[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadeapa xumun

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. Cxpunuukosa
«05» nrong 2021 .

PABOYAS ITPOT'PAMMA

no nucummivae b1.B.JIB.02.3 Xumus KOOpAHMHALMOHHBIX COEMHEHUI
Hampasnenune nogarorosku/crennanbHOcTh: 04.03.01 - Xumus
[Ipoduns/HanpaBneHHOCTH/cIEIMATN3AIN: XUMHUS TBEPAOTO Tella M XUMUSI MaTepUAJIOB
YpoBeHb BhICIIET0 00pa3oBaHus: OakaJaBpuaT
KBanudukauus: bakanasp

rox Habopa: 2021

TamboB, 2022



ABTOp NMpOrpamMmsbi:
Kannunar xummnueckux Hayk, Anexuna Oinbra BnagumupoBHa

Pabouas mporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 04.03.01 -
Xumus (ypoBeHb OakanaBpuata) (mpuka3 MuHuctepcTBa odpazoBanus U Hayku PO ot «17» urons 2017 1.
Ne 671).

Pabouas nmporpamMma npunsta Ha 3acegannu Kagenpst xumun «17» utons 2021 1. IIporoxon Ne 8

Paccmotpena u ono0peHa Ha 3acenaHum Y4eHoro cosera MHctuTyTa ecrectBo3Hanus, [IpoTokon oT «05»
ntonst 2021 . Ne 10.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT OAKATABPA. ... uveenttintt et et e et e e e ee e e iee e eaeeeteeaeeaeenns 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KoHTponb 3HaHMI 00y9atONINXCS U TUTIOBBIC OIIEHOTHBIC CPEICTBA. - . u e v eneeeneeneneeneeaneananeananeenenss 8

. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 15
. Y4eOHO-MeToiuecKoe U HHPOPMAITHOHHOE 00ECTICUCHHE JUCIUTITIHBL. . . . \vueseeeeeneeneneeneneenennanenss 17
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 17



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
MHauKaTophl TOCTIKEHUS] KOMIIETEHITNH
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-5 CnocoGeH mpoBOouTh |AHATU3UPYET TEOPETHUSCKHUI Marephall M0 OCHOBHBIM
paboTsI 0 00paboTKE U BOIPOCAM  XVMHH  KOOPAWHAIMOHHBIX  COCIUHEHUIH
aHaImM3y MPUMEHSICT BOMKUCAHUU PA3IIUYHBIX (DU3UKO-XUMHUECKUX
HAyYHO-TEXHUYECKOM CUCTEM
nH(OPMAITUH U PE3YJIETATOB
HCCIEI0BaHUM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

3 |brooprannyeckas +
XUMHUS

KBanToBas xumus +

KOJ'IJ'IOI/II[HaSI XHUMUA +

Kpucrannoxumus +

_[(N|n|~

Hanomarepuanosenen +
ue




o0

Ipeanunnomuas +
MPaKTHKA

9|Cnoco0sI pazneneaus | +
Y KOHIICHTPUPOBAHUS

10 |Crpoenue BemectBa | +

11 |CynpamornekysipHas +
XUMUS

12| Teopust pacTBOpOB +

13 [ XuMH4YeCcKre OCHOBEI +
OMOJIOTHYECKUX
MIPOLIECCOB

2. Mecrto nucuuninHbl B ctpykrype OIl 6akanaBpuara:
JucuumuinHa «XUMHUsL KOOPAWHAIIMOHHBIX COCIMHEHUID OTHOCUTCS K 4acTd, POpMUPYEeMOil ydacTHUKaMU
o0pa3oBarenbHbIX OTHOLICHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

JucuuminHa «XuMHsS KOOPAUHAIIMOHHBIX COCTMHEHUIN» U3y4aeTcsl B 2 CEMECTPE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIUHBI:

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 32
Jlexuu (Jlexiun) 16
[Tpaktuueckue (IIpaxr. pab.) 16
CamocrositenbHas pabota (CP) 40

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
2 cemectp

1 Koopnunanmonnas KonTtponbHas
TEOPHS CTPOCHUS pabora
KOMITJIEKCHBIX
COCTUHEHHH. 4 alg
Knaccudukanus n
HOMEHKJIaTypa
KOMITJIEKCHBIX
COEIMHEHMII.

2 Nzomepus KonTtponbHas
KOOPAMHAITMOHHBIX 2 2 8 pabora;
COECTUHEHUN TecTtupoBanue

3 Xumuueckas CBs3b KontponbpHas
B KOMIUIEKCHBIX 4 14| 8 pabora
COCTMHEHMSIX




4 TepmonuHaMuka KontponpHas
nporuecca 4 alsg pabora
KOMILJIEKCO00pa3zoBa
HUS

5 Peaxnuun KontponpHas
KOMIUIEKCHBIX 2 | 2 | 8 | pabora; Hayunsrii
COeTMHECHUN JIOKJIazg

Tema 1. KoopauHaumoHHasi TeOPUS CTPOEHUSI KOMILJIEKCHBIX coequHeHuid. Knaccudpukauus u
HOMEHKJIATYPa KOMILIeKCHbIX coequnennid. (ITK-5)

Jlexkuus.

Kommuiekcaeie coenunenus. Teopust Bepuepa. KommiekcooGpazoBarenb. Jluranasl, ux KiaccUpUKAIIMS.
JHlentatHOCTh. KOOpIMHAIIMOHHOE YHCIIO KOMIIEKCOOOpa3oBaTes.

Krnaccudukanuss KOMIUIEKCHBIX COEIMHEHUN: MO 3apsay BHYTpeHHEH cdepbl: KaTHOHHBIE aHUOHHBIE,
HEWTpasJbHBIC, MO TUMY KoopauHanmu M — L, mo Tumy reomeTpudeckod KOHPUTYpaluu, II0
MPUHAUISKHOCTH K OMNpEIEeICHHOMY KJaccy COEIWHEHUH; IO TMPUPOAE JHraHAa, MOHOSAECpPHBIE,
MONUSIZICPHBIE.

