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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodeccop) CanbHukos HO.W.
Kadbenpa HeopraHmnyeckom xumum Xvmnyeckuinm nHctutyT um. A.M. byTtneposa ,
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1. Uenn ocBOEHNS AUCLUMINHBI

OCBOEHME METOL0B MAaTEMATMYECKOr0 OMMCAHNS CIOXHbIX PABHOBECHbIX CUCTEM.
OCBOEHME METOLO0B ONTMMMU3AUMK CTPYKTYPbl KOMMIEKCOB.

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucuunnnHa BkntodeHa B pasgen " C2.6.5 Matematnyeckuin n
€CTEeCTBEHHOHAYYHbI" OCHOBHOI 0bpasoBartenbHo nporpamMmbl 020201.65 dyHoameHTanbHas u
NpUKNagHas xmMmsa 1 oTHocuTCcs K 6a3oBoit (obwenpodgreccnoHanbHoi) Yactu. OcBanBaeTcs Ha 3

Kypce, 6 cemecTp.

JaHHas nporpamMma cBsidaHa C NpeLLwecTBYIOWNMI Kypcamm or3nMHeCcKoi XUMnM, KBaHTOBO XUMUN,
CTPOEHUS BELLeCTBa, NHpopMaTukn. Obyyatowmines LONXEH 3HaTb OCHOBbI XMMUYECKOM
TEPMOAMHAMMKU, KBAHTOBOW XUMUM 1 CTPOeHMs BelwecTea. Obyyatowmincst Takxke AOMKEH UMETb
HaBbIKM NpakTMyeckon pabotbl ¢ OBM, xenatenbHo 3HaHue naketa Matcad. OcBoeHve faHHOro
Kypca HeobxoamMMo A1 BbINOMHEHUS KYPCOBbIX M AUMNIOMHbIX PpaboT, Ansi MPOX0XAEeHWS NpakTukyMa
MO MarHeTOXUMUK.

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEeHUNN:

Pacwmndpposka
npuobpeTaeMon KOMNeTeHL MU

cnocobeH Mcnonb3oBathb B NPOGECCUOHANBHOW AeATENbHOCTU
OK-11 6a30Bble 3HaHWSA B 06nacTu NHJOOPMATNKI 1 COBPEMEHHbIX

NHJPOPMALIMOHHBIX TEXHONOMMIA, UMEET HaBblK NCMNOMb30BaHNSA
MPOrpamMMHbIX CPeACTB 1 paboTbl B KOMNbIOTEPHBIX CETSX,
ymeeT co3aaBatb 6a3bl cneumanbHbiX AaHHbIX U MCMONb30BaThb
pecypcbl cetn VIHTepHeT;

OK-8 ymeeT paboTaTtb C KOMMNbIOTEPOM Ha YPOBHE MOMb30BaTENS U

cnocobeH NPUMEHATb HaBbIK PaboTbl C KOMMbIOTEPAMM Kak B
coumnanbHon cagoepe, Tak 1 B 06nacT No3HaBaTenbHOM 1
npogpeccnoHanbHOM OeATeNbHOCTH;

BnafeeT COBPEMEHHbIMM KOMMbIOTEPHBIMM TEXHONOTUSIMU,
MK-10 NpUMEHsieEMbIMU NpK 06paboTke pPe3ynbTaToB Hay4HbIX
3KCnepuMeHTOB 1 cbope, 06paboTke, XpaHeHN 1 Nnepeaayn

Lncpp komneteHLUN

(0BLwekynbTypHbIE
KOMMeTeHuunn)

(0blWeKynbTypHbIE
KOMreTeHuun)

npo NOHanbHbI

(KOFI?M'I%DTeeCI-CI:LI,V?VI)a © NHJpopMaunn Npu NPOBEOEHNUN CAMOCTOATENbHbBIX HAY4YHbIX
nccnenoBaHuin, ceo604HO BNageeT UMM Npu NpoBeaeHNM
CaMOCTOSATENbHbIX HAy4YHbIX UCCNEeO0BaHUN;

MK-12 yMEEeT NPUMEHSITb OCHOBHbIE 3aKOHbl XMW Npn 06CyXOEeHUN

(npodheccunoHanbHbIe NONYy4YEHHbIX Pe3ynbTaToB, B TOM YUCNE C NPUBIIEYEHNEM

KOMMneTeHuunm) NHGOPMAaUMNOHHbIX 6a3 OaHHbIX;

MK-4 NCMOoNb3yeT OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX

NCLMNAVH B M NOHANbHOWN [EeATENbHOCTN, MPUMEHSET
(MpOCPEcCHOHaNbHbIS ﬂe‘?;l,ﬂ,bl MaTeMé):quggEofo :Hanasaﬂﬁ Mc?nenlgl)COB’aHBﬂ S
KOMMeTeHuunn) P ’

TEeOPETUHECKOro 1N aKCrnepmMeHTalibHOro nccneanoBaHuA;
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B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

obLwme 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX Peakuuii B pacTBopax 1 TBEpAoW ¢hase, OCHOBI
XUMUYECKO TEPMOANHAMMKN OCHOBHbIE TWMbl KOOPANHALMOHHBIX NONM3APOB METANNOB, OCHOBHbIE
TUNbI NONVUAAEPHBIX KOMMIEKCOB.

