





1. OBBEKT, HEJIb U 3AJIAYH OCBOEHUSA JUCIHUIIJINHBI

JucuurrHa «XuMHsS» pacCMaTpUBAET BOIIPOCHI, CBA3aHHBIE CO CBOMCTBAMHU M
CTPYKTYpPOM XUMHUYECKHX BEIIECTB, C OCOOCHHOCTSIMH ¥ 3aKOHOMEPHOCTSIMHU
MPOTEKAHUSI XUMHUUYECKHUX MPOLIECCOB, YCTAHOBIEHUEM MATEMAaTHYECKUX 3aBUCHUMOCTEN
OCHOBHBIX XapaKTEPUCTUK XUMUYECKUX ITPOLECCOB.

[{enpr0 TUCIUTUTMHBI SIBISETCS W3YYEHHUE OCHOBHBIX MOHSITHN M 3aKOHOB OOIIIEH
XUMUHU: 00pa30BaHWE HEOPTAaHMYECKUX COCIMHCHHI; COBPEMEHHAs TEOPHUS CTPOCHUS
aToMa; CyTh M 3HAUYEHHUE MEPUOAMYECKOr0 3aKOHA; 00pa30BaHUE XMMHUYECKOU CBS3U;
3aKOHbl XMMUYECKOW KUHETUKU U PABHOBECHS; CBOWCTBA PACTBOPOB JJIEKTPOJIHUTOB H
HEIJIEKTPOJIUTOB;  3aKOHBI  DJIEKTPOXUMHH;  (OPMUPOBAHME Y  CTYICHTOB
COOTBETCTBYIOIIMX  3HAHWWA, YMEHHH W HABBIKOB JUISl  MCIIOJb30BAHUS B
po(ecCHOHANILHON AEeSTENbHOCTH, @ UMEHHO 00ECIeueHHEe JIeATeIbHOCTH YelIOBEeKa B
HeJpax 3eMJId TMPU AKCIUTyaTallMOHHOM pa3BelKe, 00bUe U TepepadOTKe TBEP/IbIX
MOJIC3HBIX HCKOMAEMbIX, CTPOMTEIBCTBE U OKCIUIyaTalldd TOJ3E€MHBIX OOBEKTOB
Pa3IMYHOrO HA3HAYCHUS. .

OCHOBHOE BHUMaHUE B MPENOAABAHUN JUCUUIUIUHBI YAETSETCS CO3IaHUI0 CUCTEMBI
3HAHWM W MPEJCTABICHUI, YTO B JATBHEUIIIEM ITO3BOJIUT;

— 00001maTh pe3ynbTaThl TEOPETUUECKHUX U IKCIIEPUMEHTATIBHBIX UCCIICTOBAHMIA,

— HCIOJB30BaTh YPABHEHHUS XHMHUYECKHX pEaKIUW Il OMUCAHUSI KOHKPETHOTO
TEXHOJOTUYECKOTO MPOIIECCa;

— BBINOJHATh TEPMOAMHAMUYECKHE M XHMMHYECKHUE PAcCyeThl JUIsl IUIAHUPOBAHUS U
MpoBeJICHUs (PU3UKO-XUMUUYECKUX IKCIIEPUMEHTOB;

— HCIOJB30BaTh METOJIbI XUMUUYECKON HICHTU(PUKAIIUU JJIs OonpeaeieHus: (pa3oBoro
COCTaBa U3y4YaeMbIX CUCTEM.

B pe3ynbrarte 0CBOCHUS TUCUMILUIMHBI CTYJEHT JOJKECH

3HATH

—  OCHOBHBIE 3aKOHBI U MOHATHS XUMUU;

— OCHOBHBIE TEOPHUM TEXHOJOTHUYECKUX IMPOIECCOB (TEPMOAMHAMUKA, XUMHUYECKas
KUHETHUKA);

— CBOMCTBA JJIEMEHTOB U UX COCAUHEHUN COTJIACHO MOJIOKEHUIO B IEPUOIUYECKOU
CUCTEME;

- XUMHYECKYI0 TEOPHIO PAcCTBOPOB, METOIUKY pacyeTa KOHIICHTpalui pacTBOPOB,
OTIPEICJICHUS] KOJUTUTATUBHBIX CBOMCTB paCTBOPOB;

— METOJIbl MPOMBIIUICHHOTO MPOU3BOJCTBA, XUMHUYECKHE U (U3UUYECKHUE CBOWUCTBA
METAJIJIOB U CILJIABOB.

- UMETh TMpEACTaBI€HUE 00 OCHOBHBIX MPUHIMMIAX  KHUCIOTHO-OCHOBHBIX
B3aUMOJCHCTBUN XMMHUYECKMX COEOUHEHHM B  pacTBOpax, OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX MPOLIECCAX, U MTPOLECCAX IIEKTPOIN3A.
yMeTh

— TI0JIb30BAThCSl METOJAMU TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMS;

— ONMUCBHIBATh KOHKPETHBIN TEXHOJOTHMYECKOM NPOLIECC YPABHEHUSMH XUMHUYECKUX
peakuuii;

— BBIIOJHATH TEPMOJAMHAMUYECKHE U XMMHUYECKHE pacueThl, IUIAHUPOBATh U

POBOJUTH (PU3UKO-XUMHUUYECKHUE IKCIIEPUMEHTHI;

IPOBOJAUTHL 0000ITIeHHE U 00pabOTKY SKCIIEPUMEHTAIBHBIX JTAHHBIX;
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- omnpenensatb (a3oBbli COCTAaB HU3YYae€MbIX CHCTEM; HCIOJIb30BaTh METOJIbI
XUMHUYECKON UACHTU(DUKAIINY.

