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1. lleqb ocBOEHMSI AUCUMIIJIMHBI

Lenb oCBOEHUS AUCHUILIMHBI — c(HOPMUPOBATH CUCTEMY XHMHUYECKUX 3HAHUHU (TOHATHH,
3aKOHOB, ()aKTOB, XMMHYECKOTO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHHUU 00
OKpYXXAloIlleM MHpE M ero 3aKOHax, a Takke C(POPMHUPOBATb COBPEMEHHOE MPEICTABICHHUE O
BEILIECTBAX, UX CTPYKTYpE, CBOMCTBAX U B3aMMHBIX IIPEBPAILICHUSIX.

2. Mecto gucumminnsl B ctpykrype OIIOIT BO

JIMCIMIUIMHBI W MPAKTUKH, HAa OCBOCHUM KOTOPBIX Oa3upyercs MaHHAS JAUCIHILINHA:
«Bricmras mareMaTukay, «Duznkay.

I[I/ICIII/IHJ'[I/IHI)I W IPAaKTUKH, JJII KOTOPBIX OCBOCHUC )IaHHOI\/JI JUCHUITIINHBI H€06XOI[I/IMO KakKk

npeamectyromiee: «MarepuanoBenenue u TKMy», «Oxomnorus», «I[IpombliiieHHas SKOJOTHS»,
«B3pbIBOTIOKApO3AIITUTAY.

3. [lnanupyemble pe3yJabTaTbl 00y4eHHsI

HNuaukaropsl
dopMupyemMblie U . P
JMOCTHKEHU ST
KOHTPOJIUpYyeMble N
KOMIIeTeHIU I[Inanupyemble pe3yjbTaThl 00y4eHHS
KOMIeTeHIIUH (ko1 1
(ko1 1 HAaNMEHOBaHUE)

HAaMEHOBAHMNE)
OIIK-1. Cnoco6en | OINK-1.4 3HaTh: TMpaBWJa TIOBEIECHUS M TEXHHUKY
YUUTHIBaTh COBpPEMEHHBIE | JleMoHCTpupyeT 0€30MacHOCTH B XUMHUYECKOH J1abopaTopui;
TEHCHIIUU pa3BUTHUS | TOHUMAaHHE METO/Ibl TPOBEACHUS SKCIEPUMEHTAIBHBIX
TEXHUKH U TEXHOJOTHUH B | XUMUYECKHX UCCIIEIOBaHMUM,  MOATOTOBKM  paboyero
obrmactu  TexHoc(hepHOU | MPOLIECCOB M 3HAHUE | MECTa; OCHOBHBIE MOHSTUS U 3aKOHBI XUMUH,
0€30MacHOCTH, OCHOBHBIX TMOHSTHH | OCHOBHBIE 3aKOHBI B3aUMOCBSI3U MEX]Y
U3MEpUTEIbHON U | ¥ 3aKOHOB XUMUU CTPOGHHUEM M XUMHYECKHMMH CBONCTBaMU
BBIYHCITUTEIILHOM BELIECTB;  OCHOBHbIE  3aKOHOMEPHOCTH,
TEXHUKH, COMPOBOKJAIOIINE B3aMMOJICHCTBUS
UH(OPMALMOHHBIX BEIIECTB
TEXHOJIOTUH MIPU PEUICHUH YmMmeTs:  camocTrosTensHO  paboTaTh ¢
TUIIOBBIX 33724 B 00JaCTH METOINYECKUMU PEKOMEHIAUsIMU,

npodecCHoHaNbHOM
JIeSITeILHOCTH, CBSI3aHHOM
C 3alUTON OKpY)KAIOLIEH
cpenbl U obOecreueHueM
0€30I1aCHOCTH YeJIoBEKA

CIPaBOYHBIMU MaTepHallaMH, MPUMCHSTh
TEOPETHYECKHE 3HAHUS Uil TMPOBEICHHS
JKCIIEpUMEHTA u 00paboTKH ero
pe3y/IbTaTOB; aHAIM3UPOBAThH IOJyYCHHBIC

pe3yabTaThl; COCTAaBIATh MAaTEpUAIbHBIE U
SHEpreTHYeckue  OalaHChl  XUMHYECKHX
peakuun

Bnaners: METOIaMH1 Opra"u3anuu
CaMOCTOSTENBHON paboTHl, aHanusa
MOJIydeHHOW uWHOpMaIKU; CleNUaIbHON
XUMHYECKOM TEPMHUHOJIOTMEH, METOAaMU
aHanusa XUMHUYECKUX IIPOLECCOB,

CIIOCOOHOCTBIO COCTABJICHUS MaTEepPHAIbHBIX
U DHEPreTUYeCKHX OallaHCOB XUMHYECKHX
peakuui




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI

®opMbI TEKYLLET0

Bun HanMeHoOBaHHe TeM 3aHATHH Oo0beMm, KOHTpOJIit
Mopayas (pa3aesn) . N CemecTtp banabl | UHTEpakTuB, 4. (HaMMeHOBaHHE
y4eOHoii padoThI (yueoHoii padoThI) u,
OLIEHOYHOT 0
cpeacTBa)
Monyns 1. Jlexuus (JIekl) |OcHOBHBIC MOHSITHS M 3aKOHBI XUMHUH 4 2 - -
CrtpoeHue u [IpakTnueckoe |Pacuersl o ¢popMynam U ypaBHEHUSIM 4 6 25 - KoHTposbHast paboTa
cBoiicTea BemecTBa |3austue (IIpl) Nel
CamocrositensHa (OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 4 26 - -
s padota (Cpl)  |BemectB. CTpoeHHE aTOMOB.
[leproandeckas cucrema 3JIeMEHTOB
J.W. MenaeneeBa. XuMHU4eCcKas CBS3b.
[IpocTpancTBEeHHOE CTpOEHUE
Monynb 2. CamocrositensHa | TepMoIUHAMUKA XUMUYECKUX 4 34 - -
Tepmonuuamuika u |s pabota (Cp2)  |mporeccoB. DyHKITUN COCTOSTHUS:
KUHETHKA BHYTPEHHSISI SHEPI'Hsl, SHTAIBIIHS,
XUMUYECKUX SHTpomHs, 3Heprus [ 'nooea.
MPOLIECCOB Hampasnenue npotexanus
XUMUYECKUX peakuuid. XUMHUecKasi
KWHETUKa. BousHue Ha ckopocTh
XMUMHUYECKUX Peaklui KOHIEHTPALIUH,
JABJICHUS, TEMIIEPaTYpBhI,
Monyns 3. Jlexuus (JIek2) |Koppo3us MeramioB. XuMudeckas U 4 2 - -
PactBopb! 1 ANEKTPOXUMUYECKAST KOPPO3USL.
PIIEKTPOXUMUYECKUE CriocoObl 3a1UThl METAJIIOB OT
[IPOLICCCHI Jlaboparopuoe | Koppo3us meTtansos 4 6 32 - Otuer no
3anstue (J1a61) maGopaTopHOM

abore Ne 1




Monayas (pa3aesn)

Bun
y4eOHoii padoThI

HaumeHoBaHue TeM 3aHATHI
(yueoHoii padoThI)

Cemectp

Oo0bem,

Banasl

HHuTepaxkTus, 4.

