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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[esbr0 0CBOEHMSI JUCIUIUIMHEI ABISETCA (POPMUPOBAHHE CIEAYIONIMX KOMITETEHIINI:

— OIIK-1. CrocobeH aHanM3upoBaTh U HMHTEPHPETUPOBATH PE3YIbTATHl XUMUYECKUX
9KCHEPUMEHTOB, HAOIIOJEHUN U U3MEPEHUH.

— OIIK-2. CnocoGeH TpOBOAUTH C COOJIOACHHEM HOPM TEXHHKH O€30MacHOCTH
XUMHUYECKHH DKCIEPUMEHT, BKIIIOYasl CUHTE3, AaHAJIU3, U3YYCHHUE CTPYKTYPhl U CBOMCTB BELIECTB
Y MaTEpUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUYAaCTUEM.

—IIK-1. CnocoGeH BbIOMpaTh M HCIOJb30BaTh TEXHUYECKHUE CPEACTBA M METOJbI
UCOBITAHUM JUId pElIEHHUs MCCIEN0BAaTENIbCKUX 33/Jad XMMHMUYECKOM HalpaBlIE€HHOCTH,
HOCTAaBJIEHHBIX CIIELUAIMCTOM 00Jiee BEICOKOM KBaTM(UKALIH.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTu3upyeT U aHAIU3UPYET PE3yNIbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,
HaOJ01eHUH, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl pAaCUE€TOB CBOMCTB BEIIECTB M MAaTEpUAJIOB.

NOIIK-1.2. IlpeanaraeT MHTEPIPETALUIO PE3yIbTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKUX pabOT C HCIOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPATULMOHHBIX U
HOBBIX Pa3JI€JI0B XUMHUH.

NOIIK-1.3. ®opmynupyeT 3akiIlO4€HUs U BBIBOABI 110 pe3yibTaTaM aHajau3a
JUTEPATYpPHBIX JaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PAaCUE€THO-TEOPETUUYECKUX PaboT
XUMHUYECKON HAIPaBIEHHOCTH.

NOIIK-2.1. PaboTaer ¢ XMMHUYECKMMH BEHIECTBAMH C COOJIOJACHHWEM HOPM TEXHUKH
0€30I1aCHOCTH.

WIIK-1.3. BpiOMpaer TEXHUYECKHE CpENCTBA M METOAbl HUCHbITaHWK (M3 Habopa
UMEIOIIHNXCS) JJI pelIeHuUs ToCTaBIeHHBIX 3a1a4 HUP.

NIIK-1.4. 'oTOBUT OOBEKTHI UCCIIEIOBAHUS.

2. 3aga4uy oCBOCHHS JUCIUIINHDI

— OCBOUTBH TEOPETUYECKHE OCHOBBI XpOMATOrpapUuecKoro pasaeneHus, HAeHTuGUKauu
Y KOJINYECTBEHHOTO ONPEICIICHUS BELIECTB.

— Hayuutbcst ocymiecTBiIATh BBIOOpP BapHaHTa XpoOMaTrorpauyeckoro MeTroja aHaln3a
JUISL OTIpEJIeJIEHUS] BEILIECTB B PeabHBIX O0BEKTAX.

— OBnageTh TEXHUKOH XpoMarorpapuueckoro 3KCHEpPUMEHTa, MOJIy4eHHUs (QU3UKO-
XUMHUYECKHX XapaKTePUCTUK HOHOOOMEHHUKOB, TOCTPOCHUSI XpOMATOrpapuIECKUX KPUBBIX.

3. MecTo AUCUMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuunnuza otHocuTes K broky 1 «Jlucuumnuael (MOLyNIN)»

JlucuunianHa OTHOCHTCS K 4YacTH 0Opa3oBaTeNbHON MporpaMMbl, (HOpMHUpPYeMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, IpeIaraeTcsi 00y4JaronuMcs Ha BEIOOD.

JuctunnuHa BXoauT B Moayns AHaTUTHYECKAs XUMUS

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIIUM MO JUCHUILINHE

Cemectp 7, 5K3aMeH.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS U CHMILIMHBI

Jljis ycTIenHoro OCBOCHUS JUCIUILIMHBL TPEOYIOTCS KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
X0/l OCBOEHUS 00pa30BaTeIbHBIX IPOrpaMM MPE/IIECTBYIOLIETO YPOBH 00pa30BaHMUs.

