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10EJIb U1 3AJAYHN OCBOEHUA JUCHHUIIVIMHBI

Lesab10 0cBOEHMS TUCHHMIJIMHBI - SBISETCS (POPMHUPOBAHNE KOMITETCHIIUH Y CTYACHTOB B 00J1a-
CTH TEOPETUYECKUX OCHOB (DM3NYECKON XMUMHH, CUCTEMHBIX 3HaHWH, HEOOXOIMMBIX TpPHU pac-
CMOTPEHUH (PU3UKO-XUMHUYECKHX MPOIECCOB, MPOUCXOIAIINX B MpUpoe, GopMupoBaHue yme-
HUH BBINOJHATh HEOOXOAUMBIX JUIsSl POBEACHUSI TEPMOJIMHAMUYECKUX M KHHETUYECKUX pacye-
TOB MAPAMETPOB XMMHUYECKHUX PEaKLUMi, (OpMUpPOBAHUE YMEHHUS BBINOJHATH pacueThbl (Pa3oBBIX
MEePEX0/I0B, aHAIM3UPOBATh MEXaHU3Mbl XUMUUYECKUX PEAKUUN U 3IEKTPOXUMUYECKUX IMpOIleC-
COB, BBINOJIHATH UTOTOBBIE PACUEThl C MCIOIb30BAHUEM CTATUCTHUECKON 00pabOTKU pe3ysbTa-
TOB KOJIMYECTBEHHOT'O aHAJIN3a, a TaKke 0(hOpMIISTh MPOTOKOJIbI aHAIHU30B.
3agauu ocBOCHMS IMCUMILJIMHBI

pHOOpPECTH 3HaHUSI 00 OCHOBHBIX 3aKOHAX U TEOPETUUYECKUX MPEICTABICHUSIX;
HpI/IO6peCTI/I OIIBIT B HAXOXKJICHUHU B3aWMOCBA3U MCKIAY XUMUUYCCKUMHU, (1)I/I3I/ILIGCKI/IMI/I
1 OMOJIOTMYECKUMH MPOLIECCaMU;

Hay4YUThCSl UCIOJIb30BaTh HaydHO OOOCHOBAaHHBIM MOJIXOJ K OILIEHKE M HCIOJIb30Ba-
HUIO (i)I/I?;I/IKO-XI/IMI/ILIeCKI/IX IMpOLECCOB;

HpI/IO6peCTI/I HAaBbIK KAaUCCTBCHHOI'O MW KOJIMYECCTBCHHOI'O ONHWCaHWsA CTPOCHUA U
CBOMCTB JHCIIEPCHBIX CUCTEM M KOJUIOMJIOB, MPOBEJIEHUE aHAIW3a M CHUHTE3a JAHC-
MIEPCHBIX CUCTEM;

IpPUOOPECTH ONBIT UCMOJIb30BAHUS CHELMATbHON TEPMUHOJIOIMM, a TAKXKE HAY4YHOTO
A3bIKA U ONHCAHMS CBOWCTB AUCHEPCHBIX CUCTEM.

2 MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII:

JIMCUMIUIMHA OTHOCHTCSA K JHMCHUIUIMHAM 0a30BOM 4YacTH (AMCUUILUTUHBI 1O BBIOOPY
b1.b.11) 6noka b1 (mucrumnianHbl) yaeOHOTO IU1aHa, Oa3upyeTCs Ha 3HAHHUSAX M YMEHUSX, BhIpa-
OOTaHHBIX MPHU MPOXOKICHUU TMPEANICCTBYIOIUX KypCOB (HEOpraHM4YecKas XUMUs, OpraHuyve-
CKasi XUMHUS | JIp.).

JlaHHas MCIUIUTMHA n3ydaercs Ha 3 u 4 Kypcax B 6 u 7cemectpax.
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3IIEPEYEHDb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 110 JNCHUIIJIMHE
MOoAy- J10), COOTHECEHHBIX C IVIAHUPYEMBIMHU PE3YJBTATAMU

OCBOEHMS OITOII

Ko n HammenoBanune
peanru3yeMoil KOMIETEHIUH

[lepeuenp muiaHupyemMbIX pe3yabTaTOB 00Y4EHHUS 110
JUCLUILIMHE (MOYJII0), COOTHECEHHBIX C MHAUKATOPAMU
JIOCTUKEHMSI KOMITETEHIUI

OIIK-1 CnocobeH aHaIM3HPO-
BaTh M HHTEPIIPETUPOBATH pe-
3YJIbTAaTBl XUMHYECKUX DKCIIe-
PUMEHTOB, HaOMIOJIEHUN U U3-
MEpEeHU!

3HAaTk: OCHOBHbIE 3aKOHBI
IACIUTLINH HCIIOJIb3yeMbIC
IKCIIEPUMEHTAIBHBIX JIAHHBIX.
YMeTh: TPUMEHATh MOJIydEHHBIC 3HAHWUS IS aHAIH3a
OCHOBHBIX 3ajad, THIHYHBIX JUISI ©CTECTBEHHOHAYYHBIX
TUCIMIUIAH; VCToIp30BaTh TEOPETHUYSCKUE 3HAHUS JUIS
00BSCHEHUS PE3yJIbTATOB XUMHUECKUX IKCIIEPIMEHTOB.
Bragers: npuemMamMu — pemICHHWS ~ OCHOBHBIX  3ajad,
TUTTAUIHBIXJIST €CTeCTBEHHOHAYYHBIX JUCIUILINH;
MeToaMd  TEOPETHYECKOTO U AKCIEPHUMEHTaIBHOTO
WCCIICIOBAHUS; HaBBIKAMH TPUMEHEHHUS COBPEMEHHOTO
MaTeMaTH4YeCKOr0  HHCTPYMEHTApus  JUISL  PEIICHHS
XUMHUYECKUX 3a7a4.

€CTECTBEHHOHAYYHBIX
JUTS VHTEPIPETaluN

OIIK-2: CnocobeH MpoBOAMT ¢
cOONIOIGHUEM HOPM TEXHUKH
0€30MacHOCTH XUMHYECKUN
SKCIEPUMEHT, BKIIIOYasi CHHTE3,
aHaJIu3, U3yUYeHUe CTPYKTYpPhI U
CBOMCTB BEIIECTB M Marepua-
JIOB, HCCJIEI0BaHUE TPOIIECCOB C
UX y4acTHEM

3HaTh: CHHTETHYECKHE ¢  aHAJIUTHYECKHE
UCCIIeIOBaHUS (PU3UKO-XUMUYECKUX MTPOLIECCOB.
YMeTh: camocToATeNnbHO  paboTaTh C  XUMHUYECKOU
anmapaTypol M PpeakTUBaMH, pelaTh BO3HUKAOIIHE
BOIIPOCHI, CBSI3aHHBIE KAK C ITOCTAHOBKOM XWMMYECKHX
JKCIIEPUMEHTOB, TaK U C TEOPETUYECKUMHU BOITPOCAMH.

Bianmets: HaBbIkKaMu paboOThl Ha OCHOBHOW ammaparype,
IpUMEHsIeMOH B (PU3UKO-XUMUYECKUX UCCIIETOBAHUIX

METOIBI

OIIK-3 CrocobeH TpUMEHSTH
pacUETHO-TEOPETUUECKUE METO-
Il JJISI U3Y4YEHUs CBOWCTB Be-
IIECTB M MPOLIECCOB C HX yya-
CTHEM C HCIOJb30BaHHEM CO-
BPEMEHHOW  BBIYHUCIHATEIHLHOU
TEXHUKH

3HATh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUACIUTUIMH HCIIOJIb3YEeMbIC IS WHTEPIpPETALNH
AKCIIEPUMEHTAJIbHBIX JIAHHBIX.

YMeTb: TPUMEHATh TMOJIYYCHHBIC 3HAHUS I aHaau3a
OCHOBHBIX 3aJlay, THUIMYHBIX JUIsI €CTECTBEHHOHAYYHBIX
JUACIUTIINH;

Hcnonp30Barh TEOPETUYECKHE 3HAHUS JIA OOBSICHEHUS
pe3yabTaTOB XUMUYECKHX IKCIIEPUMEHTOB.
Bianmets:  mpuemaMu  pelmIeHHs — OCHOBHBIX
TUTTUYHBIXIJIS] €CTECTBEHHOHAYYHBIX JUCIUILINH;
MerogaMu  TEOPETHYECKOTO M AKCIICPUMEHTAIBLHOTO
UCCJIEI0BaHMs; HABBIKAMHM TMPUMEHEHHUS COBPEMEHHOTO
MaT€MaTUYeCKOT0  WHCTPYMEHTapusi g PELICHUSIX
XAMHYECKHX 3a7a4.

3a1ad4,
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OIIK-6 Criocoben

IIPEIACTABIIATL PE3YJIbTAThI
CBOEH pabOTHIB YCTHOM U

MMCbMEHHOU (hopMeB

COOTBCTCTBUHU C HOpMaMHU U
IpaBruJIaMU, IPUHATBIMU B

npodeccuoHATEHOM
coo01ecTBe

3HaTh: Kak IMPOBOJUTH IMOUCK U 00pabOTKy Hay4yHOH H
HAYYHO-TEXHUYECKON MH(POPMALIUH.

YMeTh: NpPUMEHSTH IIOJIyYE€HHBIE 3HAHUS IS aHalu3a
OCHOBHBIX 3aJa4, TUIHUYHBIX JUISI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH; HCHOJIb30BaTh TEOPETHUUECKHUE 3HAHUSA JUIS
00BsCHEHUS PE3y/IbTaTOB XUMUYECKUX IKCIIEPUMEHTOB.
BnazeTs: HaBBIKAMU OCYIIECTBIICHUS (PU3UKO-XUMHUYECKUX
pacyeTros;

HaBBIKOM TIpauyeckoro OTOOpaXEHHS  IMOJyYSHHBIX
3aBHCHUMOCTEI;

HaBbIKaMU aHaJIu3a U 00CYXACHUS PE3yJIbTaTOB (PU3UKO-
XUMHUYCECKUX HCCIICIOBAaHHUT;

UMETh HaBbIK BEJICHUS HAy4YHON JUCKYCCHUU IO BOIPOCaM
bu3znyeCcKoil XUMUU.

4. OBLIAA TPYJOEMKOCTD JUCIHUIIJIMHBI

O0beM TMCHUIJIMHBI B 3a49eTHBIX eAnHnIax (Bcero): 18 3E
1o BUAaM y4eOHOI padoTsl (B yacax): 648

Bun yueonoii pa6o-
ThI

KosmuecTBo yacoB 648(hopma oOyueHusi_ouHasi )

Bcero no miiany

B T.4. [IO CeEMECTpaM

6 7

1 2 3 4
KonTtakTtHas pabora
00yJaronuxcs ¢ 364 112 252
MpernoiaBaTesieM
AynuTOpHBIE 3aHS- 364 112 252
TUS:
Jlexkuun 68 32 72
[IpakTuueckue u ce- 104 32 72
MUHApCKHUE 3aHATHS
JlaboparopHsble pa-
00ThI (J1a00opaTop- 168 48 108
HBII IPAKTUKYM )
CamocTtosaTenbHas 212 30 180
pabota

Tekylmuii KOHTPOJIb
(KOJIMYECTBO U BUL:
KOHTpOJIbHast paloTa,
KOJJIOKBUYM, pede-
par)

TectupoBanue, ycr-
HBII OIIPOC

TectupoBanue, ycr-
HBII OIIPOC

TectupoBanue, ycr-
HBIU OITPOC

Kypcogas pabota

Bunsl mpomexyrou-
HOM arTecTanuu (K-
3aMEH, 3a4eT)

sK3amed /72
3a4er

sK3amed /36
3ader

sK3ameH /36

Bcero gacoB mo auc-
[UIIJINHE

648

180 468
53E 13 3E
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Coz[epmafme JAUCHHUIIINHBI. Pacnpez[ene}me 4YacoB 110 TECMaM M BHJ1aM y‘leﬁHOﬁ pa-

00TBI:
dopma 00ydeHHs OUHAS

Buabl yueOHBIX 3aHATHH

AyANTOpPHBIE 3aHATHS Camo-
IIpak- | 1ado- B T.4. cTOf-
THYe- | paTop- 3aHATHUS | TeJbHasI
HasBanme pasgesioB
Bceero CKHe | Hble B MH- pabota
U TeM JICK-
3aHs- | pa0oThl | Tepak-
110707 .«
THHA, TUBHOH
CceMHUHAa- dopme
psI
1 2 3 4 5 6 7
Paznen 1. Xumuueckas TepMoauHaMHKa
1. OCHOBBI XMMUYECKOW TEPMOIU- 20 20 16 14 5
HAMHUKH
Paznen 2.11punoxkeHuss XMMAYECKON TEPMOAMHAMUKHI
2. TepMOITMHAMKKA PACTBOPOB 10 12 16 10 5
3. TepmonmHamuka (ha30BOTO paB- 10 10 - 8 8
HOBECHs
4. TepMoaMHAMHKA XUMHUYECKOTO 10 10 10 4 8
paBHOBeECHS
Paznen 3. PacTBOPBI NIEKTPOIUTOB. DIEKTPOXUMUIECKUE TTPOIIECCHI
5.TeopeTnuueckre OCHOBHI paCTBO- 8 8 42 2 22
POB JIEKTPOJIMTOB
6.271eKTpONPOBOAHOCTD PACTBOPOB 8 10 20 - 30
AIIEKTPOJIUTOB
7.21€KTPOAHBIE IPOLECCHL. DIIEK- 10 10 - 8 35
TPOIBIIKYIIIHE CHITBI
8. DnekTponu3 8 - 20 4 39
Paznen 4. Xumudeckasi KHHETHKA U KaTallu3
9. OCHOBBI XUMHUYECKON KHUHETUKU 16 20 26 2 50
10. Karanu3 4 4 6 10
BCEI'O 576 104 104 156 52 212
IToaroroBka Kk 3K3aMeHy 72 - - - - -
UTOI'O 648 104 104 156 52 212
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5. COAEP KAHUE JTUCIUIIJIMHBI MOAYJISA)

Paznen 1. Xumnueckasi TepMOIMHAMMKA
Tema 1. OcHOBBI XMMHYECKOH TEPMOIMHAMUKHI

OCHOBHBIE TEPMOJMHAMHYECKUE MOHATUS U OIPENENICHUS: CUCTEMA, TEPMOJAMHAMMYE-
CKHUE MapameTpbl, QYHKIUU COCTOSIHUSA, 0OpaTUMble U HeoOpaTUMbIE MPOLIECCHl. Y paBHEHHUS CO-
CTOSIHUSI HICAJIBHBIX M PEaJIbHBIX ra30BbIX CUCTEM: YpaBHeHUE MenaeneeBa-Knalinepona, ypas-
HeHus Ban-nep-Baanbca u ¢ BuprambHBIMU KO PUITHCHTAMH.

[lepBrlii 3akoH TepMoauHaMUKH. OCHOBHBIE (DOPMYIUPOBKUA U aHATUTUYECKOE BbIpaXke-
Hue. BHyTpeHHss SHEeprusi CUCTEMBI, €€ Ollpe/ielieHre U CBOMCTBa. PacueT uaMeHeHus: BHYTpEH-
HEel SHEepruM Npu W3MEHEHHUU TeMIlepaTrypbl U oObeMa, Npu (a30BbIX Nepexojaax. BHyTpeHHss
SHEprus UJIeANbHBIX U PeaIbHbIX CUCTEM. DHTAJbINS, ONpeeseHne, CBoiicTBa. Pacuer nu3smene-
HUS SHTAJIBINU NpU (PA30BBIX MEPEX0Aax, NP U3MEHEHUHU TeMIepaTypbl U JaBieHUs (Uealb-
HbI€ U peaJibHbI€ CUCTEMBI).

PaboTa pacmupenus mpu pa3nMuHbBIX Mporeccax. MakcumainbHas padota. ['padudeckoe
n3o00pakeHre paboThI MPH PA3THUIHBIX MPOIIECcax

TemoTa npouecca. 3akoH ['ecca U crleACTBUS U3 HEro: pacyeT TEIIOoBOTO 3PdeKTa Xu-
MHUYECKOM peakluy myTeM KOMOMHUPOBaHUS YPaBHEHUN peakiui, 0 SHTAIBINAM 00pa30BaHus
U CrOpaHHus BEIIECTB, IO PHEPTHUsAM CBsI3U. 3akoH ['ecca kak cieAcTBHE MEPBOrO 3aKOHA TEPMO-
JVHAMMKHU U YCJIOBHsI €r0 BbINOJIHEHUsA. CTaHAapTHOE COCTOsHUE BemecTBa. CTaHIapTHBIC BH-
Tanenuu oOpazoBaHusa. YpaBHeHue Kupxrodda; mpasuno Jlromonra-Iltu; mpaBuno Heitmana-
Konmna. Cpsi3b TemnoBbIX 3(h(heKTOB MPHU MOCTOSTHHOM 00beMe U MOCTOSHHOM JAaBiieHUH. MHTe-
rpanbHas ¥ JuddepeHnnanbHas TEIIOThl pacTBOPEHUS. DHTANbIUSA 00pa30BaHUs MOHOB. OH-
Tanbnus oOpa3oBaHus pacTtBopa. Kamopumerpuueckuili MeTOJl ONpeAereHus TEIUIOThI Mpoliec-
ca.

TennoémkocTs (MCTUHHAS M MOJIbHAs), €€ 3aBUCUMOCTb OT TeMIepaTyphl. TenaoeMKoCTh
ujeanbHbIX Ia30B. 3aBUCUMOCTb TEIUIOTHI Ipoliecca OT Temreparypsl, popmyna Kupxroda. Pa3-
JIMYHBIE TPUOIMKEHUS IIPU pacueTe.

Bropoii 3akoH TepmoauHaMuku. Ero GopMynIupoBKH M aHAIUTUYECKUE BBIPAKEHUS. DH-
Tponus, €€ OIpeleIeHHe U CBOoMcTBA. Pacdy€r 3HTpoNMHU NpU pa3iavyHBIX IIpolieccax: Harpesa-
HUU WUJIM OXJIAXKACHHUU TPU OCTOSSHHOM JIaBJIEHUM; U30TEPMUYECKOM PACHIMPEHUU WIN CKATHUH;
(ha30BBIX MIEPEXOAX; CMEIICHUH HJI€aJIbHBIX Ta30B MPH MIOCTOSHHBIX TEMIIEPAType U AaBJICHUU.

OHTponus Kak TEPMOJMHAMUYECKHM KPUTEPUM PaBHOBECHS M CaMOIPOM3BOJIBHOCTH
npoleccoB B U3onupoBanHoi cucreme. Teopema HepHera. [loctynar [Inanka. Pacuer aGcomtoT-
HbIX 3HTponui. CrangaptHas 3HTponusa. CTaTUCTUYECKOE TOJIKOBaHMWE SHTponuu. Cratucruye-
CKUI XapakTep BTOpPOro 3akoHa TepMmoauHamuku. Popmyna bosbnMana. dyHnaMeHTanbHOE
ypaBHeHue I'n60ca.

Tepmoaunamuyeckue ¢yHkiuu: sHeprus ['enmpmrosbia u sHeprus ['md6ca. Omnpenerne-
HHUE, CBOMCTBA, CBs3b ¢ paboToi. DHeprum ['mb6ca m I'enbMrosiplia Kak XapakTepUCTHUYECKUE
¢byHkuuu cuctemsl. Pacyer u3MeHeHus 3TuX QYHKUUN IpU MPOTEKAaHUH XHUMUYECKUX peakIuii,
IPU U3MEHEHUH TeMIlepaTyphl, IpU W3MEHEHUHU JaBiieHus (Wi o0bEéMa), B Mpoleccax cMelle-
HUS ¥ PaCTBOPEHUS BEUIECTB, PU (a30BbIX MEpexoaax.

VYpaBuenne ['nb6ca - I'enbmronbua. [lpuBenennas sneprusi I'm60ca. CooTHoIIeHHS
MakcBesia 1 MX HUCIIOJIb30BaHWE IPU pacdeTax M3MEHEHUs BHYTPEHHEH SHEPruH, SHTAJIBIINMY,
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SHTPOIIUU B pEAJIbHBIX CUCTEMAX.

3aBUCUMOCTb JABJICHHUS Iapa OT TemriiepaTypbl. YpaBHeHue Kiaiinepona-Knaysuyca.

MHOrOKOMIIOHEHTHBIE CUCTEMBI U CUCTEMBI C ITEpEMEHHOM Maccoil. [loHsTHe 0 XUMHUe-
CKOM IOTeHLHaJIe. XUMMHUYECKUI MOTEHIMAJ B HICATIbHBIX U pealIbHBIX cucteMax. Meron JIbron-
ca. [lonsiTre 00 akTUBHOCTH M JeTydecTu. [IpuHIMIBl pacueTa TUX BEJIUYUH. Y CIOBUS PaBHO-
BECHS U CaMOIIPOU3BOJILHOIO MPOTEKAHUS MIPOLIECCOB B MHOTOKOMIIOHEHTHBIX CUCTEMaxX. YpaB-
Henus ['n66ca-/Irorema.

Paznen 2. IlpuiioxkeHusi XUMHUYECKOH TEPMOTMHAMHUKH

Tema 1. TepmoaMHaMHKa PABHOBECHOI0 COCTOSTHUS

Tepmoaunamuka pacrBopoB. OmnpeseneHue MOHATHS ‘“‘pacTBop®. Tumbl pacTBOpOB.
Teopun pactBopoB. TepMOJIMHAMUYECKUE CBOMCTBA MACAIBHBIX pacTBOpPoB. DyHKIMU cMellie-
Hus. 3akoH Payns u ero tepmoauHamuueckuil BeIBOJ. OTKIOHEHHs OT 3akoHa Payms. J[ua-
IrPaMMBI: JAaBJIEHUE HACBIIIEHHOIO Mapa - COCTaB PAcTBOPA, JABJICHHE I1apa - COCTaB Iapa, Co-
cTaB pactBopa. PeanbHble cuctemsl. Bun nuarpamm: gaBieHue mapa - cOCTaB Hapa, COCTaB pac-
TBOpa; TeMIIepaTypa KUIIEHUs - COCTaB Iapa, COCTaB pacTBopa. TepMOoAMHAMHUYECKHE CBOMCTBA
peasbHbIX pacTBOpoB. [lonsTe 006 M30bITOUHBIX (QyHKIUAX. CTaHAAPTHBIE COCTOSIHUS PACTBO-
poB. Dueprusi ['m606ca oOpazoBanusi pactBopa. I[lapumanbHble MOJBHBIE BEIMUYWHBI U UX 3aBH-
CHUMOCTB OT COCTaBa pacTBopa. MeTo/1bl OlpeieIeHHsI MapIHalbHbIX MOJbHBIX BEJIHYUH.

KomnuraruBHble CBOMCTBA paCTBOPOB HEAIEKTPOIUTOB U UX HCIIOJIB30BAHME AJIS OIpE-
neneHus: KodQpGUIMEHTOB aKTUBHOCTU. 3aKOH ['eHpH, OTKIIOHEHHUs OT 3akoHa [ 'eHpu. PacTBopu-
MOCTb I'a30B M TBEP/JBIX BELIECTB B )KUAKOCTAX. B3anMHas pacTBOpUMOCTh xKuakocren. Orpanu-
YEHHAasl paCTBOPUMOCTb. 3aKOH PACIIPEECIICHHS U METOJI SKCTPAKLIUH.

Tepmoannamuka ¢a3zoBoro pasHoBecusi. OCHOBHbIE TIOHATHS: TOMOT€HHAs U TETEPO-
TeHHasl CUCTEeMBbI, (haza, COCTABIISIIOIINE CUCTEMBbl, KOMIIOHEHTHI, BAPUAHTHOCTh CUCTEMBL. Tep-
MOJMHAMUYECKOE YpaBHEHUE COCTOSHUA (a3bl - ypaBHeHue ['n66ca-/lrorema. YcinoBus paBHO-
Becus (asz. [IpaBuno ¢a3 ['m66ca, ero BriBoJ. OJHOKOMIIOHEHTHbIE cucTeMbl. Da30BbIe PaBHO-
BECHS B OJJTHOKOMIIOHEHTHBIX CUCTEMaX: MOJIbHbIE SHTPOIUS U 00bEeM; MOJIbHAS SHTAJIBIIHS PaB-
HOBecHOro (azoBoro nepexoja; ypaBHenue Knaysumyca-Knaitnepona, npasuno TpyTroHa, 3aKkoH
Kupxroda. Ananus auarpaMMmbl COCTOSIHUS BOJBIL. J[ByXKOMIOHEHTHbIE CUCTEMbI U UX aHAIIU3
Ha ocHOBe npaBuia ¢a3. [IpaBuno peruara. TpexkoMmnoHeHTHbIE cUCTeMbI JluarpaMma pacTBO-
PUMOCTHU JBYX cojieil ¢ o0muM noHoM. da3oBble MEPEX0/Ibl IEPBOTO U BTOPOTO Poja, ypaBHE-
Hus DpeHdecTta. MeTo1 TepMUYECKOTO aHaIu3a.

TepMoanHaMHKAa XUMHYECKOT0 PaBHOBeCUsl. XMMUUYECKOE PAaBHOBECHUE. Y CIIOBHS PaB-
HOBECHSI XMMHUUYECKOW peakuuH. 3aKOH AeHCTByronMX macc. KoHcTaHTa paBHOBECUs XUMUYE-
CKOM peakuuu. PaznuyHble BBIpKEHMS JUJIs1 KOHCTAHTBI PABHOBECHUS. Y paBHEHHE U30TEPMBbI XU -
Mudeckoil peakiuu (uzoTepMbl Bant-I'odda), BeIBOS ypaBHeHUs. AHAIU3 YCIOBHI paBHOBE-
CUsl M CaMOIIPOU3BOJIBHOTO MPOTEKaHUs peakuuu. CBs3b BEIMYMHBI CTAHAAPTHOTO U3MEHEHUS
sHepruu ['mbbca c koHcranToit paBHoBecus. Pacuer K, K¢, Kn 1 cBsi3b Mex 1y HUMH.

Pacuér koHCTaHTHI paBHOBECHSI MO0 TAOJUYHBIM 3HAYEHHUSIM CTaHIAPTHBIX TEPMOIUHAMHU-
yeckux BenuuuH. [IpuHIUMNBI pacuera cocTaBa PaBHOBECHOM CMECH MO TE€PMOJUHAMHYECKUM
naHHbIM. [IpuMeHeHne 3akoHa AEMCTBYIOMIMX MacC K T€TePOTeHHBIM paBHOBECUSIM. AICOpOIIus.
N3orepmel aacopbuuu. [IpuHIMIEI pacyeTa cocTaBa paBHOBECHOM cMecH MPH MPOTEKaHUH pe-
Akl B pealibHbIX cucTemax. ClIoKHbIe€ paBHOBECHS. 3aBUCUMOCTh KOHCTAHTBl PAaBHOBECHS OT
Temneparypsl (ypaBHeHue nzobapsl Bant-I'odda). Monnsie paBHOBeCHS!.
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Pa3nes 3. PacTBOPBI 3JIEKTPOJIMTOB. JJIEKTPOXUMHUYECKHE MPOLECChI

1.3.1. Tema 1. TeopeTuueckue 0OCHOBBI PACTBOPOB 3J1€KTPOJINTOB

CBoiicTBa pPacTBOPOB MEKTPOJMTOB. M3oTOHMUECKH Kod(pdumeHT. Teopus deKTpo-
JTUTUYECKON qucconuanuu Appennyca. OCHOBHBIC MOJIOKEHUS, 3HAUCHUE TEOPUHU U HETOCTATKH.
3axoH pa3Benenust OctBanbaa. Teopus Jlebas-I'tokkens. OCHOBHBIE MOJIOKEHUS, IPUHSTHIE J10-
nyueHusi. CoBpeMEeHHbIE MPEACTABIEHUS O PaCTBOPaX MIEKTPOJIUTOB. AKTUBHOCTD 3JIEKTPOJIH-
ToB. CpeqHssi MOHHAS aKTHBHOCTh, CPEIHUN MOHHBIA KOY(D(QHUIIMEHT aKTHBHOCTU. BrIpakeHue
JUIs o0LIeil aKTUBHOCTH AJIEKTPOJINTA Yepe3 CpeIHUN NOHHBIN KO3()(PUIIMEHT aKTUBHOCTU U MO-
JSIBHOCTH pacTBopa. BeIOOp cTaHIapTHOTO COCTOSHUS ISl pacTBOPOB AMEeKTpoanuToB. [loHsTHE
0 MeTojax ompenencHuss KOIP(OUIMEHTOB aKTUBHOCTH JJIEKTPOJUTOB. YpaBHenue [lebas-
I'tokkens ans pacué€ra cpeiHEro MOHHOTO KO3 (UIIMEeHTa aKTUBHOCTH.

Tema 2. D1eKTPONPOBOAHOCTH PACTBOPOB IJIEKTPOJIUTOB

VY aenpHas 31eKTPONpPOBOIHOCTb. [loHSTHE, pa3MEpHOCTb, METOIbI SKCIIEPUMEHTAILHOTO
OTIpeNIeTICHUsI, BIMSHUE TEMIIEPATypbl. 3aBUCUMOCThH YACIBHOU SJIEKTPOTPOBOJHOCTH OT KOH-
LEHTPAIIH TSI CHIIBHBIX U CIIA0BIX DJIEKTPOJIUTOB.

DKBUBaJIEHTHAs AJIEKTPOIPOBOAHOCTH. [loHATHE, pa3MepHOCTh, CBSI3b C YJEIbHOMN 3JeK-
TPOMPOBOTHOCTHIO, SKCIIEPUMEHTAIIBLHOE OIpeieeHre, 3aBUCUMOCTh OT KOHIIEHTPAlUK PacTBO-
pa: ypaBHeHnust Appennyca, Konbpaymra, Ouzarepa. [Tousitius 00 aOCOMIOTHOW CKOPOCTH JABHKE-
HUS MOHOB, MOABM)XHOCTH HOHOB, YHCJIE MEpPEeHOCa MOHOB. AHOMaJIbHAas MOJBHUKHOCTH MOHOB
TUIPOKCOHUS U THApoKcuia. 3akoH Konbpayma. KongykromeTpusi.

Tema 3. DieKTpoaHBIE POIECCHI. DJIEKTPOABHAKYIIIHE CHJIIbI

DneKkTpoXxuMHuveckue 1enu. ['aapBaHnnueckue siemMeHThl. CxeMa u dopma 3amucu mpo-
crepmiero 3neMenTa. Ckauyok NMOTEHI[MANIA HA TpaHUIEe MeTaluI-pacTBop. KoHTtakTHeiil u auddy-
3UOHHBINM MOTEHUHUANBI. DJIEKTPOABIKYIINE CUiibl. KoMIEHCAIIMOHHBIN METOJ UX ONpPEICIICHUS.
[Tpumepsl pocTeimux 3neMeHToB. YpaBHeHne HepHera - ypaBHenue 3aBucumoctu J3/[C rasb-
BAHUYECKOTO DJIEMEHTa OT aKTUBHOCTEH MOHOB B pacTBope. TepMoAMHAMUKA raibBaHHUYECKOTO
aneMeHTa. 3aBucumoctb J/IC oT Temmeparypsl.

DNEeKTPOAHBIN noTeHIMan. CTaHaapTHBIN IEKTPOAHBIN noTeHman. HopManbHbiid BOJIO-
ponHbIil snekTpod. OmpeneneHne 3HaKa AIEKTPOJAHOTO TMOTEHIMaIa. JJIEKTPOAbl CpaBHEHUSI.
Knaccudukanust 3eKTpoa0B: 3JEKTPOIbl MEPBOIO U BTOPOTO POJa, ra30Bble, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHbIE, MEMOPAHHBIN SIEKTPOJ, CTEKISHHBIA anekrpon. Kmaccuduxamms smek-
TPOXUMUYECKHX LIeTield. XUMHYeCKHUe, KOHIICHTPAIIMOHHBIE, OKHCIUTEIbHO-BOCCTAHOBUTEIBHbBIE
uenu (mpumepsl). [loreHImoMeTpusi.

Tema 4. DaekTposau3
[TocnenoBaTenbHOCTh ANEKTPOJHBIX MpoleccOB. Brixoa mo TOKy. DIEKTpOsu3 ¢ pac-
TBOPUMBIM M HEPACTBOPUMBIM aHOJOM. 3akOoHbl Papanes. DIEKTPOXUMHUYECKUE SKBUBAJICHTHI.
[IpakTHdeckoe MpuMEHEHHUE AIIEKTPOJIN3a: TOTydeHHe U paduHUpoBaHue MeTauoB. Hanecenue
rajqbBaHUYECKUX MOKPBITHIH, MOTYyYeHHE BOJOPOIA, KUCIOPOIa, APYTUX TPOIYKTOB.

Pa3pea 4. XuMu4yeckass KHHETHKA U KaTaJIHU3
Tema 1. OcHOBbI XUMHYECKOH KHHETHKH
CKopoCTh XMMUYECKON pEaKLMM M METOJIbI €€ HKCIIEPUMEHTANbHOTO omnpeaenenus. Oc-
HOBHOM TOCTYJaT XUMHYECKOM KHHETUKU. KOHCTaHTa CKOpPOCTH pPEaKIUu U €€ Pa3MepHOCTb,
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MOJIEKYJIIPHOCTD U MOPSAOK peakuuu. MeTobl ONpenesieHus Nopsiika U KOHCTaHTbl CKOPOCTH
peakuuu. KuHernueckue ypaBHEHUsl peakLUi HYJIE€BOrO, IEPBOTO U BTOPOrO HOPSAIKOB. 3aBH-
CHMOCTh KOHCTAHTBI CKOPOCTH OT TeMIepaTypbl. DHeprus aktuBanuu. [Ipasuno Bant-I'odda u
ypaBHeHUEe AppeHuyca. Teopust akTUBHBIX coyaapeHuil. Teopus akTHUBUPOBAHHOTO KOMILIEKCA.
[ToHATHS O CIIOKHBIX, HENHBIX U (POTOXMMHUYECKUX PEAKLIMSIX.
Tema 2 Karanau3
OcHoBHble IOHATUS KaTanu3a. [IpeacraBienne o MexaHu3Me JAeUCTBUS KaTaau3aTopoB.

®epMEHTAaTUBHBIN KaTaIu3.

Jlexuuu 6 cemectp

OcHOBHbIE IOHATHUS U MIEPBOE HaYaJla TEPMOJUHAMUKH

Tepmoxumus. TennoeMKoCTs BEIECTB

Bropoe Hauano TepMoAMHAMUKH

CraTucTtrueckas nNpupoaa SHTponuu. TpeTuil 3aKoH TepMOAUHAMUKH

TepMoanHaMuyeckue NOTEHIUANbBI B U30JIMPOBAHHBIX M 3aKPBITHIX CHCTEMAaX

Xumunyeckuil noteHuuan. Jueprust [ md6ca u sneprus I'enbMrosplia XMuMUYECKUX peak-

i

7 XUMHYECKOe paBHOBECHE. Y paBHEHHE N300apbl XUMUYECKOHN peakunuu

8.  OOmme 3akOHOMEPHOCTH (ha30BBIX ITEPEXOIOB

9.  dazoBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX cHcTeMax. JluarpaMma coOCTOSTHUS BOIBI

10. /Imarpamma cocrosinus cepbl. YpaBHenue Kiaysnyca-Knaiinepona

11. JIByXKOMIIOHEHTHBIE CUCTEMBI (PacCTBOPHI)

12. ®a30BbIe paBHOBECHS B ABYXKOMIIOHCHTHBIX CHCTEMaX (pacTBOpax)

13. XKuakue cMecu ¢ HEOTPAHHMUEHHOW PACTBOPUMOCTHIO KOMIIOHEHTOB, MOAYMHSIOLINECS
3akoHy Payns n oTKIOHsIOmMMECs OT 3akoHa Payrs

14. (Cwmecu KOMIOHEHTOB, OTPAHUYEHHO PACTBOPUMBIX APYT B IPYTe B KUJIKOM WA TBEPAOM
COCTOSTHUU

15. MHOroKOMIOHEHTHbIE CUCTEMBI. J{uarpaMmMbl COCTOSIHUSL OMHAPHBIX CUCTEM

16. da3oBbie paBHOBecus. JuarpamMmbl COCTOSIHHSI CUCTEM C Pa3jMYHOM PacTBOPHUMOCTHIO
KOMIIOHEHTOB

17. Xumunueckoe paBHOBecue. M30TepMbl, H300aphbl U H30XOPbl XUMUUYECKOHN peakiuu

18. Ancop6uus. M3oTepmsl agcopOiuu.

ok wnE

Jlekum 7 cemecTp
1.  PactBOpsI Ci1a0bIX 3JIEKTPOJIMTOB. BinsHue 3amannoro pH Ha cTeneHsb ITucconuaniu
AJIEKTPOJIUTOB
Bydepubie cuctemsl u OydepHas eMKOCTh
PacTBOpBI CHITBHBIX AJIEKTPOIUTOB. [10IBUKHOCTh HOHOB
DIEKTPONPOBOTHOCTH PACTBOPOB AIIEKTPOJIUTOB
Konaykromerpus. Konaykromerpuueckoe THTpOBaHHE.
DEeKTPOIHbIE MPOLIECCHI. DIIEKTPOABHIKYIIAs CUJIa TalbBaHUYECKHUX JIEMEHTOB
DeKTpOoIHBINA NOTEHIIMA PEAKIIUH, €T0 CBA3b ¢ dHepruen ['mb0ca peakuun
Knaccugukarus 371eKTpo10B U AIEKTPOXUMUYECKUX Lenei
[Torenumometpusi. [loTeHMOMeTpUYECKOE TUTPOBAHHUE.
0. Dnexrponus. PakTOpPbl, BAUAIOIINE HA TPOTEKAHUE IEKTPOTHBIX TPOLIECCOB
1. DnexTposin3 pacTBOPOB U PACILUIABOB JIEKTPOIUTOB. [lonsapuszarus.
12. BBespeHue B XMMHUYECKYIO KUHETHKY
13. Kuneruka xumuueckux peakuuid. [Ipocreiinme KuHeTHYECKE YpaBHEHHUS
14. Tlpupoaa KOHCTaHTBI CKOPOCTH XUMHUECKON peakiuu. Teopusi akTUBHBIX CTOJIKHOBEHHMA
15. KuHeTHKa CIOKHBIX MPOIIECCOB

RBOoo~NOO WD
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16.
17.
18.

