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Henun wu3ydyeHusi AUCHMILVIMHBI : (OPMUPOBAHHE Yy CTYICHTOB, OOYYaOIIUXCS IO

HaIpaBJICHUIO «[lemarornueckoe oOpazoBanue», mnpoduiab «buonorus - Xumusa»

MPEJICTABICHUA O PEAIbHOM CBSI3UM XMMHH C TPOOJIEMaMH B MOTPEOHOCTSIMU COBPEMEHHOTO

0011ecTBa 1 KOHKPETHOTO YEJIOBEKa, MOATOTOBKA OYAYIIMX YYUTEICH XUMHH K

nepejaaue IIKOJIbHUKAM HAaBBIKOB TIpUMEHEHUs (yHIaMEHTaIbHbIC 3aKOHOB XHMHH,

XUMHYECKUX METOJOB U XMMHUYECKUX BEIIECTB B YCIOBUSX IMPOMBIIUIEHHOCTH, CEJIbCKOIO

XO3SIMCTBA WJIM JPYrod XO3AWCTBEHHOW JEATENBHOCTH B IPOLECCE MPENOAABAHUS XUMUU B

IIKOJIE.

3amaun:

® [I0Ka3aTh MPAKTUYECKHUE PE3YJbTAaThl UCIIOIB30BAHUSI XUMUUYECKHUX 3aKOHOB, IPUHIIMIIOB,
HKCIIEPUMEHTAJIbHBIX METO/IOB, TEXHOJOTUYECKUX MPUEMOB, a TaKXKE XUMHUYECKHUX
MIPOJIYKTOB B PA3IMYHBIX 00JIACTAX YIKOHOMHKHU U COIMAIBHO-OBITOBON c(ephl;

® [POJEMOHCTPUPOBATH BO3MOXKHOCTH IMOBBIIICHHUS SKOHOMHYECKOH 3(PPeKkTUBHOCTH U
OKOJIOTMYECKON  O€30MacHOCTH  MPOMBIIIICHHOTO M CEIhCKOXO3SHCTBEHHOTO
MPOU3BOACTBA HA OCHOBE IPUMEHEHUSI XUMUYECKUX 3HAHUH;

e chopmupoBaTh MPAKTUYECKHE HABBIKM MPOBEACHUS JIA0OPATOPHOTO XUMHUYECKOTO
AKCIIEPUMEHTA, CBSI3aHHOTO C TIPUKJIAHBIMU aCTIEKTaMU XUMHUH;

® BBHIIBUTH POJIb XMMHUH B PCIICHHHM MPOOJIEM OOCCIICUYCHHS YeIOBEUYCCTBA DHEPrUeh W
MPOJYKTaMHU MMUTAHMUS.

1. Mecto aucuunimusl B cTpykrype OINOII:

2.1. YueOHasi OUCHUIUIMHA OTHOCUTCS K YacTU MHpOTrpamMMmbl, (GOPMUPYEMOH y4aCTHHUKAMU
00pa3oBaTebHBIX OTHOIICHHI

2.2. JInsg w3ydeHHs NaHHOW Yy4eOHOH JUCUUILUIMHBI HEOOXOJMMBI 3HAHMS, YMCHUS W HABBIKH,
dbopMupyeMble TPEANISCTBYIOMUMH AUCIUIUIMHAMHU: AHamuTH4ecKas Xumusi, OpraHnudeckas
XUMHS

2.3. [lepeuenp mOCIEAYOMNX YYEOHBIX TUCHUIUIMH, JII KOTOPBIX HEOOXOJWMBI 3HAHWUS,

YMEHHUsI U HaBBIKU, GOpMUpPYEMbIC JTaHHON yuyeOHON AMCUUILIIMHON: buoxumus

I11. TpeOoBaHusi K pe3yJbTaTaM OCBOEHUSI IMCHUIIMHBI:
[lepeueHp mIaHUpPyEMBIX PE3yJIbTATOB 00YUYEHHUS MO AUCHUILIIMHE (MOYIIIO),
COOTHECEHHBIX C MHJUKATOPaMH JIOCTHKEHUS KOMITETEHIINH

Komnerenuuns HNupnkaropsi

KOMIIeTeHIMH

PesynbTaThl 00y4eHus

IIK-1 Cnocoben
oceausamos u

NJK-1.1. Ananusupyet u
IPaMOTHO U3JIaraeT

3HACT: OCHOBHBIC HAITPABJICHUA
IMPAKTUYCCKOI'0O IPUMCHCHUS

UCNONb306aMb 0a30BbI€ IPEIMETHBIE (yH1TaMEHTaJIbHBIX 3aKOHOB XUMHH;
bazoevle HayuHO- Hay4YHO-TEOPETUYECKHE YMEET: IIJIaHUPOBATh UCIOIb30BAHUE
meopemuyecKue npezcTaBieHus 0o OCHOB XMMMH IIpH NPENOJaBaHUU XUMHUU B
3HAHUA U U3y4aeMbIX O0OBEKTaX, LIKOJIE;

npakmuyecKue npoueccax U sIBJICHUSIX. BJIaJIeeT: HaBbIKAMU pa3pabOTKH yueOHbBIX
VMeHUs no 3a/laHuH C LIETIBI0 Pa3BUTHUS O0yUaroIXcs
npeomemy 6 B yueOHOI 1 BHEYUEeOHOH eATEIIbHOCTH.
npogheccuonanvrou

oesmensHoCmu NJIK-1.2. leMOHCTpUPYET | 3HAET: OCHOBHBIE NPABUJIA TEXHUKHU

CrelUaIbHbIE YMEHHS
MIPOBEICHUS] XUMHUECKOTO
1 OMOJIOTHYECKOTO
HCCIIeIOBAHUS
(9KCTIepuMEHTa) U

0€30MMacHOCTH MPH MPOBEIECHUN
XUMHUYECKOT0 3KCIIEPHUMEHTA.

ymeeT: o0pabaTsiBaTh TEOPETHIECKUE U
9KCHEPUMEHTAIbHbIE JaHHbIE, TIPUMEHSITh
OCHOBHBIC 3aKOHBI U ME€TOAbI XUMHUHU K




HCIIOJIb3YET B CBOECH
Meaarorn4ecKom
JIeATEIbHOCTH.

I/II[K NK1.3

[Tnanupyer ydueOHbIE
3aHSTHS HA OCHOBE
nuddepeHnranm B
00y4eHUHU. YUUTHIBACT
TpeOOBaHUS K
COOJIIOICHUIO TEXHUKHU
0e30macHOCTH.
Hcnonb3yeT COBpeMEHHbIE
METO/IbI, IEAArOTUYECKYIO
TEXHHUKY U
o0Opa3oBarebHbIe
TEXHOJIOTHH, BKJIIOYast
uH(pOpMaAIIMOHHBIE JIJIS
peanuzanuu
KOMIIETEHTHOCTHOTO
MOJIX0/1a.

U3y4YCHUIO OOBEKTOB B OKPY’KAIOIIEH
cpene

BJIQICET: METOAaMH MTOJYyYCHUS U
00paboTKK HAY4YHOH HH(pOpMAIHH,
INPUHIMIIAMU OPTaHU3alMy ¥ IPOBEICHUS
UCCIIEI0BATENBCKON PabOTHI

3HAET: OCHOBHBIE COBPEMEHHBIE METObI
IpenoiaBaHusl XMMHH, N1€Jaroru4ecKyro
TEXHUKY U 00pa30BaTeIbHbIC TEXHOJIOTHUH.
yYMeEeT: IOHOCHUTH JI0 00y4aroImuxcs
0a30BbIe IPEIMETHBIC HAYYHO-
TEOPETUYECKHUE NPEACTABICHUS 10 XUMUHU
U ee MPUKJIAJIHBIX acTeKTax.

BJIaJICET: HAaBBIKAMU CAMOCTOSTENIbHON
paboThI ¢ XUMUYECKOH JIUTepaTypoil
(yueOHoi1, yaeOHO-METOIUYECKOH,
Hay4YHOH).

