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[Iporpamma y4eOHO# quciumiHbl «KoopIuHAIMOHHAS XUMUS
Ha3BaHUC NUCLMUILIMHbI

COCTaBjieHa Ha OCHOBAaHMU ['ocymapcTBEHHOro 0oOpa30BaTEIBHOTO CTaHJapTa BBICIIETO
npodeccuonanbroro odpazosanus (I'OC BIIO) [onenkoit Haponuoit Pecriy6muxu (JIHP) mo
HanpaBieHuto moarotoBku 04.03.01 Xwmwus, yTBepKIEHHOTO MpHKa3oM MuHuCTEpCTBA
oOpazoBanus u Hayku JJHP Ne 454 ot «20» anpenst 2016 r.;

[lopsinka opranu3anuu ydeOHOTO Tmporecca B 00pa3oBaTEIbHBIX OPraHU3AlMAX BBICIIErO
npodfeccuonanbHoro obpasoBanus Jlonenkoit Hapommoit PecnyGiiMku, yTBEpXKIEHHOTO
npukazoM MunucrepcTBa oopasosanus U Hayku JIHP Ne 1171 ot «10» HOos6pst 2017 1.5
y4eOHOro IUIaHa W OCHOBHOM 00pa3oBaTeNbHOM NpOrpaMMBbl BBICIIEr0 HPO(ECCHOHATBHOIO
obpazoBanusi HampasieHuss moarotoBku 04.03.01 Xumusi, pazpaboranseix B ['OY BIIO
«JloHenKuit HaMOHAIBHBIA YHUBEPCUTETY.

Pazpaboruuk:

Kanaumar XuMu4ecKux HayK, JOLEHT & 7V

kadeIpbl HEOPraHUYECKOH XUMUH & Sre —~—7 _ benoycosa E.E.
[Tporpamma yueOHOM JUCIUTLIAHEI yTBEpXKIEHA Ha 3acelaHuu

kadepbl__HEOPraHWYECKOW XUMHUU

ITporokon Ne 8 or« 18 »  m™apra 2020 1.

3aBenyrommii kadempoit Urnaros A.B.

, IIlporpamma yueOHOW AMCHMIUIMHBI OJ00peHa Y4eOHO-METOAUYECKON KOMHUCCHEH
XMMHYECKOTo (axyibTera
ITpotokos Ne 3 ot «15» ampens 2020 r.

[Tpencenarens yd4eOHO-METOAMYESCKOM
KOMHCCUH (aKysbTeTa




Oo0sacTh NPUMEHEHUS U MeCTO IUCIHUILIMHBI B Y4eOHOM mpoiecce:

Vyeonas muctumumaa «KOOPIMHAIIMOHHASA XUMMUA» oTHOCHTCS K  BapuaTUBHOU
gacTu TPOo(ecCHOHATBFHOTO OJI0KA JUCIUTLIINH MOATOTOBKH CTYICHTOB.

Jlig v3ydeHusi NaHHOM y4eOHOM IUCHUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHUS U HAaBBIKH,
dbopMupyeMbIe  CONMYTCTBYIOIIUMHU  TUCIHUIUIMHAMU:  HEOpPTaHWYecKas, aHaJIUTHYEeCKas,
buznueckas, OpraHuyeckas, Ouosjoruyeckass ~ XUMHs, ~ XUMHUYEcCKass  TEXHOJOTHS,
TOKCUKOJIOTHYECKAsE XUMUSI, AJICKTPOXUMHUSI, OMOIOTHS, YKOJIOTHS.

1. Crpykrypa IMCUMILIMHBI (M00Y5)

ouHas (hopma 3aounas opma
XapaKTepHCTHKa YUeOHOH AUCIUTUINHBI oby4enns Ha baze obyuenua na base
0Co CIIO 0Co CIIO BIIO
(cokpauwy.) (cokpawy.) |(coxpawy.)
OO0pa3oBarenbHBIN YPOBEHD: bakanasp
Hanpasnenue noaroToBku 04.03.01 Xumus
[Tpodunb
KonuuecTBo coniepkaTrenbHbIX MOYJICH )
(Tem)

Jucnurnmuna 6a30B0# / BApHAaTUBHON YacTH

. [TpodeccuonanbHblif 610K, BapHaTUBHAS YaCTh
00pa30BaTENILHON MTPOrPaMMBbI

meKyujutl, MOOYJIbHbIUL KOHMPOIb U UMO208as.

DopMBI KOHTPOJIA
p P ammecmayus (3auem)).

o4dHas popma 3a0uHasn hopma
MokazaTeny oOydeHus Ha 6aze o0Oyuenus Ha basze
CIIOo CIIO BIIO
0Co (coxpawy.) 0co (cokpawy.) |(cokpaw.)
KonudecTBO 3a4eTHBIX eAUHUIT (KPEAUTOB) 3
KoauuecTBo yacos 108
I'on moaroroBku 4
Cemectp 7
KonuuectBo yacos 108
- JICKHUOHHBIX 36
- IPAKTUYECKUX, CECMUHAPCKUX -
- 1a0OPaTOPHBIX 36
- CaMOCTOSITEIbHON pabOThHI 36
B T.4. HHJAWBUAYaJbHOE 3aJJaHUE -
HenenbHoe KOIMYECTBO YacoB, B T.4.
ayJUTOPHBIX 4

OCO - obmree cpenHee oOpa3oBaHue
CTIO — cpennee nmpodeccrnoHanbHOE 00pa30BaHKE
BIIO — BrIcuiee npogeccnoHanbHoe 00pa3oBaHue

2.0nucanye IMCHMIIIHHEI
eau u 3agaum. Ilens: HAY4YWTH CTYJIEHTOB HAa OCHOBE OOMIETEOPETUYCCKUX 3HAHUU
MIPOTHO3UPOBATh CTPOEHUE, YCJIOBHS CHHTE3a KOOPAMHALMOHHBIX COCOUHEHUN WM ONpPENesATh
IIyTU PEaKLUH ITUX IIPOTHO30B.
3adauu -. TPENOCTAaBUTh CTYACHTaM TEOPETUYECKHE OCHOBBI OJHOIO M3 CaMbIX
MOIYJISIPHBIX M MEHEE U3YUYCHHBIX Pa3ZEIOB XMMHUHM — XUMUHU KOOPAMHALMOHHBIX COCIUHECHUM,
KOTOPBIH BKIIIOYAET B ceOs CUCTEMATHKy, HOMEHKJIATYypy, CTPOCHHUE, XUMUUYECKOE TOBEJCHHUE U
CHHTE3 KOMIUIEKCOB.




. TpeGoBaHusi K pe3yJbTaraM OCBOCHHMS IMCHUILIMHBI: IMPOLECC WM3YUYEHMs IUCLUIUIMHBI
HarpasjieH Ha (GOPMHPOBAHHUE DJIEMEHTOB CIIEAYIOMUX KOMIeTeHInd B cooTBeTcTBUU ¢ ['OC
BIIO no naHHOMY HanpaBJIEHUIO TOATOTOBKH (CHEUAIBHOCTH):

Jucyunnuna nayenena na gpopmuposanue

a )o0meKyJbTYpHbIX KomneTenuui (OK):

CMOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHMM A1 (POPMUPOBAHUS
MupoBo33penueckoi mozunuu (OK-1);

TOTOBHOCTBIO K CaMOpPa3BUTHUIO, CaMOpEalu3allid, WCIOIb30BAHUIO TBOPYECKOTO
notenimana (OK-7).

