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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmbl

basoBas IZl Ob6s13aTenbHas l:l JononHutenbHo

Bnok 1: aBnseTca dakynbTaTMBoM

BapuaTtusHasg I:l Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmumpoBaTe komneTeHuun obydarowerocsa B 0BNactm TeopeTUYecKuX OCHOB XMMUK, CBOWCTB
OCHOBHbIX KNacCoB HEOPraHN4YeCKNX BELECTB, 3aKOHOMEPHOCTEN BaXKHENLLMX NPOLECCOB B XMMUYECKNX
cuctemax u, Kpome Toro, opMUpoBaHUE U pasBuTUE Yy CTYAEHTOB LeNIOCTHOMO0 eCTeCTBEHHOHAYYHOro
MUPOBO33PEHUS.
1.3. 3agaum gucumnnuHbI
e  U3yyeHne TeopeTMYECKNX OCHOB HEOPraHNYeCcKonW XMMumM (COCTaB, CTPOEHNE U XUMUYECKNEe CBONCTBA
MPOCTbIX OCHOBHbIX BELLECTB U XMMUYECKMX COEONHEHWUI, CBSA3b CTPOEHUS BELLECTBA C YCINOBUSIMU
NpPOTEKaHNS XMMUYECKMX NMPOLLECCOB. 3aKOHOMEPHOCTU NMPOTEKAHUST XMMUYECKNX MPOLLECCOB, TEOPUSsI
pacTBOPOB, OKUCITUTENBHO-BOCCTAHOBUTESbHbLIE NPEBPALLEHNST).
e OBnageHve yHOAMEHTaNbHbIMU MPUHLMNAMU U METOOAMM PELLEHUS HaYYHO-TEXHUYECKMX 3aau.
o dopMMpOBaHME HAaBLIKOB MO MPUMEHEHUID TEOPETUYECKUX 3HAHUA ANnA O6bACHEHMS pe3ynbTaToB
XUMUYECKUX 3KCMEPUMEHTOB.
e  (dopMMpOBaHME Yy CTYAEHTOB ECTECTBEHHOHAYYHOW KapTUHbI MUpa
e  O3HaKoMIieHMe CTYAEHTOB C UCTOPUEN N NTOTUKOW Pa3BUTUS XUMUN N OCHOBHbIX €€ OTKPbITUN.

1.4. I'Iepequb nnaHnpyembiX pe3ynbTtaToB O6y‘-IeHMﬂ no gucuunniinHe, COOTHeCeHHbIX C
nrnaHnpyembiMu pe3yribTataMn oCBOEHUA 06pasoBaTeanoﬁ nporpamMmmbli

Koa

OT1an hopmmpoBaHus
KOMMeTeHL MK dopmynupoBka KoMMneTeHL MM

OK-7 CnocobHOCTBIO K caMoopraHnsaLmm 1 camoobpasoBaHmio 1

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaTb:

1) coBpeMeHHbIE UCTOYHUNKM MHDOpMaLINW;

2) NPUHLMNBI NICNONBb30BaHNS NPUPOAHBLIX PECYPCOB, SHEPIUN N MaTeprnanoB, OCHOBHbIE 3aKOHOMEPHOCTU
XUMUYECKMX NpeBpaLLeHuI, Kak (hopM ABUKEHNS MaTepuu;

3) TeopeTu4eckme 0CHOBbI XMMUYECKUX MPOLECCOB;

4) cBoiCcTBa M NPUMEHEHNE B OTPACIM OCHOBHbIX KOHCTPYKLIMOHHBIX MaTepunanos;

5) CyLLHOCTb OCHOBHbIX XMMUYECKUX N PUBNKO-XMMUYECKNX NPOLLECCOB, NCMOMNb3YEMbIX B PA3IMYHbIX
yCTponcTBax, npubopax, MHaMkaTopax u 1.n.;

6) MMeTb NpeAcTaBneHNs O HOBEMLLMX AOCTMXKEHNAX B 0ONACTM XMMUYECKOW HayKW.

YmMeTb:

1) nnaHnpoBaTb CBOW Y4eOHbIV NPOLECC;

2) camoCTOSATENbHO OCYLLECTBNAATL MOUCK HOBbIX 3HAHWI B COTPYAHWYECTBE C NpernoaasaTenem;

3) BbICTPO BOCMPMHUMATD, aHaNU3NpPoBaThb, KnaccuduumpoBaTb U UCMONb30BaTh HOBEWLLYIO NHAOPMAaLNIO;

4) paboTaTb B KOMMeKTVBe, Oka3aTb NPaKTUYECKYt0 MOMOLLb KOmnere;

6) pelwaTb 3a4aum N3 pa3nuyHbiX obnacten xmmMmy;

7) NCnonb3oBaTb OCHOBHbIE 3aKOHbI €CTECTBEHHOHAaYYHbIX ANCLMMNIINH B MPOEKTUPOBAHWUM U3Lennii 1
TEXHOMNOrMYeCKMX NpoLIeCCOB MaLLIMHOCTPOEHNS

BnapeTb:

1) HaBbIKaMy CUCTEMATUYECKON CaMOCTOATENbHON paboTbl U KOMNSMEKTUBHOIO ODLLEHUS;

2) HaBblKaM1 UCMOMNb30BaHWUS NMOMYYEHHbIX 3HAHWI B CBOEW NPAKTUYECKON AEATENBbHOCTY;

3) OCHOBHbIMW METOAMUN COCTABIEHNSI YPABHEHUA XMMUYECKMX NPOLIECCOB, pacyéta aHanmnTU4Yeckux
KOHLIEHTpauui;

4) OCHOBHLIMW METOAAMWN TEOPETUYECKOTO U SKCMEPUMEHTANIBHOIO UCCNEOBaHUSA XMMUYECKUX SBIIEHWA.

1.5. AucumMnnuHbl (NPaKTUKK) obpasoBaTenbHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUUN, yKa3aHHbIX B N.1.4:
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Oucunnnuna 6a3|/|pyeT09| Ha KOMMNeTeHUunax, C(*)OpMI/IpOBaHHbIX Ha npegbiayuiem yposHe

obpasoBaHus.

2. COOEPXAHUE ANCUUMIIUHDI

HanmeHoBaHue 1 cogepxaHue
y4ebBHbIX Moaynen, Tem n hopm KOHTpoOns

O6bem (vachl)

Y4yebHbIn moaynb 1. CTpoeHne BewecTBa

Tema 1. CrtpoeHue BellectBa. OCHOBHble CBedeHWss O CTpoeHuM aToma (B
petpocnektuBe). KBaHTOBO-MexaHuyeckasd Mopens atoma. [lpuHuun MuHMMyma
aHepruun. [lpuHumn TMaynu. [MpaBuno XyHaa. [Mpasuno Kneukosckoro. [Mopagok
3aMnoJIHEHNST SNIEKTPOHHBIX YPOBHEMN.

Tema 2. [lepuogmyeckmin 3akoH W nepuvogudeckad CcuUCTeMa  3fEeMEeHTOB
O.W.MeHgeneeBa. BaneHTHble 3SnNeKTPOHbl. 3anofiHAEMOCTb BaSleHTHbIX YPOBHEN.
OneKTPOHHbIE aHanorn. OHeprusi CPoACTBa K 3MIEKTPOHY M 3HEpPrnsi UOHU3aLMMW.
ATOMHbIE M WOHHbIE paguycbl. MeTannuyeckne w HemeTannuMdeckue CBOUCTBA
anemeHToB. OTHOCUTENbHAas anekTpooTpuLaTensHocTb no MonuHry. MNeprnoanyeckoe
M3MEHEHNE KUCMOTHO-OCHOBHbIX W OKWUCITUTENbHO-BOCCTAHOBUTENBHbLIX COEANHEHUN
OAHOTUIMHbIX COeANHEHUN

Tema 3. Xumnyeckas cBsasb U cTpoeHme monekyn. OCHOBHbIE BUAbI W XapakTepUCTUKK
XUMUYECKOW CBA3U (KOBANeHTHasl, WOHHasl, MeTannuyeckasl) U MeXMONeKynspHbIX
B3aUMOAENCTBUIN. JHEpPreTU4eckne un TreoMETPUYECKUE XapaKTEPUCTUKN CBSA3N.
KoBaneHTHas cBA3b U MexaHuambl €€ obpasoBaHus. [MonapHocTb cBsA3n. Metoa
BasleHTHbIX cBA3en. [Mbpuamsaumsa opbutanen n reoMmeTpus Mosekyrn.

