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 noarorosku / cneruanbHOCTh: 20.03.01 TexnocdepHnas 6e30nacHOCTb
HanpasnenHocts (mpo¢uis) / crienuanu3anys: YrnpasiieHue TexHocgepHoii 6e30macHOCTbI0
dopma oOyueHUs: OUHaASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 24 24 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 68 68 4acoB
5 CamocTosiTenbHas paboTa 76 76 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 2 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 54 or« 9 » 2 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 (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,
paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

cTapmuii npenoaasareib kad. POT-
oM M. B. TuxonoBa

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PK®D . B. O3epkun
3aBenyromnuii BeITycKaroIen kag.

POTOM B. U. Tyes
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

JoneHT kadenpsl paguodIeKTPOH-
HBIX TEXHOJIOTHH U SKOJIOTHYECKOTO
Monuropunra (POTOM) C. H. Jleonos
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1. lean u 3aga4n AUCHUTLIHMHBI

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

1.2. 3agaun IMCHMIIINHBI
—  M3y4YeHHE XMMUYECKHUX CHUCTEM;
— m3yuyeHue QyHIaAMEHTAIbHBIX 3aKOHOB XHMMUH;
—  HU3y4YCHHUE CBOMCTB BELIECTB U MX PEAKIIMOHHOMN CIOCOOHOCTH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «Xumus» (b1.6.11) otHOCHTCs K 650Ky 1 (6a30Bast 4acTh).
[Tpenniec TBYIONUME TUCITUTUTHHAMHA, (POPMUPYIONTUMH HaYalIbHbBIC 3HAHUS, SIBIISTIOTCS: [IpoMBIII-
JICHHAs YKOJIOTUSl.
[TocnenyromumMe TUCIUATUTMHAME SIBIISTIOTCS: be3omacHOCTh JKu3HeAeATeNbHOCTH, VIcTOUHNKH 3a-
TPS3HEHUS] © MOHUTOPHHT cpefibl oOuTaHusi, Texnorenusie u npupoaabie YC, OU3NKO-XUMHUECKHE METO-
16l aHann3a, U3NKO-XMMHUYECKUE TIPOLIECCHl B TeXHOChepe, DKOIOTHS.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETSHIUI:

— OK-11 crnocoOHOCTBIO K aOCTPAaKTHOMY M KPUTUYECKOMY MBIIIJICHUIO, UCCIEI0BAaHUIO OKPY-
JKaroIlel cpeibl ISl BBISBICHHUS €€ BO3MOXKHOCTEH U pecypcoB, CHOCOOHOCTBIO K MPUHATHIO HECTAHAAPT -
HBIX PEeUICHUH U pa3peleHuIo MpoOIEeMHBIX CUTYAalIHIA;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJatOIUNACs TO0JIKEH:

— 3HATh OCHOBHBIC TOHATHUS M 3aKOHBI XMMHUH, TEOPETUYECKHE OCHOBBI CTPOCHHMsI BEILECTBA,
CBOWCTBA BEUIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHi, (aKTOpbl, BIMSIIO-
LIME€ HAa CKOPOCTb U HAIPABJICHUE NPOTEKAHUS PEAKLUU, DHEPreTUUECKUE U3MEHEHUS B IIPOLECCEe MPO-
TEKaHHsl PeaKLHU, CIOCOObI BEIPAXKEHUSI KOHLEHTPALM 1 CBOWCTBA PACTBOPOB AIEKTPOJIUTOB M HEIJIEK -
TPOJIUTOB, OINPEACICHUE KUCIOTHOCTH Cpelbl, 3aKOHOMEPHOCTU IIPOTEKAHMS DJICKTPOXUMUYECKUX IIPO-
LIECCOB, IPOLIECCHI KOPPO3UU METAIIJIOB U METO/BI 3aLIUTHI OT KOPPO3HH.

—  YMeTb KCIIOJb30BaTh TEOPETUUYECKUE 3HAHUS I PEIICHUs IIPAKTUYECKUX 3a1ad, I UHTEp-
IpeTalyy pe3ynbTaToB KCIEPUMEHTA, Pa3peIIeHus IPOOIEMHBIX CUTyalluil ¥ IPUHSTHS HECTaHIapTHBIX
peLIeHui

—  BJIA/IeTh HaBbIKAMU [TOCTAHOBKH U NPOBEACHUS SKCIEPUMEHTA, 00paOOTKU pe3yabTaTOB IKC-
HEPUMEHTAa, METOJaMH a0CTPAKTHOTO U KPUTHUUECKOIO MBIIIJIEHHUS.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EeMKOCTb JUCLUUILUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIBI U IIPE/CcTaBIeHa B Ta0uu -
ue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

2 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 68 68
Jlexknun 28 28
[IpakTHueckue 3aHATH 24 24
JlaGopaTtopHbIe pabOThI 16 16
CamocrosTenpHas paboTa (BCero) 76 76
IToaroroBka k 1abopaTopHBIM paboTam 12 12
[IpopaboTka TeKIMOHHOTO MaTepHrala 30 30
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[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 34 34
Bcero (0e3 ax3aMeHa) 144 144
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 180 180
3auetHbie EquHutb 5.0 5.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

_ [P]
= o = 2 g =
: o ° 3 9 = =
= = G © s = o =
? 3 s s S 20
HasBanus pa3nenoB TuCHUTIITHHB > o a, o 9 ==
D) & R . e = = O
= < o = o ° = B
. < < o e =
= = ) 2t S g
2 cemectp
1 OCHOBHBIE MOHATHUSA U 3aKOHBI XUMHH. 2 2 0 5 OK-11
2 Crpoenue aroma. [lepnoanuecknii 3a- 2 2 0 5 OK-11
KOH U MepUOANYECKasi CUCTEMA XUMUYE-
ckux anemenToB J[.M.Menneneena.
3 Xumudeckas CBsI3b. 2 2 11 OK-11
4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 2 10 |OK-11
coenuHeHMH. PeakiimonHast ClocOOHOCTh
BEIIIECTB.
5 PacTBOpBHI. 12 24 |OK-11
6 DHepreTuka XMMMUYECKHX IIPOLIECCOB. 2 2 4 11 19 |OK-11
XuMHUYecKasi TEPMOJMHAMUKA.
7 XuMH4Y€eCKasi KHHETHUKA. XUMUYECKOe 4 4 4 11 23 |OK-11
paBHOBECHE.
8 Dnekrpoxumuueckue mpoieccol. Kop- 6 4 4 12 26  |OK-11
PO3Hs METAJLIOB.
9 ®a30BbIe pABHOBECHS B FETEPOTCHHBIX 4 2 0 7 13 |OK-11
cucTeMax
Hroro 3a cemectp 28 24 16 76 144
Hroro 28 24 16 76 144
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3aesaoB TUCIUILINH (TI0 JEKITHSIM)
3 =
3 =
2 > 5
HaszBanwus pasznenos Copeprxanue pa3aesioB TUCHUIITUHBI IO JEKIIUSIM 5 - S
o E
59 2 =
a Q2
~ S
2 cemectp
1 OcHoBHbIe OHATHS U | [IpeameT XxuMuH. ATOMHO-MOJIEKY/ISIpHAs TEOPUSL. 2 OK-11
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3dKOHBbI XMMHH.

OCHOBHBIE IOHATHS: aTOM, MOJIEKYJIa, XUMUYECKUN
aneMeHT. [IpocThie u croxHble BeuiecTBa. SIBieHne
ayutorponuu. MonekynsapHas macca. Mosibs. MonsipHast
Macca. CTEXMOMETPUUECKHE 3aKOHBI: 3aKOH KBUBa-
JIEeHTOB (TIOHATHE YKBUBAJICHTA U HKBUBAJICHTHON Mac-
Chl), 3aKOH ITOCTOSTHCTBA COCTaBa XUMUYECKUX COEIU-
HeHul. ['a30BbIe 3aKOHBI: 3aKOH 0OBEMHBIX OTHOIIIE-
HUH, 3aKk0H ABoraapo. [lepuonuueckuil 3aKoH U T€O-
pusl CTPOEHUSI XUMUYECKUX COEIMHEHUM.

HUroro

2 Ctpoenue aroma.
[Teproguueckuii 3aK0H U
MEePUOINYECKAsI CUCTEMA
XHMHYECKHX DJICMEHTOB
JI.A.Menneneena.

Crpoenue aTomMa U eproinvecKas CUCTeMa JIeMEeH-
ToB. KBaHTOBO-MeXaHHYECKasi MOJIENIb aTOMa. ATOM-
Has opOuTans. dopma aTOMHBIX opouTanei (s, p).
KBanroBbie uncna. [Tpunmun [Maymu. [Ipasuiio ['yHaa.
IIpaBuno Kneukosckoro. [lepuonuueckas cucrema u
MOPSIIOK 3aIllOJTHEHUS DHEPTETHYECKUX YPOBHEH B
CTpYyKType atoma. Paguycbl aTOMOB ¥ HOHOB. DJeK-
TPOOTPHUIIATETLHOCTE. DHEPTHUSI HOHU3AINH, CPOJICTBO
K JIEKTpOHY. MI3MeHeHne CBOMCTB 3JIEMEHTOB U MX
COCZIMHEHUH IO MEPHOIaM U TPYIITIaM.

Hroro

OK-11

3 XuUMHUECKasa CBAI3b.

OcCHOBHBIE BUJIbI XUMUYECKOU CBsI3H. [Ipupoaa xumu-
YECKOH CBs3H. XapaKTEPUCTUKU XUMUUECKON CBS3U.
KoBanenTHas cBs3b, MEXaHU3MBI €€ 00pa30BaHUsI: 00-
MEHHBIH, JOHOPHO-aKIenTopHeIN. [IoaspHOCTH KOBa-
JIEHTHOH CBsI3M. Teopus BaJICHTHBIX CBSI3eH U 00BsIC-
HEHUE BaJICHTHOCTH 3JIEMEHTOB METOJOM BaJICHTHBIX
cBs3eii. OCHOBHOE M BO30Y)KJICHHOE COCTOSTHHE aTOMa.
[IpocTpaHcTBEeHHasE CTPYKTYpa MoOJIeKyI . THIbI CBsI-
3er — o, . MonHas cBa3b. MeTamnndeckas cBsa3b. Ou-
3UYECKOE COCTOSIHUE BellecTBa. TBepoe Teno. DHep-
TUsl KPUCTAJUTMYECKON penieTku. THurbl KpucTaminde-
CKUX CTPYKTYp U uX cBoiicTBa. [lonsTe rudbpuansa-
1. OCHOBHBIE TUITBI THOPHTA3AITHH.

