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1. HEJIX OCBOEHUA JUCHHUIIJINHBI

eassMu 0CBOCHUS TUCUMILIMHBI «XpoMaTorpadpuyeckue MeToabl aHAJIM3a»
SABJISIIOTCH:
- (opmupoBaHUE Yy CTYIEHTOB LIETIOCTHOTO IMPEACTABICHUS O XpoMaTOrpaUuecKux METo/ax
aHaJIM3a; 03HAKOMJICHHE C COBPEMEHHBIM COCTOSIHUEM METOJIOB XpoMaTorpaduu;
- (¢opMHpOBaHHE 3HAHUU ISl PAIIMOHAILHOTO MOAXOJAa K MCIOJIL30BaHUIO XpoMaTorpaduu B

aHaJIN3€ XUMHUYCCKUX COGHHHCHHﬁ.

3agaun oCBOEHMS JUCIUIIJINHDBI

— OCBOUTb TCOPCTHUUCCKUC OCHOBBI XpOMaTOFpa(bI/ILIeCKOFO pasaciICHUA, I/II[CHTI/I(I)I/IKB.L[I/II/I n
KOJIMYCCTBCHHOI'O OIIPCACIICHUA BECUICCTB.

- HAY4YUTBCS OCYHICCTBJIATH BBI60p BapHuaHTa XpOMaTOFpa(I)I/I‘-ICCKOFO MCTOJa aHajJu3a OJd
OIpeacICHUA BCIICCTB B PCAJIbHBIX 00BEKTAax.

— OBIAJIETh TEXHUKOM XpOMaTorpa(quecxoro 9KCIICPUMCHTA, IOJYYCHUA (I)I/ISI/II(O'
XUMHYCCKUX XAPAKTCPUCTUK I/IOHOO6M€HHI/IKOB, MMOCTPOCHUA XpOMaTOFpa(l)I/ILIGCKI/IX KPHBBbIX.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

OcHoBol AJi1 €€ OCBOCHUS ABJIAIOTCS 3HAHUA, YMCHUSA U HABBIKH, IIOJTYy4YaCMBIC B
nponecce N3y4CHuA 0a30BEBIX JUCLMITINH: «HeopraHqucxaﬁ XUMMUA, ((OpFaHI/I‘IeCKaH XUMU,
«AHamuTUYEeCKast XUMU, «DPu3nyeckas XUMUA», «Pu3nIeCcKHue METOAbI UCCIICAOBAHUS),

«Pu3ukay, «MaTreMaTHKa.

B pe3yJibTaTe 0cBOEHUS IMCUMILVIMHBI 00Y4AIOLIUIICA JOJIKEH:

3HATB:
- METOJIbl XpOMaTOrpa(uuecKoro aHajin3a U Kak UX MOXXHO MPUMEHSATh B 3aBUCHUMOCTH  OT
IIOCTABJIEHHON aHAJIUTHUYECKON 3a0auu;
- OCHOBHBIC ITOHATHUA U 3aKOHBI, JICXKAIIIUE B OCHOBE aHaHHTHqCCKOﬁ XHUMHU,
- OCHOBHEBIE  JIMTEpAaTypHblE  HCTOYHUKH UM CIPABOYHYK  JIMTEparypy IO
XpoMaTorpaguuecKkuM METOIaM aHaJIH3A.

- METOJIbI pa3JeICHHs BEIIECTB (XUMUYECKHE, XpoMaTorpaduuecKkue, SKCTPAKIIMOHHEIE ),
- OCHOBHBIC JINTEPATYPHbIE HWCTOYHUKH, CIPABOYHYIO JUTEpPATYypy IO
AHAJINTUYECKON XUMUMU.

YMmerh:

- BLI6I/IpaTB ONTUMAILHBIN METOJ KAYCCTBCHHOI'O 1 KOJIMYCCTBCHHOI'O aHaJIn3a BCIICCTBA,



- MPOBOANUTH J1TA0OPATOPHBIE OMBITHI, OOBICHATH CYTh KOHKPETHBIX pEaKUuid U UX
aHanuTH4IecKkue 3PQGexTsl, 0QOPMIITE OTYETHYIO JOKYMEHTAIMIO IO JKCIIEPUMEHTAIbHBIM

JaHHBIM.

Baanersn:

- TEXHUKOM XMMHUYECKHUX HKCIEPUMEHTOB, IMPOBEICHHUS NPOOHMPOUHBIX PpEaKIUi, HaBbIKAMH
paboThl ¢ XMMHYECKOH MOCYI0M U MPOCTEHIINMU TpUOopaMu;

- HpOCTCﬁMHMH onepanusaMu Npr BBITOJIHCHHUU KAQYCCTBECHHOI'O U KOJIMYCCTBCHHOT'O

BEILIECTB;

aHajain3a

- HaBBIKaMU MO MPOBEJCHUIO CUCTEMATHUYECKOTO aHAIN3a HEU3BECTHOTO COCITUHEHNS,
- METOJIaMHU CTaTHUCTUYECKOM 00pabOTKH IKCIIEPUMEHTANILHBIX PE3Y/IbTaTOB.

3. KOMIIETEHIIMX OBYYAIOLIET'OCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JTUCIUAIIJIMHbI

IIpouecc wu3ydeHHs UCIUIIIUHBI

HampaBJieH Ha (QOopMUpPOBaHUE

9JICMCHTOB

cienyomux komnereHuuid B coorBerctBuM ¢ ®I'OC BO u OIIOII BO no nanHOMY

HaIpaBJICHUIO ITOATOTOBKH:

Kon HaumeHoBaHue Nuaukarop B pe3yabTaTte ocBoOeHMst
KOMIIETEHIY KOMIIETEHIIUHA JOCTHIKCHUSA AUCIIUITIJIMHBI OﬁyqamIHHﬁCﬂ
uu KOMIIeTeHIINH TOJIJKeH
Yuueepcanvnvie Komnemenyuu u uHOUKAMOPBL UX OCHUICEHUS
YK-3 | CnocobeH ocymiect- YK-3.1. 3HATh:
BJSATH  comuagbHoe | Onpenensier  CBOIO - ¢yakumum wu cpencrsa
B3auMojeilicTBe M | POJIb B COI[MA-IBHOM | OOILIEHUS;
peain3oBbIBATh B3aMMOJICHCTBUHM U - TICUXOJIOTHYECKHE
CBOI0 POJIb B KOMAaH- | KOMaHAHONH pabore, | 0COOEHHOCTH oO1IeHus c
ne UCXOAS W3 CTpare- | pa3IuYHBIMHU KaTeropusiMu

T COTPYAHHYICCTBA
JJIA JOCTHIXCHUA
MOCTaBJICHHOM Ociau,

YK-3.2. [Tpu
peanu3auuy  CBOEH
poJit B COLIMAaJIbBHOM
B3aUMOJCHCTBUA WU
KOMaHIHOU pabote
YYUTHIBAET OCOOEH-
HOCTHU IOBCACHUA U
HUHTEPECHl  JIPYTHX
YYaCTHUKOB;

YK-3-3. Ananu-
3UPYET BO3MOYKHBIE
MOCJICACTBUS  JHW4Y-
HBIX JEUCTBUA B
COIMAIIBHOM B3a-

rpynn noneid  (mo  Bo3pacrty,
STHUYECKHAM H  PEIUTHO3HBIM
MpU3HAKaM U JIp.);

- HCTOYHUKH, TPUYUHBI H
CIIOCOOBI yIpaBJICHHUS
KOH(JIMKTaMU;

- METOJUKM  BOCIHUTA-
TeNTbHOM  paboThl, OCHOBHBIC
TIPUHIIUATIBI JESITEIbHOCTHOTO
MOJIX0/1a, BU/BI U IPUEMBI
COBPEMEHHBIX  IEIarOrHYeCKHX
TEXHOJIOTHUH;

- METONIbI  YOeXKICHUS,
apryMeHTalluu CBOCH MO3UIUHY;

- CYIIHOCTHBIE XapaKTepHC-
TUKU U TUIOJIOTHIO JINJEPCTBA;

- ¢akTopsl 3PPEeKTUBHOTO




UMOJIEUCTBUU u
KOMaHJHOW paboTe,
U CTPOUT THPOAYK-
TUBHOE B3aMMO-
JEUCTBHE C YYETOM
9TOrO;

YK- 3.4. Ocy-
LIECTBIAET  OOMEH
uHpopmanuen, 3H-

AHUSMHU U OIBITOM C
yjIeHAMHA KOMAaH/IbI;
OLIEHUBAET naeu
JIPYTUX YJICHOB KOM-
aHOBl IS JOCTHIKE-
HUS  TIOCTaBIICHHOM
LIENIH;

YK-3.5. CoGro-
JTaeT HOPMBI U ycTa-
HOBJICHHbIE TPaBUIIA
KOMaHIHOU paboThl;
HECeT JIMYHYI OT-
BETCTBEHHOCTh  3a
pe3yJbTar.

