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Pabouas mporpamMma cocraBieHa B cooTBeTcTBUM ¢ DenepanbHbIM  rOCyAapCTBEHHBIM
oOpasoBarenbHbIM cTaHAapTOM 10 HampasieHuto 04.04.01 Xumus, nporpaMma «AHaTUTHYECKAS
XUMHS», YTBEPKIECHHBIM IPpUKa30M MuHHCTEpCTBa 0Opa3oBanus U Hayku Poccuiickoit denepanmu
ot 13.07.2017 r. Ne 655, y4eOHBIM ITAaHOM TOJTOTOBKM Maructpa mo HampasieHuto 04.04.01

XuMus, mporpamMmma «AHaJIMTHUECKas XUMMs», YTBEP)KIEHHBIM ydeHbIM coBetoM PI'BOY BO
«COTI'Y» (mpotokos Ne 9 ot 27.04.2023 1.).

CocraButens: K.X.H., goiieHT O.B. Heemoa

Pabouas npoecpamma Oucyuniunvl npuHama 6 cocmage OCHOBHOU  NPOheccCUOHANbHOU
00pazoeamenbHoll NPOSPAMMbL peuleHueM yieHo2o cosema (npomoxkoa Ne 9 om 27.04.2023 2.)



1. CTpykrypa u 0011251 TPYA0EMKOCTb U CHUIITTHHBI

OOmass TPyJOEMKOCTh JUCHUIUIMHBI «KOMIUIEKCHBIE COCIMHEHUS W pPEarcHThl B
aHAJIUTUYECKOH XMMUHK» COCTABIISIET 3 3aueTHbIEe euHUILI — 108 4.

Ounas hopma o0ydeHUs 3aounas popma oOyueHUs

Kypc 2 -
Cemectp 3 -
Jlexmn 18 -
IIpakTudeckne (CEeMHHAPCKHE) 3aHATHUS 36 -
JlaGopaTopHsbie 3aHATHS - -
Koncynpranuu - -
HToro ayiMTOpPHBIX 3aHITHI 54 -
CamocTosiTenbpHas padora 54 -
Kypcosas pabora - -
dopma KOHTPOJIS

DK3aMeH - -
3auer 3a4er -
O011ee KOJIMYECTBO YaCOB 108 -

2. Ileau ocBOeHMS JUCIUILIMHDBI

B cootBerctBUM ¢ DenepalibHBIM TOCYJAapCTBEHHBIM O00OpPa30BaTEIbHBIM CTAaHAAPTOM IO
HarnpaBieHuto noarotoBku 04.04.01 Xwumwus, nporpamma «AHaIUTHYECKas XUMHUSA», U YPOBHIO
BbICILIEr0 00pa30BaHUsl MarucTparypa, yTBEpKJI€HHOMY IpHKa3oM MuHHcTepcTBa 00pa30BaHUs U
Hayku Poccuiickoit ®eneparuu ot 13.07.2017 r. Ne 655, nenb0 OCBOEHUS IHUCUUIUIMHBI
«KoMmnekcHble COETUHEHUS U PEareHThl B aHATUTUYECKON XUMHUM SIBIs€TCS yriayOieHne 3HaHui
CTYZCHTOB IO M3YUYEHMIO COCTaBa, CTPYKTYPhI, (PU3UKO-XUMHUYECKHX CBONCTB KOOPJIMHAIIMOHHBIX
COEIMHEHUI U OPraHMYECKHUX PEareHTOB U UX IPUMEHEHHUS B aHATUTUYECKON XUMUH.

N3yuenne maHHOW JUCHMIUIMHBI  CIY>KUT TIOATOTOBKOM  CTyAeHTa K  Oymymiei
npo¢eCCUOHATIBHON JIEATENBHOCTH B 00ACTAX — HAyYHO-HCCIEI0BATENbCKON M MEeIarornyeckon
COIIACHO MPOQECCHOHATBHBIM CTaHIaPTAM:

1.  40.010. ITpogeccnoHaabHbIl cTaHAAPT «CHeUATUCT MO TEXHMYECKOMY KOHTPOJIIO
KayecTBa MNPOAYKIUM» YTBEPXKIEH NpHUKa3oM MMHHHCTEpPCTBA TpyJla U COLMAIBHOM
samuThl  Poccmiickoir  @emeparmu ot 04.03.2014 No  123H.  (3aperucTpupoBaH
MunuctepctBoM toctuitnu Poccuiickoit @enepanuu 22 anpens 2014 r. Ne 32067). Bun
npodecCHOHATBLHOM 1eATeNbHOCTH — « TeXHUYeCKU KOHTPOJIb KauyecTBa MPOTyKIIHH.

2. 40.011. IpodeccnoHanbHbIH cTAHAAPT «CHENHATUCT MO HAYYHO-HCCIET0BATENLCKHM
U ONBITHO-KOHCTPYKTOPCKHM pa3padoTkaM» YTBEpXKIEH IpukazoM MwuHuUCTEpcTBa
TpyZa W conuanbHOW 3amuThl Poccuiickonn ®@enepanun ot 4 mapra 2014 r. Ne 121mn
(3apeructpupoBan MunucrepcTBoM toctuniuu Poccuiickoit @enepannu 21 mapra 2014 1.,
peructpaunoHHbld Ne 31692). Bua npodeccronanbHoil nesarenbHocTd — «OcyliecTBiieHne
HAYYHO-MCCIIEJOBATEIIbCKOM  JIEATENbHOCTH MO  pElIeHHI0  (YHJAMEHTAIbHBIX U
MPUKIIAIHBIX 3a7]a4 XMMHYECKOM HAlPaBICHHOCTH B COCTaBE HAYYHOI'O KOJIJIEKTHUBAY.

3. 01.004. ITpodeccuonanbusblii cranaapt «Ilexaror mnpodeccuoHanbHoro odydeHus,
npodecCHOHAJILHOTO 00pa30BaHUsI U  ONOJHHUTEJBLHOI0 MNpodeccHoOHATbHOIO
o0pa3zoBaHusl» YTBEPXKAECH IpUKa3oM MuUHuCTEpCTBA TpyJa U COLMAIBHOM 3aIMTHI
Poccuiickoit ®eneparmu ot 08.09.2015 Ne 608u (3apeructpupoBan MHUHHUCTEPCTBOM
roctuiua - Poccuiickoit  @enepanuun ot 24 centsiops 2015 1. Ne 38998). Bun



npopEeCCUOHATPHON  JeSITeITbHOCTH —  «llemarormveckass  JEATEIBHOCTh B
npodecCHOHaTbHOM O0yYeHUU, MPOPECCHOHATHEHOM O0pa30BaHUHU, JTOTIOJHUTEIHLHOM
npoeCCHOHATHFHOM 00pa30BaHUM.

Nzydenne quciumminibl « KOMIUIEKCHBIC COSMHEHIS M PEareHThl B AaHATUTHYECKON XUMUM)»
npuBefeT K (OPMUPOBAHHIO TBOPYECKH PAOOTAMOIIUX CICHUAIUCTOB C Pa3BUTHIM HayYHBIM
MBIIUICHHEM, O0JIAJAroIIMX HEOOXOIMMBIM 3allacoM 3HAHWI B O0JIACTH aHATWTHYECKON XWMHH,
CIOCOOHBIX HUCIIOJIB30BaTh TEOPETUUYCCKUE 3HAHMS TPU PEUICHUU MPAKTHYSCKUX 3aad, TPOSBIISS
IpH 3TOM CaMOCTOSITETLHOCTh, WHHIIMATHUBY, a TaKK€ B HEOOXOAMMBIX CIIy4asX — YyMCHHE
YYacTBOBATh B MPUHITHUN KOJUIGKTUBHBIX PEIICHUH, BEIOUpast HanOoJiee ONTUMAIBHBIC U3 HUX.

3agaun AMCUUILIHHBI

1. ®opMupoBaHHE CHCTEMAaTH3WPOBAHHOTO IPEACTABICHUS O COBPEMEHHOM COCTOSIHUM XUMHUU
KOOPJIMHAIIMOHHBIX COCMHEHUH, METOIaX MX CHHTE3a M UCCIICOBAHUS CBOMCTB.

2. V3yueHue OCHOBHBIX OOJacTeld NMPUMEHEHHWs KOMIUIEKCHBIX COCAMHCHHNM W OpPTraHMYeCKHX
PEareHTOB B Pa3IMYHBIX METOJaX XUMHUYECKOTO aHAJIN3A.

3. TlonmyuyeHue HaBBIKOB MPAKTUYECKOW pPa0OThI ¢ XUMHUYECCKHUMH pPEAKTHBAMH W IIOCYJIOMH,

puOOpaMHu.

OOyueHue CTyICHTOB HABBIKAM HAYYHOTO MCCIICOBAHMUS.

5. ®opmupoBaHHE HABBIKOB H3yUYCHHS HAYYHOH JIUTEPATYPHI.

&

3. Mecto mucuuninubl B ctpykrype OIIOII maructpaTypsl

b1.B./1B.02.01 Yacts, dopMupyemMasi ydacCTHUKaMU 0Opa30OBaTENbHBIX OTHOLIEHUH, bioka
1, nucuuIIMHA IO BRIOODY.

JlucuuiuiiHa OTHOCHTCS K 4YacTH, (OPMHPYEMOW Yy4YacTHUKaMH 00pa30BaTENbHBIX
otHomenuid, Onoka 1 OIIOIl wnampasnenuss noarotoBku 04.04.01 «Xumus», mnporpamma
«AHanmuTHYecKas XUMUS» KBaIU(UKaUs (CTENeHb) — aKaJeMUYecKuid wmaructp. Ssmsercs
JucuuruinHoi no Beidopy b1.B.JIB.02.01 yye6HOrO niana.

K ncxonnpiM Tpe6oBaHUAM, HEOOXOIUMBIM JUISl U3YUYEHHUS TUCHUIUIMHBI, OTHOCSTCS 3HAHMUS,
YMEHUS W HaBbIKM, C(OPMHUpOBAaHHBIE B pe3ylbTaTe M3Y4YEHUs JUCLHMIUIMH HaIlpaBICHUS
noaroroBkn 04.03.01 Xwumwms, OakamaBpuaTta: «AHATUTHYECKas XuMmus», «Heopranwmdaeckas
xuMus», «Opranndeckas XxuMus», «duznka», «MaTemMaTuka», a TakKe JAUCLUIUIUH, U3y4aeMbIX B
TedeHne 1 Kypca Marucrparypbl: «AHalIM3 NPUPOJHBIX U TPOMBIIUIEHHBIX OOBEKTOBY,
«CoBpeMeHHbIE 3JIEKTPOXMMHUECKHE METObl aHanu3za», «CoBpeMeHHble XpoMaTorpapudeckue
METO/Ibl aHATHU3a.

TpeGoBaHMs K «BXOAHBIM» 3HAHHUAM, YMEHHUSIM U TOTOBHOCTSAM OOYYaroIIerocsi COriacHo
npeaBaputenbHbiM kKoMmmereHusM 1o GI'OC 03.04.01 Xwumusi, HEOOXOAUMBIE TPU OCBOCHUH
JUCHUIUINHBI « KOMIUIEKCHBIE COEAMHEHNS] U PEAr€HThl B AaHAIUTUYECKON XUMHUM.

e CrocOOHOCTh UCIOJIb30BATH MOJYUYSHHbIE 3HAHUS TEOPETUUECKUX OCHOB (PyHIaMEHTAIbHBIX
pa3nesioB XMMUH IpH pelteHnn npodeccnonanbubix 3aaad (OITK-1);

e BIAJICHME  HaBbIKAaMH  TPOBEACHHUS  XHMHUYECKOTO  3KCIEpPUMEHTa, OCHOBHBIMU
CUHTETHUYECKUMHU U aHAIUTUYECKUMHU METOJAMH IOJYyUEHUS U UCCIECJOBAHUS XUMHUYECKHUX
BerecTB U peaknuit (OITK-2);

® CIOCOOHOCTH UCHOJB30BaTh OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JAHCLHMIUIAH B
npodeccronanbHoi aestensHoctH (OITK-3);

e CINOCOOHOCTh pelIaTh CTaHAapTHbIE 3a7aud  NpO(EeCcCHOHATBHOM  JESATENIbHOCTH C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHHA ¢
Y4ETOM OCHOBHBIX TpeboBaHui HHMopMannoHHo# 6e3onacuoct (OITK-4);

e CrnocoOHOCTh K TOMCKY M TMEpBUYHONM 00pabOTKe HAyyHOM U Hay4YHO-TEXHHUYECKOM
nrdopmarnmu (OI1K-5);



e 3HaHUWE HOPM TEXHUKHM OE30MAaCHOCTH W yYMEHHEM pealu30BaTh WX B JIAOOPATOPHBIX U

texHosoruueckux ycnopusx (OIMK-6);

® CIIOCOOHOCTbH BBINOJIHATH CTaHAAPTHBIC OTepaluy 1o npeaiaraeMeiM Metoaukam (ITK-1);
e BiajeHue 0a30BbIMM HaBbIKAMM MHCIIOJIb30BaHMS COBPEMEHHOW ammaparypbl Mpu

IpOBEICHUH Hay4dHBIX nccnenoBanuii (ITK-2);

e BjaJcHHE CUCTEMOM DyHIaMEHTAIbHBIX XUMUYeckux moustuii (ITK-3);
® CIOCOOHOCTh NPHUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTHU

Pa3BHUTHUS XMMUYECKOW HAyKH MTPU aHAJIN3E MOIy4YeHHBIX pe3ynbratoB ([1K-4);

e CcnocoOHOCTH MOJyYaTh U 00padaThIBaTh Pe3yabTaThl HAYYHBIX SKCIIEPUMEHTOB C TOMOIIBIO

COBPEMEHHBIX KOMITbIOTEPHBIX TexHojoruii (ITK-5);

® BJIAJICHUC HAaBbIKaMHU IMPEACTABIICHUS IMOJTYYCHHBIX PE3YJIbTATOB B BUJAC KPATKHUX OTYCTOB U

npesentauuii (I1K-6);

® BJIaICHHUC MCTOJaMU 0e301macHOro O6paHIeHI/I${ C XUMHYCCKUMH MaT€puajlaMi C YUETOM HX

¢dusndeckux u xumudeckux cBoicts (I1K-7);

e CroCOOHOCTh HCIOJIb30BATh OCHOBHBIE 3aKOHOMEPHOCTM XUMHUYECKOW HayKu U

byHIaMEHTAIbHBIC XUMHUYECKHE TMOHATHS MPU PEHICHUU KOHKPETHBIX MPOM3BOACTBEHHBIX
3agaq (ITK-8).

st ocBoeHMST TaHHOW y4eOHOW MMCIMIUIMHBI HEOOXOIWMBI 3HAHUS, YMEHUS M HaBBIKH,

q)OpMI/IpyeMLIe npeaAIIeCTBYOINUMU OTUCIIUILIIMHAMU. CTy,Z[eHT JOJDKCH:

3HaTh:

1. OcHOBHBIE MOHATHS U METOJIbI XUMHYECKUX TUCHIUTLINH.

2. CBs3b CBOICTB COCIMHEHUN C MOJOXKEHUEM COCTABIAIOIIMX MX 3NeMeHToB B [lepronuueckoit
cucTeMe XuMuieckux sneMeHToB J[.M. Menpaeneera.

3. CtpoeHue M XMMHYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HEOPTraHMYECKHX W OpPraHMYeCKHX
COCTUHEHUH.

4. OCHOBHBIE TEOPETUYECKHE TIOJNIOKECHHUS, JEKAIIUE B OCHOBE XHUMHUECKUX U (PHU3UKO-
XUMUYECKUX METOJ/IOB UJICHTU(DUKAIIMY U OTPE/ICTICHUS BEIIECTB.

5. Ilpupony u CyIIHOCTH SIBIEHUN W TMPOIECCOB, JEKAIIUX B OCHOBE XMMHUYECKHX U (DHU3HKO-
XUMHUYECKUX METO/IOB aHaJIK3a.

6. CrneunuyHOCTH AHATUTUYECKOTO CUTHAJa U OCOOCHHOCTH €r0 H3MEPEHHsS B Pa3iIHuHBIX
METOJ1aX aHaJIM3a.

7. OCHOBBI XMMHUYECKHUX METOJIOB KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAIN3a — CIeIHU(PUIECKIe
peakiuu,  JIeWCTBHE  TPYIIOBBIX  pPEareHTOB,  OCHOBBI ~ T'PaBUMETPUYECKOTO U
TUTPUMETPUUECKOTO aHAIH3a.

8. OCHOBBI (UBHKO-XMMHUYECKHX METOJOB aHAIHM3a: ONTHYCCKUX, ODIICKTPOXUMUYCCKUX U
XpomaTorpaduuecKux.

9. Metoasl ® crmocoObl BBIMOJTHCHHS KA4YeCTBEHHOTO aHAIHW3a, METOJbI OOHApYKCHHS
HEOPraHWYECKUX KaTHOHOB U aHUOHOB.

10. MeTo/ib1, TPHUEMBI ¥ CIIOCOOBI BBITOJIHEHUS XUMHUYECKOTO M (PU3NKO-XHMHUYECKOTO aHATN3a IS
YCTaHOBJICHUS] KAUECTBEHHOI'O COCTaBa U KOJIMYECTBEHHBIX ONPEICTICHUN.

11. Metonap! pa3eneHus BemecTB (XUMUYECKUe, XpoMaTorpaduiecKkue, SKCTPAKIIUOHHBIE).

12. OcHOBHBIC MOJOXKEHUS TEOPUHU yUeTa MOTPEITHOCTEH aHanM3a U CTAaTUCTHYECKOH 00paboTKH
pe3yJIbTaTOB aHAU3A.

13. IIpaBuia TexHUKU OE30MACHOCTH M PAOOTHI B XMMHUYECKOH J1a00paToOpuu U ¢ aHATHUTHUUYECKOU
anmaparypomu.

14. OcHoBHBIE 3aKOHBI PU3UKH, HUZUUECKUE SIBICHUS 1 3aKOHOMEPHOCTH.

15. OcHOBBI TEOpUU BEPOSATHOCTH U MATEMATUYECKON CTATUCTHUKHU.

Ymers:



no

o o~

~

10.
11.

12.

[Tonmp30BaThCs COBPEMEHHON HAy4dHOH, Y4eOHOW W CIPABOYHOW JIMTEPATypod MO XUMUHU W
XUMHUYECKON TEXHOJIOIMU U MH()OPMAITMOHHBIMU TEXHOJIOTUSMHU.

[IpaBunpHO UCIIOJIB30BaTh HOMEHKJIATYPY HEOPIraHUYECKUX U OPIraHUYECKUX COEIUHEHUM.
[TporHo3upoOBaTh PEAKIMOHHYIO CIIOCOOHOCTh XHMHYECKHUX COCIUHEHHH U (usnyeckue
CBOMCTBA B 3aBUCHMOCTH OT MOJIOKEHHS B IEPUOJUUECKON CUCTEME.

ITonb30BaTbC OCHOBHBIMHU PEAKTUBAMHU, PACTBOPUTEIIIMH, XUMUYECKOHN IIOCY IOH.

I'oTOBUTBH pacTBOPHI C 33JaHHON KOHLUEHTpAMEN paCTBOPEHHBIX BEILIECTB.

[TpoBoaUTH J1a0OpAaTOPHBIE OMBITHI, OOBSACHATH CYIIHOCTb KOHKPETHBIX pEakIui U uX
aHaguTH4YeCKue (O PEeKTHI.

OdopMIATh pe3ysbTaThl IKCIIEPUMEHTAILHONW padOTHI B BU/IE OTYETA.

['oToBUTH MCTUHHBIC, OyepHble W KOJJIOUJHBIE PACTBOPBI; U3MEPSTH (HHU3HUKO-XUMUUYECKHE
rapamMeTpbl PaCTBOPOB.

Cobupats npocTeiiiime yCTaHOBKH JJIsi TPOBEACHHUS TAOOPaTOPHBIX UCCIIEI0BAHUM.
[TpoBOIUTH pa3aeneHne BEIECTB XUMHUECKUMH U XpOMATOrpauIeCKUMU METOIaMU.
[IpoBoauth 7a0OpaTOpHbIE OMNBITHI, OOBSACHATH CYTh KOHKPETHBIX pEaKIUuil U uX
aHamuTHyeckue 3(QexTs, opOpMIATE OTYETHYIO JOKYMEHTAIMIO 10 SKCIEPUMEHTATBHBIM
JTAHHBIM.

[TpoBOIUTH 3JIEMEHTAPHYIO CTATUCTHUYECKYIO OOpa0OTKY OSKCIIEPUMEHTAJIbHBIX IaHHBIX B
XUMHUYECKHX IKCIIEPUMEHTAX.

Baagern:

1.

2.

HaBbikamu camocTosITeIbHOW pabOThl C Yy4eOHOM, Hay4HOW M CIPABOYHOM JUTEPaTypoOil;
BECTH MOUCK U JIeaTh 0000IIAOII1E BEIBOIbI.

HaBpikamu Oe3omnacHoi pabOThl B XUMHUYECKOW JTA0OpaTOpUM M yMEHHUS 0OO0paIliaThCs C
XMMHUYECKON MOCYyJI0M, peakTuBaMH, padOTaTh C ra30BbIMU TOpPEIKaMHU U JIEKTPHUUECKUMHU
npudopamu.

OCHOBHBIMU NPUEMAMU M TEXHUKOM BBINOJIHEHHS SKCIEPUMEHTOB, UMETh HAaBBIKK PabOTHI C
($U3UKO-XMMHUYECKUMHU IPUOOpaMu M yCTaHOBKaMH.

HaBbikamMu npoBefieHHs aHanu3a (PU3NYECKMX U XUMHUYECKUX CBOWCTB BELIECTB Pa3IMYHON
HPUPOJIBIL.

bazoBeIMu TexHONOrMAMHU mpeoOpa3oBaHUS HH(OPMAIMKM, TEKCTOBBIMH M TaOJIUYHBIMU
peaakTopamu, TEXHUKOU paboTsl B ceTh MIHTepHET [uist TpodeccCHOHAIbHOM 1€ TENbHOCTH.
HaBbikamMu 00paOOTKM pe3yJibTaTOB 3KCIEPUMEHTa U (HOPMYTUPOBAHMS IMPAKTHUECKUX
BBIBOJIOB.

HaBbikamMu MaTemaTHueckoil 00pabOTKM TEKCTOBOM U rpaduueckoil HHGopMaLuu.

HHCHHHHHH& «KomriekcHbie COCAUHCHUA U PCArcHTHI B aHAJUTUYECKON XHUMHUH» HMEET

JIOTUYECKYIO U COAEpKATeIbHO-METOAMUYECKYIO B3aUMOCBS3b C MOCIEAYIOUUMHI AUCIUIIIIMHAMUA U
NpaKTUKaMHU y4yeOHOro IiaHa, a UMeHHO: « COBpeMEHHbIE CIIEKTPOCKOIMMUECKUE METO/IbI aHATIH3a,
«IJKcIpecc-MeTo/Ibl B XMMHUECKOM aHaiu3e», «MeToabpl KOHTPOJIs KayecTBa MPOAYKTOB MUTAHUS»,
«HayuHno-uccnenoBarenbckas paborta», «lIpenaumnioMHas MpaKTUKa», BBIIOIHEHUS BBITYCKHOU
KBaJIM(DUKALIMOHHOUN paboTHI.

[Tpu ocBOCHHMHU MaHHOW AMCIIUTUTMHBI O0OYUAFOIIUICS CMOXET IPOJAEMOHCTPUPOBATEH (YACTHYHO)
cienyromue 0600menHbie TpyaoBbie pyHknun (OT®) u tpynosbie pynkunu (TD):

Kon n HanmeHoBaHue Oo6o0mennas Tpynosas ¢pynknus (OTD) Tpynosas pynkuus (TD)
NnpodeccHoHATLHOTO

cranaaprTa

01 O6pa3zoBanue u Hayka (B chepe TOMIKOIBHOI0, HAYaJILHOTO O0IIEr0, OCHOBHOTO OOIIEro, CPEIHET0 OOIIEro
o0Opa3oBanus, TPOGECCHOHAIEHOTO 00Y4YeHUS, TPOPECCUOHATLHOTO 00pa30BaHHUS, JOMOIHUTEIHLHOTO

o0Opa3oBaHus)

01.004 Ilenaror | Kox | Haumenosanue OT® | Yposeu» | Hammenosamme T® | Kox




poheCCHOHATTEHOTO
00yJeHMS,
TPOQECCHOHATBHOTO
00pa3oBaHus U
JIOTIOJTHATEITFHOTO
npodeccroHaTEHOTO
o0pazoBaHus,
YTBEPKIACH
MIPUKA30M
MunucrepcTBa
TpyJa U COLMAIBHON
3amuThl Poccuiickoit
®denepaunu OT
08.09.2015 Ne 608n
(3aperucTprupoBaH
MunucrepcTBOM
IOCTULIAN
Poccuiickoit
®epnepaunu ot 24
ceHTs0psa 2015 . Ne
38998).

