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AHHOTAIUA

JuctumnnuHa «XUMHUsS» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMY BBICIIETO 0OPa30BaHUS
0  HampaBJIeHWIO  moAroToBkw/  crenumanbHOocTH  13.03.02  «OnekTposHepreTka
ANEKTPOTEXHUKA» HAMPaBICHHOCTH «DIEeKTpoMexaHukay. [luciumninna peanusyercs kadenpoii
«Ne31».

JlucuuiuinHa HaueneHa Ha (POpMUPOBAHUE Y BBITYCKHUKA CISIYIOIINX KOMIETEHIUI:

[IK-2 «CnocoOHOCTH ydacTBOBaTh B IUIAHMPOBAHUM, TOJATOTOBKE, 00paboOTKe
pe3yJIbTATOB HKCHEPUMEHTOB U KOHCTPYHUPOBAHUU KOMIIOHEHTOB 00BEKTa MpOo(ecHruoHaNbHOM
JESATEIIbHOCTUI

Copep:kaHue NUCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJICHUEM
UCTOPUM XHUMHHM, a TaKX€ C OCHOBHBIMH HANpaBICHUSAMU W TEHACHUUSMH DPa3BUTHUSA
COBPEMEHHOM XMMHMH. OTa HayKa H3y4yaeT MaTepUalbHbIi MHUpP, 3aKOHBI €ro pa3BUTHUSA,
cnenu(UIecKyro XUMHUYECKyIo (opMy MABIDKEHHS MaTepuu. B mporecce u3ydeHHs XUMHU
BbIpa0aThIBaE€TCs HAYYHBIM B3IJIS[ HA MUP. 3HAHHE XUMHUU HEOOXOAMMO Ui IJIOJOTBOPHOM
TBOPYECKOH JeATeIhbHOCTH OakanaBpa JIOO0N HANpaBICHHOCTH. 3HAHWE XHMHU IO3BOJISICT
chopMUPOBAaTh COBPEMEHHOE HAy4dHOE IPEACTaBICHHE O MAaTEepHH, BEUIECTBE KaK OIHOM U3
BUJIOB JBIKYIIEHWCS MaTEpPUM, MEXaHU3ME NPEBPALICHUN XUMUYECKUX COCIMHEHHUM, CBOMCTBAX
MaTEpUajIoB O XMMHUYECKHUX Ipoleccax B COBpeMEHHON TexHuke. [Ipu m3yyeHuu Kypca XUMUU
HEO0OXOUMO IPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJETh TEXHUKON XMMHUYECKHX pPacyeToB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSITEILHOTO BBIMOJIHEHHUS XUMHUYECKUX OKCHEPUMEHTOB U
0000menust (akroB. IloHMMaHWe 3aKOHOB XWMHUHM TIOMOXKET CTYACHTY B pPELICHUU
9KOJIOTHUECKUX MpobsieM. 3HaHUE Kypca XUMUU HEOOXOUMO U JJIsl MOCJIEAYIOIIET0 YCIEHIIHOTO
U3yYeHHS CTICIUATBHBIX JUCLIUIUINH.
[IpenogaBanue JUCHMIUIMHBI MpeayCcMAaTpUBAET cienytomme (OpMbl OpraHU3alUuU

y4e0HOT0 Mpoliecca: JEKINH, 1abopaTopHbIe paboThI, CAMOCTOSTENIbHAS PaboTa 00yJaroIIerocs.

[IporpaMMoit AUCHHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIME BUABI KOHTPOJISA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalHs B (hOpMe IK3aMEeHa.

OO6mas TpyJO0€MKOCTh OCBOEHHUS AUCIMILIUHBI COCTaBiseT 3 3adeTHbIX eauHuibl, 108
YacoB.

S3bIK 00yUeHus 0 JUCIUILTUHE «PYCCKHID)



1. TIlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO JUCIIUIINHE
1.1. [enu npenogaBaHust JUCUUIUIHHBI

Llenb naHHOW MUCIMILIMHBI — YCBOGHUE CTYJCHTaMU TEOPETHYECKUX OCHOB OOIIEH XHMUH,
XUMHUHM  BOXHEWIIUX DSIEMEHTOB M HMX HEOPraHMYeCKHX COoeluHeHu#, GopMUpOBaHUE
XUMHYECKOTO MBIIUICHUS Y CTYACHTOB, Pa3BUTHE HABBIKOB MCIIOJIH30BAHUS CBEACHUH O (hU3HKO-
XUMHUYECKMX CBOWCTBaX pa3lMYHBIX CUCTEM Ul CHUHTE3a COOTBETCTBYIOLIMX COEIMHEHU,
BBINTOJIHEHHE TEPMOJAMHAMHYECKUX M KHHETHYECKUX pacueToB. [IpmoOpereHme HEKOTOPOTO
OMbITa JKCHEPUMEHTAJBHBIX HCCIIECIOBAHUM M1 pa3pabOTKM  HOBBIX METOAOB CHHTE3a U
NpUIaHds MaTepuajaM 3aJaHHOW CTPYKTYpbl, W KOMIUIeKca cBOMCTB. [IpencraBnenue
BO3MOXKHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATh HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTHI1

1.2. ucuuruiiHa BXOAUT B  COCTaB  4acTH, (OPMHPYEMOH  ydacTHUKaMH
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 00Opa3oBaHus (1anee —
OIl BO).

1.3. TlepeyeHb mIaHUPYEMBIX PE3yJIHTATOB O0YUYEHHS 110 AUCIUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCUMILIMHBI OOy4YaroIMNCSA AOHKEH 00JaAaTh CielyOIUMHU
KOMIIETEHIIUSIMUA WM UX YacTsAMU. KoMIeTeHIMM U UHAMKATOPbl UX AOCTHXKEHHs NPUBEICHbI B
tabnuue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIMHA U MHIUKATOPOB MX JTOCTHKECHHUS

Kon n
Kareropus (rpymma) Kox 1 HanMeHOBaHWE MHIUKATOPA JOCTHKEHHS
HalMEHOBaHUE
KOMITETCHIIUH KOMITCTCHIHH
KOMITCTCHITHH
[1K-2 CriocobHOCTH
y4acTBOBATh B
TUIAaHUPOBAHHH,
MOJITOTOBKE
06Ha60TKe ’ [IK-2.J1.3 nemMoHCTpUpyeT 3HAaHUSI OCHOBHBIX
p 3aKOHOB OPTaHUYECKOW M HEOPTraHWIEeCKOH
[TpodeccruonanbHbie | pe3yiabTaToOB .
XMMUH, IPUPOJIBI XUMUYECKOHN CBSI3U 2JIEMEHTOB;
KOMITETEHIINU HKCIIEPUMEHTOB U
UCTIOJNIb3yET OCHOBHBIE METO/IBI XUMHUECKOTO
KOHCTPYHPOBaHHUH o
WCCIIEZIOBAHMSI BEUIECTB U COSTMHEHHUN
KOMIIOHEHTOB
o0bekTa
npodhecunoHaTBEHOM
JIeSITETTHbHOCTHH

2. Mecro mucturuaHbl B cTpykType OI1

JucuumuinHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee NPUOOPETEHHBIX 00YYarOIUMUCS
IIPU U3YYECHHUH CIIETYIOIUX TACIHIUIAH:
— «®Duszuka»
— «Maremartuka. AHaIUTHYECKasi TEOMETPUS U JIMHEHHas anredpay
3HaHus, NOJyYeHHbIE ITPU U3YUCHUHN MaTepuaa JaHHOW TUCUUILTMHBI, UMEIOT KaK
CaMOCTOSITENIBHOE 3HAYEHHE, TaK U UCIIOIb3YIOTCS PU N3YUYEHUHN APYTUX TUCHUTIINH:
— «MarepuanoBeneHue»
— «ONEeKTPOHUKA»
— «DKOJIOTHS»
— «DNEKTPOTEXHUKA
— «Merponorus»