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O0beM IMCUMILVIMHBI (MOAYJIs1) U BU/AbI Y4eOHOH padoThI

Buj yuyeonoii pa6oTni Bcero Cemectpbl
4yacoB /
7 8
3a4eTHBIX
€TMHHIL
AyauTOpHBIE 3aHATHS (BCEro) 180\5 62 64
B Tom uuce: - -
Jlexuun 64/1.7 32 32
[Tpaktuueckue 3anstus (I13)
Jlaboparopusie padboTs (JIP) 62/1.7 30 32
Kontpoms (KO) 54/1.5 54
Koncynbranuu 2 2
CamocrosiTesibHasi padoTa (Bcero) 50/1,4 40 10
Bun npomexyTo4HO# arTecTanuu (3a4er, 3K3aMeH) 3au. | Ok3.
KonrtakTHas paGora (Bcero) 180\5 60 |120
OO0mast TpyA0€MKOCTh qacel | 252 108 | 144
3a4eTHbIE €AUHULIEI | 8 3 5




4.2. Conep:xanue yueOHOro MaTepuasa JUCIHUILIHHbI

Paznen 1. Ilpeamer u 3agaum NPUKJIATHOH XUMMU. XHMHYECKOe MPOU3BOACTBO H PeCypcChl
miaHerbl. CoBpemenHble TpeboBanus k XII. Xumusauus 3HepreTuku

1.1. Benenue. Posb XuMum B )KM3HU COBPEMEHHOTO 00IIecTBa. XUMHU3AIMS SKOHOMUKH
U COIIMAIIbHO-OBITOBOM Cepsl

1.2. TIpoGiiema ChIpbEBBIX PECYPCOB B cOBpeMeHHOM Mupe. ChipheBasi 0a3a XUMHUYECKON
MPOMBIIUIEHHOCTU. Pecypchl U pallmoHaIbHOE UCIIOJIB30BAHUE CHIPbS.

1.3. HayuHO-TeXHHYECKHUI TIporpecc U mpoljiemMa d3HEPTruu. XUMHU3AIUs YHEPTeTUKHI

1.4. Boja u ee ucnoiab30BaHUE B XUMUYECKOM MPOMBIIITIEHHOCTH

1.5. CoBepIiieHCTBOBaHNE XUMUYECKOTO MPOU3BOICTBA C MO3UIMI CHCTEMHOTO MOAX0/1a.

Paznen 2. HayuHble 0CHOBBI XMMHUY€CKOT0 IIPOU3BO/ICTBA
2.1. ConeprkaHue U CTPYKTypa XUMUKO-TEXHOJIOTMYECKOTO MTPOLIECCa.
2.2. Ilpumenenne TepMoIMHAMUKU U KUHETUKHU B X TTI
2.3. ®a30Bble XapaKTEPUCTUKU XUMUKO-TEXHOJIOTMUYECKUX IIPOLIECCOB
2.4. Katanutudeckue npouecchl B XUMUYECKON MPOMBIIIIIEHHOCTH

Paznen 3. Paznea 3. [Ipouecchl n anmapaTbl XUMUYeCKON TEXHOJIOTHH.
3.1. Knaccugukanus XuMHUKO-TEXHOJIOTMYECKHUX IPOLIECCOB
3.2. Tunsl anmapaToB, MPUMEHIEMBIX B XUMHUYECKON TEXHOJIOTUN

Paznen 4. TexHNKO-IKOHOMHUYECKHE T0KA3aTeIH XHMUYECKOI0 IPON3BOCTBA
4.1. Texunueckue kpurepun dpdexruBHoctu XTI
4.2. TeXHOJOTMYECKUE KPUTEPUHU
4.3. DKOHOMHYECKHE U OpraHU3aIMOHHbIE KpUTEPUH OlleHKH P dexTuBHOCTH XI1.
4.4. MatepuayibHbIi OanaHc.
4.5. DHepreTu4yecKuii 6anaHc

Paznien 5. Bakueiine XUMHKO-TEXHOJIOTHYeCKHE IPOU3BOACTBA
5.1. IIpon3BoACTBO MUHEPATIBHBIX KUCIOT M aMMHUaKa
5.2. [Ipou3BoCTBO MUHEPAJIbHBIX Y100pEHUI
5.3. IIpon3BOACTBO CUITMKATHBIX MaTEPUAIIOB.
5.4. Xumunyeckas nepepaboTka TOIIUBA.
5.5. IIpon3BOACTBO MPOAYKTOB OPraHUYECKOIO CUHTE3a

Paznen 6. XumMu4YecKkue acCmeKThl pelIeHHsl MPOI0BOJLCTBEHHOW MPodJjeMbl. XUMHUS U
MeaMIUHA

6.1. XuMHS B CETLCKOM XO3SMCTBE.

6.2. XuMu3anus MUIEeBONH MPOMBIIITIEHHOCTH.

6.3. Xumus u co3/jaHue JIeKapCTBEHHBIX BEIIECTB.

Paznen 7. Xumuzauus cepsl ObiTa
7.1. Moronyie 1 CaHUTApHO-TUTHEHNYECKUE CPEACTBA. XUMHUS U KOCMETHKA.
7.2. O0mmue nmpaBuiia TEXHUKH 0€301aCHOCTH B OBITY.

Paznen 8. Xumuuyeckue 0CHOBBI CO3IaHUS U IKCILIYATAIUN MATEPUAJIOB.
8.1. Xumuueckre u GU3NUECKUE OCHOBBI U3YUEHUS, CO3TaHUS U SKCIUTyaTalluu
MaTepHaoB.
8.2 Knaccudukanust 0CHOBHBIX IPOMBIIIIEHHBIX MaTepraioB. Co3/1aHue HOBBIX
MaTepHaloB C 3aJaHHBIMA CBOWCTBAMH
8.3 INomumepHble MaTepuanbl. O0Ias XapaKTepUCTUKa, KIacCU(pHUKAIIHs, CBOUCTBA,
CIOCOOBI MOJTYUYEHUS



4.3. Paznenbl 1 TeMbl JUCUHUILIMH (MOXYJIei) M BUAbI 3aHATHI

Ne HaumenoBanue pa3zzena / Tembl Buabl yueOHo# padoThbl, BRIKOYAS OueHo4YHbIE ®opmupyemsbie | Bceero
/o CaMOCTOSITEILHYI0 PaGoTy 00y4aroIIuXxcs, cpeacTBa KOMIIETEHIHH (B
NPAKTHYECKYI0 MOATOTOBKY (IIPU HAJTUYHMHU) U (MHAUKATOPBI) | Yacax)
TPYA0EMKOCTH (B Yacax)
Jlexmun Mpakr. | Jla6. . | cpc
3aHATHS | 3aHATHSA
1 IIpenmer u 3amaun [1X. Xumuueckoe Ortuer no JIP, MUK nxi1-3 46
MPOU3BOICTBO M PECYPCHI IIIAHETHL. | 4 4 i 20 12 KOHTpOJIbHAS paboTa,
CoBpemeHnHnble TpeOoBanms k  XII. TECTUPOBAHUE
Xumunsauus sHepretukd. Bona B XI1
2 Hayunble 0CHOBBI XUMHUYECKOTO Ortuer no JIP, U Knk1.1-3 44
MIPOU3BOJICTBA 12 - 22 10 KOHTpOJIbHAsI paboTa,
TECTUPOBAHUE
3 [Iporeccr U anmapaTbl XUMUYECKOU 8 ) 4 8 KonTponbnast padora, | UAKnk1.1-3 24
TEXHOJIOTHH. TECTUPOBAHUE
4 TeXHNKO-3KOHOMHYECKHE TTOKa3aTeIIN 6 ) 6 8 Kontponsnas pabora, | MAKmk1.1-3 34
XUMHYECKOTO TTPOU3BOJICTBA TECTUPOBAHUE
5 Baxneiimme XuMuKo- 8 4 Ortuet no JIP, 36
TEXHOJIOTHYECKHUE TIPOU3BOJICTBA 24 KoHTpoJsibHas padota, | MAKpk1.1-2
TECTUPOBAHUE
6 XVMUYECKUE aCTIeKThI PEIICHUS 10 6 Ortuer 1o JIP, NKnk1.1-2 20
MPOJIOBOJIBCTBEHHON TIPOOIEMBI 4 KOHTpOJIbHAs paboTa,
TECTUPOBAHUE
7 Xumuzanus chepsl ObITa 10 8 Ortuer no JIP, U Knk1.1-2 22
4 KOHTpOJIbHas padora,
TECTUPOBAHUE
8 XuMH4eckre OCHOBEI CO3JaHUs U 10 6 Ortuet 1o JIP, HUAK ngra-2 24
IKCILTyaTallii MaTepUAIOB. 6 KOHTpOJIbHAas padora,
TECTUPOBAHUE
DK3aMeH, KOHTPOJIb 54
Hroro | 64 62 50 252




