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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HessiMu 0cBOEHMS TUCHMILIMHBI «XpoMaTorpagus» sABJISIOTCS:

- dopMupoBaHHE Yy  MAarbucTpaHTOB  IIEJIOCTHOTO  IPEJCTaBICHHS O
XpoMaTorpaduyeckux METOAaX aHajdu3a; O3HAKOMIJIEHHE C COBPEMEHHBIM COCTOSIHHEM
METOA0B XpoMaTorpapuu;

- dbopmMHupoBaHHWE 3HAHUH I PALMOHAIBHOTO IMOJIXOAAa K HCIOIb30BAHUIO

XpOMaTOFpa(bI/II/I B aHAJIM3€ XUMHWYCCKUX COC,Z[HHCHI/Iﬁ.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICI_II/IHHI/IHB. ((XpOMaTOFpa(bI/ISI» OTHOCHUTCA K AUCHUIIIIMHAM II0 BBI60py; HU3Yy4dacTCs

BO 2 CEMCCTPE; ABJIACTCA aHBTepHaTHBHOﬁ JUCHUITINHE ((A,I[COp6I_II/I$I H ITOBCPXHOCTHBIC
SABJICHUS).

OcHoBoM Al €€ OCBOCHUSA SBJIAIOTCA 3HAHWA, YMCHHA W HABBIKH, IIOJIYYaC€MbIC B

nponecce Mn3ydCHUA 0a30BBIX JUCHUILIMH: «HeopraHI/IquKaﬂ XUMUA», «Opl"aHI/I‘leCKaH

XUMUA», «AHamuTHYECKas XHUMMUA, «Duznyeckas XUMUSA», «DU3NYECKHEe METOObI

HCCIeIOBaHU», «Du3uKay, «MaTremMaTHuKa.

Taommma 2.1.

CBs13p AUCHUILINHBI «XpoMaTorpagus» ¢ NpeAllecTBYIOIMMMH THCHUIIMHAMA U
CPOKH MX U3yYeHUs!

Kon JIMCUMIUIMHBL, TPEAIIECTBYIOIINE IUCLUILINHE Cemectp
JCLTUTIITHBI «Xpomarorpadusi»
b1.B.03 Cratuctudeckass TEpMOAMHAMMKA KOHJIEHCHUPOBAHHBIX 1
CUCTEM
b1.B.05 TepMoarHaMuKa U MOJEKYJISAPHO-KUHETUYECKAs TEOPHUS 1
HEOOpaTUMBIX MTPOLIECCOB
b1.B./IB.03.01 |OcHoBHBIE METOABI XUMHYECKOTO aHATIH3a 1




Taomauna 2.2.

CBsi3pb JUCHUILTHHBI «XpoMaTorpadusi» ¢ NOCJAeAYIOINHUMH JHCHUIUIMHAMM H
CPOKH UX H3YyYeHUs!

Kon JucuMniunueel, cleayroume 3a  JUCUHUIUIMHON Cemectp
JUCIIATLIHBI «Xpomarorpadusi»
b1.0.04 Xumuyeckass JMHAMUKa BJEMEHTapHBIX IPOIIECCOB, 3
KaTaJus.
b1.B.01 CoBpeMeHHbIe TPOOIeMbI PU3NUECKON XUMUHU 3
b1.B.ZIB.04.01 |Xumuueckas KHHETHMKAa M MEXaHU3Mbl XUMHUYECKUX 3
peakuuii

B pe3yiabTaTe OCBOCHUA TUCHUIVIMHBI MATUCTPAHT H0JIKCH

3HaTh:
- METOAbI XpOMaTOFpa(l)I/I‘IGCKOFO adHAJIN3a M KAaK HUX MOXHO HpI/IMCHﬂTB B
3aBUCHMMOCTH OT IIOCTABJIEHHON aHAJIMTHYECKOM 3a/1a4H;
- OCHOBHBIE ITOHSATHS U 3aKOHBI, JIEKAIHE B OCHOBE aHAIMTHYECKON XUMHU;
- OCHOBHBIC JIMTEPATypHbIE HWCTOYHUKH W  CIPABOYHYKO JIUTEpPATypy IO
XpoMaTorpaguueckuM MeToIaM aHaIu3a.

- METOJbl pa3fiefieHus] BEIIeCTB (XMMHUYECKHe, Xpomarorpaduueckue,
HKCTPAKI[MOHHBIE);
- OCHOBHBIE JINTEPATYpPHbIE HCTOYHUKH, CIPABOYHYIO JIUTEPATypy IO
AHAJIMTHYECKOMN
XUMHH.

YmMmeTh:

- BBIOMpATh ONTUMAJIbHBIN METOJI KAUECTBEHHOI'O M KOJIMYECTBEHHOT'O aHAJIN3a BEIlECTBA;

- MPOBOJUTH J1A0OPATOPHBIE OMBITHI, OOBSACHATH CYyTh KOHKPETHBIX PEaKIUi U UX
aHanmuTHYeckre 3P PeKThl, 0HGOPMIIATh OTYETHYIO JOKYMEHTALUIO 10 SKCIIEPUMEHTAIbHBIM
JAHHBIM.

Baaners:

- TEXHUKOW XMMHYECKHUX dKCIIEPUMEHTOB, IPOBEICHUS TPOOUPOUHBIX PEAKIINil, HABBIKAMU
paboThI ¢ XMMUYECKOH MOCYA0H U MPOCTEUIIMMU TPUOOpaMHu;

- IPOCTEHIIMMH ONEPALUSIMHU MTPU BBITOJHEHUHN KaU€CTBEHHOTO M KOJIMYECTBEHHOTO
aHaJIN3a BEIECTB;



- HaBBIKAMU 10 MPOBEJICHUIO CUCTEMAaTHYE€CKOT0 aHAJIN3a HEU3BECTHOTO COECIUHEHNS,
- METOJIaMHU CTaTUCTUYECKON 00pabOTKU IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIUITJIMHBI

[Iponiecc wu3y4yeHMs] AMCLUIUIMHBI HampaBlieH Ha (OPMHPOBAHUE DSJIEMEHTOB
cinenyromux komnereHuuid B coorBercTBUM ¢ OPI'OC BO u OIIOII BO no panHomy

HaIpaBJICHUIO ITOATOTOBKHU:

a) ynuBepcaabHbIX (YK) - YK-6
0) mnpodeccuonanabubix (IIK) - IMK-3
Tabauna 3.1.

Matpuua cBsi3u KoMineTeHuuii, popmMupyeMbIX HA OCHOBE U3y4YeHUS] TUCIUILTHHBI
«Xpomatorpadusi», ¢ BpeMeHHbIMH 3TANIAMH OCBOEHHS €€ COAePKAHUSA

Kongr Komnerenmus Cemectp
KOMITETCHIINI U3Y4YCHUS
(@rocC)

YK-6 CrocobeH  ompenensiTh W peaqu30BbIBaTh  MPHOPUTETHI |2

COOCTBEHHOM JEATETLHOCTH U CIOCOOBI €€ COBEPIIECHCTBOBA-HHUS
Ha OCHOBE CaAMOOIICHKHU

I1K-3 CriocobeH Ha OCHOBE KpUTHUYECKOro aHaiu3a pesynbratoB HUP u 2
HUOKP  onenuBaTh  NEpPCHEKTHUBBI  UX  MPAKTHYECKOIO
OPUMEHEHHs M TPOJNOJKEHUs paboThl BHIOpaHHOM oOmacTH
XMUMHH, XUMHUECKOW TEXHOJIOTHH WJIM CMEKHBIX C XMMHUEH HayKax

4. OFBEM JINCIUTIJIMHBI U BUJIbl YYEBHOM PABOThHI

Taoauna 4.1.
Buj yueoHoii padoThl Bcero 2
4acoB cemecTp
OO01mast TpyA0eMKOCTh JTUCIIATLTHHBI 108 108




AyIUTOpHBIC 3aHATHUS 68 68
Jlexuun 34 34
[Tpaktuueckue 3ausatus (I13) 34 34
CamocrosrenbHas padora cryaearoB (CPC) 40 40

