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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 1

Cemectp: 1

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 14 14 4acoB
2 IIpaxTryeckue 3aHATUA 10 10 4acoB
3 JlaGopaTopHbie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 36 36 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 8 8 4acoB
6 CamocrosiTenpHas paboTa 36 36 4acoB
7 Bcero (6e3 ax3ameHa) 72 72 4acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 108 108 4acoB

3.0 3.0 3.E.

Ox3ameH: 1 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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:

noneHT kadeapsl POTOM H. H. Hecmenosa
noueHT kadeapst PO 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).
[TocieayromuMu TUCIUTIIMHAMH SIBIISTIOTCS: Be30IMacHOCTh KU3HEIEATSIIBHOCTH.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEIYIOIUX KOMIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABIATH a/IEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKHU;

—  OIIK-2 criocoGHOCTBIO BBISABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIINX
B Xolle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUS COOTBETCTBYIOUIMH (PHU3HKO-
MaTeMaTUYECKHI anmnapar;

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

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJalOIUNACS TOJIKEH:

— 3HATh OCHOBHBIE XMMUYECKHE TOHATHUS U 3aKOHBI

—  YMeTb IIPUMEHATh XUMUUYECKUE 3aKOHBI JIJIsl PEIIEHHs IPAKTUYECKUX 3a7ay

—  BJIa/IeTh OCHOBHBIMU IIpUe€MaMu 00paOOTKHU M MPEICTABICHHUS SKCIIEPUMEHTAIBHBIX JaHHBIX

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0uu -

%Zgﬁ;ﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

1 cemectp

AynuTtopHble 3aHATUSA (BCETO) 36 36
Jleknun 14 14
[IpakTnueckue 3aHATHS 10 10
JlaGopatopHbie pabOThI 12 12
W3 HUX B MHTEpaKTHUBHOU (opMme 8 8
CamocTosiTenbHas paboTa (Bcero) 36 36
OdopmieHue oT4eToB 110 Ja00paTOPHBIM paboTam 4 4
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 12 12
CaMocTosTeNIbHOE N3yUEHUE TEM (BOIIPOCOB) 2 2
TEOPETUYECKOI YacTu Kypca
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (0e3 3x3aMeHa) 72 72
IloaroroBka u ciaya sK3aMeHa 36 36
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OO01mas Tpy10eMKOCTb, 4

108

108

3aueTHnie EquHuIie

3.0

3.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Paszaennl AMCHUILIMHBI 1 BUAbI 3aHATHIA

Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ ]
e ] = 2 g 3 =
: o o o O E =
= jas} o O < 2 (D] s
r 3 s s 53 2 0
Ha3Banus pa3nenoB IUCHUTIIIMHBL i ) =3 o o 9 S
S = G s g0 = E
2, = 5 S 3 g2
1 cemecTp
1 OcHOBHBIEC OHATHUS U 3aKOHBI XUMUHU 2 0 0 4 6 OIIK-1, OIIK-
2, OIIK-5
2 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 0 2 0 4 6 OIIK-1, OIIK-
coequHennii.Peakimonnas crirocoOHOCTh 2, OIIK-5
BEIIECTB
3 Crpoenue aroma. [lepuoanueckuii 3a- 2 2 0 3 7 OIIK-1, OIIK-
KOH U IIEpUOINYECKAsl CUCTEMA XUMHYE- 2, OIIK-5
ckux snemenToB J|.M. MengeneeBa
4 XuMmudeckast CBSI3b 2 0 0 3 5 OIIK-1, OIIK-
2, OIIK-5
5 DHepreTuka XUMUYECKUX MPOIIEeC- 2 2 4 10 18 | OIIK-1, OIIK-
cOB.XMMHUYECKAst TEPMOJAUHAMHUKA 2, OIIK-5
6 XuMuueckas KHHETHKa. XUMHYECKOE 2 2 4 4 12 | OIIK-1, OIIK-
paBHOBECHE 2, OIIK-5
7 DnexTpoxumudeckue mporeccol. Kop- 2 2 4 6 14 | OIIK-1, OIIK-
pO3Hs METAILIIOB 2, OIIK-5
8 ®a30BbIe paBHOBECHSI B T€TEPOTEHHBIX 2 0 0 2 4 OIIK-1, OIIK-
cUCTEMax 2, OIIK-5
Hroro 3a cemectp 14 10 12 36 72
Hroro 14 10 12 36 72
5.2. Conep:kanue pa3iejioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3ienaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
3 z S
3 =
Z 2 5
Ha3Banus pa3nenos CopeprkaHue pa3aenoB JUCUUIIIMHBI MO JEKIHUIM zF &5
o) E
59 2 3
a B>
= S
1 cemectp
1 OcHoBHble OHATHA U | [IpenMeT XUMHUN. ATOMHO-MOJIEKYJISIpHasl TEOPHSL. 2 OIIK-1,
3aKOHBI XUMUH OCHOBHBIE TIOHSTHS: aTOM, MOJIEKYJIa, XUMHUYECKUN OIIK-2,
aneMeHT. [IpocTeie U ciioxkHbIE BelecTBa. JBieHue OIIK-5
ayuorponun. MonekynsapHas macca. Monbs. MomsipHast
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Macca. CTeXuoOMEeTpHUYECKHE 3aKOHBI: 3aKOH SKBUBA-
JIEHTOB (TMIOHATHE PKBUBAJICHTA U SKBUBAJICHTHOU Mac-
ChI), 3aKOH TTOCTOSTHCTBA COCTaBa XUMHUECKUX COCTH-
Henuii. ['a30BbIe 3aKOHBI: 3aKOH 00BEMHBIX OTHOIIIE-
HHUM, 3aKkoH ABorajipo. [lepuonnueckuii 3aKoH U T€O-
pHsl CTPOCHUSI XUMHUYECKUX COCTMHEHUM.

Htoro

3 Ctpoenue aroma.
[Ieproanueckuii 3aKk0H U
TePUOINIYECKAsT CHCTEMA
XHUMHYECKHUX PIIEMEHTOB
J.N. Menneneena

CrtpoeHue aTomMa U IEpUOAUYECKask CUCTEMA JIEMEH-
ToB. [locTynarel bopa.KBanTOBO-MEXaHHUECKasT MO-
nenpb atoma.dopmMa aToMHBIX opOuTanei (s, p). Ksan-
toBble unciua. [Ipunuun Ilaymu. IIpasuno ['yana.
[TpaBuno Kneukosckoro. [lepno-nuueckas cucrema u
MOPSAJIOK 3aII0JTHEHMSI DHEPTeTUUECKUX YPOBHEN B
CTPYKType aroma. Pannycel aToMOB U HOHOB.DJEK-
TPOOTPULIATEIBHOCTD. DHEPTHsI HOHU3ALUH, CPOJCTBO
K 2JIEKTpOHY. MI3MeHeHe CBONCTB 2JIEMEHTOB U MX
COEIMHEHMH 110 TIEpHOoJIaM U rpyInam.

Hroro

OITK-1,
OITK-2,
OITK-5

4 XumMuueckas CBSI3b

OcHoBHbIE BUABI XUMHUYECKOH cBs3U.[Ipupona xumu-
YECKOH CBs3HU. XapaKTEePUCTUKN XUMHUECKOU CBS3U.
KoBanenTHasicBsi3b, MEXaHU3MBI €€ 00pa3oBaHus: 00-
MEHHBIH, TOHOPHO-aKIenTOpHbINA. [losapHOCTH KOBa-
JIEHTHOH CcBsA3U. Teopus BaJCHTHBIX CBsI3€i U 00BsC-
HEHHE BAJICHTHOCTH AJIEMEHTOB METO/IOM BaJI€HTHBIX
cBsizeil. OCHOBHOE M BO3OYXKICHHOE COCTOSIHHE aTO-
Ma.IlpocTpaHcTBEHHas CTPYKTypa MOJIEKYIL. TUIIbI
cBs3el — o, m.MonHas cBa3b. MeTajmmueckas
cBa3b.Pu3nuecKkoe cocTossHUE BeulecTna. TBepaoe
T€N0. DHEPrusi KPUCTAIITMIECKON perieTKu. THrbl
KPUCTAJTIMYECKUXCTPYKTYP U UX cBoiicTBa. [loHsATHE
rubpumzai. OCHOBHBIE TUIIBI THOPUAN3ALIUN.

