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1. Ilesin ocBOeHUsI AU CHMIIIMHBI

Ilenp paHHOW  AMCUMIUIMHBL - PACCMOTPEHHE OCHOB XMMHUYECKOH  TEpPMOAMHAMHKHU
IPUMEHUTEIBHO K MOHHBIM DPEAKIHUSAM B DPACTBOPAX — IMPOTOJIMTUYECKUM PEAKIUSAM M peakLusM
KOMILIEKCO0Opa3oBaHus. JAMCHUIUIMHA BKIOYAeT Kype JEKIUH, CEMUHApCKUE U MTPAKTUYECKHE pabOTHI.
B nexumoHHOM Kypce paccMaTpUBaIOTCS TEOPETUUYECKHE OCHOBBI XMMHUYECKONW TEPMOJMHAMUKHM M HMX
IPAaKTUYEeCKOe IPUMEHEHHE K MOHHBIM peakLusM B pacTBopax. JlaGopaTopHbIi MPAaKTUKYM
OpPUEHTHPOBAH Ha BHIPAOOTKY HABBIKOB B PEIICHUH 33Ja4 M0 TePMOAMHAMUKE. Takxke Kypc HarpaBlieH
Ha TEOPETHUYECKYIO U NIPAKTUYECKYIO MIOATOTOBKY CTYJEHTA K BBINOJIHEHUIO HAyYHO-UCCIIEJ0BATEIbCKON
pabotel (B cootBercTBUM C¢ Tematukoit HUP kadenpsr), kotopas ohopmisercss UMU Kak KypcoBas
paborta, a B AajbHENIIeM BXOIUT COCTABHON YaCThIO B IUIUIOMHYIO paboTy.

2. MecTo qucuuminibl B cTpyktype OIT

JlanHast JAMCLUMIUIMHA OTHOCHUTCA K JMCLUMIUIMHAM IO BbIOOPY dYacTH 00pa3oBaTeIbHOU
nporpaMmsl, GopMupyemMoil yyacTHUKaMu 00pa30BaTeIbHbIX OTHOUICHUH. Y CIIEIIHOE OCBOEHHE TaHHOH
JUCLUIUIMHBL  OyAeT cmocoOCTBOBaTh TIOTOBHOCTU CTYAEHTOB K IPOXOXKACHUIO Yy4yeOHOH u
IPOM3BOJICTBEHHOMN NMPAKTUK M YCIEIIHOMY BBIIOJIHEHUIO KypCOBOW M BBITYCKHOW KBaIM()UKALMOHHON
paboThL.

CryneHT, NpUCTYNAOIUNA K W3YYECHHUIO IUCUUIUIMHBI, JOJDKEH 3HAaTh OCHOBHBIC IIOJIOKEHUS
AHATUTHYECKOW W (PU3MYECKOW XMMHH, a TaKKe€ OCHOBBI UYMCIEHHBIX METOJIOB, YMETh IPUMEHSTH
3aKOHBl (PU3MUECKOW M aHAJUTUYECKOW XUMMM s pacdyera TEepPMOAMHAMUYECKUX IapaMeTpoB
IIPOLIECCOB, a TAK)KE€ PAaBHOBECHBIX COCTABOB PAacTBOPOB. BiajeTs HaBBIKAMU PELICHUS TUIIOBBIX 3a/1a4
[0 OCHOBHBIM pa3ienaM  (u3uyeckod XMMHUU PAacTBOPOB M  KOMIIBIOTEpPHOW  00paboTKH
AKCIEPUMEHTAIbHBIX ITaHHBIX.

Jli1s OCBOEHHUS JAHHOM JUCLUIUIMHBI 00yUYaroIUHCs TOJIKEH:

3HaTh: OCHOBHBIE OJIOKEHUS aHATMTUYECKON U (PU3NYECKON XUMHUH, a TAKKE OCHOBBI YUCIIEHHBIX
METOJIOB.

