OHIeIbCCKUM TEXHOMOTHUECKUH MHCTUTYT ((riinan)
(benepanbHOro rocy1apcTBEHHOT0 OI0/KETHOTO 00pa30BaTEIbHOIO
YUPEKACHUS BBICIIETO 00pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»
Kadenpa «EcrecTBeHHBIC 1 MAaTEeMaTHUYECKUE HAYKU

PABOYAS ITIPOT'PAMMA
10 JUCIIAILINHE

b.1.1.15. ®usnueckas XuMus

HaIpaBJICHHUA IIOATOTOBKHU

22.03.01 «MareprajgoBeIeHUE U TEXHOJIOTUHA MATEPUAIIOBY.
[Ipodune noarorosku : «MarepuajoBEACHUE, IKCIIEPTU3A MATEPUAIIOB U VIIPABJICHUE Kaue-
CTBOM)»

dbopma oOyueHus1 — OUHas
Kypc — 2

cemectp — 3

3a4ETHBIX €INHUI] — D
4acoB B Hexelro — 4

Bcero yacos — 180

B TOM YHCJIC:

JeKIUU — 32

MPAKTUYECKHE 3aHITHS —
nabopaTopHbIe 3aHATHS —32
camocTosTeNnbHas padota — 116
3a4eT — HeT

9K3aMeH — 3 CeMecTp

PI'P — Her

KypcoBasi paboTa — HeT
KYpCOBOM MPOEKT — HET

Paboyas nporpamma obcysxaena na 3aceaanuu kagpeapst EMH
«27» _wmions 2022 roma, . nportokon Ne 9
3as. kadeapoii & 7/&’/ ~ [Kuauua E.B./
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PaGoyas nporpamma yTeepijeHa Ha sacenanud YMKH MBTM
«27» __wmioua 2022 rojaa, npotokon Ne 5

[Ipeacenarens YMKH Mﬂesxuua H.JL./

OHrensc 2022



1. Ileau u 3a0auu oceoenusn oucyuniunsvl
Dusuueckas xumusi — 3TO HayKa, YCTAHABIMBAIOILAS CBA3b MEXIY (PU3MUECKUMH U XUMHYE-
CKUMH SIBJICHUAMH, (PU3NYECKUMU ¥ XMMUYECKHMMHU CBOMCTBAMHU BeIIeCTB. DU3NUECKasT XUMHUS
OOBSICHAET Ha OCHOBAHHUM IOJIOKEHUI M ONBITOB (PU3UKH TO, YTO HPOMCXOJUT IPU XUMHYeE-
CKHUX IpoIeccax.
B kpyr BonpocoB (Qpu3N4ECKON XUMHH BXOJAT OOLIME 3aKOHOMEPHOCTH XMMHUYECKUX IPEBpa-
IICHUH, TO3BOJIAIONINE MPEICKA3bIBaTh BOSMOXKHOE HAIPABICHUE W KOHEYHBIH Pe3ylbTaT XH-
MHUYECKOM peakiy, BIUSHUE TeMIepaTyphl U JaBJIEHUS Ha CKOPOCTh IpoLiecca U Ha CMEILEHUE
paBHOBECHS.
dusnueckas XMMUsA — 3TO HayKa, CBSI3aHHAsl C M3JI0KEHUEM psiia METOJIOB TeopeTHye-
CKOM M 9KCIIEPUMEHTAIBHON (PU3UKHU, KOTOPHIE UCIOIB3YIOTCS ISl PEIICHUS] KOHKPETHBIX XHU-
Mudeckux 3agad. OHa sBIIAETCS TEOPETUYECKOW OCHOBOM MHOTHX IPUKIAJHBIX XUMHKO-
TEXHOJIOTUYECKUX JUCLUUIUIMH, YTO IPUBOIUT K TECHOU CBSI3U €€ C IIPOU3BOJCTBOM.
Lenp Kypca — naTh CTyJIEHTaM IPEICTABICHUE O TEOPETHUECKUX OCHOBAaX U COBPEMEH-
HOM COCTOSIHUM (PM3MUYECKOW XMMHUH, IPUOOPETEHUE CTyJCHTaMU 3HAHUW M HABBIKOB, MTO3BOJIS-
IOLIMX NMPUMEHATh UX MPU OCBOGHUM JPYTrUX JUCLUIUIMH 00pa30BaTEIbHOIO LMKJIA U HOCIENY-
IOIIEH MPOPECCHOHANTBHON JIeITeILHOCTH.
3agaueil XMMUYECKOH MMOATOTOBKHM 0akallaBpa 3aK/II04aeTcs B CO3AaHUU Y HErO XMMUYe-
CKOTO MBIIUICHHUS, TIOMOTAIOIIEro €My pelaTb BOIPOCH (PU3UKO-XUMHUYECKOTO HAIPABJICHHUS B
npodecCHOHATIBHON JesATeIbHOCTH. 3aadeil Kypca sBisercs (popMHUpOBaHUE y CTYAEHTOB CO-
BpPEMEHHBIC MPECTABICHUS O MEXaHMW3MaX XHMHUYECKHX IPEBpPAICHUSIX, O METO/AaxX pacdera
PasINYHbIX (PU3NKO-XUMHUYECKUX XAPAKTEPUCTUK XMMUYECKHUX ITPOLIECCOB.
Jist TOCTHKEHUS ATOH LIEH MPEeToIaBaHue JUCIUIUIMHBI TPEIoIaraer:
11 O3HAKOMUTh CTYJCHTOB C OCHOBHBIMU HOHSATHSMM, 3aKOHAMU U METOJaMH (PU3HUECKON
XMMHHU KaK HayKH, COCTABIISIONICH (DYHAMEHT CHCTEMBl XUMUYECKUX 3HAHUH;
1.2 cnocoOGcTBOBaTh (hOPMUPOBAHUIO y CTy/AE€HTa OOOOIIEHHBIX MPUEMOB HCCIEI0BATEIbCKON
NeSITeIbHOCTH (TIOCTaHOBKA 33J]a4d, TEOPETHYeCKOoe 0OOCHOBAaHME M AKCIEPUMEHTAJIbHAS TPO-
BEpKa ee pelIeHus ), Hay4HOTO B3IJIs1a Ha MUD B LIEJIOM;
1.3 mpUBUTH CTYIEHTY XMMHUYECKHE HABBIKH, HEOOXOAWMBIC Ui MPOBEACHUS IKCIEPUMEHTA,
HAY4YMUTh paboOTaTh CO CIIPABOYHOM JIUTEPATYPOH.
1.4 pa3BuTh y CTyIEHTOB NpOoeCCHOHATBLHOE XMMHUECKOE MBILUICHHE, YTOObl Oyaymuil Oaka-
JaBp CMOT MEPEHOCUTH OOIIME METO/Ibl HAY4HOU paboThl B paboTy M0 CIIEUAIbHOCTH;
1.5  obecreunTh BO3MOKHOCTh OBJIQJICHUS CTYJCHTAMH COBOKYITHOCTHIO XHMUUYECKUX 3HAHUH
U YMEHMH, COOTBETCTBYIOLINX YPOBHIO OakajaBpa M0 COOTBETCTBYIOLIEMY MPOQUITIO.
Teopernueckas 9acTh JUCIUTUIMHBI H3JIaraeTcs B JIGKIIMOHHOM Kypce. [lomyueHHbIe 3Ha-
HUS 3aKpeIvIsioTces Ha J1abopaTopHbIX 3aHATHsAX. CamocTosdTenbHas paboTa MpeaycMaTpuBaeT
paboTy ¢ ydeOHMKaMU U YYEOHBIMU MMOCOOMSIMU, MTOATOTOBKY K JIaOOPAaTOPHBIM 3aHSATUSIM, BBI-
MOJTHEHUE JIOMAITHUX 33/1aHUH, MOJITOTOBKY K KOHTPOJIBHBIM paboTaM M KOJJIOKBUYMaM.
2. Mecmo oucuunaunvt ¢ cmpykmype OOIl BO
«Puznyeckas XUMHs» MPEACTaBIAET COOON AMCHUIUIMHY 0a30BO# (00s3aTeIbHOM) YacTH
yuebHoro nukia (b.1.1.15) ocHoBHOI 00pa3oBaTenbHOM MporpaMMbl OakajgaBpuara Mo Hampas-
nenuto 22.03.01 «MatepuasioBe/ieHHEe U TEXHOJIOTUU MaTe€pHUajIoB» OTHOCUTCS K IpyIe XUMHU-
YECKHX JUCIUILTIH MaTeMaTHIECKOTO W €CTECTBEHHOHAYYHOTO IIHKIIA H U3YyJaeTCs:

. 10CJI€ OCBOCHMS Kypca «XUMHsI», Jaroliero 0a3oBble NMpeICTaBlIeHUs] 00 OCHOBHBIX 3aKO-
HaX, TEOPUSAX U MOHATHIX XUMHH;

o nocje ocBoeHMst KypcoB «MaremaTtuka» u «Dusnkay,

o HapajIeNIbHO ¢ U3ydeHHneM Kypca «OpraHudeckas XUMUs»

o nepes M3y4eHHEM JUCLUIUINH «DKOJIorus» U «PU3NKO-XUMHUS MAaTEpUATIOB», Psj pasle-

JIOB KOTOPBIX 63.3I/IpyIOTCSI Ha 3HAaHWHU AUCLHHUIIIINHBI «Duzndeckas XUMHUS.

3HaHUsl, MOTYYEHHbIE 00y4YalOUMMUC pHU U3ydyeHUuU «DU3HUecKoil XUMHUMY, SBISIOTCS OCHO-
BOU ISl TOCTIEAYIOIETO YCTIEIIHOTO OCBOCHUSI MHOTUX JAMCIUILINH MPO()EeCCHOHATBLHOTO UK
2



00pa3oBaTeNbHON MPOTPaMMBbI, HalpuMep «KOJOTHs», «DHU3nKo-XUMuUs MaTepuaioBy, «O0mas
XUMHYECKasi TEXHOJIOTUS» U JIp.

