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1. EJIX OCBOEHUA JINCIUITJINHBI

Leasimu ocBOEHHUSI AUCHHUILIIMHBI «XpoMaTorpagus» siBJISHOTC:

- (opMHUpPOBaHHE Y MAarUCTPAHTOB LIEJIOCTHOTO MPEACTABIEHHS O XpoMaTorpaduaeckux
METOJaxX aHAJIN3a; O3HAKOMJIEHHE C COBPEMEHHBIM COCTOSIHUEM METOIOB XpOMaTorpadum;

- (opmupoBaHUe 3HAHUHN JIST PALIIOHAIBHOTO TIOAX0/1a K UCIIOJIb30BAHHUIO XpoMaTorpadguu B

AHAJIN3€ XUMUYCCKUX COGHHHGHHﬁ.

2. MECTO JUCHIMIUVIMHBI B CTPYKTYPE OIIOII BO

JucturumHa «XpomaTtorpadusiy OTHOCHUTCS K JTHCLMILIMHAM IO BBIOOPY; MU3ydaeTcs BO 2
ceMecTpe; SIBJISIETCS ATbTEPHATUBHON TUCHUIUIHHE «AJICOPOIINS U MOBEPXHOCTHBIC SIBIICHUS.
OcCHOBOH nJI1 €e OCBOCHHS SIBJISIFOTCSI 3HAHUS, YMEHHUS U HAaBBIKU, MOJIy4aeMbI€ B MPOLIECCE
usydyeHuss  OazoBbix  aucnumuinH.  «Heopranudeckas — xumusiy, «OpraHudeckas  XUMUSIY,
«AHanuTndeckas XuMus», «Puzndeckas XuMusy, « PU3ndecKkrue METObl UCCaenoBaHus Y, «Pusnkay,

«MareMaTuka.

Tao6auua 2.1.

Ces3b aucuuniauHbl «Xpomarorpadgus» ¢ NpealiecTBYIOIHMMH JHCUHINIMHAMHE U CPOKH
HX H3Y4YEHHs

Kon JMCUMIIMHBL, NPEeNIIeCTBYOLINE TUCITUIIIIUHE Cemectp
JUCLIUIIINHBI «Xpomatorpadus»
b1.B.03 Cratucruueckasi TEpMOJUHAMHUKA KOHAEHCHPOBAHHBIX 1
CUCTEM
b1.B.05 TepmoanHamMuKa U MOJNEKYJISIPHO-KMHETUYECKAs! TEOPUsT 1
HEoOpaTUMBIX IIPOLIECCOB
B1.B.JZIB.03.01 |OcHOBHBIC METOIbI XUMHUYECKOTO aHATH3a 1




Tao6auua 2.2.

Cas3b aucuunInHbl «Xpomatorpadgus» ¢ NocJeAyIHMH JUCHUIITIMHAMYA H CPOKH HX
H3y4eHHs!

Kon JIMCUMIIIMHBIL, CIEAYIOIINE 32 TUCLIUTIIIMHON Cemectp
TUCLUTITAHBI «Xpomarorpadus»
b1.0.04 XuMuyeckasi AJMHaAMHUKA 3JIEMEHTapPHbIX MPOLIECCOB, 3
KaTaJus.
b1B.01 CoBpemMenHble TpodIeMbl GU3NIECKONH XUMHUH 3
b1.B.JZIB.04.01 | XuMuueckass KUHETHKA U MEXaHU3MbI XUMHUYECKUX 3
peakuuii

B PE3yabTATE OCBOCHUA JTHCHUIIJIHHBI MATHCTPAHT AO0JIZKCH

3uarn:
- METOAbI XpOMaTOFpa(bI/ILIeCKOFO dHaJIN3a U KaKk UX MOKHO HpI/IMeHﬂTb B 3aBUCUMOCTHU OT
[TOCTABJICHHON aHAJUTUYECKOH 3a1a4H;
- OCHOBHBIC ITOHATHUA U 3aKOHBIL, JICXKAIlUEC B OCHOBC aHaHHTH‘{eCKOﬁ XUMHH,
- OCHOBHBI€ JINTEPATYPHBIE HCTOYHUKH H CIIPABOYHYIO JIUTEPATYPy MO  XpoMaTorpaduyecKkum
METOHaM aHaJIN3a.

- METOABI Pa3feNICHHs BELIECTB (XUMHUECKHE, XPOMATOrpaUIeCcKie, SKCTPAKIIHOHHbBIE);
- OCHOBHBIE JIUTEPATYPHbIE HCTOYHUKHU, CIIPABOYHYIO JIUTEPATYPY MO aHATUTHYECKOU
XUMHH.

YMmerh:

- BBIOMPATh ONTHUMAJIbHBIA METON KAYECTBEHHOT'O U KOJIMUYECTBEHHOTO aHAJIH3a BEIIECTBA,

- TPOBOIHTH JaOOPATOPHBIE OMBITHL, OOBSICHATH CYTh KOHKPETHBIX PEAKIIUN 1 UX
aHayutudeckue 3P QexTrr, oPOoPMIATE OTUETHYIO TOKYMEHTALIUIO IO SKCTIEPUMEHTATbHBIM
JaHHBIM.

Baanern:

- TEXHUKOH XUMHUYECKUX KCIIEPUMEHTOB, MTPOBEICHUS TPOOUPOUHBIX PEAKINH, HABBIKAMHU
paboThI ¢ XMMUYECKOH MOCYAOH B MPOCTEHITNMU IPUOOpamuy;

- IPOCTEHIINIMH OTIEPALUSMH TIPH BBITOJHEHUH KAYE€CTBEHHOTO U KOJIMYECTBEHHOTO
aHaJM3a BEIeCTB;

- HaBbIKAMH TIO MTPOBEICHUIO CHCTEMATHYECKOTO aHAJIN3a HEN3BECTHOIO COEAMHEHUS,

- METOIAMHU CTaTUCTHUECKON 00pabOTKH HKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB.



3. KOMIMETEHUMN OBBY1AKOLWENOCAH,®OPMNPPY :MbIE B PESYJIBTATE
OCBOEHUA ANCLUNTMTNHBI

MpoLecc M3ydeHUs AUCLMNMHBI Hanpas/ieH Ha (HOPMUPOBAHUE 3/IEMEHTOB CeAYHOLLIMX

KomneTeHuuin B cootBeTcTBum ¢ ®OC BO 1 OO BO no gaHHOMY HanpaBfeHN0 NOArOTOBKMU:
a) yHuBepcanbHbIX (YK) - YK-3

6) obuwenpoteccnoHanbHbiX (OlK) - OMK-1;
6) npodeccuoHanbHbIX (MK) - MK-2,

Tabnvua 3.1.

MaTpuua cBsi3v KOMMNETeHLMA, (DOPMUPYEMBbIX HA OCHOBE M3YUeHUsI ANCLMMNNHbI
«XpomaTtorpagus», ¢ BpeMeHHbIMM 3Tanamu 0CBOEHWS ee CoAepyKaHus!