IlenHble 1 KaTaTUTUYECKUE PEAKLIUU
KuneTtnka reteporeHHsIX IpoLeccoB
DNEeKTPOXUMHUYECKasi KHHETHKA

6 cemecTp
Jlekuust Ne 1. OCHOBHbBIE IOHATHSA U NIEPBOE HAYAJIA TEPMOJAMHAMUKH
[IpoBomuTcs B hopme JIeKIUU-TUCKYCCHH, TIO3BOJISIONICH MOHITH POJIb M 3HAYCHHE (Pu-

3UYECKOM XUMHHU, MECTO II&HHOﬁ JUCHHUIIIMHBI B CUCTEMC 06y‘~I€HI/ISI.

1.

Bonpocs! 1 JHCKYCCHU:
TepMoanHaMHUUECKUE CUCTEMBI, COCTOSIHUA M XapaKTEepPUCTUKU (Ki1accuuKanusi TEpMOIH-

HaAaMHUYCCKUX CUCTEM, DKCTCHCHBHBLIC U MHTCHCHUBHBLIC XapPAKTCPHUCTHUKU CHCTCMBI, IIapaMeET-
PBI COCTOSIHUS, (YHKIIMH COCTOSIHHSI, pacdeT dHEPTHH M oO0beMa WJeaqbHOTO Ta3a; CTaH-
JTapTHOE, pAaBHOBECHOE M CTAIIHOHAPHOE COCTOSIHUE CUCTEMBI).

TepMoanHaMuueckue Mmpouecchl (epexosi CUCTEMbI U3 OJHOTO COCTOSIHUS B JIpYro€ B OT-
KPBITBIX CUCTEMAX - AB€C TUIINUYHBIC CUTYAllUH, O6paTI/IMBIe n H606paTI/IMBIe Hpoueccm).
N3otepmuueckoe n3smeHeHne 00beMa (M30TEpMUYECKOE paclliipeHre ra3a B He0OpaTuMoM U
00paTUMOM TIpoIiecce, pacdeT pabOThl ATUX MPOIECCOB; padoTa CXKAaThA B HEOOpaTUMOM U
00paTMOM TIporiecce).

[lepBoe Hayano TEpPMOAWHAMUKH (BHYTPEHHSSI SHEPrUsl CHUCTEMBbI; TEIUIOTa M paboTa Kak
(dhopMBI TIepeaun SHEPTUH; 3HAK TEIJIOTH M paboThI; (OPMYITMPOBKA MIEPBOTO HaYaja Tep-
MOJIMHAMUKH ).

[lepBoe Hauano TEPMOAMHAMUKH [UISl Pa3IMYHBIX MPOILIECCOB B CHCTEME MJICAIBHOTO Trasza
(pacyer sHepruu, TEMIOThl U paboThl B U30TEPMUUECKUX, N300apHBIX, U30XOPHBIX U aaua-
0aTHYECKUX MPOIIECCax).

Tennora u pabota peakumii (3akoH ['ecca st mapayiebHBIX U TOCIEIOBATENBHBIX Peak-
1Ui; pacyeT paboThl MPOTUB MOCTOSHHOTO BHEIITHETO JaBJICHUS).

OHTanbnus (SHTAIBNUS KaK (QYHKIHS COCTOSIHUS M300apHOTr0, H30XOPHOTO U U30TepMUYe-
CKOTO IPOIECCOB; CBS3b SHTAJIBIINU C TEIUIOTOM, SHEPTHEH).

Jlexmnus Ne 2. Tepmoxumusi. TermioeMkocTh BelllecTB
[IpoBoauTcs B hopme nmpodaeMHOM JIeKIMH, TT03BOJIsONIEH (OPMUPOBATh U pa3BUBATH

HpO(bGCCI/IOHaJIbeIC HaBBIKH CTYACHTOB IIO ONIPCACIICHHUIO TCIIJIOBBIX SCI)CI)CKTOB peaKI_II/Iﬁ n TCII-
JJOCMKOCTH BCHICCTB.

1.
2.

Bomnpocsl k 00cyxk1eHHIO:
Pacuer TeninoThl peakiuii (CTaHAapTHBIC SHTAIBIIMN 00pa30BaHUS K CTOPAHUSI BEIIIECTB).

TennoeMkocTh BeniecTB (MOJISIPHBIE TEIJIOEMKOCTH BELIECTB KaK MPOU3BOJIHBIE OT BHYT-
PEHHEN PHEPTrUU U SHTAJIBIINHU, PACUeT 3TUX BEIMUYMH Ul UACAIBHOIO ra3a).

3aBUCUMOCTh TEMJIOTHl PEAKIIMU OT TeMIEepaTyphl (3aBUCUMOCTh M3MEHEHUS SHTAJIBIIUU
peakuuu oT Temreparypsl; ypaBHeHue Kupxroga).

TennoTel GpU3NKO-XMMHUYECKHX MPOLIECCOB (PAaCTBOPEHUE BELECTB: I'a30B, KPUCTAJUIOTUI-
paToB; peakuuu HeUTpaau3auuu; ¢pa3oBble MPEBPAILICHNU).

Jlekuus Ne 3. Bropoe Ha4aJ10 TepMOAMHAMUKH
IIpoBoauTcs B popme ekums — Oecena.
Bonpocs! k 00cy:k1eHHIO:

®opma A Crpannuna 10u3 62




MuHHCTEpPCTBO HAYKH M BBICIIEro oOpa3oBaHust PO

o . Dopma
YIIbSHOBCKUI TOCYJapCTBEHHBIH YHUBEPCUTET

@ - PaGouast mporpamMmMa Iy CIUILIIHBL

OOmmii CMBICII BTOPOTO Hadaia TEPMOJUHAMUKU (PHTPOIHUS KaK Mepa 3HEPreTUYeCKOro
Oecnopsiika B CHCTEME Ha IPUMEPAx pacrpeieIeHusi MOJIEKYI BEeIeCTBa 10 00beMy U BbI-
PaBHUBAHUS TEMIIEPATypbl MEX/1Y YaCTIMU CHUCTEMBI; IOHATHE O ABYX CTHUMYJaxX, HE00XO0-
JUMBIX JIJIs1 CAMOIIPOU3BOJILHOTO MPOTEKAHUSI XUMHUUECKUX IIPOLIECCOB).

CBs3b SHTPONHUHU C TEIUIOTOW OOPaTUMOTO Tporecca (TpU OCHOBHBIX (pakTa, CBHICTEIb-
CTBYIOILIUX O TOM, YTO HTPOMNHUA 3TO PyHKIMSA cocTosiHUS; UK KapHo).

Pacuer m3MeHeHHs SHTPONMU B HEKOTOPBIX Ipoleccax (0OpaTuMmblil aanabaTHuecKui
IIPOLIECC; HAarpeBaHME CHCTEMBbI; (Pa30BblE MEPEXOMbl; MU30TEPMHUECKOIO paCIIMpPEHHUs U
C)KaTus rasza; U30TepMUYECKOE N3MEHEHNE KOHLIEHTPAlluK pacTBopa; pa3daBieHUE pacTBO-
POB; a0COJIFOTHASI PHTPOTIHS).

Jlekuusa Ne 4. CraTucrudeckasi npupoaa sHTponuu. TpeTuii 3aKoH TepMOAUHAMUKH
[IpoBoauTcs B popme npodIeMHOM JIeKIUH
Bonpocs! k 00cy:Kk1eHHIO:
CraTucTtrueckas Ipupo/ia SHTPOMUU (MaKpOCOCTOSIHHE U MUKPOCOCTOSIHUE CUCTEMBI; BEpO-

ATHOCTb MUKPOCOCTOSIHUHM Pi U 00111ee YMCII0O BO3MOYKHBIX MHUKPOCOCTOSTHUH () - CBS3b MEX-
Jly STUMU BEJIMYMHAMU U SHTponueil cuctemsl; opmyna bonbliMana, H3MEHEHUE YSHTPOIIUH
B MpOIIECCE).

Matemaruueckas popMyaHMpoBKa BTOPOro Hayajda TEPMOJWHAMUKH (TEIJIOTa PEeaJbHOTO U
00paTUMOTO TIpoliecca; YHTPONMUUHBIA (HAKTOp W TpeAesbHAs M0 BEIMYMHE paboTa, KOTO-
PYIO MOKET COBEpIIaTh CUCTEMA B TIpoiiecce, Kod(PHUIMEeHT moJIe3HOTO ICHCTBUS).

TpeTuii 3aKkOH TepMOJIMHAMUKH — nocTynaT [1naHka.

Jlekuust Ne 5. TepmoguHamMuvyecKue MOTEHIHAIBI B H30JIUPOBAHHBIX U 3aKPBITHIX
cucremMax
[IpoBoauTcs B popme nmpodIeMHOM JIEeKIMH, TTO3BOJIsONMIEH (OPMUPOBATh U Pa3BUBATH

HpO(beCCI/IOHaJ'H)HI)Ie HaBbIKHM CTYACHTOB IIO OIPCACIICHHUIO BO3MOXKHOCTH HJIWM HEBO3MOXXHOCTH
IIponecca B pa3HbIX CUCTCMaAX..

1.

Bonpochl K 00Cy:KIeHUI0:
N3onupoBaHHble CUCTEMBbI (3HAUYECHHE TEIUIOTHI PEeajbHOro IMpoIliecca; CaMOIPON3BOIbHbII

MIPOLIECC U SHTPOIIHSA).

3aKpbIThIe CUCTEMBI: U30TEPMO-U30XOpHBIE Mpoliecchl (cBoOoaHas sHeprus ['enbMrombia,
€€ 3aBUCUMOCTb OT SHEPTUU U SHTPOIUH MpoIiecca).

3aKkpbIThIe CUCTEMBL: H30TEPMO-U300apHbIe mpoliecchl (cBoOoHas sHeprus ['nbbca, ee 3a-
BHCHUMOCTH OT DHTAJIBIINHU U SHTPOTIHH).

[TonsiTHe 0 TEpMOAMHAMUYECKUX MOTEHIMANAX ((DYHKIIMH COCTOSIHUS - SHTPOIHUS, SHEPTHUs
I'eneMmroneia, sHeprust [ m66ca — Mo U3MEHEHHUSIM KOTOPBIX MOXHO CYAMTH O BO3MOKHOCTH
WJIM HEBO3MOXKHOCTH TPOIIECCA B PA3HBIX CUCTEMAX).

CwMmbIcn U ucnonb3oBanue sHeprun [ 'nd6ca (9K3eproHnueckrue, 0OpaTuMbie U SHAECPrOHUYE-
CKHE TIPOIIECChl; MAaKCUMAJIbHO ToJie3Has paboTa u sHeprust [ 166ca).

[IpousBoanbie sHepruu ['n60Oca Mo Temmneparype u 1aBICHUIO.

Jlekums Ne 6. Xumuuecknii norenuunasn. Jueprus I'm60ca u sneprus I'esibMrosabsua
XHUMHYECKHX PeaKIui
IIpoBoauTCs B popMe JTeKUMH-KOHCYIbTAIUH.
Bonpocs! k 00cy:k1eHHIO:
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N

N

XHUMHUYECKUH TIOTCHIIUAIL

OcmoTHuecKHe IPOLIECCHI.

Ouneprus ['nb0ca xumMudeckux peakiuil (CBsi3b ¢ KOHCTAHTON PaBHOBECHUS U IPOU3BEICHUEM
KOHIICHTpAIIUii). YpaBHEHUE U30TEPMbI PEAKIIHH.

AHanu3 ypaBHEHHUS M30TE€PMbl peakUuu (3aBUCUMOCTb CTaHIApTHOH »Hepruu I'mbOca oT
KOHCTaHTbl PABHOBECHS U KOHLIEHTPAIIMY YYaCTHUKOB PEAKIIIH).

[IpakTrueckuii pacueT U3MEHEHUs CTaHIapTHOM 3Hepruu [ 'nboca.

Peakuuu, naymue ¢ yqactueM BOJOPOIHBIX HOHOB. Pacuer kaxyieiicsa snepruu ['n6oca.

Jlekuusa Ne 7. Xumunueckoe paBHoBecHe. Y paBHeHHe H300apbl XMMHYeECKO
peakumMu
IIpoBoautcs B popme ekuus — Oecena.
Bomnpocs! k 00cy:K1eHHIO:
3aKOH JEHCTBYIOIIMX MACC JUIsl PpABHOBECHIA.

3akoH ['ecca 11 KOHCTaHT PaBHOBECHS.

[punnun Jle-llaTenbe (KOHLEHTPALMOHHBIE BO3MYILEHUS, U3MEHEHHE OOIIEro JaBJICHUS,
BIIUSTHUE TEMIIEPATYPHI).

Bnusinue temmnepaTypbl Ha U3MEHEHHE SHTPONMH PEaKlMM U W3MeHeHue sHepruu ['mb0ca
peakuuu.

3aBUCUMOCTh KOHCTAHTBI PaBHOBECHsI OT TEMIIEPATYphl, YpaBHEHHE M300apbl XMMHUYECKON
peakuuu.

Jlexnus Ne 8. O0uue 3aKoHOMepHOCTH (Pa30BBIX NEPEX0I0B
[IpoBoauTcs B hopme nmpodaeMHOM JIeKIMH, TTO3BOJISONMEH (OPMUPOBATh U pa3BUBATH

npodeccroHallbHbIe HaBBIKM CTYACHTOB IO OMpPEAETICHHUIO KoJudecTBa (a3 u yucia He3aBHCU-
MBIX KOMIIOHEHTOB (ha3bl.

oD PR

N

Bonpochl K 00Cy:KIeHUI0:
®a3bl cucTeMbl U (a3z0BbIEC IEPEXOIBI.

Uucno He3aBUCUMBIX KOMIIOHEHTOB (ha3bl.

Ycnosust pa3oBoro paBHOBECHS.

YacTHble cilydyau ycIOBUS XMMHYECKOTO paBHOBecus Mexay (azamu (Ppa3pl 00pa3oBaHbI
JBYMsI HECMEIIIUBAIOIIUMUCS KUJKOCTSIMH; B CUCTEME C IByMsI HECMEIIMBAIOIIUMUCS (a3a-
MU PAacTBOPEHHOE BEIECTBO IMO-Pa3HOMY B3aMMOJCHUCTBYIOIIEE C PACTBOPUTEISIMHU, 0Opa-
3YIOUIUMH KaxAyro U3 ¢a3; oaHa (asza pacTBOp JIETy4ero BelIeCTBa, BTOpas — ra3oBasi, Kyaa
BEIIIECTBO MOKET PACTBOPSTHCA C MOBEPXHOCTH PACTBOPA; BEIIECTBO HAXOIUTCS B KUIAKOM
WJIM TBEPIOM COCTOSIHUM)

[IpaBuno ¢a3z ['mb0ca (TepMuueckoe, MEXaHUYECKOE U XUMUYECKOe PAaBHOBECHE; YHCIIO He-
3aBUCHMBIX MIEPEMEHHBIX, YUCIIO KOMIIOHEHTOB, YHCIIO CTENEHEH CBOOOIbI CUCTEMBI).

Jleknus Ne 9. @a3oBble paBHOBeCHS B OJHOKOMIIOHEHTHBIX cUcTeMax. Jlmarpamma
COCTOSIHHSA BOABI
IIpoBoauTcs B popMe JTeKUMH-BU3yaTU3aLMH, C UCIIOJIb30BAHUEM CXeM U TaOnu1L, Jie-
MOHCTPUPYIOLIUX JUarpaMMy COCTOSIHUS BOJBI.
Bomnpocs! k 00cy:k1eHHIO:
Jlnarpamma coCTOSIHHSI BOJIbI: 00l1iee ONrCaHue.
DU3NYECKUI CMBICI JUarpaMMbl COCTOSIHUS BOJIBI.

3aBUCHMOCTD JAABJICHUS HACBIIICHHOI'O ITapa OT TCMIICPATYPHhI.
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3aBHUCHUMOCTh TCMIICPATYPhI IUIABJICHUSA OT AABJICHUA.

Jlekuus Ne 10. /lmarpamma cocrosinus cepbl. YpaBHeHue Kiaysnyca-Kiaiinepona
[IpoBoauTcs B popme JieKIMH-BU3YAJU3AMH, C UCIOJIH30BAHUEM CXeM U TaOnuI, ne-
MOHCTPHUPYIOIUX JHArPaMMy COCTOSIHUS CEPBI.

Bomnpocsl k 00cyxk1eHHIO:
JnarpaMmma cOCTOSIHUSA CEpBI.

VYpasuenue Knaysuyca-Knaiinepona: o0mias ¢popma.
3aBHUCHUMOCTD AaBJICHUSA HACBIIICHHOI'O I1apa OT TCMIICPATYPHhI.
3aBUCHUMOCTD TEMIICPATYPHhI IUIaBJICHUSA OT AaBJICHUA.

Jlekums Ne 11. /IByXKOMIIOHEHTHbIE CHCTEMBbI (PACTBOPbI)
[IpoBoauTcs B popme JeKIMU-AUCKYCCHH.
Bomnpocs! 1is fMCKycCHM:
[Ipupona pactBopoB. CriocoObl BbIpak€HUSI KOHIIEHTPAIMK PacTBOPOB (IOJIIpHBIE, HEMO-

JISpHBIE U HJI€ANIbHBIE PACTBOPHI; MEPEXO] K MOJISIPHOM J10J1€).
TepmoanHaMuka pacTBOPEHUS: Ta30BbIE PACTBOPBHI.
TepMoanHaMuKa pacTBOPEHUS: )KUKUE PACTBOPBI.
PactBopenue ra3os B xkuakoctu (3akoHbl ['enpu u CeueHoBa).
PacTtBOpUMOCTE TBEpP/IBIX BEIIECTB B KHUIAKOCTH.

Jleknusi Ne 12, ®a3oBble paBHOBeCHsI B JIByXKOMIIOHEHTHBIX cHcTeMax (pacTBo-

pax)

ok wbdPE

[IpoBoauTcs B hopme NMpodIeMHOM JTeKITUM.
Bonpochl k 00CyKIeHHIO:
dazoBoe paBHOBECHE pacTBOp-map pactBoputens (3akoH Payms). Komnmuratueable CBOMA-

CTBa.

CrnencrBue u3 3aKkoHa Paynsi: u3MeHeHUE TeMmIlepaTypbl KUIICHUSI U 3aMep3aHus pacTBOPOB
(mmarpamMMa B KOOpJAMHATAX JABJICHUE-TEMIIEPATYPA).

[Ipupona »0yMHMOCKOTTMYECKON M KPHOCKOTIMYECKOW KOHCTAHT.

OcMoTHYECKOE JaBJICHUE PACTBOPOB.

AKTHBHOCTH BEIIIECTBA, €€ OTINYNE OT KOHIeHTpauu. [ paduk 3aBucumocTu koddduimueH-
Ta aKTUBHOCTH OT KOHLICHTPALIUH.

VYpasuenue [ n66ca-/ltorema, BbIBOJ ypaBHEHUSI.

Jlekuust Ne 13. )Kuakue cMecH ¢ HEOrpAHUYEHHOH PACTBOPUMOCTHI0 KOMIIOHEH-
TOB, NOAYUHSAIOIIHECH 3aKOHY Pay/isi U OTKJIOHAIOIIMECS OT 3aKOHA
Payns
[IpoBoauTcs B popme mpo0J1eMHOI JTeKIIUH.

Bomnpocsl k 00cy:k1eHHIO:
KomnratusHble CBOMCTBA paCTBOPOB JIEKTPOJIUTOB.

CMeCI/I, NMOAYUHATONINECA 3aKOHY Paynﬂ (I/I)IeaJ'IBHBIe CMeCI/I)I JAaBJICHUC U COCTAaB I1apa.
W aeanbHble CMECH: MOJHBIN BAapHUaHT JUuarpaMMmbl JaBJICHUA.

WaeanpHbIe CMECH: AuarpaMMbl KUIICHHA.

CMCCI/I, OTKJIOHAIOIMIHUECA OT 3aKOHa Pay.HSI.

Jlekuust Ne 14. Cmecu KOMIIOHEHTOB, OTPAHUYEHHO PACTBOPHUMBIX JpPYr B Jpyre B
’KHJKOM MJIH TBEP/AOM COCTOSIHHH
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[IpoBoauTcs B popMe JTeKUMH-KOHCYIbTAIUH.
Bomnpocs! k 00cy:K1eHHIO:
A3e0TpOoIHbIE CMECH.

Paznencnne ®uaKocTel — MeperoHkKa U peKTU(UKAIINS.

OrpaHu4eHHO pacTBOPUMBIE KUJKOCTHU (Ha MPUMEPE CMECH BOJa-aHUJINH).

B3anMHO HEepacTBOpHUMBIE KUIKOCTH (Ha MpUMepe BoAa-0eH307).

Dkcrpakius (KoOIPPHUIHCHT pacpeaesIeHus], pacueT MacChl IKCTPAriPOBAHHOTO BEIIECTRA.

Jleknusi Ne 15. MHorokoMmnoHeHTHble cuctembl. /{luarpamMmel cocTosinusi GMHap-
HBIX CHCTEM
[IpoBoauTcs B popme JieKUMU-BU3YATU3ALUM, C UCTIOJIH30BAaHUEM CXEM U TaOJIHII.

Bomnpocs! k 00cy:K1eHHIO:
PaBHOBecue kpucramn - )xuakui pactsop. Knaccuduxarus.
3arBepJeBaHuEe OMHAPHBIX KUAKUX cMeceld. JlnarpaMMa COCTOSIHUSI CUCTEMBI C HEOTpaHU-
YEHHOM PaCTBOPUMOCTBHIO KOMIIOHEHTOB B JKUJIKOM U TBEPIOM COCTOSTHUU.
3aTBepeBaHUE CMECEM, B KOTOPBIX KOMIIOHEHThl B3aMMHO HEPAaCTBOPHUMBI B TBEPAOM CO-
CTOSTHUMU.
JlmarpamMma COCTOSIHUSI CUCTEMBI C HEOTPAHWUYEHHON PacTBOPUMOCTBHIO KOMIIOHEHTOB B
YKUJKOM U B3aMMHOM HEPACTBOPUMOCTBIO B TBEPJIOM COCTOSIHHH.

Jlexnus Ne 16. da3oBbie paBHOBecHs. JlnarpaMMbl COCTOSIHUSI CHCTEM C pa3Jjiny-
HOW PacTBOPUMOCTHI0 KOMIIOHEHTOB
[IpoBoauTcs B popme JIeKUMU-BU3YATH3AIUH, C UCTIOJIH30BaHUEM CXEM U TaOJIHIL
Bonpochl K 00Cy:KIeHHI0:
Jlnarpamma COCTOSIHUSI CHCTEMbl C HEOrPAaHWYEHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B

KUJKOM U OTPaHMYEHHOM PaCTBOPUMOCTHIO B TBEPAOM COCTOSTHUMU.

JlnarpamMma COCTOSIHUSI CHCTEMbl C HEOTPaHWYEHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B
XKUJKOM COCTOSIHUH, B TBEPAOM COCTOSIHUU OOpa3yIOLIUX COSMHEHHS TUIaBSIIUECs] KOHTPY-
SHTHO.

XapakTepucTHKa 3aTBEPACBaHUS CMECeH.

[Ipumenenue quarpamm jiaBjaeHUs.

Jlekmust Ne 17. Xumnueckoe papHoBecue. 30Trepmbl, H300apbl U M30X0Pbl XUMHYe-
CKOIl peakuuu
[IpoBoauTcs B popme TeKIHUU-AUCKYCCUH.
Bonpocsl s AucKkyccuu:
XHUMHYECKOE pABHOBECHE B TOMOT€HHBIX CHCTEMaX.

XHUMHUYECKOE PaBHOBECHUC B I'CTCPOI'CHHBIX CUCTCMAX
YPaBHeHI/Ie HN30TCPMBbI XHUMHUYECKOH peaknuun
YPaBHeHI/Ie I/I306apLI " U30XOPbI XHUMHUYECKOH pCaKkuunu.

Jlexkuust Ne 18. AncopOumsi. U3oTepmbl agcopouum.
IIpoBoauTcs B popme ekums — Oecena.
Bomnpocsl k 00cy:Kk1eHHIO:

Ancop6uust. U3oTepmbl afcopOIum.

[IpuHIMTOBI pacyeTa cocTaBa pPaBHOBECHOW CMecH NpHU NMPOTEKAaHHM PEaKLUUU B PeabHBIX
cucremax.

CrnoxHble paBHOBECHs. 3aBUCMOCTh KOHCTAHTBI PABHOBECHs OT TeMIIEpaTyphl (ypaBHEHUE
n306apsl Baut-I'odda).
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HNoHHbIe paBHOBECHS.

7 cemecTp
Jlekuust Ne 3. PacTBOpbI CHIIBHBIX 3J1eKTPOJUTOB. [l0ABHIKHOCTH HOHOB
[IpoBoauTcs B popmMe JeKIMH-BU3YaTU3ANNHU, C UCTIOJIH30BAHUEM CXEM U TaOJIHUII.
Bomnpocs! k 00cy:K1eHHIO:
HOI[BI/DKHOCTI) HoHa. DKBUBaJECHTHAs IIOABMXKHOCTH HMOHA.

DNEeKTPONPOBOJHOCTh PACTBOPOB: ye€lbHAas, SKBUBAJIEHTHAs. 3aBUCUMOCTh Y/EIbHOU
AJIEKTPOIPOBOJIHOCTH OT KOHLIEHTPALIMH AIEKTPOJINTA.

CBs13b IPOBOAMMOCTH PAaCTBOPA C MOJABUKHOCTHIO HOHOB.

@akTophl, BIUAIOIIME HA 3JIEKTPONPOBOJHOCTh PAcTBOPOB. MexaHU3M IepeMelleHus
HOHOB.

BnusiHue KOHILIEHTpaluy 3J€KTPOJIUTa Ha AJIEKTPOIPOBOJHOCTh pacTBopa: 3eKTpodope-
TUYECKHI U penakcainoHHbIN d3pdexT. KoaddunuenT anekrpuueckoil mpoBoIuMocTu. 3a-
koH Komnppaymia.

Jlekums Ne 8. Knaccudgpukanus 3J1eKTPOIOB U JIEKTPOXUMHUYECKUX Heneii
[IpoBoauTcs B popme TeKINU-AUCKYCCUH.
Bomnpocs! s fuckyccun:
Knaccudukanus 3mekTpo10B U 37eMeHTOB. KOHIIEHTpalMOHHbIE 3JIEMEHTHI.

DIIEKTPOAbI EPBOTO pojia. DneMeHT BecToHa.

DIEeKTPO Bl BTOPOTO pOJa: KaJOMEIbHBIN, XJI0pCcepeOPSHBIN.

OKHUCIUTENBbHO- BOCCTAHOBUTEIBHBIC AJIEKTPOIbl. XMHTUIPOHHBIN SJIEKTPOI.
HNonocenekTuBHbIE 3JIEKTPOAbl. CTEKISHHBIN SJIEKTPO/I.

Knaccudukanuys 31eKTpo 0B U 3JIEMEHTOB TI0 00paTUMOCTH. DJieMeHT BobTa.

Jlekmust Ne 10. Dyexktposu3. PakTopbl, BJAUSIIOIIHE HA NPOTEKAHUE JIEKTPOIHbIX
NPoLEeCcCoB
[TpoBoauTcs B hopme mMpodIeMHOM JIeKIHH
Bonpochl K 00CyKIeHUI0:
DnekTposin3. OCHOBHBIE TOHSTHUSL.

CymHocTts npoiiecca. Katoanslii npoiiecc B pacTBopax.
Mexanu3m 00pa3oBaHus KaTOJHOTO CIIOSI METaslia.
®DaxTophbl, BIUSIOUINE HA TPOTEKAHUE SIIEKTPOIHBIX IPOIIECCOB.

Jlekust Ne 11. DJieKTpoJIM3 pPacTBOPOB H PACILUIABOB JIEKTPoanToB. [lonsipu3za-

[IpoBoauTcs B hopMe JIeKIUHM-BU3YATU3ALMH, C UCII0JIb30BAaHUEM CXEM M TaOJIHI]
Bomnpocsl k 00cy:k1eHHIO:
DNEKTPOIN3 PACIIIABIECHHBIX COJIEH.

DNEKTPOIUTUYECKOE BOCCTAHOBJIEHUE BOIHBIX PAacTBOPOB. 3aBHCHMOCTH IPOLIECCA DJIEK-
TPOJIUTHYECKOTO BOCCTAHOBIIEHUS OT BEJIMYMHBI KATOAHOTO MOTEHIIMAJIA, MaTepraia KaTo-
Jla U ero MOBEPXHOCTH, TEMIIEPATYPbI, INIOTHOCTH TOKA, MPUPOJIbI AnekTposuTa (pH).
DNEKTPOIUTUYECKOE OKUCIIEHUE BOJHBIX PACTBOPOB. 3aBUCHUMOCTB IIPOLIECCA DIIEKTPOJIN-
TUYECKOTO OKUCJIEHHSI OT MaTepualla aHO/1a, INIOTHOCTH TOKA, TEMIIEPATYPBHI.

DNEKTPOIN3 BOJHBIX PACTBOPOB XJIOPHUJIOB LIETOYHBIX METAJUIOB.

Jlexkuust Ne 12. BBeieHre B XMMH4ECKYI0 KHHETUKY
[IpoBoauTcs B hopMe JIeKIHH-KOHCYIbTALMH.
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Bomnpocs! k 00cy:K1eHHIO:
OCHOBHBIE TIOHATHUSA U npeaMET KUHCTUKH.

Ckopoctb xuMuyeckoil peakuuu. MakTopsl, BIUSIONINE HA CKOPOCTh XMMHYECKON peak-
LUH.

3aKoH JIEHCTBYIOLIUX MACC Uil CKOPOCTEHN peakLuu.

KoncTanTa CKOpOCTH XMMHUYECKOW pEaKIMU U IIEPUOJ ITOITYIIPEBPALLICHMS.

Jlekuus Ne 13. Kunernka xumuyeckux peakuuii. [Ipocreiilnne kuHeTH4Yeckue ypas-
HEeHUs
[IpoBoauTcs B popMe JeKINU-KOHCYJIbTALNH.
Bomnpocs! k 00cy:x1eHuIO:
HeoOpaTumblie peakiyy HyJ€BOTO U EPBOTO MOPSIKA.

OOpaTuMble peakIy NepBOTO MOpsaKa.

HeoOpaTumbie peakiyy BTOPOro Nopsiaka.

HeoOpaTumbie peakiyu TpeTbero MopsiiKa.

Onpenenenve nopsaka peakiuy: METo 1 MOJCTAHOBKU, rpapuueckuil MmeTo, Mmetoq Bant-
lNodda, no mepuogy moynpeBpaiieHus.

Jlexkuust Ne 15. KuneTrnka cj102KHbIX POLECCOB
[IpoBouTcs B popme JTeKINU-KOHCYJIbTALNH.
Bonpocskl k 00CyKIeHHIO:

JIBe mapajiienbHble peaklMK MEPBOro MOPsAKa.

JIBe mocenoBaTeNbHbIE peaKIIuu TIEPBOTO MOPSIIKA.

3aBUCHMOCTh CKOPOCTH TIOCIIEIOBATEIBHBIX PEAKIIUNA OT BETMYMHBI KOHCTAHTHI CKOPOCTH
peaKkIuu.

DOTOXMMUYECKHAE PEAKIIMU: dHEPreTHKa U crexuoMerpus. KuHetnka (POTOXHUMHYECKUX
peaKui.

Jlexnust Ne 16. IlenHble 1 KaTaIuTHYECKHE PeaKIIUN
[IpoBoauTcs B popme TeKIUU-AUCKYCCUH.
Bonpocsl 11 AUCKYCCHU:

OO1ue npeacTaBiIeHus O LEMHBIX peakiusaX. OCHOBHBIE CTaIUH.

KuneTtunka 1enHpix mIpoIeccos.

OO01ue mpeacTaBiIeHUs O KaTamuTHYeCKuX peakiusax. OcobeHHocTu katanusa. CrnocoObl
YCKOPEHUS PEaKIIHiA.

Kunernka kataquTHuecKux peakuuid. YpaBHeHne Muxasnuca-MeHTeH.

Jlexmust Ne 17. KuneTruka rereporeHHbIX MPoIecCoOB

IIpoBoauTCs B popMe JTeKUMH-AUCKYCCHH.

Bonpoce! jis jucKyccum:
OOu1re noHATHUS 0 reTeporeHHbIX nporeccax. Anpdysus. 3akonsl Ouka.
CKOpPOCTb I'eTepOreHHBIX peaKIfii

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATHUN

Pa3nen 1. Xumunueckasi TepMOIMHAMHKA

Tema 1. OCHOBBI XMMH4Y€ECKOIl TEPMOAMHAMUKHA
3ansaTue Ne 1. OCHOBHbIE IOHATHS TEPMOAUHAMUKH
Bomnpocsl k Teme:
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TepmoauHaMudeckas cucTeMa U TepMOJIMHAMUYECKHE TTapaMeTpsl U (pyHKIUU.
CocTosiHME TEPMOAMHAMUYECKUX CUCTEM, TEPMOJMHAMUYECKUN ITPOLIECC.
YpaBHEHHE COCTOSIHUSA TEPMOINHAMUYECKONU CHUCTEMBI.

Powppe

Pemiennie TUIIOBBIX 3a7ad.

3ansaTue Ne 2. IlepBblii 3aK0H TepMOANHAMUKH

Bomnpocsl k Teme:
1. OcHoBHBIC POPMYITMPOBKH ¥ aHATUTHYECKOE BBIPAKCHUE MEPBOTO 3aKOHA TEPMOIUHAMHU-

KH.
2. BHyTpeHHssSI SHEPTHs CUCTEMBI, €€ OTpeIeTICHNE 1 CBOICTRA.

3. Pacder n3MeHeHus BHyTpEeHHEH SHEPTrUU NIPY U3MEHEHHH TEMIIEpaTypsl U 00beMa, pH ¢a-
30BBIX [1EPEX0/IAX.

4. BHyTpeHH:S SHEPTHUs HICATBHBIX U PEATBHBIX CHCTEM.

5. DHTanbmus, onpeaeieHrne, CBOMCTBA.

6. Pacder m3aMeHeHHs SHTANBIHUH NMPH (Aa30BBIX MEPEX0ax, MPHU U3MEHEHUU TEMIIEPaTyphl U
NaBJieHUs (MealbHbIe U PeabHbIE CUCTEMBI).

7. Paborta pacmpeHus npu pa3InyHbIX Mpolieccax. MakcumanbHas padborta.

8. TI'padmueckoe nzobpaskeHue pabOTHI MPH PA3IMIHBIX TPOIIECCAX.

9. PemieHue TUIOBBIX 3a1a4.

3ansatue Ne 3. Tensi0eMKOCTH BellecTB
Bonpocsl k Teme:
1. TennoéMKoCTh B €€ 3aBUCHUMOCTH OT TEMIIEPATYyPHI.
2. TennoeMkoCTh U€aNbHBIX T'a30B.
3. 3aBUCHMMOCTH TEIUIOTHI Mpollecca OT TeMrepaTypsl, Gopmyna Kupxroda. Paznmuunsie mpu-
ONMKEHUS TIPU pacyeTe.
4. PenieHue TUMOBBIX 33/a4.

3ansaTue Ne 4. AnnabaTuyeckuii mpouecc

Bonpocsl k Teme:
1. Anmabatuyeckuil mpoLEecc — OCHOBHBIEC OHSTHSL.
YpaBHeHue agnadaThl.
3. Pemienue TUNOBBIX 3a/1a4.

N

3ansatue Ne 5. Tepmoxumus

Bomnpocs! k Teme:
1. Temnora mporecca.
2. 3axoH ['ecca u cieAcTBUA U3 HETO: pacyeT TEIUIOBOro APPeKTa XUMUIECKON peakIiuu ImyTeM
KOMOMHUPOBaHMsI YPaBHEHUN pPeaKLMi, MO0 SHTAIBIUAM 00pa30BaHMs U CrOPAaHUS BELIECTB, MO
SHEPTUsM CBA3U.
3akoH 'ecca kak cieacTBHE NEPBOrO 3aKOHA TEPMOJAMHAMUKH U YCIOBHS €TO BBIIIOJHEHUS.
VYpaBuenue Kupxrodda; npasuno rononra - [Itu; npasuiio Helimana - Konma.
CrannaptHoe cocTosiHUe BenecTBa. CTaHIapTHBIE SHTAIBIIUU 00pa30BaHuUs.
CBs3b TeIUIOBBIX 3(h(HEKTOB MPH MOCTOSTHHOM 00BEME U MOCTOSTHHOM JIaBJICHUU.
WnterpanbHas u nuddepeHanbHas TeIioThl paCTBOPEHUS.

© N GAE®

OHTAIBIU 06pa3OBaHI/I$I HOHOB. DHTAJIbIHUS 06pa30BaH1/151 pacTBopa.
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9. Kanopumerpuueckuii MeTO OTPEIEICHHUS TEIJIOTHI IpoIiecca.
10. Pemienue TUIOBBIX 337a4.

3austue Ne 6. Bropoii 3aKoH TepMOAUHAMUKH

Bomnpocsl k Teme:
1. ®opMyIMpOBKH U aHAJTUTUYECKHE BHIPAKEHUS BTOPOTO 3aKOHA TEPMOAMHAMUKH.
CraTucTHYecKUi XapaKTep BTOPOTO 3aKOHA TEPMOJINHAMHUKH.

N

3. CrannaptHas sHTpomnus. CTaTUCTHYECKOE U TEPMOJIMHAMUYICCKOE OTIPEICIICHUE YHTPOITHH,
e€ croiictBa. ®opmyna bonbimana, ypasuenue ['ud0ca.
4. Pemienue TUMIOBBIX 3a/a4.

3austue Ne 7. Pacuér sHTponuM npu pa3jindHbIX nmpoieccax
Bomnpocsl k Teme:

1. DOHrponus Kak TEpMOJAMHAMUYECKHI KpUTEpHI paBHOBECHUSI W CaMOIPOU3BOJBHOCTU IPO-
LIECCOB B U30JINPOBAHHOM CHCTEME.

2. CootHomenne MakcBemia. PacyeTsl SHTpONHY MpH: HArpeBaHWHU WM OXJIAXKICHUH TP TI0-
CTOSIHHOM JIaBJICHUH; M30TEPMUYECKOM PACIIMPEHUU WM CKaTUU; (Pa3oBBIX IMEPEeX0/ax;
CMEUIEHUH UJEAIBHBIX Ta30B IIPH IMOCTOSHHBIX TEMIIEpAType U JaBICHUU.

3. Teopema Hepucra. [loctymar [Tnanka.

&

Pacuer aGCOMOTHBIX SHTPOTIHIA.
5. Pemienue TUIIOBBIX 3a7ad.

