


1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbt0 0CBOCHMSI JUCLMIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLIUH:

- VK-8. Cmocoben  co3maBaTh W NOJJEpKHUBAaTh  O€30macHBIE  YCIOBUS
AKHU3HEIEATEIIbHOCTH B PA3JIMYHBIX CpeAax AJIs COXPAaHEHMs MPUPOJHOMN cpeabl U obecredeHus
YCTOMYUBOTO Pa3BUTHA OOIIECTBA.

— OIIK-1. CrmocobOeH aHamuM3WpOBaTh, HHTEPIPETUPOBATH W 0000IIATh PE3yJIbTAThI
9KCHEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX PA0OT XMMUYECKOH HAIIPABICHHOCTH.

— OIIK-2. Cnoco0eH TpPOBOAWTH XUMHUYECKHH SKCIEPUMEHT C HCIOJb30BaHHEM
COBPEMEHHOr0 000py10BaHMsl, COOJII01asi HOPMbI TEXHUKU O€30IaCHOCTH.

—I[IK-5. CnocobGen ompeaenstb CrnocoObl, METOABI M  CPEACTBA  PEIICHUS
TEXHOJOTMYECKUX 3a7a4 B pamkax npukiaaabix HUP u HUOKP.

PesynpTaTramMu OCBOEHUS TUCLMILIMHBI SBISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHXKEHUS
KOMIIETCHIIUN:

NVYK-8.1. BeisBisger BO3MOXKHBIE yIpo3bl s )KM3HM U 370pOBbs B IOBCEIHEBHOW U
npo(eCCHOHANBHOM JKU3HM B YCJOBMSIX YpPE3BbIYANHBIX CUTyallud B pa3IUYHbIX CpeAax
(mpupoaHOH, ITM(POBOH, COIUATBLHOM, 3CTETUYECKOM ).

NYK-8.2. IlpeanpuHuMaeT HEOOXOIUMBIEC JECUCTBHUS MO OOECIIEYCHHIO O€301acHOCTH
KHU3HEIEATEIbHOCTH B pa3IMYHbIX  cpefax  (MpUpOAHOM, LU(POBOM,  COLMAIBHOM,
ACTETUYECKOI), @ TAK)KE B YCIOBUSAX UPE3BbIUANHBIX CUTYALUI.

NOIIK-1.1. CucteMaTu3upyeT U aHAIM3UPYET Pe3yabTaTbl XUMHUUECKUX SKCIIEPUMEHTOB,
HaOJII0/IeHU N, U3MEPEHUH, a TAK)KE PE3y/IbTaThl pACYETOB CBOMCTB BELLIECTB U MATEPHAJIOB.

NOIIK-1.2. [Ipeqnaraet MHTEPIPETALUIO PE3YIbTaTOB COOCTBEHHBIX HKCIEPUMEHTOB U
pacueTHO-TEOPETUYECKUX PA0OT C HCIOJIb30BAHUEM TEOPETUYECKUX OCHOB TPAJAMLIMOHHBIX U
HOBBIX Pa3/1elI0B XUMUH.

NOIIK-1.3. @opmynupyeT 3akIlO4eHHS W BBIBOABI 110 pe3yjbTaTaM aHajau3a
JUTEPATYpPHBIX JAaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIbHBIX U PACUETHO-TEOPETHUYECKUX padoT
XUMHUYECKON HAIpaBJIE€HHOCTH.

NOIIK-2.1. PaboTaer ¢ XMMHUYECKMMHU BEIIECTBAMHM C COOJIOJAEHUEM HOPM TEXHUKHU
0€30MacHOCTH.

NOIIK-2.2. Mcnionb3yeT CyLIecTBYIOINE U pa3padaTbiBaeT HOBbIE METOAMKH MOTY4YEHUS
U XapaKTepu3aluu BEUIECTB M MaTepualioB JUIsl PpELIeHHs 3aJad MpoQeccHOHAIbHON
NeSITETbHOCTH.

