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IHeab ocBOeHMSI AMCHMIIJINHBI

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

3agaun  W3y4YECHUS JUCIUIUIMHBI: HM3y4Y€HUE OCHOBHBIX BHUJOB MHUHEPaIbHBIX
yI0OpeHU U COCOO0B MX IOJYUYEHHMs, a TaK)Ke CIIOCOOOB IMOIYYEHHS COJIEH M IIEIOUCH.
bakanaBp mo mucuumuinHe «TeXHOIOTHS MUHEpAIbHBIX YIOOpPEHUH, COJIEM W IIeodeii»
JOJDKEH pemiaTth MpodeCcCHOHANbHBIC 3aJaud B COOTBETCTBHUM C IIPOU3BOJICTBEHHO-
TEXHOJIOTUYECKON, HAy4YHO-UCCIICIOBATEIbCKON, OpPraHu3allMOHHO-YIIPABICHYECKON |
IIPOEKTHOU JIEATEIIBHOCTBIO.

N3ydeHne AUCHUIUIUHBI TOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHaapTax:

- 26.001. Cneunanuct mo oO€CHeYeHUI0 KOMILIEKCHOIO KOHTPOJII IPOM3BOJCTBA
HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPHUAJIOB;

- 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 3HAHUW OCHOB OOIIEH M HEOPraHWYECKOW XUMUM, OOIIeH
XUMHYECKOW TEXHOJIOTHH, XUMHUYECKUX PEAKTOPOB, MPOLIECCOB MU alIapaToOB XUMHYECKOU
TEXHOJIOTUHU, IIUPOKOE HCIOIb30BaHUE, KOTOPHIX HE TOJBKO JAAET BO3MOXHOCTh HamOoJliee
TOYHO BBIPA3UTh TEOPETHUCCKHE 3aKOHOMEPHOCTH, HO W SBJISETCS HEOOXOIUMBIM
WHCTPYMEHTOM UX YCTAaHOBJICHHUS.

Jns ocBoeHMsSI AUCHUILIMHBI «TEXHOJIIOTHS MHMHEPAIBHBIX YAOOpPEHUM, COJIe u
miesoueiy HeoOXOIUMBl 3HAHHME, YMEHHE W BJAJIEHHE MaTepuajioM IO CIEAYIOIUM
mucuumuinHaMm: «OOmas U HeopraHuyeckass Xumus»; «OOIas XuMu4deckass TEXHOJIOTH;
«AnanuTruyeckas XuMus ¥ (U3UKO-XUMHUUECKHE METO bl aHaliu3ay; «lIporeccsl u annaparsl
XUMHYECKUX TEXHOJIOTHI, «be30IacHOCTh JKU3HEACITCILHOCTHY .

TeopeTnueckne 3HAHUS W TMPAKTUUYECKHE HABBIKK, MOJYYECHHBIC CTYJICHTAMHU IPHU
M3YYEHUU JUCHUIIIUHBI «TeXHONOrusT MHUHEpadbHBIX YIOOpEeHUH, colell u Ienoudeiny,
JIOJKHBI OBITH UCIIOJIB30BAHBI B TIPOIIECCE M3YUCHUS MOCIEAYIOMUX nucuuruinH: «Pecypco-
U DHeprocOepeKCHHE B TEXHOJOTHMH HEOPTraHWYECKUX BEIIECTBY», «DKOJIOTHYSCKUE
po0JieMbl OCHOBHOM XMMHUYECKOW MPOMBINIJIEHHOCTU», «PacueT u BBIOOp MarepuaioB U
o00Opy/OBaHUsI TMpU MPOCKTUPOBAHUN», «XUMHUYECKash TEXHOJIOTUS HEOPraHWYECKHUX
BEIECTB. TEXHOIOTUS CEPBI U CEPHOU KUCIOTHI».

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

- A/02.6. Pa3paboTka HOBBIX W COBEPIICHCTBOBAHUE JIEWCTBYIOIIUX METOOB
MPOBEJICHUS aHAJIM30B, UCIILITAHUN U UCCIICIOBAHUN;



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

- B/02.6. IlpoBeaeHue -SKCHIEPTU3bl TEXHUYECKUX JOKYMEHTOB IPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTE€pUajoB Ha COOTBETCTBHUE TPEOOBAHUSIM
BHYTPEHHETO PbIHKA U 3KCIIOPTHBIM TPEOOBAHUSM;

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

- A/06.6. PazpaboTka mnpemsioxKeHUH MO KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPhS 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 pe3ynbTaTOB aHAJIM3a U TOKa3aHUI MPUOOPOB.

Komnerenuuu odyuyawiuerocsi, (popMmupyembie B pe3yJbTaTe 0CBOCHUS TUCHUILIMHBI
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 IJIaHUPOBATh 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 (pU3nuecKue
Y XHMHYECKHE IKCTIEPUMEHTAITbHBIE
paboThl, MPOBOAUT 0000IIIEHIE U
00paboTKy UX PE3yJIbTaTOB, OIICHUBAET
MOTPEIIHOCTH, BBIIBUTAET TUTIOTE3BI U
YCTaHABIIMBACT TPAHUIIBI UX TPUMCHCHHUS
B-T1K-1 Bnagetrs MeTOgaMu ITOATOTOBKHU
METOJAMYECKOTO PYKOBO/JICTBA IO
MPOBEICHUIO GUBNYECKUX U XUMHUECKUX
SKCTIIEPUMEHTOB M HAYYHO-
HCCIIEJIOBATEIBCKUX 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 UCHBITAHUN 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 PE3YJILTATHI
C Y4ETOM HayYHO-TEXHUUYECKOU
nH(pOpMaLIUK U Ha OCHOBAaHUU
OTEYECTBEHHOT'0 M 3apyOEIKHOTO OIbITA

[TK-7

CHoCOOEH MPUHUMATD
KOHKPETHBIE TEXHHUECKHUE

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




perieHus mpu pa3paboTke
TEXHOJOTHYECKUX TPOIIECCOB,
BBIOMPATh TEXHHYECKUE CPEIICTBA
1 TCXHOJIOTHHU C YYCTOM
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 TEXHOJOTHUH 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€30M1aCHOCTH, IPOU3BOJICTBEHHOM
MIPOU3BOJICTBEHHOM CaHUTApUU, 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, MOXKAPHOI 0€30MaCHOCTH U
HOPMBI OXpaHbI TPyAa
B-11K-8 BnaaeTs HaBbIKaMu U3MEPEHUS
Y OLICHUBAHUS [TapaMeTPOB
MPOU3BOJCTBEHHOI'O MUKPOKJIMMATA,
YPOBHSI 3aIIbUICHHOCTHU 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(POPMAIMOHHBIE TEXHOJIOTHH TPU
IIpU pa3paboOTKe MPOEKTOB pa3paboTKe TEXHOIOTUYECKUX MTPOCKTOB
V-IIK-12 Ymers 00pabaTbIBaTh
UH(GOPMAIIHIO C UCTIOTB30BAaHUEM
MIPUKJIATHBIX TPOTPAMMHBIX CPEJICTB TIPHU
pa3paboTKe TEXHOIOTUYECKUX MTPOEKTOB
B-TIK-12 Brnagets HaBbIKaMu
HCIIOJIb30BAHUS CETEBBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI 1 0a3 IaHHBIX MPU
pa3paboTKe TEXHOJIOTHUECKUX MPOECKTOB
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 npo¢eCCHOHATLHOTO MOAYJNS | CTOJIOB, BCTPEY C

pazButue Poccun, 3a
pe3yabTaThl

JUTst pOPMHUPOBAHUS UyBCTBA
JINYHOM OTBETCTBEHHOCTH 3a

BEIYLIUMH
crneruaIncTaMu




HUCCIIEIOBAHUN U UX
nocneactsus (B17)

JTOCTHKEHHE JTUACPCTBA
Poccuu B Benymux Hay4HoO-
TEXHUUYECKHUX CEKTOpax U
(byHIaMEeHTaIBHBIX
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 UCCIEIOBAaHUN U
WX MOCJICJICTBUS, PA3BUTHUS
UCCIIEIOBATENILCKUX KayeCTB
MOCPEACTBOM BBIIOTHCHHS
y4eOHO-UCCIIeI0BATENHCKUX
3aJJaHui, OPUEHTUPOBAHHBIX
Ha U3y4eHUE U MPOBEPKY
Hay4HbIX ()aKTOB,
KPUTHYECKHUI aHAIIN3
nyOIuKanuii B
npo¢eCCHOHAIBHON 00J1acTH,
BOBJICUCHUS B peajibHbIC
MEXTUCITUTTTHAPHBIC
HAyYHO-UCCIIEeIOBATENbCKHE
ITPOCKTEHI.

NPEINPUITUI XUMUYECKOMN
OTpaciu ropoja mo
BOIIpOCaM
TEXHOJIOTHYECKOTO
muaepctBa Poccun.