3ansaTue Ne 8. TepmoguHaMuvecKkue MOTEHIIHAIBI
Bonpocsl k Teme:
1. TlousATtue o TepMOAMHAMUYECKUX MMOTEHIINATAX.
OcHOBHBIE YpaBHEHHS TEPMOJIMHAMUKH, O0BbEIMHSAIONIME TIEPBOE U BTOPOE Havaia.
3. TloHATue 0 XMMHUYECKOM MOTEHIHANIE, «IOJHBIA MOTEHIHAM). XUMHUYECKUN MOTEHIHA B

N

HICATBHBIX U PEATbHBIX CHCTEMaX.

4. TloHstre 00 aKTUBHOCTH M JIeTydecTh. [[pHHIMITBI pacyeTa STUX BEJIUYHMH. Y paBHCHUS
I'u66ca-/lrorema.

5. PernreHue TUIIOBBIX 3a/1a4.

3ansatue Ne 9. TepmoguHamnyeckue PyHKINH

Bomnpocs! k Teme:
1. Tepmonunamuueckue ¢yHkuuu: 3Heprusi ['enmpmronbua u 3ueprus ['mu66ca. Onpenenenue,
CBOMCTBA, CBSI3b C PAOOTOM.
2. Owuepruu 'n66ca u ['enpMrosblia Kak XapakTepucTHUecKrue (PYHKIIUU CUCTEMBI.
3. Pacuer usmenenus sHepruu ['m66ca u I'enbMronbiia Ipu NPOTEKaHUU XUMUYECKUX Peak-
LU, IpU W3MEHEHUH TeMIlepaTyphl, NP U3MEHEHUH AaBleHHs (WM o0béMa), B mpolieccax
CMEILIEHHsI U PACTBOPEHHUS BEIIECTB, MPH (Pa30BbIX Mepexoiax.
4. VYpasuenue ['u66ca - I'enemronbua. [IpuBenennas sneprus ['m66ca.
5. CootHomeHuss MakcBenjga W MX MCIOJIb30BaHME NpPU pacdyeTax M3MEHEHUs BHYTpEHHEH
SHEPIUH, SHTAIBIINH, SHTPOIIMH B PEAIBHBIX CUCTEMAX.
6. Pemenue TMIOBBIX 3a/1a4.

Pazgen 2. IlpuioskeHusi XMMHYECKOH TePMOANHAMUKH
Tema 1. TepmoauHaMuKka paBHOBECHOT0 COCTOSIHUSI
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3ansaTue Ne 10. Tepmoaunamuka ¢a3oBoro paBHoOBecHUs!
Bomnpocsl k Teme:
1. OcHOBHBIEC OHATHUS: TOMOTEHHAs M TE€TEPOTeHHAsi CUCTEMBI, (ha3a, COCTABIISIOUINE CUCTEMBI,
KOMIIOHEHTHI, BADHAHTHOCTH CUCTEMBI.
2. TepmoanHamMHUYECKOE ypaBHEHHE COCTOSHUS (a3bl - ypaBHeHue [ nboca-/{rorema.
3. VYcnosus paBHOBecus ¢a3. [Ipasmio ¢a3 I'mbbca, ero BHIBO/IL.
4. PenieHue TUIOBBIX 3a4a4.

3anarue Ne 11. da3zoBble PaBHOBECHUHA B OJTHOKOMIIOHCHTHBIX U MHOI'O KOMITIOHEHT-
HBIX CHCTEMAaX.

Bomnpocsl k Teme:
1. ®a3zoBnle PaBHOBCCHUA B OAHOKOMIIOHCHTHBIX CUCTEMAX: MOJIBHBIC DOHTPOIIHUA U 06’b€M;

MOJIbHAsI PHTAJIBITUS paBHOBECHOTO (ha30BOTO Tepexoa; ypaBHeHue Knaysuyca-Knaitnepona.
2. OJHOKOMIIOHCHTHBIC CUCTEMBI. AHAIIN3 TUArPaMMBbI COCTOSIHUS BOJIBI.

3.  MobHBIe SHTAIBIHN BO3TOHKH, TUTABJICHUs, ncnapenus. [Ipasuio TpyToHa, 3aKk0H
Kupxroda.

4. ®da3oBbIC MEPEXOIbI IEPBOTO U BTOPOTO poja. Y paBHeHHEe DpeHdecra.

5. JIByXKOMIOHEHTHBIC CHCTEMBI M MX aHaJIu3 Ha OCHOBE npasuia ¢a3z. [IpaBuio peryara.

6. TpexKOMIIOHEHTHBIE CHCTEMBI. METO/] TEPMUYECKOTO aHaJIH3a.

7. Penienune TUIIOBBIX 3a7ad.

3anstue Ne 12. TepmoauHaMu4YecKHe CBOICTBA HIeaJbHBIX U PeaibHbIX PacTBoO-

POB.
Bonpocsl k Teme:
1. Omnpenenenue nmoHATUA “pacTBOP®’. THUIBI pacTBOPOB, MepepacyeT KOHIICHTPAIIUHA.
2. Tepmonunamuyeckue CBOWCTBA HA€aTbHBIX pacTBOPOB. DYHKIINHN CMEIIECHUSI.
3. 3akon Payns u ero repmoanHamMuveckuii BbIBoA. OTKIOHEHHS OT 3aKoHa Pays.
4. JluarpaMMbl: JaBJIEHHE HACBIIEHHOIO Mapa - COCTaB pacTBOpa, AaBJIEHUE Mapa - COCTaB Ma-

pa, cocTaB pacTBOpA.

5. Peanpubie cuctemsl. Bug quarpamm: naBieHue mapa - COCTaB Iapa, COCTaB pacTBOPA; TEM-
neparypa KUIEeHHUs - COCTaB Mapa, COCTaB PacTBOpA.

6. TepmoauHamuyeckue cBOWCTBA pealbHBIX pacTBOPOB. CTaHIAPTHBIE COCTOSIHUS PACTBOPOB.
7. PenieHue TUNOBBIX 3a/1a4.

3anstue Ne 13. IlapuuajbHble MOJIbHbIE BEJTHYUHBI PACTBOPOB
Bomnpocsl k Teme:
1. TlapumanbHble MOJIbHBIE BEIMYMHBI KOMIIOHEHTOB CHCTEMBl M MX 3aBUCHUMOCTb OT COCTaBa
pacTBopa.
2. Metonpl onpeneneHus napuuaibHbIX MOJIbHBIX BEJIMYHH.
3.  VYpaBuenue ['n06¢ca-/{rorema. Dueprus 'md66ca oOpazoBaHus pacTBopa.
4. PemeHue pacyeTHBIX 3a/1a4.

3ansaTue Ne 14. KosturatuBHble CBOMCTBA PAaCTBOPOB

Bomnpocsl k Teme:
1. KomnuraTuBHBIE CBOWCTBA paCTBOPOB HEAIEKTPOJIUTOB M UX HCIIOJIBb30BAaHUE /IS OIpeene-
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HUS KO9((UIIMEHTOB aKTUBHOCTH.

2. 3axon ['enpu. OTKIIOHEHUS OT 3aKoHa [ 'eHpu.

3. PacTBOpMMOCTB ra3oB U TBEPBIX BEHIECTB B JKUAKOCTSIX.

4. BsanMHas pacTBOPUMOCTB XKUAKOCTeH. OrpaHHMYeHHAss paCTBOPUMOCTh. 3aKOH pacipeserne-
HUS ¥ METOJ] SKCTPAKIINH.

5. VYpasuenue Bant-I'odda, ypaBaenue llpenepa.

6. Pemenue THIOBBIX 3a/1a4.

3ansaTue Ne 15. TepmoanHaMuka XUMHYECKOT0 pABHOBECHSI.
Bomnpocsl k Teme:
XHUMHUYECKOE pABHOBECHE. Y CIIOBUSI PABHOBECUS XUMHYECKON PEAKIIUU.
3aKoH JCHCTBYIOIIUX MaccC.
KoncranTa paBHOBECHS, pa3IMYHBIE BRIPAKEHUS UIsI KOHCTAHTHI PABHOBECHSL.

o

Perennie THIIOBBIX 3a7ad.

3ausatue Ne 16. U30TepmMbl XMMHYECKO# peaKkuMu

Bomnpocsl k Teme:
YpaBHEeHHE U30TEpMbI XUMHUYECKOH peaknuu(m3otepmbl Bant-I'odda), BeIBOA ypaBHEHUSI.
AHanu3 ycioBHl paBHOBECHS U CAMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKIIUH.
CBs13b BEIMUMHBI CTAHAAPTHOTO U3MEHEHUS SHEpruu [ 'm60ca ¢ KOHCTAaHTON PaBHOBECHS.
Pacuer K, K¢, Kn 1 cBsI3b MeX 1y HUMH.
Pemrenye THOOBEIX 3a1a4.

RSN

3ansiTue Ne 17. YpaBHeHusi ©300apbl M H30X0Pbl XUMHYECKOH peakunuu

Bonpocsl k Teme:
1. W3oGapsl u uzoxopsl Baut-I'odda. 3aBUcHMOCTh KOHCTaHTBI PAaBHOBECHS OT TEMIIEPATYPHI
(ypaBHenue nzobapsr Bant-I'odda).
2. Pacuér KOHCTaHTHI paBHOBECHS IO TAOJWYHBIM 3HAUYCHUSM CTAHAAPTHBIX TEPMOIUHAMUYE-
CKUX BEJIMYHH.
3. IlpuHuumsl pacuera cocTaBa paBHOBECHOM CMECH 10 TEPMOJINHAMUYECKUM JTaHHBIM.
4. PenieHue TUMIOBBIX 3a7a4.

3anstue Ne 18. I'ereporennnie paBHoBecHsi. AJcopOuust
Bomnpocs! k Teme:
1. TIpumeHeHue 3aK0HA AEHCTBYIOIUX MACC K T€TEPOreHHBIM PABHOBECHSM.
2. IlpuHnumnsl pacueTa cOCTaBa PaBHOBECHOW CMECH IMPHU MPOTEKAHHH PEAKIMH B PEAbHBIX
CUCTEMAX.
3. Cnoxwusie paBHOBecus. FIOHHBIE paBHOBECHSL.
Ancop6uust. U3oTepmsl ancopOIum.
5. PenieHue TUNOBBIX 3a/1a4.

&

Pazgen 3. PacTBOPBI 3JIEKTPOJIMTOB. DJIEKTPOXHMHYECKHE MPOLeCcChI
Tema 1. Teopernueckue 0CHOBBI PACTBOPOB 3J1eKTPOJINTOB
3ansaTue Ne 19. PacTBopbI 3/1eKTPOJINTOB
Bomnpocsl k Teme:
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1. CaoiicTBa pacTBOPOB AIEKTPOIUTOB.

2. Teopus >IEKTPOJUTHYECKON aucconuanuu AppeHuyca. OCHOBHBIE IMOJIOKEHHS, 3HAUCHHE
Teopuu U HelocTaTku. COBpEeMEHHbIE MIPEJICTABIEHUS O PACTBOPAX JIEKTPOIUTOB.

3. 3axoH pa3BeneHus OcTBanb/a.

4. BnusnHue 3aganHoro pH Ha crenenp aucconuanyy 3JIeKTPOJINTA.

5. Pemienue TUIIOBBIX 3a/1a4.

3ansaTue Ne 20. KonsiMraruBHbIe CBOICTBA PAaCTBOPOB 3JIEKTPOJIUTOB
Bomnpocsl k Teme:
1. WM3otonuueckuii koapdunneHt. Pacuer H30TOHNUECKOTO KOAIPPHUITEHTA.
2. 3axonsl Payms, ['m66ca-/{rorema, Bant-I'opda mpuMeHNTETHHO K pacTBOpPaM CHIIBHBIX
AJIEKTPOJIUTOB
3. Pemenne THIIOBBIX 3a/1a4.

3ansiTue Ne 21. AKTUBHOCTH PACTBOPOB 3JIEKTPOJIMTOB
Bomnpocsl k Teme:
1. Teopus [ebas-Xrokkemns. OCHOBHBIE TIOJOKEHHUS, IPUHATHIE JOMYIICHHUS.
2. TlonsiTust cpenHsisi HOHHAsE aKTUBHOCTb, CPETHUIA HOHHBIN KOY()(UIIMEHT aKTUBHOCTH U
CpeIHss HOHHAS MOJISTTBHOCTb.
3. Brlpakenne s o0meil akTHBHOCTH JJICKTPOJIUTA Yepe3 CPeIHHN HMOHHBIN Kod(duimeHt
AKTUBHOCTH M MOJISUIBHOCTB PacTBOpA.
4. BpI00p cTaHAApTHOTO COCTOSIHUSA IS PACTBOPOB JIEKTPOJIUTOB.
5. Pemienue TUIIOBBIX 3a7ad.

3ansaTue Ne 22. KoappuumeHT aAKTUBHOCTH 3JIEKTPOJIUTOB

Bonpocsl k Teme:
1. Tlonsitue o MeTonax onpeaeneHus: K03QOUIMECHTOB aKTHBHOCTH DJICKTPOJIUTOB.
VYpaBuenue Jlebas - X1oKkemns uisi pacu€ra CpeHero HOHHOTO Ko3(pduiimeHTa ak THBHOCTH.
3. Pacuer ko3¢ duiinenTa akTHBHOCTH OT/ACIBHOTO MOHA U CPEIHEr0 MOHHOTO KO3 dHUIIHEeHTa

N

AKTHUBHOCTH C UCIIOJIBb30BAHHUEM IIEPBOTO HpI/I6J'II/I)KeHI/I5[ TEOpHUU I[e6aH'XIOKKeJ'IH.
4, PenieHue THIOBBIX 3aJay.

Tema 2. DJ1eKTPONPOBOAHOCTH PACTBOPOB 3JIEKTPOJINTOB

3ansiTue Ne 23. YaenbHasi 1 JKBUBAJEHTHAs 3JIEKTPONPOBOIHOCTH

Bomnpocs! k Teme:
1. DneKkTponpoBOJAHOCTH PACTBOPOB IEKTPOIUTOB.
2. YpaenbHas 3NeKTPONpoBOaHOCTb. [loHsATHE, pa3MepHOCTh, METOIbI AKCIIEPUMEHTATIBLHOTO
ONpe/IeTICHUs, BIUSHUE TEMIIEPATYPHI.
3. 3aBUCHUMOCTH YIEIbHOW AIEKTPONPOBOJHOCTH OT KOHIEHTpPALMU A CHIBHBIX M CIaObIX
3JEKTPOJIUTOB.
4. DKBUBaJCHTHAS AJIEKTPOMPOBOIHOCTD. [loHSITHE, pa3MEPHOCTD.
5. CBs3b C yIeNIbHOM AMEKTPONPOBOJIHOCTHIO, SKCIIEPUMEHTAIILHOE OMpeelieHne, 3aBUCH-
MOCTb OT KOHIIEHTpAllMK pacTBopa: ypaBHeHust Appenuyca, Konbpayiia, On3arepa.
6. Ilonsatus 06 aGCOMIOTHOM CKOPOCTHU ABMKEHHUS NOHOB, TIOJIBMKHOCTH UOHOB, YHCIIE TIEPEHO-
ca MIOHOB. AHOMaJIbHasl MOJBUKHOCTh HOHOB I'MAPOKCOHUS U ruApokcuia. 3akoH Konbpayma.
7. PenieHue TUTIOBBIX 3a/1a4.
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3ansaTue Ne 24. Konaykromerpus
Bomnpocsl k Teme:
1. Konnykromerpus. [IpumeHeHre KOHIYKTOMETPUU JUIsl ONIPEAEICHUS CTEIIEHN U KOHCTAHThI
JMCCOLMAIIMY CJIA00Tr0 IEKTPOJINTA.
2. B deM orTauuue NpsSMOil U KOCBEHHOW KOHAYKTOMETPUU?
3. Konaykromerpudeckoe TUTpOBaHUE, TPUMEHEHHUE METOAA ISl OTNIPEICIICHIUS] KOHIIEHTPAIUN
BELIECTBA.
4. PenieHue TUIOBBIX 3a4a4.

Tema 3. DjiekTpoaHbIe NpoLecchl. DJIEKTPOABHKYIIME CHIIbI
3ansaTue Ne 25. JiekTpoXuMHUYecKue Lenu

Bomnpocsl k Teme:
1. TanpBanuveckue 3meMeHThl. COCTaBIEHNE CXeMa U 3aMKCh MPOCTEHIIIETO JIEMEHTA.

2. Ckayok TOTeHIMaNa Ha TPaHuIe MeTaul-pacTBop. KoHTakTHBI 1 1u(y3HOHHBIA TOTEH-
LAAJTBI.

3.  Dnekrpoaswxkymue cuibl, pacdetr DJ]C. KoMneHcanmoHHBIA METOJT KX ONPEICICHHUS.

4. VpaBuenue Hepucra - ypaBHeHue 3aBucumoctu DJIC ranbBaHMYECKOTO AJIEMEHTA OT aK-
THUBHOCTEW MOHOB B PAaCTBOPE.

5. DOnexrpoxumuyeckue 1enu. Knaccuukaus smeKTpOXUMUYECKHX 1erneid. XuMU4ecKue,
KOHIICHTPAIIMOHHBIE, OKHCIIUTEIBHO-BOCCTAHOBHTEIbHBIC e (IPUMEPHI ).

6. Pemienue TUIIOBBIX 3a7ad.

3anstue Ne 26. Pemenue 3a1a4 no reme «JIeKTPOXUMHS

Bonpocsl k Teme:
1. Dnexrpoansiii moTeHIMan. CTaHAAPTHBIN 3JIEKTPOAHBINA MOTEHITHAAT.

2. Krnaccudukamus 31eKTpOI0B: JIEKTPOAbl IEPBOTO U BTOPOTO POJIa, Ta30BbIE, OKUCITUTEIb-
HO-BOCCTaHOBUTEJIbHBIC, MEMOPaHHBIN 3JIEKTPO, CTEKIISTHHBIN JIEKTPO/I.

3. Pacuer KOHCTaHTBI paBHOBECHS PEAKIIUH 10 3HAYCHUSM CTaHIAAPTHBIX DJIEKTPOIHBIX MMOTEH-
LIMAJIOB.

4. Pacuer npousBeACHUS PaCTBOPUMOCTH U PACTBOPUMOCTH IO JAHHBIM CTaHJAPTHBIX JJICK-
TPOJIHBIX TIOTEHIIUAJIOB.

5. Pellenne TUMOBEIX 3a1a4.

3ansaTue Ne 27. Pacuer D/IC ¢ ucnoib30BaHueM NMePBOro NMpuOIHIKEHHS TeOPUH
Jleb0an-X1o0KkKeJs.
Bomnpocs! k Teme:

1. HopwmanbHblil BOJOpOIHBIH AnekTpoa. Onpeenenre 3Haka dIeKTPOIHOTO MOTEHIHAaA.
2. Dmnextpoabl cpaBHeHus. Kiaccudukaius 3JeKTpoA0B: dIEKTPOIbI IIEPBOTO U BTOPOTO POJa,
ra3oBbI€, OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE, MEMOPAHHBIN ANEKTPO, CTEKIISTHHBIN SJIEKTPO/I.
3. Pacuer moTeHIMana BOAOPOTHOTO AIIEKTPOJA C MOMOIIBI0 MEPBOTO MPUOIMKEHUS TEOPHH
Jlebas- XroKKels.
4. Pacuer D/IC snemeHTa ¢ mOMOIIBIO TEPBOTO MPUOIMKeHus Teopun Jledas- Xtokkens.
5. PemieHue TUNIOBBIX 3a/1a4.

3ansTne Ne 28. I'aabBaHuveckuii 3j1emMeHT. TepMoaMHAMHKA TajJibBaAaHHYECKOI0
3JIEMEHTA.
Bomnpocsl k Teme:
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1. TIlorenumomerpus. OCHOBBI METO/1a NOTEHIMOMETPUUECKOTO TUTPOBAHUS.

2. 3aBucumocth DJIC OT TemrepaTypsl.

3. Pacuer uzmenenus sHeprun ['m606ca, SHTAIBINYU, SHTPOIIMN XUMUYECKON pEaKIUH, MPOTe-
KAIoIEH B TAJIbBAHUYECKOM IEMEHTE IPU ONPEIEICHHON TEMIIEPATYpE

4. PenieHue TUIIOBBIX 3a4a4.

Pazgen 4. XumMnueckass KHHETHKA M KaTaJIn3
Tema 1. OcHOBBI XMMHYECKOH KHHETUKH
3ansaTue Ne 29. OcHOBHbIE NOHATHA M MOCTYJIAThl XHMHYECKOH KHHETHKH
Bomnpocsl k Teme:

CKOpOCTh XMMHUECKOH peakliiy U METObI €€ SKCIIEPUMEHTAIILHOTO OIIPEICIICHNUS.
OcCHOBHOM NOCTYJIaT XUMUYECKON KUHETHKHU.
KoHcTaHTa CKOPOCTH peakiuu 1 €€ pa3MEPHOCTh, MOJIEKYJISIPHOCTD U IMOPSAJOK PEAKIUH.
Pacuer ckopocTH peakuum, CKOpOCTH pacX0I0BAHUSL, KOHCTAHTBI CKOPOCTH PEAKIINH.
Onrcanne MEXaHU3MOB PEAKIUI U COCTABIICHNE YPABHEHUH 3JIEMEHTAPHBIX CTAIUI

ok wnpE

Pemmenye THIOBEIX 3a/1a4.

3ausatue Ne 30. Kunernka peakuuii nejioro nopsiaka
Bomnpocsl k Teme:
1. Pacuer nepuoja nonypacmnasa BEIIECTB.
Pacuer crenenu npoTekaHus peaKiiuii.
3. Pacuer KOHCTaHTBI CKOPOCTH peakUUM U BPEMEHH, NPH KOTOPOM CKOPOCTb PEAKLUHU J0-

N

CTHUTHET MaKCUMyMa.
4, Pemenue TUIIOBBIX 3aa4.

3ansitue Ne 31. MeToabl onpeaejieHus MOPSIAKA peakIuu
Bonpocsl k Teme:
1. Meroas! ornpeneneHust MOPsiiKa U KOHCTAHTBI CKOPOCTU PEAKIIHH.
Kunernueckue ypaBHeHHsI peaklUii HYJIEBOTO, IIEPBOTO U BTOPOTO HOPSIKOB.

N

3. Pemenue TUNOBBIX 33a/1a4 MO YCTAHOBJICHHIO TIOPSIKA PEAKIIUU U KOHCTAHTBI CKOPOCTHU pe-
aKIHUU.

3anstue Ne 32. Biansinue TemnepaTrypbl Ha CKOPOCTh XUMHYECKOH peaKkuun
Bomnpocs! k Teme:
1. 3aBuUCHMMOCTH KOHCTaHTBI CKOPOCTH OT TeMIleparypbl. PacueT TeMmeparypbl peakuuu.
2. DOmueprus akrupanuu. [Ipasuno Baut-I'opda u ypaBHenune Appenuyca. Pacuet sHeprum ak-
TUBAIIUU, TEMIIEPATYPHOTO KO3 (HUIIMEHTa CKOPOCTH PEAKIUH.
3. Pacuer KOHCTaHTBI CKOPOCTH PEAKIMU U BPEMEHH, HEOOXOAMMOTO JUIsl 3aBEpIICHUS peak-
LIUH.
4. PermieHue TUMIOBBIX 3a7a4.

3ansaTue Ne 33. KuHeTHKa CJI0KHBIX peaKIui
Bomnpocsl k Teme:
1. Pacuer KOHCTaHTHI paBHOBECHs 0OpaTUMOM peaklnu, KOHCTAaHT CKOPOCTH MPsSMON U 0Opat-
HOM peakuuii ¥ SHEpruy aKTHUBALUK TPSIMON U OOpaTHOMN peaKIiH.
2. Pacder KOHCTAaHT CKOPOCTHU MapaJlIeIbHBIX PEaKIUid IEPBOTO MOPSIKA.
3. Pacuer nepuoja nosynpeBpalieHus BEIIECTB B MApaJICIbHBIX PEaKIUsIX IepBOro MopsaKa.
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4. Omnpenenenne pa3HOCTU YHEPTUM aKTUBALMM JBYX MapajlIeIbHbIX pEaKLUN.

5. IlocnenoBaTenbHbIE PEAKIMH: PACYET OTHOLIEHUS KOHCTAHT CKOPOCTEH, ONpEAEICHUE 3aBU-
CUMOCTH KOHIEHTPALMU BEUIECTB OT BPEMEHHU B CUCTEME IIOCIE0BATEIbHBIX PEAKLIUN.

6. [loHSTHSA O CIOKHBIX, HEMHBIX U (POTOXUMHUYECKUX PEAKIIUSX.

7. PerieHue TUIIOBBIX 3a/1a4.

3austue Ne 34, IlpudinxeHHbIe METOAbI XMMUYECKON KUHETHKH
Bomnpocsl k Teme:
1. Metoa KBa3UCTAIIMOHAPHBIX KOHIIEHTPAIIUH.
KBasucrarnmonapnoe nmpubauxeHue.

N

3. Penienue TAMOBBIX 3a7a4.

3ansaTue Ne 35. Teopun XuMHYeCKOl KMHETHKH
Bomnpocsl k Teme:
Teopus akTUBHBIX coynapeHuil. Teopus akTHBUPOBAHHOTO KOMIUIEKCA.
Boruncnenue MCTUHHOM SHEPruu akTUBALUU U JIOJM aKTUBHBIX MOJIEKYJI.
CBs3b MEK1y HCTUHHOM M ONIBITHOW SHEPTUSIMU aKTHBALIMH.
TemneparypHasi 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH PEaKLUU.
Pacuer sHTponuu, sHTaNBNNK U 3HEprun ['nOOca akTUBAIIMK peakuu.

ok wnE

Pemmenye THOBEIX 3a/1a4.

3ansTue Ne 36. Karanu3
Bonpocsl k Teme:
1. OcHoBHbIE OHATHS KaTaian3a. [ OMOT€HHBIN U TE€TEPOTCHHBIA KaTaJIn3.
[IpencraBnenue o MexaHU3Me JIEUCTBUS KaTaau3aTOPOB.

N

3. ®epmeHTaTUBHBIN KaTanu3. OnpesesieHne 3HaYeHUs] KOHCTaHThl MuXasica 1 MaKCUMaJlb-
HOM CKOPOCTH.
4. PenieHue TUNOBBIX 33124

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMBbI
Pa3nen 1. Xumuueckasi TepMOIUHAMHUKA

Tema 1. OCHOBbI XHMHMYECKOH TEPMOJAMHAMMKHU
3ansitue Ne 1. OcHOBHbIE IOHATHUS TEPMOTUHAMUKH
[IpoBoautcs B popme posieBoii urpnl. CTyIeHTHI 3apaHee TOTOBAT pedychl, BUKTOPUHBI,
KpOCCBOpABI, Mpe3eHTanuu. PacmmdpoBky peOycoB, BHKTOPHH, KPOCCBOPAOB Mpeiiiaraercs
MIPOBECTU MEXAY OT/IE€IbHBIMU BOIIPOCAMH.
Bomnpocs! k Teme:
TepMmoanHaMuueckas CUCTEMa U TEPMOJAUHAMUYECKUE TapaMeTphl U (DYHKITHH.
CocrosiHue TEPMOJIMHAMUYECKUX CUCTEM, TEPMOIMHAMHUUYECKHI MpoLecc.
VYpaBHEHHE COCTOSTHUS TEPMOJIMHAMUYECKOU CHCTEMBI.
Pemrenne THIIOBBIX 3a7a4.

© N O

3ansaTue Ne 2. [lepBblii 3aK0H TePMOANHAMHKH

IIpoBoauTcs B hopme poJieBoii Urpbl. CTyAEHTHI 3apaHee TOTOBST pedychl, BUKTOPHHBI,
KpPOCCBOP/IbI, MTpe3eHTaluu. PacimdpoBKy pedycoB, BUKTOPUH, KPOCCBOPAOB IpeyiaraeTcs
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IMPOBECTU MCKAY OTACIIbHBIMH BOIIPOCAMMU.
Bomnpocsl k Teme:
10. OcHoBHBIE (OPMYIUPOBKH M aHAIUTHYECKOE BBIPAKEHUE TEPBOTO 3aKOHA TEPMOIMHAMU-

KH.

11. BHyTpeHHsIsI 3HEPTUs CUCTEMBI, €€ OIIPEICIIEHNE U CBONCTBA.

12. Pacder n3MeHeHHs] BHYTPEHHEH HEPruyu NPy U3MEHEHHH TeMIIEpaTypsl U 00bema, mpH ¢a-
30BbIX [1EPEXO/IAX.

13. BHyTpeHHsIs SHEPTHS UACATBHBIX U PEaIbHBIX CUCTEM.

14. DHranenus, onpeneaeHne, CBOMNCTBA.

15. PacueTr m3MeHeHuUs SHTANBINUU NMpHU (HAa30BbIX MEpPEX0/ax, IpU U3MEHEHUH TEMIIepaTypbl U
NaBJIeHUs (MeallbHbIE U PEAJIbHBIE CUCTEMBI).

16. Pabota pacmupeHnus py pa3InIHbIX Mporeccax. MakcumarnbpHas paboTa.

17. T'paduueckoe nzoOpakeHue paboThl IPU Pa3IUUHBIX ITpoLeccax.

18. Pemienue TUIIOBBIX 3a7a4.

3ansTue Ne 3. Tem10eMKOCTh BeleCTB

dopma npoBeAeHUA: KOJIEKTHBHBIH pa30op pelieHusl CUTYallMOHHBIX 32/1a4 Ha OcC-
HOBe aHAJIM3a NOJ00HBIX 3a/1a4.
Bomnpocsl k Teme:
5. TemnoéMKOCTh U €€ 3aBUCUMOCTh OT TEMIIEPaTypPHI.

6. TermoeMKOCTh HICATHHBIX T'a30B.

7. 3aBUCHMMOCTH TEIUIOTHI MpoIlecca OT TeMrepaTypsl, Gopmyna Kupxroda. Paznmuunsie mpu-
OJIVDKEHHUSI TIPU pacyeTe.

8. Pemienue TUIIOBBIX 3a7a4.

3anstue Ne 4. AaquadaTudeckuii npoiecc
dopma MpoBECHUS: AHAJIN3 Pe3YJIbTATOB IeMOHCTPAIIMOHHOT0 IKCIIEPUMEHTA.
Bonpocsl k Teme:
4, AnuabaTHYeCKUN MPOIECC — OCHOBHBIC MOHSATHS.

YpaBHeHHe aauadaThl.
6. Pemenune THUIIOBBIX 3a1a4.

o

3ansatue Ne 5. Tepmoxumust
dopma npoBeAeHU: KOJIEKTHBHBIH pPa30op pelieHUsl CUTYallHOHHBIX 32/1a4 Ha OC-
HOBE aHAJIM3a NMOJA00HBIX 3a/1a4.
Bomnpocs! k Teme:
11. Temnota mporiecca.

12. 3axon 'ecca u crneacTBUS U3 HETO: pacyeT TEIIOBOro 3(dexkra XuMUUECKO peakuu myTem
KOMOMHHUPOBAHMs YPaBHEHUN peaklMid, MO0 SHTAIBIUAM 00pa30BaHUs U CrOPAaHMs BEILECTB, IO
SHEPTUsM CBSI3H.

13. 3axon I'ecca Kak cieacTBHE NEPBOro 3aKOHA TEPMOJAMHAMUKY U YCIOBHUS €0 BBITIOJIHEHUS.
14. Vpauenune Kupxrogda; npasuio [rononra - [Itu; npasuno Heiimana - Konma.

15. CranpaptHoe cocTosiHMe BemecTBa. CTaHAapTHBIE SHTAIBIINN 00pa30BaHMUSL.

16. Cgas3b TemnoBbIX 3()(heKTOB MPHU MOCTOSTHHOM 00bEME U MOCTOSHHOM JIaBJICHHUU.

17. UnterpanbHas u nuddepeHanbHas TeIoThl paCTBOPEHUSI.

18. DHranbnus 06pazoBaHMs HOHOB. DHTANBIINSA 00pa30BaHUs PACTBOPA.
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19. Kanopumerpuueckuii MeTOJ OTNpeesIeHUs TeIUIOTHI MpoLecca.
20. Pemienue THIIOBBIX 3a/1a4.

3austue Ne 6. Bropoii 3aKoH TepMOAMHAMUKH
dopma poBeICHUS: aHAJIU3 Pe3yJIbTATOB 1eMOHCTPAIIMOHHOI0 IKCIIEPUMEHTA.
Bomnpocsl k Teme:

5. ®opMyNMHPOBKH U aHATTUTHYECKHE BBIPAKECHUSI BTOPOTO 3aKOHA TEPMOAMHAMHUKH.

o

CraTucTuecKkuil XxapakTep BTOPOro 3aKOHA TEPMOJANHAMUKH.

7. CrannaptHas sHTponusa. CTaTUCTUYECKOE U TEPMOJIMHAMUYECKOE ONPEEIIEHUE SHTPOIHH,
e€ croiictBa. ®opmyna bonbimana, ypasuenue ['ud0ca.

8. Pemenue THIIOBBIX 3a/1a4.

3austue Ne 7. Pacuér sHTponuM npu pa3jindHbIX nmpoieccax
Bomnpocsl k Teme:

6. DOHTponus Kak TEPMOJAWHAMHYECKUI KPUTEPHI PaBHOBECHS M CaMOIIPOMU3BOJIBHOCTH TIPO-
LIECCOB B U30JINPOBAHHOM CHCTEME.

7. CootHomenue MakcBesuia. PacueTsl SHTpONUH NpU: HArpeBaHUM WM OXJIaXKJIEHUU MPH MO-
CTOSIHHOM JIaBJICHUH; W30TEPMUYECKOM PACIIMPEHUU WIH CKaTUHU; (Pa3oBBIX IEPEeXo0/ax;
CMEUIEHUH UEATBHBIX Ta30B IPH IMOCTOSHHBIX TEMIIEpAType U JaBICHUU.

8. Teopema Hepucra. [loctymar [Tnanka.

9. Pacuer aOGCOMOTHBIX SHTPOTIHIA.

10. Pemrenne THOOBBIX 3a1ay.

3ansaTue Ne 8. TepmoguHaMuvecKkue MOTEHIIHAIBI
Bonpocsl k Teme:
6. IlonsTue o TepMOAMHAMHYECKUX IMOTEHIIHAIAX.
OcHOBHBIE YpaBHEHHSI TEPMOJIMHAMUKH, O0BbEIMHSAIONIME TIEPBOE U BTOPOE Havaia.

~

8. [IloHsTHE O XMMHYECKOM ITOTEHIIMAJIE, «IOJHBIA MOTEHIINA». XUMHYECKAH IMOTEHIHAI B
WICATbHBIX U PEATbHBIX CHCTEMaX.

9. [TloHsaTHe 00 aKTUBHOCTH M JieTy4ecTH. [[pHHIIMITBI pacdyeTa STUX BEJIUYHH. Y paBHCHUS
I'u66ca-/lrorema.

10. Pemrenue THOOBBIX 3a/1ay.

3ansatue Ne 9. Tepmogunamuueckue GQyHKIMA

Bomnpocs! k Teme:
1. Tepmoaunamuueckue QyHKUuU: sHeprus [enpmroinbua u sHeprus ['u66ca. Onpenenenue,

CBOMCTBA, CBSI3b C PAOOTOM.
2. Duepruu I'n66ca u I'enbMrosplia Kak XxapakrepucTuieckue GyHKINN CHCTEMBI.
3. Pacuer usmenenus sHepruu ['m66ca u I'enbMronbiia npu NpOTEKaHUM XUMHUYECKUX peak-
Ui, Ipd W3MEHEHUH TeMIlepaTyphl, NP U3MEHEHUH AaBleHHs (Wiu o0béMa), B Impolieccax
CMEILIEHHsI U PACTBOPEHHUS BEIIECTB, MPH (Pa30BbIX Mepexoiax.
4. VYpasuenue ['u66ca - I'enemronbua. [IpuBenennas sneprus ['m66ca.
5. CootHomenuss MakcBenja W UX HCIOJB30BaHHE NpPU pacdyeTax M3MEHEHUs BHYTpEHHEU
SHEPTUH, SHTAIBIIUH, SHTPOIIUHU B PEaJIbHBIX CUCTEMAX.
6. Pemenue THIOBBIX 3a/1a4.

Pazgen 2. IlpuioskeHusi XMMHYECKOH TePMOANHAMUKH
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Tema 1. TepmoanHaMBKa PABHOBECHOTO COCTOSIHUSA
3ansaTue Ne 10. Tepmoaunamuka ¢ga3oBoro paBHoBecust
Bomnpocsl k Teme:
1. OcHoBHBIC IOHATHS: TOMOTEHHAS U TETEPOTeHHAs CHCTEMBI, (ha3a, COCTABISIONINE CHCTEMBI,
KOMITIOHEHTbI, BApPUAHTHOCTb CUCTEMBI.

2. TepmoanHamMHUYECKOE ypaBHEHHE COCTOSHUS (a3bl - ypaBHeHue ['nboca-/lrorema.

w

Ycnosust paBHoBecust (as. [IpaBuio a3 ['m66ca, ero BeIBO/I.
4. Pemnienue TUMOBBIX 3a7a4.

3anarue Ne 11. da3oBble paBHOBECUA B OTHOKOMIIOHCHTHBIX U MHOI'0 KOMIIOHEHT -
HBIX CHCTEMaX.

Bomnpocsl k Teme:
1. dasoBrie PaBHOBECHUSA B OJHOKOMIIOHCHTHBIX CHCTECMaxX: MOJIBHBIC OSHTPOIIHNA U O6’I)CM;

MOJIbHAsI JHTAJbBIUSA paBHOBECHOro (ha3oBoro mepexonaa; ypaBHenue Kraysumyca-
Kunaitnepona.

2. O)IHOKOMHOHGHTHI)IC CHUCTEMBI. AHAIIN3 auarpaMMbl COCTOSHUA BOBI.

3. MonbHbBIC DHTAIBIIMKA BO3TOHKH, IUIABJICHWs, ucmapeHus. I[Ipasmimo TpyroHa, 3akoH

Kupxroda.

4. ®a3oBbI€ MEPEXOIbI IEPBOTO U BTOPOTO poja. Y paBHeHHEe DpeHdecra.

5. JIByXKOMIOHEHTHBIE CUCTEMBI U X aHaJlu3 Ha OCHOBe npasuia (a3z. [IpaBuio peruara.

6. TpexKOMIOHEHTHBIC CUCTEMBI. METO ] TEepPMUUECKOTO aHAJTN3a.

7. Pemienune TUIIOBBIX 3a7ad.

3anstue Ne 12. TepmoamHaMu4yecKHe CBOICTBA HeAJbHBIX M PeajbHBIX PACTBO-

POB.
1. Omnpenenenue moHATUSA “pacTBOP‘. THUIIBI pacCTBOPOB, MepepacyeT KOHIICHTPAIIUHA.