KBaJTU(hUK
anuu

IIpenogaBanue mo nporpaMmmam
poecCuoHaTBHOTO O0yUYEeHUS,
cpeaHero npohecCHOHaTbHOTO
obpazoBanms (CIIO) n
JIOTIOJTHUTETBHBIM
poecCuoHaTbHBIM
nporpammam (JI1IT),
OpPHCHTHUPOBAHHBIM Ha
COOTBETCTBYIOIIHI YPOBCHb
KBaTH(UKAITAH

Opraam3arus
y4eOHO
JEeATeTbHOCTH
00ydaronmxcs 1o
OCBOCHUIO YYEOHBIX
MPEeIMETOB, KypCOB,
JMCIHTUINH
(Moymeit)
porpamMm

PO eCCHOHATTEHOTO
oOyuenus, CI1O u
(mim) JITIT.

A/01.6

Ilemarornueckuit
KOHTPOJIb U OILIEHKa
OCBOEHUS
o0Opa3oBaTeIbHOMN
IIPOTPaMMBI
poeccnoHaIbHOTO
o0yuenus, CI1O u
(mnm) A1 B
rporecce
IIPOMEKYTOUHOMN U
HUTOTOBOM
aTTecTallnu.

A/02.6

Pa3pabotka
IpOrpaMMHO-
METOANYECKOTO
o0ecriedeHust
yUeOHBIX MPEIMETOB,
KYpPCOB, JUCIHILIIH
(Moyneit)
porpamMm
npoQecCHOHATLHOTO
o0yuenus, CI1O u
(mmm) JAITILL

A/03.6

40 CkBo3HbIe BUIBI IPO(ECCHOHATBHOM JIESTEIHbHOCTH B TPOMBIIIIJIEHHOCTH (B cepe HaydHO-
TEXHUYECKUX, OMBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK U BHEAPECHUS XUMUYECKON MPOMAYKIMH PA3THYHOTO
Ha3HaueHMs, B chepe METPOJIOTHH, CepTU(HUKALMN M TEXHUYECKOr0 KOHTPOJISl KauecTBa NPOAYKIINH)

40.010 Coenuanuct
0 TEXHUYIECKOMY
KOHTPOJTIO KauyecTBa
NPOIYKIIHH,
YTBEPKJICH
MIPUKa30M
MunucrepcTBa
TpyZa U COLIMAIbHON
3amuTel Poccuiickon
®denepanuu OT
04.03.2014 Ne 1231
(3apeructpupoBaH
MunucrepcTBOM
FOCTHUIIU
Poccwuiickoit
Oenepanyu 22
ampens 2014 r. Ne

Kon

Haumenosanue OTD

YpoBeHb
KkBaH (UK
aryn

Haumenosanue TD

Kox

KonTponp kauecTBa MpoaAyKLIHN
Ha BCEX CTaUAX
MIPOM3BOACTBEHHOIO Mpoliecca

5

Amnanms xauecTsa
CBIPBSI U
MaTepHaJoB,

noiy pabpuKaToB u
KOMIUIEKTYIOIIHX
U30eIUNA

A/01.5

MHcneknnoHHbII
KOHTPOJIb
MIPOW3BOJICTBA

A/02.5

BHenpeHne HOBBIX
METOJOB U
CPEICTB
TEXHUYECKOT O
KOHTPOJIA

A/03.5




32067) ITposenenne A/04.5
HUCTBITAaHUI HOBBIX
u
MOJICPHU3UPOBAHH
BIX 00pa3IoB
IPOIYKIHH
40.011 Cnenuanuct Kon HanmenoBanne OT® VYposens | HaumenoBanue TO Kon
10 HAY4YHO- KBampuK
HCCIIE0BATEIBCKUM aluu
1 OIIBITHO- C | IlpoBeneHue HayyHO- 6 OcymiecTBiicHHE C/01.6
KOHCTPYKTOPCKHM HCCJICI0BATEILCKHUX U OIBITHO- Hay4YHOT'0
paspaboTkam, KOHCTPYKTOPCKUX paboT 1o PYKOBOJCTBa
YTBEPKICH TEMAaTHKE OPTaHU3aIliN MIPOBEACHUCM
IIPUKA30M HCCIIE0OBAHNMN 10
MunucrepcTBa OTIEIIbHBIM
Tpy/a ¥ CONUATLHON 3aa4am
3auThl Poccuiickoi Vnpasnenue C/02.6
Oenepauuu o1 pesysbTaraMu
04.03.2014 Ne 121u Hay4HO-
(3aperucTpupoBaH HCCIIEI0BATEIbCKH
MuHuCcTEPCTBOM X M OIBITHO-
locTHIMA KOHCTPYKTOPCKHUX
Poccuiickoit pabort
Oenepanuu oT 21
Mmapta 2014 1. Ne
31672)

4. TpeOGoBaHusl K pe3yJbTAaTaM OCBOEHUSI AUCUMILIMHBI (KOMIIETEHIINH 00y4alomerocs,
(opmupyembie B pe3yiibTaTe 0CBOCHUS JUCHUIJIMHBI (MOYJIs1)

I/I3y‘~IGHI/I€ JUCILMITIIMHBI «KommaekcHbie COCOIMHCHUA U PCArcHThI B AHAJINTUYECKOM XMMHI))
npeamnojaaract Q)OpMHpOBaHI/Ie Yy CTYACHTa CIICAYHOLINUX KOMHeTeHI_II/II\/'I U HWHAUKATOPOB HX

JTOCTHIKEHHUH:

IIpogeccnonanbubie komnerenuuu (I1K):

3anaua Konu Koa n nHaumenoBanue unaukaropa | OcHoBaHue
npodeccnoHAILHON HAaUMEHOBaHUe JAOCTHKEHUS PO eCcCHOHAIBHOMN (I1C)
AesITeJIbHOCTH npodgeccuOHATIbHOM KOMIIeTeHIIUH
KOMIICTCHIHH

Hay‘lHO-HCCJIe)IOBaTe.]'IbCKI/[ﬁ THII 3a1a4

OcymiecTBieHne nK-2 NK-2.1. CocraBmger o0mmi IUIAH Anamus
HAy4HO- Crocoben HCCIIEJOBAaHUS W  [OE€TaJIbHBIE TUIAHBI OIIBITA,
MCCIIEIOBATENIbCKON | ITAHUPOBATH OTAC/IbHBIX CTaj M. TC:
JEATENBHOCTH 10 | paGoTy M BHIGHPATD IIK-2.2. BeiOupaer sKcriepuMeHTaJIbHbIE 40.010
peIIEHHTO aNIeKBATHELS W PacueTHO-TEOPETHYECKHE  METOJIbI 40.011
pelIeHus TIOCTABICHHOW 3aJaull HCXOJs
byHIaAMEHTANBHBIX | METOJBI  PEIICHUS
U3  UMCIOIIUXCS  MaTepHaJbHBIX U
u MPUKJIAJHBIX | HAYYHO-

- BPEMEHHBIX PECYPCOB.
3a/1a9 XUMHYECKOH | MCCIENOBATENLCKUX | TTK-2.3. TIpoBOAMT HCTIBITAHHS

HAIPaBICHHOCTH B | 3a/a4 B BBIOPAHHOU | yupoBanoHHOI IPOAyKIHN.
COCTaB€ HAy4HOro | 00JacTh XHUMWH,
KOJUIEKTHBA XUMUYECKOMN

TEXHOJIOTUH )5000%0




CMEXXHBIX C XUMHUEN

HAayKax

MK-3 IK-3.1. Mcnons3yeT pyHaaMeHTaIbHbIC Anamus
Crocoben 3aKOHBI XUMHYECKON HAYKH IS OITBITA,
HCITOJIB30BaTh pa3pabOTKH HOBBIX METOZOB W METOIHUK IC:
(dyHIaMEHTaTbHBIC aHaJIM3a BEUICCTB U MaTEPUAIIOB, a TAKXKE 40.010
3aKOHBl ~XMMHHU U | JJIsl PEIICHHs HAyYHO- 40.011

BIIaJIETh TEOpUer u
HaBBIKAMU

HCCIIENOBATEILCKUX 3aad B 001aCTH
AHATUTUYECKON XUMHUU U CMEXKHBIX C

MPaKTUYECKOU XUMHEHN HayKax.

padotel misa pemenus | IK-3.2. YMeer HaxoauTs,

Hay4YHO- (bopMynHpOBaTh U pelaTh CTaHJapTHEIC
HCCIIEI0BATEIBCKUX 3aJ]a4M B HAyYHO-UCCIIE0BATENbCKON
3amaqd C | mesATenhbHOCTH B BEIOPAHHOM 001aCTH
WCTIOJIb30BaHUEM XUMHH C UCTIOJIB30BAHIEM COBPEMEHHBIX
COBPEMEHHBIX nprOOPOB M KOMITBIOTEPHBIX

npudopoB U | TEXHOJIOTH.

KOMITBIOTEPHBIX IIK-3.3. Brnageer teopueit 1 HaBBIKAMU
TEXHOJIOTUH. MPaKTUYEeCKOW paboThl ISl  pelICHHS

(GyHIaMEHTaNbHBIX W NPUKIAIHBIX
HAy4HO-UCCJIEI0BATENbCKUX 3a1a4.

B pe3yjibTate OCBOCHUA IUCHUIIJIMHbBI «KomMmiekcHbIe COCIUMHCHUA MW PpCarcHTbl B

AQHAIUTUYECKON XUMHI» 00y4JarOIIUNCS JOKEH:

3HaTh:

N

e

YMmeTn
1.

N

OO0me TeOpeTHUECKUE OCHOBBI M MOHATUS XUMUU KOMILIEKCHBIX coeauHenuit (I1K-2, ITK-
3).

CoBpeMeHHbIE TEOPUHU CTPOCHUS KOMIUTeKCHBIX coenunenuit (ITK-2, TTK-3).

PaBHOBeCHBIE JMIaH/IHO-OOMEHHBIE TPOLECCH], YCTAHABIMBAIOIIUMECS B XUMHUYECKUX
npoiieccax, ¥ ux KonuuectBeHHble xapakrepuctuku (ITK-2, T1K-3).

Peakiuu 1 METO/IbI CHHTE3a KOOPIUHAIIMOHHBIX coenuHenuit (ITK-2, ITK-3).

Oco0eHHOCTH U BO3MOKHOCTH NMPAKTUYECKOTO NMPUMEHEHHS] KOMIUIEKCHBIX COEIMHEHUN U
OpPraHMYECKHUX PEAreHTOB B PAa3JIMYHBIX METOJAX XHMUYECKOrO0 aHajli3a, B TOM YHCIE
peanbhbix 00bekTOB ([1K-2, TIK-3).

CamocrosiTenbHO paboTaTh C Y4eOHOH, HAy4HOM | CIPaBOYHOH JIUTEpaTypod IO
ananmutuaeckor xumuu (I1K-2, IK-3).

. [lonb3oBatbes Gusnueckum u xumudeckuM odopynoanuem (I1K-2, TTK-3).
. IlpencraBiarh pe3yiabTaThl SKCIIEPUMEHTOB W HAONIOJACHWA B BHUjE TpadUKOB M TAOJIHIL

(TTK-2, TIK-3).

. HpI/IMCHHTB INOJIYYCHHBIC TCOPCTUUYCCKUC 3HAHUSA W IOKCIICPUMCHTAJIBHBIC HABBIKU JIS

pelieHust 3a7a4, CBA3aHHBIX C MPUMEHECHHEM KOMIUIEKCHBIX COCIUHEHHUH W OPraHMYECKHX
pearenroB (I1K-2, ITK-3).

.HJ'[aHI/IpOBaTI) MU BBINIOJHATE XHUMHKO-aHAIUTHYCCKUEC HUCCIICAOBAHUA C TPUMCHCHHEM

KOMIUIEKCHBIX COEIMHEHUI MpU aHaiM3e MPUPOIHBIX M NPOMBIIIICHHbIX 00bekToB (I1K-2,
IK-3).

. Paborats ¢ KOMIIBIOTCPOM Ha YPOBHC IIOJIB30BATCIISI U IPUMCHSATH HABBIKH pa60TBI C

KOMITBIOTEpaMH TPU HAMKCAaHUU pedepaToB M BBHIMYCKHON KBaJM(UKAIIMOHHOW pPabOTHI
(TIK-2, TIK-3).



Baanern:
1. HaBblkamMH caMOCTOSATEIBbHON pabOThI C yueOHOHM, HAydYHOH W CIIPABOYHOW JIUTEPATYypOM;
BECTH MOMCK U jenath 00o0ieHHbie BeiBoabl (ITK-2, TTK-3).

2. HaBplkaMM NPAaKTHYECKOTO MPUMEHEHHsS] COBPEMEHHBIX HWHCTPYMEHTAIBHBIX METOJI0B
3JIEMEHTHOT'O U BEIIECTBEHHOTO aHaji3a B aHauTHueckux ucciepoBanusx (I1K-2, TTK-3).
Mertoponorueii BBIOOpa METOIOB aHaJIKM3a, UMETh HaBbIKH uX npuMeneHus (ITK-2, TTK-3).

. KoMmmploTepHoil ~ TEXHHMKOM Ui  TMOMy4YeHHs HEOOXOAMMOM  Hay4HO-TEXHHUYECKOM
uHbopManKy 1 00pabOTKH JaHHBIX SKCIEpUMEHTANbHBIX ucciaenoBanuii (ITK-2, ITK-3).

»w

[Ipu npoBeneHUN y4eOHBIX 3aHATUN O00ECIIEYMBAETCS PA3BUTHE y O0YYAIOIIMXCS HABBIKOB
KOMaHJHOU paboThl, MEKIMYHOCTHON KOMMYHUKAIIUH, IPUHATHUS PELICHUH, JIUJIEPCKUX KadyecTB.

Hcnonb3yercs mpoBe/ileHue HHTEPAKTUBHBIX JIEKIH, TPYNIIOBBIX JUCKYCCHIA, POJIEBBIX UID,

MaTepHuasibl Ha OCHOBE Pe3yJIbTaTOB HAYYHBIX HCCIICIOBAHUI, B TOM YHCIIE C YUETOM PETHOHAIBHBIX
0COOCHHOCTEHN MpodecCHOHANTBHON AESITETbHOCTH BBIITYCKHUKOB U TOTPEOHOCTEH paboTonaTenen.
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5. Conepxanue u yd4eOHO-MeTOAMYECKAS] KAPTA M CIUIJINHbI

Tab6aunna 5.1
CamocrosiTe1bHasi padoTa
Homep HaumeHnoBanue TeMu(BOHpOCOB), 3aHATHS CTYNeHTOB DopMmbl Ture
HeJleJu H3y4YaeMbIX 10 JAHHOM JUCUMILINHE KOHTPOJIsI paTypa
a | mp Conep:xanue Yacsbl
1-2 OcHoBHBIE IMOHATHUSA XMMHHU

KOMILJIEKCHBIX (KOOPIUHANMOHHBIX) Vicropust pasBuTHs XUMUH

CoeMHEeHMit KOOPAMHAIMOHHBIX COCIMHEHUH. Y YEHBIE,

OCHOBHEIC HOHSTHS BHECILINE HaI/I6OJII)EIII/II/I BKJIAJI B Pa3BUTHE Koncnexr,
KOOPAMHALMOHHOH XHMAH KOOPAMHAIHOHHOH XHMHH. iponepia x5, [1]- [24]
(KOMILIEKCHOE COE/IHHEHHE, 2 4 Koopnunanuonnas teopust A. Bepuepa. 5 OKTa,
KOOPAMHALMOHHOE COSAMHEHHUE, Knaccudukanus murasios. TECTHPOBAHHE
LEHTpaJlbHas YaCTUIIa, JIUTaH/, Henrtatnocts. [Ipumepsl. Beimonnenue
JIOHOPHBIN aTOM, KOOPJAHMHALMOHHAS YIIPaXHEHUH.
cdepa, KOOpAMHAIMOHHOE YHCIIO,

JEHTATHOCTH). THIIbI
KOOPJAMHALIMOHHBIX COCIMHEHHUN.
3-4 HoMeHkJ1aTypa KOOPAMHALMOHHBIX CocraBieHne KOOpAWHALMOHHBIX HopMyT U
coenuHenuii. U3omepus. HA3BaHUU KOMIUJIEKCOB B COOTBETCTBHHU C
Knaccuduxarms u IpaBuia pexomenanusamu MIOITAK. Beimonnenue KOHCTIEKT,
HOMEHKJIATYPHI KOOPINHAIIMOHHBIX YIPaKHEHHH. yCTHBIIT ompoc, [1]- [14]
COCTUHCHMH. 2 4 N3omepust KOOpAMHAIIMOHHBIX COEITMHEHUH, 6 npoBepKa /3,
Bunel  um3omepuum  KOOpAMHALMOHHBIX ee Bupl. [Ipumepsl. YcTaHoBIEHUE YHCTIa AoKan,
COCIMHEHHH. reOMETPUYECKUX U30MEPOB COEANHEHUN TECTHPOBARHE
3aJaHHOT'O COCTaBa U UX '€OMETPHUUECKON
KOHUTrypanuu. BeiomHeHUe ynpaxKHEHHH.
5-6 IlIpupona XMMHAYECKOI CBSI3H. MeTo BaJIeHTHBIX CBSI3¢H M JIOHOPHO-
Meton BanentHbix csizeii (MBC). aKIENTOPHBI ~ MEeXaHW3M  00pa3oBaHUs
Teopusi KpPHCTAVIMYECKOIO0 IOJIS KOOPJAWHAIMOHHBIX COCAMHEHHH.
(TKII). Teopust moJist JIMTaHa0B. Onpenenenue THIIA THOPHUAU3ALINN 6 KOHCITEKT,
OObscHeHue IIPOCTPAHCTBEHHOI'O aTOMHBIX OpOHTalIell IEHTPAILHOTO aToMa U yCTHBIH ompoc, [1]- [14]
CTPOEHHsSI W MAarHWTHBIX CBOMCTB | 2 4 | mpocTpaHCTBEHHOMH KOH(pUrypauuu npoBepka 1/3,
KOMILJIEKCOB.  HHU3KOCITUHOBBIE | KOMILIEKCOB. BBINONHEHNE YIIPaKHEHHIA. Tecfﬁgiﬂahm
BBICOKOCIIMHOBBIE  KOMIUICKCBL.  TT-
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JlaTuBHAas CBA3b.

OCHOBHBIE MOJIOKEHUS TEOPUH
KPUCTAIUIMYECKOTO0 nouis. [Ipumepsr.
OOBsICHEHHE MATHUTHBIX M ONITUYECKUX
CBOICTB KOOPMHALIMOHHBIX COETUHEHNH.
BrinonHenue ynpaxHeHUN.

OCHOBHBIE  IIOJIOXKECHUS  TEOPHUM  IIOJIA
auranaoB. CocTaBlIeHUE cXeM 00pa30BaHUs
MOJIEKYJIAPHBIX opOuTaneit B
OKTa3IpUYECKUX KOMIUIEKcax. BeInonHenne
YIPaKHEHUM.

7-8 TepMoauHaMuKa npoiecca PaBHOBecHsI B pacTBOpax KOMIUIEKCHBIX
KOMILJIEKCO00pPa30BaHusI B pacTBOpax coenunenui. CTyneH4YaTbie U 001IHe
KC. KOHCTaHTHI 00pa3oBanus. CocTaBlIeHHe
JIMranabl KOOPAUHALMOHHBIX YpaBHCHHUH ¥ MAaTEeMaTHYECKHUX BBIPAKCHUMA
COeIMHEeHUI. CTYTICHYATHIX ¥ OOIINX KOHCTAHT
OCHOBHBIE HEOPTaHUYECKUE JIMTAH b YCTOMYMBOCTH KOMIUIEKCOB. Brinosinenue Kowncnexr,

o YCTHBIH ompoc, 11- [14
C pa3IUYHBIMH JIOHOPHBEIMH aTOMaMH. YHPaKHCHUH. TpoBepKa 11/3 [1]- [14]
OCHOBHBIE THITBI JOHOPHBIX aTOMOB. Peurenne 3a1a4 Ha pacyeT KOHICHTPAIHIt HoKTaz,
O61ast XapaKTepuCTHKA HOHOB KOMHHCKCOO6pa3OBUaTCHSI Y JIUTAHJIOB, TecTHpOBaHHe
HUCXO0OA U3 KOHCTAHT YCTOMYMNBOCTH
COOTBETCTBYIOIINX KOMIIJIEKCOB. .
KOMILJICKCOB. BhITIONHEHE YITPaOXKHEHUH 110
Teopus JIprouca. Barnsaa Ha TOHOpPHO-
o TPaHC-BJIIMAHUIO JIUTAHIOB.

aKLENTOPHOE B3aUMOJEHUCTBUE KaK Ha
KHMCJIOTHO-OCHOBHOE. Teopust MArkux
1 )KECTKUX KHUCJIOT U OCHOBAHUH
[Inpcona.
B3aumHoe BJMsIHME JIATAH/I0B.
Tpanc-pnusinue, otkpsiToe U.W. YepHseBbiM.
Iuc-Bnusaue.

9-10 Oprannueckue pearenrsl (OP) B OO61mas xapakTepuCTHKa OPTaHUYECKUX
Ka4YeCTBEHHOM M peareHToB. McToprueckune ransl KOHCTIEKT

KOJINYECTBEHHOM aHaJIM3e
IIpumeHeHne opraHM4ecKuX
peareHToB B KAUECTBEHHOM aHAJIN3E.
[Tpumenenne n30MpaTeTbHBIX
OpPraHUYECKUX PEareHToB B

Pa3BUTHA TCOPUHU U ITPAKTUKHU
NPUMEHEHHS OPTaHHYECKUX PEareHTOB.
Knaccudukanus opraHnueckux
peareHToB. B160p 1 0cOOEHHOCTH
UCIOJIb30BAHUS OPTraHUYECKIX

YCTHBIH 01IpoC,
npoBepKa /3,
JIOKJIaN,
TECTUPOBAHUE

[1]- [14]
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KoinnyecTBeHHOM aHaymmse. OP ma
OCaXJCHHS BEIIECCTB. MacKMpOBaHUE
U JICMacKHpOBaHHE.

PCarcHToB B AHAIMTHYECKOM XUMHUH.

11-12 | Oprannyeckue peareHTbl B TeopeTrueckre OCHOBBI
rpaBUMETPHYECKOM U B3aMMOJEHCTBUS OPraHUYECKUX
TUTPUMETPUYECKOM aHAJIU3AX. pearentoB (OP) ¢ HeoprannyeckumMu
OCHOBBI TEOPUU JIEHCTBUS PEAr€HTOB. nonamu. OCHOBHBIE KPUTEPUHU BBIOOpA
QYHKINOHATbHO-AHAIUTUYECKHE OpPraHUYECKHUX PEareHTOB JUIs
IpyIIbl OPraHUYECKUX AQHAJIMTUYECKOTO IPUMEHEHHUS. KoHcrexkT,
pearenTos. [IpaBuno nukios Yyraesa. [IpuMeHeHne KOMIJIEKCHBIX YHCTHHfI OHP;M [1]- [14]
XenatHbli 3 dexr. DHTanpnuitHA U COCIMHEHUH M OPraHUYECKUX pPEarcHTOB p(;zeg;;f[ >
SHTPOIHMITHAS COCTABIISIOLINE B aHaJMU3e. TeCTHPOBaHHE
xenatHoro 3¢ dexra. XpoModopHbIe Oco0eHHOCTH MCIOJIb30BaHUS XEIIATOB
IPYIIHUPOBKU. AYKCOXPOMBI U [P OTIPEJECICHUN HEKOTOPBIX METAJIIOB:
AHTUAYKCOXPOMBI. AIIOMUHMUS, JKeJe3a, KaJMus, KobasbTa,
MarHusi, Maprasiia, MeJiu, HUKeJs, 0JIOBa,
pTYTH, CBUHIIA, cepedpa,
TUTAHA, IMHKA.
13-14 | KoMIUIeKCOHbI B XHMHYECKOM Komriekconbt
aHajuse. (monmaMUHOMOMTMKAPOOHOBBIE KUCIOTHI) yclflf;;r[:;;;) ..
[TonsTHe 0 KoMIUIEKCOHAX. Pa3nuunble 1 0COOEHHOCTH UX XHUMUYECKOTO npoBepka /3,
BHJIbI KOMIIJIEKCOHOB. Vcnionb3oBanue CTPOCHUS KOMIIIICKCOHOMETPHUYCCKOC Aokan, [11- [24]
KOMILJIEKCOHOB B TUTPUMETPUUYECKOM tuTpoBaHue. KpuBbie TUTpOBaHMUS. TECTHPORATIHE
Y TPaBUMETPUUYECKOM aHAIN3aX. MeTannoxpoMHble HHIUKATOPBL.
Mertobl TUTpOBaHus. MeToabI
OIpeEIICHUsI KOHEYHOM TOUKH.
[ToBbIlIEHNE CETEKTUBHOCTH
onpezaenenus. MicxonHble pacTBOpsI U
TUTpaHTbl. OCOOEHHOCTH ONpeIeNIeHUs
HEKOTOPBIX METAJUIOB: aTFOMUHUIL;
MarHui, Kajabluil, CTpOHIIUHN U OapHii;
JKene3o; kaamuid; P39; cBUHeI; IMHK.
15-16 | Opranuveckue peareHThbl B O6uacTu npUMeHeHus
ONTHYECKUX H IIEKTPOXHMHYECKHX (oTOMeTpUYECKHMX METOI0B aHAIH3A C Kotcrexr, [1]- [14]
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METOJaxX aHaJIMu3a.