Tema 4. Ousmyeckne Uu XMMUYeckue SBNEHUs. XUMuUs Kak Hayka. OCHOBHble
CTEXMOMETPUYECKME 3aKOHbl XUMWUKU (COXPaHEHWst MacCbl M 3HEpPrnu, MOCTOSHCTBA
COCTaBa, KpaTHbIX OTHOLUEHWA, OOBLEMHbLIX OTHOLLUEHWIA, ABOragpo, SKBUBANEHTOB)
OCHOBHbIE KIMAacCbl HEOpraHW4eckux CcoeauHeHUn (oKcwuabl, KWCMNOTbl, OCHOBaHMS,
amdgonutbl, conu). HomeHknaTypa. OCHOBHbIE CBOWCTBA.
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Texkywmn koHTponsb 1. [NpoBepoyHas pabota

2

Y4yebHbI Moaynb 2. OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKaHUA XMMUYECKUX NPOLeCCOB

Tema 5. O6WMe 3aKOHOMEPHOCTM XUMMYECKUX MPOLECCOB. [MOHATME O XMMMUYECKOWN
TepMoanHamuke. TepMmoanHammuveckme napameTtpbl. COCTosiHue cuctembl. PyHKLUK
COCTOSIHMSI CUCTEMbl. BHYTpeHHSAs 3Heprusi. 3akOH coxpaHeHusi sHeprun. [lepBoe
Havano tepmoanHamukn. NMoHatrne o6 aHTanbnuu. MNMoHaTMe o TepMoxMMun. TennoBon
a(peKkT Xummyeckon peakumn. Tepmoxummyeckne pacdétol. 3akoH [ecca u
crneacTBue U3 Hero.

Tema 6. OHTponua. M3obapHo-usotepMmmnyecknin noteHuman, CeobogHas asHeprus
'Mb6ca. HanpaBneHHOCTb XMMWYECKMX npoueccoB. PacyéTbl BO3MOXHOCTU
CaMOnpOM3BOSIbHOIO NPOTEKAHUSA Npouecca.

Tema 7. Xumndyeckas KMHeTUKa. [€TeporeHHble U FOMOreHHble cuctembl.CKOpOCTb
rOMOreHHbIX peakuunin. 3akoH AEeWCTBYIOLMX Macc. KOHCTaHTa CKOpOCTU XMMWYECKOW
peakumn. 3aBUCUMOCTb CKOPOCTU OT TemnepaTypbl. [MpaBuno BaHT-Iodda. DHeprus
aktTmBaumu. YpaBHeHue AppeHuyca. [loHATMe 06 aKTMBMPOBAHHOM KOMMIEKCe
lMoHsATME O mepexogHOM cocTosHuKU. KaTanms. Xummndeckoe paBHoBecue. KoHcTaHTa
paBHoBecusi. CMeleHme xuMmmyeckoro paBHoBecus. MNpuHumn Jle WWaTense

11

Tema 8. PactBopbl. BopgHble pacTtBopbl. CnocoObl BbIpaXeHWUs1 KOHLEHTpauui
pacTBOpOB (MONsApHas, HopMarnbHasi, MaccoBas [ONSA PacTBOPEHHOIO BeLLEeCTBa) U
B3aUMOCBSI3b MeXay HuMW. Teopus anekTponutnyeckonm guccouunaumn. Cnabbie u
cunbHble anekTponuTbl. CTyneHyatas auccoumaums. CTeneHb W KOHCTaHTa
auccoumaumun. inccoumaumus KUCNOT, CONen n OCHOBaHMN B BOAHbIX pacTBOpax.

Tema 9. PaBHOBeCKSsI B pacTBOpax anekTponnToB. MloHHoe nponsBedeHne Boabl. pH un
pOH. MNMoHaTne 06 nnamkatopax. Mmgponns conen. Tunbl rMgponmsa B 3aBUCUMOCTU OT
npupogbl conun. NponsseaeHne pacTBOPUMOCTH.

14

TeKyLwWwmnn KOHTpOnb 2. TecTMpoBaHue.

Y4yebHbIn Moaynb 3.0kucnurenbHO-BOCCTaHOBUTENbHbIE NPOLIECCHI

Tema 10. Okucnenme n BocctaHoBreHue. OkucnnTenu u BoccTaHoButTenun. MeTtogbl
COCTaBMEHNS YPaBHEHUA OKUCNUTENBHO-BOCCTAHOBUTESNbHbLIX PeaKkLUmi (3NeKTPOHHbIV
N MOHHO-3MNEKTPOHHbIN BanaHchkl). [IencTBre KUCNOT U LWenoYver Ha MeTansbl.

10
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O6bem (4achl)

HavnmeHoBaHve v cogepxaxve .- 58 S gs
y4ebBHbIX Moaynen, Tem n popm KOHTPOINS g ¢z % g g 2
58| °gg &
<) ®g ®o
Tema 11. JnNeKTpOXMMUYECKME NPOLECCHl. JONEKTPOAHbIM  noTeHuuan. Psg
CTaHOApPTHbIX ANEKTPOAHbIX noTeHuMarnos. ManbLBaHW4ecknin 3IEMEHT. 8

OneKkTpoaABMXKYLLAsA cuna ranbBaHuyeckoro anemeHTa. Pac4étel O1C.

Tema 12. DnekTpoxmmmudeckne npoueccobl B TexHuke. Kopposnst metannos. MeTtoapl
3alUNUTbl OT KOPPO3UU. AKKYMYMATOPbLI. JMNEKTPONU3 pacniaBoB U BOAHbLIX PacTBOPOB.

MHepTHble M akTUBHblE 3neKkTpoAbl. 3aKOHbl 3MEeKTponusa. JNeKkTPOoNUTUYECKoe 8
nonyyeHve n paguHMpoBaHMEe MeTaoB.
Tekywmn koHTponb 3. | 3awwuta nabopaTopHbix paboT 2
KoHTponbHasa paboTta
MpomexyTo4yHas aTrecTauusa No AMcUMnimnHe. Ok3amMeH 36
BCEIO: | 144

3. TEMATUYECKWIA NMNAH

3.1. llekuum
Homepa OuyHoe 06y4eHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune
“3yyaembix Tem CENCI)GMC?";a %g‘:::‘;' Cé"MoéV'CeTF;a %Zzeb:\;l Cg:éwceTp; ] %6;::\;

1 1 3
2 1 3
3 1 4
4 1 2
5 1 3
6 1 2
7 1 3
8 1 2
9 1 4
10 1 4
11 1 3
12 1 3

BCEIO: 36

3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUSA
He npegycmoTpeHo

3.3. Jllabopato

PHbI€ 3aHATUA

Homepa OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
M3yuAEMBIX HanmeHoBaHue 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
1.2 CTpoeHue aToma (3NeKTPOHHbIE 1 1
’ dopmynbl 1 gnarpammbl).
3 Xumunyeckas cBsi3b. 1 1
Knaccbl HeopraHuyeckux
coeguHeHnn. Okengbl
4 . 1 2
ocHoBaHus. CsoWcTBa,
HOMeHknaTypa
Kucnotbl. Conu. CeolicTBa,
4 HoMeHknaTypa. Mpaduyeckne 1 2
dopmynbl
PeweHne 3agay no popmynam.
4 OCHOBHbI€ 3aKOHbI U MOHATUSA 1 2
XMMWUW. DKBUBANEHT
1-4 lMpoBepoyHasi paboTa 1 2
OCHOBHbIE 3aKOHOMEPHOCTU
5 NPOTEKaHNSA XMMUYECKNX 1 2
npoueccos. Tennoson acpdekT
XMMUYECKMNX peakumi. 3akoH

Pra
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Homepa OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
M3yuAEMBIX HanmeHoBaHue 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (vachbl)
lecca.
6 Pacuét sHTponuu n aHeprumn 1 2
'mb6eca
Xumuyeckas KMHeTuka (CKopocTb
7 XMMUYECKUX peakuni. 1 4
Xumuyeckoe paBHOBECKE).
Cnocobbl BblpaXeHusi
8 KOHLeHTpauwmit pacTBopoB (Co, 1 2
Cwu, Cu)
PacTBopbl 3nekTponunToB.
Cnabble 1 cunbHble
8 anekTponuTbl. IoHHbIE peakuun 1 2
B BOAHbIX pacTBopax u
pacnnasax.
PaBHoBecue B pacTBopax
9 anekTponutos. Onpepenexune 1 4
pH. M'magponus conen
8-9 TecTupoBaHue 1 2
OkucnutenbHo-
10 BOCCTaHOBUTEbHbIE NPOLIECChI. 1 4
B3anmopgerictBue meTannos c
KMCMOTaMu U Lenoyamu.
11 ["anbBaHWYeCcKU dNeMeHT 1 1
12 OnekTponus 1 1
1-12 3awwmTta nabopaTtopHbIx paboT 1 2
BCEIO: 36

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve
y4eGHbIX dopma Y oby4yeHne y
moayneu, no
KOTOPLIN KOHTpOJ:IH Homep Kon-so Homep Kon-so Homep Kon-so
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemMecTpa
KOHTPOJ1b
1 [MpoBepoyHasa pabota 1 1
2 TecTtupoBaHue 1 1
3 3awmra nabopaTopHbIx pabor 1 1
1-3 KoHTponbHaga pabota