2. OONIXEH yMeTb:

npencTaBnsiTb HAOOP PaBHOBECUIA B BMUIE CTEXMOMETPUYECKOW MaTpuLbl, NPOBOAUTL pacyeT
PaBHOBECHOro COoCcTaBa C Mcrnob3oBaHneM naketa Matcad, paccuntoiBatb reoMmeTpuyeckmne
napameTpbl KOOPANHALMOHHbIX NMONVM3AP0B

3. 0ONXEeH BnageTb:

TeopeTn4eCkKMMn 3HaHNAMN O XMUMNYECKOM 3KCNEPUMEHTE N BOSMOXHOCTAX CTATUCTUHECKUX
I'Ipe,EI,CTaBJ'IeHVIVI npn Ka4eCTBEHHOM U KOMMHYECTBEHHOM ONMMCAHUK CNTOXHbIX paBHOBECHbIX CUCTEM

TeopeTnveckmne 3HaHnsa 0 XMMNM4YECKOM 3KCNepmnMeHTe N BOBMOXHOCTU CTATUCTUYECKUX
I'Ipe,EI,CTaBJ'IeHI/IVI npn Ka4eCTBEHHOM N KONTMYECTBEHHOM OMMUCAHUN CNTOXHbIX PABHOBECHbLIX NCTEM

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4€eT B 6 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl n yachbl

ayouTopHomn pabortbl
Paspen yautop p ’

Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')':lr;gv;‘“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckumelllaboparopHble
u 3aHATUA paborbl

Tema 1. He3zasucumbie

KOMMOHEHTbI M MaTpuLbl
1. |cTexnomeTpun B 6 1 2 0 0
XUMNYECKMX peakumsix.

Tema 2. ®opmbl yyeTa
o [MaTepuanbHoro

" |banaHca v ycnoswia
paBHOBECKS.

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 3. NocTaHoBKa

06paTHbIX XUMUYECKIMX
3apady. MogenbHbI

s. 00beKkT u ero 6 3 2 0 0

Hen3BeCcTHble

COCTOSIHUS.

Tema 4.
OKcnepMeHTanbHoe
4. |none HabnOeHWiA. 6 4 2 0 0
TeopeTtuyeckoe none
N3MepeHnin

Tema 5. Mogenu
9KCNEePUMEHTaNbHOro
mMaTepmana. 3akoHbl
pacnpeneneHus
. BEpPOATHOCTEN 6 5 2 0 0
HaxoXaeHms
9KCNEePUMEHTaNbHOMo U
TEOPETUYECKMX NONEN.

Tema 6. lNpsamble n
obpaTHble 3a4a4n
XVIMMYECKOro

6. |[paBHOBeCKS. 6 6 2 0 0
MaTtematnyeckas
TpakToBka. Puamnyeckas
TpakToBKa

Tema 7.

KonunyectBeHHble
obpaTHble 3agayun.

7. Tvnoeble mogenu 6 / 2 0 0

3KCMEepPUMEHTaNIbHOrO

matepuana

Tema 8. dyHKUMN
obpas3oBaHns B
LBYX6a3MCHbIX 1
8. |[MHOroba3ncHbIX 6 8 2 0 0
cMcTeMax No AaHHbIM
PU3UKO-XUMNYECKUX
N3MepeHni.

Tema 9. HekoTtopble
TUNOBbIE OLLEHOYHbIE
npouenypbl. MeTton
9. [MakcumasnbHoro 6 9 2 0 0
npasnononobus.
®yHKUUN [OCTATOYHOrO
npuema.

Tema 10. OnucaHwne
MOHOS 0EPHbIX
10.|koMnnekcoB ¢ 6 10 2 0 0
KOOPAVHALNOHHBbIMU
ymcnamm 5-12

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Ctpanuua 5 13 16. EiE YHH
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

11.

Tema 11. MeTon
MOneKynsapHom
mexaHukn. Monenb
Jawesckoro-lNnamosaTto,

11

12.

Tema 12. TOpCKOHHbIE
noteHumansl.
PaBHoBecune
KOHdpopmepoB

12

13.

Tema 13. MeTon
napamarHMTHoro
OByny4YenpenomMneHms

13

14.

Tema 14. KoHcTaHTa
KottoHa-MyToHa 1
KOHCTaHTa
napamarHuTHOro
OBYynydyenpenomneHus

14

15.

Tema 15.
MogennposaHue
KOHCTaHTbI
napamarH1MTHOro
IBYyNy4enpenomMneHns ¢
nomolLLbio MeToaa
MOneKynsapHom
MEXaHUKWN.

15

16.

Tema 16. CTpykTypa
MOHOTapTPaToB
NnaHTaHOMOoB.
MognenuposaHue
nUraHgHoro ckeneta

16

17.

Tema 17. Yyer
rMOpPaTHOro OKPYXEHNS,
BblbOp Hanbonee
3HAYMMbIX CTAPTOBbIX

CTPYKTYp

17

18.

Tema 18. OCHOBHble
cocTaBnsawowmne
nooxona K
MOLOENMPOBAHNIO
CTPYKTYpbl KOMMiekca

18

Tema . Torosas
doopma KOHTpons

3a4ert

NTtoro

36

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. He3aBUCMMble KOMMOHEHTbI U MaTPULLbl CTEXMOMETPUU B XUMUYECKUX peaKLUsaX.
NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

PernctpaumoHHbIn Homep
CtpaHwnua 6 n3 16.
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STanbl pasBUTUS pPeLleHns NPsAMbIX 1 06paTHbIX 3a4a4 NPy KONNYECTBEHHO-Ka4eCTBEHHOM
onMcaHnn XMMUYECKMX UCCNenoBaHnin He3aBncMble KOMMOHEHTbI M MATPULbl CTEXMOMETPUM B
XUMUYeCKNX peakuusix. Metoapl ux onpeaeneHust. MeToabl MMHUMU3ALUMKN AeTePMUHAHTA MaTpuLbl
BblOpaHHbIX 6a3MCHbBIX YacTULL.

