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Padbogas  mporpamma  gucoHmmHEel  XHMHA =~ KOOPIHHAITHOHHBIX
COEJHHEHHWH cocTaeneHa E COOTESTICIEHH ¢ (edepateHEIM TOCYI3pcTEEHHEEIM
00paz0BaTeNEHEIM CTAHIAPTOM BRICIIETO 00pazorannd (PIOC BO) no HanpaeneHHK
noarotoeks 04.03.01 Xmuua (vpoEeHs DaKaIaEpHATA).

IIporpamy cocraenn Hazapenxo M.A | xasa. xuM. Havk

Padowas  mporpammva  mucnHmmmERl  XHIMMA ~ KOOPIHHATTHOHHBIX
COEIHHEHWH vyTeep#IcHAa Ha 3acedaHHH Kadegpul odmell, HeopraHHYecKoH
XHMHEH H HHQOpPMATHOHHO-BETHCIHTENEHEIX TEXHOIOTHH E XHMHEH

npoTokod Ne 13 «26w» anpens 2025 1.

SapeyoImEA Kadenpoi Bommmsma B A, A0

VTBep:IeHa Ha 3aCEJaHAH YIe0HO-MEeTOHIECKOH KOMHCCHH GaKyIpTeTa XHMHEH H
BEICOKHX TEXHOJIOTHH

npoTokonl Ne 8 o1 «27» mag 2025 1. >
IIpeacenpatens YMEK daxvartera becnmanoe A B. .7

PeneHzeHTH:

ITonoeogoe HO A | KaH7 mea. Havk, reHepansHeld gupexTop OO0 «KIE:.
Honerxo B B, 3-p ¥xuM. Havk, 2aeIVIOINHE KadepoH opraHA9eckoH XHMHEH H
TexgonorHd I BOY BO «Kyol V.



1 Hesn 1 321244 M3yYeHUs JUCUMIIMHBI (MOLYJIs)

1.1 Ieab ocBOeHUSsI JUCHTUTINHDBI

dopMHUpOBaHUE COBPEMEHHBIX TMPEACTAaBICHUM O  KOOPAWMHAIMOHHBIX
COCIMHECHMSIX, METOJMKAX WX CHHTEe3a, OYUCTKA M HWICHTU(UKAIIMU; OCHOBHBIX
(UBUKO-XUMHUUECKUX METOHax HCCJICIOBAHMS CTPOCHUS u CBOICTB
KOOPJAWHAIMOHHBIX COEWHEHHM, PaCKpbITUEC MPUUYMHHO-CICJACTBEHHBIX CBs3EH
MEXIy COCTAaBOM, CTPOCHHMEM, CBOWCTBAMHU M NPUMEHEHHEM KOMIUIEKCHBIX
COCIMHCHU.

1.2 3agayu qUCHUIIIMHBI

- OCBOCHME WM IPUMEHCHHUE OCHOBHBIX IOHATUHA XHUMHUHU KOOPIAWHALMOHHBIX
COCIMHCHUW, TEOPHUM CTPOECHUS, TEPMOJMHAMUYECKUX M KHUHETHYECKHUX AaCIEKTOB
peakiuii  KoMIUIeKcooOpa3oBaHus, (HU3UKO-XUMHYECKUX METOJOB HKCCIIeI0BaHUS
CTPOEHHSI M  CBOWCTB  KOMIUIEKCOB M  MOPAKTUYECKOTO  HMCIOJb30BAHUA
KOOPJAMHAIITMOHHBIX COCTMHCHUHN 1 UX CBOMCTB B IIpodeccroHanbHOl chepe;

- npuoOpeTeHrne HEOOXOJMMBIX HABBIKOB JUIsI TIOCTAHOBKH, IMPOBEICHHUS U
UHTEpIIPETAllU  PE3YJbTaTOB  AKCIEPUMEHTAIIbHOW  paboThl MO  XUMHUHU
KOOPAMHAIIMOHHBIX COSUHEHUM; UCTIONB30BAaHUS COBPEMEHHBIX (PU3UKO-XUMUYECKUE
MOJXOJI0B, MPUEMOB U METOJIOB JIJII M3Y4YEHUS OCOOCHHOCTEH IMPOTEKAHMS PEaKIUit
KOMIJIEKCHBIX YacCTHII;

- (QopMupoBaHUE YMEHUU CaMOCTOATEIIBHO MPUMEHSTh, TOMOJHITH U
CHCTEMATU3UPOBATh IMOJYYEHHbIC 3HAHWS, YCTAHABIMBATh KAYECTBEHHBIC W
KOJIMYECTBEHHBIC 3aBUCUMOCTH CBOMCTB KOMIUIEKCOB OT UX CTPOCHUA.

1.3 Mecro aucuumiavHbl (MOAYJsi) B CTPYKType o00pa3oBaTe/ibHOM
NpOrpaMMbl

Jucommmina  «XUMMS  KOOPJMHAIIMOHHBIX — COEJIMUHEHU»
OTHOCUTCA K 4YacTH, (OPMHPYEMOIl ydaCTHHKaMu OOpa3OBaTENIbHBIX OTHOLIEHWH,
brnoka 1 "Jucuumiuael (Momynu)" ydyeOHOTO IIaHA HANpaBJIEHUS MOJATOTOBKHU
04.03.01 «Xumusi». B coorBercTBUM ¢ pabOYuM y4eOHBIM IIJIAHOM JAMCLMIUIMHA
u3ydaercs Ha 2 Kypce. Buag npoMeKyTOYHOM aTTECTAaluN: 3a4eT.

JlaHHBINA KypC ONUPAETCs HA 3HAHUS, NIOJy4YCHHbIC IIPA U3YYCHUU JUCLUIIINH:
«Heoprannueckas xumus», «Kpucramiorpadus».

3HaHUA, TPUOOPETEHHBIE MPU OCBOCHUM Kypca, MOTYT OBITh MCIOJb30BaHBI
OpU PEIICHHHM PA3JIMYHBIX 33Jad M0 JucuuimimHaM «HarpaBineHHbI cuHTE3
HEOPraHUYECKUX U  KOOPIMHALIMOHHBIX  CcoeluHeHui», «llepcrnexkTuBHbIE
HEOPraHUYECKUE MaTepualbl CO CHEHHATBbHBIMU (QYHKUUAMN», «XUMHUS TBEPIOTO
TeNa», a TAaK)Ke MPU BBITIOJHEHUH BBIITYCKHOW KBAJIM(DUKAIIMOHHOW PabOThI.



1.4 IlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHMILIUHE
(Moay/10), COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHUA
0o0pa3oBaTeJIbHOI MPOrPaMMbI

N3yuenne nmanHON y4eOHOW MUCIUIUIMHBI HANPABICHO HAa (OPMHUPOBAHUE Y
00yYarOIIMNXCS CIEAYIOMMNX KOMIETEHIIHIA:

KOZ[ N HAUMECHOBAHWE UHAMUKATOPA Pe3yHBTaTbI O6y‘ICHI/I$[ IO JTUCLMIIIIMHEC
JOCTUKCHUSA KOMIICTCHIIMHN

IIK-1. Cnocoben OCYHICCTBJIATL CTAHAAPTHBIC ONCpanun Mo mnpeajiaraMbIM MCETOAHMKAM, HAIPABJICHHBIC Ha
HOJYYCHHUEC U UCCICIOBAHUC PA3JIUYIHBIX COG,I[I/IHCHI/Iﬁ 1 MaTCpHUAJIOB

MIIK-1.1. OcymecTBiisieT CTaHapTHBIC ONCPAlMK | 3HACT OCHOBHBIE TEOPUH CTPOEHHS KOOPIAMHAIIMOHHBIX
0 NpeAIaraéMbIM METOIMKAM, HallpaBJICHHbIC HA | coeMHEHUM

TIOJTYy4YCHUE n HUCCIICaOBAaHNUC XUMHUYCCKHUX
COEJIMHEHUN pa3IMYHON MPHUPOJIBI U MaTePUATIOB
Ha UX OCHOBEC

yMeer HCIIOJIb30BaTh COBPEMEHHEBIE ¢duznko-
XUMUYECKUE TMOAXOAbl, MPUEMBl WU METOABl IS
M3y4deHHss OCOOEHHOCTEeH TMPOTEKaHWs  peaxIuit
KOMIIJICKCHBIX YaCTHIL

BJIaaCCT OCHOBHBIMHU METOJUKaMHU CHHTEC3a )41
WCCIIeIOBaHMS KOOPAWHAIMOHHBIX COeTMHEHUI

UIIK-1.2. Bribupaer ONTUMAIIFHBIE | 3HACT TEOPETUYECKHE aCIeKTHl CHHTE3a U OCHOBBI METOZIOB
JabopaTopHbIE METO/IbI MOy YEHUS U | ¥cclleOBaHUs KOOPANHAIIMOHHBIX COSIMHeHUH
UCCIICIOBAHUS XUMHYECKHX COCIMHEHUM | yMeeT IUIAHUPOBaThb  XUMHYECKHI 9KCIIEPUMEHT,

Pa3IMYHOM IIPUPOJBI M MATEPHUAJIOB HA X OCHOBE | (hOpMHPOBATH HAYYHBIH MOAXO K BBIOOPY METOJIOB CHHTE3a
M MCCIIE/IOBaHMsI KOMIUIEKCHBIX COSTMHEHHI

BJIaZiceT INpHEMaMH BbIOOpa ONTHMAIBHBIX YCIOBUHA H
rapameTpOB IS TOJIYYEHHsI U UCCIIEI0OBAHMSI KOMIUIEKCHBIX
COEIMHEHUNI

ITK-4. CriocoOeH nporHo3upoBaTh CBOMCTBA BEIIECTB U MATEPHUAIOB B 3aBUCUMOCTH OT XMMHUYECKOT'O CTPOCHHS U
OIpEeJeIsITh 00JaCTH X BO3MOYKHOTO PUMEHECHHUS
UIIK-4.1. TIporHo3upyeTr CBOWCTBA XUMHYECKHX | 3HAET 00 HUCIIOJIb30BaHUU KOOPIMHAIIMOHHBIX

COE/IMHEHMH ¥ MaTepHaIoB Ha OCHOBE JIAHHBIX 00 COCIMHEHUH B Pa3IUYHbIX 00JIaCTAX YeI0BEUECKON
X XUMHUYECCKOM CTPOCHUU

KN3HU
yMeeT  HCIOJIb30BaTh IMOJTY4YCHHBIC 3HaHUsA JUIA
IIOCTAaHOBKH, MMPOBCACHU nu HUHTCPHOPCTALIUN

PE3YIBTATOB DKCIIEPUMEHTAIHHOU PabOTHI
BiaJieeT HABBIKAMH HUCIIOIH30BAHUS 3HAHUHN ¥ YMCHUU B

obmactu KOOp,[[I/IHaLII/IOHHOI\/'I XUMHUHU B HpaKTH‘IeCKOﬁ

JIEATENBHOCTHA
UIIK-4.2. Ompenenser o00JacTd BO3MOXKHOTO | 3HAET obactu BO3MOYXHOTO MIPUMEHECHHUS
IIPUMEHEHUS pa3InyHbIX COEIMHEHUH U | KOOPJIHMHAITMOHHBIX COSTMHEHUN
MaTepraIoB B 3aBUCUMOCTU OT UX CBOICTB YMECT HCIOJB30BaTh Ha IMPAKTUKE TCOPCTUYCCKHUE 3HAHUA
JUTSL OTIPEICIICHHSI 00JIACTH MPUMEHEHHSI KOOPIUHAIIMOHHBIX
COeIMHEHU I

BJIaacCCT MPaKTUYCCKUMHU npueMamMu HCIIOJIb30BaHUA
MEKIUCITUIITIMHAPHBIX 3HAHUI JIA ONPEACIICHUA obJacTu
MNPUMCHCHUA KOOPANHAIMOHHBIX COCI[I/IHGHI/Iﬁ

2. CTpyKTypa 1 colepkaHue TUCUUILITHHBI

2.1 Pacnpeaesienue TPyA0EMKOCTH JMCUMINIMHBI 10 BUIaM padoT

OO6mast Tpyn0EMKOCTbh JUCHUIUIMHBI cocTaBisieT 5 3ad.en. (180 wacoB), ux
pacmpeneneHre mo BuaaM padoT MpeCTaBICHO B TaOIHIIE.