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OuyHO-3a04HOE

Buabl CaMOCTOSITENBHOI paBoThi OuHoe oby4eHune oBydeHme 3ao4Hoe oby4eHne
06yqa+ou.|,eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (vachbl)
YCBOEHME TeopeTn4eckoro marepmana 1 20
MoaroToBka k TabopaToOpHbIM 3aHATUSAM 1 16

BbinonHexHne gomaluHero sagaHus
(koHTponbHOWN paboThl)
[MoaroToBKa K 9K3aMeHy 36

BCEIO: 72

7. OBPA3OBATEJIbHbIE TEXHOJ1OIM' M

7.1. XapaKkTep1McTUKa BUAOB U UCNONb3yeMbIX MUHHOBALMOHHLIX (hOpPM y4eOHbIX 3aHATUN
He npegycmoTpeHo
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7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n OOCTUXEeHUN o6yqarou.w|xc;| Aansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaaUUMOHHaA | X 6aJ'IJ'IbHO-peIZTI/IHFOBaF|

8. OBECIMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nutepartypa
a) ocHoBHas yyebHas nutepaTypa
1. MNpecc, N.A. OcHoBbI 06LLEen XxuMum [ONeKTPoHHbIN pecypc]: yuebHoe nocobue/ Mpecc UN.A.—
OneKTpoH. TekcToBble AaHHble.— CI16.: XUMNBOAT, 2014.— 352 c.— Pexum goctyna:
http://www.iprbookshop.ru/22542. — 3BC «IPRbooks», no napornto.
2. bapkoeckun, E.B. O6was xumus: yuebHmk onsi By3oB [OnekTpoHHbIn pecypc] / Bapkosckuii E.B.,
TkaueB C.B., MNMeTtpyweHko J1.I. - MuHck: Boiwanwas wkona, 2013. — 640 c. — Pexxum goctyna:
http://lwww.knigafund.ru/books/181004. — 3BC «KnuradgoHg», no naponio.
0) pononHuTenbHasa yyebHas nuTepartypa
3. KopoBuH, H.B. O6was xumus [TekcT]: YuyebHuk. Pek. MOnH P® gnsi cTyaeHToB By30B,
obyuaroLmxcs No TEXHNYECKMM HanpasneHusaMm 1 cneupmansHocTam/ H.B.KopoBuH. -12-e usg., ucnp. —
M.: Beicwas wkona, 2010. - 557 c. — (MNobegutens kKoOHKypca y4ebHNKOB)
4. 'nuHka, H.J1. 3agauun n ynpaxHeHust no obuiern xumum [TekcT]: YuebHoe nocobue /H.J1.ImuHka. —
M3p. ctep. — M.:KHOPYC, 2012. — 240 c.
5. NykaHunHa, T.J1. O6Lasa xumMusa B KOMNIIEKCHON XMMUYecKon nepepaboTke ApeBeCHHbI.
Knaccudmkaums HeopraHudeckmx coeguHeHnin. CTpoeHne BellecTBa. PacTtBopsbl (ans
caMocCTosATeNbHOM paboThl cTyaeHTOB | Kypca) [TekcT]: yuebHoe nocobue / T.J1.JlykaHuHa,
T.T.OBunHHMKOBaA. — CI16., 2013. — 150 c. - (MuHobpHaykn PO FTOYBIO CI6Ir TYPIT). — [ONeKTpOHHbIN
pecypc] - pexum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/4.pdf
8.2. NepeyeHb y4ebHO-MeTOANYECKOrO 06ecnevyeHUs Ans caMoCcToATeNIbHOM paboTbl 06yYarLWmMXca
no AgucuMnInHe
1. JlykaHuHa, T.J1. ObLias XuMmnsa B XMMNYECKON TeXHONornm apeBecnHbl. OCHOBHbIE 3aKOHOMEPHOCTH
XUMUYECKMX npoueccoB. OKUCANTENBbHO- BOCCTAHOBUTENbHbIE NpeBpaLleHns. OCHOBbI 3MEKTPOXUMUK:
yyebHoe nocobue / noa. pea. A.A. KomuccapeHkoBa [ONeKkTpoHHbIN pecypc]: yuebHoe nocobue /
JlykanuHa T.J1., Muxannosa W.C. - CI16., 2015. - 126 c. - Pexwum goctyna:
http://nizrp.narod.ru/metod/kafobshineorgh/12.pdf.
2. Muxannosa W.C., Xumusa: uHgusmnayansHble 3agaHnsa Angd cTyaeHToB | kypca HEXMMUYECKMX
crieymanbHocTen [TekcT]: YuebHo-meToamyeckoe nocobue / Muxainosa U.C., XoTemnsHckas
0.1.lykannHa T.J1., Naenosa H.B. — CI16., 2013. — 86 ¢. — (MuHo6pHaykn PO BEIFBOY BI1O
CrerTyPI). — [“OnekTpoHHbIN pecypc]- Pexnm goctyna:
http://nizrp.narod.ru/metod/kafobshineorgh/1.pdf
8.3. MNepeyeHb pecypcoB nHhOpMaLMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heo6Xo04UMbIX AJisi OCBOEHUSA AUCLUNIIUHBI
He npegycmoTpeHo
8.4. NepeyveHb MHPOPMALMOHHBIX TEXHONOIMIA, UCNOJIb3YEeMbIX NPU OCYLLEeCTBIEHUU
obpasoBaTenbHOro npouecca no AUCUMNINHe, BKIOYasa nepeyeHb NporpaMMHOro o6ecneyeHus m
MHhOPMaLMOHHbIX CMPaBOYHbIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
8.5. OnucaHmne matepmanbHO-TEXHMYECKON Ga3bl, HEOOXO0AMMOM ANs OCYLLEeCTBNEHUA
obpa3oBaTenbLHOro npouecca no AUMCcUUnimHe
1. MynbTuMegumnHasa ayautopus 4nga NeKUNOHHbIX 3aHATUI
2. Xumnyeckas nabopaTtopusi co cTaHAapTHbIM HAOOPOM XMMMWUYECKOWM MOCYAbl U PEaKTMBOB.
8.6. UHble cBegeHuna u (Mnu) maTepuansbl
1. Mepuopmnyeckas Tabnuua anemenToB [.N.MeHgeneesa
2. PasgaTouHbii MaTepuan (nepuoandeckas Tabnuua anemMeHToB, CnpaBoYHble Tabnuubl No
n3yyaembiM pasgenam XmMmmnm)

9. METOOMYECKUE YKASAHUA OANA OBYHAKOLWKNXCA NO OCBOEHUIO

ONCLUUNMIINHBI
Buapbl y4ebHbIx
3aHATUI U OpraHusauust oesTenbHoCTM oby4yatoLLerocs
camocTosTeNnbHas
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paboTta

obyyvaromxcs
Jlekuun PekomeHayeTcs:
1) KpaTkas 1 TO4YHasi 3anNnCb OCHOBHbIX MOJIOXEHUA TEMbI U (POPMYIT;
2) paboTa ¢ 4ONOMHUTENBHBIMU UCTOYHUKAMK NPY YCIIOBUN HEMOHUMaHUS
MaTepuana unv oTgenbHbIX TEPMUHOB;
JlabopaTopHble 1) MpeaBapuTensHO 03HAKOMUTLCS € TeMOW nabopaTopHon paboThl
3aHATUSA 2) N3yunTb NEKUMOHHBIN MaTepuan v AONONIHUTENbHYIO NUTepaTypy no teme

3) N3yunTb MeTOoanKy BbINOMNHEHMA 3a4a4 nogo6GHoro Tuna

4) BbinonHWTb paboTy cornacHo METOAMYECKNUM PEKOMEHAALNAM, B cnydae
Heo6X04MMOCTN MPOKOHCYNbTUPOBATLCA C NabopaHTOM nnu npenogasaTenem.
5) HanucaTb nHameuayanbHyo y4ebHyo paboTy No TeMe U 3alimTUTb e€.

Mo BO3HMKLIMM BOMpocaM 00paTuTbCA K NpenogaBaTenito 3a KOHCYNbTaunen.

CamoctodatenbHasa | 1) O3HaKOMUTBLCH C AONOMHUTENBHBIMU UCTOYHMKAMW NUTEPaTypbI,

paboTa npoaHanuanmpoBaTb UX. 3aKOHCNEKTUPOBaTh Te pasaernbl, KOTopble 6biv BbIHECEHDI
Ha CaMOCTOATENbHOE U3yYeHne.

2) BbinucaTb HE3HaKOMble TEPMUHbBI U HAWTK UM onpegeneHve B y4ebHukax nnm
cnoBapsx. CooTHeCTn matepuan fnekLumn ¢ AONOMHUTENbHO NOMyYeHHOWN
UHpopmaLnen.

3) na camocToaTensHoW paboTbl CTYAEHTbI MCNONb3YT y4ebHble nocobus ¢
Habopom HAMBMAYanbHbIX 3a4aHui, NO3BOMNSAOLLUX NPaKTUYeckn oTpaboTaTb
TEopeTUYECKMN MaTepuarn Ha KOHKPETHbIX NpumMepax.