3. Tpebosanusn Kk pe3ynomamam 0C60eHUA OUCUUNTUHbL
B mporecce ocBoeHMs JaHHOH TUCIMITIMHBI CTYAEHT (POPMUPYET U AEMOHCTPUPYET CIEAYIOLIHE
obmenpodeccuoHanbabie KomneTeHuu npu ocBoenun OOIT BO, peanusyromeit denepanbHbIid
['ocymapcTBeHHBII 00pa30BaTeNIbHBINA CTaHAAPT BhIcIIero oopazosanus (PI'OC BO):
- TOTOBHOCTBIO NMPUMEHATH (hyHIaMEHTaIbHbIE MaTeMaTHYECKHUe, eCTECTBEHHOHAYYHbIE U
o0IIenHXEeHEPHbIC 3HaHUs B mpodeccronabhoi aesrenbroctu (OI1K-3);

B pesynbrare usydeHus IucHUIUIMHBL «DPu3nyeckas XuUMHs» 0a30Boi (00s3aTeNbHOM)
MaTeMaTHYECKON U €CTeCTBEeHHOHay4yHOU yactu yueOHoro rmukia (b.1.1.15) ocHoBHO# 00pa3o-
BaTEeJIbHON MporpaMMbl OakanaBpuaTa CTYACHT JODKEH AEMOHCTPUPOBATH CIENYIOIINE Pe3ylib-
TaThl 00pa30BaHUSI.

OOyyaromuiicst TOJIXKeH:

3.1. 3nars:

- 6a30BYI0 TEPMHUHOJIOIHIO, OTHOCAIIYIOCS K (PU3NYECKON XMMUHU, OCHOBHBIC MTOHATUS U 3aKOHbI
(bu3NYECKON XUMUH, UX MATEMAaTUYECKOE BbIPAKEHUE;

- pOJIb TEPMOJUHAMUYECKHUX (PAaKTOPOB B TEXHOJIOIMYECKHX MPOLIEccax;

- OCHOBHBIE JKCIIEPUMEHTAJIbHBIE U PACUETHBIE METOJbI ONpPEAEICHUS MAKPOCKOIMMYECKUX Xa-
PaKTEPUCTUK CUCTEMBI U OTJENBHBIX €€ COCTABIISAIOIINX BELIECTB;

- HayaJla TEpMOIMHAMUKHI U OCHOBHBIE YPABHEHMSI XUMUYECKON TEPMOANHAMUKH;

- OCHOBHBIE 3aKOHOMEPHOCTH JIEKTPOXUMHUYECKHUX IIPOLIECCOB;

- METO/bl TEPMOAMHAMHUYECKOTIO OMHUCAHMUSI XUMUYECKUX U (Pa30BBIX PABHOBECUN B MHOTOKOM-
IIOHEHTHBIX CUCTEMAX.

3.2. YMmerTs:

- MOJIETUPOBaTh XUMHUYECKOe, (pa30BOE PABHOBECHE M MPOBOJIUTH YHUCIEHHBIE pacyeThl (hPU3UKO-
XUMHUYECKHUX BEJIUYUH;

- IPOrHO3UPOBATh BIMSIHUE PA3IUUHBIX (PAKTOPOB HA PABHOBECHE B XUMUYECKHUX PEAKLUAX;

- YCTaHaBIIMBATh I'PaHUIIBl 00JacTel ycToiunBocTH (as;

- OIPEIENATH HAIIPABJICHHOCTh CMEIICHHS PAaBHOBECHS B 3a/IaHHBIX YCIOBUSX;

- HCII0JIB30BaTh 3aKOH Papanes U1 pacdera napaMeTpoB dJIEKTPOXUMUIECKON CUCTEMBI,

3.3. BimageTh HaBBIKAMU:

- BBIUMCJICHUS TEIIOBBIX A(P(PEKTOB XMMHUECKUX peakUuid Npy 3aJaHHOW TemIepaType B yCIlo-
BUSIX [TOCTOSIHCTBA JIaBJICHUS U 00beMa;

- BBIYMCIICHUS] KOHCTAHT PaBHOBECUSI XMMHMUECKUX peakLnii IpU 3aJaHHOU TeMIepaType;

- BBIYMCIICHUS KOJIMYECTBEHHBIX [1APAMETPOB JIEKTPOXUMHUECKUX CHCTEM.

4. PacnipenesieHue TPYA0eMKOCTH (Yac.) IMCHUILIMHBI 10 TEMAM M BUIaM 3aH -

THH
Ne Ne Ne HanmeHnoBaHue TeMbl Yacel/u3 HUX B MHTEPaKTUBHOM popme
MO HE TE Bcero J3 | KJI| JIP |II | CPC
ny e MBI P
TSI hiivt
1 2 3 4 5 6 7 8 91| 10
1 1-3 1 3aKOHBI TEPMOJMHAMUKH U UX 26/6 6/6 2 18
PUMEHEHHE
4-6 2 Tepmonnnamuka (azoBbix mpe- | 44/8 8/8 10 26
BpAILCHUI
2 7-10 3 XHUMHYECKOE PABHOBECHE 38/6 6/6 6 26
11-13 |4 Teopus pacTBOpoOB 26/8 8/8 18
3 14-15 |5 DIEKTPOXUMUSI 20/2 212 8 10
4 16 6 XuMu4ecKasi KHHETHKA 26/2 2/2 6 18




| Beero | 180/32 | 32/32 |

| 32 |

| 116 |

5. Coneprxanue JIEKIIMOHHOTO Kypca

Bcero
JacoB

JIEK-
LIUHA

Tema JICKIIMH. BOHpOCBI, OTpa6aTBIBa€MBIe Ha JICKOUH

YyebHo-
METOINYECKOE
oOecrieuenue

4

5

MakpOCKONHYECKUE CUCTEMBI U TEPMOJMHAMUYECKUN Me-
TOJ WX ONMCaHUA. TepMUUECKOE pPaBHOBECUE CHCTEMBI.
Tepmoaunamuyeckue nepemeHubie. Temneparypa. UHTeH-
CHBHBIE M 3KCTEHCHBHBIC BeTHMYMHBL. OOpaTuMble U HEOO-
paTUMBbIE TPOLECChl. YPaBHEHUS COCTOSHMS. YpaBHEHHE
COCTOSIHUS MJ1€aIbHOTO rasa.

Tennota u paboThl paznuuHOro poaa. Pabora pacuupenus
JUISL pa3iIM4HBbIX NponeccoB. I1epBbIil 3aK0OH TepMOAMHAMU-
Ku. BHyTpeHHss sHeprusa. DHTanbnus. 3akoH ['ecca u ero
cienctBus. CTaHgapTHBIE COCTOSIHUS U CTaHAAPTHBIE TEI-
JIOTBI XUMUYECKUX peakuuid. Termnora cropanus. Temnorsl
oOpa3zoBaHus. 3aBUCUMOCTH TETUIOBOTO 3 (dekra peakiuu
ot Temneparypel. ®Popmyna Kupxrodda. 3aBucuMOCTbH
TETUIOEMKOCTH OT TEMIIEpaTypbl U PacyeThl TEIUIOBBIX 3(-
(bekToB peakuuid. TabmuIbl CTaHJAPTHBIX TEPMOJIUHAMU-
YECKUX BEJIMYMH U MX HCIOJb30BaHUE B TEPMOJUHAMMYE-
CKHX pacyerax.

[2] -[7]

Bropoii 3aKk0H TepMOJMHAMUKU U €ro pasiuyHble Gopmy-
JUPOBKHU. DHTpOIUsA. YpaBHEHUE BTOPOro Hauyaja TEPMO-
JUHAMUKA A1 OOpaTHMMBIX M HEOOPAaTUMBIX IPOIECCOB.
OHTpomnus Kak GyHKIUS cocTosiHUS. M3Menenue suTponuu
IIPU PA3JIMYHBIX IIPOLECCAX.

[1]-[7]

TepmonnHaMuyeckue noTeHIManbl. YpaBHeHne 1'nbbca —
I'enpMronsia. CBoiicTBa TEpMOJMHAMUYECKMX NOTEHLMA-
noB. Pa3nuunbie QopMbl 3amucu yCIOBHM TepMOJWHAMU-
4ecKkoro pasHosecus. Kpurepuii camonpon3BoJIBHOIO IIPo-
TEKaHUs IIPOLIECCOB.
CBs13p MEXIy KaJlOPUYECKMMH ¥ TE€PMOJUHAMHYECKUMHU
MepeMEHHbIMU. MeTObl BBIUMCIEHUS HHTPONHH, BHYT-
pPEHHEN DHEpPruM, SHTAIBNMK, 3Hepruu ['enpMronsua u
SHEPrUu I'uG6ca.
Xumnyeckuil noreHuuan. CTaHIapTHBIM XMMHUYECKUHN T10-
TeHuan. CrnocoObl BHIYMCIECHUS U3MEHEHUH XUMUYECKOTO
MOoTeHIMana. XUMHUECKUN MOTEHLHA]I UIEalbHOIO U He-
UJeaIbHOIO ra30B.

[1] -[6]

4-7

I'ereporennsie cuctemsl. [loHsTHE Ba3bl, KOMIIOHEHTA,
cTeneHu cBo0oIbl. BeiBo1 yciioBust pazoBOro paBHOBECHS.
BriBoa ycnoBust MemOpanHoro paBHoBecus. [IpaBuiio ¢a3
I'u60ca u ero BeIBOI.

daz3oBrIc PaBHOBCCHUA B OMHOKOMITIOHCHTHBIX CUCTCMaAX.
VYpasnenue Knanelipona - Kiay3uyca u ero npuMeHEHHE K
pa3nuYHBIM (Pa30BBIM PABHOBECHSIM.

Meton TepMuuecKoro anain3a. KpuBbie oXJ1aK1eHusl.

[1]-[7]

4




[TocTpoenue nuarpamm mjiaBKOCTH.

