MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA JTUCHUITIVHB
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 1

Cemectp: 1

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 26 26 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 60 60 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 8 8 4acoB
6 CamocrosiTenpHas paboTa 48 48 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 144 144 4acoB

4.0 4.0 3.E.

Ox3ameH: 1 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nportokon Ne 57 or «11 » 5 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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

JIOIICHT, K.T.H. Kapeapa POTOM C. H. Jleonon

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

JloneHT Kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUI U SKOJIOTUYECKOTO
MoHuropunra (POTOM) H. H. Hecmenosa

JouenT xadeapsl Gpusnueckoil s1ex-
TpoHUKH (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpPOBAHUE Y CTYJACHTOB COBPEMEHHBIX TMPEJCTABICHUN O CTPOCHUH M CBOMCTBAX XUMHUYE-
CKHX BEILECTB M 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB.

1.2. 3agaun IMCHMIIINHBI
—  M3y4Y€HHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHUX MTPOIIECCOB;

— H3YUYCHHC CBOMCTB XMMHYECKUX CHUCTEM,
HU3YUYCHHUC B3aUMOCBA3U MCIKIAY HpHpOHOﬁ BCIICCTBA U €TO peaKHHOHHOﬁ CIIOCOOHOCTBIO.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Juctumnuna «Xumus» (b1.65.12) otHocuTes k 6moky 1 (6a3oBast 4acTs).
[TociienyromuMu JHCUUIUIMHAME SIBIISTIOTCS: bBe30MacHOCTh JKM3HENEATSIIBHOCTH, Matepuaisl
AIIEKTPOHHOM TeXHHUKH, OCHOBBI TEXHOJOTHH AJIEKTPOHHON KOMIOHEHTHOW 0asbl, [Ipoliecchl MUKpO- U
HAHOTEXHOJIOTHH, TEXHOIOTHSI MaTEpPHUAJIOB MUKPO- ¥ HAHOYJICKTPOHUKH.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABIATH a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUHN HAay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKHU;

— OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B Xolle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHS COOTBETCTBYIOUIMH (PHU3HKO-
MaTeMaTUYECKHI anmnapar;

—  OIIK-5 criocoGHOCTBIO UCTIONIB30BaTh OCHOBHBIC MPUEMBI OOPAaOOTKU M MPEICTABICHHUS JKC-
NEPUMEHTAJIbHbBIX JAHHBIX;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJKEH:

— 3HATh OCHOBHBIE INOHATHS U 3aKOHBl XMMHUH, TEOPETUYECKHE OCHOBBI CTPOECHHS BEILECTBA,
CBOWCTBA BELIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUs peakiUid, (GaKTOpbl, BIMSIIO-
M€ Ha CKOPOCTb M HalpaBJI€HHE MPOTEKaHUs PEaKIMM, SHEPIeTUUECKUE M3MEHEHUS B IPOLECCE IPO-
TEKaHMsI PeaKLUU, CIIOCOObI BEIPAXKEHUSI KOHLIEHTPALM U CBOWCTBA PACTBOPOB AJIEKTPOJIUTOB U HEIJIEK -
TPOJIMTOB, OIIPEJEICHUE KHUCIOTHOCTU CPEbl, 3aKOHOMEPHOCTH INPOTEKAHUS 3JIEKTPOXUMHUUYECKHUX IPO-
LIECCOB, MPOLIECCHl KOPPO3UH METAIIJIOB U METO/bI 3AIIUTHI OT KOPPO3HU.IIPOLIECCHI, IPOTEKAIOLIHUE B I'eTe-
POTEHHBIX CHCTEMaXx MPH U3MEHEHHH ()a30BOTO PaBHOBECHSI.

— YMeThb pacCUMTBIBATh TEPMOAMHAMHUYECKHE (DYHKIIUU COCTOSHUS CUCTEMBI, TEILUIOBBIE YPPek-
Thl XMMHUYECKHX IPOLECCOB, paccuuThiBaTh Kp, paBHOBECHbIE KOHLIEHTPALMH MIPOJYKTOB PEAKIIMU U HC-
XOJIHBIX BEIECTB; COCTABIIATh IEKTPOHHbIE KOH(MUI'YpaLlMU aTOMOB, HOHOB, 3JIEKTPOHHO-rpaduyeckue
(GopMyIIBI aTOMOB M MOJIEKYJ, ONPEACIATh TUI XMMHUYECKOH CBS3H, NMPOTHO3UPOBATH PEAKIIMOHHYIO
CHOCOOHOCTh XMMHUYECKUX COETUHEHNH U (U3NUECKHUEe CBOWCTBA B 3aBUCMOCTH OT IOJIOKEHHUS B IIEPUO-
JUYECKON CUCTEME; TPOBOANTDH KOJIMUECTBEHHBIE PACUEThl B XUMUYECKUX PEAKLIMSX; ONPEAEIATh KOJIHYe-
CTBEHHBIE XapaKTEepPUCTUKH PACTBOPOB; IPUMEHATh XUMHUECKNE 3aKOHBI JUIsl PEIIEHUs PAKTHUYECKUX 3a-
nay. TabynupoBaTh SKCIIEPUMEHTANbHbIC TaHHBIE, TPapUUECKU MPEACTABIATh UX,MHTEPIIOINPOBATH, IKC-
TPAIOJUPOBATh JUIsl HAXOXKIEHHUSI MCKOMBIX BEJIMYMH; HCIIOJIb30BaTh OCHOBHBIE JIEMEHTAPHBIE METO/BI
XMMUYECKOTO UCCIIEIOBAHMUS BEIIECTB M COSTUHEHUN /TS peIieHus! Mpo(heCCHOHANBHBIX 33134

— BJAJIeTh HaBbIKAMU MHTEPNPETALNU PACCUUTAHHBIX 3HAUCHUH TEPMOAMHAMHYECKHUX (PYHK-
LU ¥ HA X OCHOBE MPOTHO3UPOBATH BO3MOXHOCTh OCYIIECTBJICHUS U HANPABICHUE MPOTEKAaHUS XUMU-
YECKUX MPOLECCOB; TEXHUKOM XMMUYECKUX IKCIEPUMEHTOB, IIPOBEACHUS MPOOUPOUYHBIX PEAKINI, HABBI-
KaM# paboThl ¢ XMMUYECKOM MOCYI0N U MpOCTeHIIMMH TpHOOpaMK; HaBBIKAMH CAMOCTOSITEIIBHOIO TIOUC-
Ka MHPOpPMALMU U TMPOPAOOTKH TEOPETHYECKOrO Marepuana; TEOPETHUYECKUMH METOJAMH OIHCAHHS
CBOWCTB MPOCTHIX U CJIOXHBIX BEIIECTB HA OCHOBE IEKTPOHHOIO CTPOEHUS MX aTOMOB M IOJIOKEHUS B
[Tepuoarueckoil cucTeMe XUMHYECKHUX 3JIEMEHTOB, METOIMKAMH aHAIH3a (PU3MUYECKUX U XMUMHUYECKHX
CBOWCTB BEILECTB PA3IUYHON MPUPO/IbI; HABBIKAMHU MIOCTAHOBKH LIeJIeH U 3a7a4 SKCIEPUMEHTA, UCXOAs U3
TEOPETUYECKUX TPEANOCHUIOK; HaBbIKAMH TPOBEACHUS U 00pabOTKM pe3yabTaTOB SKCIEPUMEHTA C HUC-
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IOJIB30BaHUEM q)HBHKO-MaTeMaTI/I‘IeCKOI‘O armapara,

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero wacos Cemectpsl
1 cemectp

AynuTopHble 3aHATUSA (BCETO) 60 60
Jlexknuu 26 26
[IpakTnueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
W3 HUX B HHTEpaKTHUBHOU (opMme 8 8
CamocrositenbHast paboTa (Bcero) 48 48
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 4 4
[TpopaboTka JICKIIMOHHOTO MaTepHraia 21 21
CaMocTosATENbHOE N3yUEHUE TEM (BOIIPOCOB) 2 2
TEOPETUYECKON YaCTH Kypca
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 21 21
Bcero (0e3 ax3ameHa) 108 108
IToaroroBka u caada dK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHble EquHuIbI 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH
Paznensl IUCUMIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmie S.1.
Tabmua 5.1 — Pasgens! IUCHUILIMHEL U BUALI 3aHSITHI

