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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

1.0.09.02 MaremaTuueCcKuii aHaIu3,
1.0.09.01 Anrebpa u reomeTpus,
1.0.14.01 HaueprarenbHas reomMeTpus,
1.0.11 Xumus,

1.0.14.02 UnxenepHas rpaduka

1.0.16 Texanueckass MeXaHHKa,

1.0.25.04 ObpaboTka METaIOB JJaBJICHUEM,
1.0.25.03 JluteitHoe MpOU3BOJCTBO,

1.0.19 MexaHnuka »KHIKOCTH U rasa,

1.0.26 Metoapl U cpeacTBa KOHTPOJIS KadyecTBa
METaJIJIOPOTYKIIUH,

1.0.15 OcHOBBI TEOPETUYECKON MEXAHUKH,
1.0.25.05 Tepmuueckasi 00pabOTKa METAIIIOB,
1.0.20 MarepuaiioBeieHHeE,

1.0.27 ®u3uKo-XUMHsI METAJUTY PrUYECKUX
MPOIIECCOB,

1.0.28 Koppo3zus 1 3a1mra METaIJI0B

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

NpCAMICCTBYIOINUX JUCIHUIIINH:

Jucrumimaa

TpeboBanus

1.0.11 Xumusa

3HaeT: OCHOBHBIE MIOHATHSL, BJICHHUS], 3aKOHBI
HEOPraHMYECKOW XUMUH; KITaCCU(DHUKAIIIO 1
CBOMCTBAa XMMHUECKHUX AJIEMEHTOB, BELIECTB U
COCIMHEHUI; BUIBI XUMUYECKON CBSI3U B PA3TMUHBIX
TUIIAX COCUHEHUN; IEPUOINYECKYIO CUCTEMY
DIIEMEHTOB; OCHOBHBIC (DM3MUYECKHUE U XUMHUYECKHE
SIBJICHUS U MPOLIECCHI, HA KOTOPbIX OCHOBAHBI
MPUHIIUIIBI IEHCTBUSL 00BEKTOB MIPOo(hecCHOHANTBHON
nestenpHOCTH YMeeT: CoCTaBIsATh M aHAIIM3UPOBATH
XUMHUYECKUE YPABHEHHSI; MPUMEHSITh XUMUYECKUE
3aKOHBI JJIs PEIeHUs IPaKTUYECKHUX 3a]1ay;
WCIIOJIb30BaTh OCHOBHBIE JIEMEHTAPHBIE METOIBI
XMMHYECKOTO HCCIIEI0BAaHUS BEIIECTB U
COEJIMHEHUI1; TPOBOIUTH U3MEPEHUs], 00padaThIBaTh
Y MIPEACTABIISITh PE3YJbTaThl IMeeT npakTuieCcKuil
ombIT: [IpakTHyecKkoro MpUMEHEHUs 3aKOHOB
XMMHH; HABbIKAMHU PELIEHUS] XUMUYECKUX 33/1a4 B
CBOEH IpeAMETHON 00JIaCTH; HaBBIKAMU 00pabOTKH
SKCIIEPUMEHTAJIBHBIX JIAHHBIX; HABBIKAMU OIMUCAHUS
XUMHUYECKUX SBICHUIN U PEIICHUS TUIIOBBIX 33]1a4;
HABbIKAMU BBITTOJHEHUS 3JIEMEHTapHBIX
1a060pPaTOPHBIX (PUZUKO-XUMHUUECKUX UCCIICTOBAHMIA
B 0071acTH TTpo(heCcCHOHATBHOM IEATETHOCTH

1.0.14.01 HaueprarenbHas reoMeTpHUs

3naer: OCHOBHBIE TEPMUHBI, CAMBOJIbI U TIOHATHUS B
HayepTaTeIbHON reOMETPUH; CIIOCOOBI MOTyUeHHS
M300paKeHU ONpeieNIEeHHBIX rpapuuecKux
MoOJIeJIeil TPOCTPAaHCTBA; OCHOBHBIE ITPABUIIA
BBIMIOJIHEHUS U 0popMIleHus TpadudecKon