8-9

PaBHOBecue KUIKOCTb - Map B IBYXKOMIIOHEHTHBIX CH-
cTemMax. PaBHOBECHBIE COCTaBHI IMapa v KUAKOCTH. Paznuy-
Hble BUABI Pa3oBbIX auarpamm: p-X (T=const), T-X
(p=const). JluarpamMmbl COCTOSIHUS (ITABKOCTH) JIBYXKOM-
MMOHEHTHBIX CUCTEM U UX aHaJIM3 Ha OCHOBE MpaBuia (as.
PaccnanBanvie B TBYXKOMIIOHEHTHBIX CHCTEMAaX.

[1]-[7]

10

BbiBo ycl0BHS XMMHUYECKOTO paBHOBECHs. XUMHUYECKas
nepemennas. M3orepma Bant-I'odda. M3menenne sneprun
['m66ca u sHeprum ['eapMrosbpiia Mpu XUMHUYECKON peak-
uuu. XMMHUYECKOE CpOCTBO. 3aKoH aelcTBus macc. CtaH-
naptHas sHeprus 'n60ca XMMHUYECKOI peakluu.

[1]-[7]

11-
12

Koncranra paBHOBecus. Pa3iinunbie BUIbl KOHCTAHT paB-
HOBECHUS U CBSI3b MEKY HUIMU. XUMUYECKHUE PABHOBECHS B
pactBopax. KoHCTaHTBI paBHOBECHS MIPU PA3JIMYHOM BBbI-
0ope cTaHAapTHBIX COCTOSIHUM JIsl Y4aCTHUKOB PEAKIIHH.
3aBUCUMOCTb KOHCTAHT PAaBHOBECHUS OT TEMIIEPATYPhI U
JABJICHUS. Y paBHEHHE N300aphl PEaKIMKA U €r0 TEPMO/IH-
HaMHUYECKUH BBIBOI.

[1]-[7]

14

PactBophl paznuuHbIX KiaccoB. PasmuyHbie criocoObl BbI-
paxeHus coctaBa pactBopa. CMecH HjieaqbHbIX Ta30B.
TepMmoanHamMuuecKre CBOMCTBA FA30BbIX CMECEH.
WneanbHble pacTBOPBI B Pa3IMYHBIX arperaTHbIX COCTOSI-
HUAX ¥ O0IIee YCIOBHE WJCAIBHOCTH PACTBOPOB.
JlaBneHue HACBHIIICHHOTO Tapa XHUIKUX PacTBOPOB. 3aKOH
Payna u 3akon I'enpu. MneansHble U HeuaealbHbIE pac-
TBOPBI.

[1]-[7]

15

XVMUYECKUH IOTEHIIMA]I KOMIIOHEHTA B PACTBOPE.
KoadduinenTsl akTUBHOCTH U UX ONPEJEIICHUE MO MapIu-
QJIbHBIM JaBJICHUSIM KOMITOHEHT.

OyHKIMS CMEIIeHUs U1 UAeaIbHbIX U HEUIeaIbHbIX pac-
TBOPOB.

[IpenensHO pa3baBieHHBIE PaCTBOPHI, aTepMajbHbIE, pery-
JISIpHBIE, PACTBOPHI U UX CBOMCTBA.

[TapuuanbHble MOJbHBIE BETUYMHBI U UX OMNpEIEIICHUE U3
OTIBITHBIX JIaHHBIX [l OMHAPHBIX CHCTEM.

VYpaBuenue ['n66ca - [rorema.

[1]-[7]

16

KomnurarusHasle cBoKCTBa pacTBOPOB. MI3MeHeHHE TeMIte-
paTypsl 3aTBEpAECBaHMsI pa3IN4HbIX pacTBOpoB. Kpuocko-
HUYECKUHA METOJI.

[1]-[7]

17

OO6ume mpeacrapiaeHus 00 MEKTPOIUTAX.

CuiibHBIE U CJTa0bIe DJIEKTPOITUTHI.

3akoH pa3BeneHus OcTBaliba.

AKTHUBHOCTH DJIEKTPOJIUTOB, KOIPPHUIIMEHT aKTUBHOCTH,
WOHHAas CUJia pacTBoOpa.

Hcxonnbie monoxenus teopun Jledast- Xrokkemns
AOcomtoTHas U mpeeNbHas TIOJIBUYKHOCTH HOHOB.

Yucna nepenoca. MeTopl onpeiesieHus: Yuces nNepeHoca.

[2] -[8]
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OO6mume npeacTaBiaeHUs 00 IEKTPOXUMHYCCKUX TETISIX.
Knaccudukanus nemnei.

Onekrpoasuxymas cuia (3C).

XUMHYECKHE UCTOYHUKH TOKA.

I"anpBaHMYECKHE DIIEMEHTHI.

OnpeneneHne TEPMOIMHAMHYECKUX XaPAKTEPUCTUK DJICK-
TPOXUMHYCCKHUX LIETICH.

18 | OcHOBHBIE pa3IUYHA MEXTYy XMMUYECKOH T€PMOAMHAMU-
KOM ¥ KUHETUKOU. CKOPOCTh XUMHYECKON PEaKIuu B ra3o-
BOi1 (paze u B pactBope. MOHOMOIIEKYIISIPHBIE PEAKIIHH,
OMMOJIEKYJISIPHbIE PEAKIIMH, TPUMOJIEKYIISIPHBIE PEaKIIUH.
[Mopsimox peakiuu. Tlopsgok peaknuu Mo BEMIECTBY, 00-
IUH TOPSAJIOK PEAKLIUH.

MeTo/1bl OnpeIesIeHNs] TOPSKOB PEAKIIMH.

[2] -[8]

6. Conep:kaHue KOJUIOKBUYMOB

He npenycMoTpensr

7. llepeyeHb NPAKTUYECKUX 3AHATHI

He npenycmorpensl

8. IlepeueHb J1a00pPATOPHBIX padoT

Bcero
JaCcOB

HanmenoBanue 1abopaTopHoii padoTbl. 3a1aHusi, BOPOCHI,
oTpadaTbiBaeMble Ha JIA0OPATOPHOM 3aHATHU

YyueoHo-
MeToauYe-
cKoe odecme-
YyeHue

4

3

1. Onpenenenue TEMIOTHl PACTBOPEHUS XJIOPUAA aMMOHHUS.
2.0npenenenue TEIIOTH PACTBOPEHUS METATMYECKOTO MarHus
B PACTBOpE COJITHOW KUCIIOTHI.

3. Ompenenenue TEIUIOTH TUApPaTO-00pa3oBaHuUs cyibdaTa Me-

au.

[10]

10

1. N3y4yenus paBHOBECHS )KUJKOCTh — IIap B OMHAPHOW CUCTEME.
2. N3y4yeHue B3aMMHON pacTBOPUMOCTH B TPEXKOMIIOHEHTHOM
CUCTEME.

3. Onpenenenne kodhdHUIMEHTa pacpeIeICHHUS.

[10]

1. 3yyeHne XMMHYECKOrO0 PaBHOBECUS B TOMOTE€HHOW CHUCTEME
Ha npuMepe dTepuuKaIy CIUpTa.

2. 3ydeHne paBHOBECHSI TOMOT€HHON peakilMyu B pacTBOpE Ha
IIpUMeEpE B3aUMOJCUCTBUSA XJIOPUCTOrO XKeje3a ¢ MOAUIOM Ka-
TS

[10]

1. IlpoBepka TEXHMUECKOTO aMIEPMETPA MOCPEACTBOM METHOTO
Y Ta30BOT0 KYJIOHOMETpA.
2. VI3aMepenue 351eKTpONpOBOIHOCTH PACTBOPOB 3JIEKTPOIUTOB.

3. Onpenenenne 4ucen NEPEeHoca CEPHON KUCIIOTBI

[9]

1. U3yyeHre CKOpOCTH peakMu HOAUPOBAHUS alleTOHA.

2. W3ydyeHue CKOpPOCTHU pa3lIOkKEHUsl MEPEKUCH BOAOPOJA razo-
METPUYECKUM METOJIOM.

3. 3yueHune CKOpOCTH MHBEPCUHU TPOCTHUKOBOIO caxapa.

[9]
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W3 kaxgo0if TeMBbI CTYJIEHT BBINOJHSET JTA0OpaTOPHBIC PabOTHI MO 33/IaHUIO TPEToaBaTelis B
o0BemMe 32 yacos.

9. 3ana}mﬂ JJIS1 CAMOCTOATEIbHOM paﬁoTbI CTYAEHTOB

Ne Bcero 3aganmusi, BONPOCHI, VISl CAMOCTOSITEJIbHOIO U3y4YeHM I Yyeono-
TeMbI Yacos (3amanus) MeToanYe-
cKoe oDecme-
YyeHHe
1 2 3 4
1 18 [Tpumenenue 3akoHa ['ecca u ero ciecTBuUs IS pacueTa [1] -[6], [10]

TETIOBBIX 3((PEKTOB XUMUYECKUX MPOLIECCOB.
3aBHCHUMOCTH TEIIOBOTO () (eKTa peakiiui OT TeMIepary-
pul. YpaBaenue Kupxrodda.

3aBHCUMOCTH TEIUIOEMKOCTH OT TEMIEPATYPhI H PaCYEThI
TEIJIOBBIX A(h(PEKTOB peaKIuii.

dynnamenrtaibHOe ypaBHeHue ['n006ca.

Mertons! pacuet sHepruu ' m6Oca M SHTPOITNMH XUMHUYECKHX
npoueccoB. Meron Temkunna-IlIBapumana.

2 26 dazoBbIe IEPEXOIbl IIEPBOTO U BTOPOT'O PoOJa. [1] -[8]
CucTeMbl C OJHOM HEPACTBOPUMOCTHIO KOMITIOHEHTOB
JPYT B IPyTe B KPUCTAIUIMIECKOM COCTOSIHHUH.

Merton TepMudeckoro ananusa. KpuBbie oXJ1axIeHus.
IlocTpoeHne quarpaMm IIaBKOCTH.

CucreMbl, 00pa3yolIHe YCTONYUBBIC XUMHYCCKUE COCTU-
HeHus. Cuctemsl, 00pasyrolue HeyCTOWYNBbIE XUMHUYE-
CKH€ COCIMHCHUSL.