[Ipodeccuona
JbHOE
BOCIIMTaHUEC

dopmMupoBaHue
npodeccnoHanbHOM
OTBETCTBCHHOCTH B
o0acTu, TEXHOJIOTUU
BOJIOTIOJITOTOBKH U
OYHUCTKHU CTOYHBIX BOJI,
TEXHOJIOTUU MHUHEPATbHBIX
ynoOpeHuit coner u
enoydeit / TEXHOJIOTUU
OCHOBHOTO
HEOPTaHUYECKOTO
CUHTE3a, TEXHOJIOTUH!
KaTajan3aTopOB U
afacopOeHToB /
TEXHOJIOTUHU PEaKTUBOB U
0C000 YHCTHIX 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(pepeHIMH, (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 XUMUIECKUX WorldSkills.

TEXHOJIOTHHA. 3.YuacTue B HOATOTOBKE
myOIuKaruit B
MEPHOANYECKUX HAYyUHBIX
HU3JaHUAX
4.Y4acrue B
JIEeITEILHOCTH
CTYJCHYECKOTO HAay4HOTO
oO1iecTBa.

CTpykTypa U cofep:KaHue Y4eOHOUH TUCUMILTHHBI
JlucrumnimHa TIpenomaeTcs CTyaeHTaM B 8-om cemectpe. OOmias TpymIo0eMKOCTb
JTUCIATLIMHEL COCTaBIsACT 4 3adeTHBIC equHMIIEI, 144 ak. yaca.
Kanenaapublid miian

Ne Ne Buabi yueonoii
P T AeSITeJIbHOCTH (B yacax) Makcu
a e % g ATTecra- MaJlb-
3 M HaumenoBaHue pasjaesa g = nus HbI
hi bl (TemMbl) TUCHUIIIIHHBI o 4 pa3nena 0as1
e o E § E (dopma) 3a
J 5 &2 S < @) pasgen
> L < = [~R
a =4 = = = @)
1 | 1,2 | 3nauenue u xapaktepuctuka | 42 4 2 6 30 | YO, 25
MUHEPAJIBHBIX YI00peHui u JIP,
KOPMOBBIX JT0OABOK JIP,
Texunosorus a30THBIX 31,
ynobpenuit 31
3-5 | Texuonorus pochopHbIX 38 4 | 4/4 - 30
yaoOpeHuit
Texnomorust pocdopHoit
KHUCJIOTBI
TexHomorns KOpMOBBIX
¢docaros
2 6, 7 | TexHOIOrMS KAIMITHBIX 34 2 - 4 28 | 3m, 25
ynoOpeHuit T
TexHOMOTHS KOMIUIEKCHBIX
ynobpenuit
8, 9 | Texuomorus conen 30 2 - - 28
TexHonorus menoyen
Buja npomMexyTO4HOM aTTeCTAMHA 144 | 12 | 6/4 | 10 | 116 IK3aMeH 50
Conepmaﬂne JJEKIIMOHHOI'0 Kypca
YuedHo-
Tembl J1eKUIMH. Bcero
MeToAnYecKoe
Bonpocsl, orpadaTsiBaemMble HA JIEKIMH 4acoB
olecrneyeHue
1 2 3
3HaYyeHHe U XapaKTePUCTHKA MUHEPAJbHBIX Y100pPEHUH U KOPMOBBIX 4 [1-4]
n00aBoOK
[ToHsiTHE MUHEpAIbHBIX Y10OpEeHHI
TexHonorns a3oTHbIX y100peHui
AMMUa4yHas cenuTpa
CynbhaT aMMOHUS




n00aBoOK

3Ha4YeHHE a30Ta JUIs PACTEHUI

3navyenue pochopa 11 pacTeHui

3Ha4YeHUE KalabUus JUIsl paCTEHUN

[TonsaTue MukpoynoOpeHuit

3Ha4YeHNE KaJIbIUS I PACTEHUN

3HaueHue MarHus J1Jisg pacTeHUu

3Ha4YeHME Cephl I PACTECHUI

3HaueHuE JKeJe3a s pacTeHUu

BBIHOC MUTATENBHBIX BELIECTB U3 ITOYBBI C YPOKAEM
TexHos10rMs a30THBIX Y100peHUH

Kapbamun (ModeBHHA)

Kunkue azotasie ynoopenus. O0mue cBeIeHUs
Buibl KUAKUX a30THBIX YIOOpEHUH U UX CBOWCTBA

TexunoJiorust ¢ochopHBIX y100peHHi 4 [1-4]
Ooutme cBeneHus 0 GochopHBIX yIOOpEHUIX
Teopernveckre OCHOBHI TPOU3BOICTBA MPOCTOTO cymnepdocdara
TexHosorus noyrydenus mpocroro cynepdocdara
Texnosorust pochopHoii KNCIOTHI
OOmme cBepeHust o mpou3BoacTBe PochopHO KucnoTsl TexHomorus
MPOU3BOJICTBA SKCTPAKIIMOHHOHN (POCHOPHOI KUCIOTHI
TexHos0rns KOopmMoBbIX (pocarTos
OO6mme cBeieHus 0 KOpMOBBIX (hochaTon
TexHo/10rHs KaJUHHBIX y100peHHuii 2 [1-4]
OOm1re cBeIeHUs O KATMIHBIX yI00pEHUSIX
TexHOI0THS KOMILIEKCHBIX Y100peHUi
OOm1re cBeIeHUs] 0 KOMIUIEKCHBIX YI00pEHHSIX
Ammodoc u quammodoc (muammonuiidocdara)
TexHosorus coJiei 2 [1-4]
[Ipon3BOACTBO KaIbLIMHUPOBAHHOM CO/BI
TexHosorus mesjao4en
[Tpou3BOACTBO KAYCTUYECKOM COJIbI
IlepeyeHb NPaKTHYECKUX 3aAHATHH
Tema nmpakTH4ecKoOro 3ansatus. Bonpocsl, Bceero Y4ebHo-
oTpadaTbiBaeMble HA IPAKTHYECKOM 3aHATHH 4acoB METOINYeCKOe
o0ecrneueHue
1 2 3
TexHOoJorHYecKre pacyeThl B IPOU3BOJICTBE AaMMHAYHON CEITUTPHI 2 [11]
TexHoJIOrHYECKHE pacyeThl B IPOU3BOJICTBE CYJIb(haTra aMMOHHUSI 4 [13]
TexHOMOTHYECKHe paciyeThl B IPOU3BOACTBE aMmModoca 4 [17]
Ilepedennb 1a00paTOPHBIX padoT
Tema n1adoparopHbIX padoT. 3agaHus, BONPOCHI, Bcero YyeoHo-
oTpadaTbpiBaeMble Ha J1a0OPATOPHOM 3aHATHH 4acoB MeTOoIHYecKoe
olecreyenune
1 2 3
Knaccugukaius MUHEpalIbHbIX YA0OpeHHi 2 [5]
TpuIoHOMETPUYECKHIA METO/T aHATN3a JIBOMHOTO cynepdochara 4/4 [9]
3aganus 11 CAMOCTOSATEJILHOM Pad0ThI CTY/1€HTOB
Beero YueOHo-
Bomnpocs! 1J151 caMOCTOATEILHOTO H3yYeHHsI (321aHUs) 4aCOB MeToIHYecKoe
olecrneyeHue
1 2 3
3HaueHHe U XapaKTePUCTHKA MUHEPAJIbHBIX y100peHUi H KOPMOBBIX 30 [1-22]




TexnoJiorust ¢ochopHbIX y100peHmii 30 [1-22]
docdopurHas myka. O6mue ceeeHus o GpochopuTHON MyKH
Texnomorus nmonydeHus: GocHOpUTHON MYKH

Cripbe 1 ipousBoicTBa GocPopHBIX yaoOpenuii. OdorameHue
XapakTepucTtuka mpocroro cynepgocdara

Teopernueckre OCHOBBI MPOU3BOJICTBA ABOWHOTO cymnepdocdara
TexHosorus nmpousBoJIcTBa ABOKHHOrO cynepdocdara
TexHosorus ¢gocpopHoil KHCIOTHI

OubTpanust SKCTPAKITMOHHOU (HocHOPHOM KHCIOTHI

Brigenenue u abcopouust propa

[Tpoun3BoacTBO TepMUUeCKOr (HOCHOPHON KUCITOTHI

TexHoJsiorusa KopmMoBeIX pocharTos

Momnoxkamnsiuiidocdar

[Ipeunnurar

TexHoJIOrusl KAJHHBIX YA00peHu i 28 [1-22]
XJIOPUCTBIN KaIUil

Kanuiinas conp

Cynbdar kamus

TexHO10rMs KOMILIEKCHBIX Y/100peHuit

TexHosiorus npou3BoACTBa aMModoca

TexHosorus npou3BoJCTBa HUTpoaMMoQoca, HUTPOAMMOGBOCKHU
TexHosi0rHs NPOU3BOJACTBA KUAKUX KOMILJIEKCHBIX YIOOpEHU
TexHoJiorus cojeit 28 [1-22]
DU3UKO-XMMHYECKHUE CBOMCTBA KAJIBIIUHUPOBAHHOM COJIbI
ChIpbe U1 IPOU3BOJICTBA COBI

[lonydyeHne u3BeCTU U AMOKCUA YIiepoa

[TpuroToBneHne U3BECTKOBOTO MOJIOKA

[IpenBapuTenbHas OUMCTKA CHIPOIO paccoiia

KapOoHu3anusi aMMOHH3UPOBAHHOTO paccoiia
Kanpuunamus rugpokapboHaTa HaTpUst

AMMOHU3AIIMS OYUIIIEHHOTO paccoia

TexHonornueckas cxema mporuecca KajlblIMHALUU
TexHoJsiorus mesnoven

M3BecTKOBBIN CIOCOO MOJTYyYE€HUS KAYCTHUECKON COJIbI
KonnentprupoBanue cinadbix menokoB. OTaeneHue BeImapku

KypcoBoi npoekr

KypcoBoii mpoekT — UWHAMBUAyallbHAas CaMOCTOsITeNIbHAas ydeOHas pabora,
BBINIOJIHSIEMAsl TOJ] PYKOBOJCTBOM IMPENOAABATENs] B COOTBETCTBUHM C YYE€OHBIM IJIJAHOM
HalnpaBJICHUS] XUMHUYECKasi TEXHOJIOTUSI.

