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1. Henu ocBOeHMS TN CHUIITTHHBI

B kypce paccmarpuBaroTcs 0cOOEHHOCTH pelieHHs] OOpaTHOM 3ajaud TEPMOJUHAMUKU B CBETE
WCIIOJIb30BAaHMS YMCIECHHBIX METOJOB M KOMIIBIOTEPHBIX METOJOB MAaTEMaTUYECKOrO MOJEIUPOBAHUS
JUISL ONpENETeHUsT CTEXUOMETPUM U KOHCTAHT PABHOBECHUsI peakuuid B pacTBopax. JlucuumivHa
BKIIIOYAET Kypc JIEKIMH, CEMHHAPCKHEe U TpPaKTHYeCKue paboTel. B  JeKiuoHHOM Kypce
paccMaTpUBAIOTCS BOIIPOCHI, CBA3aHHbBIE C MPUHIUIIAMH PEIlIeHUs: 00paTHOM 3a7auu TEPMOJIMHAMUKH, a
TaKk)Ke 0COOCHHOCTSIMH HCIIOIH30BAHUS YMCICHHBIX METOJIOB M MAaTeMaTUYECKOTO MOACITUPOBAHUS IS
orpezieNieHUs] CTEXUOMETPUU M KOHCTAHT paBHOBECHS peaklii B pacTBopax. JJabopatopHblii IpaKTUKYM
OpUEHTUPOBAaH Ha BBIPAOOTKY HABBIKOB KOMIBIOTEPHOW OOpaOOTKH SKCIEPUMEHTAIBHBIX JTaHHBIX
(bU3UKO-XMMHUYECKUX METOJOB. Takke Kypc HampaBlieH Ha TEOPETUYECKYI0 U MPaKTUYECKYIO
MOJITOTOBKY CTYJCHTA K BBIMOJHCHUIO HAyYHO-UCCIIEIOBATENLCKON paboThl B pamMKkax BeinonHeHus BKP
u Oyaymieit npodeccrnoHalbHOM 1eATeTbHOCTH.

2. MecTo AucuMILIMHBI B cTpykType OIT

JlanHas TUCIMIUIMHA OTHOCUTCS K 00s3aTeIbHOM YacTu nucuuiuiiH. OHa SBISETCS JIOTUUECKUM U
COJIEPKATEIbHO-METOAMYECKUM  NPOJOJDKEHUEM  AUCHUIUIMH  «XUMHYECKas  TE€PpMOJMHAMMKA
pactBopoB». Kypc 0a3umpyercs Ha OCHOBHBIX TOJOKEHUSX AHATUTHYCCKOH M (PU3UUECKONW XUMHH, a
TaKkKe BBIYMCIUTENBHON MaTeMaTHKu. J[laHHAas AMCHUIUIMHA HEOOXOoAuMa TpU MPOXOKICHUU
MPOU3BOJICTBEHHBIX MPAKTUK (HAYYHO-HUCCIEAOBATENIbCKass paboTa, MPEIIUIUIOMHAs) M HalKUCaHUU
MarucTepcKoil 1UccepTalnH.

st ocBOGHUSI TaHHOW JUCIUTUTMHBI CTYICHT JTOJKEH:

3HaTh:

OCHOBHBIC TOJIOKEHUSI AHAIMUTHYECKOM W (PU3HUYECKOM XHUMHHU, a TaKKE€ OCHOBBI YHCIICHHBIX
METO/IOB.

YMers:

MPUMEHSTh 3aKOHBI (PM3UYECKOW W aHATUTUYECKOW XMMHH U1 pacueTa TePMOIUHAMUYECKHX
MapaMeTpoB MPOLIECCOB, a TAKXKE PABHOBECHBIX COCTAaBOB PACTBOPOB;

Nwmers:

HaBBIKM PEIICHUs TUIIOBBIX 3a/1ad IO OCHOBHBIM pazjenaM (PU3HUYECKOM XUMHUU PacTBOPOB U
KOMIBIOTEPHON 00pabOTKH IKCIIEPUMEHTANBHBIX JTaHHBIX.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, popMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCIHUIINHA

[Ipu ocBOEHUM TUCHUTIIUHBEI (POPMUPYIOTCS CIEAYIOIINE KOMIETEHITMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HanpapJIEHUIO OJTOTOBKHU:

a) obmenpodeccuonansubie (OI1K):

OIIK-3 - criocOOHOCTh HCTONB30BaTh BEIUMCIUTEIbHBIC METO/IBI U aJalTHPOBATh CYIIECTBYIOIINE
MporpaMMHBIE MPOAYKTHI JIJIsl pEeIIeHUS 3a71a4 MPOPECCUOHATBHON NeATeTbHOCTH,

0) mpodeccuonansusie (I1K):

IIK-2 - CcmocOOHOCTh  BBIMOJHATH pAcUeTHbIE W JIKCIEPUMEHTAIBHBIE — HCCIICIOBAHUS
HaHOMAaTEPHAJIOB, MPOBOJUTH MOJIEIUPOBAHUE CBOMCTB HAHOCTPYKTYPUPOBAHHBIX KOMIIO3MIIMOHHBIX
MaTepHaJIOB C UCIIOIH30BAHUEM COBPEMEHHBIX METOJIOB.

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHHS] MO AUCHHUILUINHE, COOTHECEHHBIX C
(hopMupyeMBbIMU KOMIIETEHUUSIMHU

B pesynbrare ocBOeHUS AUCHUTIIMHBI 00YyYAIONTUICS TOJKEH:

3HaTh:

TEPMHHOJIOTHIO (TJI0CCapHii) IO TEME KOMITBIOTEPHBIX TEXHOJIOTHI, TPOrPaMMHOTO 00€CIIeUeHHS
U KOMITBIOTEpHOW 0OpabOTKM © XpaHeHUs HWHGPOPMAIMK, OCHOBHBIE OOJACTH HCIOJb30BAHUS
KOMIBIOTEPHOH TEXHUKH M MPOTPAMMHOTO OOECIEeUYeHHs] B XHMHH, BO3MOXXHOCTH KOMITHIOTEPHBIX
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TEXHOJIOTHI MPU PEIICHUN XUMHYECKHUX 33]1a4; OCOOCHHOCTH MPUMEHEHHUS KOMIBIOTEPHBIX MPOTPaMM B
pellIeHNH XUMHYECKHX 3a/lad M IpU 0O0pabOTKe NaHHBIX XUMHUYECKOTO 3KCHEPHUMEHTA; ajJrOpPUTMBbI
YHHUBEPCAJIbHBIX KOMITBIOTEPHBIX MPOrpaMM MojieupoBaHust paBHOBecHBIX cucteM (OITK-3); ocHOBHBIE
INPUHILIMIIBI U METOJbl MaTeMaTUYeCKOro MOJAETUPOBAHUA B 00MacTU (U3UYECKON XUMHUU PaCTBOPOB;
METO/Ibl MATEMATUYCCKOTO MOJICTUPOBAHHMSI CIIOXKHBIX paBHOBeCHBIX cucteM (I1K-2);

YMmerts:

UCIIOJIb30BaTh KOMITBIOTEPHBIC MPOTPaMMbl TMPU MOACIUPOBAHUM PABHOBECHI B PacTBOpE;
XUMHUYECKH TPaMOTHO MOAXOAMUTH K OMHCAHUIO MPOLIECCOB U PABHOBECHUN B PAacCTBOpPE U HCIIOIb30BAThH
JUTSL 3TOTO PA3INYHbIC UCTOYHUKY WH(OPMAIIMU, B TOM YUCIIE HHTEPHET-PECYPCHI (TTIOUCKOBBIE CHCTEMBI,
CIPAaBOYHHKH, KOMIIBIOTEpHBIE ©0a3bl JAHHBIX); XHUMHYECKHM M MaTeMaTH4YeCKH TPaMOTHO
(GbopMyITUpPOBaTh OCHOBHBIC PE3YJIbTAaThl KOMIIBIOTEPHOTO MOJCIUPOBAHUS PABHOBECHH B PacTBOPE,
MPUMEHSTh PE3yJIbTaThl KOMIIBIOTEPHOTO MOJETUPOBAHUS PABHOBECUN B PacTBOpE MPH IUIAHUPOBAHUU
sxcnepumenta (OITK-3);