CnHcoK BO3MOJKHBIX TeM JIA0OPATOPHBIX padoT
1. Onpenenenue pa3IMYHbIX BUIOB )KECTKOCTH BOJAOMPOBOIHOM BOJIBI. M METO/IbI €€
CHIDKCHHS
2. OnpeneneHre OKUCIsIEMOCTH BOJAOIPOBOIHOM BO/IBI.
3. Onpenenenue coaepkanusi HOHOB ME/IU B BOJIE METOJIOM (DOTOKOJIOPUMETPHH
4, OnpeznenHe KOHLEHTPALUHU XJIOPUI-UOHOB ¥ AKTUBHOT'O XJIOPA B BOJOIIPOBOIHON BOJIE
5. Onpenenenre KOHIEHTPAIMN HOHOB KaJIbLIUs M MAarHUs B BOJIE METOJIOM
TPUIIOHOMETPUUYECKOTO TUTPOBAHUS
6. MozaenupoBaHue Ipoliecca MPOrU3BOACTBAa CEPHON KUCIOTHI B TAOOPAaTOPHBIX
YCIOBHSIX
7. MopenupoBaHue Ipoliecca MpOu3BOICTBA U3BECTH B JTA0OPATOPHBIX YCIOBUSX
8. MonenupoBanue npouecca KiacCu(hUKaluu TBEPAOTrO ChIITYUYEro ChIpbs 10 pa3Mepy
JaCTHI]
9. Bunel karanuza. Katanus B yClIOBHSIX XUMHUYECKOTO ITPOU3BO/CTBA
10. dakTOopsl, BIUSIOMINE HA CKOPOCTh XUMHUYECKON PEAKIINU
11. Ompenenenne KOHUEHTPALKUU XJIOPHIa HATPUS B BOJIE METOJIOM HOHOOOMEHHOI
xpomarorpaduun
12. Koppo3usi METaJIJIOB U METOIbI OOPBLOBI ¢ HEl
13. U3ydenue Gpu3NUECKUX U XUMHUYECKUX CBOMCTB yJOOPEHUI pa3IMyHBIX KIIACCOB.
14. IlonydyeHue cUIMKaTHbIE MAaTEpHAJIOB.
15. Ilonyuyenue mputa. Onpenenenye meao4YHOCTH U KOHIEHTPALU )KUPHBIX KUCIIOT B
Pa3IUYHBIX COPTAX MbLIA
16. [lomy4yeHue YUCTSIICH MaCTHI.
17. Onpenenenue coiepkaHust HUTPATOB B OBOILAX.
18. Pacio3HaBaHue mactMacc.
19 . Pacio3HaBaHe UCKYCCTBEHHBIX U CHHTETMYEUKHUX BOJIOKOH.
20. OmpenenieHue KUCIOTHOCTH MOJIOYHBIX TIPOIYKTOB M COJIEPKaHMsI Oellka B MOJIOKE

4.4. MeToanyeckue yKa3aHHUs M0 OPraHU3AIUH CAMOCTOSITEILHOI PadoThI CTYIE€HTOB
B pamkax u3y4aemol MUCHUILUIMHBI MpearaloTcs cieayrouiue (HopMbl CaMOCTOSTEIbHON
paboThI:

e VYueOHoe 3a/1aHHe - B TOPYUYEHUS TIPETIOIaBaTeNsl CTYICHTY, B KOTOPOM COJEPKUTCS
TpeOOBaHUE BBINMOJHUTH KaKHe-THOO ydeOHbIe (TEOpeTHMYECKHEe U MPAKTUYECKHUE)
neiictBus. Kpurepun OICHKH 1O KaKIOMY 3aJaHHIO TIPENoJaBareib BBICTABIISCT
JIOTIOJTHUTEIIBHO.

e Ortuer no JIP -odopmieHue ordera MO BBHINOJHEHHBIM JabOparopHBIM paboTam,
BKIIIOYAIONIETO (DOPMYTUPOBKY IIENM, MPOTOKONI MPOBEICHHBIX HAOIONCHUH,
ypaBHEHHUS MPOTEKAIOUIUX MIPH 3TOM XUMHUECKHUX PEAKIIHI U BHIBOJIBI.

o Ilouck marepuanioB B ceTu VHTepHeT M B OMOJIMOTEKe — TI0 TIpeIaracMon st
CPC Teme CTyIeHT OCYIIECTBISET TOUCK HAy49HOH ¥ Hay4YHO-TIOMYISPHON
uH(GOPMAITUH, OTHOCSIIEHCS K M3ydaeMOW TeMe, BKJIIOYas COBPEMEHHBIC BO33PCHHUS
CHEIHUAINCTOB B JIAHHOW 007acTH XMMHYECKOW HayKd, OMHCAHUE PA3IUYHBIX TOUEK
3peHUs Ha 3Ty MPOoOJIeMy ¢ 00s13aTeIbHBIMU CCHIITKAMH HAa UCTOYHHKH.

e CocraBjieHHe TpPe3eHTAIMII — TMOArOTOBKA TMPE3EHTAIlMH O KOHKPETHOW TeMe,
BKIItOYaroniel He menee 10 crmaiiioB ¢ WIUTFOCTPALUSAMU, CCHUIKH Ha HCIIOJIb3yeMbIe
UCTOYHUKH (HE MeHee 3-X).

e  YuyeOHoe 3ajaHUE - BU]] [IOPYYEHUS NIPENOAABATENS CTYIEHTY, B KOTOPOM COZIEPIKUTCS
TpeOOBaHUE BBINOJIHUTH KaKUe-THOO yueOHble (TEOpeTHYeCKHEe U IMPAKTUYECKHUE)
neiictBus. Kpurepun OLIEHKM MO KaXJIOMY 3aJaHMIO INPENOJaBaTeib BBICTABIISIET
JIOTIOJTHUTEIIBHO.

e Otuer - HaMMCaHUE OTYETA IO J'Ia60paT0pHBIM pa60TaM



e [louck marepuaioB B ceru HTepHeT M B OMOIMOTeKe — 10 IpeajaraeMou Jyist
CPC TeMe CTyIEeHT OCYHIECTBIISIET TOMCK COBPEMEHHBIX BO33PEHMI, ONMUCAHUNA TOYEK
3pEHMI pa3JINYHBIX aBTOPOB.
e CocraBJjieHHe Mpe3eHTaIHii — TTOATroTOBKa (aiiina nmpe3eHTanuu He Mmenee 10 ciaiigos
C WUTIOCTPALUSIMH, CChLIKAMU Ha UCIIOJIb3yeMble UCTOYHUKH (HE MeHee 3-X).
4.5. IlpumepHasi TeMAaTHKA KYPCOBBIX PadoT (MP0eKTOB) (MPH HATUYNH) YUCOHBIM IIAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padOT (MPOEKTOB).

V. YuebHo-MeTOoqHYecKOe U MHPOPMAIMOHHOE o0ecTiedeHne TUCHUIIHHBI &

a) OCHOBHasI JIUTepaTypa:

1. beckos, B. C. O6mas xumudeckas TexHosorus [ Tekct] : yueb. mist cTya. By30B, 00y4. 10
XUM.-T€XHOJIOT. HaIlp. MOATOTOBKY OakanaBpoB u auruiomup. crell. / B. C. beckos. - M. :
Axanemknura, 2006. - 453 c. : un. ; 22 cm. - (YueOHuK 11 By30B). - bubnuorp.: c. 446. - ISBN
5-94628-149-6 : (22 3k3.)

2. Coxkounos, P. C. Xumuueckas TexHosorus [ Tekcr] : yauedHoe nocoodue: B 2 1./ P. C. CokosoB.
- M. : BIAJIOC, 2003. - ISBN 5-691-00355-0.T. I : Xumuueckoe mpou3BOICTBO B
aHTPONOTeHHOU AesTenbHOCTU. OCHOBHBIE BOMPOCH XUMUYECKO# TexHomoruu. [IponsBoacTso
HEOPraHMYECKUX BEIIECTB : yuebHoe nocodue. - 2003. - 368 c. - (YuebHOE mocoOue sl By30B).
- ISBN 5-691-00356-9 : (31 ak3.)

