


1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

—IIK-1. Cnocoben miaHupoBaTh pabOTy M BbIOMpPATh aJE€KBATHBIE METOIbl PELICHUS
HAYYHO-HMCCIIEJOBATEIbCKUX 33/1a4 B BHIOPAHHOM 00JIACTH XUMHH, XUMHUYECKON TEXHOJIOTUU WU
CMEXKHBIX C XUMHUEH HayKax.

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-1.1. Pa3zpabatbIBaeT CTpaTETUI0 HAyYHBIX UCCIICAOBAHUM, COCTABIAET OOIIUI TU1aH
U JleTaJIbHbIE TUIaHbl OTAEIbHBIX CTaUH.

NIIK-1.2. BeiOupaeT 3KCIepUMEHTAIbHBIE U PACUETHO-TEOPETUIECKUE METOABI PELICHHUS
IIOCTaBJIEHHON 3a/1a4yM, UCIOJIb3Ysl JOCTHKEHHSI COBPEMEHHON XUMHUYECKOW HAyKH, U UCXOMs U3
UMEIOINXCS, MaTePUATIbHBIX, HHPOPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

HIIK-1.3. Ucnonb3yeTr  coBpeMEHHOE  (PUBHKO-XMMHYECKOE  O00OpyJOBaHHME IS
NOJyYeHUsI ¥ UHTEPIPETALUU TOCTOBEPHBIX PE3yJIbTaTOB MCCIEIOBaHUS B BEIOpaHHOI 00iacTu
XUMHH, XHMHUYECKOM TEXHOJIOIMM WIM CMEXKHBIX C XHMMUEH Haykax, IpUMEHss
B3aMMOJIOTIOJIHSIOIINE METO/IbI UCCIIEI0OBAHUS.

2. 3aga4yy oCBOCHHS JUCIHUILINHDI

— PacimpuTh 3HaHUS TEOPETUYCCKUX OCHOB HWOHHOTO OOMEHa, HEOOXOIUMBIC IS
KPUTHYECKOro aHanmu3a pe3ynbratoB HHP u  oOleHkHM mnepcrnekTuB UX MPaKTUYECKOTO
HpI/IMeHCHI/IFL

— Hayuuthcs MIPOBOJIUTH AKCIIEPUMEHTAJIbHBIE HCCIEI0BaHUS CBOWCTB
MOHOOOMEHHHUKOB.

HayuuThcsi aHanmu3upoBaTh BO3MOXXHOCTH HMOHOOOMEHHUKOB U MpejiaraTb BapUaHT
I/IOHOO6MCHHOFO METOda HpI/I pCIHeHI/II/I KOHKpCTHI)IX HpaKTI/I‘-IeCKI/IX 3a1a4 HCOpFaHHHGCKOﬁ
XUMHA W XHMHYECKOTO MATEpUAJIOBEACHUSA, B TOM YHCJIE IO OYHMCTKE M Ppa3JIClICHUIO
H€0pFaHI/I‘-I€CKI/IX BCIICCTB.

3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlcuuIuimHa OTHOCHUTCS K (haKyJIbTaTUBHBIM JUCIUTUIMHAM, MTPEIaraeTcs
o0yyaroImuMcs Ha BbIOOp.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 10 AUCHHUIINHE

Tperuii cemectp, 3auer

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

JUis yCHemHOro OCBOEHUS AMCLUUIUIMHBI CTYIEHTBHI IPEBAPUTEIBHO 3HAKOMATCS C
TUCLUIIIMHAMA ~ 00s3aTebHOM  4yacTH  mpodeccuoHanbHOTO  OJioka  (HeopraHWYecKas,
aHaJTUTHYECKasi, opranuyeckas, gusnueckas xumus u xumuss BMC), a Taxke AUCHUITMHAMU
00s3aTenpHOM yacT 001enpodeccuoHanbHOro 0J10Ka MaTeMaTHKa. HTHGOpMaTHKA.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUHUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTaBIISAET 1 3.€., 36 4acoB, U3 KOTOPHIX:
-nekuun: 12 u.
-npakTudeckne 3aHaTus: 20 u.