Bu yuebHol paboTh Bcero | Popma obyuenus
4acoB O4YyHas
3 4
ceMecTp |cemecTp
(gace) | (4achn)
KoHnTakTHasi pa6oTa, B TOM 4HcJIe: 124.4 72,2 52,2
AyauTOpHBIE 3aHATHS (BCEro): 118 68 50
3aHATHS JICKIIMOHHOTO THUIIA 50 34 16
JlaGopaTopHbIe 3aHATHS 68 34 34
MIPAKTUYECKHUE 3aHATHUS - - -
CEMUHAPCKHE 3aHATHS - - -
HWNuas koHTaKTHAsi padora:
KonTpois camocTostensHOl padoTsl (KCP) 6 4 2
[Tpomexyrounas arrectarus (MIKP) 0,4 0,2 0,2
CamocTosiTeibHasi pad0Ta, B TOM YHCJI€e: 55,6 35,8 19,8
Kypcosas paboma - - -
IIpopabomka yuebrnozo (meopemuuecko2o) mamepuand 28 18 10
Buvinonnenue unousudyanvHulx 3a0anuii (n0020mosKa
cooOwenull, npe3eHmayuil) ) ) )
Pegepam - - -
IToAroToBKa K TEKyIIEMy KOHTPOJIIO 27,6 17,8 9,8
KoHTpob:
[ToaroToBKa K 9K3aMEHY - - -
O0mas Tpy10eMKOCTh yac. 180 108 72
B TOM 1HC/TIe KOHTAKTHAA | |, 4.4 7.2 52,2
padora
3a4. e 5 3 2

2.2 Copep:kaHue QMCHUIIMHBI:

Pacnipenenenne BumoB y4eOHON pabOThl M MX TPYIOEMKOCTH TIO pasieiam
JTUCIUTLIAHBL.
Pa3znensbl (TeMbl) AUCHUILIMHBL, U3y4aeMbI€ B 3 CEMECTPE (ounas gpopma)



KoanuectBo yacos

Ne | HaummeHoBaHMe pa3uenoB (TeMm) Beero Ay;g/gg);Haﬂ BHe;ﬁ%P;TT(;pHaH
JI 113 JIP
1 2 3 4 5 6 7

1 OCHOBHBIE TIOHATHS XUMHH § 73 5 i 3 9
KOOPJIMHAIIMOHHBIX COCTMHCHHMA

) XHUMHYECKasi CBS3b B 19 10 i i 9
KOOPJIMHAIIMOHHBIX COSTMHEHHSIX

3. KommnekcoobpazoBarenu u 35 10 i 16 9
JIUTaH Ibl

4 TepMoauHamuka 26.8 3 ) 10 8.8
KOMILIEKCOOOpa30BaHUs
Hmoeo no oucyuniune: 103,8 34 i 34 35,8
KoHTpoib camocTosTenbHOM
pabotsl (KCP) 4
[TpoMexyTouHas aTTecTalus
(UKP) 0,2
[ToaroroBka Kk TeKyuemy
KOHTPOJTIO i
OO0m1as TpyJ0€MKOCTh TI0 TUCITH-
TUTHHE 108

Pa3znensbl (TeMbl) AUCHUILIMHBL, U3y4aeMbl€ B 4 CEMECTPE (ounas gpopma)

KonnuectBo yacoB

Ne | HaumenoBaHue pa3zienoB (TeM) AyRMTOpHaA Brieay rutopras
Bcero pabota pabota
JI 13 JIP
1 2 3 4 5 6 7
CuHTe3 1 peaKkMOHHas
5. CITOCOOHOCTH KOOPIMHAIIMOHHBIX 26 4 - 16 6
COEIMHEHUI
6. CDI/ISI/IKO-XI/IMI/I‘IGCIfI/Ie METOIBI B 26 5 i 14 6
KOOPJIMHAIIMOHHOW XVUMHH
7 [TpuknagHbIe ACTIEKTHI XUMHUH § 17.8 6 i 4 7.8
KOOPJMHAIIMOHHBIX COSIMHCHHIA
Hmoeo no oucyuniune: 69,8 16 - 34 19,8
KoHTpoiib camocTosTenbHOM
pabotsl (KCP) 2
[TpoMexyTodHasT aTTeCTAIHS
(MKP) 0,2
[ToaroToBka K TEKymemy
KOHTPOJTIO i
OO61mas TpyJ0eMKOCTh IO JTUCITH- -

IIJINHE

[Mpumeuanue: JI — nexuw, [13 — npakTrueckue 3anstus / cemuHapsl, JIP — maboparopHsie 3aHATHS,
CPC — camocrosTenbHas paboTta CTyieHTa



2.3 Conep:kanue pa3jiesioB (TeM) JUCHUIINHBI:

2.3.1 3aHaTHd JeKIMOHHOT0 THIIA

HaumenoBanue pasnena
(TeMBI)

Conepxanue pazzena (TeMbl)

dopma TEeKyILEero
KOHTPOJISL

2

3

4

OCHOBHBIE TTIOHATHS XUMUH
KOOPJAMHAIIMOHHBIX
COCTUHEHUN

Kpatkas uctopust pa3BuTHs XUMUU
KOOPJMHAIIMOHHBIX COETUHEHUI.
OOu1re cBeicHUs U MTOHSTHUS O
KOOPJMHALIMOHHBIX COECUHEHMSIX.
LlenTpasibHBIA aTOM —
KOMILIEKCOOOpa30BaTeb, TUTAH/IBI,
BHYTPEHHSS U BHELIHSIS
KoopauHauoHHbIe cepsl. CTeneHpb
OKHCJICHUS U KOOPJUHALMOHHOE YHCIIO
LEHTPaJIbHBIX HOHOB. /IeHTaTHOCTh
nurannoB. Knaccudukanus u npasuiia
HOMEHKJIATypbl KOOPANHAIIMOHHBIX
coeauHeHuil. JleranbHble, OIHbIE U
COKpaIeHHbIe (OPMYITbI
KOOP/AMHAILIMOHHBIX COCTUHEHUH.
N30omepust KOMIUIEKCHBIX COCAMHEHUM:
I'MJIpaTHasi, HIOHU3ALMOHHAS,
KOOpJAMHAIIMOHHAS (B T.4.
KOOPAMHAIIMOHHASL TOJUMEPHs]),

VYceTHBII onpoc

CTPYKTYpHasi, U3OMEPUs CBA3U,
reoMeTpuIecKasi, ONTHYeCKas U
KoH(popmannoHHas. Bimsaue Trna
M30MEPUHU KOOPANHALIMOHHOTO
COCIMHEHUS Ha eT0 (PU3HKO-
XMMHYECKHE CBOWCTBA.

XuMuueckas CBI3b B
KOOPJMHAIIMOHHBIX
COEIUHEHUIX

MonenbHBIE TOAXO0BI K 00BICHEHUIO
rapaMeTpOB XUMHUYECKOTO CBSI3bIBAHUS
B KOOPJAMHAIIMOHHBIX COCTUHEHUSX.
DNEeKTPOCTATUUECKUI MTOAXOMA: MOJIETh
MYJIbTUIOJBHBIX B3aUMOJICUCTBUN U
KOHILICTILIHS 3JIEKTPOHEUTPAIbHOCTH.
Teopus KpUCTATITMYECKOTO TOJIS.
OObscHEeHNE CIEKTPATbHBIX U
MarHUTHBIX CBOHCTB KOMIIJIEKCOB.
[TpoGnema cTabunu3auu COCTOSTHHIMA
OKHCJICHUSI KOMILJIEKCOOOpa30BaTeIIei.
D¢ dexr Ana-Tennepa. Metoxn
BaJICHTHBIX CBs3el. Huzko- n
BBICOKOCITMHOBBIE KOMIUIEKCH. BHYTpH-
Y BHEIIHEOPOUTATIbHBIE KOMIUJICKCHI.
Teopus 1mons IUTaHIOB KaK pa3BUTHE
TEOPUH KPUCTAILUTAYECKOTO TOJISI.
AHann3 BO3MOKHOCTEH U OrpaHUYEHUN
NPUMEHEHHUS OAX0J0B K OIMCAHUIO

VYceTHBI onpoc




XUMHUYECKOH CBI3U B KOMILIEKCHBIX
YaCTHIAX.

KommiekcoobpazoBatenu u
JIMTaHAbI

O030pHbBIIi aHATH3
KOMIUIEKCOOOpa3yIoluX CBONCTB
XUMHYECKHUX 3JIEMEHTOB: 3HAUCHUS
KOOPJIMHAIIMOHHBIX YHCETI, XapaKTepHBIE
JIUTaH[IbI, yCTOMYUBOCTH M TEOMETPHS
KOMIUIEKCOB, HauboJee aJIeKBaTHbIE
MOJIETT CTPOCHUS KOMITJICKCOB.

O6mas kimaccuuKaius JUTraHI0B.
Jluranpl MOJIEKYJISIPHBIX KOMITICKCOB:
aTOMBI, HOHBI, IUTOMO-, TIOJINTOMO- U
reTeposiiepHbIe HEOPTAHUIECKUE
MOJIEKYJIbl, OPTaHUYECKUE COCTMHEHHUS.
AMOUICHTaTHOCTh TUTAHIOB. XEJIaTHBIE
JIUTaH[Ibl, TOHSTHE O XEJIATHOM U
nonuxenaTHoM dpdekrax.
MaxkpouuKINYeCKue JIUTaH Ibl, UX
Kiaccudukanus no SAnuMupckomy.
Makpornukimnaeckuit 3¢ dekt. Jluranmpt
KOMIUIEKCOB ¢ MHOTOIICHTPOBBIMU
KOOPJIMHAIIMOHHBIMU CBA3SIMU. JIuran sl
TV~ U TIONMUSIACPHBIX KOMILIEKCOB.
MonekyJibl pacCTBOPUTENEH KaK JIUTaH bl
COJTbBATOKOMILIIEKCOB.

VYceTHBII onpoc

TepMoauHamuka
KOMIIJIEKCOOOpa30BaHuUs

TepMmoMHaMUUECKUE XapaKTEPUCTUKHU
peaKkIuii KOMIUIEKCOOOpa30BaHMsl, HX
B3aUMOCBA3b. KOHCTaHTHI yCTONYMBOCTH
KOOPJIMHAIIMOHHBIX COSTUHEHUH.
PacueTsl paBHOBECH
KOMILTIeKCo0Opa3oBanusi. OCHOBHBIE
(hakTOpBbI, BIUSIONINE HA YCTOMYUBOCTD
KomIuiekcoB. Psan UpBunra-Yunssamca
JUTSL ©30XOPHO-KU303apsIIHBIX HOHOB.
3aKOHOMEPHOCTH U3MEHEHUS
MOCIEI0BATEIbHBIX KOHCTAHT
YCTOMYMBOCTH (CTATUCTUYECKAS U
"XuMHYeCKas" KOMIIOHCHTEI, BIMSHHIC
MIPUPOJIBI IUTaHAQ, CITMHOBOTO
COCTOSTHUSI, THOPUIN3AINN ).
TepMoauHaMuKa XeIaTHOTO,
MOJINXETATHOTO ¥ MaKPOIUKINYECKOTO
a¢ddexroB. BrnusHue pacTBOpHUTEINS KakK
Cpelbl U XUMHUYECKOT0 peareHTa Ha
KOMILICKCOOOpa30BaHUE.