IIPUMEHEHNEM XenatoB. M3mepenue
CBETOIOIIOIEHUS: IOCTOSTHCTBO BO

YCTHBII onpoc,
MpoBepKa 1/3,

OO61ast xapaKTepUCTHKA BPEMEHU; BIIMSIHUE TEMIIEPATYPBIL; Tecill?lg?)alaﬂa;me
CTIEKTPO(POTOMETPUIECKOTO METO 1A paccesiHue CBeTa.
aHanu3a. [I[pumeHeHne opraHnyeckux BEI6Op CIIEKTPaNbHO# 00/1aCTH
PEAreHToB B CHEKTPOYOTOMETPHUH. n3Mmepenus. [lormonieHne HCXogHOTO
Pearents! B poTomMeTpryecKOM pacTBopa.
aHaJIN3EC: CCIICKTUBHOCTD, KommiekcHbie coelMHEHUS B pa3IuyHbIX
9yBCTBUTCJIBHOCTD, YHCTOTA. MOTEHIUOMETPUUECKUX METOLAX.
KomiuiexcHbIe coeIMHeHNs B Merto/ib1 onpeiesieHUs] METAJIIIOB C
HNOTCHOMOMCTPHICCKHUX H IIpUMeHeHneM xenartoB. KomruiekcHeie
NOJISIPOrpahUIECKUX METOAAX. COEIMHEHUS B OJSIpOrpaduuecKux
metoxnax. [lomsporpaduaeckne MeTOIbI ¢
MIPUMEHEHUEM XEJaTOB.
17 Oprannyeckue peareHTbl B Haubonee pacnpoctpanéHHbIe
xpomarorpaguu 1 HOHHOM O0MeHe. 9KCTpareHThl. TpeboBaHus K y cii);;n:;;oc
JIKCTPAKLMS C IPUMEHEHHeM DKCTpareHTaM M 3KCTParupyeMomy npoBepka /3,
OPraHM4€eCKHX peareHToB. BCIICCTBY. 3 AOKIaL, [1]- [14]
[IpuMeHeHne opraHnYecKux TecTHpOBARHE
pEeareHToB ¥ KOMILJIEKCHBIX 5 5
COEIMHEHMI B XpoMaTorpaguu u
MOHHOM OOMEHe.
Okcrpakuus. [Ipenmymiectsa u
HeZoCcTaTKu MeToja. TepMuHoIorus,
KOJINYECTBEHHBIE XAPAKTEPUCTUKHU
rpolecca.
18 HUTOrOBOE 3AHSITUE 2 IToaroroBka k 3a4ery 3 [1]- [14]
UTOrO 18 | 36 54
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6. O0pa3oBaTesibHbIE TEXHOJIOTUH

@opmbl  OpraHu3ali  OOyuYeHHUs:  JIEKIMH, JIeKIUU-Oecelbl, TMpPaKTUYECKHue  3aHSATHS,
CaMOCTOsITeNIbHAsI pPad0Ta CTYIEHTOB (KOHCIIEKTHI, TOKJIA b, pedepaThl, MPE3CHTAIIHH).

Jns  nocTukeHHs IJIaHUPYEMBIX pe3ylbTaroB oOyudeHuss B jaucuuiuinHe «KowrmiekcHble
COCIMHEHUS W PEarcHThl B AHAIUTUYCCKOW XHMHH» WCIONB3YIOTCS pa3indHble 00pa3oBaTelbHbIC
TEXHOJIOTHH:

1. HUngopmayuonno-passusarowjue mexnono2uu, HaIpaBICHHBIE Ha OBJIAJCHHE OOJBIIUM 3aacoM
3HAHUMN, 3aTIOMUHAHUE W CBOOOAHOE OlepupoBaHUe WMHU. Vcmonb3yercs JIEKIIMOHHO-CEMHUHAPCKUN
METOJI, CaMOCTOSATEIbHOE W3yYCHUE JIMTEPATyphl, MNPUMEHEHHE HOBBIX HWH()OPMAIMOHHBIX
TEXHOJIOTUH ISl CaMOCTOSITEIHHOTO TOMOJIHEHUS 3HaHUH, BKJIIOYas MCIOJIb30BaHUE TEXHUYECKUX U
ANEKTPOHHBIX CPEACTB HH(DOPMAIIHH.

2. JleamenvHOCmHble NPAKMUKO-OPUEHMUPOBAHHbIE MeXHON02uU, HalpaBlieHHble Ha (opMHpOBaHHE
CUCTeMBl TPO(PECCUOHATBHBIX NPAKTHUYECKUX YMEHUW TPH TMPOBEICHUU DKCIEPUMEHTATBHBIX
UCCIIEIOBaHMM, 00eCIeynBaOIIMX BO3MOXHOCTh KAaueCTBEHHO BBIINOIHATH MIPO(HECCHOHABHYIO
NesATeIbHOCTh. VICTIONMb3yeTcss aHaiu3, CpaBHEHUE METOJIOB MPOBEACHUS (PU3UKO-XUMHUUECKHUX
UCCIIEIOBaHMM, BBIOOp METOJa, B 3aBHCHUMOCTH OT OOBEKTa HCCIEIOBAaHUS B KOHKPETHOM
MIPOU3BOJICTBEHHON CUTYAIIMHU U €0 MPAKTUYECKasl pean3alius.

3. Pazsusarowue npodremHo-opueHmupo8anHvle MexHON02UU, HANpaBlIeHHbIE Ha (OPMHUPOBAHUE H
pa3BUTHE TPOOJIEMHOTO MBIIUICHUS, MBICTUTCILHON AaKTHBHOCTH, CIIOCOOHOCTH IPOOJIEMHO
MBICITUTh, BUACTh U (POPMYIUPOBATH MPOOJIEMBI, BHIOMPATh CIIOCOOBI U CPENICTBA IJIA UX PELICHUS.
Hcnone3yroress BUABI MPOOIEMHOr0 OOyYEHHs: OCBEIIEHUE OCHOBHBIX MTPOOJIeM (QU3NYSCKOW |
KOJUIOMIHON XMMHH Ha JICKIUAX, yueOHbIE TUCKYCCHH, KOJJICKTUBHASL MBICIIUTEIbHAS JESTEIbHOCTD
B TPyIIax MPU BBINOJHEHUHA MOUCKOBBIX J1abOpaTOpHBIX pPadOT, pelIeHHE 3aJad MOBBIIMICHHON
cinoxHocTd. [lpu 3TOM HCHONB3YIOTCS TMEpBbIe TPU YPOBHA (M3 YETHIPEX) CIOXKHOCTU U
CaMOCTOSITENTLHOCTH: TPOOJEMHOE H3JI0KEHHE y4eOHOTro Marepuaja MpenojaBaTeieM; CO3JaHHe
npernojaBaTesieM MpPOOJIEMHBIX CHTyalud, a oOydaemble BMECT€ C HHM BKIIOUAIOTCA B HUX
paszpelleHue; mpernojgaBaTelib JUIIb CO3/1aeT MPOOIIEMHYIO CUTYAIINIO, a pa3pelialoT e€ o0ydyaeMble B
X0J1€ CAMOCTOSITEIbHON JIEATEIbHOCTH.

4.  Jluunocmmuo-opuenmuposanmvle mexrHonro2uu oOyyeHus, OOECIEUMBAIOIINE B XOA€ Yy4eOHOTro
mpolecca y4eT pa3lu4HbIX CIOCOOHOCTEH 00y4aeMblX, CO3JaHHEe HEOOXOAMMBIX YCIOBHUU IS
pPa3BUTUS WX WHAWBUIAYATBHBIX CIOCOOHOCTEH, pa3BUTHE AKTUBHOCTH JUYHOCTU B Y4YEOHOM
nporecce. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJOTHMH OOYYEHHS pealu3yloTCs B pe3ylbTaTe
WHJIMBHUIYATBHOTO OOIEHUs TMpernojaBaTeiss W CTyJAeHTa TpH cJade KOJUJIOKBHYMOB, TIpH
BBIITOJIHEHUM JOMAIIHUX WHJMBHUAYAJIbHBIX 3aJaHUI, MOATOTOBKE WHIMBHUIYAJbHBIX OTYETOB IO
abopaTOpHBIM paboTaM, PEIICHUH OJUMITHATHBIX 33/1a4, Ha €KEeHEIeTbHBIX KOHCYJIbTAIUSX.

M HHOBaIMOHHBIE CITOCOOBI U METO/BI, UCIONIb3yEMbIE B 00pa30BaTEIbHOM IIPOLIECCE, OCHOBAHBI HA
UCMOJIb30BAHUU COBPEMEHHBIX JIOCTHKEHUH HayKH M MH(GOpPMAIMOHHBIX TexHOJorui. HampasieHsl Ha
MOBBIIIEHNE KayecTBa IOATOTOBKM IIyTEM pa3BUTHUS Yy CTYACHTOB TBOPUYECKHX CIIOCOOHOCTEH H
CaMOCTOSITENTLHOCTH (METO/bl MPOOJEeMHOTO OOyueHHs, HCCIe0BATeIbCKHE METO/bl, TPEHHHIOBbIE
(GbOopMbI, PEUTUHIOBBIE CHUCTEMbI OOYYEHHsS U KOHTpPOJISI 3HaHUU U Jp.). HaieneHsl Ha akTUBU3ALUIO
TBOPYECKOT0 TOTEHIMANa W CAMOCTOSTENbHOCTH CTYJIEHTOB M MOTYT peajlu30BBIBAThCS Ha 0Oasze
MHHOBAIIMOHHBIX CTPYKTYp (Hay4HbIX Ja0OpaTOpHii, HIEHTOB, IPEANPUITUNA U OPraHU3alMi U Ap.).

B npomecce 00yueHust UCIONB3YIOTCS aKTUBHBIE M UHTEPAKTUBHBIE ()OPMBI OOYUYEHHUS: TBOPUECKHUE
3ajaHus, pa3paboTKa MPOEKTOB, paboTa B MajbIX IpyMNINax, HCCIEA0BATEIbCKUI MeToJ 00ydeHus,
o0y4yeHHe Ha OCHOBE OIBITA, TUCKYCCHOHHBIE TEXHOJIOTHH.

TpaguuoHHbIe JIEKIMK M J1a0OpaTOpPHBIE 3aHATHS MPOBOAATCA B (OpME C HCIOJIb30BAHHEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOTHH.

Jlexuusi-nquanor — coiepKaHue MOAAeTCsl Yepe3 CEpHI0 BONPOCOB, Ha KOTOPBIE CTYAEHT JOJKEH
OTBEUYaTh HETMIOCPEICTBEHHO B XOJI€ JIEKIIUH.

OmnnaifH-ceMuHap — pa3HOBUIHOCTh BeO-KOH(EpeHIMH, MPOBEIECHUE OHJIANH-BCTped WU
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npe3eHTanuii yepe3 MHTEpHET B pekuMe peaJbHOro BpeMeHW. Kaaplii U3 yYaCTHMKOB HAXOIUTCS Y
CBOErO KOMIIbIOTEpa (CpeacTBa CBA3M), a CBA3b MEXKIY HHUMHU MOJEpXuBaeTcs uepe3 HHTepHeT
MOCPEACTBOM 3arpyaemMoro MPWIOKEHHs, YCTAHOBJICHHOTO Ha KOMIBIOTEPE KaKJOT0 YYacTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondepennus — ceanc BuaeokoHdpepenicpszu (BKC) — 310 TexHONOrnss HHTEpaKTUBHOTO
B3aMMOJICHCTBHA JIByX M OoJiee yYaCTHUKOB 00pa30BaTeNbHOTO Ipolecca i oOMeHa uH(popManuei B
pEeaIbHOM peXUME BPEMEHHU.

TexHOJOrHsI AIMEKTPOHHOTO 00yUeHHS (peannu3yeTcs MPpHU MOMOIIH JIEKTPOHHON 00pazoBaTeIbHON
cpeasl COI'Y npu wucnosib3oBanuu pecypcoB OBC, mnpu mnpoBeAcHUHM aBTOMATU3UPOBAHHOIO
TECTUPOBAHUSA U T. 11.).

Hcnonp3yloTcss TEXHOJOTMM C NPUMEHEHHEM JTUCTAaHIMOHHOrOo oO0y4deHus Ha Iuiatdopme
«Moodle» http://Ims.nosu.ru/.

[Ipumeuanus:

1. Bce Buapl y4ueOHON paOOThI MOTYT MPOBOAUTHCS AMCTAHIIMOHHO HA OCHOBAaHUU JIOKAIBHBIX
HOPMaTHBHBIX aKTOB.

2. B memsx peanu3anyv MHAWBHIYAILHOTO MOAXO0Ja K OOYYEHHUIO CTYJCHTOB, OCYIICCTBISIONIUX
y4eOHBIA TpOoIecC MO WHANBUAYAIbHONW TPACKTOPUU B paMKax HHIUBUAYaIbHOrO padouero
IJaHa, W3Y4YCHHE JaHHOW MHUCHMIUIMHBI MOXET OCYIIECTBISITBCS 4Yepe3 WHIWBHUIYATbHBIC
KOHCYJIbTAIlMU TPEeIoiaBaTessi OYHO, B Yachl KOHCYNbTAIlUH, MO AJIEKTPOHHON MOYTE, a TaKKe C
ucnosib3oBanueM Cisco Webex, mnardopmbr aucranimonHoro ooOydenuss Moodle, muumnbIit
kabunet cryaenra Ha caiite COI'Y, npyrux snemento JUOC COT'Y.

7. Y4ueOHO-MeTOAHYECKOE 00ecTieyeHre CaMOCTOSATETbHOM padoThl

CamocrosiTenbHass paboTa OO0ydYaromMXCs SIBISETCS OJHUM U3 BHUIOB YUYEOHBIX 3aHSATHH.
CaMocTosiTenbHast paboTa MPOBOJUTCS C IEIBIO:

® cucTeMaTH3allMU U 3aKpPEeIUICHHUS TMOTYYSHHBIX TEOPETUYECKUX 3HAHHM M MPAKTUYECKUX
YMEHHH 00yYaronuXxcs CTYICHTOB;

e yruyOJeHUS W PaCIIUPEHUS TEOPETUUCCKUX 3HAHMIA,

e (QopmupoBaHUS yYMEHHUH UCIHOIB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIPABOYHYIO
JIOKYMEHTAITHIO U CTHICIIHATBHYIO JINTEPATYPY;

e (GOpMHUpPOBAHMS CAMOCTOSITEILHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTu3alliu;

® Pa3BHUTHS UCCIEIOBATEIILCKUX YMEHHIA.

CamocrosiTennbHass paboTa OOyYarOMIMXCS OCYIIECTBISETCS HAa TPOTSHDKCHUH H3YyYEeHHs] BCEH
JTUCIUILTAHBL B COOTBETCTBHH C YTBEP)KJIEHHOW B YU4EOHOM IUIaHE TPYIOEMKOCTHIO (i OYHOM (OpPMBI
oOydeHust 54 yaca) U COCTOUT U3:

e paboOTHI CTYJCHTOB C JICKIIMOHHBIMH MaTepuajlaMH, ITIOMCKA W aHaIHM3a JIMTepaTypPHBIX
JTAHHBIX U AJIEKTPOHHBIX HCTOYHUKOB MH(OPMAIIUU TIO 3a/IaHHOU TEME;
BBITIOJTHEHHU S 33/IaHU AJIs1 caMocTosITeNbHOM paboTel B DMMOC COI'Y;
W3YYECHHS TEOPETUIECKOT0 MaTepuaa JiIsl MOArOTOBKHU K MPAKTHUYECKUM 3aHATHUSM;
paboTHI C TECTaMU U BOTIPOCAMU IS CAMOTIPOBEPKHU;
TIOJITOTOBKH JIOKJIAJIOB  UTOTOBOTO pedepara;

® [OATOTOBKH K 3aYeTy.

Tembl U GOpMBI BHEAYAUTOPHON CAMOCTOSITENIEHOM paboThI, €€ TPYIOEMKOCTb CO/IEPIKATCS B
pasnene 5, Tabu. 5.1.

CamocTosTenbHass paboTa CTYIEHTOB [0 JUCHUIUIMHE TPOBOAWTCS B BHJIE NHCHMEHHBIX
JIOMAaITHUX 3a/IaHui (KOHCIIEKTOB), a TaKXe TOJTrOTOBKH pedepaToB MO 3alaHHON TeMaTHke. Bompockl,
BBIHOCHMBIE Ha CaMOCTOSITENIbHOE M3yUeHHUE, a TaKXKe yueOHas JIuTeparypa U METOJUYECKHI MaTepua
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[0 OpraHU3AIMH CaMOCTOATEILHONH pabOThl CTYJIEHTOB OTPAXKEHBI B YUEOHO-METOIUYECKOW KapTe
TUCIUILTAHBI « KOMIUIEKCHBIE COSTUHEHUS U PEareHThl B aHATUTUYECKON XxuMun» (Tabm. 5.1.) u Ha caiite
nuctaHimoHHoro ooydenust COI'Y.

CamocrostenbHas pa60Ta CTYACHTOB OOJDKHa COOTBCTCTBOBATH 6onee FJ'Iy60KOMy YCBOCHUIO
M3y4aeMoro Kypca, GopMUPOBaTh HABBIKK HCCIIEIOBATEIBCKOM PabOThl U OPUEHTHPOBATH CTYJICHTOB Ha
YMEHUEC MMPUMEHATh TCOPETUYCCKUEC 3HAHUA HA IIPAKTHUKE.

CamocrosrenpHas paboTa JODKHA HOCHUTH CHCTEMAaTHYECKHH XapakTep, ObITh MHTEPECHOH U
HpI/IBJIeKaTCJIBHOﬁ IJI1 CTYACHTA.

Pe3ynbraThl caMOCTOATENBHOM pabOTHl KOHTPOJIUPYIOTCS MPENOoJaBaTelIeM U YUUTHIBAIOTCS TPU
arTécTallu CTyACHTAa (saqu). HpI/I OTOM IPOBOIATCsA: TECTUPOBAHUEC, SKCIIPECC-OIIPOC HA MPAKTUUCCKHUX
3aHATHSIX, 3aCITyIIIMBAHKE JOKIIATOB, pe)epaToB, MPOBEPKA KOHCIIEKTOB U T.I.

I[J'ISI IMOATOTOBKHU K 3aHATHUAM CTYACHTBI ITOJB3YIOTCA y‘Ie6HI/IKaMI/I nu y‘le6HBIMI/I HOCO6I/I${MI/I,
YKAa3aHHBIMU B CIIHCKE PEKOMEHJOBAaHHOM JUTEpaTyphl, a TaKXKe HHTEpHET-UCTOYHHKamMu. Bce
METOAMYECKUE MaTepHalIbl MPEICTABICHBI B CHCTeME IucTaHmoHHOro ooydeHuss COI'Y Ha minatdopme
Moodle (http://Ims.nosu.ru).

MeToauueckue PEeKOMEHIANUHU CTYACEHTAM II0 HAITUCAHHUIO pec[)epaTOB

Hanucanue pedepara siBusercs:

- oqHOW u3 GopM 0OyueHHs CTYJCHTOB, HANPaBJICHHON Ha OpPraHMU3AlUIO0 M TMOBBIIICHUE
YPOBHSI CAMOCTOSTEJILHOM PabOThI CTY/ICHTOB;

- OHOW W3 (opM HAydHOW pPaOOTHI CTYICHTOB, IICJIBI0 KOTOPOH SBISICTCS PaCIIUPCHHE
HAY4YHOI'O Kpyro3opa CTyJIeHTOB, 03HAaKOMJIEHHE C METOJI0JIOTUEH HayYHOIO MIOUCKA.

Pedepar, xak dopma oOydeHHUs CTYyIEHTOB - ITO KpaTKHid 0030p MAaKCHMAJILHOTO KOJHMYECTBA
JOCTYIHBIX MyOJIMKalMi IO 3aJaHHOM TeMme, C 3JEMEHTaMHM COIOCTABUTEIBHOTO aHalnW3a JaHHBIX
MaTEpUaJIOB U C TOCIEAYIOUMMH BbIBOJAAMH.

[Tpu npoBeneHun 00630pa JOJKHA NMPOBOAMTHCA M MCCIENOBaTENbCKas paboTa, HO 00beM ee
OTpaHMYEH, TaK KaK aHAJIU3UPYIOTCS YK€ ClIeNaHHblEe MPEIbIIyIIUMU HCCIEI0BaTENIIMU BBIBOJBI U B
CBSI3U C HEOOJIBIIUM 00BEMOM JIaHHON (OPMBI PabOTHI.

Tembl pedepaToB ompenenstorcss kadeapoil (mpernogaBaTeneM) W COAEpXKATCs B IMPOrpaMMe
Kypca. JlonmyckaeTrcst BBIOOp cBOOOIHOM TeMbl, HO MO COTIACOBaHMIO C MPEMOoIaBaTesieM U B paMKax TeM
y4eOHOro mijaHa no JaHHOW aucnumuuHe. [IpenogaBaTens peKOMEHIYET JUTEpaTypy, KOTOpas MOXKET
OBbITh MCIIOJIB30BAHA JIJIs1 HaNUCcaHus pedepara.

Heabro Hanncanus pedepaToB SBISAETCS:

® T[IPUBUTHE CTYACHTaM HaBBIKOB OMONHMOrpaduueckoro moucka HEOOXOIHMMOM JMUTepaTypbl (Ha
OyMa)KHBIX HOCUTEJISIX, B 3JIEKTPOHHOM BUJIE);

® IIPUBUTHE CTYACHTAM HAaBBIKOB KOMIIAKTHOTO W3JI0KEHUS MHEHHUS aBTOPOB U CBOETO CYXICHHUS
[0 BHIOpAaHHOMY BOIIPOCY B NMHCbMEHHOM (oOpMe, HayyHO T'PaMOTHBIM $I3BIKOM M B XOpOILEM
CTHJIE;

e npuoOpeTeHHEe HaBblKa I'PAaMOTHOTO O(GOPMIICHHS CCBUIOK Ha MCIOJIb3yeMble HCTOYHUKH,
MPaBWJIBHOTO IIUTUPOBAHMS aBTOPCKOTO TEKCTA;

e BbIBJICHHE M Pa3BUTHE y CTyJEHTa MHTEpeca K OIpeleJeHHOW HayyHOM M MpaKTUYEeCKOU
npobJIeMaTuKe ¢ TeM, YTOOBI HCCIIEOBAaHUE €€ B JalbHEHIIEeM MPOJOKAIOCh B MOATOTOBKE U
HaMMCaHUH KYpPCOBBIX U JUIUIOMHON paOOTHI U NalbHEUIINX HAyUYHBIX TPyAax.