Htoro

OITK-1,
OIK-2,
OIIK-5

5 DHepreTuka
XUMHUYECKHUX
MPOLECCOB. XUMHYECKASI
TEPMOJMHAMUKA

Xumuueckas TepMoaruHamMuka. [TorsTnexummaeckon
cucreMsl. Tumsl cucreM.PaBHOBECHOE COCTOSIHUE CH-
cTeMbl. TUNIBITEPMOMHAMUYECKUX MPOIIECCOB: 00pa-
THUMBbIE, HEOOpaTHUMBbIE, CAMOIIPOU3BOJIb-HbIE, PABHO-
BecHble. OCHOBHBIE TOHATUATEPMOJUHAMUKH: BHY-
TPEHHss SHEprus,padboTa, Temora. [lepBblit 3aKoH
TepMo-aIuHaMuKu. [lonsaTre sHTaNBINK. Terio-Boi
3G eKT peakiuu, IK30TePMUIECKHEN YHI0TEPMUYe-
CKHE peakiuu. TepMOXu-MUYECKHE YPABHEHUS U UX
ocobeHHocTH.CTaHJapTHBIE TEIUIOTHI 00pa30BaHUS
Be-mmecTB. 3akoH ['ecca, ciencTBue u3 3ako-Ha [ecca.
Ternoemkocts. [lonsTHE SH-TpOonIMU. BTOpOit u Tpe-
TUW 3aKOH TEPMO-AUHAMUKH. CaMOIPON30BOJIbHBIE
MPO-11€CChl. DHTAIBIMUIHBIN U SHTPOIUHHBIA(AKTOPbI
XUMHYECKHUX peakiuil. JHeprusl nudoca.

Hroro

OITK-1,
OITK-2,
OITK-5

6 XuMnueckas KHUHETHUKA.
XUMHUYECKOE PaBHOBECHE

XuMuyeckasi KHHETHKa. | OMOTeHHbIe UTeTepOTreHHbIe
peakiuu. CKOpOCTh XUMU-YECKOM peakIuu. 3aKoH
neiictByronuxmacc. Konctanta ckopocTH peakiiu-

OIIK-1,
OITK-2,
OITK-5
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n.IlpaBuno Baut-T'odhda. O6paTrmbie nHEOOpaTUMBIE
xumuyeckue peakiuu.Koncranra paBHoBecus. 3aKOH
JEUCTBY-IOIIMX Macc i paBHoBecus. [Ipuniunlle-
[latenbe. DHEprus akTUBALIMU UYypaBHEHHE AppEHU-
yca. 3aBUCUMOCTBCKOPOCTH PeaKIMK OT KaTaau3aTo-
pa. Ka-ranus.

Htoro

7 DNEKTPOXUMUYECKHUE
npoueccel. Kopposus
MeTaJlJIOB

DIEeKTPOXUMHUYECKHUE TIPOLECCHI. SIBIIEHHE IEKTPO-
nu3a. ['anpBaHnueckue 1eMeHThl. CTeneHb OKucie-
HUs, OKACJIEHUE U BOCCTAHOBJIEHUE. JIEKTPOHBIE
IIPOLIECCHI. DIEKTPOABIIKYILAsA cuia dneMenTa. CraH-
JTAPTHBIN BOAOPOIHBIN 3JIEKTPO. DJIEKTPOIU3 B pac-
IU1aBe. DJIEKTPOIN3 BPaCTBOPE. 3aKOHBI AIEKTPOIIN3A.
Brixoano toky. Koppo3ust MeTaimoB:xumuyeckas,
NEKTPOXUMHUUECKasl. 3alllUTa METAIIJIOB OT KOPPO3UU

Hroro

OIIK-1
OIIK-2
OIIK-5

b

3

8 ®a30BbIE paBHOBECHSI B
reTepOreHHBIX CHCTEMaX

®da3oBbie paBHOBecus. Pasa, reTeporeHHas i romo-
reHHas cuctema. [IpaBmino ¢a3l'no6ca. CreneHs cBo-
001161, KOMITOHEHT. OJTHOKOMIIOHEHTHBIE CUCTEMBI.
Jlmarpamma coCTOSIHUSL BOJIbI. JlnarpaMMsblI IIaBKOCTH
JIBYXKOMIIOHEHTHBIX CUCTeM. DBTEKTHKA. [IpaBmiio
peryara. TBepbie pacTBOpBI. THIIBI TBEPABIX PACTBO-
POB: 3aMEIICHUS, BHEAPEHUS, BEIYUTAHHMS.

Htoro

2

OIIK-1
OIIK-2
OIIK-5

b

>

Hroro 3a cemectp

14

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NpeAbl Ty IIUMHU)

U obecneynBaeMbIMH (I1OCJIEAYIOUMUMH) TUCHUIIMHAMHA

Paznenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 53— Pazgenbl AUCUMIIIMHEL U MCKIAUCHUIIMHAPHBIC CBA3U

HaunmeHnoBanme JUCITUITIINH

Ne paznenoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
n3ydyeHue 00ecreunBaoIUX U 00eCeunBaeMbIX JUCIUILUINH

HOCTH

1 2 3 4 5 6 7 8
[Tocnenyromye TUCHUIIIIUHBI
1 be3onacHOCTE XKU3HENEATEb- n . N N N L n .

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUM TUCIHHUILUIMHBI, U BUA0B 3aHATHI

CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUH IUCHUIUIMHBI, W BHJIOB 3aHATHN

MPEICTaBICHO B Tabmuiie 5.4.

Tabmura 5.4 — CoOTBETCTBHE KOMIETEHIINN, (DOPMUPYEMBIX TIPU U3YUEHUH JAUCIUIUINHBI, U BUIOB 3aHS -

THH

Bunrwl 3ansatuit

Jlek.

Kommerenimn

[Ipak. 3an
JIa6. pad.
Cam. pab

@®opMbl KOHTPOJIS
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OIIK-1

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-2

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

OIIK-5

KonTponbhas pabota, OT-
YeT [0 UHIUBUIYaTbHOMY
3ananuto, Koncnekr camo-
MOATOTOBKH, 3aInTa OTUe-
ta, OT4eT 1Mo 1abOpaTOpHO
pabote, Onpoc Ha 3aHATHUSAX,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO

6. UaTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYECHHUS
TexHONI0ruM UHTEPAKTUBHOTO O0yUYEeHHs PU pa3HbIX (popMax 3aHATUHN NpUBEIeHBbI B Tabmuie 6.1.
Ta6muia 6.1 — TexHOIOrMM HHTEPAKTUBHOTO 00yUYEeHHUs IIPU Pa3HbIX GOpMax 3aHITUI

NHTepakTuBHbBIE HNurepakr
WnTepakTuBHbIE
Merozpl na0opaTopHble 3aHATHs, | HBHble | Bcero, u
MPAKTUYECKUE 3aHATHUS, U
q JEKIHH, 9
1 cemectp
Pa6ora B KOMaH/Ie 2 8
Hroro 3a cemectp: 2 8
Hroro 2 8
7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT
3 z £
3 = 5
g = 5
HazBanus pasnenos HaunmenoBanue mabopatopHbIX padoT z 7 &5
: 2 <
> o =
a o g
= o
1 cemectp
5 DHepreruka Omnpenenenue TeII0BOro 3QexTa peakiuu HeuTpa- 4 OIIK-1,
XUMHYIECKUX JIN3aINH. OIIK-2,
IPOLECCOB. XUMUIECKAA | pr.. oro 4 OIIK-5
TEPMOJMHAMHUKA
6 Xumnueckas kuHeTuka. | CKOpoCcTh XMMHUYECKUX peakiuil. BinsHue Temnepa- 4 OIIK-1,
7
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XUMHUYECKOE paBHOBECHE | TYPhl HA CKOPOCTh peakinil. OnpeesieHue TeMmepa- OIIK-2,
TypHOTO KO3 punmenra. XumMudeckoe paBHOBECH- OIIK-5
e.Craructuyeckas o0paboTKa U MpeICTaBICHHUE YKC-

MEPUMEHTATBHBIX JAHHBIX.
Hroro

7 DNEKTPOXUMHUYECKHUE Onektponus. Kopposus. OIIK-1,

npoueccel. Kopposus Hroro OIIK-2,

METaJIIOB OIIK-5

Hroro 3a cemectp 12

8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaunmeHoBaHMe MpaKTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A SR
I -
2 S 5
2 2 5
HasBanus paznenos HaumeHoBaHMe MpakTHUECKUX 3aHATUIN (CEMHHAPOB) z - &5
S 2
> Sz
o Q <
~ S
1 cemectp

2 OCHOBHBIE KJIACCHI Hanucanue gpopmyn XMMHUYECKHUX BEIIECTB; OIpeie- 2 OIIK-1,

HEOPTraHUYECKUX JIEHUE Ha3BaHUM XMMHUYECKUX COCIMHEHHM 10 COBpe- OIIK-2,

COeIMHEHMI. PeakinoHHa | MEHHOM HOMEHKJIATYpe, HAllMCAHNUE CTPYKTYPHBIX OIIK-5

sl CIIOCOOHOCTH BEIIECTB | hOpMYT XUMHUYECKUX COSTMHEHUH, OIpeIeieHre
KJIacca BEIIECTB; COCTaBICHUE YPAaBHEHUNAIEKTPOIIH-
TUYECKOH IMCCOLMALNN; HAMCAHUE YPAaBHEHUM T~
poJu3a, oNpeeeHre TUIla COJIeH; COCTaBICHHUE ypaB-
HEHUW peaklil pa3HOro TUIIA, HEMOYKH XUMHUECKUX
IIpEBpALICHUM.