YMeTh: NOpUMEHATh 3aKOHbl (U3NYECKOM W  aHATUTUYECKOM XHMMHUU JJs  pacyera
TEPMOJAMHAMUYECKUX IaPaMETPOB IIPOLIECCOB, & TAKIKE PABHOBECHBIX COCTaBOB PACTBOPOB;

VIMeTh: HaBBIKM PELEHUs TUIOBBIX 3a/1a4 110 OCHOBHBIM pa3jenaM GU3NYECKON XMMUU PAaCTBOPOB
U KOMITBIOTEPHOM 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

3. [lnanupyeMble pe3yJbTaThl 00yUeHHs M0 TUCHHUILINHE

3.1. KomnereHuuu, GoOpMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET TUCIUTIIINHA

[Tpu ocBOGHMHU AUCHUILIMHBI (POPMUPYIOTCS CIEAYIONUE KOMIIETEHIIUU B cOOTBEeTCTBUU ¢ PI'OC
BO 1o nanHOMy HanpaBlIEHUIO TOATOTOBKHU:

0) mpodeccuonansusie (I1K):

[TIK-3 - cmocobGeH Ha ocHOBe KputHueckoro aHamusa pesyinbratoB HP m HUOKP onenuBath
MEPCIIeKTUBBl MX MPAKTUYECKOTO MPUMEHEHHUS W MPOJODKEHUsS padoT B BBHIOpAHHOW 00JacTH XHMMUH,
XUMHAYECKON TEXHOJIOTUH WM CMEXKHEIX C XUMHEHN HayKax.

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB O0Y4YeHHS] MO JAUCHUILUINHE, COOTHECEHHBIX ¢
(¢opMupyeMbIMH KOMIIETEHUIUSIMHU

B pesynbpTaTe 0CBOCHHS TUCIUTIUIMHBI 00 YJArOIITHICS JOJIKEH:

3HaTh:

OCHOBHBIC TIOHSITHS W TPUHIIUAIIBI XUMHUYECKON TEPMOJIWHAMUKH, a TAaKK€ OCHOBHBIC METOJIBI
OnpeieNICHUs] TEPMOIMHAMHYECKUX XapaKTEPUCTUK PEaKIUi; MPUHLUIIBI U3YYEHUS PEaKlUid B pacTBOPE
Ha OCHOBE TEPMOJAMHAMUYECKOTO TTOIX0/a,;

YMeTn:
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MPUMEHSTh OCHOBHBIC TIOHSATHS M 3aKOHBI (DU3MUYECKON XWUMHH JJII KOJIMYECTBEHHOT'O OIMHMCAHUS
PaBHOBECHUN B PacTBOPE; XMUMHUYECKH I'PAaMOTHO MOAXOAUTh K OMMCAHUIO IPOLIECCOB U PAaBHOBECUN B
pacTBOpe, UCTIONB3YS IS OTOTO PA3IMYHBIC UCTOYHUKH MH(OPMAIIMH, B TOM YHCIIE HHTEPHET-PECYPCHI
(TIOMCKOBBIE CHUCTEMBI, CIPAaBOYHHUKH, KOMIIBIOTEPHBIE 0a3bl JAaHHBIX), a TAKKe€ XUMHUYECKU I'PaMOTHO
(dbopMyITUpPOBaTh OCHOBHBIC PE3YNIBTATHI CBOCH HAYYHOU paOOTHI B 00JIACTH TEPMOJIUHAMUKU PEAKIIUNA B
pacTBOpe; IUIAHUPOBATh ONTUMAJbHBIE KOHLUEHTPAUMOHHBIE M JPYrHe YCIOBHS MPOBEACHUS
TEPMOJIMHAMUYECKOT0 IKCIIEPUMEHTA;

Nmers:

HABBIKM UCIIOJIb30BAHUS YUCICHHBIX METOI0B (KOMIIBIOTEPHBIX MIPOrpaMM) MPH PEIICHUH 33734
0 XUMHUYECKOW TEepMOJMHAMHKE U MOJEIUPOBAHUU pPABHOBECHH B pacTBope U 00paboTke
OKCIEPUMEHTAIBHBIX  JIAHHBIX;  HABBIKM  IIOCTAHOBKM  JKCIEPUMEHTA MO  OINPEICICHUIO
TEPMOJIMHAMUYECKUX [apAMETPOB PEAKLIUI B pacTBOPE.

