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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
nporokot Ne 58  or« 8 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 roma, paccMoTpeHa u ogoOpeHa Ha 3aceqanuu kadenpet POTOM «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:

cTapImii mpenojasareib kag. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan ©@OT A. 1. Boponun
3aBenyromnuii BeITycKaroIen kag.

O5) I1. E. Tposin
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa
Jouent kadeaps! GpU3NIECKON IJIEK-

TpoHuku (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
M3YYCHUE XMMHUUYECKUX CUCTeM W (yHIaMEHTAIbHBIX 3aKOHOB XMMHUU C TIO3UIUHA COBPEMEHHOM
HaYK{
dbopMHUpOBaHNE HABBHIKOB IKCIEPUMEHTATBHBIX WCCICAOBAHUN 1T U3YUYCHHsI CBOMCTB BEIIECTB U
UX PEaKIMOHHON CIIOCOOHOCTH

1.2. 3agaun IMCHMIIINHBI
—  M3y4YeHHE XUMMUYECKHX CUCTEM
— wm3yuyeHue QyHAAMEHTAIbHBIX 3aKOHOB XUMHUHU
—  HU3y4YeHHUE CBOMCTB BEUIECTB U UX PEAKIIHOHHOM CITIOCOOHOCTH

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctumuna «Xumus» (b1.6.12) otHocuTes k 670Ky 1 (6a3oBast 4acTsb).

[TpeamecTBYOIMKUMU AUCHUILIINHAMY, (POPMUPYIOIIMMHU HavyajlbHbIEC 3HAHM, ABIAIOTCA: Marema-
THKA.

[Tocnenyromumu JUCUMIUIMHAMH ABJSIIOTCS: be30macHOCTh JKU3HenesTeNbHOCTH, Matepuaibl
AIIEKTPOHHOHN TeXHHUKH, MeTOAbl aHaJu3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHHBIX MaTEPHAJIOB M CHCTEM,
TexHOIOrusl KpeMHUEBOW HAaHOIEKTPOHUKH, TeXHOJIO0rus MaTeprasoB MUKPO- U HAHOIEKTPOHUKH, Du-
3UKO-XMMHUSI HAHOCTPYKTYPHUPOBAaHHBIX MaTE€PHajOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— OIIK-1 cnocoOHOCTBIO MPEACTABIIAT 4AEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI Hay4yHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMATUKHU,

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B XO7ie NMpodeccCHOHaIbHON NEeSTENbHOCTH, MPUBJIEKATh JJISl UX PEHIEHHsS COOTBETCTBYIOIIMHA (PU3UKO-
MaTeMaTH4ECKUil anmnapar;

— OIIK-5 cnocoOHOCTBIO KCIONIb30BaTh OCHOBHBIE MPHEMbl 00pabOTKU U MPEACTABICHUS IKC-
NEPUMEHTAJIbHbBIX JAHHBIX;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBHBIE IOHATHS U 3aKOHBl XMMHUH, TEOPETUYECKHE OCHOBBI CTPOECHHS BEILECTBA,
CBOWCTBA BEUIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHii, (aKTOpPbI, BIMSIIO-
M€ Ha CKOPOCTh U HalpaBJICHUE MPOTEKaHMs PEaKLUH, SHEPreTHYECKUEe U3MEHEHUs B IpoLEecce Ipo-
TEKaHUsl peakllii, 3aKOHOMEPHOCTH NMPOTEKAHUS JIEKTPOXUMUYECKUX IIPOLECCOB, CBOMCTBA pacTBOPOB
AIIEKTPOJIUTOB M HEAJIEKTPOIUTOB, IPOLIECCHl KOPPO3UM METAJUIOB M METOJIbI 3AIUThI OT KOPPO3UH, IIPO-
HECChI, MPOTCKAOIIUEC B ICTCPOICHHLIX CUCTEMAX IMPU U3MCHCHUNU (1)a30}30r0 paBHOBECHA.

—  YMeTh HCIIOJb30BaTh (PU3UKO-MATEMATUUYECKUN annapaT U TEOPETHUECKUE 3HAHUS IS pelle-
HUS IPO(hEeCCUOHANBHBIX 33134, AJIs1 MHTEPIIPETAalluK Pe3yNbTaTOB SKCIEPUMEHTA.

—  BJIa/IeTh HaBBIKAMH CaMOCTOSTEIILHOTO MOUCKA HH(OPMALIUU U MTPOPAOOTKU TEOPETHUYECKOTO
Marepuaia; HaBbIKaMH IOCTAHOBKHM LN U 3a]1au HKCIIEPUMEHTA, UCXO U3 TEOPETUUYECKUX MPEIIOCHI -
JIOK; HaBBIKAMU 00pabOTKH, aHAJIN3A U TIPE/ICTABICHUS PE3YIbTATOB SIKCIIEPUMEHTA.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHUILIBI U IIPECTaBIeHa B TalOuu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
1 cemecTtp
AynuTtopHble 3aHATUSA (BCETO) 60 60
Jlexuun 26 26
[IpakTnueckue 3aHATHS 18 18
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JlaGopaTopHbIe pabOThI 16 16
W3 Hux B MHTEpaKTUBHOMN (hopme 22 22
CamocTtosiTenbHas paboTa (Bcero) 48 48
[TonroroBka Kk KOHTPOJILHBIM paboTam 6 6
BrinonHeHne HHAUBUAYAIbHbBIX 3a/1aHUN 8 8
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 9 9
[TpopaboTka JIEKITMOHHOTO MaTepuaia 19 19
[ToaroToBka Kk MpakTUYECKUM 3aHATHUSIM, CEMHUHApaM 6 6
Bcero (0e3 ax3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.

Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

_ [P]

= = = 2 g é =

= e S o 2 % o E

? 3 < < FoS 2 0

Ha3Banus pa3nenoB IuCHUTIIIUHBL i “ = o o 2 &5

= = g = 30 Z E

e | 2 & 33 &2

1 cemectp
1 OcHOBHBIEC OHATHUS U 3aKOHBI XUMUHU. 0 2 0 3 5 OIIK-1, OIIK-
2

2 DHepreTvka XMMUYECKUX MTPOIIECCOB. 4 2 4 8 18 |OIIK-1, OIIK-

XuMHUUYeCKask TEPMOAUHAMUKA. 2, OIIK-5
3 XuMuuecKkas KHHETHKA. XUMHUIECKOe 5 4 4 10 23 OIIK-1, OIIK-

paBHOBECHE. 2, OIIK-5
4 Dnexrpoxumuueckue npoueccsl. Kop- 8 5 4 13 30 |OIIK-1, OIIK-

pO3Hsl METAILIOB. 2, OIIK-5
5 ®a30BbIEC paBHOBECHUSI B TETEPOTE€HHBIX 4 2 4 8 18 |OIIK-1, OIIK-

CHCTEMaX. 2, OIIK-5
6 PactBopbI 5 3 0 6 14 | OIIK-1, OIIK-

2
Hroro 3a cemectp 26 18 16 48 108
Hroro 26 18 16 48 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

Hazpanus pasaciioB Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,
q
dopMupyembie
KOMIIETEHIIUU

1 cemecTp

N

2 DHepreTvka Xumuyeckas TepMmoarnHaMuka. [TonsTne Xxummiaeckomn OIIK-1
XUMHYECKHX MPOLECCOB. |CUCTEMBI. Tunbl cucteM. PaBHOBECHOE COCTOSIHUE CH-
Xumuueckas cTeMbl. TUIBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
TEPMOJIUHAMUKA. THUMBIE, HEOOPaTHUMBbIE, CAMOIIPOU3BOJIbHBIE, PABHO-
BeCHble. OCHOBHBIE IOHATUS TEPMOJUHAMUKH: BHY-
TPEHHss SHeprus, padota, TerioTa. [1epBbIii 3akoH
tepmoguHaMuKkH. [loHaTre sHTambnuu. TermmoBoit 3¢-
(beKT peakium, IK30TepPMUUECKHIE U SHIOTEPMHUECKUE
peakiuu. TepmMoxumMuyeckre ypaBHEHHs U UX OCO-
6enHoctu. CTaHJapTHBIE TEIUIOTHI 0Opa30BaHuUs Be-
mecTB. 3akoH ['ecca, ciencTue u3 3akoHa I'ecca. I1o-
HATHE SHTPONUU. BTOpOH U TpeTuii 3aKOH TEPMOIU-
HaMuKkHl. CaMONPOU30BOJIbHBIE MPOLIECCHI. DHTAJIb-
NUHHBIN U SHTPONUIHBIN (PAKTOPBl XUMUYECKHX pe-
aknuii. DHeprus ['ub0ca.

Hroro 4

3 XuMuyeckast KUHEeTUKa. | XMMHAYECKasi KUHETUKA. | OMOT€HHBIE U F€TEpOreHHbIE 5 OIIK-1
XuMugeckoe paBHOBecHE. | peaklini. CKOpOCTh XUMUYECKON peakiuu. PakTophl,
BIIMSIOLINE Ha CKOPOCTh peakluu. BiusHue KOHIIeH-
Tpalyy Ha CKOPOCTh peaklu. 3aKOH JEHCTBYIOLINX
Macc. KoncTtanra ckopocTu peakunu. BiausHue tem-
nepaTypbl Ha CKOpOCTh peakiu. [Ipasuino Bant-T'od-
¢a. DHeprus akTUBALMHU U ypaBHEHHE AppeHunyca.
3aBHCHUMOCTb CKOPOCTH PEAKIMH OT KaTaJInu3aTopa.
Karanuz O6patumbie 1 HEOOpPATUMbIE XUMHUYECKUE
peaknuu. Xumudeckoe papHoBecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MacC Il PABHOBECHSI.
[punuun Jle-lllarense. CiBUT XUMUYECKOTO paBHO-
BECH.

HUroro 5

4 DNeKTPOXUMHUYECKHE OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIC peakiuu. Cre- 8 OIIK-1
npoueccel. Kopposus MIeHb OKHUCIICHUS, OKHCIIEHNE U BOCCTAaHOBIICHUE.
METAaJIJIOB. DNEKTPOIHbIE MPOLECCHI. DNEKTPOIHBIC TOTEHIUAT.
VYpaBHenue HepHcta. ["aibBaHUUECKUM SJIEMEHT.
DNEKTPOXUMUYECKNE IPOLECCHI. DIEKTPOABUKYILAS
CuJIa raJbBaHUYECKOro 3ieMeHTa. CTaHIapTHBIN BO-
JOPOJHBIN AIIEKTPO. DIEKTPOIU3 B paciuiaBe. DIeK-
Tposin3 B pacTBope. 3akoHbl @apazes. Beixoa mo Toky.
Koppo3ust MeTaiioB: XuMu4eckas, JIeKTPOXUMHUYe-
cKasi. 3aliTa MEeTaiIoB OT KOPPO3HUH.

Hroro 8
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5 ®da3oBbIE paBHOBECHUS B
TeTePOreHHBIX CUCTEMAX.

dazoBble paBHOBecHs. Pa3za, reTeporeHHast ¥ rTOMo-
renHas cucrema. [Ipasuio ¢a3 ['mb66ca. Crenens cBo-
007161, KOMIOHEHT. OTHOKOMIIOHEHTHBIE CCTEMBI.
Jnarpamma cocTosiHUS BOJIbl. J[MarpaMMbl MJIaBKOCTH
JByXKOMIIOHEHTHBIX CUCTEM. DBTeKTHKA. [IpaBuito
peraara. TBepasie pacTBOpbI. THITBI TBEPIBIX PACTBO-
POB: 3aMEILECHNS, BHEAPEHUS, BBIYMTAHMS.

Hroro

OIIK-1

6 PactBopbI

PactBopsl, Tumel pactBopos. [Ipouecc pactBopenus.
CriocoObl BeIpa)keHUsI KOHLIEHTPALIMU PACTBOPOB.
PactBopuMocTs. IlepeHacslieHHbIE pacTBOPBI. DHEP-
retvka pacrBopenus. Kpucramnoruaparel. CBoiCTBa
pacTBOPOB HEANEKTPOIUTOB. OcMmoc. 3akoH BaHT-
lodda. 3axon Payns. TemnepaTypa kunenus u 3amep-
3aHUS pacTBOPOB. TeopHst IIEKTPOIUTUIECKON TUCCO-
nuanuy. CTenenb IUCCOMAlNN, KOHCTaHTa TUCCOLHN-
aruu. M3otonnyeckuit koaddunment. CoiicTBa
pacTBOPOB 3JIEKTPOJIUTOB.

