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. Heau u 3aga4yM M3ydYeHUs! JMCUHUIIMHBI: (OPMHUPOBAHUE Y CTYJIEHTOB, 00Y4aIOLIUXCS 110
HAIPABJICHUIO «[lenarornueckoe oOpazoBanue», mnpopuns «buonorus - Xumus»
NPEJCTAaBICHUN O peaJIbHOM CBSA3M XMMHUH C MpoOjIeMaMu M MOTPEOHOCTAMHU COBPEMEHHOTO
olmiectTBa M KOHKPETHOIO  4YejloBeKa, (OpPMHUpPOBAaHHME  HABBIKOB  IPUMEHEHHUs
(GyHAaMEHTalbHbIE 3aKOHOB XUMMM, XUMHUYECKHUX METOJO0B M XHMHUYECKUX BEIIECTB B
YCIIOBHUSIX  NPOMBIIUICHHOCTH, CEJIBCKOTO  XO35MCTBA WM  JIPYrOM  XO3sMCTBEHHOM

JIeITEILHOCTH, a TaK)Ke B IOBCCIHEBHOM KM3HH JTIOJICH.

3amaun:

® [I0Ka3aTh PAKTUYECKUE PE3YJIbTAThl UCIIOJIb30BAHNUS XUMHUYECKUX 3aKOHOB, IPUHIIUIIOB,
SKCIIEPUMEHTAIBHBIX METOJIOB, TEXHOJOTUYECKHUX TMPUEMOB, a TaKKe€ XUMHYECKUX
MPOJYKTOB B PA3IMUHBIX 00JIACTAX SKOHOMUKHU U COLUATBHO-OBITOBOM chepbl;

e chopMHpOBaTh IMPAKTHYECKHE HABBIKM MPOBEJICHUS Ja0OPaTOPHOIO XUMHYECKOTO
SKCIIEPUMEHTA, CBSI3aHHOTO C MPUKJIATHBIMUA aCleKTaMU XUMHUM, U TPUMCHEHHUS MX B
MEIarOrM4eCKON MPAKTHUKE;

® TIPOJEMOHCTPHPOBATH BO3MOYKHOCTH IOBBIIICHUS SKOHOMHUYECKOH A((HEKTUBHOCTH H
3KOJIOTHYCCKOU 0€30MacCHOCTH  MPOMBIIIUIEHHOTO Hu CEIBbCKOXO03IHCTBEHHOTO
IIPOU3BOJCTBA HA OCHOBE NIPUMEHEHUSI XUMUUECKUX 3HAHUN;

® BBIIBUTH POJIb XUMHUU B PEIICHUH TJI00aJbHBIX SKOJOTHUYECKHX MPOOJIeM, a Takxke

HpO6HCMBI oOecreueHus YeJI0BeUYeCcTBa 3Hepr1/1e171 " NpOAYKTAMHU NMUTaHUA.

1. MecTo aucuunimusl B cTpykrype OIIOII

2.1. YyeOHast IUCHMIUIMHA OTHOCHTCS K YacTH MHpOrpamMmbl, (GopMupyemMol ydyaCTHUKaMHU

00pa3oBaTeNbHBIX OTHOIICHHI

2.2. [Ins m3yyeHHus NaHHOW y4yeOHOM NUCHUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHHsS M HaBBIKH,
(dopmHpyeMble TPEAILIECTBYIOIIMMHU AUCIUTITMHAMY :
EctecTBeHHOHayuyHast KapThHa Mupa, PemieHnne npodeccuoHambHBIX 3a1ad, PerieHue

MPAKTUYCCKUX 3aaa4, ABamnTHueckas XHUMMUAI, OpFaHI/I‘-IeCKaH XUMMUA

2.3. Ilepedenp mOCIEAYIOUMX Y4YeOHBIX AWCHUIUIAH, Ui KOTOPBIX HEOOXOAMMBI 3HAHUS,

YMEHUS U HaBBIKH, POpMUPYEMbIC TaHHON y4eOHOW MUCIUIUTMHON: bruoxumus



I11. TpeGoBanus k pe3yabTaTamM 0CBOEHUSN TUCUMILITHHDBI:

IlepeueHp mIaHUPYEMBIX PE3yIbTATOB 00YUYEHHUS 110 TUCLHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ MHAMKATOPaMH JOCTHIKEHUS KOMIICTCHIIUN

Komnerennus Nuaukaropbl KOMIeTeHUM Pe3yabTarnl 00yyeHus
1IK-1 Cnocoben | UIIK-1.1. Anamusupyer u 3HAET: OCHOBHbBIC HAaIpaBJICHUS
oceausamn u IpaMOTHO U3Jaraet 0a3oBbIe MPaKTUYECKOTO IPUMCHCHHUS
UCNOIL3068aMb MpeIMETHBIE HAyYHO- (byHIaMeHTaIbHBIX 3aKOHOB XUMUU;
bazosvie HayuHo- TEOPETUYECKHE MTPEICTABICHUS | YMEET: IUIaHMPOBATh HCIOJIb30BaHUE
meopemuyecKue 00 u3ydaeMbIX 00BEKTaX, OCHOB XMMHYECKOIO aHaiu3a Mpu
3HaHUA U IpoLeccax U sIBICHUSX. MPErnoJaBaHNK XUMHUH B IITKOJIC;
npakmuyecKue BJIQJICET:  HaBBIKAMH  pa3paboOTKu
VMeHus no y4€OHBIX 3aJIaHUi C LEIbI0 Pa3BUTHUSA
npeomemy oOydaromuxcss B yuyeOHOM U
npogheccuoHanbHoll BHEYYCOHOU JEATCIILHOCTH.
OoesimenbHOCMU

NAK-1.2. lemoHcTpHpyeT
CriellManbHble YMEHUs
MIPOBEIEHUS] XUMUYECKOTO U
OMOJIOTNYECKOTO UCCIIEIOBAHUS
(3KCIepUMEHTa) U UCIIOJIb3YET B
CBOEH MeJaroru4eckoit
JESTEIbHOCTH.

NJK-1.3. [Inanupyet yueOHbIE
3aHSTHUS Ha OCHOBE
muddepeHanuy B 00y4eHuu.
VYuurtsiBaeT TpeOOBaHUHN K
COOJIIOJICHUIO TEXHUKU
6e3onacHoctu. Mcnonb3yeT
COBpPEMEHHBIE METO/IbI,
MeIarOTMYECKYI0 TEXHUKY U
o0pa3oBaTenbHbIE TEXHOIOTHH,
BKJTIOYast ”H)OPMAIIMOHHBIE TSI
peanu3anuu
KOMIIETEHTHOCTHOTO TTO/IX0/1a.

3HAeT: OCHOBHBIC TPABWJIA TEXHUKU
0e30macHOCTH  HpU  MPOBEICHUU
XHUMHUYECKOTO SKCIIEPHUMEHTA.

yMmeeT: 00padaTeIBaTh TEOPETUUECKHE
U OKCIEPHUMEHTAIbHBIE  JIaHHBIC,
NPUMEHATh OCHOBHBIE 3aKOHBI U
METO/BI XUMHUH K U3YYEHUIO 0OBEKTOB
B OKpY’KaIOILIEH cpene

BJAJI€ET: METOJAaMH TIOJIYYCHUS U
00paboTKM HayyHOW HH(pOpMAIHH,
MPUHITUTTIAMA OpTaHu3aIH "
IIPOBE/ICHUS UCCIIeI0BaTEIbCKON
paboThI

3HAaeT:  OCHOBHBIE  COBPEMEHHBIE
METOABI  TPETOJaBaHUS  XUMHH,
[e/1arOrnYecKyko TEXHUKY U
00pa3oBaTebHbIC TEXHOJIOTUH.
yMEeT: JOHOCUTh J0 OOy4aroIuxcs
0a3oBble  TpPEIMETHBIE  HAY4YHO-
TEOPETUYECKHE TMPEICTaBICHUS IO
XUMHH ¥ €€ TIPUKIIAHBIX aCTIeKTax.
BJIaJICET: HaBBIKAMU
CaMOCTOSITENIbHOM paboThI C
XMMUYECKON nuTepaTypoit (yueOHOH,
y4e0HO-METOINYECKOU, HAyYHOM).




