISI MPOU3BOACTBA
HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHUAJIOB;

- 24.075. mxeHep ucciaeaoBarellb B 001aCTH pa3ielIeHUs] H30TOTIOB.

MecTto pucuuminHbl B ctpykrype OOII BO

N3yuenue kypca «TexHONOTHS MUHEPAIBbHBIX YIOOPEHHH, COJEd W IIeIouen»
CBSI3aHO C HEOOXOJMMOCTBIO 3HAHUWA OCHOB OOIIEH M HEOPraHWYECKOM XUMHUHU, OOIIeH
XUMHYECKOW TEXHOJIOTHH, XUMHUYECKUX PEAKTOPOB, MPOLIECCOB MU alIapaToOB XUMHYECKOU
TEXHOJIOTUHU, IIUPOKOE HCIOIb30BaHUE, KOTOPHIX HE TOJBKO JAAET BO3MOXHOCTh HamOoJliee
TOYHO BBIPA3UTh TEOPETHUCCKHUE 3aKOHOMEPHOCTH, HO U SBIACTCS HEOOXOJIUMBIM
WHCTPYMEHTOM UX YCTAHOBJICHUS.

Jns ocBoeHMsSI AUCHUILIMHBI «TEXHOJIIOTHS MHMHEPAIBHBIX YAOOpPEHUM, COJIe u
miesoueiy HeoOXOIUMBl 3HAHHME, YMEHHE W BJAJIEHHE MaTepuajioM IO CIEAYIOIUM
mucuumuinHaMm: «OOmas U HeopraHuyeckass Xumus»; «OOIas XuMu4deckass TeXHOJOTHS;
«AnanuTruyeckas XuMus 1 (U3UKO-XUMHUECKHE METO bl aHalu3ay; «lIporeccsl u annaparsl
XUMHYECKUX TEXHOJIOTHI, «be30IacHOCTh JKU3HEACITCILHOCTHY .

TeopeTnueckne 3HAHUS W TMPAKTUUYECKHE HABBIKK, MOJYYECHHBIC CTYJICHTAMHU IPHU
M3YYEHUU JUCHUIIIUHBI «TeXHONOrusT MHHEpaIbHBIX YIOOpEHUH, colell W Ieaoueiny,
JIOJKHBI OBITH UCIIOJIB30BAHBI B TIPOIIECCE M3YUCHUS MOCIEAYIOMUX nucuuruinH: «Pecypco-
U DHeprocOepeKCHHE B TEXHOJOTHMH HEOPTraHWYECKUX BEIIECTBY», «DKOJIOTHYSCKUE
po0JieMbl OCHOBHOM XMMHYECKOW MPOMBINIIEHHOCTH», «PacdyeT u BhIOOp MaTtepualioB U
o00Opy/nOBaHUsI TpU MPOCKTUPOBAHUMY», «XUMHUYECKash TEXHOJIOTUS HEOPraHUYECKHUX
BEIECTB. TEXHOIOTUS CEPBI U CEPHOU KUCIOTHI».

[Tocne m3ydyeHus AUCIUIUIMHBI BBIMTYCKHUKHA JOJKHBI OBITh TOTOBBI K BBITIOJIHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/02.6. Pa3paboTka HOBBIX W COBEPIICHCTBOBAHWE JECUCTBYIOIIMX METOJIOB
MPOBEJICHUS aHAJIM30B, UCIILITAHUN U UCCIICIOBAHUN;



- A/07.6. llpoBeneHue HCMBITAHUM HOBBIX O0O0pa3OB NPOIAYKIMHU, pa3padboTKa
TEXHUYECKOH TOKYMEHTalIUU;

- B/02.6. IlpoBeneHune -dKCHEPTHU3BI
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MATE€pUAJIOB HA COOTBETCTBUE TpPEeOOBAHUSIM

TCXHUYCCKUX JOKYMCHTOB IIPOU3BOACTBA

BHYTPEHHETO PbIHKA U 3KCIIOPTHBIM TPEOOBAHUSM;

- A/01.6. IlpoBenenue ananm3a ChIpbs, MONy(paOpUKAaTOB U TOTOBOM MPOAYKIIUU
MIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIMOHHBIX MATEPHAJIOB;

- A/06.6. Pa3paboTka mnpemsioxKeHUH MO KOMIUIEKCHOMY HCIOJIb30BAHUIO CBHIPbS U
YTUIK3AIUU OTXO0JI0B ITPOU3BOJICTBA;

- A/03.6. BolsiBiieHHE U aHATIU3 IPUYHMH Opaka/HECOOTBETCTBYIOIIEH MTPOIYKIINU;

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

00paboTKa pe3yIbTaTOB aHAIHM3a U MIOKa3aHU MPUOOPOB.

Komnerenuuu odyuawinerocsi, (popmupyembie B pe3yJbTaTe 0CBOCHUS TUCHUIIIMHBI
B npouecce ocBoeHuUs1 TaHHOM TUCUUIUIMHBIL Y CTyJEHTa (DOPMUPYIOTCS CHEAYIOIINE

KOMIICTCHIIMHN:

— mpoeccroHanbHbIC

KOI[ KOMIICTCHI N

HanmMeHnoBaHue KOMIETEHIIMHU

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIHN

[K-1

CIIOCOOEH IIJIaHUPOBATh U
MPOBOJIUTH (PH3UUECKUE U
XUMHAYECKHE DKCIIEPUMEHTHI,
MIPOBOAUTH 00PabOTKY HX
pe3yIabTaTOB U OLICHUBATh
MOTPEUTHOCTH, BBIIBUTATH
THITOTE3BI M YCTaHABINBATH
TPaHUIBI UX IPUMEHEHHSI,
MIPUMEHSITh METOJIBI
MaTeMaTHYeCKOTo aHalu3a u
MO/JICIIMPOBAHUS, TEOPETUIECKOTO
U SKCTIEPUMEHTAILHOTO
WCCIIE/IOBAHHS

3-I1K-1 3HaTh npUMEHEHUE METOIOB
MaTeMaTUYECKOTO aHallu3a,
MOJICJIMPOBAHUS U TEOPETUUECKUX OCHOB
JUISL IPOBEJICHUSI HAYYHO-
MCCJIEI0BATENLCKUX PA0OT U UCTIBITAHUMN
V-IIK-1 YMeTh BBINONHATH (pU3NUECKHE
Y XHMHYECKHE IKCTIEPUMEHTAITbHBIE
paboThl, TPOBOAUT 0000IIIEHIE U
00paboTKy UX PE3yJIbTaTOB, OIICHUBAET
MOTPEIIHOCTH, BBIIBUTAET TUTIOTE3BI U
YCTaHABIIMBACT TPAHUIIBI UX TPUMCHCHHUS
B-T1K-1 Bnagetrs MeTOgaMu ITOATOTOBKHU
METOJAMYECKOTO PYKOBO/JICTBA IO
MPOBEJCHUIO GUBUUECKUX U XUMHUECKUX
SKCTIIEPUMEHTOB M HAYYHO-
UCCIIEJIOBATEIILCKUX paboT

IK-3

CHOCOOEH M3y4aTh Hay4yHO-
TEXHUYECKYI0 MH(pOpMaIuIo,
OTEUYECTBEHHbIN U 3apyOeKHBIH
OTIBIT 110 TEMATUKE UCCIIET0BAHUS

3-I1K-3 3HaTh MHOCTpAHHBII SI3BIK,
HAY4YHO-TEXHUYECKYI0 HHPOPMALIHIO,
OTEUYECTBEHHBIN U 3apyOEKHBII ONBIT JIs
IIpOrpamMM UCIBITAaHUN U 0(OPMIICHUS
TEXHUUYECKOH TOKyMEHTalluu

V-IIK-3 YMeTh coOuparh U HaKarjInuBaTh
9KCIIEPUMEHTAJIbHBIE JAHHBIE C
MIPUMEHEHUEM HHOCTPAHHOTI'O S3bIKA
B-I1K-3 BnaaeTts HaBbIKaMH NPOBEACHUS
TEKYIIHUX U TOMOTHUTEIbHBIX
WCIIBITAHUHN, aHAJIM3UPOBATh PE3YJIbTATHI
C Y4ETOM HayYHO-TEXHUUYECKOU
nH(pOpMaLIUY U Ha OCHOBAHUU
OTEYECTBEHHOT'0 M 3apyOEIKHOTO OIbITA

[TK-7

CHoCOOEH MPUHUMATD
KOHKPETHBIE TEXHHUECKHUE

3-11K-7 3HaTh TEXHOJIOTUU U CUCTEMEI
9KOJIOTUYECKOI0 MEHEJKMEHTA MTPU




perieHus mpu pa3paboTke
TEXHOJOTHYECKUX TPOIIECCOB,
BBIOMPATh TEXHHYECKUE CPEIICTBA
1 TCXHOJIOTHHU C YHCTOM
IKOJIOTUYECKUX MOCIIEJCTBUN HX
MMPUMCHCHUA

MIPOBEICHUH UCTIBITAHUM C
HCIIOIb30BAHUEM TEXHUYECKUX CPENICTB
V-IIK-7 YMeTh BBITIOJHATE paOOTHI 11O
cOOpY M HAKOIUICHUIO JAHHBIX MIPH
pa3paboTKe TEXHOJIOTMUECKUX MPOIIECCOB
B-I1K-7 Bnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPONCTB U TEXHOJIOTHI C
Y4€TOM HKOJOTUYECKUX MOCIEICTBUN UX
NPUMEHEHHUS JUI TOATOTOBKH MIPOEKTa
IJIaHA MEPOIPUATUN 110 UCTIOJIB30BAHUIO
CBIPBS B JIOMIOJIHUTEIBHBIX
MIPOU3BOJICTBEHHBIX 1IEJIAX

