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1. EJIX OCBOEHUA JUCLHHUITJINHBI

eassMu 0CBOEHUS TUCHHUILIHHBI «XpoMaTorpadusp> siBJIsSIIOTC:

- (opMHpoBaHHE Y MATUCTPAHTOB 1EIOCTHOTO IIPEICTABICHUS O XPOMAaTOrpapuuecKux
METOJIaX aHaJM3a; 03HAKOMJICHUE C COBPEMEHHBIM COCTOSTHIEM METOJIOB XpOMaTorpaduu;

- ($opMUpOBaHHE 3HAHUUN JJI PAIIMOHAIBHOTO TIOIX0/Ia K HCIIOIH30BAHUIO XpoMaTorpaduu B

AHaAJIN3€C XUMHNYCCKHUX COCHHHGHHﬁ.

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HI/ICHI/IHHI/IHa «XpOMaTOI"pa(l)I/IH» OTHOCHUTCA K JUCHUILIIMHAM IIO0 BBI60py; HU3y4acTCsa BO 2
CCMCCTPE; ABJICTCA aﬂbTepHaTHBHOﬁ JUCHHUITIIIMHEC ((AI[COp6I_II/I$I " ITOBCPXHOCTHBIC ABJICHUA).
OcHoBol AJi1 €€ OCBOCHUSA ABJIAIOTCA 3HAHUSA, YMCHUA W HABBIKHU, IMOJIYYaCMBIC B HPOLECCCC
HU3YyUCHUA 0a30BEIX JUCHHUIIINH <<H€OpFaHI/I‘-IeCKa$I XHUMU», «OpraHqucxas{ XUMU»,
«AHamuTHYECKas XUMMUA», «Duznyeckas XUMUI», «Duznyeckue MCTOABI NCCIICAOBAHUA), «CDI/I3I/IKa»,

«MartemaTuka.

Taoauua 2.1.

CBs13p AMCHUIVIMHBI «XpoMaTorpagus» ¢ npelmiecTBYIOIMMHU JUCHUIVINHAMH H CPOKHU
UX U3yYeHUs

Kon JIMCUMIUIMHEL, TPEAIIECTBYONINE TUCLUIUINHE Cemectp
JICLIUTUTAHBI «Xpomarorpadusi»
b1.B.03 Cratuctnyueckast TepMOJMHAMUKA KOH/IEHCUPOBAHHBIX 1
CUCTEM
b1.B.05 TepMoarHaMuKa U MOJIEKYJISIPHO-KUHETHYECKAs TEOPHUS 1
HEOOpPaTUMBIX MTPOLIECCOB
b1.B.JIB.03.01 |{OcHOBHBIE METOABI XMMHUYECKOTO aHaJIN3a 1




Taoaunma 2.2.

Css3pb AUCIHHUIIJIMHBI ((XpOMaTOFpa(l)I/Iﬂ» C NOoCJICAYINUMHA NUCHUIIJIMHAMUA U CPOKH UX

U3ydeHus
Kon JMCUMIUIMHBIL, CIIEIYIOIINE 32 TUCLIUIIIIMHON Cemectp
JICLUTUTAHBI «Xpomarorpadusi»
b1.0.04 XuMHueckas THHAMUKAa JIEMEHTAPHBIX MTPOLIECCOB, 3
KaTajus.
b1.B.01 CoBpeMeHHbIe TPOOIeMbI (PU3NUECKON XUMUHU 3
b1.B.JIB.04.01 |Xumuuyeckass KMHETHKA U MEXaHU3MbI XUMUUYCCKHUX 3
peakuuii

B pe3yiabTaTe OCBOCHUSA JTUCHMIVIMHBI MATUCTPAHT JOJIKCH

3HaTh:

MCTOBI XpOMaTOFpa(I)I/I‘IeCKOFO aHaJIn3a U KaK UX MOXHO IIPUMCHATHL B 3aBUCHUMOCTH  OT

IOCTaBJICHHOM aHAITUTHYCCKOM 3aJa4u,

- OCHOBHBIE JINTEPATYPHBIE HCTOYHHUKHU U CIIPABOYHYIO JINTEPATYpPy MO

OCHOBHBIC ITIOHATHUSA U 3aKOHBI, JICKAIIKMEC B OCHOBC AHATUTHYECKOM XUMUU,

METOJaM aHaJIu3a.

XpoMarorpaduaeckum

METO/Ibl pa3fiesIeHus BEUIECTB (XMMHUECKHE, XpoMaTorpadudeckue, SKCTPaKIMOHHBIE);
OCHOBHBIE JIUTEPATYPHBIE UICTOYHUKH, CIIPABOYHYIO JINTEPATYPY IO aHATUTUYECKON

XHUMHHU.

YMmerh:

- BBIOMPATH ONTUMAJILHBIN METO]T KAUECTBEHHOTO M KOJIMYECTBEHHOT'O aHAJIN3a BEIECTBA;

- TPOBOJUTH JTA0OPATOPHBIE OTBITHI, OOBSICHATH CYyTh KOHKPETHBIX PEAKIUil H UX
aHanuTudeckue 3 PeKTri, 0HOPMIIITH OTYETHYIO TOKYMEHTAIIMIO TIO KCIIEPUMEHTAITHHBIM
JTaHHBIM.

Baanern:

- TEXHUKOM XMMHYECKHUX IKCIIEPUMEHTOB, POBEICHUS TPOOUPOUHBIX PEAKIMI1, HABBIKAMU
paboThI ¢ XUMUYECKOH MMOCYA0I U MPOCTEHIIMMU TPUOOPaMHu;
- IPOCTENUIIMMH ONEPALUIMHU MTPU BBITOJIHEHUN KaU€CTBEHHOTO M KOJMYECTBEHHOTO

aHaJIM3a

BCIIECTB;

- HaBbIKaMU 110 IPOBCACHUIO CUCTEMATHYCCKOTI'O aHalIn3a HEU3BECTHOI'O COCTUHCHU S,

- METOJaMH CTaTUCTHYSCKOM O6pa6OTKI/I OKCIICPUMCHTAJILHBIX PE3YJILTATOB.



3. KOMIIETEHIHUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMSA JUCIIAIIJIMHbI

[Tponecc n3yueHust TUCIMILIMHBI HANIPaBJIeH Ha (OPMHUPOBAHUE SJIEMEHTOB CIIEIYIOLIHX

kommeteHiuil B coorserctBuu ¢ GI'OC BO u OIIOII BO no nanHoMy HanmpaBjIeHUIO MOATOTOBKHU:

a) ynuBepcaabHbIX (YK) — YK-3
0) mnpodeccuonanbubix (IIK) - IMK-2.

Taoauua 3.1.