5. COAEP)KAHUE JUCLUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3BJIEJIAM) C YKA3AHHUEM OTBEJIEHHOI'O HA HHX KOJIMYECTBA
AKAJJEMHUYECKUX WX ACTPOHOMMNYECKHNX YACOB U BUJIOB YUYEBHbBIX
3AHATUUA

Taoauua 5.1.
CTpyKTypa u coep:KkaHue THCHUTITHHBI

n/un | Pasnen nucruniinHel Buner yue6Hoii paboThI (dac) dopmbl
KOHTPOJIS
Jlexuun | JIabo- | Camoc-
3 parop- | TosiTe-
3) HBIC JBHBIC
2 paboThl | paboThHI
S
1. OcHoBHBIE TIOHATHS | | 2 4 4 4
OIIpEICIICHUS
2 TeopeTnueckue  OCHOBBI | 2 6 6 8 Ompoc
xpomarorpadun
3 I"a3oBas xpomatorpapust | 2 6 6 8 Komioksuym
4 KunkoctHas Xpomaro- | 2 6 6 8 Omnpoc
rpadus
5 Cepxkpurnueckas ¢uro- | 2 6 6 6 KomtoxkBuym
uaHast XxpoMaTtorpadus
6. DJexTpocenapauoHHbIe 2 6 6 6
METO/TBI
HTroro: 34 34 40
Tabamua 5.2.
Konkperuszanusi pe3yJbTaToB 0CBOEHHS THCIHUTLIUHBI
Kon HaunmeHoBanue Nuauxarop B pesyJjbTare 0CBOCHHH
KOMIle| KOMIETeHIHH AOCTHKEHU S AUCHUTLTHHBI o0yuyarouuiics
TeHIH KOMIETEeHI[HH JOJIZKEH :
"




YHuBepcanabhbie komneTeHunu (YK) U nHIAMKATOPBHI MX JOCTHKEHUS:

YK-6.

Cnocol0en omnpeaeasitb
peajn30BbIBATH
NPUOPHUTETHI
COOCTBEHHOM
JEATEJHLHOCTH U CIIOCOOBI
ee COBepPUIEHCTBOBA-HUS
HA OCHOBE CAMOOIIEHKH

VK-6.1 OueHuBaer cBoOH|
peCypchl U WX TIPEIeIbl
(JIMYHOCTHBIE,
CUTYyaTUBHEIE,
BPEMCHHBIC), ONITHMAJILHO
UX  HUCIONB3YeT  JUIs]
YCIICIITHOTO  BBITIOJTHCHHS
MOPYYECHHOTO 3a1aHHUS,

3HATH. CBOH
0COOEHHOCTH U PECYPCHI
'YMeTb: aJleKBaTHO OI[EHMBATHL CBOH
CITOCOOHOCTH U BO3MOYKHOCTH C

JIMYHOCTHBIC

COOTBETCTBUEM KOHKPETHOU
CUTYyallu
Baagers: HaBBbIKaMH|

CaMOJHAarHOCTUKH
VIMYHOCTHBIX KOMMYHUKATUBHBIX

YYETOM HAKOIICHHOTO
OIIbITa
npodeccnoHanbHOM
JeSIT-IIbHOCTH
JTMHAMUYIHO
NU3MCHAIOIINXCS

TpeOoBaHUI pBIHKA

CIIOCOOHOCTEH B JICIIOBOM|
B3aUMOJICHCTBUH
VK-6.2 3HaTh: CIOCO0B]
Onpenensier TPHOPUTETHICAMOCOBEPIIICHCTBOBAHUS
npodeccnoHaIbHOTO CBOCH JEATEIILHOCTH C YUETOM CBOUX
pocTta u CIIOCOOBINTUIHOCTHBIX, JICJIOBBIX,
COBEPIICHCTBOBAHUS KOMMYHHUKATHBHBIX
COOCTBEHHOM KAueCTB.
eI TEIbHOCTH YMeTb: oOmpenensitb HPUOPUTETHI
IMTMYHOCT-HOTO U PO(ECCUOHATIBHOTO
pocra.
Biagerb: nmpueMaMu LieJICTOJaraHusy
17§
[JIAaHUPOBAHUS cBOEH|
npodeccuoHaIbHOM
VK-6.3 3HaTh: BO3MOXHBIE  BApPUAHTHI
BricTpanBaer THOKYIO | pelICHUS TUITUYHBIX 33]1a4.
po-(heCcCUOHATBLHYIO YmeTn: HCIIONIb30BATH
TPACKTO-PHIO, WHCTPYMEHTHI HETPEPBIBHOTO
HCIIONB3YS UHCTp- | camooOpa3oBaHUs.
YMEHTHI Biaanern: METOANKAMU
HEMPEPBIBHOTO CaMOpa3BUTHUS U CaMO0OOpa30BaHUs
oOpa3oBaHus, c

Tpyna

Ipodeccnonanbubie komnereHuuu (1K) u vHAMKATOPBI UX JOCTHIKEHHU S




IIK-3 | Cnocoben  Ha  ocHoBe[lIK-3-1. 3HaTh: OPUHLMIBI  paboThl  HA
KPUTUYECKOTO aHanu3aCucTeMaTu3upyer COBPEMEHHOUN Hay4yHOU ammaparype mpu
pe3yJIbTaTOB HHP upHbOpMaIHIO, [IPOBEJICHUHN HAYYHBIX UCCIICTOBAHUM.
HUOKP OLICHUBATHIOJIYYCH-HYI0O B XOoJeYMeTh: palOoTaTh Ha COBPEMEHHOH
MEePCIIEKTUBBI uxHUP u  HUOKP,nayuyHoil anmapaType Nnpu MNpo-BeACHUU
IIPaKTUYECKOI O QHATM3UPYET €€  HMHAyYHBIX  HCCIEAOBAaHUN, BBIOMPATH
[IPUMEHEHUS H|CONIOCTAaBIISIET ccpencTpa H3MepeHuil, METOJTUKY]
MIPOJIOJKEHUS paboThITHTEpaTyPHBIMU aHaIN3a, OILICHUBATH YPOBEHb,
BBIOpaHHOM o0acTUjTaHHBIMHU. 3arpsi3HEHUI; aHAJIM3UPOBATH|
XHUMHH, xumuueckot[1K-3.2.  OmnpenenseTCOBPEMEHHBIE MAaTE€pPHANIbl U CPEACTBA
TEXHOJIOTUU WJIM CMEXKHBIX[BO-3MOKHEIE peructpauuu  UHQOpPMAIMK;  JAeTaTh
C XMMHEHN HayKax HATIPaBIICHUS BEIOOp  CpeACTB M MaTepualoB

pa3BUTHS  pabOT  HUPETUCTPALMU uHbopMaIuu npu
MepCHeK-TUBbBI MPOBEACHUU HAYYHBIX UCCIIECOBAaHUM.
MPAKTUIECKOTO Buagern: HaBbIKaMU BbIOODA
MPUMEHEHUS ONTUMAJIBHOTO METOJa MCCIIEI0BaHUs
MOJTy4YEHHBIX (hYHKITMOHATIbHBIX MaTepuasoB B
[pE3yJIbTaTOB 3aBUCUMOCTH OT o0ObeMa U ILenel
MCCJIE/IOBAHUS TUTSt penieHus
MOCTAaBJICHHBIX 3a7ad Ha OCHOBaHUU
QHalIM3a WU COIIOCTaBJICHUSA  BCEU
COBOKYITHOCTH UMEIOIIUXCS JTaHHBIX

Conep:xaHue THCHUILTUHBI

1. OcHOBHBIE MOHATHS U ONPeaeTeHus!

CymHocts  Xpomarorpaduyeckoro  Merojga. Vcropus ero  BO3HUKHOBEHUS.
CoBpeMeHHOE COCTOSTHHE METO/Ia M 00J1acT MPUMEHEHUs, 3HAYeHHE U MECTO CPEIN JAPYTHX
AQHAJTUTMYECKUX METOJNOB. PexuM Xxpomarorpaguueckux MpoueccoB: (pOHTAIBHBINH,
BBITECHUTEIbHBIN, dSMoeHTHBIH. Kiaccudukamms xpomarorpa@uuecKux METOJIOB IO
arperaTHOMy COCTOSIHMIO (a3, MEXaHU3MY B3auMOJIEHCTBUSA copOaT-COPOEHT, MPUMEHIEMOM
TEXHHUKE, CII0CO0Y OTHOCUTETHLHOTO TIepeMeIIeHus ¢as3.

