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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. Cnoco0OeH aHaIM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YJIbTATHl XHUMUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. Cnnoco0GeH MpoBOAUTH CHHTE3, aHAIIN3, U3YUCHHUE CTPYKTYPHI M CBOMCTB BEIIECTB
Y MaTEepUaJIOB, UCCIIE0OBATh MPOLIECCHI C UX YUACTUEM;

[IK-1. CnocobeH miaHupoBaTh pabOTy W BBIOMpPATh aJEKBAaTHBIE METOJbl PEIICHUS
HAy4YHO-HCCIIEI0BATENbCKUX 3a/1a4 B BEIOpaHHON 0071aCTU XUMUHU, XUMUYECKON TEXHOJIOTUHU WIN
CMEXHBIX C XMMHEH HayKax.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETECHIIUN:

POOIIK 1.1 3Haer TeopeTnyeckre OCHOBbI HEOPraHMYECKOM, OpraHu4ecKoM, pu3andeckon
U QHAIUTUYECKOW XUMHH, MPUMEHSIET UX MPHU pEelIeHUH Mpo(ecCHOHANBHBIX 3ajad B JPYIrHX
00JIacTsIX XUMHH.

POOIIK 1.2 VYmeer cucreMatu3upoBaTb U  HHTEPIPETUPOBATH  PE3YJILTATHI
SKCHEPUMEHTOB M PaCYETHO-TEOPETUUYECKUX PabOT C UCHOJIb30BAHHUEM TEOPETHUECKHX OCHOB
TPaJIMLIMOHHBIX U HOBBIX Pa3/ielIOB XUMHUH

POOIIK 1.3 Ymeer rpaMmoTHO QOpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI [0 pe3ysbTaTaM
paboThI

POOIIK 2.1 3naeT ctaHgapTHBIE PUEMBI U ONEPALUH, MCIOJIb3YEMbIE ITPU MTOIYYEHUN
BEILIECTB HEOPTAHUYECKOW M OPTaHUYECKON MTPUPOBI

POOIIK 2.2 3Haer TeOpeTHYECKHE OCHOBBI METOJIOB HM3YUYEHHsI COCTaBa, CTPYKTYpPbI U
CBOICTB /17151 TpaMOTHOT'O BbIOOpA METO/1a UCCIIEIOBAHUS

POOIIK 2.3 VYmMeer mnpoBOOUTH CTaHIAPTHBIE CHHTE3bI MO TOTOBBIM METOAMKAM,
BBITNIOJIHATE CTAHJAPTHBIE OINEpalMU JUIsl ONpEAETICHUs XMMUYECKOro M (Pa3oBOro cocrapa
BEIIECTB U MAaTEPUAJIOB, a TAK)KE HCIIOJIb30BaTh CEPUIHOE HAyYHOE 000pyI0BaHUE AJIS U3YUECHHUS
UX CBOWCTB

POIIK 1.1 YMeer pa3zpabaTbiBaTh CTpATETHIO HAYUYHBIX UCCIICIOBAHNN, COCTABIISIET OOIITHI
IUIaH U JEeTaJIbHBIC IIJIaHbl OTACIIBHBIX CTaJHMI.

POIIK 1.2 YMmeer BBIOMpATh SKCIIEPUMEHTAIBHBIE M PACYCTHO-TCOPETHUCCKUE METOJIbI
pEIIEeHNs MOCTaBICHHOM 3aJa4i, UCIIONIB3Ysl JOCTHKEHUSI COBPEMEHHOM XMMUYECKOW HAYKH, U
UCXOJIs U3 UMEIOIUXCS, MaTepUaIbHbIX, MH(MOPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

2. 3aga4uy oCcBOCHHSA TUCIHUILINHDI

— IlonyuuTts 06a30Bble 3HAHUS IO BAKHEUIIMM IpUEMaM Tra30XpoMarorpapuieckoro
aHaJlM3a COeIMHEHUH, COCTaBy U Ha3HAYEHUIO 3JIEMEHTOB 000PY/I0BaHMUS;

— OcBoUTH TEXHHUKY Ia30BOM XxpomaTorpaduu;

— Hayuutbcs BOCIpOM3BOAUTH U TBOPYECKH MOAU(DUIIMPOBATH W3BECTHHIE METOAUKH U
MOAXOMBl JI JOCTIDKEHHUS MeNiell aHanmu3a CIO0XKHBIX CMeCeil, YNpOIeHHUs, YCKOPEHHUs U
yaeuieBieHus npouenypst [ X-ananusa.

