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1. llesu u 3212494 AU CIUILIHHBI

CdopmupoBars 3HaHUS 00 OCHOBHBIX MOHATHIX U 3aKOHAX (PU3NYECKON XUMHH; HAYUUTh
TEOPETUUECKUM U SKCIIEPUMEHTAJIbHBIM METOAAM HUCCIIEIOBAHMS PABHOBECHBIX CHCTEM U
KWHETUKU MPEBPAICHHI; HAYYUTh IPUMEHSATH 3TU METOABI JJISl PEIICHUS 3aad,
CBSI3aHHBIX C IMPOU3BOJCTBOM U 00paOOTKON METAJUIOB U CILJIaBOB

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€TEPO-T€HHBIX 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 fuarpaMma OJHO-KOMIIOHEHTHON CUCTEMbI. XHUMHUYECKast
KnHEeTHKa. KnHeTnka n TepMoAMHAMUKA TTPOIIECCOB KPUCTAILTA3AINHN; KHHETHKA
PacCTBOPEHHUSI TBEPBIX TN B KUIKKUX. [[0BEpPXHOCTHBIC SIBJICHUS U KOJUIOUIHAS XHUMHUSI.
AncopOuus ra3oB U €€ 3aBUCUMOCTb OT TeMIEpaTypbl; u3otepma Jlanrmropa; agcopOuus
U3 pacTBOPOB, ypaBHeHUE agcopoiuu ['m60ca. [ToBepXHOCTHO-aKTUBHBIE U HEAKTUBHBIC
BEIIECTBA; N30TEPMBI TIOBEPXHOCTHOTO HATsHKEHUs. JIMCTIEpCHBIE CUCTEMBI U UX
kJaccudukanus. NeKTpoxumMus Teopus MEeKTPOTUTHYECKON TUCCOIMAUU CI1a0bIX
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
auddy3us B )KUIKAX CUCTEMaX; €€ OCHOBHBIC 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 XUMHUYECKUX IPOLECCOB.
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 CnocoGeH pemrarb BOIPOCHI
npo¢eCCHOHAILHON AEATEIbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX 3HAHUIA,
METOZ0B MaTEMATUYECKOI0 aHAJIN3a U
MOJICTMPOBAHUS




MBICJIb, (POPMHPOBATH CMBICIIBI 0A30BBIX
XUMHUYECKUX MOHITHH.

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.16 Heopranunueckas xumus,
1.0.15 ®usuxka,

1.0.17 Opranuueckasi Xumusi,
1.0.12 Anrebpa u reoMeTpus,
1.0.13 Maremarnyeckuii aHaIn3

He npenycmoTpenst

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.17 Oprannyeckasi XuMust

3uaer: OCHOBHBIC IOHATHUS, IBIICHUS, 3aKOHBI
OpraHUYECKON XUMHH; KJIACCU(UKAITUIO U CBOMCTBA
XUMHUYECKUX JJIEMEHTOB, BEIIECTB U COCTUHECHHIA,
BU/Ibl XUMHUYECKOM CBSI3U B pa3IMYHBIX THUIIAX
COEIMHEHUI; MEPUOUIECKYIO CUCTEMY IIEMEHTOB;
OCHOBHBIE (PM3NYECKHE U XUMUYECKUE SBICHUS U
MPOIECCHI, HA KOTOPBIX OCHOBAHBI IPUHIIMITHI
nercTBHsI 00BEKTOB MPO(EeCCHOHAIBHON
nesitenbHOCTH; YMeeT: COCTaBIsATh U
QHAIM3UPOBATh XUMUUECKUE YPaBHEHUS;
MPUMEHSATh XUMHUECKUE 3aKOHBI JIJIsl PEIICHUS
MPAKTUYECKHUX 3a]a4; UCTI0Ib30BaTh OCHOBHbIE
DIIEMEHTAPHBIE METO/IBI XUMUYECKOTO UCCIICAOBAHUS
BEIIECTB ¥ COCAMHEHUI; TPOBOIUTH U3MEPEHHUS,
00pabaTbIBaTh U MPEACTABIATH pe3yibTarsl; Mimeer
MPAaKTUYECKUIM ONBIT: [IpakTyecKoro NnpuMeHeHus
3aKOHOB XMMUU; HABBIKAMH PEIICHUS XUMHUYECKHIX
3a/1a4 B CBOCH MpeMETHOM 00J1acTH; HAaBBIKAMHU
00pabOTKH IKCTIEpUMEHTATBHBIX JTaHHBIX;
HABbIKAMU OMMCAHUSI XUMUYECKUX SIBICHUN U
pEIICHNUs] TUTIOBBIX 32/1a4; HABBIKAMHUBBITIOTHEHHUS
PIIEMEHTAPHBIX JTA0OPATOPHBIX (PU3HKO-XMMUYECKHIX
UCCIeIOBaHUN B 00JacTH poQecCHOHaTbHON

eI TeIbHOCTH.

