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I. AuHoTanus

1. llean u 3a7a91 JUCHHUILINHBI

Llenbro 0CBOEHMSI AUCUMIUIMHBI SIBIISIETCS:

- OCBOCHHME aKTyaJbHBIX 33]]a4 COBPEMEHHON aHAJUTUYECKOW XUMHH C TEM,
4TOOBI UMETH MPEJCTABICHUE O KOHIEIIINK BO3/IEUCTBUS XUMUUECKUX BEILIECTB Ha
OKPYXAIOILYIO CPEeNy;

- U3y4YCHUE MyTeH pelIeHUs TEXHOJOTUYECKUX M >KU3HEHHBIX MpoOsiemM
CpeACTBaMH M METOJIAMU COBPEMEHHOU XUMHUH.

3agayamMy OCBOEHHUSI IUCIMILIMHBI (MOJTYJIs) SIBJISIFOTCSL:

- OCBOEHHE KOHLEMIINY BO3ICHCTBHS XUMUYECKUX BEIIECTB HA OKPYKAIOITYIO
cpeny;

- peanu3anysa ONTHUMANBHBIX IyTEH pEIICHWs BO3HUKAIONIUX TMPOOJIeM
CpeACTBaMH M METOJIaMU COBPEMEHHOU XUMUHU

2. MecTo nucuMiuvinHbl B cTpykTrype OOIT

HucunminHa «AKTyalbHbIE 3aa4yd COBpPEMEHHOM xumuu. Yacte 1.» BXOAWT B
o0s3aTenbHyI0 yacTh biioka 1. «luciuminaeny yueOHOro miaHa.

B cootBercTBUM C TpeOoBaHUSIMU OOpa30BATENBLHOTO CTaHAApTa CTYJEHT
MOCJIE U3YYEHHUS! OCHOBHBIX (DM3MKO-XMMHYECKUX METOJIOB aHajiu3a JOJDKEH He
TOJIBKO BJIAJETh TEOPUEH ITUX METOJOB U 00J1aJlaTh HABbIKAMU UX MPAKTUUYECKOTO
MCIIOJIB30BaHUs, HO U TPAaBUJILHO TOHUMATh OCHOBHBIE MPOOIEMbI, BO3HUKAIOIIIKE B
CBSI3U C UCTIOJB30BAHUEM 3THX METOJIOB B AHAIMTUYECKON XUMHUU. DTO MOHSITUE

YpEe3BbIUAHO MHOTOIUIAHOBOE U OXBATUTh €r0 MOJHOCTHIO B YUEOHOM Kypce
HEBO3MOXHO, [I03TOMY B JAHHOM KypC€ peajii30BaHbI IBa aCIEeKTa:

- DKOJIOTUYECKAs aHAJTUTUYECKasi XUMUS;

- COBpEMEHHAs XUMHUS B UHTEPHETE.

[lepBblii TPUBHBAET CTYACHTY CIIOCOOHOCTh OIICHUBATh PE3YyJbTaThl

AHTPONOTE€HHOI0 BO3JEHCTBUSl Ha OKPYXKAIOILIYID CPEay W MPOTHO3UPOBATH €T0
MOCJIEICTBUS; BTOPOH, SIBJISISICH COBPEMEHHBIM HHCTPYMEHTOM MTO3HAHUS, TTO3BOJIUT

HauoOoee YCIICITHO PCAJIN30BATh 3aaa49u IICPBOI'O aCIICKTaA.

3. O0beM qUCHMILIMHBI: 3 3aueTHbIe eaquHuIbl, 108 akageMuyecKkux 4acos,
B TOM 4McCJIe:

KOHTAKTHAs1 ayAuTOpHas padora: npaktnyeckue 3aHatuss 30 yacoB, B T.u.
MPAKTUYECKast MOArOTOBKA - 30 4acos;

caMoCTOsITeJIbHas padora: 78 yacos.



4. Ilnanupyemble pe3yJibTaThbl 00y4eHHs 10 JUCHHUILUINHE, COOTHECEHHbIE €

IJIAHUPYEeMBbIMH Pe3yJIbTATAMHU OCBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

[Tnanupyembie pe3yIbTaThl

OCBOCHHS 00pa30BaTEIHLHOM

nporpaMmsbl ((hopMupyembie
KOMIICTEHITHN )

[TnarupyemMblie pe3yabTaThl O0ydeHHUS 110
JTUCLUIIINHE

HHTEPIIPETUPOBATh U 0000IIATH

M30paHHOM 00JIaCTH XMMUU WU
CMEXHBIX HAYK

OIIK-2 CnocobeH aHanm3upoBaTh,

PE3YIIbTAThI OKCIICPUMCHTAJIBHBIX U
PaCUCTHO-TCOPCTUICCKUX pa60T B

OIIK-2.1 [IpoBOOUT KPUTHYECKUI aHAIIN3
PE3yJIbTaTOB COOCTBEHHBIX
HKCIIEPUMEHTAIbHBIX U PACUETHO-
TEOPETUYECKUX PAbOT, KOPPEKTHO
UHTEPHPETUPYET UX.

OIIK-2.2 ®opmyaupyeT 3aKI0YEHUS U
BBIBOJIBI IO pe3yJIbTaTaM aHaJIM3a
JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
HKCIIEPUMEHTAIBHBIX U PACUETHO-
TEOPETHYECKUX padboT B M30paHHOI 00nacTu
XUMHUH WIA CMEKHBIX HayK.