JUis  yCcHemHoro OCBOEHHUS AMCHMIUIUHBI TpeOyroTCsl pe3yibTaTbl OOydeHUs IIo
CIEYIOIIMM JMCLHUIIJIMHAM: HEOpraHW4YecKas XMMMs, aHAJIUTHUYECKas XUMMs, OpraHH4YecKas
XUMUS, (U3NYecKass XUMHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHs, MaTeMaTH4eCKHil aHaius,
¢u3uKa, METOIbl MATEMAaTHUECKOM CTATUCTUKU B XUMHH.



6. SI3bIK peaau3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6m1ast TpyI0eMKOCTh TUCIHUIUIMHBI COCTaBIsIeT 4 3.¢€., 144 yaca, U3 KOTOPBIX:
— nexuud: 32 4.;
— mabopatopHbie paboThl: 36 4.
B TOM YHCJIE€ IPAKTUYECKas MOAroTOBKa: 36 U.
O0BeM caMOCTOSTEIILHON padOThI CTY/ICHTA ONPeAeicH YIYCOHBIM IIaHOM.

8. Couepmaﬂne AUCHUIIJIMHbI, CTPYKTYPHPOBAHHO€ 110 TEMaM

Tema 1. Beegenue. Teopuu xpomarorpaduueckoro pas3aeieHus.

Uctopus pasButus xpomarorpaduu. OCHOBHBIE TOHATHS U KiIaccu(UKaLUU
xpomaTorpaduueckux MetonoB. Knaccudukanum MeTonoB xpoMaTorpaduu: Mo arperarHomy
COCTOSIHUIO TOJBM)KHOM W HEMOABIKHOW (a3, MO MEXaHW3MYy pa3AeieHHs, 10 TEXHHUKE
BbINOJTHEeHMs. PaBHOBecHass M HepaBHOBecHas xpomatorpaduu. Teopusi paBHOBECHOW Ia30BOM
xpomaTtorpadum, ypaBHEHHE MaTepHaabHOro OaynaHca. Teopus HEPABHOBECHOW TIa30BOMU
xpomatorpaduu. [IpruunHbel pa3MbpIBaHUS XpOMaTOrpapuUecKuX Moyioc. Teopus TEOPETHUECKUX
tapenok. Kunermueckass teopust s¢dextuBHON muddy3un. DddextuBHbl K0IDDUIIMEHT
mubdysun.  VYpaBHenue Ban-Jleemrepa. ®aktoppl, Baustonme Ha  3((eKTUBHOCTH
xpomatorpaduueckoit kKoJMOHKH. CeleKTUBHOCTh W AI(P(PEKTUBHOCTH XPOMATOTpaPUIecKOro
pasnenenus. Kputepuil paspemieHuss Kak (akTop ONTUMH3ALMHM XpOMaTorpaduueckoro
nporiecca. Bimsiaue paznnunsix GpakropoB Ha 3¢ dexkTuBHOCTS pasaeneHus. [IporpammupoBanue
TEMIEPaTyphl, XpoMaTepMorpadus.

Tema 2. I'azoBast xpomarorpadus.

I'azoancop6umonnas (I'AX) u razoxuakoctHas (IKX) xpomarorpaduu. CopOeHThl U
HOcUTeNH, TpeboBaHus K HUM. [Iporiecchl copOunu u pacmpeaeneHus, Jexamue B ocHoBe 'AX
u [KX. Cxema razoBoro xpomarorpada. JleTeKTopsl, X 4yBCTBUTEIBHOCTb U CEJIEKTHUBHOCTD.
Ob6nactu mnpuMeHeHHs. Meroabl HIASHTH(PHUKAUU BeulecTB B Xpomartorpaguu. Muaexcs
ynepxxuBanust Koaua u ux coiictBa. KonndecTBeHHbIH XxpomaTorpaduyeckuii aHanus.

Tema 3. )KunkoctHas xpomartorpadusi.

