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1. llesu u 3212494 AU CIUILIHHBI

CdopmupoBars 3HaHUS 00 OCHOBHBIX MOHATHUSIX M 3aKOHAX (DU3UYECKONM XUMUH; HAYUUTh
TEOPETUYECKUM M IKCTICPUMEHTAITBHBIM METOJIaM MCCIICIOBAaHUS PABHOBECHBIX CHCTEM H
KHHETUKY TIPEBPAIICHNN; HAYYUTh TPUMEHSATH OTH METOABI TSI PEIICHUS 3a/1ad,
CBSI3aHHBIX C TPOU3BOACTBOM M 00PaOOTKONM METAJIOB U CILIABOB

Kparkoe conepxanmne TUCHMILTHHBI

3aKkoHbI TepMOIMHAMUKH. TepMognHaMudeckne QyHKIM: SHepTrus [ eTbMrombiia, SHEpTus
I'n606ca u ux 3aBUCUMOCTB OT TEPMOAMHAMUYECKHUX NTapaMeTpoB; ypaBHeHus [ ub0Oca-
I'enpMmronbua. TpeTuil 3aKOH TEPMOJIMHAMUKH; BEIYUCIICHUE a0COIIOTHBIX 3HAUCHU I
SHTPOIHH; TAOIHIIBI CTAHJAPTHBIX TEPMOTUHAMUYECKUX BETMYNH. XUMUYIECKOE
paBHOBecHEe . XUMHUYECKOE PABHOBECHE B TOMOTEHHBIX CHCTEMAaX; 3aKOH JICUCTBYIOIINX
Macc U pacyeT BBIXOJIa PEAKIINH; H30TEPMa XUMHUECKON peakilnu, 3aBUCUMOCTb
KOHCTAHTBI PABHOBECHUS OT TEMIIEPaTyphl; pPABHOBECHE B T€TEPOTEHHBIX CUCTEMAX,
YIPYTOCTh JUCCOLMAIIMY cOequHEeHU. TepmouHaMuyeckasi TeOpusi pacTBOPOB.
beckoHneuHo pa3z0aBieHHBIE PACTBOPHI; 3aKOH [ €HpH; paCTBOPUMOCTH ra30B B METAILJIAX;
3aKkoH Payns v cneacTBust u3 Hero. XMMHUYECKOe paBHOBECHE B pa30aBICHHBIX PACTBOPaX.
MeTozb1 onpeiesieHus] aKkTUBHOCTH KOMIIOHEHTOB PAaCTBOPOB; PacueThl pAaBHOBECHH C
UCIIOJIb30BaHMEeM akTUBHOCTH. Da30Bbie paBHOBecHs. Da3oBbIC MEPEXOIbI, UX
kiaccudukarms; ha3opasi quarpaMma OJHOKOMITIOHEHTHOW CHUCTEMbI. XUMUYECKast
KnHEeTHKa. KnHeTnka n TepMoAMHAMUKA TTPOIIECCOB KPUCTAILTA3AINHN; KHHETHKA
PacCTBOPEHHUSI TBEPBIX TN B KUIKKUX. [[0BEpPXHOCTHBIC SIBJICHUS U KOJUIOUIHAS XHUMHUSI.
AncopOuus ra3oB U €e 3aBHCUMOCTh OT TeMIepaTypbl; u3orepma Jlanrmropa; agcopOuus
U3 pacTBOPOB, ypaBHeHUE agcopoiuu ['m60ca. [ToBepXHOCTHO-aKTUBHBIE U HEAKTUBHBIC
BEIIECTBA; N30TEPMBI TIOBEPXHOCTHOTO HATsHKEHUs. JIMCTIEpCHBIE CUCTEMBI U UX
kJaccudukaius IaeKTpoxumMus Teopus 3EeKTPOIUTUYECKON TUCCOIMAlUU CIa0bIX
AIIEKTPOJIUTOB; ONPEIEJICHUE CTENEHU TUCCOIMALIUN 110 U3MEHEHUIO OCMOTUYECKHUX

3¢ (}HEKTOB U ANEKTPOMPOBOAHOCTH PACTBOPOB; MOABUKHOCTH HOHOB U YHCJIa IIEPEHOCa.
Jluddy3us B TBEpAbIX M XKUAKUX cucTeMax. Juddysus u ee 3aKOHBI; MEXaHU3MBI
muddy3un B TBEpABIX U KUIKUX Tenax. b dy3us B TBepAbIX Tenax. YpaBHEHUS

b dy3un; kodbdunuents! auddy3un U METOABI UX onpeaencHus. KoHBekTuBHas

g dy3us B )KUIKAX CUCTEMaX; €e OCHOBHBIE 3aKOHOMEPHOCTH

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUIIMHBI

[Inanupyemblie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: ba3oBble MOHATHS HU3NUECKON XUMUU U
3aKOHOMEPHOCTH XMMHUYECKUX MPOLECCOB
Ymeet: [IpoBoauTh NpoCTHIE Onepanuu (cxem
[IPOLIECCOB, IEPBUYHOIO aHAJIN3a PE3YJIBTAaTOB U
T.II.), BOCIIPOM3BOIUTH OCHOBHBIE ITOHATHS
(GU3UYECKON XUMUN, XUMUYECKOU TEXHOJIOTUU U
3aKOHOMEPHOCTEN XUMUUYECKUX IIPOLIECCOB
HmeeT npaktudeckuii onbIT: PaboTsl ¢ yueOHoM
IUTEepaTypoi Mo PU3NUECKON XUMUH,
CTPYKTYPUPOBATh MaTepHUaJl, BBLIEISTh NIABHYIO