2. TeopeTn4yeckne 0OCHOBbI XpoMaTorpapuu

OcCHOBHBIE ~ XapaKTepUCTHKH  Xpomarorpaduueckoro  mpouecca.  Koadduuuenr
pacnpenenenus. Y nep>kuBaeMblii 00beM U Bpemst yaepxkuBaHus. Koadduunent emxoctu.
Koadduunent ynepxupanus, ero ¢puznyeckuii cMmpici. CeneKTuBHOCTh U 3(hPeKTUBHOCTD
xpomarorpaduueckoro pazaenenus. Koagdunuent paznenenus. Paspemenue.

Teopust paBHOBecHOI xpomarorpaduu. CBs3b CKOPOCTH NEpEMEICHHS BEIIECTBA BI0JIb
CJIOS HEMOJBIKHON ¢a3pl ¢ KOdDHUIMEHTOM pachpeneseHus W H30TepMOil  CopOIuu.
3aBUCUMOCTH (OPMBI XpOMATOTpapHUUECKOro MUKa OT BUJIa U30TEPMbI COPOLIUU.

Pa3mbIBanue xpomarorpaduyeckoil 30HbI U ero ¢pusnueckre npuuuHbl. HepaBHOBecHas
xpomarorpadus. OCHOBbI KOHIEMNIMU TEOPETUYECKUX TapesiOK, CBsI3b C MPOTUBOTOYHBIM
pacnpeneneHueM. Yuciao TeOpeTHUECKHUX TapeloK U A(P(EeKTUBHOCTh KOJOHKH. [loHsATne
BOTT. HegocraTky KOHUENIMY TEOPETUIECKUX TapEIIOK.

Kunernyeckue teopun xpomarorpaduu. DakTopsl, BIUSIOLUME Ha pa3MbIBaHUE 30H
(BuxpeBass auddy3usa, MoaekyasapHas aAuddy3us, CONpOTHBIECHHE Maccolepeaayd B
MOJIBKHOM M HenmoJABWXKHOM (a3zax). 3aBucumocts BOTT oT ckopocTu motoka. YpaBHEHUE
Ban-Jleemrepa.  IlpunumnuanbHas  cxema  xpomartorpada. Bribop — mapamerpos



xpomatorpaduueckoro onpenenenus. Uneatudukaius BemecTB. KoMMuecKTBEHHBIN aHAN3.
N3mepenne miomaneid U BBICOT NMUKOB. MeTOJbl BHYTPEHHETO M BHENIHErO CTaHIApTOB.
Hcrounnku ommbOK, BOCIPOU3BOIUMOCTh U3MEPEHUH.
3. I'a3oBasi xpomaTorpadus
[Mpunnun merona. TeopeTnueckue oCHOBBI MeTo1a. Omnpenensiemble BemecTBa. OCHOBHBIC
aHAJINTUUECKHUE XapaKTePUCTUKH. ["a30-agpcopOuroHHas Hu ra30-KHJIKOCTHas
xpomatorpadus.

Annapatypa s ra3oBoil  xpomarorpaguu. Xpomarorpaduyeckue  KOJOHKH,
TEpPMOCTaThl, AeTeKTOphl. Kiaccudukanus NETEeKTOPOB M MX BaXHEUIIHME XapaKTEPUCTHKH
(IMHEWHOCTh, YYBCTBUTEIIBHOCTh, OTHOIIEHUE CHUTHAI/IIYM, Ipeaen OOHapyKeHHs).
IIporpammupoBaHue TeMIepaTypsl.

['a3bl-HOCHUTENM, QAACOPOEHTHI M  HEMOJIBMXHbIE (pa3bl, TpeOOBaHUS K HUM.
MopaudunupoBanue HOCHTEJIEH. Peakunonnas ra3oBast xpomaTtorpadusi.
BeicokoaddexTruBHas kanmuisipHas xpomarorpadus. [Ipumepsl npuMeHeHuUs.

KavecTBennslii raso-xpomartorpapuueckuid ananus. MpeHtudukanus BemiecTs Ha
OCHOBE BEJIMUYMHBI ynepkuBaHud. Meron TtectepoB. MHaekcel ynepxkusanus Kosaua.
VcTOYHMKM TOTPEIIHOCTEM IPU HMX OIpEAeIeHHMH. MeToauka KOJIMYECTBEHHOM TIa30BOH
xpomarorpadumu.

XpomaTo-Macc-criekTpoMerpusi. O61acTu NpUMEHEHHUS.

4. KuakocrHasi xpomartorpadus
[Tpuauun  Metona. OmnpeznenseMbple  BEIECTBA. AHAJIUTUYECKHE  XAPAKTEPUCTUKHU
COBpeMeHHOU BbIcokOd(dexTuBHO xpomarorpadpum (BDXKX). Amnmaparypa s
KHUJIKOCTHOH  Xpomarorpaduu. XKunkoctaele  xpomarorpadsl (KOJIOHOUHBIE,
kanuuisipHele). Hacocwl. BBoabl npo6. Kononku. Jlerekropsl u ux BbiOop. [loaroroska
pOoOKI.

Ancopounonnass xpomartorpagusi. OCHOBHBIE IMPEACTaBICHUS O MEXaHU3MeE
KHUJIKOCTHOM ancopOumonHoil xpomarorpapuu (OKAX): poiap XUMUM MOBEPXHOCTH
azcopOeHTa M MPUPOABI KUJIKON MOABMKHOU (a3pl. CHIIMKarenb, €ro CTpyKTypa U XUMHS
MOBEPXHOCTU. Moan(uIMpoBaHHbIE CHUJIMKAresd, MPUHIMIIBI UX TOJYYEHHUS M CBOMCTBA.
Oxkcupn amomunus u japyrue copoentol B JXXKAX. TpeboBanus k Hum. IlogBuxHas ¢aza
(9:110€HT) U TpeOoBaHMS K HEeW. DIIOUPYIOIIas CUila MOABUKHON (a3bl, FIIOOTPOIHBIE PSIbL.
Bnustaue mnpupoasl W cocTaBa OJIOCHTa Ha CEJIEKTUBHOCTH pazaeneHuss B JKAX.
M30KkpaTryeckoe U rpaiu€HTHOE AI0MpoBaHue. BinsHue TemnepaTypsl Ha JIIOMPOBaHUE.

HopmanbsHo-azoBas JKAX Ha cunukarene. Mojenu yaepKMBaHUST M THIIBI
B3aUMOJIeficTBUA copOaTa ¢ MOBEPXHOCTbIO copOeHTa. Ponb Boabl. O6siacTy NmpUMEHEHHUs
HOpMasbHO-(ha3zoBoil KAX.

OOpaxxeHHo-¢a3oBass ~ xpomarorpaguss Ha  MOJUQUIMPOBAHHBIX  COpOEHTax.
Mexanusmsbl yaep:xuaHus. ConbBooOHas Teopus yAepKUBaHUSA. BiusHHE CTPYKTYpbI
copbaToB Ha yJepKMBaHHWE (AMUIOJIBHBIH MOMEHT, MOJSAPU3YEMOCTb, OOBEMBI MOJIEKYII,
wionaab ruApopoOHON MOBEPXHOCTH). BiusHUE COOTHOLIEHMS MOJSAPHBIX U HEMOJISPHBIX
IpyNI, BHYTPUMOJIEKYJISIDHBIX CBSI36M W pacHpelesieHus DSJIEKTPOHHOM IIJIOTHOCTH B
MOJIEKyJIax copOaTa Ha uXx yaepkuBanue. [I[pumenenne oopamenno-dazoroit BOXKX.

HNonoodomennasi xpomarorpapus. Cymuocts Merosna. OCHOBHBIE NPEACTABICHUS O
MexaHu3Me HuOHHOro oomeHa. HMonooOMmeHHoe paBHOBecue. KoHcTaHTa paBHOBecwus,
CENIEKTUBHOCTh, (akTop pazaeneHus. Psaapl cenexktuBHOCTH. KuHeTMka MOHHOrO OoOMeEHa.
HNonubIii 0OMeH B HEBOJHBIX U CMEIIAHHBIX CPEIax.