Uroro

3 CrpoeHue aroma. Pemenue 3amay: onucanue COCTOSHUA 3JIEKTPOHOB B OIIK-1,

Ilepuonnyeckuil 3aKOH U | aTOMa C IIOMOIIbIO0 KBAaHTOBBIX uKcell.; [Ipunnum [ay- OIIK-2,

nepuoauyeckas cucrema |nu. [Ipasunol'ynna. IlpaBuno KneukoBckoro.; mops- OIIK-5

XUMUYECKHX JIEMEHTOB | JOK 3aIlOJIHEHUS SHEPTeTHUECKUX YPOBHEN B CTPYKTY-

J.. MenneneeBa pe aroma, MOHA; 3aBUCUMOCThH CBOMCTB DJIIEMEHTOB OT
3JIEKTPOHHOTO CTPOEHHUSI U MOJOKEHHUS B IEPUOUYE-

CKOM TabmuIe: . palnyChl aTOMOB U MOHOB, . JJIEKTPO-
OTPULIATEIHLHOCTb,.9HEPTUsl HOHU3ALIUU, CPOJCTBO K
3JIEKTPOHY. MI3MeHeHre CBOMCTB 3JIEMEHTOB U HX CO-
€MHEHUH 10 NMepruoiaM U IpymIam.

Hroro

5 DHepreruka Pemenue 3anau: 1) Pacuer teroBoro a¢dexra peak- OIIK-1,

XUMHUYECKUX 1My 1o 3akoHy ['ecca; 2) onpeneneHue TUNa peakiuu OIIK-2,

nporeccoB. XuMuyeckast | (3K30- , SHAOTEPMUYECKast); 3)pacyeThl 10 TEPMOXH- OIIK-5

TEPMOJUHAMUKA MUYECKUM ypaBHEUsIM; 4) omnpeaeneHue caMopoun3-

BOJIBHOTO MPOTEKAHUS PEAKIINH; 5) pacueT TePMOIH-

HaMHUYECKHUX MApaMETPOB MPOTEKAHUS PEAKLIUU.

Hroro
6 Xumuueckas KuHeTuKa. | Perenue 3ama4: 1) 3anmuck 3aKkoHa AEHCTBYIOMIMX Macc OIIK-1,
XHUMHYECKOE PAaBHOBECHE | IJISI XHMUUYECKUX PEaKIlnii; 2) pacueT U3MEHEHHS CKO- OIIK-2,
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pPOCTH peaKIUK MPU U3MEHEHUHU JIABJICHUS U KOHIICH- OIIK-5
TpalMM PeareHToB; 3) pacueT U3MEHEHUs] CKOPOCTHU
peaklyy TPy MOBBIIIEHUH TEMIIEPATypPhl OMPABUITY
Bant-T'odda u ypaBaeHuto Appenuyca; 4) pacuet
TeMIepaTypHoro ko3 duiienta ckopocTu
peakuuu;S)onpeaeseHne YHEPruM aKTUBALIUU Peak-
1uu; 6) onpeeraeHne CMEIeHUs] XUMUYECKOr0 paBHO-
BECHS IPU U3MEHEHUHU TEMIIEPATypPhl, JaBICHUS U
KOHIIEHTpAIINH; 7 )pacyeT KOHCTAHT PAaBHOBECHS XUMHU-
YECKUX peaklnii; 8) pacueT U3MEHEHHs KOHIIEHTpa-
LM peareHTOB Yepe3 KOHCTAHTy PaBHOBECHSI.

Hroro 2
7 Onextpoxumuueckue | Pemenue 3agad: 1) HanMcaHue OKUCIUTENbHO-BOCCTA- 2 OIIK-1,
npoueccsl. Kopposns HOBUTEIIbHBIX PEaKIHii; 2) onrcaHue NpuHIuna pabo- OIIK-2,
METaJIJIOB ThI TAJIbBAHUYECKOTO IEMEHTA; 3) 3anKCh ypaBHEHUN OIIK-5

peaKkIuii, MPOTEKAIOMINUX B TAIbBAHUYECKOM AJIEMEH-
Te;4) pacyeT IEKTPOTHOTO MOTEHIIMAa IPUCTAH-
JTAPTHBIX M HECTAHAAPTHBIX YCIOBHSX; 5) pacueT
AIEKTPOABUKYILEH CUJIBI TaJTbBAHUYECKOT'0O SJIEMEHTA;
6) cocTaBlieHHE YpaBHEHUH AJIEKTPOIHBIX TIPOIECCOB
MIPH SJIEKTPOJIN3E PACIIIABOBU PACTBOPOB; 7) BBIUKC-
JIEHHE MacChl U 00BEMOB 00pPa30BaBIIMXCS MPOTYKTOB
B IIpoILIecce AIIEKTpou3a o 3akoH6am Dapanes; 8)
orpeziesieHUe BbIXO/a 10 TOKY; 9) cocTaBiieHue ypas-
HEHUU peakIui IIPU XUMHAYECKOU U DJIEKTPOXUMHUYE-
CKOM KOppo3uu MeTauioB; 10) BEIOOpP 3aIIUTHOTO T0-
KPBITHSL OT KOPPO3HUHU.

Hroro 2

Hroro 3a cemectp 10

9. CamocrosiTesibHasi padoTa
Buasl camocTosiTenbHOI paboOTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETEHIIUN MTPEICTABICHEI B
Tabimiie 9.1.
Ta6mura 9.1 — Buabl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh B (HOpMUpPYEMbIe KOMIIETEHIHH

O (&)
= =
g 5 2
Buasl camocTosTEIbHOM X > O
Hassanus pasnenon ZF = DopMbI KOHTPOJIS
paboTEI L s 2
X o =
al e g
= S}
1 cemectp
1 OcHoBuble noHsTUss 1 | [loaroToBKa K MpakTHye- 2 |OIIK-1, |Omnpoc Ha 3ansaTusx, OT-
3aKOHBI XUMHH CKHUM 3aHSATHSIM, CEMHHA- OIIK-2, |4eTr mo MHAUBUAYATHLHOMY
pam OIIK-5 3amannio, Tect
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Hroro
2 OCHOBHBIE KJIACCHI IToaroroBka K npaxkTu4e- 2 |OIIK-1, |KoHcnekT caMOnoaroToB-
HEOPTaHUYECKUX CKHUM 3aHSATHSM, CEMHUHA- OIIK-2, |ku, Onpoc Ha 3aHATUSX,
coeuHeHMi. PeakinonHas | pam OIIK-5 OT4eT Mo UHANBUTYAITb-
CIIOCOOHOCTH BEIISCTB CaMOCTOSTENbHOE H3ye- 2 HOMY 3a/1anuio, Tect
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HHE TeM (BOIPOCOB) TEOpe-
TUYECKOM YacTH Kypca

