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Honoxenue o paspaborke u peanuzauuu OO COT'Y

1. CtpykTypa 4 0011asi TPYA0eMKOCTh JUCHUIITIHHBI
OO01mmas TpyI0eMKOCTh JUCHIUTUTHHBI COCTaBIsAeT 3 3a4eTHhIe enquHuIlbl (108 gacos).

Ounas popma 00ydeHUS

Kypc 3
Cemectp 5)

Jlexknun 34
ITpakTHyeckue (CEMHUHAPCKUE) 3aHATUS 34

WTOrO ayAMTOPHBIX 3aHATUN 68
CamocTtosTenbHas paboTta 40

dopma KOHTPOJIS 3auer
O0111ee KOJIMYECTBO YacOB 108

2. lean ocBoOeHHS TUCHUIIUHBI

XuUMHUSL KOMIUIEKCHBIX ~COEJMHEHUN SBISETCS AKTUBHO pa3BUBAIOIIEHCS  00JIaCThIO
COBPEMEHHOW XUMHUYECKOW Hayku. M3ydeHue ocoOEHHOCTEH CTPOCHHUsS KOMIUICKCHBIX COCIMHCHHIMA
uMeeT OONbLIOE 3HAUYEHUE KaK JUIs Pa3BUTHUS TEOPETUUECKUX IPEICTaBICHUM B XMMHUU (y4€HHE O
XUMHUYECKON CBSA3HU, TEOPUS CTPOCHHSI MOJIEKYN, CTEPEOXHMMS, KaTaIUTUYECKUE IIPOLECCHI, XUMHU
OMOJIOTMYECKUX MPOLIECCOB), TAK M B MPAKTUUYECKOM CMBICIIE, TOCKOJIBbKY 3TH COEIMHEHUs LIMPOKO
IIPUMEHSAIOTCS. B KAYE€CTBE PEAr€HTOB B KaYECTBEHHOM M KOJIMYECTBEHHOM AHAJIM3€, TOMOTEHHBIX U
IeTePOreHHBIX KaTaJlu3aTOPOB, KOMIIOHEHTOB JIEKApCTBEHHBIX IPENaparoB, TOIUIMBHBIX J00aBOK,
KpacuTelned W T. JA., UIPAlOT 3HAUUTENbHYIO pPOJb BO MHOTHUX BaXKHEMIINMX OHOXMMHUYECKUX
polreccax.

CoBpeMeHHBIN TpenojaBaTesib JOKEH YBEPEHHO OpPHUEHTHPOBAThCSI B  MHOT000pa3uu
KOMILUIEKCHBIX COCIMHEHHM, 3HaTh TEOPETUUYECKUE ACIIEKTHI CTPOCHUSA KOMIUIEKCOB, IIPOrHO3UPOBATH
BIIMSIHME CTPOCHMS M COCTaBa Ha MX CBOMCTBA, a TAKXKE BJIAJETh CHHTETHYECKUMHU METOJaMU XUMUU
KOMIUIEKCHBIX COeTUHEHUH U 3(h(hEeKTUBHO MPUMEHATh UX B HAYYHO-HCCIEI0BaTEIbCKON padoTe.

Kypc «XuMHSI KOMILIEKCHBIX COeJIMHEHHMI» IpeJHa3HaueH [UIsl YIIIyOJieHUus 3HaHWH
CTY/IEHTOB, CHEIMATU3UPYIOIUXCS Ha Kadeape OpraHMueckol XMMHUN B 00J1aCTH U3YYEHUS] CTPOSHUS
1 CBOMCTB KOMIUIEKCHBIX coeiMHEeHUH. Llenpio nanHoro Kypca siBisiercs GOpMUPOBAHUE Y CTYAEHTA
OCHOBHBIX TPEJICTaBIEHUH O KOMIUIEKCHBIX COEJUHEHUSAX, O BKHEHIINX MOJX0JaX K OOBSICHEHUIO
OCOOCHHOCTEN CTPOEHMSI KOMIUIEKCOB U (PU3MKO-XMMHUYECKMX METO/aX, MPUMEHSEMBIX ISl MX
uccinenoBanus. B pesynprare 0O0y4yeHHs CTYIEHT JOJDKEH XOpPOIIO OPHEHTHUPOBAThCS B THUIAX
KOMIUIEKCHBIX COEIMHEHMM, 3HaTh OCHOBHBIE IOJAXOJABI K HMX TEOPETUYECKOMY U IMPAKTHYECKOMY
U3YYEHHUIO U Pa30upaThcsi B OCOOCHHOCTSAX CTPOEHHUS M CBOMCTBAX OCHOBHBIX THUIIOB KOMILJIEKCHBIX
COEMHEHMH, aBaTh OOBSICHEHUSI UX 3JIEKTPOHHOTO, IIPOCTPAHCTBEHHOI'O CTPOEHUS, a TakkKe (PU3HUKO-
XUMHUYECKHX 0COOEHHOCTEH Ka)JI0r0 TUIa KOMIUIEKCOB.

Sazlatm AUCIHUITINHBI

3aaya npenojilaBaHusi Kypca — 100UThCSl YCBOSHUS CTYACHTaMU TEOPETUYECKIX OCHOB XUMUH
KOMIUIEKCHBIX COEIMHEHHH, TPUBUTh UM MPAKTUUYECKUE HABBIKU ONpPE/ETICHUs YCIOBUN 00pa3oBaHuUs
U pa3pylLIeHHs] KOMIUIEKCHBIX COEIUHEHHM, UX PEaKIMOHHON CIOCOOHOCTH, TEPMOJIMHAMUYECKUX U
KMHETHUYECKUX 3aKOHOMEPHOCTEH, a TaKkKe pellaTh BO3HUKAIOUIME MPOOJIEMBbI NMPH HUCIOIb30BAHUH
KOMIUIEKCHBIX CO€MHEHUH MPH BBIITOJIHEHUH KYPCOBBIX padoT.
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IMonoxxenue o pazpadorke u peanusauu OITOII COI'Y
3. Mecto qucuuminnsl B ctpykrype OOII 6akanaBpuara.

brok 1. YacTs, hopmupyemasi yaacTHUKaMH 00pa30BaTEIbHBIX OTHOMICHUH. [[UCIIUTIITUHBI TIO
BbIOOpY. 51.B./1B.07.02.

K ucxomHbIM TpeOOBaHMSIM, HEOOXOAUMBIM JUISI U3yUEHUSI TUCIUILIMHBI, OTHOCSTCS 3HAHUS,
YMEHHS W HaBBIKH, CHOPMHUPOBAaHHBIE B pe3yibTare H3yueHus nucuuiuivH: «Heopranudeckas
xumusy, «Dusuka», «OCHOBBI MaTeMaTH4eCKoW 00paboTku wuHpopmanuu U HHPOPMAIMOHHBIC
TEXHOJIOTUHU B 00PAa30BaAHUM.

Jlist ocBoeHUs y4eOHOW NUCHUIUIMHBI «XUMHS KOMIUICGKCHBIX COCIMHEHUI» y CTyJeHTa
JOJKHBI OBITH CPOPMUPOBAHBI CIEIYIONINE, TPEeIBAPUTENbHbIC, KOMIIETCHIUH:

YHuBepcaibHble KOMIIETEHIHH:
- cnoco0eH OCYIIECTBIATh MOWCK, KPUTHYECKUH aHadW3 W CHHTE3 HWH(POPMALUHU, MPUMEHSTH
CHCTEMHBI MOJIXO/ ISl pelieH s ocTaBlieHHbIX 3amau (YK-1);
- CII0OCOOEH OCYILIECTBIIATH JCJOBYI0 KOMMYHHUKAIIMIO B YCTHOH M TNHCbMEHHOH ¢opmax Ha
rocyaapcTBeHHOM si3bike Poccuiickoit @enepanuu u nHOCTpanHOM(bIX) si3bike(ax) (YK-4);
Oo6menpodeccuonanbubie komnerenuuu (OIIK):
- CHOCOOEH OCYILIECTBIIATh NMPO(ECCHOHAIBHYIO AEATENbHOCTh B COOTBETCTBUUM C HOPMATUBHBIMHU
NPaBOBBIMHU aKTaMU B cepe o0pa3oBaHus 1 HOpMaMu npodeccuonanbHoi atrkn (OITK-1);
- crioco0eH y4yacTBOBaTh B pa3pabOTKe OCHOBHBIX M JONOJHUTEIbHBIX 00pa30BaTEIbHBIX IPOTrPAMM,
pa3pabarbIBaTh OTIENbHBIE MX KOMIIOHEHTHI (B TOM YHCIE C HCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHojoruii) (OI1K-2);
- CIIOCOOEH OCYIIECTBIJIATH IEAarOTHYECKYI0 JIEATeIbHOCTh Ha OCHOBE CIEIUAIBHBIX HAYYHBIX
3nanuii (OITK-8);
IIpodeccnonanbHbIe KOMIIETEHIIUM:
- cnoco0eH OpraHu30BbIBATh COBMECTHYIO M HMHJIMBUAYAJIbHYIO YUEOHYI0 M BOCIHMTATENIbHYIO
JeSITeIbHOCTh OOY4YaloOIIMXCsl, B TOM 4YHCIE C OCOOBIMH 00pa3oBaTeIbHBIMU MNOTPEOHOCTSIMH, B
cootBeTcTBUM ¢ TpeboBanussmMu ®I'OC (TTIK-3);
- CHOCOOEH OCYIIECTBIIATH KOHTPOJb M OICHKY (opMUpOBaHHsS 00pa30BaTENbHBIX PE3yIbTATOB
00yUaroIIUXCsl, BBISABIATH U KOPPEKTHPOBaTh TpyaAHOCTH B 00yueHuu (I1K-4);
- cnocoOeH B3aMMOCWCTBOBATh C YYaCTHHKAMH OOpPa30BaTEeNbHBIX OTHOIICHUH B paMKax
peanu3zanuu obpasoBarenbHbIX nporpamm (I1K-5).

I[I/ICI_[I/IHJ'II/IHa SIBJISIETCSA OCHOBOM AT U3Yy4YCHUA (I)PI3PI‘-I€CI(OI>1, opraHqucxoﬁ n I(OJ'IJ'IOPII[HOﬁ
XUMHHU U XUMHUHU BBICOKOMOJICKYJIAPHBIX CO€,ZII/IH€HPII>1.

4, TpeOoBaHUSA K pe3yJibTATAM OCBOEHMSI JUCIUNIMHBI

B PEIYIBbTATE U3YUCHUSA )IﬂHHOfI JAUCHUILIANHBI CTYACHT JOJIKCH O6J'IallaTI) CJICOYIOIINMHA
KOMIIeTCHI[USIMM :

YﬂnBepcanbﬂme KOMIICETECHIIUM
YK-1 crocobeH ocCyIiecTBIATh MOUCK, KPUTUYECKUH aHalIU3 M CHUHTE3 MH(OpMAaIUH, NMPUMEHSTh
CUCTEMHBIH moAXoa Ajid peIICHHA IMMOCTABJICHHBIX 3a1a4;

Oowmenpodeccnonanbubie komnerennuu (OIIK):
OIIK-2 cnocobeH y4acTBOBaTh B pa3pabOTKE OCHOBHBIX W JOMOJHHUTEIBHBIX 00pa3oBaTEIIbHBIX
nporpamMM, pas3pabarbiBaTh OTJENbHBIE WX KOMIIOHEHTHl (B TOM 4HCJIE€ C HCHOJIb30BaHUEM
MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH);
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Honoxenue o pazpadorke u peanuzauu OIIOIT COI'Y
OIIK-8 cniocobeH oCymecTBISITh MEAArOTHISCKYIO ACSITEILHOCTh HA OCHOBE CIICIIMATBHBIX HAYUHBIX
3HAHUI;
IIpodeccnonanbHbIe KOMIIETEHIIUM:
IIK-3 CriocoGeH opraHn30BEIBaTh COBMECTHYIO U HHIUBUAYATBHYIO YI€OHYIO U BOCITUTATEIHHYIO
JeSTeNIbHOCTh 00YYaIOIIMUXCSl, B TOM YHCIIE ¢ 0COOBIMU 00pa30BaTeIbHBIMU MOTPEOHOCTSIMHU, B
cootBeTcTBUH ¢ TpeboBanusmu OI'OC.

OOmmM CcpeacTBOM KOHTPOJIS SIBJISICTCSl BBEACHHAS B YHHBEPCHTETE OaJUIbHO-pEHTHHIOBas
crcTeMa OLIEHKH YCIIEBa€MOCTH CTY/IEHTOB CIIELIMAIUTETa U HallpaBJIeHUH OakaiaBpuara.

