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. Henu n3y4yeHus IMCUUILIHHBI :
dbopMupoBaHHE Yy CTYIEHTOB, OOYYalOIIMXCS [0 HaMpaBICHUIO «[lemarornueckoe
oOpa3oBanuey, mpodmib «buonorust - XuMus» MPeACTaBICHUN O PEATbHON CBS3U XMMUU C
npobiieMaMd U TMOTPEOHOCTSMU COBPEMEHHOTO oOOmiecTBa M KOHKPETHOTO YeNOBEKa,
MOJTOTOBKA OYAYIINX yYUTENIeW XMMHU K Tepefade IIKOJIbHHKAM HAaBBIKOB NPUMEHEHUS
dbyHIaMeHTallbHbIE 3aKOHOB XHMHH, XHUMHUYECKUX METOJOB M XHWMHUYECKHX BEIIECTB B

YCIIOBHUSX INPOMBIIUICEHHOCTH, CEJIBCKOTO XO35MCTBA WM  JIPYrOM  XO3SIMCTBEHHOM
JESATEIIBHOCTH B IPOLIECCE NIPENOAABAHNS XUMUH B ILIKOJIE.
3agaun:

® [I0KAa3aTh IPAKTUYECKUE PE3YyJIbTAThl UCIIOIb30BAHUS XUMUYECKUX 3aKOHOB, IIPUHIIUIIOB,
IKCIEPUMEHTAJIbHBIX METOJOB, TEXHOJIOIMYECKUX IIPUEMOB, a TaKKE XHMHUYECKUX
MPOJYKTOB B PA3IMUHBIX 00JIACTAX SKOHOMUKHU U COLUATBHO-OBITOBOM chepbl;

® [IPOAEMOHCTPHPOBATH BO3MOXKHOCTH TOBBIIICHUS YKOHOMHYECKOW 3(P(eKTUBHOCTH H
HKOJIOTMYECKON  O€30IIaCHOCTH  IMPOMBIIIJIEHHOTO U CEIbCKOXO03AHCTBEHHOTO
MIPOU3BOJICTBA HA OCHOBE IPUMEHEHUS] XUMHUECKUX 3HAHUH;

e chopmMHUpoBaTh IPAKTUYECKHE HABBIKM IPOBEACHUS J1a0OPATOPHOTO XUMHUYECKOTO
DKCIIEPUMEHTA, CBSI3aHHOTO C IIPUKJIAAHBIMU aCIIEKTaMU XHUMUH;

® BBIIBUTH POJb XMMHUHU B PEIICHUU MpoOsieM oOecredeHHs 4YeloBeuecTBa IHEprue u
MPOJYKTaMHU MMUTAHMUS.

1. MecTo aucuuniunsl B cTpykrype OINOII:

2.1. YueOHasi OUCHUIUIMHA OTHOCHUTCS K YacTU MPOTPaMMBbI,
00pa3oBaTebHBIX OTHOIICHHI

2.2. 1ng u3yueHus: JaHHOW y4eOHOHM AMCIMIITUHBI HEOOXOAMMBI 3HAHUWS, YMEHHS U HaBBIKH,
dbopMupyeMble TPEANISCTBYIOMUMH AUCIUIUTMHAMH: AHamuTudeckas Xxumus, OpraHuueckas
XUMHS

2.3. [lepedenp mOCIEAYIOMUX YYEOHBIX JTUCIUIUIMH, IS KOTOPBIX HEOOXOJWMBI 3HAHUS,

dbopMupyeMoil ydyacTHUKaMU

YMEHUS ¥ HaBbIKH, (hOpMUpPyEMble JTaHHOH y4eOHON NUCHUIIMHON: bruoxumus

I11. TpeGoBanus K pe3yJibTaTaM 0CBOCHUS JMCUUIIIMHBI:
[lepeueHp mIaHUpPyEMBIX PE3yJIbTATOB 00YUYEHHUS 110 AUCUUILIMHE (MOIYIIIO),
COOTHECEHHBIX C MHIUKATOPaMH JTOCTHKEHUS KOMIIETEHIINH

Komnerenuus

Nuauxkaropsl
KOMIIeTeHIMH

PesynbTaThl 00y4eHus

IIK-1 Cnocoben
oceaueamo u

NJK-1.1. AHanu3upyet u
IPaMOTHO U3JIaracT

3HACT: OCHOBHBIC HAITPABJIICHUA
MPaKTUYICCKOT'O TPUMCHCHU A

UCNONb306aMb 0a30Bble IPEMETHBIE (yHIaMEHTAJIbHBIX 3aKOHOB XHUMHH;
basosvie HaAY4HO- Hay4YHO-TEOPETHUYECKHUE YMEET: MJIaHUPOBATh UCIOIb30BAHUE
meopemuyecKue IpeCTaBICHUs 00 OCHOB XMMMH IIpH NPENOJaBAaHUU XUMHUU B
3HAHUA U U3y4aeMbIX 00BEKTaX, LIKOJIE;

npakmuyeckue npoueccax U sBJICHUSIX. BJIQJICET: HAaBBIKAMU Pa3pabOTKU yUeOHBIX
VMeHUs no 3a/laHuH C LIETIBI0 Pa3BUTHUS O0yUaroIXcs
npeomemy 6 B yueOHOI 1 BHEYUEeOHOH eATEIIbHOCTH.
npogheccuonanvrou

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

CIICIHATbHBIC YMCHUS
HpOBeHGHI/I}I XUMHUYECCKOI'O
1 OMOJIOTHYECKOrO
HCCIICIOBAHUS
(3KCTIEpUMEHTA) U

0€301acHOCTH MPHU MPOBEACHUHN
XUMHYECKOTO IKCIIEPUMEHTA.

ymeeT: o0pabaThiBaTh TEOPETUICCKUE U
OKCIICPUMCHTAJIbHBIC JaHHBIC, IPUMCHATH
OCHOBHBIE 3aKOHBI U METOJIbI XIMHU K




HCTIOJIb3YET B CBOEH
MeIarOrH4ecKon
JIeATEIbHOCTH.

NIK k1.3
[Tnanupyer yueOHbIE

3aHATHS HA OCHOBE
nuddepeHnmanum B
00y4eHUU. YUUTHIBACT
TpeOOBaHUS K
COOJIIOICHUIO TEXHUKHU
0€30MacCHOCTH.
Hcnons3yer cOBpeMeHHbIE
METO/IbI, TEAArOTUYECKYIO
TEXHUKY U
o0pasoBarteibHbIC
TEXHOJIOTUH, BKJIIOYas
nH(pOpMALIMOHHBIE JIJIsI
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 €€ IPUKJIIAJIHBIX acleKTax.

BJIaJICEeT: HAaBbIKAMU CAMOCTOSTEIbHON
paboThl ¢ XMMHUUYECKOH JIUTEpaTypoit
(yueOHoOi1, yaueOHO-METOIUYECKOH,
Hay4YHOH).