5. @opma NpOMe:KYTOUHOI ATTECTAIMU U CEMECTP MPOXO0KICHUSI:

3a4eT — 2 CEMECT]

6. SI3bIK IpenogaBaHusi: PyCCKUN.

| Conepmaﬂue AUCIIUIIJIMHBI, CTPYKTYPHUPOBAHHOE o TEMaM

(pa3zle.11aM) C YKa3aHHEM OTBCICHHOI0 HA HUX KOJTHYIECTBA AKA/ICMHUICCKHUX YaC0B

U BUIOB YUeOHBIX 3aHSTUI

VYyeOHas nporpamma — Bcero KonTakTHas pabora (dac.) Camocros
HAauMEHOBAHME PA3EIIOB U TEM (gac.) Jlexumn = 2 _ | TtenbHas
S CE’ g pabota, B
O 2 2 ='Q | ToM uucie
é % E £ & | Konrpoms
S T % 5:/ % (gac.)
SE|®gz2e
- sg 2
s o i
1. CoBpeMeHHBIE METOBI 18 12 6
AQHAJTUTUYECKON XVMHH.
2. MeTponorus B aHaTUTHYECKON 10 2 8
XUMHH.
3. Crangaptuzanus METOIUK 10 2 8
XUMHYECKOT0 aHAJIM3A.
4. IIpoGomoaroToBKa B 10 2 8
XUMHYECKOM aHaJIN3e.




5. bubnuorpadus B coBpeMeHHOM 10 2 8
XUMUH.

6. DKoJIOruYecKas aHaJTUTHYEeCKast 10 2 8
XUMMUSL.

7. KBanmumeTtpusl. 10 2 8
8.3amuTa aBTOPCKUX IpaB 10 2 8
MHTEJUICKTYaJIbHOH COOCTBEHHOCTH.

9. CoBpeMeHHast XUMHUS B 10 2 8
WHTEpHETE.

10. JlonomHUTENBHEIC IJ1aBbI 10 2 8
COBPEMEHHON XUMUH.

UTOI'O 108 30 0 78

II1. O6pa3oBaTeibHbIE TEXHOJIOTHHN

Y4yeOHas nporpamma —
HAHMMEHOBaHUe
pa3iesioB U TeM

Buj zansarus

O0pa3oBaTe/IbHbIE TEXHOJIOTUH

1. CoBpemMeHHBIE
METO/IBI
aHaAJIUTUYECKOM
XUMHH.

2. Metponorus B
aHaAJIUTUYECKOM
XAMHH.

3. CranaapTuzanus
METOIHUK
XUMHYECKOTO
aHaJIn3a.

4. ITpoGomoAroToBka
B XUMHYECKOM
aHaJIn3e.

5. bubnuorpadus B
COBPEMEHHOW XUMHH.

6. DKoJIorn4ecKas
aHAJIUTHYECKAas
XUMMUA.

7. KBanimmeTpusi.

8. 3ammTa aBTOPCKUX
npaB
MHTEIJIEKTYaJIbHOU
COOCTBEHHOCTH.

9. CoBpemeHHas
XUMHSI B UHTEPHETE.

10. JlomonHUTEIbHBIC
IJIaBbl COBPEMEHHOU
XUMHH.

IMPAKTHYCCKUC 3aHATHA

TpaAUIIMOHHBIE (BBITOJIHEHUE
MPAKTUYECKUX 3aHATUI)




IV. Ouenoynsie  MarepuajJbl AJds  NPOBEAECHUS  TeKylled H
MPOMEKYTOUYHOM aTTeCTAUN
Ne Pesynnrar Hpuvepnasn q)opnfymlpomca Bun/cnoco6 Kputepun oneHuBanust
(MHAUKATOP) 3aJaHuH
1 OIIK-2.1 | I[IpuMeps! MPaKTUIECKUX 3aHATHIH BH/I: B I Mmoxyne mo naanKaropy
TIpUBEICHEI B pasaene VI mpaktiaeckne | OIIK-2.1 mpexycmotrpeno 5
3aHATHUS 3aganuii mo 10 6.
€rocoo: Maxkcumym — 50 6.
ycTHBIN oTdeT | Kputepuu onenkm:
pe3yJbTATBI: | ® pPe3yJbTaT UACHTUICH
MOTHUBUPOBAH 3aJaHHI0 — MaKc. Oaj.,
HBIIl OTBET ® 32 KaXIblii THII
HACHTUYIHO JIONyIIEHHOT' O
3alaHUIO. pacxoXXIeHus ¢
OpPUTHHAJIOM CHUMAETCS
mo 1 6.,
° MOTHBHpOBaHHLIﬁ OTBET
MO3KE YCTAHOBICHHOTO
cpoka: Munyc 50% ot
UTOT'OBOU OILICHKH.
2 OIIK-2.2 | [IpumMepsl MpaKTUYECKUX 3aHATUI Bo II monmyne 1o
NpUBEIECHBI B pazaene VI WHIUKATOPY OIIK-2.2

NPEeayCMOTPEHO 5 3aJaHui

no 10 6.

Maxkcumym — 50 0.