Tema 2. dopMbl yueTa matepmanbHOro 6anaHca u ycnoBum paBHOBECHUS.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

He3aBrcrMble KOMMOHEHTbI M MATPULbl CTEXMOMETPUM B XUMUYECKMX peakumsx. PopMbl yyeTa
MatepuanbHoro 6anaHca v ycnoBumii paBHOBECKS

Tema 3. NMocTaHoBKa o6paTHbIX XUMMYeckux 3apad. MonenbHbi 06HEKT U ero HeM3BECTHbIE
COCTOSIHUS.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MoZLenbHbIi 06BEKT U €ro HEN3BECTHbIE COCTOSHUSA. MoaenbHbI 00 bEKT ? COBOKYMHOCTb
NCTOYHNKOB nonei B obnactn HabntooeHnin, xapakTepmnsyemyro MHOXECTBOM BO3MOXHbIX COCTOSIHWIA
NS KOTOPbIX HA OCHOBAHWM N3BECTHbIX 3aKOHOB NPUPOAbI, MOTYT ObiTb NPeACcKa3aHbl OXNOAEMbIE
3HayeHus nonei. Tpu TUNOBblE PAa3HOBMOHOCTN HEM3BECTHbLIX COCTOSIHMIA MOOENbHOro obbeTa: a)
KauyectBeHHble cocTosiHus 6) KonnyecTBeHHble cocTosiHMSA B) KauecTBEHHO KONMYECTBEHHbIE
COCTOSIHUS

Tema 4. SkcnepumeHTanbHoe none HabnwaeHun. TeopeTmyeckoe Nnosne U3MepeHUn
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

AkcneprMeHTanbHoe none HabnoaeHwin. TeopetTnyeckoe none cpaBHeHMn. PyHKUMM NPSMOro a
pacyeT TeopeTn4eCcKoro nons aons Metogos pH-metpumn, cnekTpogoTomeTpumn, Metoga
pacTtsopumocTtu, Mmetoga AMP 1 noTeHMoMeTprnyeckoro Metoaa.

Tema 5. Moaenu akcrnepMMeHTanbHOro Mmarepuana. 3akoHbl pacrnpeneneHusi BEposiTHOCTEN
HaXoXOEeHUS 3KCMepUMEHTaNIlbHOro U TeopeTUYecKnX nonen.

JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Mognenu akcnepuMeHTanbHoro Matepmana. 3akoHbl pacnpeneneHns BEPOSATHOCTEN pacXoXaeHNs
9KCMNEePUMEHTaNbHOro U TEOPETUYECKMX Nonen. JInHeHble 3aKOH U METO4 MakCUMasbHOMo
npaBnononobus (aBpUCTUHECKUIA METOR).

Tema 6. Mpsimble n o6paTHble 3apa4Yn XMMUYECKoro paBHoBecusi. Matematnyeckas TpakToBKa.
dusnyeckasi TpaKkToBka

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MpsiMble 1 0bpaTHble 3aaaqn xummnyeckoro pasHoeecus (Mathcad, CPESSP). MatemaTtnyeckas
TpakToBka. Pusnyeckasn Tpaktoeka. [lpsMas 3agaya pacyerta paBHOBECHOIO COCTaBa ClIOXHOM
cuctembl. ObpaTtHas 3apada. OnpeneneHne TEPMOANHAMMYECKUX N KAYECTBEHHbIX MapaMeTpoB B
3KCMNepUMEHTaNIbHOM MNOJe KAYeCTBEHHbIX 1 KOIMYECTBEHHbIX HAONMIOAEHWIA.

Tema 7. KonnuectBeHHble obpaTtHble 3aaadyn. TUnosblie MOAENUN 3KCNEPUMEHTANIbHOIO
matepuana

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KonnyecTtBeHHble O6paTHbIe 3agayn. Tvnosble Mmogenmu 3KCrnepunMeHTanbHOro Mmartepuana. Mogoenwu
NPsAMbIX |/|3MepeH|/||7|. Mogaenn KOCBEHHbIX |/|3mepeH|/||7| C NIMHEeNHOW 3aBUCUMOCTbIO MOLENBbHOrO NMong
OT HEN3BECTHbIX NapaMeTpoB.

Tema 8. DyHKUMM 06pa3oBaHNA B ABYX6a3UCHBIX U MHOr06a3UCHbIX CUCTEMAX MO OAaHHbIM
PU3UKO-XUMUYECKUX U3MEPEHUMN.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

dyHKuMM 06pasoBaHust B ABYXH6A3MCHbBIX 1 MHOFOBa3MNCHBbIX CUCTEMAX MO AaHHbIM
OU3UKO-XMMYecknx namepeHni (pH-metpumn, AMP-penakcaunn. metona pacTtBopuMOCTH,
CMNEKTPOCKOMUM N MOTEHLMOMETPUN).

Tema 9. HekoTopblie TUNoBble oL,eHO4YHble npouenypbl. MeTton MakcumanbHOro
npasponono6ms. dyHKLUMN JOCTaTOYHOro npueMa.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KTPOHHEBH
B_EPCHTET
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Mporpamma gmcumnnunHbl "BblancnntenbHble METOAbI B XMMUW: 3N1EKTPOHHO-BbIYUCANTENbHbIE MALLMHBI B XMUYecknx pacyetax”; 020201.65
®dyHaameHTanbHaa 1 npuknagHas xmmus; npodpeccop, a.H. (npodpeccop) CansbHukos HO.U. , npodpbeccop, a.H. (npodeccop) Yesena B.B.

HekoTopble TMNoBble OLEeHOYHbIe npoueaypbl. OLueHMBaHME C UCMONb-30BAHNEM FOTOBbIX
TEopeTNYeCckmx peweHnin. Metoa MakcuManbHOro npasaononobms.yHKUMM 4OCTaTOYHOrO npruema.
3ameyaHnst OTHOCMTENbHO ONTUMalbHbIX METOA0B OLEeHMBaHNS. MeToa HauMeHbLINX KBaApaToB.

Tema 10. OnucaHme MOHOSIAEPHbIX KOMM/IEKCOB C KOOPAWHALWOHHbIMU Yyucnamm 5-12
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OnncaHne MOHOSAEPHbBIX KOMMIEKCOB C KOOPANHALUMOHHBIMU Ynucnamm 5-12

Tema 11. MeTton MmonekynspHon MexaHukn. Mogensb Hawesckoro-finsMmosaroro
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Meton monekynapHo mexaHuku. Mogenb Lawesckoro-fnsmosaroro TopcnoHHbIE NOTEHLMANbI.
PasHoBecue KkoHOpMePOB.