NOIIK-2.3. IlpoBoauT WHCCIEIOBAaHHUS CBOMCTB BEIIECTB W  MaTepuaioB ¢
UCIIOJIb30BAaHUEM CEPUIHHOTO HAYYHOTO 000pYI0BaHMS.

NIIK-5.3. TIpoBOAUT UCTIBITAHUST MHHOBAIIMOHHON TIPOTYKIIUN

2. 33[[3‘[1/1 OCBOCHHUSA JUCIHUIIJINHBI

— O3HAKOMJIEHUE C COBPEMEHHBIM YpPOBHEM pa3BUTHS XHMHUYECKHUX IPOU3BOJICTB,
pa3paboTKOi pecypco- U 3HEeprocOeperarox TEXHOIOT HiA;

— U3y4yeHUE TEOPETUYECKUX OCHOB XHMMHYECKOM TEXHOJOTHH, TEOpUH (PU3MUECKOro
MOJICIIUPOBAHMUSL M HCIOJB30BAaHHE MX NpU MacIITaOMPOBAHMHM XUMHKO-TEXHOJIOTHYECKUX
IIPOILIECCOB;

— opMHpOBaHUE  HABBIKOB  BBINOJHEHHUS  XMMHUKO-TEXHOJIOTMYECKHX  pPacyeToB,
cocTapjieHHe 0alaHCOBBIX YpPaBHEHUH NEpEeHOCAa UMITYJIbCA, MacChl M SHEPTUU.

3. MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCUTCA K 00s13aTeNIbHOM YacTH 00pa30BaTeIbHON IPOrpPaMMBI.

4. CemecTp ocBOeHHs 1 (pOpMa MPOMEKYTOUHOI aTTECTANMHU MO TUCHUITIHHE

Cemectp 7, Dx3ameH.



5. BxoaHblie Tpeﬁonamm AJId 0CBOCHUA JUCHHUIIJIMHbI

JInst yCIenmHOrO OCBOCHHUS TUCIUIUIMHBI TPEOYIOTCS KOMIETEHIINY, C(OPMHUPOBAHHBIC B
X0JIe¢ OCBOCHHMsS O0O0Opa30BaTENbHBIX MPOrpaMM MPEIIIECTBYIOUIETO YPOBHS 0Opa30BaHMUSL.
JlucuniauHel  00s3aTeNIbHOM  YacTH: HEOpraHWuecKas, aHaJUTHYecKas, OpraHuveckas,
¢usnueckass xumuss u xumuss BMC, ¢usuka, wuHpOpMaTHKa, METOABI MaTEeMaTUYECKON
CTaTHUCTUKHU B XHUMUH.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUIIIHHBI (MOTYJIA)

OO6mast TpyI0EMKOCTh TUCIMIUIUHBI COCTABIISIET S 3.€., 180 4acoB, U3 KOTOPHIX:
— JIEKIIUH: 32 4.;
— cemuHapckue 3ansaTus: 0 4.
— npaktuyeckue 3anarus: 0 u.;
— mabopatopHbie paboThl: 64 4.
B TOM YHCJIE€ IPAKTHYECKAs TOATOTOBKA: 64 4.
O6beM caMOoCTOSATENbHOM paboThI CTYIEHTA OIpeieTieH YUeOHbIM IJIaHOM.