B pesynbrare 0cBOCHUS NUCHUILTUHBI 00Y4aIOLIHIACS JOIKEH:
B kareropun «CUCTEMHOE ¥ KPUTUYECKOE MBIIIJICHUEY
YK-1: CnocobeH oCymiecTBISATh MOWCK, KPUTUYECKUN aHAIN3 M CUHTE3 WH(POpPMAINHU, MPUMEHSATh
CUCTEMHBIN MOJXO [UIsl PELICHHUs [TOCTABJICHHBIX 3aay.
3HaTh:
- METOJbl KPUTHYECKOTO aHAJIM3a U OLICHKM COBPEMEHHBIX HAYYHBIX JOCTH)KEHUH; OCHOBHBIE
NPUHIMITBL KpuTHueckoro ananusa (MYK 1.1.);
Ymers:
- TIOJy4aTh HOBBIC 3HAHMS Ha OCHOBE aHAJM3a, CHHTE3a M JPYTUX METOJOB; cOOMpaTh JaHHBIE IO
CIIO)KHBIM Hay4YHbIM IHpoOseMaMm, OTHOCAIIMMCSA K MpodecCHOHAIbHONW 001acTH; OCYLIECTBIATH
MOUCK MH(OPMALIUK U PEIICHUI Ha OCHOBE dKCIIepUMeHTaIbHbIX neiictBuil (MYK 1.2.);
Baagern:
- HaBBIKAMU HCCIENOBaHHS MPOoOJeM Mpo(hecCHOHATBFHON JAEATENIEHOCTH C MPUMEHEHHEM aHaju3a,
CHHTE3a M JPYTUX METO/J0B HMHTEIJICKTYaJIbHOM AEATENbHOCTH; BBISABIECHHUS HAy4YHBIX IpPoOIeM U
WCIIOJIb30BAaHUs aJIEKBATHBIX METOJIOB JJISl UX PEIICHHUS; IEMOHCTPUPOBAHNUS OLIECHOYHBIX CY)KJIEHUH B
peneHny mpoobaeMHbIX npodeccnoHanbHbIX cutyauuid (MYK 1.3);
B kareropun «Pa3paboTka OCHOBHBIX U JJOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPaAMM»
OIIK-2: Cnoco0GeH y4yacTBOBaThb B Pa3pabOTKE OCHOBHBIX U JIOMOJHUTEIBHBIX 00pa30BaTEIbHBIX
mporpaMM, pa3pa0aTeiBaTh OTIEJIbHbIE HUX KOMIIOHEHTHl (B TOM 4HCI€ C HCIOJIb30BAHUEM
MH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHUI);
3HaTh:
- HUCTOpHMIO, TEOPHUI0, 3aKOHOMEPHOCTM M NPUHLMIBI TOCTPOEHUS U (YHKIHOHUPOBAHUS
o0pa30BaTeNbHBIX CHUCTEM; OCHOBHBIE NPUHILMIIBI JAESITEIbHOCTHOIO I0AX0/a; IeJaroruueckue
3aKOHOMEPHOCTH  OpraHM3aluu  00pa3oBaTeIbHOIO  Mpolecca;  HOPMATUBHO-  IIPAaBOBBIE,
aKCHOJIOTUYECKUE, TICUXOJOTUYECKHE, IUJAKTUYECKHEe M METOJWYECKHE OCHOBBI pPa3pabOTKH U
peanu3ali  OCHOBHBIX U JIOTIOJIHUTENBHBIX  OOpa3oBaTEeNbHBIX  MPOTpaMM;  CHEHUPUKY
ucnoib3oBanus UKT B memparornueckoit aestensroctu (MOTIK-2.1.);
Ymern:
- pa3pabaThiBaTh IIeJIM, MJIAHUPYEMbIE PE3YJIbTAThl, COAEpKaHHE, OPraHU3aIMOHHO-METOAMYECKUN
UHCTPYMEHTApUM, JMarHOCTUYECKUE CpPEACTBA OLEHKH PE3YJbTaTUBHOCTH  OCHOBHBIX U
JIOTIOTHUTEBHBIX 00pa30BaTENbHBIX MPOrPaMM, OTHEIbHBIX HX KOMIIOHEHTOB, B TOM YHCIE C
ucnonb3oBanueM UWKT; BeIOMpaTh  OpraHu3allMOHHO-METOAMYECKHE CpEACTBA  pealu3aluu
JIOTIOTHUTEIIBHBIX 00pa30BaTEIbHBIX IPOTPAMM B COOTBETCTBUH ¢ UX ocobenHocTsiMu (MOITK-2.2.);
Baapers:
- JUJAKTHYECKUMH M METOJAMYECKHMMM TpHeMaMU pa3pabdOTKH W TEXHOJIOTHSMH pealu3aluu
OCHOBHBIX M JIOTIOJHMUTEIbHBIX OO0pa30BaTENbHBIX MpOrpaMM; MpuemMaMu ucnois3oBanus HKT
(UOTIK-2.3.);
B kareropun «HayuHble OCHOBBI IEAATOTNYECKON JEATEIBHOCTHY
OIIK-8: CnocobeH OCyHIeCTBIATh NEAAroruvyecKyr0 JACsTEIbHOCTh Ha OCHOBE CIICIHAIBHBIX
Hay4HbIX 3HAaHUU
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3HaTh:

- HCTOPUI0, TEOPHUIO0, 3aKOHOMEPHOCTHM W MPHUHLMUIIBI TOCTPOEHUS M (PYHKIMOHUPOBAHUS
o0Opa3oBaTenbHbIX (TMeIaroruyeckux) CHUCTEM, pOJib U MECTO OOpa3oBaHHs B JKU3HU JMYHOCTH U
o0miecTBa; KyJIbTYpHO-UCTOPUYECKUE, HOPMATHBHO-TIPABOBBIC, AaKCHOJIOTUYECKUE, OSTUYCCKUE,
MEINKO-OMOJIOTUYECKUE, IPrOHOMHYECKHE, MCUXOJIOTMYEeCKHEe OCHOBBI (BKIIIOYAsi 3aKOHOMEPHOCTH,
3aKOHBI, MPUHIUIIBI) TMEJArOrHYecKOil  JEATEeNIbHOCTH; KJIACCUYECKUE W  WHHOBALIMOHHBIC
MeJarornyeckue KOHUEMIUM U TEOpUHU; TEOPUU COIMANM3alMs JIMYHOCTH, HWHIUKATOPHI
WHIUBUIYAIBHBIX OCOOCHHOCTEH TPAeKTOPUI JKU3HH, UX BO3ZMOXKHBIE JCBUAIINH, a TAK)KE OCHOBBI HX
MICUXOJMArHOCTUKH; OCHOBBI MCUXOJUAAKTHKH, MOJHUKYJITYPHOrO 00pa3oBaHUs, 3aKOHOMEpPHOCTEN
MOBEJICHUS B COIMATIbHBIX CETAX; 3aKOHBI PA3BUTHS JIMYHOCTH M MPOSIBICHUS JIMYHOCTHBIX CBOMCTB,
MICUXOJIOTUYECKUE 3aKOHBI MIEPUOAM3aluK U Kpu3nucoB passutus (MOITK-8.1.);

Ymersn:

- OCYILIECTBJISATH I[EJaroruyecKkoe IeJerojlaraHie M pemarbh 3aJadd  npoQeccHOHANIbHON
MEJarOTHYECKON  JIESITeIbHOCTH Ha OCHOBE CHEIUAJIbHBIX HAyYHBIX 3HAHWM; OLICHUBATh
Pe3yJIbTaTUBHOCTH COOCTBEHHOM memarorndeckoit aesteapuoctu (MOIIK-8.2.);

Baanern:

- adropuT™MaMud M TEXHOJOTHSIMH  OCYHIECTBICHUS NpO(GECCHOHAIbHONW  IeIaroru4ecKon
JIeSITEIbHOCTH Ha OCHOBE CIIEIUANbHBIX HAYYHBIX 3HAHUU; MpUEMaMH MeAarorudeckoil peduexcuu;
HaBbIKAMHU Pa3BUTHS Yy OOy4YalolIUXCsl [O3HABATEIbHOW aAKTUBHOCTH, CaMOCTOSITEIILHOCTH,
WHUIMATUBBI, TBOPUYECKUX CIIOCOOHOCTEH, (HOPMUPOBAHMS TPAKIAHCKON MO3HUIIUU, CIIOCOOHOCTH K
TPYAy W JKU3HH B YCJOBHSX COBPEMEHHOTO MHUpPa, (OPMUPOBAHHS y OOYYAIOIIUXCS KYIbTYPHI
310poBOro 1 Oe3omacHoro oopasa xusuu (MOIIK-8.3.);

K kateropun «Pa3paboTka u peanusaiius o0pa3oBaTeIbHBIX MporpamMm odmei cpenneit mkomnsl, CITO
u nporpamm J[O»

IIK-3: CriocobeH opraHU30BBIBATH COBMECTHYIO U MHAWBHIYATbHYIO YY€OHYIO U BOCIUTATEIBHYIO
NeSITeIbHOCTh OOY4YalOIMXCS, B TOM 4YHCIE C OCOOBIMH OOpa3oBaTE€IbHBIMH MOTPEOHOCTSMH, B
cootBeTcTBUM ¢ TpeboBanusMu PI'OC.

3HaTh:

- TPOEKTHpPYeT JAWarHOCTHUpyeMble 1enau (TpeboBaHUS K pe3yjibTaTaMm) COBMECTHOM U
WHJMBUIYAIbHOW Y4eOHOW W BOCHUTATEIBHOW NEATEIHOCTH OOYYaroNIUXCsl, B TOM 4YHCJIE C
0co0BIMH 00pa30BaTEIbHBIMHU MOTPEOHOCTSIMH, B COOTBETCTBUH ¢ TpeboBanusmMu ®I'OC (UITK-3-1.);

YMmern:

- UCHOJIB3YET NeAarorndecku 000CHOBAHHbIE CO/lepKaHue, (OPMBI, METOJIbI U MIPUEMBbI OPraHU3ALUN
COBMECTHOW M MHIMBHIYAIILHOW y4eOHOH M BOCIHTATEIbHOM JesiTenbHocTH ooydaromuxcst (UITK-3-
2);

- ympaBisieT Y4eOHBIMH TpYyNIaMU C IIeJbI0 BOBJIEUEHHsS OOYUYalOIIMXCS B MpOIECC OOY4YEeHUs H
BOCIIMTaHHUsI, OKa3bIBAET MOMOLIb U MOJJEPKKY B OPTaHU3ALUN E€ATEIBHOCTH YYEHUYECKUX OPraHOB
camoymnpasnenus (MI1K-3-3.);

Bnapers:

- OCYHIECTBISIET I€Jaroru4eckoe CONPOBOXKACHUE COLUAIM3ALMU U IPOPECCHOHATBHOTO

camoornpenenenus ooyuaronuxcs (MITK-3-4.).
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DopMbl KOHTPOJIS Konnuectso Komnere
Ne AyAHTODHBIC CamocTosTenbHas 0aJIoB TEKyIeH HIMU Jlurepa
Hee HaumenoBanune TeMv(BOHPOCOB), 3aHATHSA, pabota paBoTs A Typa

i U3y4aeMbIX 110 JaHHOW AUCLUILIHHE 4ackl aTTecTanun [...]

bl np Copnepxxanue Yacsl Mux Makc

1 | BBengenue B XUMHIO KOMIUIEKCHEIX Koncnekr, cemunap B [1-3,
COEINMHEHUN JINAJIOTOBOM PEKUME, 56,9,
Koopaunammonnas reopusi A. Bepuepa. 2 2 poBepKa 11/3 0 2 11]
OCHOBHBIE OHATHS XUMHH KOMITJIEKCHBIX
COEMHECHHIA.