®opMbI TEKYLLET0
KOHTPOJIA
(HamMeHOBaHUE
OLICHOYHOI' 0
cpeacTBa)

CaMocrosiTelbHa
st paboTta (Cp3)

PactBopsl. CriocoOBI BBIpasKEHUS
KOHIICHTPAIIUHA PACTBOPOB.
KomnuraruBHbie CBOKWCTBA PACTBOPOB.
CpoiicTBa pacTBOPOB AIEKTPOJIUTOB:
JMCCOLIMaIMs. MOHHOE MTPOU3BEACHNE
BO/IbI, POU3BEICHUE PACTBOPUMOCTH,
TUJIPOJIU3 COJIEH, HATTPABIICHUE
00MeHHBIX peakiuit. OKUCIUTETHHO-
BOCCTAaHOBUTEILHBIE PEAKITHH.
DNEeKTPOXUMHUIECKUE CUCTEMBI.
l"anpBaHNYECKHE PTIEMEHTHI.
DIIEKTPOIN3 PaCIUIABOB U BOJHBIX
pactBopoB. 3akoHbl Dapanes.

63

Cp

AHKETUpOBaHUE

KonTpoib

HO,Z[FOTOBKa K 3a4CTy

3,75

Bomnpocs! k 3auety
Ne 1-50

[IpomexxyTouHas
arrectanus (ITA)

[IpomexxyTouHas aTTecTamus (3a4er)

0,25

40

Bompocsr k 3auery
Ne 1-50

Hroro:

144

100




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

HpI/I peam3aliui JUCHUIIIMHBI HUCHOJIB3YCTCA TCEXHOJIOTUA TPAAUIIUOHHOI'O O6y‘-IeHI/I$I —
opranuzaius y4eOHOro mpoliecca B By3e, OCHOBAaHHas Ha JEKIMOHHO-CEMHHAPCKO-3a4€THOU
dopmax oOyuenus. K dopmam oOydeHHsS] OTHOCSTCS JIEKIIMH, MPAKTHYECKUE W JTAaOOpaTOpHBIE
3aHSTHS, & TAKXKE CAMOCTOsATEIbHas padoTa. Ha NeKIusaX UCIONIB3YIOTCS HATJISIHBIC U CIIOBECHBIC
METObI O6y‘-ICHI/I$[, Ha MNPAKTHYCCKUX U Ha60paTOpHI)IX 3aHATUAX — HarJsIAHBbIC, CIIOBECHBLIC U
MPAKTUICCKUC MCTO/IbI.

6. MeToanueckue YKa3aHusl 110 OCBOCHUIO JTUCHUITJIUHBI

Monayas 1. CTpoenue u cBOiicTBa BellecTBa

Tema 1eKIIHOHHOIO 3AHATHA
OcHOBHbIE IOHATHS U 3aKOHBI XUMUH.

Tema npakTH4eCKOro 3aHATHS
Pacuertsl o opmynam u ypaBHEHUSIM.

HN3y4nB JaHHBIA MOAYJ/b, CTYAEHT J0JI7KEH:

HUMETh TNpeCcTaBlIeHNuEe 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMUU; KJIacCU(UKALIUN BEIIECTB;
CTPOCHHMH aTOMAa; TUIIaX XUMHUYECKOU CBS3H.

3HATh:
OCHOBHbIE TIOHATUS XMUMHH (MOJIEKYJa, aTOM, XMMHUYECKHH 3JIEMEHT, MOJb, MOJSpHas macca,
XUMHYECKHI SKBUBAJICHT, MOJISIPHAS Macca XMMHYECKOTO SKBUBAJICHTA);

OCHOBHBIE 3aKOHBI XMMHH (COXpaHEHHUS MAacChl, IOCTOSTHCTBA COCTaBa, OOBEMHBIX OTHOILIEHHIA,
ABoranpo, ypaBHeHue MenneneeBa-Kiamneilipona, 00beJMHEHHBIN ra30BbIA 3aKOH);

COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHUIO CTPOCHHS aTOMa; KBAaHTOBbIE YKCIIa, IpaBUiIa U
MPUHIIUIIBI COCTABICHUSI 3JIEKTPOHHOM KOH(MUTYpAlIMU XMMHYECKOTO AJIEMEHTA;

THUIIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBAJICHTHYIO, METAJUIMYECKYIO, BOJOPOIHYIO), UX CBOMCTBA U
XapaKTEepPUCTUKH;

MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII.

yMeThb:
IIPOBOJIUTH KOJMUYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKIIMA;
COCTaBJIATh HJIEKTPOHHYIO KOH(PUTYPALIUI0 XUMUUECKUX HIEMEHTOB;
OIpeNeNATh TUIl XUMUYECKOH CBSI3H B BEIIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOEHHE; COCTABIIATh
CTPYKTYpPHYIO (popMyIly BellecTBa.

MeToauyecKue peKOMEHIAUH 10 H3YYEeHUK0 MOTYJIst

[Tpu ocBOEHUM MOTYyJIsl HEOOXO MO
W3YYUTh Y4YEOHBI MaTepwal IO COOTBETCTBYIONIEMY MOJYIK JUCIHHUIUIAHBI, HCIOJb3Ys
JICKITMOHHBIA MaTepHal U JIMTEPaTypy MO JaHHOW TEeMaTHKE;
aKI[CHTUPOBATh BHHUMAHUE HA: OCHOBHBIX MOHATHUSAX W 3aKOHAX XUMHUH; KIACCH(PHUKAIIMH BEUIECTB;
OOIIMX XUMHUYECKUX CBOMCTBAX BEIIECTB OJHOTO KJIAcCa; CTPOCHUHU aToMa, KBAHTOBBIX UYHUCIIAX;
COCTaBJICHUH JJICKTPOHHOW KOH(UTYpaIllu¥ XUMHUYECKHX DJIEMEHTOB; THIAX XMMHUYECKOW CBS3H;
MPOCTPAHCTBEHHOM CTPOCHUHU MOJICKYIL.
OTBETUTh Ha KOHTPOJIbHBIC BOTIPOCHI:
1. Yrto Takoe OTHOCHTEIIbHAs aToMHas Mmacca? PaccuMrTaiiTe OTHOCHTEIbHYIO aTOMHYI) MacCy

cepel, ecmt M(S)=5,3-102r, a m(C)=2,0-103 r.



2. Paccuntaiite aOCONIOTHYI0O MacCy MOJIEKYJbl CEpHOW KHCIOTHI, €CIIM €€ OTHOCHUTENIbHAs
MOJIEKYJIsSIpHasi Macca paBHa 98.

3. OtHocuTeNnbHas TUIOTHOCTh Tra3a MO BOJOPOIY, conepxkamiero 27,27% yrmepoma u 72,73%
KHclIoposia, paBHa 22. Ompenenutre OTHOCUTENBHYIO MOJICKYISPHYIO MacCcy ra3a U ero
XUMHYECKYIO (POPMYITY.