Homenknarypa: OCHOBHBIE U JIOTIOJIHUTEIIbHBIE TTOJIOKEHNS, 0COOEHHOCTH PYCCKOSA3bIUHOW HOMEHKIIATYPhI
IIpakTH4eckoe 3aHATHE.

Pemenue 3amanuii u ynpaxuenuil. [Ipumep TUTIOBBIX 3a1aHUH.

1. IIpuBeneHbl IpUMEPHI KOMIUIEKCHBIX COEIUHEHUI:

a) K2[ZnCl4]

6) [Ni(NH3)6]CI2

B) [Pt(NH3)4CI2]

r) Na3[FeFo]

OTMeTpTe  BHYTPEHHIOW  (KOODJMHALMOHHYIO) M  BHEIIHIOI  c(epbl  KOMIUIEKCOB,  YKaXKHTE

KOMILIEKCO0Opa3oBarelb U auranasl. Kakue u3 coeauHeHuit cogepxar

KaTMOHHBIN KOMILIEKC, KAKNE — AaHUOHHBIN M KaKUE KOMIUIEKCHI 21eKTpoHENTpanbHbl? HazoBuTe
3TH COEAMHEHUS

2. CoctaBbre (GOPMYIIBI KOMILIEKCOB:

a) rekcaautpokodansrat(I1l)-non, rekcanutpurokodansrat(I1l)-non

0) katuoH rekcadropouona(VII), karnon terpaammunnamuiagusi(Il)

B) rekcadropoctudat(V)-uoH, rerparuapunodopat(lll)-non

r) akBanenraxiopodeppar(Ill)-non, rekcaptopopyrenar(V)-non

1) IEHTaKapOOHUIIKEIe30, TeKca(aMMUH )0 CMHUM.

3. OHpeI[e.HI/ITC 3apsAd KOMIIJICKCHOI'O HOHa KOMHHGKCOO6pa3OBaTeJI}I u HaﬁTe Ha3BaHUC CJICAYIOIIUM
KOMIIJICKCHBIM COCIUHCHUAM

a) Na3[FeF6]; [Cr(C6H6)2]; [Ni(NH3)6]CI2
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. Yro Takoe KOOpAMHALMOHHOE coequHeHne? JlaiiTe onpeeneHue 3Toro noHsATHS.

2. [TpuBenute npuMepbl KOOPAMHAIIMOHHBIX COEAMHEHUN. UeM OTIIMYa0OTC KAaTHOHHBIE U aHUOHHBIE
KOOPAVHAITMOHHBIC COCTMHCHUS?

3. HpI/IBeI[I/ITe IMPUMCEPEI MOJTUACHTATHBIX JIUTaHI0B. MOFYT JI1 B KOOPAWHAITMOHHBIX COCANHCHUAX C
HO,Z[O6HI)IMI/I JUraggaMu p€ain30BaThbCsa HE BCC KOOPAWHAIIMOHHBIC BO3MOKHOCTH LHEHTPAJIIBHOT'O aroma?

Tema 2. U3omepusi koopauHaunoHHbIX coennnenni (ITK-5)
Jlekumus.



N3omepusi KomriekcHbIX coenuHeHH. leomeTpuueckas, ONTHYECKas, THApaTHas, WO-HU3ALHUOHHAs,
KoOpAUHaIMoHHas uzomepusi. KoopauHalnuoHHas moJuMepus.

IIpakTH4Yeckoe 3aHATHE.
Pemenue 3anay n ynpaxknenuid. TurnoBble 3aqaHus.

1. IBe (hopMBI TIIATUHOBOTO KOMITJIEKCA OJJUHAKOBOIO XUMHUYECKOTO COCTaBa OTIIMYAIOTCS JPYT OT JIpyra Mo
OKpacke U 10 pPaCTBOPUMOCTH B psijie pacTBopuTeneil. Bomusie pacTBopsl 06enx popm He oOmagaror
JIEKTPONPOBOAHOCTHIO. VICXOs U3 ATUX AAHHBIX YKAXKUTE O KAKOM THUIIE U30MEPUU UAET PEUb U KaKue
THUIIBI UCKIIIOYALOTCS.

2. 3anumunTe GOpMyIIBI IBYX BOZMOXKHBIX KOOPIHMHALMOHHBIX M30MEPOB COETMHEHUH 0011Iel popMyIIbl
Co(NH3)4CI20H.

3. B mpucyrctBum nuranna SCN- Bo3MoKHA M30MepHsl ON0KeHUs. Koria oH KOOpAMHUPOBAH Y€pe3 aToM
Cephl €ro Ha3bIBAIOT THOLMAHATO JINTAH0OM, a Yepe3 aToM a30Ta — U30THOLIMAHATO-TUTaHIoM. M300pa3uTe
CTPYKTYpPBI U HA30BUTE BCE BO3MOYKHBIE H30MEPBI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Bomnpocs! 17151 caMOKOHTPOJIS.
1. Yro Takoe uzoMepus B KOOpAMHALMOHHON XxuMHun? [IpuBennTe npuMepsl H30MEpPOB.
2.Kakue ¢pakTopsl ONpeAesnsioT FeOMeTPUIECKY0 H30MEPHUIO?
3. JlaliTe XapakTepUCTUKY HOHU3ALMOHHON n3omMepun. Kak 3aBUCUT 3TOT THUI U30MEPUH OT XUMHUECKOU
IIPUPO/IbI KOOPAUHUPYEMBIX IpyI?
4. Yro Takoe conbBaTHas I'MJpaTHas u3oMepus?
5. laiiTe XapakTepUCTUKY ONITHYECKON N30MEPHUHU.

Tema 3. XumMu4eckasi cBsi3b B KOMILIeKCHBIX coequHeHnsix (ITK-5)
Jlekuus.

