banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — duiiai denepaabHOro
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@aKyapTEeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3uka u ecteCTBEeHHOHAYYHbIE AUCLUITIIUHBI»

PABOYASA ITPOT'PAMMA
10 IUCHUIIINHE « TeXHOJIOrusl OCHOBHOI'O HEOPIraHUYECKOTO CUHTE3a

HanpaBJjieHUs1 NOATOTOBKH
«18.03.01. Xumuueckas TEXHOJOTHI)

OcHoBHas npogeccuoHaNbHasA 00pa3oBaTe/ibHAA POrpaMMa
«XHMUYECKas TEXHOJIOTHSI HEOPTAHUYECKUX BEIICCTBY
KBanuduxkauus BbINTYCKHUKA

bakanasp

®opma 00ydeHust
Ounas

bamakoBo



esb 0cBOCHUSA IMCHUNIMHBI

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

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

W3yueHnne TUCIUIIIMHBI TOJDKHO OCHOBBIBATHCS HA CICAYIOMIMX MPOdheCcCHOHATBHBIX
CTaHaapTax:

- 26.001. Cneuuanuct mo oO€CHeYeHUI0 KOMILIEKCHOTO KOHTPOJIS MPOHU3BOACTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIITMOHHBIX MATEPUAJIOB;

- 24.075. Nnxenep uccieaoBaTeNb B 0071aCTH pa3iesIeHUs] H30TOTOB.

MecTto qucuuminHbl B cTpykrype OOII BO

N3yuenne kypca «TeXHOIOTHSI OCHOBHOI'O HEOPTraHMYECKOTO CHHTE3a» CBSI3aHO C
HEOOXOJIMMOCTBIO 3HAHW OCHOB OOIIEH M HEOPraHMYECKOW XHUMHH, OOIIEH XUMHUUYECKOM
TEXHOJIOTUU, XUMHUYECKUX PEAKTOPOB, MPOIECCOB U ammapaToB XUMUYECKOW TEXHOJOTHH,
IIUPOKOE HCMOJb30BAHUE, KOTOPHIX HE TOJIBKO JaéT BO3MOXKHOCTH HauOojiee TOYHO
BBIPA3UTh TEOPETUUECKUE 3aKOHOMEPHOCTH, HO U SIBJISIETCS HEOOXOJIUMBIM MHCTPYMEHTOM
UX YCTaHOBJICHUSI.

Jns ocBoeHUsT NUCHUIUIMHBI « T€XHOJIOTHSI OCHOBHOTO HEOPraHUYECKOTO CUHTE3a»
HEOOXOJMMBbI 3HAaHWE, YMEHHWE W BIAJCHUE MATEPUAIOM MO CICAYIOMIHUM JIUCIUILTHHAM:
«O0m1as u HeopraHuueckas XuMus»; «OO0IIass XUMHUYECKask TEXHOJIOTUSY; « AHATUTHYECKAS
XUMUSI U (PU3UKO-XUMHUYECKHE METOJNbl aHanu3a»; «lIporecchl u ammapatbl XUMHUYECKHUX
TEXHOJIOTUI», «be30MacHOCTh KU3HEACATETBHOCTI.

TeopeTndyeckre 3HAHUS M TPAKTUUECKUE HABBIKH, MOJYYEHHBIE CTyJACHTAaMU MpHU
M3YYECHUHU IUCHUIUIMHBI « T€XHOIOTHsI OCHOBHOTO HEOPTraHMYECKOTO CHUHTE3a», HOJIKHBI
OBITh WMCIOJIL30BaHbI B TIPOLIECCE HU3YYEHUS TMOCIHEAYIOMUX AUCHUIUIMH: «Pecypco- u
HEProcOepeKeHNe B TEXHOJIOTHH HEOPTaHUUECKUX BEIIECTBY, « DKOJIOTHUECKHE MPOOIEMBI
OCHOBHOW XMMHUYECKOU MPOMBIIIIIEHHOCTHY, «PacdeT u BRIOOp MaTepuaIoB U 000PyI0BaAHHUS
IIPU TIPOCKTUPOBAHUMY, « XUMHUYECKAsI TEXHOJOTHUSI HEOPraHUUECKUX BEIIECTB. TeXHOIOTHUs
Cepbl U CEPHOU KUCIIOTHD.

[Tocne u3ydeHus MUCUMILUIMHBI BBIMTYCKHUKH JIOJKHBI OBITH TOTOBBI K BBIMOJHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITHH:

- A/02.6. Pa3paboTka HOBBIX U COBEPIICHCTBOBAHWE JICWCTBYIOIIUX METOJOB
MPOBEJICHUS aHAJIM30B, UCTILITAHUN U UCCIICIOBAHUN;

- A/07.6. llpoBeneHue WCMBITAHUNW HOBBIX O0OpPa3IOB MPOIYKIIMU, pa3padoTKa
TEXHUYECKOUN TOKYMEHTAIIUH;



- B/02.6. IlpoBeneHune -dKCHEPTHU3BI

TEXHUYCCKHUX JOKYMCHTOB IIPOMU3BOACTBA

HaHOCTPYKTYPUPOBAHHBIX KOMIIO3HUIIMOHHBLIX MAaTCpHaiOB Ha COOTBCTCTBHC Tp€6OBaHI/I$IM

BHYTPEHHETO PbIHKA U AKCTIOPTHBIM TPEOOBAHUSIM;
- A/01.6. IlpoBeneHue aHamv3a ChIpbs, MOAy(GaOpPUKATOB M TOTOBOH IPOIYKIIUU

MIPOM3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMIO3UIIMOHHBIX MaTepUAJIOB;
- A/06.6. Pa3paboTka mpeanokeHUH MO KOMIUIEKCHOMY HCIIOJIb30BAHHUIO CHIPbSI U

YTUJIM3alM1 OTXOJ0B ITPOHU3BOACTBA,

- A/03.6. BrisBiieHHE U aHATIU3 PUYMH Opaka/HeCOOTBETCTBYIOIIEH MTPOIYKITUY;

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

00paboTKa pe3yIbTaTOB aHAIM3a U MOKa3aHUW MPUOOPOB.

Komnerenuuu odyyaromerocsi, popmupyemMbie B pe3y/ibTaTe 0CBOCHUS M CHUILTHHBI
B mporiiecce ocBoeHMs TaHHOM AUCHUIUIMHBI y CTyJeHTa (GOPMUPYIOTCS CIEAYIOIUE

KOMIICTCHIIMHU:

— npo(eccrOHaNbHbIE

KOI[ KOMIICTCHII N

HanmMeHnoBaHue KOMIETEHIIMU

I/IHI[I/IKaTOpBI JOCTHMIXKCHHUA KOMIICTCHII NN

[K-1

CIIOCOOEH IJIaHUPOBATh U
MPOBOJIUTH (PU3HUECKUE U
XUMHAYECKHE DKCIIEPUMEHTHI,
MIPOBOAUTH 00PabOTKY HX
pe3yIabTaTOB U OLICHUBATh
MOTPEUTHOCTH, BbIJIBUTAThH
THIIOTE3BI ¥ YCTaHABJINBATH
IPaHUIIBI KX TIPUMCHEHUS,
MIPUMEHSITh METO/IBI
MaTeMaTHYeCKOro aHalu3a u
MO/JICIIMPOBAHUS, TEOPETUIECKOTO
U SKCTIEPUMEHTAILHOTO
WCCIIE/IOBAHHS

3-I1K-1 3HaTh npUMEHEHUE METOIOB
MaTeMaTUYECKOTO aHalu3a,
MOJICJIMPOBAHUS U TEOPETUUECKUX OCHOB
JUISL IPOBEJICHUS] HAYYHO-
MCCJIEI0BATENLCKUX PA0OT U UCTIBITAHUMN
V-IIK-1 YMeTh BBINONHATH (PU3NUECKHe
Y XUMUYECKHE IKCIIEPUMEHTAIbHBIE
paboThI, MPOBOAUT 0000IIEHNE U
00paboTKy UX PE3yJIbTATOB, OI[ICHUBAET
NOTPEITHOCTH, BBIJIBUTAET TUIIOTE3HI U
yCTaHaBIUBAET IPAHUIIBI UX TTPUMEHEHUS
B-T1K-1 Bnagetrs MeTOgaMu ITOATOTOBKHU
METOAMYECKOTO PYKOBO/JICTBA IO
MPOBEICHUIO GUBNUECKUX U XUMHUECKUX
SKCTIIEPUMEHTOB M HAYYHO-
UCCIIEJIOBATEIICKUX paboT

IK-3

CHOCOOEH M3y4aTh Hay4yHO-
TEXHUYECKYI0 MH(OpMaIuIo,
OTEUYECTBEHHbIN U 3apyOeKHBIH
OTIBIT 110 TEMATHKE MCCIIEA0BAaHUS

3-I1K-3 3HaTh MHOCTpAHHBII SI3BIK,
HaY4YHO-TEXHUYECKYI0 HHPOPMALIHUIO,
OTEUYECTBEHHBIN U 3apyOEKHBII ONBIT JIs
pOrpaMM UCTIBITAHUN U OPOPMIICHHS
TEXHUUYECKOH IOKyMEHTalluu

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

[TK-7

CHoCcOO€H MPUHUMATD
KOHKPETHBIE TEXHHUUECKHUE
pelieHus npu pazpadboTke
TEXHOJIOTUYECKUX MTPOIIECCOB,
BI)I6I/IpaTL TEXHUYCCKUEC CPCIACTBA

3-11K-7 3HaTh TEXHOJOTHH 1 CHCTEMBI
9KOJIOTUYECKOI'0 MEHEJKMEHTA MTPU
MIPOBEACHUH UCTIBITAHHUH C
WCIIO0b30BAHUEM TEXHUYECKUX CPENICTB
VY-T1K-7 YMeTh BBINONHITH pabOTHI IO




" TEXHOJIOTHUH C YYETOM
9KOJIOTHYECKHUX IOCIECACTBUMN X
IIPUMCHCHUSA

cOOpy 1 HaKOIUICHUIO JAHHBIX MPU
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB
B-IIK-7 Bnanetp HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4ETOM 3KOJIOTMYECKHUX IOCIEACTBUN UX
MIPUMEHEHHUSI ISl TIOATOTOBKH IIPOEKTA
IUTAHa MEPOIPUATHH 10 HCIIOJIB30BAHUIO
CBIPBS B IOIIOJIHUTEIIbHBIX
IIPOU3BOJCTBEHHBIX LIETSAX

