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Ilporpamma  cocraBmena Ha  ocHoBammm — (DenepanbHOO roCy1apCTBEHHOI'O
00pa3oBaTeNLHOTO CTAHAAPTA BBICIIETO 0GPA30BAHMS (®I'OC BO) nampaBieHHs] TOATOTOBKH
04.04.01 Xumust, yTBEPKIEHHOTO IPHKA30M Mununcrepcrsa oOpasoBanus u Hayku Poccuiickoit
®Qeneparpu ot 13 mons 2017 r. Ne 655; Topsaxa OprafHu3aii yd4eOHOTO Mpolecca B
00pa3oBaTeNIbHBIX OPraHU3aIUAX BBICIIETO npoeCCHOHANBHOTO  06pa3oBaHus  J[OHEIKOM
Haponmoit Pecry6nmku, yTBep IeHHOTO MpHKa30M Munucrepcrsa o6pasosanus u nHayku JJHP
Ne 1171 ot «10» HOsIOpst 2017 T.; yueOHOrO IUIAHA M OCHOBHOMN 00pa3oBaTENBHON MPOrPAMMEI
Maructparypsl Hampapnerust noarotopku 04.04.01 Xuwmus, paspaboranaeix B 'OV BIIO
«JloHeNKKH HAlMOHATBHBIN YHUBEPCHTET.

Pazpaborumku:
Kanaunar XuMudeckux Hayk, OIEHT ///7\/
Ka(eapsl HEOPraHUYECKOH XUMHUHU (<2 Benoycosa E.E.

ITporpamma  yueGHOM AUCUMIIAHBL  YTBEPXKICHA HAa  3acelaHWd  Kadeapsl
HEOPraHUYECKON XUMUHU

ITporoxon Ne 8 ot "18" mapra 2020 .

3aBenyromuii kapenpoi % Hrnaros A.B.

&

¢

IlporpamMma yueOHOM MMCHHIUIMHBI 0706peHa Y4eGHO-METOMMYECKOM KOMUCCHEH
XMMHYECKOT0 (paKyipTera

[Tporoxomn Ne 3 ot "15" anpens 2020 r.

Ipencenarens yuyeGHO-MeTOqMYECKOH :
KOMHCCHH XUMHYECKOTO (hakynbreTa @p / S6noukoBa H.B.
o/




O0JacTh NpUMeHEeHHUs1 M MeCTO AUCHMILVINHBI B y4eOHOM npouecce: Kype «Teopernueckue
OC HOBBI KOOPJIMHAIIMOHHOM XHMHU» SBISETCS 00s3aTe€IbHOM AMCUUIUIMHON  BapHaTUBHOM
gactu bnoka 1 «Jucuummmuel (Moxynu)» mo HampasineHuto noarotoBku 04.04.01 Xumwus
(Marucrepckas IporpaMma: XMMH4ecKoe 00pa3oBaHue).

JucuummHa peanu3yercss Ha XUMUYeCKOM (akybTeTe Kadeapoil HeOpraHudecKod XUMHUH.

OTOT Kypc, omupasch Ha XMMHUYECKYI (HEOpraHWYecKas, aHaJIuTH4ecKas, (Qu3udeckas,
OpraHuyveckas, OHOJOrmyeckass XHMHUS, HKOJOTHYECKAs, MEIUIMHCKAas XHUMHUS, XHUMHUYeCKas
TEXHOJIOTUS, KOJUIOMJHAs XHMMHS,  KPUCTAUIOXUMMS, XUMHS TBEpAOro Tejla, I'€OXHUMHUs,
AIIEKTPOXUMHUS, U Jp.) HUI0CO(CKYI0, ICHXOIOr0-NIearornyecKyro MOATOTOBKY (TICUXOJIOTHSA,
IelaroruKka) CTYAEHTOB, 3aKjaJblBaeT (YyHIAMEHT HAay4HO-HCCIIEAOBATENIbCKOM IOArOTOBKU
OyIyIIuX CIEIUATUCTOB B 007IaCTH XUMHUH.

[lomy4yeHHble 3HAHMA MCIOJB3YIOTCS CTYJAEHTAaMM BO BpEeMs BBINOJIHEHUS Hay4HO-
HCCJIEI0BATEIbCKOM pabOoThI IPU HANMCAHUU MaruCTEpPCKON JUuccepTaliu.

1. CrpykTypa 1M cUMIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIAUHbL

Hamnpasnenue noaroToBku 04.04.01 xumus
Marucrepckas nmporpamma XHUMHUYECKOe 00pa3oBaHue
[TporpaMma o IroTOBKH aKaJeMHIecKasi MarucTparypa
Kpanuduxanms MarucTp
KonuyecTBO conepkarenbHbIX MOTyIeH 2
Jucnunnuza 6a30Boi / BApUaTUBHOM YacTH N
. JUCHUILTMHA 0a30BOM YacTu
00pa30BaTeNbHON POrpaMMbl
DopMBI KOHTPOJIS 1 MOIyNBbHBIN KOHTPOIIB, 1 3aueT
IToka3arenn ouras gopma
00y4eHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 2
I'ox moaroToBku 1
Cemectp 2
KonuyecTBo yacos 110
- JIEKIIMOHHBIX 14
- IPAKTUYECKUX, CEMHHAPCKUX
- TaOOPATOPHBIX 14
- CAaMOCTOSTEJIbHOM paboThI 82
B T.4. UHJAWBHIYAIbHOC 3a/T1aHHC

HenenbHoe KOMYECTBO YacoB, 2

B T.4. ayJUTOPHBIX 2

2. Onucanue TUCUMUIIUHBI

Hesmm w 3agaum. Ilenvro u3yuenua Oucyunaunwvt «Teopemuyueckue 0cHO6bl
KOOpOUHAUUOHHOU Xumuuy sBIseTcss (HOPMUPOBAHHUE Y CTYACHTOB MPUEMOB OPTaHH3AIMU U
IPOBE/ICHUS HAYYHBIX MCCIIEI0OBaHUN B 00JaCTH XMMUH, SKOJIOTUU U OMOJIOTHH, HA OCHOBE YETO
NPEJCTaBUTh TEXHOJIOTHIO TIPOCKTUPOBAaHUS MAaruCTEPCKOM JHMcCepTaliid  Kak HaydHO-
UCCIIEI0BATEIbCKON PAOOTHI.

