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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Leabio ocBOeHUS TUCHUIIMHBI «DU3NYECKas U KOJUIOWIHAS XUMHES SBISETCS (OPMHUPO-
BaHHE Yy CTY/JICHTOB 3HAHUW, YMEHU U HaBBIKOB B 00JIaCTH (PU3NUECKON XUMHUHU KaK TEOPETHICCKOU
OCHOBBI XUMUYECKOW HAYKU M KOJJIOUTHOM XUMHUU KaK ITUCIUILUIMHEI, paccMaTpuBaroieil Hanboee
pacnpocTpaHEHHOE COCTOSIHUE BEIIECTBa, IJs Oojiee TiTyOOKOro MOHMMAaHHS OCHOBHBIX 3aKOHO-
MepHOCTeﬁ PAa3IMIHBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX, 6I/IOJIOI‘I/I‘-IGCKI/IX Y UHBIX SBJICHUN IIprUpOAbI U TCXHO-
JIOTUYECKHUX MPOLIECCOB.

3agauu Kypca: npuoOpeTeHrne KOMIIETCHIIUN TT0 OCHOBHBIM pa3jielaM COBPEMEHHON (hHU3HKO-
XUMHUYECKON HAayKH: XMMHUYECKON TEPMOJAMHAMUKE, YICHHIO O PACTBOPaX, dJIEKTPOXUMHUH, XUMHUYe-
CKOM KMHETHKE U YUYEHHUIO O KOJUIOUIHOM COCTOSIHUM BEIlIeCTBa

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctummaa «Pusndueckas U KOJUIOWIHAS XUMHUS» OTHOCUTCS K 00s3aTeNIbHOM YacTu y4eo-

HOTIO I1J1aHa.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 110 JUCHUIITIMHE

[Tnanupyemble pe3ynbTaThl 00y4eHHUs MO JTUCHUILIMHE, COOTHECEHHBIE C IUIAHUPYEMbBIMU pe-
synpTatamu ocBoeHus: OITOIT (koMIeTeHIMAME U HHAMKATOPAMH JTOCTHIKCHUST KOMIICTCHIINM )

®opMupyemble

KOMIICTCHITHH
(k00, codepoicanue

KomnemeHyuu)

[Tnanupyemsble pe3yabTaTsl 00ydeHNUS 10 AUCIUIUINHE,
B COOTBETCTBHHU C MHIMKATOPOM JOCTHKEHHS KOMIICTCHIINN

WHAMKATOp JOCTHKCHUS
KOMITETEHITHH (KOO,
codepoicanie UHOUKamopa)

PesynbraTel 00y4ueHus
IO IUCIIUTUTNHE

HamnmenoBanue
OIIEHOYHOI'O
cpencTea

VK-1. Cnocoben
OCYILIECTBJIATH MOUCK,
KPUTUYECKUH aHAINU3
U cuHTe3 nHpOpMa-
[IUU, TPUMEHSTH CHC-
TEMHBIN MOAXO0T IS
pelIeHus TOCTaBIeH-
HBIX 3aJ1a4.

VYK-1.1. 3HaeT npuHIUIE cOopa,
otbopa u 006001eHIsT HHpOpPMa-
LHH.

YK-1.2. YMeeT COOTHOCUTH pa3HO-
POJHEIE SBICHHUS U CUCTEMAaTHU3H-
pOBaTh MX B paMKax M30paHHBIX
BUIOB IIPO(ecCHOHANBHON Aes-
TEJILHOCTH.

YK-1.3. Bnaneer HaBbIKaMu Hay4-
HOTO ITOWCKA M TIPaKTHYECKOH pa-
00THI ¢ HH(POPMAITHOHHBIMH U C-
TOYHWKAMH; METOJJAMHU TIPHHATHS
pEeLIeHHH.

3naem: 0COOEHHOCTU CUCTEM-
HOT'O ¥ KPUTHUYECKOTO MBIIILIE-
HUSL.

Ymeem: ananusupoBaTh UCTOY-
HUKHU HHOOPMAIINH, 1aBaTh UM
OLIEHKY, (hOpMHUPOBATH COOCT-
BEHHOE CY)K/ICHHE.

Bnaoeem: criocoOHOCTBIO K
0000IICHUIO U aHATTU3Y
HAy4YHOU MH(pOPMAIHH.

Pemenue 3anay,
KOJUIOKBUYMBI,
3aImuTa Jjabopa-
TOPHBIX PaboT.

OIIK-8. Criocoben
OCYIIECTBIISATh TIe/Ia-
TOTHYECKYIO Jiesi-
TEJIbHOCTh Ha OCHOBE
CTIEIUANIbHBIX HAYY-
HBIX 3HaHHH.

OIIK-8.1. JlemoHCTpUpPYET CIICIIH-
aJIbHbIC HAYYHBIC 3HAHUS B CBOCH
MPEIMETHON 00JIACTH.

OIIK-8.2. OcymiecTBisieT ypoOUHYIO
1 BHEYPOUHYIO JCSITEIHHOCTD B
COOTBETCTBUU C MPEAMETHOMN 001a-
CTBIO COTJIACHO OCBOEHHOMY TIPO-
¢wuto (mpoduirsiM) NOATOTOBKY.
OIIK-8.3. BiageeT MeTogaMu Ha-
YYHO-TIEIarOTUYECKOT0 HCCIIEe10-
BaHUS B IPEIMETHOM 00JIACTH U
METOJaMH aHaJIH3a MeIarornye-
CKOM CUTyallud HAa OCHOBE CIIEIU-
AJIbHBIX HAYYHBIX 3HAHUM.

3Haem: OCHOBBI XUMHUYECKOU
TEPMOJNHAMUKH U XUMHYCCKOU
KUHETUKH, yUYEHUE O PacTBOpax
U IUCTIEPCHBIX CUCTEMAaX.
Ymeem: npumeHATh 3HaHUA O
CBOMCTBAX BEILECTB C LIEIbIO
0e301acHO NOCTaHOBKU (hH3H-
KO-XMMHUYECKOTO IKCIIEPUMEH-
Ta.

Braodeem: naBpIKaMu caMoCTOSI-
TEJILHOTO TIOUCKA HAYYIHOW WH-
(dhopmarmu 1o PU3NIECKON XU-
MUH.

Pemenue 3amay,
KOJITIOKBUYMBI,
3ammuTa Jjabopa-
TOPHBIX PaboT.

TIK-3. Criocoben
peaNn30BBIBaTH 00pa-
30BaTeNIbHBIC TIPO-
TpaMMBbI Pa3JINYHBIX
YPOBHEH B COOTBET-
CTBHH C COBPEMEH-
HBIMH METOJTUKAMH U

ITK-3.1. Pa3zpabatsiBaeT 1 peanu3y-
€T OCHOBHbIE U JIOTIOJHUTEIIbHBIC
o0Opa3oBaTeNpHBIE IPOTPAMMBI IO
CBOCH ANCIUIUIMHE C YI€TOM CO-
BPEMEHHBIX METOJIOB U TEXHOJIO-
Tuil.

I1K-3.2. IIpumensieT COBpeMEHHbIE

3naem: cTpyKTypy M coaepxa-
HHE COBPEMEHHBIX IIPOrPaMM
110 XMMHUH B CPEIHEH LIKOJIE.
Ymeem: pemats npodeccuo-
HAJIbHO-TICIarOrMYCCKHUE 33aa9n
IO Pa3BUTHIO JIMYHOCTH 00Y-
YaFOIIETr0CsI TOCPEICTBOM H3Y-

Pemenue 3anay,
KOJIJIOKBUYMBI,
3aImuTa Jrabopa-
TOPHBIX PadoT.

2




TEXHOJIOTHSIMHU, B TOM
qucie nHpopMaIu-
OHHBIMH, I 00ec-
MEYEHHsT Ka4eCTBa

MHPOPMAIMOHHBIE TEXHOIOTHU B
YPOUHOH ¥ BHEYPOUHOU J€SATEIb-
HOCTH COTIPOBOXKJICHHS 00pa3oBa-
TEJNBHOTO TIpoIiecca.

y4eOHO- [TK-3.3. TIpumMeHsieT COBpeMeHHbBIC
BOCITUTATEIbHOTO METOJIUKH B OPTraHU3al[Mi BOCIIATA-
npoiiecca. TEJILHOTO Ipolecca.

YEHHUS XUMUH.
Braodeem: HaBbIKaM¥ PEIICHHS
MMPAKTUKO-OPUECHTHPOBAHHBIX
3a7a4 B 001aCTH XHUMHH.

TIK-6. Cnocoben
MPOEKTHUPOBATH CO-
JieprkaHre 00pa3oBa-
TENBHBIX MPOrPaMM U
UX 3JIEMEHTOB.

ITK-6.1. CriocobeH popMupoBaTh 1
peaM30BBIBATh MIPOTPAMMEI Pa3BU-
THS] YHUBEPCAIBHBIX YUCOHBIX JCH-
CTBH.

[TK-6.2. JleMOHCTpUpYET 3HAHUE
collepKaHus 00pa30BaTEIHHBIX
TIPOTPaMM MO CBOCH ITHCIIHILIIHE.
ITK-6.3. CriocobOeH mpoeKTHpOBaTh
00pa3oBaTeNbHBIC IIPOTPAMMBI pas3-
JNYHBIX YPOBHEH U 3JIEMEHTHI 00-
Pa30BaTEeNbHBIX POTPaMM B CBOCH
IpeMETHON 00JIACTH.

