[loKyMeHT NoANMUcaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmauma o Bagenbue v o
qach)) pCMMLLpHOB Cepﬂew SMWCTCPCTBO HAYKH U BICIero oopasosanus Poccuiickoit ®enepanuu

[LomKHOCTb: BpUO pekTopa e <
Nara noancarms: 02.10.2024 09:09-36(@T' BOY BO «TBepckoii rocy 1apCTBEHHBIN YHUBEPCUTET
yHVIKaﬂbeIVI ﬂpOFpaMMHbIl/I KNTHOY:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

A VYTBepxkaaro:

,;:» pyKOBOI[I/ITeJIB OO0I1
: “ R’)»\
\9 o
RSN '/ ~ Hukombsckuit B.M.
W u]\U A ’ /
/A EONTEK :,.\
/ OMYITET_ \ G 37 yfc{ 2024 r.

VAVIBEPCUTET 2 A

Paboyast mporpamMma JTUCIHUIUTMHBI (C aHHOTAITUEH )

AHanmuTH4deckas XMMHsl METAJIOKOMITIICKCOB 6I/IOJII/IFaHI[OB

HaHpaBJIeHI/IC IIOATrOTOBKHA

04.04.01 Xumug

HanpaBneHHoCTb (IpOoQuIIh)

AHanuTHyeckass XuMHS

Jist crynentoB 1 kypca ouHOM (opMbI 00ydeHUs

CocraBurens: A.X.H., npodgeccop Hukonbckuii B.M.

TBeps, 2023



|. AHHoTanMa

1. lean 1 32124 JIUCHUIIJIMHBI

Lenbro OCBOEHUS TUCLATIINHBI SBJISIETCS:

o0ydeHHEe TPUMEHEHHIO METAUIOKOMIUIEKCOB OWOJIMTaHIOB M 3aKpETUICHHE
MOHSITHSA O TOM, YTO aHAJTUTUYECKAsh XUMHUS SIBIISIETCS CIIEIU(PUUECKON TUCIUTUTMHOM,
MPOHM3BIBAIOIIEH U CBS3bIBAIONIEH HE TOJBKO (DyHIAMEHTAIbHbIE XHMHUYECKUE
JUCIIUTUIMHGL (HEOpraHWYecKass XWMUS, OpraHuuYecKass XUMHs, (pu3nueckas XUMUs,
AIIEKTPOXUMHUS), HO U JIPYTUE €CTECTBEHHBIC HAYKU.

3amauaMu OCBOCHUS JUCIUTUIMHEI SIBIISTFOTCSL:

OBJIQJICHUE TEXHUKOM W METOIMKON BBINIOJIHEHUS TPAKTHYECKUX aHAJIN30B
KOMIUIEKCHBIX COCIMHEHUM.

2. Mecto tuciuuinHbl B cTpykrype OOII

JuciynirHa «AHaTUTHYECKass XUMHUS METAJUIOKOMIUIEKCOB OHOJIMTaHIOB»
BXOJUT B OJIEKTUBHbIE JUCHUIUIMHBI 2 o0s3aTenbHoM vactu bioka 1.
«/IncuunmuHen yueOHOTO IIaHa.

KomnnekcHsle (MM KOOpIMHALIMOHHBIE) COEIMHEHUS METAIIOKOMIIIIEKCOB
OMOJIMTaHI0B MOJYYUIM YPE3BbIUAHO MIUPOKOE PACIPOCTPAHEHHE B
QHAIMTUYECKON XMMHU, U OHU YCIELIHO PUMEHSIOTCSA B AaHAIUTUYECKONU XUMUHU.
be3 Takux KOMIUIEKCHBIX COEIMHEHUN YK€ HE MOTYT OOOWTHCH KIIACCUYECKUE
MeTo/ bl aHanu3a. O0Opa3oBaHNe KOMIUIEKCOB METAJIOB JIEKHUT B OCHOBE TaKUX
$U3UKO-XMUMHYECKUX METOJIOB, KaK CIIEKTPO(POTOMETPUS U KOJTOPUMETPHUSL.
MeTammoKOMIUIEKChl OMOJIUTaHI0B CYIIECTBEHHO PACHIUPSIIOT BO3MOKHOCTHU
noJyisiporpaduu, NOTEHIIMOMETPUU U MHOTHX IPYTUX METO/10B. Bee
NEePEUHCIICHHbIE JOCTOUHCTBA TaKUX COEIMHEHUHN ONPEESIOT UX 0C000€ MECTO B
HOJIFOTOBKE KBAJIM()ULIMPOBAHHOTO CIEMATIUCTA B 00JIACTH aHATUTUYECKOM
xuMuu. OHU ABISIOTCA 00s3aTEIbHBIM pa3/ielioM 00pa30BaTeNbHOM MOATOTOBKU
CTYZIEHTOB 4€PE3 MAaruCTpaTypy, B 3HAYUTEIBHON CTEIIEHU ONPENEIAIOIINM
BO3MO>KHOCTH MCIIOJIb30BAHMS CIIELUAINCTA U IEPCIIEKTUBBI €r0 POCTA.

3. O0beM AUCHUILIMHBI: 6 3a4YeTHBIX ¢AWHMI], 216 akageMHYECKMX Yaca, B TOM
qyucse:

KOHTAKTHAs1 ayAuTOpHasi padora: jekiuuu 15 yacoB, naboparopHsie padoThl - 45
YacoB, B T. 4. JJaDOpaTopHas MpaKTHUYECKast IOJIr0TOBKA - 45 4acoB;

KOHTAKTHAS BHEAyIUTOPHAs padoTa: KOHTPOJIh CAMOCTOSITEeIbHOM paboTh! 10 yacos;

camocrositesibHast padora: 119 yacoB, KOHTPOJIb — 27 YacoB.