I1K-8 crnoco0eH ncnoib3oBath npasuwia | 3-11K-8 3HaTh npaBmiia TEXHUKH
TEXHHUKHU 0€30MacHOCTH, 0€301MacHOCTH, TPOU3BOJICTBEHHON
MPOU3BOICTBEHHON CaHUTAPHH, CaHUTApHUH, MOKAPHOW OE30ITACHOCTH H
MOKapHOW O€30MacCHOCTH U HOPMBI OXpaHbl TPYAa MPU BEACHUU
HOPMBI OXpPaHbI TPYAQ, U3MEPATh | TEXHOJIOTMYECKOTO Ipolecca
Y OLICHUBATD MMapaMeTpPhbl V-IIK-8 YMeTh npoBOIUTH
IIPOU3BOJICTBEHHOTO uccieIoBaHue (PU3UKO-XUMUIECKUX
MHUKPOKJIMMATa, YPOBHS XapaKTePUCTHK 00Pa3I0B MAaTEPUaJIOB C
3amnbUIEHHOCTH M 3ara30BaHHOCTH, | COOJIFOACHUEM TIPABUI TEXHUKHU
ryma, ¥ BUOparum, 0€30MMacHOCTH, TPOU3BOJCTBEHHON
OCBELLEHHOCTU PabOUUX MECT CaHUTAPHH, MMOKAPHOU OE301IaCHOCTH U
HOPMBI OXpaHbI TPyAa
B-IIK-8 Brnanetrs HaBbIKaMU U3MEPEHUS
U OLICHUBaHUs TapaMeTPOB
MPOU3BOCTBEHHOTO MUKPOKJIMMATA,
YPOBHS 3allbUIIEHHOCTH U
3ara3oBaHHOCTH, IllyMa, U BUOpaLuH,
OCBEILIEHHOCTH PaboYuX MeCT Ha
Pa3IUYHBIX CTATUSAX TEXHOJIOTUYECKOTO
nporecca
IK-12 CIOCOOEH UCIOJIh30BaTh 3-TIK-12 3HaTh COBpeMEHHBIE
nH(OPMAIIMOHHBIE TEXHOIOTUN UH(GOPMaIIMOHHBIE TEXHOJIOTUU TPU
IpH pa3paboTKe IPOEKTOB pa3paboTKe TEXHOJOTUUECKHUX MTPOCKTOB
V-IIK-12 Ymetb 00pabaTbIBaTh
WH(POPMAIIUIO C UCTIOTB30BAHHEM
MPUKIATHBIX TPOTPAMMHBIX CPEACTB MPHU
pa3paboTKe TEXHOJOTUUECKHUX MTPOCKTOB
B-I1K-12 Biagers HaBBIKAMH
WCTIOJIB30BaHUSI CETEBBIX KOMITBIOTEPHBIX
TEXHOJIOTHI U 0a3 JaHHBIX MPH
pa3paboTKe TEXHOJOTUUECKHUX MTPOCKTOB
3anaqn BOCIIMTAHUSA, PCAIU3YEMbIC B PaAMKaX 0CBOCHUA JUCHHUIIIHHDBI
BosJiieyenue B
. Hcnoan3oBanue
Hanpasnenue | Co3nanue ycJjioBHid, PA3HOILIAHOBYIO
/uean o0ecrne4ynBaIOIINX BOCIITATEALIOTO NOTEHIHATA BHEY4eOHYI0
y4eOHOH TUCHHUILIMHBI
NesiTeJIbHOCTh
[Ipodeccuona | @opmupoBanue 1.Mcnonb3oBanue 1.Opranu3zaius Hay4yHO-
JbHOE YyBCTBa JIMYHON BOCITUTATEIHLHOTO TOTCHITHAJIA MPaKTUYECKHUX
BOCITUTAHUE OTBETCTBEHHOCTH 32 JUCIUILTAH TPOGECCHOHANBHOTO | KOH(EpEeHIHA, KPYTIIbIX
Hay4HO- MOy 1St POPMUPOBAHUS CTOJIOB, BCTpEY C
TEXHOJIOTHYECKOE YyBCTBA JIMYHOU BEIyLTUMHU
pazButue Poccuu, 3a | OTBETCTBEHHOCTH 32 TOCTHXKCHHUE | CIICIIHAIACTAMU
pe3yabTaThl nunepcrBa Poccuu B Begymmx NpEeANPUITHI XUMUYECKOU
WCCTIEIOBAHUM U MIX Hay4YHO-TEXHUYECKUX CEKTOPaX U | OTpaciii ropoja mo

nocuencteus (B17) (dyHIaMEeHTaIbHBIX

BOIIpoOCaM




HCCIICIOBAHUSAX,
00eCIIeunBarOIINX €€
SKOHOMHUYECKOE Pa3BUTHE U
BHEIIHIOW 0€30I1aCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
o0y4eHus1, 00CyKICHHS
COIMAJIbHOM U MPAKTUYECKOMN
3HAYUMOCTH PE3yJIbTATOB
Hay4HBIX UCCJICIOBAHUM U
TEXHOJOTHYECKHUX Pa3pabdOToK.
2.Ucnons3oBanue
BOCIIUTATEILHOTO IIOTCHIIMAJIA
JTUCITUTIINH TPO(EeCCHOHATEHOTO
MOTyJIs JUTs hopMUpOBaHUS
COIIMAJIbHOW OTBETCTBEHHOCTH
YUEHOTO 32 Pe3yIbTaThl
HCCIICIOBAHUI U UX ITOCICACTBHS,
Pa3BHUTHS UCCIICIOBATEICKIX
Ka4eCTB IMOCPEIACTBOM
BBITIOJIHEHUST y4eOHO-
HCCIIEIOBATEIILCKHUX 3aJaHUM,
OPUEHTUPOBAHHBIX HA U3YUCHHE U
MIPOBEPKY HAYYHBIX (PAKTOB,
KPUTHYECKUI aHAJIN3
myOauKanui B
npodeccnoHaTbHOM 00J1acTH,
BOBJICUCHUS B peabHbIC
MEXIUCUUITMHAPHBIE HAYYHO-
HCCJICTIOBATEIILCKUE TTPOCKTEHI.

TEXHOJIOTUYECKOTO
muaepcrsa Poceun.

[Ipodeccuona
JbHOE
BOCIIMTaHUEC

dopmMupoBaHue
npodeccnoHanbHOM
OTBETCTBEHHOCTH B
00JIaCTH, TEXHOJOTHH
BOJIOTIOATOTOBKA U

OUYHUCTKHU CTOYHBIX
BOJ, TEXHOJIOTUU
MUHEPATbHBIX
ynoOpeHuit coyie u
ienoyven /
TEXHOJIOTUU
OCHOBHOTO
HEOPTaHHUIECKOTO
CHUHTE3a, TEXHOJIOTHH
KaTaan3aTopoB u
a7copOEHTOB /
TEXHOJIOTUHU
pPEaKTMBOB © 0C0O00
YHCTHIX BEIIIECTB
(B34)

1. Ucnonb3oBanue st
(hopMUpOBaHUS YyBCTBA JTUYHOM
OTBETCTBEHHOCTH B 00J1aCTH
TEXHOJOTHH MUHEPAIbHBIX
yaoOpeHu#t coielt 1 menoveit /
TEXHOJOTHH OCHOBHOTO
HEOPTaHMYECKOTO CHHTE3a,

2. Pa3BuTHe HaBLIKOB
TBOPYECKOTO MBITIICHUS TTyTEM
COJICHCTBUS U MOICPKKU
y4acTus CTYJCHTOB B HAyYHO-
MPAKTUIECKUX MEPOTPHITHSIIX
BHYTPHUBY30BCKOT'O
PETHOHAIBHOTO H/WIN
BCEPOCCUICKOTO YpOBHS B cpepe
XUMHYECKHUX TEXHOIOTHH.

1.Opranuzanus 51
MIPOBEACHUE  DKCKYPCHH,
HAyYHO-TTPAKTHICCKUX
KOH(pepeHIMH, (GOopyMOB,
KPYTIIBIX CTOJIOB,
BeOMHApOB MO BOIpPOCaM
po¢eCCUOHAIBHON
JIeSITETbHOCTH

2.Ygactue B
CTYJCHUECKHUX
OJIUMITHAIAX M KOHKYypcax
HAyYHBIX MIPOEKTOB,
TBOPUYECKUX
MEPOTPHUATHSIX,
KOHKYpcax

PO eCCHOHAIBHOTO
MacTepcTBa, B TOM YHCIIe
o CTaHapTam
WorldSkills.

3.Yuactie B IIOATOTOBKE
myOoauKanui B
MEPHONICCKUX HAYUHBIX
U3JIaHUsX;

4. Y4aactue B
JIESITENIbHOCTH

CTYACHYCCKOI0 HAay4YHOIO




| | \ | o6mecTsa.