2. Tepmonunamuyeckue CBOWCTBA HA€aIbHBIX pacTBOPOB. DYHKIIMHU CMEIIECHUSI.
3. 3akon Payns u ero repmoanHamMuveckuii BbIBoA. OTKIOHEHHS OT 3aKoHa Pays.
4. JluarpaMMbl: JaBJICHHWE HACBIIEHHOTO Mapa - COCTaB pacTBOpa, AaBlIEHUE Mapa - COCTaB Ma-
pa, cocTaB pacTBOpA.
5. Peanpubie cuctemsl. Bua quarpamm: naBieHue mapa - COCTaB Iapa, COCTaB pacTBOPA; TEM-
neparypa KUIeHHUs - COCTaB Mapa, COCTaB PacTBOPA.
6. Tepmonunamuyeckue cBOWCTBA peanabHBIX pacTBOPOB. CTaHIAPTHHIE COCTOSHUS PACTBOPOB.
7. PenieHue TUNOBBIX 3a/1a4.

3ansatue Ne 13. IlapuuajbHble MOJIbHbIE BEJTHYUHBI PACTBOPOB
Bomnpocsl k Teme:

1. TlaprmanbHble MOJIbHBIE BETHUYWHBI KOMIIOHEHTOB CHCTEMBI U MX 3aBUCHMOCThH OT COCTa-
Ba pacTBOpA.

N

MeTo b1 onpeeNieHus MapiuaibHbIX MOJIBHBIX BETUYHH.
VYpasuenne [ n66ca-/lrorema. Dueprust [ m60ca oOpazoBaHus pacTBoOpa.

w

4. Pemenne PACUCTHBIX 3a1a4.

3ansaTue Ne 14. KosturaruBHble CBOMCTBA PACTBOPOB
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2.
3.
4.

Bomnpocsl k Teme:
KomuratusHble CBOMCTBA PACTBOPOB HEINIEKTPOJIUTOB U UX MCIIOIB30BAHUE JJIS OIPECIIe-

HUS KO3((UIIMEHTOB aKTUBHOCTH.
3akoH ['enpu. OTKI0HEHUS OT 3aKoHa [ eHpu.
PacTBOpHMOCTB ra30B 1 TBEP/ABIX BEIIECTB B KUAKOCTSIX.
B3aunmHas pactBopuMocCTh xuIKOCTeH. OrpaHnYeHHass paCTBOPUMOCTh. 3aKOH pacmpeaese-

HHA U MCTOJ SKCTPAKIUH.

5.
6.

o E

ok bR

2.

VYpasuenue Bant-I'odda, ypaBuenue Llpenepa.
Pemenne TMnoBeIX 3a7a4.

3ansaTue Ne 15. TepmoanHaMuka XUMH4YECKOT0 pABHOBeECHSI.
Bomnpocsl k Teme:
XHWMHYECKOE paBHOBECHE. Y CIIOBUS PABHOBECUS XUMHUYECKON pPEaKIUU.
3aKoH JCHCTBYIOIIUX Macc.
KoncranTa paBHOBECHS, pa3IMUHbIE BBIPAXKEHUS JJI1 KOHCTAHTHI PABHOBECHSI.
Pemmenye THIOBEIX 3a/1a4.

3ansaTue Ne 16. U3oTepMbl XUMHYECKON peakuuu

Bonpocsl k Teme:
YpaBHEeHHE U30TEPMbI XUMHUECKOH peaknuu(m3otepmbl Bant-I'odda), BeIBOA ypaBHEHHSI.
AHanu3 ycioBHI paBHOBECHSI U CAMOTIPOU3BOJILHOTO MPOTEKAHUS PEAKIIUH.
CBs13b BEIMUMHBI CTAHAAPTHOTO U3MEHEHUS SHEpruu ['m60ca ¢ KOHCTAaHTON PaBHOBECHS.
Pacuer K, K¢, Kn 1 cBsI3p MeX 1y HUMH.
Pemenue TumoBsIx 3aaay.

3anstue Ne 17. YpaBHeHHsI H300apbl M H30X0Pbl XUMHYECKOH peakuuu
dopma NpoBeACHUS: AHAJU3 Pe3Y/JIbTATOB IeMOHCTPALMOHHOI0 IKCIIEPUMEHTA.
Bonpocsl k Teme:

N3006aper u uzoxopsl Bant-I'odda. 3aBUCMMOCTS KOHCTAHTBI PABHOBECHSI OT TEMIIEPATyphl
(ypaBHenwue nzobapsl Bant-I'odda).

Pacuér koHCTaHTBI paBHOBECHS MO TaOJMYHBIM 3HAUEHUSM CTaHAAPTHBIX TEPMOIHMHAMMYE-

CKHX BCJIMYHH.

3.
4.

1.
2.

HpI/IHI_[I/IHLI pacdcTta CoCTraBa paBHOBGCHOﬁ CMCCH I10 TCPMOJNMHAMUYICCKUM JTaHHBIM.
Penienne TUIIOBBIX 3a7a4.

3anstue Ne 18. I'ereporennnie paBHoBecHsi. AJcopOuust
Bomnpocsl k Teme:
.

Penienne TUIIOBBIX 3a7a4.

Pazgen 3. PacTBOPBI 3JIEKTPOJIMTOB. DJIEKTPOXHMHYECKHE MPOLeCcChI
Tema 1. TeopeTrnueckne 0CHOBBI PACTBOPOB 3J1eKTPOJINTOB
3ansaTue Ne 19. PacTBopbI 3/1eKTPOJINTOB
IIpoBoaUTCS B TpaJUIIMOHHOM (opme.
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Bomnpocsl k Teme:
1. CaoiicTBa pacTBOPOB AIIEKTPOIUTOB.

2. Teopus >IEKTPOJUTHYECKON aucconuanuu AppeHuyca. OCHOBHBIC IMOJIOKEHHS, 3HAUCHHE
Teopuu U HelocTaTku. COBpEMEHHbIE MIPEJICTABIEHUS O PACTBOPAX AJIEKTPOIUTOB.

3. 3axoH pa3BeneHus OcTBanb/a.

4. BnusHue 3ananHoro pH Ha crenenp qucconuanyy JIeKTPOJINTa.

5. Pemienue TUIIOBBIX 3a/1a4.

3ansaTue Ne 20. KossimraTtuBHble CBOCTBA PACTBOPOB JIEKTPOJINTOB
Bomnpocsl k Teme:
1. WM3otonuueckuii koapdunneHt. Pacuer u30ToOHNUECKOTO KOAIPPHUITHEHTA.
2. 3axonsl Payms, ['m66ca-/{rorema, Bant-I'opda mpuMeHNTETHHO K pacTBOpPaM CHIIBHBIX
AJIEKTPOJIUTOB
3. Pemenne THIIOBBIX 3a/1a4.

3ansiTue Ne 21. AKTUBHOCTH PACTBOPOB JJIEKTPOJIMTOB
Bomnpocsl k Teme:
1. Teopus [ebas-Xrokkemns. OCHOBHBIE TIOJOKECHHUS, IPUHATHIE JOMTYIICHHUS.
2. TloHATHSA cpelHSsS HOHHAS aKTHBHOCTH, CPSTHUN MOHHBIN KOAI(PPHUITUCHT aKTUBHOCTH H
CpeIHsIsI HOHHAS! MOJISTTHHOCTD.
3. Brpaxkenue s 00IIe aKTUBHOCTH JJICKTPOJIUTA Yepe3 CPEeIHUN HMOHHBIH KOIPPHUIIUCHT
AKTUBHOCTH M MOJISUIBHOCTB PacTBOpA.
4. BpI00p cTaHAApTHOTO COCTOSIHUSA I PACTBOPOB JIEKTPOIUTOB.
5. Pemienue TUIIOBBIX 3a7ad.

3ansaTue Ne 22. KosdppuumeHT aKTUBHOCTH 3JIEKTPOJIUTOB
Bonpocsl k Teme:
1. Tlousartue o MeToax omnpeseneHuss KOAPPUINEHTOB aKTUBHOCTH 3JEKTPOIHUTOB.

N

VYpaBuenue Jlebast - X1oKkems uisi pacu€ra CpeHero HOHHOTO K03 duimeHTa ak THBHOCTH.

3. Pacuer ko3¢ duiinenTa akTHBHOCTH OTACIBHOTO MOHA U CPEIHEr0 MOHHOTO KO3 dHUIIHEeHTA
AKTUBHOCTH C UCIIOJIb30BaHUEM MIEPBOTO MPUOIIKeHHs Teopur [leGas- XroKKes.

4. PeleHue THIOBBIX 3a/1a4.

Tema 2. DJIeKTPONPOBOHOCTH PACTBOPOB 3JIEKTPOJINTOB

3ansTue Ne 23. YenbHasi 1 JKBUBAJEHTHAsI 3JIEKTPONPOBOHOCTH

Bomnpocs! k Teme:
1. DneKkTponpoBOJAHOCTH PACTBOPOB IEKTPOIUTOB.
2. YnenbHas 3NIEKTPONpoBOaHOCTh. [loHsATHE, pa3MepHOCTh, METO/IbI AKCIIEPUMEHTATIBLHOTO
ONpe/IeTICHUs], BIUSHUE TEMIIEPATYPHI.
3. 3aBUCHUMOCTH YIENbHOW AIEKTPOMPOBOJHOCTH OT KOHIEHTPALMU AJS CHIBHBIX M CIa0bIX
3EKTPOJIUTOB.
4. DKBUBaJCHTHAS AJIEKTPOMPOBOJHOCTD. [loHSITHE, pa3MEPHOCTD.
5. CBs3b ¢ yIeNIbHOM AMEKTPOTPOBOJIHOCTHIO, IKCIIEPUMEHTAIILHOE ONpeelieHre, 3aBUCH-
MOCTb OT KOHIIEHTpAllMK pacTBopa: ypaBHeHust Appenuyca, Konbpayiia, On3arepa.
6. Ilonsatus 06 aGCOMIOTHOM CKOPOCTH ABMKEHHUS NOHOB, MOABHKHOCTA HOHOB, YHCIIE TIEPEHO-
ca MOHOB. AHOMaJIbHAsl MOJBUKHOCTh HOHOB T'MAPOKCOHUS U ruApokcuia. 3akoH Konbpayma.
7. PenieHue TUTIOBBIX 3a/1a4.
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N

1.
2.

3ansaTue Ne 24. Konaykromerpus
Bomnpocsl k Teme:
Konnykromerpus. [IpuMeneHne KOHAYKTOMETPUM JJIsl ONIPENEICHUs CTENEHU M KOHCTaHTbI
JMCCOLIMALIMU CJIA00Tr0 AIEKTPOJINTA.
B ueMm otnnuune pr{MOfI 1 KOCBEHHOM KOH)IyKTOMeTpI/II/I?
Konaykromerpuueckoe TUTpOBaHHE, IPUMEHEHUE METO/1a ISl ONPEIeNIEHUs] KOHLEHTPAlluu
BEIIECTBA.
Pemrenne TunoBeIX 3aaa4.

Tema 3. DjiekTpoaHbIe NpoLecChl. DJIEKTPOABHKYIIHE CHJIbI
3ansaTue Ne 25. JiiekTpoXuMHYeCKHe LeNU

Bomnpocsl k Teme:
I'anpBaHMueckue 1eMeHTsl. COCTaBIIEHUE CXeMa U 3aIlliCh IPOCTEHIIIETO MIEMEHTA.

Ckauok MoTeHIMaja Ha rpaHulle MeTau-pacTBOp. KoHTakTHBIN U qU(Py3MOHHBIN TOTEH-
[HAJIbI.

DnekTpoaBrKyIIre cuibl, pacuer DJC. KomnencannoHHBIN METO UX ONTPEACITICHUS.
VYpaBuenue Hepucra - ypaBHeHue 3aBucUMOCTH JD/]C raJbBaHHMYECKOTO 3JIEMEHTa OT aK-
TUBHOCTEW HOHOB B PacCTBOPE.

Onexrpoxumuueckue nenu. Kiaccudukanus snekrpoxuMuyeckux neneil. XumMuyeckue,
KOHLIEHTPALIMOHHbBIE, OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE LIEMHU (TIPUMEPHI ).

Pemrenye THOOBEIX 3a/1a4.

3anstue Ne 26. Pemienue 3a1a4 no treme «JIeKTPOXUMHS

Bonpocsl k Teme:
DNEeKTpOAHBIN oTeHMan. CTaHAapTHBIA 3JIEKTPOIHBINA MOTECHIAI.

Knaccudukanus 37€KTpoa0B: 3JIEKTPObI IEPBOTO U BTOPOTO pOja, ra30Bble, OKUCIUTEb-
HO-BOCCTaHOBUTEJIbHBIC, MEMOPaHHBIN 3JIEKTPOI, CTEKIISTHHBIN AJIEKTPO/I.

Pacuer KOHCTaHTBI paBHOBECHS PEAKIIUU 110 3HAYCHHSIM CTaHJIAPTHBIX AIEKTPOIHBIX MOTCH-
LIMAJIOB.

Pacuer npousBeneHus: paCTBOPUMOCTH U PACTBOPUMOCTH IO JIAHHBIM CTaHJAPTHBIX JJICK-
TPOJIHBIX MIOTEHIIUAJIOB.

Perrenne THIOBEIX 3a7a4.

3ansaTue Ne 27. Pacuer D/IC ¢ ucnoib30BaHueM NMePBOro NMpuOIHKeHHS TeOPUH
Jleb0an-X1o0KkKeJs.
Bomnpocs! k Teme:
HopmanbHblil BogopoaHbli 31ekTpoa. OnpeaeneHue 3HaKa 3J1eKTPOJHOTO NOTEHIMANA.
DnexTposl cpaBHeHUs. Kiaccudukarus 31eKTpoI0oB: IIEKTPOIbI IEPBOTO U BTOPOTO POJa,

Ta30BbIC, OKHCIHUTCIbHO-BOCCTAHOBUTCIILHBIC, MeM6paHHBII>i SJICKTPOA, CTEKJISIHHBIN QJICKTPOA.

3.

Pacder nmoteHnmana BOAOPOIHOTO JJICKTpOJa € MOMOIINBIO IIEPBOIO HpI/I6J'II/I)KeHI/I}I TCOpHUU

Jlebas- XroKKels.

4.
S.

Pacuer D/IC aneMeHTa ¢ MOMOIUIBIO MTEPBOTO MpUOIMKeHus Teopun Jledast- Xrokkens.
Pemenue TunoBsIx 3aaay.

3anstne Ne 28. I'aabBaHuveckuii 3j1emMeHT. TepMoaAMHAMHKA TajJbBAaHHYECKOI0
3JIEMEHTA.
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Bomnpocsl k Teme:
1. Torenuumomerpusi. OCHOBBI METO/1a MOTEHIIMOMETPUUECKOTO TUTPOBAHUS.

2. 3aBucumocth DJIC oT TeMIepaTypsl.

3. Pacuer uzmenenus sHeprun ['m606ca, SHTAIBIINYU, SHTPOIIMA XUMUYECKON PEaKIUH, MMPOTe-
KAIOIEH B TAJIbBAHUYECKOM NIEMEHTE IPU ONPEAEICHHON TEMIIEPATYPE

4. PenieHue TUIIOBBIX 3a4a4.

Paznen 4. XumMnueckass KHHETHKA M KaTaJIn3
Tema 1. OcHOBBI XUMHYECKOH KHHETUKH
3ansaTue Ne 29. OcHOBHbIE NOHATHA M MOCTYJIAThl XUMHYeCKOH KHHETUKHU
Bomnpocsl k Teme:
CKOpOCTh XMMHUYECKOHN peakliiy U METObI €€ SKCIIEPUMEHTAIILHOTO OIIPEICIICHNUS.
OcHOBHOM NOCTYJIaT XUMUYECKON KUHETHKHU.
KoHcTaHTa CKOPOCTH peakiuu 1 €€ pa3MEPHOCTh, MOJIEKYJISIPHOCTD U IMOPSAJOK PEAKIUH.
Pacuer ckopocTn peakuum, CKOpOCTH pacXx0I0BAHUSI, KOHCTAHTBI CKOPOCTH PEAKIINH.
Onrcanne MEXaHU3MOB PEAKIUN U COCTABIICHNE YPABHEHUH 3JIEMEHTAPHBIX CTaIUI

ok wbnE

Pemenye THOBEIX 3a/1a4.

3ausatue Ne 30. Kunernka peakuuii nejioro nopsiaka
Bomnpocsl k Teme:
1. Pacuer nepuoja nosypacnazia BeIIECTB.
Pacuer crenenu npoTekaHus peaKiiuii.
3. Pacuer KOHCTaHTBI CKOPOCTH peakUUM U BPEMEHH, NP KOTOPOM CKOPOCTb PEAKLUU J0-
CTUTHET MaKCUMyMa.

N

4, Pemenue TUIIOBBIX 3aa4.

3ansitue Ne 31. MeToabl onpeaejieHus MOPSIAKA peakIuu
Bonpocsl k Teme:
1. Meroas! ornpesieneHust MOPsiiKa U KOHCTAHTBI CKOPOCTU PEAKIIHH.
Kunernueckue ypaBHeHHsI peaklUii HYJIEBOTO, IIEPBOTO U BTOPOTO HOPSIKOB.

N

3. Pemenue TUNOBBIX 3a/1a4 MO YCTAHOBJICHHIO TIOPSIKA PEAKIIUU U KOHCTAHTBI CKOPOCTHU pe-
aKIHU.

3anstue Ne 32. Binsinue TemnepaTrypbl Ha CKOPOCTh XUMHYECKOH peaKkuun
Bomnpocs! k Teme:
1. 3aBuUCHMMOCTbH KOHCTAaHTBI CKOPOCTH OT TeMIleparypbl. PacueT TeMmepatypbl peakuuu.
2. Omueprus akrubanuu. [Ipasuno Banut-I'opda u ypaBHenune Appenuyca. Pacuet sHeprum ak-
TUBALIUU, TEMIIEPATYPHOTO KOA(DDUIIUEHTA CKOPOCTH PEAKIUH.
3. Pacuer KOHCTaHTBI CKOPOCTH PEAKIMU U BPEMEHH, HEOOXOAMMOTO JUIsl 3aBEpIICHUS peak-
LIUH.
4. PerieHue TUMOBBIX 3a/a4.

3ansaTue Ne 33. Kunernka CJI0KHBIX peaKIui

dopma NpoBEACHUA: KOJUICKTUBHBINA Pa30op peleHnsl CHTYalMOHHBIX 3a/a4 Ha 0C-
HOBe aHAJIM3a NOJO00HBIX 3a1a4.
Bomnpocsl k Teme:

1. Pacuer KOHCTaHTHI paBHOBECHs OOpaTUMOM peakluu, KOHCTAaHT CKOPOCTH MPsSMON U oOpat-
HOM peakuuii ¥ SHEpruy aKTUBALUK IPSIMOM U OOpaTHON peaKIuH.
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2. Pacder KOHCTAaHT CKOPOCTHU MapaJICIbHBIX PEAKIUI IEPBOTO MOPSIKA.
3. Pacuer nmepuosa mosrynpeBpaiieHus BEIIECTB B MAPAILICIBHBIX PEAKIHIX IEPBOTO MOPSIKA.
4. Omnpenenenre pa3HOCTH YHEPTUM aKTUBALMM JBYX MapajlielbHbIX peaKLUi.

[TocnenoBarenbHbIe peaKIMK: pacueT OTHOIICHHUS KOHCTAHT CKOPOCTEH, OMpe/IeICHIE 3aBU-
CUMOCTH KOHIIEHTPAIIUHU BEIIECTB OT BPEMEHH B CUCTEME TOCIIE0BATEIbHBIX PEAKITUH.
6. TIOHSTHS O CIIOXKHBIX, IIETHBIX U (POTOXUMHUYECKUX PEAKIIUSIX.
7. Pemenue TUIIOBBIX 3a1a4.

3austue Ne 34, IIpudanxeHHble METOAbI XUMUYECKOH KUHETUKH
Bomnpocsl k Teme:
1. Metoa KBa3UCTAIIMOHAPHBIX KOHIIEHTPAIIUH.
KBasucranmonapuoe npubauxeHue.

N

3. Perienue TAMOBBIX 3a7a4.

3anstue Ne 35. Teopun XMMHU4eCKON KHHETHKH

Bomnpocsl k Teme:
Teopus akTUBHBIX coynapeHuil. Teopus akTHBUPOBAHHOTO KOMIUIEKCA.
Boruncnenue UCTUHHOM SHEPruy akTUBALIUU U JIOJU aKTUBHBIX MOJIEKYJI.
CBs3b MEXK1y UCTUHHOM M ONIBITHOW SHEPTUSIMU aKTHUBALIMH.
TemmepaTypHas 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH PEAKIUH.
Pacuer sHTpOnMH, SHTANBINU U SHEpTUX ['MOOCa akTUBAIIMY PEAKIIUU.
Pemrenye THOOBEIX 3a1a4.

ok whpE

3anstue Ne 36. Karainus
Bonpocsl k Teme:
1. OCHOBHBIE TOHATHUS KaTann3a. [ OMOreHHbIN U FeTEPOTEHHBIN KaTaJIN3.
[IpencraBienue o MexaHU3Me JCMCTBHS KaTalu3aToOPOB.

N

3. ®epmenTatuBHbIN KaTanu3. OnpenereHne 3HaueHUs] KOHCTaHThl Muxasnuca U MakCUMalb-
HOM CKOPOCTH.
4. PenieHue TUNOBBIX 33124

7. JlabopaTopHbIe padoThl (1a00PATOPHBIN MPAKTHKYM)
PA3JEJ 1. XUMHUYECKASI TEPMOANHAMMUKA
JlaGopaTtopnast padota Ne 1.
Omnpenenenne TEMIOTH PACTBOPEHUS COJIN
W3MmeHeHne sHTaIbINU B X0J€ pacTBopeHus 1 mouid Beuiectsa npu P = 1 atm. B TakoMm
KOJIMYECTBE PACTBOPUTEINS, KOTOPOE COOTBETCTBYET IOJYYEHHIO PacTBOpa € MOJIUIBHOCTBIO
paBHOI1 1 Ha3BIBaeTCA CTAHAAPTHON MOJNSIIBHOM TemnoToi pactBopenus AH ™ pacrs.
Lens paboTsr:
1. O3HaKOMHUTBCH € KAJOPHMETPHYECKUM METO/I0M Ompe/eseHus Ten1o0Boro ¢pdexra ¢u-
3MKO-XHMHYECKOI0 mpoiecca.
2. YCTaHOBUTb XapakTep 3aBHCHMMOCTH CTAHAAPTHONH MOJSAVILHON TeNJOTbI PacTBOPEHUs
COJIM OT KOHLICHTPALMHU PacTBOpa.
OO6opynoBaHue, PeaKkTUBBI: KAJOPUMeETP, MepHbIH HWJIMHAP, TepMomeTp bBexkmana,
TepmoMetp pTyTHBIN 0T 0 10 50° C, cekynaomep, cou KCl n K2SO4 (Moxno NaCl, KNOg,
NazSOs u ap., 0 yKa3aHUIO NMpenoaaBaTeIs).
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KonTtponsHbIE BOIIPOCHI

1. TepmoarHAMUYECKUE CUCTEMBbI, COCTOSIHUSL M XapaKTEPUCTUKHU (KJIaccu(UKanus TepMOAUHA-
MUYECKUX CHCTEM; SKCTEHCHUBHbBIE U WHTEHCUBHbIE XapaKTEPUCTHKU CUCTEMBI; MapaMeTpbl
COCTOSIHUS, (PYHKIIMU COCTOSIHUS; pacdeT SHEPruu U oObeMa UACATbHOTO ra3a; CTaHJapTHOE,
PaBHOBECHOE U CTAllMOHAPHOE COCTOSIHUE CUCTEMBI).

2. TepmoauHaMUYeCKHE MPOIECCHI (MIEPEX0] CUCTEMBI U3 OJJHOTO COCTOSIHUS B IPYrO€ B OTKPHI-
TBIX CUCTEMAX - JIBE€ TUIIMUHBIE CUTYyallMU; 0OpaTUMbIe U HEOOpaTUMbIE IIPOLIECCHI).

3. N3orepmuueckoe u3MeHeHne 00bemMa (M30TEPMUIECKOE pacluIMpeHne ra3a B HeoOpaTuMoM U
obpaTMOM TIpoliecce, pacueT paboThl ATHUX MPOILIECCOB; paboTa CKaTHs B HEOOPAaTUMOM H
00paTUMOM TIpoliecce).

4. IlepBoe Hayallo TEPMOJMHAMHUKU (BHYTPEHHSSI SHEPrus CUCTEMbl; TEIUIOTa M paboTa Kak
(hopMBbI IEpeaun SHEPTUH; 3HAK TEIUIOTHI U paboThl; GOPMYIUPOBKA EPBOr0 Hayasla TEPMO-
JTUHAMUKH ).

5. IlepBoe Hauano TepMOOMHAMHKHU JUISI PA3IMYHBIX MPOILECCOB B CUCTEME HIEAIBHOTO Tas3a
(pacder 3Hepruu, TEIIOThl U pabOThl B U30TEPMUUYECKUX, N300apHBIX, N30XOPHBIX U aauada-
TUYECKUX TPOIIeccax).

Jlaboparopuas padoTa Ne 2.

Omnpenenenue TermnoBoro ¢ dexTa mporecca JUCCOHAIT

c71a00H KHCJIOTBI

W3menenne >HTAIBIIK B TIPOIIECCe TUCCOIMAIUA 1 MOJISI OTHOOCHOBHOM CJ1ab0# KHCIIO-
el RH 5a R" 1 H" npu P = | atM Ha3bIBaeTCs CTaHAAPTHON MOJIIPHOM TEIUIOTON AUCCOLUALUM

A}IO(C)Oucc-

ens paboTsr:

1. 3akpenuTh HABBIKH KAJOPHUMETPHYECKOI0 MeTOAa omnpenejeHus TemioBoro 3¢ dexra
(pu3uKOo-XUMHYECKOro mpoiecca.

2. HayunThcsi NpOBOAMTH pacyeT CTAHAAPTHONH MOJISIDHOM TeIUIOThI JHCCOUMAIIMHN CI1a00M
O/THOOCHOBHO# KHMCJOTHI MO CTAHAAPTHBIM MOJISIPHBIM TEIJIOTAM HelTpa u3aluu dTOH
KHUCJI0THI U KAKOW-JIN00 CHJILHOM KHCJIOTHI (TAKOH ’Ke KOHLUEHTPAIuM) OAHUM M TeM Ke
PacTBOPOM CHJIbHOTO OCHOBAHUS:

AHO(C) ﬂucc.: AHO(C) HeHTp. ci1ab. ~ AHO(C) HEeHTP. CHJIbH. (3)
O6opynoBaHue, PeakTUBBI: KAJOPUMETP, MEPHbIH HHUJIHHIAP, NPOOUPKA, TepMOMeTpP
Bexmana, tepmomerp prytHbiid or 0 10 50°C, cekynaomep, 0,1 M pactBopbl c1a60i U
cuibHOM Kucaot (Hanpumep, CHsCOOH u HC1), 4 M pacrBop NaOH, kpucr. couas KC1.
KoHTposbHBIE BOITPOCHI:

1. Tennota u paboTa peakiuii (3akoH ['ecca 1y mapanieabHBIX U MOCIEI0BATENbHBIX PEaKIUii;
pacueT paboThl IPOTUB MOCTOSIHHOTO BHEIITHETO JIABICHHUS).

2. DHTanbnus (PHTANBNUSA KaK (PYHKIUS COCTOSHUS M300apHOTO, M30XOPHOTO U M30TEpMUYE-
CKOTO MPOIECCOB; CBA3b SHTAIBIHNH C TEIIOTOM, SHEPTHUEN).

3. Pacuer TenmnoTel peakiuii (cTaHAapTHBIC YHTAIBIIUN 00pa30BaHUs U CTOPAHUS BEIIECTB).

4. TennoeMKOCTh BEIIEeCTB (MOJSPHBIE TEIJIOEMKOCTH BEIIECTB KaK MPOU3BOJHBIC OT BHYTPEH-
HEW SHEPIHH U SHTAJBIINHU, PACUET ITUX BEJIMUMH JJI UJICATBbHOTO Tra3a).

5. 3aBUCHMOCTh TEIUIOTHI PEAKIUU OT TEMIEPaTyphl (3aBUCUMOCTh M3MEHEHHS DHTAIBIIUU Pe-
aKIMU OT TeMIEpaTypsl; ypaBHeHHe Kupxroda).
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6. TermnoTel PU3MKO-XUMHUYECKUX MPOLIECCOB (PACTBOPEHHE BEIIECTB: Ia30B, KPUCTAIUIOTUAPA-
TOB; peaKkIMU HeHTpanu3anuu; (hazoBble MPEBPAILCHNUS).

JlabopaTtopnasi padora Ne 3
TenoBble sABIeHNs HelTpanu3annu. OnpeneneHue TeNJ0Thl HEHTPAIU3ALUH M TENJIOTHI
AUCCOLHALIMH.
Hean padoThi:
1. Onpenenuts TemIOBOM 3PGEKT HEUTpATU3aUN YKCYCHOW KHUCIOTHI PAaCTBOPOM THAPOKCHIA
HATpUsI U pacCUUTATh TEIJIOTY €€ IUCCOLIMALIMH.
2. OnpenenuTh TEIUIOTY HEUTPaIH3alMH COJITHOW KHCIOTHI PAaCTBOPOM THIPOKCHIA HATPHUS H
paccuuTaTh TEIIOTY €€ IUCCOIHAlNH.
3. Ompenenuth TEINIOTY HEHTpaNW3allii COJITHOW KHCIIOTHI THAPOKCHUIOM aMMOHHUs (paccuu-
TaTh TEIUIOTY JAUCCOIUALINK, CPABHUTD C OTIBITOM 2).

OO6opynoBanme, peakTuBbl: [Ipubop g onpenenenns TEMIOBBIX d3PPEKTOB (Kaaopu-
MeTp); TepmomeTp bexmana; mepubie koyi0bl Ha 50 Ma u 500 mut; MepHast umnetka Ha 10 mo;
NaOH (1B.); pactBop CH3COOH (komni.); 200 mur 1 Moab/1 pacTBOp CONSHOW KHCIOTHI, 50 M
1 monw/ 1 pactBop NaOH; 200 mMa 1 mMombs/n pactBop coJissHOM KHCHOTHI, 50 M 1 Moib/i
NH4OH.

KoHTpoJibHBIE BONPOCHI:

1. OOGmwuii cMbICT BTOPOTO Hayaja TEPMOJUHAMHKH (PHTPOMHUS KaK Mepa SHEPreTHYecKoro

Oecriopsiika B CUCTEME Ha MPUMEpPAX paclpeesieHrus MOJIEKYIl BEeUIecTBa 10 00beMY U BBI-
PaBHUBAHUS TEMIEPATyphl MEKIY YaCTIMU CHUCTEMBI; MIOHATHE O JBYX CTUMYIJaX, HEOOXO-
JUMBIX JIJIs1 CAMOITPOU3BOJILHOTO MPOTEKAHUSI XUMHUYECKUX IIPOLIECCOB).

2. CBs3p SHTPONMMUH C TEIUIOTOM OOpaTUMOTO Tpoliecca (TPU OCHOBHBIX (haKTa, CBHUACTEIb-
CTBYIOILIUX O TOM, YTO SHTPOMHUS 3TO PyHKIUS cocTosiHUS; KA KapHo).

3. Pacuer u3aMeHEHHS SHTPONIUU B HEKOTOPBIX IMpolieccax (00paTUMbIi aarnabaTUIeCKuil mpo-
1LIECC; HAarpeBaHUE CUCTEMBbI; (Pa30BbI€ MEPEXObl; U30TEPMUUECKOIO PACHIMPEHUS U CHKATUS
ra3a; U30TepMUYECKOE M3MEHEHHE KOHIEHTpAllMU pacTBopa; pa3OaBieHHE pPacTBOPOB; ad-
COJIFOTHAsL SHTPOTIIHS).

4. Cratuctuueckas Npupojia SHTPONUU (MAKPOCOCTOSHUE U MUKPOCOCTOSIHUE CHUCTEMBbI; BEpO-
STHOCTh MUKPOCOCTOSIHUN pi U 00IIIee YUCIIO BO3ZMOKHBIX MUKPOCOCTOSTHUH () - CBSI3b MEXK-
Jly STUMU BeJIMYMHAMU U 3HTponueil cucremsl; opmyna bonpliMana, W3MEeHEHHE SHTPOITUU
B MpoIIeCCe).

5. MaremaTtnueckas GopMyIupoOBKa BTOPOTO Hadajga TEPMOAMHAMHKH (TEIJIOTa PEalbHOTO U
oOpaTuMoro mpoiiecca; SHTPONUMHBINA (aKTOp U mpeenbHas MO BeluduHe paboTa, KOTO-
PYIO MOXET COBEpILIaTh CUCTEMA B Ipolecce, KO3 (OULIMEHT MOJIe3HOTO NSHCTBUA).

6. Tperuii 3akoH TepMoauHAMUKHU — noctynat [Tnanka.

JIaGopatopHas pabota Ne 4

W3mepenue TernoBoro s dexra nporecca rupaTooOpa3oBaHus
CranmapTHOit MonspHoi Ternotoit AHY®p,,, ruapatoo6pasoBaHus Ha3hIBAIOT U3MEHEHHE JH-
TaJNbIIUU B Mpolecce MPUCOeNUHEHUS K 1 Moo 0e3BOJHON KPUCTAJUTMUECKOW COJIM COOTBET-
CTBYIOIIETO KOJMYECTBA KPUCTAUIM3AMOHHON Bo/bl Ipu P = 1 aTtm. ¢ oOpa3oBaHueM ycToiuu-
BOT'0 KpUCTAJUIOTUpATA.

Lens paboTsr:
1. 3akpenuTh HABBIKM KaJOPUMETPHUUYECKOI0 MeTO/a onpeleeHUs] Tema0Boro 3pdexra
(pu3uKo-xUMHYECKOr0 nmpouecca.
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2. Hayyutbes omnpeessiTb CTAHJAAPTHYI0 MOJISIDHYIO TeIJIOTY T'HIAPATOOOpa3oBaHUs IO
CTAHJAPTHBIM MOJISIDHBIM TeIUIOTAM PAaCTBOPEHUS 0e3BOJHOH KPHUCTALUIMYECKOH COJIH
AH pacme. (/s) M €€ KPHCTAILIOTHIPATA AH Ppacme. (kpucm.zuop) -
AHO(C)runp. = AHO(C)pacTB. (6/B) ~ AHO(C)pacTB. (KpHCT.THAP) (5)
OGopynoBaHue, peakTUBBI: KAJOPUMeETP, TepMoMeTp bekmana, TepMoMeTp pTyTHBII
ot 0 10 50°C, cekynaomep, cou CuSOs u CuSOsx5SH20 (M0o:kHO MHBIE MAPbl 0€3BOTHOM
COJIM U ee KPUCTAJLUIOTHAPATA 10 YKa3aHUIO npenoaasareJs), coiab KC1.
KoHTposbHbIE BOIIPOCHI:
1. W3onupoBaHHBIE CHUCTEMBI (3HAYEHHE TETUIOTHI PEAIBHOTO IMPOIECCa; CaMOTIPOU3BOJIbHBIN
MIPOIIECC M SHTPOTIHS).
2. 3aKphITbIe CHUCTEMBI: M30TE€PMO-H30XOPHBIE TpoIecchl (cBoOoaHas sHeprus [enmpmroibiia,
€€ 3aBUCUMOCTb OT SHEPTUU U SHTPOIUU Mpoliecca).
3. 3akpwIThle CHCTEMBI: U30TepPMO-H300apHbIe Tporiecchl (cBoOOMHAs Heprus [ mbbca, ee 3a-
BUCHUMOCTH OT DHTAJIBITUHU ¥ SHTPOIIHH).

JlaGopaTtopnas padora Ne 5
OnpenesieHue TeNJ0THI 00Pa30BaHUs TBEPAOIr0 PACTBOPA U3 ABYX TBePAbIX
KOMIIOHEHTOB
ean paboTbi:
1. Omnpeaenuth TEmIOTY 00Opa30BaHMs TBEPAOIO PACTBOPA U3 IBYX TBEPbIX KOMIOHEHTOB.

2. Tloctpouth 3KcrepuMeHTaNbHY0 auarpaMmy tiaBkoctu cucrembl KCI — KBr u comocra-
BHUThH €€ C TEOPETHUECKOM, N300pakKeHHOM Ha puC.2.

3. Paccuurars TemioTy pacTBOpeHus TBEPIOTO PacTBOPA.

4. PaccuMraTh TEIUIOTY PACTBOPEHUS MEXaHWYECKOI cMech Qa+B HA OCHOBAaHHMHU CIIPABOYHBIX JIaH-
HBIX.

5. Paccuurats Temnoty oOpa3zoBaHus TBEpAOro pactBopa Q. p

O6opynoBaHue, peakTUBbI: KaJOpuMeTp, TepmoMeTp bekmana, TepMoMeTp pTYTHBINH
ot 0 1o 50°C, cymmiabHbI mKad, ceKyHaoMep, CTynkKa, (pappopoBblii TUTeb, OIOKCHI
crekJsaHHbIe, coan KC1, KBr.

KoHTpoJIbHBIE BONIPOCHI:

1. IlousTHe O TepMOAMHAMHYECKUX MOTEHIHaNaX ((PYHKIUU COCTOSHUS - SHTPOMHS, SHEPTHUs
I'enpMmronsia, sHeprust [ m66ca — Mo U3MEHEHUsIM KOTOPBIX MOXHO CYAMTH O BO3MOKHOCTH
WJIM HEBO3MOXKHOCTH TPOIECCa B PA3HBIX CUCTEMAX).

2. Cwpbicn u ucnoib3oBanue sHepruu ['md0ca (3x3epronnyeckue, oOpaTUMbIe U HJIEPrOHUYE-
CKHE MPOIIECChI; MAKCUMAJILHO TI0JIe3Has paboTa u s3Heprus [ mdoca).