VYceTHBII onpoc

CuHTE3 M peakiMoHHas
CIIOCOOHOCTD
KOOPIMHAIIMOHHBIX
COCIMHECHMH

CTpaTeI‘I/IH CHUHTCE3a KOOpIII/IHaI_[I/IOHHbIX
coequHeHuil. [IpsMbie U KOCBEHHBIE
IIyTH CUHTE3a. TepMOIMHAMUYECKU U
KHHETHYECKH KOHTPOJIUPYEMbIS
peakiuu cuHTe3a. [Ipumeps! cuntesa
KOOPAWHAIIMOHHBIX COSTUMHECHHUH C

VYceTHBII onpoc




MOHOJCHTATHLIMH, XCIIATHEIMH 1
MaKpOIUKIMYECKUMU JINTAHIaMU.
OCOOEHHOCTH CHHTE3a MOIUSACPHBIX
coenuHeHui. TeMIUIaTHBIA CUHTE3
KOMIIICKCHBIX YacTHI. MeTo bl
CUHTE3a, CBSI3aHHBIE C 3aMOPAKUBAHUEM
paBHOBECHI KOMITJIEKCOOOPa30BaHUS.
OKHClIEHHE UIH BOCCTAHOBJICHHE
JOMUHUPYIOIIETO KOMIUIEKCA B CUCTEME
KOMIUTEKCHBIX yacTull. Kinaccudukarus
peaKIMii KOMIUIEKCHBIX YaCTHII.
dopMarnbHass KHHETHUKA OMMCAHUS
peakuuii. [IoHsITHE O KUHETUYECKOM
YCTOMYMBOCTH KOOPAMHAITMOHHBIX
COEMHEHHI. MexaHu3Mbl peakLuil
3aMenieHus JUrajaoB. I eKTrs TpaHc-
BIIUSTHUS B KBAJPATHBIX U
OKTa’APUUECKUX KOMILUIEKCaX.

DU3UKO-XMMUYECKHUE
METO/JBbI B KOOpI[HHB,IIHOHHOfI
XUMHNHN

OO6mas crparerust mpuMeHeHus (PU3UKO-
XUMHYECKHX METOJIOB B
KOOPJIUHAIIMOHHOM XUMUH.
JudpaKIOHHBIE METOIbI
(pentrenorpadwusi, dneKTpoHOrpadus,
HeiTponorpadus).
Crnekrpockonuueckue meto bl (AMP,
OIIP, AKP, KP, y-pe3onancHas,
a0CopOITMOHHAS B IIMPOKOM JTUATIa30HE
JUTAH BOJIH (0T Y@ 10 paano4acToTHON
U p.). DIEKTPOXUMHUYECKHE METO/IbI
(moTeHumoMeTpus, mossporpadus).
DKCTPaKIIMOHHBIE METO/IbI.
Kanopumerpuueckue MeToibl, B T.4U.
METObI TEPMUYECKOTO aHAIH3A.
UccnenoBanust pacCTBOPUMOCTH.
HNonooOMeHHbBIE METOIEI.
KomMmnbroTepHOEe MOJEIHpPOBAHUE.

VYcrHblil onpoc

[IpuknagHbie acrieKThI
XUMHH KOOPAMHAIIMOHHBIX
COCTUHEHUN

Koopaunanuonsslie coeiuHeHUs B
KUBBIX opranu3max. [lonsrue o
OMOKOOPAMHALIMOHHOW XUMHUH.
BukoMInekcsl 1 OMOKIIACTEPHI.
buokommuiekcsl ¢ aHHOHAMU
HEOPTaHUYECKUX KUCIIOT.
buokomIuiekchl ¢ aMUHOKHCIOTaMU U
O0enkaMu. BUOKOMIIIIEKCHI C
nopuprHamMu. TOKCUYHOCTh METAJIJIOB:

VYcrHbli onpoc




POJIb KOMIUIEKCOOOPa30BaHMUS.
OCHOBHBIE aCIEKThl MIPUMEHECHUS
KOOPJAMHALIMOHHBIX COEIUHEHUH.
KomMmiekcHble coeTMHEHHMS TIaTHHBI
KaK MPOTUBOOITYXOJIEBbIE MPEMapaThI.
Marepuanbl HA OCHOBE KOMIUIEKCHBIX
COCIUHEHMH: IIOMUHECIICHTHEIE,
MarHuTHbIC, POTOXPOMHBIE H TIP.
Komriekcol B ralbBaHOTEXHUKE,
AHAJIMTHYCCKON XUMHUH M JIp. 00J1aCTsIX.

2.3.2 3aHATHS CEMUHAPCKOI0 TUIA IPAKTUHYECKHEe / CEMUHAPCKHE 3AHATHSA/
JaboparopHbie padoThI)

Dopma
No Temaruka 3aHsATHII/paboT meKkyuje2o
KOHMPOJIsL
1 2 3
1. |JIa6. padota: O0mmue cBOHCTBA KOOPAMHALMOHHBIX COEIMHEHUH. JIP
2. |JIad. pa6ora: JIa6. padora: KoopauHaiimoHHble COCAMHEHUS S- U P- JIP
3JIEMEHTOB.
3. |JIa0. padora: KomruiekcHble coequHeHHs d-2IeMEHTOB. JIP
4. |JIab. padora: KoMIuleKCHbIE COETUHEHU C Pa3IMUHBIMU TUIIAMU JIP
JIMTaHJIOB.
5. |JIa0. padora: IIpoYHOCTh KOMIUIEKCHBIX COEIMHEHUH. JIP
6. |JIa0. padora: OnpeneneHue TEPMOAMHAMUYECKUX ITAPAMETPOB PEAKLIMM JIP
KOMILIEKCOOOpa30BaHMUs.
7. |JIad. padota: MeToapl CUHTE3a KOOPAUHALIMOHHBIX COEIUHEHUM. JIP
8. |/Iab. padora: PeakuimoHnHas CloCOOHOCTh KOOPAUHAIIMOHHBIX COCTUHEHUH. JIP
9. |/Iab. padoTa: L[BeTHOCTh KOMIUJICKCHBIX COEUHEHUH. JIP
10. [JIab. padoTa: VccienoBaHnue KOMILUIEKCOOOPAa30BaHUS METOAOM JIP
MIOTEHLIUOMETPUH.
11. [JIab. padoTa: VccienoBanue KOMIUIEKCOOOPAa30BaHUS METOAOM JIP
JNEKTPOHHON CIEKTPOCKOIUH.
12. |JIa0. padota: [IpuMeHEeHNE KOMIUIEKCHBIX COEIMHEHUI JIP

2.3.3 IllpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)



KypcoBsie paboThI — HE TIPEAYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMUYECKOTO O0ecIeYeHUs ISl CAMOCTOATEILHOM
PadoThI 00y4AIOIIUXCH MO TUCHUILINHE (MOAYJIIO)

Bux CPC

Ilepeyenp yueOHO-METOIMUECKOT0 00ecrieueH s TUCIUILIMHBI 110
BBITMIOJTHEHUIO CAMOCTOATEIbHONU padOThI

2

3

[IpopaboTka yueOHOTO
(TEeOopeTHYECKOro)
Marepuaa

1. Kucenes, FO.M. Xumus KOOpJAUHALIMOHHBIX COSTUHEHUHN B 2 4.
Yacte 1. : y4eOHMK ¥ mNpakTHKyM Juisi OakamaBpuara M
Maructparypel / FO.M. KuceneB. — M.: U3zmarensctBo [Opaiir,
2018. — 439 c. — (Cepus: bakanaBp u Maructp. AKaJeMUYeCKUI
kypc). — ISBN 978-5-534-02960-4. — Pexum gocrtyma:
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAEO-

7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-

1
2. Kucenes, }0.M. XuMus KOOpJMHAIIMOHHBIX COEJUHEHUH B 2 4.
Yactp 2. : yueOHUK U MPAKTUKYM i OakanaBpuarta u
maructpatypsl / FO.M. Kucenes. — M.: U3natensctBo FOpaiir,
2018. — 229 c. — (Cepus: bakanaBp u Mmaructp. AkaJeMHIeCKUI
Kypc). — ISBN 978-5-534-02962-8. — Pexxum noctymna:
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-

D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-

2
3. Heypauuna, JI. K. Xumust KOOpAMHAIIMOHHBIX COECIWHEHUU :
yaeObHoe mocobue it akamemuueckoro OakanmaBpuata / JI. K.
Heypauuna, H. B. Jlakuza. — M. : U3parensctBOo FOpaiit, 2018.
— 123 ¢. — (Cepus : Yuusepcutersl Poccun). — ISBN 978-5-
534-05861-1. — Pexum JIOCTYyTIa : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

4. MeTtonu4ecKkue peKOMEHIALNN K OpraHU3alu ay JUTOPHON 1
BHEAyIUTOPHOH (CaMOCTOSATENBHOMN) paObOThI CTYIEHTOB:
Metonudeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [TounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckuii roc. yH-T,
2018. 89 c.

[ToaroroBka K TeKyHemy
KOHTPOJIIO

1. Heynaumna, JI. K. XuMus KOOpAMHALMOHHBIX COECIMHEHUH :
yueOHOe mocobue ans akaaemuyeckoro Oakanaspuara / JI. K.
Heynauuna, H. B. Jlakuza. — M. : U3natensctBo IOpaiit, 2018.
— 123 ¢. — (Cepus : Yuusepcutersl Poccun). — ISBN 978-5-
534-05861-1. — Pexum JocTyna : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

2. MeTtoaudeckue peKOMEHAALNN K OpraHU3alu ay JUTOPHON U
BHEAyIUTOPHOH (CaMOCTOSATENBHOMN) pabOThI CTYIEHTOB:
Metonudeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. [TounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aHnckuii roc. yH-T,

2018. 89 c.



https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

Y4yeOHO-MEeTOANYECKUE MaTepHaIIbl ISl CAMOCTOSITEILHON paboThl 00YUYaIOIINXCS U3
YUCJia UHBAJIUJIOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310p0Bbs (OB3)
IPEIOCTaBISAIOTCS B hOpMax, aIaTUPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBbS U
BOCIIPUATHS UH(DOPMALINH:

Jlst I ¢ HapYIICHUSIMU 3PCHUSL:

— B Me4aTHOU (hopMe yBeIMUEHHBIM HIpU(TOM,

— B (hopMe IEKTPOHHOTO JIOKYMEHTA.

Jl1st muay ¢ HapyIIeHUsIMU CITyXa:

— B neyatHou opme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

st myil ¢ HapyIIEHUSIMU OTTIOPHO-JBUTaTEIBLHOIO amapara:

— B IeyatHou opme,

— B (hopMe IEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TepedeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTU OT KOHTHHTE€HTA
00yJarommxcs.

3. O6pa3zoBaTesibHbI€ TEXHOJIOTMH

B xone u3zyueHus: TUCHMIUIMHBI TPEAYCMOTPEHO HMCIOJIb30BAHHUE CIETYIONINX
00pa3oBaTENbHBIX TEXHOJOTUM: METOJlI MPOOJEMHOr0 HW3JI0OKEHHUS MaTepuana;
CaMOCTOSATENIbHOE UTEHWE CTYJEHTaMU Y4YeOHO-METOAMYECKOM U CIPaBOYHOM
JUTEPATYPBHI U MOCTEAYIONIEH CBOOOIHOM TUCKYCCHH IO OCBOGHHOMY UMHU MaTepuaiy;
UCII0JIb30BaHUE WUTFOCTPATUBHBIX BUICOMATEPHUAIOB C TOMOILBIO MYJIbTUMEIUMHOTO
000pyIOBaHUSL. Texnonoruu JUYHOCTHO-OPUEHTUPOBAHHOTO o0yueHus,
MO3BOJISIONTME CO37aBaTh WHANBUyalIbHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH.