3naem: coBpeMeHHBIE 00pa30-
BaTeJIbHbIE TEXHOJIOT U, METO-
JMKH 00y4eHHs] XUMHUH.
Ymeem: npoexTrpoBath padbo-
YHe IPOrpaMMBbl 10 XUMUH.
Braodeem: xateropuaibpHO-
NOHATHHHBIM aIapaToM co-
BPEMEHHOW TEOPUH ¥ METOAUKU
00y4YeHHST XUMUH, CHCTEMON
MPOEKTHPOBAHHMS COICPIKAHUS
y4eOHOTO ImpeaMeTa «XHUMUS».

Pemenue 3anay,
KOJUIOKBHYMBI,
3amuTa J1adbopa-
TOPHBIX paboT.

4. OBBEM U CTPYKTYPA JUCIHUATLIAHBI

TpynoéMkocTh AUCIMIUTHEI cocTaBisieT 11 3auérapix equnui, 396 4acos.

TemaTnuyeckuii mjiian
(popma o0yuenusi — ounas

KonrakrHas pabota 00y-
YAIOMIUXCS C TIeJarorn4eckKum
< pabOTHUKOM = dopmbl
o, <
5 . o TEKYILETO KOHTPOJIS
= S 0 0 FE| 5= yCIIeBAEMOCTH
Ne HaumMeHoBaHue TeM n/unn 3 5} S 2 B2 55 ’
b=} © = ¥ .| | 22| 8¢& | dopmanpomexyrod-
n/n pa3aemnoB/TeM TUCTIHILIHHEL 5 ® =) S| BEf|So0| e8¢ N
O 5 g =8| E s| E5| 8= HOH
5 5 £z %"8 2 gl z aTTeCTaIUN
an = 7] =~ Sox o (no cemecmpam)
= = & g
m (o]
1 |Xumuueckasi TEPMOAMHAMHKA
1.1 |BBeneune 5 1 2 2
1.2 |[lepBblil 3aKOH TEPMOAUHAMHUKHI 5 2—4 6 6 2 14
1.3 |BTopoii 3aKOH TePMOIMHAMHKHU 5 5—7 6 6 2 14 | PeirTuHr-KoHTpOIH |
14 TepMoanHaAMUKa XUMHUYECKOTO 5 89 4 4 2 8
paBHOBeECHSI
1.5 |®a3oBble paBHOBECHS 5 | 10—12 6 4 2 15 | PelituHr-xkoHTpOIH 2
2 |YueHHe 0 pacTBOpax
2.1 |PacTBOpBI HEANIEKTPOJIHUTOB 13—15| 6 8 2 16
2.2 |PacTBOpBI DJIEKTPOJIUTOB 5 | 16—18 6 6 2 14 | PedTuHr-KOHTpOIH 3
Bcero 3a 5-ii cemecTp: 36 36 81 Ox3ameH (27)
3 |Quaekrpoxumus
31 PaBHOBecue B ai1eKTpOXUMUYE- 6 19 5 4 5 6
CKHUX CHCTEMax
3.2 |DnekTpoxuMHYecKasi KHHETHKA 6 3—6 4 8 2 12 | PeiituHr-koHTpOIs 1
4 | Xumunyeckasi KHHETHKA
4.1 |KuHeTHKa XMMHUYECKHX PEeaKIui 6 | 7—12 6 12 2 6 PeifTuHr-KoHTpOIIH 2
4.2 |Karanus 6 |13—14 2 4 2 6 PeliTHHT-KOHTPOJIb 3
Bcero 3a 6-ii cemecTp: 14 28 30 3auér
5 IToBepxHOCTHBIE SIBJIEHUS U
AMCHepcHbIe CHCTEMBI
5.1 |KomionaHoe cocTosiHUE Belecrsa | [ 1—2 2 4 2 8
5.2 |[ToBepXHOCTHBIE SIBICHUS 7 3—6 4 8 2 12
JIEKTPUYECKUE CBOKMCTBA JTHC- .
5.3 Jnextp © cBo e 7 7—8 2 4 2 8 Petituar-KOHTpOIH 1
MIEPCHBIX CUCTEM




5.4 |Koaryssius 7 9—10 2 4 2 8
55 Kosnoneas xumus BRICOKOMOTC™ | 7 111 14| 4 8 2 10 | PeitTHHT-KOHTPOID 2
KYJSIPHBIX COEIMHEHUI

5.6 |DMyabcHd U IICHBI 7 | 15—16 2 4 2 8

5.7 |Aspozomnu 7 | 17—18 2 4 2 9 PeliTHHT-KOHTPOJIb 3
Bcero 3a 7-ii cemecTp 18 36 63 Ix3amen (27)
Hamnune B gucoumumue KIT/KP

3auér,

HToro mo AucuuIInHEe 68 100 174 2 ssamena (54)

Conep:kanue JJeKIIMOHHBIX 3aHATHI 10 JUCIUIINHE
Pazgea 1. Xumunueckasi TepMOAUHAMHUKA

Tema 1. BBenenue

[Ipeamer ¢u3mveckoit xuMuu. 3agaun, UCTOPHUS PA3BUTHUA U METOBI HCCIIEOBaHUS B (hr3u-
YECKOU XUMUMU.

[Tpenmer xumuueckoil TepMoauHaMUKU. OCHOBHBIE MOHATUS: «TEPMOJMHAMUYECKAs! CUCTE-
Ma» (OTKpBITasi, 3aKpbITasi, H30JIMPOBAaHHAS), «T€PMOAMHAMUYECKUE MapaMeTpbl» (3KCTEHCUBHBIE,
MHTEHCUBHbIE), «T€PMOJUHAMUYECKHUI Ipo1iecc» (PaBHOBECHBIM, HEPAaBHOBECHBIN). Y paBHEHHE CO-
CTOSIHMS MlieanbHOro raza Menneneesa — Kianeiipona. @opmsl iepeiau 3HEPTUU: TEIJIOTA U pa-
oora.

Tema 2. IlepBblii 3aKOH TEPMOAMHAMHKH

DopMyIUPOBKH U MAaTEMaTUYECKOE BBIPAKEHUE MEPBOI0 3aKOHA TepMoAUMHAMUKH. [loHsATHE
0 BHYTpeHHeH dHepruu. [IpuMenenue nepBoro 3aK0OHa TEPMOJAMHAMUKH K PA3JIMYHBIM IIPOLIECCAM:
U30TEPMUYECKOMY, a/I1a0aTHUECKOMY, U30XOPHOMY U U300apHOMY. DHTaIbIIHS.

[TpunoxeHus NepBoOro 3aKOHa TEPMOJIMHAMUKH K XUMHH. TeruioBoi 3 pekT XuMHUUECKOH pe-
akuuu. TepMoauHamMuyecKass U TEPMOXHMMHUYECKAs IIKAJIbl, TEPMOXUMUYECKUE YPAaBHEHUS. 3aKOH
['ecca u BBITEKalOIIME U3 HETrO cielCcTBUs. TemnoTel o0pa3oBaHus U cropanus. Termiora mporecca
pacTBOpeHus. DKCIIEPUMEHTAIbHOE ONPEENIEHUE TEMIOBBIX 3(PPEKTOB.

TermnoémMKocTh UCTUHHAS U cpefHsis. Teopus TENIOEMKOCTH Ta30B U TBEPIABIX BEIIECTB. 3a-
BHCUMOCTb TEIUIOEMKOCTH OT TemrnepaTypsl. 3akoH Kupxroda.

Tema 3. Bropoii 3aK0H TEepMOIHHAMHKH

[Tpouecchl camMONpPOU3BOJIBHBIE U HECaMOIPOU3BOJbHBIE. DOPMYIMPOBKH BTOPOTO 3aKOHA
tepmonuHamMukH (Knaysuyca n Tomcona). Hukn KapHo u MakcuManbHbli K03((GUIHMEHT MOJIE3HO-
ro AeWcTBUs. DHTponHs. MareMaTH4ecKoe BbIpa)KeHHE BTOPOrO 3aKOHA TEPMOAMHAMHUKU. MeTo bl
pacuéra SHTPOIIHH.

CratucTuyeckuii XapakTep BTOpPOrO 3aKOHAa TEPMOAMHAMMKHU. DHTPONUS U BEPOSITHOCTD.
VYpaBuenue bonbimana. Iloctynar [Tnanka. Tpetuii 3akoH TepMoIuHAMUKH. AOCOIIOTHOE 3HaYe-
HUE SHTPOIIHH.

[TpunokeHnss BTOPOro 3aKOHA TEPMOAMHAMUKH. H30XOpHO-M30TEpMUYECKUI MOTEHIIMAI
(oHeprus 'enpmronbua) U n300apHO-U30TEpMUYECKUH ToTeHIMan (3Heprus ['nd6ca). Ycenosus ca-
MOIIPOM3BOJIBHOTO IIPOTEKAHUS IIPOLIECCOB U IOCTHKEHNUs paBHOBecHs. Terosas teopus HepHcra.
VpaBuenus ['n66ca — I'enpMronpiia.

Tema 4. TepMoanHAMHKA XMMHYECKOT0 PABHOBECHS

3akoH nenctByromux Macc. Koncrantsl pasHoBecus K, n K.. CmeleHne XuMu4ecKoro pas-
Hosecus. [Ipunnun Jle-Illarense — bpayHa. YpaBHeHUs U30TEpMBI, H300apbl U U30XOPbI XUMUYeE-
CKOM peaxiui.