3 26 VYciioBusT paBHOBECHsI JJIsi TETEPOrCHHBIX XUMHUYECKHX pe- | [2] -[8]
aKINH.

BoipaxkeHre KOHCTaHTBI PaBHOBECHS dYepe3 CTEHECHb Mpe-
BpAIICHHUSI.

3aBHCUMOCTh KOHCTAaHT PAaBHOBECHS OT TEMIIEpaTypbl U
JIaBJICHUS. YpaBHEHUE M300apbl PEaKkiUd U €ro TEPMOJIU-
HaMHYECKUH BEIBOJI.

4 18 KosnuraTuBHbBIE CBOMCTBA paCTBOPOB. [1] -[6]
[ToBBIIIIEHNE TEMITEPATYPHI KMITEHHSL.

[ToHwxkeHre TeMIEpaTypbl 3aMep3aHHs.

OcmMmoTHYecKoe TaBIcHHUE.

PacnipeneneHue pacTBOPEHHOTO BEIECTBA MEXKTY ABYMSI
KUJTKAMH (pa3aMH.

5 10 MeTopl SKCHEPUMEHTAIBHOTO M3Y4EHHs 3JeKTporpoBo- | [2] -[8]
HOCTH PacTBOPOB DJIICKTPOIIHTOB.

VY enbHas ¥ SKBUBAJICHTHAS 3JICKTPOIIPOBOIHOCTH.
3akoH Konbpaymia.

6 18 Peaknuu HyneBoro mopsijika, peakiuu mneporo mopsaka. | [1] -[8]
Peaknuum BTOpOro nopsaxa.

Peakuu n-HOro nopsaxa.

[Tepuon monypacnana.

BinsHue temneparypsl Ha CKOPOCTh XUMHUYECKUX PEAKLIAMN.

10. PacueTHo-rpajduueckas padora
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Temvl, 3a0anus, yuebHo-memoouueckoe obecneuenue (ccovlaku na pasoen 15. «llepeuens yuedno-
Memoouyecko2o obecneyenusi 0 00yYaArOUUXcst N0 OUCYUNTIUHEN)
He npenycmorpena
11. KypcoBas patora
Tembi, 3a0anus, yuedHo-memoouueckoe obecneuenue (ccoliku Ha pazoen 15. «llepeuensv yueoHo-
Memoouyecko2o obecneyenusi 0 00yYarOUuUxcs N0 OUCYUNTIUHEN)
He npenycmorpena
12. KypcoBoii npoekTt
Tembi, 3a0anus, yuedHo-memoouueckoe obecneuenue (ccoliku Ha pazoen 15. «llepeuens yueoHo-
Memoouyecko2o obecneyenusi 0 00yYarOUuUxXcs N0 OUCYUNTIUHEN)
He npegycmorpen
13. ®oH1 OLEHOYHBIX CPEICTB /1JIsl IPOBeAeHUs MPOMEKYTOUHOM aTTecTaluu 00y4YarouuXx-
¢Sl 0 AMCHUILIMHE (MOAYJII0)

B mpouiecce ocBoeHust 00pa3oBaTeabHOM MPOrpaMMBbl Yy 00yUaIOMIErocs B X0A€ U3YYCHHUS
mucuuruiHel b.1.1.15 «®usnueckast Xumus» T0KHBI chopmupoBarbes komnereHn OITK-3.
[Ton xommnereniueit OIIK-3 noHrMaeTcss TOTOBHOCTh MPUMEHSATH (yHIaMEHTaIbHbIE MaTEMaTH-
YEeCKHe, €CTECTBCHHOHAYYHbIE M OOUICHMHXCHEPHBIE 3HAHUSA B NMPO()ECCHOHAIBHON JEATEIbHO-
CTH.

®opmupoBaHUE TaHHONH KOMIIETEHIIMU MPOUCXOAUT TOCIEIOBATENIFHO B paMKaxX H3yde-
HUS y4eOHbIX quciUIUInH «DPusnkay, «MaTemaTukay, « XuMHs».

YpoBuu chopmupo- | OcHOBHBIE IPU3HAKH YPOBHSHA
BAHHOCTH
KOMIIETCHIM U

IToporoselii ypoBeHb
KOMIIETEHIINH:
OIIK-3 MIOMHUT WJIM Pacrio3HaeT WH(OPMAIMIO B TPUOIU3UTEIBHOM MOPSIKE
u ¢popMme, B KOTOpO OHa Oblja 3ayyeHa;

YMEET COCTaBIATh (POPMYJIbI BELIECTB U HAa3BaTh WX, MOKET HAUCATh
YpaBHEHUsI peaklMii; BJIJ€eT HAaBbIKAMU paOOTHI MPU MPOBEIECHUU
XUMHUYECKHUX IKCIIEPUMEHTOB 10 UCCIIEOBAHUIO

XHUMHYCCKHUX CBOMCTB;

3HAeT OCHOBHBIE TIOHATHS U 3aKOHBI (PU3NUECKON XMMUU.

IIpoABUHYTBIN yPOBEHB
KOMITETECHIINH

OIIK-3 MOKET IMpeodpa3oBaTh M HMHTEPIPETUPOBATH HH(POPMAIMIO; YMEET
onucarb, OOBACHUTH, ONPENEIUTh MPU3HAKH HAIMPaBICHHOCTH MPO-
TEKaHUS XUMHUYECKHUX IIPOLIECCOB HAa OCHOBAaHUU TEPMOJAMHAMHUYE-
CKMX JJaHHBIX;

BJIaJIe€T HaBbIKaMH PaOOTHI MPHU MPOBEICHUN XMUMUYECKUX KCIIEpH-
MEHTOB IO MCCIIEJOBAHUIO TEPMOJMHAMHYECKUX U PABHOBECHBIX
CBOMCTB CHUCTEM, HEKOTOPBIMH METOJAMM pacuéra pa3iIudHbIX Tep-
MOJMHAMUYECKHX U PABHOBECHBIX CBOMCTB CHCTEM;

3HACT BEUIECTBA, BCTPEYAIOLIUECs B IIPUPOAE, U UX POJIb B OKpYyXKa-
IOIIEH cpefie; MPEACTaBIsAeT CTENEHb TOKCUMYHOCTH HEOPTraHWYECKUX
COCIMHEHUM, UX JECUCTBUE HA JKUBBIC OPraHU3MBbI; MOXKET IIPEIIIO-
AKHUTh METOJ| Olpe/iesieHus] (PU3NKO-XUMHUECKUX CBOMCTB 3alaHHOTO

BELIECTBA.
Bricokuii ypoBeHb
KOMIICTCHIIN N
OIIK-3 MOXET BBIOMPATh U MCIIOJIH30BATh MJICH B HOBBIX, HE3HAKOMBIX CHUTY-
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alUAX WM C HOBBIM IIOJIXOJ0M;

YMEET IPOBECTH XUMHUYECKHI SKCIIEPUMEHT, BBISIBUTH I1OBEACHMUS
Pa3IUYHBIX TEPMOAMHAMUUYECKUX CUCTEM;

BJIaJICET HAaBBIKAMH PaOOTHI MPHU MPOBEICHUNA XMUMUYECKUX KCIIEPH-
MEHTOB I10 UCCJIEZJOBAHNIO CBOMCTB CUCTEM;

BJIAJICET COBPEMEHHBIMM METOJAMU PETUCTpALMU U pacu€ra pa3iuy-
HBIX XMMUYECKHUX BEIMYUH AJIs1 00pabOTKH pe3ylbTaTOB XMMHUYECKO-
IO OKCIIEPUMEHTA;

o0yajaeT 3HaHUSAMHM O NPUPOAHBIX MCTOUYHUKAX BELIECTB U UX HC-
II0JIb30BaHNH;

YMEET HCIIONIb30BaTh 3HAHUE TEPMOAMHAMMYECKHX U PaBHOBECHBIX
CBOWCTB CHCTEM JJIsl PeLICHH 3a/1a4 MPO(HEeCCHOHAIBHON NesITeTbHO-
CTH.

Kon Oran Kpurepun onieHuBanus
KOMIIE- hopmu- Llenu ocBoeHus arrecranus Tunoseie 3a- | Illkana ouenu-
TEHIIMH | POBa-HUS TaHUS BaHUS
OIIK —3 | 3 ceMecTp | FOTOBHOCTH MPUMEHATH | KOHTPOIIb B
dbyHaameHTanbHBIC Ma- | popme:
TeMaTH4eCKHe, eCTe- - otuer no na- | Jlabopatopusie | 3aureHo/  He
CTBEHHOHAY4HbIE U O60paTopHBIM paboThl, 3a4TE€HO
OOIIIEHH)KEHEPHBIC 3HA- | 3aHATHUSM, 1-3 Oamna —
HUS B IPO(ECCUOHATTb- KOHTPOJIbHBIE | KOMIICTCHIIMHI
HOMH J1eSITENIbHOCTH -moaynb 1,3 | 3amanus, He chopMupo-
BaHBI
- 3K3aMEH BOIIPOCHI K K-
3aMeHy 4-10 6annos —
KOMIIETEHIINHT
chopmupoBa-
HBI 110 5-TH
OayTbHOM
Ikane

B mponecce 00ydeHust CTYACHT JODKEH MOJHOCTHIO BBIMOJHUTH YUEOHBIN IUIaH, Ipeay-
CMOTpeHHBI paboueil mnporpammoi nucuuruiHbl «b 1.1.15. ®@u3nyeckas XuMus», MO0 BCeEM
BUJaM y4eOHBIX 3aHATUH. B 4acTHOCTH, OH JOJDKEH BBINOJHUTH BCE MPEAYCMOTPEHHBIE MPO-
rpaMMoii 1abopaTopHble pabOoThl, TIOCETUTD JIEKLIUU B TEUEHUE CEMECTpa.

JUis OlleHKM 3HAHUM, YMEHMH, HaBBIKOB W (MJIM) ONBITA JAEATEIBHOCTH, XapaKTEPU3YIOIIUX
sTanbl (HOPMUPOBAHUS KOMIETEHIIMH B MpoIecce OCBOSHUS MUCHUIIIMHBI «b 1.1.15. ®usn-
YeCcKas XUMUsD», IIPOBOJUTCS DK3aMEH.