KoMmneTeHTHOCTHBI MOAXOA B  paMKax MOpPENojiaBaHus  JAUCHUILIUHBI
peanusyercsi B UCIOJIb30BaHUM MHTEPAKTUBHBIX TEXHOJIOTMI M aKTHBHBIX METOJIOB
(mpobnemHas Jekuus, padboTa B MaJlbIX TpyIIax) B COYETAHUM C BHEAYJUTOPHOU
paboTOiA.

NudopmarimoHHbie TEXHOJIOTUH, IPUMEHSIEMbIE TIPU U3YYCHUU AUCIUTLIUHBIL:
UCIIOIb30BaHuE HMH(GOPMAIMOHHBIX PECYpPCOB, JOCTYMHBIX B HMHGOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOW ceTu ITHTEpHET.

AJlanTUBHBIE 00pa30BaTENIbHBIC TEXHOJIOTHHU, MPUMEHSEMbIC TPU HU3YyUYCHUHU
JUCUUIUIMHBL — JUIS  JIMIl C OTPAaHMYCHHBIMHM BO3MOXKHOCTSMH  3/I0POBBS
IIPEAYCMOTPEHA OpraHn3alus KOHCYIbTAWUN C UCITOIb30BAHUEM JIEKTPOHHON MOYTHI.

4. OueHOYHBbIE CPeACTBA /IS TEKYIIEro KOHTPOJIS YCIEeBAeMOCTH M
NMPOMEKYTOUYHOI aTTecTAlNU

OrneHouHbIE  CpeICTBa  MpeJHA3HAYeHbl JJII  KOHTPOJS W OILICHKHU
00pa3oBaTeNbHBIX JOCTWKEHUN OOYYarOMIMXCS, OCBOMBIIMX MPOrpaMMy Yy4eOHOM
JTUCITUTUTMHBI « XUMUS KOOPIMHAIIMOHHBIX COSTUHEHUY.

@DOHIT OIEHOYHBIX CPEICTB BKIIOYACT KOHTPOJIBHBIC MaTepUaibl IS
MIPOBEICHUS TEKYIIero KOHTPOoJiA B (GOpME YCTHOTO ONpoca W OTYETOB TIO
nabopaTopHbIM paboTaM W NMPOMEKYTOYHOM aTTrecTanuu B (OpMEe BOMPOCOB K
3aueTy.



CTpyKTypa OLEHOYHBIX CPeACTB /JIf TeKylled M NPOMeKYTOYHOM
aTrecTanuu

KO,H 1 HAMMCHOBAHUC

HawnmenoBaHue OIIEHOYHOTO cpe€acTBa

paboTHI

Ne PesynbraTel 00y4yeHus
HHIUKATOpA . IMpomexyTouHas
n/n (B cooTBercTBUM C 11. 1.4) Texyiuii KOHTPOIb
(B cooTBeTcTBHU C 1II. 1.4) aTTecTalus
3HAaeT OCHOBHBIE TEOPHH | YCTHBIA ONpoc Bompoc Ha 3auere
CTPOCHHS
KOOPAWHAIMOHHBIX
COCTMHEHUI
UIIK-1.1. OcymectBusier yMeeT HUCIIONB30BaTh | JlabopaTopras pabora Bormpoc Ha 3auere
CTaHAAPTHBIC — OICPALNH | coppeMEHHBbIE (DU3HKO-
1o HpEIIaraeMbIM |y yviygeckne  MOIXOMBI,
METOIUKAM
CTOZIKaM, MPUEMBl 1 METOIBI IS
HaIpaBJICHHBIC Ha
1 W3Y4EHHUS
MTOJTyYCHHE " 6 .
R ocoOeHHOCTEH }
XUMHUecKux coequuenuyi | NPOTCKaHUA  pCaKINH
pasnuuHOi mpupoxsl n | KOMIUICKCHBIX YACTHIL
MaTepUaNoB Ha MX OCHOBE | BIAJeeT OocHOBHbIMH | JlaGopatopHas pabora Bompoc na 3agere
METOJAUKAMU CUHTE3a U
HUCCIIEJOBAHUSA
KOOPAWHAIMOHHBIX
COEJIMHEHU I
3HAET TEOpPETUYCCKHE | Y CTHBIN OMPOC Bomnpoc Ha 3aueTe
aCmeKThl ~ CHHTE3a U
OCHOBBI METOJIOB
HCCIICIOBAHHUS
KOODPIMHAIIMOHHBIX
COEIMHEHUN
MeeT wianupoBath | Jlaboparophas pabora Bompoc Ha 3auere
WIK-1.2.  Buibupaer | . p patopHaip p
XUMHUYECKHH
OINITUMAJIbHBIC
9KCIIEPUMEHT,
nabopaTOpHBIE  METOJIBI .
¢dbopMupOBaTh  Hay4HbIi
TIOJTY YeHHSI u
2 MIOJIX0JT K BEIOOPY METOIOB
UCCIICIOBAHHUS
. | CHHTe3a W WCCIIeIOBaHUS
XUMHYECKHX COCJMHEHHH |~
pasUYHON TPHUPOABI U S
MaTepHUAJIOB HA MX OCHOBE
BJIaJIceT npueMamu | JlabopaTtopHas padoTa Bomnpoc Ha 3auete
BEIOOpa ONTHMAJTbHBIX
YCIOBUH ©  TIapaMeTpoB
JUTst MOy 4EHHUS u
HCCIICIOBAHHS
KOMITJIEKCHBIX
COEJIMHEHUN
UIIK-4.1. TIporHo3upyer |3HaeT 00 UCIOJIB30BAHUU | Y CTHBIH ompoc Bormpoc Ha 3auere
CBOMCTBA  XUMHYECKHX KOOPJAMHAIIMOHHBIX
COe/MHERNH 1| coennHeHHI B
MATCPHANOB  HA  OCHOBC | nasypyppix  00JacTAX
AHHBIX 00 ux N
QHMH%CKOM CTDOCHIN YEJIOBCUECKOM KU3HU
P ymeeT HCIIONb30BaTh | JlaboparopHas pabora Bomnpoc Ha 3auete
3 MOJyYECHHbBIE 3HAHUS
TSt TIOCTAHOBKH,
MPOBEACHUS u
HWHTEPIIPETalnu
pe3yJIbTaTOB
SKCIEPUMEHTAILHOU




BJIAJCET HaBbikamu | JlabopaTopnas pabota Bormpoc Ha 3auere
WCTIONb30BaHMs 3HAHUIA
W yMEHHUH B 00yacTu
KOOpAVHALMOHHON

XUMHUM B MPaKTUYECKON

JAEATEIIbHOCTU
UIIK-4.2.  OmpepensieT | 3HaeT obmactu | YcTHBIN onpoc Bormpoc Ha 3auere
obiacti BO3MOXKHOI'O | BO3MOXXHOT'O NPUMEHEHUS
MPAMEHEHHS Pa3IMYHBIX | KOOPIUHAIIMOHHBIX
COEIMHEHU N U | COeIMHEHUN
MaTepHaioB B | ymeer wucmone30BaTh Ha | JlaboparopHas paborta Bomnpoc Ha 3auete
3aBUCHMOCTH  OT  MX | NPaKTHKEe TEOPETHYCCKUE
CBOWCTB 3HAHUS Ui ONpeAeICHHUS
obmactu MIPUMEHEHHUS
4 KOOpAMHAIIMOHHBIX
COEIMHEHUN
BiameeT mpakrudeckumu | JlaboparopHas pabora Bonpoc Ha 3auere

MprUeMaM# HCIOIb30BaHUS
MEXAUCIUTTMHAPHBIX
3HaHUM ISl ONpeAeNeHUs
obnactu MIPUMEHEHUS
KOOPAWHAIIMOHHBIX
COEJIMHEHUN

TumoBble KOHTPOJIbHbIE 3aJaHUsl WJIH WHbIe MATepHAJbl, HEOOXOAUMBbIE JIsl
OLCHKH 3HAHUH, YMEHHMH, HABBIKOB U (WIH) ONbITA JAeATeJIbLHOCTH,
XapaKTepPU3yIOUUX 3Tanbl (POPMUPOBAHUS KOMIIETEHIIUHA B Mpouecce 0CBOEHMS
00pa3oBaTeIbHOI NPOrPaAMMBI:

Yemuwoii onpoc
Komnerenuuu nposepsiembie oneHOYHbIM cpeacrsom: IIK-1, ITK-4

Tema: «OCHOBHbIE MOHATHSI XUMHH KOOPAMHAIINOHHBIX CoeTMHEHH»

1. Kpartkas uctopus pa3BuTHsI XUMUHU KOOPAUHALIMOHHBIX COEAUHECHUH.

2. OOmue CBeJCHUS U MOHITHS O KOOPIUHAITMOHHBIX COSTUHECHUSIX.

3. llenTpasbHBII aTOM — KOMIUIEKCOOOpa3oBaTeb, JIMTAHIbI, BHYTPCHHSS U
BHEIIIHS KOOPAUHAIIMOHHBIE C(EpHI.

CteneHb OKUCIICHUS U KOOPAUHAIIMOHHOE YHCIIO LIEHTPAIBHBIX HOHOB.
JIeHTaTHOCTB JINTaHIOB.

Kimaccudukanus v nmpaBuiaa HOMEHKJIATYPbI KOOPIMHAITMOHHBIX COSTMHCHHI.
JleTasibHBIC, TIOJHBIE M COKpAIIEHHBIE POPMYIIBI KOOPIUHAIIMOHHBIX COCTMHECHHM.
N3oMeprsi  KOMIUIEKCHBIX ~ COCIMHEHWM:  THApaTHas,  HOHU3ALMOHHAS,
KOOpAWHAIMOHHAS (B T.4. KOOPAWHAIIMOHHAS MOJUMEPUs), CTPYKTYpHasl, U30MEPHUS
CBSI3U, TEOMETPUYECKAs], ONITHYECKas U KOH(OpMaIMOHHAS.

9. BrausHue THNA HW30MEPUU KOOPJIWHAIIMOHHOTO COEJUHEHMS Ha €ro (QPu3MKo-
XAUMHUYECKUE CBOVCTRBA.

® N » ok

Tema: «XumMuueckas CBsi3b B KOOPAUHAIIMOHHBIX COCAUHCHUAX»



1. MonenbHble MOAX0Abl K OOBSICHEHUIO IMapaMEeTPOB XUMHUYECKOTO CBS3bIBAHHS B
KOOPJIMHAIIMOHHBIX COCIUHEHUSIX.

2. DIEeKTPOCTAaTUYECKHH TMOAXOJ: MOJAEIb MYJbTUIIOIbHBIX B3aUMOJICUCTBUI WU
KOHIIEIIIIHS 3JIEKTPOHEHTPATIbHOCTH.

Teopust KPUCTATITUYECKOTO MOJIS.

OOBsicHEHUE CIIEKTPAIbHBIX U MAarHUTHBIX CBOMCTB KOMILJIEKCOB.

[IpoOnema cTabuin3auu COCTOSIHUNA OKUCTIEHUSI KOMILIEKCO0Opa3oBaTelieH.
Oddext Ana-Tennepa.

MeTo1 BaJICHTHBIX CBSI3EH.

Hu3ko- 1 BBICOKOCITMHOBBIE KOMILIEKCHI.

BuyTpu- 1 BHeMIHEOpOUTAIbHBIE KOMILICKCHI.