Bapuantel xuakoctHoi xpomarorpadguu (OKX). BricokosddexkTuBHas KHUIKOCTHas
xpomarorpadust (BOXKX). CopbOentsi, smoeHThl, neTtektopel B BOXKX. AmncopOuuonHas
KHUIKOCTHas xpomarorpadus. HopmanbHo-¢a30Bblii U 00palieHHO-(a30BbI BapUaHTHI.
[TonsipHBIE U HEMONSIPHBIC HEMOIBMKHBIE (a3bl U MPUHIUIBI UX BbIOOpa. MonndukamoHHbIe
cuiukarenu Kak copOeHThl. [loxBmkHble ¢a3pl M NOpuUHIMIBL HX BblOOopa. OOnactu
NpUMEHEHHS aJICOPOIIMOHHOM KHUIKOCTHOW XpoMaTorpaduu. PacnipenenurensHas ()KUAKOCTh-
KHUJIKOCTHasA) XpomaTorpadus. CopOeHTbI, HOCUTENHN U XUAKUE (Pa3bl B HOpMaIbHO-(Ha30BOM U
oOpareHHO-(Pa30BOM pacnpenenuTebHON XpoMaTorpadun. OOIacTH TpUMEHEHUSI.

HNonoobmennas xpomatorpadus. Kiaccupukanuss HOHOOOMEHHHMKOB. MeTonsl U
pPUMEpPHI CHHTE3a WOHUTOB. DU3NKO-XUMHYECKHE CBOWCTBA MOHOOOMEHHUKOB M METOMBI MX
uccinenoBanus.  PaBHoBecue  HMOHHOrO  oOMeHa  (KOX(@UIMEHTH  paclpenesieHus,
CEJIEKTUBHOCTH, KAXYINAscsi W TepMOJWHAMHYECKass KOHCTAaHTHI paBHOBecHs). BrmsHue
TEMIIepaTypbl, YUCIa MOMEPEYHBIX CBS3€H, CTPYKTYpbl MOHMTA, HMPUPOABI PACTBOPHUTENS Ha
nOoHOOOMeHHOe paBHOBecue. KuHeTMka HOHHOro oOMeHa (BHYTpUAU(DPY3HMOHHAS W
BHelHeAu(py3nonnas). BnusHue QopMbl H30TEpMBI M KHHETHKM IIpoliecca Ha BHJI
XpOMaTorpaMM TpH PA3IUYHBIX crocobax XpomaTtorpadupoBanus. [IpuMeHeHWEe TeopHun
TapeloK B HMOHOOOMEHHOW Xxpomatorpaduu. IIpuHIMIBI MOHOOOMEHHOTO pa3JeNeHHs.
Br16op anroenta. Kominekcoobpasyromme HOHUTHI.

Honnasa xpomamozcpagusa. OCOOEHHOCTH CTPOSHHUSI M CBOMCTBA COpPOCHTOB JJIsi HOHHOM
xpomarorpadun. JIByXKOJIOHOYHAasE © OJHOKOJIOHOYHAsi HWOHHAs Xpomartorpadus, uX



MPEUMYIECTBA u HEJIOCTATKHU. JerexTopsl B MOHHOM xpomatorpadum.
Honoxpomatorpaduueckoe ornpenejaeHre KaTHOHOB W AHHOHOB MPH aHaJN3€ pPa3IMYHBIX
00BEKTOB.

Tema 4. [TnockocTHas XxpomaTorpadus.

[Mpunmunsl  pasgenenus. CrnocoObl  MOMYYEHUS IUIOCKOCTHBIX — XPOMAaTOTPaMM
(BocxomsmmMii, HUCXOIANIUMN, KpPYroBoW, JBYMepHbI). bymaxknas xpomarorpadus.
Tonkocnoiinas xpomatorpadus. O61acTu IpUMEHEHUSI.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texkymmii KOHTPOJb MO TUCHMIUIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIAeMOCTH,
BBIIIOJIHEHUSI TEOPETHYECKUX M PACUETHBIX JOMAIIHMX 3aJaHUi, cJaydl KOJUIOKBHYMa IIO
JEKIIMOHHOMY MaTepualy W OCHOBHBIM pacuéraMm B Xxpomartorpaduu u (uxcupyercs B popme
KOHTPOJILHOM TOYKHU B CEMECTPE.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTEPUU OLICHUBAHUSA l'[pOMe)KyTO'{HOi/i aTTeCTallumn