Hroro
3 CtpoeHue aroma. [ToaroroBka k mpakTuue- OIIK-1, |Omnpoc Ha 3ansTHsIX, OT-
[lepuonnueckuii 3aKOH U | CKUM 3aHSTHSIM, CEMUHA- OIIK-2, |4er no UHAUBUAYATBHOMY
MepUoOaMYECKasi CUCTEMA | paM OIIK-5 3aganuto, Tect
XHII:;H;?CKHX HICMCHTOB [IpopaboTka TeKIHOHHOTO 1
N. Men B
A cHICTICeRa Marepuaia
Hroro
4 Xumuyeckas CBSI3b [ToaroroBka k mpakTuue- 2 |OIIK-1, |Omnpoc Ha 3ansaTusx, OT-
CKHM 3aHSTUSAM, CEMHHA- OIIK-2, |4eTr no MHAUBUAYATHLHOMY
pam OIIK-5 3aganuio, OTyer o jabdo-
[TpopaboTka JIEKITMOHHOTO 1 patopHoit pabore, Tect
Marepuaia
Hroro
5 DHepreTuka [ToaroroBka k mpakTuue- 4 |OIIK-1, |3ammra otuera, KoHcnekT
XHUMHAYECKHX CKHM 3aHSITHSIM, CEMHHA- OIIK-2, |camomnoaroroBku, Onpoc
poueccoB. XMMHYECKAsT | paM OIIK-5 Ha 3aHATHSAX, OTUeT 1o
TEPMOJUHAMUKA TIpopaGoTKa TEKIHORHOTO 2 I/IHsz(I)/Iz[yaanOM}é 3a/1a-
HU TYET I -
Mmarepuana 10, - CT 10 j1abopa
TOopHOM pabote, OTUET 10
Odopmitenne 0TYETOB 110 4 [IPaKTUYECKOMY 3aHATHIO,
nabopaTtopHbIM paboTam Tecr
Hroro 10
6 Xumnueckasi KuHeTuka. |[loaroroBka K nmpakTuye- 2 |OIIK-1, |Omnpoc Ha 3ansaTusx, OT-
XUMHUYECKOE PABHOBECHUE | CKMM 3aHSITHUSIM, CEMUHA- OIIK-2, YeT N0 UHAWBUAYATbHOMY
pam OIIK-5 3amanuio, Tect
[IpopaboTka JIEKIIMOHHOTO 2
Marepuala
Hroro
7 DneKTpOXUMHUUYECKUE IToaroroBka K mpaxkTuye- OIIK-1, |Omnpoc Ha 3aHsiTHsX, OT-
npoueccol. Kopposus CKUM 3aHSTHSIM, CEMHUHA- OIIK-2, |4er mo MHAUBUAYATHLHOMY
METaJLIIOB pam OIIK-5 3aganuto, Otuer o jgabdo-
TOPHOM te, TecT
[TpopaboTka JIEKITMOHHOTO 2 paTopHoii pabore, Tec
MaTepuana
Hroro 6
8 dazoBbie paBHOBecHs B | [IpopaboTka JTEKIIMOHHOTO 2 |OIIK-1, |Omnpoc Ha 3ansaTHsIX, OT-
TeTEePOreHHbIX CUCTEMAX | Marepuaia OIIK-2, |4et no mabopaTopHOi pa-
Hroro 5 |OIIK-5 6ote, OTYeT MO MpakTUye-
CKOMY 3aHsTHIO, TecT
Hroro 3a cemectp 36
[TonroroBka u ciava sK3a- 36 DK3aMeH
MEHa
Hroro 72
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
Koncnekr camonoaroros- 2 2
KU
KonTponbhas paboTa 5 5 5 15
Ornpoc Ha 3aHATUAX 15
OTyer no MHIUBUAYATb- 4 4 4 12
HOMY 3aJJaHUIO0
OTuet no nabopaTopHOit 2 4 6
pabore
Tect 20 20
Hrtoro makcumyM 3a nepu- 16 16 38 70
on
DK3aMeH 30
Hapacratomum nurorom 16 32 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 0anoB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHON cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuUIe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO H MEXKAYHAPOAHYIO OLICHKY

HtoroBas cymma 0aos,
Onenka (I'OC) YUUTHIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

9K3aMEeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4ens xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. Koposun H.B. Obmas xumus [Tekcr] : yueOnuk mis By3oB / H. B. Koposun. - 8-¢ u3n.,
crepeoturt. - M. : Beictias mkona, 2007. - 559 c. : un. - (Ilobemutens KoHKypca yd4eOHUKOB). - buo-
auorp.: ¢. 546. - IlpeaM. ykas.: c. 547-557. (manuuue B 6ubanoreke TYCYP - 59 3k3.)

2. OcHoBHI 0011eH U (HPU3UIECKON XUMUH [ DIIEKTPOHHBIN pecypc]: YuedHoe nmocodue / M.B. Tu-
xoHOBa, M.A. ExumoBa; Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJIECHUS U PAIUO3JIEKTPO-
nuku (Tomck), Kadenpa 3meKTpOHHBIX TEXHOJOTHA U SKOJIOTHYECKOI0 MOHUTOPUHTA. — DIIEKTPOH. TEK-
croBeie jgan. — Tomck: 2015, 200 «c. [OnekrponHslii pecypc] - Pexum npocrymna:
http://edu.tusur.ru/publications/5136, nara obpamenus: 08.06.2018.

12.2. lonotHUTEILHAS JTATEPATYpPa

1. T'muaxa H.JI. O6mas xumust: YaeOHnoe nmoco6ue mis By30B / H.JL. I'muuka. — 11-e uzn.—M-JI.:
Xumus, 1964. — 688c.: un.; Tabn. — Mmen. ykas.: ¢. 669-670. — IIpeam. ykas.: c. 671- 688. (nanuuue B
oubmmoreke TYCVYP - 37 9k3.)

2. Xwumus: Yuebnoe nocodue / I'. B. Cmupnos, I'. M. SlkyHuna; MuHHCTEpCTBO 00pa3oBaHUs
Poccuiickoit ®enepanun, ToMCKHMil TOCYAapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABICHUS U PaJHOIJICK-
TpoHuKH, Kadenpa TexHonoruu paanodaekTpoHHoM annapatypsl. - Tomck : TMIJIO, 2000. - 157 c.: u.
(nanmuuue B 6ubmmorexke TYCVYP - 31 3k3.)

3. T'munxa H.JI. 3agaun u ynpakHeHus mo oOmei xumuu : YuebHoe nocobue st By3oB / H.JL.
I'muuka. - 20-e u3a., crepeorur. — M.: Xumust, 1973. — 263[1] c.: wi. — b. 1. (Hanuuue B 6ubmamoreke TY -
CVYP - 38 3k3.)

4. Xwumus [OnekTpoHHbIN pecypc]: yueOHoe nmocobue / E. B. YUukun; ToMckuii rocynapcTBeH-
HBI YHUBEPCUTET CUCTEM yrpaBieHus u paanosnekrponuku (Tomck), Kadenpa paanosnekTpoHHBIX TexX-
HOJIOTHI M 9KOJIOTHYECKOTO MOHUTOPHHTA. — DJIEKTPOH. TEKCTOBbIE MaH. — Tomck: [0.1.], 2012. - on-line,
170 c. — b.u. (https://edu.tusur.ru/training/hublications/1138) [DnexTpoHnHsIii pecypc] - Pexxum noctyna:
http://edu.tusur.ru/publications/1138, nata oopamenus: 08.06.2018.

5. Yuxkun E.B. Xumus [Tekcr]: yueOnoe noco6ue / E. B. Hukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccniickont @enepanuu, ToOMCKHN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00yueHus. - Tomck: Dab Konrent, 2012. - 170 c.: u.
— bubmmorp.: c. 157. (manmmuune B oubmotexke TYCYP - 62 3k3.)

6. Kypc obuieit xumuu : YueOnuk 11t By30B / D. . Munrynuna [u np.] ; pen. H. B. KopoBus. -
2-e u3n., nepepad. u jpom. - M. : Beicmas mkona, 1990. - 445[3] c. : un. - [Ipeam. ykas.: c. 433-442. -
ISBN 5-06-000663-8 : 01.30 p. (Hanuuue B 6ubmuorexke TYCVYP - 83 3k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTebHBbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1.  Xumus [DneKkTpoHHBIN pecypc]: MeToauueckue ykazaHus JJis IPOBEACHHsI IPAKTUUECKUX 3a-
HSTUH ¥ OPTaHU3AINHA CAMOCTOATEIHHON PabOThl CTYAEHTOB MO AUCHUILTHHE « XuMus» / TuxonoBa M.B.,
2015. — 21 c. [DnextponnsIii pecypc]| - Pexxum moctyna: http://edu.tusur.ru/publications/5137, nara 06-
pamenus: 08.06.2018.

2. Yuxun E.B. JlaGopatopubsie pabotel mo xumum [Tekct]: yueOHO-MeTomuueckoe mnocodue /
E.B. Yukun; MunuctepctBo oopazoBanusi Poccuiickoit denepanuu, ToMckuii rocyIapCTBEHHBIN YHUBED-
CUTET cucTeM ympapiieHus: u paauosnekrpouku (Tomck), Kadenpa paarosnekTpoHHBIX TEXHOJIOTUH U
sKkosornyeckoro Mounutopunra. — Tomck: TYCVYP, 2012. — 77 c.: wi., Tabin. - bubnuorp.: ¢.73. (Hanuuue B
oubmmoreke TYCVYP - 51 9k3.)

3. UYwukun E.B. COopnuk 3amau mo obmeit xumun: [Tekcr]: YueOHo-meronudyeckoe mocobue /
E.B. YukwuH, pen. kauna. xuM. Hayk A.W. Tamanos; peu. C.4. Anekcanaposa; MuHHCTEpCTBO 00pa30BaHUS
Poccutickoit ®enepanun, ToOMCKHUI TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOIIICK-
tpoHukH (Tomck), — Tomck: ToMckuil TocynapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIECHUS U PaJHOdIIEK-
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TpoHuKH, 2015. — 296 c. (POTOM: 50 3k3.; cu3 1: 1 3k3., cu3 5: 5 3k3.; ayHn: 48 5k3., Bcero 100 3x3.) (Ha-
nugne B onbdmroreke TYCVYP - 100 »k3.)