JTUJEPCTBA.

YMmern:

- a(hdexTuBHO B3aUMOJEH-
CTBOBATh C JPYTUMHU YIIEHAMHU
KOMaHbl, B T.4. y9acTBOBaTh B
oOMeHe wuH(opMaIUel, 3HaHH-
SIMH U OIIBITOM, W TIPE3EHTAIUU
pe3yabTaToB paboThl KOMaH/bL; -
MJIaHUPOBATh, OPTaHU30BBIBATH U
KOOPJIUHHUPOBATH pa0OTHI B KOJI-
JICKTUBE;

- MO/I/IEPKUBATH B
KOJUICKTHUBE JICJIOBYIO, JIpyKe-
MoOHYI0 aTMocdepy.

Baanern:

- METOIUKOHU BOCIHUTA-
TeTbHON PabOThl, OCHOBHBIMHU
MPUHIIAIIAMA  JIEATETHHOCTHOTO
MoAXo/a, BUAAMHU | MPUEeMaMH
COBPEMEHHBIX  II€IarOTHIECKIX
TEXHOJIOTHIA;

Hpoqbeccuouaﬂbnbte Komnemenyuu u unaukamopbt UX 00CMUINCEHUA

IK-10

Cnoco0eHn nianm-
poBaTh  JAeATeJIbHO-
CTh pa0OTHHMKOB, COC-
TABJATh JAUPEKTHB-
Hble JAOKYMEHTBI,
NPUHUMATH pelleHus
u Oparp Ha cels
OTBETCTBEHHOCTH 3a
HX peain3anuio

MK-10.1.ITnanupyer
U opraHusyer pabo-
Ty TpPYAOBOTO KOJI-
JIeKTUBa, JJIsI pere-
HUSI KOHKPETHBIX y3-
KONPO(QHIBHBIX TPO-
M3BOJICTBEHHO-

TEXHOJIOTUYECKUX U
HC-CJICIOBATEIbCKUX

3a-1a4
IIK-10.2. Ooecre-
YUBAET COOIIOIEH-

HBIMH TIOJYMHEHHEI-
MU paboueit TpymHo-
BOM  JUCIMINIMHEI,
MpaBWJI U HOPM TeX-
HUKM 0€30IMacHOCTH
U OXpaHbl Tpyna,
MpaBWI BHYTPECHHE-
ro TPYZIOBOI'O pacro-
psIKa

IK-10.3. Kontpomau-
pyer cobmoieHue
TpeOOBaHU  HOpMa-
TUBHO-TEXHUYECKOU

3HaTB:

MpaBWJIa U HOPMBI OE30MACHOCTH
U OXpaHsl TPYa;

- TpaBWIa BHYTPEHHETO TPY-
JIOBOT'O pacropsiIKa.

YMmeTn:
- IUIAaHUPOBATh JICATEIBHOCTH
pabOTHUKOB, COCTaBISATh JH-

PEKTUBHBIE JIOKYMEHTHI, MPUHU-
MaTh pemeHus u Opatb Ha ceds
OTBETCTBEHHOCTb 32 UX peaju3a-
LUIO.

Baagers:

- METOIUKOM COCTAaBJICHUS
JTUPEKTUBHBIX JTOKYMEHTOB;

- HOPMAaTUBHOHN JOKYMEH-
Tanuen




JIOKYMEHTAITUN

IMK-10.4. Ob6ecneun-
BacT MOJpAa3ACICHUS
OpraHu3anuu HopMa--
THUBHBIMH  JIOKYMEH-
TaMH, OpPraHu3yCcT HX
yd4eT,  CHCTeMaTH3a-
U0, TEXHUYCCKYIO
00paboTKy M XpaHe-
HHUE.

4. OFbEM JUCIHIANIUHBI U BUJbI YYEFHON PABOThHI

Tabauna 4.1.
O0bem AMCHMIIMHBI M BUABI Y4eOHOH padoThI
Buja yueOHoii padoThI Bcero 6

4acoB cemMecTp
OO0mast TpyA0E€MKOCTb AUCIUTUTAHBI 144 144
AyIUTOpHBIE 3aHITHS 76 70
Jlexkmun 32 28
JlabGopatopHble 3aHITHS 44 42
CamocrosarenbHas padota ctyaentoB (CPC) 41 47
KonTposns 27 27

5. COAEPKAHUE JTUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BUOB YYEBHbIX

3AHATUUA

5.1. CTpykTypa U coaepKaHue TUCHUILITHHBI

Tao6auna 5.1.

OO11ast TPyI0EMKOCTh AUCIUTLTUHBI COCTABISIET 4 3aueTHbIe eAMHUIBL, 144 daca.




Buabi yue6Hoii padoTsl, DopMbl TEKy1LIET0
Paszpnen BKJII0Yas KOHTPOJISA
Ne AU CIUIIMHbBI CaAaMOCTOSITEJIbHYIO padoTy ycneBaeMoCTH (no
n/ CTY€HTOB U Helenam cemecmpa)
I TPYA0E€MKOCTh (B Yacax) dopma
MPOMEKYTOYHOM
Jlexir. Aad. cam.p. aTTecTrainum (no
Sat cemecmpam)
1 OcHoOBHBIE TTOHSTHS u 4 6 6 ompoc
oTnpezesIeHus
9 TeopeTnueckre OCHOBBI XpoMa- 4 8 7 TeCTOBEI KOHTPOIS
Torpaduun
3. | T'azoBas xpomaTorpadus 6 8 7 TECTOBBI KOHTPOJIb
4. | XXunkocTtHas XxpomaTtorpadus 6 8 7 KOHTpOJIbHAs paboTa
o. CBepxkputuieckas — uonnna 6 6 7 TECTOBBIN KOHTPOJIb
xpomMarorpadus
6. | DiekTpocenapalmOHHbIE METObI 6 8 7 KOHTpPOJIbHAs paboTa
Hroro: 32 44 41

5.2. Coaep:xkaHue IMCHUIINHBI «XpoMaTorpaguyeckue MeTOAbl AaHAJIH32)

1. OcHOBHBIE NOHATHS H ONPe/IeIeHN s
CymHocThs xpomaTtorpaduueckoro metona. Mctopus ero BosHukHOBeHUsA. COBpeMEHHOE
COCTOSIHWE METOAA M 00JIACTH NMPUMEHEHHs], 3HAaU€HHEe M MECTO CPEAM IPYTruX aHaJUTUYECKUX
MeTo/10B. Pexum xpomarorpauueckux MpoLeccoB: (POHTANBHBIA, BBITECHUTEIbHBIH,
samoeHTHbIN. Kinaccugukanus xpomarorpaduyeckux METOOB 110 arperaTHOMY COCTOSTHUIO (a3,
MEXaHU3My  B3aUMOJCHCTBUS  copOaT-copOeHT, MNPUMEHSEMOM  TEXHHUKE,  CIOCO0y
OTHOCHUTEIILHOTO TIepeMeIeHus ¢as.
2. Teopernueckune 0OCHOBBI XpoMaTorpadpuu

OcHOBHBIE ~ XapaKTePUCTUKH  XpomaTorpaduueckoro  mporecca.  Koaddumment
pacnpeneneHus. YJepkuBaeMblii o0beM u Bpems yaepxkuBaHus. Kosddunment emxoctu.
Koaddunment ynepxxkuBanus, ero ¢uzndeckuii cMbIci. CeleKTUBHOCTh U A(D(PEKTHBHOCTH

xpomaTtorpaduueckoro pazaenenus. Kosdduuuent paznenenus. Pasperienue.