7 = | = 2§ EE
& e < S g S 8 2
? S < < S, 2 0
Ha3Banus pa3nenoB IuCHUTIITUHBI 2 ® o, o, o 2 &5
S 5 G S & 0 ==
s E & 33 L%
= © | Ag 6 &
1 cemectp
1 OcHOBHBIE TOHATHS U 3aKOHBI XMMHH 2 2 0 4 8 OIIK-1, OIIK-
2, OIIK-5
2 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX 2 2 0 6 10 |OIIK-1, OIIK-
coennHeHMi. PeakiinonHas ciocoOHOCTh 2, OIIK-5
BEIIIECTB
3 Crpoenue aroma. [lepuoanuecknii 3a- 4 2 0 5 11 |OIIK-1, OIIK-
KOH U IIEPUOANYECKAs CUCTEMA XUMUYE- 2, OIIK-5
ckux aneMmenToB J[.M. MeneneeBa
4 XuMu4decKas CBs3b 2 2 0 7 11 OIIK-1, OIIK-
2, OIIK-5
5 DHepreTuka XUMUYECKHUX MPoIiec- 3 2 4 12 21 | OIIK-1, OIIK-
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CcOoB.XHMMHUYECKasi TEPMOIMHAMHUKA 2, OIIK-5
6 XuMu4uecKkas KHHETHKA. X UMHUYECKOC 3 4 4 6 17 |OIIK-1, OIIK-
paBHOBECHE 2, OIIK-5
7 DnexkTpoxumuyeckue npoueccol. Kop- 6 4 4 6 20 | OIIK-1, OIIK-
pO3Hs METAILIIOB 2, OIIK-5
8 da30BbIEC PABHOBECHSI B TETEPOTrE€HHBIX 4 0 4 2 10 | OIIK-1, OIIK-
cuCcTeMax 2, OIIK-5
Hroro 3a cemectp 26 18 16 48 108
Hroro 26 18 16 48 108
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepikaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
v\ L=
= 2 =
3 ==
2 2 5
HasBanus paznenos Copeprxanue pa3aesioB JUCUUITUHBI MO JEKLIHUSIM 7 &5
o) S E
=S 22
a e 2
~ S}
1 cemecTp
1 OcHoBHble OHATHSA U | [IpeaMeT XuMuKM. ATOMHO-MOJIEKYJIIpHASI TEOPHSI. 2 OIIK-1,
3aKOHBI XUMUH OCHOBHbIE OHSTHS: aTOM, MOJIEKYJIa, XUMUYECKUN OIIK-2,
aneMeHT. [IpocThie U cliokHBIE BellecTBa. SABiIeHuE OIIK-5
aiutorporuu. MonekyisipHas Macca. Mons. Momsipaast
Macca. CTEXMOMETPUUYECKUE 3aKOHBI: 3aKOH SKBHBa-
JIEHTOB (MOHATHE SKBUBAJICHTA U SKBUBAJICHTHOU Mac-
Chl), 3aKOH MTOCTOSTHCTBA COCTaBa XUMUYECKUX COEIH-
HeHul. ['a30BbIe 3aKOHBI: 3aKOH 0OBEMHBIX OTHOIIIE-
HHUI, 3aKoH ABorajipo. [lepuonnueckuii 3aKoH U T€O-
pUsl CTPOCHUSI XUMHUYECKUX COCIMHEHUM.
Hroro 2
2 OCHOBHBIE KJIACCHI Knaccudukanus xumuyeckux coequHeHnid. CreneHpb 2 OIIK-1,
HEOPTraHUYECKUX okucieHus.OCHOBHBIE KJIACChl HEOPTAHUYECKUX CO- OIIK-2,
coequHeHni. Peaknmonna | emumHeHn. KMCIIOTRI, COIM,0CHOBAaHUS, OKCHABI, UX OIIK-5
sl CIOCOOHOCThH BEIIECTB | KJIaccHU(UKAIMI U XUMUUeckune cBoicTBa. KucnortHo-
OCHOBHBIE CBOMCTBA BemiecTB.CBOMCTBO aMPOTEPHO-
ctu. PeakuronHas cmioco6HOCTh aM(pOTEPHBIX OKCH-
JIOB U TUAPOKCUAOB. Tunel conend. I3MeHeHue Kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB 10 MEPUOJIaM U
rpynnam. DJIeKTPOIUTHL. DIEKTPOIUTHYECKAsT TUCCO-
yanus
Hroro
3 Crpoenue atoma. CrpoeHue aTomMa ¥ NEPUOANYECKAsE CUCTEMA IIEMEH- OIIK-1,
ITeproguueckuii 3akoH U | ToB. [locTynarel bopa.KBaHTOBO-MEXaHUU€eCKas MO- OIIK-2,
nepuoarueckas cucrema | aenpb aroma.@opma atoMHbIX opbuTaeii (s, p). Kan- OIIK-5
XUMHUYECKHX 3JIEMEHTOB | TOBbIe uncha. [Ipunuun [aymm. [Tpasumno I'yaaa.
J.W. Menneneena IIpaBuno Kneukosckoro. [lepro-auueckas cucrema u
MOPSIIOK 3aII0JIHEHUSI SHEPTETUYECKUX YPOBHEH B
CTpYKType aroma. Pannycel aToMOB ¥ HOHOB.DJIEK-
TPOOTPHULATEIBHOCTh. DHEPTUSI HOHU3ALIMH, CPOJICTBO
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K 2JIEKTpOHY. MI3MeHEeHNE CBOMCTB 2JIEMEHTOB U UX
COCIMHEHMI 110 IEPUOJaM U TpyIIaMm.

Htoro

4 Xumuueckast CBSI3b

OcHoBHBIE BU/IbI XUMHUYECKOH CcBsi3u.IIpupona xumu-
YECKOU CBSA3U. XapaKTEpUCTUKA XUMHUYECKON CBS3U.
KoBanenTHasicBsI3b, MEXaHU3MBI €€ 00pa30BaHUs: 00-
MEHHBIH, JOHOPHO-aKLIenTOpHbIN. [IoaspHOCTH KOBa-
JIEHTHOH cBs3U. Teopus BaJ€HTHBIX CBsI3€il U 00BsiC-
HEHHE BAJICHTHOCTHU JIEMEHTOB METO/IOM BaJICHTHBIX
cBs3eil. OCHOBHOE M BO30Y)KJICHHOE COCTOSIHHE aTo-
Ma.IlpocTpaHcTBEHHas CTPYKTypa MOJIEKYIL TUIIBI
cBs3el — o, m.MonHasg cBa3b. MeTaymueckas

cBA3b. Pu3nuyecKoe CoCTossHKE BelecTBa. Teepnoe
TEN0. DHEPrus KPUCTAIIINYECKON peeTKU. THIbl
KPUCTAININYECKUXCTPYKTYP U UX cBOMCTBA. [IoHATHE
ruOpuanzany. OCHOBHBIE THITBI THOPHUIU3ALINH.

Hroro

OITK-1,
OITK-2,
OITK-5

5 DHepreTuka
XUMUYECKHUX
nporeccoB. XUMHYECKas
TEPMOIUHAMUKA

Xumuyeckas TepMoarnHaMuka. [lonsTuexuMmmudeckomn
cucTeMbl. Tumbl cucteM.PaBHOBECHOE COCTOSIHHE CH-
cTeMbl. TUTTBITEpPMOAMHAMHYECKUX TIPOIIECCOB: 00pa-
TUMBIE, HEOOPATUMBIE, CAMOIIPOHU3BOIb-HBIE, PABHO-
BecHbIe. OCHOBHBIC TTOHATUATEPMOTUHAMUKH: BHY-
TpEHHsIsSI SHepTus,padoTa, TeruioTa. [lepBriii 3aKoH
TepMo-auHaMuKU. [Toustue suTanenuu. Temno-Boi
3¢ (deKT peakIum, SK30TePMUICCKUEH YHIOTEPMHIYIC-
CKHE peakiuu. TepMOXu-MUYEeCKUE YPaBHEHUS U UX
ocobenHocTH.CTaHJapTHBIE TEIUIOTH 00pa30BaHUs
Be-mmecTB. 3akoH ['ecca, ciencTBue U3 3ako-Ha [ecca.
TernoemkocTs. [TonsiTHE SH-TpOonIMU. BTOpOit u Tpe-
TUH 3aKOH T€PMO-AuHAMUKH. CaMOTIPON30BOJIHHBIC
MPO-11€CChl. DHTAIBIUIHBIN U SHTPOTUHHBIH(PAKTOPHI
XUMHUYECKHUX peakiuii. DHeprusl nudoca.

HUroro

OIIK-1,
OITK-2,
OITK-5

6 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE

XuMHueckasi KHHETHKA. | OMOTeHHbIE UTE€TEPOTEeHHbBIE
peakuun. CKOPOCTh XUMHU-YECKOW PEAKIIUH. 3aKOH
nerctByronmxmacc. KoHcTanTa ckopocTu peakiu-
u.IlpaBuno Baut-T'ohda. O6paTrmbie nHEOOpATUMBIE
xumuyeckue peakuu.Koncranra paBHoBecus. 3aKOH
JIEUCTBY-IOIIMX Macc [yt paBHoBecus. [Ipuniunlle-
[larense. DHEPTUs AKTUBALIMU WYpaBHEHUE ApPpPEHU-
yca. 3aBUCUMOCTBCKOPOCTH PEAKIIMU OT KaTajau3aTo-
pa. Ka-tanus.

