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AHHOTALIUA

Hucuumimba «XuMUS» BXOAWT B BapUATHBHYIO 4YacTh 00pa30BaTENbHOM MPOTPaMMBI
MOATOTOBKM oOydarommxcss 1o HampaBiaeHuto 27.03.01 «CrangapTtu3anuss ¥ METPOJIOTHS»
HANPaBIEHHOCTh «MeTpoJoTus, CTaHAapTU3alus, cepTUUKanuss». IUCHHUIUIMHA peann3yercs
kadeapoi Ne31.

JucnuminHa HareneHa Ha GopMUpOBaHUE Y BHITYCKHHUKA

OOIIEKYIbTYPHBIX KOMIIETECHIIUN:

OK-9 «crmocoOHOCTh UCIOIB30BAaTh MPUEMBI MIEPBOI MTOMOIIH, METObI 3AIIUTHI B YCIOBHIX
YpE3BbIYANHBIX CUTYAIIUN»;

npodeCCHOHATBHBIX KOMIIETEHIIHIA:

[IK-9 «cmocoOHOCTh TPOBOAMTH MEPONPUATUS MO MNPO(UIAKTUKE IMPOU3BOIACTBEHHOTO
TpaBMaTH3Ma U MpodeccruoHANbHBIX 3a00J1eBaHMii, KOHTPOJIUPOBATh COOIIOACHHE SKOJOTHUECKON
0€3011aCHOCTH MTPOBOIUMBIX padoT».

Copepxanue TUCHUILUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C O3HAKOMJIGHHEM C
UCTOpUEN XMMHUH, a TakXe C OCHOBHBIMM HAIpPaBJICHUSMU U TEHICHUUSMHU Ppa3BUTUS
COBPEMEHHOM XuUMHUH. OTa HayKa H3ydaeT MaTepualbHBIA MHp, 3aKOHBI €ro pa3BUTHA,
cnenu(UYecKyr0 XUMHUYECKYI0 (GOopMy [BHXKEHHS MarTepu. B mporecce H3yd4eHUS XUMHU
BbIpa0aThIBACTCS HAy4YHBIM B3IJIA] HAa MHUpP. 3HAHUE XUMHUU HEOOXOJUMO Ui IJIOJOTBOPHOMN
TBOPYECKON JEATENBbHOCTH OakaiaBpa JI000W HANpaBICHHOCTH. 3HAHME XHUMHUH IIO3BOJISIET
chopMUPOBaTh COBPEMEHHOE HAay4yHOE MPEJICTABICHHE O MAaTEPUH, BEIIECTBE KaK OJHOM U3 BHJIOB
JBIDKYIIEUCS MATepUH, MEXaHU3ME IIPEBPAIICHUM XUMHUYECKMX COCIUHEHHH, CBOMCTBAx
MaTepuajoB O XHMHUYECKUX MpPOIEcCcax B COBPEMEHHOH TexHuke. [lpu u3yyeHUM Kypca XUMUU
HEOOXOJUMO IPOYHO YCBOUTH OCHOBHBIE 3aKOHbBI, OBJIAJIEThb TEXHUKOH XMMHUYECKHUX PpPacyeTOB,
BbIPa0OTaTh HABBIKM CAMOCTOSITEIbHOTO BBIMOJIHEHUS XUMUYECKUX SKCIIEPUMEHTOB U 0000IIeHNUs
¢akroB. [loHMMaHuE 3aKOHOB XMMHM IOMOXKET CTYJAEHTY B PEIICHUU 3KOJOTHYECKHX IMPOOJIEM.
3HaHHME Kypca XMMHUU HEOOXOAMMO M AJI MOCJIEIYIOIIEr0 YCIEUTHOTO W3YYEHHUS CHeIHalbHBIX
JUCLUIUINH.

[TpenoaBanre AMCHUILUIMHBI IPEAYCMAaTPUBAET clieayrolne GopMbl OpraHu3aluu y4eOHOro
mpoiiecca: JISKINH, JIabopaTopHbIe pabOThI, CAMOCTOsITEIbHAS paboTa CTyIeHTA.

[TporpaMMoil JIHCLMIIIMHBI MPEAYCMOTPEHBl CIEIYIOIIME BHIBl KOHTPOJIA: TEKYLIMH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHas arTectanus B popme nudPpepeHInpoBaHHOTO 3a4eTa.
OO011ast TpyA0€MKOCTh OCBOCHHUS JUCLUIUIMHBI COCTAaBIIAET 2 3a4E€THBIX €IUHUIIbI, 72 Yaca.

SI3bIK 00yUEHUS 110 TUCIUITIIMHE «PYCCKUI».



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Henau npenogaBaHus IUCUUILIUHBI

[enn npenogaBanusi AUCHUILIMHBI — YCBOCHHE CTYJIEHTAMH TEOPETUUYECKUX OCHOB 0OIIeH
XUMHUHM, XUMUU B@KHEHIIMX 3JEMEHTOB M MX HEOPraHMYeCKUX COEJAMHEHUH, (popmupoBaHUe
XUMHUYECKOTO MBIIUICHUSI Y CTYACHTOB, PA3BUTHE HABBIKOB MCIOJIL30BaHUS CBEICHUN O (PHU3UKO-
XMMUYECKUX CBOMCTBaX pa3JIMYHBIX CHCTEM I CHHTE3a COOTBETCTBYIOLIUX COCAMHEHUH,
BBITIOJTHEHUE TEPMOJAMHAMUYECKUX W KWHETHYECKHX pacueToB. [IpmoOpereHue omnpeneaeHHOro
OTIbITA HKCIIEPUMEHTAILHBIX UCCIIETOBAHUM Il pa3pabOTKU HOBBIX METOIOB CHHTE3a U MPHUIaHUS
MarepuajiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOMCTB. IIpencrtaBieHne BO3MOXKHOCTH
CTYJEHTaM Pa3BUTh U MPOAEMOHCTPUPOBATh HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHIA.

1.2. TlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUsI MO TUCIIUIJIMHE, COOTHECEHHBIX €
IUIAHUPYEMBbIMU pe3yiabTaTamu ocBoenuns OI1

B pesynbrate OCBOSHUSA AUCIUIUIMHBI OOydYarolmuics JOKEH 001aaaTth  CIeAYIOIMUMHU
KOMIICTCHITUSIMU
OK-9 «cnocoOGHOCTh HUCHONB30BaTh MPHUEMBbI MEPBOM MOMOIIM, METOJbI 3alIUTHl B YCIOBHSIX
YPE3BBIYANHBIX CUTYALIUN»:
3HATh - XUMHUIO JIEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX PEAKIIUH;
YMETh - COCTaBIIATh YPaBHEHUSI XUMUYECKHUX PEAKIIU, BECTH HEOOXOUMBIE CTEXUOMETPUUECKIE
pacyeTsl,
BJIaJICTh HABBIKAMU - METOJIaMH MPEACKA3aHUS TPOTEKAHUS BO3MOKHBIX XUMUYECKUX PEAKIUN U X
KUHETHKH; METOJaMM BBIACICHUS U OYHCTKH BEIICCTB;
MMETH OIBIT ICITEIHOCTH - B MOJIYYEHUHU PE3YJIHTATOB aHAJIN3a HA COBPEMEHHON yueOHO-HAYYHOMI
anmnapaTrype IpH NpOBEJECHUN XUMUYECKUX IKCIIEPUMEHTOB;

IIK-9 «cnocoOHOCTh MPOBOAMTH  MEPOIPUATUS IO NPOPWIAKTUKE IPOU3BOACTBEHHOI'O
TpaBMaTH3Ma U NpOoQeCCHOHATBHBIX 3a00JI€BaHMA, KOHTPOJIUPOBATH COOIIOACHUE IKOJIOTHUECKON
0€30I1aCHOCTH ITPOBOIUMBIX paboT»:

3HaTh - OCHOBHBIE METO/Ibl KOHTPOJIS M aHAJIN3a BEIIECTB;

YMETb - IPOBOJUTH PACUETHI KOHLEHTPALUN PACTBOPOB PA3JIIMYHBIX COEUHEHNH;

BJIaACTb HAaBBIKAMH - MCTOAAMHU OKCICPHUMCHTAJIBHOI'0 MCCICAOBAHUA B XHWMHU, O6pa6OTKI/I
pE3yJIbTaTOB U3MEPEHUH;

UMETh OMBIT JEATENIbHOCTH - B 00paboTKe pe3ysbTaTOB M3MEPEHUI NpU MPOBEICHUU aHaIu3a Ha
COBPEMEHHOM yueOHO-HayyHOH anmaparype Npu NpoBeIeHUH XMMUYECKUX SKCIIEPUMEHTOB.