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O0beM JUCHUILINHBI (MOYJIsI) M BUABI Y4eOHO# padoThl

Bua yueOHoii padoThI Bcero uacos / CemecTpnl
3a4eTHbIX

€TMHUIL 8 9
O4H/3204H

AyIuTOpHBIE 3aHATHSI (BCEr0) 160\M.5 64 96

B ToM uucie:

Jlexuuu 64/1.7 32 32
[Ipaktuueckue 3austus (I13)

JlaGopaTtopusie padoTs (JIP) 96 32 64
CamocrosiTeibHas padoTa (Bcero) 62/1,8 34 28
Buj npoMesxxyTo4HO# aTTectanuu (3a4et, SK3aMeH) 3au. JK3.
KonTakTHast paGora (Bcero) 160\M.5 64 96
KonTpoas 44\1.22

OO01ast TpyA0E€MKOCTh 4acsl 288 108 180

3Q4YETHbIC €IUHUIIbI 7 3 4




4.2. Conep:xanue y4eOHOro MaTepuasa JUCHUILIAHbI

Pazgea 1. Illpeamer u 3a1a4u NPpUKJIAAHOM XUMHUU. XMMUYECKOe ITPOU3BOJACTBO U PeCypChl
miaHerbl. CoBpemenHble TpeboBanus k XII. Xumusauus 3HepreTuku

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

1.2. TIpobGyiema ChIPBEBBIX PECYPCOB B coBpeMeHHOM MHupe. ChipbeBas 6a3a XMMHYECKOM
MPOMBIIUIEHHOCTU. Pecypchl U pallmoHaIbHOE UCIIOJIB30BAHUE CHIPbS.

1.3. HayuHO-TeXHHYECKHUI TIporpecc U mpobieMa SHEPTun. XUMH3AIUs YHEPTETUKH

1.4. Bona u ee ucronap30BaHuEe B XMMUUYECKOM IPOMBIIIIIEHHOCTU

1.5. CoBepIieHCTBOBaHNE XUMUYECKOTO MPOU3BOJICTBA C MO3UIIMIA CHCTEMHOIO MOIX0/1a.

Pa3zgen 2. HayuHble 0CHOBBI XMMHUY€ECKOT0 IIPOU3BOICTBA
2.1. ConeprkaHue U CTPYKTypa XUMUKO-TEXHOJIOTMYECKOTO MTPOLIECCa.
2.2. llpumenenue TepMoauHaMUKy U KuHeTUKU B XTI
2.3. ®a30BbIe XapaKTEPUCTUKU XUMHUKO-TEXHOJIOTHYECKUX TTPOLIECCOB
2.4. KaranuTuyeckue nporecchl B XMMUYECKON TPOMBILIUIEHHOCTH

Pa3znea 3. [Ipouecchl M annapaTbl XMMUYECKON TEXHOJIOTHH.

3.1. Knaccudukanus XuMHKO-TEXHOJIOIMUECKUX IPOIIECCOB
3.2. Tunel annaparoB, IPUMEHSAEMBIX B XUMUYECKOIN TEXHOJIOTUU

Pa3nes 4. TexHNKO-9KOHOMHYECKHE NOKA3aTeJIH XMMHYECKOIr0 MPOU3BOICTBA
4.1. Texanueckue kpurepuu dppexruBHocTr XTII.
4.2. TexHomornyeckue KpuTepun
4.3. DKOHOMHMYECKHE U OpraHU3alMOHHbIE KpUTepun olieHkH 3 dextuBHOoCTH XII.
4.4. MatepuayibHblii OanaHc.
4.5. DHepreTrueckuil 6anaHc

Pa3zgea S. BaxxHelnne XUMHKO-TEXHOJIOTHYeCKUE IPOM3BOACTBA
5.1. IIpon3BoACTBO MUHEPAIBHBIX KMCIOT MU aMMHUAKa
5.2. IIpou3BOJICTBO MUHEPATIBHBIX Y10OpeHUH
5.3. [Ipou3BOCTBO CUIIMKATHBIX MaTepUAIOB.
5.4. Xumnueckas nepepaboTka TOIIUBA.
5.5. [Ipou3BOACTBO MPOAYKTOB OPraHUYECKOIO0 CHHTE3a

Pa3nes 6. Xumuueckne acneKThbl pelieHUs POI0BOJIbCTBEHHOH NMPo0JeMbl
6.1. Xumus B cEIbCKOM XO3SMCTBE.
6.2. XuMu3anus MUILEBON MPOMBIIIIEHHOCTH.
6.3. Xumus U co3aHue JEKapCTBEHHBIX BEIIECTB.

Paszpnen 7. Xumuszauus cepsl 0biTa
7.1. Moronyie 1 CaHUTapHO-TUTHEHNYECKUE CPEACTBA XUMHUS U KOCMETHKA.
7.2. O0mmue nmpaBuiia TEXHUKH 0€301aCHOCTH B OBITY.



4.3. Pa3enbl M TeMbl JUCHUIINH (MOYJeid) U BUAbI 3aHATHIA

Buabl yueOHo# padoThbl, BKIKOYAS

dopmMupyemblie Bcero
Ne CaMOCTOSITEIbHYIO Pa0oTy 00y4aromuxcs, OuneHouHbIe
n/n HanmenoBarue pasnena / TeMbl NMPAaKTHYECKYI0 MOAT0OTOBKY (IIPU HAJTUYMHU) U cpeacTBa ROMIICTEHITIM (s
(MHAUKATOPBI) gacax)
TPYA0EMKOCTH (B 4acax)
Jlexuumu pakr. Jlao. . CPC
3aHATHA 3aHATHS
1 [Ipeamer n 3aJ1a4n I1X. Otuer o JIP, | MAK pg1.1-3 46
XUMUYECKOEe  MPOM3BOJACTBO U KOHTPOJIbHAS
pecypcol minaHeThl. CoBpeMeHHbBIE 10 ) 29 14 pabora,
TpeboBanuss k XII. Xummsaunus TECTUPOBAHUE
sHepreTuku. Boaa B XII.
2 HayuHble 0CHOBBI XUMHUUYECKOTO Otuer o JIP, | UAKpk1.1-3 48
MIPOU3BOJICTBA 12 i 29 14 KOHTPOJIbHAS
pa0ora,
TECTUPOBAHUE
3 [Iporeccrsl u anmapaTsl Kontponbraas | MAKpk1.1-3 26
XUMHYECKON TEXHOJIOTHH. 8 - 4 14 pa0ora,
TECTUPOBAHUE
4 TeXHUKO-9KOHOMHYECKHE Konrponbnas | MAKnk1.1-3 30
MOKAa3aTeIN XUMHUIECKOTO 6 - 10 14 pabora,
MIPOU3BOJICTBA TECTUPOBAHUE
5 Baxxueiiiine XuUMHUKO- 10 4 Ortuer no JIP, 34
TEXHOJOTHYECKHE MTPOU3BOICTBA 20 kouTponbHast | UAKpk1.1-2
pabora,
TECTUPOBAHUE
6 XUMUYECKUE aCTIEKTHI PEIICHHS 10 14 Otuer o JIP, | MAKpk1.12 28
MIPOJIOBOJILCTBEHHON TTPOOIIEMBI 4 KOHTPOJIbHAS
pabora,
TECTUPOBAHUE