4. O0beM U coiepKaHHe TN CHUTITTHHBI

OO0BbeM JMCHMIUIMHBI COCTaBJIsieT 6 3adeTHBIX enuHMI] (216 akajgeMHYECKHX YacoB), B T.4.
BBITNIOJTHEHHE KYPCOBOM paboThl — 32 aKaJeMHYECKHX Yaca.

4.1. Conep:kanue JUCHHILTHHBI IO pa3jienaM (TeMam)

No Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Pa3znesbl (Tembl) e 00BeM KOHTPOJISI YCTIEBAEMOCTH
UCIIUAILINHBI 5
e BaHATHS 3aHgTHS DopMbI TPOMEKYTOUHOU
© JICKIIUOH- CeMHHap- arrecraun
HOT'O THUIIa CKOT'O TUIla
1. OCHOBEBI XAMHYECKOH 8 4
TEPMOIMHAMHKH.
2. MeToapl ompeeICHUS 8 10 8 OTYeTsl MO0 WHIWBUIYAIBHBIM
TEPMOJMHAMHUYCCKUX  [apaMeTPOB 3a7aHUSIM
peaknuii B ra3oBoi (haze U pacTBope. KonTponbHas pabora
3 Xumuueckoe paBHoBecue. ClOXKHBIE 8 10 8 OT4eTsl MO WHIWBUIYAIBHBIM
paBHOBECHSI. 3a7aHUSIM
KontposbHas paboTa
4 TepMonvHaMMKa TrajJbBaHUYECKOIO 8 10 8 OT4eTsl MO WHIWBUYAIBHBIM
JJIEMEHTA 3aJaHUSAIM
KontposbHas paboTa
5 [Ipumenenne TepMOIMHAMHYECKUX 8 20 12 OTYeTsl MO0 WHIWBUYATBHBIM
METOJIOB K WOHHBIM pEaKIusM B 3aIaHUSAM
pacTBoOpax. KonTposibHas pabora
6 OcBoenne KOMITHIOTEPHBIX 8 24 OTYeTsl MO WHIWBHUIYATBHBIM
porpaMm IS pacdera 3aJJaHUSIM C HCIOJIL30BaHHEM
PaBHOBECHBIX COCTABOB PacTBOPOB H KOMITBIOTEPHBIX TIPOTPaMM.
00paboTKu IKCTIEPUMEHTAIILHBIX
JTAHHBIX.
54 36+24 Kypcosas paboTa
HWroro 3a cemectp: 54 60 3ayer.

4.2. Pa3BepHyTO€ ONMUCAHME CO/IeP:KAHNS TUCHMUIJIMHBI MO pa3aejaM (TeMaMm)

Pa3zpnen 1.0CHOBBI XUMHYECKOH TEPMOAUHAMMKH.

Brenenue. OcHOBHbIE TOHSATHS M ONpeAeNieHUA. 3aKoHbl TepMmoauHaMuku. [lepBoe Hauano
TePMOJMHAMHUKHA. OHTaIbNusA. TermoéMkocTh. Bropoe Havalo TepMOAMHAMUKH. ODHTPOMUSIL.
TepMoanHaMU4YecKue MOTeHIMANbI. JHeprus ['nb0ca u e€ n3MeHeHne B CaMOTPON3BOIBHOM IMPOIIECCe.
XUMHYEeCKH MOTEeHIHAN. XHUMHWYECKHMH MOTEHIIHAJ HIAeadbHOrO ra3a W KOMIIOHEHTa HACaIIbHOTO
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pactBopa. Tperwil 3akoH TepMoauHAMUKHU (TersioBass TeopemMa Hepucra). HyneBoit 3akon
TEpMOJMHAMUKH. BakHelIne COOTHOIIEHUS XMMHUYECKOW TEPMOJIMHAMUKHU. YPAaBHEHHE H30TEPMBI
XUMHUYECKON peakiuu. YpaBHeHue ['mOOca-I'enbMronbua. YpaBHeHue m300apbl XUMUYECKON peakuuu
(ypaBuenue Bant-I'odda). YpaBuenue Kupxroda.