2. Mecto nucuMiuinabl B ctpykrype OIl

JucnumnimHa MoxeT 0a3upoBaThCS Ha 3HAHMSX, paHee MPUOOPETEHHBIX 00ydaroIIUMUCS
IIPYU U3YYECHHUH CIENYIOIINX AUCLIUTIINH:

— dusmka,

— Maremaruka. JIuneiinas anredpa u aHaJTUTHYECKasi TEOMETPHS,

3HaHUs, TOJYYEHHbIE NpPH HM3yYEHUU MaTepuaia JaHHOM JUCIHUIUIMHBL, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3YUYEHUU IPYTUX JUCIMILINH!

—  DKoJIorus;

— be3onmacHOCTh KU3HEAEATEILHOCTH.

3. OobeMm aucuumiannbl B 3E/akageM. yac
Janubie 06 o0mieM 0o0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOW pabOThI O

IUCLUIUIMHE (M pacipeAeeHne 3TOH TPYA0EMKOCTH 10 CEMECTpaM) MpeJICTaBIeHb! B Tabuuie 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI



Bun yuebHoil paboTh TpynoemMKocTb 10
Bcero
cemecTpam
Ne2

1 2 3
OO0mas Tpy10eMKOCTh 2/ 72 2/ 72
aucunanHbl, 3E/(1ac)
H3 nux uacoe npaxmuueckoii 3 3
noozomoexu
AyoumopHbwie 3auamus, BCETO 4ac., 12 12
B mom uucne
nexuuu (JI), (1ac) 6 6
[TpakTruecKkne/cCeMUHAPCKUE 3aHATHS
(I13), (uac)
nabopatopusie pabotsl (JIP), (dac) 6 6
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
DKk3amMeH, (Jac)
Camocmosamenvhas paboma, BCETO 60 60
By npoMeKyTOYHOr0 KOHTPOJIS: Judod. Judd. 3au.
3aueT, 7udd. 3aueT, Sx3ameH (3ader, 3ay.
dudd. 3a4, Ik3.)

4. CoaepxaHue TUCUMILTHHbBI

4.1. PacnpenejieHre TPYA0EMKOCTH AUCHHMIIIHHBI

10 pa3jaejiaM U BUAAM 3aHATHI

Paznensl 1 TeMbl JUCHUIUIMHBI U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIE 2.
Tabnuna 2. — Pa3nensl, TeMbl IUCHUIUIMHBI U UX TPYJIOEMKOCTb

Paznenbl, TeMbI JUCITUIIIIMHBI Jlexknuu I13 (C3) |JIP KII CPC

(gac) (dac) (dac) (dac) (dac)
Cemectp 2

Pasnen 1. BeegeHue B XUMHIio 5 10

Tema 1.1. TIlonsatme BemecTBa U 1 1 3

XUMHYECKOH  pEeakiuu,  OCHOBHBIC

OTIpeIeIICHUSI.

Tema 1.2. CTrexuoMeTpruiecKkrue 3aKOHBI. 3

OyHIaMEHTATBHBIC TTOHATHS W 3aKOHBI

XUMHUH.

Tema 1.3. CmocoObl ompeneneHus 1 2 4

KOJIMYECTBA BEIIIECTBA, 3aKOH

3KBHUBAJICHTOB.

Pasnen 2. CtpoeHue BemecTsa 1 - 14

Tema 2.1. OcHOBHBIE CBEACHHS O 1 2

CTPOCHHH aTOMOB; KBAHTOBBIE YHCIIA

Tema 2.2. Tlepuoanueckuii 3akon .M. 2




Menneneena.

Tema 2.3. Xumuueckas CBsI3b, BHIBI
XAMHYECKOH CBS3U.

Tema 2.4. MeTon BaJeHTHBIX CBS3€EM,
KOBaJIEHTHAS CBS3b.

Tema 2.5. Merox MOJCKYJISIPHBIX
opbOwuranei.

Tema 2.6. HeBaeHTHBIE THIIBI CBS3EH:
HOHHAS CBI3b, METANIMYECKAS CBS3b,
BOJOpPOJHAS CBsI3b, CHJIBI Ban-nep-
Baannca.

Pazgen 3. Xumuueckhe CHUCTEMBEL.
OOue 3aKOHOMEPHOCTH XHMHUYECKHX
MIPOIIECCOB.

14

Tema 3.1. DHepreruka XHUMHUYECKHUX
MPOIIECCOB,  BHYTPCHHSSI  DHEPrHus,
SHTAIBITNS, YHTPOIIHSL.

Tema 3.2. DHeprus I'u606ca,
HaIPaBJICHHOCTh XUMHYECKHX
MPOIECCOB, XHMHYEeCKoe u (ha3oBoe
paBHOBECHE.

Tema 3.3. CkopocTb XUMHUYECKOU
peaKuu U METOIBl €€ PeryIupOBaHUS,
3aKOH JICHCTBHSI Macc

Tema 3.4. DHepruss  aKTHBAIIWH,
ypaBHeHHE AppeHnyca, npaBuio BaHT-
Todoa, KaTaJIn3aTOPhI "
KaTAJINTUYECKHUE CUCTEMBI.

Tema 3.5. PacTBOpBI, aUCIIEpPCHBIC
CUCTEMBI, CTIOCOOBI BBIPAXKCHHS COCTaBa
pacTBOpPOB,

Tema 3.6. DIEKTPOIUTHYECKAS
JUCCOLMAlMs,  BOJHBIE  PacTBOPHI
3JIEKTPOJIUTOB, BOJOPOAHBIN
[I0Ka3aTeb, peakuuun oOMeHa,
TUAPOIIN3 COJIEH.

Tema 3.7. CpoiicTBa pa30aBIEHHBIX
pPacTBOPOB  HEDJICKTPOJIUTOB, BOJIHBIC
pacTBOpPHI 3JIEKTPOJIUTOB, 3aKOH
paz0OaBnenust ~ OcTBasiblia,  3aKOHBI
Paymns.

Pa3znen 4. OCHOBBI AJIEKTPOXUMUYECKUX
POLIECCOB

12

Tema 4.1. OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKITUH.

Tema 4.2. XuUMHUYECKHE WCTOUYHHUKU
AJIEKTPUYECKOT0 TOKA. [ aibBaHUYECKHE
SJIEMEHTEL.

Tema 4.3. Dnexktposins,  3aKOHBI
®dapapes.

Tewma 4.4. Koppo3sus u 6opb0a ¢ Hell.

Pazgen 5:CpolicTBa IPOMBIIUIEHHO-

10




BaXXHBbIX 3JICMCHTOB U UX COCI[I/IHGHI/Iﬁ

Tema 5.1.

Kiaccel  XxuMmyeckux 5
COCJIMHCHHUH, CBOWCTBA IMPOMBIILJICHHO
BAXKHBIX AJIEMEHTOB U UX COCIAUHEHUN.

Tema 5.2.
UJIEHTU(DUKAITHUS.
XHMHYECKOI'0 MCCJICAOBAHMS U aHAIM3a
BEILIECTB U UX IIPEBPALLCHUM.

XumMuueckas 5
Metonasl

Uroro B cemectpe:

6 6 60

Uroro:

6 0 6 0 60

4.2. Copnep:xkaHue pa3ejioB U TeM JEKIMOHHBIX 3aHATHI

CopepxaHue pa3JelioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B TabmuIE 3.

Ta6mmma 3 - ComeprxaHue pa3esioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

HasBanue u copeprxanue pa3zienoB U TeM JIEKIIMOHHbBIX 3aHATUN

Pazgen 1 BBenenue B xumMuro.

Tema 1.1. IToHsiTHE BelleCTBA U XUMHYECKON PEAKIIMU, OCHOBHBIEC ONIPEACIICHUS.

Tema 1.2. Crexuomerpuieckue 3akoHbl. DyHIAMEHTAIbHBIC TIOHSITHS M 3aKOHBI
XUMUH.

Tema 1.3. CriocoObl onpe/IeNieHrsT KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Pasznen 2: CTpoeHue BelecTa

Tema 2.1. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB; KBAHTOBBIE YHCJIA.

Tema 2.2. ITepuonnueckuii 3akon J[.M.Mennaeneena, cBsa3b [1.C. co ctpoeHuem atoma.