Nwmers:

HABBIKM HCIIOJIb30BAHUS KOMITBIOTCPHBIX MPOrpaMM JUIsl pacdeTa PaBHOBECHBIX COCTABOB
MHOTOKOMIIOHCHTHBIX CHCTEM (pacTBOPOB) U OOPabOTKH SKcrepuMeHTanbHbIX gaHHbIX (OITK-3);
AJIEMEHTapHbIE HABBIKM CTATUCTUYECKOM OOpabOTKM JaHHBIX XHMHYECKOro (PaBHOBECHOTO)
9KCIEPUMEHTA, B YaCTHOCTH T10 M3Y4EHHIO mpoiieccoB B pactBope (OITK-3); HaBbIKHK pacdera KIHYEBbIX
TEPMOIMHAMHYECKUX TTApaMETPOB, B YaCTHOCTH KOHCTAaHT paBHoBecus (OITK-3);

4. O0beM U coiepKaHKe TN CHUTITIHHBI
OO0BbeM AUCIMIUIMHBI COCTABIISIET 2 3aUeTHbIC eAUHHUIIBI (72 akaeMUIeCKUX Jaca).
4.1. Conep:kanue JUCHHILTHHBI N0 pa3jienaM (TeMam)

Ne Bunpl 3anaruii, ux @opMBbI TEKYIIETO
/1 Pa3zesbl (Tembl) = 00BeM KOHTPOJISI YCTIEBAEMOCTH
JIUCLUTUINHBI 3
é SansTi Sanstis DopMbl TPOMEKYTOUHOU
JIEKI[HOH- CeMHHap- aTrTeCTalnu
HOI'0 THUIIA CKOro TuIia

1 [punnuner  pemreHuss  0OpaTHOH 3 2 BxonHas muarHocTuka: TECT ¢
3aJaud TePMOJMHAMUKH. [IpuHIUM MOCIIEYIONMM  00CyKICHUEM
MaKCHUMAaJIbHOTO MTPAaBONOJO0HSL. pe3yJIbTATOB.

2 OCHOBBI TEOpHMH paBHOBECHH B 3 2 2 OcBoenune KOMITBIOTEPHOU
pacTBopax. MoaenupoBaHue MPOTPaMMBI. Otuer o
paBHOBeCHI B pacTBopax. naboparopHoii padore.
MopenupoBanue  paBHOBECUl B
pactBope c NpUMEHEHUEM
YHUBEPCAIBHOTO IropuT™Ma
Bpunkn. YHuBepcanabHas
mporpamMMa pacdéra pPaBHOBECHOTO
cocrasa pactBopa RRSU

3 [Ipumepsl pUMEHEHUS MPOTPaAMMBI 3 2 4 OcBoenne KOMITBIOTEPHOM
RRSU ans pemienus aHanuTHUECKUX MIPOrPaMMBI. Ortuer o
3a/1ad. nmabopaTopHOii pabore.

4 YHuBepcaipHas mporpamMma 3 2 2 OcBoenne KOMITBIOTEPHOM
PHMETR, mpennasnadeHHass Juis MIPOrPaMMBI. Ortuer o
pacuera KOHCTAaHT PAaBHOBECHUS IIO nabopatopHoii padore.
JTAHHBIM MOTEHIIMOMETPUIECKUX
HU3MEPEHUM.

5 VYHuBepcanbHas nporpamma FTMT, 3 2 2 OcBoeHue KOMIIBIOTEPHOU
npeJHa3HadeHHass  Juid  pacyera POTPAMMBI. Otuer 1o
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KOHCTaHT DPABHOBECHUS IO JaHHBIM nabopatopHoii padote.
CIIEKTPOGOTOMETPHH.

6 VYuusepcaipHas nporpamma HEAT, 3 2 2 OcBoeHue KOMITbIOTEPHOM
MpenHa3HaYeHHAs Il 00paboTKU MIPOrPaMMBI. Otuer 1o
KIOPUMETPUUICCKUX N3MEPCHHIA. nmabopaTopHOi padore.