Tema 12. TopcuoHHbIE NOTEeHUManbl. PaBHoBecne KOH(popMepoB
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

TopcuoHHble noTeHumansl. PaBHoBecue KOHopMepoB

Tema 13. MeTopn, napamarHUTHOro ABynydYenpenomneHus
JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MeTonq napamarHMTHOro asynydyenpenomsieHns KoHcTaHTa KOTTOHa-MyTOHa N KOHCTaHTa
napamarHMTHOro geyny4dyenpenomMneHuns.

Tema 14. KoHcTaHTa KoTTOHa-MyTOHa 1 KOHCTaHTa napaMarHUTHOro ABynyYenpenoMneHus
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
KoHcTaHTa KoTToHa-MyTOHa 1 KOHCTaHTa napaMarHMTHOro OBy/yyYenpenioMieHuns

Tema 15. MopgenupoBaH/Me KOHCTaHTbl MapaMarHUTHOTO ABYNy4YenpenoMIEHUS C MOMOLLLbIO
MeTo4a MONeKyNAPHON MeXaHUKM.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MO,D,GJ'II/IpOBaHI/Ie KOHCTaHTbI NapaMarHMTHOro asyny4denpeniomsieHmsa ¢ noMowbto MeToda
MOﬂeKyﬂHpHOVI MEXaHUKW.

Tema 16. CTpykTypa MOHOTapTpaToB naHtaHounoB. MopenupoBaHue nuraHoHoOro ckenerta
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

CTpyKkTypa MOHOTapTpaToB NaHTaHoMaoB. MoaennpoBaHme NMraHaHoOro ckeneta YyeT ruapaTHoro
OKpYXeHusl, BbIbop Hanbonee 3Ha4YMMbIX CTAPTOBbIX CTPYKTYP

Tema 17. YueT ruapatHoOro oKpyxeHus, BbiIbop Hambonee 3Ha4uMMbIX CTapTOBbIX CTPYKTYP
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

3HaKOMCTBO C MaTe-matudeckon nporpammoinn Mathcad onepartop ons peweHnsa HeNnnMHeNHbIX 3a8ady
Tema 18. OcHOBHbIe cocTaBnsilOLLMe Noaxoaa K MoAenmpoBaHUIO CTPYKTYpPbl KOMMeKca
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

OCHOBHble cocTaBnsowWwmMe Noaxoaa K MOAENMPOBaHUIO CTPYKTYpbl KoMnnekca

4.3 CTpyKTypa u coaepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepnens | camoctositenbHoMn [TpynoeMKOCTb g;?a%“g:'o:?:;gﬂga
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYL.EHTOB P

Tema 1. HezaBucumble Tema: MeTopq

KOMMNOHEHTbI N MaTPULLbI rnocnemnoBartenHoro
1. |cTexvomeTpun B 6 1 CyXeHus 2 gaiMai”;Heee

XUMUYECKNX peakuunsx. obnacTu novcka

rnoucka.

KTPOHHEBH
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Mporpamma gmcumnnunHbl "BblancnntenbHble METOAbI B XMMUW: 3N1EKTPOHHO-BbIYUCANTENbHbIE MALLMHBI B XMUYecknx pacyetax”; 020201.65
®dyHaameHTanbHaa 1 npuknagHas xmmus; npodpeccop, a.H. (npodpeccop) CansbHukos HO.U. , npodpbeccop, a.H. (npodeccop) Yesena B.B.

Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema:
OueHunBaHue
Tema 2. Popmbl yyeTa E:sznee?%bslxn y
MaTtepuanbHOro 6 5 VI3IF3)eCTHC§)I7I P 5 HomawHee
" |banaHca v ycnoswuii 3afaHue
aBHOBECKS Marpuue
P ' KoBapuauumn
cnyvyavniHoun
KOMMOHEHTHI
Tema 3. lNoctaHoBka Tema:
06paTHbIX XUMUYECKUX MocTaHoBKa
3apay. MogenbHblii 6 3 |o6oaTHbIX 5 HomawHee
" |06BbEKT 1 ero XMEW BCKIX 3agaHue
HEN3BeCTHblE 3anay
COCTOSIHUS. '
Tema:
OueHunBaHue
nyTem
Tema 4.
JKcnepuMeHTanbHoe MURMIAsaLin
none HabnwoeHuin 6 4  [MepH 2 HomauHee
' ' acxoxgeHus 3agaHue
TeopeTtnyeckoe none P
MaMepeHnii aKcnepmmeHTaanoro
TEOPETNHECKOrO
nonemn
Tema 5. Mogenun i
SKCMepMEHTanbHOro Tema: 3aKoHb
pacrnpeneneHms
maTeprana. 3akoHbl BEPOSTHOCTEH
pacnpeneneHuns HdomawHee
. o KCMEepUMEHTanbHoro 2
BEPOSITHOCTEWN 6 5 3 CreprMEHTaNBHOTO 3agaHwue
HaxoxaeHus
9KCMEPUMEHTANIbHOMO W ;g%g?l?\;llgcmro
TeopeTn4yeckux nonen. '
Tema 6. [Npsambie 1
obpaTHble 3a8a4n Tema:
XMIMUYECKOro MaremaTnyeckas
. |paBHOBECUS. 6 6 |TpakToBka 2 fac;Mai”;l';ee
Marematnyeckas NPSMbIX 1
TpakToBka. Pnamnyeckas obpaTHbIX 3a4ay
TpakToBKa
Tema 7.
KonnyecTtBeHHble Tema:
obpaTHble 3a0ayn. 6 ~ HeonHo3Ha4YHOCTh 5 HomawHee
" |Tunosble mogenu peleHns 3apjaHve
9KCNepuMeHTanbHoro obpaTHbIX 3a0ay4
matepuana
Tema 8. dyHKUMN
obpazoBaHus B Tema: PyHkuMM
nBYX6a31CHbIX 1 obpazoBaHus B
. [MHOro6a3ncHbIX 6 8  |aByx6a3MCHbIX 1 2 TecTupoBaHve
cucTemMax no AaHHbIM MHOro6a3uncHbIX
OU3NKO-XNMMNYECKMX cuctemax
N3MEPEHUI.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHUBEPCHTET

CTpaHV“J.a 9u3 16. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma gmcumnnunHbl "BblancnntenbHble METOAbI B XMMUW: 3N1EKTPOHHO-BbIYUCANTENbHbIE MALLMHBI B XMUYecknx pacyetax”; 020201.65
®dyHaameHTanbHaa 1 npuknagHas xmmus; npodpeccop, a.H. (npodpeccop) CansbHukos HO.U. , npodpbeccop, a.H. (npodeccop) Yesena B.B.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 9. HekoTtopble
TUMOBbLIE OLIEHOYHbIE
npouenypbl. Meton, Tema: MeTtog
9. |[MakcumanbHoro 6 9 MakcuMmanbHOro 2 faalMai”;';ee
npasnononobus. npasoononobus
DyHKLUMN [OCTATOYHOrO
npuema.
Tema:
Tema 10. Onucanwue (I;/InaMTCe:HaJle/l'-leCKoe
0./KOMIAEKO0B 6 6 10 [MoHOAREPHbIX o |Homawree
| KOMMNEKCOB C 3agaHve
KOOpANHALUNOHHBIMU KOOPAVHALIMOHHb(MM
yucnamm 5-12 yMcnamm 5-12
Haunbonee tunu
Tema: Mogenb
Tema 11. Meton X
~ wesckoro-lnamosaror
11 [MonexynspHoi 6 11 ggmg ckoro 0Ba %0 HomalwHee
‘ImexaHnkn. Mogenb BbIDAXEHIE N5 3afaHve
Hawesckoro-lnsamosaToro CUNOROLO NONS
Tema:TOpCUOHHbIE
Tema 12. TOPCUOHHbIE Bzgi%g'gia':'
1o [nOTEHUMANbI. 6 12 |koHdpopMmepos 5 HdomawHee
‘IPaBHOBecuKe Bapbepbi 3ajaHune
KOHCPOpMEpoB BHYTPEHHEro
BpaLeHns
Tema: MeToq
napamarHuTHoOro
BYy/Ny4e-npenomneHuns
Tema 13. Meton -
13.|napamarHnTHoro 6 13 C(;(Tea“:'_'%BKM ans 2 fac;Mai”;lgee
LBYyny4YenpenoMeHmns xaGnroueva
agpgpekTa
napamarHuTHor
Tema: KoHcTaHTa
Tema 14. KoHcTaHTa E?(TOTI-? ggmgo"'a
14 Eg;gggﬁ;g/lyTOHa v 6 14 |napamarHuTHoro 5 LomalHee
. q OBynydyenpe-noMneHns 3apaHue
apamarHUTHoro OBnacTh
OBYynyyenpenomneHns MDVMEHIMOGTH
Tema:
Tema 15 '
) MogoennpoBaHune
MogennpoBaHue ¢ OHﬂT aH!I:')bI
KOHCTaHTbI
napamarHuTHoOro
15,|1apamarH1THoro 6 15 |mBynyyenpenom-neHuns 2 HomalHee
LBYny4YenpenoMeHns ¢ ¢ NOMOWBIO 3afaHve
NoMOLLbIO MeTOAA MeTona
MONEKYNSAPHOM MOTIEKyNSIPHOVA
MEXaHUKMW. MexaH
PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%

Ctpanuua 10 n3 16.
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Mporpamma gmcumnnunHbl "BblancnntenbHble METOAbI B XMMUW: 3N1EKTPOHHO-BbIYUCANTENbHbIE MALLMHBI B XMUYecknx pacyetax”; 020201.65
®dyHaameHTanbHaa 1 npuknagHas xmmus; npodpeccop, a.H. (npodpeccop) CansbHukos HO.U. , npodpbeccop, a.H. (npodeccop) Yesena B.B.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema: CTpykTypa
MOHOTapTpaToB
Tema 16. CTpykTypa NnaHTaHoMOoB.
MOHOTapPTPaToB MogennposaHue
16.|naHTaHOMO0B. 6 16 |nuraHgHoro 2 faalMai”;';ee
MognenuposaHue ckeneta. Bbibop
NUraHgHoro ckeneta NCXOOHbIX
napameTp
Tema: Yyet
Tema 17. Yyer gﬁgsiTeHHomrs?
rMAOPaTHOro OKPYXeHus, H :
n
17.|BbibOp Hanbonee 6 17 Tmanm6'-|?-|nbe|ee 2 fazMai”;:ee
3Ha4YNMbIX CTAPTOBbIX
CTOVKT KOOpANHALMOHHb|e
PykTYP ymucna
NaHTaHoOMOoB
Tema: OCHOBHble
cocTasnsowme
Tema 18. OcHOBHble NMOCTPOEHNA
cocTasnsoume mogenu MoaoroToBka K
18.|nooxona K 6 18 |cocTOosHMS. 2 KOHTPOJTbHOWA
MOENNPOBAHNIO Komnnekca B paboTte
CTPYKTYpbl KOMMnekca pacTteope. Yyer
BHYTPUKOMMIEKCH
Wtoro 36

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs
KomnbloTepHble cumynaumm, pa3bop KOHKPETHBIX CUTYaLLNiA.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum no MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB

Tema 1. He3aBMCUMbIe KOMMOHEHTbI U MaTpULLbl CTEXMOMETPUMU B XMMUUYECKUX peakLiusX.
[omalHee 3anaHne , NpUMepHbIe BOMPOCHI:

OueHvBaHne HeN3BeCTHbIX napameTposB rnpu N3BECTHOM mMatpule Kosapumaunmn cnyyanHowm
KOMIOHEHTDI.