IV. COAEP/)KAHHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O0beM TUCHMILVINHBI (MOAYJIs1) U BUAbI Y4eOHOH padoThI

Buj yuyeonoii pa6oTni Bcero uacos / CemecTpbl
3a4eTHBIX
7 8
€TMHHIL

AyauTopHbIe 3aHATHS (BCEro) 180/5 62 64
B Tom uuce:
Jlexnun 64/1.7 32 32
[Tpaxtuueckue 3ausatus (I13)
JlaGopatopusie pabotsl (JIP) 62/1.7 30 32
Kontpoms (KO) 54/1.5 54
Koncynpramuu 2 2
CamocrosiTesibHast padora (Bcero) 50/1,4 40 10
Bun npomexxyTouHOM aTTecTanuu (3a4eT, SK3aMeH) 3au. OK3.
Konrtakrnas paGora (Bcero) 180/5 60 120
OO01mast Tpy10eMKOCTh 4achl 252 108 144

3a4E€THBIC €IMHUIIBI 7 3 4




4.2. Conep:xaHue y4eOHOIro MaTepuaia THCIHHIIMHBI

Paznen 1. llpeamer u 3aga4m NPUKJIAAHON XUMUHM. XHMHUYECKOe NPOU3BOJACTBO U PeCypcChl
mianeTbl. CoBpeMenHblie TpeboBanusa K XII. XumMusanus 3HepreTuku

1.1. Brenenue. Poiab XMMUU B )KU3HU COBPEMEHHOTO O0IIECTBA. XUMU3ALUSA SKOHOMUKHU
U COIMAIBHO-OBITOBOM Chepsl

1.2. TIpoGiema CHIpHEBBIX peCypcoB B coBpeMeHHOM Mupe. ChipbeBas 6a3a XUMUYECKOU
MPOMBIIUIEHHOCTH. Pecypchl M pallMOHAIBHOE UCIIOJIB30BAHUE ChIPbS.

1.3. Hay4HO-TeXHHUYECKHI ITporpecc M mnpoodsieMa SHEepriuy. XUMHU3aLUs YHEPTeTHKU

1.4. Bona u ee nCronb30BaHUE B XUMHUECKOU MPOMBILIIIEHHOCTH

1.5. CoBepIieHCTBOBaHNE XMMUYECKOTO ITPOU3BOCTBA C MO3UIUN CUCTEMHOTO MOAX0/A.
Paznen 2. HayuHble 0CHOBBI XMMHUY€CKOI0 IIPOU3BOICTBA

2.1. ConeprkaHue ¥ CTPYKTypa XUMUKO-TEXHOJIOTMYECKOTO MTPOLIECCa.

2.2. [lpumenenne TepMoIMHAMUKU U KUHETUKHU B X TTI

2.3. ®a3oBble XapaKTEPUCTUKHU XUMHKO-TEXHOJIOTMUECKHUX IPOLIECCOB

2.4. KaranuTuyeckue nporecchl B XMMUYECKON TPOMBILIUIEHHOCTH
Paznen 3. Paznea 3. Ilpouecchl U annaparbl XMMU4€CKON T€XHOJIOTHH.

3.1. Knaccudukanus XMuMHKO-TEXHOJIOTHYECKHUX IPOIECCOB

3.2. Tunel annaparoB, IPUMEHSAEMBIX B XUMUUYECKOIN TEXHOJIOTUU
Paznen 4. TexHMKO-3KOHOMHYECKHE MTOKA3ATeJIH XUMHYECKOT0 POU3BOACTBA

4.1. Texunueckue kpurepuu dpdexruBHoctu X TII.

4.2. TeXHOJOTMYECKUE KPUTEPUU

4.3. DKOHOMHYECKHE U OpraHU3aIlMOHHbIE KpUTEpUH OleHKH 3 dextuBHOCTH X1

4.4. MatepuayibHbIi OanaHc.

4.5. DHepreTu4yecKuii 6anaHc
Paznen 5. BaxHene XUMHKO-TEXHOJIOTHYECKHE IPOU3BOACTBA

5.1. IIpon3BoACTBO MUHEPAIBHBIX KMCIIOT U aMMHUAKa

5.2. IIpou3BOJICTBO MUHEPATIBHBIX Y10OpeHUH

5.3. IIpon3BOACTBO CUITUKATHBIX MaTEPHUAIIOB.

5.4. Xumnueckas nepepaboTka TOIIUBA.

5.5. [Ipou3BOACTBO MPOAYKTOB OPraHUYECKOIO0 CHHTE3a
Paznen 6. XuMH4yecKne acneKTbl pelICHHs NPOAOBOJBLCTBEHHOW mNpodJembl. XUMUS H
MeIuLHA

6.1. Xumus B cebCKOM XO3SMCTBE.

6.2. XvMu3auus NUIEeBON MPOMBIIIJIEHHOCTH.

6.3. X¥Mus U CO3/1aHNE JIEKAPCTBEHHBIX BELIECTB.
Paznen 7. Xumuszauus cgepsl 0ObiTa

7.1. Moronyie 1 CaHUTapHO-TUTHEHNYECKUE CPEACTBA. XUMUS U KOCMETHKA.

7.2. O0mmue nmpaBuiia TEXHUKH 0€30aCHOCTH B OBITY.
Paznen 8. XuMuuyeckne 0CHOBBI CO3JaHMA M IKCIIYaTallH¥ MATEPHAJIOB.

8.1. XuMunyeckue 1 (pu3nueckre OCHOBBI H3yUEHUs, CO3/IaHUs U IKCIUTyaTalluu

MaTEepUasoB.

8.2 Knaccudukaiys OCHOBHBIX IPOMBIIUIEHHBIX MaTepraioB. Co3naHue HOBBIX

MaTEpUaJIOB € 3aJJaHHBIMU CBOMCTBaMU

8.3 Ilomumepubie MaTepuainbl. OOmIas XapakTEPUCTHKA, KilacCu(PHUKaIns, CBONCTBA,

CMOCOOBI OTYYECHUS



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

Buabl yueOHo# padoThbl, BRIKOYAS

®opmupyemsbie | Bcero
Ne CaMoOCTOSITEIbHYIO PadoTy 00y4arommuxcs, OuneHouHbIe
HaumenoBanue pa3zzena / Tembl KOMIIeTeHIIM U (B
n/m NMPAKTHYECKYI0 MOATr0OTOBKY (IPU HAJIMYNH) U cpeacrsa
(MHIMKATOPBI) | Yacax)
TPYA0E€MKOCTb (B 4acax)
IIpakr. JIao.
Jlekuuu p % CPC
3aHATHUS | 3aHATHUSA
1 [Ipeamer u 3amaum 1I1X. Xumuueckoe
MPOU3BOJACTBO M PECYPChl IJIAHETHI Order no JIP, NJIK
P peeyp ' 14 - 12 12 KOHTpOJIbHAs padoTa, fIk1.1-3 36
CoBpemennble TpeboBanus k XII.
TECTUPOBAHUE
Xumnsanus sHepretukd. Bona B XI1
2 Hay4nble OCHOBBI XUMUYECKOIO Ortuer no JIP, WK
MIPOU3BOJICTBA 8 - 16 10 KOHTpOJIbHAS paboTa, TIKL.1-3 34
TECTUPOBAHUE
3 [Tporueccsl u anmapaThl XUMHUYECKON KonTponbhas pabora,
8 - 4 8 MUK k113 20
TEXHOJIOTHH. TECTUPOBAHUE
4 TexHUKO-IKOHOMHYECKHUE TTOKA3aTeNn 6 6 8 KonTponbHast pabora, WK 20
XUMHYECKOT0 IPOU3BOJICTBA TECTUPOBAHUE TIKI1-3
5 Baxwneiinie XuMHUKO- Ortuet 1o JIP,
TEXHOJIOTUYECKHE ITPOU3BOJICTBA 20 8 4 KOHTpPOJIbHAs padoTa, WK 32
TECTUPOBAHUE fIKL.1-2
6 XUMUYECKUE aCMEKThI PEIICHUS Ortuer o JIP,
MPOJIOBOJILCTBEHHON TIPOOIEMBI 2 6 6 KOHTpOJIbHAs padora, NAK k.12 14
TECTUPOBaHUE
7 Xumuzanus chepsl ObiTa Ortuer no JIP,
2 6 8 KOHTpPOJIbHAs padoTa, NKnk1.1-2 16
TECTUPOBAHUE
8 XUMHYECKHE OCHOBBI CO3JaHNs U Ortuer no JIP,
AKCIUTyaTallMl MaTepHaIOB. 4 4 6 KOHTpOJIbHast padoTa, UK k112 14
TECTUPOBAHUE
DK3aMeH, KOHTPOJIb 54
Hroro 64 62 50 176