4) Ina noaroToBKuM K NpoBepoYHbIM paboTam TpebyeTtcsa npopaboTate TUNOBLIE
3agaun. [Npu BO3HMKHOBEHMM BOMPOCOB 0O6paTMTLCA K MpenogaBaTento.

5) MNpw nogroToBke K ak3ameHy HeobxoauMo NepBoHaYarbHO O3HAKOMUTBLCS C
nepeYyHem BOMPOCOB U TUMNOBLIMU 3adavyamMu, 3ateM TpebyeTcsi npoaHann3mMpoBaTb
NEKUNOHHbIE MaTepurarbl U MaTepuaribl OCHOBHOM 1 AOMOSNTHUTENBHON NuTepaTypsl,
npopaboTtaTe OTYETHI NO NabopaTopHbiM paboTam, NpopeLlaTe TUMOBbLIE 3a4aun U
nony4nTb B cnyvyae HeobX0AMMOCTU KOHCYNbTauMIo y npenogasaTtens.

10. ®OH/] OLIEHO4YHbLIX CPEACTB
AndA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnucaHue nokasaTenen U KPUTEPUEB OLIEHUBaHWSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onucaHue LWKan oLueHnBaHUA

10.1.1. Noka3aTenu oueHUBaAHUA KOMMNETEHLMIA Ha 3Tanax ux popmmpoBaHusi

Kop, HanmeHoBaHue Mpenctaesnexne
KOMMneTeHLnn - OLEHOYHOro OLEHOYHOro
MNMokasaTenu oLeHNBaHWSA KOMMETEHLNN

(aTan ocsoeHus) cpeacTea cpeactea B hoHAe

OK-7(1) 1. N3naraeT 6a3oBble XMMNYECKME 3aKOHbI U | 1. YCTHOe 1. MepeyeHsb
NMeeT NpeacTaBneHme 0 XMMUYeCcKnx cobecegoBaHune BOMPOCOB K
ABNEHNSAX 2. MpakTnyeckasa | ak3ameHy. (54
2. lemoHCTpUpyeT npuMeHeHne 6a30BbIX TUNoBas 3agava BOMnpoca)
XMMUYECKMX 3aKOHOB K peLleHunio 3aaad 2. MNMpakTnyeckune
3. NcnonbayeT TeopeTnyeckme 3HaHUs no TUMNOBbIE 3a4a4u
XUMUK 1181 pELLUEHUs NPpakTUYeCcKMX 3agad (30 3agav)

10.1.2. OnucaHue WKan 1 KpuTepues oLeHUBaAHMUA CPOPMUPOBAHHOCTU KOMMNETEHLMN

KpMTepMM oueHnBaHuA C(*)OpMMpOBaHHOCTVI KOMMeTeHUUn

OueHka no KpuTepumn oueHuBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaanuNOHHON
Lukane YcTHOe cobecenoBaHue MpakTnyeckoe 3agaHve

O6y4atowmmncs nokasbiBaeT Ob6yvarowuncs oeMoHcTpupyeT
BCECTOPOHHEE U rMybokoe 3HaHue npaBuibHOE NOHMMaHWe yCrioBus 3adayu,
OCHOBHbIX XMMWUYECKNX 3aKOHOB, BNajeHne HaBblkaMy €ro aHanusa,

OTNMHHO CcBOOOHO OPUEHTUPYETCH B OCHOBHbIX BblBOpa HY>XHbIX 3aKOHOB 1 hopmyn Ans
MOHATUAX, TEPMUHAX U onpeaeneHnsx ee pelleHusl, 3HaHe pa3MepHoCcTen
npu OTBETE; YCBOUN OCHOBHYIO M 3HAKOM | XMMUYECKUX BEMUYNH. YMEET NPUMEHATb
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C AOMNONHUTENBHON NUTEPATYPOI; MOXET
0OBbACHUTEL B3aMMOCBSI3b OCHOBHbIX
XUMUYECKMX 3aKOHOB M UX 3Ha4YeHne ans
nocriegytoulen npopeccuoHansHoOm
0eATENbHOCTY; NPOSIBNSET TBOPYECKME
CMNOCOGHOCTM U LIMPOKYIO 3pYAMLNIO B
ncnonb3oBaHMK y4ebHoro matepuana.

maTemMaTnyeckuii annaparT ans
peanusauuu nnaHa peLleHus 3agayn.
Mony4nn NpaBumbHbIA OTBET Y MOXET ero
UHTepnpeTUpoBaTh.

O6y4atowmmncs nokasbiaeT
[OCTaTO4YHbIN YPOBEHb 3HAHWI
OCHOBHbIX XMMNYECKMX 3aKOHOB,
OPWEHTUPYETCS B OCHOBHbIX MOHATUSAX W
onpeaeneHnsax; yCBous OCHOBHYIO
nutepartypy; gonyckaet

O6yvarowuncsa oeMoHcTpupyeT
[0CTaTOYHOE NMOHUMaHWe yCroBus 3a4auw,
BMaJeHWe HaBblkaMy ero aHanuaa,
BblI6Opa HYXXHbIX 3aKOHOB 1 hopMy”n Ans
ee pelleHus], 3HaHNe pasMepHOCTEN
XUMUYECKMX BENUYUH. [lonyckaeT

xopoulo He3Ha4MTeNbHbIE MOrPELLIHOCTY MpU He3Ha4yuTernbHbIe NOrpeLLlHOCTH NpU
OoTBEeTax Ha BONpPOChbl 3K3aMeHaLMOHHOIo NnpUMEHEeHNN MaTeMaTU4eCKoro annaparta
ounetaun AONOoJIHUTENNbHbIE BOMPOCHI ana peannsaunn nnaHa peweHna 3agayn.
npenogasaTtensi. Mony4yunn npaBWbHBIN OTBET, HO

UCMbITbIBAET 3aTPYAHEHUSI C €ro
WMHTepnpeTauunen.
O6y4arowmmncsa nokasbiBaeT 3HaAHNS O6yvarowuncsa BHMKaAET B CMbICIT YCITOBUSI
y4yebHOro matepmana B MUHUMarbHOM 3agayu, NOHUMAaET NMaH ee peLleHns,
obbeme; MoxeT chopMynmnpoBaTb O[HaKO, HEe MOXEeT B MOSIHOWN Mepe C
3aKOHbI XMMWM, MOHATUSA U MOMOLLIbIO MaTEMaTUYECKOro annapara
onpegerneHnsi, Ho Npu 3ToM, gonyckasi peanunsoBaTb ee peLleHne. 3HaeT
ynoeneTsoputensHo | BOMbLLIOE KONMYecTBo pPasMepPHOCTU XUMUYECKMNX BENNYUH.
HenpUHLMNUanbHbIX OLMOOK; 3HAKOM C
OCHOBHOW NUTEpaTypon; AonyckaeT
CyuleCTBEHHbIE owmnbkn B OTBETE Ha
9K3aMeHe, HO MOXeT YCTpaHUTb UX noa
pPYyKOBOACTBOM npenogasaTens.
O6yyatowmncsa He nmeeT goctaTtoyHoro | OByvarLWmiica He MOXeT
YPOBHS 3HaHUSA ANCUUMIIUHBI; HE MOXET | MpoaHanMa3npoBaTh YCIoBME 3adauu,
CchopMynUpoBaTh OCHOBHbIE 3AKOHbI HaMeTUTb NNaH ee peLleHns MIoxo
XUMWU; NIOXO OPUEHTUPYETCH B OPUEHTUPYETCH B XMMNYECKNX BENTUYMHAX,
OCHOBHbIX MOHATUSAX N ONPeAeneHusix; He BnageeT MaTemMaTM4eCKMM annapaTom.
NpaKkTU4YECKN HE 3HAKOM C OCHOBHOW MpeactaBneHne Yyxow paboTbl, 0OTKa3 oT
HEeYyOoBeTBO- nUTEepaTypon; AOMyCKaeT NpU OTBETE HA | BbIMNOMHEHMWS 3a4aHUs
pUTENbHO 9K3ameHe CyLLeCTBEHHbIE OLNBKN 1 He

MOXeT YCTpaHUTb UX Aaxe noa
PYKOBOACTBOM Mpenogasarensi.
MonbiTKa cNncbIBaHUS, UCNOMb30BaHUS
HepaspeLleHHbIX TEXHUYECKNX
YCTPOWCTB Ui Nonb3oBaHne
noACKasKon Apyroro Yyeroseka.

* CyujecmeeHHble owubku — HedocmamoyHasi 2/ybuHa u 0CoO3HaHHOCMb omeema (Harnpumep, cmyOeHm He cMo2
npuMeHuUmbs meopemu4eckue 3HaHus1 Ornisi 06bsICHEeHUs si8reHUl, 0718 yemaHOo8MeHUs PUYUHHO-C1e0CMBeHHbIX C8s3el, CpasHeHUs U
Knaccugukayuu sseneHud u m.o.).