Teopust paBHOBecHOU Xxpomatorpaduu. CBs3b CKOPOCTU MEPEMELICHHs BELECTBA BJOJIb
CJIOSl HemoABMXKHOM (a3zbl ¢ KO3()(PUUMEHTOM pachpeleseHuss M HM30TepMOH  COpPOLMH.
3aBUCHUMOCTB (POPMBI XpOMATOTPAPUUECKOTO MUKA OT BHJIA H30TEPMbI COPOIIHH.

Pa3zmMbiBaHne xpomatorpaduueckoil 30Hbl M ero ¢usnueckue npuunHel. HepaBHOBecHas
xpomatorpadusi. OCHOBbl KOHLENIMU TEOPETHUECKUX TapeoK, CBSI3b C MPOTUBOTOYHBIM
pacripenenenueM. Yucno TeopeTHuecKuX Tapesok U 3PpPeKTUBHOCTh KoIOHKH. [Tonsatne BOTT.
HenocraTky KOHIENIIMYA TEOPETUUECKUX TapeJIOK.

Kunetnueckue teopun xpomarorpaduu. PakTopsl, BIUSIOIIME HAa pa3MbIBaHHE 30H
(BuxpeBas qud¢ysus, MoaekyasipHas AMPPy3usi, CONPOTUBICHUE Macconepeaun B MOIBUKHOM
1 HemoABMWXHOU (azax). 3aBucumocTs BOTT oT ckopoctu motoka. YpaBHenue Baun-J/leemrepa.
[IpunuunuansHas cxema Xxpomarorpada. BeiOop mapamerpoB xpomaTorpaguueckoro
omnpenenenus. nentudukanus Bemects. KonnueckTBeHHbIN aHanu3. M3Mepenue iomanen u
BBICOT THMKOB. MeTonbl BHYTPEHHETO M BHEIIHEro CTaHaapToB. VICTOYHMKHM OIIMOOK,
BOCIIPOM3BOAUMOCTb U3MEPEHUIA.




3. I'azoBasi xpomaTorpadus
[Mpunuun wMertona. Teopernueckue OcCHOBBI Meroaa. OrpenensieMble BeIIECTBA.
OCHOBHBIC AHAIUTUYECKHUE XapaKTEPUCTHKH. ['a30-afcopOLMOHHAs M Ta30-KUAKOCTHAS
xpoMarorpadusi.

Anmnapatypa a8 ra3oBoil xpomarorpaduu. Xpomatorpapuieckrue KOJIOHKH, TEPMOCTATBHI,
netekTopel. Kiaccudukanus NEeTeKTOPOB M HX Ba)KHEWIINE XapaKTepUCTHKU (JIMHEHHOCTS,
YyBCTBUTEIBHOCTh, OTHOIIEHUE CHUTHAJ/IIyM, Ipenen oOHapyxeHus). IIporpammupoBanue
TEMIIepaTyphl.

['a3pl-HOCHTENM, AACOPOEHTHI M  HEMOABIKHBIE  (a3bl, TpeOOBaHMA K  HHUM.
MoaudunupoBanue Hocutenel. Peakimonnas razoBas xpomarorpadus. BeicokodddekTuBHas
KanmwuisipHas xpoMaTorpagus. [Ipumepsl npuMeHeHus.

KadectBennsIii razo-xpomarorpadudeckuii ananu3. UaeHTudukaims BemecTB Ha OCHOBE
BEJIMYUHBl yaepkuBaHus. Merton tectepoB. Munekcsl ynepxkuBaHusg Kosaua. Mcerounuku
MOTPEITHOCTEH MPH UX OTpeJieieHuH. MeToaruKa KOJTMYECTBEHHOM Ta30B0i XpoMaTorpaduu.

Xpomarto-macc-criekrpomeTpusi. O61acTH MPUMEHEHHS.

4. KuakocTrHasi xpomaTorpadus
[Mpuanun  meroma. OrmpenensemMple  BeHIecTBA. AHATUTUYECKHE XapaKTEPUCTUKU
COBPEMEHHOM  BBICOKOX(GGekTuBHONH  xpomarorpadguu (BDXKX). Ammaparypa mis
KHUIKOCTHOM Xpomatorpaduu. XKumkoctHsle xpomaTorpadsl (KOJOHOYHBIE, KaMIUISPHBIE).
Hacocsr. Bonst mpo6. Kononku. Jlerekrops! u ux Beidop. Iloaroroska npoosr.

Ancopouuonnas  xpomarorpagusi. OCHOBHBIE TPEACTAaBICHUS O  MEXaHU3ME
KHJIKOCTHOM ajcopOumonHoii xpomarorpaduu (KAX): poias XUMHH MMOBEPXHOCTH aAcoOpOeHTa
Y TIPUPOJIBI KUJIKON MOABMKHOW (pa3pl. CHIlMKarenb, ero CTPYKTypa U XUMHUS MOBEPXHOCTH.
MoudunupoBaHHbIE CHIMKAT eI, TPUHIUITEI UX MONyYeHHUs U cBoicTBa. OKCUI aIOMUHUS H
npyrue copoenTsl B XKAX. TpeboBanus k uum. [lonBmkHas dasa (3:110eHT) U TpeOOBaHUS K HEH.
Dnronpyromasi cuja MOJIBMKHON (Dasbl, AIIIOOTPOIHBIC AL BiMsHUE NMPHPOIBI M COCTaBa
JMIOEHTa Ha celekTHUBHOCTh pazaencHus B JKAX. U3okpatndeckoe #  TpaJdeHTHOE
anoupoBaHue. BinsHue Temneparypsl Ha 3JIIOMPOBaHUE.

HopmanbHo-dpazoBas XAX Ha cunukarene. Mogenn yaepKUBaHHS W THUIIBI
B3aMMOJICHCTBHSI copOaTta ¢ MOBEPXHOCThIO copOeHTta. Ponp Boawl. OOnacTh mpuMEHEHHS
HOpMaJbHO-(ha3z0Boil KAX.

O6paxxerHo-(pa3zoBasi xpomatorpadusi Ha MOIUPHUITUPOBAHHBIX COpOEeHTaXx. MexaHU3MBbI
ynepxkuBanua. ConbBodoOHas Teopus YyAep)KuBaHUs. BiusiHHMe CTpyKTypel copOaToB Ha
ylaepKUBaHUE (AMIOJNbHBIH MOMEHT, HOJSPU3YEMOCTb, OOBEMBI MOJEKYJ, IUIOIIAJ]b
ruipooOHONM TMOBEPXHOCTH). BiMsAHME COOTHOIIEHHS TOJISPHBIX M HEMOJSAPHBIX TPy,
BHYTPUMOJIEKYJISIPHBIX CBA3EH M paciipeieseH s JIEKTPOHHOM MIIOTHOCTH B MOJIEKyJlax copbarta
Ha ux yzaepkuBanue. [Ipumenenue obpamieHHo-(hazoBoit BOXKX.

HNonooomennass xpomarorpadusa. CymHocts Metona. OCHOBHBIE MPEACTABICHUS O
MeXaHu3Me HOHHOro obmena. HMonooOMmeHHoe paBHoBecue. KoHcraHTa paBHOBecHS,
CEJIEKTUBHOCTb, (akTop pasieneHus. Psaawl cenexkTuBHOCTH. KuHeTMKa HMOHHOro oOMeEHa.
Nonnplit 0OMEH B HEBOJHBIX M CMEIIAHHBIX Cpefax.