4. Ilnanupyemble pe3yJibTaThl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHBIE C

IJIAHUPYEeMBbIMH Pe3yJIbTATAMHU 0CBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[Tnanupyemblie pe3yIbTaThl

OCBOCHUSI 00pa30BaTEILHON

nporpamMmsl (hopMupyeMbIe
KOMITETCHIINH)

[Inanupyemble pe3yabTaThl 00yYEHHS IO
JTUCLUTUTAHE

OIIK-1 CriocoOeH BBIIOIHSATD
KOMILJIEKCHBIE KCTICpUMEHTAIIbHBIC
U pacyeTHO-TEOPETUUCCKUE
HCCJICIOBAaHUS B U30paHHOM 00J1aCTH
XMWY WA CMEKHBIX HAYK C
WCTIOJIh30BAaHUEM COBPEMEHHBIX
pruOOPOB, MPOrPAMMHOTO
o0OecrieueHus 1 0a3 JTaHHBIX
po(heCcCHOHATTLHOTO HA3HAYCHUS

OIIK-1.1 Mcnonb3yer cyniecTByOMUE U
pa3padaThIBacT HOBbIE METOIMKHU NOJTYUYEHUS U
XapaKTepU3aluK BEIIECTB U MaTEPUAIIOB JUIS
peleHys 3a1a4 B U30paHHOW 00J1aCTH XUMUN
WIA CMEKHBIX HAyK

OIIK-1.2 Mcnonb3yeT COBpEMEHHOE
000opyZI0BaHUE, MPOTPAMMHOE 0OECTICYEHUE U
npodeccuoHaIbHbIE 0a3bl JAHHBIX IS
peleHus 3a1a4d B M30paHHON 00J1aCTH XUMUU
WM CMEXKHBIX HAYK

OIIK-2 CniocoOeH aHaM3upoBaTh,
UHTEPHPETUPOBATH U 0000IIATH
PE3yIBbTATHI AKCIIEPUMEHTATBHBIX U
pacueTHO-TEOPETUUECKUX PaboT B
M30paHHOM 00JIACTH XUMUH UITU
CMEKHBIX HayK

OIIK-2.1 IIpoBOIUT KPUTUYECKUI aHAIH3
PE3YJILTATOB COOCTBEHHBIX
DKCIIEPUMEHTANIBHBIX U PACYETHO-
TEOPETUYECKUX PabOT, KOPPEKTHO
UHTEPHPETUPYET UX.

OIIK-2.2 ®opMynHpyeT 3aKIIFOUEHUS U
BBIBO/IBI I10 PE3YyJIbTATaM AHAIN3a
JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
HKCIEPUMEHTANIBHBIX U PACYETHO-
TEOPETUYECKUX paboT B M30paHHOM 001acTH
XVMHHU WM CMEXKHBIX HayK.

5. @opma MPOMEKYTOUHOI ATTECTALMHI M CEMECTP MPOXOKIEHUS:

AK3aMEH BO 2 CEMeCTpe.

6. SI3bIKk NpenogaBaHus . PYCCKHIL.

Il. Conepkanue TMCHUILINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaMm) ¢

YKazaHUuEM OTBCJACHHOI'0 HA HHX KOJHYIECTBA AKAACEMHUYCCKHUX YaCO0B M BU/I0B

y4eOHBbIX 3aHATHI

VYyeOHast mporpaMMa — HAMMEHOBAaHHE Pa3esioB U
TeM

Bcero
(gac.)

KonrakTHas paborta (dac.)

CamocTos
TeNbHas
pabora u
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1. TloHATHS KOOPAMHAIMOHHOM XHMHUH H HX 3 3
pazButue. Tumbl  XUMUYECKMX  CBA3€il B
koMIuiekcHbIX — coeguHeHusx  (KC). Teopun
ctpoenus. KC, ux HomeHknatypa. WM3omepus
KC,tunsi U30MEPUU (reomeTrpuyeckasi,
ONITUYECKAs U JIP.). XeNaThl.
2. VYcronuuBocth KC, ee 3aBUCHMOCTH OT 2 3 1
paznuuHbiX  ¢aktopoB. PactBopumocts KC.
3apsiKeHHbIE XeIaThl 1 HOHHBIE ACCOLIUATHI.
3. Onruueckue cBoiictBa KC. Xpomodopubie u 2 3 1
ayKCOXPOMHBIE TPYIIIIBI JIUTAH]IOB.
CBeTONOrIONICHUEXENATOB U UX (PIIFOOPECIICHIINS.
Onekrpoxumuueckue coiictea KC.
4.  Kowmmiekcl ¢ NOMUACHTATHBIMU U 2 3 1
MaKpOIUKIMYECKIMH JTUTaHIaMH.
5. XenaTHbIN ¥ MaKPOIMKINIECKUN A HEKTHI. 2 3 1
6. Kpaya-3¢upbl, Kpunranapl, MTOpGUPUHE, 2 3 1
(TanonuaHuHbI.
7. buomnonumepsl B Ouocucremax. «Mepapxusi» 2 3
OHUOJIUTaHIOB.
8. Kpaxwman u rimmkoren. Lemmomno3a. 3 2
9. Mmuoroobpa3ue 6enkoBbIX Tel. CTpyKTyphbl 3 2
MIPOTEUHOB.
10. Koopaunarmonnas XUMUS 3 2
MeTaJuICOAepKAUX (HEPMEHTOB.
11. KodepmeHTs! 1 anohepMeHTHI. 3 2
12. T'paBuMeTpuYecKre METOABl HCCIEIOBAHUS 3 2
KOOPMHAIIMOHHBIX COCTUHEHUH.
13. OObeMHBI aHANIKW3  KOOPAMHAIIMOHHBIX 3 2

COE€IUHEHUN.




14.

DNEKTPOXUMHUECKUE

KOOPJIMHAIIMOHHBIX COSTUHEHUH.

MCTOAbI

aHaiusza | 5

15. MeTamoKOMIUIEKChI U OXpaHa OKpyXaromen | 5 3 2

cpeapl.

KoHTpons 27 27
UTOI'O 216 15 45 10 146

I1. O0pa3oBaTe/ibHbIE TEXHOJIOTHA

YueOHast mporpamma —
HaVMEHOBaHME Pa3feIoB U TEM
(6 cmpozom coomeemcmeuu ¢
pasoenom || PI1]])

Bun 3aparusa

O6paBOBaTeHBHBIe TEXHOJIOTHH

1. IloHATHsa KOOpAMHALIMOHHOM
XUMHH U UX pazButue. Tumbl
XUMUYECKUX CBS3EH B
KOMIUIEKCHBIX COEAMHEHUSX
(KC). Teopuu ctpoenus. KC, ux
HOMeHKJaTypa. M3omepus
KC,tunel uzomepun
(reomeTpuyeckasi, ONTHYECKAS U
Ip.). XemaThl.

