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|. AHHoTaMA
1. lleap u 321294 JTUCHHUIIMHBI

[lempt0 OCBOCHMS TUCHMIUIMHBI (MOMYJISI) SIBISIETCS OOy4YeHWE TIPUMEHEHUIO
KOOPDAVHALMOHHBIX COEIVMHEHUNW W 3aKPEIUICHHE MOHATHUA O TOM, YTO XHUMHS
KOOPJIMHALIMOHHBIX ~ COCIUHEHUN  SBISIETCS  CleNUu(PUUEecKOor JAUCIMUILUIMHOM,
MPOHU3BIBAIONIEH M CBS3BIBAIOUICH HE TOJBKO (YyHIAMEHTAIbHYIO XHUMMIO
(HeopraHmyeckasi ~XWMHS, OpTraHWYecKas  XuMus, (Qu3nYecKas  XuMus,
AIEKTPOXUMHUS), HO U APYTUE €CTECTBEHHO-HAYUYHBIC TUCIIUIUINHBI.

B 3amady ocBoeHMsI TUCHMIUIMHBI (MOMAYJISI) BXOAUT OBJIAJICHUE TEXHUKOW U
METOJIMKOW U3YUYEHHS] KOMIUIEKCHBIX COCUHCHUM.

2. Mecto tucuuiuinibl B cTpykrype OOII
Jucimmummaa «XumMusi KOOPAUHALMOHHBIX COEIMHEHUID» BXOJIUT B DJIEKTHUBHBIC
JTUCITUTIINHBI 2 00s3aTeNibHON YacTH bioka 1. «/[ucnummuaeny yaeOHOTO TUTaHa.
OHa 3aKJ1apIBacT 3HAHUS I HAYYHO-UCCIEA0BATENBCKON MPAKTUKHU U
BBIIIOJIHEHUSI MAaTrUCTEPCKUX AUCCEepTalUi. IMCIUILINHA HETIOCPEACTBEHHO
CBsI3aHa C HEOPTAHMYECKOW XUMHUEH, (PU3NUECKON XUMUEN U aHATTUTHYECKOU
XUMHEN (CIEKTPOHOTOMETPHSI, KOJOPUMETPHUS U TOTEHIIUOMETPHS).

KoopanHalMOHHBIE COEAVMHEHUS TOJYYMJIM YPE3BBIYAHHO IIMPOKOE
pacrpoCTpaHEHHE B aHATUTUYECKOW XUMHUHU. MIX MOXHO Ha3BaTh (QyHIAMEHTOM
BCEU «MOKpPOW» aHAIMTUYECKOW XUMHHU, T.€. XUMHUM, TAK UM UHAYE CBI3aHHOM C
IPUTOTOBJICHUEM M HCHOJb30BAHUEM PACTBOPOB (peareHThbl, ONpeaesieMble
BEILIECTBA, BCIOMOTATEJIbHBIE pPAcTBOPBl U T.1.). be3 KOOpAMHALMOHHBIX
COEIMHEHUH HE MOTYT OOOWTHCH KJIACCUYECKHE METOJbl aHalIu3a: JOCTaTOYHO
BCIIOMHHUTh METO/]] KOMIJIEKCOHOMETPUYECKOTO TUTPOBAHUS B 00bEMHOM aHaJM3E,
MAaCKHpPOBAaHME MEIIAIOIIUX KATUOHOB B IPaBUMETPUH, BAXKHENIIINE KAYECTBEHHBIE
peaklMy Ha KaTUOHBI OOJIBIIMHCTBA METAJIOB B KAUECTBEHHOM aHANM3€ U T..I.
O6pa3zoBaHne METANIOKOMIUIEKCOB JIEKUT B OCHOBE TaKUX (PUZUKO-XUMHUUYECKHUX
METOJ0B, Kak crnekTpooToMeTpus u KosiopuMmeTpus. OHU CYIIECTBEHHO
pacuIMpsIIOT BO3MOXKHOCTU Mojsiporpaduu, MOTEHIUOMETPUU U MHOTHX JIPYTHUX
MeTON0B. Bce mnepeduciaeHHble JOCTOMHCTBA XHMHUH  KOOPAMHALMOHHBIX
COECIMHEHUI OMpEeNeNaoT e€ 0co00e MECTO B MOATOTOBKE KBATU(UIIMPOBAHHOTO

cricnuaancTa B 00J1aCTH aHAITUTUYCCKON XHUMUM.



3. O0beM JMCHMILVIMHBI: 6 3aUeTHBIX eAuHHI], 216 akageMHUYEeCKHX Yaca, B TOM

yucje:

KOHTAKTHAsI ayMTOpPHasi padora: jekuun 15 yaco, mabopatopHbie paboThI - 45

YacoB, B T. 4. JIAOOpaTOpHast MPAaKTHIECKas MOJIr0TOBKA - 45 Jacos;

KOHTAKTHASI BHeAyIMTOpPHAasi padoTa: KOHTPOJIb CAMOCTOSITENbHOM paboThl 10

YacoB,;

camocTosiTe/ibHast padora: 119 yacoB, KOHTPOJIb — 27 YacoB.

4. Ilnanupyemble pe3yJibTaThbl 00y4eHHs 10 AUCHUILUINHE, COOTHECEHHbIE €

IJIAHUPYEeMbIMU Pe3yJibTaTaAMU OCBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[TnaHupyemble pe3ylibTaTbl OCBOSHUS
00pa3oBaTeabHON MPOrPaMMbI
(popmupyemble KOMITETEHITIH)

[Tnanupyemble pe3yabTaTbl 00y4eHHUs M0 JUCIUILINHE

OIIK-1 Crioco0OeH BBITIONHATH
KOMILIEKCHBIE SKCIICPHUMEHTAJIBHBIC U
pacYeTHO-TEOPETUIECKHE UCCIICIOBAHMS B
U30paHHON 00JIaCTU XUMHH MM CMEXKHBIX
HAyK C UCIIOJIb30BAaHIEM COBPEMEHHBIX
pruOOpPOB, MPOrPAMMHOTO OOECTICUCHUS U
0a3 TaHHBIX TPOQECCHOHATIBHOTO
Ha3HAYCHUS

OIIK-2 Crioco0eH aHaM3upoBaTh,
HHTEPIPETUPOBATH U 0000IIATH
PE3YIIBTAThI IKCIIEPUMEHTAIBHBIX 1
pacuYeTHO-TEOpPEeTHYECKUX paboT B
n30paHHOM 00JIACTH XUMHH WJIA CMEXKHBIX

HayK

OIIK-1.1 Mcrionb3yeT CyniecTBYIOIIUE U
pa3pabaTbIBaeT HOBbIE METOANKH MOITYyYEHHS U
XapaKTepHU3aliH BEIIECTB U MAaTEPHAIIOB ISl PEILICHUSI
3a/1a4 B 130paHHOM 00J1aCTH XMMUH WITH CMEXHBIX
HaykK

OIIK-1.2 Ucnonb3yeT coBpeMEHHOE 000pY/10BaHHE,
nporpaMMHOE oOecrieueHre 1 MpoeCcCHOHAIBHbIC
0a3bl TaHHBIX JUIs peLIeHHs 3a1a4 B U30paHHOM
00JIaCTH XUMUH WITH CMEKHBIX HAyK

OIIK-2.1 [IpoBOIUT KPUTHUECKUI aHAITI3 PE3yIbTaTOB
COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX M PACYETHO-
TEOPETHYECKUX PaOOT, KOPPEKTHO MHTEPIPETUPYET UX.
OIIK-2.2 ®opmynupyeT 3aKJIF0YEHHs U BBIBOJIBI 110
pe3yJibTaTaM aHaIn3a JIUTEPaTypHbIX JaHHbIX,
COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX M PACYETHO-
TEOPETUYECKUX PadOT B M30paHHON 00JIACTH XUMUH
WIN CMEKHBIX HAayK.

5. @opma NPOMEKYTOYHOI ATTECTAIMU M CEMECTP MPOXOKICHUSI:

DK3aMEH — 2 CEMECTP

6. SI3bIK NpenoaaBaHusi PyCCKUH.

Il. Conep:kaHue TMCHUILVIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jiesiaMm) ¢

YUeOHBbIX 3aHATUH

YKa3aHUEM OTBCJICHHOI'0 HA HHUX KOJIHYECTBA AKATACMHUUYCCKHUX YaCOB M BUIAOB

YueOnas InporpamMmma — HAMMCHOBAHUC Pa3JCJIIOB U

TEM

Bcero | Konrakthas pabota (yac.) | Camocros
(dac.) TeJIbHas
pabota u




Jlexknuu

JlaboparopHble

paboThI

KonTpons
CaMOCTOSITEITLHOU
paboThl (B TOM Uncie

v

KypcoBasi paboTa)

KonTponb
(dac.)

1. [ToHsATHSA KOOPAMHALIMOHHON XUMHH U
uX pa3BuTHe. TUIIBI XUMUYECKUX CBSI3EH B
koMIuiekcHbIX coequHenusix (KC). Teopuun
ctpoenus. KC, ux HoMeHKIarypa.
N3omepus KC,tunsl nzomepun
(reomeTpuueckas, onTuyeckas u ap.).
Xenarsl.

13

w

N

2. YcroitunBocth KC, ee 3aBUCHUMOCTH OT
paznu4HbIX (hakTopoB. PacTBOpUMOCTH
KC. 3apsxeHHble XenaTbl U HOHHBIE
acCOIMATHI.

13

3. Onrrueckue cBoiictBa KC.
XpoMohopHBIE U ayKCOXPOMHBIE TPYIIITHI
JuranoB. CBETONOITIONMICHUE XEJIaTOB U
ux (I0OPECICHIIHA. DIEKTPOXUMUUECKUE
comctBa KC.