3uaet: OcHOBHBIE NOHATUA U HEPEHIIUATBHOTO U
MHTErpajbHOTO ucuucieHus. Ymeer: [IpumeHsTH
MOHSTHS U METOJIBI MAaTEMaTHIECKOTO aHAJIN3a TIPU
pELICHUH NPUKJIAIHBIX 3a/1a4; IPOBEPATh PEIICHUS.
1.0.13 MaremaruuecKkuii aHaJIn3 HmeeT npaktudyeckuil onbIT: [IpumeneHus
COBPEMEHHOI0 MaTeMaTu4eCcKOro HHCTPYMEHTapus
TUIST peHICHUs IPUKIIAIHBIX 3a/1a49; TIOCTPOCHUS
MaTeMaTH4ecKoil Mojiesin Mpo(ecCHOHANBHBIX 3a]1a4
W MHTEPIIPETALMH MTOJTyYSCHHBIX PE3YJIbTaTOB.

3naer: OCHOBHbBIC OHATHS JTUHEHMHON aJreOpsl,
1.0.12 Anrebpa u reomeTpus BEKTOPHOM alIreOpbl M aHAIUTHYECKON T€OMETPHH,
WCIIOJIb3YEeMbIE TTPH U3YUCHUU JPYTUX JTUCHUTLINH;




METO/IbI PELLIECHUS] CUCTEM JIMHEHHBIX YPABHEHUN.
Ymeet: [IpuMeHsITh METOIBI aNTeOphl K TEOMETPUN
TUISL MOZIETTMPOBAaHUSL, TEOPETUYECKOTO U
SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS IPUKIIATHBIX
3a/1a4; HHTEPIIPETUPOBATh MTOJyUYEHHBIE B X0/1€
pelIeHHs pe3yabTaThl. MiMeeT npakTHYeCKUid OTbIT:
[IpMeHEHNs] COBPEMEHHOI'O MaTEMaTHYECKOTO
WHCTPYMEHTApHUs JIUIsl PELICHUs] PUKIIAIHBIX 3a/1a4;
[OCTPOEHUS MaTeMaTHYECKOM MO/IETN
npodeccuOHANBHBIX 3a/1ad U UHTEPIPETalun
MOJIyUYEHHBIX PE3yJIbTaToB.

1.0.16 Heopranuyeckasi XuMus

3naeT: OCHOBHBIE NIOHATHUS, SIBIICHUS, 3aKOHBI
HEOPraHUYECKOM XUMUH; KITacCU(PUKAIIUIO U
CBOMCTBAa XMMHUYECKHUX AJIEMEHTOB, BELIECTB U
COEIMHEHMI; BU/IbI XUMUYECKON CBSI3U B Pa3IMUHBIX
TUIIAX COEIMHEHUN; IEPUOINYECKYIO CUCTEMY
2JIEMEHTOB; OCHOBHBIE (PU3MUECKUE U XUMUUECKUE
SIBJICHUS U TIPOLIECCHI, HA KOTOPBIX OCHOBAHBI
MPUHITUTIB IEHCTBHS 00BEKTOB MPO(HEeCCHOHATBHON
nesTesnbHOCTH; YMeeT: COCTaBIIsATh U
QHAIM3UPOBATh XUMUUECKUE YPaBHEHUS;
MPUMEHATH XUMUUECKHUE 3aKOHBI JUIsl pEICHUS
MPAKTHYECKUX 3a]a4; UCTI0Ib30BaTh OCHOBHbIE
JIEMEHTAPHBIE METO/IBI XUMUYECKOTO UCCIIEOBAHUS
BEIIECTB ¥ COCAMHEHUI; TPOBOIUTH U3MEPEHHUS,
00pabaTbIBaTh U MPEICTABIATH pe3ysbTarsl; Mimeer
MIpaKTUYECKUI OnbIT: [IpakTnyeckoro npruMeHeHus
3aKOHOB XMMUH; HABBIKAMH PEIIECHUS XUMHUYECKUX
3a/1a4 B CBOEH IIPEeIMETHON 001aCTH; HaBBIKAMHU
00pabOTKU SKCTIEPUMEHTAIBHBIX TaHHBIX;
HaBbIKAMU OMMCAHUSI XUMUYECKUX SIBICHUN U
pEILIECHNS TUIIOBBIX 3a/1a4; HABBIKAMHUBBITIOTHEHUS
2JIEMEHTAPHBIX JTAOOPATOPHBIX (PU3UKO-XUMUYECKUX
UCCcleIoBaHU B 00JacTi poQeccuoHaTbHON

e TeIbHOCTH.

