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Pabouas mnporpamma cocraBieHa B cOOTBeTCTBHUM ¢ DegepanbHbIM T'OCYIaPCTBEHHBIM
oOpa3oBaresibHbIM cTaHAapToM 1o HarpaieHuto 04.04.01 Xumus, nporpamma «AHaTUTHYECKAS
XUMUS», YTBEPKICHHBIM NpuKa3oM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanuu
or 13.07.2017 r. Ne 655, y4eOHBIM TUTAHOM IMOATOTOBKM MarucTpa mo Hampasieauio 04.04.01
Xumus, nporpamMma «AHaJIUTHYECKass XUMHS», YTBEPKICHHBIM ydeHbIM coBetoM PI'BOY BO
«COI'Y» (mporokois Ne 13 ot 31.05.2022 1.).

CocraBuTelnb: TONEHT Kadeapsl 00IIel 1 HEOPraHUYECKOW XxumMun, K.x.H. Heénosa O.B.

Pabouas mnporpamma oOcyxkiaeHa M yTBepiieHa Ha 3acenadnd Kadenpbl obuEd u
HeOpraHu4yecKol XxumMum (nporokoa Ne@/21-22 ot «08» anpensg 2022 r.)

" . % : I
3aBeayrolUil Kadeapoi é/ Cumeonuau JI. J1.

OnofpeHa coBeToM (akyabTeTa XUMHH, OHOIOrUH 0 OMOTEXHOIOIMH
(nmporoxos Ne 6/21-22 ot «25» anpens 2022 r.)
[Ipencenatens cosera pakyisrera 4 e Aracsa ©. A.

Pabouas npoepamma Oucyuniunvl npuHsma 6 cocmage OCHOBHOU NPOPecCUOHANbHOL
00paz08amenvbHol NPOSPaAMMbL peuteruem yuyeno2o cosema Ilpomokon Ne 13 om 31.05.2022 2.




1. CrpykTrypa 1 0011asi TPY10€MKOCTb TUCHHUILNINHBI

OGH_IaSI TPYAOCMKOCTb AU CHHUIIIIMHBI «KoMImiekcHbIe COCAMHCHUA U pPCarCHTbl B
aHAJIMTUYECKON XMMHH) COCTaBIISAET 3 3aUeTHEIC CAMHUIIBI — 108 4.

Ounas popma oOyueHus 3aounas popma oOydeHUs

Kypc 2 -
Cemectp 3 -
Jlexmn 18 -
IIpakTrueckuie (CeMHUHAPCKUE) 3aHATHS 18 -
JlaGopaTopHsie 3aHATHS - -
Koncynpramuu - -
HTOro ayIuTOpHBIX 3aHITHI 36 -
CaMocTosTeNbHas paboTa 72 -
Kypcosas pabora - -
DopmMa KOHTPOJIS

DK3aMeH - -
3auer 3a4eT -
O011ee KOJIMYECTBO YACOB 108 -

2. llestn ocBOEHHS TUCITUILITHHBI

B cootBercTtBUN ¢ PeneparabHbIM TOCY1apCTBEHHBIM OOPa30BaTENbHBIM CTaHAAPTOM IIO
HanpasyieHuto noarotoBku 04.04.01 Xumwus, nporpamMma «AHaTIUTHYECKass XUMUS», U YPOBHIO
BbICLIET0 00pa30BaHUsl MarucTpaTypa, yIBep)KIeHHOMY IpUKa3oM MuHHcTEpcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®eneparuu ot 13.07.2017 1. Ne 655, menb0 OCBOEHUS UCIUTUIAHBI
«KomMmrmuiekcHble COeIMHEHUS U peareHThl B aHATUTUYECKONH XUMHMY SIBIII€TCS YIIIyOJeHUe 3HaHUH
CTYJEHTOB IO M3YYEHHIO COCTaBa, CTPYKTYPHl, PU3NKO-XMMHUECKUX CBOMCTB KOOPIMHAIMOHHBIX
COEIMHEHUI U OPraHNYECKHUX PEareHTOB U UX IPUMEHEHHUS B aHAJTUTUYECKON XUMUH.

W3ydyeHne JaHHOW JUCHUIUIMHBI CIY>)KUT TOATOTOBKOW  CTyleHTa K Oyaymien
npoeCCUOHATBHON JIESTENBHOCTH B 00ACTAX — HAyYHO-MCCIEI0BATENbCKON M IMeIarornyeckon
COIJIaCHO NPOQeCCHOHATBHBIM CTaHAapPTaM:

1.  40.010. Ipodeccnonanbublii cranaapT «CrnenuanaucT Mo TeXHHYECKOMY KOHTPOJIIO
KayecTBa NPOAYKLIMH» YTBEpP)KIEH NpHKa3oM MUHHCTEpCTBAa TpyZJa M COLMAJIBHON
sammthl  Poccuiickoit  ®enepanmun ot 04.03.2014 Ne 123n.  (3apeructpupoBaH
MunuctepctBoM toctuiu Poccuiickoit @eneparuu 22 anpenst 2014 r. Ne 32067). Bun
npohecCuOHANBHOM NeATeNbHOCTH — « TeXHUUECKU KOHTPOJIb KauecTBa MPOTYKIIUN.

2. 40.011. ITpogeccnoHabHbIH cTaHAAPT «CHENMAJNCT M0 HAYYHO-UCCIeI0BATEIHCKHM
U ONBITHO-KOHCTPYKTOPCKUM pa3padoTkamM» YTBEp)KIEH IpuKa3oM MHHHCTEpPCTBa
Tpyda U coumanpHoM 3ammthl Poccuiickoil ®denepanun ot 4 mapra 2014 r. Ne 121n
(3apeructpupoBan MunuctepcTBoM roctuiiuu Poccuiickoit @eneparuu 21 mapra 2014 1.,
peructpannoHHbiii Ne 31692). Bua npodeccronanbHoit nesarenbHOCTH — «OCyIecTBIeHNE
HAyYHO-UCCIIEIOBATEIbCKOW  JESTENIbHOCTH MO  PEHIeHHI0  (PYHJAMEHTAIbHBIX U
IIPUKIIAIHBIX 337ja4 XMMHUYECKOM HAIIPaBIEHHOCTH B COCTABE HAYYHOI'O KOJIJIEKTUBAY.

3. 01.004. ITpodeccuonanbusniii cranaapt «lIlemaror mnpogeccnoHaJILHOr0 00yYeHMHS,
NnpogecCHOHAIBHOIO  00pa30oBaHMA W JIONOJHUTEJIBHOI0 MNPO(PecCHOHAIBHOIO
0o0pa3oBaHUMA» VYTBEPXKIECH NpUKa3oM MUHHCTEpCTBA TpyJda M COUHUAIBHOM 3alluThI
Poccmiickoit ®enepaumn ot 08.09.2015 Ne 608H (3apeructpupoBaH MHUHHUCTEPCTBOM
roctuinn Poccuiickoit  denepanmu ot 24 centsiops 2015 1. Ne 38998). Bun
npoeCCUOHATIBHON  JIeSTEIbHOCTH —  «llegarornueckas  AEATENBHOCTH B
MpoeCCHOHATBHOM ~ 00y4YeHHH, MpodhecCHOHATBFHOM O00pa30BaHUU, JOMOJHUTEIHHOM
npodecCHOHATLHOM 00pa30BaHUM.



Nzyuenue quctumninabl « KOMIIEKCHbIE COEIMHEHUS U PEAreHThl B aHAIUTHUYECKOM XUMUN
npuBeeT K (OPMHUPOBAHUIO TBOPYECKHM PAOOTAIOMIMX CICIHAINCTOB C Pa3BUTHIM HAayYHBIM
MBIILUIEHHEM, 00JaJaroImnX HeOOXOMMMBIM 3aIacoM 3HAaHHH B 00JACTH aHAIUTHYECKOM XMMUH,
CITOCOOHBIX HCITOJIB30BaTh TEOPETUUYECKUE 3HAHMS IMPU PEUICHUU MPAKTHYCCKUX 3a1ad, MPOSBIISS
IpU 3TOM CaMOCTOSATEIbHOCTh, WHHUIIMATHUBY, a TaKKe€ B HEOOXOIAUMBIX CiIydasix — yMEHHE
Y4acTBOBATh B MIPUHATHUHN KOJUICKTUBHBIX pEIICHUH, BEIOUpast HanboJiee ONTUMaIbHbIC U3 HUX.

3agaum AMCUUILIHHBI

1. ®opmupoBaHHME CHCTEMaTHU3UPOBAHHOIO IPEICTABICHHUS O COBPEMEHHOM COCTOSHUHM XUMHUH
KOOpJAMHALIMOHHBIX COCIUHEHUM, METOIaX UX CUHTE3a U UCCIIEI0OBaHUS CBOKCTB.

2. U3ydeHme OCHOBHBIX O0JIaCTE NPUMEHEHUS KOMIUIEKCHBIX COCIMHEHUH W OpPraHUYECKHX
pEareHTOB B Pa3JINYHbIX METOIaX XUMUYECKOTO aHAIN3a.

3. TlomyueHne HaBBIKOB MPAKTUYECKOH pPAaOOTBI C XUMHYECKUMH pPEAKTUBAMH H MOCYIOMH,

puOOpaMHu.

OOy4eHue CcTyIeHTOB HaBbIKaM Hay4HOT'O MCCIIEOBAHHUS.

5.  ®opmHupoBaHHE HaBBIKOB U3y4EeHUs HAYYHOH JIUTEpaTyphl.

&

3. Mecto aucunminubl B ctpykrype OIIOII maructpatypbl

b1.B.1B.02.01 Yacts, dopMupyemasi yuaCTHUKaMU 0Opa30BaTENbHBIX OTHOIIEHUH, bioka
1, nucuuIIMHA IO BRIOODY.

JlucuuIuiiHa OTHOCHTCS K 4YacTH, (OPMHPYEMOW y4acTHUKaMH 00pa30BaTENbHBIX
otHomenuid, Onoka 1 OIIOIl wnanpasnenuss noarotoBku 04.04.01 «Xumusi», mnporpamMma
«AHanUTHYECKass XUMUS» KBalU(UKaus (CTENeHb) — axKaJeMUYecKuid wmaructp. SAsmsercs
JucuuruinHoi no Beidopy b1.B.JIB.02.01 yue6HOrO niana.

K ncxonnpiM Tpe6oBaHUAM, HEOOXOIUMBIM JIJIS1 U3YUEHHUS TUCLUIUIMHBI, OTHOCATCS 3HAHMUS,
YMEHUS W HaBBIKM, C(OpPMHUpOBaHHBIE B pe3yibTaTe W3YYEHUS AMCLUUIUIMH HaIlpaBlICHUS
nogrotoBkn 04.03.01 Xwumus, OakanmaBpuata: «AHamuTHUYeCKas Xumus», «Heopranmdeckas
XUMH», «Opranudeckas Xumusn», «Pusnka», «MaTemMaTuka», a TakKe JUCLUIUINH, U3y4yaeMbIX B
TedyeHue 1 Kypca Marucrpatrypbl: «AHaIM3 MPUPOAHBIX U TMPOMBIIUIEHHBIX OOBEKTOBY,
«CoBpeMeHHbIE 3JIEKTPOXUMHUECKHE METObl aHanu3za», «CoBpeMeHHble XpomaTorpapuyeckue
METO/Ibl aHAJIU3a.

TpeGoBaHus K «BXOAHBIM» 3HAHUAM, YMEHHSIM U TOTOBHOCTSAM OOYYarOIIErocsi COrIacHO
npeaBaputelnbHbiM kKoMmrereHusiM 1o GI'OC 03.04.01 Xwumusi, HEOOXOIUMBIE MPU OCBOCHHUH
JUCHUTUTMHBI «KOMIUIEKCHbBIE COETUHEHUS U peareHThl B aHATUTUYECKON XUMHUNY!

® CIOCOOHOCTDH HCIIOJIB30BaTh MOJYyYEHHbIE 3HAHUS TEOPETUUECKUX OCHOB (yHIaMEHTAIbHBIX
pa3lesioB XMMHUH MpHU pelreHnn npodeccnonanbubix 3a1a4 (OITK-1);

e BJAJCHUE  HaBbIKaMM  TPOBEACHMS  XHMHUYECKOIO  JKCIEPUMEHTa,  OCHOBHBIMHU
CUHTETHMYECKUMHU U aHATUTUYECKUMHU METOJIaMH IOJyUYEHUS U UCCIIENOBaHUS XUMHUYECKHX
BerecTB U peaknuit (OITK-2);

e CrocOOHOCTh HCIOJBb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUHBIX JUCLUUIUIMH B
npodeccronanbHoi aestensHoctH (OITK-3);

e CrHocoOHOCTh pellaTh CTaHAApPTHbIE 3a7ayd  MPO(ECCHOHAIBHOW JIEATENILHOCTH ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHHA ¢
y4eTOM OCHOBHBIX TpeOoBaHui HH(MopManmoHHo# 6e3omacuoct (OITK-4);

e CrocoOHOCTP K IOMCKY W TMEpBHUYHOM 00paboTKe HAy4HOH W HayYHO-TEXHHUYECKOH
urdopmarmu (OI1K-5);

e 3HaHUWE HOPM TEXHUKU OE30IIaCHOCTM M YMEHHEM pealn30BaTh HUX B JIAOOPATOPHBIX U
texHosoruueckux yciaopusx (OITK-6);

® CIIOCOOHOCTbH BBINOJIHATH CTaHAAPTHBIE OTIepaluy 1Mo npeanaraeMbiM Metoaukam (ITK-1);



e BjajgeHHe 0a30BBIMH HaBbIKAMHM HCIOJB30BAHUS COBPEMEHHOW ammaparypel IpH

IpOBEICHUH Hay4uHbIX nccienoBanuii (ITK-2);

e BjaJicHHE CUCTeMOM (pyHIaMeHTaIbHBIX XuMudeckux moustuii (I1K-3);
® CHOCOOHOCTh MPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U 3aKOHOMEPHOCTHU

Pa3BHUTHUS XMMUYECKOW HAyKH MIPU aHAJIM3E MOIy4eHHBIX pe3ynbTaroB (I1K-4);

e CIIOCOOHOCTH [IOJIy4aTb U O6pa6aTbIBaTI> PE3YIBbTATEI HAYYHBIX 3KCIICPUMCHTOB C IIOMOIIBIO

COBPEMEHHBIX KOMITbIOTEPHBIX TexHojorui (ITK-5);

¢ BJIAACHUC HABbIKAMU IMPCACTABIICHUSA MMOJTYUYCHHBIX PE3YJILTATOB B BUAC KPATKHUX OTYCTOB U

npesenTanuii (I1K-6);

® BJIaICHHUC MCTOJaMU 0e301macHOro O6paHIeHI/I${ C XUMHUYCCKUMH MaT€puajlaMu C YUETOM HX

busnueckux u xumuueckux coiicts (ITIK-7);

® CIOCOOHOCTh HCIOJIB30BaTh OCHOBHBIC 3aKOHOMCPHOCTHU XUMHYICCKOMN HayKu U

(GyHIaMeHTaTbHbIE XUMHUUYECKUE TOHITHUS TPH PEIICHUH KOHKPETHBIX MMPOHM3BOJICTBEHHBIX
3amau (I1K-8).

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

q)OpMI/IpyeMBIe npeaAneCTBYIOIUMHU JUCITUITIIMHAMU. CTYILCHT JOJI2KCH:

3HaTh:

1. OcHOBHbIE OHATHUSA U METO/bl XUMUYECKUX TUCLUIUINH.

2. CBs3b CBOMCTB COEAMHEHUH C MOJ0KEHUEM COCTaBJIAIOIIMX UX 3J1eMeHTOB B [leproanueckoi
cucteMe xuMudeckux aineMeHToB J[.M. Menpaeneera.

3. CTpoeHHE M XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX M OPraHMYeCKUX
COECIMHEHU.

4. OCHOBHBIE TEOPETUYECKHE TIOJIOKEHUs, JIeKallMe B OCHOBE XHMMYECKMX U (DU3HKO-
XMMHUYECKHX METO/I0B UJICHTU(UKALMYU U OTIPE/IeIeHNUs BEILIECTB.

5. Ilpupony u CyuniHOCTH SBJIEHHMH U IPOLECCOB, JIEKAIIUX B OCHOBE XMMHUYECKHUX U (PU3HKO-
XUMHUYECKHX METOJIOB aHAIN3a.

6. CnenudUYHOCTP AHATUTHYECKOTO CHTHAJIA M OCOOCHHOCTH €ro M3MEPEHHs B Pa3IMYHbBIX
METOJIaX aHaIM3a.

7. OCHOBBI XMMHUYECKHUX METOJJOB KAUYECTBEHHOT'O ¥ KOJIMYECTBEHHOT'O aHAJIN3a — CHEelU(pUIECKHe
peakuuu,  JCMCTBME  TPYINIOBBIX  pPEareHTOB,  OCHOBBI  I'PaBUMETPHUYECKOIO  H
TUTPUMETPUUECKOT0 aHAJIN3A.

8. OCHOBBI (PU3UKO-XMMHMYECKMX METOJIOB aHalM3a: ONTUYECKHUX, JIEKTPOXMMUYECKHX U
XpoMaTorpa(uueckux.

9. Meroasl u cHocoObl BBINOJIHEHUS KadeCTBEHHOIO AaHalU3a, METOAbl OOHapyKeHHs
HEOPraHMYECKHUX KaTHOHOB M aHHOHOB.

10. Merobl, mpUEMBI U CIIOCOOBI BHITOJHEHUS XUMUYECKOTO M (PU3UKO-XMMUYECKOT0 aHaIu3a JUIs
YCTaHOBJICHHS KAUECTBEHHOT'O COCTaBa M KOJMYECTBEHHBIX ONpeesIeHUH.

11. Merobl pa3/ieneHus BEIECTB (XMMUYECKHE, XpoMaTorpapuuecKue, SKCTPAKIIMOHHEIE).

12. OcHOBHBIE TOJIOKEHHSI TEOPUU yUeTa TOTPENIHOCTEH aHalM3a W CTAaTHCTUYECKOH 00paboTKH
pe3yJIbTaTOB aHAIN3A.

13. TlpaBuia TeXHUKH OE30MACHOCTH M pabOTHI B XUMHUYECKOH JTAOOPaTOPUH M C aHATNTHYECKOU
arnmapaTrypou.

14. OcHoBHBIE 3aKOHBI PU3UKHU, (PUZUYECKUE SIBICHUS U 3aKOHOMEPHOCTH.

15. OcHOBBI TEOPUH BEPOSTHOCTH U MAaTEMaTHUECKOW CTATUCTHKH.

Ymern:

1. Tlomp30BaThCs COBPEMEHHON Hay4yHOU, Y4eOHOW W CHPABOYHOW JIMTEPATypoOd MO XUMUU W
XUMHUYECKON TEXHOJIOTMU U MH()OPMAITMOHHBIMU TEXHOJIOTUSMHU.

2. IlpaBWIIBHO HCIIOJIB30BATH HOMEHKIIATYPY HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUH.
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~

10.
11.

12.

[TporHo3upoBaTh PEAKUMOHHYIO CIIOCOOHOCTh XHMHUYECKHUX COCIUHEHHH U (uznyeckue
CBOICTBA B 3aBUCUMOCTH OT IOJIOKEHHUS B IEPUOJUUECKOMN CHCTEME.

ITonb30BaTbCs OCHOBHBIMHU PEAKTUBAMM, PACTBOPUTEIIAMU, XUMHUYECKOU ITOCYI0M.

["'OoTOBUTH pacTBOPHI € 3aJaHHOW KOHIIEHTpAIMEeil pACTBOPEHHBIX BEIIECTB.

[TpoBoaUTH J1a0OpAaTOPHBIE OMBITHI, OOBSACHATH CYIIHOCTh KOHKPETHBIX pEakIui U uX
aHaguTHYeCKUEe (P PEKTHI.

OdopMIAT pe3ynbTaThl 3KCIIEPUMEHTALHONW padOTHI B BUIE OTYETA.

['oToBUTH MCTHHHBIE, OydepHble W KOJUIOUTHBIE PACTBOPHI; HU3MEPSTh (DU3HMKO-XUMUUECKHE
napameTpbl pacTBOPOB.

Cobupats npocTeiiine yCTaHOBKH JJIsl IPOBEACHHUS TAOOPAaTOPHBIX UCCIIEI0BAHUM.
[TpoBOIUTH pa3aeneHne BEMECTB XUMHUECKUMH U XpOMAaTOrpau4eCKUMU METOIaMH.
[IpoBoauTh 7a0OpaTOpHbIE OMNBITHI, OOBSACHATH CYTh KOHKPETHBIX peakuuil u ux
aHautryeckue 3PHeKTs, oPOopMIIATh OTYETHYIO TOKYMEHTAIUIO IO SKCIEPUMEHTAIBHBIM
JTAHHBIM.

[TpoBOIUTH 3JIEMEHTAPHYIO CTATUCTHYECKYIO OOpa0OTKY SKCIEPUMEHTAIbHBIX IaHHBIX B
XUMHUYECKHUX IKCIEPUMEHTaX.

Baagern:

1.

2.

HaBbikaMu camMOCTOSITENIBHON pa0OThI ¢ y4eOHOW, HAyYHOW W CHPABOYHOU JIMTEPATYpOM;
BECTH MOUCK U JIe7aTh 0000IIAOII1E BEIBOIbI.

HaBbikamu Oe3omnacHoit pabOThl B XMMHUUYECKOW JTA0OpAaTOpUM M yMEHHUS 00paIlaThCs C
XMMHUYECKON NOCYJOH, peakTUBaMH, padoTaTh C ra30BBIMH TOpPEJIKAMU U 3JIEKTPUUYECKHUMHU
npudopamu.

OCHOBHBIMU NPUEMAMHU M TEXHUKOH BBIMOJIHEHUS SKCIIEPUMEHTOB, UMETh HAaBBIKM PabOThI €
($U3UKO-XMMHUYECKUMHU IPUOOpaMu U YCTaHOBKaMHU.

HaBbikamMu npoBefieHHs aHanu3a (PU3MYECKMX U XUMHYECKUX CBOWCTB BELIECTB Pa3IMYHON
HPUPOJIBIL.

bazoBeiMu TexHOJOTMSMU TpeoOpa3oBaHUs HMH(OPMAIMM, TEKCTOBBIMH M TaOIUYHBIMU
peaakTopamu, TEXHUKOU paboTsl B ceTh IHTepHET [uist TpodeccCHOHAIBbHOM 1€ TENbHOCTH.
HaBbikamMu 00paOOTKM pe3ysibTaTOB SKCIEPUMEHTa U (HOPMYITUPOBAHMS IMPAKTHUYECKUX
BBIBOJIOB.

HaBbikamMu MaTemaTHueckoil 00pabOTKM TEKCTOBOM U rpaduueckoil HHPOpMaLUH.

Z[I/ICL[I/IHJ'II/IHEI «Kom1aekcHbIe COCAUHCHUA U PCArcHTHI B aHAJTUTUYECKON XHUMHH» HMEET

JIOTUYECKYIO U COZEpKATebHO-METOAMYECKYI0 B3aUMOCBS3b C MOCIEAYIOUUMHI AUCHUIIIMHAMUA U
NpaKkTUKaMU y4yeOHOro mjiaHa, a UMeHHO: «COBpeMEeHHbIE CIIEKTPOCKOIMUECKHE METO bl aHAIHN3a,
«OKcIpecc-MeTo/Ibl B XUMHUECKOM aHanu3e», «MeToabl KOHTPOJIs KauecTBa MPOJAYKTOB TUTAHUS»,
«HayuHo-uccnenoBarenbckas paboray, «llpenaumnioMHas NpakTUKa», BHIIOJIHEHUS BBITYCKHON
KBaJIM(DUKALIMOHHOM paboTHI.