OIIK-1 Cnocob6en pemiaTh 3a1a4u
npohecCHOHANTBHON NeITeTbHOCTH, IPUMCHSIS
METO/IbI MOJICITUPOBAHHUS, MaTEMAaTHIECKOTO
aHaJIM3a, €CTECTBCHHOHAYYHBIE M OOIEHHXCHEPHBIC
3HAHUA




MBICJIb, (POPMHPOBATH CMBICIIBI 0A30BBIX
XMMHUYECKUX MOHATHN

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.08.01 Anrebpa u reomeTpus,
1.0.08.02 MaremaTudecKuii aHaIu3,
1.0.10.02 Opranuydeckas Xumus,
1.0.13.01 HaueprarenbHas reomeTpus,
1.0.13.02 UnxenepHas rpaduka,
1.0.10.01 Heopranuueckasi Xumust

1.0.14 TeopeTnueckas MEXaHHUKa

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HAaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

1.0.13.02 UmxenepHas rpaduka

3Haet: [IpaBuna pa3paOoTKH, BEIOTHEHUS
0(OpPMIICHHUS U YTEHUSI KOHCTPYKTOPCKOM
TOKyMEHTALMU; CTAHJAPThl €AMHOW CHCTEMBI
KOHCTPYKTOPCKOU JOKYMEHTALUU YMEET:
Vcnonp30Barh rpaduueckie METObl pelIeHuUs
OTJENIBHBIX 33]1a4, CBI3aHHBIX C H300paKEHUEM
reoMeTpUYECKUX 00pa3oB, UX B3aUMHBIM
pacroN0KEHUEM U B3aUMOJIEHCTBUEM B
npocTpaHcTBe. FIMeeT NpakTUYECKHA OTIbIT:
Biiaienust HaBpIKaMU TEXHUKHU BBITIOJHEHUS
YepTEHKEN; HABBIKAMU YTCHUS YEPTEKEN

1.0.10.02 Opranunueckast Xumus

3naer: OCHOBHbBIE IOHATHUS, SIBIICHUS, 3aKOHbI
OpPraHUYeCKOM XMMHUU; KIacCU(UKALMIO U CBOWCTBA
XUMHAYECKUX AJIEMEHTOB, BEIIECTB U COSTMHEHHIA;
BU/Ibl XUMHUYECKON CBSI3U B PA3IMYHBIX THIIAX
COCIMHEHUI; TEPHOINIECKYIO CUCTEMY JJIEMEHTOB;
OCHOBHbBIE (PM3UUECKHE U XUMHUYECKUE SIBICHUS U
MPOIIECCHI, HA KOTOPHIX OCHOBAHBI MTPUHITUITHI
neiicTBUS 00BEKTOB PO EeCCHOHAIBHON
nesitenbHOCTH YMeeT: COCTaBIISATh U aHAIH3HPOBATh
XUMUYECKUE YPABHEHUS; IPUMEHATh XUMHUUECKHE
3aKOHBI JUTS PEIICHHSI TPAKTUICCKUX 3a]1ad;
MCII0JIb30BaTh OCHOBHBIE 3JIEMEHTapHBIE METO/IbI
XUMHUYECKOTO UCCIICIOBAHMS BEIIECTB U
COEJIMHEHUI1; TPOBOIUTH U3MEPEHUs], 00padaThIBaTh
W IIPEJICTABIIATH pe3ysbTaTel MiMeeT nmpakTudeckui
onbIT: [IpakTHyeckoro npuMeHeHHs 3aKOHOB
XMMWHW; HABBIKAMH PEIICHNS] XUMHYECKUX 33124 B
CBOEH IpeaAMETHON 00JIaCTH; HaBbIKAMU 00pabOTKH
KCTICPUMEHTAJIBHBIX JAHHBIX; HABBIKAMH OTIHCAHUS
XUMUYECKUX SIBJICHUH U PELICHUs THUIOBBIX 3a/1a4;
HaBBIKAMU BBITIOJTHEHHUS 3JIEMEHTAPHBIX
1a00paTOpHBIX (PU3MKO-XUMHUYECKUX UCCIICAOBAaHUN
B 001acTH IpoeccroHanbHOU EeATeTbHOCTH

1.0.08.02 Maremari4eCcKuid aHaIn3

3naeT: OcHoBHBIE MOHATHS AU (HEPSHINAITBHOTO U




WHTErPAJIbHOTO UCUHCIIeHus YMeeT: [IpumensTs
MOHATHS U METO/BI MATEMaTUYECKOTO aHAJIN3a IpU
[pEeIIeHNH IPUKJIAIHBIX 3aa4; IPOBEPSTH PEIICHUS
Nmeet npaktrueckuil onsIT: [Ipumenenus
COBPEMEHHOI0 MaTEMATUYECKOI0 HHCTPYMEHTAPHS
JUISl PEILICHUS IPUKIIAIHBIX 3a7a4; IOCTPOCHUS
MaTeMaTH4ecKoil MoJesin Mpo(eCcCHOHANBHBIX 3a]1a4
Y MHTEPIPETALNNU NIOJTYYEHHBIX PE3YJIbTATOB