Tema 2. ®opMbl yueTa MmaTtepranbHoOro 6anaHca u ycnoBum paBHOBECHS.
JlomalHee 3agaHve , NPUMeEpPHbIE BOMPOCHI:

OueHvBaHue NyTeM MUHUMU3ALUN MEPbBI PACXOXAEHUS 9KCMNEPUMEHTANbHOIO N TEOPETUYECKOrO
nonemn.

Tema 3. NocTaHOBKa 06paTHbIX XMMMYECKUX 3aaad. MopenbHbin 0OEKT U ero Hen3BeCTHble
COCTOSIHUS.

[omalHee 3anaHne , NpUMepHbIe BOMPOCHI:

MeToa nocnenoBaTeNiHOro cyXXeHus obnactu noncka Matematunyeckas TpakToBka NpsiMbix 1
obpaTHbIX 3a8a

Tema 4. SkcnepumeHTanbHoe none HabnwaeHun. TeopeTmyeckoe Nnosne U3MepeHun

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 11 13 16. 111 YHI:I
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Mporpamma gmcumnnunHbl "BblancnntenbHble METOAbI B XMMUW: 3N1EKTPOHHO-BbIYUCANTENbHbIE MALLMHBI B XMUYecknx pacyetax”; 020201.65
®dyHaameHTanbHaa 1 npuknagHas xmmus; npodpeccop, a.H. (npodpeccop) CansbHukos HO.U. , npodpbeccop, a.H. (npodeccop) Yesena B.B.

[omalHee 3agaHne , NpUMepHbIe BOMPOCHI:
9KkcnepuMeHTanbHoe none U3MepeHuii

Tema 5. Moaenu akcnepMMeHTanbHOro Matepuana. 3akoHbl pacnpefefieHUsi BEpOSITHOCTEN
HaX0X[OeHUsi 3KCNepUMEHTaNIbHOTO U TeOPeTUUECKUX MNonei.

JomalHee 3anaHne , NpUMepHbIe BONPOCHI:

TeopeTtnyeckoe mogenbHoe none 6. PacxoxneHne skCnepuMeHTanbHOro U TeopeTn4eckoro nonen 7.
SKCNepuMeHTanbHoe none n3MepeHnii

Tema 6. MpsiMbie 1 o6paTHble 3apa4n XMMUYECKoro pasHoeecusi. Matematnueckasi TpakToBKa.
dusmnyeckas TpaKkToBKa

JlomaluHee 3agaHue , NPUMEpPHbIE BOMPOCHI:
MaTtemaTnyeckas TpakToBka NpsMbix 1 obpaTHbix 3a8a4 Pusmyeckas TpakToBka 0bpaTHbIx 3aaad

Tema 7. KonnuectBeHHble 06paTHble 3agauun. TUNOBble MOAENMN 3KCNEPUMEHTaNbHOIO
MaTepuana

[omauwHee 3anaHue , NpMMepHbIe BOMPOCHI:
KonnuyecTtBeHHble obpaTHble 3aaaym

Tema 8. DyHKUMM 06pa30BaHNA B ABYX6a3UCHBIX U MHOrO6a3UCHbIX CUCTEMAX MO AaHHbIM
PU3UKO-XUMUYECKUX N3MEPEHUMN.

TecTupoBaHue , NpMMepHbIe BOMPOChHI:
TecTnpoBaHne No gaHHOW TeMe

Tema 9. HEKOTOpre TUMNOBbIe OLLEHOYHbIe npoLleanypbl. MeTon MakcuManbHOro
I'IpaB,D,OHO,D,OGMSI. CDYHKLIMVI AO0CTaTO4yHOro npuema.

[omalHee 3anaHne , NpUMepHbIe BOMPOCHI:

dDyHKUMM [OCTATOYHOro npuema.

Tema 10. OnucaHne MOHOSIAEPHbIX KOMMIEKCOB C KOOPAVMHALMOHHBIMM Yncnamm 5-12
JomalHee 3anaHne , NpUMepHbIe BONPOCHI:

MpopaboTatb rn.4-12 moHorpacoun [.Kunept ?HeopraHnyeckas ctepeoxumus? - M.: Mup, 1985.
-280 c.

Tema 11. MeTon MonekynspHon MmexaHuku. Mopens Lawesckoro-lfinamosaroro
JomawHee 3agaHve , NPUMEpPHbIE BONPOCHI:

Meton monekynsipHoit mexaHuku MpopaboTtatb 0630p Hay B.P. Methods for molecular mechanics
modeling of coordination compounds.//Coord.Chem.Rev. -1993.- V.126. -P.187-291.

Tema 12. TopcuoHHbIe NoTeHUManbl. PaBHoBecue KoHcpopmepos
JlomalwHee 3agaHve , NPUMEPHbIE BOMPOCHI:

MpopaboTatb rn. 2 moHorpadumn Jawesckuin B.IM. ?KoHdopmaumm opraHudeckmnx monekyn? -M. -
Bbicwas wkona. - 1988 r .-257 c.

Tema 13. MeTon napamarHUTHOro AByny4YyenpenomMneHus
JlomaluHee 3agaHue , NPUMEPHbIE BOMPOCHI:

MpopaboTatb paspen 1.5. moHorpadum Yesena B.B. n ap. ?Ctpyktypa nonnsaepHbix d- u dl-
TapTpaToB NaHTaHOMA0B B BOAHOM pacteope? ? OpeHbypr: M3a. ueHtp OIAY, 2006. 7180 c.

Tema 14. KoHcTaHTa KoTTOHa-MyTOHa U KOHCTaHTa NapaMarHUTHOrO ABY/y4enpeioMieHus
JomalwHee 3anaHne , NpUMepHbIe BONPOCHI:

MpopaboTtatb rn. 7.2 moHorpadchun BynbcpcoH C.IM. ?MonekynspHas marHetoxumuns?. - M.: Hayka,
1991 . -261 c.