B TOM YHCJIe TPaKTHYecKas moarotoBka: 20 u.



O06BemM caMoCTOATETLHON PabOTHI CTYEHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Conep:xkaHue IMCHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM

Tema 1. Obnacmu ucnonb308aHus UOHOOOMEHHBIX NPOYECCOB 8 HEOP2AHUHECKOU XUMUUL.

Hanpasnenue uccienoBanuii mo pa3pad0TKe HOBBIX TUIIOB COPOSHTOB JJIsl pa3AciieHUs U
OYHMCTKH BEILIECTB.

Tema 2. Honumol u ux ceoticmeaa.

Knaccudukanus monutoB. Heopranwyeckue W opraHWYeCKHEe HWOHUTHIL. KaTHOHHUTHI M
annoHuThl. [TomudyHKIIMOHATEHBIC HOHUTHI.

Tema 3. Quzuxo-xumuyeckue ceoUCMEa UOHUMOS8 U MEMOObl UX UCCTIEO08AHUA.

[Tonnass oOMeHHass eMKOCTh, HaOyXaeMocTh, d(PPEKTUBHBIC KOHCTAHTBHI TUCCOLUAIINN
(YHKIIMOHATIBHBIX TPYIIT HOHUTOB.

Tema 4. Obwue 3aKOHOMEPHOCIU UOHHO20 0OMEHA 8 2emepPO2eHHOl cucmeme.

TepmomuHaMuKa HMOHOOOMEHHBIX pPaBHOBeCHH. MDaKTOPBI, BIMAIONIME HA KOHCTAHTY
paBHOBecus. KunHeTnka woOHHOro oOMeHa. Mojenu T™POIECcCOB OOMEHAa C  pa3InYHBIM
KHHETHYECKUM MeXaHU3MOM. JlnHaMuKa cOpOIrK B HEMOABMYKHOM CJI0€ MOHUTA.

Tema 5. Pazoenenue u ouucmka HeopeaHU4ecKux 6ewecms ¢ NpUMeHeHueM UOHUMO8.

BomononroroBka: o0coOE€HHOCTH BbIOOpa HOHOOOMEHHUKOB. IIporecchl paszaeneHus
HEOPraHWYECKUX HMOHOB. V3BlleueHHE IEHHBIX HEOPTaHMYECKUX KOMIIOHEHTOB M3 MPHUPOIHBIX
BOJI.

9. Tekyuiuii KOHTPOJIb MO AUCUHUIIUHE

Texymuii KOHTPOJIb MO JIWUCHUIUIMHE MPOBOAUTCS IyTEM KOHTPOIS MOCEIaeMOCTH,
NPOBEICHUS KOJUIOKBHYMa W TECTa MO JICKIIMOHHOMY MaTepHally, BBIOJHEHHS IOMAITHUX
3aJaHuil (B MUCBMEHHOW (opMe) MO OMpEeNeIeHHON TeMe AUCHMILIUHBI. TeKyluil KOHTpPOJIb
¢ukcupyercs B popMe peUTHHTA 10 KypCy U KOHTPOJIbHOW TOYKHU OHMH Pa3 B CEMECTP.

B xypce mnpumensiercs OamibHO-pedTUHroBas cuctema. KaxkIplii BUI TEKyIIEro
KOHTPOJIS OLIEHUBAETCsI B Oasiax:

— KOJJIOKBUYM MO TEOPETHUECKON dYacTu Kypca (YCTHBIM OTBET Ha 2 BOIpoca) —
20 GaoB;

— OTBETHl Ha BOMPOCHI TeCTa MO JEKIHMOHHOMY Martepuany (17 BompocoB ¢ BeIOOpOM
OTBETa, IPOAOLKUTEIBHOCTh TeCTUpoBaHus 15 MunyT) — 10 Ganos;

— BBITIOJIHEHHE JIOMAITHUX 3adaHui (2 3amanus) — 20 6ayioB (3a BCe 3a1aHus ).