Kpurepumn ouenku:

® pe3ynbTaT UICHTUYCH
3aIaHUI0 — MaKc. 0a.,

® 32 KaKIbIN THUI
JIOTTYIIIEHHOTO
pacxoxaeHus ¢
OpPUTMHAJIOM CHUMACTCA
mo 1 0.,

MOTHBHUPOBAHHBI  OTBET
MO3XKe YCTaHOBJICHHOT'O
cpoka: wmuHyc 50% ot

UTOTOBOU OILICHKH.

Ouenounbie MaTepuabl (POHI OLEHOYHBIX CPEICTB) AJIfA POBeIeHUS

AHATHOCTHYECKOI padoThl B paMKaxX aKKPeAUTAIMOHHBIX NOKa3aTeel 1Mo

o0pa3oBaTeJIbHBIM MPOrpaMMaM BbICIIEr0 00pPa30BaHUs

Harpasnenne nmoaroroBku

04.04.01 Xumug

Hampasnennocts (mpoduin)

AHaIATHYECKAST XUMHUS




OIIK-2 CnocobeH aHamM3UpOBaTh, WHTEPIPETUPOBATH M 0000LIATH PE3yJbTAThI

AKCTIEPUMEHTAIBHBIX U PACUETHO-TEOPETUUYECKUX PAOOT B M30paHHOM 001aCTH XUMHUH

HJIW CMCKHBIX HAYK

Howmep [IpaBunbHBINA OTBET Kpurepun
3aJaHUs (xTr0u) OLIEHMBAHMS 3aJaHuN
Coneprxanue BOIpoca/3aaaHus
3aodanus 3aKpuimo2o muna
1 A JIeHTaTHOCTH : 1 Gamn
A. gncio JAOHOPHBIX aTOMOB, IIPX ITOMOIIIH
KOTOPBIX OAWH JIMTaHZ CBA3BIBACTCA C
HOCHTPAJIbHBIM aTOMOM
b. Unciio aHMOHOB-IUTAaHIOB B KOMILIEKCE
B. Uncno aHnOHOB-TMTaHIOB B KOMILIEKCE
I Yucino HeUTpanbHBIX JUTraHIOB B
KOMIIJICKCE
2 Koopaunamuon | YUTto o3HaYaeT KOOPAMHAIMOHHOE 1 Gann
HOEe YHCJI0 — | YHca0?
MUCIIO JOHOPHBIX
ATOMOB,  4epe3
KOTOpbIE
ITUTaHIbI
HETIOCPEICTBEHH
0 CBSI3aHBI C
IEHTPAJIbHBIM
ATOMOM
3 ¢rTopo PexomenmoBanHoe Ha3BaHHe 1 Ganun
AHMOHHOIO0 JIMTaHJA - hTopHg
4 aKBa PexomMeHngoBaHHOE Ha3BaHMe 1 Gamn
HelTpaabHoro auranaa - H2O
5 IUAHO PexomeHngoBanHoe Ha3BaHHe 1 Gann
AHHOHHOIO JIMTAHAA - HHAHU]
6 aMMUH PexoMeHngoBanHoe Ha3BaHHe 1 Gamn
HelTpaabHoro guranaa - NHs
7 cyabparto PexoMennoBanHoe Ha3BaHuUe 1 6ann
AHHOHHOIO JIMTAH/A - CYJb(aT
8 pocpun PexoMennoBanHoe Ha3BaHUe 1 6ann
HelTpaJbHOro juranaa - PHs
9 THAPOKCO PexomeHngoBanHoe Ha3BaHHe 1 Gann
AHHOHHOIO JIMTAH/IA - THAPOKCHJL
10 0eH30J1 PexomMeHngoBanHoe Ha3BaHHe 1 Gann
HeliTpaabHOro auranaa - CeHs
3adaHus omkpeimo2o muna
11. Kak npuroroButh 250 mu pactBopa Tpusiona b ¢ MossipHoi
KOHUeHTpanuei s3xkBuBajienTa IATA 0,05 moun/a 3 baya

OTBeT (KJIt04):

1 0amn




1. PaccuuraTs HaBecky Tpunona b ms nmpurorosiienus 250
MJI pacTBOpa:

m(Tpunona b) = 186,125* 0,05 *250/ 1000 = 2,327 r,
rae M =186,125r, N=0,05, V =250 mi;

2. HaBecky Tpwiona b 2,327 r B3BeCUTh Ha aHATTUTUUECKHUX
BEcax;

3. B3saTyro HaBecKy pacTBOPUTH B MEpHOU KoJioe Ha 250 M
U JIOBECTH JI0 METKHU.

1 0amn

1 0amn

Htoro: 3 b6amna

12. Onmucarb npuroroniienue 0,05 N ycTaHOBOYHOI0 pacTBopa 3 6anna
MgSOs4 nast TuTpoBanust Tpuiiona b

1. IlpurotoButh amirymy ctaHmapt-turpa MgSOs, MepHyr0 kKoiOy Ha 2 7, | 1 Oamn
BOPOHKY, OO€K /7151 aMITyJIbl ¥ IPOMBIBAJIKY € IUCTHIUTUPOBAHHON BOJOH.