Hroro

OITK-1,
OITK-2,
OIIK-5

7 DNEeKTPOXUMHUYECKHE
nporecchl. Koppo3us
METaJIOB

DNEKTPOXUMUUYECKHUE TIPOLIECCHI. SIBIIEHHE IEKTPO-
nu3a. ['anpBanndeckue aneMeHTsl. CTeneHb OKHUCIIe-
HUS, OKHCIIEHUE U BOCCTAHOBJICHUE. DIIEKTPOHBIE
MPOLIECCHI. DIIEKTPOABMKYLIAs cuia 3neMenTa. CraH-
JAPTHBINA BOJOPOIHBIN IEKTPOI. DIEKTPOIU3 B pac-
1aBe. DJIEKTPOJIU3 BPACTBOPE. 3aKOHBI AJIEKTPOIIU3A.
Beixoano toky. Koppo3ust MeTaioB: xumuyeckas,
ANEKTPOXUMHUYECKas. 3allIUTa METAIIOB OT KOPPO3UHU

OITK-1,
OIK-2,
OTIK-5
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Htoro

8 ®a30BbIe paBHOBECHSI B
reTepOreHHBIX CHCTEMaX

®da3oBbic paBHOBecus. Pasa, rereporeHHas i romo-
reHHas cuctema. [IpaBmino ¢a3l'no66ca. CreneHs cBo-
00161, KOMITOHEHT. O THOKOMIIOHEHTHBIC CUCTEMBI.
Jlmarpamma coCTOsIHUSL BOJIbI. JlnarpaMMel IIaBKOCTH
JIByXKOMIIOHEHTHBIX CUCTeM. JBTEKTUKA. [IpaBmiio
peryara. TBepbie pacTBOpbL. THIIBI TBEPABIX PACTBO-
POB: 3aMEIICHUS, BHEAPEHUS, BEIYUTAHMS.

Hroro

4

OITK-1,
OI1K-2,
OIIK-5

Hroro 3a cemectp

26

5.3. Pa3aesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBbIE CBSA3M ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Paznenbl quctUIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HaumeHnoBanme JUCITUITIINH

No pa3nenoB qaHHOM MUCIMIUIAHEL, IJ11 KOTOPBIX HEOOXOIUMO
M3ydeHre 00ecreurBaronuX U 00eCcneunBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7 8
[Tocnenyromue TUCIUITITUHBL
1 bezonacHOCTE XKU3HENECIATEb- N n N N n N N "
HOCTH
2 Marepuassbl 3J€KTPOHHOU TeX- N . " N . " N N
HUKHA
3 OCHOELI TEXHOJOTUHU 3ne1<- n n n n n n n n
TPOHHOM KOMIIOHEHTHOM 0a3bl
411 Bl MUKPO- U HAHOTEX-
ponece pO- 1 HaroTe + + + + + + + +
HOJIOTHH
5 TexHoONOrUsl MaTEPUAIIOB MU- N n n N n n N N
KpPO- U HAHOAJIEKTPOHUKH

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIUHBI, U BUJOB 3aHS -

TAU
§ Bunwl 3austuin
= = ;
o S
Qo <
5 < > 8 g DOpMBI KOHTPOJIS
: : : E :
S & S &)
ba =
OIIK-1 + + + + KonTposnbHas pabota, OT-

4eT 110 HHIUBUIYATHHOMY
3aganuio, KoHcnekT camo-
IIOJITOTOBKH, 3aIlUTa OTYe-
ta, OTueT no nabopaTopHOH
pabote, Onpoc Ha 3aHATHUSX,
Tect, OTueT no mpaxkTuye-

CKOMY 3aHSITHIO
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OIIK-2 + + + + KonTpomasnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3ananuto, Koncrekr camo-
IIOJITOTOBKH, 3aIUTa OTYe-
Ta, OTYeT Mo JabopaTOpHOM
pabote, Onpoc Ha 3aHATHUSAX,
Tect, OTUeT 1O MpaKkTHye-
CKOMY 3aHSITHIO

OIIK-5 + + + + KonTponsnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3ananuto, Koncnekr camo-
IIOJITOTOBKH, 3aIllUTa OTYe-
Ta, OT4eT no JabopaTopHOM
pabote, Onpoc Ha 3aHATHUSAX,
Tect, OTueT 1o npakTHye-
CKOMY 3aHSITHIO

6. UaTepakTuBHBIE MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
TexHOIOTHH HMHTEPAKTHBHOTO O0YYCHHS TIPH pa3HbIX (OpMax 3aHIATHI MpUBEIEHBI B TadmuIe 6.1.
Ta6muia 6.1 — TexHoIOrHMHM HHTEPAKTUBHOTO 00YUYEHHS IPU Pa3HbIX GOpMax 3aHITUI

WNHTepakTuBHBIE HNurtepakr
HNurtepakTuBHBIC
Meronbt nabopaTopHbIe 3aHATHSA, | HMBHBIC Bcero, u
MPAKTUYECKUE 3aHATHS, U
q JEKIUH, 9
1 cemectp

PabGora B xomauze 2 2 4 8
Hroro 3a cemectp: 2 2 4 8
Hroro 2 2 4 8

7. JlabopaTtopHbie padoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHo B Tadmmue 7.1.
Ta6muma 7.1 — HaumeHnoBanue 1ab0paToOpHBIX paboT

o ]
2 z E
Q =a=t
Q o
<! )
Haspanus paznenon HaumenoBanue nabopatopHbIx padboT zF &5
o S E
X g =
2 o 2
= S
1 cemectp
5 DHepreTuka Omnpenenenue TermioBoro dddexra peakuu HEUTpa- 4 OIIK-1,
XUMHUYECKUX JIA3alUH. OIIK-2,
poIeccoB. XUMHUUECKAst Hroro 4 OIIK-5
TEPMOIUHAMUKA
6 Xumnueckas kuHeTuka. | CKOpocTh XMMHUYECKUX peakiuil. BinsHue Temnepa- 4 OIIK-1,
XUMHUYECKOE paBHOBECHE | TYPhI HA CKOPOCTh peakunil. OnpeaeneHue reMmnepa- OIIK-2,
TypHOTO K03 urmenta. XuMuueckoe paBHOBECHE. OIIK-5
Hroro
7 Dnextpoxumuueckue | Anexrpoaus. Kopposus. 4 OIIK-1,
npoueccel. Kopposus Hroro OIIK-2,
METaJJIOB OIIK-5
8 da3oBbie paBHOBeCHs B | Jlnarpamma MiaaBKOCTH ABYXKOMIIOHEHTHOW CUCTEMBI. 4 OIIK-1,
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TeTEPOreHHbIX cucTemax | MToro 4 OIIK-2,
OIIK-5
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBan#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuma 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 z £
3 ==
= 2 5
HaszBanwus paznenos HanMeHnoBaHne nMpakTHUECKUX 3aHATHN (CEMUHAPOB) z 7 &5
: X
> o =
a o 2
= S}
1 cemectp
1 OcHoBHbIC MOHATUA U | OCHOBHBIE 3aKOHBI XUMHH. 2 OIIK-1,
3aKOHBI XUMHH Hroro OIIK-2,
OIIK-5
2 OCHOBHBIE KJIaCChI Heoprannueckue coenuHeHuUs. 2 OIIK-1,
HEOpraHMECKHX Hroro 7 OIIK-2,
coenuHennii.Peaknimonna OIIK-5
sl CIIOCOOHOCTH BEIIECTB
3 CtpoeHue aroma. [Tepuomnueckuii 3akon .M. Menneneesa. OIIK-1,
Hepronuaecknii 3aK0H U | pr.. oro OIlK-2,
IIEPUOANYECKAS] CUCTEMA OIIK-5
XUMHYECKHUX JICMEHTOB
.. Menneneepa
4 XuMuueckas CBsI3b Bunn xumMuueckon CBS3H. OIIK-1,
Hroro OIIK-2,
OIIK-5
5 DHepreruka XuMHuecKasi TEpMOAUHAMUKA 2 OIIK-1,
XUMHYIECKUX Hroro OIIK-2,
MpOLECCOB. XUMHYECKASI OIIK-5
TEPMOIMHAMHUKA
6 XuMuUuecKkas KHHETHKA. | XUMUYecKas KHHCTHKA. OIIK-1,
XHWMHUYECKOE PAaBHOBECHE Hroro OIIK-2,
OIIK-5
7 DNEKTPOXUMHUYECKHE | DIIEKTPOXUMHMSL. OIIK-1,
npoueccol. Kopposus Hroro OIIK-2,
METAJIOB OIIK-5
Hroro 3a cemectp 18

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH TPEICTaBICHbI B

Tabmuue 9.1.