Heopranmueckue W  opraHmdeckue HOHOOOMEHHUKH, HX  Kiaccu(uKanus.
KommiekcooOpasyromue copOeHThl. DU3NKO-XMMHUYECKHE CBOHWCTBA HOHOOOMEHHHMKOB



(oOMeHHast €MKOCTb, HaOyXaHUe, TEpMUYECKas W pPEaKIMOHHAs ycTOHumBOCTh). CHHTE3
MOHOOOMEHHUKOB.

Hounnselii oOMeH B konoHkax. Ilpumenenue B ananmmse. Omnpenenenue oOmiel coneBoi
KOHIEHTpPAllUU, KOHIICHTPUPOBAHHWE MHUKpONpUMEcel U3 pa30aBICHHBIX PACTBOPOB.
Paznenenue s1eMeHTOB ¢ OIM3KUMH XUMUYECKHMMH CBOMCTBAMH U @MHUHOKHUCIIOT.

Honnasi xpomartorpadgmusi. OcHoBbl woHHON Xpomarorpadhum (MX). CopOeHTsI,
TpeboBanusi k HuM. CuHTe3 copOeHTOB. BwIOOp COpOEHTOB, pa3Mep 4YacTHIl, MaTpPHIIA,
dbyHKIIMOHAIbHBIE TpyNnbl. BpeMs ynepxkuBaHusi HOHA, €ro CBA3b C KoddduineHtom
CCJICKTHBHOCTH, OOMEHHOH €MKOCThI0, o00beMoM copOeHTa. OmioeHThl. CoctaB U
amoupytomas crnocoOHocTh. Binusnue pH M KOHIEHTpamuu 5JI0€HTa Ha YAEpKUBaHUE
uoHOB. Ammaparypa g WX, cmocoObl AeTeKTupoBaHHs. J[ByXKOJIOHOYHAs W
OJIHOKOJIOHOYHAsI MOHHas XxpomaTorpadus. YciaoBusl OINpelneieHHs] aHHOHOB M KAaTHOHOB.
IIpumeps! npumenenus X B aHanuse cmecell HEOPraHUYECKUX U OPraHUYECKUX aHUOHOB U
KaTHOHOB.

Hon-napuasa  xpomarorpagusa. Cymuocts Merona. HopmampHo-¢hazoBas u
oOpaiieHHO-(ha3oBasi HOH-TapHasi Xxpomarorpadus. [I[pumeHenre B aHanu3e OPraHUIECKUX U
HEOPraHUYECKUX COEAMHEHUN.

JKcK/II03MOHHAsE xpomaTtorpapus. CymHocth MeTofga. OCOOEHHOCTH MeXaHHU3Ma
yAepKUBaHUsS MoJieKy. O0s1acT MpUMEHEHUS.

Jlurannodmennas xpomarorpagus. CymHocTh MeTroaa. CopOeHTh W MOABUKHbBIC
¢a3bl 1715 pa3/ie’eHusl aMUHOB U aMUHOKHUCIIOT.

AKnakocTb-KMIAKOCTHAsA (pacnpeaenuTeabHas) xpomarorpagus. OCHOBBI METOMA.
Koadduuumenr pacnpenenenus, (akropbl, BIMsAOUIME HA €ro BenuunHy. Hocwurenw,
noJBWKHBIE ¢a3bl, TpeboBanus Kk HUM. [logBuxubie (a3el. [IpoTuBOoTOUHAsS XpoMaTorpadusi.
IIpumepsl IpUMEHEHHS.

ToukociioliHass U OymaxHasa xpomartorpadus.TeopeTuyeckiie OCHOBBI METOJIOB.
Benmmumaa Ry, ee cBsi3b ¢ kKoddduUIMEHTOM pacmpeieieHus. MeToapl ONpeAciieHUus] TON
BennunHbl. DakTopsl Ha Hee Bhustonme. bymara st xpomarorpaduu, IOI0OKKH, COPOSHTHI
Ui ToHKOCToHON xpomarorpaduu (TCX). PactBoputenu mais OyMakHOW M TOHKOCIOWHOM
xpomarorpaduu.

TexHuka TMONY4YeHHs XpoMaTorpamMM: BOCXOJAIIAsl, HHUCXOAAIIAs, OJHOMEpHas,
JBYMEpHass W KpyroBas. OjekTpodopernueckas OymakHas xpomarorpagus. Merojsl
KaueCTBEHHOI0 M KOJWYECTBEHHOTO aHanmm3a. BeicokoaddexruBnas TCX. O6mnactu
MIPUMEHEHUS.

5. Cepxkpurnueckasi Gpuiouanas xpomarorpagus
CymHocth MeTtona. CBepXKkpuTHUecKue (IIIOUIbI, OCHOBHBIE UX CBOMCTBA (IUIOTHOCTD,
BA3KOCTh, KOd(pduuueHt nuddy3un). Komonku, obrmactu mnpumeHeHus. CpaBHeHHE
MeTo10B BOXKX, ra30Boii U CBEpXKpUTHUECKOH (UIOMIHOM XpoMaTorpaduu.

6. DaekTpocenapauuoOHHbIE METObI
OcHOBHBIE TPUHLMIIBI 3JEKTPOCENapalMOHHBIX pa3jeneHuid. BapuanTtsl MeTOn0B:
KallWIISIPHBIA 30HHBIN 271eKTpodopes, KanmIspHbId n30Taxodopes, KanuUISIpHbINA Teilb-
anexTpodopes, KA PHOE M309JIEKTPOPOKYCHPOBAHHE, MU pHAS
AJIEKTPOKUHETHYECKast XpoMaTorpadus U KanuusipHas aiekTpoxpomarorpadus. Puzuko-
XUMHYECKHE OCHOBBI. Amnmnaparypa. Jlerektopsl. Monudunuposanue kanmispa. O6nactu
IIPUMEHEHHS.



6. ObPA3OBATEJIBHBIE TEXHOJIOT'MH

B mporuiecce 00yueHHs UCTIONB3YIOTCS TPaAULIMOHHBIE 00pPa30BaTEIbHBIE TEXHOIOTUI
(JIlexuu, ceMUHApHI, MPaKTUYECKUe paboThl) M aKTUBHBIC MHHOBAIIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHUM:

1. CeMmuHap B IUaIOTOBOM PEXHUME NMPUMEHSETCSI B OCHOBHOM IIPH 00CYKICHUN
BBICTYIUICHUH CTYACHTOB C JIOKJIagamu (pedeparamu)

2. ['pynmoBoii pa30op pe3yabTaToB KOHTPOJIBHBIX paboOT

3. Berpeun ¢ coTpymHUKaMH M pYKOBOAMTENSIMU MPOQUIBHBIX J1abopaTopuii u

OPEANPUATHIA - MOTEHIMAIBHBIMU pab0TOAATEISIMU BBIITYCKHUKOB.
B menom mpu uM3ydeHMHM Kypca aKTHBHBIC W HHTEPAKTHBHBIE (OPMBI IPOBEACHUS
3aHATHH cOoCTaBIAOT HE MeHee 30% ayAUTOPHBIX 3aHSITHH.

7. IIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYHEHUA  JJIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCSA MO JUCIHUATLIIMHE

7.1. IlepeuyeHb-y4eOHO-METOAUYECKOT0 o0ecrmedeHUsl st  O0y4YaOIIMXCHA 1O

JAUCHHUILIHHE:

1. OcnoBbl ananuTu4eckoit xumuu. B 2-x kH. /Tlog pen. F0.A. 3onoroa. M.: Beici.
mk., 2005.

2. Creickun EJI., Hmukcon JLb., bpayne E.B. Ilpaktuueckas Bbicokod(deKkTrBHAS
XKHIKOCTHAs Xpomarorpadust. M.: Xumust, 1986. 288 c.

