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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.

3agau  W3y4YEHUS JUCHUIUIMHBI: HM3YYEHUE 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 COOTBETCTBUHU C IIPOM3BOJICTBEHHO-
TEXHOJIOTUYECKON, HAy4YHO-UCCIICIOBATEIbCKONM, OpPraHu3allMOHHO-YIIPABICHYECKON |
IIPOEKTHOU JIEATEIIBHOCTBIO.

N3ydeHne AUCHUIUIUHBI TOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHaapTax:

- 26.001. Cneuuanuct mo oO€eCHeYeHUI0 KOMILIEKCHOTO KOHTPOJIS 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»
CBA3aHO C HEOOXOJUMOCTBIO 3HAHWW OCHOB OOLIEH M HEOPraHWYECKON XUMUH, OO0IIeH
XUMHYECKOW TEXHOJIOTHH, XUMHUYECKUX PEAKTOPOB, MPOLIECCOB MU alIapaToOB XUMHYECKOU
TEXHOJIOTUHU, IIUPOKOE HCIOIb30BaHUE, KOTOPHIX HE TOJBKO JAAET BO3MOXHOCTh HamOoJliee
TOYHO BBIPA3UTh TEOPETHUCCKHE 3aKOHOMEPHOCTH, HO U SBIACTCS HEOOXOIMMBIM
WHCTPYMEHTOM UX YCTAHOBJICHUS.

Jns ocBoeHMsSI AUCHUILIMHBI «TEXHOJIIOTHS MHMHEPAIBHBIX YAOOpPEHUM, COJIe u
miesoueiy HeoOXOIUMBl 3HAHHME, YMEHHE W BJAJIEHHE MaTepuajioM IO CIEAYIOIUM
mucuumuinHaMm: «OOmas U HeopraHuyeckass XuMmus»; «OOIas XuMU4decKass TeXHOJOTH;
«AnanuTruyeckas XuMus 1 (U3UKO-XUMHUECKHE METO bl aHalu3ay; «lIporeccsl u annaparsl
XUMHUYECKHUX TEXHOJIOTUM», «be30ImacHOCTh KU3HEACATCIbHOCTH.

TeopeTnueckne 3HAHUS W TMPAKTUUYECKHE HABBIKK, MOJYYECHHBIC CTYJICHTAMHU IPHU
M3YYEHUU JUCHUIITUHBI «TeXHONOrusT MHUHEpadbHBIX YIOOpEeHUH, colell u Ieaoueiny,
JIOJKHBI OBITH UCIIOJIB30BAHBI B TIPOIIECCE M3YUCHUS MOCIEAYIOMUX nucuuruinH: «Pecypco-
U DHeprocOepeKCHHE B TEXHOJOTHMH HEOPTraHWYECKUX BEIIECTBY», «DKOJIOTHYSCKUE
po0JieMbl OCHOBHOM XMMHUYECKOW MPOMBINIJIEHHOCTU», «PacueT u BhIOOp MarepuasioB 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 U COBEPIICHCTBOBAHWE JICWCTBYIOIIUX METOJOB
MPOBEJICHUS aHAJIM30B, UCIILITAHUN U UCCIICIOBAHUN;



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

TEXHUYECKOMN JAOKYMCHTAINH;

- B/02.6. IlpoBeneHune -dKCHEPTHU3BI

TCXHUYCCKUX JOKYMCHTOB IIPOU3BOACTBA

HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MATCPHAJIOB Ha COOTBCTCTBHUC Tp€6OBaHI/I5{M

BHYTPEHHETO PbIHKA U SKCIIOPTHBIM TPEOOBAHUSIM;
- A/01.6. IlpoBenenue ananm3a ChIpbs, MONy(paOpUKAaTOB U TOTOBOM MPOAYKIIUU

MIPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB;
- A/06.6. Pa3paboTka MpeIoKEHHH MO KOMIUICKCHOMY HCIOJIb30BAHUIO CBHIPhS H

YTHIIA3allUH OTXOJ0B IIPONU3BOJACTBA,

- A/03.6. BolsiBiieHHE U aHATIU3 IPUYHMH Opaka/HECOOTBETCTBYIOIIEH MTPOIYKIINU;
- A/02.6. Otbop mnpod MO TEXHOJOTMYECKOW IIEMOYKEe pa3/iesieHus HW30TOIMOB,

00paboTKa pe3yabTaTOB aHAIM3a U TIOKa3aHWA MPUOOPOB.
Komnerenuuu odyuaromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHUS THCIUTILITHHBI
B mporiecce ocBoeHMS TaHHOM AMCHUUIUIMHBI y CTyJeHTa (GOPMHUPYIOTCS CIEAYIONIUE

KOMIICTCHIIUN:
— Ipo¢eCCUOHAIbHbIE
Kon
HaumenoBanue komneTeHuuu WNHpukaTophl 1OCTUKEHUS KOMITETEHLIUN
KOMIETEHIUH
[1K-1 CHOCOOEH IJIaHUPOBATH U 3-1IK-1 3HaTh NpUMEHEHHE METO/0B
MPOBOJIUTH (PU3HUECKUE U MaTEeMaTHUYECKOI0 aHaJIn3a, MOJIEIUPOBAHUS U
XUMHUYECKUE HKCIIEPUMEHTBI, | TEOPETUUYECKHX OCHOB JJIS IPOBEACHUS HAyYHO-
MIPOBOANTH 00PaOOTKY HX HCCJICIOBATEILCKUX Pa0OT U MCIIBITAHHHA
pe3yiabTaTOB U OLIEHUBATh V-IIK-1 YMeTh BBINONHATH (PU3UUECKHE U
MOTPEIIHOCTH, BbIIBUTATh XUMHUYECKHE IKCIIEPUMEHTAIIbHBIE Pa0OTHI, IPOBOJIUT
TUIOTE3bl U YCTAHABIINBATD 00o01mieHne 1 00paboTKy UX pe3yJabTaToOB, OLICHUBAET
IpaHULbl UX IPUMEHEHMS, MOTPEIIHOCTH, BbIIBUTAET TUIIOTE3bl U YCTAaHABIMBAET
IIPUMEHSITh METO/IbI I'PaHULBl UX IPUMEHEHMUS
MaTEeMaTUUYEeCKOIro aHaju3a 1 B-IIK-1 Bnagers, MeToaMy IOATOTOBKHU
MOJIETTUPOBAHUS, METOMYECKOT0 PYKOBOJCTBA 110 IPOBEACHUIO
TEOPETUYECKOTO U ($u3NYECKUX U XUMHUYECKUX 3KCIIEPUMEHTOB U
9KCIIEPUMEHTAIILHOTO Hay4YHO-MCCIIEI0BATENbCKUX paboT
HCCIIETOBAHMS
[1K-3 CMOCOOEH U3ydaTh HAYYHO- 3-I1K-3 3HaTh HHOCTpPaHHBIN SA3bIK, HAYYHO-
TEXHUUYECKYIO0 HH(POPMAIIHIO, TEXHUUYECKYI0 UH(POPMAINIO, OTE€YECTBEHHBIN U
OTEYECTBEHHBII U 3apyOeKHBIN | 3apyOeKHBIN OIBIT IJIs1 IPOTPAMM HCTIBITAHUHN U
OTIBIT 110 TEMAaTHKE 0(OpMIIEHHS TEXHUUYECKOMN TOKyMEHTalluu
HCCIIEI0BAHUSA V-IIK-3 YMeTb coObuparh U HaKaIIMBaTh
SKCIIEPUMEHTAJIbHbIE JaHHbBIE C IPUMEHEHHEM
MHOCTPAHHOTO fA3bIKa
B-IIK-3 Bnaners HaBbIKaMU IPOBEICHUS TEKYIIUX U
JIOTIOJTHUTEIBHBIX MCTIBITAHUM, aHATTU3UPOBATh
Pe3yJbTaThl C YYETOM HAayYHO-TEXHUYECKON
uH(pOpPMAaIIMU 1 Ha OCHOBAaHUH OTEUECTBEHHOTO U
3apyOEKHOTO OTBITA
[K-7 CHOCOOEH MPUHUMATH 3-1IK-7 3HaTh TEXHOJIOTUH U CUCTEMBbI
KOHKpETHbIE TEXHUYECKUE HKOJIOTMYECKOTO MEHEKMEHTA P MPOBEACHUN
peleHust Mpu pa3padoTke WCIBITAaHUH C UCIIOJIb30BAHUEM TEXHUUECKUX CPEZACTB
TexHoJoruueckux npoueccon, | Y-IIK-7 YMeTs BbINOAHATL paboOThI 110 cOOpy U
BBIOMPATh TEXHUUYECKHE HAKOIJICHUIO JAHHBIX MPH pa3paboTke




Cp€acTBa U TCXHOJIOTHHU C
YYCTOM 5KOJIOTHYCCKUX
HOCJ'IGI[CTBI/II\/'I X MIPUMCHCHUA

TEXHOJIOTHYECKUX MPOLECCOB
B-I1K-7 Brnanets HaBBIKaMH BBIOOpA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUH C yYETOM SKOJIOTHYECKUX
MOCJIEJICTBUM X TPUMEHEHUS JUIsl TOJITOTOBKHU
IIPOEKTA IUIaHA MEPONPUATUHI IO UCTIOIb30BAHUIO
CBIPbsI B IOMIOJIHUTEJIbHBIX MPOU3BOJICTBEHHBIX IIEJISIX