DNEKTPOCTATUIECKHUE MPECTABICHUS O XMMUYCCKON CBS3M B KOMIUIEKCHBIX COeAMHEHUsX. KoMIiekcHbIe
COCIMHECHHMS C TOYKHA 3PCHHs TEOPHU KPUCTAIIMYECKOTO TOJS  OKTadIPUYECKUE KOMIUICKCHI,
TETpadIpUIECKUE KOMIUICKCHl KBaJlpaTHbIe KoMIUIeKCchl. Cwia mois aurannoB OnucaHue KOMIUIEKCHBIX
COCIMHCHHM TI0 METOMy BaJCHTHBIX CBs3ei. KOMIIJIEKCHbIE COEAMHEHUS C TOYKH 3PEHHS METoJa
MOJICKYJISIPHBIX OpOUTANICH.

IIpakTnyeckoe 3aHsATHE.
Pemienne ynpaxuennii. Tunosbie 3aganusi.
1. ITo MeTomy BaJICHTHBIX CBSI3€H MPEACKAKUTE THUI THOPUAN3AIIUA aTOMHBIX
opOuTaneil KoMIIeKcooOpa3zoBaress i reOMETPHUECKYIO (hOpMY CIEAYIONUX JTUAMArHUTHBIX KOMIUIEKCOB:
a) karroH quammuHcepeopa(l), rerpanuanonnkkonat(Il)-uon
0) xaruon Terpadbpomodocdopa(V), rpunonomepkypar(ll)-non
2. Vcnionb3ys TEOPHIO KPUCTAILNTAYECKOTO TIOJIS, OTIPEACIIUTE, OyyT JIM TUaMarHUTHBIMH WA
MapaMarHUTHBIMU CIEAYIOIIHE OKTadIPUUYECKUE KOMIUJIEKCHI, B KOTOPBIX JIMTAH/bl CO3/IAI0T CUIILHOE TOJIE:

a) [Co(H20)2(CN)4]-; 6) [Mn(CN)6]4-; B) [Cr(NO)(CN)5]3-
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
TumnoBsIie BOMPOCHI JIJIs1 CAMOKOHTPOJIS

1. KaKI/Ie TeOpeTI/I‘IeCKI/Ie MOACIIN I/ICHOJIBBYIOTCSI JJIA OJ1 OITMCAaHUA XPIMPI‘-IGCKOﬁ CBs3HU B KOMIIJICKCHBIX
COECMMHEHUAX?

2. KaxoBbI IPEeANOCHUIKY MOSBIEHUS TEOPUH KPUCTAJUINYECKOTO MO ?

3. Kakue haxTopsl onpenensoT CHiTy KpUCTAUITMYECKOTO ToJIs?

4. Kakue KOMIUIEKChI Ha3bIBaIOT BHICOKO- HU3KOCITUHOBBIMU?

5. Kakyro uabopManuio aeT CIEKTPOXUMUYECKHUH Pl TUTaHI0B?

6. Uem 00ycII0BIEHBI OKpacKa U MarHUTHBIE CBOWCTBA KOMIUIEKCHBIX COSIMHEHUA?
7. Ilepeuncnure nonaoxkenuss MMO mJist onmvcaHusi KOMIUIEKCHBIX COCTMHEHUM.

8. KakoBbI HE1OCTaTKM METOa BAJICHTHBIX CBS3€H?



Tema 4. Tepmogunamuka npouecca komiiekcooopasopanus (I1K-5)
Jlekumus.

KoHcTaHThl yCTOMYMBOCTH KOMIUIEKCHBIX COCIMHEHUN B pacTBOpax. THIIbI KOHCTAHT PAaBHOBECHI pEaKIIUiA
KOMIUIEKCOOOpa30BaHMs B pacTBOpax. XelaTHbIN 3P QeKT.

IIpakTn4yeckoe 3aHsATHE.
Pemenue 3ana4 u ynpakueHuil. TUIIoBbIe 3aaHus.

1. Kakoe ocHoBanue sBisiercss 6omee cuinbHbIM: Cu(OH)2 wmm  [Cu(NH3)4](OH)2? Kakas kuciora
cunpHee: HCN wmm H[Ag(CN)2]? Jlalite 000CHOBaHHBIN OTBET.

2. Yem o0msicauth, uto pactBop CdACI2 mpum neiictBum mienoun gaet ocamok Cd(OH)2, a pactBop
[CA(NH3)4]CI2 ocanka He oOpa3yeT

3. Hamummure Bce BO3MOXHBIE XUMHYECKHE (POpPMYJIbl KOMIUIEKCa, comepxkamiero omuH uoH Ni3+, 3
mouekyinsl NH3, 2 monekynsr H20, 3 nona Cl- . KoopauHarmonHoe uncio paBHo 6. Kakue 3 BO3MOXKHBIX
coequHeHU OyayT onekTtponutamu? Pacmonoxkute STH  COENMHEHUS B TOPSAAKE BO3pAcTaHMS
AIIEKTPONPOBOAHOCTHU

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Bompocs! 11 CaMOKOHTPOJIS.
1. Chopmynupyiite paznmndue Mexay KOHCTAaHTaMU YCTOWYUBOCTH U HECTOMKOCTH.
2.Kakue (akTopsl ONpeaensoT yCTOHUYNBOCTh KOOPAMHAIIMOHHBIX COSTMHEHUN?
3.Kak BiusieT U3MEHEHUE SHTPONUU Ha KOHCTAHTY YCTOMYHUBOCTH?
4. Hanummre ¢opmymny Uit pacdyeTa yCIOBHONH KOHCTaHTHI ycTOWYMBOCTH. Kakue (hakTopbl OHA yUUTHIBACT?
5.Uto0 Takoe xenarHbiii 2ddext? Kakosa ero mpuposa.
6. Kakue (axropsl BAUSIOT Ha BETMUMHY XeIaTHOTO 3¢ dekra.

Tema 5. Peaknuu komiuiekcHbIX coequHenuii (ITK-5)
Jlekuus.

Metoabpl U 3aKOHOMEPHOCTH CHHTE3a KOMIUIEKCHBIX COEOUWHEHMI. HemocpencTBeHHOE B3aMMOJICHCTBUE
pearenToB. OOMeH nurannoB. Peakiuu nBoitHOTO 00MeHa. OKHUCIUTEIHFHO BOCCTAHOBUTEIBHBIC PEAKIIUH.
Peaknun  TemmatHoro cuHTEe3a. BiusHHME [EHTpadbHOTO aroMa W JIMTAHIOB HA  PEAKIUU
komruiekcooOpazoBanus. [Ipaswio Ileiipone. IlpaBuno Heprencena. Pomb pactBOoputens. Brusaue
ANEKTPOIUTA Ha TIPOTEKAHNUE PEAKIIMK B pacTBOpax.