JlabopatopHble pabOThl CUUTAIOTCS YCIIEUIHO BBIOJHEHHBIMU B CIy4yae MPeJOCTaBICHUS B
KOHIIE 3aHATHA OT4YeTa (IPOTOKOJIA), BKIIIOYAIOIIET0 TEMY, XOJ pPabOThl, COOTBETCTBYIOIINE
pacuéThl, ypaBHEHHUS peaKkluil U 3alIuTe Ja0OPaTOPHOTO 3aHATUS — OTBETE Ha BOMPOCHI [0 TEME
pabotsl. Illkana oneHMBaHUS — «3aYTEHO / HE 3aUTEHO». «3auTE€HO» 3a JIabopaToOpHyI0 paboTy
CTaBUTCSl B CJIy4yae, €Clid OHAa IOJHOCTHbIO MPAaBUJIBHO BBINOJHEHA, MPH 3TOM O00ydYarollyM-
Csl IOKa3aHO CBOOOHOE BJaJICHHE MaTEepUaIoM IO TUCHUIUIMHE. «He 3a4TeHo» cTaBUTCS B CIy-
yae, eciii paboTa BBIMOJTHEHA WM pacCUUTaHa HEMPaBWIBHO, TOT/IA €€ cleAyeT Nnepeaenarb Win
I0paboTaTh.

DK3aMeH C/aeTcsi yCTHO, MO OmieraM, B KOTOPBIX IPEICTAaBJICHbI BOIPOCHI U3 IMEPEeyHs
«Bompocsl k sk3aMeny». OLieHuBaHUEe MPOBOAUTCS MO MATHOATEHON cucteMe. «OTIUYHOY CTa-
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BUTCA TIpU: - TpPaBUJIILHOM, IIOJJHOM H JIOTHYHO IMOCTPOCHHOM OTBCTC, - YMCHHUU OIICPHUPOBATH
ClI€equaJIbHBIMH TCPMHUHAMH, - UCIIOJIB30BaAHHWH B OTBETC JOIIOJIHUTEIBHOI'O MaT€puaia, - Uilro-
CTPUPOBAHUHN TCOPCTUYCCKOTO IMOJIOKCHHUA IMPAKTHYCCKUM MATCPUAIOM. «XOpOH_IO» CTaBHUTCA
IIpu: - IpaBUJIBHOM, IIOJHOM H JIOTUYHO ITOCTPOCHHOM OTBETEC, - YMCHUHU OIICPUPOBATH CIICIIHU-
AJIbHBIMU TCPMUHAMMU, IIPU 3TOM B OTBETC MOT'YT UMCTBLCA - HGprGbIe OIIMOKH MM HETOYHOCTH.
((Y,I[OBJ'IGTBOpI/ITeJ'IBHO» CTaBHUTCS C€CIIM:. - HEMOJHBIA CXEeMAaTUUHBIN OTBET, - HC BIIOJIHC 3aKOH-
YCHHBIC BBIBOAbI UJIN 0606H_IGHI/IH. ((Hey,IIOBJIeTBOpI/ITCJILHO» CTaBUTCA IPH: - HCIIOJIHOM OTBCTC,
- HCYMCHHUHU OICPUPOBATh CIICHHUAJIBHBIMHU TCPMUHAMHU HJIM UX HC3HAHUHU, - 3aTPYAHCHHUA B HC-
MMOJIb30BAHUHU ITPAKTHUYICCKOI0 MaTCpuraia.

Texywuii koHmpob

Monyns 1

1. BeuuciuTh cTaHAAPTHYIO TEIIOTY oOpaszoBanus coenuHeHuss C3H6 Oex) U3 mMpocThix
BEIIIECTB €CJIM M3BECTHA €ro TeIioTa cropanus paBHa -1787,012 kJx/mons npu T = 298 K u
nasnennn 1,0133-10° Ila. Ipunsats, 9to mpomykTsl cropanus — okcuabl COxqr, HoOw) u Na.
TemnoTsl cCropanus MPOCTHIX BEUIECTB:
Crpagp + O2 = CO2 - 393,795 xx/Mob;
Hz + 1/202 = H20(x) - 286,043 x>x/M0ib
2. Paccunraiite TeroBoit addekt peakipn: NHz + 5/4 O2 = NO + 3/2 H2O¢
npu T =298 K, ecu n3BeCTHBI CleyIOLINE JaHHBIE:
H20) = H20), AH1° = —44 xJIx-Momb L,
1/2N; + 3/2H2 = NH3, AH2° = —46.2 x/lx-Momnb 1,
Hz + 1/202 = H20x), AH3° = —285.8 xJIx-Momb -,
NO = 1/2N; + 1/202, AH4° =-91.3 x/Ix-Monp *
3. 3anuiuTe BhIpaXXEeHUE Ul pacuera abCOIIOTHOW SHTPONUHN OJJHOTO MOJISI BOJBI IIPH TeMIIepa-
type 300 °C u naBneHuu 2 aTm.
4. Haiigure snepruto ['m60ca o6pazosanuss NH3 npu temneparypax 298 u 400 K, eciu u3Becrt-
HBI CJIe1yIOIINE JaHHbIE:

A s HS,s (NH3) = —46 2 KT MOIb

BenrectEO Ny H; NH;
C, 208. T K~ mome™ 291 288 337
Sag - L K moms™ 191.5 130.6 192.5

Monyns 2
1. Haiitu Kp peakuuu 2H, + CO2 = HCHO + H20 mpu temmneparype 400 K metogom Tem-
kuHa-I1IBapimana
2. Peakmms mpoTrekaeT B 3aMKHYTOM cocyne mpu temmeparype T. OnpenenuTts paBHOBEC-

HbI€ MMaplUalbHbIE JaBICHUS BCEX KOMIIOHEHTOB M UCXOIHOE JIaBJIeHHE BEIlIeCcTBa A, ec-
JM WU3BECTHO 3HAYEHHE KOHCTAHThl PAaBHOBECHUS PEAKIIMHM TEPMUYECKOM TUCCOLMALUU
IpY JAHHOW TemIiepatype 1 o0liee paBHOBECHOE JlaBieHue cMecH P.

BemectBo A Peaxmus Kp P10, u/m? T,K

CO2 C0,=2C0+ 0O 4,271-10% 3,0399 410

3. I'azooOpasuble BemectBa A 1 b pearupylor 1o 3aJjJaHHOMY YpaBHEHHIO PEaKIIMU C 00pa3oBa-
HHEM razoodpasHoro Bemectsa C
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a) Bripazure Kp u K¢ uepes paBHOBecHOE KonmuecTBO BemiecTBa C, paBHOE X, €CIIM UCXOIHbIE
BellecTBa A U B B34Thl B CTEXHOMETPUUYECKUX KOJIMUYECTBAX IPH PABHOBECHOM JIaBIEHUU B CH-
creme p, H/m?, u temmnepatype T.

6) Paccunraiire Bemmmunnsl Kp u Kc npu temmneparype 500 K, ecim p = 7350,0 H/m?, a x = 0,35.
YpaBHeHUE peakuuu
12A+B=2C
4. YKaxure, CKOJIbKO KOMIIOHEHTOB COJEP/KAT CUCTEMBI, [IOJYyYUBIINECS B pe3yIbTaTe CMEILU-

BaHU BOJAHBIX PACTBOPOB: XJIOPHJIA KAJIUS U XJIOpUAA HATPUSI.

Mogyns 3
1. Ocnosuble nomymenus teopun Jebas - ['Tokkes.

2. VYnenpHas M 3KBUBAJIECHTHAs JIEKTPONPOBOIHOCTD
3. Ilonsrue snexkTpoaHoro noreHuuana. Kinaccudukanus 31eKTpo10B

Monyns 4
1. KuHernueckuii 3aKOH JCHCTBUS MacC U 00JIaCTh €ro MPUMEHHUMOCTH.

2. MonekyaspHOCTb JIEMEHTAPHBIX PEAKIIHIA.
3. 3aBUCHUMOCTb KOHCTaHTBl CKOPOCTH XUMHUYECKON PEeaKIMK OT TeMIIePaTyphI.

Tpumepwl 3a0anuil 015 NPOBeOeHUsI NPOMEINICYMOUHOU AMMEeCMAayuy NO UMo2am 0CEOEHUS.
OUCYUNTUHDBL

b. Nel
1. 3aBucumocTh TemnoBoro 3ddexra oT Temmnepatypsl (ypaBHenue Kupxroda B auddepenin-
aIbHOU M MHTErpajbHON (pOpMe IPU MMOCTOSHHOM JIaBJICHHH).
2. Onpenenuth uncio komrnouenTos (K), da3 (f) u creneneii cB060bI (S) B paBHOBECHOM CHCTe-
Me
NIHCO, NH

iwp) iir) l CI"—}:_ { TI_.{_}I.

) 1pwm ycioBuM, 4TO B McxoHOU cMecu Ta3sl NHs , COz u
H20 Oblu B3THI B IPOU3BOJIBHBIX COOTHOIICHUSX;

3. Kanopuueckue koaphunueHTsl. AHAIUTUYECKUE BbIPaXXEHHS IEPBOrO 3aKOHA TEPMO-
JUHAMUKA

(r)

B.Ne2

1. HeoOpaTtumble peakiiuy HyJI€BOT0, IEPBOT0, BTOPOIO MOPSIKOB.
2. ABTOKaTaNM3.
3. Onpenenenrie KOHCTAHT CKOPOCTH U3 ONBITHBIX JTAHHBIX.
4. Ceazp DJIC co cBoboanoit sHeprueit [ m66ca. Ypasuenus Hepucra u I'm66c¢a - I'enbMronbua
JUISl paBHOBECHOM 3JIEKTPOXUMHUYECKOW LIETIH

Bb.Ne3
1.MeTobl onpeiesieHrs MopsIKa peakiui U BUJ1a KHHETHYECKOTO YPaBHEHUSI.
2. IIpyHIMI HE3aBUCUMOCTH MPOTEKAHUS 3JIEMEHTAPHBIX CTaUM.
3. TlapamnenbHBIE pEaKIHH.
4. 3aBHCUMOCTB MOJIBU’)KHOCTH MOHOB OT MX IPUPOJBL, OT NPUPOABI pACTBOPUTENS, OT TEMIIEpaA-
TYpbl U KOHIEHTPALMU PacTBOPA.

b. Ne4

1. OO6ume npencraBienus o0 anekTponutax. CuiabHbIE U caadble AIEKTPOIUTHL. 3aKOH pa3-

BeZieHunst OcTBabaa.
Knaccudukanms >5ekTpoaoB.
[Mopsimok peakuun. [Topsaok peakiuu Mo BEMIECTBY, OOIINI MOPSIIOK PEaKIuu
Brustaue Temmneparypsl Ha CKOpocTh XuMHuueckux peakiuii. [Ipasuno Bant-I'odda.