9. CamocrosiTesqibHasi paboTa

Tabauma 9.1 — Buasl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

Hazsanwus pa3acion

Bunpl camocTosTeILHOM
paboThI

TpynoeMKocCTsb,
q

dopmupyembie

nn

KOMIICTCHI]

@DopMbl KOHTPOJIS
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1 cemecTp

1 OcHoBHble oHsATHS U | [logroroBka k nmpaxkTuye- 2 |OIIK-1, |Omnpoc Ha 3ansTusx, Ot-
3aKOHbI XUMHUH CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |d4er no UHIAUBUIAYAIBHOMY
pam OIIK-5 3amanuio, Tect
[TpopaboTka TeKIHOHHOTO 2
Marepuaia
Hroro
2 OCHOBHBIE KJIACCBI [ToaroroBka kK mpakTuue- OIIK-1, KoHcnexT caMmonoaroros-
HEOPraHUYECKUX CKUM 3aHSITHSIM, CEMHHA- OIIK-2, |xu, Onpoc Ha 3aHATHUSX,
coeuHeHMi. PeakiinonHas | pam OIIK-5 OTtyer 1o MHAUBUAYATb-
m HOCTb B TB HOM Huto, Tect
CTI0COOHOCTE Berec CamocTosiTenbHOe U3yye- 2 OMy 3a/laHMIO, 1€C
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
[TpopaboTka TeKIHOHHOTO 2
Marepuaia
Utoro 6
3 CrpoeHue aroma. [ToaroroBka kK mpakTuue- 2 |OIIK-1, |Omnpoc Ha 3ansaTusx, OT-
[Teprioguueckuii 3aKOH U | CKMM 3aHSTUSIM, CEMUHA- OIIK-2, |4eTr mo MHAUBUAYATHLHOMY
MepruoANYECcKas CUCTeMa | paM OIIK-5 3aganuio, OTyer o jgabdo-
XAMHUYECKHUX DJIEMEHTOB TOpPHOM te, TecT
e N?C STICMCHTO [IpopaboTka JIEKIIMOHHOTO 3 paTopHoli pabore, Tec
J.U. MenneneeBa MaTepuana
Utoro 5
4 XuMH4Ieckas CBsI3b [ToaroroBka k mpakTuue- 3 OIIK-1, Ompoc Ha 3ansTUAX, OT-
CKHUM 3aHATUSAM, CEMHUHA- OIIK-2, |4eT No MHAMBUIYAILHOMY
pam OIIK-5 3aganuto, OTuer 1o nado-
TOPHOM te, TecT
[TpopaboTka JIEKITMOHHOTO 4 paTopHoii pabore, Tec
Marepuaia
Hroro
5 DHepreTuka [ToaroroBka k mpakThye- 4 OIIK-1, |3ammura otuera, Koncniekt
XUMHYECKHUX CKHUM 3aHATHSIM, CEMHHA- OIIK-2, |camonoaroroBku, Onpoc
MpOUECCOB. XUMHYECKAsT | paM OIIK-5 Ha 3aHATHAX, OTYET Mo
TEPMOJIUHAMUKA TIpopaBoTka TEKIHOHHOTO 4 I/IH,I[I/IB;I)/II[yaJ'IBHOM}é 3aj1a-
HU TYET T -
Marepuaia f0, LITHCT 10 1abopa
TOpHOM pabote, OTYET 1O
OdopmiteHre 0TYETOB 110 4 MIPaKTUYECKOMY 3aHATHIO,
JabopaTOpHBIM paboTam Tect
Hroro 12
6 Xumnueckas kuHetuka. |IlogroroBka k mpaxkTuue- OIIK-1, |Omnpoc Ha 3aHsTHIX, OT-
XUMHUYECKOE PABHOBECHE | CKHM 3aHSTUSAM, CEMUHA- OIIK-2, |d4er no MHIAUBUIAYAIBHOMY
pam OIIK-5 3ajganuto, Tect
[TpopaboTka JIEKIIMOHHOTO 2
Marepuaa
Hroro
7 DneKTpOXUMHUYECKHE IToaroroBka K npaxkTuye- OIIK-1, |Omnpoc Ha 3aHsTHsIX, OT-
nporeccbl. Kopposus CKHUM 3aHSATUSIM, CEMHHA- OIIK-2, |d4er no UHIAUBUIAYAIBHOMY
METaJJIOB pam OIIK-5 3aganuto, Otuer mo jgabo-
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[TpopaboTka JIEKITMOHHOTO 2 paTtopHoii pabore, Tect
Matepuana
Hroro
8 ®dazoBbie paBHOBecHs B | [IpopaboTka JTEKIIMOHHOTO OIIK-1, |Omnpoc Ha 3ansTHsIX, OT-
TeTepOTeHHBIX CHUCTEMaxX |Marepuala OIIK-2, |4et no mabopaTopHOH pa-
Vroro 5 |OIK-5 6ote, OTYeT MO MpakTUye-
CKOMY 3aHsTHIO, TecT
Hroro 3a cemectp 48
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 84
10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banjabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
KoHcnexT camMmommoaroros- 2 2
KH
KontponpHas paborta 5 5 5 15
Ormpoc Ha 3aHATUAX 15
OTyer no MHIUBUAYATb- 4 4 4 12
HOMY 33/1aHHIO
Otuet no nmabopaTopHOii 2 4 6
pabore
Tect 20 20
Hroro makcumym 3a nepu- 16 16 38 70
on
DK3aMeH 30
Hapacraromum urorom 16 32 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
basnel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIN cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OasioB Ha naty KT 2
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa

1. KopoBun H.B. Obmas xumus [Tekcr] : yueOnuk mis By3oB / H. B. Koposun. - 8-¢ u3n.,
crepeotunl. - M. : Boicmiast mkona, 2007. - 559 c. : un. - (IloGeaurens koHKypca yueOHUKOB). - buO-
auorp.: ¢. 546. - Ilpeam. ykas.: c. 547-557. (nanuuue B 6ubanoreke TYCVYP - 59 5k3.)

2. OcHoBHI 0011eH 1 (HPU3UIECKON XUMUH [ DIIEKTPOHHBIN pecypc]: YaeOHnoe nmocodue / M.B. Tu-
xoHOBa, M.A. ExumoBa; ToMckHii rocyJapcTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U PAJHODIIEKTPO-
Huku (Tomck), Kadenpa 3meKTpoHHBIX TEXHOJIOTMH U SKOJOTUYECKOIO0 MOHUTOPUHIA. — DJIEKTPOH. TEK-
croBele gaH. — Tomck: 2015, 200 «c. [OnekrponHslii pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5136, nara obpamenus: 16.05.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. Tmmaka H.JL OGmas xumus: YaeoHoe mocobue amns By3os / H.JL. I'maka. — 11-e m3n.—M-JL.:
Xumus, 1964. — 688c.: wi.; Tabn. — MmeH. ykas.: ¢. 669-670. — [Ipeam. ykas.: c. 671- 688. (Hamuune B
oubmoteke TYCYP - 37 7k3.)

2. AxwmeroB H.C. Heoprannueckas xumus : YueOHoe mocobue mais By3oB / H. C. AxmeTos. -
M. : Beicmas mikona, 1969. - 638[2] c.: wi. — [Ipeam. ykas.: ¢. 629-639. (manuune B 6udmmoreke TYCYP
- 15 9K3.)

3. Xumwus: Yuebnoe nocobue / I. B. Cmupnos, I. M. fkynnna; MuHHCTEpCTBO 00pa3oBaHuUs
Poccuiickoit @enepanun, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YMPABJICHUS U PATUOIJICK-
TpoHuKH, Kadenpa TexHonoruu paanodaeKTpoHHOM ammapatypsl. - Tomck : TMIJIO, 2000. - 157 c.: ui.
(raymune B 6ubimoteke TYCYP - 31 3k3.)

4. T'nunka H.JL 3agaum v ynpaxHeHus mo oouiei xumun : YuyeOHoe mocodue ais By3os / H.JL
I'muuka. - 20-e u3a., crepeorun. — M.: Xumus, 1973. — 263[1] c.: wi. — b. 1. (Hanuuue B 6ubamoreke TY -
CVYP - 38 3k3.)

5. Xwumusa [DnektpoHHbIN pecypc]: yuebnoe nocobue / E. B. Uukun; ToMckuii rocymapcTBeH -
HBI YHUBEPCUTET CUCTEM YIIpaBlieHUs U panuodnektponuku (Tomck), Kadbenpa paanosnekTpoHHBIX TeX-
HOJIOTHI W SKOJIOTHYECKOT0 MOHUTOPHHTA. — DJIEKTPOH. TeKCTOBbIE naH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.m. (https://edu.tusur.ru/training/hublications/1138) [DnexTponHsIid pecypc] - Pexxum nocryna:
http://edu.tusur.ru/publications/1138, nata oopamenus: 16.05.2018.

6. Ywukun E.B. Xumus [Tekcr]: yueObnoe nocobue / E. B. Uukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI roCyTapCTBEHHBIM YHUBEPCUTET CUCTEM YMPABJICHUSA U PAJIUO-
anekTpoHukH (Tomck), DakynbTeT AUCTAaHIIMOHHOTO o0y4eHus. - Tomck: Db Konrtent, 2012. - 170 c.: ui.
— bubmorp.: c. 157. (nanuuue B 6ubmotexke TYCYP - 62 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Xumus [DneKTpoHHBIN pecypc]: MeToauueckue ykazaHus JJis IPOBEACHUSI IPAKTUUYECKUX 3a-
HATHHA U OpraHU3allul CaMOCTOSTEIBHON pabOThI CTYICHTOB 10 AUCHUILIUHE «XuMus» / Tuxonosa M.B.,
2015. — 21 c. [DnextponnsIii pecypc]| - Pexxum moctyna: http://edu.tusur.ru/publications/5137, nara 06-
pamenusi: 16.05.2018.