[lepeuricnieHHBIE PE3yabTAThl O0YUYCHUS SBISIFOTCS OCHOBOM 15t (JOPMHUPOBAHHUS

CIEAYIOIIUX KOMIIETCHIUM:

- - CIIOCOOHOCTH K a0CTPAaKTHOMY MBINUICHUIO, aHanu3y, cuare3y (OK-1);

- TOTOBHOCTHh C €CTECTBEHHO-HAYYHBIX TO3HUIUN OICHUTh CTPOCHHE, XUMHUECKUN U
MUHEPAIBHBI COCTaB 3EMHOW KOPBI, MOPQOJOTHUYECKUE OCOOEHHOCTH W
TCHETUYECKHE THUIBI MECTOPOXKIACHUN TBEPIBIX IOJIE3HBIX HWCKOMAEMBIX IIPH
pelIeHNH 33/1a4 MO PAIMOHAIBHOMY U KOMIUIEKCHOMY OCBOCHHUIO T€OPECYPCHOTO
norennuaia veap (OIIK-4);

2. MECTO JUCHUIIJINHBI B OCHOBHOM OBPA30BATEJIBHON
IMPOI'PAMME

JlucuumniMHa OTHOCUTCS K LHUKIY MAaTeMAaTUYECKOM W €CTECTBEHHOHAYYHOU
MOATOTOBKM 0a30BOM dYacTM Yy4yeOHOro IUIaHa TIOATOTOBKH  CIEHHAIMCTa IO
cneruansHoct  21.05.04 TopHoe peno, cneumanuzanuu «OIEKTpUPHUKALUI U
aBTOMATH3aLKS TOPHOTO MTPOU3BOICTBAY.

3HaHUS W YMEHHUS, TPUOOPETCHHBIC TPU OCBOCHWU JIAHHOW JTUCIUTIINHBI,
peAU3yIOTCA CTYJIEHTOM M[pPU HW3YYEHUH JUCHHUIUIMH €CTECTBEHHOHAYYHOTO W
npodecCHOHabHOTO IUKIA:  «[ OpHO-TIPOMBINIUICHHAsT JKOJOTHs», «be30omacHoCTh
KU3HEACATCIILHOCTHY, «MarepruaiioBeieHue», «O00TalIeHne MoJe3HbIX NCKOITaeMbIX),
BBITIOJTHEHUU HAYYHO-UCCJIEA0BATEILCKON padOThl M MPOXOKJACHUU TOCYIAPCTBEHHOM
WTOTOBOM aTTECTAIUH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. Pacnipeesienne y4eOHbIX 4YaCOB 10 TeMaM JUCUUILINHBI U BUIAM 3aHATHI

KonunuecTBo yacoB (ouHas/3a049Hasi popma)
HaumenoBanue tem
(conmeprkaTesbHBIX MOAYJIEH) Bcero B Tom urcse
Jlexiuu | Ilpakr | Jlabop. | CPC
Tema 1. OCHOBBI XUMHUYECKOI1 26/21 i 12/- 10/20
TEPMOJMHAMUKU
Tema 2. OCHOBBI XUMHUUYECKOM
KUHETUKHA. XUMHYECKOE 24/22 4/- 10/2 10/20
paBHOBeCHE
Tema 3. JlucniepcHble cuCTEMBbI U
pacTtBOpHBI. PacTBOpHI 40/38 9/1 12/2 19/35
HE3JIEKTPOJUTOB U AJIEKTPOJUTOB.
NHnuBuayanbHOE 3a1aHNE -19 -19
KypcoBas pabora (mpoexr) - -
Hroro o Buaam 3aHATUI 90/90 17/2 34/4 39/84
KonTposib 18/18
Uroro: 108/108




dopMupoBaHUE KOMIIETEHIIMI B pe3yJIbTaTe 0CBOEHHUS TeM IMCUMILINHBI

Kommerenumu TeMbl AUCUUILIAHDBI, HALlEJIEHHbIE HA BLIPAOOTKY
KOMIIETEHIIH I
OK-1 Temsr 1, 2, 3
OIIK-4 Temsnr 1,2, 3
3.2. Jlekuun

Tema 1. OCHOBBI XMMHMY€ECKOIl TEPMOAUHAMHKH.

Conepxanue TeMbl 1:

OCHOBHBIE MOHATHA TEPMOJMHAMMKHU: CUCTEMA M BHEIIHSS Cpela, TUIbl CUCTEM
(oTkphbITas1, 3aKpbiTas, n3onupoBaHHas). [Ipomecc, Temnora u podoTa Kak J1Be (POPMBbI
nepenadyn dHepruv. COCTOSIHME CUCTEMBI, MapaMeTpPbl COCTOSHHUSA (IKCTEHCUBHBIE U
UHTEHCUBHbIE). DyHKIMU COCTOSHUS W HUX oOmue cBoiictBa. (OCHOBHBIE
TepMOJIUHAMHYECKUE (DYHKIMKU (BHYTPEHHSISI SHEPTHUs, SHTAIBIINS, SHTPONHUS, IHEPTHUs
['u66ca, osHeprus I'enpmronbia). CraHgapTHOE COCTOSHUE W CTaHJApPTHBIC
TepMOJUHaMHUeckue (QyHKIMM cucTeMbl. [lepBoe Hadano TepMOJMHAMUKH - 3aKOH
coxpaHeHusi sHepru. CBsi3b MEXAy SHEprueul, temiotod um padoroil. BHyTpeHHss
SHEPrus M SHTaNbNuA. TeraoBod 3(PPeKkT H30XOpHOro U HU300apHOTO MPOLIECCOB.
CranpmapTHas DSHTalIbIUS o00pa3oBaHUsl BemiecTB. Tepmoxumus. 3akoH [ecca.
TepMoXuMHUYECKHE YPABHEHUS U PACUETHI.

Bropoe Hawano  rtepmoaumHamuku. IIpomeccel  caMONpPOM3BOJIBHBIE U
HecamoripousBoJibHble. [loHsTHE 00 SHTpOmMU. DHTPONUS KaK KpUTepUaIbHas
GyHKIMS I U30JIMpPOBaHHBIX cucteM. [lpeacraBieHue o TpeTbeM Havaie
TEPMOJAMHAMUKHU. JIBa OCHOBHBIX (paKTopa, ONpEAEISAIONMEe CIOHTAHHOE MPOTEKaHUE
npoiiecca. Dueprus ['mu66ca. Ypasnenue ['n66ca. Kpurepuu HamnpapieHus mpoTeKaHUs
XUMHUYECKON peaKUu B U300apHBIX U H30XOPHBIX YCIOBUSX.

Jlutepatypa k Teme 1: [1, 2, 3]

Tema 2. OCHOBBI XUMHYECKOIl KHHETUKU. XHUMHYECKOe PAaBHOBECHE.