OcHoOBHBIC 32/1a4M CTYJCHTA IPH HANIMCAHUM pedepaTa:

e C MakCUMaJbHOW IIOJHOTOM MCIIONB30BaTh JIUTEpaTypy IO BBIOpaHHOH Teme (Kak
PEKOMEHIyEMYI0, TaK M CaMOCTOSITENbHO NOJOOpaHHYIO) HJsi MPaBUIBHOTO MOHUMAHUS
aBTOPCKOM MO3UIINH;

e BepHO (0e3 UCKaKEHMsI CMBICIIA) TepeiaTh aBTOPCKYIO MO3UIIUIO B CBOEH padoTe;

® VYSICHUTH AN ce0s M M3JIO0XKHUTh MPUYUHBI CBOETO COIJIacUsl (HECOIryIacusi) ¢ TeM WIH HHBIM
aBTOPOM I10 JIaHHOH MpoOemMe.
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TpeOoBaHMs K COIEPKAHUIO:

- MaTepual, UCIOJIb30BaHHbIHN B pedepare, T0JKEH OTHOCUTHCS CTPOTO K BRIOpaHHOU TeMe;

- HEOOXOJAMMO U3JIOKUTh OCHOBHBIE AaCHeKThl MpOOJeMbl HE TOJbKO TI'PAaMOTHO, HO U B
COOTBETCTBHUH C TOM HJIM MHOM JIOTMKOH (XpOHOJIOTUYECKOM, TeMaTHYeCKON, COOBITUHHON U JIp.)

- IPU UBJIOKEHUU CIeAyeT CrPpYyNIUpPOBaTh HJAEU Pa3HbIX aBTOPOB IO OOIIHOCTH TOYEK 3pEHUs
WM 110 HAYYHBIM IIKOJIaM;

- pedepar AOKEH 3aKaHYMBATHCS IOJBEJCHHEM HTOIOB IPOBEICHHOW HCCIEI0BATEIbCKON
paboThI:  conepaTh KpaTKHil aHaIM3-000CHOBAHWE TMPEUMYILECTB TOW TOYKH 3pEHHA IO
paccMaTpuBaeMOMy BOMPOCY, ¢ KOTOpou Brl conumapHsl.

Crpykrypa pedepara:

1. Haunnaercs pedepaT ¢ TUTYJIBHOTO JIUCTA.

O6pasen oopMIIeHHS TUTYJIBHOTO JIMCTa s pedepara:

MuHMCTEPCTBO HAYKM M BbIcIero oopazosanus Poccuiickoii @enepauumn
®I'BOY BO «CeBepo-OceTHHCKMI TOCYyIaPCTBEHHbII YHHBEpCUTET MMEHH
Kocra JleBanoBu4a XerarypoBa»
dakyJbTeT XUMHUH, 0M0I0TMHM 1 OHOTEXHOJIOTHH

Pedepar
o auciuuinie « KOMIUIEKCHBIE COCIMHCHUS ¥ PEareHThl B AaHATUTHICCKON XUMUI)

KoMInieKkcoHbI B XMMUYECKOM aHAJIH3e
HaunmenoBanue TeMbl

PaGory BbinosnHm(a)
crynent(ka) UBanos U.A.

2 Kypca, HalpaBJICHHE
noarotoBku 04.04.01 Xumus
nporpamma «AHaJIUTHYECKas
XUMUSD)

Hayunslii pykoBOAHTEIB:
JIOLEHT Kadepbl oo1ei n
HEOPTaHUYeCKON XUMHH, K.X.H.
Heénosa O.B.

Baagukaska3s 20

2. 3a TUTyJABHBIM JHCTOM cienyeT Oenagnenue. OrnaBiieHue - 3TO MIaH pedepara, B KOTOPOM
KaXX/IOMY pa3JieNTy TOJHKeH COOTBETCTBOBATH HOMEP CTPAaHUIIBI, HA KOTOPO OH HAXO/IUTCSI.

3. Texcm pedepata. OH JeNUTCS HAa TPU YACTU: 88e0eHUe, OCHOBHAS YACMb U 3AKII0UEHUE.

a) Beedenue - pazgen pedepara, TOCBSIICHHBIM IOCTAHOBKE NPOOJIEMBI, KOTOpas OyaeT
paccMaTpuBaThHCS 1 00OCHOBAHUIO BEIOOpA TEMBI.

06) Ocnoénas uacmv - 3TO paznen pabOTbl, B KOTOPOM IIOCJIEIOBATEIIbHO PACKPHIBAETCS
BbIOpaHHas TemMa. OCHOBHAs YacTh MOXET OBITh MPEJCTABICHA KaK IEIbHBIM TEKCTOM, TaK U pasjesieHa
Ha TyaBbl. [Ipy HEOOXOIMMOCTH TEKCT pedepara MOXKET TOMONHATHCS WILTIOCTPAIMSIMH, TaOIUIaMH,
rpaduKaMu, HO UMH HE CIIEYeT «IIeperpyKaThy TEKCT.

B) 3axntouenue - TaHHBIN pa3aen pedepara 10DKeH OBITh TIPEACTABICH B BUJIE BHIBOJIOB, KOTOPHIE
TOTOBATCS HA OCHOBE IOATOTOBJIEHHOTO TE€KCTa. BBIBOBI TOKHBI OBITh KPATKUMH M YETKUMHU. Takxke B
3aKJIFOYEHUU MOKHO 0003HA4YUTh MPOOJIEMbI, KOTOpbIE "BBICBETUIINCH" B X0/€ paboThl Haj pedepaTom,
HO He OBIIN pacKpbITHI B paborTe.
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4. Cnucox ucmounukos u aumepamypsl. B JTaHHOM CHHUCKE yKa3bIBalOTCA KaK T€ UCTOYHHMKH, Ha
KOTOpBIE CCBIJIAETCS CTYNEHT MpU MOATOTOBKE pedepara, TaKk U BCE WHBIC, U3YUCHHBIE UM B CBSI3U C €T0
noJAroToBKoi. B paboTe nOmKHO OBITH HMCIOJNB30BAaHO HE MEHee 5 pa3HbIX HCTOYHMKOB. Pabota,
BBITIIOJIHEHHAS] C UCIIOJIb30BAHUEM MaTepHaja, COAEpPXkKaIIerocs B OJHOM HAYyYHOM HCTOYHHKE, SIBISETCS
SBHBIM IUIarMatoM M He npuHumaercs. Odopmienne Croucka HUCTOUYHUKOB U JIMTEPATYPhl JTOJIKHO
COOTBETCTBOBATH TPEOOBaHMAM OMOIMOTpaPHUECKUX CTAHIAPTOB.

O0beM U TeXHUYECKHE TPeOOBaHUSsA, NIPeAbsBJsieMble K BbINOJHEHNIO pedepara.

O6bem paboThl T0IKEeH OBITh, KaK MpaBuilo, He MeHee 12 u He 6osee 20 crpanun. Pabora gomkHa
nevaTaTrbes 4epe3 MOoTyTOpHbIN MHTepBan 12 mpudroM, pa3Mepsl OCTaBiIsIeMBbIX mosei: eBoe - 30 MM,
npasoe - 15 MM, HrxHee - 20 MM, BepxHee - 20 MM. CTpaHUIIBI TOJDKHBI OBITH IPOHYMEPOBAHBI.

PaccrosiHue mexay Ha3BaHUEM 4acTH pedepara WM IVIaBbl M HOCIEIYIOLUM TEKCTOM JOJKHO
OBITH paBHO TpeM HHTepBajaM. dpa3bl, HAUMHAIOIIUECS C «KPACHOW» CTPOKH, IMEYATAIOTCS C a03aI[HBIM
OTCTYIIOM OT Haydajua CTPOKH, paBHbIM 1,25 cM.

Kpurepun ¢popmupoBanusi OeHOK NP npeacTaBjeHnu pedepara

OuenuBas pedepat, npenogaBaTesib oOpailaeT BHUMaHUE Ha:

- COOTBETCTBHUE COJICp)KaHUs BEIOPAaHHOW TeMeE;

- OTCYTCTBHUE B TEKCTE OTCTYIUICHHUIA OT TEMBI;

- COOJIIOZICHUE CTPYKTYPBI pabOThI, U €€ 000CHOBAHHOCTD;

- yMeHHue paboTaTh C HAyYHOU JIUTEPATYPOU - BEIWICHATh POOJIEMy U3 KOHTEKCTA;

- YMEHHE JIOTUYECKH MBICITHTD)

- KyJIbTypy ITMCbMEHHOM peuH;

- ymeHHe O(OpPMIIATh HAy4YHBIH TEKCT (MPaBHIBLHOEC NPHUMEHEHHWE M O(GOPMIICHHWE CCBUIOK,
cocraBiieHHe Ouborpadun);

- CITIOCOOHOCTH BEPHO, 0€3 HCKaXKEeHUS TIepeaTh UCIIOIb3yeMblii aBTOPCKUN MaTepUa,

- cobmoenne TpeboBanuil K 00beMy padOTHI;

- aKKypaTHOCTh U TIPABHILHOCTH OOPMIICHHUS, a TAK)KE TEXHHUECKOTO BBITOJIHCHUS PaOOTHI;

- BBICTYIUICHUE TI0 TeMe pedepara U OTBETHl Ha BOMPOCHI CTYJIEHTOB M MpernoaaBaress (3ammra
pedepaTa) Ha 3aHATHH.

OueHOYHBbIH JIUCT MOATOTOBKH M 3aLLIMTHI pedepaTa

1. Pedepat cooTBETCTBYET NMPENIOKESHHON TEME, UMEET BCTYIUICHHE, OCHOBHYIO YacTh, 3aKIIOUEHHE,
CIMCOK JINTEpaTypsl — 2 0.
2. Tema packpsITa MOJHOCTBIO, CTYJIEHT MPOJAEMOHCTPUPOBAT CIOCOOHOCTh aHAIM3UPOBATH Pa3HBIC
TOYKU 3peHus — 1 6.
3. Coo0rmieHune caenaHo ¢ COOM0ICHUEM HOPM COBPEMEHHOTO PYCCKOTO JUTEPATypHOTO SI3BIKA H C
IpeJCTaBICHUEM Mpe3eHTauuu — 2 0.
MaxkcruManbHOE KOJIMYECTBO OalIoB — .

Cxema oueHuBanus pedepara

Onenka, 0aja Onucanne
5 Bo BBeneHun yetko chopMyiIHpoBaH TE3HC, COOTBETCTBYIOIIUNA Teme
(oTIM4YHO) pedepara, BBINONIHEHA 33/1a4a 3aMHTEPECOBATH 00YJAIOIINXCS,

JIEJIEHUE TEKCTa Ha BBEJICHUE, OCHOBHYIO YaCTh U 3aKJIIOYEHHUE.

B ocHOBHOM yacTu:

JIOTUYHO, CBSI3HO M TIOJIHO JJOKA3bIBAE€TCS BBIABUHYTHIN TE€3HC;
3aKJIFOYEHUE COJIEPIKUT BBIBOJIBI, IOTUYHO BBITEKAIOIIUE U3 COJICPKAHMS
OCHOBHOI YacCTH;

JUISL  BBIPDQKEHUSI CBOMX MBICIEH HE TOJIb3YETCs  YNPOUIEHHO-
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CoNoUA~AWNE

NPUMUTUBHBIM A3bIKOM;

JIEMOHCTPHUPYET MOJHOE TOHUMAHUE MTPOOIIEMBI;

NpeCTaBlICHA TPE3CHTAIHS K JOKIAIY;

MOJTyY€HbI IPABUIbHBIC OTBETHI HA BCE BOMPOCHI MTPEIOIaBaTEIs;

Bce TpeOoBaHMS, TMpeabsBisieMble K odopmieHUio pedepara,
BBIITOJHEHBI.

4
(xoporo)

Bo BBeneHun uyeTko cHOpMyIHpOBaH TE3UC, COOTBETCTBYIOIIHUNA TeMe
pedepara, B H3BECTHOM Mepe BBINOJHEHA 3a7aya 3auHTEPecoBaTh
oOyJaronuxcs;

B OCHOBHOM 4YacTH JIOTMYHO, CBS3HO, HO HEJOCTATOYHO IIOJHO
JIOKA3bIBAETCS BBIABUHYTHIN TE3NC;

3aKJIIOUYEHUE COJAEPKUT BBIBOJBI, JIOTUYHO BBITEKAKOUIUE U3 COACPIKAHUS
OCHOBHOI 4acTH;

MpeACTaBJICHA PE3EHTalus K TOKIady;

JUIS. BBIPAXKEHUS CBOMX MBICIEH CTYJIEHT HE IOJb3YETCS YHPOIIEHHO-
MIPUMUTUBHBIM S3BIKOM;

MOJy4YEHBI PABUIIbHBIE OTBETHI HE HA BCE BOIIPOCHI MIPEMOAABATENS;

Bce TpeOoBaHMs, TMpenbsBisieMble K odopmieHuo pedepara,
BBINOJIHEHBI.

3
(YIOBJIETBOPUTEIILHO)

Bo BBeaeHum Te3uc chopMynumpoBaH HEUYETKO WJIM HE BIIOJHE
COOTBCTCTBYCT TEMC BLICTYIIJICHUA,

B OCHOBHOM YacTH BBIABHUHYTBIH TE3UC JOKA3bIBAETCS HEAOCTATOYHO
JOrM4HO (yOeIuTeNbHO) U MOCIIEJ0BATEIbHO;

3aKJIIOYEHHUE COAEPXKUT BBIBOJbI, HE IOJHOCTBIO COOTBETCTBYIOLIHUE
COAEPKAHUIO OCHOBHOM YacTH;

IPEJCTaBICHA NPE3eHTAalMsl K JIOKIaay, HO UMEIOTCS I'paMMaTHYeCKHUe
OImuOKU;

CTYACHT HE CMOT YETKO OTBETUTh Ha BOIIPOCHI IIPEIOIaBaTeNs;

SI3BIK PaOOTHI B IIE€JIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTa,
UMEIOTCS HeI0ueThl B opopmiieHnu pedepara.

2
(Hey1OBJIETBOPHUTEIBHHO)

Bo BBemeHunm Te3uc cHOpMyITMpOBaH HEYETKO WM HE BIIOJHE
COOTBETCTBYET TeMe pedepara;

B OCHOBHOW YaCTH BBIABUHYTHI TE3UC JIOKA3BIBACTCS HEIOCTATOTHO
TOoTUYHO (YOeIUTeIbHO) U MOCIeI0BATENHHO;

B 3aKJIIOYCHHH BBIBOJBI HE TIOJHOCTHIO COOTBETCTBYIOT COJICPIKAHHUIO
OCHOBHOM 4acCTH;

SI3BIK pA0OTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTa;
odopmiieHre paboThl HE COOTBETCTBYET TPEOOBAHUSM.

IIpumepHas TeMaTHKA J0KJIaA0B H ped)epaToB MO JUCHHUIINHE

Bxutag pycckux y4eHbIX B KOOPAMHALMOHHYIO XUMUIO.

Kunernka 1 MexaHu3M peakuuii KOMIUIEKCOOOpa30BaHUSI.

Koopaunnaiimonusle COeIMHEHHS KaK aHAIUTUYECKUE PEareHThI.

KoopanHaimonHble COeIMHEHNS KaK KaTaI3aTopbl. MeTaINIOKOMIUIEKCHBIN KaTalns.
Koopannaionuble COeIMHEHHS KaK OPraHMYECKUE KPACUTENN U HEOPTraHUUECKUE MUTMEHTBHI.
KoopanHaiimonHele COeIMHEHNS] B XUMUYECKON TEXHOJIOTUH.

Kpayn-3¢upsl 1 X METAITIOKOMITIIEKCHI.

AMOUIEHTATHBIE JINTAH/IBI B COBPEMEHHON XUMHUHU KOOPIMHAIIMOHHBIX COSAMHEHUH.
KoHcTaHThl yCTOMYMBOCTH KOOPAMHALIMOHHBIX COETMHEHUI U METO/IbI UX ONPEICICHUSI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22,
23.

24,
25.
26.
27.
28.

Buabl nzoMepun KOOpAUHAIMOHHBIX COCTMHEHUN.

OcHOBHBIE TUIIBI 1 HOMEHKJIATYpa KOOPANHALMOHHBIX COETUHEHUI.

dusnueckue U GU3NKO-XUMHUECKUE METO/Ibl UCCIIEI0BaHHUS KOOPAUHAILIMOHHBIX COEJUHEHUH.
CuHTE3 KOOpIMHAILIMOHHBIX COEUHEHU.

XuMuyeckas CBsI3b B KOOPJUHALMOHHBIX COCJUHEHUSIX.

KucinorHo-ocHOBHBIE CBOMCTBAa KOOPAUHALMOHHBIX COEIUHEHUN.
OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA KOOPIMHALIMOHHBIX COCIUHEHUM.

PaBHOBecus B pacTBOpax KOOPAMHALMOHHBIX COCAUHEHUMN.

B3anMHoe BiIMsiHME JIMTaH0B BO BHYTPEHHEH cepe KOOpIMHALIMOHHBIX COeAMHEHU.
OOm1ast xapakTepUCTHKA OPraHUYECKHX peareHToB. Mcropuieckue 3Tansl pa3BUTHS TEOPUU U
IIPAKTUKU IPUMEHEHUSI OPraHUYECKUX PEareHTOB

[IpuMeHeHHne OpraHUYeCKUX PEareHTOB B KAYECTBEHHOM aHaJIM3e.

IIpuMeHeHne n30MpaTeIbHbIX OPraHUYECKUX PEareHTOB B KOJIMYECTBEHHOM aHaJIM3e.
Opranuueckue peareHThl JUIsl OCaKI€HUS BellecTB. MacKupoBaHUE U IEMAaCKUPOBAaHUE.
Knaccugukanus opranmueckux peareHToB. Bei0op 1 0cOO€HHOCTH NCIIOIb30BAHUS OPTaHUYECKUX
pEareHTOB B AHAJIMTHYECKOW XUMHUH.

Opranndeckue peareHThl B rpaBUMETPUYECKOM U TUTPUMETPUUYECKOM AHAIU3AX.
Opranuyeckue peareHThl B ONTHYECKMX METOIaX aHAIM3a.

Opranudeckue peareHThl B 3JIEKTPOXUMHUYECKUX METO/IAaX aHAIU3a.

Opranuyeckue peareHTsl B XpoMaTorpaduu 1 HOHHOM OOMEHE.

OKCTpakuys ¢ IPUMEHEHUEM OPTaHUYECKUX PEareHTOB.

8. OueHouHBIE CPeNCTBA VISl TEKYIIET0 KOHTPOJISI yCII€BAeMOCTH, PyOe:KHOI aTTecTalnu u
MPOMEKYTOYHOH ATTECTAIHM MO UTOTaM OCBOCHHS TUCHHILTHHBI

TeKy'H_IHﬁ KOHTPOJIb 3HAHUU MMPOBOAUTCS IIYTCM OLICHKHU BBIITOJIHCHUA 3aJJaHuM K MMPAaKTHYICCKUM

3aHATUAM, a TaKXC YCTHBIX OTBCTOB Ha IPAKTHYCCKUX 3aHATUAX, BI)ICTYHJICHI/Iﬁ C JOoKJIagaMHu H
pe(bepaTaMI/I, OLCHKHU IMOATOTOBJICHHBIX CTYACHTAMHU Hpe3eHTaHHﬁ.

IIpuMepsl 3aJaHNH K NPAKTHYECKUM 3aHATHAM

BbINOJIHUTD yHIPasKHEHUS

1. Yewmy paBHBI CTENEHb OKUCIEHHUS W KOOPAMHAIIMOHHOE YHMCIIO IEHTPAIBHOTO aTOMa,

KOOp/AMHAIIMOHHAsI eMKOCTb JIMTaHJIOB U 3apsiJl BHYTPEHHEH chepbl B COETUHEHUAX ?
a) [Cd(NHz3)e]SOs;  6) [Co(en)s]Cls B) K3 [Ir(C204) 2Cl]; r) H[AUCl4];
1) K2 [H9(SCN)4]; €) [Pt(NHs)2Cl2]; x) [Cr(H20)2(NH3)4]Cls; 3) NHa [Cr(NH3)2(NCS)a].

2. Hanmmure xoopauHammoHHble (opmyinsl coenuneHnin menu(l u II), B koTophix murangamu
ABNAIOTCA MOJIeKy bl 1 moHb: NHs, CN°, CI, S,03%. Koopaunanuonsoe uncio Cu(l) paHo 2,
Cu(Il) pasno 4.

3. HanmmuTe KoopAMHAIIMOHHBIE (POPMYIIBI BCEX BOZMOXKHBIX coenHeHnid minatunbi(1l), B
KOTOPBIX JIMTAaHJAMH SIBISIOTCS OpPOMUI-MOHBI U MOJIEKYJIBI aMMHUAKa.

4. Brpluucaurte 3apsapl KOMIUIEKCHBIX MOHOB, oOpa3oBaHHBIX xpomoM(III):

a) [Cr(H20)6]; 0) [Cr(NCS)s]; B) [Cr(H20)4Cl2]; r) [Cr(NH3)2(NCS)4].
5. VkakuTe BHYTPEHHIOIO M BHEIIHIOK chephl, KOMILIEKCOOOpa3oBarelb (LIEHTPaIbHBINA aTOM) 1
JIMTaHIbI

B CJICAYIOIINX KOMIIJICKCHBIX COCAUHCHUAX:
a) K3[Co(C204)3]; [Zn(NH3)4](NO3)2: Sro[Cu(OH)s];
0) [Cr(CO)s]; Na3g[Co(NO2)s] - H20; Ca[Cr(NHz3)2(NCS)4]2;
B) [Cu(NH3)4]SO4 - H20; [K(H20)6][Cr(H20)6](SO4)2; KIAG(CN)z2].
6. OHpC,I[CJ'II/ITe CTCIICHb OKHMCJICHUA KOMHJ’ICKCOO6pa3OBaTCJ'IH B KOMIIJICKCHBIX
COCANHCHUAX:
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10.

11.

a) Nas[FeFs]; [Cr(CsHs)2]; [Ni(NH3)s]Cl2;

6) Na[Sb(OH)s]; K2[Hgl4]; [Cr(H20)6]Cls;

B) CS[ICls]; H[AUCl4]; [Fe(CsHs)2];

r) K[I(1)2]; K3[Cr(OH)s]; Li[AlH4];

1) Naz[Ag(SOsS)2]; [Ti(H20)e]Cls: Naz[Fe(CN)e];
e) Ko[TaF7]; Rb2[SnCle]; [Cr(en)2(NCS)2]2SOa.

. HazoBure crnegytromie KoopJUHAIIMOHHBIE COSTUMHEHUS:

a) Nas[Co(COs)3]; 6) K3[Cr(NCS)e]; B) NH4[Cr(NHs)2(NCS)4]; 1) [Pt(NHs)2Cl2];
1) [Cu(NH3)4]SOs; e) [La(AMCO)s][Cr(NCS)s]; x) K[BF4]; 3) [Cr(H20)2(NH3)4]Cls.

. Onpez[eJmTe THUIT K30MCPHU B Ha60an KOMIIJICKCHBIX COGI[HHGHHﬁZ

a) [Cr(H20)6]Clz u [Cr(H20)sCI]Cl2 - H20;

6) [Co(NHz3)sBr]SO4 u [Co(NH3)sSO4]Br;

B) [Pt(NH3)sCI]Cls u [Pt(NH3)4(Cl)2]Cl2 - NHs;

r) mpanc-[Cr(en)2(Cl)2]Cl u yuc-[Cr(en)2(Cl)2]CI;
1) [Pt(NH3)4SO4](OH)2 u [Pt(NH3)4(OH)2]SO4;
e) [Co(py)2(C)2]Cl u [Co(py)Cls] - py.

. U3sBectHO, uTo KOMmmekc [Ni(CN) 4]* nnamarautes, a kommnekc [NiCls]> mapamMarauTeH, HoH

[Fe(CN) 6]* comepHT TOIBKO OMH HECTIAPEHHBIH 371eKTpoH, a MoH [Fe(H20)s]*" - msr.
OOBbsicHUTE ITH SKCIIEpUMEHTANIbHBIE (DaKThl, Oa3upysich Ha MeToie BC.

Kakue U3 MepedrciIeHHBIX KOOPAMHAIMOHHBIX COCIMHEHHI OKpAIlIeHbl M Kakue OeCIBETHBI:
[CF(NH3)2(H20)4](N03)2; Na[Ag(NOQ)g]; C&[A'(OH)5 HzO]; Na3[V(SCN)5]; [TI(HZO)G]C'Q,'7
Hcnonw3yiite 11 00bICHEHUS TEOPUIO KPUCTAILUTUIECKOTO TIOJISL.