3adayu - TOMOYbL CTYJEHTaM B YCBOCHHMHM:  TEOPETHUYECKHMX OCHOB M TOHATHM
KOOPJIMHAIIMOHHON XMMHH Ha OCHOBE 000OIICHMI 3HAHUN 110 XUMHH;
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Hay4YUThb CTYIACHTOB HAa OCHOBE OOIIETEOPETUYECKMX 3HAHMM IMPOrHO3UPOBAThH
CTPOCHHE, YCIOBUS CUHTE3a KOOPANHALMOHHBIX COCIMHEHUN U ONPEAEIATh IIyTH PEAKLUN 3TUX
IIPOrHO30B.
OcHogHbIMU 3a0auamu u3yueHus OUCUUNIUHDL AGNAIOMCA .
OCBOCHME TEOPETUYECKUX OCHOB U MOHATHH KOOPJUHALMOHHOM XMMHUHU HAa OCHOBE 0000LICHUM
3HAHUH 110 HEOPTAHUYECKOM, OPraHUYECKON, aHATMTUYECKON XUMHUU U KPUCTAIIIOXUMHUH;
IIPOrHO3UPOBAHUE CTPOCHHs KOMIUIEKCHBIX COCIMHEHUN HAa OCHOBE COBPEMEHHBIX TEOpUH
XUMUYECKOU CBA3U U PE3yJIbTaTOB PEHTTEHOCTPYKTYPHOI'O aHAJIN3a;
pPacKpbITUE DPOJIM XMMHUH B PEaKUMAX  LEJICHANPABICHHOIO CHHTE3a KOOPAMHALMOHHBIX
COCIMHECHM;
000CHOBaHHUE MPOLIECCOB 3aAMEIIECHUS B PEaKLUIX C y4aCTHEM KOMIUIEKCHBIX COeIMHEHUH;
MCCJIEJOBAaHUE SMIIMPUUECKUX U TEOPETUYECKUX METOJI0OB HAYYHBIX UCCJIEI0BAaHUM B 00yacTu
KOOP/IMHAIIMOHHOM XUMMH, 3aKOHOMEPHOCTEH MexAy (PU3MKO-XMMHUYECKHMHU CBOICTBaMHU U
CTPOCHHEM KOMIUIEKCHBIX COCIMHECHH;
000CHOBaHHE CIOCOOHOCTH XMMUYECKHX JIEMEHTOB K KOMIUIEKCOOOPA30BaHHUIO B CBS3M C UX
IIOJIOKEHUEM B nepuoanueckon cucreme /I.11.Menneneesa;

TpeOoBanusg K pe3yabraramM oCBOeHHsl aucuuniauHbl. [Iponecc wusyudenus
qucuuineel - «Teopernyeckne OCHOBbI  KOOPAMHALMOHHOW XMMHMW)» HAaNpaBIeH Ha
(dbopMupOBaHHE SIEMEHTOB CIEAYIOIUX KoMmmeTeHuuit B coorBerctBuu ¢ ®I'OC BO PO
HanpasiieHuss noarotoBku 04.04.01 Xumus u OCHOBHOM 00pa3oBaTebHON IPOrpaMMbI
BbICLIETO MPO(ECCHOHATIBHOI0 00pa30BaHuUs HAIIPABICHUS TOATOTOBKM Marucrparypa:

YHUBEpCaibHble KOMNEeMEeHYUU:

—CIIOCOOHOCTh OCYIIECTBIISITh KPUTUYECKHH aHaIM3 MPOOJEMHBIX CHUTYyallMii Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeicteuit (YK-1);

obwenpogheccuonanvrvie KoMnemeHyuu.:

— CIOCOOHOCTH BBIMOJHATH KOMIUJIEKCHBIE AKCIEPUMEHTAIbHbIE U PACUETHO-TEOPETHUECKHE
UCCleIoBaHUs B H30paHHOW OO0NAacTM XUMHM WIM CMEXKHBIX HAayK C HCHOJIb30BAHHUEM
COBPEMEHHBIX MPUOOPOB, MpOrpaMMHOro olecmedeHus M 0a3 JaHHBIX MpodeccroHaIbHOTO
HasHavyenus (OITK-1);

—  CIOCOOHOCTh  AHAIM3UPOBaTh, HWHTEPIPETHPOBATH M 00001IATh  pe3yJbTaThl
HKCIEPUMEHTANBHBIX U PACYETHO-TEOPETUYECKHX paboT B M30paHHON 0O0JAacCTH XHMHUHM WU
cMmexHbIx Hayk (OITK-2);

BbInmycKHUK, OCBOMBIIMN NpOrpaMMy MarucTparypbl AOJDKEH o01agaTh CIEAYIOIIMMU
npogheccuonanbHLIMU KOMnemeHyusMy, COOTBETCTBYIOIUMH BUAY (BUAAM) NPo(hecCHOHAIBHON
JeSITebHOCTH, Ha KOTOPBIH (KOTOPBIE) OPUEHTHPOBAHA ITPOrpaMMa MarucTpaTyphl:

HAYYHO-UCCTIE008AMENLCKASL 0eAMENbHOCb!

—  CIIOCOOHOCTBIO NMPOBOJAUTH HAayuyHBIE HCCIENOBaHHUA MO C(HOPMYIMPOBAHHOM TEMaTHKe,
CaMOCTOSITENIBHO COCTAaBJIATh IIJIaH MCCIIEJOBAHMS U IOJIy4aTh HOBBIE HAay4yHbIE M IPUKIIAJHBIC
pesynbratsl (ITK-1);

— TOTOBHOCTBIO HCIOJb30BaTh COBPEMEHHYIO allapaTypy MpU NPOBEACHUM HAy4dHBIX
uccienosanuii (IIK-3).