ConepxaHue TEMBI 2:

[Ipenmer XWMHYECKOM KUHETHKHA. ['OMOr€HHBIE UM TETEPOr€HHBIE PEAKIIUU.
CkopocTh peakniuu (MTHOBEHHAs W CpPEIHsAS), CIOcoObl ee BbipaxeHus. OCHOBHBIE
(dakTophl, BIUAIOIIME HA CKOPOCTh peaklMu. 3aKOH JedcTByromux macc. KoHncranta
CKOpoCTH peakiuu. KuHeTnueckuil NOpsaoK peakuuu. BrnusHue temmnepaTypbl Ha
CKOpPOCTh peakiuu. TemmnepaTypHbld KOI(D(UIIMEHT CKOPOCTH pEaKlUH. YpaBHECHHE
Appenunyca. OHeprusi akTUBaluu. BriusHue BHEWHUX (HAKTOPOB Ha CKOPOCTh
reTEPOTreHHbIX peakuuil. [IpencraBieHne 0 KHHETUKE reTEPOTEHHBIX MTPOIECCOB.

Karanu3. Tunel xumuueckux peakuuid. Llenmuple xumuueckue npoueccel. LlenHpie
IIPOLIECCHI — OCHOBA MPOLIECCOB TOPEHUS.

CocrosiHne paBHOBecHs. TepMoauHaMUUECKUd KpUuTepuil paBHoBecus. KoHcTaHTa
paBHOBecHs, CBsI3b KOHCTAHThl XHUMHYECKOIO paBHOBecHs ¢ »dHepruedt ['mnbbca,
3aBUCUMOCTB €€ OT TeMIiiepaTypbl. CMeleHne XuMru4eckoro pasHosecus. [Ipunnun Jle
[TaTenpe.



Jlutepatypa k Teme 2: [1, 2, 3]

Tema 3. lucnepcHble cucTeMbl U PpacTBOpbl. PacTBOpBI HE3JIEKTPOJUTOB U
3JIEKTPOJIMTOB.

ConepxaHue TEMBI 3.

[Tonsitue o mucnepcHbIx cucteMax. Cremenp aucnepcHocTH. Kiaccuduxarus
JUCTIEPCHBIX CUCTEeM. VICTMHHBIE pacTBOPHI, BUILI pacTBOPOB. CHOCOOBI BHIPAKEHUS
COCTaBa pPacTBOPOB: MAcCOBas JOJisl, NPOLEHTHAs KOHUEHTpAalus, MOJIbHAs JOJs,
MOJISIpHAsT KOHIIEHTpalMsl, HOpMallbHasi, MOJISUIbHAs KOHUEHTpauusa. PacTBopumMOCTb
TBEPIBIX BEUIECTB M Tra3oB. Xumuueckas Tteopust pactBopoB .M. Menneneesa.
ConbBaThl, TUApathl, TerioBble 3G(exTsl Mpu pactBopeHu. Kpucrammoruaparsl,
nerunparaiusi. OU3NKO-XUMHYECKask TEOPUs pacTBOPOB.

KosumuratuBabie CBOWMCTBa pacTBOpoOB. JlaBieHuWe Tmapa pacTBOpUTENS HaL
pacTBOPOM, TEMIEPATYPhI KUIIEHUS U 3aMEP3aHusl paCTBOPOB, OCMOC. 3aKOHbI Payis.

DJIEKTPOJUTBl U HEANEKTPOJUTHL. TEOopHsi SIEKTPOJIUTHYECKON JTHUCCOLMALINH.
CrerneHb nucCOIMAIMU, CHIIbHBIC U cladble AeKTpoiauThl. KoHCcTaHTa muccormaiuu.
KomnuraTuBHbIe CBOMCTBA AJIEKTPOJIMTOB, M30TOHWYECKUH Ko3(¢dumueHT. PaBHoBecHe
B PacTBOPAaxX CJIA0BIX JEKTPOJIUTOB. 3aKoH paz0OapiieHus OcTBasIb/A.

Bbydepubie pactBopel. MoHHBIE peakiuu oOMEHa B pacTBOpax, HAMpPaBJICHHUE HUX
NpoTeKaHus. AyToJIucCcOUMAIUs BOJbl, HOHHOE MpOU3BEACHUE BOJIbl. Bomopoanslii
rokasaresb. KucioTHO-OCHOBHBIE UHIUKATOPHI.

Jlutepatypa k Teme 3: [1, 2, 3]

3.3. IlIpakTnyeckue (CeMUHAPCKHE) 3AHATHS

Ne O0bvem, uac. | Jlutepa
Tema 3aHsaTHS
/1 OYH/3204 Typa

He npenycmoTrpensl

Nroro:

3.4. JlabopaTopHbie padoOThI

Ne T O0bem, uac. | Jlutepa
emMa paboThI
/i OYH/3204 Typa
1. Kiaccel HEOpraHMYeCKUX COSAMHEHHI 6/- [3, 5, 6]
5 KosnnyecTBeHHBIE COOTHOIIICHUS B XUMHYECKUX 4/ 3,5, 6]
pacueTax
3. | Tepmoxumus ¥ TepMOJIMHAMHKA 4/- [3, 5, 6]
4, XUMHUYEeCKast KHHETHKA 4/2 [3, 5, 6]
5. | XuMHuecKkoe paBHOBECHE 4/- [3, 5, 6]]
6. | PacTBOpHI HEAIEKTPOIUTOB U AJIEKTPOJIUTOB 6/2 [3, 5, 6]]
7. Bopopoaubiii mokaszarens. KuciotHo- 2/ 3, 5, 6]
LIEJIOYHBIE XapaKTEPUCTUKHU PaCTBOPOB C
8. | KomuraTuBHbIE CBOMCTBA PACTBOPOB 4/- [3, 5, 6]
Htoro: 34/4




3.5. CamocTosiTesibHasi padoTa CTYJIEHTA

Ne . O0Omnem, yac.
Bunel camocTosTenbHON pabOTHI CTYACHTA
/1 OYH/3204
1 N3ydenue nexnuonHoro matepuania (e meuee 50% ot 15/30
00beMa JICKIIHI)
2 [ToaroToBka k nabopaTopHbiM padoTtam (He meHee 50% oT 24/45
00beMa ayIUTOPHBIX J1a0OPATOPHBIX 3aHITHI)
3 [TonroroBka k nmpakTuueckum padboram (He menee 50% ot -/-
o0beMa ayANTOPHBIX MPAKTUICCKUX 3aHITHIN)
4 Brinmonnenue kypcoBoro npoekra (36 yacoB) -/-
5 Brinonnenue KypcoBoit paboThl (27 4acoB) -/-
6 BrinosiHeHre MHAMBUTYaIbHOTO 3aaHus (He MeHee 9 JacoB) -/9
Hroro: 39/84

3.6. Kypcogoii npoexT (padoTa), HHAMBHUIYAJIbHOE 3aJaHUE

CornacHo yueOHOMY IJIaHy 3a04HOM (OpPMBI OOY4YEHHS 1O JAUCUUIUIMHE
PEyCMOTPEHO BBINMOJIHEHUE UHANBUAYAIBHOTO 3aaHusl (KOHTPOJIBHON padoThI).