Xummsanus chepbl ObiTa 10 10 Otuer o JIP, | UAKpk1.1-2 22
5 KOHTPOJIbHAS
pabora,
TECTUPOBAHUE
XUMUUYECKHE OCHOBEI CO3JIaHUs U 8 8 Otuer o JIP, | MAK pg1.1-2 18
IKCILTyaTaIlluy MaTepPUAIIOB. 5 KOHTPOJIbHAS
pabora,
TECTUPOBAHUE
OK3aMeH, 36
KOHTPOJIb
Hroro | 64 96 62 44 266




*Cnucoxk TeMm J1a00paTopHBIX padoT
1. Onpexnenenue pa3IMUHbIX BUIOB JKECTKOCTH BOABI U METObI €€ CHUKEHUS
2. OnpeneneHue NepMaHraHaTHONW OKUCIISIEMOCTH BOJIBI.
3. Onpenenenue coaep kaHusi HOHOB ME/IM B BOJIE METOJIOM (DOTOKOJIOPUMETPHUU
4, OnpeneneHre KOHLEHTPALNU XJIOPUI-MOHOB U aKTUBHOTO XJIOPA B BOAOIIPOBOJHOM
BOJIE
5. OnpeneneHre KOHIEHTPAMU NOHOB KajblMsl U MAarHus B BOJE METOA0M
TPUIIOHOMETPUUYECKOTO TUTPOBAHUS
6. OnpeneneHne KOHIEHTPALMU XJIOPUA HATPHS B BOJE METOJAOM HOHOOOMEHHOM
xpoMarorpaduu
7. MoaenupoBaHue Tpoliecca MPOrU3BOACTBAa CEPHON KUCIOTHI B TAOOPAaTOPHBIX
YCIOBHSIX
8. MonenupoBanue mnpoiecca Ipor3BOJICTBA U3BECTH B TAOOPATOPHBIX YCIOBHUAX
9. MoaenupoBaHue npouecca KiacCupUKalMy TBEPAOrO ChIITYYero ChIpbs O pa3Mepy
YacTHIl
10. Buas! katanu3za. Katanus B ycIoBUSAX XUMHUYECKOTO ITPOU3BOICTBA
11. dakTOopsl, BIUSIOMINE HA CKOPOCTh XUMHUYECKON PEaKIINU
12. OnpeneneHrie KOHIEHTPALUH XJIOpUa HATPUs B BOJE METO0M HOHOOOMEHHOH
xpomatorpaduu
13. Koppo3susi METaJIJIOB M METOIbI OOPBLOBI ¢ HEl
14. U3ydenune Gpu3NUECKUX U XUMHUIECKUX CBOMCTB yIOOPEHUH pa3IMyHBIX KJIACCOB.
15. IlonxyyeHue cUIMKaTHbIE MAaTEpHAJIOB.
16. Ilonyuyenue mbuta. Onpenienenye Mea0uYHOCTH U KOHIEHTPALMH KUPHBIX KUCIIOT B
Pa3IUYHBIX COPTAX MbLIA
17. [lomy4yeHue YUCTSIICH MacThl.
18. Onpenenenune cogepkaHusi HUITPATOB B OBOILAX.
19. dusnueckue cBoiicTBa mactTmacc. Pacno3naBanue miactmacc.
20. Pacnio3HaBaHME UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.
21. Onpenenenre KUCIOTHOCTH MOJIOYHBIX MTPOJYKTOB U COJAEPKaHUS O€IKa B MOJIOKE

Crpykrypa otuera 1o JIP — cm. B paznene VIILLOHEHOYHBIE MATEPHUAJIBI J1JISA
TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH

4.4. Meroanveckue yKa3aHHUs 110 OPraHU3alMH CAMOCTOSATEJIbHOI PadOThI CTYACHTOB
B pamkax u3yyaemol NHCUUIUIMHBI NpEAJaralTcs clieAyrouue (GopMbl caMOCTOATEIbHON
paloThI:

e VYuyeOHoe 3a1aHMe - B/l IOPYUEHUS TPEIIOJIaBaTENs CTY/IEHTY, B KOTOPOM COJIEPIKUTCS
TpeOOBaHUE BBIMOJIHUTH KaKUEe-TUOO yueOHbIe (TEOPETHUECKHE M NPAKTUYECKHUE)
neiictBus. Kpurepuu OLIEHKM MO KaXIOMY 3aJaHMIO IPENOJaBaTeilb BBICTABIISIET
JOTIOTHUTEIBHO.

e Oruer - HanKCaHKE OTYETA 110 TaOOPaTOPHBIM paboTam

e [lonck marepuasnoB B cetu MHTepHeT M B 0MOJHMOTEKe — MO IpeuIaracMon AJs
CPC teme CTyAeHT OCyHIECTBISET OMCK COBPEMEHHBIX BO33PEHUH, ONMCAHUM TOYEK
3pEHUl pa3InYHbIX aBTOPOB.

e CocraBJjieHHe NMpe3eHTalMil — TOATOTOBKA (aiiia nmpe3eHTanuu He MeHnee 10 ciaiigos
C WITIOCTPALUSIMH, CChIJIKAMU Ha MCTIOJIb3yeMble HCTOYHHUKH (HE MeHee 3-X).

4.5. TlpumepHasi TeMaTHKA KyPCOBBIX PadoT (Ip0eKTOB) (MPH HAJTUYUM) YIEOHBIM TUTAHOM
HE TPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padoT (MIPOEKTOB).



V. VYEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JTACIHATIIAHDI:

Ilepedyennb JuTepaTypbl

a) OCHOBHAsI JIUTepaTypa:

1. beckos, B. C. O0mas xumudeckas tTexnosiorus [ 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. Xumudeckas TexHosorus [ Tekcr] : yauedHoe mocodue: B 2 1./ P. C. CokosioB.
- M. : BIAJIOC, 2003. - ISBN 5-691-00355-0.T. I : Xumuueckoe mpou3BOICTBO B
AHTPONOTEeHHOM AesTenbHOCTU. OCHOBHBIE BONPOCH XUMUYECKOM TexHooruu. [IpousBoacTo
HEOPraHMYECKUX BEIIECTB : yuebHoe nmocodbue. - 2003. - 368 c. - (YuebHOe mocodue st By30B).
- ISBN 5-691-00356-9 : (31 ak3.)

3. Cokomnos, P. C. Xumuueckas TexHonorus [ Tekct] : yaeoHOe mocooue: B 2 T. / P. C. Cokoios.
- M. : BIAJIOC, 2003. - ISBN 5-691-00355-0.T. II : Merannyprudyeckue npoueccsl.
[TepepaboTka XMMHYECKOTO TOIIUBA. [[pOM3BOACTBO OPraHUYECKUX BEIIESCTB U MOJTMMEPHBIX
MaTepuaios : yueoHoe mocobdue. - 2003. - 448 c. - (YueOHoe nmocobue s By30B). - ISBN 5-691-
00357-7: (30 7K3.)