1.0.15 ®usuka

3Haet: [T1aBHbIE MONOXKEHUS U COiEpKAHKE
OCHOBHBIX (DU3MYECKUX TEOPHH U TPAHULIBI UX
MIPUMEHUMOCTHU., DU3NYECKYIO UHTEPIPETALUIO
OCHOBHBIX ITPUPOJHBIX SIBICHUN U
[IPOU3BOJICTBEHHBIX IPOLECCOB. YMEET:
[Tpon3BoAUTE pacueT GU3NUECKUX BETUYUH 110
OCHOBHBIM ()OpMYJIaM C y4€TOM IPUMEHIEMOMN
CUCTEMBI eIUHUILL., BBIABIATH, (hOpMyIHpOBaTh U
O0OBSICHATH €CTECTBEHHOHAYUHYIO ITPUPOTY
[IPUPOJHBIX SIBJICHUN U IPOU3BOJCTBEHHBIX
poreccoB. MIMeeT npakTU4eCKU OIBIT:
[TpumeHeHus pU3NYECKUX 3aKOHOB U (HOPMYI TSt
pELLICHUS TPAKTUYECKUX 3aj1a4., Bnagenus
¢du3nUeckoil U ecTecTBEHHO-HAYYHOMH

TEPMUHOJIOTHEH.

4. O0bém M BHABI YUeOHOH PadOTHI




OO6mast TpyA0€MKOCTh TUCHUIUIMHBI cOCTaBiseT 6 3.e., 216 4., 110,75 4.
KOHTAKTHOU pabOoThI

Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Homep cemectpa
3 4
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexuuu (JI) 48 24 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI
aymuTopHbIX 3aHsaTHil (I13) 24 16 8
JlabopatopHbie padotsI (JIP) 24 8 16
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUs 51,5 0 51.5
. ;;);{T;}llsneﬂne KOHCIIEKTOB JIEKLIUH JIJIs1 CAMOCTOSITETIBHOTO 53,75 5375 0
KoHCynbranum 1 mpoMeKyTouHasl aTTeCTalus 14,75 6,25 8,5
Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT JK3aMeH

5. Coneprkanue TUCHMILIIIMHBI

Ne

pasznena

HanmenoBanune PasaciioB JUCHUIIIIMHBL

OO0BeM ayqUTOPHBIX 3aHSITHI MO BHJIaM B 4acax

Bcero JI 113 JIP

1

3aKOHBI TEPMOIMHAMUKHU 14

XUMHUYECKOE paBHOBECHE 14

TepMmoauHamMuyeckasi TEOpUsi paCTBOPOB 14

Da30BbIE paBHOBECHUSA 14

XUMHYeCcKasd KHHETUKA 14

[IoBEpXHOCTHBIE SIBJICHUS U KOJIJIOMIHASL XUMUS 10

OIEeKTp

OXUMMUS 10

(ool BN Ko Wl RV, INSNE RUS B [ \O)

Jlnddy3ust B TBEPABIX M KHUJIKUX CUCTEMAX 6
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5.1. JIleknun

No
ITeKIN

Ne
paznena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

TepmoanHamuueckas cucteMa u (pyHKIHUU COCTOSIHUS; IEPBBIM 3aKOH
TEPMOJIMHAMUKH; 3aKOH [ ecca U ero ClefCTBHS; 3aBUCUMOCTH TEIJIOBOTO 3 dexTa
peaklru OT TeMIepaTypbl; TEIUIOTH 00pa30BaHUS COEIUHEHUH; TETNIOEMKOCTb.
BTOpOfI 3aKOH TCPMOAUHAMHKH, SHTPOIIUA; BBIYUCIICHUC USMCHCHUA DHTPOIIUHN IJId
pa3IMYHBIX IporeccoB. TepMoauHaMuueckue GyHKIUU: SHeprus [ eapmronsiia,
pHeprus ['nb6ca n MxX 3aBUCUMOCTh OT TEPMOJUHAMUYECKUX TTApaMETPOB;
ypaBHeHus [ m60ca-I enpmromnbia. TpeTuii 3aK0H TEPMOAMHAMUKH; BEIYUCIICHUE
a6COJIIOTHBIX 3HAYCHUM OHTPOIINH, TaGJII/ILU:I CTAaHAAPTHBIX TCPMOIUHAMUYCCKUX
BEJIMUHH.

XHUMHUYeCcKoe PaBHOBECHE B TOMOI'CHHBIX CUCTEMAX,; 3aKOH HeﬁCTBYIOHIHX MacCc 1
PacdCT BbIXOAA pCaKIMU; U30TCpMa XUMHUYECKOM pcakuunu, 3aBUCUMOCTDb
KOHCTAHTBI paBHOBCCHA OT TEMIICPATYPhbl; PaBHOBECUC B ICTCPOTCHHBIX CHUCTEMAX,

YHOPYTOCTh JUCCOHAIINU coequHeHuii. PapHOBecHe B KOHACHCHUPOBAHHBIX




CUCTCMAxX, HC COACPIKAIINX PACTBOPOB; paCuUCT XUMHUYICCKOIO0 paBHOBECHUSA 11O
Ta6J'II/IHaM CTaHJAPTHBIX TCPMOAUMHAMHUYCCKUX BEJIUYHH.