Martpuua cBsi3u KOMIeTeHIHi, JOpMUpPYeMBbIX HA OCHOBE M3YYeHHs TUCIUIIIHHbI
«Xpomatorpadus», ¢ BpeMeHHBIMHU 3TANIAMU OCBOEHHUSI €€ COAepPKAHUS

Kozpr Komnerenmus Cemectp
KOMIIETEHIIN I U3Y4EHUs
(@roc)
YK-3 Crnioco0eH OpraHu30BBIBaTh U PYKOBOJIUTH paOOTON KOMAaH/IbI, 2
BbIpa0aThIBasi KOMaHIHYIO CTPATETHIO JJISl TOCTHIKCHUS
MTOCTABICHHOW LIEH
[1K-2 Crnoco0eH MpoBOIUTH MATEHTHO-UH()OPMAIIHOHHBIE 2
WCCIIEIOBAHMSI B BEIOPaHHOM 00J1aCTH XUMUH WITH CMEXKHBIX HAYK
4. OFbEM JIUCHUILJINHBI U BUJIbl YYEBHON PABOTHI
Taoauna 4.1.
Bua yueoHoii padoThl Bcero 2
4acoB cemecTp
OO61ast TpyA0€MKOCTh TUCHUTUIMHBI 144 144
AyIUTOpPHBIE 3aHATHUS 68 68
Jlexun 34 34
[Mpaktrueckue 3anstus  (113) 34 34
CamocrosarenbHas padota ctyaeHtoB (CPC) 76 76




5. COAEP KAHUE JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMMNYECKHUX YACOB 1 BUJIOB YYEBHBIX

3AHATUHA
Tab6auna 5.1.
CTpyKTYypa U cofepKaHue TUCHHIITUHBI
n/m | Paznen nuCHuIuIMHb Bupl yueGHO# paboThI (4ac) dopMmbl
KOHTPOJIS
Jlekuuu | JIabo- | Camoc-
3 patop- | TosiTe-
S HBIC JbHBIE
2 paboThl | paboTHI
@)
1. OCHOBHBIC  TOHATHA M | 2 4 4 14
OIIpEJICIICHUS
2 Teopernueckue OCHOBEBI 2 6 6 14 Omnpoc
xpomMarorpaduu
3 I"azoBast xpomartorpadus 2 6 6 12 KommokBuym
4 XKunkoctHas xpomaro- 2 6 6 12 Omnpoc
rpadus
5} Caepxkpurrnueckas ¢GJro- 2 6 6 12 Komnoksuym
WHas XpoMaTorpadus
6. DnexTpocenapanuoHHbIe 2 6 6 12
METO/IbI
HTtoro: 34 34 76
Tabamua 5.2.

KOHerTl/I3aIII/[ﬂ pe3yJbTaToOB 0CBOCHUSA TUCHUIIIMHBI

YK-3 Cnocoben opeanuzoevieamo u pyKogooums padoomoii KOMAHObl, 8blpadamuvleéas KOMAHOHYIO
cmpamezuro 01 00CMUICEHUA NOCMAGIeHHOU yeau

3HaTB: METO/bI, IPUEMBI Op-
TaHW3alMH [Ipoliecca yIpas-
JIEHUS1, OCHOBBI IICUXOJIOTHH
B3aMMOOTHOUIEHUH, CTPYKTYpY
MOTHBAIIMH U ICUXUYECKOMN
PETYJIALNUN TOBEACHUS YEIIO-
BEKa, €r0 JESITEIbHOCTH.

YMerb: pyKOBOIUTH KOJI-
JIEKTUBOM, PE€aIN30BbIBAThH
Ha MpaKTHUKE TIpaBUiIa
oOmIeHus B
po¢eCcCuOHAITBHOM
KOJUJIEKTUBE, CIEA0BaTh
STUYECKUM U TTPABOBBIM
HOpMaMm MOBEACHUS

Baaaers: oprann3anMoHHO-
yIpaBIeHYECKIMH HaBBIKAMU;
crocobaMu 1 mprueMamu
MICUXOJOTHYECKOTO B3aUMOACHCTBHSI C
JpYTUMHU JIIOJObMU B
npodecCHOHANBEHOM e TENbHOCTH,
CITOCOOHOCTHIO K COIMMATbHOMN
a/lanTaIuu.

IIK-2 Cnocoben nposoounsv nameHmHuo-uH@opmayuoHHbvle UCC/1e006aAHUS 8 6bIOPAHH O 001acmU

Xumuu Uik CMENCHbIX HAYK

3HaTh: NaTeHTHO-UH(OpMa-
IIUOHHBIE 0a3bl JAHHBIX 1O
COBPEMEHHBIM HAaHOTEXHO-
JIOTUSIM ¥ HAaHOMaTepuasiam

YMeTh: IPOBOIUTH MOUCK
CTEeUATU3UPOBAHHON UH-
(dbopmaruu B maTeHTHO-
MH(pOPMAIMOHHBIX 06a3ax

Baapers: HaBbIKamMu aHaIM3a U 0000-
IIEHUs Pe3yJbTaTOB MOMCKA CIIeua-
JU3UPOBAH-HOM HH(pOpMaLIUU U
NaTeHTHO-UH(POPMALMOHHBIX 0a3ax 1o
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JaHHBIX 110 COBPEMCHHBIM COBPEMECHHBIM HAHOTEXHOJIOTHAM U
HAHOTCXHOJIOTHAM U HAHO- HaHOMaTcpuaiamM
MarcépuajiamM

Conep:xaHue TMCUUILTHHBI

1. OcHOBHbBIE OHATHUSA U ONIPeIeSIeHUs
CymHocts  Xpomarorpaduueckoro wmeroaa. Mcropusi ero Bo3HuUKHOBEHHs. COBpEMEHHOE
COCTOSIHME MeToJa M O00JacTH NPUMEHEHUs, 3HAa4eHHWe M MECTO CpeAM APYrHMX aHAJIUTHYECKHX
METOAOB. Pexxum xpomarorpaguueckux MpoIeccoB: (PPOHTAIBHBINA, BBITECHUTEIBHBINA, 3IFOCHTHBIN.
Knaccudukanus xpomarorpaguueckux METOAOB [0 arperaTHOMy COCTOSIHUIO (a3, MeXaHUu3My
B3aUMOJICHCTBHS cOpOaT-COPOCHT, MPUMEHSEMON TEXHUKE, CIOCO0y OTHOCHUTENBHOTO MEepPEeMEIICHHUs
bas.
2. TeopeTnueckmne 0CHOBbI XpoMaTorpapuu
OcHOBHBIE XapaKTePUCTUKU XpoMaTorpapuueckoro npouecca. Koadduuuent pacnpeneneHus.
VY nepxuBaemblii 00beM u Bpems yaepkuBanus. Koogduuuent emxoctu. Kosppunuent
yaepxKuBaHUs, ero pusnyeckuit cmpici. CeneKTUBHOCTD U 3(h(HEeKTHBHOCTH XpoMaTOrpauiyecKoro
paznenenus. Koapdument pasznenenus. PaspenieHue.

Teopust paBHOBecHO# xpomarorpaduu. CBsi3b CKOPOCTH MEpPEeMELICHHs BElecTBa BAOIb CJIOS
HEMOIBIKHOU (pa3bl ¢ KOIPPUITMESHTOM paclpeaesiCHUs] U U30TEPMO COpOIHH. 3aBUCUMOCTH (POPMBI
XpomaTorpauueckoro muka oT BUAa U30T€PMbl COPOLIHH.

PasmbiBanne xpomarorpaduueckold 30HBI M €ro (u3nyeckue NpuYIMHBL. HepaBHOBecHas
xpomatorpadus. OCHOBBI KOHIIETIIUM TEOPETHUYECKUX TapelioK, CBsI3b C IMPOTUBOTOYHBIM
pactupenenenueM. Umcino TeopeTHYecKux Tapenok U 3(dextuBHOCTh KonmoHKH. [lomsatne BOTT.
Henocrarku KOHLENIIMY TEOPETHUECKUX TAPEIOK.

Kunernueckue teopun xpomatorpaduu. @akTopsl, BIHUSAIONME HA pa3MbIBaHUE 30H (BHUXpeEBas
muddy3us, MonekyinspHas aAudQys3us, CONPOTUBIEHHE Maccolepelayd B TOJABMKHOW H
HenoABMXKHON ¢azax). 3aBucumocth BOTT ot ckopoctu mortoka. YpaBHenue Ban-Ileemtepa.
[TpunnunuansHas cxema xpomarorpada. Beibop mapameTpoB xpoMaTorpapuieckoro omnpeseseHusl.
Nnentudukanus BemiecTB. KomuueckTBeHHBIM aHanmm3. M3mepeHue miomaneii U BHICOT TTHKOB.
MeToapl BHYTPEHHETO M BHEIIHErO CTaHAapTOB. VICTOYHWKHA OMIMOOK, BOCIPOU3BOJUMOCTD
U3MEPEHUM.