3. OO0BeM U TPYIOEMKOCTh JTUCITUTLIAHBI




Jlannaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOM TPYJ0EMKOCTH IO CEMeCTpaM) IPECTaBIICHbI B
Tabnuite 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMKocTs 10
Bun yuebHo# paboThl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoi n0020moeKu 17 17
Ayoumopusie 3anamus, BCETo 4ac. 34 34
B TOM YHCJIE:
nekrun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (dac) 38 38
Buo npomesccymounoit ammecmayuu’. 3a4er,
mubd. 3auger, sk3ameH (3auer, Hudd. 3au, JK3. OK3.
JK3.*%)

*k
Ilpumedanue: kaHOUAATCKHUI IK3aMEeH

4. ConeprxaHue JUCITUTUTUHBI
4.1. Pacnpepenenuie TpyJA0€MKOCTH JTUCHUIUIAHBI MO pa3jieiaM U BUIaM 3aHITHIM.
Pazaenpl, TeMBbI TUCHUTIIIUHBI K KX TPYJIOEMKOCTh TTPUBEICHBI B Ta0IHUIIE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUIIINHBI, X TPYAOEMKOCTh

Pazgenel, TeMbI JUCITUTIINHEL Jleknuun 113 JIP KII CPC
(qac) (C3) (dac) (dac) (dac)
(dac)

Cemectp 3
Pasgen 1: BBegeHue B XUMHUIO 1 5 3
Tema 1.1.I1lonsTHe BemecTBa u 1 1 1
XUMHYECKON peaKInu, OCHOBHBIC
OTIpeJIeTICHUSI.
Tema 1.2 2 1

CTGXI/IOMeTpI/I‘leCKI/Ie 3aKOHBI.
q)}/HI[aMeHTaJII)HBIe TIOHATHUSA U 3aKOHBI

XAMHUH.
Tewma 1.3.Crioco0sl onpenieneHust 2 1
KOJIMYECTBA BEIIECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: Ctpoenue BeniecTna 6 - 10
Tema 2.1. OcHOBHEIE CBEAECHUS O 1 2
CTPOCHHH aTOMOB; KBAHTOBBIE UHCJIA.

Tema 2.2. [lepuoanueckuii 3aKoH 1 1
.M. Menpeneena.

Tema 2.3. XuMuuecKkast CBI3b, BUIbI 1 2

XUMHUYECKON CBI3U.




Tema2.4. MeToJ1 BaJICGHTHBIX CBSI3€EH,
KOBAJICHTHAS CBSI3b.

Tema2.5. Metoa MONEKyISPHBIX
opouTanei.

Tema2.6. HeBaneHTHEIC THITHI CBSI3CH:
HOHHAas CBsA3b, MCTAJIJIMYCCKAsA CBA3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-71ep-
Baansca.

Pa3nen 3: XuMuueckue CUCTEMEI.
OOu1re 3aKOHOMEPHOCTH XUMUYECKHIX
IIPOIIECCOB.

14

Tewma 3.1. DHepreTuka XMMHUYECKUX
MIPOIIECCOB, BHYTPEHHSISI SHEPT U,
SHTAJIBINS, YHTPOIIHSL.

Tema 3.2. sueprus I'u60ca,
HAIPaBICHHOCTh XUMHUYECKUX
IPOLIECCOB, XMMUYECKOE U (ha30BOE
paBHOBECHE.

Tema 3.3. CkOpoCTb XUMHUYECKOM
peakuuu 1 METO/bI €€ PEryIMpOBaHMUs,
3aKOH JEMCTBU Macce,

Tema3.4. DHeprus akTUBaIUH,
ypaBHeHHe AppeHuyca, npaBuwiio Bant-
l'odda, katanuzaTops! u
KaTJINTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbI, AUCTIEPCHBIE
CUCTEMBI, CIIOCOOBI BRIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponutuueckas
JUCCOLUanus, BOJHBIE PACTBOPHI
3JIEKTPOJIMTOB, BOJOPOIHBII
HoKa3aresb, peakiuu oOMeHa,
TUAPOJIU3 COJICH.

Tema3.7. CBoiicTBa pa30aBICHHBIX
pacTBOpPOB HEINEKTPOJIUTOB, BOJHBIE
PacTBOPHI AIEKTPOIUTOB, 3aKOH
pazbasienust OcTBaIbaa, 3aKOHBI
Payns.

Pazmen 4. OcHOBEI
AIEKTPOXUMHUYCCKUX MPOIECCOB.

Tema 4. 1.0KHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMHI

Tema 4.2 . XxuMHUYeCcKUe UCTOUYHUKHA
AJIEKTPUYECKOTO TOKA. ['aibBaHUUYECKuE
SJIEMEHTEL.

Tema 4.3. DnexTponus, 3aKOHbI
®dapajes.

Tema 4.4. Koppo3sus u 6oprba ¢ He.

N

Pa3znen 5:CBoiicTBa IpOMBIIIEHHO-
Ba)XXHEBIX DJIEMEHTOB U UX COCIUHCHUN

Tema 5.1. Kmacchl XUMHYECKUX
COEMHEHHI, CBOMCTBA MPOMBIIIJIEHHO




BaXHBIX 2JICMCHTOB U UX COGI[PIHCHPIﬁ.

Tema 5.2. Xumuueckasg 1 2

uneHtudukaus. MeToabt
XUMHUYCCKOI'O UCCIICAOBAHUS U aHAJIN3a
BEIIECTB U UX MPEBPAIICHUMN.

Hroro B cemectpe:

17 17 38

Uroro:

17 0 17 0 38

4.2. CopaepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopeprxaHue pa3/eiioB U TEM JICKIIMOHHBIX 3aHATHH IPUBEICHO B Ta0HIIe 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasnena

HasBanue u copeprkanue pa3jieinoB U TeM JICKIIMOHHbBIX 3aHATHN

Pasnen 1 BBeneHue B XUMUIO.

Tema 1.1. [ToHsiTHE BelleCTBAa U XUMHYECKOW PEAKIIMK, OCHOBHBIE ONPEJECIICHHUS.

Tema 1.2. Crexuomerpuueckue 3akoHbl. OyH/IaMEHTAJIbHbBIE OHSTHUS M 3aKOHBI XUMHH.

Tema 1.3. CrniocoObl onpe/iesieHrs KOJIMYECTBa BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2: CtpoeHue BenecTna

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

Tema 2.2. [Tepuoanueckuii 3akon JI.M1.Menneneesa, cs3b [1.C. co ctpoeHrneM aToma.

Tema 2.3. XyMHU4YeCKas CBA3b, BUIbl XUMHUUYECKOM CBS3HU.

Tema 2.4. MeTto/1 BaJICHTHBIX CBS3€H, KOBAJICHTHAS CBA3b.

Tewma 2.5. MeTo]1 MOJIEKYJISIPHBIX OpOHTaIeH.

Tema 2.6 HeBasieHTHBIE THUIBI CBSI3€W: HOHHAS CBSI3b, METAJUINUECKAs CBS3b,
BOJIOPOJIHAS CBsI3b, CWJIbI BaH-nep-Baansca.

Paszpnen 3 Xumuyeckue cucteMbl. O01I1e 3aKOHOMEPHOCTH XUMUYECKUX MTPOIECCOB.

Tema 3.1. DHepreTuka XMMHUYECKHUX IPOLIECCOB, BHYTPEHHSS DHEPI U, TEIIIOBOM
3 PeKT XUMUIECKUX peakiui, 1-i, 2-i, 3-if 3aKOHBI TEPMOTUHAMHUKH,
DHTpomus, Kak QyHKIHS COCTOSHUS, YJHTATbIHS. XUMHYSCKAN TOTESHITHAI.