HUroro

OK-11

4 OCHOBHBIE KIaCChI
HEOPTraHUYECKUX
COCIUHECHUI.
Peaxknmmonnas
CIIOCOOHOCTH BEIICCTB.

Knaccudukarus xummuueckux coequHeHnit. CteneHb
okucneHus. OCHOBHBIE KJIacChl HEOPTaHUYECKUX CO-
enuHeHni. Kucnorsl, coinu, OCHOBaHUS, OKCHJIBI, UX
KJaccuuKanus U XuMudeckue cBoiictea. KuciorHo-
OCHOBHBIE CBOICTBa BemiecTB. CBoiicTBa aMm(oTepHO-
ctH. PeakurionHas cnoco6HOCTh aM(pOTEPHBIX OKCH-
JI0B ¥ TUIPOKCUAOB. Tumsl conei. Ismenenue kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB I10 NTEPUOJIAM U
rpynmnam. DJIeKTPOIUTHL. DIEKTPOIUTHUECKAS TUCCO-
LAALHs.

Hroro

OK-11

5 PacTBOpBHI.

PactBopsl, Tumel pactBopos. [Ipouecc pactBopenus.
CrniocoObl BeIpa)keHUs1 KOHLIEHTPALMHU PacCTBOPOB.
PactBopumMocTs. IlepenacsinieHHbIE pacTBOPBI. DHEP-
retuka pactBopenus. Kpucramnoruaparsl. CBoicTBa
pacTBOPOB HEAEKTPOJIUTOB. OcMmoc. 3akoH BaHT-

OK-11
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Tl'odda. 3akon Payns. Temneparypa KuneHus U 3amep-
3aHUS PacTBOPOB. Teopust SIEKTPOIUTUIECKOMN TUCCO-
nuanuu. CTeneHb TUCCOLUAlNY, KOHCTaHTa JUCCOLIH-
aruu. M3otonndeckuii kosdunment. CBolcTBa
pPacTBOPOB 3JIEKTPOIUTOB.

HUroro

6 DHepreTuka
XUMHYECKHUX MPOLIECCOB.
XumMuueckas
TEPMOANHAMHUKA.

Xumuyeckas TepMmoarnHaMuka. [lonsatne xummuaeckon
cucTteMbl. Tunbl cucteM. PaBHOBECHOE COCTOSTHUE CH-
cTeMbl. TUITBI TEPMOAMHAMUYECKUX TPOIIECCOB: 00pa-
TUMBbIE, HEOOpaTUMbIe, CAMOTIPOU3BOJILHBIE, PABHO-
BecHble. OCHOBHBIE TOHATHUSI TEPMOJUHAMUKH: BHY-
TpEHHsIs SHeprus, pabdora, Temora. [1epBbiii 3akoH
tepmoanHaMuku. [lorstue suTanbnuu. TermnoBoit a¢-
(heKT peakiuu, SK30TePMUUYECKUE U SHIOTEPMUUECKUE
peakunu. TepMOXUMUYECKUE YPABHEHUS U UX OCO-
o6ernoctr. CTaHAapTHBIE TETUIOTHI 00pa30BaHMsI Be-
mecTB. 3akoH I'ecca, cneacrBue u3 3akoHa I'ecca. Ilo-
HATHE SHTPONMH. BTOpOi U TpeTnii 3aKOH TEPMOIH-
HaMuku. CaMOIIPOU30BOJIBHBIE MPOLECCHI. JHTAIb-
MUAHBIA U SHTPONUMHBIN (PaKTOPhl XUMHUUECKHUX pe-
akiuil. Oueprus ['n60ca.

Hroro

OK-11

7 XuMuyeckas KUHETUKA.
XUMHUYECKOE paBHOBECHE.

XUMUYECKasi KHHETHUKA. | OMOr€HHBIE U TETEPOreHHbIE
peakiuu. CKOpOCTh XUMUYECKOU peakinu. DakTopsl,
BIIMSIIOIINE Ha CKOPOCTh peakiuu. BiausiHue KoHIIeH-
Tpaluu Ha CKOPOCTh PEaKIMH. 3aKOH IEHCTBYIOIIUX
Macc. KoncranTa ckopocTu peakuuu. BiusHue teM-
nepaTypsl Ha ckopocTh peaknuu. [IpaBuno Bant-I'od-
¢a. DHeprus aKTUBAIMH U ypaBHEHNUE AppeHunyca.
3aBUCHUMOCTbH CKOPOCTH PEAKIIMM OT KaTalau3aTopa.
Karanuz O0patrMble 1 HeoOpaTUMble XUMUYECKUE
peakuu. Xumudeckoe paBHoBecue. Koncranra pas-
HOBecHsl. 3aKOH JIEUCTBYIOIIUX MaccC JIJisi pABHOBECHUS.
[Tpuniun Jle-llarense. CABUT XUMHUECKOTO PaBHO-
BECHSI.

Htoro

OK-11

8 DIEeKTpOXUMUYECKHUE
npoueccel. Kopposus
METaJlJIOB.

OKHCIIUTETFHO-BOCCTAHOBUTENbHBIC peakiuu. Cte-
M€Hb OKHUCIICHUS, OKUCIIEHUE U BOCCTAaHOBJICHUE.
DJIEKTPOJIHBIE TTPOLECCHI. DJIEKTPOIHBIE TOTEHIIHAIL.
VYpaBHenue HepHera. ['anpBaHMYECKUI DIIEMEHT.
DIEKTPOXUMUYECKHE MPOLECCHL. DIEKTPOABIIKYILAs
CuJia raJbBaHUUYECKOro 3yieMeHTa. CTaHAapTHBIN BO-
JIOPOJHBIN AJIEKTPOJI. DIEKTPOJIU3 B pacIjiaBe. JIeK-
TpoJin3 B pacTtBope. 3akoHbl Dapazes. Beixon o Toky.
Koppo3sust MeTamioB: xumMudeckasi, 3JIeKTpOXUMHUYIe-
CKas. 3aluTa METAJNIOB OT KOPPO3UH.

Hroro

OK-11

9 ®azoBbie paBHOBECHS B
reTepOreHHBIX CHCTEMaX

®da3oBbie paBHOBecus. Pasa, reTeporeHHas i romo-
reHHas cuctema. [IpaBuno a3 ['nd66ca. Crenens cBo-
001161, KOMITOHEHT. O THOKOMIIOHEHTHBIC CUCTEMBI.
Jlmarpamma coCTOSIHUSL BOJIbI. JlnarpaMMsbl IaBKOCTH

OK-11
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JBYXKOMIIOHEHTHBIX CUCTEM. DBTeKTHKA. [IpaBuiio
pbraara. TBepaslie pacTBOpPBI U UX TUIBL. DU3HUKO-
XMMHUYECKHUI aHaIu3.

HUroro 4

Hroro 3a cemectp 28

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecreynBaeMbIMHU (IOCTEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
oOecrnieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU MIPE/ICTaBlIeHb! B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pazaenoB qaHHOUM TUCIMILIAHEL, 1711 KOTOPBIX HEOOXOIUMO U3YUCHHE

1 2 3 4 5 6 7 8 9
[IpeamecTByromue TUCIUATITUHBI
1 TIpombIisieHHAas 3KOJIOTUs + + + + + + + + +
[Tocnenyromye qUCHUIIIIUHBI
1 be3onacHOCTh XKH3HEACS-
€30I1aCHOC 3Hene . n . . n . n . .
TEJIbHOCTH
2 UcTounuku SISHEHUS 1
cTo sarpasHe + + + + + + + + +
MOHHUTOPHHT Cpebl OOUTaHUS
3 TexHOT€HHBIE U TPUPOHBIE . N n n n . n n n
ucC
4 ®U3NKO-XUMHUYECKUE METO- n N n n N . " n n
JIbl aHAJIH3a
5 OU3NKO-XUMUYECKHE NIPO- i N n N " i N i i
1ecchl B TeXxHochepe
6 Dxomnorus + + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMIIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, W BHIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX MIPU M3YUYECHUH JAUCIUIUINHBI, U BUIOB 3aHS -

THUH

§ Bunwl 3ansatuit

= E ;
e lo)

:H)) 5' g S S DopMBbI KOHTPOJIS

S = 5 S 2

g & S O

= =

OK-11 + + + + KonTponbhas pabota, OT-

YeT M0 WHIUBUIYATBHOMY
3aJJaHUI0, JK3aMEH,
KoncnekT caMonoaroToBky,
Otuet o nabopaTopHoOii pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS
He mpenycmotpeno PVYII
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

o L=
= 2 =
3 s 5
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
2 ¥
> gz
e QO 2
= S}
2 ceMecTp
5 PacTBOpBI. PacTtBopsI 4 OK-11
Hroro
6 OHepreTuka Omnpenenenue TeI0BOro 3pQexTa peakuu Heurpa- OK-11
XUMHUYECKHUX MPOLECCOB. |JIU3aLUN
Xumuyeckas Hroro 4
TEPMOIMHAMUKA.
7 Xumuueckas KuHeThKa. | CKOpoCTh XUMHUYECKUX peakivii. XMMHUUECKOE PaBHO- 4 OK-11
XHMMHUYECKOE PAaBHOBECHE. | BECHE.
Hroro
8 DIEeKTpOXUMUYECKHUE Onektponus. Koppo3us OK-11
npoueccel. Kopposus Vitoro
METaJlJIOB.
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
8 Y =
= g
Q s 5
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTHUECKUX 3aHATUN (CEMHHAPOB) - =5
S 2 g
= a2
a e g
= S
2 cemectp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHYE- 2 OK-11
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, pacdeT MOJSIPHBIX MacC COeIUHe-
HUH, pacCTaHOBKa KOA((UIIMEHTOB B YPAaBHEHUSX pe-
akuuit). Pemenne 3amaq: 1) HaxoxxaeHNE SKBUBAICHTA
MIPOCTHIX BELIECTB; 2) pacyeT SKBUBAJIEHTHBIX MAcC
MPOCTHIX U CIIOKHBIX COETUHEHHI; 3) pacueT o0bema
ra3a py HOPMAJIbHBIX YCIOBUSAX U YCIOBUSAX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B ONPEJICIICHHOM Macce Win o0beme; 5) perieHue
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUSAMU; 6) 3aauu Ha
"U30BITOK-HETOCTATOK"
Hroro 2
2 CtpoeHue aroma. 1 )ompenenenne MoOJIOKEHUsSI XUMUYECKOTO JIEMEHTA B OK-11

[Ieproanueckuii 3aK0H U
MIEPUOINYECKAS] CUCTEMA
XUMHYECKHUX JIEMEHTOB

tabimue MeHaeleeBa U ero XuMHYECKUX
CBOWCTB;CpPaBHEHNE CBOMCTB XUMHUYECKHUX FJIEMEHTOB:
2)OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX; KUCIIOTHO-
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J.N.Menneneena.