1.0.08.01 Anrebpa u reomeTpust

3naet: OCHOBHBIE IOHATHS JTUHEHHON anreOphl,
BEKTOPHOH anreOpbl U aHATUTUYECKON TreOMETpUH,
WCITOJIb3YE€MBbIE ITPU U3YUYECHHUH JPYTUX JTUCLHUIIINH;
METO/IbI PELIECHUS] CUCTEM JIMHEHHBIX YPABHEHUN
YMmeet: [IpuMeHATh MeTObI aNredphl U TEOMETPUN
11 MOJEIIMPOBAHUs, TEOPETUUECKOIO U
DKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS IPUKIIATHBIX
3a/1a4; UHTEPIPETUPOBATH IIOJIYYEHHBIE B X0
pelIeHUs Pe3ysbTaThl FIMeeT MpakTU4eCKHIl OTIbIT:
[IprMeHeHNsI COBpPEMEHHOIO MaTEMaTH4ECKOIO
WHCTPYMEHTAPHsI JUIS PELICHHs] PUKIIAIHBIX 3aa4;
[IOCTPOCHUS MAaTEMaTUIECKON MOJIEIIN
npodeccuOHANBHBIX 3a/1a4 U UHTEPIPETalun
[OJIy4YCHHBIX PE3YyJIbTATOB

1.0.10.01 Heopranuueckast Xumust

3HaeT: OCHOBHBIE NIOHATHUS, SIBIICHUS, 3aKOHBI
HEOpPraHUYEeCKOM XUMUH; KI1acCU(PUKAIIUIO U
CBOMCTBAa XMMUUYECKHUX IEMEHTOB, BELIECTB U
COEJIMHEHMI; BU/IbI XUMUYECKON CBS3U B Pa3IMUHBIX
TUIIAX COCIMHEHUN; IEPUOINYECKYIO CUCTEMY
2JIEMEHTOB; OCHOBHBIE (PU3MUECKUE U XUMUUECKUE
SIBJICHUSI U TTPOLIECCHI, HA KOTOPBIX OCHOBAHBI
MPUHITUIIBI IEWCTBHSI 0OBEKTOB MPO(EeCCHOHAIBHON
nesrenbHOCTH YMeeT: CoCTaBIsATh M aHAIM3UPOBATh
XUMUYECKUE YPABHEHHUS; TIPUMEHSITh XUMHUYECKHE
3aKOHBI JJI PELICHUS] IPAKTUYECKHX 3a/1a4;
MCII0JIb30BaTh OCHOBHBIE 3JIEMEHTAPHbIE METO/IbI
XMMHYECKOTO MCCIIE0BAaHUS BEIIECTB U
COEJIMHEHUI1; MPOBOAUTH U3MEpPEHUs], 00pabaThIBaTh
W TIPEJICTABIIATH pe3ysbTaThl IMeeT npakTuieckuii
onbIT: [IpakTHyeckoro npMeHeHNs 3aKOHOB
XUMUU; HABBIKAMH PEIIEHUS XUMUYECKHUX 3a/1a4 B
CBOEH MIPEeIMETHON 00J1aCTH; HAaBBIKAMU 00pa0OTKH
SKCIIEPUMEHTAJIBHBIX TAHHBIX; HABBIKAMU ONTUCAHUS
XUMUYECKUX SBICHUM U PEIICHUS TUTIOBBIX 3a]1a4;
HABBIKAMH BBITTOJIHEHUS 3JIEMEHTAPHBIX
1a00PaTOPHBIX PUZUKO-XUMUUECKUX UCCIIEI0BAaHUM
B 0051aCTH TPO(ECCHOHAIBHON JESITeIbHOCTH

1.0.13.01 HaueprarenbHas reoMeTpHUs

3HaeT: OCHOBHbBIE TEPMUHbBI, CHMBOJIBI U TTIOHATHS B
HauepTaTeIbHOW T€OMETPHUU; CIIOCOOBI TOTYUSHUS
N300paKCHHUI OTTPeIeNIEHHBIX IpaduIeCKuX
MOJIEJIEN TPOCTPAHCTBA; OCHOBHBIE MPABUIIA
BBITIOJTHEHUS U 0(hOpMIICHUS rpadudecKoit
TOKyMEHTaluuu Ymeer: Pemars No3ULMOHHBIE U
METPUYECKHE 33/1a4U Ha TJIOCKOCTH; BBITIOJIHSITH
MMPOEKIIMOHHBIE YEPTEXKH PAZTUYHBIX
TCOMETPUUYECKUX TeJT U TIOBEPXHOCTEH; paboTaTh C
yaeOHUKaMHU, METOINYECKUMHU TTOCOOUSIMU H

JAPYTUMH HCTOUYHUKAMUA HaquO-TeXHquCKOﬁ




uHpopmarun ViMeeT mpakTUIeCcKuil OmbIT:
BrnaneHust cmiocOOHOCTBIO K aHAJIM3Y U CUHTE3Y
MPOCTPAHCTBEHHBIX ()OPM Ha OCHOBE TpauecKux
MoJIeJIeil TPOCTPAHCTBA; CIOCO0aMU PELLICHHS
pa3IMYHBIX 33]a4 HauepTaTeIbHON TeOMETPUHN