4. Ipuknaanas xumus [DIEKTPOHHBIHN pecypc] : yueb.-meroa. mocodue / coct.: E. E. MctomuHna,
W. T. Escradnena. - OBK. - Upkyrck : Actipunt, 2022. - 79 c. - Pexum nocryna: D43
"bubnuorex". - Heorpanuu. noctym. - ISBN 978-5-6048432-4-6 :

0) AOMOJIHUTE/ILHAS JIUTEpaTypa:
1. Kporoga, U. B. [lpuknannas xumus [ DIeKTPOHHBIN pecypc] : yueGHoe mocodue /

N.B.Kporoga. - DnekTpoH. TekcToBbIe AaH. - KpacHosipck : COY, 2020. - 148 c. - Pexxum
nocryma: https://e.lanbook.com/book/157660,https://e.lanbook.com/img/cover/book/157660.jpg.
- OBC "Jlanw". - Heorpanuu. moctym. - ISBN 978-5-7638-4215-9 :

2. TumoxuH, b. B. I[Ipuknannas xumus [ Teker] : yue6.-meron. nmocobue / b. B. TumoxuH,
B.JI.Muxaiinenko ; peir.: B. H. Kmxnsies, A. A. Ky3nenosa ; Upkyrckuii roc. yH-T, XuM. (axk. -
2-e u3n., ucnp. u joi. - Upkyrck : U3n-so UT'Y, 2012. - 107 c. : uin. ; 20 cM. - bubnuorp.: c.
107. - ISBN 978-5-9624-0675-6 : Bcero 21

3. Abanonus, b. E.. OcHOBBI xuMH4eckux mpou3BoAcTB [Tekcr] : yued. mocodue /
b.E.A6anonun, 1. M. Ky3uenosa, X. 3. Xapmammuau. - M. : Xumus, 2001. - 472 c. : un. - ISBN
5-7245-1052-9 : (5 »k3.) Bcero 5+

4. AGanonuH b.E., Ky3nenosa .M., Xapnamnuau X.3. M30paHHbI€ I71aBbl XUMUYECKOM
texnonoruu, Kazanp,2002.. Bcero 5+

5. bounapenko, ['ennanuii ['epmanoBua. Matepuanosenenue [ Tekcr] : yaeOHUK /
I".I".bounapenko. - M. : Beicmr. mk., 2007. - ISBN 978-5-06-005566-5 : (20 3k3.)

B) 0a3bl TaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE H MONCKOBbIE CHCTEMBI:

1. rccnews.ru/Rus/NT/ - HoBocTH 10 UCTIONIB30BAHUIO TOCTHIKCHUH XUMHHU B PA3ITHUHBIX
00JIaCTSAX KM3HU M IPOU3BOACTBA

2. school-collection.edu.ru/e-learn/hij/- Enunast kosekuus nudpoBbiXx 00pa3oBaTeIbHBIX
PECYpCOB 110 XUMUHU

3. wsyachina.narod.ru/chemistry/ - mopran >KxypHaJbHBIX CTATEH MO UCIIOIB30BAHUIO XUMHH B
ObITY

4. www.chemport.ru/ - moprai, MOCBAIICHHBIH MPAKTHUYECCKOMY IPUMEHEHHIO XUMHUH B HaIlleH
KHU3HU

5. www.enwl.net.ru/?q=taxonomy/term/42 - Dxojoruueckas ceTh: OI0JUIETCHh XHUMUS U IIPaBa
Yenoseka . OTxoxapl. 3arpsa3HeHus. XUMU4ecKas 0€30MacHOCTb

6. www.hij.ru/ - XXypuan «XuMus 1 )Ku3Hb- 21 BEK»



7. www.informnauka.ru/techno/ - MupopmHayka.TexHomoruu no Co3HaHUIO JIEKAPCTBEHHBIX
CPEICTB.

8. www.istu.edu/technopark/unpc/chemistry.html - HUJI "Xumus u TEXHOIOTHsI HOBBIX
nekapctB" - UI'TY

9. www.schoolchemistry.by.ru/stati/xvbml/xvbml.htm - moprain sxypHaabpHBIX cTaTeil U KHUT
10 IPUMEHEHHIO XMMHUU B OBITY U TI0 CO3/IaHUIO JIEKAPCTBEHHBIX MTPETIapaToB.

10. www.xumuk.ru/toxicchem/ - Tokcuueckast XuMust

11. www.xumuk.ru/lekenc/ - 1ekapcTBeHHBIE IIEpenapaTh

12. www.bio.pu.ru — caiit Cankr-IleTepOyprckoro rocyaapcTBEHHOTO YHUBEPCUTETA

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

14. www.chemport.ru — XUMUYECKHid CaiT

15. www.issep.rssi.ru — caiit CopocoBCKOro 00pa3oBaTe/IbHOrO KypHaa

16. www.students.chemport.ru — caiit cTyJeHTOB-XMMHKOB

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHUITJIMHBI
6.1. Ilomemenus u 06opyaI0BaHne

[Tomemenuss —  ydeOHbIE aAyaUTOPUU AN TPOBEACHHUS  Y4eOHBIX  3aHATHUH,
npexycMoTpeHHbIX yaeOHbsM TutanoM OITOIT BO 6akanaBpuara, ocHameHbl 000pyI0BaHUEM U
TEXHUYECKUMHU CpEACTBaMU OO0ydeHHs: ayauTopusi Ha 70 MecT, OCHaleHHAas WHTEPaKTUBHOMN
nockoit Smart Board.

[TomemeHust AJis caMOCTOSATENbHONH PabOThl 00YUYaIOIIUXCSl OCHAIIEHBI KOMIIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOUEHHS K ceth «MHTepHeT» M obecredeHneM AOoCTyna B
3NEKTPOHHYI0 HH(POpMaIIMOHHO-00pa3zoBaTenbhHyto cpeny @I'BOY BO «UT'Y .

OobopynoBanue

Xumnueckas gabopatopus Ha 15 MecT, yKOMIUIEKTOBaHHas CIELUANIN3UPOBAHHON MeOeblo U
71a00paTOPHBIM 00OPYIOBAaHUEM: BBITSKHBIE HIKa(bl, NIMTKU Jab0paTopHble (2 ILIT.), BOASHBIE
Oanu, mydensras meur CHOJI, pedpaxromerp, Bomonarpesarens Ballu, OHAUS SC-6010,
Bechl «Acculad VIC-300d3», narpeBaTenb KpYIJIOJOHHBIX KOJI0, TOCKA JJIS CYIIKH TTOCY/IBI.
Texnuveckue cpeacTsa 00y4eHust

KommbrorepHas TexHuka, nojakiodeHHas k cetu «urteprer» ¢ obmum moctynom B DUOC
ury

JlemoHcTpanoHHOE 000pyAOBaHKE, YIeOHO-HArIsAHbIE TOCO0US, XUMHUYECKas TIOCya,
XUMHUYECKHE PEaKTUBBI.

6.2. J/IueH3MOHHOe ¥ MPOrPpaMMHoe o0ecrieyeHue
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;
Kaspersky AV; MS Office 2007; Peazip

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

B oOpa3oBatensHOM TpoIecce HCIIONB3YIOTCS aKTUBHBIE M WHTEPAKTUBHBIE (HOPMBI
(uH(popMaIOHHAas/TIpoOIeMHast JEKIHs, JEeKIUs ¢ 00paTHOW CBS3bIO; MPAKTUYECKHE 3aHATHUS
(cemuHap mo OOOOIIEHUIO W YIAYyOJEHUIO 3HAHHWKM C AJIEMEHTaMH JTUCKYCCHH); MpaKTHUeCKas
pabota B ;nabopaTropuu; camocTosiTeNbHas paboTa CTYOEHTOB (cocTaBieHue OuOmmorpaduu;
pa3paboTKa y4eOHBIX 3aJaHUN M B3aUMOKOHTPOJIb, paboTa ¢ KOHCIIEKTOM JICKIIUMA, COCTABJICHHE
TaOJMIl, TIOUCK MaTepHajoB B CETH HMHTEPHET; MOJArOTOBKA M 3allMTa JOKIJIAJ0B/pedeparos;
KOJIJIOKBHYM), B TOM YHCJI€ TUCTAHIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH, UCTIONB3YEMbIE TIPH
peanu3aly pa3IMYHbIX BHJIOB Y4eOHOH paloThl, pa3BUBAIOIINE Yy OOYYarOIIMXCS HaBBIKOB
KOMaH/THOW pabOTHI, MeXKJIMYHOCTHOW KOMMYHHUKAINH, IPHHATHS PEIICHUH, THICPCKIX KaueCTB
U GOpMHPYIOLTHE KOMIETECHIUH.