JOKYMCHTAllUU YmMmeeT: PemaTh NO3UIIMOHHbBIEC U




METPHUYECKHE 3a/1a491 Ha TUIOCKOCTH; BBITIOTHATH
MPOEKIIMOHHBIEC YEPTEKH PA3TUUHBIX
reOMETPUUYECKHX Tell U TIOBEPXHOCTEH; paboTaTh C
yueOHUKaMHU, METOIMYECKUMHU TOCOOUSIMU U
IPYTUMU UCTOYHUKAMH HAyYHO-TEXHUYECKON
nHpopmaru MimeeT npakTHYeCKHA OTBIT:
BriageHus criocOOHOCTBIO K aHATN3y U CUHTE3Y
MPOCTPAHCTBEHHBIX (DOPM HA OCHOBE IrpaduueCKuX
MOJIENICH TPOCTPAHCTBA; CIIOCOOAMHU PETICHUS
pa3IMYHBIX 3a]]a4 HauepTaTesIbHOI reoOMeTpHH

1.0.09.01 Anrebpa u reomeTpust

3naer: OCHOBHBIEC IOHATHS JTUHEHHOHN anreOphl,
BEKTOPHOH anreOphl U aHATUTUYECKON TreOMETpuH,
WCITOJIB3YE€MBbIE ITPU U3YUYECHHUH JPYTUX JTUCLHUIIINH;
METO/IbI PELLIECHUS] CUCTEM JIMHEHHBIX YPABHEHUN
YMmeeT: [IpuMeHATh MeTobI aNredphl U TEOMETPUN
111 MOJEIIMPOBAHHUs, TEOPETUUECKOIO U
SKCIIEPUMEHTAIBHOTO UCCIIE0BAHUS IPUKIIATHBIX
3a/1a4; UHTEPIPETUPOBATH IIOJIYYEHHBIE B X0/
pelIeHUs Pe3ysbTaThl FIMeeT MpakTUYeCKHIl OTIbIT:
[IprMeHeHNsI COBpPEMEHHOIO MaTEMaTH4YECKOIO
WHCTPYMEHTAPHsI JUIS PELICHUs] PUKIIAIHBIX 3aa4;
[IOCTPOCHUS MAaTEMaTUIECKON MOJIEIIN
npodeccuOHANbHBIX 3a/1a4 U UHTEpIPETalun
[OJIy4YCHHBIX PE3YyJIbTATOB

1.0.09.02 MareMaTHYeCKHAI aHAIN3

3HaeT: OcHOBHbIE MOHATUS AU(D(HEPEHINATBHOTO U
WHTErPAJIbHOTO UCUHCIIeHNs YMeeT: [IpumensTs
MOHATHUSA U METObl MATEMAaTUYECKOTO aHAJIN3A TIPU
pELIEHUHN NPUKJIAAHBIX 33/]1a49; IPOBEPSITh PEIICHUS
MMeet npakTuyeckuil onsIT: [IpumeneHns
COBPEMEHHOI0 MATEMATUYECKOTO MHCTPYMEHTapUs
IS pEeLICHUs IIPUKIIAHBIX 3a/1a4; IIOCTPOCHHUS
MaTeMaTU4eCKOM MoieNii Tpo(eCCUOHANIBHBIX 3314
Y UHTEPIPETALMH ITOTYYEHHBIX PE3YJIETaTOB

1.0.14.02 UnxenepHas rpaduka

3naet: [IpaBuia pa3paOoTKH, BHITOTHEHUS
oopMIIeHUS M1 YTEHUSI KOHCTPYKTOPCKON
TOKyMEHTAIMH; CTAHJAPThl €AMHOU CUCTEMBI
KOHCTPYKTOPCKOW JOKYMEHTAlU! YMEET:
Vcnonp30Bath rpaduueckie METOIbI PEeIIeHuUs
OTACJIbHBIX 3aJa4, CBA3aHHbIX C I/1306pa)KGHI/I€M
reoMeTpPUUYECKUX 00pa30B, UX B3aUMHBIM
pacroIOKEHUEM U B3aUMOJICHCTBUEM B
MPOCTPAHCTBE. MIMeeT NpakTUUEeCKHIl OIBIT:
BJIal[eHI/ISI HaBbIKaMH TCXHHUKH BBITIOJIHCHUA