B pe3ynbpTaTe ocCBOCHHS AUCIUIUIMHBI MATUCTPAHT JTOJDKEH:

OpPUEHMUPOBAMbCA B KPYTe OCHOBHBIX MPOOJIEM, BOSHUKAIOUIUX MTPH UCIIOIE30BaHUN
KOMIUIEKCHBIX COSIMHEHUN B XUMHH, (PU3HUKE, OMOJIOTUH, METUIIMHE, B KaTallu3e, B
AHAJTUTUIECKOM MPAKTUKE, B TPOMBIIIIICHHOCTH U B TEXHOJIOTHSX CHHTE3a () yHKIIMOHATBHBIX
MaTepHuaJoB;

3Hamp COCTaB, HOMEHKIIATYpy, CUCTEMATHKy, METO/Ibl ONPEIENIEHUsI COCTaBa U CTPOEHUS,
CroCcOObl M3YyYEHUS XHMHUYECKOTO TIOBEIEHUS KOOPAMHAIIMOHHBIX COEAMHECHUI; OCHOBBI
TEOPETUYECKON, MPUKIAJAHON XUMHH; MPHUPOAY CBS3U B KOOPAMHAIMOHHOM XMMMHU; (U3HKO-
XUMUYECKHE METObI UCCIEIOBAHUS U TPAKTUYECKOE 3HAUYEHNE KOMIUIEKCHBIX COEIMHECHMUIA;
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yMemb: HAXOIUTh COCTaB U MECTO B KJIacCU(PHUKAIIMU; COCTABIIATh Ha3BaHUE 110 hopMylie U
dbopMylly TIO Ha3BaHUIO; OMPEICNIATH KOOPIWHAIIMOHHBIC TOJIHAIPHI, OMKCHIBATH CTPOCHHE
KOOPJMHAIIMOHHBIX ~coeauHeHud wmetomamu BC  (BaneHnTHhIXx cBszeit), TKII (teopus
KpucTammmaeckoro moisi), MO (MoOJeKymspHbBIX opOuTaneii); co3laBaTh MaTeMaTHYECKUE
MOJIeJIM, HAaXOJWUThb COCTaB, PACCUUTHIBATh KOHCTAHTHI HECTOMKOCTH C HCIOJIb30BaHHEM
AJIEKTPOHHO-BBIYMCIUTEILHON  TEXHUKH,  NPOTHO3UPOBATH  XUMHUYECKOE  IOBEJCHUE
KOOPJMHAIIMOHHBIX COCIMHEHMIA;

6bINOJIHAMb PACUETHBIE 3a/laHUs IO ONPEEIIEHUIO COCTaBa KOMIUIEKCHOW YacTULbI U
KOHCTaHT HECTOMKOCTH C HCIOJb30BAHMEM MAaTEMaTH4YEeCKOr0 MOJCIHUPOBAHMS; IO JAHHBIM
PEHTIE€HOCTPYKTYPHOI'O aHAIM3a OMNPEIENISITh CTPOCHUE KOMIUIEKCHOM YacCTHUIbI; COCTaBISATH
SHEPreTHYecKHe  JuarpaMMbl  MOJIEKYJSIPHBIX — opOuTaneil A OKTa’ApUYECKHX U
TETPAdIPUUYECKUX KOMIUIEKCOB C T-CBSI3SIMHU; KOJIMYECTBEHHBIE PACUEThl 10 pEaKUHsIM C
y4acTUEM KOMILIEKCHBIX COeIMHEHUM;

61a0emp HaBBIKAMH M TMPUEMAMH TPOBEICHUS XUMUYECKOTO SKCIEPUMEHTa 10
aHAIU3Y M CHHTE3y KOMIUIEKCHBIX COCIMHEHUI; BO3MOXKHOCTSIMH IIOMCKAa HEOOXOAUMOM
uH(pOpMallMM B HAYYHOH W CIPABOYHOW JUTEpaType; mpueMamu O(OpMIICHUS pPe3yJbTaToB
9KCIIEPUMEHTA U paciupOBKH HX.

3. Cozep:xanue u popMbI OpraHu3anuu y4edOHOro nmpoiecca:

Kypc mucuumnunet "  Teoperuueckue OCHOBBI  KOOPAMHAIIMOHHOW — XUMHHU'
peaycMaTpuBaeT ciaeayomue GopMbl OpraHu3alu yueOHOTo mpoliecca:
- JIEKIIUH,

-1abopaTopHbIe PaOOTHI

- caMoCTOsTeNNbHAs paboTa CTy/AeHTA.

Marepuan ~ u3naraercsi € HCIOOJb30BAHUEM  CJIIOBECHBIX, 00BACHUTETTHLHO-
WJLUTIOCTPATUBHBIX, IBPUCTHUECKUX, MPOOJIEMHBIX U HCCIEI0BATEILCKUX METO/I0B MPETOAaBaHuUs.
[Ipu npoBegeHuu JieKUMH s OOCYXKJIEHUS  MaTepuajga HIMPOKO  HMCHOJIb3YHOTCS
MYyJIbTUMEANIHBIE PE3CHTAIlMN, aHUMAIIUH, a TAK)Ke Pa3AaTOUYHbIE MaTepPHAIIbI.

B yueOGHOM mporecce MMPOKO TPUMEHSIOTCS AKTUBHBIE M HHTEPAKTUBHBIE (HOPMBI
MPOBEJCHUS 3aHATHUH (IEMOHCTpAallMM XUMHUYECKHX peakIuii, pa30op 3aKOHOMEpHOCTEU
MPOTEKAHUSI XUMUYECKHUX MPOIIECCOB, TUCKYCCHS, TTOJIEMHKA), BHEAYAUTOPHAS CAMOCTOSITEIbHAS
paboTa, peHTUHTOBasI CUCTEMA OLIEHKH YCIIEBAEMOCTH, TUYHOCTHO-OPUEHTUPOBAHHOE O0yUYeHHE,
npoOneMHoe 00yueHue, 0J04YHO-MOayIbHOE 00yueHue. Mcrnonb3oBanue B yueOHOM mpoliecce,
TECTOB U MOJYJIbHBIX PaboT.

