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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy mucHMIUIMHBL pa3padoTai(a)(u): goueHT, K.H. byxapoB M.C. (Kadenpa HeopraHu4ecKol XUMIM, XMMUYECKUI
uHCTUTYT UM. A.M. Bytnepoa), Mihail. Buharov@kpfu.ru ; gouenr, k.H. (qouenr) 3uaraunoBa A.B. (Kadenpa
HEOPraHW4ecKo XumMuu, XUMUYECKUid HHCTUTYT uM. A.M. ByTtieposa), Anna.Ziyatdinova@kpfu.ru ; npernojgasareiis, K.H.
ConopoB A.H. (Kadenpa Heoprannueckoit xumuu, XuMmuueckuil uHCTUTYT UM. A.M. Bytineposa), ANSolodov@kpfu.ru ;
JIOLIeHT, K.H. XaHHaHOB A.A. (Kadenpa HeopraHnueckoi Xumuu, XuMuU4eckuil UHCTUTYT UuM. A.M. ByTieposa),
AAHannanov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX C INIAHUPYEeMbIMUI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIIME QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIN npuodperaeMonl KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB (hyHIaMEHTAIbHBIX

[pa3[eIoB XMMHU NPU PeLlIeHNH POeCCHOHANBHBIX 3a1a4

TIK-2 CriocoOeH UCIOJIb30BaTh HpI/IO6peT6HHI)Ie HaBbIKU TPOBEACHUA XUMUYECKOI'O IKCIICPUMEHTA,
(OCHOBHBIC CUHTETUYCCKHEC U aHAJIMTUYCCKHUE METOAbI ITOJIYUYEHHUA U UCCITICIOBAHUA XUMHUYCCKUX|
IBEILICCTB 1 peaKL[I/Iﬁ py pelieHN HpO(i)eCCI/IOHaJ'[I)HLIX 3a1a4

[IK-5 CriocoOeH pellaTh CTaHIapTHbIE 3224k P POBE/ICHUH UCCIIEIOBATEILCKOM paboTh B
BHIOpaHHON 00JIACTH XUMUH, B TOM YHCIIE C UCTIOJIb30BaHNE KOMITBIOTEPHBIX TEXHOIOTUH

IIK-6 CriocoOeH aHAIM3MPOBATh HOBYIO HAYYHYIO TPOOJIEMATHKY B BHIOPAaHHOM 00JIaCTH XUMUH,
MPUMEHSTH METO/bI M CPE/ICTBA IUIAHWPOBAHMS, OPraHU3ALMHU U IPOBEIECHHS HayYHbIX
MiCcClle IOBaHUM

OO6yyarommuiicsi, OCBOMBIINNA TUCHUIUIMHY (MOIYJIb):

IoyokeH 3HATh:

- METO/Ibl PELICHUS UCCIIEIOBATENCKUX U MPAKTUYECKHX 33124 B BHIOPAHHOH 00JIaCTH XUMUH;

- OCHOBHBIE METOJIbl CHHTE3a HEOPraHNUECKMX COEIMHEHUI M METAJUIOKOMILJIEKCOB B PACTBOPAX;

- YCIIOBUS MTOTyYeHHsI KPYIHOKPUCTAJUIMYECKUX U MEJIKOKPUCTATUIMYECKUX OCAJKOB, KOJUIOUAHBIX PACTBOPOB HAHOUYACTHILL;

- (I)I/I3I/I'~16CKyIO CYHIHOCTb HBHCHI/Iﬁ, JIe)KallMX B OCHOBE METOJOB UCCJICAOBAHUSA COCTaBa HEOPraHMYECKUX BEIICCTB U
METAJIJIOKOMITJIICKCOB;

- COBPEMEHHBIE METObI, UCIIOJIb3YEMBIE JI UCCIIEAOBAHUSA COCTaBa U CTPYKTYPbl HEOPraHUYECKUX COGHHHCHHﬁ;
- OCHOBHBIC IIPUHIMUIIBI paCY€Ta COCTaBa YU MPOYHOCTHU METAJIJIOKOMITIJIEKCOB B BOAHBIX PACTBOPAX

- IpUHIUITBL paboThl MpudopoB: pH-meTpa, cnekrpodoromerpa, MK-criekTpomeTpa, TOMHUHECIIEHTHOTO CIEKTPOMETPA,
g depeHIaIbHOr0 CKaHupyloliero katopuMerpa u copmernienHoro TI'/ICK ananmuzaTopa.

HoykeH ymeTb:

- IUNTAHUPOBATh, OPraHN30BbIBATb HAYYHbIE UCCIIENOBAHUA, AHAJIM3UPOBATL AJIbTEPHATUBHBIC BAPUAHTHI PEIICHUA
HCCIEN0BATCIbCKUX U MPAKTUYCCKUX 3a1a4 B BbI6paHHOﬁ obyacT XHUMHU;

- BBI6I/IpaTB ONTUMAJIbHBIE YCIIOBUA IS MOJYYEHUA U UCCIIEAOBAHUA KOMIUIEKCA 3aJaHHOI'O COCTaBa;

- OPUECHTHUPOBATHCA B BO3BMOKHOCTAX U OI'PaHUYCHUAX UCIIOJIb3YEMbBIX METOJOB [1JI1 aHAJIMTUICCKUX ueneﬁ n i
HCCII€O0BAHUA peaKLII/Iﬁ KOMHHCKCOO6pa3OBaHI/Iﬂ.

I[OIDKGH BJIaC€Th:

- HaBBIKAaMU IPUMEHEHUA METOA0B 1 CPEACTB INIAaHNPOBAHMWSA, OPraHu3allii U IIPOBEACHUS HAYyYHBIX HCCHCHOB&HHﬁ,
HaBbIKAMH aHAJIM3a METOOOJIOTHYECKHX HpO6H€M, BO3HHUKAIOIUX ITPU PEIIEHNN UCCIIEN0BATEIIbCKUX U MMPAKTUYECCKUX 3aJa4;

- HaBbIKaMHW CUHTE€3a U UCCI€A0BAHUSA KOOPAUHAIIMOHHBIX COGﬂHHeHHﬁ;

- TEOPETUICCKUMU 3HAHUAMU, IMO3BOJIAIINMA YCTAHOBUTD B3AUMOCBSA3b MEKY METOAAMU pACUCTA COCTABA U
KOHHCHTpaHHﬁ B paCTBOpPE U UX ONTUYCCKUMU, IJICKTPOXUMHUYCCKUMU, PATUOCIIEKTPOCKOITNMYECCKUMU XAPAKTEPUCTUKAMU.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

paboTath Ha CrieKTpohOTOMETpax, NMoTeHIoMeTpax, pH-MeTpax, penakcomerpax;
CTaBUTb SKCTICPUMEHT U151 U3yUYEHHUs peaKkIMil KOMILIEKCOOOPA30BaHHS;

SAEKTPOHHBH
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OCYIIECTBJIATH ONTUMAaJILHBIA BI)I60p METOJa NUCCIICAOBAHUA;
MIPOBOAUTD PACYETHI COCTaBa KOMIUIEKCHBIX YaCTUIl U UX KOHCTAHT O6pa30BaHI/Iﬂ TI0 9KCNIEPUMEHTAJIBHBIM JTaHHBIM.