H~own
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ITepeyeHb BONPOCOB VI CAMOCTOSITEJILHOM PA0OTHI CTYAEHTOB.
1. TerutoTh! pacTBOpEHUS.
2. Kanopumerpus.
3. AKCHOMBI BTOPOT'O 3aKOHA TEPMOJANHAMUKH.
4. TepMoaAMHAMHKa HEPABHOBECHBIX IIPOLIECCOB.
5. Xapakrepuctuueckue GpyHKIIMu
6.JIeTyuecTs.
7. dazoBble IEpeX0/1bl BTOPOro poja.
8. BiusiHue MoCcTOpOHHMX ra30B Ha JIaBJICHUE HACBHIIIEHHOTO Mapa.
9. DddexTt xoynsa-TomcoHna.
10 CucreMsl ¢ MOTHOW HEPACTBOPUMOCTHIO KOMIIOHEHTOB JIPYT B APYTe B KPUCTATUTUIECKOM CO-
CTOSIHUH.
11. Meton TepMuyeckoro ananu3a. Kpusele oXaaxaeHUs.
12. IlocTpoenue auarpamMmm IJIaBKOCTH.
13. PacTBOpHMOCTH TBEPBIX TEI B )KHUAKOCTIX. YpaBHenue Llpenepa.
14. Cuctemsl, oOpa3yrolie ycToMunuBble XUMUYECKHE COSAMHEHUS.
15. Cucremsl, 00pa3yroniue HeyCTOWYUBBIC XUMUIECKHIE COCTMHCHUS.
16. KosuraTuBHble CBOCTBA pacTBOPOB.
17. IloBellIEHUE TEMIIEPATYPbl KUIIEHUS.
18. IloHmxeHue TeMnepaTypsbl 3aMep3aHusl.
19. OcmoTHueckoe gaBieHHE.
20. PacnipeneneHne paCTBOPEHHOI'O BELIECTBA MEXTY ABYMS )KUJIKUMU (pa3aMu.
21. DkcTpakusl.
22. Kpuockomnusi.
Teopus 21€KTPOIUTOB
1.MoHHBIE IApbI U HOHHBIE TPOMKH.
2.B3anmoielicTBHE MOHOB C MOJIEKYJIAaMU PAaCTBOPHUTEIIA.
ONEKTPONPOBOJHOCTD AJIEKTPOJIUTOB
1.251eKTpOnpOBOIHOCTH HEBOIHBIX PACTBOPOB.
2.2JIKTpONPOBOIHOCTH TBEPABIX COJIEH.
ONEKTPOABUKYIINE CUITBI
1. I'a30BbI€ 2IIEKTPOJIBI.
2. TepMoaAMHAMHUYECKU pacyeT MOTEHIMaIa KUCIOPOJHOTO 3IEKTPOAa.
3. CTEeKISHHBIN 3JIEKTPOJ.
MemOpaHHbIe paBHOBECHS.
4. Onpenenenue uuceln nepenoca no senuuuse JC.
KuneTtnka 31eKTpoXUMHUYECKUX MPOLIECCOB
1 .OnexkTpoxumudeKas nosipu3anus.
2. Ilepenanpsixenue
3. Teopuu BOJOPOIHOTO MEPEHATPSIKEHUS.
4. DIEKTPOOCAKICHUE METAJIIOB.
5. Peakuiuu a51eKTPOBOCCTAHOBIIEHHUS U DJIEKTPOOKUCICHUS
[TpuOnmKeHHbIE METOIBI XUMUYECKOW KUHETUKH
1 .IIpyHIMI TUMUTHPYIOIIEN CTaJNH.
2.YcioBrs KBa3UCTallMOHAPHOCTH.
3.KBa3ucranuonapHoe npuoInxKeHue.
4.KBa3zupaBHOBECHOE MPUOIIKEHNE.

Ilepeuens 6onpocos K IK3ameny

1. ITpouieccrl B TEpMOAMHAMHUKE
2. OCHOBHOM IOCTYJIaT TEPMOAUHAMUKHI
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3. HyneBoii 3aK0H TepMOIMHAMUKU

4. YpaBHEHUS COCTOSIHUS

5. IlepBbIil 3aKOH TEPMOAVMHAMUKH

6. Bayrpennss sueprus. Pabora. Termiora

7. PaboTa uieanbHOro ra3a npy pasjMyHbIX Ipoleccax

8. Kamopuueckue ko3¢ HUIHeHTHI

9. AnanuTryecKkue BbIpaXXKEHUS [IEPBOT0 3aKOHA TEPMOAMHAMMKHI

10. Tenmoemkocts. B3anmocsszb Cp u Cy

11. DHTanenus

12. 3aBUCHMOCTD TEIJIOEMKOCTH OT JaBIICHUS U 00beMa

13. 3akoH I'ecca. CinenctBus 3akoHa ['ecca

14.CrangapTHbIe COCTOSIHUS, CTAHJAPTHBIE YCIOBUS

15.Ypasuenus Kupxroda

16. 3aBUCUMOCTD M300apHOI TEMJIOEMKOCTH OT TEMIIEpaTyphl

18. IIpuMepsl NpUMEHEHUS 3aKOHOB TEPMOXUMUU

19.®opmMyaHpOBKH BTOPOTO 3aKOHA TEPMOJAMHAMUKH (ITOCTYJIATHI)
20.AHanUTHYECKHE BBIPAKEHHSI BTOPOTO 3aKOHA TEPMOJANHAMUKHI
21.®u3nYecKuii CMBICI YHTPOITUH

22. VI3MeHeHre SHTPOIUH JIJIST HEOOPATUMBIX TIPOIIECCOB.

23.A06comoTHAS SHTPOIHUS

25.Pacyer n3MeHEeHHUs PHTPOITUH B PA3IMYHBIX IPOIIeccax

26. HarpeBanue nian oxJax€HUE IPU MTOCTOSHHOM JaBJICHUU
27.3oTepMuyeckoe paciiupeHre Uil CoKaTue

28.Da30BbIe MEPEXOIbI

29. CMmenieHne ujeanbHbIX T'a30B NP MOCTOSIHHBIX TEMIEPATYPE U 1aBICHUU
30. MI3meHeHune SHTPONUY NPU XUMHUYECKUX PEaKLUAX

31. 30x0pHO-U30TEPMHUUYECKUN TOTEHIIUAT

32. N306apHO-U30TepPMUYECKUN TOTEHIIHAT

33. Ypasuenue ['n60ca-I'ensmronbiia

34. Ypasuenue Knaysnyca-Knanelipona

37. IloHsATHE XUMHUYECKOTO CPOJICTBA

38. CnencTBus U3 TPETHETO 3aKOHA TEPMOIMHAMUKHU

39. YcnoBue TepMOAMHAMHYECKOTO paBHOBECHUS MEXy pa3zaMu

40. ITpyuHUIMII HENPEPBIBHOCTH U MPUHLIMII COOTBETCTBUS

41. IlpaBuino ¢a3 I'n66ca

42.TpexmepHas quarpamma COCTOSSHHSI OJHOKOMIIOHEHTHOM CHCTEMBI

43. BemiectBa, 00pa3ylouiye B TBEpAOM COCTOSTHUU OJTHY KPUCTAIIIMYECKYIO (hopmy
46. PaBHOBeCHE TBEPAOE—KHIKOCTh B IBYXKOMIIOHEHTHBIX CUCTEMAX

48. Bun nuarpaMMsbl IJIaBKOCTH U €€ aHAJIN3

49. Cocras conpsixeHHbIX ¢a3. Hona

50. OnpeneneHne cocTaBa HACBIIIEHHBIX PAaCTBOPOB IO JUAarpaMMe pacTBOPUMOCTH
51. OnpezneneHue KOJINYECTBEHHBIX COOTHOIICHUI Mexny (a3aMu, HaXOSAIMMUCS B PaBHOBE-
cun. [TpaBuio peruara

52.Cuctemsbl ¢ HEOTPAaHUYEHHON pPaCTBOPUMOCTBIO KOMIIOHEHTOB JPYT B APYyre B KpUCTAJUIMYE-
CKOM COCTOSIHUU

53.Cucrtemsl ¢ OTpaHMYEHHONW PacTBOPUMOCTBIO KOMIIOHEHTOB JPYT B JIpyre B KpHCTaJUIMYe-
CKOM COCTOSIHUU

54.Cuctembl, 00pa3yoOIIne XUMHYECKUE COSTUHEHHS

PaBHOBecHe XKUIKOCTb—KUAKOCTD B IBYXKOMIIOHEHTHBIX CUCTEMAaxX

55. PaBHOBecue nap (ra3) — KUAKOCTh B JBYXKOMIIOHEHTHBIX CHCTEMaxX

56. JlaBiieHrE HACBIIIEHHOTO Mapa Ha/l UACAIbHBIM pacTBOPOM. 3aKoH Payns
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57. JlaBneHHe HACHIIIEHHOTO Napa HaJ 0ECKOHEYHO pa30aBIIEHHBIM PACTBOPOM HEJETYYEro Be-
niectBa. PacTBOpuMOCTb ra3oB B )KHIKOCTSAX. 3aKoH ['eHpu