O0beM y4yeOHON Harpy3kd NpH BBINOJIHEHUH WHAWBUIYAJIbHOTO 3a/aHus
(KOHTpOBHOM PAOOTHI CTyIEHTa-3a0YHWKA) — 9 wacoB. 3ajaHWe Ha KOHTPOJIHHYIO
paboTy BbIOMpaeTcs CTYJEHTOM-3a0YHHMKOM B COOTBETCTBUM C METOJUYECKUMU
ykazaHusiMu  [6], coryiacoBeIBacTCS ¢ MPEMOJABaTeieM U BBIMOJHACTCS IO
METOAMYECKUMH peKoMeHaanusM [6].

4. POHJ OOEHOYHBIX CPEJACTB
4.1. Kpurepum " mKajdbl I HWHTCIPUPOBAHHON OLEHKH YPOBHS
chopMHPOBAHHOCTH KOMIIETEHIIU I

Cocmasnsaiowas KomnemeHyuu — nOJTHOMA 3HAHUL
HYJICBOM YpOBEHb: HEBEpPHbIC, HE apPryMEHTUPOBAHHBIE, C MHOXKECTBOM TIPYyOBIX
OIMOOK OTBETHI HA BOMPOCHI / OTBETHl HA JIBa BOIPOCAa U3 TPEX IOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUW HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

MUHHMAaJbHBII YPOBEHb: JIJaHbI HE MOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HWKE MHUHUMAJILHBIX TpeOoBaHUU. [[omyIieHo MHOTO
rpyOBIX OIHMOOK;

IIOPOTOBBIM YPOBEHb: JIaHBI HEAOCTATOYHO IOJIHBIC, TOYHBIE U APTYMEHTHUPOBAHHBIC
OTBETHl HAa BOIPOCHL. [LIIOXO 3HAET TEPMHUHBI, ONPEIACIEHUS U IOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHUS, IPUHIIUIIBI. JIOTMyIIeHO MHOTO HErpyObIX OIIHUOOK;

CpeaHUN ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. B 1e0M 3HAaeT TEPMUHBI, ONPEACICHUS W TOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIUIBL. J[OMyIIEHO HECKOJIBKO HErpyobix
OIINOOK;

MPOABUHYTHIM YPOBEHB: JAHbl MOJIHBIC, TOYHBICE M APTYMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHUHBI, ONMPEACIICHUS W TOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUS, MPUHIUIBL. J[OMyIIIeHO HECKOJIBKO HETPYOBIX OIIHOOK;
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BBICOKHUIM YPOBCHBL: JaHbl IIOJHBLIC, TOYHBLIC H aAPTYMCHTHUPOBAHHLIC OTBCTLI Ha
BOIIPOCHI. 3Haer TCPMUHLBI, OINPCACICHHA W IMOHATHSA, OCHOBHLIC 3aKOHOMCPHOCTH,
COOTHOHICHM:A, ITPUHIUIIBI. I[OHYHIGHO HECKOJILKO HETOYHOCTEH.

COCWIQ@]Z}ZIOWQ}Z Komnemenyuu — yMerusl

HYJIEBOM YPOBEHB: IOJHOE OTCYTCTBUE ITOHUMAHUS CYTH METOJMKHU PELICHUs 3a4a4H,

JOITYILIEHO MHOXECTBO IPyOEHIIINX OIIUOOK / 3a/1aHuUs HE BBINIOJIHEHBI BOOOIIIE;
MUHUMAJbHBII ypOBEHb: cllab0e TMOHMMAaHWE CYTH METOAMKH pELICHHs 3aayu,
JOTyIIeHbI TpyObie ommOku. PermeHust He ob6ocHoBaHbl. He ymeeT HCmonb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JIUTEpaTypy. He opuenTnpyercs B cienuanbHOM HAyYHOR
JUTEpaType, HOPMATUBHO-TIPABOBBIX AKTaX;

MOPOTOBBI YPOBEHb: JOCTATOYHOE IMOHUMAHUWE CYTH METOJMKU PpEUIeHHs 3ajayd,
JOMyIIeHbl OImMOKU. PemeHuss He Bcerza OOOCHOBaHBI. YMEET UCIOJb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JuTeparypy. (Cnabo OpHeHTHUpYyeTCsl B CIEUUAIbHOM
HAY4YHOH JIuTepaType, HOPMATUBHO-TIPABOBBIX aKTaXx;

CpGI[HHfI YPOBCHBL: B LECJIOM IIOHHMMACT CYTb MCTOAWKH PCIICHHA 3aaa4du, AOITYHICHBLI

ommOku. Pemenus He Bcerga 0OOCHOBaHBI. YMEET HCHOJIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CTICIUAIbHYIO HAYUHYIO JIUTepaTypy, HOPMAaTUBHO-TIPABOBBIC AKThI;
MPOJBUHYTHIM YpOBEHb: B IIEJIOM IOHUMAeT CYTh METOJUKH PELICHHs 3a/adH,
JoryiieHbl  HeToyHocTH. CrocoOeH 00O0CHOBAaTh peIIeHUS. YMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUUYECKYI0O M CIICHMAIBHYI0 HAy4YyHYIO JIMTEpaTypy, HOPMAaTHBHO-
MIPABOBBIC AKThI;

BBICOKHH YPOBEHb: MMOHUMAET CYyTh METOAMKH pelieHus 3agaud. CrocoO0eH 000CHOBATh

peuieHus. YMEET UCTOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUATBHYIO HAYYHYIO
JUTEpaTypy, NEPEIOBOM 3apyOeKHBINM OMBIT, HOPMATUBHO-TIPABOBHIE AKTHI.