Kogpbl KomneTeHuums Cemectp
KOMMETEeHLUMI N3yyeHns
(®roc)
YK-3 CnocobeH opraHn30BbIBaTb U PYKOBOAWTL paboTor KOMaHAbI, 2

BblpabaTbiBasi KOMaHAHY CTpaTernio A4sisi 4OCTUMKEHNS
NoCTaB/IEHHON Lienn

OrK-1 CnocobeH BbIMOMHATL  KOMMJIEKCHbIE  3KCMEPUMEHTa/IbHbIE 1 2
pacyeTHO-TEOPETUYECKME WCCMefoBaHUA B M30paHHON 0651acTu
XUMUM UM CMEXHBIX HayK C MWCMO/Mb30BaHWEM COBPEMEHHbIX
npubopoB, MporpaMMHOro  obecneyeHuss U 6a3  [JaHHbIX
NPOMeCcCMOHaIbHOTO Ha3HaYeHNs

MNK-2 CnocobeH NpoBoANTbL NAaTEHTHO-NHHDOPMALIMOHHbIE 2
nccnefoBaHns B BbI6paHHO 061aCT XUMUM UNIN CMEXHBIX HayK



4. OBBEM JUCHUIIJINHBI U BUJIbl YYEEHOU PABOTHI

Tabauua 4.1.
Bua yueoHoii paboTni Bcero 2
4acoB cemMecTp
O01mast TpyA0eMKOCTD THCLIUTLTIHBI 108 108
AynUTOpHBIE 3aHATHS 68 68
Jlexuun 34 34
IIpakrrueckue 3ansatust  (113) 34 34
CamocrositenpHas pabora cryaenroB (CPC) 40 40

5. COAEPKAHUE JUCIIMIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SJAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJINYECTBA
AKAAEMMNYECKHUX WJIN ACTPOHOMUNYECKHNX YACOB 1 BUJI0OB YUEBHbBIX

3AHATHN
Ta6auna S.1.
CTpyKTYypa H coaep:KaHHe AUCHHILTHHBI
n/n | Pa3nen qucuurimHel Bunet yuebnoit padotsl (dac) Dopmbl
KOHTPOJIS
Jexmm | Jlabo- | Camoc-
o parop- | Tosite-
§ HBIC JbHBIE
2 pabotsl | paboThI
@)
1. OcHOBHbIE TOHSATUA W | 2 4 4 4
OTIpeNeIICHUs
2 Teopernueckre OCHOBBI 2 6 6 8 Omnpoc
xpomartorpadpuu
3 I"a3oBast xpomarorpadusi 2 6 6 8 Konnoksuym
4 KunkocTtHast xpomaro- 2 6 6 8 Omnpoc
rpadust
5 Ceepxkpuruueckas ¢Jiro- 2 6 6 6 Konnoksuym
uaHas XxpoMarorpadus
6. DJeKTpocenapauoOHHbIC 2 6 6 6
METOJIBI
Hroro: 34 34 40




Tabnuua 5.2.

KoHKpeTu3auma pesynbTaToB 0CBOEHUSA AUCUMUMNINHDI

YK-3 CrocobeH opraHv3oBbIBaTb 1 PyKOBOAN T paboT oM KOMaH/bl, BbipabaTbiBas KOMaHAHYHO
cTpaTerno ans AoCTUXKEHUS NOCTaBNeHHOW Lenu

3HaTb: METOAbl, MPUEMbI OpP-  YMeTb: PYKOBOAMTbL KO-  BnageTb: opraHn3aLMoHHO-

raHM3auum npoLecca ynpas- NEKTUBOM, Peann3oBbIBaTb  YNPaBMEHYECKUMU HaBbIKAMU;

NEHUs, OCHOBbI MCUXOMOrK Ha NPaKTVKe npasuna crnoco6amm n npuemamu

B3aIMOOTHOLLIEHWIA, CTPYKTYpY  O6LLEHNS B MCUXO0OTNMYECKOro B3aMOENCTBUS ¢

MOTVBALMMN U NCUXNYECKOM NpoteccMoHanbHOM APYTUMU NOALMU B

PErynauumn NoBefgHUs YeNno-  KONNEKTUBE, CNefoBaTh NPOeCCMOHANbHON eATENBHOCTY,

BEKa, ero AesTeNbHOCTHU. 3TUYECKMM 1 NPaBOBbIM CMOCOGHOCTbIO K COLMAbHOM
HOpPMaM NoBeeHNs aganTaLum.

OlMK-1 CnocobeH BbINOMHATL KOMIMIEKCHbIE 3KCNEPUMEH T a/IbHbIE U pacHe THO-TeopeTUYecKme
nccneaoBaHUs B 36paHHOM 061acTU XUMUX UM CMEXKHBIX HayK C 1UCMO0/Ib30BaHNEM COBPEMEHHbIX
Npr6opoB, NPOrpaMMHOro obecriedeHNs 1 6a3 JaHHbIX NPO(ECCUOHAIbHOTO Ha3HAYeHNA

3HaTb: COBPEMeHHOe 060py-  YMeTb: MCMOMb30BaTh COB-  BnafeTb: METOAMKAMU MOMYyUYeHUs U
[0BaHWe, NPOrpaMMHOE 06ec-  PEMEHHbIE PaCUETHbIE METO-  XapaKTepu3aLmy BELLECTB U

neyeHne N NpPogieccoHanbHble  Abl 415 PeLleHns 3aay B MaTepuanoB 15 PeLLeHns
6a3bl AaHHbIX AN PeLleHns 06/1aCTN XMMUK npogeccroHanbHbIX 3a4au
3afa4y B M36paHHOI 061acTm

XUMUM

MK-2 CnocobeH NpoBoAMTb NAaTEHTHO-MH(POPMaLMOHHbIE UCCNE0BAaHUSA B BbIBpaHHON 061acTu
XUMUWN NN CMEXKHbIX HayK

3HaTb: NaTeHTHO-MH(OpPMa- YMeTb: NPOBOAMTL MOUCK  BnaaeTb: HaBblKamMu aHann3a n 0606-
LIMOHHbIE 6a3bl AaHHbIX MO CMeuuann3MpoBaHHON MH-  LLIEHWS Pe3yNbTaToB MOMCKa creLma-
COBPEMEHHbIM HAHOTEXHO- thopmaLym B NaTeHTHO- NN31POBAHHOW MH(hOPMALI 1
NOrvsM 1 HaHOMaTepuanam MHAOPMALMOHHbIX 6a3ax naTeHTHO-MH(OPMALIMOHHBIX 6a3ax Mo

[aHHbIX M0 COBPEMEHHbIM  COBPEMEHHbLIM HAHOTEXHO/IOTVSIM 1
HAHOTEXHOMOMUSIM 11 HAHO-  HaHOMaTepuanam
MaTepuanam

CofepXaHue AUCUMNINHBbI

1. OCHOBHbIe MOHATUSA N ONpefeseHns
CywHocTb  Xpomatorpamyeckoro Metoga. Mctopus ero BO3HMKHOBEHMS. COBpPeMeHHOe
COCTOSIHME MeToAa M 00M1acTM NPUMEHEHWS, 3HAYeHWe M MECTO Cpeau APYruxX aHaIMTUYeCKMX
METOZOB. PeXum XpomaTorpamyecknx npoueccoB: (PPOHTa/IbHbIA, BbITECHUTENbHbIN, 3/MHOEHTHBINA.
Knaccuukaumsa xpomaTtorpamueckux MeTOAO0B MO arperatTHoOMy COCTOSHWIO (pa3, MexaHu3my
B3aMMO/eNCTBNA copbaT-COpOeHT, NMPUMEHSEMON TEXHUKE, CNOCOOY OTHOCWUTE/IbHOrO MepemeLleHuns
(has.
2. TeopeTMyecKne 0CHOBbI XpomaTorpagum
OCHOBHble XapaKTepuUCTUKM XpoMaTorpapuyeckoro npouecca. KoapguumeHT pacrnpegeneHus.
Y iep>XnuBaemblin 06beM 1 BpeMs yaepxkuBaHus. KoapduumeHT emkoctn. KoagguumneHT



yIepKuBaHus, ero Gpusndeckuii cMbici. CeneKTUBHOCTD U 3P PEKTUBHOCTh XPOMATOrpaduiecKoro
pazgenenusi. Koadumment pazgenenus. Pazpemenue.

Teopus paBHOBecHOH Xxpomatorpaduu. CBsA3b CKOPOCTH MEPEMEIICHHsT BELIECTBA BIAOJb CJIOS
HETIOABIDKHON (ha3bl ¢ K03 (PUIIMEHTOM pacrpeneneHns U n30TepMoii copounu. 3aBUCUMOCTb (POPMBI
XpoMaTorpaduuecKoro nNiuKa OT BHIA H30TEPMbI COPOLIUH.

PasmbiBanne xpomaTorpadpuueckoil 30HBI U ero (usuueckue mnpuduHbL. HepaBHOBecHas
xpomarorpadus. OCHOBBI KOHLENIMHM TEOPETHUYECKUX TAapeNOK, CBSI3b C  MPOTHBOTOYHBIM
pacnpeneneHueM. Uucno TeopeTHdeckux Tapenok u 3ddextuBHOCTh KOnOHKH. [lonsatue BOTT.
HenoctaTku KOHLENIINN TEOPETUUECKUX TAPEJIOK.