CnHcoK BO3MOJKHBIX TeM JIA0OPATOPHBIX padoT

1. OnpeneneHune pa3IMUHBIX BUIOB )KECTKOCTH BOJIOTIPOBOHOM BOJIBI M METO/IBI €€

CHIDKEHUS

2. OnpeneneHre OKUCIsIEMOCTH BOJAOIPOBOIHOM BO/IBI.

3. Onpenenenue coaepkanusi HOHOB ME/IU B BOJIE METOJIOM (DOTOKOJIOPUMETPHH

4. OnpeneneHue KOHIEHTPAIUU XJIOPHI-HOHOB U aKTUBHOT'O XJIOpa B BOJOIPOBOIHOM
BOJIC

5. OnpezeneHne KOHIICHTPAIIMA HOHOB KAJIBIIUSI K MarHUs B BOJIC METOJ0OM
TPHJIOHOMETPHYECKOTO TUTPOBAHHUS

6. MozaenupoBaHue mporiecca MpoOrU3BOJICTBA CEPHOM KHUCIOTHI B 1a00OpaTOPHBIX
YCIIOBUSIX

7. MoaenupoBaHue MpoIiecca MPOU3BOICTBA H3BECTH B JTAOOPATOPHBIX YCIOBHUAX

8. MoaenupoBanue mpoiecca Kiaccu(GpuKauy TBEPAOro CHIITYYEro ChIPhS 10 pa3Mepy
YaCTHII

9. Bunpl katanuza. Katanu3 B ycloBUSX XMMHUYECKOTO MPOU3BOICTBA

10. dakTopsl, BIUAIOMINE HA CKOPOCTh XUMHUYECKON peaKIiu

11. Onpenenenre KOHICHTPAIIUH XJIOPHIa HATPHUS B BOJEC METOJIOM HOHOOOMEHHOM
xpomMarorpaduu

12. Koppo3us MeTauioB U METOAbI OOPHOBI C HEl

13. 3yuenune Gpu3ndecKux U XUMUYECKUX CBOUCTB yIOOPEHHI pa3TUYHbBIX KIIACCOB.
14. Tlony4yeHue CUIMKATHbIE MAaTEPUAIIOB.

15. Tlony4yenue Mpuia. Onpeenenre MeI0YHOCTH U KOHIICHTPAIIUHU )KUPHBIX KUCIOT B
Pa3IMYHBIX COPTaX MbLIA

16. ITonnyyeHue yncTAIIEH MACTHI.

17. Onpenenenue coaep>KaHusi HITPATOB B OBOIIAX.

18. Pacrio3HaBaHue muiacTMacc.

19 . Pacrio3HaBaHMe UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

20. Onpenenenre KUCIOTHOCTH MOJIOYHBIX MMPOYKTOB U COJIEPKaHUs Oellka B MOJIOKE

4.4. Meroanveckue yKa3aHHUs 10 OPraHU3alMH CAMOCTOSATEJIbHOI PadOThI CTYACHTOB
B pamkax u3zyyaeMoi TUCIUIUIMHBI PEJIaratoTcs CleAyonme GopMbl CaMOCTOATEIbHON

paboThI:

YueOHoe 3a1aHMe - BUJ IOPYUCHUS IPENIOJABATENS CTYCHTY, B KOTOPOM COAEPKHUTCS
TpeOOBaHUE BBINOJIHUTH KaKHe-TUOO ydeOHble (TEOpEeTHMYECKHE U IPAKTUYECKHUE)
neiictBus. KpuTepun OLIGHKM O KaKJOMY 3aJaHHUI0 NPENojaBaTellb BBICTABISAET
JOTIOJTHUTEIBHO.

Otyer no JIP -odopmieHue ordera MO BBIIOJIHEHHBIM J1a0OpPaTOPHBIM padboTaMm,
BKJIIOYAIONIETO  (OPMYIUPOBKY LEJNH, TPOTOKOJN MPOBEICHHBIX HAOIIOICHUH,
YpaBHEHHSI TPOTEKAIONINX MTPU ITOM XUMUYECKIX PEAKIIUH 1 BBIBOJIBI.

IHonck marepuasnoB B cetn HTepHeT M B OMOJMOTEKe — 10 MpeajaraeMou Jist
CPC Teme CTygeHT OCYHIECTBISE€T IIOMCK  HAaydyHOM M HAay4YHO-NOMYJISIPHOM
UH(OPMAIIUH, OTHOCSIIEHCS K M3ydyaeMOH TeMe, BKIII0Yas COBPEMEHHbIE BO33PEHMS
CTHENHAINCTOB B JAHHOW OOJIACTH XMMHUYECKOW HAyKH, OTHMCAaHUE PA3TMYHBIX TOYEK
3peHHst Ha 3Ty IpolieMy ¢ 00s3aTeIbHBIMH CChIJIKAMU Ha UCTOYHUKH.

CocraBiieHHe Npe3eHTAUMI — IOATOTOBKA MPE3EHTALMU [0 KOHKPETHOU Teme,
BKJIFOYaOIIed He MeHee 10 cnailioB ¢ WILTFOCTPALMAMH, CCBUIKM HA MCIOJb3yEMBbIE
HUCTOYHUKH (HE MeHee 3-X).

YueOHoe 3a1aHue - BUJ] IOPYYEHUS NIPENOAABATENS CTYIEHTY, B KOTOPOM COZIEPIKUTCS
TpeOOBaHWE BBHITIOJHUTH KaKHUE-THOO Y4YeOHBIC (TEOPETHUECKHE W TPAKTHYECCKHUE)
neiictBusi. KpuTepun OLIGHKM TO KakKIOMY 3aJaHUIO TPENOoAaBaTeNlb BBICTABISET
JIOTIOJTHUTEIIBHO.

OTtuyer - HanMcaHUE OTYETA MO Ja0OpaTOpHBIM paboTam



e [louck marepuaioB B cetu HTepHeT M B OMOIMOTeKe — 10 IpeajaraeMou Jist
CPC TeMe CTYIEeHT OCYUIECTBIISIET TOMCK COBPEMEHHBIX BO33PEHMIM, ONMMCAHUNA TOYEK
3pEHMI pa3JINYHBIX aBTOPOB.

e CocraBJjieHHe Mpe3eHTaIMii — TOAroTOBKa (aiiia npe3eHTanuu He Menee 10 ciaiigos
C WUTIOCTPAIMAMHU, CChIJIKAMH Ha UCIIOIh3yeMble HCTOYHUKH (HE MEHEe 3-X).

4.5. TlpumepHasi TeMaTHKA KyPCOBBIX padoT (IPOeKTOB) (npu Haauuuu) Y 4eOHBIM IIIAHOM
HE TPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padOT (TIPOCKTOB).