4. Yuxun E.B. JlaGopaTtopHbie paOOThl 0 XUMHU [DJIEKTPOHHBIA pecypc]: yueOHO-MeToauue-
ckoe nocobue / E.B. Yukun; TOMCKHIA rOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHHS M PATHO3JICK -
tponuku (Tomck), Kadenpa pagnosieKTpoHHBIX TEXHOJIOTHHA U 3KOJIOTHYECKOTO0 MOHUTOPUHTA. — DJIEK-
TPOH. TEKCTOBBIE MaH. — Tomck: [0.1.], 2012. — on-line, 78 c¢. [DnexTpoHHBIN pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/3020, nata o6pamenus: 08.06.2018.

5. Yukun E.B. COoopHuK 3a7a4 1 ynpakHeHHH 110 o01eit xumuu: [DnekTpoHHsbiid pecypce] / E.B.
YukuH, ToMCKUI TOCYIapCTBEHHBIN YHHUBEPCUTET CHUCTEM YIIPABICHUS U PAIUO3JIEKTPOHUKH (ToMmck),
Kadenpa pannosnekTpoHHBIX TEXHOJIOTUN U 3KOJIOTHYECKOTO0 MOHUTOPUHTA. — DJIEKTPOH. TEKCTOBBIE JIaH.
— Tomck: [6.m.], 2012. — on-line, 220 c. [DOnekrpoHHsli pecypc] - Pexum pocryma:
http://edu.tusur.ru/publications/642, nara oopamenus: 08.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. 1. http://intuit.valrkl.ru/course-1215/index.html (cBoGoaHBIN AOCTYI);
2. 2. http://ivo.garant.ru/AkTel opranoB Biacti\@enepanbHble aKThl (CBOOOAHBIN TOCTYI);

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl
VYueOHas aymuTopus
yueOHasi ayquTopus JUIsl POBEACHUS 3aHITUN MPAKTUYECKOro THUIA, TOMEUIEHHE JIJIsl KypCOBOTO
MPOEKTUPOBAHUS (BBIMIOTHEHUS KYPCOBBIX PabO0T), TOMEIICHHE ISl POBEICHUS TPYIIIOBBIX M HHIUBUIY -
aJIbHBIX KOHCYJIbTAIMM, TOMELIEHUE JJIsl POBEICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCcTaluu
634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 106 aym.
Ornucanue UMerIerocs 000pyI0BaHUS:
- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;
- PaGouee mecto npenogaBares.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
JlaGopaTtopust Xumuu
yueOHast ayJuTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIIA
634050, Tomckast o6mactb, . Tomck, Jleanna npocrexT, a. 40, 424 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 mwIT.);
- Cton maGopaTopHbIil BEICOKHH - 3 (6 1mIT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIxad BBITSXKHOM;
- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;
- Pabouee mecTo mpemnoaBaress.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue I CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0POBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00YyUEHHsI OOILEro U CIelHaaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa [IPelyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpEnoaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CilyXa, 00Opy/lI0BaHA KOMIIBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYILIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C OOYy4YaIOIIUMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO aNlapara HCIOJb-
3yIOTCS albTepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OpMAIIMK U IpYTHE TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo#l nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIo/ied ¢ WHBa-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. XuMuueckoe NOHATHE «MOJIbY MOKA3bIBAET:
a) YUCJIO aTOMOB BEIIeCTBa
0) YKCII0 MOJICKYJI BEIIECTBA
B) MOJICKYJIIPHYIO MaccCy BeIleCTBa
I') KOJIMYECTBO BELIECTBA
2. ATOM TUTHS IMEET AIIEKTPOHHYIO KOH(UTYpaIHIO:
a) 1S2 282
0) 1S2 282 2P6
B) 1S2 2853
r) 1S2 251
3. Kakoii 3apsij siipa IMeeT aToM € J1eKTpoHHOM KoHpurypanueit 152 252 2P6 3S2 3P6 4S2 ?
a) 12
0) 16
B) 15
r) 20
4. Kakoii okcup o61agaeT aM(poTepHbIMU CBOHCTBAMHU?
a) CrO
6) Na20
B) Cr203
r) CrO3
5. YpaBHEHHE BOCCTAHOBIICHUS KEJIE€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 nepuopaax ¢ yBelnueHUEM MOPSAKOBOIO HOMEpA 3JIEMEHTa BOCCTAHOBUTEIbHbIE CBOMCTBA
a) HE U3MEHSIOTCS
0) yCUIIMBAIOTCS, 3aT€M MMOHIKAIOTCSA
B) YCUJIMBAIOTCS
I') YMEHBIIAIOTCS
7. Kakue BemiecTBa 00pa3yroT Mpu AUCCOLMUAIIMHA HOHBI Mn2+?
a) MnCI2
6) KMnO4
B) MnO2
r) Na2MnO4
8. KoBasieHTHasl CBSI3b OCYIIECTBIISIETCS 32 CUET:
a) SJIEKTPOHHBIX 00JIAKOB
0) BaJICHTHBIX JIEKTPOHOB
B) ABYX OOIIUX 3JICKTPOHOB, WU DJIEKTPOHHOM MMaphl
T') AJIEKTPOCTATUYECKUX CUIT TIPUTSHKCHUS
9. ¥V XMMHUYECKHX AJIEMEHTOB TJIABHBIX MMOATPYIIN OJMHAKOBBHI:
a) CTPOCHHE BHEUTHETO YHEPTETHUECKOT0 YPOBHS
0) BAJIGHTHOCTH
B) XUMHUYECKHE CBOMCTBA
T') CTETICHh OKUCJICHHS B OKCHJIaX
10. TepmomHaMUUECKUH TIPOLIECC, MPOTEKAIOLIUI IPU MOCTOSSHHOM JIaBJICHUHU, HA3bIBAETCS:
a) U300apHbIM
0) aguabaTHBIM

CornacoBaHa Ha noptane Ne 23804 15



B) U30TEPMHUYECKUM
T') H30XOPHBIM
11. DHTanPNUSA CUCTEMBI OIIPENEISIETCS COOTHOILIEHUEM

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

12. Beipaxkenue: «TermmoBoit 3hPexT XuMUIeCcKOr peakiuyi HE 3aBUCHUT OT MyTH €€ OCYIIECTBIIC-
HUS, 2 ONPEIEINIACTCS TOIBKO HAYaIbHBIM M KOHEUHBIM COCTOSIHUEM CHCTEMBD» SIBIISIETCS (POPMYITUPOBKOM:

a) MepBOro Havajaa TEPMOJUHAMUKHI

0) BTOpOoro Havanxa TePMOAUMHAMUKH

B) 3aKOHA COXpaHEHUS YHEPTUU

r) 3akoHa ['ecca

13. 1151 5K30TE€pMHUYECKOIN peaKInu:

a) AH(xumuueckoii peakiuu)> 0

0) AH(xumunueckoit peakiumn)< 0

B) AH(xumnueckoii peakunn) =AU

r) AH(xumuueckoit peakiun) = 0

14. Ha ckopoCTh XUMUYECKON PEAKIIUN HE BIUSIET

a) KOHIICHTpAIUs pearupyronx BelIecTB

0) hopma cocyna

B) IPHUCYTCTBHE KaTan3aTopa

T') MMOBBIIICHUE TEMITePaTypPhl

15. Cornacno npunuumy Jle- [llarenbe paBHOBECHE CMEMIAETCS B CTOPOHY

a) DK30TEPMUYECKON peaKuu

0) SHIOTEPMUYECKON peaKIuu

B) YBEIMYCHUS BHEUTHETO BO3CHCTBUS

T') Oclla0JICHHUsI BHEITHETO BO3ACHCTBUS

16. Bo ckombko pa3 BodpacteT ckopocth peakuuu 2NO(r)+CI2(r)=2NOCI(r) mpu yBenudeHun
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

0) YCKOPSIFOT pEaKIIUIo

B) pacXoIylOTCs B XOJI€ peakluu

I') 3aMEJUISIIOT PEaKLINIO

18. Ha snekTpomax raJlbBaHUYECKOro 3yieMeHTa SkoOu-J[aHwdiis, COCTOSIIEr0 W3 IIMHKOBOW H
MEIHOH TIACTUH, MPOTEKAIOT CIICTYIOIINE TPOIECCHI

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. I1pu snekTponan3e Ha KaToie MPOTEKAIOT MPOLIECCHI:

a) OKUCIICHUS

0) IMCCOIMAITNH AIIEKTPOIUTOB Ha HOHBI

B) BOCCTAHOBJICHUS

T') UCTIAPEHUS JIEKTPOJIUTOB

20. YpaBHEHUE, OTBEYAIOIIEE ITEKTPOXUMUYECKON KOPPO3UH METaIA::

a) 2Mg + 02 =2MgO

0) 2Pb + 02 =2PbO

B) 2Zn + O2 + 2H20 = 2Zn(OH)2
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r) 4Fe + 302 = 2Fe203

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. JlaiiTe onpeneneHusi HOHATUAM «aTOM», «MOJIEKYJIa», «XUMAYECKUAN JIEMEHT).