JeKIUs
nabopaTopHas pabota
B XUMHUYECKOU
nJabopaTopuu
pelieHue 3a1a4d u
YOpaKHEHU I
MpOBEpKa JOMAIIHUX
3a1aHuI

® TpaIUIMOHHBIC
(pponTanbHas NEKIKA,
pelIeHue yrpaxHeHH ),

¢ uH(pOpMaMOHHBIE
(TIoka3 mpe3eHTaIuii)

®  TEXHOJIOTHS
YICCIIEI0BATEIbCKOM
JeSITeTbHOCTH (XUMUYECKUH
IKCIICPUMEHT)

®  TEXHOJIOTHSI MOJYJIEHOTO H
0JI0YHO-MO/YJILHOTO
oOyueHus

e 370pOBbecOeperaromme
TEXHOJIOTHH

2. YcronunBocth KC, ee
3aBUCHUMOCTD OT Pa3JIMYHBIX
¢axTopoB. PactBopumocts KC.
3apsKeHHbIE XeTIaThl U HOHHBIE
acCOLIAATHI.

JEKIUS
nabopaTopHas pabora
B XUMHUYECKOU
nabopaTtopuun
peleHue 3ajaad u
YIOPaXHEHHUI
MPOBEpPKA JOMAITHUX
3aJaHui

® TpPaJIUIMOHHEIE
(bpoHTanbHAS NEKIHS,
peleHne yrpaxHeHH),

e uHpOpPMaLMOHHbIE
(TIoka3 mpe3eHTaIuii)

®  TEXHOJIOTHS
UCCIIEI0BATEIIbCKOU
JeSITeTbHOCTH (XUMUYECKUH
9KCIIEPUMEHT)

® TEXHOJIOTHS MOAYJIBHOIO U
0JI0YHO-MO/YJIBHOTO
o0yueHus

e 370pOBbecOEperaromme
TEXHOJIOTHH




3. Ontuueckue coiictea KC.
XpomodopHbIE U
ayKCOXPOMHBIE TPYIIIIBI
JINTaH0B.
CBeTONOIIOIICHUEX ENIATOB U X
(baroopecteHITus.
DIIEKTPOXUMHUYECKHE CBONCTBA
KC.

TCKITUS
nabopaTopHas pabdora
B XMMUYECKOH
naboparopuu
pelieHue 3a1a4d u
YIpaXXHEHUI
MIPOBEpKa JOMAIIHUX
3aJaHui

TpaaUIIHOHHBIC
(¢ponTanbHas neKUM,
pelieHue ynpaxHeHu),
nH(pOpMaIMOHHBIE

(TIoKa3 mpe3eHTaIHi )
TEXHOJIOTHUS
HCCIIEA0BATEIBCKOU
JESITeTbHOCTH (XUMUYECKUH
9KCIIEPUMEHT)

TEXHOJIOTUS] MOAYJIBHOTO U
0JI0YHO-MOJTYJTBHOTO
o0yueHHs
3JI0pOBbecOeperamIme
TEXHOJIOTHH

4, KoMIlJIEKChI C
MOJUIEHTATHLIMU U
MaKpOLII/IKJII/I‘-IeCKI/IMI/I
JIATaHJaMH.

JICKIIMS
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
pelieHue 3a1a4d u
YOpaKHEHU I
MPOBEpKa JOMAIIHUX
3a1aHUI

TPaJUIIMOHHBIC
(pponTanbHas neKkuus,
pelleHHe yIPaKHEHHI ),
UH(POPMAIMOHHBIC

(TIoKa3 Mpe3eHTAaIHi )
TEXHOJIOTHUS
MCCIIEI0BATENIbCKOU
JESITeIbHOCTH (XUMUYCCKUH
9KCIIEPUMEHT)

TEXHOJIOTUSI MOJIYJIBHOTO U
0JI0YHO-MOJTYJIBHOTO
oOyueHus
3JI0pOBbecOeperarIme
TEXHOJIOTHH

5. XenaTHbIN U
MaKpOIUKJINYECKHUI 3P DEKTHI.

JICKITHS
peleHue 3a1ad u
YIOPaXHEHHUI
MpOBEpKa JTOMAIIHUX
3aJaHui

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

(TIoka3 mpe3eHTaImii)
TEXHOJIOTUSI MOAYJIEHOTO U
0JI0YHO-MOJYJIBHOTO
o0yueHHs
3]10poBbEcOeperaronye
TEXHOJIOTHH

6. KpayH-3¢upsbl, Kpuntasasl,
nophupHuHbl, GTaIOIHAHUHBI.

JIEKITHS
pelieHue 3a1ad u
YIOPaXHEHHUI
MIPOBEPKA JOMAIIHUX
3aJaHui

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

(moka3 mpe3eHTaruii)
TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MO/YJIBHOTO
o0yueHHus
310pOBbecOEperaroIue
TEXHOJIOTHH




7. buononumepsl B
ouocucremax. «Mepapxus»
OMOJIMTaHOB.

TCKITUS
nabopaTopHas pabdora
B XMMUYECKOH
naboparopuu
pelieHue 3a1a4d u
YIpaXXHEHUI
MIPOBEpKa JOMAIIHUX
3aJaHui

TpaaUIIHOHHBIC
(¢ponTanbHas neKUM,
pelieHue ynpaxHeHu),
nH(pOpMaIMOHHBIE

(TIoKa3 mpe3eHTaIHi )
TEXHOJIOTHUS
HCCIIEA0BATEIBCKOU
JESITeTbHOCTH (XUMUYECKUH
9KCIIEPUMEHT)

TEXHOJIOTUS] MOAYJIBHOTO U
0JI0YHO-MOJTYJTBHOTO
o0yueHHs
3JI0pOBbecOeperamIme
TEXHOJIOTHH

8. Kpaxman u rimkoreH.
Lemmromno3a.

JICKIIMS
nabopaTopHas pabota
B XUMHUYECKOU
naboparopuu
pelieHue 3a1a4d u
YOpaKHEHU I
MPOBEpKa JOMAIIHUX
3a1aHUI

TPaJUIIMOHHBIC
(pponTanbHas neKkuus,
pelleHHe yIPaKHEHHI ),
UH(POPMAIMOHHBIC

(TIOKa3 Mpe3eHTAaIHi )
TEXHOJIOTHUS
MCCIIEI0BATENIbCKOU
JESITeIbHOCTH (XUMUYCCKUH
9KCIIEPUMEHT)

TEXHOJIOTUSI MOJIYJIBHOTO U
0JI0YHO-MOJTYJIBHOTO
oOyueHus
3JI0pOBbecOeperarIme
TEXHOJIOTHH

9. MHoroo6pasue OEJIKOBBIX
test. CTPYKTYpBI IPOTEUHOB.

JICKITHS
peleHue 3a1ad u
YIOPaXHEHHUI
MpOBEpKa JTOMAIIHUX
3aJaHui

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

(TIoka3 mpe3eHTaImii)
TEXHOJIOTUSI MOAYJIEHOTO U
0JI0YHO-MOJYJIBHOTO
o0yueHHs
3]10poBbEcOeperaronye
TEXHOJIOTHH

10. KoopauHarmioHHass XUMHUS

MeTaJUICO/IePIKAIINX
(bepMeHTOB.