Tema 15. Mo.u,enuposal-me KOHCTaHTbl NapaMarHUTHOro asyny4dyenpenomieHnsa ¢ noOMoOLLLbIO
MetToda MoneKynﬂpHoﬁ MeXaHUKW.

[omalHee 3afaHne , NPUMeEpPHbIE BOMPOCHI:

MpopaboTatb rn. 3 MoHorpacun Bepewarun A.H. ?MNonsipudyemocTts monekyn?- M.: Hayka, 1980. -
177 c.

Tema 16. CTpykTypa MOHOTapTpaToB laHTaHouaoB. MoaenmpoBaHue NUraHaHoro ckeneta
[omalHee 3agaHve , NpMMepHble BOMPOChI:

KTPOHHEBH
B_EPCHTET
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Mporpamma gmcumnnunHbl "BblancnntenbHble METOAbI B XMMUW: 3N1EKTPOHHO-BbIYUCANTENbHbIE MALLMHBI B XMUYecknx pacyetax”; 020201.65
®dyHaameHTanbHaa 1 npuknagHas xmmus; npodpeccop, a.H. (npodpeccop) CansbHukos HO.U. , npodpbeccop, a.H. (npodeccop) Yesena B.B.

MpopaboTatb rn. MoHorpadmm Yesena B.B. n ap. ?Ctpyktypa nonnsaepHbix d- n di- TaptpaTtos
naHTaHonaoB B BOAHOM pacTteope? ? OpeHbypr: M3a. ueHtp OIAY, 2006. 7180 c.

Tema 17. Yuet rugpaTtHOro okpyXeHusi, Bbioop Hambonee 3HauMMbIX CTapTOBbIX CTPYKTYP
[omalHee 3agaHne , NpUMepHbIe BOMPOCHI:

MognenupoBaHue rugpaTHoi cchepbl KOMNNEKca Ha NPUMepPe MoHOTapTpaTa AUCnpo3us.
MpopaboTtatb 0630p Sinha S.P. Structure and bonding in highly coordinated lanthanide complexes
/[Structure and bonding. - 1976 -V.25. -P.69-149.

Tema 18. OcHOBHbIe cocTaBnsIlOLLLME NOAX0AA K MOAENTMPOBAHUIO CTPYKTYPbl KOMMeKca
MoarotoBka kK KOHTPONbHOW paboTe , NPMMEPHbIE BOMPOCHI:

MNpopaboTatb paspen 2.4 moHorpadhun Yesena B.B. n gp. ?CtpykTypa nonusaepHbix d- n dl-
TapTPaTOB NaHTaHOMOOB B BOOHOM pacteope?? OpeHbypr: M3a. ueHTtp OIAY, 2006. 7180 c.
KoHTponbHas paboTta

Tema . UToroesasi popma KOHTpons

[MpynmMepHbIe BONPOCHI K 3a4eTy:

Mpumepbl BUNETOB K 3a4eTy

Bunert 1

1. MeTon nocnenoBaTenbHOro Cy>XXeHus obnacTu nomcka.

2. OueHnBaHne HEN3BECTHbIX NapaMeTpoB NPU M3BECTHOW MaTpuLe
KoBapuaumn cny4amHon KOMMNOHEHTHI.

BUNET 2

1.0ueHnBaHme NyTeM MUHUMN3ALMN MEPbI PACXOXAEHNS

9KCNepuMEHTaNIbHOro U TEOPETUYECKOro Nonei.

2.MeTton MakcrMmanbHOro npasaononobus

BUNET 3

1.MeTon MONEKynsapHON MexaHuKun

2.MognenupoBaHue rmgpaTtHon ccpepbl KOMMNIEKCa Ha NPUMEpPE MoHoTapTparta Ancrnpo3ns

Bonpochl
1. MeTon nocnenoBaTenHoro cyxxeHuns obnactu noncka

2. OueHuBaHne HeM3BECTHbIX MapaMeTpPoB NPU U3BECTHOM MatpuLe Kosapuauum cry4amHom
KOMMOHEHTbI

3. OueHnBaHue nyTeM MUHUMU3ALUN MEPbI PACXOXAEHUS SKCMEPUMEHTANbHOIO 1 TEOPETUYECKOro
nonen

4. MeTon MakcumManbHOro npasnononobus

5. TeopeTtunyeckoe mogenbHoe none

6. PacxoxneHvne akCnepumMeHTanbHOro 1 TeopeTn4eckoro nonen

7. 9KCNeprMeHTanbHoe rnone n3MepeHui

8. HeopgHo3Ha4YHOCTb peleHns obpaTtHbix 3aaad

9. Matematuyeckas TpakToBka NPsiMbIX U 0OpaTHbIX 3aaad
10.3aKkoHbl pacnpeneneHns BEPOSTHOCTEN SKCNEPUMEHTANbHOMO 1
TeopeTuyeckoro nonen. Marpuua kosapuaummn

11.Mogenu npsambix namepeHuii. Moaenb KOCBEHHbIX U3MEPEHWUI C NIMHENHON 3aBUCUMOCTbIO.
12.MoaenbHbIi 06 bEKT U €ro HEU3BECTHBIE COCTOSHUS

13.06was monenb n3MepeHuii

14.Punaunyeckas TpakToBka obpaTHbIX 3a8ay

15.0ueHunBaHne C UCMONb30BaHNEM FOTOBbIX TEOPETUYECKMX MONEN.
16.DPyHKUUN [OCTATOHHOrO npuema.

17.N1epaunoHHas npouenypa HoloToHa-Jlekama
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18.paaneHTHbI Nepebop HEN3BECTHbIX NapaMeTpPOoB

7.1. OcHOoBHas nuTteparypa:

1.CanbHukos HO.U., Kyabmuna H.J1., Ynaxosud H.A. 9BM B xumnmn. YuebHo-mMeToanyeckoe nocobue.
KIY. 2009. 20c.