2. B mepHyr0 Kon0y Ha 2 J1 yCTaHOBHTH BOPOHKY, ITOMECTUTH B BOPOHKY | 1 Oaim
cragaapt-tutp MgSQOs, Oo¥ikoM pa3OUTh aMITylly U CMBITh IPOMBIBAJIKOW
conepkumoe ctanaapt-Turpa MgSOs B MEpHYIO KOJIOY. 1 Gann

3. YaanuTh BOPOHKY W aMITylly U3 MEPHOH KoJObI u pacTBopuTh MgSO4 B

Hroro: 3 dayuta

MEpPHOH KoJIOE C TIOCIEAYIOIIMM JOBEJACHHEM o00beMa pacTBOpa
JUCTUILTMPOBAHHOW BOJIOM A0 METKH.

13. Onucatp TPUJIOHOMETPHUYECKOE ONpe/iesieHHe MapraHua 3 Gamna
1. B komOy Ui THUTPOBaHHWS TOMECTHTH (UKCUPOBaHHBIH 00BeM | 1 Oamn
aHAJIU3UPYEMOTrO pactBopa Maprasua, JI00aBUTH 10 MII
aMMuadHoarletaTHoro  OydepHoro  pactBopa (pH = §,5-9),
JuctTriupoBaHHoi Bogel 50 - 100 mui, 1-2 xamum 3%-Horo pactBopa
JV3TUIIANTHOKapOamaTra HaTpus U MHAMKATOP «KHUCIOTHBIM XpOoM TeMHO- | 1 Oamn
CUHUI».

2. IlpoBectu TuTpoBanue pactBopoMm TpminoHa b 1o mepexona okpacku u3 | 1 6amr

PO30BOI B CHHIOIO.

3. Ilo konm4ecTBY M3pacxom0BaHHOro pactBopa TpuioHa b ¢ yderom ero
KOHLIEHTpAaMi U (PUKCUPOBAHHOIO OOBbEMa aHAJIM3UPYEMOro pacTBOpa
Maprasua 1o 3aKOHy SKBHBaJIEHTOB PAaCCUNTATh KOHLEHTPALIMIO MAapraHLa B

aHAJTM3UPYEMOM PACTBOPE.

Hroro: 3 dayuta

14. OmpeneneHne NIMHKAa B PpacTBOpe ero coM ¢ NpUMeHeHHeM | 3 Gamia
HHIUKATOpPA 3puoxpoma yepHoro T
1. OTMEpUTH MUMETKON ATMKBOTHYIO YacTh pacTBOpa COJM IUHKA B KoNOy | 1 Gamn

JUIsl TUTpOBaHMs. PacTBOp HEHTpanu30BaTh PACTBOPOM aMMHUAKa WIHM IO

YHHUBEpCaNbHON WHAMKATOpHOI Oymaxke 10 pH = 8-10, go6aButs 10 M

1 Gaymn




aMMHUa4HOro Oy(epHOro pacTBopa M HHIMKATOP IPHOXpPOM uepHbId T,
YTOOBI PACTBOP OKPACUIICS B PO30OBBIH I[BET.

2. TloAroTOBNIEHHBIH TakuM 00pa3oM pAcCTBOP MEAJICHHO THTPOBAThH
pactBopom Tpumona b 10 wu3MeHeHHs okpacku Ha TonyOyro (0e3
(H0IETOBOTO OTTEHKA).
3. KonuyecTBo IMHKa BO BCEM O0BEME pacTBOpA, B3ATOM Ha aHAIW3,
OIPEACISIOT O 3aKOHY OSKBHUBAJICHTOB C YYETOM OOBEMOB ajMKBOTBI

pacTBOpa LMHKA, o0BeMa TpI/IHOHa E, nomeamero Ha TUTpOBaHUC, U €ro

KOHIICHTPAIUH.

1 0amn

Hroro: 3 dayuta

15. Onpenenenue :xenae3a (III) ¢ mpumenenuem cyjbpocaanuuiaara

HATpUS

3 bayta

1. OTMepuTh NMUIMETKOW aJMKBOTHYIO YacTb pactBopa comn xxemeza (III),
puOaBuThH 1 M constHOM kucmoThl (1:1) n HeWTpanu3oBaTh pa30aBICHHBIM
pacTBopoM amMmmHuaka 1o pH = 1-2.

2. PacrBop HarpeBatoT g0 60°C, m00aBUTH HECKOJIBKO KPYIMHUHOK
cyab(ocanuuiaTa HaTpusl WK CyIb(OCATHIUIOBON KUCIOTH (IPUMEPHO
0,1 r) u TutrpoBats pactBopoM Tpuiona b 10 nepexona okpacku oT KpacHOM
K JKEJITOH.

3. KonmyecTBo kene3a BO BceM 0oOBEME pacTBOpa, B3ITOM Ha aHAIU3,
OTIPENICNISIIOT 0 3aKOHY JKBUBAJICHTOB C YYETOM OOBEMOB aJIMKBOTHI
pacTBOpa xeje3a, oobema TpuioHa b, momieaniero Ha TUTPOBAaHUE, U €TO

KOHUOCHTpalnu.