Heopranuueckue  ©  opraHMyeckhMe  HOHOOOMEHHHMKH,  HMX  KJacCU(HUKalus.
Kommnekcoobpasytomie  copOoeHThl.  DU3HKO-XMMHYECKHE CBOWCTBA HMOHOOOMEHHHKOB
(oOMeHHast €MKOCTh, HalOyxaHWe, TEepMHUYECKas M PEaKIUOHHAs yCTOWYMBOCTH). CHHTE3
HMOHOOOMEHHHUKOB.

HNonneiii oOMeH B kojoHkax. IIpumenenue B anamuze. OmnpejeneHue oOIIeH CoJeBOH
KOHIICHTPALlMHU, KOHLIEHTPUPOBaHHE MUKpOIpUMECei 13 pa30aBiIeHHbIX pacTBOpOB. Pa3nenenue
3JIEMEHTOB C OJM3KUMU XUMHUYECKUMH CBOMCTBAMHU M aMUHOKHUCIIOT.

Honnas xpomarorpagusi. OcHoBbl wnoHHOH xpomarorpadpuu (MX). CopOeHTsl,
TpeOboBaHusi Kk HUM. CuHTE3 copOeHTOB. BrIOOp COpOEHTOB, pa3mMep dYacTHIl, MaTpHla,



(yHKIIMOHATIBHBIE TPYIIBLL. Bpems yaepXKuBaHUS HOHA, €ro CBsI3b € KO3(pPUIHEHTOM
CEJICKTUBHOCTU, OOMEHHOW €MKOCThIO, 00beMOM copOeHTa. DiroeHThl. COCTaB M AIIOUPYIOIIas
criocoOHOCTh. Briiusinue pH 1 KOHIIEHTpaIMK 2IIF0CHTa Ha YASpKUBAHUE HOHOB. AmapaTypa JJis
UX, criocoObl aeTekTUpoBaHus. /[ByXKOJOHOYHASI U OJHOKOJIOHOYHAs MOHHAs XpomaTorpadus.
VYcnoBus onpeneneHus aHMOHOB U KaTHOHOB. Ilpumeps! npumenenus MX B ananuse cmecei
HEOpPraHMYECKUX U OPraHUYECKUX aHHOHOB M KATHOHOB.

Houn-napuas xpomartorpagus. Cymuocts Merona. HopmanbHo-(ha3oBas u oOparieHHO-
¢dazoBas wuwoH-mapHas xpomatorpadusa. IlpumeHenue B aHanM3e OPraHUYECKUX U
HEOPraHUYECKUX COEAUHEHHUI.

Ikckiao3uonHasi xpomartorpagusi. CymHocTh Meroma. OCOOEHHOCTH MeEXaHHW3Ma
yIaepKUBaHUA MosieKyil. O0nacTu NpUMEHEHNS.

Jlurannoomennasi xpomarorpagusi. CymHocts Metoga. CopOCHTHI M MTOABUKHBIE (Pa3bl
JUTSL pa3ielieHnsl aMUHOB M aMUHOKHUCIIOT.

AKuakocTb-KuaKoCTHAsA (pacnpenejuTeabHasi) xpomartorpagusa. OCHOBBI MeToOHA.
Koaddunuent pacnpenenenus, GpakTopsl, BAUSIOMUE Ha ero BenuunHy. HocuTtenu, moaBKHbIE
(da3er, TpeboBaHus k HUM. [loaBwxkable ¢das3el. [IpotuBoTOouHass xpomartorpadwus. ITpumepsr
PUMEHEHUSI.

TonkociaoiiHasgs u OymaxxnHasa xpomarorpadusi.TeopeTnyeckue OCHOBBI METOJIOB.
Benmuunna Ry, ee cBsa3b ¢ kodddummenTtom pacnpeneneHusi. MeTOIbl ONpeneicHusl dTOU
BennunHbl. DakTOphl Ha Hee Biustomue. bymara ams xpomarorpaduu, MOIOKKH, COPOSHTHI
Juisi ToHKOocToWHOM xpomatorpadun (TCX). PactBopurenu myis OyMakHOM W TOHKOCIOWHOMU
xpoMarorpadumu.

TexHHKa MOoIy4eHHs XpOMaTorpaMm: BOCXOA11[asi, HUCXOASIIAs, OJHOMEpHas, AByMEpHast
U KpyroBas. Dnekrpodoperuueckas OymaxkHas xpomaTtorpadusi. MeToabl KaueCTBEHHOTO U
KOJIM4eCcTBEHHOTO aHanmu3a. Beicokoaddexturas TCX. O6nacTi mpuMeHEHHS.

5. Cepxkpuruueckasi guironHasi xpomarorpagus
CymHocts MeToga. CBepXKpUTHUECKUE (DIIIOMABI, OCHOBHBIE MX CBOMCTBA (IJIOTHOCTH,
BSI3KOCTh, KOdpummeHnt nupdysun). Komonku, odmactu npumerenusi. CpaBHEHHE METOJIOB
BDXX, razoBoii u cBepXKpUTHUYECKON (IIIOMIHON XpoMaTorpaduu.

6. DaexkTpocenapanuoOHHbIEe METOAbI
OcCHOBHBIE TPUHLUIBI 3JIEKTPOCENAPAallMOHHBIX pa3feleHuid. Bapuantel MeTOnOB:
KalWUIApHBIA 30HHBIN 31eKTpodopes3, KanuuUIIpHBIA H30Taxodope3, KanuUIIpHBIA Tellb-
anexTpodopes, KalWLIIpHOE U303JIeKTPOPOKYCHPOBAHUE, MHULIEJUIIpHAs
JJIEKTPOKHHETHYECKass Xpomarorpaduss U KanwulsipHas 3JjieKTpoxpomMarorpadus. duzuko-
XMMHYECKHe OCHOBBL. Ammapatypa. [lerektopsl. Monudunuposanue kanwuisipa. Obmactu
IIPUMEHEHUS.

6. OBPA3OBATEJIBHBIE TEXHOJIOT A

OCHOBHBIMH ~ 00pa30BaTEeNbHBIMH TEXHOJOTMSIMH, HCIOJNb3YEMBIMH TIPH  pealn3aluu
Collep)KaHUs Kypca, SBISAIOTCA: (OpMHpYIOIIas TEXHOJOTHsS, TEXHOJOTUs MpOoOJIIEMHOTO
U3JI0’KEHUS, TEXHOJIOTHUS CUTYaTUBHOTO O0yUYEeHUSI.

AxTUBHBIC ()OPMBI IPOBEICHUS 3aHATHI:

e JleKknuu ¢ UCNoJIb30BaHUEM IPOOJIIEMHBIX BOTIPOCOB.
e Jlekuu ¢ IPUMEHEHUEM AJIEMEHTOB TEXHOJIOTUU KPUTUYECKOTO MBIIIICHUS.

WNuTepaxkTrBHBIE (OPMBI IPOBEICHUS 3aHIATUM:



e [IpobrneMHast AUCKYCCHUS C BBIIBHIKEHUEM IPOCKTOB.
e Jluckyccus-auanor.
e Pa300p KOHKPETHBIX CUTYAITUH.