13

4. KoMIIeKCHI ¢ MOJMICHTAaTHBIMHA U
MAaKpOIMKINYECKUMU JIUTaHAaMHU.

12

5. XeJlaTHbIA U MAKPOLUKIINYECKUI
3¢ exTsI.

12

6. KpayH-a3¢upsl, KpunTasisl,
nopupuHbI, GTaNONMAHNUHEIL.

12

7. buononumepsl B OMocucTeMax.
«Mepapxusy OHONIUTaHOB.

12

8. Kpaxman u rimmkores. [{emmonosa.

14

11

9. MHoroo6pasue OE€IKOBbIX TEll.
CTpyKTypBl IPOTEHHOB.

14

11

10. KoopanHanmoHHast XuMus
MeTaJIICOIepKAIUX (HEPMEHTOB.

14

11

11. KodepmeHTs! 1 antoepMEHTHI.

12

12. I'paBUMeTpUUECKHE METOIbI
MCCIIEIOBAHUS KOOPAMHAIITMOHHBIX
COECIMHEHUM.

12

13. O0beMHBINM aHAIU3 KOOPAMHAITMOHHBIX
COECIMHEHUM.

12

14. DneKTpOXUMHUYECKHE METObI aHATA3a
KOOPAWHAIMOHHBIX COCIMHCHUN.

12

15. MeTannokoMILIEKChI U OXpaHa
OKPYXKarOUIEH CPeJIbl.

12

KonTpoJib

27

27




UTOI'O

216 15

45 10 146

I1l. O6pa3oBaTebHbIE TEXHOJIOTHH

YueOHas mporpamma —
HaWMEHOBAHHE Pa3eNIOB H TEM

(6 cmpocom coomeemcmeuu ¢
paszoenom || PII]])

Bun 3anarusa

O0pazoBarenbHbIE TEXHOJIOTHH

1. TToHsiTHSI KOOPIUHAITMOHHOMN
XUMHUHU U UX pa3BUTHE. TUIIBI
XUMHUYECKHX CBI3CH B
KOMIIJIEKCHBIX COEIUHEHUIX
(KC). Teopuu crpoenus. KC, ux
HOMeHKJaTypa. M3zoMepus
KC,tuns1 usomepun
(reomeTpuyeckas, OTHYECKas U
Iip.). XemnaThl.

JIEKIIMS
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
pelieHue 3a1ad u
YIPaKHEHUN
MIPOBEPKA JOMAIITHUX
3aJlaHuN

®  TpPaJUIMOHHBIC
(bpoHTaNBHAS JEKIIHS,
pellIeHne yrpaXKHEHU),

e uHpOpPMALMOHHbIE
(TIOKa3 Mpe3eHTaIHi )

®  TEXHOJIOTHSI
HCCIIEA0BATEIbCKOU
JESITeIbHOCTH (XUMUYECKUH
9KCIIEPUMEHT)

® TEXHOJIOTHS MOAYJIBHOTO U
0JI0YHO-MOJTYJIBHOTO
oOyueHus

e 370pOBBECOEpETaroNIre
TEXHOJIOTHH

2. Ycronuubocth KC, ee
3aBUCUMOCTb OT pa3IMYHbIX
¢dakropos. PactBopumocts KC.
3apspKEeHHbIE XeNNaThl U HOHHbIE
acCOLIMATHI.

JICKIIHS
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
perieHue 3a1a4 u
YIPa)KHEHUN
MPOBEPKA JOMAIIHUX
3alaHui

® TpaJUIMOHHBIC
(bpoHTaNBHAS JIEKIIHS,
pelleHre yrpaxHEeHU),

e uHpOpPMALMOHHEIE
(TIOKa3 Mpe3eHTAaIH )

® TEXHOJOTHS
HCCIIEI0BATENIbCKOU
JeSITeIbHOCTH (XUMUUECKUI
9KCIIEPUMEHT)

®  TEXHOJIOTHS MOAYJIBHOTO U
6J10YHO-MOJYJIbHOTO
oOyueHus

e 370pOBBECOEpeTaroNre
TEXHOJIOTHH

3. OnTuueckue cporictBa KC.
XpomodopHsie U
ayKCOXPOMHBIE TPYIIIBI
auranioB. CBETONOIIONIECHHUE
XeNaToB U UX (PIIFOOPECIICHITHSI.
DIEeKTPOXUMHUECKUE CBOICTBA
KC.

JIEKIIHS
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
pelieHue 3am1a4d u
YIIPa)KHEHUN
MPOBEPKA JOMAITHUX
3alaHui

® TpPaJUIMOHHbIE
(pponTanbHas NeKUUA,
pelieHre yrpaxxHeHui),

e HH(OpPMAIOHHBIE
(moka3 mpe3eHTaruii)

®  TEXHOJIOTHS
HCCIIEI0BATEIBCKON
JeSITeIbHOCTH (XUMUUECKUI
9KCIIEPUMEHT)

® TEXHOJIOTUSI MOJYJIBHOTO U
0JI0YHO-MOJTYJIBHOTO
oOydeHus

e 3]0pOBbecOeperaromme
TEXHOJIOTHH




4. KoMIIIIEKCHI ¢
IMOJIMACHTATHBIMU U
MaKpOIUKINYECKIUMH
JIMTaHJaMHU.

JeKIuUs
nabopaTopHas pabota
B XUMHUYECKOU
nabopaTopuu
peleHue 3a1a4d u
YIPa)KHEHUN
MPOBEPKA JOMAIITHUX
3aJaHun

TpaIUINOHHBIE
(bpoHTaNBHAS JEKIHS,
pellIeHne yrpakKHEHU),
nH(pOpPMaIMOHHbIE

(TIoKa3 mpe3eHTaIHi )
TEXHOJIOTHS
UCCIIEIOBATENIbCKOMN
JESATEIbHOCTH (XUMUYECKHUI
AKCTICPUMEHT)

TEXHOJIOTHSI MOAYIbHOTO U
0JI0YHO-MOJYTBHOTO
o0yJeHus
310poBbecOeperaroime
TEXHOJIOTHH

5. XenaTHEIA U

MaKPOIHUKINYECKUH IPPEKTHI.

JEeKLUs

peleHue 3a1a4d u
YIPa)KHEHUN
IIPOBEPKA JOMAIIHUX
3a1aHuI

TpaJUIIMOHHbIE
(bpoHTaNBHAS JEKIIHS,
pellIeHne yIpaKHEHUH),
nH(pOpPMAaIOHHbIE

(TIOKa3 Mpe3eHTAaIHi )
TEXHOJIOTUS] MOAYJILHOTO U
0JI0YHO-MOJTYJIBHOTO
oOyueHus
3/10pOBBECOEperaronme
TEXHOJIOTHH

6. KpayH-3¢upbl, Kpunrasisl,
noppupuHbI, (TATOIHMAHNHBI.

JeKIuUs
peleHue 3a1a4d u
YOpaKHEHU I
IIPOBEPKa JOMAIIHUX
3a1aHUI

TPaaUIIMOHHBIC
(pponTanbHAs NEKIHKA,
peIICHHE YITPAKHEHHIA),
UH(POPMAIMOHHBIC

(TIoka3 mpe3eHTaIuii)
TEXHOJIOTUSI MOAYJIEHOTO U
0JI0YHO-MOJTYJIBHOTO
oOyueHus
310pOBBEcOEperaroime
TEXHOJIOTHH

7. buononumepsl B
6uocucremax. «Mepapxusi»
OMOJIMTaHIOB.

TICKITUS
nabopaTopHas pabota
B XMMHUYECKOMN
nabopaTtopuun
pelieHue 3a1a4d u
YIOPaXHEHHUI
MPOBEpKa JJOMAITHHX
3alaHui

TpaJUIIMOHHEIE
(pponTanbHas NeKUUA,
pelieHre yrpaxxHeHui),
nH(pOpMaLIMOHHbIE

(moka3 mpe3eHTaruii)
TEXHOJIOTUS
HCCIIEA0BATENbCKON
JeSITeIbHOCTH (XUMUYECKUI
9KCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIEHOTO U
6J10YHO-MO/YJIbHOTO
oOyueHus
3I0pOBBeEcOeperaronme
TEXHOJIOTHH




8. Kpaxman u rimukores.
Lentron03a.

JeKIuUs
nabopaTopHas pabota
B XUMHUYECKOU
nabopaTopuu
peleHue 3a1a4d u
YIPa)KHEHUN
MPOBEPKA JOMAIITHUX
3aJaHun

TpaIUINOHHBIE
(bpoHTaNBHAS JEKIHS,
pellIeHne yrpakKHEHU),
nH(pOpPMaIMOHHbIE

(TIoKa3 mpe3eHTaIHi )
TEXHOJIOTHS
UCCIIEIOBATENIbCKOMN
JESATEIbHOCTH (XUMUYECKHUI
AKCTICPUMEHT)

TEXHOJIOTHSI MOAYIbHOTO U
0JI0YHO-MOJYTBHOTO
o0yJeHus
310poBbecOeperaroime
TEXHOJIOTHH

9. MHOr000Opa3ue 6EIKOBBIX
ten. CTpyKTYphl IPOTEHUHOB.

JEeKLUs

peleHue 3a1a4d u
YIPa)KHEHUN
IIPOBEPKA JOMAIIHUX
3a1aHuI

TpaJUIIMOHHbIE
(bpoHTaNBHAS JEKIIHS,
pellIeHne yIpaKHEHUH),
nH(pOpPMAaIOHHbIE

(TIOKa3 Mpe3eHTAaIHi )
TEXHOJIOTUS] MOAYJILHOTO U
0JI0YHO-MOJTYJIBHOTO
oOyueHus
3/10pOBBECOEperaronme
TEXHOJIOTHH

10. KoopauHamoHHasT XUMHS

METaIJICOIEPKALTIX
(bepMEeHTOB.