qepTexceﬁ; HaBbIKaMH YTCHU qepTeH(efI

4. O0béM 1 BUABI y4eOHOI padoThI

OO0uast TpyA0€eMKOCTh JUCHUILUIMHBI COCTABISET 6 3.€., 216 4., 41 4. KOHTAKTHOU

paboThl

Bun yue6HO# paboTh

PacnpeneneHI/Ie 110 ceMeCTpaM

Bcer
cero B Hacax

4acoB
Homep cemectpa




3 4
OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 216 108 108
Ayoumopnvie 3aHAmus: 24 12 12
Jlexumu (JI) 12 6 6
[IpakTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 6 6 0
JlaGoparopHble paboTsI (JIP) 6 0 6
Camocmosmenvuas paboma (CPC) 175 87,5 87,5
. ;[?e(iIT;:JICHI/Ie KOHCIEKTa JIEKIUH JUI1 CaMOCTOATEIbHOTO 87.5 40 475
KOHTPOJIbHBIE PaOOTHI 47,5 47.5 0
KOHTPOJIbHBIE Pa0OTHI U 33/1aHUS 40 0 40
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 17 8,5 8,5
Buj koHTpoOs (3ader, 1ud.3aueT, SK3aMeH ) - 9K3aMeH 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

No O6beM ayIUTOPHBIX 3aHITUN MO BUJIaM B 4acax
HanmenoBanue pa3fenoB IUCHUIIMHbI
paszaena Bcero JI 113 JIP
1 [3akoHBI TEPMOAMHAMUKH 4 1 1
2 [XuMHuEeCKOE paBHOBECUE 4 2 1 1
3 |TepmoamHamuueckasi TEOpHsl paCTBOPOB 4 2 1 1
4 |da3oBble paBHOBECHUS 4 2 1 1
5  [Xumunyeckas KWHETHKA 4 2 1 1
6  |[loBepXHOCTHBIE SIBJICHUS U KOJJIOUAHAS XUMHUS 1 1 0 0
7 |9NEeKTpOXUMUS 3 1 1 1
5.1. Jlekuum
Ne Ne Kox-
HanmeHoBaHMe MM KpaTKOe COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
neKuuujpasaena
4acoB
TepMmonuHamMuyeckasi cucteMa U QyHKIIUH COCTOSIHUS; IEPBbIi 3aKOH
TEPMOJMHAMUKH; 3aKOH ['ecca U ero ciiecTBuUS; 3aBUCMOCTh TEIUIOBOTO 3¢ dexra
peakLuu OT TEMIEPATYPbl; TEIUIOTH 0OPa30BAHUS COEIUHEHUN; TEMNIOEMKOCTb.
BTopoil 3aKOH TEPMOINHAMUKH, SHTPOIHS; BBIYMCICHUE U3MEHEHUS SHTPOIINHU JJIs
1 1 |pasnuuHbIX npoueccos. TepMoauHaMudeckue GpyHKIMU: YHEPTUs [ enpmronba, 2
pHeprus ['nd6ca n Mx 3aBUCUMOCTb OT TEPMOJUHAMUYECKUX ITApaMETPOB;
ypaBHeHus [ m60ca-I'enbmronbia. TpeTuii 3aKkOH TEPMOAMHAMUKY; BBIYHCIICHUE
A0COJIIOTHBIX 3HAUEHUI SHTPONUH; TAOIUIBI CTAHJAPTHBIX TEPMOJUHAMUYECKUX
BEJIMUNH.
XVMMHUYECKOE PaBHOBECHE B TOMOTE€HHBIX CHCTEMAX; 3aKOH JEMCTBYIOIINX MacC U
pacueT BBIXO/Ia PeaKkluu; U30TepMa XUMUUECKON peaKIiu, 3aBUCUMOCTb
) 5  [KOHCTAHTBI PABHOBECHS OT TEMIEPATYPbI; PABHOBECHE B IETEPOTEHHBIX CHCTEMAX, |
YIPYTOCTh TUCCOLIMALIMU COeTuHEHHH. PaBHOBecHe B KOHIEHCUPOBAHHBIX
CUCTEMAX, HE COZIEPKAIUX PACTBOPOB; pacueT XMMHUUYECKOTO PaBHOBECHS 110
TabIMIaM CTaH/IaPTHBIX TEPMOJINHAMUYECKUX BEJINYHH.
CniocoObl BeIpa)kKeHHsI KOHLIEHTPAIHii; MapIialbHble MOJIbHbBIE BEJIUYUHBL;
ypaBHeHus [ m60ca-/rorema; ypasaenus Knaneitpona-Knaysuyca; 3aBUCUMOCTb
3 3 |maBiIeHHUs HACBILIEHHOTO Mapa OT TeMIepaTyphl. beckoHeuHOo pa30aBieHHbIE 2

pacTBOpPHI; 3aK0H [ eHpH; pacTBOPUMOCTD I'a30B B MeTaJUIax; 3aKkoH Payns u
CJIEACTBHS U3 HEro. XMMUYECKOE paBHOBECHE B pa30aBIICHHBIX PACTBOPAX; 3aKOH