I1K-8 crocoOeH ucronb3oBath npaBuia | 3-11K-8 3HaTe npaBuiia TEXHUKH
TEXHUKHU 0€3011aCHOCTH, 0€3011aCHOCTH, TIPOU3BOICTBEHHON
MIPOU3BOJICTBEHHOM CaHUTapUH, CaHUTapHUH, MOKAPHOU 0€30MaCHOCTH U
MOKapHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPy/Aa MPU BEICHUU
HOPMBI OXpaHbl TPYyJa, U3MEPATh | TEXHOJOTHYECKOro Imporecca
W OLICHUBATh NIapaMETPhI V-IIK-8 YMeTs npoBOAUTH
MIPOU3BOJICTBEHHOTO uccliieJoBaHue (PU3NKO-XUMUIECKUX
MUKPOKJIUMATA, YPOBHS XapaKTepUCTUK 00pa310B MaTEPUaJIOB C
3aMbUICHHOCTH U 3ara30BaHHOCTH, | COOJIOCHUEM MPaBUII TEXHUKU
nryma, u BUOpanumu, 0€30MacCHOCTH, TPOU3BOJICTBEHHON
OCBEILIEHHOCTU PabOUUX MECT CaHUTapHUH, MOKAPHOU OE€30MaCHOCTH U
HOPMBI OXpaHbI TPyAa
B-11K-8 BnaaeTs HaBbIKaMu U3MEPEHUS
Y OLICHUBAHUS [TapaMeTPOB
MPOU3BOJCTBEHHOTO MUKPOKJINMATA,
YPOBHS 3aIlbUIEHHOCTH U
3ara3oBaHHOCTH, IlIyMa, U BUOpALIUH,
OCBEILEHHOCTH pabOunX MECT Ha
Pa3UYHBIX CTAAUSIX TEXHOJIOTMYECKOTO
rpoliecca
[1K-12 CIOCOOEH MCIOJIb30BaTh 3-1IK-12 3HaTh COBpeMEHHbBIE
MH(POPMAITMOHHBIE TEXHOJIOTHHI WH(POPMaIIMOHHBIE TEXHOJIOTHH TIPU
IIpU pa3paboOTKe MPOEKTOB pa3paboTKe TEXHOIOTUYECKUX MTPOCKTOB
V-IIK-12 Ymers 00pabaTbIBaTh
UH(GOPMAIIHIO C UCTIOTB30BAaHUEM
MIPUKIIATHBIX TPOTPAMMHBIX CPEACTB MPH
pa3paboTKe TEXHOIOTUYECKUX MTPOEKTOB
B-TIK-12 Brnagets HaBbIKaMu
HCIIOJIb30BAHUS CETEBBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI U 0a3 JaHHBIX MIPH
pa3paboTKe TEXHOJIOTHUECKUX MTPOEKTOB
3ajaun BOCIUTAHUS, peajiu3yeMbie B PAMKaX 0CBOCHMS JUCHUILJINHbI
Hcnoabs3oBanue Bogsieuenue B
Hanpasiienue Co3nanue ycjioBui, BOCIHUTATEIbHOTO Pa3HOILIAHOBYIO
/menan odecrneynBaKOIIUX MOTEeHHAJIA y4eOH O BHEY4eOHYI0
AMCHMILINHBI AeSITeJIbHOCTh
[Ipodeccuona | @opMupoBaHHE YyBCTBA 1.Mcrions3oBaHue 1.Opranuzaimus HayqHO-
JBHOE JIMYHOM OTBETCTBEHHOCTH | BOCIIUTATEIBHOTO MPaKTUYECKHUX
BOCIUTaHHE 3a Hay4yHO- MOTEHITMAa TUCIUILINH KOH(EPEHIIH, KPYTIIBIX
TEXHOJIOTUYECKOE npoeCCHOHATLHOTO MOIYJISI | CTOJIOB, BCTPEY C

pazBurtue Poccun, 3a
pe3yabTaThl

JUTst pOPMHUPOBAHUS UyBCTBA
JINYHOM OTBETCTBEHHOCTH 3a

BEIYLIUMH
crneruaIncTaMu




HUCCIIEIOBAHUN U UX
nocnencteus (B17)

JTOCTHKEHHE JTUACPCTBA
Poccuu B Benymux Hay4HoO-
TEXHUUYECKHUX CEKTOpax U
(byHIaMEeHTaTBHBIX
HCCJIETOBAHUSIX,
obecreunBaroux ee
HKOHOMUYECKOE Pa3BUTHE U
BHEIIIHIOK 0€30I1aCHOCTD,
MOCPEACTBOM KOHTEKCTHOTO
o0yueHHsI, 00CYKIECHUS
COLMAJIBHOM M MPAKTUYECKOM
3HAYUMOCTHU PE3yIbTATOB
HAyYHBIX HCCIIEAOBAHUN U
TEXHOJIOTUIECKIX
pa3paboTOK.
2.Mcnons3oBanue
BOCIUTATEIHLHOTO
MOTEHIINAJA TUCIUTUTHH
npoecCHOHaNTBEHOTO MOIYJIS
115t GOPMHUPOBAHUS
COIIAJIbHON
OTBETCTBEHHOCTH YYCHOTO 32
pe3yNbTaThl UCCIIEIOBAHUN U
WX MOCJICJICTBUS, PA3BUTHUS
UCCIIEIOBATENILCKUX KayeCTB
MOCPEACTBOM BBIIOTHCHHS
y4eOHO-UCCIIeI0BATENHCKUX
3aJlaHui, OPUEHTUPOBAHHBIX
Ha U3y4eHUE U MPOBEPKY
Hay4HbIX ()aKTOB,
KPUTHYECKHUI aHAIIN3
nyOIuKanuii B
npo¢eCCHOHAIBHON 00J1acTH,
BOBJICUCHUS B peajbHbIC
MEXTUCITUTTTHAPHBIC
HAyYHO-UCCIIEeIOBATENbCKHE
ITPOCKTEHI.

NPEINPUITUI XUMUYECKOMN
OTpaciu ropoja mo
BOIIpOCaM
TEXHOJIOTHYECKOTO
muaepctBa Poccun.

[Ipodeccuona
JbHOE
BOCIIMTaHUEC

dopmMupoBaHue
npodeccnoHanbHOM
OTBETCTBEHHOCTH B
obuacTH, TEXHOJIOTHH
BOJIOTIOATOTOBKH "
OYUCTKM CTOYHBIX BOJ,
TEXHOJIOTUU MUHEPATHHBIX
yaoOpeHudt  come |

mejgoueii /  TEXHOJIOTHHU
OCHOBHOTO

HEOPTaHUYECKOTO

CHHTE34, TEXHOJIOTUU
KaTaan3aTopoB u
a7IcOpOEHTOB /

TEXHOJIOTUU PEaKTUBOB H
0c000 YHCTBIX BEIIECTB
(B34)

1. Ucniomp30Banme o
dbopMUpOBaHUS YyBCTBA
JUYHOU OTBETCTBEHHOCTH B
00JacTH TEXHOJIOTHH
MUHEPATBHBIX YI00pEeHU
conelt u menovei /
TEXHOJIOTMM OCHOBHOT'O
HEOPTraHWYECKOTO CUHTE34;
2. Pa3BuTHE HaBBHIKOB
TBOPYECKOTO MBIILJICHUS
IIyTEM COJAEUCTBUS U
MOAJICPKKH YIACTHS
CTYJIEHTOB B HAy4YHO-
MPaKTUYECKHUX
MEPOTPHUIITHSIX
BHYTPHBY30BCKOTO
PErHOHAILHOTO H/HITN
BCEPOCCUICKOIO YPOBHS B

1.Opranuzanus 51
MIPOBEACHUE  DKCKYPCHH,
HAYYHO-TIPAKTHYECKUX
KOH(pepeHIMi, (GOopyMOB,
KPYTJIBIX CTOJIOB,
BEOMHApOB MO BOMNpPOCAM
npodeccnoHaNbHOMI
JeSTeITbHOCTH

2.Yyactue B
CTY/IEHYECKHUX
OJIMMITHAZaX U KOHKYpCax
HAYYHBIX MIPOEKTOB,
TBOPYECKUX
MEpPOTIPUATHSIX,
KOHKYpCax

PO eCCHOHAIBHOTO

MacTepcTBa, B TOM YHCIIE
o CTaHJapTaMm




chepe XMMUIECKUX
TEXHOJIOTHM.

WorldSkills.
3.Yyactue B IIOATOTOBKE

myOIuKaruit B
MEPHOANYECKUX HAYyUHBIX
U3JIaHUsX;

4. Y4acrtue B
JesITeIbHOCTH

CTYJCHYECKOTO HAay4HOTO
oO1iecTBa.

CTpykTypa U cofep:KaHue Y4eOHOUH TUCUMILTHHBI
JucuumiiiHa MpenojaeTcss CTyJeHTaM B /-OM CEMeCTpe.

JTHMCHMINIMHBI cCOCTaBIIsIeT 4 3aueTHbIe eauHuIlbel, 144 ak. yaca.

Kanenaapublid miian

O6mast TpyJI0EMKOCTh

mM00aBOK

[TonsiTHe MUHEpAIbHBIX Y00pEeHU
3HaueHue a30Ta Il pacTeHUN
3Havenue Gpocdopa 1 pacTeHUN
3HaueHUE KalbLMsl JUIsl pACTEHUN

Ne | Ne HaumenoBaHue pasjaesa Buabl yueOHoO# neITeJIbHOCTH ATTecTa- Makc
P T (TemMbl) TUCUMILTHHBI (B yacax) 11178 U
a e o o pasaena MaJIb-
3 M i b (¢popma) HbI
I bl o 4 0as1
e = 8 = 3a
a 2 = = 2 o pase
3 % ‘S 2| £
a 2 | = [= = | O a1
1 | 1, | 3HauyeHue U XapaKTEPUCTHUKA 34 4 14/4 | 12 | 4 | VO-1 25
2 | MUHEpaJIbHBIX YAOOpEHU U JIP-2,
KOPMOBBIX JT00aBOK JIP-3,
Texnomorunsa a30THBIX JIp-4,
ynoOpeHuit 3n-5,
3-5 | Texnomorus dochopHbIX 38 4 18/12 | 12 | 4 | 3n1-6,
ynoOpeHui 3n-7,
Texnomnorus pochopHoit JIP-8,
KHCJIOTBI JIP-9,
TexHomorus KOPMOBBIX JIP-10,
dbocdaros 3n-11,
3n-12,
31-13,
T-13
2 6, | TexHomorus kamniiaeix | 40 4 - 8 28 | 31-14, 25
7 | ynoOpenuii 3n-15,
TexHomoruss  KOMIIJICKCHBIX T-16
ynoOpeHuit
8, | Texuomorus comuei 32 4 - - 28
9 | TexHoiorus meaoueH
Bua npomMexyToYHOH aTTeCTAIUH 144 | 16 | 32/16 | 32 | 64 JK3aMeH 50
Conep:kaHue JJeKIIMOHHOTO Kypca
Y4yebHo-
TeMbl JIeKITUH. Bcero
MeETOAHYECKOoe
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHHT JacoB
o0ecreueHue
1 2 3
3HaueHMe U XapaKTepPUCTHKA MUHEPAJIbHBIX YI100peHU 1 KOPMOBBIX 4 [1-4]