OK3aMeH NpPOBOJIUTCA B YCTHOW (opMe OOCYKICHMs 3aJaHUi HK3aMEHallMOHHOIO
Owiera. DK3aMEHAIIMOHHBIM OWJIET BKIIIOYAeT yeThipe 3a1aHus. CTpyKTypa 3K3aMEHAllMOHHOIO
OusieTa COOTBETCTBYET KOMIIETEHTHOCTHOW CTPYKType OUCHMIUIMHBL. Bpems noaroroBku 1,5
yaca.

JIBa 3a/1aHUsI TEOPETUYECKOI0 XapaKTepa HOCAT MPOOJIEMHBIN XapakTep U MpeAnoiaraioT
CHHTETHYECKHE OTBETHI B pa3BEpHyTOi popme, mposepsitomme MOIIK-1.1. u MOIIK-1.2.

Tperbe 3ananue HampaBiieHO Ha oueHKy chopmupoBanHoctu UIIK-1.3. u npeanonaraer
3HaHHE METOJOB XpOMarorpaduyeckoro aHajgu3a M yMeHHe OOOCHOBAaHHOTO BBIOOpA
HE00XO0IMMOT0 BapUaHTa [yl PELIeHHs TOCTAaBIEHHOW IPAKTUYECKOH 3a/1auH.

YerBepToe 3anaHue — pacu€THas 3a/1a4ya. BeilosiHeHHe JaHHOTO 3a/laHus MpeIoiaraet
npoBepky kommnereHiuu MOIIK-1.3. TIpuBoaurces pemieHue 3aj1aud U KpaTKash MHTEpIpeTalus
MIOJIyYEHHBIX PE3Yy/IbTATOB.

IIpuMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB

1. OT yero 3aBUCUT CKOpPOCTb ABM)KEHHS XpomaTorpaduyeckoil 30HbI BeIeCTBa IO
konoHke? Kakass Teopuss ONUCBHIBAET 3Ty 3aKOHOMEPHOCTh U B 4éM €€ CyThb (BBIBEIUTE
yYpaBHEHHUE).

2. Kakoil BapmaHT MeToga XpoMaTorpauyeckoro aHajiaus3a cleayeT BbIOpaTh A
OlpezieNieHUs] aHMOHOB B MOJIOUHOM CBIBOPOTKE: a) razoBasi Xxpomarorpadus; 06) HOpMaabHO-
dazoBas BOXX; B) monnas xpomarorpadus; r) 3KCKIIO3MOHHAs XpomaTtorpadus? VYkaxure
KaKhe HEIMOJABI)KHbIE M TOJABIKHBIE (a3l MOXKHO HCIOJb30BaTh B JIaHHOM BapUaHTE
xpomarorpaduu, kakoi gerekrop? [IpuBenure peakuu, oTpaxkarolue cyTb METO/Ia.

3. IlpeacraBpTe Ha pUCYHKE OOLIMIA BUI KPUBBIX DIIFOMPOBAHUS CMECH JIBYX COCAMHEHUIM
A u B, nosydeHHBIX Ha JBYX KOJIOHKAaX, €CJIM CEJIEKTUBHOCTD pa3JIeJICHHUs Ha KOJOHKE 1 HMKe,
yeM Ha KoJloHKe 2. CuntaTth 3Q(EeKTUBHOCTh KOJIOHOK OJJUHAKOBOM, pa3pelieHre MUKOB B 000HX
ciyuyasx Oonbie 1,5. Kakue mapamerpsl XapakTepH3yIOT CENEKTUBHOCTh M 3(()EKTUBHOCTh
xpomarorpaduueckoro mporecca? Kakum 00pazoM MOXKHO TIOBBICUTH CEJIEKTHBHOCTH
paznenenus Ha kononke 1 mus I'X u KX?