2. MecTo nucuumjauHbl (MoayJs) B ctpykrype OIIOII BO

Hannas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.11.02 Juciurivael (MoAyin)" OCHOBHOHN npogheCCUOHATIbHOI
obpasoBaresibHOI mporpammbl 04.05.01 "PyHnameHTa bHasA ¥ IpUKIagHast XumMus (PyHIaMeHTa bHasT XUMUST: MaTepUalTbl
Oyayiero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 1o BbiOopy Yactu OITOIT BO, (hopmupyemoii yqyacTHUKaMHi 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHATLIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemno/jaBareiem (Mo BHAaM yueOHbIX 3aHATHIT) M HA CAMOCTOSATEJILHYIO
padoTy o0yuaomuxcst

O61m1ast TpyIOEMKOCTh AUCIUIUIMHBI COCTABIISAET 6 3a4eTHHIX (bie) enuHuIl(bl) Ha 216 daca(oB).

KonrtaktHas padora - 168 yaca(oB), B ToM uucie jekuuu - 0 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHBIC
padoThI - 168 yaca(oB), KOHTPOJIb CAMOCTOSATENILHOM padoThl - 0 yaca(oB).

CamocrositenbHast padoTa - 48 yaca(oB).
Koutposns (3auét / x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI TUCIUILUIMHEL: 3a49eT B 7 ceMecTpe.

4. Conep:xaHue JVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€eMHUYE€CKHUX YaCcOB 1 BUI0B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa u TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOH Pa6oThI 10 JUCHHUILINHE (MOYJIIO)

Bujabl 1 yackl KOHTaAKTHOI PadoTHI, Camo-

HX TPYA0EMKOCTH (B Yacax) CTOSI-

N Pazean! qucunmimnb: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakTu-JIadopa-Iagopa-| TeJb-
MOy ISz MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHble| Has
¢opme BanaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. Mertoasl npenapatuBHoi xumun. Ounctka

1. 7 0 0 0 0 4 0 2
HEOPraHWYECKHX BEIEeCTB
Tema 2. CuHTE3 HAHOPa3MEPHBIX HEOPTAHUIECKUX

2. MATCDHATIOB 7 0 0 0 0 6 0 3
Tema 3. 3HaKOMCTBO C YCTPOMCTBOM U IIPaBUIaMU

3 padoThl Ha penakcomerpe Bruker Minispec. 7 0 0 0 0 6 0 3

M3mepeHne BpeMeH s1/IepHON MarHUTHOM
peJaKkcanuu

Tema 4. HccrenoBanue 3aBUCHIMOCTH CKOPOCTH

peakcaluy IPOTOHOB B PACTBOPAX UCCIIELyEMOTrO
4. [mapamMarHUTHOTO MOHA OT MOJISIPHOMN 7 0 0 0 0 12 0 3
KOHIIEHTPAIH TTOCIEIHETO

Tema 5. M3ydyeHue cocraBa M yCTOMUMBOCTU

5 |MOHOA/IEPHOrO KOMILIEKCHOTO COE/IMHEHUs 7 0 0 0 0 12 0 3
" |MeTooM MarHMTHO-pPENaKCAIOHHOTO TUTPOBAHUS
Tema 6. 3HakoMCTBO ¢ ycTpoiictBoM DI1P
cnektpomerpa. Onpenenenre g-pakTopa u
6. |ceKTpoMeTpa. Orpen g-thaxTop 7| o 0 0 0 8 0 2
KOHCTaHTHI CBEPXTOHKOTO B3aUMOJENUCTBHUS IO
cnektpam [P
Tema 7. OnpesaeneHrue MarHUTHOM
7. [BocnpurMurBOCTH 00pa3iioB Metoaom ['yu 7 0 0 0 0 6 0 2
Tema 8. Pacuer MarHuTHOM BOCIPUIMYHBOCTH
8. |mapaMarHUTHBIX COJICH. 7 0 0 0 0 6 0 2
SAEKTPOHHBIH
Crpanuna 4 u3 12. Il YHHBEPCHTET
ARl s D ALMOHHD AHATYY ACTEMA Ky




Iporpamma mucrrumHb "CHenMpak THKYM: CUHTE3 W (DU3UKO-XUMHYECKUE METO Il UCCIIEIOBAHKS KOOPIMHAIMOHHBIX coenuHenuid”; 04.05.01
"dyHpaMeHTaIbHAs U IPUKJIaHAS XUMUS'" .

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 9. 3nakoMcTBO ¢ ycTpoiictBoM pH-meTpa.
9. |lIpurorosieHue OyhepHbIX PacTBOPOB, 7 0 0 0 0 6 0 2
KanmmOpoBKa
Tema 10. OnpeneneHne KOHCTAHTBI TUCCOLMALIUN
10. |cnaboii KMCIOTHI, CIA00r0 OCHOBAHMS 7 0 0 0 0 10 0 2
Tema 11. OnpeneneHne KOHCTaHT YCTONYMBOCTH
11. |MeTaJIIOKOMIUIEKCOB B PaCTBOpax 7 0 0 0 0 12 0 3
12. Tema 12. Pabora Ha ciektpopoTomerpe. CHsiTne 7 0 0 0 0 4 0 2
CIeKTpa MOTJIONICHUS
Tema 13. CHsITHE CIIEKTpa MOTJIOMIEHUS
METaJUIOKOMILIEKCa, BHIOOp paboueli JUIMHbI BOJIHBL.
13. |IIpoBepka MOJUMHEHUS UCCIIELyeMON CUCTEMBI 7 0 0 0 0 8 0 2
3akoHy byrepa-JlamGepra-bepa
Tema 14. Onpenenenue coctaBa KOMILIEKCa 1O
14. |cnekTpohOTOMETPUUECKUM JaHHBIM 7 0 0 0 0 10 0 3
Tema 15. OnpeseneHrie KOHCTAHT PaBHOBECHIT IO
15. |crekTpohOTOMETPUIECKUM JaHHBIM 7 0 0 0 0 10 0 3
16. Tema 16. UK-Dypbe CHIEKTPOCKOMHsL 7 0 0 0 0 10 0 2
HEOPraHWYECKUX COeJUHEHUH
17. Tema 17. I/IUK-CDpre CMIEKTPOCKOMHs KOMIUIEKCHBIX | - 0 0 0 0 10 0 2
COeIMHEHUI
Tema 18. JllomHHeCLIEHTHAs CIEKTPOCKOMUS
JIMTaHJ0B, KOMILIEKCOOOpa3oBaresen 1
18. |KOMIUIEKCHBIX COEAVHEHUI B KUAKOH haze 7 0 0 0 0 10 0 2
Tema 19. JllomuHeCTIEHTHAS CIIEKTPOCKOMHS
JIMTaHJI0B, KOMILIEKCOOOpa3oBatenen u
19. |KOMIUTEKCHBIX COeAUMHEHUH B KOHICHCUPOBAHHOM 7 0 0 0 0 10 0 2
COCTOSIHUH
Tema 20. CoBMeIlleHHBIE TEPMOTPABUMETPHS U
i depeHmanbHas CKaHUPYIOIast KaJIOpUMETPUS
20. (TT/ICK) 7 0 0 0 0 8 0 3
Toro 0 0 0 0 168 0 48