TexHo/i0rMst a30THBIX YA00peHUIt
AMMHa4Hasi CeTUTpa

Cynbdar aMMOHUS

DKunkue azoTHbie ynoopenus. OOmme cBeIeHUS

TexunoJiorust ¢gochopHbIX y100peHmit 4 [1-4]
Oo6mme ceenenus o GochopHbIX yIOOpEeHHIX
dochoputHas myka. Obuue cBeaeHus o GochOpUTHON MYKH
Texunonorus nomydenus GpocHopuTHON MyKH
Teoperndeckre OCHOBBI POU3BOJICTBA IPOCTOTO cynepdocdara
TexHosorus nmostydaenus nmpocroro cynepdocdara
TexHosorus Mpou3BoACTBa 1BOItHOrO cynepgocdara
TexHosorus pochopHoil KHCIOTHI
OOmue ceneHust o npousBoAcTBe (ochopHoil kuciaoTel TexHonorus
MIPOU3BOJICTBA SKCTPAKIIMOHHOHN (POCHOPHOI KUCTOTHI
[Tpon3BoacTBO TepMHUUECKON POCPOPHOI KUCTOTHI
TexHoJsiorusa KopmMoBbIX pocparTos
OO61ue cBeieHns 0 KOpMOBBIX (ocdaToB
TexHoJi0rus KAJMAHBIX y100peHuii 4 [1-4]
OO1u1re cBeieHUs O KATMHHBIX YA0OpEHUSIX
XJIOPUCTBIN KaJIUil
TexHoI0rusl KOMILIEKCHBIX Y/100peHuit
OOm1re cBe1eHUs 0 KOMITJICKCHBIX YI00PEHUSX
IAmmodoc u tuammodoc (mrammonuiidocdara)
TexHousiorus nmpousBocTBa aMmmodoca
TexHoJiorus coeii 4 [1-4]
[Ipon3BOACTBO KaJIbLIMHUPOBAHHOMN COJIBI
ChIpbe JUIst TPOU3BO/ICTBA CO/IbI
[Tonmy4yeHne N3BECTH U INOKCHJIA YTIIEpoaa
[TpuroroBiieHre N3BECTKOBOI'O MOJIOKA
KapOonn3anus aMMOHH3HUPOBAHHOTO paccoia
Kanpuunamus ruipokapOoHaTa HaTpHsl
TexHoJsiorus mesaouei
[Tpon3BOICTBO KAYCTUYECKOM COMBI
IlepeyeHb NPaKTHYECKUX 3AHATHH
YueOHo-
Tema npakTuueckoro 3ansTusi. Bonpocsi, Bcero
oTpadaTbiBaeMble HA PAKTHYECKOM 3aHATHH 4acoB MeToHecKoe
obdecreyenue
1 2 3
TexXHOIOTHYECKUE pacyeThl B MPOU3BOICTBE aMMHAYHOMN CEITUTPHI 4 [11]
TexHonornyeckre pacyeTsl B MPOM3BOACTBE KapOamMuaa 4 [12]
TexHonornueckrue pacyeTsbl B IPOU3BOJICTBE Cylb(paTa aMMOHUS 4 [13]
TexHonornyeckre pacyeTsl B MPOM3BOACTBE MPOCTOro cynepdocdara 4 [14]
TexHoornuecKre pacueThl B MPOM3BOCTBE IBOHHOrO cymnepdocdara 4 [15]
TexHoMOrnuecKrue pacueTsl B MPOU3BOICTBE SKCTPAKLIMOHHON (hochopHOit 4 [16]
KHUCJIOTHI
TexHOIOTHUECKHE pacueThl B MPOU3BOJICTBE aMModoca 4 [17]
TexHoaornyeckre pacyeTsbl B MPOU3BOACTBE TUAMMOHUTPO(POCKH 4 [18]
Ilepeuyensn 1abopaTopHBIX padoT
YueOHo-
Tema 1adopaTopHbix pador. 3agaHusi, BONPOCHI, Bcero
oTpadaTbiBaeMble Ha JJA00PATOPHOM 3aHATHH 4acoB MeToHecKoe
obecreyeHue
1 2 3
Knaccudukanus MUHEpaTbHBIX yI0OpEeHUH 4 [5]




KadecTBeHHBIN aHAIM3 MUHEPAILHBIX yI00pEeHUI 4/4 [6]

KonnyecTBeHHBIN aHaIM3 U3BECTKOBBIX YI0OpEHHIt 6 [7]
Amnanus pochaTHON MYKH U allaTUTOBOTO KOHIIEHTpATa 6 [8]
TpuioHOMeTprUYEeCKUH METOT aHaIu3a IBOMHOTO cynepdocdara 6/6 [9]
Amnanus cmecu GhochopHO U CEPHOI KUCITOT 6/6 [10]

3aganus I CAMOCTOATEJILHOM PAa00ThI CTY/1€HTOB

Beero Yu4eOHo-
Bomnpocsl 11t caMOCTOSITEILHOTO U3YYeHHs (3a1aHusl) 4ACOB MeToauYecKoe
olecreyeHue
1 2 3
3HauyeHHMe U XapaKTepPUCTHKA MUHEPAJIbHBIX YI100peHU 1 KOPMOBBIX 4 [1-4, 20-22]

mo0aBoOK

[TonsTre MUKpOYIOOpEHUI

3Ha4YeHHUE KaJabluUs sl paCTEHUN

3HaYeHUE MarHust Jisi pacTeHUI

3HavYeHHE cephl 17151 PaCTEHUI

3HaueHue Kese3a s pacTeHUu

BbIHOC TUTaTENBHBIX BELIECTB U3 MIOYBHI C YPOKAEM
TexHos0rns a30THBIX y100peHui

KapGamut (MoueBHHa)

BubI )KUAKUX a30THBIX YIOOPEHHI U UX CBOMCTBA

Texnosnorusi (ochopHbIX ya00opennii 4 [1-4, 20-22]
Cripbe 1 ipon3BojicTBa GochopHBIX yaoopenuid. OdorameHue
XapakTepucTuka npocroro cynepdocdara

Teopernueckne OCHOBBI MPOM3BOACTBA ABOMHOTO cynepdocdara
Texnosorust pochopHoii KHCITOTHI

@unbTpanys SKCTPAKIUOHHOHN (HOCPOPHOI KUCTOTHI

Brinenenue u abcopOumst propa

Texnosiorust kKopmoBbIx pocdaTos

Monoxkanbsuuiipochat

[Ipeunnurar

TexHoJI0THS KAJIMIHBIX Y100peHUi 28 [1-4, 20-22]
Kanmuiiaas comub

Cynbdat kanus

TexHoJI0rHsI KOMILJIEKCHBIX Y100 eHHMii

TexHoIOTHsI IPOM3BOACTBA HUTPOAMMOQOCca, HUTPOAaMMO(OCKH
TeXHOIOTHSI MPOU3BOICTBA KUAKUX KOMILICKCHBIX YI00peHU I

Texnonorus coJiei 28 [1-4, 20-22]
DU3NKO-XMMHUUYECKHE CBOMCTBA KaJbLIMHUPOBAHHOM COJIBI
[IpenBapuTenbHas OUNCTKA CBIPOTO paccoia

AMMOHU3aIMS OYUILIEHHOTO paccosa

TexHosnornueckas cxema mporuecca KaJlblIMHALUN
TexHoJsorus mesnovei

M3BeCTKOBBIH CIIOCOO MOJTyYeHHs KAyCTUYECKON COJIbI
KonnenrpupoBanue cinadbix meaokoB. OTaeneHne BhIapKu

KypcosBoii npoext
KypcoBoil mpoekr — wuHAMBHIyallbHas caMOCTOsTeNbHas ydeOHas pabora,
BBITIOJIHSIEMAsl MOJl PYKOBOJCTBOM IpEMNoJaBaTeisi B COOTBETCTBUU C YYEOHBIM ILIaHOM
HaIpaBJIeHUs] XUMHAYECKAs] TEXHOJIOTHUSI.
[{enb KypcOBOro mpoeKTa 3aKJII0YaeTcsl B yIiayOJIeHUH, 3aKpeIUICHUH, PACIIUPEHNUN U
CUCTEMATU3AllMK TEOPETHUECKUX 3HAHUM OTEYECTBEHHOTO M  3apyOeKHOT0 ONbITa



TEXHOJIOTMYECKUX MPOIECCOB, a TAKXKe€ B MPUOOPETEHUM HABBIKOB M OIBITA BBITTOJIHEHUS
TEXHOJIOTMYECKHUX PACUETOB U YEPTEKEH.

PacueTHo-TIOsSICHUTENTBbHASL 3aITUCKA COJIEP’KUT OCHOBHBIE Pa3Jeibl: TEXHOJIOTHYECKUN
pasnen, TeruiodHepretuueckue pacuetsl, pasznen «KUIIuA», pasznen «be3omacHocTs H
OKOJIOTUYHOCTE mpoekTa» [19]. ['padumueckas dacTh pabOTHI COCTOMT W3 depTEka
TEXHOJOTHYECKON CXEMbI MPOU3BOACTBA HEOPTAHUYECKOTO MPOIYKTa WIH MOJYHPOAYKTa U
yepTeka 00111ero Buaa 000pya0BaHUs.