CriocoObl BeIpa)kKeHHUsI KOHLIEHTPAIHii; MapIfalbHble MOJIbHBIE BEJIUYUHBL;
ypaBHeHus [ m60ca-/rorema; ypasaenus: Knaneitpona-Knaysuyca; 3aBUCUMOCTb
TaBJICHUS HACBIILIEHHOTO Mapa OT TeMieparypsl. beckoneuno pa30aBieHHbIE
pacTBOPBI; 3aKOH [ €HpH; pacTBOPUMOCTH ra30B B METaJlIaX; 3aKoH Payis u
CJIEJICTBUS U3 HET0. XMMUYECKOE paBHOBECHE B pa30aBICHHBIX PAaCTBOPAxX; 3aKOH
ENCTBYIOLIMX MAccC; 3aKOH PaclpeesIeHUs U €ro 3HaYeHUE B METaJIypruy;
TepMOAMHaMUYeckre (PYHKIMH U 3aKOHBI COBEpLICHHBIX pacTBOpoB. HenneanbHubie
PAcTBOPHI; TEPMOJMHAMUYECKAsI AKTUBHOCTb, BBIOOP CTAHAAPTHOTO COCTOSIHUSI.
MeTob! ornpeielieHsl aKTUBHOCTH KOMIIOHEHTOB paCcTBOPOB; PACUEThI
pPaBHOBECHII C HCIIOJIB30BAHUEM AKTUBHOCTH.

@da30BbIC MIEPEXO/bI, UX K1accudukays; Ga3zonas 1uarpaMMa OJHOKOMIIOHEHTHOMN
4 4 |cuctemsl. [IpaBusno ¢a3 ['m606ca; pa3zoBbie nUuarpaMmbl IByXKOMIOHEHTHBIX 6
CHCTEM M WX THUIIbI; MOCTPOCHUE (ha30BbIX JUArPAMM M0 KPUBBIM OXJIXKICHHS.

dopmaiibHasi KUHETUKA; CKOPOCTh X KOHCTAHTa CKOPOCTH XMMHYECKON PEaKIIHH.
3aBUCUMOCTb CKOPOCTH PEAKLIMU OT TEMIIEPATyphbl; ypaBHEHNE AppeHUyca; CBA3b
MEXy TEPMOJUHAMUYECKMMHU U KUHETUYECKUMHU XapaKTEPUCTUKAMU. DHEPrus
AKTUBALIUK; TEOPUs aKTUBHBIX cOylapeHU. KnHeTnKa rereporeHHbIX peakiyii;
MOHATHE O JUMUTHUPYIOIIEH CTaUH; ITOCIEI0BATEIbHOE U APAIUIEIBHOE
[IPOTEKAHHUE CTAJNN MPOLECCOB; TEPMOJUHAMUYECKAS OLICHKAa MAaKCUMAaJIbHON
TeMIIEpPaTypbl ropeHns. KnHeTnka u TepMoJuHaMKKa MPOLIECCOB KPUCTAUIN3ALNN;
KMHETUKA PACTBOPEHHUS TBEPABIX TEN B )KUJIKUX. TepMOIMHAMMKA U KHHETHKA
B3aMMOZIEUCTBHS OTHEYNIOPOB C Ta3aMH, IUIAKAMH U METAJNINYECKUMU
pacIuIaBaMu.

AcopO1IHsi Ta30B M €€ 3aBUCHMOCTB OT TEMIIEPATyphl; n3oTepMa JIanrmiopa,
a7icopOITvsl U3 pacTBOPOB, ypaBHeHHUe ajacopoimu ['moo6ca. [TopepxHocTHO-
AKTUBHBIC 1 HCAKTUBHBIC BEIICCTBA, U30TCPMBI IOBEPXHOCTHOT'O HATAKCHUS.
JluicriepcHBIE CUCTEMBI U X KiIacCU(UKAIHS, MOJIEKYISIPHO-KHHETHYECKUE
CBOWCTBA KOJUIOMIHBIX PACTBOPOB, MX ONTHYECKUE CBOMCTBA; a3 dexT Kunnans u
3akoH Pernest. Koarymsinyst KOJIOUIHBIX CHCTEM, €€ 00IIHne 3aKOHOMEPHOCTH U
KUHETUKA; CTPYKTYPHO-MEXaHHUECKIE CBONCTBA IUCIIEPCHBIX CUCTEM; BI3KOCTh
WCTHHHBIX U KOJUTOMTHBIX PACTBOPOB.