Kunernueckue teopun xpomatorpadpuu. PakTophl, BIUSAIOINE HA Pa3MbIBAHHE 30H (BUXpEBast
maddysus, MonexkynasipHas audQy3us, CONPOTUBICHHWE MAcCONMepenayd B IOABIKHOW U
HenonBwkHOM (hazax). 3aBucumocte BOTT or ckopoctu mnoroka. YpaBHeHue Ban-Jleemrtepa.
[IpuaumnuaneHas cxema xpomatorpada. Beibop mapameTpoB xpomarorpaduyueckoro onpeneaeHus.
Unentudukauus semects. KosjuueckTBeHHbIH aHanu3. M3MepeHue mjomaneid W BBICOT ITHKOB.
MeToapl BHYTPEHHErO H BHEIIHEro CTaHAapToB. McTouHukn ommOOK, BOCIPOU3BOAUMOCTH
WU3MEPEHHH.

3. I'a3oBasi xpomaTtorpagus
IIpunuun merona. Teoperuueckue ocHOBBI MeTona. Onpenensiemble BeecTsa. OCHOBHbIE
AHATUTHYECKHE XapaKTEePUCTHKH. 1'a30-ancopOLMOHHAs U ra30-KUIKOCTHAS XpoMaTorpadus.

Anmapatypa ans ra3oBodl xpomarorpadun. Xpomarorpaduyeckre KOJOHKH, TePMOCTATBhl,
nerektopbl. Kraccumpukanms nOETEKTOPOB M WX BaXHEHIIHE XapakTEPUCTHKH (JIMHEHHOCTH,
YyBCTBUTEJILHOCTb, OTHOLIEHHE CHUTHAJ/IIyM, Tipenen oOHapyxkenws). IIporpammupoBaHue
TEMIIEPATYPBI.

I'a3pr-HOCHTENMHN, ancopOeHTHl M HENOABXKHBIE (a3pl, TpeOoBaHus Kk HUM. MoaudunupoaHme
HocuTenell.  PeakiuioHHast rasoBas — xpomarorpadus.  BricokosdpexkTuBHas — KamuyuApHAas
xpomarorpadust. [Tpumepsr npuMeHeHus!.

KauectBeHHbIi raso-xpomarorpaduueckuii aHanus. WneHTUUKAIWs BELIECTB Ha OCHOBE
BEJIMYUHBl yrepxkuBaHus. Meron TtectepoB. HMupexcbl yaepxkuanuss Kosawa. Hcrounuku
MOTPEIIHOCTEH PU UX OnpeaeneHrnH. MeToIuKa KOJMYEeCTBEHHOHN ra3oBoil XpoMaTorpagpum.

Xpowmaro-macc-criektpomeTpust. O0NacT MPUMEHEHUSI.

4. ’KuakoctHas xpomaTtorpadus
[puaumn merona. OnpenensieMple BEIIEeCTBa. AHAINTHUECKHE XapaKTEPUCTUKH COBPEMEHHON
BbICOKO3 () exkTnBHOI XpomaTtorpaduun (BDIKX). Anmaparypa s *KHIKOCTHOH Xpomarorpaduu.
KunxoctHbie xpoMarorpade! (koaoHouHbIe, Kanyuisipable). Hacockl. Beoas! mpod. Kononku.
HerexTopsl 1 ux BeIOOp. [Tonroroska mpoOsl.

AncopouuonHas xpomatorpagusi. OCHOBHBIE TNPENCTABICHUS O MEXaHU3ME >KUIKOCTHOHN
ancopOunonHoi xpomarorpaduu (XKAX): posib XUMUHU TOBEPXHOCTH aACOPOSHTA U MPUPOJIBI KUIKOU
noABMKHON (asbl. Cuimkarenb, €ro CTPYKTypa M XHUMHsS MOBEPXHOCTH. MoauuIMpOBaHHBIC
CHJIMKAreJiy, MPUHLUIBI X MONXyYeHus: U cBoiicTBa. Okcup amomMuHusA U npyrue copdentsl B JKAX.
Tpebosanus k HuM. [TonBmkHast (aza (3mr0eHT) U TpeOoBaHUA K HEH. DIOUPYIOIAs CHla TOABIKHON
(asbl, 3MFOOTPOIHBIC PsAABL. BiusHIE MPUPOABI U COCTaBa AJIFOCHTA HA CEJIEKTUBHOCTD Pa3fCieHHs B
KAX. HUzokpaTudeckoe U rpaAueHTHOE 3II0NpOoBaHue. BiusiHie TeMmnepaTypsl Ha 3JIIOMPOBAHKE.

Hopwmanbno-¢azosas )KAX Ha cunukarene. Mojenu yaepKMBaHUS U THITBI B3aUMOAEHCTBUS
copbata ¢ moBepxHOCThIO copbenTa. Ponb Bomer. O0nacTi nmpuMeHeHus: HopManbHO-(a3oBoit JKAX.

ObpaxenHo-¢pa3zoBass xpomarorpaduss Ha MOAU(PUIUPOBAHHBIX COpOeHTaxX. MeXaHU3MBI
ynepxkuBanusi. ConbBodoOHast Teopust yxaep:kuBaHus. BimsHue CTpyKTypel copOaToB Ha
yIepKUBaHUE (IUIONBHBI MOMEHT, IMOJIIPH3YEMOCTb, OOBEMBI MOJIEKYJI, IUIOLIanb TruapodoOHOi
MOBEPXHOCTH). BnHsHME COOTHOIIEHHUS MOJSPHBIX M HEMOJSIPHBIX TPYMIl, BHYTPUMOJIEKYJISPHBIX
CBSI3eH W pachpeneseHus] 3JIEKTPOHHOW IUIOTHOCTH B MOJIEKyJiax copOaTta Ha WX yIAep>KHBaHHE.
[Ipumenenne obpameHHo-}pazosoit BOXKX.



Honoodmennas xpomarorpadpusi. CymHocts MeTona. OCHOBHBIE IPEICTABICHUS O MEXaHU3ME
noHHoro obmena. MoHooOMeHHOe paBHOBecne. KOHCTaHTa paBHOBECHS, CENEKTUBHOCTb, (HakTop
pasgenenusi. Psgel cenextuBHOCTH. KuHeTnka noHHOro obOmena. MoHHBIN OOMEH B HEBOOHBIX U
CMEIIaHHBIX Cpeaax.

Heopranuueckue u OpraHUYecKre MOHOOOMEHHUKH, uX KJIacCU(UKaLUs.
Kowmmnekcoobpasyromue copOeHTbl. DU3NKO-XUMUYECKHE CBOWCTBA HOHOOOMEHHUKOB (OOMEHHast
€MKOCTb, HA0yXaHue, TEpMUYECKast U PeakLMOHHAs yCTOMYNBOCTh). CHHTE3 HOHOOOMEHHUKOB.

Honnbiii oOMeH B komoHkax. IlpumeHenwe B aHamusze. OmnpeneneHue oOmiel coneBoi
KOHLIEHTPALWH, KOHLEHTPUPOBAHHE MHUKpONpUMeceid M3 pa3daBieHHBIX pacTBOPOB. Paznenenue
3JIEMEHTOB C OJM3KUMH XUMHYECKIMH CBOMCTBAMH M aMHHOKHCIIOT.

HNonnas xpomarorpadus. OcHossl nonHoii xpomarorpapuu (UX). Copbentsl, TpedoBanms Kk
HuUM. CuHrte3 copbenToB. BriGop copOeHTOB, pa3Mep dacTul, MaTpULa, (PyHKIHOHAIBHbBIE TPYIIIHL
Bpewmst ymep:kuBaHus MOHA, €ro CBsi3b C KO3(PUIMEHTOM CENEKTUBHOCTH, OOMEHHOH €MKOCTBIO,
obbvemom copbenra. DmoenTsl. CocTaB U moupyromast crniocodHoctTs. Brnusiane pH v koHLIEHTpanyu
3JIFOEHTA Ha yAepKuBaHue HOHOB. Anmapatypa st UX, cnocoObl AeTekTupoBaHus. J|ByXKOJIOHOYHAST
U OTHOKOJIOHOYHAsI HOHHAsi XpoMaTorpadusi. Y CIOBHsI ONpPeNeeH!s] aHHOHOB M KaTHOHOB. [Ipumeps!
npumMeHeHust X B aHanmn3e cMecell HEOPraHMYECKUX U OPraHMYECKHX aHHOHOB U KAaTHOHOB.

