


1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[{enpro OCBOEHUS TUCIUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETESHITUH:

OIIK-1. CnocobeH aHanM3UpOBaTh W HHTEPIPETHUPOBATH PE3YJIbTAThl XUMHUYECKHX
IKCIIEPUMEHTOB, HAOIIOACHUIN U U3MEPEHUH.

OIIK-2. CnocobeH TMpOBOAWTH C COOJIIOJCHHEM HOPM TEXHHKH O€30MacHOCTH
XUMUYECKUM HKCTIEPUMEHT, BKJIIOUasi CUHTE3, aHAJIW3, U3YUYEHUE CTPYKTYPhl U CBOWMCTB BEIIECTB
Y MaTepHaJIOB, UCCIEA0BAHUE MPOLECCOB C UX YUACTHEM.

IIK-1. Crnocoben BbIOMpaTh W HUCIHOJIB30BATh TEXHUYECKHUE CPEJCTBA M METOBI
UCIIBITAHUN U1l  PEIIeHUs HCCIENOBATEIIbCKUX 3aJad XHMMHUYECKOW HAIpaBJICHHOCTH,
MOCTABJICHHBIX CIICIIMATMCTOM 00JIe€ BEICOKOW KBTI (DUKAIIHH.

Pesynbraramu 0CBOEHUS NUCHUIUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HOIIK-1.1. CucrematusupyeTr 1 aHAJTU3UPYET Pe3yIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,
HaOJIIOJICHUH, U3MEPEHUH, a TAKKe PE3yJIbTaThl PACUETOB CBOMCTB BEIIECTB U MaTEPUAJIOB.

HOIIK-1.2. TIpeqnaraer HHTEPHPETALNIO PE3YIbTATOB COOCTBEHHBIX AKCIIEPUMEHTOB
pPacueTHO-TEOPETUIECKIX Pa0dOT C UCIOJIB30BAHHUEM TEOPETUYECKUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3JIeJI0B XUMHUH.

NOIIK-1.3. ®opmynupyeT 3akiIO4eHHss M BbIBOJAbI IO pe3yjibTaTaM aHajau3a
JUTEPATYPHBIX JAaHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PaboT
XUMUYECKOW HAIPaBIECHHOCTH.

HOIIK-2.1. PaGoTaeT ¢ XMMHUYECKHMMH BEIIECTBAMH C COOJIIOJICHHEM HOPM TEXHHUKH
0€30MacHOCTH.

HNOIIK-2.2. TIlpoBoauT CHHTE3 BEUIECTB M MATEPUAIOB pPAa3HOW MPUPOILI C
WCIIO0JIb30BAHUEM UMEIOITUXCSI METOTUK.

NOIIK-2.3. IIpoBoauT cTaHAApTHBIE ONEpPAalUM ISl ONPEIACICHUS XHUMHYECKOro |
(a30BOro cocraBa BEIIECTB U MATEPUATIOB HAa UX OCHOBE.

HNOIIK-2.4. IIpoBoauT wucCCIeAOBAaHUS  CBOMCTB  BEHIECTB W  MaTepUalIoOB C
MCIIOJIb30BAHUEM CEPUHHOTO HAYYHOT'O 000PYI0BAHHUS.

UIIK-1.1. CocraBnsier oOmUMK MJaH HCCIEAOBAHUSA W JIETAIbHBIE IUIAHBI OTIEJIBbHBIX
CTaJIuH.

NIIK-1.2. BeibupaeT 3KCrepruMeHTaIbHbIe U PACUETHO-TEOPETUYECKUE METOIBI PEIICHHUS
MOCTAaBJICHHOM 3a7[a4M UCXO/IsI N3 UMEIOIIUXCSI MaTEPUATBHBIX U BPEMEHHBIX PECYPCOB.

WIIK-1.3. BpiOupaer TeXHUYECKHE CpEICTBA M METOAbl HCHbITaHUH (M3 Habopa
MMEIOIINXCS) JJI pelieHus ToCcTaBiIeHHbIX 3a1a4 HUP.

HIIK-1.4. T'oTOBUT O0OBEKTHI HCCIIEIOBAHUS.