4.2 Coaep:kaHue QUCHUIIMHBI (MOIYJIs1)

Tema 1. MeTo a1 npenapaTuBHoi xuMuad. QUACTKA HEOPraHNYe CKHX BEIeCTB

O3HaKOMITJIEHHE C OCHOBHBIMM CIIOCOOAMH OYHCTKA HEOPraHNYCCKHX BEIIECTB: METOAOM IIEPETOHKU, NIEPEKPUCTAIITIN3ALINH,

cyomManum.

CuHTE3 KOOpAMHAIIMOHHBIX coeIMHeHUI: Tpuc-anetuianeronata xenesa(lll), oneara xeneza(Ill), Tpuc-anermnaneroHara
tepOusi(I1I).

Cunres OKCHUOB U TAJIOI€HUA0B HEKOTOPBIX METAJJIOB.

N3yueHne CBOICTB MOSYyYEHHbIX BEIIECTB.

Tema 2. CuHTe3 HAHOPA3MePHBIX HEOPraHNYeCKHUX MAaTePUAJIOB

CurHTe3 HaHOpa3MEPHBIX MEPOBCKUTHBIX KBAHTOBBIX Touek coctaBa CsPbBr3.

Crpanyua 5 u3 12.
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CHHTE3 HAaHOYACTHIL] OKCHUJIOB KeJjie3a METOAOM MUKPOIMYJIbcuOHHOTO coocaxaeHus: Fe(Il) u Fe(III).

Cunre3 HAHOYaCTHUIl OKCUIOB METAJUIOB METOJOM TEPMHUYECKOI'O PA3JIOKEHNUA METAJUIOOPIraHNIECKHX COC,HPIHCHI/IfI n
O3HAKOMIJIEHUE C IMyTAMHA CTa6I/IHI/I3aHI/II/I TOJIY4Y€EHHBIX HAHOYAaCTHUII.

Tema 3. 3HaKOMCTBO € YyCTPOHCTBOM H NpaBmJjamMun pa6oTel Ha peiakcomerpe Bruker Minispec. U3mepenne
BpeMeH siJIePHOIl MATHATHOI P eJaKcanun

VerpoiictBo penakcomerpa. Kanmnoposka npubopa. Hactpolika onTUMabHBIX TapaMeTpoB IpHOOpa Uil H3MEPEeHHsT BpeMeH
SIIEPHONM MarHUTHOM penakcaiyu. VIMITy IbCHBIE TIOCTIEI0BATEIbHOCTH AJIs1 U3MEPEHUS BPEMEH SIEPHON MarHUTHON
penakcanuu. [TocieioBaTeIbHOCTH UMITYJILCOB MHBepCcUs-BoccTaHOBIeHue U Kappa-Tlapcenna-MetiGyma-I nina.

Tema 4. UcciefoBaHne 3aBUCUMOCTH CKOPOCTH PeJIAKCAHU NPOTOHOB B PaCTBOPAaX HCCJIeyeMOro
NapaMarHuTHOrO HOHA OT MOJISIPHOV KOHIIEHTPAIIHH IO CJI€JHEr0

IpuroroBnenne BogHsIX pactBopoB coserd mean(Il) pasmmuHoil KoHNeHTpalwy. ViceneioBaHne 3aBUCHMOCTH CKOPOCTEN
peJakcanuy IPOTOHOB B TIPUTOTOBJIEHHBIX BOAHBIX PACTBOPAX OT MOJISIPHON KOHILEHTPALMK MTapaMarHUTHOTO HOHA.
IToctpoenue rpagyrpoBoYHOro rpadguka ajs onpesaeieHus konueHrpauuu meau(Il) B Bogaom pactBope merogom SIMP
penakcanuy. OLieHKa MUTHAMaJIBHOH OTNpesensieMoll KoHIeHTpauun. Pacaer paccrosiaus ot nona meau(Il) mo mpotonos
KOOPIWHHUPOBAHHBIX MOJIEKYJI BOJbI IO N3MEPEHHBIM 3HAYEHHSIM BPEMEH CIIMH-CIIMHOBOH U CIIMH-PEIIETOYHOH PesIaKCaIiu.

Tema 5. I/I3y‘leHI/Ie cocraBam yCTOﬁqHBOCTH MOHOAAECPHOIo KOMIVIEKCHOTO CO€ANHEHUA METOAOM
MAarHuTHO-PECJAKCAIlHOHHOIO TUTPOBAaHUSA

TeopeTnyeckue OCHOBBI CCIIEIOBAaHUI peakinil KoMIuiekcooOpasoBanust MeronoM SIMP penakcarmu. Koaddurment
penakcanmoHHo# 3 dextrBHOCTH. [Ipurorornenue BoaHbx pactBopoB cucteM Fe(Ill)-cympdocanuimnoBas Kuciora win
Cu(II)-momoyHas KMCI0Ta ¢ 3aJaHHBIMH KOHIIEHTPALMAMM ITapaMarHUTHOTO MOHA 1 JINraHzaa. Mismepenne BpeMeH snepHon
MarHMTHOM peJlakcaliyl MPOTOHOB B IPUTOTOBJIEHHOM pacTBope B 3aBucuMocTy oT pH. IToctpoeHne noneBoro pacrpenesneHus
00pa3yeMbIX KOMIUIEKCOB M pacyeT MX KOHCTAHT YCTOMUYMBOCTH Ha OCHOBE MOJTyYeHHbBIX SKCIIEPUMEHTAIbHBIX JAHHBIX.

Tema 6. 3nakomcTBO ¢ yerpoiictBoMm JIIP cnekrpomeTrpa. Onpeenenne g-pakropa 1 KOHCTAaHTHI CBEPXTOHKOT0
B3aumojeiicTBus no cnekrpam JIIP

Yerpoiicteo MNP criektpomerpa X-auanazoHa. CIIMHOBHIA TaMIUTBTOHHAH. 3eeMaHOBCKOE B3auMoeicTeue. Mi3oTponHoe
CBEPXTOHKOE B3anMozelicTere. M30TporHoe cynepcBepXToHKoe B3anmozaeiictere. Onpenenenre napamerpa g-gakropa u
KOHCTAHTBI CBEPXTOHKOI'O B3aMMOJEHCTBHSI APAMarHUTHBIX LEHTPOB 13 criiekTpo JIIP. Bimsaue adextoB BTOporo
TOPSIJIKA Ha BUJI CIIEKTPA.