0) oomenpogeccnonanbubix komnerenuuii (OIIK):

CIIOCOOHOCTBIO ~ HMCIOJIb30BAaTh  TOJyYEHHbIE  3HAHHUA  TEOPETHYECKHMX  OCHOB
(dbyHIaMEHTAIBHBIX Pa3elioB XUMUHW TIPU peleHuu npodeccruonanbabix 3aaad (OITK-1);

[ |BIailecHMeM HaBbIKAaMU TPOBEACHUS XHUMHUYECKOTO HKCIEPUMEHTa, OCHOBHBIMU
CUHTCTHYECKUMH U AHATUTUYECKUMHU METOJAaMHU TIONYy4YEHHUS M WCCIEAOBAHUS XUMHUYECKHX
BemecTB U peakuuit (OITK-2);

CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX ITUCIUIUIMH B
npodeccuonanbHor aestenbHocTH (OITK-3);

"/cTOCOOHOCTBIO pelaTh CTaHAAPTHBIC 3aJa4il MPOPECCHOHATBHON AEITeTbHOCTU C
HCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUU C YYETOM
OCHOBHBIX TpeOoBaHMi nHpopmammonHoii 6e3omacuoctu (OI1K-4);

[]cIOCOOHOCTBIO K TMOUCKY W MEPBUYHON 00pabOTKE HAyYHOH M HAYyYHO-TEXHHYECKOU
unpopmanuu (OIIK-5);

| |3HAaHMEM HOPM TEXHHUKH 0O€30MaCHOCTH M YMEHHUEM pPEealin30BaTh UX B JJAOOPATOPHBIX U
texHosornueckux yciosusx (OIIK-6).

B) npoeccuoHaibHbIX komnerennui (I1K):

HAYYHO-HCCJIeI0BATEIbCKAS 1eSITETbHOCTD: |

CIOCOOHOCTBIO BBIMOJIHATH CTAHJAPTHBIE Onepauu mo npeaiaraeMbiM Metogaukam (I1K-
1);

/BnajgeHreM O0a30BbIMH HaBBIKAMU HCIIOJIB30BaHMS COBPEMEHHOM ammapaTypsl Mpu
poBeICHUH HayyHbIX nccneaoBanuit (I11K-2);

[IBmaseHneM cucteMon pyHmaMeHTanbHbIX XuMuueckux nmousatui (ITK-3);

CIIOCOOHOCTBIO MIPUMEHSITh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTHU
Pa3BUTHS XUMUYECKON HAYKH MIPH aHAJIM3€ TOJTydeHHBIX pe3yabTaToB (I1K-4);

"lcrOCOOHOCThIO MONMYy4YaTh U 00pabaThiBaTh PE3yNbTaThl HAYYHBIX JKCIEPUMEHTOB C
MTOMOIIIBIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHooruu (I1K-5);

] BIAJCHMEM HABBIKAMHU TIPEJCTABJICHUS TOJNYYEHHBIX PE3YJIbTaTOB B BUJIEC KPATKHUX
otueToB U nipe3eHTanmii (I[1K-6);

"] BUaZeHUEM MeETOoJaMHu O€30MacHOrO OOpalleHHs C XMMHUYECKUMH MaTepualaMHu C
y4eToM UX (GU3NIeCKuX B XuMuueckux cBoucts (ITK-7);

NPOU3BOCTBEHHO-TEXHOJIOTHYECKAS NeATeJIbHOCTh:

CIIOCOOHOCTBIO MCMOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTHM XHUMHUYECKOW HAyKu U
dbyHIaMeHTAIbHbIE XUMHUYECKUE TTOHSITHUS TP PEIICHHH KOHKPETHBIX MPOU3BOJICTBEHHBIX 33124
(IIK-8);

BIIQJICHUEM  HaBBIKAMH  pacueTa OCHOBHBIX  TEXHHYECKUX  MoOKazartenmedt [
texHosiornaeckoro nponecca (ITK-9);

CMOCOOHOCTBIO NPUHUMATh pEIIeHHs B CTAHOAPTHBIX CHUTYyalusiX, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a pe3ybTaT BbinosHeHus 3aganuit (I1K-12);



TpeGoBannus Kk pe3yjJbTaTaM 0CBOCHHMS JUCHHMILVIMHBI: B pe3ynbraTte 0CBOCHHS AMCLUIIIMHBI
CTYJEHT JIOJIKEH:

O0puUEeHmMUpPo6ampca B Kpyre OCHOBHBIX MPOOJIEM, BOSHUKAIONIUX IPU HCIIOJIb30BAHUH
KOMIUIEKCHBIX COeIMHEHUN B XUMUH, (pr3HKe, OMOJIOTUH, MEIUILIMHE, B KaTalnu3e, B
AQHAJTUTHYECKOW NIPAKTUKE, B TPOMBIIUIEHHOCTH U B TEXHOJIOTHAX CUHTE3a (PYHKIIMOHAIBHBIX
MaTepuasos;

3HaQmMp COCTaB, HOMEHKJIATypy, CUCTEMATHKY, METOJIbl ONPEIEIIEHNS COCTaBa U CTPOCHMSI,
CHoCcOoObl M3yYeHUsT XHUMHUYECKOTO TIOBEIEHHUS KOOPAMHAIMOHHBIX COEOUHEHHM; OCHOBBI
TEOPETUYECKOM, MPUKIAJAHON XMMHUU; MPUPOIY CBS3M B KOOPJMHALMOHHOM XMMUH; (PU3HKO-
XUMHUYECKHE METO/IbI UCCIIEI0OBAHNUS U TIPAKTUYECKOE 3HAaUeHNE KOMIUIEKCHBIX COEIMHEHUI;

YMemp: HAXOUTHh COCTAB U MECTO B KJIacCU(UKAIIMHU; COCTABIIATh Ha3BaHUE 10 GOpMyIIe U
dbopMynly TO Ha3BaHUIO; ONpPENENSITh KOOPAMHALMOHHBIE MOJUAAPHI, OMUCHIBATH CTPOCHHUE
KOOpJMHALIMOHHBIX coeauHeHud wmeronamu BC  (BanmentHeix cBszeit), TKII (teopus
Kpuctajuimaeckoro mojsi), MO (MoONeKyJIsIpHbIX OpOuWTajei); co3maBaTh MaTeMaTHYECKUE
MOJIEJIM, HAXOJWUThb COCTaB, PACCUUTHIBATH KOHCTAHTHl HECTOMKOCTHM C HCIOJb30BaHUEM
JNIEKTPOHHO-BBIUUCIUTENIFHON ~ TEXHUKH,  IPOTHO3UPOBATh  XMMHUYECKOE  IOBEACHUE
KOOpPAVHALIMOHHBIX COECUHEHMI;

6bINOJIHAMb DPACUETHBIC 3aJJaHUS IO OMpPENEJeHUI0 COCTaBa KOMIUJIEKCHOM YacTHIbl U
KOHCTaHT HECTOMKOCTH C HCIIOJIb30BAHMEM MATEMaTHYECKOIO0 MOJEIMPOBAHUS; M0 JaHHBIM
PEHTTEHOCTPYKTYPHOI'O aHallu3a OINpEAeNsiTh CTPOCHHE KOMIUIEKCHOM YacTHIIbl; COCTaBISATH
DHEPreTUYECKUEe  JUarpaMMbl  MOJEKYSIpHBIX — opOuTasieil A OKTadApUYECKuX U
TETPAdPUUYECKUX KOMIUIEKCOB C T-CBA3SMHU; KOJUYECTBEHHBIE pPACUEThl IO pEaKIusiM ¢
y4acTUEM KOMIUIEKCHBIX COEIMHEHNUI;

61a0emb HABbIKAMU U IIPHUEMaMU IIPOBEACHHS] XMMHUYECKOr0 SKCIEPUMEHTA 110 aHau3y U
CHUHTE3Y KOMIUIEKCHBIX COEIMHEHUH; BO3MOXKHOCTSIMH MOUCKAa HEOOXOAMMOH MH(OpMaluu B
HAyYHOW W CIPaBOYHOM nHTepaType; mprueMamMu OQOPMIICHHS pPE3YylbTaTOB JKCIEpPHUMEHTa U
paciuppoBKU UX.