7. OPTAHU3AIIUSA CAMOCTOSATEJIBHOM PABOTHI OBYYAIOIIUXCA IO

JAUCHUIIVIMHE
Taoauna 7.1.
Conep:kanue caMOCTOSATEJILHON PadoThl 00yYaIOIIUXCS
Ne Tembl/60npocwl, 8bIHOCUMbBLE HA CAMOCMOSMENbHOE Kon-60 ?OPMW
No uzyuenue yacos paoonisl
n/
1 OCHOBHBIE NOHATHS U ONIPEACICHUS 6 cobecenoBaHme
TeopeTnyeckrie OCHOBBI XpoMaTorpapuu 7 | cobecenoBaHue
2.
3. I"azoBas xpomartorpadus 7 | cobecemoBaHue
4. KunkoctHast xpomaTo-rpadust 7 | cobecemoBanme
3. Ceepxkputuyeckas (haro-uaHas xpomaTtorpadus 7 | cobecemoBaHue
6. DJIeKTpocenapauoOHHbIe METOIbI 7 | cobecenoBanue

8. OEHOYHBLIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MMPOMEXYTOYHOM ATTECTAIIUA

Bonpoce! ajs1 cobeceoBanus

- Xpomarorpadguueckue Mmeroabl aHanmza. [lpunnun wmeroxa. Kriaccudukarus

xpomaTorpaduueckux MeTofoB aHanu3a. [Ipuemsl xpomarorpadupoBaHus.
- 'azoBas xpomatorpadus. CynmHoCTh METOIa, TPUMEHEHHE.

- KunkoctHast xpomaTtorpadusi, BBICOK03(pPeKTUBHAS KUIKOCTHAs XpoMaTorpadusi.



CYH_IHOCTB MeTOoda, IPUMCHCHHUC.

- Pactipenenutenshas xpomatorpadus. lonooOMeHnHas xpomaTtorpadus (MOHUTHI).

- Ancop6nmonHas xpomarorpadus. CylmHOCTh METO/1a, TPUMECHECHHE

- bymaxnas xpomarorpadus. MonekynsipHo-cutoBass Xxpomarorpadus. CyniHOCTb
METOJI0B.

- Abdpunnas (buocnenndpudeckas) xpomarorpadus. CymHOCTs METO/1a, IPIMEHEHHE.

- Ilpumenenme xpomarorpauyeckoro MeTO/Ja B COBPEMEHHBIX OHOJOTHYECKUX
UCCIICIOBAHUAX.

Ilpumepnvie sapuanmel mecmog

1. BenrecTBO nepexoauT U3 OJHOM KUAKOCTH B APYTyI0 PHU

1.TBepHO-)KUAKOPA3HOIN SKCTPAKIIUU
2 JKHJIKO-KUIAKO(DA3HOM SKCTPAKIIUN
3. agcopOuuun
4. cenmapamuu

2. Pa3nenenue BewiecTB, NPH KOTOPOM OMOMAacca BCILIBIBAeT HA IMOBEPXHOCTH
KYJbTYPAJIbHOI KUAKOCTH

1. punpTpanus

2. poTtanus

3. cenapanuus

3. Kap0okcnMeTHILEI10J103a - 3TO

1. KaTHOHHT

2. aHMOHHUT

4. Uonoo0OMeHHasi xpomaTorpadus fiBJIsieTC YACTHBIM CiIydaeM xpomMatorpadguu
1. GymaxcHO

2. IJTACTUHOYHOU

3. KOJIOHOYHOH

5. OCHOBOMOJIOKHUK XpoMaTorpadun
1. CBenbepr

2. Uencen

3. Iser



Kpumepuu OUEHKU omeema cmy()enma npu 6blNOIHEHUU MECmO6blX 3a0anuii

Ouenka TpeboBanus K 3HAHUAM
O1eHKa «OTJIMYHO» BBICTABISICTCS MArMCTPAHTY, €CIIM OH TIIyOOKO
OTIIMYHO U TPOYHO OCBOWJI MPOrpaMMHBIA MaTepuaj, HCUEPIbIBAIOIIE,

IIOCJIEJOBATENIBHO, YETKO W JIOTHYECKH CTPOMHO €ro M3jaraer, yMeeT
TECHO YBSI3BIBAaTh TEOPHIO C MPAKTUKOM, CBOOOIHO CIpPABISETCA C
3a7a4yamMM, BOIPOCAMM M JAPYTMMH BHJAMU IIPUMEHCHMs 3HAHUH,
IIPUYEM HE 3aTPYAHSIETCA C OTBETOM IPH BHUJIOM3MEHEHUM 3aJaHUH,
IIPaBUIIbHO OOOCHOBBIBAET NPUHSATOE PELICHUE.

Ornenka «XOpOILIO0» BBICTABJIACTCA MAI'UCTPAHTY, €CJIIM OH TBEPAO
Xopouo 3HACT Martepuall, rpaMOTHO U IO CYHICCTBY HU3JIaract €ro, HC JOITyCKas
CYLICCTBCHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPpOC, IIpaBHJIbHO
MNPUMCHACT TCOPCTHUUCCKHUEC IMOJIOKCHUSA IMPH PCIICHUU MMPAKTHYCCKUX
BOIIPOCOB M 3aa4a4, BJIaJICCT HCO6XOI[I/IMLIMI/I HaBbIKaMU W ITPUCMAMHU UX
BBITIOJIHCHUA.

OreHKa «yIOBICTBOPUTEIBHO» BBICTABIIETCS MArMCTPAHTY,
y,[[OBHCTBOpI/ITeHB CCJIM OH UMECT 3HAHHA TOJBKO OCHOBHOI'O XapaKTepa, HO HC YCBOI/IJI

HO ero jerayiedl, IOMyCKaeT HETOYHOCTH, HEIOCTATOYHO IPABUIIbHBIC
(GOpMYIMPOBKH, HApYIIEHUs JIOTUYECKOH IOCIeA0BaTEIbHOCTH B
U3JI0KEHHUH MTPOrPAMMHOI0 MaTepualia, UCIIBITHIBACT 3aTPYAHCHHS TIPH
000CHOBAHHMH OTBETA.

OneHKka «HEYAOBIETBOPUTEIBHO» BBICTABISECTCS MAaruCTPaHTY,
HEY/IOBJIETBOPUTE | KOTOPBIM HE 3HAET 3HAYUTEIBHOW YacTH MPOrpaMMHOr0O MaTepuana,

JIBHO JIOTYCKAeT CYLIECTBEHHbIE OMIUOKH, UMEET 3aTPYJHEHUS [IPU OTBETE HA
BONPOChl W OOOcHOBaHWMM OTBeToB. Kak mpaBuio, oleHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS MAaruCTpaHTaM, KOTOPbIE HE MOTYT
MPOJOJKUTh  OOyueHHe 0e3  JOMOJHUTEIBHBIX  3aHATUH 10
COOTBETCTBYIOLIEN JUCLUIUIMHE.

Keiic-3a0anue

B ocHoBe koHueNmuMM MeTOAa KOHKPETHBIX CHUTyalud (Kehc-MeToja) sBIseTcs
MPaKTUYECKOe 3aHATHe, HallelleHHOoe Ha (OPMUPOBAHHE Y CTYIEHTOB MpodeccHOHAIbHBIX
Ka4yeCcTB PYKOBOAMTEIIS TEXHOJIOTMYECKOTO MTPoLiecca, HABBIKOB M YMEHHUI Yyepe3 MOAECINPOBAHUE
MPAKTUYECKHUX JICUCTBHUH B YCIOBUSAX YUCOHOTO 3aHSITHUS.

[IpousBoacTBeHHas cutyarus (Keic) — 3T0 3PQPEKTUBHBIA CIOCOO MOJCITHUPOBAHUS
MIPOTHO3UPYEMBIX MMPOU3BOJICTBEHHBIX cuTyaluii. [Ipobnematrka keiicoB 6sm3Kka K nmpobiemam,
C KOTOpHIMH OYAYIIMM TEXHOJIOTaM MHIIEBON MPOMBIIIJICHHOCTH MPHUAETCS CTONKHYTHCA B
pEAIbHOM JKU3HU.

Keinic-3a0anue Nol

CtouHbIE BOJIBI HEKOTOPOI'O MPOMBIIIJIEHHOTO HPEANPUATHS COACPHKAT COIU TIHKEIBIX
METaJJIOB, HEOPTaHWYECKUE KHUCIIOTHI, MOBEPXHOCTHO-akTHBHBIE BemecTtBa ([IAB) u apyrue
3arpsA3HUTENH OKpYXKatoiiel cpenbl. OHU B BUJI€ B3BECHU MOCTYMAIOT HA OUUCTHBIE COOPYKEHUSI.
B mponecce MX OYMCTKM MPOUCXOAAT MPOLECCHl HEWTpadu3alvd, KOAryJslHH, OCaXKICHHS,
(GbuIbTpaUU U U3BICYCHHS BEUIECTB, KOTOPbIE MOTYT OBITh pPEaIM30BaHbl MU HCIOIb30BAHBI
IIOBTOPHO.