Tema 7. Onpeue.}le}me MArHHTHOI BOCIPUHMMYHBOCTH 06pa3u03 METOaA0M FYI/I

MeTtozpl I3MEpeHNsT MAarHUTHOM BOCIIPUMMYHMBOCTH. Y CTPOCTBO M3MEPUTEIs] MArHUTHON BOCHIpUMMYMBOCTH. KanmOpoBka
HacTpolika nproopa. [IpuroroBieHne o6pa3loB coliell apaMarHUTHBIX MOHOB. VI3MepeHrne MarHUTHOM BOCITPUMMYHBOCTH
coJsiell mapaMarHuTHBIX HOHOB d 1 f anemeHTOB MeTonoM I'yu. Beranciienue ynepHON M MOJISIPHOW MarHUTHOW
BOCHPHMMYMBOCTH.

Tema 8. PacueT MarHNTHOMH BOCNPHHIMYHBOCTH NApaMarHUTHHIX COJIel.

OcHOBHbIE BUIBI MarHeTH3Ma. Pacuer MarHUTHOM BOCIIPUMMYMBOCTH TTapaMarHeTHKa Ha OCHOBE YPAaBHEHHS IJIS1 YMCTO
CIUHOBOrO MarHeTu3Ma. CpaBHEHHE PACCUUTAHHBIX BEJIMUUH C 9KCIEPUMEHTAJIBHBIMY JaHHBIMU. Paciuernienre B HyJ1eBoM
ronie. YpaBHeHue Ban-®neka. Pacuer MarHUTHON BOCIIPHMMYMBOCTH TTApAMATHUTHBIX couieit d- 1 f-'a;meMeHToB.

Tema 9. 3HakoMcTBO ¢ ycTpoiictBoM pH-meTpa. IIpuroroiienne 0y epHbIX pacTBOPOB, KAJINOPOBKa
VYpaeuenne HepHcTa. 3aBICHMOCTD 3JIEKTPOIHOTO TIOTEHIMAA OT COCTaBa PACTBOPA, TEMITEPATYPHI.

Crnioco6s! n3mepenusi pH merogom noreHuuomerpun. CTEKIISIHHBIN 31eKTpo1. Y cTpoiicTBo pH-MeTpa: MHANKATOPHBIN
3NEKTPOJ, JIEKTPO] cpaBHeHHs. KOMOMHMPOBaHHBIN CTEKJISIHHBIA 371eKTpo. [IpaBuiia pa6otsl Ha pH-merpe. Kanioposka
pH-meTpa. MeTtozyka pUroToBieH:sI CTAaHOAPTHBIX Oy(pepHBIX pacTBOPOB. 3aBUCUMOCTh MOKa3aHus pH oT Temneparypsl.
Oumbku pu u3mMepeHnr pH pacTBopos.

Tema 10. OnpeaeieHne KOHCTAHTHI IMCCONUAIUHN €100l KHCJIOTHI, C1a00r0 0CHOBAHHS

Cytb pH-MeTpuyeckoro turpoBanus. MnaukaropHoe turpoBanue. [Ipsimoe 1 oOpatHoe TTpoBaHUe. MeToinKa onpeaeieHust
KOHCTAHT KMCJIOTHOCTH M OCHOBHOCTH CJIA0BIX KHMCJIOT M OCHOBaHMM. Buapl G10peToK. Y CTpOHCTBO aBTOMaTHYECKOro
THTpaTopa. BEIOOp onTHManbHBIX yclnoBUiA TUTpoBaHus. [Tog6op noaxonsmieil KOHIEHTpaLuy TUTpaHaa. MaTteMaTiHyecKast
00paboTKa MOJIyYeHHBIX pe3yJIbTaToB. Posib HOHHOM cpelibl pacTBopa.

Tema 11. OnpegeieHNe KOHCTAHT YCTOWYHBOCTH METAJIOKOMILIEKCOB B PACTBOPax

Crioco0sI poBesieHust pH-MeTpudeckoro turpoBanust. [IpaBuna pab6otsl Ha pH-meTpe .ITonGop onTUManbHbIX YCIOBUIA
TUTPOBAHUSI CUCTEM JIMTaHA-MeTa/ul. MatemaTuyeckas 00padoTKa pe3y/ibTaToB TUTpoBaHusl. CocTaBIeHrue MaTpHULL s
pacyeTa paBHOBECHBIX (popM. PacueT paBHOBECHBIX KOHCTAHT, BBIUMCICHUE KOHCTAHT YCTOIUMBOCTH C Y4€TOM KOHCTAHT
JMCCOLMALIMN JINTaH[A.

Tema 12. Pa6ora Ha cnekTpodoTomerpe. CHATHE CIEKTPA MOTJIOIEHHS

IMpuHun paboTs! ciekTpodoToMeTpa. Bribl KioBeT [y1s cHATHS 00pa3LoB. BeiGop ananasona anuH BosH. [Ipurotosienue
pacTBOpOB MeTOAOM pa3baieHus. CHATHe crieKkTpa noriomenus. O6paboTKa MOMyYeHHBIX JaHHBIX. Pacuer koadduimenTa
3KCTUHKIMK. OTpesiesieHns JUTMHBI BOJIHBI MAaKCUMAJIBHOTO cBeToIoromeHus. CpaBHEHNE MOMyYeHHBIX JaHHBIX C
JIMTEPaTyPHbIMH.

SAEKTPOHHBH
Crpanuna 6 u3 12. Il YHHBEPCHTET
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Tema 13. CHATHE CHIEKTPa NOIJIOMIEHHSI METAIOKOMILIEKCa, BLIOOP padoudeii qiuuHbI BoaHbL. IIpoBepka
Mo TYNHEHHS HCcJieayeMon cucreMsl 3akoHy Byrepa-Jlam6epra-Bepa

BbIBO/I ONTUMANIBHBIX YCJIOBHMI M3yUYEeHHUs] PABHOBECHI peakinil KoMIuiekcooOpa3oBanusi. CHsATHE CIIEKTPa MOTJIOIEHHU T
CHCTEMBI METAJUT-JIMTAH] TIPH 3aJaHHBIX 3HAYCHUSIX KHCIOTHOCTU pacTBOpoB. IIpencraBienne rpaduika 3aBUCUMOCTH
OITHYECKOH IJIOTHOCTH OT JUTMHBI BOJIHBL. OmipeiesieHre MakCUMyMa MOTJIOMIEHHS U KO3(P(PUIIIEHTa SKCTUHKIIHH.