8. Conepma}me AUCHUIIJIMHBI CTPYKTYPHUPOBAHHOC€ 110 TEMaM

Mopyas 1. XumMH4YecKass TEXHOJIOTHsl Kak HayKa. OCHOBHBIE IOHATHS WM 3aKOHBI
XUMHYECKOH TeXHONoruu. Poib W MacmrTaObl HCHOJB30BAaHUS XUMHUYECKHMX MPOIECCOB B
pasinYHbIX cdepax MaTepUalbHOTO MPOM3BOJICTBA. TEHASHUMH pPa3BUTUS TeXHOChEpbl U
BO3pAacTaroIlee 3HaYCHHE MPOOJIEM pecypco- u dHeprocOepekeHus, ooecrneueHnst 6e30MacHOCTH
XUMHYECKHUX ITPOU3BOJCTB, 3aLIUThl OKPYKAIOIIEH cpenbl. Mcnonb3oBaHNE 3aKOHOB COXPAHEHUS
Macchl U DHEPrUM, 3aKOHOB XMMMUECKON KUHETHKUM M TEPMOJMHAMHUKHA B TEXHOJOIMUECKUX
pacuerax. Pacuer marepuanbHoro Oanaxca

Mopayasb 2. TeopeTuyeckne OCHOBbI XHMHYECKOH TEeXHOJIOrMH. Makpockonuueckas
TeopHust (U3MKO-XUMHUECKUX SBJIEHUH — TeopeTndeckas 0a3a XMMHUYECKOH TEXHOJOTHH.
OcHoBHOE ypaBHEHUE nepeHoca cyoctanuuu. YactHele popmel 1udepeHIanbHbIX ypaBHEHUN
OanaHca BeIlecTBa, UMITYJIbCa U SHEPTHUH.

Teopust mogoOust Kak OCHOBA MOJEJIUPOBAHMS TEXHOJIOTHMUYECKUX MpoIieccoB. TemnoBbie
U MaccOOOMEHHbIE IMpOLECChl B XMMHYECKOM TexHojoruu. Teopemsl monobus. Kpurtepuu
noso6ust. Macco- 1 TersIonepeHoc B anmnapaTax XuMHU4eCKON TEXHOJIOTHUH.

Mopayas 3. O0mas xumMu4eckasi TexHosorusi. Konuennus «YcroiunBoro pasBuTUs».
CoipbeBasi M d3Hepreruyeckas 0a3a XMMHMUYECKHX NPOU3BOACTB. TE€XHO-3KOHOMHMUYECKHE
nokasareiau. DKceprus Kak Mepa MoTeHLIUAIbHON paboTOCIIOCOOHOCTH CUCTEMBI.

XuMHYecKoe MPOU3BOJICTBO KaK cllokHas cuctema. OCHOBHBIE 3Tallbl CO3/IaHUS XMMHUKO-
TEXHOJIOTMYECKUX CUCTEM: IIPUHIIUIBI U CTPATETUS CUCTEMHOIO IIOIX0/1a.

XHWMHMUYECKHE PEaKTOpa C UJICaJTbHON CTPYKTYpOM MOTOKA. Y PaBHEHHSI MAaTEPUATIBHOTO U
HHEPreTUUECKOro OajgaHca XMMHUYECKHX PEaKTOpOB. XMMHUYECKHE peakTopbl. Kpurepun oneHku
3¢ (HEeKTUBHOCTH U BHIOOpA TUIIA PEaKTOpa.

Monyas 4. XuMuuyeckasi TeXHOJIOTHsI M MarepuanoBegenue. DyHKIMOHAIBHBIE
MaTepuaibl B XMMHUYECKON TEXHOJOTHMH: MeMOpaHbl, KaTallu3aTopbl, aJCOPOEHTHI, 3IEKTPOIbI,
CEHCOPBI, MOKPHITHUS U JIp. Poib HOBBIX MaTepHaioB B CUHTE3€ Y(P(EKTUBHBIX TEXHOIOTUYECKUX
CXEM U MHTEHCU(PHUKAIIUH TEXHOJOTUYECKUX MTPOLIECCOB.

Haykoemkue TEXHOJIOTMM — TEXHOJOrHMM Oynymiero. HHaHOTEXHOJIOrMH M TOJTy4YeHUE
HaHoMmartepuanoB. CBC-cuHTe3, MEXaHOXUMHUSI, KPHUO- U 30JIb-T'€JIb TEXHOJIOTHH.