HWroro 3a cemectp: 12 12 3a4er

4.2. Pa3BepHyTO€ ONUCAHHE COJIePKAHUS TUCHMILIMHBI MO pa3iesam (TeMmaMm)

Pa3nes 1. OcHOBBI Teopuu paBHOBecHi B pacTBopax. Moje/inpoBaHue paBHOBeCHIi B pacTBopax.

e OCHOBBI IUIAHUPOBAaHWE M ONTHMHU3ALMUA XHMHUKO-aHAJIUTUYECKOIO HKcrepuMmeHTta. llemn wu
3aJa4d IUIAHUPOBAHMSA M ONTHMHU3ALMU XUMHUKO-aHAJIIMTUYECKOrO 3KcrnepuMeHTa. llnmaHupoBanue u
ONTUMM3ALMS IKCIEPUMEHTA C IMPUMEHEHUEM PETPECCUOHHOrO aHaiu3a. JlOCTOMHCTBAa M HEIOCTAaTKU.
[InanupoBaHre M ONTUMM3ALMSA DKCIEPUMEHTa HAa OCHOBE MOJEIMPOBAHHS PABHOBECUN B CHCTEME.
[Tpeumy1iecTBa 1o CpaBHEHUIO C PErPECCUOHHBIM aHAJIN30M.

e 3aKOH AeHCTBYIOIIMX Macc. TepMoaMHAMHUYECKas U KOHLIEHTPALIMOHHAs KOHCTAHTA PaBHOBECUS.
OcHOBHBIE THUIIBI pEaKLUi, ONPENEIAIOUIMX PAaBHOBECHBIM COCTaB CJI0KHOTO, MHOTOKOMIIOHEHTHOIO
pacTBopa (KMCJIOTHasT M OCHOBHAas JMCCOLMALIUSA, PEaKUUU KOMIUIEKCOOOpa3oBaHUs, paBHOBECHE
0CaZIOK-PACTBOP, PEAKIHH OKHUCIIEHUS-BOCCTAHOBJIEHUS). MeTo/pl pacuéra KOHCTaHThl PaBHOBECHS
CJIOKHOM PEAKIMU 110 CIPABOYHBIM JIAHHBIM JUIsl KOHCTAaHT PAaBHOBECHUSI OCHOBHBIX PEAKIIH.

Paznen 2. MoneaupoBaHue paBHOBeCHii B pacTBope ¢ IPMMeHEHHeM YHHBEPCAJIbHOI0 aJIropuTMa
bpunkiu.

e OcHoBbl anroput™Ma bpuniim. Kanonudeckas ¢opma mpejncTaBieHUss XMMHUYECKOH peakLuu.
bazuc paBHOBecHOH cuctembl. OnucaHue B3aUMOACHUCTBUII B pPaBHOBECHOM cHUCTEME HaboOpoM
XUMHYECKHX PEaKIuii B KaHOHWYECKOH ¢opme. HezaBUCHMOCTh M JAOCTaTOYHOCTH Oas3uca. SIBHbIE U
HesiBHbIE yacTulbl 6a3uca. PopmanbHble peakiuu. BeiBog 0000IIEHHOIO ypaBHEHHs MaTepUalbHOTO
Oanmanca OasucHoil uvactuibl. dopmanbHble NPUEMBI ONMHUCAHUS PABHOBECH HAOOPOM XHMHMUYECKHUX
peakuuii B KaHOHU4ecKoi opme.

e biiok —cxema nporpaMMbl RRSU. OcHOBBI anropuTMOB padOThI OTAETBHBIX OJOKOB MPOTPaMMBI.
[TpaBuna momp3oBanus mporpammoit RRSU.