Paznen 2. MeTtoabl ompeaejieHusi TEPMOANHAMHYECKHX MapaMeTPOB peakiuii B ra3oBoil
(daze u pacTBope.

OKCHEpUMEHTAJIBHBIE METO/bl ONPEIEICHNUS TEPMOJMHAMUYECKUX I1apaMeTPOB pEakuil B
pactBopax. [Torennuomerpus. O6paboTka SKCIIEpUMEHTANBHBIX JTAHHBIX [0 IPUHLUIY MaKCUMaTbHOTO
npasaononodus. Kanopumerpus. Metoa pacTBOPUMOCTH.

Pa3znea 3. Xumnueckoe papHoBecue. CJ10:KHbIe paBHOBECHSI.

PaccMoTpenue ciiydaeB yCTaHOBIEHUS DPABHOBECHH B CHUCTEMaxX, B KOTOPBIX IapalieidbHO
IMPOTEKalOT J1Ba U Ooliee B3aMMOCBSA3AHHBIX MPOIECCOB pa3aN4HON cTexuomeTpuu. OcoOeHHOCTH
pelIeHus 3a/1a4 Ha CII0KHbIE PABHOBECHSL.

Pa3znea 4. TepmoaguHaMuKa rajJibBAHUYECKOT0 3JI€MEHTA.

Ces3p Mexnay oHeprueir ['mb0ca smexrpoxmmuueckoil peakumn u DJIC  rampbBaHMYECKOTO
anemenTta. BeiBog dopmyn mns pacuera AG, AH, AS snexkrpoxumuueckoi peakiuu. 3 3aBUCHMOCTD

DJIC ranbBaHMYECKUX DIEMEHTOB OT TeMIeparypbl. |emmeparypubiii koddpduiment DIC u MeTOIbI
ero ompeneneHus. CBsA3p MEXAY 3HAKOM TEMIIEPAaTypHOTO KOX(PQHUIMEHTa U XapaKTepoM
JNEKTPOXUMHUYECKOHN pEeaKLnu.

Pa3nes 5. [IpumeHeHne TepMOIMHAMMYECKHX METOA0B K HOHHBIM pPeaKIMsIM B PACTBOPAX.

TepMoauHaMUYeckue XapaKTEPUCTUKU HEUJICAIbHBIX CUCTEM. AKTHUBHOCTh, KO3(DPHUIHEHTHI
akTUBHOCTH. CHMMETPHUYHOE W HECUMMETPHUYHOE CTaHAAPTHOE COCTOSHUE pacTBOpa. XUMHUYECKHE
HNOTEHIMAAbl W KOA(QQPHUIUMEHTHl aKTUBHOCTM HOHOB B pacTBope. TepmoauHamuueckas U
KOHIICHTpAllMOHHAsl KOHCTAHTHl paBHOBecHs. I[IpaBwiio MOCTOSIHHOM HWOHHOW cwibl. M3MeHeHue
SHTANBIMU (TEMI0BOM 3(h(HeKT) XUMUUECKON peakiiy, ero 3aBUCUMOCTb OT MOHHOI CHJIbI pacTBOpa U
npupoabl (POHOBOTO d3JEKTpoiuTa. V3MeHeHue HSHTponuM XuMudeckod peakiuu. OCHOBBI TEOpUU
pacTBOPOB CHJIBHBIX QJIEKTPOJUTOB W €€ TPUMEHEHHE JUIl NPUBEIEHUS TEPMOJMHAMUYECKHUX
apaMeTpPOB XUMUYECKHUX PEAKIUI K CTAHJAPTHOMY COCTOSTHUIO.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
[Ipu peanuzanmu OUCHUIUIMHBL «TepMOAMHAMHKA pEAaKIM B pPacTBOPE» HCIOIb3YIOTCS

CIIeAyIoNHe 00pa30BaTeIbHBIC TEXHOIOTHH:

- pEUTHHTOBasi TEXHOJIOTHS;

- TCXHOJIOTUA Pa3BUTHUA KPUTHYCCKOI'O MBIIIJICHHA

- TEXHOJIOTUS Y4eOHOM TUCKYCCUH,

- rpynmnoBast pabora.