[Tpu 0cBOCHHMHU MaHHOW AMCIIUTUTMHBI O0YYAIOIIUICS CMOXET IPOJAEMOHCTPUPOBATE (YACTHYHO)
cienyomue 0000mennsie TpyAoBbie pyHKkuun (OTP) u Tpynosbie pynkuun (TP):

Kon u HaumeHoBaHue O6o00mennas TpyaoBas pynkuusa (OTD) TpynoBas ¢pynkuus (TD)
Nnpo¢ecCHOHAIBHOIO
CTAaHAApPTA

01 O6pa3zoBanue u Hayka (B cpepe TOMKOIBHOTO, HAYAIILHOTO 00IIETr0, OCHOBHOTO OOIIET0, CPETHETO 00IIero
o0Opa3oBanus, IPOHECCHOHAIILHOTO 00y4eHHUs, TPOPECCHOHATILHOTO 00pa30BaHMs, JOMOJHUTEILHOIO

o0Opa3oBaHus)
01.004 Ilegaror Kon Haumenosanue OTD YpoBeHs Haumenosanue TD Kon
poeCCHOHATIEHOTO KBaJIU (UK
00yJeHw, aruu




poheCCHOHATIEHOTO
00pa3oBaHUs U
JIOTIOTHUTEIILHOTO
npoheCCHOHATIEHOTO
00pazoBaHus,
YTBEpXKIACH
MPUKa30M
MunucrepcTBa
TpyZla U COLMAIBHON
3amuThl Poccuiickoi
®denepaunu OT
08.09.2015 Ne 608H
(3aperucTprupoBaH
MunucrepcTBOM
FOCTUITUN
Poccuiickoit
Oenepanuu oT 24
ceHTs0psa 2015 . Ne
38998).

[IpenonaBanue mo nporpaMMam
poeccroHaIbHOTO O0yUYEeHHS,
cpeaHero npohecCHoHaIbHOTO
obpazoBanus (CIIO) u
JOTIOJTHUTEIIEHBIM

PO eCCHOHATTEHBIM
nporpammanm (II1IT),
OpPHECHTUPOBAHHBIM Ha
COOTBETCTBYIOILUN YPOBEHb
KBaJIM(DUKALIUN

Opranuzanus
yaeOHOH
JeSITeILHOCTH
00yJaromxcs 1o
OCBOEHUIO y4eOHBIX
MPEeIMETOB, KypCOB,
JUCIUTUTAH
(Momyneit)
porpamMm
po(heCCUOHATBHOTO
o0yuenusi, CI1O u
() ATTI1.

A/01.6

Ilenarornyeckuit
KOHTPOJIb U OLICHKA
OCBOCHUS
o0pa3oBaTenbHON
IpOrpaMMBbI
po(heCCUOHATBHOTO
obOyuenwus, CI1O u
(wmm) A1 B
mporecce
MPOMEXXYTOUYHOH U
HUTOTOBOM
aTTeCTallny.

A/02.6

Pa3pabotka
MPOrPaMMHO-
METOIMYECKOTO
obecrieueHus
YyUeOHBIX MPEIMETOB,
KYPCOB, JUCIUITIINH
(Momymeit)
porpaMm
npoQeCCHOHATBEHOTO
obyuenus, CI10O u
(mnm) JITIT.

A/03.6

40 CkBo3Hble BHIBI TPO(ECCHOHATBHOM NeSTEIbHOCTH B IPOMBIIIJICHHOCTH (B chepe HaydHO-
TE€XHUYECKUX, ONBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK U BHEAPEHUS] XUMUIECKOH MPOAYKIMN Pa3IHYHOTO
Ha3zHaueHHs, B chepe METPOIIOTHH, CEPTUPHUKAIINN M TEXHHYECKOTO KOHTPOJISI KauecTBa MPOTYKIINH)

40.010 Cremuanuct
M0 TEXHUYECKOMY
KOHTPOJIIO KauecTBa
TIPOJTyKIIHH,
YTBEPKIICH
MPUKA30M
MunucrepcTBa
TpyJAa U COLMaIbHOMN
3amuThl Poccuiickoit
®denepaunu OT
04.03.2014 Ne 123n
(3aperucTpupoBan
MuHucTepcTBOM
FOCTHITAH
Poccuiickoii
ODeneparyn 22
ampest 2014 1. Ne
32067)

Kon

Haumenosanue OTD

YpoBeHb
KB (UK
armu

HaumenoBanune TO

Kon

KoHTposs kauecTBa NpoayKuuu
Ha BCEX CTaUAX
IIPOU3BOACTBEHHOIO IIpoLecca

5

Amnanu3 KkauecTBa
CBIPBS U
MaTepHaIoB,
nony¢$abprKaToB u
KOMIUTEKTYIOIIHX
H3JICITUI

A/01.5

MNHCcneKknnoHHbII
KOHTPOJIb
MIPOM3BOJICTBA

A/02.5

Buenpenue HOBBIX
METOJIOB U
CpeiCTB
TEXHUYECKOTO
KOHTPOJIS

A/03.5

IIpoBenenue
HCTIBITAHUN HOBBIX

A/04.5




u
MOJICPHU3UPOBAHH
BIX 00PA3I0B
POYKIMN
40.011 Creuuanuct Kox Haumenosanue OTD VYposeus | Hammenosanue TD Kon
TI0 HAYYHO- KBaTM (UK
HUCCIEeI0BATEIbCKUM alnun
U OIIBITHO- C [IpoBeneHue HayyHO- 6 OcymecTBieHue C/01.6
KOHCTPYKTOPCKUM HCCIIEI0BATEIBCKUX U OIIBITHO- HayJHOTO
paspaboTkam, KOHCTPYKTOPCKUX paboT 1mo PYKOBOJICTBA
YTBEPKICH TEMAaTHUKE OPraHU3aIluU IIPOBEICHUEM
MPUKa30M HCCIICIOBaHUM MO
MunucrepcTBa OTHEIILHBIM
TPy/a ¥ CONUATBLHON 3aj1a4am
3amuTel Poccuiickoii Vpasienue C/02.6
@enepanuu OT pe3yiIbTaTaMu
04.03.2014 Ne 1211 Hay4HO-
(3aperucTpupoBaH HCCIIEIOBATENbCKU
MuHucTepcTBOM X U OIBITHO-
IOCTHIMA KOHCTPYKTOPCKHX
Poccuiickoi pabot
®epnepanuu ot 21
Mapta 2014 r. Ne
31672)

4. TpeOGoBaHusl K pe3y/JbTaTaM OCBOEHUS JUCHMUILIMHBI (KOMIIETEHIINH 00y4alouerocs,
(opmupyembie B pe3yabTaTe 0CBOCHUS JUCHUIJIMHBI (MOYJIs1)

I/I3y‘IGHI/I€ JUCHUITIIMHBI «KoMmieKkcHbIe COCOAMHCHUA 1 PCArCHThI B AHAJINTHYCCKOM XMMHI)
npeamnojaaract (1)OpMI/IpOBaHI/Ie Y CTYACHTa CICAYIOIIHUX KOMHeTeHHI/Iﬁ U HWHIAUKATOPOB HX

JTOCTHIKEHHUH:

IIpogeccnonanbubie komnerenuuu (I1K):

3anaua Konu Ko u HaumeHoBanue unaukaropa | OcHoBaHue
npodeccnoHAILHON HAaUMEHOBaHUe JAOCTHKEHUS NPO(PecCHOHAIBHOMN (I1C)
AesITeJIbHOCTH npogeccuoHATBLHOI KOMIIeTeH U
KOMIICTCHIMH
Hayuno-uccienoBareibekuii THI 32124
OcymiecTBieHne IIK-2 IIK-2.1. Cocrasiuger o0o0muWil IUIaH Anamn
Hay4JHO- Cnocoben HCCIIENOBAHUSI W  JETAIbHBIC IUIAHBI OIIbITA,
UCCIIEI0BATENIbCKON | IIIAHUPOBATH OT/IEBHBIX CTATHH. TC:
JEATENBHOCTH 110 | paboTy M BHIGHPATH IIK-2.2. BeiOupaer sKkcrepuMeHTalIbHbIE 40.010
peleHnIo a/IeKBaTHbIE n paC‘-IeTHO-TeOpeTI/IT-‘IJeCKI/Ie METOABI 40011
peliCHUA IMOCTABJIICHHOU 3aJdavdd HUCXOId

GyHIaMEHTAIBHBIX | METOJIBI  PEIICHUS W3 UMEIOUWIXCA  MATEpHATBHBIX 1
1 HpHKHaﬂHHf HayHqHO- BPEMEHHBIX PECYPCOB.
32129 XMMHYECKOH | HCCIENIOBATENBCKUX | [TK-2. 3, [[poBOIHT HCIBITARHS
HAIPaBICHHOCTH B | 3aa4 B BBIOPAHHOM | yunopanuonHoil IpoLyKLuH.
COCTaB€ HAy4HOTO | 00JacTh XHUMWH,
KOJUIEKTHBA XUMHUYECKOMN

TEXHOJIOTUM  WJIU

CMEKHBIX C XUMHUEH

HayKax




K-3 IIK-3.1. Mcnone3yet pyHAaMeHTaIbHbIC Anamu3

Crocoben 3aKOHBI XUMHYECKO HAyKH IS OITBITA,

WCTIOJIb30BaTh pa3pabOTKH HOBBIX METOJIOB U METOJTUK I1C:

(dyHIaMEHTATbHBIC aHaJIM3a BEUICCTB U MaTCPUAIIOB, a TAKXKE 40.010

3aKOHBl ~XMMHHU U | JUIS pEICHUs HAYYHO- 40.011

BJIaJeTh TEOpUEH U | UCCIENOBATENbCKUX 3a7a4 B 0071acTH

HaBBIKAMHU AHATUTHYECKON XUMUHU U CMEXKHBIX C

MPaKTUYECKOU XUMUEHN HayKax.

padoter misa pemrenus | IK-3.2. YMeer HaxoauTs,

HaY4HO- (hopMynupoBaTh U pelaTh CTaHJapTHEIE

UCCIIEIOBATENbCKAX | 33[a4d B HAYYHO-HCCIIEA0BATEIbCKOM

3amaq C | mesATeNHHOCTH B BEIOPAHHOH 00aCTH

HCTIOJIb30BaHUEM XUMHU C UCTIOJIb30BaHUEM COBPEMEHHBIX

COBpEMEHHBIX nprOOPOB ¥ KOMIIBIOTEPHBIX

prOOpoB U | TEXHOJIOTHIA.

KOMITBIOTEPHBIX IIK-3.3. Brageer teopueit 1 HaBBIKAMU

TEXHOJIOTUH. MPaKTUYeCKOW paboThl ISl  pelIeHHs
(GyHAaMEHTAIbHBIX W NPUKIaTHBIX
HAYYHO-HCCJICIOBATEIbCKHX 3a1a4.

B pE3YIbTAaTC OCBOCHUA JUCHUITIIMHBI «KomIiekcHbIe COCAMHCHUA W PCArcHTbl B

AHAITUTHYECKOM XUMHUH 06yqa}01u1/117lc;1 JOJDKCH:

3HaTh:

OO01re TeopeTUYECKue OCHOBBI U MOHATHS XUMUU KoMIUieKcHbIX coequHenuii (ITK-2, TTK-

3).

2. CoBpeMeHHBIC TEOPHH CTPOSHHS KOMIUIEKCHBIX coennHennit (ITK-2, [TK-3).

3. PaBHOBecHbIE JIMTaHIHO-OOMEHHBIE IPOLECCHI, YCTAHABIMBAIOLIMECS B XHUMHUYECKUX
nporieccax, ¥ ux KonndectBeHHbie xapakrepuctuku (I1K-2, TTK-3).

4. Peakiuu U METObI CHHTE3a KOOpAUHAIIMOHHBIX coeauuenuit ([TK-2, TTK-3).

5. OcobGeHHOCTH U BO3MOYKHOCTH NMPAKTUYECKOTO NMPUMEHEHHS] KOMIUIEKCHBIX COCAMHEHUN U
OpPraHMYECKHUX PEareHTOB B PA3JIMYHBIX METOJaX XMMHYECKOrO aHalu3a, B TOM YHUCIIE
peanbhbix 00bekTOB ([1K-2, TIK-3).

YMmerb:

1. CamocrosTensHO paboTath ¢ y4eOHOW, HayyHOW M CIPaBOYHOM JMTEpaTypoi IO
ananutuaeckort xumun (IMK-2, TIK-3).

2. ITonp3oBaThes pU3MUECKUM U XUMUYecKuM obopynoBanueMm (I1K-2, ITK-3).

3. IlpeacTaBiarh pe3ynbTaThl SKCIEPUMEHTOB W HAONIOJICHWH B BHIEC TPapUKOB U TaOIHII
(TIK-2, TIK-3).

4. TlpuMeHSTh TONydYeHHBIE TEOPETUYECKHE 3HAaHUS W OKCIEPUMEHTAJIbHBIC HaBBIKW JUIS
peleHust 3a7ay, CBA3aHHBIX C MPUMEHEHHEM KOMIUIEKCHBIX COETUHEHHUN W OpraHMYecKHX
pearenToB (I1K-2, TTIK-3).

5. [InanupoBaTe ¥ BBHINOJHATH XUMHKO-aHAJUTHUYECKHE HCCIECA0BAaHUS C TNPUMEHEHUEM
KOMIUIEKCHBIX COCIMHEHUH MPH aHaIM3e IMPHPOTHBIX M MPOMBIIUICHHBIX 00bekToB (I1K-2,
[1K-3).

6. PaboTraTth ¢ KOMIBIOTEpPOM Ha YPOBHE MOJB30BATEIsl W IMPHUMEHSITh HABBIKH PaOOTHI C
KOMIIbIOTEpaMM IpPH HAMMCaHUU pedepaToB M BBIMTYCKHON KBalIM(PUKALMOHHOM pabOTHI
(TIK-2, T1IK-3).

Baapners:



1. HaBeikamMu caMOCTOATENBHON paboThl C y4eOHOHM, HaydYHOW W CIPAaBOYHOHM JIUTEPATYpOH;
BECTH ITOMCK U jeaTh 06061ennsie BeiBoabl (ITK-2, TTK-3).
2. HaBplkaMM TIPAaKTHYECKOTO MPUMEHEHHS COBPEMEHHBIX HWHCTPYMEHTAJIBHBIX METOJIOB
AJIEMEHTHOTO M BEIIECTBEHHOIO aHajIM3a B aHaIuTHIecKuX uccienoBanusax (ITK-2, TTK-3).
Mertoponorueii BbIOOpa METOIOB aHaJIM3a, UMETh HaBbIKK UX npuMeneHus (ITK-2, TTK-3).
. KoMmproTepHoit  TEXHMKOW JuIsl  TOJYYCHHS  HEOOXOIMMON  HAayYHO-TEXHHUYECKOU
uHpopMaIMy 1 00pabOTKH JaHHBIX IKCIIEpUMEHTANIBbHBIX uccienoBanmii (ITK-2, TTK-3).

How

[Ipu npoBeneHNH y4yeOHBIX 3aHATUN 00ecreyrBaeTCs pa3BUTHE y O00y4YalOUIMXCsS HABBIKOB
KOMaHJTHOU paboThl, MEKIMYHOCTHOH KOMMYHUKAIIUH, TPUHATHS PEHICHUH, JUICPCKUX KAa4yeCTB.

Hcnone3yercs poBeeHNe UHTEPAKTUBHBIX JIEKIUH, IPYIIIOBBIX JUCKYCCUM, POJIEBBIX UID,

MaTepHalibl Ha OCHOBE PE3yJIbTaTOB HAyYHbBIX UCCIIEOBAHHM, B TOM YUCIIE C Y4ETOM PETHOHAIBHBIX
0cobeHHOCTeH MPOo(hecCHOHATLHON AEATEIBHOCTH BBIITYCKHUKOB U MIOTPEOHOCTEH paboTOaaTeeH.
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5. Couepma}me H yqeﬁno-MeTolmqecxaﬂ KapTa THCIHUIIJIMHBI

Tab6uaunna 5.1
Homep HaumenoBaHue Tem (BONPOCOB), Camocroareasias pagora DopMmbl
HeeJan U3y4aeMbIX N0 JaHHO AMCIHILIHHE 3aHATHA cryaetros KOHTPOJISI Jlutepatypa
a | mp Copep:xanue Yacsl
1-2 OcHoBHBIE MOHATHUSA XMMHHU
KOMILIEKCHBIX (KOOPIHHAIIMOHHBIX) Vcropust pasBuTHs XUMUH
CoeMHEeH il KOOPIMHAIIMOHHBIX COCMHCHUI. Y YEHBIE,

OCHOBHEIC HOHSTHS BHECILINE HaI/I60J'IB}I_II/II/I BKJIaJ B pa3BUTHE Koncnexr,
KOODTMHAIIMOHHOH XHMHUH KOOPAWUHALIMOHHOW XUMHH. Y;;g;gs;gzc’ 1. 114
(KOMILIEKCHOE COeIMHEHNE, 2 2 Koopnunanuonnas teopust A. Bepuepa. g ORI ’ [1]- [14]
KOOPJAMHAIIMOHHOE COCIMHECHHE, Knaccudurarus qurasios. TECTHPOBAHHE
LIEHTpaJIbHAs YacTUla, JIUTaH, I[eHTaTHOCTB. HpI/IMepbl. Brimonraenue
JIOHOPHBIN aTOM, KOOPJAHMHALMOHHAS YOpaXKHEHUH.
cdepa, KOOpAMHAIMOHHOE YHCIIO,

JEHTATHOCTH). THIIbI
KOOPJAMHALIMOHHBIX COCIMHEHUMN.
3-4 HoMeHkJ1aTypa KOOPAMHAUMOHHBIX CocraBieHne KOOpAWHALMOHHBIX HOopMyIT U
coequHenuii. U3omepus. Ha3BaHMI1 KOMIIEKCOB B COOTBETCTBHH C
Knaccudukanus u npaBuja pexomeranusamu MIOITAK. Beimonxenue KoHCIeKT,
HOMEHKJIATyPhI KOOPIMHAIIMOHHBIX yHpaXHEHHH. YCTHBIi OTIPOC, [1]- [14]
COEIMHEHUH. 2 2 N3omepust KOOpAMHAIIMOHHBIX COETMHEHUH, 8 npoBepKa /3,
Buael  u3oMepun  KOOPJHUHAIMOHHBIX ee Bubl. [Ipumepsl. YcTaHOBIEHHE YKCiia AOKIam,
COETMHEHUH. reOMETPUYECKUX U30MEPOB COEANHEHUN TECTHPOBAHMC
33JaHHOT'0 COCTaBa U UX FeOMETPHUUECKON
KOHQUrypanuu. BelorHeHue yrnpaxxHeHHH.
5-6 IMpupoaa XHUMHYECKOM CBA3H. Meton BalNeHTHBIX CBSI3€ H JIOHOPHO-
Metoa Bajgentnbix csizeit (MBC). AaKUENTOPHBIA ~ MEXaHM3M  00pa3oBaHMs
Teopusi KpPHCTAIMYECKOrO0 IOJIS KOOPJMHAIMOHHBIX COETMHEHUH.
(TKII). Teopust moJist JIMTaHa0B. Onpenenenue THIIA THOPHUAU3ALINN 8 KOHCITEKT,
OObsicHeHHE MIPOCTPAHCTBECHHOI'O aTOMHBIX OpOUTAJIEH LIEHTPAJILHOTO aToMa 1 YCTHBI# ompoc, [1]- [14]
CTPOEHHsSI W MAarHWTHBIX CBOMCTB | 2 2 | IpOCTpaHCTBEHHOU KOH(Urypauuu npoBepka 1/3,
KOMILJIEKCOB.  HHU3KOCITUHOBBIE | KOMILIEKCOB. BBINONHEHNE YIIPaKHEHHIA. Tecfﬁgiﬂahm
BBICOKOCIIMHOBBIE  KOMIUIEKCHL. Tt~
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JlaTuBHAas CBA3b.

OCHOBHBIE MOJIOKEHUS TEOPUH
KpUCTAIUIMYECKOTO 1o, [Ipumepsr.
OOBsICHEHHE MATHUTHBIX M ONITUYECKUX
CBOMCTB KOOPJMHALIMOHHBIX COETUHEHNH.
BrinonHenue ynpaxHeHUN.

OCHOBHBIE  IIOJIOXKECHUS  TEOPHUM  IOJIA
aurannoB. CocTaBlIeHUE cXeM 00pa30BaHUs
MOJIEKYJIAPHBIX opOuTaneit B
OKTadIpUYECKUX KOMIUIEKCax. BeInonHenne
YIPAKHEHHUH.

7-8 Tepmoaunamuka npouecca PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX
KOMILIEKC000pa30BaHUsl B pacCTBOpax coenuHeHmnit. CTyneH4yarbie U oomime
KC. KOHCTaHThI 00pa3zoBanus. COCTaBIEHHE
JInranapl KOOPAMHALMOHHBIX ypaBHEHHI M MATEMAaTHYCCKHX BBIPAKCHUI
COCIMHEeHUIA. CTYIEHYAThIX U OOIINX KOHCTaHT
OCHOBHBIE HEOPTaHUYECKHUE JIUTAHIBI YCTOMYMBOCTH KOMILIEKCOB. BrInonuenue Koncnexr,
C Pa3IMYHBIMH JIOHOPHBIMH aTOMaMH. YHPaKHEHUH. y;;g;’;‘;f; | [11-[14]
OCHOBHBIC THITBI IOHOPHBIX ATOMOB. Peluenne 3a/1a4 Ha pacyeT KOHUEHTpaLuii JloKIaz,
O61mas XapakTepHCTHKA HOHOB KOMnneKcoo6pa3OBVaTens{ ¥l JINTaH/IOB, TeCTHPOBaHHE
COOTBeTCTByI'OHII/IX KOMILIEKCOB. HUCXO0OA U3 KOHCTAHT YCTOUYMNBOCTH .

KOMIUICKCOB. BhInonHeHne ynpaxHeH i 110
Teopus JIsrouca. B3rsg Ha JOHOpPHO-
o TPaHC-BJIIMAHUIO JIMTAHOB.

aKLENTOPHOE B3aUMO/JICHCTBUE KaK Ha
KHCIIOTHO-OCHOBHOE. Teopust MITKuX
1 KECTKHUX KHUCJIOT U OCHOBaHUM
IIupcona.
B3anMHoe BiIMsSIHME JINTAH/I0B.
Tpanc-pnusinue, otkpsiToe V.M. YepHsaeBbIM.
uc-pnusiHue.

9-10 Oprannyeckne pearentsl (OP) B OO01ast XxapakTepUCTHKA OPraHUYECKUX
Ka4YeCTBEHHOM U peareHnToB. McTopruueckue 3Tarnbl Komcrex,

KOJIMYEeCTBEHHOM aHAJIM3e
[IpuMeHeHne opraHnYecKnx
pEearcHTOB B KAYECTBEHHOM aHaJIu3e.
[Ipumenenue n30upareabHbIX
OpPraHUYECKUX PEAreHTOB B

pa3BUTHUS TEOPUU U MIPAKTUKU
MMPUMCEHCHUA OPraHUYCCKUX PCarcHTOB.
Knaccudukanus opraHuuecKux
pearerToB. BeiObop u ocobeHHoCTH
MCTIOJIb30BAaHUSI OPTAaHUUECKUX

YCTHBIH 01IpoC,
npoBepKa /3,
JIOKJIaN,
TECTUPOBAHUE

[1]- [14]
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KOoJIM4YecTBeHHOM aHaim3e. OP mia
OCaXKJICHUS BeleCTB. MacKkupoBaHue
U JIEMaCKUpPOBaHUE.