Moayab 5. OcHOBHbIE NPOM3BOACTBA XMMH4YECKON TexHoJorum. [IpousBoactBo
cepHoll kucnoTbl. COBpEMEHHOE COCTOSIHHE MPOM3BOACTBA CEPHOM KHUCIOTHI U3 PA3IUYHBIX



BUI0OB ChIpbA. DUBNKO-XUMHYECKIE OCHOBBI MMPpOU3BOJACTBA CepHOfI KHCJIOTHI us3
CepoCoIepKAIIUX PYyJ. DKOJOTHUECKUE TPOOJIEMbI B CEPHOKHUCIOTHOM MPOU3BO/ICTBE.
[TpousBozacTBO coneld u ynoOpeHuit. OCHOBBI TEXHMUYECKOW IMepepabOoTKH MPUPOIHBIX
paccosoB M TBepAbIX cosiell. Cxembl M ammapaThl A MOJIYYEHHUS XJIOPUCTOrO Kaius u3
CHUJIbBBUHHUTA.
OcHOBHBIE TPYIIIBI XUMUYECKUX ITPOU3BOACTB.

9. Tekymmii KOHTPOJb MO AUCHUILIHHE

Texymuii KOHTPOJIb MO JIUCUUIUIMHE MPOBOAMUTCA ITyTEM KOHTPOJIS MOCEIAeMOCTH,
MIPOBEJICHUS KOHTPOJILHBIX PA0OT, TECTOB MO JIEKIIMOHHOMY MaTepHaIly, BHITOJHEHUS JOMAITHHX
3aJaHUl, TPOBENCHUSA KOJUIOKBUYMa, BBIIIOJIHEHUs Ja00OpaTOpHBIX  pabOT,  3alUThI
WHAWBUIYAILHOTO 3aaHus U GUKCUpYeTcs B (hOpMe KOHTPOIHHON TOYKU HE MEHEE OJHOTO pa3a
B ceMecTp. Tekymmm KoHTposeM npoBepsiercs copmupoBanHocTs YK-8, OITK-2.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTEPUU OLICHUBAHUSA I[pOMe)KyTO‘lHOﬁ arrecranmuu

JK3aMeH MPOBOAUTCA B YCTHOU Qopme o Omieram. buner couepXut 2 TeopeTUdecKux
BOIpoca W OJHY 3amady, nposepsitomme  chopmupoBanHoct  OIIK-1,  OIIK-2.
[TpomoIKUTETHPHOCTD MOATOTOBKH OTBeTa — | yac, otBeTa — 30 MUHYT.

IIpumep 3x3amenayuonno2o buiema

1. Okceprus.  Vcnonb3oBaHWE  3KCEPTMH s OIEHKH  TEPMOAMHAMUYECKOTO
COBEpILECHCTBA TEXHOJOTMYECKOr0 Mpouecca. OKCeprus Kak Mepa MNOTEHLHAIbHOU
paboTOCIIOCOOHOCTH CHCTEMBI.

2. ®u3nyecKkoe MOACTUPOBAHUE TEINIOOOMEHHBIX MPOIIECCOB B XMMHUECKOH TEXHOJIOTHH.
Kpurepuu TemioBoro nogodus

3. 3amava. B kackame u3 JIByX peakTOpOB HICALHOTO CMEIICHUS MPOBOISAT PEAKIUIO
nepBoro mnopsigka A—R. Kakoit 00beM AOMKHBI MMETh CEKIMW KacKaja IJsl JTOCTHKEHUS
CTEMeHH MpeBpalieHus pearenta A paHoii 0,75, eclii UMEIOT OJUHAKOBBIA 00beM. OOBEMHBINT
pacxon cMecu 2,5 M3/‘I, KOHCTaHTa CKOPOCTH 2 gl

Pe3ynbratel  9K3aMeHa  OMNpPENENSIOTCS  OLEHKAMH  «OTIUYHO»,  «XOPOILOY,
«YIOBJIETBOPUTEIILHO» U «HEYAOBIETBOPUTEIHHOY.