WNHpopMallMOHHbIE TEXHOJIOTUH, MCIIOJIb3yeMble TPU OCYIIECTBIEHHMH 00pa3oBaTeIbHOIO
nporiecca 1o TUCIHUIIIHHE:

- TEXHOJIOTUHM CMEIIAHHOTO O0YYEeHHS.

6. YueOHO-MeTOAMYECKOE 00ecreYeHne CaMOCTOSITeIbHOM padoThl 00y4YaroLuXcst

CamocrosiTennpHass paboTa CTYJIEHTOB HallpaBjeHa Ha YIIIYOJICHHOE CaMOCTOSITEIIPHOE M3ydeHUE
OTJIENBHBIX Pa3JelioB U TeM paboueit mporpammbl. CaMocTosiTeNnbHas paboTa CTYIEHTOB MPOXOAUT B
dbopme u3ydeHus TEOPETUIECKOTO MaTepuala (JeKIuil, peKOMEHIOBAHHOM JTUTEPATYPHI, B TOM UUCIIE U
CaMOCTOSITEIILHOTO TOMCKa MarepuaioB B rinobambHOM cetr, Brimouas DBC). K camocrostenbHOM
paboTe OTHOCHUTCS TakXe IOJArOTOBKAa K JIAOOpPaTOpHBIM 3aHATHSAM (KOHTPOJBHBIM paboTaMm) c
UCIIONIb30BAaHUEM METOJUYECKHX yKa3aHWHM, pacmoliOKeHHBIX Ha caiite Oubnuoreku UBLY
(amexkTpoHHas OMOINOTEKA):
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KomneloTepHoe MOJenupoBaHHE paBHOBECH B pacTBopax mno mnporpaMme RRSU : yueOHoe
noco6ue / MBan. roc. yu-T ; cocT. E. B. Kosznosckuit .— WBanoso : UB['Y, 2013 .— 40 ¢ .— ISBN 978-
5-7807-1043-1. URL:http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/kozlovsky 2013_1.htm

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeJICTB J/UIA TeKYLero KOHTPOJsSl YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAMU 00yYaIOIIMXCS 110 JHMCHHUILJIMHE

KonTposib TeKkyilel ycrneBaeMOCTH OCYHIECTBIISIETCS 110 PEUTHMHIOBOM OILIGHKE TEKyIIei
ycrieBaeMocTd B 100-0anpHOM IIKajie, KOTopasi CKJIQABIBACTCA U3 OLCHOK 3a Pe3yJbTaThl BBHIIOJIHEHUS
CTYAECHTOM MHAMBUYAJIbHBIX JOMAIHUX 3aJaHUi (peleHHs 3a/1a4) U KOHTPOJIbHBIX paloT.
PeliTuHroBas oLeHKa TEKyIeld yCIIEBAEMOCTH 110 Kypcy «BBeneHre B XUMUYECKYI0 TEPMOJUHAMUKY»

1. Pemenue qomMamHuX MHOTOBapHaHTHBIX 3a7a4 — 5 X 10 = 50 6amnoB

2. BrinmomHeHHe KOHTPOIBHBIX padoT — 5% 10 =50 Gamnos

OLEHKY «3a4T€HO» MOJYYaloT CTYAEHTHI, BBIIOJHHUBIINE IIOJHOCTBIO Y4YEOHBIH IUIAH M
HaOpaBlLIMe He MeHee 55 0aioB, T.€. UMEET MECTO HaKONWTEelbHas oueHKa. OLEHKY «HE 3a4TEHO»
HOJIy4aloT CTY/JEHTHI, He HaOpaBiue 55 6ayioB.