[enap KypcOBOIrO MPOEKTa 3aKJIIOYAETCS B YIIIyOJICHUH, 3aKPETUICHUH, PAaCIIMPEHUN U
CUCTEMATU3AlMK TEOPETHYECKUX 3HAHUI OTEYEeCTBEHHOTO M 3apyOeXHOro OmbITa
TEXHOJIOTHYECKUX TMPOIECCOB, a TAKXKE€ B MPUOOPETCHUH HABHLIKOB M OIBITA BBITIOJTHCHHUS
TEXHOJOTUYECKUX PACUETOB U YEPTEKEN.

PacueTHO-TIOsSICHUTENbHASL 3AMIUCKA COJEPKUT OCHOBHBIC PA3EIbl: TEXHOJIOTMYECKUM
paszaen, TerodHepretuueckue pacuetsl, pasgen «KUIInA», pasmen «be3omacHOCTh M
9KOJIOrMYHOCTh TipoekTay [19]. I'paduueckas yacTh paOOTBI COCTOMT W3 YepTEkKa
TEXHOJIOTHYECKOW CXEMbI MPOU3BOJICTBA HEOPTaHMYECKOTO MPOAYKTa WM MOJYNPOAYKTa U
yepTreka o01Iero Buia 000py/10BaHus.

[IpumepHbIE TEMBI:



. Pa3zpaboTka TeXHOJOTHH MOTYUYCHHUS CEPHOU KHCIIOTHI

. Pa3zpaboTka TexHoJ0oTHH MOTydYeHUsT HeynapeHHOH (GoCchOpHON KUCITOTHI

. Pa3zpaboTka TexHOJOTHH MOTydYeHUs yITapeHHOH (HoCchOPHON KHCIOTHI

. Pa3zpaboTka TexHoIOTHH MOoTydeHuss aMModoca

. Pa3zpaboTka TexHomornu noiaydeHus auammodoca

Pa3paboTka TeXHOJIOTHH MOTY4IEHHS a30THO-(hOC(HOPHOTO CEPOCOACPIKAIIETO YAOOPESHUSI
. Pa3paboTka TeXHOJIOTHH ITOTyICHHS aMMHaKa

. Pa3zpaboTka TeXHOJIOTHH MTOTYUYCHUS CEPBI

. Pa3zpaboTka TeXHOJOTHH MTOTYYCHUS aMMHUAYHOM CeITUTPBI

10. Pa3paboTka TeXHOJIOTuU 00€CCOIMBAHUS BOJIbI
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Oo0pa3oBaTebHbIC TEXHOJIOTHHA

Peanuzauuss OCBOEHUs NaHHOW IUCHUIUIMHBI OOECHEYMBAETCS JIOCTYIOM KaKJIOTO
oOyuaronierocss Kk 0a3aMm JaHHbIX U OMOJMOTEUYHBIM (DOHIAM, (POPMHUPYEMBIM IO TOJIHOMY
MEPEYHIO TUCUHUILIUH (MOAYJel) OCHOBHOW oOpa3oBarenbHOM nporpammel. B BUTU HUAY
MU®DU nencTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX ITPOBOAATCS 3aHATHS MO PAa3IMYHBIM
JUCLMILIMHAM HamnpasiieHus: noArotoBku «XMTH», B ToM uucie U Kiacchl oOecreyeHbl
J0CTYNOM K ceTh VHTepHeT ajii caMOCTOSITENbHOW MOATOTOBKU cTylaeHToB. Ha xadenpe
MMEETCS] KOMIIBIOTEPBI C BO3MOKHOCTBIO PabOTHI B CIIELUANBHBIX IporpaMMax M AOCTYIa K
COBPEMEHHBIM NPO(ecCCHOHAIBHBIM 0a3aM JaHHBIX, WH()OPMALMOHHBIM CIPABOYHBIM M
MTOMCKOBBIM CHUCTEMaM, K TaKMM Kak 0a3a JaHHbIX Nepuoaudeckux u3gaHuil. Llenpio mnpu
TOM SBIIAETCS BBIPAOOTKAa Yy CTYJAEHTOB HAaBBIKOB W KOMIIETEHIMH, MO3BOISIOIINX
CaMOCTOSATENIbHO BECTH MCCIIEI0BATENbCKYIO0 U HAYYHO-TIEJarOrHYeCKyI0 padoTy.

[TpakTHueckasi MOATOTOBKA MpU peaiv3alud y4eOHOW TUCIUIUIMHBI OPraHUu3yeTCs
MyTeM MPOBEJICHUS IPAKTUYECKUX 3aHATHH, IpelycCMaTpUBAIOLIUX y4acThe 00y4JarouXxcs B
BBITIOJTHEHUM OTAEJBHBIX 3JIEMEHTOB PAa0OT, CBA3aHHBIX C Oyaymiend npodeccruoHalbHOMI
NEATEIBHOCTBIO.

[IpakTryeckass MOArOTOBKA TakKe BKJIOYAET B ce0sl 3aHATUS JIEKLMOHHOTO THIIA,
KOTOpbIE  MpPEAyCMaTpuBalOT  Mmepenadyy  y4eOHOW  HHpoOpMauud  OOy4aroluMCs,
HEOOXOAMMOW JUIsl TOCHEAYIOIIEr0 BBIMOJHEHUS paboOT, CBA3aHHBIX C Oynaylieu
po(hecCHOHANBHOM NesATENbHOCTBIO.

AyIUTOpHBIE 3aHSTUS TPOBOJATCA B BHUAE JEKIUH C wucnojb3oBanueM IIK wu
KOMITBIOTEPHOTO MPOEKTOpa, IPAKTUUYECKUX 3aHATHM, € wucnoyib3oBanuem [IK mpu
npoBeaeHUN  pacdyetoB. CamocTodTenbHas paboTa  CTYJIEHTOB MPOBOJUTCS  TOJ
PYKOBOJCTBOM IPENOJABATENEH, C OKa3aHUEM KOHCYJbTALMN U MOMOILIY ITPU MOJATOTOBKE K
KOHTPOJIbHBIM pa0oTaM, BHIMOJHEHUHU JOMAIIIHUX 3aJaHuM.

DoH/I OLIEHOYHBIX CPEICTB

@®OoHJ OILEHOYHBIX CPEACTB MO AUCLHUILUIMHE OOECIEeUnBaET MPOBEPKY OCBOCHHMS
IUTAHUPYEMBIX Pe3yJbTaTOB OO0y4YeHHsS (KOMIIETEHIMH W WX HHIMKATOPOB) MOCPEACTBOM
MEPOIPUATHIA TEKYIIET0, PyOEKHOT0 M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCLUIIIMHE.