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/

VIII.OOEHOYHBIE MATEPHAJIBI V1A TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTAIIUU

8.1. OHeHO‘leIe cpeacrea AJid NPOBEACHUS TEKYHIEI0 KOHTPOJIA YCIIEBAEMOCTH

OO6pa3zelr TeCTOBBIX 3a/IaHUM

Tema: CuukaTsl ¥ UX IPUMEHEHUE
1. VYcraHoBuTE COOTBETCTBHE MEXy HMOHATUSIMH, PACIOJIOKEHHBIMU B ABYX CTOJOUKAX:

a) KpacHBI KUpIuy, ) IMOpUCTasi KepaMHuKa

6) dapdop, 3) CIIEKIIAsCs KepaMUKa

B) JIMHAC, 1) KUCJIbIE OTHEYIIOPBI

T') IIaMOT, K) YHUBEPCAIbHBIC OTHEYITOPHI

1) TOPTJIaHA-1IEMEHT, ) TUAPABIMYECKUH BSOKYIIUI MaTepua
€) TUIC M) BO3AYIIHBII BSOKYIIMIM MaTepuan

2. YcTaHOBHUTE COOTBETCTBUE MCKAY Ha3BaAHUAMU CUIIMKATHBIX MaTCPpHUAJIOB U BUJAMU CBIPbS,
N3 KOTOPBIX OHU U3rOTABJIMBAIOTCA:

A) CUIIMKAaTHBIA KUPIIUY ’K) KBapIUT

b) xpacHblil Kupnuy 3) TJIMHA, TIECOK

B) uzBecth 1) U3BECTHSK

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

Tema: ITpon3BOACTBO CEPHOIN KUCIOTHI
1. Kakas u3 KUCJIOT UMeeT Hanbojee HU3KYI0 ce0eCTOUMOCTh?
(A) cepnast; (b) azotnas; (B) ykcycnas; (I') onennosas; (/1) consiHast.

2. Kakoii Bu1 ChIpbsi 1aeT HauboJiee JEIIeBYI0 CEPHYIO KUCTOTY?
(A) cepnnrii komuenan; (b) cepoBomopon; (B) cepa; (I') cynbdunbr uBeTHbIx MeTamion; (/1)
docdorurc.

3. Kakas 13 KucinoT npou3BOIUTCS B HAUOOJIBIIUX KOJTHYeCTBax?
(A) cepnas; (b) azotnas; (B) comsnast; (IN) ykeycnas; (1) onmenHoBast.

4. Kakoi BUI CBIpbsI HE MIMEET OTHOIIEHUS K IPOU3BOJCTBY CEPHOI KUCIOTHI ?
(A) mupur; (b) cepa; (B) ra3el usernoit meramutypruy; (I') cunres-rasel; (/1) cepoBomopon.

5. Kaxkoif Tun neuu 111 00kura Koryenasa Hanbosee Ipou3BOIUTENCH U IEPCIIEKTUBEH ?
(A) nonounas neus BX3; (b) meus nbuteBuaHoro ooxkura; (B) neus ¢ kunsmum cioem; (I)
LIMKJIOHHA [1€4b C IJIaBJICHUEM Orapka.

6. K xakoMy Tuny peakuuii OTHOCUTCS 00XHT Koiueaana?

(A) mpocrasi, reTeporeHHas, 3K30TepMuieckasi, karaautuueckas; (b) crnoxkHas, rereporeHHas,
HEeKaTaJIUTHYecKast, 9K30TepMuueckas; B) oOpaTtumasi, roMOreHHas1, 3K30TepMUYecKas,
Hekatanutuueckas; (I')) obpaTumas, reTeporeHHas, IK30TepMHUUYECKas, HEKAIUTHYEeCKasl.

7. K kakoMy Ty peaklMil OTHOCUTCSI OKHUCIIEHUE CEPHUCTOIO ra3a 10 CEPHOI0 aHruapua’?
(A) mpocrasi, rereporeHHas, sk30TepMuueckas, katanutuueckas; (b) cnoxHas, rereporenHas,
HeKaTaJIuTH4YecKas, sk3oTepmuyeckasi; (B) HeoOpartumas, rereporeHHasi, SK30TepMUIecKas,
Hekaranutuueckas; (I') HeoOpaTumas, roMoreHast, SHAOTepMHUUIEcKast, Katanutuaeckas; (/1)
oOparumasi, reTeporeHHas, SK30TepMuYecKas, KaTaTuTHYECKasl.



8. K kakomy THMy peakiuii OTHOCHTCS CTaus MOTJIOMICHUSI CEPHOTO aHTUApUAa?

(A) mpocTasi, rereporeHHas, SK30TepMuueckas, katanutuaeckas; (b) cinoxnas, rereporernas,
HeKaTaluTH4yecKas, sk3oTepmudeckas; (B) HeoOpaTumasi, roMOreHHas1, JHI0TEpMUYECKas,
katanutuueckas; (I') oOparumast, rereporeHHasi, 5K30TepMUUECKasi, HEKaTaIUTHYECKas.

9. Kakoii karaau3aTop HCIIOJIB3yeTCS B KOHTAKTHOM aIllapare Jjisi OKHUCICHHH CEPHHCTOTO
rasa?

(A) CB/; (b) BAB; (B) xeneso; (I') aukens; (/1) mnatuna; (E) Tpuokcua xpoma.

10. Kakoe u3 ycimoBuid HeOIaronpusTHO CKa3bIBACTCsI HA CTaIMU 00KHUTra Kodenana?

(A) uamenpuenue komuenana; (b) oboramenue Bo3ayxa kuciopoaom; (B) mHTeHCHBHOE
nepememmuBanue; (I') armomeparus komdenana; (/1) moseimenue remmneparypsl 10 800 rpamxycoB
enbcus.

11. Kakue TeXHOJIOrHUECKHE IPUHIIUIIBI UCITOJIB3YIOTCS HA CTaIMH KOHTAKTHPOBAHUS?
(A) npunnun npsimotoka; (b) nmpuaIn npotuBoTtoka; (B) mpuniun Jle Illatense; (I') npuHmmm
KOMIUIEKCHOTO HCITOJIb30BaHUS CHIPhS; ([]) MpUHINT IUPKYIISIUH.

12. Kakoe couetanne TEpMOAMHAMUYECKUX ITAPAMETPOB B PEAKLIMU  OKHCIIEHUSI CEPHUCTOTO
raza?

(A)AH>0,AS>0; (b) AH<0,AS>0; (B)AH <0, AS<0; (I') AH> 0, AS =0;

(1) AH <0, AS =0.

13. Yo Takoe oneym?

(A) KOHLIEHTPUPOBAHHBIM pacTBOp cepHO KUCIOThI; (b) KOHLIEHTpUPOBaHHBII pacTBOpP a30THOM
kuciothl; (B) cmech a30THOM U cepHOM kucnoT; (I') HachlIeHHas CEpHBIM aHTUIPUIOM CEpHast
KucnoTa; (/1) HacklllleHHas: CepHbIM aHTUAPHUIOM a30THAs KUCIIOTA.

Kpurtepun mnepeBosa TecToBOoro Oamia B KAayeCTBEHHYIO OIEHKY Iocjie ampobauuu |
KBJIMMETPUUYECKON 00pabOTKM pe3yabTaTOB TECTHUPOBAHHUS COCTABJIEHbBI B COOTBETCTBUU C
TpeOOBaHUSAMHI K HOPMAaTUBHO-OPHUEHTUPOBAHHBIM TECTaM CpeAHEN TPYTHOCTH:

OLICHKA 2 3 il 5

JIAIa3oH TeCT.
6amnoB (% ot 1o 50 51-70 71-85 85-100
MaKc.)