3. Cokomnos, P. C. Xumuueckas Texnosorus [ Tekct] : yaeoHOe mocooue: B 2 T. / P. C. Cokoos.
- M. : BJIAJIOC, 2003. - ISBN 5-691-00355-0.T. II : Merannyprudyeckue npoueccsl.
[TepepaboTka XUMHUYECKOTO TOTUTMBA. [IpON3BOACTBO OPraHUYECKHUX BEIIECTB U MOTMMEPHBIX
MaTepuaios : yueoHoe mocodue. - 2003. - 448 c. - (YueOHoe nmocobue ams By30B). - ISBN 5-691-
00357-7: (30 3K3.)

4. Ipuknaanas xumus [DIEeKTPOHHBIN pecypc] : yueb.-meroa. mocodue / coct.: E. E. MctomuHa,
W. T. Escradnena. - OBK. - Upkyrck : Actipunt, 2022. - 79 c. - Pexum nocryna: 43
"bubnuorex". - Heorpanuu. noctym. - ISBN 978-5-6048432-4-6 :

0) 10MOJIHUTE/IbHAS JIUTepaTypa:

1. Kporoga, U. B. Ilpuknannas xumus [ DIeKTpOHHBIN pecypc] : yuebHoe nocodbue / 1. B.
Kpotoga. - DnekTpoH. TekcToBbie naH. - Kpacuosipck : COVY, 2020. - 148 c. - Pexxum nocrymna:
https://e.lanbook.com/book/157660,https://e.lanbook.com/img/cover/book/157660.jpg. - OBC
"Jlawp". - Heorpaamu. moctym. - ISBN 978-5-7638-4215-9 :

2. TumoxuH, b. B. Ilpuknannas xumus [Tekcr] : yueb.-metoa. nocodue / b. B. Tumoxus, B. JI.
Muxaiinenko ; per.: B. H. Kmxknsies, A. A. Ky3nenona ; pkyrckuii roc. yH-T, XUM. dax. - 2-¢
U311, uctp. u aon. - Upkyrck : U3a-so UT'Y, 2012. - 107 c. : ui. ; 20 cm. - bubauorp.: ¢. 107. -
ISBN 978-5-9624-0675-6 : Bcero 21

3. AbanonuH, b. E.. OcHOBBI xuMH4eckux mpou3BoAcTB [Teker] : yue6. mocobue / b. E.
Abanonun, 1. M. Ky3nenosa, X. D. Xapnamnuau. - M. : Xumus, 2001. - 472 c. : un. - ISBN 5-
7245-1052-9 : (5 2K3.) Bcero 5+

4. AbanonuH B.E., Ky3znenosa .M., Xapnamnuau X.O. 30paHHble r1aBbl XUMHUYECKOM
texnonoruu, Kazanp,2002.. Bcero 5+

5. bonnapenko, I'ennanuit 'epmanosuy. Marepuanosenenue [Teker] : yueOnuk /I, T
Bonpapenko. - M. : Beicm. mik., 2007. - ISBN 978-5-06-005566-5 : (20 2k3.)

B) IPOrpaMMHoOe o0ecrie4eHue:

Kommerotepubie nporpammbl Banker u AST-Test (pa3paboTka TeCTOB);

Microsoft PowerPoint 2010 (co3nanue mpe3eHTaIuii);

Microsoft Excel 2010 (pacueTbl, 00paboTKa pe3yJIbTaTOB SIKCIICPHMEHTOR);

Microsoft Word (nanucanue oT4eToB, KOHTPOJIBHBIX padoT).

r) 60a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBBIE CHCTEMBbI:

1. rccnews.ru/Rus/NT/ - HoBocTH 10 HCIIONIb30BAHUIO JOCTHIKEHHI XUMHUHU B Pa3IMYHBIX
00JacTsX *HU3HU U IPOU3BOJICTBA



2. school-collection.edu.ru/e-learn/hij/- Enunast koyutekuus nudpoBbIx 00pa3oBaTeIbHBIX
PECYPCOB MO0 XUMUHU

3. wsyachina.narod.ru/chemistry/ - mopTain >KxypHaJbHBIX CTATEH MO UCTIOIB30BAHUIO XUMHH B
OBITY

4. www.chemport.ru/ - moprai, MOCBAIIECHHBIH MPAKTHYECKOMY IIPUMEHCHHUIO XUMHH B HaIlIei
KHU3HU

5. www.enwl.net.ru/?q=taxonomy/term/42 - Dxosnoruueckas ceTh: OI0JUIETCHb XUMUS U ITPaBa
Yenoseka . OTxo/pl. 3arps3HeHusi. XumMuueckas 6€30MacHOCTh

6. www.hij.ru/ - Xypnan «Xumus v xKu3Hb- 21 BeK»

7. www.informnauka.ru/techno/ - UndopmHayka. TexHOIOTHH 110 CO3HAHUIO JIEKAPCTBEHHBIX
CPEICTB.

8. www.istu.edu/technopark/unpc/chemistry.html - HAJI "XuMus 1 TEXHOIOTHsE HOBBIX
nekapcts" - UI'TY

9. www.schoolchemistry.by.ru/stati/xvbml/xvbml.htm - moprain skypHanbHBIX CTaTEH U KHUT
[0 IPUMEHCHUIO XMMHUHU B OBITY U IO CO3JIaHUIO JIEKAPCTBEHHBIX MTPETIAapaToB.

10. www.xumuk.ru/toxicchem/ - Tokcudeckas Xumus

11. www.xumuk.ru/lekenc/ - nexapcTBeHHBIE Iepenaparhl

12. www.bio.pu.ru — caiit Cankr-IleTepOyprckoro rocy1apcTBEHHOTO YHUBEPCHTETA

13. www.chem.msu.su/rus — caiit xumudeckoro ¢axyiabrera MI'Y

14. www.chemport.ru — XuMu4YecKuii cait

15. www.issep.rssi.ru — caiit CopocoBCKOro 00pa3oBaTe/IbHOTO XKypHaa

16. www.students.chemport.ru — caiiT cTy1eHTOB-XMMHKOB

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. ITomemenust u 00opy10BaHue

[Tomemenuss —  ydeOHBIE ayIUTOPUM A TPOBEIACHUS  y4eOHBIX  3aHATHUH,
npexycMoTpeHHbIX yaeOHbsM TuranoM OITOIT BO 6akanaBpuara, ocHameHbl 000py0BaHUEM U
TEXHUYECKUMHU CpeACcTBaMu oOyuyeHMs: ayauTopust Ha 70 MeCT, OCHAILEHHas HWHTEPaKTUBHOMN
nockoi Smart Board.

[ToMemienust A caMOCTOSITENBHONW PabOThl O0YYArOIIMXCS OCHAIIEHbl KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUsl K ceTu «MHTepHeT» M obecrneyeHueM J0CTyna B
3JIEKTPOHHYIO HHPOPMALMOHHO-00pa3oBarenbHyto cpeny PI'BOY BO «UT'Y».

OobopynoBanue

Xumunueckasi maboparopust Ha 15 MecT, YKOMIUIEKTOBAHHAs CIELMATU3UPOBAHHON MeOenbo U
71a00paTOPHBIM 000pPYIOBAaHMEM: BBITSKHBIC IIKa(bl, IVIMTKU J1a0OpaTopHble (2 IUT.), BOJSHBIE
Oanu, BoasHbie Oanu, mydenbnas neur CHOJI, pedpakromerp, BogoHarpearens Ballu, Bechr
«Acculad VIC-300d3», HarpeBarteib KpyrJI0JA0OHHBIX KOO, TOCKA JJIsl CYIIKH ITOCY/IbI.

Texnuueckue cpeacTBa 00y4eHuUs

KommnbrorepHas Texnuka, nojkioueHHas K cetu «Muteprer» ¢ obmum noctynmom B DUOC
ury

JleMOHCTpanMoOHHOE 000pyIOBaHHE, YIeOHO-HATIISTHBIE TOCOOMS, XUMHIUECKas ITOCya,
XUMHUYECKHE PEAKTUBBI.