IIpakTnyeckoe 3aHsATHE.
1. PaccmoTpenue TemMbl: YCIOBUS pa3pylIeHUsI B 00pa30BaHUs KOMIJICKCHBIX COSAMHEHUH.
2. HayuHblil JOKIIaI.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IToBTOpEHME TEOPETUUECKOTO MaTepurala: KOHCIEKT JEKINH, peKOMEHAyemas JuTeparypa.
2. IloaroroBka nokiaja.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
* mocenraemocts — 10 GamtoB
*  TEKyIHuHd KOHTPOJIbL — 70 GamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIi
* mpeMuasbHBIC OauTel — 20 6aioB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:



No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Koopnunamuon | Konrpons 10 Pemenue 5 3amau:
Hasl TCOPHsI Hast 2 GaJuta - BepHOE pelieHue 3a1a4n 1 6aj1 — BepHBIA X0 peuIeHus, HO
CTPOEHUS pabora pacdeTsl cofepkaT apu(pMETHIECKYIO OIIHOKY,
KOMITJICKCHBIX 0 6annoB — HEBEPHOE peIICHHUE
COETUHEHHH.
Knaccupukanus
1 HOMEHKJIaTypa
KOMITJICKCHBIX
COEMHEHHH.
2. Nzomepus Kontpons 15 Pemenue 5 3amau:
KOOpAMHAILIMOHH Hast
BIX COEIMHEHUH | paboTa 3 Oamna 3a 1 3amauy
TecTupon 10 Tect comepxxkut 20 BOMpOCOB, 3a KaXIbl MpaBHUIbHBIN OTBET -0,5
aHue(KOoH Oaina
TPOJIBLHBI
i cpe3)
3. | Xumnueckas | KoHTpons 15 Pemenue 5 3amau:
CBSI3b B Has 3 Gamna 3a 1 3amauy
KOMITJICKCHBIX pabora
COETMHEHMSIX
4. [Tepmomunamuka | KouTpons 15 BCETO 5 3aJ]aHuii, 32 Ka)K10€ BEPHO BBITOJHEHHOE 3 Oasa..
nporecca Hast
KoMIUIekcooOpa | paboTa
30BaHUs
5. Peakmun Kontpons 15 Bcero 5 3amay. 1 3amaua - 3 Gaja.
KOMITJICKCHBIX Hast
COEIUHEHHNH pabora
Hayunbrit 10 - CryneHT oOHapyXHBaeT IyOOKoe 3HAHHE U3ydeHHOU TeMbl. OTBET
TOKIAA(K MIOCTPOEH JIOTUYHO, MAaTepHasl M3JaraeTcsi XOPOIIMM  S3BIKOM,
OHTPOJBH apryMeHTUpOBaHO. Ha Bompockl oTBeuaeT Kparko, apryMEeHTHPOBAHO,
blil cpe3) YBEPEHHO, 10 cymiecTBy — 8-10 Gamos
- CtyneHT OOHapy)XHBaeT JAOCTATOYHO IIyOOKHE 3HAHMS H3Y4YEeHHON
TeMbl. OTBET MOCTPOEH JIOTMYHO, MaTepuasl H3JaraeTcs XOpOIIUM
SI3BIKOM, HO TPU OTBETE JOIyCKaeT HEKOTOPBIE MOTPEIIHOCTH — 7-5
0ayioB
-CTyneHT MOKa3bIBa€T HE JOCTAaTOYHBIM YpPOBEHb 3HAHUHI MO TeMe
JOKJIazia, YyBCTBYeT ceOsi HEYyBEpEeHHO MpPU OTBETE Ha BOMpPOCHL. B
OTBETE HE BCETJa MPUCYTCTBYET JIOTUKA, apTyYMEHTHI MPUBJICKAIOTCS
HEJO0CTaTO4YHO Beckue. Ha mocTaBieHHBIE BONPOCH! 3aTPYIHSIETCS C
OTBETaMH, MOKAa3bIBAET HEIOCTATOUHO TITyOOKHE 3HAHUS
—3 — 5 bamna
- CTyzneHT moka3biBaeT cialblii ypoBeHb NPO(ecCHOHANBHBIX 3HAHUH.
HeyBepeHHO M JOrMuYecKkr HENOCIEAOBAaTENbHO M3JIaraeT MarepHall.
HempaBunbHO  OTBewaeT Ha  TOCTaBICHHBIE  BOIMPOCH KU
3arpymHseTcs ¢ orBetoM — 0 — 3 Gama
6. [TocemaeMocThb 10 10 6amnoB — crynent nocetwn Bce 100% 3ansaTHit
7-9 GannoB — cTyaeHT moceTus He MeHee 80% 3aHATHil
4-6 6amnoB — cTyneHT nmocetun He MmeHee 50% 3aHaTuit
1-3 Gannma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit
Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
7. IIpemMuansHbIe OaITHI 20 JlomoTHUTEIbHBIE TIPEMHAIbHBIE OAJIIBI MOTYT OBITh HAuMCIICHBI 3a

BBITTOJTHEHHE TBOPYECKHX 3a/IaHHUI Ha BBIOOD:
1. Co3nmanue 00y4aronero pojrka Mo TeMaTHKE JTUCIATTTHHEL
2. Pa3pabotka online-TpeHaskepa 1o TeMaTHKE JUCITUTLUTHHBI




8. |WumuBumyanbHbIE 3aJaHUs, 50 10 6amoB Tect, 40 6ayoB - penieHne 3aa4 M0 BCEM TeMaM
C IOMOMUIBIO0 KOTOPBIX
MOXHO HaOpaTb
JIOIIOJHUTENbHBIE OaJLIbI

9. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIpeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLIEHKM MO AMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0auIbHYIO OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6ayuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. KoopnuHanyioHHast TEOpHUS CTPOCHHS KOMITJIEKCHBIX coeauHennii. Knaccuduxamus u
HOMEHKJIaTypa KOMIUIEKCHBIX COSTUHEHHI.
KonTponbhas pabota
1. Onpenenure cTeneHb OKUCICHHS METaJlIa KOMILIEKCOOOPa30BaHus B KaXk/I0M U3 COCIMHEHMIA:
[Co(NH3)6]CI3, [Pt(NH3)2CI2]
2. CocraBpre Ha3BaHue koMruiekcHoro coenunenus: [Cu(NH3)4]S04, Na3[Ru(OH)CI5]

3. Hanmmmre ¢popmyiay o Ha3zBaHHIO: XJ0pu xioporpuamMmuHIuiaTuabi(1l), Opomun
TpuakBarpuaMMmuHocmus(11I).

4. 3anumute GopMyITy KOMIUIEKCHOTO HOHA, €CITH U3BECTHO, YTO OH COJIEPKUT:
A) non menu (II) cBS3aHHBIH C MIECTHIO MOJICKYJIAMH BOJIBI,
b) non xpoma(Ill), cBsi3aHHBIH ¢ TpeMsl OKcaJlaT-HOHAMM.

5. V3 mpuBeIeHHBIX KOOPAWHAIIMOHHBIX COSAMHEHUHN U TIPOCTHIX COJICH BRIOEPUTE Mapbl, COCTOSIIINE U3
KOMIUIEKCA M COJIH, KOTOPBIE TIOJDKHBI UMETh TPUOIU3UTEIEHO OJUHAKOBYIO 3JIEKTPOINPOBOIHOCTD B BOJHOM
pactBope: KCI, [Co(NH3)6]CI13, CaCl2, K[Pt(NH3)Br3], LaCl3, K3[Fe(CN)6].

Tema 2. M3oMepus KOOPAUHAIIMOHHBIX COCAMHEHUI
1. ®uoneTOBBIN U TEMHO-3€JIEHBIA KpucTautoruaparsl xjaopuaa xpoma (III) seastorcs nzomepamu
coequnenus coctaBa CrCl3 6H20.Hanummre nx KOOpAXHAIIMOHHBIE (OPMYJIBI, YIUTBIBAS, YTO B PACTBOPE
nepBoro coequHeHus Ha ocaxkaenue Cl- -nona u3 1 moib 3arpaunBaeTcst 3 Mo HUTpata cepedpa, a s
BTOpOro — 1 Monb HUTpara cepedpa.
2. Coenunenne Co(NH3)5(SO4)Br cymectByet B 1ByX (popmax. Kaxknas U3 HUX AUCCOIUUPYET B PaCTBOPE
¢ oOpa3oBaHuEM JIBYX HOHOB. Kak MOXXHO JJ0Ka3aTh ¢ MOMOIIBIO peaKLUi UX CTPYKTYpY?
3. M3omep cocraBa PtCl2 2NH3 mnpezacrasisier co00if HEpacTBOPUMOE TBEpPAOE BELIECTBO, KOTOPOE MPH
nepeTupaHuy ¢ HHUTpatoM cepedbpa obOpasyer [Pt(NH3)4(NO3)2] u HOBylo TBepayro (asy cocraBa
Ag2[PtCl4]. IlpuBenuTe CTPYKTYpHI M HA30BUTE KaXX10€ U3 Tpex coequHeHnit mnaruusl (11).
4. N300pa3ute reoMeTpuueCcKue U ontuueckue nzomepsl coequaeHus [PtCI212(NH3)2]
5. 3anumute (opMylbl W JaiiTe Ha3BaHHUE BO3MOXKHBIM H30MEpaM COCIUHEHHUS, MMEIOLIEro OOIIyIo
dopmyny Co(NH3)4CI120H. Koopnunarmonnoe uncio Co3+ paBHO IIECTH.

Tema 3. XumMuueckas CBSI3b B KOMIUIEKCHBIX COEINHEHUIX

1. Kakas xapakrepuctrka d- opouTasneil HeHTpaJIbHOTO aTOMa MeTajula B KOMIIEKCE OTBETCTBEHHA 33 UX
paclleneHe Ha ABE TPYIIbl B OKTAIPUUECKOM I10JI€ JINTaH10B?
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2. V3mensatcs 11 MarHuTHbIe cBoiicTBa komiuiekca [Fe(H20)6]3+ [1pu 3aMeHe nuranioB Ha IUAHU]I-UOHBI
MIPU COXPAHEHUH KOOPJIMHALITOHHOTO MHOTOIPAHHUKA.

3. Onpenenure T rudpuan3anuy opouTaneid 1 KOOPIUHALMOHHBIM MHOTOIPAaHHUK aTOMa HUKEIS B
kapoonmie Ni(CO)4

4. Ucnonszys TKII u MBC, o0bsicaute auamaruerusm komiiekca [Fe(CN)6]4- u napamaraetTusm
[NiCl4]2-

5.Monnsii kommiekc [FeF6]3- 6ecuBerer. CKOIBKO HECTIAPEHHBIX 3JIEKTPOHOB HAXOIUTCS B HEM?

Tema 4. TepMoarHAMHKA MPOIIECCa KOMILIEKCOOOpa30BaHuUs
1. Beruncouts AG® iporiecca [Ni(CN)4]2- «» Ni2+ + 4CN-, eciin KOHCTaHTa HECTOWKOCTH paBHa 10-22
nipu 20 °C
2. Berancnuth koHIIEHTpamuio noHoB cepedpa B 0,1 M pactBope [Ag(NH3)2]Cl, ecnu koHCcTaHTa
HecTolKkocTH paBHa 5,89-10-8. Kpome komIuiekca B pacTBOpE CONEPKUTCS aMMHAK, S5 T/I1.

3. Koncranra Hecroiikoctu nona [Cdl4]2- pasua 7,94-10-7. BeI4ucIuTh KOHIIEHTPAIIMIO HOHOB KaJIMHsI B
0,1 M pactBope, coaep:xatiem emie 0,1 Mmoap kanus B 1 11 pactBopa.