CTpyKTypa u conepkaHue y4eOHOM IMCUMIINHBI
JluciunimHa TpenomaeTcs CTyAeHTaM B 7-oM cemectpe. OOmias TpymI0eMKOCTb
JTUCIATIIMHEL COCTaBIseT 4 3adeTHBIC equHMIIEI, 144 ak. yaca.
Kanenaapublid miian

Ne Ne HaumeHnoBaHue pasjaesa Buabl yueOHOi 1eATeJIbHOCTH ATTecTa- Maxkcu
P T (TeMbI) JTUCHUIJIMHBI (B yacax) nus MaJib-
a e ° o pa3nena HBIN
3 M 2 = (popma) oasn

= )

i | bl e g 3a
e = = ; pasaen

= =% >

J E = o <
a 54 5 'S g E

=] = = = @)
1 1, 2 | TexHoiorus asornoiu | 40 4 8/8 12 | 16 | YO-1 25
KHCJIOTHI JIP-2,
3-5 | Texunonorus 40 4 8/8 12 | 16 | JIP-3,
(dhochopHO KHCIIOTHI JIp-4,
31-5,
31-6,
3n-7,
3n-11,
31-12,
31-13,
T-13
2 6, 7 | TexHomorust CEpHOM KUCIOTHI | 36 4 8 8 16 | 3x1-14, 25
8,9 | Texuosorus cojeii u 28 4 8 - 16 | 3x-15,
01 (SN (01 (S) JIP-8,
JIP-9,
JIP-10,
T-16
Bua npoMexyToOYHOM aTTeCTANMHU 144 16 | 32/16 | 32 64 9K3aMeH 50
CopaepxaHue JeKIUOHHOI0 Kypca
YuebHo-
TeMbl JIeKITUH. Bcero
METOAMYECKOe
Bonpocel, oTpadaTpiBaemMble Ha JIEKIHH YacoB
odecmneyeHue
1 2 3
TexHoJIOTHsl A30THOWH KHCJIOTHI 4 [1-4]

CBoiicTBa a30THOM KUCIOTHI

Okucienne aMmmmuaka

Oxkucnenne okcuaa azora (1)

[TepepaboTka OKCHIOB a30Ta B a30THYIO KHUCJIOTY

Texnosiorusi pocopHoii KHCITOTHI 4 [1-4]
OOme cBeaeHuss O Mpou3BojACTBE (ochopHOH KUCIOTH TexHonorus
[IPOM3BOJICTBA SKCTPAKIIMOHHON (HOCHOPHOI KHCIOTHI

[Tpon3BoacTBO TepMUUeCcKoil pochopHOI KUCTOTHI

TexHo/I0THSI CEPHOIl KHCJIOTHI 4 [1-4]
Cnoco0b! MPOU3BOJICTBA CEPHOM KHUCIIOTHI

CtpoeHue u CBOMCTBA CEPHON KHCIIOTHI

ChIpbe U1 IPOU3BOACTBA CEPHOM KUCIOTHI

DU3NKO-XUMUYECKHE OCHOBBI 00KUTa CEPOCOAEPIKALIETO ChIPbS

OxuciieHue CEpHUCTOrO Ta3a B CEpHbIA aHruapuia. PU3HKO-XMMUYECKHE
OCHOBBI IIPOLIECCa OKUCIIEHUS] CEPHUCTOrO aHTUAPUAA




AOGcopOmust cepHOro aHruapuja. PU3NKO-XMMHYECKHE OCHOBBI TIpolecca
M3BJICUCHUS cepHoro aHI‘I/I,Z[pI/II[a n3 ra30130171 cMeEcu
AOGCOpOIIMOHHOE OT/IETICHINE COBPEMEHHOT'0 KOHTAKTHOTO 3aBOJIa

docdopurHas myka. O0mme cBeieHus 0 GochOopUTHON MyKH
Texnonorust nonydeHus GpochopuTHON MyKH
Ceippe 111 mpou3BojcTBa  (hocopHBIX

ynobpenuii. OOoramieHue

(bocPOpUTHBIX Pyl

TexHoJiorus coeii 4 [1-4]
[Tpon3BOICTBO KaJIBIIMHUPOBAHHON COMIBI
ChlIpbe 11 MPOU3BOJICTBA COJIbI
[Tonmy4yeHne N3BECTH U IMOKCHJIA YTIIEpOIa
[IpurorosineHue N3BECTKOBOIO MOJIOKA
KapOonu3anus aMMOHH3UPOBAHHOTO paccoia
Kanpuunamus rugpokapOoHaTa HaTpHst
TexHoJsiorus mesouei
[Tpon3BOICTBO KAYCTUYECKOM COMBI
IlepeyeHb NPAKTHYECKUX 3AHATHH
Yu4eOHo-
Tema npakTH4eckoro 3aHsitusi. Bonpocol, Bcero
oTpadaTbpiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB MerorHecicoe
olecneyeHue
1 2 3
TexHomorMYecKre pacyeTsl B MPOM3BOACTBE a30THOM KUCIOTHI 12 [13]
TexHOIOTHYECKHe pacyeThl B MPOU3BOJICTBE (POCHOPHOI KUCTOTHI 12 [14]
TexHoJorHYecKre pacyeTsl B MPOU3BOICTBE CEPHON KUCIIOTHI 8 [15]
Ilepedennb 1a00paTOPHBIX padoT
Yu4eOHo-
Tema n1aGopaTopHbIX padoT. 3aganus, BONPOCHI, Bcero MeTOMIecKoe
oTpadaTrbiBaeMble HA JJA0OPATOPHOM 3aHIATHU 4acoB
olecreyeHue
1 2 3
CBoiicTBa a30Ta U €ro BOJIOPOAHBIX COCTUHCHUI 4/4 [5]
OnpeneneHne MacCOBOM 0T a30THOM KUCIIOTHI 4/4 [6]
TpunoHOMETpUYECKHI METO/T aHATM3a JABOMHOTO cynepdocdara 4/4 [7]
Ananu3 cMmecu GOcHOPHOI U CEPHOM KUCIOT 4/4 [8]
CBo¥icTBa Cephl U €€ COSTUHCHHIMA 4 [9]
CBoiicTBa CepHON KHUCIIOTHI 4 [10]
KagecTBeHHBIH aHAMH3 COJICH 4 [11]
Omnpenenenne coaep kaHusi aMMOHHITHOTO a30Ta B aMMHAYHOU CEITUTPe 4 [12]
3aganus I CaMOCTOSAITE/IbHOM PAa0OThI CTY/I€HTOB
Beero Y4ebdHo-
Bonpocs! 1J1s1 cCaMOCTOATEIbHOT0 U3Y4YeHus (3aaHus) 4ACOR MeToaAnYecKoe
ob0ecrieyeHue
1 2 3
TexHoJI0rHs 2a30THOW KHCJIOTHI 16 [1-4, 13-22]
BricokoTtemnieparypHast pukcaius a3ora
X ONOIMITEHBIN ITUKIT BBICOKOTO TaBIICHUS c OJTHOKPATHBIM
JPOCCEINPOBAHUEM CXKATOTO Bo3ayxa (1uki JInnmae)
XONOIUIBHBIM LMK CPEIHEro0 JaBJIEHHWs C pacIIMpeHUuEeM BO3ayXa B
nerannepe (ukn Knona)
XONMOMWIIBHBIA [HKI HU3KOTO [aBJICHUS C pPACHIMPEHHEM BO3JyXa B
rypboneranaepe (uukna Kanuiibr)
Texnosiorusi pocopHoii KHCITOTHI 16 [1-4, 13-22]




TexHoJIOrusl CEPHO KHCIOTHI 16 [1-4, 13-22]
JlunaMuka pa3BUTHUS CEPHOKUCIOTHOTO MPOU3BO/ICTBA
Hcropus pa3BUTHS CEPHOKHUCIOTHOTO MPOU3BOJICTBA
OO01re CBeICHNS O CEPHUCTOM U CEPHOM aHTHUAPaTax
TexHoJiorus coeii 16 [1-4, 13-22]
DU3UKO-XMMHYECKHUE CBOMCTBA KaJbLIMHUPOBAHHOM COBI
[IpeaBapuTenbHasi OUUCTKA CHIPOTO paccoia

IAMMOHM3aLIMSI OYUIIIEHHOT'O paccoJia

TexHonmornueckas cxema rporecca KalblUHAIUN
TexHosiorus niesiouei

M3BecTKOBBIN CITOCOO MOTYYSHUST KAYCTUUECKON COJIbI
KonuenrpupoBanue cinalbix meaokoB. OTaeneHrne BhIapKu

KypcoBoii npoekTt
KypcoBoii mpoekT — uHAMBUAYyallbHAas CaMOCTOsITeNIbHAas ydeOHass pabora,

BBITIOJIHAEMAsI IO/ PYKOBOJCTBOM IIpPENOJaBaTelii B COOTBETCTBUU C Y4YEOHBIM IUIAHOM
HaIpaBJICHUS] XUMHUYECKast TEXHOJIOTUSI.

[enap KypcOBOIO MPOEKTA 3aKIIIOYAETCS B YIIIyOJIEHUH, 3aKPEIUICHUH, PAaCIIMPEHUN U
CUCTEMATU3AlMK TEOPETHYECKUX 3HAHUI OTEYECTBEHHOTO M  3apyOe€XHOro ONbITa
TEXHOJOTUYECKUX TPOIIECCOB, a TaKXKe B MPUOOPETECHUH HABBIKOB U OIBITA BBIMOJHEHUS
TEXHOJOTUYECKUX PACUETOB U YEPTEKEN.

PacueTHO-TIOsSICHUTENBHASL 3AMIUCKA COJEPKUT OCHOBHBIEC PA3IEINbl: TEXHOJIOTMYECKUM
paszien, Terio3Hepretuueckue pacuetsl, pasgen «KUIImA», pasmen «be3onmacHOCTh u
9KOJIOTHYHOCTh TipoekTa» [19]. I'padmueckas dvacTh pabOTHI COCTOHUT W3 yepTexa
TEXHOJIOTHYECKOW CXEMbI IPOU3BOJICTBA HEOPTAaHUYECKOTO MPOAYKTa WM MOJYNPOAYKTa U
yepTreka o0IIero Buia 000py10BaHus.