PE€arcHToB B AHAJTUTHYECKON XMMHUH.

11-12 | OpranuyecKue peareHTsl B Teopernueckrie OCHOBBI
rPAaBUMETPHYECKOM H B3aMMOJCHCTBHS OPraHUYECKUX
TUTPUMETPHYECKOM aHAIU3aXx. pearenToB (OP) c HeopraHudeckumMu
OCHOBBI TEOPUH IEHCTBUS PEArCHTOB. noHamu. OCHOBHBIE KpUTEpUHU BbIOOpA
@OYHKIMOHAIbHO-aHATUTUYECKHE OpraHMYECKUX PEareHTOB JJIs
IPYyINIbl OPraHUYECKUX AHAIUTUYECKOTO IIPUMEHEHMUS. KoHcrexkT,
pearenTos. [IpaBuiio nukios Yyraesa. IIpuMeHeHne KOMILIEKCHBIX yncmmﬁ OHp;)c, [1]- [14]
XenatHbli 3 dext. DHTanbnuiiHAA U COEIMHEHUH U OPraHUYECKUX PEarcHTOB p‘;ﬁﬁf >
OHTpOIHMUHAA COCTABJIAIONINC B aHaJIM3¢€. TECTUPOBAHUE
xenaTHoro 3¢dekra. XpomodopHsie OcCo0eHHOCTH UCTIONIB30BaHUS XeJIaTOB
IPYNIUPOBKU. AYKCOXPOMBI U IIPU OIPEJIEIIEHUN HEKOTOPBIX METAJIIOB!
aHTHAYKCOXPOMBI. IIOMUHUS, JKelle3a, KaJMus, KoOalbTa,
MarHusi, Mapraiia, MeJiu, HUKels, 0JI0Ba,
pTYTH, CBUHIIA, cepelpa,
TUTaHA, IMHKA.
13-14 | KoMnjIeKCOHBI B XHMUY€ECKOM Komriekconsl
aHaIm3e. (ITOTHAMHHOTIONNKAPOOHOBEIE KHCIIOTEI) y Cfgg;“:;;’o 5
ITonsaTtue o kommiekcoHax. Paznuunsie U 0OCOOCHHOCTH UX XMMHUYECKOTO npoBepKa 113,
BH/JIBI KOMILJIEKCOHOB. Vcnosp3oBanue CTPOCHHUS KOMIVICKCOHOMETPHUYCCKOES AOKTaL, [1]- [14]
KOMIUIEKCOHOB B THTPUMETPUUYECKOM TuTpoBanue. Kpussle TUTpOBaHUS. TECTHPORATIHE
Y TPaBUMETPUUYECKOM aHAJIN3aX. MeTaninoxpoMHble HHIUKATOPHI.
Mertoab! TuTpoBaHus. MeToabl
onpeAeseHuss KOHEYHOM TOUKHU.
IToBBIlIEHNE CENEKTUBHOCTH
onpezeneHus. MicxoaHble pacTBOPHI U
TUTpaHTbl. OCOOEHHOCTH ONpeeIeHUs
HEKOTOPBIX METAJUIOB: aTIOMUHUIA;
MarHHii, KaabIUil, CTPOHIIUHN U Oapwii;
kelre30; kagMuii; P39; cBuHeIl; IMHK.
15-16 Opranuyeckue peareHThbl B Ob6nacTu npuMEeHEeHuUs
ONTHYECKHX H DJIEKTPOXHMHYECKHX (GOTOMETpHYIECKHX METOIOB aHANH3a C Korerext, [1]- [14]
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MeETOoAax aHaJ/JIu3a.

IMPUMCHCHHUECM XCJIATOB. I/ISMepeHI/Ie
CBCTOIIOIIOMICHUA: ITIOCTOAHCTBO BO

YCTHBIH onpoc,
MpoBepKa 1/3,

OOuwast xapaKTepucTHKa BPEMEHU; BIIMSIHUE TEMIIEPATYPBhI; Teciﬁgiﬂahne
CHEKTPO(HOTOMETPHUUECKOr0 METO1a paccesiHue CBETa.
ananu3a. [I[pumenenre opraHuyecKux BbI60p CIIEKTPAIbHOM 06IaCTH
PearcHToB B CIIEKTPOPOTOMETPHHN. n3Mepenus. Ilormomenrne nCxoaHOro
PeareHThl B hoTOMETPUYECKOM pacTBopa.
aHalIn3¢: CEJICKTUBHOCTD, KoMIutekcHbIe COeAMHEHUS B Pa3IUYHBIX
9yBCTBUTCIIbHOCTD, YUCTOTA. MOTEHIIMOMETPUUECKUX METOJIAX.
Kommiekcuble coenutenns B Merto/ibl onpenesieHus: METAJIIIOB C
MOTCHIMOMETPUICCKUX U NpuMeHeHrueM xeatoB. KoMmriekcHbie
NOIIPOrpahUICCKUX METOAX. COEJIMHEHUS B NOJISIpOrpaduuecKux
metonax. [longporpaduueckre MeTo bl ¢
MIPUMEHEHUEM XEJIaTOB.
17 Opranuyeckue peareHThbl B Haubonee pacnipoctpanéHHbIE
XpoMaTorpaguu U MOHHOM OGMeHe. SKCTpareHThl. TpeboBaHus K ycflf:;r[:;;’oc’
JKCTPAKUMS ¢ IPUMEHEHUEeM AKCTpareHTam M 3KCTParupyeMomy npoBepka /3,
OPraHUuYecKHX PeareHToB. BELIECTBY. 4 oKL, [1]- [24]
[IpuMeHeHne OPraHuYECKHX fectHpoaiie
pEareHTOB U KOMIUIEKCHBIX 5
COeMHEHM B XpoMaTorpaguu u
MOHHOM OOMEHe.
Okctpakuus. [Ipeumyiecta u
HEJIOCTAaTKU MeTo1a. TepMUHOJIOT U,
KOJIMYECTBEHHBIE XaPAKTEPUCTUKHU
npolecca.
18 HUTOTrOBOE 3AHAATHUE 2 [HoxnroroBka k 3auety 4 [1]- [14]
UTOTO 18 | 18 72
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6. O0pa3oBaTebHbIE TEXHOJIOTHH

@opMbl  OpraHu3alM  OOy4eHUs:  JIeKIHH, JIeKIHH-Oecedbl, MPAKTUYECKUE  3aHATHS,
caMmocCTosiTeNbHas padoTa CTYAEHTOB (KOHCIEKTHI, JOKJIabl, pedeparsl, Ipe3eHTallN).

Jis  OCTMXKEHHs TUIAaHHUPYEMBIX pe3yiabTaToB oOydeHuss B aucuuiuiiHe «KoMIuiekcHble
COCJMHEHUS U pEareHTbl B aHAINTUYECKOM XHMMHUHU» MCIIOJB3YIOTCS DPa3jIM4Hble 00pa3oBaTeIbHbIE
TEXHOJIOTUHU:

1. HUngopmayuonno-passusarowue mexnono2uu, HalpaBICHHbIE HAa OBJIAJEHHE OOJBIIUM 3alacoM
3HAHWH, 3alIOMMHAaHUE U CBOOOAHOE OllepupoBaHUE MMU. Vcronb3yercs JIEKIMOHHO-CEMMHAPCKUN
METOJI, CaMOCTOSITEJIbHOE H3Y4E€HUE JIMTEpaTypbl, IPUMEHEHHE HOBBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI U1l CAMOCTOSTEIBbHOIO IIONOJIHEHUS 3HAHWUM, BKIKOYask UCIOJIb30BaHUE TEXHUUECKUX U
JIEKTPOHHBIX CPEJICTB UH(OPMALIIH.

2. JleamenvHocmubie NPAKMUKO-OPUEHMUPOBAHHBIE MEXHON02UU, HAIPABIEHHBIC HAa (OPMUpPOBAHUE
CHCTEMbl NPO(PECCUOHATBHBIX MNPAKTUYECKMX YMEHMH NpU HPOBEIECHUH SKCHEPUMEHTAIbHBIX
HCCIIEIOBaHUM, 00ECIeUnBAIOIMX BO3MOXHOCTh KAaueCTBEHHO BBIINOJHATh HPO(HECCHOHATBHYIO
NesTeNbHOCTb. VIcIonp3yeTcss aHanu3, CpaBHEHME METOJIOB HPOBEACHUS (PU3MKO-XMMHUYECKUX
UCCIIEIOBaHUM, BBIOOp METOJA, B 3aBHUCHUMOCTH OT OOBEKTa MCCIEI0BAaHUS B KOHKPETHOM
IIPOU3BOJICTBEHHON CUTYallUU U €T0 NPaKTUYECKas peanu3aius.

3. Passusarowue npobdiemHo-opueHmupoganHvle mMexHoI02uu, HAIpaBICHHbIE Ha (OPMUPOBAHUE U
pa3BUTHE NPOOJEMHOTIO MBIIUICHUS, MbICIUTEIbHON AaKTMBHOCTH, CIIOCOOHOCTH HPOOJIEMHO
MBICJIHTB, BUACTh U (OPMYIHUPOBATH MPOOIEMBI, BEIOUPATh COCOOBI U CPEACTBA IS UX PEIICHHS.
Hcnonb3yroTcss BUIBI MPOOIEMHOr0 OOYYEHHs: OCBEIEHHE OCHOBHBIX MpoOieM (u3nuecko u
KOJUIOMIHON XMMHH Ha JIEKLUAX, y4eOHbIE TUCKYCCUM, KOJIJIEKTUBHASL MBICIUTEIbHAS JEATEIbHOCTD
B IpyNNax IpH BBIIOJHEHUU IOMCKOBBIX JIAOOPAaTOPHBIX pabOT, pelIeHue 3ajady IOBBILIEHHON
cinoxHocTd. Ilpy 3TOM HCHONB3yIOTCS MEpBbIE TPU YPOBHA (M3 YETHIPEX) CIOXKHOCTU M
CaMOCTOSITENILHOCTH: MPOOJEMHOE H3JI0KEHHE Y4eOHOro marepuaia MHpernojaBaTesieM; CO3JlaHHe
npenojaBaTesneM MpoOJIeMHBIX CHUTyalud, a oOydyaeMmble BMECTE€ C HHMM BKIIOYAIOTCA B UX
paspelieHre; npernoiaBaTelb JUIIb CO3aeT MPOOIIEMHYIO CUTYAIUIO, a pa3pelatoT e€ o0yyaeMble B
X0J1€ CAMOCTOATEIBbHOU JESATEIBHOCTH.

4. Jluunocmmuo-opueHmupogannvle MmexHoio2uu o0bOyuenus, OOecleunBaole B Xo0JAe Y4eOHOro
porecca ydeT pasIM4YHbIX CIHOCOOHOCTEH OO0Yy4aeMbIX, CO3JaHHE HEOOXOAUMBIX YCIOBUH JUIs
pa3sBUTHS HMX WHAMBUIYaJIbHBIX CIOCOOHOCTEH, pa3BUTHE AKTUBHOCTU JMYHOCTH B y4eOHOM
npouecce. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJOTMM OOYYEHHsI peaiu3yloTcs B pe3yJbTaTe
UHAMBUYAIIbHOTO OOLIEHMs IMpernojaBaTeNss M CTyJAEHTa MpHU CcAade KOJUIOKBUYMOB, IIpH
BBIITOJIHEHUM JOMAIIHUX WHJMBHUIYAJIbHBIX 3aJaHHM, MOJATOTOBKE WHIMBHIYAIBHBIX OTYETOB I10
n1a00opaTOpHBIM paboTaM, pelIeHUH OJIMMITHAIHBIX 3a/1a4, Ha €KEeHEebHbIX KOHCYIbTAUAX.

MHHOBaIIMOHHBIE CITOCOOBI M METO/IbI, UCIOJIb3yeMble B 00pa30BaTeIbHOM IMPOLIECCE, OCHOBAHBI HA
UCIOJIb30BAaHUN COBPEMEHHBIX JOCTHKEHHM HAayKu U MHPOPMAIMOHHBIX TexHosioruid. HampaBieHnsl Ha
MOBBIIIEHUE KadyecTBa MOJrOTOBKM IIyT€M pa3BUTHS Yy CTYAEHTOB TBOPYECKHX CIOCOOHOCTEH U
CaMOCTOSITENILHOCTH (METOABbl MPOOJEeMHOr0 OOy4eHHs, HCCIeA0BATENbCKUE METO/bl, TPEHUHIOBBIE
(bopMBI, PEUTHHTOBBIE CHCTEMBbI OOY4YEHHUs M KOHTPOJS 3HaHUU W 1p.). HameneHsl Ha akTHBHU3ALMIO
TBOPUECKOTO TMOTEHLMada M CaMOCTOATEIbHOCTH CTYJEHTOB M MOTYT peain30BbIBaThCS Ha Oase
MHHOBAIIMOHHBIX CTPYKTYp (Hay4YHBIX J1a00OpaTOpUid, IEHTOB, IPEANPHUATUN U OpraHu3aluil 1 1p.).

B npornecce oOyueHus: UCTIONIBb3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI 00YUEHHUSI: TBOPUECKHE
3aJaHus, pa3paboTka MPOEKTOB, paboTa B MajbIX TPYIINax, HCCIEAOBATENLCKUNH METOJ OOy4YeHHS,
oOyueHne Ha OCHOBE OIbITA, IUCKYCCUOHHbIE TEXHOJOTHH.

TpaauunoHHBIE JEKIMH M JAOOpaTOpHBIE 3aHATHUA IMPOBOAATCA B (hopMe C HCIOJIIb30BaHUEM
COBPEMEHHBIX NHTEPAKTUBHBIX TEXHOJIOTHII.

Jlexuusi-auanor — colepkaHue MOAAETCs YEPE3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYACHT IOJIKEH
OTBEYATh HEMOCPEACTBEHHO B XO€ JIEKIIHH.

OmnnaiiH-ceMUHap — pa3HOBHJIHOCTh BeO-KOH(EpeHLMH, MpOBEACHUE OHJIAHH-BCTpEY WU
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npe3eHTaluil uepe3 MHTEepHET B pexuMe peasbHOro BpeMeHHM. Kakaplii M3 y4acTHHKOB HaxXOIUTCS Y
CBOEro KOMIIbIOTEpa (CpeAcTBa CBSA3M), a CBA3b MEXIY HHUMH MoJJepkuBaercs depe3 VHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHUs], YCTAaHOBJIEHHOI'O HA KOMIBIOTEPE KaKIOTO Y4aCTHUKA
(Zoom, Meet, Skype u ap.)

Buneokondepennus — ceanc BuneokoHdepenicss3u (BKC) — a1o TexHONOrns WHTEpaKTUBHOTO
B3aUMOJICHCTBUS JIByX U OoJjiee y4aCTHHKOB 00pa30BaTeNILHOIrO Ipolecca il oOMeHa uH(opmanueil B
peaIbHOM PEXUME BPEMEHHU.

TexHoorust 3MEKTPOHHOr0 00yUYeHHs (pealn3yeTcs IpU MOMOILM 3JIEKTPOHHOM 00pa30BaTeNbHOM
cpenst COI'Y npu wucnonszoBanun pecypcoB OBC, mnpu mnpoBeaeHUHM aBTOMATU3MPOBAHHOTO
TECTUPOBAHUSA U T. [1.).

Hcnonb3yloTcsi TEXHOJOTMM C MNPUMEHEHHEM JAMCTAaHIIMOHHOTO oOO0y4YeHHus Ha IuiaTdopme
«Moodle» http://Ims.nosu.ru/.

IIpumeyanus:

1. Bce Buapl yueOHOW pabOTBI MOTYT HPOBOAWUTHCS MUCTAHIIMOHHO Ha OCHOBAHUM JIOKAJTBHBIX
HOPMAaTHBHBIX aKTOB.

2. B mensx peanusaiidi MHAWBUAYAJIBHOTO IMOIX0/Aa K OOYYCHHIO CTYACHTOB, OCYIIECTBIISIOIINX
y4eOHBIN MPOIECC 0 WHAWBUAYaJIbHOM TPAEKTOPHHM B pPaMKaxX HHAMBHIYaIbHOTO pabodero
[UIaHa, W3YYEHHe JAHHON MCIUIUIMHBI MOXET OCYIIECTBIATHCS Yepe3 WHAWBUIAYaTbHbIC
KOHCYJIBTAI[MH IPENOaBaTelsi OYHO, B YaChl KOHCYJIbTAIMM, 110 JIEKTPOHHOM IOYTE, a TAKKE C
ucnonszoBanuem Cisco Webex, miardopmbl auctaHmponHoro obydenust Moodle, mudHbIi
kabunet cryaeHTa Ha caiite COI'Y, npyrux snementoB D1UOC COI'Y.

7. YueOHO-MeToANYeCcKOe o0ecneyeHne CaMOCTOSITe IbHON PadoThI

CamocrosTenbHas paboTa OO0ydaroUMXCs SBISETCS OAHMM U3 BUAOB Y4YEOHBIX 3aHSTUH.
CamocTosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

® CHUCTEMaTH3alMM W 3aKpPEIUICHHs IOIYYEHHBIX TEOPETUYECKUX 3HAHMM M NPAKTUYECKUX
YMEHUI 00y4aroluxcs CTy/I€HTOB;

e yrayOJeHUs U pacIiupPeHUs] TEOPETUUECKUX 3HAHMIA;

e (dopMupoBaHMs yMEHUIl HCHOJB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CIELHUAIbHYIO JTUTEPATYPY;

e (GOpMHUPOBAHMS CAMOCTOSITEILHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEATIU3aLNN;

®  pa3BUTH UCCIIEIOBATENBCKUX YMEHUH.

CamocrosrenbHas paboTa OOy4aroIMXCS OCYLIECTBISETCA Ha NPOTSXKEHUM H3y4YeHUs Bcel
JUCIHUIUIMHBL B COOTBETCTBUH C YTBEP)KJIEHHOM B y4eOHOM IUIaHE TPYJOEMKOCTHIO (11 O4YHOM (OpMBI
o0y4yeHus 72 Jaca) U COCTOUT U3:

e paboThl CTYACHTOB C JIGKIIMOHHBIMM MaTepuajiaMH, TIOMCKAa M aHalIMU3a JIMTEePaTypHBIX
JAHHBIX U 3JEKTPOHHBIX HCTOYHUKOB HH(OPMALIMHU 1O 3a/IaHHON TEME;
BBITIOJTHEHHU S 33/IaHU AT caMocTosITeNnbHOM paboTel B DMMOC COI'Y;
W3YYEHHUS TEOPETUUECKOI0 MaTepuraa JUlsl MOArOTOBKU K IPAKTHUUECKUM 3aHATHSAM;
paboThI ¢ TECTAaMH U BOTIPOCAMHU ISl CAMOIIPOBEPKH;
MOJTOTOBKU JIOKJIAJIOB U UTOTOBOTO pedepara;

® TOATOTOBKH K 3a4€Ty.

Tembl U GOopMBI BHEAYAUTOPHON CAMOCTOSITENILHOM paboThl, €€ TPYI0EMKOCTh COJIEP)KaTCs B
paznene 5, Tabm. 5.1.

CamocrosTenbHass paboTa CTYAEHTOB IO JUCHUIUIMHE MPOBOAUTCA B BHUJE NHCbMEHHBIX
JOMAIIIHUX 3aJaHii (KOHCIIEKTOB), a TaK)Ke MOJATOTOBKU pedepaToB IO 33aJaHHON TemaTHke. Bompocsl,
BBIHOCHMbIE Ha CaMOCTOSITENIbHOE M3yUeHHUe, a TakKe ydyeOHas JIuTeparypa U METOJUYECKHI MaTepua

16


http://lms.nosu.ru/

[0 OpPraHM3aLUU CAMOCTOSTEIBHOH pabOTHl CTYIEHTOB OTPaKEHbl B YUEOHO-METOAWYECKOH Kapre
IUCUUIUIMHBI «KOMIUIEKCHBIE COEIMHEHMS] U PEareHThl B aHAIUTUYECKON Xumumn» (Tadit. 5.1.) u Ha caiite
nuctannuoHHoro ooyuenus COI'Y.

CamocrosrenbHas paboTa CTYJEHTOB JOJDKHA COOTBETCTBOBATH 0oJiee TIIyOOKOMY YCBOCHHIO
U3y4aeMoro Kypca, GopMHpoBaTh HABBIKU HCCIIEAOBATEIBCKOW paOOThl U OPUEHTUPOBATH CTYJCHTOB Ha
YMCHHC NIPUMCHATH TCOPCTUUCCKHUEC 3HAHWA HA ITPAKTUKC.

CamocrosTenbHas paboTa JODKHA HOCUTH CHUCTEMATHYECKHH XapakTep, ObITh MHTEPECHOW H
MPUBJIICKATEIFHON JJIS CTYICHTA.

Pe3ynbraThl caMOCTOSATENIFHON PabOTHl KOHTPOJIUPYIOTCS MPETOIaBaTeIeM U yYUTHIBAIOTCS HPU
aTTecTaluu cryaeHTa (3auder). [Ipu 3TOM IpoBOAATCS: TECTUPOBAHHE, SKCIIPECC-ONPOC HA MPAKTUYECKUX
3aHATHAX, 3aCIYIINBAaHKE JO0KIAI0B, pedepaToB, MPOBEpKa KOHCIEKTOB H T.1I.

JUis MOATOTOBKM K 3aHATHSM CTYACHTHI TMOJIB3YIOTCS YYeOHMKAaMH U y4eOHBIMH MOCOOUSMHU,
YKa3aHHBIMH B CIHCKE PEKOMEHIOBAaHHOW JIMTEpaTyphl, a TaKKe MHTEPHET-UCTOYHMKaMHU. Bce
METOAMYECKHE MaTepHalibl IPEACTABICHBI B cUcTeMe auctanimonHoro odydenus COI'Y Ha miardopme
Moodle (http://Ims.nosu.ru).

MeTtoanyeckue peKOMEeH/IAHM CTYIeHTAM 110 HANIMCAHUIO pedpepaToB

Hanmcanue pedepara siBusiercs:

- OJIHOM M3 QopM OOy4YeHHUS CTYACHTOB, HANPABICHHOW HA OPraHU3alMI0 U MOBBILIICHHUE
YPOBHS CAMOCTOSITENIbHON padOThI CTY/I€HTOB;

- OHOM M3 ¢GopM HaydHOH pPaOOTHI CTYACHTOB, IIENIbI0 KOTOPOM SBISIETCA paCIIMpPEHHE
Hay4YyHOT'0 Kpyro3opa CTyI€HTOB, 03HAaKOMJIEHHE C METO0JIOTUEN HAYYHOI'O IIOHCKA.

Pedepar, kak popma oOyueHUS CTYAEHTOB - 3TO KpaTKUK 0030p MaKCHUMaJIbHOTO KOJIWYECTBA
JOCTYNHBIX MYyOJUMKAUKA IO 33JaHHOM TeMe, C 3JIEMEHTaMH COIOCTaBUTEIBHOTO AaHadu3a JdaHHBIX
MaTEPHAJIOB U C TOCIENYIOUIMMH BBIBOAAMH.

[Tpu nmpoBeneHun o030pa JOJKHA MPOBOJUTHCA M HCCIE[OBaTelIbCKas paboTa, HO 00bEM ee
OTPaHMYEH, TaK KaK aHAJIM3UPYIOTCS YK€ CHAEIaHHbIE NPEABIAYIIMMH HMCCIEAO0BATEISIMU BBIBOJIBI U B
CBSI3U C HEOOIBIITUM 00BEMOM JTAHHOU (POPMBI pabOTHI.