[Ipumepsl 3aaau:

1. Ilpu paznenenun Ha xpomarorpaduueckoil konoHke (N=256) 00bEMBI yaepKUBaHUS
BemectB (VR) A u B paBnsl 5,0 1 6,2 Mi1 cOOTBETCTBEHHO. PaccunTaiiTe IMpPUHY THKa KaXKI0TO
BemectBa (Wos) W WX pasperieHre RS. B03MOXHO 1M KOJMYECTBEHHOE OMpEACICHUES
KOMIIOHEHTOB A 1 B npu TakoMm paszpemeHun?

2. Ha xpomaTorpamme morydeHsl MUKH BemecTB Z 1 Y ¥ HECOPOMPYEMOro KOMITOHEHTA
A. Bpemena yaepxxuBanusi: triZ)=5,64 mun; tr(Y)=8,04 muH; trRo=1,20 Mun. [llupuna nuka y
ocunoBanus: W(Z)=0,25 mun; W(Y)=0,35 mun. O0b€mHas ckopocTh otoka F=3 mu/muH. JlnuHa



KOJIOHKH - 28,3 cM. Paccunraiite: a) ucnpasieHHble napameTpsl yaepxkusanus (VR', 1)r') Zu Y;
0) YMCIIO TEOPETUYECKUX TapesiOK; B) BBICOTY, DKBHBAJICHTHYIO TEOPETHUYCCKON Tapeike; T)
KOX(P(UIMEHT CEJICKTUBHOCTH U pa3pelieHue sl pa3/ieicHus BemecTB Z U Y. Y IOBIETBOPSET
JIM pa3pelieHre NTUKOB TpeOOBAHUSIM KOJIMYECTBEHHOT0 aHamu3a’?

PesympTaThl  9K3aMeHa  ONPEAEISIOTCS  OIEHKAMH  «OTJIIMYHO»,  «XOPOIIOY,
((YI[OBHCTBOpHTeJIBHO>), ((Hey,Z[OBHeTBOpI/ITeJIBHO». OHCHKa 34 BBIIIOJIHCHUC SaHaHI/If/’I UMECT
yIENbHBIA BeC B 3aBHCHMOCTH OT €r0 CIIOKHOCTH M TPYAOEMKOCTH M BhIpa)kacTCs B Oasuiax.
MaxkcuMansHO€E KOIu4uecTBO 0ainoB 3a 4 3agannst — 40.

Pe3ynbTaThl MpOMEKYTOUHOM aTTECTAIIMK 3aBUCIT U YUYUTHIBAIOT PE3YIbTAThl TEKYIIETO
KOHTpOJIsA (pe3ysbTaT cayu KOJUIOKBUYMa). KOJTOKBHYM ITPOBOAMTCS 1O OJHOMY M3 BApUAHTOB
KUJKOCTHOHN Xpomarorpaduu (MOHOOOMEHHOI ), KOTOPBIN MCKITIOYAETCsI M3 BOIIPOCOB dK3aMEHA.
Crynenty mnpemioxeHo 4 3amanus (3 3agaHus TEOPETHYECKOro Xapaktepa M 1 pacuérHas
3ama4a). MakcuManbHOE KOJIMYeCTBO OaIIoB 3a 4 3amanwus — 40.

[Tpumepsl TeOpeTUYECKUX BOIIPOCOB M PACUETHBIX 3a7a4 /Ul TEKYIIero KOHTPOJIS:

1. OrmeHuTe BO3MOXKHOCTH HOHOOOMeHHOro pasaeneHuss uwonoB Mg(Il) u Cu(ll) nHa
karnoHooOMennuke KV-2-8, H™-¢. Kakue mapameTpsl [jisl 3TOr0 CleIyeT ONpeaenTh?
Kak mpoBecTH TepMOIMHAMHYECKYIO OILIEHKY IpoIiecca MOHOOOMEHHOTO pa3eiCHHS?
Harmmmure peaknuu nonHoro oomena (10 6.)