10 Teopus moJist IMraHA0B KaK pa3BUTHE TEOPUM KPUCTATUIMYECKOTO TTOJIS.

11. AHanu3 BO3MOXKHOCTEH M OTPAHUYEHHUM TMPUMEHEHHUS MOJAXOJ0B K OIMCAHUIO
XUMHYECKOM CBS3HM B KOMIUIEKCHBIX YaCTHUIIAX.

00N U AW

Tema: «KommiekcooOpa3oBaTesid v JJUTAHAbI»

1. OO030pHBIA aHAIU3 KOMILUIEKCOOOPA3yIONUX CBOWCTB XMMHYECKHUX JJICMCHTOB:
3HAYCHUSI KOOPJAMHAIMOHHBIX YHCEJ, XapaKTepHbIC JHMTaH/bl, YCTOWYHMBOCTH U
reoOMETPHsl KOMIUIEKCOB, HanboJjiee aJeKBaTHbIE MOJCIH CTPOSHUSI KOMILJIEKCOB.

2. O6mas knaccudukarus JUraHaoB.

3. Jluranasl MOJIEKYJSPHBIX KOMILJIEKCOB: aTOMBI, MOHBI, JUTOMO-, TOJUTOMO- H
reTepOsICPHBIC HEOPTaHUISCKUE MOJICKYJIBbI, OPraHMYECKHUE COSTUHCHHMS.

4. AMOUIEHTATHOCTH JUTAHIOB.

5. XenaTHbIC JUTAHIBI, IIOHATHE O XEJIATHOM U IOJHMXEIaTHOM d(deKTax.

6. MaxkpoInuKInIecKre JTUTaH b, UX Kiaccudukaius mo SAuuMupckomy.

7. Maxkponuknuyeckuid 3¢ PexT.

8. JIuraHapl KOMIUIEKCOB ¢ MHOTOIICHTPOBBIMHU KOOPIUHAITMOHHBIMH CBSI3SIMH.

9. JluraHawl TU- ¥ TIOTUSAIEPHBIX KOMIUICKCOB.

10. MoJteKkyJibl pacTBOPUTEINICH KaK JTUTaH bl COJTbBATOKOMITIICKCOB.

Tema: «TepmoguHAMHUKAa KOMILIEKCO00PAa30BaHU»

1. TepmomuHaMHUYeCKHE XapaKTEPUCTUKH PEAKIUNA KOMIUIEKCOOOpa30BaHUS, WX
B3aUMOCBS3b.

KoHcTaHThl yCTOMYMBOCTH KOOPANHALIMOHHBIX COEIUHEHUMN.

PacueTsl paBHOBECHI KOMILIEKCOOOpa30BaHUSI.

OcHoBHBIE (PAKTOPBI, BIUSIONINE HA YCTOWUYUBOCTH KOMILJIEKCOB.

Psan UpBunra-Yunbamca 1ist U30XOPHO-U303aPSAIHBIX HOHOB.

3aKOHOMEPHOCTA M3MEHEHHUSI MOCJIEAOBATEIbHBIX KOHCTAHT YCTOWYMBOCTH
(ctatucTuyeckass W "XUMHUYecKad'" KOMIIOHEHTHI, BJIWSHUE NPUPOABI JIUTAH[A,
CIIMHOBOT'O COCTOSIHUSI, THOPUIU3AIINHN).

7. TepMoauHaMHKa XeIaTHOTO, IOJIMXEIATHOTO U MAaKPOITUKIMIECKOTO 3(h(PEKTOB.

SRRl N



8. BaumsHue pacTBOpUTENIS KaK cpeAbl M XMMHYECKOTO pearcHTa Ha
KOMILIEKCOOOpa30BaHHUE.

Tema: «CHHTe3 H PpeaKHUOHHASA CIOCOOHOCTH KOOPAUHAIMOHHBIX
coeINHEeHUI»

Crparerust CHHTE3a KOOPJIMHAIIMOHHBIX COETUHEHHUI.

[IpsiMbIE 1 KOCBEHHBIE ITyTH CHHTE3A.

TepMOIUHAMHAYECKA U KHHETUYECKHA KOHTPOJIMPYEMBIE PEAKIIUA CUHTE3A.
[Ipumepsl cHUHTE3a KOOPAMHAIMOHHBIX COCIMHEHHM C MOHOJCHTAaTHBIMU,
XEJATHBIMU U MAKPOUUKINYECKAMU JTUTaHIaMHU.

5. Oco0OeHHOCTH CHUHTE3a MOJUSAIEPHBIX COCTUHCHUH.

6. TeMIuiaTHBIN CHHTE3 KOMIUIEKCHBIX YaCTHII.

7. Metoasl CUHTE3A, CBSI3aHHBIC C 3aMOpaKUBaHUEM paBHOBECUI
KOMILJIEKCOOOpa30BaHMUsl.

8. OkucieHue WIM BOCCTAHOBIEHHE JOMUHHPYIOIIETO KOMILUIEKCA B CHUCTEME
KOMIUIEKCHBIX YaCTHII.

9. Knaccudukanus peakiiuii KOMIICKCHBIX YaCTHII.

10. ®opmanpHas KUHETUKA ONKUCAHUS PEaKIUH.

11. IlonsiTHE O KNHETUYECKON YCTOMYMBOCTH KOOPAMHALMOHHBIX COEINHEHUM.

12. MexaHnu3Mbl peakiui 3aMEeICHUs JTUTa0B.

13. DddexTs! TpaHC-BIUSHUS B KBAIPATHBIX U OKTAdAPUUCCKUX KOMITJICKCAX.

L=

Tema: «PU3HMKO-XMMHYECKHE METOJAbI B KOOp)]I/IHa]_[I/IOHHOi/i XHMHUN»

I. OOmast  cTtpareruss  OpUMEHEHUS]  (PUBUKO-XUMUYECKHMX  METOJIOB B
KOOPJAMHAIMOHHOW XUMUHU.

2. JudpakuuoHHbIE METOJBI (pentrenorpadus, 3NEeKTpOHOrpadus,
HeHUTpoHOrpadus).

3. Cnektpockonuueckue wMeroasl (SAMP, OIIP, AKP, KP, y-pe3onancHas,
a0bCcopOIIMOHHAS B IIMPOKOM Auana3zoHe AauH BoJH (0T Y® 10 paano4acTOTHOM U
Jp.).

DNEKTPOXUMHUECKHE METOIbI (MTIOTEHIIMOMETPHUSI, MOJISIpOrpadus).
OKCTPAKIIMOHHBIE METO/IBI.

Kanopumerpuueckue METO/Ibl, B T.4. METOJIbI TEPMUYECKOTO aHAIH3A.
HccnenoBanus paCTBOPUMOCTH.

HNonooOMEHHBIE METO/TBI.

Komnreroreproe MoaenupoBaHue.

WX

Tema: «le/IK.]'la)]HLle ACNIEKTHI XUMHMH KOOPANHAINNOHHBIX COCI{HHeHI/Iﬁ))

1. KOOpI[I/IHaHI/IOHHBIC COCAMHCHUSA B )KMBbIX OpraHU3Max.



2. TlonsTne 0 OMOKOOPIAMHAIIMOHHOW XUMHH. BUKOMIIIIEKCH 1 OMOKJIaCTEPHI.
BuokoMIiekchl ¢ aHHOHAMU HEOPTaHUYECKUX KHUCIIOT. BUOKOMIIIIEKCHI C
aMUHOKHCTIOTaMH 1 OenkaMu. brokommiekcsl ¢ moppupuHamu.
TOKCHYHOCTh METAIIOB: POJIb KOMILIEKCOOOpa30BaHUSI.

OcCHOBHBIE ACTIEKTHl TPUMEHEHUSI KOOPAUHAIIMOHHBIX COCTMHEHUH.
KommiekcHble coeluHeHNsI TUIATUHBI KaK MPOTUBOOITYX0JIEBBIE MPETapaThl.

kW

MarHuTHbIE, (POTOXPOMHBIE U TIP.
7. KoMIekchl B ralibBAHOTEXHUKE, aHATTUTUYECKON XUMHUH U JIp. 00JIacTAX.

Kpurepuu ouenku:

MaTepI/IaJ'IBI Ha OCHOBC KOMIIJIICKCHBIX COCHHHCHHﬁZ JJFOMHMHCCIHCHTHBIC,

Kpurepuu Onenka YpoBeHb
1) mosiHOE pacKpbITHE BOIIPOCA; «OTIUYHO» MOBBIILICHHBIN
2) yka3aHue TOYHBIX Ha3BaHUHU U (MpoABUHYTHIN)
ONIPEAECIICHNM; YPOBEHb
3) npaBuibHas (HOPMYITUPOBKA MOHITHI U

KaTEeTrOpHi;

4) caMOCTOSITEILHOCTh OTBETA, YMEHHUE
BBOJIUTH U MCIIOJIL30BaTh COOCTBEHHEBIE
KJIacCu(UKAIIUKA U KBaTU(PUKAIUH,
aHaJU3UPOBATh U JCJIaTh COOCTBEHHBIE
BBIBO/IBI 110 pacCMaTPUBAEMOM TEME;

5) ucroap30BaHUE JOTIOJTHHUTEIIBHOM
JIUTEPATYPHl U HHBIX MAaTECPUAJIOB H JIP.

1) HEZOCTATOYHO TOTHOE, TT0 MHEHHIO «XOpOLLIO» 0a30BbIl YPOBEHB
MPENOAABATEIIS], PACKPBITUE TEMBI;

2) HECYIIIECTBEHHbIC OIIMOKHU B
OIPEJICIICHUN TTOHITHUI U KaTETOPUM U T.
Il., KapJINHAJIbHO HE MEHSIOIIUX CYTh
U3JI0KCHUS

3) “cnosb30BaHUE yCTapeBIICH yueOHOM
JINTEPATYpPbl U APYTUX UCTOYHUKOB.

1) oTBeT oTpaxkaeT olliee HaNpaBIeHNUE «YIIOBJIETBOPUT | IOPOTOBBIN
W3JI0KEHHUSI JIEKIIMOHHOTO MaTepHaIa U EIIbHO» YPOBEHb
MaTepuaja COBPEMEHHBIX YUE€OHUKOB;

2) Hanu4Ke T0CTaTOYHOI'O KOJIMYeCTBa
HECYLIECTBEHHBIX MJIM OJHOW-IIBYX
CYILIECTBEHHBIX OLIMOOK B ONPEAEICHUH
IIOHATUN U KaTETOpUH U T. I1.;

3) ucrnosb30BaHUE ycTapeBIlel yueOHON
JUTEPATYPBI U APYTUX UCTOYHHUKOB,;




4) HeCIOCOOHOCTh OCBETUTH
po0IeMaTUKy y4eOHOUW TUCIUTITUHBI U

Ap.

OT14eTsl 10 1200paTOPHBIM padoTam
Kovmnerenunu npoBepsiemblie ouieHOYHbIM cpeacteom: IIK-1, ITK-4

Ilepeuyenn 1a60paTOPHBIX PadoOT

Jlao. padora: OOmue cBONWCTBa KOOPAMHAIIMOHHBIX COSMHEHUH.

JIao0. paﬁoTa: KOOpIII/IHaHI/IOHHBIC COCANHCHUA S- U P-3JICMCHTOB.

JIa6. pabdora: KoMruiekcHble coeiMHEHUS d-2JIEMEHTOB.

JIa0. pabdora: KoMIUIEKCHBIE COEIMHEHUI C PA3JINYHBIMUA TUIIAMU JIUTAH/IOB.

JIa0. padora: [[poyHOCTh KOMIUIEKCHBIX COCIMHEHHUI.