2 | OcHOBHBIE TUITBI U HOMEHKJIATypa Koucnexkr, cemunap B [1-3,
KOMILJIEKCHBIX COEIUHEHNI 5 2 JTUAIOTOBOM PEXKHUME, 0 3 5,6, 9,
Knaccudukanms u mpaBuia MIpOBEpKa 11/3, 11]
HoMmeHKIatypsl KC. TECTUPOBAHUE

3 | M3omepust KOOpAMHAIIMOHHBIX Koucnekr, cemunap B [1-3,
COEIMHEHNI 5 2 JTMAIOTOBOM PEXHUME, 5,6, 9,

npoBepKa 1/3, 0 2 11]
TECTUPOBAHUE

4 | Ilpupona xumuyeckoit cBsizu B KC. Meton ONeKTPOCTaTUUECKH KoHncnekr, cemunap B [1-3,
BaJICHTHBIX CBSI3EH. € MpeACTaBIeHUS. JTUATIOTOBOM PEXKHUME, 56,9,
JIOHOPHO-aKIENTOPHBINA MEXaHU3M Meron BaJICHTHBIX MIpOBEpKa 1/3, 11]
obpazoBanus KC. cBsa3ei. CymHoCTh TECTUPOBAHUE

JIOHOPHO-
aKIIETITOPHOTO
2 2 | MexaHU3Ma 10 0 3
o0Opa3oBaHus
KOMIUICKCHBIX
cBs13U. Tunel
TuOpHUIU3AIIT
ATOMHBIX
opOuTaneit npu
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o0pazoBaHUU
KOMILIEKCHBIX
COCIMHEHUN U
reoMeTpuIecKast
KOHpUryparus
KOMIIJIEKCOB.
5 | OcHOBHBIE T0JIOKEHUS TEOPUU Koncnexr, cemunap B [1-3,
KPUCTAJUTMYECKOTO TIOJIS JINAJIOTOBOM PEKUME, 56,9,
poBepKa J1/3, 11]
TECTUPOBAHUE
6 | OcHOBHBIE [10JIOKEHUSI TEOPUU OIS Teopus nomus Koncnexr, cemunap B [1-3,
JIMTaHIOB JIMTaHJIOB. JINAJIOTOBOM PEKUME, 56,9,
OcHoBHBIC poBepKa J1/3, 11]
MTOJIOKEHUS METOJ1a TECTUPOBAHUE
MOJICKYJISIPHBIX
opbuTanei.
BzaumHoe BiusHuE 10
JIUTaHJI0B. SIBIIeHHE
TpaHC-BIUSHUS.
Psapg nurangos,
PacCIOI0KEHHBIX 110
WX TPaHC-BIUSHHIO.
7 | TepmoauHamuKa mporecca Koncnekr, cemuHap B [1-3,
KOMILTEKCo0Opa3oBanus B pactBopax KC JTHAJIOTOBOM PEKUME, 5,6,9,
MpoBepKa 1/3, 11]
TECTUPOBAHUE
8 | BzauMHOe BIMSIHUE JTUTAH0B OCHOBHEIE Koucnekr, cemunap B [1-3,
Tpanc-snusiame, otkpbiToe 1N.1. TEOPETUICCKHE JTMAIOTOBOM PEXKHUME, 5,6, 9,
UYepusiebiM.[{uc-BnusHue. MIPEJICTaBICHHUSI O MpoBepKa 1/3, 11]

MCXaHU3MEC TpaHC-

TECTUPOBaHUE
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BIUsHHSA. DhdexT
U C-BIIHSTHHS.

9 | 1PYBEXHAS KOHTPOJIbHAS PABOTA TectupoBanue [1-3,
25 56,9,
11]
PE®EPAT 5

9 | KucinoTHO-OCHOBHBIE CBOMCTBA Koncnekr, cemunap B [1-6,

KOMIUIEKCHBIX COECIMHEHUN JINAJIOTOBOM PEKUME, 9 9,11,
poOBepKa J1/3, 14]
TECTUPOBAHUE

10 | Tpauc-BiaMsIHHE U KUCIOTHO-OCHOBHBIE IToBenenue Koncnekr, cemunap B [1-6,

cBorictBa KC KOMILIEKCHBIX JIUAJIOTOBOM PEXHUME, 9,11,
COCITMHEHUH B poOBEpKa J1/3, 14]
pacTBope. TECTUPOBAHUE
IlepBruunas n
BTOpHUYHAs 10 3
JINCCOLIHAIIHH.

CryneHuatsie U
00I11e KOHCTAHTBI
HECTOMKOCTH.

11 | OKHCIUTENBEHO-BOCCTAHOBUTEILHEIE KoHncnekr, cemunap B [1-6,
cBorictBa KC JINAJIOTOBOM PEXUME, 5 9, 11]
KOMIUICKCHBIE COSTMHCHUS KaK MpoBepKa 1/3,

OKHCJIMTEN U BOCCTAHOBUTEIH. TECTUPOBAHUE
12 | OKHCIUTENBHO-BOCCTAHOBUTEILHEIE Koncnekr, cemunap B [1-3,
MIPEBPAIICHHUS KOMITJICKCHBIX COCTUHCHHIMA JTMAIOTOBOM PEXHUME, 5,6, 9,
IIpoBepKa 11/3, 3 11]
TeCTUpOBaHUE 3aIuTa
pedepara.
13 | TeopeTnyeckre OCHOBBI CUHTE3a ITomoxxeHue 10 | cemuHap B AMAIIOTOBOM 2 1-6, 8,
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Tonoxenue o paspaborke u peanuzarmu OO COT'Y
KOMIUIEKCHBIX COEIMHEHUN 3JIEMEHTOB B pexume, mpoBepKa 11/3, 9,11,
MEPUONYECKOMN TeCTUpOBaHUE 3aluTa 14
CHCTEME U UX pedepara.
CIIOCOOHOCTH K
KOMILJIEKCOOOPa30B
aHHIO.
KecTkue u MITKHe
KHCJIOTBI U
OCHOBaHHSL.
XenatHblld 2P QeKT.
14 | Mcroap30BaHHE OKUCIUTEILHO- CEMHHAp B JUAJOTOBOM [1-6,
BOCCTAaHOBUTEIIBHBIX PEAKIIUH Il CHHTE3a 5 5 peXHuMe, IpOBEpKa J1/3, 8,9,
KC TECTUPOBaHUE 3allnuTa 2 11, 14
pedepara.
15 | IIpuMeHeHre KOMIUIEKCHBIX COeIMHEHUN B CEMHUHAp B JUAIIOTOBOM [1-3,5,
AHATUTHICCKON XUMHH 5 5 peXuMe, IpOBEpKa Ji/3, 5 6, 9-
TECTUPOBaHUE 3aluTa 11, 15]
pedepara.
16 | MeTalaoKOMILIEKCHBINA KaTaau3 CEMHUHAp B JUAIIOTOBOM [1-3,
5 5 peXHuMe, IpOBEpKa J1/3, 5 5,6,9,
TECTUPOBaHUE 3aluTa 11, 15]
pedepara.
17 | buoHeopranuyeckas XUMHUs U MEIUIIMHA CEMUHAp B JUAIOTOBOM [1-3,
5 2 peKHuMe, IpOBEpKa J1/3, 5 5,6,9,
TECTUPOBaHUE 3aluTa 11-13]
pedepara.
18 TectupoBanue [1-3,
2 PYBEXXHAS KOHTPOJIbHA S PABOTA 25 56,9,
11
Pedepar 5
HUTOI'O 34 | 34 40 100
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Bnanener npouecca 7.5.3: Oraen 1oKyMeHT0000pOTa
Bun nokymenra: IlomoxeHune o IesTenbHOCTH

Honoxenue o pazpadorke u peanuzauu OIIOIT COI'Y
6. OOpa3oBaTe/IbHbIE TEXHOJOTUH

Jlekuuu, JeKkuMU-Oecenbl, NPAKTUYECKUE 3aHATHs, CaMOCTOsATENbHas paboTa CTYICHTOB
(moKI1abl, MPE3CHTAINH ).

JUis nocTukKeHUs IUIAHUPYEMBIX pe3yJbTaToB OOYy4eHUs, B AMCLUUIUIMHE «XUMMSI KOMIUIEKCHBIX
COGHHHGHHﬁ)) HCIIOJIB3YIOTCA PA3JIMYHBIC 06paSOBaTeHLHBI€ TEXHOJIOTHH.

1. Ungopmayuonno-passusarowue mexnonocuy, HAIPABICHHbIE Ha OBJIAJACHUE OOJBIIUM
3aracoM 3HaHUi, 3alIOMUHAHUE U CBOOOJHOE ONIEPUPOBAHUE UMH.

Hcnonb3yercst JEKUMOHHO-CEMHMHAPCKUI METOJl, CaMOCTOSITEIbHOE H3yYeHHE JIMTEpaTyphl,
MNPUMCHCHUC HOBBIX I/IH(bOpMaI_[I/IOHHBIX TEXHOJOT I JJIA CaMOCTOATCIABHOI'O IIOIIOJTHCHUA 3H3,HPII>1,
BKJIFOYasl CIOJIb30BAHNE TEXHUYECKUX U 3JIEKTPOHHBIX CPEJICTB UH(OPMAIIIH.

2. [esamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOA02UlU,  HalpaBICHHbIE  Ha
(dopMHpOBaHKE CHUCTEMBI MPO(PECCUOHANBHBIX MPAKTUUYECKUX YMEHUHN IpHU NMPOBEJCHUN HCCIIEI0BaHUMH,
O6€CH€‘~II/IBaIOIIII/IX BO3MOXHOCTh KQUE€CTBCHHO BBIIIOJIHATH HpO(i)eCCI/IOHaJII)HYIO JACATCIIbHOCTD.

Hcnonb3yeTcst aHaiau3, CpaBHEHUE METO/AOB IPOBEICHUSA (PU3UKO-XMMHMUYECKHX MCCIIEOBaHUM,
BI)I60p METOAa, B 3aBUCHUMOCTH OT 00BEKTA HUCCIICAOBAaHUs B KOHKpGTHOfI CUTyalluul U €TI0 IIPpaKTUUCCKasA
peanu3arus.

3. Pazsusarowue npobiemMHo-opueHmupo8anHvle mexHolo2uu, HarpaBlIeHHbIEe HAa (HOpMUpOBaHHE
U pa3BUTHE IPOOIEMHOIO MBIIIICHHSI, MBICIUTEIbHON aKTUBHOCTH, CIIOCOOHOCTU MPOOJIEMHO MBICIIUTB,
BUJCTH U (OPMYIIMPOBATH MPOOIIEMBI, BRIOMPATH CIIOCOOBI M CPEJCTBA ISl X PELICHHUS.

Hcnonb3yroTcss BUIbl MPOOJIEMHOrO0 OOYYEHHUs: OCBEIIEHHE OCHOBHBIX NpOOJIEeM XHUMHUH
KOMIIJICKCHBIX COGI[I/IHGHI/If/'I Ha JICKOUAX, y‘-I€6HI)I€ AUCKYCCHHM, KOJIJICKTUBHAA MBICIIMTCIbHAA
NeSITeNbHOCTh B TIpYNIax IpU BHIIOJIHEHUH JIOMALIHMX paboOT, pelleHHe 3agad MOBBIIIEHHON
cinoxHocTd. Ilpu STOM HcCHonb3yroTCs TMEpBblE TPU YPOBHS (M3 UETHIpEX) CJIOXKHOCTU U
CaMOCTOSITENILHOCTH: TMPOOJIEMHOE U3J0KEHHE Y4eOHOro MarepHuaja IpernojaBaresieM; CO3/laHue
npernojaBaTesieM NpoOJEeMHBIX CUTYyallUil, a 00yyaemMble BMECTE C HUM BKJIIOYAIOTCS B UX pa3pelIeHUE;
IpernojiaBaTeNb JMIIb CO3/1aeT NpPOOJEeMHYI0 CHUTyalMio, a paspemarT e€ oOyuyaemble B XOJie
CaMOCTOATENIBHON JESATENbHOCTH.

4. Jluunocmmno-opueHmuposanHvle mexnoaocuu ooyyeHus, 00ecTiednBaoIue B X0Je y4eOHOro
IpolLecca y4eT pa3iuyHbIX CIIOCOOHOCTEW 00yyaeMbIX, CO3/1aHNE HEOOXOAUMBIX YCIOBHUM AJIsi pa3BUTHUS
UX WHAWBUIYAJIBHBIX CIIOCOOHOCTEH, pa3BUTHE AaKTUBHOCTH JIMYHOCTH B Yy4eOHOM Hpoliecce.
JINYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJOTHMH OOYYEHHS PEATU3YIOTCS B pe3ylbTaTe WHIUBUAYATbHOIO
oOIIeHusl TpenojaBareiss W CTyAEHTa IpH claye KOJUIOKBUYMOB, IPH BBINOJHEHHWU JIOMAIIHUX
UHAUBUAYAJIbHBIX 33I[3HI/II71, Ha CKXCHCACIIbHBIX KOHCYJIbTallUAX.