Hon-napuas xpomarorpapus. CymHocte Meroma. HopmanbHo-(asoBass u  oOparmmeHHO-
¢azoBast mon-nmapHasi xpomarorpadus. [IpumMeHeHne B aHamu3€ OPraHUYECKHX M HEOPTraHHMYECKUX
COeTMHEHU.

JKkckmo3uoHHas  xpomartorpadusa. Cymuocts meroma. Oco0eHHOCTH — MeXaHHU3Ma
ynep>kuBaHus MosiekyJs. O0iacTu mpuMeHeHus!.

JIuranpoomennas xpomartorpagus. Cymuocts Meroga. CopOeHThl U MOABMKHBIE (a3bl s
paszeneHuss aMUHOB U AMUHOKHUCIIOT.

KuakocTh-skUAKOCTHAs  (pacnpenenurtenbHasi) xpomartorpagusa. OcCHOBbI  MeTOna.
Koaddunment pacnpeneneHusi, (GpaxTopsl, BIMSIOLINE HA €ro BEIMUMHY. HocuTenu, NOABHIKHBIC
¢aspr, TpeboBammsa k HuMm. llomsmwkuble ¢asbl. IlporuBorounas xpomarorpadus. I[Ipumepsr
PUMEHEHUSI.

TonkocoiiHaa u Oymaxuas xpomartorpadus.TeopeTnueckie OCHOBbI MeTOAOB. BennmunHa
R¢, ee cBs3b ¢ koadpunmienTOM pacnpenenaeHusi. MeToabl onpeaeneHus 3Toi BeanunHbl. DakTopsl HA
Hee BimsOmMe. bymara g xpomartorpaduu, TOMJIOXKKH, COPOSHTBI MJIi  TOHKOCJOWHOM
xpomarorpadun (TCX). PactBoputenu mist OyMakHOIH U TOHKOCJIOWHOM XpomaTorpaduu.

TexHUKa MOJYYEHUs XPOMATOTPAMM. BOCXOZSINAs, HUCXOZSINAs, ONHOMEPHas, ABYMEpHas U
kpyroBasi. Onektpodopernueckas Oymaxknas xpomartorpadus. MeTroapl Ka4eCTBEHHOTO W
KOJIN4eCTBEHHOTO aHanm3a. Beicokosddexrusnas TCX. Obnactu npuMeHeHHUsI.

5. Cpepxkputuueckasi QuironaHasi xpomartorpagus
CymHocTe MeTona. Cepxkpurudeckue (QIIronIbl, OCHOBHBIE UX CBOWCTBA (IUIOTHOCTb, BA3KOCTD,
k03 pprument nuddysun). Kononku, odbnactu npumenenusi. CpaBHeHrne meronos BOXX, rasosoit
U CBEPXKPUTHUYECKON (PIFOUIHON XpoMaTorpagpu.

6. DaexTpocenapanuOHHbIE METOABI
OCHOBHbBIE IPUHIHIIBI 3JIEKTPOCENAPALIIOHHBIX pa3ieleHnid. BapuaHTbl METOIOB: KaMUJUISIPHBIHI
30HHBIN 3JIeKTPOodope3, KAMMUIIPHBIA H30Taxodopes, KamUIIPHBIN Telb-3J1eKTpodopes,
KaMUIBIPHOE U303JIEKTPO(OKYyCHpOBaHNE, MULICIUTSIPHAS SJIEKTPOKHHETHYECKas: XpoMaTorpadus u
KamwUBsIpHAs 3JeKTpoxpomarorpadus. PU3NKO-XUMUYECKHE OCHOBBL. AmmapaTypa. JleTekTopsl
Monudunmposanue kanmursipa. ObmacTu npUMeHEeHHUsI.



6. OBPA3ZOBATEJIBHBIE TEXHOJIOI'N

B npouecce oOyueHunst HCTIONB3YIOTCS TPAIULIMOHHBIE 00Pa30BaTENbHBIC TEXHOJOTHH (JICKIHH,
CEeMUHApBI, TPAKTHYECKHE Pa0OTHI) U AKTHBHbIE HHHOBALMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTHH!

1. CeMuHap B [HAJOrOBOM pEXHUME MPHUMEHSETCS B OCHOBHOM IPU OOCYXKIEHUHU
BBICTYIUICHUH CTYI€HTOB C A0KJIanamHu (pedeparamu)

2. I'pynmoBotii pa30op pe3yIbTaToB KOHTPOJIBHBIX PaboT

3. Berpeun ¢ coTpygHHUKaMM M PYKOBOAMTENSIMH TNPOQWIBHBIX JabopaTopuil U
NPEANPUSITHHA - MOTEHIHAIbHBIMU pabOTOAATEISIMU BBIITy CKHIUKOB.

B nenom npu u3y4eHnu Kypca akTUBHBIE M HHTEPAKTUBHBIE (POPMBI IIPOBEICHHS 3aHATHIHA

cocTaBJsitOT He MeHee 30% ayIUTOPHBIX 3aHSTUH.

7. NEPEYEHb YYEBHO-METOANYECKOTI'O OGECIIEYEHUA JIUIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCA IO JUCIIUILINHE

7.1. llepeuyeHb-y4eOHO-MeTOAMYECKOTr0 obecreyeHHus AJis1 00y4aromuxcsl Mo AUCHHIINHE:

1. OcHosbl aHanmutudeckoil xumuu. B 2-x kH. /Tlog pen. FO.A. 3omnorosa. M.: Beicmn. mik.,
2005.

2. Creickun EJI, Mimkcon JLb., Bpayme E.B. Ilpaktideckasi BbICOKOS((EKTUBHAS SKUIKOCTHAS
xpomarorpadust. M. Xumus, 1986. 288 c.

3. AiiBazos b.B. OcHoBbI ra3oBoii xpomarorpadum. M.: Beicias mkomna, 1977. 150 c.

JlekuroHHBIE 3aHATHS MPOBOAATCS 1 pa3 B Henemo B oObeme | "aca u 1 9aca mpakTHUECKUX
3aHATUN BO 2-0M ceMecTpe. llocne OkOHUaHUsA U3yYeHHs KaKAOW TEeMbl MAarHCTPAHTBI MIPOXOIAT

TECTUPOBAHUEC, BBIMIOJIHAKT KOHTPOJIbHBIC pa6OTbI.

7.2. Yka3aHus 1Jis1 00y4ar0mHXCH MO0 OCBOGHUI0 THCUHILTHHBI

Tabauuna 7.1.
CoaepxaHue caMOCTOSATEIbHOI padoThI 00y4Yar0IMXCSI
Voo Temni/60npocsl, 6viHOCUMbIE HA cCAaMOcmosamensioe usy- |Kon-60 Dopmvl pabomoi
n/n yeHue yacos
1. | OcHoBHbie monsTHs 1 OMpeneneHs 4 cobecenoBaHne




2. |Teoperudeckue OCHOBBI XpoMaTorpapuu 8 cobecenoBaHne
3. |Tasosas xpomarorpadus 8 cobecesoBaHMne
4. PKumxoctHast XpomaTo-rpadus 8 cobecesoBaHue
5. | Cepxkpurnueckas (ro-uaHas xpomaTorpadus 6 cobecenoBaHue
6.  [DnmexTpocenapalOHHbIE METOBI 6 cobecenoBaHue

8. OHNEHOYHBIE CPEACTBA VI TEKYIIEI'O KOHTPOJISA YCHEBAEMOCTHU H
MMPOMEKYTOUHOU ATTECTALIUN

Bomnpocs! nis codecenoBanust

- Xpomarorpaduueckue Meroasl aHamu3a. llpunmun  meroma.  Knaccmdukarus
xpomarorpaduueckiux MeTonoB ananm3a. [IpueMer xpomaTorpadupoBaHusL.