4. U3 coueranusa vactun Co3+, NH3, NO2-, K+ cocraBsre 7 KOOpPIWHAMOHHBIX (HOPMYIT KOMITJIEKCHBIX
coenuHenunii. Hazosure ux.

5. Ompenenure BO3MOXKHBI JIM PEAKIIMU 3aMEIICHUS TUTaH0B B KOMILIEKCE:
[HgBr4]2- + F-=

Tema 5. Peakuyy KOMIUIEKCHBIX COEAVMHEHUIN
TUIIOBBIC 33JaHUS
1. Ompenenute B Kakux ciydas IPOM3OHWIET B3aUMOJEHCTBUE MEXIY PpPacTBOPAMU 3JIEKTPOJIUTOB,
HaIMIINTE YPAaBHEHUS PEAKIUI B MOJIEKYJIIPHOM U HIOHHOM BHJIE
A) K2[HgBr4] + Kl =
b) K2[Hgl4] + KCN =
2. CocTaBbTe ypaBHEHUS PEAKIIMI:
A) Na[Al(OH)4] + CO2 =
Bb) PdCI2 + NaOH(u30) =
3. CocTaBbTe MOJNEKYJISIPHBIE U HOHHBIE YPABHEHHMS ITOJIHOTO 3aMEILEHUS JIMTaHA0B B BOIHOM PacTBOpE:
A) (NH4)2[PtBr4] + KOH =
b) [Ni(H20)6]SO4 + NH3 H20 =
4. CocraBbre ypaBHeHus M paccuutante JJIC peakuuu. Bo3MOXHO 1M mpoTekaHHE peakluy B BOJHOM
pacTBope:
A) K4[Fe(CN)6] + CI2 =
b) K3[Fe(CN)6] + KI =

Hayunbiii noxaajg

Tema 5. Peakniuu KOMIIEKCHBIX COCTUMHEHUHN
Tembl TOKIamI0B
. Koopnunanumonnast reopusi A. BepHepa 1 COBpeMEHHOCTh
. B3aumocBsi3b conpBaTanuu U KOMIUIEKCOOOpa30BaHMsI B pACTBOpax.
. Kucnotsl 1 0cHOBaHUA B KOOPAMHALMOHHOW XUMUHU
. KOMHJIGKCBI MCETaAJIJIOB B ) KUBBIX opraHmMax
. KoopaunarmonHsie coeiHEHUST METAIIIIOB B MEIUIIMHE ¥ OWOJIOTHH
. KOMHJIGKCBI B IraJIbBAHOTCXHUKC
. JIuranHBI OOMEH B KOOPJIWHAIIMOHHBIX COSAMHEHUSIX

0 I N D bW

. Meraiokiacrepsl
9. TepMonmHaMHUYECKOE ONTUCAHUE KOMIIEKCOOOpa30BaHus B OMHAPHBIX PACTBOPUTEIAX
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10. TeMomaTHBIA CUHTE3
TecrupoBanue

Tema 2. 3omepusi KOOPIAMHAIIMOHHBIX COEIMHEHUI
Tect o Teme 1- 2.
1. YeMy paBHO KOOPAMHAIIMOHHOE YHCIIO KOMILIEKcooOpa3oBaresns B coenuHeHnu K4[Zn(C204)3]?
a) 6;
0) 4;
B) 2;
r) 3;
n) 7
2. KakoBa crernenb okuciieHus: KoMIiekcooopasosarens B coinn K3[Cu(CN)4]?
a) 0;
0) +1;
B) +2;
r)-1;
n) +3
3. Kak na3piBaeTcs komiuiekcHoe coenunenue [Pt(NH3)6]Cl4
a) TeTpaxJopoTeTpaaMUHHOIIATHHA,
0) xmopuy rekcaaMuHHOMIATUHBI(IV);
B) TeTpaxiyioporekcaaMuHHO(IV) mmaTuHsr,
I') TeTpaxyiopuj rekcaaMuHHoOIIaTUHBI(IV);
4. KakoBa npocTpaHncTBeHHas KoHpuryparmus komriekca Na3[AlF6]:
a) JIMHEeWHas,
0) MI0CKO-KBaApaTHAasI;
B) TETpadIP;
T') OKTa3p;
1) TJIOCKOTPUTOHAJIbHAS
5. Uro sBasiercsa komiuiekcooopazosaresieM B (NH4)2[Mo(CNS)4]
a) NH4+;
0) Mo2+;
B) CNS-;
r) [Mo(CNS)4];
1) OTCYTCTBYET.
6. Kaymmii rekcanmanodeppar (II) sro:
a);
0);
B) ;
7. KOMILIEKCHOE COSTUHEHHUE SIBIISIETCS:
a) KaTHOHHBIM;
0) aHHOHHBIM;
B) HEUTpaIbHBIM.
') aMHHOKOILJIEC
8. KommiekcHOE coeIMHEHUE SIBISIETCS:
a) KOMIUJICKCHOM KHCJIOTOM;
0) KOMIUICKCHBIM OCHOBAHHEM;
B) KOMIUIEKCHOU COJIBIO.
I') aMUHOKOILJIECOM
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9. Kakas U3 npuBeICHHBIX HIKE PEaKlMii BO3MOXHA, €CJI B pacTBope Haxonsarcss uonel Fe3+, CN -, F -,

SCN -:

a) Fe3+ + 6F- ® [FeF6]3-;

0) Fe3+ + 6CN- ® [Fe(CN)6]3-;

B) Fe3++ 6 SCN- ® [Fe (SCN)6]3-.

I') Hu oaHa U3 pencTaBIeHHBIX

10. OnpenenuTe BEMUYUHY U 3HAK 3apsiaa komruiekcHoro noHa: [Cr3+(NH3)5Cl]
a) +2;

0) -2;

B) +3;

r)0

11. Kakue cBoiCTBa NPOSBIISAIOT JIMTAHIbl B KOMIUIEKCHBIX COCIMHEHUAX ?
a) KUCJIOTHBIE;

0) AIEKTPOHOAKIIENITOPHBIC;

B) OCHOBHBIE;

T') 2JICKTPOHOJOHOPHBIE,

1) IOHOpa MPOTOHOB;

€) aKIenTopa MPOTOHOB.