NEeNCTBYIOLIUX MACC; 3aKOH PACIPECIICHHs U €T0 3HAUY€HNE B METAJLTYPrUu;
TepMOANHaAMUYeckre (YHKIIMH U 3aKOHBI COBEpUICHHBIX pacTBOpoB. HenneanbHubie
PacTBOPBI; TEPMOAUHAMUYECKASI aKTUBHOCTH, BBIOOP CTAHIAPTHOTO COCTOSHUSI.
MeTonb! onpeielieHns aKTUBHOCTH KOMIIOHEHTOB PACTBOPOB; PacUyeThl
PaBHOBECHI C HCTIOJIb30BAHUEM AKTUBHOCTH.

Da30Bble Mepexo/bl, UX Kinaccupukaims; hazoBas 1uarpaMMa OJHOKOMIIOHEHTHOU
4 4 |cuctemsl. [IpaBuno a3 I'n60ca; ha3oBbie 1uarpaMMbl 1By XKOMIIOHEHTHBIX 2
CHCTEM U UX TUIBI; HOCTpOEHHUE (Pa30BBIX AUArpaMM MO KPUBBIM OXJIAXKICHHS.

DopMaibHass KHHETUKA; CKOPOCTh U KOHCTAHTa CKOPOCTH XUMUYECKON PEAKLIUU.
3aBUCUMOCTb CKOPOCTH PEaKLIMU OT TEMIIEPaTyphbl; ypaBHEHHUE AppeHUyca; CBA3b
MEX1y TEPMOJUHAMUYECKUMHU U KUHETUYECKUMHU XapaKTEPUCTUKAMU. DHEPrus
AKTUBALIMH; TEOPUS aKTUBHBIX coylapeHui. KnHeTrnka rereporeHHbpIX peakiuii;
MOHATUE O JIUMUTHUPYIOIIEH CTaJNH; IIOCIEA0BATEIBHOE U IapAIIIIEIbHOE
MIPOTEKAHKUE CTAJAMN MPOLECCOB; TEPMOJUHAMUYECKAS OLICHKAa MAaKCUMAaJIbHON
TeMIIEpaTypbl ropeHus. KuHeTnka u TepMoJuHaMKKa MPOLIECCOB KPUCTAUIN3ALINN;
KMHETHKA PACTBOPEHHUS TBEPABIX TEJN B )KUJIKUX. TepMOIMHAMMKA U KHHETHKA
B3aUMOJICHCTBHS OTHEYIIOPOB C ra3amu, LIJaKaMHU U METAJIIINYECKUMU
pacruiaBaMu.

AZCOpOIHs Ta30B U €€ 3aBUCUMOCTb OT TEMIIEpaTyphl; H3oTepMma Jlanrmiopa;
a7IcopOITvs U3 pacTBOPOB, ypaBHeHHUe anacopoimu ['mooca. [ToBepxHocTHO-
AQKTHUBHBIE 1 HEAKTHBHBIE BEUIECTBA; N30TEPMbI TOBEPXHOCTHOTO HATIKCHHUS.
JlucrniepcHble CUCTEMBI U UX KJIacCU(DUKALIUS; MOJIEKYIIPHO-KHHETHIECKUE
CBOWCTBA KOJUIOMIHBIX PACTBOPOB, HX ONTHUYECKUE CBOMCTBA; a3 dexT Kunnans u
3akoH Penes. Koarynsius KOJUIOMAHBIX CUCTEM, €€ 00IIie 3aKOHOMEPHOCTH U
KUHETHKA; CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA TUCTIEPCHBIX CUCTEM; BSI3KOCTD
WCTUHHBIX U KOJUIOUJHBIX PACTBOPOB.