58. [loHATHE XUMHUECKOTO OTEHIIHATA

59. 3akoH nelicTBus Mmacc. KuHeTHUECKH ¥ TEPMOAMHAMUYECKUN BBIBOIBI

60. O6uue ycnoBHst XMAMHYECKOTO PABHOBECHS

61. ciocoObI BhIpayKeHUsI KOHCTAHT paBHOBecHs. CBsI3b MEX]ly HUMU

62. YpaBHeHHE U30TEPMbl XUMUYECKOH peakuu. XUMUYECKOE CPOJICTBO

63. YpaBHEeHHUE N30XOPBI-U300apbl XUMUUECKOU PEAKIIUN

64. Pacuer paBHOBECHOT'O COCTaBA XUMHUECKOHW PEaKIINU

65. OO0u1ue noHsATHS pacTBOPOB. CriocoObl BhIpaKEHHsI KOHLIEHTPALU PacTBOPOB.

66. YpaBuenue [ m66ca-/{rorema-Maprynuca

67. 3akoH Payns nns uaeanbHbIX U peAEIbHO pa30aBIeHHBIX PACTBOPOB

68. CnenctBus 3akona Payns. Kpuockonuueckre u 20yIITMOCKOIIMYECKUE CBOMCTBA PacTBOpa
69. IIpenensHO pa3daBICHHBIC PACTBOPHI

70. TepmoauHaMIKa PaCTBOPOB AJIEKTPOJIUTOB
OO61ue npeacrabieHus 00 AIEKTPOIUTAX.
CunbHbIe U cladble IEKTPOIUTHIL.
3akoH pa3BeneHus OcTBayiba.
AKTHBHOCTb 3JIEKTPOJIUTOB, KO (UIIMEHT aKTUBHOCTH, HOHHAS CHJIa PacTBOPA.
Ucxonnsie nonoxenust teopuun edast- Xrokkemns
71. DneKTpONpPOBOIHOCTH PACTBOPOB 3JIEKTPOIUTOB
1. Meroabl 3KCHEPUMEHTAIBHOIO HM3YUYEHUs 3JIEKTPOIPOBOJHOCTH PACTBOPOB AJIEKTPOIIH-
TOB.
VY aenbHas U 5KBUBAJICHTHAS AIEKTPOIPOBOJAHOCTH.
3axoH Konppayma.
AOcomtoTHas U npeenbHas IOJIBUKHOCTH HOHOB.
. Uuncna nepenoca. MeTozibl ONpeneaeH s YUCEI IEPEHOCa.
72. DIEKTPOXUMUYCCKUE TICTIH
1. OO6uwme npeacrapiaeHus 00 HMEKTPOXUMUYECKUX LIETISX.
2. Knaccudukanus memnei.
3. Dnekrpoaswxkymas cuia (3C).
73. AudPy3noHHBIN MOTESHITHAT
4. DnexTpoaHble noTeHIHaIbl. CTaHJapTHBIE 3JEKTPOIHbIE TOTEHIIUABI.
5. Knaccudukanus 3mexkTpoaos
6. DnexTpo.bl MEpBOro poja
7. DnexTpoabl BTOPOTo pojaa
74. OKUCIUTENBHO-BOCCTAHOBUTEBHBIE DJICKTPO/IbI.
1. XumuuecKkue NCTOYHHKH TOKA.
2. TanbpBaHHWYECKHE DIIEMEHTHI.
75. OCHOBHBIE MIOHATHS XUMUYECKOU KUHETHUKA
1.OCHOBHBIE PA3TUYUS MEXKTY XUMUYECKON TEPMOANHAMUKON U KHHETUKOM
2.CKOpOCTh XUMHUYECKOW PEaKIINK B Ta30BOM (pa3e u B pacTBope.
3.MoHOMOEKYJIpHBIE peaKIK, OMMOJIEKYIIPHbIE PEAKIIMU, TPUMOJIECKYISAPHBIC pEeaKIUH.
4.CnoxHbIE pEaKLnH.
5.IMopsinok peakunu. [Topsaok peakuy Mo BEIIECTBY, OOIIUI MOPSIOK peaKkIu
76. KnneTrka peaxiuii 1esoro mopsiaKa
1.Peakiiuu HyneBOro mopsiaKa, peakiuy IepBoro MopsaKa.
2.Peakuuu BTOPOro MOpsiaKa.
3.Peakuuu n-HOTo MOpsIKA.
4.Ilepuon mosypacmnaaa
77. MeToibl onpeiesieHus opsJIKa peaKkIuu

©CoNo O

SIEREN
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1.MHTerpanpHbie METOIBI OMpECIICHUs TOPSAIAKAa pPEaKIMH: METOA IOJCTAaHOBKU, METOJ
OctBanbaa—Holeca u MeToA MOJyIpeBpaLICHHUS.
2. Tuddepenumanbubiii Mmeron - Mmeroa Baut-I'odda. 3.I'paduyeckuii MeTo onpenenenus mo-

psIIKa peaKiuu.
4. Meton uzonuposanust OcTBaibaa

78. BiusHue Temnepatypbl Ha CKOPOCTh XUMUYECKUX PEaKuit

1. ITpaBuiio Baut-T'odda.

2. YpaBHeHue AppeHuyca. DHEeprusi akTuBaluu. 3.MeTo/Ibl onpeiesICHUsI SHEPTUU aKTUBAIUU

14. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBerctBuu ¢ TpedoBanusimMu @PI'OC BO no HampaBieHUIO TOATOTOBKU peaTn3aliys
KOMIIETEHTHOCTHOT'O IOJIXOJa IpPEeaycMaTpuBaeT MCIIOJIb30BaHUE B y4eOHOM IpOILecCe aKTHB-
HBIX U UHTEPAKTHUBHBIX ()OPM B COUETAHHU C BHEAYAUTOPHOW pabOTOH ¢ 1enpio (HOpMUPOBAHHS
U pa3BUTHS NPO(ECCHOHAIBHBIX HABBIKOB 00yUaroIerocs.

Tema 3auarus

Buj zanarus

HNuTepakTuBHas popma

- IlepBblli 3aKOH TEPMOJMHAMMKH.
Buytpennsist sHeprusi. DHTanbnus. 3a-
koH ['ecca u ero cnencreust. Ctanaaprt-
HBIE COCTOSIHUSL U CTaHAAPTHBIE TEIUIO-
Thl XMMHUYeCKUX peakuuid. Tertora
cropanus. Temnorsl oOpazoBaHus. 3a-
BUCUMOCTb TEIUIOBOro 3¢¢ekra peakx-
o oT  Temneparypbl.  Dopmyna
Kupxrog¢a. 3aBucUMOCTh TEMIIOEMKO-
CTH OT TEMIIEpaTypbl U pacyeThl TEIIO-
BBIX 3(pPeKTOB peakiuii.

- BTOpoOi1 3aKOH TEPMOJMHAMUKHU U €TO
pasnuyHble HOPMYITUPOBKH. DHTPOIHS.
VYpaBHeHHEe BTOpPOro Hayana TEPMOJIHU-
HaMMKH A1 0OpaTUMBIX W HeoOpartu-
MBIX IIPOLIECCOB.

- DOHTpomnus Kak (YHKIHS COCTOSHHSL.
V3MeHeHrne SHTPONHMH TPU Pa3TMIHBIX
npoueccax. M3MeHnenue sHTponun u3o-
JUPOBAHHBIX IPOLECCOB U HaIpaBlie-
HUE MpoIliecca.

- Yci0BUS XMMHUYECKOTO PaBHOBECHS.
Xumnueckass nepemeHHasd. M3orepma
Bant-Todpda. H3menenue sHeprum
['nG6ca u sHeprum ['eabmrosblia npu
XUMUYECKOM peakluu. XUMHUYECKOe
CPOJACTBO. 3aKOH [IEWCTBUS  Macc.
CranpnaptHas sHeprus ['mub6ca xummue-
CKOM peaxIvi.

- Koncranra paBHoBecus. Pasnuunbie
BUJbl KOHCTAHT PAaBHOBECHS M CBA3b
MEXTy HUMH.

- 3aBUCHUMOCTb KOHCTAQHT pPaBHOBECHS
OT TeMIIepaTypbl U JaBJeHUs. YpaBHe-
HHUE M300apbl peaklu U ero TepMoIu-

Jlexnun

Metoa npoOJIEMHOTO H3JI0KEHUS
— CTUMYJIMPOBAHHUE CTYICHTOB K
CaMOCTOSITEIbHOMY IIOMCKY 3Ha-
HUH, HEOOXOJUMBIX JUIS PEIICHUS
KOHKPETHOU MTPOOJIEMBI
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HaMHWYECKUH BBIBOI.

- PaznuaHbIe criocOOBI BBIpaKEHUS CO-
ctaBa pactBopa. CMecu ujaeanbHbIX ra-
30B.

- JlaBneHue HaCBIIIEHHOTO THapa >KU-
KHX pacTBOpOB. 3akoH Payns u 3akon
I'enpu. HWpeanbHble U HEUJICAIbHBIC
PacTBOPBI.

- XUMUYECKUI MOTEHI[MA] KOMIIOHEHTA
B pactBope. Meron aktuBHOocTed. Ko-
3 PUIMEeHTH aKTUBHOCTH U UX OIpe-
JIeJICHUE 0 MapUUaIbHBIM JaBICHUSIM
KOMITOHEHT.

- OyHKIUS CMEUICHUS IS WACaTbHBIX
U HeuJealnbHbIX pacTBOpoB. [IpenensHo
pa30aBiIeHHBIE PACTBOPBI, aTEpPMaib-
HbI€, pEryJspHbIE, PACTBOPHl M HUX
cBoiicTBa. [lapruansHbie MOJIBHBIEC Be-
JTUYUHBI.

- T'ereporennsie cuctembl. [loHsTHE
¢da3pl, KOMIIOHEHTA, CTETICHU CBOOOIBI.
BriBon ycioBust (ha30BOro paBHOBECHS.
[TpaBuiio a3 ['n66ca u ero BHIBO/I.

- KonnuratuBHbIe CBOMCTBa pacTBOPOB.
- OOmue mpeacTaBieHus: 00 AJIEKTPO-
nutax. CUIIbHBIE U cladble dJIEKTPOIH-
ThI. 3aKOH pa3BeaeHuss OcTBambpa.