Tema 14. OnipeeieHne cocTaBa KOMILIEKCA MO CHEKTPO(OTOMETPHYIE CKIAM JaHHBIM

Crioco0s!I orpeiesieHrst COCTaBa METAJUIOKOMIUIEKCOB METOJJOM CIIEKTPO(OTOMETPHH. MeTOo N30MOJISIPHBIX CEpHid (METOH,
Koba). Meroa ciapura paBHoBecuil. OrpaHnueHUs MeTO/IOB. Peructpanust CieKTpoB MOTJIOIEHHUs ¥ TIPeICTaBIIeHIe
3aBHCHMOCTH ONTHYECKOH IJIOTHOCTU NP paboyeil JUTMHE BOJIHBI OT KOHLIEHTPALMK Juranjaa. Posb 3Havenus pH.

Tema 15. OnpeaeJieHne KOHCTAHT PAaBHOBECHIT 0 CIeKTPO(OTOMETPHYECKHM JaHHBIM

CnocoObt OIpeaeJeHNA pABHOBECHbIX KOHCTAHT KOMHHCKCOO6pa3OBaHI/IH. CyTI) METOIA CABHUIa paBHOBGCHfI. HpI/II‘OTOBJICHI/IC
cepum OKpAILICHHBIX PACTBOPOB C INOCTOAHHBIM COACPKAHUEM MOHOB METaJlJId U Pa3JIMYHbIM COACPIKAHUECM JIMI'aHa IIPpU
IMOCTOSIHHOW BeJIMYMHE pH Hcnons3oBanue KOHKprHTHOﬁ peakuuu 4jisd pacueTa KOHCTAHT 06pa30BaHI/IH MPOYHBIX
KOMIIJICKCOB. HOCTpOCHI/IC Fpa(l)I/IKOB M3MEHEHUST ONTHYECKOMN IIJIOTHOCTU PaCcTBOPOB KOMIUIEKCOB OT MOJISIPHOIO COOTHOIICHUS
KOHIEHTPpAalKrA JII/IFaH,I[a/ KOHLCHTpanus MeTajuia. Pacuer xoHCTaHTH paBHOBECHA.

CrexTpooToMeTpUIECKOe ONpeeIeHre KOHCTAaHT AUCCOLMALMY OPraHUYeCKUX peareHToB. [IpurotoBieHne pacTBOpPOB
OKpAIlIeHHBIX CJIA0bIX OPraHMYECKUX KHUCIOT: (peHonpTaenH, MeTHIopank. Mi3MepeHre onTiyecKom MIOTHOCTH PacTBOPOB
NP pa3anyHbIX 3HaYeHusix pH pactBopa. [Tocrpoenne rpaduka. Matemarnueckast 00pabOTKa MOJIyYeHHOW KPUBOH, pacyer
KOHCTaHT Juicconmaniy. CorocTapiieHue MoyYeHHbIX KOHCTAHT C JINTePaTyPHBIMU JaHHBIMH.

Tema 16. UK-®ypbe crieKTPOCKONUA HeOPraHuye CKNX €O e THHeHUI

3HAKOMCTBO C YCTPOWCTBOM MH(PaKPACHOTO ClIeKTpoMeTpa. BHIOOp MeToa aHanm3a 1 THIa MPUCTaBKK UCXO/s U3 00BEKTa
aKcriepuMeHnTa. HacTpoiika onTrieckoi cxeMbl 1 KaTMOPOBKa 10 BHYTPEHHHUM CTaHIapTam. Perucrpaiius cekTpos
COEJMHEHUI 1 OIpe/IeNIeHs] COCTaBa C UCTIOIb30BaHNEM BHYTPEHHHX M BHENIHUX 0a3 naHHbIX. [IpoGonoaroroska
HEOPraHMYeCKUX COeMHEHHI. XapaKTepUCTHUECKUE TIOJIOCH OCHOBHBIX KJIACCOB HEOPraHMYECKUX coelMHeHni. OrpaHnyeHust
Nk-Pypbe CIeKTPOCKONMY B 3aBUCUMOCTH OT CII0CO0a PErucTpaliy CUrHaJIOB.

Tema 17. UK-®ypbe ceKTPOCKONUA KOMILJIEKCHBIX COe/INHeHui

CpaBHUTEBHBIN aHAJIN3 KOMIUIEKCHBIX COEAMHEHUI B PaCTBOPE M B KOHJEHCUPOBAHHOM COCTOSIHUM. I10/10CH pemeTyaTsix
KOJICOaHMI HEOPraHMUYECKUX M KOMIUIEKCHBIX COEIMHEHNI B KOH/IEHCUPOBAHHOM COCTOSIHUM. XapaKTePUCTUUECKUE 00IacTH
aHa/IM3a KOMIUIEKCHBIX coeanHenuid. bmmknuii MK nuana3oH n oO6epToHbl KOIeOaHUi XUMMUYECKUX CBSI3EH B KOMIUIEKCHBIX
coeimHeHUAX. PacimgpoBka nH(ppaKpacHBIX CIEKTPOB HEOPTHUUECKUX U KOMITIEKCHBIX COSJUHEHUI.

Tema 18. JlloMuHeclieHTHAsI CHEKTP O CKOINS JIUTaH/I0B, KOMILIEKCO0Opa3oBareJieil 1 KOMILIEKCHBIX COe€JHHEeHUT
B KHAKOM (haze

3HAKOMCTBO C YCTPONCTBOM JIIOMHHECIIEHTHOTO ClieKTpoMeTpa. Bridop MeTosa aHanu3a. HacTpoiika onTHYecKon cXxeMsl,
napaMeTpoB BO30YKAEHUs M SMUCCUM MCXO/S U3 TIPUPO/IbI 00beKTa. JIIOMUHECIIEHTHOE KAPTUPOBaHUE KaK OCHOBA
JIIOMHHECIIEHTHOTO aHayn3a. Perucrpanus crieKTpoB CoOeJMHEHUI 1 OTpeie/ieHue BpeMEHH JTIOMUHECIIEHIIMN U KBAHTOBOT'O
BbIXO/1a JlIoMHHectieHmK. OrpeiesieHne cocTaBa KOMIUIEKCHOTO COeIMHEHHMsI 10 CIIEKTPaM JIIOMHHECIIEHIIUH.