* HecyuwjecmeeHHble owubKu — HeroHoma omeema (Hanpumep, ynyweHue us euda Kakoz2o-nubo HexapakmepHo20 ghakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM moaym 6bimb OMHEeCeHbl 02080PKU, OOMyU,eHHbIE
npu HegHUMamesbHoCmuU cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHble MaTepuanbl, Heob6XxoAMMbIle ANA OLEeHKN 3HaHUN,
YMEeHUM’, HaBLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKkTepusyrolme atanbl GPOpMUMpOBaHUs

KOMNeTeHLUUMn

10.2.1. MepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBMU C YCTAaHOBJMIEHHbLIMU 3TanamMu
dopMupoBaHusa komneTeHUUH

Ne Ne

n/n dopmynunpoBka BONPOCOB TeMb!

1 | Xumuyecknn anemeHT. Tunbl  Knaccudukaumm XuMmmdeckux anemeHToB. CTpykTypHas 1
opraHusaLus BellecTBa.

2 | Atomuctudeckass Teopus. CtaHOBNEHWE COBPEMEHHOW TEOPUM CTPOEHUs atoma (Teopuu 1
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[anbToHa, TomcoHa, Pe3epdopaa)

3 | C1tpoeHue aTtoma Bogopoaa no H.bopy. MNMoctynatel bopa. HegoctaTtkn Teopuun. 1
KopnyckynsipHo-BOnHOBOW [Ayanu3m anekTpoHa. Vaew [lMnaHka, ae bponns, ypaBHeHue 1
LpeanHrepa, npuHumn HeonpegenéHHoctn enseHbepra.

4 | CoBpeMeHHble npeacTaBneHnss O CTpoeHun atoma. KBaHTOBO-MexaHuyeckad MoAernb 1

cTpoeHuss aTtoma. [loHATME anekTpoHHoro obnaka. KeaHTOBble uucna. [lpaBuna
3aMnofHEeHNsi aTOMHbIX opOuTanen anekTpoHamu: NMPUHUMN MUHMMyMa 3HEepruv, npasuio
XyHAa, npasuno Kneykosckoro, npuHumn Maynu.

5 Mepunognyecknii  3akKOH WM nepuoamyeckas CUCTEMA  XMMUYECKUX  ANIEMEHTOB 2
O.N.Menpeneesa. [lepuognyeckas Tabnuua kak rpadumdeckoe  npepcraBrieHne
NepOAMNYECKOrO 3aKOHA 3ITEMEHTOB.

6 | Nepuoandeckne cBonCTBA aTOMOB M MOHOB 3N1IeMEHTOB. BaneHTHble 3MeKTPOHbI. 2
3anonHaemMocTb BareHTHbIX YPOBHEW. ONEKTPOHHble aHanorn. JSHeprusi cpoacTBa K
ANEKTPOHY W 3Heprus MoHusauuun. ATOMHbIE U WOHHbIe paauycel. MeTannuyeckue wu
HemeTannuyeckne cBoWCTBa anemMeHToB. OTHOCUTENbHAA 3NEKTPOOTPULATENBHOCTL MO
MonuHry.  lepuoguyeckoe  U3MEHEHWE  KUCMOTHO-OCHOBHbLIX UM OKUCMUTEMbHO-
BOCCTaAHOBUTEIbHbIX COEAUHEHN OAHOTUMNHBIX COeAMHEHWUI

7 | Metannbl. ObLias xapakTepucTuka. 2
8 | s- u p-metannbl. ObLaa xapakTepucTmka 2
9 | d-meTannbl obLLan xapakTepucTuka. 2
10 | Xumwudyeckaa cBaAsb. OOWMe npeacTaBneHust (3HepreTudeckne u reomeTpuydeckme 3
XapakTepUCTUKN CBsA3M). TuNbl XMMUYECKOW CBA3M (KOBaneHTHasi, MIOHHas, MeTannuyeckas)
— onpegenenus. Npumepbl COeANHEHUI C paccMaTpuBaeMbIMU TUMAMU CBA3EN.

11 | KoBaneHTHas nonspHas M HenonsdpHas cBA3b. MexaHu3aMbl 00pas3oBaHMst (OOHOPHO- 3
aKUENTOPHbIN 1 OGMEHHBIN).

12 | MeTtop BaneHTHbIX cBa3en. OCHOBHbIe MonoxeHus. [locTonHcTBa U HegocTaTkn. ObnacTb 3
npuMeHeHus. [Ipyrve Teopumn onucaHnsi KOBaneHTHOW CBA3W.

13 | Teopusa rmbpugmsauuun. Bugbl rmbpugmsauumn. CBA3b reoMeTpumM MOMEKyrn C  TUMOM 3
rmbpuaunsaumm. Mpumepbl MONEKYN C pasnu4YHbIMKU TMNamm rmépugnsauuu.

14 | NoHHasa cBsaAsb. O6wasa xapaktepucTtuka. O6nacte npumMeHeHusi. [pumepbl BeLLecTB C 3
MOHHBIM TMIMOM CBSA3W.

15 | Metannnyeckas cBs3b. ObLlas xapakTepuctuka. 3oHHasi Teopus. 3

16 | BopgopoaHas cessb. Obwas xapakrepucTuka. BrnvsiHme BogopoaHOWM CBSAA3M Ha CBOWCTBA 3
BeLlecTB. MexmonekynapHasa 1 BHyTpUMOneKynsipHas BOAOpPoAHas cBA3b. [pumepbi.

17 | MexmonekynsipHble B3aumoaencTaus (cunsl BaH-gep-Baanbca). Ob6uwaa xapakrepucTuka. 3
Buapbl. BnusiHme Ha cBONCTBa BELLECTB.

18 | lMNpeaomeT n 3apaum xumun. BelwectBo 1 none — ABe POPMbI CYLLLECTBOBAHUS MaTepuu. 4
dusnyeckme 1 XMMnyeckue ABneHus.

19 | OcHOBHble 3aKOHbl W MOHATUA XUMMWMK: 3aKOHbl COXPaHEHUS MacCbl WM 3HEPruK, 3akKoH 4
MOCTOSIHCTBA COCTaBa W 3aKOH KpaTHbIX OTHOLWeEHW (bepTonnuabl U AanbTOHUAbI), 3aKOH
0B6BEMHbBIX OTHOLLEHUIN 1 3akoH ABoragpo. Morb, KONMYecTBO BeLLecTBa.

20 | 3akoH 9KBMBaNeHTOB. OKBUBANeHT U SKBMBANEHTHad Macca 9fneMeHTa, MpocToro u 4
CNOXHOro BellecTBa B 06OMEHHbIX 1 OKUCINTENbHO-BOCCTAHOBUTENbHbIX peakLUmnsXx.

21 | Knaccel HeopraHuyeckux coefuHeHun Ha npumepe conen. CpeaHue, KUCIble, OCHOBHBbIE. 4
CBolicTBa, NpyMepbl peakuun, rpadgudeckme gopmyrbl

22 | MNMpegmMeT XuMMUYECKOW TepMOAMHaAMMKM W LenM ee wusydyeHus. [lepBoe Havano 5
TepmMoanHaMukn. PyHKUMM COCTOSHMSA U YHKLMM npoLecca.

23 | BHYTpeHHAA aHeprys M ee M3MEHeHWe B XMMUYECcKoM peakuuu. TennosBble 3addekTbl B 5
N30XOPHOM 1 n3obapHoMm npoueccax. MNoHsaTue aHTanbnuu. Bugbl sHTanbnuu. MNMoHaTue o
9K30- 1 IHOOTEPMMYECKUX NPOLECCaX.

24 | 3akoH lecca. CrnepctBua u3 3akoHa [ecca. Tepmoxumuuveckne ypaBHeHusa. Pacuer 5

. 0
TennosbIX 3pheKTOB XUMUYECKUX peakumit ¢ ucrnonbsosaHnem AHY e 1 AH_,,, 2.
MpvMepbl pacyeToB.

25 | BTopoe Hayano TepMOAMHaMUKU. JHTponus. MUKpPO- M MakKpOCOCTOSIHMSI CUCTEMbI. 6
TepmognHaMuyeckass BEPOATHOCTb CUCTEMbl. PacyeT W3MeHeHuWss 3SHTponuuM  Ans
Xvmmyeckon peakumn. MprBecTy NpuMepbl pacyeTos.

26 | HanpaBneHne xummunuyeckoro npouecca. Xapaktep wu3MeHeHus aHeprum [umBb6ca kak 6
KpUTEepuUn TEepMOAMHaMUYECKON BO3MOXHOCTM CaMOMNPOU3BOSIbHOrO npouecca (Mnu
HEeBO3MOXXHOCTH). [prMBEeCTM NpYMEpPbI PacyYETOB.