OCHOBHBIX; PaJMyCOB aTOMOB U HOHOB, METAJITHYE-
CKHUX U HEMETAIINYECKUX UCXOII U3 IIOJI0KEHUS B Ta-
Omuie MeuneneeBa

HUroro

3 XuMu4uecKkas CBs3b.

1) onpeneneHne BaJ€HTHOCTH U CTETIEHU OKUCIICHUS
AJIEMEHTOB B XUMHUECKUX COCTUHEHUSX; 2 )ompeaere-
HUS TUINA XUMUYECKOM CBSI3M B XUMHUECKUX COETUHE-
HUAX; 3)n300pakeHue CTPYKTYPHBIX (GOpMYIT Be-
IECTB; 4)onpeeeHre XUMUUECKOro TUIIa KPUCTal-
JIUYECKOM PEIIETKH BEIIECTB; OTPEICTICHUE CBOMCTB
XUMHUYECKOTO COETMHEHUS UCXOAS U3 THUIIAa KPUCTaI-
JTUYECKON pelIeTKH;HAaMCaHUe JIEKTPOHHBIX KOH(H-
ryparyii aToMOB B OCHOBHOM U BO30YKJIEHHOM COCTO-
STHUH, 5)oTpeIelieHUs TUIIa THOPUAN3AIUNA B MOJICKY-
J1axX BEIIECTB; ONPEEICHUE T€OMETPUH MOJIEKYJT;
6)ompeienieHre TUTIa XUMUIECKHUX CBSA3EH 10 TUITY
MepeKphIBaHUS OpOUTaNEeii;pacyeT HIOHHOCTHU CBS3H

Hroro

OK-11

4 OCHOBHBIE KIaCChI
HEOPTraHWYECKHUX
COCIUHCHHUI.
Peaknmonnas
CIIOCOOHOCThH BEIICCTB.

1) Harnmcanue GopMyiT XMMUYECKHX BEIIECTB; 2) Ha-
MUCaHNUe Ha3BaHMHA XMMUYECKHX COEANHEHHH, orpe-
JIeJIEHUE KJlacca BELECTB; 3) COCTaBJICHNUE YPaBHEHUIN
JIEKTPOJIMTHUECKON AMCCOLMaluY; 4) HalucaHue
yYpaBHEHUI THJIPOJIN3a, ONPEEIICHNE THIIA COJIEH;
5)cocTaBieHre ypaBHEHUH peakuii pa3HOTO THUIIA,
LETIOYKH IIPEBPALLECHUN

Htoro

OK-11

5 PactBopsI.

1)pacueT HaBeCKH AJIsi IPUTOTOBIIEHUS! paCTBOPOB
Pa3HBIX KOHIIEHTPAIIHIA; 2)pacdeThl JJIsl IPUTOTOBIIE-
HUS PaCTBOPOB METOAOM pa3daBieHus; 3) onpenene-
HUE OCMOTHYECKOTO JIaBJICHHsI pacTBopa; 4) onpee-
JICHUE TEIIOTHI PACTBOPESHHMS; 5)pacyeT TeMIepaTyphl
3aMep3aHus U KUTIEHUSI PACTBOPOB; 6) BEIYUCICHHE
M30TOHUYECKOTO KO3 dUIIMEeHTa; 7) ONpeeIeHHE
CTETICHH U KOHCTaHTBI JUCCOIUAIINH PACTBOpPa; 8)
OTIpeJIeIIEHUE BOJIOPOTHOTO MTOKA3ATEeNsI U PeaKIInu
cpepl.

Hroro

OK-11

6 DHepreTuka
XUMHYECKHUX MPOIIECCOB.
XuMuyeckast
TEPMOAMHAMHUKA.

1)pacuet TermmoBoro 3 dekra peakiyu 1Mo 3aKOHY
I'ecca; 2) onpenenenue Tuna peakiuu (3K30-, 3HI0-
TEPMUUYECKUI); 3) pacdeThbl 10 TEPMOXUMHUUECKUM
ypaBHEHUAM; 4)ompe/ieieHre CaMOIPOU3BOILHOTO
HarpaBJICHUS IPOTEKAHUS PEAKINH; 5S)pacdyeT TepMo-
JTMHAMHYECKHX MapaMeTpPOB MPOTEKAHUS PEaKIIUU

HUroro

OK-11

7 XuMuueckass KUHETHUKA.
XUMHUYECKOE paBHOBECHE.

1)3anuch 3aKkoHa IEHCTBYIOIUX MAcc AJIs XUMHAYE-
CKHX peaKItii;2)pacdyeT U3MEHEHUSI CKOPOCTH peakK-
LMY TIPY U3MEHEHUU J1aBIIEHUS, KOHIICHTPALlUU pea-
TeHTOB; 3) pacyeT U3MEHEHHUsI CKOPOCTU PeaKluu Mpu
MOBBIIIEHUH TeMIepaTypsl 1o npasuiay Baunt-I'opda
Y ypaBHEHUIO AppeHunyca; 4)pacuer TeMIepaTypHOTro

OK-11
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K03 (HUIIMEHTA CKOPOCTH PEAKIUH; 5)oTpeaesieHue
SHEPTUH AKTUBAIIMU peakinu; 6) OmpeeIeHHs CMe-
IIEHHs] PABHOBECHS TPU U3MEHEHUH TeMIIepaTyphl,
JABJICHUS, KOHIIEHTPAIINK; 7)pacdeT KOHCTAHT PaBHO-
BeCHsI XUMHUECKHUX peakiuii; 8) pacyer n3MeHeHus
KOHIICHTpAIINI PEareHTOB Yepe3 KOHCTAaHTY paBHOBE-

cust
Hroro
8 DIeKTpoXUMHUECKUE l)HanKcaHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe- 4 OK-11
npoueccel. Koppo3ns aKuuii; 2) onyMcaHyue NpUHLIKIIA PaOOThI rajdbBaHHue-
METaJJIOB. CKOT'O 2JIEMEHTAa; 3) 3alich ypaBHEHUI peakiuid, mpo-

TEKaIOIUX B raJIbBAHUYECKOM dJIEMEHTE; 4) pacyer
3JIEKTPOAHOIO MOTEHIMaIA IIPYA CTAaHJAPTHBIX U HE-
CTaH/JAPTHBIX YCIIOBUSAX; 5) pacyeT JIeKTPOIBUKY-
el CHJIBI TaJIbBAHMYECKOT'O JIEMEHTa; 6) cocTaBIe-
HUE€ YPABHEHUH AIIEKTPOAHBIX MPOLECCOB MPH JIEK-
TPOJIM3€E PaCIUIaBOB U PACTBOPOB; 7) BEIYUCIIEHUE
Macchl U1 00bEMOB 00pa30BaBIINUXCS MPOTYKTOB B IPO-
1ecce aJ1eKTpoin3a o 3akonam dapanes; 8) onpene-
JIEeHUE BBIXO/Ia IO TOKY; 9)cocTaBiieHre ypaBHEHUI
peaKkui IpU XUMAYECKON U DIIEKTPOXUMUYECKON
Koppo3uu MeTaiiioB; 10) BEIOOp 3aIIUTHOTO MOKPHI-
TUS OT KOPPO3UHU

Hroro

9 ®azoBbie paBHOBECHS B | 1)ompeneneHne cTeneHei cBooo bl Mo npaBuiy Qa3 2 OK-11
reTeporeHHbIX cucremax | ['mbOca;2)onpenenenne koaudecTBa U BUaa ¢as mo
JuarpaMMaM COCTOSIHHUSL; 3)oIpeieJIeHue TUIa Ana-
rpamMM; 4) MOCTpOEHHUE KPUBBIX OXJIAXKICHHUS; 5) pac-
YCTHI 110 IpaBUJIy pblyara

Htoro 2

Hroro 3a cemectp 24

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpYEeMble KOMIIETEHITMH TPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 =
3 > 5
v O =
Bunel camocTosTeInHON & )
HasBanus paznenos z = @DopMBbI KOHTPOJISA
paboThI 2 g 2
= g =
Y <
= S
2 ceMecTp
1 OcHoBHble oHATHS 1 | [logroroBka k nmpaxkTHye- 3 |OK-11 KoHcniekt camonoaroros-
3aKOHBI XUMHH. CKHM 3aHSATHUSAM, CEMUHA- ku, KontposnbHas pabora,
pam Omnpoc Ha 3ansaTHAX, OT-
YeT 110 UHJIUBYU bHOM
IIpopaboTKa JIEeKIIUOHHOTO 2 ©1 1O HHMBHYyalTbHOMY
MaTepuaa 3aganuto, Tect, Dk3amMeH
Hroro 5
2 CtpoeHue aroma. [ToaroroBka k mpakTuue- 3 OK-11 KoHcnexT caMonoaroros-
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[Teproguueckuii 3aK0H U
nepuouvecKas cucremMa
XUMHUYECKHUX DIIEMEHTOB