Tema 19. JlioMuHecClieHTHAsI CHEKTP 0 CKOIMS JIUTAH/I0B, KOMILIEKCO0Opa3oBareJieil 1 KOMILIEKCHBIX COe€JHHEeHU
B KOH/ICHCHPOBAaHHOM COCTOSTHUAH

INepectpoiika ONTHYECKOI CXeMbl JIIOMUHECLIEHTHOTO CIIEKTPOMETpa /151 paboThI C TBEpABIMU 0Opa3uiamu. [IpodonoaroroBka
00pa3LoB B KOHOEHCUPOBAHHOM COCTOSIHUM. VI3MepeHue CrieKTpa JIOMUHECLIEHLIMN 00pa3lia B KOHIEHCHPOBAHHOM COCTOSTHUM.
CpaBHEHHUE CIIEKTPOB JIOMUHECLIEHLINN KOMIUIEKCHOTO COeUHEHHUs B TBEPAOM U JKUAKOM cOCTOSAHUMU. OLeHKa BIUSHUA
PacTBOPUTEIS HA KBAaHTOBBII BBIXO[] TIOMUHECLICHIIMY ¥ BpeMsl )KM3HHU B BO30Y)KICHHOM COCTOSIHUU.

Tema 20. CopmemeHHbIe TepMorpasumeTpusi u qudpcepenuansuas ckanupyomast kagsopumerpus (TI/JICK)

OCHOBBI TepMOTpaBUMETPHUH, AU PepeHINATBHON CKAaHUPYIOIIEH KaTOPUMETPHH. Y CTPOUCTBO quidhepeHIIaIbHOTO
ckanupyioiero kanopumerpa u copmerenHoro TI'/[JCK ananuzaropa. OcobeHHOCTH BecoB Juisi TepmorpaBumerpuu, JCK
ceHcopa. CrannapTHbie 00pa3iibl 1isl KanopoBku npudopa. Ycinosus Tunnyneix TT/JCK skcnepumenTos. [TporpaMmHoe
obecrieyeHre AJ1s1 yIpPaBIeHUs peXXUMaMy U3MepeHuii 1 00paOOTKH SKCIIepUMEHTAIbHBIX AaHHbIX. [Tonydyenue nHpopmarn
00 oobekTe o ganueiM JJCK u copmemennoro TI'/IICK.

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHON PadoThl 00yJaOMMXCs 10
JUCHANINHE (MO/IYyJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BEIIOIHAESTCS MO 33AaHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTes, Ho 6e3
€ro HeloCpPeACTBEHHOro yyactust. CamocTosiTesbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYIO pa0oTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCsl BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3ziesioB) JUCHUILIMHBI, TaK U TPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHOMN paboThl. Bo BpeMst caMmocTosITeIbHON paboThl 00yJaloIyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM s, Hal[paBJIeHHble Ha 3aKpeTieHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
rOTOBATCS K TEKYLIEMY ¥ IIPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTLIMHE.

Crpannua 7 u3 12.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

CuHTEe3bl HEOPraHMUECKUX COSAMHEHUI: O0IIUe MTPUHIIMIIBI, TEXHUKA OE30IMaCHOCTH, METOIMUECKIE YKa3aHus. Y4ued.-MeTO/I.
niocooue - https://shelly. kpfu.ru/e-ksu/docs/F342434915/Neorganicheskie_sintezy__Devyatov_i_dr_2021.pdf

Jle6yxoB B. 1., Okapa A. U., TTaBmoyenkosa JI. I1. ®u3uko-xuMuuecKre METO/Ibl UCCIIeJOBAHUS -
https://e lanbook.com/book/4543#book_name

Maruuthsle MeToabl B xumun (MI'Y) - http://www.chem.msu.ru/rus/teaching/kazin/kazin.pdf

®enoroB M.A. fInepHblii MATHUTHBIA PE30HAHC B HEOPrAHUMYECKOW M KOOPAWHAIIMOHHOM XUMUHU. PacTBOPHI 1 JXMAKOCTH -
http://e lanbook.com/books/element.php?pll_cid=25&pl1_id=2151

OU3MKO-XUMHUUECKUE U (pu3ndecKrie MeTobl aHaiu3a - https://studfiles.net/preview/5246066/page:2/
Puszuko-xumudeckre Metonpl uccaegoBanus (MI'Y) - http://www.chem.msu.ru/rus/teaching/goodilin/meth.pdf

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJIIO0)

q)OH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHHfI, yMeHI/Iﬁ 1 HaBBIKOB. q)OH)] OLICHOYHBIX CPEACTB BKIIOYACT OLCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe o11IeHOYHBIX CPEeNICTB COAEPKUTCS ceayommas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTY KOMITETEHITHA;

- MeXaHu3M (hOPMHUPOBAHHUS OIIEHKH 110 TUCIUILTAHE (MOIYJIIO);

- OMHCaHMUe MOopsiAKa MIPUMEHEHHS 1 IIPOLIEAYPHI OLIEHIMBAHUS IS KAKIOTO OLIEHOYHOTO CPEACTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPEe/ICTBA;

- cofiepXkKaHUe OLIEHOUHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISUCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3IMIHBIX THIIOB.

(DOH)I OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x nporpaMmme qUCHUITIAHBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPATYPHL, HEOOXOAUMON JJIsI OCBOEHHUSI U CHUILIUHBI (MO LyJIsl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) IPEeIoaracT u3y4eHrue OCHOBHOM U JOMOTHUTEIBHON y4eOHOI tnTepaTypsl. Jluteparypa
MOKET OBITh JOCTYITHA 0OYYalOIIMMCS B OHOM M3 ABYX BapUAaHTOB (JTMOO B 00OMX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOOGHaﬂaTCHﬂMI/I;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. OGyyarompecst HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe IO YNTATEIbCKIM OMJIeTaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHus HaydHo# OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U MapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTPOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTEYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JMTepaTyphl M He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIerocsi U3 Yrcia Jinil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeueHb OCHOBHOI M IOTIOJHUTENIBHON Y4eOHON IUTEPATyphl, HEOOXOAUMOM U1 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxenuu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIaJaTe MK SJIEKTPOHHbBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Onbmrorekn KOY.

3AE
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

CuHTE3bI HEOPraHNYECKUX COSMHEHHIA: OOIIHe PUHIIMIIB, TEXHUKA O€30IaCHOCTH, METOJUYECKHe YKa3zaHus. Y 4eb.-MeTo.
riocobue - https://repository.kpfu.ru/?p_id=253265

Awmmupos P.P. TTocobue st mpoBeeHus crielnpakTikyma: GU3nko-XuMUIecKre METO/IbI MCCIIE/I0OBAaHNST KOOPANHAIIMOHHBIX
COEeMHEHUIA B pacTBopax (criekTpodoroMeTpusi): YueOGHO-MeToaqudeckoe nocoodue - https://kpfu.ru/publication?p_id=242434

Enunoe okHO 1ocTymna K oOpa3oBaTesibHbIM pecypcam - http://window.edu.ru/

Meroanueckue yka3aHus K JaOOpaTOpHbIM paboTaM MO MarHeTOXMMMUU 151 CTYICHTOB XUMHUecKoro ¢akynbrera PT'Y -
http://physchem.chimfak.sfedu.ru/Source/special/magnetochem_3.html