- 'azoBas xpomatorpadusi. CyImHOCTb METOAA, TPUMEHEHNE.
- unkocTtHast xpomarorpadusi, BBICOKO3(PPEKTUBHAS KUIKOCTHASI XpOMaTorpadus.
CyurHocTh MeTOa, MPUMEHEHHE.

- PacnpenenurensHas xpomarorpadus. MoHooOMeHHast xpomarorpadust (HOHUTBHI).

- Ancopbumonnast xpomarorpadusi. CyImHoOCTh MeTONA, TPUMEHEHHE
- bymaknas xpomarorpadusi. MonekyssipHo-cutoBast xpomarorpadusi. CyImHOCTh METOIOB.
- Apdunnas (bnocneundudeckas) xpomarorpadust. CymHocTs MeTOa, IPUMEHEHHE.

- Ilpumenenme xpomarorpaduyeckoro MeToga B COBPEMEHHBIX  OHOJOTHYECKHX
UCCJIETIOBAHMSX.

Ipumepnsie sapuanmst mecmos

1. BemecTBO mepexoauT U3 OAHOM KUAKOCTH B APYTYI0 IPH
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1. TBepaO-kunKODa3HON SKCTPAKITUH
2 SKAIOKO-KUIKO(PA3HOH SKCTPaKIIHU

3. ancopbuuun
4. cenapauuu

2. Pa3geaenne

BE€IIECTB, IIPpU KOTOPOM 0HoMacca BCILUIbIBAET Ha MOBECPXHOCTH

KYJbTYPAJbHOHN KMAKOCTH

1. punbTpanus
2. pmoraumst

3. cenapauus

3. KapGokcumeTninesiio/03a - 310

1. xkaTHOHUT

2. aHUOHUT

4. NonooOmeHHast xpomaTorpadus ABJIsIeTCS] YACTHBIM CJIydaeM XxpomMaTtorpapuu

1. OymakHO
2. INTACTUHOYHOU

3. KOJIOHOYHOU

5. OcHOBOMOJIOKHHUK XpoMaTorpaguu

1. CBenbOepr
2. Uencen

3. Ligser

Kpumepuu OUEHKU omeemda cmyoeuma npU 6bINO/IHEHUU MECMO6BIX 3a0anuil

Onenka

TpeboBanusi K 3 HAHHAM

OTJIMYHO

OneHka «OTIMYHO» BBICTABISIETCS MArMCTPAHTY, €CIH OH TIIyOOKO U
MIPOYHO  OCBOWJI  MNPOTrPaMMHBIA  MaTepuan,  HCUEPIBbIBAIOLIE,
MOCJIEAOBATENBHO, Y€TKO U JIOTHYECKH CTPOMHO €0 HM3JIaraeT, yMEET
TECHO YBS3BIBATb TEOPHIO C TPAKTHKOH, CBOOOIHO CIIPaBISETCA C
3a7a4aMy, BONPOCAMM W JPYTMMH BHAAMU NPUMEHEHUS 3HAHUM,
IIPUYEeM HE 3aTPyIHSETCs C OTBETOM MPH BHIOW3MEHEHUHU 3aAaHUM,
NPaBUJIBHO OOOCHOBBIBAET NPUHSTOE PELICHHUE.

XOpOLIO

OLIeHKa «XOpOLIO» BBICTABJIACTCA MAaruCTpaHTy, €CJIM OH TBEPAO 3HACT

MaTepuajl, IpaMOTHO U MO CYLCCTBY MH3jara€t €ro, HE AOMyCKas
CYHWECTBCHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC, TMpPaBUIIBHO
NPUMECHACT TCOPECTUUCCKHUE TMOJIOXKECHUA MPU PCHICHUN NPAKTHYCCKHUX
BOIIPOCOB U 3aa4, BJIAOCECT HGO6XOI[I/IMBIMI/I HaBbIKaMU U MPHUEMaMH UX
BBITTOJIHEHUS.

YAOBJIETBOPUTEIBHO

OLIeHKa «YHOOBJICTBOPUTECIIBHO» BBICTABIIACTCA MAruCTpaHTy, €CIIN
OH HMMCCT 3HAHHA TOJBKO OCHOBHOI'O XapaKTE€pa, HO HEC YCBOMJ €ro
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AeTajei, [OOMyCKaeT HETOYHOCTH, HEIOCTATOYHO  MPaBHIIbHBIE
(bOpMYIMPOBKH, HAPYIIEHUS JIOTUYECKOH IMOC/IEN0BaTEbHOCTH B
N3JI0KCHUU HpOl"paMMHOFO MaTepI/Ia.]'Iaj HUCIIBITHIBACT 3any,[[HeHI/I$I HpI/I
000CHOBAHHUH OTBETA.

OL[eHKa CHEYOOBJICTBOPUTCIIBHO»  BBICTABJIACTCA  MAruCTpaHTy,
HEYAOBJIICTBOPUTECIILHO KOTOprfI He 3HaeT 3HAUMTEILHOM YacTH nNporpaMMHOro mMarcpuala,
AOMYCKAaCT CYMECCTBCHHBIC OH_II/I6KI/I, HUMECT 3aTPYAHECHUA TTPU OTBETC HA
BONPOCBI W ODOCHOBaHWMM OTBETOB. Kak mpaBuUjio, OLIEHKA
CKHEYAOBJICTBOPUTCIIBHO» CTABUTCA MAarucCTpaHTaM, KOTOPbLIEC HE MOTYT
NpOAO/KUTE  OOydeHHe 0Oe3  JOMOJHUTEIBHBIX  3aHSATUH  TIO
COOTBETCTBYIOLIEH JUCIUILJIMHE.

Keiic-3a0anue

B ocHOBe kOHIENMUIMK MeTOJa KOHKPETHBIX CUTyalui (Kefc-MeTona) sSBISIeTCs MPAKTHIeCKOe
3aHATHE, HAlleJIEHHOE Ha (POPMHMPOBAHUE Yy CTYACHTOB NMPO(ECCHOHANBHBIX KAueCTB PYKOBOAUTEJS
TEXHOJIOTHYECKOrO MPOLIECCa, HaBbIKOB U YMEHUI 4epe3 MOAEIUPOBAHUE NMPAKTHUYECKUX NEUCTBUH B
YCIIOBUSX Y4eOHOTO 3aHSTHSI.

IIpousBoncTBeHHast curyauusi (kefic) — 510 3¢pdexTuBHbII crmocod MoAeTUpOBaAHUS
MPOTHO3UPYEMBIX TPOM3BOACTBEHHBIX cutyaruil. Ilpobnemarnka keiicoB Onm3ka k mpoOnemam, ¢
KOTOPBIMH OyAYIIUM TEXHOJOraM MHILEBOW MPOMBIMIJICHHOCTH MPUAETCS CTOJNKHYTHCS B PEabHOU
JKU3HHL.

Keiic-3a0anue Nel

CrouHble BOABI HEKOTOPOTO MPOMBIIIJIEHHOTO NPEANPUATHS COAEpXKAT CONU  TSDKEJbIX
METaJUIOB, HEOPraHWYeCKHe KHCIOThI, IOBEPXHOCTHO-akTHBHbIE Bemectsa (IIAB) wu npyrume
3arpsiI3HUTENN OKpyxKaroliei cpenbl. OHU B BHUJE B3BECH IMOCTYIAIOT HA OYMCTHBIE COOpY>keHus. B
npoIecce UX OUYUCTKU MPOUCXOST MPOLECChl HEUTPaIN3aliy, KOAryJsILNN, OCAOKICHHS, (UIbTPALU

" U3BJICHCHHS BEIICCTB, KOTOPBLIC MOT'YT OBITh pcan30BaHbl UJIU UCTIOJB30BAHbI ITIOBTOPHO.