2. Yo Takoe MpOCTHIE U CIOKHBIE BELleCTBA?

3. Yto Takoe ayuioTponus?

4. [laiiTe onpeaesieHne TOHATUIO «KOIMYECTBO BEILIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COACPKUT | MOJb BemiecTBa’?

6. JlaiiTe onpeneneHue MOHATUAM «OTHOCUTENbHAs aTOMHAsi Macca» U «OTHOCUTENbHASL MOJIEKY-
JsipHas Maccay. B Kakux eaMHUIIaX OHU U3MEPSIFOTCS?

7. Yo Takoe MosisspHas macca? B uem oHa uzmepsiercs’?

8. Uepes kakue BEJIMYUHBI MOKHO PACCUUTATh KOJIMYECTBO BELIECTBA?

9. ChopmynupyiiTe 3aKOH COXpaHEHHs MAaCChl BEILIECTBA.

10. ChopmynupyiiTe 3aKOH TOCTOSIHCTBA COCTaBa BemiecTBa. YTo Takoe OepTOTHIbI?

11. YTo TaKoe SKBUBAJICHT, (PaKTOP IKBUBAIIEHTHOCTH?

12. Kak paccuntbIBaeTCs 3KBUBaJIeHTHas Macca Bemlectsa? B uem ona usmepserca?

13. ChopmynupyiiTe 3aKOH SKBUBAJIECHTOB.

14. ChopmynupyiiTe 3aK0H ABOTaIpO U CIEACTBUS U3 HETO.

15. Yro Takoe MossipHBII 00beM raza? Uemy oH paBeH?

16. Uto Takoe HOpMaJIbHbIE YCIOBUS?

17. Kakue BennuuHBI BKIIOYaeT B cebs ypaBHeHue MenneneeBa-Kianeiipona? [l dyero oHo uc-
MoJIb3yeTcs?

18. Chopmynupyiite 3aKOH 0ObEMHBIX OTHOILICHUH.

19. Jlaitte coBpeMeHHYIO0 (POPMYIUPOBKY IMEPUOANYECKOTO 3aKOHA.

20. YTo n3yuyaer XuMu4ecKkasi TepMOIMHaAMHKa?

21. MaitTe onpeneeHue MOHATHIO «XUMUYECKAsi CHCTEMA.

22. IlepeunciauTe TUIIBI XUMUYECKUX CUCTEM, JANTE UX XapaKTEPUCTHKY.

23. Kakue TuUnbl TEPMOAWHAMUYECKUX IMPOILIECCOB MOTYT MPOTEKaTh B XMMHUYECKHX cUCTeMax?
JlaiiTe X XapakTepUCTHUKY.

24. Kakue napaMeTpsl BIUSIOT Ha TEPMOJANHAMUYECKOE COCTOSTHUE CUCTEMBI?

25. Chopmynupyiite 1 3akoH TepMoauHaMuUKU. JlaiiTe onpesieneHne NOHATHIM «TeIioTay, «pado-
Ta», KBHYTPEHHSS SHEPTUSD».

26. Kakue Bubl paboT yalle BCEro COBEpIIAIOTCS B XMMUYECKHX cHUCcTeMax?

27. MaitTe onpeaeneHue SHTaIbnuu. B ueM oHa uzmepsiercs?

28. Yto Takoe TeruioBoii 3ddext peakuun? Jlaiite onpeneneHue 3K30- U IHIOTEPMUUECKON peak-
17078

29. Y10 Takoe TepMoxuMuyeckoe ypaBHeHue? Ilepeuncnure 0COOEHHOCTH 3alMCH TEPMOXUMUYE -
CKHMX ypaBHEHUH.

30. Cpopmynupyiite 3akoH ['ecca u cnenctBue u3 3akona I'ecca.

31. Yrto Takoe cTaHIapTHAS YHTAJIBITHS 00pa30BaHuUs BelIeCcTBa?

32. Yro Takoe 3uTponus? B yem ona uzmepsercs? OT kakux (paKTOpOB OHA 3aBUCHUT?

33. Chopmynupyiite 2 u 3 3aKOHBI TEPMOITMHAMUKH.

34. Kak paccuuThIBacTCSI U3MEHEHHUE SHTPOIIUH B IIPOLIECCE XUMUUECKON peakiuu?

35. Jlaiire onpenenenue sHeprun ['m66ca. s yero ucnonap3yeTcs 3Ta BemuunHa?

36. Kakumu daxtopamu onpeaensieTcs caMoIporu3BOJIbHOCTh IPOTEKAaHUs peaKuu?

37. Uto u3zyyaeT XuMu4ecKasi KHHeTHKa?

38. Uto Takoe TOMOT€HHBIE U F'€TEPOTEHHbIE PEAKIINH?

39. aiite onpeneneHne CKOPOCTH XUMHUYECKON peaKIvy.

40. Ot xakux (hakTOPOB 3aBUCUT CKOPOCTh XUMUUECKOH peakuun?

41. Kak 3aBHUCHUT CKOPOCTb XUMUYECKON pPEeaKIMH OT KOHIIEHTPAI1il peareHToB?

42. ChopmynupyiiTe 3aKOH ASUCTBYIOLIMX Macc JUIsl CKOPOCTH XuMHUueckon peakiuu. [Ipusenure
€ro MaTeMaTU4YeCKOe BBIPAKEHHE.

43. Yo Takoe KOHCTaHTa CKOpOCTH peakuuu? OT yero oHa 3aBUCUT?

44. Kak 3aBUCHUT CKOPOCTh XUMUYECKON pPEaKIK OT TeMIepaTyphl?

45. Chopmynupyiite npasuwiio Baut-I'odda, npuBeante ero MareMaTnueckoe BhIpaKeHHE.
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46. Uto noka3bIBaeT TeMIEPaTypHbIA KOA(PHHUIMEHT CKOPOCTH peaKuu?

47. Yto Takoe karaauzatop?

48. [aiiTe onpeaesneHre SHEPTUU aKTUBAUU peakiuu. OT 4yero oHa 3aBUCUT?

49. KakoB MEXaHM3M JICUCTBUS KaTaiauzaropa?

50. IIpuBeauTte ypaBHEeHUE AppEeHUYCa, MOSCHUTE KAKUE BETMUYUHBI BXOST B 3TO BBIPAKEHUE.

51. [aiite onpeneneHne XMMHUYECKOrO PaBHOBECHS.

52. Yto Takoe KOHCTaHTa paBHOBecHs? Hamuimmre MaTeMaTndueckoe BBIPaXXEHHUE JUIsl KOHCTAHTHI
paBHOBECHSI, MOSICHUTE, KaKKE BETUYUHBI TyJa BXOJIT.

53. Cpopmynupyiite npunun Jle-Illatense.

54. Kakue ¢akTopbl BIUSIOT HA CMENICHUE XMMHYECKOTO PAaBHOBECHS] B CHUCTEME M KaKUM 00-
pazom?

55. Yto u3yyaet 3NEKTPOXUMUS?

56. UTo Takoe OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIE PeaKuu?

57. Jlaiite onpeneneHne MOHATUSAM «CTENEHb OKUCIEHUS», «BOCCTAHOBUTEIIDY, OKHCIUTEIbY.

58. Uto u3 cebs mpeacTaBiIsieT MPOIECC OKUCICHHUS U TPOIIECC BOCCTAHOBIICHUS?

59. Kakue 37eKTpoHbIE TPOLIECCH TPOUCXOAIT Ha TOBEPXHOCTH METAJUI-PACTBOP MOHOB METal-
na?

60. Kak o06pa3yeTrcst IBOWHOM AJIEKTPUUECKUI CIION?

61. Yto Takoe aneKkTpoAHbId moTeHuan? OT yero oH 3aBUCUT?

62. Yrto Takoe ranbBaHU4ECKUM 31emMeHT? 13 yero on cocrout?

63. Kak 3apsiKkeHbl KaToJl M aHO/l B TAJIbBAHMYECKOM AJIEMEHTE?

64. Kakue 37eKTpoIHbIE MPOIECCHl MPOUCXOAAT B rajlbBaHUUECKOM 3JieMeHTe Jlanuais-Akooun?

65. Kak 3anuchIBaeTCsl cxeMa rajibBaHUYECKOro 3JeMeHTa?

66. UTo Takoe 3JeKTPOABMKYIIAsl CHJIa raJlbBaHUYECKOro 3eMeHnTa? Kak oHa paccuuThIBaeTCs?

67. Yto Takoe CTaHJAPTHBIA BOAOPOIHBIN 3JEKTPO?

68. UTo moka3bIBaeT Psijl MIEKTPOXUMHUYECKUX HanpsikeHnd MeTauioB? Kak pacrnosoxeHsl MeTa-
761 B 3ToM psany? C ueMm cBsi3aHa BOCCTAaHOBHUTEIbHAS CIOCOOHOCTh METAJIIOB?