Tembl pedepatoB ompenenstorcs kKadenpoit (mpemojaBareneM) M COIepXkKarcs B IMporpamme
Kypca. Jlomyckaercs BbIOOp CBOOOJHOMN TE€MBI, HO IO COIVIACOBAHUIO C MpPENoAaBaTesieM U B paMKax TeM
y4eOHOro IUIaHa Mo JJaHHOM JucuuiuinHe. [IpemnopaBarens peKOMEHIyeT JUTepaTypy, KOTopas MOKET
OBITh UCMOJIb30BaHA /ISl HANMCAaHUS pedepara.

Lesblo HantcaHus peepaToB SABIAETCA:

® [IPUBUTHE CTYAECHTAM HaBHIKOB OMONHMOrpaduyeckoro moucka HEOOXOJMMOM JuTeparyphl (Ha
OYMa)KHBIX HOCUTEISIX, B JIEKTPOHHOM BUJIE);

® IIPUBUTHE CTYACHTAM HaBBIKOB KOMIIAKTHOTO W3JIOKEHUSI MHEHHUS aBTOPOB M CBOErO CYXKIEHUS
10 BBIOPAaHHOMY BOIIPOCY B MUCHMEHHOH (hopMe, HayyHO TPAMOTHBIM SI3BIKOM M B XOpPOIIEM
CTHJIE;

e npuoOpeTeHHe HaBblKa I'PaMOTHOTO O(GOPMIICHHS CCBUJIOK Ha MCIOJIb3yeMble HCTOYHUKH,
IIPaBWJIBHOTO [IUTUPOBAHMSI aBTOPCKOTO TEKCTA;

e BbIBJICHHE M Pa3BUTHE y CTYyAEHTa HHTEpeca K OIpEeIelIeHHOW HaydyHOW U MpakTHYeCKON
npoOieMaTuke ¢ TeM, YTOOBI MCCIIEIOBAHUE €€ B JajbHEHIIeM MpOA0IKaIoCh B MOATOTOBKE U
HaIMCaHUM KYPCOBBIX U JUIJIOMHON PaOOTHI U NANbHEHIINX HAYYHBIX TPYAAX.

OcHoBHbBIE 32/1a4M CTYI€HTA IPU HanMcaHuu pedepara:

e C MakCHUMaJbHOW IIOJHOTOM MCIIONB30BaTh JIUTEpaTypy IO BBIOpaHHOM Teme (Kak
pPEKOMEHAYeMyl0, TaK M CaMOCTOSTENbHO TOAOOpaHHYIO) Ui TPaBHJIBHOTO TOHUMAaHHUS
aBTOPCKOM MO3UIINH;

e BepHO (0e3 UCKaKEHHsI CMBICIIA) TTepeiaTh aBTOPCKYIO MO3UIUIO B CBOEH padoTe;

® VYACHUTH AN ce0S M M3JI0XKHUTh NMPUYMHBI CBOETO COrjlacHsi (HECOTJIacHsl) ¢ TeM WU HHBIM
aBTOPOM I10 JTAHHOU MpodIIeMe.
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TpeGoBanus k coaepKaHUIO:

- MaTepua, UCIOJb30BaHHbBIN B pedepaTe, JOIKEH OTHOCUTHCS CTPOTO K BEIOPAaHHOHN TEME;

- HEOOXOAMMO W3JIOKUTh OCHOBHBIE AaCIEKThI MPOOJIEMBI HE TOJNBKO T'PaMOTHO, HO U B
COOTBETCTBUU C TOW MJTM MHOM JIOTUKOM (XPOHOJIOTHYECKOH, TEeMAaTHYECKOM, COOBITUMHOMN U JP.)

- TIPH UBJIOKEHUHU CIIEAYeT CTPYINIUPOBATh HJICH PA3HBIX aBTOPOB MO OOITHOCTH TOYEK 3PCHUS
WJIM 110 HAYYHBIM IIIKOJIaM;

- pedepaT MODKEH 3aKaHYMBATHCS TOJBEIECHHEM MTOTOB IPOBEIECHHON HCCIIEI0BATEIbCKON
paboThl: comep)kaTh KpaTKUW  aHAINW3-O000OCHOBaHHE MPEUMYIIECTB TOH TOYKM 3pEeHHUS IO
paccMaTpuBaeMOMYy BOIIPOCY, ¢ KOTOpPOil Bbl conuaapHsl.

Crtpykrypa pedepara:

1. Hauunaercs pedepar ¢ TUTYIBHOTO JIUCTA.

O6pazen odopmieHHs TUTYIBHOTO JIUCTA JUIs pedepara:

MunucTepeTBO HAayKH U BbIciiero oopasoBanusi Poceniickoi ®enepauun
®I'BOY BO «CeBepo-OceTHHCKHIT TOCY1apPCTBEHHbIN YHUBEPCUTET HMEHU
Kocra JleanoBuua Xeraryposa»
daKyIbTeT XUMHH, 0MO0I0THY U OHOTEXHOJIOTHH

Pedepar
1o uciuIuiHe «KOMITJIEKCHBIC COSTMHEHUS U PEareHThl B AHATUTHICCKONW XHUMUM))

KoMILIeKCOHBI B XMMHY€ECKOM aHAJIN3E
HaumeHoBaHue TeMBbI

Paboty BbimonHu(a)
crynent(ka) UBanos U.A.

2 Kypca, HalpaBleHUue
noarotoBku 04.04.01 Xumus
nporpamma «AHaJIMTHYECKas
XUMUS»

Hay4nslii pykoBOIHTEIB:
JOTIEHT Kadenpsl o01IeH u
HEOPraHUYECKOM XUMUH, K.X.H.
HeéooBa O.B.

Baagukaskas 20

2. 3a TATYIBHBIM JUCTOM cienyetr Oenasnenue. OriaBieHue - ATO IJaH pedepara, B KOTOpOM
Ka)XJIOMy pa3jieNly JI0JKEH COOTBETCTBOBATh HOMEP CTPAHMIIbI, HA KOTOPOH OH HAXOAMUTCS.

3. Texcm pedepara. OH IeMUTCS HA TPU YACTH: 88e0eHlUe, OCHOBHASL YACMb U 3AKII0UEHUE.

a) Begedenue - paznen pedepara, MOCBAIICHHBIA TOCTAHOBKE MPOOJIEMBI, KOTOpas OyaeT
paccMaTpuBaThCsl © 00OCHOBAHHIO BEIOOPA TEMBI.

6) OcHoenasa wacmv - 3TO pa3nen paboOThl, B KOTOPOM IOCIEAOBATEIBHO PACKPBIBAETCS
BbIOpaHHas TeMa. OCHOBHAs 4acTh MOKET OBITh MPECTaBIEHA KaK IEJbHBIM TEKCTOM, TaK U pa3jeiieHa
Ha r1aBbl. [Ipy HEOOXOIMMOCTH TEKCT pedepara MOXKET TOMOTHATHCS WIUTIOCTPAIUSMU, TaOIUIaMHU,
rpadukaMu, HO UMH HE CIIETYEeT «IIeperpyk aTh» TEKCT.

B) 3akirouenue - JTaHHBIN pasnen pedepaTa H0KEH OBITH MPEJICTABICH B BUAE BHIBOJOB, KOTOPHIE
TOTOBSITCSI HA OCHOBE MOATOTOBJICHHOTO TEKCTa. BBHIBOBI JOMKHBI OBITh KPATKUMHU M YETKUMH. Takke B
3aKJIFOYEHUH MOKHO 00O3HAYHTH MPOOIEMBI, KOTOPhIE "BBICBETUIINCH" B X0/€ paboThl Haa pedepaTom,
HO HE OBUTM PaCKpBITHI B padoTe.
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4. Cnucox ucmoyHukoe u aumepamypuvl. B 1TaHHOM CIIHCKE YKa3blBalOTCA KaK T€ MCTOYHUKHU, Ha
KOTOpBIE€ CCBhLIACTCS CTYAEHT MpU MOArOTOBKE pedepara, Tak U BCe MHBIC, U3yUYEHHBIE UM B CBSI3U C €r0
noJAroToBkoi. B paboTe nomkHO OBITH HMCIONB30BAaHO HE MEHEe 5 pasHbIX HCTOYHHMKOB. PaboTa,
BBHITIOJTHEHHAS C UCIIOJIb30BAHUEM MaTepHalia, COJAEPKAIIerocsi B OJJHOM HayYHOM HCTOYHHKE, SIBIISIETCS
SBHBIM IUlarnatoM M He npuHuMaercs. Odopmienne Croucka HUCTOYHUKOB U JIMTEPATYPHI JTOJIKHO
COOTBETCTBOBaTh TPeOOBaHUSIM OUOIMOrpadUUECKUX CTAHIAPTOB.

O0beM U TeXHHYECKHe TPeOOBaHUsl, NPeAbsBIsieMble K BHINOJHEHNIO pedepaTa.

O0BeM paboThI TOJDKEH OBITh, Kak MpaBwiio, He MeHee 12 u He 6osiee 20 crpanui. PaboTa gomkHa
neJaTaTtbes 4epe3 MOJXYTOPHBIN MHTepBai 12 mpudToM, pasMepsl OCTaBIIEMBIX Moyel: jeBoe - 30 MM,
npaBoe - 15 mm, HikHEee - 20 MM, BepxHee - 20 Mmm. CTpaHUIIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

Paccrosiane mMexay Ha3BaHHMEM YacTu pedepara WIN TJIaBbl U MOCIEIYIOIUM TEKCTOM JOJDKHO
ObITh paBHO TpeM uHTepBanaM. dpa3bl, HAYMHAIOIIUECA C «KPACHOI» CTPOKH, MevaTarTcs ¢ ad3alHbIM
OTCTYIIOM OT Hauaya CTPOKH, paBHbIM 1,25 cM.

Kpurtepun (popmMupoBanus oneHoOK npu npeacrapieHnu pegepara

OnenuBas pedepar, nmpernogaBaTelib oOpallaeT BHUMaHUE Ha:

- COOTBETCTBHUE COJIepKaHUs BEIOPaHHOH TeMe;

- OTCYTCTBHEC B TCKCTC OTCTyHJIeHI/Iﬁ OT TCMBI,

- cO0II0IeHNE CTPYKTYPHI paboThI, 1 € 000CHOBAaHHOCTB;

- yMeHHEe paboTaTh C HAYYHOH JIUTEPATypOHl - BEIUIEHATh IPOOIeMy U3 KOHTEKCTA;

- YMEHHE JIOTHYECKH MBICIIUTD;

- KyJIbTYpY IMCBMEHHOU peuH;

- ymMeHue o(OpMIIATH HAay4dHBI TEKCT (NpaBHIbHOE NPHUMEHEHHE U O(OpMIICHHE CCBUIOK,
cocTaBiieHue Onbarorpadum);

- CIOCOOHOCTH BEPHO, 0€3 UCKaXEHUS NIepeaTh UCI0JIb3YeMblil aBTOPCKUI MaTepua,

- cobOmroieHne TpedoBaHuil kK 00beMy paboThI;

- aKKYPaTHOCTh U MTPaBUIBLHOCTh O(OPMIIEHHS], @ TAK)KE TEXHUUECKOTO BBIMOJIHEHHS paboThI;

- BBICTYIIEHUE TI0 TeMe pedepara U OTBETHl HAa BOIPOCHI CTYAEHTOB U IpenoAaBarens (3auura
pedepara) Ha 3aHATHH.

OueHOYHBIH JIMCT NOATOTOBKH U 3aIIMUTHI pedeparta

1. Pedepat cOOTBETCTBYET NPEIOKEHHON TEME, UMEET BCTYIUICHHE, OCHOBHYIO YaCTh, 3aKIIOUEHHE,
CIIMCOK JIUTEpaTypsl — 2 6.
2. Tema packpbITa MOJIHOCTHIO, CTYIEHT MPOJAEMOHCTPUPOBAI CIIOCOOHOCTh aHAIU3UPOBATH Pa3HbIE
TOYKH 3peHus — 1 0.
3. CoobiieHue cienaHo ¢ COONMIOACHUEM HOPM COBPEMEHHOTO PYCCKOTO JUTEPATypHOTO SI3bIKA U C
MpeJICTaBICHUEM MTpe3eHTaIu — 2 0.
MaxkcuManpHO€e KOIHYECTBO 0aII0B — 5.

Cxema oneHnnBaHus pedgepara

Onenka, 0asa Onucanmne
5 Bo BBegeHun uyeTko cHOpMYIHpPOBAH TE3HMC, COOTBETCTBYIOIIUN TeMe
(oTIMYHO) pedepara, BHIMOTHEHA 33a/1a4a 3aMHTEPECOBATH 00YJIaIONTUXCS;

JIEJIEHUE TEKCTa HAa BBEJICHUE, OCHOBHYIO YaCTh U 3aKJIFOYEHHUE.

B ocHOBHOI "acTH:

JIOTUYHO, CBSI3HO U TIOJIHO JJOKA3bIBAETCS BBIABUHYTHIN TE3UC;
3aKJIFOYEHUE COJIEPKUT BBIBO/JIbI, TOTUYHO BBITEKAIOIINE U3 COJICPIKAHUS
OCHOBHOI 4acTH;

JUISL  BBIPDQKEHUSI CBOUX MBICIEH HE TOJIB3YETCS  YIPOIIEHHO-
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CoNoOR~WNE

MIPUMUTUBHBIM S3BIKOM;

JEMOHCTPUPYET MOJTHOE TOHUMAaHHUE MPOOIJIEMBI;

MpeACTaBJICHA PE3EHTalUs K TOKIay;

MOJTyYEHBI PABUIIbHBIE OTBETHI HAa BCE BOIIPOCHI MTPEIO1aBaTEelIs;

Bce TpeOoBaHMs, IMpenbsBisieMble K odopmieHuo pedepara,
BBITIOJTHEHBI.

4
(xopor1o)

Bo BBegcHMM 4eTKO C(HOPMYIHPOBAH TE3HMC, COOTBETCTBYIOINHUN TEME
pedepara, B H3BECTHOH Mepe BBINIOJIHCHA 3ajJaya 3auHTEPECOBATH
oOydJaronuxcs,

B OCHOBHOWM 4YaCTH JIOTMYHO, CBS3HO, HO HEJIOCTATOYHO IIOJHO
JTOKa3bIBACTCS BBIABUHYTHIN TE3HC;,

3aKJTFOUYCHUE COACPIKHUT BHIBOJIBI, IOTUYHO BBITEKAIOIINE U3 COACPKAHUS
OCHOBHOMH YacTH;

MIpPeJICTaBJICHA MTPE3EHTAIHS K JIOKIIY;

JUIS. BBIPQXKCHUSI CBOMX MBICICH CTYACHT HE MOJB3YeTCs YHPOIEHHO-
MPUMHUTHBHBIM SI3BIKOM;

MOJTYYCHBI MPABUIIbHBIC OTBETHI HE HA BCE BOIPOCHI MPETIO1aBaTElIs;

Bce TpeOoBaHMS, TMpeabsBisieMble K odopmieHUio pedepara,
BBIITOJTHEHBI.

3

(YIOBIETBOPUTENHHO)

Bo BBemenuu Te3nc CcQOpPMYIMpPOBAH HEYETKO WJIM HE BIIOJHE
COOTBETCTBYET TEME BBICTYIUICHUS;

B OCHOBHOW YaCTH BBIABUHYTBHIA TE3UC JOKA3bIBACTCS HEIOCTATOYHO
TOoTUYHO (YOeIUTEeNbHO) U MOCIIeI0BATEIHHO;

3aKJIFOYCHUE COJICPKUT BBIBOJBI, HE TOJTHOCTHIO COOTBETCTBYIOIIHE
COJICP)KaHHIO0 OCHOBHOM YacTH;

MIpeJICTaBJICHA MPE3EHTAINI K JOKIAay, HO UMEIOTCS TpaMMaTHYCCKUE
OIIIMOKH,

CTYJICHT HE CMOT Y€TKO OTBETHTbH Ha BOIIPOCHI TPEIO1aBaATEIIS;

SI3BIK pa0OTHI B 1I€JIOM HE COOTBETCTBYET YPOBHIO MaruCTPaHTa;
MMEIOTCSl HEeZI0UeThl B 0opopMiieHUH pedepara.

2
(HEey/10BJIETBOPUTEINIHHO)

Bo BBemenuum Te3uc chopMyaMpOBaH HEYETKO WM HE BIIOJHE
COOTBETCTBYET TeMe pedepara,

B OCHOBHOWM YacTH BBIABHHYTBHIM TE3UC JIOKA3bIBAETCS HEIOCTATOYHO
JOTUYHO (YOeIUTeNbHO) U MOCIIEJ0BATEIbHO;

B 3aKJIIOYEHHUU BBIBOJABI HE IOJHOCTHIO COOTBETCTBYIOT COJEPIKAHUIO
OCHOBHOM YacCTH;

S3BIK PA0OTHI B LIEJIOM HE COOTBETCTBYET YPOBHIO MarucTpaHTa;
odopmiieHre pabOThI HE COOTBETCTBYET TPEOOBAHUSIM.

IIpumepHas TeMaTHKA J0KJIAI0B M pedpepaToB MO AUCHUILINHE

Bxnag pycckux ydeHbIX B KOOPAUHAIMOHHYIO XHUMHIO.

Kunetnka 1 MeXaHHU3M peakiuii KOMIUIEKCOOOpa30BaHUsI.

Koopaunarmonsapie COeTMHEHHS KaK aHATUTHYECKUE PeareHThI.

KoopannaiionHble COeIMHEHMS] KaK KaTalu3aToOpbl. MeTalsIOKOMIUIEKCHBIN KaTaaus.
KoopauHarmonHple COeTMHEHHS KaK OPTAaHMYECKUE KPACUTENH U HEOPTaHUUECKHUE ITUTMEHTHI.
Koopannaimonuble COeIMHEHNS] B XUMUYECKON TEXHOJIOTHH.

KpayH-3¢ups! 1 1X METALITOKOMITIIEKCHI.

AMOUICHTAaTHBIC TUTAH bl B COBPEMEHHOW XUMUU KOOPAUHAIIMOHHBIX COSIUHEHUH.
KoHcTaHThl yCTOMYMBOCTH KOOPAMHAIIMOHHBIX COCTMHEHUN U METO/IBl UX ONPEICIICHHUS.
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12.
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15.
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18.
19.

20.
21.
22.
23.

24,
25.
26.
27.
28.

Bunbl nzoMepun KOOpIMHALMOHHBIX COCAUHEHUN.

OcHOBHBIE THUIIBI U HOMEHKJIATYPa KOOPINHAMOHHBIX COCIUHEHUM.

dusnueckue U GU3NKO-XUMHUECKUE METO/Ibl MCCIIEIOBAHNUS KOOPAUHAIIMOHHBIX COCTMHEHUH.
CuHTEe3 KOOpIMHALIMOHHBIX COCIUHEHU.

XuMHYECKas CBA3b B KOOPAMHALMOHHBIX COCIUHEHHUSIX.

Kuci0THO-0CHOBHBIE CBOMCTBA KOOPAMHALMOHHBIX COCIUHEHU.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KOOPIMHALIMOHHBIX COEIMHEHUM.

PaBHOBecus B pacTBOpax KOOPAMHALMOHHBIX COEIMHEHUN.

B3anmMHoe BiHsiHHE JIUTaH0B BO BHYTPEHHEH cepe KOOPIUHAIIMOHHBIX COSAMHEHU.
OO1w1ast xapakTepUCTHKA OpraHUYEeCKUX peareHToB. Mcropuueckue 3Tansl pa3BUTHSA TEOPUU U
IIPaKTUKU IPUMEHEHUSI OPraHUYECKUX PEareHTOB

IIpuMeHEeHNE OpPraHMYECKUX PEareHTOB B KAYECTBCHHOM aHAJIN3E.

[Tpumenenne n30MpaTeTbHBIX OPraHUYECKUX PEareéHTOB B KOJIMYECTBEHHOM aHaJIM3e.
Opranudeckue peareHTsl JUlsl OCaKI€HUS BellecTB. MacKupOBaHUE U IEMAaCKUPOBAHMUE.
Knaccudukanms opranndeckux peareHToB. BeIOOp 1 0COOEHHOCTH UCTIOIB30BAHMS OPTaHUYECKUX
pEareHTOB B AHAJIMTUYECKONW XUMHH.

Opranuueckue peareHThl B rpaBUMETPUUYECKOM U TUTPUMETPUYECKOM aHATIU3aX.
Opranndeckue peareHThbl B ONTHYECKMX METOJAX aHAIN3a.

Opranuyeckue peareHThl B 3JIEKTPOXUMHUYECKUX METOAAX aHaJIn3a.

Opranuyeckue peareHThbl B XpoMarorpaduu 1 HOHHOM OOMEHe.

DKCTpaklys ¢ IPUMEHEHUEM OPTaHUYECKUX PEareHTOB.

8. OueHo4HbIe cpeacTBa JJIA TEKYNIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHOH aTTecTallul U
NMPOMEKYTOUYHOM ATTECTAIMH MO UTOraM OCBOEHMSI JUCIUIJIMHBI

Tekymuii KOHTPOJIb 3HAHUI TPOBOAUTCSA MYTEM OLEHKHU BBIMOJHEHUS 3aJaHU K MPAKTUYECKUM
3aHATHUAM, a4 TaKXKE YCTHBIX OTBETOB Ha IPAKTUYECKUX 3aHATUSX, BBICTYIUIEHMH C JOKJIAJaMH U

pedepaTaMu, OIICHKU MOATOTOBICHHBIX CTYJEHTAMU MTPE3CHTAIIHI.

HpI/IMepbl 3aJaHuH K NMPAKTUICCKUM 3aHATUAM

BbINOJHUTD yHpAaKHEHUS:

1. Yemy paBHBI CTENEHb OKUCIEHHUS M KOOPAMHAIMOHHOE YHMCIIO LIEHTPAIBbHOIO aTOMa,

KOOpPJMHAIIMOHHAs! EMKOCTb JIUTAHI0B U 3apsi]] BHYTPEHHEN cepbl B COETUHEHUSIX ?
a) [Cd(NH3)s]SO4;  6) [Co(en)z]Cls B) K3 [Ir(C204) 2Cl2]; r) H[AUCl4];
1) K2 [HQ(SCN)4]; e) [Pt(NH3)2Cl2]; x) [Cr(H20)2(NHz3)4]Cl3; 3) NH4 [Cr(NH3)2(NCS)a4].

2. Hanummute xoopaumHaimoHHble (opmyisl coenauneHni menu(l u II), B koTophIx Jurangamu
ABJIAFOTCS MONeKybl ¥ nonbl: NHs, CN, ClI, S,03%. Koopauranmonnoe uncio Cu(l) paBHo 2,
Cu(II) paBHo 4.

3. HanmmuTe KoopAMHAIIMOHHBIE POPMYITBI BCEX BO3MOXKHBIX coennHeHnid tiatuHbi(1l), B
KOTOPBIX JIMTaHJaMU SIBISIFOTCS OpPOMHUI-MOHBI U MOJIEKYJIBI aMMHAKa.

4. Beruucnute 3apsiabpl KOMIUIEKCHBIX HOHOB, oOpa3zoBaHHBIX Xxpomom(III):

a) [Cr(H20)e]; 0) [Cr(NCS)s¢]; B) [Cr(H20)4Cl2]; r) [Cr(NH3)2(NCS)4].
5. VYkaxuTe BHYTPEHHIOIO U BHEIIHIOIO chepbl, KOMIIEKCOOOpa3oBaTesb (LIEHTPaJIbHBIN aToM) U
JIUTaH/IbI

B CJICAYIOIINX KOMIIJICEKCHBIX COCANHCHUSAX !
a) K3[CO(C204)3]; [Zn(N H3)4](NO3)2; SI’z[CU(OH)e];
0) [Cr(CO)s]; Nas[Co(NO2)e] - H20; Ca[Cr(NHs)2(NCS)4]2;
B) [Cu(NH3)4]SO4 - H20; [K(H20)s][Cr(H20)6](SOs)2: K[AG(CN):].
6. OHpG,Z[CJ'II/ITe CTCIICHb OKHUCIJICHUS KOMHJ’ICKCOO6pa3OBaTCJ'I$I B KOMIIJIEKCHBIX
COCANHCHUAX:



10.