JEKIUS
nabopaTopHas padora
B XUMHUYECKOU
nabopaTtopuun
peleHue 3ajad u
YIpaXXHEHUI
pOBEpPKa JOMAITHUX
3aJaHuN

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

(moka3 mpe3eHTaruii)
TEXHOJIOTUS
HCCIIEI0BATEIBLCKON
JeSITeIbHOCTH (XUMUUECKUI
9KCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIEHOTO U
0JIOYHO-MOYJTLHOTO
o0yueHHs
310pOBbecOeperaronye
TEXHOJIOTHH




11. KodepmeHTh! 1
arnoepMEHTHI.

TCKITUS
nabopaTopHas pabdora
B XMMUYECKOH
naboparopuu
pelieHue 3a1a4d u
YIpaXXHEHUI
MIPOBEpKa JOMAIIHUX
3aJaHui

TpaJuLUOHHbIE
(¢ponTanbHas neKUM,
pelieHue ynpaxHeHu),
nH(pOpMaIMOHHBIE

(TIoKa3 mpe3eHTaIHi )
TEXHOJIOTHUS
HCCIIEA0BATEIBCKOU
JEeSTeNIbHOCTH (XUMHYECKUN
9KCIIEPUMEHT)

TEXHOJIOTUS] MOAYJIBHOTO U
0JI0YHO-MOYJILHOTO

oOydeHus
3JI0pOBbecOeperamIme
TEXHOJIOTHH
12. I'paBUMeTpUYECKHE METOBI JEKLUS
UCCIICI0BAHNSA nabopaTopHas pabota N —
KOOpAWHALIMOHHBIX B XMUMHUYECKOH ((Il)) I([) ATBHAS JICK
. HTaJTbHAS JICKIUS
COCIHCHUU. Ha60paT0pHH p 1 D
pelleHre yrnpaxHeHUl),
pelieHue 3aaad u
. G poBble (MOKa3 Mpe3eHTa-
yIpaxHEHH

MpoBepKa JTOMAIIHUX
3alaHUN

107479

13. O0beMHBINA aHAIN3
KOOPIMHAIIMOHHBIX
COEeIMHEHUI.

JeKIUs
nabopaTopHas pabota
B XUMHUYECKOU
nJabopaTopuu
pelieHue 3a1a4d u
YIPaKHEHUN
MIPOBEPKa JJOMAITHHX
3alaHui

TpaJUIIMOHHEIE
(bpoHTaNBHAS JIEKIIHS,
pellieHre yrpaXxHEHU),
UH(POPMALIMOHHBIE

(TIOKa3 Mpe3eHTAaIIH )
TEXHOJIOTHUS
UCCIIEIOBATENBCKOM
JeSITeTBbHOCTH (XUMUYECKUI
9KCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIEHOTO U
0JIOYHO-MOYTEHOTO
o0yueHHs
3/10poBbecOeperaronye
TEXHOJIOTHH

14. DnexTpoxuMHUECKUE

METOAbBI aHAJIN3a
KOOPAMHALIMOHHBIX
COCTUHEHUN.

JEKIUS
nabopaTopHas pabora
B XUMHUYECKOU
nabopaTtopuun
peleHue 3ajay u
YIOPaXHEHHUI
pOBEpPKa JOMAITHUX
3aJaHuN

TpaJUIIMOHHEIE
(pponTanbHas KU,
pelieHre yrpaxxHeHul),
nH(pOpMalMOHHbIE

(moka3 mpe3eHTaruii)
TEXHOJIOTUS
HCCIIEI0BATEIBCKON
JeSITeIbHOCTH (XUMUUECKUI
9KCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIEHOTO U
0JIOYHO-MOYJTLHOTO
o0yueHHus
310pOBbecOeperaronye
TEXHOJIOTHH




15. MeTaaIoKOMILIEKCHI U ® TpaJulIMOHHbBIC
OXpaHa OKPYKaIOLIEH CPeJIbl. (bponTanbHas neKIws,
pelieHue ynpaxHeHu),
® JICKIUS ¢ uHPOPMAIMOHHEIC
e JjaboparopHas paborta (moka3 mpe3eHTaruii)
B XUMUYECKOH ®  TEXHOJIOTHSI
nabopaTopuu HCCIIE0BATENbCKOM
® pelIeHue 33/1a4 U JESITeTbHOCTH (XUMUYECKUH
YIpaXXHEHUI SKCIEPUMEHT)
® TIPOBEpKa JIOMAITHUX ® TEXHOJIOTHUSI MOJTYIBHOTO U
3aJjaHul 0JI0YHO-MOJTYJTBHOTO
o0yueHHs
e 370pOBbECOEperaromme
TEXHOJIOTHH

IV. Onenounsie  Marepuajbl Uil  NpPOBeleHMs]  TeKylleidl u

l'[pOMe)KyTO‘IHOﬁ arTrecranmmn

PACCUYET BAJJIOB 11O JUCHHUIIVIMHE «AHajguTHuyeckasi XuMus
METAVIOKOMILIEKCOB OMOJTUTaH/A0B

P
No (“?{?;I)P’IJ:;TT;T) Buj pa6orsl / cnocod KpuTepun onenmpanis
1 |OIIK-1.1 JlabopaTopHbie paboThI — 4 Gamna 3a Kaxayro u3 15
OIIK-1.2 3al[uTa UHAUBUIYAJIBHOTO 71a00paTOPHBIX PadOT
OIIK-4.2 BapHaHTa KaXKJIOr0 CTy/ICHTA
HTtoro: 60

Y4eOHas nporpamma

Bo3HukHOBEHUE, UCTOPHUS U PA3BUTUE MOHITUN B XUMUHM METANIOKOMILIEKCOB.
Buapl KOMIUIEKCOB, TNPHUMEHSEMBIX B AHAIMTHYECKOM XUMHHU. JI€HTaTHOCTH
auranoB. KomriuiekcHble HOHBI. BHYTpPHUKOMIUIEKCHBIE COeAMHEHUS. DUpHBIC
xenatel. Monnble accorumathl. JKuumkue wuoHooOMeHHUKH. Crernuduyeckue
noHooomennuku. Cuneprusm. Heoprannueckue xenaThl (T€TEpONOIUKUCIOTHI).
Xenatel, xenatHbld 3¢ dexkT. BausHue Ha yCTOMYMBOCTH XEIATOB PAa3IMUHBIX
daktopoB. Bnusnue 1meHTpanbHOro HoHa (A-KaTHOHBI, V-KaTHOHBI, KaTHOHBI
MEPEeXO/IHBIX METAUIOB). BiusHME NpuUpoAbl JOHOPHBIX aTOMOB, pa3Mepa
XEJATHOTO UKJA U YHACIIA [IUKJIIOB.