Tema S. ®a3oBble paBHOBECHS

Pacnpenenenue MoneKkys B raze mo CKOPOCTSM U dHeprusam. PeanbHbie ra3sl. Y paBHeHue BaH-
nep-Baansca. Kputnueckue cocrossus. M30TepMbl ypaBHEHHsI peabHOro raza. CKWKeHHE Ia3oB.
XapakTepHucTHKa KHJIKOro cocTossHUs. [IoBepXHOCTHOE HaTsKEHUE, BSI3KOCTh, ucnapenue. [lepe-
XOJI )KMJIKOTO COCTOSIHUS B TBEPJ0€. XapaKTEPUCTUKA TBEPIOTO COCTOSIHUS. XKuaKknue KpucTalibl.

[IpaBuno a3z I'm66ca. da3oBbie paBHOBECUS B OJTHOKOMIIOHEHTHBIX CHUCTEMax. YpaBHCHHE
Knaneiipona — Knaysuyca. JlmarpaMmbl COCTOSIHHS OJHOKOMIIOHEHTHBIX CHUCTEM. J[ByXKOMITIO-
HEHTHBIE CUCTEMBI. TepMUYECKUN aHAIN3.




Pa3nes 2. Yuenue o pactBopax

Tema 1. PacTBOpBI HEAJIEKTPOJIMTOB

OO6mas xapakTepucTuka pacTBopoB. CrocoObl BEIpaKEHHS KOHIIEHTpAIMU. TepMOIuHaMIKa
IIpolLecca pacTBOPEHUS.

PacTBopbI )KUIKOCTh — ra3. 3aBUCUMOCTh PAaCTBOPUMOCTH I'a30B OT JAaBlieHus (3akoH ['eHpu),
UX IPUPOJIBI U IPUPOABI PACTBOPUTEIISA U TEMIIEPATYPBL.

PacTBOpHI eTyunx *KuAKux BemlecTB. VMaeanbHple pacTBOphl. JlaBieHne HACBILIEHHOTO Mapa.
3akoH Payns. PacTBOpbI ¢ IOJIOKUTENBHBIM U OTPULIATENBHBIM OTKJIOHEHHEM OT 3aKkoHa Payins. Co-
CTaB MapoBOW M XKuAKOH (a3. JlmarpamMMmbl cocTaB — JaBJeHHE Mapa, COCTaB — TeMIlepaTrypa Ku-
neHus. 3akoHbl KoHoBanoBa. A3eoTpomnHble pacTBOpbI. lleperoHka pacTBOpOB JETYUMX KUAKUX
BenlecTB. J{aBieHue napa OMHAPHBIX CUCTEM M3 YACTUYHO CMEIIMBAIOIIMXCS U HECMEIINBAIOIINXCS
xuakocred. Ileperonka ¢ mapom. PacnpeneneHue TpeTbero KOMIOHEHTa MEXKY JABYMsI HECMEIIU-
BaroIUMUcs kuKkocTsMu. Koadduiuent pacnpeneneHusi. JKCTpaKius.

PactBOpSBI N€Ty4as )KUIKOCTh — HEJIETY4E€ BEIIECTBO. 3aBUCUMOCTb PACTBOPUMOCTH TBEP-
JIBIX BEILECTB OT MX MPUPOBI U OT TeMmeparypbl. CBoicTBa pa30aBiIeHHBIX pacTBOpPOB. [laBieHue
HACBIIICHHOI'O Iapa pacTBOPUTENS HaJ PAacTBOPOM, 3aBUCUMOCTb OT Temmeparypsl. [loHnxeHue
TEMIEPaTyphl 3aMep3aHUs U MOBBIIICHUE TEMIEPATyphl KUIEHHs pacTBOpoB. Kprockomnus u »0y-
mockonusa. OcMoc M OCMOTHYECKOE JaBiieHue. dusmyeckas CyUIHOCTh ocMoca. 3akoH Bant-
I'odda. Posb ocMoca B OMOOTHUECKHUX MPOIIeccax.

Tema 2. PacTBopbI 3JIEKTPOJIUTOB

Otknonenus ot 3akoHoB Bant-I'odhda u Payns B pactBopax snekrponutoB. M3oTonnyeckuit
ko3 uimenT. Teopust 3MEKTPOIUTHICCKON aucconuanuu. [IpuMeHeHne 3aKkoHa JCHCTBYIONINX
Macc K aJeKTponuTaM. 3akoH pazdasnenus OctBanpia. ['uaparanus HOHOB. DHEPTUs TUApATAIUH.
PacTBOpBI CHIIBHBIX 371eKTPOIUTOB. OCHOBHBIE MOJIOKEHUSI TEOPUH CHIIBHBIX 3JEKTPOIUTOB. K0oad-
(bUIMEHT aKTUBHOCTH. AKTHBHAsl KOHLEHTpauus MoHOB. MoHHas cuia pactBopoB. OmnpeneneHue
K03 pHIeHTa AKTUBHOCTH. ACCOIHAIIHS HOHOB.

DIIEKTPONPOBOIHOCTh PACTBOPOB 3JEKTPOJIUTOB. YJ€lNbHAsl W SKBUBAJIEHTHAs 3JIEKTPOIPO-
BOoAHOCTh. 3akoH Kombpayma. [logBHKHOCT HOHOB. AHOMaJIbHAS MOJABUKHOCTh BOJOPOJIHBIX HO-
HOB UM THJAPOKCUI-UOHOB. Huncna nepeHoca. MeToa u3aMepeHust 31eKTPOIPOBOIHOCTH U €ro IMpUuMe-
HeHue. KoHaykromerpus.

Paznen 3. DaekTpoxumus

Tema 1. PaHoBecHe B 3JIEKTPOXMMHYECKMX CHCTEMAX

OOmast XapakTepUCTHKa 3JIEKTPOXUMHUECKUX TMpoleccoB. OnpeneneHne 3MeKTPOXUMUYe-
CKHX cucTeM. TepMoauHaMUYecKre COOTHOIIeHUsI Mexy HanpspkeHueM (DJ]C) raabBaHUYECKOTOo
JJIEMEHTAa U XUMHUYECKOU dHepruen. Y pasHenue HepHera.

PaBHOBecHBIE AneKkTpoAHbIE TOTEHIMANBl. CKaukyu MOTEHLMANa Ha TpaHulax (a3 B 3JIEKTPo-
XMMHUYECKHX CHUCTEMax: BHYTPEHHHUI KOHTAKTHBIM, HAa IpaHUIE METAIJI — pacTBOp, JU(PPy3UOH-
HBIM, a7cOpOLMOHHBIN, MeMOpaHHbIi. CTpoeHHe ABOWHOIO 3JeKTpHueckoro cios. Bomopoanas
HIKaJa 3JEKTPOJHBIX MOTEHUHAnoB. CTaHAApPTHBIE IEKTPOAHBIE MOTEHLIMAIBL. DJIEKTPOXUMUYE-
CKMU psAJl HAIIPSKEHU M.

Knaccugukarus snextponoB. Ponb MemOpaHHbIX U AU (y3HOHHBIX MOTEHIMAIOB B OHOJIO-
THYECKHX Ipoleccax.

DNEKTPOXUMHUECKUE IEeNH (TallbBAaHUYECKHUE 3JIEMEHTHI): XMMHUUYECKHEe M KOHIEHTPalMOH-
ueie. U3mepenne DJIC. Hacwimennsiit snemeHT BecToHa. DneKTpoibl cpaBHEHUS. DIEKTPOXUMHU-
yeckuil mMeron msMepeHus pH. Onexrtponabl st n3mepeHus pH: BOmZOpOAHBIN, XUHTHUIPOHHBIN,
CTEKJISTHHBIMN.

Tema 2. D1eKTPOXMMHYECKAsA KHHETHKA

Onektponu3. 3akoHel Dapanes. [lonsgpuzanus 3I€KTPOAOB NMPU NPOXOXKICHHH DJIEKTPHU-
4ecKoro Toka. [lepeHanpspkeHne 3JIEKTPOXUMUYECKON PEAKIIUU U IEPEHANPSIKEHNE KOHLIEHTPALUH.
VYpasuenue Tadens. [lepeHanpskeHne BOCCTaHOBIEHUS BOAOPOIHBIX HOHOB.

[Tpenensublit Tok quddy3uu. [onsporpadus. Xumudeckas noiaspuzanus 31eKTpoaoB. Oco-
OEHHOCTH 3JIEKTPOJIN3a BOIHBIX PACTBOPOB U PACILIIABOB 3JEKTPOIHUTOB.
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XUMHUECKasi M 3JIEKTPOXUMHUYECKasi KOPPO3UsI METAIJIOB U MeTo/bl 00prObI ¢ Heil. [laccus-
HOCTb MeTajIoB. THruGuTOpel KOppo3HH.
XVMHUYECKUE UCTOYHUKH TOKA. AKKYMYJISITOPHI.

Pa3zgen 4. XumMnueckass KHHETHKA

Tema 1. Kuneruka XuMnuecKux peaxkiuii

[Ipeamer xumuveckoil kuHeTHKU. KuHeTndeckas Kinaccupukaus XuMudeckux peakuuii. Oc-
HOBHOMW IIOCTYJIAT XUMHUUYECKON KMHETUKU. CKOPOCTh XMMUYECKOW PEAKIMU, KOHCTAaHTa CKOPOCTH,
MOPSAIOK M MOJIEKYJISIPHOCTh peakuuu. Kunernueckue ypaBHeHUS HEOOpaTHUMbIX peakuuid 1-ro, 2-
ro, N-ro NopsAKoB. MeTo/bl OnpeiesieHUs MOPSIKa PEaKIIUH.