Tema 2.3. XuMudeckas CBA3b, BUJBI XUMUYCCKOM CBS3U.

Tema 2.4. MeTo/ BaJIECHTHBIX CBSI3€l, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTo MOJIEKYIIIpHBIX OpOuTaiei.

Tema 2.6 HepanenTHble THUIBI CBS3€H: HOHHASA CBS3b, METAJUIMYECKas CBSI3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-nep-Baanbca.

Paznen 3 Xumunyeckue cucteMbl. O01Ie 3aKkOHOMEPHOCTH XUMUYECKUX MTPOLIECCOB.

Tema 3.1. DHepreTuka XUMUYECKUX NPOLECCOB, BHYTPEHHSS SHEPrusi, TEIUIOBOM
abdexT xuMuueckux peakuuii, 1-i, 2-i, 3-ii 3aKOHBI TEPMOJMHAMUKHU.
DHTpomnus, Kak QYHKIHS COCTOSHUS, DHTANBNUS. XUMHUECKUN MOTSHIIUAI.

Tema 3.2. Ouneprus ['n60ca, HalpaBIEHHOCTh XUMUYECKUX MTPOLIECCOB, XUMUUECKOE U
dazoBoe paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKON PEaKIMW W METOJAbl €€ PEryJIMpPOBaHUS, 3aKOH
JICWCTBUS Macc.

Tema 3.4 OHeprust aKkTUBAlMM, YypaBHeHUEe AppeHuyca, mnpasuwio Baut-T'odda,
KaTalnu3aTopbl W KaTaduTH4YecKue cuctemMbl. OCHOBHOM MoOCTyJar
XUMUYECKON KUHETUKU, KHHETUYECKOE ypaBHEHHE. BiausiHue TemMneparypbl
Ha CKOPOCTb XMMHUYECKOW peakluH, ypaBHeHHE AppeHnyca. MexaHusm
MPOTEKaHUs KaTAIUTHUYECKUX peakiuil. XUMHUYECKOE PaBHOBECUE MTPUHIIUIT
JlelllaTense.

Tema 3.5 PactBOpbl, aucHepcHble CHUCTEMBI, CIOCOOBI BBIPAKEHHUS COCTaBa
pacTBOpOB. TepMoIMHAMHYECKHE XapaKTEPUCTUKH MPOoIecca 00pa3oBaHUs
pactBopoB. CullbHbIE W cja0Oble SJEKTPOIUTHI, HOHHBIE PAaBHOBECHS B
BOJIHBIX PaCTBOPAX, MPOU3BEACHUE PACTBOPUMOCTH

Tema 3.6 DNEKTPONUTHYECKAsT TUCCOIMAIMs, BOJHBIE PACTBOPHI 3JIEKTPOJIUTOB,
BOJIOPOIHBIN MTOKA3aTeNh, PEAKIIMN OOMEHa, THAPOJIU3 COJIEH.

Tema 3.7 CBolicTBa pa30aBICHHBIX PACTBOPOB HEIIEKTPONUTOB, KommurarupHble
CBOIICTBA PaCTBOPOB, 3aKOHBI Paysi.

Paznen 4. OCHOBBI SJIEKTPOXUMUYECKUX TPOIECCOB.

Tema 4.1. OKHCITUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUI




Howmep paznena

Ha3Banue u conepkaHue pa3zesioB U TeM JCKIIMOHHBIX 3aHATUH

Tema 4.2. XUMHUYECKHE HMCTOYHUKHM  DIIEKTPUYECKOro ToOKa. [‘anpBaHMueckue
3JIEMEHThI,  CTAHJAPTHBIE  JJIEKTPOJAHbIE  NOTEHUMaIbl.  JIBOIHOM
aJIeKTpudecKkuil cioil. YpaBHeHue HepHcra. PaBHOBECHBIN. DneKTpOAHbII
noreHuan. CTaHIapTHBIA BOJIOPOIHBIN SJIEKTPO/I.

Tema 4.3. DJIeKTPOJIN3, 3aKOHbI Dapajesi.

Tema 4.4 Koppo3sus. MeTob! 3a1uTel OT KOPPO3HH.

Pazgen 5. CBolCTBa TPOMBIIIJICHHO- BAXKHBIX 3JIEMEHTOB U UX COCUHEHUIA.

Tema 5.1. Kiraccbl XMMUYECKHX COEIUHEHUMH, CBOWCTBA IIPOMBILUIEHHO Ba)XHBIX
3JEMEHTOB M UX coeauHeHnid Kommosunmonsnsle matepuainbl. Kepmersl.
Xumus metamioB (Al, Fe, Sn, Pb, Mo) Xumus nemeramio: C, Si, S,
dbymnepen, kapobun. TorumBa (TBEpIOE, >KHUIKOE, Ta30BOE), CMa30YHbBIC
MaTepuasibl, MOTOPHBIE MacJia.

Tema 5.2. Xumudeckass uaeHTU(UKAIUA. MeToIbl XMMHYECKOTO HCCIICIOBAHUS H

aHaJIM3a BEILECTB U UX IpeBpalleHuil. KaueCTBEHHBIN U KOJIMYECTBEHHBIN
aHaIu3 (rpaBUMETpPUYECKUH, TUTPUMETPUUYECKUN,
KOMILIEKCOHOMETPUYECKUN METObI aHATN3A).

4.3. IlpakTnyeckue (CeMMHApPCKHE) 3aHITHSA

TeMbl IpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 4.
Tabmuna 4 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

N Dopmbl N3 Hux No
o .
o TeMBI IPAKTHYECKHX MPAKTHUCCKIX TpynoemKocTb, | NpakTUYECKOH | pa3nena
n/m 3aHATUI . (qac) HOATOTOBKH, | quciu
3aHATUN
(qac) JIAHBI

V4ueOHBIM IUIAaHOM HE npeayCcCMOTpCHO

Bcero:

4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb NPUBEICHBI B TaOIUIIE 5.
Tabnuua 5 — JIaGopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux
Ne HaumenoBanne nabopatopHbix | TpydoeMKoOCTh, |MpakTuyeckoi |No paszzena
n/m (uac) MIOATOTOBKH, |IACIMILIAHBI
(dac)
Cemectp 2
1 DOKBUBAJIEHT. 3aKOH KBHUBAJICHTA 2 1 1
2 TennoBoit  >pdext (3HTANBINUA) 4 2 3
XUMHYECKON peaKIuu
BCETO 6 3

45. KypcoBoe npoektupoBanue (padora)

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosiTeJbHas padoTa 00yYaIOLIUXCS

Buer caMoCTOsATENBHON pabOTHI B €€ TPYI0EMKOCTh IIPUBEICHBI B TabuIE 6.




Ta6ymia 6 Bunibl camocTosTensHON pabOThI U €€ TPYJI0EMKOCTh

Bun camocrosrensHOl pabOTHI Bcero, gac | Cemectp 2, yac
1 2 3
CamocTtosiTeqibHasi paboTa, BCEro 60 60
N3yuenue TeopeTuyecKkoro
o4 54
Martepuana qucuuruiael (TO)
IToaroToBKa K TEKyleMy KOHTPOJIIO
2 2
ycneBaemoctu (TKY)
OdopmieHue oT4eTOB 4 4
Bcero: 60 60

5. IlepeyeHb yueOHO-MeTOAMYECKOI0 O0ecIeYeHHs ISl CAMOCTOSITEILHOM

patdoThl 00yYaAKOIIMXCSH MO0 JUCHUIINHE (MOXYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl UIsl CAMOCTOSTEIbHON paboThl 0OydYarOMIMXCsl YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI

6.1. OcHoBHas JiMTEeparypa
[lepeyeHb OCHOBHOM JINTEpATYphI IPUBEIICH B TAOIUIIE 7.

Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATyPHI

[udp

bubGnuorpaduyeckas cceiika / URL ampec

KonnyecTBo 3K3eMILISIPOB B
OoubIHnoTeKe
(KpoMe 2JIEKTPOHHBIX
9K3EMILISPOB)

I'munka, H. JI. O0mas xumus B 2 T : y4eOHUK IS
akagemuueckoro 6akamaspuara / H. JI. 'munka ; mox
penaknueii B. A. [TonikoBa, A. B. babkoBa. — 19-e u3 .,
nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2016. —
729 c. — (bakanaBp. Axagemuuecknii kypc). — ISBN 978-5-
9916-6445-5. — Tekcr : anekTponusiii // OBC FOpaiir [caii].
— URL.: https://urait.ru/bcode/388983