IIpumepsl 3aga4 no teme: TexHu4yeckue KpuTepuu 3IPPEeKTUBHOCTH XMMHUYECKOI0
NPOU3BOJICTBA
3amaua Nel
B peakrope 3a 10 yacoB okucisiercs 15 TOHH aMmMHaKa, CTeTeHb OKHCICHHS COCTaBIISET
94,3%. BbruucauTh Npou3BOAUTEIHLHOCTh PEAKTOPA B KI/4.
3agaua Ne2.
CepHokucnoTHast yctaHoBka j1aet 150 T 75%-Hoii cepHOl KUCHOTHI B cyTKU. OnpenenuThb
MIPOU3BOUTENLHOCTh YCTAHOBKH (B KI/4) 1O 0€3BOJIHOM CEPHOM KUCIIOTE.
3amaua Ne3.
[Teup kuMSAIIETO COS I 00KUTA KoTdenaHa 00beMoM 50 KyOU4ecKuX METPOB UMEET
pOM3BOIUTEIBHOCTE 10 T/4. ONpeeIHTh HHTEHCHBHOCTD TIPOLIECCa 00XKUTa B KI/M° B CYTK.



CTpykTypa oT4era no JgadoparopHoii padore (JIP)

1. ®opmynupoBKa 11eIu U 3a71a4 JabopaTopHO padOTHI, HAPUMED : MOACIMPOBAHUE TIpoIlecca
IIPOU3BOJICTBA CEPHOM KHCIOTHI C LIE€JbIO BBISBICHUS ONTHUMAJIBHBIX IAapaMETPOB IPOBEICHUS
nporecca

2.0mucanne W cxemMa (4YepTek) MOJCIBHON IJ1abopaTOPHOW YCTaHOBKH, HAmpUMep, IS
MOJIyYEHUSI CEPHOI KUCIOTHI

3. IlpoTtokon mpoBeneHHUs J1abOpPaTOPHOTO HKCHEPUMEHTA, HAIPHUMEp, MO IMOJIYYCHHIO CEPHOM
KUCIO0Thl. Onrcanue COOCTBEHHBIX HAOIOICHUH.

4. OnucaHue XMMHUYECKHUX IIPOLIECCOB, IPOTEKAIOIUX B XOA€ JKCIEpPHUMEHTa (ypaBHEHUs
PEeaKIIHin)

5. Pacuer Macchl IOJIy4€HHOTO MPOAYKTA U pacyeT €ro IpakTHUECKOIo BbIX0/1a.

6. BeiBoibl. [Ipoananu3upoBath, B KaKOH CTETIEHH YCIOBUS MPOBEACHUS ITPOLIecca B X0
AKCIIEPUMEHTA COOTBETCTBOBAJIM ONTUMAJIbHBIM YCIOBUAM €ro nposeneHus. Kakum odbpazom
9TO CKa3aJIOCh Ha BBIXOJIE MPOoIyKTa peakuuu? Kakue ycrioBus HE00OX0JUMMO U3MEHUTH?

Kpurepun oueHku ordyera no jadoparopHoii padore

Kputepusimu 151 onienku otuera 1o JIP saBisitoTest: moiaHoTa ¥ TOYHOCTh (DOPMYITUPOBKHU
1eJIeH M 3a71a4, a TAK’Ke BBIBOJIOB, TOYHOCTH B OIMMCAHKMH MPOBEICHHBIX HAOII0ICHUH,
HaIlMCaHUU YPABHEHUHN PEaKIUii, U TJIABHOE - 000CHOBAHHOCTH U MPABMWIIBHOCTD CIICTaHHBIX
BBIBOJIOB.

OT4eT OICHUBACTCS IO ACCATHOAIIILHON CHCTEME:

10 6amnoB — otuet BoinoiaHeH Ha 100 % u 6e3 ommnboK; JOMmycKaeTcs Be
HEMPUHIUITAATBHBIX OMIMOKH.

Cuumaercs no 1 Oamny 3a TpU HEMPUHIMIHAIBHBIX OMMOKY WA OJIHY NPUHIIUIHAILHYIO
omMOKy (HENPAaBIWIILHOE YPABHCHHUE PEAKIINU, HEBEPHBIC XUMUYECKHE (HOPMYITbI, ONIHOKH B
pacueTax, HelpaBUIIbHOE OOBSICHEHNE WIIH €r0 OTCYTCTBHE, HEMOTHOE OMMCaHUEe HAOIOIEHUH,
HEOOOCHOBAHHOCTH CJEIIAHHOTO BBIBOJIA).

OueHoYHBIE CpPeCTBa JAJ1s IPOMEKYTOUHOM aTTecTaluM (B popMe 3K3aMeHa WK 3a4eTa).

IIpuMepHbIi IepedyeHb BONPOCOB K IK3aMeHy

1. I[Tpou3BoCTBEHHAs IE€ATEILHOCTD YeJIOBEKa U pecypchl IutaHeThl. Kitaccupukanms
IIPUPOJHBIX pecypcoB. IIprMepsl HCTOLIEHUS TPUPOIHBIX PECYPCOB B PE3YNIbTATE
MPOU3BOJICTBEHHON JESTEIbHOCTH.

2. OcHOBHBIE KOMIIOHEHTBHI MaTEPUAIBLHOTO MPOU3BOICTBA HA IPUMEPE XUMHUYECKON
IpOMBINIIEHHOCTH. Crienuuueckne 0COOEHHOCTH XUMUYECKOTO POU3BO/ICTBA.

3. Posb chIpbsi B XUMHUECKOM MTPOU3BOIcTBE. OCHOBHBIE CTaIUU MPEBPAIIECHUS ChIPbs (TIOHATHE
0 MOJYIPOAYKTAX, MOOOYHBIX MPOAYKTaX, 0TX0/ax). O6mue TpeboBaHusl K BBIOOPY CHIPbS B
XUMHYECKOM IIPOU3BOJICTBE.

4. Knaccudukanusi XMMHUUECKOro ChIpbs (¢ mpumepamu). OCHOBHBIE HAIIPABIICHUS
palMOHaIbHOIO UCIIOJIb30BAHUS CBIPBSI.

5. Knaccuduxkanusi colpbeBbIX pecypcoB. @aKkTOpbI, ONPEIEISIONINE BOZMOKHOCTh
MCIIOJIb30BaHUs ChIPbSl B XMMUUYECKOM NPOU3BOACTBE. OIIEHKA CKOPOCTH UCUEPIIAHUS CBIPBSI.
6. IloaroroBka XMMHUYECKOTO CHIPBS K MepepadboTke. KonnuecTBeHHbIE MOKA3aTeNu mporecca
oOoraieHus cblpbsi. MeTo bl 000TaIeH s ChIPBSI.

7.OCHOBHBIE BH/JIbI JHEPTUH, UCIIOJIB3yEMON B XUMUYECKON TPOMBINUIEHHOCTH. MICTOUHNKHN
SHEPruu, ux kinaccuduxanus. I[lokasarenn sHEPreTHUECKOM LIEHHOCTH Pa3IMYHbIX BUIOB
TOIIINBA.

8. Bonopos kak MCTOUYHHUK 3HEPTUH, CIIOCOOBI MOMYUYEHHUs, TPOOIEMbl U IPEUMYILECTBA.
IlepcrieKTHBBI IPUMEHEHNUS AbTEPHATUBHBIX HCTOYHUKOB YHEPTUH.

9. OcHOBHbIE HANPABJIECHNs PALMOHAIBHOIO UCIIOJIb30BAHUS IHEPTUH B XUMHUYECKON
IIPOMBINIICHHOCTH. [IpuMeHeHEe HOBBIX BUIOB SHEPTUU B XUMHUYECKOW TPOMBIIITICHHOCTH.



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

11. OcHOBHBIE TpeOOBaHUS K TEXHOJIOTHYECKON BOJIE. DTaIbl IPOMBIIIJICHHON BOJIOMOITOTOBKH.
JKecTKoCTh BOJBI M CITOCOOBI €€ YMEHBIIECHUS

12. TexHUKO-3KOHOMHYECKHE [TOKA3aTEIN XMMUYECKOI0 IPOM3BOACTBA. MaTepuaabHblii U
SHEepreTU4ecKuil 6agaHCchl XUMUYECKOIO IIPOU3BO/ICTBA.