V. Y4ueOHO-MeTOAUYEeCKOEe M MH(OPMALHMOHHOE ofecnieyeHne TUCHUIJIMHBI

a) OCHOBHAs JIUTEepaTypa:

1. BeckoB, B. C. O6mas xumudeckasi TexHonorus [Tekct]| : yueb. s cTya. By30B, 00ydY. IO
XUM.-TE€XHOJIOT. Hamp. MOJArOTOBKM OakanaBpoB u auruiomup. cren. / B. C. beckos. - M. :
Axanemknura, 2006. - 453 c. : . ; 22 cM. - (Y4ueOHUK 11 By30B). - bubnuorp.: c. 446. - ISBN
5-94628-149-6 : (22 7x3.)

2. Cokomnos, P. C. Xumuueckas Texnonorus [ Tekcr] : yae6HOe mocobue: B 2 1. / P. C. Cokoios.
- M. : BJIAJOC, 2003. - ISBN 5-691-00355-0.T. I : Xwumudeckoe NPOU3BOACTBO B
AHTPOIIOTEHHON NesATeNbHOCTH. OCHOBHBIE BONPOCH XMMUYECKOH TeXHOJOTHH. [Ipon3BoaCTBO
HEOpPraHMYECKUX BellecTB : yuebHoe mocobdue. - 2003. - 368 c. - (YueGHOe mocobue /i By30B).
- ISBN 5-691-00356-9 : (31 3k3.)

3. Cokoros, P. C. Xumuueckas rexnonorus [ Tekcr] : yuebHoe mocob6ue: B 2 1. / P. C. Cokonos.
- M. : BJIAAOC, 2003. - ISBN 5-691-00355-0.T. II : Mera/umyprudeckue MpOIECCHI.
[TepepaboTka xumMudeckoro TorumBa. [Ipou3BOACTBO OPraHUYECKUX BEIIECTB U MOIMMEPHBIX
MarepuaiosB : yuebHnoe rmocooue. - 2003. - 448 c. - (YueOHoe mocobue st By30B). - ISBN 5-691-
00357-7 : (30 5k3.)

4. IMpuknagHas XuMus [ DIEKTPOHHBIN pecypc] : yueb.-meto. mocobue / coct.: E. E. ictomuna,
U. T. EscradneBa. - OBK. - Upkyrck : Acnpunt, 2022. - 79 c. - Pexum npocryma: 2U3
"bubnmorex". - Heorpanwd. moctym. - ISBN 978-5-6048432-4-6 :

0) AOMOJIHUTE/IbHASA JIUTepaTypa:

1. Kporoa, W. B. Ilpuxnamgnas xumusi [DJIEKTpOHHBIM pecypc| : ydeOHoe mocobue /
H. B. KporoBa. - DnekTpoH. TekcToBble faH. - KpacnHospck : COY, 2020. - 148 c. - Pexxum
nocryma: https://e.lanbook.com/book/157660,https://e.lanbook.com/img/cover/book/157660.jpg.
- OBC "Jlanp". - Heorpannu. goctyn. - ISBN 978-5-7638-4215-9 :

2. Tumoxwun, b. B. Ilpuknagnas xumus [Tekcr] : yude0.-meroa. mocodue / b. B. Tumoxus,
B. JI. Muxaiinenko ; peu.: B. H. Kmxnses, A. A. Ky3nenosa ; Upkyrckuii roc. yH-T, XuM. ak.
- 2-e u3 M., ucrp. u gon. - Upkyrck : U3a-so UT'Y, 2012. - 107 c. : un. ; 20 cm. - bubnmorp.: c.
107. - ISBN 978-5-9624-0675-6 : Bcero 21

3. Aoamonun, b. E.. OcHoBbl xumuueckux mpou3BoACTB [Tekcr] : yuel. mocobue /
b. E. AGanonnn, 1. M. Ky3uenosa, X. D. Xapnammuau. - M. : Xumus, 2001. - 472 c. : un. -
ISBN 5-7245-1052-9 : (5 3x3.) Bcero 5+

4. AoGanonun B.E., Ky3nenoa N.M., Xapnamnuau X.O. W30paHHbIE TJaBbl XUMHYECKOU
texnonoruu, Kazanp,2002.. Bcero 5+

5. bonmapenko, I'ennamuii T'epmanoBuy. MarepuanoBenenue [Tekct]: yueOHUK /
I'. T'. bongapenko. - M. : Beicur. k., 2007. - ISBN 978-5-06-005566-5 : (20 »x3.)

B) IPOrpaMMHoOe o0ecrieyeHue:

Kommerotepusie nporpammbl Banker u AST-Test (pa3paboTka TecToB);

Microsoft PowerPoint 2010 (co3nanue npe3eHTaImii);

Microsoft Excel 2010 (pacuetsl, 00paboTKa pe3yJIbTaToB SKCIIEPHMEHTOB);

Microsoft Word (namucanue 0T4eToB, KOHTPOJIBHBIX paboT).

r) 0a3b1 JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMbI:

1. rccnews.ru/Rus/NT/ - HoBocTH 10 MCIIOIB30BAHUIO JOCTHIKCHHI XHUMUHU B Pa3IMYHBIX
00J1aCTSAX KHU3HH U TIPOU3BOJICTBA



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

3. wsyachina.narod.ru/chemistry/ - mopTain >kxypHaJbHBIX CTATEH MO UCIIOIB30BAHUIO XUMHH B
OBITY

4. www.chemport.ru/ - moprai, MOCBAIIECHHBIH MPAKTHYCCKOMY IIPUMEHCHUIO XUMHH B HaIIEH
KHU3HU

5. www.enwl.net.ru/?q=taxonomy/term/42 - Dxosoruueckas ceTh: O0JUIeTeHb XUMUS U [TPaBa
Yenoseka . OTxo/pl. 3arps3HeHusi. XumMuueckas 6€30MacHOCTh

6. www.hij.ru/ - Xypnan «Xumus u xu3Hb- 21 Bex»

7. www.informnauka.ru/techno/ - UndopmHayka. TexHOI0THH 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 sxypHaabHBIX cTaTell U KHUT
110 IPUMEHCHHIO XMMHUHU B OBITY U TIO CO3/IaHHIO JICKAPCTBEHHBIX MTPEIapaTos.

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 KypHaa

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. ITomemenust u 06opy0BaHue

[Tomemenuss —  ydeOHBIE ayIUTOPUM AN TNPOBEACHUS  Y4eOHBIX  3aHATHIH,
npeaycMoTpeHHbIx yueOHbIM TutanoMm OIIOIT BO GakanaBpuara, ocHaIieHsl 000pyI0BaHUEM U
TEXHUYECKUMHU CpeACTBaMU oOyuyeHMs: ayauTopus Ha 70 MeCT, OCHAILleHHas WHTEpaKTUBHOMN
nockoi Smart Board.

[ToMemieHnust A caMOCTOSITENBHONH PabOThl O0YYarOIMXCS OCHAIEHbl KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUsl K ceTu «MHTepHeT» M obecrneyeHueM J0CTyna B
3JIEKTPOHHYIO HHPOPMALMOHHO-00pa3oBarenbHyto cpeny PI'BOY BO «UT'Y».

Oo6opynoBanue

Xumuyeckass jaboparopust Ha 15 MecT, YKOMIUIEKTOBaHHasl CHEIMAIM3MPOBAHHON
MeOenpi0 U J1abopaTOPHBIM O00OPYIOBAaHHMEM: BBITSKHBIE IIKa(bl, TUIMTKH JabopaTtopHbie (2
IT.), BOAsTHBIE OaHM, BosiHbIE Oanu, mydenbHas neur CHOJI, pedpakromeTp, BogoHarpeBaren
Ballu, Becer «Acculad VIC-300d3», HarpeBaTenb KpYIJIOAOHHBIX KOJIO, JIOCKA JUIS CYIIKH
TIOCY/TBI.