Berunciute KoHueHtpaimio HoHoB cepedpa B 0,1M pactBope [Ag(NHs3)2]Cl, ecnu koHcTaHTa
HECTOMKOCTH KOMILIEKCHOTrO HOHa paBHa 5,89-108. Pacteop comnu comepxkur 5 r/1 NHs.

BOI[pOCbI U 3aJaHUsA AJIA CAMOKOHTPOJIA IPHA MOATOTOBKE K IIPAKTUYCCKUM 3aHATUAM

wnh e

No ok

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.
20.

Hctopus pa3BUTHS XUMHUH KOOPIHMHAIIMOHHBIX COCTMHEHUMN.

Koopaunammonnas reopusi A. Bepuepa.

OcCHOBHBIE  TIOHSATHS  KOOPJAWHAIIMOHHOW  XUMHHU:  KOMIUIEKCOOOpa3oBareib,  JIMTAHJIBI,
KOOPJIUHAIIMOHHOE YUCIIO, BHYTPEHHSAS U BHEIIHsIsI ceprl. [Ipumepsr.

Knaccudukanus nurangos. JlenratHocts. [Ipumepst.

Kakue nurannel oTHOcATCS K amOuaeHTaTHRIM? [IprMepsl.

Tunsl k1accu@ukanuii KOOPAUHALMOHHBIX COEIUMHEHUH.

Kak wmoxHO KimaccuduuupoBath KOOPAUHAIIMOHHBIE COSAMHEHUS B 3aBUCHUMOCTH OT 3apsia
BHYTpEHHEHN cdepbl?

Kak xnaccudummpyroTcst KOOpIMHAIMOHHBIE COEIMHEHHUS B 3aBUCUMOCTH OT MPUPOIBI JIUTAHIO0B?
Kakue coenuHeHUs Ha3bIBAIOTCS XEIATHBIMM ?

Kakue koMIiekcbl OTHOCATCA K OIHOSIAEPHBIM M K MHOTOSAEPHBIM?

Kakue nuranapl noqyduiiv Ha3BaHUE MOCTHKOBBIX?

Kakue KoMIIeKCHEBIC COCIMHCHUS HAa3bIBAIOT JBOMHBEIMH COJISIMH ?

Kakue coenuHeHHsl Ha3bIBAlOTCA KJIACTEpHbBIMU? B 4eM paznuuue Mexay NONUSAECPHBIMU H
KJIACTEPHBIMU KOOPAUHAIIMOHHBIMHU COETUHEHUSAMU?

[IpuBeguTe mpuUMepbl ABYX-, TPEX- U MIECTUSAECPHBIX KIACTEPOB.

Kakue anemMeHThl 00pa3yroT KJIacTephl, OTHOCSIIIUECS K TPYIIINE HUZIINX TAIOTEHUI0B U OKCUIOB?
[IpaBuia HOMEHKIATYpbl KOOPAMHAIMOHHBIX COCIUHEHHIA.

Tunpl KOMIIJIEKCHBIX COCTUHEHUIA.

CocraBneHrne KOOPJAMHAIMOHHBIX (OPMYJT ¥ Ha3BaHWK KOMIUIEKCOB B COOTBETCTBHUU C
pexomennauusmu MHOTTAK.

N3oMepusa KOOpIMHAIIMOHHBIX COeTMHEHUM, €€ BUABL. [Ipumepsl.

YcTaHoBNIEHUME 4YHCIIa TE€OMETPUUYECKUX H30MEPOB COEAMHEHHMM 3aJaHHOTO COCTaBa M UX
T€OMETPUUYECKON KOHPUTYpaIuH.
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21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,
45.

46.
47.
48.
49.
50.
51.
52.

53.

OxapakTepu3yiiTe reomeTpuueckyro m3omeputo. Kakue ¢akropsl ee ompenenstor? I[lpuBenute
MIPUMEPBHI.

CKOJIBKO T€OMETPHUYCCKHX H30MEPOB HMEIOT TeTpaldapuueckuii komiuieke [Zn(NHz):Cl)] u
wiockuit kBaapatHbii komiuieke [Pt(NHz)2Cl2]?

JlaiiTe XapakTepUCTUKYy WOHHU3ALMOHHONW HW30MEpPUHU. 3aBUCUT JU JTOT THUI HU30MEPUU OT
XUMUYECKON TPUPOABl KOOpJAMHUpYeMbIX Tpynn? [IpuBeaute npumepsl.

OxapakTepu3yiTe COJbBATHYI0 H30MEPHUIO. 3AaBUCHUT JIM ITOT TUII M30MEPUU OT XUMHUUYECKOH
NpUPOIbl KoopAuHUpYyeMbIx Tpynm? [IpuBenure npumepsl.

JlaiiTe XapakTEpUCTUKY KOOPAMHALMOHHOM M30MEPUM U KOOPAWHALMOHHOM IOJMMEPHUH.
[IpuBenuTe MpUMeEpBI.

OxapakTepu3yite CTPYKTYpHYIO (CBSI3€BYIO) M30MEpPUIO. 3aBUCHUT JIM ATOT THUI H30MEPHH OT
XUMUYECKON TPUPOBI KOOpAUHUPYEMBIX Tpyni? [IpuBenure npumepsl.

JlaliTe XapaKTEepUCTUKY KOOpJIAMHAIMOHHON wu3oMmepuu. OT yero oHa 3aBucut? IlpuBeaute
MIPUMEPBHI.

Oxapakrepusyiite  koH(popMalMOHHYIO  u3oMeputo.  Kakue ¢akTopel ee omnpenensor?
[IpuBenuTe MpUMEpBI.

Jlaiite xapakTepucTHKy onTudeckod wuzomepuu. ChopMmyaupyiiTe MOHSATHE «IHAHTHOMEDPY.
3aBUCUT JIM ONTHUYECKAs HM30MEPHUS OT XUMHUYECKOW MPHUPOJLI KOOPAMHUPYEMBIX TpyIIn?
[IpuBenuTe mpuMepsl.

[lepeuncnure OCHOBHBIE IOJIOKEHUS METOJA BAJEHTHBIX CBS3EHl.

MeTto/ BaJleHTHBIX CBSI3€H U JTOHOPHO-aKIIETITOPHBIM MEXaHU3M 00pa30BaHUsI KOOPIMHAIIMOHHBIX
COCIMHEHU.

[TosicHuTe TEPMUHOJOTUIO: HOHHBIE M KOBAJIECHTHBIE KOMIUJIEKCHI, CIHWH-CBOOOIHBIC, CIUH-
CBSI3aHHBIC, BHEIITHE- U BHYTPUOPOUTAITBHBIC KOMILJICKCHI.

Tunsl ruOpUIM3allUM  aTOMHBIX OpOUTaNeld I[EHTPAIbHOTO aroMa U MPOCTPAHCTBEHHAs
KOH(UTyparus KOMILIEKCOB.

JlaTuBHBIE T — CBSI3H.

OcCHOBHBIE MOJOXKEHUS TEOPUH KPUCTATITTYECKOTO MOJIS.

Kakue (axTopsl ompeaenstoT CHIIy KpUCTALTHYECKOTO TOJs?

Kaxkue mosst npuHUMAarOT B TEOPUU KPUCTATUTMIECKOTO TI0JIs17

Kak omnpenensitoT BEICOKO- U HU3KOCTIMHOBBIE KOMITIEKCHhI? OT 4ero 3aBHCHT BBHIOOD

TaKOro ONKCAaHUs KOMIUIeKca?

DHeprus pacileneHus U cuia MoJjs JUTaHI0B.

Kak u3meHuTcss 3HaueHHe MapaMeTpa pPACUICIUIEHHUS C YBEIMYEHUEM CTENEHU OKHCIEHUS U
3apsaa Aapa KOMIIEKcooOpa3oBarTes?

Crnekrpoxumudeckuil pan nuranioB. Kakyio nunpopmaiuio oH faet?

Kak ¢ mo3uniuit Teopuu KpUCTaTHYECKOTO MO 00BACHAETCS OKpacKa KOMITJIEKCHBIX
coeMHEeHHI? PacyeT MIMHBI BOJHBI OKPAIIEHHOTO KOMITJIEKCA.

Kak BBIYMCIUTH HEPTUI0 CTAOUIU3AIMU KPHUCTAJUIMYECKUM TOJEM?

Cxema pacuieneHus: JHepreTHYeCcKuX ypoBHEH A1l d-31€KTPOHOB B OKTa3pUUYECKOM I10JIE
JIUTaHOB.

Cxema pacuieneHus JHepreTHYecKuX ypoBHeH At d-3JIeKTPOHOB B TETPAdIPUUECKOM I10JI€e
JIUTaH/OB.

Cxema pacuierneHus JHepreTHYecKuX ypoBHeH A d-3JIeKTpOHOB B KBaApAaTHOM I10JIE JIMTAHI0B.
Dddext Ana — Tennepa. [l KakuxX KOMIUIEKCOB OH XapaKkTepeH?

OcCHOBHBIE TIOJIOKEHUS TEOPUH MOJICKYJIIPHBIX OpOUTaseil mpu 0o0pa3oBaHUM XUMUYECKON CBS3U
B XUMHUYECKHUX COCTMHEHUSIX.

CocraBneHre cxemMbl 00pa30BaHUsI MOJICKYJISIPHBIX opOuTasnei Ha mpumepe Mmosekyiasl CO.
OCHOBHBIE MOJIOKEHUS TEOPUU TOJIS TUTAH/IOB.

Kakue MonexysipHple OpOMTaNM HA3BIBAIOTCS CBA3BIBAIOIIMMU, PA3PBIXJISIOMINMH,
HECBSI3bIBAIOIIUMHU?

CocraBnenue cxeM o0pa3oBaHUs MOJIEKYJIIPHBIX OpOUTaIeil B OKTadApUIECKIX KOMIUIEKCaX.
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2.

54,
55.
56.
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58.
59.
60.

61.

62.
63.

64.

65.
66.
67.

68.

69.
70.
71.
72.

73.
74.
75.

76.
77.
78.
79.
80.
81.
82.

BhICOKOCITHHOBBIE U HU3KOCITHHOBBIE OKTa3ipHuecKkne Komruiekcsl ¢ 08— konduryparmeii.
CruH-cBOOOIHBIE U CIIMH-CIAPEHHBIE KOMITICKCHI.

[TepBuuHas ¥ BTOpUYHAS TUCCOIMAIIMA KOMIUIEKCHBIX COCTMHCHHUI B BOJHBIX pacTBOpax.
CyuiecTByeT M MOHSITHE KOHCTaHTa PAaBHOBECHS ISl MEPBUYHOU JAUCCOLMAIIMN KOMIUIEKCHOTO
coenuHeHUs? OOBSICHUTD, IIOYEMY.

JI71s1 KaKMX KOMILIEKCOB MEPBUYHAS TUCCOLUALIUAS OTCYTCTBYET?

KoHcTaHTBI HECTOHKOCTH KOMIIIEKCOB.

B yem cocrouT paziuune Mexay TepMOAMHAMUYECKMMH U KOHIEHTPAIMOHHBIMM KOHCTAHTAMU
HeCcToMKoCTH?

C wu3MeHeHHEM KakoWh TEepMOJUHAMUYECKON (YHKIIMU  CBSI3aHBI BEIIMYMHBI KOHCTaHT
HeCTOMKOoCTH?
Kak Bnusier m3MeHEHHE SHTPONHMHM HAa KOHCTAHTHl YCTOMYMBOCTH?

CryneHuarsle M OOIIME KOHCTaHThl OOpa30BaHUS KOMILJIEKCOB, MX CBSI3b C KOHCTaHTaMH
HECTOMKOCTH.

CBs3b MeXAy TOJOXKEHUEM J3JIEMEHTOB B IEPUOJUUYECKON CHCTEME U MX CHOCOOHOCTBIO K
KOMILIEKCOOOPA30BaHUIO.

B uem 3akinroyaeTcs KOHLIENIUSA )KECTKUX U MATKMX KHCIIOT U OCHOBaHUi1?

Kaxue KucnoTel OTHOCATCS K )KECTKUM, a KaKHe — K MATKUM?

Kakoli xapakrep XUMHUYECKOW CBsA3M IpeobiaJaeT B KOOPAMHALMOHHBIX COEIMHEHUSX,
00pa30BaHHBIX MATKUMH KUCIOTAMHA U OCHOBaHUSMH?

Kakue HMOHBI METAUIOB KOOPAMHUPYIOT THUOLIMAHAT-UOH YEpe3 aTOM a30Ta, a Kakue — 4epes
aTOM CephbI?

B uem cymnocTs xenataoro s¢dexra?

Tpanc-Biusaue, otkpbitoe U. . YepHsaeBbiM.

Psin TpancBnusiHus muranaoB B komiuiekcax Pt(ID).

OObscHEHHE 3aKOHOMEPHOCTEH peakUui 3aMellleHuss C MO3UIMM 3aKOHOMEPHOCTH TpaHC-
BIIUSTHUSL.

Kak ucxons n3 3akoHOMEpHOCTEH TpaHC-BIHUSIHUS MOKHO OOBSICHUTH npaBuiio Ileiipone?

B uem 3akmouaerca npasuio HMeprencena? Kak 0HO CBSI3aHO € TpaHC-BIUSHUEM JIMTaHI0B?
[Toyemy ¢ MOMOIIBIO THOMOYEBUHHON peakuu KypHakoBa MOKHO ONPEIEIUTh TEOMETPUUYECKYIO
KOH(UTryparuio KoMIuiekca?

Teopuu tpanc-pnusuus. Tpancsiausaue no I'pundepry. Tpanc-3¢dext no Yatry.

IIpumMeHeHne KOOpAMHALIMOHHBIX COEMHEHUI B KAUECTBEHHOM aHAJIM3E.

[IpumeHeHne KOOpAMHAIIMOHHBIX COSMHEHUI B KOJTMUECTBEHHOM aHaJIM3E.

ITpumenenne KC B metone ocaxaenus. IIpumepsr.

[Tpumenenue KC B o6bemHoM ananuze. Kommiekconomerpus. [Ipumepst.

ITpumenenne KC B xosopumMerpuueckux merogax. Ilpumepsr.

[Tpumenenne KC B nonsiporpaduyeckom ananuse. [Ipumepsr.

IIpuMepsI TECTOB AJIs1 TEKYLIEr0 KOHTPOJIA 3HAHUN CTY/ACHTOB

KoMIuiekcHbIE COETMHEHUS — JTO:

1)
2)
3)
4)

CJIO’KHBIE YCTOMUMBBIE XUMHYECKHE OOpa30BaHUS;

BEILIECTBA, COCTOSIIINE U3 KOMIUIEKCOOOpa30BaTeNs U JIUTaH/IO0B;

COCJIMHEHMSI, COCTOSIINE U3 BHYTPEHHEH U BHEIIHEH c(hepsl;

CJIO’KHBIE YCTOMUMBBIE XUMHUYECKHE COSANHEHHUS, B KOTOPBIX 00513aTENbHO MIPUCYTCTBYET JOHOPHO-
aKLENTOPHAs CBSA3b.

BriGepure Hanbosee MpaBUIIbHOE ONIPEAEIICHHE.
KommnexcoobpazoBarens — 370:

1)
2)
3)

WOH, 3aHUMAIOLINH HEHTPAIBHOE MECTO, SBIISIOIIMICS aKLENTOPOM JIEKTPOHHBIX Map;
OTPULIATEIbHO-3APSYKEHHBIN HOH, SIBJISIOIUICS JOHOPOM JIEKTPOHHBIX I1ap;
TOJIBKO (-3JIEMEHTBI, IOHOPHI AIEKTPOHHBIX Tap;
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10.

11.

12.

4) TOJBKO P-3JIEMEHTHI, aKIIETITOPBI JIEKTPOHHBIX Tap.

Jluranzpl — 3T0:

1) MoeKyJIBI, TOHOPBI JICKTPOHHBIX Tap;

2) MOJIEKYJIbI U HOHBI, JOHOPHI 2JICKTPOHHBIX Tap;

3) HOHBI, aKIENITOPbI MICKTPOHHBIX Tap;

4) MOJIEKYJIbI U HOHBI, AKIIETITOPBI JICKTPOHHBIX Map.

JeHntatHocTh — 3TO:

1) umcio cBsi3ell MKy KOMILIEKCOOOpa30BaTeeM U JIMTaHIaMHM;

2) YHCIIO AIIEKTPOHOAOHOPHBIX ATOMOB B JIMTAH/IE;

3) YHCITO BIIEKTPOHOAOHOPHBIX ATOMOB B KOMILJIEKCOOOpa3oBaree;

4) 4uCIO MEKTPOHOAKIICIITOPHBIX ATOMOB B KOMILIIEKCOOOpa3oBarere.

U3 nepeuncleHHbIX IMTaHa0B BeibepuTe 6unentatasie: a) CN-; 6) OH™; B) COs%;
r) C204%7 1) NO7; €) S204%

1) a,0,n;

2) B,T,E€;

3) a,B,T;

4) 0, nme.

B kakom kadyecTBe raJloreHu 1-HOHbBI BXOJISIT B COCTAB KOMILJICKCHBIX COCTMHCHUI:
a) TUTaHA0B; 0) KOMIUIEKCOOOpa3oBaTeeli; B) IMTaHJ0B U KOMILUIEKCOOOpa30BaTeNei;
T') BHEIIHEH cepbl?

1) a 0;

2) o,r;

3) B, T

4) a,r.

Yem menbIle Kyeer , TEM KOMITIEKC OOIEE:

1) ycToiuuBHIii;

2) yCTOMYMBOCTH HE OMpeesieTcss BeMUIUHON Kcer |

3) HeyCTOWUYHMBHIN;

4) pacTBOPUMBIA.

Yemy paBHa CTeTeHb OKUCIICHHSI HOHA-KOMILIeKcooOpaszoBatens B Mosekyie Ko[PtClg]?
1) +3;

2) +4;

3) +2;

4) +6.

Omnpenenute 3apsii BHYTpEHHEH chepbl U KOOPANHAIIMOHHOE YHCIIO
KOMIUTIEKCOoOpa3oBaress B KomiiekcHoM coeauHenun Ka[Fe(OH)2(CN)J]:

1) +4,4;

2) +2,6;

3) —4,6;

4) -2,4.

Beibepute npaBuiibHOE Ha3BaHKHe KoMmIuiekcHoMY coenunaeHnto [ CO(NH3)3(H20)2(CN)]Br2:
1) mubpomonmanoguakBatpuammunakobansta (11);

2) 6pomu rraHoanakBarpuaMmuakooansTa (11);

3) 6pomun ranouakBarpraMmmuakooansTa (11);

4) unanonmaksarpuammuakoOansTat (111) 6poma.

B xommnexkcaom coeaunernn [Ni(NHs)sClIJOH 3apsin BayTpenneit chepsl u
KOMIUIEKCO00pa30BaTesi PaBHbI:

1) +2, +2;

2) -2, +1;

3) +1, +2;

4) +2, +1.

Omnpexnenure 3aps/i KOMIIIEKCHOTO MOHA, CTENEHb OKUCIEHUS U KOOPAUHAIIMOHHOE YHCIIO
komrutekcooopazosaresst B coequaennn K[Al (H20)2(OH)a):

1) -1, +2, 4;

2) -1, +3, 6;

3) -1, +3, 4;

4) +1, +4, 6.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Haunmenbiieit cmocoOHOCThIO K KOMIIEKCOOOPa30BaHUIO 00J1a1at0T:
1) d-aneMeHTsI;
2) S-3JIEMEHTHI;
3) p-27eMeHTHI;
4) f-ameMeHTHI.
HazoBute xomruiekcoobpa3zoBaTellb B TeMOTTIOOMHE:
1) Fe’;
2) Fe**;
3) Fe?*;
4) Mg?*.
Kaxoii a5ieMeHT sBisieTcst KoMIuieKkcooOpaszoBaresieM B xyiopoduuie?
1) kobanbT;
2) xKenes3o;
3) maruuii;
4) mapraserl.
Kakoii a5eMeHT sBiisieTcsi KOMIUIEKCOOOpazoBaTeieM B BUTaMuHe B12?
1) kobanbT;
2) xeines3o;
3) Maruui;
4) HUKEb.
YKkaxxuTe TUT THOPUAM3AINHA ATOMHBIX OpOUTANIEeH IEHTPAIBHOTO HOHA B KOMIUIEKCHOM
coenuuennn [Ni(NHs)e] Bra:
1) spd
2) sp;
3) dsp%
4)  d%spd.
VYkaxkurte TUI THOPUIM3aLIMU aTOMHBIX OpOHUTANEH IEHTPAILHOTO HOHA B KOMIIEKCHOM
coemuuennn NHa[Ag(CN)]:
1) sp’;
2) sp;
3) dsp?;
4) d?sp®.
YKaXuTe TUI THOPUAM3AIMKA aTOMHBIX OpOUTANICH IIEHTPAIbHOTO HOHA B KOMILIEKCHOM
coenunennn K; [PtCly]:
1) sp¥;
2) sp;
3) dsp?;
4) d?sp®.
Vkaxxkurte TUII FI/I6pI/II[PISaI_II/II/I ATOMHBIX 0p6HTaJ'I€I>i LOECHTPAJIbHOI'O NOHA B KOMIIJICKCHOM
coenurennn [Cd(NHa)s] Cla:
1) sp’;
2) sp;
3) dsp?;
4) d?spd.
Kaxoii komIuiekc Haubosiee IpOYHBIHA, ECIIH:
1) Kieer [Zn(NH3)4]2+: 8,3'10_12;
2) Kueer [ZN(OH)4]* = 1,99-10718;
3) Kueer [ZN(CN)4]? = 2,410
4) Kicer [Zn(H20)4]2+: 2,1‘10—10.
Kak moxno0 paspymmts komiuieke [Ag(NHs),] Cl:
a) no6aButs HNOs3; 6) mo6asurs NaOH; B) no6asute NaCl; r) no6asuts KI.
1) a,r;
2) a,0;
3) 6,8;
4) B,r.
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23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Omnpenenure reomerpuro komiurekca [Pt(NHs), Clz]:
1) Terpasmp;

2) okTa’p;

3) kBampar;

4) nuHehHAas.

Omnpepenure reomeTpuio komiuiekca Ka [FeFg]:

1) Terpasnp;

2) oKTasap;

3) kBaxapar;

4) nuHeiiHas.

Omnpenenure reomerpuro komruiekca [Ag(NHa),] Cl:

1) Terpasmp;

2) okTtas’ap;

3) kBaapar;

4) nuHenHasl.

Omnpenenure reomeTpuio komiurekca [Zn(NHs)a] Brz:

1) Terpasnp;

2) OKTa’ap;

3) xBagpart;

4) nuneiHas.

Yem menbIne Kyeer , TEM KOMILIEKC OOJICE:

1) ycTOWYMBHIH;

2) HEyCTOWYMBBIN;

3) pacTBOpPUMBIN;

4) HEpacCTBOPUMBIH.

Kaxoil koMIieKC He UMeeT MEPBUYHOM JUCCOLIMALIAU:

1) Kz [PtCls];

2) [Zn(NH3)4] Clz;

3) [Pt(NHz3)2 Cl2];

4) NHa4 [Ag(CN),].

Kommuiekconst — 370:

1) aroOBIe JTUTAHIBI,

2) Ou- ¥ MOJUICHTATHBIC JTUTAH/Ib;

3) moOble KOMILIEKCOO0Pa30BaTEIIN;

4) TOJIbKO MOJUICHTATHBIC TUTAHIBI.

I'emorno6uH — 3710:

1) cioxkHbIH GETOK, CONEpKANIUii XeTaTHBIM MaKPOLUKI rem ¢ Fe?*;

2) KHCIIBI GEJOK, COAEPKAIIUN HEOETKOBYIO 4acTh — reMm ¢ Fe*;

3) TpaHcrnopTHas GopMa KHCIOPOIa, COEpIKAIIA ATOM JKeJe3a B HeUTPATbHOM

COCTOSIHUU;

4) pesepBHas popMa KUCIOPOAA, COECPIKaILasi aTOM JKeJie3a B CTeIIeH! OKHCIICHUS +2.
Yepes aTOMBI KaKHUX DJIEMEHTOB, KaK MPaBHIIO0, HIET KOOPIWHALUS JIUTAHIOB C METAJIAMU B
OmokoMmILTIeKCax?

1) HN,S;

2) H,P,0;

3) O,N;

4) P,H,S.

s iuHKa B OMOHEOPraHMYECKUX KOMIUIEKCaX XapaKTePHO KOOPIUHAIIMOHHOE YUCIIO:

1) 2;

2) 4,

3) 4,6;

4) 6.