CamocrosiTenpHas padoTa CTYJEHTOB MPEIYCMAaTPUBAET BBIMOJHEHNE WHIWBHIYATbHBIX
3alaHuii  M3y4yeHWe yueOHOW, HaydHOH © MeToAauueckoil mutepaTypbl. CTyaeHTHI
CaMOCTOSITENIbHO ~ J0padaThIBAlOT HEKOTOpPhIE TEMbI, KOTOpPbIE HM3y4aluch B  Kypce
HEOPraHMYECKOM, OpraHNYeCKON, aHATUTUIECKON U OMOJIOTMYECKON XUMUU

Hopsaaxoselii Kparkoe cogepxanue TeMbl
HOMep U TeMa

Cooeporcamenvuwtit modyns 1 KoopauHallMOHHAsE XHUMHMS Kak
HayKa. OcHoBHBIE 3aa9Y1 U ITOHATHUSA Koopzmnaunormoi/i XMMHUH.

Tema 1. Benenne. CocTaB 1 HOMEHKJIATypa KOMIUIEKCHBIX COEMHEHUN
HMcTopuyeckuii 3KCKypc U MEPCHEKTUBHI Pa3BUTHUS XUMHH KOMITJIEKCHBIX
COCIMHEHUN

Tema 2. OCHOBHBIE NIOHATHS U ONPEACICHNS B KOOPANHANOHHON XUMUH.
CTpoeHHEe KOMIUIEKCHON YaCTHUIIBL.

Tema 3. Knaccudukanust KOOpAMHAIMOHHBIX COCAMHEHHM: KiIacCU(UKAIUSI 10

XUMHUYCCKUM CBOﬁCTBaM; K.HaCCI/I(pI/IKaI_[I/ISI 110 TI/IHy JMrasga u CTpOeHI/ISI
KOMIUIEKCHOM YyacTuilbl. COBpEMEHHAsl CUCTEMATHKA.




Tema 4. CrpoeHre KOMIUIEKCHBIX coeauHeHui. Tumbel nonmsapos. M3omepus
KOOPJIMHALIMOHHBIX COCUHEHUM.
Cooeporcamenvnotit. Mooyns 2. XuMHYecKasi CBSI3b B KOMILJIEKCHBIX
COeIMHEHUSIX
Tema .1. MeTo 1 BAJIEHTHBIX CBsA3€M, TEOPUS KPUCTAIMYECKOTO TI0JIS.
Tema 2. Metoa MoneKysipHbIX opOuTaneil. KomiuiekcHbIe 4acTHIIBI C T-CBSA3SIMH;
MEXaHU3M JIaTUBHOMU CBSI3U.
Tema 3. . BnusiHre XuMu4ecKkoil CBsA3M Ha MPOYHOCTH U PEAKLIIMOHHYIO CITIOCOOHOCTD
KOOPJIMHALIMOHHBIX COCAUHEHUN
Cooeporcamenvholii Mmooyne 3. MeToabl  HCCIIeI0BAHUSA
KOOPANHALMOHHBIX COCIUHEHMU I
Tema 1. JndpakimoHHbIe U CIIEKTPAJIbHBIE METO/IbI MCCIICOBAHMUS.
Tema 2. MarnuTHbI€ U ONTHYECKHE CBOMCTBA KOOPAMHALIMOHHBIX COCIUMHEHUN
Cooepicamenvuulii modyns 4 Peakiium KOMILIEKCOOOPA30BaAHUSA.
Tema 1. [IpeBpamieHusi B TOMOI€HHBIX CHCTEMax C YYacTUEM KOMILJIEKCHBIX
YacTHLI.
Tema 2. Jlucconmanusi KOMIUIEKCHbIX coeanHeHni. KoncranTa oO6pa3oBaHusi.
Tema 3. MaremMaTrnuyeckoe MOACIUPOBAHNE PABHOBECUI U ONPEEICHUE COCTaBa
KOMIIJIEKCOB M UX KOHCTAHT 00Opa30BaHMUsL.
Tema 4. Peakuuu 3amemenus. Peakiiuu oKucIeHysi U BOCCTAHOBIICHHUS.
Tema .5. [ToHsITHE O METATUIOKOMITJIEKCHOM KaTaJIn3e.
Tema 6. Meroapl cHUHTE3a KOOPAMHAIMOHHBIX coenuHeHud. CUHTE3 B BOJHBIX U
HEBOJIHBIX PacCTBOPAX
Tema 7. HekoTopsle sMIupuyYecKkue MpaBWIA W UX HCHOJB30BAHUE B CHUHTE3€
KOMIUIEKCHBIX COEAMHEHUN
Cooeporcamenvuotii.  modyns  S. IlpakTHyeckoe HCHOJIb30BaHHE
KOOPAMHAIMOHHBIX COCAUHEHUI
Tema 1. KoopanHanoHHble coeTMHEHNs B OMOJIOTUU M MEIULIMHE.
Tema 2. KomruiekcHbie coeTMHEHNS B aHATUTUYECKON 1 OMOJIOTHYECKON XUMUH.
TemaTuueckuil nJjia”
HasBanus CoaepsxaTeJbHbI MOAYJIb 1
coJep KaTeJbHbIX KosauyecTBo yacos
MOJYyJIeH B TeM BCETO JeKIUH | IpakTH | Jjabopa | caMOCTOsl | MH/AWBU-
YecKue TOpPHBIE | TeIbHAast ny-
pabota aJbHas
paborta
Tema 1. Beenenue.
CocraB 1 HOMEHKJIaTypa
KOMIUIEKCHBIX
COCTUHEHUN. 5 1 4
Hcropuueckuil 3KCKypc 1
NEPCIIEKTUBBI PA3BUTHS
XUMHUH KOMIIJIEKCHBIX
COeTMHEHNN
Tema 2. OcHOBHbIE
MOHATHS U OUPEJIENCHUA B 5 1 4
KOOpJAMHAIIMOHHOU
XUMUH.