3. MecTo IUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuunnuna otHocutes kK bioky 1 «/luciumnnunel (Momgynn)y.

JlucuuniuHa OTHOCUTCS K 4YacTH o00pa3oBaTeNbHONW MPOrpaMMbl, (GOpMUpPYEMOit
ydacTHUKaMu 00pa3oBaTelbHBIX OTHOIICHHM, TMpeanaraercs oOy4aroluuMmcss Ha BBIOOP.
JucuumiuHa BXOAUT B MOAYJIb Moaynb Oprannyeckasi XUMHSL.

4. CemecTp(bl) ocBoeHNs U (hopMa(bl) MPOMEKYTOUHOI aTTECTANMHU 10 TUCUHMIJINHE

CenpMmoii ceMecTp, dK3aMEH



5. Bxoanble Tpeﬁonaﬂnﬂ AJIsl OCBOCHUSA JTUCHHUIVIMHBI

JUisi  yCHEIIHOr0 OCBOEHHS JUCHUIUIMHBI TPeOYIOTCS pe3yibTaTbhl OOydeHHUs I10
cienyomuM aucuuiuinHaM: «Heopranunueckast xumusy», «Pu3nueckas XuMus», « AHaIUTHYECKas
xuMus», «OpraHddyeckas XuUMHs», TAe oOydaroluecs MPHOOpPETaroT  HEO0OXOAUMBbIe
npodeccHOHaTIbHBIE KOMIIETCHIIUU 10 aTOMHO-MOJIEKYJISIPHOW TEOPHH CTPOCHHUSI COCAUHEHHH,
00pazoBaHMs XUMHUECKUX CBS3EH, a TAKKe MPUHIUIIAM U METO/IaM aHATUTUYECKON XUMHUH.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM JUCHHUIMITIAHBI

OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-nexkuuu: 32 u.
-naboparopusie: 32 u.
B TOM YHCJIe TPAKTUYECKask MOArOTOBKa: 32 .
O6beM caMOCTOSATENILHON pabOThI CTY/I€HTA ONPEAEIeH YUeOHBIM IJIAHOM.

8. Conep:xanue IUCUUIINHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM

Tema 1. CymHocTh ra3oBoit Xxpomarorpaduu, o6nacTi e€ MpUMEHEHUs U anmnapaTypHoOe
odopmieHne

Ucropus BozHukHOBeHus xpomarorpaduu. CymHocts xpoMmatorpaguu. OCHOBHbIE BUIbI
xpomatorpaduu u obnactu ee nmpumeHeHus. CBeneHus o0 anmapatype. PU3HKO-XUMHYECKHE
OCHOBBI JIETEKTUPOBAHHUA, ACTEKTOPbl M HX XapakTepUCTHUKH. OCHOBHBIE XapaKTEPUCTHKHU
yAEepKUBaHUSI.

Tema 2. TeopeTndeckue OCHOBBI Ta30BOM XpoMaTorpadpuu

Teopust paBHOBECHOM ra3oBod Xpomarorpaduu, ypaBHEHHE MaTepHabHOrO OajaHca.
Teopust HepaBHOBECHOM Ta30BOi xpoMartorpaduu. [[puamHbl pa3MbIBaHHsS XpoMaTOrpapuIECKUX
nostoc. Teopust Tapenok Maptuna. Teopus kpurepus pazneneHus XKyxoBuikoro u Typkenbrayoa.
BricoTa, skBUBasieHTHas TeopeTuyeckoil Tapenke. CriocoObl ONpeaesieHus Yiciia TEOPETHUECKUX
Tapenok.