11.

a) Nas[FeFe]; [Cr(CeHs)2]; [Ni(NH3)6]Cl2;

6) Na[Sh(OH)s]; K2[Hgls]; [Cr(H20)6]Cls;

B) Cs[ICl4]; H[AuCl4]; [Fe(CsHs)];

r) K[I(1)2]; K3[Cr(OH)e]; Li[AlIH.];

1) Nas[Ag(SOsS)]; [Ti(H20)s]Cls; Nas[Fe(CN)e];
e) Ko[TaF7]; Rb2[SnCle]; [Cr(en)2(NCS)2]2SOsa.

. HazoBurte CJICAYIOINE KOOPAUHAIIMOHHBIC COCANHCHUA:

a) Nas[Co(CO3)s];  6) Ks[Cr(NCS)]; B) NHa[Cr(NH3)2(NCS)a]; 1) [Pt(NHs):Cl2];
1) [Cu(NH3)41S04; €) [La(IMCO)][Cr(NCS)s]; x) K[BF.]; 3) [Cr(Hz0)2(NH3)s]Cls.

. Onpenenure THI U30MEPUH B HAOOpAX KOMILJIEKCHBIX COEUHEHUI:

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

6) [Co(NH3)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]Cl;
1) [Pt(NH3)aSO4](OH)2 u [Pt(NH3)4(OH)2]SOs;
e) [Co(py)2(C1)2]Cl 1 [Co(py)Cls] - py.

. M3Bectro, uTo kommtekc [Ni(CN) 4]% muamarauten, a kommuekce [NiCls]? mapamarsuten, non

[Fe(CN) 6]* comepuT TONBKO OMH HECTIAPEHHBIH 371eKTpoH, a HoH [Fe(H20)s]*" - mars.
OObsicHUTE TH SKCTIEpUMEHTaNbHBIE (DaKThl, Oa3upysich Ha meToae BC.

Kakne us MEPCUNCIICHHBIX KOOPpAWMHAIWOHHBIX COC,HI/IHGHI/II\/'I OKpali€Hbl U KaKHUe 6CCI_[BCTHI)I:
[CF(NH3)2(H20)4](N03)2; Na[Ag(NOZ)z]; C&[A'(OH)5 HzO]; Nas[V(SCN)6]; [-l-l(HZO)G]Cle,'7
Hcnonw3yiite a1 00bICHEHUS TEOPUIO KPUCTAIUTUIECKOTO TIOJISL.

Berunciute KoHueHtpaimio woHoB cepedpa B 0,1M pactBope [Ag(NHs3)2]Cl, ecnu koHCcTaHTa
HECTOMKOCTH KOMILIEKCHOrO HOHA paBHa 5,89-108. Pacteop comu comepxkur 5 r/1 NHs.

BOI[pOCbI 1 3aJaHUSA ]I CAMOKOHTPOJIA MPH MOATOTOBKE K NPAKTHYCCKUM 3aHATUAM

wrh e

No ok

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.
20.

Hcropus pa3BUTHS XUMUK KOOPAMHALIMOHHBIX COEUHEHUN.

Koopaunarmonnas reopusi A. Bepuepa.

OcHOBHbIE  TOHATHS ~ KOOPAWHALIMOHHOW  XHMHH:  KOMILIEKCOOOpa3oBaTenb,  JIMTAHbI,
KOOPJAMHAIIMOHHOE YHCIIO, BHYTPEHHsIS ¥ BHETH:s ceprl. [Ipumepsl.

Knaccudukanus nuranaos. Jlentatnocts. [Ipumepst.

Kaxkue nuranapl oTHOCATCS K amOuaeHTaTHBIM? [IpuMepsl.

Tunsl k1accuukanuii KOOPAUHAIMOHHBIX COSTUHEHUH.

Kak wmoxHO kiaccuuuupoBath KOOPAMHAIIMOHHBIC COEAMHEHUS B 3aBUCHUMOCTH OT 3apsja
BHyTpeHHeH cdepbl?

Kaxk knaccuduimpyrorcst KOOpAUHAITMOHHBIE COSAMHEHUS B 3aBUCUMOCTH OT TIPUPOIBI JIUTaHI0B?
Kakue coequHeHns Ha3bIBAIOTCS XCIATHBIMU?

Kakue KOMIUIEKCHI OTHOCSTCS K OJHOSIIEPHBIM M K MHOTOSJIEPHBIM?

Kakue nuranapl nony4uiy Ha3BaHUE MOCTHUKOBBIX?

Kakne koMIIeKCHBIC COSTUHEHNUS HAa3bIBAIOT IBOMHBIMM COJISIMH ?

Kakue coenuHeHus Ha3bpIBaloTCS KJIacTepHbIMU? B ueM paznuuve Mexy MONHUSACPHBIMU U
KJIACTEPHBIMU KOOPAMHAIMOHHBIMHU COCTMHEHUSIMU?

[IpuBenure mpuMepbl ABYX-, TPEX- M WIECTUAAEPHBIX KIACTEPOB.

Kaxkue snemeHTsI 00pa3yroT KJIacTephl, OTHOCSIIUECS K TPYIINE HU3IIUX TaJOTeHUI0OB U OKCHUIOB?
[IpaBuna HOMEHKIATYpPbl KOOPAUHAIMOHHBIX COEAMHEHUH.

THOBI KOMIUIEKCHBIX COEIUHEHUHN.

CocraBiieHHe KOOPAMHALMOHHBIX (GOPMYT M Ha3BaHWA KOMIUJIEKCOB B COOTBETCTBUU C
pexomenpanusmu MHOTTAK.

N3omepust KOOpAMHALMOHHBIX COCIUHEHUM, ee BUbL. [IpuMepsl.

YcraHoBieHHME 4YHCIIa TEOMETPUUYECKUX H30MEPOB COEAMHEHHMM 3alaHHOTO COCTaBa M UX
reOMETPHUECKON KOH(PHUTYpaIHH.
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Oxapakrepu3yiitTe reomeTpuieckyto mzomeputo. Kakue Qakxropsr ee ompexaenstor? [lpuBemute
MIPUMEPBHI.

CKOJIBKO T€OMETPHUYECKHUX H30MEPOB HMMEIOT TeTpa’rapuueckuii komiuieke [Zn(NHz)2Cl)] u
wIockuii kBaapatHeiii komiuteke [Pt(NH3)2Cl2]?

JlaliTe XapaKTepUCTUKY HOHHU3AIMOHHOW W30MEPUHU. 3aBUCUT JU JTOT THUI HU30MEPUU OT
XUMHUYECKON NpHUpOAbl KOOpAMHUpYeMbIX Tpynn? IIpuBeaure npumepsl.

OxapakTepu3yiTe COJIbBATHYI0 M30MEPHUIO. 3aBUCUT JIM ITOT TUI H30MEPUU OT XUMHUUYECKOH
MpUPOJbl KOOpAMHUpPYeMbIX rpynn? [IpuBenute npumepsl.

JlaliTe XapakTEpUCTHKY KOOPAMHALMOHHOM HW30MEPUM U KOOPAMHALUMOHHOW MOJUMEPHUHU.
[IpuBenuTe mpuMepsl.

OxapakTepu3yiTe CTPYKTYpHYIO (CBSA3EBYIO) M30MEpHIO. 3aBUCHUT JIM STOT THUI H30MEPUH OT
XUMHUYECKOH IPUPOABI KOOpAUHUPYEMBIX Ipynn? [IpuBeaure npumepsl.

JlaliTe XapaKTepUCTUKY KOOpAMHAIMOHHOW wu3oMepuu. Ot uero ona 3aBucut? IlpuBenute
MIPUMEPBHI.

Oxapakrepu3yidiTe  KoHpOpManmMOHHYI0  m3oMeputo.  Kakwe ¢akropel ee ompenenstor?
[IpuBenuTe mpuMepsl.

Jlaiite xapakTepuCTHKy onTudeckoid uzomepuu. CopmMyaupyiTe MOHATUE «IHAHTHOMEPH.
3aBUCUT JIM OITHUYECKass H30MEpPUs OT XUMHUYECKON NPHUPOABbl KOOPAWHUPYEMBIX TIpymnn?
[IpuBenuTe MpUMEpBI.

[lepeunciure OCHOBHBIE MOJOKEHUS METOAA BAJICHTHBIX CBS3EH.

Mertoa BaJleHTHBIX CBS3€H M JOHOPHO-AKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOOPIUHAIIMOHHBIX
COETMHEHUM.

[TosicHUTe TEPMUHOJIOTHIO: HOHHBIC W KOBAJICHTHBIC KOMILJICKCHI, CIIMH-CBOOOJHBIC, CITUH-
CBSI3aHHBIE, BHEIIIHE- U BHYTPUOPOUTAIIbHBIE KOMILIIEKCHI.

Tunel ruOpUAM3aIMUM  aTOMHBIX OpOWTalled WEHTPAIBHOIO aroMa H IPOCTPAHCTBEHHAs
KOH(UTYpaIysi KOMILIEKCOB.

JlaTuBHBIE T — CBSI3H.

OCHOBHBIE MOJIO)KEHHS TEOPUU KPUCTATUIMUECKOTO MO,

Kakue QaxTopsl onpeaensiorT cuily KpUCTAIIIMYECKOrO MOJs?

Kaxkue nonst npyHUMAarOT B TEOPUU KPUCTAIUITMYECKOTO TOJIsA7

Kaxk onpenensitoT BBICOKO- M1 HU3KOCTTMHOBBIE KOMILIEKCHI? OT 4ero 3aBUCUT BHIOOD

TaKoOro ONMHUCAHUS KOMIUIeKca?

DHeprus pacleIuIeHns U CUJIa TOJIs JINTaH/10B.

Kak u3meHuTcss 3HaueHHe MapaMerpa pacUICIUICHHUS C YBEIUYEHUEM CTENEHU OKHUCICHHUS U
3apsna siapa KOMIUIEKCooOpa3zoBarTes?

Crnektpoxumudeckuit psn nurannoB. Kakyro nadopmaiuio oH naet?

Kak ¢ mo3uniuii Teopun KpUCTAIITMYECKOTO TOJIT 0OBSICHAETCSI OKpacKa KOMIUIEKCHBIX
coelMHEeHMI? PacyeT IIMHBI BOJHBI OKPAILIEHHOTO KOMILJIEKCA.

Kak BBIYMCIUTH 3HEPTUI0 CTAOWUIN3ALUU KPUCTAUIMYECKUM TOJEM?

Cxema pacuierneHus: JHEPreTUYECKUX YpOoBHEH aJist d-31EKTPOHOB B OKTadAPUIECKOM I10JIe
JIUTaH]IOB.

Cxema pacuierneHus JHePTeTUYECKUX YpOBHEHN 175t d-32IeKTPOHOB B TETPAdIPUUECKOM IOJIE
JIUTaH[IOB.

Cxema pacuiernaeHus SJHePreTHIeCKUX YpoBHEH 1715 d-2JIeKTPOHOB B KBAAPATHOM I1OJIE JIMTAHIOB.
Oddext Ana — Tennepa. Iyig kakux KOMILJIEKCOB OH XapaKTepeH?

OcHOBHBIE TIOJIOKEHUS TEOPUH MOJICKYJISIPHBIX OpOuTasiell mpu 00pa3oBaHUU XUMUYECKOW CBS3H
B XUMHUYECKHUX COCTUHCHUSX.

CocraBrieHne cxeMbl 00pa30BaHUs MOJIEKYJISIPHBIX opOuTanel Ha mpumepe Mosekyisl CO.
OCHOBHBIE TIOJIOKEHHS TEOPUU TIOJIS JTUTAH/IOB.

Kakue monekynsipaple OpOUTaIM HA3BIBAIOTCS CBS3BIBAIONINMHU, Pa3PBIXJISIONIUMU,
HECBA3LIBAIOIUMHA?

CocraBiieHue cxeMm 00pa30BaHUS MOJICKYISPHBIX OpOUTAICH B OKTadAPUIECKIX KOMIUIEKCAX.
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2.

54.
55.
56.
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64.

65.
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70.
71.
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75.

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

BEICOKOCITMHOBBIE M HU3KOCITHHOBBIE OKTadipHuecKue Komriekchl ¢ 0° — konduryparnmueii.
CnuH-cBOOOAHBIC U CITUH-CIIAPEHHBIC KOMIUICKCHI.

[lepBuuHas 1 BTOpUYHAS TUCCOLUALINHA KOMIUIEKCHBIX COSIMHEHUI B BOJAHBIX PacTBOpax.
CylecTByeT JIM MOHITUE KOHCTAaHTAa PAaBHOBECHS ISl EPBUYHOM JUCCOLUALMU KOMILUIEKCHOTO
coenuneHus1? OOBSICHUTD, TOYEMY.

JIns KakrX KOMIUJIEKCOB MIEPBUYHAS IUCCOIMALINS OTCYTCTBYET?

KoHCTaHTEI HECTONKOCTH KOMILIECKCOB.

B uem cocrout pasnuuve MeXIy TEPMOJMHAMUYECKMMHM U KOHIICHTPAMOHHBIMH KOHCTAaHTAMH
HECTOHUKOCTH?

C wu3MEHEHHMEM KaKOW TepMOJUHAMUYECKON (YHKIMU  CBSI3aHBI  BEJIMYMHBI  KOHCTaHT
HECTOMKOCTH?
Kak BimseT W3MEHEHHE SHTPOIMH HA KOHCTAHTHI YCTOMYHMBOCTH?

CryneHuatsie M OOIIME KOHCTAaHTHI OOpa30BaHUS KOMILJIEKCOB, MX CBSI3b C KOHCTaHTaMH
HECTOMKOCTH.

CBsi3p MeXAy IIOJIO)KEHHEM DJJIEMEHTOB B IEPUOJUYECKON CHUCTEME U UX CIHOCOOHOCTBIO K
KOMILIEKCOOOpa30BaHHUIO.

B yem 3akintoyaercs KOHLUENIUS )KECTKUX U MATKUX KUCIOT U OCHOBaHHM?

Kaxue KucioTel OTHOCATCS K )KECTKHM, a KAKHE — K MATKUM?

Kakoii xapakrep XUMHUYECKOW CBS3M MpeolnagaeT B KOOPAMHAIMOHHBIX COCIHMHEHUSX,
00pa30BaHHBIX MATKUMH KHCIOTAMHU U OCHOBAHUSAMU?

Kakpre HOHBI MeTauIoB KOOPAMHUPYIOT THOLMAHAT-UOH Yepe3 aTOM a30Ta, a KaKue — 4epes
aToM cephl?

B yem cymuOCTh XenmaTHOro ¢ dexra’?

Tpanc-snustnue, otkpeitoe U. 1. YUepHsieBbIM.

Psin TpaHcBnusiHus murannoB B komiuiekcax Pt(Il).

OObsicHeHHE 3aKOHOMEPHOCTEH peakIuil 3aMeleHHs C TO3MLUH 3aKOHOMEPHOCTH TpaHC-
BIIASIHUSL.

Kak ncxons u3 3akoHOMepHOCTEH TpaHC-BIMSHUA MOYXKHO 00BsICHUTH npasuiio [leiipone?

B uem 3akmiouaercs npasuiio Meprencena? Kak oHO cBsi3aHO ¢ TpaHC-BIUSHUEM JINTAaHI0B?
IToueMy ¢ mOMOIIIBIO THOMOYEBMHHOM peakiuu KypHakoBa MOKHO ONPEAEIUTh TEOMETPUUECKYIO
KOH(Urypanuio Komriekca?

Teopuu Tpanc-Bnusiaud. TpancsnusHue no ['pundepry. Tpanc-addext no Yarry.

[IprMeHeHne KOOPAMHALIMOHHBIX COCIMHEHN B KAUECTBEHHOM AHAJIN3E.

IIpuMeHeHrne KOOPAMHALIMOHHBIX COCIMHEHUN B KOJIMYECTBEHHOM aHaJINU3E.

[Ipumenenne KC B metone ocaxnenus. [Ipumepsi.

[Tpumenenne KC B o0bemMHOM ananuze. Komminexkconomerpus. [lpumepsr.

ITpumenenue KC B xonopumerpuueckux merogax. [lpumepsi.

[Tpumenenne KC B nonsiporpaduueckom ananuse. [Ipumepsi.

IIpumepbI TeCTOB 1JIsl TEKYLIEro KOHTPOJIS 3HAHUH CTY/ICHTOB

KoMIuiekcHbIE COEIMHEHNS — JTO:

1)
2)
3)
4)

CJIO’KHBIE YCTOMUMBBIE XUMHYECKHE OOpa30BaHUS;

BEILIECTBA, COCTOSIINE U3 KOMIUIEKCOOOpa30BaTeNs U JIUTaH/IO0B;

COCJIMHEHMSI, COCTOSIIINE U3 BHYTPEHHEW U BHENIHEH chepsl;

CJIO’KHBIE YCTOMUMBBIE XUMHUYECKHE COEANHEHHS, B KOTOPBIX 0053aTE€IbHO MPUCYTCTBYET JOHOPHO-
aKILENTOPHAs CBSA3b.

Bri6epure Hanboee npaBUIIbHOE ONIpEAeIeHHE.
KommnexcoobpazoBarens — 310:

1)
2)
3)

HOH, 3aHUMAIOIIUN HEHTPAIBHOE MECTO, SIBISIOIIUNCS aKIIENTOPOM IJIEKTPOHHBIX Map;
OTPHUIATEIHHO-3aPSKEHHBINA MOH, SIBIIIOIIUICS TOHOPOM JIEKTPOHHBIX Tap;
TOJIBKO (-371EMEHTBI, JOHOPHI AIEKTPOHHBIX T1ap;
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10.

11.

12.

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

Jluranasl — 3to:

1) MoJeKyJIBI, TOHOPBI DJICKTPOHHBIX Tap;

2) MOJIEKYIIbI M HOHBI, JOHOPHI AJIEKTPOHHBIX Tap;

3) HOHBI, aKIENITOPbI AICKTPOHHBIX Map;

4) MOJIEKYJIbI U HOHBI, AKIIETITOPBI JJICKTPOHHBIX Map.

JeHntarHocTh — 3T0:

1) uucio cBsi3elt MKy KOMILIEKCOOOpa30BaTeeM U JINTaHIaMHU;

2) YHCIIO BIICKTPOHOAOHOPHBIX aTOMOB B JIUTAH/IE;

3) YHCITO BIIEKTPOHOAOHOPHBIX AaTOMOB B KOMILJIEKCOOOpa3oBaree;

4) 4uCIO MEKTPOHOAKIIECIITOPHBIX ATOMOB B KOMILIIEKCOOOpa3oBarere.

U3 nepeuncleHHbIX IMraHa0B BeibepuTe 6unentatasie: a) CN-; 6) OH; B) COs%;
r) C204%7; 1) NO2; €) S04%

1) a,0,n;

2) B,T,¢€;

3) a,B,T;

4) 0, nme.

B kakoM kadyecTBe raJloreHHU/1-MOHbI BXOJIST B COCTaB KOMILJICKCHBIX COCTUHCHUI:
a) TUTaHA0B; 0) KOMIUIEKCOOOpa3oBaTeeli; B) IMTaHJ0B U KOMILUIEKCOOOpa30BaTeNei;
T') BHEIIHEH chepbl?

1) a 0;

2) o,r;

3) B, T

4) a,r.

Yem menbIle Kyeer , TEM KOMITIEKC OOIEE:

1) ycToitumBbIii;

2) yCTOMYMBOCTH HE OmpeaeseTcs BeMUuInHON Kyeer |

3) HeyCTOWYMBBIIA;

4) pacTBOPUMBIA.

Yemy paBHa CTeNEeHb OKUCIICHHSI HOHA-KOMILIeKcooOpaszoBateis B Mosiekyiie Ko[PtClg]?
1) +3;

2) +4;

3) +2;

4) +6.

Omnpenenute 3apsii BHYTPEHHEH chephl 1 KOOPANHAIIMOHHOE YHCIIO
KOMIUTIEKCOOOpazoBaress B KomiiekcHoM coeaunenun Ka[Fe(OH)2(CN)J]:

1) +4,4;

2) +2,6;

3) —4,6;

4) -2,4.

Beibepute npaBuibHOE Ha3BaHHe KoMmIuiekcHOMY coenunaeHnto [CO(NH3)3(H20)2(CN)]Br2:

1) mubpomonmanoarakBatpuamMmmunakoOansta (111);

2) 6pomu ruanouakBarpuaMmunkooansta (11);

3) 6pomun ranoarnakBarpruammuakooaieTa (11);

4) nnanoauakBatpuamMmmuakodanerar (111) 6poma.

B xommnexkcaom coeaunernn [Ni(NHs)sClIJOH 3apsin BayTpenneit chepsl u
KOMILIIEKCO00pa30BaTes PaBHBI:

1) +2, +2;

2) -2, +1;

3) +1, +2;

4) +2, +1.

OnpeﬂenHTe 3apsAd KOMIIJIEKCHOI'O MOHA, CTCIICHD OKHUCJICHUA U KOOPAMHAIIUOHHOC YU CIIO

komruiekcooopazosares B coequaennn K[Al (H20)2(OH)s):
1) -1, +2, 4;
2) -1, +3, 6;
3)-1, +3, 4;
4) +1, +4, 6.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Haumenb1ieii cmocoOHOCTIO K KOMITTIEKCOOOPa30BaHUIO 00Iadar0T:
1) d-anemeHTHI;
2) S-3JICMEHTHI;
3) p-2JIEMEHTHI;
4) f-aeMeHTHI.
HazoBuTe xoMIuIekcooOpa3oBaTellb B TeMOTTIOOHHE:
1) Fe%;
2) Fe®*;
3) Fe?";
4) Mg?*.
Kakoii aeMeHT sSBIsieTCsl KOMILIEKCOO0pa3oBareneM B xjaopoduiie?
1) koOanbT;
2) xKenes3o;
3) Maruui;
4) mapraserl.
Kakoii 311eMeHT sABJIsCTCS KOMILIEKCOOOpa3oBareaeM B BUTaMuHe B1o?
1) xobansbT;
2) xKenes3o;
3) Maruui;
4) HUKEJIb.
YkaxxuTe TUT THOPUAM3AIMHA ATOMHBIX OpOUTAIEeH IEHTPAIBHOTO HOHA B KOMIUIEKCHOM
coemuuennn [Ni(NHs)e] Bra:
1) spd
2) sp;
3) dsp%
4)  d%spd.
YKaxXuTe TUI THOPUAM3AIIMHA ATOMHBIX OPOUTANICH IIEHTPAIBHOTO HOHA B KOMIUIEKCHOM
coemuuennn NHa[Ag(CN)]:
1) sp¥;
2) sp;
3) dsp?;
4) d%spd.
VYkaxure Tum FI/I6pI/IILI/ISaHI/IH ATOMHBIX Op6HTaJ'Ieﬁ LCHTPAJILHOIO NOHA B KOMITJIEKCHOM
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 LHEHTPAJIbHOI'O NOHA B KOMIIJICKCHOM
coenurennn [Cd(NHs)s] Cla:
1) spd;
2) sp;
3) dsp?;
4) d?spd.
Kaxoii komIuiekc Haubosiee IpOYHbIHA, ECITH:
1) Kieer [Zn(NH3)4]2+: 8,3'10_12;
2) Kueer [ZN(OH)4]> = 1,99-10°%8;
3) Kucer [ZN(CN)aJ? =2,4-10%;
4) Kicer [Zn(HZO)4]2+ = 2,1‘10—10.
Kak moxHO0 paspymmts komiureke [Ag(NHs),] Cl:
a) no6aButs HNOs3; 6) mo6asuts NaOH; B) no6asute NaCl; r) nobasuts KI.
1) a,r;
2) a,0;
3) 6,8;
4) B,r.
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23.