27 | MNpeamMeT XUMMYECKOM KMHETUKM U Lenu ee udydeHuss. CKOpPOCTb XMMWYECKOW peakuuu 7
(cpeoHsast M UCTMHHas). 3aKOH AEWCTBYIOLLMX MacC — OCHOBHOW MOCTYNaT XUMMWYECKOWM
KMHETUKN. PU3NYECKUIA CMBICTT KOHCTaHTbl CKOPOCTMW.
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28 | BnuaHne TemnepaTypbl Ha CKOpPOCTb Xumuyeckon peakumn. [lpaBuno BaHT-Modda. 7
YpaBHeHne AppeHunyca. OHeprus aktusaumn. E€ dusnueckun cmbicn. Cnocobbl akTMBauuu
MOJIEKYI.

29 | KoHCcTaHTa paBHOBECUMS XUMMUYECKOW peakumn. E€ dwuasuveckmii cmbicn. 3aBucumocTb | 6,7
KOHCTaHTbl paBHOBecusi OT TemnepaTypbl. CBSA3b KOHCTaHTbl PABHOBECUSI C M3MEHEHWEM
cBobogHon aHeprumn M'mbbca. PacyéThl.

30 | F'omoreHHble W reTeporeHHble XuUMUYecKue peakumn. BbipaeHua aAns  KOHCTaHTbI 7,9
paBHOBECHUS.

31 | MpwuHuun Jle-lWWaTtenbe. BnnsHne naMeHeHnsa KOHLEHTpaunn, AaBneHns n Temnepartypbl Ha 7
CABUI XMMMYECKOro paBHoBecusi. [prmepsl.

32 | Pacteopbl. Buabl pacteopoB. YKugkue pactsopsbl. [1pouecc pacTBOPEHUS C TOYKU 3peHUst 5,8
TepMoavHamuku. BoaHble 1 HeBOAHbIE PacTBOPbI.

33 | KonnuratuBHble CBOWCTBA pPaCTBOPOB HEJNEKTPONUTOB W  3NEKTPONUMTOB (OaBneHue 8
HaCbILLLEHHOro Napa Haj pacTBOPOM, OCMOTUYECKOe AaBrieHue, NoHmxXeHue TemnepaTypbl
3aMep3aHus 1 NoBbILLEHNE TEMNEepPaTypbl KUMEHUS pacTBOPOB).

34 | KonnyectBeHHas XxapakTepucTuka CcoCTaBa pacTBopa — KOHUeHTpauus. Ddusmyeckuii 8
cMbicn. Buapel koHueHTpaumin. Bzanmocssasb mexay Humn. O6nactu ucnonb30BaHuUs.

35 | Cnabble anekTponuTbl. CTeneHb Auccoumauun (o) M KoHcTaHTa auccoumaumn Kguee. — 8
XapakTepuctukn cnaboro anektponmta. PacyeT o M Kgwee M3 M3MepeHuin
3ANEeKTPOoNPoBOAHOCTU. NX om3n4eckmii cmbicn.

36 | Kucnotbl, cOnM, OCHOBAHWUS C TOYKM 3PEHUS TEOPUU INEKTPONMUTUHECKOM Auccouunauni. 8,9
O6Lme cBoncTBa. YpaBHeHUs AMccolmnaLum B BOOHbIX pacTBOpaX.

37 | VloHHoe npowusBeneHue Boabl. Ero dumsnueckun cmbicn. BogopoaHein nokasatens pH. U 9
rMOpoKCUNbHbIN nokasatens pOH. Pacuer pH ans 3ANEKTPONUTOB pPasfnnyHoOMn
cuMmmeTpun. MNpumepsl

38 | CunbHble anekTponuTbl. [loHATME 06 aKTMBHOCTU pacTBopa anekTponuTta. dusmyeckui 8
CMbICN KOadhdhULmMeHTa akTMBHOCTU. [pnmepbl pacyeTa akTUBHOCTU

39 | 'mpgporma. CTeneHb W KOHCTaHTa ruagponms3a. BrnvsHue pasnuyHbiXx akToOpoB Ha 9
paBHOBecue npouecca rugponusa. lMpumeps.

40 | leTeporeHHble paBHOBECUS B pacTBOpax anekTponutos. NpousBegeHne pacTBOPUMOCTU. 9
PacyéT kKOHUEHTpaunii MOHOB B HACLILLEHHbIX PaCTBOPax ManopacTBOPUMbIX 3N1EKTPONNTOB

41 | OnpegeneHve  OKUCIUTENbHO-BOCCTAHOBUTENBHON  peakumMu.  Tunbl  OKUCIIMTENbHO- 10
BOCCTaAHOBUTEIbHbIX peakuun. CpaBHEHWE MOHATUN "CTENeHb OKUCIEHMA" 1 "BaNeHTHOCTL".

42 | OCHOBHbIE OKMCIIUTENN N BOCCTaHOBUTENW. [prMepbl peakuni ¢ Ux y4acTuem. 10

43 | JencTtBure KMCNOT U Lenoyen Ha meTtannbl. OCHOBHblE 0COOEHHOCTH 10

44 | MeToA 3NEKTPOHHO-UMOHHbLIX Monypeakuui. [lpaBuvna ypaBHMBaHUS  OKUCIIUTEMbHO- 10
BOCCTaHOBUTENBLHOW peakunn B pacteope. Npumepsbl

45 | MexaHn3m BO3HMKHOBEHUSI ABOMHOINO 3fEKTPUYECKOro Criosi M CKadka noTeHuuana Ha 11
rpaHuLle pasgena metann-pactBop anekTponuta. PaBHOBECHbIN 3NeKTPOAHbIA NoTeHLman.
YpaBHeHve HepHcTa. AHann3 ypaBHeHUs.

46 | OnekTpoABMXKylLlasi cuna ranbBaHWYEeCKOro 3nemeHtTa U paboTa ranbBaHUYECKOro 11
anemeHTa. Pacuét 3C.

47 | CtangapTHbIM BOOOPOAHbIV anekTpoa. BogopoaHas wkana noTeHumnanos. 11

48 | Onektpoabl | popa (ycnoBHoe o0OO3HayeHMe, paBHOBECHas 3NeKTpoAHas peakuus, 11
Bblpa)keHue ans noteHumana). Npumepsl.

49 | Pag cTaHOapTHbIX 3MeKTPOAHbIX MOTeHUManoB. OKCnepuMMeHTanbHOe onpeferneHuve 11
CTaHOapTHOro noteHumana. Micnonb3oBaHne cTaHOaPTHLIX SNEKTPOAHbIX NOTEHLUManoB Ans
onpefeneHus HanpaBneHNs XMMNUYECKMUX U ANEKTPOXMMMNYECKUX npoueccos. Mprmepsi.

50 | Kopposua wmeTannoB. Buabl kopposuun. OnekTpoxmmuyeckas Kopposus. Xumuyeckas 12
Kopposus. lNMpumepsi.

51 | MeTogbl 3aWuTbl OT KOppo3uu. MNMpumepsi. 12

52 | OnekTponua pacnnaBoB M BOAHbLIX PACTBOPOB 3MEKTPONMTOB. VHEpTHble U aKkTVBHbIE 12
AneKkTpoabl. 3aKOoHbI ANeKTponmaa.

53 | AkkymynsaTtopbl. KUCNOTHbIE 1 WwenoyHble. JInTnin-nonHHble. MpuHumn paboTol. [NpumMeHeHne 12
Ha NpakTUKe.

54 | lNpakTudyeckoe nNPUMEHEHWEe  3NEeKTponm3a.  JNEeKTponuMTMdeckoe  paduHMpPOBaHME 12
MeTasnsoB, rarnbBaHOMIACTUKA, 9NEKTPOXMMMUYECKas NONIMPOBKa 1 ap.

10.2.2. BapuaHT TUNoBbIX 3aga4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3Tanamu
chopMmupoBaHMA KOoMNeTeHUUn
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Ne Ycnosus TUNOBLIX 3agad
. OtBeTt

n/n (3agay, KencoB)

1 | Tema 1. DnemeHT HaxoanUTcHa B | OTOT ANIEMEHT C NOPSAKOBbIM HOMEPOM 33 — MbILLbSIK AS.
YeTBEPTOM nepuoge, VA | 33As = 1522522p63s23p®3d104s24p? = [18Ar]3d104s24p3. Ecnn atom
rpynne. Onpepenute | HerWTpaneH, TO CyMMa BEPXHUX MHOEKCOB (YMCIO 3NEKTPOHOB Ha
NopsiAKOBbIA HOMEpP 3NemMeHTa | QHepreTM4eckoM noaypOBHE) paBHa MNOPSAKOBOMY  HOMEPY
W CcOCTaBbTE  SMEKTPOHHYIO | anemMeHTa: Z = 2+2+6+2+6+10+2+3 = 33 (33AS).
dopmyny ero atoma. K kakomy | Mo Tvny nocrnegHero 3anofiHAEeMOro 351eKTPOHHOIO MOAYPOBHSA —
CEMENCTBY  3MIEMEHTOB  OH | 3TO pP-3NeMeHT. JNEeKTPOHHble aHanorm — Bce anemeHTbl VA
oTHocuTca?  HasoBute  ero | rpynnbi: N, P, Sb, Bi
3NEKTPOHHbIE aHanoru.