CKHUM 3aHSTHSAM, CEMHHA-
pam

ku, KontponbHas padora,
Ompoc Ha 3ausTusax, OT-

M [TpopaboTka JIEKITMOHHOTO 2 Her 1o HH{lfHBHﬂyaanOMY
MN.Men Ba. HU T
Jil| eHJIesieeBa MaTepHana 3ajanuto, Tec
Hroro
3 Xumudeckas CBsI3b. [ToaroroBka K npaxkTu4e- 4 |OK-11 Koncnexr camonoaroros-
CKHMM 3aHSTUAM, CEMHUHA- ku, KontponpHas padora,
pam Omnpoc Ha 3ansaTHsIX, OT-
[IpopaboTka JIeKIIMOHHOTO 3 qer o HHI,[FHB HAYallbHOMY
HU T
Mmarepuaina 3afiaHuro, 1e¢
Hroro 7
4 OCHOBHBIE KJIACCHI [ToaroroBka k mpakTuue- OK-11 KoHcriexT caMoImoaroros-
HEOPTraHUYECKUX CKHM 3aHSATHSAM, CEMHUHA- ku, KonTponwsHas pabora,
COCIMHEHUI. pam Omnpoc Ha 3ansTUAX, OT-
Peaknmonnas 9eT 110 WHIUBU BHOM
caKt 60 a [TpopaboTka JIEKIMOHHOTO 3 T 1o )"11“ AyalbHOMY
CIIOCOOHOCTD BEILIECTB. Marepuaa 3amanuio, Tect
Hroro 6
5 PacTBOpBI. [ToaroroBka Kk mpakTuue- 5 OK-11 KoHcnexT camonoaroros-
CKUM 3aHATHUSAM, CEMUHA- ku, KontposnbHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka TeKIHOHHOTO 4 HeT 10 MHAMBUIYAIIEHOMY
MaTepHana 3aganuio, Otuer 1o 1abdo-
paTtopHoii pabore, Tect
[TonrotoBka k maboparop- 3
HBIM paboTam
Hroro 12
6 DHepreTuka [ToaroroBka k mpakTuye- OK-11 KoHcnexT caMmonoaroros-
XUMHUYECKHX MPOILIECCOB. |CKUM 3aHSTHUSIM, CEMUHA- ku, KoHTponpHas padora,
Xumuyeckas pam Onpoc Ha 3aHaTusx, Ot-
TEPMOJIUHAMUKA. TIpopaBoTka JEKIHOHHOTO 4 YeT 10 HH):gdBH;[yaan%My
Mareprana 3afanmio, OT4et 110 nado-
paropHoii pabote, TecT
[ToaroroBka k 1aboparop- 3
HBIM paboTam
Hroro 11
7 Xumundeckas kuHeTuka. |IloaroroBka k npakruue- 4 |OK-11 Koncnexr camonoaroros-
XUMUYECKOe paBHOBECHE. |CKUM 3aHSATHUSIM, CEMHHA- ku, KontposnbHas pabora,
pam Omnpoc Ha 3aHsaTHAX, OT-
[TpopaboTka TeKIHOHHOTO 4 qer 1o HHIS/IBHIWMBH%MY
HU TYET I -
MaTepuaia 3a7aHHUIO, €T 110 J1abo
patopHoii pabote, TecT
[TonrotoBka k maboparop- 3
HBIM paboTam
Hroro 11
8 DIEeKTpOXUMHUYECKHUE [ToaroroBka k mpakTuye- 5 OK-11 KoHcnexT caMmonoaroros-
nporieccrl. Kopposus CKHM 3aHSTUSAM, CEMHHA- ku, KoHTponpHas padora,
METaJIJIOB. pam Omnpoc Ha 3ansaTusx, Ot-
[TpopaboTka JIEKITMOHHOTO 4 HeT 10 MHAMBUAYAIEHOMY
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Marepuaa 3aganuio, OTyer o jgabdo-
[TonrotoBka k maboparop- 3 paTopHoli pabore, Tect
HBIM paboTam
Htoro 12
9 ®dazossie paBHOBecHs B | [loaroroBka k nmpakruue- OK-11 Koncrext caMomoaroros-
TEeTEPOrCHHBIX CUCTEMAaX | CKUM 3aHSTHIM, CEMUHA- ku, KonTponpHas pabora,
pam Omnpoc Ha 3ansaTHAX, OT-
YyeT 110 UHIUBU BHOM
[TpopaboTka JIEKITMOHHOTO 4 €T 110 )}F z[gaﬂ oMy
aJTaHn T, DK3aMeH
Mmarepuana 3an f0, 1€CT, JK3aMe
Htoro 7
Hroro 3a cemectp 76
IloaroroBka u caada »K3a- 36 DK3aMeH
MeHa
Hrtoro 112
10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MaxkcumanbHbIN MakcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
Koncnext camonoaroros- 2 1 1 4
KU
KonTpomnsnas pabota 7 3 15
Omnpoc Ha 3aHATHAX 7 6 18
OTyeT N0 MHAUBUYAIIb- 5 2 10
HOMY 3aJJaHUIO0
OtyeTt no nabopaTopHOM 2 6 8
pabore
Tect 7 5 3 15
Hroro makcumym 3a nepu- 28 22 20 70
on
DK3aMeH 30
Hapacratomum urorom 28 50 70 100
11.2. IlepecyeT 6a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MIpe/ICTaBieH B Tabmune 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM cCyMMBI OaiioB Ha aaty KT 4
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

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

Urorosas cymma 6aisos,

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

HK3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Koposun H.B. O0mas xumus : yue6Huk ais BTy308 / H. B. KopoBun. - 7-e usn., ucrp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., tTadn. - (Ilo6enurens kKoHKypca yueOHUKOB). - bubmmorp.: c. 546.
-IIpenm. ykas.: c. 547-558. (nanuuue B 6ubnuorexke TYCVYP - 220 3k3.)
2. OcHoBHI 00mmIeH u pu3ndeckoi xumun: Ydebnoe nocodue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [OnekrponHsblii pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/5136, nara 06-
pamenusi: 06.05.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. T'muaka H.JI. O6mas xumus : yaebHoe nocobue st By3os / H. JI. I'munka. - 11-e uzg. - M.-JL.
: Xumus, 1964. - 688 c. : wi., Tabi. - Imen. ykas.: c. 669-670. - [IpenM. ykas.: c. 671-688. (ayni: 37 3K3.;
Bcero 37 2k3.) (Hanuuue B oubmoteke TYCYP - 37 9k3.)

2. Xumwms: YyebHoe nocobue / I. B. Cmupnos, I. M. fkynuna; MuHuctepcTBo 00pa3oBaHUs
Poccuiickoit ®enepanuu, ToMCKHMII TOCYAapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABICHUS U PaJHOIIICK-
TpoHukHu, Kadeapa TexHosoruu paanodnieKTpoHHo# ammapaTypsl. - Tomck : TMIIIO, 2000. - 157 c. : un
(mamuume B 6ubmmorexe TYCVYP - 31 2k3.)

3. T'mnuka H.JIL. 3agaum u ynpakHeHus 1o obmieit xumuu : YuebHoe nocodue ais By3os / H. JI.
['muuka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanmuue B bubmoteke TY -
CVYP - 38 3K3.)

4. AxwmeroB H.C. Heopraunueckas xumus : yuebHoe nocobdue s By3oB / H. C. AxmeTos. - M. :
Bricmas mkoma, 1969. - 638[2] c. : . - [Ipeam. ykas.: c. 629-639. - b. 1. (Hanmuue B 6ubnmoreke TV -
CVYP - 1553K3.)

5. Yukwun E.B. Xumus [Tekcrt]: yueoHoe mocodue / E. B. UukuH; MunuctepcTBO 00pa3oBaHus 1
Hayku Poccuiickon denepanuu, TOMCKUN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PAJHO-
anekTpoHukH (Tomck), DakyIbTeT TMCTaHIIMOHHOTO 00y4deHusl. - Tomck: Dnb KonTent, 2012. - 170 c.: ni.
- bubnwmorp.: c. 157. (nanuuue B 6ubmmotexke TYCYP - 62 5k3.)

6. Xwumusa: Yueonoe nocodbue / Hukun E. B. - 2012. 170 c. [DnexrpoHHBIHA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara obpamenus: 06.05.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. Xwumwus: Meronuueckue yka3zaHHs Uil IPOBEACHUS MPAKTHYSCKUX 3aHATHH, J1a00paTOPHBIX
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paboT 1 OpraHu3alui CaMOCTOSTENILHON PabOThI CTYAEHTOB MO JUcHUIUIMHE «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBINA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, mara 06-
pawmenus: 06.05.2018.

2. Yuxun E.B. C6opnuk 3amau no obmei xumun [Tekcr] : yaeOHO-MeTommueckoe mocoodue / E.
B. Yukun; peu. kauna. xum. Hayk A. W. I'ananos; pen. C. 5. Anekcanaposa; MUHHCTEPCTBO 00pa30BaHuUs
n Hayku Poccuiickoit @enepaunn, TOMCKUI roCyqapCTBEHHbIM YHUBEPCUTET CHUCTEM YIPaBJIEHUS U pa-
nno31ekTpoHuKU (Tomck). - Tomck: Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
In03NIeKTpoHuKH, 2015. - 296 c. (Hanmuuue B 6udmoteke TYCVYP - 100 3k3.)

3. COopHHK 3a7a4 U yrnpakHeHHH 1o oOmiel xumun: COOPHUK 33/1a4 M YIPaXHEHUH 1o o01eit
xumun / Ywxkwn E. B. - 2012, 220 c¢. [OnekrpoHHbIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642, nata obpamenus: 06.05.2018.

4. JlaGopaTopHbi€ pabOTHI IO XUMHH: Y Y€OHO-METOUIECKOE TTOCOOHUe I MPOBEACHUS Jabopa-
TOPHBIX PabOT M OpPraHU3AIMH CaMOCTOATENBbHOM paboThl cryaeHToB / TuxonoBa M. B. - 2018. 50 c.
[OnmexkTponHbIi pecypc] - Pexum poctyma: https://edu.tusur.ru/publications/7169, mara oOpameHus:
06.05.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroImuxcs
W3 YHUCa JUI[ C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JLJist i1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHON (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBbIE CTIPABOYHBbIE CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BATEIbHBIA TOPTAI

2. http://www.xumuk.ru — nH(OpMaIMOHHO-CIPABOYHBIE PECYPCHI

3. http://elibrary.ru — HayyHas 31€KTpOHHAast OMOIMOTEKA

4. http://Www.twirpx.com — 3JIEKTPOHHBIE KHUTH TI0 XUMUHU

5. http://mv-tihonova.ucoz.ru - uHGpOpMaLMOHHBIN caiiT 11 cryaeHToB TYCYPa

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCIUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEXKYTOYHOU aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTces
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
yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayaquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), IOMEIIEHHE JIsl IPOBEe-
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HUS TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYJIBTAIIUHN, TOMEIICHHUE AJIsl IIPOBEICHUS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTAIUH, TTOMEIICHHE NI CAMOCTOSITEIbHON PabOThI

634050, Tomckast o6macts, T. Tomck, JlennHa npocrekT, a. 40, 423 ayn.
Onwucanue uMeronierocst 000pyIOBaHUS:

- Komnbrotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- [lIka¢ mabGopaTopHbIil (BBITSIKKA);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopust XuMuu

yueOHasi ayJUTOpHs I IPOBEIEHUS 3aHATUH TaOOPaTOPHOTO THIA
634050, Tomckast o6mactb, T. Tomck, JleanHa npocrexr, 1. 40, 424 ayn.
Onwucanue uMeromierocs 000pya0BaHuUs:

- Jlocka MarHuTHO-MapKepHasi;

- Cron nabopaTopHslii (6 1mIT.);

- Cron nabopaTopHbIi BICOKUH - 3 (6 mmIT.);

- ®oroanexrpoknopumerp KOK-3-01;

- [lIxad BBITSKHOM;

- Kommutekt cnienmanusupoBanHoi yueOHoM Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTepunajJbHO-TEXHHYECKOE U TPOrPaMMHOe o0ecredeHue IJIsi CAMOCTOSITEIbHOW PadoThI

Jis caMocToATENbHON pabOThl UCIONB3YIOTCS Y4eOHbIE ayAUTOPUM (KOMIIBIOTEpHBIE KIJIACCHhI),

PAaCIIOJIOKCHHBIC 11O aApecaM:

- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;

- 634045, Tomckast obmacts, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHUSA:
- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;
- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-

(hopManoOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICYEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUILTHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBO€HUE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MO>KHOCTSMH 370POBbS U MHBAJIHMJIAMHU

OCYHCCTBIIACTCA C UCITIOJIB30BAHUCM CPCACTB O6y‘l€HHH O6III€FO " CIICUaJIbHOI'O Ha3HA4YCHMUA.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

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

14.1.1. TecToBbIe 3a7aHUA

1. 3akpeiTas cucrema. ..

a) 0OMEHHMBAETCS C OKPY’KalOIIel Cpeaoil SHepruel, HO He MOXKET OOMEHHUBATHCS BEIIECTBOM;

0) oOMEeHUBaETCS ¢ OKPYKAIOIIEH Cpeol BEIIECTBOM U YHEPTUCH;

B) HE OOMEHHBAETCSI C OKpYXKAIOILel cpeloil HU BELIECTBOM, HU SHEPTHEi;

T') 9TO CUCTEMA, TJIe TIPOTEKAIOT TOJIHKO TOMOTEHHBIE PEaKIINU

2. CornacHo 3akony I'ecca, TeraoBoif 3 GeKT peakiuy He 3aBUCHT OT...

a) COCTOSIHUSI ICXO/THBIX PEareHTOB;

0) cOCTOSHUS MPOJYKTOB PEAKIINU;

B) ITyTH NIPOTEKAHUS PEAKIINH;

I') arperaTHOTO COCTOSIHUSL MCXO/IHBIX PEareHTOB U MPOIYKTOB peaKuu

3) DHTpomnus - 3T0 TepMOANHAMUYECKas GYHKIIMS, KOTOpasi OTBEYAET 3a...

a) U3MEHEHHE YHEPTUH B CUCTEME;

0) U3MEHEeHNe TEIUIOTHI B OKPYXKAIOIIEH cpene;

B) OECTIOPSIJIOK B CUCTEME;

r) paboTy, COBEpILIaeMyI0 CHCTEMOI

4) Tlpouecc mpoTeKkaeT caMONpPOM3BOJILHO B OOpaTHOM HANpaBJICHUH, €CIIU W3MEHEHHUE YHEPrUu
['n66ca...

a) <0

6) >0

B) paBHO 0

') paBHO H3MEHEHHIO SHTPOITHH

5) CornacHo 3aKOHY JEHCTBYIOIIUX MACC, 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTPAIUU HC-
XO/IHBIX PEareHTOB... a) 00paTHOMPONOPIOHAIbHAS;

0) SKCIIOHEHIINAJIbHAS,

B) JINHEHHA;

r) jorapudmudeckas

6) Jlnst 60NBIIMHCTBA XUMUYECKUX PEaKLUil TeMIepaTypHbIi Kod(G(UIIMEHT paBeH...

a) 2;

0) 1-2;

B) 3-4;

r) 2-4

7) X¥uMH4ecKoe paBHOBECHUE - 3TO COCTOSIHUE CHCTEMBI, IIPH KOTOPOM...

a) BCe TIapaMeTphl CHCTEMBI OJJAHAKOBHI BO BCEX TOUKAX W HE U3MEHSIOTCS BO BPEMEHH;

0) CKOpPOCTb MPSIMOM peaKkIuy paBHa CKOPOCTH 0OpATHOM peaKiuu;
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B) B CHCTE€ME HE MPOTEKACT XMMHUECKHUX PEaKIUil;

T') BCE PEaKIMu B CUCTEME UAYT C OMPEIEICHHBIMU CKOPOCTIMHU

8) Ilpu nobaBeHNHU KaTaIM3aTOpa CKOPOCTh PEAKIIMU YBETUIUBACTCSA, TaK KaK...

a) YBEIMYMBACTCS KHHETHYECKasi SHEPTus YacTHUIL;

0) yMEHBIIIAETCS YHEPTHSI AKTUBALINY;

B) U3MEHSETCS MEXaHU3M PEaKIIHH;

T') YBEIIMYUBACTCS KOHIIEHTPAIIUS UCXOTHBIX PEareHTOB

9) B xakoM HampaBiIeHUH HIET FICKTPUICCKUN TOK B TAIIbBAHUYECKOM dJIEMEHTE?

a) OT KarojJa K aHO.Y;

0) cieBa Harpaso;

B) CIIPAaBO HAJIEBO;

') OT aHOJIa K KaToIy

10) CrannapTHBII 37€KTPOAHBIN IOTEHIIMAT Y HHEPTHBIX METAJIJIOB. ..

a)>0;

06) <0;

B) < 0 wm > 0;

r)=0

11) Cornacuo 1 3akony dapanes, Macca BEIIECTBA, OCAXKISHHOTO Ha 3JIEKTPOJIE, MPOTIOPITUOHATH-
Ha...

a) HaTPSDKEHUIO;

0) KOIUYECTBY BEIIECTBA;

B) COTIPOTHBJICHUIO;

') CUJIe TOKa

12) IIpu 57eKTpOXUMUYECKON KOPPO3UH METAIIA TPOUCXOIHT...

a) BOCCTAHOBJICHHE METAJLJIA;

0) BOCCTaHOBJICHHE Ha aHOJIC;

B) OKHCJICHUE METAIJIA;

') OKHCJICHHE Ha KaToJIe

13) Ilpu kakoii ciocoOe BhIpaKEHUsI KOHIIEHTPAIIUS pacTBopa usmepsiercs B %?

a) MOJISIpHAst JT0JIS;

0) MoJIsIpHast KOHIIEHTPALUS;

B) MaccoBasi J0J1s;

T') HOpMaJbHasi KOHIICHTPAIUs

14) Kak u3meHseTcs TeMreparypa KHUIeHUs] pacTBOpa M0 CPAaBHEHHIO C YHCTHIM PacTBOpUTEIIEM ?

a) TOBBIILIAETCS,

0) MOHMXKAETCS;

B) MOXET MOBBIIIATHCS UM MOHUKATHCS, B 3aBUCUMOCTH OT MPUPOJIBI BEIIECTBA;

T') HE MCHSETCS

15) OcmoTHueckoe TaBIeHHE PacTBOPa HENEKTPOIUTA MOXKHO PACCUUTATE IO (DOPMYIIE. ..

a) P=kRT;

0) P=RT;

B) P =1RT,;

r) P=CRT

16) pH B HEWTpanbHOM Cpene paBeH...

a) <7,

0)>7,

B) 7;

r) 14

17) Kakoii THIT KpHCTaJUIMYECKOM peleTKH nMeeT Hanbosee ciaaldblie CBA3U?

a) aToMHas;

0) MOHHas,

B) MOJICKYJISIpHAas,

') METaJUTHYECKast

18) Kakwue 351ieMeHThI MPOSIBISAIOT MIPEUMYIIECTBEHHO METATHYECKUE CBOMCTBA?
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a) S, p-JIEMEHTBH;

0) s,p,d - PIeMeHTHI;

B) p, d - SIEMEHTHI;

r) s,d - aIeMeHThI

19)Kakoii TN KpUCTAJUIMUECKOW PEIIETKH HMEIOT BEIIECTBAa, KOTOPHIE HE MPOBOISAT TOK B
TBEP/IOM COCTOSIHUHM, HO MOTYT IIPOBOJIUTH €r0 B paCTBOPE WIIK B paciiiaBe?

a) MOJIEKYJIsIpHas;

0) MoHHas;

B) METaJUIMYECKas;

T') aTOMHas

20) Ucxons u3 3MeKTPOHHON KOH(UTYpaluu, ONpeAeianTe XUMHUUECKUN 3JIEMEHT, 00JaJaromui
OKHUCJIUTEIHHBIMU CBOMCTBAMH.

a) 1s2 2s2 2p6

0) 1s2 2s2 2p6 352 3p5

B) 152 252 2p6 352 3p6 4s2

r) 152 2s2

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1. IIpenmer xumMuHu. ATOMHO-MOJIEKYJsSIpHAs Teopus. OCHOBHBIE NOHATHSA: aTOM, MOJIEKYJIA, HOH,
xumMuueckuil anemeHt. IlpocTeie u crnoxxHblie BeuiecTBa. Monb. MonsipHast Mmacca. DKBUBaJIEHT, YKBHBa-
JICHTHas Macca.

2. CTexnuoMeTpUYECKUE 3aKOHBI: 3aKOH HKBHUBAJICHTOB (IIOHSATHE SKBUBAJIEHTA U DKBUBAJICHTHOMN
Macchl), 3aKOH MOCTOSHCTBA COCTaBAa XUMHUECKUX COETMHEHUH.

3. 'a3oBbI€ 3aKOHBI: 3aKOH OOBEMHBIX OTHOIIIEHUH, 3aKOH ABOTaJIpo, 3aKOH SKBUBAJICHTOB.

4. CtpoeHue atoMa U NEpUOAUUYECKas CUCTEMA IEMEHTOB. KBaHTOBO-MeXaHMUECKasi MOJIENb aTo-
Ma. AtomHasi opoutans. @opma aTOMHBIX OopOuTanei (s, p).

5. KBanroBsle uncna. [Ipunnun [Taymm. ITpasuiio I'ynna. Ilpasuno Kneukosckoro.

6. [lepuonnyeckast cuctemMa 1 NOPAOK 3al0JHEHUS SHEPreTUUECKUX YPOBHEH B CTPYKType aToma.