69. [IpuBeaute ypaBuenue HepHucra. {15 yero oHo ucnosib3yercs?

70. YUto Takoe anexTponu3? 13 yero coctouT cucreMa, rae NpoTeKaeT IeKTpoan3?

71. Kak 3apsikeHbl KaToll U aHOJ IIPH AJIEKTPOJIn3e?

72. KakoBbl 3aKOHOMEPHOCTH ITPOTEKAHUS AIEKTPOIN3a B paciiaBax?

73. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS AJIEKTPOJIN3a B pacTBOpax?

74. Chopmymnupyiite 1 u 2 3akonsl Papazes. YTo Takoe BBIXO 10 TOKY?

75. YUTO Takoe KOppo3us METAJIOB?

76. KakoB MexaHU3M XMMHUYECKOM U AIEKTPOXUMHUYECKON KOppo3uu?

77. Metoapl 3alIUTHI OT KOPPO3HUHU.

78. HdaiiTe onpeaenaeHne MOHATHIO «(a3ay.

79. UTO Takoe reTeporeHHbIe K TOMOT€HHBIE CUCTEMBI?

80. Yto Takoe (a3oBoe paBHOBecue? UeM OHO XapakTepu3yeTcs?

81. Chopmymnupyiite mpasmiio ¢a3 ['udb0ca, mosicHUTE, KaKue BETMYUHBI Ty/Ia BXOISIT.

82. Uro Takoe nuarpaMma COCTOSTHUS?

83. IIpuBenure quarpaMMmy IUIABKOCTH JBYXKOMITOHEHTHOM CHCTEMBI C TPOCTOM IBTEKTHUKOM (9B-
TEKTUYECKYIO nuarpamMmy). OxapakTepu3yiTe JTMHUU, TOYKA U 00JIACTH ITOM THATPAMMBL.

84. Yto Takoe 3BTEKTUKA?

85. ChopmymnupyiiTe mpaBuiio peryara. J{Jis 4ero OHO UCTIONB3yeTCs?

86. [IpuBenuTe nuarpamMMmy IUTABKOCTH JIBYXKOMIIOHEHTHOW CHCTEMBI, 0Opa3yroIleil yCTOMYHNBOE
XUMHYECKOE COCTUHEHHE (TUCTEKTHUYECKYIO0 nuarpammy). OxapakTepu3ydTe JIMHUW, TOYKH U OONacTU
ATOM AMArpaMMBbl.

87. Uro Taxkoe TBepAbIN pacTBOp?

88. JlaliTe XapaKTepUCTUKY TBEPABIX PACTBOPOB BHEAPEHUS, 3aMEILICHUS U BbluMTaHus. [Ipu ka-
KHUX YCJIOBHSIX 00pa3yloTCs 3TH TUITBI PACTBOPOB?

89. IlpuBenute nuarpamMmy IUTABKOCTH JIBYXKOMIOHEHTHOW CHCTEMBI, O0Opasyromeid TBEpIblil
pacTBOp 3aMEIICHHs] C HEOTPAHUYEHHOW PacTBOPUMOCTHIO. OXapakTepu3ylTe TMHUHU, TOYKH U o0nactu
ATOM AMArpaMMBbl.
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90. IlpuBenute nuarpamMMmy IUIABKOCTH JIByXKOMIIOHEHTHOW CHCTEMbI, OOpa3yromied TBepIblit
pacTBOp 3aMELICHUs C OrPaHMYCHHOH pPacTBOPUMOCThIO. OXapakTepusyilTe JUHMM, TOYKH U OOJIACTH
JTOU JUarpaMMsl.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
Crpoenue aroma. Ilepuoanyeckuil 3akOH W NEPUOIMYECKAs CHCTEMa XHMUYECKHUX D3JEMEHTOB
JI.1. MenneneeBa
OcHOBHbIE IOHATHUS U 3aKOHBI XUMUU

14.1.4. Tembl OIPOCOB HA 3AHATHUAX

1. OcHOBHBIE TOHATHUS U 3aKOHBI XUMUU

2 OCHOBHBIE KJIACChl HEOPTAHUYECKHUX COeUHEeHMI. PeakiinionHas ciocoOHOCTh BEIIECTB

3 Crpoenue aroma. [lepuogudeckuil 3aKOH M MEPUOAUYECKAs] CUCTEMAa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa

4 Xumuyeckast CBSI3b

5 DHepreTuka XMMHYECKHUX MPOIECCOB. XUMUYECKas TEPMOIMHAMUKA

6 Xumundeckasi KHHeTHKa. XUMUYECKOE paBHOBECHUE

7 DnexrpoxumMuyeckue npoueccol. Kopposus meTtanion

8 ®a3oBbIe PABHOBECHUS B T€TEPOr€HHBIX CUCTEMAX

14.1.5. Tembl HHANBUAYAJTbHBIX 32/1aHUI
1. OCHOBHBIE TTOHATHS U 3aKOHBI XUMHUU 2 .XUMHYECKasd TEPMOJAUHAMUKA 3 XUMUYECKasi KUHETH -
Ka.

14.1.6. Bonnpocbl Ha caMONOATOTOBKY
Paznen 4. DnekTpoxuMudeckue npoiecchl. Kopposus metannon

. UTo u3yyaert >1eKTpOXuMuUsi?
. UTo Takoe OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKITUU?
. aiite onpeneneHue MOHATUSAM «CTEMEHb OKUCIEHUS», BOCCTAHOBUTEINDY, KOKUCITUTEIbY.
. Uto u3 celst mpeicTaBIIseT MPOIECC OKUCICHUS U MPOIECC BOCCTAHOBIICHUSA?
. Kakue snexTpoiHbie mpoliecchl MPOUCXOAAT Ha TOBEPXHOCTH METAJII-PACTBOP MOHOB MeTasa?
. Kak o0Opazyercst ABOHHOMN dIEKTPUIECKHIA CII0I?
. Uto Takoe 31eKTpoHbIi noTeHan? OT 4ero OH 3aBUCUT?
. Uto Takoe ranpBaHuueckuit aneMent? U3 uero oH coctout?
. Kak 3apspkeHsl kaTo ¥ aHOJ B TajlbBaHHUYECKOM dJIeMEHTe?
10. Kakue 51eKTpoiHbIE MPOIECChl TPOUCXOAT B TallbBAHMUECKOM dieMenTe Jlanuans-SAkoou?
11. Kak 3anuceiBaeTcsi cxema rajlbBaHU4eCKoro 3jeMeHTa?
12. Yo Takoe 3MEeKTpOABMKYIas CUjia TajibBaHM4ecKoro anemMeHTa? Kak ona paccuuteiBaercs?
13. Yto Takoe cTaHAapTHBIN BOJAOPOIHBIN 3IEKTPOA?
14. Yo nmoxa3pIBaeT psj 3JIEKTPOXUMUYECKUX HanpsikeHU MetamuioB? Kak pacnosiokeHbl MeTal-
761 B 9TOM paAxy? C uem cBsiz3aHa BOCCTAHOBUTENIbHAS CIIOCOOHOCTH METAIIOB?
15. IlpuBenure ypaBHenue HepHera. J{is yero oHo ucnonb3yercs?
16. Yto Takoe snekTpoiau3? M3 yero cocTout cucteMa, rjie NpoTeKaeT dIEKTPOIu3?
17. Kak 3apsiKeHbl KaToJl U aHOJI IPU AIEKTpou3e?
18. Kakue TUIBI 3JI€KTPOI0B UCTIOIB3YIOTCS TIPH AJIEKTPOIHn3e?
19. KakoBbI 3aKOHOMEPHOCTH MIPOTEKAHMS DJIEKTPOJIN3a B pacilyiaBax?
20. KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUS NEKTPOIU3a B pacTBOpax?
21. Chopmynupyiite 1 u 2 3akonsr Dapages. UTo Takoe BHIXOI 110 TOKY?
22. YTo Takoe Koppo3us METAJIOB?
23. KakoB MexaHU3M XUMHUYECKON U IJIEKTPOXUMUYECKON KOPPO3UH?
24. MeTojpl 3alUTHI OT KOPPO3UH.
Paznen 3. Xumuueckass KHHETHKA U XUMHUYECKOE PAaBHOBECHE

O 00 1 N DN K~ W —

1. Yro n3ydaer XuMHuecKast KHHETHKA?
2. YT0 Takoe rOMOT'€HHbIE U T€TEPOreHHbIE PEAKIINU?
3. JlaiiTe omnpezelieHne CKOPOCTH XUMUYECKON PEeaKInu.
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4. Ot kakux (aKTOpPOB 3aBUCHT CKOPOCTh XUMHUECKON peakiuu?