2. V3BecTHO, YTO CKOPOCTh HMOHHOTO OOMEHA 3aBUCHUT OT CKOPOCTH I€PEMEIINBAHHUS
pactBopa. IIpu3HakoM Kakoil NUMHUTHpYIOIIEH cTaauu dTo sBigerca’ BoiBegute
OCHOBHOC YpaBHCHHE IpPU JAHHOM KHHETHYCCKOM MEXaHU3ME IIpollecca HOHHOTO
oOMeHa. YKaxkuTe Bce MPU3HAKHU TaHHOTO BUa kKuHeTuku (14 6.)

3. Vkaxwure QU3UKO-XUMUIECKOE CBONCTBO 3EPHUCTHIX HOHOOOMEHHUKOB, OIPEACISIONIee
UX KuHeTHueckue cBoiictBa. Kakum meronom ero omnpenensator? Cyrb meroauku? (6 0.)

4. Kakyio HaBecKy kaTnoHuTta B H*-(opme cremyer B3aTh, uT06bI copbupoBath Fe® u3 5 1
pactBopa FeCls ¢ monspHoii konnenTpamueii c(Fe*") = 0,05 mons/n? IlonHas oOMeHHas
€MKOCTb KaTHOHHUTA 3,6 MMouib/T. Hanumure peakuuto noHHoro oomena. (10 6.)

Hwuxe npuBoauTCs 1IKana mepeBoja CyMMbI 0aioB 3a TEKYIIUil KOHTPOJb U DK3aMEH B
OLICHKH:

KonuuecTso Oanos YpoBeHb chOPMHUPOBAHHOCTH KOMIETEHIIMH Onenka

72-80 GaiioB Komnetenmuu chopMUpoBaHbI OTHOCTHIO OTJIUYHO

60 — 71 6anmoB Kowmnerennmu chopMupoBaHbl YaCTUIHO XOPOIIIOo

48 — 59 6aoB Komnerennuu chopmupoBansl hparMeHTapHO YIIOBIIETBOPHT.

Menee 48 6anoB Komnerennyu He copMUPOBaHbI, PEKOMEHYETCST | HEYIOBICTBOPHT.
MTOBTOPHOE OCBOEHHUE JHCLUIINHBI

11. YueOHO-MeTOOANYECKOE O0ecIeueHne

a) DNEeKTPOHHBIA YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=28549

0) OlleHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTECTAllUM I10
JUCLUTIIINHE.

B) [lnan cemuHapckux u 1abopaTOPHBIX 3aHATUH 110 AUCHUIIIMHE.

r) Meronndeckue yka3aHus Mo MPOBEACHUIO JIAOOPAaTOPHBIX paboT.

1) MeTtonudeckue yka3aHus 10 OpraHU3alud CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

12. Ilepeyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTEpaTypa:



— CrruéB C. H. BwicokoaddexTtuBHas XUIKOCTHasE Xxpomatorpadus, 1-e mepepad. —
CIIO. : Jlans, 2013. — 255 c.

— CrrueB K. C. IlpakTtuueckoe pyKOBOACTBO IO KHJIKOCTHOH Xxpomarorpadguu. — M. :
Texnocdepa, 2010. — 270 c.

— KonroxoB B. KO. Xpomarorpadus. — CII6. : Jlans, 2021. — 221 c.

—JlpyroB  10. C. Ta3oxpomarorpaduueckuii aHalu3 3arpsS3HCHHOTO BO3ayXa:
npaktuaeckoe pykooxactso / HO. C. pyros, A. A. Pogun. — M. : BUHOM, JlaGopaTtopus
3Hanui, 2015. — 531 c.

— Burameprayz M. C., I'onebept K. A. Breaenue B razoByro xpomarorpaduro. — M. :
Xumus, 1990. — 352 c.

0) IOTIOJHUTEIbHAS JTUTEPATypa:

— pyroB 1O. C. Dkcmpecc-ananu3 skonormdeckux mpod / 0. C. Ipyros, A. T.
MypasbeB, A. A. Ponun. — M. : BUHOM, 2010. — 424 c.