O6mas xumusi. Teopus u 3agaun : yuebHoe nocodue / H. B.
KoposuHn, H. B. Kynemos, O. H. 'onuapyk [u ap.] ; nox
penakmueit H. B. Koposuna, H. B. Kynemosa. — 3-¢ u3j.,
ctep. — Cankr-IletepOypr : Jlansb, 2018. — 492 ¢. — ISBN
978-5-8114-1736-0. — TexkcT : anekTpoHHBbIH // JIaHb :
ANIEKTPOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/104946

[TpakTHKyM 11O 00IIEH XUMUH : yaeOHOE TTOCOOHUE IS
akanemuueckoro 6akamaspuara / H. JI. I'nmunka,

B. A. ITonikos, A. B. baokos, O. B. HectepoBa. — Mockaa .
NznarensctBo FOpaiit, 2019. — 248 c. — (bakamnasp.
Axkanemuyeckuit kypc). — ISBN 978-5-9916-4058-9. —
Tekcr : anextponrnsiii / DbC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/444652

6.2. JlonoJIHUTe/IbHASA JIUTEpaTypa
[TepedeHs AOMOHUTEIBHOM JINTEPATYPHI PUBEJICH B Ta0HIIE 8.

Tabmuna 8 — [lepevyeHb JONOTHUTETBHON TUTEPATYPHI
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[udp

bubmmorpaduueckas ceeiika/ URL aapec

KonnuecTBo 3K3eMIIIApOB B
Ooubmmoreke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISIPOB)

Cracp, H. ®@. Pemenue 3ama4 mo oomel XuMuu : yueOHOe
nocobue / H. ®. Crace, A. B. Kopmryno. — 3-¢ u3., crep.
— Camnkr-IletepOypr : JIanp, 2016. — 168 c. — ISBN 978-5-
8114-2274-6. — Tekcrt : 31eKTpOHHBI // JIaHb : AIEKTPOHHO-
ouobmoteynas cuctema. — URL:
https://e.lanbook.com/book/75521

CyBopos, A. B. O0mas u HeopraHudeckasi XuMHusi B 2 T -
y4eOHHUK IS aKaJeMudeckoro OakagaBpuara /

A. B. CyBopos, A. b. Hukonbsckuii. — 6-e u3., ucnp. u
nor. — Mocksa : M3garensctBo KOpaiit, 2016. — 607 ¢. —
(bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-
5219-3. — Tekcr : anektponusiii // OBC FOpaiir [caiit]. —

URL.: https://urait.ru/bcode/384671.

7. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJTEKOMMYHUKAIIMOHHOMH CeTH
HMHTEPHET, Heo0X0AMMBIX JJisl 0CBOEHUS AUCHMILINHbI

[Tepeuens pecypcoB mHPOpMaIMOHHO-TeneKkoMMyHuKannoHHoi cett MHTEPHET, HeoOxomuMbIix

AJI1 OCBOCHHA AVCHUIIIMHBI IPUBEACH B Ta6JH/IIIC 9

Tabmuna 9 — Ilepeuern pecypcoB mH(poOpManuoHHO-TenekoMmyHuKarmonno cetu MHTEPHET,
HEOOXOIMMBIX JUISl OCBOCHHSI TUCIIUTUTHHBI

URL aapec

HanmenoBanue

http://www.xumuk.ru/ Caiit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XMIMHHU: 00pa30BaTEIbHBINA CAUT JJISI CTYIEHTOB

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTUI, HCIOJIb3yeMbIX NMPHU

OCYIIECTBJICHHUN Oﬁpa?;OBaTeJILHOFO nmponoecca 1mo IMCIuMIlJInHe
8.1. IlepedyeHb MPOrpaMMHOI0 0GecTIeYeHUsI

[lepedeHp UCTIONB3yeMOT0 TPOTPAMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.
Tabmuma 10 — IlepedyeHp mporpaMMHOTO 00eCTICUCHHUS

Ne ii/mt

HaunmenoBaunue

He npenycmotpeno

8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[TepeueHp UCOIB3yEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM IIpeJicTaBieH B Tadnuue 11.
Tabmuua 11 — Ilepeuerb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/mt HaumenoBanune
He npenycmorpeno
9. MarepuajbHO-TeXHUYecKasi 0a3a, He00OX0AUMAas VI OCYLeCTBJICHUSs
00pa3oBaTeJILHOT0 Mpolecca Mo JMCHUTIHHE
CocTtaB MaTepHaIbHO-TEXHUUECKOM 0a3bl mpecTaBieH B Tabnuue 12.
Tabnuma 12 — CocraB MaTepHaibHO-TEXHUUECKOH 0a3bl
Howmep aynutopun
Ne n/nn HaumeHoBaHMe cOCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl npu
p p

HEOOXOMMOCTH )



http://www.xumuk.ru/
http://www.hemi.nsu.ru/
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JlexiMOHHAs ayTUTOPHUSI C UCIIOB30BAaHUEM JIeMOHCTpannoHHbIX Tabaui u | 32-01 ("acremno,15)
cxeM, Ilepuogumueckol cucremMbl XuUMHYeCKHX  dneMeHtoB .M.
MenpneneeBa, o00pa3lloB MHHEpAJIOB, MOJEICH MPOCTPAHCTBEHHBIX

PEILIETOK.
Crnenuanu3upoBaHHas XHUMHYECKass J1labopaTopusi € HCIOJIb30BAaHUEM 33-02, 33-04
JIEMOHCTPALIMOHHBIX IJIAKaTOB, JIAOOPATOPHBIX CTEHAOB M YCTAHOBOK JIJIS (I"acteinno,15)

omnpejeNieHUus  HKBUBAJEHTa  MeTalula,  WU3MEpPEHUs  DAJIEKTPOIHBIX
MOTEHIIMATIOB, CKOPOCTH KOPPO3MHM METAUIOB; AaHAJIUTHYECKUE U
AJIEKTPOHHBIE BeChl; JaboparopHbie pH-MeTpsl, HEeHTpUPYTH U KaJTIOPUMETP

10. q)OHIl OLHCHOYHbBLIX CPEACTB 1JIsl MPOBCACHUA l'IpOMe)KyTO‘IHOﬁ arrecranmmn

00y4Jaromuxcsi Mo JMCUUIINHE
10.1. CocraB (hoHI1a OIIECHOYHBIX CPEACTB MpHUBEACH B Tabuuie 13
Tabmuna 13 - CoctaB (oHJIa OLIEHOYHBIX CPEJCTB JJIs IPOMEKYTOUHOM aTTECTALIMH

Bua npoMmexxyTouHOM aTTecTaiuu [IpuMepHBIil NEPEUYEHBb OLIEHOYHBIX
CPENCTB
JuddepenumrpoBaHHbIil 3a4ET Cnucok BOIpPOCOB;
3anaqu.

10.2. IlepeueHb KOMIETEHIMH, OTHOCSIIUXCA K IUCLUIUIMHE, W 3Tanbl UX (OPMHUPOBAHUS B
IIPOLIECCE OCBOEHMS 00pa30BaTeIbHON IPOrpaMMBbl IPUBEAEHBI B Ta0nuue 14.

Tabmuua 14 — IlepeueHb KOMIIETEHUMH C yKa3aHMEM 3TanoB UX (opMUpOBaHMS B Ipolecce
0CBOEHUs1 00pa30BaTENbHOMN POrpaMmbl

Oransl GOpMUPOBAHUS KOMIICTCHIIUHN 110
Howmep cemectpa

JTMCIUTUTMHAM/TIpaKTHKaM B riporiecce ocBoerns OI1

OK-9 «cnocoOHOCTh HCIOIL30BaTh IIPpHUCMBbI HCpBOﬁ nomMmomu1, METOAbI 3alIUThbl B YCIOBHUAX
‘lpe3BLI‘laI>iHBIX CHTyaHHfI))

2 Xumus
2 [Tpubopb! 103UMETPUUECKON U paAUallMOHHON O€301MaCHOCTH
6 Be3omacHOCTE KU3HENEATEIEHOCTH

IIK-9 «cnocoOHOCTh MPOBOAWTH  MEPOIPUATUS 1O MNPOQWIAKTUKE IPOU3BOACTBEHHOIO
TpaBMaTH3Ma U NpodecCHOHATIBHBIX 3a00JI€BaHUN, KOHTPOJIUPOBATh COOIIOAEHUE HKOJIOTHUECKON
0€30I1aCHOCTH MTPOBOJIUMBIX padoT»

MeTtob! 1 TpUOOPHI KOHTPOJIS OKPYIKAOIIEH Cpe/Ibl

Dkonorus

[Tpubops! 103UMETPUUECKON U paUalliOHHON O€30MMaCHOCTH

XUMUS

DN |-

be3omacHOCTh KHU3HEASATEIBbHOCTH

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHSA CHOPMHPOBAHHOCTU (OCBOEHHS) y OOy4aroImuXxcs
KOMIETEHIIMH MPUMEHSETCs 1IKaja MOAYJIbHO—PEUTUHIOBOM CHCTEMBl YHHBepcUTeTa. B Tabnuie
15 mnpencraBnena 100—OamnbHast W 4-0ajulbHas IIKalbl JUIs  OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETECHITHH.