[IpumepHbIEC TEMBI:

. Pa3zpaboTka TeXHOIOTUM MOTYyYEHUSI CEPHOU KUCIIOTHI

. Pa3zpaboTka TexHOoI0ruu noxydeHus: HeynapeHHon ¢hochopHON KUCIOTHI

. Pa3zpaboTka TexHOoJ0ruu noxyyeHus: ynapeHHou GpochopHoil KUCIOTHI

. Pa3paboTka TexHonoruu noxydeHus aMMmodoca

. Pa3paboTka TexHonoruu noxydeHus muammodoca

Pa3paboTka TeXHOJIOTHH TIOTYYEHUS a30THO-(POCPOPHOTO cepocoiepKaIlero y1o0peHus
. Pa3paboTka TeXHOIOTHH MOTyIeHUS aMMHUaKa

. Pa3zpaboTka TeXHOJIOTUM MOTYyYEHUS CEPhl

. Pa3zpaboTka TeXHOJIOTUH MOTYyYEHUS aMMUAYHOUM CETUTPHI

10. Pa3paboTka TeXHOJIOTuH 00€CCOIUBAHUS BOJIbI

© O N UAWN R

OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzauust ocBOEHUs JaHHOW IUCUUIUIMHBI OOECHEYMBAETCS JOCTYINOM KaKJIOTO
oOyuaronierocss Kk 0a3aMm JaHHbIX U OMOJIMOTEYHBIM (DOHAAM, (POPMHUPYEMBIM IO TOJIHOMY
MEPEYHIO TUCUUILIMH (MOAYJel) OCHOBHOW oOpa3oBarenbHOM nporpammel. B BUTU HUAY
MUOU neincTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOASATCS 3aHATHS 110 PA3JIMYHBIM
JTUCIUIUIMHAM HarpaBieHus: moaroroBku «XMTH», B Tom yucie u Kiaccbl 00ecrieueHbl
JTOCTYIIOM K ceTd MHTEepHeT Ijii CcaMOCTOSATEIIbHOW IMOJATOTOBKM CTyAcHTOB. Ha kademnpe
HMMEETCSl KOMITBIOTEPHI C BO3MOXKHOCTBIO Pa0OTHI B CIIEHMANIBHBIX MporpaMMax U JI0CTyma K
COBPEMEHHBIM MPOPECCUOHAILHBIM 0a3aM JTaHHBIX, UH(POPMAIMOHHBIM CIPABOYHBIM H
MOMCKOBBIM CHUCTEMaM, K TakKuM Kak 0a3a JaHHBIX Mepuoauueckux usnanuil. llenpro mpu
ATOM SIBJISIETCSI BBIPA0OTKA Yy CTYJACHTOB HABBIKOB U KOMIETEHIMNA, TMO3BOJISIONINX
CaMOCTOSTENIbHO BECTH UCCIIEI0OBATEIHCKYIO0 U HAYYHO-TIEJarOTHYECKYIO padoTy.

[IpakTrueckass MOATOTOBKA MPH peau3alii Y4eOHOW MUCHUILTMHBI OpPraHU3yeTCs
MyTeM TMPOBEJICHUS MPAKTUUECKUX 3aHATHH, MPETyCMaTPUBAIONTUX YIaCTHE O0yJarOIINXCS B
BBITIOJIHCHUH OTJEIBHBIX AJIEMEHTOB palOT, CBSI3aHHBIX C Oyaymied mpodeccrnoHaabHOM
NEATEIBHOCTBIO.

[IpakTHyeckass MOATOTOBKA Tak)Xe BKJIIOYAET B ce0s 3aHATHUS JICKIIMOHHOTO THIIA,
KOTOpbIE  MpEAyCMaTpUBaIOT  Mepenadyy  y4eOHOW  MHpoOpMauuu  OOy4aroluMcs,
HEOOXOAMMOM JyIsl TIOCTEAYIOIIETO BBIMOJHEHUS paboT, CBSA3aHHBIX C Oyaymien
npo(hecCHOHANBHOM e TENbHOCTBIO.

AyIuTOpHBIE 3aHSATHS MPOBOASATCA B BHIE JEKUW ¢ wucnoiab3oBanuem I[IK wu
KOMITBIOTEPHOTO MPOEKTOpa, IPAKTUYECKUX 3aHATHM, € wucnoyib3oBanueMm [IK mpu
npoBeaeHun  pacueroB. CamocrosiTenbHass —paboTa  CTYAEHTOB  IPOBOJUTCS IO



PYKOBOJICTBOM MpenoaaBaresieil, ¢ OKa3aHUEM KOHCYJIbTAllU U OMOIIM IIPU MOATOTOBKE K
KOHTPOJIbHBIM pab0oTaM, BHIMTOJHEHUH JIOMAITHUX 3a/IaHUH.
DoH/1 OLIEHOYHbIX CPEICTB
@doH/ OILICHOYHBIX CPEACTB M0 JIUCHUIUIMHE OOECTeYrBaeT IMPOBEPKY OCBOCHUS
IJITAHUPYEMBIX PE3YJIbTATOB OOy4YEHUs (KOMIIETCHIIMH M WX HWHIUKATOPOB) MOCPEACTBOM
MEPOTPUATHIA TEKYIIEro, PyOSKHOTO M MPOMEKYTOTHOTO KOHTPOJIS 110 TUCIUILIAHE.
CBs3p Mexy (HOpMUPYEMBIMUA KOMIETCHIIMSAMU U (OpPMaMH KOHTPOJS UX OCBOCHUS

npejcTaBiieHa B CJICIyIOIeH TabuIie:

Haumenosanue
KOHTPOJIHPYEMBIX
pazniesoB (TeMbl)

Ne
1/

KOI[ 1 HAUMCHOBAHUC MHIHUKATOpPA
JOCTHIXCHHUA KOMHCTCHHI/Iﬁ

HaunmenoBanue
OIIEHOYHOTO CPECTBA

BXx0/1HOM KOHTPOJIb

1 | BxoaHoi KOHTPOJIb

Bompocs! BXoHOTO
KOHTPOJIsI (YCTHO)

ATTecTanus pa3enoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 3HaueHue u
XapaKTepUCTHKA
MUHEPAITbHBIX
ynoopeHuit u
KOPMOBBIX J100aBOK
TexHomnorus  a30THBIX
ynoOpeHuii
TexHonorus
dochopubIx
ynoopenuit
Texnomorus
(bocopHOIi KUCTOTHI
TexHonmorus KOpMOBBIX

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

Otuer no nabopatopHoit
pabore (TMCbMEHHO)

Pemenue 3amau
(MMCbMEHHO)

Tect (mUCbMEHHO)

Texnomornsa conen
TexHonorus nienoden

¢docdaros

2 Texnonorus xamuisaex | 3-11K-1, Y-IIK-1, B-T1K-1, Pemenne 3amau
ynoopenuit 3-11K-3, V-I1K-3, B-IIK-3, (MMCHMEHHO)
Texuomorus 3-I1K-7, V-IIK-7, B-IIK-7,
KOMIIJIEKCHBIX 3-TIK-8, YV-I1K-8, B-ITK-8, TecT (MUCHMEHHO)
yno0peHuit 3-I1K-12, V-TIK-12, B-TIK-12

HpOMe)KYTOLIHaH aTTeCTanusAa

1 | Dk3amen

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

Tect (mUCHMEHHO)

HepequL OCHOBHBIX IIOKa3aTesei OIICHKHN PC3YJIbTAaTOB, 3JICMCHTOB ITPAKTHUYCCKOI'O

OIIbITA,
MPOMEXKYTOUYHOMN aTTECTALUU

3HAHUM M YMECHHH,

nmoajickalmmx BXO/JHOMY,

TEKylIEMy KOHTPOJII U

Haumenosanue
KOHTPOJIUPYEMBIX
pa3zenoB (TeMbl)

Ne
/o

KO)I 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

Pe3ynbrarel 00yueHus no
TUCLUILINHE

Bxo1HOM KOHTPOJIb

1 | BxoxHO# KOHTPOJIB

ATTCCTE[I_[I/ISI pPasaciioB, TeKYIJ_[I/Iﬁ KOHTPOJIb YCIICBA!

CMOCTH

1 | 3HaueHue u

3-TIK-1, Y-TIK-1, B-TIK-1,

3HaeT MOHITHE




XapaKTEPUCTHKA
MHHCPAJIBHBIX
ynoOpeHuit u
KOPMOBBIX T00OABOK

TexHoNOrns  a30THBIX

yo0peHuit

TexHoorus
dbocdopHBIX yIoOpeHuMii
Texuomorus

dbocdopHOIi KHCTOTHI
TexHOJIOTHSI KOPMOBBIX
docdaros

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

3-I1K-12, V-TIK-12, B-TIK-12

MUHEPAJIbHBIX YI0OpCHUH,
MUKPOYI00peHuil,
3HAYEHUS MUTATEIbHBIX
3JIEMEHTOB JUISl PACTCHUH,
TEXHOJIOTHIO TOJTyYEHUS
aMMHUAYHOM CEIIUTPBHI,
Kapbamuja, cyiabdara
aAMMOHMUSI, KHUJIKUX a30THBIX
y10OpeHuil, TEXHOJIOTHIO
nosyyeHus GocopHbIX
ynobpenuit, pochopHoi
KHCJIOTBI, KOPMOBBIX
tdocdaros

Bnaneer MmeToqukon
KJIacCUUKAUU
MUHEPAJIbHBIX YAOOpEHUM,
Ka4yeCTBCHHBIM U
KOJIMYECTBEHHBIM aHAIHU30M
MHUHEpaJIbHBIX YI0OpeHHIA

YMeer ucnonb3oBarb
CIIPAaBOYHBIC MATEPUAITBI H
pacueTHble hopMyna IS
COCTaBJICHUS
MaTepruaIbHBIX 0aJaHCOB B
HPOU3BOJICTBE
MHUHEPAILHBIX YI00pCHHI

TexHosorus KaJHHHBIX
ynoopeHuit

Texnonorus
KOMIIIEKCHBIX
y1o0peHuit

Texuonorusa coien
TexHomorus menouen

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

3HaeT TEXHOJIOTHIO
MOJTYYECHUST KAJTMHHBIX
ynoOpeHuit, KOMIIEKCHBIX
ynoopeHui,
KaJIbIIMHUPOBAHHOM COJIBI U
KayCTUYECKOU COJIbI

Bnaneer MmeTogukoin
pacuera Mpou3BOJICTBA
amMmodoca

YMeer ucrnonb3oBarb
CIpaBOYHBIE MATEPUAIBI U
pacueTHble hopmyna Jist
COCTaBJICHUS
MaTepHalIbHBIX 0alaHCOB B
MTPOU3BOJICTBE
KOMILIEKCHBIX Y100peHHi

IK3aMeH

[1K-1, IIK-3, I[IK-7, T1K-8, T1K-12

JleMOHCTpHUpYET OCHOBHBIE
3HAHWS U YMCHHS B

COOTBCTCTBUH C pa3aciiaMu
1, 2.