Paznen 3. Ilpumepsl npumeHeHusi nporpamvbl RRSU 1u1s1 periennsi aHaanTu4eckux 3aaau.

e Pacuér cucreMm ¢ HM3BeCTHBIMH OOIIMMH KOHLIEHTPAUMSAMM Oa3HCHBIX 4YacTHL. Pacuérsl
PaBHOBECHBIX KOHIIEHTPAIIMI B CJIO’KHBIX CUCTEMaX Ha KOHKPETHBIX NMpuMepax(cucrema gpocdar HaTpus
+ kucnoTa u kpuBas TutTpoBanus nuHKa(ll) Tpunonom b B ammonuiinom 6ydepHoM pacTBope).

e Pacuér cucreM ¢ YaCTHYHO 3aJaHHBIM COCTABOM Ha IpUMepax pacuéra AuarpaMm J0JEBOTO
pacmnpenenenrs paBHOBECHBIX ()OPM B pacTBOpPax CIa0bIX MHOTOOCHOBHBIX KHUCJOT B 3aBUCHMOCTH OT
pH, KOMIJIEKCHBIX COEIMHEHUH B 3aBHUCUMOCTH OT pl, KOHILIEHTpanuii KOMIOHEHTOB OydepHOro
pacTtBopa ¢ 3aJJlaHHBIM 3HaueHUEeM pH U KOHIICHTPAIIMOHHBIX YCIO0BUiT MackupoBkH noHOB xere3a(lll).

e Pacuér paBHOBecHMii B TeTepPOreHHbIX CHCTEMax Ha IpHUMEpPE pacy€éra MHHMMAIBHOU
pPacTBOPUMOCTH XJIOpUIa cepedpa B BOJHOM PACTBOPE COJITHOM KUCIOTHI.

OcBoenne pabotel ¢ mporpammoit RRSU B BapuanTe pacuéra mo oOIIMM KOHUEHTpaLUsSM
0a3MCHBIX YaCTHIl Ha IpUMeEpe Pa300paHHON Ha JIEKIIUH CUCTEMBI: GochaT HATPHsI — COSTHAsI KUCIIOTa —
BOJIHBIN pacTBOp. BpiOop 0asuca, cocTaBieHue MaTpUILlbl CTEXMOMETPUUECKUX KO3 ((UIIUEHTOB, pacuéT
Jorapu(pmMoOB KOHCTAHT PABHOBECHS PEAKIMN KAaHOHMYECKOTO BUA MO CIPABOYHBIM JaHHBIM. Pacuér
o0UMX KOHIEHTpauud yacTul Oa3uca. 3ajgaHue Jpyrux MapaMeTpoB, HEOOXOAMMBIX JUIs
KOMIIBIOTEPHOTO pacuéra.

Pa3nen 4. YuuBepcajbHas nporpamma PHMETR, npennasnadyennasi 1Jisi pacuera KOHCTAHT
PaBHOBeCHS MO JAHHBIM NOTEHIHMOMETPHYECCKUX M3MepeHUil
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OcBoenne paboter ¢ nporpammoit PHMETR. OcoGeHHOCTH MOTEHIIMOMETPUYECKOTO METOAA U
00pabOTKM  JaHHBIX  MOTEHLHUOMETPUYECKOrOo  JSKclepuMeHTa.  [IpuHIMI ~ MakCUMalbHOTO
npasaononobus. KputepuanpHas (QyHKIHS W TMOMCK €€ MHUHUMYMa. BO3MOXXHOCTH TPOrpaMMBbI.
3aanue napaMeTpoB, HEOOXOAUMBIX JIJIsl KOMITIBIOTEPHOTO pacyéra.

Pa3znesn 5. YHuBepcaabHasi nporpamma FTMT, npegnazHadyeHHasi UI1 pacyeTa KOHCTAHT
paBHOBecHS M0 JaAHHBIM CIEKTPOGOTOMETPUH

OcBoenne pabdotsl ¢ nporpammoit FTMT. Ocobennoctu crieKTpoOTOMETPHUECKOTO METoJa U
00paboTKK NaHHBIX crekTpooromMerpuu. Bun kpurepuanbHOM (GYHKIMM U MOUCK €€ MHUHHUMYyMA.
Bo3MosxHOCTH TporpaMmBbl. 3aaHne mapamMeTpoB, HEOOXOIUMBIX Ul KOMITBIOTEPHOTO pacuéra.