JeKIUs
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
pelieHue 3a1a4d u
YOpaKHEHU I
MPOBEPKA JOMAITHUX
3aJaHui

TPaaUIIMOHHBIC
(ppoHTANIEHAS JTEKITHS,
peIICHHE YITPAKHEHHIA),
UH(POPMAIMOHHBIC

(TIoka3 mpe3eHTaIuii)
TEXHOJIOTHUS
UCCIIEIOBATEIbCKON
NEeSATSIILHOCTH (XUMHYECKUN
IKCIICPUMEHT)

TEXHOJIOTHS MOAYIHHOTO U
0JIOYHO-MOYTEHOTO
o0yueHus
3/10poBbecOeperaronye
TEXHOJIOTHH

11. KopepmenTs! u
ano(epMeHTHI.

TEKIUS
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
pelieHue 3aj1a4d u
YIIPa)KHEHUN
MPOBEpKa JOMAITHUX
3aJaHui

TpaIUIIMOHHbBIE
(bpoHTanbHas NEKIHS,
peleHue yrnpaxxHeHul),
uH(GOpPMaIMOHHBIE

(TIoka3 mpe3eHTaImii)
TEXHOJIOTHSI
HCCIIEI0BATEIbCKOM
JEeSATSIIEHOCTH (XUMHYECKUAN
9KCIIEPUMEHT)

TEXHOJIOTHS MOJYIHHOTO U
0JIOYHO-MOYJTLHOTO
o0yueHHs
310pOBbecOeperaronye
TEXHOJIOTHH




12. I'paBUMETPUYECKHE METOBI
UCCJIEI0BAHUS
KOOPIMHALIMOHHBIX
COEMHECHUM.

JCKIHS
nabopaTopHas pabora
B XMMHYECKON
nabopaTtopuu
peleHue 3aaad u
YIIPa)KHEHUN
IPOBEPKA JOMAIITHUX
3aJaHui

TpaIUIINOHHBIE
(bpoHTanBHAS TEKIHS,
pellIeHne yrpaKHEHU),
udposbie (MMOKa3 Mpe3eHTa-
1)

13. O0OBEMHBIN aHATN3
KOOPIMHAIIMOHHBIX
COCIUHEHUH.

TCKITUS
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
pelieHue 3a1ad u
YIpaXXHECHUI
MIPOBEpKa JOMAIIHUX
3alaHUi

TpaIULUOHHbIE
(pponTanbHas neKkuus,
pelleHre yrpaxxHeHu ),
uH(GOpPMaIlMOHHbBIE

(Toka3 npe3eHTaruii)
TEXHOJIOTHSI
UCCIIEIOBATENIHCKOMN
JeSATEIbHOCTH (XUMUYECKHUI
IKCTICPUMEHT)

TEXHOJIOTHSI MOAYIbHOTO U
0JI0YHO-MOYJIBLHOTO
oOyueHus
3/10pOBBECcOeperaronme
TEXHOJIOTHH

14. DnekTpoXxuMuIecKue
METO/Ibl aHAIN3a
KOOPAMHAIIMOHHBIX
COEeIMHEHUI.

JeKIUs
nabopaTtopHas pabota
B XUMHUYECKOU
naboparopuu
peleHue 3a1a4d u
YOpaKHEHU I
MpOBEpKa JOMAIIHUX
3aJaHui

TPaaUIIMOHHBIC
(ppoHTANIEHAS JTEKITHS,
peIICHHE YITPaKHEHHIA),
UH(POPMAIIMOHHBIC

(TIoka3 mpe3eHTaIuii)
TEXHOJIOTHUS
UCCIIEIOBATEIHCKON
NEeSATSIILHOCTH (XUMHYECKUN
IKCIICPUMEHT)

TEXHOJIOTUS] MOAYJILHOTO U
0JIOYHO-MOYJTEHOTO
o0yueHus
3/10poBbecOeperaronye
TEXHOJIOTHH

15. MeTarmnoKOMILJIEKCHI 1
OXpaHa OKPYKaroIlel Cpebl.

JeKIUs
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
pelieHue 3aj1a4d u
YIPa)KHEHUN
MpOBEpKa JOMAIIHUX
3aJaHui

TpaIUIIMOHHbBIE
(bpoHTanbHas NEKIHS,
pelleHre yrnpaxHeHul),
uH(GOpPMaIMOHHBIE

(TIoka3 mpe3eHTaImii)
TEXHOJIOTHSI
HCCIIEI0BATEIbCKOM
JEeATSIIEHOCTH (XHMHYECKUN
9KCIIEPUMEHT)

TEXHOJIOTHS MOAYIHHOTO U
0JIOYHO-MOYJTLHOTO
o0yueHHus
310poBbecOeperaronye
TEXHOJIOTHH




IV. Onenounsle  MaTepuajbl Uil  NpoBeleHHs]  TeKylled H

NMPOMEKYTOYHOM aTTecTaAlNu

PACCUYUET BAJJIOB 11O JUCHUIIVIMHE «XuMusi KOOPAUHAIUOHHBIX

COeAUHEHHM D)

Ne 516}!;)!’3(::;; Buj pa6orsl / cnocod T —

1 |OIIK-1.1 JlabopatopHble pabOThI — 4 Ganna 3a Kaxayro u3 15
OIlK-1.2 3aluTa MTHAUBUIYaTbHOTO 1abopaTopHBIX paboT
OIlK-2.1 BapUaHTa KaKJOro CTyJEHTa
OIlK-2.2 Hroro: 60

Ouenounbie MaTepuabl (POHI OLEHOYHBIX CPEICTB)
JJIS1 IPOBeIeHUs] TNATHOCTUYECKOH padoThl B paMKax
AKKPeIUTAIMOHHBIX
nokasareJsie mo o0pa3oBare/ibHbIM MPOrpaMMaM BbICHIETO

oOpa3zoBaHust

04.04.01 Xumusa

HDOd)I/IJIBI AHaIMTHYCCKAS XUMMUS

OIIK-1 CpnocoOeH BBIIOJIHATh KOMIUIEKCHBIE AKCHEPUMEHTANbHbIE M PAacyETHO-
TEOPETUYECKUE MCCIE0BaHUS B M30paHHON 00JacTH XMMHMH WM CMEXKHBIX HAyK C
UCMOJb30BaHUEM COBPEMEHHBIX MPHOOPOB, MPOrPpaMMHOrO odecrieueHuss U 0a3
JTAHHBIX MIPO(PECCHOHATIBHOTO Ha3HAYEHUS

(kox1, HANMEHOBAHHE KOMITETEHIIHH)



Ho | IlpaBumibHBIH OTBeT (KiII09) Kpurepuu
Mep OLICHMBAHUA 3aJaHUN
3a1a CO,IIep)KaHI/Ie BOHpOC&/?;aZ[aHI/ISI
HUA
3aoanusn 3aKpelmo2o muna
1 A JIeHTaTHOCTD : 1 Gann 3a npaBUIBbHBIN OTBET
A. 4nCII0 JOHOPHBIX ATOMOB, IIPU
MOMOIIIM KOTOPBIX OJIUH JIUTaH]T
CBSA3BIBACTCS C IIEHTPAIbLHBIM aTOMOM
b. Uucno aHMOHOB-TTMTaHI0B B
KOMILJIEKCE
B. Uucno aHHMOHOB-JIUTaHIOB B
KOMILJIEKCE
I'. Yncno HelTpanbHbBIX JIMTAHAOB B
KOMILJIEKCE
2 [KoopauHauuoHHOE Yro 03HaYaeT KOOPAMHAIUOHHOE 1 Gasin 3a MpaBUIIBHBIN
Y CII0 - YUCJIO | YMCI0? OTBET
MOHOPHBIX aTOMOB,
gepe3 KOTOpbIe
TUTaH bl
HEIOCPEICTBEHHO
CBSI3aHbI c
[EHTPAJILHBIM aTOMOM
3 ¢pTopo PexomeH10BaHHOE HA3BaHUe 1 Gasn 3a MpaBUITBHBIN
AHMOHHOIO JIUTAaHJA - PTOPU]I OTBET
4 aKBa PexoMeng0BaHHOE HA3BaHHE 1 Gami 3a mpaBUIIBHBIN
HeliTpajabHOro Juraiaa - H.O OTBET
5 LHHMAHO PexomenaoBanHoe Ha3BaHHUe 1 Gan 3a mpaBUIIbHBIN
AHHOHHOTO JIUTAH/IA - HHAHU]L OTBET
6 aMMMH PexomenaoBaHHOe Ha3BaHHUe 1 6ann 3a npaBUIIbHBIN
HeliTpajabHOro Juranaa - NHs OTBET
7 cyiabdaro PexoMengoBaHHOE HA3BaHHE 1 Garmi 3a MpaBUIIBHBIN
AHHOHHOIO JIUTAH/A - cyJbdar OTBET
8 dpochun PexomeHgoBaHHOE HA3BaHUE 1 Garmi 3a MpaBUIIBHBIN
HelTpajbHOro Jimranjaa - PHs OTBET
9 THPOKCO PexoMengoBaHHOE HA3BaHHE 1 Garmi 3a MpaBUIIBHBIN
AHMOHHOIO JIMTAH/IA - THAPOKCH OTBET
10 0eH30.1 PexomenaoBaHHOe Ha3BaHUe 1 Gany 3a mpaBUIBHBIN
HeliTpajabHoro Juranaa - CeHe OTBET
3aoanua omkpeimozo muna
11. MoHO Jiu pa3pylIuTh B PACTBOPE KOMILIEKCHBII HOH 3 Gamna

auTHOCY Ib(paTocepedpa ([Ag(S203)2] *7), ecan co3aarTh
l/l3ﬁblTO‘lHle KOHICHTPAIUIO uuamm-uona?

