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1. Hean, 321244 ¥ IVIAHUPYeEMBbIe Pe3yJIbTATHI 00y4eHHs M0 JUCIUIIHHE

K 0CHOBHBIM LeJIIM OCBOEHUS JUCLUILINHBL « XUMUSA» CIEAYET OTHECTH:

- CO3JJaHUE Y CTY/IEHTOB LIEJIOCTHOM €CTECTBEHHOHAYYHOH KapTUHBI MUPA,

- dbopMupoBaHHEe y CTYJEHTOB OCHOBOIIOJIATAIONIMX IOHATUHA COBPEMEHHOM
HEOPraHMYECKOM  XHMMHUH, HEOOXOAMMBIX JUId  IOHUMaHMsl  CYIIHOCTH  COBPEMEHHBIX
METaJUTyPIrHYE€CKUX U XUMUKO- TEXHOJOTMYECKHUX MPOIIECCOB,

- MOJITOTOBKA CTYJCHTOB K JIEATEIILHOCTH B COOTBETCTBHH C KBaJTH(PHKAIIMOHHON
XapaKTEepUCTUKON OakanmaBpa 1o HampaBieHuto 22.03.02 «Meramtyprus», B TOM YHCIE
(dbopMHpOBaHKE YMEHHUH IO YCOBEPIICHCTBOBAHMIO M pa3pabOTKe MPOLIECCOB MOyYSHHUSI METAIJIOB,
CIUIaBOB M METAJUTMYECKUX H3JeNUil TpeOyeMOoro KadecTBa, a TakXe MPOIEeccOB 00pabOTKH, MpH
KOTOPBIX M3MEHSETCS MX XMMHYECKUH COCTaB M CTPYKTypa Uil JOCTHUKEHHS OIpPEEIEHHBIX
CBOMCTB.

K ocHOBHBIM 3a1a4aM OCBOCHHUS AUCUUILIUHBI « XUMHUS) CIIETYET OTHECTHU:

- OBJIAJICHHE OCHOBAMU XMMHYECKOI'O SI3bIKa U CHUMBOJIUKH, COBPEMEHHOU
TEPMHUHOJIOTHEN U crI0ocOOaMU OCYIIECTBIIEHUSI XMMUUYECKUX MPOLIECCOB,

- OCBOEHHUE OCHOBHBIX COBPEMEHHBIX MPEJCTABIEHUN O CTPOCHUH aTOMOB, MOJIEKYJI U
BELECTB,

- YMEHHE pelaTh OCHOBHbIE TUIIBI XUMUYECKUX 33/1a4,

IInanupyemMble pe3yJibTaThl 00yYCHHS 3aKIIOYAOTCA B (DOPMUPOBAHUU Y 00yUYaAIOMIETOCS
CIOCOOHOCTH PelIaTh 33Jaud XMMHUHU C MPUMEHEHHEM €CTECTBEHHOHAYYHBIX M OOMIEHHKEHEPHBIX
3HAaHUH, METOJIOB MAaTEMaTHUECKOTO aHAIN3a U MOACTHPOBaHUSA, (POpMUPOBAHUH Y 00yUArOIIErocs
HABBIKOB pelIeHHs 3a7a4 MpodeccnoHaNbHOM NeATeIbHOCTH, MPUMEHS METOIbI MOJECIUPOBAHMUS,
MaTeMaTHUYECKOT0 aHalln3a, ECTECTBEHHOHAYYHbIC U OOIIEMH)KEHEPHbIE 3HAHUSI.

OOydeHue MO IUCHUIUIMHE «XUMHS» HANpaBiIeHO Ha (OpMHUpOBaHHE y OOYyHaIOIIUXCS
CIIEYIOIINX KOMIIETEHLIN:

Kon u HaumeHOBaHue NHauKaTopbl A0CTHKEHUS] KOMIIeTeHIIUU
KOMIIETeHIHI

OIIK-1. CnocobeH pemiaTh NOIIK-1.1  3HaeT: OCHOBBI HcCTOpUH, Quiocoduu,
3a/1a4¥ Ipo¢ecCUOHATbHON MaTeMaTHKH, buzukw, XHMUH, UH(POPMALMOHHO-
NeSITeIbHOCTH, TPUMEHSIS KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTWH,  WHXXEHEpHOW W
METO/Ibl MOIEIIUPOBAHUS, KOMITbIOTEPHO rpaduku
MaTeMaTHYECKOT0 aHaIN3a,

NOIIK-1.2 yMeer: pemars CTaH/IapTHbBIE
€CTECTBEHHOHAYUYHbIE U

npodeccuoHanbHbIe 3a/1a4u c MIPUMEHEHUEM

06H_ICI/IH)KCHCpHLIC 3HaHUA .
CCTCCTBCHHOHAYYHBIX n 06H_ICI/IH)KCHCpHLIX 3HaHUH,

MCTOJO0B MATECMATHYCCKOT'0O aHaJIn3a U MOJACIIMPOBAHUS

HNOIIK-1.3 HUMeeT HaBBIKH: pemarp 3a/1auu
npoeCCUOHATBHON  JIeATETbHOCTH, TPUMEHSST  METOJbl
MO/JIEJIMPOBAHMUS, MaTeMaTH4YECKOTO aHaJm3a,
€CTECTBEHHOHAYYHbIEC U OOIIEMH)KEHEPHbIE 3HAHUS

VK-1 Cnocoben | UYK-1.1. Ananusupyer 3amady, BbIIENsSs €€ 0a3oBbIE

OCYIIECTBIIATE TOUCK, | o rapsome

KPUTHYECKUI aHaIu3 U CHUHTE3

uHpOopMaIuy, IIPUMEHSITh

NVYK-1.2. OcymiecTBiseT MOUCK, KPUTHYECKH OLECHHUBAET,
0000112€eT, CHCTEeMaTU3UPYyeT U pAHXXUPYeT MH(POPMALHIO,

TpeOyeMyo JUIsl pelICHHs TOCTABICHHOW 3a]auu
NYK-1.3. PaccmarpuBaer u mpejiaraeT pardoHAIbHBIC

CUCTEMHLIN MOIXO0. TS
pEIICHUS TTOCTABICHHBIX 33]1a4




BapUaHThl PCHICHUSA MIOCTaBJICHHOM 3aa4r, HCIIOJIb3ys
CHCTEMHBIN noaxond, KPHUTHUYCCKHU OLCHHUBACT ux
JOCTOMHCTBA M HCAOCTATKU

2.  MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JucnumimHa «XuMus» OTHOCUTCS K o0s13arenbHoM yacta OOIL.

«XUMUS» B3aUMOCBSI3aHA JIOTUYECKU, COACPHKATEIHHO U METOAMYECKH CO CIEAYIOIIUMU
aucuurimHaMu U npaktukamu OOIT:

—(u3uKa;

— (U3UKO-XUMUYECKUE METO/IbI AaHATTN3a BEIIICCTB;

— METaJUTyPTHYECKHE TEXHOJIOTHH;

— METaJUTYpTusl IBETHBIX METAIJIOB;

— METaJUTYPIHs JKelie3a U YyryHa,

— KOppO3Usl U 3al1UTa METAJIJIOB.

3. CTpyKTypa u coepkaHue IUCHUNIHHBI

OO0111ast TPYTI0EMKOCTh TUCIUILTHHBI COCTABISACT 4 3a4eTHBIX eauHuIbl (144 akaaeMuIecKux
yaca u3 HUX 134 gac-camocTosITelIbHas padoTa).

3.1 Buabl yueOHoiIi paGoThI H TPY10€MKOCTH
(no popmam 0OyueHus)

3.1.1. OyHo-3a04Has popma 00yueHHUs

/i Buj yueOHoii paboTsl KOJ:IY:‘:f)zTBO CeMeCT??
AyIUTOpPHBIE 3aHATHA 36 36
B Tom unce:
Jlexktun 12 12
11
CeMuHapckue/mpakTHUECKUE 3aHATHS 12 12
1.2
JlabopaTopHbIe 3aHATHS 12 12
13
CamocrosiTesibHas padoTa 108 108
B ToM uncre:
[ToaroToBka K TOMyCKy U 3alIUTE JaOOPATOPHBIX paboT 24 24
2.1
[ToaroroBka Kk MPOMEKYTOYHBIM M UTOTOBBIM TECTaM 32 32
2.2
BrimonHeHre caMOoCTOSATENNEHOM PaObOTHI 20 20
2.3
W3yueHne TeopeTHIeCcKOro MaTeprara, 32 32
2.4 | mpemycMOTPEHHOTO MPOrPaMMON
IIpoMeskyTOUHasI aTTECTALUS
3auet/aud.3auer/sK3aMeH 3K3aMeH 3K3aMEH
Hroro 144 144