Kypc muctunnunst " KoopanHanonHast XuMus" peaycMaTpuBaeT cienyromue GopMel
OpraHu3anuy yueOHOoro mnpoiiecca:

- JIEKLIUH,

-1abopaTopHbIe PaOOTHI

- caMOCTOATeNNbHas paboTa CTyIEeHTA.

Marepunan  uznaraercsi € HCIOJB30BAHMEM  CIIOBECHBIX, OO0BSICHUTEIHHO-
WLTIOCTPATUBHBIX, SBPUCTHUECKHUX, TPOOJIEMHBIX U UCCIIEA0BATEIbCKUX METO/IOB MPEMOAaBaHUSL.
[Ipu npoBegeHuu JeKUMM A7 OOCYXKIEHHS  Marepuala [IUPOKO  HCIOJB3YIOTCS
MYJbTUMEANMHBIE IPE3EHTALNN, AHUMALIUHY, a TAK)KE PA3AaTOYHBIE MATEPHAIIbI.

B yue6HOM mpoliecce MIHUPOKO MPHUMEHSIOTCS aKTHBHBbIE M HMHTEPAKTUBHBIE (HOPMBI
IpOBENCHUS 3aHATUH (IEMOHCTpAllMM XHWMHYECKUX peakluid, pa30op 3aKOHOMEPHOCTEH
MPOTEKAaHUS XUMHUYECKHX MPOLIECCOB, TUCKYCCHS, TIOJIEMHKA), BHEAYIUTOPHAS CAMOCTOSITENIbHAS
paboTa, peTHHTOBas CHCTEMA OLIEHKH yCIEBAaeMOCTH, TMYHOCTHO-OPHEHTUPOBAHHOE O0yUYEHHE,
npoOaeMHOe 00yueHue, O6J09HO-MOaybHOEe oOyueHue. VMcnonb3oBanue B ydeOHOM mporiiecce,
TECTOB M MOJYJIbHBIX paboT.

CamocTtosTenbHas paboTa CTYyIEHTOB MPEIyCMAaTPUBACT BBIMOIHEHHE WHIUBUIYaTbHBIX
3aJaHuii  M3ydyeHue y4uyeOHO, HayyHOH W  MeTOJAMYecKor nuteparypbl. CTYICHTHI
CaMOCTOSITENIbHO ~ OopabaThIBalOT  HEKOTOpbIe TEMbI, KOTOpble H3ydaluch B  Kypce
HEOPraHMYECKOH, OpraHNYeCKOH, aHATUTUIECKON 1 OMOJIOTUYECKON XUMUU



HopsinkoBbIi
HOMep U TeMa

Kparkoe cogep:kanue TeMbl

Cooeporcamenvuwtit modyas 1 KoopamHanuoHHasi XUMHS Kak
Hayka. OCHOBHBIE 321241 ¥ MOHATHSI KOOPAMHAIMOHHO XHUMHH.

Tema 1. Benenne. CocTaB 1 HOMEHKJIATypa KOMIUIEKCHBIX COEAMHEHUN
Mcropuueckuit 3KCKypc U NEPCIEKTUBBI PA3BUTHS XUMUU KOMIUIEKCHBIX
COEMHECHUI

Tema 2. OCHOBHBIE TOHSTHS U ONPEICICHHS B KOOPIUHALUOHHON XUMUH.
CTpoeHnEe KOMIUIEKCHOW YaCTHUIIbI.

Tema 3. Knaccudukanuss KOOpIUHAIIMOHHBIX COCIUWHEHHI: KiIaccu(UKAIMs 110
XUMHYECKHM CBOWCTBaM; KJIacCH(UKALMs 1O THUIY JMraHia U CTPOCHHUS
KOMILIEKCHOM yacTuilbl. CoBpeMeHHasi CHCTEMAaTHKa.

Tema 4. CrpoeHne KOMIUIEKCHBIX COeAMHEHUH. Tumbl noaudapoB. M3omepus
KOOPJIMHALIMOHHBIX COECUHEHUH.

Cooeprcamenvuvtit. mooyns 2. Xumu4eckasi CBsi3b B KOMILJIEKCHBIX

COeIMHEHUAX

Tema 1. MeTo/1 BAJICHTHBIX CBSI3E€H, TEOPHS KPUCTAIUIMUECKOTO MOJIS.

Tema 2. Metoa MonekynsipHbIX opoutaieil. KoMrekcHble YacTUIIbI ¢ T-CBSI3IMU;
MEXaHU3M JIaTUBHOU CBSI3U.

Tema 3. . BausiHne XuMu4eckoil cBA3HM Ha MPOYHOCTh M PEAKIIMOHHYIO CTIOCOOHOCTD
KOOPJAMHAIIMOHHBIX COCIMHEHHM
Cooeporcamenvholii Mooy 3. Metoabl  HcCieI0BAHUS
KOOPJAMHALMOHHBIX COeUHEHUI

Tema 1. JlndbpakmoHHbIE U CTIEKTPAIbHBIE METOIBI MCCIICIOBAHMUS.

Tema 2. MarHuTHbI€ M ONITHYECKHE CBOMCTBA KOOPAMHAIMOHHBIX COESIUHECHUI
Cooeporcamenvuwtii Modyap 4 Peakumu KOMILIeKCO00Opa30BaHUsL.

Tema 1. IIpeBpaiieHuss B TOMOTE€HHBIX CHCTEMax C YYaCTHEM KOMIUIEKCHBIX
YaCcTHI.

Tema 2. Jucconmanus kKoMIuieKcHbIX coeinHeHnid. Koncranra oOpa3oBaHusl.

Tema 3. MaremaTrueckoe MOAETUPOBAHUE PABHOBECHI U ONPEIEIICHUE COCTaBA
KOMIUIEKCOB M UX KOHCTAHT 00pa30BaHMUs.

Tema 4. Peakuuu 3amenienns. Peaknuy okuciaeHus 1 BOCCTaHOBJICHHS.

Tema .5. [ToHsTHE O METAJUIOKOMILIEKCHOM KaTaJln3e.

Tema 6. Metoapl cMHTE3a KOOPJAWHAIMOHHBIX coequHeHHil. CUHTE3 B BOJHBIX U
HEBOJIHBIX PacTBOpPaX

Tema 7. Hekotopeie smnupuueckue MNpaBWiia U HUX MCIOJIb30BAaHUE B CHHTE3E
KOMIUIEKCHBIX COCAMHEHUIH
Cooeporcamenvuwtii.  modyns 5. IlpakTHyeckoe HCHOJIb30BaAHHE
KOOPJAMHALMOHHBIX COeUHEHUIT

Tema 1. KoopaunanmoHnHble coeIMHEHUs] B OMOJIOTHN W MEHIIIHE.