KoHcTaHTBI HECTOMKOCTH HOHOB:
Ku[Ag(S203)2] 3 =2,5-10"1

Ku[Ag(CN)2] ~=8,0 - 102




[TpaBUIBHBIN OTBET (KIIO):
1. VYpaBHeHHe peakuuu:

[Ag(S203)2] > + 2CN™ <> [Ag(CN)2] ~ + 2(S202) 3~

2. JlaHHBIE 110 KOHCTAaHTaM HECTOMKOCTH CBUJETEIBCTBYIOT,
YTO MPOYHOCTHh KOMITIeKCHOTO noHa [Ag(CN)2] ~ BbimIe.

3. Mo3aTomy pa3pylIeHHEe HCXOJHOIO KOMILIEKCHOIO HOHA
BO3MOJKHO, T.K. MOHBI cepeOpa OyIyT CBA3BIBaThCSA B Oosee
IPOYHBIA HOH C LIMAHUJIOM.

1 6ayn

1 6amn

1 Sayn

Uroro: 3 6amna

12. Mo:kHO M pa3pymiuTh KoMmiuiekcHoe coequneHue [Zn(NHz3)s]SO.,
A00aBHB B PACTBOP 3TOH COJIH MeTAJNIMYECKHIT MarHui?

3HaveHust CTaHIAPTHBIX OKHCJIMTEIbHO-BOCCTAHOBHTEIBLHBIX
NOTEHIHAJIOB:

E. =—1,04 B nas noaypeakuuu [Zn(NHs)s] 2 + 2e— Zn + 4NH5;

E. =-2,37 B nus noaypeakuuu Mg® — 2e — Mg?*

3 daiuta

[IpaBunbHEIA OTBET (KITFOY):
1.YpaBHEeHUE peakunu:

[Zn(NH3)4]SO4 + Mg — MgSO4 + Zn + 4NH3

2. OKHuCIUTENHHO-BOCCTAHOBUTEILHBIN MTPOIIECC
COCTaBJIsIEM, CYMMUPYsI YPaBHEHHUS TIOJTypPEaKIIHil:

[Zn(NH3)4] 2 + 2e— Zn® + 4NH3
Mg — 2e — Mg?*
[Zn(NH3)4] 2* + Mg — Zn + 4NH3 + Mg?*

3. PaccumtsiBaem anexrpoasmxkymryo cuy (2/1C)
nporecca (AEo):
AEo = E; ok — Eo Bocct=-1,04 B+ 2,37 B=1,33 B.
[Iporekanue npouecca BO3MOXKHO, Korna AEo > (, cnegoBareinbsHo,
mponecc BO3MOKECH.

1 Gamn

1 6amn

1 Gamn

Hroro: 3 Oaia

13. B kommiaekcHom coemumHenun K>[Ni(CN)4] onpeneInTh
KOMILIEKCO00pa3oBaTelib, JHUTAHIbI U JeHTATHOCTH JIMTAH/I0B

3 Gamna

[IpaBuibHEI OTBET (KITFOY):
1. KomriekcooopasoBatenb — Ni;

2. Jluranm — CN;

3. JenraTtHocTh Muranga — 1.

1 6ain

1 6amn
1 Gamn

Hroro: 3 0asuia

14, B xommiaekcHoMm coeamHennn [Zn(NHs)4]Cl:
KOMILIEKC000pa3oBaTe/ib, JUTaHAbI 1 BHEIIHIOKW chepy

onpeaeanTh

3 oajuta

[IpaBunbHEI OTBET (KITHOY):

1 6aiun




1. KommiekcooOpasoBarenb — ZN;
2 Jluranm — NHs;

3 Buemnss chepa komriekca — Clo.

1 Gamn
1 6amn

Hroro: 3 Oama

15. B kommiexkcHoM coeauHenun Na[Ag(S:0:):] ompeneanTb | 3 6amra

KOMHJIeKCOOﬁpa3OBaTeJIb, JUIraHAbl U J€CHTATHOCTDb JIUTAHA0B

[IpaBUIBHBIN OTBET (KIIO):
1. KommiekcooOpazoBatenb — Ag; 1 Gann
2. Jlurang — S20s3; 1 Gamn
3. JlenTaTHOCTH JIUTaHIA — 2. 1 6t

Hroro: 3 0ama

16. B KOMILIEKCHOM
KOMILIEKC000pa3oBaTeb,
KOMILIEKC000pa3oBaTeis

coenqunenun  Ka[Fe(CN)g] onpeaeauTh
JIMTAHAbl ¥ KOOPAMHALMOHHOE YHCJIO0

3 daiuta

[IpaBunbHEI OTBET (KITFOY):

1. KommiekcooOpasoBartensb — Fe;

2. Jluragg — CN;

3. KoopauHanmoHHOE YHCIIO KOMITIEKCOO0Opa3oBaTeIIsl —
6.

1 Gamn

1 6amn
1 6amn

Hroro: 3 Oamia

17. B xommiexkcHom coenuHenuun Naij[Co(C:04)3] omnpeneauntn
KOMILIEKC000Pa30BaTeib, JIMIAHAbI H J€HTATHOCTD JUTAHI0B

3 daiuta

[IpaBunbHBI OTBET (KITIOY):
1. KommiekcoobpasoBartens — CO;

2. Jluranng — C204;

3. JlenTaTHOCTH NMHMTaHga — 2.

1 Gamn

1 Gamn
1 6ain

Hroro: 3 Oaima

coemuHenun  Ko[Cu(NCS)4] onpeaeauTh
JIMFaHAbl W KOOPAMHANMOHHOE YHCJIO

18. B KOMILIEKCHOM
KOMILIEKC000pa3oBaTeb,
KOMILTIEKC000pa3oBarTeis

3 Gamna

[IpaBunbHBIM OTBET (KIIOY):
1. Kommiekcoobpa3zoBatens — CU,

2. Jlurann — NCS;
3. KoopauHalimoHHOE YMCIIO KOMILICKCOOOpa30oBaTeIIs —
4,

1 6ain

1 Gamn
1 Gamn

Hroro: 3 Oaima

19. B xkommaexkcnom coequnenun [Ni(NHa3)s]Cl2 onpenenuTs | 3 Oanna

KOMILIEKC000pa3oBaTe/ib, JUTAaHAbI H BHENIHIOW chepy

[IpaBunbHBIA OTBET (KITIOY):
1. KommiekcoobpasoBatens — Ni; 1 Gann
2. Jluranm — NH3; 1 Gann
3. Buemmnss chepa kommmiekca — Clo. 1 6an

Hroro: 3 dasuia




20. B kommiekcHom coenuHennn [Fe(py):]SOs ompenemnts | 3 Oamta

KOMILIEKC000pa30BaTeib, JTUTAH/IbI U BHELIHIOIO c(hepy

[IpaBunbHBIA OTBET (KITIOY):
1. KommiekcoobOpa3zosareins Fe; 1 6amn
2. Jluranm — NH3; 1 Gann
3. Buemmssa cdepa kommiekca — SO4. 1 6amn

Hroro: 3 daia

04.04.01 Xumus

[Tpodunb: AHamuTHYECKAS XUMHUS

OIIK-2 CnocobeH aHaIM3UpOBaTh, MHTEPIPETUPOBATH M 000OIIATH PE3YIbTAThI

SKCIICPUMCHTAJIIBHBIX 1 PACYCTHO-TCOPCTUUCCKUX pa60T B H36p3.HHOI>i 00JIaCTH XUMHH

HJIM CMCIKHBIX HAaYK

3aoanusn 3aKpbvlmoz2o muna

Ho | IIpaBuibHBI OTBET (KITHOY)
Mep
3ama
HUSE

ConepxaHue BOIIPOca/3alaHus

Kpurepuu

OLICHMBAHUS 3aaHUi

MoHOIeHTAHTHBLIMH JUraHgaMu
SIBJISIIOTCSI MOJIEKY/JIbI:

1. sTHIeHIMaMHHA;

2. 3TWIEHAWAaMHUHTETPAYKCYCHON
KHCJIIOTBI;

3. TIIHINHA,

4, aMmMmwuaxa.

1 Gamn 3a MpaBUIIBHBIN OTBET

Kaxkoe u3 NPpUBECACHHDBIX coe}]“ﬂeﬂl/lﬁ
COOTBETCBYET Ha3BaHUIKO
KOMIIJICKCHBIE COCIUHCHUA:
1. CuSOg;

2. [Cu(NH3)4]SO4;
3. PO4*;

4. CuCl

1 Oamn
OTBET

3a MPaBUIIbHBIN

Onpenennre BeJHYMHY M 3HAK 3apsiaa
komiiekcHoro uona [Pt(NH;).(H:0).Cl;]
1. +4;
2. 0;

3. +2:
4, -1

1 Oamn
OTBET

3a IIpaBUJIbHBIN

Onpeneanre creneHb OKHCJIEHUS
HOHA-KOMILIeKCOOOpa3oBarTeisi B
KOMILIEKCHOM coeTMHEHUH

1 Oamn
OTBET

3a MPaBUIIbHBIN




K[Cr(H20)2(NO2)4]6

1. +2;
2. +6;
3. -1;
4. +3

Onpenesure KOOPAMHAIIMOHHOE
YUCI0 LHEHTPAJIbHOI0 HOHA-
KOMILIeKCcooOpa3oBaTeist B
KOMILJIEKCHOM COeTHHEHHH
K2[Pt2+(C204)n]:

1.2;

2.4;

3.3;

4, 1.