3.1.2. 3aounas popma oOyueHus

. KonuyecTBo Cemectp
Buna yueoHoii padoTbi
n/n 4acoB 4
AyIMTOPHBIE 3aHATHUS 10 10
B ToMm uucre:
Jlekun 4 4
1.1
CeMmuHapCKue/IPAaKTUYECKHUE 3aHITHS 2 2
1.2
JlaGopaTopHbIe 3aHATHS 4 4
1.3
CamocrosiTesibHas padoTa 134 134
B Tom uucne:
[ToaroroBka K JOMYCKY U 3alIUTE 6 6
2.1 | maGopaTropHBIX pabOT
[ToaroroBka K MPOMEXYTOUHBIM H 42 42
2.2 | UTOTOBBIM TE€CTaM
BrlinorHeHNE caMOCTOSATEILHOM pabOThI 44 44
2.3
N3yuenune TeopeTnyeckoro Marepuaa, 42 42
2.4 | mpenycMOTPEHHOTO MPOrPaMMON
IIpomexyTouHAasn aTTECTALUSA
3auet/aud.3auer/sK3aMeH JK3aMeH JK3aMEH
Hroro 144 144
3.2 TemaTu4yeckuii MJIaH H3y4YeHHU s TUCITUTITIHHBI
3.2.1. 3aounas ¢popma oOyueHus
TpyroemkocTs, yac
AyautopHas pa6oTa =
) 2 Z 9 g g
= = s 2 §8 |E3 E o
Ne Tembl S = | 2=l S E |E § 'S
n/n IMCIUTLTHHBI > 5 5 E E#E 8 = g 5 =
= o2 = = B o9 |E 3§ o g
s L g =
8" 2 | 3 2
= o o
q
11 Tema 1.OcHOBHBIC MOHATHUS U 37 35
3aKOHBI XUMuH. OO01THE
TIPUHIIMITEI B3aUMOJICHCTBUS
MEXy KIaccaMu
HEOPTaHMYECKUX COSIUHEHHIA
12 Tewma 2. 3aKkOHOMEPHOCTH 37 35

MPOTEKAHHUS XUMHUECKUX
nporieccoB. TemnoBoit 3¢ dext




XUMHUYECKUX PEaKIIUi.
DHTponus U cBOOOAHAS
sHeprus [ n60ca.

13

JlaboparopHas pabota Nel.
CocraB 1 PUTOTOBIICHUE
PacTBOPOB.

32

30

14

JlabGopaTopHas paboTa
No2.251eKTp0oJin3 BOJAHBIX
pacTBOpOB

32

30

15

[IpakTrueckoe 3ansitue Nel.
PactBopsl. PaBHOBecue B
pacTBopax EKTPOIUTOB

Hroro

144

134

3.2.2. OuHO-3a04Has popma 00yUeHHUs

n/n

Tembl
JTUCIUILTHHBI

TpynoemkocTs, yac

Bcero

Jlexmmn

AyautopHasi pabora
[©)

Cemunap
ckue/
MPaKTHYECKHE

3aHATUA

JlabGopar
PHBIC 3aHATHUA

4g

[Ipaktn
CKAd TINTITOTORKA

CamocrosTe
JbHas padora

11

Tema 1.OcHOBHBIE TTOHSTHSA
M 3aKOHBI XuMuu. OO1IHe
TIPUHITUTIBI B3aUMOICHCTBUSI
MEXIY KIIacCaMH
HEOPTraHUYECKUX COCTUHEHUIN

12

=
o

1.2

Tema 2.CtpoeHue aroma.
OcHOBHBIE TIOJIOKEHUS
KBaHTOBOI MEXaHUKHU.
DIIEKTpOHHAsA CTPYKTypa
atoMoB u [lepnonnyeckas
CUCTEMa 3JIEMEHTOB

AN .Menneneena.

12

10

13

Tema 3. XumMuueckas CBsI3b U
CTPOEHUE MOJIEKYJIL.
OmnucaHue XUMHUYECKOH CBSI3H
110 METOJy B&JICHTHBIX CBS3€I

12

10

14

Tema 4 . 3akoHOMEpPHOCTH
MPOTEKAHUS XUMHUCCKHUX
npoueccoB. TermoBon

(D PEeKT XUMUIECKUX
peaxkuuii. JHTpONUs U
cBoOotHas sHeprus [ mooca.

12

10




15

Tema 5. Xumunueckas
KWHETHKA U KaTalln3.
XHUMHUYECKOE PAaBHOBECHE.

12

10

1.6

[TpakTnueckoe 3anstue Nel.
CrexnomMeTpuyecKue pacuyeThl
0 XUMUYECKUM (OopMyiIaM U
YPaBHEHUSIM XUMHUYECKUX
peaKIuii.

10

1.7

JlaGopaTtophnas pabota Nel.
CocTaB ¥ IpUroTOBIIEHUE
PacTBOPOB.

18

JlaGopaTtopnas pabota Ne2.
CKOpOCTh XUMHUYECKUX
peakiui

1.9

Tema 6. OKHCTUTETHHO —
BOCCTAQHOBHTEIILHbIC
IIPOLIECCHI. DIEKTPOIU3
pacIIaBOB ¥ BOJIHBIX
PAacTBOPOB AIIEKTPOJIUTOB

12

10

1.10

[IpakTuueckoe 3anstue No2.
PactBopsl. PaBHOBeCue B
pacTBOpax 3JIEKTPOIUTOB

10

111

JlaGopaTtopnas pabota Ne3.
Peakuuu okucienus-
BOCCTaHOBJICHHSI.

112

JlaGoparopHas pabora
No4.9nexTponn3 BoIHBIX
pPacTBOPOB JIEKTPOJIUTOB.

1.13

[IpakTuueckoe 3anarue Ne3.
DHepreTuka XUMUYECKHUX
peakuuid. PacueTHas onienka
BO3MOHOCTH MPOTEKAHUS
XAMHYECKHUX PEAKIINI

10

1.14

[TpakTrueckoe 3anstue Ne4.
CriocoObI nostyueHust u
OYHCTKH OT NpUMeEcen
METAJUIOB

10

Hroro

144

12

116

3.3 Conep:xaHue TUCHUNIUHBI

Tema 1. OcHOBHbIEe TOHATHS M 3aKOHBI XUMHUH. O01Me MPUHIIUNBI B3aUMO/1eii CTBUSI

MEXKITY KiIIacCaMU HCOPraHUIECKHUX CcOeMHEeHHU.




XuMHsi B CHCTEME CCTECTBCHHBIX HayK. 3HAYEeHHUE XHMHUHU JUIS METaLTyprU4ecKOro
npou3BojcTBa. CBsi3b XUMHHM C TpoOieMaMu dkoioruu. O0o0ImeHrne HadalbHBIX XUMHUYECKHX
3HaHWi. OCHOBHBIC TIOHSTHS XMMHH: MaTepHsi, BEIIECTBO, aTOM, MOJIEKYJa, WOH, XMMUYCCKHU
DIIEMEHT, HW30TOINBl XUMHYECKOro 3jeMeHTa. OCHOBHBIE KOJMYECTBEHHBIE XapPaKTEPUCTUKH,
OTHOCHTEJIbHBIC aTOMHBIC W MOJICKYJIIPHBIE MacChl, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BeEM,
MaccoBasi 1 00bEMHAs 101, MOJISIPHAS KOHLIEHTPALHSL.

3aKOH COXpaHEHHs MAcChl MPH XUMHUYECKUX PEAKIUAX. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH
ABorajnpo. Ypasaenue Knaneiipona-MeHneneena.

Tema 2. Ctpoenue aTroma. OCHOBHBIE MOJI0KEHUSI KBAHTOBOW MeXaHUKH. JJIeKTPOHHASA
cTpykrypa atomoB u Ilepuoanyeckasi cucrema 1ementoB [[.M.MenaeneeBa.

OCHOBHBIE TOJI0KEHUSI KBAHTOBOM MEXaHUKU, MPUHIIMITBI KBAHTOBAHMS SHEPTUU. Y paBHECHUE
[Inanka. KopnyckyisipHO-BOJTHOBBIE CBOWCTBA 4acTul. YpaBHeHue pe-bpoitna. [lpunuun
Heonpenenéunoctu ['eiizendepra. Bonnosoe ypaBuenue péaunrepa. ATomHast opOUTab.
Pacnipenenenurie 31€KTPOHOB B  MHOTO3JEKTpOHHBIX aroMax. [lpunnun Ilaynu. Ilpuninun
HanMeHbIel saepruu. [Ipasuno Xyuma. [Ipasusio Kieukosckoro. s-, -p,-d-u f-371eMeHTHLI.

®opmynupoka I[lepuognueckoro 3akona J[.M.Menneneea . CTpykTypa NEepUOAMYECKOU
CUCTEMBI 3JIEMEHTOB. 3aKOHOMEPHOCTH M3MEHEHHUS B IEpHoJax M Ipylmax aTOMHOIO pajauyca,
SHEPIMM MOHHU3AIMHU, CPOJACTBA K JJIEKTPOHY, 3JEKTPOOTPULATEIBHOCTH, METAJUIMYHOCTU U
HEMETAJUIMYHOCTH,  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  CIIOCOOHOCTM  aTOMOB,  KHMCJIOTHO-
OCHOBHOM MPUPOJIbI OKCUAOB U TUIPOKCHUIOB.

Tema 3. Xumnueckasi CBSI3b U CTPOEHHE MOJIEKYJL.