3. I'azoBasi xpomaTtorpagus

[Tpunuun merona. TeopeTnueckue ocHOBBI MeTo1a. OnpezensemMble BemecTBa. OCHOBHBIE
aHAIMTUYECKUE XapaKTepUCTUKU. ['a30-a1copOIIMOHHAS U Ta30-KUAKOCTHAsI XpoMaTorpadus.

Anmapatypa uisi Ta3oBoW xpomatorpaduu. Xpomarorpaduueckue KOJIOHKH, TEPMOCTATHI,
nerektopel. Kraccudukanus JOeTeKTOpOB W UX BaKHEHIIME XapaKTepUCTUKHU (JIMHEHHOCTH,
YyBCTBUTEIBHOCTh, OTHOIICHHWE CHUTHAI/IIyM, Tmpenen oOHapyxkeHus). [IporpamMmmupoBanue
TEMIIEPATYPHI.

I"a3pi-HocuTeny, aacopOeHThl U HEMOJBUXKHBIE (a3bl, TpeOoBaHUs K HUM. MonuduunupoBanue
HocuTenell.  PeakmmonHass  rasoBas  xpomatorpadusi.  BricokoaddexkTuBHas — KanwuispHas
xpomatorpadus. [Ipumepsl npumeHeHMs.

KayectBeHHBbIN Ta3o-xpomaTorpapuueckuii aHanu3. MpeHTudukanus BelIecTB Ha OCHOBE
BEJIMUUHBl ynepxkuBaHus. Meron TtectepoB. HMupaekcel yaepxkuBanuss Kosawa. VcTounukum
MOTPELIHOCTEN IPU UX OmpeaesieHuH. MeTonKa KOJIM4eCTBEHHOM ra30Boi XpoMaTorpadum.

Xpomato-Macc-criekTpoMerpusi. O0acTu MpUMEHEHHS.

4. KuakoctHasi xpomatorpadus
[Tpuauun Merona. OnpenenseMple BelecTBAa. AHATUTUYECKUE XapaKTEPUCTUKN COBPEMEHHOM
BbIcOKO3( (hexTrBHON Xpomarorpaduu (BOXKX). Annapatypa /1 )KUIKOCTHON Xpomatorpaduu.




KunkoctHeie xpomaTorpadsl (KOJIOHOUHBIE, KanuuisipHbie). Hacockl. BBoas mpo6. Komonku.
JlerexTopsl U ux BeIOOD. [loaroroBka mpoosI.

Ancopouunonnas xpomarorpagusi. OCHOBHbIC MPEACTABICHUS O MEXAaHU3ME >KHIAKOCTHOM
ancopounonnoii xpomarorpadguu (KAX): ponb XMMHUM TOBEPXHOCTHU aICOPOCHTA M TPUPOJIBI KUAKOH
noABWwKHOM (a3pl. Cuimkareinb, €ro CTPYKTypa MU XHUMHs MOBEepXHOCTH. MoauduuupoBaHHbIe
CWJIMKAreiau, MPUHLMIIBI UX MOJy4YeHUs U cBoicTBa. OKCUA altoMuHus U apyrue copOeHTsl B KAX.
TpeboBanus k HuM. [ToaBmxkHas dasa (3:110€HT) U TpeOOBaHMSI K HEH. DIIOUPYIOIIas CUila MOIBHKHON
¢a3pl, >I00TPOITHBIE psAAbl. BIusHIEe TpUPOABI U COCTaBa AIIIOCHTA HA CEJICKTHBHOCTH Pa3/IeiCHUs B
KAX. N3okpaTrueckoe U TpaIueHTHOE JIIOMpPOBaHKe. BiusHue TeMneparypsl Ha 3JIFOMPOBAHMUE.

HopmanbsHo-¢azoBas )KAX Ha cuimkarene. Moaenu yAep)KUBaHUS M TUIBI B3aUMOJEHCTBHS
copbaTa ¢ moBepxHOCThIO copOeHTa. Poib Boabl. ObmacTy mpuMeHeHHss HopMallbHO-(a30oBoi XKAX.

OOpaxenHo-pa3zoBass xpoMarorpagusi Ha MOAU(PUIMPOBAHHBIX COpOCHTAX. MeXaHU3MBbI
ynepxxuBanus. ConbBodoOHas Teopus yaepkuBaHHS. BnusHue cTpykTypbl copOaToB Ha
ylep>KuBaHue (IUMOJIBHBII MOMEHT, MOJISIPU3YEMOCTh, 00BEMBI MOJIEKYJI, IJIOHIaab TUAPO(HOOHOIM
MOBEPXHOCTH). BnusHuEe COOTHOIIEHHS MOJSPHBIX U HEMOJAPHBIX TPYIMI, BHYTPUMOIIEKYISPHBIX
CBSI3eH W pacrpeneseHus] AJIEKTPOHHON IUIOTHOCTH B MOJIEKyJaX copOaTa Ha WX yIepKUBaHHE.
[Ipumenenue obpamenHo-(pazonoit BOXX.

Honoodmennas xpomarorpadpusi. CyuiHocts Metoia. OCHOBHBIE MPEICTABIICHUS O MEXaHU3ME
noHHoro oOmena. MoHoobmenHoe paBHoBecue. KoHCTaHTa paBHOBECHs, CENEKTUBHOCTH, (HaKTOp
pasnenenus. Psaner cenexktuBHOCTH. KmHeTHkKa MOHHOrO oOMeHa. MoHHBIH OOMEH B HEBOIHBIX H
CMEIIaHHBIX CPeax.

Heopranuueckue U OpraHHyYecKue MOHOOOMEHHUKH, ux KJIacCU(pUKaLHUS.
Kommekcoobpasytomie copOeHThl. DU3HKO-XUMHUYECKHE CBOMCTBA MOHOOOMEHHUKOB (OOMEHHAas
€MKOCTb, Ha0yXaHHe, TEpMUUYECKas U PEaKIIMOHHAs yCTOMUNBOCTH). CUHTE3 HOHOOOMEHHUKOB.

WNonnslii oOMeH B kojoHkax. [lpumenenue B ananmuze. OrmnpexneneHue oOmed coneBon
KOHLEHTpAllK, KOHLIEHTPUpPOBAaHUE MUKpoOIpUMeceil M3 pa30aBiIeHHbIX pacTBOpoB. Pasnenenue
AJIEMEHTOB C OJIM3KUMU XUMUYECKUMU CBOMCTBAMH U aMUHOKHUCIIOT.

HNonnasa xpomarorpadus. OcHossl nonnoit xpomarorpapuu (MX). CopOentsl, TpeOoBaHUS K
HuUM. CuHTe3 copOeHTOB. BriOOp cOpOEHTOB, pa3Mep 4acTHll, MaTpHULa, (PYHKIMOHAIbHbIE TPYIIIBI.
Bpems ynepxuBaHHsS HMOHA, €ro CBA3b C KO3(PPHUIMEHTOM CENEeKTHBHOCTH, OOMEHHOH €MKOCTbIO,
o0beMoM copOeHTa. DnmoeHThl. CocTaB U AMMoupylolias crnocooHocTb. Biausuue pH u KoHIeHTpanuu
JJIIOEHTA Ha yjepKMBaHUe HOHOB. Anmaparypa ains X, cnocoOs! neTekTupoBanus. JByXKOJI0HOYHAs
Y OJIHOKOJIOHOYHAsl HOHHAsi XpoMaTtorpadus. Y ClIOBHs ONpe/IeIeHUs] aHUOHOB M KaTHOHOB. [Ipumepsr
npuMmeHeHust X B aHann3e cMecell HEOPraHMYECKUX U OPraHWYECKUX aHUOHOB U KATUOHOB.