3. TlpousBoansie snepruu ['m66ca mo Temmeparype u AaBICHUIO.

4. XuMUYeCKHH MOTeHIIHAIL.

JlaGopaTopnasi pabora Ne 6

IocTpoenue nuarpaMMsel IVIABKOCTH HEM30MOP(PHO KpHCTALIH3YIOLIEcs
CHCTEMBI
Heas pabdoTsi:
1. TlocTpouTh 4acTh AUarpaMMsbl INIABKOCTH HEM30MOP(PHO KPUCTAJUIU3YIOIIEHCS CUCTEMBI Kap-

0aMuI— BOJA.
2. BroImonHUTh pacueTHyro paboTy MO ONpeIeNeH IO YAeIbHOU U Tu(dhepeHInaTLHON TeTUIOTH PacTBO-
peHus kapbamMuaa B BOJeE.
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O6opynoBaHue, peakTUBEI: KaJopuMeTp, TepMmomeTp bekmana, TepMoMeTp PTYTHBII
ot 0 1o 50°C, cexynaomep, kapoamu.

KoHTpoJibHBbIE BONIPOCHI:
®a3bl cucteMbl U (Pa30BbIC IEPEXO/IbI.

Yucno He3aBUCUMBIX KOMIIOHEHTOB (1)8,3131.

YcnoBus Gpa3oBoro paBHOBECHSL.

YacTHble cilydaW YCIIOBUSI XUMHYECKOTO paBHOBecHs MexAy ¢azamu ((aspr oOpazoBaHbI
ABYMA HECMCIIMBAOIMUMMUCA KUAKOCTAMU, B CUCTEMC C IBYMS HCCMCUIMBAOIIUMUCH (1)333'

HwbdPE

MU pPacTBOPEHHOE BEILECTBO MO-Pa3HOMY B3aMMOJEHCTBYIOIIEE C PACTBOPUTEIIMHU, 00pa-
3YIOIIMMU Kaxayro U3 ¢a3; o1Ha (a3a pacTBOp JIETY4ero BEIECTBA, BTOpas — razoBasi, Ky/a
BEIIECTBO MOKET PACTBOPSTHCA C MOBEPXHOCTH PAcTBOPA; BEIIECTBO HAXOJUTCS B KUAKOM
WJIM TBEPIOM COCTOSIHUM)

JlabopaTropnasi padora Ne 7
OnpenesieHue TEMI0THI CMAYUBAHNUS U Y/A€JIbHOW MOBEPXHOCTH MOPOIIKA KAJTOPHU-
MeTPpUYEeCKUM METOI0M

BaxHoil XapaKTepuCTHKONH MOBEPXHOCTH TBEPAOro TeJia SIBJISIETCS CTeleHb ee TH/-
podunbHocTH. [IpUMEHUTEIBLHO K MOPOIIKAM 324ACTYI0 ONPENeaS 0T BeJIUYUHY K09hu-
yuenma 2uopo@uibHOCmuU ff - omHouleHue YOeabHOU Meniomvl CMAYUBAHUS NOPOULIKA B0O00U K
VOeNbHOU Meniome CMAadu8aHus HenoJApHOU HCUOKocmbio (venesodopooom). IloBepxHocTb
cunTaerca ruapopmwiabHoii, ecau f >1, u ruapodoodHoii, ecau f <1. Termory cMauMBaHUA
00BbIYHO OTHOCHAT K eJIMHHIE NMOBEPXHOCTH (WJIM MACChl) CMAa4YMBAEMOI'0 BelIEeCTBA U BbI-
paskaror B Jl:x/M? nim B JIK/KT.

ens paboThI:

1. 3akpenuTh HABBIKM ONpeJejeHHs TeIUIOTHI CMAYUBAHMS MOPOLIKA KAJOpPUMeTpHYe-
CKMM MeTO0M.

2. Hayuyutbest paccyuTaTth KOIQPPUIHEHT TUAPOPUIBLHOCTH f M yIeJbHYI MOBEPXHOCTH
MOPOLIKA.

O6opynoBaHue, peakTUBHI: KaJlOpuMeTpU4ecKasi yCTaHOBKa, Tepmomerp bexkmana,
CEeKYHJI0MeP, MEPHbIA MUIHHAP, KOHUYecKHue KoJa0bl HA 250-400 mu1 ¢ mpoOKaMu; IUCTHJI-
JIMPOBAHHAS BO/Ja, AKTHBHPOBAHHBINH YroJib (MOXKHO OKCH/I LIMHKA, MeJ, NMPOKAJCHHbIN
CWJIMKAare/b, KpaxmaJ, arap-arap, u T.J1.), 0eH30J1 (MOKHO TOJIY0J1, H-T€NITaH, H-TEKCaH).

KoHTpoJibHBIE BONIPOCHI:

1. [IIpaBuno ¢a3 ['m66ca (TepMuyeckoe, MEXaHUYECKOE M XUMHUECKOE PABHOBECHE; YHCIIO HE-
3aBUCHMBIX IEPEMEHHBIX, YUCIIO KOMIIOHEHTOB, YHCIIO CTENEHE CBOOOIbI CUCTEMBI).

N

OOmuii aHanu3 OJHOKOMIIOHEHTHBIX CUCTEM (MOHOBapHaHTHBIE, OMBAPHAHTHBIE U UHBApH-
aHTHBIE CUCTEMBI).

3. /lmarpaMma COCTOSIHUS BOJBI: 001Iee OMHMCaHue.

4. ®uznyecKkuil CMBICI JUArpaMMbl COCTOSIHUS BOIBI.

5. JlmarpaMma COCTOSTHUS CEpBbI.

6. YpaBuenue Knaysnyca-Knaiinepona: obmias popma.

PA3JIEJ 2 TPUJIOKEHUA XUMUYECKON TEPMOJUHAMUKHA

JIaGoparopHas pabota 8
Omnpenenenre MOJSIPHONH MacChl HEANEKTPOJIUTA KPUOCKOITUYECKUM METO/I0M
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ens paboThI:

1. O3HaKoOMHUTBCH C KPUOCKOIINIECCKUM METOAOM OIIPEACICHUSA MOﬂﬂpHOﬁ MacCCbl pacTBo-

PEHHOr0 B BO/ie BellecTBAa.
2. OnpeneauTh KPHOCKOMMMYECKUM METOI0M MOJIAPHYIO MACCY HEXJIEKTPOJIMTA.

O6opynoBaHue, peaKTUBLI: KPHOCKOI, TepMomeTp bekmana, nunerka Ha 25 niam 50

MJI, TJIOK03a, MOYE€BHHA UJIN MHOH paCTBOpHMbIﬁ B BOJI€ HEIJICKTPOJIUT, J€/1.

© N O A

10.

1.

N

KonTposbHbIE BOIIPOCHI:
OcmoTHuecKHEe IPOLIECCHI.
Ouneprus ['nb0ca XuMHUYECKUX peaklnil (CBsI3b C KOHCTAHTON paBHOBECHUS U ITPOU3BE/ICHU-
€M KOHIIEHTpaIuii). YpaBHEHHE U30TEPMBbI PEAKIIUH.
AHanu3 ypaBHEHHS M30TE€PMbl peakluu (3aBUCUMOCTh CTaHAapTHOW sHepruu ['mb0ca ot
KOHCTaHTbl PABHOBECHS U KOHIIEHTPAIMHY YYaCTHUKOB PEAKIIIH).
[IpaxTrueckuii pacueT U3MEHEHUs CTaHIapTHOM 3Hepruu ['nboca.
Peakuuu, naymue ¢ yqactueM BOJOPOIHBIX HOHOB. Pacuer kaxyieiics snepruu ['n66ca.
3aKOH JIEUCTBYIOIIUX MACC [ PABHOBECHIA.
3akoH ['ecca 11 KOHCTaHT paBHOBECHS.
[punnun Jle-llaTenbe (KOHIEHTPAMOHHBIE BO3MYIIIEHUS, U3MEHEHUE OOLIEro AaBJICHUs,
BIIUSTHUE TEMIIEPATYPHI).
BnusiHue Temneparypsl Ha U3MEHEHHE SHTPONMM peakluy U U3MeHeHue sHepruu I'm60ca
peakuuu.
3aBUCUMOCTh KOHCTAHTBI PABHOBECHSI OT TEMIIEPATYPHI, YpaBHEHHE U300apbl XUMUUYECKON
peakuuu.

JlabopaTtopnas pabota Ne 9

OmnpenerneHne CTENeHH MEKTPOITUTUICCKON TUCCOIUAIINN
KPUOCKOITMYECKUM METOJIOM

ens paboThI:

O3HAKOMHTBCSI ¢ KPHOCKONMUYECKMM METOJ0M OmpeieieHHsl H30TOHHYECKOro Kod3¢-
duumenTa.
OnpeneanTtsb cTeneHb JUCCONMALMHU FJIEKTPOJIUTA KPUOCKONINYECKHM METOI0M.

O6opynoBaHue, peakTUBBI: KPUOCKON, TepMoMeTp bekmana, nunerka Ha 25 wian 50

ma cosim NaCl, NaNOg, Na;SO4, A1C13 nian uHble (10 yKa3aHUIO NMpenoaaBarelis), jJel.

w N

N o ok

KOHTpOJ'ILHLIC BOIIPOCHI:

3aBUCUMOCTb JIaBJICHUS HACBIILIEHHOI'O Mapa OT TeMIIEpPaTyphl.

3aBUCUMOCTb TEMIIEPATYPhI IJIABJICHUS OT JaBJICHUSL.

IIpupona pactBopoB. CriocoObl BBIpa)KE€HHs KOHLIEHTPALMM PacTBOPOB (IOJISIPHBIE, HETIO-
JISIPHBIE U HJleaJIbHBIE PACTBOPBI; MEPEX0]T K MOJISIPHOM J0I1€).

TepMoanHaMuKa pacTBOPEHUS: Ta30BbIE PACTBOPBHI.

TepMoanHaMuKa paCTBOPEHUS: )KUJKUE PACTBOPBI.

PacTBopeHue ra3oB B )kuakocTH (3akoHb! I'eHpu 1 CedeHoBa).

PacTBOpUMOCTB TBEPBIX BEIIECTB B KUAKOCTH.

JlaGopatopHnas padora Ne 10
[TocTpoenue quarpaMmbl paCTBOPUMOCTH B CUCTEME COJIb - BOJIA
enb paboTHI:
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1. I3y4uTh 3aKOHOMEPHOCTH KPMCTAUIM3AI[MH BellleCTB B BOJHO-COJIeBOM cucTeMe.

2. HocTpouTh AMAarpaMMy pacTBOPUMOCTH COJIM M CONOCTABHUTH €€ € PACYeTHOIA.
O6opynoBanue, MaTepralibl: KPHOCKON, TepMomMeTp bekmana, nmunerka na 25 uiau 50

M1, cosib NaxSO4 (mmn K2SO4, KNO3), aen.

KoHTposbHbIE BOIIPOCHL:

Cmecwu, noquuHsIONIMECs 3aKOHY Payins (MeanbHble CMecH): TaBICHUE U COCTaB Iapa.

WneanpHbIe CMECH: TOJIHBIA BApUAHT JHATPAMMBI JIaBJICHHUS.

WneanbHble cMecH: TUarpaMMbl KHTICHHSL.

CMmecw, OTKIIOHSFOLITHECS OT 3akoHa Payiist.

A3€0TpOITHBIE CMECH.

Pa3znenenue xuakocTel — neperoHka U peKTuuKanus.

OrpaHryYeHHO pPaCTBOPHUMBIE KHUJIKOCTH (Ha IPUMEPE CMECH BOJa-aHHIINH).

N GaRWD PR

B3anMHO HEepacTBOpHUMBIE KUIKOCTH (Ha MpUMepe BoAa-0€H307).

JlaGopaTropnas padora Ne 11
0y THOCKONMUYECKHI METO/ ONpeAeeHUs] MOJIEKYJISIPHOIO Beca BellecTBa
ean padoTsi:
1. B ganHo# paboTe ciemyeTr OompeneauTh MOJEKYJSIPHBIA BEC PacTBOPEHHOTO BEIIECTBA IIO
TeMIepaTypaM KUIIEHUs pacTBOpa U pacTBOPHUTEIIS.
2. Onpenenuth K03 OUIIMEHT aKTUBHOCTH PACTBOPEHHOTO BEIIIECTBA.

OO6opynoBanmne, MaTepuajbl: Y0yIHOCKOI, TEPMOMETP, LITATHB, MPOOUPKH, TOPETKA, XH-
MUYECKHE CTaKaHbl, XJIOPUJl HATpUs, alleTaT HATPHsl, HUTPAT KaJlus, HUTpPAT HATPHs, caxapo3a,
TJIMLEPUH, STWICHIJIMKOJb, XJIOPHA aMMOHMS, TJIIOKO03a, XJOPHUJ Kallvs, ATaHOJ, IIaBeseBas
KHCIIOTA.

KoHTpoJibHBIE BOIPOCHI:
1. ®da3oBoe paBHOBecHe pacTBOp-map pactBoputens (3akoH Payms). KosmuraruBHbIe CBOM-

CTBa.

2. CnencrBue u3 3akoHa Payns: u3MEHEHHE TeMIepaTyphbl KUIICHHUS M 3aMEpP3aHUs PaCTBOPOB
(mMarpaMMa B KOOpJMHATAX JIaBJICHUES-TEMIIepaTypa).

3. Tlpupona 30y IMOCKOMMYECKON H KPUOCKOITMYECKON KOHCTAHT.

4. OcMOTHYECKOE JIaBJICHHE PACTBOPOB.

5.  AKTHBHOCTB BeIIECTBA, €€ OTINYME OT KOHIeHTpanuH. ['paduk 3aBucuMoCcTH K03(pPHIIHeH-
Ta aKTUBHOCTH OT KOHIICHTPALIUH.

6. VYpaBuenue ['n66ca-/[rorema, BEIBOJI ypaBHEHHS.

7. KoymuratuBHbIC CBOHWCTBA PACTBOPOB AJICKTPOJIUTOB.

JlabopaTtopnasi padora 12
Onpenenenue ko3¢ puunenTa pacnpenejieHust 1 CTENEHN U3BJICYCHUs HO/1a NP 011 -
HOKPATHOH U APOOHOM IKCTPAKIUHA

Lens paboTsr:
. OTpadoTaTh HABBIKH IKCTPAKIUH.
. IIpoBecTH 0HO- ¥ TPEXKPATHYIO IKCTPAKIHUIO 02 U3 BOAHOIO pacTBoOpa.
. Beryucaurs ko3 punuenT pacnpeneneHus, OUeHUTh d(PPEeKTHBHOCTH OHO- M TpeX-

KPaTHOM YKCTPAKLNH.
OO6opynoBaHue, PEaKTUBBI: YCTAHOBKA A/ BCTPSAXHBAHHUSA; KOJIOBI ¢ NMPUTEPTHIMH

w N -

npookamu Ha 200 mu - 5 wT.; 6r0perka Ha 25 MJ - 2 IIT.; KOJIOBI 1JIsl TATPOBAHMA - 5 IIT.;
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nunerku Ha 5,05 10,0 u 25,0 mu1; gequTe/bHbIe BOPOHKHU € MPUTEPTHIMU NPOOKaAMHU BMe-
cruMocTbio 200 mu - 5 mr. Ucxoanslii BOAHBINA pacTBOp iona ¢ kKoHueHTpaunuen c(1/2
12)=0,1 mMoJn/a; XsI0podopM HJIM TETPAXJIOPH YIJIepoja; BOAHBIH pacTBOp THOCYJb(paTa
HaTpus ¢ koHuenrpauuei 0,1 u 0,01 MoJIb/J1; CBE:KENPUTOTOBJIEHHBIN PacTBOP KpaxmaJja ¢
MaccoBoii noueit 1%.

KoHTposbHbIE BOIIPOCHI:
1. Dkerpakuus (K03 GUIMEHT pacipeaeIeHUs, pacueT MacChl IKCTPArnpoOBaHHOTO BEIIECTBA).
. PaBHOBecue kpucrat - xxuakuii pactBop. Kinaccudukarmusi.

N

3. 3aTBepaeBaHre OMHAPHBIX XHUIKUX cMecei. /lmarpamMma COCTOSIHHSI CHCTEMBI C HEOTPaHH-
YEHHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B JKUJIKOM U TBEPJOM COCTOSTHUU.

4. 3arBepaeBaHue cMecel, B KOTOPhIX KOMIIOHEHThI B3aMMHO HEPAaCTBOPUMBI B TBEPJOM COCTO-
ssHUM. JluarpaMMa COCTOSIHHSI CUCTEMBI ¢ HEOIPAHWUYEHHON pPaCTBOPUMOCTBE) KOMIIOHEHTOB B
KUJKOM Y B3aMMHOM HEPACTBOPUMOCTBIO B TBEPJIOM COCTOSIHHH.

Jlaboparopuas padoTa Ne 13

Onpenenenne korpduueHTa pacupeesieHus: U CTETIeHH U3BJIeUeHHs 110a3oiia HKC-
TPaKIUOHHO-(OTOMETPUYECKUM METOJIOM

ens paboThI:

1. IlpoBecTH IKCTPAKIIMOHHOE U3BJIeYeHHe TH0A30/1a U3 €r0 BOJHOI0 PacTBOpa XJa0podop-
MOM (pacTBOpbI 3-4 KOHUEHTPaIuii).

2. BbluMcauTh cTeneHb H3BJE€YEHHUs, PACCUYUTATHL Cpe/lHee 3HAYeHHe Kod(Ppduuumenra pac-
npeaesieHus.

O6GopynoBanue, peakTuBbl: (GoTodaekTpokogopuMeTp THna KOK-2 niau ®IK-56M;
KO0JIOBbI ¢ NpUTEPTHLIMUA NMPoOKaMu 00beMoM 50 u 100-200 mJ1; BoaHBbIH pacTBOp auda3oJia ¢
KoHueHTpamueii 5x10* mosn/a (~122 Mxr/i); pacTBop Au0a30.1a B XJ0podopMe ¢ KOHIIEH-
Tpanueii 1310 mosn/n (~245 mxr/a); xaopodopm, Boanslii 0,03 M pacteop BTC; 0,015 M
BO/IHBII PacTBOP XJIOPHCTOBOJAOPOJIHOM KHCJIOTHI.

KoHTpoJibHBIE BOIPOCHI:
1. dumarpamma COCTOSIHHUS CHCTEMbI C HEOTPaHUYCHHON pacTBOPUMOCTHIO KOMIIOHEHTOB B

XKUJKOM U OTPAaHMYEHHOM PACTBOPUMOCTBIO B TBEPAOM COCTOSTHUMU.

2. JluarpamMmMma COCTOSIHMSI CHUCTEMBbl C HEOTPAaHMUYEHHOW pPaCTBOPUMOCTHIO KOMIIOHEHTOB B
KUJKOM COCTOSIHUH, B TBEPAOM COCTOSIHUU 0OPa3yIOLIUX COCIMHEHHS TUIaBSIIUECs KOHTPY-
SHTHO.

3. XapakTepHucTHKa 3aTBEp/IeBaHUsI HEKOTOPBIX CMECeH.

4. TlpumeHeHHe AMATPAMM IJIaBICHHUSL.

PA3JIEJI 3. PACTBOPBI DJIEKTPOJIMTOB. DJEKTPOXUMUYECKHUE
MPOLECCHI.

IHorenunomerpus
JlaGopaTopHas paGora Ne 1
N3y4yenne creneHu 00paTHMOCTH HOHHBIX PeaKIUii MOTEHIIMOMETPHYECKMM MeTo-
A0M.
Heas padoTtsi:
1. U3yunth creneHb 00paTUMOCTH MOHHBIX peakIuii, ONMpeaAessIomuX MOTeHINAI MEMOPaHHOTO
CTEKJISIHHOTO 3JIEKTPO/aA.
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2. DKCIIEPUMEHTAIIBHO OTIPENICIUTh KUCIIOTHOCTh KOHTPOJIBHOTO PacTBOpA.
OGopy/noBanue, MaTepHAIbI: CTEKIHHBIN dnekrpoy ¢ H'- dyHkimeii, xmopcepedpsi-
HBIN 3JIEKTPOJI cpaBHeHuUs, TepmomeTp Ha S0°C, Habop cTaHIapTHBIX pacTBOPOB st pH-MeTpuun
(ummu 0,1M pactBop HCI), pactBop Beiibens, mepnas nocyna, pH-metp.
KoHnTpoJsbHbIe BONpoCHI:
1. OmnpenencHue n KIacCU(DUKANUS NEKTPOXUMUYECKUX MPOIECCOB. DIEKTPOXUMHUUYCCKUHN K-
BHUBAJICHT.
2. DNeKTpOAHBbIE MOTEHIHANBl. 3aBUCUMOCTD SJIEKTPOJHOTO MOTEHIHANA OT aKTHBHOCTEH
Y4acTHUKOB nosiypeakuuu, pH cpenpl. CrangapTHble 3HaU€HUS IOTEHLUATIOB.
3. DnexTpudecKkuil MOTEHIMAJ peakiiu 1 e€ CBs3b ¢ sHeprueit [ mdOca.

4. 3aBUCHMOCTb Pa3HOCTH MOTEHIMAIOB OT KOHLIEHTPAUH YJAaCTHUKOB OKHCIIUTEIBHO-
BOCCTaHOBHTEIILHON PEAKLIUN U TEMIIEPATYPBHI.

5. Kak ycrpoen ranbBanmdeckuid snemeHT? Kakue peakiuu mnpoTekarot npu ero padore? Kak
BozHuKkaeT DJIC rampBaHHMUECKOTO dJIeMeHTa?
6. Tenepanus DJIC B raapBaHWYECKUX 37eMeHTax. [IpuHIMI pabOTH TaIbBAHHYECKOTO dJIe-

MeHTa Jlannans- Akoowu.

7. Kiaccuukanus raibBaHUYECKUX 3JIEMEHTOB 10 UICTOYHUKY TOKA W HATHYHUIO TPAHUIIBI
MEeXAY )KUJIKUMHU (pa3amu.

8. Uto takoe anekrpoa? Kakue amekrpobl Bel 3HaeTe M kakoBo MX HazHavyeHHe? YeM OHU OT-
JINYarTCA?

9. Ilorenumomerpus. B 4em CylmiHOCTh MOTEHIIMOMETPHUIECKUX METOIOB aHaIM3a?

10. PactBops anekTposntoB. Knaccuduxkarus snextpoautos o bpercreny-Jloypwu.

11. VouHbIe peakiuu, CYIIHOCTD MPOIIECCOB.

12. KoHcTaHTBhl KMCIOTHOCTH M OCHOBHOCTH. Jlorapudmuueckue mokaszareinu KHUCIOTHOCTH M
OCHOBHOCTH.

13. MouHas cuna pactBopa. Pacuetr noHHOM CHIIBI pacTBOpa.

14. Pacuyer xorddunMeHTa aKTUBHOCTH U CpeHEr0 Kod(dduireHTa akTHBHOCTH 10 Teopuu [le-
Oas- Xrokkens. [IpenensHbIi cnydail.

15. Pacuer xoaddunmenta aktuBHOCTH 10 popmyse Jledast-XrokKkeass BTOPOro MpUOIMKEHUS.
KoHcranTa BblicanuBaHusl.

JlabopaTtopnasi padora Ne 2
Onpenenenne KOHCTAHTBI U CTENEHH AUCCOLUANMH 3J1EKTPOJIUTA MOTCHIIHOMETPH-
YeCKUM MeTOI0M
eab paboThI:
1. IlpoBepuTh S3KCIEPUMEHTATIBHO CIIPaBEAIMBOCTb 3akoHa OcTBaNbIA.
2. Paccuntars K, cnabGoif KUCIOTHI 1O JaHHBIM IOTEHLUHMOMETpUYECKUX u3MepeHuil pHa co
CTEKJISIHHBIM JIEKTPOJIOM.
OGopy/oBanue, MaTepHAIbl: CTEKISHHBIN dnektpoa ¢ H'- dyHkimeii, xmopcepedps-
HBIA 3JIEKTPOJI CpPaBHEHHUS, PTYTHBIM TepMOMeTp, HabOp CTaHIAPTHBIX pacTBOpoB it PH-
metpuu (wu 0,05M pactBop HCl), 0,5 M pacTBop yKCYCHOM KHCIOTBI, MepHas nocyna, pH-
METpP WU BOJIBTMETP.
KoHTpoJsbHbIE BONIPOCHI:
1. MexaHu3M BO3HUKHOBEHUS 3JIEKTPOIHBIX TOTEHIINAIIOB.
2. Ilpumepsr pacuera D/IC mns snementa Hanuansa-SAko6u. 3akon Kupxroda. DnekrpoaHsie,
11} dy3noHHBIE U KOHTAKTHBIE PA3HOCTH MOTEHIIUAIIOB.

3. KHaCCI/I(bI/IKaLII/IH QJICKTPOJAOB U 3JICMCHTOB. KOHI_IGHTpaI_II/IOHHLIe OJICMCHTBI.
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DNeKTpOo bl EPBOTO poja. DnemeHT BecroHa.

DIEeKTPOJIbI BTOPOTO PoJia: KATOMEIbHBIN, XJIOpCepeOpsHBIN.
OKHUCIUTEIBHO- BOCCTAHOBUTEIBLHEIE SJICKTPOABI. XI/IHFI/II[pOHHI)If/i QJICKTPOA.
NonocenextuBHbie 31eKTpoaAbl. CTEKISIHHBIN 3JIEKTPO/I.

© N s

KaxoBbl OCHOBHBIE THIIBI HOHOCEIEKTUBHBIX 3J1€KTPo10B? Kak OHM yCTpOEHBI U Ha 4eM OcC-
HOBaH NpUHIMI uX JeiicTBus? Kakue XxapakTepUCTUKH UMEIOT MOHOCEJIEKTHUBHBIE 3JIEKTPO-
IbI?

9. Kakumu cBOWCTBaMH JOJDKEH 00JIaaTh MaTepHaj, M3 KOTOPOTO M3TOTOBISIOT: a) KHIKUE

MeMOpaHbl, 0) TBepAble MEMOpaHBbI ISl HOHOCEIEKTUBHBIX 3JIEKTPOJIOB?

10. Kakue criocoOsl ornpeesneHusi KOHIIEHTPAIMA HOHOB € TIOMOIIBI0 HOHOCEIIEKTUBHBIX JJIEK-
TpoJ10B Brl 3Haere?

11. Knaccudukanus 31eKTpoJ0B U 3JIEMEHTOB 10 00paTuMocTu. DnemeHT BombTa.

12. Tpsmas noreHmmomeTpusi. CyliHOCTh METO/Ia.

13. Kak cTpositcs rpagyupoBOYHbIE TpadUKH IS TOTEHIIHOMETPUIECKUX OTIPEACTICHHN.

14. Kaxoil BUA UMEIOT rpalyHpOBOYHbIE TPAaQUKU MPHU MPOBEACHUU MPSIMBIX MOTEHIUOMETPH -
YECKUX HM3MEpPEHUN C TMOMOILIbI0 MOHCENEKTUBHBIX AEKTPOJOB: a) IJii KaTUOHOB, 0) IS
aQHMOHOB.

15. Bnusnue 3amanHoro pH Ha creneHb IMCCONMALIMN CIIA00TO IEKTPOIHTA.

16. Pacuer pH B uMCTBIX pacTBOpax ciaalObIX OAHOOCHOBHBIX U MHOTOOCHOBHBIX KHMCIOTaX, B

pacTBopax ciaObIX OCHOBAHHIA.

JlaGoparopHnasi padora Ne 3
OnpeneneHue KOHCTAHTHI U CTeNeHU THAPOJIN3A COJTU MOTEHIIHOMETPHUYECKHM Me-
TOAOM
eab padoThI:
1. [IpoBepuTth cripaBeIUBOCTH 3akoHa OCTBaIbJ]a MPUMEHUTENBHO K MPOIIECCY TUAPOIIN3A.
2. Paccuutath K; ¥ creneHu ruiposinia coau CUILHOM KUCIOTHI U CIab0r0 OCHOBAHUS MO JaH-
HBIM MOTEHIIMOMETPUUECKUX U3MEPEHUHN CO CTEKIITHHBIM AJIEKTPOJIOM.

OGopyaoBanue, MaTePHAIbI: CTEKIAHHBINA dektpon ¢ HY - ynkuueit, nabop cran-
JapTHBIX pacTBOpoB i pH-MeTpuu, BHICOKOOMHBIM BOJIBTMETP, XJIOPCEPEOPSHBIN AJIEKTPO.]
cpaBuenus, 0,1 M pactBop HCI, 0,5 M pactBop NH4Cl, xpoMoBasi cMech, MepHas mocyja, Tep-
MOMETP.

KoHTpoJibHBIE BONIPOCHI:
1. Kak knaccuuuupyroTcst 2JIeKTPO/Ibl, UCIIOIb3yeMbIe B TOTEHIIMOMETPUH?

2. DNeKTpoJbl CpaBHEHUs — XJlopcepeOpsHbId U KanomenbHbli. X ycTpoiicTBa, pyHKIuY,
MIPUHLIUIIBI IEUCTBUSA, JIEKTPOIHBIE PEAKIIUH.

3. Knaccudukanus WHAUKATOPHBIX 31€KTPOJIoB. VX GYHKIUS M OTINYMS OT 3JIEKTPOJOB CpaB-
HEHUS.

4. IlpuBeauTe MpUMepbl METAUTMUECKUX MHIUKATOPHBIX 3J1€KTpoJoB 1-ro u 2-ro pona. O6bsic-
HUTE MEXaHU3M UX JEHUCTBHUS.

5. YKaxuTe AOCTOMHCTBA M HEIOCTATKU MPSIMOM MOTEHIMOMETPUM M MOTEHIMOMETPHUECKOTO
METO/1a aHaJIn3a.

6. YkaxxuTe JOCTOMHCTBA M HEIOCTAaTKH MPSIMOM MOTEHIMOMETPUHM M MOTEHIIMOMETPHUECKOTO
METO/1a aHAJIN3a.

7. Pacuet pH B UMCTBIX pacTBOpax cojeil ciabbIX KUCIOT U OCHOBAHUIA.
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JlaGopaTopnasi paGora Ne 4
Bydepnbie pactBopsl. Onpenesienue 0ygepHoii eMKOCTH
Hean padoThi:
1. Paccuntars u IpuUroToBUTH Oy(EpHBIA pacTBOP
2.0npenenuth Oy(hepHyI0 eMKOCTh IPUTOTOBICHHOTO PacTBOpa
Oo6opynoBanne, MaTepuaibl: pH-MeTp wim MUUIMBOILTMETP TUIA DB-74, unaukarop-
HBIA CTEKJISIHHBIN JIEKTPOJ U DJICKTPOJ CpaBHEHHs (JIydlle XJIOpcepeOpsSHBIN); MarHUTHAs Me-
1Iajika, CTaKaH4uK A TUTpoBaHusa oobemoM 50-100 mi; rpagyupoBaHHble nuneTku Ha 5,0 u
25,0 mur; OropeTka; KOHWYECKHE KOJObI; CTaHIapTHBIE pacTBOpPHI st pH - MeTpuu; pacTBOpPHI
HCI; NaOH; CH3COOH u CH3COONa c¢ konrertpanueii 0,1 M.
KoHnTposbHbIe BOonpochl:
1. B uem cyTb MeTOJa MOTEHLUOMETPUUYECKOTO0 THUTpoBaHMUA? B kakux KoopauHaTax CTPOST
KpUBBIE MOTEHIIMOMETPUUECKOTO TUTPOBAHUS?
2. YKaXuTe CIocOOBl HAX0XKICHHSI TOUYKH SKBHBAJICHTHOCTH IPH MOTCHIMOMETPUYECKOM THUT-
POBaHHH.
3. Kakue THTpaHTBI UCTIONB3YIOTCS B METO/IE TIOTCHIIMOMETPUIECKOTO TUTPOBAHUS?
4. Kakyioo cuctemy 3J€KTpOJIOB CelyeT BbIOpaTh MPH MOTEHLUOMETPUYECKOM KHCIOTHO-
OCHOBHOM TUTPOBaHUHU?
5. Kak ycrpoen crexnsaHbIN 2mekTpon? Ha dem ocHoBaHa (QyHKIHS MOHHOW CENEKTHBHOCTH
TPYIIIbI CTEKISIHHBIX 3JEKTPOJO0B?

6. TloueMy moTeHIMAN CTEKJITHHOTO 3JIEKTPO/1a 3aBUCUT OT KOHIICHTPAIMA HOHOB BOAOpoIa?

7. BydepHoe neiicTBUE paCTBOPOB CIAOBIX DJIEKTPOIUTOB.
8. Pacuer pH pactBOpa ¢ OydepHoii cuctemoit. Mexanusm OydepHOTo IeHCTBUSI.

JlabopaTtopnasi padora Ne 5
HN3y4denue 3apucumoctu 0ydepHoit eMKOCTH OT COOTHOMEHU S Ci-rii/Ceonn MO pe3ysibTaTaM
NOTEHMOMETPUYECKOr0 TUTPOBAHUSA
eab padoThI:

1. IIpoBecTu MOTEHIIMOMETPUUECKOE TUTPOBAHHUE PAcTBOpa cab0i KUCIOTHI CUIIBHBIM OCHOBA-

HUEM.

2. OueHuThb BIUSHUE COOTHOIIEHUS KOHIEHTPAMH Cruer/Ceon Ha BETUUUHY OyhEpHON eMKOCTU

pacTBopa.

OobopynoBanue, matepuajbl: pH-mMeTp wim MWDIMBOIBTMETP THNA DB-74, uHAMKATOP-

HBIM CTEKJIIHHBIM 3JIEKTPOJ M 3JEKTPOJ CpaBHEHUs (JIydllle XJIopcepeOpsiHblil); MarHUTHAs Me-

Iasika, CTakaH4uK AJis TUTpoBaHusa oobemoM 50-100 mui; rpagyupoBaHHble TUNETKH Ha 5,0 U

25,0 mut; GropeTka; cTaHmapTHble pacTBopbl ans pH - merpuu; cranmaptasie pactBopsl HCI;

NaOH; CH3COOH c konnentpanueii 0,1 M.

KoHTpoJibHBIE BONIPOCHI:

1. Kakoif mporiecc BBI3BIBa€T BO3HMKHOBEHHUE JJEKTPOIHOrO moTeHnuana? Yrto takoe craH-
JApTHBIN 3JEKTPOAHBIN NoTeHran? Kak ero onpenenstor 3KCIepuMEHTaIbHO ?

2. Tlorenumomerpus. [IpumeHeHne meTona Iisl pacueTa TEPMOJIMHAMUYECKHX MapaMeTpoB,
koa(duimenTa akTHBHOCTH, pH pacTBopa v KOHCTaHTHI KUCIOTHOCTH.

3. Hns onpenenenus 3/IC B maHHO# paboTe B KayecTBe MHAWKATOPHOTO AJIEKTPOJA CIEAyeT
BBIOpAaTh: a) CTEKISHHBIN, 0) KaJOMENbHBIN, B) MEAHBIN; T') TiaTuHOBBIN? Kakas peakius
MPOTEKAET HA TPAHULIE pa3jieNa «[IOBEPXHOCTh AIEKTPOJIa — PACTBOP» B 3TOM cliydae?

4. Kaxkue (akTopbl BIHMSIIOT Ha BETMYMHY CKauyka MOTEHIIMAJIOB MPHU MOTEHIIMOMETPHUYECKOM
TUTPOBAHUU METOJIOM OKUCIIEHUSA-BOCCTAHOBICHUS?

5. Kak OLCHUBACTCA IMPABUWIBHOCTH U BOCIIPOU3BOJUMOCTb METOAA aHanmza’?
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6. bBydepHbie cBOMiCTBAa MHOTOOCHOBHBIX KHCIIOT.
7. bBydepnas cuna u 6ydepHast EMKOCTb.

JlabopaTropnasi padora Ne 6
Onpenenenue coaep:kaHus JIeKAPCTBEHHOI0 BellleCTBA MOTEeHIIHOMEeTPUYeCKUM THTPOBAa-
HHMEM B alIPOTOHHOM pacTBOpHUTeJIe
ean padoThI:
1. 3akpenuTh 3HaHUS O IPOTOHHBIX, ATPOTOHHBIX U aM(UIIPOTOHHBIX PACTBOPUTEIISX.
2. IlpoBecTn HEBOAHOE MOTCHIMOMETPHUYECKOE TUTPOBAHWE CIA00W KHCIOTHI MPH TOMOIIH
CTEKJISITHHOTO 3JIEKTPO/a.

Oo6opynoBanme, peaktuBbl: pH-MeTp wiu MumuBonbT™MeTp TUNa OB-74; MarHuTHAs
Mellalika; CTEKJISIHHBIN 37eKkTpo] ¢ H-pyHkuumen, xmopcepeOpsiHbIN 3IEKTPO, 3arOJHEHHBINH
HACBILLIEHHBIM PacTBOPOM XJIOpUJIA KaJIUs B 3TAHOJIE; CTaKaH JJIsl TUTPOBAHMS C KPBIIIKOM; MO-
mymukpooroperka Ha 5,0 mit; 0,1 M pactBop KOH B sTanosie niau 3TaHOJIEHO-0€H30IbHOM CMECH
(1:5); crannaptHbIil pacTBop OeH30iHOM KHCIOTh B JIM®A; 3 koHHUYeckue Kojaobl oo0bemMoM 50
MJI; pacTBOpP TMMOJIOBOTO CHHETO B 3TAaHOJIE C MaccoBoM foieit 1 %; pacTBop cynbdaaumesnHa
(MOXeT OBITH 3aMEHEH TI0 YKa3aHWIO MPEnoaaBaTeliss Ha pacTBOp Oapburtana, ¢ransa3ona, METH-
Jypanuia v T.1.).

KoHTpoJibHBbIE BONIPOCHI:

1. Kakue TUTpaHTBI UCHIOJB3YIOTCS B METOJIE MOTEHIIMOMETPUYECKOTO TUTPOBAHHUS?

2. Tloyemy mpW MOTEHIIMOMETPUIECCKOM THUTPOBAHUH B PSJC CIIydaeB IEIeCO00pa3HO HCITOJIb-
30BaTh HEBOJHbIE PACTBOPHI?

3. Tlouemy MeHseTCS OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIM moTeHIMan? Kakas 3aBHCHUMOCTB
BhIpaxkaeTcsi ypaBHeHneM HepHcera? [losicHUTE CMBICI BXOAIIUX B HETO BEJIMYHH.

4. BeiOepute BepHBI OTBET. AHATUTHUYECKUM CUTHAJIOM B TIOTEHIIMOMETPHH SIBIISIETCA: a) CHJIa
TOKa; 0) AIEKTPONPOBOJAHOCTD; B) KOJMUECTBO AMMEKTpruecTBa; T') DJC AMeKTpOXUMUUYECKON
STYCUKH?