Jliist ocaskaeHust OOJBIIMHCTBA HOHOB TSDKEJBIX METAJIOB M3 CTOYHBIX PACTBOPOB YACTO
MIPUMEHSIETCS] THAPOKCHUI KalbIus (ramieHas u3Bectb). Eciu roqoBoli 00beM O4HIIIAEMOM BOABI
paBen 2000 m3, a coxmepkanue B HeM HOHOB coctaBisier 140 mr/mm3, to ¢ yderom 10 %-ro
M30BITKAa peareHTa, HEOOXOAMMOTO ISl TIOJTHOTO OCaXIEHHUS, PAacXoj] THUAPOKCHIA KaJbIIHs
COCTaBUT KT B TOJI.

(OtBet mpuBecTH ¢ TOUHOCTHIO 10 11enbiX; Ar(Fe) = 56.)

Kpumepuu oyenku omeema cmyoenma npu 6blnojiHeHUu KOHMPOIAbHOU padomul

Ouenka TpeboBanus K 3HAHUAM
OTJIMYHO NIPUBEJICHBI TIOJIHbIE IPAaBUJIbHBIC PEIICHUs, OTBETHl T'PAMOTHO
apryMeHTUPOBAHbI
XOpOLIO JIONYLIIEHbl HE3HA4YMTEeNbHble MOTPEHIHOCTH IpU OTBETax Ha
BOIIPOCHI, apryMEHTalus ObLIa HE OJHOM
YIOBJIETBOPUTEID B OTBETAaX Ha HEKOTOpPBIC BOIPOCH JOIMYIIEHBI TPyObIe OIMINOKH,
HO 4acTh BBIBOJIOB HE AapryMEHTUpOBaHa WJIM apryMEHTHPOBaHa
HENPABUIBHO
HEY/IOBIIETBOPUTE otBeThl HAa 50 u Gosnee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JILHO BBIBOJIOB HE apT'YMEHTHPOBAHbI UJIM aPT'yMEHTUPOBaHbI HEITPABUIILHO

I(OHmpOJleble 680RpPOCHL K 3aueny

1. OcHOBHBIE TPHHIMUIBI XPOMATOTPAPHUUECKOTO0 METONa. 3aJadyd M BO3MOXKHOCTHU
ra3oBoii xpomaTorpaduu.

2. Kimaccudukanust METo10B Xxpomarorpaduu 1mo nmpu3HaKy MpUPOIBI SIBICHUI B OCHOBE
pas3JieNieHus, M0 arperaTHOMy COCTOSIHHIO TOJBIDKHOM W HEMOJBIDKHOM (a3, Mo MeTOAMKe
MIPOBEICHUSI.

3.0cHOBHBIE TTapaMeTphl XpomaTorpaduueckoro mpoiecca. KoHuemnims TeopeTHaeckux
TapEJIOK. Kunernueckas TEOpHSL. Pa3mbiBanue XpoMaTorpapuaecKoi 30HBI.
Xpomarorpadpuueckuit nuk. dopma H30TEpPMBI COPOIMHM U COOTBETCTBYIOLIME MM MPOQUIN
XpomaTorpauueckux MUKOB.

4. Tlapametrpsl yaepxuBaHusi. Bpems ynepxkuBanus. OO0beM  yIep>KUBaHUS.
AOCOIIOTHBIE U UCTIPABICHHBIC BEJIMUUHBI YIECPKUBAHMUSL.

5. Ilapametpsl pazaenenus. Koapduuuent pacnpenenenus. Koadounment pazaenenus.

Koadpduument emroctu. OddexTuBHOCTE XpomaTorpaguueckod KOJIOHKH. Ywucio
TEOPETUYECKUX TapesoK. BpicoTa SKBUBaJEHTHAs TEOPETUUECKON Tapenke. Yucio pas3nencHui.
Crenenb pazaeneHusi. CeleKTUBHOCTh KOJIOHKH.

6. IIpuHuunuaneHas cxema ra3oBoro xpomarorpada. OcHOBHbIE y3I7bl XpoMaTorpada,
VX Ha3HAYEHUE U IPUHLUN JIEHCTBUS.

7. Xpomatorpaduueckue KoloHKU. Hacamouynple u KanuuispHbie KOJIOHKUA. COpOEHTHI
sl TazoBoit xpomarorpaduu. Hemonsuwkubie ¢aspl. [lomspHocTs ¢az. CenekTHBHOCTH (as.
MeTtoauku 3amoyiHeHusT XpomaTorpapuueckoil KoimoHKU. [loaroroBka (KOHAEHIMOHUPOBAHHE)
KOJIOHOK. MeTOAMKH BBOJ1a TPOOBI B KOJIOHKY.

8. Herextopsl. Ilpunnuns! padotsl pazmuunbix aerekropos: ATIL JUII, 133, AID,
TUA, ®UJ u np. JleCTpyKTUBHBIE M HEAECTPYKTHUBHBIE AETEKTOpbl. KOHIIEHTpalMOHHBIE U
IIOTOKOBbIE ~ J€TEKTOpbl.  YyBCTBUTEJIBHOCTb  JeTeKkTopa. llopor  4yBCTBUTEIBHOCTH.
NuepunoHHOCTh AeTeKkTopa. JIMHEHBIN 1Mana3oH IeTeKTopa.

9. Bagaum kauecTBeHHOro aHanu3a. [Ipobiema nMACHTUDUKAIIMHM XPOMATOrpahUuIECKUX




MIIKOB.

I'paduueckue wmeroasl wuneHtudukanuu. Wuaekcel ynepxxkuBaHus (aOCONIOTHbIE U
oTtHocuTenbHbIe). MHaekcsl ynepkuBanus KoBaua (JiuHe#HbIM u norapudmuyeckuit). Meton
CTaHJAPTHOU JOOABKH.

10. 3agaum  KOJMYECTBEHHOrO  aHainu3a. KoOJIMYECTBEHHBIE  XapaKTEPUCTUKU
AQHAJIMTUYECKOTO0 CUTHAJla — BBICOTA U IUIONIAL XpoMaTorpaduieckoro nuka. ['papudeckoe u
aBTOMATUYECKOE M3MEpPEHHUE IUIOIAAM IMUKOB. Merox pacuera IUIOIIAAM IMHKA IO METONY
TPEYroJIbHHKA.

MeTtoapl pacuera IIoUIa Il aCUMMETPUYECKOr0 MHUKa. MeTo/ibl pacyera oA MuKa
MpUMECH, HaxXoAsencs Ha 3aaHeM (pPOHTE OCHOBHOTO NHKa. MeToabl pacyera IUIOIIAIU
CPE3aHHOI0 MHUKA.

11. Meroapl KONMYECTBEHHOIO pacyera: MeETOoJ aOCOJIIOTHOW KaluOpOBKH, METO]
HOpMaJIM3allii, HOpMalu3alus ¢ KaauOpOBOYHBIM KO3()(UIIMEHTOM, METOJ BHYTpEHHEU
HOpMaJH3aluu.

12. MHOTOKOMIIOHEHTHBIE CMECH, UX THUIBI U PasHOBUAHOCTH. OCOOEHHOCTH METOTUKHU
XpoMaTorpauueckoro aHaim3a CIOXKHBIX CcMecel: BbIOOp MeToda MpoOOMOATOTOBKH,
(dbpakuuoHupoBanue mpod, obecrmeueHne HEOOXOAUMOTO  YpPOBHS  A3(PPEKTUBHOCTH U
CEJIEKTUBHOCTH KOJIOHKH, 00€CIIeYeHne MOJTHOTHI AeTeKTUpOoBaHus. OIleHKa MOTrpeIHOCTEH.