1 0amn

1 6amn

1 6amn

Hroro: 3 6amna

16. KomnjiekconoMeTpuieckoe onpeaeseHue oouieil skecTKOCTH BOAbI

3 Gata

1. B xon6y mi1s TutpoBanus 250 cM? BHOCAT aHATMTHYECKOM TUIIETKON (MK
Oropetkoit) Ha 100 cM® moprmio uceexyeMoit Bojbl, npubdasisior 5,00 cm?
amMmMoHHIHOW OydepHoit cmecu, mpubmmsutensHo 0,01 T cyxoi cmecu
MHIMKATOpa 3puoxpoma yepHoro T (WnM MHAMKATOpa KHCIOTHOTO XPOM
TEMHOTO CHHET0) C CyXUM XJjopumoMm Kamums winu Hatpust (1:100) mo
MOSIBJICHUS] KPACHOTO OKPALIMBAHUSI.

2. IloarortoBneHHBI TakuM OOpa3oM pAacTBOP MEAJICHHO THTPOBAThH
pactBopoM Tpuiona b 10 u3MeHeHuss oOkpacku Ha ronayOyr (0e3
(HOIETOBOTO OTTEHKA).

3. OOI1y10 )KE€CTKOCTh BOBI BEIYHCIISIOT 110 3aKOHY YKBUBAJIEHTOB C YIETOM
00beMOB aHaAIM3UpPyeMOU Bonbl, oObema Tpunona b, momemmero Ha

TUTPOBAHUEC, U €I'0 KOHLICHTpalu.

1 0amn

1 0amn

1 0amn

Htoro: 3 6ama

17. PaccuuTtaTh MOJSIPHYI0 KOHIEHTPAIIMI0 IKBHUBAJIEHTa HaTpumii | 3 Oayia
THApPOKcUAa B pacTBope, B 100 ma kotoporo coaepxutest 0,5 r NaOH,

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

r/M0JIb
1. 0,5 r NaOH niepeBoiuM B KOJTHMYECTBO MOJIeH, T.e. 0,5/40 = 0,0125. 1 Gamn




2. Ecmm B 100 M1 pactBopa conepsxkutcs 0,0125moms NaOH, To B 1000 mur
Oynet comepxkarncs B 10 pa3 6ounbie, T.¢. 0,125 Mob.
3. Tlo pe3ynbraTaM OIpeacicHus, MOJSIPHAsS KOHICHTPAIUS SKBUBATICHTA

NaOH cocraBnset 0,125 N.

1 Gaymn

1 0amn

Hroro: 3 dayuta

18. Hanucars topmyay KOMILJIEKCHOI'0 coenuHeHus | 3 Oamna
TPUXJIOPOMOHOHHTPOAUAMMHUHIIJIATHHA, onpeenTh XapaxkTep
KOMILIEKCHOTO HOHA (KATHMOHHBLIH, AHMOHHBIA WJIM HeHTpPaJbHBbIN), a
TaK:Ke YCTAHOBUTH KOOPAMHALMOHHOE YHCJIO HEHTPAJBLHOI0 HOHA.
0

[Pt(NH3);C13NO;]", KU = 6; 1 Gaun

. .. 1 Gamn
XapakTep KOMIUIEKCHOTO MOHA - HEHTpaTbHEII;

1 6ann

KOOpAMHAIIMOHHOC Y1CJIO IEHTPAJIBLHOI'O HOHA Pt - 6.

Hroro: 3 dayuta

19. Hanucatp hopmyay KOMILIEKCHOT0 coequHeHus | 3 6amma
MOHOXJIOpOMOHOHUTpPOTeTpaaMMuHIviaTuHa(lV) xmopun, onpeaeaurtn
XapakTep KOMIUIEKCHOTO HMOHA (KATHOHHBIH, AHUOHHBIA WM
HEWTpaJbHbIi), a TaK:Ke YCTAHOBHTb KOOPAMHAIIMOHHOE YHCJIO
HeHTPaJbHOI0 HOHA.
| I+ _ £ 1 Gamn
[Pt(NH3)4CINO;] Cly, K4 = 6;
. 1 6amn
XapakTep KOMIUIEKCHOTO HOHA - KATHOHHBIN;
1 6amn

KOOPIMHAIIMOHHOE YUCIIO IIEHTPaIbLHOro HoHa Pt - 6.

Hroro: 3 6amna

20. Hanucarp bopmyny KOMILJICKCHOI'0 coennHeHus | 3 Oamna
MoHoOpoMoneHTaHUTPpoIATHHAT(IV) Kkanus, ompenejuTh XapakTep
KOMILTIEKCHOTO MOHA (KATHMOHHBLIH, AHMOHHBIA WM HEHTpPaJbLHBIN), a
TaKKe YCTAHOBUTH KOOPAUHAITMOHHOE YUCJIO IEHTPAJIbHOI0 HOHA.
2- 1 6amn
K;[PtBr(NO,)s], KU = 6;
. 1 Gann
XapakTep KOMIUIEKCHOIO HOHA - AaHUOHHBIN;
1 Gann

KOOPJMHAIIMOHHOE YUCIIO IIEHTPaIbHOTO HoHa Pt - 6.