3aBUCHMOCTh CKOPOCTH XMMHYECKOW peaknuu OT Temmeparypbl. [IpaBmio Bant-T'odda.
VYpaBHeHue AppeHuyca. JHEprus aKTUBALIUU.

Oco0CHHOCTH KMHETUKH CIOKHBIX peakiuil. [lemHbie peakuun. CBOOOHBIE paauKaibl. Pa3-
BETBJIEHHBIC 1IeTn peakuuil. UHruburops nenHeix peakuuii. oroxumuueckue peaxkuu. KBanrto-
BbIil BbIX0Jl. CeHCHOMTU3NPOBAHHbBIE peaklMK. XeMIIIOMIUHecleHusa. buontomunectennus. 3Ha-
yeHHe (POTOXMMHUYECKUX U PATUAIMOHHO-XUMUYECKUX PEaKIUid B MPHUPOJC U XUMHUYECKOH Tpo-
MBIIUIEHHOCTH.

Tema 2. KaTtaau3s

CaoiicTBa KaTanu3aTopoB. 'oMoreHHbli katanu3. Teopus npoMexyTOYHBIX IPOJYKTOB B I'O-
MOI'€HHOM KaTaiu3se. ['ereporeHHbii katanu3. Teopuu reTeporeHHOro KaTaiau3a.

Baxueiimre TexHuueckre Katanutuyeckue peakuuu. buokaranuzaropsl. [Ipumepst Gpepmen-
TaTUBHBIX PEAKLUH.

Pa3zgea S. [loBepXHOCTHBIE SIBJICHUS U AU CIIEPCHbIE CHCTEMBI

Tema 1. KoJsiougHOe cocTOsiIHNE BellleCTBA

[Tpeamer xostouaHoi xumuu. IIpu3Haku KoUIOMIHOTO cocTosiHUA BemecTBa. Knaccuduka-
1Sl JUCIIEPCHBIX CUCTEM I10 arperaTHbIM COCTOSIHUSAM (ha3, KWHETUYECKUM CBOMCTBAM U pa3Mepy
YaCTHIl JUCTIEPCHOH (as3bl.

MonekynsipHO-KUHETHUECKUE CBOMCTBA BBICOKOAMCIIEPCHBIX CUCTEM: OPOYHOBCKOE JIBUKE-
Hue, 1udpdy3us, ocmoc. CeuMEHTAIUS U CEIUMEHTALMOHHOE PAaBHOBECHE.

Ontuueckne CBOWCTBa MUCTIEPCHBIX cucteM. Paccesnue ceeta. Dddext Papanes — Tunma-
1. YpaBHeHnue Panes. A6cop6buus cera. 3akoH byrepa — JlamGepra — Bbapa. Ontuueckue mero-
JIbI KCCIIEIOBAHUS KOJUIOUIHBIX CHCTEM.

Tema 2. [loBepXHOCTHBIE SIBJICHUS

IToBepxHOCcTHast HEprus. [loBepXHOCTHOE HATSKEHHE.

[Tonstue 00 ancopbumu. dusmyeckas M XUMHUYecKas ajacopbums. M3orepMsl aacopOLMH.
Teopun ancop6uuu Jlenrmropa, [lonstau u bpynayspa — Dmmera — Temnepa (BOT). YpaBuenus
I'enpu, @peitnmxa, Jlenrmiopa. AxcopOums Ha TpaHMLE XKUIKOCTh — Ta3. YpaBHeHue ['uboca.
[ToBepXHOCTHO-aKTUBHBIE U MOBEPXHOCTHO-WHAKTUBHbIE BelllecTBa. AjcopOuus Ha TBEPIBIX IO-
BepxHocTsaX. Knaccudukanus aacop6eHTOB. XapakTepUCTHKA BaKHEHIINX aJcOpOeHTOB (aKTHBH-
pOBaHHBIE YTJIH, TeIH, LIEOTUTHI). AncopOius ra3oB. Kanumisipaeie sBieHus (KamuUTSIPHOE TTOH -
THE XKUJKOCTH, KaMJUIIpHash KOHAEHcalus). MoHOMoJeKy sipHas aacopOouus u3 pactBopos. [Ipa-
BUJIO ypaBHUBaHUA moyispHOocTH Pebunnepa. Dpdext Pebunnepa. Monnas agcopobums. [Ipasuio
dasnca — [lanera. MonoobmenHas agcopOuusi. MOHUTHI ¥ MX IPUMEHEHHE.

Buasl anre3uun. Aare3us KUIKOCTH U cMauuBaHue. Y paBHeHue FOHra.

Tema 3. DiiekTpHYeCKHE CBOMCTBA JMCIEPCHBIX CHCTEM

CrpoeHune KOJUIOWJIHBIX YacTUL. DJIEKTPOKMHETHYECKUM MOTEHIHAN. DJIEKTPOKHHETHYECKUE
SBJICHUSA: JIEKTPO(dope3, IEKTPOOCMOC.

JucniepcuoHHbIE M KOHJAEHCAIMOHHBIE METO/IbI MOTYYEHUS JUCIIEPCHBIX CUCTEM.

Tema 4. Koaryasinus

Teopus IJIDO. Kunernka xoarymsiiuu. Koarynupyromiee aeiicTBue 31eKTpoiauToB. [IpaBuiio
3HauyHOCTH. Koaryssnus cMEChIO 3JIEKTPOJINUTOB. SIBIEHNS CMHEPrU3Ma U aHTOTOHM3Ma. B3zanMHas
KOaryJisiiys KOJUIOMJHBIX pacTBOPOB. SIBneHne npuBbikanus. [lepesapsinka 30mei.
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Tema 5. KossiougHass XMMHSA BBICOKOMOJIEKYJISIPHBIX COCIHHEHUH

OO0mas xapakTepUCTHKAa PAacCTBOPOB BBICOKOMOJEKYISPHBIX coeauHeHuin (BMC). Moneky-
JSIPHO-KUHETUYECKHUE U ONTUUYECKUE CBOMCTBA. BszkocTs pactBopoB BMC. Bucko3zumerpuueckuit
METO/I OTIPENICTICHUSI MOJICKYJISIPHOM Macchl mojaumMepoB. HaOyxanue. ArperaTuBHas yCTOMYHUBOCTD
pactBopoB BMC. Jluotpomnusie psinbl. benku kak ampoTepHbIe BBICOKOMOJIEKYIISIPHBIE TTOIHUIJICK-
TponuTsl. Bnusinue pH Ha cBoiicTBa pacTBopoB OenkoB. M3oanekrpudeckoe coctosnue. [leHarypa-
11151, BbICAJIMBaHUE, KOALIEPBALIMSL.

Crynnu (renm). Knaccudukanus reneit. Meroapl nojydeHusl. MexaHW4YecKue CBOMCTBA. XH-
MUYECKHE peakluu B cTyHAX. CuHepesuc. buonornyeckas posb CTyIHEH.

Tema 6. IMYJIbCUU U TIEHbI

Owmynbenu. Kiaccupukamnust sMynbeuii. Y CTOHYHBOCTh M pa3pyiieHue sMynbcuid. O6parie-
Hue ($a3. [[pumeHeHne 3MyIbCUi.

[Tenwr. KpatHocte u Bpems ku3Hu meH. [lenooOpaszoBarenu. Teopuss meHooOpa3zoBaHUSI.
Moromue BemiecTBa u Teopus Moroiero aeiictsus. [lennas gioranus.

Tema 7. Aspo3oiin

OO61as xapakTepucTiKa. MeTobl MoJydeHus U pazpyuieHus aspo3osed. [IpobieMbl 3auTh
aTMocQepsl OT 3arps3HEHUs a3po30isiMU. KoJutoniHo-AuciepCcHbIe CHCTEMBI TOYBBI.

Conep:xanue Ja60paTOPHBIX 3aHATHI M0 TN CUMUILINHE

Paznen 1. Xumuueckasi TepMOIMHAMHUKA
OnpezneneHue TEIJIOTHI PACTBOPEHHS coii. OnpeaencHne TeIIOThl HeHTpanu3anuu. TepMu-
YECKUH aHAIIN3 CUCTEMBI HaQ)TATMH — (DEHOJL.

Pa3nes 2. Yuenue o pactBopax

Bydepnbie pactBopbl. Kpuockonuueckoe ornpeseneHue MOJISPHOH Macchl HE3JIEKTPOJIUTA.
[Teperonka pacTBOpPOB U3 HEOIPAaHUUYEHHO CMELIMBAIOIUXCS XKUAKOCTeH. Onpeienenue nokasareis
PH cpenbl HOTORIEKTPOKOIIOPUMETPUUECKUM METOJIOM. ['eTeporeHHble paBHOBECUS B PacTBOPax
IIEKTPOJIUTOB.

Paznea 3. DinexkTpoxumus
Konnykromerpuueckoe tutpoBanue. [loTeHuumomerpudeckoe tutrpoBanue. Kopposus u 3a-
IIATa METAJJIOB.

Pa3nen 4. Xumnueckass KHHeTHKA

OnpeneneHne KNHETUYECKUX XapaKTEPUCTUK PEAKIIMM OKHUCIEHHS HOA0BOAOPOAHON KU CIIOTHI
NEPOKCHUIOM Boopoja. BinsHue katanu3aTopoB U TeMIepaTypbl Ha CKOPOCTh XMMHUYECKOH peak-
LIUH.

Pa3pnen S. [loBepXHOCTHBIE ABJICHUS H IMCIIEPCHBIE CHCTEMbI
Ancop6uus. [Tonyuenne nmooOHBIX KOJUIOUIHBIX pacTBOpoB. Koarymsauus. Bsskocts. ['enu.
Ilensl.