13. AHanuTudeckue 3ajadd OIpeesieHHs coiaepxaHus npumecend. Kraccudukanms
pUMeceil o XUMUYECKON Ipupoe U GU3NUECKOMY COCTOSIHHIO. MUKpPOIIPUMECH.

14. OcoOeHHOCTH METOAMKH XpoMaTorpauyecKkoro OMpeaeieHUsT COJep KaHUS
npuMeceil: BBIOOp MeTo1a MpoOONOArOTOBKY, KOHLIEHTPUPOBaHHUE, oOecrieueHne HeoOX0IMMOro
ypoBHS  O(PHEKTUBHOCTH H  CEJIIEKTUBHOCTH  KOJIOHKH, oOOecredeHue HeoOXOauMOoi
YyBCTBUTEIBHOCTH JETEKTOPA U MOJHOTHI JeTeKTUpOoBaHUs. OLieHKa MOrpeIIHOCTEH.

15. OcobGeHHOCTH METOAUKH XpoMaTrorpauyeckoro aHajan3a MHILEBBIX IPOIYKTOB.
MeTob! TPOOOIIOATOTOBKH. XUMHYECKOE MOAU(PHUIINPOBAHNE KOMIOHEHTOB MPOOHI.

16. OGecrneyenre HEOOXOAMMOTrO YpPOBHS 3(PPEKTUBHOCTH M CEIEKTUBHOCTU KOJIOHKH,
o0ecrieueHHEe HEOOXOAMMOM YYBCTBUTENBHOCTH JI€TEKTOpPa M MOJHOTHl JETEKTUPOBAHMUS.
OrneHka morpenHoCTen.

I(pumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepuu orBera

3auyTeHo I'mybokoe m Xopolnee 3HAHWE W TOHUMAHWE TMpPEAMETa, B TOM YHCIE
TEPMHHOJIOTUM W OCHOBHBIX T[IOHSATHH; TEOPETHYECKUX 3aKOHOMEPHOCTEH;
(hakTUYECKHMX JAHHBIX; OOCTOSATE/IbHBIN, JIOTHYECKHH M I'PAMOTHBIH OTBET BO
BpEMsI CIIauM 3aueTa; yASNbHBIA BeC OMHMOOK MPYU KOHTPOJIBHOM TECTUPOBAHUHU
— He 6onee 50%.

He3zauTeHo Crnaboe 3HaHHE OCHOBHOW TEPMUHOJIOTHH, TEOPETHYECKUX 3aKOHOMEPHOCTEH,
(hakTUYECKUX JaHHBIX, OIIMOOYHBIN OTBET HA 3aUYeTe; YACIbHBIN BEC OIIMOOK
MPU KOHTPOJILHOM TECTHPOBAHHHU —

6oxee 50%.




9. VYYUEBHO-METOJUYECKOE U UH®POPMALIMOHHOE OBECIEYEHUE
JUCHUTIUHBI

9.1. YueOnas uTeparypa
a) OCHOBHAail.

1. OcHoBbl ananuTH4ecKoi xumuu. B 2-x xH. /Tlox pen. FO.A. 3omoTtoBa. M.: Beici. mik.,
2005.

2. OcHoBblI aHanmuTH4YecKOW xumuu. [IpakTHdyeckoe pykoBOACTBO. YueOHOe mocobue is
BY30B. I[lon pen. IO.A. 3omoroBa. M.: Beicm. mk., 2001. 463 c.

3. Amenmun B.JI. Xumuueckue MeTOAbl HAECHTU(PHUKALMU U IOJYKOJIMYECTBEHHOTO
JKcIpecc-onpeenenus seuecTs. Brnagumup. U3n-so Bal'y. 2001.

4. Amenun B.I'. Ananutuueckas Xxumusi. Mertoauueckue yka3aHus K JJaOOpaTOPHBIM

pabotam. Bmagumup. U3n-so Bal'Y. 1998.

5. Crpickun EJL, Nimkcon JLB., Bpayzne E.B. IIpaktiueckas BbICOKOI(h(EKTUBHAS KUAKOCTHAS
xpomarorpadust. M.:Xumust, 1986. 288 c.

6. AiiBazoB b.B. OcHoBbI razoBoii xpomatorpaduu. M.: Beicias mikona, 1977. 150 c.

7. 3. Amenun B.I'. Xpomarorpapuuexue metonsl ananusa. [lpaktukym. Bragumup. 13n-
Bo Bal'V. 2009.

0) JONmOJHHUTEIbHAs

1. DOwrembrapn X. XKunkoctHas xpomarorpadust Ipu BEICOKHX AaBieHusX. M.: Mup, 1980. 245 c.

2. maryn O.A., 3onoros FO.A. Monnast xpomatorpadust. M.: U3n-Bo Mock. YH-Ta, 1990. 194 c.

3. bepeskun B.I'., boukoB A.C. KonmuuectenHast ToHKOCoHas xpoMartorpadust. M.: Hayka, 1980. 245
C.

4. Xpomarorpapuueckuii anamm3 okpyxaromieit cpenst / Ilox pen. B.I'. bepeskuna. M.: Xumus, 1979.
230c.

9.2. UnHTepHeT-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 snextponnas oubanorexa

http://elibrary.ru/default.asp Poccuiickas HannoHanpHas OMOIHMOTEKA

http://primo.nlr.ru  http:/nbmgu.rudnekTponnas  6mbimoreka  Poccuiickoit
rocy/lapCTBeHHON OMOIMOTEKH

9.3. IlporpamMHoe o0ecnieueHue

YHuBepcurer obOecnedeH HEOOXOIWMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOTo IPOrpaMMHOT0 00eCIIeYeHHsI, B TOM YMCJI€ OTEYeCTBEHHOTO MPOU3BO/ICTBA.

Kaxaplii 00yJarommiicss B TEUCHUE BCEro Neproaa o0ydeHUs 00ecTieueH HHIUBUAYaTIbHBIM
HEOTPaHUYEHHBIM JOCTYIIOM K JJIGKTPOHHOW HH(POPMALMOHHO-00pa30BaTEeIbHON cpese
YHHBEPCHUTETAa W3 JIFOOOH TOYKH, B KOTOPOM HWMeEEeTCs JOCTYn K HWH(GOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTn «HTepHEeT» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.


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

YHI/IBepCI/ITCT obOecrieueH CJICAYHOIIUM KOMIUICKTOM JIMOCH3UOHHOTO TIPOTpaMMHOIO

obecrieueHusl.

1. JluueHsuoHHOe mporpaMMHoe obecrneueHue, uenoipzyemoe B Uurl'y

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

Microsoft Windows 7
Microsoft Office 2007

Antusupycnoe 110 Eset Nod32
CnpaBouHo-tipaBoBas cuctema “KoHcynprant”
CnpaBouHo-nipaBoBas cuctemMa “I'apant”

IIporpammusiii komiieke MMUC “Buzyansnas Ctynus TectupoBanust”

Hapsmy C TpaAUIIUOHHBIMHU U3AAHUSAMU MAruCTpaHTbl W COTPYAHUKU UMCHOT BO3MOXKXHOCTDH
IIOJIB30BATHCS BJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 6azamu JaHHBIX:

Taoauna 9.1.