CreneHu IUCCOIMAIIMY IO U3MEHEHHUIO OCMOTHYECKHUX 3PPEKTOB U
PIIEKTPONPOBOAHOCTH PACTBOPOB; MOJBMKHOCTH HOHOB U YHCJIA NIEPEHOCA.
3aBucuMocTh JJ[C ralbBAHMYECKHUX HJIEMEHTOB OT TEMIIEPATypPhl U
KOHLIEHTPALNK; ONPEEIICHNE TEPMOIMHAMUYECKUX XapaKTEPUCTUK PEaKIMi 10
n3MeHeHuto DJ{C. Turbl >1eKTPOI0B U AIIEKTPOAHBIC TTOTCHITHABI; TAOIHUIIBI
CTaHAAPTHBIX IEKTPOAHBIX NOTEHIIMAJIOB; TUIIbI TAJIbBBAHUYECKUX 3JIEMEHTOB;
rajbBaHUYECKHE AIEMEHTHI C TBEPIBIMH IEKTPOJIIUTAMU U X UCIIOIb30BaHKE B
METaJUTypruu.

Jluddy3us u ee 3aKoHbI; MeXaHU3MbI UG (GY3UH B TBEPABIX U KUJAKHUX TeJax.
8 8  |Iuddyzus B TBepabIxX Tenax. YpaBHeHus auddysun; kodpdumuents! nudpdyzun u| 6
METOZBI UX ONPEACICHUS

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

No No Kon-Bo
HaunmeHnoBanme mim KpaTtkoe CoAep:KaHue MPAKTHUECKOTO 3aHATHS, CEMUHApa
3aHATUs[pa3aena 4acoB
1 1 pereHue 3a1a4d Ha 1, 2, 3 3aKoHbI TEPMOAUHAMUKHI 4
2 2 |peuieHue 3a]a4 Ha XUMUYECKOE PABHOBECHE 4
3 3 |pelieHME 3a/1a4 HA PACTBOPHI 4
4 4  |pemenue 3a1a4 Ha (pa3oBbIC pABHOBECHS 4
5 S |pemieHue 3aa4 HA XUMUYECKYIO KHHETUKY 4




6 6  |pemieHue 3a7a4 Ha aACOPOIUIO U KOJJIOUIHYIO XUMUIO 2
7 7 |pemieHue 3a1a4 Ha SIEKTPOXMMMIO: rajJbBaHUUECKUN 31emeHT, JJ{C 2
5.3. JIaboparopHbie padoThI
Ne Ne y Koz-
sansuspasiena HanmeHnoBanue mim KpaTkoe cofep:kaHue 1adbopaTopHOi paboThI BO
4acoB
1 1  [rerutoBbIe 3P hEKTH peakinii pacTBOPECHHS 2
2 1  |onmpeneneHre MOJISIPHOM TEIUIOTHI HEUTpaIU3aiuu 2
3 2 |M3y4eHHEe XMMHUYECKOTO paBHOBECHS] TOMOT€HHOW peakiuu 4
4 3 |ompeneneHre MOJIEKYIISIPHOM MacChl BEIIECTBA 2
5 3 |ompeneneHue CTENEHU JUCCOIMAIIUU IIEKTPOIUTA 2
6 4 |mocTpoeHue TuarpaMMsbl IUIABKOCTH JIBYXKOMITOHEHTHON CHCTEMBI 4
7 5 V3yueHne BIMSHUS KOHIIEHTPALUU BEIECTB M TeMIIepaTypbl HA CKOPOCTb 4
peakliy U CMEIlEHUE paBHOBECHS
8 6 |M3yueHue sBIICeHUS a1cOpOLIUU 2
9 7 [2NeKTpoau3 BOAHBIX pACTBOPOB COJIEH 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Crnucoxk nuteparypsl (¢ yKkazaHUEM Kon-
[Monsux CPC paszernos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
Kysuenos 10.C., I'epmantok H.B., )Kuxapes
B.M., JIeikacoB A.A. dusnueckas Xumus.
COOpHUK yIIpaXHeHnH U 3amad. [lox pexn.
KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUS T i/lnxaﬁnlcj)laa / UensiGumck: P 4 51,5
W3narensckuii nentp FOYpl'Y, 2013. — 445
C.
dusnueckas XuMus [ DIEKTPOHHBIN pecypc]
COCTaBJIEHWE KOHCTIEKTOB JICKIIUN TSI : yue6. mocooue / H.M. CenuBanona [u ap.]. 3 5375
CaMOCTOSTEJILHOTO U3Y4YEHUS — OnekTpoH. AaH. — Kazanbs : KHUTY, ’
2016. — 188 c.