4. OrtHOcHUTeNbHBIE INIOTHOCTH Ta30B 1O BO3AyXy paBHbl: a) 0,9; 6) 3,17. Onpenenute maccy 1 1
Ka)XJI0TO ra3a.

5. Ompenenure, Kakol 3TO0 MeTaI, eciau 1,6 T kambius ¥ 2,615 r© ABYXBaJeHTHOTO MeTajlia
BBITECHSIOT M3 KUCJIOTHI OJIMHAKOBBII 00bEM BOJIOPO/a ITPH OJTHUX U TEX KE YCIOBHSIX.

6. Xunopun meramia conepxut 69% xnopa. OTHOCHTENbHAS aTOMHAs Macca Metaia paBHa 47,9.
Omnpexpenure CTeNeHb OKUCICHUS METAJIAa B 9TOM COSANHEHHH.

7. Tlpu temmeparype 100°C u masnenun 50 atm. ras zaaumaer oovem 10 M3, Ipusenute 06BeMm
ATOTO Ta3a K H.Y.

8. HanmmuTe mONHBIE SIEKTPOHHBIE KOH(PHUTYpPAlMM aTOMOB DJEMEHTOB C IOPSIKOBBIMH
HOoMepaMu 15 1 23. YKauTe BaJIEHTHBIE AIEKTPOHBI ATUX DJIEMEHTOB.

9. HanmuuTe >1eKTPOHHBIE KOH(UIYPAIIMN aTOMOB Cephl U XpoMa 1 HoHoB S% u C
panuychl aTOMOB ¥ HOHOB.

10. V xakux U3 HIDKE NPUBEACHHBIX MOJIEKYJI XUMHYECKUE CBSI3M UMEIOT NOJSIpHBIN Xapaktep: Oo,
CO, HF, N2, NHs.

11. Onpenenute BaJ€HTHOCTH AIFOMUHUS B OCHOBHOM M BO30Y)KJICHHOM COCTOSTHHUSIX.

12. Yemy paBHa Macca | MOIIb SKBMBAJICHTOB 0JIOBA B PEAaKLUAX €ro BOCCTaHOBIeHHs: a) Sn** +2e
=Sn%*; 6) Sn** +4e = Sn°

13. PaccumraiiTe MOJSIPHYIO MacCy JKBHUBAJICHTA jkKeje3a B COCIUHEHHSX €r0 C KHUCIOPOJOM,
conepxautux a) 70 u 6) 77,8% xenesa.

14. Ompenenute SKBUBAJEHT W MOJISIPHYIO MacCy SKBHBAJIEHTAa HOHOB eje3a B NPUBEICHHBIX
peaxmusax: a) Fe** +1e = Fe?*; 6) Fe®" + 30H = Fe(OH);

15. Paccuwmraiite MOJspHYIO Maccy dkBuBajeHTa MeTtaia, ecnu 0,029 r ero BBITECHAIOT W3
kucyoThl 30 Mt Bogoposa (H.Y.).

r¥*. CpaBHuTe

Moayasb 2. TepmoguHaMHUKAa M KWHETHKA XUMHYECKHUX MPOIECCOB

HN3y4yuB TaHHBIA MOAYJIb, CTYEHT JI0JIKEH:

MMETh TIPEACTABJICHHE 00 YHEPreTUYECKUX M3MEHEHUAX B CUCTEMaX, B KOTOPBIX MPOUCXOIUT
B3aMMOJICHICTBUE MEXKIy BEIIECTBAMH, CKOPOCTH XUMHUYECKUX pEaKUUuid W METoJax ee
pEryIupoBaHUsL.

3HATD:

TepMoOJIMHAMHUYecKHne (PYHKIIUU COCTOSTHHUS, CIIOCO0 U3 pacyera (3akoH ['ecca u ero ciencTaue);
BIIUSIHUE TeMIepaTypbl Ha BO3MOXKHOCTh MPOTEKAHMsI PEAKLUUU B 3aBUCHMOCTH OT YHCIIEHHBIX
3HAYCHHUH DHTAJIBIIUU U SHTPOIIUU PEAKIIHH;

BIIUSIHUE Ha CKOPOCTh XUMHUUYECKON peakiluy KOHIIEHTpAIUH (3aKOH JeHCTBYIOIIMX Macc);

BIIUSIHUE Ha CKOPOCTH PEaKINK TeMieparypsl (mpasmio Baut-I'odda u ypaBHeHrne Appenuyca);
BIIUSIHME HA CKOPOCTh PEAKIUU KATaIN3aTOPOB;

XMMHUYECKOE paBHOBECHE U c1IOCOObI ero cMmerenus (mpuniuin Jle [atensbe)

yMeTh:
OTPEIEIATh BO3MOKHOCTD IPOTEKAHUSI PEAKIINY;
PEryINpOBaTh CKOPOCTh XMMHUYECKOMN PEAKILINH.

MeToanyeckne peKOMEHIAINH 110 H3YYEeHHI0 MOLYJISI
IIpu ocBOEHMH MOTY1s1 HEOOXOUMO:



M3YyYUTh Y4eOHBIH Marepuag MO COOTBETCTBYIOIIEMY MOJIYIIO JUCLUUIUIMHBL, HCIIOJIB3YS
JIEKIIMOHHBIN MaTepHall U JUTEPATYPY 110 JAHHOU TEMATHUKE;

aKIEHTHPOBATh BHUMAHKE HA: SHTAIBIIMU 00pa30BaHMs, CTOPAHUS U PEAKIIUU; SHTPOIIUH BEIIECTBA
u peakuuu; 3Hepruu ['mb0ca; KMHETMUECKUX YpaBHEHHUSAX JUIsl TOMO- U I'€TEPOrE€HHBIX PEaKIMii;
SHEPruM AaKTHBAllMM; OCOOEHHOCTSIX NPOTEKAaHUS TIETEPOr€HHBIX IPOLECCOB; XUMHUYECKOM
PaBHOBECUH U CIIOCO0AX €ro0 CMEILEHHUSL.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHL:

1.

2.
3.

o o

10.
11.
12.
13.

14.

15.

IIpu coemunenun 3,2 T kene3a ¢ kuciopogoMm Beiaenuioch 40 kJbx Ttemsa. Paccuutaiite
SHTANIBIHNIO 00pazoBanus okcua xeinesa (I1).

Paccuuraiite TEIIOTBOPHYIO CIIOCOOHOCTh METaHa.

PaccunTaiiTe KOIMYECTBO TeIlIa, KOTOPOe BBIAEIUTCS TIpH cropanuu 50 m® cMecn, cocTosmmeit
3 50% kucnopona, 25% Bomopoaa u 25% yriaekucioro rasa.

CnenaiiTe BBIBOJ O BO3MOYKHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAaHUS PEAKIMHU B CTaHJAPTHBIX
ycIoBHSAX, ecii m3BecTHO, uto AH,C = - 293 xJIx, AS,? = 27 JIx/K.

Paccuwnraiite saTansnuio peaknun: 2NaOH ) + H2SO4¢) = Na2SO4m) + 2H20 ).

Onpenenure 3HaKM U3MEHEHMSI SHTAJIBIIUY U SHTPOIIHUU JJIS CIIEYIOIIEro TEPMOJIMHAMUYECKOTO
npouecca: 2Har) + O2) = 2H20(.

B kakux ciydasXx SHTaJbMMsI CrOpaHUs MPOCTOTO BELIECTBA PaBHA SHTAJBIIHMHM OOpa30BaHUS
CJIOKHOTO?