Tewma 3.2. sHeprus ['nb6ca, HanmpaBIeHHOCTh XMMUYECKUX MPOIIECCOB, XUMUYECKOE U
(ha3oBo€ paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOHN PEAKIIUU U METOJIbI €€ PETYIUPOBAHUS, 3aKOH
JEWCTBUS Macc.

Tema 3.4 DHeprus akTUBaIUK, ypaBHeHHE AppeHnyca, npasuio Bant-I'odda,
KaTaJu3aTopbl U KaTATUTUYECKUE CUCTEMbl. OCHOBHOM MOCTYJIaT XUMUYECKOMN
KUHETUKH, KHHETUYECKOE ypaBHEeHUE. BiiusHue Temneparypsl Ha CKOPOCTh
XUMHUYECKON peaklny, ypaBHeHUE AppeHnyca. MexaHu3M MpoTeKaHus
KaTAIUTUYECKUX peakunii. Xumudeckoe papHoBecue npunuun Jlelllarenpe.

Tema 3.5 PacTtBOpBI, TUCTIEpCHBIE CUCTEMBI, CITOCOOBI BBIPAKEHHSI COCTaBa PaCTBOPOB.
TepMoarHAMHUYECKHE XapaKTEPUCTUKH MIPoIiecca 00pa3oBaHUs PACTBOPOB.
CUJIbHBIE U c1a0ble 3JIEKTPOJIUTHI, HOHHBIE PAaBHOBECHS B BOAHBIX PAaCTBOpax,
MIPOU3BEJICHUE PACTBOPUMOCTH

Tema 3.6 DIEKTPONUTHYECKAs JUCCOLMAIINS, BOJHBIE PACTBOPHI JIEKTPOJIUTOB,
BOJIOPOIHBIN MTOKA3aTelb, PEAKIIMK 0OMEHa, THAPOJIU3 COJIEH.

Tema 3.7 CRoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB, KosuraruBHbIC
CBOMCTBA pPaCTBOPOB, 3aKOHBI Pays.

Pazpnen 4. OCHOBBI 3JIEKTPOXUMHUYECKUX MPOLECCOB.

Tema 4.1. OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH

Tema 4.2. XHUMHUYECKUE UCTOUYHUKH JIEKTPUUECKOr0 TOKA. ['abBaHUYECKHE DJIEMEHTHI,

CTaHJIapTHBIC AJIEKTPOIHBIE TOTEHIHANIBI. J[BOMHON 3JIEKTPUYECKUM CIIOM.
YpaBHenue HepHcra. PaBHOBECHBIN. 3J1€KTpOAHBIN ToTeHIMan. CTaHIapTHBII




Howmep pasgena | Ha3BaHue u coiepkaHue pa3ieoB U TEM JICKIUOHHBIX 3aHATHN

BOJOPOJHBIN MIEKTPOL.

Tema 4.3. DIIeKTposIN3, 3aKOHbI Dapajes

Tema 4.4 Kopposus u 6opnda ¢ Heid.

Paznen 5. CBoiicTBa NPOMBIIIJICHHO- BXKHbBIX 3JE€MEHTOB U UX COEAMHEHUI.
Tema 5.1. Kitacebl XMMHU4ECKHX COEIMHEHNH, CBOMCTBA MMPOMBIIIIIIEHHO BaXKHBIX

2JIEMEHTOB M UX coenmHeHnid KoMIo3uironHbie Matepuanbl. KepmeTsl.
Xumust metaiios (Al Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , pymiepen,
kapOuH. ToruBa (TBEPIOE, KUAKOE, FA30BOE), CMA30YHbIC MATEPUAIIHI,
MOTOPHBIC MacJia.

Tema 5.2. Xumnueckas uieHTuukanus. MeTo sl XUMUYECKOTO UCCIIEJOBAHUS U
aHaJIM3a BEIECTB U UX NpeBpalleHnid. KauecTBEeHHBIN U KOJIMYECTBEHHBIN
ananu3.(I'paBumeTpuuecKuii, THTPUMETPUUECKUN, KOMIUIEKCOHOMETPUUECKUN
METOJIbl aHAJIN3A).

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpaKTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux No
No | Temsbl mpaktudeckux | opMbl IpakTUUYECKUX | TpPym0eMKOCTb, |IPaKTHYECKOM [pasjaesia
n/m 3aHATUN 3aHATUI (uac) MIOATOTOBKH, | AMCLIMI

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 6.

Tabauna 6 — JlaGopaTtopHble 3aHITHSI U UX TPYJIOEMKOCTb

N3 Hux
IPaKTHY Ne
Ne HaumeHnoBaHue 1abopaTopHbIX paboT Tpynoemkocts, | eckoi | pasnena
n/m (gac) MOATOTO | AUCIIATII
BKH, VHBI
(dac)
Cemectp 3
1 CrexruoMeTpUYeCcKre 3aKOHBI. 2
@dyHaMeHTaIbHbIE TOHITHS U 3aKOHBI 2 1
xuMuu. CrIocoOBI OTIpeIeNIeHUs] KOJIMYeCcTBa
BEIIECTBA.
2 Omnpenenenne M’ skBHBajJieHTa MeTasIa 3 3 1
3 Onpenenenue TemaoBoro 3¢ ¢hexra peakuu 4 4 3
HEUTpaJIU3allHH.
4 N3mepenue u pacyeT 3JIeKTPOAHBIX 4 4 4
MOTEHIIMANOB MeTauioB u IJ[C
raJbBaHMYECKUX HJIEMEHTOB.
5 XuMHUecKas ¥ DJICKTPOXUMHUICCKAs 4 4 4
Koppo3us, MccnenoBanue Koppo3uu
METAJUIOB U ONpeeIeHNe HHTHOUTOPHOTO
s dexTa.




\ Beero: | 17 | 17 |

4.5. KypcoBoe nMpoeKTHpOBaHNE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
VY4eOHBIM IIaHOM HE MPETYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroIXCs
Buiel camocTosITeNIbHOM pabOThI U €€ TPYJA0SMKOCTh PUBEICHBI B TaOIHUIIE 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYT0EMKOCTh
Bcero, | Cemectp 3,

Bua camocrositensHOM paboTh

yac qac
1 2 3
H3ydeHue TeopeTHUecKoro MmaTepuaia o5 o5

nucuuriniel (TO)
Pacuerno-rpaduueckue 3aganus (PI'3) 1 1
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)

Homamnee 3aganue ([3) 4 4
IToaroroBka K MpoMeXyTOYHOU 4 4
arrecrauuu (ITA)

Bcero: 38 38

5. Ilepeuenp yueOHO-METOIUMYECKOTO 00CCTICUCHMSI
JUIS CAMOCTOSTENIbHONW PaboThl 00yUaIOIIMUXCS [0 JUCHUIUIMHE (MOYIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl I CaMOCTOSITENIbHON padoThl 00yYaromMXcsi yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHp MeYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUI MPUBEIeH B Ta0muIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

KomnuecTtBo
HK3EMILISPOB B
UREIII_PZEI;) cc bubnmorpaduueckas ccpiika 61/1211;;0;:1@
AIEKTPOHHBIX
9K3EMILISPOB)
https://urait I'muuka, H. JI. O0mas xumust B 2 T : y4eOHUK TS
Ibcode/3 | AKaAEMUUECKOTO OakamaBpuata / H. JI. 'munKa ; moj
é;lgsg (1ata penakuuei B. A. ITonikoBa, A. B. babkoBa. — 19-¢e u3n.,
oGpammeHns: nepepad. u gon. — Mocksa : UznarensctBo FOpaiit, 2016. —
20.04 2019)' 729 c. — (bakanaBp. Axkanemuueckuii kypc). — ISBN 978-5-
T 9916-6445-5. — Tekcrt : anekrponusiid // ObC HOpaiit [caiT]
https://urait. OOm1ast ¥ HeopraHu4yecKasi XuMusl. 3aJJa9HuK : yaeOHOoe
ru/bcode/43 nocobue 11 akajgemudeckoro 6akanaspuara / C. C. babkuna
2806 (1ata [1 np.] ; mox penakuumeii C. C. babkunoi, JI. [{. TomuHONH. —
oGpaieHs: Mockasa : U3natensctBo FOpaiit, 2019. — 464 c. —
20.04.2019) (bakanaBp. Axkanemuueckuii kypc). — ISBN 978-5-534-
T 01498-3. — Tekcr : anekrponnslii / DbC Fpaiit [caiit].
OKHCANTENHEHO-BOCCTAHOBUTEIBHBIE TIPOIECCHI : [
DnexTpoHHBIHA pecypc] : yueoHoe ocoome / T. E. Kpriiosa,
T. . ®omuyena ; C.-IlerepO. roc. yH-T a3pOKOCM.




MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE JaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2019. - 77 c.
O6mas xumus : yueonuk / H. B. KopoBuH. - 6-e uzn., ucnp. -
S4KO8 | 1. Byicim. ., 2005. - 558 . 194
54.X45 Xumus : yaeOHUK 11 By30B / A. A. I'ypoB [u ap.]. - 2-e u3f., 15
ctep. - M. : 3a-Bo MI'TVY um. H. 3. baymana, 2004. - 784 c.
OO6mas xumus : [ DIEKTPOHHBIN pecypc| : ydeOHo-
meroandeckoe mocodue / T. E. Kpoutona ; C.-ITetep®. roc.
YH-T @3pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIC
nmad. - CII6. : Usg-Bo I'VAIL 2016. - 98 c.
JIaGopaTopHbIe U CEMUHAPCKUE 3aHITHS TI0 OOIIEH U
54 A95 HEOpraHnyueckoi xumuu : yueoHoe nocobue / H. C. AxmeTos, 10
M. K. Azuzoga, JI. U. banpiruna. - 6-¢ uza., crep. - CIIO. :
Jlansp, 2014. - 367 c.
Ettps.//e.lan I'enpdman, M. U. Heopranuueckas xumus : yaeOHOE mocooue
ook.com/b
00k/4032 / M. W. Tenspman, B. I1. KOctparos. — 2-e uzn., crep. —
Cankr-IletepOypr : Jlans, 2009. — 528 ¢. — ISBN 978-5-
E)%?:)Taameﬁnﬂ' 8114-0730-9. — TekcT : 21eKTpOoHHBIH // JIaHb : ATEKTPOHHO-
20.04.2019) O6ubIMOTEeYHAsl cCUCTEMA.
54 B55 OcHoBbl 0011eH XUMuUM : yuebHoe nocobue / B. N. Endumos. 20
- 2-e m311. - M. : UHDPA-M, 2017. - 256 c.

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «IHTepHeT»

IIepeuyenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCLMILIMHBI
npuBesieH B Tabnmue 9.

Tabmuna 9 — IlepedeHb >IEKTPOHHBIX 00pa30BATEIbHBIX PECYpPCOB MH(OPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT

URL anpec HaumenoBanue
http://www.xumuk.ru/ CaliT 0 XumMuH
http://www.hemi.nsu.ru OCHOBBI XUMHUU: 00pa30BaTEIbHBII CalT
IJISL CTYJICHTOB
http://lib.aanet.ru/jirbis2/index.php? DJEeKTPOHHBIE PECYPChl OMOTUOTEKH
option=com_content&view=article&id=28&Itemid=393

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUH
8.1. [lepeuenp mnporpaMMHOr0 O0O€CHEUEHUs,, HCIOIb3yEeMOIo IpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIiecca M0 AUCLUILINHE.
[lepeyenp ncnonb3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadnue 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 0OeCTICUeHUS

Ne i/ HanmenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBIX npu
OCYIIIECTBIEHIH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIHUITTHHE

[lepeyenp WCMONB3yeMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.



Tabnuna 11— Ilepeyenp HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HauMmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepHalbHO-TEXHUUYECKOM 0a3bl, HEOOXOAUMOW M  OCYIIECTBJICHHUSA
00pa3oBaTeNILHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.
Tabmmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No } } Howmep aynutopun
i HammeHoBaHHE cOCTaBHOW YaCTH MaTepUAIbHO-TEXHUIECKOH 0a3bl (ipm
HEO0XO0IMMOCTH)
1 | JlekunoHHas ayAUTOPUS C UCHIOIB30BAHUEM JIEMOHCTPALIMOHHBIX 32-01
Tabmui u cxeMm, [lepuoanyeckoit cUCTEMbl XUMUYECKUX JIEMEHTOB (I"'acrenno,15)
JA.M.Menneneesa, 00pa3iioB MHHEPAJIOB, MOJIEEH MPOCTPAHCTBEHHBIX
PELIETOK.
2 | Cnernmanu3upoBaHHash XHUMHYECKas J1abopaTopusi ¢ MCIOJb30BaHUEM 33-02, 33-04
JEMOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX CTEHIOB U YCTAHOBOK (I"acrenno,15)
JUISL ONIPE/ICIICHNsI SKBUBAJICHTA METAJUIA, U3MEPEHHS AIICKTPOTHBIX
MOTEHIINAJIOB, CKOPOCTH KOPPO3UH- METAIUIOB - MHUJTUBOJIBTMETPHI;
aHAJIMTHYECKHE U JICKTPOHHBIC BECHI; JabopaTtopHble pH-MeTpHI,
HEHTPUPYTH U KAJTOPUMETP.

10. Onenounble CpeacTBa AJIs MTPOBEACHHS POMEKYTOUYHOHN aTTeCTAIlN
10.1. CocTaB OLIEHOYHBIX CPEACTBIJISI MPOBEACHUS IPOMEKYTOYHOM aTTECTAI[HH
00yyJaronuxcs mo JUCHUTIINHE TTpUBeeH B Tadsmie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHS IPOMEKYTOYHON aTTeCTaIlluu

BI/II[ HpOMC)KYTOqHOﬁ aTTCCTalln Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crnrcok BONpOCOB K 3K3aMEHY;
3amaun;

10.2. B kayecTBe KpUTEPUEB OIICHKH YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O0yJarolMMucs MpUMEHseTcs S-0ajuibHasi IIKala OLEHKH CPOpPMHUpPOBAHHOCTU
KOMIIETEHIIN, KOTopasi puBeaeHa B Tadnuie 14. B Teyenune cemecTpa MOXKET UCIOIB30BATHCS
100-6amnpHast ~ mKajma ~ MOMAYJIbHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHia
MCIIONIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHku ypoBHs chOPMHPOBAHHOCTH KOMITETSHITUHA

Or11eHKa KOMITETEHITUI

XapaxkreprucTtrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiutpHas mKaina P P (popirp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTHYHO, [TOCJIEIOBATEIBHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHHUTEIHHOW IJIUTEPATYypHI,

COTIMYIHO» o
CSATTCHOY TECHO TPUBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUICCKOM

JIESATSIIBHOCTHIO HAIPABIICHUS;

— yMeIo 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIECHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
«XOpOIIOn — o0yJaromuics TBEPI0 YCBOWII MPOTrPaMMHBINA MaTepHasl, TPAaMOTHO u

[0 CYIIECTBY W3JIaracT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
«3auTCHOY

JINTEPATYPHI;




OlieHKa KOMIIETEHIIAN

5-0aiuibHas mKaia

XapakrepucTika chOpMUPOBAHHBIX KOMIIETEHIIUIA

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JCSITEILHOCTHIO
HATPABIICHUS;

— apTyMEHTHPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJ1aeT BBIBOABI K 00OOIIEHHS;

— BJIQJICET CUCTEMOM CIeIMAIN3UPOBAHHBIX TTOHITHH.