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOGHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

Haszpanue -

No | Ce- Bun Makc. ThIBA-

KOHTpOJIbHOTO |Bec [Topsimok HaumcaeHus: 6aIOB

KM{mecTp| koHTpOIIS MEDONDHSTHS oan eTCs B

potp A
Texyuii OTIMYHO: 3aCITy>)KMBAET CTYJICHT, TOKa3aBUINI
1 3 KOHz ollb BOITPOCHI 1 BCECTOPOHHEE CUCTEMATHUECKOE U IITyOOKoe [3a4eT
P 3HaHHE Y4eOHO-IPOrpaMMHOTO MaTepuaa,




YMEHHE CBOOOHO BBIMOIHSTH 3aJJaHuUs,
[PEyCMOTPEHHBIE TPOTPAMMOi, YCBOUBILUNA
OCHOBHYIO U 3HAKOMBII C JIOTIOJTHUTEIbHOU
NTUTEepaTypOid, PEKOMEHI0BAHHOM
[IPOrpamMMoi;

Xoponio: 3aciIyKUBAET CTY/ICHT,
0OHapYKUBIIHUN TOTHOE 3HAHUE YUeOHO-
[IPOrpaMMHOTO MaTe-puaa, yCreuHo
BBITIOJIHAIOIIHNM MPEyCMOTPEHHBIE B
MporpaMMe 3aJjaHusi, yCBOUBIIUNA OCHOBHYIO
TUTEPaTypy, PEKOMEHAOBAHHYIO B
porpamme;

'YIOBIETBOPUTENIBHO: 3aCIIyKUBAET CTY/ICHT,
0OHAPYKUBIIMKI 3HAHUS OCHOBHOTO Y4eOHO-
MPOrpaMMHOTO MaTepuaina B o0beMe,
HEO0OXO0IMMOM JUTsl TalIbHEeHIIel yaeObl 1
MpeacTosIIei paboTs o npodeccuw,
CITPaBJISIOLIUICS C BBIITOJIHEHUEM 3aJJaHUM,
[IPENYCMOTPEHHBIX IIPOrPAMMOM, 3HAKOMBIH C
OCHOBHOM JINTEPATY PO, pPEKOMEHI0BAaHHOM
[IPOrpamMMoi;

HeynoBneTBOpUTEIHHO: BHICTABISETCS
CTYZIEHTY, OOHAPYKHUBIIIEMY MPOOIEMBI B
3HAHUSAX OCHOBHOTO Y4€OHO-ITPOrPaMMHOTO
MaTepuaia, JOMyCTUBIIEMY MPUHIIUITHATIbHBIE
OIIMOKH B BHIMIOJIHEHUN TIPEYCMOTPEHHBIX
[MPOTrpPaMMOM 3a1aHUI

ITpome-
KYyTOYHast
arrecTanus

BOTIPOCHI U
3aaHus

OTANYHO: BCE OTBEUEHHBIE BOIPOCHI
Xopormio: 70-80% oTBeueHHBIX BOIIPOCOB
'YnoenerBoputenbHO: 60% OTBEUEHHBIX
BOTIPOCOB

HeynosnersopurensHo: MeHee 50%
OTBCUYCHHBIX BOIIPOCOB

OK3aMCH

Texymni
KOHTPOJIb

3a/auu u
yIpasKHEHUS

OTINYHO: BCE OTBEUEHHBIE BOMPOCHI
Xopomo: 70-80% oTBeueHHBIX BOIIPOCOB
'YnoeneTBoputenbHO: 60% OTBEYEHHBIX
BOIIPOCOB

HeynosnerBoputensHo: MmeHee 50%
OTBEUYEHHBIX BOIPOCOB

3a4CT

Texymnii
KOHTPOJIb

mabopaTropHbIe
paboTbl

5 6annoB: Bce MpaBUIBLHO OPOPMIICHO U
OTBEYEHO Ha BCE BOMPOCHI

4 6anna: [IpaBunbHO OPOPMIICHHBINM OTYET, HO
KOJIMYECTBO MPABUIILHBIX OTBETOB HA
Borpocsl coctasisieT 70-80%

3 6anna: Hannuue ommbok B opopmiieHUN
otuera U 60 % MpaBUIBHBIX OTBETOB Ha
BOITPOCHI

2 Oanna: Hannune MHOXecTBa omIOOK B
otuete U MeHee 50% npaBUIbHBIX OTBETOB HA
BOTIPOCHI.

OK3aMCH|

bonyc

BOIIPOCHI K
JIEKITUSM

OTIMYHO: BCE OTBEYCHHBIC BOITPOCHI
Xopomio: 70-80% oTBeueHHBIX BOIIPOCOB
YnosineTBopuTeNnbHO: 60% OTBEUEHHBIX
BOIIPOCOB

HeynosnerBoputenbHo: MeHee 50%

OK3aMCH




| | |0TB€‘-I€HHLIX BOIIPOCOB

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bua npoMexyTo4HOM arrecTauuu