Pa3znen 4. YuuBepcaibHasi nporpamma HEAT, npeaxnazHayeHHasi i 00padOTKH JaHHBIX
KAJI0pUMeTPUYEeCKUX U3MepeHMit

OcBoenue pabotsl ¢ mporpammoit HEAT. OcoGeHHOCTH KalOpUMETPUH Kak MeToJa U 00paboTKu
JAHHBIX KaJIOPUMETPUUYECKOTO dKCIepuMeHTa. By KpurepuanbHO (YyHKIUU W MOUCK €€ MUHHUMYMA.
CoBMecCTHBI MTOMCK KOHCTAHT PAaBHOBECHUS U TEIIOBBIX 3P dekToB. Bo3MOKHOCTH MTpOrpaMMBbl. 3aaHue
[apaMeTpoB, HEOOXOAUMBIX JJIsl KOMIIBIOTEPHOIO pacyéTa.

5. O6pa3zoBare/ibHbIe TEXHOJIOTHHI
[lpu peanmuzanuu AUCHUIUIMHBI «XUMHYECKasi TEPMOJUHAMUKA PACTBOPOBY» HCIOIb3YIOTCS

cleAyronme 00pa3oBaTeNIbHBIC TEXHOIOTHH:

- TEXHOJIOTHUS PA3BUTHUSI KPUTUYECKOTO MBIIUICHUS;

- TEXHOJIOTUSl y4eOHOM IUCKYCCUH;

- rpymmoBas pabora.

WupopManinoHHbIE TEXHOJOTHH, HWCIIONIB3yeMbIe TIPH OCYIIECTBICHHH 00Pa30BaTEILHOTO
npoiiecca 1o JUCIHUILIHHE:

- TEXHOJIOTUHU CMCUIAaHHOT'O O6yT-I€HI/I$I.

6. YueOHO-MeTOIMYECKOE ODecTeYeHre CaMOCTOSITeIbHOM PadoThl 00y4YaIOLIUXCS

CamocrosTenbHas paboTa CTYJISHTOB HallpaBieHAa Ha YIIIyOJEHHOE CaMOCTOATEIbHOE M3yueHHe
OTJIENbHBIX pa3/esioB U TeM paboueil nmporpammbl. CamocTosiTeNibHasg paboTa CTYJIEHTOB MPOXOAMUT B
dopme HU3ydeHHs TEOPETHUECKOro MaTepuania (JeKIuil, peKOMEHJOBaHHOW JTUTEpaTyphl, B TOM YHUCIIE U
CaMOCTOSTENIFHOTO TIOMCKa MaTepHaloB B TJ00aibHOM cetH, Bkitodas DBC). K camocTosTenbHOi
paboTe OTHOCUTCS TaKXe MOATOTOBKA K JaOOPATOPHBIM 3aHATHUSM C MCIIOJIB30BAaHHMEM METOJUYECKUX
YKa3aHUM, pacIioyIoKeHHbIX Ha caiite 6ubmmoreku UBI'Y (anexTponHas Oubnuoreka):

KomnbroTepHoe MojienupoBaHie paBHOBeCMH B pacTBopax mo nporpamMe RRSU : yueGHoe
nocobue / MBaH. roc. yH-T ; cocT. E. B. Ko3nosckuit .— MBanoso : UBI'Y, 2013 .— 40 ¢ .— ISBN 978-
5-7807-1043-1. URL:http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/kozlovsky 2013_1.htm

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB /UIA TeKyllero KOHTPOJISI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTANMU 00y4YAaI0IIMXCS 110 JMCHHUILIMHE

Kontponp Tekyiei ycrieBaeéMOCTH OCYIIECTBISIETCS B COOTBETCTBHHM C TpadUKOM BBIMOJTHEHUS
y4eOHOTO IJIaHa U CKJIa/IbIBAETCs U3 OLIEHOK 3a 4 MHAMBUAYAJIbHBIX 33JjaHus B (hopMe 3aIIUThl OTUETA U
0 pe3yJibTaTaM CJla4l UTOTOBOTO 3a4€Ta.