Tema 3. Knaccudpukanus
KOOPJAUHALIMOHHBIX
COCTUHEHUH:
KJ1accuuKamus mo
XUMHYECKHM CBOMCTBaM;
KJ1accupuKanusi mo TUIy
JIUTaH/Ia U CTPOCHHUS

Tema 4 CtpoeHue
KOMILJIEKCHBIX
coeuHeHui. Tumnel
o3 IpoB. M3omepus
KOOPJMHAIIMOHHBIX
COEMHECHUI

Hmozo no
cooeprcameibHoOMy
Mmooy 1

24

20

Ha3zBanus
coepKaTeJbHbIX
MOAYJICH M TeM

Copep:xaTejbHbIH MOAYJIb 2

Koan4yecTBo 4acoB

Tema 1 Meton
BaJICHTHBIX

CBsI3€H, TeOpUs
KPUCTAJUTMYECKOTO TOJIS

11

10

Tema 2. Meton Moneky-
JsIpHBIX opOuTaneit. Kom-
IUIEKCHBIE YACTHUIIBI C TT-
CBSI3SIMH; MEXaHNU3M
JAaTUBHOM CBSI3H.

12

10

Tema 3. Bnusinue
XMUMHUYECKOH CBI3H Ha
MPOYHOCTH U
PEaKIIMOHHYIO
CIIOCOOHOCTH

KOOPIUHAIIMOHHBIX
COCTUHEHUN.

Hmozo no
cooepicamebHoMmy
MoOyJio 2

32

28

Haspanus
coepxKaTeJbHbIX
MOAYyJIel U TeM

Copep:xaTejbHbIH MOAYJIb 3

KoanyecTBo 4acoB

BCETO

JICKIINH

IIPaKTH
YecKue

nmabopa
TOpPHBIE

CaMoCTOs
TeabHAast
pabora

HNHAWBU-
Ay-
aJIbHas
pabota

Tem 1.JIludpakunoHHBIEN
CHEKTPAJIbHBIE METO/IbI
UCCIICIOBaHMUSI.

Tema 2. MarauTHbie U
ONTHYECKUE CBOMCTBA
KOOPAMHALIMOHHBIX




COEeIUHEHUN

Hmozo no
cooeprcamenbHoOMy
Mo0yio 3

16

12

HazBanus

ConepxareJibHbI MOTYJIb 4

coJlepKaATEIbHbIX
MOJ1yJIeil U TeM

KoauuecTBO 4acoB

Tema 1 IlpeBpaiieHus B

TOMOTE€HHBIX CHCTEMaX C
y4acCTHEM KOMILJICKCHBIX
YaCTHIL

Tema 2. Jlucconmanust
KOMILJIEKCHBIX
COCJIMHEHUH.

KoHctanTa 00pa3oBaHusi.

Tema 3. MatemaTHdeckoe
MoaenupoBanue
paBHOBECHI

U OTIpeJIeJICHUE COCTaBa
KOMIIJIEKCOB U X
KOHCTaHT

00pa3oBaHusl.

Tema 4.Peaxuyu
3aMECIICHHS.

Peakuum okuciaeHus u
BOCCTaHOBJICHHS.

Tema 5. Iloustue o MeTai-
JIOKOMILJIEKCHOM

KaTajaun3e.

Tema 6. Metonnl cuHTE3a
KOOPJAMHALIMOHHBIX
coenqnuenuii. CuaTes B
BOJHBIX M HEBOJIHBIX
pacTBopax

Tema 7. Hexoropslie
SMIUpPUYECKUE TIPaBUIIa
Y MX UCIOJIb30BaHUE B
CUHTE3€ KOMIUIEKCHBIX
COCIMHEHUN

Hmozo
no  cooepircamenbHoOMy

Mmooy 4

26

14

HasBanus
coaepxKaTeJbHbIX
MOAYyJIel U TeM

CoaepikareJbHBIH MOAYJIb S

KoanyecTBo 4acoB

BCETO

JICKIINH

IIPaKTH
YecKue

nmabopa
TOpPHBIE

CaMoCTOs
TenbHast
pabora

HNHAWBU-
ay-
abHas
pabota




Tema 1.
Koopaunanumonnsie
COE€IUHEHHUS B OMOJIOTHH U
MeIULIMHE.

Tema 2. KoMmnieKcHBIC
COECIUHECHHS B
aHATMTHYECKOU U
OMOJIOTUYECKOM XUMUU.

Hmozo no
cooeprcamenbHoOMy
MOOYI0 O

10

Bcero uacos

108

14 14

82

108

Temwvt nabopamopubix 3anamuil

n/a

Ne HasBanue temnl

KomnunuectBo
qacoB

1 Texnuka 6e3onacHoctu. OmnpenencHue GopMysTbl KOMIUIEKCHOTO

COEIMHEHMS 10 pe3yabTaTaM XHUMHUYECKOIro aHaINU3a U (PU3HUKO-
XUMHUYECKUX CBOUCTB.

2 Peakuuu noHHOro 0OMEHa C y4acTHeM KOMIUIEKCHBIX COEAMHEHUN

3 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC peaKknuun ¢ yduactuem

KOMIIJICKCHBIX COGI[I/IHeHl/If/'I

4 CHHTE3 KOMILIEKCHBIX COEIMHEHUM B BOJHBIX cpeaax

o

5 CHUHTE3 KOMILIEKCHBIX COCI[I/IHGHI/IfI B HCBOJAHEBIX CpEaax

o

Bcero

13

Camocmoamenvnan paboma cmyoenma

HazBanune teMnl

Koma-Bo
4acoB

I/ICTOpI/I‘-ICCKOC PAa3BUTHUC XUMUHU KOMIIJICKCHBIX COC,HPIHCHI/Iﬁ. OTKpLITI/IC u
Ha3BaHHUEC KOMIIJICKCOB II0 HMCHH OTKpBIBaTeHeﬁ 1 110 UX OKpacCKe.