CTETIeHU JUCCOIHAITIH TI0 U3MEHEHUIO0 OCMOTHYECKHUX Y((HEKTOB U
AIIEKTPOIPOBOTHOCTH PACTBOPOB; MOJBUKHOCTHA MOHOB M UKCIIa TIEpEeHoca.
3aBrcuMocTh J/[C rajbBaHUYECKHUX AIEMEHTOB OT TEMIIEPATYPHI U
KOHIICHTPALMH; OTPEACIICHHE TEPMOIMHAMUYECKUX XapaKTEPUCTUK PEAKIIUI 1O
n3meHeHuto DJ{C. Turbl 37eKTPOIOB U AIIEKTPOAHBIC TTOTSHITHABI; TAOIHIIBI
CTaHI[apTHBIX BHCKTPOIIHBIX INOTCHIHAJIOB, THUIIBI I'aJIbBAHUYCCKHUX 3JICMCHTOB,
rajgbBaHUYECKHUE DJIEMEHTHI C TBEPIBIMU JICKTPOJIMTAMH M X UCIIOJIb30BAaHUE B
METaJLLyprUu.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne Ne Kon-Bo
HanmeHoBaHMe WM KpaTKOE COJICPIKaHUE MPAKTHICCKOTO 3aHATHS, CEMHHApa
3aHATHS|pa3iena 4acoB

1 1 pereHue 3a1ad Ha 1, 2, 3 3aKOHBI TEPMOJUHAMUKHI 1

PCIICHHUC 3a/1a4 Ha XUMUYCCKOC PaBHOBCCUC

[PCIICHHUC 3a/1a4 Ha paCTBOPLI

PCHICHUC 3a/1aY Ha (1)33OBBIC PpaBHOBCCH

PCLIICHUC 3a1a9 Ha XUMHUYCCKYIO0 KUHCTUKY

(o)W RO, S VSN \S)
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pEILICHHE 3a/1a4 Ha AJIEKTPOXUMHUIO: raJibBaHUYECKUM 351eMeHT, I/{C

5.3. JIaboparopHbie padoThI

Koi-
HanmenoBanue nim kpaTkoe cofepskaHue J1adopaTopHO paboThI BO
4acoB

Ne No
3aHATHA|pa3IeNa]

1 1 |reruioBbIe A QEKTH peakiuii pacTBOPEHUS 1

2 2 |u3y4eHHEe XMMHUYECKOIO PaBHOBECHSI TOMOTE€HHON peakuu 1




3 3 |ompeneneHue CTENEHU JUCCOIMAIIUU IIEKTPOJIUTA 1
4 4  |mOCTpOEHHE AMArpaMMBbl TUIABKOCTH JIBYyXKOMIIOHEHTHON CUCTEMBI 1
5 5 V3ydeHne BAUSHIS KOHIICHTPAIIMU BEIIECTB U TEMIIEPATYPhI HA CKOPOCTh 1
[PEaKIiy U CMEIICHNE PaBHOBECHS
6 7  [2NMeKTpoan3 BOAHBIX pACTBOPOB COJIEH 1
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Boinonnenne CPC
Crucok nuteparypsl (C yKazaHUEM Kon-
[Monux CPC pasnenos, raB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc 4acoB
COCTaBJICHHUE KOHCIIEKTA JEKIINH UL Kysnenos 10.C., Jleonosnd b.H.
CAMOCTOATEIBHOTO H3yYCHS duzndeckas Xumus. YueOHoe nocodue. — 4 47,5
Uensounck: FOYpI'Y, 1998 rox. — 344 ctp.
duznueckas xumus [Teker] : cO.
yIpaXKHEHUH 1 33124 110 HAIpaBJICHUIO
150400 "Metamnyprus" / B. 1. AHTOHEHKO
KOHTPOJIbHBIE PaOOTHI u 11p. ; nox pen. I. I Muxaiinosa ; FOx.- 3 47,5
VYpaun. roc. yu-T, Kad. ®us. xumus ;
FOVYpI'Y. - Uensbunck : M3nat. neHTp
HOVpI'Y, 2013. - 445 c.
COCTaBJICHUE KOHCIIEKTA JICKIIUH [ Kysuenos 10.C., Jleonosuu b.I1.
CAMOCTOSITEbHOTO H3yHCHNS duzndeckas xumus. YueOHoe nmocobue. — 3 40
Uensounck: FOYpI'Y, 1998 rox. — 344 ctp.
dusnueckas xumus [ Tekct] : cO.
YVIpaXHEHUH U 3a]1a4 TI0 HAIMPaBICHUIO
150400 "Metamnyprus" / B. 1. AHTOHEHKO
KOHTPOJIbHBIE Pa0OTHI U 33/1aHUS u 1p. ; nox pen. I. I. Muxaiinosa ; FOx.- 4 40
Vpain. roc. yH-T, Kad. ®us. xumus ;
HOVYpI'Y. - Uensabunck : M3aar. neHtp
FOVYpI'Y, 2013. - 445 c.