JIad. padora: OnpeneneHue TEpMOJUHAMUYECKUX TAPAMETPOB PEAKLUN
KOMITJIEKCOOOpa30BaHUSI.

JIa6. pabdora: MeToabl CUHTE3a KOOPAMHAIIMOHHBIX COCTMHEHUM.

Jlab. pabdora: PeakunonHas crnocoOHOCTh KOOPIMHAIIMOHHBIX COCTMHEHU.

JIa6. padora: [[BeTHOCTh KOMIUIEKCHBIX COCIMHEHMUIA.

JIa6. paboTta: VccinenoBanue KOMIIEKCOOOPa30BaHUS METOOM MOTEHIIMOMETPHHU.

JIa6. pabora: VcciaegoBanrue KOMIUIEKCOOOPA30BaHUS METOAOM DJIEKTPOHHOM
CIEKTPOCKOTIHUH.

JIa0. padora: [[puMeHEeHNE KOMIUJIEKCHBIX COEUHEHUN

Yka3aHusi K COCTaBJIEHUI0 OTYETOB O BHINOJHEHUH paﬁoTbI

Bce HaOmoeHHs W BBIBOABI IO 3KCIEPUMEHTAIBHOM paboTe clenyeT
3aHOCUTH B paboumil )KypHas, OTpaxkaronuil Bcro paboTy cryiaeHta. Ha oGmoxke
WJIA Ha TIEPBOM CTPAaHUIIE IKypHAaJa JOJDKHBI OBITh HAMMCAHBI (paMUITUS CTY/ICHTA,

CIr0 HMHHUIHAJIBI, HOMCP TIPYIIIIbI MU HA3BAHHC IIPAKTUKYMaA. 3anucu B JKYypPHAJIC




IIPOU3BOJAT TOJBKO YEPHUIIAMH, JAKOHUYHO, AKKYPaTHO, HEMOCPEACTBEHHO IOCIIE
IIPOBEICHHUSI OIbITA. 3aMUCh JOJIKHA COJIEPKaTh:
1. Jaty BbINOIHEHUS PAOOTHI.
HaszBanue TeMbl 1 Ha3BaHUE ONbITA
[locnenoBareabHOCTh MPOBEAEHUS ONIEPALIMIA OMIBITA.
OnucaHue yclIOBHN TPOBEACHUS OIIBITA.

PucyHOK miam cxeMmy UCIoJib3yemMoro npudopa.

M3MeHeHne OKpacky BELIECTB, BBIICICHNUE U XapaKTep OCaaKa.
PacueTsl, mpoBoAMMBbIE TPU BBIMTOTHEHUH PaOOTHI.

2

3

4

5

6. YpaBHEHHs BCEX NPOUCXOIALIMX B ONBITAX PEAKLUH.
7

8

9. OTBeTHI Ha MTOCTABIICHHBIE B PYKOBOJICTBE BOIIPOCHI.
1

0. BeiBOAEL

Kputepuu onieHKH

Kputepun Onenka YpoBeHb
Bnagenue  HaBbIKaMu  IUIAHUPOBAHUS, 3a4TEHO MOBBIIICHHBIN
MPOTHO3UPOBAHUSA u MIPOBEICHUS (IpOIBUHY THIHA )
XUMHUYECKOTO JKCIEPUMEHTa, 0e30macHoi YPOBEHbB

paboThl B XMMHYECKOW J1abopaTtopui;
BJIQJICHUE TpUEMaMH  pa3pabOTKu |
peanu3anuu METOJIOB CUHTE3a
KOOPIMHAIIMOHHBIX COCTMHCHHIA,
BIIQJICHUE  TEXHUKOW  DKCIEPUMEHTA,
nmpueMaMd  W3MEpeHHS  (PU3UIECKUX
BEJIMYHH C 33JTaHHON TOYHOCTHIO; BIaICHHE
HaBbIKaMU palbOThI Ha MpubOpax, aHaIu3a

U MHTEPIIPETALNN MTOJIyYEHHBIX
OKCIEPUMEHTAIBHBIX PE3YJIbTATOB.
Bnanenune HaBbIKaMU IIPOBECHUS 3a4TEHO 0a30BbIil YPOBEHb

XMMHYECKOTO HKCIEPUMEHTa, O€30MacHOM
paboThl B XUMHUYECKOW J1abopaTopuu;
BJIa/ICHUE METOJIaMuU CHUHTE3a
KOOPAMHALIMOHHBIX COCTMHEHHUIA;
BJIQJICHHE  TEXHUKOM  DKCIEPHUMEHTAa,
npueMaMd  U3MEpPEHHs  (PU3NYECKUX
BEJIMYMH C  33aJaHHOM  TOYHOCTHIO;
BJIaJICHWE  HaBbIKaMH  pabOTBl  HA
npubopax, aHajau3a W HHTEPIpPETALMH
MOJTyYEHHBIX DKCIIEPUMEHTAIBHBIX




pPE3yJIbTATOB.

OTtcyTcTBHE BJIJICHUS HaBbIKAMHU | HE 3aYTEHO YPOBEHB
XUMHYECKOTO IKCIEPUMEHTA, OE30MacHOM He chopMupoBaH
paboThl B XUMHUYECKOH JabopaTopuu;

HEBJIAJICHUE MeToJaMu CUHTE3a

KOOPAMHAIIMOHHBIX COCIMHEHUI;

OTCYTCTBHUE BJIAJICHUSI TEXHUKOH

OKCIIEPUMEHTa, TMpUEeMaMu HU3MEpPEHUs
(¢u3MUeCKMX  BEJIMYMH C  3aJIaHHOM
TOYHOCTBIO; OTCYTCTBHUE BJIJICHUS
HaBbIKaMH pabOTHI HA MPUOOpaXx, aHaIN3a
u WHTEpIIpETalnU MOJIYYEHHBIX
AKCIEPUMEHTAIIbHBIX PE3YJIHTATOB.

3a4eTHO-3K3aMeHAMOHHbIE MATEPHAJIbI
JJIS1 IPOMEKYTOYHOM aTTecTalMu (IK3aMeH/3a4eT)

Bonpocsl /151 NOATOTOBKY K 3a4eTy
Komnerenunu npoBepsieMble OlleHOUHbIM cpeacTBom: IIK-1, ITK-4

1. OcHOBHBIE TOHATHS KOOPJIUHAIIMOHHOW TEOPHUHU.

2. Tumbl KOMIUIEKCHBIX COEAMHEHMH MO KIACCHU(pUKALUU JIMTAHIIOB, 3apsay
KOOPAUHAIMOHHOM c(epbl, YUCITy IEHTPAIbHBIX aTOMOB.

3. HomeHkaTypa KOMILIEKCHBIX COEINMHEHUM.

4. 3omepurs KOMIUIEKCHBIX COCTMHEHUI.

5. Ilpupoia XMMHUYECKON CBSA3U B KOMIUIEKCHBIX COCIMHEHUAX. METOl BaJeHTHBIX
CBSI3€H ISl ONTMCAHUS KOOPAMHALIMOHHBIX COCAUHECHUM.

6. Teopus xpucraumueckoro mois (TKII). Pacmennenue d-opOutaneir B
OKTa’IpUYECKOM U TETPAdIPUUYECKOM IIOJIE.

7. DHeprus pacllervieHusi, HSHEPrus CHapuBaHUST U DHEPrus CTa0WIN3alud
KpUCTAITNYECKUM TTosieM. CIEKTPOXUMHUYECKUM AT TUTaHIOB.

8. Ilonarue o teopun SAHa-Temnepa, TeTparoHaIbHOE MUCKAKEHUE OKTA3IPUUYECKHUX
KOMIIJIEKCOB.

9. Dmuepreruueckass auarpamma MO komIUiekCHbBIX coequHenuil. I[locTpoenue
TPYIIOBBIX OpOUTATICH U UX B3aUMOJIEHCTBHUE C OPOUTAISIMU LIECHTPAJIBHOTO aToMa, S-
U P-IOHOPHBIE U aKUENTOPHBIE JINTAH/IBI.

10. Ucnoap3zoBanue TKII m MMO it oObACHEHHS OINTHYECKHX M MArHUTHBIX
CBOMCTB KOMIUIEKCHBIX COCIMHEHUM.

11. KomniekcHbIE COETUHEHHUS S- U P-3JIEMEHTOB.

12. KomrnekcHble coemnHeHns d-3JIeMEeHTOB.

13. KapOonuiibl, MeTamiokapOeHbl, METAIJIOLEHBI, (DyIIepHIb.

14. KoMIuiekcobl ¢ MaKpOLMKINYECKUMU JIMTAHIAMMU.

15. TlonusinepHbIe KOMILIEKCHI.

16. MexaHU3MbI pEaKIIN KOMIUIEKCHBIX COCIMHEHUM.

17. B3aumHO€ BIMSIHUE JIMTAHIOB B KOOPJUHALIMOHHOM cepe.



18. VYcroiuMBOCTh KOMILJIEKCOB B pacTBOpaXx M OCHOBHBIE (akTOphl, €€
OIIPEAEIIAIOLIHE.
19. JlaOuibHOCTP W WMHEPTHOCTh. OHTPONMHUIHBIA BKJIAJ B SHEPreTUYECKYIO
YCTOWYMBOCTh KOMIUIEKCOB, COJBBAaTHBIN 3¢ dekT, xenaTHwii dddext, mpaBuia
uukioB JI.A.Uyraesa.
20. dudpakuvoHHBIE METOJbl HCCIEIO0BAaHUA KOOPAWHAIMOHHBIX COEIMHEHUM:
peHTreHo(a30oBblii M PEHTTeHOCTPYKTYPHBIM  aHaJM3bl,  HEUTpOHOrpadus,
3JIEKTpOHOTpadus.
21. CnekTpanbHbIe METO/IbI UCCIIEOBAHUS: AIEKTPOHHBIE CIIEKTPBI B BUAUMON U Y D-
obOnactu, konebarenpHas crnekTpockonus (MK- u KOMOMHALMOHHOrO paccesHus),
cuektpockonua OJIIP, AMP, SKP, EXAFS-cnekTpockonusi, CHEKTPOCKOIHUA
HUPKYJSIPHOTO TUXPOU3MA.
22. HWccnenoBaHusl AIEKTPONPOBOAHOCTM M MAarHUTHOW  BOCIPUHUMYHMBOCTH.
HccnenoBanus AMNOIBHEIX MOMEHTOB. MIMnieqaHCc-CIeKTPOCKOMHSL.
23. TepMOrpaBUMETPHS U MACC-CIIEKTPOMETPUS KOMIJIEKCHBIX COEIMHEHU.
24. IlpuMeHeHne KOMIUIEKCHBIX COCIUHEHUN B XMMHYECKOM TEXHOJOTHUM, KaTalause,
MEIULMHE U KOJIOTHH.

Kpurepnn oneHuBaHus 10 3a4€ETy:

OTBeT OLIEHUBAETCS «3aYTEHO», €CIIU CTYJICHT:

IIOJIHO PAacKpbUl COAEpKaHME MaTepuansa B 00JIaCTH, INPEAYCMOTPEHHOU
IIPOrPAMMOM; U3JI0KWI MaTEPUAJl TPAMOTHBIM SI3BIKOM B OIPEJECICHHON JIOTMYECKOU
IIOCJIEIOBATEIIBHOCTH, TOYHO MHCIOJb30Bajl TEPMHUHOJIOTHIO; II0Ka3ajl yYMEHMs
WUIKOCTPUPOBATh TEOPETUYECKHUE IIOJOKEHUSA KOHKPETHBIMM IPUMEpPaMU U3
IIPAaKTUKH; MPOJEMOHCTPHUPOBAI YCBOCHHE M3YYEHHBIX COIYTCTBYIOIIMX BOIIPOCOB,
c()OPMUPOBAHHOCTh M YCTOMYMBOCTb 3HAaHMI; OTBEYA] CaMOCTOSITENIBHO 0e€3
HABOJAIIKUX BOIIPOCOB; BO3MOXKHBI OJHA — JBE€ HETOYHOCTH MPHU OCBELICHUHU
BTOPOCTENEHHBIX BOIIPOCOB.