Houn-napnas xpomarorpagusi. CymHocTsh Merona. HopmanbHo-(hazoBas u  oOpaieHHO-
¢dazoBas moH-napHas xpomarorpadpus. IIpuMmeHeHne B aHanu3e OPraHUYECKUX U HEOPTaHUYECKUX
COCJIMHECHUH.

Jkckia3uonHass  xpomarorpagusa. CymHocth Metona. (OcCOOEHHOCTHM — MEXaHH3Ma
yaepKuBaHUs MoJieKys1. O0acTi MpUMEHEHHUS.

Jlurannodmennas xpomarorpagus. CyuHocts Metoaa. CopOeHThl U MOABMXKHBIE (a3bl IS
pa3aesieHnss aMUHOB U @aMUHOKHCIIOT.

AKuakocTh-KMAKOCTHAA  (pacnpeaeaurejbHasi) xpomarorpagusi. OCHOBBI  MeETOJA.
Koadduuuent pacnpenenenus, (Gaxkrtopbl, BIUSAIONIME Ha €ro BeanuuHy. Hocutenu, MOIBMXKHBIE
¢da3pl, TpeOoBanus k HuUM. IloaBwkuble ¢a3pl. IlporuBoTouHas xpomarorpadus. IIpumeps
MIPUMEHEHHUS.

TonkocsoiiHass u OymaxkHasi xpomarorpagus.TeopeTnueckue OCHOBBI METO/M0B. BennunHa
Ry, ee cBs3b ¢ K0addunmeHToM pacrpeaenenns. MeToapl onpeneneHus 3Toi BenuruHbl. DakTopsl HA
Hee Biustomue. bymara s xpomarorpaduu, TMOAJOXKKH, COPOEGHTHI Ui  TOHKOCIOWHON
xpomatorpaduu (TCX). PactBopurenu 115 OymMakHON M TOHKOCIOHHON Xpomarorpaduu.

TexHuKa MOIy4YeHHs XpoMaTorpaMM: BOCXOJsLIasi, HUCXOAsAIAs, OAHOMEpPHAs, IBYMEPHas U
KpyroBas. Onektpodoperndeckas OymaxkHas xpomartorpadus. MeTonpl KayeCTBEHHOTO U
KoJIM4ecTBEHHOro aHanu3a. Beicokoaddexturas TCX. O6nacTu mpuMeHEHHUs.



5. Ceepxkputuyeckasi QpJirouanasi xpomarorpapus
CymHocTh MeToa. CBepXKpUTHUECKUE (ITIOUIBI, OCHOBHBIC X CBOMCTBA (IIJIOTHOCTb, BI3KOCTD,
kodurment quddysun). Kononku, odnactu npumenenus. CpaBaenue MmetogoB BOXKX, razopoii
U CBEPXKPUTHUECKON (HIFOMIHON XpoMaTorpaduu.

6. DJiekTpocenapanMoHHbIe METO/IbI
OcCHOBHBIE IPUHIIMIIBI ATEKTPOCETIApAIIMOHHBIX pa3/ieleHnii. BapuanThl METO0B: KalMIIISIPHBIN
30HHBIN 3JIeKTpo(dope3, KaNMUIIPHBINA H30Taxohopes, KanMUIIPHBIN Tenb-3eKTpodopes,
KalUIIPHOE N303JIEKTPOPOKYCHPOBAaHNE, MULICIJISIPHAS SJIEKTPOKMHETUYECKas Xpomarorpadus u
KanmUIIpHAs 31eKTpoxpomarorpadus. GU3nKo-XMMHUYEeCKHe OCHOBEI. Anmapatypa. JleTrekTopsl.
MoaudunupoBanue kanuuisipa. Od1acTu mpuMeHEHUs!.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B npornecce 00yueHus UCTIONB3YIOTCS TPAIUIIMOHHBIE 00pa30BaTENbHBIC TEXHOIOTUH (JIEKIIUH,
CEeMHUHApBI, TPAKTUYECKHE PabOThl) M aKTHBHbIE MHHOBAIIMOHHBIE 00pPa30BaTEIbHBIE TEXHOIOTHH:

1. CeMuHap B JAMaJOrOBOM pEXUME IPUMEHSETCSI B OCHOBHOM HpHU OOCYKIECHUU
BBICTYIIJICHUH CTYACHTOB ¢ JA0KJIanamu (pedeparamn)

2. I'pynnoBoii pa30op pe3yabTaTOB KOHTPOJIbHBIX padboOT

3. Berpeun ¢ coTpyAHMKaMuM M pYKOBOAMTENSMU HPOQHMIBHBIX JabopaTopuil U

HpeZIHpI/ISITI/Iﬁ - IOTCHIIMAaJIbHBIMU pa6OTOI[aTeJ'I$IMI/I BBIITYCKHUKOB.
B 1ienom npu n3y4eHnu Kypca akTUBHBIE U HHTEPaKTHBHBIE ()OPMBI IPOBEICHUS 3aHATHIA
cocTaBJisitOT He MeHee 30% ayqUTOPHBIX 3aHATHH.

7. NIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUA J1JIS
CAMOCTOSTEJBbHOM PABOTHI OB YUAIOHINUXCS MO JUCHUIIIUHE

7.1. [lepevenb-y4eOHO-MeTOANYECKOT0 00ecTiedeH s ISl 00yYAIOIMMXCSl 0 TUCHUTIIINHE:

1. OcnoBwl aHamutnyeckor xumuu. B 2-x kH. /Ilog pen. FO.A. 3onoroBa. M.: Beicmi. mik.,
2005.

2. Creickun EJI., VMimkcon JLB., bpayne E.B. Tlpaktudeckass BbICOKO3((EKTHUBHAS KUIKOCTHAS
xpomarorpadust. M.:Xumust, 1986. 288 c.

3. AiiazoB b.B. OcHoBb razoBoit xpomarorpaguu. M.: Beicias mkomna, 1977. 150 c.

JIeKITMOHHBIE 3aHATHSA MMPpOBOAATCAH 1 pa3 B HCACIIO B o0beMe 2 4YacoB M 2 4YacoB
MPAaKTUYCCKUX 3aHATHH BO 2-0M CEMECTpC. Ilocne oxoHYaHMs N3YUYCHUA KaXXJI0M TEMBI

MarvucCTpaHThI IPOXOJAT TCCTUPOBAHUC, BBITIOJIHAIOT KOHTPOJIBHBIC pa6OTBI.

7.2. Yka3aHus 1J51 00y4aroMXxcs M0 OCBOCHUIO TN CHMILTHHBI
Taouauna 7.1.

Coaepxanue caMOCTOATEIbHOH padoThI 00yYAIOLIUXCSH



WNoNo Tembl/60npochl, 8bIHOCUMbLE HA camMocmoamenvHoe uzy- |Kon-60 Dopmer pabomei

n/n yenue yacos
1. | OcnoBubie momsTus n onpeneneuus 14 cobecei0BaHue
2. [Teopermueckue 0CHOBBI XpoMaTorpaduu 14 cobecenoBanme
3. |Tazomas xpomarorpadus 12 | cobeceposaHue
4. DKumkocTHast XpoMaTto-Trpadust 12 cobecenoBaHue
5. | CBepxkpuTHUecKas (BIo-HaHas XpoMaTorpapus 12 cobecei0BaHuE
6.  |DnexTpocenaparmoHHbie METO B 12 cobece0BaHue

8. OEHOYHBIE CPEACTBA JIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
IMPOMEXYTOYHOM ATTECTALIIUA

BOl'[pOCI)I JJIsl co0eceI0BaAHUA

- Xpomarorpadguueckue MeToAbl aHanuza. [lpuHiun

XxpomaTtorpaduueckux MeTooB aHanusa. [Ipuemsl xpomaTtorpadupoBaHusl.