Ces3bp Mexay (GopMuUpyeMbIMA KOMIOETEHIUSIMUA U (OpMAMH KOHTPOJISL UX OCBOEHUS

npeAcTaBiieHa B ClICyIOIIeH TabuIie:

Haumenosanue
KOHTPOJIHPYEMBIX
pazziesoB (TeMBb)

No
/o

Kon u HaumeHoBaHuE HHIUKATOPA
JIOCTH)KEHUS KOMIIETCHIIUH

HaumenoBanue
OLICHOYHOTO CPEJICTBA

BXx0/1HOM KOHTPOJIb

1 | BxoaHoii KOHTPOJIb

Bomnpocsl BXogHOTO
KOHTPOJISA (YCTHO)

ATTecTanus pa3eNnoB, TEKYIUNA KOHTPOJIb YCIIEBAEMOCTH

1 3HaveHHe U
XapaKTepUCTHKA
MUHEPATBbHBIX
ynoOpeHuit u
KOPMOBBIX JT00aBOK
TexHonorus  a30THBIX
ynoOpeHuit
TexHonorus
dochopubIx
ynoopenuit
TexHonorus
(hochopHOI KUCITOTHI
TexHonmoruss KOpMOBBIX

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

Otuer no nabopaTopHO
pabote (MMCbMEHHO)

Pemrenue 3agau
(IMCBMEHHO)

Tect (muCbMEHHO)

TexHonorus coien
TexHomorns menouen

¢docdaros

2 Texnonorus xamuiknex | 3-11K-1, Y-IIK-1, B-T1K-1, Pemienue 3agau
ynoOpenuit 3-I1K-3, V-IIK-3, B-T1IK-3, (TMCHEMEHHO)
TexHomorus 3-11K-7, Y-IIK-7, B-IIK-7,
KOMILJIEKCHBIX 3-11K-8, V-IIK-8, B-IIK-8, Tect (mUCbMEHHO)
ynoOpeHuii 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 IIOKa3aTeseu OLCHKH PC3YyJIbTAaTOB, 3JICMCHTOB IIPAKTHYCCKOI'O

OTIBITA,
MIPOMEXKYTOUYHOW aTTECTAIUN

3HAHUM M  YMEHHI,

noajickalmux BXOJHOMY,

TEKYyIIEeMYy KOHTPOJIIO

n

HanmenoBanune
KOHTPOJIUPYEMBIX
pa3zenoB (TeMbl)

Ne
n/n

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

Pe3ynbrarel 00yueHus no
OUCLUILINHE

Bxo/1HOM KOHTPOJIb

1 | BxoaHoi KOHTPOJb

ATTCCTE[I_[I/ISI PasaciioB, TCKYIJ_[I/Iﬁ KOHTPOJIb YCIICBA!

CMOCTH

3HayeHue u
XapaKTepUCTHKA
MUHEPATBHBIX
ynoOpeHuit u

1 | KOpMOBBIX 100aBOK
TexHomorust  a30THBIX
yao0peHui

3-TIK-1, Y-TTIK-1, B-TIK-1,
3-1IK-3, V-TIK-3, B-ITK-3,
3-1K-7, V-TIK-7, B-TIK-7,
3-11K-8, V-TIK-8, B-ITK-8,
3-TIK-12, V-TIK-12, B-TIK-12

Texnomorus
dbochopHBIX ynoOpeHuii

3HaeT MOHATHE
MUHEPAIbHBIX YI00pEHUIA,
MUKpPOYAOOpEHUIH,
3HAUEHUS UTATEIbHBIX
3JIEMEHTOB JIJISl PACTEHUH,
TEXHOJIOTHIO TIOJTyYEHUS
aMMHAYHOM CEJINTPHI,
kapbamua, cynbdara
aMMOHUS, KHUJKUX a30THBIX




Texnonorus
dbocdopHOIi KHCTOTHI
TexHoI0THsI KOPMOBBIX
docdaros

yIOOpeHHH, TEXHOJIOTHIO
nony4yeHus pocopHbIX
ynobpenuit, pochopHoi
KHCJIOTBI, KOPMOBBIX
tdhocdaros

Bnaneer meronukoit
KJaccuukanuu
MUHEPAIBHBIX YI00pEHHUIA,
Ka4eCTBEHHBIM U
KOJIMYECTBEHHBIM aHAJIH30M
MHUHEPaAILHBIX YI00peHHIA
YMeer ucnonb3oBarb
CIPaBOYHBIC MATEPUAITBI H
pacueTHble hopMyna JUIs
COCTaBJICHUS
MaTepHUaIbHBIX 0AJTaHCOB B
TIPOM3BOJICTBE
MHUHEPAIbHBIX YI0OpeHHI

TexHoyorus KaJHHHBIX
ynoopeHui

TexHonorus
KOMIIJIEKCHBIX
ynobpeHuit

TexHoiorus cojen
TexHomorus wearoue

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

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

3HaeT TEXHOJIOTHIO
MOJTYYEHHS KATUMHBIX
yoOpeHul, KOMIIEKCHBIX
yo0peHui,
KAJIbLIMHUPOBAHHOW CO/IbI U
KayCTHYECKOU COJIbI
Bnangeer metonukon
pacuera npou3BOJICTBa

2 amMmodoca
YMeer ucnonb3oBarb
CIPaBOYHbIE MATEPUAIIBI U
pacueTHble hopmyna Jist
COCTaBJICHUS
MaTepuaIbHBIX OATTAHCOB B
IIPOU3BOJICTBE
KOMIUIEKCHBIX YA0OpEeHUH
IK3aMeH JIeMOHCTpUPYET OCHOBHBIE
MK-1, TIK-3, [IK-7, TIK-8, TTK-12 SHATIA 1 YMCHI B
COOTBETCTBHH C pa3feilaMu
1, 2.
OueHouHble cpeacTBa
Ne HanmeHoBanue IIpencrasinenue
i OLICHOYHOI'O KpaTkas xapakTepucTUKa OLIEHOYHOT'O CPE/ICTBA | OLIEHOYHOI'O CPEJCTBA B
CpeacTBa donme
1 | Bxoanoit CpencTtBo  KOHTpOJISI, OpPraHU30BAHHOE  Kak | YCTHBIM omnpoc - YO
KOHTPOJIb creruaiabHas Oecena IpenojaBaTess c
00y4aromuMcsl Ha TEMbI, CBSI3aHHBIE C N3y4aeMOin
JUCLUIUINHOM, M pPacCYMTAHHOE Ha BBIICHEHME
o0bema 3HaHUN oOyuatomerocs o
OIIpe/Ie]ICHHOMY pa3ziely, TeMe, pooseMe M T.II.
2 | Otuer no TexHuueckoe CpeacTBo, KoTopoe MoxkeT ObITh | JlaboparopHas paboTa -
1abopaTopHON | MCTONB30BAHO [UISI KOHTpOJsl mpuodpereHHbIX | JIP
pabote CTYACHTOM TpO(eCCHOHANBHBIX HAaBBIKOB U
YMEHHH o YIpaBICHUIO KOHKPETHBIM
MaTepHaIbHBIM 00BEKTOM.
3 | [IpakTrueckoe | Pemenue 3ama4 peKOHCTPYKTHBHOTO YPOBHS, Pemenue 3anay - 311




3aHATHE MTO3BOJISIONINE OIEHUBATh U IMarHOCTHPOBATH
YMEHUSI CHHTE3UPOBATh, aHAIM3UPOBATD,
0000mmaTh (aKTUUECKHUI B TEOPETUICCKUI
MaTepuan ¢ GOpMyITHPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM TPUYUHHO-
CJIIEICTBCHHBIX CBS3CH.

4 Tect Cucrema CTaHIapTU3UPOBAHHBIX 3amanui, | Tecter - T
MO3BOJISIONIAs ~ ABTOMATHU3UPOBATH  MPOLEAYPY
W3MEpPEHUs  ypOBHS  3HAHUW U YMEHH
00y4aronierocs.

MCTOI[I/I‘-ICCKI/IC MaTCpuaibl, OIPCACIIOIMNC IMPOHCAYPbl OLCHUBAHUNA 3HaHHﬁ,

yYMEHUM, BIaJCHUHN 1 (MJIK) OTBITA ICSITEILHOCTH, XapaKTEPU3YIOIIUX dTarbl (POPMUPOBAHUS
KOMITETCHITHM.
Bonpocsl BxogHoro kouTpoJs (YO):
. @ocdop B ipupoae
. [lonyuenue u cBoiicta gocdopa
. Oxcunpl 1 kucioTsl pocdopa
. CBoiicTBa Kaus
. CBoMicTBa KaJIBIU
. XUMUYecKas TEXHOJIOTHS U ee KiIacCUu(pUKaIUs
. [IpuHIIMTIBI OOOTAIIEHUS CHIPhS

O NOoO Ol b WDN B

. Kimaccudukanus XuMudeckux peakiui, JIeKalmuX B OCHOBE MPOMBINIJICHHBIX XHMHKO-
TEXHOJIOTHYECKHX MTPOLIECCOB
9. CymHocTh Katanu3a. Buibl KaTaIuTHYECKUX MPOIECCOB
10.XuMUKO-TEXHOJOTUYECKAS] CUCTEMA

Bomnpocs! Aj1s1 oTueTa mo JadoparopHoii padore Nel:
1. ComocTaBbTe MaccoBBIC moiu azoTa B cieayomux yaoopenusx: NaNOjz, (NH,4),SO,,
NH4NO;. Kakoe u3 3tux ynobpeHuii MoxkeT ObITh Ha3BaHO BBICOKOKOHIICHTPHUPOBAHHBIM?
KakoBo skoHOMHYECKOE TPEUMYIIIECTBO ITUX yIOOPEHUM.
2. OmpenenuTe MacCoOBYIO JIOJIIO MHUTATEIBHBIX 3JIEMEHTOB: a) B ABOWHOM cyrepdocdare,
CUHTas €r0 YUCThIM AUTUAPOoopTOdhochaTom; 0) B YUCTOM XJIOPUJIC KAJIUS; B) B CUIIBBUHUTE,
coaepxkamem 28 % KCI, ocransroe — NaCl.
3. Ilouemy Hekotopeie ¢ochopHbIe YI0OpCHHS, BHECCHHBIC B II0YBY, COXPAHSIOT
MUTATEIbHYI0 I[EHHOCTh B TEUEHHWE HECKOJIbKUX JIeT, a KaJIWiHbIe YIOOpPEHUs HYKHO
BHOCHUTbD B ITOYBY €)KET'0JTHO.
4. OxapakTepu3yuTe poJib OCHOBHBIX MUTaTeIbHbIX ieMeHTOB (N, P, K) B xu3HM pacteHuit
1 KaK OHHM ITOCTYTMAIOT K PACTCHUSM.
5. 1o xakuM mpU3HAKaM KJIACCU(PUITUPYIOT MUHEPATbHBIE YI00peHUs?