Kak BpIpakaeTcs CKOpPOCTh XHMHYECKOM pEakuuyW IO 3aKOHY JEHCTBYIOIIMX MacC B
TOMOTE€HHBIX U T€TePOreHHbIX PeaKusix?

Onpenenure 00U ¥ YaCTHBIE TOPSAIKU 110 KOMIIOHEHTaM CIIEAYIOLIEH XMMUYECKON peakluu:
2C2Hg + 702 — 4CO2 + 6H2O0.

Bo CKOJIBKO pa3 M3MEHHTCS CKOPOCTh PEaKIMK TIPH H3MEHEHHH TemIepaTypsl Ha 30°C, ecom y
=3,0?

Kak uzmenurcs vp razodasznoit peakunuu 2A + 3B = 2C npu yBenudeHuH JaBjieHus B 2 pasza?
[Touemy vgp peakuuu Na + H,O — otnuyaercs ot vyp peakiuu Ca + H.O —?

Hanumure mateMatndeckoe BbIpakeHHE sl CKOpocTH npsimoit peakiuu CaOs) + CO2r) —
CaCO3(p).

N3menenne kakux (akTOPOB BBI3OBET CMEICHHE paBHOBecHs oOpatumont peakuuu Nz + 3H»

CAHO = .
<> 2NHs; AH | =-92 k][ B CTOpPOHY IIPsAMO# peakuuu?

Beranciure ucxoHble KOHIIEHTPALMK BEIIECTB, €CJIM PABHOBECHBIC KOHIICHTPAIIUH H3BECTHBI:
2NO + Clz <> 2NOCI, [NO]=1,5 mous/1, [Cl2]=1 moas/i1, [NOCI]=0,5 moin/m.

MoayJsb 3. PacTBOpBI M 3J1eKTPOXMMHUYECKHE MPOLECChI

TeMbl JeKIIMOHHOI0 3aHATHSA .
KOppOSI/IH MeTaa0B. CrocoObl 3alIUTBI METAJUIOB OT KOPPO3HHU.

Tema 1a60paTOPHOTO 3aHATHS:
Koppo3sus merannos.

HN3y4yuB JaHHBIA MOAYJIb, CTYACHT JTO0JIKEH:
MMETh TIPEJICTaBJICHHE O PacTBOpax; O CHOCO0ax BBIPAXKEHUS KOHIEHTPAIMU DPAaCTBOPOB;

CBOMCTBaX pacTBOPOB; 00 OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX peaKknusX; ISJICKTPOXUMHNYCCKUX
nponeccax: raJibBAaHMYCCKUX, SJICKTPOJIN3a, KOPPO3HUH.

3HATb:

COCTaBHBIC YaCTHU PACTBOPOB;

KOJIMYCCTBCHHOC BBIPAKCHUC COCTaBa paCTBOPOB;

CBOMCTBaA pPacTBOPOB HEIJICKTPOJIUTOB U IJICKTPOJIUTOB,



HalpaBJICHHE OOMEHHBIX IIPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB;

METO/1bl YPAaBHUBAHUS OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEaKUil (METO 3JIEKTPOHHOTrO OanaHca
U NOJIypeakuuil);

raJlbBAHMYECKUE IIPOLIECCH] U pabOTy raJiIbBAHMUECKUX JIEMEHTOB;

3JIEKTPOJIN3 PACILIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;

3aKOHBI IEKTPOIIN3A;

BU/JIbl KOPPO3UU U MEXAHU3MBI UX IPOTEKAHUS;

CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

yMeTh:

IIpOBOAWUTH XAMHWYECKIH SKCIICPUMCHT U aHAJIN3 IMOJIYYCHHBIX PE3YJILTATOB,
OTIPENETISTh KOHIICHTPAINIO PACTBOPOB;

OTIPEJIETISITh CBOIICTBA PACTBOPOB;

PacCTaBJIATh KOB(l)(l)I/IIII/IGHTBI B OKHUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIX PCAKIIUAX
COCTaBJIATH IAJIbBAHUYCCKHUE MMPOLCCCHI, OMMPEACITIATE JICKTPOABMIKYLIYIO CUITY I aJIbBAHUYCCKHUX
3IIEMEHTOB;

COCTAaBIISITh IPOLIECCHI MIEKTPOIIN3a PACIUIABOB M BOJHBIX PACTBOPOB 3JIEKTPOIIUTOB;
OTIPEETISTH KOJMYECTBA 00Pa3yIOIIUXCS Ha 3JIEKTPOIax BEIIECTB ITPH IIEKTPOIIH3E;
COCTAaBJIATh IPOLIECCH XUMHYECKOUN U 3JIEKTPOXUMHUUYECKOU KOPPO3UH;

oAOUPATh CIIOCOOBI 3aLTUTH METAJIIIOB OT KOPPO3HUHU.

Metoanyeckue peKOMeHAAIUH 10 U3YYEeHUI0 MOIYJIs
[Ipu ocBoeHUM MOYIISE HEOOXOAUMO:
M3Y4YUTh Y4YeOHBI MaTepual MO COOTBETCTBYIOIIEMY MOIYIIO TUCIUIUIMHBI, HCHOJb3YS
JIEKIMOHHBIA MaTepuai U JUTEepaTypy Mo JaHHOU TEMaTHKE;
aKIEHTUPOBATh BHUMAHUE HA: COCTaB PaCTBOPOB; CIIOCOOBI BHIPAKEHUSI KOHLIEHTPALlUK PAaCTBOPOB;
ANIEKTPOJIUTBI U HEDJIEKTPOJMUTHI; CBOWCTBA HEDJIEKTPOJIUTOB U  AJEKTPOJIMTOB; METOJBI
AJIEKTPOHHOTO OajaHca M MOJypeakiuii; rajibBaHMYECKUE MPOLECCHl; paboTy raabBaHUYECKUX
aneMeHToB; pacuer DJIC; aHOAHBIE W KaTOJHBIE pEaKlMU IMPHU AJIEKTposm3e; 3akoHbl Dapajes;
THUIIBI U MEXaHU3MbI Pa3IMYHBIX BUIOB KOPPO3UU; CIIOCOOBI 3aIIUThl METAJUIOB OT KOPPO3UH.
OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI:
1. KakoB Tum XuMHYECKOW CBsI3U B 3jekTpoiuTax? Kakue 5IeKTpOIUTH HA3bIBAIOT
noTeHuuaIbHeIMUA? UcTHHHBIMEU?
2. Hanumute nucconuaiiio a) cyiabduta HaTpus U 0) ruapodocdara Kanus Mo MepBOil U BTOPoit
CTYIICHSIM.
Bripasute KOHCTaHTY AuCCOIUAIMU OPTO (PochHOpHOI KUCIOTHI IO MIEPBO CTYIEHH.
4. Onmnpenenure crenenb auccouuanuu 0,001 M pactBopa yKCycHOW KHCIOTHI, ecnu ee Ky =
1,74-10°.
5. Uto mokaseiBaeT uzoToHMYeckHil kodhdunment? Kakas cBs3b CylecTBYET MEXIY CTEIEHBIO
JMICCOLIMAIIMY DIIEKTPOIUTA U U30TOHUYECKUM KodpduireHTOM?
6. Ompenenute Temmneparypsl kunenus u 3ameps3anus 0,01 m pactBopa cynabdaTa HATpUs, €clu
CTETeHb TUCCOLMAIIUU cOCTaBiseT 54%.
UTo Ha3bIBAIOT HOHHBIM MPOU3BEAeHNEM BOIbI? UeMy OHO paBHO?
Onpenenute pH a) 0,1 M pactsopa KOH u 6) 0,1 M pactBopa NH4OH (K = 1,74-107).
OnpeienuTe pacTBOPUMOCTh THAPOKCH A ATIOMMHHUS, eciu ero [P = 5,7-107%2,
10. Paccuuraiite ocMotuueckoe gasinerue 0,002 M pactBopa 6enzona npu Temmnepatype 17°C.
11. Hamummmre ruapoin3 ClIeayroIuX Coliel U onpenenuTe cpeay ux BoaHbix pactBopoB: NaNOs,
ZnCl2, Na2S, CH3COONHL,.
12. TlokaxuTe CTpOoeHHE MUIICIUIBl MPU MPWIMBAHUM HM30BITKA PACTBOpA THUAPOKCHAA HATPUS K
pacTBopy XJIOpU/a IIHHKA.