- 'azoBast xpomarorpadus. CynHocTh METO/1a, TPUMEHEHHE.

Metona. Kiaccudukamus

- KunkoctHas xpomarorpagusi, BBICOKOA(PHEKTUBHAS KHUJIKOCTHAsE XpoMaTorpadusi.

CYH_IHOCTL METOJa, IPUMCHCHUC.

- PactipenenurensHas xpomarorpadus. lonooOMenHas xpomarorpadus (MIOHUTHI).

- Ancop6uronHas xpomarorpadus. CylnHoCcTh MeTo1a, IPUMEHEHHE

- Bymaxknas xpomarorpadus. MosekynspHo-cuToBas xpomarorpagus. CymHoCcTs METO/I0B.

- Apdunnas (6uocnenudpuyeckas) xpomatorpadus. CymHoCTs METOa, IPUMEHEHHE.

- Ilpumenenue xpomarorpauyeckoro MeToga B

HUCCICIOBAHUAX.

COBPEMECHHBIX OMOJIOTMYECKUX



Ilpumepnvle sapuanmaul mecmos

1. BeurecTBO nepexoauT U3 OIHOM KUIKOCTH B APYIyI0 IPH

1.TBepo-kuIKO(DA3HON IKCTPAKIIHH
2 JKHJIKO-KUIKO(DAa3HOM SKCTPAKITUN

3. agcopOuuu
4. cenapanuu

2. Pasnesienne BelmecTB, NPU KOTOPOM OHoMAacca BCIUVIBIBA€T HAa IOBEPXHOCTH

KYJbTYPAJIbHON KUIKOCTH

1. pubTpanus
2. bnmoranus

3. cenapanus

3. Kap0okcuMeTHIIe/ITI0103a - ITO

1. KAaTHOHUT

2. aHUOHUT

4. UonooOMeHHast xpomaTorpadus siBjisieTCs YaCTHBIM cJIy4yaeM XxpomaTtorpadun

1. Oymaxknou
2. IJIACTHHOYHOM

3. KOJIOHOYHOM

5. OcHOBOIOJIOKHHMK XpoMaTorpaguu

1. CBenbGepr

2. Nencen

3. lser

Kpumepuu OUEeHKU omeema cmydeuma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Onenka

TpeboBaHusi K 3HAHMAM

OTJIMYHO

OreHka «OTIUYHOY» BBICTABISAETCS MAaruCTPaHTy, €CIU OH TIyOOKO U
IIPOYHO  OCBOWJI  IPOTPAaMMHBIA  MaTepual, HCUYEPIBIBAIOLIE,
IIOCJIEIOBATEIILHO, YETKO U JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT
TECHO YBS3bIBaTh TEOPHUIO C MPAKTHKOM, CBOOOJHO CHpPAaBISETCS C
3aJlayaMy, BOIpOCAaMU M JPYTMMH BHAAMH IIPUMEHEHMsS 3HAHUM,
IIpUYEM HE 3aTPYAHSETCA C OTBETOM IPH BHJIOM3MEHEHUM 3aJaHUM,
IPaBUIHLHO OOOCHOBHIBAET NPUHSATOE PEIICHUE.

XOPpOLIO

OHeHKa «XOpOIIO» BBICTABIACTCA MaruCTpaHTy, €CJIM OH TBEPAO 3HACT
Marepuajl, rpaMOTHO U MO CYHICCTBY H3JIAract €ro, HC JOITyCKasd
CYIICCTBCHHBIX HETOYHOCTEM B OTBEeTEC Ha BOIIPOC, IIPaBUJIIBHO
MNPUMCHACT TCOPCTUYUCCKHUC IMOJIOXKCHUS NPHU PCHICHUU MNPAKTHYCCKUX
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BOITPOCOB U 3a1a4, BJIIAACCT HGO6XOI[I/IMI>IMI/I HaBbIKaMHU U IMIpUEMaMH UX
BBITIOJIHCHU .

OreHKa «yIOBICTBOPUTEILHO» BBICTABIACTCS MAaruCTPaHTy, C€CIIU
YIIOBJICTBOPUTEIBHO | OH MMEET 3HAHHUS TOJIbKO OCHOBHOI'O XapakTepa, HO HE YCBOMJ €ro
JeTajel, OMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBHIILHBIC
(GOpPMYIMPOBKH, HApPYIICHUS JIOTHYECKOW IMOCICIOBATCIbHOCTH B
U3JI0KCHHUH MIPOrPAMMHOI0 MaTepHaia, HCIBITHIBACT 3aTPYIHCHHS TIPU
000CHOBAHHNH OTBETA.

OneHka «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS MAaruCTpPaHTY,
HEY/IOBJIETBOPUTENIHHO | KOTOPBI HE 3HAET 3HAYUTEIBHOM YacTH MPOrpaMMHOTO MaTepuaa,
JIOTYCKaeT CYIIECTBEHHbIE OIINOKH, UMEET 3aTPYAHEHHUsI IPH OTBETE Ha
BONPOCBI W OOOCHOBaHWMM OTBETOB. Kak mpaBmiio, OIEHKA
«HEY/IOBJIETBOPUTENILHO» CTAaBUTCS MarucTpaHTaMm, KOTOPbIE HE MOTYT
MPOJOJKUTh ~ OOydeHHe ©0e3  JONOJIHUTENbHBIX  3aHATUH  TI0
COOTBETCTBYIOIIEH AUCLHUIIIMHE.

Keiic-3a0anue

B ocHoBe KOHLIENIIMM METOAa KOHKPETHBIX CUTYalUil (Keiic-MeTo/a) sIBJISETCs IPaKTHUECKOe
3aHsATHE, HAIeICHHOE Ha (JOPMUPOBAHHE y CTYACHTOB MPO(ECCHOHATBHBIX KaueCTB PYKOBOIUTEIS
TEXHOJIOTMYECKOr0 IIPOLIECCa, HABBIKOB U YMEHMI 4epe3 MOJCIMPOBAHHUE MPAKTUYECKUX JECUCTBUHI B
YCIOBHAX Y4€OHOI'O 3aHSATHS.

[IpousBonacTBeHHass cuTyauus (keic) — 3To SPQEKTUBHBIM CHOcod MOJETHPOBAHUS
MIPOTHO3MPYEMBIX IPOHM3BOJICTBEHHBIX cUTyarui. [Ipobnemarnka keiicoB Onm3ka K mpodiieMam, C
KOTOPBIMH OYyIyIIUM TEXHOJIOTaM MHUIIEBON MPOMBIIUICHHOCTH MPHUACTCS CTOIKHYTHCS B PEATbHOM
KHU3HH.

Keiic-3a0anue Nol

CrouHble BOABI HEKOTOPOTO MPOMBIIUIEHHOTO MPEINPUITHS COJAEPKAaT COJIM TSDKEIIBIX
METaJIJIOB, HEOpPraHUYEeCKHE KHCIOThI, MOBEpXHOCTHO-akTHBHbIe BemiectBa (IIAB) u npyrue
3arpsI3HUTENN OKpYKarollel cpeipl. OHM B BHJIE B3BECH IIOCTYIAKOT HA OYMCTHBIE COOpPYKEHMs. B
Iporecce X OYUCTKU MPOUCXOIAT MPOLECChl HEUTpaIn3aluy, KOarysalnuu, OCOXIACHH, GuabTpanuu
Y U3BJICYEHHUS BEILIECTB, KOTOPHIE MOT'YT ObITh pE€aI30BaHbl W UCIOJb30BaHbl IOBTOPHO.