2. 33}18‘11/1 OCBOCHUA NTUCHHUIIIMHBI

— CdopMupoBaTh y CTYJEHTOB MPEJICTABICHUS O COBPEMEHHOM COCTOSIHUU M CTPYKTYpE
He(drenepepabarpiBatoIieii oTpaciu B Poccuu u mupe;

— CdopMupoBaTh y CTYJIEHTOB 3HAHHUS O (PU3MKO-XUMUYECKHMX OCHOBaX MPOIECCOB
MIPOMBICIIOBOM MTOJATOTOBKH He(DTH, IEPBHYHBIX M BTOPHYHBIX TIPOIECCOB MepepadboTku He(TH;

— CdopmupoBath y CTYyJCHTOB 3HAaHUS O MEXaHHW3MaX pPagUKaIbHO-LEMHBIX H
KapOKaTHOHHO-IICTTHBIX PEaKIMii KPEKWHTa YTJIEBOJOPOJIOB U TETEPOATOMHBIX KOMIIOHCHTOB
HeTel, BIUSHUM KOHKYPUPYIOIIUX U TMapajjielbHO MPOTEKAIONIUX PEaKIMil Ha MOJIHOTY
IPOTEKAHUS TIPOIIECCOB;

— CdopmupoBaTh y CTYJIEHTOB CIIOCOOHOCTH CBOOOJHO pa30UpaThbcs B BOIPOCAX
TEXHHYECKOH Kinaccuukanuu HeTel, yMeTh MPUMEHSTh 3HAHHUS O KHHETUKE U TEPMOIMHAMUKE
MPOIIECCOB TepepadoTku HedTHU MAJii TPOTHO3UPOBAHMSI COCTaBa U KAauyecTBAa BO3MOXKHBIX
MPOJYKTOB MEPEPaOOTKH.

— CdopMupoBarh y CTYACHTOB CIIOCOOHOCTh PACCUMTHIBATH BIMSHHUE PA3IAYHBIX
(bakTOpoB (THII CHIPBS, TEMIlEpaTypa W JABJICHHE, WCIIOJIB30BAaHHE PACTBOPUTEIS, DIIOCHTA,



KaTtaqud3aTopa W Ip.) Ha COCTaB MPOJIYKTOB MEpepaOdOTKH, IS MOJydeHUS He(TEempomayKTOB,
OTBCHUAIOMIUX COBPCMCHHBIM 3KOJIOTHYCCKUM U TCXHOJIOTMICCKHUM Tp€60BaHI/I$IM.

3. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JlucuuIuinHa OTHOCHUTCS K 4YacTH, (OPMHUPYEMOHl ydYaCTHHKaMU 0Opa3oBaTeIbHbIX
OTHOILEHHH 110 BBIOODY.

4. Cemectp(bl) ocBOeHMS M (popMa(bl) MPOMEKYTOYHOM aTTeCTALMH 110 JMCHMILIMHE

Cemectp 8: 3a4eT C OLICHKOIA.

5. BxoaHble TpeﬁoBaHl/Iﬂ AJIA OCBOCHUSA JUCHUIIJIUHBI

JUis yCHEemHOTO OCBOEHHUS JUCHUIUIMHBI CTYICHTHI MpPEIBApUTEIbHO 3HAKOMSTCS C
TUCIUIUIMHAMU  oOsi3arenbHOM  wactn  b1.0.14-17  (Heopranudeckasi, aHaTUTHYECKas,
oprannyeckas, pusnueckas xumus), b1.0.08 — ¢usuka, b1.0.11 — xumuueckas TEXHOJIOTHS,
b51.0.12 — crpoenue BemiecTna.

6. SI3bIK peaau3anuu
Pycckuit

7. O0BbeM TUCUHUILIHHBI

OO61ast TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBisieT 4 3.e., 144 yaca, U3 KOTOPBIX:
— JIeKnuu: 24 u.;
— IPaKTUYECKUE 3aHATHSA: 12 4.,
— rabopaTtopHbie paboThl: 12 4.,
B TOM YHCJIC ITPAKTHYECKas MMOAr0TOBKa: 24 4.
O0BeM caMOoCTOATENBHOI pabOTHI CTyIEHTA ONPEICICH YUYEOHBIM TUIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tema 1. Obmue cBenenus o HedTenepepadaTHIBAIOMIEH MPOMBIIIIEHHOCTH. DKOJIOTHS
He(Tera3oBoro KOMILIEKca.

Henu u 3amaum kypca. OcHOBHBIE HampaBieHUsi nepepabotku HedTu. CrhipheBas 0aza
HeQTsIHOHN 1 HedTenepepadaTbIBaroIIel MPOMBIIUIEHHOCTH. XapaKTepUCTHKa He(YTEIPOIyKTOB.
Cxewmpl u Tunsl HII3, nx xapakTepucTuky.

Tema 2. JIoObiua u TpaHcnopTHpoBka He(pTH. Pasronka HeTH.