- CKOpOCTh XUMHUUYECKOW PEAKLIUH.

- [lopsinok peakunu. Ilopsanok peakuuu
MO BEHIeCTBY, OOLIMII MOPSAIOK peak-
107078

Mertoabl onpeneneHus MOPsAKOB peak-
107078

B pamkax yyeOHOro Kypca mpeaycMOTpPeHO YTEHUE BCeX JIEKIUN ¢ MPUMEHEHUEM MYJIb-
tuMeaniHbIX TexHonorui (100 %), mpoGieMHbIX ekl 1o ciexyromuM Temam: «TepMoxu-
Mus», «BTopoii 3aKOoH TepMOIUHAMUKMY, «J{narpamma IUIaBKOCTH M ee aHanu3y, «Omnpenene-
HHUE XapaKTepUCTUK pacTBOpa MO AuarpamMMe pacTBOPUMOCTH», «3akoHbl [ 106ca-KoHoBamoBay,
«MneanbHbIle PacTBOPBD», «DIEKTPOXUMHUYECKUE LEeNn», «BiausHue TemmnepaTypbl Ha CKOPOCTh
XUMHYECKHX peaknuit», «OCHOBHBIE TIOHSATHS XUMHUYECKOW KUHETHKN» (He MeHee 30%). o
JIEKIIMOHHBIX 3aHATUN OT OOIIEro Yucia ayAuTOPHBIX YacoB cocTasisieT 47%. B xone nekunoH-
HBIX 3aHSATHH TPEAYCMOTPEHO BKJIIOYEHHE DIIEMEHTOB TUCKYCCHH, TECTOBBIX OJMII-OMPOCOB
(«IETY4YKH») MO KOHTPOJIIO YCBOEHUS MPEIbIIYIEro MaTepuania.

Takue 3aHATHS, B COYETAaHMM C BHEAYIUTOPHOM CaMOCTOSITEIbHOM pabOTOM, JOIKHBI
(dbopmHpoBaTh U pa3BUBaTh NPO(decCHoHANIbHbBIE HABBIKU CTYIEHTOB.
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15. MIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 1JIS OBY-
YAIOIUXCA ITO JUCHUTTJIMHE
(no3uyuu pazoena Hymepylomca CK603HOU Hymepayueil U Ha HUX OCYyuyecCmeIaIomcs
ccoliku uz 5-13 pazoenos)

Ocnoenasn

1. benuk B.B. ®usnueckas u xomutongHas xumus.: yueoOnuk / B.B. benmuk, K.1. Kuenckas - 4-

e u3zd., - M. : Academia, 2008. - 288 c. Dx3emrusipsl Bcero: 20

2. OcHoBol pusnueckoit xumuu. Yacte 1. Teopust [DeKTpoHHBIN pecypc]: yueOHoe mocooue/

B.B. Epemun [u ap.].— DnektpoH. TekctoBbie ganHbie.— M.: BUHOM. JlabopaTtopus 3HaHUH,

2013.— 320 c.—  Pexum mocryma: http://www.studentlibrary.ru/doc/ISBN9785996321063-
SCNO0000/000.html

3. OcHoBHI ¢u3ndeckoit xumuu. Yacte 2. 3amaun [DIEeKTPOHHBIN pecypc]: yueOHOe mocobue/

B.B. Epemun [u np.].— OnektpoH. TtekcroBbie nanneie.— M.: BUHOM. JlaGoparopus 3Ha-

Hui1,2013.—263c.  Pexum pocryma: http://www.studentlibrary.ru/doc/ISBN9785996321070-
SCNO0000/000.html

4. OcuoBbl ¢usnueckoit xumuu B 2 4. / B.B. Epemun [u np.]. .- M.: BUHOM. JlaGopatopus

3Hanuii, 2013 - Yacts 1. Teopus . -2-e u3zz., nepepad. u gomn. -2013. - 320 c.

Ox3eMIusipsl Beero: 10

5. OcHoBbl (u3nueckoit xumuu B 2 4. / B.B. Epemun [u ap.]. .- M.: BUHOM. JlaGopaTopus 3Ha-

Hui, 2013 - Yacte 2. 3agaum . -2-¢ Uz ., nepepad. u gor. -2013. - 263 ¢. Dx3emmusapsl Beero: 10.

/Jlonoanumensnasn

6. ®usnyeckas xumus. Teopus u 3agauu : yueobnoe nocodue / YO. I1. Akynosa, C. I'. 30T1oBa,

O. B. IIpockypuna, 1. A. UepenkoBa. — 2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2020. —

228 c¢. — ISBN 978-5-8114-5340-5. — Tekct : anekTpoHHbId // JlaHb : 3JI€KTpOHHO-

oubmmoreuynas cucrtema. — URL: https://e.lanbook.com/book/139289 (nmata oOparmenus:

31.07.2020). — Pexxum goctyma: Ajisi aBTOPH3. TOJIb30BATENCH.

7. bepe3zoBuyk A.B. ®usndeckas xuMus [IIEKTpOHHBIA pecypc]: yuebHoe mocobue/ bepe3os-

yyKk A.B.— DnekTpoH. TekcToBble AaHHble.— CaparoB: Hayunas kuawura, 2019— 159 c.— Pe-

kUM noctyna: http://www.iprbookshop.ru/8191.— DbC «IPRbooks»,

8. Ponayrun B.W. ®usukoxumus nosepxHoctu. — Jonronpyausiit: U1 «aTennext», 2008. —

568 c. Dx3emIusIpHI Beero: 9.

Memoouueckue ykazanus

9. Oxumena H.A. ITpaktukym o ¢pusmdeckoit xumuu. Yacte 1. / H.A. Oxummena, B.H. [emyii-
KMH. Y4eOHOoe ocoOHe K BBIMOJHEHUIO Ja00paTOpHBIX paboT o AucuuIuinHe "J{omomHuTeb-
HbI€ r1aBbl puzndeckoit xumMuu'". Durensce: M3a-8o 9TU (dunman) CI'TY umenu [Marapuna

I0.A., 2015 r. -35 ¢. KonmnuectBo ak3emmiisipos — 30. Pesxxum gocrymna:
http://techn.sstu.ru/WebLib/29272.pdf

10. OxumeBa H.A. IIpaktukym nmo ¢usndeckoit xumuu. Yacte |. / H.A. Oxumesa, B.H. Lenyii-
KHH, Y4eOHOe Toco0ue K BBIMOJHEHUIO JabopaTOpHBIX paboT mo kypey " duznueckas xumus'.
Ourensc: U3n-Bo 3TU (punman) CI'TY umenu arapuna F0.A., 2017. -45 c.

KomnuectBo 3x3emMiuisspoB — 30. Pesxxum goctyna: http://techn.sstu.ru/WeblLib/22862.pdf

NHTepHeT-pecypcesl

14. bubnuotexa Poccutickoii akanemun Hayk (BAH) www.rasl.ru

15. Poccuiickas rocynapctBennas oubimoreka (PI'b) www.rsl.ru

16. bubmuorexa MI'Y um M.B. JlomonocoBa. Xumuueckuii pakynbTeT MI'Y www.msu.ru
17. Poccuiickas HanmonansHast oubnuorexka (PHB) www. nlr.
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WNHcTuTyT MMeeT omepanuoHHyo cucreMy MS Windows ¢ mporpammamu mox MS
Windows: MS Word —tekcroBsiii pegakrop; MS Excel - TabnuuHbIi porieccop, 3JIeKTPOHHbIE
BEpPCUHU YUEOHHKOB, TOCOOMI, METOAMUYECKUX Pa3pabOTOK, YKa3aHUH M PEKOMEHJIAINI 10 BCEM
BUJaM y4eOHOI paboThl, MPEAyCMOTPEHHBIX paboyeil MporpaMMon, HaXoAsAuIrecst B CBOOOIHOM
JOCTYTIE JUTS CTYJICHTOB, 00YJaIOLINXCS B BY3€.

Ucrounnku NOC

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=178.

16. MarepuaJibHO-TeXHHYECKOEe 0OecredeHue

YueOHas aynuTopus 1Jisl NPOBeJeHUsl 3aHATHI JIEKIMOHHOI0 THIIA, TEKYIero KOH-
TPOJISi M IPOMEKYTOYHOM aTTeCTAMHU, IPYNIIOBbIX M HHIMBHAYAJIbHBIX KOHCYJIbTALMI

YKOMIIJIEKTOBaHA CIIEIUATU3UPOBAHHON MEOENbI0 M TEXHUYECKHUMHU CPEACTBaMHU 00y4e-
Hust: 20 pabounx MecT oOydaromuxcs; pabouee MecTo MpernoaBaTelis; KJIaccHasi JO0CKa; MPOeK-
LIMOHHBIM JKpaH; MyJbTUMEIUNHBIA IIPOEKTOP; KOMIBIOTED, MOAKIIOYECHHBIM K VHTEpHET; ne-
MOHCTpAI[MOHHOE 000pyA0BaHUE U Y4eOHO-HAISIIHBIE TOCOOMs, 00ECIeUnBaOIINe TeMaTHIe-
CKHE MJUTIOCTPALIUY 110 pabodeii mporpaMme TUCITUILTHEL.

ITporpammuoe obecrieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Ex-
cel, PowerPoint), GoogleChrome

Y4eOnas ayauropus pu3nuecKoi XUMHMHU JJI IPOBeCHUS 3aHATHI JIa0OpPaTOPHOTO
THIA

CTOBI U CTYJIBSI C KOJIMYECTBOM NOCAI0YHBIX MecT 20, J0CKa /JIs HallUCAHUS MEJIOM

YKoMIUIEKTOBaHa 000pyA0BaHUEM:

Caxapumetp CY-5

Beck1 anexrponnsie Shinko AF-R220CE

bang sogauast TW2

Tepmoctrar TW-2

HIka¢ cymmunsubiil Binder ED

Kon6onarpesarens KI 2.
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ABtopsl: K.X.H. HeBepnas O.I'.
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