Texuuueckue cpeacrsa 00y4eHust

KommbroTepHast TexHHKa, MOJAKIIOUEHHas K ceTh «MHTepHeT» ¢ O0mMM JOCTYIOM B
ONOC Ury

JlemoHCcTpannoHHOe 000pyI0OBaHue, YaieOHO-HATIISIIHBIE TOCO0MS, XUMUYECKas TIOCY 1A,
XUMHYECKHE PEAKTUBBI.

6.2. JIMIeH3MoHHOe H MPOrpaMMHoOe obecnevyeHue
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/

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
B o6pa3zoBaTenbHOM mpoliecce HCHOIb3YIOTCS AaKTHBHBIE W HHTEPAKTUBHBIE (HOPMBI
(KOMIBIOTEPHBIE CUMYJISIIIUK, JAEJOBBIE M POJIEBBIE WUIPHI, pa300p KOHKPETHBIX CHUTYyalui,
TPEHUHIU, TPYNNOBbIE JAMCKYCCHM), B TOM 4MCJI€ JUCTAHIMOHHbIE O0Opa3oBaTElIbHbIE
TEXHOJIOTUHM, HCIOJNb3yeMblE TMPH peaTu3allMyd  Pa3IUYHBIX BHJIOB y4eOHOW paboThI,
pasBUBaroIIKe y 00y4yaroIMXCsl HABBIKOB KOMaHAHOM paboThl, MEKIMYHOCTHOM KOMMYHUKAIUH,
NPUHATHS PEILICHHUH, TUACPCKUX Ka4ecTB U (POPMUPYIOIINE KOMIIETECHIIHH.

VIIL.OHEHOYHBIE MATEPHUAJIBI JI51 TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXKYTOUYHOM ATTECTAIIAM

8.1. OneHoYHbBIE CPeACTBA ISl MPOBEAEHUS TEKYLIEro KOHTPOJIsl yCIIeBAeMOCTH

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

a) KpacHBI KUpIuy, ) IOpUCTasi KepaMHuKa

6) dapdop, 3) CIIEKIIasCs KepaMHUKa

B) JIMHAC, 1) KUCJIbIE OTHEYIIOPBI

I') IaMOT, K) YHUBEpCaJlbHbI€ OTHEYIIOPbI

1) IOPTIaHA-LEMEHT, J) TUAPABIMYECKUN BSDKYILIUN MaTepual
€) IuIc M) BO3YIIHBIM BSKYLIMH MaTepra

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

A) cuIMKaTHBIM KUPIHY ) KBapIIUT

b) xpacHblil kupnu4 3) TJIMHA, IECOK

B) u3Becthb 1) U3BECTHSK

I') oxoHHOE CcTEKIIO K) cO/ia, U3BECTHSK, MIECOK

Tewma: [Ipon3BOACTBO CEPHON KHCIIOTHI
1. Kakast u3 Kuciot umeer HanboJiee HU3KyI0 ce0eCTOMMOCTh?
(A) cepnasi; (b) azotnas; (B) ykcycnas; (I') onennosas; (/1) consiHast.

2. Kaxkoii BuJI ChIpbst 1aeT HauboJiee JEIIEBYI0 CEPHYIO KUCTOTY?
(A) cepnsrii komuenan; (b) cepoBomopon; (B) cepa; (I') cynbbhuasl HBETHBIX METAJIIOB,

() docdorurmc.

3. Kakast u3 KUCIOT MPOU3BOAUTCSA B HAUOOJBIINUX KOTUYECTBAX ?
(A) cepnas; (b) azotnas; (B) comsaas; (I') ykeycnast; (J1) onennoBas.

4. Kakoi BUJ ChIPbsl HE UIMEET OTHOLICHUS K TPOU3BOACTBY CEPHON KHUCIOTHI ?
(A) mupur; (B) cepa; (B) raser uBetno# metamnypruu; (I') cuares-rassr; (1) cepoBomopo.

5. Kaxkoif Tun neuu 111 00kura KoryenaHa Hanbosee Ipou3BOIUTENECH U IEPCIIEKTUBEH ?
(A) nonounas neus BX3; (b) meus nbuieBuaHOr0 00kura; (B) meus ¢ kumammm cioewm;
(') muksoHHAs Meyb C MIIaBIEHUEM Orapka.

6. K xakoMy Tuny peakuuii OTHOCUTCS 00XKHT Koiueaana’?
(A) mpocrasi, reTeporeHHas, SK30TepMuUecKasi, kKatanutuaeckas; (b) cimoxHas, rereporeHHas,
HEKaTATUTUYECKas1, IK30TepMudeckas; B) oOpaTumasi, roMOreHHasl, SK30TePMHUECKas,
Hekatanutuueckas; (I') oOpartumasi, reTeporeHHasi, SK30TepMHUYECKasi, HEKaTaTHTHYECKas.



7. K xakoMy TUITy peakifii OTHOCUTCSI OKUCIIEHUE CEPHUCTOIO raza 0 CEPHOI0
anrunpuaa’?
(A) mpocrasi, reTeporeHHas, 3K30TepMuUecKas, kataiurudeckas; (b) cioxHnas, rereporensas,
HeKaTaJIMTHUYeCKas, 3k3oTepmudeckas; (B) HeoOparumasi, rereporeHHas, SK30TepMHUUIECKas,
Hekaranutuueckas; (I') HeoOpaTumas, roMOreHHas, SHI0TepMUYecKas, karanuruaeckas; (1)
oOpaTuMmasi, reTeporeHHas, IK30TepMUYECKasi, KaTAIUTHIECKasl.

8. K kakomy TuIy peakuuil OTHOCUTCS CTaus NOMVIOIEHHs CEPHOTO aHIHApHa?
(A) mpocrasi, reTeporeHHas, 3K30TepMuUecKas, kataiurudeckas; (b) cioxHas, rereporensas,
HeKaTaJIUTHU4ecKasi, sK30Tepmuueckas; (B) HeoOpaTumasi, roMoreHHasi, SHI0TepMHUECKasl,
katanutraeckas; (I') oOparumast, rereporeHHasi, YK30TepMUYECcKas, HeKaTaIUTUIECKasl.

9. Kakoii karamu3aTop WCIONB3YeTCs B KOHTAKTHOM ammapare s OKHCICHHH
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) u3menbuenue komuenana; (b) oboramenue Bo3ayxa kucinopoaoM; (B) uHTeHcuBHOE
nepememnBanue; (I') armomepanus konuenana; (/1) nossienue remneparypsl 10 800 rpagycos
Lenbcus.

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

12. Kakoe coueTaHnne TEpMOAMHAMMUYECKUX TAPAMETPOB B PEAKIIMM  OKUCIICHUS
CEepPHUCTOTO raza?
(A)AH>0,AS>0; (b) AH<0,AS>0; (B) AH <0, AS <0; (I') AH> 0, AS=0; (/I) 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 aHTUIPHUJIOM a30THAsk KUCIIOTA.

Kputepun mnepeBosa TecToBOro Oauila B KAayeCTBEHHYIO OIIGHKY Iocje ampodalnuud |
KBJIMMETPUUYECKON 00pabOTKM pe3yabTaTOB TECTHUPOBAHHUS COCTABJIEHBI B COOTBETCTBUU C
TpeOOBaHUSAMHU K HOPMAaTHBHO-OPHEHTUPOBAHHBIM TECTaM CPEAHEN TPYIHOCTH:

OIlCHKA 2 3 4 5
JINAIa30H TEeCT.