CymmapHoe uncino 6amioB TeKyIero KoHTpois — 50 6aios.

CrTyneHT mosiydaeT JONMyCK K IMPOMEXYTOYHOM aTTecTalud MpU CyMMapHOH OleHKe
TEKYIIero KOHTPOJs He MeHee 25 6amioB (50% pelTuHra).

IIpy mpoBeseHUM TEKYIIEro KOHTPOJS NMPOBEPSIOTCS 3HaHUs, nosydaemble no [IK-1
(UIIK-1.1, UTIK-1.2, UTIK-1.3).

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

[IpomexyTouHas aTTecTanys 1o AUCUUIUIMHE IPOBOJUTCS B popMe 3a4eTa 1o OuseTam u
C YYETOM PEUTHHIa TEKYLIETO KOHTPOJIS B CEMECTPE.

buner nns 3auera comepKMT 3aJaHUE KOMIIETEHTHOCTHOro Xapakrepa (20 0OasmioB),
nposepsironiee 3HaHus, nonydennsie mo [1K-1 (MIIK-1.1). [IpomomkuTenbHOCTh MOATOTOBKU
otBera 1o Ouinery 30 MuHyT, oTBET 20 MUHYT.

IIpuMepHBIii IEpEeYEHD 3aJaHUN:

3amanne 1.

s pa3paboTKM KaTaau3aTOPOB C BBICOKON YIENbHON MOBEPXHOCTHIO HCIOJB3YIOTCS
KOMITO3HUIIMOHHBIC MAaTEPHANIBl B BUJIE YacTHI] chepudeckoit hopmbl. OgHOM U3 CTaaM mporecca



TIONydeHHs] KOMIIO3MTA, COAEPIKAIIEro KaTaTuTHIECKH aKTUBHEIE HOHBI (Hampumep, Fed*, Cr¥”,
Mo0O4%) siBsieTcs HaChIIIEHHE 3epPeH HOHOOOMEHHUKOB B PACTBOPE JAHHBIMK HOHAMH.

1. Ilpemnoxute HWOHMTHI (M3 YKa3aHHBIX B TaOJMIE), KOTOpPbIE MOTYT OBIThH
MCTIONG30BAHBI I MOTy4eHHs MaTepualna, coaepskamiero HoHsl MoOs%, yuntwiBas paboumii
nuana3oH pH HOHUTOB M CBOMCTBA IIETICBBIX HOHOB:

M OHOOGMEHHIK AXTHBHBIC ITOE, MMOIB-3KB/T CyXOTr0 HOHUTA
TPYHIbI no 0,1 M HCI no 0,1 M NaOH
Annonur AB-17-8 [N*(CHs)s]CI 3,3 -
Karnonur KVY-2-8 -SO3H - 4,9
Katnonut Kb-4 -COOH - 8,5

OO6ocHyliTe a) BBIOOp MOHKTA, 0) ero HOHHYIO (hopmy U B) pH pacTBOpa M poBeIeHUS
copOuy. 3anuIInuTe ypaBHCHHE HOHOOOMEHHOM peaKkIlny.

2. PaccuuTaiiTe mMaccy KOMIIO3UTa-IIPEKypcopa, KOTOPYK MOXKHO MoJy4uTh u3 10 r
MOHNTA, €CIIM CTeNeHb 3allolHeHus 3epeH copbenta noHamu Mo0QO4% cocrasuser 40%
copbrmonHoit ooMennoi emkoctu (COE). Ilpumure, uto s kaxaoro nonuta 3HaueHue COE
cocrasnser 0,8 ITOE. Konuenrparms mono MoOs> B mcxomsoMm pactBope - 0,01 Moms/m.
Kakoii o0bem 3TOro pactBopa morpeOyeTcsl s HACHIIIEHHUS HAaBECKH COpOeHTa MoiubdaaT-
WOHAMH B YKA3aHHBIX yCIOBUSIX?

3amanne 2

Jlns BeigesieHust HoHOB KoOanbTa(ll) M3 BOHO-aMMHAYHOTO TEXHOJOTHYECKOTO pacTBOpa
UCIIOJIb3YETCS] HOHHBIM OOMEH.