I1K-8 CIoCcoOEeH MCITOJIh30BaTh 3-T1IK-8 3HaTh npaBuiia TEXHUKHA OE30MTaCHOCTH,
[paBujIa TEXHUKU IIPOU3BOJCTBEHHON CaHUTAPUH, II0KAPHOU
0e30MacHOCTH, 0€301acHOCTH ¥ HOPMBI OXpaHbl TPYAA MIPU BEICHUU
MIPOU3BOJICTBEHHOM TEXHOJIOTMYECKOI0 IIpoLecca
CaHUTAPUH, OKAPHOU V-I1K-8 YMmeTs mpoBoIUTh Hccaea0BaHUE (PU3HKO-
0€301aCHOCTH U HOPMBI XMMHUYECKHX XapaKTePUCTUK 00Pa3lloB MaTEPUAIIOB C
OXpaHbl Tpyia, UBMEPATH U coOJII0IcHHEeM MPaBUJI TEXHUKH 0€3011acHOCTH,
OLICHHUBATh NIaPAMETPhI IIPOU3BOJICTBEHHOW CaHUTApUH, MOXKAPHOI
MIPOU3BOJCTBEHHOT O 0€30MacHOCTH U HOPMBI OXpaHbI TPyAa
MUKpPOKJIUMATa, YPOBHS B-I1K-8 Bnaners HaBbIKaMH U3MEPEHUS U
3albUIEHHOCTH U OLICHUBAHHUSI IAPAMETPOB IPOU3BOACTBEHHOTO
3ara3oBaHHOCTH, IlIymMa, U MHUKPOKJIUMATA, YPOBHS 3albUICHHOCTH U
BUOpALIMH, OCBEIIEHHOCTH 3ara30BaHHOCTH, IIyMa, U BUOPALIUU, OCBEIIEHHOCTH
pabouux mect pabounx MECT Ha Pa3IMUHbIX CTAUAX

TEXHOJIOTMYECKOT0 Mpouecca

[K-12 CIIOCOOCH MCIOJIb30BATh 3-I1K-12 3HaTh coBpeMEeHHBIC HHPOPMAIIHOHHBIC
nH(pOpMaLIMOHHBIE TEXHOJIOTHH MPHU pa3padOTKe TEXHOIOTHIECKUX
TEXHOJIOTUH NP pa3paboTKe IIPOEKTOB
MIPOEKTOB V-IIK-12 Ymetb 006pabaTbiBaTh HHPOPMAIIHIO C

MCIIO0JIb30BAHUEM TMPUKIIAHBIX POTPAMMHBIX CPEICTB
npu pazpaboTKe TEXHOIOTUYECKUX MTPOEKTOB
B-IIK-12 Bnaners HaBBIKAMHU MCIIOJIB30BAHUS CETEBBIX
KOMITBIOTEPHBIX TEXHOJOTUH U 0a3 JaHHBIX MIPU
pa3paboTKe TEXHOJOTUYECKUX MTPOCKTOB
3anaqn BOCIIMTAHHHA, PCAIU3YEMbIC B PAMKaX 0CBOCHUA JUCHUIIIHNHDBI
Hcnoan3oBanue Bosieuenue B
Hanpasnenue Co3nanmue ycJioBuii, BOCIIUTATEIbHOIO PA3HOILIAHOBYIO
/menn o0ecreynBarOIMX NMOTeHHAJIA y4eOHOMH BHEY4YeOHYI0
AMCUMILTNHBI AeATeJIbHOCTh

[Ipodeccuona | dopmupoBaHue 4yBCTBA 1.Mcnions3oBaHue 1.Opranu3zarus Hay4HO-

JBHOE JIMYHOUM OTBETCTBEHHOCTH | BOCIUTATEIBLHOIO MPaKTUYECKHUX

BOCIIUTaHHE 3a Hay4yHO- MOTEHIMaa TUCIUILINH KOH(EPEHIIH, KPYTIIBIX
TEXHOJIOTUYECKOE npo¢eCCHOHATBLHOTO MOAYNS | CTOJIOB, BCTPEU C
pa3zButue Poccun, 3a Ut QOPMHUPOBAHUS UYBCTBA | BEAYIIMMHU
pe3yJIbTaThl JMYHON OTBETCTBEHHOCTH 32 | CIIELUATUCTAMU

HUCCIIENOBAHUI U UX
mocieactsus (B17)

JIOCTH>KEHHE JINJIEPCTBA
Poccun B Benymux Hay4HO-
TEXHUYECKUX CEKTOpax U
byHIaMEHTATHHBIX
HCCICA0BAHUSAX,
o0ecneynBaronmx ee
HKOHOMHUYECKOE Pa3BUTHE U
BHECIITHIOI O€30ITacHOCTD,
MOCPEJICTBOM KOHTEKCTHOTO
00ydeHus1, 00CyKIeHHsI
COLMAJIBHOW U MPAKTUYECKOMN
3HAYUMOCTHU PE3YIHTATOB
HAy4YHbIX MCCIIEIOBAHUN U

MPEANPUATUI XUMUYECKON
OTpACIIA TOPOJIa 1O
BOIIpOCaM
TEXHOJIOTHYSCKOTO
munepcrsa Poceun.




TEXHOJIOTHIECKUX
pa3paboToK.
2.Mcnonp3oBanue
BOCIIUTATEILHOTO
MOTEHIIMAJIA TUCIUILIHH
poeCCUOHATBHOTO MOIYJIS
Uit GOPMUPOBAHHS
COLIMAJIbHOU
OTBETCTBEHHOCTH YYCHOTO 32
pe3yIbTaThl UCCIETOBAHHUNA U
WX TOCJICIICTBUS, Pa3BUTHS
UCCIIEIOBATEILCKUX KaYeCTB
MIOCPEJICTBOM BBITTOJTHCHHSI
y4eOHO-UCCIIeI0BATENbCKUX
3aJJaHUI, OPUEHTHPOBAHHBIX
Ha U3Y4YEHHUE U IPOBEPKY
HAy4YHBIX (aKTOB,
KPUTHYECKHUN aHAIN3
nyOnuKanuii B
npodecCHOHATLHOM 00J1acTH,
BOBJICYCHUS B pEAJIbHBIC
MEKIUCIUILTHHAPHBIC
HAYYHO-HCCIICIOBATEIIbCKHE
MPOEKTHI.

[Tpodeccrona
JBHOE
BOCIIUTaHHE

dopMupoBaHUE
npodeccnoHaTEHOM
OTBETCTBEHHOCTH B
00J1aCTH, TEXHOIOTHH
BOJIOTIOATOTOBKH U
OYHUCTKHU CTOYHBIX BOJI,
TEXHOJIOTUU MUHEPAIbHBIX
ynoOpeHuit conet u
ienoyeit / TEeXHOJIOTUN
OCHOBHOTO
HEOPraHUYECKOTO
CUHTE3a, TEXHOJIOTUHU
KaTajan3aTopoB U
azcopOeHTOB /
TEXHOJIOTUHU PEaKTUBOB U
0Cc000 YHCTHIX BEIIECTB
(B34)

1. Ucnonp3oBanue ams
(hopMHUpPOBaHHS YyBCTBA
JUYHON OTBETCTBEHHOCTH B
00J1aCTH TEXHOJIOTUH
MUHEPATBHBIX YI00pEeHUIA
coJIell U 1eIouei /
TEXHOJIOTMM OCHOBHOTI'O
HEOPTraHUYECKOTO CUHTE34;
2. Pa3BuTHE HaBBHIKOB
TBOPUYECKOTO MBIIUICHUS
IIyTEM COJAEUCTBUS U
MOJIICPIKKH YIACTHS
CTYJICHTOB B HAy4HO-
MIPAKTUICCKIX
MEPOTPUITHSIX
BHYTPHUBY30BCKOTO
PETHOHAIBHOTO W/WIH
BCEPOCCUICKOIO YPOBHS B
chepe XUMHUIECKHIX
TEXHOJIOTHM.

1.Opranm3anus u
IIPOBEACHUE  BKCKYPCHH,
HAYYHO-TIPAKTHYCCKUX
KoH(pepeHmid, (GOopyMOB,
KPYTJIBIX CTOJIOB,
BEOMHApOB MO BOIPOCAM
npodeccnoHaNbHOMI
JeSTEILHOCTH

2.Yyactue B
CTYJCHUYCCKHX
ONUMIIUAAX M KOHKYypcax
HAyYHBIX MIPOEKTOB,
TBOPUYECKUX
MEPOTPHUATHSIX,
KOHKYpcax
npodeccuoHalIbHOTO
MacTepcTBa, B TOM YHCIIe
1o CTaHIapTaM
WorldSkills.

3.Yyactue B TOITOTOBKE
myOIuKaIui B
MEePUOANYECKUX HAyUHBIX
W3JIaHUsX;

4.Yyactue B
JeSTEIEHOCTH

CTYJCHUECKOTO Hay4YHOTO
oOmiecTBa.

CrtpykTypa u coaepkaHue y4eOHOM IUCIUTITHHbI

JucuunnuHa mnpenogaercsd cTyaeHTam B 8-om cemectpe. OOmias TpyAOE€MKOCTh

JTHUCHMINIMHBI cOCTaBIIsieT 4 3aueTHbIe equHuIbl, 144 ak. yaca.




Kanenaapublid miian

Ne Buasbi yueoHoii

AeSTeJILHOCTH (B 4acax)

HaumenoBaHue pasjaeia

bl (TeMbl) TUCUHUILIHHBI

ATTecTa-
110763
pasaena

(popma)

Makcn
MaJlb-
HbIH
oaJI
3a
pasaed

he s e R e s g2
& Bceero

» Jlekunu

ro KladopaTopHble

o [IpakTHYecKue

1, 2 | 3HaueHue U XapaKTEPUCTUKA
MUHEPAITBHBIX YI0OpEeHUN U
KOPMOBBIX J100aBOK
TexHonorus

ynoOpeHuit

A30THBIX

W CPC

3-5 | Texnomnorust hocHopHBIX 38 4 4/4 -
ynoOpeHuit

Texnonorust pochopHoit
KHCIIOTBI

TexHomorus KOpMOBBIX

¢docdaros

30

VO,
JIP,
JIP,
31,
31

25

TexHoMOTNA KaJIUHHBIX 34 2 - 4
ynoopenuit
TexHO0I0rns KOMILUIEKCHBIX

ynobpenuit

28

8, 9 | Texuonorus conen 30 2 - -

Texuomorus 1enouei

28

31,

25

144 | 12 | 6/4 | 10

Buja npome:xyTOUHOI aTTecTANNU

116

IK3aMeH

50

Copep:kanue JIEKIIHOHHOTO Kypca

Tembl JJeKuu.
Bonpocskl, orpadaTsiBaemMble HA JIEKIMH

Bcero
JacoB

Y4yeoHO-

METOAMYECKOoe
odecrmeyeHue

1

2

3

n00aBoOK

[ToHsiTHE MUHEpAIBHBIX Y00pEHU
TexHnonorns a3oTHbIX y100peHui
AMMUa4Has cenuTpa

Cynb¢aT aMMOHHUS

3HaueHue u XaApPaKTEPUCTHKA MUHEPAJTBbHBIX y}lOﬁpeHl/lﬁ H KOPMOBBIX

4

[1-4]