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHHEM 0 OalTbHO-PEHTHHTOBOM CHCTEME OIIEHUBAHUS PE3YJIETaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue u-
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJILHOTO [Bec [Topsimok HauucaeHus: 6aI0B
KM|mecTp| koHTpoOss MEDOLPISITHS Oamn eTcs B
pornp MA
Texyuuii THUIIOBBIC 3autreHo: 100% BBITIOJIHEHHBIC 3a1a491
1 3 1| 5 o DK3aMEH
KOHTPOJIb 3ajaun He 3aureno: menee 50%
OTIWYHO: BCE OTBEYCHHBIE BOTIPOCHI
. Xopomio: 70-80% oTBeueHHBIX BOIIPOCOB
Tekymuii |[mabopaTopHble 0
2 4 1 5 |YnonetBopurenbHo: 60% OTBEUEHHBIX DK3aMeH
KOHTPOJIb paboThl
BOITPOCOB
HeynonerBoputenbHo: MeHee 50%




OTBCUYCHHLIX BOIIPOCOB

ITpome-
3 3 KyTOUHAS
arrecTanus

BOIIPOCHI - 5
BOIPOCOB

OTJINYHO: BCE OTBEYEHHBIE BONIPOCHI
Xopomio: 70-80% oTBeueHHBIX BOIIPOCOB
'YnoenerBoputenbHO: 60% OTBEUEHHBIX

HeynosnersopurensHo: MeHee 50%
OTBCUYCHHBIX BOIIPOCOB

OK3aMCH

[Tpome-
41 4 KYTOYHAsI
arTecTanus

BOIIPOCHI - 5
BOIIPOCOB

OTJINYHO: BCE OTBEYEHHBIE BONIPOCHI
Xopomo: 70-80% oTBeueHHBIX BOIIPOCOB
'YnoeneTrBoputenbHO: 60% OTBEYEHHBIX

HeynosnerBoputensHo: MeHee 50%
OTBEYCHHBIX BOIIPOCOB

OK3aMCH|

5 3 bonyc

JIEKIINU - 5
BOITPOCOB

OTIMYHO: BCE OTBEYCHHBIC BOITPOCHI
Xopomwio: 70-80% oTBeueHHBIX BOIIPOCOB
YnosrneTBopuTenbHO: 60% OTBEYEHHBIX

HeynosnerBopurensHo: Menee 50%
OTBEUEHHBIX BOIIPOCOB

DK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun npomekyTouHOM

ATTeCTAIIH IIponenypa nposeneHus Kpurepuu onieHuBaHus
SK3AMEH BONPOCHI U TECTUpOBaHUe, (B coorBeTcTBUM C mIl. 2.5, 2.6
OLICHKA [Tonoxenus
IK3aMeH TECTUPOBAHUE U OILICHKA B coorseTcTsHH ¢ mi. 2.5, 2.6

[lonoxxenus

6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB

KommereHnun

Pesynbrarsl 00yueHus

OI1K-1
MpPOIIECCOB

3HaeT: ba3zoBble TOHATHS (bHSH‘ICCKOﬁ XUMHUH U 3aKOHOMCPHOCTU XUMHUUCCKUX

'Ymeet: [IpoBoauTh npocThie onepanuu (CXeM MpoleccoB, IEPBUUHOTO aHAIN3a
OIIK-1 PE3YJIBTATOB U T.II.), BOCIIPOM3BOJUTH OCHOBHBIC MOHATHS (PU3NUECKON XUMHUH,
XUMHUYECKON TEXHOJOTUHU U 3aKOHOMEPHOCTEN XUMUYECKUX MTPOLECCOB

VMmeeT npakTudeckuii ombIT: PaboThl ¢ yaeOHOI TuTepaTypoii mo Gpuanveckoi
OIIK-1 XUMUH, CTPYKTYpHUPOBATh MaTepHuall, BbIIEIATh [NIABHYIO MBICIIb, (OPMHPOBATH
CMBICIIBI 0A30BBIX XUMUYECKUX MOHSATHI

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs Tumepamypa:
1.  Kysuenos, 0. C. ®uznyeckas xumus [ Tekcr] : ¢0. ynpakxHEeHUN U
3aaad. Y. 1. Xumunueckas repmonunamuka / 0. C. Kysnenos, b. U. Jleonosuy, O.
. Kauypuna ; FOx.-VYpai. roc. yu-T, 3natoyct. ¢pui., Kad. O6m. meramtyprus ;
HOYpI'Y. - Yenabunck : U3a-so FOYpI'Y, 2004. - 55 c. : u.