13. Conepxanue XTII. OcHoBuble ctanuu XTII. Knaccudukanus XuMHYeCKUX pEaKIHid.

14. Cxopocts xumudeckoit peakiuu B X TII u dakropsl, ee onpenenstomue. MaTeHcudukanys
rnasHoi craauu XTII.

15.XuMunyeckoe paBHOBECHUE, YCIOBUS PABHOBECHS], (PaKTOPBI, BIUAIOLINE HA pABHOBECHE
(9HTaNBNMMHBIN U SHTPONUIHBIN). BiusHue Temneparypsbl, J1aBJI€HUs U KOHLEHTPALUN
pEeareHTOB Ha CMELICHUE PAaBHOBECHS

16. BnusiHre TemmepaTypbl Ha CKOPOCTh OOpaTUMOIl 1 HEOOpAaTUMOM 3K30TEPMUUYECKOM
peakuuu. [IpuMeHenre XuMU4eCKOH TEPMOAMHAMUKHY IS OIIPENEICHHS] ONTUMAJIbHBIX
napamerpoB XTII.

17. IlpuMeHeHne XUMUYECKOW TEPMOJUHAMUKY JIJIsl ONIPEIEICHUS ONITUMAIIBHBIX [1apaMeTPOB
XTII.

18. I'mapomexaHuyeckue MpoLecchl, 00I1as XapaKTepUCTUKA, UX THIIbI, OCHOBHBIE aIlapaThl.
19. TennoBble nporecchl, 00111as XapaKTepUCTHKA, IPUMEPDI, OCHOBHbIE alapaThl.

20. MaccooOMeHHBbIE MTPOLECChl, 001I1ast XapaKTepUCTHKA, IPUMEPbI, OCHOBHBIE alllapathl.
21. Knaccudukanus npoueccoB, IpUMEHIEMbIX B XUMHUYECKOM MTPOU3BOICTBE. XapaKTEPUCTUKA
NEPUOANYECKHUX U HENIPEPBIBHBIX IPOLIECCOB.

22. O6mue TpeboBaHMA K anmapaTamM, IPUMEHIEMbIM B XUMUYE€CKOM IPOU3BOICTBE.
XuMuyeckue peakropbl. OCHOBHBIE JTallbl pacueTa XUMUYECKUX PEAKTOPOB.

24. Knaccudukanus XMMUYECKUX PEakTOpOB. THUIIBI TEIIIOBBIX PEKUMOB. XapaKTEPHCTHUKA
PEAKTOPOB MEPUOINYECKOTO U HEMTPEPBIBHOTO JEHCTBUS.

25. CpaBHHUTENbHAS XapaKTEPUCTUKA PEAKTOPOB M/1€aIbHOTO BHITECHEHUS U PEAKTOPOB
UJCAIBHOTO CMELIEHUS.

26. Katanutrnyeckue Nporecchl B XUMUYECKOW MPOMBIIITIEHHOCTH, UX KJIacCU(PUKAIUS.
OCOOEHHOCTH TeTepOreHHO-KaTaTUTHUECKUX MPOLIECCOB.

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

28.. XuMHUYeCcKoe MPOU3BOJICTBO KaK CIOXKHAs cucTeMa. THUIIbl TEXHOJIOTUYECKUX CBSI3EH.

29. [IpuMeHeHre MeTo/ja MOJICIIMPOBAaHUS MPH MEPEX0/Ie OT JaOOPaTOPHOI0 IKCIIEPUMEHTA K
IPOMBIIIIIEHHOMY [TPOU3BO/JICTBY.

30. Bri6op cxembl XTII. Turbl TEXHOTOTHYECKUX CXEM.

31. OOwiast xuMuYeckasi cxema IMpou3BOJICTBA CEPHOM KUCIOTHI. BbIOOp ChIphs Ams
CEpPHOKHCIIOTHOTO MPOU3BO/ICTBA, CPABHEHNE IIPEUMYILECT U HETOCTATKOB.

32. XuMuuecKkast ¥ IPUHIANHAIBHAS CXE€Ma ITPOU3BOJCTBA CEPHOU KUCIIOTHI U3 CEPHOTO
KOJIUE/IaHA.

33. Ctanus OKMCIUTEIBHOTO 00KHUTa KoJJueqaHa Kak IpuMep reTepOreHHHOro HeoOpaTuMoro
BBICOKOTEMIIEPATYpHOTO nporiiecca. OuncTKa 00KUroBOro rasa.

34. Ctanus OKUCIIEHUS TUOKCHIA CEPhI KaK MPUMep 00paTUMOro IreTeporeHHO-KaTaaTuTHUYEeCKOTO
npouecca. BiusHue 0CHOBHBIX TEXHOJIIOTHYECKUX NTapaMETPOB Ha KWHETUKY U TEPMOJIMHAMUKY
mporecca.

35. Ponpb karanuzaropa B IpOLECCEe CUHTE3a CEPHOU KUCIOTHI. MeXaHu3M JIeHCTBHS
KaTajan3aTopa, COCTaB KOHTAKTHBIX MAcC, YCTPONCTBO aIlIaparoB.

36. Cragust XeMoCOpOIIUMH TPHOKCHIA cephl. BhIOOp ONTHMaIbHBIX TapaMeTPOB Mpoliecca.
Cymaocts metona JIK-J1A.

37. OcoOeHHOCTH METOA0B POU3BOJICTBA CEPHOM KUCIOTHI U3 CEPBI M CEPOBOIOPOIA.
[IepcrieKTHBBI COBEPUICHCTBOBAHUS CEPHOKHUCIOTHOTO IIPOU3BOICTBA.



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
NPUHIUNKAIbHASA CXeMa IPOU3BOJICTBA aMMHUAKA.

40. ®U3MKO-XMMHUYECKUE OCHOBBI CUHTE3a aMMHaKa. PaBHOBecHEe B CUCTEME U CKOPOCTh
nporecca. BIOOp onTHMalIbHBIX YCIOBH.

42. TlpeononeHre NpoTUBOPEUHs TpeOOBaHUI KUHETUKU M TEPMOJINHAMHKH B ITPOIECCE CHHTE3a
ammuaka. Ponb karanuszaropa. [IpenmyiiecTBa LIUKINYECKOM CXEMBI.

43. Ceipbe Uil MPOU3BOJICTBA a30THOM KUCIIOTHL. OO0IIasi XMMUYECKasi CXeMa a30THOKHUCIOTHOTO
npou3BocTBa. [IpuMeHeHre a30THOM KUCIIOTHI.

44. Cragus okMcIeHUS aMMHaKa J10 OKcua azora. Ponb karanusaTopa. BiusHue TemnepaTypsl,
nasiieHus U coctaBa AMBC Ha ckopocTs npouecca. Bpems KOHTakTUpOBaHUs.

45. Craaus okucinenus okcuaa azora(ll) u numepusaruu okcuaa azora(lV). Bnusaue
TEMIIepaTypbl U JIaBJICHUS Ha COCTOSIHME PABHOBECUS U CKOPOCTh MpoLecca.

46. Cragus abcop6rum okcra azora (1V). Beibop onTuMalibHEIX TapaMeTpoB Mpoliecca.

47. IlpuHuMIMaNbHas cXema IIPOU3BO/ICTBA pa30aBIeHHON a30THOM KHUCIIOTHI M CIIOCOOBI ee
KOHILICHTpUpoBaHus. IIpsiMoii CHHTE3 KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI.

48. ArpoTexHHUYECKO€e 3HaUeHUEe MUHEpaIbHbIX ynoopenuil. Knaccudukanus MuHepaabHbIX
ynoopenuit. Tunossie Mpoiecchl COJIEBOM TEXHOJIOTHH.