Texnonorus ¢ocdopHbIx ynodpenmii

Oou1ue cBeneHus 0 GochopHBIX yIOOpPEHUAX

TeopeTnueckre OCHOBBI MPOU3BOJICTBA TPOCTOTO cynepdocdara
TexHonorusa noaydeHus npoctoro cynepdocdara

TexHosorus pocGopHoil KHCTOTHI

OOmme cBeneHus: o mMpou3BoacTBe pochopHO KucnoThl TexHomorus
MIPOU3BOJICTBA SKCTPAKIIMOHHON (POCHOPHOI KHCTIOTHI

TexHoJsiorus KopmoBbIX (pocarTos

O61ue cBesieHns 0 KOPMOBBIX pocdaTon

[1-4]

TexHon0rNs KaAINMHBIX y100peHuiH

OO011ue cBesieHus 0 KaJUHBIX YI00pEeHUsIX
TexHo10rMs KOMIIEKCHBIX Y100peHuit
OO011ue cBeleHns: 0 KOMIUIEKCHBIX Y0OpEeHMSIX
Ammodoc u tuammodoc (anamMmmonuiipocdara)

[1-4]

TexHosoruga coJieu
[1pon3BOACTBO KaTBIIMHUPOBAHHOM COJIBI

[1-4]




TexHosorus mesjao4e
[Ipon3BOACTBO KAYCTHUYECKON COJIBI
IlepeyeHb NPaKTHYECKUX 3aAHATHH
Tema npakTuyeckoro 3ansatus. Bonpocsl, Bcero Y4ebHO-
oTpadaTbhiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB MeTOIHYecKoe
ob0ecrnieueHue
1 2 3
TexHonornueckrue pacyeTsl B MPOU3BOICTBE aMMHUAUYHOM CETUTPhI 2 [11]
TexHoaornyecKre pacyeTbl B IPOM3BOJICTBE CyIb(haTa aMMOHUS 4 [13]
TexHomornueckre pacyeTsbl B IPOU3BOACTBE aMModoca 4 [17]
Ilepedyennb 1ab60paTOPHBIX padoT
Tema s1abopaTopHbIX padoT. 3agaHus1, BONPOCHI, Bcero Y4ebHO-
oTpadaTbiBaeMble Ha JIa60PATOPHOM 3aHATHH 4acoB MeTOoIHYecKoe
ob0ecrnieueHue
1 2 3
Krnaccudukanus MuHepaabHbIX YI00peHun 2 [5]
TpriioHOMeTpUYECKHIA METO]T aHAJIU3a TBOWHOTO cyrniepdocdara 4/4 [9]
3aganus I CAMOCTOSAATEJILHOM Pad0ThI CTY/1€HTOB
Beero YueOHo-
Bomnpocsl 1J1s1 CaMOCTOATEILHOT0 U3Y4YeHUs (3a1aHHA) 4ACOB MeToHYecKoe
olecreyeHue
1 2 3
3HaYeHUe U XaPAKTEePHUCTHKA MUHEPAJIBLHBIX YI00peHHil 1 KOPMOBBIX 30 [1-22]
mM00aBOK
3HaueHue a30Ta AJis PaCTEHUMN
3uauenue Gocdopa 11t pacTeHHIA
3HaYeHNE KAIbLUs ISl paCTEHHI
[TonaTue MukpoynoOpeHui
3HaYCHNE KAIIBIUS TSl PACTCHUN
3HaueHue MarHus JJig pacTeHUun
3HaueHue cepsl Uil paCTeHUM
3HayeHue Kxenesa i pacTeHUH
BBIHOC MUTATEIBHBIX BEMIECTB U3 MTOYBHI C YpO)KaeM
TexHo0rns a30THBIX Y100peHuUid
Kapbamun (MoyeBHHA)
Kunkue azotasie ynoopenus. O01iue cBeIeHUs
Buibl KUAKUX a30THBIX YIOOpEHUH 1 UX CBOWCTBA
TexnoJsiorust ¢ochopubIx yrodpenmii 30 [1-22]
docdopurtHas myka. O6mmue ceeieHus o GocHopuTHON MyKH
TexHonorust nonydeHus GochopuTHON MyKH
Ceipbe Ju1st Tpon3BoicTBa pochopHBIX yrnoOpenuid. O0oraieHue
XapakTepucTrka npoctoro cynepdocdara
TeopeTnueckue 0OCHOBBI MPOM3BOACTBA ABOMHOrO cynepdocdara
TexHomorHst MpOM3BOICTBA IBOMHOTO cynepdocdara
TexHosorus gochopHoil KHCIOTHI
OuibTpanus SKCTpaKIuOHHON PochOpHOI KUCIOTHI
Brigenenue u abcopbuus dropa
[IpownsBoicTBO TepMUUueCKOil PochopHOIT KUCTOTHI
TexHoJsiorua kopmMoBeIX pocarTos
Mouoxkansiuiidocdar
[Ipeunnurar
TexHoJI0rusl KaJHIHBIX YA00peHui 28 [1-22]
XJIOPUCTBIN KaJIUU




Kanuiinas conp

Cynbdat kanus

TexHO10rMs KOMIIEKCHBIX Y100peHuit

TexHonorus npou3BoCTBa aMmmModoca

TexHonorus npou3BoACTBa HUTpoaMModoca, HUTPOaMMO(DOCKH
TexHoa0rusa NPOU3BOJICTBA KUIKUX KOMIUIEKCHBIX YI0OpeHU
TexHoJiorus coeii 28 [1-22]
DU3NKO-XUMUYECKUE CBOMCTBA KAJIbLLIMHUPOBAHHOM COZIBI
ColIpbe 1J1s IPOU3BOJICTBA COJIBI

[losyueHne U3BeCTU U IMOKCUIA YIIEpoaa

[ IpuroroBieHne U3BECTKOBOTO MOJIOKA

[IpenBapuTenbHas OUMCTKA CHIPOIO paccoiia

KapOoHu3anus aMMOHI3UPOBAHHOTO paccoiia
Kanpuunanus rugpokapboHaTa HaTpHUs

AMMOHM3a1UsI OYHUILIEHHOTO paccoia

TexHosornueckas cxema npouecca KajabluHALUI
TexHosorus mesjao4en

M3BecTKOBBIN CIOCOO MOJIy4EHUsI KAYCTHUECKOM COJIbI
KoHueHTpupoBanue cinalbix 1mesiokoB. OTesieHue BbIapKu

KypcosBoii npoext

KypcoBoii mpoekT — uHAUBUAyallbHAas CaMOCTOsITeNIbHAas ydeOHass pabora,
BBINIOJIHSIEMAsl 1O/ PYKOBOJCTBOM IPENOAABATENS] B COOTBETCTBHM C YYE€OHBIM ILJIAHOM
HaIpaBJICHUS] XUMHUYECKasi TEXHOJIOTUSI.

[eap KypcOBOIO MPOEKTA 3aKJIIOYAETCS B YIIIYOJIEHUH, 3aKPEIUICHUH, PAaCIIMPEHUN U
CUCTEMATU3AlMK TEOPETHYECKUX 3HAHUM OTEYECTBEHHOTO M  3apyOeKXHOro0 ONbITA
TEXHOJIOTMYECKUX TMPOIECCOB, a TAKKe€ B MPUOOPETEHUU HABBIKOB U OMBITA BBIMOIHEHUS
TEXHOJIOTHYECKUX PACUETOB U YEPTEKEH.

PacueTHO-TIOsSICHUTENbHASL 3AMIUCKA COJEPKUT OCHOBHBIC PA3IEINbl: TEXHOJIOTMYECKUI
paznen, TtemnodHepretuueckue pacuetsl, pazaen «KWUIIuA», paspmen «besomacHocTh H
9KOJIOTMYHOCTh TipoekTay [19]. I'paduueckas yacTh pabOTBI COCTOMT W3 YEpTEkKa
TEXHOJIOTHYECKOW CXEMbI MPOU3BOJICTBA HEOPTAaHMYECKOTO MPOAYKTa WM MOJYNPOAYKTa U
yepTreka o01Iero Buia 000py10BaHus.

[IpumepHbIE TEMBI:

. Pa3zpaboTka TeXHOJIOTUM MOTYYEHUSI CEPHOU KUCIIOTHI

. Pa3zpaboTka TexHosoruu rnoiaydeHus: HeynapeHHou hochopHOi KUCIOTHI

. Pa3zpaboTka TeXHOJOruu noxy4yeHus: ynapeHHon GpochopHON KUCIOTHI

. Pa3zpaboTka TexHosoruu noiayyeHus aMmodoca

. Pa3zpaboTka TexHoJ0ruu noixydeHus: guammodoca

Pa3paboTka TeXHOIOTHH TIOTYYEeHHUs a30THO-(DOCPOPHOTO cepocoiepKaIlero y1o0peHus
. Pa3zpaboTka TexHoJoTuM MOTy4YeHUs aMMUaKa

. Pa3zpaboTka TeXHOJIOTUH MTOTYUYEHUS CEPhI
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. Pa3zpaboTka TeXHOIOTUH MOTYYEHUSI aMMUAYHOUN CEITUTPHI
10. Pa3paboTka TeXHOJIOTUH 00€CCOIUBAHMUS BOJIBI
OoOpa3oBaTe/ibHbIE TEXHOJIOTHH
Peanuzanmst ocBOEHUs JaHHOW IUCHUILIMHBI OOCCIICUMBACTCS JOCTYIIOM KaXKJIOTO



oOyuaromierocs Kk 6a3zaM JTaHHBIX U OMOMMOTEYHBIM (DoHIaM, POPMHUPYEMBIM IO TMOJTHOMY
NepeyHIo JUCIHHUIUIMH (MOayJiel) OCHOBHOM oOpa3oBarenbHOM nporpammel. B BUTU HUSAY
MU®DU peiicTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MMPOBOAATCS 3aHATHS IO PA3TTUYHBIM
TUCIUIUIMHAM HarpaBieHus: noaroroBku «XMTH», B Tom yucie u kiaccbl 00ecrnedeHbl
JOCTYNIOM K ceTH MHTepHeT yisi caMOCTOSTENbHOW MOATOTOBKU CTyneHTOB. Ha kadenpe
MMEETCSl KOMITBIOTEPHI C BO3MOXKHOCTBIO Pa0OThI B CHIEHUANIBHBIX MPOrpamMMax U JAOCTyIa K
COBpPEMEHHBIM TpOo(ecCHOHATbHBIM 0a3aM JaHHBIX, WH()OPMAIIMOHHBIM CIPABOYHBIM U
MOMCKOBBIM CHCTEMaM, K TaKMM Kak 0a3a JaHHbIX mepuoaudeckux uzgaHuil. Llempio mpu
ATOM SIBIIETCS BBIPAOOTKAa Y CTYJICHTOB HAaBBIKOB W KOMIIETCHIMH, MO3BOJISIOMIUX
CaMOCTOSTENIbHO BECTH MCCIIEI0BATEIbCKYIO U HAYYHO-TIEJarOTHYECKYIO padoTy.