2.  Kuramuna, A. H. Xumus [Tekcr] : na6. npaktukym / A. H. XKuranuna,
E. A. Tpodpumos, O. U. Kauypuna ; FOx.-VYpan. roc. yu-t, 3natoycrt. ¢pui., Kad.
O6m1. metamnyprus ; FOYpI'Y. - Uensiounck : Uzn-so FOYpI'Y, 2002. - 152 c. : u.

3.  Jdunbaun, A. H. ®U3HKO-XUMHS METAJUTYPru4eCcKuX NpoLecCoB
[TekcT] : yue0. mocobue mist metautypr. Hanpasnenuit / A. H. unsaun ; FOx.-
VYpau. roc. yu-T, 3naroyct. pui., Kad. O6m1. merammyprus ; KOYpI'Y. - UensOuHck :
N3nar. uentp IOYpI'Y, 2014 .- 43 c. : un.

0) OononHumenvbHas 1umepamypa:

. ®usznueckas xumus [TekcT] : ¢O. ynpaKHEHUN U 3a]1a4 110
HarnpasieHuo 150400 "Metamnyprus" / B. . Aatonenko u p. ; nox pen. I I.
Muxaitnosa ; FOx.-Ypai. roc. yu-1, Kad. ®uz. xumus ; FOYpI'Y. - UenssOunck :
Nzpart. uentp FOYpI'Y, 2013. - 445 c. : un.

2. Kyssuenos, 0. C. ®uznyeckas xumus [ TekcT] : ¢0. ynpaxxHeHU! U
3anad. Y. 1. Xumuueckas repmogunamuka / 10. C. Kysuenos, b. U. JleonoBuu, O.
. Kauypuna ; FOx.-VYpan. roc. yu-T, 3natoyct. ¢pui., Kad. O6m1. meramtyprus ;
HOYpI'V. - Yenabunck : U3a-so FOVYpI'Y, 2004. - 55 c. : um.

3. Canewm, P. P. ®usnueckas xumusi. Tepmoaunamuka [TekcT] : yueo.
nocoOue JTsi By30B 110 XMM.-T€XHOJ. HanpasieHusM / P. P. Canem. - M. :
®usmaraurt, 2004. - 350 c. : un.

8) omeyecmeenHbvle U 3apyOedicHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

He npenycmorpeHnsl

2) MemoouuecKue YKasaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. ®usmnueckas xumus [ TekcT] : cO. yrnpaKxHEHHH U 3a]1a4 110
Hanpasienuto 150400 "Metamnyprus" / B. . Autonenko u ap. ; noxg pen. I T.
Muxaitnosa ; FOx.-Ypai. roc. ya-1, Kad. ®uz. xumus ; FOYpI'Y. - UensObunck :
Nzpat. nentp FOYpI'Y, 2013. - 445 c. : un.

2. 1. Kysuenos l0.C., JleonoBuu b.11. ®uznyeckas xumus. YueOHoe
nocobue. — Yensounck: FOYpI'Y, 1998 rox. — 344 crp.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. ®wusuueckas xumus [Tekct] : ¢0. ynpaxxHEeHUH U 3a/1a4 110
HarnpasieHuo 150400 "Meramnyprus" / B. . Aatonenko u ap. ; nox pen. I I
Muxaitnosa ; FOx.-Ypai. roc. yu-1, Kad. ®uz. xumus ; FOYpI'Y. - UenssOunck :
Nzpat. nuentp FOYpI'Y, 2013. - 445 c. : un.

2. 1. Kyznenos 10.C., Jleonopuu b.U. ®uszndeckas xumus. YueOHoe
nocobue. — Yensaounck: FOYpI'Y, 1998 ron. — 344 crp.

JJleKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HaunmenoBanue
Ne Brx peeypea s | bubnuorpagpuyeckoe onrcanue
JUTEPaTypbl JNIEKTPOHHON
bopme
MeTtonuyeckue DIEKTPOHHO- [Tonomapesa, K. C. COopHuk 3a1au o Gpu3nueckoil Xumuu :
1 |mocobust ais OounbamoreyHas yueonoe nmocooue / K. C. [lonomapesa, B. I. 'y, I. C.
penoaaBaresis crucTeMa Huxonbckuid. — 2-e uzj., ucnp. — Mocksa : MUCHUC, 2008.