5. OHEHOYHBIE CPEJACTBA JJISA TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTHU,
MMPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCHUATIJIANHBI U
YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM PABOTHI
CTYIEHTOB

5.1. Tekyumuii KOHTPOJIb YCIIEBAEMOCTH

5-ii cemect

Peitmunz-xonmpons 1
1. Onpenenure TEIOBOM 3P PEeKT OCHOBHOTO Mpoliecca TOMEHHON MEYH:
Fe,O3 + 3CO = 2Fe + 3CO,.
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2. Tennora obpa3zoBaHus (HTOPOBOAOPOAA CTAHAAPTHBIX YCIOBHAX paBHA —268 KJ[K/MOJb.
Boeruncnuts sHepruto cBsizu HF, ecm n3BecTHO, uTO SHEpruu cBsi3u Mojekyn Hy u F) cocraBisoT
436 u 159 x/Ix/Mob.

3. TenuoTta cropanusi ’TUJIOBOTO CIIMPTA AH®,= —1409 k/lx/Monb. Berancmuars AH® peakuuu
2CO + 4H, = CoHs0H + Hzo(m_).

4. Omnpenenuts n3MeHenue aTponuu 1 kr CO npu M30TEPMUIECKOM YMEHBIIEHUH €r0 00hE-
Ma B 10 pa3, ecmu CO — muueanbHbIN Ta3.

5. Paccuutath m3smMeHeHue cBoOOHBIX dHepruii ['m60ca u ['enpMrosbiia Mpu CTaHAAPTHBIX
yenosusix aist peakuu 4HCl ) + Oz = 2 HyO () + 2Clo.

Peitmunz-xkonmponp 2
1. B kakoM HallpaBJIEHUU CMECTSTCS PAaBHOBECHSI peaKLUi
2COyt+ Oxry <= 2COyry, AH® = =566 k/Ix;
NQ(R) + OZ(R) A 2NO(F.), AH° =180 KI[)K
a) MPU MOHUKEHUH TeMIIepaTypbl? 0) Mpy MOBBIIIEHUH JaBICHUS?

2. Beruucnure K, peaknuu FeO + CO < Fe + CO, npu 1000 K u gaBnenuu 1 at™, eciau pas-
HOBECHast cMech ra3oB coaepxkut CO, ¢ MaccoBoit goneit 39%.

3. Ha ckonpko Oomblie M0 Macce MOXKET BMECTUTHCS a30Ta B Ta3rojibepe BMECTUMOCTHIO
2000 M3 3umoit (mpu Temmneparype —35°C) 1o CpaBHEHHIO C JIETHUM HEpUOAOM (IIpH TeMIepaType
30°C), eciu napnenne B HéM paBroO 4-10° [Ta?

4. Tennota ucnapenus Bonsl npu 100°C paBHa 40585 [Ix/mons. [Ipu kakoii TemmepaTtype
OyJleT KUMEeTh BO/Ia, €CJIH JIaBJICHUE YBEITUYUTH B 2 pa3a?

5. Kakoe MakcuManabHOE YHCIIO CTENeHe CBOOOIbI MOXKET UMETh CUCTEMA, COCTOAIIAs U3 YT-
JIEBOJIOPOIOB MporiaHa 1 OyraHa?

Peiimunz-konmpoins 3

1. {aBnenne napa Boasl npu 25°C coctaBusier 3167 [1a. BeiuncnuTe 1is TO# e TeMiiepary-
Pl JaBjieHUE napa pacTBopa, B 450 r kotoporo coaepxkuTcst 90 r riIroKo3bI.

2. Temniepatypa 3aMep3anus yucroro 6enzona 278,5 K, a remnepaTtypa 3aMep3aHust pacTBopa,
conepxariero 0,2242 r kamdops! B 30,55 r 6enzona, 278,254 K. MonbHOE OHMKEHHUE TeMIIepaTy-
pbI oTBepAeBaHus 6eH3zomna 5,16. OnpeaenuTs OTHOCUTENBHYIO MOJIEKYIISIPHYIO Maccy KaM(OpBhl.

3. PactBop KO3, B 500 M1 koToporo coaepxxutcs 5,35 T conu, okassiBaeT npu 17,5°C ocmo-
THYecKoe naBiieHue, papHoe 221 klla. Beruucianth n3oToHnuecknii KOAQPUIIMEHT U KaXKyIIYIOCS
CTENEHb TUCCOLMALINN COJIU B PaCTBOPE.

4. Ilpn kakol MOJISIPHOM KOHILIEHTpAallMM YKCYCHOW KHCIJIOTBI B PacTBOpE €€ CTENEHb IUCCO-
nuanuu o pasHa 0,01? Ipu kakoi KOHIIEHTpallMU O YBEJIMUUTCS B ABa paza?

5. YaenpHas snekTpuyecKas NpOBOAMMOCTL PACTBOPA €IKOro HaTpa MaccoBoil noser 10 %
npu KOMHaTHOM Temmeparype pasHa 0,3124 Cwm/cwm, a minotHocTs ero — 1,113 r/cM>. DKBHBANCHT-
Hasl AJIEKTpUYECKasi MPOBOJUMOCTh PacTBOpA JAHHOTO BEIIECTBA NMPU OECKOHEUHOM pa30aBlieHUU
paBHa 217,5 Cwm-em?/Monb. Berancnts KaKXYyIYIOCS CTENEHb AMCCOLMALMM €IKOr0 HAaTpa U KOH-
LEHTPALMIO THAPOKCUI-HOHA B PACTBOPE.

6-ii cemecTp

Peiimunz-konmpoins 1

1. ITpu IpOXOXKAEHUN DIEKTPUIECKOTO TOKA Yepe3 pa30aBJICHHBIN pacTBOP CEPHOU KUCIOTHI
B TeueHue 10 MuH BeiAenuiIcs Bogopoa o0sEmom 100 e’ pu 18°C n maBnenun 100,6 kIla. Bel-
YHCITUTH CUITY TOKA.

2. IIpu anexrponmse pactBopa AGNO3 B Teuerre 50 MUH pu cuiie Toka 3A Ha KaTOJE BBIJIC-
unock 9,6 T cepedpa. OnpenenuTs BhIX0J cepedpa B MPOILIEHTAX OT TEOPETHIECKOTO.

3. BbluncanTh B MHJUTMBOJIBTaX MOTEHIMAN BojoponaHoro snekrpona B 0,005 M pactBope
HCI.



4. Berunciute 3/1C TanbBaHUYECKOTO 3JIEMEHTa, 00pa30BaHHOIO COYETAaHUEM: LIMHKOBOTO
snekTpoza B pactsope ZnSOy, [Zn*] = 0,2 Moub/11 1 cBHHLOBOTO 3n1ekTpoaa B pactBope PH(NO3),,
[Pb*]=0,012 momb/m.

5. Beruncnuth D/]C KOHIIEHTPALIMOHHOTO 3JIEMEHTa (B MUJIJIMBOJIbTAaX ), COCTOSIIIETO U3 LIMH-
KOBBIX 2JICKTPOIOB, ONYIIEHHBIX B pacTBOpbI ZNSO, ¢ aKTUBHOCTBIO 2 10?1 3,2:10" monb/x1.

Peiimunz-konmpoins 2

1. TlpeBpamienue nepokcuaa OeH3zouna B quATIIIOBEIN 3¢up (N=1) npu 60°C mpomuio 3a 10
MUH Ha 75,2 %. PaccunTaTh KOHCTAHTY CKOPOCTH M IIEPHUO/I TOJIypaciaia.

2. ns peakuun A — B KoHcTaHTa cKOpocTH paBHa 0,5; MCX0HAasd KOHIIEHTpausa A cocTaB-
astier 1 Monw/n. PaccuntaTh KOMMYECTBO MPOPEArMpOBABIIETO BEIIECTBA, €CiU peakius uiaet no 0,
1, 2, 3 nopsinkam. B pazMepHOCTH KOHCTaHTHI CKOPOCTH BPEMSI BBIPAXKEHO B MUHYTaX.

3. Onpenenutsb MOPAI0K peaKIIUU OMBIJICHHUS YKCYCHOSTHIIOBOTO 3Hpa MIET0YBI0

CH3COOC,Hs5 + NaOH = CH;COONa + C,HsOH

Ha OCHOBE CJIEIYIOIIMX JaHHBIX (MCXOIHBIE MOJISIPHbIE KOHIIEHTPAIMK IEN0oUn U 3(dupa OJAUHAKO-
BbI ¥ paBHbI 0,01 Moib/1):

T, MUH 3 5 10 25
CNaoH, MOJIB/IT 0,00740 0,00634 0,00464 0,00254

4. ITpu Temmeparype 200°C peakmust mpoTeKaeT 3a 32 MUHYTHL. 3a CKOJIBKO BpEMEHU OyjaeT
MPOTEKaTh 3Ta ke peakuus npu temmneparype 150°C, ecnu temreparypHblii KO3QPHUIIMEHT CKOPO-
CTH peakluy paBeH 47?

5. CKOpOCTh peakIuu OKUCIICHUS a30Ta B ra3oBoil (aze uzyuyanack metogom JIIP. Haitnenst
CJeYIOIIME 3HAaUeHHsI KOHCTaHT. PaccunTarh SHEpruio akTUBALUU.

T,K 586 910
K, cM>/MOIB-C 1,63-10™° 1,77-10™

Peiimunz-konmpoins 3

1. Kakue peakuuu HasbiBaioTcs uenHbiMu? [lpuBenute npumepsl. Hanumurte ypaBHeHHE
CKOPOCTH HEPA3BETBIEHHBIX U PA3BETBICHHBIX LEMHBIX PEAKIUM.