— oOyuaroluiicss yCBOMWJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3J1araeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOMU
JIUTEPATYPBHL,

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

«YIOBJIETBOPUTEIIEHO» o
GATTOHOY — ACTIBITHIBAET 3aTPYJHEHHS B IMPAKTUYECKOM MPUMEHECHHH 3HAHUU
HaIlpaBJICHUS;
— c1abo apryMEHTHPYET HAayUHbIE MOJI0KECHHUS,
— 3aTpyAHseTcs B (GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUI;
— YaCTHYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITHM.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrpPaMMHOTO
Marepuaia,
— JIOIyCKaeT  CYyIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  IIPH
«HEYJIOBJIETBOPUTEIILHO
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAMPAaBIICHUH,
«HE 3aYTEHO)

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMUIA;,
— HE MOXET apryMEHTHPOBATh HAYYHbIE TTOJIOKEHUS;
— He (hOPMYJUPYET BHIBOJIOB M O0OOIIECHHUH.

10.3. TunoBbie KOHTPOJBHBIC 33JaHUS WIIM UHBIC MATEPUAJIBL.
Bompocs! (3amaun) 11 s5K3aMeHa rpeacTaBieHsl B Tabmuie 15.

Ta6muma 15 — Borpocs! (3a1aun) 115 9K3aMeHa

Ne ni/m [lepeuens BompocoB (3a7a4) AJis HK3aMeHa Koz
WHJIUKATOpa
1. KBaHTOBO-MeXaHWYECKasi MOJEIb CTPOEHUS aTOMA. IK-2.J1.3
2. Atom. Ilpunanun vHeonpenenenHoctu [ eiizenbepra. Ypasuenne [le | [1K-2./1.3
bpoiins. BomHoBast pyHKImSL.
3. VYpasuenue llpeaunrepa. Kantossie uncna. [Ipunnun 3anpera IK-2.1.3
[Taynu. IIpasuiio Xynna, KieukoBckoro.
4. ITepuonnueckas cucrema [I.M. Menneneesa IK-2.]1.3
5. [TeprogMYIHOCTh H3MEHEHHSI CBOMCTB DJIEMEHTOB: pajauyc atomoB U | [TK-2.J1.3
MOHOB, DHEPTMM HOHU3ALIMH, CPOJICTBO K DJIEKTPOHY,
ANIEKTPOOTPHUIIATETLHOCTD, OKHUCINTEIHHO-BOCCTAHOBUTEIbHAS
cioco6HocTh. CBsi3b I1.C. co cTpoeHreM aToMma.
6. OcCHOBHBIE THUITBI XUMHUYECKON CBsI3U. KoBajleHTHAs CBA3b. IMK-2.71.3
7. Teopus ruGpuau3anyuy U reoMmeTpust MoJexy. [lonspHocTs u MK-2.11.3
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJIEKYJI
8. Me:xmMoneKysipHble B3auMoaecTsus. BogopoaHas cBsi3b. MK-2.1.3
9. XuMHUYeCKas TEPMOTMHAMHKA IK-2.J1.3
10. XuMHyecKasi KHHETUKa. XMMUYECKOE PABHOBECHE. MK-2.1.3
11. PactBopbl. CiocoOBI BBIpa)KEHUSI KOHILIEHTPAIMH PACTBOPOB. MK-2.11.3
CBoiiCTBa pacTBOPOB
12. JucnepcHbie cuctemsl. Il0BepXHOCTHBIE SIBICHUS MK-2.1.3
13. PacTBOpBI 371€KTPONTHUTOB. DIIEKTPOIUTHIECKAS TUCCOITHAITUS IK-2.]1.3
14. Huccoumanusa Boapl. Jlucconnanust KUCIOT U OCHOBAHUM. MK-2.J1.3
Bonopoanslil nokasaresns
15. IIpoussenenune pactBopuMocTi. IOHHO-0OMEHHBIE peaKkIuy. MK-2.1.3
['maposns coseil.




16.

OKHCIIMTEIIHHO-BOCCTAHOBUTEILHBIC pCaKkuuun

TMK-2.]1.3

17.

ITonsiTve «ONEKTPOAHBIN NOTEHIUAI». DIEKTPOXUMUYECKUE
poIecchl. DJIEKTPOJIN3 PAaCIIaBOB U PACTBOPOB

MK-2.1.3

18.

Oouue croiictBa MetamioB. Kopposus meTamioB. MeTob! 3aIUThI
0T KOPPO3HH.

MK-2.11.3

19.

KoHncTpykunonssie Metaiuibl. AnmtomuHuid. Xpowm. XKeneso.

TK-2.]1.3

20.

[Tonumepsl.

TK-2.]1.3

21.

XuMuyeckasi uACHTU(UKalMsl, aHAJIU3 BEIlleCTBa

MK-2.]1.3

22.

KonieHnTpaiuu, crnocoObl BEIpaXKCHUH KOHIIEHTpAIMA. 3ajaya:
BBIMHCITUTE MPOIICHTHYIO KOHIICHTPAITUIO a30THON KUCIOTHI p=1,05
I/MOJIb, €CITH U3BECTHO, YTO KOHIICHTPAIIHMS HOHOB BOJOPO/A B
pacTBope cocTapiseT 6.33-10° mons/n

TK-2.]1.3

23.

TToHSATHE O KBAHTOBBIX YHCJIaX. HamucaTh 3eKTpOHHbIE (hOPMYJIBI:
Ca?" Sc, F-.

TK-2.71.3

24,

Konuenrpanuu, cnocoObl BEIpaXKEHUH KOHLIEHTPALHA.
Monsprocts pactBopa Al2(SO4)3 paBua 0,1 mons/n, p=1,02 r/mi,
paccYMTaTh OCTAIBHBIC TUITBI KOHIICHTPALUI

TK-2.]1.3

25.

Han 1% pactBop H2SO4, p = 1 1/ M, paccuutats CMm, Cn, Cm, T, y.
(MonsipHOCTh, MOJISITEHOCTD, HOPMAJIBHOCTh, TUTP, MOJISIPHYEO
JIOJTIO TIOJIYYE€HHOTO pacTBOpA).

TK-2.]1.3

26.

KoHcraHnTa paBHOBeCHs XUMHUYECKUX peakuuii. Hanumure
MaTEMaTHYECKOE BBIPA)KEHUE KOHCTAHTBI PABHOBECUS PEAKLIMU:
2A(r) +B2(r) =2AB (r) u onpeaenuTe, B KaKyr0 CTOPOHY CMECTUTCS
paBHOBECHE ITPU YBEJIMYEHUH OOLIEr0 JaBJICHUsI.

TK-2.]1.3

27.

Ha BoccranoBnenue 7,09T okcuaa JByXBaJICHTHOTO METAJLIa
Tpebyetcs 2,241 Bogopo/a (H.y.). BEIUUCIUTH SKBUBAJICHTHBIC
Macchl OKcua 1 Metayia. YeMy paBHa atomHasi Mmacca Me?

NK-2.71.3

28.

OHpC,[[eJ'II/ITL B KaKOM HaITpaBJICHUU 6y,Z(CT NPOTCKATh pCaKIUs IPpU
CTaHAAPTHBIX YCIIOBUAX:

COCl2 & CO+ Cla.

BemtectBo

AG xJ]x/Monb

CO

- 137,2

COClI2

-210,4

TK-2.]1.3

29.

CKOpOCTh peakiuy B TOMOTE€HHBIX cucTeMax. DaKkTophbl, BIUSIONINE
Ha CKOPOCTh peakiuu. 3aKoH aercTBusa Macc. KoHcTanTa ckopocTy.
CBsi3b KOHCTaHTBI XUMUYECKOTO PAaBHOBECHS C KOHCTAHTAMH
CKOPOCTEH MpsIMON U 00paTHOM peaKITuil.