1. OOBsicHUTE, KAaKOW M3 HOHOOOMEHHHUKOB, YKa3aHHBIX B TAOJUIIE, MOYKHO HCIIOJIB30BATh
st copoumn Co?*? Kakumu NpEeUMyIIeCTBaMU B 3TOM IUIaHE 00JajaeT KapOOKCHIIBHBIM
KaTHOHUT?

VIOHOOBMOHHIK AKTHUBHBIE [1OE, MMOJIb-3KB/T CyXOTO MOHHUTA
TPYIIIBI no 0,1 M HC1 | mo 0,1 M NaCl
Annonut AB-17-8 | [N*(CHz3)3]CI 3,3 -
Karunonur KVY-2-8 -SOsH - 49
Karunonur Kb-4 -COOH - 8,5

3anummMre ypaBHEHHE HOHOOOMEHHOH peakiuu, y4yuTbiBass pabounii nuanasona pH
WOHUTA U COCTOsTHIE MOHOB KoOanbTa(ll) B TEXHOIOTHUECKOM pacTBoOpe.

2. Kakyro maccy KapOOKCHIBHOIO KaTMOHUTa HEOOXOJUMO B3SITh JJS TOrO, YTOOBI B
PaBHOBECHBIX ycioBHAX Ha 99,9 % wusBieus kobambT(ll) m3 1 M® ero BogHO-aMMMAUHOTO
pactBopa, comepxkamero 0,5 r/m Co?'? CopOluoHHas eMKOCTh KaTHOHHMTa 1o uoHaMm Co?

COCTaBIISIET 5,25 MMOJIb-JKB/T.

Kpumepuu OYEHKU omeemoe Ha 3a0aHue.

20-17 6annos. CTyAeHT MOHUMaeT mpobiaemMy, 0003HAUEHHYIO B 3aJJaHUU, 00OCHOBBIBAET
BHIOOp MOHUTA W YCJIOBHW TPOBENEHUS IpOIecca, MPAaBUIBHO pEIIaeT 3afady: IMOKa3bIBaeT
3HaHUE TIOHATHM M YyMEHHE BBINOJHATh pPACUYEThl EMKOCTH copOeHTa, Ko3(dduumeHTon
pacripeielieHus] HOHOB, CTETICHN WU3BJICUSHHUS, BIIa/ICeT HABBIKAMH MX TPUMEHECHHUS MTPH PEIICHUN
KOMOMHUpPOBaHHON 3ajaud. B oTBere Ha 3ajjaHMe JOIyCKarOTCSd HEOONbIINE HETOYHOCTH,
UCTIPABIISIEMbIE CTYICHTOM IOCIIE BOIIPOCOB MTPENOJaBaTENs.

16-13 6annos. CtyneHT noHnMaet npolieMy, 0003HaYeHHYIO B 3a/1aHUM, 0OOCHOBBIBAET
BBIOOP MOHUTA M YCIIOBHUH MPOBECHHUS MPOIIECCa, PEIIaeT 3a/1auy: MOKa3bIBaeT 3HAHUE MTOHITHH
¥ yMEHHE BBINOJHATH PACUeThl €MKOCTH COpOEHTa, KOI((PHIMEHTOB paclpelesieHNss HOHOB,
CTETICHU W3BJICYCHUS, BIIAJICCT HABBIKAMU HMX TPUMEHEHHS IMPU PEHICHUH KOMOWHHPOBAHHOM
3aJ1a4M, HO TIPH BBIOJHEHUH pacyeTa JOMYyCKaeT ABE OLTHOKH.