2 | Tema 2. [okaxute, 4to Ansa | Heobxoammo 3anucaTtb 3MeKTPOHHbIE KOHUIypaLmmn af1IEMEHTOB
3reMeHTOB A rpynnbl | 4aHHOW NOArpynnbI:
nepunoguyeckm NnoBTOpPSETCA 4. Be....2s?

ANEKTPOHHas  KoHdpurypaums 12. Mg ....3s?
BareHTHbIX YPOBHEWN. 20.Ca ....4s?
38. Sr ...5s?
56. Ba ...6s?
88. Ra ...7s?

3 | Tema 3. ObbAcCHUTE CTpOEHNe B obpasoBaHun morsekynsi NHz y4acTBylOT OAMH aToM
MOIEKyrbl aMMMaka Ha OCHOBE | a30Ta C 3NEeKTPOHHOW KoHdurypaumen 1s22s22pd n Tpu atoma
MeToa BasfieHTHbIX CBA3EN BOAopoda C KOHGUrypaumen anekTpoHHoro ypoBHsi 1sl. AHanus

3NEKTPOHHO-

. rpadnyecKmnx
dopmyn, Ha
nepBbIN

r (O B3rnsa,

p (O

P () Dﬁ"r :im,queanT?é

© me —»Sp?mq" © OTCYTCTBUM
2s DD HeobXx0AMMOCTH B
S, ° rmbpuansaumm:  Tpu
: HecnapeHHbIX
1s I:[I ED 3MNeKkTpoHa B aTome
asoTta " TpU
2H HecnapeHHbIX
3MNEeKTpoHa y Tpex aTomMoB Bogopoaa obecneumsaloT obpasoBaHue
Tpex o-cesasen. OgHako B 9TOM Cryvyae BaneHTHbIA Yron AOSDKeH
ObIn ObITb 90°,
MOCKOJSIbKY p-opbutanu,
00 00§ npy yyacTUM KOTOPbIX
H8NgH 8+/N\\|_|5+ npovcxoamt ]
H 5+ obpasoBaHne cBsizen
H HanpaBfieHbl MO OCHAM
koopavHaT. TeM He MeHee, B MONeKyne aMmmuaka BaneHTHbIN yron
630K TETPaASAPUYECKOMY U COCTaBNSAET 107,3°.

MeHblWNA BaneHTHbI Yron B MOMEeKyne amMmuaka mno
cpaBHeHuto ¢ monekynon CHa4 npu Tom e sp® Tune rubpuamsauum
0bbsicHAeTCA Hanuunem 6onee CUMbHOTO OTTaNKMBaHUA Mexay
rmbpuaHon opbutanbld C HENoOenéHHOW 3MNEKTPOHHOW napow u
TpemMs ocTanbHbiMW. B pesynbTaTe Takoro oOTTankvBaHWUs
MoOrekyna ammMuMaka MMeeT  nupamuganbHoe — CTpoeHue
(TpeyronbHas nupamupga) W ABRSIETCS  MOMSpHOW.  Takke
KOBaneHTHbIMW MOMSIPHBIMU SIBMSIOTCA B MOJEKyne OJuHapHbie
cBa3n N-H.

4 | Tema 4. [lpu nponyckaHum Peakums mexgy OpoMHOM BOAOW U CEPOBOAOPOAOM
cepoBogopoaa Yepe3 OpOMHyI0 | MpOTEKAeT cornacHo ypaBHeHUo: HaS + Br= 2HBr + S|
Bogy obbemom 50 mn Bbinan Hangem TeopeTudeckun BO3MOXHbIA Bbixog cepbl: 0,189 r
ocagok cepbl maccon 0,189 r. | Bbigenuslienca coctasnsetr 90%, Torga x r coctaBut 100%.
Onpegenute MOMSIPHYIO
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KOHLUEHTpaLmio Opoma B 0,189-100%

pacTeope 6poMHol Boawl, ecr | OTCHAA M(S)meop. = ~o0% 0.21r.

BbIXOA cepbl cocTasni 90%. KonnuecTBo BellecTBa cepbl, KoTopasi [oSkHa Obina
BblAENUTLCSA NPW NOMHOM NpoTekaHun peakummn: v =m/M = 0,21/32
= 0,00656 (Monb).

Mo ypaBHEHUIO peakuuMm Ans nonydvyeHuss 1 monb S
Tpebyetcsa 1 monb Brz, cnegoBatensHo anga nonyyenuns 0,00656
monsa S Tpebyetca 0,00656 mons Bra.

Ncnonb3ys BblpaxeHne Cu = % paccynTbiBaem
MOJSIPHYIO KOHLeHTpauuo 6poMHon Boabl Cu = M =0,1312
(monb/n).

OtBet: Cu =0,1312 monb/n.

5 | Tema 5. PaccuutanTte H2S(r.) + 1202 = H20(k.) + SO2(r.)

U3MEHEHNe  SHTanbNuu B | CornacHo 3akoHy l'ecca,

eakuum ropeHusi 0 _ 0 0

Eepogonopom H2S(r.)+ I011/202 BFoercaae, 200 = (Al 20 (HO0K)) * A 505 (SO2(r))

= HO(k) + SOAr), ecmn | — (AHD o (H2S(r) + 1% AHY o (02)(1) =

N3BECTHO, yTO TEennoThbl : :

06pasoBaHus (AH? 298) =(-286,0 — 297,0) — (-20,17 — 1% -0) = -562, 8 (kdx) .

, OTcloga TEpMOXMMUYECKOE YpaBHEHWE peakumn bygeT umeTb BUA;

BewectB ana H2S(r.), H20(x.) + 11 = + : 0 o ann =

; SOM(r) oanrL H2S(r.)+ 17402 H20(x.) SO2(r.); AHoel.éaae, 298

COOTBETCTBEHHO -20,17 | —562,8 k[Ix < 0, peakumns sK30TepMuyeckas

kIx/Monb, —286,0 KOx/Monb, OtgeT: AHgéi_aééé, bog = —562,8 KIX.

-297,0 k[xk/monb. 3anuwute

TEPMOXUMUYECKOE YypaBHEHME

peakunn. Onpepenute  Tun

peakuuu: 3K30- unm

3HOOTEpMUYECKas.

6 | Tema 6. Paccuutante H2S(r.) + 1202 = H20(k.) + SO2(r.)
nU3MeHeHne cBoboaHoun | CornacHo 3akoHy 'ecca,

0 _ 0 0
owepru [ubGca s _poaiciy DGy pmze, 205 = (BCP g5 (HOGK) + AGP
HoS(r)+ 1702 = HO0K) + | (SO2(r))) - (AGY g (H2S(r) + 1% AGY o, 02)(r)) =
SO2(r.), ecnu Wn3BECTHO, 4TO : '

M3MEHEHWS cBOBOHOW = (-237,24 - 300,2) — (33,8 - 1% -0) = -503, 67 (kx)

0 _

3Hep(F)VIVI 'mbcca obpasoBaHust Ortcroga AG()éi.ééaé, 298 = -503,67 kx < 0, peakuus

(AGf, 298) BeéLecTs AN moxkeT npoTekaTb CaMOMNPOM3BOSIbHO B MPSIMOM HanpasreHUN.

H2S(r.), H200k.) wun  SO2(r.) OTBeT: AGgéi.ééaé, b0g = —503,67 KIbx.

paBHbl COOTBETCTBEHHO —33,8

kx/monb, —237,24 kOx/monb,

-300,2 k[x/monb. Onpegenute

BO3MOXHOCTb

CaMOoMpOn3BOSIEHOIO

NPOTEKaHNSA [aHHOW peakuum

Nnpv CTaHAAPTHbIX YCITOBUSIX.

7 | Tema 7. Bblumcnntb | MNMockonbKy HET AaHHbLIX O KOHLIEHTpaUUK NpoaykKTa neped Havanom
HavarnbHble KOHLIEHTpALMKN | peakuun, TO MOXHO CcuMTaTb, YTO €ro UCXOAHas KOHUEHTpauus
MOJEKYNSIPHOTO xnopa n | paHa 0 monb/n.
okcuga yrnepopa (ll), a Tarke
KOHCTaHTy paBHOBECUs, ecnu BELLEeCTBO C AC [...]
paBHOBECHbIE  KOHLEHTpaLuu: CO [..]J+AC | 15 0,3
[Cl2] = 0,3 monb/n; [COJ] = 0,2 Clz [..]+AC | 15 0,2
mone/n; [COCI2] = 1,5 monb/n. COCl, 0,0 1,5 1,5

CO + Cl2 & COCl..
KoHLeHTpaLmsa npopearnpoBaBLUMX BELLECTB A1 JAHHON peakumm
paBHa paBHoBecHoM koHueHTpauun [COCI2], cnegoBaTenbHO,
ncxogHble KoHueHTpauum (monb/n) paBHbl: [COJuex = 0,2 + 1.5 =
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1,7; [Cl2lux = 0,3+ 1,5 = 1,8.