3amuTa KypcoBo paOOThl CTYJEHTOM IPOBOAMUTCS B (OpME YCTHOIO BBICTYIUIEHHS C
Ipe3eHTalMed Mo pe3ylbTaTaM €ro Hay4dHO-HCCIeI0BaTelbCKol pabdoThl 3a IO B COOTBETCTBUU C
tematukoii ~ HUP  kadeapel.  OUCHKU  «omauuno»,  «XOpouwioy,  «VO08IeMBOPUMENTbHOY,
«HEey0081emeopumenbHoy»  BBICTABISIIOTCA ~ CTYAGHTY Ha OCHOBE  KOJUIETHAJIBHOTO  PELICHHUs
npernoiaBaTesiei o pe3yapTaraM Kak o0beMa IpoIeTIaHHON UM PabOThI, TaK U €0 OTBETOB HA YCTHBIE
Bompockl o teme HUP.

Onenka "OTIMYHO" CTaBUTCS 3a 3alllUTy, KOTOpas I10Ka3blBa€T NPOYHbIE 3HAHHUSA OCHOBHBIX
IPOLIECCOB M3yyaeMoOil IpeAMETHOW 00JacTh, OTIMYAeTCs INIYyOMHOW M IOJIHOTOM PAcKphITHS TEMBI;
BJIQ/ICHUE TEPMUHOJIOTMYECKUM annapaTroM; yMEHHE OOBSACHATh CYILIHOCTb SBJIEHUM, MPOLIECCOB,
COOBITHH, JlenaTh BHIBOIbI U 0000IIEHMS], 1aBATh apIyMEHTUPOBAHHBIE OTBETHI, IPUBOJUTH IIPUMEPHI.

Onenka "xopomo" cTaBUTCS 3a 3alUTY, OTJIMYAIOLIYIOCS INTyOMHON M TOJHOTOW pPacKphITHS
TeMbl, OOHApYyKUBAIOILlEe MPOYHbIE 3HAHHUSA OCHOBHBIX IPOLIECCOB M3y4aeMOW NpeiIMeTHOM o001acTH;
BJIQJICHUE TEPMUHOJIOTMYECKUM annapaTtoM; yMeHHE OOBSCHATh CYUIHOCTh SIBIEHUH, IPOIIECCOB,
COOBITHH, /1e1aTh BBIBOJABI U 000OIIEHHS, aBaTh apryMEHTUPOBAHHBIE OTBETHI, MPUBOJUTH MPUMEPHI.
Opnako 1omycKaeTcsl 0JJHa - 1B€ HETOYHOCTH B JI0KJIa/I€ UM OTBETaX Ha BOMPOCHI.

OneHka "yJ0BIETBOPUTENIBHO" CTABUTCS B Cllydae, €CIIM 3alUTa CBUAETENbCTBYET B OCHOBHOM O
3HAHUU TMPOIIECCOB H3Yy4YaeMOH TMpeaMEeTHON 00J1acTH, OTIMYAETCS HEIOCTATOYHON TIIyOMHOU U
MOJTHOTOW PACKPBITUS TEMBI; 3HAHHEM OCHOBHBIX BOIIPOCOB TeOpuH; ciIabo chopMUPOBaHHBIMU
HaBbIKAMHU aHalM3a SBJICHUM, NpPOIECCOB, HEAOCTATOYHBIM YMEHUEM JaBaTh apryMEHTHpPOBaHHbBIE
OTBETHI U NMPUBOJUTH NMPUMEpHI. J[OMycKaeTcsi HECKOIBKO OIMOOK B COAEP)KaHUM JOKJIa/la WK OTBETOB
Ha BOIPOCHI.

OneHka "HEyZOBIETBOPUTENIBHO" CTABUTCSA 3a 3alUTYy, OOHAPY)KMUBAIOILIYI0 HE3HAHUE MPOLECCOB
U3y4aeMoil mIpeIMeTHOW o00JacTH, OTIMYAIOIIYIOCS HETNIYOOKHMM PpAacKpbITUEM TEMbl; HE3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPHM, HEC(OPMHPOBAHHBIMU HaBBIKAMU aHalM3a SIBJICHUH, MPOILIECCOB;
HEYMEHUEM J1aBaTh apryMEHTHUpPOBaHHbIE OTBETHI. JlOMyCKAIOTCS CEphe3HbIE OLIMOKU B COJIEP)KaHUU
JIOKJIaJia WK OTBETOB Ha BOIIPOCHI.