CymHocTh 00pa30oBaHMsl XUMUYECKOW CBsI3U. THUIBI XMMHUYECKOW CBSI3U: KOBaJCHTHas,
MOHHasE W  Meraunyeckas. CymHocTh oOpa3oBaHMsl XUMHYECKOM  cBsizu. OCHOBHbBIE
XapaKTEPUCTUKH KOBAJIEHTHOM CBSI3M: JUIMHA SHEPIUM CBS3M, BAJCHTHBIE YIIbl. 3aKOHOMEPHOCTHU
W3MEHEHUS ITHX XapaKTEPUCTUK (B OJHOTUITHBIX cOeAuHEHUsX). CrIocOObl OMUCAHUsI XUMHUYECKOM
CBSI3M: METOJI BAJICHTHBIX CBSI3€H W METOA MOJEKYIApPHBIX opOuTaneii. OOMEHHBIH U JOHOPHO-
aKIENTOPHBIM MEXaHU3Mbl O00pa30BaHUsS KOBAJIEHTHOM CBs3U. HachIllleHHOCTH, HANPaBIEHHOCTD,
MOJISIPU3AIMU U KPATHOCTh KOBAJIGHTHOM CBs3H. [ MOpuau3anus aTOMHBIX opoutasneil. OCHOBHOE U
BO30YKAEHHOE cocTossHuE aToMoB. OcHOBHbIE TuIBl rubpuau3anuu. IlpocTpaHcTBeHHOE
pacnoioKeHUue aTOMOB BMoJIeKyJiaX. MIOHHas CBSI3b KaK MpEeibHBIM Clydaid KOBAJIEHTHOW CBSI3U.
CBs3p CTENEHW HOHHOCTH CBS3M C DJEKTPOOTPULIATENBHOCTHIO aTOMOB, HEHACBIIIEHHOCTh H
HEHaIIPaBJIEHHOCTh HOHHOM CBSI3U.

Tema 4 . 3aK0HOMEPHOCTH NPOTEKAHUSA XUMHYECKHUX MPOLECCOB.

OHepreTuka XuMudeckux peakuuil. TepmoauHamuueckas cuctema. [lapameTpsl u QyHKIMA
COCTOSIHUSI CHUCTeMBbl. BHyTpeHHsisi sHeprusi cuctembl. Termora u pabotel. IlepBblit 3akoH
TEPMOJUHAMUKHU.

TeroBoit 3pdext u sHTanbnus. CTaHAapTHas SHTAJIbIUS OOpa30BaHMS BEIIECTB. 3aKOH
['ecca mero nocneactBusi. Beranciaenue TemnaoBoro 3hdexkra XuMU4eCcKoi peakimu.

OHTponusi, €€ 3aBHCHUMOCTb OT IPUPOJABI COEAVMHEHUN W Temmeparypbl. CranaaprHas
OHTPOIHUS UPACYET U3MEHEHHUS] DHTPOIIMU XUMUUECKOU pEaKIny.

Oneprus ['mb06ca um e€ wu3MeHeHuss B XUMHYECKUX peakuusax. CTaHIapTHas SHEPTrUU
['n66ca. OnpeneneHue BO3MOKHOCTH MPOTEKAHUSI XUMHUECKON PEeaKIInu.

Tema 5. XumMu4yeckasi KHHETHKA U KaTaJIu3. XMMHYeCKOe PaBHOBECHE.

Knaccugpukanus xumuueckux peakuui. KuHeTHueckue XapaKTEpPUCTHKH T'OMOTE€HHBIX
FeTEPOreHHBIX XMMHUUYECKHX PEaKIMil: CKOPOCThb, KOHCTaHTa CKOPOCTU. PaKTOPBI, BIUSIONIUE HA
CKOPOCTh XMMUYECKOW peakiuu. 3aKOH JEHCTBYIOIIMX Macc. BiausHue temneparypsl Ha CKOPOCTb
XHMHYECKUX PpEAKUHUA. DHEprusi akTUBAlMHU, AKTUBHBIE MOJIEKYJbl. YpaBHEHUE AppeHuyca.
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[IpaBuno Bant-I'odhda. T'omoreHHbIi W TeTeporeHHBIM KaTanm3. llpuMeHeHWe Karaausza B
MIPOMBIIIJIEHHOCTH.

Xumuyeckoe paBHoBecue. OOpaTumble U HeoOpaTHMble XUMHUeckue peakuuu. KoHcranrta
XAMHYECKOrO0 paBHOBeCUsA. DakTOpbl BIMSIOIMIME HA XUMH4Yeckoe paBHoBecue. [Ipunumn Jle
[[Tarenbe-bpayHa, ero 3HaueHue 1Jisl OCYIIECTBICHUS! XUMHUYECKUX ITPOLECCOB.

Tema 6. OKHCIUTEJBHO — BOCCTAHOBUTEJIbHBIE MPOIECCHI.

Oco0OeHHOCTH OKHCIUTEIIbHO-BOCCTAHOBUTENLHBIX peakiuii. CTeneHb OKUCICHUS aToMa B
XUMHYECKOM  coefuHeHur. OCHOBHBIE OKHUCIUTENss M BOCCTaHOBHUTENH. PaccTaHoBka
KO3(QQHUIMEHTOB B YpaBHEHUSX peakiuil. BiusHMe KHCIOTHOCTH pPacTBOPOB Ha MpPOTEKaHHE
OKHUCJIUTEIbHO- BOCCTAHOBUTENBHBIX peakiuii. OKUCIUTENTbHO-BOCCTAHOBUTEILHOE PaBHOBECHE Ha
TpaHUIe «MeTalI- pacTBop». lloHsATHE 00 »dJEKTpoJe, IBOWHOM JJIEKTPHUYECKOM CJIO€ W
3JIEKTPOJIHBIX MOTeHUuanax. BuabanektponoB. CTaHaapTHBIA BOJOPOAHBIN AeKTpod. M3mepenue
DIIEKTPOAHBIX TOTEHHUAIOB. YpaBHeHHe HepHcra. Onekrponasmwkymas cuia U paborta
raibBaHuuyeckoro anementa  [anmdnsa-Axo6u. DJAC wu  HampaBineHUS  OKUCIUTEIHHO-
BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ.

3.4 TemaTHKa CeMHHAPCKHUX/MPAKTHYECKHX U JIA0OPATOPHBIX 3aHATHI

3.4.1. IIpakTuveckue 3aHATHS

IIpakTuyeckoe 3anarue Nel. CTexuoMeTpudeckrue pacueTsl 10 XUMHUUECKUM (hopMyiaM U
YPaBHEHUSM XUMHUYECKHX PEAKIIHUM.

IIpakTnueckoe 3anarue Ne2. PactBopsl. PaBHOBECHE B pacTBOpax 3J1EKTPOJIINTOB

[IpakTuueckoe 3ansTue Ne3. DHepreTuka XUMHUYECKUX peakiuii. PacueTHas onieHka
BO3MO>KHOCTH ITPOTEKAHNUS XUMUUYECKUX pEaKIHii

[IpakTuueckoe 3ansTue Ne4. CiocoObl MOTy4€HUS U OYUCTKU OT IIPUMECEH METaIJIOB

3.4.2. JabopaTopHbIe 3aHATHS

JlabopaTopnasi padora Nel. CocTaB ¥ IPUTOTOBIIEHUE PACTBOPOB.

DKCHepUMEHT B XUMHH. XUMHUYECKas OCy/Aa, PeaKTUBBI U 000pyaoBaHue. OCHOBHbIE
npaBuia paboThl B XMMUYECKOH J1JaOOpaTOPUH U TEXHUKA 0€30MaCHOCTH.

Crnioco0sI pacuéra 3aanHOM KOHIIeHTparmu. OrnpeaeneHne II0THOCTH pacTBopoB. Criocod
OIpEENIEHUs] COCTaBa IPUTOTOBIEHHBIX PACTBOPOB. TUTPUMETPUUECKOE ONPEAEIEHUE COCTaBa
MPUTOTOBJIEHHOT'O PacTBOpA.

JlaGoparopHas padora Ne2. CKOpOCTh XUMHYECKUX PEAKIINI

CKOpOCTh M KOHCTaHTa CKOPOCTH XUMHUYECKUX peaklHii. [ OMOreHHbIE U T€TepOTreHHbIE
peakuuu. BiusHue TemnepaTypsl, KOHLIEHTPALUU pearupyrouX BEIIECTB U KaTaau3aTopa Ha
CKOPOCTh XUMHUYECKUX peaKIuil

JlabopaTopnasi padora Ne3. Peakuiny OKUCIIEHUA-BOCCTaHOBIICHHUS.

CreneHb OKUCIEHNS aTOMOB XUMHUYECKHUX COeTMHEHN. OCHOBHBIE OKUCIUTENEH
BOCCTaHOBUTENS. BriusiHue xapakTtepa cpe/ibl Ha OKUCIUTEIbHYIO CIOCOOHOCTh IIepMaHraHara
Kanus. J[BolicTBEHHas mpHUpojia MepoKcuaa BOAOPOA.

JlabopaTopnasi padota Ne4.D51eKTposIn3 BOAHBIX PACTBOPOB AJIEKTPOJIUTOB.