B3aumHoOe BiMsiHUE JIMTaHIOB BO BHYTPEHHEW cdhepe KOMILIEKCa CBA3aHO C
1) JIMTAaHAO0M, HAXOAAIMMCA B TPAHC-TIOJIOKECHUH 110 OTHOIICHUIO K ONIPCACIICHHOMY JIMTaHay
2) JIMTaHAO0M, HAXOAAIIMMCA B IIUC-TIOJIOKCHUH 110 OTHOIICHUIO K OINPEACICHHOMY JIMT'aHAY
3) muraHaoM, HAXOSIIUMCS B TPAHC- M IIHC-TIONIOKEHUH 110 OTHOIICHHUIO K ONPEICTICHHOMY JIMTaH Ty
4) B3aUMHOE BJIIMSIHUE JIUTAHIOB OTCYTCTBYET

27



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

3aKOHOMEPHOCTb TPAHC-BJIMSHHS BIIEPBbBIC YCTAHOBUII

1) Bepuep

2) Ileiipone

3) I'punbepr

4) Yepusen

IIpaBuno IleiipoHe ycTaHAaBIMBAET, UTO IPU ACHCTBUY aMMUAKa UM AMUHOB HA

tetpaxiopomaruHar (I1) xamus obpazyercs

1) tpuxmopoammunmiatuaar (1) xamms

2) TpaHC-IUXJIOPOIMaMMHUHILIATHHA

3) LHCc-IUXJIOPOJHaMMHUHILIATHHA

4) B paBHOH CTENICHU LHUC- M TPAHC-IUXJIOPOAUAMMHUHILIATHHA

W3 mpasuia Ileiipone cnemyer, 9To XJIOpUA-UOH 00TIa1aeT

1) MCEHBIINMM TpaHC-BIMSHUEM, YEM aMMHUAK

2) OOJBIINM TpaHC-BIUSHUCM, YeM aMMHUAK

3) TaKuM ke TPaHC-BIUSHACM, KaK 1 aMMHaK

4) HEBO3MOXHO YCTAHOBHUTH TPAHC-BIUSIHUE ITHUX JINTAHIOB

ITpaBuno Meprencena ycranapmuBaet, uto mpu aevicteun HCI Ha xmopun

terpaammuHIaTuHsl (11) oOpasyercs

1) xnoporpuammunmiatuaat (11)-unon

2) TpaHC-AUXJIOPOJMaMMHUHILIATHHA

3) mmc-IUXI0POANAMMHHILIATHHA

4) B paBHOH CTENEHHU IUC- U TPAHC-IUXJIOPOTHAMMHUHILIATHHA

TuomoueBunnas peakuusi Kypuakosa mist [Pt(NH3)2Cly] ucnonssyercs mis

1) BBIsICHEHHS COCTaBa KOMIUIEKCA

2) BBISCHEHUsI IPUPO/IbI XUMHUUYCCKOH CBSI3H B KOMILIEKCE

3) BBIACHEHUs TEOMETPHUYECKON KOHPHUTYPAIIMH KOMILIEKCOB

4) omnpeneneHUs] KOHCTAHTHI HECTOMKOCTH KOMILIEKCOB

IMTpu Bzaumoneticteun muc-[Pt(NHs):Cly] ¢ Tnomouerunoit (Thio) obpasyercs

1) [Pt(Thio)4]**

2) 1wmc-[Pt(Thio), (NHs),]

3) tpanc-[Pt(Thio)z (NHs).]

4) tpanc-[Pt(Thio), Cl]

IMpu B3aumoseiicteun Tpanc-[Pt(NHs)2Cl:] ¢ Tnomouesunoii (Thio) obpasyercs

1) [Pt(Thio)s]**

2) 1mc-[Pt(Thio)z (NHs)2]

3) tpanc-[Pt(Thio)z (NHs),]

4) tpanc-[Pt(Thio), Cl]

Tpanc-BiusHue — 310 3P PekTt

1) paBHOBeCHBII

2) HepaBHOBECHBII

3) KUHETHYECKHit

4) TepMOAMHAMUYECKHIA

[MepBuyHas TUCCOIUAIIHS /ISl KOOPIMHAIIMOHHBIX COSTHHEHHI HEBO3MOXKHA

1) st KOMILUIEKCOB-HEICKTPOIUTOB

2) ISl KOMILIEKCOB-3JICKTPOIIMTOB

3) st KOMIUICKCOB C JIUTaHIaMH, SIBJISTIONIMMUCS HEHTPATbHBIMU MOJICKYJIaMU

4) Ui KOMIUIEKCOB TOJIBKO C P — TATUBHOM CBSI3bIO

B miporiecce nepBUYHO# AUCCOIMAIIMN PACTBOPUMBIC B BOJIE KOMIUICKCHI BETIyT ce0st Kak

1) cnaOble 2IEKTPOIUTHI

2) CHWIBbHBIC DJICKTPOIIUTHI

3) HE3JIEKTPOJIHUTHI

4) SJIEKTPOIHTHI U HEICKTPOIUTHI

Bropu4Has qucconuaiys KOOpAXNHAIMOHHBIX COSANHEHUH B pacCTBOPAX — 3TO

1) pacmag KOOpAMHAIMOHHBIX COCMHCHUH HA JIMTAaH/Ibl U HOH KOMILIEKCOO0pa30oBaTest

2) pacnaj KOOPIHHAIIMOHHBIX COSTMHEHHI HA MOH KOMIUICKCOOOpa30BaTelis 1 HOHbI, HAXOSIINECS BO
BHEIIHEH cdepe

3) pacnaj KOOPIMHAIIMOHHBIX COSTMHEHHI HAa KOMIIGKCHBIH HOH U MOHBI, HAXOISIINECs BO BHEIIHEH cdepe
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

4) BO3MOXKHA TOJBKO Y KOOPMHAIIMOHHBIX COCTMHECHUH-HEJICKTPOIUTOB

B nporiecce BropuuHOii 1ucconanuu

1) auccommanys KOMILIEKCA MPOTEKACT IO TUITY CHIIBHBIX JIEKTPOJIUTOB

2) JMCCOIMAIKS KOMIUICKCa HEBO3MOKHA

3) amccormaIys KOMIUIEKCa IPOTEKAET CTYIIEHYATO C YCTAHOBJICHHEM PaBHOBECHS

4) muccorManysi KOMIUIEKCa MPOTEKaeT 03 ydacTHsi MOJIEKYJT PaCTBOPUTEIISI

TepmoauHamMuueckre KOHCTaHTHI HecTokocTH KC BrIpakaroTcs yepes

1) wucxomHbIC KOHIIEHTPAIIMH COCTABHBIX YacTei pacTBOpa

2) paBHOBECHBIC KOHIIEHTPAIIUH COCTaBHBIX YacTeil pacTBOpa

3) paBHOBECHBIC aKTUBHOCTH COCTABHBIX YacTeH pacTBOpa

4) mnapuuaiIbHbIC JABICHUS COCTABHBIX YacTeH pacTBOpa

Konmnenrparmonasie KOHCTaHTHI HecToMKOCTH KC BBIpaskaroTcs depes

1) wucxomHBIC KOHIIGHTPALMH COCTABHBIX YacTei pacTBOpa

2) paBHOBECHBIC KOHIIGHTPALIMH COCTABHBIX YacTeil pacTBopa

3) paBHOBECHBIC aKTUBHOCTH COCTABHBIX YaCTEi pacTBOpa

4) mapiagbHbIC JaBJICHUS COCTaBHBIX YacTeil pacTBOpa

TepMoarHAMHIUYECKIE KOHCTAHTHI HECTOMKOCTH K pacCUMTHIBAIOT IO YPaBHEHHIO

1) AG°=RTInK

2) AG’°=-RTInK

3) AH°=-RTInK

4) AG'=-TInK

W3MeHeHne SHTPONNH PeaKIiy BTOPUIHON AUCCONUAIUN KOMITIEKCa MOYKHO PACCUUTATh

M0 YpaBHEHHUIO

1) AG°=AH°-RT:-InK

2) AG°=AH°-RT-AS

3) AGY°=AH°-T-AS

4) AH°=AG®-T-AS

XenaTHbIi 9 GEKT ObUT OTKPBIT

1) Bepuepom

2) YepHseBbIM

3) UyraeBbiM

4) TlupcoHOM

[Ipaswmo nuknoB Yyraesa ycraHaBIMBAET, YTO

1) xenaTHbIe COCTMHEHHUS SIBISIFOTCS MEHEE MMPOYHBIMHU 110 CPABHEHHUIO C KOMILIEKCAMHU, HE COJICPIKAIIUMU
IIUKJIOB

2) XeJaTHbIe COCTUHEHHS SBIISIOTCS 00JIee MPOYHBIMHE I10 CPABHEHHUIO C KOMILIEKCAMHU, HE COJICPIKAIIUMU
IIUKIJIOB

3) KOMIUICKCHI, COJICPIKAIIE TTOJIUICHTATHBIC JIUTAH b, He 00JIa/Iaf0T BBICOKOW YCTOWYHUBOCTHIO B pACTBOPAX

4) KOMILIEKCHI, COJICPIKAIINEe MOHOICHTATHBIE JIUTAH bl 00JIee YCTOWYHBEI B PACTBOPAX IO CPABHEHHUIO C
KOMILJIEKCaMH C MOJMICHTaTHBIMH JIMTaHJaMU

PaBHOBecHe peakuuu 3amernenus qurangos  [Hgls]> + 4Cl «  [HgCl)*> + 4l

Ky =1,4-10% K, =8,5-101°

1) cwmermaercst B HaNpaBIeHHH

2) BIEBO

3) BmOpaBo

4) He cMmeraeTcs

KoHIemnuro xecTKUX U MATKUX KACIOT U OCHOBAHUH MPEJTOKIIT

1) Jlsromc

2) bpencren u Jloypu

3) Appenuyc

4) Tlupcon

XKectkue kucnotsl no [lupcony — 3to

1) WOHBI METAJIOB, UMEIOLINE MAJIbIE Pa3MEPbI, BBICOKUI TOJIOKUTEIILHBIH 3apsi1 U HU3KYIO CIIOCOOHOCTB K
nedhopMariy BHEITHUX JICKTPOHHBIX 000JI0YEK

2) HWOHBI METAJUIOB, UMEIOIIME CPABHUTEIILHO OOJIBIINE Pa3MEPhI, BHICOKUI OJIOKUTEIIBHBIH 3apsi U
BBICOKYIO CLIOCOOHOCTD K Ae(hOpManiy BHELIHUX HJIEKTPOHHBIX 000JI0UeK
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3)

4)

HOHBI METAJIIOB, UMEIOIIHE MaJIble pa3Mepbl, HU3KHIA TOJIOKUTENBHBIN 3apsii U BRICOKYIO CITOCOOHOCTD K
nedhopMariy BHEITHUX JICKTPOHHBIX 000JI0YECK

HMOHBI METAJUIOB, UMCIOIIIUE CPABHUTEIBLHO OOJIBIINE PA3MEPhl, HU3KUH MOJOXHUTEIBHBIHN 3aps]] U BRICOKYIO
CIOCOOHOCTH K Jie(hopMallii BHEITHUX 3JICKTPOHHBIX 000JI0UEK

55. Msrkue kucnotsl o [lupcony — ato

1)
2)
3)

4)

HOHBI METAJIIOB, UMEIOIIHE MaJIble pa3Mepbl, BBICOKHH MOJIOKUTEIBHBIN 3apsii K HU3KYIO CIIOCOOHOCTD K
nedopMaIiy BHSITHUX JICKTPOHHBIX 000JI0UYEK

MOHBI METAJIIOB, UMEIOIIHE CPABHUTEIBHO OOJBIINE Pa3MEpPhl, BEICOKHI MOTOKUTEIBHBIN 3apsiT U
BBICOKYIO CITOCOOHOCTH K JiehopMariiii BHEITHUX JIEKTPOHHBIX 000I09eK

HOHBI METAJUIOB, UMCIOIIUE MAJIbIC Pa3Mephl, HU3KUMN MOJIOXKHUTEIbHBIN 3apsiJl U BHICOKYIO CIIOCOOHOCTH K
nedhopMaIiy BHSITHUX JICKTPOHHBIX 000JI0UYEK

HOHBI METAJIIOB, UMEIOIIME CPABHUTEIBHO OOJNBIINE Pa3Mephl, HU3KUI MOJOXKHUTEILHBIN 3apsi/] X BBICOKYIO
CIOCOOHOCTH K JehopMalliy BHEITHUX 3JICKTPOHHBIX 000JI0UEK

56. TUNHYHBIMH KECTKUMH KUCIOTAMU I10 HI/IpCOHy SABJIISKOTCA

1)
2)
3)
4)

Na*, Ag*, Fe?*, Co?*, Ca?', AI®*, Pd?*, Pt?*, Rh3*
Li*, Na*, K*, Be?*, Ca?*, Mg?*, Mn?", AI**

Cu*, Ag*, Au*, TI*, Hg*, Hg?*, Cd?*, Pd?*, Pt¥*, Pt**
Fe?* Co?*, Ni%*, Cu?*, Zn%*, Pb?*, Sn%, Bi®*, Rh3*

Bonpocwt ona nposedenus pyoescrnozo KOHmMpoa 3HAHUIL:

1 pyOexHbIii KOHTPOJIb B (JopMe KOJUIOKBHYMA HJIM TeCTa:

=

o

© N

12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

Hcropus pasBUTHS XMMUN KOOPAMHALMOHHBIX COCUHEHUN.

Koopaunanuonnas teopuss A. BepHepa. OCHOBHbIE NOHATHA KOOPIMHALMOHHON XHMHHU:
KOMILIEKCO00pa30BaTeb, JIUTaHbl, KOOPAHMHAITMOHHOE YMCIIO, BHYTPEHHSSI M BHEIIHAA CQEpHI.
ITpumepsr.

Knaccupukauusa nwurannoB. JlentatHocts. Ilpumepsl. Kakue smranapl  oTHocATca K
amOuaeHTaTHbIM? [IpumMepsl.

Tunsl k1accupukanuil KOOPAUHALNOHHBIX COEAUHEHUH.

Kak MoxHO KiaccuuuupoBaTh KOOPAWHAIMOHHBIE COEIMHEHHsI B 3aBHCHMOCTH OT 3apsjia
BHYTpEHHEHN cepbl?

Kak knaccuduuupyroTcst KOOpAMHAIMOHHBIE COEIMHEHHSI B 3aBUCUMOCTH OT MTPUPOJIbI JIUTaHI0B?
Kakue coenrHeHNs Ha3bIBAIOTCS XETATHBIMU ?

Kakue KOMIIIEKCHI OTHOCATCS K OQHOSAJIEPHBIM M K MHOTOSAECPHBIM?

Kakue nuranipl nony4uau Ha3BaHUE MOCTUKOBBIX ?

. Kakue KoOMIIIEKCHBbIE COEIMHEHNUS HAa3bIBAIOT ABOWHBIMU COJISIMU?
11.

Kakue coenunenns Ha3bpIBalOTCS KIAaCTEpHHIMU? B ueM pasznuuve MeXIy TMONHSIACPHBIMUA U
KJIACTEPHBIMU KOOPAMHAIMOHHBIMHU COE€IUHEHUSMHU?

[IpuBenuTe mpuMepbl ABYX-, TPEX- U WIECTUSAECPHBIX KIACTEPOB.

Kakue snemMeHThl 00pa3yroT KJIacTepbl, OTHOCSIIUECS K TPYIINE HU3IIUX TaIOTeHUI0B U OKCUAO0B?
[IpaBuia HOMEHKIATYpbl KOOPAMHAMOHHBIX COECAUHEHHIA.

TUumbsl KOMIUIEKCHBIX COSIMHEHUH.

CocraBneHrne KOOPJAMHAIMOHHBIX (OPMYJ ¥ Ha3BaHWM KOMIUIEKCOB B COOTBETCTBHUU C
pexomennauusmu MHOTTAK.

N3oMepus KOOpIMHAIMOHHBIX COCTMHEHN, €€ BUABL. [Iprumepsl.

YcTaHOBNEHUE 4YHCIIa TEOMETPUUYECKUX H30MEPOB COEAMHEHHMM 3aJlaHHOTO COCTaBa M UX
T€OMETPUUYECKON KOHPUTYpaIuH.

Oxapakrepu3yiiTe reomeTpudeckyro uzomepuro. Kakue daktopsr ee ompeaenstor? [IpuBenute
TIPUMEPBHI.

CKOJIBKO TEOMETPHUYECKHX H30MEPOB HUMEIOT TeTpa’rapuueckuii komruieke [Zn(NHz)2Cl] u
wiockuil kBaapaTHblid komruieke [Pt(NHz)2Cl2]?

JlaiiTe XapaKTepUCTUKY HOHU3AIMOHHOW W30MEpPUHU. 3aBUCUT JU ITOT THUN HU30MEPUU OT
XUMUYECKON TPHUPOABl KOOPAWHUPYEMBIX Tpynn? [IpuBeauTe mpumepsl.
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22.

23.

24,

25.

26.

217.

OxapakTepu3yiTe COJIbBATHYI0 HM30MEpPUIO. 3aBUCUT JIM ATOT THUI H30MEPUU OT XHUMHUYECKOU
MpUpPOJIbl KoopAuHUpYeMbIx rpytmm? [IpuBenure npumMepsl.

JlaiiTe XapakTEpUCTUKY KOOPAMHALMOHHOM M30MEPUM U KOOPAWHALMOHHOM IOJMMEPHUH.
[IpuBenuTe MpUMeEpBI.

OxapakTepu3yite CTPYKTYpHYIO (CBSI3€BYIO) HM30MEpPUIO. 3aBUCHUT JIM ATOT THI H30MEPHUH OT
XUMUYECKON TPUPOBI KOOpAUHUPYEeMBIX rpyni? [IpuBenure npumepsl.

JlaliTe XapaKTEpUCTUKY KOOpIAMHAIMOHHON wu3oMmepuu. OT yero oHa 3aBucut? IlpuBeaute
MIPUMEPBHI.

Oxapakrepusyiite  koH(poOpMalMOHHYIO  u3oMeputo.  Kakue QakTopel ee ompenensror?
[IpuBenuTe MpUMeEpBI.

JlaiiTe XapaKTepHCTHKY onTH4eckor wu3zomepuu. ChopMymupyiTe NOHITHE «IHAHTHOMEPY.
3aBUCUT JIM ONTHYECKAs HM30MEPUS OT XUMHUYECKOM MPHUPOJLI KOOPAMHUPYEMBIX TpyIin?
[IpuBenuTe mpuMepsl.

2 pyOe:xHbIi KOHTPOJIb B (popMe KOJUIOKBUYMA WJIH TeCTa:

=

©oNo O

11.
12.

13.
14.
15.

16.
17.
18.

19.

20.
21.
22.
23.

24,
25.
26.

27.

Ilepeuncnnure OCHOBHBIE IOJIOKEHUS METOJA BAJCHTHBIX CBS3EH.

Metonr ~ BaJIeHTHBIX  CBsSI3el M JIOHOPHO-AaKIENTOPHBII ~ MeXaHM3M  00pa3oBaHus
KOOPJMHALIMOHHBIX COCUHEHHM.

[TosicHuTe TEPMHHOJIOTHIO: WOHHBIE W KOBAICHTHBIE KOMIUIEKCHI, CIHH-CBOOOIHBIC, CIUH-
CBsI3aHHbIE, BHELIIHE- U BHYTPUOPOUTAIbHBIE KOMILIEKCHI.

Tumbl rHOpUAM3AIMM  aTOMHBIX OpOWTANel LEHTPAIBHOTO aTOMa W TMPOCTPAHCTBEHHAS
KOH(UTryparusi KOMIUIEKCOB.

OcCHOBHBIE TIOJIOKEHUSI TEOPUH KPUCTATUINYECKOTO T1OJIS.

Kakue QaxTopbl onpeaeistoT Cuily KpUCTaNIMYECKOro MoJs?

Kakwue nonst npuHUMaroT B TEOPUU KPUCTAIIIMYECKOTO 101517

Kak onpenensitoT BbICOKO- U HU3KOCIIMHOBBIE KOMILIEKCHI? OT Yero 3aBUCUT BBIOOD

TaKOI'o OMHCaHus KoMIuIeKca?

OHeprus paclleIUIeHUs U CUJIA MOJIS JIUTaH0B.

Crnextpoxumuyeckuil pan nuranioB. Kakyio unpopmaiuio oH naet?

Kak ¢ mo3unuii Teopun KpUCTAUINYECKOT0 MO O0BACHIETCS OKpacka KOMIUIEKCHBIX
coenMHEeHUI? PacyeT IIIMHBI BOJHBI OKPAIIEHHOTO KOMILJIEKCA.

Kak BBIMMCIUTH SHEPTUI0 CTAOMIM3AIMM KPHUCTAIMUECKUM I0JIeM?

IlepBryHas ¥ BTOPUYHAS TUCCOLMALINN KOMIUIEKCHBIX COCIMHEHUI B BOJIHBIX PACTBOPAX.
CymecTByeT I MOHIATHE KOHCTaHTa PaBHOBECHS JUIsl IEPBUYHON JUCCOLMALUU KOMIUIEKCHOTO
coenuHeHUs1? OOBICHUTH, TTOYEMY .

JI1 KakuX KOMITJIEKCOB IEPBUYHAS TUCCOLMALINSA OTCYTCTBYET?

KOHCTaHTBI HECTOMKOCTH KOMIUIEKCOB.

Crynenvarsle M o0OILMEe KOHCTaHThl OOpa30BaHMS KOMIUIEKCOB, MX CBA3b C KOHCTaHTaMH
HECTOMKOCTH.

CBsi3b MEXIy IMOJOKEHHEM »3JIEMEHTOB B IEPHOJMUYECKON CUCTEME U UX CIIOCOOHOCTBIO K
KOMILJIEKCOOOPa30BaHUIO.

IIpuMeHeHrne KOOPAMHALIMOHHBIX COEIUHEHNN B KAUECTBEHHOM aHAJIN3E.

IIpuMeHeHre KOOPAMHALIMOHHBIX COEIMHEHNI B KOJIMYECTBEHHOM aHAJIM3E.

ITpumenenne KC B metozae ocaxxaenus. [Ipumepsi.

IIpumenenne KC B rpaBUMETpUYECKOM M TUTPUMETPUYECKOM aHan3ax. KomruiekcoHoMmeTpus.
IIpumepsl.

[Tpumenenue KC B ciekTpockonuueckux merogax. [Ipumepsr.

[Tpumenenne KC B 21€KTpOXMMHUECKUX METOAaxX aHaiu3a. [Ipumepsl.

OO61as xapakTepuCTHKa OPraHuYecKUX peareHToB. Mlcropuyeckue 3Tarbl pa3BUTHS TEOPUU U
MIPAaKTUKU [IPUMEHEHUS OPTaHUYECKUX PEAreHTOB

IIpuMeHeHrne OpraHNYeCKUX PEareHTOB B KAUECTBEHHOM aHAJINA3E.

31



28.
29.
30.

31.
32.
33.
34.
35.

PonE

©o~N O

11.

12.
13.
14.

15.

16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.

[Ipumenenne n30MpaTeIbHBIX OPTAHNYECKUX PEarcHTOB B KOJIMYECTBEHHOM aHAJIH3e.
Opranuyeckme peareHThl Ui OCaXICHUS BelecTB. MackupoBaHUE U IEMaCKUPOBAHUE.
Knaccudukarus oprannyeckux peareHToB. Beioop 1 0coOeHHOCTH HCIOTb30BaAHUS
OpPraHUYECKUX PEarcHTOB B AHATUTUYECKON XUMHH.

OpranuuecKkye peareHThl B TPaBUMETPHUECKOM U THTPUMETPHUYECKOM aHAIN3aXx.
Opranuyeckre peareHThl B ONTUYECKUX METOIaX aHaIN3a.

OpranuuecKye peareHThl B SJICKTPOXUMUYECKIX METOAaX aHAN3a.

Opranuyeckue peareHTsl B XpoMaTorpaduu 1 HOHHOM OOMEHe.

DKCTpakIysl ¢ MPUMEHEHUEM OPTaHMYECKUX PEareHTOB.

BOHpOCLI K 3a49€Ty

Hcropust OTKpBITHA KOOPAMHALMOHHBIX COCIUHEHUMN.