Teopus > dexruBnoi nuddy3uu. dddexktuBubiii kodhduuent muddy3uu. YpaBHenue
Ban-Jleemtepa u ero ananu3. @akropsl, Biusiomue Ha 3(h(HEKTUBHOCTh XpoMaTorpaduieckon
KOJIOHKHU.

[Ipumenenue razoBoii Xxpomarorpapuu Npu U3y4YeHUH MEXaHU3MOB XUMUUECKHUX peaKLnui
B OpraHuyYecKor xumMuu. OnpeneneHne KHHETHYECKUX U TEPMOJAUHAMUYECKUX TapaMETPOB.

I"azoBas xpomaTorpadus ¢ mporpaMMHUPOBAHUEM TEMIIEPATYPhI U PacXxo/ia ra3a-HOCUTEIIS.

[IpemapatuBHass razoBasg xpomarorpadusi. YCTpOHCTBO UM NPUHIMIBI  PabOTHI
npemnapaTuBHOTo xpomatorpada. [IlpuMenenue npenapaTuBHOM XpomaTorpaduu B OpraHndeckon
1 (apMaleBTHUECKON XUMUU.

Tema 3. ['a30-aicopOLMOHHAs U Ta30KUAKOCTHAS XpoMartorpadus

CymHOCT, U OCOOCHHOCTHM TMPOLIECCOB pAaCHpelesieHus B Ta30-aAcopOLUUOHHON
xpomatorpaduu. AJCOpOEHTHI, HCHOJb3yeMble B Ta30-aJCOPOIMOHHON XpomaTorpaduu.
OcobeHHOCTH (PU3UKO-XMMHUYECKUX IPOLECCOB B ra30-kKHIKOCTHOM xpomartorpadum (IKX).
Hocutenmn B KX, wux knaccupukamusi, XapakTepUCTUKH, CHOCOOBI MOIU(PUIHUPOBAHMUS.
Henoaswxkhas xuakas daza (HP). TpedoBanus k HO. CnocoOwl Hanecenust HO Ha Hocutens,
IIPUTOTOBJIEHHE KOJOHOK. [IONApHOCTH M CeneKTUBHOCTh (pa3bl. XapakTepUCTUKH Hambosee
pacripoctpaneHHbIX HO 1 o6sacT X MpUMeHEeHHUS.

Tema 4. KauecTBEeHHBIN U KOJIMYECTBEHHBIN ra30XpomMarorpapuueckuil ananms



KagecTBenHbIii razoxpomaTorpapuueckuii ananus. DtajaoHsl. [ padudeckue 3aBHCUMOCTH
npu uaeHTuGukanud. Cucrema MHICKCOB yaepxkuBaHus KoBaua, OTHOCHTENBHBIC TapamMeTphl
YACpKUBAHUA. METO/| CEIEKTUBHOI'O BBIYMTAHUSA U CABUTA.

KonuuecTBeHHbIi razoxpomarorpadudeckuii anamus. MeTos1 aOCOMIOTHONW KaIMOPOBKH,
METOJ] POCTOW HOPMHUPOBKH, BHYTPEHHSISI HOPMHUPOBKA ¢ KaTHOPOBOUHBIMU KO3 (DUIIEHTAMU
(nx ¢Qusnyeckuii cMbIcT). MeToJ KOHTPOJIUPYEMOH BHYTPEHHEH HOpMaiu3aiuu. MeTon
BHYTPEHHEr0  CTaHJIapTa, METOJ CTaHgapTHoM  jgoOaBku. McTouHuku  ommuboOK B
XpoMartorpaduyeckom aHaiamse.