DIEKTPOJHBIEC PEaKIMH ITpH neKTponuse. [locienoBareabHOCTD pa3psia KATHOHOB METAJUIOB
B pacIjiaBax M pacTBOpax 3JEKTPoJUTOB. KoanuecTBEHHbIE 3aBUCUMOCTH IIPU 3JIEKTPOJIU3E, BHIXO/
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10 TOKY. :‘)HeKTpOHI/IB pacTBOpPOB € HEPACTBOPHMMBIM H PACTBOPUMBIM aHOAOM, OIPEACICHUC
BbIXO/la 110 MOHY ITPH BBIACJICHUH MCTAJlJIa U3 PACTBOPOB

3.5 TemaTnka KypCcOBbIX MPOEKTOB (KYPCOBBIX padoT)

KypcoBsie paboThI HE MPEayCMOTPEHBI
4, Y4eOHO-MeTOAMYECKOE M MH(POPMAITUOHHOE 00ecTeueHue

4.1 HopmatusHble 10kyMeHTBI U 'OCTb1

1. ®I'OC BIIO mno nanpapneHuto noArotoku 22.03.02 «Metamnyprus» yTBEp>KICHHBIH,
Muno6pnayku Poccun 25.05.2020

2. Ilpukaz MunoOpuayku Poccum ot 05.04.2017 Ne310 «OO6 yTBepkIE€HUU TMOPAIKA
OpraHM3alMl M OCYUIECTBIIEHUS 00pa30BaTENbHOM JEATENbHOCTH IO IIpOrpaMMmaM BBICLIETO
npodeccHoHanBpHOrO 00pa3oBaHus- IMporpaMmaM OakajaBpuara, MporpaMmaM CIelHaJIuTeTa
,JIPOrpaMMaM MarucTpaTypbi»

3. Ilpuka3z MunoOpHayku ot 25.08.2017 Ne816 «OO0 yTBepkIeHUU MOPsIKA TPUMEHEHUS
OpraHM3alUsIMH  ,OCYILECTBIISIIOIIMMHM  OOpa30BaTEIbHYIO  JIEATEIbHOCTh  AJIEKTPOHHOIO
00y4YeHHS, JUCTALIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTUI MpH peaau3aluu I[pUu  pealu3aluu
00pa30BaTeNbHbIX TPOrPaMM»

4. HopmaTUBHO-METOUYECKHE TOKyMEHTH MuHoOpHayku Poccun

5.JIokanpHBIE HOPMATHUBHBIE AKThl Y HUBEPCUTETA

4.2  OcHoBHas TUTEpaTYypa

1. 1. Xumust: yaeOHUK U IPAKTUKYM Ui IpUKJIaaHoro Oakanaspuara / T.B.
MaptsinoBa, 11.B. Apramonosa, E.b. 'onynoB — M.: U3narensctBo KOpaiir, 2015. —
3%c.

2. MaprteiHoBa, T.B. IlpakTukym MO HEOpPTaHWYECKOH XUMHUM [DIEKTpOHHBIH pecypc]/
T.B. MapteiHoBa; nox pen. aBropa.- M.: YHuBepcurer mammHoctpoenus, 2013. —
60c. (Ne2828). — URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

4.3  JlonoiHUTEJbHAA JUTEepaTypa

1. T'munxa H.JI. O6mas xumus. M. FOpaiit, 2012. — 898c.

2. 3amaun u ynpaxsHeHus mo ob6mrerd xumun / H.JIL. Tnmuaka — M.: H3garensctBo
«KHOPYCy, 2012.

—240c.

3. MapreiHoBa, T.B. 3amanus [ caMOCTOSITENLHON pabOTHI: yueOHOe Mmocodue
[DnexTponnsiit pecypc]/ T.B. MapteinoBa; nox pen. aBropa.- M.: MI'TY «MAMNy,
2011. — 117c. — URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. AxmeroB, H.C. OOmas u HeopraHWdeckas XuUMHUA. [DIEKTPOHHBIH pecypc] —
Onektpon. gman. — CII6. : Jlams, 2014. - 752 c¢. — URL:
http://e.lanbook.com/book/50684.

5. AxmeroB, H.C. JlaGopaTopHble ¥ CeMHHapcKHe 3aHATUS 10 OO0med u
Heopranuueckoi xumuu. [Dnexkrponnsiii pecype] / H.C. Axmeros, M.K. Asu3zona,



http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://e.lanbook.com/book/50684
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JLU. bagpiruna. — OnektpoH. man. — CII6. : Jlawp, 2014, — 368 c. — URL:
http://e.lanbook.com/book/50685

4.4  DaexkTpoHHbIE 00pa3oBaTe/ibHbIE PeCYpPChl
[lpoBenenue 3aHATHH ¥ aTTeCTAllMii BO3MOXKHO B JHCTAaHIIMOHHOM Qopmare ¢
NPUMEHEHUEM CHCTEMBI JUCTaHIIMOHHOTO oOyuenus yHuBepcurera (CHO-LMS) Ha ocHoOBe
pa3paboTaHHBIX Kadeapoil AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnuenam
nporpammel: Pazpaborannsie JOP BKIIIO4AIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
Xumus https://online.mospolytech.ru/course/view.php?id=6930
[Topsimox mpoBeneHuss pabOT B IUCTAHIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacopsHKeHUSIMU TIPOPEKTOpa 10 yueOHOH paboTe W/niH HEHTPOM YU4eOHO-METOINIECKO paboTHI.
Kaxnaplii cTygeHT oOecliedeH WHIMBUAYAIBHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K JJICKTPOHHBIM
6ubmmorekam ynusepcuterta (elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog).
DNEeKTPOHHO-0MOIMOTEYHBIM CUCTEMBI (3JICKTPOHHBIE OMOIMOTEKH)
1. ITopran Xumudeckoro ¢pakyaprera MI'Y http://www.chem.msu.su/rus
2. Xumuueckoe obpa3zoBanue U Hayka B Poccun
http://www.chemnet.ru/rus/teaching/thermo/welcome.html
3. IlleBenskoB A.B. (pen.) Heoprannueckast xumusi. Borpocs! u 3aiaun
https://vk.com/doc82656221 6354753797
4.DnekrponHas oubnnoTeka mo xumuu (Chemnet.ru) http://www.chemnet.ru/rus/elibrary/

45  JIuueH3NOHHOE " CBO0OOIHO pacnpocTpaHsiemoe NMPOrpaMMHoOe
odecrneyeHue
Haunmen Pa3paboru HocrynHoc Ccebuika Ha Enunbrii
OBaHHe UK HO | 1B peectp POCCHICKUX
(mpaBoobaagaren | (JIMIEH3UOHHOE, nporpamm aast OBM n B/
b) cB000/IHO (Ipu HAJTMYMH)
pacnpocTpaHsieM
oe)
Astra 000 JInmen3non https://reestr.digital.go
Linux Common | "PYCBUTEX- HOE v.ru/reestr/305783/?sphrase i
Edition ACTPA" d=954036
MoitOdu 000 JIuteH3nox https://reestr.digital.go
c "HOBLIE HOE v.ru/reestr/301558/?sphrase i
OBJIAYHBIE d=943375
TEXHOJIOTUN"
4.6  CoBpemeHHble MpodecCHOHAIBLHBbIE 0a3bl JAHHBIX U MHPOPMALMOHHbIE

CIIPpaBOYHBbIC CUCTEMBI

Ilepeuens pecypcoB cetu UHTepHeT, A0CTYNHBIX /1JIS1 OCBOEHUS IMCHUILIHHBI:



http://e.lanbook.com/book/50685
https://online.mospolytech.ru/course/view.php?id=6930
http://www.chem.msu.su/rus
http://www.chemnet.ru/rus/teaching/thermo/welcome.html
https://vk.com/doc82656221_635475379
http://www.chemnet.ru/rus/elibrary/
http://www.chemnet.ru/rus/elibrary/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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CcebLika Ha
HanmeHnoBanme JocTymHocTh
pecypc
NupopManinoHHO-CIIPABOYHBIE CHCTEMbI
WHpopManinoHHbIE pecypChl http://
dopmar pecyp p JocTynHo
Cetu Koncynperantlntoc www.consultant.ru
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanp https://e.lanbook.com JocTynHa B cetu
HuTtepHet 6e3
OrpaHUYEHUN
IPR Books https://www.iprbooksh JlocTymnHa B ceTu
op.ru Hurepuer 6e3
OrpaHUYCHUHN
[TpodeccronabHBIN http://www.chemnet.ru JlocTyriHa B ceTn
WUHTEPHET PECYPC , MOCBSIICHHBIN [rus/welcome.html HuTepHer
XUMHUHU
IIpodeccnonanbubie 6a3bl JAHHBIX
baza  mamneix  Hayudoii | http://www.elibrary.ru JlocTynHO
3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)
Web of Science Core | http://webofscience.com HoctymHo
Collection — monuremarudeckas
pedepatuBHO-OnbIMOrpadudeckas
u HayKOMETpUYecKast
(bubnuomeTpuyeckas) 6a3a TaHHBIX
S. MarepuajbHO-TEXHHUYECKOE o0ecreyeHmne

Jl1st mpoBeieHrs 1a00paTOPHOTO MPAKTUKyMa Ha COBPEMEHHOM YPOBHE TP BHITIOJIHCHUH
1ab0paTOPHBIX pabOT MPEAYCMOTPEHO MCTIOIB30BAHKE CIEAYIOIIETO 000PY1I0BaHMUS:
Huctunnsitop [1-20.

Anamurryaeckue Becsl BJIP-200.
Becsr BJITK-50.