2. Y4yebHo- MeToamyeckoe nocobue. Matematunyeckas obpaboTka pe3ynbTaTtoB XMMUYECKOro
aKcnepuMeHTa ans nekumoHHoro kypca "Metponoruns” /H.A.Y naxosuy, M.I1.KyTbipesa,
H.J/1.Wanpaposa, FO.N.CanbHukos. KazaHb, 2009.

3.Yunumposa H. ., CanbHukos KO.W., Tumowesa A.l1., Kataes B.E. CuHTe3, CTPYKTYpa 1 CBOMCTBA
coeanHeHuin monnbaeHa. LieHtp "UHTerpaums”. 2003. 274c.

4. NeHncos, BukTtop SkoBnesny. CTEPEOXMMNS OpraHNYeCcKmx COeAUHEHWIA: y4eb. nocobue ans Xum.
goak. yH-toB / B. 4. Lenucos, . /1. MypbiwknH; M-Bo obpasoaHus Poc. denepaunn, Kemep. roc.
yH-T, Kadp. opraH. xumnn.?Kemeposo: Kyazbacceyanagat, 2003.7159 c.

5.bakctoH, lenna P. BeeneHue B CTepeOxXMMunio opraHnyeckmnx CoeiIMHEeHWA: OT MeTaHa oo
makpomonekyn / L. bakcToH, C. PobepTc; nep. ¢ aHrn. k.x.H. B. M. embsaHosuy.?Mockea: Mup,
2005.7311 c.

6. Manynos, lO.I". CTpoeHne BelecTBa B eCTECTBEHHOHAYYHOWN KapTUHE MUPa: MONEKYNAP. aCnNekTbl:
y4eb. nocobue ons cTyoeHToB, obyyatowmxcs no crned. 020101.65 - Xumuns: B 3 4./ KO.I". MNanynos,
B.I. NesuH, M.I". BuHorpapgosa.?4.3 -Teepb: Teep. roc. yH-T, 2006.782c.

7. Bepewaruna, 4. A. 9nekTpoHHble B3aUMOLENCTBUS U KOH(POPMALIMOHHbIA aHann3
gooccpopopraHnyecknx coeamnHeHnii / 4. A. Bepeuwaruna, 3. A. Numaesa?KasaHb: KI'TY, 2006.?7127
C.

8.Mnnen 3. OcHoBbl opraHmyeckon ctepeoxumunn / 3. Nnuen, C. BanneH, M. Oownn//?Mocksa:
BNHOM. JTab. 3HaHwii, 2007.?703 c.

7.2. JlononHuTenbHasa nuteparypa:
1.MNonbumMaH ®@.M. Pursnyecknin SKCNEPUMEHT 1 cTaTucTmyeckme BbiBoabl. M13a-so JITY. 1982. 191 C.

2.CanbHukos tO.W., Mnebos A.H., leeatoB ®.B. MNonusaaepHble KOMNIEKChbl B pactBopax. M3a-Bo
KI'y. 1990. 287 C.

3.0enuc Ox, WHabenb P. YncneHHble MeToabl 6€3YCNOBHOM ONTUMU3ALIMMN N PELIEHUS HENNHERHbIX
ypaBHeHun. Mocksa. Mup. 1988. 440 C.

4.Mainbopogna B.L., lepranos B.A., NetpsieB E.[N MatemaTtnyeckoe MOOENNPOBAHNE XMMUYECKOW
KnHeTukn. Munck. "YHueepcutetckoe". 1989. 168 C.

5. Conosbes M.E., Conosbes M.M. KomnbtotepHasg xumusg . -M.: CONOH-Mpecc, 2005. -533 ¢

6.XonvH KO.B. KonnyecTtBeHHbIn (on3nKO-XMMUYECKNIA aHann3 KoMNnekcoobpasoBaHus B pacTBopax
N Ha NOBEPXHOCTUN XMMUYECKN MOAMGULIMPOBAHHbBIX KPEMHE3EMOB. Xapbkos. "®Ponuno". 2000. -286 c.

7.3. UHTepHeT-pecypcCbl:

Anekcees B. M. n gp. C60pHUK 3a8a4y no ontummnsaummn: Teopus, NnpuMepsbl, 3aaqu -
http://www.krelib.com/matematika/1466

BenesaHues B.N.CnoxHble paBHOBecHS B pactBopax - http://icchair.niic.nsc.ru/lectures/2.shtml
Benvkos b. C. PeweHune 3anady no gusnke. Obwme metoabl - http://krelib.com/obshaja_fizika/33781

bnymeHnTans I'. AHopranvkym: B 2-x 1. T. 2 -
http://krelib.com/obshaja_i_neorganicheskaja_himija/3319.

[MporpammHbIv naket Matcad, -
http://arhivknig.com/obrazovanie/56490-fiziko-khimicheskie-raschety-na-mikro-jevm..html
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MpocTtos B. H. OcHOBbI (hrn3n4eckom xmummn -
http://krelib.com/fizicheskaja_himija_himicheskaja_fizika/14364

8. MarepuanbHo-TexHMYecKkoe obecrneyeHne AUCLMMNINHBLI/MOAYNSA COrNacHoO yTBePXAEHHOMY
yuyeGHOMY nnaHy

OcBoeHMe OUCUMNINHBI "BblYMCIMTENbHbIE METOObI B XUMUM: 3NIEKTPOHHO-BLIYMCNIUTENbHbIE MALINHDI
B XMMMYECKUX pacyeTax" npennonaraet UCNoNb30BaHUE CNelyoLero MaTepuanbHO-TEXHNYECKOro
obecneyeHus:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn aNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEOVNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLEHHbIM paboynm MecToM npenogasartens. [Npenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpasnsiTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, YTO MO3BONSIET NPOBOANTDL NEKLMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCne C MCNONb30BaHMEM B poLecce 0by4yeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpHET. KomMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpamMMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraenswowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAIOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTMBHON KOMMbioTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO n yyebHbiM nnaHom no
cneumanbHocT: 020201.65 "®yHoameHTanbHas n NnpuknagHas xmmua" 1 cneunannsauum
HeopraHuyeckas xmmums .
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