1 Oamr 3a
OTBET

MPaBUIbHBIN

Ykaxure (GopMysy KOMILJIEKCHOTO
coelMHEHHUs TOJ Ha3BaHHeM Oapmus
AUAKBAAMXJIOPOANIMAHOIIATUHAT
(+2):

1. Ba2[Pt(CN)2CI2(H20)2];
2. Ba[Pt(CN)2CI2(H20)2];
3. Ba[Pt(CO)3CI2(H20)2];
4. Ba3[Pt(CN)2CI3H20];

1 Oamr 3a
OTBET

MPaBUIbHBIN

Kakoe u3 npuBegeHHbIX YPaBHEHH
oTpakaer HOHM3ALUI0 KOM-
miekcHoro uona [CdI4]2- no BTopoii
CTYNEeHU:

1. [CdI4]2- & Cd2+ + 41—
2. [CdI4]2- «  [CdI3]- + |-
3. [CdI3]- <~ Cd2+ + 31—
4. [CdI3]- < CdI2 + |-

1 Oamn 3a
OTBET

IIPaBUJIbHBIN

KakoBa npupona cBsi3H MexIy
HOHOM-KOMILJIEKCOOOpa3oBaTeieM U
JIUTAHJAMU B KOMILIEKCHOM
COeTUHEHUH K[AI(OH) 4]:
l. KOBAJICHTHAs CBSI3b;
2. HOHHAS CBSI3b;
3. BOJOpOAHAs CBSI3b;
4, BaH-/Iep-BaabCOBOE
B3alMO/JICVICTBHUE.

1 Oamnr 3a
OTBET

MPaBUJIbHBIN

Kakoe u3 npuBeieHHbIX YPaBHeHUil
NPaBUJIBHO ONHMCHLIBAET NOBEIEHHE
KOMILJIEKCHOT' O coeUHEeHUsI
K3[Fe(CN)6] B pacTBope:
1. K3[Fe(CN)6] > K+ +
K2[Fe(CN)6]

2. K3[Fe(CN)6] <> 3K++ Fe3++
CN-

3. K3[Fe(CN)6] «» 3KCN + Fe(CN)3;
4. K3[Fe(CN)6] <> 3K+ + [Fe(CN)6]3-

1 Oamnr 3a
OTBET

MIPaBUJIbHBIN

10

Karunonnoe KOMILIEKCHOE
coelMHEHHUE COMEPKUT B CBOEM
cocrae Z7Zn2+, Cl-, H20; k.u.

1 Oamn 3a
OTBET

MIPaBUJIbHBIN




HEHTPAJbHOIO aroMa paBHO 4.
Kakass u3 mnpuBeaeHHBIX (opmy.a

COOTBETCTBYET ero CocTaBy:
1. [Zn(H20)3CI]CI;

2. [Zn(H20)2CI2];
3 [Zn(H20)CI]CI;

4. Na [ZnCI3(H20)]

3aoanun omkpeimozo muna

11. Kak npurorosuts 250 mu pactsopa Tpusiona b ¢ mossipHoi

KOHHeHTpanuei 3xkBuBajienTa IATA 0,05 moJin/a 3 bamna
OTBET (KJIFOY):
1. Paccunrtats HaBecky Tpusona b mist mpurorosnenus 250 | 1 6amn
MJI pacTBopa:
m(Tpuona b) = 186,125* 0,05 *250 / 1000 = 2,327 r,
rae M =186,125r, N = 0,05, V =250 mi;
2. Hasecky Tpuiona B 2,327 r B3BecHTb Ha aHATUTHYECKAX | | 0%
Becax;
1 6amn

3. B3sTyro HaBecKy pacTBOpPUTH B MEpHOU KoJioe Ha 250 M
U JIOBECTH JI0 METKH.

Hroro: 3 6amna

12. Onucarp npuroroienue 0,05 N yctaHoBo4HOro pacTBopa 3 Gana
MgSO4 nast TutpoBanusi Tpusiona b

1. [lpuroroBuths ammyny cranaapt-tutpa MgSO., MepHyo koa0y Ha 2 i1, | 1 Oamn
BOPOHKY, OO€K [UIsl aMITyJIbl ¥ IPOMBIBAJIKY C AUCTUIUINPOBAHHOM BOJOH.

2. B mepHyto kon0y Ha 2 11 yCTaHOBUTH BOPOHKY, MOMECTHTh B BOPOHKY | 1 Gan
crangapT-Tutp MgSQOs, G0liKOM Pa3OUTh aMIlydy U CMBITh NIPOMBIBAIKOM
cofepxumMoe cranaapT-Turpa MgSOs B MepHYI0 KOJIO0Yy. 1 Gann

3. Yaanutb BOPOHKY M aMIylly U3 MepHOH KoJObl U pacTBopuTh MgSO4 B
MEpHOH KoOJIOe C TIOCIHEAYIOIIMM JIOBEJEHHEM o0beMa pacTBOpa

Z[PICTHJ'IJ'IHpOBaHHOﬁ BOILOﬁ 10 MCTKH.

Hroro: 3 dayuta

13. OnucaTh TPUJIOHOMETPHYECKOE ONpe/ieJieHHe MapraHua 3 Gaima
1. B xonOy misi TUTPOBAaHUS TIOMECTUTh (PHUKCHPOBaHHBIM o00BeM | 1 OGamn
aHAJIU3UPYEMOTro pactBopa Maprasua, n00aBHUTH 10 MJI
aMMuagHoaretaTHoro  Oydeproro  pactBopa (pH = 8,5-9),
muctrwiurpoBanHoit Bogael 50 - 100 mur, 1-2 xamm 3%-HOro pactBopa
IUDTUIANTHOKapOamMara HaTpus M MHIUKATOpP «KHUCIOTHBIM XpoM TeMHO- | 1 Oamn
CHUHUW».

2. IlpoBectu TuTpoBanue pactBopoMm Tpminona b 1o mepexona okpacku u3 | 1 6amn

PO30BOM B CUHIOIO.

Hroro: 3 damra




3. Ilo xomu4ecTBY M3pacxoioBaHHOTO pacTtBopa Tpmiona b ¢ ygerom ero
KOHIIEHTpalu M (UKCHPOBAHHOTO O0BEMa aHaJM3UPYyEeMOTO pacTBOpa
Maprasiia 1o 3aKOHY SKBHBAJIEHTOB PACCUNTATh KOHIIEHTPALIMIO MapraHIia B

AHAJIN3MPYEMOM PacTBOpE.

14. Omnpenenenue UMHKA B PacTBOpPe ero cojad € TNpPUMeHeHUeM

HHIMKATOpPa Ipuoxpoma yepuoro T

3 dayuta

1. OT™MepUTh MUTIETKOHN ATMKBOTHYIO YacTh PAaCTBOpPA COJIM LIMHKA B KOJIOY
JUIL TUTpoBaHUs. PacTBop HeWTpaiau30BaTh PAacTBOPOM aMMHakKa WM IO
YHHUBEpCalIbHOW MHAMKATOpHOH Oymakke no pH = 8-10, mo6aButh 10 M
aMMHuadHOTO Oy(epHOTo pacTBOpa W HMHIWKATOpP 3pHOXpoM uepHbIid T,
YTOOBI PACTBOP OKPACUIICS B PO30OBBIN IIBET.

2. IloaroroBieHHbI TakuM o0Opa3oM pacTBOP MENJIEHHO THUTPOBAThH
pactBopoMm Tpmimona b no wu3MeHeHuss oOkpacku Ha TomyOyio (6e3
(hHUOJIETOBOTO OTTCHKA).

3. KonmnuectBo IMHKa BO BCEM O0BEME PacTBOpa, B3ATOM Ha aHAINU3,
ONPENEJIAIOT 10 3aKOHY HKBUBAJICHTOB C YY€TOM OOBEMOB aAIMKBOTHI
pacTBopa LuHKa, oobema Tpwiona b, momexnmero Ha TUTpOBaHME, U €rO

KOHIIEHTPAIIH.

1 Gayn

1 6amn

1 6amn

Hroro: 3 dayuta

15. Ompenenenne xene3a (I11) ¢ mpumeHenmem cyabgocaauuiaTa

HATpHUs

3 Gata

1. OTMepuTh MUNETKON aNMKBOTHYIO 4acTh pacTtBopa comu xenesa (III),
npru6aBuTh 1 M comstHoM KucnoThl (1:1) 1 HelTpann3oBaTh pa30aBIeHHBIM
pacTBOopoM ammuaka 1o pH = 1-2.

2. PactBop HarpeBatoT 10 60°C, m00aBUTH HECKOJBKO KPYHMHHOK
cyab(ocanuuuiaaTa HaTpusl WK Cyab(OCATHLIUIOBON KUCIOTH (IPUMEPHO
0,1 r) u TurpoBats pactBopoM Tpuiona b 1o nepexoma okpacku OT KpacHOM
K JKEJITOM.

3. KonmuectBo xene3a BO BceM oOBbEME pacTBOpa, B3ATOM Ha aHAIU3,
ONPENEJIAIOT 10 3aKOHY OHKBUBAJICHTOB C YYETOM OOBEMOB aJIMKBOTHI
pacTBopa xene3a, oobema Tpunona b, momeanero Ha TUTPOBaHUE, U €T0O

KOHIIEHTPAIIH.

1 6amn

1 6amn

1 0amn

Hroro: 3 dayuta

16. KomniiekconoMeTpuieckoe onpeejieHne oouieii :keCTKOCTH BOJbI

3 dayuta

1. B kos0y mist TutpoBanus 250 cM® BHOCAT aHATMTHYECKOM IUIIETKOMN (MK
oroperkoit) Ha 100 cm® noprmro ucenexyemoit Bopl, npudassior 5,00 cm®
amMmMmoHmiHONW OydepHoit cmecu, mpubmusutensro 0,01 r cyxoil cmecu
WHJIMKATOpa Spuoxpoma 4depHoro T (MM WHAMKATOpPAa KHCIOTHOTO XPOM
TEMHOTO CHHET0) C CyXuMm xjopuaom Kamums wiun Hatpus (1:100) mo
TIOSIBJICHHUS] KPACHOTO OKPAITMBAHUSI.