Hroro: 3 dayuta

V. YueOHO-MeToqu4ecKkoe M MHGPOPMAIMOHHOE o0ecTieYeHUue JUCHUTILTAHBI

1) Pexomenpyemas iurepatypa

a) OcHosnas tumepamypa:

1. Aranutuueckast xumus: yaeouuk / H.M. Mouan, P.I'. Pomanosa,T.C.
['opoynosa [u np.]. — M.: UH®PA-M, 2017. — 394 ¢. — (Bricmiee

oOpazoBanue: bakanaBpuar). — Pexxum moctymna:
http://znanium.com/go.php?i1d=770791

2. CoBpeMeHHass XUMHUSI 1 XUMUYECKasi 0€30MaCHOCTD : Y4€OHO-METOAMIECKOE



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

noco6ue / Cub. dpenep. yH-T, UH-T LIBET. METAIJIOB U MaTEpPUAIOBEACHHUS ; COCT.
FO. I'. Muxanes. - DnekTpoH. TekcToBbie naH. (pdf, 4,4 MO). - Kpacunosipck : COY,
2018. — Pexxum nocrtyna: https://bik.sfu-kras.ru/elib/fulltext?id=BOOK -
%D0%91%D0%91%D0%9A24/%D0%A 1%20568-
734657908&start=http%3A//Lib3.sfu-kras.ru/ft/LIB2/ELIB/b24/i-734657908.pdf
0) JlonosHUTENBHAS JTUTEpATypA:

1. Ananutrueckas Xumusi [ DNEeKTpOHHBIN pecypc]: yueObnoe nocobue / O.b.
KykuHa [1 ap.]. — DHEKTpOH. TEKCTOBBIE TaHHbIE. — BopoHex: BopoHexckuii
roCyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBEepcuTeT, ObC ACB, 2014.
— 162 ¢. — 978-5-89040-499-2. — Pexum nocryna:
http://www.iprbookshop.ru/30833.html

2. [llabaTtunHa, T.N. Hanoxumus 1 HaHOMAaTepuaibl: yae0. mocodue.
[DnexTponnsiii pecype] / T.U. lllabatura, A.M. I'ony6eB. — DJIEKTpOH. AaH. —
M. : MI'TY um. H.O. baymana, 2014. — 63 ¢. — Pexum nocryna:
http://e.lanbook.com/book/5 8569 — 3aru. ¢ sxpana. https://e.lanbook.c om/
DnekTpoHHO-0nbmoTeyHas cuctema MznarensctBa Jlans JlokanbHasCerb.

3. Auapeena I'.1., Hukonbsckuii B.M., lllep6akoBa T.A. OCHOBHBIE 3aKOHBI U
MOHATHUS XUMHH. Y4ueOHo-MeToauueckoe nocooue. —TBeps: U3n-Bo TBep. roc. yH-
Ta, 2005.— 55 c.

2) IIporpammHoe obecrieueHne

a) JIuteH3noHHOE POrpaMMHOE 00ECTICUeHHE:
Kaspersky Endpoint Security 10
MuorodyukuuonanbsHbli pegakrop ONLY OFFICE
OC Linux Ubuntu
Microsoft Office mpodeccnonansblii mroc 2013
Microsoft Windows 10 Enterprise
HyperChem
6) CB0OOTHO pacIpocTpaHsIeMOe ITPOrpaMMHOE 0OeCTICUeHHE
1. Google Chrome
Sunexc bpaysep

3) CoBpemennble mnpodeccuoHanbHble 0a3bl JaHHBIX W HH()OPMAITMOHHBIC

CIIPaBOYHBIC CUCTCMbI:

1. 5BC «ZNANIUM.COM» www.znanium.com;
2. ObC «YHuBepcurerckas oubauoreka onnan» https://biblioclub.ru/;
3. OBC «Jlanw» http://e.lanbook.com
4) Tlepeyenr pecypcoB HH(MOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHOW CETH «

I/IHTepHeT)), HCO6XOJII/IMBIX JJI1 OCBOCHWA JUCIUIIIIMHBI:

1. Bupryanbnas oopazoBatenbhas cpena TBI'Y (http:/moodle.tversu.ru)
2. Hayunas oubmiorexa TBI'Y (http://library.tversu.ru



https://bik.sfu-kras.ru/elib/fulltext?id=BOOK1-%D0%91%D0%91%D0%9A24/%D0%A1%20568-734657908&start=http%3A//Lib3.sfu-kras.ru/ft/LIB2/ELIB/b24/i-734657908.pdf
https://bik.sfu-kras.ru/elib/fulltext?id=BOOK1-%D0%91%D0%91%D0%9A24/%D0%A1%20568-734657908&start=http%3A//Lib3.sfu-kras.ru/ft/LIB2/ELIB/b24/i-734657908.pdf
https://bik.sfu-kras.ru/elib/fulltext?id=BOOK1-%D0%91%D0%91%D0%9A24/%D0%A1%20568-734657908&start=http%3A//Lib3.sfu-kras.ru/ft/LIB2/ELIB/b24/i-734657908.pdf
http://www.iprbookshop.ru/30833.html
http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

VI. Meroanueckue MaTepuajbl st O0y4YAlOIIMXCHA 10 OCBOCHMIO
AUCHMILIMHbI

1. YueOHas nporpamma

TeopeTnueckre U TPaKTUUYECKUE OCHOBBI COBPEMEHHBIX METOJIOB aHATUTHYECKON
XUMUHU.

Konuenuuu u kputepun usydenus BemectB. O0bem mnpousBojctBa. Obnactu
npuMeHeHus. PacnpocTpaHeHne B OKpyXarwllew cpeae. Y CTOMYUMBOCTD H
CIOCOOHOCTH K pasnokeHuto. [IpeBpareHus.