7. Pannycsl aTOMOB M MOHOB. DJIEKTPOOTPHULATEIbHOCTb. JHEPTUsl MOHU3ALUHU, CPOJACTBO K DJIEK-
TpoHY. I3MeHEHNE CBOMCTB 3JIEMEHTOB U UX COSIUHEHUH 110 MIEPUOAAM U IPYIIIAM.

8. OcHOBHBIE BU/IbI XUMHUECKOU cBsA3H. IIpupona xumuueckoi cBs3u. XapakTEPUCTUKA XUMHUE-
CKOMU CBA3M.

9. KoBasieHTHasA CBSA3b, MEXaHU3MBI €€ 00pa30BaHusA: OOMEHHBIN, JTOHOPHO-AKLIETITOPHBIH.

10. IonsipHOCTH KOBAaJIEHTHOM CBSA3H. TeOpHs BAJIEHTHBIX CBSA3E€H U OOBSICHEHHE BaJIGHTHOCTH dJIe-
MEHTOB METOJIOM BaJICHTHBIX CBsi3eil. OCHOBHOE U BO30YK/IEHHOE COCTOSHUE aTOMA.

11. I[IpocTpancTBeHHAs CTPYKTypa MoJieKy/. TUrbl CBA3eH — G, T.

12. MonHas cBsa3b. Meramnnueckast CBs3b.

13. ®usnyeckoe COCTOSHUE BelIECTBA. TBepaoe Teno. DHEpPrus KPUCTAUIMYECKOH pPELIeTKH.
THIbI KPUCTAIUIMYECKUX CTPYKTYP M UX CBOWCTBA.

14. Knaccuduxanusi XauMu4ecKux coeAMHeHUN. buHapHble coeTuHeH ], UX OCHOBHbIE TUIbI. CTe-
neHb okucieHus. CoctaB OMHAPHBIX COETUHEHUH.

15. KucnoTsl, coiii, OCHOBaHMS, OKCHJIbI, KX KJIacCU(DUKAIIMA U XUMUYECKHIE CBOMCTBA.

16. CoiicTBa amdporepHoCTU. PeakiimonHas cnocoOHOCTh aM(OTEPHBIX OKCUI0B U THIPOKCH/IOB.

17. PactBopsl, TUnbl pacTBOpoB. [Ipomecc pactBopeHUs.CriocoObl BBIPAKEHHUSI KOHLEHTPALUU
pacTBOpOB.

18. PactBopumocTs. [lepenackiienasie pacTBOphL. DHEpreTuka pactBopeHus. Kpucramimoruapa-
THI.

19. CpoiicTBa pacTBOpoB HealeKTpoauToB. OcMoc. 3akoH Baut-T'opda. 3akon Payns. Temnepary-
pa KUIIEHUs U 3aMEpP3aHUsl paCTBOPOB.

20. Teopus snekTponuTudeckor guccounanuu. CTeneHb AUCCOUAaMK, KOHCTAHTa IUCCOLMALINU.
N3oronnyeckuii koadurment. CBoiicTBa paCTBOPOB AIEKTPOIUTOB.

21. Xumuueckas tepmoauHamuka. [loHsaTne xumuueckon cuctemsel. Tumbl cucteM. PaBHOBECHOE
COCTOSIHUE CHUCTEMBI.

22. Tumnel TepMOJMHAMUYECKHUX ITPOLIECCOB: 00OpaTuMBbIe, HeoOpaTHMbIEe, CAMOIIPOU3BOJIbHBIE, PaB-
HoBecHble. OCHOBHBIE MOHATHS TEPMOJMHAMUKU: BHYTPEHHSSA SHEPTus, paboTa, TeryoTa.
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23. TlepBerit 3akoH TepMonuHamMuKu. [loHsTue sHTanbIUU. TermmoBol dGGEeKT peakiuu, K30Tep-
MUYECKHE U YHIOTEPMUUYECKHUE PEAKIIUH.

24. TepmoxuMu4ecKHe ypaBHEHHUsI U UX ocoOeHHOCTH. CTaHIapTHBIE TEIUIOTHI 00pa3oBaHMs Be-
LICCTB.

25. 3akoH 'ecca, cneacteue u3 3akoHa ['ecca. Ilonarue suTponuu. Bropoil u TpeTuii 3aK0oH TepMO-
JUHAMHKH.

26. CaMOITpOM30BOJIbHBIC MPOLIECCHl. DHTAIBIMUHBIA U SHTPONUHHBIN (HaKTOPbl XUMUYECKHX pe-
akmuii. DHeprus ['mb6ca.

27. Xumudeckasi KUHETUKA. | OMOreHHbIE U reTeporeHHble peakui. CKOpoCTh XUMUYECKON peak-
. GakTopsl, BIUAIONINE HA CKOPOCTh PEAKIIHH.

28. BausiHie KOHIIEHTpaly Ha CKOPOCTh peaKIMK. 3aKoH AeWcTBYIOIMX Macc. KoHcTtanTa ckopo-
CTH PEaKIIHH.

29. BausiHue TemnepaTypsl Ha CKOpocTh peakuuu. [Ipasuno Bant-I'opda. DHeprust aktuBauuu u
ypaBHEHUE AppeHuyca.

30. 3aBUCUMOCTb CKOPOCTH pEaKLMU OT Karanusartopa. Karanms

31. OGparumbie 1 HeoOpaTHMMbIE XMMHYECKHE pPEaKIMu. XUMHUYEeCKoe paBHOBecue. KoHcTaHTa
paBHOBeCHs. 3aKOH JIEUCTBYIOIKX Macc ais paBHoBecus. [Ipunnun Jle-Illatense. CiBUr XMMHUYECKOTO
paBHOBECHS.

32. OKUCIAUTENBHO-BOCCTAHOBUTENbHBIE peakMU. CTENEHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOB-
JIeHHEe. DNEKTPOAHBIE MPOLIECCHI. DNEKTPOAHbIC MOTEHIMAN. YpaBHeHre HepHera.

33. 'anbBaHUUYECKUM AIIEMEHT. DINEKTPOXUMUYECKUE MTPOLIECCHI. DIEKTPOABUKYIAS CHjla TajbBa-
HUYECKOro 35ieMeHTa. CTaHAapTHBIN BOJAOPOIHBIN IEKTPO/I.

34. DnekTpoau3 B paciiase. DIEKTPOIU3 B PACTBOPE.

35. 3akonsl @apazes. Boixoa mo Toky.

36. Koppo3ust MeTauioB: XUMHUYECKasi, SIEKTPOXUMUYECKAsl.

37. 3amuTa METalioB OT KOPPO3UH.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
Pasnen 1. OcHOBHBIE HOHSITHS U 3aKOHBI XUMHUU

1. aitTe onpeneneHus MOHATUSAM «atom». M3 yero oH coctout, uMeer M oH 3apsan? Ilpusenure
IUTAHETApHYIO0 MOJIEb CTPOCHHSI aTOMa.

2. KakoB 3apsij anekTpoHa? 3a CUeT Yero NpoTeKaeT XUMUYECKas peakiusi, B YeM €€ CYITHOCTh?

3. Uto takoe monekyna? Vmeer nu oHa 3apsaa? IlpuBenurte npumepsl MosieKyl BewecTB. M3 yero
OHHM COCTOSAT?

4. Yro takoe non? Mmeet iu oH 3apsn? Kakue ecTh TUIIBI HOHOB M Kak OHU Ha3biBaroTcs? [IpuBe-
JUTE PUMEPHI HOHOB pa3Horo Tumna. Kak o6pa3yroTcs Te v uHble TUIIBI HOHOB? OT 4ero 3aBUCHT 3apsif
noHa?

5. [IpuBeauTe mpuMep XUMUYECKOTO IEMEHTa B COCTOSIHHSIX: aTOM, MoJieKylna, HoH. [losicHute, B
4YeM pa3HHUIla MKy STUMH TPEMS COCTOSIHUSIMU U KaKMMHU CBOMCTBaMU 00J1a1aeT Ta WM WHAS YacTHIIA.

6. Uto Takoe xonuuecTBO BemecTBa? Kak oHo o0o3HauaeTcs, B ueM uzMepsiercsi? CKOIbKO YacTHII
conepxut 1 moib BemecTBa? Kak 0003Ha4aeTcs YUCI0 YaCTHUIL?

7. Uto Takoe momnspHas Macca? Kak oHa o0o3Hauaetcs, B yem usmepsiercsi? Kak paccuurats mMo-
JSIPHYIO MAaccCy BEIIeCTB?

8. IIpuBeauTe mpuMephl XMMHUYECKHUX BEIIECTB. UTO MOKA3bIBAIOT MOJCTPOUYHBIE HHACKCH B Op-
MyJlaX XUMUYECKUX BEIIECTB?

9. Uro Takoe crexuomerpuueckue kodpduunentsr? J{ns yero ux paccTaBisiiOT B YpaBHEHHIX XU-
Mudeckux peakuuii? KakoBel mpaBuiia paccTaHOBKM KO3 uirieHToB? UTO 1MoKa3bIBaeT CTEXUOMETpUYE-
CKUii KO3(PPHUIMEHT B ypaBHEHUU PEAKITUH?

10. Chopmymupyiite 3akoH ABoraapo. Uto Takoe HOpMasibHBIC YCIOBHs? UTO Takoe MOJSpHBIMA
o0wem raza? Kak on o00o3HavaeTcs, B ueM u3MepsieTcs u yemy oH paBeH? Kakoii 00beM 3aHMMaeT ras Ko-
TU4ecTBOM 1 MOJIb mpu H.Y.?

11. Kak paccuuThiBaeTcs 00bEM raza mpu YCIOBHUSX, OTIMYHBIX OT HOpMaibHBIX? [IpuBenute
ypaBHeHue MenpeneeBa-Knaneiipona, NosICHUTE KaKue BETMYUHBI TAM HCTIOIb3YIOTCA.

12. IlpuBenuTe ocCHOBHBIE (POPMYIBI IJiA pacuyeTa KOIUYECTBa BellecTBa. Kakue BEMUYUHBI [
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ATOTO UCMONb3YI0TCA?

13. Yro Takoe mpocThie U CI0XKHBIE BemecTBa? [IpuBeanTe ux kiaccudukaiuio.

14. VI3 yero cocTosiT OKCUJIBI, COJIU, KUCIOThI, OCHOBaHUsA? UTo Takoe kucnoTHbIe ocTaTku? Ilpu-
BEJUTE MIPUMEPHI 3TUX COCTUHEHUH.