OIIK-1

Hroro 3a CEMCECTP

Hroro

5

26

5.3. Pa3nenbl JMCUMILIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Mpeabl Ty IIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TabIuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMILIMHBI U MEKIUCIUIUIMHAPHBIE CBSA3U

HanMmenoBanne qUCIAIIINH

Ne pasaciion JTTAaHHOM JAUCHUIUIMHBI, JJI51 KOTOPBIX HCO6XO)II/IMO
HN3Y4YCHUC O6CCH€‘{I/IB3.IOH_II/IX U 00eCIIeunBacMbIX JUCHUITIINH

1 2 3 4 5 6
[IpeamecTByromue TUCHUTIITUHBI
1 Maremaruka + + + + + +
[Tocnenyromue TUCIUITITUHBI
1 Be3omnacHOCTb KU3HEACATENIbHOCTH + +
2 Marepuaibl 3JIEKTPOHHOW TEXHUKHU + +
3 Meronp! aHanM3a U KOHTPOJI HAHO-
CTPYKTYPUPOBAHHHBIX MAaTEPHAJIOB U + + + + + +
CUCTEM
4 TexHONOrMsA KPEMHUEBOW HAHODJIEK- 4 N 4 N N N
TPOHHUKHU
TexHonorus MarepuaaoB MUKPO- U
5 TexHouno aTepuaio po . . . i L+ n
HAHORJIEKTPOHUKH
6 OU3UKO-XUMHUS HAHOCTPYKTYPUPOBAH- 4 N N N N N
HBIX MaTepHalioB

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, GOPMHUPYEMBIX MPH U3YyYEeHUM TUCHHUILUIUHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
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Tabmuma 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3yUYECHUH TUCIUILTAHBI, U BUIOB 3aHS -
THH

§ Bunwl 3austuit

% < S 8.* S DOpMBI KOHTPOJIS
: = 5 E 2

Z = = @)

OIIK-1 + + + + KonTposnbHas pabota, OT-
4eT [0 HHIUBUIYATHHOMY
3aJJaHuI0, JK3aMEH,
KoncnekT caMonoaroToBKH,
Otuer o naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect

OIIK-2 + + + KonTpomasnas padora, OT-
4eT [0 HHIUBUIYaTHHOMY
3aJlaHnio, Jk3aMeH, OTdeT
o naboparopHoii pabote,
Tect

OIIK-5 + + Otuet o nabopaTopHoOii pa-
oote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yUeHUs
TexHOMOTruM HHTEPAKTUBHOTO 00yYeHHS MTPU Pa3HbIX (hopMax 3aHATUN NpUBeAeHBI B Tabnuie 6.1.
Tabmuua 6.1 — TeXHOJIOTMM UHTEPAKTUBHOTO 00YUYEHHsI MPU pPa3HbIX popMax 3aHATUI

NutepakTuBHbIC Hutepakr
HHTepakTuBHBIE
Mertonpl nabopaTopHbIC 3aHATHS, | HWBHBIC Bcero, u
MPAaKTUYECKUE 3aHATHS, U
q JEKLNH, 4
1 cemectp

[Ipesenranuu c 10 10
HCIIOJIb30BAaHUEM
MYJIbTUMEHA C
o0CcyXIeHreM
PabGora B komanie 6 6 12
Hroro 3a cemecTp: 6 6 10 22
Uroro 6 6 10 22

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabauie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT

TpyoeMKOCTb,
q
dopmupyembie
KOMIIETEHIIUU

1 cemectp

n

2 DHepreTuka Onpenenenune TemnoBoro 3¢ ¢dekra peakuu HeuTpa- OIIK-1,
XUMUYECKUX MPOLIECCOB. | JIU3ALUU OIIK-2,
Xumuueckas Hroro 4 OIIK-5
TEPMOIMHAMHUKA.
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3 Xumnueckast KUHETHKA. | CKOpOCTh XMMHUYECKUX PeaKIui. X UMHUYECKOE PaBHO- 4 OIIK-1,
XUMHUYECKOE PAaBHOBECHE. | BECHE. OIIK-2,
Hroro OIIK-5
4 DIEKTpOXUMHUYECKUE Onektponus. Kopposus OIIK-1,
npoueccel. Kopposus Hroro OIIK-2,
METAJIJIOB. OIIK-5
5 ®a3oBble paBHOBeCH B | [lnarpamma IUIaBKOCTH JIBYXKOMIIOHEHTHOW CHUCTEMBI. OIIK-1,
TE€TEPOrE€HHBIX CUCTEMAX. I1K-2
eTepore CHCTEMaX. |y 0) ,
OIIK-5
Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMHUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
o ]
= z
3 =
: X
HasBanus paznenos HaumeHoBaHue MpakTHUECKHUX 3aHATUIN (CEMHHAPOB) zF &5
- 2 g
S =
a e g
= S
1 cemectp
1 OcHOBHBIC TIOHATUSA U | BXOIHON KOHTPOJIb (HAalTMCaHUE CUMBOJIOB XMMHYE- 2 OIIK-1,
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, paciyeT MOJISIPHBIX MacC COEUHE- OIIK-2
HUH, paccTaHOBKA KOA((UIIMEHTOB B yPaBHEHUSAX pe-
akuuit). Pemenue 3amaq: 1) HaxokeHNE SKBUBAJICHTA
MPOCTHIX BEIIECTB; 2) pacyeT SKBUBAJICHTHBIX Macc
MPOCTHIX U CJIIOKHBIX COCIMHEHUM; 3) pacueT o0bema
rasa [pu HOPMaJbHBIX YCIOBUSX U YCIOBUSX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B OIPEICIICHHOM Macce Wi 00beMe; 5) penieHue
3a/1a4 ¢ XUMUYECKUMHU YpaBHEHUAMU; 6) 3a1auu Ha
"M30BITOK-HENOCTATOK"
Hroro
2 DHepreTuka Pemenue 3anau: 1 )pacuer TermioBoro apQexra peak- OIIK-1,
XUMUYECKHX MPOIIECCOB. |IIMU 1O 3aKOHY ['ecca; 2) onpeneneHne TuIa peakium OIIK-2
XuMungeckas (9K30-, BHIOTEPMUYECKHIT); 3) pacueTsl IO TEPMOXHU-
TEPMOIMHAMUKA. MUYECKUM ypaBHEHUSIM; 4)onpeiesieHue caMoIIpon3-
BOJILHOTO HAIIPaBJICHUsI MPOTEKAaHUS peakiuu; S)pac-
YeT TEPMOANHAMUYECKUX TapaMeTPOB MPOTEKaHUS
peakuuun
Hroro
3 Xumunueckas kuHeTuka. | Pemenue 3amadq: 1)3anuch 3aKoHa IEHCTBYIOIINMX Mace OIIK-1,
XHUMHYECKOE PaBHOBECHE. | IS XUMUUYECKUX PEaKIINii;2)pacyeT U3MEHEHHUS CKO- OIIK-2