PactBopumocTs xenatoB. ['uapodunbabie U ruapodoOHbIe TpyNIbl. 3apsyKeHHbIE
XeJaThl U MOHHBIE acconuatbl. OddexT yTrsokenenus. KoimouaHsie pacTBOPHI.
OkcTpakius xenatoB. ONTHYECKHE CBOMCTBA XeIaTOB. BiMsHUE IEHTpaIbHOTO
MOHa Ha OKpacky xenaToB. Heopranmueckue xpomodopsl. BzaumHoe BiusiHUE
muranfoB. [lonocel nepenoca 3aps10B..

[ToBbllIEHUE CEJIeKTUBHOCTH U CHEHMUPUYHOCTH  MACKUPOBAHUEM.
DNEeKTPOXMMHUYECKHE CBOMCTBA JIUTaHOB.




OCHOBHBIEC MOHATUS KOOPJAMHAIMOHHOW Teopun U uxX pa3Butue. HoMmeHkmarypa
KOOPJIMHALIMOHHBIX ~ coeauHeHui. [lomHble W cokpanieHHble  (QOpPMYJIbI
KOOPJIMHALIMOHHBIX COEAMHEHU.

XuMHUecKasi CBSI3b B KOMIUICKCHBIX COEIUHECHHSX. DJIEKTPOCTATUYECKAS] TEOPHS.
Teopusa  kpuctasmmmyeckoro  mnons  jguraigoB. Meron MO  JIKAO.
[IpocTpancTBeHHass  CTPYKTypa KOMIUIEKCHOTO #oOHA. (OCHOBHBIE  THITBI
KOH(HUTypanuii BHyTPEHHEW KOOPIUHAITMOHHOM chephl.  Peakimm KOMIUIEKCHBIX
YaCTHIl, OCHOBHBIC THUITBI peakiuid. JIaOmibHbIC U HHEPTHBIE KOMITIEKCHI. [IpaBuio
TpaHCBIUsiHUSA YepHsieBa. M3oMepuss B KOMIUIEKCHBIX COCIMHCHHSIX, THIIBI
U30MepHUH (CTPYKTypHAsi U30MEPHsI, TeOMETpUUECKas U ONTUYECKast U30MEPUs).
XuMHuecKasi CBSI3b B KOMIUIEKCHBIX COEIMHEHUSX TMEPEXOJHbIX METaJIOB.
Kunernka W MeXaHU3M pEakIWil KOMIUIEKCHBIX 4YacTHIl. Y CTOWYUBOCTh
KOMILJIEKCHBIX COEAMHEHUN B pacTBopax. KOHCTaHThl yCTOWYMBOCTH, (PaKTOpHI,
BIIUSIONINE HA YCTOMYMBOCTH KOMIUIEKCHBIX coelMHEeHUN. CHUHTE3 KOMILIEKCHBIX
COEJIMHEHUI, OCHOBHBIE IPUHITUIIBI.

[Ipumenenue xenatoB B rpaBuMeTpur. CpaBHEHHME € HEOPraHMYECKUMU
ocaauTenasiMu. PacTBOpUMOCTB X€IaTOB U X€1aTO00Pa3yOIINX peareHTOB. Y CIIOBHS
ocaxxaeHus. BecoBble (opmbl. TUTpUMETpHUYECKOE ONpEEICHUE XEIaTOB.
OTtaeneHHe MEMIAIOMIMX 3JEMEHTOB. MAacCKHpOBaHHE MEIIAIOIMIMNX 3JIEMEHTOB.
KoHKpeTHBIE METOABI ONPEACICHUS] HEKOTOPBIX AJIEMEHTOB (JIFOMUHUHN, BUCMYT,
JKele30, ko0aa0T, MarHui, Me/ib, HUKEJIb, CBHHEII).

[IpumeHnenne xenatoB B 0O0bEMHOM aHaimu3e. KOMIUIEKCOHOMETPUYECKOE
tutpoBanue. KommiekcoodpazoBanue meramioB ¢ DATA. Kpusbsie TuTpoBanus.
Nunukaropsl. [IpuMeHeHue Ipyrux peareHToB B OOBEMHOM aHanu3e. MeTobl
OTIpEJICICHUS] HEKOTOPBIX 3JIEMEHTOB OOBEMHBIM METOJIOM (altOMHUHUM, Oapui,
XKene30, Kajablui, MarHui, Meab, HUKeIb, pPTYTh, P33, CBUHEN, IUHK).
Omnpenenenue aHuoHOB (cynbdat-, pocdart-, XJIOpUA- U OPOMUI-UOHOB).
[Ipumenenue xenatoB B otomeTpun. OOIACTH MPUMEHEHUST POTOMETPUUECKOTO
aHanu3za. M3mepeHne CBETOMOIIOUIEHUS, €r0 MOCTOSHCTBO BO BPEMEHH, BIIUSIHHE
TEeMITepaTyphl, OIMOKHU MPU U3MEpPEeHUU. PeareHThl B (hOTOMETPUICCKOM aHAIH3E:
CCJICKTUBHOCTh, UYBCTBHUTEIHLHOCTh, YHCTOTA PEAreHTOB, YCTOMYMBOCTh WX
pacTtBopoB. Bribop crnektpanbHol obnactu u3mepeHus. llormomienue ucxoaHoro
pactBopa. doToMeTrpruueckoe ompeaeieHne HEKOTOPBIX 3JIEMEHTOB (IFOMUHUM,
Oapuii, 6op. XKenezo, kaamuii, kanpuuii, P32, marnuii, meab, HUKenb, CBUHEI,
dbocdop, XpoM, ITUHK).

[Ipumenenue xematoB B ¢uryopecieHTHOM aHanuze. OOimue 3aKOHOMEPHOCTH
bayopeceniuu.  Anmaparypa. PeareHThl 171 (DIyOpECIIEHTHOTO aHaIu3a.
Omnpenenenue aTrOMUHUS, OepuLIus, 60pa QIyopecleHTHBIM METOIOM.
[IpumeHeHune XenaToB B AIEKTPOXUMUYECKUX METO/IaX aHaJIH3a.