[IpakTryeckass MOJATOTOBKAa MPHU peav3alu y4eOHOW NUCHMUIUIMHBI OpraHU3yeTCs
IyTEM MPOBEJICHUS PAKTUUECKUX 3aHITUH, TPEAYCMATPUBAIOIINX YIaCTUE 00YUYarOIIUXCS B
BBITIOJTHEHUU OTJICNIbHBIX AJIEMEHTOB PalO0T, CBSI3aHHBIX € Oyayiied mpodeccuoHanbHOU
NEATEIBHOCTBIO.

[IpakTryeckass MOJArOTOBKA TAaKK€ BKJIIOYAET B ceOs 3aHATUSA JIEKIIMOHHOIO THIIA,
KOTOpbIE  MpEAyCMaTpUBalOT  Tmepenady  y4eOHOW  uHpoOpManuu  OOydaroImuMcs,
HEOOXOAMMOW JIsi TOCHEAYIOIIET0 BBIMOJHEHUS paboT, CBSA3aHHBIX C Oyaymien
po(hecCHOHABHOM e TENbHOCTBIO.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIE JEKIMM ¢ wucnosb3oBannem [IK u
KOMITBIOTEPHOTO TMPOEKTOpa, MPAKTUYECKUX 3aHATHM, € wucnoJib3oBanuem [IK mnpu
npoBeneHun  pacueroB. CamocrositenbHas pabdoTa  CTYAEHTOB  IPOBOJUTCS  IOA
PYKOBOJCTBOM IPENOAABATENIEH, C OKa3aHUEM KOHCYJIbTAllMM U IMOMOIIY IIPU MOJATOTOBKE K
KOHTPOJIbHBIM pab0TaM, BHITIOJHEHUH JOMAIITHUX 3aJJaHUM.

DoH/ OLICHOYHBIX CPEICTB

@®OHJ OLEHOYHBIX CPEACTB MO AUCLHMIUIMHE OOECHEeYMBaeT MPOBEPKY OCBOCHMS
MJIAHUPYEMBIX PE3yIbTAaTOB OOy4YEeHUs (KOMIIETCHIIMH U MX WHIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYLIEro, PyOeKHOT0 1 MPOMEKYTOYHOTO KOHTPOJISI IO TUCLUIIIIMHE.

CBsi3b MEX1y (POpMHUPYEMBIMU KOMIIETEHIIUAMHU U (pOpMaMU KOHTPOJISI UX OCBOCHUS
MPEACTABIICHA B CIEAYIONIECH TabIuIe:

HanmenoBanue
Ne Kon n HauMeHoBaHME MHAUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX .
n/m JOCTUKEHHS] KOMITETEHIUI OLICHOYHOT'O CPEJICTBA
pa3enoB (TeMbl)

Bxo/1HOI KOHTPOJIb

BOHpOCLI BXOJHOI'O

1 | BxoaHO#M KOHTPOJIb
KOHTPOJIs (YCTHO)

ATTecTanus pa3aeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 3HavYeHHE U 3-1IK-1, V-IIK-1, B-IIK-1, Otuer no nabopatopHoit
XapaKTEePUCTHKA 3-11K-3, V-IIK-3, B-IIK-3, paboTte (MUCEMEHHO)
MHHEPATbHBIX 3-T11K-7, Y-IIK-7, B-TIK-7,
ynoopeHuit u 3-1IK-8, V-IIK-8, B-IIK-8, Pewrenue 3anau
KOPMOBBIX J100aBOK 3-I1K-12, YV-TIK-12, B-TIK-12 (MMCbMEHHO)

TexHomorus  a30THBIX
ynobpeHuit Tect (mucbMEHHO)




Texnonorus
¢bochopubIx
ynoOpeHui
TexHonorus
(hochopHOI KUCTOTHI
TexHonorus KOpMOBBIX

TexHonorus coien
TexHoorus nienouen

¢docdaros

2 Texnonorus xamuibneix | 3-11K-1, Y-IIK-1, B-T1K-1, Pemenue 3amau
ynoOpeHui 3-TIK-3, V-IIK-3, B-IIK-3, (TUCBEMEHHO)
Texuomorus 3-I1K-7, V-IIK-7, B-IIK-7,
KOMILIEKCHBIX 3-TIK-8, Y-IIK-8, B-I1K-8, TecT (MUCHMEHHO)
ynoopenuit 3-11IK-12, YV-TIK-12, B-TIK-12

[IpomexxyTouHas arrecrauus

1 | Dk3amen

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

TecT (MUCHMEHHO)

HCpG‘ICHB OCHOBHBIX IIOKa3aTesei OLICHKN PE3YJIbTaTOB, 3JICMCHTOB ITPAKTHYCCKOI'O

OIIbITA, 3HaHHfI n YMGHHﬁ, IMOoJAJICKAIIINUX BXOOAHOMY, TCKYILICMY KOHTPOJIIO J51
HpOMC)KYTO‘{HOﬁ arrecTalumn
HaumenoBaunue
No Kon u HaumeHoBaHuE HHIUKATOPA Pe3ynbrarel 00yueHus no
KOHTPOJIUPYEMBIX
n/n JNOCTHYKEHUS KOMIIETEHIIUU JTACHUIUINHE

pa3zenoB (TeMbl)

BxoaHoi KOHTPOJIb

1 | BxomHo# KOHTPOJIB

ATTecTanus pa3fesnoB, TEKYIIMKA KOHTPOJIb YCIIEBa

CMOCTH

3HaueHHEe U
XapaKTEePUCTHKA
MUHEPATBHBIX
ynoopeHuit u
KOPMOBBIX T00aBOK

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

TexHOMOTMS  a30THBIX

ynobpeHuit

Texnonorus
dbochopHbIX yroOpeHuit
TexHomorus

dbocdopHOii KHCTOTHI
TexHOIOTHsI KOPMOBBIX
docpatos

3HaeT NOHATHE
MUHEPAJIbHBIX yI0OpEeHHI,
MHUKpPOYJI00peHuii,
3HAUEHUS MUTATEIbHBIX
2JIEMEHTOB JJIS1 PACTEHUH,
TEXHOJIOTHIO TOJTyYEHUS
aMMMa4YHOH CEJIUTPHI,
kapOamua, cynabdara
aMMOHMSL, KHUJIKUX a30THBIX
y100peHuil, TEXHOJIOTHIO
noay4eHus: GochopHbIX
ynobpenuit, pochopHoi
KHCJIOTBI, KOPMOBBIX
tdocdaros

Biageer meronukoit
KJIacCU(pUKAITII
MUHEPAIbHBIX YI00pEHUIA,
KaueCTBEHHBIM U
KOJIMYECTBEHHBIM aHAIM30M
MUHEpaAJIbHBIX yI100peHHit
YMeer ucrnonb3oBarh
CIPaBOYHbIE MaTepUaNIbI U
pacueTHble hopMyna JUIs
COCTaBJICHUSI
MaTepHalIbHBIX 0alaHCOB B
MIPOU3BOJICTBE
MUHEPAIbHBIX YA0OpeHHi




Texnonorns xamuinelx | 3-11K-1, Y-ITIK-1, B-T1K-1, 3HaeT TEXHOJIOTHIO

ynoopeHuit 3-11K-3, V-IIK-3, B-IIK-3, MOJTy4EHUST KaTUIHBIX

TexHonorus 3-I1K-7, V-IIK-7, B-IIK-7, yIOOpeHUH, KOMIIJICKCHBIX

KOMILUIEKCHBIX 3-I1K-8, Y-IIK-8, B-T1K-8, yaoOpeHui,

yno0peHui 3-I1K-12, Y-IIK-12, B-IIK-12 KaJIbIIMHUPOBAHHOW COJIBI U

TexHonorus conen KayCTUYECKOU COJIbI

TexHonorus menouen Biageetr MmeTomukon

5 pacdera mpou3BOJICTBA

amMmodoca
‘YMeeT UCIoib30BaTh
CIIpaBOYHBIC MaTEPHAIIBI U
pacueTHble popMyrna At
COCTaBJICHHS
MaTepHUaIbHBIX 0AJTaHCOB B
MIPOU3BOICTBE
KOMIUIEKCHBIX Y100OpeHHI

IK3aMeH JleMOHCTpHpYET OCHOBHBIE

MK-1, TIK-3, [TK-7, [TK-8, [K-12 SHAMI 1 YMCHID B
COOTBETCTBHUH C pa3jiellaMH
1, 2.
OueHouHble cpeacTBa
No HanmenoBanue IIpencraBnenne
W OIICHOYHOI'O KpaTkas xapakTepucTHKa OIECHOYHOTO CPEJICTBA | OIIEHOYHOT'O CPEJICTBA B
Cpe/cTBa dhonme
1 | Bxoanoit CpencTtBo  KOHTpOJsl, OpraHU30BaHHOE  Kak | YCTHBIN omnpoc - YO
KOHTPOJIb CIielaibHas Oecena MIPETo/1aBaTelis c

00y4aromuMcsi Ha TEMbI, CBSA3aHHBIE C N3y4aeMOn
JUCUUIUIMHOW, M PpAacCYMTAaHHOE Ha BBISICHEHHE
o0bema 3HaHUH oOyuatorierocs o
OIIpeIelICHHOMY pa3zieny, TeMe, polseMe U T.I.

2 | Otuer no
nabopaTtopHoOi
pabote

TexHu4eckoe CpeAcTBO, KOTOPOE MOXKET OBITh
UCIIOJIb30BAHO JJII KOHTPOJISL TMPUOOPETEHHBIX
CTYACHTOM TpO(eCcCHOHANbHBIX HAaBBIKOB U
YMEHUH o YIpaBICHUIO KOHKPETHBIM
MaTepHaAIbHBIM 0OBEKTOM.