Tema 2. KommuiekcHble coeTuHEHNs B aHATUTHYECKON 1 OMOJIOTHYECKON XUMUH.




TemaTnuyeckuii mjian

Conep:kareabHblii MoayJab 1. KoopanHaunonHas xumMus Kak Hayka. OCHOBHbIE 32/1a44 ¥ TIOHSITUS

KOOp):[HHaIII/IOHHOﬁ XUMHUH.

Ha3zBanus cogep:kaTe/bHBIX
MOJYJIEH U TeM

Koan4yecTBo 4acoB

3aounasi popma oOGyuenust

Ounas ¢popma o0ydeHus

Ha 0a3e 001Iero cpeaHero
o0pa3zoBaHus

Ha 0a3e cpeaHero
npodeccuoHATBLHOI0
00pa3oBaHus

Ha 0a3e BbICLIET0
npogeccuoHaJIbLHOI0
00pa3oBaHus

w
=
o

BCETO
JIe20un
PaKTUYCCKHE
nabopaTopHbIE
CaMOCTOSITCIIEH
ag nabora
WHIMBUTYaJIbH
ast pabora

BCEro

w
=
=

B T.4.

JICKITUU
MPAKTUICCKHE
nabopaTopHbIE
CaMOCTOSITeIIbH
ast pabora

WHAWBUIYaTbHAS

pabota
BCETO
JICKIHH
MPaKTUYIECKHE
nabopaTopHbIe
CaMOCTOSTEIIbHAS
pabora

WHAWBUOYAJIbHASA

pabota

B T.4.

BCETro
JICKOUHN
MPAaKTUIECKHE
CaMOCTOSTEIbHAS
pabota
WHIUBHY ATbHAS

pabota

Tema 1. Beenenuue. CocTaB 1
HOMEHKJIaTypa KOMIUIEKCHBIX
coeauHeHuil. cropuaeckuit
AKCKYPC U MEPCHEKTUBBI
pPa3BUTHUS XUMUH
KOMIIUIEKCHBIX COSTMHEHUHN

Tema 2. OcHOBHBIE NOHATUSI
U OTIpeieJICHUs B
KOOPJAMHAIIMOHHOW XUMUH.

Tema 3. Knaccudukanus
KOODPJMHAIIHOHHBIX
COeIMHEeHUI: Kiaccuduxanus
110 XUMHYECKHM CBOICTBaM;
KJaccu(uKanus mo TUITY
JMTaHJa U CTPOCHHUS




Tema 4 Ctpoenue
KOMILIEKCHBIX COSIUHEHUM.
Tunsl nomusapoB. M3omepust
KOOPJAMHAIIMOHHBIX
COCTUHEHUN

Hmozo no

cooeprcamebHOMy MOOYJII0
1

26

12 6 | 8

Coaep:xarejbHbIH MOAYJb 2 Codeporcamenvubtit. M0o0yab 2. XUMHYECKasi CBSI3b B KOMILIEKCHBIX COeIMHEHUSAX

Ha3Banus
coJiepKaTeJIbHbIX MO1YJIel
H TeM

KoanuyecTBO 4acos

Ounas popma

3aounas popma

Ha 0a3e 001Iero cpeaHero
o0pa3zoBaHus

Ha 0a3e cpeHero
npodeccuoHaIbLHOr0
o0pa3oBaHusi

Ha 0a3e BBICLIET0

npogdeccuoHaIbLHOr0

o0pa3oBaHusi

BCETO

B

-

4.

B T.4.

JICKIHH
NPaKTHYECKUE
nabopaTopHbIe

CaMOCTOSTEIIbHA

s paboTa

WHIUBHUyAJTbHAS

paborta

BCETO

JIEKIUU
MPaKTHYECKUE
nabopaTopHbIe

CaMOCTOSTENIbHA

s pabora

HHIWBUAYJIbHAS

pabota

BCECTO

B T.4.

JIEKIUU
PaKTHYECKUE
71ab0paTOPHBIE

CaMOCTOSTENIbHA

st pabora

WHIUBUIyabHas
pabota

BCE€TO

B T.4.

JIEKIUU
HNpaKTHYECKUE
CaMOCTOSTENIbHA
s pabora
WHIUBHUyTbHAS

pabota

Tema 1 Meto BalEHTHBIX
CBsI3€id, TeOpuUs

KPpUCTAJNTUYCCKOI'O T10JIs.

Tema 2. Meton MoJeKy-
TspHBIX opOuTaneit. Kom-
TUICKCHBIC YaCTHUIIBI C TT-
CBSI3SIMH; MEXaHU3M
TATUBHOU CBSI3U.

Tema 3. BnusiHue XuMu4ec-
KOU CBSA3M HA MPOYHOCTH U




PEaKIIMOHHYIO CTIOCOOHOCTH

KOOPAUHALIMOHHBIX
COCMHEHMIA.
Hmozo no
cooeprcamenvHomy mooyaro | 20 | 10 10
2
Bcezo uacoe no w6 | 2 6 | is
MO0y
Conep:xareJibHbIH MOAYJb 3 MeToabl HCCJIEIOBAHNSI KOOPAUHAIMOHHBIX COeIHMHEHUI
KoJsnyecTBo yacoB
3aounas popma
Ha 0a3e cpeHero Ha 0a3e BbICIIETO
Ounast popma Ha 0a3e 001Iero cpegHero p
npodeccuoHaILHOr0 npogdeccuoHaIbLHOr0
o0pa3oBaHus
o0pa3oBaHusi o0pa3zoBaHusi
Ha3Banus
cofepKATEILHBIX MOY.Tei B T.4. B T.4. B T.4. B T.4.
U TeM S = s 3 = = = =
5 = oavﬁgm = = 5] a DE 5«: = = 5] aoﬁgm = = 5] oE@«s
= o o g o = |5} S o 5 = 5 = 19 S o ol o = 19 = 19} = 5 =
2 =f = (RS 2 Q = = = RS | 20 0 = = 2R3 20 Q = T S| 2.9
A = S| e |S g HO A 2 S < S g | H\© M 2 S s |8 gl X A 2 ] e |l de
15} H | &l ad s 5} ~ Q. H ol s s [} = al|lb al =5 15} =~ H ol s s
= X o |2 = = X ) Q =" = X o |9 =" = X Q =
AR E g 2|3 SR N
El Bl = E 2| = = E A= = E | & =
o = o = © = © =
Tema 1. JludppakiinoHHbIE U
CIIEKTpaJIbHbIE METO/bI 4 1 1|2
WCCIIEOBAHUSI.
Tema 2. MarauTHbIC U
ONTHUYECKUE CBOMCTBA
KOOPAMHALIMOHHBIX 4 1 1|2
COCTUHEHUN
Hmozo no
cooeprcamenbHoOMy mooyiio | 8 2 2 | 4
3




Conep:kareabHblii MOayJIb 4 Peakunu KOMILIeKC000pa3oBaHus

Ha3Banus
coJiepKaTeJIbHbIX MOIYJIeH
H TeM

KoanuyecTBO 4acos

Ounas popma

3aounas popma

Ha 0a3e 001Iero cpeaHero
o0pa3zoBaHus

Ha 0a3e cpeHero
npodeccuoHaIbLHOT0
o0pa3oBaHust

Ha 0a3e BBICLIET0

npogdeccuoHaIbLHOr0

o0pa3zoBaHus

BCETO

B

—

4.