BOHPOCI)I HTOTI0OBOI'0 JK3aM€E€Ha 110 JMCIMIIJINHE

IlepBbie Teopur CTPOCHUS KOMIUIEKCHBIX COE€IMHEHUU, Teopus bromcrpanna-
I7IepreHceHa. Teopuss BepHepa, ee Hempexomsmas pojab BO BCEU JAIIbHEUIIEH
HWCTOPUU KOOPAWHALMOHHBIX COCIMHEHUM. METOoJ BaJeHTHBIX CBs3ed. Teopus
KPUCTAJUIMYECKOTO TIOJIS JINTAHIOB.



MaruuTHele WM ONTHYECKHE  CBOMCTBA  KOMIUIEKCHBIX  COEJUHEHUH.
CrexTpoXuMU4ecKui psif.

N3oMepusi KOMIIEKCHBIX COSUHEHUHN (MPOCTPAHCTBEHHAS, ONITUYECKAsI), METOIbI
CHUHTE3a U30MEPOB KOMIUIEKCHBIX COEIMHEHUH.

Tuner KOMIIJIEKCOB. JIeHTaTHOCTh JIMTaHJIOB. KommiekcHbie HOHBI.
BayTtpukomiiekcHble coeiuHeHusa. OdupHble xenaTbl. VOHHBIE accolUaThl.
Kunkue HOHOOOMEHHHUKHU. Cunepruzm. Heoprannueckue X€JaThl
(reTepoIoINKUCIIOTHI).

Bo3HuKHOBEHUE, UCTOPUSA U PA3BUTUE MOHATUI B XUMUU METAJNTIOKOMIIIIEKCOB.
Tunel XUMUYECKOM CBA3W B KOMIUIekcax. HoMeHkiatypa KOMIIIEKCHBIX
COeJIMHEHUM.

VYcerolunBocth xenatoB. OrnpeneneHne KOHCTaHT YCTOMYMBOCTH KOMILIEKCOB.
XenaTtHblil 3¢ dexT. BnusHue neHTpanbHOro atoMa, MpUpoibl JOHOPHOTO aToma U
XEJaTHBIX LUKJIOB. BiausHue pazMepa 1 yucia XeJIaTHbIX UKIIOB.

PactBopumocTs  xenatoB. [mapoduiabHbie ©  ruApOoGOOHBIE  TPYMIIHL
PacTBOpUMOCTP BHYTPUKOMIUIEKCHBIX COCIMHEHUN. 3apspKEHHBIE XENaThl U
HMOHHBIE accouaThl. DPPEKT yTKeIeHU. DKCTPAKIIMS XEJIaToOB.

Onruyeckue CBOWMCTBA Xe€IaTOB. BiMsHME UEHTPAIBHOTO aTroMa HAa OKpPacKy
xenatoB. Heopranudeckue xpomodopsl. Bzaumaoe BiausiHue nuraniaoB. [lomocsl
nepeHoca 3apsioB. XpoMo(hOpHbIE U ayKCOXPOMHBIE TPYIIbI TUTaHA0B. [lonvensl,
- U TpU(GEHUIMETAHOBBIE KPACUTENH, apOMATUUYECKUE U Te€TePO-IUKINYECKUEC
COCIMHEHUS.

Ponb komIuiekcoB Mapraniia u Apyrux 3d-3JeMEeHTOB B IIPUPOJIE.

KanueporeHnsl 1 XuMHUOTEpaIus ¢ UCIOJIb30BAHUEM XEIIATHBIX KOMILIEKCOB.
CumOuo3 nuranyioB. 3HaueHHe (HEPMEHTOB U TOPMOHOB B KU3HEAESITEIbHOCTH
OpraHu3Ma.

Haubonee pacnpocTpaHeHHbIE AMUHUKHUCIIOTHI KaK OMOJIUTaH/IbI.

MeTobp1 00BEMHOTO OTIPEICICHHUS.

VY nanenue HexenaTeabHbIX HOHOB METAJUIOB U3 OpTaHU3Ma.

JInmmael.

2.MakeT JK3aMEeHAIIMOHHOIr0 OMJIeTa 1Mo AMCIUILINHE
CAHAJIUTHYECKAA XUMHUA METAVIOKOMILICEKCOB OMOJIMTaHI0B)»

1. YcroitunBocth  xenmaToB.  OmpenesieHHEe  KOHCTaHT — yCTOWYMBOCTH
KoMIiekcoB. (10 6aion).

2. Ponb xommuiekcoB mapranna u apyrux 3d-snementoB B npupoje. (10 6amios).
3. HauGonee pacnpocTpaHeHHbIC aAMHHUKHUCIIOTHI Kak Ononuransl. (10 6amios).

4. CuM0Omo3 nuranaoB. 3HaueHUE (PEPMEHTOB U TOPMOHOB B JKU3HEAESITEILHOCTH
opranusma. (10 6aysos).

Kpurepuu BbICTAB/IEHHS OLIEHOK 32 IUCHHUILIMHY

Kpurepuu BBICTaBJICHUS OIICHOK «OTIINYHOY, «XOPOIIIOY,
«YIOBJIETBOPUTEIBLHO» M «HEYJOBIECTBOPUTEIHHO» OIUCAHBI B JIOKAJIBHOMN



HOPMATHUBHOW JIOKYMEHTAllUM TBEPCKOTO TOCYIapCTBEHHOTO YHHUBEPCHTETA
(ITonmoxenue 0  pEUTHHTOBOM  cucTeMe 0OyudeHus CTyaeHToB TBIY).
[TomokuTenpHasl OLIEHKA MOXET OBITh BBICTABIIEHA TOJBKO B TOM Ciydae, €Cliu
BBITIOJTHEHBI BCE MHANKATOPHI.

Ikana Oll€HNBAaHUHA BbINOJHCHUA UHIAUKATOPOB

I/IHI[I/IKaTOp CUHUTACTCA BBIIIOJIHCHHBIM, CCJIHN a1bo BO BpCM:A TeKymeﬁ, 0o
HpOMC)KYTOIIHOﬁ aTrTeCTallu CTYACHT Ha6paJ'I KaKk MHHHUMYM IIOPOTI'OBOC
KOJIMYECTBO OaIOB 3a T€ BUBI pa6OTLI, KOTOPBIC OTBCYAIOT 3a ,HaHHLIﬁ HHAUKATOP.