5. Jlnsa onpenenenns DJIC B maHHOW paboTe B Ka4eCTBE MHIUKATOPHOTO AJIEKTPOJA CIEAYyeT
BBIOpaTh: a) CTEKJISIHHBIN, 0) KaJOMEJIbHBIA, B) MEIHBIN; T') MIaTHHOBBIM? Kakas peakmus
MIPOTEKAET Ha TPaHMIIEe pa3fielia «IIOBEPXHOCTh AIEKTPOJa — PaCTBOP» B 3TOM ciydae?

6. Kak crposites kpuBbie TuTpoBanus? Kak rpaduuecku o KpuBoid TUTPOBAHUS HAXOJAT TOY-
KY 9KBUBaJICHTHOCTHU?

7. IlpeumyiecTBa MOTEHIUOMETPUYECKOTO METOJa MHIUKALMU TOYKHU SKBHUBAJICHTHOCTU IIO
CPaBHEHHIO C BU3YyaJIbHbBIM.

Konaykromerpus

JlaGopaTopnasi padora Ne 7
Omnpenesienue npeaeabHON MOJISPHOM 3J1€eKTPONPOBOAHOCTH CHIBHOIO 3JIEKTPOJIH-
Ta

Heas padoTsI:
1. 3axpenuTb HaBBIKM KOHAYKTOMETPUYECKOTO U3MEPEHMSI AJIEKTPOIIPOBOTHOCTH.
2. OnpeaenuTs MOJISIPHYIO JIEKTPOIIPOBOIHOCTh OECKOHEUHO pa30aBIEHHOI'O PacTBOpPA CHIIbHO-
'O AJIEKTPOJIUTA.

O0opynoBanue, MaTepHaJIbl: YCTAHOBKA JJIs1 KOHIYKTOMETPUUECKUX U3MEPEHUH, stueii-
Ka, TepMoMeTp, MepHast nocyaa, 0,02M pactsop KCl, 0,1M pactBop HCI (moxxnHo HNO3, NaOH,

KNOs nunu uHO#M cunbHbIN 1-1 37IEKTpOIUT 10 yKa3aHUIO MpenojaBaTes).
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KOHTpOJILHLIe BOIIPOCHI:
5. H3MmepeHue Kakoro cBOMCTBa JIEXKUT B OCHOBE KOHJIYKTOMETPUUECKOro aHanu3a? B kakux equHUnax 3T0 CBOM -

CTBO U3BMEPACTCA U C IOMOILIBIO KaAKUX ychOfICTB?

6. HOI[BI/DKHOCTI) HoHa. DKBUBaJECHTHAs INOJABUKHOCTBH HOHA.

~

CBs13b IPOBOAMMOCTH PacTBOPA C MOJABUKHOCTHIO HOHOB.

8. Uem xapakrepusyercs yAeldbHas U SKBUBAJICHTHas (MOJIIPHAS) MPOBOJUMOCTH PACTBOPOB?
Kak MOXHO paccuuTaTh 3JIEKTPONPOBOAHOCTE? OT KakuX (PaKTOPOB 3aBUCTH IJIEKTPOIIPO-
BOJHOCTB?

9. BrusHHME KOHIIEHTPAIMH MIEKTPOJIUTA HA JIEKTPOMPOBOIHOCTh PACTBOPA: AIEKTPOPOPETH-
YecKuil U penakcauroHHbIN dPdexT. KoapduumeHnt anekrpuueckoil mMpoBOIUMOCTH. 3aKOH
Konbpayma.

10. KaxkoB BHJ KpUBOW THTPOBaHHS CMECH CHIBHOI M CIIa00if KHCIOT MIeT0Ybi0?

11. B uem oTnuume npsiMON U KOCBEHHON KOHAYKTOMETPUU?

Jlaboparopnasi padora Ne 8
N3yuenne quccoumanuu cJadoro 3J1eKTpPOJIUTA KOHIYKTOMETPHUYECKMM MeT010M
ean padoTsi:
1. IIpoBecTr KOHIYKTOMETPUUYECKOE U3MEPEHHS DIIEKTPOIIPOBOTHOCTH PACTBOpa MEPEMEHHOTO-
KOBBIM METOIOM.
2. PaccunTarh KOHCTAaHTY M CTENICHb JMCCOIMAIIAH PACTBOPA CIa0OTO DJIEKTPOJIUTA.
OobOopynoBanue, Marepuajbl: YCTAaHOBKA /JI1 KOHIYKTOMETPHYECKUX H3MEPECHUM,
sigelika, TepMoMeTp, MepHas nocyna, 0,02 M pacteop KCl, 0,5 M pactsop CH3zCOOH, NHsOH
WM UHOTO CJIab0ro AJIEKTPOJINTA M0 YKa3aHUIO MPEerojaBaTes.
KoHTpoJibHbIE BOIPOCHI:
1. Yto Takoe 31eKTponpoBOaHOCTH? Uem 00ycioBiIeHA 3JIEKTPONPOBOIHOCTH MPOBOHUKOB
MEepBOro U BTOPOTO pojaa?
2. Kak npakThuuecku OnpeneuTh AIEKTPOIPOBOIHOCTD?
3. UTto Takoe KOHIYKTOMETPUYECKOE TUTPOBAHUE M KaK €ro mpakTtudyecku mposectu? s ka-
KHX IIeJIell MOKHO HCIIOJIb30BaTh KOHIYKTOMETPUYECKOE TUTPOBaHUE?
4. Kakue 351eKTpoabl UCTOJIb3YIOTCS B METO/I€ MOTEHLIMOMETPUYECKOTO TUTPOBAHUA?
5. Konnykromerpus. [IpumeHenne KOHIYKTOMETPUU Ul ONPEAENICHUS] CTEIIEHN U KOHCTAHThI
JIMICCOLIMAIIMU CJIa00TO 3IEKTPOJIHTA.

Jlaboparopnasi padora Ne 9
Onpenaenenue coaep:kaHus J1eKAPCTBEHHOI0 BellleCTBA B Ta0JieTKe MPAMBbIM KOHIYKTO-
MeTPHYEeCKUM MeTO0M ¢ XUMHUYEeCKUM BO3/1eliCTBHEM HA CHCTEMY

eab paboThI:

1. ITomyynTh 3aBUCUMOCTH U3MEHEHUS YIEIbHOMN AIIEKTPOIPOBOIHOCTH OT KOJIMYECTBA UCCIEIY-
€MOT0 BEILECTBA.
2. OrmpenenuTs cofep)KaHue UCCIIEIyeMOro BellecTBa B TablIeTKe.

OO0opynoBaHne W peaKTHBBI: YCTAHOBKA ISl OMPENENCHUS SIEKTPUUYECKON MPOBOIH-
MOCTH, KOHIYKTOMETpHUYecKas siueiika, KOHn4YecKre Koyobl ¢ mpoOkamu ~ 100 mi, 6ropeTka uimm
nunerka Mopa Ha 50 mur; 0,02 M pactBop xnopuaa kanus; 0,02 M pactBop peareHra - XJopu-
CTOBOJIOPOJIHOW KHCIIOTBI; CTYIKA; OJHO U3 MEPEUNCIEHHBIX HU)KE BEIECTB B YHCTOM BHJIE U B
tabnerke: crpenrouun (nm-aMuHOOeH3Cynbhamun); amumonupud (1-benwun-2,3-aumeruin-4-
JMMETUIIAMUHOIIMPA30JI0H); OCeH30aT HaTpusi — ciabble ocHoBaHus. Cynbhaauvesun (2-(m-
aMuUHOOeH30JICyNb(haMUHI0)-4,6- IMMETUINTUPEINH); TAHAHTUH (aclaparvuHoBas KHUCIIOTA) —
cy1abble KUCIIOTHI.

KoHnTpoJsbHbIe BONIPOCHI:

®opma A Crpannuna 44u3 62



MuHHCTEpPCTBO HAYKH M BBICIIEro oOpa3oBaHust PO

o . Dopma
YIIbSHOBCKUI TOCYJapCTBEHHBIH YHUBEPCUTET

@ - PaGouast mporpamMmMa Iy CIUILIIHBL

1. DnexkTponpoBOJHOCTH PaCTBOPOB: yZENbHAs, SKBUBAJICHTHAs. 3aBUCUMOCTb YAEJIBHOM JIEK-
TPOIIPOBOJHOCTH OT KOHIIEHTPALUH JIEKTPOJIUTA.

2. @axTOopbl, BIMAIOUINE HA 3JIEKTPOIPOBOJHOCTH PACTBOPOB. MeXaHU3M IEpEeMEIICHUS
HOHOB.

3. Konaykromerpudeckoe TUTpOBaHUE, TPUMEHEHUE METOAA ISl OTIPEICIICHIUS] KOHIEHTPAIUN
BEILIECTBA.

4. Kak HaillTu 00beMbI IIEJIOUN U KHUCIOTbI, U3PACXOJOBAHHbIE HA TUTPOBAHHME KaXJ0Iro M3
KOMIIOHEHTOB cMecH?

DJ1eKTpPOoJIn3
JlaGopaTopnasi padora Ne 10
DJIEKTPOJIMTHYECKOE OCAKIEHHE INHKA U AHAJIU3 YJIEKTPOJIMTA.

ean pabdoThi:

1. Hayuntbcst coOMparh cXemy JIIsl QJIEKTPOJIUTUYSCKOTO OCKICHUS ITUHKA U3 CEPHOKHUCIIOTO
AIIEKTPOJIHTA.

2. DKCIepUMEHTAIBHO YCTAHOBUTH OCHOBHBIC 3aBUCHMOCTH, UMEIOIIIHE MECTO MPH DIICKTPOITU3E
PacTBOPOB CEPHOKHUCIIOTO ITUHKA C HEPACTBOPUMBIM aHOJIOM.

3. IlpoBecTn aHATU3 DIEKTPOIIUTA

O0opynoBaHue U peakTUBbBI:

Oobopynosanue: Cocynabl JUisi TPOBEICHUS ICKTPOJIN3a - 3MIT; ACPEBIHHBIA IITATUB IS
COCYZIOB C 3 THe37jaMH; CBUHIIOBBIE aHOJbl M AIFOMHUHHUEBBIN KaTOJ MO 3 MIT; rpedeHKa i BO3-
JYIIHOTO TEpeMEelIMBaHus; aMIepMEeTp; BOJIBTMETP; PEOCTaT; KyJOHOMETPhl MEAHbIe- 2 WIT;
dbapdopoas vamka; dhaphopoBoe OIrOIIE; Pa3HOBEC AHATUTUYECKHUM; TPOBOJA JJI CXEMHI ;
BOJOCTPYHHBIN HacocC ( /IS MepeMEIIMBaHUs dJICKTPOJIUTA); OYTHLUIb C TYOyCOM.

PacTBOpbI, peakTUBbI, MAaTEPUAJIBbI: DJIEKTPoJuT: pacTBop Zn SO4X7H>0O 300r/m, pac-
TBOp Xjopuctoro ammoHus - 10%-HbIi; WHAUKATOP; COJSHAS KUCIOTA TJIOTHOCTHIO 1,19r/mi;
pacTBop amMmmuaka S%-Hblil; BOCK; SJEKTPOJIHT ISl MEHOTO KYJIOHOMETpA.

TutpoBanHble pacTBOpbI: TUTpOBaHHHBIA pacTBOp IWHKA (10 T XUMHUYECKH YHUCTOTO ITMHKA
PacTBOPAIOT B COJITHOM KUCJIOTE, MOciie Yyero npuoasisioT 50 T XJIOpUCTOro aMMOHUS U, CIeJaB
pacTBOp MOYTH HEUTpaJIbHBIM, Pa30aBIISIIOT B MEpHOW Kojbe 10 1 J1); TUTPOBAHHBIN pPacTBOP
xentoi kposinoit coitu ( 43,0741 KaFe(CN)ex3H20 pactBopsiot B 151 BObI).
KoHTpoJibHBIE BOIPOCHI:

Uro Takoe snektpoinu3? Kakue npoiiecchl BKIOYAET B ce0sl IEKTPOTIU3?

3aKOHBI JIEKTPOIIH3A.

Kakwue nporiieccbl mpoTekaroT Ha KaTojae U aHoae?

KakoBa nocrnenoBaTenbHOCTD PA3PSAKI HOHOB Ha KaTo/e U aHoje?

DNeKTpoJHas MOISpU3AIIHSL.

B uem paznuyre mporeccoB 3JIeKTPOIn3a C pACTBOPHUMBIM U HEPACTBOPUMBIM aHOA0M?

Kakwue mporieccsl mpoTeKkaroT Ipu JIEKTPOIU3E BOJHOTO pacTBOpa cynbdara Meau: a) Ha

No ak~wdE

YTOJBHBIX 3JEKTPOAaX; 0) ¢ MEIHBIM aHOI0M?

8. Kakue MeTamibl MOXHO MOJYYUTh JIEKTPOJIM30M BOIHBIX PACTBOPOB uX cojei? Kakue
METaJlTbl HEJIb3SI OJIYYUTh TAKHM CIIOCOO0M?

9. DNeKTPOJN30M KaKHX COCTMHEHH, U MPH KAKUX YCIOBHAX MOXHO MOJYYHUTh METAJUIBL:
K, Ca, Al?

JlaGopaTopnas padora Ne 11

DJIEKTPOJMTHYECKAs NepepadoTKa JaTyHH
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Heas paboThi:
1. TIpoBecTH 31EKTPOIUTHYECKOE PAQUHUPOBAHKE JIATYHU C LEIBIO MOJyYEHUS YUCTOTO OCAI-

Ka MeJH.

2. Hayuutbcsi mpoBOAWTH HEOOXOIMMBIE PAcueThl MO MaTepUAIbHOMY OaliaHCy Ipolecca H
[IPOBEPUTH UX IKCIIEPUMEHTAIbHBIM IIyTEM.

3. YcraHOBUTH OCHOBHBIC TEXHUYECKHE KOI(DDHUIIMESHTHI, XapaKTePU3YIOIIHE HICKTPOIIH3.

Oo0opynoBaHue U PeaKTUBBI:

Oo6opynoBanme: Cocynibl aKKyMYJISTOPHOIO THIA I 3JIEKTPOJIM3a - 2IIT; aHOJbI Jia-
TYHHbIE — 4 IIT; KaToAbl MEJIHbIE -2 IIT; aMIiepMeTp Ha 5 A; BosbT™MeTp Ha 3 B; peocrar; kyo-
HOMETpP MEJHBIN; YCTaHOBKa JUIsSl AJIEKTpOaHa/IN3a C IUIATUHOBBIMU 3JIEKTPOJIaMU; BOJIOCTPYH-
HBIM Hacoc (A mepeMelInBaHus 3JEKTPOJIMTA); MPOBOJA JJIS CXEMbl; pa3HOBEC aHAJIUTHYe-
CKH.

PacTBOpBI, peakTuBBI, MaTepuaibl: DiekTposmT: pactBop CuSOsx5H.0 100 r/m u
H2SO04 100 1/71; 57€KTPOSUT UIT MEAHOTO KYJIOHOMETpA; WHAWKATOP; MEIHBIA KYIOPOC KpH-
crajuinueckuii. TuTpoBaHHbIe pacTBOpPbI: TUTPOBaHHBIM PACTBOP LIMHKA; TUTPOBAHHBIM pac-
TBOP KEJITOM KPOBSIHOM COJIN.

KoHTpoJibHBIE BONIPOCHI:

1. DOnexkrponus. OcHoBHbIE MOHATUSA. CyIIHOCTh MpoLecca 3EKTPOJUTHUECKON MepepadoTKU
natyHu. KaToaHblil 1 aHOAHBIN POLIECC B PaCTBOpax.

2. HepaBHOBeCHbIE 2IEKTPOXMMHUYECKHE INpouecchl. Posib Tud@y3un B 371€KTPOXUMUYECKUX
nporeccax.

3.  DIEeKTpOJIMTHYECKOE BOCCTAaHOBJIEHHME BOJHBIX PAaCTBOPOB. 3aBUCHUMOCTh IpOIEcca 3JIeK-
TPOJMTUYECKOTO BOCCTAHOBJIEHUS OT BEJIMUYMHBI KATOJHOI'O NOTEHIIMAJIa, MaTepuaa KaToa
U €ro NMOBEPXHOCTHU, TEMIIEPATYPHI, INIOTHOCTH TOKA, PUPOIbl AtekTposuTa (pH).

4. DnekTpoau3 BOIbI.

JlaGopaTtopnas padora Ne 12
DJIEKTPOJIMTHYECKOE 0CAK/ICHHE 0JI0BA U3 CTAHHATHBIX PACTBOPOB
eab padoThI:

1. DAEKTpPOJMTHYECKH TOJIYUYUTh IUIOTHBIN, TJIAJKUKA (HETyOUYaThli) U CBETJIBIH OCaJOK OJIOBA
U3 CTAaHHATHBIX PACTBOPOB.

2. YCTaHOBUTb OCHOBHBIE 3aBUCHUMOCTH, UMEIOLINE MECTO IPU 3JIEKTPOJIN3€ CTAHHATHBIX pac-
TBOPOB 0JIOBA.

ObopynoBaHue u pacTBOpbI:

OOopynoBanMe: BaHHA JJIS JEKTPOJIN3a (AKKYMYJIATOPHBIM CTEKJIIHHBIA COCYH); BOJS-
Hasl 2JeKTpuuecKas OaHs JUlsd [OJOrpeBa 3MIEKTPOIMTA; aMIIepMeTp Ha 5 A; BosbTMeTp Ha 5 B;
peocTatsl - 2 MIT; MEIHBINA KyJIoHOMETp; TepMomeTp Ha 100°; mpoBosa JUIsl CXEMBI, OJIOBSIHHbIE
aHO/JIbl M KaTO/Ibl U3 JTY’)KEHOU KeCTH.

PacTBopbl, peakTHBBI, MaTepuaJbl: Xjnopucroe 0yoBo (SnClaxH20); pactBop enkoro
HatpaTta 1,5 H; nepekuce Bojopoaa 30 %-Hast; pacTBOp Kpaxmaia; pacTBOp Uil KyJOHOMETpa.
TurpoBannblie pacTBopbl: HoaHbIN pacTteop 01 H.

KoHTpoJsbHbIE BONIPOCHI:

1. Mexanu3m o0Opa3oBaHMs KaTOJAHOTO CJIOSI METaJljia MPH OCAXKJIECHUH 0J0BAa U3 CTAaHHATHBIX
JNIEKTPOJIUTOB.

2. DIEeKTPOJIMTHYECKOE BOCCTAaHOBJIEHHME BOJHBIX PACTBOPOB. 3aBUCHUMOCTH IpoOIlecca 3JIeK-
TPOJMTUYECKOTO BOCCTAHOBJIECHHUS OT BEJIMYMHBI KATOJHOTO MOTEHIIMAalIa, MaTepuaa KaTo1a

" €ro NOBCPXHOCTHU.
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3. 3aBUCHMOCTb IpolLecca MEKTPOJIUTUUECKOTO BOCCTAHOBIEHUS METAIOB U3 BOAHBIX pac-
TBOPOB OT TEMIIEPATYPHI, IFIOTHOCTU TOKA, IPUPoAb! dekTpoauta (pH).

4. DNeKTPOJNTHYECKOE OKUCIIEHHE BOJHBIX PACTBOPOB. 3aBUCHUMOCTD IIPOIIECCA 3IEKTPOIUTH-

YEeCKOT0 OKHCJICHHUS OT MaTepuaa aHoia, INIOTHOCTH TOKa, TEMIIEPATYPBI.

DONeKTpoJIn3 BOAHBIX PACTBOPOB XJIOPUIOB LHIETOYHBIX METAJLIOB.

DNeKTpoJIN3 PacIIaBICHHBIX COJICH.

Pacuer cTanmoHapHOTo TOKA IPH 3JIEKTPOJIN3E.

o ~No o

PacueTr KOHLIEHTpaMK peareHTa Ipy IEKTPOIIU3E.

PA3JIEJI 4. XUMNYECKASA KHHETUKA U KATAJIN3
JlabopaTopnasi padora Ne 13
I'omorenHo-kaTraJuTHYeCKOEe OKMCIeHHE HOANAA KA nepcyab(aToM aMMOHUS
ens paboThI:
1. H3yuyuTh 3aBHCHMOCTH CKOPOCTH TOMOTeHHOH peakIuHu OKHMCJIeHHS HOAUA-HOHA OT
HAJIUYUS, IPUPObl 1 KOHUEHTPALMHU KaTaaIu3aTopa.
2. HayuwnTcsi mpoBOAUTH KHHETHYECKHE PacyeTbl H CTPOUTH I'PadpuKu 3aBHCMMOCTH IO
IKCIEePUMEHTAIBHBIM JAHHBIM
OOGopynoBaHue, MaTepraibl: Jied, TepMOMeTp, 4 kKonndeckux kool Ha 200 - 250 ma
" oaHa - Ha 500 mui. Broperka AJ1st THUTPOBaHMS, KOJIOBI 1JIs1 THATPOBAHUS, CBEKENIPUIOTOB-
JICHHBI pacTBOpP KpaxmaJa, nunerku Ha 10, 25 u 50 M1 uiaM He0OAbLIIOWH MepHBI M-
guaap. Pacropsi: 0,1M (NH4)2S20s; 0,02M KI; 0,5M H2S04; 0,0025M Na2S203 u 0,025M
CuSOs:.

KoHTpoJibHbIE BOIPOCHI:
1. OcHoBHBIC OHATHS U TIpeaMeT KHHETUKHA. CKOPOCTh XMMUYECKON peakiun. DaKkTopsl, BIIU-

SIFOIITUE HA CKOPOCTh XMMHUYECKOHN PEeaKIuu.

2. 3aKoH JACUCTBYIOIIMX MAcC JUIsl CKOPOCTEH PEaKIIny.

3. KoHcTaHTa CKOPOCTH XUMHUYECKOU PEAKIMK U ITEPUOI ITOTYITPEBPAILICHHMS.

4. Tloyemy B KHHETHYECKHUX METOJaX HAMOOJIEe YaCTO MCIOJIb3YIOT KaTaIMTUYECKUE PEAKIUH,
B KOTOPBIX OTIPENIEIAEMOE BEIIIECTBO SABJISETCS KaTaIu3aTopom?

5. OOmme mpencTaBlICHUs] O KaTaTUTHYECKUX peakmusax. OcobeHHocTtn KaTtanmu3a. CriocoObl
YCKOPEHUS PEaKIIHiA.

6. KwunHeTwka kataquTHYECKHUX peakiui. YpaBHeHne Muxasnuca-MeHTeH.

JlaGopaTtopnas padota Ne 14
N3yueHre KHHETHKH THAPOIIN3a YKCYCHO-3THIIOBOTO 3(pupa B KUCIIOH cpelie

Heas padoTsI:
1. VYcTaHOBUTH KHHETHUECKUU MOPSAIOK MpOIecca THAPOIIN3a YKCYCHO-3TUIIOBOTO 3(upa B

KHCJIOHN cpejie U U30bITKE BOIBI.
2.  OnpenenuTb KOHCTAHTY CKOPOCTU PEaKIUH.

O0opynoBanmne, MaTepHaJbl: JIe], MUNETKA HA 2 U 5 MJI MEPHBII LUIMHAP, JBE KOHU-
gyeckue kosobl Ha 100 - 200 mu1, konba Ha 500 mui, ko0a A1 TUTpoBaHMsL, TepMomeTp. PacTBo-
psL: atunanerart, 0,5 M u 1,0 M HCI1; 0,5 M NaOH, ¢enondraneun.

KoHTpoJsbHbIe BONIPOCHI:

1. Kakue QU3MKO-XMMHUYECKHE METObI Yallle BCErO NMPUMEHSIOT JJISl PErUCTPAlMd CKOPOCTH

HUHAUKATOPHBIX pCaKL[I/Iﬁ n HO‘-IGMY?
2. HCO6paTI/IMLIC PCaKuu HYJICBOTO U IEPBOTO IMMOPAAKA.
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OOpatuMble peakluy IepBOro MOPSAKA.
HeoOpaTumblie peakiiiy BTOpOro Mopsiaka.
HeoOpaTumble peakiyu TpETbETo MOPSIKA.

JIBe mapanenbHble peakliiy NePBOro NOpsIKa.
JIBe nmociuenoBaTelIbHbIE pEaKUy IEPBOT0 MOPsAKa.

© N A

3aBUCUMOCTh CKOPOCTH TIOCTICOBATEBHBIX PEAKIUH OT BEITUYHHBI KOHCTAHTHI CKOPOCTH
peaKkiuu.
Jlaboparopnasi padora Ne 15
HN3yyeHue KHHETHKHU OMBLIEHHS YKCYCHOITHJIOBOIO (hupa B 1IeJ04YHOI cpeae
ens paboThI:
1. YcraHoBUTH KHHETHYECKHUI MOPSAOK MPOIECcca OMbLIEHHS YKCYCHO-ITHJIOBOT0 ddupa
B LIEJIOYHOM cpeje.

2. OmnpeneJuTh KOHCTAHTY CKOPOCTH PeaKIHM.

OOGopynoBaHue, MaTepUaIbl: Jied, MAMeTKA Ha 2 MJI, MEPHBII IUJIMHAP, 1Be KOHUYe-
ckue KoJ0bl Ha 100 M u ogHa Ha 250 mJi, 0l0peTKa, XMMHYECKHI CTaKaH, TEPMOMETP.
PactrBopsi: CH3COOC;Hs (0,02 M); NaOH (0,05 M); HC1 (0,1 M), denoadranenn. Jdas
NPUTOTOBJIEHHSI OJTHOTO JIUTPA PACTBOPA ITUJIALETATA HYKHOH KOHIEHTPAIUU HEOOXO01H -
Mo 2 mJ 3¢upa pacrBoputh B 100 MJ1 3THII0BOrO cnupTa, a 3aTeM jJoBecTu 06bem a0 1000
MJI JUCTHJIJIMPOBAHHOM BO/IOM.

KoHTpoJibHBIE BOITPOCHL:

1. Yro Takoe mopsAmok peakiun? Peakiuy kakoro mopsijka Bl 3HaeTe?

2. Ormpenenenre NopsIKa Peakiui: METOJ TOJICTAHOBKH, Tpaduueckuii Metod, metoa BaHT-
lNodda, o nepuogy mosynpeBpaiieHus.

3. DOoTOXMMHYECKHE PEaKIMH: SHEpreTuka u crexuomeTpus. Kunernka poToXUMHUYECKUX pe-
aKIUH.

4. OO0uue npeacTaBleHus O LEMHbIX peakuusX. OCHOBHBIE CTAIHH.

5. KuHeTuka 11emHbIX MPOILIECCOB.

6. OOmue mpencraBiieHUss O KaTaluTU4YecKuX peaknusax. OcobeHHoctn katanusza. CrnocoObl
YCKOPEHUS PEaKIIHiA.

7. KuHeTHka KaTaIUTUYECKUX peakiuil. YpaBHeHne Muxasnuca-MeHTeH.

8. OOuue nmoHATHUSA O TeTeporeHHbIX npoieccax. Juddysus. 3akonsr Duka.
9. CKOpOCTb reTepOTreHHBIX PEAKIIUH.

JlaGopaTtopHas padora Ne 16

N3yueHre KMHETHUKU OKUCIIEHUS MOUIa BOJOPOIa IEPOKCHIOM BOIOPO/Ia B IPUCYT-
CTBHMHM KaTalu3aropa

Lens paboTsr:
1. OnpegeauTh KOHCTAHTY CKOPOCTH PeaKIMM OKUCJICHUS HOIHM/IA BOOPO/AA EPOKCHAOM

BO/I0pPO/Ja 0e3 KaTaIn3aTopa U B IPUCYTCTBHU KaTaJIM3aTopa.

2. OueHMTDH IHEPIruI0 AKTHBALMH PEAKIUH.

Ob6opynoBaHue, peakTHBbI: KOJIObI ¢ MPUTEPThIMU MpodkamMu Ha 200-250 mu1; K0JI0bI
A THUTPOBaHUsS BMecTUMOCThIO S0 mu1; Oloperka; cekyHaomep; tepmomerp or 0 10
100°C; TepmocTaT; pacTBOp MOAMIAa HATpUsA ¢ MaccoBoii nojei 0,4 %; pacTBop cepHOii
KHCJIO0THI ¢ kKoHUeHTpaumeil ¢(1/2H2S04) = 1 mMoJib/J1; pacTBOPHI NMEPOKCHIA BOAOPOAA U
THOCYAb(aTa HATPpUsA ¢ KoHUeHTpaumeil 0,025 moab/n1; pacTBop MoaHM0AaTa aMMOHMS C
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KOHLeHTpanuei 1 MoJib/JI; pacTBOP KpaxmaJa.

KonTtposbHbIE BOIIPOCHL:

1. Dwueprus akTUBanuu. 3aBUCUMOCTH SHEPTUM aKTUBALMU OT MPHUPOJLI PEareéHTOB, KOHKPET-

HOro M€xaHuismMa pCakiuu, TCMIICPATypPHhI.

No gk~ own

Pacnipenenenue yactun 1o ckopoctsiM 1 sHepruu. Pacnpenenenne Makcsesia.
Pacnpenenenue bonbimana. Pacder 1011 aKTUBHBIX MOJIEKYIL.

Teopust akTUBHBIX CTOJIKHOBEHUM. Y paBHEHUE AppeHHYyCa.

Amnanus ypaBHenust Appennyca. [IpaBuno Baut-I'odda.

Teopust akTHBUPOBAHHOTO KOMILJIEKCA DUPHHTa.

Ananu3 ypaBHeHus DipuHra. CBsi3b SJHEPTUU aKTUBAIIMH C SHTAJBIIMEH aKTUBAIUH.

8. TEMATHUKA KYPCOBBIX PABOT

HE 3alllIaHUPOBAHO y‘leﬁHLIM IJIAHOM

8. IEPEYEHDb BOITPOCOB K 3AYETY

1.

10.

11.

12.

13.

14.
15.

16.

Hcxonnpie mocTyaaThl TEPMOAMHAMUKH. TepMUYECKUE U KAIOPUUECKHE YPaBHEHUS CO-
CTOSTHUSL.

Buytpennss sHeprus u 1-p1if 3aK0H TepMOAMHAMUKH B iepeMeHHbIX T, V. TemnoBoit

3¢ dexT mpu MOCTOSHCTBE 00BhEMa U MIOCTOSTHCTBE TABJICHHUS.

CranmapTHBIE COCTOSTHUS U TEPMOIMHAMUYECKHE (DYHKIIMY WHANBUyaTbHBIX BEIICCTB.
N3menenne TepMoMHAMUYECKUX (PYHKIUN B XUMUUYECKUX PEAKIUAX.

3akoH ['ecca. DHTaNmbMKU 00pa3oBaHus, CTOpaHus, pacTBOpPeHUs. TepMOXUMUYECKIE
LUKJIBl. DHTAIBINSA XUMUYECKON CBSA3U.

3aBUCHMOCTBH TerIoBOro 3 dexra peakiuu oT Temneparypbl. Popmyna Kupxrodda.
TepMOIMHAMUYECKOE U CTATUCTUYECKOE ONPEEICHUS SHTPONHHU. BTOpoii 3aK0oH TepMoO-
JTUHAMUKH.

Tennoas Teopema Hepucra. Tpernii 3aKkoH TepMOAMHAMUKHA. AOCOFOTHAS SHTPOIUS U
METO/Ibl €€ OLICHKH.

OynaameHnTanbHOe ypaBHeHue ['n66ca. Xapakrepuctuueckue (yHKIUH.

Ouneprus ['n06ca kak xapakrepuctruueckasi QyHKIHS U TEPMOAMHAMUYECKUN MOTEHLIUAI.
VYpasuenue ['u66ca-I"enpmromnsia mis sueprun ' no6ca. CootHomeHuss MakcBeria.
CBs13b KaJOPUYECKOTO U TEPMUUYECKOTO YPABHEHHS COCTOSIHUSA.

TepmoiMHaMHUECKOE ONTMCAHNE MHOTOKOMIIOHEHTHBIX cucTeM. [lapunanbHbie MOJIbHBIE
BEeNUYMHBL. YpaBHeHue ['u60ca-/{rorema.

XHUMHUYECKUH NOTEHIMA KaK MapiuyaibHas MOJIbHAs BEJIMYMHA, €70 3aBUCUMOCTb OT
TEMIIepaTypbl U JaBICHHUS.

XUMHUYECKUE TOTEHIIUAIBI KOMIIOHEHTOB PacTBOPa; aKTUBHOCTh U KOO(PPHUITMEHTHI aK-
TUBHOCTH. TepMoauHaMuKa cMenieHus. MI30bITOuHbIe BETUYHUHEI.

WneansHbie pacTBOphl. 3akoH Payns. [laBnenue napa Han uaeansHeIM pactBopoM. [lpe-
JeNbHO pa30aBIeHHbIC PACTBOPHI. 3aKOH [ 'eHpH.

KonnurarusHelie cBOMCTBa paCTBOPOB 3JIEKTPOIUTOB U HEIIEKTPOJIUTOB.

YcnoBust pa30Boro paBHOBECHs B T€TEPOreHHBIX cucTeMax. Knaccudukarms ¢pa3zoBbix
nepexoaoB. [IpaBuio ¢a3 I'ndoca.

®dazoBble AUarpaMMbl OJIHOKOMIIOHEHTHBIX cucTeM. Y paBHeHusa Kianeiipona u Kna-
nelipona- Knaysuyca.
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17.

18.

19.

20.

21.

22.

23.

24,

[Ipocteiimme da3zoBbie AuarpamMmsl "Temrneparypa — coctas". JluarpaMmel ">KUIKOCTh —
nap". Azeotpon. Jluarpammsl "KHUIKOCTb — TBEPAOE BEUIECTBO". DBTEKTHUKA.
TepMoIMHaMMYECKOE ONTMCAHNE XUMUYECKUX peakuil. XUMUYECKas IEPEMEHHas.
CpoicTBO XUMUYECKON peaKMK. Y CI0BUSI XMMHUUECKOTO PABHOBECHSI.

3aKoH JIEHCTBYIOLIUX MacC AJIs UAEaJIbHO-Ta30BOM peakIMOHHOM cMecu. CBsI3b KOHCTAH-
Thl PABHOBECHSI C U3MEHEHUEM CTAHJAPTHBIX TEPMOJUHAMUUYECKUX BEJIMYUH B pEaKIUU.
OO0uue cBoiicTBa KOHCTAHT paBHOBecHsl. CMelleHre XMMUYeCKoro paBHoBecus. [1pun-
nur Jle arense. YpaBHEHUSI H30TEPMBI U U300apbl PEAKIUU.

TepmoMHaMUYECKUI 3aKOH JEHCTBYIOIIMX MACC ISl TETEPOr€HHBIX PEAKIUN U PEaKLUn
B pacTtBopax. CBsi3b Tem1oBoro 3¢ ¢exra peakiiuu ¢ KOHCTAaHTON PaBHOBECHSI.
DNEeKTPOXUMHUUECKUN MOTEHIMA. DIIEKTPO/Ibl U Noiypeakuuu. OKHUCIUTENbHO- BOCCTA-
HOBUTENbHAS 1apa. OCHOBHBIE THUIIBI AIEKTPOI0B. PaBHOBECHE 2IIEKTPOI-PacTBOP.
DneKTpoJHbIE NOTEHIIUANBI. 3aBUCUMOCTD 3JIEKTPOAHBIX MOTEHLIUATIOB OT KOHIEHTpalnuni
(axTMBHOCTEW) MOHOB M TeMnepatypsl. Y paBHeHue HepHera.

Onexrpoasmxkymas cuina (3/C), ee CBA3b C TEPMOAMHAMUISCKUMHU BEIMYNHAMHA. TUTIBI
raJlbBAHMYECKUX 3JIEMEHTOB.

HNEPEYEHbB BOITPOCOB K OK3AMEHY

1.

10.

TepmoauHaMHUYECKHE CUCTEMBI, COCTOSIHUSI U XapaKTEPUCTUKH (KJIacCH(pUKALUsS TepMO-
JTMHAMUYECKAX CHCTEM; SKCTCHCUBHBIC M WHTCHCHBHBIC XapaKTEPHCTUKU CHUCTEMBI; Ma-
paMeTpsl COCTOSTHHUS, (YHKIIUM COCTOSHHS, PacyeT SHEPTrur U 00beMa UACaTbHOTO rasa,
CTaHJAPTHOE, PABHOBECHOE U CTAI[HIOHAPHOE COCTOSIHUE CUCTEMBI).

TepmoauHaMHuYecKre TPOLECcChl (MIEPEeX0]] CUCTEMBI M3 OJHOTO COCTOSIHHSI B JIPYro€ B
OTKPBITBIX CHUCTEMax - JIB€ TUIUYHBIC CHTYyallid; 0OpaTuMble W HEOOpaTUMBbIE MPOIEC-
CBI).

N3oTepmuueckoe m3MeHeHHe o0beMa (M30TEPMHUUECKOE pacIIMpEeHUe ra3a B HeoOpaTu-
MOM U 00paTUMOM TIpoIiecce, pacdeT paboThl ATHX MPOIIECCOB; paboTa c)kaTusi B HeoOpa-
THMOM 1 0OpaTUMOM TIporiecce).

[lepBoe Havano TepMOAMHAMUKH (BHYTPEHHSISI SHEPTHsI CHCTEMBI; TEIUIOTa H paboTa Kak
(GopMBI TIepeaud HEPruu; 3HAK TEIUIOTHI U paboThI; (GOPMYIHMpPOBKA MEPBOTO Havalia
TEPMOJIUHAMHUKH ).

[lepBoe HauaI0 TEPMOJMHAMUKY ISl PA3JIUYHBIX MPOIIECCOB B CHCTEME HJICATBHOTO ra3a
(pacueT sHEpruM, TEIUIOTHI U PabOTHl B HM30TEPMHUECKHX, M300apHBIX, HM30XOPHBIX U
aanabaTUYECKUX MpoIeccax).

TemnoTta u paboTa peakiuit (3akoH ['ecca 1y mapalijienbHBIX U TMOCIEA0BATEIbHBIX pe-
aKIUi; pacyeT paboThl MPOTHUB MOCTOSHHOTO BHEIIHETO JaBJICHHUS).

DOHTanbnus (SHTAIBNUS KaK GYHKIHS COCTOSIHUSA H300apHOT0, H30XOPHOTO U U30TEPMU-
YEeCKOTO MPOIIECCOB; CBSA3b SHTANBIINU C TEINIOTON, SJHEPTHEH).