N cTouyHMK TOCTOSTHHOTO TOKA
BrInmpsiMuTens MOTYIPOBOTHUKOBBII
MunimamMnepmeTpsl.
DIEKTPOIU3EPHI.
pH-meTp-noHOMETpHI «IKCIIEPT».
Konaykromerp «9kcnepT»

0.  TepmocTatrbl BOASHBIE

1K Pentium 4-1

HoOoo~NoOarwNE

[
=


http://www.consultant.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.chemnet.ru/rus/welcome.html
http://www.chemnet.ru/rus/welcome.html
http://www.elibrary.ru/
http://webofscience.com/
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12.  CrexnsHHaAs XUMUYECKas MMocy1a (CTakaHbl, KOJIObI, MEpHBIC ITUIUHAPHI, OFOPETKH U
JIp.) METAJUTMYECKUE TITATUBBI, XAMUYECKIE PEAKTUBEI.

VYuebnsie madoparopun kadenpsr "Xumbuorex" aym. IIK Ne 433,529,526 o6opymoBaHbl
XUMHUYECKHMH CTOJIAMH, BBITSDKHOW BEHTUJISINEH, CHA0KEHBI BOJIOU U DJIEKTPUIECCTBOM.

6. MeToanuyeckue peKoOMeHaalun

6.1 MeToanuecKkue peKOMeHAAIUM /1JIs1 IPenoaBaTe/isi 10 OPraHU3aANNHU
o0yueHust

MGTOI[I/IKa HpeHOI[aBaHI/ISI JOUCIHUITIINHBI «XI/IMI/ISI)) nu peanmauml KOMIICTCHTHOCTHOT' O
noaxoJa B M3JIOKCHUU W BOCHPUATHU MATCpUalla MMPEAYCMATPUBACT HUCIIOJIBb30BAHUC CJIICAYIOMIUX
AKTUBHBIX M MHTEPAKTUBHBIX ()OPM NPOBEAEHUS TPYIIOBHIX, WHAWBUIYAIbHBIX, ayAUTOPHBIX U
BHCAYAUTOPHBIX 3aHATUU;

- YTCHHUC J'IeKI_[I/Iﬁ C HUCIIOJIb30OBAHHEM HHTCPAKTHBHBIX CPCACTB HAIJIAAHOCTHU (Hpe3eHTaI_II/II/I,
BUJCO(PUIIBMBI C IEMOHCTpALIMENH XUMUUYECKOTO KCIIEPUMEHTA);

- BBIIIOJIHCHHUEC CTYACHTAMU na6opaTopH0ro IIpaKTUKyMa.

= BBIIIOJITHCHHC CTYIIGHTaMI/I I/IHI[I/IBI/II{yaJII)HI)IX CaAMOCTOATCIBbHBIX pa60T

“-IIPOBCACHUC ITPOMEIKYTOYHOI'O 1 UTOT'OBOI'O TECTUPOBAHU

[IpenycMoTpeHa BO3MOXKHOCTh MCIOJIB30BAHUS JIEKTPOHHOTO OOYUEHHUsI, TUCTAHIIMOHHBIX
oOpa3oBaTenbHbIX TexHonoruil. Bece marepuansl pasmematorcss B CJJO Mockosckoro Ilomutexa
(https://online.mospolytech.ru).

6.2 MeToauueckne yKazaHus 1JIs 00yIaIOMIUXCSI O OCBOECHHIO TUCITUATIIHHBI

B mporiecce 00y4ueHUsT MCIOMB3YIOTCS CISAYIONIUE OIEHOUYHBIC (DOPMBI CAMOCTOSTEIHHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIErO0 KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTalui:

1) KOHTPOJIbHBIE BOMPOCHI,

2) UHAUBUAyaJIbHbIC 3aIaHNUS,

3) MOJArOTOBKA M 3aIlIUTa JIAOOPATOPHBIX PadoT,

4) TecroBble 3a1anus B cucreme LMS.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJIS M OLICHUBAHUA Pe3yJIbTATOB 00y4eHHA

HpOMC)KYTOqHaSI aTTeCcTranusi 06yqa101u1/1xc;1 B (bopMe 9K3aMCHa TMPOBOAUTCA 11O
pe3yJibTaTaM BBIIIOJIHEHUSI BCEX BUJOB y4eOHOU paOOThI, MPEeIyCMOTPEHHBIX YYEOHBIM IJIAHOM I10
JUCHUITIIINHE ((XI/IMI/DI», IIpU 3TOM YYUTBIBAOTCA PE3YJIbTAThI TCKYIICTO KOHTPOJIA YCIICBACMOCTH B
TEUYCHHUE CeMecTpa.

K 9K3aMCHY HOIYCKAIOTCA TOJIbKO CTYACHTHI, BBIIIOJIHUBIINEC BCC BHU/BI yqe6H0171 pa6OTBI,
MPEAYCMOTPEHHBIE pabdodeil MporpaMMol MO JUCHUIUIHHE «XHUMHS»  (MPOMEKYTOUHBIC
TCCTUPOBAHMA, BBINIOJIHCHUC W 3allluTa J'Ia60paT0pHBIX pa60T, BBITIOJIHCHUC HWHAWBUAYAJIBbHBIX
3aIaHui).

7.2 Illlkana u KpUTEpUHU OLIEHUBAHUSI Pe3YJIbTATOB 00y4YeHUsI
O0s13aTeIbHBIMHM YCJIOBUSIMH MOATOTOBKH CTYJE€HTAa K NMPOMEKYTOYHOIl aTTrecTauuu
SIBJISICTCS BBIMIOJIHEHHE W 3alllUTa CTYACHTOM JIa0OpaTOPHBIX paboT, MPEIyCMOTPEHHBIX padoueit


https://online.mospolytech.ru/
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[IPOrpaMMoOi U MPOXOKIAEHUE BCEX MPOMEKYTOUHBIX TECTOB HE HMKE, yeM Ha 60% IpaBUIIBbHBIX
oTBeTOB. [IpoMexyTouHbIE TECTUPOBAHUS MOTYT IIPOBOJAUTCS KaK B ayJJUTOPUU Y HUBEPCUTETA MO/
KOHTPOJIEM IpernojaBaTelis, TaK U IUCTAaHIIMOHHOM (popmare Ha yCMOTpPEHHUE IperoaBaTers.

IlIkana
Onucanue
OUEHUBAHUSA
BeinonHeHs! Bce BUibI yueOHOM paboThl, IPelyCMOTPEHHbIE
yueOHbIM I1aHOM. CTYIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHU,
YMEHMM, HaBbIKOB IPUBEICHHBIM B Ta0JIMLIAX [TOKA3aTEIEH,
onepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU, HaBbIKAMHU
OTIIMYHO PHUPYET NPHUOOP » YM 3 )

MMPUMCHACT UX B CUTyallUAX MMOBBIIICHHOMN CIIOKHOCTH. HpI/I 9TOM
MOT'YT OBITh AONYIICHBI HC3HAYNUTCIIBHBIC OI_HI/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUS IIPHU aHAJIMTUYCCKUX OIICpaluiax, IEPEHOCE 3HAHHUHI U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUU.

BrimosHeHBI Bce BUIBI y9eOHOM pabOThI, IPEyCMOTPEHHBIC
y4eOHbIM T1aHOM. CTYJIEHT JEMOHCTPUPYET YaCTUUHOE
COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB ITPUBEICHHBIM B TaOIHIIAX
Xoporo MI0Ka3aTesel, onepupyeT NpuoOpPETEHHBIMU 3HAHUSIMU, HO
JIOITYCKAIOTCSl HE3HAUUTENbHbIE OIIMOKH, HETOUHOCTH ITPH
AQHAJIMTUYECKUX OIlEpalUsiX, 3aTPYAHIETCS IIPU IEPEHOCE YMEHUM Ha
HOBBIE, HECTAaHAAPTHbIE CUTYAIUH.

BrinonHens! Bce BUABI y4eOHOM pabOThI, MPEAYCMOTPEHHBIE
y4eOHbIM T1aHOM. CTYJIEHT JEMOHCTPUPYET HETIOTHOE
COOTBETCTBUE 3HaHUI, yMEHUI, HABBIKOB IIPUBEICHHBIM B TA0IHIIAX
MoKa3aresel, onepupyeT NpuoOpPEeTEeHHBIMHU 3HAHUSIMH,
JIOITYCKAIOTCS 3HAYUTENbHbIE OIINOKH, HETOUHOCTHU MPU
AHATTUTUYCCKUX OIICpaluiax, UCIIbITBIBACT 3HAYHUTCIbHBIC
3aTPYyQHAETCS IPU IPUMEHEHUN HaBBIKOB B HOBBIX CUTYaIUsAX

Y 10OBHAETBOPUTETLHO

He BbInonHeH onuH uiau 6osee BUAOB yueOHON paboThI,
IPEIYCMOTPEHHBIX YU€OHBIM M1aHOM. CTY/IEHT IEMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHUH, yMEHH, HABHIKOB ITPUBEJICHHBIM B
TabJIUIIaX MMOKa3aTeNel, JOMyCcKaloTCs 3HaYUTEIbHbIE OIIUOKH,
MIPOSIBIISIETCS] OTCYTCTBHE 3HAHUM, yMEHUI, HABBIKOB TI0 PSTY
nokasaresei, CTyIeHT UCIIBIThIBAET 3HAUNTENIbHBIC 3aTPyIHEHHS
IIPY OTIEPUPOBAHUY 3HAHUSIMHU M YMEHUSMHU TIPH UX MIEPEHOCE HA
HOBBIE CUTYaIUH.