Jns ocaxneHrs OOJIBIIMHCTBA MOHOB TSDKEIBIX METAIJIOB M3 CTOYHBIX PAacTBOPOB HacTo
IpUMEHSIeTCS THAPOKCU] Kanblius (TamieHas u3Bectsb). Ecin rojoBoit o0beM ouniaeMoi BOAbI paBeH
2000 M3, a conepxaHue B HeM HMOHOB cocTaBisieT 140 mr/mm3, to ¢ yderom 10 %-ro u30bITKa
peareHTa, HEOOXOAUMOTIO ISl IOJHOTO OCAXKJEHUS, PACXO0] THAPOKCHIA KAJIbLIUS COCTaBUT KT
B I'OJI.

(OT1BeT mpuBeCTH ¢ TOYHOCTHIO 110 1eTbix; Ar(Fe) = 56.)

Kpumepuu oyenku omeema cmyoenma npu 6blnojiHeHUU KOHMPOIbHOU Padomaol

Onenka TpeboBanus K 3HAHUSIM

OTJIIMYHO IMPUBCACHBL IIOJIHBIC IPaBHUJIBHEIC pEIICHNA, OTBEThI I'paMOTHO
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apryMeHTHUPOBAHbI

XOPOIIO JOMYIIEHbl HE3HAYUTENbHBIE TOrPEIIHOCTH MNpPH OTBETaX Ha BOIPOCHI,
apryMmeHranus Obljia He OJHOM

YIIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOPbIE BOIPOCHI JOMYIIEHBI TPYyObIe OIIMOKH, YacTh
BBIBOJIOB HE ApI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBLHO

HEYAOBJICTBOPUTEIBHO otBeThl Ha 50 u Gonee % BOIIPOCOB OH_II/I6OLIHBI, OOJIBIIMHCTBO BBIBOJIOB
HC apryMCHTHUPOBAHBI WJIM apryMCHTHPOBAHBI HCIIPABUIIBHO

KOHmpOJleble 60npoOCol K 3auemy

1. OcHOBHBIE NMPHUHLHUIIBI XPOMATOTPaPUUECKOr0 METOJa. 3aJa4l M BO3MOXKHOCTHU Ta30BOH
xpoMarorpadum.

2. Knaccudukanus MeToqoB Xpomarorpaguu 10 HPU3HAKY HPUPOABI SBJICHUNH B OCHOBE
pasfeneHus, IO arperaTHOMy COCTOSHHUIO HOJBM)KHOM M HENMOJBMXKHOM (a3, IO MEeTOJUKe
IIPOBEACHUS.

3.0cHOBHBIE mapaMeTpbl Xxpomarorpaduueckoro mporecca. KoHuenuus TeopeTHYECKUX
tapenok. Kunernueckas teopus. Pa3mbiBaHue XpomMarorpaguueckoil 30HbI. XpomarorpapuiecKkuil
nuk. dopma U30TepMbl COPOLIMU U COOTBETCTBYIOIIME UM IPOPHIN XpoMaTOrpadhuuecKux MUKOB.

4. Tlapametpsl ynepxkuBanus. Bpems yaepkuBanusi. O0beM yaep:kuBaHusi. AOCOJIOTHBIE U
UCIPABIIEHHBIE BETUYHUHBI YACPKUBAHUSI.

5. Mapametpsl pazaeneHus. Koapdumment pacnpenenenus. Koaddumuenr pazpeneHus.

Koaddunuent emroctu. OddexktuBHOCT,  xpomaTorpaduueckoit  kojdoHku. Yucno
TEOPETUYECKUX TapesoK. BpicoTa 3>KBUBAJICHTHAsT TEOPETUYECKOW Tapenke. YUucno pa3aeneHui.
Crenens paznenenusi. CeneKTUBHOCTh KOJIOHKH.

6. IlpunuunuanbpHas cxema razoBoro xpomarorpaga. OcHOBHbIE y3ibl Xpomarorpada, ux
Ha3HAY€HUE U IPUHLINII AEHCTBHS.

7. Xpomatorpaduueckre KoJIoHKU. Hacamounble m kanmmuisspHbie KOJOHKH. COpOEHTHI is
ra3oBoil xpomarorpaduu. Henoxsuxusie ¢asbl. IlongpHocts (a3. CenexTuBHOCTH (a3. Meronuku
3aMoiHeHus Xpomarorpaguyeckoid KosioHKU. [loaroroBka (KOHAEHUHMOHHPOBAHHE) KOJIOHOK.
Metoauku BBOAA IPOOBI B KOJIOHKY.

8. Herextopsl. [Tpuniuner padotel paznuunasix aerexkropos: ATII, JUIL, 123, AIMD, TUI,
OUJM u np. JlecTpyKTUBHBIE U HEAECTPYKTUBHBIE IETEKTOphl. KOHIIEHTpallMOHHBIE M TOTOKOBBIE
NeTeKTOpbl. UyBCTBUTENBHOCTH AeTeKTOpa. [lopor 4yBCTBUTENHHOCTH. MHEPIIMOHHOCTH JETEKTOpA.
JIMHENHBIN quana3oH AETEKTOpa.

9. 3amaun kauecTBeHHOro aHanu3a. [Ipobinema uneHTupuKanum xpomarorpapuyeckiux MUKOB.

I'papuueckue wMetoasl wuaeHTH(UKauuu. MHAekcsl ynepxuBaHus (aOCOMIOTHBIE U
oTHOocuTenbHble). MHpmekcwl ynepxkuBanus KoBaua (nuHelHBIH W sorapudmuueckuil). Meroa
CTaHJapTHOMN 100aBKH.

10. 3amaum KOIMYECTBEHHOTO aHanu3a. KoamdecTBEHHbIE XapaKTEPUCTUKU AHAIUTHYECKOTO
CHUTHaJ]a — BBICOTa M IUIOMIAJL Xpomarorpaduueckoro nuka. I'paduyeckoe M aBTOMATHYECKOE
M3MepeHue oM MUKOB. MeTo | pacyera rioniaiv Nuka No METoAy TPeyrojbHUKA.

MGTO)II)I pacuc€Tta miomaan aACMMMETPUYCCKOTO IIHKaA. MGTO)II)I pacuc€Ta IIomaanu IIHhKa
IIpuUMECH, HaXOHHmeﬁCH Ha 3aJHEM (prHTC OCHOBHOTO ITHKaA. MCTO,[[BI pacyucTa 1miomagu Cpe3aHHoro
IIUKa.

11. MeTtoapl  KOJIHMYECTBEHHOI'O pacucTra: MCTOA a0COIIFOTHOM I(aJ'II/I6pOBKI/I, METON
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HOpMaJIM3aIlii, HOPMaIM3alldsg C KaMOPOBOYHBIM  KOX(P(GUIIMEHTOM, METOJ BHYTpPEHHEH
HOpMaju3aluu.

12. MHOTOKOMIIOHEHTHBIE CMECH, WX TUIBI W Pa3sHOBUAHOCTH. OCOOEHHOCTH METOIUKU
XpoMmarorpauyeckoro  aHaau3a  CIOXKHBIX  CMeced: BbIOOp MeTojga  MpoOOIMOATOTOBKH,
(dbpakuroHupoBaHue Mpod, odecreueHrne HeoOX0AUMOro YpoBHS 3(DPEKTUBHOCTH M CEICKTUBHOCTH
KOJIOHKH, 00ecrieYeHre OTHOTHI IeTeKTupoBanus. OIeHKa OTrPEeITHOCTEH.