w
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22.

23.

24,

25.

26.
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28.

. Ilokaxxute CTpOCHHE MHWIICIUTBI NPH MPHIMBAHUU H30BITKA XJIOpPHJA I[IMHKA K pPacTBOpU
TUAPOKCH/IA HATPUSL.

Kakyto cucremy Ha3bIBalOT AIEKTPOXUMUYECKON?

CocraBbTe CXeMY JIBYX TaIbBAHUUYECKUX JIEMEHTOB, B OJTHOM U3 KOTOPBIX KOOATBT CITY>KUI OBl
KaToJ0M, a B IPyrOM — aHOJoM. Hanummre ypaBHEHUST PEaKIIMii, MPOUCXOIAIIHNX Tpy padoTe
ATUX JIEMEHTOB.

[ManibBaHWYECKHUIA JIEMEHT COCTOUT U3 XPOMOBOTO 3JIeKTpoa, norpyxenHoro B 0,01 M pactop
CrSOs, m craHmapTHOTO BOJOPOJHOTO 3JIEKTpoja. Hamwmmre ypaBHEHHS 3JIEKTPOIHBIX
npoueccoB. Yemy paBHa ero 3.1.c.?

KakuMm ypaBHEHHEM KOJUYECTBEHHO OMMUCHIBACTCS ICKTPOJIN3?

UTo paccuuThIBaIOT C MOMOIILIO0 ypaBHeHUs1 HepHcTa?

CocraBbTe CXeMY DJIEKTPOJIN3a BOJHOTO PAaCTBOPA XJIOPH/Ia HUKENSI HA MHEPTHBIX JIEKTPO/Iax.
CocraBpTe CXEeMBI DJIEKTPOJIM3a BOJHOTO pacTBopa xijopuma skeneza (ll), ecmu: a) anoxg
YKEJIE3HBIN; 0) aHOJ| YTOJIbHBIH.

PactBop cozmepxkut moHel Zn?*, Ni?*, Fe3*, Cu?* B omuHakoBoii KOHIEHTparmu. B Kakoif
MOCJIEI0BATEILHOCTH 3T METAJUIBl OYIYT BBIACISTHCS MPHU AJIEKTPOJIM3E, €CIIM HAMpPSKEHHUE
JIOCTATOYHO JIJIsl BBIJICJICHUS JIF0O0TO MeTasuia?

Brruncinte mMaccy HUKEINs!, BBIACIMBIIErOCS Ha KAaTOJE MPU MPOIMyCKaHWM Toka cuiion 20 A
Yyepe3 pacTBOP HUTpATa HUKENST B TEYEHUH 22 4acoB.

[Ipn nsnektponuze pactBopa conu osoBa (II) macca karoma ysenmuwuiach Ha 4 r. Uro
MIPOM3O0IIIO TIPU STOM Ha OJIOBSIHHOM aHO1e?

Paccuuraiite 00beM KHuCITOpOa, KOTOPBIA MOXKET OBITH MOJYYEH MPHU JIEKTPOIH3E TOKOM 5 A
B TEUEHHUE 2 YaCOB, €CJIH BBIXOJI 110 TOKY cOCTaBisieT 85%.

[Ipu mpoxokAaeHWU 4Yepe3 pacTBOpP COJM TPEXBAJECHTHONO MeTaula Toka cuiod 1,5 A B
teuennu 30 MuUH Ha kKarojae Bblaenuioch 0,18 r meramna. Beruuciaure MONSPHYIO Maccy
MeTajjla U Pacxo] AJIEKTPOIHEPIUH, €CIIM U3BECTHO, YTO HaIpsDKEHHE B CEeTH paBHO 6 B, a
BBIXOJ] IO TOKY 72%.

Kakoii KOHTaKT sIBJIsIeTCS HanboJiee KOPPO3MOHHOOMACHBIM Juts kene3a: Fe/Cu, Fe/Sn, Fe/Ag?
B KoHTaKTe ¢ KakuM U3 METAJJIOB ME/Ib SIBJIIETCS AaHOJIOM: XpOM, 30JI0TO, HUKEITb.

Hanummre s1ekTpoXuMuyecKue mpouecchl (AaHOIHBIM U KaTOHBIN ), MPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe XJI0pHIa HATPHSL.

g3t



7. OneHo4HbIe cpeaAcTBa

7.1. ITacopT O1lIeHOYHBIX CPEACTB

Cemect Koa koHTpOJIMpyemMoii KOMIIeTeHUMH HaumenoBanue
P (nam ee yacTH) OLICHOYHOI'0 CPeACTBA
4 OIlK-1 Kontponbnas padora Ne 1

Otuer no nmaboparopuoii padore Nel
Bomnpocs! k 3auery Ne 1-50

7.2. TunoBblie 3a/laHUA UM UHBIEC MaTEpUaJbl, H606XO}II’IMLIC AJISl TEKYIIET0 KOHTPOJIsA

7.2.1. KonTpoJbHas padora

Tunossle NpuMepsbl 3aJaHUi
Tema «Pacuersl o popmy/iaM U ypaBHEeHHAM» (IPaKTHUYECKoe 3aHsTHE 1)

Bapuanr 1
3aganue 1

HazoBute mo MexayHapoaHO# HOMeHKIaType crienyromue BemectBa: Oz, Fe.03, Ca(OH)z,
H2SO0,.

3aganue 2

[IpousBenute pacyeTsl MO0 YpaBHEHHUIO pEaKIHH (H.Y.):

7r 12T X, T y, 11

Znw + HClp-p) = ZNChyp-p) + Ha.
3amanue 3

Omnpenenurte MPOIICHTHOE CoAiepKaHne Kans B MaHTranare kanust KoMnOa.
3aganue 4

Onpenenute 06beM 40 r metana CH4 ipu Temnepatype 18°C u naBnenun 1,2 at.
3amanue 5

Hanummure ypaBHeHuUs: peakiinii, XapakTepU3yIolIKe ClIeIyIoIIie MPeBpalleHus:

Ca —2— Ca(OH) Ca —®& CaCl,

Ca —&— CaCOs Ca —%- Ca0O

Kpurepun oueHku:
- OILIGHKa «3auTEHO» BBICTABJSETCS CTYICHTY, €CJIM BEpPHO BBIMOJHEHB 3-5 3a7aHuii
KOHTPOJIBHON paboThI;
- OILIGHKa «HE 3auTEHO» BBICTABISAETCS CTYICHTY, €CIIM BepHO BbIMONHEHbI (-2 3amaHus
KOHTPOJBHON pabOTHI.