Ho6pua  HepTu. COOp, MNOArOTOBKA U TpaHCHOpPTHpoBKa HepTH. IlepBuuHbIE
uccinenoBanus Hedtei. Ilpsmas neperonka HepTH. OCOOEHHOCTH NEPErOHKH CEPHHUCTBIX
HedTel. YIeBoJopOoIHbIN cocTaB (ppakunii MpsIMON EPETOHKU HEPTH.

Tema 3. Tepmuueckue nporueccs nepepadoTku HedTu.

OOmiass XapakTepUCTUKAa TEPMUYECKUX IMpoleccoB mepepadoTku Hedtu. KpekuHr.
[Muponus.  KokcoBanme.  OcCHOBBI ~ TeOpUHM  Ta30(a3HbIX  TEPMHUECKUX  PEaKIHM.
TepMoanHaMHUyecKue OCHOBBI OOpa3oBaHMsl M pacLIeIUIeHUs yriaeBoaopoaoB. Kunernka u
MEXaHU3M peaKiuil.

Tewma 4. TepmokaTaTUTHYECKHE TTPOIIECCH B He(TemepepaboTKe.

Karanutuueckux mporeccoB nepepabotku HepTH. OOIIME CBeleHUs 0 KaTaau3aropax u
kartanu3e B Heprexumuu. Karamutuueckuil kpekusr. I'mapokpexunr. Pudopmunr. Ceipbe.
Haznauenme. Kunermka u mexaHusM peakiuil. Bbixox weneBbix mnpoaykToB. Cunres
BBICOKOOKTAaHOBBIX KOMITOHEHTOB OeH3UHA. [10y4eHne HCKYCCTBEHHBIX JKUIKUX TETLTHB.

Tema 5. HoBbele oTeuecTBeHHBIE U 3apyO€XHbIE KaTajau3aTOpbl JJs MPOIIECCOB
HedTenepepabOTKN ¥ HEPTEXUMHUH.

OcHOBHbBIE HaIpaBlIeHHUs MEPEepadOTKU MPUPOAHOTO YTIEBOJOPOJHOIO raza M HEQTH.
CpaBHUTENbHAS XapaKTEPUCTUKA KATAIUTUYECKUX MPOLECCOB B HedTenepepadoTke U



Heprexumun. OOmME CBENEHUS O KaTalM3aTOpax KpeKWHra, pudOpMUHTA, TUIPOOUUCTKH,
WU30MEpU3AlMM, apoOMaTU3alllM, JETUAPUPOBAHMS M IOJIMMEpPU3alUU. XapaKTepUCTHKA
II0JIy4aeMBIX LIEJIEBBIX TPOLYKTOB.

3amachl, paclpocTpaHeHHE, 100blYa M COCTaB IPUPOAHOrO YIVIEBOAOPOJHOIO Tasa,
OCHOBHBIC HAIIPaBJICHMA €ro ucrnosb3oBaHus. Karamuzaropel M mpoueccsl MepepadoTKu
ra3000pa3HbIX YIJIEBOJIOPOJIOB B apOMAaTUYECKHE COeNMHEHNS 1 HU3Iue ojedunbl. Kunernka u
MeXaHu3M peakuuid. TepMoOMHAMUYECKME OCHOBbI  O0pa3oBaHMs M paCILEIUICHUS
yriaeBoaopoaoB. CoBpeMeHHBIE MPOIECCH MepepaboTKH MPUPOAHOTO M MOIMYTHOTO HE(PTSIHOTO
ra3os.

TepMokaTaUTHYECKUE IIPOLECCHI B HedTenepepaboTKe. Karasmrnueckuit
ruapokpekunr. Ceippe. Hasznadyenue. Ycnosus. Tumbl peakTopoB M BEAyIIHE JIMLEH3HUAPBI.
Pa3pabotka u coznanue karanuzaTopoB. Kunetnka u mexanusm peakuuid. LleneBslie mpoayKTsl U
uX BbIX0J. OCHOBHBIEC HAIIPABJICHUS PA3BUTHS KaTaJIN3aTOPOB U IPOLECCAa TUAPOKPEKUHTA.

9. Tekymuii KOHTPOJIb MO0 JUCHHUIINHE

Texymuii KOHTPOJIb MO JWUCHUIUIMHE IPOBOAUTCS IyTEM KOHTPOJIS MOCEUaeMOCTH,
AKCIIPECC-OMPOCOB Ha JICKIUAX, TECTOB IO JIEKIIMOHHOMY MaTepUally, BHIMOJIHEHUIO JIOMAITHUX
WHAUBUAYAIbHBIX 3aJaHuil, 3amuTe pedepatuBHON paboTel U  (Quxcupyercs B (dopme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

10. lMops1ok NpoBeAeHUs] M KPUTEPUM OLIEHUBAHUS MPOMEKYTOYHOM aTTecTalNu

st normycka K 3adety B 8 cemecTpe HEOOXOAMMO BBINOJIHEHHE BCEX JaOOpaTOPHBIX
paboT, TOMAITHIX WHIUBUAYAIbHBIX 3a/IaHUH, 3a1uTa pehepaTuBHON PabOTHI.