[COCI2] 1,5
= = =25.
[CO][CI2] 0,3:0,2

OTBerT: 25.

K

Tema 8. Ckonbko no Mmacce
HY)XHO B35iTb €OKOro Kanu wu
BOAbIl, YTOObI NpUroToBUTL 75 N
12%-Horo pacTtBopa C
nnotHocteto = 1,1 r/mn.
Onpenenvute ero MOMSIPHYIO
KOHLEHTpaLmIo.

Ona Toro u4rtobbl paccyMTatb Maccy pacTBOPEHHOro
BellecTBa HeobxoAMMO onpegenutb Maccy pactBopa 4yepes3 ero
NAOTHOCTb N 06beM, yunTbiBad HEOOXOAMMOCTb NepeBoda eanHuL,
obbemMa w”3 NUTPOB B MWIIIUAUTPbI, TMOCKOMbKY 3HayeHue
NNOTHOCTW AAHO B r/MA:
mp-pa = p : Vp-pa = 75103 ) 1,1 = 82,5103 (F)

M3 dopmynbl ana pacyetra MaccoBOW [OMM PaCTBOPEHHOrO

m 0anoa.a-aa

BelllecTBa B pacTBope W = - 100% BbIPa3MM Mpacme.e-6a:

8-0a
O Maos _ 12%-82,5-10°
100% 100%
Mpacms.e-ea = 82,5103 - 9,9103 = 72,6103 (r) =72,6

=9,9-103 () = 9,9 (kr)

Mpacme.s-ea =

m(H20) = mp.pa -

(kr)
6) [Onsa

BblpaxeHue: Cu = % 1 BennuuHy monsapHon maccel M(KOH) =

pac4yeTa MOJ'IFlpHOIZ KOHLIEHTpaunn ncnonb3yem

56 r/moneb.
9900
56-75

Omeem: m(KOH) =

Monb/n

= 2,36 (monb/n)

M

9,9 kr; m(H.0) = 72,6 kr; Cu = 2,36

Tema 9. Hanucatb ypaBHeHUA
rmgponusa, KayeCTBEHHO
onpegenuts pH pacteBopa u
onpegenuTb TUN rMAponu3a Ha
npumepe conei ZnClz, K2SOz n
Crz2Sa.

Fm,qponms MHOro3apagHbiX KaTUOHOB MNMpU CTaHO4APTHbIX YCIOBUAX
npoTeKkaeT TOJIbKO Mo I CTyneHu:

Zn*" + H0 < ZnOH" + H'
UN1 B MONEKYNSIPHOM BuAe:
ZnCl2 + H20 < ZnOHCI + HCI.
Twn rmaponmsa aHMOHHbINA, obpaTuUMbIN, pH<7.

Tarke no | CTyneHn npu CrtaHOapTHbIX YCINOBUAX MPOTEKaeT U
rmaponmn3 MHoro3apagHbiX aHMOHOB!

SO? + H20 & HSO, + OH’

UN1 B MONEKYNSIPHOM BuAe:
K2S0O3 + H20 < KHSOs + KOH.
Twn rmgponunsa KaTMOHHLIN, obpaTumbl, pH>7.

Ecnu conb obpasoBaHa aHuoHamu cnabon netyden (Mnu
MaropacTBOPMMON) KUCMOThI n cnaboro ManopacTBOPMMOro
OCHOBaHUA, TO peakuuss uaet HeobpaTMmMo [0 KOHUa —3TO
CMNOXHbIN CTyneHYyaTbIn npoLecc. 3anuwiemM B ynpoLLéHHon dopme
B MONEKYNApHOM BUAE:

Cr2Ss + 6H20 = 2Cr(OH)s{ + 3HST
U MOHHOM BUAE:

Cr* + 3HOH = Cr(OH)al + 3H",| x2
S + 2HOH = H2S™ + 20H, x3
cymmapHo: 2Cr°" + 387 +12HOH =2Cr(OH)ad+ 3H,ST +6H +60H,,

3+

cokpatum:  2Cr>" +3S° + BHOH = 2Cr(OH)sl + 3H,S™.

Tun rmagponunsa KaTMOHHO-AHWOHHLIN, HEOBPATMMbINA, B3aMMHO
yCUNMBaIOLLMICS. Ona onpegeneHus pH HeobxoauMbl
OONOSNTHUTENbHbIE AaHHbIE.

10

Tema 10. CoctaBbTe WOHHO-
3NEKTPOHHbIE CXEeMbl
cnegylwmx 0.B.p.:

a) Nal + H2SOa(koHU.) — |2 + SO2 + Na2S0a4 + H20

2l -2e — |0 1
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a) Nal + H2SOu(koHu.) — 2 + S04 +4H* +2e —S02° +2H0 1
SO2 + Na2S0a4 + H20

6) K2Cr207 + NaCl + H2SO4 — S04 +4H +2] — 20+ S0 + 2H20
Cl2 + Crz(SO4)s + K2SOs4 +
Na2S04 + H20 2Nal + 2H2S04(koHU.) — |2 + SO2 + Na2S04 + 2H20

6) K2Cr207 + NaCl + H2SO4 — Clz + Cr2(S0a4)3 + K2SO4 + Na2SO4 +
H20

2CIT -2 —Cl% 3
Cr07% + 14H* +6e — 2Cr3+ 7H20 |1

6ClI + Cr207% + 14H* =3CI% + 2Cr3+ 7H20

K2Cr207 + 6NaCl + 7H2S04 — 3Clz + Crz(SOa4)3 + K2SO4 +
3Naz2S04 + 7TH20

11 | Tema 11. Paccuutate 3MAC | 3C 3TOro ranbBaHNU4ECKOro afleEMEHTa paccYnTbIBAeTCS Kak

cTaHgapHOro MeaHo-LMHKOBOIo &0 = @Ocu2+icy — @0 zn2+iz0 = 0,34 — (-0,76) = 1,1 B,
raribBaHW4eCKoro  3feMeHTa. | a peakuusi, nMpoTeKawlasi B 3TOM raflbBaHUHECKOM 3NEeMEHTe,
CocTaButb CXeMy | sanucbiBaeTcs:

ranbBaHW4ecKoro  3MemeHTa,

HanucaTb ypaBHeHUs peakuuit, | Ha aHoge: Zn° — 2e- = Zn2* 1

npoTekawlwnx Ha kKatoae W | ya katope: Cu?*+2e = Cu° 1

aHoge n CyMmapHoe

ypaBHEHne 3TnX Npoueccos. cymmapHas: Zn® + Cu?* = Zn?* + CuO,

Cxema ranbBaHWYecKOro arieMeHTa MOXeT OblTb CcocTaBneHa
cnegyrowmnm obpasom:

e

(-) A: Zn%| Zn2*|| Cu2*| Cu® K (+)

10.3. MeTtoanyeckne marepmansl,
onpegensowme npoueaypbl OUeHMBaHUA 3HAHUW, YMEHWUI, BlageHui (HaBbIKOB U (UnK)
NPaKTU4YECKOro onbiTa AeATENIbHOCTU), XapaKTepuU3yoLWmMX 3Tanbl POPMUPOBaAHUS KOMNETEHLUN

10.3.1. YcnoBus pgonycka oOGy4allerocd K cAayve 3K3aMeHa U NOpsAoK  JUKBUAAULUU
aKageMn4ecKom 3a40IMKEeHHOCTH

MonoxeHve O nNpoBedeHWM TEKYLLEro KOHTPOMsi YCMeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyuatomuxcs

10.3.2. ®opma npoBeAEeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIIMHE

YCTHaa | X NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHNE nHas*

10.3.3. OcobeHHOCTM NpoBeAeHUA IK3aMeHa
e BosmMoxHOCTb nomnb3oBatbcs  [lepuogudeckon  Tabnuuen  anemeHtoB  [O.M.MeHpeneesa,
CMpaBoOYHbIMK TabnuuamuM pacTBOPUMOCTM, KOHCTaAHT AuccoumaummM cnabbiX 3MNeKTponvMToB,
Npov3BeaeHUn  pacTBOPUMOCTM, CTaHOAPTHbIX 3MNEKTPOAHbIX MOTEeHUWarnoB, CTaHAApPTHbIX
TEPMOANHAMUYECKUX BEMWYMH, KanbKyrnsiTOpoM;
e Bpemsi Ha noaroToBKy OTBETA Ha 3K3aMeHe 45 MUHYT.

POa 15.03.02 Xumwus CrtpaHuua 15 u3 15



		2020-12-08T14:54:46+0300
	Луканин Павел Владимирович