7.2.2. OT4er Mo J1a00OPATOPHOIL padore

JlabopaTopnas padora Nel «Koppo3usi meTanios»
Heab: o03HAKOMJIEHHE C 3JIEKTPOXHUMMYECKONW KOppo3Hel; (akropamu, BIHSIOUIMMU Ha
KOPPO3HI0; METOJaMH 3aLIUThI OT KOPPO3HH.
OneIT 1. Binsinue aKTHBHOCTH KOHTAKTHPYIOIIET0 MeTa/11a HA KOPPO3HI0
1. BosbMuTe TpH cKkpenku aias Oymar. B onHy BCTaBbT€ TOHEHBKHMH KYCOYEK METAJLTMUYECKOTO
0JIOBa, BO BTOPYIO — ME/IH, TPETHIO OCTaBbTE B KAUECTBE KOHTPOJISL.
2. JloGaBbTe B TpH NPOOHPKHU C BOJIOW IO OJHOM Karie pacTBOpa COJITHOM KMCIOTHI, O 2-3 Karju
pactBopa kpacHoi kpoBsHO# coiu K3[Fe(CN)s] u ommycTuTe B HUX CKPEIKH.
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OTMeThTe MHHTEHCUBHOCTh OKPACKH BO BCEX TPEX MPOOHpKax.
CnenaiiTe BBIBOJBI O CKOPOCTH KOPPO3UHU B KaXJAOM CIy4dae M HAIlMIIUTE KATOJIHBIE U AHOJHBIE
peaxkuuu.

OnbiT 2. Biiusinue cpeabl Ha CKOPOCTH KOPPO3UU
Bosbmure Tpu npoOupku. B nepByto HaneiiTe pacTBop XJaopuaa Marius, BO BTOPYIO — pacTBOp
COJISIHOM KHUCJIOTBI, B TPETHIO — TUCTHUILIMPOBAHHYIO BOJY.
OaHOBpPEMEHHO OIYCTUTE BO BCE IPOOUPKHU IO OJHON CKPEIKE.
JHlo6aBbTe uepe3 5-10 MUHYT B KaXKAyHO MPOOHMPKY MO 3 Kaluld pacTBOpa KPacHOW KpPOBSHON
COJIN.
OObBsicHUTE WHTEHCHBHOCTH OKpacKkd (BO BCEeX JHM MNPOOMpPKax?), HANHMIIUTE YpaBHEHHS
MIPOTEKAIOIINUX PEAKLUMN, CACIIANTE BBIBO.

OnbIT 3. DJ1eKTPOKOPPO3HS MeTaJlIa
Haneiite B U-006pa3nyro TpyOKy pacTBOp XJIOpHIa HATPHSI.
JloGaBbTe B KaxJ0€ KOJIEHO IO 2 KaIlJll pacTBOpa KpaCHOM KPOBSIHOM COJIM U (peHondTanenHa.
[lorpy3utre B pacTBOp KeJle3HbIE AJIEKTPOAbl (CKpPENKH) M MOJKIIOYUTE K AIIEKTPOJaM
MOCTOSIHHBIHN TOK.
OO0bsicHUTE HAOJIOICHHS U 3alUIITUTE aHOHBIN U KaTOJHBIM MPOIIECCHI.

OnbIT 4. AHOAHBIE M KATOAHbIE NOKPBITHS
Hanetite B nBe mpoOupku no 15-20 kamenb pacTBOpa CEPHON KUCIOTH M JOOABHTE MO 2 Karlin
pacTBOpa KpacHOW KpPOBSIHOM COJIH.
Onyctute B OJHY MNPOOMPKY MOJOCKY OLMHKOBAHHOTO jKelie3a, B JPYI'yI0 — JIyKEHOTO,
MIPeIBAPUTENILHO C/IeaB Ha WX MOBEPXHOCTH IIyOOKHE [aparuHbl HOXKOM.
OtmerpTe uepe3 5-10 MHMHYT mMOsIBIIEHME CHHEM OKpackd B MecTe LapanuH (B Kakoil
npooupke?).
OObsicHUTE HAONIOACHHWS W 3alMIIATE AHOMHBIM M KaTOMHBIM TPOIECCHI IS KaKIOH
rajbBaHONIAPBHIL.

OnpIT 5. IIpoTekTopHas 3amura
Jlo6aBbTe B BE MPOOUPKH C TUCTUUTMPOBAHHON BOJOM IO OJHOM Karie COJITHOW KHCIIOTHI U
10 JIB€ KaIlJId PaCTBOpPA KPaCHOUM KPOBSIHOM COJIH.
Onyctute B 0JIHY IPOOUPKY CKPEIKY, B IPYT'YIO — CKPENKY B KOHTAKTE C aTFOMUHHEM.
OTMeThTe MOsBIICHHE HHTEHCUBHOW CHHEH OKpacku (B Kakou mpooupke?).
OObsicHUTE HAONIOJCHMS. 3alMIIATE KATOMHBIM M aHOJHBIM mpolecchl. CrenaiTe BBIBOJ.
Kakyto poJib BBIIOJIHSIET aTFOMUHUIN?

OnpIT 6. [IpuMeHeHHe HHTUOUTOPOB
Haneiite B nBe mpoOupku 1%-HbIi pacTBOp CepHOM KHUCIOTHI M J00aBbTe MO 2-3 Karm
pacTBOpa KpacHOW KPOBSAHOM COJIH.
PactBopute B oHO# npoOupke yporponuH (1 mmarens).
Onyctute B 006e mpoOupku mo oaHoi ckpenke. Kakoit nabmomaetcs 3¢dpdext? Kakyio poib
BBINIOJIHAET YPOTPOIIUH?

Kpurepun oueHku:

- OCHKA «3a4YTCHO» BbICTABJIIACTCA CTYACHTY, CCJIIN OTUYCT Oq)OpMJ'IeH 0e3 3aMeYaHui U C
HC3HAYUTCIBbHBIMU HCAOYCTAMMU,

- OIICHKA «HE 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIN OTHUCT O(l)OpMJ'IeH C 3aMCYaHUsIMHU, BBIBOJ HE
OTPaXKacT CyTb pa6OTBI WM OTYET HE Oq)OpMJ'IeH.