JlaGopatopHas pabora -
JIP

3 | [IpakTrueckoe
3aHATHE

Pemrenue 3aa4 peKOHCTPYKTHBHOTO YPOBHS,
MO3BOJISIOIINE OLEHUBATh U IMarHOCTUPOBATh
YMEHUSI CHHTE3UPOBaTh, aHAITM3UPOBATh,
000011aTh (haKTHUECKUI U TEOPETUUECKUN
Marepuai ¢ GopMyITUpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAaHOBJIEHUEM ITPHUYUHHO-
CJIEICTBEHHEIX CBS3EH.

Pemenue 3amay - 31

4 Tect

Cucrema CTaH/IapTU3UPOBAHHBIX
MO3BOJIAIONIAS  aBTOMATHU3UPOBATh
U3MEpPEHUS  YpOBHS  3HaHUH U
00yJaromierocs.

3alaHUM,

HpOUEAYPY
YMEHUI

Tecter - T

MeTtoanueckue

MaTepualbl, OMPEACISIIOINE MNPOLEIYPHI

OLICHMBAHUSl 3HAHUU,

YMEHUH, BIAJCHUN U (W) OTIbITA JEATEILHOCTH, XapaKTePU3YIONTUX ATArbl (HOPMUPOBAHHUS

KOMIIETEHIINN.

1. ®ocdop B mpupoae

Bonpocs! BxoaHoro kourpoJs (YO):

2. ITonyuenue u cBorictBa dochopa



3. Okcuapl 1 kKUCI0TH hochopa
4. CoiicTBa Kanus
5. CBoiicTBa KaablUs
6. XuMuueckasi TEXHOJIOTHUS U €€ KiIaccupuKaius
/. ITpuHIIMTIBI OOOTAIIEHUS CHIPhS
8. Kimaccudukanmsi XUMHUYIECKUX PEAKIIU, JSKAIMUX B OCHOBE MPOMBINIICHHBIX XUMHKO-
TEXHOJIOTHYECKHX TPOLIECCOB
9. CymHocTh Katanu3a. Buibl kKaTaauTHYeCKUX MPOIECCOB
10. XUMUKO-TEXHOJOTUYECKAS] CUCTEMA

Bomnpocs! ajs1 oTyeTa mo JadoparopHoii padore Nel:
1. ComocTaBbTe MaccoBbIe aoyu a3oTa B cieayoomux yaoopenusx: NaNOjz, (NHg4),SO,,
NH4NO;. Kakoe u3 3tux ynoOpeHuil MOKeT ObITh Ha3BaHO BBICOKOKOHIIEHTPHUPOBAHHBIM?
KakxoB0 3KOHOMHUYECKOE TPEUMYILECTBO ATUX YAOOPEHHIA.
2. OmpeeniTe MacCOBYIO JIOJIIO MHUTATEIBHBIX 3JIEMEHTOB: a) B ABOWHOM cyrepdocdare,
CUYHUTAsl €r0 YUCTHIM TUTUApoOopTOodochaToM; 0) B YUCTOM XJIOPHUJIE Kadusl; B) B CHIIbBUHUTE,
coaepxkamem 28 % KCI, ocransroe — NaCl.
3. Ilouemy Hekotopble (ochopHble ynoOpeHUs, BHECEHHbIE B TOYBY, COXPaHSIOT
MUTATEIbHYI0 IEHHOCTh B TEUEHHWE HECKOJIbKUX JIeT, a KaJHWiiHble YIOOpEHUs HYKHO
BHOCHUTbH B [TIOYBY €3KET'OJIHO.
4. OxapakTepu3ynTe poJib OCHOBHBIX MUTaTeIbHbIX 1eMeHTOB (N, P, K) B >xu3uu pactenuit
Y KaK OHH MOCTYNAIOT K PACTEHUSIM.
5. 1o xakuM npu3HaKaM KJIaCCUPUIUPYIOT MUHEpPAJIbHbIE YI00OpeHus?

Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore Ne2:
1. Kakue BuIIbI MUHEPATIBHBIX YAOOPEHUH BBITYCKAOTCA B T. banakoBo?
2. Ilouemy B mocienHee BpeMsl T0BOJIBHO YacTo A00aBsa0T B ynoopenus CaCOz u MgCO3?
Kaxoii peakiueit 0OHapy>KMBarOT 3Ty IpUMECh KapOOHATOBR?
3. B kakux popmax MOKET HAXOAUTHCS a30T B MUHEPAIBbHBIX YA0OPEHUSX?
4. C xaKkoi LEeJbI0 MPOBOJAT UCTIBITAHUS yI0OpEHUI Ha PaCTBOPUMOCTH?
5. Kakoil KaTMOH MOYHO OTKpBITH C NOMOWIBK enkoro Harpa? Kakue MuHepanbHbIE
ya0OpeHus ero coaepxar?

Bonpocs 17151 oTyeTa mo JadoparopHoi padore Ne3:
1.C xako# 1esib0 TPUMEHSIOT U3BECTKOBBIE YI00peHUs?
2.Ilepeuncnure OCHOBHBIC BHJIBI M3BECTKOBBIX yIOOPECHHMIA.
3.Kakue n3BecTKOBbIE yIOOPEHUS HETb3s1 CMEIIMBATh C A30THBIMH YOOPEHUSIMHU U ITOYeMy?
4.0TX0Ibl KakKMX IPOM3BOJCTB MOTYT UCIOJIb30BaThCA B KAauyeCTBE H3BECTKOBBIX
yao0peHuii?
5.Crnioco6 nosrydenust xeHoi u3Bectu. [IpuBectu peaxiuro.

Bomnpocs! aj1s1 oTueTa mo gaboparopHoii padore Ne4:
1. Ilepeuncnute 0CHOBHBIE BUJIBI (POCHOPHBIX U KOMIUIEKCHBIX MUHEPATBHBIX yIOOpEHUIA Ha
ocHoBe (ochopa?
2. Kakum MeToz10M niepepaboTku pupoaHbIX (pocdaToB nomydaroT GochopuTHyO MyKy?



3. K kakoMy Buy 110 paCTBOPUMOCTH OTHOCST (HhOCHOPUTHYIO MYKY?
4. Kakue OCHOBHBIE TMapaMeTphl KadyecTBa NPEABABISAIOT K TOTOBOMY MPOAYKTY
(bochoputHoit MyKke)?
5. Bimusinue pochoputHO MyKH Ha YPOIKAUHOCTD.
Bomnpocs! aj1s1 oTyeTa mo JadoparopHoii padore NeS:
1. Ilepeuncnute OCHOBHBIC BUIIBI (OCPOPHBIX U KOMIUICKCHBIX MUHEPAIBHBIX YI0OpEHUH Ha
ocHoBe ¢ocdopa?
2. Kakum MeTo10M niepepaboTku pUpoIHbIX (pocdaToB noaydaroT GochopuTHYIO MyKy?
3. K xakoMy Buy 110 paCTBOPUMOCTH OTHOCST cynepdocdarsi?
4. Bnusuue ¢ochoputHoi MyKu U cyriepdocdaToB HA ypOKAHHOCTD.
5. 3anummre peakuuu 0opa3oBaHus IpocToro cynepdocdara
Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore Ne6:
1. Y3 kakoro ceipbs noaydaroT GochopHyro KUCTOTY?
2. Bunbl hochopHOI KUCITOTHI.
3. OxapakTepu3yiTe ciocoObl MOIYYEHHUS IKCTPAKIUOHHON (POCPOPHOIl KUCTOTHI.
4. Yem omimuaercs tepMuueckas (ochopHas KHCIOTa OT IKCTPAKIIMOHHOW QochopHoit
kucioTel? [IpuMeHnenre TepmMudeckoit pocPopHOil KUCTOTHI.
5. [lpuBeaute peakiuio pasnoxkenus Gocdara cmechio cepHoil U HochHOpHON KUCIOT
3agaum U1 BHINOJTHEHUS] MPAKTHYECKUX 3aHSATHIA:
. [IpoBecTu pacueT MaTepHaIbHOIO OalaHCa AMMHAYHOMN CEIUTPBI
. [IpoBecTu pacuer MmaTepralibHOTO OanaHca kapbamuaa
. [IpoBecTu pacuet MarepualibHOTO OanaHca cyjb(paTra aMMOHUS
. [IpoBecTu pacuer maTepralibHOTO OanaHca nmpoctoro cynepdocdara
. [IpoBecTu pacuet maTepuaabHOrO Oananca qBoMHOTO cynepdocdara
. [IpoBecTu pacueT MaTepHaIbHOTO OalaHCca SKCTPAKITMOHHON (HOCHOPHON KUCIOTHI
. [IpoBecTu pacueT maTepHagbHOro Oananca aMmmodoca

0O NOoO Ok WDN B

. [IpoBecTH pacuet MarepualibHOTO OajlaHCa TMaMMOHUTPOGOCKH
TecToBble 3a1aHUA:

Bapuant Nel
1. [Ipu B3anMOJEHCTBUY KaKUX BEIIECTB 00Opa3yeTcs cylb(ar aMMOHUS?
a) 2NHj3 (ra3) + H,SO, (x);
6) NHj3 (ra3) + NH,OH (1);
B) NH; (ra3) + CO; (1);
r) 2NH,OH (ra3) + H,SO, (k).

Bapuant Ne2

1. Kak Ha3bIBaeTcst ciocod MoydeHUs! SKCTPAKIIMOHHON (POChHOPHOM KHUCIOTHI, B pe3yiIbTare
KOTOPOTO Cynbdar Kanbius ocaxmaaercs B Buae CaSO, 0,5H,07?
a) NOJyTUAPATHBIN;
0) aHTUAPUTHBIN;
B) IUTUAPATHBIM.
Bapuant Nel



2. I1pu nomydenun npocroro cynepdocdara Ha MepBoi CTaUU CKOJIBKO MPOIEHTOB anaTuTa
pearupyer ¢ CEpHOM KUCIOTOM?
a) 30;
0) 70;
B) 100;
r) 10.
Bapuant Ne2
2. Ilpocteie (omHoctopoHHue) dochopHble yI0OpeHUss U KOpMOBble  docdaTs
IPEJICTaBISAIOT COOOM
a) KajaueBbie coiau GocPOpHON KUCTOTHI;
0) HarpueBbie coiiu (HochHOPHON KUCITOTHI;
B) KaJbIHEBbIE COMU POCPOPHOI KUCIOTHI,
I') KaJbI[UEBBIE COM (TOPOBOAOPOAHOMN KUCITOTHI.