2. Yuxun E.B. JlaGopatopubie paGotel o xumuu [Tekct]: yueOHO-MeTonuueckoe nocodue /
E.B. Yukun; MunuctepctBo oopaszoBanusi Poccuiickoit denepanuu, ToMckuii rocyqapcTBEHHBIN YHUBED-
CUTET cucTeM ympapiieHus: u paauosiekrpouku (Tomck), Kadenpa paarosneKTpoHHBIX TEXHOJIOTUH U
sKosoruyeckoro Mouutopunra. — Tomck: TYCVYP, 2012. — 77 c.: wi., Tabin. - bubnuorp.: ¢.73. (Hanuuue B
oubmmoreke TYCVYP - 51 9k3.)

3. Yukun E.B. COopHuk 3a1a4 u ynpaxHeHui no oOmel xumun: [Teker]: YdyeOHO-MeTonuue-
ckoe nocooue / E.B. Yukun, pen. kann. xuM. Hayk A.U. ['ananos; peu. C.5. Anekcanaposa; Munucrep-
cTBO oOpazoBanusi Poccuiickoit @eneparun, ToMCckuil rocynapcTBEHHbIH YHUBEPCUTET CUCTEM YIIpaBIie-
Hus U paanodnekTpoHuku (Tomck), — Tomck: ToMckuil rocyaapcTBEHHbI YHUBEPCUTET CUCTEM YIIpaBiie-
HUS ¥ paarodnneKTpoHuku, 2015. — 296 c. (POTOM: 50 »k3.; cu3 1: 1 3k3., cu3 5: 5 3k3.; aynn: 48 3k3.,
Bcero 100 sk3.) (Hammune B 6ubimoreke TYCVYP - 100 k3.)

4. Yuxun E.B. JlaGopaTtopHble paOOoThl 0 XUMHMU [DJIEKTPOHHBIA pecypc]: yueOHO-MeToauue-
ckoe nocodue / E.B. Uukun; ToMmckuii rocyaapcTBEHHbIN YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIUO3JICK -
tpoHuku (Tomck), Kadenpa pagnosieKTpoOHHBIX TEXHOJIOTHHA U 3KOJIOTHYECKOrO0 MOHUTOPUHIA. — DJIeK-
TPOH. TEKCTOBBIE MaH. — Tomck: [0.1.], 2012. — on-line, 78 c¢. [DnexTponHbIit pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/3020, nata oOpamenus: 16.05.2018.

5. Yuxun E.B. CoopHuK 3a1a4 U ynpaxHEeHUH 10 001el xumMuu: [DaeKkTpoHHsbIi pecypc] / E.B.
YukuH, ToMCKHMIl rocynapcTBEHHBIH YHUBEPCUTET CHUCTEM YIPABICHHUS U PagHodIeKTpoHUKH (ToMmck),
Kadenpa pannosnekTpoHHBIX TEXHOJOTUN U 3KOJIOTHYECKOT0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBBIE JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrponusli pecypc] - Pexum pocrtyma:
http://edu.tusur.ru/publications/642, nara oo6pamenus: 16.05.2018.

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUalIbl IJIsi CAMOCTOSATEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAaHUYCHHAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPUGTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. 1. http://intuit.valrkl.ru/course-1215/index.html (cBoGomHBIN HOCTYM);
2. 2. http://ivo.garant.ru/AkTel opranoB Biacti\@enepanbHble aKThl (CBOOOAHBIN TOCTYI);

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

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

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue sl JIEKIIMOHHBIX 3aHATHH
I[JISI IMPOBCACHUA 3aHATUN JICKIIUOHHOTI'O THUIIA, T'PYIIIOBBIX U HHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TC-
KYILIEr0 KOHTPOJIS ¥ MMPOMEXYTOYHOW aTTEeCTAllMU UCIIONb3YeTCsl yueOHasi ayTuTOpHUs ¢ KOJTUYECTBOM TO-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe odecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI
106
ydeOHast ayUTOPHS TS TPOBEICHUS 3aHIATUN MPAKTHYECKOTO TUTIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 106 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
DKOHOMUKHU
I'mo
9KpaH
- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;
- Pabouee mecTo mpermnoiaBares.
[IporpammHoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoe odecriedeHne J1JIs J1adopaToOpHbIX padoT
JlaGoparopust XuMuu
yaeOHasi ayuTOpuUs IS IPOBEICHUS 3aHATHI TaO0OpaTOpHOTO TUTIA
634050, Tomckast ob6mactb, T. Tomck, JlennHa npocrekT, 1. 40, 424 ay.
Onwucanue uMeronierocs 000pyI0BaHuU:
- locka MarHUTHO-MapKepHasi;
- Cron mabopatopuslii (6 mIT.);
- Cton mabopaTopHbIil BEICOKHH - 3 (6 mIT.);
- ®oroanexrpokinopumerp KOK-3-01;
- [lIxad BBITSXKHOIM;
- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBares.
[TporpamMHoOe obecnieueHre He TpeOyeTcsl.

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['T . - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- 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. TecToBbIe 3a7aHUA
1. XuMHu4ueckoe MoHATHE «MOJIbY» MOKa3bIBAET:
a) YMCJIO aTOMOB BELIECTBA
0) YMCII0 MOJIEKYJ BEIIECTBA
B) MOJIEKYJIIPHYIO Maccy BELIeCTBa
') KOJIMYECTBO BEIIECTBA
2. ATOM JIUTHSI UMEET AIEKTPOHHYIO KOH(PUTypaIHIO:
a) 152 252
6) 1S2 252 2P6
B) 1S2 2S3
r) 1S2 281
3. Kakoii 3apsij siipa IMeeT aToM € 3J1eKTpoHHOM KoHpurypanueit 152 252 2P6 3S2 3P6 4S2 ?
a) 12
0) 16
B) 15
r) 20
4. Kakoit okcuz o61agaeT aMm(poTepHbIMU CBOHCTBAMHU?
a) CrO
0) Na20
B) Cr203
r) CrO3
5. YpaBHEHHE BOCCTAHOBIICHUS KeEJ€3a BOAOPOJIOM:
a) FeO + H2 =Fe + H20
6) FeO + CO =Fe + CO2
B) Fe+ H2 = Fe + H20
r) 3FeO + 2 Al = A1203 + 3Fe
6. B nepuozaax ¢ yBelIMueHUEM MOPSIIKOBOTO HOMEpA 3JIEMEHTA BOCCTAHOBUTEIbHBIE CBOMCTBA
a) He U3MEHSIOTCS
0) yCHJIMBAIOTCS, 3aTEM ITOHUKAIOTCA
B) YCUJIMBAIOTCS
') YMEHBIIAIOTCS
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7. Kakue BemiecTBa 00pa3yroT MpH AUCCOLMALTUN HOHBI Mn2+?
a) MnCI2

0) KMnO4

B) MnO2

r) Na2MnO4

8. KoBasieHTHas CBSI3b OCYIIECTBIISIETCS 3a CUET:

a) JICKTPOHHBIX 00JIAKOB

0) BJICHTHBIX JICKTPOHOB

B) JIBYX OOIIHMX 3JIEKTPOHOB, UJIH JIEKTPOHHOHN Maphl

T') AJIEKTPOCTATUYECKUX CUJT TIPUTSHKEHUS

9. YV XUMHUYECKHUX JI€MEHTOB TJIABHBIX MOJIPYII OJUHAKOBHI:
a) CTPOCHHE BHEUIHETO SHEPTETHYECKOr0 YPOBHS

0) BaJICHTHOCTb

B) XMMHUYECKHE CBOWCTBA

I') CTETIEHb OKHUCJICHUS B OKCUAAX

10. TepmonHaMUYeCKui MPOLECC, MPOTEKAIOIIWA MPHU MOCTOSIHHOM JIaBJICHUH, Ha3bIBACTCS:
a) n300apHBIM

0) anuabaTHBIM

B) U30TEPMHUYECKUM

T') H30XOPHBIM

11. DHTanPNUA CUCTEMBI OIIPENEISIETCS COOTHOILIEHUEM

) U2-Ul=AU;
0)A=p-AV
B)H=U+pV
G=H-TS

12. Beipaxkenue: «TermmoBoit 3pPexT XuMUIecKor peakiuyi HE 3aBUCHUT OT MyTH €€ OCYIIECTBIIC-
HUS, 2 ONPEEINIACTCS TOIBKO HAYaIbHBIM M KOHEUHBIM COCTOSIHUEM CHCTEMBD» SIBIISIETCS (POPMYTUPOBKOM:

a) MepBOro Havajaa TEPMOJUHAMUKHI

0) BTOpOro Havanxa TePMOAMHAMUKH

B) 3aKOHA COXpaHEHUS YHEPTUU

r) 3akoHa ['ecca

13. 1151 5K30TE€pMHYECKOIN peaKInu:

a) AH(xumuueckoii peakiuu)> 0

0) AH(xumunueckoit peakiumn)< 0

B) AH(xumnueckoii peakunn) =AU

r) AH(xumuueckoit peakiuun) = 0

14. Ha ckopoCTh XUMHUYECKON PEAKIIUN HE BIUSIET

a) KOHIICHTpAIUs pearupyrominx BelIecTB

0) hopma cocyna

B) IPHUCYTCTBHE KaTan3aTopa

T') MOBBIIICHUE TeMITePaTypPhl

15. Cornacno npunuuy Jle- lllarenbe paBHOBECHE CMEMIAETCS B CTOPOHY

a) DK30TEPMUYECKON peaKuu

0) SHIOTEPMUYECKON peaKIuu

B) YBEIMYCHUS BHEUTHETO BO3CHCTBUS

T') OclIa0JICHUs] BHEITHETO BO3ACHCTBUS

16. Bo ckombko pa3 Bo3dpacteT ckopocth peakuuu 2NO(r)+CI2(r)=2NOCI(r) mpu yBenudeHuu
JIaBJICHUS B CUCTEME B 3 paza

a) B 27 pa3

0) B9 pa3

B) B 6 pa3

r) B 18 pa3

17. B xone XMMUYECKON peaKkIMK KaTaau3aTopbl

a) He BJIMSIIOT Ha CKOPOCTh peakluu
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0) YCKOPSIFOT pEaKIIUIo
B) PacXOAYyIOTCS B XOJI€ peaKI1H
I') 3aMEJUISIFOT PEaKLINI0

18.

Ha snektpomax rampBaHmuecKkoro sjeMeHTa SkoOu-J/laHudis, COCTOSIIEro M3 IMHKOBOW W

MEIHOH TIACTUH, MPOTEKAIOT CIICTYIOIINE TTPOIECCHI
a) A: Cu—2e=Cu2+K: Zn2++2e=7n
0) A: Zn—2e =7Zn2+ K: Cu2++2e=Cu
B) A: Zn—2e = Zn2+ K: 2H20 - 4 e = 02 + 4H+
r) A: Zn—2e=Zn2+ K: 2H+ + 2e= H2

19.

[Tpu snexTponu3e Ha KaToe MPOTEKAOT MPOIIECCHI:

a) OKUCIICHUS

0) IUCCOIMAITNH AIIEKTPOIUTOB Ha HOHBI
B) BOCCTAHOBJICHUS

T') HCTIApECHUS SJICKTPOJIUTOB

20.

ypaBHeHI/IG, OTBCYAIOIICC 3HCKTp0XHMH‘I€CKOI71 KOppO3uHr MCTAaJljia::

a) 2Mg + 02 =2MgO

0) 2Pb + 02 =2PbO

B) 2Zn + 02 + 2H20 = 2Zn(OH)2
r) 4Fe + 302 = 2Fe203

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. JlaiiTe onpeneneHust HOHATUAM «aTOM», «MOJIEKYJIa», «KXUMAYECKUN JIEMEHTY.

2. JlaiiTe onpeaeneHne NOHITHIO «KOTMYECTBO BEIIECTBAY.

3. JlaiiTe onpeneneHre MOHATUAM «OTHOCHUTENIbHAA aTOMHAs Macca» U «OTHOCUTEIbHAS MOJIEKY-
JsipHAs Maccay. B Kakux eAMHUIIAX OHU U3MEPSIFOTCS?

4. Yro Ttakoe moisipHas Macca? B uem oHa nsmepsiercs?

5. CopmynupyiiTe 3aKOH COXpaHEHHUS MacChl BEIIECTBA.

6. ChopMmynupyiiTe 3aKOH IMTOCTOSTHCTBA COCTaBa BeMIeCTBA. YTo Takoe OepTOIITHIBI?

7. UTo Takoe SKBUBAJICHT, ()aKTOP SKBUBAJICHTHOCTHU?

8. ChopmynupyiTe 3aKOH YKBHBAJICHTOB.

9. CopmynupyiiTe 3aKoH ABOTraapo U CIAEACTBUS U3 HETO.

10.
11.

Yro Takoe MOJSIpHBIN 00beM raza? Uemy oH paBeH?
Kakue BenuunHbl BKJIOUaeT B ce0s ypaBHeHHe Menaeneesa-Kinaneiipona? J{is 4yero oHo uc-

MoJIb3yeTcs?

12.
13.
14.
15.
16.

CdopmynupyiiTe 3aKkoH 00BEMHBIX OTHOIICHUH.

Haiite coBpeMeHHYIO (OPMYIMPOBKY EPHOAMIECCKOTO 3aKOHA.

Jlaiite onpeneneHue MoHATHIO «XUMHUYECKAsi CUCTEMAY.

[lepeuncauTe TUIIBI XUMUYECKUX CUCTEM, JANTE UX XapaKTEPUCTHKY.

Kakue Tumnel TepMOAMHAMUYECKUX MPOLIECCOB MOTYT IPOTEKATh B XMMHUUYECKUX cHCTemMax?

JlaiiTe uxX XapakTEepUCTHKY.

17.

Cdopmynupyiite 1 3akoH TepMoauHaMUKH. JlaliTe onpeeseHne MOHATUSAM «TEeIIoTay, «pado-

Ta», «BHYTPEHHSISI SHEPTUSD».

18.
19.

LIUH.

20.
21.
22.
23.
24.
25.
26.
27.
29.

Jaiite onpezneneHue sHTaIbINU. B uem ona usmepsiercs?
Uro Takoe TerioBoi a3pdekT peakuuu? Jlaiite onpeneiaeHue 3K30- U SHA0TEPMUUECKON peak-

Cdopmynupyiite 3akoH ['ecca u cienctsue u3 3akona ['ecca.

Yro Takoe suTponus? B yem ona uzmepsiercs? OT kakux (HaKTOPOB OHA 3aBUCHUT?
Chopmynupyiite 2 1 3 3aKOHBI TEPMOIMHAMUKH.

Kak paccunTbIBaeTCsl N3MEHEHHE SHTPOIUH B IIPOLIECCe XMMUYECKOIN peakiuu?

Maiite onpenenenue sneprun ['n60ca. Jlns yero ucnosnab3yercs 3Ta BeInduHa?

Kakumu Qaxropamu onpezaessieTcs caMONpOU3BOIbLHOCTh MPOTEKAHUS PEAKIUU?

[aiite onpenenenrne CKOPOCTH XUMHUUYECKON peaKIvu.

OT KakuxX (aKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKOH peakiuu?

CdhopmynupyiiTe 3aK0H ASUCTBYIONIMX Macc ISl CKOPOCTH XUMHUUecKor peakimn. [IpuBenure

€TI0 MATEMAaTUYCCKOC BBIPAKCHUC.
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30. Uto Takoe KOHCTaHTa CKOpPOCTH peakuuu? OT 4ero oHa 3aBUCHUT?

31. Chopmymupyiite npasuio Bant-I'odda, npuBeante ero MareMaTHIeCKOE BhIPAKCHHE.

32. JlaiiTe onpeaeseHne SHEPTUM aKTUBALMK peakuu. OT 4ero oHa 3aBUCHUT?

33. KakoB MexaHu3M AEHCTBUS KaTajin3aTtopa?

34. IlpuBeauTte ypaBHEeHUE AppPEeHUYCa, MOSCHUTE KAKUE BETMUYUHBI BXOST B 3TO BBIPAKEHUE.

35. JlaiiTe onpeaeneHne XMMHUYECKOrO PaBHOBECHS.

36. Uto Takoe KOHCTaHTa paBHOBecHs? Hamuimmre MaTeMaTnduecKoe BBIPAXKEHHE JUIsl KOHCTAHTHI
paBHOBECHSI, MOSICHUTE, KaKKE BETUYUHBI TyJa BXOJIT.

37. Cpopmynupyiite npuniun Jle-1llatense.

38. Kakue ¢akTopbl BIUSIOT HA CMENICHUE XMMHYECKOTO PAaBHOBECHsI B CHUCTEME M KaKUM 00-
pazom?

39. UTo Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINM ?

40. JlaiiTe onpenenacHUe NOHATHAM «CTENEHb OKUCIEHUS, «BOCCTAHOBUTEID), OKUCIUTENbY.

41. Yrto u3 cebst mpencTaBiseT MPOIECC OKUCICHUS U TPOIECC BOCCTAHOBIICHHUS?

42. Kakue 351eKTpOJHbIE IIPOLECCHI TPOUCXOIAT HAa MOBEPXHOCTH METAJI-PACTBOP MOHOB METa-
na?

43. Yro Takoe 31eKTpoAHbIi noteHuuan? OT 4ero OH 3aBUCUT?

44. Yro Takoe raapBaHU4YeCKUi 351eMeHT? M3 uero oH coctout?

45. Kakue 3J1eKTpoHbIe TIPOIECCHI IPOUCXOIAT B TallbBaHUYECKOM deMeHTe [lanmas- Axkoou?

46. Uto Takoe 3JIEKTPOJBIKYIIAs CUila TaJibBaHU4YeCKOro smeMeHTa? Kak oHa paccuutbeiBaeTcs?

47. Yto moKa3bIBaET psAJl NEKTPOXUMHUECKUX HanpskeHUi Metaios? Kak pacrosnosxeHsl MeTan-
761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CTOCOOHOCTH METAJIJIOB?