B T.4.

B T.4.

JICKIHH
NPaKTHYECKUE
nabopaTopHbIe

CaMOCTOSTEIIbHA

s paboTa

WHIUBHUyTbHAS

pabota

BCETrO

JICKIIUHU

MPAKTHUICCKUEC

nabopaTopHbIe

CaMOCTOSTENIbHA
s pabora
WHIMBH/Iy JIbHAS
pabota

BCETO
JIEKIUU
NPaKTHYECKUE

ab0paTOpHBIE

CaMOCTOATCIIbHA

s paboTa

WHIUBUIyabHas
pabota

BCE€TO

B T.4.

JIEKIIUU
HNpaKTHYECKUE
CaMOCTOSTENIbHA
s pabora
WHIUBHUyTbHAS

pabota

Tema 1 IlpeBpaiieHus B
TOMOTEHHBIX CHCTEMaX C
y4acTHEeM KOMILIEKCHBIX
JaCTHIL

Tema 2. Jlucconmanust
KOMITJIEKCHBIX COCIMHEHHH.
KoncTanTa o6pa3zoBanusl.

10

Tema 3. Matematuyeckoe
MOJIETTUPOBAHHUE PABHOBECHIA
U OTIpefieNIeHUue COCTaBa
KOMILUJIEKCOB U UX KOHCTAHT
o0Opa3oBaHMUsI.

10

Tema 4.Peaxniuu 3aMenieHus.
Peaknuu okucieHus u
BOCCTAaHOBJICHHS.

Tema 5. Iloustue o merai-
JIOKOMILJIEKCHOM KaTaJIH3eE.




Tema 6. MeTonrl cuuTe3a
KOOPAMHAIIMOHHBIX

coenuuenuii. CHHTE3 B 10 1 8 | 1
BOJIHBIX U HEBOJHBIX
pacTBopax
Tema 7. Hekoropslie
OMIMPUIECKHE NPABHIA M HX | 4 1 5
WCIIOIb30BaHNUE B CHHTE3E
KOMILUIEKCHBIX COETMHEHUI
Hmozo no
cooepycamenvuomy mooyao | 48 | 10 28 | 10
4
Copep:xkareabHblii MoayJb S [IpakTuyeckoe UCNOJIb30BAHHE KOOPAUHANMOHHBIX COeTUHEHUM
KoJsnyecTBo yacoB
3aounas popma
Ha 0a3e cpeHero Ha 0a3e BbICIIETO
Ounasn gpopma Ha 0aze 001Iero cpeaHero pea
npodeccuoHaIbLHOT0 npogdeccuoHaIbLHOr0
o0pa3zoBaHus
o0pa3oBaHusi o0pa3zoBaHusi
Ha3Banus
coJIepKATEIbHBIX Monyneﬁ B T.4. B T.4. B T.4. B T.4.
U TeM s 8 s 3 s 3 S 8
5 = oaoﬁgm = = 5] a OE 5«: = = 5] aoﬁgm = = 5] oE@«s
= o o le o = 15 = o o = o = 19 = o ole o = 19 = 19} = o =
2 =f = & RS 2o Q = = = RS | 20 0 = = &R 20 0 = T RS 2.9
A Z = < |© & H\$© A Z = < S g | HO A Z = s | O & HO A Z = S g H G
15} H | &l a s 5} ~ Q. H ol s s ) = al|lb al =5 15} =~ H ol s s
= © o |Q m o = =~ 15} Q m o = =~ o Q m o = “ Q [~ =%
AR £g 275 £g|27 5 2275
El Bl = E 2| = = E 2 s = E | & =
Q = o = o = o =




Tema 1. KooparHallMOHHbBIE

COEINHEHNS B OHOIOTHH U 3 1 2
MeIUIIMHE.
Tema 2. KoMmmneKkcHbBIE coe-
NTUHEHUS B aHAJIUTUYECKOU U 3 1 2
OMOJIOTHYECKOH XUMUU.

Hmozo no
cooeprcamenbHomy mooyio | 6 | 2 4

5
Bcezo uacos
108 | 36 36 | 36




Temut nabopamopuvix 3anamuil

Ne HasBanue teMnl

n/n

Komanuectso
4acoB

1 Texnuka 6e3omacHoctu. OmnpeneneHue GopMyiTbl KOMIUIEKCHOTO
COCAUHCHMUA 110 PE3yJibTaTaM XHUMHUUYCCKOI'O aHAJIM3a U (bl/ISI/IKO-
XUMHUYECKHX CBOMCTB.

6

2 Peakiinu HOHHOTO OOMEHA C y4aCTHEM KOMIUIEKCHBIX COeTMHEHUN

3 OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH C YHaCTHEM
KOMILUIEKCHBIX COSTUHEHUN

4 CHHTE3 KOMIUIEKCHBIX COEIMHEHHUI B BOJIHBIX Cpeaax

5 CuHTE3 KOMIUIEKCHBIX COCIMHEHUI B HEBOJIHBIX Cpeaax

10

Bcero

36

Camocmoamenvnan paboma cmyoenma

HazBanue teMnl

Kom-Bo
qacoB

Hcropuueckoe pa3BuTHE XUMUU KOMILJIEKCHBIX COeTUHEHUNU. OTKpPBITHE U
Ha3BaHUE KOMIUIEKCOB I10 MMEHU OTKPBIBATEJIEH U IO UX OKpAaCKe.

CTpOCHI/Ie KOMIIICKCHOM HJaCTHUILbI. MoCTUKOBEIE U MOJINAACPHBIC KOMITJIICKCHI.
CBEpXKOMIUIEKCHBIE COETMHEHUS. DIeKTpocTaThueckas Teopusi Koccens.
[Hongpuzanunsa noHos u Mosuexys .CoBpeMEHHbIE TEOPETUYECKUE
MPEJICTaBICHUS U CTPOSHUH KOMILJIEKCHBIX COETUHEHUII.

[uknnueckne KOMIUIEKCHL. BiMsiHre HA yCTOWYUBOCTD HUKINYECKUX
COCTMHEHUH pa3MMIHbIX (PakTopoB. OpraHNYECKUEe PeareHThl B COCTaBE
KOMIUIEKCHBIX yacTull. OnTruecKkas "30Mepusi KOMIUIEKCHBIX COeIMHEHUI.

Pannue Teopuun CTpOEHUSI KOMIUIEKCHBIX COCTMHEHU. DIEeMEHTHI
CTCPCOXUMHUHN KOMIIJICKCHBIX COGI[I/IHCHI/Iﬁ

OCHOBHBIE OJIOKEHUSI METOIA BAJICHTHBIX CBA3EH B OIMMMCAHUN KOBAJICHTHOU
cBsi3u. [IpocTpaHcTBeHHAst KOH(UTYpaIs YacTHIl.

Teopnﬂ KPHUCTAJIJIIMYCCKOT'O ITOJIA U CBOMCTBA KOMILIEKCHBIX qacTHI.