KoHuenumyn m kputepun u3ydeHHs NpUpPOAHBIX cpen. Bosayx. Boma. Ilousa.
[IponykTel mnuTaHus. BHyTpeHHne mnomemeHus. [opoackue W cenbCcKue
DKOCHCTEMBI.

OtpaciieBble KOHUENUMU U Kputepuu. OTpacin XUMHYECKOW MPOMBIIUIEHHOCTH.
CHCcTEMBI OUYUCTKY CTOYHBIX BOJ M YTHUJIM3ALMKU OTXOOB.

KoHuenuuu m KpuTepuu BO3JIEUCTBUS XUMUYECKUX BEIIECTB HA OKPYKAOUIYIO
cpeny. CoctosHue mpoOsieMbl. DKOTOKCHUKOJIOTHS. Bo3nelcTBUsS Ha OTHENIbHBIE
ocobu u nonyyiAuuy. Bo3aeicTBus Ha SKOCUCTEMY.

[IpyHIMIBI OLIEHKM TOKCUYHOCTH BellecTB. KpuTepun M KOHLENIMH OLICHKU
BEIECTB. buHonoruueckoe BO3JEUCTBHE XHUMHUYECKHX HPOAYKTOB. OleHka
omacHOCTM M pucka. OleHKa XMMHYECKUX IPOAYKTOB €  IIOMOIIBIO
HKOTOKCUKOJIOTUYECKOTO TPO(PHIBHOTO aHATIU3A.

[IpakTnyeckne MeToabl. XUMUYECKUE HCCIEIOBAaHUS B OMOJOTUYECKUX CHUCTEMAX.
MeToasl HCciIenOBaHUA BO3IEHCTBUN. MeTOIbl HCCIEIOBAHUS aO0MOTHUYECKUX
npeBpanieHnii. MeTposorusi B aHAITMTHYECKON XUMHUH.

[Ipumepsl uccrnenoBaHus xumMuyeckux BemecTB. Kanmuil. CroxHble 3(QUpbI
¢raneBoil  kucnotel.  Ilentaxmopgenon.  IlomuxsiopupoBaHHBIEANOEH30-1-
nuokcunbl (ITXJI/]) n nubenzodypanst (IIX1D).

KpaTkuii 0030p OCHOBHBIX HMHCTPYMEHTAJIbHBIX METOJOB, IPHUMEHSEMBIX B
HKOJIOTUYECKOM XMMHYECKOM aHaiu3e. VX mocToMHCTBa M HEAOCTaTKH, 00JIacTU
OPUMEHEHUS B DJKOJOTMYECKOM XHUMHUYECKOM aHanu3e. [HOpHuaHble METOIbI.
CranaapTu3zanus METOJUK XUMHUECKOro aHanu3a. [Ipobonoaroroska.
PagmomeTpuueckue  METOABI  aHaiuu3a, TEOPETHYECKHME  OCHOBBL.  3aKOH
pPaAMOaKTUBHOTO pacnajga. Buaesl paapoakTHBHOro pacnaga. Buubl sjepHOro
pacriana. BszaliMojelcTBuEe SAEPHOTO H3JIYyUYEHHUS C BEIIECTBOM. O-, - U Y-
n3JIy4eHus. MeToIbl perucTpanuy paJuOaKTUBHOTO U3TyYECHUS.

KosuecTBeHHBIE METOABI XUMHUYECKOTO aHAIN3a C IPUMEHEHHEM PATMOAKTUBHBIX
M30TONOB (MEYeHble aToMbl). MeTon H30TOMHOTO paszbamieHus. MeTon
PaIUOMETPUYECKOTO TUTPOBAHUS.

HelitponHo-akTHBalMOHHBIN aHau3. CriocoObl MOTyYeHHs TOTOKA HEUTPOHOB ISt
OCYLIECTBJICHUSI AKTHMBALMOHHOIO aHaiu3a (SOEpHBIA pEaKkTop, HEUTPOHHBIE
VCTOYHHKH). MeToAbl pEruCcTpauy HEUTPOHOB U APYTHUX AJIEMEHTAPHBIX YACTHUL.
[IpuMeHneHne paIuOXUMHUUYECKUX METOIOB B OKOJIOTMYECKOM XMMUYECKOM aHAJIN3E.

BOHpOCBI JJI1 CaMOIIOATOTOBKH 110 JUCITUITIIMHE:

1. Uctopus 1 pa3BUTHE NOHATHI B COBPEMEHHON XUMHUM. THUITBI XUMHYECKOU
cBs1i3u. HoOMEeHKI1aTypa KOMIIJIEKCHBIX COEIUHEHUM.



2. IlepBble TEOpUH CTPOCHUS KOMIUIEKCHBIX COEMHEHMI, Teopusi biaoMmcTpana-
Weprencena. Teopus Beprepa, ee Hempexoasimas poib BO Beeil qanbHeitmeit
VCTOPUH KOOPAWHALMOHHBIX COEANHEHUI. MeTO | BaJICHTHBIX CBA3EH.

3. Teopust KpUCTAIUIMYECKOTO NOJISA JIUTAHI0B. MarHuTHBIEC U ONITHYECKUE
CBOMCTBA KOMILJIEKCHBIX cOeqMHEHUN. CIIEKTPOXUMUYECKUN PSIA.