12. KakoB MexaHu3M 00pa3oBaHUs CBSI3U MEXKAY KOMILIEKCooOpa3oBarenaeM u Jurangamu (A)?
a) MOHHBIN;

0) KOBaJICHTHBI;

B) IOHOPHO-AKIENITOPHBIN;

') METAJUTMYECKAsl CBS3b;

1) BOJOPOJTHAS CBSI3b;

€) JEKTPOCTATUUYECKOE B3aUMO/ICHCTBUE;

K) MexaHu3M BaH-nep-BaanbCoBbIX B3aMMOIEHCTBHIA.

13. [l snemMeHToB Kakoro 6110Ka (s, p, d) Hanbosee XxapakTepHO KoMIIeKkcooOpa3oBaHue? YKaxure
AIIEMEHTHI.

a) K;

0)S;

B) O;

r) Cu;

n) Zn;

e) P;

%) Mo;

3) Si.

14. KakoBa MakcuMalibHasi IEHTAaTHOCTb B Tpuiione b?

a) 12;

0) 2;

B) 6;

r) §;

) 4.

15. KakoBa crenenp okucneHus (A) U kooparnHanoHHoe yuciio (B) xomruiekcoobpazoBarens B
komrekcax [Pt(NH3)2Cl4] (C) u [Cr(H20)5CI]CI2 (D)?

a) 0;

0) 1;

B) +1;

r)2;

) +2;
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e) +3;

x) 4;

3) +4;

n) 6;

K) +6.

16. KakoB MexaHn3M 00pa30BaHMs CBS3M MEXKy BHYTPEHHEH 1 BHEIIHEH cdepoii (B) B komIiekcHOM
coenuHeHun?

a) MOHHBIN;

0) KOBaJICHTHBIN;

B) JOHOPHO-AKIETITOPHBIN;

') METAJUTNYECKAsl CBS3b;

1) BOJOPOJTHAS CBSI3b;

€) AMEKTPOCTATUYECKOE B3aUMOJICHCTBHE;

K) MexaHu3M BaH-aep-BaanbCoBbIX B3aMMOICHCTBHIA.
17. Kakue cBOMCTBA MPOSBISAET KOMILIEKCOOOPA30BaTENh B KOMILIEKCHBIX COCTMHEHHSIX ?
a) KUCJIOTHBIE;

0) 2JEKTPOHOAKIIEITOPHBIE;

B) OCHOBHBIC;

T') 3JI€KTPOHOAOHOPHBIE;

1) TOHOpa MTPOTOHOB;

€) aKLenTopa NPOTOHOB.

18. XKenTas kpoBsiHas COJIb- 3TO

a);

0);

B) ;

r) Fe4[Fe(CN)6]

19. Kommuieke [Ni(CO)4] siBasietcst:

A) KaTHOHHBIM

b) anuoHHBIM

B) HeliTpansHbIM

I') xapOoHOBBII

20. OgHUM U3 cCaMbIX aKTUBHBIX KOMIIJIEKCOOOpa30BaTeNICH SIBISICTCS ?
A) AmoMHUHHI

b) Xpom

C) 3omnoro

) Hunk

4.3 IIpomexxyTouHast aTTeCTaIMs 110 JUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (IIK-5)
Tunosbie BOIPOCHI
1. Koopaunauuonnas teopusi Bepaepa.
2. HomeHknaTypa KOMIUIEKCHBIX COEIMHEHUIN
3.Knaccudukamnusi KOMIJIEKCHBIX COSUHEHUIN
4. VI3oMepust KOMIUIEKCHBIX COEIMHEHUI
5. DnemenThl nepuoandeckoi cuctemsl .M. MeHaeneeBa: cnocoOHOCTh K 00pa30BaHUIO KOMITJIEKCOB
6. Knmaccuueckue Teopun 00pa3oBaHusi KOMIUIEKCHBIX COCTUHEHHUH. DIEKTPOCTATHIECKAS TCOPHSI
7. Teopust BAJICHTHBIX CBSI3€H
8. Teopust kpucTamInueckoro noss. [{BETHOCTh KOMILJIEKCHBIX COETUHEHUH.
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9. Onucanue KOMIUIEKCHBIX COSIMHEHHH C TIO3UITUH METO/1a MOJIEKYJISIPHBIX OpOUTaNeH.
10. YcToMYNBOCTH KOMILJIEKCHEIX COSIUHEHHUI.
11. YenoBust 06pa3oBaHus U pa3pyIICHUS] KOMIUICKCHBIX COCIMHEHUI.
12. IlpumMeHeHre KOMIUIEKCHBIX COETMHEHUM.

Tunosble 3aganusa 1 3adera (IIK-5)
1. HazoBuTe B COOTBETCTBUU C COBPEMEHHOU HOMeHKJaTypoit conu duiepa, Lleitze u [lelipone.
2. Kaxkum o6pazom GpopMupyrOTCS Ha3BaHUS KATHOHHBIX KOMITJIEKCOB?
3. HazoBute no Homenkiarype MIOITAK kpacHyto KpoBsIHYIO COJIb.
4. ChopmynupyiiTe OCHOBHBIC ITpaBUIa HAMMEHOBAHUS aHUOHHBIX KOOPAMHAITMOHHBIX COCTMHEHHM.
5. HazoBuTE 0COOCHHOCTH HAMMEHOBAHUSI aHHOHHBIX KOOPIUHAIIMOHHBIX COCTUHEHHM.