Knaccuueckue Teopun o0Opa3zoBaHus KOOPAWHAIIMOHHBIX COSIMHEHUM.

OcHOBHBIE TOJIOKEHUST KOOPAMHALIMOHHOM Teopuu A. BepHepa.

CTpyKkTypa KOOPIMHALMOHHBIX COEIMHEHUN (KOMILJIEKCOOOpa3oBaTeiab, KOOPAWHALMOHHOE
YHUCIIO0).

Jluranapl (MOHO- ¥ TIOJIUACHTATHBIE).

Krnaccudukanus KOMIUIEKCHBIX COEIMHEHUN B 3aBUCUMOCTH OT 3apsijia BHyTPEHHEH cephl.
Knaccugukanys KOMIUIEKCHBIX COEAMHEHUH B 3aBUCUMOCTH OT IPUPO/IbI JIUTAH/IOB.
[uknryeckue KOMIUJIEKCHBIE COEIUHEHHUS.

[lonusnepHble KOMILIEKCHBIE COEIUHEHUS.

. HOMCHKHaTypa KOOPpAWHAIIMOHHBIX COCJIMHEHMH. HpaBI/IJIa COCTAaBJICHHUS Ha3BaHUU Pa3HBIX THUIIOB

KOOPJAMHALIMOHHBIX COCIMHEHNN.

W30oMepust KOOpANHAMOHHBIX COCIMHEHUI:

reOMEeTpHUUECKasl H30MEPHS;

LAC-, TPAHC-U30MEPH;

KOOPIMHALIMOHHASI U30MEPHS;

KOOPJAMHALIMOHHAS IOJIUMEPHS;

VMOHU3ALMOHHASI U30MEPHS;

TUAPATHASI U30MEPHS;

CBA3EBast H30MEPHSI;

ONTUYECKast U30MEPUSL.

[Ipupoia XMMUYECKOH CBSA3U B KOOPIAMHALMOHHBIX COCAMHEHUSX.

ONEeKTPOCTaTUYECKHUE MTPEICTABICHHUS.

Meton BaneHTHbIX cBs3el. CyIIHOCTh JOHOPHO-AKIENTOPHOIO MeEXaHHW3Ma o00pa3oBaHUs
KOOPAMHALIMOHHOU CBS3U.

Tunsl ruOpuan3anuy aTOMHBIX OpOuTael mpu 00pa30BaHUU KOOPAMHALMOHHBIX COCIMHEHUN U
reoMeTpuuecKas KoH(pUrypauus KOMIIEKCOB.

n- JlaTuBHas CBs3b U ee BIUsHUE Ha 9()PPEKTUBHBIN 3apsij LIEHTPAIbHOTO HOHA.

Teopus KpUCTAIIIMYECKOTO TOJIA.

Cxewmbl paciieruienus d-opouraneil MeTaia B OKTa3IpH4eCcKOM, TETPAdIPUIECKOM U KBaJIpaTHOM
IIOJISIX JINTaH/I0B.

[TapameTp pacmienieHus U ero YKCIepUMEHTAIBHOE ONPEEIICHHE.

CrieKTpOXUMUYECKUH pAJl JINTaHI0B.

BrICOKOCITMHOBBIE M HU3KOCIIMHOBAE KOMIUIEKCHI.

OOBsicHeHHE OKPACKU KOMIUIEKCHBIX COAMHEHHH M0 TEOPHH KPUCTAIUIMYECKOTO TOJIS.

Teopus nos nuranioB. OCHOBHBIE MOJIOKEHUSI METO/1a MOJIEKYJISIPHBIX OpOUTAasIei.

B3aumHoe BiusiHUE TUTaHI0B. SIBIeHNE TpaHC-BIUSHUS.

Psn nurannos, pacnioyioxKEHHBIX IO MX TPAHC-BIUSHUIO.

OCHOBHBIE TEOPETUUYECKNE NIPECTABICHNS O MEXaHU3ME TPAHC-BIUSHUS.

32



27.
28.

29.

30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45,

46.

47.

OddekT nuc-BIusHUS.

[ToBeneHMEe KOMILIEKCHBIX COEMWHEHU B pactBope. [lepBuuHas ¥ BTOPUYHAS THMCCOIHMALIUU.
Crynenuatsie U 001I1e KOHCTAaHThI HECTOMKOCTH.

[TonoxkeHne  3MEMEHTOB B MEPUOJMYECKOM  CHUCTEME M HUX  CIOCOOHOCTH K
KOMILIEKCO0Opa30BaHUIo.

XecTkre u MATKUE KUCIIOTH M1 OCHOBaHMUSI.

XenaTHbIi 3P deKT.

PaBHOBecHs B pacTBOpax KOMILJIEKCHBIX COCIUHEHUMU.

YcnoBus, onpeAensonue HarnpaBieHne peakuil B pacCTBOPaX KOMITJIEKCHBIX COETUHEHUI.
TepMoauHaMuyeckasi yCTOMYUBOCTh KOMILIEKCOB U TPAHC-BIIHSIHHE.

[IpumeHeHne KOOPIUHAIIMOHHBIX COSTUHEHHM B aHATUTHUYECKON XUMUU.

OOmmasi XxapakTepUCTUKAa OPTaHUYECKUX peareHTOB. Mcropuueckue 3Tambl pa3BUTHS TCOPHH U
MIPAKTUKW IPUMEHEHUsI OPTaHUYECKUX PEareHTOB

[IpuMeHeHHE OPTraHMYECKUX PEareHTOB B KAYECTBCHHOM aHAIIM3E.

[Ipumenenne n30MpaTeabHBIX OPraHUYECKUX PEAreHTOB B KOJMYECTBEHHOM aHAJIU3e.
Opranuveckre peareHThI sl OCaKICHUS BelecTB. MacKUpOBaHUE U IECMAaCKHUPOBAHHE.
Knaccudukanus opranuueckux peareHToB. BbpiOOp © = 0COOEHHOCTM  HCHOJB30BaHUS
OpPraHUYECKUX PEarcHTOB B AHATMTUYCCKON XHMHUH.

Opranuveckuie peareHThl B rpaBUMETPUUYECKOM U TUTPUMETPUUECKOM aHAIN3aXx.

Opranuveckrie peareHThl B ONTHYCCKUX U JIEKTPOXMMHYECKUX METOaX aHAJI3a.

Opranuydeckuie peareHThl B XpoMaTorpaduu 1 HOHHOM OOMEHe.

DKCTpakius ¢ IPUMEHEHUEM OPTaHUYCCKUX PEarcHTOB.

Xenatel B 00b€MHOM aHanM3e, o0iue Bompockl. [IpuMeHeHne Apyrux aMUHOMOIMKApPOOHOBBIX
KHCJIOT B KQUECTBE KOMIUIEKCOOOPA3yIOIINX PEareHTOB B XUMHUECKOM aHAITU3e.

TutpoBanue crangaptHeiMu pactBopamu DJITA. KpuBble TUTpoBaHMS, KOHTPOJIb KOHEYHOU
TOYKH TUTPOBaHUs. MeTOo bl TUTpOBaHUs (IIPsIMOE, OOpaTHOE U Ip.).

Nuaukatopsl Ui  KOMIUIEKCOHOMETPHUYECKOTO THUTpoBaHUs. [loBblllIeHHE CEIeKTUBHOCTH
ompeaeneHus. VicxoHbIe pacTBOPBI U THTPAHTHI.

OO0pazen OuJlera K 3a4eTy M0 JUCHUILINHE
«KoMIieKkcHbIe coeIMHEHUS] H PeareHThl B AHAJTUTHYECKOH XUMHUI)

cDOpMEl MMPOBCACHUS 3a4CTa: CMCIIAHHAA — NUCbMCHHAA U YCTHAs.

Cesepo-Ocemunckuii 2ocydapcmeennulit ynusepcumem umenu Kocma Jlesanosuua Xemazyposa

3AYET
BUJIET Ne 1
1.  OcHoOBHBIE IOJIOKEHUST KOOPIMHAIIMOHHOM Teopuu A. BepHepa.
2.  PaBHOBecwHs B pacTBOpax KOMIUIEKCHBIX coequHeHH. KoHcTaHTa HECTOMKOCTH.
3. OpraHudveckue peareHThl B TPaBUMETPUICCKOM U TUTPUMETPHUCCKOM aHAIIN3aX.
3aB. kadenpoit o0I1eit 1 HEOPTraHUIECKON XUMHUH .. Cumeonnnu
JoueHT xadeapsl, K.X.H. O.B. Heénona

Munucmepcmeo nayku u gvicuiezo oopazoeanus P@®

Kagpeopa obweit u neopeanuueckoil xumuu.
Jucyunnuna «Komnnekcnvle coeOunenus u peazennol 6 AHATUMUYECKOU XUMUUY
Hanpaenenue mazucmpamypot 04.04.01 Xumusn
2 Kypc, 3 cemecmp
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OnennBaHnue OTBeTa CTYACHTA HA 3a9€Te

Xapakmepucmuka omeema

Ouenka

JlaH TOJIHBIM, pa3BEpPHYTHIM OTBET HA IIOCTABICHHBIA BOIPOC, IIOKa3aHa
COBOKYNHOCTb OCO3HaHHBIX 3HaHUIl 00 OOBEKTE, HPOSABISIOMIASACST B
CBOOOTHOM OIEPUPOBAHUM MOHATUSMH, YMEHUH BBIICIUTH CYIIECTBEHHbIC
U HECYLIECTBEHHBIE €ro IPU3HAK{, NPUYMHHO-CICICTBEHHBIC CBS3H.
3HaHne 00 00BEKTE AEMOHCTpHUPYETCS Ha (DOHE MOHUMAHHUS €ro B CUCTEME
JAHHOM HayKH M MEeXIMCUUIUIMHApHBIX cBsized. OTBeT Qopmynupyercs B
TEPMHUHAX HAYKH, U3JI0’KEH JIUTEPATYPHBIM SI3bIKOM, JIOTUYEH, JOKA3aTENEH,
JEMOHCTPHUPYET aBTOPCKYIO IMO3ULIUIO CTYICHTA.

3a4TeHo

JlaH TOJIHBIM, pa3BEpPHYTHIM OTBET HA ITOCTABJICHHBIM BOIIPOC, MOKA3aHO
YMEHHME BBIICINTH CYIIECTBEHHBIE M HECYILECTBEHHBIE IIPU3HAKH,
PUYMHHO-CJIEICTBEHHBIE CBSI3U. OTBET YETKO CTPYKTYPHUPOBAH, JOTHYEH,
U3JI0KEH B TepMUHaX HayKu. OJIHaKO JOMYIIEHbl HE3HAYUTEIbHbIE OIINOKH
WIM HEJIOYEThI, UCIIPABICHHBIE CTYJIEHTOM C IOMOIIBIO «HABOMISIIHAX
BOIIPOCOB IIPENOIaBATEISL.

3auyTeHo

Jan 1DoNHBIA, HO HEJOCTATOYHO IIOCJIENOBATEIbHBIA OTBET Ha
MIOCTABJIEHHBIH BOIIPOC, HO TMpPU ATOM I[I0OKA3aHO YMEHHE BbIICIUTH
CYILIECTBEHHBIE M HECYIIECTBEHHbIE MPU3HAKH U MPUUHMHHO-CIIEACTBEHHbIE
cBsa3u. OTBET JIOTMYEH M HU3JI0)KEH B TEpMUHAX Hayku. MoryT ObITh
JIOTIYIICHBI OIIMOKHU B OMPEEICHUH OCHOBHBIX MOHATUHN, KOTOPBIE CTYIEHT
3aTpyAHSIETCSl UCIIPAaBUTh CaMOCTOATENbHO. PeyeBoe odopmiienne tpedyer
MONPABOK, KOPPEKIIUH.

3auTeHo

JlaH HENmoJHBIA OTBET, JIOTMKA W MOCJIEIOBATEIBHOCTh U3JIOKEHUS UMEIOT
CyllecTBEHHble  HapymieHus. JlomymeHsl rpyOble  OmHMOKH  MpuU
ONpPEACTICHUN CYIIHOCTH PACKPBIBAEMbBIX TMOHSITUH, TEOPUH, SBJICHUM,
BCIICICTBUE  HEMOHUMAHMUSA  CTYJEHTOM  MX  CYUIECTBEHHBIX U
HECYILIECTBEHHBIX MPU3HAKOB M CBs3€il. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue pacKkpbITh KOHKPETHBIE MPOSBIEHUS OOOOIIEHHBIX 3HAHUN HE
MoKa3aHo. JlOMOJHUTENbHBIE W YTOUYHSIIOIIAE BOIMPOCHI MPENOIaBaTes He
MPUBOJAT K KOPPEKLUMHU OTBETA CTYAEHTAa HE TOJBKO Ha IOCTABJIECHHBIN
BOIIPOC, HO M HA JPYrHe BOMPOCHI TUCHUILIMHBI. PedeBoe odopmiieHne
TpeOyeT MoNpaBoOK, KOPPEKIIHH.

He 3aureno

IToxa3zatenu u KPUHTEPHUHA OLICHUBAHUS KOMIIeTEHIIMH Ha PA3JTUYHBIX 3Tanax ux

q)OpMI/IPOBaHI/Iﬂ, OIMHCAHHUEC KA OLICHUBAHUA

YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIM A

«MuHUMAJIBHBIA «MHUHAMAJILHBIH «Cpennnii ypoBeHb» «BbICOKMH ypPOBEHb»
YPOBEHb YPOBEHb» Ouenka Ouenka
He I0CTUTHYT» Ouenka «32a4YTEHO» «324TEHO»
Onenka «32YTEHO»

«HE 32aYTECHO»

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

copmuposatibl. copmuposatibi. copmuposatbi. chopmuposatibi.
3HaHuA oTcyTCTBYIOT, | ChopMupoBaHsI 3HaHuA oOmmpHbIe, | 3HAaHUA TBEPJBIE,
YyMEHHsI ¥ HaBBIKM He | 0a30BbIe CTPYKTYpPHI | CHCTEMHBIE. apryMeHTHPOBaHHBIE,
c(hOpMHUPOBaHBHI. 3HAHUH. YMmenus HOCSIT | BCECTOPOHHHUE.
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YMmenust parmMeHTapHBI
u HOCSIT
PEIpOLYyKTHUBHBIN
Xapakrep.
HeMoHCcTpUpyeTcs
HU3KUAN YPOBEHb
CaMOCTOSITETbHOCTH
MIPaKTHYECKOT0 HaBbIKA.

PEenpOIyKTUBHBII
xXapakrep,
MIPUMEHSIOTCS K
peILIeHUI0 TUIIOBBIX
3a1aHUM.
HemMoHcTpupyercs
JIOCTaTOYHBIM YPOBEHB
CaMOCTOSITEIHOCTH
YCTOMYMBOTO
MPaKTUYECKOTO
HaBBIKA.

YMmenus YCIEIIHO
MPUMEHSIOTCS K
PEIICHUIO KaK TUIOBBIX,
TaK U HECTaHAAPTHBIX
TBOPUYECKHUX 3aJlaHUM.
HeMoHcTpupyercs
BBICOKUH
YPOBEHBCAMOCTOATEIbH
oCTH, BBICOKAs
aJanTHBHOCTD
MIPAKTHUYECKOTO HAaBbIKA

OnucaHue KpuTepHeB OLEeHUBAHUSA

OOyuaromutics
JIeMOHCTPHPYET:

- CyIIeCTBEHHBIE TPOOEIHI
B 3HAaHWAX  y4eOHOro
Marepuaa;

- TOTTYCKatOTCS
NPUHIUITAAIBHBIE OIIHOKH
Impu OTBETC Ha OCHOBHLIC

BOIIPOCHI, OTCYTCTBYET
3HaHWEe ©W  TOHUMaHHE
OCHOBHBIX  IOHSATHH H
KaTerOpHi;

-HEMIOHHUMAHHUE CYIIHOCTH
JIOTIOTHUTEITBHBIX
BOIIPOCOB B pamkax
3aJIaHNM;

- OTCYTCTBHE  YMEHHUS

BBITIOJIHATh PAaKTUYCCKHUE
3aJlaHus,
MPEIyCMOTPEHHBIC
MPOrPaMMOM JUCIUILINHEI;
- OTCYTCTBHE TOTOBHOCTH
(cmocoOHOCTH) K
JUCKYCCHM W HHU3KYIO
CTEIICHb KOHTAKTHOCTH.

OOyuarommuiics
JEeMOHCTPHPYET:

- 3HAHUS
TEOPETUIECKOTO
MaTepHana;

- HENOJIHbIE OTBETHI Ha
OCHOBHBIE BOIIPOCHI,
OIIMOKM B  OTBETE,
HEI0CTaTOYHOE
[IOHUMaHHUE CYLIHOCTH
H3JaraeMbIX BOIPOCOB;
- HEyBEpeHHBIE |
HETOYHbIE OTBETHl Ha
JOTIOJTHUTEIIbHBIE
BOTIPOCHI;

- HEIOCTaTOYHOE
BJIAJICHUE JINTEPATYPOH,
PEKOMEHIOBaHHOM
IpOrpaMMoit
JUCLUIUIMHB;

- ymeHue 0e3 TpyOBIX
omrboK pemarb
MPAaKTUYECKUE 3aJaHUs,
KOTOpbIE cienyeT
BBITIOJIHUTD.

OO0yyarorumiics
JIEMOHCTPHPYET:

- 3HaHWE U TIOHHUMAaHUE
OCHOBHBIX  BOIPOCOB
KOHTPOJIUPYEMOTO
o0bemMa TPOrpaMMHOTO
MaTepHana;

- TBepable  3HAHHA
TEOPETHUUECKOTO
Marepuaia.
-CIIOCOOHOCTh
YCTaHaBIIMBATh "
OOBSACHSTH CBSI3b
NPakTUKd W TEOPHH,
BBISIBIISITH
MPOTHBOPEYHS,
MPOOIIEMBI "
TEHJICHIIUU Pa3BUTHUS;

- MIPaBUJILHBIC u
KOHKPETHBIE, oe3
rpyOBIX omuooK,
OTBETHI Ha
MOCTaBJICHHBIC
BOMPOCHI;

- yMEHHE  peliarh
MPaKTUYCCKUE 3aIaHus,
KOTOpBIC crenyer
BBITIOJTHUTD;

- BJaJIEHUE OCHOBHOM
JIUTEPATYPOH,
PEKOMEHTOBAHHOM
IporpamMmon
JUCITUILTUHBL;

- HaJIM4Yre COOCTBEHHOM
000CHOBaHHOM
MO3UIUH 1o
00cy)1aeMbIM
BOIIPOCAM.

Bo3moxxHbI
HE3HAYHUTEIHHBIE
OTOBOPKH "
HETOYHOCTH B

PACKpBITHH OTAEIbHBIX
MOJIOKEHUN BOIPOCOB,

OO0yyarormiics
JEMOHCTPHPYET:

- rirybokue,
BCECTOPOHHUE "
apryMEHTHUPOBAHHBIE
3HaHUS TPOTPAMMHOTO
Mmarepuana;

- MOJHOE TOHHMaHHE
CYLTHOCTH 1
B3aMOCBSI3U
paccMaTpuBaEMBbIX

MPOLECCOB U SIBJICHUM,
TOYHOE 3HAaHHUE
OCHOBHBEIX TIOHATHH B
paMKax 00CYXKIaeMbIX
3aJIaHUM;

- CIIOCOOHOCTD
yCTaHABIIUBATh U
00BACHATH CBS3b
MPAKTUKHU U TEOPHH,

- JIOTUYECKHU
IOCJIeIOBATEIIbHEIE,
coJlepKaTeNbHbIe,
KOHKPETHBIE H
HCUYEPITHIBAIOIIIHE
OTBETHI Ha BCE 3aJaHus,
a TaKKe
JIOIIOJIHUTEIILHBIE
BOITPOCHI 3K3aMEHATOPA;
- yMEHHE  pemaTh
MPaKTHYECKUE 3aTaHUS;
- CcBO0OOIHOE
HCII0JIb30BaHHC B
OTBETax Ha BOIPOCHI
MaTepHaIoB
PEKOMEHIOBAaHHOU
OCHOBHOH H
JIOTIOJTHUTEIILHOMN
JTUTEPATYPHL.
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MIPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETaX.

»ow

10.

11.

12.
13.

14.

9. YueOHo-MeTOAMYeCKOEe M HH(OPMALIMOHHOE 00ecnedeHne TUCIUIIUHbI

Jlutepartypa

@) OCHOGHaA Tumepamypa:

Opranndeckue peareHThl B HeopranudeckoM aHanuze / 3.Xomnwioexep, JI.Jusum, M. Kpan, JI.
[Myxa, ®. Bnauui; nep. ¢ yenickoro 3.3. Beicoukoro. — M.: Mup, 1979. — 752 c.

KommuiekcHble coequHEeHHs] B aHATUTHUECKOM XuMuu. Teopus W NIpakTHKa MNPUMEHEHUS.
ITepeBon c HeM. O.M. Ilerpyxuna. — M.: Mup, 1975. — 436 c.

Bbyprep K. Opranndeckue peareHThl B HEOpraHudeckom aHanuse. — M.: Mup, 1975. — 272 c.
Kopeaman M.M. Opranudeckue peareHTbl B HeOpraHmdeckoMm aHaiuze: CrpaBoyHMK. — M.:
Xumus, 1980. — 448 c.

Heypnaunna, JI.K. ®u3uko-XUMHUYECKUE OCHOBBI IPUMEHEHUS KOOPAMHALMOHHBIX COCIUHEHUN:
yuebHoe nocobue / JI.K. Heynaunna, H.B. Jlakuza; Ypansckuii deaepanbHblii YHUBEPCUTET HM.
neporo Ilpesunenra Poccum b. H. Enmpnmna. — ExatepunOypr: M3marenbcTBO YpaabCKOTo
yHuBepcurera, 2014. — 125 c. : wn., Tabn., cxem. — Pexxum Jgoctyma: mo MOAMMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=275816

Kucenes, FO.M. XuMus KOOpOWHAIIMOHHBIX COCIWHEHUH: YYEOHHMK W MPAKTUKYyM IS
OakanmaBpuata u maructpatypsl / KO.M. KuceneB. — Mocksa: M3narensctBo FOpaiit, 2016. —
657 c. — (bakanaBp u maructp. Akanemudeckuii kypc). — ISBN 978-5-9916-4164-7. — Tekcr:
anexktpouHbii / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/393369

Kucenes, FO.M. Xumus KoopJUHAIIMOHHBIX coequHeHMH B 2 4. YacTp 1: yueOHHUK U MPAKTUKYM
st By3oB / FO.M. KuceneB. — Mocksa: M3narensctBo FOpaiit, 2020. — 439 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-02960-4. — Tekcr: snextponHssiit // DbC FOpaiit [caiiT]. —
URL:https://urait.ru/bcode/451948

Kucenes, FO.M. XuMus KOOpAUHAIIMOHHBIX COeAMHEHU B 2 4. YacTh 2: y4eOHUK U MPAKTUKYM
s By3oB / FO.M. KuceneB. — Mocksa: UznmarensctBo FOpaiit, 2020. — 229 c. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-02962-8. — Tekcr: snextponssiii // DbC FOpaiit [caiiT]. —
URL:https://urait.ru/bcode/451949

Heynaunna, JI.K. XuMusi KOOpJMHAIMOHHBIX COCAMHEHHIl: ydeOHOe mocobue s By30B /
JL.K. Heynauuna, H.B. Jlakuza. — Mocksa: M3natensctBo HOpaiit, 2020. — 123 c. — (Bsiciiee
oOpaszoBanue). — ISBN 978-5-534-10882-8. — Tekcr: anextponssiii // DbC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/454725

0) oonoinHumenvHan 1umepamypa

Makponukinueckne coeauHeHusT B aHanuthdeckod xummu /  FHO.A. 3omotoB, A.A.
®opmanosckuil, .B. IInetnes u ap. — M.: Hayka, 1993. — 320 c.

Cxonenko B.B., [wuBamze A.lO., Caspanckuii JIL.U., 'aproBckuit A.Jl. KoopaunarmonHnas
xumus. - M.: UKL «Akagemknauray, 2007. - 487 c.

Kyxymkun FO.H. Xumust koopauHanmoHHbIX coelMHEeHn. - M.: Beicmas mkouna, 1985. - 455 c.
Koctpomuna H.A. Xumus koopauHanmonubix coeaunenuil. /H.A. Kocrtpomuna, B.H. Kymok,
H.A. Ckopuk. - M.: Beiciias mxkoua, 1990. - 432 c.