3. AiisazoB b.B. OcHoBbI razoBoii xpomarorpaduu. M.: Beicias mkomna, 1977. 150 c.

JlexioHHBIE 3aHATUS NpoBoAsATca 1 pa3 B Henmenmo B obobeme 1 yaca m 1 yaca
MPAKTUYECKUX 3aHATHH BO 2-oM cemectpe. [locne okoHUaHUS M3Y4EHHUS KaXJ0H TeMbl

MarvuCTpaHThbI TPOXOJAAT TCCTUPOBAHUC, BBITIOJIHAIOT KOHTPOJIBHBIC pa6OTI>I.

7.2. Yka3aHus AJs 00y4ar0UUXCS M0 OCBOCHUIO THCIHUTLIUHBI
Taoéauna 7.1.

Coaep:xanue caMOCTOATETbHOI PadoTHI 00y4YaIOIMXCS

NoNe  |Temwi/sonpocei, evinocumbie Ha camocmosmenvroe uzy-Kor-6o |@opmel pabomot
n/n  |uenue uacog

1. OCHOBHBIC IIOHATUS U OIIPECACIICHUSA 4 CO6€CCI[0BE[HI/IC
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2. [Teopernueckue OCHOBHI XpoMaTorpadun 3 cobeceoBaHNE
3. ['a3oBast xpomaTorpadus 8 cobecegoBaHme
4. DKunkoctHas xpomato-rpadus 8 cobecegoBaHue
S. CepxkputHuecKas (Irro-uaHas XxpoMarorpadus 6 cobecenoBaHue
6. JJeKTpocenapaioHHbIe METOIbI 6 cobecesoBaHuE

8. OEHOYHBIE CPEJACTBA JJIA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU
U IIPOMEXYTOYHOM ATTECTAIIUA

BOl'lpOCbl ISl codeceT0BaHUA

- Xpomarorpaduueckue Metoisl aHanu3a. llpunnun merona. Knaccudukanus
Xpomarorpaduyeckux MeTo10B aHanu3a. [lpuemsl XxpoMaTorpadupoBaHHS.

- 'azoBas xpomatorpadus. CynHocTh METO1a, IPUMEHEHHE.
- KunkoctHas xpoMmartorpadusi, BeIcokod(hpekTUBHAS KUIKOCTHAS XpoMaTorpadusl.
CymHocTh MeTO1a, IPUMEHEHHE.

- PacnpenenurensHas xpomatorpadus. MonooOMenHast xpomatorpadus (MOHUTHI).

- Ancop6ronHas xpomarorpadus. CylnHocTs MeTo/1a, IPUMEHEHHE

- bymaxnas xpomarorpadus. MonekyaspHo-cuToBas xpomarorpadus. CyIHOCTb

METO/I0B.

- Ad¢unnas  (Omocnenuduyeckas) xpomarorpagus. CymHOCTH  MeETOJa,
IIPUMEHEHHE.

- Ilpumenenue xpomaTorpamueckoro MeTofa B COBPEMEHHBIX OHOJIOIMYECKHX
UCCIICIOBaHMSX.

Ilpumepnvie sapuanmaul mecmog
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1. BemecTBO nepexoguT U3 OHOM KUAKOCTH B IPYIYIO PH

1.TBepO-kuIKO(DA3HON IKCTPAKIIUU
2 JKUJIKO-KUIKO(DAa3HOM IKCTPAKITUU

3. agcopOuuu
4. cenapauuu

2. Pa3jesieHue BellecTB, P KOTOPOM OMoMAcCCAa BCILILIBAET HA NMOBEPXHOCTH

KYJIbTYPAJIbHOI 5KMIKOCTH

1. punbrpanus

2. hmoTarus

3. cenaparus

3. Kap6okcuMeTnmesiro/o3a - 3To

1. xKaTHOHUT

2. aHUOHUT

4. HonooOmennasi  xpomartorpadusi  fABJIAseTC  YACTHBIM  ClIyuyaeMm

xpomarorpaguu

1. GymaxcHO

2. INTaCTUHOYHOU

3. KOJIOHOYHOM

5. OcHOBOIOJIOKHUK XpomaTorpaguun

1. Ceenbepr
2. Uencen

3. IBer

Kpumepuu oyenku omeema cmyoenma npu 6bln0JHEHUU MECHMOBbIX 3A0AHUTL

Onenka

TpeOoBaHusi K 3HAHUAM

OTJIMYHO

OneHka «OTJIIMYHOY» BBICTABIIAETCS MarucTPaHTy, €CJIM OH TITyOOKO
U TPOYHO OCBOWJI TPOrpaMMHBI MaTepuall, HCUEpPIbIBAIOILE,
II0CJIEI0BATENNBHO, YETKO U JIOTUYECKH CTPOMHO €ro U3J1araeT, yMeeT
TECHO YBSA3BIBaTh TEOPHUIO C MPAKTUKOH, CBOOOIHO CHpPAaBISAETCS C
3aJjayaMy, BONpPOCAMU W JPYTMMHU BHJIaMU MPUMEHEHUs 3HAHHI,
IIPUYEM HE 3aTPYIHSETCS C OTBETOM IIPU BUJOU3MEHEHHMH 33JaHUM,
MPaBHJILHO OOOCHOBBIBAET MPUHSITOE PELICHHE.

XOpOIIO

OI_[CHKa «XOpOoUIO» BBICTABIIAACTCA MAruCTpaHTy, €CJIU OH TBEPAO
3HACT Marcpurall, rpaMOTHO M IIO CYIICCTBY H3JIara€t €ro, HE
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JIOIyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
IIPABWJIBHO INPUMEHSET TEOPETHUUECKHUE IOJIOKEHUS MPU pPEUICHUH
IPAaKTUYECKUX BONPOCOB M 334ay, BIAAEeT HEOOXOAUMBIMU
HABbIKAMU M IPUEMAMH UX BBINOJTHEHHUS.

OneHka «yJOBJIETBOPUTEIHHOY» BBICTABIISIETCSI MATHCTPAHTY, €CIIN
YIIOBJIETBOPUTEIHHO OH HMEET 3HaHUs TOJbKO OCHOBHOI'O XapakKTepa, HO HE YCBOMJI €ro
JeTaneii, JOMycKaeT HETOYHOCTH, HEIOCTaTOYHO IPAaBUIIbHBIC
(bOopMyYITMPOBKH, HApyIIECHHUsS JOTHYECKOW MOCIENOBATEIBHOCTH B
U3JI0KEHUH MPOTPaMMHOTO MaTepHaia, UCIIBITHIBACT 3aTPYAHEHHS
npyu 000CHOBAaHMUHU OTBETA.

OLeHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISETCS MAaruCTPaHTY,
HEY/IOBJIETBOPUTENILHO | KOTOPBIM HE 3HAET 3HAUUTEIBLHON YacTH MPOrpPaMMHOTO MaTepuara,
JIOITYCKaeT CYLIECTBEHHbIE OIIMOKH, UMEET 3aTPyIHEHUS IIPU OTBETE
HAa BOMNPOCHI M 00OCHOBaHMHM OTBETOB. Kak mpaBWIIO, OIICHKA
«HEYJIOBJIETBOPUTEIIbHO» CTABUTCS MAaruCTpaHTaM, KOTOpbIE HeE
MOTYT MPOJOJDKUTH OOydeHUe O0e3 OTOJHUTEIbHBIX 3aHATHH IO
COOTBETCTBYIOIIECH TUCLIMIUIMHE.

Keiic-3a0anue

B ocHOBe KOHIENIMM METO/AAa KOHKPETHBIX CHUTyallMil (kelc-Merona) sBIsieTcs
NPaKTUYECKOE 3aHATHE, HALCJIEHHOEC Ha (OPMHPOBAHUE y CTYACHTOB MPOQEeCcCHOHATBHBIX
KAaueCTB PYKOBOJUTENS TEXHOJOTMYECKOrO IIPOLEecca, HABBIKOB M YMEHMH uepe3
MOJICJIUPOBAHHUE TPAKTUYECKUX JACUCTBUM B YCIOBUAX YU€OHOIO 3aHATHS.