BapuanTt Nel
3. Kakasi KoHIIEHTpalusi CEpHOM KUCIOTHI MOJIEPKUBACTCS B HIDKHEH YacTu cKpyobOepa 4
MIpU MPOU3BOICTBE CyJib(ara aMMOHHMSI U3 KOKCOBOTO T'a3a beccarypaTopHbIM METO/IOM?
a) 10-12%;
0) 5-6%;
B) 3-4%;
r) 1-2%.
Bapuant Ne2
3. Kakoti(ue) nponykr(sl) 00paszye(ro)Tcsi Ha BTOPOM CTaluu CUHTE3a KapOamua?
a) kapOomar aMMOHHUS;
0) kapbamu U BOJA;
B) TUIPOKCHU aMMOHUS;
r) KapOoMar aMMOHHUS U BOJIA.
BapuanTt Nel
4, Craauu TEXHOJOTUYECKOTO TMpoIlecca — KPYIHOE APOOJeHUE PYyIbl, CYyIIKa, MEIKOe
(cpennee) npobiieHre, TOHKOE N3METFIEHUE, COPTUPOBKA YACTHIL 110 Pa3Mepy — OTHOCSITCS K
TEXHOJIOTUU MOTYyYEHUS
a) mpocroro cynepdocdara;
0) pochopuTHO MyKH;
B) IBOMHOTO cynepdocdara;
r) pochopHOI KUCTIOTHI.
Bapuant Ne2
4. 3aKIIIOYUTENBHON CTauel B IPOU3BOCTBE KUAKUX ynoopennit KAC sBisiercs:
a) HeUTpanau3alus a30THOM KUCIOThl aMMHAKOM C TOJy4E€HUEM PacTBOPOB aMMOHUWHOMN
CEJIUTPHI,
0) Beimapka pactBopoB NH4NO; 1o xonnenTpaiuu 70-80%;



B) BBITIapKa pacTBOPOB KapOamuaa 10 koHueHTpauu 75-80%;

I') CMEIICHHE KOHIIEHTPUPOBAHHBIX PACTBOPOB AMMOHUIHHOM CETTUTPHI U KapOaMHuIa.
Bapuant Nel

5. K mpocteiM dhochopHBIM yIOOPEHUSM OTHOCSTCS:

a) aMMooc, MPOCTOIl U JBOMHOM cynepdocdarsr,

0) pocdoputHas myka, cynbhoammodoc;

B) aMMHayHas CeNuTpa, MPOCTOM U ABOWHOI cynepdocdarsr;

r) ¢pochopuTHas Myka, IpOCTOM U IBOWHOU cynepdocdaTsl.

Bapuant Ne2
5. ®opmyna cynbdara aMMOHHUS -
a) NH;NOg;
6) CO(NHy).;
B) (NH4)2SOq;
r) NH;NO3-nNH3-mH,0.
BapuanTt Nel

6. B TexHonmoruum mnonydeHus mpocToro cymnepdocdara ueM 03UPYETCS araTUTOBBIN
KOHIICHTPAT B ITHEKOBBIA CMECUTEIb?
a) IIEJIEBBIM PACXOAOMEPOM;
0) BECOBBIM J103aTOPOM;
B) 00BEMHBIM J103aTOPOM,;
T') ISCHTOYHBIM TPAHCIIOPTEPOM.
Bapuant Ne2
6. YnoOpeHnus, coueprKalliyie B CBOEM COCTaBE COCIMHEHUS Oopa, Meau, MoIuOAcHa, [IMHKA,
k00asbTa U MapraHiia B HeOOJIbIIIOM KOJIMYECTBE, Ha3bIBAIOTCS
a) MUKPOYI00pEHUSIMU;
0) MaKpoy100pEeHUSIMU;
B) COJIECOICPKAIIUMU YI0OpEHUSIMU;
') METAJUICOAEPKAIMMU yIOOPEHUSIMU.
BapuanTt Nel
7. Kaxkoti(ue) nponykt(bl) 00pa3ye(r0)Tcsi Ha IEPBOM CTaIMK CUHTE3a KapOammia?
a) kapOomMaTr aMMOHHUS;
0) kapOamu;
B) TUIPOKCHU aMMOHHUS;
r) KapOoMar aMMOHHUS U BOJIA.
Bapuant Ne2
7. CTtaguy TEXHOJIOTHYECKOTO IpoIlecca — CMEIICHHE M3MENBIeHHOTO docdara ¢ cepHOM
KHCJIOTOM, 3aTBepjieBanue cynepdochaTHON MyIblbl B KaMepax, go3peBanue cynepdocdara
Ha CKJIaJIe, HeUTpamu3aius ¥ TPaHyIMPOBAHUE — OTHOCSATCS K TEXHOJIOTUH TTOTYICHUS
a) mpocroro cynepdocdara;
0) pochopuTHO MyKH;



B) ABOMHOTO cynepdocdara,
) pochopHOI KHCIOTHI.

Bapuant Nel
8. Kakoe kommuectBo NH4H,PO, conepxxutcs B ammodoce?
a) 10 %;
0) 50 %;
B) 100 %;
r) 90 %.
Bapuant Ne2

8. Kakoil snemeHT B konmuectBe 1,6% BXOOWUT B COCTaB PAacTEHHU M BaXXKHYIO pPOJb B
JBIXaHUU U Pa3MHOKEHUU PACTCHUIA?
a) cepa;
0) Kanui;
B) pocdop;
T) a30T.
BapuanTt Nel
9. Yto mornomnaroT JUCThI PAaCTECHUN?
a) Biary,
0) BOJOPO U3 BO3/1yXa;
B) IMOKCHU/]I YIJIEPOJIa U3 BO3AYXa;
T') BOJIOPOJ U3 BJIary.
BapuanTt Ne2
9. Kakas conb hocopHOl KUCTOTHI HCTIOIB3YETCS JIs1 yMSITUCHUS BOBI?
a) gocdar KaIbIus;
0) ¢pocdar ammoHMS;
B) (hocdar HaTpus;
r) pocdar kanus.
BapuanTt Nel
10. Kak Ha3piBaeTcsi CHOCOO TONYyYEHHS OKCTPAKIIMOHHOW (POCHOpHON KHUCIOTHI, B
pe3ysbpTare KOToporo cynbgar Kaibius ocaxaaercs B Bujge CaSO,-2H,0?
a) NOJyTUAPATHBIN;
0) aHTUAPUTHBIN;
B) IUTUAPATHBIM.
Bapuant Ne2
10. B TexHonoruu noixyueHus mpoctoro cyrnepdocdara kakas TemMneparypa TOIOYHBIX ra30B
MOJIIEPKUBAETCS B OapabaHHOM CylInIKe Ha BXoje?
a) 110-120°C;
0) 60-65°C;
B) 200-220°C;
r) 600-650°C.



Bapuant Nel
11. Kakas comb ¢ochopHON KHUCIOTHI HMCHONB3YETCS sl MPOM3BOJICTBA YIOOPEHMUIA,
IPOTUBOMOKAPHBIX CPEJICTB, KOPMOBBIX CPEICTB U KYJIIBTUBUPOBAHUS JPOAOKEH?
a) dbocdar KampIus,
0) pocdar ammoHus;
B) docdar HaTpus;
r) hocdar xanms.
Bapuant Ne2
11. Ipu mnomydyenun ¢GocHopuUTHOM MYKH B KaKOM amnmapare MpPOUCXOJUT TOHKOE
nu3MmenpaeHue hocdopura?
a) B IIapOBOM MEJILHUIIE;
0) B MOJIOTKOBOM JIPOOMIIKE;
B) B BO3/IYIIIHOM CE€Maparope;
') B CylIWJILHOM OapabaHe.
Bapuant Nel
12. ®opmyna aMMHAYHOM CETUTPHI -
a) NH;NOg;
6) CO(NHy).;
B) (NH4)2SOq;
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 %.

BapuanTt Nel
13. ®opmyna naHroeitHuTa
a) KClI,
0) KCI-MgCl,-6H,0;
B) KCI-MgSO,-3H,0;
r) K;SO,42MgS0O,.
Bapuant Ne2

13. Kakasi koHIIEHTpalusi CEpHOM KUCIOTHI OIS KMUBACTCSI B BEPXHEHN YyacTu cKkpyOOepa 4
P TIPOU3BOICTBE CyJIb(paTa aMMOHHMSI U3 KOKCOBOTO Ta3a OeccarypaTopHbIM METOI0M?

a) 10-12%;

0) 5-6%;

B) 3-4%);

r) 1-2%.



Bapuant Nel
14. VYnoGpenusi, y KoTopbiX (pocopHbie cOequHEHUs pacTBOpsIOTCS B 2%-OM pacTBope
JTMMOHHOM KHUCJIOTHI, Ha3bIBAIOTCS
a) TMMOHHOPACTBOPUMBIMH,
0) HUTPAaTHOPACTBOPUMBIMU;
B) MaJOpacTBOPHUMBIMH;
I') BOAOPAaCTBOPUMBIMHU.