24.

25.

26.

27.

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) Terpasmp;

2) oKTasap;

3) kBaxapar;

4) nuHeiiHas.

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

1) Terpasmp;

2) OKTa’ap;

3) xBagpar;

4) nuHenHasl.

Omnpenenure reometpuro komruiekca [Zn(NHs)s] Bro:

1) Terpasnp;

2) OKTadap;

3) xBagpart;

4) nuneiHas.

UeMm MeHbIe Kieer , TEM KOMITIEKC O0JICE:

1) yCTOWYMBBIA;

2) HEyCTOWYMBBIN;

3) pacTBOpPUMBIN;

4) HEpacTBOPUMBIH.

Kaxoil koMIIeKC He UMEET MEPBUYHOM JUCCOLIMALIAN:

1) Kz [PtCls];

2) [Zn(NH3)4] Clz;

3) [Pt(NHz3)2 Cl21];

4) NHa4 [Ag(CN)].

Komrmnekconsr — 3710:

1) aroOBIe JTUTaHIBI,

2) Ou- ¥ MMONHMICHTATHBIC JTUTAH/Ib;

3) moOble KOMILIEKCOO0Pa30BaTeIIN;

4) TOJIbKO MOJUICHTATHBIC TUTAHIBI.

I'emorno6uH — 3710:

1) cinoxkHbIH GEIOK, COEpKaNIUii XeTaTHBIM MaKPOLUKI rem ¢ Fe?*;

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

3) TpaHcrnopTHas GopMa KHCIOPOIa, COEpIKAIIAs ATOM JKeNe3a B HeUTPATbHOM

COCTOSIHUU;

4) pesepBHas popMa KUCIOPOAA, COACPKaIasi aTOM )KeJie3a B CTeIIeHH OKHCIICHUS +2.
Yepes aTOMBI KaKUX DJIEMEHTOB, KaK MPaBHIIO, HET KOOPAWHALMS JIUTAHIO0B C METAJIAMH B
OnokomILIeKCcax?

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.

B3anMHOe BIMSHHE JIUTAH/I0B BO BHYTPEHHEH cdhepe KOMIUIEKCa CBI3aHO C
1) JIMTAaHAO0M, HAXOAAIIMMCA B TPAHC-TIOJIOKEHUH 110 OTHOIICHUIO K ONIPCACIICHHOMY JIMTaHay
2) JIUTaH/IOM, HAXOJISIIUMCS B IIUC-TTOJIOKEHHUH TI0 OTHOIICHHIO K OTIPE/ICIICHHOMY JINTaHTy
3) nmuraHmoM, HAXOSAIIUMCS B TPAHC- U IUC-TIONIOKECHUH IO OTHONICHHUIO K ONPEICTICHHOMY JIUTaHY
4) B3aWMHOE BIIUSTHHE JIMTAHJIOB OTCYTCTBYET
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

3aKOHOMEPHOCTh TPAHC-BIMSIHUS BIIEPBBIC YCTAHOBHII

1) Bepuep

2) Ileiipone

3) I'punbepr

4) UYepusen

IIpaBuno IleiipoHe ycTaHAaBIMBAET, UTO IPU ACHCTBUM aMMUAKA UM aMUHOB HA

tetpaxioporatuHar (l1) xamms obpasyercs

1) tpuxmopoammunmiatuaar (1) kamus

2) TpaHC-IUXJIOPOIMaMMHUHILIATHHA

3) LHC-TUXJIOPOMaMMHUHILIATHHA

4) B paBHOH CTENICHU LUC- U TPAHC-AMXIJIOPOIUAMMHUHIUIATHHA

W3 mpasuina Ileiipone crexyer, 9To XJIOpUA-NOH 00Ia1aeT

1) MCEHBIIUMM TpaHC-BIMSHUEM, YEM aMMHUAK

2) OOJBIINM TpaHC-BIUSHUEM, Y4eM aMMHUAK

3) TaKUM K€ TPaHC-BIUSHUCM, KaK 1 aMMHaK

4) HEBO3MOXHO YCTAHOBHUTH TPAHC-BIHSHUE ITUX JINTAHIOB

ITpaBuno Meprencena ycranaiaueaet, uto npu aevicteun HCI Ha xmopun

terpaammuHILTaTUHHI (1) 0Opasyercs

1) xnoporpuammunmwiatiuaat (11)-unon

2) TpaHC-IUXJIOPOJMaMMHUHILIATHHA

3) mwMc-IUXI0POAHAMMHHILTIATHHA

4) B paBHOH CTENEHU IUC- U TPAHC-AUXIOPOIHAMMHUHILIATHHA

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

1) BBIsICHEHHS COCTaBa KOMIUIEKCA

2) BBISCHEHUs PUPO/IbI XUMHUUYECKO CBSI3M B KOMILICKCE

3) BBICHEHUs TEOMETPHUYECKON KOH(PHUTYPAIIMH KOMILIEKCOB

4) omnpeneneHUs] KOHCTAHTHI HECTOMKOCTH KOMILIEKCOB

IMTpu B3aumoneticteun muc-[Pt(NH3)2Cl,] ¢ Tnomouerunoit (Thio) obpasyetcs

1) [Pt(Thio)4]**

2) mwmc-[Pt(Thio), (NHs),]

3) tpanc-[Pt(Thio)2 (NHs)2]

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

IMpu B3aumoseiictun Tpanc-[Pt(NHs)2Cl:] ¢ Tnomovesunoii (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-BiausHUE — 310 3P PeKT

1) paBHOBeCHBII

2) HepaBHOBECHBII

3) KUHETHYECKHit

4) TepMOAMHAMUYECKHIA

[NepBuuHas nucconnanyst 11l KOOPJHHAIIMOHHBIX COSTMHEHHI HEBO3MOXKHA

1) st KOMILIEKCOB-HEIEKTPOIUTOB

2) ISl KOMILIEKCOB-3JIEKTPOJIUTOB

3) U1 KOMILIEKCOB C JIMTaH/IaMH, SIBJSIFOLIMMUCS HEUTPaIbHBIMU MOJICKYJIaMU

4) Ui KOMIUIEKCOB TOJIBKO C P — TATUBHOM CBSI3bIO

B miporiecce nepBUYHO AUCCOIMAIIMN PACTBOPUMBIC B BOJIE KOMIUICKCHI BEIyT ce0st Kak

1) cnaOble 2IEKTPOIUTHI

2) CWIbHBIC DJICKTPOIIUTHI

3) HEIIEKTPOIHUTHI

4) SNeKTPOIHUTHI U HEAICKTPOIUTHI

Bropuynas qucconuaiys KOOpAXNHAIMOHHBIX COSANHEHUI B pacTBOPAX — 3TO

1) pacmag KOOpAMHAIMOHHBIX COCIMHEHNI HA JIMTAH/Ibl K HOH KOMILIEKCOOOpa3oBaTess

2) pacnaj KOOPIHHAIIMOHHBIX COCTMHEHHUI HAa HOH KOMIUICKCOOOpa30BaTelis 1 HOHbI, HAXOISAIINECS BO
BHEIIHEH cdepe

3) pacnaj KOOPIHMHAIIMOHHBIX COCTUHEHHI HAa KOMILJICKCHBIH HOH U MOHBI, HAXOISAIINECs BO BHEIIHEH cdepe
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

4) BO3MOXKHA TOJBKO Y KOOPMHAIIMOHHBIX COCTMHECHUH-HETEKTPOIUTOB

B nporiecce BTopuyHOM aucconaniu

1) aucconmalys KOMILIEKCA MPOTEKACT TI0 TUITY CHIIBHBIX JIEKTPOJIUTOB

2) JMCCOIMAIMS KOMIUICKCa HEBO3MOYKHA

3) amccormaIys KOMIUIEKCa IPOTEKAET CTYIIEHYATO C YCTAHOBJICHHEM PaBHOBECHS

4) muccorManysi KOMIUIEKCa MPOTeKaeT 03 ydacTHsi MOJIEKYJI PaCTBOPUTEIISI

TepmoanHamuueckre KOHCTaHTHI HecTokocTH KC BrIpakaroTcs uepes

1) wucxomHbIC KOHIIEHTPAIIMH COCTABHBIX YacTei pacTBOpa

2) paBHOBECHBIC KOHIICHTPAIIUKM COCTABHBIX YacTeil pacTBOpa

3) paBHOBECHBIC aKTUBHOCTH COCTABHBIX YacTeH pacTBOpa

4) mnapuua’bHbIC JABICHUS COCTABHBIX YacTeH pacTBOpa

Konmnenrparmonasie KOHCTAaHTHI HecTOMKOCTH KC BBIpaskaroTcs depes

1) wucxomHBIC KOHIIGHTPALMH COCTABHBIX YacTei pacTBoOpa

2) paBHOBECHBIC KOHIIGHTPALMH COCTABHBIX YacTeil pacTBopa

3) paBHOBECHBIC aKTHBHOCTH COCTaBHBIX YaCTE pacTBOpa

4) mnapiaIbHbIC TaBJICHUS COCTABHBIX YaCTEH pacTBOpa

TepMoarHaMIUECKIe KOHCTAHTBI HECTOMKOCTH K pacCUMTHIBAIOT IO YPaBHEHHIO

1) AG°=RTInK

2) AG’=-RTInK

3) AH°=-RTInK

4) AG'=-TInK

H3MeHeHne SHTPONNH PeakIiy BTOPUIHON AUCCOMUAIIUN KOMITIEKCa MOYKHO PACCUUTATh

M0 ypaBHEHUIO

1) AG°=AH°-RT-InK

2) AG°=AH°-RT - AS

3) AG°=AH°-T-AS

4) AH°=AGP-T-AS

XenaTHbIi 9 GEKT ObUT OTKPHIT

1) BepHepom

2) YepHsieBbIM

3) UyraeBbiM

4) TlupcoHOM

[Ipaswo nuknoB Yyraesa ycraHaBIHBAET, YTO

1) xenaTHbIE COCTMHEHHUS SIBISIFOTCS MEHEE MPOYHBIMHU 110 CPABHEHHUIO C KOMILIEKCAMHU, HE COJICPIKAIIUMU
IIUKJIOB

2) XeJaTHbIe COCITUHEHHS SBIISIOTCS 00JIee MPOYHBIMHE 110 CPABHEHHUIO C KOMILIEKCAMH, HE COJICPIKAIIUMU
IIUKIJIOB

3) KOMIUICKCHI, COJICPIKAIIIe TTOJIUICHTATHBIC JIUTAH b, He 00JIa/Iaf0T BHICOKOW YCTOWYHBOCTHIO B pACTBOPAX

4) KOMILIEKCHI, COJEPIKAIINEe MOHOIEHTATHBIE JIUTAH bl 00JIee YCTOWYHBEI B PACTBOPAX IO CPABHEHHIO C
KOMILJIEKCAMH C MOJMICHTaTHBIMH JINTaHJaMU

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

Ky=1,4-10% K, =8,5-101°

1) cmermaercs B HaNpaBICHUH

2) BIEBO

3) BmOpaBo

4) He cMmeraeTcs

KoHIemnuro »ecTKUX U MATKUX KACIOT U OCHOBAHUH MPEJITOKIIT

1) Jlsromc

2) bpencren u Jloypu

3) Appenuyc

4) Tlupcon

XKectkue kucnotsl no [lupcony — 3to

1) WOHBI METAJIOB, UMEIOLINE MAJIbIC Pa3MEpPbI, BBICOKUI TOJIOKUTEIILHBIH 3apsi1 ¥ HU3KYIO CIIOCOOHOCTB K
nedhopMary BHENTHUX DJIEKTPOHHBIX 000JI0YECK

2) HWOHBI METAJIOB, UMCIOIIHE CPABHUTEIILHO OOJIBIIINE Pa3MEPhI, BHICOKU MOJOKUTEIILHBIH 3apsi U
BBICOKYIO CLIOCOOHOCTD K Ae(hOpMany BHELIHUX SJIEKTPOHHBIX 000JI0UEK
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3)

4)

HOHBI METAJIIOB, UMEIOIIHE MaJIble pa3Mepbl, HU3KHIA TOJIOKUTENBHBIN 3apsii U BRICOKYIO CITOCOOHOCTD K
nedhopMariy BHEITHUX JJICKTPOHHBIX 000JI0YCK

HMOHBI METAJUIOB, UMCIOIIIUE CPABHUTEIHLHO OOJIBIINE PA3MEPhl, HU3KUH MOJOXHUTEIBHBIHN 3aps]] ¥ BRICOKYIO
CIOCOOHOCTH K Jie(hopMalliy BHEITHUX 3JICKTPOHHBIX 000JI0UEK

55. Msrkue kucnots! o [lupcony — ato

1)
2)
3)

4)

HOHBI METAJIIOB, UMECIOIIHE MaJIbIe pa3Mephbl, BBICOKHI MOJIOKUTEIBHBIH 3apsill M HU3KYIO CITOCOOHOCTH K
nedopMaIy BHSITHUX 3JICKTPOHHBIX 000JI04YEK

HOHBI METAJIIOB, UMEIOIIHE CPABHUTEIBHO OOJBIINE Pa3MeEphl, BRICOKHI MOIOKUTEBHBIN 3apsiT U
BBICOKYIO CITOCOOHOCTH K Jie(hopMariiii BHENTHUX JIEKTPOHHBIX 000I09eK

HOHBI METAJUIOB, UMEIOIIUE MaJIble pa3Mephl, HU3KUH TOJIOKHUTEIBHBIN 3aps]] U BRICOKYIO CIOCOOHOCTH K
nedopMaIiy BHEITHUX 3JICKTPOHHBIX 000JI04YEK

WOHBI METAJIIOB, UMEIOIIME CPABHUTEIBHO OOJBIINE Pa3Mephl, HU3KUI MTOJOXKHUTEILHBIN 3apsi/] U BBICOKYIO
CIOCOOHOCTH K Jie(hopMalliK BHEITHUX 3JICKTPOHHBIX 000JI0UEK

56. THUMHYHBIMH )KECTKUMH KUCIOTAMU I10 HI/IpCOHy SABJISIIOTCA

1)
2)
3)
4)

Na*, Ag*, Fe?*, Co?*, Ca?*, AI¥*, Pd?*, Pt?*, Rh3*
Li*, Na*, K*, Be?*, Ca?*, Mg?*, Mn?*, AlI%*

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

Bonpocwl 0nsa nposedenus pydesncnozo KOHmMpoas 3HAHUIL:

1 pyOe:xxHBbIH KOHTPO.JIb B (pOpMe KOJUIOKBHYMA WJIM TeCTa:

=

12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

Hcropus pa3BUTHS XUMUK KOOPJAMHALIMOHHBIX COSUHEHUN.

Koopaunammonnast teopus A. Bepnepa. OCHOBHbIE TOHSTHS KOOPAMHAIIMOHHOW XWUMUH:
KOMIUIEKCO00pa3oBaTeb, JUTaHAbl, KOOPAUHAIIMOHHOE YWCIIO, BHYTPEHHSSI U BHEHIHSS c(hephl.
[Ipumepsl.

Knaccudpukanus muranmoB. JlentatHocts. Ilpumepsl. Kakue nwuranmpl oTHocATCA K
amouneHtaTHbIM? [Ipumepsr.

Tunsl k1accuukanuii KOOPAUHAIMOHHBIX COSTUHEHUH.

Kak wmoxHO kimaccuduuupoBath KOOPAWHAIMOHHBIE COEJAMHEHMSI B 3aBUCUMOCTU OT 3apsijia
BHYTpeHHeH cdepbl?

Kak xnaccuduumpyrorcst KOopIMHAIIMOHHBIE COEAMHEHNS B 3aBUCUMOCTH OT MPUPOJIbI TUTaH0B?
Kaxue coenHeHNs Ha3bIBAIOTCS XEJIATHBIMU?

Kakue KoMIiekchl OTHOCSTCS K OAHOSJEPHBIM U K MHOTOSIEPHBIM?

Kakue nuranapl noqyduiy Ha3BaHUE MOCTUKOBBIX?

. Kakue koMmIiekcHeie COCAMHCHU S HAa3bIBAIOT }IBOI\/JIHI)IMI/I cosamu?
. Kakne COCOMHCHUS Ha3bIBAIOTCA KHaCTepHHMI/I? B uem pa3inuue MEXKAY IMOJIUAACPHBIMH H

KJIACTEPHBIMH KOOPJAMHAIIMOHHBIMH COSUHEHUSIMU?

[IpuBenuTe mpuMepsl ABYX-, TPEX- U HIECTUSAEPHBIX KIACTEPOB.

Kakue anemeHTsl 00pa3yroT KJ1acTepbl, OTHOCSAIIUECS K TPYIINE HUIINX FaJIOTeHUI0B U OKCHI0B?
[IpaBuna HOMEHKIATYpPbl KOOPIAUHAIMOHHBIX COEIMHEHUH.

THOBI KOMIUIEKCHBIX COEIUHEHUHN.

CocraBiieHne KOOPAMHALMOHHBIX (GOPMYT M Ha3BaHWA KOMIUJIEKCOB B COOTBETCTBUU C
pexomennanusmu MHOTTAK.

N3omepust KOOpAMHAIIMOHHBIX COEIMHEHUM, €€ BUbl. [IpumMepsl.

YcTaHOBNIEHHE 4YHCIAa TEOMETPUYECKHX M30MEpPOB COEIMHEHHUH 3aJaHHOrO0 COCTaBa M HX
TeOMETPUUYECKON KOH(PUTYpaIuu.

OxapakTepu3yiiTe reomeTpuueckyto uzomeputo. Kakue dakropsl ee ompenenstor? I[IpuBemute
MIPUMEPBHI.

CKOJIBKO TEOMETPHUYECKHX HM30MEpOB UMEIOT TeTpadapuueckuit kommieke [Zn(NHz):Cl2] wu
wiockuit kBaapatHbii komiuieke [Pt(NHz)2Cl2]?

JlaiiTe XapakTEepUCTUKY HOHU3ALMOHHON W30MEpPHUM. 3aBUCUT JU HTOT TUI H3OMEPUU OT
XUMHUYECKON TpUPOAbl KOOpAWHUpYeMbIX Tpynn? [TpuBeaute npumepsl.
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22.

23.

24,

25.

26.

27.

OxapakTepu3yiTe COJIbBAaTHYIO HM30MEpHUIO. 3aBUCUT JIM 3TOT THI H30MEPUU OT XMMHUYECKOMN
MpUPOJbl KOOpAMHUpPYEMbIX rpynn? [IpuBenure npumepsl.

JlaliTe XapakTEpUCTHKY KOOPAWMHALMOHHOM HW30MEPUM U KOOPAMHALUMOHHOW MOJMMEPHUHU.
[IpuBenuTe mpuMepsl.

OxapakTepu3yiTe CTPYKTYpPHYIO (CBSI3€BYIO) M30MEpHIO. 3aBUCHUT JIA 3TOT THUI M30MEPHH OT
XUMHUYECKOH IPUPOABI KOOpAUHUPYEMBIX Ipynn? [IpuBeaure npumepsl.

JlaliTe XapaKTepUCTUKY KOOpAMHAIMOHHOW wu3oMepuu. Ot uero ona 3aBucut? IlpuBenute
MIPUMEPBI.

Oxapakrepu3yidiTe  KoH(pOpManMOHHYIO  m3oMeputo.  Kakue (akTtopel ee ompenenstor?
[IpuBenuTe mpuMepsl.

JlaliTe XapakTepUCTUKY onTuyeckoi wu3oMepun. ChopMynupyiTe MOHATHE «IHAHTHOMEP).
3aBUCHAT JM OINTHYECKAs HM30MEPUS OT XUMHUYECKOM HPUPOAbl KOOPAMHUPYEMBIX TIpymm?
[IpuBenuTe npuMepsl.

2 pyOe:xHbIi KOHTPOJIb B hopMe KONJIOKBHYMa MJIH TecTa:

=

13.
14.
15.

16.
17.
18.

19.

20.
21.
22.
23.

24,
25.
26.

27.

[lepeuncnnure OCHOBHBIE IOJIOKEHUS METOAA BAJCHTHBIX CBA3EH.

MeTon ~ BaleHTHBIX  CBS3€l W JIOHOPHO-AaKIENTOPHBI ~ MeXaHu3M  00pa3oBaHUs
KOOPJMHAIIMOHHBIX COSUHEHUH.

[TosicHuTe TEPMUHOJOTUIO: HOHHBIE M KOBAJICHTHBIE KOMIUIEKCHI, CIUH-CBOOOJHBIE, CIIHH-
CBSI3aHHbIE, BHEILIHE- U BHYTPUOPOUTAIbHBIE KOMILIEKCHI.

Tunel THOpUIM3ALMM aTOMHBIX OpOWTAaNell LEHTPAJTbHOTO aroMa U MPOCTPAHCTBEHHAs
KOH(HUTypanus KOMIUIEKCOB.

OcCHOBHBIE TI0JIOKEHUS TEOPUH KPUCTATUINYECKOTO TTOJIA.

Kakue (akTopsl ONpenensiorT CHIy KPUCTAULIMYSCKOTO TOJs?

Kakwue nosnst npuHUMaroT B TEOPUH KPUCTAIIIMYECKOTO TOJIs?

Kak onpenensitoT BBICOKO- U HU3KOCTIMHOBBIE KOMIUIEKCHI? OT 4ero 3aBUCUT BBIOOD

TaKOI'0 ONMCaHUs KOMIUIEKca?

DHeprus paclllelIeHNs U CUJIa MOJIs JTUTaH0B.

CrniextpoxuMudeckuit psa aurannos. Kakyro nadopmaruro oH naet?

Kak ¢ nmo3unuit Teopun KpUCTAIIINYECKOTO M0JIs 00BACHAETCS OKpAacKa KOMIUIEKCHBIX
coeMHeHUI? PacueT NIMHBI BOJIHBI OKPAIIEHHOTO KOMILIEKCA.

Kak BBIYMCIUTH 3HEPryI0 CTAOWMIU3alUU KPHUCTAIMYECKUM MOJIeM?

[TepBuuHas u BTOpUYHASL JUCCOLMALNN KOMIUIEKCHBIX COEIMHEHUI B BOJHBIX PACTBOPAX.
CymiecTByeT M MOHSITHE KOHCTAaHTAa PaBHOBECHSI JUIsl IEPBUYHON JAMCCOLUAIIMM KOMITJIEKCHOTO
coeauHeHusi? OObSICHUTD, TOYEMY.

Jl1s KakuX KOMITJIEKCOB MEpBUYHAs TUCCOLMALINS OTCYTCTBYET?

KoHCTaHTBI HECTOMKOCTH KOMIIJIEKCOB.

Crynenuatele ¥ OOIIMEe KOHCTaHThI 00Opa3oBaHMs KOMIUIEKCOB, MX CBSI3b C KOHCTAHTaMH
HECTOMKOCTH.

CBsi3pb MEXIy TMOJOXKEHHEM DJJIEMEHTOB B IEPUOJUYECKON CHCTEME U HUX CHOCOOHOCTBIO K
KOMIUIEKCOOOpa30BaHUIO.

[TprMeHeHrne KOOpAMHAIIMOHHBIX COEMHEHUI B KAYECTBEHHOM aHAJIM3E.