OueHoYHbIE CpeCTBA

No Haumenosanue [IpencraBnenue
0 /;1 OLICHOYHOTO Kparkas xapakTeprcTHKa OLIEHOYHOTO CPEACTBA | OLEHOYHOI'O CPEIICTBA B
Cpe/cTBa dhonme
1 | Bxoanoit CpenctBo  KOHTpOJs, OpraHU30BaHHOE  Kak | YcTHBIN omnpoc - YO
KOHTPOJIb crienuanbHast Oecema  mperonaBartens c
00yYalOUIMMCS Ha TEMbI, CBS3aHHbBIC C U3y4aeMon
JMCUUIUIMHOW, M PacCYMTAaHHOE Ha BBIICHEHHE
o0bema 3HAHUH o0yyarorerocs o
OIIpEJIeTICHHOMY Pa3Jieny, TeMe, IpodsieMe U T.11.
2 | Otuer no TexHUYECKOEe CpEelNCcTBO, KOTOpoe MoxeT ObITh | JJaboparopnas paboTta -
7a0OpaTOPHO | UCHONB30BAaHO ISl  KOHTPOJsl mnpuoOpereHHbIX | JIP
pabore CTYIEHTOM MNpPOQECCHOHAIBHBIX HABBIKOB WU
yMEHHH o YIIPABIICHUIO KOHKPETHBIM
MaTepUaIbHbIM OOBEKTOM.
3 | [IpakTrueckoe | Pemenue 3a1a4 peKOHCTPYKTUBHOTO YPOBHS, Pemenne 3ama4 - 31
3aHSATHE MO3BOJISIIONINE OIICHUBATh M TUArHOCTUPOBATH
YMEHHSI CHHTE3UPOBATh, aHAJIM3UPOBATH,
000011aTh (PaKTUUECKUI U TEOPETUUECKUM
Marepual ¢ HOpMyIHpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM MTPUYHHHO-
CIIC/ICTBEHHBIX CBSI3€H.
4 | Tecr Cucrema CTaHJapTU3UPOBAHHBIX 3amannii, | Tectsr - T
MO3BOJISIOIIAS.  aBTOMATH3HPOBATh  IPOLEAYPY
U3MEPEHHUsI  YpPOBHS  3HAHMUW W yYMEHHH
oOyyaromierocsi.

Mertonuueckre MaTepHalibl, OINPEACISIIONIME NPOLEAYypbl OLICHUBAaHUSA 3HAHUM,
YMEHHUM, BJIaJeHUN U (UIIK) ONBITA ACSITEILHOCTH, XapaKTEPU3YIOIIUX dTanbl (JOPMUPOBAHUS
KOMITIETEHLIUM.

Bonpocsl BxoaHoro kourpous (YO):
1. ®ocdop B ipupoae
2. ITonyaenue u cBorictBa dochopa
3. Oxcuapl 1 KUCIoThI hochopa
4. CpoiicTBa Kayus
5. CBolicTBa KaJIbLIUS
6. XuMuueckas TEXHOJIOTHS U €€ KiIacCUpUKAIII
7. IIpuHIMIIBI O0OTAIIEHUS CHIPHS
8. Knaccudukamuss XUMHYECKUX PeaKIuid, JIeKANMX B OCHOBE MPOMBIIIICHHBIX XHUMHKO-

TEXHOJIOTHYECKHX MPOIIECCOB
9. CymHocTh KaTanu3a. Buabl KaTaTuTHIECKUX IMPOIIECCOB
10.XuMHKO-TEXHOJIOTMYECKasi CUCTEMA

Bonpocsl 1151 oTyera mo jJadoparopHoi padore Nel:
1. ComocTaBbTe MaccoBble oy azoTa B cienayomux yaoopenusx: NaNOz, (NH4),SO,,
NH;NO;. Kakoe u3 3tux ymobpeHuii MokeT ObIThb Ha3BaHO BBICOKOKOHIICHTPUPOBAHHBIM?
KakoBo 3x0oHOMHUYECKOE TPEUMYIIECTBO ATHX YAOOPECHHIA.
2. OmnpeeniTe MacCoOBYIO JIOJIIO MHUTATENbHBIX DJIEMEHTOB: a) B JBOWHOM cymnepdocdare,
CUHUTAsl €r0 YUCTHIM TUTUAPOoOpTOdochaToM; 0) B YUCTOM XJIOPHUJIE Kallvs; B) B CUILBUHUTE,



coaepxkaiem 28 % KCI, ocransnoe — NaCl.
3. Ilouemy HekoTopbie QocopHble yAOOpPEHUS, BHECEHHBIE B IIOYBY, COXPaHSIOT
NUTATENbHYIO IIEHHOCTh B TEUEHUE HECKOJbKHX JIET, a KaJUiHbIE YAOOpPEeHHsS HY>KHO
BHOCHUTH B IIOUBY €XKETOJTHO.
4. OxapakTepu3yuTe pojib OCHOBHBIX MUTATEIbHbIX 35ieMeHTOB (N, P, K) B *u3Hu pacteHuit
Y KaK OHH MOCTYNAIOT K PACTEHUSIM.
5. Ilo kakuM Mpu3HaKaM KJIacCu(PUIUPYIOT MUHEPATbHBIEC y100peHUs?

Bomnpocsl AJ1s1 oTUeTa 1o JadopaTtopHoi padore Ne2:
1. Kakue BuIbI MUHEPATIbHBIX YAOOpPEHUH BhITycKatoTcA B I'. bajgakoBo?
2. Ilouemy B mocnenHee BpeMsl 10BOJIBHO YacTo A00aBisitoT B ynoopenus CaCOz u MgCO3?
Kaxoii peakiueit 0OHapy>KHUBarOT 3Ty IpUMECh KapOOHATOB?
3. B kakux hopmax MOKET HAXOUTHCS a30T B MUHEPAIbHBIX yI0OpeHUsIX?
4. C xaKkoi LEeJbI0 MPOBOJST UCTIBITAHUS yI0OPEHHI Ha PaCTBOPUMOCTD?
5. Kako#l KaTMOH MOKHO OTKpBITH C INOMOIIBI enkoro Harpa? Kakune muHepanpHbIE
ya0OpeHust €ero coaepxxat?

Bomnpocsl aJis1 oTueTa no JadoparopHoi padore Ne3:

1.C kaxo¥i 1enbio NPUMEHSIOT U3BECTKOBbBIE YOOpEHUS?
2.Ilepeuncnure OCHOBHBIE BUJIbI U3BECTKOBBIX YAOOPEHUN.
3.Kakue n3BecTKkOBBIC yIOOpEHUS HENNB3S1 CMEIINBATH C Q30THBIMH YAOOPEHUSIMH U TIoueMy?
4.0TX0ABl KAaKUX MPOU3BOACTB MOIYT HCHOJB30BATbCSI B KAYECTBE H3BECTKOBBIX
yao0OpeHuii?
5.Cnoco6 nosrydeHus xxeHoil uzsectu. [IpuBectu peakuuro.

Bonpocsl 1151 oT4eTa 1o JadbopaTopHoii padore Ned:
1. Ilepeuncnute OCHOBHBIE BUJIBI (POCPOPHBIX U KOMIUIEKCHBIX MUHEPAIBHBIX YI00OpEHUHN Ha
ocHoBe (ochopa?
2. Kakum MeToz10M niepepaboTku pUpoaHbIX (pocdaToB nomydaroT pochopuTHyO MyKy?
3. K kakoMy BUy 110 paCTBOPUMOCTH OTHOCST (HhOCHOPUTHYIO MYKY?
4. Kakue OCHOBHbIE MapaMeTpbl KayecTBa MPEABSBISIOT K TOTOBOMY HPOIYKTY
(pochoputHoit myke)?
5. Bnusnaue pochopuTHOit MyKH Ha YPOKAHHOCTb.

Bonpocsl aJ151 oT4eTa 1o JJadopaTtopHoii padore Ne5:
1. Ilepeuncnute OCHOBHBIE BUJIBI (POCPOPHBIX U KOMIUIEKCHBIX MUHEPAIBHBIX Y00OpEHUH Ha
ocHoBe (ochopa?
2. Kakum MeTo10M niepepaboTku pUupoIHbIX (pocdaToB nomydaroT pochopuTHyO MyKy?
3. K kakoMy BUy 110 paCTBOPUMOCTH OTHOCST cynepdocdarsi?
4. Bnustnue ¢pochoputHoit Myku u cynepdocdaroB Ha ypoxailHOCTb.
5. 3anummre peakiuu 06pa3oBaHuUs IPOCTOro cynepdocdara

Bonpocsl aJ151 oT4eTa 10 JJadopaTtopHoi padore Ne6:
1. U3 xakoro chIpbs MOMy4aroT GoCHOPHYIO KHCIOTY?
2. Bunbl hochopHOI KHCITIOTHI.
3. OxapakTepu3yiiTe ciocoObl MOIYYEHUS IKCTPAKIUOHHON (POCPOPHOIl KUCTOTHI.



4. Yem otimuaercss tepmuueckas ¢dochopHas KHUCIOTa OT IKCTPAKIMOHHON (ochopHOit

kuciotel? [Ipumenenne Tepmudeckoit GochopHOI KUCTOTHI.

5. IlpuBenuTe peakuuto pasnoxeHus gocdara cmecrio cepHOil U HOCHOpPHOIA KHCIOT
3agayu AJis BHINOJHEHHS MPAKTHYECKUX 3aHATHIA:

. [IpoBecTH pacueT MaTepHaTbHOTO OalaHCa AMMHAYHOMN CETUTPHI

. I[IpoBectu pacueT MarepuanpHOro Oananca kapoammaa

. [IpoBecTn pacuer maTepuaibHOTrO Oananca cyinbhaTra aMMOHUS

. I[IpoBectu pacueT MarepuanbHOTo OanaHca mpocroro cynepdocdara

. I[IpoBectu pacueT MarepuaabHOTO OanaHca JBOWHOTO cynepdocdara

. [IpoBectu pacueT MaTepraIbHOTO OagaHca SKCTPAKIIMOHHON (GocPOpPHON KUCTOTHI

. I[IpoBectn pacueT MarepuanbHOro Oaganca aMModoca

O N O Ol WDN B

. [IpoBectu pacueT MarepuanbHOro OanaHca JUaMMOHUTPODOCKH
TecrToBbIC 3a1aHUA:
BapuanTt Nel

1. Ilpu B3auMOJEHCTBUYU KaKUX BELIECTB 00OpazyeTcs CylibpaT aMMOHHUS?
a) 2NH; (ra3) + H,SO4 (k);
6) NHj3 (ra3) + NH,OH (1);
B) NH; (ra3) + CO; (1);
r) 2NH,OH (ra3) + H,SO,4 (k).