Tema 5. Kamwmnspraas xpomarorpadus. KomOunupoBaHHBIE (DHU3HKO-XUMUYECKHE
METOBbI

Kamumisipuast xpomarorpadus. YpaBaernue ['osies u ero aHam3. KanmuisspHbie KOJIOHKH,
CIOcO0Bl UX MPUTOTOBIICHHUA. KanmmyuisipHble KOJOHKH CO CHIMTBIMHA M MPHBUTHIMU (DOPMaMH.
Kanwmuisaspaeie kos1oHKH ¢ ToJICTBIM citoeM H)K®, nonukanuiisipasie KOJOHKU. [Tuponutudeckas
razoBasi xpomarorpadus ¢ HCIOJIb30BAHUEM KalUJUIAPHBIX KOJOHOK. OO0MacTy NpUMEHEHHUs
KaIWUIIPHOM XpoMaTorpaduu.

Coueranue ra3zoBoit xpomarorpaguu ¢ MK-cniekrpockonuei nu macc-CrieKTpoMeTpHeil.

OcHoBbl Macc-criekTpoMeTpud. CrocoObl MOHM3AMM MOJIEKYJ. YCTpPOWCTBO Macc-
cnektpomerpa. OCHOBHBIE 3aKOHOMEPHOCTH (parMeHTallud OpraHu4ecKUX COEeIMHEHUH.
XpomaTo-Macc-CIEKTPOMETPUS U €€ MPUMEHEHNE JUIS aHAJIN3a CIO0KHBIX CMECel OpraHN4eCKUX
COEIMHEHM, paCTUTEIBHOTO U IPUPOJTHOTO CHIPHSI.

Tema 6. Mertonsl KOHIIEHTPUPOBAHUS B razoBou xpomarorpaduu.
I"azoxpomarorpaduueckuii aHanu3 00bEKTOB XUMHUECKOI 3KCIIEPTU3bI

CopOmoHHOE KOHIIEHTPUpPOBaHUE, TBepAOoGa3Has IKCTPAKIIMS, COBPEMEHHbIE BapUAHTHI
YCKOPEHHOM UAKOCTHOM ASKCTpaKIUH. AHaJM3 paBHOBECHOM mapoBoil ¢a3bl, AMHAMHUYECKas
ra3oBas 3KkcTpakuus. [IpumeHenue ra3oBoit xpoMmaTtorpaduu 1j1s ONpeAeaeHNs pa3IMuHbIX TUIIOB
B3pBIBUATBIX M OTPABIAIONIMX BELIECTB, CYNEPTOKCHKAHTOB. [ 'a3oxpomarorpaduueckoe
OIpeJIeJICHNUs] KauecTBa He(TEIPOIyKTOB, HUIEBON U aJKOTOJbHOW MPOAYKIMH, IPUPOIHBIX U
CUHTETHYECKNX HAPKOTUYECKHUX BEUIECTB U Jp

9. Tekymmii KOHTPOJIb MO IUCHUILIMHE

Texkymuit KOHTPOJIB MO AUCUUILIIMHE IPOBOJUTCS ITyTEM KOHTPOJIS TOCEIAEMOCTH, TECTOB
IO JIGKIIMIOHHOMY MaTepuaiy, COCTaBIEHUSI OTYETOB I10 JJa0OpaTOPHBIM paboTaMm U (UKcUpyeTcs
B (popmMe KOHTPOJIHHOU TOYKU HE MEHEE OJIHOTO paza B CEMECTD.

OlieHOUHBIE MaTepualibl TEKYIIEro KOHTPOJISl pa3MelieHbl Ha caiite TI'Y B pasaene
«Hudpopmarmst 06 o6pazoBaTenpHON IporpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. Iops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTalluu

DK3aMeH B CCAbMOM CEMCECTPC IPOBOAUTCA B MMMChbMEHHOM (1)0pMe o Ouzeram.
3K33MeHaHHOHHHﬁ OHJIET COCTOUT U3 ABYX BOIIPOCOB. HpOI[OJ'DKI/ITeJ'IBHOCTB J3K3aMCHa 1,5 gaca.