5. Kak 3aBUCUT CKOPOCTh XUMHUUYECKOM pEAKIIMU OT KOHLIEHTPAIUi peareHToB?

6. ChopmynmupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
€ro MaTeMaTH4ECKOEe BBIPaXKECHHUE.

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

8. Kak 3aBHCHUT CKOpOCTh XMMUYECKON PEAKIIMU OT TEMIIEPATYPHI?

9. Copmynupyiite npasuno Baut-T'odda, mpuBeaute ero MareMaTHueCKOE BBIPAKEHUE.

10. Yto moka3pIBacT TEMIEPATypHbIH KOI(PPHUITUEHT CKOPOCTH peakiuu?

11. Yto Takoe xaranuzatop?

12. [JaiiTe onpeaeneHrne SHEPruy aKTUBALMKU peakiuu. OT 4ero oHa 3aBUCHUT?

13. KakoB MexaHu3M JEHCTBUS KaTtaau3aropa?

14. IIpuBeaute ypaBHeHHE AppeHUyca, MOSICHUTE KaKUe BETMYMHBI BXOJIAT B 3TO BBIPAYKECHHUE.

15. JlaiiTe onpeneneHne XMMHYECKOTO PaBHOBECHSI.

16. Uto Takoe kOHCTaHTa paBHOBecusi? Hamummre MareMaTH4eCKOE BBIPAKEHUE JJII KOHCTAHTBI
paBHOBECHS], MMOSCHUTE, KAKUE BEJIMYUHBI TYa BXOJIST.

17. Chopmynupyiite npurmun Jle-Illarenne.

18. Kakue ¢axTopbl BIUSIOT HAa CMEIICHHWE XUMHUYECKOTO PaBHOBECUS B CHUCTEME M KakUM 00-
pazom?

Paznen 2. Xumnueckas TepMOAMHAMUKA

1. YUto u3ydaetr xuMuyeckasi TepMOAMHAMUKA?

2. JlaitTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAy.

3. IlepeuriciuTe TUIIBI XUMUYECKUX CUCTEM, TAUTE UX XaPaKTEPUCTHUKY.

4. Kakue TUIBI TEPMOJMHAMMYECKHMX IPOLIECCOB MOTYT IPOTEKaTb B XMMHUYECKHUX CHUCTEMax?
JlaliTe X XapakTepUCTHUKY.

5. Kakue napaMeTpbl BIUAIOT HA TEPMOAMHAMUYECKOE COCTOSIHUE CUCTEMBI?

6. Chopmynupyiite 1 3akoH TepMoarHAMUKH. J[aliTe omnpeneneHue MOHATUSAM «TeIIoTa», «pado-
Tay», KBHYTPEHHSS SHEPTUD.

7. Kakue BUIbI paboT yallie BCEro COBEPILAIOTCS B XUMUUYECKUX CUCTeMax?

8. Jlalite onpenenenue sHTAIbNNU. B uem ona uzmepsercs?

9. Uto Takoe TeruioBo 3dekt peakuuu? JlaiiTe onpeneneHne 3K30- U IHAOTEPMUUYECKON peak-
L1H.

10. Yto Takoe TepMmoxumudeckoe ypaBHeHue? Ilepeuncinure 0cCOOEHHOCTH 3aUCH TEPMOXUMUYE -
CKUX YpaBHEHHUI.

11. Chopmymupyiite 3akoH I'ecca u ciencTsue u3 3akona ['ecca.

12. Yro Takoe cTaHIapTHAS YHTAIBIHSA 00pa30BaHUs BellecTBa?

13. Yro Takoe suTponus? B yem ona uzmepsercsa? Ot kakux (pakTopoB OHA 3aBUCUT?

14. Chopmynupyiite 2 u 3 3aKOHBI TEPMOTMHAMUKH.

15. Kak paccuuThIBaeTCSl U3MEHEHHE SHTPOIIUH B NPOLIECCE XUMUUECKON peakiuu?

16. Jlaitte onpenenenue sueprun ['u60ca. JIyis yero ucnonb3yeTcs 3Ta BeaTudnHa?

17. Kakumu ¢akTopaMu onpeaensieTcss CaMoIpon3BOJIbLHOCTh IPOTEKAHUs peaKIuu?

Pa3nen 1. OcHOBHBIE HOHATHS U 3aKOHBI XUMHUU

1. [{aiiTe onpenesneHust HOHATHAM «aTOM», «MOJIEKYJIa», «XUMUYECKHU dJIEMEHT.

2. Yo Takoe MpOCTHIE U CIOXKHBIE BELlECTBA?

3. Uto Ttakoe ayutoTponusi?

4. Jlaiite onpeielIeHUE TOHITHIO «KOJIMYECTBO BEIIECTBAY.

5. CKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB COJIEPKUT | MOJIb BemiecTna?

6. laiiTe onpeneneHre MOHATUSIM «OTHOCUTENbHAsT aTOMHAsi MacCca» U «OTHOCUTEIbHAsI MOJIEKY-
JIApHasi Macca». B Kakux eIMHUIIAX OHU U3MEPSIIOTCS?

7. Yto Takoe MossspHas macca? B uem oHa uzmepsiercs?

8. Uepe3 Kakue BETMYMHBI MOKHO PACCUUTATh KOJTMYECTBO BEIIECTBA?

9. CopmynupyiiTe 3aKOH COXpaHEHHUS MAacChI BEIIECTBA.

10. ChopmynupyiiTe 3aKOH TOCTOSTHCTBA COCTaBa BemiecTBa. YTo Takoe OepTOITHIbI?
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11. Yto TaKoe SKBUBAJICHT, (PaKTOpP FKBUBAIIEHTHOCTH?

12. Kak paccuuThIBaeTCsl SJKBUBAJICHTHasA Macca BellecTBa? B uem ona uzmepsiercs?

13. ChopmynupyiiTe 3aKOH SKBUBAICHTOB.

14. ChopmynupyiiTe 3aKoH ABOTaIpO U CIAEACTBHUS U3 HETO.

15. Yro Takoe MosIpHBII 00beM raza? Uemy oH paBeH?

16. YUTto Takoe HOpMaJIbHbIE YCIOBUS?

17. Kakue BenMuMHBI BKIIOYaeT B ceds ypaBHeHue MenneneeBa-Kianeiipona? [l gero oHo uc-
MoJIb3yeTCs?

18. ChopmynupyiiTe 3aKOH 0ObEMHBIX OTHOIIICHHUH.

19. Jlaiite coBpeMeHHYI0 (POPMYIHUPOBKY IMEPUOANYECKOTO 3aKOHA.

20. B ueM 3axiroyaeTcsi TEOpUs XMMHUECKOTo cTpoeHus byrineposa?

14.1.7. Bonpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
1. OcHOBHBIE MTOHATHUSA U 3aKOHBI XUMHUH 2 OCHOBHBIE KJIACCHI HEOPTraHWYECKUX coeqnHeHui. Peak-
[IMOHHAsA crocoOHOCTh BemecTB 3 CTpoeHue aroma. [leproanyeckuii 3aKOH U MEPUOANYECKAsT CUCTEMA
xumuyeckux snemeHToB [[.M. MenneneeBa 4 Xumudeckas CBsi3b 5 DHEpPreTuka XMUMHUUYECKHX IPOIIEC-
coB.XMMHUYECKasi TepMOJUHAMKKA 6 XUMHUUYecKasi KUHETHKA. XUMHUYECKOE PaBHOBECHE 7 DIEKTPOXUMHU-
yeckue npoueccol. Kopposus metamioB 8 @a30Bble paBHOBECHS B TETEPOT€HHBIX CUCTEMAaX

14.1.8. Tembl 1a00paTOpHBIX padoT
Omnpenenenue TeroBoro 3G (heKra peakuu HeUTpaTH3aIiH.
CKOpOCTh XUMUYECKHX peakiuii. BnusiHue Temreparypsl Ha CKOPOCTh PEaKIuii.
Omnpenenenue TeMIiepatypHoro ko3 puiuenra. XuMHIecKoe paBHOBECHE.
Cratuctrueckas 00paboTKa U IPEICTABICHUE SKCIICPUMEHTAIbHBIX JaHHBIX.
Onekrponus. Kopposusi.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJsd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHUI0B
I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 30POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDL KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.

Ta6J11/111a 14 — I[OHOJ'IHI/ITGJII)HLIG MaTepuajibl OLUCHUBAHUA IJId JIUL C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
300POBbA U UHBAJIUJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLuXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHIMBUYaJIbHO)

C napymeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHbIE PaOOTHI, BOMPOCHI K METOJAMH

anmapara 3a4eTy

C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH UCXOJIS U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocst HA MOMEHT IPOBEPKU

14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsI H HHBAJIH/I0B
Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:
- B IleyatHoi (opme;
- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM MIPUPTOM;
- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

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

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEoOXOAMMOCTH ISt JIULL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI U HHBAJIUIOB IIPOIIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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