Tabnuua 15 —Kpurepuu onieHKH ypoBHSI CHOPMHUPOBAHHOCTH KOMITETEHIIUH

O1ieHKa KOMIIETEHIINN
100- 4-GarbHast XapakTepucTuka c()OpMUPOBAHHBIX KOMIIETEHIIHIA
OayutbHas
IIKana
IIKaIa
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- oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;
- YBEPEHHO, JIOTUYHO, TIOCJIEI0BATEILHO ¥ TPAMOTHO €0 U3JIaraer;
- Onupaschb Ha 3HAHHWS OCHOBHOW W JOIOJIHUTENBHON JIUTEPaTyphl,
85<K <100 COTIAHO» o0 MPHUBS3BIBAET YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TIPAKTHUECKOM
(GAITCHOY | estTenbHOCTDIO HaIPaBIICHUS;
- yMeJio 00OCHOBBIBACT U apT'yMEHTUPYET BbIIBUTaEMbIE UM UJICH;
- JeJaeT BEIBOIBI U 0000IIEHH;
- cBOOOJIHO BJIAJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHATHIA.
- 00y4aroLiics TBEPIO YCBOWI IPOTrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYLIECTBY U3JaraeT ero, ONUPasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI;
- HE JIOITYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH;
70<K<sg4 (XOPOLIO» | _ VBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTUYCCKOW JEATEIHHOCTHIO
(GAATCHOY HaIpaBJICHUS;
- apryMEHTHPYET Hay4HbIE MTOJTO0XKECHHUS;
- JIeJIaeT BBIBOABI M 0000IICHNS;
- BIIAJICET CUCTEMOMN CIEIUAIM3UPOBAHHBIX MOHSATHH.
- oOy4aromuiicss yCBOMJI TOJBKO OCHOBHOW NMPOTPaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT ero, ONupasiCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTYpPHI;
«YIIOBIIETBO- | - JOIMYCKAeT HECYIIECTBEHHBIE OIIMOKH U HETOYHOCTH;
55 <K< 69 PUTENBHO» | - HCHBITHIBAECT 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUH 3HAHUI
«BaYTCHO» | HAINpaBJICHHUS,
- c1a00 apryMEHTHPYET HAYYHBIE TIOJIOKCHHUS;
- 3aTpyaHsAeTcs B (GOpPMYJIMPOBAHUM BBIBOJOB U 0000LIEHMUIA;
- YACTHYHO BJIAJICET CUCTEMOM CIEIUAIN3UPOBAHHBIX MOHSATHUH.
- oOyvaromuiics HE YCBOWI 3HAYUTENbHON YacTH MPOrpaMMHOTO
MaTepuana,
«HEYJIOBJICTBO | -  JIOMIYCKAeT CYyIIECTBEHHbIE OMMOKM W  HETOYHOCTH IPH
K<s54 PUTENBHO» | PACCMOTPEHUU IPOOJIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3aUTE€HO» | - UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MTPUMEHEHUH 3HAHUK;
- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
- He (hOpMYJIHPYET BbIBOJIOB M 000OIICHUH.
10.4. TumnoBbie KOHTPOJIbHBIE 33JAHUS UM UHBIE MaTEPHAIIbI:
1. Bompocs! (3ama4n) uist 3k3ameHa (tabnuia 16)
Tabnuna 16 — Bompocs! (3agaun) 11 9K3aMeHa
Ne n/nt [Tepeuens BompocoB (3aa4) AJsl IK3aMeHa
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO
2. Bonpocs! (3agaun) uist 3auera / nuddepeHunpoBaHHoro 3avera (tadbmauma 17)
Tabnuna 17 — Bonpocs! (3agaun) amns 3adera / audd. 3adera
Non/m | Ilepeuens BompocoB (3ama4) s 3adera / qudepeHIpoBaHHOTO 3a9eTa
1 KBaHTOBO-MeXaHWYECKAsI MOJICIb CTPOSHUS aTOMA.
2 Atom. [lpuntun HeompeneneHHocTn [eisenOepra. YpaBuenume Jle bpoiinsa. BomHoBas
Bonnosas ¢yHKuus.
3 Vpauenne Illpenunrepa. KsantoBble umcna. Ilpunnun Ilaymu. IlpaBuno Xynnpa,
Kneukosckoro.
4 Ilepuonnueckas cucreMa JI.M. Menneneesa
5 HepI/IOI[I/I"IHOCTL H3MEHEHMS CBOMCTB 3JIEMEHTOB: paanyc aToOMOB U MOHOB, SHCPIrr NOHU3ALINH,

CPOJACTBO K DJJEKTPOHY, DIIEKTPOOTPULATENbHOCTD,
cnoco6HocTh. CBsizb I1.C. co cTpoeHreM aroma.

OKHCIHUTCIIBHO-BOCCTAHOBUTCIIbHAA
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6 OCHOBHBIC THITBI XUMHUYECKOH CcBs3U. KOBanieHTHas CBSI3b.

7 HeBaneHnTHbIe TUIBI CBS3€i: HOHHAS CBSA3b, METAJUIMYECKAs] CBSI3b, BOJOPOJHAS CBSI3b,
cuiibl Ban-niep-Baanbca.

8 Teopus ruOpuanu3anuu U reoMeTpusi MOJIeKyI L. [losIpHOCTh M MOJISIPU3YyeMOCTh KOBAJICHTHOW
CBSI3H U MOJIEKYIT

9 MexxMoneKyJsipHble B3auMoaecTusl. BomopoaHas CBsi3b.

10 XuMudeckasi TepMOJMHAMHKA

11 Xumudeckasi KHHETUKA. XUMHUYECKOE PABHOBECHE.

12 PactBopbl. CiocoOBI BEIpaxKeHHs KOHIICHTpaIuK pacTBOpoB. CBOWMCTBA pacTBOPOB

13 Jucnepcubie cuctembl. [loBEpXHOCTHBIE SABJICHUS

14 PacTBOpEI 371EKTPOTUTOB. DIEKTPOTUTHICCKAS THCCOITHAITIS

15 Juccounanus Boapl. Juccounanust KUCIOT U OCHOBaHUWW. BonopoaHblil moka3aresb

16 [TpousBenenne pactBopuMocTd. loHHO-00MeHHBIE peakuu. [ naponns comen.

17 OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKITUU

18 IlousaTre «NMEKTPOTHBIA MTOTEHITHAD. DIEKTPOXUMUIECKUE TIPOIECCHI. DIEKTPOIIN3 PACIIIIaBOB
1 pacTBOPOB

19 Oo6ume croricTBa MetaioB. Kopposust MeTayuioB. MeTo bl 3aIIMTHI OT KOPPO3HH.

20 KoncTpykimonnsle Metasuibl. AmoMuHuil. XpowM. JKeneso.

21 [Tomumepsr.