Texywmas arrecrauus Wrorosas
Ne | Unaukarop arrecranus (3IK3aMeH)
[Topor Makcumym [Topor Makcumym
1 OIIK-1.1 20 60 20 40
OIIK-1.2
OIIK-4.2

V. Y4eOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTniedeHne JUCIUILTUHbI
1) Pekomenayemas jgureparypa
a) OcHOBHas UTEparypa

1. Kucenes 0. M. Xumusi KOOpIMHAIIMOHHBIX COeAUHEHMI B 2 4. HacTs 1. :
y4eOHUK U MPAKTUKYM JUIs OakaaBpuara u maructparypsl / FO. M. Kucenes. —
M. : U3narensctBo FOpaiit, 2018. — 439 ¢. — (Cepust : bakanaBp v MarucTp.
Axanemudaeckuii kKypc). — ISBN 978-5-534-02960-4. — DnekTpoHHBIH pecypc. —
Pexxum moctyma:https://biblio-online.ru/book/CA816A98-1F89-4B19-AAEQ-
7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1

2. Kucernes FO. M. XuMusi KOOpIMHALIMOHHBIX COENUHEHM B 2 4. YacTs 2. :
y4eOHUK M IPAaKTHKYM Jyis1 OakanaBpuata u Mmaructparypsl / FO. M. Kucenes. —
M. : UznarensctBo FOpaiit, 2018. — 229 ¢. — (Cepus : bakanasp u Marucrp.
Axanemuueckuii kypc). — ISBN 978-5-534-02962-8.— DnexrpoHHsIi pecype. —
Pexxum noctyma:https://biblio-online.ru/book/29B623B4-9585-4 AE3-B588-
D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2

1. AHanmutuueckas xuMus : yueOHUK [DnekTpoHnbiid pecypc]/ H.M. Mosuan, P.I'.
PomanoBa,T.C. T'opOynoBa [u np.]. — M. : UHOPA-M, 2017. — 394 c. —
(Beicuiee oOpa3oBaHue). — Pexxum JOCTYyTA:
http://znanium.com/go.php?id=770791



http://znanium.com/go.php?id=770791

0) JlomonHuTeNnpHas IUTEpaTypa:

1. bacosio @., JIxoHcoH P. 'XyuMus KOOpAMHALMOHHBIX coeMUHEHUN' - MOCKBa:

Mup, 1966 — 196 c.

2. Hukonbckuit B.M. Dkonornyeckn 6e30macHbIe KOMITIEKCOHBI, IPON3BOTHBIE

JIMKapOOHOBBIX KUCIOT. OnekTpoHHoe wu3manue, 1BIY, 2014, T'oc. per.

Ne(321401789, Per. cBua. Ne36319 ot 16.10.2014 1.
1. Ananutrdaeckas xumus: yaeonoe nocooue / A.U. Anapnes, T.I1. Anexcanaposa,
A.A. KazakoBa, O.B.Kapynuna ; MuHHCTEpPCTBO 00pa3oBaHUs M HAyKHU
Poccuiickoii  ®enepanuu, HoBocuOuMpckuii TrocyAapCTBEHHBIH TEXHUYECKUHN
yauBepcuteT. - HoBocubupck : HI'TY, 2015. - 92 c. : cxem., Tab:a. - bubnuorp.: c.
86-87. - ISBN 978-5-7782-2710-1 ; To xe [DnexTpoHHbI pecypc]. - Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=438291
2. Anexcees B.I'., Aanpeea I'.1., bapanosa H.B., Hukonsckuit B.M., ®eodanona
M.A., llep6akoBa T.A. Xumudeckue cBoiicTBa 35eMeHToB |-1V rpymm: yyebHo-
METOJMYECKHE MaTepuaibl M0 Heopranudecko xumuu. Yacte 1. DinekTpoHHOE
m3ganue, TBI'Y, 2013, T'oc. per. Ne0321303643, Per. cBua. Ne32941 ot 17.01.2014
T.

2) IlporpammHoe obecrieueHue

a) JIulieH3noHHOE MPOrpaMMHOE 00ECTICUCHHE:
1. Microsoft Office mpodeccrnonanshbii mitoc 2013
2. Microsoft Windows 10 Enterprise
3. HyperChem
6) CBOOOIHO pacIpocTpaHsIeMOoe IMTPOrpaMMHOE 0OecrieueHIEe
Google Chrome
Supnexc bpaysep
Kaspersky Endpoint Security 10
Muorodynkumonansabiii pegakrop ONLY OFFICE
OC Linux Ubuntu

3) CoBpemennble mnpodeccuoHAIbHbIE 0a3bl JAHHBIX W HMH(OPMALMOHHBIE

CIIPaBOYHbIC CUCTEMbI:

1. 9BC «ZNANIUM.COM» www.znanium.com;
2. OBC «YuuBepcurterckas oudimoreka onnaita» https://biblioclub.ru/;
3. OBC «Jlanby http://e.lanbook.com

4) Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAIMOHHOM CETH «
HNHTepHe™, HE00XOAMMBIX /151 0CBOCHHS AUCHUTIIMHBI

1. BuptyaneHast oOpasoBarenbHast cpena TBIY (http://moodle.tversu.ru)
2. Hayunas 6ubmmotexa TsI'Y (http:/library.tversu.ru

VI. Meroanueckne marepuajibl [Jisi OOy4alOIIMXCH IO OCBOECHUIO

AUCIUIIJIMHBI


http://biblioclub.ru/index.php?page=book&id=438291
http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

Opranusysi cBOIO yueOHYIO paloTy, CTYAEHTHI IOJKHBI, BO-TIEPBBIX, BBIIBUTH

PEKOMEHAYEMBIH pPEeXUM M Xapakrep Yy4eOHOH paboThl MO H3YYECHHUIO
TEOPETUYECKOTO Kypca, MPaKTHYECKOMY TPUMEHEHHIO U3yYEeHHOT0 MaTepuana, mo
BBIMIOJTHEHUIO 33JaHUi IS CaMOCTOSITENIbHOM pabOThl, MO HCIOJIb30BAHUIO
UH(POPMAIIMOHHBIX TEXHOJOTHM U T.1. BO-BTOPBIX, 03HAKOMUTHCS C YKa3aHHBIM B
METOJMYECKOM MaTepuaje MO0 AUCHUIUIMHE TMepeyHeM Y4eOHO-MEeTOIUYECKUX
U3JIaHUI, PEKOMEHIYEMBIX CTYACHTAM JUIsI TIOATOTOBKH K 3aHSATHSM U BBIIIOJHEHUS
CaMOCTOSITENILHOM PabOTHI, a TAKXKE C METOAUYECKUMHU MaTepralaMy Ha OyMaXKHBIX
W/WIA 3JEKTPOHHBIX HOCHUTENSX, BBIMYIICHHBIX Kadeapod CBOMMH CHIAMU U
NpeJOCTaBIsIEMbIE CTYJCHTAaM BO BpeMsl 3aHATHUH.
CamocTrosiTenbHass paboTa CTYJIEHTOB, IPEAYCMOTPEHHas Y4YEOHBIM IUIAHOM,
JIOJDKHA COOTBETCTBOBATh OoJjiee TIIyOOKOMY YCBOCHHIO H3y4aeMoro Kypca,
(bopMHpPOBATh HABBIKU UCCIIEAOBATENLCKOM paOOThI U OPUEHTHPOBATD CTY/ICHTOB Ha
yYMEHHUE PUMEHSTh TEOPETUIECKHIE 3HAHUS HA MIPAKTUKE.