12-10 6annos. CTyaeHT moHUMaeT mpobieMy, 0003HaYEeHHYIO B 3aJJaHUU, 0OOCHOBHIBAET
BLI60p HOHHUTA, HO HC MOKCT OGOCHOB&TL ONTUMAJIIBHBIC YCJIOBUSA MNPOBCACHUA IpOLECCCa,
pemiaeT 3agady: IOKa3bIBAaeT 3HAHWUE MOHATHH W YMEHHE BBINOJHITH PAacyeThl EMKOCTH
copbenTa, K03()(UIMEHTOB pacrpeneieHus] HWOHOB, CTENEHU HW3BICUYEHUS, HO HE BIAJICET
HaBBIKAMU WX T[PUMCHEHHsS TPU PEHICHUH KOMOWHHPOBAHHOW 3alladd, JONYCKaeT TpHU
CYHICCTBCHHBIX OH_H/I6KI/I B pacycTax.

Menee 10 6annos. CTyneHT cnabo MOHMMAET mpodiemMy, 0003HAaYECHHYIO B 3aJlaHUU, HE
000CHOBBIBAET BHIOOP MOHUTA U ONTHMAIBLHBIC YCIOBHS TPOBEACHHS TpoIlecca, MPU PEIICHUU
3aJ1auy BBITIOJHSET OTJCIbHBIC ICHCTBHSI, JOMYCKAET rpyOble OIIMOKU B pacueTax.

s monmydenusi 3adera HeoOxonuMo HabpaTh He MeHee 50% oT 00Iero Koauvecrna
6amtoB 3a otBeT o omrety (1 — 20 6amios).

HTorosas oueHKa 10 AUCLUIUIMHE BBICTABIISIETCS [1OCIE CYMMHUPOBaHUs OaJIJIOB 3a OTBET
1o OMJIETY M TeKYIIMI PEHTHHT B cEMecTpe:

3amanue B Pefimimr CymmapHbIi % oT o01eit
TEKYIIEeTO o
Onenka ounere pEUTHHT CYMMBI
KOHTPOJISI
OaimIoB
oanwl
3aureHo 10-20 25-50 35-70 50
Hezaureno <10 <25 <35 <50

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN Yy4eOHBI Kypc MO JUCHHUILUIUHE B JJIEKTPOHHOM YHHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=26364

6) OI_IeHOIIHBIe MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMC)KyTOHHOﬁ arrecraguu 110
JTUCIHMILIIAHE.

B) I l1an MNPAaKTUICCKUX 3aHATUH IO AUCILUITIIINHC.

r) Peittunr kypca.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— Bepryn A. II. NoHooOOMeHHast TEXHOJOTHs pa3feieHus U OuMCTKH BemiecTB. Kypc
nexuuii: Yuebnoe nmocodue / A. I1. Bepryn, B. ®. Meimkun, A. B. Bracos. — Tomck @ TITY,
2010. - URL.: portal.tpu.ru:7777/SHARED/a/ANATOLI/Teaching/Tab/IT_Lecture.pdf

— Hecrtepos 0. B. Uonutsl u noHooomeHn. CopOIIMOHHAs TEXHOJOTHUS MPHU J00bIYE
ypaHa M JIpyT'uX METaJJIOB METOAOM MO/3eMHOT0 BblenaunBanus. — M. : 2007. — 480 c. - URL:
http://elib.biblioatom.ru/text/nesterov_ionity-i-ionoobmen_2007/go,0/

— Bonpaman I'. M. Teopus ruipomMeTaulyprudeckux npoueccoB: YdyeOHoe nmocobue / I
M. Bonbaman, A. H. 3enukman - M. : Uatepmer Umkunupuar, 2003. — 464 c.

— CkBopuosa JI. H. Xpomarorpadguueckue MeTonbl: YueOHO-MeTOJuuecKoe nocooue /
JI. H. CxBopruioBa, JI. b. HaymoBa. — Tomck : TT'Y, 2010. — 121 c. (Hoctym: 6ubmmoreka TT'Y).

— CenemeneB I'. B. Ilpaktukym mno HMOHHOMY oOMeHy: YueOHoe mocobue / I'. B.
Cenemenes, I'. B. CnaBunckas, B. FO. XoxioB u ap. — Boponex : BI'Y, 2004. — 160 c. - URL:
http://sun.tsu.ru/limit/2019/000656947/000656947.pdf (Toctym: 6ubnuoteka TI'Y).