OueHouHble MaTepHabl AJs IPOBEICHUS MPOMEKYTOUHON aTTECTAllMM Pa3MEILEHbI Ha
caiite TI'Y B pasmene «Mudopmanus 00  oOpa3oBaTeslbHON  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeueHne

a) DIIEKTPOHHBIN YUeOHBIH KypcC MO TUCIHMIUINHE B CPEIE EKTPOHHOTo 00yueHus iDO

- https://Ims.tsu.ru/enrol/index.php?id=34008

6) OnieHOUHBIE MaTepHalbl TEKYIIEro KOHTPOJIS W MPOMEXKYTOUHOM aTTecTallu I10
JTMCLUIUINHE.

B) Meronuueckue yka3aHus 10 IPOBEIECHHIO TaOOpaTOPHBIX PaboT.

r) Meroanyeckue yka3zaHHs [0 OpraHU3aluu CaMOCTOATENbHOM paboThI CTYIEHTOB.



12. Ilepeuyens yueOHOIi TuTEpaTYpHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEepaTypa:

— KonroxoB B. 0. Xpomarorpadus: yuebnuk / B. FO. Kontoxos. — Cankt-IlerepOypr [u
ap.]. — Jlanb, 2012. — 222 c. — URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4044

— Xaiiep K. u np. BeicokoaddextuBHas razoBas xpomarorpadus // Ilep. ¢ anrm./
K. Xaiiep [u ap.]. —1993. 134 c¢. — URL.: http://www.anchem.ru/chromos/vegh.pdf

— XebOenrseB A. M. AHanuThdeckas XuMusi. XpomaTtorpaduueckue METOIbI aHAU3a:
[yueOHOe moOCOOME 11t CTYyAEHTOB YYpeXKICHUI BbICIIEro oOpa3oBaHus bemapycu 10
(dapMaIleBTHUECKUM M XHUMHYECKUM crienuanbHocTsM| / A. W. XKeGentses [u ap.]. — MuHck
Hogoe 3nanwue. — 360 c. — (DnexTpoHHO-0MOIMOTeYHas cuctema "Znanium.com").

— CromspoB b. B., CasunoB U. M., Burenbepr A. I'. PykoBOACTBO K HpPaKTHYECKUM
pabotam 1o ra3zoBoit xpomatorpaduu. — JI. : Xumus, 1988. — 336 c.

— Kopoinb A. H. HenoneuxHsbie (azbl B ra30kKUAKOCTHON XxpomaTorpaduu. — M.: Xumus,
1985. — 240 c.

— Tecapxuxk K., Komapex K. Kanunnsipusie koi10HKH B ra30Boil xpomaTtorpadguu. — M.:
Mup, 1987. - 222 c.

0) TOTIOJIHUTENIbHAS TUTEpaTypa:

— Ilapes H. U. IlpakTudeckas ra3oxuakocTHas xpomaTtorpadus: Yuedroe mocodue / H.
N. Iapes, B. 1. Lapes, 1. b. Karpakos; Anraiickuii roc. yH-T. — bapnayn: M3ngartenscTBo
AnTaickoro TOCYJIapCTBEHHOTO YHUBEPCHUTETA, 2000. — 163c. — URL:
http://sun.tsu.ru/limit/2016/000115901/000115901.pdf</li>

—Tonb6ept K. A., Buraeprays M.C. Beenenue B razoByto xpomarorpaduto. — M.: Xumus,
1990 - 352 c.

— Smmn . W., Sdumua E. A, Smue A. 4. TazoBas xpomatorpadus. — M.: TpaucJlut —
2009. - 528 c.

— Kucenes A. B. MexmornekyasipHbIe B3aUMOICUCTBHS B aIcCOPOLIMK M XpoMaTorpaduu.
— M. : Beicmmas mikona, 1986. — 360 c.

— JpyroB 1O. C., 3enkeBuu W. TI'., Pomur A. A. Tazoxpomarorpaduueckas
uIeHTU(DUKAIUS 3arpI3HEHUA BO3TyXa, BOBI, MOUYBkI 1 orocpea. — M.: BUHOMC, 2005. — 752 c.