6. HazoBute ocobeHHOCTH (hOPMHUPOBAHUS Ha3BaHUN KOOPAMHAITMOHHBIX COCTMHEHUM ¢ MOCTUKOBBIMU
JIUTaHJaMU.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrinm
TOCTYKCHHSI pe3YJIbTaTa)

[1K-5 JIeMOHCTPUPYET BBICOKMH YpPOBEHb TEOPETHUYECKUX 3HAHUM O
NPUPOIC XUMHUYECKOW CBSA3M B KOMIUICKCHBIX COCIUHCHHSX, HX
KUHETHUYECKUX M TEPMOJMHAMUYCCKHX CBOWCTBAX, a TaKkKe 00 HMX
«3aUTCHO» MOBEJICHUU B BOJHBIX M HEBOJHBIX PACTBOpAX;

(50 - 100 6asoB) [IpuMeHsieT TOHSTHS XUMUU KOOPAWHAIIMOHHBIX COCAWHEHUN B
ONMMCAHUM PA3IMYHBIX (U3UKO-XUMHUYECKHX CHUCTeM (KaTaus,
aHAJIUTHYCCKAsT XUMUS,  OKOJOTMYCCKUE CHCTEMbI, (U3UUECKas
XHMUS PACTBOPOB, OMOXUMHS U T.11.)

I1K-5 HMeeT cyliecTBEHHbIE TPOOETBI B 3HAHUAX O TMPUPOJIE XUMHUCCKOM
CBA3M B KOMIUIEKCHBIX COEIMHEHHUSAX, MX KHHETHYECKHX U
TEPMOJNHAMUYECKAX CBOMCTBAX, a TaKKe 00 WX IOBEICHHH B
«HE 3a4TEHON BOJIHBIX M HEBOIHBIX PACTBOpAX.

(0 - 49 6annos) He cmocoOeH uCmonb30BaTh MOHITHS XUMHUH KOOPIMHAIIMOHHBIX
COCMMHEHUI 11 ONMHCAHWU Pa3IUYHBIX (HHU3UKO-XHUMHUUECKUX
cucreM (Karajan3, aHATUTHYECKAS XMUMHUS, DKOJOIMUYECKUE CUCTEMBI,
¢dusnueckas XMMHUsL pPaCTBOPOB, OMOXUMHUS U T.11.)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHHs IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObeMm, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCIUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTUCIUILTAHBL, @ TAK)KE BUJIBI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJICMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pPEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE



[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIpPU CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npoeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSTEIILHOW pabOTHI, 10 TeME MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
TeMaM, BBIBOJIBI MO KaXKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMI WKW B OTAEIBbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJDKHBI COAEPKATh
OTBEThl HAa KaXXIbli TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCHOJIb3yeMOIl Hay4yHOH JHUTepaTyphl.
Koncriekt MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUYEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JJONIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allnM 110 TOATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COIEPIKAHHUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB pEILIeHNs TOCTABICHHOM yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTMOJHUTEIBHOIO MAaTEpUaa;

- pPalMOHAJIBLHOCTb UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALNUEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaIiaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
1. AxmetoB H.C. OOmass u HeopraHuveckas XuMus : y4eO. mis cTyd. By3oB. - M3m. 7-e, ctep.. - M.:
Bricmas mkona, 2008. - 743 c.

2. Vraii SI.A. O6mias u HeopraHudeckass XuMHus : y4e0. JIJIs CTEACHTOB BY30B. - 5-¢ u31., cTep.. - M.: Beic.
mk., 2007. - 527 c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. BepOunkas, H. M. O6mas xumust «KoMIjIeKkCHbIE COSMHEHU» | METOAMYECKHE YKa3aHus. - Becb cpok
OoXpaHbl aBTOpckoro mpama; O6mas xumus «KommiekcHeie coemuHeHus». - OpeHOypr: OpeHOyprckuii
rocynapctBeHHbIi yHuBepcuteT, DbC ACB, 2005. - 17 c. - Tekct : anexrponnsiit / IPR BOOKS [caiiT]. -
URL: http://www.iprbookshop.ru/51602.html

2. Jlemos, A. I., Cononosa, E. B., JlokteB, A. C. N30pannpie maBbl oOmeil xumuu. KomriekcHbie
coequHEHHs : YydeOHoe mocobue [Uisi CTYIEHTOB XHUMHUKO-TEXHOJIOTHYECKUX (DaKyJbTETOB BY30B
HedTterazoBoro npoduns. - 2022-10-16; M30panabie maBbl 001me xumun. KoMIiekCHbIE COeIMHEHUS. -
Mockpa: 9xkOOwnuc, 2016. - 80 c. - Tekcr : snexrponnsiidi // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/71458. html

6.3 MeToandeckue pa3padOTKH:

1. Anexuna O.B., Maimma A.B., Tam6. roc. yu-T um. [.P. [JlepkaBuna KomruiekcHbie cCOenUHEHHS
y4e0.-meton. mocobue. - TamOoB: [U3nat. mom TT'Y um. I. P. JlepxaBuna], 2015. - 66 c.

6.4 VHble NCTOUHMKMU:

1. XuMudeckast JHIMKJIONEANS Ha caiite « XuMuK.py» - http://www.xumuk.ru/encyklopedia/

2. DnexkTpoHHas OuOIMoTeKa yaeOHUKOB JUTsl BY30B - http://4du.ru/

3. OBC «Znanium.com» - http://www.znanium.com/index.php?item=main

4. YHUBEpCHUTETCKasE OMOIMOTEeKA OHJIAlH: AIEKTPOHHO-0MOIMoTeYHas cuctema - http:// www.biblioclub.ru

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TNPOBEICHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

Kaspersky Endpoint Security 10 qs Windows "Jlabopatopust Kacniepckoro”

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007

7-Zip 9.20

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Web of Science: nmonuremarndeckas pedeparuBHO-OnOMMOrpaduyeckass U HayKoOMeTpHueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

2. Hayunas snexrponnas 6ubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

3.  VYHuBepcurerckas  OuOnMoTeka  OHJIAMH:  SIEKTpOHHO-OMOmuMoTeunas  cucrema. —  URL:
https://biblioclub.ru

4. Onexrponnas oudnanoreka TI'Y. — URL: https://elibrary.tsutmb.ru/
5. FOpaiit: anexrpoHHO-0nOMMoTeunas cucrema. — URL: https://urait.ru
6. Hayunas snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH()OPMAIIMOHHO-00PA30BATEILHON CPEie YHUBEPCUTETA.