[IpousBojcTBeHHas cutyalus (keic) — 3To 3p(eKTUBHBIA CIOCOO MOAETMPOBAHUS
IPOrHO3UPYEMBIX TMPOM3BOACTBEHHBIX cuTyanuil. IIpobnemartnka kelicoB Oim3Kka K
npobiaemMaM, ¢ KOTOPhIMU OyIyLIMM TEXHOJOraM MHIIEBONW NPOMBIIUIEHHOCTH HPHUAETCS
CTOJIKHYTBCSI B pE€aJIbHOM KM3HHU.

Keiic-3a0anue Nel

CrouHble BOJIbI HEKOTOPOTO MPOMBILIUIEHHOTO NPEANPUATHS COAEPHKAT COJIU TAKEIbIX
METaJUIOB, HEOpPraHWYEeCKHe KHCIIOThI, MOBEPXHOCTHO-akTHBHBIE BeulecTBa ([TAB) u npyrue
3arpsi3HUTENM  OKpyXkarouied cpeabl. OHM B BHJAE B3BECH IOCTYNAIOT HAa OYHCTHBIC
coopyxeHus. B npoiecce MX OUUCTKHA MPOUCXOIAT MPOLIECCHl HEUTpalu3aluu, Koarysuuy,
OCaXKIEeHMSI, (PUIBTPALMU U U3BJICYEHMS BEUIECTB, KOTOPHIE MOTYT OBITh pealn30BaHbl WU
MCII0JIb30BaHbl IOBTOPHO.

Jns ocaxkaeHus: OOJBIIMHCTBA MOHOB TSDKEJBIX METANJIOB M3 CTOYHBIX PAaCTBOPOB
4acTO NpPHUMEHSIETCd TUAPOKCHJ KanblMs (rameHas u3BecTb). Ecium romoBoil o0beM
ountaeMoit Bosbl paBeH 2000 M3, a coaepkanre B HeM HOHOB cocTaBisieT 140 mr/am3, To ¢
yuetoM 10 %-ro u30BITKAa peareHTa, HEOOXOAWMOTro Ui TOJHOTO OCAXKICHMS, PacXo]
TUIPOKCUA KAJIBLUS COCTAaBUT KT B TOJ.

(OtBet mpuBecTH ¢ TOUHOCTHIO 10 1enbix; Ar(Fe) = 56.)
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Kpumepuu oyenxku omeema cmyoenma npu 6b1noJaHeHUU KOHMPOAbHOU padomul

Ouenka TpeGoBanus K 3HAHUSIM

OTIMYHO MPUBEJICHBI TIOJHBIC TPABWIBHBIC PEIICHUS, OTBETHl T'PAMOTHO
apryMeHTHPOBAHBI

XOPOIIIO JOMYIICHBl HE3HAYMTEJbHBIC TIOTPEITHOCTH TIPH OTBETaX Ha
BOIIPOCHI, apryMEHTalus ObljIa He TOJTHON

YIIOBJIETBOPUTEIHHO B OTBETaX Ha HEKOTOPBIC BOIPOCHI JOIMYIIEHBI TPyOble OIIMOKH,
JaCTb BbIBOAOB HC AaprymCcHTHpOBaHa WM ApPTryMCHTHUpPOBAaHa
HETPABUIBHO

HEYJIOBJICTBOPUTEIBHO | oTBeTHl HAa 50 u Oonee % BOMPOCOB OMIUOOYHBI, OOJBIIMHCTBO
BHIBOJOB  HE  aApryMEHTHPOBAaHbI WM  apryMEHTHPOBAHBI
HCIIPABUJIbHO

KOHmpOﬂbele 60NPOCHL K 3a4uem)y

1. OcHOBHBIE MPUHIUMBI XPOMATOrpadUIecKoro Meroja. 3adadyd M BO3MOKHOCTHU
ra3oBoi xpomMarorpadum.

2. Knaccuduxamuss MeTonoB xpomaTorpaduu mo NpPU3HAKY MPUPOABI SBICHUN B
OCHOBE pa3JIeJICHUs, 10 arperaTHOMYy COCTOSHHUIO ITOABM)KHON W HEIMOJIBIDKHOHN (a3, 1o
METO/MKE MTPOBEICHMUS.

3.0cHOBHBIE ~ mapaMmeTpel  xpomaTtorpaduueckoro  mpouecca.  Konuemnuus
TeopeTnyeckux Tapenok. Kunernueckass teopus. PazmbiBaHue xpomarorpaduueckoil 30HBI.
Xpomarorpaduueckuii muk. Popma M30TEpPMBbI COPOLIMU U COOTBETCTBYIOIIME UM NPOduin
Xpomarorpaduyeckux MUKOB.

4. TIlapamerpsl ynepxxuBanus. Bpems yaepxuBanus. OObeM yaepKUBaHUS.
AOGCONIOTHBIE U HCTIPABIICHHBIE BETUUNHBI yICPKUBAHHUS.

5. Tlapamerper pazpenenus. Koadpdunuent pacnpenenenus. Kosddunuent
paszieneHus.

Koadpdunuent emxoctu. DPpheKkTUBHOCTH XpoMmaTorpaduueckoil KojJoHKH. Ywucio
TEOPETUYECKUX TapejoK. BpicoTa 5SKBUBaJIEHTHAas TeOpeTUdYeckol Tapenke. Yucio
paznenenuii. Crenens pazaenenus. CeleKTUBHOCTh KOJIOHKH.

6. IlpuHnunuanbHas cxema ra3oBoro xpomarorpacga. OCHOBHBIE y3I1bl Xpomartorpada,
UX Ha3HAYEHUE U MPUHIUI JEHCTBUS.

7. Xpomarorpaduyeckue KoJIOHKH. HacagouHble M KamWwUIsIpHbIE KOJIOHKH.
CopOentel g rasoBoi xpomarorpaduu. Henoxaswxkubie ¢aspl. IlonspHocts  das.
CenexTuBHOCTH (a3. MeToauKH 3amojHEeHUs] XpoMarorpapuueckoil kojaoHkH. Iloaroroska
(KOHJEHIIMOHUPOBAHKE) KOJIOHOK. METOIMKH BBOJIa MPOOBI B KOJIOHKY.

8. Jlerexropsl. [TpuHIINIIEI paboTHl pa3nuuHbix aerekropor: ATTI, UL, 133, ATID,
TUI, ®U/I n np. JlecTpyKTUBHBIE U HENECTPYKTUBHBIE AE€TEKTOPHl. KOHIIEHTpAallMOHHbBIE U
IIOTOKOBBIE  JAETEKTOpPHI. UyBCTBUTENIBHOCTh JeTekTopa. [lopor 4yBCTBHUTEIBHOCTH.
NuepunoHHOCTh AeTeKkTopa. JIMHEeHbIN Auara3oH I1eTEKTopa.

9. 3anauu Ka4eCTBEHHOTO aHaIu3a. [TpoGiema UJCHTUPUKAIIIH
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XpomarorpaduyecKux MUKOB.

I'papuueckue meroabl uaeHTupukanuu. VHaekcsl ynepxkuBaHus (aOCOJIIOTHBIE U
oTHocuTenbHbIe). Hnekcrl yaepxuBanus KoBava (quHeWHBINH 1 orapudmudeckuit). Meron
CTaHJApTHOU 10OABKH.

10. 3amauM  KOJMYECTBEHHOro aHaiu3a. KoJIM4ecTBEHHbIE XapaKTEPUCTUKU
AQHAJIMTUYECKOTO CUTHAJIa — BBICOTA M IUIOMIAIb XpoMaTorpaduieckoro nuka. I'papugeckoe
U aBTOMATHYECKOE M3MEPEHHUE IUIOMIAAN MUKOB. MeTo | pacuera IUIOMAAN MUKa 0 METOIY
TPEyroJIbHUKA.

MeTtoapl pacucTra miomaaxd aCUMMETPUUYCCKOI'O IIHKa. Metoant pacucTa I1uIomaan
IIMKa IIPpHUMECH, HaXO,Z[HHlefICH Ha 3aJHCM (prHTe OCHOBHOI'O IIHMKaAa. MeTOI[I)I pacdera
rmjiom@anaun Cpe3aHHOoro 1n1Ka.

11. Meroasl KOJIMYECTBEHHOTO pacuera: METOJ]] aOCOJIOTHOM KaluOPOBKH, METOJ
HOpMAJTH3aIUH, HOPMAaIU3alusl C KATHOPOBOYHBIM KO3(DPHUIMEHTOM, METOJI BHYTpEHHEH
HOpMaJu3alyu.