HeynosnerBopurensHo

7.3  OueHoYHBbIe CpeACTBA

7.3.1. Texyumiit KOHTPOJIb
IlepeyeHb OLIEHOYHBIX CPEICTB MO TUCHMILINHE « XUMHUSD)

N Hanmeno Kpartkast xapakTepucTruka OLleHOYHOTO [Ipencrasne
OoC BaHUE cpencTBa HHUE OIIEHOYHOT'O
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OLIEHOYHOI'O cpeactBa B DOC
cpencTaa

PaznuuaroT 3a1auu 1 3agaHus:

a) penpoAYKTUBHOI'O YPOBHS,
MTO3BOJISIFOIINME OIEHUBATh U TUATHOCTHPOBATH
3HaHUE aKTHIEeCKOro MaTepuasa (6a3oBbie

MOHSITHSI, AITOPUTMBI, (DaKThI) U
YMEHHE MPABUIbHO HCIIOIb30BaTh
CHeIHalbHbIC TEPMUHBI ¥ IOHSTHS, Y3HABAHHE
00BEKTOB U3yYEHHS B paMKax ONpeAesIEHHOTO
paszziena JUCHUILUIMHEI,

0) PEKOHCTPYKTUBHOTO YPOBHS, Kommuiekt
MO3BOJIIIONIMEOLICHUBAT U Pa3HOYPOBHEBBIX
JMarHOCTHPOBATh YMEHUSI CHHTE3UPOBATh, 3a/1a4 1 3a/1aHui
aHAJIM3UPOBATh, 000011aTh (PAKTUYECKUN U
TEOPETUYECKHI MaTepHal C
(dhopMyIHpOBaHHEM KOHKPETHBIX BEIBOJIOB,
YCTaHOBJICHHEM MTPUYUHHO-CIIEICTBEHHBIX
CBSI3CH;

B) TBOPYECKOTO YPOBHSI, IIO3BOJISIOLINE
OIICHUBATh U JUATHOCTUPOBATH YMCHHSI,
WHTErpUPOBATh 3HAHUS PA3IUYHBIX 00JIacTel,
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3pEHUSI.

PaznoypoBHeB
BIC 33JIa4H U
3aJJaHUs

(P33) nna
CaMOCTOSITENILHO
€ paboThI

CpencTBo KOHTPOJIS, OPTraHU30BaHHOE KaK
VYerupii  cnenuanbHas Oecea mpernogaBaTes C

oT1IpoC, 00y4JaroIMCsl Ha TEMBI, CBSI3aHHBIE C

coOeceoBaHre, |[M3ydaeMOU JUCIHUILTUHON, M PACCUMTAHHOE Ha
(YO) BLISICHEHHE 00beMa 3HaHUM, 00y4aronierocs mno

OTIpeICICHHOMY pa3iey, TeMe, IPoOIeMe U T.1I.

Bonpocs! no

TeMaM
MMCIUTUTAHBI JJ151
IOMyCKa U 3aIUThI
mabopaTOPHBIX PaboT

[Iepeuens TECTOBBIX 3aJaHUM IS
3 Tecr [IPOMEXYTOYHOI'O U UTOIOBOT'O KOHTPOJIS, ®DoHp

(T) MMO3BOJISIOIHI aBTOMAaTU3UPOBATh TECTOBBIX 3aJlaHHI
[POLEAYPY U3MEPEHUS YPOBHS 3HAHUM U YMEHUI

7.3.2. IlpoMe:kyTOYHASI ATTECTALHSA
IIpumeps! 3axa4
Hcnons3ys Tabnuiry TepMOAMHAMUYECKUX BETHUNH

1. Paccuutath TemaoBoi 3G heKT ykazaHHOM XUMHUYECKON PEeaKINK JIsl JaHHOM MacChl
wio0bsema (TpH H.y.) JUTsl OTHOTO U3 BEIIECTB

2. Ompenenuth BO3MOXKHOCTB €€ MMPOTEKAHMsI TIPU TAHHOH TeMIieparype

3. Hamucatp BbIpaKeHHsS CKOPOCTH HPSMOM M 0OpaTHOM peakiuil, a TakkKe KOHCTaHThI
XUMHYECKON PEAKIMU JAHHOU CHCTEMBI

4. VYxazaTh u3MeHeHue kakux napamerpos (P,T,C) MOXKHO cMeCTHTh paBHOBECHE

CUCTEMBbI:a) BIPABO (JJIs1 HEUETHBIX HOMEPOB); 0) BIEBO(IsI YETHBIX HOMEPOB)

Bapuanm Nel

Peakmus paznoxenus 1 kr kapOoHara Hatpus, coaepxariero 10% npumeceit , t+1097°C

1. CocraBuTh ¥ YpaBHATb METOJOM, OJJIEKTPOHHOrO OajaHca OKHCIMTENBHO -
BOCCTaHOBUTEIIbHBIE peaklnu. Hanucars MX B MOHHOM BHJIE.

2. IlpuBecTu 351eKTPOHHYIO (POPMYIy aTOMOB OKUCIIUTEINS U BOCCTAHOBUTEINS 10 U TIOCIIE




3.
4.

5.
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peakiuu

Yka3aTh TUIl XUMUYECKOW PEaKLUH B KaXJOM COCIMHEHUN

Hanucate mporiecchl , mpoTeKarolMe Ha 3JIEKTPOAAaX U ONPENEIUTh MAacCy BEIEeCTBa
(mns ra3oB W 00BEM), BBIICISIIONIMXCS HA AJICKTPOAAX MPH DJICKTPOJIM3E BOIHBIX
PacTBOPOB JIBYX JIIOOBIX COJIEH , MCIIOJb30BAaHHBIX B BapHaHTE , 3a BpeMs (MHH.) H
IIpY CUJIE TOKA

(A), paBHBIX HOMEpPY BapHuaHTa . B ciydae mpoTekaHus Ha KaToJie ABYX MPOIECCOB
Y4ecTb , YTO BBIXOJI [10 TOKY MeTajuia paseH 80%
Bapuanm 2

A) Peakius Mex1y mepMaHraHaToOM Kajusl U KOHIIEHTPUPOBAHHBIM PACTBOPOMCOJISIHOM
KHCIIOTBI
b) Peakuust MeTayuimueckoi Meau ¢ KOHIIGHTPUPOBAHHOM CEPHOM KMCIIOTON

1. Hcnonp3yst ykazaHHOE XHMHYECKOE, MPEAJIOKUTH CHOCOO TOIYYECHHUs MeTaia U3
JAHHOTO COEIMHEHMSI M PACCUMTATh CKOJIBKO YMCTOTO METajlyla MOKHO IMOJYYUTh U3
IAHHOM Macchl BEIISCTBA

2. Ompenenuth Kakoe KOJIWYECTBO TEIJIOTHI BBIICNSETCS WM MOTJIOLAeTCs MpH
MOJIyYEHUU PaCCYUTAHHOIO KOJIMYECTBA METaslIa

3. IlpuBectn ¢opMyny BBICHIErO OKCHIA AAHHOTO MeTajljia, yKa3aThb €ro MpUpOAYy U
HNOJATBEPAUTH 3TO MPUMEpPAMU ypaBHEHUN XMMUYECKUX pEaKUUi B MOJIEKYISPHON U
HOHHOU opMax
No Macca, kr BemectBo % mpumeceit

BapuaH
Ta
1 1 Xnopua HaTpust 10
Bonpocs! 1 3aga4n 1J1s1 codece10BaHusl K J1a00paTOPHBIM padoram
IIpumep JlaGopaTopHas padora «CoctaB pacTBOPOB»

1. PaccuuTaTh MaccoBYIO JIOJII0 U MOJIAPHYIO KOHLIEHTPALIUIO
IIPUTOTOBJIEHHOIO BI1a00OpaTOpHOIl paboTe pacTBOpa CEpPHOI KUCIOTHI

2. CdopmynupoBaTh MOHATHE PaCTBOPA U OCHOBHBIE CITOCOOBI BHIPAXKEHUS
COCTaBapacTBOPOB

3. IlepedncnuTb OCHOBHBIE BUbI MEPHOI CTEKIISIHHOM MOCYIbI

4. OOBACHUTH MOCIIEIOBATEILHOCTH ONPEACIICHNS INIOTHOCTH PAaCcTBOPOB. J{Jist Kakoii
LENUONPEIENSIIOT INIOTHOCTh PACTBOPOB?

5. Buewm cymHOCTh 1 1Sl KaKOH e TPUMEHSIOT TUTPOBaHKE?

6. IlnmotHocTh 5,5 M pacTBOpa ruipokcuaa HaTpus paBHa 1,2 r/miu. Onpenenuthb
MacCOBYIOJIOJIIO THAPOKCUAA HATPHsI B 9TOM pacTBOpeE.

7. PaccuuraTh 00b€M pacTBOpa CEpHON KUCIOTHI (MaccoBas 101 KUCIOTH 9,3%

wIoTHOCTH 1,05 T/MiT), KOoTOpHIi ToTpedyercs s npurotosneHus 0,55 M pacteopa
cepHOit KuciIoTel 06beMom 100 mit.

3a1a4u K YK3aMeHAIIMOHHBIM OUjIeTam

1.

2.

B 500 M1 pacTBOpa xmopuaa 6apus miotHocTeio 1, 200 r/mn comepkutes 192 T
(BaCl). PaccunrtaTts MonspHyto koHteHTpaiuio ¢ (BaClz) u momsipayio
KOHILIEHTpaluio SkBuBasieHToB CokB (BaCly).