OTtBer OLCHNBACTCA «HE3AYTEHO>» B CICAYIOIHX CIIydadx:

HE PACKpPBITO OCHOBHOE COJEp>KaHUE Y4eOHOTO METOAMYECKOTO MaTepHuala;
00Hapy>KEHO HE3HAHUE U HETIOHMMAHUE CTYJICHTOM OOJbllel Win Hanbojee BaXxHON
YaCcTW JUCLUMIUIMHBI, JOMYLIEHbl OIMMOKA B ONPEACICHUH TIOHSATUN, TMpHU
UCIIOIb30BaHUN TEPMHHOJIOTMH, KOTOPhIE HE WCHPABJICHBI TIOCJIE HECKOJbKUX
HABOJSIIMX BOMPOCOB MPEMOJaBaTelis; JOMyCKaeT OMIMOKM B  OCBEIICHHUH
OCHOBOIOJIAral0IIMX BOIPOCOB TUCIIUIUINHBI.

OneHouyHBIE CpeACTBA M HMHBAIAAOB W JIMIl C OTPaHWMYECHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbsI  BBIOMPAIOTCS C yYE€TOM WX WHIAMBHIYaJIbHBIX
NCUXO0(U3UIECKUX 0COOCHHOCTEH.



— TpU HEOOXOAMMOCTH WHBAJIWJAAM U JHUIAM C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU ~ 37I0POBBSI  IPEIOCTABJISETCS  JIOMOJHUTEIHLHOE BpeMs  JUIs
MOJITOTOBKU OTBETA HA SK3aMEHE;

— MPY TPOBEJICHUY TPOIEAYPhI OTICHUBAHUS PE3YJIHTATOB O0YUICHIS HHBAIH]IOB
U JUI C OrPAaHUYCHHBIMA BO3MOXKHOCTSMH 3J0POBBS  MPEAYCMATPUBACTCS
WCIIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOMMMBIX WM B CBSI3M C WX
WHINBUY ATbHBIMH OCOOCHHOCTSIMU;

— TIp¥ HEOOXOTUMOCTH TSI OOYJAFOIIMXCS ¢ OTPAHNYCHHBIMU BO3MOKHOCTSIMU
3I0POBbSl M HHBAJIHMJOB TIPOIEIypa OICHUBAHUS PE3yIbTaTOB OOYUYEHHUS II0
JTUCITUTUTMHE MOYKET TIPOBOIUTHCS B HECKOJILKO ITAIlOB.

[Ipouienypa oOIlleHUBaHUS pPeE3yJIbTaTOB OOYYEHHsS WHBAIMIOB M JHUI[ C
OTPaHMYEHHBIMA  BO3MOXKHOCTSIMH  3[IOPOBBSl [0  TUCIHHUIUIMHE  (MOJYIIIO)
peIyCcMaTpUBaET IPEAOCTaBICHUEe WHPOpMAIMK B (opMax, aJanTHPOBAHHBIX K
OTPaHUYCHUSIM UX 370POBBS U BOCIPHUATHS HHGOPMAITIH:

JJist Ut ¢ HApyIIIEHUSIMU 3PEHUS

— B TIeYaTHOU (hOpMe YBEIIMUEHHBIM MIPUDTOM,

— B (hOopMe PIEKTPOHHOTO IOKYMEHTA.

JItst AT ¢ HApYIIIEHUSIMA CITyXa:

— B reyatHou opme,

— B (popMe DIEKTPOHHOTO TIOKYMEHTA.

JIJtst U1 ¢ HAapyIIEHUSIMA OTIOPHO-/IBUTATEILHOTO anmapara:

— B IeyaTHou opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHUCHMOCTH OT
KOHTHHI'€HTa 00YYaroIIuXcsl.

5. Ilepeyenb yueOHOIi JuTepaTypbl, HH(POPMAINMOHHBIX PECypPcoB H
TEXHOJIOTHH

5.1 YueOHas ureparypa

1. Heynauuna, JI. K. Xumusi KOOpJIMHAaLIMOHHBIX COEAUHEHUN : ydeOHOE
nocobue ays akagemudeckoro 6akanaBpuara / JI. K. Heynauuna, H. B. Jlakuza. —
M. : U3narenbctBO FOpaiit, 2018. — 123 ¢. — (Cepus : Yauepcuretsl Poccun). —

ISBN 978-5-534-05861-1. — Pexum JocTyna : www.biblio-
online.ru/book/E339FDAA-BI98F-47A7-8CB9-28C4D6B4D56F .
2. Kucenes, HO.M. Xumus KOOpAMHALIMOHHBIX COCAVUHEHHHN B 2 4.

Yactp 1: yueOHMK U MpaKTUKYM Uit OakanaBpuaTa u Maructparypsl / O.M. Kucenes.
— M.: UzparensctBo HOpaiit, 2018. — 439 c. — (Cepus: bakanaBp W Marucrp.
Axkanemuueckuit kype). — [SBN 978-5-534-02960-4. — Pesxxum noctyma: https://biblio-
online.ru/book/CA816A98-1F89-4B19-AAEQ0-7C7AE5C14DBF/himiya-
koordinacionnyh-soedineniy-v-2-ch-chast-1

3. Kucenes, HO.M. Xumus KOOpJWHALIMOHHBIX COCIMHEHUH B 2 4.
Yactp 2: yueOHHUK U MIPaKTUKYM Il OakanaBpuata U Maructpatypsl / FO.M. Kucenes.
— M.: UznarensctBo HOpaiit, 2018. — 229 c. — (Cepusi: bakanaBp ¥ Marucrp.
Axanemuueckuit kypc). — [SBN 978-5-534-02962-8. — Pexxum noctyna: https://biblio-



http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2

online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-
koordinacionnyh-soedineniy-v-2-ch-chast-2

5.2 Ilepuoanueckasi JIuTepaTypa

1. «KypHan HEOpraHUu4eCKON XUMUNY.
2. «XKypHan oO11ieit XuMumn».

3. «KoopanHalMOHHAsA XUMUSD.

4. «XUMHUS U KU3HBY.

5.3. UuTepHeT-pecypchl, B TOM 4YHCJe COBPeMeHHbIe NMPodeccnoHATIbLHbIE 0a3bl
AAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Inekmponno-ouodnuomeunsvie cucmemot (36C):

1. OBC «}OPAWT» https://urait.ru/

2. 9bC « YHUBEPCUTETCKAS BUBJINOTEKA OHJIAITH»
http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvl dannvlx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/

1

2

3. XKypnans! uzgarensctBa Wiley https://onlinelibrary.wiley.com/
4

5

Hayunas snekrponnas 6ubnuorexa (HOB) http:/ www.elibrary.ru/
[ToTHOTEKCTOBBIC apXMBBHl ~ BEAYIIMX 3alagHbIX HAYYHBIX OJKypPHAJIOB Ha
Poccuiickoii mnatdopme HayuHsix xypHanoB HOMKOH http://archive.neicon.ru
6. HanuoHanbHasi 3JIeKTpoHHAs OMONIKMOTEKa (AOCTYIN K DJIEKTPOHHOW OMOIMOTEKE
muccepranuii Poccuiickoil rocynapctsennoit ondnuorexu (PI'B) https://rusneb.ru/
7. IIpesunentckas oudnuoreka um. b.H. Enpriuna https:/ www.prlib.ru/
8. basza mamnpix CSD KemOpmmKcKoro meHTpa KpuUCTAIOrpauuecKux JTaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10. Springer Journals Archive: https:/link.springer.com/
11. Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14.  Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. YHuBepcuterckas uHpopmannonHas cucreMa POCCUS http://uisrussia.msu.ru

L.


https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
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Hud)opmauuonuble CnpaeouHble cucmemosl

1. Koncyabsrant Ilntoc - cnpaBouHas rnpaBoBas cucteMa (JOCTYI MO JTOKaIbHOU
CETH C KOMIIBIOTEPOB OMOIMOTEKN)

Pecypcul c60600H020 0ocmyna

1. KubepJlennnka http://cyberleninka.ru/;

2. AMepuKkaHcKas nmareHTHas 0asza maHHsix http://www.uspto.gov/patft/

3. MunuctepctBO Hayku U Beicimiero oOpa3zoBanus Poccuiickoit ®enepanuu
https://www.minobrnauki.gov.ru/;

4. DenepanbHbIi mopTan "Poccuiickoe oOpazoBanue” http://www.edu.ru/;

5. Wndopmanmonnas cuctema "EnnHoe 0KHO 0oCTyIa K 00pa3oBaTebHbIM pecypcam”
http://window.edu.ru/;

6. EnunHas kosuekuus u1udpoBeIX oOpa3zoBaTenbHbIX pecypcoB http://school-
collection.edu.ru/ .

7. IIpoexkt I'ocymapCTBEHHOro MHCTUTyTa pycckoro si3bika uMeHn A.C. IlymkuHa
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;
. CnpaBouno-undpopmannoHHsiii moptan "Pycckuii si3eik" http://gramota.ru/;

9. Cnyx0a TeMaTHUeCKUX TOJKOBBIX clioBapei http://www.glossary.ru/;

10. CioBapu u sHmkIoneauu http://dic.academic.ru/;

11. ObpazoBarenbHblii opTan "Yueba" http://www.ucheba.com/;

12. 3akoHomnpoekT "O06 ob6pazoBanuu B Poccuiickoit deaeparuu". Bonpockl 1 0TBETHI
http://xn--273--84d1f xn--plai/voprosy i otvety

Coocmeennsle 31eKmponnvle 00pazosamenvhvle U UHPOPMAUUOHHDBLE PECYPChL
Kyol'Y

1.  DJEeKTPOHHBIM KaTajior Hayunoit OubIMoTEKU Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DIeKTpOHHas oubmmoTeKa TPYIOB YYEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBHOTO JUHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

4. baza y4eOHBIX TUTAHOB, Y4E€OHO-METOAUYECKUX KOMIUIEKCOB, MyOIWKammii u
koHbepenuuii http://infoneeds.kubsu.ru/

5. bubnuoreka UMHQOPMAIMOHHBIX  pecypcoB  Kadeapbl  UH(GOPMAIMOHHBIX
oOpazoBaTenbHbIX TeXHOJOTHM http://mschool.kubsu.ru;

6. DJeKTpoHHbIN apxuB nokyMeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeIbHbIE PeCypchl Kapeapbl HHPOPMALMOHHBIX CHUCTEM U
TexHojorud B oOpa3zoBanun KyOI'Y © HayyHO-METOOUYECKOTO KypHasia
"[IHKOJIBHBIE I'OABI" http://icdau.kubsu.ru/

6. MeToanyeckue yKazaHus JJisl 00y4alomIMXCsl 0 OCBOECHUIO TUCHUIIIIMHBI
(MoayJin)
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YenemHoe u3ydyeHue JUCHUIUIMHBL « XUMUS KOOPAWHALMOHHBIX COCIUHEHUN
TpeOyeT OT CTYJEHTOB PETYJSPHOTO MOCEIICHHS JIEKINMA, a TaK)Ke aKTUBHOW PabOTHI
HA TMPAKTUYECKUX 3aHATHUSX, BBIMIOJHCHUS W 3alUThl JabOpaTOpHBIX pPadoT,
O03HAKOMJIEHUS C OCHOBHOW M JIOTIOJIHUTEILHOU PEKOMEHIYEMOM JTUTEPATYPOH.