W3/1aTeNIbCTBA — 340 c. — ISBN 978-5-87623-215-1. — Tekcr :
Jlanb PIIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-OMOINOTEYHAsT CUCTEMA.
https://e.lanbook.com/book/1866
ONEKTPOHHO- Caupuos, B. B. ®usnyeckas xumusl : yaeOHOE MOCOOHUE IS
OuOIMOTeUHAS
JlonoHUTENBHAS By30B / B. B. CBupunos, A. B. CBupuioB. — 2-¢ u3., cTep.
2 cucTeMa
nuTeparypa AIATEIECTEL — Cankr-IletepOypr : Jlans, 2022. — 600 c.
A https://e.lanbook.com/book/187778
Jlanb
DJIEKTPOHHO-
duznueckas xumus. Teopus u 3a7a4u : yueOHOE TTocoOue JIst
MeTtoanueckue OubIMoTeUHAs
By30B / lO. I1. Axynosa, C. I. I3otoBa, O. B. Ilpockypuna, U.
3 [mocobus mms cucTemMa
DelONABATEIS A IATCIECTEL A. UepenkoBa. — 2-e u3l., ctep. — Cankr-IlerepOypr : Jlans,
peron .H;I[-IB 2022. — 228 c. https://e.lanbook.com/book/185893

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUECHMS:

1. Microsoft-Windows(6eccpodHo)

2. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHMYECKOe o0ecreYeHue 1 CIUIITHHbI

Bun 3anarui

Ne
ay/.

OcHoBHOE 000py/IOBaHUE, CTEHIBI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,
MpeayCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeHre, UCTIONb3yeMOoe s

Pa3INIHBIX BUAOB 3aHATHHN

CamocrosTenbHas
pabora cryneHTa

401
)

Cucremusrii 610k Celeron D 320 2,40 Ghz\256 Mb\80 Gb — 2 mrt,;
Kommnbrorep B coctaBe: cuctemHbii 0510k Intel Core2 DuoE6400/2*512
MB/120GbP5B-VM/3C905CX-TX-M/Kb — 8 mt.; MonuTop 17" Samsung
Sync Master 765 MB — 9 wr.; MonuTop 17" Samsung Sync Master 797 MB —
1 mwT.; Oxpan HacTeHHbIN Proecta — 1 mt.; [Ipoextop Acer X1263 — 1 wT.;
Windows (43807*** 41902***) Firefox 43 (becrumatnoe) Lira SAPR 2014
Espri 2013 Monomakh-SAPR 2013 Sapfir 2014 NOD 4 MS Office
(46020***) Windjview 2.1 (Oecratnoe) 7-zip 15.2 (6ecmataoe) Adobe
reader 11 (6ecrutatHOe) Gimp 2.8.16 (6ecrutatHoe) Inkscape 0.91
(6ecmmarnoe) Unreal Commander (6ecrmatnoe) Visual Studio 2008
MathCAD 14 (3aka3 Ne 2558410 ot 21.10.2009) 1C Ilpeanpustue 8.3
yueOHas Bepcus Koncynprant + (oroBop Nel45-17 ot 5.05.2017)

[Teur kamepHas [1KJI-1-2-12 — 1 mrT.; Jlaboparopust "OO6mas xumus" — 1 mrT.;

Hai?:{a;;ﬁfme (15))5 'YcranoBka uHaykuuonHas minaBuibHas Y UT1-3-440-0,0005 — 1 wt. FactSage
6.4 JIunen3us Ne0531 ot 2014 1. 6eccpou. — 1 in/
Mpaxtracckue (105 [leus kamepHas [1KJI-1-2-12 — 1 w.; Jlaboparopus "O6mas xumus" — 1 mr.;

3aHATHUA U CCMHUHAPbI

2)

YcraHoBKa MHAYKIMOHHAs uiaBunbHas Y UI1-3-440-0,0005 — 1 mr. FactSage
6.4 JIuen3us Ne0531 ot 2014 1. 6eccpou. — 1 in/

SK3aMen 105 |ocHoBHOE 00OpyIOBaHUE, TAOIHUIIBI, CTEH]IBI, POTPAMMHOE 00€CIICUeHHE,
(2) [HEOOXOmMMOE TS MPOBEACHUS 3aHATUN
Texum 105 |ocHOBHOE 00OpyHOBaHHE, TAOIHUIIBI, CTEH/IBI, TPOrPAMMHOE 00eCIIeUYeHuE,

2

HE00X0JMMOE ISl TPOBECHUS 3aHATUI