«OTJIUYHO» — CTYIEHT JIEMOHCTPUPYET 3HAHUE TEOPETUYECKUX OCHOB XHUMHUYECKOU
TEXHOJIOTHH, JaHbI TIOJHBIE U TIPABUIIBLHBIE OTBETHI HA BCE BOIMPOCHI, PellieHa 3a]a4a MPaBIIbHO;

«XOpOILI0» — OTBET COAEPKHUT HECYIIECTBEHHbIE (PaKTUUECKHE OIIMOKH, 3a7aya pelieHa
MPaBUIIBLHO;

«YIOBJIETBOPUTEIHHO» — OTCYTCTBYET OTBET HA OJUH M3 TEOPETHYECKHUX BOIPOCOB
Ouiiera, B peIICHUN 3aJ1a4M OMYIIEHbBI OUTHOKH,

«HEY/I0BJIETBOPUTENIHO» — HET OTBETA HAa TEOPETUUYECKHE BOMPOCHI, 337aua HE pelIeHa.

11. YueOHO-MeTOANYECKOE O0ecIeueHne

— DNeKTpOHHBIH Yy4eOHbI Kypc MO JUCHUIUIMHE B JJIEKTPOHHOM YHUBEPCHUTETE
«Moodley https://moodle.tsu.ru/course/view.php?id=28545

— Eroposa JI. A. Xumunueckas TexHosorus. Metoanueckue ykazaHus K CEMUHApPCKUM H
NPAaKTUYECKUM 3aHATUSAM I CTYACHTOB UETBEPTOro Kypca XHMHUYECKOro (akyJbTera.
Tomck:U3a-so TI'Y, 2014. http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000483278

—EropoBa JI. A., Mumenuna JI. H., 'ananos C. U. JlabopaTopHblii MpPaKTUKyM IO
00mIel XMMHUYECKON TEXHOJIOTHH : yaeOHO-MeToaudeckoe mocodue Tomck : Uzn-Bo TT'Y. 2013.
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000462861



https://moodle.tsu.ru/course/view.php?id=28545
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000483278
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000462861

12. Ilepeuens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— IIpoueccs! u anmaparsl XUMHYECKON TeXHOMOTHH. OOl Kypce : Y4eOHHK : B 2 KHHTax
/ B. I'. Aninmreiin, M. K. 3axapos, I'. A. HocoB [u np.] ; mox penakmueit B. I'. AitHmreina.
Cankr-IlerepOypr : Jlanb, Kaura 1 : Kaura 1, 2019. — 916 c. Tekcr : snexTponHsIii // JlaHs :
aJeKTpoHHO-OMbnoTeunas cucrema. — URL: https://e.lanbook.com/book/111193

—IlaBnos K. @. IIpumepsl U 3a1auu 1O KypCy IPOLIECCOB M aIapaTOB XMMHUYECKOMN
texnosioruu: / K. ®. ITanos, I1. I'. Pomankos, A. A. Hockos; oz pexn. I1. I'. PomankoBa. — M. :
Anpsnc, 2013.

— UrnarenxkoB B. HW., beckoB B. C. Ilpumepsl u 3agaum mo oOmeld XUMHUYECKOU
texnojoruu. — M. : UK «Axagemkuura, 2006.

— Kyrenos A.M., bonnapesa T.U., bepenrapren M. OOmias XxuMu4deckasi TEXHOJIOTHS —
M. : UK1] «Axagemkuauray». 2007.

0) JOMOJIHUTENBHAS TUTEpATypa:

—Kacarkun A. I'. OcHOBHBIE NpoOLECCHl M anmapaTtbl XUMHUYECKOW TEXHOJOruu. M. :
Xummus, 1973.