POCTH peakiuy Mpyu U3MEHEHUH JIaBIICHISI, KOHIICH-
TPAllU PEareHToB; 3) pacueT U3MEHEHHST CKOPOCTH
pEeaKIUy PH MOBBIIIEHUH TEMIIEPATYPHI 110 TPABUITY
BanTt-T'odda n ypaBHeHUto Appenuyca; 4)pacuer
TEMIIEpaTypHOTo K03 (PHIMEeHTa CKOPOCTH PEAKITUY;
5)omnpeneneHe YHEPTUN aKTHBAIIUHN PEAKITHH; 6)
OTIpe/IeTICHUS] CMEIIIEHUS] PABHOBECHUS TIPH U3MEHEHUN
TeMIIepaTyphl, 1aBJICHUS, KOHIICHTPAIIUH; 7)pacueT
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KOHCTaHT PaBHOBECHS XMMHUECKHUX peakiuii; 8) pac-
YEeT U3MEHEHHUS KOHIIEHTPAIlUi peareHToB Yepe3
KOHCTaHTYy PaBHOBECHS

HUroro

4 DIeKTpOXUMHYECKHE
npoueccol. Kopposus
METaJJIOB.

Pemenue 3anau: 1)HanucaHue OKUCIUTEIBHO-BOCCTA-
HOBUTEIIbHBIX PEeaKIuii; 2) onrcaHue NpuHIuna pabo-
ThI TAJIbBAHUYECKOT'O IEMEHTA; 3) 3anKcCh ypaBHEHUN
peakuuii, NpOTEKAIOIMUX B TaJbBAHUYECKOM 3JIEMEH-
T€; 4) pacdeT MEKTPOJHOTO NOTEHIMAIA ITPH CTaH-
JApTHBIX U HECTaHJAPTHBIX YCIOBUSX; 5) pacueT
NEKTPOABUKYIIEH CUIIBI FAJIBBAHUYECKOTO DJIEMEHTA;
6) cocTaBlieHHE YpaBHEHUH AJICKTPOIHBIX TIPOIECCOB
IIPU 2JIEKTPOJIN3E PacIIaBOB U paCTBOPOB; 7) BBIUKUC-
JIeHUE Macchl U 00BEMOB 00pa30BaBIIMXCS MPOTYKTOB
B IIpoliecce AIeKTpoin3a no 3akoHam dapajes; §)
ofpeziesIeHNe BBbIX0/a 10 TOKY; 9)cocTaBieHue ypas-
HEHUI peakIui IIPU XUMHAYECKONU U DJIEKTPOXUMHUYE-
CKOM KOppo3uu MeTasuioB; 10) BEIOOpP 3alIUTHOTO T0-
KPBITHS OT KOPPO3UH

OIIK-1,
OIIK-2

Hroro

5 ®a30BbIE PaBHOBECHS B
reTepPOreHHbIX CUCTEMAX.

Pemenue 3anau: 1) onpenenenue konuyecTsa a3 cu-
CTEMBI U CTETICHEH CBOOOIBI TIPU OIPEICIICHHBIX
YCIIOBHSIX; 2) ONpECIICHHE MAacChl U COCTaBa TBEPAOH
W JKUIKOH (ba3 1mo mpaBuiTy phryara.

OITK-1,
OITK-2

HUroro

6 PactBopbl

Pemenue 3anau: 1)pacuer HaBECKHU 1JIs IPUTOTOBIIE-
HUSl PACTBOPOB Pa3HbIX KOHUEHTpaLUi; 2) onpexaene-
HUE OCMOTHYECKOIO JIaBJICHUs pacTBOpa; 4) onpee-
JIEHUE TeIJIOThl PAaCTBOPEHMSI; 5)pacdeT TeMuepaTyphbl
3aMep3aHus U KUIIEHUSI PaCTBOPOB.

OIIK-1,
OIIK-2

Hroro

Hroro 3a cemectp

18

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABJICHbI B

9. CamocrosiTesibHasi padoTa

Tabimiie 9.1.
Ta6muia 9.1 — Buabl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIE KOMIIETEHIHH
3 @]
= z S
: i
Bunael camocrostensHON X > 0
HazBanus pa3znenos ZF &5 @DopMbl KOHTPOJIS
paboTEI L s 2
X g8 =
a e g
= S
1 cemectp
1 OcHoBuble nmoHsTUss 1 | [loaroToBKa K MpakTHye- 1 OIIK-1, |KonTtponbsHas pabora, OT-
3aKOHBI XUMHH. CKHM 3aHSTHSAM, CEMHHA- OIIK-2 YeT MO0 WHIUBUIYATbHOMY
pam 3aganuto, Tect
BrinosnHenne nHIUBUIY- 1
aIbHBIX 3aJaHul
[ToaroroBka Kk KOHTPOJIIb- 1
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HBIM paboTam

Urtoro 3
2 DHepreTuka IToaroroBka K mpaxkTuye- 1 OIIK-1, |KoHcnekT camonoaroToB-
XAMUYECKHUX MPOIECCOB. | CKAM 3aHATHUSIM, CEMUHA- OIIK-2, ku, KonTponpsHas pabora,
Xumuueckas pam OIIK-5 Omnpoc Ha 3aHsaTHAX, OT-
TepMOJIMHAMHKA. YeT 10 UHIUBH, BHOM
CPMOZMHAMHKA [TpopaboTka JIEKIIMOHHOTO 3 T 1o % Ayanl 06 y
Marepuaa 3afanuto, OT4et 110 s1abo-
paTtopHoii pabote, Tect
OdopmiteHre 0TIETOB TIO 2
JabopaToOpHBIM paboTam
Brinonnenue nHaIuBUIY- 1
allbHBIX 3aJJaHUi
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Htoro 8
3 Xumnueckas kuHeTuka. |[loaroroBka K nmpakTuye- 1 OIIK-1, KoHcnexT caMmonoaroros-
XUMHUYECKOE PAaBHOBECHE. | CKMM 3aHSITUSAM, CEMUHA- OIIK-2, |ku, KontponbHas pabora,
pam OIIK-5 Onpoc Ha 3aHaTusx, Ot-
YeT 10 UHIUBH, BHOM
[IpopaboTka JIEKIIMOHHOTO 4 T 1o HO Ayal % y
MaTepuana 3afanmio, OT4eT 110 nado-
paTtopHoii pabote, Tect
OdopmiteHre 0TIETOB TIO 3
nabopaTopHbIM paboTam
BrinosnHenne nHIUBHUIY- 1
aJIbHBIX 3aJIaHuN
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 10
4 DIEKTPOXUMHUYECKUE [ToaroroBka k mpakThye- 1 OIIK-1, KoHcnexT caMonoaroros-
npoueccel. Kopposus CKHUM 3aHSATHSAM, CEMHUHA- OIIK-2, |xu, KontponbHas pabota,
METAJIOB. pam OIIK-5 Ompoc Ha 3ansaTusax, OT-
[IpopaboTka TeKIHOHHOTO 6 Hqer o HHI([;IB HﬂyaﬂbH%My
HU TYET I -
MaTepHaa 3a1a IO: eT 110 J1abo
patopHoit pabote, TecT
OdopmieHre OTYETOB T10 2
J1abopaToOpHBIM paboTam
Brinonnenue nHAMBUAY- 3
aJIbHBIX 3aJJaHHI
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
Hroro 13
5 ®a3zoBbie paBHOBecHs B | [loaroroBka k mpaktuue- 1 OIIK-1, KoHcnexT camonoaroros-
TETEPOTeHHBIX CUCTEMaX. |CKHUM 3aHSITHUSAM, CEMUHA- OIIK-2, |ku, KoHTponbHas pabora,
pam OIIK-5 Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka JIEKITMOHHOTO 3 Her 1o HHI([;IBHI[YMI’H%MY
HU TYET I -
MaTepHana 3a7aHHUIO, eT 110 J1abo
paTtopHoii pabore, Tect
OdopmieHre 0TYETOB 10 2