12. MHOTOKOMIIOHEHTHBIE CMECH, WX THIIBI W pa3sHoBHUAHOCTH. OcoOeHHOCTH
METOJUKH  Xpomarorpauyeckoro aHaiM3a CJIOXKHBIX  cMeced: BbIOOp  MeTona
npoOONOATrOTOBKY, (ppakimuoHupoBanne mpod, obdecneueHHe HEOOXOAMMOTO YpPOBHS
3¢ ()EeKTUBHOCTH M CEJIEKTUBHOCTH KOJOHKHM, OOECHeYeHHE TOTHOTHI JIETEKTUPOBAHUS.
OrneHka NorpemHoCTeN.

13. AHanuTHuYeCKHE 3a/laud OIpelesieHus coaepkaHus npumeceil. Knaccupukarus
npUMecei 0 XMMUYECKOH pUpoie U PU3nIecKOMy COCTOSTHUIO. MHUKpPOTIPIMECH.

14. OcobGeHHOCTH METOAUKH XpOMaTOrpauuecKkoro ONpeAeiIeHUs COAEp KaHUsS
npuMmecei:  BbIOOp MeTona  IPOOOIMOATOTOBKM, KOHLEHTPUPOBAaHUE, OOecrneueHue
HE00X0UMOro ypoBHS 3((EKTHBHOCTH M  CENEeKTUBHOCTH KOJIOHKH, oOecreyeHue
H€06XOI[I/IMOI\/'I YYBCTBUTCIBHOCTU JACTCKTOpAa W IIOJHOTBI JC€TCKTHPOBAHUA. OHGHK&
MO PELIHOCTEM.

15. OcoOGeHHOCTH METOAMKH XpOMaTOrpapuuecKkoro aHajau3a MHUIIEBBIX MPOIYKTOB.
Mertobl Tpo6ONOAroTOBKH. XMMHYECKOE MOAU(PUIINPOBAHIE KOMIIOHEHTOB MPOOHI.

16. OOGecneuenue HeoOXoauMOro ypoBHS 3(P(GEKTUBHOCTH U  CEIEKTUBHOCTHU
KOJIOHKHM, oOecleyeHne HeOOXOJUMON YyBCTBUTEIBHOCTH JETEKTOpa M IOJIHOTHI
netexktupoBanus. O1eHKa MOrpenIHoCTe .

I(pumepuu OUCHKU omeema Ha 3aueme

Ounenka Kpurepun orera

3auTeHo ['myGokoe u xopoliiee 3HaHUE W MOHUMaHHUE MPEAMEeTa, B TOM YHCIe
TEPMUHOJIOTHHU n OCHOBHBIX MOHSTHI; TEOPETHUECKUX
3aKOHOMEPHOCTEH; dakTUYeCKUX  JTaHHBIX; 00CTOSITCIIbHEIMH,
JIOTMYECKUI ¥ TPAMOTHBIA OTBET BO BPEMsI CIauM 3a4e€Ta; YJEIbHbIN
BEC OIIMOOK ITPH KOHTPOJIHLHOM TeCTUpOBaHUU — He Ooinee 50%.
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He3auTeno Cnaboe 3HaHUE OCHOBHOM  TEPMHUHOJIOTUH, TEOPETUUYECKUX
3aKOHOMEpPHOCTEH, (PAKTUUECKUX JaHHBIX, OIIMOOYHBIN OTBET Ha
3ayeTe; yAeIbHbIN Bec OMHUOOK MpU KOHTPOJIBHOM TECTUPOBAHUU —
oonee 50%.

9. YYEBHO-METONYECKOE U UHOOPMAILIUOHHOE OBECHEYEHUE
JUCLMUIIINHBI

9.1. YueOHas quTeparypa

a) OCHOBHAS:

1. OcHoBbl aHasuTHueckoi xumuu. B 2-x kH. /Tlox pen. FO.A. 3omnoroBa. M.: Beic.
mkK., 2005.

2. OcHoBBbI aHanuTUuyecKoil xumuu. [IpakThueckoe pykoBoAcTBO. YueOHOe mocobOue
JUIsL  BY30B. ITon pen. FO.A. 3omoroBa. M.: Beicri. mx., 2001. 463 c.

3. Amenun B.I'. Xumunueckue MeToAbl HUIECHTU(PUKALUU U TMOIYKOIHMYECTBEHHOTO
sKcrpecc-onpeaeneHus pemiects. Bnagumup. U3a-so Bal'y. 2001.

4. Amenun B.I'. Ananutnueckas xumus. Meronuueckue ykasaHusi K J1abOpaTOPHBIM
paboram. Bagumup. U3n-so Bal'y. 1998.

5. Creickun EJI, Mmmkcon JIb., Bbpayne E.B. Ilpaxtuueckas Bbicokod(heKTHBHAS
JKUIKOCTHAs Xpomatorpadust. M.: Xumvust, 1986. 288 c.

6. AiiBazoB b.B. OcHoBbI razoBoit xpomarorpadun. M.: Beicmas mkomna, 1977. 150 c.

7. 3. Amenmun B.I'. Xpomatorpaduuexkue metonsl ananuza. IIpaktukym. Bmagumup.
Nzn-so Bal'y. 2009.

0) JOMOJTHUTEIbHAS

1. Durenprapa X. KunkoctHas xpomartorpadus Ipy BEICOKUX AaBieHusx. M.: Mup, 1980. 245 c.

2. Imryn O.A., 3onoroB FO.A. Monnast xpomartorpadus. M.: M3n-Bo Mock. YH-Ta, 1990. 194 c.

3. bepeskun B.I'., boukoB A.C. KonmmdectBerHast ToHKOCoHAs xpoMartorpadust. M.: Hayka, 1980.
245 c.

4. Xpomarorpaduyueckuii anam3 okpyxaromeit cpenpl / [lon pen. B.I'. bepeskuna. M.: Xumust, 1979.
230c.

9.2. UnTepHeT-pecypcehl:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snekrponHas Oubiaroreka

http://elibrary.ru/default.asp Poccuiickast HarmonansHast OnbiaroTexa
http://primo.nlr.ru http://nbmgu.rudnexTpoHHas o6ubmuoreka  Poccuiickoii
roCyJIapCTBEHHON OMOIHOTEeKH

9.3. IIporpammHoe obecnevyenune
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https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

YHuBepcuTeT 00€CTeYeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO

pacnpoCTpaHsIeMOro IMPOrpaMMHOrO  OOECIlieueHHs, B TOM YHCJIE€ OTEYECTBEHHOI'O
POM3BOJICTBRA.

Kaxnapiii  oOywaromuiics B TEYeHHE BCEero rmepuojga oO0ydeHHs oOecrieueH
UHIUBUIYAIbHBIM  HEOTPAHHYCHHBIM  JOCTYIIOM K  3JICKTPOHHOW  HH(OPMAIIMOHHO-

o0pa3oBaTeNbHON Cpelie YHHBEpCHUTETa M3 J000W TOYKH, B KOTOPOM MMeEeTcs AOCTYH K

MH(}OPMaLMOHHO-TEJIEKOMM yYHUKAIIHOHHOM
YHHMBEPCUTETA, TaK U BHE €€.

CCTHU

«HTepuer»

Kak Ha TEeppPUTOpUHU

yHI/IBepCI/ITeT obecrneueH CICAYIOIUM KOMIUICKTOM JIMIICH3MOHHOI'0 MPOTrpaMMHOTIO

o0ecrieueHus.

1. JlunensuoHHoe nporpamMmHoe o0ecnedyeHue, ucrnoibzyemoe B Uarl'y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.Ilporpammusrii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”

1.4. Autusupycnoe I10 Eset Nod32
1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaguLIMOHHBIMHU MU3AAHUAMU MAruCTpPaHTbL

U COTPYAHUKH HMEIOT

BO3MOJKHOCTbD ITIOJIb30BATHCA 3JICKTPOHHBIMHU IMTOJITHOTCKCTOBBIMU 0azaMu JaHHBIX:

Taoauna 9.1.