Bapuant Ne2
14. ®opmyna meHura
a) KClI,
0) KCI-MgCl,-6H,0;
B) K,SO,4,-MgS0O,4-6H,0;
r) K;SO42MgSO,.
Bapuant Nel

15. Kakoit sneMeHT B KoiuuecTBe 15,5-18% BXoauT B cocTaB OEJIKOB, KOTOPhIE B CBOIO
ouepe/ib SABJISIOTCS OCHOBOM KMBOM TKaHU?
a) docop;
0) Kanuii;
B) cepa;
T) a30T.
Bapuant Ne2
15. VYnoOpenus, y KOTOpBIX coeluHeHus (ocdopa pacTBOPUMBI B aMMHAYHOM PACTBOPE
JMMOHHOKHUCJIOTO aMMOHHUSI, Ha3bIBAIOTCSI
a) TMMOHHOPACTBOPUMBIMH;
0) HUTPATHOPACTBOPUMBIMU;
B) MaJOpacCTBOPUMBIMHU;
I') BOJOPAaCTBOPUMBIMH.
OueHuBaHMe CTY€HTA MPHU 3aIIMTE KYPCOBOI0 MPOEKTA MO TUCIUNIHHE
«TexHo10rust MUHEPAJIBHBIX Y100pEHUI, COJICH U LIeJI04ei»:

banisl
(utoroBoit OcBoenue
. . . Tpeoosanusn K 3nanuam
PEUTUHIOBOM | KOMIIETEHIIUI
OLIEHKN)
100-85 [IponBunyThlil | Pewenus 3adau noeuumsi, O00KA3amMenbHbl U  OEMOHCIMPUPYIOM
YPOBEHb ananumuyecKue u meopyeckue CnocoOOHOCmu cmyoeHma.
Omeemvl  Ha  NOCmMasieHHble  BONPOCHL  NOJHble, YemKue U
paseeprymuie.
84-70 Cpennuit Ilpu  pewenuu 3a0ay  Oonywjewvi  He3HAUUMeENIbHble  OUUOKU,
YPOBEHb UCNpagieHHble ¢ NOMOWbIO «HABOOAWUXY BONPOCOB NPENn0OA8aAmelsl.
Haromca nonmvie omeemuvl Ha nocmasnenHvle eonpocwl. Illokazano
VMeHue 8blOesIMb NPUUUHHO-Ce0CHBEHHbLE CEA3U.
69-60 bazoBebrit Jlocuka u nocrnedosamenbHOCMb 8 peuieHuy 3a0ay UMelom HapyuleHusl.
YPOBEHb Omeemvl  Ha  60MPOCHI U peuleHus  NOCMAGIEHHbIX 3404y
He0oCMamoyHo nonvle. B omeemax omcymcmeyom 6b1600bl.




Crynent, nonyunBiui meHee 60% oT MakcuMaIbHOTO Oasa 3a pa3aen JUCUUILIAHbI
WIHM IPOMEXKYTOUYHYIO aTTECTAIIUIO0, CYUTAETCA HEAaTTECTOBAHHBIM MO JAaHHOW IMCUHUILIIUHE.
OueHuBaHKME CTyJEHTA HA JK3aMeHe MO0 JUCHUIUIMHE «TeXHOJOrus MHHEpPaJbHBIX
yI0OpeHui, coIeH U menouen»:

banibl
(utoroBoit OcBoenue
. . N TpebGoBanus K 3HAHUAM
PEUTUHIOBOH | KOMIeTeHIMii
OIICHKH )
100-85 IIponBunyThiil | OTBETHI HA MOCTABJIEHHBIE BOIIPOCHI MOJIHBIE, YETKUE U Pa3BEPHYTHIE.
YPOBEHb Pemienuss 3agay  JOrMYHBL, JOKa3aTelbHbl U JEMOHCTPHUPYIOT
AQHAJTUTHYECKUE U TBOPUYECKUE CTIOCOOHOCTH CTYACHTA.
84-70 Cpennuii JlaroTcst 1moJIHBIE OTBETHI HA IIOCTABJICHHBIE BONpPOCHL. Ilokaszano
YPOBEHb YMEHHUE BBIIEIATh NPUUYMHHO-CIIEACTBEHHbIE CBs3U. [Ipu pemieHuu
3aja4  JIOMYIIEHbl HE3HAUMTENIbHBIE OMIMOKM, HCIIpPaBICHHBIE C
IIOMOIIBIO «HABOJSIIMX» BOIPOCOB NMPENOAABATEISL.
69-60 bazoBblit OTBeThl Ha BOIPOCHI U pEIICHUs MOCTaBJICHHBIX 3a/1ad HEIOCTATOYHO
YPOBEHb nojHble. Jloruka M mocienoBaTeNbHOCTh B PELICHUM 33Jad MMEIOT
HapymeHus. B oTBeTax OTCYyTCTBYIOT BBIBOJBI.

Crynent, nonyuuBiimit MmeHee 60% oT MakcUMabHOTO 0Oasuia 3a pa3faen AUCIUTLITUHbI
WJIY TIPOMEKYTOUYHYIO aTTECTALMIO, CUUTACTCSI HEATTECTOBAHHBIM IO JAHHOU JAUCIUILINHE.

HToroBas olieHKa BBICTABIISIETCS] TyTEM MEPEeBO/ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CJIEIYIOIICH TaOIUIIeH:

O1reHKa 10 5-0anIbHOM MIKale Cyrma 6aiion 3a pasfeisL i Onenka ECTS
9K3aMeH

D — «OMIAUUHOY 90-100 A
85-89 B

4 — «xopouto» 75-84 C
70-74 D

3 — «y0os1emBeopuUmenbHO» 65-69
60-64 E

2 — «Hey0081emeoPUMENLHOY) Menee 60 F
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IIporpammHuoe o0ecnieuenue u MHTepHET-pecypcehI:
[Ipouiecc peanusaiu 00pa3oBaTEeIbHOM MPOrpaMMbl OOECeYeH HEe0OXO0AUMbIM
KOMIUJIEKTOM JIUIIEH3UOHHOTO MPOTPAMMHOI0 00€CTICUeHHUS.

MarepuajbHO-TEXHUYECKOE O0ecreyeHue Y41eOHOH TUCUUILIMHBI
JlekIMOHHBIE  3aHATHUS  MPOBOJSATCS B  CHEHUAIU3UPOBAHHBIX  ayJIUTOPUSIX,
OCHAIIEHHBIX MYJIbTUMEIUUHBIM 00OpyaoBaHueM. [IpakTuueckue 3aHATHUS TPOBOISITCS B
ATUX K€ AayJUTOpUSX C TOCEUIEHUEM JIaboOpaToOpHil, OCHAIICHHBIX CTAHIAPTHBIMU
KOMIUJIEKTaMHU OT€YECTBEHHBIX U 3apyOEKHBIX MPUOOPOB U YCTAHOBOK. MynbTUMEAUINHBIN
KypC JIEKI1i, BUACODUIbMBI, MAKETHI U TUIAKATHI.

YuyeOHO-MeToAuYEeCKHe PeKOMEHIAMH VI CTY1€HTOB

1. Yka3anus 15 npoCiIyllIMBaHUs JEKIIUI

[lepen ©HauanoM 3aHATHH BHUMATEIBHO O3HAKOMHUTHCA C YYEOHBIM TIJIAHOM
MIPOBEICHUS JICKIIUIA U CIIICKOM PEKOMEHI0BAHHOW JIUTEPATYPHI.

[lepen mocemieHreM o4yepeaHON JIEKIUU OCBEKUTh B MaMSITH OCHOBHBIE KOHIIETILIUU
OpoHAeHHOro paHee Marepuana. [loaAroroBuTs mpu  HEOOXOIMMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThcesi, 4TO BOIPOCHI MOTYT OBITh IPOCTHIMH.

Ha nexkuun ocHOBHOE BHHUMAaHHE CIEIyeT yAelsaTh HE (GOpMyIaM U MaTeMaTHYECKUM
BBIKJIQ/IKaM, a COJICP’KaHUI0 N3YYaeMbIX BOIIPOCOB, OMPEICICHUSIM U TOCTAHOBKAM 3a]1a4.

B mpomecce m3ydeHHsl JIEKIIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH YacTO
BO3BpaIIaTbC K OCHOBHBIM TOHATHUAM M METOAAM peUICHHs 3a7ad (3eCh BO3MOXEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYICHTOB).

XKenarenbHO HUCIIOJIB30BATh KOHCIEKTHI JIEKIMM, B KOTOPBIX HUCIOJIb3YETCSl MPUHSTAs
npenojaBaTesieM CUCTeMa 0003HaYeHUI.

Jlns Gonee moapoOHOTO M3y4YeHUs Kypca cleAyeT padoTaTh ¢ PEKOMEHIOBaHHBIMU
JUTEPaTyPHBIMA NCTOYHUKAMU U BHOBBH MOSIBIISIONUMUCS UCTOYHUKAMH.

2. YkazaHus 1715 y9acTHsl B MPAKTUYCCKUX 3aHITHIX

[lepen mocemieHMEM TPAKTHUECKOTO 3aHATHA  YSACHUTH TEMY 3aHATHS W
CaMOCTOSITENIbHO U3YUYUTh CBSI3aHHBIE C HEM MOHATHUS U METO/IbI pELICHUS 3a/1a4.

[lepen pemeHueM 3anay aKTUBHO y4YacTBOBaTh B OOCYXKJIEHHU C IPENoJaBaTeIeM
OCHOBHBIX IOHATUHN, CBSI3aHHBIX C TEMON MPAKTHUUECKOTO 3aHATHSI.

B mponecce pemienust 3agad BECTH AMCKYCCHIO C MPENOJABaTEIeM O MPaBUILHOCTU
MPUMEHEHUS METOJIOB MX PEIICHUSI.

[To BO3MOXHOCTH CaMOCTOSITEILHO TOBOJUTH pEIICHHE MpearaeMbiX 3afad 0
OKOHYATENILHOTO UTOTA.

B koHIle MpakTHYEeCKOro 3aHATUS MPU HEOOXOAMMOCTH BBISICHUTH y IpernojaBaTesis
HESICHBIE BOIPOCHI.

OcHOBHBIE pe3ybTaThI BHIIOJIHEHUS PA0OTH HEOOXOAMMO pacrevyararhb.

3. Yka3aHus 1151 BBITIOJTHEHUS 1a00paTOPHBIX paboT

CobOmtonath  TpebOoBaHUS TEXHMKM O€30MacHOCTH, JMJII YEero MpociyllaTh



HEO0OXOIUMbIE PA3bICHEHUS O IPABWIIBHOCTHU MOBEJEHUS B JaOOpaTOPHUHU.

[lepen BbIMONHEHHEM JTAOOPATOPHON pabOTHI MIPOBECTH CAMOCTOSITENLHO MOJATOTOBKY
K paboTe U3yYUB OCHOBHbBIE TEOPETUUECKUE MOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO ISt
OCMBICJIEHHOTO BBITIOJTHEHUS PaOOTHI.

B npouecce BbImonHeHUsT padOTHI CIEAYyET MOCTOSIHHO OOIIATHCS C MPENoIaBaTeeM,
HE JIOITYCKas MO0 BO3MO>KHOCTH HENPABUIIbHBIX JICMCTBUMU.