nabopaToOpHBIM paboTam
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Brinonnenne nHIUBUIY-
aJbHBIX 3aJaHUI

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Utoro 8
6 PacTBOpHI [ToaroroBka Kk mpakTuue- 1 OIIK-1, KoHcnexT camMmononroros-
CKMM 3aHATUSAM, CEMMHA- OIIK-2 k1, KontponbHas pabora,
pam Omnpoc Ha 3ansaTHsIX, OT-
4eT [0 UHIUBUIYaTbHOM
[TpopaboTka JIEKIIMOHHOTO 3 et o I"[F Ay oMy
HU T
MaTepuana 3afiaHuro, 1e¢
Brinonnenue nHAMBUAY- 1
aJbHBIX 3a/1aHUN
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
HUroro 6
Hroro 3a cemectp 48
IloaroroBka u caaya dK3a- 36 OK3aMeH
MEHa
Hroro 84
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcuManbHbIN MaxkcumanbHbII
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
Koncnekr camonoaroros- 2 2 2 6
KH
KonTponbHas paboTa 15 15
Onpoc Ha 3aHATUSX 5 5 5 15
OTyer no MHIUBUAYATb- 5 5 5 15
HOMY 3aIaHUIO0
OtyeTt no nabopaTopHO 3 3 3 9
pabote
Tect 3 3 4 10
Wroro makcumymM 3a nepu- 18 18 34 70
on
DK3aMeH 30
Hapacraromum ntorom 18 36 70 100

11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mas xumus : yaeoHuk 1 BTy30B / H. B. KopoBuH. - 7-¢ u3n., ucrop. - M. :
Bricmias mkomna, 2006. - 556[4] c. : ui., Tabn. - ([Tobeaurens koHKypca y4eOHUKOB). - bubmmorp.: c. 546.
-IIpeam. yxas.: c. 547-558. (nanuuue B 6ubnuoreke TYCVYP - 220 3k3.)
2.  OcHoBHI 001IeH U uznueckoit xumuu: Yduebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnmexktponHsIit pecype] - Pexxum goctyma: http://edu.tusur.ru/publications/5136 (mata 06-
pamenus: 21.06.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa

1. T'muaka H.JI. O6mas xumust : yaeoHoe nocobue st By3o / H. JI. I'mmuka. - 11-e u3g. - M.-JL.
: Xumus, 1964. - 688 c. : un., Tadn. - men. ykas.: c. 669-670. - IIpeam. yka3s.: c. 671-688. (Hanuuue B
ouommoreke TYCVYP - 37 9k3.)

2. Xumus: YuebHoe nocodue / I'. B. CmupHoB, I'. M. SlkyHuna; MuHHCTEpCTBO 00pa3oBaHUs
Poccuiickoit ®enepanun, ToMCKHMII TOCYAapCTBEHHBIN YHUBEPCUTET CHUCTEM YIPABICHUS U PaJHOIIICK-
TpoHukH, Kadenpa texnonoruu paguosnexkTpoHHoit annapatypsl. - Tomck : TMIJIO, 2000. - 157 c. : ni.
(mammuue B 6nbmmoreke TYCYP - 31 7k3.)

3. T'muaxa H.JIL. 3anmauu u ynpaskHeHus mo oomieit xumuu : YueOHoe nocobue ans By3os / H. JI.
['muuka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hasmuue B oubmoteke TY -
CVYP - 38 5K3.)

4. Ywmkun E.B. Xumus [Teker]: yueonoe nocobue / E. B. Unkun; MuancTepcTBO 00pa30BaHus U
Hayku Poccuiickoii @enepaunn, TOMCKUI rOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUSA U PAIHO-
anekTpoHukH (Tomck), DakynbTeT AMCTAaHIIMOHHOTO 00yuenus. - Tomck: Db Kontent, 2012. - 170 c.: .
- bubmmorp.: c. 157. (nanuuue B 6ubmotexe TYCYP - 62 5k3.)

5. Xwumus: Yuebnoe nocobue / Uukun E. B. - 2012. 170 c. [DnekrponHHbIH pecype] - Pexxum o-
cryna: http://edu.tusur.ru/publications/1138 (nata obpamenus: 21.06.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Yuxun E.B. Coopnuk 3amad nmo odmeit xumuu [Teker] : yueOGHO-MeToamueckoe nocodue / E.
B. Yukun; peu. kauna. xum. Hayk A. W. I'ananos; pen. C. 5. Anekcanaposa; MUHHCTEPCTBO 00pa30BaHuUs
n Hayku Poccuiickon ®@enepanyn, TOMCKUI rocylapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
oateKTpoHuKH (Tomck). - Tomck: ToMckuii rocy1apCcTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U pa-
In03NIeKTpoHuKH, 2015. - 296 c. (Hanmuuue B 6udmotexke TYCVYP - 100 3k3.)

2. Xumus: Meronuueckue yKazaHUs Ul MPOBEICHUS MPAKTHUECKUX 3aHATHH, 1aOOpaTOPHBIX
paboT U OpraHU3allid CAaMOCTOSATEIHLHON PabOThI CTYIEHTOB O AUCIHUIUIHHE «XuMmus» / TuxoHoBa M. B.
- 2015. 26 c. [OnexrponHslii pecypc] - Pexxum nocrtymna: http://edu.tusur.ru/publications/5137 (nara 00-
pamenusi: 21.06.2018).