Pacuyer TemnoTel peakiuii (cTaHAApTHBIC YHTATBITUN 00pa30BaHUs U CTOPAHUS BEIIECTB).
TemnnoeMKOCTh BeliecTB (MOJSIPHBIE TETUIOEMKOCTH BEIIECTB KaK MPOU3BOJHBIE OT BHYT-
pEHHEH SHEepPTUr U HTAJBIINH, PACUeT 3TUX BEIMYNH JIJIS HICATHHOTO Ta3a).
3aBUCHMOCTh TEIUIOTHl PEAKIMU OT TEMIEPATyphl (3aBUCUMOCTh H3MEHEHHS DHTAIbIIHH
peakiuu oT TeMIEpaTypsl; ypaBHeHue Kupxroda).
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TennoTel (GU3NKO-XMMUYECKUX MPOIECCOB (PAaCTBOPEHME BEIIECTB: I'a30B, KPUCTAILIO-
THJIPATOB; PEAKIMH HEHTpan3auuu; (pa3oBbie MPEeBpAILCHUS).

OOt cMbICH BTOPOTrO Hayala TEPMOJUHAMUKH (SHTPOMMS KaK Mepa 3HEPreTUYECKOro
Oecriopsiika B CUCTEME Ha IIPUMEpax pacHpelesIeHUsl MOJIEKYJ BEIeCTBa 110 00beMy U
BbIPABHUBAHUS TEMIIEPATYPBl MEXK1Y YacTSIMH CUCTEMBbI; IIOHATUE O BYX CTUMYJIaX, He-
00XOAMMBIX JIJIs1 CAMOTIPOU3BOJIBHOTO MPOTEKAHHSI XUMUYECKHUX TTPOIIECCOB).

CBsi3b HTPOIIUU C TEIUVIOTON 0OpaTUMOTO Tpoliecca (TP OCHOBHBIX (paKTa, CBHUICTEIb-
CTBYIOILIUX O TOM, YTO HTPOINHUS 3TO PyHKIUSA cocTosiHUS; MK KapHo).

Pacuer m3aMeHeHUs SHTPONUU B HEKOTOPBHIX Mpoleccax (oOpaTuMblil aguabaTU4eCKHi
MIPOLIECC; HAarpEBAHUE CHCTEMBI; (pa30BbIE MEPEXO/Ibl; U30TEPMUUYECKOTO PACIIUPEHUS U
CKaThs Ta3a; U30TePMUYECKOE M3MEHEHUE KOHLEHTpAllMU PacTBOpa; pa3OaBieHHE pac-
TBOPOB; a0COJIOTHASI SHTPOIIHS ).

Cratuctuueckas npupoja SHTPONUU (MaKpOCOCTOSIHUE UM MHUKPOCOCTOSIHUE CHCTEMBI;
BEPOSTHOCTH MHKPOCOCTOSTHUU pi W OOIIEe YUCIO BO3MOXKHBIX MHUKPOCOCTOSIHUM () -
CBSI3b MEXJly STUMHU BEJTMUMHAMHU U SHTponueil cucreMsl; popmyna bonblimana, u3mMene-
HUE SHTPOIIHNH B MPOIIECCE).

Maremaruueckasi GopMyJIUpOBKa BTOPOTO Hayajga TEPMOJIMHAMUKH (TEIUIOTa pPealbHOTO
1 00paTUMOTro Mpoliecca; SHTPONUNHHBIA (akTOp U MpenaeiabHas o BeJIMYMHe padoTa, KO-
TOPYIO MOXET COBEPIIIATh CUCTEMA B MpoIiecce, KOIPPHUIIUEHT MOIE3HOTO ACHCTBHUSA).
TpeTuii 3aKk0H TepMOJIMHAMUKH — nocTynat Ilnanka.

W3onupoBanHble cUCTEMBbl (3HAUYEHUE TEIUIOTHI PEATbHOTO MPOIECcCa; CaMOIPOU3BOJIb-
HBIN TIPOLIECC U PHTPOIIHS).

3aKpbIThIe CUCTEMBI: U30TEPMO-U30XOPHBIE Mpolecchl (CBOOOAHAS dHEPTHsl | enbMrolib-
112, €€ 3aBUCUMOCTh OT SHEPTUH U SHTPOIIHNH MPOLIECCa).

3aKphIThIE CUCTEMBI: M30TEpMO-HU300apHBIe Tpolecchl (cBoOoaHas 3Heprus ['nbbca, ee
3aBUCHUMOCTD OT SHTAJIBIIUU U SHTPOIIUH).

[TonsiTHe 0 TepMOIUHAMUYECKHUX MOTEHIUANaX ((QYHKIIUU COCTOSIHUS - SHTPOMHS, SHEP-
rus ['enbMmroneia, sHeprus ['m66ca — Mo M3MEHEHUSIM KOTOPBIX MOXHO CYAUTH O BO3-
MO>KHOCTH HJIM HEBO3MOXXHOCTHU IPOIECCa B PA3HBIX CUCTEMAX).

Cwmbicn u ucnonb3oBanue sHeprun ['md6ca (sK3epronnueckre, oOpaTuMble U SHAESPTOHU -
YECKHE MPOIIECCh; MAKCUMAJIBLHO TI0JIe3Has paboTa u sHeprus ['nooca).

[IpousBoanbie sHepruu ['n60ca o Temmneparype u 1aBICHUIO.

XUMHUYECKUN MOTESHIIHAI.

OcmoTHuecKre TPOIIECCHI.

Oneprus ['m06ca XMMHUYECKUX peakiuil (CBsA3b C KOHCTAHTON paBHOBECHUS U NMPOU3BEJIe-
HUEM KOHIIEHTpaluui). YpaBHEHHE U30TEPMBbI PEAKIUH.

AHanu3 ypaBHEHUS M30TEPMBbl PeaKLUH (3aBUCUMOCTb CTaHJapTHOM sHeprun ['mb0ca ot
KOHCTAHTBl PABHOBECHSI M KOHLIEHTPAIIMH YYACTHUKOB PEAKLIUH).

[IpakTyeckuii pacueT U3MEHEHHUs CTaHIapTHOM 3Heprun ['n6oca.

Peaxium, nymme ¢ yuactueM BOJOPOIHBIX HOHOB. Pacuer kaxymeiics sneprun ['nboca.
3aKOH JEMCTBYIOLIUX MACC /711 PABHOBECHH.

3akoH I'ecca 11 KOHCTaHT PaBHOBECHSL.

[punnun Jle-IllaTense (KOHIEHTPALMOHHBIE BO3MYILEHUS, U3MEHEHHE OOIIero jaBe-
HUS, BIUSIHUE TEMIIEPATYPHI).
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Bnusiaue Temmeparypsl Ha H3MEHEHHE SHTPOTIMH PEAaKIUU 1 U3MeHeHue sHepruu [ 'nb60ca
peaxkuuu.

3aBHCHMOCTh KOHCTAaHTHI PaBHOBECHSI OT TEMIIEpATypbl, YpaBHEHHE HM300apbl XUMHUYE-
CKOM peakiuH.

®a3wl cucteMbl U (pa30BbIC IEPEXO/IbI.

Umcno He3aBHCUMBIX KOMIIOHEHTOB (pa3bl.

YcnoBus Gpa3oBoro paBHOBECHS.

YacTtHble ciTydan yCIOBHS XUMHUYECKOTO paBHOBecHs Mexay (azamu (ha3br 0Opa3oBaHbI
JBYMSI HECMEIIUBAIOMIMMHUCS KHUIKOCTSIMU; B CHCTEME C JBYMsI HECMEIIMBAIOIUMUCS
(azaMu pacTBOPEHHOE BEIIECTBO MO-Pa3HOMY B3aMMOIEHCTBYIOIIEE C PACTBOPUTEISIMH,
o0OpasyromuMn Kaxayro u3 ¢as; oaHa (asza pacTBOp JIETY4ero BEIIeCTBa, BTOpas — ras3o-
Basi, KyJla BEIIECTBO MOXET PAaCTBOPATHCS C IOBEPXHOCTH PACTBOPA; BEIIECTBO HAXOINT-
Cs B KUJIKOM HJTH TBEP/IOM COCTOSTHHH)

[IpaBuno ¢a3 I'n60ca (Tepmuueckoe, MEXaHUYECKOE U XMMHUYECKOE PaBHOBECHE; YHCIIO
HE3aBUCUMBIX IEPEMEHHBIX, YUCIIO KOMIIOHEHTOB, YUCIIO CTETIEHEH CBOOOIBI CHCTEMBI).
OOuuit aHanU3 OJHOKOMIIOHEHTHBIX CHUCTEM (MOHOBAapUaHTHbIE, OMBApUAHTHBIE M WH-
BApUAHTHBIE CICTEMBI).

Jlnarpamma cocTOsIHUSI BOJBI: O0IIee OMHCAHUE.

®U3NYECKUN CMBICIT JUarpaMMBbl COCTOSTHUS BOJIBI.

JnarpaMmma cOCTOSIHUSA CEPHI.

VYpasuenue Knaysnyca-Knaiinepona: obmas gopma.

3aBUCHUMOCTb JIaBJICHUS HACBIIIEHHOI'O Mapa OT TEMIIEPATYpBHI.

3aBUCUMOCTb TEMIIEPATYPHI IJIABJICHUS OT JaBJICHUS.

IIpupona pactBopoB. CriocoObl BeIpak€HUs] KOHLIEHTPALMK PACTBOPOB (TOJIAPHBIC, HE-
HOJIIPHBIE U HJI€aJIbHBIE PACTBOPHI; IEPEX0/1 K MOJISIPHOM J1071€).

TepmoauHaMuKa pacTBOPEHHUS: Ta30BbI€ PACTBOPHI.

TepmoauHaMuKa pacTBOPEHUS: KUJIKHUE PACTBOPBI.

PactBopenue ra3oB B xuakocTH (3akoHsl I'enpu u CeyeHoBa).

PacTBOpHMMOCTb TBEP/IBIX BELIECTB B )KUIKOCTH.

da3oBoe paBHOBECHE pacTBOp-Nap pacTBopures (3akoH Payns). KosuratusHele cBOM-
CTBa.

CnencrBue u3 3akoHa Payis: u3MeHeHue TemrepaTypbl KUIIEHUS U 3aMep3aHusl pacTBO-
POB (AMarpamMma B KOOpAWHATAX JIaBICHUE-TEMIIEPaTypa).

IIpupoa 30yTHOCKONNYECKON U KPHOCKONINYECKON KOHCTAHT.

OcmoTHyeckoe JaBlieHHe PacTBOPOB.

AKTHBHOCTB BEIIECTBa, €€ OTVINYME OT KOHLEeHTpauuu. ['paduk 3aBucumoctu ko3¢ddu-
LIUEHTA aKTUBHOCTH OT KOHIIEHTPALIUH.

VYpaBuenue ['n66ca-/{rorema, BbIBOA ypaBHEHUS.

KonnmuraTuBHbIE CBOIICTBA PAaCTBOPOB AJIEKTPOIUTOB.

CwMmecu, nouuHsIONIMECs 3aKOHyY Payns (ueanbHble CMecH): TaBJI€HUE U COCTaB Mapa.
WneanbHble cMECH: MOJIHBIA BapUAHT JUArPaMMBI 1aBJICHHUS.

WneanbHble cMecH: TUarpaMMbl KMIIEHHSL.

CmMmecH, OTKIJIOHSTIOLIMECS OT 3aKoHa Payist.

A3€0TpOIHBIE CMECH.
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64. Pa3nenenue XuAKOCTEH — MepEeroHKa U peKTH(PHUKAIINS.

65. Orpanu4eHHO PacTBOPUMBIE KUIKOCTH (HA IPEMEPE CMECH BO/Ia-aHUJIMH).

66. B3anMHO HepacTBOPHUMEIE KUIKOCTH (Ha MpUMeEpe BoAa-0SH30II).

67. Dxcrpaknus (K03hUIMEHT pacTpeieneHus, pacdieT MacChl SKCTParupoOBAaHHOTO BeIIe-
CTBA).

68. PaBHOBeCHE KpHUCTAILT - KUAKHI pacTBop. Kimaccuduxkarmsi.

69. 3arBepaeBanue OMHAPHBIX KUAKHX cMeceil. JlnarpaMma COCTOSHHSI CHCTEMBI C HEOrpa-
HUYEHHOW PaCTBOPUMOCTHIO KOMIIOHEHTOB B )KHJIKOM U TBEPAOM COCTOSHHH.

70. 3aTBepaeBaHue cMecei, B KOTOPBIX KOMIIOHEHTHI B3aWMHO HEPAaCTBOPHUMEI B TBEPIOM CO-
cTosiHuM. J[marpaMma COCTOSIHUSI CHCTEMBI C HEOTPAaHMUYEHHON PaCTBOPUMOCTHIO KOMIIO-
HEHTOB B JKHJIKOM U B3aMMHOI HEPaCTBOPUMOCTHIO B TBEPJIOM COCTOSIHUU.

71. lmarpaMMa COCTOSIHHSI CHCTEMBI C HEOTPAaHHYEHHOH PAacTBOPUMOCTHIO KOMIIOHEHTOB B
KHUJIKOM U OTPaHUYEHHOW PACTBOPHUMOCTHIO B TBEPJIOM COCTOSTHHH.

72. lnarpaMMa COCTOSTHHSI CHICTEMBI C HEOTPaHHMYEHHON PacTBOPUMOCTHIO KOMIIOHEHTOB B
KHUJIKOM COCTOSIHUH, B TBEPJIOM COCTOSHHH OOpa3yIONINX COSTUHEHHS TUIABSIIAEC KOH-
TPYJHTHO.

73. XapakTeprcTrKa 3aTBEpJICBaHNS CMECEH.

74. IlpuMeHeHre AuarpaMm IJIaBICHHUSL.

75. XUMHYECKOE paBHOBECHE B TOMOTCHHBIX CHCTEMaX.

76. XUMHYECKOE PAaBHOBECHE B T€TEPOTEHHBIX CHCTEMAX

77. YpaBHEHHE N30TEPMbl XUMHYECKOU PEAKIINH

78. YpaBHeHUe n300apbl U U30XOPbl XUMUUECKOU PEAKIIUH.

79. AncopOuus. M3otepMbl agcopOmum.

80. IIpuHuumel pacyera cocTaBa paBHOBECHOI CMECH MNP MPOTEKAHUU PEAKLUU B pealbHBIX
cUCTEeMaXx.

81. CnoxxHble paBHOBeCHUS. 3aBUCUMOCTh KOHCTAHThI paBHOBECHUS OT TeMIIepaTyphsl (ypaBHe-
Hue nzobapsl Bant-I'odda).

82. NoHHbIe paBHOBECHS.

7 cemectp (pasaenni 3-4)

PactBops! anextponutoB. Knaccudukarus snekrpoautos no bpencreny-Jloypu.

KoHcTanThl KUCTOTHOCTH M OCHOBHOCTH. Jlorapudmuueckue mokaszaTenu KHUCIOTHOCTH H

OCHOBHOCTH.

Brnusinue 3agannoro pH Ha ctenens quccouuanuu caaboro 3JIeKTpoIInTa.

Pacuer pH B 4uCTBIX pacTBOpax ciiaObIX OJHOOCHOBHBIX U MHOTOOCHOBHBIX KHCIOTaX, B

pacTBopax ciaaObIX OCHOBAHUIA.

Pacuet pH B 4ucThIX pacTBOpax cojel cinadblX KUCIOT U OCHOBaHUH.

BydepHoe nelicTBre pacTBOPOB cIa0bIX 3JIEKTPOIUTOB.

Pacuer pH pactBopa c OydepHoii cucremoil. Mexanusm OydepHoro neicTBusl.

BydepHble cBOMicTBa MHOTOOCHOBHBIX KHCIIOT.

Bydepnas cuna u 6ydepHast EMKOCTb.

Wonnas cuna pactBopa. Pacuet noHHOM CHITBI pacTBOpa.

. Pacuer ko3¢ ¢umenta akTHBHOCTH U CpeAHEro kod(duiineHTa akTuBHOCTH 1o Teopuu Jle-

6as1-Xtokkens. [IpenenbHblil ciryyaii.
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Pacuer koadduuumenta akruBHocTH 1o popmyre Jlebas-XIoKKelss BTOPOTO MPUOIIKEHHS.
KoHcranTa BblcanuBaHusl.

[ToaBMXXHOCTH MOHA. DKBHUBAJIEHTHASI [10ABM>)KHOCTb MOHA.

DNEeKTPONPOBOJHOCTh PACTBOPOB: YAEIbHAs, IKBUBAJIEHTHAs. 3aBUCUMOCTb YAEIbHOM 3JIeK-
TPOINPOBOJHOCTH OT KOHIIEHTPALUH JIEKTPOIUTA.

CBs13b IPOBOAMMOCTH PacTBOPA C MOJABUKHOCTHIO HOHOB.

@axTophl, BIUAIOIIME HA 3JIEKTPONPOBOJHOCTh PACTBOPOB. MeXaHU3M NepeMeEIleHUs
HOHOB.

BnusiHue KOHIEHTpalMK JIEKTPOJIMTA HA JIEKTPOIIPOBOJHOCTD PACTBOPA: ANEKTPOPOPETH -
YecKuil U penakcaunoHHbINH dPdekT. KoapduumeHnt snekrpuiueckoil mpoBOAUMOCTH. 3aKOH
Konbpayma.

Konnykromerpus. [IpumeHeHne KOHIYKTOMETPUH AJIsl ONPENEICHHs CTENEHN U KOHCTAHTBI
JIMICCOLIMAIIMU CJIab0T0 3IEKTPOJINTA.

KonaykroMerpuueckoe TUTpOBaHKE, IPUMEHEHUE METO/1a JUIsl ONpeIeIeHHs] KOHIIEHTPAIUuH
BEIECTBA.

Knaccudukanus raqpBaHMYECKUX 3JIEMEHTOB MO HMCTOYHUKY TOKAa U HAJIWYUIO TPAHHIIBI
MEeXAY )KUJIKUMHU (pa3amu.

I'enepanus DJIC B rampBaHnmveckux sieMeHTax. [IpuHIUI paboThl TaJbBAaHUYECKOTO 3Jie-
MeHTa Jlanuamna-SAkoomn.

DNEeKTPUYECKUM TIOTSHIIUAJ PEaKIuU 1 e€ CBs3h C dHepruent [ nooca.

3aBUCHUMOCTh Pa3HOCTH MOTEHIIMATIOB OT KOHLIEHTPALUNA YYaCTHUKOB OKUCIUTEIHHO-
BOCCTaHOBUTEJILHOU PEAKIIUU U TEMIIEPATYPHI.

DJIEKTPOAHBIE MOTEHIMANBI. 3aBUCUMOCTh 3JIEKTPOJHOTO MOTEHIMAla OT aKTUBHOCTEH
Y4aCTHUKOB TNoJrypeakiuu, pH cpensl.

CrangapTHble 3HaYEHUS TOTEHIUAIOB.

MexaHu3M BOSHUKHOBEHHS 3JIEKTPOJHBIX TOTEHIIUAJIOB.

[Tpumepnr pacuera DJIC mnsa snementa Januansa-Axkoou. 3akon Kupxroda. Dnexrpoansie,
¢ dy3nOHHBIE M KOHTAKTHBIE PA3HOCTH NMOTEHIIMAJIOB.

Knaccudukanus 35mekTpo10B U 37eMeHTOB. KOHIIEHTpaIMOHHbIE 3JIEMEHTHI.

DneKTpoIbl MEPBOTroO poaa. DineMeHT BectoHa.

DNEeKTPOIbl BTOPOTO pojia: KaJOMENbHBIN, XJI0pCepeOpsHbIN.

OKHUCAUTENBHO- BOCCTAHOBUTEIBHBIC ANIEKTPOIbl. XUHTUIPOHHBIN AIEKTPOI.
HNonocenextuBHbI€ 31eKTPOoabl. CTEKISIHHBIN 3JIEKTPO/I.

Knaccudukanus 351eKTpo10B U 3JIEMEHTOB M0 00paTUMOCTH. DieMeHT Boubra.
[Torenmmomerpus. IlpuMenenne merona [uisl pacueTa TEPMOJMHAMHYECKHUX I1apaMeTpOB,
K03 duureHTa akTUBHOCTH, pH pacTBopa U KOHCTaHThI KUCIOTHOCTH.

Onexrponuns. OcHoBHbIE NOHATHSA. CyniHOCTh Ipouecca. Karoauslil mpouecc B pacTBOpax.
MexaHu3M 00pa3zoBaHMs KaTOJHOTO CJIOSI MeTallIa.

DNEKTPOIN3 PACIIIABIECHHBIX COJIEH.

DNEKTPOIUTUYECKOE BOCCTAHOBIIEHHWE BOJHBIX PacTBOPOB. 3aBUCHUMOCTH IIpoliecca 3JIeK-
TPOJIUTHYECKOTO BOCCTAHOBJIEHUS OT BEJIMYMHBI KaTOJAHOTO NOTEHIIMAJA, MaTepralla Karoaa
U €ro MOBEPXHOCTHU, TEMIIEPATYPbI, INIOTHOCTH TOKA, MPUPOJIbI AnekTpoiuTa (pH).
DNEKTPOIUTHYECKOE OKUCIEHUE BOIHBIX PACTBOPOB. 3aBUCUMOCTD IPOLIEcCa 3IEKTPOIUTH-
YECKOI0 OKHMCIIEHHS OT MaTepuaia aHo/1a, INIOTHOCTH TOKa, TEMIIEPATYpBbI.
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DNEKTPOIN3 BOJHBIX PACTBOPOB XJIOPUJIOB LIEIOYHBIX METAJUIOB.

DIEKTPOIU3 BOJIBL.

OcCHOBHBIE IOHATUSA U NPEIMET KUHETUKHU.

CkopocTh XUMHUECKOH peakiiuy. PakTopsl, BAUSIOIINE HA CKOPOCTh XMMUUECKON PEaKIIUH.
3aKoH JEHCTBYIOLIUX MAcC Uil CKOPOCTEHN peakluu.

KoHcTranTa cKopocTH XUMHUYECKOM peakuy U EPUO/I MOIYIPEBPAILIEHHUS.

HeoOpaTumbie peakiiy HyJI€BOTO U MIEPBOTO TOPSIIKA.

OOpaTuMble peakiy NepBOTO NOpsiaKa.

HeoOpaTumbie peakiyy BTOPOro Nopsiaka.

HeoOpaTumbie peakiyu TpeTbEro MopsiIKa.

Omnpenenenre nopsijika peakiMu: METOJ MOJICTAHOBKH, rpaduueckuili MeTon, meto] BaHT-
l'odda, no nepuogy mosynpeBpaiieHus.

DOHeprus akTHBAIMH. 3aBUCUMOCTb SHEPTUU aKTUBALMU OT MPHUPOJABI PEAreHTOB, KOHKPET-
HOTO MEXaHU3Ma PEeaKIuH, TEMIIEPATYpPHI.

Pacrnipenenenne yactuil mo ckopocTsiM u s3Hepruu. Pacnipenenenue Makcena.
Pacnpenenenue bonbimana. PacyeT 101y akTUBHBIX MOJIEKYII.

Teopust akTUBHBIX CTOJIKHOBEHUM. Y paBHEHHUE AppeHHYyCa.

Amnanus ypaBHeHus: Appennyca. [Ipasuno Baut-I'odda.

Teopust akTUBUPOBAHHOTO KOMIUIEKCA DWPHUHTa.

AHanu3 ypaBHeHUs1 DiipuHTa. CBs3b SHEPIHU aKTHUBALMM C SHTAIBIIMEH aKTUBAIWU.

JIBe mapajuienbHble peaKuy EPBOrO MOPSIKA.

JIBe mocnenoBaTeNbHbIE pEaKLUHU IIEPBOTO MOPsAKa.

3aBUCHUMOCTb CKOPOCTH IOCJIEIOBATEIBHBIX PEAKIUI OT BEIMYUHBI KOHCTAHTBI CKOPOCTH
peakuuu.

DOTOXMMHUYECKHE PEeaKLUH: SHepreTuka u crexuomerpus. Kunernka GpoToxumudeckux pe-
aKIUH.

OOu1ue npeacTaBiaeHus O LENHbIX peakuusax. OCHOBHBIE CTAUH.

KuHeTnka nenHelx Ipoueccos.

OOuiue npencTaBieHUs] 0 KaTalIUTHUeCKUX peakuusax. OcobeHHocTu Karanusa. CriocoObl
YCKOPEHUS PEAKLIMM.

Kunernka KaraauTHYeCKUX peakuuid. Y paBHeHHe Muxasnuca-MeHTeH.

OOu1re noHATUSA 0 reTeporeHHbIX npoueccax. JAnpdysus. 3akonsl Ouka.

CKOpOCTb reTepOreHHbIX peaKkLnil.

HepaBHoBecHbIe amekTpoxuMuyeckue npoueccbl. Ponb auddysun B 3nekTpoXumMuueckux
rporeccax.

Pacuer cranmoHapHOro TOKa MpHU AIIEKTPOJIN3E.

Pacuer KOHLIEHTpaMK peareHTa Mpu JIEKTPOJIU3E.

3aKOHBI JIEKTPOJIH3A.

OneKTpoHas NoIspU3aLusl.

[Monsporpadus. Ananu3z nosisiporpaduyeckoit KpUBoii.
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9. CAMOCTOATEJIbHASA PABOTA CTYAEHTOB

HOJB30BaHUEM PECYPCOB y4eOHO-

HasBanme pa3gejioB u Buj camocrosiTe1bHOIl padoThI Oo0beMm B ®opmMa KOHTPOJIsA
TeM yacax
Paznen 1. Xumuueckas tepMoauHaMHuKa
1.0cuoBel xuMmue-| [IpopaboTka ydebHOr0 MaTepuana ¢ uc- 5 BKJIIOUCHHE BOIPOCOB Ha CEMH-
CKOIl TepMOIMHAMHU- M10JIb30BAHUEM PECYpCOB y4eOHO- Hapax, KOHTPOJbHBIX paboTax ,
- METOANYECKOro ¥ HH(POPMALMOHHOT O TECTUPOBAHUY, IK3aMEHE
00eCreyeH s UCIUILTHHEL;
IMoaroroBka K caade 3auera, SK3aMeHa
Paznen 2.1lpunoxxeHus XuMUYECKON TEPMOIUHAMUKHI
2. Tepmoaunamrkal|llpopaborka yueGHoro marepuana ¢ uc- 5 BKJIIOUCHHE BOIPOCOB Ha CEMH-
PacTBOpPOB HIOJIb30BAHUEM PECYPCOB yIEOHO- Hapax, KOHTPOJIBHEIX paboTax ,
METOANYECKOr0 ¥ HH(POPMAIMOHHOT O TECTUPOBAHUH, JK3aMEHE
o0ecreyeH s UCIUILTHHEL;
IToaroroBka K caade 3auera, SK3aMeHa
3.Tepmopunamuka |IIpopaborka yueGHoro marepuana ¢ uc- 8 BKJIIOUCHHE BOIPOCOB Ha CEMH-
(ba3soBoro paBHOBe-|O7TE30BAHMEM pecypcoB y4ebHo- Hapax, KOHTPOJIBHEIX paboTax ,
st METOIMYECKOro U MHGOPMaMOHHOTI O TECTUPOBAHMH, JK3aMEHE
obecreyeHus AUCIHIUTHHEL;
IToaroroBka K caade 3auera, SK3aMeHa
4. Tepmoaunamuka |IIpopaborka yueGHoro marepuana ¢ uc- 8 BKJIIOYCHHE BOIIPOCOB HAa CEMH-

Hapax, KOHTPOJIbHBIX padoTax ,

XMUMHYECKOTO  paB-
METOJIMYECKOr0 ¥ HHPOPMALIMOHHOTO TECTUPOBAHUHM, dIK3aMEHE
HOBECHS _
obecreuyeHus JUCHUIIIIMHBI,
HO,Z[FOTOBKa K caadye 3a4yc€Ta, dK3aMEHa
Pazgen 3. PacTBOPBI NIEKTPOIUTOB. DIEKTPOXUMUIECKUE TTPOIIECCHI

8. DnekTponu3

M0JIb30BAHUEM PECYpPCOB y4eOHO-
METOAMYECKOr0 U HHPOPMAIIMOHHOTO
obecreyenns TUCIIUIUINHEL,
TToaroroBka K cmade 33K3aMeHa

5.TeopeTndeckue IIpopaboTka ydeOHOro Marepuaa c uc- 22 BKJIIOUEHHE BOIIPOCOB Ha CEMU-
OCHOBBI  PACTBOPOB M0JIb30BAHUEM PECYpPCOB y4eOHO- Hapax, KOHTPOJIbHBIX paboTax ,
S — METOIUYECKOr0 U NH(POPMAIIIOHHOTO TECTHPOBAHHUH, IK3aMEHE
p obecrieyeHus AUCUUILINHEI,
ITonroroBka K cgayue 39K3aMeHa
6.9H€KTpOHpOBO,HHO HpOpaﬁOTKa y‘leGHOFO Martepuaia ¢ uc- 30 BKJIFOUCHHE BOIIPOCOB HA CECMU-
CTb PAacTBOPOB 3JICK- M0JIb30BAHUEM PECYpPCOB y4eOHO- Hapax, KOHTPOJIbHBIX paboTax ,
S — METOJUYECKOr0 U UH(OPMALTHOHHOTO TECTHPOBAHHUH, YK3aMEHE
p obecrieyeHusl 1M CUUILINHEI,
IToaroroBka K cgaye 3K3aMeHa
7.251eKTpOoIHbIC IIpopaboTka yueOHOro Marepuania c uc- 35 BKJIFOYCHHE BOIIPOCOB HA CEMU-
IIpOLECCh Jrek-| 1OIB30BAHHEM PECYpPCOB yueOHO- Hapax, KOHTPOJbHBIX paboTax ,
A — METOIMYECKOr0 ¥ HHPOPMATMOHHOTO TECTHPOBaHHUH, YK3aMeHE
poa ym obecreyeHusl IUCIUILINHEI,
IToaroroBka K ciade dK3aMeHa
IIpopaboTka ydeOHOr0 MaTepuaa c uc- 39 BKIJIIOUEHHE BOIIPOCOB HA CEMU-

Hapax, KOHTPOJBHBIX paboTax ,
TECTUPOBAHUU, IK3aMEHE

Paznen 4. XuMmudeckass KHHETHKA M KaTallu3
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9. OcHoBBI xumuue-|I[Ipopadorka yuebHOrO MaTepuaa ¢ uc- 50 BKJIIOYEHHE BOMPOCOB HA CEMU-

CKOI‘/’I KUHETUKHU MOJIb30BAHUCM PECYPCOB leeGHo- Hapax, KOHTPOJbHBIX pa60TaX N
METOAUYECCKOIo 1 I/IH(I)OpMaI_[I/IOHHOFO TECTUPOBAHUU, IK3aMCHC
oOccIreueHus JUCHUIIIINHBI,
IloaroroBka k claue 3Kk3aMeHa

10. Katanus IIpopaboTka ydeOHOro Matepuaa ¢ uc- 10 BKJIIOYEHHE BOMPOCOB HA CEMU-
M10JIb30BAHUEM PECYpCOB y4eOHO- Hapax, KOHTPOJbHBIX paboTax ,
METOJUYECCKOIo u HH(bOpMaI_[PIOHHOFO TECTUPOBAHUU, IK3aMCHC
oOccIreueHMs JUCHUITIINHBI,
IlogroroBka k claue 2k3aMeHa
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10. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) Cnincok peKoMeHAyeMoii JIuTepaTyphbl

OcHoBHaf :

1. BepesoBuyk, A. B. ®usndeckas xumus : yaeOHoe mocobue / A. B. bepe3opuyk. — 2-¢
n3n. — CapatoB : Haywnas kmwmra, 2019. — 159 c¢. — ISBN 978-5-9758-1816-4. — Tekcr :
ANEKTPOHHBIM // DnekTpoHHO-OubOnmoreunas cucrtema I[PR  BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/81087.html

2. Hukonsckuii, A. b. OO6mas u Heopranudeckass xumust B 2 T. Tom 2 : yueOHUK AJs
akagemmuueckoro OakamaBpuara / A. b. Hukonbckmii, A. B. CyBopoB. — 6-¢ u3., Ucnp. u JOom. —
Mocksa : U3natensctBo HOpaiit, 2019. — 378 c. — (bakanasp. Axkagemundeckuii kypc). — ISBN 978-
5-534-09096-3. — Tekcr : anekTpoHHbIid // OOpa3oBatensHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/427130

3. JIykos, B. B. ®uznveckas xumus : yaeOnuk / B. B. JIyko, A. H. Mopo3oB. — 2-¢ u3.
— Pocros-na-Jlony, Taranpor : U3narensctBo KOxHOTO denepansHoro yausepcureta, 2018. — 237
c. — ISBN 978-5-9275-2976-6. — TekcT : 21eKTpOHHBII // DneKTpoHHO-0nOmoTeuHast cucrema IPR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/87772.html

JlonoaHUTEIbHAS

1. ®wmsuyeckas xuMmus. Teopuss W TMpPaKTHKa BBIMOJTHEHUS pacdyeTHBIX pador. Yacte 1.
DOKcTeHCuBHBIE cBoicTBa romoreHHbix cuctem / E. U. CremanoBckux, T. B. Bunorpagosa, JI. A.
Bpycauneina [u np.] ; mon penakumeit B. @. MapkoB. — ExarepunOypr : VYpanbckuii denepanbHbIi
yauBepcuter, ObC ACB, 2016. — 136 ¢. — ISBN 978-5-7996-1689-2. — TekcT : 3neKTpOoHHBIHN //
DNeKTpOHHO-ONOIHOTeUHAS cucrema IPR BOOKS : [caiiT]. — URL.:
https://www.iprbookshop.ru/66611.html

2. dusnueckas XuMHs: pacueTHble paboTel. B 2 4. Yacte 2 : ydeOHOe mocoOme s
akamemuueckoro OakanaBpuata / E. M. CremanoBckux [u ap.] ; mox penakmueit E. M. CrenaHoBCKUX ;
1moJ HaydHou penmaknueir B. ®@. MapkoBa. — 2-¢ u3n. — MockBa : M3nmarensctBo FOpaiit, 2019 ;
ExarepunOypr : W3n-Bo VYpan. yH-ta ; ExarepunOypr : M3g-Bo VYpan. yn-ta. — 158 ¢c. —
(Yuusepcuretsl Poccun). — ISBN 978-5-534-07689-9 (M3nmarenscTBo IOpaiit). — ISBN 978-5-7996-
1691-5 (M3x-Bo VYpan. ya-ta). — ISBN 978-5-7996-1688-5 (M3a-Bo VYpau. yH-Ta). — Tekct :
anekTpoHHbIN // OOpa3zoBatenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/441499 .

3. Ousnueckas xuMusa. Teopuss W NpaKTUKa BBIIIOJHEHUS pacyeTHbIX paboT. Yacte 2.
Xumuueckoe u (azoBoe paBHoBecue / E. . Crenanosckux, T. B. Bunorpanosa, JI. A. bpycuuibina
[u ap.] ; mox penakmueit B. @. MapkoB. — ExatepunOypr : Ypanbckuil genepanbHblii YHUBEPCUTET,
3BbC ACB, 2016. — 160 c. — ISBN 978-5-7996-1691-5. — TekcT : 3IeKTPOHHBIN // DAEKTPOHHO-
oubnmoteunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/66612.html

Y4eOHO-MeTOAUYECKas

7. Ousnveckas xumusg. JlaboOpaTOpHBIA MPAaKTHKYM s CTYIEHTOB 3-4 KypCOB HaIpaBIICHUS
noaroroBku OakanaBpos 04.03.01 "Xwumus" [DnekTpoHHBIH pecypc] : smekTpoH. yuel. kypc. Y. 2 / JI. A.
WBanoBa [u ap.]. - DIEKTPOH. TEKCTOBbIC MaH. - YibsHOBCK :Yil'Y, 2017. - 1 snekrpon. onT. quck (CD-ROM).
- (OnekrponHblil yueOHbIH Kypc). - [lomHeni Teker goctynen Ha OOpasoBaTtensHoM moptaie Yal'V. - 3ari. ¢
3THKETKM aucka. - Cucrem. TpeOoBaHus: omnepaunoHHas cucteMa MS Windows XP, Opaysep MS
InternetExplorer 6.0 u Bbile, onepaTuBHas namsaTh He MeHee 256 MO, Buneopexum 1024x768, 32 6ur. - 50.00.

8. ®wuszmueckass xumus. JlabOpaTOpHBIM NPAKTUKYM [UIS CTYOEHTOB 3-4 KypcOB HampaBJICHHS
noaroroBkn OakanaBpoB 020100 "Xumus" [DneKTpoHHBIH pecypc] : 3JIEKTpoH. y4yeOd. Kypc IO Hampasil.
"Xumus". Y. 1/ JI. A. UsanoBa [u nap.]. - Yaesuosck :Yal'V, 2014. - 1 snektpon. ont. auck (CD-ROM). -
(OnexTponHbIi yueOHBIH Kypc). - CD-ROM; Ilonueii Teker nocryneH Ha O6pa3oBatensHoM nopraie Yal'V;
3arn. ¢ sTHKeTkH Aucka. - CucreMm. TpeOoBaHms: orepanuonHas cucrema MS Windows XP, Opaysep MS
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InternetExplorer 6.0 u Beile, onepaTuBHas maMsTh He MeHee 256 MO, Buneopexxum 1024x768, 32 out. - Teker :
3JIEKTPOHHBIM.

9. ®Ousnueckas xuMusi. Meronuueckue yKazaHUsl [0 BBIMOIHEHUIO CaMOCTOsITeNnbHOM paborsl/ 3.B.
[omonbsckas. Ynl'Y, UMOu®K. - Yuesuosck : Yal'Y, 2021. HeomyOnaukoBaHHbBIH pecypc. - Pexxum gocryna:
OBC YaI'V. - TekcT : 31eKTpOHHBIH.

CorJiacoBaHo:

' /)
Havaneuuk ornena HB VIV / OxkyneBa U.A./ ~ /ﬂ///
JIO/DKHOCTD COTPYAHHKA HAYYHOH OHOIHOTEKH DOUO A/IO,'[IIHCb 14062021

0) nporpaMMHoe o0ecnieyeHne
1. Microsoft Office
2. OC Windows Professional
3. Awntumraruat BY3

B) IIpodeccuonasibHbie 6a3bl JAHHBIX, MHGOPMALHMOHHO-CIIPABOYHbIE CUCTEMbI
1. DNEeKTPOHHO-OMOINOTEYHBIC CHCTEMBI:

1.1. IPRbooks : anexTpoHHO-OMOIMOTEYHAs cucTema : calT / rpynma kommnanuit Al Ilu Ap
Memua. - Capatos, [2021]. — URL.: http://www.iprbookshop.ru. — Pesxxum moctyma: st 3aperucTpup.
MOJIb30BaTeliel. - TEeKCT : ANEKTPOHHBIN.