13. AHamMTHYECKHE 3a]]a4M ONpeeeHus coaepkanus npumeceit. Kiaccudukanus npumeceit
10 XMMHUYECKOH MPUpPoIe U PU3MIECKOMY COCTOSIHHIO. MUKPOTPUMECH.

14. OCOOCHHOCTH METOJMKH XPOMATOrpaUuecKoro ONPE/ICICHUs COACPIKaHUS MPUMECcEi:
BEIOOp MeToma MpOOOTOArOTOBKH, KOHIICHTPUPOBAaHUE, OOECIeueHne HEOOXOJUMOr0 YpPOBHS
3p(GEKTUBHOCTH H CEJICKTHBHOCTH KOJIOHKH, OOECleYeHuEe HEOOXOJUMON YYyBCTBHTEIBHOCTH
JETEKTOpa | MOJIHOTHI ACTeKTHpOoBaHUs. OIIEHKA MOTPEIIHOCTEH.

15. Oco0eHHOCTH METOJMKH XpOMaTorpauyeckoro aHaiaus3a MUILIEBBIX MPOAYKTOB. MeToabl
poOONOATrOTOBKY. XUMUYECKOE MOAU(DUITMPOBAHIE KOMIIOHEHTOB TIPOOBI.

16. ObGecneuenue HeoOxoauMoro ypoBHS 3(G(HEKTUBHOCTH U CEJIEKTUBHOCTH KOJIOHKH,
obOecrieueHne HEOOXOJAMMON YyBCTBHTEIBHOCTH JIETEKTOpPAa W TOJHOTHI JeTeKTHUpoBaHUs. OIleHKa
MOTPEIIHOCTEN.

Kpumepuu OUECHKU omeéema Ha 3aueme

Ouenka Kpurepumn orBera

3auTeHo ['mybokoe u xopoiliee 3HaHWE U MMOHMMAHHE TPEIMETa, B TOM YHUCIIE
TEPMHUHOJIOTUU u OCHOBHBIX MOHSITHIA; TEOPETUIECKHIX
3aKOHOMEPHOCTE; (hakTHYECKUX JTAHHBIX; 00CTOSATENBHBIMN,

JIOTHYECKUI U IPaMOTHBIN OTBET BO BpeMs CAAUM 3aueTa; y/AeIbHbII Bec
OLIMOOK MPU KOHTPOJILHOM T€CTUPOBaHUU — He Oosee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTMH, TEOPETUUECKUX
3aKOHOMEpPHOCTEH, (PAaKTUUYECKHUX JaHHBIX, OIIMOOUHBIA OTBET HA
3a4eTe; yJeNbHBIA BEC OMMOOK MPHU KOHTPOJIHHOM TECTHPOBAHUHT —
6onee 50%.

9. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECITIEYEHUE
JUCHUTIINHBI

9.1. YueOnas iureparypa

a) OCHOBHAas:

1. OcHoBbl ananuTHaeckoit xumun. B 2-x xH. /Ilox pexn. FO.A. 3omotoBa. M.: Beicm. mik., 2005.

2. OcHOBBI aHANMUTHYECKON XxuMuUH. [IpakTHdeckoe pykoBOACTBO. YueOHOE TOCOOHe Il BY30B.
[Ton pen. FO.A. 3onotosa. M.: Beicui. mik., 2001. 463 c.

3. Amenun B.I'. XuMudeckue MeToabl HACHTU(DUKAIINH U TTOTYKOTUYECTBEHHOTO DKCIIPEcC-
onpexaeneHus semects. Bmagumup. U3a-so Bal'y. 2001.

4. AmenuH B.I'. Ananutudeckas xumusi. MeToanueckre yka3zaHus K 1a00paTOpHBIM paboTam.
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Brnagumup. U3a-so Bal'y. 1998.

5. Creickun EJL, Mimkcon JIb., bpayne E.B. Ilpaktuueckast BbICOKOI((EKTHBHAS KUIKOCTHAS
xpomarorpadust. M.: Xumus, 1986. 288 c.

6. AiiBazoB b.B. OcHoBbI razoBoit xpoMarorpadun. M.: Beicmas mkona, 1977. 150 c.

7.3. Amenun B.I'. Xpomarorpaduuekue metonbl ananmza. [Ipaktukym. Baagumup. M3a-Bo
Bal'V. 2009.

0) AOMOJTHUTEIbHAS

1. Durensrapa X. XKuakoctHast xpomartorpadus Ipy BRICOKHX JaBieHusx. M.: Mup, 1980. 245 c.

2. lImaryn O.A., 3onotos FO.A. Monnas xpomarorpadust. M.: M3a-Bo Mock. YH-1a, 1990. 194 c.

3. bepeskun B.I'., boukoB A.C. KonmaectBenHast ToHKocToMHas xpomarorpadust. M.: Hayka, 1980. 245 c.
4. Xpomarorpaduieckuii anamiz okpyxatorteii cpezpl / Iox pen. B.I'. bepeskuna. M.: Xumus, 1979. 230 c.

9.2. UHTEepHeET-pecypcehl:

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 anekrponnas 6ubnuorexa

http://elibrary.ru/default.asp Poccuiickas HanimoHanmsHas OuOIHOTEKA

http://primo.nlr.ru http:/nbmgu.rudnexkrponnas oubnuorexa Poccuiickoit rocy1apcTBeHHOM
OnbIMoTeKH

9.3. IIporpammHoe o0ecnieuyenue

YHuBepcuret odecnedeH He00X0IUMbIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOTHO
pacpocTpaHsIeMOro MporpaMMHOT0 00ECTICUeHUsI, B TOM YUCJIE OTEYECTBEHHOTO MTPOU3BOICTBRA.

Kaxxapiii oOyuaromnuiicsi B TeueHHe BCEro nepuojia o0ydeHus obecrnedeH nHINBUIYaATbHBIM
HEOTPAaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(GOPMAIIMOHHO-00pa30BaTEIbHON Cpejie YHUBEPCUTETA
U3 M000M TOYKH, B KOTOPOU UMEETCs TOCTYI K HH(POPMAIIMOHHO-TEIIEKOMMYHHKAITMOHHOMN ceTH
«/HTEpHET)» KaK Ha TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

YHuBepcurer  obOecreyeH  CIEAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  MPOrpPaMMHOTO

obecnieucHusl.
1. JlunensuoHHoe mporpamMmHoe o0ecnieueHue, ucrnoibzyemoe B Uarl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.ITporpammusriii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus’

1.4. AntusupycHoe I10 Eset Nod32

1.5.CnpaBouno-tipaBoBas cucrema “Koncymprant”

1.6.CrpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;my C TpaAUIIUOHHBIMU U3JJAHUAMU MATUCTPAHTBI U COTPYAHUKU UMCHOT BO3MOKHOCTb
IMOJIB30BATHCS DJICKTPOHHBIMU IMOJTHOTECKCTOBBIMHA 6azamu JaHHBIX

Taoauna 9.1.