[IpuMepHBIE TEMBL:

Pa3zpaboTka TeXHOIOTUM MOTYUYEHUS A30THON KHUCIOTHI

Pa3zpaboTka TexHoI0oruu noxydeHus: HeynapeHHou ¢hochopHON KUCIOTHI
Pa3zpaboTka TexHOIOTUM MOTydeHUs ymapeHHo! (HochOpHON KUCIOTHI
Pa3zpaboTka TeXHOIOTUH MOTYYEHUS! KAYCTUUECKOM COJIBI

Pa3paboTka TEXHOJOTUH MOTYYEHUS! KAIbLIMHUPOBAHHOM COJIbI
Pa3paboTka TEXHOJOTUH MOTYUYEHUSI CEPHOU KUCIIOTHI

Pa3paboTka TEXHOJOrUH MOTYYEHUSI aMMHUaKa
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Pa3paboTka TeXHOJIOTUH MOTYUYEHUS CEPhI
. Pa3paboTka TexHOIOTUH MOTYYEHUSI aMMUAYHOUN CETUTPHI
10 Pa3paboTka TexHOJIOTrHH 00€CCOIMBAHUS BOJIBI
Oo0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanust ocBOeHUs JaHHOW IUCUMIUIMHBI OOECHeunBaeTCsl JOCTYNOM KaKJIOTO
oOyuaronierocsi k 0azaMm JaHHbIX U OMOIMOTEYHBIM (hoHAAM, POPMUPYEMBIM IO MOIHOMY
MepEeyHI0 JUCHUIUIUH (MOAYJIel) OCHOBHOM 0Opa3oBartenibHOM nporpamMmbl. B BUTU HUAY
MUOU neinctByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOASATCS 3aHATHS 11O PA3IMYHBIM
JTUCITUTUIMHAM HampaBlieHus: moarotoBku «XMTH», B ToM 4mclie U KIacChl 00ECTICUEeHbI
JOCTYIIOM K ceTH MHTepHeT juisi caMOCTOSTENhbHOW MOATOTOBKM CTyneHTOB. Ha xadenpe
MMEETCS KOMIBIOTEPHI C BO3MOXKHOCTBIO Pa0OTHI B CHEUATBHBIX MPOrpaMMax M JOCTymna K



COBpPEMEHHBbIM TpodeccHoHambHbIM 0a3aM JaHHBIX, WH(MOPMALMOHHBIM CIPABOYHBIM U
MOMCKOBBIM CHCTEMaM, K TaKMM Kak 0a3a JaHHbIX mepuoaudeckux uzfgaHuil. Llembio mnpu
TOM SIBIIIETCS BBIPAOOTKAa Y CTYJICHTOB HAaBBIKOB W KOMIIETCHIMH, MO3BOJISIOMINX
CaMOCTOSITENIbHO BECTH MCCIIEI0BATEIbCKYIO0 U HAyYHO-TIEJarOTHYECKYIO padoTy.

[IpakTryeckass MOArOTOBKA NpPH peaju3aldd YYeOHOW IUCUUIUIMHBI OPraHHU3yeTCs
IIyTEM MPOBEJICHUS MPAKTUYECKUX 3aHATHI, MPEeyCMaTPUBAIOIIMX Y4acTHE O0yYaroMNXCcs B
BBITIOJITHCHUH OTJCBHBIX AJIEMEHTOB paloOT, CBSA3aHHBIX C Oymymied mpodeccrnoHaaIbHOM
NEATEIBHOCTBIO.

[IpakTrueckass MOJATOTOBKA Tak)Ke BKJIIOYACT B ce0sl 3aHATHUS JICKIIMOHHOTO THIIA,
KOTOpbIE  TpeaycMaTpUBalOT  Mepenady  ydeOHOM  uHopmanuu  oOydaromumcs,
HEOOXOIUMON JUIsl  TOCJEAYIOIIEr0 BBIMOJTHEHUS paldOT, CBS3aHHBIX C Oyayuiei
npodhecCHoHANBHOM e TENbHOCTBIO.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKIMM ¢ wucnoias3oBanueMm [IK wu
KOMITBIOTEPHOTO MPOEKTOpa, MPAKTUYECKUX 3aHATHM, ¢ wucnoJib3oBanuem [IK mpwu
npoBeeHuH  pacueroB. CamocrosiTenbHas padoTa  CTYAEHTOB  IPOBOJUTCS  MOA
PYKOBOJCTBOM IIPENIOJABATENIEN, C OKa3aHUEM KOHCYJIBTALUN U MOMOILHU IIPU IOATOTOBKE K
KOHTPOJILHBIM pab0TaM, BHIMIOJHEHUH JOMAIITHUX 3aJJaHuM.

DoH/ OLICHOYHBIX CPEICTB

@OHJT OIEHOYHBIX CPEACTB MO AHUCHMIUIMHE OOECHEeYMBAET NPOBEPKY OCBOCHHS
IJIAHUPYEMBIX PEe3yJbTaTOB 00y4YeHUs (KOMIETEHLIHM W WX WHIUKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYILIEr0, PyOeKHOT0 1 MPOMEKYTOYHOIO KOHTPOJIS [0 JUCLUILIAHE.

CBs3bp Mexny (popMUPYEMBIMU KOMIETEHIUSAMU U (POpPMaMHU KOHTPOJIS UX OCBOCHUS
IpeJIcTaBjlIeHa B ceaytonei Tabnuie:

HanmenoBanue
No Kon n HauMeHoBaHMEe HHIUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX .
/1 JOCTUXKCHUA KOMIICTCHIIN OLICHOYHOI'0 CPpEACTBA
pa3enoB (TeMbl)

Bxo0/1HOI KOHTPOJIb

BOHpOCLI BXOIJHOTI'O

1 | BxogHO#i KOHTPOJb
KOHTPOJIs (YCTHO)

ATTecTanus pa3enoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 Texnonmorus  azornoit | 3-11K-1, V-IIK-1, B-TIK-1, Otyet no nabopaTopHOit
KHUCJIOTBI 3-11K-3, V-I1K-3, B-IIK-3, paboTe (MMCEMEHHO)
3-11K-7, Y-IIK-7, B-TIK-7,
P —— 3-I1K-8, V-IIK-8, B-ITIK-8, Pemrenue 3amau
3-I1K-12, YV-TIK-12, B-TIK-12 (MMCBMEHHO)

bocdopHOIi KHCTOTHI

Tect (mUCbMEHHO)

2 TexHomnorus cepnoit | 3-I1K-1, Y-IIK-1, B-I1K-1, Pemtenue 3amau
KHCIIOThI 3-I1K-3, V-IIK-3, B-TIK-3, (MMCbMEHHO)
Texnonorus conet wu | 3-IIK-7, YV-IIK-7, B-TIK-7,
esnoyen 3-I1K-8, V-IIK-8, B-T1K-8, Tect (mUCbMEHHO)

3-11K-12, V-TIK-12, B-TIK-12
[IpomexxkyTouHas arrectanus

1 | Ox3amen [TK-1, ITK-3, TIK-7, TIK-8, T1K-12 TecT (MUCHMEHHO)




HCpC‘ICHB OCHOBHBIX IIOKa3aTeJiel OICHKU PE3YJIbTATOB, 2JIEMCHTOB IIPAKTHUYCCKOI'O

OIIbITA, 3HAaHUM U YMCHI/II>'I, noajacKamumx BXOJHOMY, TCKYIICMY KOHTPOJIIO H
HpOMe}KYTO‘{HOﬁ arreCcTallun
HaumenoBanue
No Kon u HauMeHOBaHuE HHIUKATOpa Pe3ynbrarel 00yueHus 1o
KOHTPOJIUPYEMBIX

/1 JOCTHXXCHHA KOMIICTCHIIMU JUCHHUIIIINHE

pa3aernoB (TEMBI)

BXxoaHOM KOHTPOJIb

Bxo/iHOM KOHTPOJIb

ATTecTanus pas/ienoB, TEKYIIUH KOHTPOJIb YCIEBAEMOCTH

TexHonorua  a3soTHOU

KHCJIOTHI

Texuonorus
dbocdopHOIi KHCITOTHI

3.1IK.1, YIIK.1, BIIK.,
311K, Y.IIK.3, BIIK:s,
3.IIK.7, YV.IIK.7, BIIK.,
311K, Y.IIK.s, BIIK:s,
3.IIK.12, YIIK.12, BIIK.12

3HaeT NOHATHE
MUHEPAIBHBIX YA0OpEHHI,
MUKpPOYI0OpEHUH,
3HAYEeHUs MTUTATEIbHBIX
JJIEMEHTOB JJIsl PACTEHUH,
TEXHOJIOTHIO TIOTyYeHUS
aMMHUAYHOM CEIIUTPBHI,
Kapbamua, cyibdaTa
aAMMOHHS, KUJKUX a30THBIX
yI0OpeHUH, TEXHOJIOTHIO
nonyueHus: GocHopHBIX
ynoopenuit, hocopHoii
KHCJIOTBI, KOPMOBBIX
docdaros

Brnageer metonukoi
KJIacCU(PUKAITIHT
MUHEPATBHBIX YI0OPEHHUI,
KAueCTBEHHBIM U
KOJIMYCCTBECHHBIM aHAJIN30M
MUHEPATBHBIX YI0OpEeHUIA

YMeer ncnonb3oBarb
CIpaBOYHBIE MAaTEPUAIIBI U
pacueTHble popmyna Uit
COCTaBJICHUS
MaTepuaibHbIX 0aTaHCOB B
IIPOU3BOJICTBE
MUHEpaAJIbHBIX y100peHuit

Texnomorus
KHUCJIOTBI

CEepHOM

TexHomorug coien u
miejIouei

3.JIK.1, YIIK.1, BIIK 1,
3.J1K-s, YV.IIK.3, BJIIK3,
3.IIK.z, VIIK.7, BIIK 7,
311K, V.IIKs, BIIK s,
31IK.12, YIIK. 12, BIIK. 12

3HaeT TEXHOJIOTHIO
MOJTYYCHUST KaTUHHBIX
yInoOpeHuH, KOMILUIEKCHBIX
ynoopeHuit,
KaJIbLIMHUPOBAHHOU COABI U
KayCTUYECKOM COJIbI

Bnaneer MmeToqukon
pacyeTa npou3BOICTBA
amModoca

YMeeT ucnosL30BaTh
CHpaBO‘—IHBIe MaTepI/Ia.]'II)I H




pacdeTHbIe hopmyIa st
COCTaBJICHUA
MaTepuaibHbIX 0aTaHCOB B
MIPOU3BOJICTBE
KOMILIEKCHBIX YI0OpeHUI