OCHOBHBIE TIOJIOKEHHUST METO/1a MOJIEKYJISIPHBIX opOuTaneit. Mero
MOJICKYJIAPHBIX 0p6HTaneﬁ B OINMCAHUW MHOI'0AaTOMHBIX 4aCTUIl: CTPOCHUC U
CBOMCTBA.

KOOpI[I/IHaL[I/IOHHaSI CBiA3b U KOOPpAWHALMOHHAA MOJUMCpPUA; NPOUYHOCTL U 2

PE€aKIMOHHaA CITOCOOHOCTH KOMILIEKCHBIX HaCTHII.

[Monsiporpaduueckoe ucciaen0BaHUE KOMIJIEKCHBIX COSTUHEHUH.
JusnexkTpudeckas MOCTOSHHASA U AUIIOIBHBIE MOMEHTBI KOMILJIEKCOB.
Pedpaxromerpus. TepMuueckas ycTOMYMBOCTh KOMITJIEKCHBIX COSIMHEHUH.

10

MaruutHas BOCHPUMMYUBOCTh U CHEKTPHI MOTJIONIEHUS] KOMILIEKCHBIX
COEIMHEHMI.

11

XHUMHS KOMIUIEKCHBIX COEJUHEHUN JBYX- U YETHIPEXBAJICHTHOM IJIATUHBI.
[IpaBuna Ueprencena, Ileiipone u Kypuakosa. 3omepusanusi KOMILIEKCHBIX
coemHEeHUH. Peakimu BHYTpUC(hEPHBIX 3aMECTUTENCH.

12

[TonoxxeHue rmeMeHTa B IEPUOAMUECKOIN CHCTEME U €0 CIIOCOOHOCTh K
KOMIIJIEKCOOOPa30BaHUIO

Bcero uacos 36




IIpuMepbl KOHTPOJIBHBIX PA0OT M IK3AMEHAIIMOHHBIX OUJIETOB

Ilpumep mooynvnoit pabomot no meme «Koopounayuonnasa xumusn»
1. Hanmmmute GpopMyssl KOOPAUHAIIMOHHBIX COETUHEHU!
a) ouc-(anerunaneronaro)menn(Il); 6) okraakBo-u-guruapokcoamxenesa(lll) cynandar; B)
OKTaaMMUH--HUTpoaukobansTa(lll) HuTpart;
r) oucaumerunrauokcumaro Hukenb(Il); o) rekcaammun-p, p-rekcaruapokco-rpukodamsTa(lll)
xjopu; €) 1-metunammuH-3amMMuH-xJ10po-opomorutatura(ll); sxx) Tpanc-quxaopo-mwuc-
nuHUTpo-en —1uiatuna (IV)

2.  Ompenenute U U300pa3uTe CXEMATUIESCKU THIT MOJIUAPA AJIs1 KOMIUIEKCOB:
a) [Ni(CO)s], ecmn Z(C-Ni—C)~109°;
6) K[Ag(CN),], eciu £(C—Ag-C)~180°;
B) [Cr(NH;)s][CuCls], ecin Z(N-Cr—N)~90°, 180°;
Z(C1-Cu—C1)~90°, 180°, 120°.

3. Meronom BC, TKII u MO onumuTe CTpoeHHe U CBOKCTBA ( ONMTHYECKUE, MAaTHUTHBIC,

i 2+
YCTOHYHMBOCTh U peakiuoHHYIo criocodHocTh) noHa [Co(H,0)s]” (H2O — nurang cunmsHOTO
nosist). Paccuntate DCKII 1 060cHOBaTH, €ClTM UMEET MECTO, TETParoHaJbHOE UCKAKECHUE.

4. byner mu Bemaaath ocagok Cu(OH),, ecnu k 1 1 0,002 M pactBopa [Cu(NH3)4](NOs)s,
KOTOpBI comepxurt emie 136 r ammuaka, 1o6asuth 5 11 pactBopa KOH, pH xoroporo
cocrasister 11 (K, = 2,110, [IP(Cu(OH),) = 5,6:102%) ?

TECT k 3auery
1. VYkaxwure JCHTaTHOCTbH U 3apsij JTUTAH/A B KOMILIEKCE
Zn (NH2C2H4 NH2)2]804
2. B xommiekce [Co(NH,C,Hy4 NH;),(H,0)(NO,)]Cl, Bo3MoxkHA H30MEpHS:
a) reoOMeTpUIeCKas;
0) coneBasi;
B) ONITHYECKAS;
) TUapaTHas;
J1) MOHU3AIMOHHAS.
3. Kowmmuekc Na3[S301] oTHOCUTBCS K :
a) U30IOJIMCOCTUHECHUSIM,
0) MOTUSAIEPHBIM;
B) T€TEPONOJIUCOCANHEHUSM;
T') XeJaTam;
J1) aHUOHHBIM
4. K BBICOKOCITMHOBBIM, TApaMarHUTHBIM, BHEIIIHEOPOUTAIbHBIM OTHOCSTCS:
a) [TiFe]”;
6) [CoFe]’;
B) [MnFg]™;
1) [ScFe]™;
1) [CrFe]”
Br Py
5. B peakumsix: [PtCl4]* --—->...----> ... 06pasyroTcsi:
a) TpaHC-6POMOXIIOPO-TPAHC-XJIOPONUPUANHILIATHHAT (2)
6) IHC - GPOMOXIIOPO-IIHC-XTOPOTUPUANHILIATHHAT (2')
B) GpoMOTpUXIOpOrIaTHHAT (2)



6. VYxkaxure BO3MOXHBIH murany B komruiekcax [Co(NH;3)4X] Cl u [Co(NH3)sX] Br, ecnu
Co numeeT KOOPAUHALIMOHHOE YHUCIIO 6

a) NCS

6) SCN°

B) SO4~

F)N2H4

1) COs™

7. Kommiekc ¢ KoOpAMHAIIMOHHBIM YKCIIOM 4 ¥ 3apsiIoM LIEHTPaJIbHOTO aToMa +2:

a) K[Ag(NO;3):]

0) [Ag(NH;)2]2[PtCly]

B) K»[Zn(C204),]

1) K4[Zr(C204)4]

1) K[BF4]

8. VkakuTe BO3MOXKHBIH IeHTpanbHbIA aToM, eciin [M(NH3)6]"" HU3KOCITHHOBBIA;
JaMarHuTHEI ¢ d’sp’ — rHOpHaN3aNMeil MeTaa:

a) Cr'"

6) Mn?"*

9. Vkaxure xapakrepuctuki [NiCly]*, eciu oH napaMarHUTHBI:
a) dsp’-rubpunusammst Ni

6) sp>-rubpumm3amms Ni

B) BEICOKOCTTHHOBBIM

') HU3KOCTIMHOBBIN

1) TUTaH] CHITLHOTO TIOJISI

€) JIMTaH; cJ1aboro MmoJIs

10. LenTpanbusiii atom B koMiiekce Ky X(C,04)3] MOXKET OBITH:
a) Be"

6) Pt*"

B) Ag"

r) Cr'’

I[) F ez+

11. Ky [M(NH;3)4]*": Cu(1,3*107"%); Cd (4,3*%10°°); Fe(2*10™);

Ky [M(OH),]*: Cu(1,3*%107'°); Cd (5,6%10°); Fe(2,8%10°). IIpu cTaHIapTHBIX YCIOBHAX
aMMHAKAaT TIEPEXOJNUT B TUAPOKCOKOMILIEKC TIPH CITyJasiX:

12. Kakune 13 npueeaeHHbIX COeAUHEHNIA OTHOCATCA K KOMMJ/IEKCHbIM?
a) NH4OH 6) Ca(l\/ln04)2 B) CUS04 * 4NH3 r) K2504 * A12(504)3 ,D,) [Pde3)4C12]

13. Kakoro T1na cBa3b 06a3aTeNbHO BO3HUKAET B MOIEKY/1aX KOOPANHALMOHHbIX COeANHEHNIN?
a) BogopogHas

0) KoBanenTHas HenoyisipHas

B) MonApHas

r) m-ces3b

A) JoHOopHO-aKLenTopHasn

14. Y KaKuX U3 YKa3aHHbIX KOMMIEKCOB KOMMIEKCOO6pasoBaTenem aeasetca MoH Co’ ?a)
[COo(NHs3)4 (NO3),] NO,. 6) [CO(NHj3)s CI] Cl, 8) [Co(H,0)s CI] C1 * H,0r) K3[Co(CN)g]m)
K4[CO(CN)q]



15. Kakune 13 npmBeaeHHbIX YacTuL, MOryT BbITb IMraHAAMM B KOOPAMHALMOHHbIX
coegnHeHunsax?

a) o’

6) Ni*"

B) H20

I') B3+

1) NH;

16. Kakne 13 npnBeaeHHbIX HUXKE KOMNIEKCOB OTHOCATCA K aLlMAO0KOMMIEKCam?

A) [Cu(NH3)4](OH),.

0)K3[Ag(5203),]

B) H[AuCl4]

r) K[AT(OH)4]

A) [Ni(Co)a]

17. Kakaa ns monekyn obpasyet npu guccoumaumm (6e3 pasnokeHuns KOMNAEKCHOro MoHa)
Hambonbluee Y1CNo NOHOB?

a) K[AnC1,4]

6) Nas[Ag(S203),]

B) NaK;[Fe(CN)g]

1) Ko[Bi(SCN)p2]

A) [Cu(H20),4]504 * H,0

18. B KOOpPAMHALMOOHbIX COeANHEHUAX NPOABNAAETCA CBA3b TO/IbKO OAHOrO TMNA -
AOHOPHO- aKkLenTopHana?

a) da

6) Het

19. Yem 6onblue 3apag KOMNAEKCOOOPA3YOLLEro MOHA, TEM MEHbLUE ero KOopANHALNMOHHOEe
yuncno?

a) da

0) Her

20. NoH-komnnekcoobpasosaTenb He cnocobeH NPOABAATb PA3/INYHbIE KOOPAMHHLMOHA YMCAA.
a) lla

6) Het

21. VoH [Fe(CN)e]** umeeT okTasgpuueckoe cTpoeHme.

a) Jla

6) Hert.

22. KomnseKcHble coeAMHEHMNA YacTo KlaccudULMPYOT NO COCTaBy MraHA0B

a) Jla.

6) Het

23. B 3aBMCMMOCTM OT MOHA-KoMNNeKkcoobpasoBaTena U IMraHAO0B YUCNOBOE 3HAYEHUNE
KOOPANHALUMOHHOIO Yncna nameHsetca ot 2 4o 12 v Bblwe.

a) Jla

6) Het

24. KomneKcHble CoOeAUHEHUA HE MOTYT ObITb HEINEKTPOINTaMMU

a) Na

0) Her

25. KocTaHTa cTOMKOCTM KomnneKkca obpaTHa No Be/IMYMHE KOHCTAHTE HECTOMKOCTM.

a) Jla

6) Het



Kpurepun onenuBanuns
OrneHka 3HaHUHM CTYIEHTOB PoBoaUTCs 1o 100-0a/IbHOM IIKaJIe COTIAaCHO CIICTYIOITUM
KPUTEPUSIM:

3adeTHbIe MOAYJIH DopMa KOHTPOJIA banabl
Mogyns 1 NunuBunyansHOE 3aJlaHue no|5
JEKIHOHHOMY MaTepuany u
CaMOCTOSITENTLHOU paboTe .
MopynbsHas paboTa 45
3auer 50
OO0mwmit utor 100
[Ixana oreHUBaHUI:
Cymma 0aj/u10B
1o 100 Mo ITo rocynapcrBeHHoOM
GaILEoi ImKaJjge Kaze Onpenesnenne
mKaJse ECTS
OTJIMYHO — OTJIMYHOE BHITIOJIHEHHE C
90-100 A «Otmauro» (5) HE3HAYUTEIIbHBIM KOJIMYECTBOM
HETOYHOCTEN
XOPOIIIO — B IIEJIOM MTPABUIIHHO
80-89 B BBITOJTHEHHAs pab0Ta ¢ HE3HAYUTEIIHHBIM
Xopormo» (4) KOJIMYeCTBOM OO0k (10 10%)
XOPOIIIO — B IIEJIOM MTPABUIHHO
75-79 C BBINOJTHEHHAs pab0Ta ¢ HE3HAYUTEIIHHBIM
KOJIMYECTBOM OIIMOOK (10 15%)
YJIOBJIETBOPUTENILHO — HEIIOXO0, HO CO
70-74 D 3HAYUTENNBHBIM KOJIMYECTBOM
«Y noBneTBOpPUTEINBHOY (3) HEAOCTATKOB
JIOCTaTOYHO — BBITMOJIHEHNE
60-69 E YJIOBJIETBOPSIET MUHUMAJIBHBIM
KPUTEPUSIM
«HeynoBneTrBopUTenbsHOY ©
. HEYJOBJIETBOPUTEIHLHO — HAZI0
0-59 FX BOSMOMHOCTDIO TOBTOPHOR nopaboTaTh HaJ TEM, YTOOBI OITYYHTh
arTecTanyu
@) MOJIOXKUTENBHYIO OLIEHKY

OueHuBaHue OTBETA Ha 3a4eTe

45-50 6aJ/10B — BBICTABIISIETCS 3a TIIYOOKHE, apryMEHTHPOBAaHHBIE MPABUJIBHO HAMKMCAHHBIC
OTBETHl Ha BCE BONPOCH OuWieTa B Mpeaenax NporpaMMbl IUCHHUIUIMHBL. Bce 3amaHus
BBINOJIHEHBI € NOAPOOHBIM OOBSICHEHHEM, YPAaBHEHUS peaKklUil HalMCaHbl IPaBUIBHO, C YYETOM
CTEeXHOMETpUYEeCKUX  KodpduuuentoB. Ha Teopermueckue BONPOCH  JaHBI  IIOJIHBIE
apryMEHTHPOBAHHBIE OTBETHI.

40-44 6aau1a - BeICTaBISAETCS CTYAEHTY, AONYCTUBIIEMY 1-2 HETOYHOCTH B 0TBETE. Bee 3amaun
pELIeHbl, U YpaBHEHUs PEaKLUN HalucaHbl MPaBWIBHO, HO HE MPOCTaBJIEHbl KO3()PULIMEHTHI,
00BsICHEHUE JIOTUYHO U ToclieioBaTenbHo. Ha TeopeTnyeckne BOIPOCH JaHbl HCUEPIBIBAIOIINE
OTBETHI.

35-39 6as110B - BHICTABISIETCS 3a TITYOOKHE, apryMEHTHPOBAaHHBIE OTBETHI HA BCE BOIIPOCHI B
npenenax Owiera, HO NMPHU 3TOM CTYJEHT JIOIYCTHJ HEKOTOpble HETOYHOCTH B mpenenax 3-4
omooK, 1160 1-2 rpyOBIX OINOOK.