IIpy NOATOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTY/IEHTAM PEKOMEHIYETCS:

1) mpocMOTpeTh 3anucu NpeAbIAYIIEN JEKIUA U BOCCTAHOBUTD B TAMATH paHee
W3YUYEHHBI MAaTEpHAII,

2) 0eriao mpoCMOTPETh MaTepHall MPEACTOSIICH JEKUUHU, C LENbI0 Jy4YlIero
YCBOEHUSI HOBOT'O MaTepHaa;

3) caMOCTOSITENIbHO MpOpadOTaTh OTHAENbHbIE ()parMeHThl TEMbl MPOILION
JIEKLIUU, €CITH 3TO HEOOXOIUMO.

[Ipy KOHCHEKTUPOBAHUHU JIEKIIMOHHOTO MaTepuajga CTyJEeHTaM HY>KHO
CTPEMHUTBCSI KpaTKO, CXEMaTU4YHO, IOCJIEIOBATEIbHO U JIOTUYHO (DUKCUPOBATH
OCHOBHBIE TIOJIOKEHHU S, BBIBOJIBI, 00001IeHHS U (DOPMYIUPOBKHU, HE MBITASICh 3aMMUCAThH
BECH IIPENO0/IaBAEMBII MaTepUai CJIOBO B CIOBO.

[Ipu moAroTOBKE K J1aO0PaTOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHUMATENBHO U3YYUTh MaTepHUal NPeCTOAIICH padOThl U COCTABUTD IIJIaH €€
BBITIOJTHEHU S

2) yaenuTh MOBBILIEHHOE BHUMAHUE SKCIEPUMEHTAIBHBIM OCOOEHHOCTIM
npeacrosiuiell paboThl (MCHOJB3YEMbIM pEaKkTHBaM M O0OpPYJOBAHMIO, a TaKXKe
TEXHUKE PabOThl C HUMH);

Boimonusate  nabopatopHyro  paboTy — HEOOXOAMMO  akKypaTHO U
MOCJIEIOBATEIBHO, OTpaXkasi BCE €€ OCHOBHBIE Talbl B Ja0OpaTOpHOM KypHaiue. s
YCHEIIHONW 3alUThl JTa0OpaTOpHOM paboThl HEOOXOAMMO TINATEIBHO H3YUHTh
JICKIIMOHHBIN U, €CJIM 3TO HEOOXOIUMO, JOTIOTHUTEIbHBIA TEOPETUYECKU MaTepual
o TemMe padoThl, a TAKXKE MPABUIIBHO 3aMOJHUTE Ja00OPaTOPHBIH KypHAaI, clieJiaB BCe
HE0OXO0IMMbIE PacueThl M CPOPMYITHPOBAB BHIBOJIBI 110 TIPOJIETaHHOM padoTe.

IIpy NOATOTOBKE K YCTHOMY OIPOCY PEKOMEHIYETCS:

1) 03HAKOMHUTBHCSI C TEMOH U TIJIAHOM 3aHSTHUS, YTOOBI BBISICHUTH KPYT BOIIPOCOB,
KOTOpbIE OYIyT 00CYKIaThCs HA 3aHSTHH;

2) mopaboTaTh C KOHCTIEKTOM JICKITHH 110 TEME 3aHITHSI, a TAKKE O3HAKOMUTHCS
C peKoMeHAyeMou nuTeparypodl u (mMpu HEOOXOAUMOCTH) JTOTOJHUTEIHHBIMU
HMCTOYHUKAMU WH(OpMaLK B BUJI€ IEPUOINYECKUX U3aHu U IHTEpHET-PECYpPCOB.

CamocrosiTenbHass paboTa Hapsy C ayJIUTOPHOM MPEICTaBIsE€T OJHY W3
BakHeHMX (opm yueOHoro mnponecca. CamocTosTenbHas pabdora — 3TO
IIaHupyeMas paboTa CTYIEHTOB, BBINOJHSAEMAs MO 33JaHUI0 U NP METOAMYECKOM
PYKOBOJICTBE  IpemnojaBaTelis, HO ©0€3 €ero HeNoCpPeACTBEHHOTO  Yy4acTHsl.
CamocrosiTenbHas paboTa npeHa3HaueHa He TOJIBKO JJIsl OBJIAJICHUS MPEICTaBICHHOM
JTUCIUTUITMHOW, HO W Juisi (OpPMHPOBAHUS HABBIKOB PabOTHI BOOOINE, B y4eOHOM,
HAy4YHOHM, TPO(EeCcCCHOHANBLHON IesATEIHHOCTH, CIIOCOOHOCTH MPUHUMATh Ha CeOs
OTBETCTBEHHOCTh, CAMOCTOSITEIHLHO pEIIaTh BO3HHUKAIONIWE MPOOJIEMBbI, HAXOJHUTh
MpaBWIbHBIC PEUICHUS U T.]I.

B ocBoeHMM [UCHMIUIMHBI HWHBAIWAAMU M JIMIAMU C OTPAaHUYECHHBIMHU
BO3MOKHOCTSIMH 3/I0pOBbs OOJIBIIOE 3HAUEHHWE HMMEET HHIWBUIYyalbHas ydeOHas
paboTa (KOHCYJIbTAIlMK) — TOMOTHUTEIBLHOE Pa3bICHEHUE YUeOHOr0 MaTepuaia.




NunuButyanbHble KOHCYJIBTAIIMU 110 MPEMETY SBIISIOTCS BaKHBIM (DaKTOpOM,
CIOCOOCTBYIOIUM UHANBUIYATU3AINN 00YUEHHUS U YCTAHOBJICHUIO BOCITUTATEIIBHOTO
KOHTaKTa MEXJy IMpernojiaBareieM W OOyYaroIIMMCS WHBAIWIOM WIH JIMIIOM C
OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecreyeHue 1Mo AUCHUILINHE (MOAYJII0)

HaumenoBanue
CIIEAAIIbHBIX TIOMEILIEHUNA

OcCHAILIEHHOCTH
CIIeOouaJIbHbBIX HOMCIIIGHI/II\/'I

IlepedeHb TMUEH3NOHHOTO
MIpOrpaMMHOTO 00ecTeueHus

VYuebuble aymutopuu s | MeGenb: yueOHas MeOenb Microsoft Windows;
MIPOBEICHHS 3aggarTuil | Texauueckue cpeactBa | Microsoft Office
JICKIITHOHHOTO THIIA o0yueHHUS:

9KpaH, MPOEKTOP, KOMITLIOTED
VYuebuple aynutopuu aus | MeGenb: yueOHas meOenb Microsoft Windows;
IPOBEICHUS 3anaTuil | TexHnyeckue cpenctea | Microsoft Office
CEMHHApPCKOI0 TUNA, | O0yUYeHUS:
TPYTITOBBIX U | 9KpaH, MPOEKTOP, KOMIBIOTEP
WHIUBUIYJIbHBIX
KOHCYJIbTAIHIA, TEKYIIETro

KOHTPOJIA U HpOMe)KyTO‘-IHOI\/'I

aTTecTallu
YueOHble ayauTopuH s | YueOHas nabopatopus, | Microsoft Windows;
IpOBeJCHUST J1a00paTOPHBIX | YKOMIUIEKTOBAHHAs Microsoft Office
pabor. JlabopaTopus 435C. CreNaIu3uPOBAHHOMN

MeOeIbIo, BBITSDKHOM

CHCTEMOM BEHTUJISALIUH,

MEJIOBBIMU JOCKaMH,

CpeAcTBaMu MOXapHOH

0€30MaCHOCTH M OKa3aHUs
105 0):10)5 1 MEIHUIUHCKOMN
MOMOIIH, 1a00paTOPHBIM
000py1I0BaHUEM:

TEXHOXHUMHUYECKHE,
INEKTPUUYECKUE

HA0OPBI XUMUYECKOU MOCYIbI

U pCAKTHBOB, BOIASAHBIC 6aHI/I,

BEChI

IJTUTKH,

TEPMOMETDHI, MarHUTHbIE
MeUIaJIKU ¢ nogorpesoM MM-
135H «Tarnep», pH- wmetp

«Okcnept-001-3.04»,

cnekrpodporomerp  B-1100
OKOBbIO, nabopaTtopHbIit
UCTOYHUK UTaHUS

[TPOD®KUII B5-71/1M, Bechl
aHanmutnueckue  Adventurer




Pro AV114C
Kypcosas paboTa He npeycMoTpeHa Y4eOHbIM TUIaHOM.

YuecOHbIC TS
KypCOBOTO MPOEKTUPOBAHUS
(BBITIOITHEHUS KYPCOBBIX padoT)

ayIUTOPHH

JUias  caMocCTOsTENbHOM ~ paboThl  OOy4aromMxcs  HPEIyCMOTPEHbl  TMOMELICHMS,
YKOMIUIEKTOBAHHbBIE CIIEIMATU3UPOBAHHON MeOelblo, OCHAICHHbIE KOMIBIOTEPHON TEXHMKOH ¢
BO3MOXHOCTBIO INOAKIIOUEHHA K ceTH «VIHTepHeT» M obecredeHueM J0CTyNna B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCHUTETA.

HaumeHnoBanue nomeleHumn
11 CaMOCTOSITEIILHON
paboThl 00yJArOIIUXCS

OcHaIlLIEHHOCTH IIOMENIEHUI
11 CaMOCTOSITEIILHON
paboThl 00yJArOIIUXCS

[lepeuenp AUIIEH3UOHHOTO
MPOrPaMMHOTO O0ecTieueHust

[Tomemienue JUTS
CaMOCTOSITENIbHON ~ paboThI
oOyyaromuxcsi  (YUTaIbHBIN

3as1 HayuHoit OMOIMOTEKN)

Me6enb: yaebHas mebenb
Kommnekr
CHeLIMaTM3UPOBAHHOMN
MeOen: KOMITBIOTEPHBIE
CTOJIBI
O6opynoBanue:
KOMIIBIOTEPHAsT TEXHHKA C
HOJKITIOYEHUEM
UH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHOH  CETH
«HTEpHET» W JOCTYIIOM B
AJIEKTPOHHYIO
uH()OpPMAITMOHHO-
00pa30oBaTeNbHYIO cpeny
o0pa3oBaTeNnbHOI
OpraHu3any, BeO-KaMepshl,
KOMMYHHKAIIHOHHOE
obopyoBaHue,
oOecrnieynBaroniee JI0CTyln K
CeTH WHTEpHET (IIPOBOHOE
COCIIMHEHUE M OeCTPOBOHOE
COEIMHEHUE IO TEXHOJIOTUH

Wi-Fi)

Microsoft Windows;
Microsoft Office

ITomemenue s
paboTsl

obyuaromuxcs (aya. 431C)

CaMOCTOSATENbHON

Me6enb: yuebHnas mebenb
Kommiekr
CIIENAaIU3UPOBAHHOMN

Microsoft Windows;
Microsoft Office




mMebenu: KOMIIbIOTEPHBIE
CTOJIBI

O6opynoBaHue:
KOMITBIOTEpHAsT TEXHUKA C
HOKITFOYEHUEM
nH()OpPMAITMOHHO-
KOMMYHHUKAI[MOHHOH  CETH
«lHTEpHET» W JOCTYNIOM B
JJIEKTPOHHYIO
UH(POPMALIMOHHO-
00pa3oBaTebHYI0 cpeny
o0Opa3oBaTenbHON
OopraHu3amui, BeO-KaMmephl,
KOMMYHHKAIIHOHHOE
o0opyoBaHue,
o0ecreunBarolee J0CTyn K
CeTH HHTEpHET (TPOBOJHOE
CoeZMHEeHUEe 1 OecrpOBOHOE
COCIMHEHHUE IO TEXHOJIOTUU
Wi-Fi)