COCI’I’ZCZG]Z}ZIOWCZ}I KomnemeHnyuu — graoeHue Hasvlkamu

HYJIEBOW YPOBEHB: HE MPOJAEMOHCTPUPOBAII HABBIKU BBITIOJIHEHUS IPO(HECCHOHATBHBIX

3aa4. VCHBITBIBAaET CyIIECTBEHHBIE TPYJIHOCTH TPU BBITOJIHEHUH OTIEIBHBIX
3aJaHM;

MUHHUMAJIBHBIA ~ YPOBEHb: HE  IPOJECMOHCTPUPOBAI  HABBIKM  BBINOJIHCHUSA
npodeCCUOHANIBHBIX  3aJlad.  VICMBITBIBAET  CYIIECTBEHHBIC TPYAHOCTH TIPHU
BBINOJIHEHUU OTACIbHBIX 3aJaHUM;

MOPOTOBBI  YPOBEHb: BJIAJICET OMNBITOM TOTOBHOCTH K TMPO¢deCCHOHAIBHOM
JEATEIBHOCTH M MPOo(eCcCHOHATBLHOMY CaMOCOBEPIIIEHCTBOBAHHUIO Ha IOPOTOBOM
ypoBHE. Tpy0BbI€ IEMCTBUS BBINOJHIET MEIJICHHO U HEKAYE€CTBEHHO;
CpPEIHUN YPOBEHB: BIIAJICET CPEIHUM OIBITOM TOTOBHOCTH K MPOQECCHOHATBHON
NEATETPHOCTH W MPO(EeCCHOHATBFHOMY CaMOCOBEPIIEHCTBOBAHUIO. TPYIOBBIC
JICACTBUS BBHITIOTHICT HA CPETHEM YPOBHE IO OBICTPOTE U KaYeCTRY;

IIPOJIBUHYTBIM YPOBEHB: BIIAJIEET OINBITOM M JOCTATOYHO BBIPAKEHHOW JIMYHOCTHOM

TOTOBHOCTH K TPO(ECCHOHANBHOM  JAEATETbHOCTH U MPOQPECCHOHATHHOMY
CaMOCOBEPIIECHCTBOBAHUIO. BBICTPO M KAYECTBEHHO BBINOJHAET TPYAOBBIE IEUCTBHS;

BBICOKH YPOBCHL: BJIAACCT OIIBITOM H BBIPAKCHHOCTBLIO JIMYHOCTHOM TOTOBHOCTH K

HpO(i)eCCHOHaHBHOfI JACATCIIBHOCTU U HpO(I)eCCI/IOHaJII)HOMy CaMOCOBCPIICHCTBOBA-
HHUIO. BBICTpO N KQUCCTBCHHO BBITIOJIHACT TPYAOBBIC I[CﬁCTBPI)I.



Obobwennas oyeHka cqhopmMupo8aHHoCmu KoMnemeHyuti

- HyJIEBOM YPOBEHb: KOMIIETEHLIUU HE CHOPMUPOBAHBDIL;

- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIHHOE KOJIMYECTBO KOMIIETEHIIMHI HEe C(HOPMUPOBAHO;

- TIOPOTOBBIM ypPOBEHb: BCE KOMIIETEHIUMH CQPOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
IIOPOTOBOM YPOBHE;

- CpEeIHUI YPOBEHb: BCE KOMIIETEHIIUN CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETCHIINU C(HOPMUPOBAHBI HA CPEAHEM WJTH BHICOKOM
YPOBHE;

- BBICOKHH YpOBEHb: BCe KOMIETEHIIMH C(HOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2. Bonipocsl K 3K3aMeHy

1. OCHOBHO-KHMCJIOTHBIE CBOMCTBA OKCUIOB U TUAPOKCH]IOB.

2. Comu. OCHOBHBIE, CPETHUE U KUCIIBIE COJIU.

3. CrexuomeTpUyecKHe COOTHOUIEHUSI (MAacCOBbIE, MOJBbHbBIE, OOBEMHBIEC) MEXIY
B3aUMO/ICUCTBYIOIIMMH BEIIECTBAMM.

4. OcHOBHBIE TEpMOAMHAMHUUYECKUE (DYHKIUHU, UX PUZNUECKUN CMBICI.

5. Onpenenenre TerioBoro 3hdexra peakuu. DHI0- U SK30TEPMUICCKHUE PEAKIIUH.

6. Outpomnus, ¢uznueckuii cmpici. Kpurepuit caMonmpou3BOIBHOTO MPOTEKAHUS
peaKkUMu B U30JIMPOBAHHBIX CHCTEMAX.

7.CBobomnass  osHeprusi ['ubO6ca. HampaBienue  mpoTekaHusi  peaknuu B
HEU30JUPOBAHHBIX CUCTEMAX.

8. Xummnueckas knHetuka. Kunernueckoe ypaBHeHne peakuu. [1ocTossHHAsE CKOPOCTH.
9. Ilopsinok peakuu MO BEUIECTBY. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHUEHTpaIu!
peareHToB.

10. 3aBUCUMOCTBH CKOPOCTH PEAKIMKU OT TeMIEepaTyphl. Y paBHEeHHE AppeHuyca.

11. Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

12. Cmemenue xumuyeckoro pasHoBecus. [Tpunnun Jle-1llarense.

13. PacTBOpBI HENEKTPOIUTOB. BUbI KOHIIEHTpaMi pacTBOPA, €EAUHULIBI U3MEPEHUSI.
14. PacTtBOpbI 37€KTpOIUTOB. CTENEHDb JUCCOIUALINH.

15. IIponsBeneHne pacTBOPUMOCTHA MAIIOPACTBOPUMBIX CUIIBHBIX AJIEKTPOJIUTOB.

16. NonHoe nponsBeaeHue Boabl. pH pacTBopoB.

17. NanukaTopsl. KauecTBEHHOE ONpeNENIEHNE KUCIOTHO-IIEIOYHOW XapaKTEPUCTHKU
pacTBopa.

18. Bydepnsie pactBopsl. bydepHas eMKoCTb.

19. KosmnuratuBHbIE CBOMCTBAa PACTBOPOB HE3JIEKTPOJIUTOB. Temmeparypbl KUNEHUS U
KpUCTaJUIM3aLMU PACTBOPOB.

20. OcMOTHYECKOE /1aBJICHHE.

21. KomdraTuBHbIE  CBOMCTBAa  pacTBOPOB  3JEKTPOJUTOB.  M30TOHMYECKUI
KO3 UITUECHT.

22. JlaBneHHe HACBIIICHHOTO Mapa pPacTBOPUTES HaJ pacTBOpoM. AOCOIIOTHOE H
OTHOCHUTEJNIBHOE U3MEHEHUE JAHHOW BEJIMYHHBI.
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4.3. IIpumMep 3K3aMeHAIUOHHOT0 OMJIeTa