CrpoeHune KOMILJIEKCHON YacTHUIlbl. MOCTHKOBBIE U MOJIUSAAEPHbIE KOMILIEKCHI.
CBepXxXKOMILIEKCHbIE COEAMHEHU. DieKTpocTaTuueckas reopus Koccens.
[Honspu3zanust OHOB U MoJieKyJ .COBpEMEHHBIE TEOPETUUECKUE
MIPECTABJICHHS M CTPOSHUH KOMITJIEKCHBIX COCTMHECHUA.

[ukinnueckue KOMIUIEKCHI. BiMsiHUE HA YCTOMYMBOCTD UKIMYECKUX
COCTMHEHUH pa3MuIHbIX (PakTopoB. OpraHNYEeCcKrue PeareHThl B COCTaBe
KOMIUIEKCHBIX "acTull. OnTryeckas "30MepHsi KOMIIJIEKCHBIX CO€TMHEHU.

Pannue Teopun cTpoeHNs KOMIJIEKCHBIX COCTMHEHUN. DIIE€MEHTHI
CTEPEOXUMHUH KOMIUIEKCHBIX COCITMHEHUN

OcHOBHBIE TIOJIO’KEHUSI METO/Ia BAJIGHTHBIX CBS3€H B OMMCAHUU KOBaJEHTHON
cBsi3u. [IpocTpaHcTBEeHHAs KOHQUTYpalys YacTHII.

TCOpI/IH KPHUCTAJJINYCCKOT'O IOJIA U CBOMCTBA KOMIIJICKCHBIX YaCTHull.
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7 | OcHOBHBIE MTOJIO’KEHHS METOIa MOJIEKYJISIPHBIX opOuTaneid. Metos 10
MOJIEKYJISIPHBIX OpOuTaeil B ONMMCaHUM MHOTOATOMHBIX YaCTHIL: CTPOCHUE U
CBOMCTBA.

8 KoopauHanuonHast CBsi3b MU KOOPAMHALMOHHAS IOJIMMEpPHUS; MPOYHOCTb U 8
pPEaKIMOHHAs CIOCOOHOCTh KOMITJICKCHBIX YaCTHII.

9 | Ionsporpaduyeckoe HccineOBaHUE KOMIUIEKCHBIX CO€AMHEHHH. 6

HusnexTpudeckasi MOCTOSTHHAS U IUMOJIbHBIE MOMEHTBI KOMILJIEKCOB.
Pedpakromerpus. Tepmudeckas yCTOMUYMBOCTh KOMIUIEKCHBIX COCTMHCHHI.

10 MarnuTtHas BOCIPUUMYHUBOCTD U CIIEKTPBI IOIVIOLICHUSA KOMILIEKCHBIX 6
COCTUHEHUN.
XHUMHS KOMIUIEKCHBIX COCJUHEHUN ABYX- U YETHIPEXBAJICHTHON IIJIATUHBI. 4

11 | IIpaBuna HUeprencena, Iletipone u Kypnakoa. M3omepu3anusi KOMIUIEKCHBIX
coeanHeHui. Peakiiuu BHYTpUC(EPHBIX 3aMECTUTEIICH.

[Tono)xeHue 3JeMEHTa B TIEPHOANIESCKON CHCTEME M €r0 CIIOCOOHOCTD K 6
12 | xommuiekcooOpa3oBaHHUIO

11 | XuMust KOMIUIEKCHBIX COCIUHEHUIN Iajaaaus, UPUIUSA U POIUS 6
12 | XuMus KOMIIIEKCHBIX COeIMHEHUH JKelle3a, HUKEIS U KobaabTa 6
13 | Opranudeckue peakiuy, KaTaTu3uPyeMbIe KOMIICKCAMU METAJIOB 2

Bcero yacos 82

IIpumepbl KOHTPOJILHBIX PadOT M 3a4eTHLIX ONJIETOB
Ilpumep moodynvnoii pabomel no meme «Koopounayuonnan xumus,

1. Hammmmre popMyibl KOOPIUHAIMOHHBIX COSIMHEHHIH:
a) Ouc-(aunermnaneronaro)mens(ll); 6) okraakBo-p-auruapokcoamxkenesa(lll) cymsdar; B)
oKkTaaMMHH--HUTpoaukooansTa(lll) HuTpart;
r) bucaumerninranokcumaro Hukenb(Il); a) rekcaammuH-U, p-rekcaruapokco-rpukodansTa(lll)
xjopup; €) 1-metunammuH-3aMmMuH-XxJa0po-opomoratuHa(Il); ) TpaHc-quxI0po-1Kc-
nuHUTpo-en —iatuHa (IV)

2. Omnpenenurte U U300pa3uTe CXEMAaTUIECKHU THII MOJIUAAPA AJIsI KOMIUIEKCOB:
a) [Ni(CO)4], ecu £(C—-Ni—C)~109°%
0) K[Ag(CN),], ecmu £(C-Ag—C)~180°;
B) [Cr(NHj3)s][CuCls], ecin £(N-Cr—N)~90°, 180°;
Z(CI-Cu—C1)~90°, 180°, 120°.

3. Metonom BC, TKII u MO onwumute cCTpoeHHe U CBOWCTBA ( ONTHYECKHE, MATHUTHBIE,

> 2+
YCTOMYUBOCTh M pPeaknuoHHyI0 crtocodnocts) noHa [Co(H20)6]™ (H20 — nurana cunsHOTO
nonist). Paccunrare DCKII 1 000cHOBATH, €CTU MMEET MECTO, TETPAroHaIbHOE UCKAKECHHUE.