22 XumMudeckasi HAeHTH(DHUKAINS, aHATTN3 BEIIECTBA

3. Tembl m 3amaHue ISl BBITIOJHEHUS KYpCOBOW pa0OTHI / BBHIMOTHEHHS KYPCOBOTO TIPOCKTA
(Tabmuna 18)

Tabmuna 18 — IlpumepHBIil TepedeHb TeM JIs BBIMOJTHEHHS KypPCOBOW paOOTHI / BBITOIHEHUS

KYpPCOBOTO IPOEKTA

Ne i/t

[TpumepHBIii TepeueHb TeM ISl BHITOIHEHUS! KYPCOBOM paOOThI / BHITOTHEHUS
KYpCOBOT'O MPOEKTa

V4eOHBIM IJIAHOM HE MpeaAyCMOTPCHO

4. Borpocsl 715l TPOBEIICHHS IPOMEKYTOUHOM aTTECTAIlMU TPH TeCTUpoBaHuu (Tadmuia 19)
Tabnuua 19 — IIpumepHbIii iepeueHb BOIIPOCOB Il TECTOB

Ne i/t

ITpriMepHBIii TepeueHb BOIPOCOB VISl TECTOB

Y4eOHbIM MJIAHOM HE IPEIYCMOTPEHO

5. KoHTposibHBIE U TIPAKTHYECKUE 3a1au¥ / 3aaHus 1o auciuruiinae (tadnuia 20)
Tabmuua 20 — [IpumepHbIii TepeueHb KOHTPOJIbHBIX M MPAKTUYECKUX 3a/1a4 / 3aJJaHUN

No /1t

[IpumepHBIi nepedeHb KOHTPOJIbHBIX U MPAKTUUECKUX 3ajad / 3aJJaHui

1

BBIYuCITUTE MPOIIEHTHYO KOHIIEHTPAIMIO a30THOM KuCIoThl o = 1,05 2/3e1, ecnm

M3BECTHO, YTO KOHIIEHTPAIINs HOHOB BOJOPOJIA B PacTBOpe cocTapisieT 6.33-1072
MOJIb/TT

TToHSATHE O KBAHTOBBIX YMCIaX. HarmcaTh 35eKTpOHHBIE (hOPMYIIBI:
Ca®* |, Sc, F'.

KonnenTpanuu, ciocoObl BIpakeHUH KOHIIEHTpauii. MoJIsIpHOCTh pacTBOpa
Al>(SO4)3 pasua 0,1momns/m, p= 1,02 r/mi, paccunTath OCTATbHBIC THIIBI

KOHIICHTPALUH

Hau 1% pactBop H2SO4 , p= 1 1t/ mu, Paccuntats Cm, Cn, Cm, T, ¥ - (MOIsSIpHOCTB,
MOJISUTEHOCTh, HOPMAJIbHOCTB, TUTP, MOJISIPHYIO JOJTO TOJYYEHHOTO PAacTBOPA).

Koncranta paBHOBecHsI XMMUYECKHX peakuuid. Hanmumumre MatemaTnyeckoe
BBIp@XEHHE KOHCTaHTHI paBHOBecusi peakuuu: 2A(T) +B2(r) =2AB (r) u onpenenure
B KaKyI0 CTOPOHY CMECTHUTCS] pABHOBECHE IPU YBEITUYCHUN OOIIETO JIABJICHHS.

Ha BoccranoBnenue 7,09t okcua AByXBaJICHTHOTO MeTallia Tpedyercs 2,241
BOJIOpoAa (H.y.). BoIUMCINTB S5KBUBaJIEHTHBIE MAaCChl OKCUAA U MeTailia. Yemy paBHa
aroMHas macca Me?

OHpe,Z[CJ'II/ITB B KaAKOM HaIllpaBJICHUU 6y,Z[CT IMPOTCKATh PCAKIUA IPU CTAHAAPTHBIX
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YCIIOBHUSAX:

COCI2 & CO+ CI2 . BermectBo AG x]JIx/M0IB
CO -137,2
COCl; -210,4

CKopocTh peakiui B TOMOT'€HHbIX cucTeMax. PakTophbl, BIUSIOLIUME HA CKOPOCTh
peakuuu. 3akoH aelictBusa Macc. Koncranrta ckopoctu. CBsi3b KOHCTaHTbI
XMMHUYECKOT0 PABHOBECHUS C KOHCTAHTAMHU CKOPOCTEH MpsiMoii 1 00paTHON peaKIHii.

Berunciure HopmanbHocTh pactBopa HCI, ecim anst veitrpanuzanuu 20 M pactBopa
HCI u3pacxomosano 10mi 0,2 N pacrBopa KOH

10

[Ipu xakoii TeMriepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJIBHOE MPOTEKAHHE
peakuu: 2HgO (k) 2HQ(x)+ O2 (1) 3aBucumocTthio AH 1 AS mpeneOpeusb.
Boruucnute AG peakunw .

BEILIECTBO AH x]JI)x/mMonb AS Jx/MonbeK

HgO(x) -90,8 70,3

Hg (k) 0 76,1

02(r) 0 205,4

11

Bonoponnsrii nokazarens. Beraucauts pH 0,01N pactBop H 2S04, 0=1

12

Xumnueckoe paBHoBecue. [Ipunnun Jle- [llatense . Onpeaenurs B KakoM

HaIlpaBJICHUU MPOU3OUIET CMELIEHHE PaBHOBECUS XMMHYECKOM peakuuu:
2NH3 <> Na(r) + 3H2(r) AH=+92,4

IIpY: &) HOBBILIEHUH TEMIIEPATypbl ©0) NOHWKEHUU JIaBJICHUS B) YBEJIUYEHUU

KoHneHTpanuu N»

13

CrexnomMeTpuiecKue 3aKOHbl XUMUH, 3aKOH SKBUBAJICHTOB, MOJIIPHBIE MAaCChI
SKBHUBAJIEHTOB BEILECTB: OKCUIO0B, KHUCJIOT, COJIEM U ocHOBaHMM. 3agaya: 2,705 T
XJIOpuAa TPEXBAJICHTHOTO METAJlJIa B3AaMMOJICUCTBYET € 2 T THAPOKCH]IA HATPHSL.
Onpenenuth SKBUBAJICHTHYIO MacCy MeTalia.

14

Brrauciautb 9.4.C. KOHOCHTPAIIMOHHOT'O 3JICMCHTA
(-)Ag/0.00IMAg" //0.1Ag" / Ag(+)

Kakue MMPONHCCChI MPOTCKAKOT HA KATOAC U aHoz[e?

15

Peakmmst mporekaer o ypaBaeHuto N2 + Oz = 2NO. KoHIeHTpanum HexoTHbIX
BellecTB 10 Havana peakiuu Obutn [N2]= 0,049 mons/n, [O2]= 0,01 momns/m.
Breruucnure koHnenTpanuio »Tux Bemects, koraa [NO]= 0,005 moms/m.

16

Ha neiitpanuzanuto 0,943 r ¢pocdopucroit kucaoret H3PO3 uspacxonosan 1,291 r
KOH. Bpruncnure KOJTUYECTBO BEIIECTBA SKBUBAJIICHTA, MOJISIPHYIO MAacCy DKBUBAJICHTA
Y OCHOBHOCTb KHCJIOTHI. Ha OCHOBaHMU pacyeTa HallUIIWTE YpaBHEHHE PEAKIIHH.

17

Oneprusa ['n66ca (cBoOOgHAs SHEPrus) U €€ U3MEHEHHE NPU XUMUYECKUX PEaAKIIHIX.
HanpasieHne XuMH4eCKUX MPOLECCOB.

G? AG g

[Tonb3ysich 3HAYEHUSIMH AG29g pEearupyronuX BEIIECTB, BBIYUCIIUTE
peaxiuu SO, (2) +2H 28(2) = BS(K) +2H 20(9’0)

OCYHICCTBUTLCA IPU CTAHAAPTHBIX YCIIOBHUAX.

0
BemecTtBo AG2gs kJIx /MOJIB
SO(T) -300,4
H2S(r) -33,01
S(x) 0
H.0(r) -228,1

H ONIpCACINTE, MOXKCET JIM OHA

18

XapakTepuctuka HOHHOU CBsi3u CTeleHb HOHHOCTH CBsI3U. D(PPEeKTUBHBIN 3apsi U
CTeneHb OKUCIeHUs: aTOMOB. OCHOBHBIE THITBI KPUCTAIUIMUECKUX CTPYKTYP.
DneMeHTapHas siueiika. KoopauHaimoHHble ynciia aToMOB.

19

MoryT 1 IPOUCXOAUTH OKHCIUTEIHHO-BOCCTAHOBUTENbHBIC PEAKIIUN MEXKITY
BemectBamu: a) NHs u KMnOg; 6) HNO, u HI; B) HC1 u HoSe? Tlouemy? Ha
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OCHOBaHUWH 3JICKTPOHHBIX YpaBHEHUH paccTaBbTe KOI(PPHUIIMCHTHI B ypaBHEHUU
peakuu, UAYIIEH 110 CXeMe:
KMnO4 + KNO2 + H2S04 — MnSO4 + KNO3 + K2SO4 + H20.

20 Kakoii crioco6 00pa3oBaHusi KOBaJICHTHOM CBS3U SIBJISIETCS IOHOPHO-AKIIETITOPHBIM?
Kaxkue xumnueckue cBsizu B noHax BF4™? Ykaxute noHop u akuentop. Kak o0bsicHUTD
TETPadJpUUECKOE CTPOCHUE HOHA?