B) pecypchl cetd MHTepHeT:

— Xumuueckuii mopran. Xpomarorpadus — http://orgchemlab.com/chromatography.html

— Poccuiickuii XUMHUKO-aHAIMTHYECKUi opTai — http://www.anchem.ru/

— CraTucTHKa B aHauTHYecKor xumuu — http://chemstat.com.ru/

— Jlexuun o xpomarorpadun OHJIalH (anri.) —
https://www.khanacademy.org/science/organic-chemistry

13. Ilepeyenb nHGOPMAIMOHHBIX TEXHOJIOTHii

a) JIMOCH3MOHHOC U CBO6OI[H0 pacapocCcTpaHiaCMOC IIpOrpaMMHOC obecrneueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Biirouaet 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);

— MyOIUYHO JOCTYIHBIe obnaunbie TexHomoruu (Google Docs, SIHaekc TUCK U T.11.).

0) nH(opMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIEKTPOHHBIN KaTajaor Hayynou O6ubnuorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas oubnmnoreka (pemo3uTtopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4044
http://www.anchem.ru/chromos/vegh.pdf
http://chemstat.com.ru/
https://www.khanacademy.org/science/organic-chemistry
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/

— OBC ZNANIUM.com — https://znanium.com/
— 2BC IPRbooks — http://www.iprbookshop.ru/

B) npoeccuoHanbHbIe 0a3bl JAHHBIX (NPU HATUYUL):
— baza mannsix NIST — https://webbook.nist.gov/chemistry/

14. MaTtepua/jibHO-TeXHUYECKOe obecrieyeHue

AymuTtopuu 1Jist IPOBEICHHUS 3aHATHH JIEKIIMOHHOTO THIIA.

Aymatopun UL TPOBENEHHS 3aHATUH CEMHUHAPCKOTO THWIIA, WHIWBHIYaJIbHBIX U
IPYMIIOBBIX KOHCYJIBTAUH, TEKYIEr0 KOHTPOJIS ¥ MPOMEKYTOUHOH aTTECTAllNH.

[lomemienus A caMOCTOSATENbHONW pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOH U
JIOCTYNOM K ceTd MHTepHeT, B AIIEKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTEeIbHYIO Cpeay U K
WH(POPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM.

Crnenanu3upoBaHHbIE XpoMaTorpaduueckie TabopaTOpHH, OCHAIICHHBIE T'a30BBIMU
xpomarorpadpamu «Xpom-5», «MADCTPO 7820», «Agilent 6890N» ¢ mnpucraBkoit st
napodaszHoro ananuza «7694E Headspace Sampler», I'X/MC cucremoii «Agilent 7890/5975C
GC/MSy.

JlaGopatopusi ¢usnueckux MeTojoB uccienoBaHus (ayauropus 103 6-ro yueGHOrO
koprnyca TTY).

Aymatopun Ui TIPOBEACHUS 3aHATHHA JICKIIMOHHOTO ¥ CEMHWHApCKOTo  THIIA
WHMBHIYATbHBIX W TPYIMIOBBIX KOHCYJBTAIMH, TEKYIIETO KOHTPOJS W TPOMEKYTOUYHOU
aTTecTalluu B CMEIIaHHOM Qopmate («AKTpy»).

15. Undopmauus o pazpadoTunkax

CnwmxoB FOpuit ['ennagpeBud, KaHa. XUM. HayK, JOIEHT, Kadeapa OpraHndecKord XUMHUH
HanmonaneHoro wuccrnenoBarenbckoro TOMCKOro TocyAapCTBEHHOTO YHHMBEPCUTETa, 3aB.
Kadeapoii.

byraesa Anekcanapa MropeBHa, KaH/. XHM. HayK, TOIECHT KadeApbl OPraHUIECKON XUMUHN
XUMHU4YecKoro ¢axynbrera HalmoHalbHOTO MCCIEN0BATEILCKOTO TOMCKOr0O rocyIapCTBEHHOIO
YHUBEPCHUTETA


https://znanium.com/
http://www.iprbookshop.ru/
https://webbook.nist.gov/chemistry/