Bomnpocs! aj1s1 oTyeTa mo JgaboparopHoii padore Ne2:
1. Kakue BUIbI MUHEpAJIbHBIX y10OpEHU BBIITyCcKatoTcs B T. bamakoBo?
2. Ilouemy B mocienHee BpeMsi T0BOJIBHO 4acTo 100aBisitoT B ynoopenus CaCOz u MgCO3?
Kaxoii peakiueit o0OHapy>KMBarOT 3Ty IpUMECh KapOOHATOBR?
3. B kakux hopMax MOKET HAXOJAUTHCS a30T B MUHEPATBHBIX YI00pEHUAX?



4. C KaKoi LeJbI0 MPOBOMST UCTIBITAHUS yI0OPEHHI Ha pAaCTBOPUMOCTD?
5. Kakoil kaTHOH MOXXHO OTKpBITH C IMOMOIIbIO e€Axoro Harpa? Kakue MuHepasibHbIE
yI0OpeHHust ero coaepxxar?

Bomnpocs! aAj1s1 oTyeTa mo JadoparopHoii padore Ne3:
1.C xakoil 11e/1bI0 MPUMEHSIIOT U3BECTKOBBIC YA0OpEHUS?
2.Ilepeuncnure OCHOBHBIC BHIBI M3BECTKOBBIX YIOOPECHHIA.
3.Kakue n3BecTKkOBbIE yI0OpEHUS HENB3S1 CMEIINBATH C @30THBIMHU YAOOPEHUSIMH U TIOUeMy?
4.0TX0ABl KAaKUX TMPOU3BOACTB MOTYT HCHOJB30BAThCSI B KAYECTBE H3BECTKOBBIX
ynoOpeHuii?
5.Cnioco6 nosrydenust xxxeHoi uzsectu. [IpuBectu peaxiuro.

Bomnpocs! Ajs1 oTyeTa mo JadoparopHoii padore Ne4:
1. Ilepeuncnute OCHOBHBIC BUIBI (OCPOPHBIX U KOMILIEKCHBIX MUHEPAIBHBIX YA0OpEHUH Ha
ocHoBe (ochopa?
2. KakuM MeTozioM niepepaboTku pupoaHbIX (pocdaToB nomyyaroT pochopuTHy0 MyKy?
3. K kakoMy BUy 110 paCTBOPUMOCTH OTHOCSAT (HhOCHOPUTHYIO MYKY?
4. Kakue OCHOBHBIE TMapaMeTpbl KayecTBa TMPEABSBISIIOT K TOTOBOMY IPOIYKTY
(bochoputHoOit MyKe)?
5. Bnusnaue pochopuTHOit MyKH Ha YPOKaHHOCTb.

Bonpocsl 1151 oTyera mo jjadopaTtopHoi padore NeS:
1. Ilepeuncnute OCHOBHBIE BUbI (POCPOPHBIX U KOMILIEKCHBIX MUHEPAJIBHBIX YAOOpEHUN Ha
ocHoBe (ochopa?
2. KakuM MeToz1oM niepepaboTku pUupoIHbIX (pocdaToB nomydaroT GochopuTHyIO MyKy?
3. K kakoMy By 110 paCTBOPUMOCTH OTHOCST cynepdocdarsi?
4. Bnusinue dochoputHoit Myku u cynepdocdaroB Ha ypoxKaitHOCTb.
5. 3anummre peakuuu 0opasoBaHus IpocToro cynepdocdara

Bonpocsl 1151 oTyera mo jjadopaTtopHoi padore Ne6:
1. Y3 kakoro chipbs noaydaroT GochopHyro KUCTOTY?
2. Bunbl hochopHOI KUCITOTHI.
3. OxapakTepu3yiTe ciocoObl MOIYYEHHUS IKCTPAKIUOHHON (POCPOPHOIl KUCTOTHI.
4. Yem omnmuaercs tepmuueckas (ochopHas KHCIOTa OT IKCTPAKIIMOHHOW (ochopHoit
kuciotel? [IpumeHenne TepMuueckoit GochopHON KUCITOTHI.
5. [lpuBeaute peakiuio pasnoxenus Gocdara cmechio cepHoit U HochOpPHON KUCIOT

3anaum 11 BHINOJTHEHUS] MPAKTUYECKUX 3aHATHIA:
. [IpoBecTu pacueT MaTepHaIbHOIO OaaHCca AMMHAYHOMN CEIUTPHI
. [IpoBecTu pacuer maTepuaibHOro Oananca kapdbammaa
. [IpoBecTu pacuer MmarepraibHOTO OanaHca cyjib(paTa aMMOHUS
. [IpoBecTu pacuer maTepuaibHOTO Oananca nmpocTtoro cynepdocdara
. [IpoBecTu pacuet maTepuagbHOTO Oaanca IBOHHOTO cynepdocdara
. [IpoBecTH pacueT MaTepHalIbHOTO OalaHCca SKCTPAKITMOHHON (HOCHOPHON KUCIOTHI
. [IpoBecTu pacuer maTepuanbHOrO Oananca ammodoca
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. [IpoBecTu pacuer MaTepHalIbHOTO OanaHca TMaMMOHUTPOPOCKU



TecTOBBIE 3a1aHUSA:

Bapuant Nel
1. [Ipu B3aMOJEHCTBUU KaKUX BEIIECTB 00Opa3yeTcs cylb(ar aMMOHUS?
a) 2NHj3 (ra3) + H,SO4 (x);
6) NHj3 (ra3) + NH,OH (1);
B) NHjs (ta3) + CO,; (1);
r) 2NH4OH (ra3) + H,SO, (k).
Bapuant Ne2

1. Kak Ha3bIBaeTcs Crocod MoiayyeHus: SKCTPAKIIMOHHON (hoCc(OpHOI KUCITOTHI, B pe3yJibTaTe
KOTOpOTO CcylbdaT Kanbiusa ocaxaaercs B Buje CaS0O,40,5H,07?
a) MOJYTUAPATHBIH;
0) aHTUAPUTHBIN;
B) TUTUPATHBIN.
BapuanTt Nel
2. IIpu momydennn mpoctoro cynepdocdara Ha IEPBON CTAUHA CKOJIBKO MTPOIICHTOB anaTuTa
pearupyer ¢ CEpHOM KUCIOTOM?
a) 30;
0) 70;
B) 100;
r) 10.
Bapuant Ne2
2. Tlpocteie (omHoctopoHHue) ¢Gochopabie yaoOpeHuss u  KopMmoBbie  (pocdars
MIPENCTABIAIOT COOOi
a) kanueBbie cou PochOpHON KUCIIOTHI;
0) HaTtpueBbie conu PochOpHON KUCTOTHI;
B) KaJibLIMeBbIE oMU (hOCPOPHOI KUCTOTHI;
I') KAJIBIIHEBBIE COMA (PTOPOBOAOPOTHOMN KHUCTOTHI.

BapuanTt Nel
3. Kakasi KoHIIEHTpalusi CepHOM KUCIOTHI MOJIEPKUBACTCS B HIDKHEW dacTu cKkpyobepa 4
P TIPOU3BOICTBE CyJIb(aTa aMMOHHMS U3 KOKCOBOTO Ta3a OeccaTyparopHbIM METOIOM?
a) 10-12%;
0) 5-6%;
B) 3-4%j;
r) 1-2%.
Bapuant Ne2
3. Kakoti(ue) nmponykr(sl) 00pa3zye(ro)Tcsi Ha BTOPOM CTaiuu CUHTE3a KapOamua?
a) kapOomMaTr aMMOHUS;
0) kapbamu U BOJA;
B) TUIPOKCHU aMMOHHUS;



) KapboMar aMMOHHMS U BOJIA.
Bapuant Nel
4. Craau TEXHOJOTHYECKOTO TMpoIlecca — KPYIHOE APOOJEHUE PYyIbl, CYIIKa, MEIKOe
(cpennee) npobiieHre, TOHKOE U3METBFIEHUE, COPTUPOBKA YACTHIL 110 pa3Mepy — OTHOCSITCS K
TEXHOJIOTHH MOJTy4EHUs
a) mpocroro cynepdocdara;
0) hocdopuTHOIt MyKH;
B) ABOMHOTO cynepdocdara,
) pochopHOI KHCIOTHI.
Bapuant Ne2
4. 3aKIIOYUTENIBFHOM cTaauel B Mpou3BoICTBE XUAKUX ynoopenuit KAC sBisieTcs:
a) HEWTpaiau3aluus a30THOM KHCIOThI aMMHAKOM C MOJYyYEHHEM pPACTBOPOB AMMOHHMMHON
CEJIUTPHI;
0) Bemapka pactBopoB NH4NO; 1o xornentpanuu 70-80%;
B) BBINTapKa pacTBOPOB kKapbamua 1o koHeHTpanuu 75-80%;
I') CMEIIIEHHE KOHIICHTPUPOBAHHBIX PACTBOPOB aMMOHUNHOM CEIUTPHI U KapOaMu/Ia.
BapuanTt Nel
5. K npocteiM pochopHbIM yIoOpEHUSIM OTHOCSTCS:
a) ammo@doc, MPOCTON U ABOIHON cynepdocdarTsi;
0) pochoputHas myka, cynbhoammodoc;
B) aMMHUaYHasi CEJIMTPa, IPOCTON U ABOMHOM cynepdocdarsr;
r) pochoputHas Mmyka, IpoCTON U ABOMHOM cynepdocdarsl.