JK3aMeH JIeMOHCTpHUpYET OCHOBHBIE
TIK.1, TIK-s, TIK -, TIK-8, TIK-12 SHAHIL M yMCHITL B
COOTBETCTBHUHU C pa3zieliaMU
1,2.
OueHounble cpeacTBa
No HanmeHnoBanue [IpencraBienue
W OIIEHOYHOT'O Kparkas xapakTepucTuka OlleHOYHOTO CPEJICTBA | OLEHOYHOI'O CPECTBA B
Cpe/cTBa dhonme
1 | BxonHoi CpenctBo  KOHTPOJIS, OpPraHU30BaHHOE  Kak | YCTHBIN onpoc - YO
KOHTPOJIb crieuagbHas Oecena IpenojaBaTens C
00y4aromuMcsl Ha TEMbI, CBSI3aHHBIE C U3y4aeMOi
JTUCLUIIMHON, W PAacCYUTAHHOE Ha BBISICHEHUE
o0Bema 3HAHUN oOyuarorerocs 1o
ONpeJIETICHHOMY pa3Jieny, TeMe, TpoOIeMe | T.II.
2 | Otyer no TexHU4yeckoe CpelncTBo, KoTopoe MoxkeT ObITh | JlJaboparopnas paboTa -
71a00paTOpPHOI | UCIIONB30BaHO JUIL KOHTPOJIA TNpHOOpeTeHHbIX | JIP
pabote CTYIEHTOM NpOdEeCCHOHAIbHBIX HABBIKOB U
yMEHUH o YIPaBJICHUIO KOHKPETHBIM
MaTepuaIbHbIM OOBEKTOM.
3 | [Ipaktnueckoe | Pemenue 3amaq peKOHCTPYKTHUBHOTO YPOBHS, Pemenue 3anay - 31
3aHATHE MO3BOJISIIOIINE OLIEHUBATh U JUArHOCTUPOBATH
YMEHUSI CHHTE3UPOBATh, AaHAJTU3UPOBATH,
00001maTh GaKTUYECKUI B TEOPETUICCKUI
Martepuai ¢ GopMyIUupOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IPUYUHHO-
CJIIEICTBEHHLIX CBS3€EH.
4 | Tecr Cucrema CTaHJAPTU3UPOBAHHBIX 3aganui, | Tector - T
MO3BOJISIONIAs ~ ABTOMATHU3UPOBATh  MPOLEAYPY
U3MEPEHHs.  YpPOBHS  3HAaHMW U yYMEHUH
00y4aromierocs.

MeTtonuueckue MaTepHalibl, OMPEACISIIONINE TPOLEAYyphl OICHUBAHWS 3HAHUH,
YMEHHH, BIaJACHUN U (UITK) OTIBITA ACATEILHOCTH, XapaKTEPU3YIOIIUX dTanbl ((OPMUPOBAHUS
KOMIICTCHIIUM.

Bonpocsl BxoaHoro kourpous (YO):
1.®ocdop B ipupoae
2.Ilonyuenue u cBoiictBa docdopa
3.0xcuapbl 1 kuciaoThl hochopa
4.CBolicTBa KaJus
5.CBoiicTBa KaablUs
6. XumMuyeckas TEXHOJIOTHS 1 €€ KiTacCU(UKAITHS
7 JlpuHITUTIEI OOOTAICHUS CHIPhS
8.Knaccudukammss XMMUYECKUX peaKIui, JISKAIIMX B OCHOBE IPOMBIIUICHHBIX XHMHKO-
TEXHOJIOTHYECKHX MTPOIIECCOB
9.CymHocTh KaTanu3a. Buapl KaTaTuTHYECKUX MPOIECCOB



10. XMMUKO-TEXHOJOTUYECKAS] CUCTEMA

Bonpocs! aj151 oTyeTa no JadoparopHoi padore Nel:
1. ComocraBbTe MaccoBble H0au a3oTa B ciaexyrommx ynoopenusx: NaNOsz, (NH;),SOy,,
NH;NO;. Kakoe u3 3tux ynoOpeHuil MOXXET ObITh Ha3BAaHO BBICOKOKOHIICHTPUPOBAHHBIM?
KakoBo sKk0OHOMHYECKOE MPEUMYIIECTBO ATHX yI0OpEHHIA.
2. Ompenenute MaccCoBYIO JOJIO MHUTATEIbHBIX 3JEMEHTOB: a) B JABOMHOM cymnepdocdare,
CUHTAs €r0 YUCThIM AUTUAPOOpTOdhochaTom; 0) B YUCTOM XJIOPUJIC KAJIHS; B) B CHIIbBHHHTE,
coaepxkamem 28 % KCI, ocransHoe — NaCl.
3. Ilouemy wHekoTopbie QocopHble yAOOpPEHUS, BHECEHHBIE B IIOYBY, COXPAHSIOT
NUTATENbHYIO IIEHHOCTh B TEUYEHUE HECKOJbKHX JIET, a KaJUWHbIE YAOOpPEeHHs HY>KHO
BHOCHUTBH B IIOUBY €KETOJTHO.
4. OxapakTepu3ynTe poJib OCHOBHBIX nUTaTeNbHbIX 35ieMeHTOB (N, P, K) B xu3Hu pacteHuit
Y KaK OHU MOCTYNAIOT K PACTEHUSIM.
5. 1o xakuM npu3HaKaM KIaCCUPUUUPYIOT MUHEpPAJIbHbIE YI00OpeHus?

Bonpocsl a1j151 oTyeTa mo JiadoparopHou padore Ne2:
1. Kakue BuIbI MUHEPATIBHBIX YAOOPEHUH BBITYCKAOTCA B T'. banakoBo?
2. Ilouemy B mocienHee BpeMsl 10BOJIBHO YacTo 100aBisitoT B yaoopenus CaCOz u MgCO3?
Kaxoit peakiueit 0OHapy>KHUBAIOT 3Ty IPUMECh KapOOHATOB?
3. B kakux popmax MOKET HAXOAUTHCS a30T B MUHEPAIBHBIX YA0OpEHUIX?
4. C xaKoi LEeJbI0 MPOBOJAT UCTIBITAHUS yI0OpEHUI Ha PaCTBOPUMOCTH?
5. Kakoil KaTMOH MOKHO OTKpBITH C INOMOIIBIO enkoro Hatpa? Kakue MuHepanbHbIE
ya0OpeHust €ero coaepxxar?

Bonpocsl aAJ151 oT4eTa no JadopaTtopHoi padore Ne3:
1.C xaKkoii 11e/1bI0 MPUMEHSIOT U3BECTKOBBIC YA00peHUs?
2. llepeuncnure OCHOBHBIE BUJIbI U3BECTKOBBIX YIOOPEHHIA.
3. Kakue wu3BECTKOBBIE YJOOpEHHS HEIb3s CMEIIMBATh C Aa30THBIMH YAOOPEHUSIMU H
rnoyemy?
4. OTXO0Ibl KaKWX TPOU3BOJICTB MOTYT UCIOJB30BaThCA B KaueCTBE HU3BECTKOBBIX
yao00peHuit?
5. Cnioco6 nomyueHus »xeHou u3Bectu. [IpuBectu peaxiuio.

Bomnpocs! aj1s1 oTueTa mo JgadoparopHoii padore Ne4:
1. [Tepeuncnure ocHOBHBIE BUABI (HOCHOPHBIX M KOMIUIEKCHBIX MUHEPATLHBIX YI00OpEHUI Ha
ocHoBe (ochopa?
2. KakuM MeTo10M niepepaboTku pupoiHbIX dhocdaToB noiyqaroT pochopuTHyo MyKy?
3. K kakoMy Buy 110 paCTBOPUMOCTH OTHOCST (hOCHOPUTHYIO MYKY?
4. Kakue OCHOBHbIC TMapaMeTpbl KadyecTBa TMNPEIBABISIIOT K TOTOBOMY MPOAYKTY
(dbochoputHoit Mmyke)?
5. Bnussaue pochopuTHOt MyKH Ha YPOIKAHHOCTD.
Bonipocs aJ1s1 oTyeTa mo JadopaTopHoi padore NeS:

1. [Tepeuncnure ocHOBHBIE BUABI (HOCHOPHBIX M KOMIUIEKCHBIX MUHEPATIBHBIX yIOOPEHHI Ha
ocHoBe (ochopa?



. Kakum meTonom nepepaboTku nmpupoAHbIX pocdaToB monydaroT GochopuTHyo MyKy?

2
3. K kakomy Buay IO paCTBOPUMOCTH OTHOCST cynepdocdarsi?
4. Bousuue ¢ochoputHOi MyKu U cyriepdocdaToB HA ypOKAHHOCTD.
5. 3anummTe peakiuu 00pa3oBaHus MpocToro cynepdocdara
Bomnpocs! aj1s1 oTyeTa mo JadoparopHoii padore Ne6:
. I3 xakoro chIpbst moay4daroT GochopHyIO KHCIOTY?
. Bunbr pocdopHoit KUCTOTEHI.
. Oxapakrepu3yiiTe CriocoObl OTYYEHUS SKCTPAKIIMOHHON (POCHOPHOM KHCIOTHI.

. Uem ornmnuaercs tepmuyeckas Qoc@opHas KHUCIOTa OT SKCTPaKIMOHHOU (ochopHOU
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kucnothl? [Ipumenenue Tepmudeckoit pocPopHOil KUCTOTHI.
5. [IpuBenuTe peakiuio pasznoxenus Gocdara cMechio cepHoil U HochOpHON KUCIOT
3agaum U1 BHINOJTHEHUS] MPAKTUYECKUX 3aHSATHIA:
1.IIpoBecTH pacyeT MaTepUAILHOTO OaJlaHCa AMMHAYHOM CEIUTPHI
2.ITpoBectu pacueT MarepualibHOTO OanaHca kapbamuaa
3.IIpoBectn pacueT MaTepuanbHOTO OajaHca Cyiab(ara aMMOHHS
4 TlpoBectu pacuet MarepuaibHOro OanaHca mpocroro cynepdocdara
5.IIpoBectu pacuet MaTepuaibHOro OajgaHca ABOWHOrO cynepdocdara
6.[IpoBecTu pacuer MaTepraIbHOTO OanaHca SKCTPAKIIMOHHOU (PochOpHOM KUCTOTHI
7 IlpoBecTu pacuer MaTepralibHOTO OanaHca ammodoca
8.IIpoBectn pacdeT MaTepHaIBPHOTO OajaHca TMAMMOHUTPO(POCKH
TecrToBbIC 3a1aHUA:

BapuanTt Nel
1. [Tpu B3anMOEHCTBUY KaKUX BEIIECTB 00Opa3yeTcs cylb(ar aMMOHUS?
a) 2NHj3 (ra3) + H,SO, (x);
6) NHj3 (ra3) + NH,OH (1);
B) NH; (ra3) + CO, (1);
r) 2NH4OH (ra3) + H,SO,4 (k).