Jnsa ocaxneHus: OONBLIIMHCTBA HMOHOB TSDKENBIX METAIOB M3 CTOYHBIX PACTBOPOB YaCTO
NPUMEHSIETCS] THIPOKCU KaibLus (TalieHast u3BecTb). Eciiu rogoBoit oObeM ouninaeMoi BObI paBeH
2000 M3, a comepkaHHMe B HeM HOHOB coctasisier 140 mr/mm3, To ¢ yderom 10 %-ro u3bbiTka
peareHTa, HEOOXOAMMOTO AJISI IOJIHOTO OCAKAEHUS, PACXOA THAPOKCHIA KAJbLH COCTABUT KT
B IOJI.

(OTBeT mpuBecTH ¢ TOUHOCTHIO 10 nenbix; Ar(Fe) = 56.)

Kpumepuu oyenku omeema cmyoenma npu 6s1n0/IHEHUU KORMPOIbHOU padomyl

Ouenka TpeGoBanusi kK 3HAHUSIM

OTJIUYHO MPUBENCHBl  MOJHBbIE MPABUJIbHBIE  PELIEHHs, OTBETHl PaAMOTHO
apryMEeHTHPOBaHBI
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XOpOLIO JIOMYIIeHbl HE3HAYUTEJbHbIE MOTPEUIHOCTH MPU OTBETAX HA BOMPOCHI,
apryMeHTaluys Oblia He MOJHON

yIIOBJIETBOPUTENIBPHO | B OTBETAX Ha HEKOTOPBIE BONPOCHI AOMYLIEHBI I'PyObIe OIIMOKH, YacThb
BBIBOJIOB HE apIrYMEHTUPOBAHA UJIU apTyMEHTHUPOBAHA HEMPABUWIBHO

HEYIOBJIETBOPUTENILHO | OTBeThl HA 50 u Oosee % BOMPOCOB OMUOOYHBI, OOJBITMHCTBO BBIBOIOB
HE apTryMEHTHUPOBAHBI HJTH APTYMEHTHPOBAHBI HEMTPABIJILHO

KOHmpOJleble 60ONPOCHL K 3a4emy

1. OcHOBHBIE MPUHIMITBI XPOMATOrpapuuecKoro Merona. 3agadd U BO3MOXKHOCTH Ta30BOH
xpomarorpadun.

2. Knaccupukauuss MeTonoB xpomarorpaduu 1mo NpU3HAKY TPUPOABI SIBJICHUH B OCHOBE
pa3neNeHus, 1O arperaTHOMy COCTOSHHIO TIOABM)KHOM M HENOABIKHOW (a3, Mo MeTonuke
MIPOBENCHMUSI.

3.0cHOBHBIE MapaMeTpbl xpomarorpaduueckoro mpouecca. KOHLENIUS TEOPETHUECKHX
tapenok. Kunerndeckass teopusi. PasmbiBaHme xpomarorpadpuueckoil 30HbI. XpomaTorpaduyecKuii
k. @opma n30TepMbl COPOLIMU M COOTBETCTBYIOIINE UM MPOP TN XpoMaTOrpapuuecKux MHUKOB.

4. TMapamerpnl ynepskuanusi. Bpemsi ynep:kusanus. O0beM ynepskuBanus. AOCOIOTHBIE U
WCTIPABJICHHBIE BEJIUYNHBI ISP KUBAHMUSL.

5. ITapametps! pasznenenust. Koadduuuent pacnpenenenus. Koaddumnuent pazneneHus.

Koapdpumment emxoctun. DPdexTuBHOCTH  xpomarorpaduueckoil  KojoHkH.  Yucno
TEOPETUUECKUX Tapesiok. BpicOoTa >KBHUBaJEHTHAs TEOPETUYECKON Tapenke. YUMCIO pa3aesieHuil.
Crenenb pasneneHusi. CeleKTUBHOCTb KOJIOHKU.

6. IlpuHnunuanbHas cxema rasosoro xpomarorpada. OcHOBHBIE y37bl XpomaTtorpada, HX
Ha3Ha4YeHHe U MPUHLINII AeHCTBUSI.

7. Xpomarorpaduueckrne kojgoHku. Hacamounble n kamuuisipable KOJOHKH. CopOeHTBI auist
ra3oBoil xpomarorpadpuu. Hemonsmwxkubeie dasel. IMomsaprocts (a3. CenextuBHOCTH (a3. Meronuku
3amonHeHust  Xpomartorpadudeckoii komoHku. IloaroroBka (KOHAEHIMOHMPOBAHUE) KOJOHOK.
MeToanku BBOAA MPOOBI B KOJOHKY.

8. Herekropel. IlpunHuune! padotsl pasnuunbix aerekropos: ATIL, AWUIL, A33, AIlD, THU/,
OUN u np. JlecTpyKTUBHBIE U HENECTPYKTUBHBbIE NETEKTOpPbL KOHLEHTpallMOHHBIE U NOTOKOBBIE
nerexktopel. UyscTBUTENBHOCTE AeTekTopa. Ilopor uyscTBUTENBHOCTH. MHEPLHUOHHOCTE AETEKTOPA.
JIvHeHbIN 1Hana3oH IETEKTopa.

9. 3agaun kauecTBeHHOro aHanu3a. [Ipodrema nneHTHdUKaINN XpoMaTorpagUuIeCKuX MAKOB.

I'papuueckne meroner wunentudukanmu. HWHAekcel ynaepkuBaHusi (aOCONIOTHBIE U
oTHOocuTenbHbIe). WHpekcel yaepkuBanusi Kosawa (nuueliHbIH m Jjorapudmuueckuii). Merton
CTaHIAPTHON JOOABKH.

10. 3agaun konuuecTBeHHOro aHanu3a. KonudecTBeHHblE XapaKTEPUCTUKU AHATUTHYECKOTO
CHUTHaJa — BBICOTA W IUIOMIAAL Xpomarorpaduueckoro muka. I'paduueckoe m aBTOMATHUECKOE
U3MepeHue IIIoWAaAN MUKOB. MeToa pacyeTa IUIOIIAAU TUKa IO METOY TPEYTOJbHUKA.

Meronbl pacdera IUIOIAAM ACUMMETPUYECKOro mnuka. Meroabl pacuera IUIOLIAAU IHKa
IIPUMECH, HaXOAALIeHCs Ha 3aJHeM (PPOHTE OCHOBHOTO IMHKA. MeTop! pacdeTa IUIOMAAH CPE3aHHOTO
MUKa.
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11. Meronbl KOJUYECTBEHHOTO pacyera: Meron aOCOMIOTHOH KamMOpPOBKH, METO[
HOPMaJIM3ally, HOPMalu3alust C KaauOpOBOYHBIM  KO3((UIMEHTOM, METOX BHYTPEHHEH
HOPMAaJIN3ALHH.

12. MHOTOKOMIIOHEHTHBIE CMECH, HUX THUIIBI U PA3SHOBUAHOCTH. OcobennocT METOAUKN
XpoMmarorpaU4eckoro  aHajgM3a  CJIOXKHBIX  CcMecei: BbIOOp Meroga  NIPOOOIONTrOTOBKH,
¢bpakurornpoBanue npod, obecrneueHne HEOOXOOUMOTro YpPoBHS 3(P(PEKTUBHOCTH U CEJIEKTHBHOCTU
KOJIOHKH, obecreyeHne MmoJIHOTHI ACTCKTUPOBAHUA. OL[eHKa HOI"peLHHOCTefI.

13. Ananutuyeckue 3aa4u ONpeneaeHus coaepxkanus npuMmecein. Kimaccudukanus npumeceit
10 XUMUYECKOH nprpose 1 GU3NIECKOMY COCTOSIHUIO. MUKpPOTIPUMECH.

14. Oco0eHHOCTH METOAMKH XPOMAaTOrpauyeckoro OMpeneNieHHs COAEpPKaHUS NPUMECEH:
BbIOOp Meroma mpOOOTOATOTOBKH, KOHIICHTPHUPOBAHUE, OOecredeHne HeoOXOOUMOro YpPOBHS
3¢ (PEeKTUBHOCTH U CENEKTUBHOCTH KOJIOHKH, oOOecredeHne HeoOXOMUMON HYyBCTBUTEIBHOCTH
JETeKTOpa U MOJHOTHI AeTeKTUpoBaHus. OLeHKa MOrPelTHOCTEH.