K cpnaue 3au€ra nomyckaroTcs CTYACHTBHI, BBIIOJHHBIIKME BCE MpaKkTHYecKue (1abopaTopHBIE)
paboThl, OPOPMUBIIKE U YCIIECUIHO 3aIIUTUBIINE OTYETHI. 3a4ET MPOBOJUTCS B (pOpME YCTHOTO OTBETA
Ha BOIIPOCBHI, NpeUIOKEHHbIE MpenojaBareneM. OIEHKY «3a4T€HO» IOJIydaroT  CTYIEHTHI,
BBITMIOJTHUBIIKE MOJIHOCTBIO YUE€OHBIN IJ1aH (MPAaKTHUKYyM) M OTBETHBIINE Ha OOJIBIIMHCTBO BOIIPOCOB Ha
3aueTe. OLEHKY «HE 3aU4TEHO» I0JIY4aloT CTYACHTHI, HE BBINOJIHMUBIINE IPAKTUKYM WM HE OTBETUBILINE
Ha OOJIBIIMHCTBO BOIIPOCOB Ha 3ayeTe.
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8. YueOHO-MeTOAMYEeCKOEe M MH(OPMALIMOHHOE 00ecnieyeHne TUCHHIIUHBI
OcHoBHas TuTeparypa:

1. 3ustaunoB, H.H. Maremaruueckoe MOJEIUPOBAHUE XUMHKO-TEXHOJIOTUYECKUX CHUCTEM C
ucrnonb3oBanueM mnporpamMmmbl ChemCad : yueOHO-MeTommyeckoe mocodue / H.H. 3usaraunos,
T.B. JlanteBa, JI.A.PppkoB ; denepanbHoe areHTCTBO IO oOpa3zoBaHMio, ['ocynapcTBeHHOE
oOpa3oBaTenbHOe yupexjaeHue Beicmiero mnpodeccuoHanbHoro ooOpasoBanusi Kazanckuii
roCy/1apCTBEHHBIN TeXHOJornueckuili yuusepcutet ; coct. H.H. 3usarnunos, T.B. Jlantea u np. -
Kazanp : U3znarensctBo KHUTY, 2008. - 161 c. : w1., Tabn., cxem. - bubnuorp. B kH.. ; To xe
[DnexTponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=259070

2. Wlypeiruna, JL.U. Meroapl onTuMM3alu XUMHUYECKOTO HKCIEPUMEHTa : ydebHoe mocobue /
JL.U. Wypeiruna, O.I1. Cyposoii. - KemepoBo : KemepoBckuil rocy1apCTBEHHbIN YHUBEPCUTET,
2009. - Y. 1. Craructuyeckuii ananus skcriepumenta. - 58 c. - ISBN 978-5-8353-0926-9 ; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232734

3. KomneloTepHoe MOJenWpoBaHHE paBHOBecHMW B pacTtBopax mo mporpamme RRSU : yueGHoe
nocobue / BaH. roc. yH-T ; cocT. E. B. Ko3nosckuii .— MBanoso : UB['Y, 2013 .— 40 ¢ .— ISBN
978-5-7807-1043-1. URL:http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/kozlovsky 2013_1.htm

4. T'ymepo, A.M. Ilaker Mathcad: Teopuss u mnpaktuka : ydeObHOe mocobue / A.M. I'ymepos,
B.A. XonomnoB ; Axagemus Hayk PecnyOmuku Tatapcran, Kaszanckuii HanmoHanIbHBIH
UCCJIEIOBATEIbCKUN TEXHOJIOTHYecKui yHuBepcurter. - Kaszanp : UznatensctBo «®on» AH PT,
2013. - Y. 2. MathCad B wuccienoBaHMH MaTeEMaTHYECKUX MOJEIEH XUMHUKO-TEXHOJIOTHYECKUX
nporeccoB. - 84 c¢. : wi., tabm. - bubmmorp. B kH. - ISBN 978-5-7882-1487-0 ; To xe
[Dnexrponnsrii pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=258796
JononHuTenpHas IuTeparypa:

1. buonornyeckas Heopranuyeckas xumus=Biological Inorganic Chemistry: cTpykTypa u
peakuuoHHast crocoOHocTh : B 2-x T. / W. beprunwu, I'. I'peit, 3. Ctudens, /. Banenrune ; mox
pen. H.T. Ky3uenos, E.P. Munaesa, K.}O. Xwxun ; nep. ¢ aurn. B.B. Apneesa u ap. - 2-e uzs.
(31.). - M. : BUHOM. Jlaboparopust 3uanuii, 2014. - T. 1-2. - 1148 c. : wr - (Jlyumwit
3apyOexHbli yueOHUK). - bubmmorp. B kH. - ISBN 978-5-9963-1455-3 ; To xe - URL:
http://biblioclub.ru/index.php?page=book&id=362962