3auer ¢ OLeHKOI MpoBOAUTCS B (hopMe cOOeceIOBaHUS C YUETOM 3aIUThl pedepaTUBHON
pabotel. Kpurepun onenku pedeparoB: HoBuzHa pedepupoBaHHOTO TEKCTa, aKTYaJIbHOCTD
npo6iembl, HoBU3HA (1 Oama), CTeneHb pacKpBITHS MPOOIEMBbI, IIOJIHOTA U TITyOHHA PACKPBITUS
Tembl (2 Oamna), 000CHOBAaHHOCTh BBIOOpAa HMCTOYHHMKOB, INMPUBJICYCHHE HOBEHIHMX padot (1
Oamn), coOmomeHue mpaBwi odopmieHus, TpamotHocTh (1 Oamm). Ilpm mnpoBeneHun
TG PEpEeHIIMPOBAHHOTO 3a4eTa YpPOBEHb MOJTOTOBKH OOYYaroIerocss OLCHUBACTCS Kak
OTIIMIHOY, «XOPOIIIOY, KyIOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHON.

Ilpumepor mem pegpepamusHvlx pabom 01 3auumsl.:
1. Cxemsl 1 mpuHIUNb padoTsr HIT3.
2. AJNBTepHATUBHBIC TOTUINBA.
3. MeTo/1bl OBBIIIEHUS Ka4eCTBa MPOM3BOAMMBIX TOBAPHBIX HEPTEPOAYKTOB.
4. Baxneiimue Hedrera3oHOCHbIE OacCEHHBI.
5. Pa3paboTka HETpaAULIMOHHBIX METOJIOB NEPEePabOTKH YTIEBOAOPOAHOTO CHIPHSI.
IIpumepul sK3aMeHAYUOHHBIX OUNEMOB:
buner Ne 1
1. CpaBHuTenbHAs XapaKTEPUCTHUKA TEPMUUYECKUX MTPOLIECCOB MEPEPabOTKU HEPTH.
2. B 4em ocobeHHOCTB KpekuHra Tonyona? Ilokaxure 3T0, paciucaB MEXaHU3M KPEKUHTa.
3. KakoBa pomb TepMOIMHAMHYECKMX U KHHETHYECKHX (PAKTOPOB B HCCICIOBAHUU
MeXaHU3Ma peakiii TEpMUYECKUX MPOLECCOB NepepaboTKu HedTH?
4. PacnummTe MexaHU3M 0Opa3oBaHUs OyTarieHa PU KPEKWHTEe IUKIIOTeKCaHa. SIBisercs
71 OyTaJieH OCHOBHBIM MPOAYKTOM KPEKHHTa IIUKJIOoreKcaHa?
buner Ne 2
1. Uro oOmiero u B 4eM pazHHUIA MIPOIECCOB peaTn3aliy LIEMTHOIr0 MEXaHW3Ma MpeBpaIleHnit
CBOOOJTHBIX PaIMKaJIOB U KapOKaTHOHOB. [lokakuTe Ha MprMepax.
2.PacnumuTe MexaHH3M JeaJKWIMpoBaHUs OyTmiOen3ona. Ilouemy He wuzaer oOparHas
peakuus?
3.1leonUThI B KATAIMTUYECKOM KPEKUHTE (TUIIBI, CTPYKTYpPa, XUMHSI IOBEPXHOCTH).



4 Pacnumure MeEXaHU3M IIPOTOHHOI0 M MCETHUJIBHOTO CABHUI'a Ha CTauu HW30MEpHU3allUun
OKTaHa.

11. YyeOHO-MeTOaAUYECKOE 00eceyeHne

a) DIEKTPOHHBIN y4YeOHBIH Kypc TO JTUCIHUIUIMHE B JJICKTPOHHOM YHUBEPCHUTETE
«Moodle» — https://moodle.tsu.ru/course/view.php?id=23461.

0) OnleHOuHBIE MaTepHadbl TEKYIIETO KOHTPOJIS MU MPOMEKYTOUHOM aTTeCTAIlMH 10
JTUCIUILINHE.