Bapuant Ne2
1. Kak Ha3bIBaeTcst cioco0 MoaydeHUs! SKCTPAKIIMOHHON (POChHOPHOUM KUCIOTHI, B pe3ybTare
KOTOPOTO Cymbdar Kanbius ocaxmaaercs B Buae CaSO, 0,5H,07?
a) NOJYTUAPATHBIN;
0) aHTUAPUTHBIN;
B) IUTHIPATHBIN.

BapuanTt Nel
2. ITpu monmydenuu nmpoctoro cynepdocdara Ha MEPBOI CTaTUU CKOIBKO MPOIEHTOB anaTuTa
pearupyer ¢ CEpHOM KUCIOTON?
a) 30;
0) 70;
B) 100;
r) 10.

Bapuant Ne2
2. IIpoctele (ogHOCTOpOoHHME) (docopHbie yaoOpeHus U KOpMOBbie (ocdaThl
MPECTABIIAIOT COOO
a) KanueBble cou PoCcHOPHON KUCIIOTHI;
0) HaTtpueBbie conu PochOpHON KUCTOTHI;
B) KaJibIlieBbIe coNn (hOCPOPHOU KUCITOTHI,
I') KaJbIUEBBIE COJIU (PTOPOBOAOPOAHOMN KUCIIOTHI.



Bapuant Nel
3. Kakasi koHIIEHTpalusl CEpHOM KHUCIOThI MOAEPKUBACTCA B HIDKHEW dacTu ckpyOOepa 4
IIpU MPOU3BOCTBE CyJib(paTa aMMOHHUSI U3 KOKCOBOTO T'a3a OeccarypaTopHbIM METOI0M?
a) 10-12%;
0) 5-6%;
B) 3-4%);
r) 1-2%.
Bapuant Ne2
3. Kaxkoii(ue) mpoaykT(sl) 00pa3ye(x0)Tcsi Ha BTOPOU CTaIMM CUHTE3a Kapbamuaa?
a) kKapboMar aMMOHHS,
0) kapbamu U BOJA;
B) TUJPOKCHU aMMOHUS;
) KapOoMar aMMOHHUS U BOJIA.
BapuanTt Nel
4. Craguy TEXHOJOTMYECKOTO TMpollecca — KpPymHOe ApoONeHHe pydbl, CyIIKa, MEIKOe
(cpennee) npobneHne, TOHKOE U3MENIBUEHUE, COPTUPOBKA YaCTHIL 10 pa3Mepy — OTHOCATCS K
TEXHOJIOTUH TTOJTYYCHUS
a) mpocTtoro cynepdocdara,;
0) pochoputHOit MyKH;
B) nBOMHOTO cynepdocdara;
r) pochOopHOI KUCITOTHI.
BapuanTt Ne2
4. 3aKIIIOYUTENBHON CTauel B IPOU3BOCTBE KUAKUX ynoopennit KAC siBisiercs:
a) HeUTpanau3aluus a30THOM KUCIOTbl aMMHMAKOM C TOJY4E€HUEM PacTBOPOB aAMMOHUWHOMN
CEJIUTPHI,
0) Bemapka pactBopoB NH4NO; no xonnentpanuu 70-80%;
B) BBINTapKa pacTBOPOB kKapbamua 1o koHeHTpanuu 75-80%;
I') CMEIIICHNUE KOHIICHTPUPOBAHHBIX PACTBOPOB aMMOHUHHOM CEIMTPHI M KapOaMu/Ia.
BapuanTt Nel
5. K npocteim pochopHbIM yIoOpEHUSIM OTHOCSITCS:
a) ammo@doc, MPOCTO U JBOITHOM cynepdocdaTsi;
0) pocdoputHas myka, cynbhoammodoc;
B) aMMHa4YHas CEJIMTPa, IPOCTOM U ABOWHOM cyrnepdocdarsr;
r) pocdoputHas Mmyka, IpoCTON U ABOMHOMU cynepdocdarsl.
Bapuant Ne2
5. ®opmyna cynbdara aMMOHHUS -
a) NH;NOg;
6) CO(NH,)2;
B) (NH,4),SOy;
r) NH;NO3-nNH3-mH,0.



Bapuant Nel
6. B TexHonmoruum mnonyudeHus mpocToro cymnepdocdara ueM ITO3UPYETCS anmaTHUTOBBIN
KOHIICHTPAT B IIIHEKOBBINA CMECUTEIH?
a) IIEJIEBBIM PACXOA0MEPOM;
0) BECOBBIM J103aTOPOM;
B) OOBEMHBIM J103aTOPOM;
T') ISHTOYHBIM TPAHCIIOPTEPOM.
Bapuant Ne2
6. YnobpeHus, coaepkaiiyie B CBOEM COCTaBe COeMHEHUs Oopa, Meau, MoIuOIeHa, IIMHKA,
KoOabpTa U Mapratiia B HeOOJIbIIIOM KOJMYECTBE, HA3bIBAIOTCS
a) MUKPOYI00pEHUSIMU;
0) MaKpOymoOpECHUSIMHU;
B) COJIECO/ICPKAIIUMU YI0OPEHUSIMU,
') METAJUICOAEPKAIMMU yIOOPEHUSIMU.
BapuanTt Nel
7. Kakoii(ue) mpoaykT(sl) 00pa3ye(r0)Tcsi Ha MepBOM CTaIMKM CUHTE3a KapOamua?
a) kapOomMar aMMOHHUS;
0) kapOamu;
B) TUJPOKCHU aMMOHUS;
) KapOoMaT aMMOHHUS U BOJIA.
Bapuant Ne2
7. Cramuu TEXHOJOTHYECKOTO Tpollecca — CMENICHHe m3MeIpdeHHoro (ocdara ¢ cepHOU
KHCIJIOTOM, 3aTBepjieBaHue cynepdochaTHOM MyIblbl B KaMepax, Jo3peBanue cynepdocdara
Ha CKJIaJIe, HeUTpalu3aius ¥ rpaHyIMPOBAHUE — OTHOCSTCS K TEXHOJIOTUU TTOTYICHUS
a) mpocTtoro cynepdocdara,;
0) pochoputHOi MyKH;
B) nBOMHOTO cynepdocdara;
r) pochopHOI KUCITOTHI.

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

Bapuant Ne2
8. Kakoit snemeHT B kommuectBe 1,6% BXOOWT B COCTaB PAaCTEHHM M BaXXHYIO pPOJb B
JBIXaHUU U Pa3MHOKEHUU PACTEHUI?
a) cepa;
0) Kanuii;
B) pocdop;

I) a30T.



BapuanT Nel
9. Yto nmornonaroT JUCThI PACTEHUN?
a) Biary,
0) BOJIOPO M3 BO3/1yXa;
B) TMOKCHU]T YITIEPOIa U3 BO3AYXa;
') BOJIOPOJ U3 BJIary.
Bapuant Ne2
9. Kakas conb hocopHOIl KUCTOTHI UCTIOIB3YETCS IJIsl yMSTUEHUS BOIBI?
a) docdar kanbIus;
0) ¢pocdar ammoHUS;
B) bocdar HaTpus;
r) hocdar xanwus.
BapuanTt Nel
10. Kak Ha3zpiBaeTcsi CHOCOO TMONYYEHHUS SKCTPAKIIMOHHON (QOCPOpHON KHUCTOTHI, B
pe3yabTaTe KOTOporo cyabhar Kaabiius ocaxaaetcs B Buae CaS04-2H,07?
a) MOJTYTUAPATHBIH,
0) aHTUAPUTHBII;
B) JTUTHIPATHBIN.
BapuanTt Ne2
10. B TexHODOTHH MONTY4YEeHUS IPOCTOrO cynepdocdara kakas TeMIeparypa TOIMTOYHBIX Ta30B
MoJIIEpKUBAETCS B OapabaHHOM CylIMIIKe Ha BXoje?
a) 110-120°C;
0) 60-65°C;
B) 200-220°C;
r) 600-650°C.
BapuanTt Nel
11. Kakas comb ¢ochopHON KHUCIOTHI HMCHOJB3YETCS [JIsl MPOM3BOJACTBA YIOOPEHMIA,
MIPOTUBOTIOKAPHBIX CPEICTB, KOPMOBBIX CPEICTB U KyJIBTUBUPOBAHUS JPOXIKEH?
a) docdar kampus;
0) ¢pocdar ammoHMS;
B) hocdar HaTpus,
r) pocdar kanus.
Bapuant Ne2
11. Tlpu mnomyuenuu ¢GochHopuTHOM MyKH B KaKOM ammapare MPOUCXOIUT TOHKOE
m3mensaeHue pochopura?
a) B IIapOBOM MEJIbHUIIE;
0) B MOJIOTKOBOM JIPOOMIIKE;
B) B BO3AYIIHOM CEMapaTope;
T') B CYIIIJIBHOM OapabaHe.
Bapuant Nel
12. ®opmyna aMMUAYHOM CETTUTPHI -



a) NH;NOg;
6) CO(NHy).;
B) (NH,),SOy;
r) NH;NO3-nNH3-mH,0.
BapuanTt Ne2
12. Kakoe xomuaectBo (NH,4),HPO, conepxutcs B ammodoce?
a) 10 %;
6) 50 %;
B) 100 %;
r) 90 %.
Bapuant Nel
13. ®opmyna nanroeriHuTa
a) KClI,
0) KCI-MgCl,-6H,0;
B) KCI-MgSO,-3H,0;
r) K;SO,42MgSO,.
Bapuant Ne2
13. Kakasi KOHIIEHTpaIl¥si CEpHON KUCIIOTHI MOJIEPKUBACTCSL B BEPXHEH yacTu ckpyodepa 4
IIpH MIPOU3BOCTBE CyIh(aTa aMMOHUS M3 KOKCOBOTO ra3a beccaTrypaTropHBIM METOIOM?
a) 10-12%j;
0) 5-6%;
B) 3-4%;
r) 1-2%.
BapuanTt Nel
14. VYnoGpenusi, y KoTopbix (ocopHbie COEAUHEHUS PACTBOPSIOTCS B 2%-OM pacTBOpe
JMMOHHOM KUCJIOTBI, HA3bIBAIOTCS
a) IMMOHHOPACTBOPUMBIMH;
0) UUTPATHOPACTBOPUMBIMU;
B) MaJOPaCTBOPUMBIMHU;
') BOJOPACTBOPUMBIMHU.