Jns uenenarnpaBieHHOTO U 3G (EeKTUBHOrO (GOPMUPOBAHUS 3aIUIAHUPOBAHHBIX KOMIETEHIMH Yy
o0yyaromuxcs, BBIOpaHbl CIEIyIOLIe codeTaHus (JopM OpraHM3aluy yu4eOHOro mpolecca U METOJI0B
aKTUBU3AlMKA 00pa30BaTENIbHOM 1eATENbHOCTH, IIPE/ICTaBICHHbIE B TAOIUIIE:

Ne/m Tema Bug Kosinue | AKTHBHBIE HNuTepakTUBHBIC
3aHATHSA CTBO dopmbl dopmbI
qacoB

BBeneHue B XUMHIO [Ipaktuue | 2 poBepKa 11/3 CEeMHUHAp B

KOMILUIEKCHBIX CO€IMHEHHM CKOE JINaJIOTOBOM

KoopaunanmonHnas Teopus A. pexumMe,

Bepnepa.

OCHOBHBIE TIOHATHSI XUMHHU

KOMILJICKCHBIX COSTMHCHUH.

OcHOBHBbIE TUIIBI U [Ipaktuye | 2 poBepKa 1/3, CEMHHap B
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HOMEHKJIaTypa KOMIUIEKCHBIX CKOE TECTUPOBAHU JIMaJ10TOBOM
COCIMHEHUN e pexKHuMeE,
Knaccudukanus u npaBuia
HoMeHkJatypsl KC.
N3omeprs KOOpAVMHALIMOHHBIX IIpakTrue poBepKa 1/3, CeMHHAp B
COCIMHEHUN CKOE TECTUPOBAaHU JMAJIOTOBOM
e pexume,
[Ipupoa XMMHUYECKOM CBS3U B IIpakTrue poBepKa 1/3, CeMHHAp B
KC. Meton BaJIeHTHBIX CBSI3€H. | CKOE TECTUPOBAHU JINaJI0TOBOM
JIOHOpPHO-aKIENTOPHBIN e pexume,
Mexanu3m oopazoBanus KC.
OcHoBHble nonoxeHus reopun | [Ipaktuye poBepKa 1/3, CEMUHAap B
KPUCTAJJINYECKOTO MOJIS CKOE TECTUPOBAaHU JUaJIOTOBOM
e pexume,
OcHoBHble nonoxeHus reopun | [Ipaktuye poBepKa 1/3, CEMUHAp B
I10JIs1 JIUTaH/OB CKO€ TECTUPOBAaHU JUAJIOTOBOM
e pexume,
TepmoamHaMuKka npouecca [IpakTnue poBepKa 1/3, CEMHHAp B
KOMILJIEKCOOOpa30BaHus B CKOE TECTUPOBAaHU J1aJI0TOBOM
pactBopax KC e pexume,
B3anMHOe BIusiHHUE TUTaHI0B [IpakTnue IIpoBepKa 1/3, CEMHHAp B
Tpanc-snusiaue, otkpsitoe .M. | ckoe TECTUPOBAaHU JINajI0r0BOM
UYepnsieBbiM. L uc-Businue. e pexume,
KucnorHo-ocHoBHBIE cBOMicTBa | [IpakTue poBepKa 1/3, CEMHMHap B
KOMIUIEKCHBIX COETMHEHUI CKOE TECTUPOBAHU JINaJI0TOBOM
e pexume,
TpaHc-BIMsHME U KUCIOTHO- [IpakTnue poBepKa 1/3, CEMUHap B
ocHoBHLIE cBolicTBa KC CKO€ TECTUPOBAHU JTAAJIOTOBOM
e pexume,
OxucauTenpHo- [IpakTnue IpoBepKa 1/3, CEMHHap B
BOCCTAHOBUTEJIBHBIE CBOMCTBA CKOE TECTUPOBAHU JINajI0TOBOM
KC e pexume,
KOMILUIEKCHBIE COEAMHEHUS KaK
OKHCJIUTEIN U BOCCTAHOBUTEIH.
OxucnurensHo- [IpakTnue poBepKa 1/3, CEMHHAp B
BOCCTAaHOBUTENbHbBIE CKO€ TECTUPOBAaHU JIMaJIOTOBOM
MPEeBpPALICHUS] KOMITJIEKCHBIX e pexume,
COCIMHEHU I
Teopernueckne ocHOBBI cuHTe3a | [IpakThye MpoBepKa 1/3, CEMUHAap B
KOMIUIEKCHBIX COEIMHEHHUN CKO€ TECTUPOBAaHU JTMAJIOTOBOM
€ 3amura peKUME,

10
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pedepara.
Hcnonb3oBanue okucnurenbHo- | [lpaktuue | 2 poBepKa 1/3, CeMHHap B
BOCCTAHOBUTEJIBHBIX PEAKIUii CKOE TECTUPOBAHU JIMaJIOTOBOM
g cuaresa KC € 3amura pexKuMme,
pedepara.

1 [IpuMeHeHne KOMIUIEKCHBIX [Ipaktnye | 2 poBepKa 1/3, CEMHHap B
COEIMHEHUI B aHATTUTHYECKOI CKOe TECTUPOBAHU JTMAJIOTOBOM
XAMHH e 3amura pexume,

pedepara.

2 MertammokoMIUIeKCHBIN Katanu3 | [Ipaktuue | 2 poBepKa 1/3, CEeMHUHap B

CKOe TECTUPOBaHU JTUAJIOTOBOM
e 3amura pexume,
pedepara.

3 buoneoprannueckas Xumus u [Ipaktnye | 2 poBepKa 1/3, CEeMHHap B
MeIUIHA CKOe TECTUPOBaHU JTMAJIOTOBOM

e 3amura pexume,
pedepara.

7. YueOHO-MeTOAHYECKOe o0ecriedeHne CAMOCTOSITeIbHOI padoThI
CamocrosiTennpHas paboTa CTYICHTOB BKJIIOYAET BBHITIOJIHEHHE JOMAIIHUX 33JaHUN K KaKIOMY
MPAaKTUYECKOMY 3aHATHUIO. 3aJaHus COAEPKAT KaK MHCbMEHHBIE BONPOCHl M 3a/layd, TaK U YCTHYIO
HOHFOTOBKy 10 TGOpeTI/I‘IGCKI/IM BOHpOC&M. I[J'If[ IIOATOTOBKHN K 3aHATUAM CTYILCHTBI HOJ'IB?;YIOTCSI
yu4eOHMKaMU U y4eOHBIMHU MOCOOUSMU, YKa3aHHBIMU B CIIMCKE PEKOMEHIOBAHHOMN JTUTEpaTyphl, a TAKXKE
WHTEpHET-UCTOUYHUKAMU. [Ipu u3ydeHnn JaHHOW NUCHMIUIMHBI IPEIyCMOTpEHa 3ammTa pedepara. Bee
METOJIMYECKUE MaTepHallbl MPEACTABIEHBI B CUCTEME TUCTaHIIMOHHOTO 00y4yeHus COI'Y.

OueHOYHBIH JIMCT 3aIIMTHI pedepara

HaunmenoBanue BroIsiBJIeHHEBIE OTMeTKa
noKa3areJs HEAO0CTATKH U
3aMedYaHusA

I. KAYECTBO UCCJIEJJOBATEJILCKOU PABOTHI (PE®EPATA, TTPOEKTA)
1. CooTBeTCTBHE CONEPKaHUsS PaOOTHI 3aJaHHUIO

2. 'paMOTHOCTB M3JIOKEHHS U Ka4eCTBO 0OPMIICHHS paOOTHI
3. CaMOCTOSTeNbHOCTh BBIMOJIHEHHUs] paldoThI, TIIIyOHWHA
npopaboTKK MaTepuaia, UCIOIb30BAaHHE PEKOMEHIOBAHHON U
CIIPaBOYHOM JIMTEPATYPHI

4. O0G0CHOBAHHOCTh U JOKA3aTEILHOCTH BHIBOJOB

OO0mag oreHKa 3a BolmoiaHenue 1P

II. KAYECTBO JOKJIAJJA

1. CooTBeTCTBHE CONIEPIKAHUS TOKJIAA COJEPIKAHUIO PAaOOTHI
2. Beienenue 0CHOBHOM MBICITH pabOThI

3. KauecTBO n3noxeHus Marepuana

OO01mag oreHKa 3a JTOKJIal

III. OTBETHI HA JOIIOJIHUTEJIbHBIE BOITPOCHI ITO COJAEPXKAHMIO PABOThI
Bomnpoc 1
Bomnpoc 2
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Bompoc 3

O6ma${ OIICHKA 3a OTBCTHI HAa BOITPOCHI

NTOI'OBAS OLIEHKA 3A 3AIIUTY

IIpuMmepHast TemaTHKa pedepaToB

Bxnan pycCKHX y4eHBIX B KOOPAUHALMOHHYIO XUMMUIO.

KuneTnka 1 MeXaHU3M peakiuil KOMIUIEKCOOOpa30BaHHUS.

buonornueckas posib KOMIUIEKCHBIX COSMHEHUN IIIaTUHOBBIX METAJIOB.

bHroOKOMIUIEKCHI ¢ aHMOHAMU HEOPTaHUYECKUX KHUCIIOT.

buokommuiekcsl ¢ aMMHOKHMCIOTaMU U OenkaMu. TpaHCIOPT MOHOB METAJUIOB XEJIaTHBIMU U
MaKpOLUKINYECKUMUONOIUTaHIaMH.

Bbroxomriekcsl ¢ mophupruHamu. SIBICHHE IKCTPAKOOPIUHALINH.

TokcHYHOCTH METAIIOB: POJIb KOMILJIEKCOOOpa30BaHusl.

KomriuiekcHble coeqMHEHUs KaK aHATMTUYECKUE PEAreHThI.

KoMIuiekcHble coeIMHEHNs KaK KaTaau3aTopbl. MeTalI0KOMIIIIEKCHBIM KaTaaus.

. KoMmIutekcHple coeqMHEHNsT KaK OpraHU4eCKUEe KPaCUTEIN U HEOPraHUYECKUE TUTMEHTHI.
. KoMmuiekcHble COeIMHEHNS] B XUMUYECKOW TEXHOJIOTHH.

. [IppuMeHeHne KOMIUIEKCHBIX COEAMHEHUI B KA4ECTBE JIEKAPCTBEHHBIX IIPENAPaTOB.

. KpayH-3¢upbl 1 uX METaNIOKOMITIEKCHI.

. Kpunranipr.

. AMOUICHTaTHBIEJIUTaH bl B COBPEMEHHON XUMUM KOMIUIEKCHBIX COEAMHEHHH.

. KoHCTaHTBI yCTOMYMBOCTH KOMIIIEKCHBIX COCIMHEHUM U METOBI UX ONPEIACIICHMUS.

. Buzibl n30Mepuu KOMIIIIEKCHBIX COCIUHEHUN.

. OcHOBHBIE TUIIBI 1 HOMEHKJIATYpa KOMIIJIEKCHBIX COETUHEHUI.

. @usnueckue U GU3NKO-XUMHUECKUE METO/Ibl UCCIIEI0BAaHUS KOMIUIEKCHBIX COeIMHEHUH.
. CuHTE3 KOMITJIEKCHBIX COETUHEHUI.

. XMMHUYECKas CBA3b B KOOPIAUHALIMOHHBIX COCIUHEHUSX.

. KuciotTHo-ocHOBHBIE CBOMCTBA KOMIUIEKCHBIX COCIMHEHMSIX.

. OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA KOOPINHAIMOHHBIX COEIUHEHUAX.

. PaBHOBECHS B pacTBOpAaX KOMIUIEKCHBIX COCTMHEHUM.

. B3anMHoe BiMsHUE TMTaH0B BO BHYTPEHHEN cepe KOMITJIEKCHBIX COETUHEHUH.

8. OueHoYHBbIE cpeCTBA /sl TEKYLEro KOHTPOJIS YCIIeBaeMOCTH, PyOe:KHOI aTTecTaluu

n HpOMe)KyTO‘{HOﬁ aTTeCTAllMi IO UTOIr'aM OCBOCHUSA JUCHUIIJIUHDBI
OueHuBaHMe 0TBETA CTYJ€HTA HA IK3aMeHe (3a4eTe)

Xapakmepucmuka omeema bannvl

JlaH monHEINM, pa3BEpHYTHIA OTBET Ha IMOCTABIEHHBIN BOIIPOC, OKAa3aHA COBOKYITHOCTh
OCO3HAHHBIX 3HAHUH 00 OOBEKTE, MPOSABIAIONIAACA B CBOOOJHOM ONEPUPOBAHUU
MOHATUSMH, YMEHUHU BBIJECINTh CYHNIECTBEHHBIE M HECYIIECTBEHHBIE €r0 IPHU3HAKH,
NPUYMHHO-CJIEICTBEHHbIE CBs3U. 3HaHUE 00 OOBEKTe JAEMOHCTpUpyeTcss Ha (oHe
IIOHUMaHUs €ro B CUCTEME JaHHOW HAyKH W MEXIAUCLUIUIMHApHBIX cBsized. OTBeT
dopmynupyeTcsi B TEpPMHHAX HAYKH, H3JI0KEH JIUTEPAaTypHBIM S3BIKOM, JIOTHYEH,
JIOKa3aTeJIeH, AEMOHCTPUPYET aBTOPCKYIO MO3UIMIO CTYACHTA.