Ha3Bauue pecypca

Ccebuika/moctyn

DnekTpoHHass OuOnMoTeka OHJaWH «EJWHOEe OKHO K
00pa30BaTEILHBIM PECYypPCaM»

http://window.edu.ru

«ObpazoBaTenbHbIi pecypc Poccun»

http://school-collection.edu.ru

®enepanbHblil 00pa30BaTENbHbIN MOPTAN: YUPEXKICHUS,
nporpammsl, ctanaaptel, BY3s1, Tectel EI'D, A

http://www.edu.ru —

®enepanbHbIT HEHTP uH(OPMaIOHHO-
oOpa3oBatenbHbIX pecypcoB (DLINOP)

http://fcior.edu.ru -

OBC "KOHCVJIbTAHT CTYJAEHTA". DnexrpoHHas
OnOIMoTEeKa TEXHMUECKOTO By3a

http://polpred.com/news

WznarenbctBo  «JlaHby. DneKTpOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucremMa

Pycckas BupTyanbHast Oubanoreka http://rvb.ru —

W3narenpctBo  «JlaHb». DIIEKTPOHHO-OMOIHOTCUHAS http://e.lanbook.com -
cucrema

ExenenensHuk Hayku u oOpazoBanus lOra Poccun
«AxameMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snexkrponHas Oubnuoreka «e-Library»

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

OnexTpoHHO-0nOanoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAsI CUCTEMA JIOKYMEHTOB B cepe
obpazopanus «MHDOpMUOY

http://www.informio.ru

HNudopmanimoHHo-ipaBoBas cucTemMa
TUTFOC)

«KoHcynpTaHT-

CerteBast Bepcusi, OCTYIIHA CO
BCEX KOMITHIOTEPOB B
KopropatuBHoOil cetn Uarl'Y

NudopmanmonHo-npaBoBas cucrema «l apanT»

CerteBast Bepcusi, IOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KoprniopatuBHoOM cetu UHrl'Y

OnexTpoHHO-0nOanoTeuHas cucrtema «HOpaiT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

[lepeueHbr HEOOXOAMMBIX TEXHUYECKHX CPEACTB OOYUEHHS, UCIIOJIBb3YEMBIX B yueOHOM

nporiecce Uit OCBOCHHUS TUCIUILTHHBI «XpoMaTorpadusi»:



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/

1. Becsl aHanuTHYECKHE, TEXHUUECKHUE.

2. Cnextpodoromerp CD-46.

3. ®orokonopumerpsl KOK-2, KOK-2MII.

4. Nonomepsl 130, Dxcnept, AKBUIIOH.

5. AtomHo-abcop6umonHsbIii criektpomeTp «KBant Z-OTA» ¢ nporpaMMHBIM oOecrieyeHueM
1 HabOpOM JamIl.

6. TasoBbiii xpomarorpad «Kpucrtamm ¢ JAeTeKTopaMH IO  TEIUIONPOBOIHOCTH,
AJIEKTPOHHOMY 3aXBaTy M KalMJUISIPHBIMHA KOJIOHKAMH.

7. O6opynoBaHue JUIsi TOHKOCIOHHON XpoMaTorpaduu.

8. UK-cniekTpomeTp.

9. MepHas mocyzaa, CTYNKH Ui MPOOOIMOJATOTOBKM M3 araTa W SIUIMBI, YaIlKH, TUTIU U3
IUTaTUHBI, KBapla, CTEKI0YyIJIepoa.

10.Ilearpudyra.

11. KomMmbroTepHoe ¥ MyJIbTUMEANIHOE 000PYI0BaHUE.

12. Buneo- u ayanoBU3yaabHBIC CPEICTBA OOYUCHUS U JIp.

11. METOJAUYECKUE YKA3AHUSI JUISI OBYUAIOLUXCS 11O
OCBOEHMIO JUCUUILIMHbBI

TeopeTnueckuii mMatepuan IUCHUIUIUHBI «XpoMaTrorpaduyecKue METOIbI aHaTh3a»
M3ydaeTcst B T€YCHHE 6-TO CeMecTpa B COOTBETCTBUHU C y4eOHBIM IutaHOM. CaMOCTOSITETbHAS
BHEAay/lIUTOpHAass paboTa MarucTpoB  oOOeCHedYeHa SICKTPOHHBIMU Y4eOHO-METOAHMYECKUMHU
pecypcamu (cuctema Moodle), BO3MOXKHOCTBIO OOIICHHS MarucTpaHTa C TpenojaaBaTeIeM
MOCPEJICTBOM IJIEKTPOHHON TOYTHI, TIOCTYIOM B Internet.

OCHOBY TEOpEeTHYECKOH MOArOTOBKM IO JUCHUIUIMHE «XpoMaTrorpaguueckue MeTOAbI
aHaJIN3a» COCTABISIOT JIEKIHMH, KOTOPBIE IPEACTABISIOTCS CHCTEMATHYECKH B COYETAaHHH C
CEMHMHApPCKUMH U Ja00paTOPHBIMU 3aHATUSIMU. OCHOBHbIE YUEHUS U BIIaJIeHUS OTpabaThIBalOTCS
U 3aKperIsOTCS Ha CEMUHAPCKUX U JabOpaTOPHBIX 3aHATHIX. AyIUTOpPHBIE 3aHATHS (JIEKLIUH,
CeMHMHapbl U Ja0opaTOpHble 3aHATHA) OOBEIMHEHBI C CAMOCTOATENBHOM BHEAyAMTOPHOU
paboToil MarucTpoB HaJ PEKOMEHIYEeMOU JIUTEepaTypol, a TakXke 3aJaHUSAMU, KOTOPHIE BBIIAET
npenoaaBaTeiib U MpU MoAroTOBKC K Ha60paTOpHHM 3aHATHUAM.

[Ipy wm3yyeHMM IHUCUMIUIMHBI MarucTpaHTaMU MOTYT HCIOJIB30BaThCS CIIEAYIOIINE
I/IH(l)OpMaI_II/IOHHLIe TCXHOJOI'MM 1 MTHHOBAITMUOHHBIC MCTOAbI:

- DJIEKTPOHHBI BapHaHT Yy4eOHO-METOJUYECKOTO0 KOMIUIeKca (C MCHOIb30BaHUEM
cuctemsl Moodle);

- PECYpCHI JIEKTPOHHOH OMOINOTEUHON CUCTEMBI;
- pecypcel HTEpHET;
- MyJIbTUMEIUIHASA TEXHUKA.

[IpenonaBarensb, YUTAIOMUN JUCHUIUIMHY, BEACT YYET IMOCEIAEMOCTH U OCYIIECTBIIAET
KOHTPOJIb 32 BBIOJIHEHHEM CaMOCTOSTENbHON paloThl. Tekymuii KOHTPOJb 3aKII0YaeTcsl B
MOHHUTOPHUHI'C BBIITOJHCHUSA y‘IG6HOI>i nporpaMmbl JUCHUILUIMHBI Ha AYAUTOPHBIX 3aHATUAX U
OLIEHKe pabOoThl Ha CEMUHAPCKHUX U MPAKTUYECKUX 3aHATUAX.



Paboyast mporpaMmMa JUCHUIUIMHBL «XpoMaTorpapuuecKkue MeTOAbl aHAIN3a» COCTaBIICHA B
cootBercTBUM C TpeboBanusmu OI'OC BO mno cneumansHoctn 04.03.01. «Xumus (ypoBeHb
OakanaBpuara)», yTBEpPKICHHOTO MpHKa3oM MuHHUCTEPCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepaunu ot 17 urons 2017 . Ne 671

[Iporpammy cocraBun

TOTIEHT Kadeapbl XUMUHU Temupxanos b.A.



PabGouas nmporpamMmma oz[06peHa Ha 3aCCJaHuun Ka(l)eI[pBI XHUMHUHU

[Mpotokon 3acemanmss Ne 8 OT « 22 » amnpens 2026 .

Pabouast mporpamma onobpeHa y4eOHO-METOJUYECKUM COBETOM XHMMHUKO-OMOJIOIMYECKOrO

Sl}aK YJIIETCTA

[Tporokon 3acenanus Ne 6 OT « 28 » ampensd 2026 r.




CeneHusi 0 mnepeyTBepPKICHHHM MPOrpaMMbl Ha O4YepedHOH Y4YeOHBIM rog M
PerucTpanum u3MeHeHu

YyeOHsbI Pemenue Buecennble n3MeHeHU Iloanuce 3aB.
i Kadeapsl kadenpoii
roja (Ne

MIPOTOKOJIA, /1aTa)