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

IIpumepsl 3aga4 no teme: TexHnuyeckue Kpurepuu 3PGPEeKTHBHOCTH XMMHYECKOI0
NPOU3BOJCTBA
3amaua Nel
B peakrtope 3a 10 yacoB okucnsiercss 15 TOHH aMMuaka, CTEleHb OKHCICHHS COCTABIISAET
94,3%. BbruncauTh Npou3BOAUTEIHLHOCTh PEAKTOPA B KI/4.
3agaua Ne2.
CepHoxkucnoTHas ycraHoBka aaet 150 T 75%-Hol cepHOM KUCIOTHI B CyTKU. OnpenenuTsb
MIPOU3BOUTEIILHOCTh YCTAHOBKH (B KI/4) 1O O€3BOIHOM CEpHOU KHUCTIOTE.



3agaua Ne3.
[Teup KUMSAIIEro CiI0s JUIT 00KUTa KoTdeaHa 00beMoM 50 KyOH4eCKuX METPOB UMEET
npou3BOIUTENEHOCTH 10 T/49. OnpeneanTh HHTEHCUBHOCTH MTpoliecca 00Kura B Kkr/M° B CYTKH.

CTpykTypa oTyera no JadoparopHoii padore (JIP)

1. ®opmynupoBKa LU U 3a/1a4 JIAOOPATOPHOU PabOThI, HAPUMEP: MOJCIMPOBAHKE MpoIecca
IMPONU3BOACTBA CepHOfI KHCJIOTBI C HCJIBIO BBIABJICHUS OINTHMAJIBHBIX IApaMETPOB IMPOBCACHUA
nporiecca

2.0nucaHnue W cxema (YepTexk) MOACTHHOW JIabOpaTOPHOW YCTAaHOBKH, HAmpuMmep, Ui
IIOJIYYEHUS CEPHON KUCIIOTBI

3. IIporokon mpoBeneHUs! J1a0OPaTOPHOTO SKCIEPUMEHTA, HAMPUMEDP, MO MOJYYCHHIO CEPHOM
kucinoTel. Onucanne coOCTBEHHBIX 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 €r'0 IIPOBCACHUS. Kaxum 06p330M
9TO CKa3aJioCb Ha BBIXOJAC IIPOAYKTa peaKI_II/II/I? Kakue YCJIOBHA HCO6XOI[I/IMO U3MCHUTH?

OueHouHbIe CpeACTBa I MPOMEKYTOYHOI aTTecTanmu (B popMe 3K3aMeHa WK 3a4eTa).
IIpumepHBbIii NepedyeHb BONPOCOB K IK3aMeHy

1. IlpousBoxacTBeHHass JEATEIBHOCTh YEJIOBEKAa M pecypchl IutaHeThl. Knaccudukanus
IPUPONHBIX pecypcoB. IIpumepel UCTOLIEHMS HPUPOAHBIX PECYpCOB B  pE3yJbTaTe
IIPOU3BOJICTBEHHON JESATEIBHOCTH.

2. OcHOBHbIE KOMIIOHEHTBHl MAaTE€pPHAIILHOTO TMPOM3BOJACTBA Ha MpUMEpPEe  XUMHUYECKOM
npoMmsblieHHOCTH. Cnennduyeckre 0co0EHHOCTH XUMHUYECKOTO IPOU3BOJICTBA.

3. Ponb chIpbsi B XUMUYECKOM Mpou3BoicTBE. OCHOBHBIE CTaAMH MPEBPAILIEHUS ChIPbs (ITOHSITHE
0 MOJYNPOAYKTaX, MOOOYHBIX MPOJYKTaX, 0Txojax). ObOmme TpeOoBaHUs K BbIOOPY CHIphS B
XUMHYECKOM IIPOU3BO/ICTBE.

4. Knaccudukanus XMMHYECKOTO Cbipbsd (¢ mnpumepamu). OCHOBHBIE HalpaBiICHUS
paloHaIbHOIO UCIIOJIB30BAHUS CBIPHSI.

5. Knaccudukanus CBIPBEBBIX pecypcoB. DakToOpbl, ONPEIEISIONINE BO3MOKHOCTH
HCIIOJIb30BaHUs ChIPhSl B XMMUUYECKOM MPon3BoAcTBE. OI[eHKa CKOPOCTH UCUEPIIaHUS CBIPHSI.

6. IlogroroBka XMMHUYECKOTO ChIpbs K mnepepaboTke. KomnuecTBeHHbIE MOKa3aTenu Mmpolecca
oOorateHus cbIpbsi. MeTo bl 000TaneHus ChIphsl.

7.0CHOBHBIE BHJbl JHEPTUH, UCIOJIB3YEMOW B XUMHUYECKON IMPOMBIIUIEHHOCTH. MCTOUYHMKH
sHeprum, ux kKiaccuduxanus. Ilokasatenu HHEPreTUYECKOM ILIEHHOCTH pa3jMYHbIX BHJIOB
TOIINBA.

8. Bomopon Kkak MCTOYHHK SHEPrHM, CIIOCOOBI IMOJIydeHMsI, MPOOIEeMbl U NPEUMYILECTBA.
IlepcrieKTHBBI IPUMEHEHNUS AIbTEPHATUBHBIX HICTOYHUKOB SHEPTUU.

9. OCHOBHBIE HamNpaBJIEHUS  PALNMOHAIBHOIO HCIIOJIB30BAHHUA DJHEPIMM B XHMHUYECKOU
IIPOMBINIIEHHOCTH. [IpuMeHeHEe HOBBIX BUJOB SHEPTUU B XUMUYECKOU ITPOMBIIITIEHHOCTH.



10. OcHOBHbIE HalpaBI€HMsI MCIIOJIB30BAaHMUS BOABI B XUMHUYECKOM npou3BoAcTBe. Ilytn
PaLMOHATIBHOTO MCII0JIb30BaHMs BO/Ibl. BO100OOGOPOTHBIE LIUKIIBL.

11. OcHOBHBIE TPEOOBaHUS K TEXHOJIOTUYECKOW BOIC. DTAIbl MPOMBIIIUICHHON BOIOTIOIOTOBKH.
JKecTKoCTh BOJBI M CITOCOOBI €€ YMEHBIIECHUS

12. TexHHKO-?KOHOMHYECKHE IOKa3aTeld XHMHUYECKOTO IPOU3BOACTBA. MaTepHalbHBIA H
SHEepreTU4ecKuil 6agaHCchl XUMUYECKOIO IIPOU3BO/ICTBA.

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

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

15.XuMuyeckoe paBHOBECHE, YCIOBHS paBHOBECHsl, (DAKTOpbI, BIUSIOIIME Ha pPaBHOBECHE
(OHTaNBNMMHBIA W DSHTPONUUHBIN). BnusHue TemmepaTyppl, JaBI€HMS M KOHLIEHTpaLUU
pEeareHTOB Ha CMELICHUE PAaBHOBECHS

16. Bausinue temmepaTypsl Ha CKOPOCTh OOpaTMMOMl M HEoOpaTMMOM  3K30TEPMHUYECKOU
peakuuu. IIpuMeHeHMe XUMMYECKOM TEPMOAMHAMMUKHM MJI ONPEIENICHUS ONTHUMAaJbHBIX
napamerpoB XTII.

17. IlpuMeHeHne XUMUYECKOW TEPMOAMHAMMKY ISl ONPENEICHUS ONTUMAJIBHBIX [apaMeTpOB
XTII.

18.. 'mapomexaHuyecKkue MpoLecchl, 0011as XapaKTepUCTHKA, UX TUIIbl, OCHOBHBIE alllapaThl.
19. TennoBble nporecchl, 00111as XapaKTepUCTHKA, IPUMEPDI, OCHOBHbIE alapaThl.