Onucanue 3a/1a4 IpakTUKyMa XUMHUYECKHE METObl CHHTE3a HEOPTAaHUYECKUX BEIECTB U MaTEPUAJIOB -
http://www.chem.msu.su/rus/teaching/kaul/all.pdf

[IpakTrKy™M 1o HeopraHmyeckoi xumui - http://internat.msu.ru/?page_id=2889

IIpakTHkyM IO CHHTe3aM HaHOMaTepHasoB - https://education.mrsec.wisc.edu/video-lab-manual/

®.X. Kaparaesa, B.B. Knouko. Cnekrpockonusi SIMP B oprannyeckoii xumuu. Yactb 1. O6mast teopust AMP. Xumuueckue
cneuru 1H u 13C. Kazans: UzgarensctBo Kazanckoro yauBepcurera, 2013. ? 132 c. - http://kpfu.ru/publication?p_id=44583

9. MeToaunuyecKne YKa3aHUA A 00YUAIOMMXCSA 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéot

MeTO)_II/l‘IECKI/le PEeKOMeHaanuun

J1a00paTOpHbIE
paboThI

JIa6. 3aHATHSA NpeJHA3HAYEHBI IS YIITyOJIeHHOTO U3y4YeHHUs] TEOPETHYECKUX BOIPOCOB JUCLIUIUIMHBI ¥ OBJIAJICHHS
COBPEMEHHBIMHU SKCIIEPUMEHTAILHBIMI METOJAMH HAYKH, YMEHHEM pellaTh IPaKTHYECKUe 3a/1autl ITyTeM
MOCTAHOBKH OMBITA. KCIIEPHUMEHT IPEATIoaraeT yCBOSHHE HOBOTO 3HAaHUsI Yepe3 3Tall MATepHAIbHOTO JISHCTBHS.
JIa6. 3aHATHS NPOBOAATCSA B CIIELMATbHO 000PYIOBaHHbBIX J1A00OPATOPHUSX, OHH IIPOBOJATCS B MOArPYIIIaX,
MpernojaBaTeseM, BeAYyIM CEeMUHAPCKUE 1 TabopaTopHble 3aHATUSA. IIpoBeseHrne XMMIYEeCKOro SKCIepIMeHTa
CBSI3aHO C MOBBILICHHOH OIaCHOCTH, MO3TOMY paboTaTh B Ja0OPATOPUM MOKHO TOJIBKO ITOCIIE OCHOBATEIbHOM
MIpeJBapUTeNIbHOM OAroTOBKY. I1pH MOArOTOBKY K 1a00OPaTOPHBIM paboTaM CTyIeH UCIIOb3yeT
PEKOMEH/I0BaHHbBIE TIpero/iaBaTesieM YIYeOHUKH U yueOHble TOCOOHS, PyKOBOJICTBA 1O BBHIMOJIHEHHUIO J1ad. pador,
M3y4aeT Mpu HEOOXOAMMOCTH MHCTPYKIIMH IO KCHOJIb30BaHuIo pubopoB. Ha 1ab. 3aHsATH CTyIeHT 00s13aH
MIPUXOJUTh TEOPETHUYECKH TOArOTOBIeHHBIM. CTyIEHT JOJIKEH 3HATh MPaBHiIa TEXHUKH Oe30MaCHOCTH,
YCBOGHHbII TEOPETUYECKUI MaTepHall, OTHOCSIIMICS K JaHHOM Jia0. paboTe; U3y4UTh COAEPKAHUE U MOPSIOK
BBIITOJIHEHMS J1a0. paOOTHI; 3HATH IPUHLIMIIBI ISHCTBHS 1 TIPaBHJIa pabOTHI C U3MEPUTEIbHBIMH IPUOOpaMU;
MIOATOTOBUTB OTBETHI Ha IPUBEAEHHbIE B METOJUYECKOM PYKOBOACTBE KOHTPOJIbHbIE BOIPOCH!; BHIOJTHHUTD
HEOOXOIMMbIN 00BEM MPEABAPUTEIbHBIX PACUETOB U IPUTOTOBUTH TAOIHULIBI 17151 BHECEHHU S SKCTIEPUMEHTAIBHBIX
3HAYCHWH; YETKO 3HATD M MPEACTABIIATh, KaKasi XMMHYECcKas I0cy/la M KaKhe peakTUBbI HeOOXOIMMBI 1S
BBIITOJTHEHHSI KQKJOTO OINBITA; YMETh 3alMCHIBATD YPABHEHHsI BCEX BCTPEYAIOLINXCS B J1a0. paboTe XUMHUUECKHX
peaxuus.

€aMoCTOsI-
TeJbHas paboTa

CamocrosiTenbHas padoTa MPOBOAUTCS C LIENbI0 YIITyOIeH!s 3HAHUH 110 JUCIUILIMHE U ITPe/lyCMaTpUBAET:

- YTEHHUE CTyJEHTaMU PEKOMEHI0BAHHOM JIMTEPATYPhl ¥ YCBOEHNE TEOPETUYECKOTO MaTepualla JUCLUILIVHBI,

- MMOATOTOBKY K MPaKTHYECKUM 3aHATHUSIM, Ja00paTOpHBIM padoTam;

- paboty ¢ IHTepHeT-MCTOUHUKAMU;

- IOATOTOBKY K cJlaue MPaKTHYECKUX padoT, BHIIOJIHEHHUIO TECTOBBIX 33/IaHUH U c/1aue SK3aMeHa.
[InannpoBaHUe BpeMeH! Ha CAaMOCTOSITEILHYIO padoTy, HEOOXOMMOT0 Ha N3yYeHHe HACTOSIIIEH AMCIUIIINHEL,
CTyJEHTaM JIy4llle BCEro OCYLIECTBIIATh Ha BECh CEMECTP, IIpeAycMaTpUBasi IPU ITOM PeryJisipHOe MOBTOPEHUE
TIpOiiIeHHOTO MaTepuaia. Mareprai, 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIMSX, HEOOXOIMUMO PEryJIsipHO JOTIOJHSTh
CBEIECHUSIMH U3 JINTEPATYPHBIX NCTOYHUKOB, TPEACTAaBICHHBIX B paboueli mporpamMme JUCHMIUTHEL [1o Kax o
U3 TE€M U151 CAMOCTOSITEJIbHOTO M3YYeHNsI, TPUBEJEHHBIX B pabovell mporpaMMe AMCLUITUIMHEI CJIeAyeT CHavaia
MIPOYMTATh PEKOMEH/IOBAHHYIO JINTEPATYpy U MPU HEOOXOJUMOCTH COCTABUTh KPATKMI KOHCTIEKT OCHOBHBIX
TIOJIO’KEHHH, TEPMUHOB, CBEJEHHH, TPEOYIOIINX 3aIOMUHAHUS U SIBJISTIOLIMXCST OCHOBOIIOJIATAIOIIMMY B 3TOW TeMe
U 17151 OCBOGHHU S MOCJIEAYIOIMX pa3/iesioB Kypca.