Bapuant Ne2
1. Kak Ha3bIBaeTcst cnocod MoydeHUs! SKCTPAKIIMOHHON (POChHOPHOM KUCIOTHI, B pe3ybTare
KOTOPOTO CyibdaT Kanbius ocaxaaercs B Buje CaS0O,4 0,5H,07?
a) NOJyTUAPATHBIN;
0) aHTUAPUTHBIN;
B) IUTUAPATHBIM.

BapuanTt Nel
2. ITpu momydenuu mpoctoro cynepdocdara Ha IEPBO CTaAUN CKOJIBKO MPOIIEHTOB araTUTa
pearupyer ¢ CEpHOM KUCIOTON?
a) 30;
0) 70;
B) 100;
r) 10.

Bapuant Ne2



2. Ilpocteie (omHoctopoHHue) docdopHble yaoOpeHUss U KOpMOBble  docdaTsl
NPEJICTaBIISAIOT COOOM
a) KajaueBbie coiau GocPOpHON KUCITOTHI;
0) HarpueBbie coiiu (HOCHOPHOUN KUCITOTHI;
B) KaJbIIHEBbIC COIU POCPOPHOI KUCIOTHI,
I') KQJIBIIHEBBIE COMA (PTOPOBOAOPOTHOMN KHUCTIOTHI.
BapuanTt Nel
3. Kakasi koHIIEHTpalusi CEpHOM KUCIOTHI MOJIEPKUBACTCS B HKHEW YacTu cKkpyobOepa 4
U MPOU3BOCTBE CyJib(paTa aMMOHHUSI U3 KOKCOBOTO T'a3a OeccarypaTopHbIM METOI0OM?
a) 10-12%;
0) 5-6%;
B) 3-4%);
r) 1-2%.
Bapuant Ne2
3. Kakoii(ue) npoaykt(bl) 00pa3ye(r0)Tcsi Ha BTOPOU CTaiuM CUHTE3a Kapbamuaa?
a) kapOomar aMMOHHUS;
0) kapbamu U BOJA;
B) THIPOKCHUJ]] aMMOHHUS,
r) KapOoMar aMMOHHUS U BOJIA.
BapuanTt Nel
4. Cragum TEXHOJOTMYECKOTO IMpoliecca — KpPymHOe ApoOIeHHue pydbl, CYIIKa, MEIKOe
(cpennee) apoOiieHNE, TOHKOE M3MEIBIEHUE, COPTUPOBKA YACTHI] IO pa3Mepy — OTHOCATCS K
TEXHOJIOTUH TTOJTYICHHS
a) mpocTtoro cynepdocdara,;
0) ¢pochopuTHOI MYKH;
B) IBOMHOTO cynepdocdara;
r) pochopHOI KUCTOTHI.
BapuanTt Ne2
4. 3akIIOYUTENBHON CTaueEN B IPOU3BOACTBE KUAKUX ynoopenuit KAC sBisercs:
a) HeUTpaiau3alus a30THOM KUCIOTbl aMMHAKOM C TOJyYE€HUEM PacTBOPOB aMMOHUWHOMN
CEJIUTPHI,
0) Beimapka pactBopoB NH4NO; no xonnenTparuu 70-80%);
B) BBITIapKa pacTBOPOB Kapbammuaa 10 koHieHTpaiuu 75-80%;
I') CMEIICHWE KOHIICHTPUPOBAHHBIX PACTBOPOB aMMOHUHHOM CEIIMTPHI M KapOaMu/Ia.
Bapuant Nel
5. K mpocteiM dhochopHBIM yIOOpEHUSIM OTHOCSTCS:
a) ammo@doc, MPOCTON U JBOIHOM cynepdocdarTsi;
0) pocdoputHas myka, cynbhoammodoc;
B) aMMHUaYHas CEJIMTPA, IPOCTOM U NBOKWHOM cyrnepdocdarsr;
r) pocdoputHas Mmyka, IpoCTON U ABOMHOU cynepdocdarsl.
Bapuant Ne2



5. ®opmyna cynbdara aMMOHHUS -
a) NH4NO3,
6) CO(NHy).;
B) (NH,4)2SOy;
F) NH;NO;3;-nNH3-mH,0.
BapuanTt Nel
6. B TexHonmormu monydeHus mMpocToro cymepdocdara yeM JO3UPYETCS amaTUTOBBIN
KOHIICHTPAT B IIIHEKOBBINA CMECUTEIH?
a) IIEJIEBBIM PACXOI0MEPOM;
0) BECOBBIM J103aTOPOM;
B) 00BbEMHBIM J103aTOPOM,;
T') ISHTOYHBIM TPAHCIIOPTEPOM.
Bapuant Ne2
6. YnoOpeHnus, coueprKailie B CBOEM COCTaBE COCIUHEHUSI Oopa, Meau, MoIuOAeHa, [IMHKA,
KoOaJIbTa U MapraHiia B HEOOJIbIIIOM KOJIMYECTBE, HA3bIBAIOTCS
a) MUKpOYI00pEHUSIMU;
0) MaKpOy100pECHUSIMU,
B) COJIECO/ICPKAIIUMH YI0OpEHUSIMU,
') METAJUICOAEPKAIMMU yIOOPEHUSIMU.
BapuanTt Nel
7. Kakoii(ue) npoaykT(bl) 00pa3ye(x0)Tcsi Ha MepBOM CTaUKM CUHTE3a KapOoamua?
a) kapOomar aMMOHUS;
0) kapOamu;
B) THIPOKCH] aMMOHHUS;
r) KapOoMar aMMOHHUS U BOJIA.
Bapuant Ne2
7. CramumM TEXHOJOTHYECKOTO Tpollecca — CMENICHHE H3MeIpdeHHoro (ocdara ¢ cepHOU
KHUCJIOTOM, 3aTBepieBaHue cynepdocdaTHoil myablbl B Kamepax, Ao3peBanue cynepdocdara
Ha CKJIaJie, HeUTpalu3aus ¥ TPaHyIMPOBAHUE — OTHOCSATCS K TEXHOJIOTUH TTOTYICHUS
a) mpocTtoro cynepdocdara,;
0) ¢pochopuTHOI MYKH;
B) ABOIHOTO cynepdocdara,
r) pocdhopHOI KUCTOTHI.

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

Bapuant Ne2



8. Kakoil snemeHT B kommuectBe 1,6% BXOIUT B COCTaB PAaCTEHH M BAXKHYIO POJIb B
JBIXaHUU U Pa3MHOKEHUU PACTEHUIA?
a) cepa;
0) Kaui;
B) pocdop;
T) a30T.
BapuanTt Nel
9. Yto mornomaroT JUCThI paCTEHUN?
a) Biary,
0) BOJIOPO M3 BO3/IyXa;
B) IMOKCH/]I YTJIEPOJIa U3 BO3/1yXa;
') BOJIOPOJ U3 BJIary.
Bapuant Ne2
9. Kakas comb hocopHOI KUCTOTHI HCTIOIB3YETCS I yMSITUYCHUS BOIBI?
a) pocdar kanbuus;
0) ¢pocdar ammoHUS;
B) hocdar HaTpus,
r) pocdar kanus.
BapuanTt Nel
10. Kak Ha3piBaeTcsi CHOCOO TMONYYEHHUS SKCTPAKIIMOHHON (QOCPOpHON KHUCTIOTHI, B
pe3yabpTaTe KOTOporo cyabdar kKambiis ocaxaaetcs B Bujae CaS04-2H,07?
a) MOJXYTUAPATHBIH;
0) aHTUAPUTHBIN;
B) IUTHIPATHBIN.
Bapuant Ne2
10. B texHON0THH MONy4YeHUS TPOCTOTO cynepdocdara kakas Temneparypa TOIOYHBIX Ta30B
MoJIIEp>KUBaeTCs B OapabaHHOM CylIMIKe Ha BXojie?
a) 110-120°C;
6) 60-65°C;
B) 200-220°C;
r) 600-650°C.
Bapuant Nel
11. Kakas comb ¢ochopHON KHUCIOTHI HMCHOMIB3YETCS ISl TMPOM3BOJICTBA YIOOPECHUIA,
MIPOTHUBOIIOKAPHBIX CPEJICTB, KOPMOBBIX CPEICTB M KYJIBTUBHPOBAHUS IPOAOKCH?
a) dbocdar kamplus;
0) ¢pocdar ammonwUs;
B) hocdar HaTpus,
r) pocdar xanms.
Bapuant Ne2
11. Ilpu mnomydyennn ¢dochopuTHOM MYKH B KaKOM amnmapare MPOUCXOJUT TOHKOE
m3mensaeHue pochopura?



a) B IIapOBOM MEJIbHUIIE;
0) B MOJIOTKOBOM APOOHIIKE;
B) B BO3/IYIIIHOM CeMNaparope;
') B CyIIWJIbHOM OapabaHe.
Bapuant Nel
12. ®opmyna aMMHUAYHOM CETUTPHI -
a) NH4;NOg;
6) CO(NHy).;
B) (NH,4),SOy;
r) NH;NO3-nNH3-mH,0.
Bapuant 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-MgS0O,-3H,0;
r) K;SO,42MgSQO,.
Bapuant Ne2
13. Kakasi KOHIIEHTpaI¥si CEpHON KUCIIOTHI MOIEPKUBACTCS B BEPXHEU 4acTH ckpyobepa 4
P TIPOU3BOICTBE CyJib(paTa aMMOHHMSI U3 KOKCOBOTO Ta3a beccarypaTopHbIM METOI0M?
a) 10-12%j;
0) 5-6%;
B) 3-4%);
r) 1-2%.
BapuanTt Nel
14. VYnoGpenusi, y KoTopbiXx (hocopHbIe COCAUHEHUS PACTBOPSIOTCS B 2%-OM pacTBOpe
JTUMOHHOU KUCJIOTBI, Ha3bIBAOTCS
a) TIMMOHHOPACTBOPUMBIMH,
0) UUTPATHOPACTBOPUMBIMU;
B) MaJOpaCTBOPUMBIMHU;
I') BOAOPAaCTBOPUMBIMHU.
Bapuant Ne2
14. ®opmyna meHura
a) KClI,
0) KCI-MgCl,-6H,0;
B) K,S0O4-MgSO,-6H,0;



r) K:SO42MgS0O,.