[Ipouenypa npoBeneHus

Kpurepuu onieHuBanus

O9K3aMCH

omnpoc u orieHuBaHue (B coorBeTcTBUU ¢ M. 2.5, 2.6 [Tonoxenus

3a4€CT

omnpoc u orieHuBaHue (B coorBeTcTBUU ¢ mil. 2.5, 2.6 [TonoxeHus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Ne KM
Kommnerenuun Pesynbrarel 00yueHus
1{2]314(5
OIK-1 3naeT: ba3zoBble MOHATHS GU3NUECKON XUMUU M 3aKOHOMEPHOCTH XUMHUUECKHUX ARAAE
[POLIECCOB.
YMmeeT: [IpoBoauTE MpOCTHIE ONEpaiy (CXeM MPOLECCOB, IEPBUYHOIO aHAIU3a
OIIK-1 PE3yJIbTaToB U T.II.), BOCIIPOU3BOANUTH OCHOBHBIE MOHATHUS (PU3NUECKON XUMUH, HA+HHH
XUMHUYECKON TEXHOJIOTUU M 3aKOHOMEPHOCTEN XMMUYECKHUX MTPOLIECCOB.
Nmeet npaktuueckuit onbIT: PaboThl ¢ yueOHOM iuTepaTypoil mo Gpusndeckoit
OIIK-1 XUMUH, CTPYKTYPHPOBATh MaTepHall, BBIACIATh [NIABHYIO MBIC/Ib, (HOPMHUPOBATH HAHHH
CMBICITIbI 0230BBIX XUMUYECKHUX TTOHATUH.
TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI

@) OCHOBHAs TUMepamypa:

1. Kysnuenos, 0. C. ®usnueckas xumus [Tekcr] : ¢0. ynpakHeHUN 1
3amad. Y. 1. Xumuueckas repmogunamuka / 10. C. Kysuenos, b. 1. JleonoBuy, O.
. Kauypuna ; FOx.-¥Ypai. roc. yH-1, 3natoyct. ¢ui., Kag. OOu1. metamtyprus ;
OVYpI'Y. - Yensbunck : U3a-so FOYpI'Y, 2004. - 55 c. : un.

2. Jleonosuy, b. 1. [OMOreHHOE U TETEPOreHHOE XUMUYECKUE
paBHoBecus [ Teker] : yue6. mocobue / b. 1. Jleonosuu, 1O. C. Ky3unenos, O. 1.
Kauypuna ; FOx.-¥Ypain. roc. yH-T, 3natoyct. ¢ui., Kad. OOm. merammyprus. -
Yensounck : Uzn-so FOYpI'Y, 2004. - 47 c.

3. Tpodumog, E. A. Ob6mas u Heopranuueckas xumus [ Tekcr] : cO.

tectoB / E. A. Tpodumos ; FOx.-Ypain. roc. yu-1, 3naroyct. pui., Kad. O6m1.

metamutyprus ; FOYpl'Y. - Uensiounck : Uzn-o FOVYpI'Y, 2005. - 63 c.

0) OononHUmMeENbHASL IUMepPamypa:
1. Canewm, P. P. ®uznueckas xumusd. Tepmoaunamuka [ Tekct] : yueO.

nocoOue JJ1sl By30B IO XUM.-TeXHOJI. HanpasieHusim / P. P. Canewm. - M. :
®usmaraurt, 2004. - 350 c. : un.

2.  ®usnyeckas xumus [ TekcT] : ¢0. ynpaxxHeHUH U 3a7a4 1o
Hanpasienuto 150400 "Meramnyprusa" / B. . Antonenko u ap. ; nog pen. I T.
Muxaitnosa ; FOx.-Ypai. roc. yu-1, Kad. ®uz. xumus ; FOYpI'Y. - UensiOunck :
Nzpar. uentp FOYpI'Y, 2013. - 445 c. : un.

8) omedyecnme€eHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouuecs 6 oubnuomexe:

He npenycmorpensl




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1.

Kysueunos 10.C., I'epmantok H.B., XKuxape B.M., JIbikacoB A.A.

Ouznueckas xumusi. COopHUK yripaxkHeHu# u 3ana4. [lox pen. .. Muxaiinosa /
Yensounck: Uznarensckuit ientp FOYpI'Y, 2013. — 445 c.

2.

duznueckas Xxumusi [ DNEKTPOHHBIN pecypc] : yuel. mocodue / H.M.

CenuBanoBa [u Ap.]. — DnekTpoH. nan. — Kazauns : KHUTY, 2016. — 188 c.

3.

Kysnenos 10.C., JleonoBuu b.1. ®u3nueckas xumus. YueOHoe

nocooue. — Yensounck: FOYpI'Y, 1998 ron. — 344 ctp.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1.

Kysneunos 10.C., I'epmantok H.B., XKuxape B.M., JIsikacoB A.A.

Odusnueckas xumust. CoOopHUK ynpakHeHu# u 3aaad. [lox pex. I.I. Muxaitnosa /
Yensounck: Uznarensckuit ientp FOYpI'Y, 2013. — 445 c.

2.

duznueckas XuMmusi [ DNEeKTPOHHBIN pecypc] : yuel. mocodue / H.M.

CenuanoBa [u ap.]. — OnekTpoH. naH. — Kazans : KHUTY, 2016. — 188 c.