8. YueOHO-MeTOAMUECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCITUTITHHBI

OcHoBHas uTeparypa:

1. OCHOBBI XMMHYECKOM TEPMOAMHAMMKHU: K Kypcy (u3HuecKod XUMHUHU: y4dyeOHoe mocolue/
I'.B. bymunoposa, H0.I'. 'ansameraunos, X.M. Spomesckas, B.I1. bapabanos; ®enepaibHOe areHTCTBO
no oOpa3zoBaHuio, l'ocygapcTBeHHOE 00pa3oBaTENIbHOE YUPEXKJEHHE BBICHIETO MPOPECCHOHANIBHOIO
oOpa3oBanus «Ka3aHCKHii rocy1apcTBEHHBIN TEXHOJIOTHYECKUN yHUBepcuTeT». - Kazans: KI'TY, 2011.
- 218 c. : mn., Tabn. - bubnworp. B kH. - ISBN 978-5-7882-1151-0 ; To xe [DmekTpoHHBIN pecypc].
http://biblioclub.ru/index.php?page=book&id=258361
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2. IamOypr, HO./l. Xumuueckas TepMmoanHaMuka : yuebroe nmocodbue / FO.J[. 'amOypr. - a1, u3a. -
M. : JIaboparopus 3nanwmii, 2016. - 240 c. : cxem., Tab:. - (YueOHuK a1 Beiciieid mkojsl). - ISBN 978-
5-00101-434-8 ; To xKe [DmeKkTpOoHHBII pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=445091

3. OcCHOBBI TEPMOXUMHUH. | 3aKOH TEPMOJIMHAMMKU: UHAUBUIYAJTbHBIC 3aJIaHUsI )11 KOJUIOKBUYMa U
MpPaKTUYEeCKUX 3aHATUH / MunucrepctBo oOpa3zoBanuss u Hayku Poccun, @DenepaiibHoe
rOCyJapCTBEHHOE  OIO/PKETHOE  00pa3oBaTelNbHOE YUPEKIACHHE BBICHIETO  HPOQECCHOHATHLHOTO
oOpa3zoBanus «Ka3zaHCkuil HALIMOHAJIBHBIN HCCIEA0BATEIbCKUN TEXHOIOTHUECKUNA YHUBEPCUTETY ; COCT.
JLLA. TlaBnmuuenxko, P.U. FOcymnoga. - Kazans : U3narensctBo KHUTY, 2014. - 42 c. - bubnuorp. B kH. ;
To xe - URL: //biblioclub.ru/index.php?page=book&id=42877

JononHuTenpHas tuTeparypa:

1. ®enoroB, M.A. SlnepHblii MarHUTHBI PE30HAHC B HEOPraHWYECKOW M KOOPIWHAITMOHHOMN
xumuH. PactBopsr u xuakoctd / M.A. @enotos. - M. : ®mmarmut, 2010. - 384 ¢. - ISBN 978-5-9221-
1202-4 ; To e [Daexrpounsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=76645

2. buonornueckas Heopranmueckas xumus=Biological Inorganic Chemistry: cTpykTypa u
peaKkIMoHHas criocoOHOCTh : B 2-X T. / W. beptunuy, I'. I'peit, 3. Ctudens, J{. Banentune ; moxa pea. H.T.
Kysnuenos, E.P. MunaeBa, K.IO. Xwuxun ; nep. ¢ anrn. B.B. AneeBa u np. - 2-¢ m3a. (91.). - M. :
BUHOM. Jla6oparopus 3uanuii, 2014. - T. 1-2. - 1148 c. : un. - (JIyummii 3apyOexxHbiii yueOHUK). -
bubmmorp. B kH. - ISBN 978-5-9963-1455-3 ; To xe [DnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=362962

3. Heynauuna, JI.K. ®u3uko-xuMu4yeckre OCHOBBI IPUMEHEHHS KOOPIMHAMOHHBIX COCIMHEHUN:
yuebHoe nocobue / JI.K. Heynaunna, H.B. Jlakuza ; MunucrepctBo o0pazoBanus u Hayku Poccuiickoi
Oenepannn, Ypanbckuil ¢enepanbHblii yHUBepcuTeT uMeHu mnepBoro Ilpesumenta Poccum b, H.
Enbuuna. - ExarepunOypr: M3natenbctBo Ypanbckoro yHuBepcuteta, 2014. - 125 c. : ui., Tabi., cxeM.
- ISBN 978-5-7996-1297-9 ; http://biblioclub.ru/index.php?page=book&id=275816.