7.3. OHeHO‘lHLIe cpeacrea Jis l'lpOMe)KyTO'lHOﬁ arrecralnmm no MrToramM OCBOCHHUA
AUCHHUIIIMHBI

7.3.1. Bonnpocbl K NPpOMeKyTOYHOM aTTecTaluu

Cemectp 4

Ne i/ Bonpocsl Kk 3auery

1 OcCHOBHBIE TIOHATHUSI XUMHH: aTOM, HOH, MOJIEKYJIa, SJIEMEHT, BEIIECTBO

2 CuUMBOJIBI XUMUYECKHX JIEMEHTOB

3 Modb - Kak eIMHUIA U3MEPEHHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHHsI MAacChl, MOCTOSHCTBA COCTaBa. lIpMMEHEHHE ero B XHMHUYECKHUX
pacuerax

S) 3aKoH MOCTOSIHCTBA cocTaBa. [IprMeHeHre ero B XuMHUYEeCKUX pacueTax

6 ["a30Bb1l 3aKOH KPATHBIX OTHOIIEHUI ¥ IPUMEHEHHUE €0 B TEXHHYECKHUX pacuerax

7 ["a30BbIi1 3aK0H ABOTaIPO ¥ MPUMEHEHHE €ro B TEXHUYECKUX pacyeTax

8 ["a30Bb11 3aKk0H MeHieneeBa-Kialinepona u NpUMEHEHHNE €r0 B TEXHHYECKHX pacdyeTax

9 XUMHUYECKUH SKBUBAJICHT MTPOCTHIX U CIOKHBIX BEIIECTB

10 MouisipHast Macca U MOJIIpHBIN 00bEM SKBUBAJIEHTA

11 3aKOH SKBUBAJIEHTOB

12 [Tonstue 06 sHTanbIMU. [IepBbIi 3aKOH TEPMOTMHAMHUKH.

13 OHTanbNus 00pa30BaHUs BEUIECTBA

14 OHTanbnus peakiuu. 3akoH ['ecca

15 DHTAJIBINS CTOPAHKS M TEIIOTBOPHAS CIOCOOHOCTH TOTLJIUB

16 DHTpOIUA - KaK TepMOJuHaAMHuecKas (YHKIMS COCTOSIHUS CUCTeMBbI. PacueT sHTponuu
peakuuu

17 HamnpaBnenHocTs xumMudeckux peaknuii. Jueprus [ m6o6ca

18 CKOPOCTh XMMUUYECKUX pEaKIHil. ' OMOTE€HHbIE U TETEPOTEHHBIE MPOLIECCHI

19 3akoH feiicTByronmx Macc. KoHCTaHTa CKOPOCTH peakIuu

20 3aBUCHUMOCTh CKOPOCTH OT TemmepaTypbl. TemmnepaTypHbiii kodddunuent. IlpaBuio
BanTt-I'odhda

21 VYpaBHeHue AppeHuyca. 3aBUCHMOCTb KOHCTaHTBI CKOPOCTU OT TemiepaTypbl. Pacuer
SHEPrUu aKTUBALUU

22 3aBUCHMOCTh CKOPOCTH PEAKIIUHU OT NaplraIbHOTO JaBJICHUS

23 Xumuyeckoe paBHoBecHe. KoHCTaHTa paBHOBECHSI.

24 Cwmenienne xumuueckoro pasHosecus. [Tpunmun Jle-11larense

25 PactBopbl. CriocoOb! BeIpakeHHsI KOHIIEHTPALIMU PACTBOPOB

26 Mexanusm pactBopeHus. TepMoanHaMuKa pacTBOPEHUS.

27 KonnuratusHble cBoiicTBa pacTBOpoB: 3akoHBI Payns u Bant-I'odda

28 HctuHHble W MOTEHIUANbHBIE 3JEKTPONMTHI. Jlucconuanus >IeKTPOJIUTOB (KUCIOT,
OCHOBaHMH, cosieit). KoncTanTa qucconyanuy NOTEeHIMAIbHBIX AJIEKTPOJIUTOB

29 3akoH paz6asienust OctBanbaa. M3oTonnyeckuit koaduimet.

30 3akonsl Payns u Bant-I'odda a1 pacTBOpPOB 371€KTPOIUTOB

31 Jucconunarnus Boabl. Bogopoansiil mokaszarens (pH)

32 [IpousBeneHne pacCTBOPUMOCTH.

33 OOMeHHBIE peakIii B pacTBOPaX AIEKTPOIUTOB

34 I'mppoaus. pH BogHBIX pacTBOPOB cOJEH

35 JlucniepcHble cucteMbl. KoJisouaHbple pacTBOpSI

36 ITosrydeHne KOJUIOMAHBIX PpaCTBOPOB

37 CBoJCTBa KOJIJIOUAHBIX PACTBOPOB

38 DIEKTPOXUMUYECKUE CUCTEMBI




39 DNEKTPOIHBIN MOTCHIINAI.
40 YpaBuenne HepHcra. CtaHgapTHBIN 3J1€KTPOIHBIN OTEHIMAI
41 XUMHUYECKUE UCTOUYHUKH TOKa. ["anpBannueckuii anement. [Ipuniun u pacuer IJ(C
42 DneKTpoau3 pacniaaBoB. PacTBopuMbIN aHOJ
43 DneKTposn3 BOAHBIX pacTBOpoB. KaToaHbIe U aHOIHBIE TPOLIECCHI
44 3akonbl Dapasest.
45 [IpuMeHeHue 3IEKTPOJIN3a B IPOMBIILICHHOCTH
16 Koppo3us 'METaJlIoB U CIUIABOB. [Ipuunnbl Koppo3uu. TuUnbl U BUJIBI KOPPO3UOHHBIX
MOPAKECHUH
47 XuMHU4YecKass KOppo3us MeTauioB. ['a3oBas Kopposus. XapaKTepuCTHKa OKCHIHBIX
MIJIEHOK
48 OnexTpoxumuueckas Koppo3usa. Koppo3uss Ha KoHTakTe AByX MeTamioB. OleHka
CKOPOCTH KOPPO3HOHHBIX MPOIIECCOB.
49 Brustnue pa3nuasbix pakTopoB HA SIEKTPOXUMHYECKYIO KOPPO3UIO
50 MeTtopl 3allUThl METAIJIOB OT KOppo3uu. Merauinueckue M HEMETaNInYecKue
nokpsITus. IlpoTexTopHas u karoaHast 3ammra. THruGuTopsl KOppo3uu
7.3.2. Kputepuu U HOPMbI OLIEHKH
dopma
NpoBe/ieHus!
Cemectp N Kpurtepun u HOpMbI OLIEHKH
MPOMEKYTOUYHOM
aTTecTaluu
3a4eT (YCTHO) CryneHt nMeeT OIIEHKH
«3aYTEHO» 32  KOHTPOJBbHYIO
paboty Nel, OTYEeT o
«3a4YTCHO» nabopatopHoir  pabore  Nel,

oTBeuaer Ha | wmimm 2 Bompoca
3ayeTHoro  Owiera ©3  2-X
BOIIPOCOB

CTyneHT HE HWMeeT OIICHKH
«3a4TEHO» 32  KOHTPOJIHHYIO

paboty Nel, OTYET o
naboparopHoir padore Nel nuGo
«HE 324TECHOY» UMEET OIICHKUA <«3a4TeHO» 32

KOHTPOJIbHYI0 paboTy Nel, otuer
no naboparopuoit padore Nel, HO
HE OTBEYAeT HU Ha OJUH BOIPOC
3a4eTHOro Omiiera