Bapuant Ne2
14. ®opmyna meHura
a) KClI,
0) KCI-MgCl,-6H,0;
B) K,S0O4-MgS0O,-6H,0;
r) K;SO,42MgS0O,.
Bapuant Nel

15. Kakoii smeMeHT B KoimnmuecTBe 15,5-18% BXomuT B cocTaB OEIIKOB, KOTOPBIE B CBOIO
ouepe/ib SABJISIOTCS OCHOBOM KMBOM TKaHU?

a) dhocdop;

0) Kanuii;



B) cepa,
T') a30T.
Bapuant Ne2
15. VYnobOpenusi, y KOTOpbIX coenuHeHus ¢ocdopa pacTBOPUMBI B aMMHUAYHOM PaCTBOPE
JMMOHHOKHUCJIOTO aMMOHHUS, Ha3bIBAIOTCS
a) IMMOHHOPAaCTBOPUMBIMH;
0) HUTPATHOPACTBOPUMBIMU;
B) MaJIOpPaCTBOPUMBIMU;
I') BOJJOPACTBOPUMBIMH.
OueHnnBaHMe CTyIEHTA MPHU 3al[UTE KYPCOBOI'0 MPOEKTA 0 AUCHUILIIUHE
«TexH0J10TusI MUHEPAJILHBIX YA00PeHUil, CoJIel U IeJI0deii»:

baniabl
(uToroBoit OcBoenue
. . . TpedoBanus Kk 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIIUI
OIICHKH )
100-85 [IponBunythiii | Pemienuss 3amgay  JOTMYHBI, JOKAa3aTeNbHbl U JAEMOHCTPUPYIOT
YpOBEHBb AHAIUTUYECKUE U TBOPUECKHUE CIOCOOHOCTH CTY/ICHTA.
OTBeTHI Ha TIOCTABIICHHBIE BOIIPOCHI TIOJIHBIE, YETKHE U Pa3BEPHYTHIC.
84-70 Cpenuuii [Ipu pemenun 3amad  JONYIICHBl HE3HAYUTENIbHBIC  OUIMOKH,
YpOBEHBb MCIIPABIIEHHBIE C TIOMOIIBIO «HABOASAIIUXY BOMPOCOB MPEMOJaBaTENs.
JlaroTcss monHBIE OTBETHI Ha IIOCTABJICHHBIE BONPOCH. I[lokazaHo
YMEHHE BBIACIATh TPUUNHHO-CIICICTBEHHBIE CBS3U.
69-60 bazoBsrii Jloruka v OCIeJ0BAaTEILHOCTD B PEIICHUH 33/1a4 UMEIOT HapYIICHUSI.
YPOBEHb OTBeThl Ha BOMPOCHI U PEIICHUS MMOCTABJICHHBIX 3a/1a4 HEIOCTaTOYHO
noJiHbIe. B 0TBeTax OTCYTCTBYIOT BBIBO/IBL.

Crynent, nonyuuBiimi meHee 60% OoT MakcUMabHOTO Oajuia 3a pa3aen AUCIUTLTUHBI
WJIY TIPOMEKYTOUHYIO aTTECTAIlUIO, CUUTAECTCS] HEATTECTOBAHHBIM 10 TAHHOW TUCIIUIUINHE.
OueHrBaHUE CTyJICHTA Ha 3K3aMeHe 10 JUCUHUIUINHE «TeXHOIOTHsT MHUHEpPabHBIX
ya0OpeHuit, cojiel 1 menoue»:

banasl
(uToroBoit OcBoenue
. . . TpeGoBanus Kk 3HAHUAM
PEUTHHTOBOM | KOMIIETEHIIHI
OLIEHKH)
100-85 [TponsunyTeIii | OTBETHI HA MMOCTABJICHHBIC BOIPOCHI MOJTHBIC, YeTKHE U Pa3BEPHYTHIC.
YpOBEHB Pemenust 3amad  JOTHYHBI, JOKa3aTelbHbBI W JIEMOHCTPUPYIOT
AHATUTUYCCKUE ¥ TBOPUECKHUE CITIOCOOHOCTH CTY/ICHTA.
84-70 Cpennuit JlaroTcs moNHBIE OTBETHI HA TNOCTaBJIECHHBbIE BOMpPOCHl. [lokazaHo
YpOBEHB YMEHHE BBIJCNATh MPUYUHHO-CIEACTBeHHbIE CBsi3H. [lpu pereHnn
3aa4  JIOMYIICHBl HE3HAYWTEIbHBIC OIIMOKH, WCIPABICHHBIE C
TTOMOIIBIO «HABOJSIIIKX» BOIIPOCOB MPEMNO/IaBaTesl.
69-60 Bazoseri OTBeTHI Ha BONIPOCHI M PEIICHUS ITOCTABJICHHBIX 3a/1a4 HEJIOCTATOYHO
YpOBEHBb nonHbie. Jlormka W TMOCIeNOBAaTENIbHOCTh B PELICHUH 3a7ad UMEIOT
HapylIeHus. B 0TBeTax OTCYTCTBYIOT BBIBO/IBI.

Crynent, nonyuuBiui MmeHee 60% oT MakcuManbHOTO Oajia 3a pa3zaen AUCIUTITAHBI
WJIY TIPOMEKYTOUHYIO aTTECTAIMIO, CYUTACTCS HEATTECTOBAHHBIM IO TAHHOW TUCIUIUINHE.
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IIporpammMHuoe o0ecnieduenue u MHTEepHET-pecypcehI:
[Ipomiecc peanuzanuu 00pa3oBaTENbHOM MPOTrpaMMbl OOECIEUEH HEOO0XOIUMBIM

KOMILJIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOI0 00ECTICUEHHS.
MarepuajbHO-TEXHHYECKOE o0ecredyeHue Y4eOHOM TUCHMILTTUHbI

JlekiimoHHBIE ~ 3aHATHS  NPOBOAATCA B CIECHMAJIM3UPOBAHHBIX  AyJIUTOPUSX,
OCHALICHHBIX MYJIbTHUMEIUHHBIM 000pyAoBaHueM. [IpakTuueckue 3aHATHUS MPOBOASATCS B
ATUX JK€ AayJUTOpPUSX C I[OCEIeHHWEeM J1abopaTopuil, OCHAIIEHHBIX CTaHIapTHBIMU
KOMIUIEKTAMH OTEUECTBEHHBIX U 3apyOEKHBIX MPUOOPOB U yCTAaHOBOK. MyJIbTUMEIUIHBIN
Kypc JeKIUH, BUACO(DUIbMbI, MAKEThI U TUIAKaTHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIMH JJIsl CTYACHTOB

1. Yka3anus o5 npoCiIyllIMBaHUs JEKLIHMI

Ilepenq HayanoM 3aHATHM BHHUMATEJIbHO O3HAKOMUTHCA C Y4YEOHBIM IUIAHOM
IIPOBEJCHHUSI JIEKLIUN U CIIMCKOM PEKOMEH0BAHHOM JIUTEPATYPHI.

Ilepen nocemeHneM O4epeHOM JIEKLIUNA OCBEKUTH B NAMATH OCHOBHBIE KOHLICTILIUU
NpoiJeHHOro paHee Marepuana. I[loaAroroBuTh mpU  HEOOXOIMMOCTH  BOIPOCHI
npenogasatento. He Hamo onacaThcesi, 4TO BOIPOCH! MOTYT OBITh IPOCTHIMH.

Ha nexuuu oCHOBHOE BHHUMAaHHE CIIEyeT YAENIATh HE (popMyliaM U MaTeMaTU4eCKUM
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BBIKJIaJIKaM, a COJICP’KaHUIO U3y4aeMbIX BOIIPOCOB, ONPEIEIICHUSAM 1 ITIOCTAHOBKAM 3a/ady.

B npouecce u3yuyeHus JEKIIMOHHOIO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO
BO3BpAIIATECS K OCHOBHBIM TMOHSTHUSIM M METOJaM peIIeHUs 3a1ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYIEHTOB).

XenaTenbHO HCMONB30BATh KOHCIEKTHI JIEKIUI, B KOTOPBIX MCHOJb3YETCS MPUHATAS
npernojaBaTesieM CUCTeMa 0003HaYCHHI.

Jlist 6onee moapoOHOTO M3YyUEHUS Kypca CIeayeT padoTaTh C PEKOMEHIOBAHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSIBISIOIIMMUCS HCTOYHUKAMU.

2. YKa3zaHud IJ1s y4acTUsl B IPAKTUYECKUX 3aHATHIX

Ilepen mnocemeHWEM MOPAKTUYECKOTO 3aHATUS  YACHUTh TEMY 3aHATUA U
CaMOCTOSITENIbHO U3YUYUTh CBSI3aHHBIE C HEW MOHATHS U METO/bI PEUICHUS 3a7a4.

Ilepen pemeHuemM 3agad aKTUBHO YYacTBOBAaTh B OOCYXACHUHM C IPEINOJABATEIEM
OCHOBHBIX MOHSTHUH, CBSI3aHHBIX C TEMON MPAKTUUECKOTO 3aHSATHUS.

B mpouecce pemieHns 3aiad BECTU JTUCKYCCHIO C MPENOJAaBATEIEM O NPABUIBHOCTU
MIPUMEHEHUSI METOJIOB UX PEILICHUS.

[To BO3MOXHOCTHM CaMOCTOSITEJIbHO JOBOJWTH PEIICHUE MpeAJIaraeMblX 3a1ad [0
OKOHYATEIbHOTO UTOTA.

B KOHIIE TPaKTUYECKOTO 3aHATHUS MPU HEOOXOJUMOCTH BBIICHUTH y TPEIOIaBaTess
HESICHBIE BOIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOIHEHUS pa0OTHl HEOOXOAMMO pacnevararh.