30-34 6anna — npu 2-3 HeAgoUueTaAX, @ TAKXKE, €clU Ha 1-2 Bompoca JaHbl HEMOJIHbIE OTBETHI, a
[0 OCTaJbHBIM BONpOCaM 3HaHHUS TJIyOOKHEe W apryMeHTupoBaHHble. JIMOo mnpu mMmoiaHOM
OTCYTCTBHHM OTBeTa Ha 1 BONpOC, a TO OCTaJbHBIM BOMPOCAM 3HAHUS TIyOOKHE U
aprymeHTupoBaHHble. JInOo Oosblas 4YacTh YpaBHEHHMM pEaKIMii HalKWCaHa C OIMIWOKaMH,
KOX((UITMEHTHI HE TIPOCTABIICHBI.

25-29 0a/1s10B — BBICTABIISIETCS 32 BEPHBIE, HO HEAOCTATOUYHO MOJIHBIE OTBETHI HA BCE BOMPOCHI
ounera, mub6o 3a 3-4 rpyOble OMMOKN B OTBETAX, MU 3a MOJHOE HE3HAHHE 2 BOIPOCOB OHIIETa,
3a OTCYTCTBHE JIOTHYECKOro pelleHus | 3agaud, HEMpaBUIbLHO MpPHUBEIEHHBIE YpaBHEHUS
peaKLHii.

20-24 Oanna— 3a TpyOble OMMOKH, HEAOYEThI, HETOYHOCTH, HEJIOTUYHOCTh U
HETOCIIEI0OBATEIbHOCTh B HM3JIOKECHHH MaTepuaina. JInbo ecnu He BBINOJHEHO 3 BOIMpoca M3
ouera.

15-19 6asn0B - BRICTABISETCS 32 HE3HAHUE 3 BOMPOCOB, 3a TPYObIe OMMOKH U HETOYHOCTH.

10-14 6a/1;10B - BBICTABIISECTCS 32 MOJTHOE HE3HAHHE OoJiee 3-X BOMPOCOB OuiieTa, Uin Tpyobie
OIIMOKY ¥ HEIOYEThI BO BCEX BOIIPOCAX.

0-9 0ayI0B — BBICTABIIICTCS 3a IIOJHBIM OTKa3 OT HANMCaHUA Owuiera, JuOO 3a IOJHOE
OTCYTCTBHIEC 3HAHH 110 BCEM BOIIPOCaM OHIIETa.

MarepnanbHO-TeXHHUYECKOe o0ecniedyeHne y4eOHOoro npomecca
Jliig mpoBeieHNs JIeKIMOHHBIX 3aHATUH TpeOyeTcs ayAuTOpHs Ha Tpymiy, 000pyAOBaHHAs

MEJIOBOW MJIM MHTEPAKTUBHOU TOCKOH, MYJIbTUMEIUUHBIM IIPOEKTOPOM U IKPAHOM.
HononuurensHoe obecredeHue: Wi-Fi mocTynm B Kopiycax yHHMBEPCHTETA, TEKCTOBBIE H

3NIEKTPOHHBIE pecypcbl HayuHolt 6MGIMoTeKH yHUBEpPCUTETA.
Memoouueckoe obecneuenue

1. Ocuossl xumun. /Coct. Urnaros A.B., SIonmoukosa H.B., - lonenk, JlouHY, 2012.-119 c.

2. OCHOBBI HEOPTaHMYECKOW XUMHUU: Y4YeOHOe TmocoOue I CTYJCHTOB HEXHMHUYECKHX

cnenuanbHocTelt yauBepcuteTa / E.E. benoycosa, .M. Pozanues. — [Joneuk: JJouHY, 2012. —

130 c.

Pexomen1i0BaHHasi TuTEpaTYypa

OcHoBHast

1. . Ckonenko B.B., [luBanze A.1O., CaBpanckuit JI.U. Koopaunanuonnast xumusi. — M.
Axanemknura, 2007, poc.

2. Koctpomuna H.A. u 1p. XvMusi KOOpAMHAIIMOHHBIX COSIMHEHUI: yueOHOe ocodue /s
BY30B.- M.:.Bbicmas mkomna, 1990, poc.

3. Cxopuk H.A.. Xumus KoOpIMHAIIMOHHBIX COEMHEHUH: yueOHOe mocodue i By30B. M. :
Bricmias mikona, 1975, poc

4. Kykymkus FO.H. XuMust KoopIUHAIIMOHHBIX COEAMHEHUI: yueOHOe ocoOue 1Jist BY30B..-
Mockga: Beicmas mkoia, 1985, poc

5. Crug J1.B. CynpamonexynsipHas XUMuUsl, ya€OHHK JUIS BY30B, IIEp. C aHTJL..- M.:
Axanemknura, 2007, poc..

6. Cxonenko B.B., A.I'apnosckuii, B.Koko3eii IIpsiMoii cMHTE3 KOOpAMHAIIMOHHBIX
coemMHEeHMH, mocooue aist By30B.- K.: Bentypu, 1997, poc.

7. Ckonenko B B., CaBpancekuit JI.I Koopaunariitna XiMis, TiApy4YHUK /Ui By3iB...-M.: K.:
JIu6ias, 2004, ykp

HNudpopmanuoHHbIE pecypchbl

1. http://chem.donnu.edu.ua/student/methodic/
2. http://chem.donnu.edu.ua/student/edu/magistr/inorg_chem.php




3. http://www.chem.msu.ru/rus/teaching/inorg.html

4. http://www.chem.msu.ru/rus/teaching/general.html

5. http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

6. http://www.chem.msu.ru/rus/teaching/thermo/archive/welcome.html
7
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. http://www.chem.msu.ru/rus/elibrary/welcome.html
. http://www.chem.msu.ru/rus/elibrary/books.html

9. http://www.chem.msu.ru/rus/library/licenced.html

10. http://pubs.acs.org/about.html

11. http://journals.aip.org/

12. http://www.ams.org/journals/

13. http://publish.aps.org/browse.html

14. http://www.biomedcentral.com/

15. http://journals.cambridge.org/action/login

16. http://www.sciencedirect.com/

17. http://search.ebscohost.com/

18. http://www.e-library.ru/defaultx.asp

19. http://www.sciencedirect.com/

20. http://www.iop.org/EJ/main/-list=current/

21. http://www.jstor.org/

22. http://www.metapress.com/

23. http://www.gpat.com/

24, http://www.nature.com/siteindex/index.html

25. http://www.opticsinfobase.org/

26. http://www.oxfordjournals.org/our journals/

27. http://muse.jhu.edu/browse/titles/all?browse_view_type=list&limit_content type=journal

#limit_access=valid

28. http://www.rsc.org/Publishing/Journals/Index.asp

29. http://journals.royalsociety.org/home/main.mpx

30. http://online.sagepub.com/browsejournals.dtl?source=available

PabGouas nporpaMma paccMOTpeHa U IepeyTBepxkKIeHa Ha 3acelaHuU
ka(eIpbl HEOPTaHUYECKON XUMHH
¢ U3MeHeHusIMH (0e3 u3mMenenui) Ha 20 rOJ.

[Iporokon Ne or“ 7 20 1.

3aBenyromuii kKageapoit