[TpuMeHeHrne KOOpAMHALIMOHHBIX COEJMHEHUN B KOJIMYECTBEHHOM aHAJIM3E.

[Tpumenenue KC B meroze ocaxxaenus. [Ipumepsr.

ITpumenenne KC B rpaBUMETPUYECKOM U TUTPUMETPUUECKOM aHanHu3ax. KomiuiekcoHoMeTpus.
IIpumepsl.

ITpumenenne KC B ciekTpockonuueckux merogax. IIpumepsr.

[Tpumenenue KC B 31eKTpOXMMHUECKUX METOJax aHanu3a. [Ipumepsl.

OO01m1ast XxapakTepUCTHKA OPraHMYECKUX peareHToB. Mcropudeckue 3Tamsl pa3BUTHS TEOPUU U
MIPaKTUKU IPUMEHEHUSI OPTaHUYECKUX PEAreHTOB

[IpuMeHeHNnEe OpraHMYECKUX PEareHTOB B KAUECTBEHHOM aHAJIN3E.
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28.
29.
30.

31.
32.
33.
34.
35.

el A

©ooNO

11.

12.
13.
14.

15.

16.
17.
18.

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

[TpumeHeHne N30MpaTETbHBIX OPTrAaHUYECKUX PEeareéHTOB B KOJMYECTBEHHOM aHaJIM3e.
Opranudeckue peareHTsl JUIsl OCaKIeHUs BellecTB. MaCKUPOBAaHUE U IEMAaCKUPOBAHHUE.
Knaccugukarus opraHmueckix peareHToB. BeIOOp 1 0COOEHHOCTH HCTIOIB30BAHHMS
OpPraHMYECKHUX PEarcHTOB B aHAIMTUYECKOW XMMHUH.

Opranudeckue peareHThbl B paBUMETPUYECKOM U TUTPUMETPUUECKOM aHAIN3AX.
Oprannyeckue peareHThl B ONTHYECKMX METOJAX aHAINU3a.

Opranudeckue peareHThl B 3JIEKTPOXUMHUECKUX METOAAX aHAJIN3A.

OpraHuueckue peareHTsbl B XxpoMarorpaduu 1 HOHHOM OOMEHe.

OKCTpaklMs ¢ IPUMEHEHUEM OPTaHUYECKUX PEareHTOB.

Bomnpocsl k 3a4ety

VcTopust OTKPBITHSI KOOPIUHAIIMOHHBIX COSIMHEHHIA.

Kiaccuueckue Teopuu oOpazoBaHusi KOOPAUHAIMOHHBIX COCTMHEHUM.

OCHOBHBIE TIOJIOXKEHUST KOOPIUHAIIMOHHOM Teopun A. BepHepa.

CTpykTypa KOOPIMHAIIMOHHBIX COCIWHEHUH (KOMIUIEKCOOOpa3oBarelb, KOOPAHMHAIMOHHOE
YHUCIIO0).

Jluranmel (MOHO- ¥ TTOJIUACHTATHBIE).

Knaccuukanus KOMITJIEKCHBIX COSAMHEHUI B 3aBUCUMOCTH OT 3apsijia BHYTPEHHEH Cephl.
Knaccudukanus KOMIIEKCHBIX COSMHEHUH B 3aBUCUMOCTH OT IPUPOIbI JIUTAH]IOB.
]_II/IKJ'II/ILIGCKI/IG KOMIIJICKCHBIC COCIUHCHU .

[onmusiiepHbIe KOMIUIEKCHBIC COCMHEHUSI.

. Homenkiiatypa koopIMHAIIMOHHBIX coequHeHui. [IpaBuna cocraBieHuss Ha3BaHUM Pa3HBIX THUIIOB

KOOPJAWHALIMOHHBIX COCIUHEHU.

N3omepust KOOpAMHAMOHHBIX COCTMHEHMI:

rEOMETPUYECKAs U30MEPHS;

LAC-, TPAHC-U30MEPH;

KOOPJAMHALIMOHHASI U30MEPHS;

KOOPAMHALIMOHHAS IOJIUMEPHS;

VMOHU3ALMOHHASI H30MEPHS;

TUAPATHASI U30MEPHS;

CBA3EBast H30MEPHSI;

ONTUYECKAst U30MEpUSL.

[Ipupoa XMMUYECKOH CBSA3U B KOOPAUHALMOHHBIX COCANHEHUAX.

DNeKTpOCTaTUUECKHUE MPEICTABICHHUS.

Meton BaneHTHBIX cBsizeld. CyIIHOCTh JOHOPHO-aKLENTOPHOTO MeXaHu3Ma 00pa3oBaHUs
KOOPJMHAIIMOHHOM CBSI3HU.

Tumnbl ruOpuau3ay aTOMHBIX OpOUTaeil mpu 00pa30BaHUM KOOPAMHAIMOHHBIX COCTUHEHUN U
reoMeTpuyeckas KoH(QUrypamusi KOMIJIEKCOB.

n- JlaTuBHasI CBA3b U €€ BIUsSHUE Ha () ()EKTUBHBIN 3apsi]l IIEHTPAJIHHOTO HOHA.

Teopus KpUCTAIIINYECKOTO TOJIA.

Cxewmsl pacuieruieHus: d-opOuTaneil Metania B OKTa3JpUYeCcKOM, TETPadAPUUECKOM U KBaJPaTHOM
ITOJISIX JIUTaH/IOB.

[TapameTp pacLIEICHUS U €r0 YKCIIEPUMEHTAIILHOE ONIPECIICHHUE.

CHeKkTpOXMMHUYECKHUN psAJl JIUTaHIOB.

BBICOKOCITMHOBBIE M HU3KOCIIMHOBAEC KOMIUIEKCHI.

OObscHEeHNEe OKPACKH KOMITJIEKCHBIX COETUHEHHH M0 TEOPUU KPUCTAIITMYECKOTO TOJIS.

Teopus nosst muranaoB. OCHOBHBIE MOJIOKEHHSI METOJIa MOJIEKYJISIPHBIX OpOUTaNeH.

B3aumHoOe BausHUE IUTaHI0B. SIBIeHUE TPaHC-BIUSHUS.

Psn nurannos, pacnoyIoKEHHBIX 110 UX TPAHC-BIUSHUIO.

OCHOBHBIE TEOPETUYECKUE NIPEICTABICHUSA O MEXaHU3ME TPAHC-BIMSHUS.
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27.
28.

29.

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

37.
38.
39.
40.

41.
42,
43.
44,
45.

46.

47.

DddexT nuc-BausHUSL.

IloBeneHHe KOMILIEKCHBIX COeIMHEHU B pactBope. IlepBuuHas M BTOpUYHAs IUCCOLMALIUU.
CrymneHuatsie ¥ 0011e KOHCTaHTBI HECTOMKOCTH.

[lonoxkenue  31€MEHTOB B MEPUOAMYECKOW  CHUCTEME W HUX  CIIOCOOHOCTh K
KOMIIJIEKCOOOPa30BaHHUIO.

XKecTkne u MATKME KMCIOTHI 1 OCHOBAHMSL.

XenatHbll 2P PEKT.

PaBHOBecus B pacTBOpax KOMIUIEKCHBIX COCIMHEHUM.

YcnoBus, onpenensionue HalpaBlIeHUe Peakuil B paCTBOPaxX KOMIIJIEKCHBIX COCIUHEHUN.
TepMonnHaMuyeckas yCTOMYUBOCTh KOMIUIEKCOB U TPAHC-BIMSIHUE.

IIpuMeHeHne KOOPAMHALIMOHHBIX COCIMHEHNN B AaHAIMTUYECKON XUMUHU.

OOmiast XxapakTepUCTUKAa OPraHUMYECKUX peareHToB. VcTopuueckue 3Taibl pa3BUTHUS TEOPUU U
IIPAKTUKU IPUMEHEHUS OPTaHUYECKUX PEAreHTOB

[IpuMeHeHne OpraHMYECKUX PEareHTOB B KAYECTBEHHOM aHAJIN3E.

[Ipumenenne n30upaTeabHbIX OPraHUYECKUX PEAreéHTOB B KOJMYECTBEHHOM aHAJIU3E.
Opranudeckue peareHTsl JUlsl OCaKI€HUs BellecTB. MacKupoBaHUE U IEMaCKUPOBAHMUE.
Knaccuukanuss opraHmyecKMx peareHToB. BpIOOp ©  0COOEGHHOCTH  HCHOJB30BAHUS
OpPraHUYECKUX PEAarcHTOB B AHAIUTUYECKOW XMMHUH.

Opranuyeckue peareHThl B paBUMETPUUYECKOM U TUTPUMETPUUYECKOM aHATIU3aX.

Opranndeckue peareHThl B ONTHYECKUX U 2JIEKTPOXMMHUYECKUX METOJAaX aHAJIN3a.

Opranudeckue peareHThl B XpoMaTorpauu 1 MOHHOM OOMEHE.

OKCTpakuys ¢ IPUMEHEHUEM OPraHUYECKUX PEarcHTOB.

Xenatel B 00OBEMHOM aHaNM3e, 001Me BOMPOCHL. lIpuMeHenne apyrux aMHHOTIOIMKapOOHOBBIX
KHCJIOT B KQU€CTBE KOMIUIEKCOOOpa3yIOIMX PEareHTOB B XUMUUECKOM aHaJn3e.

TurpoBanue crangaptHeiMu pactBopamu OJITA. Kpuble TUTpOBaHMS, KOHTPOJIb KOHEYHOU
TOYKU TUTPOBaHUS. MeTo/ibl TUTpOBaHUS (IIpsIMOe, 0OpaTHOE U JIp.).

WNHnukaTopel g KOMIUIEKCOHOMETPUYECKOTO THUTPOBaHWsA. [lOBBIIEHME CEIEKTMBHOCTH
onpeneneHus. MicxoaHble pacTBOPBI U TUTPAHTHI.

O0pasen Oustera K 3a4eTy MO0 JUCHHUIINHE
«KoMmIiekcHble coeIMHEHUS] U PeareHThl B AaHAJTUTHYECKOH XUMUID)

d)opMa MMPOBEACHUA 3a4€Ta: CMCUIAHHAsA — MMCbMCHHAA U yCTHas.

Cesepo-Ocemunckuil zocyoapcmeennutii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa

3AYET
BUJIET Ne 1
1. OcHoOBHBIE NOJOXKEHNUS KOOPAUHAIIMOHHOM Teopuu A. Bepuepa.
2. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coequHeHn. KoHCTaHTa HECTOMKOCTH.
3. Opranuueckue peareHTbl B TpaBUMETPUYECKOM M TUTPUMETPUUECKOM aHAIIU3aX.
3aB. kadeapoii 001Iel 1 HEOPraHUIECKOW XUMHH .. Cumeonnu
JlotieHT Kadenpsl, K.X.H. O.B. Heénosa

Munucmepcmeo nayku u evicuiezo oopazoeanus P@®

Kadgheopa ooweii u neopzanuueckoit xumuu.
JAucyuniauna «Komniekchole coeOuHenus u peazeHmaul 6 AHATUMUYECKOU XUMUU»
Hanpaenenue mazucmpamypuot 04.04.01 Xumusn
2 kypc, 3 cemecmp
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OHeHI/IBaHI/Ie 0TBETA CTYACHTA Ha 3a4Y€TEe

Xapakm epucmuka omeema

Ouenka

JlaH MmonHbBIMA, pa3BEepHYTHIM OTBET HA IOCTABJICHHBIA BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAaHUH 00 O0OBEKTEe, MPOSABISAIOMIANACT B
CBOOOJHOM OIEPUPOBAHUU MOHSATUSIMHU, YMEHUH BBIICIUTH CYIIECTBEHHbBIE
U HECYIIECTBEHHbIE €ro IPHU3HAKU, INPUYUHHO-CIICJCTBEHHBIE CBS3H.
3nanue 00 00beKTe AEMOHCTpUpYyeTcs Ha (JOHE MOHUMAHHUS €ro B CUCTEME
JAHHOM HAayKW W MEXIMCHUIUTMHApHBIX cBsi3edl. OTBeT popmynupyercs B
TEPMHUHAX HAYKH, U3JI0KEH JIUTEPATYPHBIM SI3bIKOM, JIOTUYEH, JOKa3aTelIEH,
JEMOHCTPHUPYET aBTOPCKYIO MTO3ULIMIO CTYJEHTA.

3auTeHo

I[aH HOHHBIﬁ, paSBepHYTBII;'I OTBET HA IMOCTaBJICHHBIN BOIIPpOC, IIOKA3aHO
YMCHHUEC BBIACIUTL CYIICCTBCHHBIC MW  HCCYIICCTBCHHBLIC IIPU3HAKHU,
MMPUYIUHHO-CIICACTBCHHLIC CBA3H. OTBeT 4eTKO CTPYKTYpPHUPOBAH, JIOTUYCH,
H3JI0KCH B TCPMHUHAX HAYKH. OI[HaKO A0NYIICHBI HC3HAYNTCIIbHBIC omuoOKu
WM HCAOYCTBI, HCIIPABJIICHHBIC CTYACHTOM C IIOMOLIBIO «HABOASAIIUX>
BOITPOCOB NPCIogaBaTCIA.

3auTeHo

JlaH TOJIHBIM, HO HEJOCTAaTOYHO IIOCJEIOBATENbHBIA OTBET Ha
MIOCTaBJIEHHBIM BONPOC, HO IPU STOM IIOKAa3aHO YMEHHE BBIIEIUTH
CYIIECTBEHHBIE U HECYILIECTBEHHBIE TPU3HAKH U MPUYUHHO-CIICICTBEHHbIC
cBs3u. OTBET JIOTMUEH W HU3JI0KEH B TEpMUHAX HaykKu. MoOryTt ObITh
JIOITYIIICHBI OIIUOKHU B ONPEICIICHHH OCHOBHBIX TIOHATUN, KOTOPBIC CTYICHT
3aTpyIQHSETCS] UCTIPAaBUTh caMOCTOsTeNbHO. PeueBoe odopmienue tTpedyer
MIOIPABOK, KOPPEKLIHH.

3a4TeHo

JlaH HemoJHBINA OTBET, JOTMKa M MOCJIEI0BATENILHOCTh U3JI0KEHHUSI UMEIOT
CyllecTBeHHBbIe  HapymieHus. JlomymeHsl  rpyOble  OMMOKH  TIpU
OTpENIeIEHUH CYIIHOCTH pacKpbIBAEMBIX IOHSATHH, TEOpUH, SBICHUH,
BCJICJICTBHEC  HEMOHMMAHHs  CTYIEHTOM WX  CYHOIECTBEHHBIX U
HECYILIECTBEHHbIX MPU3HAKOB M CBA3ei. B oTBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpheITh KOHKPETHBIE MPOSBICHUsS OOOOIICHHBIX 3HAHWHA HE
noka3aHo. J[OMOJMHUTENbHBIE U YTOUYHSIOIIME BOMPOCH! MpernojaBareis He
NPUBOAAT K KOPPEKIMH OTBETa CTYJCHTAa HE TOJIBKO Ha TIOCTAaBIICHHBIN
BONPOC, HO U Ha JApPYrue BONPOCHl AMCUUILUIMHBL. PeueBoe odopmieHue
TpeOyeT MONpaBoOK, KOPPEKIIMH.

He 3auTteno

IToxa3zatenu u KPUHTEPHUHA OLICHUBAHUA KOMHeTeHIII/lﬁ Ha PA3/IMIHBbIX ITalax ux

(popMupoBanus, onucanne MKaJ OeHUBAHUS

YpoBenb chopMHPOBAHHOCTH KOMIIETEHIM A

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

«HE 3aYTCHO»

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

chopmuposanbi. cpopmuposativi. chopmuposanbi. chopmuposativl.
3HaHUA oTCyTCTBYIOT, | ChopMupoBaHbI 3HaHuA oOmmpHbIe, | 3HAHUS TBEPJLIE,
YyMEHHsT W HaBBIKH He | 0a30BbIe CTPYKTYPHI | CHCTEMHBIE. apryMeHTHUpPOBaHHBIE,
c(OpMHPOBaHBHI. 3HaHUH. YMmenus HOCSIT | BCECTOPOHHHUE.
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YMmenust pparmMeHTapHBI
u HOCSIT
PENpPOLYyKTHUBHBIN
Xapakrep.
HeMoHCcTpUpyeTcs
HU3KUAN YPOBEHb
CaMOCTOSITETbHOCTH
MIPAKTHYECKOT0 HAaBbIKA.

PEenpOTyKTUBHBII
xapakrep,
MIPUMEHSIOTCS K
pELIEHUI0 TUIIOBBIX
3a1aHUM.
HeMoHcTpupyercs
JIOCTaTOYHBIM ypOBEHB
CaMOCTOSITEILHOCTH
YCTOMYUBOTO
MPaKTUYECKOTO
HaBBIKA.

YMmenus YCIEIIHO
MPUMEHSIOTCS K
PEIICHUIO KaK TUIIOBBIX,
TaK M HECTaHAAPTHBIX
TBOPUYECKHUX 3aJlaHUM.
JeMoHcTpupyeTcs
BBICOKUH
YPOBEHbCAMOCTOATEIbH
0CTH, BBICOKAs
aJanTUBHOCTD
MIPAKTHUYECKOTO HAaBbIKA

OnucaHue KpuTepHeB OLEeHUBAHUSA

OOyuaromuiics
JeMOHCTPHPYET:

- CyIIECTBEHHBIE TPOOEIHI
B 3HAaHWAX  y4eOHOro
Marepuaa;

- TOTYCKAIOTCS
NPUHIUIAAIBHBIE OIIHOKH
IIpu OTBETC Ha OCHOBHLIC

BOIIPOCHI, OTCYTCTBYET
3HaHWEe ©  TOHUMaHHE
OCHOBHBIX  TOHSATHH H
KaTerOpHi;

-HEMOHMMAHHUE CYIIHOCTH
JIOTIOTHATEIBHBIX
BOIIPOCOB B pamkax
3aJIaHNM;

- OTCYTCTBUE  YMEHHS

BBIMIOJIHATh TPAaKTUYCCKHUE
3aJlaHus,
MPEIyCMOTPEHHBIC
MPOrPaMMOM JUCIUILINHEI;
- OTCYTCTBHE TOTOBHOCTH
(cmocoOHOCTH) K
JUCKYCCHM WM HHU3KYIO
CTEIICHb KOHTAKTHOCTH.

OOyuaromuiics
JIEMOHCTPHPYET:

- 3HAHUS
TEOPETHIECKOTO
MaTepHana;

- HETIOJHBIE OTBETHI Ha
OCHOBHBIE BOIIPOCHI,
OIIMOKM B  OTBETE,
HEJIOCTaTOYHOE
MOHMMaHHE CYIIHOCTH
M3JaraeMbIX BOIPOCOB;
- HEyBEpeHHBlE |
HETOYHbIE OTBETHl Ha
JOTIOJTHUTEIIEHBIE
BOTIPOCHI;

- HEJIOCTaTOYHOE
BJIaJICHUE JINTEPATYPOH,
PEKOMEHIOBAaHHOM
IpOrpaMMoit
JHMCIMTUINHEI,

- ymeHue 0e3 TpyOBIX
omrboK pemarb
NPaKTHYECKUE 3aTaHUs,
KOTOpBIE clenyeT
BBITIOJIHUTD.

OO0yyaromuiics
JIEMOHCTPHPYET:

- 3HaHWE W TOHHMAaHHUEC
OCHOBHBIX  BOIPOCOB
KOHTPOJIUPYEMOTO
obpeMa TPOrpaMMHOTO
MaTepHana;

- TBepable  3HAHHA
TEOPETHUUECKOTO
Marepuaia.
-crocoOHOCTh
YCTaHaBIIUBATh u
0OBSCHATH CBSI3b
NPakTUKA W  TEOPHH,
BBISIBJISATh
MPOTHBOPEYHS,
MPOOIIEMBI "
TEHJICHIIUU Pa3BUTHUS;

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

- yMEHHEe  peliarh
MPaKTUYCCKUE 3aJIaHus,
KOTOPBIC crenyer
BBITIOJTHUTD;

- BJIQJICHUE OCHOBHOM
JUTEPATypOH,
PEKOMEHJOBaHHOM
IporpamMmon
JUCITUTLTAHBL;

- HaJIM4re COOCTBEHHOM
000CHOBaHHOM
MO3UIUH 1o
00cy)1aeMbIM
BOIIPOCAM.

Bo3moxxHbI
HE3HAYHUTEIHHBIE
OTOBOPKH "
HETOYHOCTH B

PACKpBITUH  OTACIBbHBIX
TOJIOXKEHUN BOIIPOCOB,

OO0yyaromuiics
JIEMOHCTPHUPYET:

- riryOoKue,
BCECTOPOHHUE "
apryMEHTHUPOBAaHHBIE
3HaHUS TPOTPAMMHOTO
Mmarepuarna;

- TOJHOE TOHMMaHHE
CYLIHOCTH u
B3aMMOCBSI3U
paccMaTpuBaEMBbIX

MpPOLECCOB U SIBJICHUH,
TOYHOE 3HaHHUE
OCHOBHBLIX TIOHATHH B
paMKax oO0CYXIaeMbIX
3aJIaHNM;

- CIIOCOOHOCTD
yCTaHABIUBATh 51
00BACHATH CBSI3b
MPAKTUKHU U TEOPHH,

- JIOTUYECKU
IOCJIEJOBATEIIbHEIC,
coZlepKaTeNbHbIE,
KOHKPETHBIE H
HCUYEPIIBIBAIOIIINE
OTBETHI Ha BCE 3aJaHus,
a TaKKe
JIOTIOJIHUTEIILHBIE
BOIIPOCHI IK3aMEHATOPA;
- yMEHHue pemiatb
MPaKTUYECKUE 33TaHUS;
- CcBO0OOIHOE
HCII0JIb30BAaHUE B
OTBETaX Ha BOIPOCHI
MaTepuaioB
PEKOMEHJOBAHHOM
OCHOBHOH H
JOTIOJTHUTEITLHOM
JTUTEPATYPHL.
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MPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETaX.

Hw

10.

11.

12.
13.

14.

9. YueOHO-MeTOAUYeCKOe U MHPOPMAIIMOHHOE o0ecriedeHne JUCITHIIMHBI

Jlureparypa

a) ocnogHasn 1umepamypa:

Opranuyeckue peareHTbl B Heopranmyeckom ananmse / 3.Xomnpuodexep, JI.JAusum, M. Kpamn, JI.
[lyxa, ®. Biauui; nep. ¢ yenickoro 3.3. Beiconkoro. — M.: Mup, 1979. — 752 c.

KoMIuiekcHble COEAVMHEHUs B AHAIMTUYECKOM XUMUU. Teopus M INpPaKTHMKAa INPUMEHEHHS.
IlepeBoa ¢ Hem. O.M. Ilerpyxuna. — M.: Mup, 1975. — 436 c.

Bbyprep K. Oprannueckue peareHTbl B Heopranuieckom aHanuse. — M.: Mup, 1975. — 272 c.
Kopenman N.M. Opranuueckue peareHThl B HeopraHuyeckoM asanuse: CrpaBO4HHMK. — M.:
Xumus, 1980. — 448 c.