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

6. B TexHonmoruum monydeHus mnpocroro cymnepdocdara yeMm TO3UPYETCS anmaTHUTOBBIN
KOHIICHTPAT B NTHEKOBBIN CMECUTENh?
a) 1IEeJIEBBIM PACXOJIOMEPOM;
0) BECOBBIM J103aTOPOM;
B) 00BbEMHBIM J103aTOPOM,;
T') ICHTOYHBIM TPAHCIIOPTEPOM.
Bapuant Ne2
6. YnoOpeHnus, comeprKaliie B CBOEM COCTaBE COCIMHEHHUS Oopa, Meau, MOJIMO/eHa, IMHKa,
KoOabTa M Maprafia B HeOOJIBIIIOM KOJIMYECTBE, HA3bIBAIOTCS
a) MUKPOYIOOpPEHUSIMU;
0) MaKpoOy100pEHUSIMU,



B) coJIeCOoJIepKaIuMU YI0OPEHUSIMU;
') METAJUICOAEPKAIMMHU yI0OpEHUSIMU.
Bapuant Nel
7. Kakoii(ue) mpoaykT(bl) 00pa3ye(r0)Tcsi Ha MepBOM CTaIuM CHHTE3a Kapbamuia?
a) kKapOoMaT aMMOHUS;
0) kapOamu;
B) TUJPOKCHUJ aMMOHUS;
') KapboMar aMMOHHMS U BOJIA.
Bapuant Ne2
/. Cranuu TEXHOJOTUYECKOTO Mpollecca — CMEIICHHEe H3MeNBdeHHOro (ocdara ¢ cepHOU
KHUCIIOTOM, 3aTBepeBaHue cynepdocdaTHOil Mynblbl B KaMepax, Jo3peBanue cynepdocdara
Ha CKJIaJIe, HeUTpamu3aiusl ¥ TPaHyIMPOBAHUE — OTHOCSATCS K TEXHOJIOTUH TTOTYICHUS
a) mpocTtoro cynepdocdara;
0) pochoputHOit MyKH;
B) nBOMHOTO cynepdocdara;
r) pocdhopHOI KUCTOTHI.

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

8. Kakoit snemeHT B konmmuectBe 1,6% BXOOWUT B COCTaB PAacTEHHU M BaKHYIO pPOJb B
JBIXaHUU U Pa3MHOKEHUU PACTCHUIA?
a) cepa;
0) xanui;
B) ocdop;
T) a30T.
BapuanTt Nel
9. Yto mornomnaroT JUCThI PAaCTCHUN?
a) Biary;
0) BOIOPOJ U3 BO3/IYyXa,;
B) IMOKCHU/T YIJIEpOia U3 BO3AyXa;
I') BOJIOPOJ U3 BJIary.
Bapuant Ne2
9. Kakas conb hocopHOI KUCTOTHI HCTIOIB3YETCS IJIs1 yMSITUCHUS BOBI?
a) Gocdar KaIbIus;
0) ¢pocdar ammoHMS;
B) hocdar HaTpus,
r) pocdar kanus.



Bapuant Nel
10. Kak Ha3piBaeTcsa cnoco0 TMOJYyYEeHHS OKCTPAKIUMOHHONW (PochopHOl KHUCIOTHI, B
pe3ysibTare KOToporo cynbgar Kaibius ocaxaaercs B Bujge CaSO,-2H,0?
a) MOJTYTUAPATHBIH;
0) aHTUAPUTHBIN;
B) TUTUJPATHBIN.
Bapuant Ne2
10. B TexHon0rNMM noayueHust mpocroro cynepdocdara kakas TeMreparypa TOMOYHBIX T'a30B
noJiJiep>KuBaeTcst B 0apabaHHOM CyIIHMIIKEe 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 [JIsl IMPOM3BOJACTBA YIOOPEHHIA,
MIPOTHBOIIOXKAPHBIX CPEJICTB, KOPMOBBIX CPEICTB M KYJIBTUBUPOBAHUS JIPOAOKEH?
a) pocdar KanbIus;
0) ¢pocdar ammoHUS;
B) (hocdar HaTpus;
r) pocdar kanus.
BapuanTt Ne2
11. IIpu nomydyennn ¢GocPOpUTHOM MYKHM B KaKOM amnmapare MpPOUCXOJUT TOHKOE
n3mensaeHue pochopura?
a) B IapOBOU MEJBHUILIE;
0) B MOJIOTKOBOM JIPOOUIIKE;
B) B BO3JYILIHOM CEMaparope;
') B CyIIWJILHOM OapabaHe.
Bapuant Nel
12. ®opmyna aMMUAYHOM CETTUTPHI -
a) NH;NOg;
6) CO(NHy).;
B) (NH,4),SOy;
r) NH;NO3-nNH3-mH,0.
Bapuant Ne2
12. Kakoe komuuectBo (NH,4),HPO, conepxutcst B ammoddoce?
a) 10 %;
6) 50 %;
B) 100 %;
r) 90 %.



Bapuant Nel
13. ®opmyna taHroeHuTa
a) KClI,
0) KCI-MgCl,-6H,0;
B) KCI-MgSO,-3H,0;
r) K,SO,42MgSQO,.
Bapuant Ne2
13. Kakast KoHIIeHTpal¥si CEpHON KUCIIOTHI MOJIEPKUBACTCS B BEPXHEH yacTu ckpyobepa 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 Nel
14. VYnobpenus, y KOTOpbIX (PochopHbIE COCIUHEHUS PacTBOPSIOTCS B 2%-OM pacTBoOpe
JUMOHHOM KUCJIOTBI, Ha3bIBAIOTCS
a) IMMOHHOPACTBOPUMBIMH,
0) UUTPATHOPACTBOPUMBIMU;
B) MaJOpacTBOPUMBIMH;
I') BOAOPAaCTBOPUMBIMHU.

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

15. Kakoit snemeHT B KoiuuecTBe 15,5-18% BXoauT B cocTaB O€JIKOB, KOTOPhIE€ B CBOIO
ouepe.ib SIBISIOTCS OCHOBOM KMBOM TKaHU?
a) docdop;
0) Kanui;
B) cepa,
T) a30T.
Bapuant Ne2
15. VYnobOpenusi, y KOTOpbIX coeauHeHus (ocdopa pacTBOPUMBI B aMMHUAYHOM pPACTBOPE
JMMOHHOKHUCJIOTO aMMOHHUS$I, Ha3bIBAIOTCS
a) TIMMOHHOPACTBOPUMBIMH,
0) IUTPATHOPACTBOPUMBIMU;
B) MaJIOPACTBOPUMBIMU;
') BOJIOPACTBOPUMBIMH.



OueHuBaHMe CTYACHTA NMPH 3ALIUTE KYPCOBOI'0 MPOEKTA M0 AUCHUILINHE
«TexH0J10THsI MUHEPAJILHBIX YA00PEeHUii, CoJIeH U 1ieJ10ueii»:

Baibl
(utoroBoit OcBoenne
. . . Tpebosanus Kk 3HaHuAM
PEUTHHTOBOW | KOMIETEHIMii
OLIEHKH)
100-85 [IponBunyThIfi | Pewenus 3a0au J102UYHbI, OOKA3AMENbHbl U  OeMOHCMPUPYIOM
YpPOBEHb ananumuyecKkue u meopyeckKue cnocooHocmu cmyoeHma.
Omeemvl  Ha  NOCMABNEHHblE  BONPOCHL  NOJHblE, YemKue U
pazeepHymule.
84-70 Cpennnii Ilpu  pewenuu 3adau  Oonywenvl He3HAUUMENIbHblE  OUWUOKU,
YPOBCHB UCNPABTIeHHbIE C NOMOWbIO «HABOOAWUXY BONPOCOB NPENn0OABamelsl.
Haromca nonmwvie omeemvl Ha nocmasienHvle eonpocul. Illoxkazano
YMeHue 8b10esAMb NPUYUHHO-CLEOCMBEHHbLE CESA3UL.
69-60 bazoBebrit Jlozuka u nocnedogamenbHOCMb 8 peuieHulU 3a0ay UMeom HapyueHusl.
YPOBCHB Omeemvl  Ha  60OMPOCHI U peuwleHuss  NOCMAGIEHHbIX — 3A0ay
HedOCMAamoyHo nonvle. B omeemax omcymcmayom 6vbl800bl.