10.5. Meronuueckue MaTepHalibl, ONPEACIAIONINE IMPOLEAYPhl OLCHUBAHUSA 3HAHWUN, yYMEHUH,
HABBIKOB M / WJIM ONBITA JESATEIHOCTH, XapaKTePU3YIOIINX dTanbl (GopMUPOBAHUS KOMIETCHIIUH,
conepsxkarcs B [TonoxxeHnsax «O TekylieM KOHTPOJIE YCIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTaluu
crynentoB ['YAII, oOydarommxcss mo mporpaMmaM BbIciiero oOpazoBanusi» u «O MOIYJIBHO-
PEUTHHTOBOM CHCTEME OLICHKH KauecTBa yueOHoM paboThl cTyneHToB B ['Y AlDy.

11. MeToauueckue yKazanus JJis1 00y4aOIIMXCS 110 OCBOCHUIO U CIUILINHBI

[{enbto JUCIHMILTUHBI SIBISETCS — MOJIYYSHHUE CTYI€HTaMU HEOOXOIMMBIX 3HAHUM, YMEHHUHN U
HAaBBIKOB B O6HaCTI/I OCHOB 06HI€I>1 XHUMHHU, XUMHUU Ba)KHeI\/JIIHI/IX 3JICMCHTOB U UX HGOpI‘aHI/I‘-IGCKI/IX
coequHEHUH, (QOpMHUpPOBAHME XHWMHUYECKOTO MBIIUICHUS Yy CTYACHTOB, pa3BUTHE HABBIKOB
HUCITOJIB30BAHUS CBGI[CHPIFI (0] (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOI\/JICTBaX pa3n1/1qulx CUCTEM JId CHHTE3a
COOTBETCTBYIOIIUX COEAMHEHUM, BBHIMOJIHEHHE TEPMOJAMHAMUYECKUX U KUHETUYECKUX PAaCUeTOB.
[TproOpereHue onpeaeseHHOro OnbiTa IKCIEPUMEHTAIbHBIX UCCIEI0BaHUN AJIs Pa3pabOTKH HOBBIX
METOJIOB CHHTE€3a W MPUAAHUS MaTepuanaM 3aJaHHON CTPYKTYpbl, U KOMIUJIEKCAa CBOICTB.
HpeIlCTaBJIeHI/Ie BO3MOXHOCTHU CTYILGHTaM pa3BI/ITI> u HpOIIeMOHCTpI/IpOBaTB HaBBIKU B 06HaCTI/I
MHHOBAIMOHHBIX TEXHOIOTHIA.

MeTtoauyeckue yKa3aHusi JAJs 00y4aIOIIUXCS MO0 0CBOEHUIO JIEKIIMOHHOT0 MaTepuajia

OCHOBHOE Ha3HAa4YeHHWE JICKIIMOHHOTO Marepuajga — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOE | SICHOE U3JIOKEHUe yueOHOro Marepuana. HasHaueHne COBPEMEHHOM JISKIIMHA B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI MOJYYUTh BCIO HH(OpPMAMIO MO TeMe, a B OCBOCHHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJOB HAYYHOT'O TTO3HAHMS, HOBEHIITUX JOCTHKECHUM
HAayyHOW MbpIciM. B yueOHOM mporecce JEKIHsS  BBIMONHSIET  METOAO0JOTHYECKYIO,
OpraHM3alMOHHYI0 M MH(QOpPMAalMOHHYI0 (QYHKIMH. JIeKius packpblBaeT MOHATHHHBIN ammapaT
KOHKpPETHOM 005acTH 3HaHuA, €€ mpoOJeMbl, MaeT IENbHOE MPEJICTaBICHHE O AUCIUIUIMHE,
ITOKA3bIBACT B3ANUMOCB/3b C )Ipyrl/IMI/I OTUCHUIITIMHAMMAU.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUN 00YUYAIOIITUMCS JICKIIMOHHOTO MaTepraa;

— HOJ'Iy‘-ICHI/IC COBpeMeHHI)IX, OEJIOCTHBIX, B3aMMOCBA3aHHBIX 3H3HI/II>1, ypOBeHI) KOTOpI)IX
ONPENIEIAETCS LEIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOW TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIO/IaBaTEIEM;

— pa3BuTHEe  TMpOo(eCcCHOHANBHO—JENOBBIX  KadecTB, JIIOOBH K  MOpeaMery U
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONU PabOTHI;

— IOJIyYEHHUE 3HAHHMM O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKH M TEXHHKHU U O MPOTHO3E
UX pa3BUTHUs Ha OIM>KalIINe roibl;

— HAy4YUTCS METOJIWYECKH o0OpadaThiBaTh Marepuan (BBIICTSATH TJIABHBIE MBICIH U
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, MIOBTOPATH UX B Pa3IMYHbIX (POPMYIHPOBKAX);

— TIONy4YeHHE TOYHOTO MOHMMaHUS BCEX HEOOXOIMMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI ~ MaTepwall  MOXET  COMPOBOXKAATHCA  JEMOHCTpAluedl  CclaiioB U
UCIIOJIb30BaHUEM  pa3aTOYHOrO0 MaTepuaia TpPH TPOBEJACHUH KOPOTKHX JUCKYyCCHH 00
O0COOCHHOCTSIX IPUMEHEHHSI OT/ACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa IpeIoCTaBIEHUs JIEKIIMOHHOI0 MaTEpHaa;

Berymiienne — 4acTh IEKIUU, 11eJb KOTOPOH - 3aMHTEePECOBaTh U HACTPOUTH ayJUTOPHUIO HA
BOCTIpUSATHE Yy4eOHOro MaTepuaiga. B ero coctaB BXOAST: (OPMYTUPOBKA TEMBI JICKIIHH,
XapaKTepUCTHKA €e — MPO(PEeCCHOHAIBHON 3HAUMMOCTH, HOBH3HBI M CTENIEHU M3YYCHHOCTH, IEIH
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JCKIUH; W3JI0KEHUE IIIaHa JICKLIWH, BKIKYAIOIIEr0 HAUMEHOBAHHA — OCHOBHBIX BOIIPOCOB,
MOJICKAIIUX PACCMOTPEHUI0 Ha JICKLHH; XapaKTepUCTUKA PEKOMEHIYEeMOW JIUTepaTyphl,
HEOOXOAUMOW JuId  OpraHM3allMd  CAMOCTOSITEIbHOM PabOThl  CTYINEHTOB; PETPOCHEKIIMS-
HAaIlOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha— IIPOLIION JIEKIIMH, CBSI3b UX C HOBBIM MAaTE€pUAJIOM,
YKa3aHUe Ha €ro pojib, MECTO U 3HAYECHME B TAHHOM JUCLUIUIMHE, a TAKXKE B CUCTEME IPYTUX HAYK.
OcHOBHas 4aCThb - U3JIOKEHUE COACPXKAHMS JIEKIIMA B CTPOIOM COOTBETCTBHM C IPEIUIOKCHHBIM
TUIaHOM. BKITIO4aeT pacKphIBAOIIUN TeMY JICKIIUH KOHIENTYadbHbIN 1 (DaKTHUECKUN MaTepHal, ero
aHaJlM3 M OLIEHKY, pa3JM4Hble CIOCOObI apryMEHTAallMd M J0Ka3aTelIbCTBA BBIJBUIAEMBIX
TEOPETUYECKUX TTOJIOKECHHM.

3akiloyeHue - IOJABEJICHHE OOIero urTora JEKUHMH, 00oOuieHue Marepuana, (HopMyJIUpOBKa
BBIBOJZIOB I10 TEME JICKLIUH; OTBETHI HA BOIIPOCHI CTYACHTOB.

Jia Haznexamero OCBOGHHs Kypca XMMHMHM MCIOJIB3YIOTCS CIIENUaJIbHBIE HATJISIHBIE CPENCTBA, C
MIOMOIIIBI0 KOTOPBIX MOXKHO NEpeAaBaTh CTyIEHTaM HH(POPMAIMIO O BEUIECTBaX, OOBEKTaX M
cyuiectBe (U3NYECKMX M XUMMYECKHX HpeBpalleHui. JleMoHcTpauus ciailioB Ipe3eHTaluH,
MOJIENIN KPUCTAJUIMYECKUX PEIIETOK, TaONMIbl M IUIaKaThl C SHEPreTUYECKUMHU JuarpamMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aropaMu U 6€3 HUX U T.[.