Heynauuna, JI.K. ®u3uko-xuMuueckue OCHOBBI IPUMEHEHUS] KOOPAMHAIIMOHHBIX COCIUHEHHUIA:
yuebnoe nocobue / JL.K. Heynaunna, H.B. Jlakuza; Ypansckuii penepanbHblii YHUBEPCUTET HM.
neporo Ilpesupenta Poccun b. H. Enpuumna. — ExatepunOypr: M3marenbctBo YpaabCKoro
yauBepcurera, 2014. — 125 c. : wi, tabm., cxem. — Pexxum pgocrtyna: mo TOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=275816

Kucenes, FO.M. Xumuss KOOpPAWHAIIMOHHBIX COCJMHEHUH: Yy4eOHUK U TIPAKTUKYyM JUIs
OakanaBpuata u maructparypsl / FO.M. KuceneB. — Mocksa: HUznatensctBo IOpaiit, 2016. —
657 c. — (bakanaBp u maructp. Akamemudeckuit kypc). — ISBN 978-5-9916-4164-7. — Tekcr:
anexTponHsi // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/393369

Kucenes, 1O.M. Xumus KoopJuHAIIMOHHBIX coequHEeHHH B 2 4. YacTp 1: y4eOHMK U PAKTUKYM
g By3oB / FO.M. KuceneB. — Mocksa: UznarensctBo FOpaiit, 2020. — 439 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-02960-4. — Tekct: anekrponusiii // ObC KOpait [caiiT]. —
URL:https://urait.ru/bcode/451948

Kucenes, FO.M. XuMus KoOpAWHAIIMOHHBIX COEAMHEHUN B 2 4. YacTh 2: yueOHUK U MPAKTUKYM
anst By3oB / KO.M. KuceneB. — Mocksa: UznarensctBo FOpaiit, 2020. — 229 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-02962-8. — Tekct: anekrponusiii // ObC KOpa#t [caiiT]. —
URL:https://urait.ru/bcode/451949

Heynaunna, JI.K. XuMusi KOOpIMHAIIMOHHBIX COCIMHEHHIA: ydeOHOe mocobue [uis By30B /
JL.LK. Heynauuna, H.B. Jlakuza. — Mocksa: N3natensctBo FOpaiit, 2020. — 123 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-10882-8. — Tekct: anekrponusiii // ObC KOpa#T [caiiT]. —
URL.: https://urait.ru/bcode/454725

0) oonoanumenvhasn 1umepamypa

Makponukinuyeckiue coenluHeHuss B aHamuthdeckod xumuu /  HO.A. 3onotoB, A.A.
®opmanosckuii, M.B. [1netneB u ap. — M.: Hayka, 1993. — 320 c.

Cxonenko B.B., IluBaaze A.}O., Caspanckuit JI.U., I'apnosckuii A.Jl. KoopaunannonHas
xumus. - M.: UKL «Akagemknuray, 2007. - 487 c.

Kykymxun FO.H. Xumus KoopinHaMoHHbIX coequHenuil. - M.: Breicimas mikona, 1985. - 455 c.
Koctpomuna H.A. Xumus xoopaunanmonHeix coenunenuii. /H.A. Koctpomuna, B.H. Kymoxk,
H.A. Ckopuk. - M.: Beiciias mkona, 1990. - 432 c.

Heoprannueckas xumus. B 3 1. YueObnuk mns By3oB. T. 3. Xumus nepexoiHbIX 3J1€MEHTOB.
/Pen. FO.J1. TpetbskoB. — M.: Akanemus, 2001. - 400 c.

8) cospemennble npogheccuonanvHle 6a3zvl OAHHBIX, UHPOPMAYUOHHDBLE CRPABOUHbLE
cucmembl, IIeKMPOHHbBLE 00pA306amenbHbLE PECYPChl
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ObecrieueH AOCTYNl K COBPEMEHHBIM MNPOQEeCCHOHAIbHBIM 0a3aM JaHHBIX, MH(POPMAIMOHHBIM

CIPaBOYHBIM H ITOMCKOBBIM cHcTeMaM (TpedyeTcs peructpanus B 6udmnoreke COI'Y):

1. Dnekrponnas oubmmoreka auccepranuu u apropedeparos PI'b (OB/] PI'B) (https://dvs.rsl.ru).
2. DBC «YumBepcurerckas oubimoreka onlinex» (https://biblioclub.ru).
3. OBC «Hayunas anekrponHas oudnuoreka eLibrary.rux» (http://elibrary.ru.)
4. VYwuusepcanbHas 0a3 manubeix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov
5. DBC «KoncynbraHT cTyacHTay. http://www.studentlibrary.ru
6. DOBC «IOpaiiT» - oOpa3oBarenbHas cpena, BKIIOYAIONMAS BUPTYaJbHBIH YHTAJIbHBIN 3ai
y4eOHUKOB U y4eOHBIX TOCOOMIT OT aBTOPOB U3 BeAyIIMX By30B Poccuu 1o BceM HampaBlieHUSIM
u cnenransaocTsM (Www.biblio-online.ru)
7. Hudopmanmronno-npasoBoii mopran «["apant» (http://www.garant.ru/).
8. CnpaBounas npaBoBas cucrema KoncynbranT [Tmroc (http://www.consultant.ru/).
CocTaB JIMIEH3HOHHOTO M CBOOO/IHO PACIIPOCTPAHAEMOI0 MPOrPaAMMHOI0
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA
Ne HaumenoBanue Ne norosopa (1MUEH3HSA) Crpana
n/n NPOU3BOUTEND
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
> Windows 10 Pro for Ne 4100072800 Microsoft CHIA
' Workstations Products (MPSA) ot 04.2016 r.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 .
1 Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 .
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 .
; Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
8 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
9 Office Standard 2016 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 r.
12 Cuctema TectupoBanust Sunrav | Ne468 ot 03.12.2013 UIIT Poccus
' WEB Class Cynrarymun P.T. (6Geccpouno)
ITporpammHoe obecnieueHue Ne CJ1/108 ot 29.08.2017 t. Poccus
1C: [IpeanpusTue. (MakcumyM-codT) 6€CCpOIHO
13. byxranrepckuii Yuer.
Tunosas koHduryparms 8
ceTeBasi BEpCHsl
Cucrema KOMIBIOTEPHOM Jlunensust FSF/Debian
14. .
Bepctkn MikTex (CBobomHOE TIpOTrpaMMHOE
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obecnieueHue) (6eccpoyHo)

15. Kasperksy Endpoint Security | o 22.01.2024 r. Poccust
[IporpammHuoe obecrieueHne CB00O01HOE TPOTPaMMHOE CIIJA
16 JUTSl peTaKTUPOBAHUS obecnieucnue (OeccpouHo)
' XuMudeckux Gopmyir Isis
Draw
Cucrema novcka TEKCTOBBIX Ne4576-1 ot 17.01.2022 1. Poccus
17. 3aMMCTBOBaHHI (mevictButenen 1o 31.12.2022r.)
«Antunnaruar. BY3» ¢ 3AO «Antu-Iliarnat»
[TporpamMmHoOe oOecrieueHue NeKIT /108 ot 29.08.2017 1. ¢ Poccus
18. 1C: IIpeanpusitue 8.3 000 «Makcumym» (6eccpodHoO)
YpasneHue ToOprosien
[IporpammHuoe obecrieueHne NoCJI./ Ne126., 01.07.2020 T. Poccus
19. 1C: 3aprurata u KaJpsI Toc. «MAKCUMYM-CODT»
yupexeHus 8 6eccpoyHo
0 [IporpamMmmMHoe obecrieueHue NeCLI/76 01.03.2017 r. Poccus
' 1C: OromKer. «MakcuMyM-cot» (6eccpodHo)
ABTOMaTu3MpoBaHHas cucrema | CBUIIETEIIBCTBO O cory
«Ynpasnenue —/lekanat bPC» | rocynapcTBeHHOM perucrpanuu
21. nporpammel 111 OBM
Ne2015611830 ot 06.02.2015 1.
(6eccpouHo)
[Iporpamma it O9BM «bank Pa3paborka COI'Y cory
BOIIPOCOB ISl KOHTPOJIS CBHUIETENBCTBO O
3HaAHUI» roCyAapCTBEHHOW PErucTpalyu
22.
nporpammsl Juist 9BM
Ne2015611829 ot 06.02.2015 1.
(6eccpouno)
23. KoncynpranT+ Poccus
IInansr Ne8867, oT 14.01.2022 1. Poccus
24, (14.01.2022 r. 1o 13.01.2023 1.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021 . Poccus
25. NIT N.A. CepreeBuu
Tex. mox. 07.04.2022 .
b6 «["anakTuka» ot 14.03.2022 r. (mpumepHas Poccus
' J1aTa)
27. BricsCAD Bricys NV, 10 03.11.2021 r. Bensrus
Cisco Webex - Cucrema | OOO Aiicrek noroop Ne J167- CIIA
28. MPOBE/ICHUST BEOWHAPOB. 2021 ot 03.08.2021 - 03.08.2022
T.
DIRECTUM RX - Cucrema | OOO Tl'amaktuka UT norosop Ne Poccus
29. 3JIEKTPOHHOTO 120320/J1/A ot 14.03.2022 .
JIOKYMEHTO000pOTa (mpumepHas nata)
30 Yenyru cBsa3u (goctyn k cetu | OO0 Ankom Ne AL-0044 ot Poccus
' WHTEPHET) 01.02.2022 r. - 31.12.2022 r.
31. AutoCAD CIIA
29 MOODLE becnnatHoe poccuiickoe CHIA (6ecmuiatHoe
' poccHiickoe)
33. VEEAM [IBeinapus
34. «[amaxTuka PY3» Jluniensus 6eccpounas Poccus
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Tex. conpoBOXKIEHUE OT
14.03.2022 .
Jlnunblii kabuneT abutypuenrta | Jlunensus 6eccpounas Poccus
35. Tex. conpoBOXIEHUE OT
14.03.2022 .
JInaHbIii kaObuHeT Jluuensus 6eccpounas Poccus
36. CTYJICHTa/COTPYTHUKA Tex. conmpoBoXIEeHNE OT
14.03.2022 .
DrekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
37. arccepranuu U aBropedeparoB | TpebGyercst peructparus B
PT'b (OBJ1 PT'B) oubmmorexe COI'Y
3BC «YHuBepcurteTcKast https://biblioclub.ru Poccus
a8 ouobmmoreka ONLINE» TpebyeTcst peructpanus B
' oubmmoreke COI'Y
ObC «Hayunas snexrponnas | http://elibrary.ru. Poccus
a9 6ubnmoreka eLibrary.ru» TpeGyercs peructpanus B
' oubmmoreke COI'Y
10 VYHuBepcaibHas 0a3 JaHHBIX https://dlib.eastview.com CIOA
' East View
3bC «KoncynbranT ctyaenta» | http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHAs Tpebyercs perucrpanus B
O6ubaroTeka mo oubanorexke COI'Y
11 MEIULUHCKOMY U
' (bapMarieBTUYECKOMY
00pa3oBaHMIO, a TAKKE TI0
€CTECTBEHHBIM U TOYHBIM
HAyKaM B IIEJIOM.
3BC «fOpaiit - www.biblio-online.ru Poccus
oOpa3oBarenbpHas cpefa, Tpebyercs peructpanus B
BKJIIOYAIOIAsl BUPTYaJIbHBIN oubmmorexke COI'Y
19 YUTATBHBIN 3271 Y9eOHUKOB U
' y4eOHBIX TOCOOUIT OT aBTOPOB
W3 Benyumx By30B Poccun o
BCEM HampaBlEeHUSM U
CTIEMAITBHOCTSM
A3. KOII (momen Ha SHnekce) OecrimaTHoOe Poccus
44, Pycl'apn OecruiaTHoOe Poccus
A5. ViPNet Poccus

10. MaTtepuajibHO-TEXHUYECKOE OCHAIIIEHH e JUCHMIITIMHbI

[IpoBeneHne MUCHUILIMHBI 0OECIIEYeHO BCEM HEOOXOAMMBIM: JIaOOpaTOPHBIM 000pPYIOBaHUEM,
npubopamMu, MarepuajgaMy, OINEPaTUBHBIM JIOCTYIIOM K COBPEMEHHBIM NpPO(ecCHOHANTbHBIM 0a3zam
JaHHBIX, I/IH(i)OpMaHI/IOHHBIM CIIpaBOYHBIM M ITIOMCKOBBIM CUCTEMAM.

VYHuBepcuTeT o00ecneunBaeT BO3MOXHOCTh CBOOOJHOTO HCHOJB30BAHUS KOMITBIOTEPHBIX
TexHojiorui. Bce KOMITIBIOTCPHBIC KJIACChl YHUBCPCUTETA O6’B€)II/IHCHI)I B JIOKAJIBHYIKO CCThb, CO BCEX
y‘-I€6HBIX KOMIIBIOTECPOB UMCCTCA BbIXO/ B I/IHTepHeT.

ObecnieunBaeTcs JOCTYN K MHPOPMAIIMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YUTAIBHBIX 3aJ1aX K
CHp&BO‘-IHOﬁ u Haquoﬁ JIUTCPATypC, K NMCPUOAUYCCKUM H3JAHUSAM B COOTBCTCTBUU C HAIIPABJICHUCM

39


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

IIOATOTOBKH. KOMHLIOTepLI OCHAalllCHBI HGOGXOI[I/IMBIM KOMIUJICKTOM JIMOCH3UOHHOI'O IMPOrpaMMHOI0

oOecrieueHusl.

CeeeHus1 0 HAJMYNH 000PYA0OBAHHBIX Y4eOHBIX KAOMHETOB, B TOM YHCJIe PUCIIOCOOJEHHBIX ISl
HCNOJIb30BAHNS] MHBAJIMIAMHU U JTUI[AMH € OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

HauMeHoBaHMe MOMEIECHHUH [T MPOBEICHHS BCEX BUIOB yUeOHOM JeITEIbHOCTH, PETyCMOTPEHHOM
yU4eOHBIM IIAHOM, B TOM YHCJIE TIOMEIIEHHS ISl CAMOCTOSTENLHOM pabOThI, C YKa3aHUEM TIePEUHS
OCHOBHOT'O 000pY/I0BaHUs, yueOHO-HATISAHBIX TTOCOOUH U UCIOIB3YEMOTO IPOrPAaMMHOTO
obecreueHus

Anpec (MECTONIOIOKEHHUE)
HOMEIEHUHN IS
NPOBEJICHUS BCEX BUIIOB
y4eOHOIl e TenbHOCTH,
NPEAyCMOTPEHHOH y4eOHBIM
IUTaHOM (B ciIydae
peanuzanuu
oOpa3oBaTeNpHON
MPOrpaMMBbl B CETEBOU
(hopmMe TOTIOTHUTEIHHO
YKa3bIBACTCsI HANMEHOBAHHUE
OpTaHM3aINH, ¢ KOTOPOI
3aKJIIOYEH JOTOBOP)

YueOHble ayIUTOPHH 1151 IPOBEICHUS 3aHATHI{ JIEKINMOHHOT0 THIIA, CEMHUHAPCKOI0 THIIA,
KYPCOBOT'0 NPOEKTHPOBAaHUS (BBINOJHEHUS KYPCOBBIX padoT), IPYNNOBLIX H HHAMBHAYAJIbHBIX
KOHCYJIbTALMI, TEKYLIero KOHTPOJISA M MPOMEKYTOYHOM aTTecTAlliH, a TAaKkKe
CaMOCTOSATEIbHOI PadoThl 00yYaIOIIMXCS: IPENOAABATENBCKUN CTOJ, CTYJI, CTOJIBI M CTYJIBS IS
oOyuaromuxcs, kadeapa.

Oo6opynoBanue: IHTepakKTUBHOE MYJIbTHMEIHIHHOE 000pYI0BaHUE (IOCKa, MPOCKTOP),
MEePCOHAIBHBIA KOMIBIOTEP B KOMILIEKTE C IIPOrpaMMHBIM 00OecrieueHneM, BBIX0I0M B ceTh VIHTepHeT
¥ JOCTYTIOM B 3JIEKTPOHHYIO HH(POpMannoHHO-00pa3oBarenbHyto cpeny COI'Y.

IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammaoe obecnieueHue s
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe I10); KorcynpranT mmoc; Cuctema
MOMCKa TEKCTOBBIX 3aMMCTBOBaHUH «AHTHUIUIaruat.BY3y»; IIporpamma niust 9BM «bank Bonpocos
Jutst KoHTpoutst 3HaHui»; Cisco Webex; MOODLE; nemoHCcTpalMoHHbIE 1 y4eOHO-HATJIsIHbIE
mocoOust (BUCONPE3ESHTAITHS).

Poccuiickas ®enepanus,
362025, PecniyGnnka
Cesepnas OceTust — Ananus,
ropoa Bnaaukagkas,
yi1. BarytuHa,

JioM 44-46, yaeGHBII KOpITyC
Ne 7,
aya. Ne 604

YueGHble ayTUTOPHH J1J151 TIPOBEICHUSI 3aHITHI JIEKIIHOHHOT0 THIA, CEMHHAPCKOT0 THIIA,
TPYNIOBBIX H MHAUBUAYAJIbHBIX KOHCYJIbTALUMN, TEKYIEr0 KOHTPOJISI U POMEKYTOUHOM
aTTecTallH, a TAK’Ke CAMOCTOATEIbHOI padoThl 00y4aloIMXCs: IPETIOAABATENBCKUN CTOI, CTYII,
CTOJIBI U CTYJIbS ITIs1 oOyuatomuxcs, kadeapa.

Ob6opynoBanue: HTEpaKTHBHOE MYJIBTHMEANHHOE 000pYIOBaHHE (JIOCKA, TPOEKTOP),
MEePCOHATBHBIN KOMIIBIOTEDP B KOMIUIEKTE C IIPOrpaMMHBIM 00ecIieueHneM, BBIX0IOM B ceTh MHTepHeT
¥ JJOCTYTIOM B 3JIEKTPOHHYIO HH()OpMannoHHO-00pa3oBarenbHyto cpeny COI'Y.

IIporpammuoe obecnieuenme: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecnieuenue st
penakTupoBanus xumudeckux popmyin Isis Draw (beccpounoe I10); KoncynpranT mitoc; Cucrema
MIOVMCKA TEKCTOBBIX 3aMMCTBOBaHUH «AHTHIUIaruat.BY3y»; [Iporpamma nins 9BM «bank BompocoB
JUtst KOHTpOoJIst 3HaHUY; Cisco Webex; MOODLE; neMoHCTpanliOHHbBIE ¥ Y4€OHO-HATIISTHBIE
1mocoOust (BUCOTIPE3CHTAITH).

Poccuiickas ®enepauusl,
362025, Pecry0Omuka
Cesepnas OceTust — Ananus,
ropoj Bnaaukaskas,
yi. Barytuna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
ayna. Ne 606

YueGHble ayUTOPUH [1J151 TIPOBEICHHUSI 3aHITHIA JIEKIIMOHHOT0 THIA, CEMHHAPCKOI0 THIIA,
KYPCOBOI'0 MPOEKTHPOBaHUsI (BLINMOJHEHUsI KYPCOBBIX padoT), rPYNNOBBIX M HHANBUAYAJIbHBIX
KOHCYJIbTAUHU, TEKYIIEro KOHTPOJISI M MPOMEKYTOUYHOI aTTecTalliM, a TAKKe
CaMOCTOSITEIbHOI PadoThI 00YYAIINXCS : TIPETIOAABATEIBCKUN CTOI, CTYJI, CTOJIBI U CTYJIBS IS
00yJaroIuXcs.

O6opynoBanue: IHTEpaKTHBHOE MyJIbTUMEIHIHOE 000pyI0BaHUE (IOCKA, TPOSKTOP),
MIEPCOHANBHBIA KOMITBIOTEP B KOMILUICKTE C IIPOTPaMMHBIM 00€CIieYeHUEM, BBIXOJIOM B ceTh MHTepHET
Y JJOCTYIIOM B 3JIEKTPOHHYIO HH()OpMannoHHO-00pa3oBarenbHyto cpery COI'Y.

Iporpammuoe obecrieuenme: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class (beccpounoe [10); IIporpammHoe obecriedeHne st
penakTupoBanus xumudeckux Gopmyin Isis Draw (beccpounoe T10); KoncynpranT mioc; Cuctema

Poccuiickas ®enepauusl,
362025, Pecrybnmka
Cesepnast OceTust — Ananus,
ropox Brnannkaskas,
yi. BarytuHa,

JoM 44-46, yaeOHBIN KOpITyC
Ne 7,
aya. Ne 603
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MIOKCKA TEKCTOBBIX 3aUMCTBOBaHUH «AHTUmIaruat.BY3»; Ilporpamma nnst 9BM «bank Bompocos
JUTst KOHTpOJIst 3HaHUY; Cisco Webex; MOODLE; neMoHCTpalliOHHbBIE ¥ Y4eOHO-HATIISTHBIE
nocoOus (BUACOTPE3CHTALINA).

JlaGopaTopuu: KOMNbIOTEPHBIE KJIACCHI /15 MPOBEACHHs TeKYLero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTallu, a TAKKe CaMOCTOSATEJIbHOM padoThl 00y4YalOIUXCs
MPETOaBATENbCKUI CTOJ, CTYI, CTOJBI M CTYJIbSI U1 OOyJarOIIIXCSL.

Ob6opynoBanue: IHTepaKTHBHOE MyJIbTHMEANHHOE 000PYIOBaHUE (TOCKA, TPOCKTOP), KOMITBIOTEPEI
JUISL KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE - C IPOTPaMMHBIM 00€CTIEUeHHEM, BBIXOIOM B CETh
WHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO HH(pOpMalMoHHO-00pa3oBarensHyto cpeny COI'Y;
Iporpammuoe obecnieueHue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpaMmmHoe obecrieuenne s
penakTupoBanus xuMuaeckux gopmyn Isis Draw (beccpounoe I10); Koncynbrant mitoc; Cucrema
MIOKCKA TEKCTOBBIX 3aUMCTBOBaHUH «AHTUIIIaruat.BY3»; Ilporpamma ninst 9BM «bank Bompocos
Ut KoHTposst 3HaHui»; Cisco Webex; MOODLE; neMoHCTpanroHHBIE H Y4eOHO-HATIIATHBIE
nocoOus (BUACOTPE3CHTALINSA).

Poccuiickas ®enepauus,
362025, Pecrybmmka
Cesepnast Ocerust — AnaHus,
ropoa Brnaaukaskas,
yi. Baryruna, mom 44-46,
yueOHsbIi Koprryc Ne 7,
aya. Ne 614

Budanorexa, B TOM YHcie YUTAIBHBINA 32J1: CTOJIBI M CTYJIbSI AJIs1 00yJaronIuxcs, KOMIIBIOTEPHI B
KOMIUIEKTE — C TIPOrPaMMHBIM 00€CIICYCHHEM, BBIXOJIOM B ceTh MHTepHET 1 JOCTyNIOM B
AEKTPOHHYIO HHPOPMAIIMOHHO-00pazoBaTenbHylo cpeny COI'Y

[porpammuoe obecnieuenue: Windows 7 Professional; Office Standard 2016; 7-zip; WinRAR; Adobe
Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Koncynperaut mwitoc; Fapant; Cisco Webex; MOODLE.

3BC «Yuusepcuterckas 6ubmmnoreka ONLINE» https://biblioclub.ru

3BC «KoncynpTauT cTyaenTa» http://www.studentlibrary.ru

OBC «Opaiit» www.biblio-online.ru

OnexTpoHHas 6ubnuoTeka quccepranuu u apropedeparos PI'B(3B/] PI'B) https://dvs.rsl.ru

OBC «Yuuepcuretrckas oudanoreka ONLINE»_https://biblioclub.ru

OBC «Hayunast anextponHas 6ubnaunoreka eLibrary.ruy_http://elibrary.ru.

Poccuiickas ®enepauus,
362025, Peciybmuka
CesepHas OceTust — Ananus,
ropox Brnannkaskas,
yi. Leperenn/BaryTuHa,
JoM 16/19, yueOHsblii Kopiryc
Ne 6

11. JInct oOHOBJIEHUSI/aKTyaIU3allUH
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank
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