56-60

I[aH HOHHBIﬁ, pa3BepHYTLII>'I OTBET Ha MOCTaBJICHHBIN BOIIPOC, IMOKa3aHa COBOKYITHOCTb
OCO3HAHHBIX 3HAHUH 00 O6L€KTG, A0Ka3aTCJIbHO PACKPBITEI OCHOBHBLIC ITOJIOXKCHUA
TCMBI, B OTBCTC MMPOCIICIKNUBACTCA YCTKAA CTPYKTYpaA, JJOTHIYCCKad MOCJICA0BATCIILHOCTD,

51-55
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OTpaKaloliasi CYIIHOCTh PAaCKpbIBAEMBIX IOHATUH, TEOpUH, sBICHWNA. 3HaHUE 00
00BEKTE JEMOHCTPUpPYETCs Ha (OHE NMOHMMAHHUS €ro B CUCTEME JAHHOW HayKu U
MEXIUCUUIUIMHAPHBIX CBsA3ed. OTBET W3JI0KEH JMTEPATYpPHBIM SI3BIKOM B TEPMHHAX
Haykd. MoryTt ObITh JOMYIIEHbl HEOYETHl B ONpPENEIECHUH MOHATUH, UCTIPaBIECHHbIE
CTYJEHTOM CaMOCTOSITEJIBHO B IIPOLIECCE OTBETA.

Jlan mnojHbIA, pa3BEepHYTHIH OTBET HA IOCTABJICHHBIM BOMPOC, MOKAa3aHO yMEHHE
BBIJICJIUTh CYIIECTBEHHbIC M HECYIIECTBEHHbIE MPU3HAKH, MPUUYMHHO-CIEACTBEHHBIE
cBs3u. OTBET YETKO CTPYKTYPHPOBAH, JOTHYEH, HU3J0XKEH B TepMHUHAX HayKu. OJIHAKO
JIOMYIIEHbl HE3HAYUTEIbHBIC OMIMOKM WM HEJAO0YEThI, UCIPABICHHBIE CTYJIEHTOM C
MOMOUIBIO «HABOJSIIKX» BOIMPOCOB MPENo/iaBaTesl.

46-50

JlaH MOJHBIM, HO HEAOCTATOYHO IOCIEA0BATEIbHBIA OTBET HA MOCTABJIECHHBIA BONPOC,
HO IpU 3TOM TIIOKa3aHO YMEHHUE BBIJCIHUTH CYIIECTBEHHbIE M HECYILECTBEHHbBIE
MPU3HAKU U TPUYUHHO-CJICACTBEHHBIE CBsI3U. OTBET JIOTHUEH U U3JIOKEH B TEPMUHAX
Hayku. MoryT ObITh JomylieHbl 1-2 omuOKH B ONpPENEICHUU OCHOBHBIX MOHSTHIA,
KOTOPBIE CTYJICHT 3aTPYAHSAETCS UCITPABUTH CAMOCTOSTEIIBHO.

41-45

JlaH HeIOCTaTOYHO TIOJIHBIM M HENOCTAaTOYHO pPa3BEpHYTHIA OTBeT. Jloruka w
[OCJIEI0BATEIbHOCTh  M3JIOKEHUS MMEIOT HapyuieHus. JlomyiieHsl OIIMOKM B
pPacKpbITUM  TOHSATHHA, ynorpeOneHuun  TepMuHOB. CTyIeHT HE  CIIOCOOCH
CaMOCTOSITEJIBHO ~ BBIIECIUTh CYLICCTBEHHBIE W HECYILECTBEHHBbIC IPU3HAKU U
NPUYHHHO-CJIECTBEHHBIE CBs3H. CTYIEHT MOXXET KOHKPETH3MPOBaTh O0OOIICHHBIC
3HAaHUA, JO0Ka3aB Ha IPUMEPAX HUX OCHOBHBIC IIOJOXKEHUS TOJBKO C IOMOIIBIO
npenopaasatess. PeueBoe oopmiieHre TpedyeT NONpaBoK, KOPPEKIUH.

36-40

JlaH HeMONHBIM OTBET, JOTMKAa H T[OCIEJOBATEIbHOCTh M3JOXKEHHUS HMEIOT
CYyILIECTBEHHbIE HapyIIeHus. [lonyiieHbl rpyoblie OMNOKY IPH ONPENEIeHUH CYILIHOCTH
pacKpbIBa€MbIX TOHSTHUN, TEOPHA, SIBICHHH, BCIEACTBUE HEMOHUMAHHUS CTYACHTOM HX
CYIICCTBCHHBIX W HCECYHICCTBCHHLIX ITPU3HAKOB U cBs3eil. B orBete OTCYTCTBYIOT
BBIBOJIbI. YMEHHUE paCKpPBITh KOHKPETHBIE MPOSBICHUS OOOOIICHHBIX 3HAHWHA He
nokazaHo. PeueBoe odopmiieHne TpedyeT monpaBoK, KOPPEKIUH.

31-35

JlaH HemnojHbI OTBET, NPEACTaBIAIOIIMNA COOON pa3po3HEHHBIE 3HAHUS IO TeMe
BOIIpOCAa C  CYIIECTBEHHbIMM oOlIMOKaMu B  ompexaeneHusx. llpucyrcrByror
(parMeHTapHOCTh, HEJIOTMYHOCTh M3N0KeHHUs. CTyJeHT He OCO3HAeT CBSA3b JaHHOTO
NOHSTHSI, TEOPUHU, SIBJICHUS C JAPYTUMU OOBEKTaMU JTUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3allUsd M JOKa3aTeIbHOCTb W3JIOKEHUA. Peub HerpamorHas.
JlonoTHUTEBHBIE M YTOYHSIOLIME BOIIPOCHI IIPETIOIABATENS HE IPUBOJAT K KOPPEKIIUU
OTBETa CTYJEHTa HE TOJbKO Ha IIOCTABIECHHBIA BOIPOC, HO U Ha JIPYrue BOIPOCHI
JCHATIIINHBI.

1-30

He ITOJIYYCHBI OTBETEI 110 0a30BEIM BOIpocaM TUCHUIIIINHEIL.

0

PesynpTHpyromas orneHka omnpexensercs B cooTBerctBuM ¢ IlomoxeHuemM o OamiabHO-

PEUTHHIOBOM CUCTEME OLIEHKH 3HAHUM CTYJIEHTOB.
Bonpocel ona nposedenus pyoerxcrnozo KOHmpoaa 3HaHUIL:
Hcropust oTKpBITHS KOOPAUHALIMOHHBIX COEIUHEHUN.

Kiaccuueckue Teopuu oOpa3oBaHUsI KOMIIJIEKCHBIX COSIUHEHUH.
OcHOBHbBIE MOJIOKEHUSI KOOPAMHALMOHHOM Teopuu A. BepHepa.

agkrwpnE

Jluranapl (MOHO- U MOJIUICHTATHBIC).

CTpyKTypa KOOpAUHAIIMOHHBIX COeTUHEHUH (KOMILIIEKCO0Opa3oBaTeib, KOOPAUHAIIMOHHOE YHCIIO).

13



CHUCTEMA MEHEJUKMEHTA KAUYECTBA
Ynpasnenue 10KyMEHTHPOBaHHON nHbopManmei 7.5.3

MumucTepeTBO Kownrekcr opraunsarmmuu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

HayKH U BBICIIEro oopasoBanusi PO
OI'BOY BO «COI'Y»

Crpanuna 14 u3 22

Bnanener npouecca 7.5.3: Oraen 1oKyMeHT0000pOTa
Bun nokymenra: IlomoxeHune o IesTenbHOCTH

IMonoxxenue o pazpadorke U peanusauu OITOIT COI'Y
Knaccuukanus KOMITJIEKCHBIX COSAMHEHUH B 3aBUCUMOCTH OT 3apsijia BHYTPEHHEN Cephl.
Knaccugukaius KOMIIJIEKCHBIX COEAMHEHUM B 3aBUCUMOCTH OT IPUPO]Ibl JTUTaH]IOB.
[{ukarueckne KOMIUIEKCHbIE COEAMHEHMUS.
[onusiiepHbIe KOMIUIEKCHBIE COSAMHEHUSI.
10. HomeHkaTypa KOMIUIEKCHBIX coequHeHui. [IpaBuia cocTaBieHns Ha3BaHUM pa3HbIX TUIIOB
KOMILIEKCHBIX COCTUHEHUH.
11. M3omMepust KOMIUIEKCHBIX COEIMHEHHM:
—  TreoMeTpuYecKas U30Mepus;
—  LIMC-, TPAHC-U30MEPHUS;
—  KOOPJMHALMOHHAs U30MEpUs;
—  KOOpPJIMHALIMOHHAs MOJIUMEPHUS;
—  HMOHM3AlMOHHAs U30MEpUS;
—  ryjpaTHas U30Mepus;
—  CBsI3eBas U30MEpUs;
—  ONTHYECKas H30MEpPHSI.
12. ITpupoga XMMUYECKOH CBSI3U B KOMILJIEKCHBIX COCIMHEHUSX.
13. DnexTpocTaTHUECKUE MPEICTABICHHUSL.
14. Meron BaneHTHbIX cBsi3eil. CyIIHOCTh JOHOPHO-AKIENTOPHOIO MEXaHW3Ma 00pa30BaHus
KOOPAMHAIIMOHHON CBSI3U.
15. Tumbl rubpuan3auy aTOMHBIX OpOuTasei npu 00pa3oBaHUM KOMIUIEKCHBIX COSAMHEHUHN 1
reoMeTpruecKas KOHQUrypalus KOMIIJIEKCOB.
16. n- JlaTuBHast CBSA3b U ee BIUsSHHUE Ha () (HEKTUBHBIN 3apsi]l IIEHTPAIHHOTO HOHA.
17. Teopus KpUCTAITMYECKOTO MOJIS.
18. Cxemsl paciieruieHus d-opOuTaieit MeTaia B OKTadApPUIECKOM, TETPadIPHUSCKOM U KBaJIPATHOM
MOJISIX JINTaHJIOB.
19. [TapameTp pacIIeIUICHUS U €ro SKCIIEPUMEHTAILHOE OTIPEICIICHUE.
20. CieKTpOXMMHUYECKHH PsiJl JIUTaH/I0B.
21. BBICOKOCTIMHOBBIE 1 HU3KOCITHHOBAE KOMILIEKCHI.
22. O0bsacHEeHNE OKPACKH KOMITJIEKCHBIX COETUHEHUH 110 TEOPUN KPUCTAIIIMYECKOTO TOJISL.
23. Teopus mosist muranoB. OCHOBHBIE TIOJIOKEHUS METOJIa MOJICKYJISIPHBIX OpOUTATICH.
24. B3anMHOe BIUSIHHE JIUTaHJI0B. SIBICHHE TPaHC-BIUSHUS.
25. P muraHoB, pacioI0KEeHHBIX 110 UX TPAHC-BIHSHHUIO.
26. OCHOBHBIE TEOPETUYECKHE IPEJCTABICHNUS O MEXaHU3ME TPAHC-BIUSHMSL.
27. D dexT uuc-prusiHUSL.
28. [loBenieHNe KOMIUIEKCHBIX COeIMHEHMH B pacTBope. [lepBuyHas u BTOpUYHAs JUCCOIMALINY.
CrynenuaTsie U 00IIMe KOHCTAaHThl HECTOMKOCTH.
29. [lonoxeHue JIEMEHTOB B IEPHOAMUYECKON CHCTEME U UX CIOCOOHOCTh K KOMIUIEKCOOOPa30BaHHIO.
30. XKecTkue u MATKHE KACIOTH 1 OCHOBAHHSIL.
31. XenatHblit 2P PexT.
32. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX COCTUHEHUH.
33. YcioBus, onpeaessomue HalpaBieHne peaklinii B pacTBOPaX KOMIUIEKCHBIX COEAMHEHHH.
34. TepMmommHaMHYeCKasi yCTOMYNBOCTh KOMILIEKCOB U TPAHC-BIUSHHE.
35. OKHUCAUTENBHO-BOCCTAHOBUTEIbHBIE CBOICTBA KOMIIEKCHBIX COETMHEHUH.
36. YpaBHenue HepHcTa TSt OKUCITUTENTFHO-BOCCTAHOBUTEIIEHOTO AJIEKTPO/A.
37. YcioBue caMOIIPOU3BOJIBHOTO MTPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENILHON PEAKIIUH.
38. KoHcraHTa paBHOBECHS OKHACITHTEIBEHO-BOCCTAHOBHTEIHHON PEAKIIHH.
39. BaustHre npUpobl JIMTAH0B HA OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA.
40. Buzbl OKUCITUTENTFHO-BOCCTAHOBUTENBHBIX MPEBPAIIEHUIN KOMIUIEKCHBIX COSAMHEHUM.