15. Yro Takoe sxBuBasieHT? YTO Takoe (GakTop SKBUBAIIEHTHOCTH U Kak OH o0o3HavaeTcs? Kak ero
MOXHO paccuuTaTh? JJisi KaKMX 3JIEMEHTOB OH SIBJISIETCS] TOCTOSTHHBIM U noyemy? [IpuBenure npumepsl.

16. Kak paccuntaTh SKBUBAJICHTHYIO MacCy MPOCTHIX U CIOXKHBIX BewecTs? [IpuBenure popmysl,
MOSICHUTE KaKhe BEIMYMHBI B HUX HCTonb3yloTcs. Kak 0003HavaeTcsi SKBUBaJIEHTHAs! Macca, B YeM H3Me-
psiercs?

17. Yto Takoe »KBUBaJICHTHBIA 00beM Taza? Kak ero moxkno paccumrats? [Ipusenure Gopmymy,
MOSICHUTE KaKHe BEJIMUYMHBI TaM UCTIOJIb3YIOTCS.

18. ChopmynupyiiTe 3aKOH SKBUBAJICHTOB, MPUBEIUTE €r0 MaTeMaTHUeCKoe BhIpakeHue. [IpuBe-
JIUTE IPUMEP MPUMEHEHHUSI 3TOTO 3aKOHA.

19. ChopmynmupyiiTe 3aKOH IMOCTOSHCTBA cOCTaBa BemecTBa. Uto Takoe Oepromnuanl? [Ipusenure
IIPUMEPBHI BELECTB OCTOSSHHOTO ¥ HETTOCTOSIHHOT'O COCTaBa.

20. ChopmynupyiiTe 3aKk0H ABOTaIpO M CIEACTBUS U3 HETO, MOSICHUTE HA TIPUMEDPE.

21. Chopmynupyiite 3aKOH OObEMHBIX OTHOIICHUH, MTOSCHUTE, JUIS KAKUX PACYETOB OH MPUMEHHM.

22. ChopMynupyiTe 3aKOH COXPAHEHHUSI MACChI BEIIECTRA.

PA3JIEJT 2. CTPOEHUE ATOMA. IIEPUOJUYECKUI 3AKOH U TIEPMOJUYECKAS CH-
CTEMA XUMMWYECKUX SJIEMEHTOB JI.M1.MEH/IEJIEEBA.

1. OnummTe rIaHeTapHyl0 MOJENb CTpoeHHs atoma (Mozpenb Pesepdopaa), mokaxkute rpadude-
CKU.

2. Ha yem ocHOBaHa COBpeMEHHasi Mojeib cTpoeHus aroma? Kak paccMmarpuBaeTcs 3J€KTpPOH U
€r0 JBMKEHHUE B DTOH MOAEIHN?

3. Yto Takoe snekTpoHHOe 061ako? [IpuBenure rpaduuecku mpuMep 3IEKTPOHHOTO o0Jiaka aToMa
Bosioposa. Kak m3MeHseTcsl IUIOTHOCTh AJIEKTPOHHOTO o0siaka Mo Mepe yAajeHHs OT siapa U movyemy?
Hmeet 1 31eKTPOHHOE 00JIaKO TPAHUIIBI?

4. Yto takoe aromHasi opoutans (AO)? [Touemy AO moryt mMmerh pasHele pazmepni? Kak 3To
BJIMSAET Ha cBoicTBa aroma? Kak o6o3Ha4atoTCs rpaduecky aTOMHbIE OpOUTAalId, IIEKTPOHBI Ha OpOuTa-
X ?

5. Ilepeuncnure kBaHTOBbIE yncia. [ yero oHu ucnosb3yrorcs? [loueMy Henb3si onucarth 3J1eK-
TPOH C MIOMOIIIBIO TTOHATHI KJIACCUYECKOW (PU3UKH (Macca, KOOpAuHATa, UMITYJIbC U T.1I.)?

6. Kak o0o3Ha4aeTcs rmaBHOE KBaHTOBOE unciio? Kakue 3HaueHUs] MPUHUMAET INIaBHOE KBAHTOBOE
yuciao? 3a 9To oHO oTBeuaeT? UTo Takoe SHEPreTUYECKUi YPOBEHD (IJIEKTPOHHBIN CITI0#)?

7. DNEKTpOHBI KAaKOTO0 YHEPrETUYECKOr0 YPOBHS UMEIOT HAUMEHBIIYIO SHEPrUI0? DJIEKTPOHBI Ka-
KOTO SHEPreTUUeCKOro YpoBHs HaxXo[sATcsl Hanbosee O0au3Kko K sapy u nouemy? Kak cBs3an pa3mep aTtom-
HOU opOHTaIM U raBHOE KBaHTOBOe uucio? [IpuBenure rpaduueckuii mpuMep MHOTO3JIEKTPOHHOTO aTo-
Ma, TMOSICHUTE OTBET.

8. Kak o0o3HauaeTcs moOouHOE KBaHTOBOE 4uCiO? 3a 4To OHO OoTBeyaer? Kakue 3HaYeHHS OHO
npuHuMaet? Kakoit opme opburtanu onu coorBercTBytot? [lpuBeaure rpaduueckue nmpumepsl. Uto Ta-
KO€ SHEPreTUYECKUM TOypOBEHD?

9. Kak mpoucXoauT paclierieHue SHEPreTuYeCKuX ypoBHer Ha moaypoBHU? Ckoinbko AO u 37ek-
TPOHOB MOJKET BKJIIOYATh MOYPOBEHb TOro Wi HHOTO Tuna? [lokaxkute rpaduuecku.

10. Kak o003HauaeTcsi MarHUTHOE KBaHTOBOE 4nciio? 3a yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
NpUHUMAET A7 opOuTaneii paznoro tuna? [IpuBenute rpadpuueckre npuMepsl.

11. Yro takoe crima? Kak o0o3Ha4aeTcss CMMHOBOE KBAaHTOBOE unciio? Kakue 3HaUeHUsI OHO TIPH-
HuMaeT? Uto Takoe mapasiesibHble M aHTUNapaiiensHble ciuubl? [lpuBeanre rpaduyeckue npuMepsl.

12. Chopmymupyiite npuniumn [Taymu. CKOIBKO 3JEKTPOHOB MOTYT HaXOMUTHCS Ha OAHOW aTOM-
Hol opbutanu? KakoBel ux cnunbl? [IpuBenute rpadudeckuii mpumep.

13. Chopmymupyiite mpaBuio KineukoBckoro. OObSICHUTE € €r0 TOMOIIBI0, TIOYEMY TIPH 3aroTHEe -
HUH SHEPreTHYECKUX YPOBHEH JIEKTpOHAMH CHavasla 3aroJIHAETCs YPOBEHb 6s, a IOTOM YK€ YpoBeHb S5d.

14. Chopmymupyiite npaswio ['yana. [IpuBenute rpadudeckuii npumep st d-moayposHs. Kak
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OyAeT MPOUCXOIUThH TIOJOBUHHOE 3aII0JTHEHUE 3TOTO MOTypPOBHA?

15. KakoB mopsiiok 3aMoJHEHHS] SHEPTETUUECKUX YPOBHEU U MOAYpOBHEN? UTO Takoe AIEeKTPOH-
Hasi KoHpUrypamus atoma (3nexTpoHHas ¢opmyna)? Kak ona 3anuceiBaercsi? Kakue 31eKTpOHHBIE KOH-
(burypanuu sBISIOTCS yCTOWYUBBIMU?

16. ChopmynupyiiTe nepuoandIecKuii 3aKOH.

17. Kakyto cTpykTypy numeet tabmuiia MenaeneeBa? YKakXUTe, KaK OMPEICTUTh MEPUO, TPYIY,
HOJTPYIILY.

18. C To4KHM 3peHUs IECKTPOHHOM KOH(PUTYpAIIMK aToMa, YTO TIOKA3bIBA€T HOMEP dJIEMEHTA B Te-
PHOIMUECKOM cucTeMe, HOMEp Ipymnibl, Homep nepuoaa? Ilpusenure npumep.

19. Ha kakue cemeiicTBa pa3aeistoTcs dJIeMeHThI B Tabauie Menaeneea? Uem 310 00ycioBiaeHO?
Kakumu cBoiicTBaMHu OHU 0OManmaroT (Merauinyeckue, Hemetamndeckue)? K kakum cemeiictBaM OTHO-
CATCSL DIIEMEHTHI TIaBHBIX U M0oOouHBIX noarpynn? Ilpusenute npumepsl. Kak n3aMeHs0TCS MeTaanye-
CKHE M HEMETAJNTMYECKHUE CBOMCTBA MO nepuoiaM u rpynnam? [IpuBeaure npumepsl.

20. Yem ompenensieTcsi BAICHTHOCTh XMMHUYECKOTO 3JIEMEHTa B INIABHBIX U MOOOYHBIX MOATPYII-
nax? Kakue 31eKTpOHBI SBISIOTCS BAJICHTHBIMA M MOTYT NMPUHUMATh Y4acTHE B OOpPa30BaHUM XUMHUYE-
CKOM1 cBsI3U?

21. Yro Takoe sHeprust noHuzanuu? Kak oHa m3meHseTcs mno nepuonam u rpynnam? OObsicHUTE
novemy. [IpuBeaute npumepsl. Kak 3To BIMsSIET HAa XUMHUYECKUE CBOMCTBA 3JIEMEHTOB? Y KAaKUX DJIEMEH -
TOB HU3KHE YHEPTUU MOHU3ALUU U IToYeMy?

22. Yto Takoe cpoicTBO K 31eKTpoHy? Kak oHO n3MeHsieTcs o nepuoaam u rpymmam? OObsicHUTe
noueMy. [IpuBenure npumepsl. Kak 0HO BIMSET HA XMMUYECKHUE CBOMCTBA 3JI€MEHTOB? Y KaKHUX 3JIEMEH-
TOB BBICOKOE CPOJICTBO K JIEKTPOHY U Iouemy?

23. Kak U3MEHSI0TCS paJinychbl aTOMOB ¥ MOHOB I10 NlepuoaaM U rpynnam? Kak 3T1o BIusgeT Ha Xu-
MHYECKHE CBOMCTBA 35ieMeHTOB? [IpuBenute nmpuMepbl. Y Kakux 3JEMEHTOB CaMble OOJBIINE PAIUYChl U
nouemy?