I'OYBIIO «/loHenkuii HAUMOHAJIBHBIA TEXHUYECKUH YHUBEPCUTET
YpoBeHb BhICIIEro MPo(hecCHOHATEHOTO 00pa30BaHUS CIIEAAIUTET
CrenuanbHOCTE 21.05.04 «I"opHOE neno»
CHCI_[I/IaJII/ISaL[I/IH 3HCKTDI/Id)I/IKaHI/I$I 1 aBTOMAaTu3alusia rOpHOT'O ITPOM3BOACTBA
Cemectp BTOpOU
Vuebnas JUCHUITIIINHA XHUMMUA

buier Ne 1
1. IToka3aTh ruApPOKCUA, MPOSBISAIOMIUN aM(OTepHbIE CBOMCTBA:
a) NaOH 0) Zn(OH), B) Cr(OH), n) Mg(OH),

2. EquHuIer usmepeHus: MOJIIPHOW KOHIICHTPAITHHN

a) MOJIb/J; ©0) MOJIB/KT; B) IIPOIIEHTHI; T) 3TO Oe3pa3MepHas BEITUYUHA; 1) 371eCh

HET MPAaBUJIBHOTO OTBETA
3. Kakue gacTuIsl mpucyTCTBYIOT B paCTBOPE HEAJICKTPOIIUTA!
a) MOJICKYJIbI; ©0) MOHBI; B) MOJIEKYJIBI U MOHBI, ) 3J1€Ch HET MPABWILHOIO OTBETA ?
4. Kakue dacTuilpl cieayeT 3amucarh B BHAE HOHOB IPU COCTABJICHUU HWOHHO-
MOJIEKYJISIPHOE YPABHEHUS PEaKIUU:

FE(OH)3 + 3HNO; —» Fe(N03)3 + 3H,0?

5. Kak wm3Menutcsd (yBeJMUMTCS WM YMEHBUIMTCS) CKOPOCTh NMPAMOM pEakuuu IpU
MOBBILICHUN JIABJIEHUS B CHCTEME 2A(r) + B(r) = C(r) +D(1) ?

6. B xakom AUAIa3oHE TEMIICpATyp BO3MOKHO IIPOTCKaHUEC PCaKIINHU
4C3(T) + ZOZ(F) = 4C30(T)?

7. Haittu xoHctanty paBHoBecusi peakuumu N,Op = 2NO,, ecnu HayanbHas
koHneHTparusi N,O, coctamsia 0,06 MOJIB/JI, @ K MOMEHTY HACTYIUICHHSI PAaBHOBECHSI
B peakiuu yaactBoBaio 40% N,O,.

YTBepKIeHO Ha 3aceTaHNH KadeIphl JIpoToxon Ne or" " 20 T

3aB. kadempoii DK3aMeHaTop E.N.BonkoBa

4.4 Kputepum oueHMBaAHUS

CornacHo yueOHOMY IUJIaHy, MO JTUCHUILTUHE «XUMUS» Ui CTYAEHTOB 3a0YHOU
dbopmbl  00yueHHUs JUISL  JTIOMycKa K 9K3aMEHY JOJDKHO OBITh  BBIIOJIHEHO
UHAUBUIYyallbHOE 3ananue. CTyJeHThl 3a04HOM (OopMbl OOydeHHMsI, HE BBIMOJHUBIINE
WHIMBUIYAIbHOC 3a/JaHue (KOHTPOJIBHYIO pPaboOTy), K SK3aMEHY HE JOIYyCKATCS.
NunuBuayanbHoe 3adaHue (KOHTpOJIbHash paboTa) CTyAEeHTa-3a0YHUKA OILICHUBACTCS
«3a4TCHO» WU «HE 3auTeHo». Pabora 3auMThIBa€TCS TPH YCIOBUU MPABUILHOTO
BBINIOJIHEHUS BCEX 3aJaHHUM, BO3MOXHO HAJIMYWE€ HEKOTOPBIX HETOYHOocTen. Ecnu
paboTta He 3ayTeHa, CTYACHT-3a0YHUK JOJDKEH BHUMATEIBHO W3YyYUTh PEICH3HUIO,
UCITPaBUTH JIOMYIIEHHbBIE OMMOKN B COOTBETCTBHH C 3aMEYAHHSIMU PEIEH3CHTA U CIaTh
paboTy ais MOBTOPHOW TpoBepku. MHmauBuayanpHOE 3a7aHue (KOHTPOJIbHAS paboTa)
CTy/ICHTa 3a0YHMKA SIBISIETCS TOJIBKO JONMYCKOM K DJK3aMEHy M Ha HTOrOBYIO
9K3aMEHAIMOHHYIO OIIEHKY HE BIIUSET.

B xaxxnom Ouiiete copep KUTCs MATh 3aJaHUM TECTOBOIO xapakrepa (3amaHust Ne
1-5) u nBe pacuetHble 3amaun (3amaHus Ne 6 u Ne 7 COOTBETCTBEHHO). 3ajaHUSIM
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MPUCBAMBAIOTCs cienyromue BecoBble kodddumuenter: 0,05; 0,05; 0,05; 0,05; 0,20;
0,30 u 0,30. CymMma BecoBbIX KO3(h(DUITMEHTOB paBHA €AUHUIIC.

OTBeT Ha KaxxJ0€ 3a1anue oueHuBaercs no 100-0anbpHOM MmIKae.

B cnydae teopernueckoro 3amanus oneHka «100» cTaBUTCS B ciiyyae MOJHOTO
CHUCTEMHOTO PAaCKpBITHSI BoOIlpoca 0e3 KaKuX-Iub0o HeTOYHocTeW. bamibl cHuMaroTcs,
€CIM B OTBETE YIYIICHBl Kakue-TuO0 BTOPOCTENEeHHbIE MOMEHTHI (10 10 OGamion),
JOTMYIIEHBI HECYIECTBEHHBIE HETOYHOCTH (0 10 GayioB), MOMYIIEHBI CYIIECTBEHHBIC
HETOYHOCTH TIPU MPaBUJIBHOM OTBETE B HEJOM (110 25 OaioB), IPU HEJOCTATOYHOM
MPEJACTABICHUH MaTepuayioB (0aJUTbl CHUMAIOTCS KakK MPOIEHT HEeAOCTAIOIIEero
Marepualia ¢ y4eTOM €ro 3HAUMMOCTH ).