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO0m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 6 3.€., 216 4., 41 4. KOHTAaKTHOU

paboThI
Pacnipenenenue o cemectpam
Bcero B yacax
Bun yue6HOM paboThI
4acoB Homep cemectpa
3 4
O61mas Tpy10EMKOCTh AUCIUTIINHBI 216 108 108
AyoumopHvie 3auamusi: 24 12 12
Jlexuuu (JI) 12 6 6
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 6 5 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 6 0 6
Camocmosmenvuas paboma (CPC) 175 87,5 87,5
C IPUMEHEHUEM JHCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
. ;;)CCI;F;:JICHI/IG KOHCIIEKTa JIEKLIUH JJI1 CAMOCTOSITEIbHOTO 87.5 40 475
KOHTPOJIbHBIE PabOTHI 47,5 47.5 0
KOHTPOJIbHBIC pa0OTHI M 3aJaHUS 40 0 40
KoHcynbTanum 1 mpoMexXyTodHas aTTeCcTalus 17 8,5 8,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH JK3aMEH
5. ConeprkaHue TUCHMILIIIMHBI
Ne HaiMeHOBaNHE Pa3Ieon AMCLHILTHHE] OObeM ayTUTOPHBIX 3aHATUH 110 BHJIAM B Yacax
paznena Bcero J 113 JIP
1 3aKOHBI TEPMOAMHAMUKH 4 2 1 1
2 | XMMHYECKOE paBHOBECHE 4 2 1 1
3 |TepmoauHamuyeckasi TEOpHUs PaCTBOPOB 4 2 1 1
4  |®a30BblC paBHOBECHS 4 2 1 1
5 | Xumuyeckass KHHETHKA 4 2 1 1
6  |[loBepXHOCTHBIE SIBICHUS U KOJUIOUAHAS XUMUS 1 1 0 0
7 [OnexTpoxumMus 3 1 1 1

5.1. Jlekuum

Koi-
Ne Ne
HanmMenoBanme nim KpaTkoe cofepKaHnue JEKIIMOHHOTO 3aHITHS BO
NeKIUupas3aesa
4acoB
1 1 TepmoanHamuueckasi cucteMa u (PyHKIHUU COCTOSIHHSI; IEPBBI 3aKOH )
TEPMOJMHAMUKH; 3aKOH [ ecca M ero CIICACTBHS; 3aBUCHMOCTH TEIJIOBOTO 3 dekTa




pEeakLnu OT TEMIEPATYpPhl; TEIUIOTH 00Pa30BAHUS COEIUHEHUH; TEINIOEMKOCTb.
BTopoil 3aKOH TEPMOINHAMUKH, SHTPOIHS; BBIYMCICHUE U3MEHEHUS SHTPOIINHU JJIs
pa3NUYHBIX IporeccoB. TepmoanHamuueckue GyHKIUU: sHeprus [ enpMromnsiia,
pHeprus ['nd6ca n Mx 3aBUCUMOCTb OT TEPMOJUHAMUYECKUX ITApaMETPOB;
ypaBHeHus [ n60ca-I'enbmronbia. TpeTuii 3akOH TePMOAMHAMUKY; BBIYHCIICHUE
A0COJIIOTHBIX 3HAUEHUI SHTPONUHU; TAOIUIBI CTAHJAPTHBIX TEPMOJUHAMUYECKUX
BEJINYUH.

XUMHUYECKOE PABHOBECUE B TOMOTEHHBIX CUCTEMAaX; 3aKOH JECUCTBYIOLIUX MAcC U
pacyeT BbIXOJa PEaKIUU; U30TepMa XUMUYECKON PEAKIINU, 3aBUCUMOCTb
KOHCTAHTBI PABHOBECHS OT TEMIIEPATYPbl; PABHOBECHE B TETEPOIEHHBIX CUCTEMAX,
YIIPYTOCTh IUCCOLIMAIMU COETMHEHUI. PaBHOBECHE B KOHJIEHCUPOBAHHBIX
CHUCTEMAX, HE COJIEPKAILUX PACTBOPOB; PACYET XUMUUYECKOTO PABHOBECUS T10
TaONMHMIIaM CTaHAAPTHBIX TEPMOJUHAMUYECKUX BEIIMUHMH.

CriocoObl BeIpa)kKeHHUsI KOHLIEHTPAIHii; MapIyalbHble MOJIbHbBIE BEJIUYUHBL;
ypaBHeHus [ m60ca-/rorema; ypasaenus Knaneitpona-Knaysuyca; 3aBUCUMOCTb
TaBJICHHS HACBIILIEHHOTO Mapa OT TeMieparypsl. beckoneuHo pa30aBieHHbIE
pacTBOpPHI; 3aK0H [ eHpH; pacTBOPUMOCTD I'a30B B MeTaJUIax; 3aKkoH Payns u
CJIEICTBUS U3 HEr0. XMMUYECKOE PaBHOBECHE B pa30aBICHHBIX PacTBOpax; 3aKOH
NENCTBYIOLIMX MAacC; 3aKOH PacIpeesIeHUs U €ro 3HAYEHUE B METaJLUIypruy;
TepMOANHaAMUYecKre (PYHKIMH U 3aKOHBI COBEPUICHHBIX pacTBOpoB. HenneanbHubie
PAcTBOPBI; TEPMOJUHAMUYECKAsI AKTUBHOCTh, BBIOOP CTAHAAPTHOTO COCTOSIHUS.
MeTonb! onpeielieHHs aKTUBHOCTH KOMIIOHEHTOB paCTBOPOB; PaCcUEThI
[PaBHOBECHII C HCIIOJIB30BAHUEM AKTUBHOCTH.