2. Yto Takoe TemnoBoi B3pbIB? Hamuimmre OCHOBHbBIE ypaBHEHUs, MOSICHSIOUIME YCIOBHS
BO3HUKHOBEHHSI TEINIOBOT'O B3PhIBA.

3. Kakue peakuuu Ha3biBatoTCs (poToXMMHUUecKMMU? B uemM cocTouT aelcTBUE CBETa B 3TUX
peakiusx?

4. Yro takoe xemumoMuHucieHuus? [IpuBeaure mpumepsl peakiuii, CONpOBOXKIAIOIINXCS
CBEUCHHUEM.

5. Yto Takoe katanu3? B uém ero sHeprernyeckas CyuHocThb?

/-ii_cemecTp

Peitmunz-konmpons 1

1. JInucrepcHOCTh YacTHIl KOJUIOMIHOTO 30J10Ta paBHA 108 Mt [IpyHKMMas gacTuIbl 30710Ta B
BUJIE KYOUKOB, OIpeNEINTe, KaKylo MOBEPXHOCTh OHU MOTYT HOKPBITh, €CJIM UX IUIOTHO YJIOXKHUTH B
OJIMH cJI0M. Macca KOoJIJIOUIHBIX YacTull 30510Ta 1 r. [InoTHOCTH 30510Ta paBHa 19,6:10% kr/v®,

2. YeMy paBHa U30bITOYHAS MOBEPXHOCTHAS SHEPTUsS KaIUIM PTYTH JuameTpoM 1,2 MM, eciau
MTOBEPXHOCTHOE HATSKEHUE HA TPaHULIE PTYTh — BO3AyX paBHO 473,5: 10 )1>K/M2?

3. Ha ocHOBaHUM ONBITHBIX JAaHHBIX TpaUUECKMM METOJOM pacCUMTalTe B YPaBHEHUHU
OpeitHaxa KOHCTAHTHI a U 1/N 1mst agcopO1uum aprona yriem npu —78°C.

p, [a 7220 13100 17200 29000 39300
x/m, M>/kT 0,0102 0,0147 0,0173 0,0237 0,0284




4. TabreTka aKTHBUPOBAHHOTO YTIIs Maccoit 2,5 r momereHa B 50 mi 0,2 M pactBopa ykcyc-
HOM KHUCIIOTHI. PaccunTaTh KOJMYECTBO BEIIECTBA KUCIIOTHI, aACOPOUpyeMoit 1 T yriis, eciu Ha TUT-
poBanue 10 M BbIIEyKa3aHHOTO PacTBOpa MOCIE MPOXOXAeHUs aacopbuuu ynuio 6 ma 0,05 M
pactBopa NaOH.

Peitmunz-xkonmponp 2

1. 301p noguAa cepedpa MoaydeH Npu MOCTEIICHHOM jJ00aBieHuu K 20 em® 0,01 M pactBopa
voauza kams 15 em® 0,2 %-Horo pacTBopa HUTpara cepedpa. Hamucars dhopmyiny Muremis oopa-
30BaBILIETOCS 30JI1 U ONPENCINTh HAIpaBlICHUE ABMKCHUS €r0 TPaHysl B AJICKTPUYCCKOM TOJIE.
[TnoTHOCTH pacTBOpa HUTpaTa cepedpa paBHa 1.

2. 3osp O6pommza cepebpa mosydeH peakuueid nBoitHoro oomena 20 mu 0,005 M pactBopa
Hutpara cepedpa u 30 mu 0,0025 M pactBopa 6pomuaa kanus. Hanumure hopMyiry MUTIEIUTBI TTO-
JY4EHHOTO 30J1s1 U ONpeAeNUuTe HallpaBJIeHHUE JABHKEHUS TpaHyJbl Opomuaa cepedpa mpu AJIEeKTpo-
dopese.

3. PaccumuTaiiTe moporu koaryssiuu 305 ruapokcuaa xpoma (1), ecom mns xoarymsiuu 20
M 30518 Tpedyetcs 1 M 0,0005 M pactBopa oprodocdara HaTpus uiau 1 mur 1 M pactBopa Xjtopu-
na Hatpusi. KakoB 3HaK 3apsija yacTHIl 3051517

4, Dnextpoautsl KCl, K2SO4, K3sPO4 1o oTHOIICHHIO K 30110 THIpOKcHaa xkenesa (I11) ume-
10T cienyromue noporu koaryisuu: 7,1; 0,099 u 0,01 mmons/n. Kakoii 3HaK 3apsiia UMEIOT dac-
THUILIBI 3071517

Peiutmunz-xonmpon 3

1. Kakue u3 cieayronmx 3JIeKTPOIUTOB OyIyT YMEHbIIATh HAOYXaHUE JKeIaTHHA U KaKHe T0-
BBIIIATH 110 CpaBHEHHUIO ¢ HaOyxanueM B uuctoii Boge: HCI, NaOH, HSCN, Na,SO,? Kak stu xe
AJIEKTPOJIUTHI OyTyT BIUATH Ha 3aCTYAHCBAHHE JKeIaTHHA?

2. Yro takoe cunepesuc? [IpuBeauTe mpruMephl 3TOTO SBJICHUS.

3. YkaxuTe THUIl SMYIbCUU, €CITU JAUCIEPCHOHHAs Cpela OKpalleHa METHJICHOBBIM CHHUM.
Bri6epuTe sMynbratop A MOTYYSHHS SMYIbCUHU JAaHHOTO THIIA: KaydyK, KaMeH, OJieaT KaJbIUs,
JIAHOJIMH, JEIUTHH.

4. ITouemy JieKapCTBEHHBIC TIpEIapaThl, MPeIHA3HAYCHHBIC TSI HAPY)KHOT'O TIPUMEHEHUSI, TO-
TOBST B BUJIC OOPATHBIX SMYJIbCHIA, @ IPUHUMAEMBbIC BHYTPb — B BUJIE MPSMBIX IMYJIbCUI?

5.2. IlpomeskyTOUHAs aTTECTALMS

5-ii cemect

Bonpocs! k 3k3aMeny

1. IlepBblii 3aKOH TEPMOAMHAMUKH. BHYTpEHHSS dHEprus Tena.

2. [IpumeneHne nepBoro 3aK0OHa TEPMOJMHAMUKY K Pa3JIMYHBIM ITpoLieccaM. DHTAIbIINS.

3. 3axoH I'ecca u ciencTBus U3 HETO.

4. TennoéMKocTh. CBA3b TEMIIOEMKOCTH C TEPMOJUHAMUYECKUMHU (DYHKLIHSAMHU.

5. Bropoii 3akoH TepmoanHamuku. [{ukn Kapso.

6. [Tonsitue 00 sHTponMK. MeTopI pacuéTa SHTPOIHUH.

7. CTaTUCTUYECKUN XapaKTep BTOPOro 3aKOHA TEPMOJUHAMUKH.

8. CBoOoxanas aHeprus [ m66ca. CBoOoaHas sHEeprus [ enpmromsIia.

9. XuMu4eckoe paBHOBECHE B 0OPAaTUMBIX peaklusaX. 3aKOH JEHCTBYIOINX Macc.

10. Cs3b sHepruu ['M06ca 1 KOHCTaHTHI paBHOBECHUS. Y paBHEHUS U300apbl U U30XOPHI peak-
LUU.

11. Cmemenne XMUMHYECKOTO PaBHOBECHS.

12. PeanpHble ra3sl. PacnipeneneHue MosieKyn B Ta3e M0 CKOPOCTSAM M SHEPTUSAM. Y paBHEHHE
Ban-nep-Baanbca.

13. XapakTepucTHKa )KUIKOTO COCTOSIHUSI BELLIECTBA.

14. Xapakrepuctuka TBEpIOTro COCTOSHHSI BEIIECTBA.
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15. IpaBuno ¢a3 ['n66ca.

16. da3oBbie paBHOBECHSI B OJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Knanelpona —
Knaysuyca.

17. Tlonstue o pactBopax. TepMmoamHamuKka mpoiecca pacTBopeHus. CriocoObl BhIpaKEHUS
KOHIIGHTpAIlUU PacTBOPOB.

18. OcMmoc, oOpaTHBIil ocMoc. OcMoTrdeckoe naBieHue. 3akoH Bant-I'odda. buonornyeckoe
3HAYEHHE OCMOTHUYECKOTO JaBICHUSI.

19. 3akon Payins ajist pacTBOPOB JIEKTPOJIMTOB U HEIJIEKTPOJIUTOB.

20. PacTBOpsI ra3oB B )KUAKOCTX. 3akoH I'enpu. 3akoH CeueHoBa.

21. 3akonsl KonoBanoBa. Ileperonka HEOTpaHMYEHHO CMEIIMBAKOIIMXCA KUIKOCTE. A3eo-
TPOIHBIE CMECH.

22. buHapHbIe CUCTEMBI KUJIKOCTEH C OrpaHMYEHHON pacTBOPUMOCTHIO. B3anmonepacTBopu-
MblI€ kuJIKOoCcTU. [leperonka ¢ BOJISIHBIM MTapOM.

23. PacnpeneneHue TPETbero KOMIIOHEHTa MEXAY JBYMSI HECMEUIMBAIOLIUMUCS KUIAKUMU
dazamu. DKCTpaKIysl.

24. [Tonsitue 06 3nekTponauTax. Teopus AIEKTPOTUTHICCKON AUCCOIUAIINH.