B ciyuae 3agaun onenka «100» cTtaBUTCS IpHU IPEACTABICHUN MMOJHOTO PEIICHHS
C MPaBWJIbHBIM XOJOM U TOYHBIM OTBETOM, IIPY BEPHOM YKa3aHHUH €IMHUIl U3MEPEHUS
BCceX (M3MUECKUX BEJIMYMH M BBIMOJHEHHOM IIOJHOM aHalM3€ pe3yJbTaToB (eciu
TpebyeTcs). banmibpl CHUMArOTCS, €CM B PEIICHUH €CTh HECYIIeCTBEHHbIE HETOYHOCTH,
HE TOBIMABIIME Ha pe3yibTaT (1m0 15 OayyioB), HEBEPHO YKa3aHbl WM HE YKa3aHbI
CAUHUIIBI U3MepeHus ¢Gu3nueckux BenuduH (10 15 0ayioB), MOMyIIEHBI OT/AENIbHbBIE
HETOYHOCTH B XOJI€ PELICHUs], HE UCKa3UBIIKE XOJ PEeIICHUs B 1eJoM (10 25 6asion),
HETOYHOCTh YHMCJICHHBIX Pe3yabTaToB (10 15 6amioB), omMOKM B aHAM3E PE3yJIbTaTOB
(mo 20 6amoB).

Ntorosas olieHKa 3a HK3aMEH PACCUUTHIBAETCS KaK CyMMa MPOU3BEIACHUN OIIEHOK
3a Ka)XJ10€ 33J]aHMe Ha UX BECOBOU KOI(PPUIIMEHT.

[Tomydyennass omenka 1o 100-0ayuTbHOW IIKane OMPEASTISIeT OIEHKY TI0
HAIIMOHAJILHOM mmIKaiie u mkaine ESTS.

[lepeBon omenku u3 100-OamnpHONM MmiKanel B rocynapctBenHyro u ECTS
OCYUIIECTBJISIETCS. B COOTBETCTBUU CO IIKanoil mpuBeneHHo B «llonoxkenun o0
opraHuzanuu ydyeObHoro mporecca B J[OHEIKOM HAIMOHAIBHOM TEXHUYECKOM
YHUBEPCUTETEY, YTBEP)KAEHHOM npukazom JOHHTY.

4.5. IlpuMepHasi TeMATUKA HHAMBUAYAJIbHbBIX 3aJaHUM

TemaTnka WHAMBUAYAJIbHBIX 3aJaHUM OpPHEHTUPOBAHA HA  COAEPKAHHUE
u3ydyeHHOro kypca «Xumus». CTyaeHTam Tnpemjiaraercsi M0 HHAUBUIAYATbHOMY
BapUAHTy PEIINTH 3a7a9i Ha N30paHHBIC TEMbI Kypca U KPaTKO U3JIOKHUTh AJITOPUTM HX
pELICHUS.

[IpumepHbIE TEMBI THAWBUAYATbHOTO 3a1AHUSA:

1. CtexuoMerpuveckue pacyerbl
JInst 3a0aHHOTO ypaBHEHUSI pEaKIuU
1) moaGepute cTexuomeTpuiaeckue K03 GUITUEHTHI;
2) onpenenuTe MOJIIPHYIO MAacCy BCEX pearupyrolux BEIeCTB;
3) MO W3BECTHOMY KOJIMYECTBY OJHOTO M3 PEAareHTOB pacCUMTalTe Maccy BCexX
OCTaJIbHBIX YYaCTHHUKOB PEAKIIUU.

2. XuMu4ecKkasi TepMOAMHAMHUKA
J1st peaknyu, MPUBEICHHON B TaOJIMIIE, BBITIOJIHATE CICAYIONINC 3a/IaHUS
1) paccunTalTe CTaHIAPTHYIO SHTAIBITUIO PEAKIIUU U YKOKUTE, IK30TepMUIecKas (¢
BBIJICICHUEM TEIJIa) WM DJHIOTEPMHUYECKass (C TOTJIONMICHHEM TeIUia) peaKIus
MIPOTEKAET;
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2) 6e3 pacyeToOB YKaXKUTE, KaK M3MEHSACTCS DSHTPOMNMS JAHHOH XHMHUYECKOM
peaKiiu, BHIBOJ IOJITBEPIUTE PACUETOM CTAHIAPTHON SHTPOIUH PEAKIINY;

3) onpenenuTe, B KAKOM HampaBiIeHUU (TIPSIMOM WM 00paTHOM) OyJeT MpoTeKaTh
peakiuu npu 298 K, ecinm Bce e€e yYaCTHUKH HAXOJATCS B CTAaHAAPTHOM COCTOSIHHM.
Pacuerom  ompepenute  WHTEpBal ~ TEMIIEpaTyp, B~ KOTOPOM  BO3MOXHO
CaMONPOU3BOJIBHOIO ITPOTEKAHUS PEAKLUU B IPSMOM HaIlpaBJICHUH.

3. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

JI1s1 OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM:

1) ykaxuTe OKUCIUTENb U BOCCTAHOBUTEIb, KAKOE BEILIECTBO OKHUCISETCS, a KaKoe
— BOCCTaHaBJIMBAETCS;

2) cocTaBbT€ DJJEKTPOHHBIE YpaBHEHHS W HAa OCHOBAaHMM MX pacCTaBbTE
K02 (PUITMEHTHI B ypaBHEHUSX PEAKITUH;

3) mpu HanuMuMKM TaOJWYHBIX JAHHBIX, MPUBEACHHBIX B IIpuiokeHuu, ompenenure
TEPMOJIMHAMUYECKYI0 BO3MOKHOCTh CaMOIIPOM3BOJILHOIO TIPOTEKaHUSI pPEaKIuu B
MIPSIMOM HaIpaBJICHUH IIPU CTAHAAPTHBIX YCIOBUSIX.

4. DJIeKTPOAHBIE MOTEHIIHAJIBI. TAJIbBAHNYECKHE 3JIeMEHThI

JIns1 JaHHOTO rajdbBaHUYECKOTO JIEMEHTA:

1) onpeznenuTe aHO M KaTOI;

2) HANWIIWTE YPaBHEHUS aHOJHOTO M KaTOJHOTO MPOIECCOB, CYMMapHbIC HOHHO-
MOJIEKYJIIDHbIE M MOJIEKYJIIPHOE YPaBHEHHSI O3TUX TMPOLECCOB, MPOTEKAOIIUX B
raJbBaHUYECKOM DIJIEMEHTE;

3) paccumutaiite smekTpoaBKyyr0 cuiny (3/C) raJibBaHWYECKOTO 3JIEMEHTa
IIPU CTAHIAPTHBIX yclIoBUX. 11 pacueToB ncnonb3yiite nanusie [Ipunoxenus.