Crynent, nonyunBiui meHee 60% oT MakcUMaIbHOTO Oajiia 3a pa3aen JUCHUILIUHBI

HIJIN IIPOMC)KYTOYHYIO aTTCCTAUIO, CHUTACTCS HEATTCCTOBAHHBIM 110 I[aHHOI\/'I JAUCHUITIINHE.

OI.[GHI/IBaHHe CTyACHTAa Ha J3K3aMeEHE€ I10 JUCHUIIINHC «TexHonorus MUHCPAJIBHBIX

ya0OpeHuit, cosiel 1 menoue»:

baJuibl
(utoroBoit OcBoenue
. . 8 TpeboBanus K 3HAHUAM
PEUTHHIOBOH | KOMIETeHIHit
OLIEHKH)
100-85 ITpoaBuHyThIil | OTBETHI Ha OCTaBJIEHHBIE BOIPOCH! MOJIHbIE, YETKUE U Pa3BEPHYTHIE.
YpPOBEHb Pemienust 3amad  JOTMYHBL, JIOKAa3aTelbHBI W JIEMOHCTPHPYIOT
AHAJTUTHYECKUE U TBOPUECKUE CIIOCOOHOCTH CTYACHTA.
84-70 Cpennuit JlatoTcs moyiHBIE OTBETHI HA IOCTaBJIE€HHbIE Bompochl. Ilokaszano
YPOBEHb YMEHHUE BBIACTATh MPUYNHHO-CIICACTBEHHBIE CBs3U. [Ipu pemeHun
3ajjay  JIOMYIIEHbl HE3HAUMTENIbHbIe OLIMOKM, MCIIpaBICHHBIE C
TIOMOIIBIO «HABOSIIIMX» BOIIPOCOB MPEIOIaBaTEsL.
69-60 bazoBbIit OTBeThl Ha BONPOCHI U PEIICHUS MOCTABJIEHHBIX 3a/1a4 HEIOCTAaTOYHO
YPOBEHb nonHble. Jloruka M mocienoBaTeNbHOCTh B PELICHMM 3aJad MMEIOT
HapymeHus. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nonyuuBiimi meHee 60% OoT MakcUMabHOTO 0Oasuia 3a pa3aen AUCIUTLTUHBI

HIJIM IIPOMCKYTOYHYIO aTTCCTALUIO, CHUTACTCS HEATTCCTOBAHHBIM 110 I[&HHOﬁ JUCHUITIINHE.

Hrorosas OOCHKA BBICTABJIACTCA IIYTCM IICPCBOAA HaGPaHHBIX 0ajJI0B B COOTBETCTBUHU

CO CIIEAYIOIICH TaOIuIIeH:

O1reHKa 10 5-0anIbHOM MIKAJIE CyrmicioaoR B DI e Onenka ECTS
9K3aMeH
5 — «omauuno» 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D
3 «wo 65-69
«Y00871€MBOPUMENTLHOY 60-64 E
2 — «Hey0081emeopUMeNbHOY Menee 60 F
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IIporpammHuoe ob0ecnieuenue u UHTEpHET-peCcypChl:

[Tpouecc peanuzanuu 00pa3oBaTENbHOM MpOrpaMMbl 00€CHedYeH HEOOXOAUMBIM

KOMIUIEKTOM JIMLIEH3MOHHOTO MporpaMMHoOro oodecneuenus: « Wordy», «Power Paint».

MarepuajbHO-TeXHHYECKOE o0ecnedyeHrue Y4eOHOM TUCHMILTTUHBI

JIeKLIMOHHBIE  3aHATHS  MPOBOJIATCA B CIECHHAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM 00OOpyAoBaHUEM. lIpakTuueckue 3aHATHS TPOBOIATCSA B
ATUX K€ ayJUTOpUsX C TMOCElEHuEM J1abopaTOpui, OCHAUIEHHBIX CTaHAAPTHBIMU
KOMIUIEKTAMH OTEUECTBEHHBIX U 3apyOEKHBIX MPUOOPOB U yCTAaHOBOK. MyJbTUMEIUIHBIN
Kypc JeKIuH, BUACOPUIbMbI, MAKEThI U TUIAKATHI.

Y4eOHo-MeTOAMYECKHE PEKOMEHAALMY ISl CTYACHTOB

1. Yka3anus 175 npoCIIyllIMBaHUs JEKIIUI

Ilepen HayanoM 3aHATHII BHUMATEIbHO O3HAKOMUTHCS C YYEOHBIM IUJIAHOM
MPOBEICHMS JIEKIIUI M CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

[lepen mocenieHreM o4epeaHON JIEKIUU OCBEKUTH B MAMSITH OCHOBHBIE KOHUEMUIWU
NpoiJeHHOro paHee Marepuana. IloaAroroBuTh mpU  HEOOXOIMMOCTH  BOIPOCHI
npenogasatento. He Hamo onacaTbcesi, 4TO BOIPOCHI MOTYT OBITh IPOCTHIMH.

Ha nekuun ocHOBHOE BHHUMaHME CJEIyeT yIelsaTh HE (OopMyIaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3YyYaEMbIX BOIIPOCOB, ONPEIEIEHUSIM U TOCTAHOBKAM 3a]1a4.

B mpouecce m3ydeHMsl JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH 4acTo
BO3BpAILIATECS K OCHOBHBIM IMOHSATHUSAM M METOAAM pelIeHHs 3a1ad (3eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

XKenaTenbHO HCMONB30BAaTh KOHCIEKTHI JIEKIUI, B KOTOPBIX MCIOJB3YETCS MPUHATAs
npernojaBaTesieM cCUcTeMa 0003HaYeHUI.

s Gonee moapoOHOro M3ydeHHUs Kypca cieAyeT padoTaTh ¢ peKOMEHIOBaHHBIMU
JUTEPATYPHBIMH HCTOYHUKAMH U BHOBb IOSIBIISFOIIMMUCS UICTOYHUKAMM.

2. YKazaHus ISl y4acTusl B MPAKTUYECKHUX 3aHIATHSIX
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Ilepen mnocemeHWEM NPAKTUYECKOTO 3aHATUS  YACHUTb TEMY 3aHATHA U
CaMOCTOSITEJIbHO U3YUYUTh CBSI3aHHBIE C HEU MOHATHS U METO/bI PEUIECHUS 3a7a4.

[lepen pemeHuem 3agad akTUBHO Y4YacTBOBaTh B OOCYXKICHHHM C IpEIojaBaTelieM
OCHOBHBIX MOHSTUH, CBA3aHHBIX C TEMOI NPAKTUYECKOTO 3aHATHS.

B npouecce pemenus 3apad BECTH JUCKYCCHIO C IPENOIABATEIEM O MPABUIBHOCTH
MIPUMEHCHUS METOJIOB UX PEIICHUS.

[To BO3MOXHOCTHM CaMOCTOATENBHO JOBOAUTH PEIICHUWE MNPEIAraéMbIX 3aaad Jo
OKOHYaTEIbHOTO UTOTA.

B KOHIIE TPaKTUYECKOTO 3aHATHUS MPU HEOOXOJUMOCTH BBIICHUTH y IMpPEMNojiaBaTess
HESCHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pab0OThl HEOOXOAUMO pacredaTarh.

3. Yka3zaHus JU1sl BHITIOJTHEHUS JIaOOpaTOPHBIX paboT

CobOnrogat  TpeOoBaHUS TEXHMKM O€30MacCHOCTH, I YEero MIpociayllaTh
HEO0OXOIMMbIE PA3bSICHEHUSI O MMPABUIIBHOCTH MOBEACHUS B JIAOOPATOPUH.

Ilepen BbIOTHEHUEM JTAOOPATOPHOI pabOTHI MPOBECTH CAMOCTOSITEILHO MOJTOTOBKY
K paboTe U3y4YuB OCHOBHBIE TEOPETUUYECKUE TOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJIEHHOTO BBITIOJTHEHUS PaOOTHI.

B nporecce BeimosHEHUsT pabOThI CIEAYET MOCTOSTHHO OOIIATHCS C MPENoaaBaTesieM,
HE JIOIYCKas MO0 BO3MO>KHOCTH HEMPABUIIBHBIX JICMCTBUMU.

OcHOBHBIE pe3yIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCUPOBATH B TUCBMEHHOM BH/IE.

[Ipu cpaye 3adera mo paboTe MOATOTOBUTH OTYET O MPOJEIaHHOM pabote, rie
JIOJKHBI OBITh OTPA’KEHbl OCHOBHBIE PE3YJIHTAThI U BHIBOBI.