Ocy1iecTBIeHUE KOHTPOJIS 3a BEIEHUEM CTYACHTAMHU KOHCIEKTa— JICKIUH; OKa3aHUE CTyAEHTaM
IOMOIIM B BEACHUM 3alUCH JIEKUUMU — (aKUEHTHUPOBAHUE W3JIOKEHUS MaTepuaja JIeKLIHH,
BbIJICJIEHUE TOJIOCOM, MHTOHALIMEH, TEMIIOM pe4yH Hanbosee BaKHOW MH(OpMAIMU, UCIOIb30BaHNE
nays3 JUIsl 3alIUCH TaOJIHILL, CXEM).

MeToauueckne yka3aHus /sl 00y4alOIUXCcsl 10 MPOXO0KAEHHUIO0 J1a00paTOPHBIX padoT

B xozne BbINOIHEHUS 1a00paTOPHBIX pabOT 00y4aroIUIACsS JO0JKEH YIIIyOUTh U 3aKpenHTh
SHAaHUA, IPAKTUYCCKNEC HABBIKH, OBJIAICTH COBpeMeHHOﬁ MeTOHHKOﬁ A TEXHUKOH OKCIICPUMCHTA B
COOTBETCTBUM C  KBAJU(HUKALMOHHOM  XapakTepUCTUKOW  oOyuwaromierocs.  BbimonHeHue
7a00paTOpHBIX PabOT COCTOMT W3 SKCHEPUMEHTAIBHO-TIPAKTHYECKOM, PacYeTHO-aHATUTHUECKOM
4acTeil 1 KOHTPOJIBHBIX MEPONIPUATHH.

Boinonnenue n1abopaTtopHbIX paboT oOOy4yarouuMcsl SBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JAMCUUIUIMHBI, OINpeAeseMoil y4yeOHbIM IUIAHOM, W OTHOCHTCA K CpEICTBaM,
o0ecIeunBarONINM PELICHUE CIEAYIOINX OCHOBHBIX 331a4 Y 00ydJaromerocs:

— INpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MPOLIECCOB, IBJICHUN U 0OBEKTOB, U3y4aeMbIX B
paMKax JaHHOW JAUCIUIUTUHBI;

— 3aKpCIICHHUEC, PA3BUTHUC W ACTAIM3alNsA TCOPECTUUYCCKUX 3HaHI/II\/JI, IMMOJIYYCHHBIX Ha
JICKIUSX

— ToJIyueHHe HOBOM MH(OPMAIMH 110 H3yd4aeMON AUCIUILINHE;

— TpHOOpEeTeHHEe HAaBBIKOB CaMOCTOSATENIBbHOM paboThI ¢ 1a00paTOPHBIM 000PYIOBAaHUEM U
npudopamu.

3agaHue ¥ TPeOOBAHUSA K NIPOBEICHHIO JIA00PATOPHBIX padoT

Jlyis BBINOJTHEHUS J1abOpaTOPHBIX PadOT HCIHOJB3YIOTCS METOJUYECKHE YKa3aHHs MO0 HUX
npoBeseHuto. JlaboparopHas paboTa Kak BMJ y4eOHOro 3aHATHS NPOBOAUTHCS B CHEIMAIBHO
000py/lOBaHHBIX  yueOHBIX JabopaTopusix. HeoOXoIMMBIMM  CTPYKTYPHBIMH  3JIEMEHTaMU
1abopaTopHOil pabOThl MOMHUMO CaMOCTOSITENBHOM JEATENbHOCTH CTYIEHTOB, SIBIISIOTCS
MHCTPYKTaX, MPOBOJMMBIN MpernojaBaTesieM, SKCIIEpUMEHTalbHAs 4acTh, a TaKXKe OpraHu3anus
00CYX/IeHUS! UTOTOB BBITIOJIHEHUS JJAOOPATOPHOU pabOTHI.

Crpykrypa u popma oTuera 0 1adopaTropHoii padore

1. Iens paGoThI.

2. JlabGopatopHoe 00opymoBaHueE.

3. Omnwucanue 3KCrIepUMEHTA.

4. OO6paboTka pe3yiabTaTOB.

TpedoBanus k opopmiieHHnIo oT4yeTa 0 1a00paTOpPHOIl padoTe
1. OtuéT nomkeH cojepkKaTh 3aM0JHEHHbIE TA0IMIIBI C SKCIIEPUMEHTAIBHBIMU TaHHBIMHU.
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BoinmonHeHbsl He0O0X0IUMBIE PACUETHI.

[Toctpoensl rpaduvecKre 3aBUCIMOCTH OT 33JJaHHBIX TAPAMETPOB.
CrenaHbl BBIBOJIBI.

BrImosiHeHbI KOHTPOJIBHBIE 33JaHMS HA TEMY J1a00paTOpHOI pabOoTEHI.

arwn

MeToanuyeckne yKazaHusi JJIsi 00y4aKIIMXCH IO NPOXOKIACHUI0 CAMOCTOATENbHOI
padoThI

B xone BBINOMHEHHS CaMOCTOSATENBHON pabOThl, OOYYAIOUIUICS BBIIOJIHIECT paboTy IO
3aJJaHMI0 U TIPU METOJMYECKOM PYKOBOJCTBE MpernojaBareis, HO 0e3 ero HernocpeICTBEHHOIO
YUYaCTHS.

s oOydaromuxcst 1mo 3aouHoil (opme 0OydeHHs, camMoCTOsITeNbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMONTHEHHS CaMOCTOSTENBHOW paboThl, y oOydaromierocs (hopMupyercs
nenecoo0pa3Hoe TIaHUPOBaHWE PaboUYero BpeMEHH, KOTOPOE MO3BOJSET UM pPa3BUBATh YMCHUS U
HAaBBIKM B YCBOCHUHU W CHUCTEMATH3allMK MPHOOPETACMbIX 3HAHUH, 00CCIIEYnBaET BHICOKUN YPOBECHD
YCIIEBaEMOCTH B TIEPUO]T O0yUYCHHSI, [IOMOTAaeT MOJYYHTh HABBIKH TOBBIIICHUS MPO(HECCHOHAILHOTO
YPOBHHL.

MeToauyecKMMH ~ MaTepualaMd,  HAlpaBJSIONMMH  CAMOCTOSTEIBHYIO  paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 10 TUCIHUILIHHE;

— METOJUYECKUE YKa3aHUs IO BBIMOJIHEHUIO KOHTPOJIbHBIX paboT (IUIsi 00y4YaromuXxcsl Mo
3a04HOM opMe 00yUeHHS).

Mertoauyeckue yka3zaHusl AJisi 00y4aroIIUXCS IO MPOXOKIAEHUIO MPOMEKYTOUYHOM
arrecTaumMu

[TpomexyTounas aTTecTanus oOyJaromuxcs npexycMaTpuBaeT OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PEe3ylIbTaTOB OOydeHHs Mo AucHuIuimHe. OHa BKIIOYAET B
ceost:

— muddepeHIMpoBaHHBI  3a4eT — 93TO0 (QopMa OIEHKM 3HAaHUM, TIOJYUYECHHBIX
oOydJaronMcs TpU W3yYEHWW NUCIMIUIMHBI, MPU BBIMOJHEHUHW KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIEIOBATENbCKUX PadOT M MPOXOXKACHUU MPAKTUK C aTTECTAIIMOHHOW OIIEHKOU
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLEHOK NpH MPOBEACHUU MPOMEKYTOUHOW aTTECTAllMM OCYILIECTBISIETCS B
COOTBETCTBUU ¢ TpeOoBaHusiMu llomoxkeruit «O TeKylmeM KOHTpOJiE YCIEBAeMOCTH U
MPOMEXKYTOUHOM arrectanuu cryneHToB [YAII, oOydarommxcs 1O TporpaMMaM BBICIIETO
obpazoBanusi» U «O MOIYTLHO-PEUTHHTOBOM CHCTEME OIEHKH KadecTBa Y4eOHOW pPabOThI
ctyneHtoB B 'Y AIy.



JIucT BHECEHUSI U3MEHEHUH B pabouyI0 MPOTrpaMMy JAUCIUTLIMHbBI
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JlaTa BHECEHHS
W3MEHEHHUH U
JIOTIOTHECHHUH.

Iloamnuce BHECHIETO
W3MEHEHHUS

ConeprkaHre U3MEHCHHUH W JOTIOTHCHHI

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapb

Iloanuce
3aB.
Kadeapoi