48. I[IpuBenute ypaBuenue Hepucra. /{1 uero oHo ucnomiab3yercs?

49. Yto Takoe a1ekTposn3? N3 4ero cCocTouT cucrema, riae nNpoTeKaeT AIEKTPOIn3?

50. KakoBbl 3aKOHOMEPHOCTH NTPOTEKAHUS AIEKTPOIN3a B paciuiaBax?

51. KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUS AIEKTPOJIN3a B pacTBOpax?

52. Cpopmymnupyiite 1 u 2 3akonsl Papazes. YTo Takoe BBIXO IO TOKY?

53. KakoB MexaHU3M XUMUYECKOU U AJIEKTPOXUMUYECKOW KOPpOo3un?

54. Metozp! 3alIUTHI OT KOPPO3HH.

55. YT0 Takoe reTeporeHHbI€ K TOMOT€HHbIE CUCTEMBI?

56. Yro Takoe ¢azoBoe paBHOBecue? UeM OHO XapakTepu3yercs?

57. Chopmynupyiite nmpaBmio a3 ['ndb0ca, mosicHuTe, Kakiue BETUYUHBI TY/Ia BXOMISIT.

58. IlpuBeauTte aquarpaMmy IJIABKOCTH JABYXKOMIIOHEHTHOM CHUCTEMBI C MIPOCTOM ABTEKTUKOM (IB-
TEKTUYECKYI0 IuarpaMmmy). OxapakTepusyiTe JUHUU, TOUKA U 00JIaCTH 3TOM THarpaMMBl.

59. ChopmynupyiiTe mpaBwuiIo peryara. JlJis 4ero OHO UCTIONB3yeTCs?

60. [laiiTe XapakTEpUCTUKY TBEPABIX PACTBOPOB BHEIPEHHUS, 3aMelleHUs U BbluuTanus. [lpu ka-
KHX YCIOBHSIX 00pa3ylOTCsl 3TU THIIbI PaCTBOPOB?

14.1.3. Tembl KOHTPOJILHBIX PadoOT
Crpoenue aroma. Ilepuoanyeckuil 3akOH W TEpUOIMYECKAs CHCTEMa XHMHUYECKHUX 3JEMEHTOB
JI.11. MenneneeBa
OcHOBHbIE IOHATHS U 3aKOHBI XUMUU

14.1.4. Tembl OIPOCOB HA 3aHATHUAX

1. OcHOBHBIE TOHATHUS U 3aKOHBI XUMUU

2 OCHOBHBIE KJIACChl HEOPTAHUYECKHUX COeUHEeHM. PeakiinionHas ciocoOHOCTh BEIIECTB

3 Crpoenue aroma. [lepuoguyeckuil 3aKOH M MEPUOJUYECKAsT CUCTEMAa XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa

4 Xumuyeckast CBSI3b

5 DHepreTuka XMMHYECKHUX MPOIECCOB. XUMUYECKas TEPMOJIMHAMUKA

6 XuMudeckasi KHHeTHKa. XUMHUYECKOE paBHOBECHUE

7 DnexrpoxumMudeckue npoueccol. Kopposus meTtanion

8 ®a3oBbIe PABHOBECHUS B T€TEPOr€HHBIX CUCTEMAX

14.1.5. Tembl HHANBUAYAJTBbHBIX 32/1aHUI
1. OcHOBHBIE MOHATUA W 3aKOHbI XUMUU 2 OCHOBHBIE KJIACChl HEOPTaHMYECKHX COCIUHEHHI. 3
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[lepuonnyeckuii 3ak0H U epuoANYECKasl cucteMa xumudeckux nemeHToB /.M. Menaeneesa 4 Xumuue-
CKas CBsI3b 5 XUMHUYECcKasi TepMOJAMHAMUKA 6 XUMHUYECKas KHHETHKA. 7 DJIEKTPOXUMHUS.

14.1.6. Bonipocbl Ha caMONIOATOTOBKY
Paznen 4. Dnexkrpoxumuueckue npoueccsl. Kopposus metannos

. UTo u3y4aer 31eKTpoXumusi?
. UTo Takoe OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUHN?
. JlaiiTe onpeneneHue NOHATUAM «CTEIEHb OKUCIIEHUA», BOCCTAHOBUTEIND), KOKUCIUTEIbY.
. Uto u3 cels npeacTapisieT NPOLecC OKUCICHHS U MPOLIeCC BOCCTAaHOBICHUS ?
. Kakue anexTpoHble mpoLecchl MPOUCXOAAT Ha IOBEPXHOCTU METAJI-PACTBOP MOHOB MeTaslIa?
. Kak o6pasyercst 1BOITHOM 251eKTpHUUECKUil ClI0it?
. Urto Takoe 31eKTpoaHbIi noTeHnuan? OT 4ero oH 3aBUCUT?
. Uro Takoe ranpBaHuueckuii anemMent? 13 yero on coctout?
. Kak 3apskeHbl KaTo ¥ aHOJ B raJbBaHUYECKOM dJIEMEHTE?
10. Kakue »51eKTpoiHbIE TIPOIIECChl TPOUCXOST B TaIbBAHMUECKOM dieMeHTe Jlannans-SAxkoou?
11. Kak 3anucbiBaeTcst cxema rajibBAHMUECKOIrO JIeMEHTa?
12. Yrto Takoe 3MEeKTpOABMKYIIAs CHUJia TallbBaHMYEeCKOro aneMeHTa? Kak ona paccuuteiBaercs?
13. Yto Takoe cTaHAApTHBINA BOJOPOIHBIN IEKTPOL?
14. Yto noka3pIBaeT psj 3JIEKTPOXUMUYECKUX HanpsikeHui MetamuioB? Kak pacnosnoxkeHbl MeTal-
761 B 3ToM psany? C ueM cBsi3aHa BOCCTAaHOBHUTEIbHAS CIOCOOHOCTh METAJIIOB?
15. IlpuBenure ypaBuenue Hepuera. J{is uero oHo ucnonb3yercs?
16. Yto Takoe anextponu3? 13 yero coctout cucreMa, rae NpoTeKaeT 1eKTpoaIn3?
17. Kak 3apsiKeHbl KaToJl ¥ aHOJ TIPH JIEKTPoIu3e?
18. Kakue Tunbl 351€KTPOAOB UCIIOIB3YIOTCS IIPHU DJIEKTPOIHU3E?
19. KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUs AIEKTPOJIN3a B paciuiaBax?
20. KakoBbl 3aKOHOMEPHOCTH IPOTEKAHUS NIEKTPOJIN3a B paCTBOPaAX?
21. Chopmynupyiite 1 u 2 3akonsl dapanes. YTo Takoe BHIXOJ IO TOKY?
22. Yt0 TaKoe KOppo3Hs METALIOB?
23. KakoB MexaHN3M XUMUYECKON U FJICKTPOXUMUUYECKON KOPPO3UH?
24. MeTo/pl 3allIUTHI OT KOPPO3HUHU.
Paznen 3. Xumuyeckass KHHETUKA U XUMUYECKOE PaBHOBECHE

O 01N DN B W~

1. Yro n3ydaer XuMHUYECKast KHHETHUKA?

2. Y10 Takoe TOMOTE€HHBIE U T€TEPOrCHHBIE pEaKLIUN?

3. [laiiTe onpeneneHne CKOPOCTH XUMUYECKON PEAKIUU.

4. Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON peakuu?