Ha3zBanue pecypca

Ccepuika/noctyn

OnekTpoHHass OubOiuoTeka oHmaiH «EamHOe OKHO K

00pa30BaTEIbLHBIM PECYpPCAM»

http://window.edu.ru

«O06pazoBaTenbHbIN pecypc Poccun»

http://school-collection.edu.ru

@DenepalbHbIil  00pa30BaTENbHBIA MOPTAL:  YUPEKICHUS,
nporpammel, crasaapTsl, BY3b1, rectol EID, THA

http://www.edu.ru —

@denepalbHbIl 1EHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX
pecypcoB (OILINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJAEHTA".
O6u0IMOTEKa TEXHUYECKOTO By3a

OneKTpOHHAas

http://polpred.com/news

N3narenscTBO «JIanpy. OnekTpoHHO-OMOMMoTedHas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyaibHasi OMbIMOTeKa http://rvb.ru —

N3narenscTBO «JIaHby. OnexTpoHHO-OMOMMoTeuHas | http://e.lanbook.com -
cucTeMa

ExxenenenbHuk Hayku u oOpasoBanus lOra Poccun
«AKagemus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunast snektponHas Oubauoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEKTPOHHO-CIIPaBOYHAsl CHCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHPpOpMUIOY»

http://www.informio.ru

WNudopmannoHHo-mipaBoBas cuctema «l apant»

CereBas BepcuHsi, TOCTYIIHA CO BCEX
KOMIBIOTEPOB B  KOPIIOPATUBHOMN
cetu Uarl'y

OneKTpOoHHO-0nbnoreyHas cucrema «fOpai»

https://www.biblio-online.ru
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

[Tepeuenb HEOOXOAUMBIX TEXHHUECKUX CPEICTB OOYUYECHHUsS, UCTOIB3YEMBIX B YIEOHOM
npolecce Uil OCBOSHUS TUCLMIUIMHBI «XpoMaTorpaus»:

1. Becbl aHanmuTHYECKHE, TEXHUUYECKUE.
2. Cnextpodoromerp CD-46.
3. ®orokonopumerpsl KOK-2, KOK-2MIT.
4. Nonomepsl 130, Dxcnept, AKBUIIOH.
5. Aromuo-aGcopOuunonnsnii cnektpomerp «KBant Z-OTA» ¢ nmporpaMMHBIM oOecrieueHHEM
1 HaOOPOM JIaMII.
6. TazoBerii xpomatorpad «Kpucramm ¢ JeTekTopaMu IO  TEIJIONPOBOJHOCTH,
AJIEKTPOHHOMY 3aXBaTy M KaIWLISPHBIMU KOJIOHKAMHU.
7. O6opynoBaHue JUIsl TOHKOCIIOMHON Xpomarorpaguu.
8. UK-cniekTpomeTp.
9. MepHast mocyzaa, CTYNKH Ui MPOOOMOATOTOBKM W3 araTa M SIIMBI, YalllKd, THTIH W3
IUTATHUHBI, KBaplia, CTEKJIOYTIIepo/ia.
10.Ilenrpudyra.
11. KomMnproTepHoe ¥ MyJIbTUMEINHHOE 000pYIOBaHHE.

12. Buneo- u ayaAroBU3yaJbHBIE CPEJICTBA OOYUCHUS U JIP.

11. METOAUYECKHUE VYKA3AHUS IS OBYYAIOIIMXCS IO
OCBOEHHUIO
TUCHUIIMHBI

Teopernueckuii MaTepuan IUCUUIUIMHBL «Xpomarorpadus» U3ydaeTcsl B TeUeHue 2-ro
CeMecTpa B COOTBETCTBUHU C y4eOHBIM I1aHOM. CaMocTosiTeNIbHasi BHEAyJUTOpHas paboTa
MarucTpoB  oOecrieueHa »dJICKTPOHHBIMH Y4eOHO-METOJUYECKUMH pecypcamu (cucTema
Moodle), BO3MOXHOCTHEO OOLICHHS] MarkcTpaHTa ¢ MPEnojJaBaTeieM IOCPEACTBOM
AJIEKTPOHHOM OYTHI, JOCTYIIOM B Internet.

OcCHOBY TEOpeTHUECKONM NOJArOTOBKM IO JUCHUIUIMHE «XUMHUYEcKass KUHETHKa U
MEXHAU3Mbl XMUMHYECKHX PEAKIHI» COCTABIAIOT JIEKLIIUH, KOTOPBIE IPEICTaBIISIIOTCS
CUCTEMATUYECKH B COYETAHUU C CEMHUHAPCKUMHU M J1a00paTOpHBIMH 3aHITUSIMH. OCHOBHBIE
yYEHHs] U BIaJIEHUs] OTpabaThIBAIOTCA M 3aKPEIUISIOTCS Ha CEMMHApPCKHX M JJAOOPaTOPHBIX
3aHATHUSIX. AYIUTOPHBIE 3aHATHSA (JIEKIIMH, CEMUHAPBI U J1a00paTOpHbIE 3aHATHS) 00bETUHEHBI
C CaMOCTOSTEJIbHOM BHEayIUTOPHON pabOTOI MarucTpoB HajJ PeKOMEHyeMOM JIMTepaTypoii,
a TakXKe 3aJlaHUsIMHU, KOTOpbIe BBIIAET MpENoAaBaTeb U MPHU MOATOTOBKE K J1a00paTOPHBIM
3aHSITHSIM.

[Ipy wu3yyeHUW AMCUMILUIMHBI MarucTpaHTAMH MOTYT HCIIOJIBb30BAaThCs CIEAYIONIUE
UH(POPMALIMOHHBIE TEXHOJIOTHH U MHHOBAIIMOHHBIE METO/IbI:

- DJIGKTPOHHBIH BapuUaHT Y4eOHO-METOAMYECKOTO KOMIUIeKca (C HCHOJb30BaHUEM
CUCTEMBI Moodle);
- peCypchl JIEKTPOHHON OMOINOTEYHON CHCTEMBI;

- pecypcol HTEpHET;
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- MyJIbTUMEIUIHAS TEXHUKA.

[IpenomaBaTenb, YUTAIONIUN TUCIUIUIMHY, BEIET yYET MOCEHAEMOCTH W OCYIIECTBIISET
KOHTPOJIb 32 BBIIIOJIHEHUEM CaMOCTOSITEIBHON paboThl. Tekymmii KOHTPOJIb 3aKI04YacTcs B
MOHUTOPUHTE BBITTOJIHEHHUS Y4eOHOH MporpaMMbl AUCITUIUIMHBI HA ayJUTOPHBIX 3aHITHIX H
OIICHKE pa0OThl HA CEMUHAPCKHUX U MPAKTUYCCKUX 3aHSITHSIX.
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Pabouas mporpamma AMCHUILUIMHBI «XpoMaTorpadus» cocTaBieHa B cooTBeTcTBuU ¢ TpeboBanusmMu ®I'OC BO
1o HamnpasieHuro moaroroBku 04.04.01 Xumus (ypoBEeHb MaruCTpPaTyphbl), yTBEPIKACHHOTO MTPUKA30M
MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit @eaepammu ot 13 urons 2017 r. Ne 655

Pabouyto nporpammy cocTaBW/: AOLEHT Kadeapbl XuMun TemmnpxaHos b.A.

Paboyas nporpamma yTBepXxeHa Ha 3acefjaHnn Kajeapbl XUMuUm

Mpotokon 3acegaHna Ne 10 oT « 20 » woHa__ 2023 T.

Paboyas nporpamma ogobpeHa yue6HO-MeTOANUYECKMM COBETOM _ XMMUKO-OMONOrMYecKoro__ thakynbreTta
Mpotokon 3acefaHma Ne 10 oT « 26 » wuioHA__ 2023 T.

Mporpamma paccmMOTpeHa Ha 3acefjaHun Y4ebHO-MeTOAMYeCKOro CoBeTa YHUBEpCUTeTa

lMpoTtokon 3acepgaHnsas Ne 10 OT « 28  » WIOHA 2023 T.
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Cgenenusi 0 nepeyrBepKIeHUN MPOrpaMMbl HA OYepPeaHOIl yueOHbIH roJa 1
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