— Mapxon M. MonooOmeHHUKH B aHanuTHYecKor xumuw: [lep. ¢ aara. M. : Mup, 1985,
T. 1 —264 c., 1. 2 — 280 c. (Joctym: 6ubnunorexa TI'Y).

I'enbpepux ®@. Honutel. — M. : U3n-Bo uH. aut., 1962. — 490 c. (Jocryn: 6ubmuorexa
TTY).

0) IOTNOJIHUTENbHAS JITepaTypa:


http://elib.biblioatom.ru/text/nesterov_ionity-i-ionoobmen_2007/go,0/
http://sun.tsu.ru/limit/2019/000656947/000656947.pdf

— Inamuddin, Ahamed M., Asiri A. (eds) Applications of lon Exchange Materials in the
Environment. (2019) Springer International Publishing. DOI https://doi.org/10.1007/978-3-030-
10430-6_4, Publisher Name Springer, Cham Print

— KpaBuenko T. A., Kanunuues A. U., [lonsuckuii JI. H., Kones /. B. Hanokomno3uTsl
MeTauT-uoHooOMeHHHK. — M. : Hayka, 2009. — 392 c. (loctyn: 6ubnuoreka TI'Y).

CensiBua M. M. NoHHBIIT 00OMEH B TEXHOJIOTUU U aHAIHM3¢ HEOPTAHUYECKUX BEIIecTB. M.
: Xumus, 1980. — 271 c¢. (Hoctyn: 6ubmuorexa TI'Y).

B) pecypchl cet VIHTepHET:
— OTKpBITHIC OHJaWH-Kypehl: https://moodle.tsu.ru/course/view.php?id=26364.
MOHHBIN 00MeH - CripaBoyHHMK XuMuKka 21: https://chem?21.info/in.

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JTUIICH3MOHHOE ¥ CBOOOTHO PacpoCTpaHsIeMoe MPOrpaMMHOE OOecIIeueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Brito4aeT mpHIOKeHHs:
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);

— myOnuyHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SInaekc auck u T.11.).

0) MH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi Ooubimorexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynuropun JUisl TpoBeneHUs 3aHATHM JekuuoHHoro tuma (Ne 402 6-ro yueGHOro
kopmyca TT'Y).

Aynuropun JUisl TIPOBEIEHHUS 3aHATUH CEMUHApCKOro THWIA, WHAMBUIYAJIbHBIX U
IPYNIOBBIX KOHCYJbTAllUH, TEKYILIIETO KOHTPOJIS U IpoMekyTouHoi aTTectanuu (Ne 404, Ne 406
6-ro yuebHOrO Kopmyca TT'Y).

Jla6oparopun (aymuropun Ne 404 u Ne 406 6-ro yuebHoro kopmyca TI'Y),
000pyI0BaHHbIE BBITSKHBIMU IIKadaMu, CTEKISIHHON U (QapdopoBoii 1abopaTopHOil mocyaoH,
U3MEPUTENIbHBIM HHCTPYMEHTOM (Bechl, TepMomeTpbl, pH-merpsl, cnekrpodoromerp). B
nabopaTtopusx UMEETCsl HarpeBaTelbHOe 000pyAOBaHNE (IEKTPOIUIMTKH, CYLIMIbHbBIE HIKA(bI),
o0opynoBaHue ans (QUIBTPALMM IO/ BaKyyMOM, BCTPSXHMBAT€lIb, MEIIAJIKH C MAarHUTHBIM
MIPUBOJIOM U JIPYroe 000pyI0BaHHE.

15. Uu¢popmanus o pazpadoTyukax

boGkoBa JlromMuna AsekcaHapoBHa, KaHJA. XUM. HayK, CT. Hayd. COTp., Kadeapa
HEOpPraHMYecKol XuMuu HarmoHanmpHOTO HCCIeI0BaTENbCKOT0 TOMCKOTO TOCYIapCTBEHHOTO
YHUBEPCUTETA, JTOIICHT.


https://chem21.info/in
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
https://urait.ru/
https://znanium.com/