6.2. J/IueH3MOHHOE M MPOrpaMMHoe o0ecrevyeHne
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;
Kaspersky AV; MS Office 2007; Peazip


http://www.bio.pu.ru/
http://www.chem.msu.su/rus
http://www.chemport.ru/books/index.php?id=16
http://www.issep.rssi.ru/
http://www.students.chemport.ru/

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOT' U
B o0pa3zoBaTenbHOM mpolecce HCHOIb3YIOTCS AaKTHBHBIE W HHTEPAKTUBHBIE (OPMBI
(KOMIIBIOTEPHBIE CUMYJISIIIUM, JAEJOBbIE M POJIEBBIE HUIPBI, Pa300p KOHKPETHBIX CHUTYalUH,
TPEHUHIU, TPYNNOBbIE JAMCKYCCHM), B TOM 4MCJI€ JUCTAHIMOHHbIE O0Opa3oBaTElIbHbIE
TEXHOJIOTUHM, HCIOJNb3yeMblE TMPH peaTu3allMyd  Pa3IUYHBIX BHJIOB y4eOHOW paboThI,
pasBUBaroOIIKe y 00y4JaroIIMXCsl HABBIKOB KOMaH/AHOM paboThl, MEXXJIMYHOCTHOM KOMMYHUKALIUY,
NPUHATHS PEILICHHUH, TUACPCKUX Ka4ecTB U (POPMUPYIOIINE KOMIIETECHIIHH.

VII1.OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXKYTOUYHOM ATTECTAIIAM

8.1. OneHoYHbBIE CPeACTBA ISl MPOBEAEHUS TEKYLEr0o KOHTPOJISl yCIIeBAeMOCTH

OO0pa3zelr TeCTOBBIX 3aIaHHI
Tema: CuiIMKaThl U UX TPUMEHEHUE
1. VYcraHoBHTE COOTBETCTBUE MEXKIY MOHSTHUSIMHU, PACIIONIOKEHHBIMH B IBYX CTOJIOMKAX:

a) KpacHBI KUpIuy, ) IOpUCTasi KepaMHuKa

6) dapdop, 3) CIIEKIIasCs KepaMUKa

B) IMHAC, 1) KUCJIbIE OTHEYIIOPBI

I') IaMOT, K) YHUBEpCaJlbHbI€ OTHEYIIOPbI

1) IOPTIaHA-LIEMEHT, J) TUAPABIMYECKUN BSDKYLLIUN MaTepual
€) IuIc M) BO3YIIHBIM BSKYLIMH MaTepra

2. YCTaHOBUTE COOTBETCTBHE MCKAY Ha3BAHUAMU CUIJIMKATHBIX MaTCPHAJIOB U BUAAMU
CBhIPpbs, U3 KOTOPBIX OHU U3TOTaBJIMBAIOTCA:

A) CUIIMKATHBIA KUPIIUY ’K) KBapILUT

b) xpacHblil Kupnuy 3) IJIMHA, TIECOK

B) uzBecth 1) U3BECTHSK

I') oxoHHOE CTEKIIO K) COJla, U3BECTHSK, IIECOK

Tewma: [Ipon3BOACTBO CEPHON KHCIIOTHI
1. Kakas u3 Kuciot umeer HanboJiee HU3Ky ce0€CTOMMOCTh?
(A) cepnasi; (b) azotnas; (B) ykcycnas; (I') onennosas; (/1) consiHast.

2. Kaxkoii BuJI ChIpbst 1aeT HauboJiee JEIIEBYI0 CEPHYIO KUCTOTY?
(A) cepnnriit komuenan; (b) cepoBomopon; (B) cepa; (I') cynbduasl nBeTHBIX MeTauioB; (/1)
docdorurc.

3. Kakas U3 KucioT mpou3BOAUTCSA B HAUOOJBIINUX KOTUYECTBAX ?
(A) cepnas; (b) azotnas; (B) comsnas; (I') ykcycnast; ([1) onennoBast.

4. Kaxoii BUJI ChIpbsl HE UMEET OTHOIIEHHUS K IPOU3BOJICTBY CEPHON KUCIIOTHI ?
(A) mupur; (B) cepa; (B) raser usetnoit metamnypruu; (I') cunres-rassr; (1) cepoBomopo.

5. Kaxkoif Tun neuu 111 00kura KoryenaHa Hanbosee Ipou3BOIUTENECH U IEPCIIEKTUBEH ?
(A) nonounas neus BX3; (b) meus nbuteBunHoro ooxkura; (B) neus ¢ kunsmum cioem; (I)
LIMKJIOHHA [1€Yb C IJIaBJICHUEM Orapka.

6. K xakoMy Tuny peakuuii OTHOCUTCS OOKUT KoryenaHa?
(A) mpocrasi, reTeporeHHas, 3K30TepMuieckas, karanutuaeckas; (b) crmoxkHas, rereporensas,
HEeKaTaJIUTHYecKast, K30TepMuueckas; B) oOpaTtumasi, roMOreHHas1, 3K30TepMUYecKas,
Hekatanutuueckas; (I')) obpaTumas, reTeporeHHas, 3K30TepMHUUYECcKas, HeKaTUTHYeCKasl.



7. K xakoMy TUITy peakifii OTHOCUTCSI OKUCIIEHUE CEPHUCTOIO raza 0 CEPHOI0
anrunpuaa’?
(A) mpocrasi, reTeporeHHas, 3K30TepMuUecKas, kataiurudeckas; (b) cioxHnas, rereporensas,
HeKaTaJIMTHYeCcKas, sk3oTepmuyieckas; (B) HeoOparumasi, rereporeHHas, SK30TepMHIECKas,
Hekaranutuueckas; (I') HeoOpaTumas, roMOTeHHas, SHI0TepMIYecKas, karanuruaeckas; (1)
oOpaTuMmasi, reTeporeHHas, IK30TepMUYECKasi, KaTAIUTHIECKasl.

8. K xakomy TuIy peakuuil OTHOCUTCS CTa/ius NOIJIOEHHsI CEpHOTo aHruapuaa?
(A) mpocrasi, reTeporeHHas, 3K30TepMUUecKas, kKataiutudeckas; (b) cioxHnas, rereporensas,
HeKaTaJIUTHU4ecKasi, sK30Tepmuueckas; (B) HeoOpaTumasi, roMoreHHasi, SHI0TepMHUECKasl,
katanmtuaeckas; (I') oOparumasi, rereporenHasi, S9K30TepMUYeCcKasi, HeKaTaTUTHIECKasl.

9. Kakoll kaTtanm3aTrop MCIOJIB3YETCd B KOHTAaKTHOM ammnapare s OKHUCICHUU
CEpHUCTOTO raza?

(A) CB/; (b) BAB; (B) xene3o; (I') nukens; (/1) nnatuna; (E) Tpuokcug xpoma.

10. Kakoe u3 yciioBHi1 HEOIAronpusTHO CKa3bIBACTCS HA CTAMH 00XKHUTra Koadeaana’?
(A) uamenbuenue komuenana; (b) oboramenue Bo3ayxa kucnopoaom; (B) nHTencuBHoe
nepememnBanue; (I') armomepanus konuenana; (/1) nossienue remneparypsl 10 800 rpagycos
Lenbcus.

11. Kakue TeXHOJOrMUeCKUE MPUHLUIIBI UCTIONIB3YIOTCS Ha CTaJUM KOHTAKTUPOBAHUS?
(A) npunuun npsimortoka; (b) npuniun nporusotoka; (B) npunuun Jle Hlarense; (I') npuniun
KOMIIJIEKCHOT'O MCIIOJIb30BaHMs ChIpbs; (/1) MpUHIUI LUPKYISILIUM.

12. Kakoe coueTaHue TepMOJUHAMUYECKUX TAPAMETPOB B PEaKIUN OKHCICHUS
CEpPHHUCTOrO raza?
(A)AH>0,AS>0; (b)) AH<0,AS>0; (B)AH<0,AS<0; (I') AH> 0, AS=0; (JI) AH <0, AS
=0.