3a4€T

VYcrnemHas noaroToBKa K 3a4éTy BO3MOXKHA JIMIIb B CTy4Yae CUCTEMATUYECKOH CAMOCTOSITENIbHON paboThl B X0/1e
Bcero cemectpa. HermocpeacTBeHHO nepest 3a4€ToM HE0OXOIMMO MPOYKUTATH BCE KOHCIIEKTHI JIEKIUHN, OCBEKUTDH B
MaMsITU JJAOOPATOPHBIE OIBITHI U PEllIeHHs] TUIOBBIX 3a1a4. [Ipy pelieHny 3a1aHuil B Ouiiete Ha 3a4€Te Jist
PALIMOHAILHOTO UCTIONb30BaAHKS OTBEIEHHOTO BPEMEHH JIydille BHaYasle OTBETUTh HA BOIIPOCHI, KOTOPHIE
BBI3BIBAIOT MEHBIIIE BCETO 3aTPyJHEHUH, PEIINTh PACUETHBIC 3aJa4H, a TI0CIIE BEPHYTHCS K 3aJaHUSIM
TOBBIIIIEHHON CJIOXKHOCTH.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH 0CYIIECTBJIEHHN 00Pa30BaTeJbLHOTO0 NMpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYas MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMaMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeaniHAs ayAUTOPHUS.
Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYNBAIOIINX BO3MOXHOCTh OCBOCHHS HABBIKOB M YMEHHH, (POPMHUPYEMBIX
JVCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYAJIbHBIX JJAOOPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOAOJIKUTEIbHOCTU BBICTYIUICHUA 06yqa10mer005{ py 3alIUTE KprOBOﬁ pa60T1>1 - He GoJee yeM Ha 15 MMHYT.

Iporpamma cocraiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PT'OC BO u yueOHbIM 1u1anoM 1o criermansioctu: 04.05.01
"dyHgaMeHTaNbHAs U MPUKJIagHas XUMUs'" | crienanu3anuy "®yHaaMeHTaIbHask XMMHS: MaTepualibl Oyaymero”.
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Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO
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SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. AxmeroB, H. C. O6mas u Heopranmdeckas xumus / H. C. Axmeros. - 13-e u3n., crep. - Cankr-IlerepOypr : Jlanb, 2023. -
744 c. - ISBN 978-5-507-45394-8. - Tekcr : anektpoHHBIiA // JIaHb : 971eKTpOoHHO-0nOMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/267359 (nata obpamenus: 05.02.2024). - Pexxum ocTymna: Uist aBTOpU3. TOJIb30BaTEIIEH.

2. Ilatpymesa, T. H. Cencopuka. CoBpeMeHHbIE TEXHOJIOTHMY MUKPO- ¥ HAHOJIEKTPOHUKH : yuel. nmocodue / T.H. [Tarpyesa.
- M. : UH®PA-M; KpacHosipck : Cub. denep. yH-T, 2019. -260 c. - (Bbiciiee oopa3oBanue: bakanaBpuar). -
www.dx.doi.org/10.12737/641. - ISBN 978-5-16-006376-8. - Texcr : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1012426 (nara odpamenus: 05.02.2024). - PexuM ocTyna: o MoArvcKe.

3. Kaparaesa @.X., Kioukos B.B. Cnekrpockomust IMP B oprannyeckoit Xumuu: yue6Hoe 1ocodue Aj1si CTyJeHTOB 1
ACIMPAHTOB XMMHUYECKOTO M OUOJIOrnyeckoro ¢akynpreToB. - Yacts L. - Kazanb: Kazanckuit yausepeurert, 2013. - 130 c. Teker
: anekTpoHHbId. - URL: http://kpfu.ru/publication?p_id=68614 (nata oOpamenus: 05.02.2024). - Pesxxum H0CTyIa: OTKPBITHIA.

4. BemoctuH, A. A. ToreHimomerpust: (pU3MKO-XUMUUYECKUE OCHOBHI M IPUMEHEHHsI : yueOHoe rocodue / A. A. bemoctuH. -
Caukr-IlerepOypr : Jlanb, 2022. - 336 c. - ISBN 978-5-8114-1838-1. - Tekcr : anektponHsiii // Jlanb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/211916 (aarta obpamienus: 05.02.2024). - Pexum
JOCTyIa: Jjisl aBTOPU3. MOJIb30BATENIEH.

JonosHuTENLHAS JUTEpPATypa:
1.Kucenes 10.M., lo6psiarHa H.A. Xyumusi KOOpMHAIIMOHHBIX coeHeHuit. - MockBa: Akanemusi, 2007. - 344 c.

2. Heopranuueckast XUMusi: B 3 T.: yueOHHUK JUIsl CTYIEHTOB By30B, 0Oy4Jaroruxcs o Hanpasiaenuio 510500 Xumust' u
cneumanbHocty 011000 "Xumu / [A. A. Jposnos, 10. 1. Tpetbsikos]; noa. pen. 0. II. Tperbsikoa. - MockBa: Akanemusl,
2004- T.1: du3uKO-XUMHUYECKHAE OCHOBBI Heopranudeckon xumuu. 2004. - 233 c.

3. KoMIuieKkchl MeTaJUIOB @ Y4eOHOe TocoOue [Ist JISKIIMOHHOTO Kypca 'XUMUsT KOMIUIEKCHBIX coequHeHui'. KaszaHs :
[Kazanckuit ynusepcuret], 2014. - 97 c.

4. Kaparaesa, ®..X. Cnexrpockorms IMP 'H u '*C B oprammueckoit xuvum / ®. X. Kapataesa, B. B. Kioukos ; Kazan. roc.
yH-T, XuM. uH-T uM A.M. BytiiepoBa, Hayu.-o6pa3osar. nentp Ka3an. roc. yu-ta 'Marepuaist u TexHosnoruu XXI Beka'. -
Kazans: Kazanckwii rocygapcteeHnsiii yausepeureT, 2007. - 154 c.

5. ®enoroB, M. A. SnepHblil MArHUTHBIN PE30HAHC B HEOPTaHNYECKOW M KOOPJUHAIIMOHHOW XUMHWU. PacTBOPHI U KUIKOCTH :
MoHorpadust / M. A. @enoros. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT : 31eKTPOHHbIH
// Jlanb : amekTpoHHO-OMOIMOTeYHast crcteMa. - URL: https://e.lanbook.com/book/2151 (mata obpamenus: 05.02.2024). -
PexuM moctyna: 1151 aBTOpU3. MOJIb30BaTeNeH.
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nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMHS
Cremmamsanys:_ PynnaMeHTanpHas XUMUAA: MAaTEPUATIB] OYVIYIIELO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaBarenb XuMuu
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OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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