1.2. FOPAWT : snextpoHHO-6uGIHOTEHAs crucTeMa : caift / OO0 DIeKTPOHHOE H3IATEIbCTBO
IOPAWT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum mocTyma: mis 3aperdCTpHD.
MOJIb30BaTeNen. - TEeKCT : ANEKTPOHHBIN.

1.3. KoHCynapTaHT CTyIeHTa : OJIEKTpOHHO-OMOnMMoTeuHas cucrema : catr / OOO
IMomutexpecype. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JOCTYyTIA: JUIS 3apErucTpup. Moyb3oBareneil. — TeKCT : AMeKTpOHHBIN.

1.4. KoHcynbTaHT Bpaya : 3JIeKTpOHHO-OMOIMoTeuHas cucrema : cadt / OOO Beicmas mkosa
OpraHM3allii W YIOpaBJICHHUS 3ApaBoOXpaHeHueM-KOMIUIeKCHBIH MEIWUMHCKUNA KOHCANTHHI. —
Mocksa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum moctyma: Juis 3aperucTpup.
MoJib30BaTesiel. — TEKCT : 2IEKTPOHHBIH.

1.5. Bonbimast MeauinHCKass OUOIMOTEKA : AJIEKTPOHHO-O0MOMMoTeYHas cuctema : cait / OO0
bykan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryma: mist
3aperucTpup. Mojib3oBarenei. — TeKCT : ANEeKTPOHHBIN.

1.6. Jlans : anekTpoHHO-OMOIMOTeuHas cuctema : caidt / OO0 OBC Jlanp. — Cankr-IletepOypr,
[2021]. — URL: https://e.lanbook.com. — Peskum nocTyma: st 3aperucTpup. nosb3oBareneil. — TekcT :
3JIEKTPOHHBIM.

1.7. Znanium.com : 31eKTpoHHO-OnOmMoTeyHas cucrema : cadt / OOO 3Hanuym. - MockBa,
[2021]. - URL: http://znanium.com . — Pesxum focTyma : Ui 3aperUCTPUP. MOJIb30BaTelnei. - TekcT :

JJIEKTPOHHBIN.

1.8. Clinical Collection : Kkomlekuuss I MEIULUHCKUX YHUBEPCUTETOB, KIMHUK,
MEJIMLIUHCKUX oubInoTeK // EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexum nmoctyma : Juiss aBTOpW3. MOjb30oBareneld. — Tekcr :
JJIEKTPOHHBIN.

1.9. Pycckmii s3BIK Kak MHOCTPAHHBIM : 3JIEKTPOHHO-00PA30BaTENBHBIA pecypc Ul

MHOCTpaHHBIX cTyneHTOB : cailT / OO0 Komnanus «A# [Tu Ap Meaunay. — Caparos, [2021]. — URL:
https://ros-edu.ru. — Pexxum foctyma: uist 3aperucTpup. mojib3oBareneil. — TEKCT : 21eKTPpOHHBIH.

2. KoncyabtanrIliioc [DnekTpoHHBI pecypc]: chpaBouHas mnpaBoBas cucrema. /OO0
«Koncynprant [lmtoc» - OnekrpoH. naH. - Mocksa : Koncynsrantlimtoc, [2021].
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3. ba3bl JaHHBIX NEPUONYECKUX U3TAHUI:
3.1. ba3za naHHBIX MEPUOINYECKUX U3aHUH : 3NekTpoHHbIe KypHaisl / OO0 NBUC. - Mockaa,
[2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum pnoctyma : aias aBTOPH3.
I10JIb30BaTeNeH. — TEKCT : AJEKTPOHHBIM.

3.2. eLIBRARY.RU: Hayunas snekrponHas oubimoreka : cait / OOO Hayunas DnekrpoHHAS
bubmmoreka. — MockBa, [2021]. — URL: http:/elibrary.ru. — Pexxum jgoctyma : Ui aBTOpPHS3.
[I0JIb30BaTeNed. — TEKCT : 2JEKTPOHHBIN

3.3. «Grebennikony : snektponnas 6udnanoreka / U1 I'pebennukoB. — Mocksa, [2021]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum jgoctyna : Juis aBTOPHU3. IMOJIb30BaTENICH. —
Texcr : 21eKTPOHHBIN.

4. HaumoHanbHasi 3JIeKTPOHHAsE OMOJMOTEKAa : DJIEKTpPOHHAs OmOMMoTeka : denepanbHas
rocyfaapcTBeHHas HHpopMalnoHHas cuctema : cait / MunucrepctBo KyabTypbl PO ; PI'b. — Mockaa,

[2021]. — URL: https://H36.pd. — Pexkxum moctyma : Juis moJb30BaTeNel HAydHOUW OMOIMOTEKH. —
TeKCT : ANEeKTPOHHBIN.

5. SMART Imagebase Il EBSCOhost : [mopTai]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum gocrtyma : [Uis  aBTOPH3.

noJsib3oBareneil. — M3o0pakeHue : 3JeKTpOHHBIE.

6. @enepanbHble HHGOPMALMOHHO-00pPa30BaTeIbHbIEC NOPTAJIbI:

6.1. EamHOe OKHO JiocTyma K 00pa30oBaTeNBbHBIM _pecypcaMm : (eaepanbHbId mopTam /
yupemutens ®TAOY JII1O LIPT'OIT u UT. — URL: http://window.edu.ru/ . — TeKcT : 37eKTPOHHBI.

6.2. Poccwiickoe obpa3oBanue : henepanbHbIi mopran / yapeaurens @IAOY AI10 LPTOIT u
WT. — URL: http://www.edu.ru. — Tekcr : 3JIeKTPOHHBIIA.

7. O6pa3oBarenbHble pecypebl Yal'y:

7.1. Dnexrponnas oudmuoreka Ynl'Y : monyns ABMC Mera-ITPO / OOO «/lata Dxcnpeccy. —
URL.: http://lib.ulsu.ru/MegaPro/Web. — Pexwm mocTyma : it OJb30BaTeICH HAydHOW OMOTHOTCKH.
— TeKCT : ANEeKTPOHHBIN.

CorsnacoBano: W"”
3am.Hau. YUTuT KnoukoBa AB. / /77 e / 17.06.2021

JlomxHocTh cotpyanuka YU TuT DOUO HOJIINCH JlaTa

10 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE HAYYHO-UCCJEJOBATEJBCKOM PA-
BOTBbI

VYuebHas ayauropus 216 Ui npoBeAeHUs J1abOpaTOPHBIX 3aHATUH J1aOOPaTOPHOIO TH-
1a, FPYNIOBBIX U WHAWBUIYAJIBHBIX KOHCYJIbTALUN, TEKYILEIO0 KOHTPOJIS U MPOMEKYTOUHOM
arrecTauuu (¢ HaOOPOM JIEMOHCTPALMOHHOIO OOOpYAOBaHUS A oOecledeHus TemaThye-
CKUX WJUIIOCTPAaLMH B COOTBETCTBMU C paboyeil mporpamMmoil aucuumuinHbl). Ilomerienue
YKOMIUIEKTOBAHO CIELUAIN3UPOBAHHON MeOemblo Ha 18 mocagoyHbIX MECT U TEXHUYECKUMU
CpeACTBaMU: HKpaH HAaCTEHHBIH, ocka aynuTopHas. PabGouee mecto npenonasarens, WI-FI,
nHTepHer. [nomane 43,65 kB.M.

VYuebHast ayIuTOpHs Il CaMOCTOATENbHOM paboTs! cTyaeHToB 230 ¢ noctynom k ObC.
JUI caMoCTosITeNbHOM paboThl cTyaeHToB, Wi-Fi ¢ nocrynom k DMOC, DBC. Kommnsiotep-
HBIH KJIacC YKOMIUIEKTOBAHHBIN CHELMATM3UPOBAHHON Mebenbio Ha 32 MOCaJoYHbIX MECT U
TEXHUYECKUMH cpeicTBaMU 00ydeHus (16 mepcoHambHBIX KOMITBIOTEPOB) C AOCTYIIOM K CETH
«HUutepuer», JUOC, OBC. [Tnomans 93,51 kB.M.

YuranbHeli 3251 HaydHOU Oubnuoreku (ayauropus 237) ¢ 30HOU sl CAMOCTOSATEIIbHON
pabots1, Wi-Fi ¢ noctynom k QUOC, DBC. Ayautopus yKOMIIJIEKTOBaHA CHEUATN3UPOBAH -
HO MeGenbio Ha 80 MocaJOYHBIX MECT U OCHAIllEHA KOMIBIOTEPHOU TEXHUKOM C JOCTYIIOM K
cetu «Mutepuer», JUOC, IBC, sxpanom u npoekropoM. [1nomans 220,39 kB.m.
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11 CIIEUAJIBHBIE YCJIOBUSA JJIAA OBYYAIOIIUXCSA C O'PAHUYEH-
HBIMH BO3MOKXHOCTAMMU 310POBbA (OB3) U HHBAJINIOB

O6yuatomuecs ¢ OB3 u uHBamuabl MPOXOIAT MPAKTUKY COBMECTHO C JIPYTMMH 00ydaro-
UMHUCH (B yueOHOU IpyIiIe) Wik HHAUBUAYAIBHO (10 JIMYHOMY 3asBJICHUIO 00yYaroIerocs).

Ormpenenenre MeCT NMPOXOXKICHUST MPaKTUKH st oOydaronuxcss ¢ OB3 u mHBanmumoB
OCYIIECTBIISIETCS C YI€TOM COCTOSIHUSA 37I0POBbSI M TPEOOBAHUH K MX JOCTYHMHOCTH JUIS JAHHOU
kareropun oOyvaromuxcs. IIpu ompeneneHMM MecT U yYCIOBUM (C y4€TOM HO30JI0IMUECKOMN
IPYIIbl U TPYNIBl UHBAIUIHOCTH OOYYAIOIIEroCs) MPOXOXKIEHUSI y4eOHOW M MPOU3BOACTBEH -
HOM NPAaKTHUK Ui TaHHOW KaTeropuM JIUL YYUTHIBAIOTCS MHAMBHUAYaJbHbIE OCOOEHHOCTH 00Y-
YaloIIMUXCs, a TAKKE PEKOMEHIAIMN MEIUKO-COLIUAIbHOM SKCIIEPTU3bl, OTPAKEHHbIE B H/UBU-
NyajdbHOM mporpamMme peadMInTalui, OTHOCUTEIbHO PEKOMEHI0BAHHBIX YCIOBHUI U BUIOB TPY-
na.

[Ipu onpenenennu Mecta NpakTHKU s oOydaromuxcsi ¢ OB3 u nHBanuaoB ocoboe BHU-
MaHHe yJensieTcs 6e30MacHOCTH TpyJa U OCHAIICHHUIO (000pya0BaHUI0) paboyero mecta. Pado-
yye MecTa Ha MPaKTHKy MPelOCTaBIAIOTCS MPO(UIbLHOM OpraHu3anueidl B COOTBETCTBHM CO
CIIEYIOIUMHU TPeOOBAHUSAMU:

— 1 odyqaromuxcs ¢ OB3 u uHBaJINI0B 10 3peHHI0 - CJIA00OBUASIIMX: OCHAIIICHUE CIIe-
LMAIbHOTO paboyero mMecta OOUIMM U MECTHBIM OCBEUIEHHEM, 00eCIeuHBaIOIIUM OeCIpernsT-
CTBEHHOE HAXOKJEHHE YKa3aHHBIM JIMIIOM CBOEro pabodyero MecTa M BBINOJIHEHHE WHIUBUIY-
aJIbHOTO 3aJ]aHMs; HATMYKME BUICOYBEINUNUTENEH, TYII;

— 1 odyyarommxest ¢ OB3 1 MHBAJIUI0B 1O 3PEHUI0 - CJIENbIX: OCHAIICHUE CHEIUAIb-
HOro paboudero mMecra TU(PIOTEXHUUYECKUMU OPHUEHTHUPAMH M YCTPOHWCTBAMHU, C BO3MOKHOCTBIO
WCIIOJIb30BaHUS KPYITHOTO penbeHO-KOHTpacTHOro mpudTa u mpudta bpaiins, akycTuuecku-
MU HaBUTAIlMOHHBIMU CPEICTBAMHU, 00ECTIEUNBAIOIINME OECIPENITCTBEHHOE HAXOXKICHUE YyKa-
3aHHBIM JIULIOM CBOETr0 pabovero MecTa U BBIIOJHEHHE UHIUBUYaIbHOTO 3a/1aHuUs;

—  naq odyyaromuxcsa ¢ OB3 n mHBaIMAOB MO CIyXy - ¢Ja0OCABIIIAIMX: OCHAIICHUE
(oGopynoBaHue) CHEIUATBHOTO paboUero MecTa 3ByKOYCHJIMBAIOIICH ammaparypoi, TenedoHa-
MU Ui c1a00CIbIIIANTNX;

— 1 odyyawmuxcs ¢ OB3 u uHBaJIUI0B MO CJOYXY - IJIYXHX: OCHAIIICHUE CHEIUATIBHOTO

pabouero Mecta BU3yalIbHBIMU MHIUKATOPaMH, TPEOOPa3yIOIMIMMHU 3BYKOBBIE CUTHAJIBI B CBETO-
BbI€, PEUEBBIEC CHUTHAJIBI B TEKCTOBYIO OCTYIIYIO CTPOKY, JUIsl OECIIPETIATCTBEHHOTO HAXO0XICHUS
yKa3aHHBIM JIMIIOM CBOETr0 pabouero MecTa v BHITIOJHEHHS] MHIUBUYaIbHOTO 3a/1aHUS;

—  jmuaa odyyawmuxess ¢ OB3 m uHBaIMaA0OB ¢ HapymieHHeM (YHKUHMH OIOPHO-
ABUIaTeJLHOI0 ammapara: o0opyaoBaHHe, 00eCIeUnBalOIIee PeaTnu3alnuio IPrOHOMUYECKUX
MPUHIIUIOB (MaKCUMAJIbHO YIOOHOE JIsi MHBAIH/IA PACIIOJIOKEHHE DIIEMEHTOB, COCTABIISIOMIUX
paboyee MecTO); MEXaHU3MbI M YCTPONCTBA, MO3BOJISIONINE U3MEHITh BBICOTY M HAKJIOH pado-
4eil MOBEPXHOCTH, MOJIO)KEHHUE CUACHbSI pabOyero cTyla Mo BBICOTE U HAKIOHY, YroJl HaKJIOHA
CIIMHKU paboyero cTyia; OCHAIEHHE CHEIMalbHBIM CHACHbEM, 00eCcIeUnBarOIINM KOMIIEHCa-
IO YCHUIIMS TPU BCTaBaHUU, CTICIIUAIBHBIMH MPUCTIOCOOIICHUSIMH TSI YIPABIECHUS U 0OCITY>KH -
BaHHUS 3TOTO 000PYAOBAHHUS.

VYcnoBus opraHu3aly U NPOXOKJAEHUS MPAKTUKH, TOATOTOBKM OTYETHBIX MaTE€pPHaJIOB, IIPOBE-
JICHHsI TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluy 1Mo MpaKTUKe 00eCreunBaroTCs B CO-
OTBETCTBHHU CO CIEAYIOIINMH TPEOOBAHUSAMMU:

—  OObem, Temm, (GOpMBbI BBIIOJHEHUS WHIUBUIAYATbHOTO 3aJaHMsl HA TEPUOJ TMPAKTUKH
YCTaHABIUBAIOTCS WHIMBUAYAIBHO UIS KaKJOTO O0yYarolierocs yKa3aHHBIX KaTeropuii. B 3a-
BHCHUMOCTH OT HO30JIOTUH MaKCHUMAaJIbHO CHIDKAIOTCS MMPOTUBOIOKA3aHHBIE (3pUTENbHBIE, 3BYKO-
BbI€, MBIIIIEUHBIE U JIp.) HArpy3KH.

—  Y4yeOHbIe U y4eOHO-METOJAUYECKUE MAaTepHalbl MO MPAKTUKE MPEJICTABIISIIOTCS B Pa3indy-
HBIX hopMax Tak, 4ToObl oOydaromuecs ¢ OB3 u MHBAMUIBI C HAPYIICHUSIMH CITyXa MOJTy4aan
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MHGOPMAIMIO BU3YAJIbHO (JIOKYMEHTAIUS 1O MPAKTHKE IEYaTaeTCs YBEIMYCHHBIM HIPU(TOM;
NpeaOCTaBIAOTCA BUACOMATCPpHUAJIbI U HAJIAJIHBIC MAaTCpUajibl 1O COACPKAHHUIO HpaKTI/IKI/I), C
HapyYILIEHUSMH 3pEHUsl — ayJuaJIbHO (HAIpUMEP, C HUCIOJIb30BAHUEM IIPOIPaMM-CHHTE3aTOPOB
peun) UM ¢ TOMOIIBI0 TH(IOUH(POPMAITMOHHBIX YCTPONCTB.
—  @opMa npoBeACHUS TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTecTaluu
st oOyyaromuxcs ¢ OB3 1 WHBaIMAOB yCTaHABIMBACTCA C YY€TOM HHIMBHUIYaTbHBIX TICHXO-
¢u3nveckux ocodeHHocTel (YCTHO, MMChbMEHHO, NP MOMOIIM KOMITBIOTEPA, B (hopMe TECTHUPO-
BaHUs U T.11.). [Ipr HEoOXomuMOCTH 00yJaromeMycsi IPeOCTaBISIETCS! JOTIOIHUTETFHOE BpEMS
JUTs TIOJITOTOBKYU OTBETA M (MJTM) 3aIIUTHl OTYETA.

Pa3paboTynKu: ; Cﬁ/ o norenT 3.B. IMomombekas 16.06.21
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JUCT USMEHEHUI
Ne n/m Coaepxanne DUO 3aBeaymoniero Moanucs Jara
U3MEHEeHH s MU kadenpoii, peajnsyromei
CCBLIKA Ha AUCUUILIMHY/BBINMYCKAIOIIEi
npujaaraemMbli kadeapoi
TeKCT U3MEHEHHs
1 Buecenue Llponwy O.1O. : 31.08.2022
W3MEHEHUH B II.I1. B)
[IpodeccnonansHbie
0a3nl JaHHBIX,
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Ilpunooicenue 1
IIpogheccuonanvhuvle 6a3vl OAHHBIX, UHPOPMAYUOHHO-CNPABOYUHBLE CUCTHEMDBL

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. ludposoit oOpazoBarenbHbIil pecypc [PRsmart : anekrponHo-OubnuoTeuHas cucrema :
caiit / OOO Kommnanus «Aii [Tu Ap Menuay. - Caparos, [2022]. — URL: http://www.iprbookshop.ru.
— PexxuM moctyna: 1uis 3aperucTpup. mojap30BaTenei. - TeKCT : 31eKTPOHHBIM.

1.2. O6pasoarensHas rmiarpopma FOPAMT : oGpasoBaTenbHblil pecypc, SIEKTPOHHAs
oubnmoreka : caiit / OO0 DnextponHoe m3narenscTBo FOPAUMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. moab30Baresie. - TEeKCT : AJIeKTPOHHBIN.

1.3. ba3a nanHbIX «3JnekTpoHHas Oubnmoreka TexHuueckoro BY3a (OBC «KoncynbraHT
CTYZIEHTa») : JNIEKTPOHHO-OnOMMoTeuHas cucrema : caidt / OO0 IMomutexpecype. — Mocksa, [2022].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyna: aiasi 3apeructpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpayda. DJIEKTPOHHAs MeIUIMHCKas OMOIMoTeKka : 6a3a JaHHbBIX @ CalT /
OOO Bpicmias 1mIKoJga OpraHu3alldd M yIOPaBIeHUS  3ApaBooXpaHeHrneM-KoMIuiekcHbIN
METUIIMHCKUI KOHCAnTHHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonbmast MeuIMHCKas OMOIUMOTEKA : 3JEKTPOHHO-0MOIoTe Has cucrema : caifir / OO0
bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma: s
3aperucTpup. MoJb30BaTenei. — TeKCT : AIeKTPOHHBIH.

1.6. OBC Jlans : snekTpoHHO-OMOMMOTEeYHas cucteMa : cailt / OO0 OBC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum poctyma: s 3aperucTpHp.
MOJIb30BaTeNe. — TEKCT : ANEKTPOHHBIN.

1.7. OBC Znanium.com : sneKTpoHHO-OMOIHoTeyHas cucrema : caiit / OOO 3HaHuyM. -
Mockaa, [2022]. - URL: http://znanium.com . — Pesxum gocTyna : st 3aperucTpHp. MoJb30BaTeICH.
- TekcT : AMeKTPOHHBIH.

1.8. Clinical Collection : nayuno-undopmanmonnas 6a3a ganasix EBSCO // EBSCOhost :
[moptan]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-97828f9f7e1%40sessionmgrl02 . — Peskum gocTyma : Uit aBTOPU3. MMOJIb30BATENCH. —
TekcT : AIeKTPOHHBIN.
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1.9. baza nannbpIx «Pycckuii Kak HHOCTPAHHBINY : AJIEKTPOHHO-00pa30BaTEIbHBINA PECYPC IS
MHOCTpaHHBIX cTyaeHTOB : caiiT / OO0 Komnanwust «Aii [Tu Ap Menua». — Caparos, [2022]. — URL:
https://ros-edu.ru. — Pexxum goctyma: uis 3aperucTpyp. mojib3oBatesei. — TeKCT : AIeKTPOHHBIH.

2. Koncyasrantllinwce [DnekTpoHHBIH pecypc]: cmpaBouHas mpaBoBas cuctema. /000
«Koucyasrant Ilmrocy» - DiektpoH. gaH. - Mocksa : KoncynerantlLiioc, [2022].

3. ba3bl TaHHBIX MEPUOAUYECKUX U3TAHUM:

3.1. ba3a maHHbIX nepuoauuecKkux u3manuii EastView : smextponnbie xypHayibl /| OO0
MBHUC. - Mocksa, [2022]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexxum goctyna : s
aBTOPU3. IIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: Hnaywynas »snextpoHHass OuOimoreka : cautr / OOO Hayunas
Onekrponnas bubnaunoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum nmocrtyna : s
aBTOPU3. NOJIb30BaTeNel. — TEKCT : AIEKTPOHHBIN

3.3. DnekrponHas Oubmuoreka «M3marensckoro noma «['pedennukos» (Grebinnikon) :
snekrponHas 6ubmmoreka / OO0 UJ] I'pebennukoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum poctyma : Juis aBTOpW3. Moiib3oBareneil. — Tekcr :
3JIEKTPOHHBIMN.

4. @enepasbHasi TrocyaapcTBeHHass uHpopManuoHHass cucrema «HanmoHanbHas
JIEKTPOHHAsI OUOIMOTEKA | JIeKTpoHHas oubmnoTeka : caidt / ®I'BY PI'b. — Mockga, [2022]. —

URL: https://H30.pd. — Pexxum nmoctyma : Juist mosib3oBareseil HaydHou OmOmmoreku. — Teker :
3JIEKTPOHHBIMN.

5. SMART Imagebase : nayuno-undopmannonnas 6aza nanaeix EBSCO // EBSCOhost :
[mopTai]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum jgocryma : IS aBTOPH3.
nojib3oBaresieid. — Mi300pakeHue : 3JIeKTPOHHBIE.

6. @enepanbHble HHPOPMALMOHHO-00pa30BaTeIbHbIE MOPTAJIBI:

6.1. Enunoe okHO mocTyna K o0pa3oBareibHBIM pecypcam : (enepanbubiil mopran . — URL:
http://window.edu.ru/ . — TekcT : 3J€KTPOHHBIIA.

6.2. Poccuiickoe odpazoBanue : penepanbHblii mopran / yupenuteab OT'AY «PUILTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

7. O0pa3oBaTteibHble pecypebl Yal'y:

7.1. DnextpoHHass OubnmoTeuyHas cuctema Yiul'VY: Moaynb «IJIeKTpoHHash OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsl TIOJIb30BaTeNield HayqHOW OMOIMOTEKH. — TEKCT : AJIeKTPOHHBIH.

CortacoBaHo:

3am. HavanpHauka YUTuT [/ KioukoBa A.B. / Z:Zﬁ' / 27.08.2022 r.

JomxnocTs cotpynnuka YUTuT DOHUO foAnycy jlara
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	Вопросы к обсуждению: (6)
	Лекция № 16. Фазовые равновесия. Диаграммы состояния систем с различ- ной растворимостью компонентов
	Вопросы к обсуждению: (7)
	Лекция № 17. Химическое равновесие. Изотермы, изобары и изохоры химиче- ской реакции
	Лекция № 18. Адсорбция. Изотермы адсорбции.
	7 семестр
	Лекция № 8. Классификация электродов и электрохимических цепей
	Лекция № 10. Электролиз. Факторы, влияющие на протекание электродных процессов
	Лекция № 11. Электролиз растворов и расплавов электролитов. Поляриза-
	Вопросы к обсуждению: (8)
	Лекция № 12. Введение в химическую кинетику
	Вопросы к обсуждению: (9)
	Лекция № 13. Кинетика химических реакций. Простейшие кинетические урав- нения
	Лекция № 16. Цепные и каталитические реакции
	Лекция № 17. Кинетика гетерогенных процессов
	6. ТЕМЫ ПРАКТИЧЕСКИХ И СЕМИНАРСКИХ ЗАНЯТИЙ
	Тема 1. Основы химической термодинамики Занятие № 1. Основные понятия термодинамики Вопросы к теме:
	Занятие № 2. Первый закон термодинамики Вопросы к теме:
	Занятие № 3. Теплоемкость веществ Вопросы к теме:
	Занятие № 4. Адиабатический процесс Вопросы к теме:
	Занятие № 5. Термохимия Вопросы к теме:
	Занятие № 6. Второй закон термодинамики Вопросы к теме:
	Занятие № 7. Расчёт энтропии при различных процессах Вопросы к теме:
	Занятие № 8. Термодинамические потенциалы Вопросы к теме:
	Занятие № 9. Термодинамические функции Вопросы к теме:
	Раздел 2. Приложения химической термодинамики (1)
	Занятие № 10. Термодинамика фазового равновесия Вопросы к теме:
	Занятие № 11. Фазовые равновесия в однокомпонентных и много компонент- ных системах.
	ров.
	Вопросы к теме:
	Занятие № 13. Парциальные мольные величины растворов Вопросы к теме:
	Занятие № 14. Коллигативные свойства растворов Вопросы к теме:
	Занятие № 15. Термодинамика химического равновесия. Вопросы к теме:
	Занятие № 16. Изотермы химической реакции Вопросы к теме:
	Занятие № 17. Уравнения изобары и изохоры химической реакции Вопросы к теме:
	Занятие № 18. Гетерогенные равновесия. Адсорбция Вопросы к теме:
	Раздел 3. Растворы электролитов. Электрохимические процессы (1)
	Вопросы к теме: (1)
	Занятие № 20. Коллигативные свойства растворов электролитов Вопросы к теме:
	Занятие № 21. Активность растворов электролитов Вопросы к теме:
	Занятие № 22. Коэффициент активности электролитов Вопросы к теме:
	Тема 2. Электропроводность растворов электролитов Занятие № 23. Удельная и эквивалентная электропроводность Вопросы к теме:
	Занятие № 24. Кондуктометрия Вопросы к теме:
	Тема 3. Электродные процессы. Электродвижущие силы Занятие № 25. Электрохимические цепи
	Занятие № 26. Решение задач по теме «Электрохимия»
	Занятие № 27. Расчет ЭДС с использованием первого приближения теории Дебая-Хюккеля.
	Занятие № 28. Гальванический элемент. Термодинамика гальванического элемента.
	Раздел 4. Химическая кинетика и катализ (1)
	Занятие № 29. Основные понятия и постулаты химической кинетики Вопросы к теме:
	Занятие № 30. Кинетика реакций целого порядка Вопросы к теме:
	Занятие № 31. Методы определения порядка реакции Вопросы к теме:
	Занятие № 32. Влияние температуры на скорость химической реакции Вопросы к теме:
	Занятие № 33. Кинетика сложных реакций Вопросы к теме:
	Занятие № 34. Приближенные методы химической кинетики Вопросы к теме:
	Занятие № 35. Теории химической кинетики Вопросы к теме:
	Занятие № 36. Катализ Вопросы к теме:
	7. ЛАБОРАТОРНЫЕ РАБОТЫ, ПРАКТИКУМЫ
	Тема 1. Основы химической термодинамики Занятие № 1. Основные понятия термодинамики
	Вопросы к теме: (2)
	Занятие № 2. Первый закон термодинамики
	Вопросы к теме: (3)
	Занятие № 3. Теплоемкость веществ
	Вопросы к теме: (4)
	Занятие № 4. Адиабатический процесс
	Занятие № 5. Термохимия
	Вопросы к теме: (5)
	Занятие № 6. Второй закон термодинамики
	Занятие № 7. Расчёт энтропии при различных процессах Вопросы к теме: (1)
	Занятие № 8. Термодинамические потенциалы Вопросы к теме: (1)
	Занятие № 9. Термодинамические функции Вопросы к теме: (1)
	Раздел 2. Приложения химической термодинамики (2)
	Занятие № 11. Фазовые равновесия в однокомпонентных и много компонент- ных системах. (1)
	Занятие № 12. Термодинамические свойства идеальных и реальных раство-
	Занятие № 13. Парциальные мольные величины растворов Вопросы к теме: (1)
	Занятие № 14. Коллигативные свойства растворов
	Занятие № 15. Термодинамика химического равновесия. Вопросы к теме: (1)
	Занятие № 16. Изотермы химической реакции Вопросы к теме: (1)
	Занятие № 17. Уравнения изобары и изохоры химической реакции Форма проведения: анализ результатов демонстрационного эксперимента. Вопросы к теме:
	Занятие № 18. Гетерогенные равновесия. Адсорбция Вопросы к теме: (1)
	Раздел 3. Растворы электролитов. Электрохимические процессы (2)
	Вопросы к теме: (6)
	Занятие № 20. Коллигативные свойства растворов электролитов Вопросы к теме: (1)
	Занятие № 21. Активность растворов электролитов Вопросы к теме: (1)
	Занятие № 22. Коэффициент активности электролитов Вопросы к теме: (1)
	Тема 2. Электропроводность растворов электролитов Занятие № 23. Удельная и эквивалентная электропроводность Вопросы к теме: (1)
	Занятие № 24. Кондуктометрия Вопросы к теме: (1)
	Тема 3. Электродные процессы. Электродвижущие силы Занятие № 25. Электрохимические цепи (1)
	Занятие № 26. Решение задач по теме «Электрохимия» (1)
	Занятие № 27. Расчет ЭДС с использованием первого приближения теории Дебая-Хюккеля. (1)
	Занятие № 28. Гальванический элемент. Термодинамика гальванического элемента. (1)
	Раздел 4. Химическая кинетика и катализ (2)
	Занятие № 29. Основные понятия и постулаты химической кинетики Вопросы к теме: (1)
	Занятие № 30. Кинетика реакций целого порядка Вопросы к теме: (1)
	Занятие № 31. Методы определения порядка реакции Вопросы к теме: (1)
	Занятие № 32. Влияние температуры на скорость химической реакции Вопросы к теме: (1)
	Занятие № 33. Кинетика сложных реакций
	Вопросы к теме: (7)
	Занятие № 34. Приближенные методы химической кинетики Вопросы к теме: (1)
	Занятие № 35. Теории химической кинетики Вопросы к теме: (1)
	Занятие № 36. Катализ Вопросы к теме: (1)
	7. Лабораторные работы (лабораторный практикум) РАЗДЕЛ 1. ХИМИЧЕСКАЯ ТЕРМОДИНАМИКА
	1. Ознакомиться с калориметрическим методом определения теплового эффекта фи- зико-химического процесса.
	Оборудование, реактивы: калориметр, мерный цилиндр, термометр Бекмана, термометр ртутный от 0 до 50  С, секундомер, соли KCl и K2SО4 (можно NaCl, KNО3, Na2SО4 и др., по указанию преподавателя).
	1. Закрепить навыки калориметрического метода определения теплового эффекта физико-химического процесса.
	Оборудование, реактивы: калориметр, мерный цилиндр, пробирка, термометр Бекмана, термометр ртутный от 0 до 50 С, секундомер, 0,1 М растворы слабой и сильной кислот (например, СН3СООН и НС1), 4 М раствор NaOH, крист. соль КС1.
	Лабораторная работа № 3
	Цель работы:
	Контрольные вопросы:
	1. Закрепить навыки калориметрического метода определения теплового эффекта физико-химического процесса. (1)
	Оборудование, реактивы: калориметр, термометр Бекмана, термометр ртутный от 0 до 50 С, секундомер, соли CuSО4 и CuSО4×5Н2О (можно иные пары безводной соли и ее кристаллогидрата по указанию преподавателя), соль КС1.
	Лабораторная работа № 5
	компонентов
	Оборудование, реактивы: калориметр, термометр Бекмана, термометр ртутный от 0 до 50 С, сушильный шкаф, секундомер, ступка, фарфоровый тигель, бюксы стеклянные, соли КС1, KBr.
	Лабораторная работа № 6
	Цель работы: (1)
	Контрольные вопросы: (1)
	Лабораторная работа № 7
	метрическим методом
	1. Закрепить навыки определения теплоты смачивания порошка калориметриче- ским методом.
	Оборудование, реактивы: калориметрическая установка, термометр Бекмана, секундомер, мерный цилиндр, конические колбы на 250-400 мл с пробками; дистил- лированная вода, активированный уголь (можно оксид цинка, мел, прокаленный силикагель, крахмал, агар...
	РАЗДЕЛ 2 ПРИЛОЖЕНИЯ ХИМИЧЕСКОЙ ТЕРМОДИНАМИКИ
	1. Ознакомиться с криоскопическим методом определения молярной массы раство- ренного в воде вещества.
	мл, глюкоза, мочевина или иной растворимый в воде неэлектролит, лед.
	1. Ознакомиться с криоскопическим методом определения изотонического коэф- фициента.
	мл соли NaCl, NaNO3, Na2SO4, A1C13 или иные (по указанию преподавателя), лед.
	1. Изучить закономерности кристаллизации веществ в водно-солевой системе.
	мл, соль Na2SО4 (или K2SО4, KNО3), лед.
	Лабораторная работа № 11
	Контрольные вопросы: (2)
	Лабораторная работа 12
	1. Отработать навыки экстракции.
	3. Вычислить коэффициент распределения, оценить эффективность одно- и трех- кратной экстракции.
	пипетки на 5,0; 10,0 и 25,0 мл; делительные воронки с притертыми пробками вме- стимостью 200 мл - 5 шт. Исходный водный раствор йода с концентрацией с(1/2 I2)=0,1 моль/л; хлороформ или тетрахлорид углерода; водный раствор тиосульфата натрия с концентр...
	1. Провести экстракционное извлечение дибазола из его водного раствора хлорофор- мом (растворы 3-4 концентраций).
	Оборудование, реактивы: фотоэлектроколориметр типа КФК-2 или ФЭК-56М; колбы с притертыми пробками объемом 50 и 100-200 мл; водный раствор дибазола с концентрацией 5×10-4 моль/л (~122 мкг/л); раствор дибазола в хлороформе с концен- трацией 1×10-3 моль/...
	РАЗДЕЛ 3. РАСТВОРЫ ЭЛЕКТРОЛИТОВ. ЭЛЕКТРОХИМИЧЕСКИЕ
	Потенциометрия Лабораторная работа № 1
	дом.
	Контрольные вопросы: (3)
	Лабораторная работа № 2
	ческим методом
	Контрольные вопросы: (4)
	Лабораторная работа № 3 (1)
	тодом
	Контрольные вопросы: (5)
	Лабораторная работа № 4
	Контрольные вопросы: (6)
	Лабораторная работа № 5 (1)
	Цель работы: (2)
	Контрольные вопросы: (7)
	Лабораторная работа № 6 (1)
	Цель работы: (3)
	Контрольные вопросы: (8)
	Кондуктометрия Лабораторная работа № 7
	та
	Контрольные вопросы: (9)
	Лабораторная работа № 8
	Контрольные вопросы: (10)
	Лабораторная работа № 9
	Цель работы: (4)
	Контрольные вопросы: (11)
	Электролиз Лабораторная работа № 10
	Цель работы: (5)
	Оборудование и реактивы:
	Контрольные вопросы: (12)
	Лабораторная работа № 11 (1)
	Цель работы: (6)
	Оборудование и реактивы: (1)
	Контрольные вопросы: (13)
	Лабораторная работа № 12
	Оборудование и растворы:
	Контрольные вопросы: (14)
	РАЗДЕЛ 4. ХИМИЧЕСКАЯ КИНЕТИКА И КАТАЛИЗ
	Гомогенно-каталитическое окисление иодида калия персульфатом аммония
	1. Изучить зависимости скорости гомогенной реакции окисления йодид-иона от наличия, природы и концентрации катализатора.
	Оборудование, материалы: лед, термометр, 4 конических колбы на 200 - 250 мл и одна - на 500 мл. Бюретка для титрования, колбы для титрования, свежеприготов- ленный раствор крахмала, пипетки на 10, 25 и 50 мл или небольшой мерный ци- линдр. Растворы: 0...
	Цель работы: (7)
	Контрольные вопросы: (15)
	Лабораторная работа № 15
	1. Установить кинетический порядок процесса омыления уксусно-этилового эфира в щелочной среде.
	Оборудование, материалы: лед, пипетка на 2 мл, мерный цилиндр, две кониче- ские колбы на 100 мл и одна на 250 мл, бюретка, химический стакан, термометр. Растворы: CH3COOC2H5 (0,02 M); NaOH (0,05 М); НС1 (0,1 М), фенолфталеин. Для приготовления одного ...
	1. Определить константу скорости реакции окисления иодида водорода пероксидом водорода без катализатора и в присутствии катализатора.
	Оборудование, реактивы: колбы с притертыми пробками на 200-250 мл; колбы для титрования вместимостью 50 мл; бюретка; секундомер; термометр от 0 до 100оС; термостат; раствор иодида натрия с массовой долей 0,4 %; раствор серной кислоты с концентрацией с...
	8. ТЕМАТИКА КУРСОВЫХ РАБОТ
	8. ПЕРЕЧЕНЬ ВОПРОСОВ К ЗАЧЕТУ
	ПЕРЕЧЕНЬ ВОПРОСОВ К ЭКЗАМЕНУ
	7 семестр (разделы 3-4)
	9. САМОСТОЯТЕЛЬНАЯ РАБОТА СТУДЕНТОВ
	б) программное обеспечение
	в) Профессиональные базы данных, информационно-справочные системы
	11 СПЕЦИАЛЬНЫЕ УСЛОВИЯ ДЛЯ ОБУЧАЮЩИХСЯ С ОГРАНИЧЕН- НЫМИ ВОЗМОЖНОСТЯМИ ЗДОРОВЬЯ (ОВЗ) И ИНВАЛИДОВ