Paccunrath 00beM pacTBOpa ruapokcuIa Kanus ¢ MaccoBoi noier o (KOH)=0,349 u
IUIOTHOCTBIO p=1,34 1/MI1, KOTOPBII HEOOXOAUMO B3STh Ui puroToBiaeHus 500 mi
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pactBopa ¢ maccoBoii gosei o (KOH)=0,11, murorHocts koToporo p=1,10 r/mi. Uemy
paBHa MoJsipHas koHueHTpauus ¢ (KOH) nonyuenHoro pactsopa?

CocTaBuTh MOJIEKYJISIPHOE U HOHHO-MOJIEKYJIIPHOE YPAaBHEHUS THPOJIHM3a 10 TEPBOi
crynenu cyibdara raums (I11) Ga2(SOas)z u cynbdpuna kamus KoS . Ykasath
n3meHenue pH pactsopa nocie pacTBopeHus Coyei B AMCTUIIIMPOBAHHON BOJIE.
I'maponus no I u III cTryneHsiMm He yYUTHIBATD.

I/ICHOJ'IBSYH CIIPpaBOYHBIC JaHHBIC, paCCUUTATh BO3MOXXHOCTE ITPEBpalliCHUA F6304Kp B
MCETAIINIMYCCKOC KEJIC30 C ITIOMOIIBIO Cu, Nin Mg IIpHu CTAHAAPTHBIX YCIIOBUAX.

PaccunTtaTh KOJTUYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS MPU BOCCTAHOBJICHUHU 175 T

okcupa xenesa (I11') Metammueckum anroMuHEEM. BO3MOKHO JTH IPOTEKAHUE 3TOM
0

peakuuu npu temnepatype 1500 "C

Kakwue u3 okcunoB Fe203, CuO u Al>O3 MoryT ObITh BOCCTaHOBJICHBI BOJIOPOIOM JI0
MeTasuia rnpu temmeparype 1000 °c
Bo cKko0JIbKO pa3 U3MEHUTCS] CKOPOCTh TPSIMOM PEaKIUH

MgO « +CO2 r 5 Mg CO3 AH<0

Ipd YMCHBIICHWH JaBJeHHS B cuUcTeMe B 3 pasza? B KakoM HampaBiIeHHUU

CMECTUTCSI  paBHOBECHE IPU YMEHBUICHUH TEMIIEPATYphI?

8.

10.

11.

12.

13.

14.

15.

16.

17.

[Ipu Temneparype 300 K ckopocts peakuuu paBHa 5,5- 107 momb/ic. Ucnonwzys
npaswio Bant- ['odda paccuurars ckopocTh Takoil peakuuu mpu temmeparype 355
K, ecnu ee TemnepaTypHslii KoadduumeHT pasen 1, 32.

IIpu noBbimennn Temieparypsi ¢ 350 °C 1o 385 °C ckopocts peakimu B 3 pasa.
Hcnonw3ys npaBuno Bant- ['odda paccuntars TemneparypHblii ko3ppuipent
peaKIu.

CocTaBuTh GopMyTy KOMILJIEKCHOTO COEAMHEHUS ¢ KOOPAHMHAIIMOHHBIM YHCIIOM 2,
COCTaB KOTOPOTO BbIpaxkaercs  (opmyron AgCNKCN. VYka3zatb 3apsn
KOMILJIEKCO0Opa3oBates , TUIl THOpUU3alui U TEOMETPUIECKYI0 hopMy
KOMIUIEKCHOrocoeiMHeHus. Hanncate BblpakeHHe A1 KOHCTaHThl HECTOMKOCTH HOHA
KOMIUIEKCHOTO COEIMHEHUSI.

CoctaBuTh GOpMYITy KOMIUIEKCHOTO COETUHEHHUS C KOOPAMHALMOHHBIM YHCIIOM 0,
cocrosmm 13 noroB H' Pt **, CI". Hamicats ypaBHeHMe QHCCONMAIIH KOMIUTEKCHOTO
COEMHEHUS U BBIPAXKEHUE JUIsI KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOTO MOHA.
PaccraBuTh KOO GUIIMEHTHI B peakUsAX OKUCICHUS-BOCCTAHOBICHUS 110 METOAY
3JIEKTPOHHOT0 OajaHca U HamKucaTh YpaBHEHUS] B HOHHOM BHJIE:

Clo+H20 —HCI10+ HCI
PbS+HNO3 —S+Pb(NO3).+NO+H,0

PacctaBuTh K03 (HDUIIMEHTHI B peakIUsIX OKHCICHNUA-BOCCTAHOBJICHUS 110 METOLY
3JIEKTPOHHOTO OajlaHca M HalKucaTh ypaBHEHUS! B MOHHOM BUJIE:

P + HNO3+H20 —H3PO4+NO

Mn(OH)2+ Clo+KOH— MnO2+KCI+H>0
Beranciuts 3/1C 1 HanucaTe cXemMy TAIbBAHUYECKOTO JIEMEHTA, COCTaBIEHHOTO U3
HUKens , norpyxenHoro B 1M pactBop NiSO4, u meau, norpyxensoit B 0,01 M
pacteop Cu SO4
Beranciuts 3/1C 1 HanucaTe cXemMy TAIbBAHUYECKOTO JIEMEHTA, COCTaBIEHHOTO U3
CBUHIIA, IOrpykeHHOro B 1M pactBop HuTpara cunua (II), u cepedpa ,
norpyxxearoro B0,01 M pactBop HuTpara cepedpa.
PaccunTarh 00beM BBIIEIMBIIUXCS Ta30B (TIPH H.y.) HA KaTOJE U aHO/e pU
AJIEKTPOJTH3EPACTBOPA CyIb(haTa Kaus B TeueHne 45 mun nipu cuie Toka 10 A.
CocTaBUTh YypaBHEHUEPEAKIIUI Ha DIIEKTPOAAX.
Paccunrtars Maccy 1 00beM BEIIECTB, BBIASIUBIINXCS HA AJIEKTPOJIaX MPH IEKTPOIHU3E
pactBopa HuTpata cepedpa B reuerue 100 muH mpu cuiie Toka 12 A. CocTaBUThH
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ypaBHEHHUE PEAKIINI Ha dJIEKTPOIax.

18. Ckonbko BpeMeHH oTpedyeTcst Ui OKHCICHUS (PaCTBOPEHNS) HA aHOJIE MEIH MacCOi
32,5 r npu 2IEKTPOIU3E PaCTBOPA CEPHON KUCIOTHI C MEAHBIMU 3JIEKTPOJIAMHU.
CocraBuUTh ypaBHEHUE PEAKIIMM HA AIEKTPOIAX.

19. pH pactBopa B 2,1 pa3a menbiie 3nauenus pOH. Paccuurars pH 1 pOH pactBopa u
KoHIeHTparuy nonos H u OH .

20. PaccunTath 3Hauenus PH u pOH pacTBopa ¢ KoHIeHTpanuei nonos H” c(H+) =3,7-10
3, MOJIB/TI

21. Paccuutats 3Hauenus PH u pOH pactBopa ¢ koH1enTparueit nvono OH c(OH')
=6,9-10’3, MOJIB/TI

22. smepennoe 3nauenue PH pacteopa paBuo 7,31 paccuntats pOH pactBopa u
KOHIIeHTparmio nonos H' u OH .

23. IIpu B3auMOIeiCTBUY METAITMYECKOTO aIFOMUHUS conepxariero 10% npumecei,
BBIJICJIWIIOCH 2,7 J1 Bojopoaa. PaccunraTh Maccy METaLIMYECKOTO alTFOMUHHUSL.

24. Tlpu pacTBOpeHUH JaTyHH ( CIUTaB MeIu U nHKa) Maccoi 20 T B KOHIIEHTPUPOBAHHOM
pacTBope rUAPOKCHIIA HATPpHsI 00pa30Bajcs TETPAruAPOKCOIMHKAT HATPHUS U
ra3o00pa3Hblii BOJOpoa 00beMoM 2,24 1. Harucats ypaBHEHHE peakiiuy U pacCUUTaTh
MacCOBYIO JIOJFO IIMHKA B JIATYHHU.

25. B anexrponure Tuma KAn, ( roe K—xatrnoH, An-aHHOH) ¢ MOJISIPHON KOHIICHTPALIMEH C

(KANy) pasnoii 0,1 mois/n koHIeHTpanus aHuoHOB ¢ (An) paBua 0,02 monb/n. Paccunrtarh

CTETICHb IMCCOIUAIIMU DIIEKTPOJINTA.

Bonpocsl AJ1s1 TOATOTOBKH K 3K3aMeHY 110 I CHUILIHHE « XHMMHD)

1. KopnyckynsipHO-BOJIHOBBIE CBOMCTBA YacTHULl. [IpMHIMI KBAHTOBAaHUS SHEPTUU.
VYpasuenus [Inanka u ge bpoina . [Ipunuun Heonpenenennoctu I'eitzendepra.