TK-2.]1.3

30.

Boruncnute HopmansHocTh pactBopa HCl, ecnu anst
Heirpanuzanun 20 mu pactBopa HCl u3pacxonosano 10mn 0,2 N
pactBopa KOH

NK-2.71.3

31.

IIpu xakoii TeMnepaType CTAaHOBUTCS BO3MOKHBIM
camoIrpousBoJibHOE npoTekanue peakiun: 2HgO (k)< 2Hg(x)+ O2
r). 3aBucumoctbio AH u AS npeneOpeus. Beruncnuts AG peakiuu.

BemtectBo

AH x]J]x/Monp

AS JIx/monpeK

HgO(k)

-90,8

70,3

Hg (k)

0

76,1

O2(1)

0

205,4

TK-2.71.3

32.

Bogoponusrii mokazarens. Beraucouts pH 0,01N pactBop H2SOa,

o=1

MK-2.11.3

33.

Xumnueckoe paBHosecue. IIpunnun Jle-llatense. Onpenenuts, B
KAKOM HAIIPaBJICHHH TPOM3OUIET CMEILCHUE

paBHOBECHSI

MK-2.11.3




XUMHYECKON PEAKIUU:
2NH3 <> N2(r) + 3H2(r ) AH=+92,4
npu:
a) MOBBILLICHUHN TEMIIEPaTyPbl
0) MOHMKEHUU JaBJICHUS
B) YBEJIMYEHUH KOHIIEHTpALMKU N2

34.

CrexnoMeTprIeCcKue 3aKOHBI XMMHUH, 3aKOH SKBUBAJICHTOB,
MOJISIPHBIE MACChI KBUBAJICHTOB BEILIECTB: OKCUOB, KUCIIOT,COJICH
1 ocHOBaHMH. 3agaya: 2,705 r xjopuia TPEXBAJICHTHOTO METaJlIa
B3aUMOJICHCTBYET C 2T rupoKcuaa Hatpus. OnpeaenuThb
SKBUBAJICHTHYIO MAacCy METajlIa.

TK-2.]1.3

35.

Boruucnuts 3/1C KOHLIEHTPAaLIMOHHOTO AJIeMEeHTa (—
)Ag/0.001MAg*//0.1Ag™/(+)
Kaxkue mpoiiecchl MpoTeKaroT Ha KaToJie U aHoie?

TK-2.]1.3

36.

Peakuus nporekaer o ypasHenuto N2 + Oz = 2NO. Konuenrpanuu
WCXOJHBIX BEIECTB J0 Hadamna peakuuu obute [N2]= 0,049 Moub/1,
[O2]= 0,01 mosb/n1. Beraucnute KOHIICHTPAIMIO ATHX BEIIECTB,
korna [NOJ= 0,005 moub/m.

TK-2.]1.3

37.

Ha netitpanuzanuto 0,943 r pochopucroii kuciaorsr H3PO3
m3pacxonoBan 1,291 r KOH. Beruucianre koJimuecTBO BEIECTBA
HKBHMBAJICHTA, MOJISIPHYIO MacCy SKBUBaJIEHTa U OCHOBHOCTh
KHCI0Thl. Ha OCHOBaHWY pacyeTa HAMUMIINTE YPABHCHUE PEAKITHH.

TK-2.]1.3

38.

Onepruss ['uG6ca (cBoOonHass sHeprus) M €€ HU3MEHEHHE IpU
XUMHYECKHUX peakiusax. HarmpasieHrne XUMHYECKIX TPOIIECCOB.

[onb3ysich 3HaueHusMU AGy,, PearupyrolIUX BEIIECTB, BHIYHCIIUTE
AGg, peaxuuu SO, (r)+2H,S(r)=3S(x)+2H,0(x) u
OIIPEIENUTE, MOKET JIM OHA OCYLIECTBUTHCS MPU CTAHIAPTHBIX
YCIIOBHSX.

BermecTso AGY,, k]I /MOTIb
SO2(r) - 300,4
H2S(1) -33,01

S(x) 0
H20(r) -228,1

TK-2.71.3

39.

XapakTtepucTuka HOHHOU CBsi3u CTeneHb HOHHOCTHU CBSI3U.

D¢ heKTUBHBIN 3apsi] U CTETIEHh OKUCICHHUS aTOMOB. OCHOBHBIE
THUIBI KPUCTAINIMYECKUX CTPYKTYp. DIIEMEHTapHas ssuehkKa.
KoopanHanmonHele yncia aToMOB.

TK-2.71.3

40.

MoryT 1 IPOUCXOAUTH OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIC
peaknuu Mexay BemectBamu: a) NHs u KMnOas; 6) HNO2 u HI; B)
HCl u H2Se? ITouemy? Ha ocHOBaHUM 3J€KTPOHHBIX YPaBHEHUI
paccraBbTe KOX(POHUIMESHTH B YPABHEHUHU PEAKIUH, WAYIIEH 110
cxeme: KMnO4 + KNO2 + H2SO4 — MnSOs + KNO3s + K2SO4 +
H20.

TK-2.71.3

41.

Kakoii crioco6 o0pa3oBaHusi KOBaJICHTHOM CBSI3U SIBISIETCS
JIOHOpHO-akuenTopHeiM? Kakue xumuueckue cBsi3u B noHax BF, ?

VYkaxure 10HOp U akientop. Kak o0bACHUTH TeTpa’ipHuecKoe
CTpOEHHE HOHA?

TK-2.71.3

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera

Bompocsr (3amaun) auis 3aueta / mudd. 3aueTa npepacraBieHsl B Tabmuie 16.




Ne i/ [Tepeuens BonpocoB (3a1ayu) auis 3adeta / mudd. 3auerta

Y4eOHBIM IJIAHOM HE MPEYCMOTPEHO

Ilepeyenp TeMm Ui KypCOBOTO TNPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI
MpeACTaBICHBI B Ta0wmIe 17.
Tabnuua 17 — IlepeueHs TeM AJ1si KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUSI KypCOBOM paboThI

No /11 [TpruMmepHBIii IepedeHb TeM Ul KypCOBOI'O IPOEKTUPOBAHUS/BBIITOIHEHUS
- KYpPCOBOH padoThI

Y4eOHbIM IJIAHOM HE MPEIYCMOTPEHO

Bomnpocsl s mpoBeneHus NPOMEXKYTOYHOM aTTecTalMd B BHJIE TECTUPOBAHUSA
npeJIcTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpuMepHBIi IepedeHb BOIIPOCOB IS TECTOB

Ne n/nt [TpuMepHBIii IepeueHb BOIPOCOB Ul TECTOB

Y4eOHbIM IJITAHOM HE IPEYyCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO IAMCHUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOPMBI
o0ydeHus1, peIcTaBIeHbI B Ta0wmie 19.