Bapuant Nel

15. Kakoit sneMeHT B koinuecTBe 15,5-18% BXoauT B cocTaB OENIKOB, KOTOPhIE B CBOIO

oucpcab ABJIAIOTCA OCHOBOI1 JKMBOM TKaHU?

a) docdop;
0) Kanuii;
B) cepa;

T') a30T.

Bapuant Ne2

15. VYnoOpenusi, y KOTOpbIX coenuHeHus ¢ocdopa pacTBOPUMBI B aMMHAYHOM PACTBOPE
JTMMOHHOKHMCJIOTO aMMOHHUSI, HA3bIBAIOTCSI

a) IMMOHHOPACTBOPUMBIMH;

0) UUTPATHOPACTBOPUMBIMU;

B) MaJOpPacCTBOPHUMBIMH;

I') BOJOPaCTBOPUMBIMH.
OueHuBaHMe CTYIEHTA MPH 3alMTEe KYPCOBOI'0 NMPOEKTA N0 JUCIHUIIHHE
«TexHo0JIOTHS OCHOBHOI0 HEOPTAHMYECKOI0 CHHTE3a»:

baJuibl
(uToroson OcBoenne
. . . TpeboBanus K 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 [IponBunythiil | Pemienuss 3agay  JOTMYHBI, JOKAa3aTEJbHBI U JIEMOHCTPUPYIOT
YPOBEHb AHAJTUTHYECKUE U TBOPUECKUE CIIOCOOHOCTH CTYACHTA.
OTBeTHI Ha TOCTABJICHHBIE BOMTPOCHI TIOJTHBIE, YETKHE W Pa3BEPHYTHIE.
84-70 Cpennnii [Ipu pemenun 3afgay JOMYIIEHBl HE3HAUUTENIbHBIE  OLIMOKH,
YpPOBEHb UCTIPABJICHHBIE C IOMOIIBIO «HABOJISAIINX» BOIPOCOB MPENOIaBaTEIs.
JlatoTcs mosiHBIE OTBETHI Ha IOCTaBJE€HHbIE Bompochl. IlokaszaHo
YMEHUE BBIACTATH IPHUYNHHO-CIICICTBEHHBIE CBSI3H.
69-60 bazoBsrit Jloruka u oce0BaTeIbHOCTb B PELICHUH 33/1a4 UMEIOT HapyIICHUs.
YPOBEHb OTBeTHI Ha BONPOCHI M PEIICHHsI IOCTABJICHHBIX 337a4 HEeIOCTaTOYHO
noJjHble. B 0TBeTax OTCYTCTBYIOT BBIBO/IBL.

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

WX IIPOMCIKYTOYHYIO ATTCCTAINIO, CHUTACTCA HCATTCCTOBAHHBIM I10 I[aHHOﬁ JAUCHUITIINHC.
OIIeHI/IBaHI/Ie CTYACHTA HA JK3AMECHE 110 JTUCHUILJINHE
«TexHoJ0rHsl OCHOBHOI'O HCOPraHMYeCKOro CHHTE3a»:

Bbanabl
(uToroBoit OcBoeHnne
N N . TpeOoBaHMs K 3HAHUAM
PEHTHHTOBOM | KOMIETEeHIM
OLIEHKH)
100-85 [TponsuuyTEIi | OTBETHI HA MTOCTABJICHHBIC BOIPOCHI MOJTHBIC, YeTKHE W Pa3BEPHYTHIC.
YpOBEHB Pemennst 3amad  JIOTHYHBI, JOKa3aTelbHBI U JIEMOHCTPUPYIOT
AHATUTUYCCKUE ¥ TBOPUECKHUE CITIOCOOHOCTH CTY/ICHTA.
84-70 Cpennnii JlatoTcsi TONHBIE OTBETHI Ha TOCTaBIEHHBIE BOMpOCHL. [lokazaHo
YPOBEHB YMEHHE BBIJCIATh NPUIUHHO-CIICACTBCHHBIE CBs3HM. [Ipu perieHuH
3aJa4  JIOMYIICHBl HE3HAYHTENbHBIC OINMOKU, WCIpPaBICHHBIE C
MTOMOIIIBIO «HABOISAIINX» BOMPOCOB MPETIOaBaATEIIS.




69-60 Ba3osBerii OTBeTHl Ha BONPOCHI U PEIICHUS MMOCTABIEHHBIX 3a7a4 HEJIOCTATOYHO
ypOBeHI: ITIOJIHBIC. .HOFI/IKEI 1 IOCICHOBATCILHOCTH B pCH_ICHI/II/I 3ada4 HUMCHOT
HapylIeHus. B 0TBeTax OTCYTCTBYIOT BBIBOJIBI.

Crynent, nonyunBimii meHee 60% oT MakcuManbHOTO Oajia 3a pa3aen JUCHUILIUHBI
WJIU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSI HEATTECTOBAHHBIM IO IAHHOW TUCIUIUINHE.

HtoroBas olleHKa BBICTABIISIETCS IyTEM MEPEBOAa HAOpaHHBIX 0aJIOB B COOTBETCTBUU
CO CJIEIYIOIIEH TabIuIIeH:

Onenka o 5-0aIbHOM mIKane Cymma Ganios 3a pasneitst 1 Onenka ECTS
9K3aMeH

5 — «omauunor 90-100 A
85-89 B

4 — «xopouio» 75-84 C
70-74 D

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

2 — «Hey0081emeopUMENbHO Menee 60 F
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IIporpammMHuoe o0ecniedyenue u MHTepHET-pecypcehI:

[Ipomecc peamm3anum  00pa30BaTEIbHONM IIPOrpaMMBl  O0ECIIEUeH HEOOXOIUMBIM

KOMIUIEKTOM JIMIIEH3MOHHOTO IIporpaMMHoro obdecrneueHus: « Word», «Power Painty.

MarepuajibHO-TeXHHYECKOE o0ecredyeHue y4eOHOM U CIIUTTUHbI

JIeKuMOHHBIE  3aHATHS  OPOBOASATCS B CHCIUAIUM3UPOBAHHBIX  AYJIUTOPUSIX,
OCHAIIIEHHBIX MYJBTUMEIUUHBIM 00O0pyaoBaHueM. [IpakTuueckue 3aHATHUS TPOBOISTCS B
ATUX K€ AayJUTOPUSX C TOCEHIEHUEM JIabOpaTOpHii, OCHAIICHHBIX CTAHIAPTHBIMH
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOCKHBIX MPUOOPOB M YCTAHOBOK. MyJIbTUMEIUUHBIN
KypC JIEKITUH, BUACOPIIBMBI, MAKETHI U TUTAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUY JJISl CTY/IeHTOB
1. Ykazanus nis npocaymBaHust KN
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[lepenq HayanoM 3aHATHM BHHMMATEIbHO O3HAKOMUTHCA C Y4€OHBIM IUIAHOM
IPOBEAECHUS JIEKIUI U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

Ilepen mocemeHneM OYE€pEaHOM JIEKIUU OCBEXKUTh B MAMATH OCHOBHBIC KOHLEILIMU
OpOWJEHHOTO paHee Marepuana. lloarotroButrb Tpu  HEOOXOJAUMOCTH  BOIPOCHI
npenoaaBarento. He Hamo omacaThes, 9TO BOMPOCH MOTYT OBITH IPOCTHIMHU.

Ha nexnun ocCHOBHOE BHHMAaHHUE CIICIYET YACIATh HE POopMysIaM U MaTeMaTHUYCCKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3YyYaeMbIX BOIIPOCOB, ONPEIETIEHUSIM U TOCTAHOBKAM 3a]1ay.

B npouecce u3yuyeHus JEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTHU YacTO
BO3BpAIIATECA K OCHOBHBIM TMOHSTHUSIM M METOJaM peIIeHUs 3a1ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJIEHTOB).

XKenarenpbHO MCHOJB30BAaTh KOHCIIEKTHI JIEKIHM, B KOTOPBIX UCHOJIB3YETCS MPUHSTAs
npernojaBaTesieM CUCTeMa 0003HaYCHHI.

Jlist 6onee moapoOHOro M3y4YeHHUs Kypca cleqyeT padoTaThb C PEKOMEHJIOBAHHBIMU
JUTEPATyPHBIMU UCTOUHUKAMH U BHOBb MOSIBJISIOMIUMUCS UICTOUHUKAMH.

2. YKa3zaHus U4 y4acTUsl B IPAKTUYECKUX 3aHATHSIX

Ilepen mnocemeHWEM MOPAKTUYECKOTO 3aHATUS  YACHUTh TEMYy 3aHATUA U
CaMOCTOSITENIbHO U3YUYUTh CBS3aHHBIE C HEW MOHATHS U METO/bI PEUICHUS 3a1a4.

[lepen pemeHuemM 3a7ad aKTUBHO Y4YacTBOBAaTh B OOCYXICHUU C TIPENojaBaTeieM
OCHOBHBIX MOHSITUH, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aHSTHS.

B mpouecce pemieHus 3aiad BECTU JTUCKYCCHIO C MPENOJaBATEIEM O NPABUIBHOCTU
MIPUMEHEHUSI METOJIOB UX PEIICHUS.

[Io BO3MOXHOCTH CaMOCTOSITEIBHO JOBOJUTH PEIICHHE MpelaraéMbIX 3aaad o
OKOHYaTEIbHOTO UTOTA.

B KOHIIE TPaKTUYECKOTO 3aHATUS MIPU HEOOXOIUMOCTH BBISCHUTH y TMPEMOJIaBaTess
HESICHBIE BOIIPOCHI.

OcHOBHBIE Pe3yJIbTAaThl BHIIOJHEHUS pa00OThl HEOOXOAUMO pacredararTh.

3. Yka3zaHus [Uisl BBIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobmtonate  TpeOOBaHMS TEXHMKM O€30MACHOCTH, JJIg YEero MpociyllaTh
HEO0OXOIMMBIE PA3bsICHEHUSI O MMPABWIIBHOCTH MOBEACHUS B JIAOOPaTOPUH.

[lepen BhIMONTHEHHEM JTAOOPATOPHON PaOOTHI TPOBECTH CAMOCTOSITENILHO TOJITOTOBKY
K paboTe U3yuynB OCHOBHBIE TEOPETUUYECKUE TIOJIOKEHHUS, 3HAHNUE KOTOPHIX HEOOXOAMMO IS
OCMBICTIEHHOTO BBITIOJTHEHUS PaOOTHI.