15. OcobeHHOCTH METOMMKH XPOMATOrpauyeckoro aHajin3a MULIEBBIX MPOAYKTOB. MeTonbl
npoOONOATOTOBKY. XUMHUYECKOe MOIU(PUIIUPOBAHNE KOMIIOHEHTOB MPOOHI.

16. ObGecneuenne HeOOXOAMMOro YpOBHS 3(P(PEKTUBHOCTH M CEJNEKTUBHOCTH KOJIOHKH,
o0ecriedeHne HEOOXOAMMOI UYyBCTBHTEIBHOCTH NETEKTOPAa M TOJHOTHI AeTekTupoBaHus. OueHka
MOTPELIHOCTEN.

Kpumepuu OUEHKU omeemd HA 3aieme

Ouenka Kputepuu orera

3auTeHo I'mybokoe u xopolinee 3HAHWE W TOHUMAHUE MPEIMETa, B TOM YHUCIE
TEPMUHOJIOTUU u OCHOBHBIX TIOHSTHIA, TEOPETUIECKUX
3aKOHOMEPHOCTEH; (haKTHIECKUX JTAHHBIX, 00CTOSATENbHBIN,

JIOTMYECKHUI U TPaMOTHBIN OTBET BO BPEMs CAAYU 3a4€Ta; YEIbHBIN BEC
omuOOK MPU KOHTPOJILHOM TeCTUPOBaHUH — He Oonee 50%.

He3auTteno Cnaboe 3HaHUE OCHOBHOM TEPMHUHOJIOTHH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (PaKTUUECKUX JAHHBIX, OIIMOOYHBIN OTBET Ha
3aueTe; yaeNbHbIA BeC OUIMOOK MPH KOHTPOJIBbHOM TECTUPOBAHUH —
6onee 50%.

9. VUEBHO-METOJANYECKOE 1 HHOOPMALIMOHHOE OBECIEYEHHE
AUCHUILINHBI

9.1. YueOHasi inTepaTypa

a) OCHOBHAf:

1. OcuoBbl aHanmuTHUeckoi xumuu. B 2-x kH. /ITox pen. FO.A. 3onorosa. M.: Beicmu. mik., 2005.
2. OcHOBBI aHaJMTHYECKOH xuMun. [IpakTudeckoe pykoBoACTBO. YueOHOe mocodue it By30B.
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ITox pen. KO.A. 3omotoBa. M.: Beicw. mik., 2001. 463 c.

3. Amenun B.I'. Xumudeckue MeToabl MACHTH(DHUKAIINHN U TOJYKOJINISCTBEHHOTO KCIIPECC-
onpeaeneHus sewmects. Bnagumup. U3p-so Bal'V. 2001.

4. Amenuu B.I'. Ananutudeckasi xumusi. Mertoamueckue yka3aHus K JadbopaTopHbIM paboTam.
Bnanumup. U3n-so Bal'V. 1998.

5. Crpickun EJI, Himkcon JIb., bpayme EB. Ilpaktuueckasi BbICOKOI((EKTHUBHAS >KUAKOCTHAS
xpomarorpadus. M.: Xumus, 1986. 288 c.

6. AtiBaso b.B. OcroBbI ra3oBoii xpomarorpaduu. M.: Beicmast mkomna, 1977. 150 ¢.

7.3. Amenun B.I'. Xpomarorpaduuexkne merons! ananusa. I[Ipakrukym. Bnagumup. M3a-Bo
Bal'y. 2009.

0) momoJHHTENbHAS

1. Durenbrapn X. XKunkocTHast xpomarorpadus Py BLICOKHX MaBieHusix. M.: Mup, 1980. 245 c.

2. Imaryn O.A., 3onotos FO.A. Monnast xpomarorpadust. M.: M3a-8o Mock. YH-Ta, 1990. 194 ¢.

3. bepeskun B.I', bBoukos A.C. KomdecTBenHast ToHKOCTOMHas xpomarorpadusi. M.: Hayka, 1980. 245 ¢.
4. Xpomarorpaduuecknii aHamms3 okpy:xaromeii cpenpl / [Ton pen. B.I'. bepeskuna. M.: Xumus, 1979. 230 c.

9.2. UnTepHeT-pecypcehI:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snextponHas 6ubnuoreka

http://elibrary.ru/default.asp Poccutickas HarmonanbHast Oubnnoreka

http://primo.nlr.ru http://nbmgu.rudnexrponHast Oubmuoreka Poccuiickoii rocynapcTBeHHON
oubmorexu

9.3. IIporpammHoe oGecrieuyeHue

YHuBepcurer odecrnedeH HeoOXOIUMBIM KOMITIEKTOM JINLEH3HOHHOTO U CBOOOAHO
PacIpOCTPaHSIEMOr0 MPOTPAMMHOI0 O0ECTIEHEHHSI, B TOM YHCJIE OTEUECTBEHHOT'O IPOU3BOICTBA.

Kaxnprit oOyyarommiicss B TeueHHE BCero neproaa ody4ueHust odecneueH HHANBUYaTbHBIM
HEOrPaHMYEHHBIM JTOCTYTIOM K 3JIEKTPOHHOH HH(POPMALIMOHHO-00pa30BaTEIbHON Cpeie YHUBEPCUTETA
u3 1000 TOYKH, B KOTOPOH MMEETCsI TOCTYT K MH(POPMALMOHHO-TEIEKOMMYHHUKALIMOHHONW CETH
«MHTEepHeT» Kak Ha TEPPUTOPUHU YHUBEPCUTETA, TaK U BHE €e.

YHuBepcuter oOecreueH  CIAEOYIOIUM  KOMIIEKTOM  JIMIIEH3MOHHOTO  MPOrPaMMHOIO
obecrieueHusl.

1. JluueH3HOHHOE MPOrpaMMHOe obecrieueHre, Henojb3yemoe B MHrl'Y
1.1. Microsoft Windows 7
1.2 Microsoft Office 2007
1.3 IIporpammuslii komruiekc MMUC “Busyanbnas Ctynus TectupoBanus”
1.4. AntuBupycuoe I10 Eset Nod32
1.5.CnpaBouHo-tipaBoBasi cucrema “‘KoHcynbrant”
1.6.CnpaBouno-nipaBoBasi cucrema “l'apant”’

Hapsmy C TPAAULIHUOHHBIMU U3JAHUAMH MAruCTPAaAHTbl U COTPYAHHUKU UMEKOT BO3MOXKHOCTDH
MOJIb30BATHCS SJICKTPOHHBIMU MOJITHOTEKCTOBBIMU OazaMu JaHHBIX
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https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%25253A%25252F%25252Ffizrast.ru%25252Fsitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru
http://nbmgu.ru%2525d0%2525ad%2525d0%2525bb%2525d0%2525b5%2525d0%2525ba%2525d1%252582%2525d1%252580%2525d0%2525be%2525d0%2525bd%2525d0%2525bd%2525d0%2525b0%2525d1%25258f

Ha3BaHue pecypca
ANeKTPOHHas 6MbMoTeKa OHNaH «EAMHOE OKHO K
o6pa3oBaTe/ibHbIM pecypcam»
«ObpasoBaTe/bHbIN pecypc Poccum»
defiepasibHbIN 06pa3oBaTe/bHbIA NOPTaT: YUPEXaeHUs,
nporpammel, ctaHgapTbl, BY3bl, TecTol EI3, TMA
®efiepasibHbIN LEHTP MHDOPMALMOHHO-06pa30BaTe/IbHbIX
pecypcos (PLINOP)
9BbC "KOHCYNbTAHT CTYAEHTA". 3neKTpoHHas
6161M0TEKA TEXHUYECKOr 0 BYy3a
N3paTenbcTBO «J1aHb». INeKTPOHHO-O6MBAM0TEUHas
cucrema
Pycckasi BUpTyanbHas 6ubnmnoTeka
N30aTenbcTBO «/laHb». INEKTPOHHO-O6MGIMOTEYHas
cucrema
ExXeHefleNbHUK Hayku u obpasoBaHus KOra Poccum
«AKagemnsa»
Hay4Has anekTpoHHast 6ubnmnoTeka «e-Library»
ANeKTPOHHO-6MbnnoTeyHas cuctema IPRbooks
ANEeKTPOHHO-CMpaBoYHas cucTeMa JOKYMEHTOB B chepe
06pa3oBaHUs «VH(hopMno»

MHpopMaLumnoHHo-npaBoBas cuctema «KOHCYNbTaHT-MN/IHC»

NHhopMaLMOHHO-NpaBoBast cucTema «FapaHT»

ANeKTPOHHO-6M6NMOTeYHas cuctema «HOpanT»

Tabnuua 9.1.