4. byner mu Beimaaath ocagok Cu(OH),, ecu k 1 11 0,002 M pactBopa [Cu(NH3)4](NO3),,
KOTOPBIN copepxuT emie 136 r ammuaka, 1o6asuts 5 1 pactBopa KOH, pH xoToporo
cocrasster 11 (K, = 2,1-10 %, TIP(Cu(OH),) = 5,6-10%°) ?

TECT k 3auery
1. VkaxuTe NEHTATHOCTH M 3apsiji JIUTaHJIa B KOMIUIEKCE
Zn (NH2C2H4 NH2)2]SO4
2. B xommiekce [Co(NH2C,H4 NH2)2(H20)(NO2)]Cl; Bo3MoxHA n3omepust:
a) TeoMeTpUIecKast;
0) coneBasi;
B) OTITHYECKAS;
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T') TUJpaTHas;
1) MOHU3AIMOHHASI.
3. Kommreke Nag[S3010] oTHOCHTBCS K :
a) U30TOJIMCOCTUHECHUSIM;
0) MOUSAIEPHBIM;
B) T€TEPONOJIUCOCMHEHUSIM;
I') XeJaTam,
J1) aHUOHHBIM
4. K BBICOKOCITHHOBBIM, IIApPAMAarHUTHBIM, BHEITHEOPOUTATLHBIM OTHOCSITCSI:
a) [TiFe]*;
6) [CoFq]*;
8) [M nF63]3';
r) [ScFe]™;
n) [CrFe]*
Br Py
5. B peakumsix: [PtCly]% --—->...----> ... oGpasyrorest:
a) TpaHC-6POMOXIIOPO-TPAHC-XIOPONUPUIMHTIIATHHAT (2°)
6) 1HC - GPOMOXIIOPO-IIHC-XJIOPONUpHAMHILIATHHAT (27)
B) GpoMoTpuxoporuiaTuHat (2°)
6. Vkaxure Bo3mMoxHbIi juran B komruiekcax [ Co(NH3)4X] Cl u [Co(NH3)sX] Br, eciu
Co uMeeT KOOPAMHAITMOHHOE YUCIIO 6
a) NCS
0) SCN’
B) SO~
F)N2H4
m) COs™
7. Komruiekc ¢ KOOpAMHAIMOHHBIM YHUCIIOM 4 ¥ 3apsI0M IIEHTPaIbHOTO aToma +2:
a) K[Ag(NO3).]
6) [Ag(NHs)]2[PtCl,]
B) K2[Zn(C204)2]
T) K4[ZY(C204)4]
1) K[BF4]
8. VKaxuTe BO3MOXHBIH IeHTpanbHEIi aToM, ecii [M(NHs)s]" Hu3KoCTIMHOBHII;
NVaMarduTHBIN C dzsp3 — THOpUIU3aIe MeTaa;
a) Cr
6) Mn**
B) Co**
r) Fe®*
I[) SC3+
9. Vrkaxure xapaxrepuctuku [NiCls]*, eciu on mapaMarHuTHI:
a) dsz-FI/IGpI/II(I/ISaI_II/ISI Ni
6) sp>-rubpuamsanms Ni
B) BBICOKOCITHHOBBIU
T') HU3KOCTIMHOBBIN
JT) JIUTAH]T CUIILHOTO TIOJISI
€) JIuTaH;| cJIaboTo MOJIS
10. lentpanbhbiii atoM B komiuiekce Ky4[X(C204)3] MOXeET OBITH:
a) Be*
6) Pt*
B) Ag’
r) Cr**
Il) Fe2+
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11. Ky [M(NH3)4]*: Cu(1,3*10™%%); Cd (4,3*10°°); Fe(2*10%);
K [M(OH)4)%: Cu(1,3*10%); Cd (5,6*10™°); Fe(2,8*10™). IIpu cranmapTHBIX ycroBusx
aMMHAKaT TIEPEXOIUT B TUAPOKCOKOMILIEKC MPH CITyqasix:
a) Cu**
6) Cd**
B) Fe**
12. Kakue 13 npuBeICHHBIX COCTUHEHNUN OTHOCATCS K KOMIUIEKCHBIM?
a) NH,OH 6) Ca(Mn04)2 B) CuS04 * 4ANH; F) K,S04 * A12(504)3 I[) [Pd(NH3)4C|2]

13. Kakoro Tuma cBsizb 00513aTEIbHO BO3HUKAET B MOJIEKYJIaX KOOPIUHAIIMOHHBIX COCTMHEHU?
a) Bopoponnas
0) KoBanenTHas HenoyisipHas
B) [lonspuas
T') T-CBS3b
1) JloHopHO-akienTopHas
14. V kakux U3 yKa3aHHBIX KOMIUIEKCOB KOMILJIEKCOOOpa30BaTeseM SBISAETCS HOH Co?*?a)
[Co(NH3)4 (NO2)2] NO,. 6) [Co(NH3)s CI] Cl, B) [Co(H20)5 Cl] C1 * H20r) K3[Co(CN)g]m)
K4[CO(CN)e]

15. Kakue 13 npuBeACHHBIX YaCTUIl MOTYT OBITh JIUTAaHAAMH B KOOPIWHAIIMOHHBIX
COCIMHEHUSIX?

a) Co*

6) Ni?*

B) H,0

r) B*

1) NHs

16. Kakue n3 npHUBeIEHHBIX HIKE KOMIUIEKCOB OTHOCSATCS K aIllU0KOMIUICKCaM?

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

6)K3[Ag(S20s)2]

B) H[AuCly]

r) K[A1(OH)4]

1) [Ni(Co)d]

17. Kakas u3 Mosiekyn obpasyeT npu aucconuanuu (6e3 paznokeHus: KOMIUIEKCHOTO HOHA)
HauOoJblIee YUCIO HOHOB?

a) K[AuCl4]

6) Nas[Ag(S20s)2]

B) NaK;[Fe(CN)g]

F) Kg[BI(SCN)|2]

1) [CU(H20)4]SO4 * H,0

18. B KOOpAMHAIIMOOHBIX COEAMHEHUSAX MPOSIBISAETCS CBSI3b TOIBKO OAHOTO THMA -
JIOHOPHO- aKLenTopHas?

a) Jla

0) Her

19. Yem Goutbiire 3aps/1 KOMILIEKCOOOPa3yIOIIET0 HOHA, TEM MEHBIIIE €r0 KOOPAMHAIIMOHHOE
qucio?

a) Jla

0) Her

20. VoH-koMIuTeKCO00pa3oBaTellb He CIIOCOOEH MPOSBIIATH PA3IMYHBIC KOOPAMHHIIMOHS YHCIIA.
a) Jla

0) Her

21. Uon [Fe(CN)G]3+ MMEET OKTa’APUUYECKOE CTPOEHHUE.

a) Jla
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0) Her.