25. IIpumenenme 3aK0Ha ICHCTBYIOLIMX MAcC K AIIEKTPOIUTaM. 3ak0oH pazbasnenus OcTBasba.

26. Teopust CUIBHBIX IEKTPOJIUTOB. AKTUBHOCTD 3JIEKTpOIUTOB. MoHHas cuia.

27. ConpBaraiusi HOHOB B PacCTBOPE.

28. CKopoCTh JABIKEHHUS HOHOB B pacTBOpe. Yuncia nepeHoca HOHOB.

29. DIeKTpONPOBOIHOCTH PACTBOPOB IEKTPOIUTOB. 3akoH Konbpaymia.

30. IIpakTryeckoe MpUMEHEHHE NEKTPONpoBoaHOCTH. KOHAYKTOMETpHS.

6-ii cemecTp

Bomnpocsl k 3auéty

1. TloHsATHE O TrajJlbBAaHUYECKOM 3JIeMEHTE. TepMoaMHaMUKa TajJbBaHUYECKOIO 3JIEMEHTA.
Ypasuenue Hepucra.

2. Ckauky NoTeHIMalla Ha rpaHulie paszaena ¢a3. [lonsarue o 1BOTHOM 3JIEKTPUYECKOM CIIOE.
. IlonsiTve 0 cTaHIapPTHOM MOTEHIHUAJIE.
. Tunsl 371€KTPOJIOB.
. DIIEKTPOXUMHUYECKHE LIETIH.
. [lorenunomerpuyeckoe TutpoBanue. [lonsporpadusi.
. 3aBUCUMOCTb 3JIEKTPOJIHOTO MOTEHIMaJIa OT aKTUBHOCTH €r0 HOHOB B pacTBOPE.
. XMMUYECKUE UCTOYHUKH TOKa. TOIIMBHBIE JIEMEHTHI.
. DIIEKTPOXUMHUYECKAsi KOPPO3HsI METAIIIOB. METOIbI 3aIUTHI OT KOPPO3HH
10. CkopocTh XUMHUYECKOH peakiiuu. MoNeKyIsIpHOCTh U MOPSIIOK PEAKIIUH.
11. Kunernueckue ypaBHeHUSI HEOOpaTUMBIX peakiuii 1, 2, 3, ... N-ro NOpsIKOB.
12. 3aBUCHMOCTb CKOPOCTH PEAKIIUI OT TeMIIepaTyphl.
13. Posib cBOOOHBIX paiiKaioB B XUMUYECKOM KMHETHKe. L{enHble peakiu.
14. ®oToxuMHUYECKHE peaKnu.
15. XeMMItOMUHECIEHIIUS U OMOIIOMUHECIICHIUS.
16. TlonsiTue o karanuze. [ OMOreHHbIN KaTalus.
17. I'ereporeHHblii KaTaius.

O 00O L b~ W

7-ii_ceMmecTp

Bonpocsl k 3xk3ameny
1. ITpu3Haky KOJUIOMIHOTO COCTOSIHUA BelecTBa. Mepa qUCIEpCHOCTH.
2. Knaccugukanuu AUCTIEPCHBIX CUCTEM.
3. MonekynsspHO-KMHETUYECKUE CBOWCTBA KOJUIOMIHBIX CUCTEM.
4. OnTuvecKkue CBOMCTBA KOJIOUIHBIX CUCTEM.
5. IloHsATHE O MOBEPXHOCTHBIX SABIECHUAX. [I0BEPXHOCTHOE HATSKEHUE.
6. [Tonsitue 06 amcopOumu. Teopun amcopOUn.
7. YpaBHenus ['enpu, Openinmxa, Jlearmropa.
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8. AncopOiusi Ha TpaHMIe )KUIKOCTh — ra3. YpaBHeHue [ ud0ca. [loBepXHOCTHO-aKTUBHBIE
BEIIEeCTBA.

9. AncopOuus ra30oB Ha TBEPABIX MOBEPXHOCTAX. KanmmspHas KOHICHCAIIHS.

10. AncopOrus MOBEpXHOCTHO-aKTUBHBIX BEIIECTB HAa TBEPIBIX MOBEPXHOCTAX. DPdekt Pe-
ounHzaepa.

11. MoHHast ¥ MIOHOOOMEHHAs afcopOITHsI.

12. Anre3us )KUAKOCTA U CMadYUBaHUE.

13. CTtpoeHue KOIIOUAHBIX MUIIEILII.

14. Dnexrpodopes u rnexTpoocmoc. Onpenenenue C-MOTEHINANA.

15. MeToibl TOTy4YEHHS AUCTIEPCHBIX CUCTEM.

16. Koarynsinus KoJuIouIHbIX cucTeM. CHIbl MOJIEKYJISIPHOTO MPUTSDKEHUS U 3JIEKTPOCTaTH-
YECKOro OTTaJKUBaHMs. VI3MeHeHHe 3Hepruu B3aUMOJCHCTBUS MEXIy MHIEIUIAMU MpH cOJMKe-
HUU.

17. Koarynupyrolee 1eiCTBUE SIEKTPOJIUTOB.

18. BsizkocTh pacTBOPOB BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

19. HaOyxanune. Mexanusm HaOyxaHus. TepMoaumHaMuka HaOyXaHUsS M PACTBOPECHHS BBICO-
KOMOJIEKYJISIPHBIX COeTMHEHUH. BisiHUe pa3muyHbIX (aKTOPOB HA CTEIICHb HAOYXaHHUS.

20. ArperaTtuBHasi yCTOMYHMBOCTh PACTBOPOB BBICOKOMOJIEKYISPHBIX COEAMHEHUN. Bricamu-
BaHME, KOIIIEPBALIHSI.

21. benku kak aM(pOTepHbIE BHICOKOMOJEKYJSPHbIC MOIUAICKTPONIUTHI. M3035ekTpudeckas
TOYKA U METOJBI €€ ONPEHCIICHHUS.

22. CTyaHu IOJIUMEPOB.

23. Dmynwscuun. Knaccudukanus, arperaTiBHass yCTOMUHUBOCTb, METO/IbI TIOJIYYCHHS U pa3py-
nieHust, oopaienue ¢as, IpakTHUYeCKOe 3HaYCHHUE.

24. Ilensl. ArperaTuBHas YCTOWYMBOCTH IIeH M ()aKTOPHI, Ha He€ BIUsromue. MeToabl moiy-
YEHUSI U Pa3pyIICHUS MIEH.

25. Aspo3sonu. [lonyyenue aspo3oseil v criocoObl UX pa3pyLIeHHUS.

5.3. CamocTosiTe/IbHAsI pa6oTa 00y4aroerocs

S-ii cemecTp
Homep Tembl ®DopmMa KOHTPOJISI Koa-so
pa3nena 4acoB
Xumuyeckasi TepMOAUHAMUKA
1. HyneBoe Ha9ano TepMOJTUHAMUKY (TIPHHIIUAI TEPMAYECKOTO PABHO-
BecHs).
cobeceioBaHME,
2. DKCIIepUMEHTAIIbHOE OIpeieieHHe TeIUIOBbIX 3 dheKToB.
1 3. [Mpunuun Kaparteonopu (annadarnyeckoil HETOCTHKUMOCTU HEKO- TIofiroToBka 51
TOPBIX COCTOSTHUN TEPMOIMHAMUYECKOH CUCTEMBI). JIOKIIAJIOB, 3AIIHATA
nabopaToOpHBIX padoT
4. Xapakrepuctuieckue GyHKITIH.
5. Xumuueckuil noteHuuan. Pacuér Xxumu4yeckoro NoTeHIHAIIA.
6. JlmarpaMMbl COCTOSTHHSI OMHAPHBIX CHCTEM.
Y4eHnue o pacTBopax
1. MouHbIe paBHOBECHS B BOJHBIX PAacTBOpax. TeopHH KUCIOT M OCHO-
BaHUIA. cobeceioBaHue,
2 2. T'upponus. KoHcTanTa u cTeneHb ruApoiinia. Beraucienue 3HaueHui IIOATrOTOBKA 30
pH pactBOpOB coiell, moaBeprarommxcst THAPOIUIY JIOKIIAJIOB, 3aIIUTa
3. Bydepnsie cmecu. Ypasuenue ['ennepcona — Xaccennbaka. bydep- | maboparopHbix padot
Hast EMKOCTh. 3HaueHUe Oy(PEPHBIX CUCTEM.
4. Metons! n3Mmepenus pH.
6-ii cemectp
Homep Tembl ®dopmMa KOHTPO.JIS Koa-so
pa3nea 4acoB
DJIeKTPOXUMUS cobecenoBaHue,
3 1. [ToTermmomeTpus (TipsiMasi MOTEHIIMOMETPHSI, TOTEHITUOMETPHYE- MOATOTOBKA 18
CKO€ TUTPOBAHHE). JIOKJIQIOB, 3aIUTa
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2. [Momsporpadus.
3. Kynonomerpwusi.

abopaTopHBIX paboT

XuMnueckass KHHEeTHKA

1. KuneTnka ci0XHBIX peakiuii (00paTUMBIX, TapaJUIeTbHBIX, TTIOCIIE- cobecenoBanue,

4 JOBATENNbHBIX, COMPSUKEHHBIX). MOJrOTOBKA 12
2. TeopeTnueckue NpeaCTaBICHU KHHETHKH (TEOPHs aKTUBHBIX JIOKIII0B, 3alUTa
CTOJKHOBEHHH, TEOPHS TIEPEXOTHOTO COCTOSHUS). nmabopaTOpHBIX paboT
3. @epMeHTaTUBHBIN KaTaJIu3.