—I'enbniepun H. Y. OcHOBHBIE IpoliecChl U anmnapaTtbl XMMUYECKON TEXHOJIOTMU. M. :
Xumus, 1981. T.1 —384 ¢. T.2 - 810 c.

— IlnanoBckuit A. H., Hukomae II. M. Ilpouecchl u ammapaTbl XUMHYECKOW U
HepTexuMuueckor TexHojoruu. M. : Xumus, 1987. — 493 c.

— IeitHepckuii FO.M. Ilpoueccsl u anmapaTbl XMMUYECKOM TeXHOioruu. M. : Xumusg
1995 T.1,-400c¢c. T.2 - 368 c.

— CoxkomnoB P. C. Xumnueckas texuoisorusa. — M. : Bnagoc, 2000. T.1. — 366 ¢. T.2. —
447 c.

— Xapnamnuau X. D. OOmias XxuMu4yeckasi TeXHOJIOTUS. MeTo10I0Tusl IPOEKTUPOBAHUS
XUMHUKO-TEXHOJOTHYECKHX Tporeccos, 2013.

—Ky3neropa UW. M. OO6mas xumuueckas TexHOJOTHs. (OCHOBHBIE KOHIICTIIHH
npoektupoBanus XTC / Y. M. Ky3uenona, X. D. Xapnamnuau, B. . VBanos, D. B. UupkyHOB,
2014.

B) pecypchl cetu MHTepHeT:
— http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000462861

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkiouaer mpHIOKeHHUS:
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);

— yOJIMYHO JoCTyIHBIE oOnaunble TexHomoruu (Google Docs, SInaexc Auck u T.11.).

0) nHpOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTauaor Hayunoi 6ubnoTexkn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHif) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsTanT crynenta — http://www.studentlibrary.ru/
— ObpazoBatenbHas mardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/



http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000462861
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHHYECKOE 0O0ecredeHue

OO6yuenue Mo IUCHUIUIMHE «XUMHUYECKas TEXHOJIOTH OCYIIECTBIsIeTCS Ha 0aze:

— JICKIIMOHHAS ay[UTOPHs, OCHAIIEHHAs MYJIbTUMEIUHHBIM O0OpYAOBaHUEM IS
JIEMOHCTpPAIMK TIPE3EHTAIlMH, CIaiIoB U KoMmbloTepHOW aHumaruu (aymutopus Ne 311 6-ro
yuebHoro kopnyca TI'Y). B ayauropun nmeercss UHTEpaKTUBHAs JOCKa;

— maboparopHas ayauropus (Ne 406 6-ro yuedbHoro xopmyca TT'Y).

Jlaboparopusi oOCHalleHa BBITSDKHBIMH IIKadaMu, CTEKISIHHOM W  ¢apdopoBoit
71a00paTOpHON MOCYI0M, W3MEPUTEILHBIM HHCTPYMEHTOM (BeChl, TepMOMETphbI, pH-MeTpsl u
ap.). Kpome toro, B maboparopun nMeeTcsi HarpeBaTelibHOe 000pyaoBaHue (JIEKTPOILTUTKU U
TepMocTaTHpyloue mKadpl, TpyOUyaTble Meud, YCTPOWCTBA JJisi ropsiuero (puiIbTPOBAaHUSA U
T.1.), o0opynoBanue uisd (pUIBTPAIMK O] BaKyyMOM, MEIIAJIKH C MAarHUTHBIM NPHUBOJOM H
Ipyroe o0opynoBaHue.

15. Undopmanus o paspadorunkax

Eroposa Jluaust AnekcanapoBHa, KaH[. XUM. HayK, CT. H. C., Kaeapa HEOPTaHUYECKOM
xuMun HanmoHansHOTO UCCIeI0BATENbCKOTO TOMCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA,
JIOLICHT.