2. KopmyckynsipHO-BOJTHOBBIE CBOMCTBA YacThil. BomHOBOe ypaBHenue llpenunrepa.
ATOMHas opOuTab.

3. KsanroBsle uncna , uX (pU3HMUECKUI CMBICIT.

4.PacnpeienneHre JIEKTPOHOB B MHOTO3JIEKTPOHHBIX aroMax. [Ipuniun [Maymnu.
IIpaBuno Xynna u KneukoBckoro

5. Crpykrypa Ilepunoanueckoii cucrems! [I.M1.MenaeneeBa. 3akoHOMEpHOCTH
pacrpeaeseHus 2JEKTPOHOB B aTOMax, B IEpUoAax, rpynmnax 1 NoArpymnmnax.
CoBpeMeHHas (HOpMYITHPOBKA MEPHOANMUECKOTO 3aKOHA.

6. 3aKOHOMEPHOCTH W3MEHEHHS B MIEPHOAAX U TPYIIax. DHEPTUsl HOHU3AIUN CPOJICTBA K

JIIEKTPOHY, IEKTPOOTPHULIATENBHOCTH, OKHCIIUTEIILHO-
BOCCTaHOBUTEJIBHONCIIOCOOHOCTH aTOMOB M KMCIIOTHO-OCHOBHOW MPUPO/IbI OKCHIOB U
THJIPOKCUIOB.

7. OcHOBHBIEC XapaKTEPUCTUKH KOBAJICHTHOMW CBSI3U: IJTWHA U SHEPTHS CBS3H, BAJICHTHBIIN
yroi. CriocoObl OMMCaHus XUMUYECKOH cBsi3H. O0IIas XxapakTepuCcTHKa METOAa
BaJICHTHOM CBSI3M Ml METO/Ia MOJICKYJISIPHBIX OpOUTasei.

8. OOMeHHO U JOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00Pa30BaHUS KOBAJIEHTHON CBSI3H.
HacpinaemocTh, HalpaBlIeHHOCTb, OJISPU3YEMOCTh U KPATHOCTH KOBAJIEHTHOM CBSI3U.

9. Fn6gnnn3aum aTOMHBIX opOuTaneit . OCHOBHBIC TUIIBI THOpHUAN3AINH (SP, spz, sp® spd,
sp3d rubpuauzans). CBs3b THOPUAM3AIMHN C POCTPAHCTBEHHBIM PACIIOJIOKEHUE AaTOMOB
B MOJIEKYJIAX.

10. HeBaneHTHBIE CHIIBI B3aUMOICHCTBHS. BaH-/1ep-BaaibCOBBI CHITBI. MEXKMOICKYIIIPHOE
B3auMozeiicTBre. BogopoaHas cBs3b.

11. TermoTa u pa6ota. BHyTpeHHss sHeprust cucteMsbl. [IepBbIit 3aKOH TEPMOAMHAMUKH.
TennoBoii a3 ekt u suTanenus. CTaHzapTHas SHTAILIHS 00pa30BaHUs BEIIECTB.3aKOH
I'ecca u ero cnencTBus. Beraucienue TeroBoro 3pgexra XUMUYECKON PeaKIiui.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
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[TonsiTue sHTpONUYU U cBOOOJHOM 3Heprun ['n66ca. CrangapTHbIC 3HAYEHUS SHTPOIIUU U
cBoboaHOM Heprun ['m60ca. OnpenencHrue BO3SMOKHOCTA CaMOTIPOU3BOJILHOTO
IPOTEKAHUS XUMUYECKOM peaKIu.

3akoH aeicTByromux macc. CKOpOCTh U KOHCTaHTa CKOPOCTH XUMUYECKOU peaKkiuy.
Bausinue pa3nuuHbIX (aKTOpOB HAa CKOPOCTh XMMUYECKUX peakuui. [IpaBuio Bant-
Tododa.

Briusinue TeMnepaTypbl Ha CKOPOCTh XUMHUUECKUX PEaKLUil. DHEprus akTUBaluH,
AKTHUBHBIE MOJIEKYJIBl. Y paBHEHHE AppeHuyca.

OO0paruMble U HeOOpaTUMble XMMUYECKHE peakiuyi. KoHcTaHTa XUMUYECKOTo
paBHOBecHsl. PakTOphl BIUAOLIME HA XUMUUYeckoe paBHoBecue. [Ipunnun Jle HlaTtense-
bpayna, ero 3HaueHue 111 OCyLIECTBICHUS XUMUYECKHUX ITPOLIECCOB.

JucnepcHsbie cucteMbl. CrIocoObI BBIpayKEHUS COCTaBa pacTBOPoB. PacTBopuMocTh
BEIEeCTB. XUMHUYEcKas Teopus o0pa3oBaHus pacTBOpoB. CoJIbBaThl U T'MPATHI.
Kpucramnoruaparsl ¥ uX CBONCTBA.

Teopuu 2MEKTPOIUTUYECKON AUCCONMANMH. Jlucconanus KUCI0T, OCHOBAaHUM U COJIEH.
CreneHb U KOHCTaHTA 3JIEKTPOJIUTHUECKON AUCCOLUALIIH.

3akoH paszbasienuss OctBasipja. Pacuér KoHLEHTpaluyu HOHOB B pacTBope. CHIIbHbBIE
3JIEKTPOJIUTHI, HOHATUS 00 AKTUBHOCTH.

Nounoe npousseneHue Boibl. BogopoaHblii moka3arenb. MeToabl onpeaeaeHus
KHCJIOTHOCTH PacTBOPOB. KHCIOTHO-OCHOBHBIE HHUKATOPBI.

I'mppomns conent. IIpocToit, CTyneH4aTsi U MOIHBIN ruaponn3. KoHcTaHTa v CTENeHb
ruziponusa. BinusHue pazanuHbiX (pakTopoB Ha IPOTEKAHUS THIPOIIN3A.

Oco0eHHOCTH OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIX peakinil. CTeneHb OKUCIEHHS aTOMAaB
XUMHYECKOM cOoeqMHEHNH. OCHOBHBIE OKUCIIUTENSI U BOCCTAHOBUTENH. PaccTaHOBKA
KOA((UIIMEHTOB B YPAaBHEHMSIX PEAKIIHII.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE PABHOBECHE HA TPAHUIIE «METAILII-PACTBOP.
[Tonsitre 00 351€KTpoJIe, IBOMHOM 3JIEKTPHUUECKOM CIIO€ U 3JIEKTPOJHBIX MOTEHIIMAAX.
Bupel anextponos. CTaHAapTHBIN BOAOPOIHBIN MIEKTPOL.

VYpaBuenue HepHcTa. DneKTpoABIOKYIas cuila U paboTa raJlbBaHU4eCKOTo 3J1eMEHTa
Hanwmans- SAkoou.

DNEeKTPOABMKYIIAs CHUJla TaIbBAHUUECKOT O 3JIEMEHTA U HAlPaBJICHUS OKUCIUTENbHO-
BOCCTAaHOBUTEJIBHBIX pEaKIUil

OnekTpoaun3 paciiaBos. [locnenoBarenbHOCTE pa3psaaa MOJIEKYJ U HOHOB Ha KaToJIE U
aHoJie. DJIEKTPOJIN3 C PaCTBOPUMBIM aHOJIOM. [IpMeHeHue anekTponnsa B
METAJUTYPTHH.

OcobeHHOCTH pa3psia HOHOB M MOJIEKYJT Ha AJIEKTPOAax. DIEKTPOJIN3 C PACTBOPHUMBIM
aHosioM. [IpumMeHeHme 371eKTpou3a B MPOMBIIIEHHOCTH U JUISI 3aIIUThI OKpYsKarolei
Cpelbl.

Onexrponus. 3akoHbl Dapanes. Beixog no Toky. [Ipumenenne anekTponnsa B
IPOMBIIIIEHHOCTH.

IIpumep 3K3aMeHALHOHHOI0 OUJIETA

MMHUCTEPCTBO HAVKU U BBICILET'O OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMN OEJIEPAJIBHOE
TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/JIEHWEBBICIIET'O OBPA3OBAHNA

«MOCKOBCKHU MOJUTEXHUYECKUNYHUBEPCUTET»
(MOCKOBCKHWH NTOJIMTEX)

dakynbTeT XUMHIECKOH TEXHOIOTHH 1 OroTexHomorny kadenpa «Xumbuorexylucrmmmmna « XuMusD
Oo6pazoBarenbHas nporpamma 22.03.02 «MeTaayprusp»

TIpodunb « IHHOBAIMY B METAJLTYpPTUID

Kypc 2,cemectp 3

3K3AMEHAIIMOHHBIN BAJIET Ne 1.
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1. KopnyckynspHO-BOJHOBbIE ~ CBOWCTBAa  4YacTHll. BoJHOBOe  ypaBHEHHE
[penunrepa .AToMHast OpOUTAITH

2. 'maponu3 comeid. Ilpocroit, cryneHyaTslii U MOJMHBIA THAposn3. KoHCcTaHTa M
CTETeHb TUAPOIIN3a. BiusHue pa3snudHbiX (PakTOpOB HA IPOTEKAHUS THPOITH3A.

3anaya. Bo ckonbKo pa3 MU3BMEHUTCS CKOPOCTh MPSIMON peaKuu
MgO « +CO2 r SMgCOs  AH<0

IIpu yMeHbIlIEHUH aBJIeHUS B cUcTeMe B 3 pa3za? B kakoMm HampaBiIeHUHU
CMECTHUTCS PaBHOBECHE ITPH YMEHBIICHUU TEMIIEPaTyphl?

VY1BepxaeHo Ha 3aceqaHuu Kadenps! «XumbroTex » « » 201__r., mpoToxon Ne

3aB. Kadenpoii «Xumbrorex»