3. COopHuUK 3a7a4 U yrnpakHeHHH 1o oOmiel xumun: COOPHUK 33/1a4 M YIPaXHEHUH 1o o01eit
xumun / Ywxkwn E. B. - 2012, 220 c¢. [OnekrpoHHbIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642 (nata obpamenus: 21.06.2018).

4. JlaGopaTtopHble pabOThI 10 XUMUHU: Y 4eOHO-METOAMYECKOE [TOCOOUE /1JIsl IPOBEACHUS J1Tabopa-
TOPHBIX Pa0OT M OpPraHU3alMM CaMOCTOATENbHOM paboThl cryneHToB / TuxonoBa M. B. - 2018. 50 c.

[OnexkTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7169 (mara oOpameHus:
21.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI] € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIIOTCS B (OopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TIpodeccuonaibHbIe 0a3bl JAHHBIX U MH(GOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI

1. http://edu.tusur.ru — HaygHO-00pa30BaTEIHHBINA MOPTAIT

2. http://www.xumuk.ru — "HPOPMAITMOHHO-CIIPABOYHBIE PECYPCHI

3. http://elibrary.ru — Hay4Has 3JIeKTpOHHAs OMOIMOTEKA

4. http://Www.twirpx.com — 3JI€KTPOHHBIE KHUTH 110 XUMUHU

5. http://mv-tihonova.ucoz.ru - HGpOpMaIMOHHBIHN calT s ctyneHToB TYCYPa

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHHUTLIMHBI

13.1.1. MaTepuaJIbHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jyist IpoBeieHus 3aHATUH JICKITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIEr0 KOHTPOJIS ¥ MMPOMEXYTOYHOW aTTEeCTAllMU UCIIONb3YeTCsl yueOHasi ayTuTOpHUs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4€OHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPAIMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYeCKOe U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI
YyeOHast aymuTopust
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yueOHasi ayuTOpus JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATUN NMPAKTUYECKOro TUMa, ydeOHas ayauTopus JUIsl IPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIIEHUE /7151 KypCOBOTO NMPOEKTUPOBAHUS (BBIMOJHEHHUS KYPCOBBIX pabOT), MOMEIIEHUE IS IPOBeIe-
HUS TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIlUHM, MOMELIECHHE AJIsl POBEIEHUS TEKYIIETO0 KOHTPOJIS U
POMEXYTOYHOH aTTecTalluy, MOMEIICHUE ISl CAMOCTOATEIbHON paboThI

634050, Tomckast o6mactb, T. Tomck, JleanHa npocrekT, 1. 40, 423 ay.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Kommetotep Pentium Dual Core G850;

- Tenesuzop LED 47;

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Windows XP

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT
JlaGoparopust XuMuu
yueOHasi ayJuTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIA
634050, Tomckast o6mactsb, T. Tomck, JleanHa npocrexT, 1. 40, 424 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 1mIT.);
- Cron nabopaTopHbIi BBICOKUH - 3 (6 mIT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIxad BBITSKHOM;
- Kommuiekt crienmanuzupoBanHoi yueOHoW Mebenu;
- Pabouee mecTo mpemnoaBares.
[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajibHO-TEXHUYECKOE ¥ MPOrPaMMHOe o0ecrneuyeHue 1Jisl CAMOCTOSITeIbHOI padoThI
s camocTOosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obnacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast Mme0erb;

- komnsroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOYCHBI K ceTh «VHTepHeT» U 00eCleYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus
1. OTkpbITas cucrema. ..
a) 0OMEHHBAETCS C OKPYKAIOIIEH cpefoil FJHEPTHeii, HO HE MOXKET 0OMEHHBATHCS BEIIECTBOM
0) oOMEHUBaETCs ¢ OKPYKAIOIIEH CPeol BEIIECTBOM U YHEPTUEH
B) HE OOMEHHBAETCS C OKPYKAIOIIE cpeoil HU BEIIeCTBOM, HU YHEPTHEH
T') 9TO CUCTEMa, TJIe MPOTEKAIOT TOJIHKO TOMOTCHHBIC peaKIIny

2. CormacHo 3akony ['ecca, TermoBoit 3 ekt peakuu....

a) 3aBUCHUT OT IyTH PEAKIIMU U OT COCTOSIHHSI HCXOHBIX PEarecHTOB

6) HC 3aBHUCHUT OT IYTHU pCAaKIMU, a 3aBUCUT OT COCTOAHUA UCXOOHBIX PECArCHTOB U IMPOAYKTOB pEC-
AKIUH

B) HC 3aBUCHUT OT IYTHU PCAKINH, 4 3aBUCUT TOJIBKO OT COCTOSAHUA UCXOAHBIX BCIICCTB

T') 3aBUCHUT OT IyTH PEAKIIUU U OT COCTOSIHUS IPOYKTOB PEAKIIHH

3. B u301upoBaHHOM cHUCTEME CaMOIIPOU3BOJIBHO UAYT TOJIBKO TE MPOLECCHI, KOTOPHIE COMPOBO-
KITAFOTCHL....

a) yBEJIMUEHUEM SHEPIHU B CHCTEME

0) YMEHBIIIEHUEM YHTPOITUH

I') yBEJTMUEHHEM SHTAJIBITNU

1) YBEJIMYEHUEM SHTPOIINU

4. Ecnu A5 XMMHYECKOM peaKIiy Mpy JaHHBIX YCIOBUAX M3MeHeHue sHeprun ['ndoca <0, To pe-
aKIusl....

a) He MOXKET MPOTEKaTh HU B NMPSMOM, HU B 0OpaTHOM HampaBiIeHUH

0) ueT caMONpOU3BOJIBHO B 0OpaTHOM HarpaBlIeHUH

B)UJIET CAMOTIPOU3BOJILHO B MPSMOM HAIPaBIECHUU

T') UJET B IPSIMOM, U B OOpaTHOM HalpaBJICHUU

5. Kak 3aBucur CKOPOCTH XUMHUYECKOMN pCaKkuuu OT KOHOCHTpALIUHU UCXOIHBIX pear CHTOB?

a) NP YBEJIMYEHNUU KOHIEHTPALIUN CKOPOCTh YBEIMYUBACTCS
0) npy yBEITMYEHUH KOHLIEHTPAIIMH CKOPOCTh MOXET YBEIHMUUBATHCS MIIM YMEHBIIATHCS, B 3aBUCH -
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MOCTH OT NIPUPO/IbI PEareHTOB
B) MPY YMEHBUICHUH KOHIIEHTPAIIUU CKOPOCTh YBEINYHBACTCS
I') CKOPOCTb HE 3aBUCHUT OT KOHLIEHTpaLu1