20. MaccooOMeHHBbIe ITPOLECChl, 0011as XapaKTepUCTHKA, IPUMEPbI, OCHOBHBIE aIlapaThl.

21. Knaccudukanus mpoueccoB, IPUMEHSIEMBIX B XHMUYECKOM IIPOM3BOJICTBE. XapaKTEPHCTHUKA
NEPUOANYECKHUX U HENIPEPBIBHBIX IPOLIECCOB.

22. OO0mwme TpeOOBaHWS K ammaparamM, HPUMEHSEMBIM B XHMHYECKOM IIPOU3BOICTBE.
XuMuyeckue peakropbl. OCHOBHBIE JTallbl PACYETa XUMUYECKUX PEAKTOPOB.

24. Knaccuukanuss XUMHUECKUX PpEaKTOpOB. THIBI TEIUIOBBIX PEXUMOB. XapaKTEpUCTHKA
PEAKTOPOB MEPUOINYECKOTO U HEMTPEPBIBHOTO JEHCTBUS.
25. CpaBHuUTENbHAas XapaKTEpUCTHUKAa PEaKTOPOB UACATBLHOTO BBITECHEHUS U PEAKTOPOB
UJCAIBHOTO CMELIEHUS.
26. Karanurtuuyeckue mpoLEcCChl B XUMHUYECKONW MPOMBIIUIEHHOCTH, HX KJIacCHU(PHUKALUAL.
OCOOEHHOCTH TeTepOreHHO-KaTaTUTHUECKUX MPOLIECCOB.
27. IlpombinuieHHbld Katanu3. CocTaB KOHTakTHbIX Macc. OCHOBHBIE XapaKTEPUCTUKHU
IIPOMBIIIJIEHHBIX KaTAJIN3aTOPOB.
28.. XuMHUYeCKOe MPOU3BOJICTBO KaK CIOXKHAs cucTeMa. THUIIbl TEXHOJIOTUYECKUX CBSI3EHl.
29. IlpuMeHeHHe MeToJa MOJICIMPOBAHUS MPH MEepexojie OT JabopaTOPHOro IKCHEPUMEHTa K
IPOMBIIIIIEHHOMY [TPOU3BO/JICTBY.

30. Bri6op cxembl XTII. Turbl TEXHOTOTHYECKUX CXEM.

31. OOwmias xuMHYecKass CXeMa IPOU3BOJCTBA CEPHOM KHUCIOTHL. BpiOOp cChIpbs uid
CEpPHOKHCIIOTHOTO MPOU3BOJICTBA, CPABHEHNE IIPEUMYIIIECTB U HEAOCTATKOB.

32. Xumudeckas M IPUHLUIIMAIBHAA CXEMa IPOU3BOACTBA CEPHOM KHCIOTBI U3 CEPHOIO
KOJIUE/IaHA.

33. Cranus OKHCIUTENBHOIO OOXKHra KoJdelaHa Kak MpHUMep TeTepOreHHHOI0 HeoOpaTUMOro
BBICOKOTEMIIEPATYpHOTO nporiiecca. OuncTKa 00KUroBOro rasa.

34. Ctaaust OKMCTIEHHS TMOKCUA Cepbl KaK MpUMep 0OpaTUMOro reTeporeHHO-KaTaTuTUYECKOTO
npouecca. BiusHue OCHOBHBIX TEXHOJIOTMUECKUX NapaMETPOB HA KMHETUKY M TEPMOJIUHAMUKY
mporecca.
35. Pomp karanu3atopa B IpOLECCE CHHTE3a CEPHOM KHUCIOTBL. MexaHu3Mm AecTBHsA
KaTajan3aTopa, COCTaB KOHTAKTHBIX MacC, YCTPONCTBO araparos.
36. Cragus xemocopOIMU TPHOKCHAA cepbl. BBIOOp onTUMalbHBIX MapaMEeTpoB Mpoliecca.
Cymnocts metoaa JIK-J1A.
37. OcoOeHHOCTH METOMOB IPOU3BOJACTBA CEPHOW KHCIOTHI M3 CEepbl U CEPOBOIOPOJA.
[IepcrieKTHBBI COBEPUICHCTBOBAHUS CEPHOKHMCIOTHOIO IIPOU3BOICTBA.



38. IlpoGnema "cBs3piBaHusA" arMmocdepHoro aszora. CpaBHHUTENbHAs XapaKTEPUCTHKA
pa3IMYHbIX METOJ0B "cBsA3bIBaHUA" a30Ta. OOIACTH MPUMEHEHHS aMMHaKa.

39. Ceippe nnsi mpousBojcTBa ammuaka. l[lomyuenne u ounctka ABC. Xumuueckas u
NPUHIUNKAIbHASA CXEMa IPOU3BOJICTBA AMMHAKA.

40. ®Pu3MKO-XMMHYECKHE OCHOBBI CHHTE3a aMMMaka. PaBHOBecHME B CUCTEME U CKOPOCTh
nporecca. BIOOp onTHMalIbHBIX YCIOBH.

42. IlpeogoneHne NpoOTUBOPEUYHs TPEOOBAHHI KMHETUKU M TEPMOAMHAMUKHU B MIPOIIECCE CHHTE3a
ammuaka. Ponb katanuszaropa. [IpenmyinecTBa HMKINYECKON CXEMBI.

43. CeIpbe AJis MPOU3BOJICTBA a30THOM KUCIOTHL. OO0IIasi XUMHUYECKask cXeMa a30THOKHCIOTHOTO
npou3BocTBa. [IpuMeHeHre a30THOM KUCIIOTHI.

44. Cranus oKMCcIeHUs aMMHUaKa 10 okcuja a3ora. Posb katanuszaropa. BnusHue temneparypsl,
nasiieHus U cocraBa AMBC Ha ckopocTs npouecca. Bpems KoHTakTHpOBaHUs.

45. Cragus oxucnenus oxcuga azota(ll) u gumepuzanum okcupa azota(lV). Brusnue
TEMIIepaTypbl U JIaBJICHUS Ha COCTOSIHME PABHOBECHUS U CKOPOCTH MpoLEcca.

46. Cragus abcop6run okcrpa azora (1V). Beibop onTuMallbHBIX TapaMeTpoB Mpoliecca.

47. IlpyHuunuanbHas cxeMa IMPOM3BOJACTBA pa30aBICHHON a30THOM KHCIIOTBI U CIIOCOOBI €e
KOHIIEHTpUpoBaHus. 1IpsiMoii CHHTE3 KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTBHI.

48. ArporexHHuYeCKOe 3HAUE€HUE MHUHEpalbHBbIX yAoOpeHui. Kmaccudukanuss MuHEpambHBIX
ynoopenuit. Tunossie Mpoiecchl COJIEBOM TEXHOJIOTHH.

49. ®ocdopuble ynoOpeHus, KiraccupuKalus, OCHOBHOE cbipbe. KucioTHoe pasnoxkeHue
KanpIuiTpudocdara Kak NpUMEp HEKATAIMTUYECKOTO TE€TEPOTEHHOrO Ipolecca B CHUCTEME
T-XK.

50. ITpown3BoacTBO hocHOPHON KHCIOTHI IKCTPAKIIUOHHBIM U 3JIEKTPOTEPMHUECKAM METOJIAMHU.
51. IIpon3BoaCTBO MPOCTOro U ABOHHOrO cynepdocdara.