3.

Kysueunos 10.C., JleonoBuu b.1. ®uznueckas xumus. YueOHoe

nocooue. — Yemaounack: FOYpI'Y, 1998 rox. — 344 crp.

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

n3narenbLcTBa JIaHb

Bux HaumenoBanue
Ne pecypca B Bubnuorpadpuueckoe onrcanue
TUTEPaTyphl .
AIIEKTPOHHOM (popme
DIEKTPOHHO- dusnueckas XUMUs [ INEKTPOHHBIN pecypc] : yueo.
1 OcHoBHas OoubmmoTeyHast nocobue / H.M. CenuBaHoBa [u ap.]. — DIeKTpoH. AaH. —
nTeparypa cucrema Kazans : KHUTY, 2016. — 188 c.
n3narenscTBa Jlane |https://e.lanbook.com/book/102111
DNEKTPOHHO- AxosieBa, A. A. Puznueckas XUMus Jisi METaJLUTyPros :
b JlononHuTEeNbHAS  [OMOIMOTEUHAS yaebHOe mocooue / A. A. SAxosnesa, B. I. Co6onera, E. I
uTeparypa cucreMa ®unaroBa. — Upkyrck : UIPHUTY, 2019. — 132 c.
n3natenbcTBa Jlans |https://e.lanbook.com/book/217085
CKTPOHHO- Mopauesckuii, A. I. TepmonrnHaMuuecKkue pacueTsl B
MeTtoauueckue R XMUMUU 1 METAJTypruu : yueoHoe nocodue / A. I.
3 [mocobus s cHCTeMA Mopauesckuii, . b. Cnagkos, E. I. ®upcosa. — CaHkr-
[IPEII0JaBaTENs m3narennerea JlaHs [letepOypr : Jlans, 2021. — 208 c.
https://e.lanbook.com/book/169118
DIICKTPOHHO- Adanacees, b. H. ®uzndeckas xumus : yueOHoe nocoodue /
4 Jlonommurenpias  (onbmoTeuras b. H. Adanacees, 1O. I1. AkynoBa. — Cankrt-IleTepOypr :
nuTeparypa cucTema

Jlanb, 2021. — 416 c. https://e.lanbook.com/book/168461

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyIOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

Bun 3anatuii aJ;; NpeAyCTaHOBJIEHHOE IPOrpaMMHOE 0OecieueHue, UCTIONb3yeMOe JIs
pa3IUYHbBIX BUJIOB 3aHATHUIL
JaGoparopusie 105 [leus kamepHas [1KJI-1-2-12 — 1 w.; Jlaboparopus "O6mas xumus" — 1 wr.;
SAHSTHS 2) YcranoBka nHayKunoHHas miaBuiabHas Y UI1-3-440-0,0005 — 1 wt. FactSage
6.4 JIunenzus Ne0531 ot 2014 r. Geccpou. — 1 in/
105
DK3aMeH @) OCHOBHOE 000pY/IOBaHUE
Cuctemusniii 610k Celeron D 320 2,40 Ghz\256 Mb\80 Gb — 2 mrt.;
Komnbrotep B coctase: cuctemHslii 610k Intel Core2 DuoE6400/2*512
MB/120GbP5B-VM/3C905CX-TX-M/Kb — 8 mt.; Monutop 17" Samsung
Sync Master 765 MB — 9 wt.; Monutop 17" Samsung Sync Master 797 MB —
1 wt.; Dxpan HacteHHslt Proecta — 1 mit.; [Ipoexrop Acer X1263 — 1 wit.;
CamocrositennpHast (401 [Windows (43807***, 41902***) Firefox 43 (becumatnoe) Lira SAPR 2014
pabora crynenta |(2) |Espri 2013 Monomakh-SAPR 2013 Sapfir 2014 NOD 4 MS Office

(46020***) Windjview 2.1 (6ecrnarnoe) 7-zip 15.2 (6ecmiataoe) Adobe
reader 11 (6ecruiarnoe) Gimp 2.8.16 (6ecmuiatHoe) Inkscape 0.91
(6ecmtarnoe) Unreal Commander (6ecruiaraoe) Visual Studio 2008
MathCAD 14 (3aka3 Ne 2558410 ot 21.10.2009) 1C Ilpeanpusrue 8.3
yuebnas Bepcust Koncynsrant + (Jorosop Nel45-17 ot 5.05.2017)

[IpakTrueckue
3aHATHSL U CEMUHAPbI

105
)

[Teus kamepHast [IKJI-1-2-12 — 1 wt.; JIabopatopus "O6mas xumus" — 1 mrt.;
YcranoBka HHAyKIMoOHHad miaBuibHas Y UI1-3-440-0,0005 — 1 mt. FactSage
6.4 JIuuensus Ne0531 ot 2014 1. 6eccpou. — 1 in/

Jlexknuu

105
2)

OCHOBHOE 000pyI0BaHUE