6
7.
8.
9.
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41. Peakuuy OKUCIUTENHHOTO MPUCOSTNHEHUS.
42. KruciaoTHO-OCHOBHbBIE CBOMCTBA KOMIUIEKCHBIX COSAMHEHMIA.
43. AKBO-TUIPOKCONPEBPAICHUS. AMUO-PEAKIUH.
44. ®akTopsl, OT KOTOPBIX 3aBUCAT KUCIOTHBIE CBOMCTBA KOMIUIEKCA: CTENIEHb OKUCIICHUS
KOMILIEKCO00pa3oBares, 3aps] BHyTpeHHeH cephl, KUCIOTHBIE CBONCTBA B HEKOOPAUHUPOBAHHOM
COCTOSIHUH, COCTaB BHYTpEHHEH chepbl.
45. TpaHc-BIUSHHUE U KUCIOTHO-OCHOBHBIE CBOMCTBA. CBSI3b MEXK/1y aKBATAI[MOHHBIMU U
MIPOTOJINTUYECKUMH PAaBHOBECUSIMMU.
46. TeopeTuyeckrue OCHOBBI CHHTE3a KOMIUIEKCHBIX CO€AMHEHUH.
47. TepMOIMHAMHYECKUI U KHHETHUYECKUH (DAKTOPBI, ONIpeIeNIoNie HalpaBIeHne peakuit
3aMeIleHHUS.
48. Poib pacTBOPUMOCTH KOMIIOHEHTOB PEAKIIMU, CHHTE3 B HEBOJHBIX cpenax. Biusaue pH cpenpl.
49. Mcnonb30BaHUE OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMH ISl CHHTE3a KOMIUIEKCHBIX
COCIMHEHUM.
50. BuemnechepHbie 1 BHYTPUCHEPHBICOKHCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIUU.
51. OKuCIUTEIHLHO-BOCCTAHOBUTENIBHBIE PEAKLIUY TPUCOEINHEHUS.
52. Tepmuueckue MpeBpalieHUus] KOMIUIEKCHBIX COSIMHEHUH.
53. [IpuMeHeHne KOMIUIEKCHBIX COCIMHEHUN B aHATMTHYCCKONH XHUMHUHU.
54. MeTalIoKOMIUIEKCHBIN KaTallu3, peakiuu TOMOTEHHOTO KaTalu3a ¢ y4acTheM KOMILIEKCOB.
55. buoneopranuueckasi XuMusi 1 MEIMLIMHA.
56. IlonsaTre 0 GMOKOOPAUHAIIMOHHON XUMUHN. BHOKOMITIEKCH 1 OMOKIIACTEPHI.
57. ®otorpaduueckas XUMUs, KPACUTEIIH U TUTMEHTBI.
58. Xumuueckasi TEXHOJIOT s, THAPOMETAIITYPrUs U JIp. 00JIaCTH MPUMEHEHHS KOMIUIEKCHBIX
COECIMHEHUM.

IIpumepHbIe BONPOCHI M YIPAKHEHUA 1JIsl IPAKTHYECKUX 3aHATHI

1. IlpuBeaute mnpumep B3aUMHOIO BIMSHHS aTOMOB B MOJIEKYJE€ Ha MpUMEpPe KOMILIEKCHBIX
COCIMHEHUM.

2. Yro takoe TtpaHC-3GdexT? Bo3MOXKEH 1M OH I OKTadJAPUYECKOTO M TETPadAPUIECKOTO
KOOPJAWHALIMOHHOTO HOHA?

3. Kakwue 6nonornyeckne nporeccsl UAYT ¢ y4acTHEM KOMIUIEKCHBIX COSAMHEHM ?

4. OOpa3oBaHME KakuUX THUIIOB KOMIUIEKCOB COIPOBOKAAETCA LUKIM3anued Mojekyasl? OT dero
3aBUCHUT MIPOYHOCTH 1MKJa? Kakue mukisl siBisitores Hanbosee npounsiMu? [IpaBunio Uyraesa.

Kakue Tumbl rubpuinzainuy XxapakTepHbl Ui HoHA TUTaHa (+4) B KOMIUIEKCHBIX COSAMHEHUSX ?
Kaxue tunsl rubpuan3anuu XxapakTepHbI 1715 HOHA kesie3a (+3) B KOMIUIEKCHBIX COSIMHEHUSIX ?

YeM 00ycCII0BIICHBI TapaMarHUTHBIE CBOMCTBA KOMIUIEKCOB. Koria koMIieke JuaMarHuTeH?

Ha yeM ocHOBaHO puMeHEHHE KOMITJIEKCOB B KAUECTBE aHATUTUYECKUX PEareHTOB?

. Kakue cBoiicTBa ananmm3upyemMoro oOBEKTa MOXHO MOAM(PHUIMPOBATH TMOCPEIACTBOM peaKIUU
o0pa3oBaHMs KOMILIEKca?

10. KakoBbl mpeumyllecTBa NPUMEHEHUS pEaKUUil KOMIUIEKCOOOPa30BaHHMS B MeETAJUTyprHUecKOM
MIPOMBILLIIEHHOCTH?

11. IlpuBeaure  mpUMEpPHl  MEXaHW3MOB  JIEMCTBUS  HMOHOOOMEHHBIX  CMOJI,  COJEpIKalluX
KOMIUIEKCOOOpa3oBaHNE B KAUeCTBE ATara OYUCTKH.

12. Yo Takoe katanuzatopsl Llurnepa-Hatra?

13. Kaxkwue meramisl 00pa3yroT karanuzatopsl Lurnepa-Harra?

14. TlpuBeaurte MexaHU3M JeiicTBUs KaTanu3aropa Lurnepa-Harra?

15. KakoB MexaHM3M KaTaiu3a Ipolecca THAPUPOBAHMS HENPEEIbHBIX YIJIEBOAOPOAOB C Y4aCTHEM
KapOOHMIIbHBIX KOMIUIEKCOB METAJIIIOB?

©wWooN U
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16. IlpuBeaure MeXaHU3M IMKJIWYECKOH M JIMHEHHOM monuMepu3anuu anetwieHa. Kakoil komruiekce
KaTaJu3upyeT 3Ty peakuuo?
17. B 4em cocrout mexanusMm peakuun Opunens-Kpadrca?
18. IlpuBeaurte mpuMepsl MOJYNPOBOAHUKOB Ha OCHOBE KOMILICKCHBIX coeauHeHuil. K xakum tumam
KOMIUIEKCOB OHU MpUHAJIeKaT?
19. IIpuBenuTe NpUMEPHI CTPYKTYP XEJIATO-MOTUMEPOB.
20. Ha3zoBute Bce pasnenbl IMPOMBINUICHHOCTH, /i€ Haubojee 4acTo MNPUMEHSIOTCS KOMIUJIEKCHBIC
COEIMHEHUS.
21. Kakue KpUTEepUHU MO3BOJSIOT HAWTH HAOOP BO3MOXKHBIX KOOPAMHALIMOHHBIX YHUCEN AJI1 JAAHHOTO
KaTHOHA.
22. Kak HaliT HauboJee XapakTepHOe KOOPAUHALMOHHOE YHCIIO0 U3 BCEX BO3MOXKHBIX.
23. UTo Takoe KPUTUYECKOE OTHOIICHHUE PAJIHYCOB.
24. Buap! nonspusanuu. [lonspuzaius B KOMIUIEKCaXx.
25. Kak ¢ mo3uiuii moyisipu3aiiiOHHbIX MIPEJACTABICHUH TPaKTyeTcs TpaHc-3(deKT.
26. [IpuBenuTe mpuMepbl OOpallleHUs] YCTOMYMBOCTH KOMILUIEKCOB OJHOTO M Toro xe tuma. C dem
CBSI3aHO TAaKOE sIBJIEHUE?
27. HazoBuTe JaHHBIE KOMIUIEKCHBIE COCAMHEHMS, YKOKUTE KOMILIEKCOOOpa3oBaTeab U JIMTAH[bI,
KOOPAMHAIIMOHHOE YHCIIO M 3aps] KOMILIEKCOOOpa3oBaTelis, BHEIIHIOW W BHYTpeHHIOW chepsl. Kak
MPOTEKAET MPOLIECC AUCCOIMAIMHN ITUX KOMIUIEKCHBIX COeIMHEHUI B pacTBope? HanumunTe BoipakeHHE
JUTSL OOIIEN KOHCTAHTBI HECTOMKOCTH KOMILIEKCHOIO MOHA.
K [AuBr4], [Cr(NHz)4(H20)2] Brs, Ba[Cu(CN)s (SCN)], Cuz[Fe(CN)e],
K[Pt(NHz3)Cls], H[Co(CN)4(H20)2], [Cd(NHs3)s] (OH)2, Nas[Co(NO2)e].
28. CoctaBbTe (POPMYIIBI CIETYIOMNUX COSAMHEHMIA:
rekcaranodeppar (1) xanus,

cynbdar quxnoporerpaammuaxpoma (111),

HUTPAT AUHUTPOXJIOpOTpHaMMHHILIATHHEI (1V),
rekcaxsopoponat (111) ammonus,

xyopu] xjopoanammuHakBanamamus (1),
TeTpaHuTpouaMMuHKkoo6anbTat (1) kamus,
JTMHATPOAMAMMHUHIUIATHHA,
TpUOPOMOTPHUAMMHUHKOOAIIBT,
rekcaruapokcoctuouar (V) Harpus.

28. 13 kakux couneit MoxxHo mony4dnuth K3[Fe(CN)e]? Hamumure ypaBHeHHE peaKiluu.

29. U3BecTHO, uTO U3 pacTBopa KomruiekcHoi conmu CoCls « 6NH3 HUTpat cepeOpa ocaxkaaeT Bech XJIop,
a n3 pactBopa CoClsz ¢ 5NH3 Tompko 2/3 xmopa. Mcxons w3 3TOro, HamWIIUTE KOOPAMHAIIMOHHBIC
(bopMyIIBI 000MX COSTMHEHUH U YpaBHEHHUS X TUCCOLUAIINH.

30. Kakoe OCHOBaHUE ABIISETCS Oonee CHJIbHBIM: Cu(OH)2 WJIMKOMIUIEKCHOE
[Cu(NHz3)4](OH).? ITouemy?

31. Hamucats B MOJIEKYJIsIpHOW M MOHHOW (opme ypaBHeHue peakimu Mexay Cu(NOz), u KsFe(CN)s],
npoTekaroiei ¢ oopaszoBanuem ocanka Cuz[Fe(CN)g].

32. [Nonmp3ysich TaONMUIECH KOHCTAaHT HECTOWKOCTH, PACIIONIOKUTH B MOPSIKE TTOBBIIMICHHS YCTOHUYNBOCTH
cnenyrorme nonsl:[CAd(NH3)4]?*, [Cu(CN)4]*, [Ag(NHs)2]*,[Hgla]*.

33.Ilpu poGamennn HNO3 wimm KCN wnm merammuueckoro 1mHka B pactBop [Ag(NHz)2]Cl
komiuiekcHbii uoH [Ag(NHs)2]" paspymaercst u obpasyercss HOBbIM KOMIUIEKCHBINH HOH. Hammcatsb
YpaBHEHUSI COOTBETCTBYIOIIMX PEAKIIMU B MOJICKYJSIPHOW U HOHHOW (popMe U OOBSICHUTH MPUYUHY UX
POTEKAHMS.