13. Yto Takoe oneym?
(A) KOHLIECHTPUPOBAHHBIN PacTBOP cepHOM KUCIOTHI; (B) KOHLIEHTpUPOBaHHBIN PacTBOP a30THOM
KkucnoThl; (B) cmech a30THOI 1 cepHolt kucnoT; (I') HackIlEHHAs! CEPHBIM aHTHIPHJIOM CEpHast
kucnoTa; (/1) HachllleHHas CepHBIM aHTUIPUIOM a30THasK KUCIIOTA.

Kputepun nepeBosa TecToBOro Oaula B KAayeCTBEHHYIO OLIGHKY IIocje ampobauuu U
KBJIMMETPUUYECKON 00pabOTKM pe3yabTaTOB TECTHUPOBAHHUS COCTABJIEHBI B COOTBETCTBUU C
TpeOOBaHUSAMHU K HOPMAaTHBHO-OPHEHTUPOBAHHBIM TE€CTaM CpEAHEN TPYIHOCTH:

OIlCHKa 2 3 4 5
JINAIIa30H TECT.

6amoB (% ot 1o 50 51-70 71-85 85-100
MakKc.)

IIpumepsl 3aga4 no teme: TexHnuyeckue Kpurepuu 3PGPEeKTHBHOCTH XMMHYECKOI0
NPOU3BOJCTBA
3amaua Nel
B peaxTope 3a 10 yacoB okucisercss 15 TOHH aMmMHaKa, CTENIEHb OKUCIIEHUS COCTABIISET
94,3%. BbruucauTh Npou3BOAUTEIHLHOCTh PEAKTOPA B KI/4.
3anmaga Ne2.
CepHokucioTHast yctaHoBka naet 150 T 75%-HoM cepHO#l KUCIIOTHI B CyTKH. ONpeneanThb
POU3BOIUTENILHOCTh YCTAHOBKH (B KI/4) O O€3BOJHON CEpHOI KUCIIOTE.



3agaua Ne3.
[Teus xumsiIero cios It 00KKUra Koirdeaana 0obeMoM 50 KyOnuecKux METpOB UMEET
npou3BoauTeNbHOCT 10 T/4. OnpenenuTs HHTEHCUBHOCTH MpoLiecca 00Kura B Kr/M° B CYTKHU.

CTpykTypa oTyera no JgadoparopHoii padore (JIP)

1. ®opMyarpoBKa LENU U 33a/a4 JJabOpaTOPHOH paboThl, HATIPUMEP : MOJCIMPOBAHKE MpoIecca
IMPONU3BOACTBA CepHOfI KHCJIOTBI C HCJIBIO BBIABJICHUS OINTHMAJIBHBIX IApaMETPOB IMPOBCACHUA
nporiecca

2.0mucanne W cxemMa (4YepTek) MOJCIBHON JIaDOpaTOPHOW YCTaHOBKH, HAIMpUMEp, IS
IIOJIYYEHUS CEPHON KUCIIOTBI

3. IlpoTokois mpoBeaeHUsT JTaOOPaTOPHOIO KCIEPUMEHTa, HAIPHUMEP, MO IMOJIYyYEHUIO CEpHOU
kucinoTel. Onucanne coOOCTBEHHBIX HAOIIOICHUNA.

4. OnucaHue XHMHYECKHUX NPOLECCOB, MPOTEKAOUIMX B XOJA€ SKCIEpUMEHTa (ypaBHEHMS
peakuuii)

5. Onpez[eneHI/Ie MacCChI MOJIYUCHHOT'O IIPOAYKTA U PACUCT €ro NPAKTHUYCCKOI'O BbIXOA.

6. BriBoapl. HpoaHaJ'II/ISI/IpOBaTB, B KaKOM CTENeHU ycioBuA HNPOBCACHUSA IIpoHecCa B XOUC
OKCIICPUMEHTA COOTBETCTBOBAJIN OINTHUMAJIBHBIM YCJIOBUSAM €I'0 IIPOBCIACHUS. Kakxum 06p330M
OTO CKa3aJIOCh Ha BbBIXOAC IIPOAYKTA peaKHI/II/I? Kaxwne YCJIOBHA H606XOI[I/IMO N3MEHUTH?

OueHouHbIe CpeACTBa I POMEKYTOYHOI aTTecTanmu (B popMe 3K3aMeHa WK 3a4€eTa).
IIpuMepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

1. I[Tpon3BoCTBEHHAs 1€ATENbHOCTD YEJI0BEKa U pecypchl IuaneTsl. Kitaccuukanus
IPUPOIHBIX pecypcoB. IIpuMepsl HCTOIIEHNS IPUPOAHBIX PECYPCOB B pe3ysibTaTe
IIPOM3BOJICTBEHHOH €ATEIBHOCTH.

2. OCHOBHBIE KOMITOHEHTBI MaT€PHAIHLHOTO TIPOM3BO/ICTBA HA MMPUMEPE XHUMUYIECKOMH
npoMmsblieHHOCTH. Cnennduyeckre 0co0EHHOCTH XUMHUYECKOTO IPOU3BOJICTBA.

3. PoJb CHIpBSt B XUMHUECKOM MTPOU3BOIcTBE. OCHOBHBIE CTAIUU MPEBPAIICHUS CHIPbS (TIOHSATHE
0 MOJYMPOAYKTaX, HOOOYHBIX MPOAYKTAX, 0TX0/Aax). O0mue TpeboBaHMs K BEIOOPY CHIPbS B
XUMHYECKOM TIPOHU3BO/ICTBE.

4. Knaccuukanus XMuMHUUECKOTo ChIpbs (¢ mpumepamu). OCHOBHBIE HAIIPABIEHUS
PaIMOHATEHOTO UCTIOIB30BaHUS CHIPHSI.

5. Knaccuguxkanus ceIpbeBbIX pecypcoB. DaKTOPbI, ONpeAesstomne BO3SMOXKHOCTD
MCIIOJIb30BaHUs ChIPbSl B XMMUUYECKOM NMPou3BoAcTBE. OIleHKa CKOPOCTH UCUEPIIAHUS CBIPBSI.
6. IToaroroBka XUMHYECKOTO CHIPhS K nepepadboTke. KonnuecTBeHHbIE TOKa3aTeH mpolecca
oOoratieHus cbIpbsi. MeTo bl 000TaneHus ChIphsl.

7.0CHOBHBIE BUJIbI DHEPTHH, UCIIOJIB3YEMON B XUMUYECKON TPOMBINIIIEHHOCTH. VIcTOUHNKH
sHepruu, ux knaccuduxanus. [lokazarenn s3HepreTHdeckoi HEHHOCTH PAa3IMYHBIX BUIO0B
TOIINBA.

8. Boopoa kak UCTOYHHUK SHEPTHH, CIIOCOOBI OMYUYEHHs], MPOOIEMBbl M MPEUMYIIECTBA.
IlepcrieKTHBBI TPUMEHEHNUS AIbTEPHATUBHBIX HCTOUHUKOB YHEPTUH.

9. OcHOBHBIE HaMpaBJICHUS PAMOHATBHOTO UCIOIB30BAaHUS YHEPTHUH B XUMHUUECKON
IIPOMBINIIEHHOCTH. [I[puMeHEeHNEe HOBBIX BUIIOB SHEPTUU B XUMHUYECKOM ITPOMBIIITIEHHOCTH.



10. OcHOBHBIE HaIlpaBJIEHUsI UCIIOJIB30BAHUS BOABI B XUMUUYECKOM Mpou3BoacTBe. [1yTn
PaLMOHATIBHOTO MCII0JIb30BaHMs BO/bI. BO100OOGOPOTHBIE LIUKIIBL.

11. OcHOBHBIE TpeOOBaHUS K TEXHOJIOTHYECKOH BOJIE. DTambl IPOMBINIICHHON BOIOTIOITOTOBKH.
JKecTKoCTh BOJBI M CITOCOOBI €€ YMEHBIIECHUS

12. TexHUKO-?KOHOMHYECKHE MMOKA3aTeId XUMHUECKOT0 IPOU3BOICTBA. MaTepHaabHbIi 1
SHEepreTU4ecKuil 6agaHCchl XUMUYECKOIO IIPOU3BO/ICTBA.