4.Yxa3aHus 1Jis1 BBITIOJIHEHUS CAMOCTOSITEIbHON PabOTHhI

[TomyuuTs y mnpernopaBaTens 3aJaHUe U CHHCOK PEKOMEHIOBAaHHOMU JIMTEPATYpHI.
N3ydyeHne TeopeTHYECKUX BOMPOCOB CIEAYET IPOBOAUTH MO BO3MOKHOCTU CAMOCTOSITEIIBHO,
HO TIPU 3aTPYAHEHUSAX 00paIlaThCs K MPENoaBaTelo.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIAHHON padoTe.

[Ipu BbIMOJIHEHUU (PPOHTANIBHBIX 3aJaHUN O YCMOTPEHHUIO TpernojaBarelis padora
MOXET OBITh OIlEHEHa 0e3 MHCHhMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSITEILHOM paOOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckue peKOMEHAALMH ISl IpenogaBaTe/ien

1. Ykazanus 115 npoBeASHUS JCKIUH

Ha nepBoii BBOAHOM JEeKIMK CAeNaTh OOHIMil 0030p coAepKaHus Kypca U OTMETHUTh
HOBBIE METOJbl W TMOAXOJbl K PEIICHUIO 3a7ay, pacCMaTpUBAEMbIX B KYypcC€, JOBECTH 0
CTYJICHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIPOCHI.

[Ipy mOArOTOBKE K JIEKIIMOHHBIM 3aHITHSAM HEOOXOIMMO MPOAYMAaTh IUIAH €ro
MPOBECHUS, COACPHKAHUE BCTYIIUTEIBHOM, OCHOBHOW W 3aKJIIOUUTEIIBHOW YacTU JIEKLHH,
O3HAKOMUTHCSI C HOBHHKAMHU Y4Y€OHOW W METOJAMYECKOW JUTEpaTyphl, IMyOJIUKAITUIMU
MEPUOINYECKON MEYaTH MO TEME JEKIMOHHOIO 3aHATHSA. YTOYHUTH IUIAH IPOBEACHHUS
MPAKTAYECKOr0 3aHATHS MO TeMe JieKuuu. llepen M3moKeHHeM TEKyIIEro JEKIMOHHOTO



Mareprajia HallOMHUTh 00 OCHOBHBIX MTOTax, JOCTUTHYTHIX Ha MpeabIAymux Jekmusax. C
ATON 1IEeJIbI0 3aJaTh HECKOJIbKO BOMPOCOB ayJAWTOPUU U OCYIIECTBUTH BBIOOPOUHBIN
KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xone neKknumoHHOTO 3aHATHS IIpernojaBaTelib JIOKEH Ha3BaTh TeMy, ydeOHBIC
BOIPOCHI, 03HAKOMUTH CTYAEHTOB C MEPEYHEM OCHOBHOM M JOTOJHHUTEIHHOU JTUTEPATypPhI
0 TeMe 3aHATHS. PackpbiBas conepikaHue ydeOHBIX BONPOCOB, aKIEHTUPOBATh BHUMAHHE
CTYyJICHTOB Ha OCHOBHBIX KaTETOPHSX, SBJICHHSIX M TMpoIeccax, OCOOCHHOCTSAX WX
npoTeKkaHus. PacKpbIBaTh CYHIHOCTh M COJIEP)KAHUE PA3JIMYHBIX TOYEK 3PEHUS] U HAYUYHBIX
MOJXO/I0B K OOBSICHEHHIO TE€X WJIM UHBIX SBICHUHN U MIPOIIECCOB.

CrnemyeT apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3MIIMIO IO CIIOPHBIM
TeopeTU4YeCcKuM BompocaM. IlpuBoauTh mnpuMepbl. 3agaBaTh MO XOJIy H3JI0KEHUA
JIEKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOMPOCHI M CaMOMY JaBaTh Ha HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMUA MBICIUTEIBHON JEATCIIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMaHUSI M HHTEpeEca K MaTepually JEKIHH, €€ cojaepkanuto. I[lpenogaBarenb TOKEH
PYKOBOJUTH pPabOTOM CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
MOAYEPKUBATH HEOOXOIUMOCTh OTPAKEHHUS B KOHCIIEKTAaX OCHOBHBIX IMOJIOKCHUHN U3ydaeMoun
TeMBbI, 0CO0O0 BBIJEIASA, KaTerOpHaNbHBIM armapar. B 3akiIr0YuTeIbHON YacTH JICKIIUH
HE00X0IMMO C(HOPMYJIMPOBATH OOIIHE BHIBOABI IO TEME, PACKPBIBAIOIIHE COJICPIKAHUE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JeKIUU. OOBABUTH TJIaH OUEPETHOTO MPAKTUYECKOTO 3aHATHS,
JaTh KpaTKue PEKOMEHJAIUU IO MOJTOTOBKE CTYACHTOB K MPAKTUYECKOMY 3aHSITHUIO.
OnpenenuTs MECTO U BpeMs KOHCYJIbTAIlUM CTYJIEHTaM, IMOXEJIABIIUM BBICTYIIUTh Ha
MPAKTUYECKOM 3aHSATUHU C IOKJIaJaMU U pedepaTamu.

Ha mocnegneli nexuum yaenauTh BpeMs I 0030pa HambOoJjiee BaKHBIX IOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus sl IPOBEICHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY TPAKTHUYECKOTO 3aHSATHUS.

OOCyaUTh OCHOBHBIE TIOHSITHS, CBSI3aHHBIE C TEMOM MPAKTUUYECKOTO 3aHSTHS.

B mporecce pemieHus 3amad BECTH JMCKYCCHIO CO CTYJIEHTaMU O MPaBUIbHOCTH
MIPUMEHEHUSI TEOPETUUECKUX 3HAHUMH.

OTMeuaTh CTYACHTOB, HamOoOJiee AKTUBHO YYacTBYIOIIUX B PEIICHUH 3a1ad U
JACKYCCUSIX.

B koHIIe TPaKTUYECKOTO 3aHATHS 33/1aTh ayIMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus jyisi mpoBeeHUs 1a00PaTOPHBIX 3aHITHMA.

CoOmonath TpeOOBaHMS TEXHUKM OE30MACHOCTH M TPOBOJUTH HEOOXOIUMBIE
Pa3bsICHEHUSI O MPABWILHOCTH MOBEJICHUSI B JTaOOpaTOPUH.

[lepen BbIMOJIHEHHEM JIaOOpaTOPHOUW pPaOOTHI MPOBEPUTH CTENEHb TOTOBHOCTHU
CTYJICHTOB, HAIOMHUTH U 0OCYNTh OCHOBHBIE TEOPETUUYECKUE MOJIOKEHHUS, 3HAHNE KOTOPBIX
HEO0OXOIMMO JJISl OCMBICIICHHOTO BHITIOJTHEHUS PadoT.

B mporecce BbImoHeHUsS pabOTHI CIAEAYET MOCTOSIHHO OOIIAThCS CO CTYJAEHTaMH, HE
JOMYyCKas M0 BO3MOKHOCTH UX HEMPABUIIbHBIX JICHCTBUM.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl AKCIEPUMEHTOB ObUIM 3a(UKCHUPOBAHBI



CTYJEHTaMH B INCbMEHHOM BH/IE.

ITpu npueme 3ayeta no paboTe TpeOOBATH OTUET O MPOJAETAHHON padoTe, A€ TOJIKHBI
OBITh OTPa’KEHbl OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.Yxa3aHus 110 KOHTPOJIIO CAMOCTOATEIbHONU pabOThI CTYIEHTOB

[To ycMoTpenuto npernogaBatess 3aJJaHue Ha CaMOCTOSITEIbHYIO0 pa00OTy MOXKET OBITh
WHANBUAYAIbHBIM WX (POHTATBHBIM.

[Tpu ucnonb30BaHUN MHANBUAYAIBHBIX 3a/1aHUN TPeOOBAaTh OT CTYJEHTa MMCbMEHHBIIHI
OTYET O MPOEeTaHHON padoTe.

[Tpu npumeHeHMH (POHTAIBHBIX 33JaHUNA BECTU KOJJIEKTUBHBIE OOCYXIEHHUS CO
CTYJEHTAMH OCHOBHBIX TEOPETUUECKHUX MOJOKEHUH.

C 1enpl0 KOHTPOJSI KAauecTBa BBINOJHEHUS CaMOCTOSITENbHOM paboThl TpebOoBaTh
WHIUBUyaJIbHBIE OTYETHl (JOMYCTUMO BMECTO MHCBbMEHHOIO OT4Y€Ta IPUMEHATH
WHJUBUTyaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM IIJIAHOM OCHOBHOM 00pa30BaTEIbHOM IMPOTPaMMbI IO HAMPABJICHUIO MOJATOTOBKHU
18.03.01 «XuMuueckasi TEXHOJIOTHSD.

Pabouyto mporpamMmy cocTaBuI Tt norneHT, 3yoosa H.T'.

Peuenzent ‘ noueHt, ['epacumoBa B.M.

[Tporpamma ogobpena Ha 3acenanun Y MKH 18.03.01 «XuMuueckasi TEXHOJIOTHS» OT
15.11.2021 rona, mpotokomn Ne 2.
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[Ipencenarens yueOHO-METOINMYECKON KOMUCCUU v Yepnosa H.M.