2.  Heynaumna, JLK. ®u3NK0o-XUMUYECKHE OCHOBBI MPUMEHEHUS KOOPAMHAIIMOHHBIX COEIUHEHUH:
yuebHoe mnocobue / JLK. Heynaunmna, H.B.Jlakuza ; MunuctepctBo oOpa3oBaHMsl M HayKu
Poccuiickoit ®@enepaunu, Ypanbckuil QenepanbHblii yHUBEepCUTET UMEHH nepBoro IIpesuaenra
Poccuu b. H. Enpriiuna. - ExatepunOypr: M3gatensctBo Ypansckoro yausepcurera, 2014, - 125 c.
: HII., TaoII., CXEM. - ISBN 978-5-7996-1297-9 :
http://biblioclub.ru/index.php?page=book&id=275816.

Pecypcbl nH(OpMaIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»:

Cucrema »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBarenbHOro rmpouecca «Moil yHUBEpcUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U MHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

ObC «YHuBepcuTerckas Oubdanoreka oHnaitay Www.biblioclub.ru

Onekrponnas oudanorexa MBI'Y _http://lib.ivanovo.ac.ru

Onexrponnsii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecniedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Libre Office, unTepHer-Opay3ep Yandex Browser, mporpammHoe oOecrieueHHe st

MojenupoBaHus TepmoanHamudeckux cuctem RRSU (PHMETR, FTMT, HEAT).

9. MaTepuajibHO-TeXHUYECKOE ODecTedyeHne T CIHIMIMHBI
Y4eOHble ayIUTOPUU:


http://biblioclub.ru/index.php?page=book&id=259070
http://biblioclub.ru/index.php?page=book&id=232734
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+32215+RU%5CIvSU%5Cclio%5C2171%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/kozlovsky_2013_1.htm
http://biblioclub.ru/index.php?page=book&id=258796
http://biblioclub.ru/index.php?page=book&id=362962
http://biblioclub.ru/index.php?page=book&id=275816
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek

OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus

(Puzmueckas XuMHsi HAHOMATEPUAIIOB)

- JUIA TIPOBEJCHUS 3aHATUH JIGKLIMOHHOTO THUNA C KOMILJIEKTOM CIEHHAIM3UPOBAHHONW yueOHOM
MeOenM M TEXHUYECKUMH CpEACTBAaMHM OOYYEHHUs, CIyXallUMH JUIsl [PeloCTaBIeHUs y4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

JlaGopatopus, ocHallleHHas JabOpaTOPHBIM 000PYAOBAaHHEM, KOMIJICKTOM CIELUAIN3UPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsI.

[ToMemienue A caMOCTOATENbHOM pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIELUAIN3UPOBAHHON
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW C BO3MOXXHOCTBIO MOAKIIOUCHUS K cetn «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JlemoHCTpanoHHOE 000pYJOBaHME W Y4E€OHO-HAIIIAJHBIC MOCOOWS IS 3aHATHHA JIEKIIMOHHOTO
Tuna, o0ecreynBaroIe TeMaTHUECKUE UIUTIOCTPALIUU: 3JIEKTPOHHbIE T0COOUs (MIPEe3eHTALIUN)
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ABToOp padodeil nporpaMMbl JUCHHMINIMHBI:
JIOLEHT Kadeaphl HEOPraHUYECKO! U aHAIMTHIECKON XUMIH, JIOLICHT, K.X. H. [Terpay J1.O.

[lporpaMmma paccMOTpeHa M YTBep)KACHA Ha 3ace/laHuH kadeapsl HEOPraHWYECKOH |
AHAIMTHYECKOU XUMHUH

LN/ 247 A 7 2,
« ooy ALEA- 20 /% r., mporokon Ne 7.2

[Iporpamma oOHOBIIEHA

MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBonurens Ol C.A. CoipOy

(mozruce)