5. Kak 3aBHCHUT CKOPOCTh XUMUYECKON peaKIMK OT KOHIIEHTPAI1il peareHToB?

6. ChopmynupyiiTe 3aKOH ASHCTBYIOIIMX MAcC JJsl CKOPOCTU XUMHUYECKOH peakuuu. [IpuBenute
€ro MaTeMaTU4YeCKOE BBIPAKEHHE.

7. YTo Takoe KOHCTaHTa CKOpOCTH peakuuu? OT 4yero oHa 3aBUCUT?

8. Kak 3aBHCUT CKOPOCTHh XMMHUYECKOI peakluy OT TeMIepaTypbl?

9. Chopmynupyiite npaBuio Bant-I'odda, npuBeanute ero MareMaTuueckoe BbIpakeHHeE.

10. Uto nokasbiBaeT TemMrnepaTypHbIil KOA((GUIUEHT CKOPOCTH peaKkuu?

11. Yto Takoe karanuzatop?

12. JlaiiTe onpenenenyne YHEPriuy aKTUBalUK peakuu. OT 4ero oHa 3aBUCHUT?

13. KakoB MexaHu3M JEHCTBUS KaTtaau3aropa?

14. IlpuBenure ypaBHeHHE AppeHuyca, NOICHUTE KaKue BEJIMYMHBI BXOAAT B 3TO BbIpAaXKEHHUE.

15. JlaiiTe onpeneneHne XMMHYECKOTO PaBHOBECHS.

16. Yo Takoe koHCTaHTa paBHOBecus? Hamummure MaTeMaTnyeckoe BbIpaKEHHUE JUIsl KOHCTAHTHI
paBHOBECHS, IIOSICHUTE, KAKME BETUUYHUHBI TyJa BXOIAT.

17. Chopmynupyiite npunmun Jle-1llarense.

18. Kakue ¢akTopbl BIUSIOT HAa CMEIICHHWE XUMHUYECKOrO PaBHOBECUS B CUCTEME M KakUM 00-
pazom?

Paznen 2. Xumuueckas TepMOAMHAMUKA
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1. Uto u3ydaeT xumMuyeckas TepMOANHAMUKA?

2. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. Ilepeuncnute TUIIBI XUMUYECKUX CUCTEM, TAUTE UX XapaKTEPUCTHUKY.

4. Kakve TUNbl TEPMOJUHAMUYECKHX MPOLIECCOB MOTYT MPOTEKaThb B XUMHUYECKUX CHCTemMax?
JlaiiTe X XapaKTepUCTHUKY.

5. Kakue napameTpsl BIUSIOT HA TEPMOJUHAMUYECKOE COCTOSIHUE CUCTEMBbI?

6. Chopmynupyiite 1 3aKkoH TepMoaMHAMUKU. J[aiiTe ompeneneHre MOHATHIM «TEIIoTay, «pado-
Ta», «KBHYTPEHHSISI SHEPTUS».

7. Kakue BupI paboT yalie BCEro COBEPIIAIOTCS B XMMHUYECKUX CUCTeMax?

8. JlaiiTe onpenenenue sHTaIbNNU. B ueM oHa usmepsiercs?

9. Uro Takoe TeruioBol adekT peakiuu? JlaiiTe onpeaeneHne 3K30- U SHIOTCPMUUYECKON peak-
LUU.

10. YUto Takoe TepMoxuMuueckoe ypaBHeHue? [lepeunciute 0COOCHHOCTH 3alMUCH TEPMOXHUMHYE -
CKHMX ypaBHCHUM.

11. Chopmymupyiite 3akon ['ecca u cneacTBue u3 3akona Iecca.

12. Yro Takoe cTaHAapTHAs SHTAJIBIMA 00pa30BaHUs BeuiecTa?

13. Yro Takoe suTponmsi? B yem ona uzmepsiercs? OT kakux (pakTopoB OHA 3aBUCHUT?

14. Chopmynupyiite 2 1 3 3aKOHBI TEPMOIUHAMUKH.

15. Kak paccunuThIBaeTCsi U3MEHEHHE YHTPOIMNH B MPOLECCE XUMUYECKONU PEeaKIun?

16. Jlaiite onpenenenue »Heprun [ nO6ca. s 4ero ucmonb3yercs 3Ta BenndnHa?

17. Kakumu dhakTopamu onpeaesieTcs: CaMOIPOU3BOILHOCTD MTPOTEKaHUS PeaKun?

Pazgen 1. OcHOBHbBIE TOHATHUS U 3aKOHBI XUMUU

1. JaiiTe onpenesneHusi HOHITHIM «aTOM», «MOJIEKYJIAy, «XUMUYECKUMA SJIEMEHTY.

2. YTo Takoe MpOCThIE U CIOKHBIE BEIIECTBA?

3. Yto Takoe auioTponus?

4. JlaiiTe onpeesieHUE MOHATHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBbKO CTPYKTYPHBIX 3JIEMEHTOB COACPKUT | MOJb BemiecTBa?

6. JlaiiTe onpeneneHre MOHATHIM «OTHOCUTENbHAsI aTOMHAsl Macca» U «OTHOCUTEIbHAsT MOJIEKY-
JsipHast Maccay. B Kakux equHUIaX OHU U3MEPSIIOTCs?

7. Uto Takoe moiisipHas Macca? B ueM oHa usmepsercs?

8. Uepes kakue BETMYMHBI MOKHO PACCUUTATh KOJIMYECTBO BEIIECTBA?

9. ChopmynupyiTe 3aKOH COXpaHEHHUST MacChl BEIIECTBA.

10. ChopmynupyiiTe 3aKOH MMOCTOSTHCTBA COCTaBa BelecTBa. UTo Takoe 6epToILTHIbI?

11. YUto Takoe 3KBUBAJICHT, (DAKTOP IKBUBAICHTHOCTH?

12. Kak paccuuThIBaeTCs 3KBUBaJIEHTHas Macca BemlecTsa? B uem ona usmepserca?

13. ChopmynupyiiTe 3aKOH SKBHBAJICHTOB.

14. ChopmynupyiiTe 3aKoH ABOTaApo U CIAECICTBUS U3 HETO.

15. Yro Takoe MomsipHbIH 00BbeM Ta3a? UeMmy oH paBeH?

16. Uto Takoe HOpMaJIbHBIE YCIOBUSA?

17. Kakue BenmnuuHBI BKJIIOYAET B ce0s ypaBHeHHe MenpeneeBa-Knaneiipona? J{ns yero oHo mc-
noJib3yercs?

18. Chopmynupyiite 3aKOH 0OBEMHBIX OTHOIIIEHUH.

19. JlaiiTe coBpeMeHHYIO (DOPMYIUPOBKY MIEPUOTNIECCKOTO 3aKOHA.

20. B yem 3akmmroyaeTcsi TEOpUsi XMMUYECKOTo cTpoeHus bytieposa?

14.1.7. Bonipochl il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
1. OcHOBHBIE MOHATHUS U 3aKOHBI XUMHUH 2 OCHOBHBIE KJIACCHI HEOPraHUYECKUX coeanHeHuM. Peak-
IMOHHAsI cTOcOOHOCTH BemecTB 3 Ctpoenne aroma. lleprogudeckuii 3aK0OH UM TIEPUOIUYECKAs CHCTEMa
xumudeckux annemeHtoB J[.M. MenneneeBa 4 Xumuueckas CBA3b 5 DHEPreTMka XMMUYECKHX IPOLIEC-
coB.XUMHUECKas TEPMOJMHAMUKa 6 XuMUUecKass KHHETHKa. XUMUYECKOe paBHOBecHE 7 DIEKTPOXUMH-
yeckue npoueccol. Kopposus metamioB 8§ da3zoBbsie paBHOBECHS B TETEPOT€HHBIX CUCTEMAX

14.1.8. Tembl 1a00paTOpHBIX padoT
Onpezenenue TEI0BOro 3pQeKra peakuy HeuTpaan3aum.
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CKOpOCTh XUMHUYECKUX peaklMi. BiausHue TeMneparypsl Ha CKOPOCTh PEaKLUH.
Omnpenenenue TeMiepaTypHoro ko3¢ ¢puiuenra. XUMH4YeCKOe paBHOBECHE.
Onexrponus. Kopposus.

JnarpaMmma miaBKOCTH IByXKOMIIOHEHTHOM CUCTEMBI.

14.1.9. Tembl caMocTOATEJIBHBIX PA0OT

— Pemenue 3aga4 no teme. MHauBuayanbHble 3aaHus 10 TEME pasjena

— Pemenwne 3amau o teme. IHAMBHAyabHbBIE 3aaHUS 110 TEME pa3zena

—  Pemenwne 3amau o teme. IHAMBHAYabHbIE 3aaHUS 110 TEME paszena

— CocraBneHue koHcmekTa no Teme pasaena (Kmaccudukanus xumuueckux coenuHeHuil.bu-
HapHBIE COEAMHEHHS, UX OCHOBHbIE TUMHBI.CTeneHb okucieHus. CoctaB OMHApHBIX coeauHeHuil. Kucmno-
Thl, COJIM, OCHOBAHHUs, OKCUJIbI, X KJIacCHU(UKaLus U XumMuueckue coiictBa. CBolicTBa aM(pOTEepHOCTH.
PeakiimonHas ciocoOHOCTh aM()OTEPHBIX OKCHUIOB U TUAPOKCUIIOB)

— Pemenue 3aga4 no teme. MHanBuAyaibHble 3aaHUs 10 TEME pasenia

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10OMOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusMu
ciyxa

C napymenussmu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETTUUEHHBIM MIPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABJICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsl M MHBAIMJAM YBEIMUYUBAETCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aroImuxcsi MpeycMaTpiuBaeTCsl TOCTYII -
Hast (popMa NMpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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