Heoprannueckas xumus. B 3 T. Yuebnuk g By3oB. T. 3. XuMHs NepexoaHbIX 3JIE€MEHTOB.
/Pen. FO.J1. TpetbsikoB. — M.: Akagemus, 2001. - 400 c.

8) cospemennble npogheccuonanbHole 6a3vl OAHHBIX, UH(OPMAYUOHHDIE CHPAGOYHDIE
cucmembul, IN1eKMPOHHbBIE 00pA306amenbHbvle pecypcobl
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https://urait.ru/bcode/454725

ObecnieueH J0CTyH K COBPEMEHHBIM MPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM

CIIPaBOYHBIM U TTOMCKOBBIM CHUCTeMaM (TpelyeTcs peructpanus B oudiamoreke COI'Y):

1. Dnexrponnas 6ubmmoreka auccepranuu u apropedeparos PI'b (OB PI'b) (https://dvs.rsl.ru).
2. DBC «YuuBepcurerckas oudnmoreka online» (https://biblioclub.ru).
3. DBC «Hayunas snekrponnas 6uodaroreka eLibrary.ruy (http://elibrary.ru.)
4. VYwuusepcanbHas 0a3 manubix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. DBC «KoncynbranT cryaeHTay. http://www.studentlibrary.ru
6. OBC «IOpaiiT» - oOpa3oBarenbHas cCpela, BKIIOYAIOIIAS BUPTYaJIbHBIM YWUTAJIBHBIA 3all
y4eOHUKOB U YI€OHBIX ITOCOOMIT OT aBTOPOB M3 BEAYIINX BY30B Poccuu 1Mo BceM HampaBlICHUSM
u cnennanpHOoCcTsIM (WWW.biblio-online.ru)
7. UudopmannonHo-npasosoii nopran «["apant» (http://www.garant.ru/).
8. CmpaBounas npaBoBas cuctema Koncynerant [Tnroc (http://www.consultant.ru/).
CocTaB JMIIEH3HOHHOTO W CBOOOHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOI0
o0ecrneyeHusi, B TOM YHCJIe 0Te4eCTBEHHOr0 POU3BOICTBA
Ne HaumeHoBaHue Ne noroBopa (iuneH3ust) Crtpana
n/n MPOU3BOIUTEIH
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
2 Windows 10 Pro for Workstations | Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
12 Cucrema TecTUpOBaHHUS Sunrav Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynraryaus P.T.(0eccpouno)
[Iporpammuoe obecrieuenue 1C: | Ne C/1/108 ot 29.08.2017 . Poccus
13 [pennpusitue. Byxrantepckuii (MakcumyM-codT) 6eccpouHO
" | Yuer. TunoBas xordurypamnus 8
cereBasi BepeHs
Cucrema xomnbrorepHoit Bepctku | Jlunensust FSF/Debian (CBoboaHoe
14. | MikTex MporpaMMHOe 00ecIIeueHue)
(6eccpouHo)
15. | Kasperksy Endpoint Security J022.01.2024 1. Poccus

37


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/

[IporpammHuoe obecrieuenue aiast | CBobomHOE IPOrpaMMHOE CIIA
16. | peOaKTUPOBaHUS XUMUYECKUX obecneuenue(6eccpoOUHO)
dopmyan Isis Draw
Cucrema moucka TeKCTOBBIX Ne 6262 o1 09.01.2023 1. Poccus
17. | 3auMcTBOBaHUI « AHTHUILIATHAT. (metictBuTenen 1o 31.12.20231.) ¢
BVY3» OAO «Antu-Ilnaruaty
[Mporpammuoe obecneuenue 1C: | NeKII /108 ot 29.08.2017 . ¢ OO0 Poccus
18. | Ipeanpustue 8.3 Yupasnenue «Maxkcumym»(6eccpodHoO)
TOProBJIeH
[Iporpammuoe obecnieuenue 1C: NeCI./ Ne126., 01.07.2020 . Poccus
19. | 3aprmiara u kaapsl roc. «MAKCUMYM-CODT» GeccpodHO
yapexaeHus 8
20 IIporpammuoe obecnieuenne 1C: NeCJ1/76 01.03.2017 r. Poccus
' | OromKeT «MakcuMyM-cod1» (6eccpouHo)
ABTOMAaTH3UpPOBAHHAS CHCTEMA CBHUETENBCTBO O FOCYAApPCTBEHHOM cory
21 «Ynpasnenue —Jlekanat BPC» perucTpanuu nporpammsl st 9BM
' Ne2015611830 ot 06.02.2015 1.
(6eccpouHo)
[Iporpamma nns OBM «bank Pa3pa6orka COI'Y CBuueTenscTBO 0 cory
BOTIPOCOB IS KOHTPOJISI 3HAHUID» | TOCYIapCTBEHHOM PeTuCTpaliuu
22. nporpammsl it DBM
Ne2015611829 ot 06.02.2015 1.
(6eccpodHo)
IInaner Ne8867, or 09.01.2023 1. Poccus
23. (09.01.2023 1. 10 31.12.2023 1.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021 r. UII Poccus
24, U,A. CepreeBuu
Tex. moj. 07.04.2022 r.
25. | «"anaktuka» ot 14.03.2022 r. (mpumMepHast 1aTa) Poccus
DIRECTUM RX - Cucrema | OOO I'amaktuka UT moroop Ne Poccus
0@, | 27MEKTPOHHOTO 120320/11/A ot 14.03.2022 1.
JIOKyMEHT0000poTa (npumepHast fata)
Yenyru cBs3u (goctyn k cetr | OOO Ankom Ne AL-0044 ot Poccus
27. WHTEPHET) 01.02.2022 r.-31.12.2022 r.
08 MOODLE BecrmaTtroe poccuiickoe CILIA (6ecrutatHOE
) POCCHICKOE)
«l"anmakTtuka PY3» JluneHsust Geccpovnast Poccus
29. Tex. conpoBoxenue ot 14.03.2022
T.
Jlnanelii kaOWHET adUTYypHEHTa Jluniensust GeccpoyHas Poccus
30. Tex. conpoBoxaenue ot 14.03.2022
r.
JInanenii kaOuHeT JInnensus Geccpoynas Poccus
31. | cryneHTa/coTpyIHHUKA Tex. conposoxaenue ot 14.03.2022
T.
OnexkTpoHHas OubIMoTeKa https://dvs.rsl.ru Poccus
32. | auccepraiyu u aBTopedepaTon Tpebyetcs peructpaums B
PI'b (BB PI'b) 6ubanorexke COI'Y
OBC «YHuBepcuTeTCKas https://biblioclub.ru Poccust
33 oubmmorexka ONLINE» Tpebyercs perucrpanus B
' 6ubanorexe COI'Y
34.| OBC «Hayunas onexrponnas | http://elibrary.ru. Poccus
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oubanoreka eLibrary.ru» TpebyeTcs peructpanus B
oudmmorexe COI'Y

VuuBepcanbHas 6a3a JaHHBIX https://dlib.eastview.com CIOA
35. | East View

OBC «KoHCynbTaHT CTyJeHTa» http://www.studentlibrary.ru Poccus

CryneHdeckasi 2J€KTpOHHAS Tpebyercs peructpanus B

OmbmoTeKa 0 MEAUIMHCKOMY B | Gubanorexke COI'Y
36. | dhapmarieBTHIECKOMY

00pa3oBaHHIO, a TAKXKE TI0

€CTECTBEHHBIM U TOYHBIM HayKaM

B IEJIOM.

OBC «IOpaiity - www.biblio-online.ru Poccus

obOpasoBarenbHas cpena, Tpebyercs peructpanus B

BKIIIOYAIOIIAs BUPTYaJIbHBIN 6ubanorexe COI'Y

YUTAIBHBINA 3271 YY€OHUKOB H
37. y4eOHBIX TOCOOUH OT aBTOPOB U3

BeAyIIUX By30B Poccuu 1o Bcem

HaIlipaBJCHUAM U

CIeLMaJIbLHOCTSIM
38. KO3II (momen Ha stHAEKCE) OecruiaTHOE Poccus
39. | Pycl'apx OecrutaTHOE Poccust
40. ViPNet Poccus

2) peKomenoyemule UHmepHem - aopeca:

www.xumuk.ru/encyklopedia/271.html
www.chem.msu.su/rus/jvho/2002-4/8.pdf

Anpanutnyeckas XUMUS B Poccun [D1eKTpOHHBIH pecypc]. — Pexxum
nocryna: http://www.rusanalytchem.org/default.aspx;
Kuurm 1o aHaIMTHYECKOM  XMMHH  [DiaexkTpoHHBIi  pecypcl. — PexwmMm  mocryma:

http://hemsintez24.ru/analiticheskaya-himiya.

http://www.fptl.ru/Chem block.html — paznuutbie yueOHO-MeTOAMUECKUE MATEPUAITBI ITO XUMHH.
http://chemistry-chemists.com/Uchebniki.html - y4eOHukH, mpakTHKyMbl M CHPAaBOYHHUKH IO
XHMUH.

10. MaTepl/laHbHO'TeXHI/I‘IeCKOC OCHAIICHHUEC JUCIUITINHBI

[TpoBeneHne MUCHUILUIMHBI 00ECIIEYeHO BCEM HEOOXOIMMBIM: JTAOOPaTOpPHBIM 000pY/IOBaHHUEM,

an6opaMH, MarcepurajiaMu, OICPAaTUBHBIM JOCTYIIOM K COBPCMCHHBIM HpO(I)CCCI/IOHaHBHBIM 0a3zam
JaHHBbIX, I/IH(i)OpMaHI/IOHHI)IM CIIpaBOYHBIM 1 ITIOMCKOBBIM CUCTEMAM.

yHI/IBCpCI/ITCT o0ecnieuynBaeT BO3MOXKHOCTh CB060,Z[HOFO HCIIOJIb30BAHUA  KOMIIBIOTCPHBIX

TexXHoJoruil. Bce KOMIBIOTEpHBIE KIIAcChl YHUBEpPCUTETa OOBEAMHEHBI B JIOKAIBHYIO CETh, CO BCEX
yueOHBIX KOMITbIOTEPOB UMEETCs BbIX0/ B IHTEepHeT.

ObecnieunBaeTcs J0cTyNn K HHGOPMAIIMOHHBIM pecypcaM, K 0a3aM JTaHHBIX, B UNTAIbHBIX 3a1axX K

CIPAaBOYHOW M HAYYHOW JMTEpaType, K MEPHOANYCCKUM H3JIAHHSIM B COOTBETCTBHUH C HAIlpaBJICHUEM
IIOATOTOBKMH. KOMHBIOTepI)I OCHAIIICHBI HeO6XO)II/IMI)IM KOMIIJICKTOM JIMOCH3UOHHOT'O HpOTpaMMHOFO
oOecrieueHusl.
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CBeeHHs1 0 HAJIMYNH 000PYI0BAHHBIX Y4eOHBIX KAOMHETOB, B TOM YHCJIe IPUCIIOCOOJIEHHBIX ISl
HCMOJIb30BAHNS] HHBAJIMIAMHU U JTUI[AMH € OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

YueOHble ayIUTOPHH VISl IPOBeIeHU 3aHATHH JeKIMOHHOT0 THIIA:
MpenoaBaTeNIbCKU CTOJ, CTYJI, CTOJIBI U CTYJIbS AJIsl 00y4aroIuXcsl, KilacCHas 10CKa.

O0opynoBanue: IlepcoHalbHBI KOMIIBIOTEP B KOMIUIEKTE C IMPOrPaMMHBIM 0OecreueHueM,
BBIXOJIOM B Ce€Thb VHTEpHET M JOCTYNOM B AJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CPELy
COTI'Y. IIpoekrop Epson EB-735Fi - koMIIIeKT MOCTaBKH (KPEIUICHUE VIS IPOSKTOPA, IIHYP MUTAHUS) —
lmr. Hoyr6yk OO0 "AUCUDJITEXHO" — 1.

IMporpammuoe ob6ecneuenme: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cuctema kommbioteproii Bepctkun  MikTex, Kasperksy Endpoint
Security, IIporpamMHoe obecriedeHue ajsi peAakTupoBanusi xumuueckux (opmy:n Isis Draw, Cucrema
MOKCKA TEKCTOBBIX 3aMMCTBOBaHUN «AHTuIuiaruatr.BY3y, [Iporpamma mis 9BM «bank BornpocoB asis
KoHTpoJs 3Hauui», VSDESK, Yenyru cBssu (moctyn k cetu uarepuer), MOODLE, JIluunelii kabuHeT
cryaenta/corpyanuka, KOIT (momen Ha siuaekce), Pyclapa, ViPNet.

JlaGopaTtopusi aHAIUTHYECKOH XMMHMM M (PHU3UKO-XMMHYECKMX MeTOJ0B aHAJIM3a s
[IPOBEJCHUS 3aHATHM CEMHHApCKOrO THUIA, JIAOOPATOPHBIX 3aHATUH, KypCOBOIO NPOEKTUPOBAHUS
(BBIIOJIHEHUSI KYPCOBBIX paboT), TpPYNNOBBIX M HWHAMBUAYAIbHBIX KOHCYJbTAaLMH, a Takxke
CaMOCTOSITENTLHON PabOThI O0YYarOIIUXCs: IMPENoJaBaTeIbCKUN CTOMN, CTYJ, JTAOOpaTOpPHBIE CTOJBI |
CTYJIbs JU1s 00yYaroIuXcs, KJaccHas J1ocKa.

OOopynoBanme: MyJIbTUMEIUIHBIA KOMIUIEKC (IPOEKTOp, 3KpaH, KOMIIBIOTEp, KOJIOHKH) C
IPOrpaMMHBIM  OOECIIEYeHHEM, BBIXOJIOM B ceTb LHTepHeT M JOCTYIOM B  3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyo cpexy COI'Y.

IIporpammuoe obecneuenme: Windows 7 Professional; Office Standard 2016; Cuctema
kommnbioTepHoit BepcTku MikTex; Kasperksy Endpoint Security; Cucrema tectupoBanus Sunrav WEB
Class; IIporpammHoe obecrieueHue JUisl pelakTUpoBaHMs Xumuuyeckux ¢opmyn Isis Draw; Cucrema
MOKMCKAa TEKCTOBBIX 3aMMCTBOBaHUM «AHTHIIIarnat.BY3y; Ilporpamma mist O9BM «bank Bompocos s
koHTpoJs 3HaHui»; VSDESK; Yeayru cBsasu (noctyn k cetu unrepHer); MOODLE; Jlnynblil kaOuHeT
CTYJICHTa/COTPY/IHUKA.

JlaGopaTtopnoe oGopynoBanme: pH-merp-mumummBonstMerp  PH-150MU  — 2 mr
AxBamuctiwisatop JI3-25- 1 mr. bans BomsHas ayxmectHas UT-4302E ULAB- 1 mr. Bech
ananmutuueckre SHINKO HT 84RCE ¢ nosepkoit — lmt. Becst EK6000i- 1 mt. Bechl mabopatopHbie
CAS MW-120 - 1 mr. Becsr maboparopusie snekrpornHsie BMS5101- 1 mT. YuebHO-mabopaTopHbIit
komruiekce "®usndeckas u koutongHas xumus'- 1 mwrt. @oromerp KOK-3-01-1 mr. Hlkad cymmmbHbI
(8011, kamepa u3 Hepxk.cTany, Auana3oH 50-200 C)- 1 mr. Hentpudyra Tagler HactonbHas naboparopHast
meaunuHckas mo TY — mt. Becol anekrponnsie MW-300 r-1 mt. Monomep U-510 (ctanmapTHBIHN)-2mT.
Konnmykromep Dxcmept 002-2-6H- 1 mt. HarpeBarensnas rumrta ES-H3040-1 mr. [leus mydenbnas
aJIeKTpOKaMepHasi 3yOoTexHudeckas ais HarpeBa jutTeHbix ¢gopm OKIIC-10- 1 mr. IMonspumerp
kpyroBoii CM-3-1 mr. Pedpakromerp WNP®D-454b2M ¢ moxacBeTkoil ®  Aom. mIKamoi-1  mT.
Cnekrpodoromerp I13-5300BU- 1 mr. Memanka marHuTHas ¢ mogorpeBoMm I1D 6110- 2 mT.
Konaykromerp MAPK-603/1 — 1 .

JlabopaTtopusi ®HU3MKO-XUMHYECKHX METOAOB aHAJM3a Ui IPOBEIEHUS HAy4dHO-
HCCIIEIOBATENbCKOMN paboThl, KypCOBOTO MPOEKTUPOBAHMS, BBITTOJTHEHHSI BBIITYCKHBIX
KBaJIM(HUKAIIMOHHBIX padOoT, TPYNIOBBIX M MHIUBHYaJbHBIX KOHCYJIbTALMI: MpenoJaBaTeIbCKHil CToI,
CTYJ1, Ta00PATOPHBIE CTOJIBI U CTYJIbS JUIsl 00yYaromuXcsl.

O0opynoBanue: IlepcoHalbHBI KOMIIBIOTEP B KOMIUIEKTE C IMPOrpaMMHBIM 0OecreueHueM,
BBIXOJIOM B Cce€Thb VHTEpHET M JOCTYNOM B AJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENbHYIO CpELy
COI'Y -2 wr.

IMporpammuoe ob6ecneuenme: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanust Sunrav WEB Class, Cucrema xommbrotepHoit Bepctkn  MikTex, Kasperksy Endpoint
Security, IIporpamMHoe obecriedeHue ajsi peAakTupoBanuss xuMudeckux (opmy:n Isis Draw, Cucrema
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MOWCKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTuIUiaruat.BY3y, [Iporpamma miist 9BM «bank BompocoB st
KoHTpons 3HaHui», VSDESK, Yenyru csasu (moctyn k cetu unrepuer), MOODLE, JIluunblii kabuHeT
cryaenta/corpyanuka, KOIT (momen Ha siugekce), Pyclapa, ViPNet.

JlabopaTopHoe obopyroBanme: [IpuTouHO-BBITSKHAs yCTaHOBKA (30HT U3 OLIMHKOBAHHOM CTaIu
2000*600*400-2 cromna). Amnammsarop "®mroopar -02-2M"- 1 mT. ATOMHO-AOCOpPOIIMOHHBIN
cnekrpomerp MI'A-1000 ¢ aBTocemmuepom- 1 mt. @oromerp KOK-3-01- 1 wt. [Tnamennstit potomerp
®ITA-2-01 30M3- 1 mt. Criekrodoromerp [19-5400YD- 1 mr. Memanka MarHuTHas ¢ mojgorpesom 19
6110- 2 .

JlaGopaTopusi XMMUM OKPY KAKOLIEN cpeabl M IKOJOTHYECKOH 0e30I1aCHOCTH /Uil TPOBEICHUS
3aHATHUH CEMHMHApCKOrO THUIMA, JIA0OPATOPHBIX 3aHATHH, KypCOBOTO MPOSKTHPOBAHUS (BBIMOIHEHUS
KYPCOBBIX Pa0oT), IPYNIOBBIX U MHAWBUIYAbHBIX KOHCYJIbTALUN, a TaKXKe CaMOCTOSTENIbHONH pabOThI
o0y4JaroImuxcs: MPEenoAaBaTeIbCKU CTOJ, CTYJ, CTOJBI M CTYJbs JUIA OOYyYaroIuxcs, J1a0opaTopHbIe
CTOJIbI, KJIACCHAS JIOCKA.

OOopynoBanmue: MyJIbTUMEIUIHBIA KOMIUIEKC (IPOEKTOp, 3KpaH, KOMIIBIOTED, KOJIOHKH) C
MPOrpaMMHBIM ~ OOeclieueHHeM, BBIXOAOM B ceTh VIHTepHET U JOCTyIOM B JJIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyo cpexy COI'Y.

I[Iporpammuoe oGecneuenme: Windows 7 Professional; Office Standard 2016; Cucrema
kommnbioTepHoi BepcTtku MikTex; Kasperksy Endpoint Security; Cucrema tectupoBanus Sunrav WEB
Class; IIporpammHoe obecrieueHue ansi penakTupoBaHus xumudeckux (opmyn Isis Draw; Cucrema
MIOMCKAa TEKCTOBBIX 3aMMCTBOBaHUM «AHTHIIaruat.BY3»; Ilporpamma s OBM «bank Bonmpocos aiis
koHTpous 3HaHui»; VSDESK; Yemyru cBssu (moctyn k cetu untepHet); MOODLE; Jluuynbiii kabuHeT
CTYICHTA/COTPYIHHKA.

JlabopaTopnoe o6opynoBanue: lllkad cymmnpasiii SNOL 67/350 LN — 1 mt. Monomep M-510
(cranpapthbiif)- 1 wr. Konnykromerp nopratuBHbli OHAUS ST300C-1 wmr. Pedpakromerp NPO-
454b2M c¢ noxcBetko u gom.aikanoi-1 mr. pH-merp 150 MU- 1 mr. Memanka MarHuTHas c
nonorpesom 110 6110- 2 mmr. bans Bomsnas naByxmectHas UT-4302E ULAB-1 mr. YyeOHo-
nabopatopHblil KoMmIuieke "Jkojorudeckuii MoHuTopuHr'-1 mr. Konaykromerp nopratuBueiii OHAUS
ST300C- 1 mr. HarpeBarensHast mmra ES-H3040-1 mt. pH-merp 150 MU-1 mr. Becsr mabopatopHbie
npeuusuonssie ET-3001I1 ¢ noBepkoii-1 mr.

KomnbioTepHblii KkJjacc JIsi NPOBeJdeHUs] TeKyIIero KOHTPOJsi M INPOMEKYTOYHOI
aTTeCcTalllHU, 2 TAK/Ke CAMOCTOATEILHOIH PadoThl 00y4aAKOIIMXCH:
IIPEToIaBaTeNIbCKUM CTOM, CTYJI, CTOJIBI M CTYJIbS JUIsl 00yYarOLINXCs, KJIACCHAs JOCKa.

O6opynoBanue: KoMIbloTepbl Uii KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE C MPOTPAMMHBIM
obecriedyeHneM, BBIXOJAOM B ceTb VIHTEpHET M JOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBatensHyto cpexy COI'Y. WnatepaktuBHas mocka 78 (1702070/15112/11344/2+ ), WCTOUHHMKH
OecniepeboiiHoro muranus Ippon, kommyTtatop s kinacca D-Link DGS-10240, mpoektop Beno MX503.

IMporpammuoe obGecneuenme: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommbiotepHoit Bepctku MikTex, Kasperksy Endpoint
Security, IIporpamMHoe obecriedeHue aasi peAakTupoBanus xuMudeckux (opmy:n Isis Draw, Cucrema
IIOMCKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIarnat.BY3», Ilporpamma mist O9BM «baHk BOIpocoB i
KoHTpoJs 3HaHui», VSDESK, Venyru csasu (noctyn k cetu unrepuer), MOODLE, JIluunblii kabuHeT
cryaenta/corpyanuka, KOIT (momen Ha suaekce), Pyclapa, ViPNet.

BubauoTexka, B TOM YHCJIe YUTATbHBIN 3271 CTOJIBI U CTYJbSI 7151 00y4aroIIUXCst; KOMITBIOTEPHI
B KOMIUJIEKTE C IPOrpaMMHBIM 0OecrieueHHeM, BBIXOJIOM B ceTh MHTEpHET U TOCTYNOM B 3JEKTPOHHYIO
nH(popManmoHHo-00pazoBaTenpHy0 cpenxy COI'Y.

IMporpammuoe obGecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cuctema xommbioteproii Bepctku  MikTex, Kasperksy Endpoint
Security, IIporpamMHoe obecriedeHue aisi peaakTupoBaHusi xuMudeckux (opmyn Isis Draw, Cucrema
MOMCKA TEKCTOBBIX 3aMMCTBOBaHUN «AHTUIUIaruat.BY3», Ilporpamma mist 9BM «bank BompocoB st
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koHTpous 3HaHui», VSDESK, Yenyru cBs3u (moctyn k cetu uaTepHer), MOODLE, Jlnunbiii kabuHeT
cryneHta/corpyanuka, KOIT (nomen Ha suaekce), Pycl'apa, ViPNet.

ObC «YuuBepcuterckas oubdimmoreka ONLINE» https://biblioclub.ru

OBC «KoncynbTant cTyaenTta» http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

DnexkrponHas oubanoreka auccepranuu u aBropedeparos PI'B(DB/] PI'B) https://dvs.rsl.ru
ObC «HayuHnas anekrponnas oubnauoreka eLibrary.ruy»_http://elibrary.ru.
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