B mporecce BeimosHEHUsT pabOTHI CIIEAYET MOCTOSTHHO OOIIATHCS C MPENo aBaTesIeM,
HE JOIyCKas M0 BO3MO>KHOCTHU HENPABUJIbHBIX JIEMCTBUM.

OcHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00XOIMMO 3a(h)MKCUPOBATH B TUCBMEHHOM BHJIE.

[Ipu cmaue 3avera mo paboTe MOATOTOBUTH OTYET O MPOJAETAHHON paboTe, rie
JIOJIKHBI OBITH OTPAKEHBI OCHOBHBIC PE3YJIBTATHI M BHIBOIBI.

4.Yxa3zaHusi 1J1s1 BHITIOJIHEHUS CAMOCTOSITEIBHON PabOTHI

[Tonyunuts y mnpenojaBaTendsi 3aJlaHUE W CIHCOK PEKOMEHJOBAHHOW JUTEPaTypHI.
N3ydeHne TeopeTHueCKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTH CAMOCTOSITEIBHO,
HO TP 3aTPyAHEHUSX oOpaliarhcs K nmpenoaaBaTesto. [loaroToBuTh MUCbMEHHBIA OTYET O



npojenaHHo pabore. Ilpu BbIMONHEHUM (POHTANBHBIX 33JaHUN 1O YCMOTPEHUIO
npenojaBaressi padoTa MOXKET ObITh OllEHeHa 0€3 MUCbMEHHOI0 OTYETa Ha OCHOBE OTBETOB
Ha KOHTPOJBHBIE BOMPOCHI, TMPH YCIOBUU AKTUBHOW CaMOCTOSITENIBHOW pabOTHI.
[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyeckue peKoOMeHIalUM JJIs IpenoaaBareJiei

1. Yka3zanus 11 npoBeAeHUs JICKIUN

Ha mepBoii BBOIHOM JIeKIIMK clenaTh OO 0030p coAepx aHus Kypca U OTMETUTh
HOBBIE METOJBI M MOJXOJbl K PELICHHUIO 33Ja4, PacCMAaTPUBAEMBIX B Kypce, TOBECTH O
CTYJIEHTOB TpeOOBaHUs Kadeapbl, OTBETUTh Ha BOMpPOCHl. [Ipy MOATOTOBKE K JEKIMOHHBIM
3aHATUSAM HEOOXOJMMO NPOJayMaTh IJIAaH €ro MPOBEACHHS, COACp>KaHUE BCTYIMUTEIHHOM,
OCHOBHOM M 3aKJIIOYUTEIBHOW YAaCTH JIEKIMH, O3HAKOMHUTHCS C HOBUHKAMH Yy4eOHOU U
METOJUYECKON JTUTEpaTyphl, MyOTUKAIIUAMH IEPUOANIYECKON TIeYaTH MO TEME JICKIIMOHHOTO
3aHATHS. YTOYHUTH IUIAH MPOBEACHUS MPAKTUUECKOTO 3aHATHS MO Teme Jiekiuu. [lepen
U3JI0)KEHUEM TEKYIIEro JIEKIMOHHOTO Marepuaia HalOMHHUTb OO0 OCHOBHBIX HWTOTaX,
JOCTUTHYTBIX Ha NOpenpaymmx Jeknusx. C 3ToH Lenabl0 3al1aTh HECKOJIBKO BOIIPOCOB
ayJIMTOPUH U OCYIIIECTBUTH BHIOOPOYHBIM KOHTPOJIb 3HAHUS CTYICHTOB.

B xozae JNeKIMOHHOrO 3aHATHUSA MpernojaBaTeldb JOHKEH Ha3BaTh TeMmy, y4eOHbIe
BOIIPOCHI, 03HAKOMUTH CTYJEHTOB C NMEPEYHEM OCHOBHOM M JOMOJHUTENBHOUN JIUTEPATypPhI
o teme 3aHATHs. PackpeiBasi copep:kaHue y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAaHUE
CTyICHTOB Ha OCHOBHBIX KaTEropusiX, SIBJICHUAX M Tpolieccax, OCOOEHHOCTAX HUX
MpOTeKaHusl. PacKpbIBaTh CYIIHOCTh M COJIEPYKAHUE PA3IMUYHBIX TOUYEK 3PEHUS U HAYUYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Crnenyer apryMeHTUpPOBAaHO OOOCHOBAaTh COOCTBEHHYIO IO3UIUIO 110 CIHOPHBIM
TEOpEeTUYECKUM BompocaM. [IpuBoauTh mpumMepbl. 3aiaBaTh MO XOAYy HU3JIOKEHUS
JEKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOIPOCHl U CAMOMY JaBaTh Ha HHUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMU MBICIUTEIBHON JEATeIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHMMaHUs M HMHTEpeca K Marepuaiy JEeKUUU, ee colepkanuto. lIpemogaBarens A0mKeH
PYKOBOIUTH pabOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuaia,
MOAYEPKUBATH HEOOXOIUMOCTh OTPAKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUHN U3ydaeMoun
TEeMbI, 0CO0O0 BBIICIAS, KaTEropualdbHBIA ammapar. B 3akmiouuTenbHOW YacTU JICKIUH
HE00X0IMMO C(HOPMYIMPOBATH OOITHE BBIBOABI IO TEME, PACKPHIBAIOIINE COJICPIKAHUE BCEX
BOIIPOCOB, TTOCTABJICHHBIX B JICKIIUU. OOBSIBUTH TIJIaH OYEPETHOTO MPAKTUYECKOTO 3aHSITHS,
JaTh KpPaTKUE PEKOMEHJALUHU MO IOJTOTOBKE CTYJACHTOB K MPAKTUYECKOMY 3aHSTHUIO.
OnpenenuTs MECTO U BpeMsl KOHCYJBTAIlUU CTYJEHTaM, IMOXEJIaBIIUM BBICTYIIUTh Ha
MPaKTUYECKOM 3aHITHH C TOKJIagamMu U pedeparamu.

Ha nocnenneit nekuuu yAaenutb BpeMs Juisi 0030pa Hanboliee BaXKHBIX MOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 715l IPOBEJCHUS MPAKTUYECKUX 3aHATHI

UeTtko 0003HAUWUTH TeMy MpakTuueckoro 3aHsAThs. OOCYIuTh OCHOBHBIC TMOHSATHUSA,
CBSI3aHHbBIEC C TEMOM MPAKTUYECKOT0 3aHsTUsA. B mpolecce pelenus 3a/1a4 BECTU JUCKYCCHUIO
CO CTYIEHTaMH O TMPABUIBHOCTH TMPUMEHEHUs] TEOpeTHYeCKuX 3HaHuh. OTMeuarth



CTYJEHTOB, Haubojiee aKTHBHO YYacTBYIOIIMX B PEIICHUU 3aJad U AUCKyccusax. B koHIe
IPAaKTUYECKOT0 3aHATHUS 3a7aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Ui IpOBEICHUS J1aOOPATOPHBIX 3aHATHII.

CoOmonaTh TpeOOBaHUS TEXHUKM OE30IIaCHOCTH M IMPOBOAUTH HEOOXOIUMBIE
pa3bsCHEHHs] O TMPaBWIBHOCTU TMOBeAeHUS B Jaboparopun. Ilepen BeImonHEHHEM
nabopatopHoit pabOTHI MPOBEPUTH CTENEHb TOTOBHOCTU CTY/ACHTOB, HAIIOMHUTH U OOCYAUTH
OCHOBHBIE TEOPETUYECKUE MOJIOKEHHS, 3HAHUE KOTOPBIX HEOOXOAUMO JJII OCMBICIEHHOTO
BBINOJIHEHUs paboT. B mpouecce BHINOIHEHUS pabOThI CIENYET MOCTOSHHO OOIIATHCSA CO
CTYJAEHTaMM, HE JOINyCKas IO BO3MOYKHOCTH HMX HENpPaBUJIbHBIX JeicTBUil. TpeOoBarts,
YTOOBl OCHOBHBIE PE3YJbTaThl 3KCIEPUMEHTOB ObUIM 3a(pUKCHUpPOBaHBI CTYyJACHTAaMU B
nucbMeHHOM Buje. [Ipu npueme 3aueta no pabote TpeOOBATh OTYET O MPOAEIAHHON padoTe,
/i€ JOJDKHBI ObITh OTPa)KEHbl OCHOBHBIE PE3YNIbTAThl U BHIBOJIBI.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSITENBLHOU padOThI CTYIEHTOB

[To ycMOTpeHHIO penojaBarTess 3aJJaHue Ha CaMOCTOATENbHYI0 paboTy MOXET ObITh
WHIUBUyAIbHBIM WIH (PpoHTaNbHBIM. [Ipy HMCIONB30BaHUM WHIMBUIYAIBHBIX 3aJaHHM
TpeOOBaTh OT CTYJEHTa NMHUCBMEHHBIM OTYET O MpojenaHHoi pabore. Ilpu npumeHeHun
(GpOHTaNbHBIX 33aJaHUIl BECTU KOJJICKTUBHBIE OOCYKJIEHHUS CO CTYJEHTaMU OCHOBHBIX
TEOPETHYECKUX TOJIOKEHUN.

C uenpl0 KOHTPOJISI KAuecTBA BBIMOJHEHHSI CAMOCTOSITENIBHOW paboOThl TpeOOBaTh
WHJIUBUyaJIbHBIE OTYETHl (JOIMYCTUMO BMECTO IHCbMEHHOIO OT4Y€Ta [PUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJBHBIE BOIIPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOHM 00Opa3oBaTEIbHOM MPOTPaMMBbI IO HANPABJICHUIO MOJATOTOBKHU
18.03.01 «Xumuueckas TEXHOJIOTHSD.

Pabouyro nmporpamMmmy coctaBuil ( %& nouent, 3yoosa H.I'.

PerieHseHT " noueHT, ['epacumosa B.M.
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[Tporpamma ogob6pena Ha 3acenanun Y MKH 18.03.01 «XumMuueckasi TEXHOJOTHS» OT
15.11.2021 roga, mpotokomn Ne 2.
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[Ipencenarens yueOHO-METOMYECKON KOMUCCUM v Yepuosa H.M