dazoBble mepexopl, UX Kiaccupukanys; Gpa3onas JuarpaMma OHOKOMIIOHEHTHOM
4 4  |cucremsl. [IpaBuio ¢a3 ['nb6ca; dhazoBbie tuarpaMMbl IBYXKOMITOHEHTHBIX 2
CHCTEM U MX THIIbI; TOCTPOEHHE (a30BbIX TUAarpaMM MO KPUBBIM OXJIaXKICHHSL.

dopmanpHasi KHHETHUKA; CKOPOCTh U KOHCTAHTa CKOPOCTH XMMHUECKOI peakInu.
3aBUCUMOCTb CKOPOCTH PEAKLIMU OT TEMIIEPATYphbl; ypaBHEHNE AppeHUyca; CBA3b
MEX1y TePMOJMHAMHYECKIUMH U KUHETUYECKUMHU XapaKTepPUCTUKAMU. DHEprus
AKTHBALlMU; TEOPHS AKTUBHBIX cOylapeHUid. KnHeTHnKa reTeporeHHbIX peakiui;
MOHSTHE O TUMUTHPYIOIIEH CTaINH; MTOCIeI0BaTeIbHOE U TapalieIbHOe
[IPOTEKAHUE CTAIUMN MPOLIECCOB; TEPMOAMHAMHUUYECKAS! OL[EHKA MAKCUMAJIbHOM
TeMIeparypsl roperns. Kunetruka u TepMoJuHaMHKa MPOIIECCOB KPUCTAIN3AIINN;
KMHETHKA PACTBOPEHMSI TBEPABIX TEIN B KUAKUX. TepMOAMHAMHKA U KUHETHKA
B3aMMOJICHCTBUS OTHEYTIOPOB C Ta3aMH, IUIAKAMH U METaJNTNYeCKUMU
pacIruiaBaMu.

AcopOIHsi Ta30B U €€ 3aBUCHMOCTb OT TEMIIEpaTyphl; n3oTepMa JIanrmiopa,
a7IcopOITvsl U3 pacTBOPOB, ypaBHeHHUe ajcopoimu ['mb6ca. [loBepxHocTHO-
AKTUBHBIC U HEAKTHUBHBIE BEIIECTBA; N30TEPMbI TIOBEPXHOCTHOTO HATSKECHHUS.
ZII/ICHepCHBIe CUCTEMBI U UX KJ'IaCCI/I(i)I/IKaHI/ISI; MOJICKYJIIAPHO-KUHETUYCCKHE
CBOICTBA KOJJIOUHBIX PACTBOPOB, UX ONTHYECKUE CBOMCTBA; dh ekt Kunnans u
3akoH Pernest. Koarymsinyst KOJJTOUIHBIX CHCTEM, €€ 00IIHe 3aKOHOMEPHOCTH U
KUHETHKA; CTPYKTYPHO-MEXaHHUECKIE CBONCTBA IUCIIEPCHBIX CUCTEM; BI3KOCTh
HCTUHHBIX W KOJJIOMIHBIX paCTBOPOB.

CTETNIEHH JUCCOLMALIMYU 10 U3MEHEHUIO0 OCMOTHYECKUX 3()(PEKTOB 1
DIIEKTPONPOBOAHOCTH PACTBOPOB; MOJBMKHOCTH HOHOB U YHCJIA NIEPEHOCA.
3aBucumocTth JJ]C ranbBaHUYECKHUX 3JIEMEHTOB OT TEMIIEPATYPHI U
KOHLIEHTPALMK; ONPEAEIICHNE TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEaKIM 10
n3MeHeHuto JJ[C. Tumbl 37€KTPOA0B U 3JIEKTPOAHbBIE MOTEHINAIIbI; TAOIHIIBI
CTaHAAPTHBIX IEKTPOAHBIX NOTEHIIMAJIOB; TUIIbI FAJIbBBAHUYECKUX DJIEMEHTOB;
rajbBaHUYECKHE IEMEHTHI C TBEPJIBIMU IEKTPOJIIUTAMU U X UCIOIb30BAHKE B
METaJTypriH.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI




Ne Ne Kon-Bo
HanmeHoBaHue WITH KpaTKoe co/iepKaHue MPaKTUYeCKOro 3aHATHs, CEMUHapa
3aHATU|pa3ena 4acoB
1 1  |pemenue 3ana4 Ha 1, 2, 3 3aKOHBI TEPMOAMHAMUKH 1
2 2 |pelieHHe 3a/1a4 Ha XMMUYECKOE paBHOBECUE 1
3 3 |pemieHue 3a/1a4 Ha paCTBOPHI 1
4 4  |pemieHue 32134 Ha (ha30BbIC PABHOBECHS 1
5 S |pemieHHe 3aa4 HA XMMUYECKYIO KHHETUKY 1
6 7  |penieHue 3a1a4 Ha SIEKTPOXMMMIO: TajJbBaHUUECKUN 31emMeHT, JJIC 1
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HaumeHnoBaHue Win KpaTkoe cofiepskanue 1ab0opaTopHOi padoTh BO
3aHATHUsA[pa3iena
4acoB
1 1  [reruioBbie 3¢ (EKTHI peakiuii pacTBOPEHUS 1
2 2 |M3y4eHHEe XMMHUYECKOIO paBHOBECHS] TOMOTE€HHOW peakuu 1
3 3 |ompesneneHue CTENEHU AUCCOLUAIMM AIEKTPOINTA 1
4 4  |mocTpoeHue AMarpaMMbl INIABKOCTH JIByXKOMIIOHEHTHON CUCTEMBI 1
5 5 V3yueHne BAMSHUS KOHIICHTPAIUU BEIECTB M TeMIIepaTypbl Ha CKOPOCTh 1
peaklyy U CMEeIlleHHEe paBHOBECHS
6 7 [2NMeKTpoan3 BOAHBIX PACTBOPOB COJIEH 1
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Boinonnenne CPC
Cnucoxk nureparypsl (¢ yKazaHUEM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
COCTaBJICHUE KOHCIIEKTA JICKIUN JJIs1 Kysuenos 10.C., Jleonosuu b.11.
CAMOCTOSTEIHOTO H3yYCHHS duznyeckas xumus. YueOHoe nocodue. — 3 40
YemsiOunck: FOYpI'Y, 1998 ron. — 344 crp.
COCTaBJICHHUE KOHCIIEKTA JEKIINH UL Kysnenos 10.C., Jleonosnd b.H.
CAMOCTOATEIHHOTO H3ydeHMS dusnueckas xumusi. Y4yeOHoe mocodue. — 4 47,5
Uensounck: FOYpI'Y, 1998 rox. — 344 crp.
duznueckas xumus [Teker] : cO.
YIpaXHEHUH U 3a]1a4 110 HAIIPABJICHUIO
150400 "Mertannyprus" / B. 1. AHTOHEHKO
KOHTPOJIbHBIE PaOOTHI u 71p. ; nox pen. I. I Muxaiinosa ; FOx.- 3 47,5
VYpaun. roc. yu-T, Kad. ®us. xumus ;
FOVYpI'Y. - Uensbunck : M3nat. neHTp
FOVYpI'Y, 2013. - 445 c.
du3nueckas xumus [ Tekct] : cO.
yIpaXHEHUH 1 33124 110 HapaBJICHUIO
150400 "Metamnyprus" / B. I. AHTOHEHKO
KOHTPOJIbHBIE PA0OTHI U 3a/1aHUS u n1p. ; nox pen. I. I Muxaiinosa ; FOx.- 4 40
Vpain. roc. yH-T, Kad. ®us. xumus ;
FOVYpI'Y. - Uensbunck : M3nart. neHTp
HOVpI'Y, 2013. - 445 c.

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYILero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Haszeanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpoJIbHOTO [Bec [Topsnox HauKcieHus: 6amIoB
KM|mecTp| KoHTpoOIIst NS Oann eTcs B
ponp A
Texyuuii THIIOBLIE 3aureHo: 100% BBIIIOJIHEHHBIE 3a0a4l
1 3 1| 5 o DK3aMEH
KOHTPOJIb 3a/1aun He 3aureno: menee 50%
OTJINYHO: BCE OTBEYEHHBIE BONIPOCHI
Xopomio: 70-80% oTBeueHHBIX BOIIPOCOB
Tekymuit [mabopaTopHble YnosierBoputenbHO: 60% OTBEUEHHBIX
2| 4 1 5 SK3aMEH
KOHTPOJIb paboThI BOIIPOCOB
HeynosnersopurensHo: MeHee 50%
OTBEYEHHBIX BOIIPOCOB
OTJINYHO: BCE OTBEYEHHBIE BONIPOCHI
oone Xopomo: 70-80% OTBEYEHHBIX BOITPOCOB
P 'YnosneTrBoputenbHO: 60% OTBEYEHHBIX
3 3 J)KyTOUHAs BOITPOCHI - 5 PK3aMEH
BOIIPOCOB
arTecTanus .
HeynosnerBoputensHo: MeHee 50%
OTBEYEHHBIX BOIIPOCOB
OTINYHO: BCE OTBEYEHHBIE BOTIPOCHI
Mhome Xopomio: 70-80% oTBeueHHBIX BOIIPOCOB
P YnosnerBopuTenbHO: 60% OTBEUEHHBIX
4| 4 KyTOYHASI BOIIPOCHI - 5 DK3aMEH
BOIIPOCOB
arTecTanus 0
HeynosnerBopurensHo: Menee 50%
OTBEYEHHBIX BOIIPOCOB
OTJINYHO: BCE OTBEYEHHBIE BONIPOCHI
Xopormio: 70-80% oTBeueHHBIX BOIIPOCOB
'YnoenerBoputenbHO: 60% OTBEUEHHBIX
5 3 bonyc JIEKIINU - 5 YK3aMeH
BOIPOCOB
HeynosnersopurensHo: MeHee 50%
OTBEYEHHBIX BOIIPOCOB
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA
Bun npomexxyrounont arrecranuu | [Iponeaypa nposeneHus Kpurepuu onieHuBanus
AK3aMEH TECTUPOBAHHE B cootrBercTBUM ¢ miml. 2.5, 2.6 [lonoxxenus
9K3aMEH BOIPOCHI U TeCTUpOBaHUE (B coorBercTBuu ¢ 1. 2.5, 2.6 Tlonoxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Ne KM
KommnereHnuun PesynbraTsl 00yueHust
1213145
OIK-1 3uaet: ba3zoBble MOHATHSA (HU3MUECKON XUMUHM U 3aKOHOMEPHOCTH XMMHYECKHUX AL
- T T T T T
[IPOLIECCOB
Ymeet: [IpoBoauTh MpoCThIe oneparuu (CXeM MpoIeccoB, MEPBUYHOTO aHATTU3a
OIIK-1 PE3yJIBTATOB U T.II.), BOCTIPOU3BOJUTH OCHOBHBIC MOHATUS (PU3NUECKON XUMHUH, HAHAHAHH