4. DNeKTpOXUMHsS U XHUMHUYECKas KuUHETHKa : ydeOHoe mocobue / [.B. bynumoposa,
IO.I'. TanameraunoB, X.M. Spomesckas, B.II. bapabanoB ; MunucrepcTBo 00pa3oBaHus U HAYKH
Poccun, ®enepanbHOEe TOCYAApCTBEHHOE OIOMKETHOE 00pa3oBaTENbHOE YUPEKICHHE BBICLIETO
npodeccuoHaIbHOTO 00pa3oBaHus «Ka3aHCKMIT HalIMOHATBHBIN HCCIIEIOBATEIbCKUI TEXHOJIOTHYECKUN
yHuBepcureT». - Kazans : Uznarenscteo KHUTY, 2014. - 371 c. : tabn., rpad., uin. - ISBN 978-5-7882-
1658-4; URL.: //biblioclub.ru/index.php?page=book&id=427844

Pecypcel nH(OpMannoHHO-TETEKOMMYHUKAITMOHHON ceT «IHTepHEeT»:

Cucrema »5JIEKTPOHHOM MOJAEpPKKH oOpa3oBarenbHOro rmnpouecca «Moil yHUBepcUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl TaHHBIX U MHPOPMAIIIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuTeTckas Oubiuorexa onmaiin» Www.biblioclub.ru

DnexTponnas oubnmorexa MBI'Y _http://lib.ivanovo.ac.ru

Onextponnsbiii karanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnieyeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office, uarepuer-6paysep Internet Explorer, Moii yauBepcurer.

9. MatepunajibHO-TeXHHYecKoe o0ecneyeHue T CHUTIIHHBI

VY4eOHble ayIUTOPUH:

- JUIA TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUIA C KOMILJIEKTOM CIEIHAIU3UPOBAHHONW yueOHOM
MeOeM W TEXHUYECKHMH CpEICTBAMH OOYYCHHs, CIYXAIUMH JUIsI TIPEIOCTABICHUS Y4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

JlaGopaTtopusi, ocHaleHHas: Ta00paTOPHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsl.

[TomenieHne ansi CaMOCTOATENBHON pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEIHAIN3HPOBAHHON
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yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXKHOCTBIO TMOJAKIIOUEHUS K cetn «HTepHeT» u
obecrieuenuem noctymna B SUOC.

JleMOHCTpanMoOHHOE 00OpYy/IOBaHUE U YYEOHO-HATIISIIHBIE MOCOOMS JUIsl 3aHATHUN JIEKIIMOHHOTO
THUIIa, 00ECIIeYnBaIOIIUE TEMATUYECKUE WILTIOCTPALIUU: AIEKTPOHHBIE TOcOOUs (ITpe3eHTALINN)
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ABTOp padoueii nporpaMMbl IMCHMUIIAHBI:
Jo1eHT Kadenpsl pyHIaMEHTATLHON U MPUKIAJHON XUMUH, TOIEHT, K.X.H. [Ipipay J1.D.

[Iporpamma paccMOTpeHa U yTBEpXK/IeHa Ha 3aceJaHny Kadeapsl pyHIaMEeHTaIbHON U MPUKIaJHOI
xumun 31 aBrycra 2021 r., npotokosn Ne 1.

[Tporpamma oGHOBIIEHA

MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OII T.II. KycroBa

(mozmucs)

[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:
PyxoBonurens OII T.II. KyctoBa

(moaruch)

[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus kadeapnl Ne OT « » 20 T
CornacoBaHo:
PyxoBonurens Ol T.II. KyctoBa

(mozrucs)