3. Yka3zaHus JUisl BBIIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobnrogat  TpeOoBaHUS TEXHMKM O€30MacHOCTH, A YEero MIpociayllaTh
HEO0OXOAMMbIC Pa3bICHEHUSI O TIPABUIBHOCTH MOBEJIEHUS B TAOOPATOPHUHU.

[lepen BhIIOTHEHHEM JTAOOPATOPHON PaOOTHI MTPOBECTH CAMOCTOSITENIHLHO TOJATOTOBKY
K paboTe U3yuynB OCHOBHBIE TEOPETUUYECKUE MOJIOKEHHSI, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJIEHHOTO BBITIOJTHEHUS PAOOTHI.

B npornecce BbIMoMHEHUsT pabOThI CIIEAYET MOCTOSHHO OOIIAThCS C MPErnoAaBaTesieM,
HE JIOIYCKas MO0 BO3MO>XHOCTH HEMPABUIbHBIX JICCTBUH.

OcHOBHBIE pe3yJIbTaThl FKCIIEPUMEHTOB HE00X0IMMO 3a(hPMKCUPOBATH B TUCBMEHHOM BHJIE.

[Ipu cpade 3auera mo paboTe MOArOTOBUTH OTYET O NpOAENTaHHOW pabote, rie
JIOJIKHBI OBITH OTPAKEHBI OCHOBHBIE PE3YJIBTATHI U BBIBOIBI.

4.Yxa3zaHusi 17151 BBITIOJIHEHUS CAMOCTOSITEIbHONU PabOTHI

[Tonyunuts y mnpenojaBaTeisi 3aJlaHUE W CIHCOK PEKOMEHJOBAHHOW JUTEpaTypHI.
N3yueHnune TeopeTHYecKux BOIMPOCOB CIEAYET MPOBOAUTH IO BO3MOKHOCTH CAMOCTOSATENBHO,
HO MPU 3aTPYAHEHUSIX 00pallaThCs K MPENnoAaBaTeio.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIAHHON padoTe.

[Ipu BeIMONTHEHNH (POHTAIBHBIX 3aJaHUN M0 YCMOTPEHHUIO TperojaBarelis padora
MOXKET OBbITh OlleHeHa 0e3 MUCBPMEHHOTO0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSTEILHON paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOPOCHI.



MeTtoanyeckue peKOMeHIAUM AJIs penoaaBarejien

1. Ykazanus 1151 npoBeACHUS JICKLIUI

Ha mepBoit BBOAHOM JEKIMH caeiaTh OOIuid 0030p cojepkaHus Kypca U OTMETHTh
HOBBIE METOJIBI M TOAXOJbl K PEIICHUIO 3a7ay, pacCMaTPUBAEMBIX B KypcCe€, JOBECTH 0
CTYJIEHTOB TpeOoBaHus Kadeaphl, OTBETUTH HA BOIPOCHI.

[Ipy TOATOTOBKE K JEKIMOHHBIM 3aHATHSIM HEOOXOJIMMO MpOAYyMaTh IUIAH €ro
MPOBEICHUS, COACPHKAHUE BCTYIUTEIBHON, OCHOBHOW M 3AKJIIOUUTEIBHOW YaCTH JIEKIWH,
03HAKOMHUTHCSI C HOBUHKaMHM Y4Ye€OHOW M METOJAMYECKON JUTepaTypbl, IMyOJIHKAIUIMU
MEPUOAUYECKON II€YaTH MO TEME JIEKIIMOHHOTO 3aHATHs. YTOYHUThH IUIAH MPOBEICHUS
MPAKTUYECKOTO 3aHATUS 10 Teme JieKuuu. Ilepen M3I0KeHUEM TEKYIIETO JICKIIMOHHOTO
Mareprajia HallOMHUTh 00 OCHOBHBIX HTOTAX, JOCTUTHYTHIX Ha IpeAbIaAyIIuX Jekiusax. C
ATON 1eJIbI0 3aJaTh HECKOJIbKO BOMPOCOB ayJAUTOPUU U OCYHIECTBUTH BBIOOPOUHBIN
KOHTPOJIb 3HAHUSA CTYJICHTOB.

B Xone NeKIMOHHOTO 3aHATHS IMpenojaBaTelib JOKEH Ha3BaTh TeMy, ydeOHbIC
BOINPOCHI, O3HAKOMUTH CTYJACHTOB C MEPEYHEM OCHOBHOW U JOMOJIHUTEIBHON JIMTEPATYPHI
1o Teme 3aHATHs. PackpeiBas coaep)kaHue y4eOHBIX BOIPOCOB, aKIEHTUPOBATh BHHUMAaHUE
CTYyJICHTOB Ha OCHOBHBIX KaTEropusX, SBJICHHUAX M Tpolieccax, OCOOEHHOCTAX HX
NpoTeKaHus. PacKkpbIBaTh CYIIHOCTh M COACPKAHUE PAJIUYHBIX TOYEK 3PCHUS M HAYYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Cnemyer aprymMeHTHpPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3MIIMIO IO CIOPHBIM
TeopeTudeckuM BompocaM. [lpuBogute mnpuMmepsl. 3agaBaTh MO XOIy H3JIOKEHUA
JIEKIUOHHOTO Marepuana PUTOPUYECKHE BOIMPOCHI M CaMOMY JaBaTh HA HHUX OTBET. JTO
CITOCOOCTBYET aKTHBH3AIIMU MBICIUTEIBHON JEATCIIbHOCTH CTYJCHTOB, TMOBBIIMICHHIO HX
BHHMaHMUsI M MHTEPECA K Marepually JIEKIWH, €€ coaepkanuto. [IpernomaBarens I0IKEH
PYKOBOJIUTH pPaOOTON CTYJEGHTOB I10 KOHCIEKTHPOBAHWIO JICKIIMOHHOTO MaTepuaa,
MOAYEPKUBATh HEOOXOIUMOCTb OTPAKEHHUS B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN M3ydaeMOu
TeMbl, 0CO0O0 BBIJENSSA, KaTeropUalbHBIM amnmapar. B 3akii04uTeNbHONM YacTH JICKIHUU
HE00X0IMMO C(HOPMYJIHPOBATH OOIIUE BHIBOABI IO TEME, PACKPBIBAIOIINE COJICPKAHUE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JeKIUU. OOBSBUTH TJIaH OUYEPETHOTO MPAKTUYECKOTO 3aHATHS,
JaTh KPAaTKUE PEKOMEHIAIMU I10 IOJATOTOBKE CTYIACHTOB K MPAKTUYECKOMY 3aHATHIO.
OnpenenuTs MECTO W BpeMsi KOHCYJbTAllUM CTYJICHTaM, ITOXKEJIABIIMM BBICTYNUTh Ha
MPaKTUYECKOM 3aHSATHH C JIOKJIaJaMH B pedeparamu.

Ha mocnenueit nexkmuu yaenutsh BpeMs il 0030pa HanOoJiee BaXKHBIX IMOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OOCynuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIE C TEMOUN MPAKTUYECKOTO 3aHITHSI.

B mpouecce pemeHus 3amad BECTM JUCKYCCHUIO CO CTYJICHTaMHU O NPAaBUIBHOCTH
MPUMEHEHUST TEOPETUUECCKUX 3HAHUM.

OtmedaTh CTYACHTOB, HamOoJiee AaKTUBHO YYACTBYIOIIMX B pEHICHUU 3a7ad |
TACKYCCHSIX.



B KOHIIe NpaKTHYeCKOro 3aHATHS 3a1aTh Ay IMTOPUHN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Juist IpOBEICHUS J1a0OpAaTOPHBIX 3aHATHIA.

CoOmonaTh TpeOOBaHUS TEXHUKM O€30IaCHOCTM M IPOBOAUTH HEOOXOIUMBIE
pa3bsACHEHUS O NIPABWIBHOCTH MTOBEACHUS B 1a00PATOPHUH.

[lepen BbIMOJIHEHHEM J1A0OPATOPHOM pPAaOOTBI NPOBEPUTH CTENEHb TOTOBHOCTH
CTYJIEHTOB, HAIIOMHUTH U OOCYAUTh OCHOBHBIE TEOPETHUECKHUE MOJIOKEHHSI, 3HAHUE KOTOPBIX
HE00XOUMO JUIsl OCMBICIIEHHOI'O BBITIOJHEHMSI padoT.

B npouecce BbIMOIHEHMST pabOThI CIEAYET NOCTOSTHHO OOLIATHCS CO CTYIEHTaMU, HE
JOITyCKasi IO BO3MOXHOCTU X HEMPABUIIBHBIX AEUCTBUM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTaThl IKCHEPUMEHTOB OBLIM 3a(UKCUPOBAHBI
CTYJEHTaMH B INCbMEHHOM BH/IE.

[Tpu mpueme 3adera o padbote TpeOOBAaTh OTUET O MPOAETAHHOM paboTe, IAe JOHKHBI
OBITH OTPA’KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3aHus 0 KOHTPOIIIO CAMOCTOSTEIBbHON padOThI CTYIEHTOB

[To ycMOTpeHHIO penojaBaTess 3a/laHie Ha CaMOCTOATENbHYIO0 Pab0OTy MOXKET OBITh
MHAVBUAYAIbHBIM WX (POHTAIBHBIM.

[Tpu ncnonb30BaHUK MHANBUAYAIBHBIX 3a/1aHUi TPeOOBaTh OT CTYACHTA MUCbMEHHBIN
OTYET O MPOoAETaHHON padoTe.

[Ipn npumeHeHUH (QPOHTAIBHBIX 3aJaHUM BECTH KOJUIEKTHBHBIE OOCYKIEHHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJTOKESHHI.

C uenpl0 KOHTPOJS KayecTBa BBINOJHEHUS CaMOCTOSTENbHOM padoThl TpeOoBaTh
WHJIUBUyaJIbHBIE OTYETHl (JOIMYCTUMO BMECTO IHCbMEHHOIO OT4Y€Ta I[PUMEHSTH
WHJMBUyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HUAY MUOU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl MO HAMPABICHUIO MOJITOTOBKHU
18.03.01 «XuMuueckast TEXHOJIOTHUSD.

PaGouyto mporpammy coctaBuii: 1o1eHT, 3yooBa H.I'.

Penensenr: nouenr, I'epacumona B.M.

[Iporpamma onmoopena Ha 3aceganun Y MKH 18.03.01 « Xumudeckass TEXHOJIOTHSD.
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