XUMHUYECKON TEXHOJIOTUH U 3aKOHOMepHOCTeﬁ XUMHUYCCKUX IMMPOLCCCOB

OIIK-1 Mmeet npakTuueckuii onbIT: PaboThI ¢ yaeOHOM JIuTepaTypoit Mo hu3nvecKou




XMMUH, CTPYKTYPHPOBATh MaTepHall, BBIACIATH ITIABHYIO MBICIIb, ()OPMHPOBATH
CMBICIIBI 0230BBIX XMMUYECKUX MOHATHUI

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. Kysueuos, 0. C. ®uznueckas xumus [Tekcr] : ¢0. ynpaxkHeHU! U
3aaau. Y. 1. Xumunueckas repmonunamuka / 0. C. Kysnenos, b. U. Jleonosuy, O.
N. Kauypuna ; FOx.-Ypain. roc. yH-T, 3natoyct. ¢ui., Kad. OO, merannyprus ;
HOVYpI'Y. - Yensbunck : U3a-so HOYpI'Y, 2004. - 55 c. : u.
2.  Kuramuna, A. H. Xumus [Tekct] : na6. npaktukym / A. H. XKuranuna,
E. A. Tpodumog, O. 1. Kauypuna ; FOx.-Ypain. roc. yu-t, 3naroyct. ¢ui., Kad.
O6m. metamnyprus ; FOYpI'Y. - Uensounck : Uzn-so FOYpI'Y, 2002. - 152 c. : u.
3.  Jdunbaun, A. H. ®U3HKO-XUMHUSI METAJUTYPru4eCcKuX MpoLEeCcCCOB
[Texct] : yue0. mocobue mist metautypr. Hanpasienuit / A. H. {unsaun ; FOx.-
VYpau. roc. yu-T, 3naroyct. pui., Kad. O6m1. merammyprus ; KOYpI'Y. - UensOuHck :
Nzpat. nentp FOYpI'Y, 2014 .- 43 c. : u.

0) OononHumenvbHas Iumepamypa:

1. ®wusuueckas xumus [Tekcr] : ¢0. ynpaxkHEeHUH U 3a/1a4 O
Hanpasienuto 150400 "Meramnyprusa" / B. . Antonenko u ap. ; nog pen. I T.
Muxaitnosa ; FOx.-Ypai. roc. yu-1, Kad. ®uz. xumus ; FOYpI'Y. - UensiOunck :
Nzpart. uentp FOYpI'Y, 2013. - 445 c. : un.

2. Kysnenos, 0. C. ®uznueckas xumus [Tekcr] : ¢0. ynpakHeHUN U
3amad. Y. 1. Xumnueckas repmonunamuka / 0. C. Kysnenos, b. U. Jleonosuy, O.
. Kauypuna ; FOx.-VYpain. roc. yu-t, 3natoyct. ¢pui., Kad. O6m. meramnyprus ;
HOYpI'VY. - Yenabunck : U3a-so FOVYpI'Y, 2004. - 55 c. : um.

3. Canewm, P. P. ®usnueckas xumusi. Tepmoaunamuka [TekcT] : yueo.
nocoOue JyIsi By30B 110 XMM.-T€XHOJ. HanpaBieHusiM / P. P. Canem. - M. :
®duszmatiut, 2004. - 350 c. : n.

8) omeuecmeenHuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. 1. Ky3uenos 1O.C., JleonoBuu b.1. ®usndeckas xumus. YueOHOe
nocobue. — Yensaobunck: OYpI'Y, 1998 ron. — 344 crp.

2. ®uszunyeckas xumud [ TekcT] : ¢0. ynpaxxHeHUH U 3a7a4 10
Hanpasienuto 150400 "Metamnyprus" / B. . Autonenko u ap. ; noxg pen. [ T.
Muxaitnosa ; FOx.-Ypai. roc. ya-1, Kad. ®uz. xumus ; FOYpI'Y. - UensOunck :
Nzpat. nentp FOYpI'Y, 2013. - 445 c. : un.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. 1. Ky3neuos 1O.C., Jleonouu b.1. ®u3nueckas xumus. YueOHoe
nocobue. — Yensounck: FOYpI'Y, 1998 ron. — 344 ctp.