1. Pabora ¢ y4eOHbIMH MOCOOHSIMH.

JI1s MONTHOLIEHHOTO YCBOEHUSI Kypca CTYIAEHT JOJDKEH, MPEXIE BCETO, OBIIAJIETh
OCHOBHBIMU MOHATUSAMHU 3TON AUCUMIUIUHBL. He00X0IMMO yCBOUTH ONPEAEIICHUS U
MOHATHUS, YMETh NPHUBOJUTH MX TOYHbIE (DOPMYIUPOBKH, MPUBOAUTH HPHUMEPHI
OOBEKTOB, YJIOBJIETBOPSIONIMX 3TOMY ompeaeneHuto. Kpome Toro, HE0OX0aumo
3HATh KPYT (PAKTOB, CBSI3aHHBIX C JAHHBIM MOHATHEM. TpedyeTcs TaKXKe 3HATh CBA3U
MEXIy IOHATUAMHU, YMETh YCTAHABIMBATH COOTHOLICHUSA MEXKAY KiaccaMu
O0OBEKTOB, OIMCHIBAEMBIX PA3ITUYHBIMU NOHATHUAMHU.

2. CamocTosITeJIbHOE U3YyUYeHHE TEeM.

CamocTosiTenbHass paboTa CTyAE€HTa SIBJSIETCSI BaKHBIM BHJIOM JI€ATEIbHOCTH,
IIO3BOJIAIOLIMM XOPOILIO YCBOUTH M3y4aeMbId IPEeAMET U OJHUM W3 YCIOBUU
JOCTHKEHUS] HEOOXOJUMOro KayecTBa NOJITOTOBKM M Npo¢ecCUOHAIbHOU
MEPENOATOTOBKY CrienuancToB. OHA MPEAINoIaracT caMOCTOSTENBHOE U3YYEHUE
CTYJI€HTOM PEKOMEHJIOBAaHHON y4eOHO-METOJAMYECKOW JIMTEPATyphl, Pa3IudHbIX
CIOPABOYHBIX MaTepUajoB, HamucaHue pedepaToB, BBICTYIUIEHHE C JOKIA/IOM,
MIOATOTOBKY K JIEKIMOHHBIM M NPAKTUYECKUM 3aHATHAM, IOATOTOBKY K 3a4€Ty U
DK3aMEHY.

3. 3ajaHus U KOHTPOJIb CAMOCTOSITEIbHO PadoThI

Bce nabopaTopHbie pabOThl, HE BBIIIOJHEHHBIE B JIA0OPATOPHUH, OCTAIOTCS B
KauecTBE JOMAIIHEro 3a1anus. Cpok BBINOJHEHUS — ABE HEAEIIH, IIOCIIE YETO
KOJIMYECTBO OaJJIOB 32 COOTBETCTBYIOLIEE 3aJJaHHE CHUKAETCS B /IBA pasa.

[Tpu 3amuTe 1abopaTopHON pabOTHI CTYAEHTHI BRICTYNAIOT HHIMBUYaJIbHO,
3alUIas CBOE MOPTQOINO, HO CTYJIEHT OOIIAETCS U C MPenoaBaTesieM, 1 C
JPYTUMU CTYJI€HTaMH, KOTOPBIE HE TOJIBKO MPUCYTCTBYIOT Ha 3aIUATE, HO 334a0T
BOMPOCHI, BEICKA3bIBAIOT CBOE MHEHHUE TI0 MOBOY U COJIEPKaHUIO MOPTHOIHO U 110
MOBOJIy CaMOT0 BBICTYIUICHHUS. Y4acTHe KaXI0Tr0 MPUCYTCTBYIOIIETO CTYAEHTa
IPU 3aLIUTE MPOCPOYEHHON pabOThl BO3HAIPAXKIAETCS JOTOTHUTENbHBIM |
OassoM U3 GOHIA CHUKEHHBIX 0aJUIOB 3a MPOCPOUYEHHYIO 3aLTUTY 32 KaXKIbIii
IIOJIOKUTEIIbHBIM KOMMEHTAPUM 110 3alLUTE.



VIl. MaTtepuajibHO-TeXHHYECKOe 0O0ecredeHue
B xone m3ydeHus] TUCHIUIUIMHBI UCTIONB3YeTCsl JlabopaTopHas ¥ MpubopHas
0a3za sl TIpOBENCHUS YYEOHBIX 3aHATHH, KOTOPHIM pacmojiaraeT Kadempa

HCOpI‘aHI/ILIGCKOI\/'I 1 AaHAJIMTUYECKOM XMMHUM XUMUKO-TEXHOJIOTHYECKOTO (I)aKYJIBTGTa

TsI'Y.

VIll. CBenenusi 06 00HOBJIeHMH paGoyeii NPOrpaMMbl TUCHMILTAHBI

Nerr.. OOGHOBJIEHHBIN OnucaHue BHECEHHBIX PexBu3uTel 10KymeHTa,
paznen paboueit M3MEHEHHM YTBEPAUBILETO
IIPOrPpaMMBbI W3MEHEHUS
JUCUUILINHBI
Paznen V. VYueGHo- | [loOaBnensl HOBble mocoOust B | IIpoTokon Nell oT
METOINYECKOE Y | OCHOBHOM CIIMCOK JuTepaTypbl | 28.04.21r. 3acelaHusl
nH(pOpPMaLMOHHOE YUEHOTO COBETa XUMHKO-
obecrnieueHue TEXHOJIOTUYECKOTO
JUCITUTLIAHBI dakynbTera
Pazmen V. VYueGHo- | JloOaBnensr HOBble TocoOust B | IIporokon NelO0 ot  27.
METOMYECKOE U | CIIHCOK JINTEPATYPhI 06.2023r3acenanus
UH(POPMALIMOHHOE YUEHOTO COBETa XHUMHKO-
obecrnieueHue TEXHOJIOTUIECKOTO
JUCITUTLIAHBI dakynbTera