13. Conepxanue XTII. OcHoBuble cTanuu XTII. Knaccudukanus XuMu4eckux peaxiui.

14. Cxopoctb xumudeckoit peakuuu B X TII u daxropsl, ee onpenenstomue. MaTeHCHDUKaIns
rnasHoi craauu XTII.

15.XuMunyeckoe paBHOBECHE, YCIOBUS PaBHOBECHs, (DAKTOPBI, BIUAIOLINE HA paBHOBECHE
(9HTaNBIMMHBIN U SHTPONUIHBIN). BiinsgHue TemnepaTypsl, JaBlIeHNs U KOHLEHTPALUU
pEeareHTOB Ha CMELICHUE PAaBHOBECHS

16. BnusiHue Temmeparypbl Ha CKOPOCTh OOpaTUMOI 1 HEOOpAaTUMOM 3K30TEPMUYECKOM
peakuuu. [I[puMeHenre XuMU4eCKOW TEPMOAMHAMUKHY ISl ONIPENEICHHS ONTUMAJIbHBIX
napamerpoB XTII.

17. IlpumeHenne XUMUYECKOW TEPMOAMHAMUKY JJIsl ONIPENEICHHS ONITUMAJIBHBIX [TapAMETPOB
XTII.

18.. 'mapomexaHuyecKkue mpoLecchl, 0011as XapaKTepUCTHKA, UX TUIIbI, OCHOBHBIE alllapathl.
19. TennoBble nporecchl, 00111as XapaKTepUCTHKA, IPUMEPDI, OCHOBHbIE alapaThl.

20. MaccooOMeHHBbIE ITPOLECChl, 0011as XapaKTepUCTHKA, IPUMEPbI, OCHOBHBIE aIlapaThl.
21. Knaccudukanus npoueccoB, IpUMEHSIEMbIX B XUMHYECKOM MPOU3BOCTBE. XapaKTePUCTUKA
NEPUOANYECKHUX U HENIPEPBIBHBIX IPOLIECCOB.

22. O6mue TpeboBaHMA K anmapaTam, IPUMEHIEMbIM B XUMUYE€CKOM TPOU3BOICTBE.
XuMuyeckue peakropbl. OCHOBHBIE JTallbl PACYETa XUMUYECKUX PEAKTOPOB.

24. Knaccudukanus XMMUYECKUX PEaKTOPOB. THIIBI TETIIIOBBIX PEKUMOB. XapaKTepUCTHUKA
PEaKTOPOB NEPUOJANYECKOTO U HEIIPEPBIBHOTO JEHCTBUSL.

25. CpaBHUTENbHAS XapaKTEPUCTUKA PEAKTOPOB U/1€aJIbHOTO BHITECHEHUS U PEAKTOPOB
UJCAIBHOTO CMELIEHUS.

26. Katanutrnyeckue nporecchl B XUMUYECKONW MPOMBIIIJIEHHOCTH, UX KJIacCU(pUKaIHSL.
OCO0EeHHOCTH TeTepOreHHO-KaTaTUTHUECKUX MPOLIECCOB.

27. IlpombiniuieHHbIN kaTanu3. CocTaB KOHTAKTHBIX Macc. OCHOBHBIE XapaKTEPUCTUKU
IIPOMBIIIJIEHHBIX KaTAJIN3aTOPOB.

28.. XuMHUYeCKOe MPOU3BOJICTBO KaK CI0XKHAs cucTeMa. THUIIbl TEXHOJIIOTUYECKUX CBSI3EH.

29. [IpuMeHeHre MeTo/ja MOJIETIMPOBAHUS TPH MEPEX0JIe OT JaOOPaTOPHOT0 SKCIIEPUMEHTA K
IPOMBIIIIIEHHOMY [TPOU3BO/JICTBY.

30. Bri6op cxembl XTII. Turbl TEXHOTOTHYECKUX CXEM.

31. OOwiast xuMu4eckasi cxeMma IMpoOU3BOJICTBA CEPHOU KUCIOTHI. BrIOOp ChIpbs aist
CEPHOKHCIIOTHOTO NPOU3BOJICTBA, CPABHEHNE IIPEUMYILECTB U HEAOCTATKOB.

32. Xumuueckas ¥ IpUHLIUIIMAIbHAS CXeMa IIPOU3BOJICTBA CEPHOM KUCIIOTHI U3 CEPHOTO
KOJIUE/IaHa.

33. Ctanus OKUCIMTEIBLHOTO 00KUTa KoJT4YeJaHa Kak IpUMep TeTepOreHHHOI0 HeoOpaTuMoro
BBICOKOTEMIIEpATYpHOTO npoliiecca. OunucTka 00)KUroBOro rasa.

34. Ctanus OKUCIEHUS TUOKCHIA CEPBI KaK MpUMep 00paTUMOro IreTeporeHHO-KaTaaTuTHUYeCKOTO
npouecca. BiusHue 0CHOBHBIX TEXHOJIIOTHYECKUX NTapaMETPOB Ha KUHETUKY U TEPMOJIUHAMUKY
npoiiecca.

35. Ponb xaTanmsaropa B IIpoLEcce CUHTE3a CEPHON KUCIOThl. MexaHu3M IeicTBUs
KaTajan3aTopa, COCTaB KOHTAKTHBIX MAcC, YCTPONCTBO aIlIIapaToB.

36. Cragust xeMOCOpOIIUH TPHOKCHIA cephl. BRIOOp ONTHMaIbHBIX TapaMeTPOB Mpoliecca.
Cymaocts metona JIK-J1A.

37. OcoGeHHOCTH METOA0B MPOU3BOJICTBA CEPHOM KUCIOTHI U3 CEPBI M CEPOBOIOPOJIA.
[lepcrieKTHBBI COBEPIIEHCTBOBAHUS CEPHOKHCIOTHOTO IPOU3BO/ICTBA.



38. IIpobnema "cpsi3piBanus" arMochepHoro azota. CpaBHUTENbHAS XapaKTEPUCTUKA
Pa3IMYHBIX METO0B "CBsA3bIBaHUA" a30Ta. OOIACTH MPUMEHEHUST aMMHAKa.

39. Coipbe aist npousBojcTBa ammuaka. [lonyuenue u ourictka ABC. Xumuueckas u
NPUHIUIHATIBHAS CXeMa MPOU3BOJICTBA aMMHAKA.

40. ®u3UKO-XUMHUYECKHE OCHOBBI CHHTE3a aMMHaKa. PaBHOoBecHe B cUCTEME U CKOPOCTh
nporiecca. BeIOOp ONTUMaIBHBIX YCIOBHA.

42. TlpeononeHne NpoTUBOpeUrs TpeOOBAaHMI KMHETUKU M TEPMOJIMHAMHKH B IIPOIIECCE CUHTE3a
ammuaka. Ponb karanu3zaropa. [IpenmyrecTBa MUKINYECKON CXEMBI.

43. Ceipbe Uil MPOU3BOJICTBA a30THOM KUCIIOTHL. OO0IIasi XMMUYECKasi CXeMa a30THOKHUCIOTHOTO
npou3BojicTBa. [I[puMeHeHre a30THOM KHCIIOTHI.

44. Cragus okMcIeHUs aMMHaKa JI0 oKcuJa azora. Ponb karanusaTopa. BiusHue TemnepaTypsl,
nasiieHus U cocraBa AMBC Ha ckopocTs npouecca. Bpems kKoHTakTHpOBaHus.

45. Cragus okucnenus okcuna azora(ll) u aumepuzauun oxcuaa azora(lV). Bnusaue
TeMIIepaTypbl U JaBJIEHUS Ha COCTOSIHME PABHOBECHS U CKOPOCTh MpOLiEcca.

46. Cragus abcop6run okcupa azora (1V). Beibop onTumalbHEIX TapaMeTpoB Mpoliecca.
47. IlpuHuMIMaNbHas cXema IIPOU3BO/ICTBA pa30aBIeHHON a30THOM KHUCIIOTHI M CIIOCOOBI ee
KOHIIEHTpUpoBaHus. 1IpsiMoii CHHTE3 KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTBHI.

48. ArpoTexHU4ecKOoe 3HaUeHHe MUHEpalbHbIX yaoopeHuil. Knaccudukanus MuHepanbHbIX
ynoopenuit. Tunossie Mpoiecchl COJIEBOM TEXHOJIOTHH.