2.

®dusndeckas xumus [TekcT] : cO. ynpaxHeHHUH U 3a1a4 110
HarnpasieHuo 150400 "Meramnyprus" / B. . AaToHeHko u p. ; nox pexn. I. I.
Muxaitnosa ; FOx.-Ypai. roc. yu-1, Kad. ®uz. xumus ; FOYpI'Y. - UensOunck :
N3par. uentp IOYpI'Y, 2013. - 445 c. : un.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue
Ne HHT;EITIYPH BHF; ?T}g; C}?H]:)ﬁ bubnuorpagpuueckoe onrcanue
bopme
SIEKTDOHHO- [Tonomapesa, K. C. COopHUK 33134 110 (PU3UYECKON XUMHUH :
MeTOMTeCKIe 6H6HHI())TeqHaH yueonoe nmocooue / K. C. I[Tonomapesa, B. I. 'y, T C.
1 nocoélml 15 cHCTeMa Hukonbckuit. — 2-e uzn., ucnp. — Mocksa : MUCHUC, 2008.
perto aBI:lTeJISI A IATENLCTE — 340 c. — ISBN 978-5-87623-215-1. — Tekcr :
peron Hain: PIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-OMOINOTEUHas cUCTEMA.
https://e.lanbook.com/book/1866
gggﬁ;ﬂ (T):II:I;H Caupugos, B. B. ®usndeckas xumus : yaeOHOe mocodue st
JlonoHUTEIBHAS By30B / B. B. CBupunos, A. B. CBupugoB. — 2-e usm., ctep.
2 crucTeMa
MTepaTypa A TATENECTEA — Cankr-IlerepOypr : Jlans, 2022. — 600 c.
Hrfm, https://e.lanbook.com/book/187778
DIIEKTPOHHO- )
MeToecke UG Ot HAS dusnueckas xumus. Teopus U 3a1a4dl : yueOHOE mocoOue s
3 Inocoms st cHCTeMa By30B / 1O. I1. Akynosa, C. I'. U3otoBa, O. B. Ilpockypuna, U.
bero aBZ&IITeJ'I}I A IATEILCTEL A. UepenkoBa. — 2-e u3ll., crep. — Cankr-IlerepOypr : Jlans,
perion Haﬁ[{b 2022. — 228 c. https://e.lanbook.com/book/185893

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

[Tepedenp ucmonb3yeMbIx MPoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne 1 CIUIITUHbI

OcHoBHOE O60py,Z[OBaHI/Ie, CTCHIbI, MAKCTbI, KOMIIbXOTCpHAA TCXHHKA,

3aHATUA 1 CEMHUHAPHBI

2)

Bun 3anaruit al}\f; IPeAyCTaHOBJIEHHOE IPOrPAMMHOE 00€eCIeueHHe, UCIIONIb3yeMOE IS
pa3JIMYHbIX BUIOB 3aHATUN
206
DK3aMeH 3) OTCYTCTBYET
JaGopatoprsie  |105 [Teus kamepHas [IKJI-1-2-12 — 1 wt.; JITabopatopus "O6mas xumus" — 1 mrt.;
ARSI 2) YcranoBka nHAyKnnoHHas maBuiapHas Y UI1-3-440-0,0005 — 1 wt. FactSage
6.4 JIuuensus Ne0531 ot 2014 1. 6eccpou. — 1 in/
206
Jlexuuu 3) OTCYTCTBYET
Mpaxtiacckue (105 [leub kamepHas [1KJI-1-2-12 — 1 wT.; Jlaboparopus "O6mas xumus" — 1 mr.;

YcranoBka UHAyKIIMOHHas maBuiabHas Y UI1-3-440-0,0005 — 1 mT. FactSage
6.4 JInuensus Ne0531 ot 2014 1. 6eccpou. — 1 in/




CamMocTogTeabHas
pabora cryneHTa

401
(2)

Cucremuslii 610k Celeron D 320 2,40 Ghz\256 Mb\80 Gb — 2 mrt;
Kommnbrorep B coctaBe: cuctemusiid 6510k Intel Core2 DuoE6400/2*512
MB/120GbP5B-VM/3C905CX-TX-M/Kb — 8 mt.; MonuTop 17" Samsung
Sync Master 765 MB — 9 mit.; Monutop 17" Samsung Sync Master 797 MB —
1 mT.; Oxpan HacTeHHbIN Proecta — 1 mrt.; [Ipoextop Acer X1263 — 1 wT,;
Windows (43807*** 41902***) Firefox 43 (becrmatnoe) Lira SAPR 2014
Espri 2013 Monomakh-SAPR 2013 Sapfir 2014 NOD 4 MS Office
(46020***) Windjview 2.1 (6ecruarnoe) 7-zip 15.2 (6ecrumatHoe) Adobe
reader 11 (6ecruiatHOe) Gimp 2.8.16 (6ecrutatHOe) Inkscape 0.91
(6ecrutatnoe) Unreal Commander (6ecrutatnoe) Visual Studio 2008
MathCAD 14 (3aka3 Ne 2558410 ot 21.10.2009) 1C Ilpeanpustue 8.3
yueOnas Bepcust KoncynpranT + (oroBop Nel45-17 ot 5.05.2017)