Ta6mmia 19 — [lepedyeHr KOHTPOIBHBIX padbOT

Ne /i [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuanbl,  ONpEACNAIOIIME  HPOLEAYphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIIUX JdTanbl (HOPMUPOBAHMS KOMIETEHLMH, coaepxkarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTHpyrOmMX MOPSAAOK MU MIPOLEAYpPY
MPOBEICHUS TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH U TIPOMEKYTOUHOW aTTeCTAllUU O0YYaroIuXcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIMUXCs IO OCBOCHUIO TUCIIUTUTUHBI
[{eapt0 TUCHUILIMHBI SABISETCS — MOJYYCHHE CTYJIEHTaMHU HEOOXOAMUMBIX 3HAHHWM, YMCHHH H
HABBIKOB B 00JIACTH XMMHH, YTO TIO3BOJIUT UM YCIIEIITHO PEIIaTh TCOPSTHUSCKUE U TIPAKTHIECKUE
3aayl B O0JAacTH  DHEPreTHKW, TNPOSKTUPOBAHMS U OKCIUTyatanued  JroObIX
ANEKTPOIHEPTCTHUECKUX U TEIUIOIHEPTETUICCKUX YCTAHOBOK, BHE 3aBHCHMOCTH OT TOTO, KaKOW
DHEPropecypc OHU HCTOIB3YIOT: DJHEPTETUIECKUE €CTECTBEHHBIE MOTOKH WM HETPAAULIMOHHBIE
CXEMBI 3JICKTPO- U Terutoreneparuu. O0yJarommecs A0KHBI OCBOUTH TUCIMILIMHY HA YPOBHE,
MO3BOJIAIOIIEM WM TPUMEHUTh CBOM HAaBBIKH B cepe DHEPreTHKU M DIEKTPOIHEPTUU TIO
OOCITY)KUBAHUIO DJICKTPHYECKUX CHUCTEM, TOJIYYHBIIET0 TIOJArOTOBKY IO 00pa3oBaTeIbHON
nporpamme 6akanaspa 13.03.02 «DnexTposHepreTrka U 3MEeKTPOTEXHUKA
11.1. Meronuueckue yKa3zaHuAS JUIsI OOYYaIOMUXCS TIO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuana.

OcCHOBHOE Ha3HAYCHWE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOWHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE HW3NIOKEHHE ydeOHOro marepuana. Ha3HaueHHe COBPEMEHHOHN JIEKIIUU B
paMKax JUCITUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO HMH(OPMAIMIO 10 TeMe, a B OCBOCHUH
(dyHIaMEHTaNIbHBIX MPOOJIEM JUCIHIUIMHBI, METOJAOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JTOCTMDKCHUM HaydHOM MBICIH. B ydeOHOM mporiecce JIKIUS BBITIOIHSAET METOA0JIOTHYECKYIO,
OpTraHU3aIMOHHYI0 U MHpOpMaMoHHYI0 (GyHKIMU. JIeKIus pacKphIBaeT MOHATHIHBIN ammapat
KOHKPETHOW o00OsiacTh 3HaHUs, €€ TpOoOJeMBbI, JaeT IEIbHOE MPEJCTaBICHUE O JUCIUILUIMHE,
MOKA3bIBACT B3aUMOCBS3b C APYTUMHU JUCIUTLITTHAMH.

IInanupyeMble pe3yJIbTaThl IIPH OCBOSHUH 00YYAIOIIMMUCS JIEKIIMOHHOIO MaTEpHaa;




— TIOJIy4€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— IOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-JENOBBIX  KayecTB, JIOOBM K MNpeAMETy H
CaMOCTOSITEJIbHOTO TBOPUYECKOTO MBIIIIJICHHUSI.

— TOsBJIEHUE HEOOXOAUMOI0 HHTEpeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboThI;

— T[IOJlydYeHWE 3HAaHWKA O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKA U O
IPOTHO3€ UX Pa3BUTHs Ha OIKaIINe TO/IbI;

— Hay4uThCSI METOJIUYECKH 0OpadaThiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICIU M
MOJIOXKCHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TMOBTOPATh MX B  Pa3IMYHBIX
bopMyIHpoBKax);

— MOJIy4€HHE TOYHOT'O NOHUMaHHS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHI.

JIeKUMOHHBI MaTepuan MOXET COINPOBOXKIATBCA JIEMOHCTpalued CIaiI0B W
UCIOJIb30BAaHUEM DPA3/aTOYHOIO MaTepuayia IpH MPOBEAEHUM KOPOTKHX TUCKycCHUHl 00
0COOEHHOCTSIX IPUMEHEHHS OTJCIFHBIX TEMATHK IT0 JTUCIUIUTHHE.

CrpyKTypa npeiocTaBieHus JEKIHOHHOTO MaTepuana:

Berymuienne — yacThb JIeKLUH, 11eJ1b KOTOPO - 3aMHTEPECOBAaTh U HACTPOUTH ayIUTOPHUIO Ha
BOCIIpHUATHE Yy4eOHOro marepuana. B ero coctaB BXOIAT: (QOPMYIHPOBKA TEeMbI JIEKIHH,
XapaKTEepUCTHKA €€ — MPOo(hecCHOHATBbHON 3HAUMMOCTH, HOBU3HBI U CTENEHU U3YyYEHHOCTH, 1IeJIN
JEeKIMM; U3JI0KEHUE IUIaHa JIEKIMM, BKJIIOYAIOIIEr0 HAaUMEHOBAaHHS — OCHOBHBIX BOIIPOCOB,
HOJUIeKALUX PACCMOTPEHHMIO HA JICKIUM;  XapaKTepUCTUKAa PEKOMEHAYeMOH JHMTepaTyphl,
HEOOXOJUMOW [UIsl OpraHu3alud CaMOCTOSATENbHOM pPabOThl CTYJIEHTOB; PETPOCHEKLINS-
HallOMHHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha— TMPOLUION JEKIHMH, CBSI3b HUX C HOBBIM
MaTepUajoM, yKa3aHHE Ha €ro pojib, MECTO M 3HAYEHHE B JIAHHOW AMCLMILIMHE, a TakXe B
cUCTeMe JIpyruxX Hayk.

OcHOBHast 4acCTh - U3JI0KEHUE COJIEPKAHUS JIEKIIUU B CTPOTOM COOTBETCTBUU C
IpPEUIOKEHHBIM IJIaHOM. BritouaeT pacKpbIBalOIUil TeMy JEKIMHM KOHLENTYyalbHbIM U
dakTHuecKuii MarepHan, €ro aHalu3 M OIEHKY, pPAa3JIMYHbIE CIIOCOOBI apryMeHTaluu |
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETHUUECKUX MOJI0KEHUH.

3akioyeHne - TOJBEACHHME OOmero uTora JIEKIHH, o0000IIeHne Marepuana,
(opMyIMpOBKa BEIBOJIOB 10 T€ME JIEKIIUH; OTBETHI HA BOIIPOCHI CTYECHTOB.

Jns Hajuiekamero OCBOEHMsI Kypca XHMHUHM HCHOJb3YIOTCS CHELMAJIbHBIE HarJisIHbIE
CpEeZCTBa, C MOMOIIBI0 KOTOPBIX MOYKHO IepelaBaTh CTyJEHTaM HMH(OpPMAIMIO O BeIIeCTBax,
00BEKTaxX W cyliecTBe (DU3MYECKHMX W XMMHUYECKHX NpeBpamieHuid. JleMoHCTpanus OmBITOB,
MOJIEJIN KPUCTAIUIMYECKUX PEIETOK, TaOIMIbl U IUIAKaThl ¢ YHEPreTUYECKUMHU JHarpaMMaMu
00pa3oBaHus MOJIEKYJI, peaKIuii ¢ KaTaau3aropaMu U 0€3 HUX H T.1.