49. docdopuble ynoOpeHus, Knaccupukalms, ocCHOBHOE cbipbe. KuciaoTHoe pasnoxeHue
KanpIuiTpudocdara Kak mpuMep HEKaTaTUTUIECKOT0 TeTEPOTreHHOro mporecca B cucreme T-
XK.

50. ITpown3BoacTBO GocHOPHON KHCIOTHI SKCTPAKIIMOHHBIM U 3JICKTPOTEPMHYECKAM METOIaMHU.
51. IIpon3BoaCTBO MPOCTOro U ABOHHOrO cynepdocdara.

52. O0mas xapakTepuCcTUKa KATUHHBIX ynoOpeHnid. DIOTaMOHHBIA U TaTypruuecKuil CriocoOb
MIOJIyYEHUS XJIOpUJA KaJIHs.

53. Knaccudukanust u obmiasi XapakTepuCTHKa a30THBIX y1o0peHuil. [IponsBoacTso
aMMHUAYHOH CEJIUTPBI.

54. Ilpou3BoACTBO MOUYEBUHBL. BiusiHue Temneparypsl, 1aBJI€HUS] HA paBHOBECHE U CKOPOCTh
npouecca. [IpuanunuaneHas cxema.

55. CunukatHble MaTepualbl, cocTaB U cTpoeHue. Kiaccuduxanus, obmas xapakTepucTuka,
TEXHOJIOTHS CUJIMKAaTHBIX MaTepUaJloB.

56. OO0m1ast XapakTepUCTUKA BXKYIIUX MaTEPHAIOB M UX IPOU3BOACTBO.

57. CoctaB u knaccudukanus crekoi. TeXHOIOrus Mpou3BocTBa cTekia. Kepamuka.

58. Ilepepabotka Hedtu. [Ipsimast ronka. BeicokoTemnepaTypHble METO/IbI JECTPYKTUBHOM
nepepadoTKU: MUPOJIU3, KPEKUHT, pU(OPMUHT.

59. ChIpbe ¥ TUIIOBBIE MPOLIECCHI TPOMBIIIJIEHHOI'O OPraHUYECKOT0 CUHTE3A.

60. X¥MHsI B MEOUIIMHE U ITPOU3BOJICTBE JIEKAPCTBEHHBIX BEIIECTB

61.XumMus B IpOU3BOJICTBE CPEACTB TUTUEHBI U KOCMETHUKHU

62. X¥MHsl B IUIIEBOW TPOMBIIITIEHHOCTH

63.Mertasuibl: mpobdiemMa KOppPO3UH, METO/IbI 3aIIUThI, HHTMOUTOPBI KOPPO3UHU

64. 3anUTHBIE TOKPBITHS, KIAaCCU(PHUKAIMS [0 Pa3InYHBIM IIpH3HaKaM (Ha3HauYeHHE, METO/IbI
MOJTyYEHUs)..

65. IIpobnema co3nanusl MaTepUaoB C 3aJaHHBIMU CBOMCTBAMHU M HAIIPABIICHUS €€ PEIIeHUS

HrtoroBas  arrectanusi — O3K3aME€H — [PEANOJAaracT  yCTAHOBJIIEHHE  ypPOBHS
c(OpPMHUPOBAHHOCTH CIEAYIOLUIUX KOMITETEHIINH:

ITK-1 Criocoben ocBauBaTh U UCMOJIB30BaTh 0a30BbIe HAYUHO-TEOPETUYECKHE 3HAHUS U
MPAKTUYECKHE YMEHHUS 110 MPeAMETY B IPOdEeCCUOHATIBHON JESTEIbHOCTH.



Kpurepun onenkn:

OneHKH «OTJIMYHO0» 3aCIIyKUBAET CTYJCHT, OOHApYKUBIINN BCECTOPOHHEE,
CHCTEMaTHYeCKOe U IIyOOKOe 3HaHUE YUeOHOTro MaTepuana AMCUUIUIMHBI, YMEHHE CBOOOTHO
BBINOJIHATH 3a/1aHUS, IPEyCMOTPEHHbIE IPOrPpaMMOH, YCBOUBIINN OCHOBHYIO JIMTEPATYPY U
3HAKOMBIH C JIOIIOJIHUTEIILHOM JINTEPAaTypOH, peKOMEHA0BAaHHOM NporpaMMon. Kak npasuo,
OLIEHKA «OTJIMYHOY BBICTABJIAETCS] YCBOUBLIMM B3aHMMOCBSI3b OCHOBHBIX MOHATHH JUCLUIUINHBL 1
UX 3HAa4YEHHUE JUIsl IprodpeTaeMoii mpodeccuu, MPOSBUBIINM TBOPUYECKHUE CTIOCOOHOCTH B
NOHUMaHMH, U3JI0)KEHUH U UCIIOJIb30BaHUH Yy4E€OHO-IIPOrpaMMHOI0 MaTepuara.

O1eHKH «XOpPOLI0» 3aCITy)KUBACT CTYJCHT, OOHAPYKUBIINI MOJTHOE 3HAHNUE YIeOHOTO
MaTepHala, yCIelHO BbIIOIHSIOMNI IPe1yCMOTPEHHBbIE B IPOrpaMMe 3aJ1aHHsl, YCBOMBILNN
OCHOBHYIO JINTEPATYPY, PEKOMEHA0BAaHHYIO B IIporpamme. Kak nmpaBuiio, oneHka «Xopouo»
BBICTABIISIETCS yUALMMCS, IOKA3aBIIUM CUCTEMATUYECKUN XapaKTep 3HAHUH 10 AUCLUIIIMHE U
CHOCOOHBIM K X CAMOCTOSITEIbHOMY MOTIOJIHEHHIO U OOHOBIICHHIO B XOJI€ AalibHEHIIEH yueOHOi
paboThl U NPOPEeCCHOHATBHON 1A TETbHOCTH.

OneHKN «yJAOBJICTBOPUTEJIbHO» 3acCly’)KUBA€T CTYIEHT, OOHApYXHUBIIMA 3HaAHHUE
OCHOBHOTO y4eOHOro MaTepuasa B o0beMe, HEOoOXOAMMOM s JalbHeimedl yueObl u
npeacTosimei  paboTel 1Mo mpodecchu, CHpaBISIOMMKCA C  BBINOJHEHHEM  3aJlaHH,
IPEIYCMOTPEHHBIX IPOrpaMMOl, 3HAKOMBIII C OCHOBHOHM JHMTEpaTypoil, peKOMEHJOBaHHOU
nporpammoil. Kak mnpaBuio, oueHka «yIOBIETBOPUTEIBHO» BBICTABISAETCS, JOMYCTUBLIMM
HOrPEIIHOCTH B OTBETE Ha 3K3aMEHE U IPH BBIIOJHEHMH SK3aMEHAIMOHHBIX 3a/aHuil, HO
oOnagaromM  HEOOXOAMMBIMH  3HAHMSAMH JUISI WX YCTPAaHEHHS TIOJ PYKOBOJICTBOM
IpernoJiaBaTess.

JlokymeHT cocrtaBieH B coorBercTBUM ¢ TpeboBanusmu PI'OC BO 1no HampaBiieHUIO
noarotoBku 44.03.05 Ilenarormueckoe oOpa3oBaHue (¢ OByMs HpOGWISIMU TOATOTOBKH),
YTBEpXKACHHBIN IpHUKa3oM MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit @enepanuu OT
«22»despans 2018 r.  Nel25.

Pa3paGoTumk: kanx. xum. Hayk, goueHt kadeapsl EHJ] IT1 UT'Y EBcradbesa 1. T.

Hacrosimas mporpamMMa He MOKeT OBITh BOCHPOM3BEJACHA HHM B Kakoil d¢opme 0e3
NpeABapUTEJIbHOI0 NMCbMEHHOI0 pa3pelieHns Kadeapbl-pa3padoTynKa NPOrpaMMmbl.