Ha3Banue pecypca Ccebliaka/noctyn

DnexkTpoHHas Oubmuoreka omnaiil «ExnHoe oKHO K http://window.edu.ru
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https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/

00pa3oBaTeILHBIM PeCypcam»

«O06pazoBarenbHbIN pecypc Poccumy

http://school-collection.edu.ru

denepanbHbIi 00pa30BaTENbHBIN TOPTA: YUPESIKICHHS,
nporpammel, cranaaptel, BY3s1, Tectel EI'D, A

http://www.edu.ru —

denepalbHBIN EHTP HHDOPMAIIMOHHO-00pa30BaTEIBHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJIEHTA". DnexkrpoHHas
OMOJIMOTEKA TEXHUYECKOTO By3a

http://polpred.com/news

NznarenscTBo «Jlanby». DIEKTPOHHO-OMOIMOTEUHAS
cucrema

http://www.studentlibrary.ru -

Pycckas BupTyanpHas 6ubimoreka

http://rvb.ru —

NznarenscTBo «Jlanby». DIEKTPOHHO-OMOIMOTEUHAS
cucrema

http://e.lanbook.com -

ExenenenpHuK Hayku U oOpazoBanus KOra Poccun
«AxageMus

http://old.rsue.ru/Academy/Archive

s/Index.htm

Hayunas anekrponnas 6ubinmoreka «e-Library

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

DnekTpoHH0-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIPAaBOYHAs CUCTEMA JOKYMEHTOB B cdepe
obpazoBanus «MHpOpMHO»

http://www.informio.ru

WNudopmannonno-npasosas cucrema «KOHCYIbTaHT-TUTFOC)

CereBas Bepcusi, JOCTyITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'yY

WNudopmannonHo-mnpaBoBas cucrema «l apant

CereBas Bepcusi, JOCTyITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'yY

DneKTpoHHO-0nbnmoreyHas cucreMa «tOpait»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

[lepeueHb HEOOXOUMBIX TEXHUUYECKUX CPEICTB O0YyUEHUS, UCIIOIb3yEMBIX B y4EOHOM Ipoliecce

JUTSI OCBOEHUS JUCIUIUIUHBI «XpoMaTorpadus»:

1. Becsl aHaMTHYECKHE, TEXHUICCKUE.
2. Cnektpogoromerp CP-46.
3. ®orokonopumerpsl KOK-2, KOK-2MII.
4. Nonomepst N130, DxcniepT, AKBUIIOH.

5. AtomHO-a0cop6rmonHsbIi ciekTpometp «KBanT Z-OTA» ¢ mporpaMMHBIM O00eCTIeYeHUEM U

HaOOPOM JIaMmIl.

6. ['a3oBbIit Xpomarorpad «Kpucraim» ¢ AeTeKTopaMH Mo TEMIONPOBOIHOCTH, JIEKTPOHHOMY

3axBaTy U KallWJUIIPHBIMUA KOJIOHKaMH.
7. O6opynoBaHue JIsl TOHKOCJIONHON XpomaTorpaduu.
8. UK-cnexkTpomertp.

9. Mepnas mocy/ia, CTyIKHU JUTsl MPOOOIIOATOTOBKH U3 arata U sIIMbl, YalllKy, TUTJIA U3 TUTATUHBI,

KBapua, CTCKJIIOyTJICpoaa.

10.Lentpudyra.
11. KomnproTepHOE U MYJIBTUMEIUMHOE O00OPYI0OBaHUE.

12. Busie0- ¥ ayAMOBH3yaJbHBIC CPEJICTBA OOYyUCHUS U JIp.
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11. METOAUYECKHUE YKA3ZAHUSA J1JISd OBYYAIOIIUXCA 11O OCBOEHHUIO
JUCHUIIVIMHbI

Teoperndeckuii MaTepual JUCHUIUIHHBI «Xpomarorpadus» HW3ydaeTcsi B TEYEHHE 2-TO
CeMecTpa B COOTBETCTBHHM C YU4eOHBIM IIaHOM. CaMocTosTeNbHAs BHEAYIUTOPHAsE paboTa MarucTpoB
oOecrieueHa IICKTPOHHBIMH YUEOHO-METOAUYECKUMH pecypcamu (cuctema Moodle), BO3MOXHOCTHIO
OO0IIEHUS] MarkCTPaHTa C MPEToIaBaTeNIeM IMOCPEACTBOM IEKTPOHHOM MOYTHI, T0CTyoM B Internet.

OCHOBy TGOpCTH‘ICCKOﬁ IOArOTOBKHU IIO JUCHUIIIINHE «XUMHUYecKkas KMHETHKAa W MEXHaW3MBI
XUMHUYECKUX PEAKLUI» COCTABIISIIOT JIEKIUH, KOTOPBIE IIPEICTABIISIFOTCS CUCTEMAaTUYECKH B COYETaHUU
C CCMUHApPCKUMHU U JIa60paTOpHBIMI/I 3aHATUAMUA. OCHOBHEBIE YUCHHUA U BJIAACHUSA OTpa6aTBIBaIOTC$I n
3aKpEIUISIOTCS HAa CEMHUHAPCKUX M JIa0OpAaTOPHBIX 3aHATHSAX. AYIUTOpHBbIC 3aHATHS (JIEKUUH,
CEeMUHApbl U JIA0OpAaTOpHBIE 3aHATH) OOBEIUHEHBI C CAMOCTOSITEIBHON BHEAYAUTOPHOW pabOTOU
MarucTpoB HaJl peKOMEHYEMOM JIMTEpaTypo, a TaKKe 3aJaHUsIMU, KOTOPbIE€ BBIIAET NIPENOIaBATEIb
" IIpH IOATOTOBKE K Ha60paT0pHBIM 3aHATUAM.

[Ipy u3yyeHMM  [UCUMIUIMHBI  MaruCTpaHTaMH MOTYT  HCIIOJIb30BaTbCs  CIEAYIOIIME
I/IH(l)OpMaIlI/IOHHI)Ie TEXHOJOI'nd 1 THHOBAITMOHHBIC MCTO/IbI:

- DJJEKTPOHHBIM BapuUaHT y4eOHO-METOJUYECKOTO0 KOMIUIeKca (C HMCIHOJIb30BAHUEM CHCTEMBI
Moodle);
- pECypCHI DIIEKTPOHHON OMOIMOTEYHON CHCTEMBI;
- pecypcol UHTEpHET;
- MyJbTUMEIUIHAsA TEXHUKA.

[IpenogaBarenb, YNTAOIMIMN TUCIHUILIMHY, BEAET YUET MTOCEIAEMOCTH U OCYIIECTBIISIET KOHTPOJIb
32 BBINIOJHEHUEM CAMOCTOATEIbHOW paboThl. Tekyluil KOHTPONb 3aKII0YaeTCsl B MOHUTOPHUHTE
BBINIOJTHEHUST Yy4€OHOM IpOorpaMMbl JUCLMIUIMHBI Ha ayAUTOPHBIX 3aHATUSX M OLIEHKE paboThl Ha
CEMUHAPCKUX U NPAKTUYECKUX 3aAHITHUSIX.
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PabGouas mporpamMMa JIuUCHUIUIMHBI «Xpomarorpadus» COCTaBlieHa B COOTBETCTBHM C
tpeboBanusmu @I'OC BO no nanpasnenuto noarorosku 04.04.01 Xumus (ypoBeHb MarucTparypsl),
YTBEP)KJICHHOTO MpuKazoM MuHucrepcTBa obpazoBanuss ¥ Hayku Poccuiickorr ®enepanmu ot 13
utons 2017 r. Ne 655

[TporpamMmmy cocTaBuI:

K.ILH., Tipodeccop Kadeapbl XUMUU CanamoB A.M.
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Pabouas nporpammMa yTBep>KAeHa Ha 3aceAaHnU Kapeapbl XUMHH

IIpotokon 3acemanus Ne 10 or « 21 » wMas 2024 r.

Pa6ouas nporpamma ogo0peHa yueOGHO-METOIMYECKUM COBETOM

XHMHUKO-0M0J0TrHYSCKOI0 d)aKVJ'II)TCTa

IIpotokon 3acenanus Ne 10 OT « 22 » Mad 2024 r.
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CeeeHus 0 mepeyTBep KIeHUN MPOrpaMMbl Ha OYePeAHOI YUeOHbIN IoJ U perucTpaunuu

N3MEHEHHU

YyeOHbIil
rox

Pemenue
Kadeapbl
(Ne mpoTokoia,
J1aTa)

Buecennbie n3MeHeHus

[Toamnuce 3aB.
kadeapoi
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