Ocy1iecTBiIeHHE KOHTPOJIA 32 BEIEHHEM CTYAEHTaMM KOHCIEKTa— JIeKIMH; oOKa3aHHe
CTYZICHTaM IOMOIIM B BEJCHMM 3alHCH JIEKUUU — (AKIEHTUPOBaHME H3JI0KEHHUS MaTepuana
JICKIMH, BBIJEJIEHUE TOJOCOM, MHTOHAILMEH, TEMIIOM peuyd Hauboliee BaXHOW HH(OpMaiuw,
UCIIOJIb30BaHUE May3 JUIs 3alIUCH TaOJIUL, CXEM)

11.4. Meroaudeckue yKa3aHus i 00yJaromUXCs 10 BBITOTHEHUIO TJAO0OPAaTOPHBIX padoT
B xoxe BbImonHEHUs 1a0OpaTOpPHBIX pabOT OOyYaroUIUiicsl AOKEH YIIIyOUTh M 3aKpEIUTh
3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHONW METOJUKONW M TEXHUKON SKCHEpUMEHTA
B COOTBETCTBUM C KBIM(UKAIIMOHHOW XapaKTEPUCTHKOW oOydaromerocs. BrwimonHeHne
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PaCUETHO-aHAIUTHYECKOM
4acTel U KOHTPOJIBHBIX MEPOIPHUITHH.
BrimonHenue 51abopaTopHBIX paboOT OO0yyaromMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpEeNesseMON Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIuM pelIeHue CIeIyoIUX OCHOBHBIX 33/a4 00y4aroIerocs:



— TIpHOOpETeHHE HABBIKOB HCCICAOBAaHHUS IMPOIECCOB, SBICHUA M OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUILTUHEI;

— 3aKpervieHHe, Pa3BUTHE M JETANN3alHs TCOPEeTHYECKUX 3HAHWM, MOJYyYCHHBIX Ha
JCKIHSIX;

— ToJlyueHHe HOBOW MH(OPMAITUH 10 N3y9aeMOW JUCIUTLINHE,

— nOpuoOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOW  paboThl ¢ JabOpaTOpHBIM
000pyI0BaHUEM M MPUOOPAMH.

3ajianue ¥ TpeOboBaHuUs K MPOBECHUIO J1a00PAaTOPHBIX paboT

1. Xumusa : XuMHUYECKHE PEAKIIMH, BBI3BIBAIOIINE SJICKTPUUECKUN TOK, DJIEKTPOJHBIC
MOTEHLHUAJBl U 3JIEKTPOJIBIKYIIIUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOIMYECKUE yKa3aHUs K
BBHITIOJTHEHHIO J1abopartopHoit pabotel / C.-IletepO. roc. yH-T a’poKOCM. MPHOOPOCTPOCHHUS ;
coct.: }O. C. Hukonaes, T. E. KpsutoBa. - Dnektpon. TekcroBbie aaH. - CIIO. : U3n-Bo I'YAII,
2015.-19c.

2.  Xwumwus. TernoBoil 3QdeKT (SHTATBINA) XUMUYECKOW pPeakiuu : [ DICKTPOHHBINA
pecypc] : MeToaudecKre yKka3aHus K BBITIOJHEHUIO Taboparoproit padotsl / C.-Ilerepbd. roc. yH-
T a’pokocMm. mpubopoctpoenust ; coct.: 0. C. Huxomaes, T. E. KpsuioBa. - DnekTpoH.
texkcToBble nad. - CII6. : U3n-Bo I'VAIL 2015.- 17 c.

3.  Xumusa : DKBUBaJEHT. 3aKOH OHKBHBAJICHTOB : [ OJIEKTPOHHBIM pecypc]
METOAMYECKHE yKa3aHUs 10 BBINOJIHEHHUIO JsabopartopHoir pabotel / C.-Ilerep6. roc. yH-T
aspokocm. mpudbopoctpoenus ; coct.: T. E. KpeutoBa, M. B. OrypiioBa. - D1eKTpoH. TEKCTOBBIC
nan. - CII6. : U3n-Bo I'YAIL 2016. - 15 c.

4. Xwumus. Koppo3ust MeTaiioB : [ DIEKTpOHHBIN pecypc]| : METOIMYECKHUE YKA3aHUS 110
BBITIOJTHEHHIO JIabopaTopHbIX padot / C.-IleTepl. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHUS ; COCT.
10. C. Hukomnaes, T. E. KpsiioBa. - DnekTpoH. TekcToBbie aaH. - CI16. : U3a-so I'YAII, 2016. -
27 c.

Crpykrypa 1 dhopMa oTdera o0 1adopartopHoil pabore

1. Tlenp paGoOTHL.

2. JlaboparopHoe 00opyToOBaHHE.

3. Omnucanue 3KCIepUMEHTA.

OO0paboTka pe3yIbTaToB

TpeGoBanus k 0hopMIIEHUIO OTYETA O JIaOOpaTOPHOI paboTe

1. Otuér nomkeH coaepkKaTh TUTYJbHBINH JIUCT, a €ro CoJIep>KaHUE COOTBETCTBOBATH
opopmienuro, corsacHo 'OCT 7.32-2017. (3amonHeHHBIE TAOJIUIIBI C TTOTYYESHHBIMHU
IKCIIEPUMEHTAILHBIMHA JaHHBIMU) HopMmaTuBHAsI TOKyMEHTAIUs, HEOOXOoauMasl s
odopmIIeHHS, MpUBEACHA Ha AJIEKTPOHHOM pecypce I'VAIIL:
https//guap.ru/standart/doc

BoinonHeHbl HEOOXOIUMBIE PACUETHI.

[TocTpoens! TpaduvecKue 3aBUCUMOCTH OT 33JJaHHBIX TTAPaMETPOB.

CrenaHbl BBIBOJIBI.

BrinonHeHbl KOHTPOJIBHBIE 3a/IaHUSI HA TEMY J1ab0paTOpHOM pabOoTHI.

arwn

11.6. MeTtoanueckue yKazaHus JUIsi 00yYaOUIMXCS 110 IPOXOKIACHUIO CAMOCTOSTEIbHON
padoThI
B xoje BBITIOJHEHUSI CAMOCTOSATEIBLHONW pa0OThI, 00YyYAOIINICS BBIOJHIET PaboTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IMpEnojaBaTesi, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTusl.
B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHON paboOThI, y oOyuaromerocs (GpopMupyercs
nesnecoodpasHoe MIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBbIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECreurBaeT BBICOKUI



YPOBEHb YCIEBAEMOCTH B MEpUOJ OOyYEHHUS, IIOMOTAeT TOJXYYHTh HABBIKM TIOBBIIICHHS
npo¢eCcCHOHAIBHOTO YPOBHS.

MetonuyeckumMu ~ MaTepuajamMH, — HANpaBSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00yyaromuxcst ABJISIOTCS:

—  y4eOHO-METOJNYECKUI MaTepHal 1o TUCIHILIHNHE;

11.7. Metoaudeckne ykazaHus A7 OOydYalOIMIUXCS TO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yYJarOIINXCsl, OCYIIECTBIIEMOTO B TCUCHUE CEMECTpa C ICJIbI0 OICHUBAHUS XO0Jia OCBOCHUS
JUACIIUILINHEIL.

1. 3amuTa 1a00paTopHBIX paboT

2. BoinonHeHue mpoBEepOYHON pabOTHI MO TeMe TaO0PaTOPHO pabOThHI

3. pelieHue 3a7a4 1o TeMe J1abopaTOpHOU paboThI.

11.8. Meroanyeckue yka3aHusl JUisi 00yJarOIIUXCS 10 MPOXOKICHUIO MPOMEXKYTOUHON
aTTeCTal1u.

[IpomexxyTouHass ~ aTrecTamusi  OOy4alOIIMXCS  MPEAYyCMAaTPUBAECT  OLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs Mo auciuruinHe. OHa BKIIOYAET B
ceost:

— DJK3aMeH — (opma OLIEHKH 3HaHUM, MOJYUYEHHBIX O0OydYaromMMcs B Ipolecce
W3YYEeHUS BCEH NUCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENbHOW pabOThI, CIOCOOHOCTH
NPUMEHATh WX JJIs pEelIeHUs MPAKTHUYECKUX 3a1ad. DK3aMEH, KaK MpPaBUiO, MPOBOJHUTCS B
NepuoJl HK3aMEHALMOHHOM CECCMM M 3aBEpIIAETCS AaTTECTAllMOHHOM OLIEHKOW «OTIUYHOM,
«XOpOILIOY, «yAOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHOY.



Jluct BHECEHUS! U3MEHEHUH B pabouyto MporpaMmy JUCHUIUINHBI
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