Ccblnka/goctyn
http://window.edu.ru

http://school-collection.edu.ru
http://www.edu.ru -

http://fcior.edu.ru -
http://polpred.com/news
http://www.studentlibrary.ru -

http://rvb.ru -
http://eJanbook.com -

http://old.rsue.ru/Academy/Archive
s/Index.htm
http://elibrary.ru/defaultx.asp -
http://www.iprbookshop.ru -
http://www.informio.ru

CeTeBas Bepcusi, OCTYMHa CO BCEX
KOMMbIOTEPOB B KOPNOPATVBHOM
cetn NHrry

CeTteBas Bepcumsi, OCTYMHa CO BCeEX
KOMMbIOTEPOB B KOPNOPATUBHOM
cetn NHrry
https://www.biblio-online.ru

10. "MTTHACTUBO-TT/IXHMEMIBOB OBPJILJIIE/THC ANCUNNIMbI

MepeyeHb HEOBXOANMBIX TEXHUYECKMX CPEACTB 06yUeHMs, 1CMOb3yeMbIX B yUe6HOM npoLiecce

ANSi OCBOEHUS ANCLMN/IMHBI «XpoMaTorpagmsi»:

1. Becbl aHaIMTUYeCKNe, TEXHUYECKNE.
2. CnekTpodotometp CD-46.
3. ®oTokonopumeTpbl KOK-2, KOK-2MTI.
4. loHomepsbl 1130, SkcnepT, AKBU/IOH.

5. ATOMHO0-a6COpPOLMOHHBIV criekTpoMeTp «KBaHT Z-OTAx» ¢ NporpaMmHbIM 06ecredeHem

Habopom namn.

6. Ma30BbIi Xpomatorpad) «KpucTana» ¢ AeTeKTopamm no TenaoNpPOBOAHOCTM, 3NEKTPOHHOMY

3axBaTy U KanunnspHbIMN KOSIOHKaMW.
7. O6opyaoBaHMe Ans TOHKOC/IOMHOM Xpomatorpagun.
8. IK-cnekTpomeTp.

9. MepHas nocyaa, CTYNKu A1 Npo6onoAroToBKM U3 arata W ALUMbI, YallKW, TUFAU U3 NAaTUHBI,

KBapua, CTEeK/0yrnepoja..
10.UeHTpungpyra.
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru
https://www.biblio-online.ru

11. KomnbroTepHOE U MyJIbTUMEIHIHOE 000pyI0BaHHE.

12. Buneo- u ayImoBU3yalbHbIC CPEICTBA OOYUCHUS U JIP.

11. METOJIMYECKHME YKA3AHMS JUISI OBYYAIOLIUXCSI IO OCBOEHUIO
JUCLUILINHDBI

Teopernuecknid MaTepuasn TUCHMIUIMHBI «XpoMmaTorpadus» H3ydaercss B TEYEHHE 2-TO
CeMecTpa B COOTBETCTBHH C Y4eOHBIM M1aHOM. CaMocCTOsSTeNbHAS BHEAYIUTOPHAS paboTa MarucTpoB
o0ecrnieyeHa EKTPOHHBIMU y4eOHO-MeToAnYecKuMu pecypcamu (cucrema Moodle), BO3MOXKHOCTBIO
OOIIEeHNs MarkcTPaHTa C MPETo/aBaTesIeM IIOCPEICTBOM IEKTPOHHOH MOUTHI, JOCTYNIOM B Internet.

OCHOBY TEOpPETHYECKOW MOATOTOBKH MO JUCIUIUIMHE «XUMHUYEcKass KMHETHKAa U MEXHAU3MBI
XMUMHMUYECKUX PEaKLUi» COCTABISIOT JIEKIIMH, KOTOPbIE MPEACTABISAIOTCS CUCTEMATUYECKU B COUETAaHUU
C CEeMHHApCKUMHU U Ja00paTOpHBIMU 3aHATHSIMHU. OCHOBHBIE YUEHUS U BJIAJEHUS OTpadaThIBAlOTCS U
3aKpEeIUISIOTCS Ha CEMHHApCKUX W JIaOOpaTOPHBIX 3aHATHSAX. AYAUTOpHBbIE 3aHATUS (JIEKIUH,
ceMHUHapbl U JabopaTopHble 3aHATHS) OOBEAMHEHBI C CaMOCTOSATEIbHOM BHEAyIUTOPHOH paboToii
MarucTpoB HaJl pEKOMEHIYeMOM JIUTEPaTypoil, a TakkKe 3aJaHUsIMU, KOTOpPbI€ BbIIAET MPENoiaBaTeb
U TIPU MOATOTOBKE K JJAOOPATOPHBIM 3aHATHUSIM.

[Ipy u3ydeHMM JAMCUMIIMHBI ~ MAarucTpaHTaMU  MOTYT  MCIIOJb30BaThCS  CIENYIOIIHE
nH(OPMAaLMOHHBIE TEXHOJIOTUN U MHHOBAIIMOHHbBIE METO/IbI:

- DJIEKTPOHHBIM BapHaHT y4eOHO-METOIUYECKOro KOMIUIEKca (C HCHOJIb30BAHUEM CHCTEMBI
Moodle);
- peCypChI AMEKTPOHHOU OMOIMOTEYHOM CUCTEMBI;
- pecypcbl UHTEpHET;
- MyJIbTHUMEIUITHASA TEXHUKA.

IIpenonaBatenp, YUTAOMMNA TUCHMIUIMHY, BEIET Y4ET MOCEIAEMOCTH U OCYILECTBIISIET KOHTPOJIb
32 BBINOJHEHUEM CaMOCTOATENBbHOW pPaboThl. Tekylmuii KOHTPOJIb 3aKI0YaeTcs B MOHUTOPHHIE
BBITMIOJIHEHUST y4yeOHOM IporpamMMbl JUCLUIUIMHBI Ha ayAMTOPHBIX 3aHATUSX M OLIEHKE pabOThl Ha
CEMMHAPCKUX U IIPAKTUYECKUX 3aHATHUSAX.



Paboyas mporpamma AMCHUIUIMHBI «XpoMmaTorpadus» COCTaBI€Ha B COOTBETCTBUH C
tpeboBanusmu @I'OC BO mo nanpasienuto moarotoBku 04.04.01. Xumwus, yTBEp>KACHHOTO
npukazoM MunncrepcTBa oOpasoBanuss u Hayku Poccuiickoit @enepanuu ot «13» _urons
2017r. Ne 655 .

[Iporpammy cocraBuina:

K.IL.H., Ipodeccop kadeapbl XUMUKA P.J1. ApuakoBa
(momxuoctp, @.1.0.)

[Iporpamma ogo0peHa Ha 3acenaHuy Kadeapbl XUMUU
ITporokon Ne 9 ot «20» urons 2022 rona

[Iporpamma ono6peHa YueOHO-METOIMUECKHMM COBETOM XUMUKO-OMOIOTMUECKOT0_ haKyabTeTa
ITporokost Ne 10 ot «21» mronst 2022 rona

[Tporpamma paccMOTpeHa Ha 3aceJaHud Y 4eOHO-METONIECKOTO COBETa YHUBEPCUTETA
ITporokost Nel0 ot «29 » nrons 2022r.



Caenenusi 0 nepeyTBep:KIeHHH NPOrPaMMbl HA OYepeaHOH yueOHbIil roJ U perucTpauun

H3MEeHEeHHH

Y4eOHbIH Pemenne BuecenHble m3MeHeHUS TTonmuce 3aB.
rof Kaenpsl kadenpoit
(Ne mpoTokona,
narta)
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