4. V3oMepusi KOMIUIEKCHBIX CO€AMHEHUH (IIPOCTPAHCTBEHHAS, ONTUYECKAs ),
METO/Ibl CUHTE3a N30MEPOB KOMILJIEKCHBIX COECUHEHUN.

5. Tumnsl KOMIUIEKCOB. JIeHTaTHOCTB JIUTaHI0B. KOMIIJIEKCHBIE MOHBI.
BayTpukoMIiekcHbIe coenHeHus. dupHbie XenaaTol. IoHHBIE accolMaThI.
Kunkue nonooomennuku. CunepruzMm. Heoprannueckue xenatsbl
(reTepoIoINKUCIIOTHI).

6. YcroitunBocTh XenaToB. OnpeieieHue KOHCTaHT YCTOMYMBOCTH KOMIUIEKCOB.
Xenatubiil 3pexT. Bnusaue neHTpaasHOro aroma, MpUpo bl JOHOPHOTO aToMa U
XEJaTHBIX LIUKJIOB. BiusHMe pa3Mepa U 4yucia XeJIaTHbIX UKIIOB.

7. PactBopuMOCTh XenatoB. I 'uapoduibabie U rTuApOPOOHBIE TPYIIbL.
PacTBOpUMOCTS BHYTPUKOMIUIEKCHBIX COCIMHEHUN. 3apsyKEHHBIE XEIIaThl U
MOHHBIE accoruaTsl. DPDEKT yTsHKeNeHUs. DKCTPAKIUs XeIaToB.

8. Onruueckue cBOMCTBA X€IaTOB. BiMsHuE EHTPATIBHOTO aTOMa Ha OKPacKy
xenaToB. Heopranuueckue xpomodopsl. Bzanmuoe Biusiuue auranaos. [lonocs
nepeHoca 3aps1oB. XpoMo(OopHbIE U ayKCOXPOMHBIE TPYIIIbI JIUTaH/IOB.
[Tonuensl, Au- U TpU(EHUIMETAHOBBIE KPACUTENN, ApOMaTHUECKHUE U T€TEPO-
LUAKINYECKHE COCTUHEHUS.

2. CTpyKTypa peMTHHIOBbIX 0AJ1JIOB

Kou-Bo
Ha3Banue TeMbl Bua pa6otnl
0a/1J10B
TEKVYIIAA ATTECTALIMA
1. CoBpeMeHHBIE METOIBI 10
AHAJTUTUYECKON XUMUU.
2. MeTtposorusi B aHaTUTUYECKOU XUMUHU. 10
3. CrangapTuzanus METOJUK 10
XUMHYECKOTO aHAJIN3a. MPAKTUYECKUE 3aHATHUS
4. IIpoGomoAroToBKa B XUMHUUYECKOM 10
aHasuse.
5. bubnuorpadus B coBpeMeHHOI 10
XUMHH.
6. DKoJIOTHYECKasl aHAIUTUYECKast 10
XHUMMSL.
7. KBanumerpusi. 10
MIPAKTUYECKUE 3aHATHUS
8. 3ammTa aBTOPCKUX IMPaB 10
HMHTEJUICKTYyaJIbHON COOCTBEHHOCTH.
9. CoBpeMeHHasi XUMHUsL B UHTEPHETE. 10




10. JlonoaHUTEIbHBIC TJIaBbI
COBPEMEHHOW XUMUMU.

10

3auer

MuHuManbHasg cymma
OaJIoB 3a BCe
MPAKTUYECKUE 3aHATUS

100

VII. MaTepuajibHO-TeXHH4YECKOe 0O0ecreYeHne

B xoxe m3ydeHus AUCIUTUIMHBI UCTIOIB3YETCS JTabopaTopHast M mpuOopHas

0aza Uil TpOBENEHUS Y4YeOHBIX 3aHATHH, KOTOpPBIM pacrojiaraet kadeapa

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

TBI'Y.
VIII. Ceenenust 00 00HOBJIeHNH padoyeil MPOrpaMMbl JMCHUAILTAHBI
Nerr. . OOGHOBIIEHHBII OnurcaHnie BHECEHHBIX PexBu3uTel 10KymeHTa,
paznen paboueit M3MEHEHUM YTBEPAUBILETO
MPOrpaMMBbl W3MEHEHUS
JUACIUTUINHBI
1. Pasmen V. VYueGHo- | [loOaBiensl HOBbIe mocobust B | [IpoTokon Nell oT
METOUYECKOE U | OCHOBHOM CHMCOK JuTepaTypsl | 28.04.21r. 3acejaHus
UH(POPMALIMOHHOE YUEHOTO COBETa XHUMHKO-
o0ecrieueHue TEXHOJIOTUYECKOTO
JUCLIUTUIMHBI bakynbTeTa
2. Paznen V. VYueGHo- | JloGaBneHsl HOBble mocobust B | [IpoTtokonmr NelQ ot  27.
METOIUYECKOE U | CIIMCOK JINTEPATypPhl 06.2023r3acenanus
UH(POPMALIMOHHOE YUEHOTO COBETa XUMHKO-
o0ecnieueHue TEXHOJIOTUIECKOTO
JVICTIATUTHHEI ¢bakynbpTeTa