6. CornacHo npaBuity Bant-I'odda, npu yBennueHun teMmnepaTtypbl Ha kKaxsie 10 rpaaycosB, CKo-
POCTh peakLuH...

a) ymeHblIlaercs B 2-4 pasza

0) yBenuumuBaeTcs B 2-4 paza

B) ymeHbIaercs B 10 pa3

') YBETTUYUBAETCA B 5 pa3

7. UTo Takoe HEprusi akTUBALMU PEAKIIUN?

a) SHEepreTUYecKuii 6aphep peaKun

0) MmoTHast PHEPTHUsl YaCTHI] B CUCTEME

B) JIOTIOJIHUTEIbHAS SHEPI U, KOTOpas HeoOxonuma Juist 3pPEeKTUBHOTO COyAAPEHNUS YaCTHII
I') cyMMa MOTCHIIMAIbHONW W KHHETHYECKOW YHEPTUN

8. Kakue ¢akTopbl BIUSIOT HA CMEIIEHUE XHMHUYECKOTO PAaBHOBECHSI?
a) TeMIieparypa, Karaau3aTop, JaBJICHHUE

0) Temreparypa, JaBJICHHE, KOHIIEHTpAIUs

B) JaBJICHUE, KOHIIEHTpAIUs, KaTaJIu3aTop

T') CTENEHb U3MENIbYEHHOCTH, AaBlIEHUE, TEMIIepaTypa

9. B y31ax KpUCTAUIMYECKON PEIIETKHA MeTalla HaXOASITCA. ..

a) MOJIOXKUTCIIBHO 3apAKCHHBIC HOHBI MCTAJlJId, CBA3aAHHBIC C 3JICKTPOHAMU

0) oTpUIIATENHHO 3apsKEHHbIE HOHBI METaJlIa, CBA3aHHBIE C AIEKTPOHAMHU

B) 3JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

T') MOJIOKUTEIBHO 3apsyKEHHbIE HOHBI METala, MEX/1y KOTOPBIMU JIBUKYTCS CBOOOTHBIE JIEKTPO -
HBI

10. N'anpBaHUYECKUM 3JIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM...

a) MoJ AeMCTBUEM AJIEKTPUUECKOr0 TOKA MPOTEKAeT XUMHUECKasi peakius

0) o1 IeHCTBUEM DIIEKTPUYECKOTO TOKA BRIPAOATHIBACTCS ANEKTPUIECCKAS DHEPTHS

B) BO3MOXHO IIPOTEKaHHE XUMHUUECKON peakinu 6e3 y4acTHsl JIeKTPUYECKOro ToKa

T') B pe3yJbTaTe MPOTEKAHUS XUMHUUECKON PeaKLIMu BbIpaOaThIBACTCS JICKTPUUECKHUNA TOK

11. Kakue 31eKTpo/ibl IPH IEKTPOIIN3E ABIISAIOTCS HHEPTHBIMU?
a) Me/THbIe

0) LIMHKOBBIC

B) rpapuTOBBIC

T') AJIIOMUHUEBbIE

12. Kakoii u3 ciiyyaeB He OTHOCHUTCS K JIEKTPOXUMHUYECKOU KOppo3uu?

a) U3JeHe U3 CTaJu MOrPYKEHO B PACTBOP CEPHOM KUCIIOTHI

0) u3aeNnre U3 CTaIH OKUCISIETCS] KUCIIOPOJIOM BO3TyXa

B) MEJIHBIN U ’KeJIe3HbII MPOBOJ KOHTAKTUPYIOT B pacTBOpeE Cyib(dara menu
') CTAJIbHOE U3JIeJUE, OKPHITOE CIOEM HUKENS, B PACTBOPE KUCIOTHI

13. OTHONIeHKE YKcTia MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY pacTBoOpa - 3TO...
a) HopmasnbHast KOHIICHTpAIHs

0) MaccoBas 1o

B) MonsipHast KOHIICHTpAIIHs

r) MomnbsHas 107s

CornacoBaHa Ha noprane Ne 32787 16



14. Ecou pH = 2, To peakuus cpesl B pacTBOPE...
a) [llenounas

0) Kucnas

B) HeliTpanpHas

) 3aBUCHUT OT NPUPOABI BEILIECTBA

15. CornacHo 3akony Payins, naBineHue napa Hajl paCTBOPOM. ..
a) BCer/ia BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTEIIEM

0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBJICHUIO Tapa HaJl YUCTHIM PacTBOPUTEIIEM

T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

16. Ecnu B 4ncTyr0 BOAY 100aBUTH HEOOINBIIOE KOIWYECTBO COJNH, TO TeMIIepaTypa 3aMep3aHus
OyIeT...

a)0

B) =0

') HE U3MEHUTCSA

17. CornacHo nipaBmity ¢a3 ['m60ca, uncio cTeneHei CBOOOIbI ONpeneIsIeTcs Kak:

a)C=K-n+®
0)C=K+tm-®
B)K=c-®+n
r)d®=C-®d-n

18. TBepabie pacTBOPHI ACTATCS HA CIAEAYIONINE TUIIbL:
a) 3aMep3aHMsl, BHIYUTAHUS, TIOTJIOIECHUSI.

0) 3aMep3aHusl, BEIUNTAHUS, BBIIIEIIAYMBAHUS.

B) BBIYUTAHUS, BHEIPEHHUSI, PACTBOPEHHSI.

') BBIYMTAHUSA, BHEIPEHUS, 3aMECILICHHUS.

19. Ilo npaBuiy pplyara MO>KHO OIIPEIEINUTD:
a) COCTaB KHUAKOU (a3sl,

0) Maccy KUIKou (assl;

B) Maccy TBepJoi ¢asbl;

') BCE OTBETHI BEPHBI.

20. CruiaBbl OTHOCSITCS K BEILIECTBaM, KOTOPBIE MOXHO Ha3BaTh...
a) 9BTEKTUYECKUMU CMECSIMU

0) TBepABIMH PacTBOpaAMHU

B) T€TEPOr€HHBIMH CHUCTEMaMU

I') HEOTHOPOJIHBIMH CUCTEMAMHU

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. OcHOBHBIC TIOHSTHS XUMHUHU: aTOM, MoJieKyna, noH. KonmnuectBo BemecTBa. MomnsipHas mMacca.
Xumuyeckue ¢popmynbl. [IpaBuna 3anuc XUMUYECKUX YPaBHEHU.

2. OCHOBHBIC 3aKOHBI XMMHUU: 3aKOH COXPAHEHHS MAacChl BEIIECTBA, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTBA, 3aKOH OObEMHBIX OTHOIIICHUI.

3. 3akoH ABoraapo. HopmanbeHbie ycioBusi. MonsipHblii 00beM ra3a. YpaBHeHHe MeHjeneeBa-
Knaneiipona.