49. ®ochopubie ynoopenus, kiaccupukalus, OCHOBHOE Chipbe. KucinotHoe pasznoxeHue

KanpIuiTpudocdara Kak mpuMep HEKaTaTUTUIECKOT0 TeTEPOTreHHOTO Ipolecca B cucreme T-
XK.

50. ITpown3BoacTBO hocHOPHON KHCIOTHI SKCTPAKIIMOHHBIM U 3JIEKTPOTEPMHUUSCKUM METOJIAMHU.
51. IIpou3BoACTBO MPOCTOrO U ABOKHHOTO cynepdocdara.

52. O0mas xapakTepuCTUKa KATUHHBIX yrnoOpeHnid. DIOTaMOHHBIA U TaTyprHuecKuii CriocoOb
HOJIy4YEeHHUs XJIOpHUIa KaJIUs.

53. Knaccudukanus u oOmiast XapakTepucTUKa a30THBIX ya00penuid. [IponsBoacTso
aMMMa4YHOH CEIUTPBHI.

54. IIpou3BoACTBO MOUYEBUHBL. BiusiHue TemMneparypsl, 1aBJ€HUs] HA paBHOBECHE U CKOPOCTh
npouecca. [IpuHnunuansHas cxema.

55. CunukatHble MaTepuaibl, cocTaB U cTpoeHue. Kiaccugukanus, od1as XxapakTepucTuka,
TEXHOJIOTHS CUJIMKATHBIX MaTEpUAJIOB.

56. O01mast XxapaKTepUCTUKA BSIKYIIIUX MAaTEPUATIOB U UX MPOU3BOJICTBO.
57. CocraB u knaccudukaius crekoi. TexHomorus mpou3BoAcTBa crekia. Kepamuka.

58. Buapl KepaMHUYECKUX MaTepUANIOB, UX XapaKTEPUCTHKA, TPOMU3BOJICTBO U IIPUMEHEHHE.
IlepcniekTUBEI pa3BUTHUSA IIPOU3BOACTBA KEPAMUYECKUX MAaTEPUAIIOB.

59. BMC kak ocHOBa noinuMepHbIX MarepuanoB. Knaccudukaius, o0coOOEHHOCTH CTPOSHUS
BMC. IlpeumyiiectBa 1 HEAOCTATKH MOJMMEPHBIX MaTepHAIOB, 00JaCTH MPUMEHEHUS U
NEPCIICKTUBEL.

60. HOJ'II/IE)TI/IJ'ICH, CBOICTBA U MPUMCHCHUC, ITPOU3BOJICTBO I1I5 BBICOKOTO 1 HU3KOTO JaBJICHHA.

61. Cnoco6b! omy4yeHus noauMepHbix Matepuanon. [Ipoussoactso [I1BX sMynbcnoHHBIM 1
CYCHEH3UOHHBIM CIIOCOOaMH.

62. Ilepepadbotka HedTH. [Ipsimas rorka. BeicokoTeMmiepaTypHbIe METOIBI AECTPYKTUBHON
nepepaboTKU: MUPOSIU3, KPEKUHT, PU(OPMUHT.
63. CpIpbe ¥ TUTIOBBIE MTPOIECCHI MPOMBIIIUIEHHOTO OPTaHUYECKOTO CHHTE3A.



64. Xumusi B MEAMLIMHE U TPOU3BOJICTBE JICKAPCTBEHHBIX BEIIECTB
65.XuMus B IPOU3BOJCTBE CPEJICTB TMTHEHBI M KOCMETHKH

66. Xumusi B MUIIEBOI MPOMBIIIICHHOCTH

67.Metaibl: mpobiaeMa KOPpO3UH, METOABI 3alIUThI, HHTHOUTOPBI KOPPO3UU

68. IlpoGiiema co3jaHusl MaTepUaIOB C 3aJaHHBIMU CBOMCTBAMU M HAIIPABIICHUS €€ PEIICHHS

HroroBast  arrecransi — OK3aMeH — NPEANONaraeT  YCTaHOBJIICGHHE  YPOBHSA
c(OPMUPOBAHHOCTH CIIEAYIOIINX KOMITCTESHIIHHA:

ITK-1 CniocobeH ocBauBaTh M UCIIOJIb30BATh 0a30BbI€ HAYYHO-TEOPETUUECKUE 3HAHUS U
NPaKTHYECKHE YMEHUS 110 MPEAMETY B MPO(PECCHOHANBHON IESTETbHOCTH.

Kpurepum ouenku:

OuneHKN  «OTJMYHO»  3aCIYKUBAaeT  CTYAEHT, OOHAapyXUBIIUN  BCECTOPOHHEE,
CUCTEeMaTUYEeCKOe U TIIy0OKoe 3HaHHe y4eOHOro maTepuana JUCHUIUIMHBI, YMEHUE CBOOOJHO
BBIIOJHATh 3a/laHusl, MPELYCMOTPEHHbIE MPOTrPaMMOM, YCBOMBILMN OCHOBHYIO JIMTEpAaTypy U
3HAKOMBII C JOTOJTHHUTEIBHOW JUTEpaTypoll, peKoMeHI0oBaHHOU mporpammoi. Kak mpasuio,
OLICHKA «OTJINYHO» BBICTABIISETCS YCBOUBILIUM B3aMMOCBSI3b OCHOBHBIX IMOHSATUIN AUCLMILINHBI U
X 3Ha4YeHHWe A MpuodperaeMoil mpodeccuu, MPOSBUBIIMM TBOPUECKHUE CIIOCOOHOCTH B
MOHMMAHUHU, U3JI0KEHUH U UCII0JIb30BAHUN YYEOHO-IIPOrPaMMHOr0 MaTepHalia.

OueHKH «XOPOII0Y» 3aCITyKUBAET CTYEHT, OOHAPY>KUBIIUI MOJHOE 3HaHUE Y4EOHOTO
MaTepuaa, yCIelHO BbITOJHAIOMUN IPEeyCMOTPEHHBIE B IPOrpaMMe 3aJIaHUsl, YCBOUBIIMM
OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBaHHYIO B Iiporpamme. Kak mpaBuio, orieHKa «XOpoIIo»
BBICTABJISIETCS yYaIIUMCS, TOKA3aBIIMM CUCTEMAaTUYECKUI XapaKTep 3HAHUN 10 JUCLIUILIMHE U
CIIOCOOHBIM K UX CaMOCTOSITEIbHOMY MTOTIOJTHEHUIO M OOHOBIICHUIO B XOI€ JaJIbHEUIIeH yaeOHOi
paboThl 1 TPO(HECCUOHATILHOM IS TEIIBHOCTH.

OneHKH «yJAOBJIETBOPUTEJbHO» 3acCIy>KUBAaeT CTYIEHT, OOHApYKMUBIIUNA 3HAHHE
OCHOBHOTO Y4YeOHOro Marepuajia B 0OBeMe, HEOOXOAMMOM [UIsl JaJbHEWIIeH ydeObl u
npencrosimielr  paboTel 1Mo mpodeccuu, CHOPaBIAIOIIMKACA C  BBIOJIHEHHUEM 3a/IaHuM,
MPEAYCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOu, PEKOMEHIOBAHHOU
nporpammoil. Kak mnpaBuiio, OLIEHKa «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS, IONYCTHUBIINM
MOTPEIIHOCTH B OTBETE HA HSK3aMEHE M IpPH BBINOJIHEHMM 3K3aMEHAllMOHHBIX 3aJaHuil, HO
o0namaomuM HEOOXOAMMBIMU  3HAHUSIMH S HMX YCTPaHEHUS MO PYKOBOJCTBOM
npernoaaBaress.

JlokyMeHT cocTtaBiieH B cooTBercTBUU ¢ TpeboBaHusiMu ®I'OC BO mo HampaBieHUIO
noarotoBku 44.03.05 Ilenarormueckoe oOpa3oBaHue (¢ AByMsS HpOGWIIMU TOATOTOBKH),
YTBEpKACHHBIM NpHUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®exepanuu ot
«22» deBpans 2018 r. Ne 125.

Pa3zpaborumk: xana.xum.Hayk, noueHt kadenpst EHJI I[TU UT'Y EctadgreBa NU.T.

Hacmosuwas npoepamma ne modxcem Ovimv 80cnpoussedeHa HU 8 Kakou ¢hopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.