34. JlaTh aHATN3 XUMHYECKOH CBS3HM MEKIY IEHTPAILHBIM aTOMOM U JIMT@H/IaMH B KOMITJIEKCHBIX HOHAX
[Cu(NH3)4]?*,[Hgls]*, [Ag(CN).]". KakoB xapakTep rubpumu3anuy opouTaneii HeHTpaabHOro aroma?
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35. O6wsacHuUTE, Touemy HoH [COFs]® mapamarnuten, a mon [Co(CN)e]®" muamaruures.
36. O0BscHUTD, TOUeMy coenuHeHus 300Ta (I) He okpaiiensl, a coequnenus 3o0y0Ta (III) — okparreHsl.
37. Von [NiCls]> mapamarauren, a mon [Ni(CN)s]*" muamarauteH. OnpeaeanTs THI THOPHIAN3AIUHI
AO nona Ni?* 1 IpoCTpaHCTBEHHYIO CTPYKTYPY KaKI0TO KOMILIEKCHOTO HOHA.
38. Mon [Fe(CN)s]* nauamarauTeH. Omnpenenuth THH ruopummamun AO  wona Fe?™ wu
MIPOCTPAHCTBEHHYIO CTPYKTYPY KOMILJICKCHOTO HOHA.
39. Kak mpoMCXOAMT paclielUIeHHe SHEPreTHUSCKUX ypoBHeW d-opOuTaineil mox aeicTBHEM
AJIEKTPOCTATUYECCKOTO TIOJIS JIMTAHI0B B KOMIUIEKCHBIX coenuHeHusx Ko[NiCls] u

K3[Cr(SCN)e]?
40. Vcnonp3ysl SBJICHUE TPAHC-BIMSHUS B KOMIUIGKCHBIX coenuHeHusx riatuabl (1) , Hamummte
ypaBHEHHE peakiuu, mo kotopoit ucxons u3 Ko[PtCls] moxuo momyunts 1wc-[Pt(NH3)2Cly].
41. Vcnonb3ys sBJIEHWE TPAHC-BIMSHUSUIMIAHJIOB B KOMIUJIEKCHBIX coequHEeHMsIX IuiatuHbl(1l),
COCTaBbTEC YPaBHEHHS PEaKIHid, C MOMOIIbI0 KOTOPHIX MOXxHO monyuuth Tpanc- K[Pt(NHs)(CN)Cl;]
"
uc-[Pt(H20).Cl2], ecnu mcxoaHBIM BemiecTBOM sBisieTcaTeTpaxioporaaruaat(ll) kamms.
42. CocTaBbTe ypaBHEHHUsS NPOTOJUTHYSCKUX PEAKIUH B BOJHOM PACTBOPE ISl KOMILIEKCOB,
TIPOSIBIISIONMX KHCT0THEIE cBoiicTBa [Cr(H20)sCl]?*, ocnosmble cBoiictBa [CrPy2(H20);s0H]?" n
cpoiictBa ampoaurtos [Zn(H20)s0H]".
43. 3akOoHYNTE YpaBHEHUS peakiui, mogdepute ko3 OUIINEHTHI:
Naz[Sn(OH)4] + BiCls+ NaOH—;
[Cu(NH3)4](OH)2+ CO —.

IIpuMepHbIe THIIBI 32124

1. Beruucnuth Maccy cepebpa, oOpasyrouierocst npu aeicTBuM M30bITKa IuHKa Ha 300 mi1 pacTBOpa
xjaopuaa nuammuHcepeopa (1) ¢ konnenTparmeit 0,2 Mob/1I.

2. Bpruucnute o6vem 0,1 M pactBopa THOCydb(ara HaTpus — NaxS:03 , HeoOXomumblid s
pacTBOpeHUs

3. 3,76 r 6pomuaa cepedpa.

4. Beruucnauth Maccy cyibgara rekcaammuaHukens (II), koroperilt obpasyeTcs npu aeiicTBUM H30bITKa
pactBopa ammuaka Ha 500 mi pactBopa cynbdara Hukens (II) ¢ konuentpanueit 0,08 Mob/1.

5. Breruucnute maccy 30 % pactBopa ruapokcuaa Kanus, Heooxoaumoro st go6asienust k 500 m 0,2
H. pacTBOpa cyibdara IHKa 11 o0pa3oBaHus Terparuapokconunkara(ll) kamms.

6. Bpramcmute 00mem0,1 H. pactBopa AgNOs, HeoOxomumoro it ocaxaeHuss woHoB Cl° u3
[Cr(H20)sCI]Cl2, conepxarierocs B 25 mi 0,1 M pactBopa ero.

7. Hns ocakIeHWs XJIOPUA-WOHOB, COCTABISIONIMX BHENIHIOI c(epy KOMIUIEKCHOTO COEIMHEHUS
cocTaBa

CrCls - 5H20, u3 100 mi 0,02M ero pactBopa, norpedoBaiocs 20 mi 0,2M pacteopa AgNOs. TTo
pe3yJbTaTaM 3TOTrO OIbITa COCTaBbTE KOOPAMHAIIMOHHYIO (POPMYITY UCXOIHOTO COECAMHEHUSI.

8. VYcranosure, Bemaner mu npu 25°C ocamok, ecny cMmemaTh paBHble 06beMbl 0,005M pacTBopa
xkomrutekca [Ag(NHz)2]*, comepskaiiero ogHOMMEHHBIA JHMraHa ¢ KoHieHTtpamuei 0,052 Mo/, 1
0,25M pactBopa Cl -mona. O6mas koHcTaHTa obpasosanus [Ag(NHs)2]" paHa 1,6-107; [TPAgcl =
1,8:10°1°.

9. Bsmunciure AG nponecca [Ni(CN)4]* < Ni?* + 4CN-, ecrm Ky = 1,0-1022 ipu 298K.

10. KoncranTa Hecroiikoctr noHa [Zn(OH)4]>nipu 25°C pasna 7,08 1078, Beranciure AG® mponecca
[Zn(OH)4]* <> Zn?" + 40H 1 moKaXWTe, KaKas PEaKIHs MOXKET MPOTEKAaTh CAMOMPOU3BOIBHO B
pacTBope, co/ieprKalleM 3T HOHBI.

11. Usmenenue saeprun ['u66ca aius npouecca  [Cu(CN)2] < Cu® + 2CNmpu 298 K pasno

137,0 x/[x/mMonb. Bpruncinure KOHCTaHTY HECTOHKOCTH 3TOTO KOMIUIEKCHOTO HOHA.
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12. PaccumuTaiiTe KOHCTAaHTY PaBHOBECHS PEAKIIH
[Co(NH3)e]** + 6CN™ + 6 H20 «> [Co(CN)s]* + 6 NH3z-H20mo 3HaueHHAM 0OmMIX KOHCTAHT
o6pazosanus komruaekcos (Bs([CO(NH3)s]**) =1,6-10%°, Bs([Co(CN)e]*) = 1,0-10%*) myxaskute
MPEUMYIIECTBEHHOE HaIpaBJICHUE MPOTEKAHUS PEAKIUU.
13. MoryT Jin caMOnIpOU3BOJIBHO MPOTEKATh cleayroiuye peakuuu?llogTBepauTh pacueTaMu:
a) Kz[PdCle] + K2[PtCls] —K2[PdCl4] + K2[PtCle];

0) Ko[PdBr4] + K;[PtBrs] —K>[PdBre] + K2[PtBr4].
14. PaccunTaiiTe KOHCTAHTBI PABHOBECHS CJICIYIOLIUX PEaKIUii:
a) [Ru(NHs)e]?* + [IrBre]>— [Ru(NHa)s]** + [IrBrs]*;

0) Ka[Fe(CN)s] + Kz[IrCls] — Ks[Fe(CN)e] + Ks[IrClg].

BOl'[pOCbI K 3a49€Ty

1. HcTopust OTKpBITHS KOOPIAMHALIMOHHBIX COETUHEHUII.

2. Knaccudeckue Teopun 0o0pa3oBaHUsI KOMIUIEKCHBIX CO€AMHEHUH.

3. OcHOBHBIE MOJIOXKEHUST KOOPAMHALIMOHHOM Teopuu A. BepHepa.

4. CTpyKTypa KOMIUIEKCHBIX COEAMHEHHUH (KOMILJIeKCO00pa30BaTellb, KOOPIUHALMOHHOE YHCIIO).
o. Jluranapl (MOHO- ¥ TIOJIUACHTATHBIE).

6. Knaccugukanus KOMIIJIEKCHBIX COSIMHEHUH B 3aBUCUMOCTH OT 3apsijia BHYTpEHHEN Cephl.
7. Knaccugukanus KOMIIJIEKCHBIX COEAMHEHUH B 3aBUCUMOCTH OT IPUPOJIbI JIUTaH]IOB.

8. [{uknnyeckue KOMILIEKCHBIE COEIMHEHUSI.

9. [TonusiiepHble KOMIUIEKCHBIE COEMHEHUS.

10. HomeHnkitatypa KOMIUIEKCHBIX coequHeHui. [IpaBuna coctaBieHns Ha3BaHUN Pa3HBIX THIIOB
KOOPJAWHAIIMOHHBIX COCUHEHUIA.

11. N3omeprst KOMIUIEKCHBIX COEAMHEHUN:

- reOMEeTpHUYECKas N30MEPHS;

- LUC-, TPAHC-U30MEPHS;

- KOOpJMHAIIMOHHAs U30MEpUs;

- KOOpJMHAIIMOHHAS TOJIMMEPUS;

- MOHM3AIMOHHAs U30Mepus;

- ruipaTHasi U30Mepus;

- CBsI3€Basi H30MEPUS;

- ONTHYECKASI U30MEPHUS.

12.  Tlpupoja XUMHUECKON CBSA3U B KOMIUIEKCHBIX COCTUHEHUSX.

13.  DmekTpocTaTuveckue MpeICTaBICHUs.

14.  Metox BaneHTHBIX cBs3eil. CyIIHOCTh JOHOPHO-AKIENITOPHOTO MEXaHH3Ma 00pa3oBaHus
KOMIUIEKCHBIX CBSI3U.

15. Tumnel rubpuIu3ay aTOMHBIX OpOUTalel mpu 00pa30BaHUM KOMIUIEKCHBIX COSAMHEHUH 1
reoMeTpuyeckas KoH(QUrypamusi KOMIJIEKCOB.

16.  =m- [laTuBHAas CBsI3b U €€ BIMsHUE HA 23(QPEKTUBHBIHN 3apsa LEHTPAIBHOTO HOHA.

17. Teopus KpUCTAIIIMYECKOTO TOJIA.

18. Cxewmbl pacuierieHus d-opOuTaneii MeTaiia B OKTadApPHYECKOM, TETPAdAPHIECKOM U
KBaJIpaTHOM MOJISIX JIMTaHJIOB.

19.  Ilapamerp pacuienjeHus U ero YKCIepUMEHTAIbHOE ONpeieIeHHUE.

20. CrieKTpOXUMHUYECKUH pAJl JINTaH/I0B.

21.  BBICOKOCIMHOBBIE U HU3KOCIIMHOBAE KOMILJIEKCHI.

22. OOBsicHEHNE OKPACKH KOMIUIEKCHBIX COSTMHEHHH 110 TEOPUH KPUCTAITMIECKOTO TIOJIS.

23. Teopus nosst murangoB. OCHOBHBIE MOJIOKEHHSI METO[a MOJIEKYJISIPHBIXOpOHUTAICH.
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24, B3anMHoe BnusiHue TUTaHi0B. SIBICHUE TPAHC-BIUSHHUSL.
25. Psg nuranaoB, pacnosioKEHHbBIX IO UX TPAHC-BIUSHHUIO.
26. OCHOBHBIE TEOPETHYECKHUE MPEACTABICHUSI O MEXAHU3ME TPAHC-BIUSHUSA.
27. D¢ dexT nuc-BausHUA.
28. [ToBeneHne KOMIUIEKCHBIX COEIMHEHUH B pacTBope. [lepBruyHas U BTOpUYHAS AUCCOIMALINH.
CryneHuaTbie U OOIIMEe KOHCTAaHTHI HECTOWKOCTH.
29. [TonosxeHre 31eMEHTOB B IEPUOINYECKON CUCTEME U UX CIIOCOOHOCTh K
KOMIUIEKCOOOpa30BaHUIO.
30. KecTkue u MITKHe KHCIOTEI 1 OCHOBaHUS.
31.  XenartHblii 3G exT.
32. PaBHOBecHs B pacTBOpax KOMILJIEKCHBIX COCTUHEHUH.
33. VYcnoBusi, onpeensione HarpaBieHHe peakiuii B pacCTBOpax KOMILJIEKCHBIX COCTMHEHHI.
34, TepMmoauHaMuueckasi yCTOMYMBOCTh KOMILJIEKCOB U TPaHC-BIUSHUE.
35. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBLIC CBOMCTBA KOMIIJIEKCHBIX COCIUHCHHI.
36. VYpaBHenue HepHcTa AJ1s1 OKUCIUTEIBHO-BOCCTAHOBUTEIILHOTO 3JIEKTPOIA.
37. VYcnoBue caMonpou3BOJIBHOTO MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIIUHU.
38. Koncranta paBHOBECHSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOM PEAKIIUH.
39. Brustnue npupoabl TUranioB Ha OKMCIUTEIbHO-BOCCTAHOBUTEIBLHBIE CBOMCTRA.
40. Bupl OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX MPEBPAIICHUH KOMIIJIEKCHBIX COSTMHEHUH.
4]. Peakumu oKHCIUTEIBHOTO TPUCOEAUHEHHS.
42, KucaoTHO-0OCHOBHBIE CBOMCTBA KOMIUICKCHBIX COCITMHEHUM.
43, AKBO-TUIPOKCOTIPEBpAIIEHUS. AMUI0-PEAKITUH.
44, @akTOpbl, OT KOTOPBIX 3aBUCAT KUCIOTHBIE CBOMCTBA KOMILIEKCA: CTENEHb OKUCICHUS

KOMILIEKCO00pa3oBatesl, 3apsi] BHyTpeHHEN cepbl, KUCIOTHBIE CBOIICTBA B HEKOOPIMHUPOBAHHOM
COCTOSIHUH, COCTaB BHYTpEHHEH chepbl.