2. TloarotomiieHHBIN TakUM 00pPa3oM pPAacTBOP MEIJIEHHO THTPOBAThH
pactBopom Tpuinona b 1o wu3MeHeHuss okpacku Ha romyOyoo (6e3

(M0IETOBOTO OTTEHKA).

1 6amn

1 Gaymn

1 Gaymn

Hroro: 3 dayuta




3. O0MIyI0 )KECTKOCTH BOJIBI BEIYKCIISIFOT TI0 32KOHY SKBUBAJICHTOB C YUETOM
00beMOB aHANMM3UpyeMoil Boabl, obbemMa Tpumona b, momemmero Ha

TUTPOBAHUEC, U €I'0 KOHLICHTpalHu.

17. PaccuuraTh MOJSIPHYI0 KOHLEHTPALMIO JIKBHBAJEHTAa HaTpuid | 3 Oamia
THApPOKcHAa B pactsope, B 100 M1 kotoporo cogepxurcs 0,5 r NaOH,

ecaa m (NaOH) =0,5r, V (p-p) = 100 max = 0,1 1 u M (NaOH) = 40

r/MOJIb
1. 0,5 r NaOH mepeBouM B KouuecTBo Mouei, T.e. 0,5/40 = 0,0125. 1 6amn
2. Ecnu B 100 Mt pactBopa conepxurcst 0,0125mom6 NaOH, to B 1000 M1 | 1 Gamn
oynet comepxkathcs B 10 pa3 6ounbie, T.€. 0,125 Mob.
3. Ilo pe3ynbTaTam OMpelesieHUs], MOIIpHas KOHLIEHTpauusi SKBHBajeHTa | 1 Gamn

NaOH cocrasnser 0,125 N.

Htoro: 3 6amna

18. Hanucatp hopmyay KOMILIEKCHOT0 coequHeHus | 3 6amna
TPUXJIOPOMOHOHUTPOAUAMMHUHIJIATHHA, onpeneanTb xapakrep
KOMILUIEKCHOT0 HOHA (KATHMOHHBbIH, AHHOHHBII WJIM HelTpaJibHbIil), a
TaK:Ke YCTAHOBUTHh KOOPAMHALMOHHOE YHCJIO IIEHTPAJBLHOr0 HOHA.
o 16
— £ aJun
[Pt(NH3),C13NO,]", KU = 6;
o .. 1 Gamn
XapaKTCp KOMIIJICKCHOI'O MOHA - HCUTPAJIbHBIN,
1 6ann

KOOPAWHAIMOHHOE YMCIIO LEHTPaIbHOTo noHa Pt - 6.

Hroro: 3 6amna

19. Hanucatp hopmyay KOMILIEKCHOT 0 coenuHeHus | 3 Oamna
MOHOXJI0poMOoHOHUTpPOTeTpaammuuiaTuHa(lV) xiopua, onpeaeanthb
XapakTep KOMIUIEKCHOTO MOHA (KATHOHHBIH, AHUOHHBIA WM
HEWTpaJbHbIi), a TaK:Ke YCTAHOBHTbH KOODPAMHAIIMOHHOE YHCJIO
HEHTPAJbHOr0 HOHA.
| I+ _ £ 1 Gan
[Pt{NH3)4CINO;,]" Cly, K4 = 6;
.. 1 6amn
XapaKTEp KOMIUICKCHOTO MOHA - KATUOHHBIU,
1 Gann

KOOPJMHAIIMOHHOE YUCIIO IIEHTPaIbHOTO noHa Pt - 6.

Hroro: 3 dayuta

20. Hanucarp dopmyay KOMILTEKCHOT0 coequHeHus | 3 Gamna
MoHoOpomonenTaHuTpomiatuHaT(lV) kanus, ompeneauTb XapakTep
KOMILUIEKCHOT0 MOHA (KATHMOHHBbIM, AHNOHHBIA WIN HelTPaJbHBbIH), a
TaKsKe YCTAHOBUTH KOOPAMHALMOHHOE YHCJI0 LIEHTPAJbHOI0 MOHA.
2- 1 6amn
K[PtBr(NO,)s]”, KU = 6;
. 1 Gamn
XapakTep KOMIUIEKCHOTO HOHA - aHUOHHBIH;
1 Gamn

KOOPpAWMHAIIMOHHOC YUCJIO ICHTPAJIBHOI'O HOHA Pt - 6.

Hroro: 3 damra

Y4eOHas nporpaMmma




OCHOBHbBIE TOHATHSI KOOPJMHAIIMOHHOW Teopuu U uxX pa3zputue. Homenkiarypa
KOOPJIMHAIIMOHHBIX ~ coefauHeHui. [lomHble W cokpamieHHbIe  (QOpPMYITBI
KOOPJWHAIIMOHHBIX COCIMHEHUN.

XHUMUYECKas CBSA3b B KOMIUIEKCHBIX COCIMHEHUSAX. DIEKTPOCTATUYECKAsT TEOPUS.
Teopus  kpucrajmiyueckoro  moyisi  JurasgoB. Meron MO  JIKAO.
[IpocTpaHCTBEHHasi CTPYKTypa KOMIUIEKCHOITO HOHAa. (OCHOBHBIE  THIIBI
KOH(UTypanuii BHyTpeHHEW KOOpIMHAIIMOHHOM chepbl.  Peakium KOMIUIEKCHBIX
YacTHI], OCHOBHBIE TUIIBI peakiuil. JIaOunpHble U HHEPTHBIE KOMILIEKCHI. [IpaBuiio
TpaHcBiMsHUA YepHseBa. M3omepuss B KOMIUIEKCHBIX COEIMHEHUSX, THIIBI
M30MEpHH (CTPYKTYpHAsI H30MEPHsl, TEOMETPUYECKAs U ONTUYECKast U30MEPHSI).
XUMHYECKAsT CBSI3b B KOMIUIEKCHBIX COCIMHEHUSIX MEPEXOJHBIX METAJIIOB.
Kunetnka w MexaHM3M peakuuid KOMIUIEKCHBIX YacTHIl. Y CTOWYHMBOCTH
KOMIUIEKCHBIX COEIMHEHUN B pacTBopax. KOHCTaHTHI yCTOHYMBOCTH, (DaKTOPHI,
BIIMSIONIME HA YCTOMUYHUBOCTh KOMILUIEKCHBIX COeAUHEHUM. CUHTE3 KOMIUIEKCHBIX
COEMHEHUN, OCHOBHBIE ITPUHIIUIIBI.

Bunsi KOMILJIEKCOB, MIPUMEHSIEMBIX B aHAJTUTUYECKOU XUMUH.
JeHntatHoCThIMTaH10B. KOMILIEKCHBIE NOHBI. BHYTPUKOMIIJIEKCHBIE COEIUHEHHS.
O¢upubie  xematel.  Honnble  accouuatbl.  JKuakue  MOHOOOMEHHHKH.
Cneuuduueckue noHooOMeHHMKH. CuHeprusMm. Heopranuuyeckue XenaTsl
(reTeporoINKUCIIOTHI).

XenaTel, XenatHbld 3¢ ¢dekT. BnusHue Ha yCTOMYMBOCTH XE€IAaTOB Pa3IMYHBIX
dakTopoB. Poiib 1IeHTpaIbHOTO MOHA, IPUPOIBI TOHOPHBIX aTOMOB. 3aBUCUMOCTh
YCTOMYMBOCTH XENATOB OT pa3Mepa XeJIaTHOTO [IUKJIA U YUCIIA TUKIIOB.
PactBopumocTs xenatoB. ['unpodunbabie U ruapodoOHbIe TpyNIbl. 3apsyKeHHbIE
XenaTbl U MOHHBIE accouuatbl. OQPQeKT yrspkeneHus. KomtouaHsle pacTBOPHI.
OkcTpaknus xenaTtoB. ONTHYECKHWE CBOMCTBA XENAaTOB. BiusHME UEHTPAIBHOTO
MOHa Ha OKpacky xenaToB. Heopranumueckume xpomodopbl. B3aumHoe BiusiHUE
murasgoB. [lonocel nepenoca 3apsA10B..

[ToBbllIEHUE CEJICKTUBHOCTH U CHEHU(PUYHOCTH  MACKUPOBAHHUEM.
DNEeKTPOXMMHUYECKHE CBOMCTBA JIUTaHOB.

OHTpONUIHBINA (HAaKTOP YCTOMUMBOCTU XETATHBIX ITUKIOB. DHTAIBIUUHBINA (HaKTOP
YCTOMYMBOCTA  XENATHBIX  IMKIOB.  Makpouukinueckuii  sdpdexr 1o
K.Bb.AAuumupckomy. HNonodopsl. Kpayn-adupsi, ux HOMEHKJIaTypa.
3aKOHOMEPHOCTh U YCTOWYUBOCTH KpayH-d2¢upoB. Kpunranmael. CeleKTHUBHOCTb
KPUINTaHAOB MO OTHOUIEHUIO K METAJIaM. Y CTOWYMBOCTh KPUIITAH IOB.
[Tonucaxapuapl, OETKM M HYKJIEUHOBBIE KHUCIOTHI Kak Ouosnmranabl. Mepapxus
ouonurannoB. Kpaxman, riaukoreH, uesmmono3a. llepBuuHasi, BTOpUYHAH,
TpeTUYHas U YeTBEPTUUHAs OeIKOBbIE CTPYKTYpHhI. [lopdrprHOBBIEMETATIIOUKITBI.
Hyxneornaer. PHK u JIHK.