52. O0uas xapakTepuCTHKa KaJuHBIX y1o0peHni. DI0TalMOHHbIN U Tallypruueckuil criocoOsbl
HOJIYYEeHHUs XJIOPHUIa KA.

53. Knaccupukauus 1 oOmias XapakTepuUCTHKa a30THBIX ynoOpenuil. [IpousBoxacTBo
aMMMa4YHOH CEIUTPBHI.

54. IlpousBoacTBO MOYEBHHBI. BnusHue TemmepaTypsl, AaBJIeHUsS Ha PaBHOBECHE U CKOPOCTH
npouecca. [IpuanunuaneHas cxema.

55. CunukaTHbple MarepHualibl, cocTaB U crpoeHue. Knaccudukaius, oOuas xapakTepUCTHKa,
TEXHOJIOTUS] CUJIMKATHBIX MaTepHUasoB.

56. OO0m1ast XapakTepUCTUKA BXKYIIUX MaTEPHAIOB M UX IPOU3BOACTBO.

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

58. Buapl KepaMHYECKHX MAaTepUaloB, WX XapaKTEPUCTHKA, MPOHM3BOJCTBO M NpPUMEHEHHE.
ITepcrieKTHBBI Pa3BUTHUS IPOU3BOACTBA KEPAMUYECKUX MAaTEPHUAIIOB.

59. BMC kak ocHOBa MojJMMepHBIX MarepuanoB. Kiaccudukanusi, oCOOEHHOCTH CTPOCHHUS
BMC. IIpeumymiecTBa M HEIOCTaTKM MOJUMEPHBIX MAaTepUaioB, 00JaCTH MPUMEHEHHS U
MEPCIIEKTHUBBI.

60. ITonuaTnnen, cBoicTBa U NPUMEHEHNUE, IPOM3BOACTBO 11D BBICOKOrO M HU3KOIO JAaBJICHUS.
61. CnocoObl monyyeHus: nmonuMepHsix Martepuainos. IIpousBoactBo IIBX sMynbcHOHHBIM U
CYCHEH3UOHHBIM CIIOCOOaMH.

62. Ilepepabotka HedTH. [Ipsmas roHka. BeicokoTemmepaTypHbIE METOIBI JECTPYKTHBHOM
nepepadoTKU: MUPOIU3, KPEKUHT, PUPOPMHUHT.

63. CpIpbe ¥ TUTIOBBIE MTPOIECCHI MPOMBIIIUIEHHOTO OPTaHUYECKOTO CHHTE3A.

64. Xumusi B MEAMLIMHE U TPOU3BOJICTBE JICKAPCTBEHHBIX BEIIECTB

65.XuMust B MpOU3BOICTBE CPEACTB THTUEHBI H KOCMETUKHA

66. Xumusi B MUIIEBOI MPOMBIIICHHOCTH

67.Metambl: mpo0iemMa KOPPO3HH, METOIbI 3AIUTh, HHTHOUTOPBI KOPPO3UHU

68. IIpobnema co3naHusl MaTEpUaNIOB C 3aJaHHBIMHU CBOMCTBAMU M HAIPABJICHUS €€ PELICHUS



WtoroBast  arrecranmusi — OK3aMeH — NPEANONaraeT  YCTaHOBJIIEHHE  YPOBHSA
c(OPMUPOBAHHOCTH CIEAYIOIINX KOMITCTECHIIHHA:

[1K-1 Criocoben ocBauBaTh U UCIOJIB30BATh 0a30BbIE HAYYHO-TEOPETUYECKIE 3HAHUS U
NPaKTHYECKHE YMEHUS 110 MPEAMETY B MPO(PECCHOHANBHON JIESTEIBHOCTH.

Kpurepum ouenku:

OuneHKN  «OTJMYHO»  3aCIHyXUBAaeT  CTYAEHT, OOHAapyXUBIIUN  BCECTOPOHHEE,
CUCTEeMaTUYEeCKOe U TIIIy0OKoe 3HaHHE y4eOHOro Marepuayia JUCIUIUIMHBI, YMEHUE CBOOOJHO
BBITIOJIHATH 33/IaHUs, MPEAYCMOTPEHHBIE MPOTrpaMMOl, YCBOMBILIWNA OCHOBHYIO JUTEpATypy M
3HAKOMBIM C JIOTOJHUTENIBHON JIMTEpaTypoil, pEeKOMEH0BaHHOW mnporpammoi. Kak mpasuio,
OIICHKA «OTJIMYHOY» BBICTABIISIETCS] YCBOUBIIIMM B3aUMOCBSI3b OCHOBHBIX MOHSATUN TUCHUIUIMHBI U
X 3Ha4YeHWe ais mnpuodperaeMoil mpodeccuu, MPOSBUBILIMM TBOPUYECKHUE CIIOCOOHOCTH B
NOHWMaHHH, H3JI0KEHUH U UCTIOJIb30BaHUH Y4eOHO-TIPOrpaMMHOI0 MaTepuara.

O1eHKH «XOPOII0Y» 3aCITyKUBAET CTYEHT, OOHAPY>KUBIIUI MOJHOE 3HAaHUE Y4EOHOTO
MaTepuaa, yCIelHO BbIIOJHSAIOMNN IPEyCMOTPEHHBIE B IPOTrPAMME 3aJ1aHUsl, YCBOUBIIHM
OCHOBHYIO JINTEPATYPY, PEKOMEHAOBaHHYIO B Iiporpamme. Kak mpaBuio, orieHKa «X0poIIo»
BBICTABJISIETCS yYaIlUMCS, TOKA3aBIIMM CUCTEMAaTUYECKUI XapaKTep 3HAHUN 10 JUCLUILIMHE U
CIIOCOOHBIM K UX CaMOCTOSITEIbHOMY MOTIOJHEHHIO M OOHOBIICHUIO B XOJI€ JalbHEHIEeH yueOHOi
paboThl 1 TPO(HECCUOHATILHOM IS TSIIEHOCTH.

OneHKH «yJAOBJIETBOPUTEJbHO» 3aCIy>KUBAaeT CTYIEHT, OOHApYKMUBIIUNA 3HAHHE
OCHOBHOTO Y4YeOHOro Marepuajia B 0OBeMe, HEOOXOAMMOM [UIsl JaJbHEWIIeH ydeObl u
npencrosimelr  paboTel 1Mo mpodeccuu, CHOpaBNISIOMIMKICA C  BBINOJIHEHHEM  33/IaHUI,
MPEAYCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOi, PEKOMEHIOBAHHOU
nporpammoii. Kak mpaBuio, omeHka «yIOBIETBOPUTEIHHO» BBICTABISETCS, OMYCTUBIINM
NOTPEIIHOCTH B OTBETE HAa HSK3aMEHE M IpPH BBINOJIHEHMM 3K3aMEHAIlMOHHBIX 3aJlaHuil, HO
o0namaomuM HEOOXOAMMBIMU  3HAHUSMU NS HMX YCTPaHEHUS MO PYKOBOJCTBOM
npernoaaBaress.

JlokyMeHT cocTaBieH B cooTBeTcTBUHU ¢ TpedoBanusmu ®I'OC BO no HampaBiieHUIO
noarotoBku 44.03.05 Ienarornyeckoe oopazoBanue (¢ AByMs NpOQHISIMHU OATOTOBKH),
yTBEpKACHHBIN IprKazoM MuHuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit denepannu

Ne 125 ot «22» despans 2018 1.

Pa3zpaborumk: xang.xum.Hayk, noueHt kadenpst EHJI ITU UT'Y EsctagreBa N.T.

Hacmosuwasn npoepamma ne mooxcem Ovimv 60cnpou3sedeHa HU 6 Kakou gopme 6Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.