5. PacTBopbI
[To maHHBIM TAOIUIIBI
1) paccunTaTh KOHIICHTPAIMIO PAacTBOpa YKa3aHHOW COJHK: a) IPOLIEHTHYI0, O)
MOJISIPHYIO, B) MOJISJIBHYIO, T) MOJIBHYIO JOJIIO PACTBOPUTEISI U PaCTBOPEHHOIO
BemecTBa. [11oTHOCTE pacTBOpa mpuHATH paBHOM 1,1 /M.
2) Onpenenuts TeMIIepaTyphl KHIIEHHS W 3aMep3aHHMs PacTBOPOB (IS BOIHBIX
pactBopos K,=0,54; K,=1,86).

4.6. [IpuMep TeKkylIero onpoca Ha JIadopaTOPHBIX 3aHATUSIX

JlabopaTopHas pabora Ha Temy: KHCIOTHO-OCHOBHBIE CBOMCTBAa OKCHUIIOB U
TUAPOKCUIOB. Bonpockl mpu TeKyIeM omnpoce:

1. Kakne oCHOBHEBIE KJIaCChI HCOPraHn4CCKux COCIMHECHUH BbI 3HaeTe?
2. Kakwue ciokHbIe BCIIIECTBA OTHOCAT K OKCI/II[aM?

3. Kak omnpenenuth OCHOBHO-KHCIIOTHBIE CBOWCTBA OKCHJOB: TEOPETHUECKU?
JKCIIEPUMEHTAILHO?

4. Kakue CclI0)KHbIE BEIIeCTBA OTHOCST K THAPOKCUIaM?

5. Kak onpenenuTs OCHOBHO-KUCIIOTHBIE CBOKMCTBA TMAPOKCHUIOB: TEOPETUUECKH?
JKCIIEPUMEHTAILHO?

6. Uto o3nauaet TepmuH «ampotepHocTts»? IlpuBenute nmpumepsl ampOTEpHBIX
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OKCHIOOB U THAPOKCHUIOB.

7. KakuMH KHCJIIOTHO-OCHOBHBIMH CBOMcCTBaMU 00iamaroT okcuabsl: Si0,, CrOs,
BaO, Cu,0? ObocHyiiTe CBOI OTBET.

8. KakuMu  KHCJIOTHO-OCHOBHBIMH  CBOWCTBAMH  OOJAMarOT  THUAPOKCHIIBI:

Cu(OH),, H,COg3, Zn(OH),, Ti(OH),? ObocHyiiTe CBOIT OTBET.

9. C kakuMu BEIECTBAMH B3aMMOJEHCTBYET PacTBOp IMAapoKcuaa Hatpus: H,S,
Ca0, SO,, Ba(OH),, Cs,0? ObocHyiiTe CBOI1 OTBET.

10. C xakum#u BeIIeCTBAaMHU B3aMMOJICUCTBYET pacTBOp cepHoi kucioTel: H,COg3,
CO,, SiO,, CuO? O6ocHyiiTe CBOM OTBET.

S. PEKOMEHJIYEMAM JIMTEPATYPA

OcHoBHas:

1. O0mass ¥ HeopraHWuyecKas XUMHUSA [DIEKTPOHHBIA pecypc]| : y4eOHUK st
By30B / D.T. Oranecsin, B.A. Tlonkos, JI.T. lllep6akoBa, A.K. bpens ; mox pen. 2.T.
Oranecsina — M. : MsparenbctBo FOpaiit, 2016. - 447 c. — Pexum gocrymna :
http://ed.donntu.org/books/19/cd9209.pdf. - 3ara. ¢ skpana.

2. XAMHS DJIEMEHTOB [DJEeKTpOHHBIN pecypc| : ydeOHuk mis By3oB / O.T.
OranecsiH, B.A. Tlonkos, JI.T. Illep6akoBa, A.K. bpens ; mox pen. 2.T. Oranecsina —
M.: UznarensctBOo  FOpair, 2017.- 251 ¢. — Pexum  jgocryna
http://ed.donntu.org/books/19/cd9210.pdf. - 3aru. ¢ skpana.

JdonojHuTeIbHAS:

3. IIpakTukym 1o o0melt XxuMuu [ DIEKTPOHHBIN pecypc] : yued.-MeTo 1. mocobue
JUIsL  CTYJIGHTOB HHXKEHEpHO-TeXHUYeckux cnenuaibHoctet / CocraB. : B.B.
[Ipucenckuii, E.M. Bonkosa, T.II. Kymumosa, JI.W. Py6neBa / mox penak. B.B.
[Tpucenckoro. — loneuk : 'OYBIIO «JIOHHTY», 2017. — 160 c. — Pexxum poctyna:
http://ed.donntu.org/books/17/cd6375.pdf - 3ara. ¢ skpana.

4, Xumusi  [DEKTpOHHBIM  pecypc] : y4eOHUK IS BBICHIMX  y4eO
3aBeneHuii./ [A.A. I'ypoB u ap] .- 4 —e usn, crep.- M., Uznarenscto BI'TY um. H.O.
baymaHa, 2017. - 775 C. - Pexxum JOCTyIIa

http://ed.donntu.org/books/19/cd9211.pdf. - 3aru. ¢ skpana.
6. YYUEBHO-METOJUYECKOE OBECIHHEYEHUE JUCHUIIJINHbI

MeTtoanuyeckue ykazanus, u3ganabie B JJonHTY:

5. Ilpuceackuii B.B., BoskoBa E.N., Py6nesa JL.M., Mmuyckuna MW.B.
JlaGoparopasie padoTsl o obmelt xumuun. — Jlonenk: JJouHTY, 2017.- 62 c. Joctyn
4yepe3 JTUYHbIN KaOUHET CTyJeHTA.

6. Meroauueckue ykazaHusl 1 KOHTPOJIbHBIE 3aaHUsI 10 XUMHH : JIJIs1 CTYJIEHTOB
3aouHoro otaeneHus / Cocras. : B. B. Ilpucenckuii, E. N. Boakosa, T. I1. Kynuiioga,

JI. W. Py6nesa / mon penak. B. B. Ilpucenckoro. — Jloneux : TOYBIIO «/JIOHHTY»,
2017. — 83 c¢. Jloctym uepe3 TUYHBIN KaOUHET CTYJICHTA.

/. QJJIEKTPOHHO-UH®POPMAIIMMOHHBIE PECYPCbHI

OBC JOHHTY - http://donntu.org/library
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