45. TpaHc-BnMsIHME U KUCIOTHO-OCHOBHBIE CBOMCTBA. CBSI3b MEXK/1y aKBAaTaIl[MOHHBIMU U
MIPOTOJINTUYECKUMH PABHOBECUSIMM.
46. TeopeTnueckre OCHOBbI CUHTE3a KOMITJIEKCHBIX COETUHEHHH.
47. TepmoauHaMuueckuit 1 KUHETHYECKUH (aKTOpPbI, ONpeAessIoIIre HallpaBlieHHe peakini
3aMeleHUS.
48.  Ponb pacTBOPMMOCTH KOMIIOHEHTOB pEakIiM, CHHTE3 B HEBOJHBIX cpenax. Biusuue pH cpensl.
49.  Hcmonb30BaHUE OKUCIUTENFHO-BOCCTAHOBUTEILHBIX PEAKIUH TSI CHHTE3a KOMIUIEKCHBIX
COCIMHEHMUIA.
50. BuemnecdepHbie 1 BHYTpUC()EPHBIEOKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
51. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY IPUCOEIMHEHMUS.
52. Tepmuueckue npeBpaleHns] KOMIUIEKCHBIX COEIMHEHUM.
53.  IlpumeHeHUE KOMIUIEKCHBIX COEAMHEHUH B aHAIMTHUECKOW XMMUHU.
54.  MeTannoKoMIIEKCHBIN KaTalu3, peakiiii TOMOT€HHOI0 KaTain3a ¢ y4acTHEM KOMILIEKCOB.
55.  buoHeopranumyeckas XUMHUS U MEAMILIMHA.
56. [TonsTe 0 OMOKOOPAMHAIIMOHHON XUMHUH. BHOKOMIIIIEKCHI 1 OMOKIIaCTePHI.
S57. dotorpaduueckas XUMUs, KPAaCUTEIN U TUTMEHTHI.
58.  Xwumuyeckas TEXHOJOTHS, THIPOMETAILUTYPTHS U JIp. 00JaCTH MPUMEHEHHUS] KOMITIEKCHBIX
COCIMHECHUM.

9. Y4eOHo-MeTOoAMYECKOEe M HH(POPMALIMOHHOE o0ecnedeHne JUCHUNIMHBI (MOIYJIA)

a) OCHOBHA JIUTEparypa:

1. Kucenes FO.M. Xumus KOOpIMHAIIMOHHBIX COCTMHECHUNA. YUYEOHUK W 3aJJa4HHK JJis OakanmaBpuara u
Maructpatypsl. — M.: FOpaiit, 2014.-657 c.
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2. Ckomenko B.B., HuBamgze A.1O., CaBpanckuii JL.U., I'aprosckuit A.Jl. KoopauHannoHHas Xumusl. -
M.: UKII «Axagemkxauray, 2007. -487 c.

3. Kucenes 10.M., Jlo6ppianna H.A. XuMusi KOOpIMHAITMOHHBIX coeMHEHH. - M.: Akanemus, 2007. -
352 c.

4. Kykymkus FO.H. Xumust KoopuHaImoOHHBIX coenHeHM.- M.: Bricimas mkona, 1985. -455 c.

5. Kykymkun FO.H. PeaknyionHas ciocoOHOCTh KOOPIUHAIIMOHHBIX coeanHeHuid.- JI.: Xumus, 1987. -
287 c.

6. Kocrpomuna H.A. Xumus xoopaunanuonnsix coenqunHenuid. /H.A. Koctpomuna, B.H. Kymok, H.A.
Cxkopuk. - M.: Beiciias mkomna, 1990. -432 c.

7. Heopranmueckas xumusi. B 3 1. YueOuuk st By30B. T. 3. XuMusi mepexoaHbIX 37eMeHTOB. /Per.
IO /. TperbsikoB. — M.: Akanemus, 2001. -400 c.

0) oonoanumenvnasn 1umepamypa

8. Kykymkun B.1O., Kykymkun FO.H. Teopus u npaktuka cuHTE3a KOOPAWHALMOHHBIX COEAMHEHHH.-
JI.: Hayxka, 1990.

9. I'punGepr A.A. BBeneHue B XUMHIO KOMIUIEKCHBIX coenuHeHni. — JI.: Xumus, 1966. -632 c.

10. Uuneqn S. [IppumeHeHne KOMIJIEKCOB B aHAIMTUYECKON XumMuu. — M.: Mup, 1979.

11. Sucon D.10. Kommnekcusie coenuuenusd. — M.: Bricias mxkosa, 1968.
12. Buonoruveckue acreKkTsl KoopAuHanuoHHOU xumud. /SAmumupcknii K.b., bBparymko F0.U., Bynapun
JLU. u np. Ilox obmeit pen. K.b. Auumupckoro. — Kues: Hayk. Jlymka, 1979.

13. Yuctsaxos F0.B. OcHoBbl Ononeopranndeckoi xumud. - M.: Xumus, KomocC, 2007. -539 c.

14. bepcykep WU.b. DnekTpoHHOE CTpOEHHE M CBOMCTBA KOOPAMHALMOHHBIX coeluHeHui. - JI.: Xumus,
1986.

15. KoopnunanmonHass XuMus peakozeMenbHbIx dieMmeHToB. [lox pen. B.M. ChunpiHa. - M.: MI'Y,
1979. -252 c.

B) NporpamMMHoe odecniedenne 1 UHTepHeT-pecypcehl
ObecrieueH MOCTYN K COBPEMEHHBIM MpOQeCcCHOHAIbHBIM 0a3aM TaHHBIX, WH(HOPMAIMOHHBIM

CIIPaBOYHBIM U TTOMCKOBBIM cuctemaM (bubmuorexa COI'Y):

1. VYauBepcutetckas oudnmoreka onsaiiH (biblioclub.ru) noctymna ¢ m000r0 KOMITBIOTEpA MOCTE
perucTpalmu YuTaTess ¢ KoMIbioTepa noakioueHHoro k cetu COI'Y.

2. Hayunas snextponnas 6uoimoreka eLI-BRARY.RU (www.elibrary.ru) moctymnna ¢ 1100010 KOM-
NIBIOTEPA MOCIIE PETUCTPALIMU YUTATENS C KOMIIbIOTEpa NOAKI0YeHHOro K cetn COI'Y.

3. BuptyanbHblii unTanbHbli 3a1 qucceprauuit u aB-topedeparon PI'b (dvs.rsl.ru) — perucrpanus u
JOCTYT TOJIBKO B 3aJI€ AJIEKTPOHHBIX PECYPCOB.

4. YHuBepcanbHas 0a3a JaHHBIX 2JIEKTPOHHBIX Iepuoauueckux nznanuii East View (eastview.com)
JOCTYT-Ha C JIF000T0 KOMITBIOTEPA MOCIIe PETUCTPAIIH YUTATEIS B 3aJI€ JIEKTPOHHBIX PECYPCOB.

5. DIeKTpOHHBIE pecypchl u3matenscrBa Springer Nature (http:/link.springer.com/)

6. OnexkTpoHHas MeauimHCcKas oubnuoreka «Koncynerant crynentay (http:// www.studentlibrary.ru)
JOCTYITHA € JIF000T0 KOMIIBIOTEpA ITOCIIE PETUCTPAIIUN YUTATENS B 3aJI€ QIEKTPOHHBIX PECYPCOB.

7. Dnextponnbie kauru Springer Nature 2011-2017 rr.: (springerlink.com)

8. OBC IOpaiir (https://biblio-online.ru) Banek-TpoHHo# OMbIMOTEKE MPEACTABIECHBI KHUTH 10 BCEM
OTpaciisiM HayKH.
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IMonoxxenue o pazpadorke u peanusaiuu OITOII COI'Y
Ne HauMenoBanue Ne norosopa(siuneH3ust)

n/n

1. | Windows 7 Enterprise Ne 4100072800 Maicrasoft Products (MPSA)

ot 04.2016r

5 | Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA)
ot 04.2016r

3. | Office Standard 2010 Ne 4100072800 Maicrasoft Products (MPSA)
ot 04.2016r

4 Cucrema tectupoBanus Sunrav WEB Ne468 ot 03.12.2013 UIT Cynratynux

" | Class P.T.(6eccpouno)
5 AHTHBHPYCHOE TIPOTPAMMHOE Nel7E0-180222-130819-587-185 ot 26.02.

obecneuenue Kasperksy Total Security 2018 no 14.03.2019r

[IporpamMmMHoe obecrieueHue st

CBo0OoIHOE TTPOTrpaMMHOE
6. | pemakTUpOBaHMSI XUMHUYECKHUX (HOPMYIT

obecneuenne(beccpouHo)

Isis Draw
7 CucreMa MoOMCKa TEKCTOBBIX Ne795 ot 26.12.2018 (neiicTBUTENCH 10
" | 3aumcTBOBanmil «AHTHILTarnar.BY3» 30.12.2019r) ¢ 3AO «Antu-Ilnarnar»

JInuenzus GNU/GPL cBoGoaHOE

8. | OducHas cucrema Libre Office
nporpaMMHoe obecrieueHue (6eccpouHo)

Ne5581, ot 09.01.2019r. (09.01.2019r. 110

9. | mmaHbl 08.01.2020r.) OO0 JIMMMUC

PeKOMEHIlyeMbIe HHTEPHET-aApeca nmo XuMHm:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) //
The  Stanford Encyclopedia  of  Philosophy. Edited by  Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/

2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
3. Foundations of Chemistry. Philosophical, Historical, Educational and Interdiciplinary Studies of
Chemistry.

4. http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/10698

5. http://files.rushim.ru/books/komplexs/v ... j1966.djvu

6. http://rushim.ru/books/komplexs/coordin ... istry.djvu

7. http://eknigi.org/nauka i _ucheba/87355-ximiya-koordinacionnyx-soedinenij.html

10. MarepuajabHO-TeXHHYECKOE OCHAIIEHHE TUCHMIIIUHBI:

KommnbroTepHslii ki1acc, 10cTyn K cetu MIHTepHeT (BO BpeMsi CaMOCTOSTENIbHON paboThl),
OpPITEXHHKA, JIEKTPOHHas 0a3za manHbix onbmmoreku COI'Y, eKImoHHbIC ayIUTOPUH; KaOUHET,
OCHAILICHHBI UHTEPAKTUBHOU TOCKOH, IIPOEKTOPOM.

ObopynoBanue:

- UnTepaktuBHOE MynbTUMeaniiHoe obopynosanue ([Jocka FOX IB82, ITpoekrop Aser U5200

Ha - Komnbrotepsr B kommuiekte (Monutop (BENQ G2255A<Black>)//Cuctemnsiii 610k — 1

IT.
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11. JIuct 00HOBIeHUSI/aKTyAIN3ALUN
[Iporpamma oOHOBIIEHA.
HporpaMMa paccMOTpECHA U YTBEPXKICHA HAa 3aCCAaHUN Ka(i)eI[pBI
HAaumMeHoesdHue

Kagheopvl 0T « » 20 I., MPOTOKOJ Ne

[Iporpamma omoOpeHa Ha 3acegaHHU COBETA

(dhakynpTeTa OT « » 20 I., IpOTOKOJI No

NN

HporpaMMa AKTYaJIM3UPOBAHA.

BHecennple  M3MEHEHUST M JIOTIOJIHEHHS]  YTBEpKIEHBI HA  3acelaHuH  Kadeapbl

[TpoTokoun 3acemanus Kagenpsl OT « » 20 r. Ne
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