1-ii cemecTp
Homep Kou-Bo
Tembl DopmMa KOHTPOJIsI
pasjeiia 4acoB
IToBepXHOCTHBIC SIBJICHHSA H AUCIEPCHBIC CHCTEMBbI
1. Xpomarorpadus. Knaccudukamus xpomarorpadpueckux MeTo/10B
10 TEXHUKE BBIMOJHEHUS U [10 MEXaHNU3My mporecca. ['enbhunbpTparms.
2. INopourku u ux cBoicTBa. CleKUBAeMOCTh, IPaHYJIMPOBAHUE U pac-
HBUISIEMOCTDH OPOIIKOB. cobecenoBaHue,

5 3. Cycnen3uu U ux cBoiictpa. [lonyuenue. YcToiiunuBOCTh U onpeie- MIOJArOTOBKA 63
msrrortue e€ dpaxropsl. Onokyssinusa. CeIUMEHTAOHHBIN aHAIN3 CyC- JOKIIa/I0B, 3aIUTa
nensuil. ITacter. Ta00paTOPHBIX PadbOT
4. Cuctemsl ¢ TBEpAON AUCIIEPCUOHHOM cpenoil. KanwmnspHo-

MOPHUCTHIE TENA.
5. MemOpans! 1 MeMOpaHHbIe ponecchl. MeMOpaHHas TEXHOJIOTUS U
€€ IPUMEHEHNE B IPOMBIILIEHHOCTH.

®onp oueHouHbIx MaTepuanoB (OOM) nns nmpoBeAeHHs aTTECTallMU YPOBHS cPOPMHUPOBAH-
HOCTH KOMITETSHIIHI 00YJArOIIUXCS TI0 JUCIUILTHHE 0(DOPMIISIETCS OTICIBHBIM JIOKYMEHTOM.

6. YYUEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

JUCLUIJIMHBI
6.1. Knuroo6ecneueHHOCTH
HaumeHoBanue nuTeparypsl: aBTOp, Ha3BaHUE, BUJL Hl;;)[i_ KHUT'OOBECIIEYEHHOCTD
H3/TaHus, U3ATCIIBCTBO — Hanuuwne B snexTporHoM karanore O5C
OcHOBHas aUTEPATYpa
1. ®usnyeckas xumus : yaeOHuK 1t By30B / K. C.
Kpacnos [u ap.] ; nox pea. K. C. Kpacnosa. — Uzn. 3-e,
ucnp. — M. : Beicias mkona. — ISBN 5-06-004027-5. | 2001 10 k3.
Ku. 1: Crpoenne BemecTBa. Tepmomuramuka. — 512 C.
— ISBN 5-06-004025-9.
2. dusnueckas xumus : yueOnuk s By3os / K. C.
Kpacnos [u ap.] ; mox pen. K. C. Kpacnosa. — U3. 3-e,
ucnp. — M. : Beicmmas mkoma. — ISBN 5-06-004027-5. | 2001 10 sk3.
Ku. 2: Dnexkrpoxumus. XuMuueckas KHHETHKA U KaTa-
3. — 319 c. — ISBN 5-06-004026-7.
3. Kuoppe, . I'. ®usnueckas Xumus : y4eOHUK AT BY-
308 / JI. I'. Knoppe, JI. ®. Kpbuiosa, B. C. My3bIkaHTOB.
— M. : Beicmas mxona. — 416 ¢. — ISBN 5-06- 1990 6 oxc3.
000655-7.
4. ®ponos, 0. I'. Kypc xonnouanoit xumuu. [losepxHo-
CTHBIE SIBJICHUS U JIUCIIEPCHBIE CUCTEMBI : YUeOHHK 1S
By30B / 10. I'. ®posnoB. — M. : Anpsiac. — 463 €. — 2004 24 o3,
ISBN 5-98535-003-7.
JononHuTenbHas auTeparypa
1. Crpombepr, A. I'. ®usnueckas XUMHUS : YI€OHUK IS
By30B / A. I'. Crpombepr, /I. I1. Cemuenko ; mof pen. A.
I'. Crpombepra. — M. : Beiciras mkona. — 527 ¢. — 2003 46 o13.
ISBN 5-06-003627-8.
2. Kyxosurkuit, A. A. dusndeckas XuMus : y4eOHUK 1987 17 sKs3.
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Jutst By30B / A. A. Kyxosunkui, JI. A. llIBapuman. —
M. : Meramnyprus. — 688 C.

3. Borouxkwuii, C. C. Kypc KO/UTOMIHONW XUMUH : yICOHUK
JUISL XAMHMKO-TEXHOJIOTHIECKHUX CIIeManbHocTel By30B / | 1976 82 nK3.
C. C. Boroukuii. — M. : Xumust. — 512 C.

6.2. Ilepuoanyeckue u3aanusi

1. «Ycnexu XuMHun».

2. «M3Bectusa BY30B: XuMusa U XUMHYECKasT TEXHOJIOTHS.
3. «Bectunk MI'Y: xumusa».

4. «XuMUs B IIKOJIEY.

6.3. UuTepHeT-pecypchbl

1. http://www.chem.msu.su/rus/teaching/phys.html
2. http://www.xumuk.ru

3. http://www.hij.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

JIns peanu3anyuy TaHHOW TUCHUIUIMHBI UMEIOTCS CIIeUaIbHbIC TIOMELICHUS IS IPOBEICHUS
3aHATUI JEKIUOHHOTO THIIA, 3aHATUH JIAOOPATOPHOTO THIA, TPYNIOBBIX M WHIAMBHIYaTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS M IPOMEXKYTOYHOH aTTECTAl[MU, a TAK)KE MOMELICHUS IS
camocCTosITeNIbHOU paboThl. JlabGopaTopHble pabOTHI MpOBOAATCS B JabopaTopuu (U3NYECKOH U
KoywtouaHo#i xumun (405-7).

Y4eOHO-METOINYEeCKHE MaTepHaIbl — YICOHHKH, METOAHMYECKUE TOCOOHS.

AyanoBHU3yallbHBIE CPECTBA O0YUEHHS — MPE3CHTAINHU, BUACOPHIbMBI.

JIaGopaTtopHoe 00OpYIOBaHWUE — BBITSDKHBIC IIKa(bl, HEHTPU(DYTH, BECHl aHATUTUYECKHUE,
pedpakromMeTp, KOHAYKTOMETP, HOHOMEPHI, TEPMOCTATBHI.

PacxomHbIe MaTepHalbl: XUMUYECKHE PEAKTUBBI, XUMUYECKask TIOCY/Ia.
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PaGo4yio HporpaMMy COCTABHJIA MOIEHT Kadenpbl OHONOTHYECKOro H reorpaguuecKoro

((__Mﬁ«

obpazopanus [lerposa E. B. E7p
2

Peuenzent (HpeﬂCT/a.BﬁTenb paGotonarens): mupexkrop MBOY COIIL Ne 29 r. Bramumupa

[Tnsimesckas E. B. //f

4

TIporpaMMa paccMOTpeHa 1 07100peHa Ha 3ace/aHuu Kadeapsl GHONOTHIECKOTO 1 reorpadu-
YeCcKOro 00pasoBaHusl.

ITpotoxon Ne 1 ot 27.08.2021 r.

3aseyrouuil kapeapon £/ qonent ['paucna E. IL.

PaGouyas TTporpaMMa paccMOTpeHa i 0fo0peHa Ha 3ace/laHuu y4eOHO-METOMIECKON KOMUC-
cuu Hanpasierus 44.03.05 Ilemaroruyeckoe

IIporoxon Ne 1 ot 31.08.2021 r.

azoBaHme (¢ ABYMS IPOMUISIMA TTOATOTOBKH).

IIpencenarenns KOMUCCH qupextop 1M Bal'Y Apramonosa M. B.
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JIMCT IIEPEYTBEPXJIEHUWSA

PABOUYEM ITPOI'PAMMBI JUCIHUTIIUHBI

Pabouast mporpamMmma ogo0OpeHa Ha
[Iporokon 3acenanus kadeapst Ne

3aBenyromnmii kKageapoit

y4eOHBIN TOT

Pabouas mporpamma ogo0peHa Ha
[Iporokon 3acenanus kadeapsl Ne

3aBeayromuit kadeapoit

PaGouas nporpamma ogoOpeHa Ha
[Tporokon 3acenanust kKapeapnr Ne

3aBenyromnuii kageapoit

Pabouast mporpamMmma ogo0OpeHa Ha
[Tporokon 3acenanust kKapeapnr Ne

3aBenyronuii kKageapoit

oT rozaa
y4eOHBIH roj
oT rozja
y4eOHBIN Tof
oT roja
y4eOHBIN TOJ
oT roja

JUCT PETUCTPAIIMA U3SMEHEHUI
B pabouyro nporpamMmy AUCLUIUIMHbI
Du3uyecKas U KOJUIOUAHAA XUMHUSA

o0pa3oBaTenbHOM nporpamMmbl HarpasieHus noarorosku 44.03.05 Ilenarorunueckoe obpazoBaHue
(c nByMst mpouIsSIMU TTOATOTOBKH ), HANIPaBJICHHOCTh: bronmorus. Xumus

Howmep BHeceHbI n3MEHEHHUs B YacTH/pa3 iesbl Ucnonuurens OcHoBaHue
M3MEHEHUs paboueii mporpaMmsl 014(0) (HOMEp 1 AaTa mpOTOKOIIa
3acefanus Kadeapsl)
1
2
3aB. kadenpoi /

Tloonuce DUO
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