Mertamncoaepxaume GpepMeHThl, KohepMeHThI, anodepMeHTbl. DepMeHTaTUBHbBIN
KaTaJin3 peakIuu TUAPOJIU3A. KapOoanruapassl. KapOokcumnassl.
Kap6oxkcunentrunaza. Kunasel. depMeHTaTUBHBIA KaTalu3 PEaKIUil OKHUCIICHUS-
BoctaHoBieHus. Jlerumporenaspl. [lutoxpomel. ['emm-Oenku. deppenoKCHHBL.
['emonmanun. Hutporenasa. Xmopodui.

BOHpOCLI IK3aMEHA MO IMCIHUIIJINHE



1. BO3HHKHOBEHHE, UICTOPHUS U Pa3BUTHE MOHITUN B XUMHUH METAUIOKOMILIEKCOB.
THUIIBI XMMUYECKON CBS3M B KOMIUIEKCax. HoMeHKIaTtypa KOMIUIEKCHBIX
COECIMHEHUM.

2. TlepBbie TeopUn CTPOCHHS KOMIUIEKCHBIX COEIMHEHUM, Teopusi biaoMmcTpana-
ﬁepreHceHa. Teopust BepHepa, ee Hernpexoasinias poJib BO BCEU JajbHEUIIIEH
MCTOPUU KOOPAMHALMOHHBIX COCTMHEHUI. MeTO BaJEHTHBIX CBS3EH.

3. Teopust KpUCTAIIUYECKOTO MOJISI IMTaHA0B. MarHUTHBIE U ONTHYECKUE
CBOMCTBAa KOMILUIEKCHBIX COeIUHEHUI. CIIEKTPOXUMHUYECKHUM PSA/I.

4. V3oMepusi KOMIUJIEKCHBIX CO€IMHEHUH (IPOCTPAHCTBEHHAs, ONITUYECKas),
METOJIbl CUHTE3a U30MEPOB KOMIUIEKCHBIX COCTMHEHUH.

5. Tunbl koMIiekcoB. JleHTaTHOCTh JUraHaoB. KOMILIEKCHbBIE HOHBI.
BHyTpuKoMITIIEKCHBIE coenHeHus. DPupHbIC XenaThl. IoHHBIE accoraThl.
Kunkue nonooomennuku. Cunepruzm. Heopranmdeckue xenaThl
(reTepoIoIMKUCIOTHI).

6. YcroitunBocTh xenatoB. OnpeneneHue KOHCTAaHT YCTOMYMBOCTH KOMIUICKCOB.
Xenatublil 3pQexT. Bnusaue neHTpasbHOro aromMa, mpupoIbl JTOHOPHOTO
aToMa M XEJIAaTHBIX IMKIJIOB. BiusiHue pazMepa u yucia XeJIaTHbIX [[UKIIOB.

7. PactBOopumMOcCTb xenaroB. ['uapoduibabie U TUApOoGOOHBIE TPYTIIHL.
PacTBOpHUMOCTh BHYTPUKOMILIEKCHBIX COCITMHEHUMN. 3apsKEHHBIE XEIaThl U
MOHHBIE accoUaThl. DPGEKT yTsKEICHUS. IKCTPAKIIUS XEIaTOB.

8. OnTudyeckue CBOMCTBA XelaToB. BiusHue EHTPaIbHOTO aTOMa Ha OKPAacKy
xenaroB. Heopranndeckue xpoModopsl. BzanumMHoe BIMsSIHUE JIUTaHI0B.
[Tonocel nepenoca 3apsa0B. XpoMOPOPHBIE U AYKCOXPOMHBIE TPYIIIIbI
aurasjoB. [lonuensl, 1u- u TpudEHUIMETAHOBBIE KPACUTENIN, ADOMATUUYECKUE U
reTepO-IIMKINYECKUE COCTUHEHUS.

9. Posib KOMILJICKCOB Maprasiia u Apyrux 30d-3JeMEHTOB B IPHUPO/IE.

10. KanmeporeHsl 1 XUMHOTEPAIHUs C UCIOJIb30BAaHUEM XEIIATHBIX KOMILICKCOB.

11. CumOu03 IUraHg o0B.

12. 3naudenue PepMEHTOB U TOPMOHOB B JKU3HEACATEIHBHOCTH OpraHU3Ma.

13. Haubomnee pacnpocTpaHeHHbIE AMUHOKHUCIIOTHI KaK OMOJUTaH IbI.

14. Metoabl 00bEMHOTO ONPEICTICHHUS.

15.  Vnanenue HeXeNnaTeIbHBIX HOHOB METAJIJIOB U3 OpraHU3Ma.

16. Jlunupge.

2.Maket IK3AMECHAIIMOHHOI'O ounjiera mo AUCHUIIJINHE «Xumust

KOOPANMHAIMHOHHBIX COCI[HHeHHﬁ))

1. Bo3HukHOBEHHE, UCTOpUS U  pa3BUTUE TOHATUH B  XUMHUHU
METAJUIOKOMILUIEKCOB. THUIIBI XMMHYECKOW CBS3M B KOMIUIekcax. HomeHnknartypa
KOMILUIEKCHBIX coenuHeHui. (10 6amio).

2. Tunbl KomIIekcoB. JleHTaTHOCTh JUTaHA0B. KOMILIEKCHBIC HOHBI.
BHyTpuKOMITICKCHBIC coeanHeHust. DdupHble xenarbl. Monusie accormatel. (10

0aJLIoB).



3. M3oMepuss ~ KOMIUIEKCHBIX ~ COEIMHEHHH  (IpOCTpaHCTBEHHas,
OINITUYECKAs), METO/Ibl CHHTE3a N30MEPOB KOMIUIEKCHBIX coeanHeHui. (10 0amioB).

4, VYceroitunBocth  xenaToB. OmnpeneneHue KOHCTAHT —yCTOWYMBOCTH
KOMIUIEKCOB. ~ XenaTHeli 3¢dekt. BrnusHue HeHTpaqbHOr0 aToma, MNPUPOIbI
JIOHOPHOT'O aTOMa M XEJIAaTHBIX LHMKJIOB. BiusHMe pa3Mepa M 4ncia XeEJIaTHBIX
1ukIioB. (10 6amioB).

Kpurtepun BbICTaBJICHUS OLCHOK 32 JIUCUHILIHHY

Kpurepun BBICTaBJICHUS OLICHOK «OTJIMYHOY, «XOpouIoy,
«YIOBJIETBOPUTEIBHO» M «HEYNOBIECTBOPUTEIBHO» OIMCAHBI B JIOKAJIbHOMN
HOPMATHBHOM JOKYMEHTAalMM TBEpPCKOro roCyIapCTBEHHOIO YHUBEPCHUTETA
(ITonoxenue o pelTUHTOBOM  cucteme oOydyeHus cryaeHTtoB TBIY).
[TonoxuTenbHass OIEHKAa MOKET OBbITh BBICTaBJIEHA TOJIBKO B TOM Cy4ae, €Ciu
BBIIIOJIHEHBI BCE NHIUKATOPBI.

IIIkana oueHUBAHUSA BHINOJHECHUSA HHINKATOPOB

NuankaTop cYUTaeTcs BBIIOJIHEHHBIM, €CJIM JTUOO0 BO BpeMsl TEKyIeH, 1100
IPOMEKYTOUYHOM aTTeCTalMd CTYJIEeHT Hal0paJl Kak MHHUMYM THOpPOTOBOE

KOJIMYECTBO OAJLIIOB 3a T€ BUABI PAOOTHI, KOTOPHIE OTBEUAIOT 3a IAHHBIA UHIUKATOP.

Tekymas arrecranus Wroroas
Ne Nupukarop arrecTanms (3K3aMeH)
ITopor Makcumym ITopor Makcumym
1 OIlK-1.1 20 60 20 40
OIlK-1.2
OIlK-2.1
OIIK-2.2

V. Y4eOHo-MeToqn4ecKkoe U HH(POPMAMOHHOE o0ecniedeHue JUCHUILIHHbI
1) PexomeHayemas JiuTeparypa
a) OcHOBHas IUTEpaTypa

1. Kucenes FO. M. Xumust KOOpJMHAITMOHHBIX COSTUHEHUM B 2 4. YacTs 1. : yueOHUK
NpaKkTUKYM Ui OakanaBpuata u Maructparypst / FO. M. KuceneB. — M. :
NznatensctBo FOpaiit, 2018. — 439 ¢. — (Cepus : bakanaBp u Maructp.
Axkanemuueckuii kype). — ISBN 978-5-534-02960-4. — DnexkTpoHHbIi pecypc. —
Pexxum noctyna:https://biblio-online.ru/book/CA816A98-1F89-4B19-AAEQ-
7C7AES5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1

2. Kucenes 10. M. Xumust KOOpJIMHAITMOHHBIX COeNMHEHMH B 2 4. YacTh 2. : yueOHUK 1
MPaKTUKYM Ut OakanaBpuata U Maructparypsl / FO. M. Kucene. — M. :
NznarensetBo FOpaiit, 2018. — 229 ¢. — (Cepust : bakanaBp 1 Maructp.


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

Axanemuaeckuii kypc). — ISBN 978-5-534-02962-8.— DnexrpoHHsIii pecypc. —
Pexxum noctyma:https://biblio-online.ru/book/29B623B4-9585-4 AE3-B588-
D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2

0) [JomonHurennpHas JmTeparypa

1. bacono @., /[xoncon P. 'XumMus KoOpIMHAIIMOHHBIX coeauHeHH' - MockBa:
Mup, 1966 — 196 c.