— CrrueB C. H. BeicokoaddhekTuBHAS )KUAKOCTHASL XpoMaTorpadus: aHaTUTHKA,
dbuznueckas XuMHusl, pacro3HaBaHue MHOrokoMrnoHeHTHBIX cucteM / C. H. Crpiues,
B. A. I'aBpwimna. — CII6. : Jlans, 2021. — 256 c.
URL.: https://e.lanbook.com/book/168493.
URL.: https://e.lanbook.com/img/cover/book/168493.jpg

— Hpyros 0. C. AHanu3 3arps;3HEHHON MOYBHI M OMACHBIX OTXOOB: IPAKTUYECKOE
pykoBozacteo / FO. C. JIpyros, A. A. Ponun. — M. : Jlaboparopus 3uanuii, 2020. — 472 c.
URL.: https://e.lanbook.com/book/135483.
URL.: https://e.lanbook.com/img/cover/book/135483.jpg

— békkep 0. Xpomartorpadus. IHcTpyMeHTanbHAasi aHATUTHKA: METOJIbI XpoMaTorpaduu
¥ KanuisspHoro annekTpodopesa / FO. békkep; mep. ¢ Hem. B. C. Kypogoii; mox pen. A. A.
Kypranosa. — M. : Texnocdepa, 2009. — 470 c.

B) pecypchl cetu HTepHeT:

— OTKPBITBIC OHHafIH-KprI)I

— Cazes J., Scott R.P. Chromatography theory. New York 2002
https://rushim.ru/books/chromatographia/chromatography-theory.djvu

— MeTO,[[BI COBCPHICHCTBOBAHUSA XpOMaTOFpa(bI/I‘IeCKI/IX CHUCTEM U MCXAaHU3MbI
ynepxxuBanus B BOXX [Onextponnslit pecypce |: monorpagus / Cerues C. H.
/http://sun.tsu.ru/limit/2016/000393667/000393667.djvu

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTUA

a) JIMOCH3UOHHOC U CB060I[HO pacnpocCcTpaHiaCMOC IMMPOrpaMmMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BrirodaeT 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);

— my0aMyHO AOCTYyIHBIE oOnaunble TexHonoruu (Google Docs, SIlnnekc auck u T.1.).

6) I/IH(I)OpMaI_II/IOHHBIC CIIPaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJior Hayunoi O6ubaoTeKku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAas O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/



https://e.lanbook.com/img/cover/book/168493.jpg
https://e.lanbook.com/img/cover/book/135483.jpg
https://rushim.ru/books/chromatographia/chromatography-theory.djvu
https://rushim.ru/books/chromatographia/chromatography-theory.djvu
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. MaTepua/jbHO-TEXHHYECKOe 0O0ecreyeHue

Aynutopuu AJis NPOBEASHUS 3aHATHH JIEKIIMOHHOTO TUTIA.

AynuTopuH IS TPOBEACHUS JIa0OPAaTOPHBIX paboT, WHAMBHUIYAIbHBIX W TPYIIOBBIX
KOHCYJIbTAIIMH, TEKYILIEro KOHTPOJIS U MPOMEKYTOUHOMN aTTeCTaluu.

[Tomenienust U1 cCaMOCTOSITENNFHONW pabOThI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOU U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JIaGopaTopuu OCHAIIEHb! BBITSKHBIME HIKapaMHu U HEOOXOIMMBIM 000PYIOBaHUEM:
Wonnsriit xpomarorpad ICS 5000 (Dionex).

KunkoctHeiit XxpomaTorpad «MuIIxpom».

I"azoBblit xpomarorpad . ...

pH-meTp-mmmmuBoasT™MeTp pH-121, PP-15.

AHAJIUTUYECKHUE BECHI.

Crnexrpodoromerp Specol, CD-56.

CymwibHBIH mIKad, TEPMOCTAT, BCTPSIXUBATEIb.

Aymuropun 000pYAOBaHBI ISl MIPOBEACHUS 3aHATUN JICKIIMOHHOTO THIA W TPYIIIOBBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOM aTTecTalluu B CMeIaHHOM (dopMare
(«AKTPY»).

Nogok~owdE

15. Uudopmanusi o pazpadboTunkax

CkBopuoBa Jlunus HukomaeBHa, KaHA. XMM. HayK, JIOICHT, Kadeapa aHATUTHYECKOU
xumun HanmonanbHOro uccinenoBarenbckoro TOMCKOro rocynapCTBEHHOIO YHUBEPCHUTETA,
JIOLICHT.