OcHOBHBIE pe3ybTaThl FKCIIEPUMEHTOB HE00XOIMMO 3a()MKCUPOBATH B TUCBMEHHOM BHJIE.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O MpOJIEIaHHOW paboTte, Tne
JOJIKHBI OBITh OTPaKeHbI OCHOBHBIE PE3YJIBTATHI U BHIBOJIBI.

4.Yxa3zaHus AJis1 BBIIIOJHEHUS CAaMOCTOSITEIbHONU PabOThI

[Tonyunts y mnpenojaBaTensl 3aJaHUE W CIHCOK PEKOMEHJOBAHHOW JUTEPaTypHI.
N3ydeHne TeopeTHYECKUX BOMPOCOB CIEAYET NPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEIIBHO,
HO TIPU 3aTPYAHEHUAX 00paIaThCs K MPENOaBaTeNIo.

[ToaroToBUTH MUCHMEHHBIN OTUET O MPOJICTIAHHON padoTe.

[Ipu BbIMOJIHEHUU (PPOHTANIBHBIX 3aJaHUN MO YCMOTPEHMIO MpernojaBaTeis padota
MOXKET OBITh OIlcHEHa Oe3 MUCHbMEHHOTO0 OT4Ye€Ta Ha OCHOBE OTBETOB HA KOHTPOJIBbHBIC
BOIIPOCHI, MPU YCIIOBUU aKTUBHOM CaMOCTOSATEIHLHON pabOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Meroanuyeckue peKOMeHIALNH IJIS IpenogaBareJsiei

1. Yka3zanus 11 npoBeAeHUs JIEKIUN

Ha nepBoii BBOIHOM JIEKIIMK CAENaTh OOHIMII 0030p COAepKaHUs Kypca U OTMETHUTh
HOBBIE METOJBI M IMOJAXOJBl K PEUICHUIO 3a]a4, PacCMaTpUBAEMBIX B Kypce, JIOBECTH [0
CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTH HA BOIPOCHI.

[Ipy mOArOTOBKE K JIEKIIMOHHBIM 3aHATUSAM HEOOXOAMMO MpOAyMaTh IJIaH €ro
MIPOBEICHMSI, COJIEP)KAaHUE BCTYNUTEIbHOW, OCHOBHOM M 3aKJIFOUUTEIbHON YacTH JIEKLIHH,
O3HAKOMUTHCSI C HOBHUHKaMHM Y4YEOHOW W METOAMYECKOW JIMTepaTyphl, MyOJIHKAIUAIMU
MEePUOJIMYECKOM TeYaTH MO TEeME€ JIEKIIMOHHOIO 3aHSATHS. YTOUYHHUTH IUIAH MPOBEACHHUS
MPAKTUYECKOrO 3aHATUS MO TeMe JeKuuu. llepen M3JI0KeHHMEeM TEKYIIEro JEKIHOHHOTO
MaTepuaga HallOMHUTh 00 OCHOBHBIX MTOraXx, JOCTUTHYTBIX Ha MpeablAylux Jekuusx. C
ATOW LENBI0 33JaTh HECKOJbKO BOIPOCOB ayJUTOPHUM M OCYIIECTBUTH BBIOOPOUHBII
KOHTPOJIb 3HAHUS CTYJEHTOB.

B Xone NEeKIMOHHOrO 3aHATUS MpenoAaBaTeNb JODKEH Ha3BaThb TeMy, y4eOHbIe
BOIPOCHI, O3HAKOMUTH CTYAEHTOB C NMEPEYHEM OCHOBHOW W JIOMOJIHUTENIbHOW JINTEPATyphI
o TeMe 3aHATHs. PackpbiBas cojlepkaHue y4eOHbIX BONPOCOB, aKIEHTUPOBATh BHUMAaHHE
CTYJICHTOB Ha OCHOBHBIX KaTEropusiX, SBJIEHHUSIX U Ipoleccax, OCOOEHHOCTIX HX
npoTekaHusi. PackpbIBaTh CYIIHOCTh U COAEpXaHHE PA3NUYHBIX TOUEK 3PEHUS U HAYUHBIX
MOJIXOJI0B K OOBSICHEHHUIO T€X WJIM UHBIX SIBJICHUN U TPOIIECCOB.

Crnenyer apryMeHTUPOBAaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIUIO [0 CHOPHBIM
TEOpeTHYEeCKUM BompocaM. llpuBoauTe mnpumepbl. 3agaBaTh IO XOAY H3JI0KEHHUS
JEKIIMOHHOTO MaTepuajia pUTOPUYECKHE BOIPOCHl U CaMOMY JaBaThb Ha HHUX OTBET. JTO



CIIOCOOCTBYET AaKTHMBM3AIMU MBICIUTENLHON MESITENIbHOCTU CTYJIEHTOB, MOBBIIICHUIO HX
BHHMaHUsA M HMHTEpeEca K MaTepually JIEKIHH, €€ colepkaHuro. lIpenomaBaTens AoKeH
PYKOBOIUTH paOOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuana,
MOTYEPKUBATH HEOOXOJUMOCTh OTPAXKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOXKEHUN U3ydaeMo
TeMbl, 0CO0O0 BBIJENSSA, KaTeroOpUalbHBIN amnmapar. B 3akiio4uTEeNbHONM YacTH JICKIHU
HE00X0IuMO cOPMYIUPOBATH OOIIME BHIBOJBI IO TEME, PACKPBIBAIOIINE COJEPKAaHUE BCEX
BOIIPOCOB, MOCTABJICHHBIX B JEKIUU. OOBSIBUTH TUIAH OYEPEAHOTO MPAKTUUECKOTO 3aHATHUS,
IaTh KpPAaTKUE PEKOMEHJALHUHU IO IOJATOTOBKE CTYAEHTOB K IMPAKTUYECKOMY 3aHSTHUIO.
OnpenenuTe MECTO W BpeMsl KOHCYJIBTAIIUM CTYJICHTAaM, IIOXKEJIABIINM BBICTYIIUTh Ha
NPAKTUYECKOM 3aHITHH C JOKJIaJaMH U pedepaTaMu.

Ha nocnemneit neknuu yaenutb BpeMs Il 0030pa Hanbosiee BaXKHBIX IMOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s MPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OOCyaUTh OCHOBHBIE TIOHSITHS, CBSI3aHHBIE C TEMOU MPAKTUUYECKOTO 3aHSTHS.

B mpomecce pemieHust 3agay BECTU AHCKYCCHIO CO CTYyAEHTAaMHU O MPaBHIbHOCTH
MIPUMEHEHUSI TEOPETUUECKUX 3HAHU.

OTmeyaTh CTYACHTOB, HaumOoJiee AaKTUBHO YYACTBYIOIIMX B pEHICHUU 3a7ad MU
JTIUCKYCCHSIX.

B xoHIIe TPaKTUYECKOTO 3aHATHS 33]1aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOTIPOCOB.

3. Yka3zanus Juisi NpoBeAeHUs 1a00PATOPHBIX 3aHATHH.

CoOmroath TpeOOBaHMS TEXHUKM OE30MACHOCTH M TPOBOJUTH HEOOXOIUMBIE
Pa3bACHEHUSI O IPABUIILHOCTH MOBEJICHUS B TaOOPATOPHHU.

[lepen BbIMONHEHHEM J1A0OPATOPHOM pPAOOTHI TPOBEPUTH CTEMEHb TOTOBHOCTH
CTYJICHTOB, HAIOMHUTH U 0OCYAUTH OCHOBHBIE TEOPETUYECKHUE TIOJIOKEHHSI, 3HAHNE KOTOPHIX
HE00XOAMMO JJIsl OCMBICIIEHHOT'O BBITTOJHEHHS padoT.

B nponecce BbINoJIHEHHS pabOThl CIEAYET MOCTOSIHHO OOIIATHCS CO CTYIAEHTaMH, He
JOMYCKasi MO BO3MOKHOCTH UX HEMPABUIIbHBIX JICHCTBUI.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl AKCIEPUMEHTOB ObUIM 3a()UKCUPOBAHbBI
CTyJI€HTaMU B MUCbMEHHOM BUJIE.

[Tpu mpueme 3auera 1Mo padbote TpeOoBaTh OTYET O MPOJACIIAaHHON padboTe, T/ie TOJKHBI
OBITH OTPaYKEHBI OCHOBHBIE PE3YJIbTAThI U BHIBOIBI.

4.Yxa3zaHus 10 KOHTPOIIIO CAMOCTOSITEILHOW pabOTHI CTY/IEHTOB

[To ycMoTpenuto mpenojaBatess 3aJJaHue Ha CaMOCTOATEIbHYI0 paboTy MOXET ObITh
WHJUBUAYAJIbHBIM WA (PPOHTAILHBIM.

[Ipu McoaB30BaHNN UHIUBUAYTBHBIX 3aaHUN TPEOOBATh OT CTYACHTA MUChMEHHBIN
OTYET O MPOJICTIAHHOM padoTe.

[Ipn npumeHeHNM GPOHTATBHBIX 3aJaHUM BECTH KOJUICKTHBHBICE OOCYXIEHUS CO
CTyJI€HTaMU OCHOBHBIX TEOPETHUUECKUX TOJIOKEHHUM.

C 1enpl0 KOHTPOJISE KayecTBa BBHITIOJHEHUS CaMOCTOSITENIbHOM paboThl TpeOoBaTh
WHJIUBUAYAJIbHBIE OTYETHl (JOMYCTUMO BMECTO MHCBMEHHOTO OTYeTa MPUMEHSTH



MHAWBUAYaJIbHbIC KOHTPOJbHEIC BOHpOCBI).

[Iporpamma coctaBiieHa B cooTBeTCTBUU C TpeOoBanusmu OC HUAY MUOU u
y4eOHBIM TUIAHOM OCHOBHOH 00pa30BaTEbHON MPOTPaMMbI MO HAIPABJICHHUIO IMOJATOTOBKH
18.03.01 «XuMuueckas TEXHOIOTHUSD.

PaGouyro nmporpammy coctaBuil: Jo1eHT, 3yoosa H.I'.

Peuenzent: goueHrt, I epacumoBa B.M.

[Iporpamma onobpena Ha 3acenanuu Y MKH 18.03.01 «XumMuueckast TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOIMUeCcKOM Komuccun Yepnora H.M.