8. YueOHO-MeTOoAN4YEeCKOE U HH(POPMAIHOHHOE 0DecTieYeHHe TUCIIUTIHHbI

8.1. O6s3aTesibHAasI TUTEPATYypa

Tun (yueOHuk, yuedHoe

KoaunuecTtBo B
HAY4YHOI

Ne nocooue, yueoHo-
i ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJioBoOK) MeTOIecKoe T0cobHe, Ton n3nanus ondauoTexe /
HaumeHoBanue
NMPAKTHKYM, JP.) 3EC
1 | H.C. AxmeToB OO011ast u HeOpraHuyeckasi XuMusi: y4eOHUK Y4eOHuk 2020 9BC
/ H. C. AxmetoB. — 11-e u3n,, cTep. —
Cankrt-IlerepOypr: Jlanp, 2020. — 744 c. —
ISBN 978-5-8114-4698-8.
2 | H. B. KoporuH [u ap.]; mox | O0mas xumus. [ DIEKTpOHHBIH pecypc]: Y4ebOHOoe mocobue 2017 3BC
pen. H. B. Koposuna, H. B. | Teopus u 3anauu: yue6. mocodue / H. B.
Kynemosa. KoposwuH [u ap.]; mox pea. H. B. KopoBuna,
H. B. Kynemosga. - U3a. 2-e, ctep. - CaHKT-
[TerepOypr: Jlanb, 2017. - 492 c.: un. -
(YaeOuuku mist By30B. CrieninaiabHast
aureparypa). - ISBN 978-5-8114-1736-0.
3 | JI. H. biunos [u gp.]; mox Xumus [DaeKTpoHHBIH pecypc]: yued. s Y4eOHuk 2016 ObC

Hayd. pea. 1. JL.
[Tepdunosoii, T. B.
Coxko0J10BO1A.

By30B / JI. H. biiuHOB [1 1p.]; mox Hayy.
pen. U. JI. Ilepdunosoii, T. B. CokooBoii. -
Cankr-IletepOypr: Jlanb, 2016. - 272 c.: u.
- (YueOuuku 1ist By30B. CriennaibHast
autepatypa). - ISBN 978-5-8114-2038-4




8.2. lonosiHuTEIBLHAS JIMUTEPATYPA

Tun (yueOHuk, yuedHoe

KoaunuecTtBo B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3ar;iiaBue (3aroJioBOK) T'ox n3nanus onodauoTexe /
n/n MeTonYecKoe nocooue,
HaumenoBanue
NPaKTUKYM, JP.) 3EC
1 | JL. A. bop3osa OcHOBBI  0O0mICH XUMHH [ DJIEKTPOHHBIHN VYyebHoe nmocodmue 2014 ObC
pecypc]: yueb. mocobue / JI.JI. Bopszona,
H.IO. Yepnukona, B.B. fxymen. - CaHkr-
[etepOypr: Jlanp, 2014. - 469 c.: wun. -
(Yuebuuxkum gns  By3oB. CneuuanbHas
mutepatypa). - ISBN 978-5-8114-1608-0.
2 | H. @. Crach Pemenne 3amau  mo  oOmed  XUMHUH 2016 ObC

[DnexTponnbIit pecypce]: yueb. mocodbue / H.
®. Cracp, A. B. Kopmynos. - M3g. 3-e,
ctep. - Cankr-IletepOypr: Jlans, 2016. - 168
c.. mr - (YueOHMKHM 111 BY3OB.
CnenunanpHas jouteparypa). - ISBN 978-5-
8114-2274-6.

YyebHOE mocoodue




8.3. Ilepeuenb npogeccHOHATBHBIX 043 JaAHHBIX M MH()POPMANMOHHBIX CHPABOYHBIX
cucTreM
BytiepoBckue coobmieHus [ DIeKTpoHHBIN pecypc] : MHOTOTIpeaMeET. Hayd. kypH. / OO0
«VIHHOBaLIMOHHO-U3IATENBbCKUM TOM «ByTIepoBCcKOe Hacueque»». — DIEKTPOH. KypHall. —
Kazanb : OOO «/HHOBanMOHHO-U3aTeNbCKuM 10M «byTnepoBckoe Hacieaue»», 1999- .
Pexxum nocrtyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuMHs B UHTEpECcaX YCTOMUMBOTO Pa3BUTHUS [ DIEKTPOHHBINA pECypcC| : MEXAyHap. HAyd.
xypH. / Cubupckoe otaenenue PAH. — DiexTpoHn. )xypHait. — HoBocubupck :
WznarensctBo CO PAH, 1999- . Pexxum nocrtyna K )KypH.

http://www.sibran.ru/journals/Hviur/

8.4. IlepeueHb MPOrPaMMHOI0 o0ecneYeHHn st

Ne Hanmenosanue IO PexBu3uTHI A0rosopa
n/n (naTa, HoMep, CPOK AeCTBHS)
1 | Windows Horoeop Ne 690 ot 19.05.2015r., cpox
JIEHCTBUSI - OECCPOUHO
2 | Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok

nemctBus - 6eccpouno; JoroBop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO

8.5. Onucanue marepuaabLHO-TEXHUYECKON 0a3bl, HEOOXOAMMOI JJIs1 OCYLECTBJIECHUS
0o0pa3oBaTeIbHOIO NMpolecca Mo JUCHUIINHE

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHBIX
Ka0OMHETOB, JJa0opaTopuii, MACTEPCKUX H

Ne Jp. 00beKTOB J1JIsl IPOBeIeHU s
N IlepeyeHb 0OCHOBHOIO 000PY10BaHMS
n/n | NPaKTHYeCKUX U JA00PATOPHBIX 3aHATHIA,
NOMEIEeHUH JJI CAMOCTOATEILHOK
padoThl o0yyarommxcs (HoMep ayIuTOPUM)
Jlekumonnas ayauropus (A-125) CToJn y4eHUYECKUN TPEXMECTHBIN
MOHOOJIOK — 52 IIT., CTOI
MpernoaBaTebCKUil — 1 mT., CTy
1 npenoaaBaTeNbckuii — 1 mT., kadeapa -1
IIT., JOCKa MeJoBast — | WIT., 5KpaH
HaBecHOM — | wIT., mpoekrop — 1 wrT.,
nponeccop — 1 mT., MbIIIb KoMi. — 1 mT.,
nysapT — | wr.
Jlaboparopus o011eit 1 HeopraHMYeCKOH Cron nabopatopHslii - 14 mrt., cron
xumun (A-310) MPENoAaBaTENbCKUM - 2 IIT., BBITSKHOU
mkad - 1 mr., mkag a1 nocyasl - 1 mr.,
mrkad A Tocyasl - 1 mT., cToa
2 YUEHUYECKUH IBYXMECTHBIN (MOHOOIOK) -
5 T, MO#Ka - 4 T, 10CKA ayIUTOpHAs
(menoBasi) - 1 mIT., AIEKTPOILITUTKA - 4 IIT.,
CIUPTOBKH, TEPMOMETPHI, XUMUYECKas
1oCy/1a.
AynuTopus JUis CaMOCTOSATENILHOM paboThI Cron ydenuueckuit - 26 wmr., cryn - 26
3 | (I'-401) IIT., KOMIBIOTEp C BBIXOJOM B CETh

MHTEPHET - 16 mT.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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