4. DKBUBAJICHT. DKBUBAJICHTHAsI Macca MPOCTHIX U CJIOXKHBIX BEIIECTB. 3aKOH YKBHUBAJICHTOB. JK-
BMBAJICHTHBIA 00BbEM Ta3a.

5. Xumuyeckasi TepMOAMHAMUKa. XUMHAYECKHE CUCTEMBI U UX THUIbL. TepMOIUHAMHYECKUE Napa-
MeTpel. CTanaapTHele yciaoBus. TepMoauHaMuyecKoe paBHOBecHEe. THIBI TEPMOJUHAMUYECKUX MPOLIEC-
COB.

6. 1 3akoH TepMoaHAMHKH. PaboTa B XUMUUECKNX CUCTeMax. JHTanbnus. V3MeHeHue sHTanbnuu
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B Ipoliecce XuMuieckoi peakiuu. TermnoBoit 3dekt. Dk30 — U IHAOTEPMUUYECKUE PEAKIIHH.

7. Tepmoxumus. TepmoxuMudeckue ypaBHEHUS U MX ocoOeHHOCTH. CTaHaapTHAs SHTAIBINS 00-
pa3oBaHMsl BEILIECTBA.

8. 3akon 'ecca. Cneactue u3 3akona ['ecca. PacueT TemioBoro a¢gdexra peakiuu.

9. OuTponus. M3mMeHeHHe PHTPONMM B IPOLECCE XMMHUUYECKOW peakuuu. VMI3MeHeHHne 3HTpONnuH
IIPY U3MEHEHUH TEMIIEPATyphl, arperaTHOTO COCTOSTHUSI.

10. Camonpou3BOIBbHBIC MTPOIECCHI. 2 U 3 3aKOH TepMoauHaMuku. JHeprust [ u66ca. Hampasnenue
MIPOTEKaHUSI XUMUYECKOW PEAKIIMH.

11. Xumnueckast kuHeTuka. CKOPOCTh XUMUYECKON peakLuu. DIEMEHTApHBIN akT peakuuu. Pax-
TOPBI, BIMSIOIIUE HA CKOPOCTh PEAKLIUH.

12. T'omoreHHbIe U TeTeporeHHblie peakiuu. OOpaTumble 1 HeoOpaTUMbIe peakiuy. Biausiaue arpe-
TaTHOTO COCTOSIHUS M CTETIEHU AUCIIEPCHOCTH HA CKOPOCTh PEAKIIMH.

13. 3aBUCMMOCTb CKOPOCTH PEAaKLUU OT KOHIIEHTpALMil pEearcHTOB. 3aKOH JEHCTBYIOIIUX Macc.
KoncranTa ckopocTu peakium.

14. Dneprus aktuBanuu peakuuu. Karanuzarop. Mexanusm neiicTBUsI KaTaau3aTopa.

15. 3aBUCHUMOCTh CKOpOCTH peakiuu oT Temmeparypsl. [IpaBuno Bant-I'opda. Temneparypubiii
k03¢ duIMeHT. YpaBHeHHE AppeHunyca.

16. Xumuyeckoe paBHOBecue. PaBHOBecHasl KOHIIEHTpalus BemlecTB. KoHcTaHTa paBHOBECHS.
Cwmemenne xumuueckoro pasHoBecus. [lpunnun Jle-Ilatense.

17. DnekTpoxuMuueckue npouecchl. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. DJIEKTPOJIBI.
DNEeKTpOoAHbIE TpoLecchl. JIBOMHON AIEKTpUUECKUH CIIOH.

18. Dnexrpoanslii moTeHMal. PaBHOBECHBIN 31EKTpOAHBIN noTeHIHa1. CTaHIapTHBIA BOJIOPO/I-
HBINA A1ekTpol. CTaHIApTHBIN AIEKTPOIHBIN NoTeHIMan. YpaBHeHue HepHera. Pan anekTpoxuMudeckux
HaNpsKEHU METaIIIOB.

19. T'aibBaHUYECKUIA AIEMEHT. YCTPOMCTBO T'aTbBAaHUYECKOTO JIEMEHTA W MPHUHIIMIT €r0 PabOoTHI.
Cxema rajibBaHU4€CKOro 3JIeMeHTa. JJIEKTpoABMKYyIIas cuia ['D.

20. DnexTponu3. YCTpOUCTBO A 3IEKTPOIH3a. TUIIBI AJIEKTPOJOB. DIEKTPOJIN3 B paCIUIaBaXx.

21. Dnexrponu3 B pactBopax. 3akoHbsl Dapanes. Boixoa mo Toky.

22. Koppo3us MeTaiioB. XUMHU4ecKas Koppo3us. PakTopsl, BIUAIOIINAE HA KOPPO3UIO.

23. DNeKTpoXUMHUYECKasi KOPPO3HS U €€ MEXaHU3M.

24. MeTo/pl 3allIUTHI OT KOPPO3HUHU.

25. PactBOp. PacTBOpeHHOE BElIECTBO, pacTBOpUTENb. [Ipolecc pacTBOpeHHs] TBEpAOro Tena B
XKuAKoM pactBopurene. Kpuctamnuzanusa. CX0ACTBO M pa3iIuuus pacTBOPOB ¢ MEXaHHMUYECKUMH CMECSIMU
Y XUMUYECKUMH COCTUHEHUSAMM.

26. Konuentpanus. Paz6aBneHHbIl, KOHIEHTPUPOBAHHBIH, HACHIIIEHHBIH pacTBOp. CocoObI BbI-
Pa)XE€HUSI KOHIIEHTPALUKH PACTBOPOB. DKBUBAJICHT KUCIIOT, OCHOBAHMH, COJICH.

27. PactBopumocTh. BiusiHue temneparypsl U Apyrux (paKTOpOB Ha pacTBOPUMOCTH BEIIECTB.
IlepenacepilieHHbIE PACTBOPBHI.

28. DHepreTHka npouecca pactBopenus. ConpBaranuus, ruaparanus. Kpuctamioruaparsl.

29. KomnuraTuBHbI€ CBOWCTBA PACTBOPOB AJIEKTPOJUTOB M HEANEKTPoJUTOB. OcMmoc. OcMmoTHue-
CKoe /aBiieHue. J[aBieHne HaCBILIEHHOIO Napa Haj pacTBOpoM. 3MeHeHne TemnepaTypbl KUIIEHHUS U 3a-
MEp3aHMs pacTBOpa.

30. DAEKTPOIUTHI, HEANEKTPOIUTHL. DIEKTPOIUTUUECKAS 