B) I;1an npakTHYeCcKUX 3aHATUHN MO AUCLUIIIMHE.

r) MeTtoauyeckue yka3aHus 10 IPOBEICHUIO JJAOOPAaTOPHBIX padoT.

1) MeTtonudeckue yka3aHus M0 OPraHU3aIlHd CAMOCTOSITEIIBHON pabOThHI CTYICHTOB.

12. Ilepeyennb yueOHoii JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:
1. AxmeroB C. A. JIekiuu 1o TEXHOJIOTHH TIIyOOKOM nepepaboTKky HepTH B MOTOpPHBIE TOTUIUBA/
C. A. Axmeros. — CII6. : Henpa, 2007. — 312 c.
2. Anunrta X. IlepepaboTka Tsokenbix Hedreld W HeTAHBIX OCTATKOB. | MIpOreHM3alMOHHbBIE
nporneccel / X. Aruuta, k. Creiit . — CII6. : IIOIT "IIpodeccus", 2013. — 380 c.
3. Pa6oB B. . Xumus vedtu u raza / B. JI. Ps6os. — U3a. 2-e, ucnp. u gon. — Mocksa: ®opym
[u 1p.], 2016. — 334 c.
4. Marapun P. 3. TeopeTnueckre OCHOBBI XUMUYECKHUX IpolieccoB nepepadbotku Hedtu / P. 3.
Marapuin. — Mocksa: K1Y, 2010. - 278 c.

0) JOMONHUTEIbHAS TUTEpaTypa:
1. Bepxuuunckas C. B. Xumus u texnonorust Heprtu u raza / C. B. Bepxxuuunckas, H. T
Hurypos, C. A. Cuanuus. — M. : ®opywm [u ap.], 2007. — 399 c.
2. ManossiH A. K. TexHonorus nepepaboTku NpupoaHbIX sHeproHocuteneit / A. K. ManossH. —
M. : Xumus [u 1p.], 2004. — 454 c.
3. Cvunosuu E. B. Texnonorust nepepadbotku HedTH u raza Y. 2: KpekuHr He(TSHOTO CHIPBS U
nepepaboTka yrieBogopoansix razoB / E. B. Cmunosuu. — U3, 3-e, nepepab. u momn. — M. :
Xumus, 1980. — 328 c.

B) pecypchl cetu HTEpHEeT:

ScienceResearch.com;

http://chamo.lib.tsu.ru;

http://neftekhimiya.ips.ac.ru;

http://eLIBRARY.ru;

http://www.uspkhim.ru;

http://orgchem.ezar.ru;

http://anchem.ru;

http://chemport.ru;

http://sciencedirect.com;

http://springerlink.com;

http://chemnet.ru.

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3NOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Russian: maker nporpamm. Brirouaer npunoxenus: MS Office Word,
MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office Publisher, MS
Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my6nuyHO nocTymHbIe o0mayabie TexHomoruu (Google Docs, Slnaexc auck u T.11.).

0) nH(hOpPMAaIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTPOHHBIN KaTajor Hayunoii O6ubIMoTeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



http://chamo.lib.tsu.ru/
http://www.uspkhim.ru/
http://orgchem.ezar.ru/
http://chemnet.ru/

— DNIeKTpOHHAas oubmmoTeKa (pemo3uTopuit) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/

— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/

— DBC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajbHO-TeXHHYECKOe o0ecreyeHue

Aynuropuu AJis MPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopun I TPOBEICHUS MPAKTUUYECKUX 3aHATUN, WHIUBUIYAIbHBIX M TPYNIOBBIX
KOHCYJIbTAIlMi, TEKYyIIEro KOHTPOJS U MPOMEXKYyTOUHOW arrecranuu. JlabopaTopHble pabOThI
npoBojstcst B Mucrutyte xumun Hedptu CO PAH ¢ wucnmonb30BaHHEM  CIEAYIOIIETO
obopynoBanus: peppakromerp MPD-22, anmapaT pa3roHKu HeTH, ammapat s onpeaeacHus
TEMIEPATYPhI BCIBIIIKK HEPTEH 1 HE(HTEIPOIYKTOB B OTKPBITOM U 3aKPHITOM THTIJIC.

[TomemieHust 111 caMOCTOSITENbHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTd VHTepHeT, B AJIEKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmauus o paspadorunkax

KpusnoB Esrenuii bopucoBud, KaHAa. XuM. HayK, Kadeapa BBICOKOMOJIEKYJISPHBIX
COCMHEHUI u He(TEXUMHH HauunonansHoro HCCIENOBATENBCKOTO Tomckoro
rOCyJJapCTBEHHOT'O YHUBEPCUTETA, TOLEHT.