22. KoMIIJIeKCHBIE COSIMHEHUS YacTO KIAaCCH(PHUIIMPYIOT IO COCTaBY JIUTAHIOB

a) Jla.

0) Her

23. B 3aBHUCHMOCTH OT HOHA-KOMILIEKCO0Opa3oBaTesis U JINTaHA0B YHCIOBOE 3HAYCHHE
KOOPJAMHAIIMOHHOT'O YUCJIa U3MEHsAETC OT 2 10 12 u BhiIe.

a) Jla

0) Her

24. KoMIJIeKCHbIE COEIMHEHUS HE MOTYT OBITh HEAJIEKTPOJIUTAMU

a) Jla

0) Her

25. KocTtaHTa CTOWKOCTH KOMILIEKCa 0OpaTHA M0 BEIMYMHE KOHCTAHTE HECTOMKOCTH.
a) Jla

0) Her

4. Kputepuu oneHnBaHus

Orenka 3HaHMM CTyAeHTOB npoBoauTcs o 100-0aapHOM 1IKaie COrJacHO CIAeAYIOUINM
KPUTEPUSIM:

3ayeTHBIE MOTYJIN dopma KOHTPOJIS Banabl
Monyns 1 CamocrosiTenpHas padbora 5
MonynbHas paboTa 45
3auer 50
O061uii utor 100

Ilxana coomeemcmeus 6a1,106 Hal{MOHaJleOﬁ uKaie

Ouenka Ouenka no OueHka 1o rocyJapcTBeHHOM LIKAaJIe Ouenka no
no mxkaJje | 100-0amibHOM (3x3amen, 1uddepeHuMpPOBaHHBIN 3a4€T) roCy/apCcTBEeHHOM
ECTS mKaJje mKaJje (3auyer)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YAOBIETBOPUTENBHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIHLHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (Hey1OBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO TTOBTOPHOW CAAa4YM MPH YCIOBHU
00513aTeIbHOr0 HabOpa JONOJTHUTENbHBIX 0aJIOB

5. MarepuajibHO-TEXHHYECKOE oDecrieueHne y4eOHOro nmpoiuecca.

JleK1MoHHbIE 3aHATUS NPOBOAATCS B ayJUTOPUH, OCHAIIECHHONM MYJIbTUMEIUWHON
TEXHUKOW U Jockod. JlaGopaTopHble 3aHATHSA MPOBOASATCS B KOMIIBIOTEPHOM  Kilacce,
000pyIOBaHHOM KOMIBIOTEpAMH C JIMLIEH3UOHHBIM MPOTrPaMMHBIM 00ECTIEYeHHEM, JTOCTYIIOM K
cetu MHTEpHET, CTONaMU, TOCKOM.

6. PexoMmeHa0BaHHAs IMTEpaTypa
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Koa-Bo Hannume
Ne IK3EMILISAPOB | JIEKTPOHHOM
HaumenoBanue
n/n B OubJMoTeKe BEpPCHHU B
JouHY IBC
OcHnogHnas numepamypa
1. benoycoa  E.E., IloiimanoBa  E.IO. OCHOBBI
KOOPJMHAIIMOHHOW XUMHHU [DNEKTpOHHBIA pecypc]: yd. 0 +
noco0. i cryaentoB OY Maructp xum. ¢-ta. — JloHerk:
JouHY, 2016.102 c.
2. Smmvupekuii K.b. KomrutekcooOpasyrorme 3JIeMeHThI Kak
opranu3atopbl ku3HU [Dnekrponnsii pecypc] / K.b. 0 +
Smmvupekuii / O6mas xumus [yaeonuk| /A.B. Komaun. —
2012. 400 c.
3. PoumbankoBa T.HO. VYuebHoe mnocobume mo o0OmEedn u
HEOPraHWMIECKON XMUMUH IS CTYJICHTOB (hapMaIieBTUUECKOTO
dakynpreta / T.HO. PoubhukoBa, B.E. Pabununa, I1H. 0
IlonkoB. — Yemstounck: M3a-so Yenl MA,2009. — 172 c.
[DnexrponnbIii pecypc]
Jlonoanumensvnan numepamypa
1. K. koopuHaIMOHHON XUMHUU. Poccust 0 +
2 Journal of Coordination Chemistry Russia 0 +

7. IlporpaMmMHoOe oOecniedeHue:

1.Windows 7 PRO (koprmopaTuBHasE ~ JIMIICH3US JIOHHY  Ne 46484614)
2.Microsoft Office (xopriopaTuBHas JIMLEH3US JJOHHY Ne 46472919)
3. Microsoft Visual Studio (numensusi mporpammsl DreamSpark ans Beicmmx y4eOHBIX
3aBEICHU)

4. Jlunen3uu GPL, Apache, BSD nis ¢cBOG0OTHOTO MPOTPaMMHOT0 00SCTICUCHHMS:

- AutuBupyc Kacnepckoro;

- Adobe Acrobat Reader;
- XPDF.
PabGouass mporpamMmma paccMOTpeHa W TepeyTBep)KIeHa Ha 3acenaHuu Kadempsl
HEOPraHUYEeCKOM
XUMHUHI
¢ u3MeHeHusMu (0e3 n3meHenuit) Ha 20 TO/I.
ITporoxo Ne or“ _” 20 1.

3aBemyromuii.kadeapoit