2. Huxombsckuit B.M. Dkosoruuecku 0e30macHbIe KOMITICKCOHBI, IIPOU3BOHBIC
JTUKApOOHOBBIX KUCIIOT. DekTpoHHoe u3nanue, TBI'Y, 2014, I'oc. per. Ne0321401789,
Per. cBuz. Ne36319 ot 16.10.2014 .

2) IlporpammHoe oGecnieueHne

a) JInteH3noHHOE POrpaMMHOE 00ECTICUEHHE:
1. Microsoft Office mpodeccnonanshpii mioc 2013
2. Microsoft Windows 10 Enterprise
3. HyperChem
6) CB0OOIHO pacIpocTpaHsIeMOoe ITPOrpaMMHOE 0OecTicueHHe
Google Chrome
Sunexc bpaysep
Kaspersky Endpoint Security 10
Muorodynkumonansabiii pegakrop ONLY OFFICE
OC Linux Ubuntu
3) CoBpemeHnHble TpodecCHOHAIbHBIE 0a3bl JaHHBIX M HH(pOPMALHOHHbIE

CIIPABOYHbIC CUCTEMbI:

1. 9BC «ZNANIUM.COM» www.znanium.com;
2. OBC «YHuBepcuteTcKas OnbnmmoTeka onnaita» https://biblioclub.ru/;
3. ODBC «JIanw» http://e.lanbook.com

4) Ilepeyenb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH «
HNHuTepHeD), HE00XOAMMBIX /IS OCBOCHHS TUCHUILIUHBI:

1. BupryansHas oopasoBarenbHas cpena TeI'Y (http://moodle.tversu.ru)
2. Hayunas oubmmotrexa TsI'Y (http:/library.tversu.ru

VI. Meroanueckue MaTrepuajbl sl O0y4alOIIMXCA 10 OCBOCHHIO
JAUCHUTUIMHBI

Opranusys cBOIO y4eOHYIO palOOTy, CTYIEHTHI JOJDKHBI, BO-TIEPBBIX, BBISIBUTH
PEKOMEHIyeMbId PEXKUM H  XapakTep Yy4eOHOW paboThl TO HM3YYCHHIO
TEOPETUUECKOTO Kypca, MPAKTUICCKOMY TPUMEHEHUIO N3YYEHHOTO MaTepuaia, 1mo
BBITIOJIHCHUIO 33JaHui JIJIT  CaMOCTOSITENIbHOM paboThl, MO HCIOJIb30BAHUIO
WH(OPMAITMOHHBIX TEXHOJIOTHI U T.7. BO-BTOpPHIX, 03HAKOMHUTHCS C YKa3aHHBIM B
METOJMYECKOM MaTepuaje MO JTUCHUIUIMHE TepeyHeM Yy4eOHO-MEeTOIMYECKUX


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.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

U3JIaHUW, PEKOMEHAYEMBIX CTYJEHTaM ISl IOArOTOBKH K 3aHATHUSIM U BBIIOJHEHUS
CaMOCTOSITENIbHOM pabOThI, a TAKXKE C METOAMYECKUMU MaTepruaiaMy Ha OyMa>KHBIX
W/WIA 3JEKTPOHHBIX HOCHUTENSX, BBIMYIIEHHBIX Kadeapod CBOMMH CHIAMU U
IIPEIOCTABIISIEMBIE CTYJEHTAaM BO BPEMS 3aHSTHIA.

CamocTrosiTenbHasi paboTa CTYJIEHTOB, MPEAYCMOTPEHHas Y4YeOHBIM IUIAHOM,
JOJDKHA COOTBETCTBOBaTh Ooisiee TINIyOOKOMY YCBOEGHHIO H3Y4aeMoro Kypca,
(opMHUPOBATH HABBIKU MCCIIEA0BATEIBCKOM padOThI U OPUEHTUPOBATH CTYICHTOB Ha
YMEHUE IPUMEHATh TEOPETUYECKHUE 3HAHUS Ha IIPAKTHUKE.

1. PaGora ¢ yueOHbIMH MOCOOUAMMU.

JI1s ONIHOLIEHHOTO YCBOEHUSI Kypca CTYIAEHT JOJDKEH, MPEXIE BCETO, OBIIAJIETD
OCHOBHBIMU MOHATUSAMH 3TON AUCHUILUIMHBI. HE00X0IMMO yCBOUTH ONPEAEICHUS U
MOHSATHSA, YMETh NPUBOAUTH UX TOYHBIE (HOPMYIUPOBKH, MPUBOIUTH MPUMEPHI
OOBEKTOB, YIOBJIECTBOPSIONINX 3TOMY ompeaeneHuio. Kpome toro, Heobxoammo
3HATh KPYT (aKTOB, CBA3AHHBIX C JAHHBIM MOHATHEM. TpebyeTcs Takke 3HaTh CBS3U
MEXKJy IOHATHSIMHU, YMETh YCTAHABIMBATH COOTHOLICHUS MEXKIY KiaccaMu
O00BEKTOB, OIMCHIBAEMBIX PA3ITUYHBIMU NOHATUAMHU.

2. CamocTONITEILHOE U3YYEeHHUE TEM.

CamocTrosiTenbHass paboTa CTyAEHTa SIBISIETCSI BaKHBIM BHJIOM JI€ATEIbHOCTH,
IIO3BOJIAIOIIMM XOPOIIO YCBOUTH M3y4acMbIM IpeAMET U OJHUM W3 YCJIOBUU
JOCTHKEHUSI HEOOXOJUMOro KayecTBa MOJITOTOBKM M Mpo¢ecCHOHAIbHOU
NEPENOArOTOBKHM crienraincToB. OHa MPEnoiaraéT caMOCTOSTENBHOE U3YUEHUE
CTYJI€EHTOM PEKOMEHJOBAaHHON y4eOHO-METOIMYECKOW JIMTEPATyphl, Pa3IudHbIX
CIPABOYHBIX MaTepUajoB, HamucaHue pedepaToB, BBICTYIUIEHHE C JOKIAJIOM,
IIOATOTOBKY K JIEKIMOHHBIM M NPAKTUYECKUM 3aHATHAM, IOJATOTOBKY K 3a4€Ty U
DK3aMEHY.

3. 3agaHus U KOHTPOJIb CAMOCTOATEIbHOM padoThI

Bce naGopaTopHbie pabOThl, HE BBITIOJHEHHBIE B JIA0OPATOPUH, OCTAIOTCS B
KauecTBe JOMAIIHEro 3aanusl. CpoK BBINOJHEHUS — ABE HEAEIIH, IIOCIIE YETO
KOJIMYECTBO OaJJIOB 33 COOTBETCTBYIOLIEE 3aJJaHNE CHUKAETCS B /IBA pasa.

[Tpu 3amuTe 1abopaTopHON pabOTHI CTYAEHTHI BBICTYHAIOT UHIMBUYaJIbHO,
3alUIas CBOE MOPTQPOINO, HO CTYJIEHT OOIIAETCS U C MPENOJaBaTeNIEM, U C
JIPYTUMHU CTYIEHTaAMH, KOTOPbIE HE TOJBKO IPUCYTCTBYIOT Ha 3aILUTE, HO 3a1at0T
BOIPOCHI, BEICKA3bIBAIOT CBOE MHEHUE 10 MOBOY U COJIEPKaHUIO MOPT(HOIINO U T10
IIOBOJly CAMOTO BBICTYIUICHUS. Y YaCTUE KaXA0r0 IPUCYTCTBYIOLIETO CTYIEHTA
IIPU 3aLIUTE NPOCPOYEHHON pabOThl BO3ZHATPAXKIAETCS TOMOJHUTEIBHBIM 1
OasoM U3 GOHIA CHUKEHHBIX 0aJUIOB 3a MPOCPOUYEHHYIO 3aLIUTY 32 KaX bl
IIOJIOKUTEIIbHBIM KOMMEHTAPUM 110 3alLUTE.

VIl. MaTepnainbHO-TEXHHYECKOE O0ecrieyeHue

B xone m3ydyeHusi IUCUUIUIMHBI UCHIOJB3YeTCs JlabopaTopHas ¥ NpubopHas
0aza Uil TpOBElIEeHUsS Y4YEOHBIX 3aHATUH, KOTOpPBIM pacrnoJiaraet kadeapa



HeOpFaHH‘leCKOﬁ 1 aHAJTUTUYECKOM XMMHUM XUMUKO-TEXHOJIOTHUYECKOTO (baKyHBTeTa

TeI'Y.
VIIl. Cenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl TUCIUTLIAHBI
Nerr.m. OOHOBIIEHHBII Onucanue BHECEHHBIX PexBu3uThl TOKYMEHTA,
pasnaen paboueit W3MEHEHUH YTBEPAUBLIETO
MPOrpaMMBbl H3MEHECHHUS
JUCIUATIIINHBI
1. Pazmen V. VYueOHo- | /JloOaBnenst HoBble mocoOus B | [Iporokosn Nell ot 28.04.21r.
METOINYECKOE U | OCHOBHOM CITHCOK JIUTEPATYPHI 3acellaHnsl YYeHOro COBETa
I/IH(I)OpMaHI/IOHHOC XUMHUKO-TECXHOJIOTHYCCKOI'O
obecrieueHmne (akynpTeTa
MUCHUTIIINHEI
2. Pazgen V. VYwueGno- | JloGaBnensl HoBbie mnocodus B | [Ipotokon NelO ot  27.
METOANYECKOE U | CIIUCOK JIUTEPATYPHI 06.202313acenanus
MH(pOPMALIOHHOE YYEHOI'0 COBETa XUMMKO-
obecnetenue TEXHOJOTHYECKOTO
MUCLUTIUINHEI

dakynbTera