24. Yto Takoe anekTpooTpurareabHOCTh? Kak oHa m3MmeHsiercs mo nepuojgaM W rpynmnam? Kak
BIIUSIET Ha XUMUYECKHUE CBOMCTBA 3nemMeHTOoB? [IpuBeante npuMepsl. Y KakuX 3JEMEHTOB caMasi BBICOKAs
AIEKTPOOTPULIATEIBHOCTh?

25. YTto Takoe OKHUCIUTEIbHbIE, BOCCTAHOBUTEINbHbBIE CBOMCTBA? Kak OHU M3MEHSIIOTCS 1O MEPUO-
nam u rpynnaM? Kak 3To cBA3aHO ¢ 3JIeKTpOHHBIM cTpoeHueM aroma? Ilpuseaute npumepsl. Kakue Be-
IIECTBA SBJIIOTCS XOPOIIMMHU BOCCTAHOBUTEISIMHU, @ KaKHE OKUCIUTENSIMU U ITo4YeMy?

PA3JIEJI 3. XUMMNYECKAS CBA3b.

1. UeM ompenenstoTcss XuMHUYECKHE U (PU3NYECKHUE CBOMCTBA BeUIeCTBA?

2. Uro takoe xumuueckas cBs3b? Kakyio mpupopy, CONIACHO COBPEMEHHBIM MPEACTABICHHSM,
UMeeT XUMHUYEeCKas cBs3b? Kak M3MEHSTCS SHEPrusi CUCTEMBI PU 00pa30BaHUHM XMMHUYECKOW CBSI3U U Ka-
KH€ CUJIbI €€ 00YCIIaBIUBAIOT?

3. IlpuBenute mpuMep 0Opa30BaHUsS XUMHUYECKOW CBS3HM B MOJIEKYyJNie Bogopoaa. UTo Takoe mole-
KyJsipHas opoutans? KakuMu TOJDKHBI OBITH CITMHBI B3aMMOJICHCTBYIOIIMX JIEKTPOHOB, YTOOBI 00pa3oBa-
Jach XUMUYECKas CBs3b?

4. JlaiiTe ompenesieHUs] XapaKTEPUCTUKAM XHMMHYECKOH CBSI3M: JIJIMHA CBSI3W, BAJEHTHBIA YTOJI,
sHeprus cBs3u. B kakux eauHunax oHu m3Mepstorcsa? Kak 3aBUCHT 3Heprus cBs3H oT ee JuiMHbI? Kakas
CBSI3b SIBIISICTCS HAMOO0JIee MPOYHO?

5. Ilepeuncinrute OCHOBHBIE BUJIBI XUMHUUYECKOU CBS3H.

6. JlaiiTe onpezeneHre KOBaJEHTHOM CBsI3M. 3a CUET 4ero oHa oopaszyercs?

7. Uem 00yCIIOBIIEHBI HAPABJIEHHOCTh M HACHIIIIAEMOCTh KOBAJCHTHON CBSI3U?

8. Kak obpasyeTcst koBaJieHTHas CBS3b 10 OOMEHHOMY MexaHn3my? Kakue 37eKTpOHBI MOTYT TIPH -
HUMAaTh ydacTue B oOpasoBanuu cBsizu? [IpuBenute rpadudeckuii mpumep.

9. [Moyemy xuMHUYECKas CBSI3b MOXET 00anaTh MOJAPHOCTHIO? UeM 00yclioBiIeHa MOJSIPHOCTH
cBs3u? [IpuBeauTe mpumep MOISIPHON MOJIEKYIbI, TIOSCHUTE, YTO Takoe YPGEKTUBHBIN 3apsil, IEKTpUIe-
CKUII MOMEHT JUITOJIS.

10. Yto Takoe KOBaJ€HTHas IOJIApHAs U KOBAJEHTHAsl HEMoJsIpHas cBsA3b? IIpuBenure npumepsl
BEILECTB C 3TUMHU TUIIAMH CBSI3U.
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11. Kak oOpasyercsi KOBaJIeHTHast CBSA3b MO JOHOPHO-AKIENITOPHOMY MEXaHU3MY?

12. [laiiTe onpeneneHre NOHATHUIO BAJIGHTHOCTh. Kak MOYKHO ONpeAeIuTh BAIGHTHOCTD JIEMEHTA?
Kakue s1eMeHThl UMEIOT MOCTOSIHHYIO BaJI€HTHOCTh?

13. Yem oOycrnoBieHa BaJICHTHOCTh, COTJIACHO METOTy BaJICHTHBIX CBsi3ei? UTO Takoe OCHOBHOE U
BO30yX/1eHHOe cocTossHue aroma? [IpuBenure npumepsl.

14. Kakue 37eKTpOHBI SABJISIOTCS BaJISCHTHBIMH 1171 S,p,d,f — anmemenToB?

15. Yem omnpenensiercs NpOCTPaHCTBEHHAs CTPYKYyTypa MoiieKyn? [louemy MoseKynbl HMEIOT pa3-
Hy10 hopmy?

16. [laiiTe ompeneneHue THIIAM CBSI3U IO MEPEKPHIBAHUIO OpOHTaNe: G, T U O-CcBA3AM. Kakumu
TUTIaMK opOuTasnei onu oopasyrorcs? [lpusenure rpadpuueckue npumepsl. CpaBHUTE TPOYHOCTH G- U T-
CBSI3H.

17. Yro Takoe kpatHOCTh cBsizu? [IpuBenure mpumep oOpa3oBaHUs OAMHAPHOM, JTBOMHOMU, TPOM-
HOU cBs3M. Kakumu Tumamu CBsi3U 1O TNEepeKpbIBaHMIO opOuTaneii oOpa3oBaHa OJMHApHas, JBOWHAs,
TpoiHas cBA3b? CpaBHUTE MPOYHOCTh ITUX CBSI3EH.

18. Yto Takoe rubpunuzanusa? Kakos ee mexanuzm? Kak mpoucxomur sp-, sp2, sp3 — rubpunusza-
nusa? Kakyio reoMeTpuro MMEIOT MOJIEKYIIbI C TAKHMM THUIIOM THOPUAN3alUU Y eHTpaiasHoro atoMa? [Ipu-
BEJIUTE IPUMEDPBI.

19. Pacckaxxute 0 CTpOCHUH TBEPABIX Tes. UTO M3 ceds mpeacTaBiseT KpUCTAJUTMIECKash PeIIeT-
ka? Ilpusenure nmpumep. Uto Xapakrepusyer 3Heprusi Kpucramindeckon peuerku? Ilepeuncnure xumu-
YECKHUE TUMBI KPUCTAITINYECKUX PEIIETOK.

20. Yto u3 cebst mpeacTaBisieT MOJICKYIIsIpHasl KpucTayuindeckas pemrerka? Kakue gyacTuisl Haxo-
JIUATCS B y3iax penietku? Kakoil Tun cBa3u Mexay y3namu pemetku? KakoBa 3Heprusi Takol KpUCTaJUIN -
gyeckoi pemieTku? Kakue BemecTBa MOTYT 0Opa3oOBBIBaTh MOJEKYISPHBIE KPUCTAJUIMYECKUE PEIIETKU?
[IpuBeauTe mpuMeEpHI.

21. Yto u3 cels mpeacTaBsieT aTOMHAsI KpucTauinueckas pemrerka? Kakue yacTHIbl HaXOIUTCs B
y3nax pemerku? Kakoil Tun cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemetkn?Kakue BemecTBa MOTYT 00pa30BbIBATh MOJIEKYISIPHBIE KpUcTauindeckue peretku? [Ipusenu-
T€ MIPUMEDPBL.

22. KakoB MexaHu3M 00pazoBaHMsI MOHHOW cBs3u? Yem xapakTepu3yeTcsi HOHHOCTh CBs3u? Uem
OTJIMYAeTCsl KOBaJIEHTHAsI MOJIsipHAs CBA3b 0T HOHHOM? [Touemy noHHast cBs3b He 00Ja1aeT HaNpPaBICHHO-
CTBIO U HACHIIIIAEMOCTHIO?

23. Yto u3 cebs mpencTaBiseT HOHHAS KpUCTATMYeckas pemerka? Kakue yacTUIlbl HaXOAUTCs B
y3nax pemerku? Kakoil Tvn cBs3u Mexnay ys3inamu pemeTrku? KakoBa 3Heprusi Takod KpUCTAIIIMYECKON
pemetku? Kakue BemiecTBa MOryT 00pa3oBbIBaTh HOHHBIE KpUCTAITMYeckue pemeTku? [IpuBenure mnpu-
MEDBI.

24. Yrto u3 ceds mpeacTaBisieT MeTaJUTMUeCKasl KpucTajutnyeckas pemerka? Kakue yacTuiibl Haxo-
TUTCS B y31ax peretku? Uem oOyclioBiIeHa CBA3HM MeX Ay y3liaMu pemeTku? [louemy B KpucCTalTUIecKoi
peleTKe MeTasuia 3JIEKTOHbI HelloKanu30BaHbl? KakoBa sHEprus Takol KpucTtammueckon pemetku? Ka-
KH€ BEIIECTBA MOT'YT 00pa30BhIBaTh METAJUTMUECKHIE KpUCTAILTHYECKUE pereTku? [IpuBeaure npuMepsl.

25. CpaBHHTE MPOYHOCTh, TEMIEPATYPhl IUIABICHUS, MEXaHUYECKHUE CBOMCTBA, AJIEKTPONPOBOI-
HOCTb, TEIJIONPOBOAHOCTH, JIETY4ECTh Pa3HBIX THIIOB KPUCTAUIMYECKUX pemeTok. OOBICHHUTE, MmodeMy
OHM 00JIa1af0T TEMH WJINM UHBIMU CBOMCTBAMU?

PA3JIEJT 4. OCHOBHBIE KJIACCHI HEOPTAHMYECKMX COEJIMHEHUM. PEAKIIMOH-
HAA CIIOCOBHOCTD BEIIIECTB.

1. Uto takoe creneHb okucieHusn? Kak onpenennts MaKCUMadbHYIO CTENEHb OKUCIICHUS 2JIEMEH-
ta? Kak oHa cBsA3aHa C BAJICHTHOCTRLIO?

2. Kakue anemMeHThl POSBIIAIOT MOCTOSIHHYIO CTENEHb OKUCIeHusA? YeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuiia HYy)KHO 3HATh JJIs 3alUCH XUMUYECKHX (HOPMYIT
BCIIECTB?

3. [IpuBenute knaccudukanuio BemecTs. Kakne 0CHOBHBIE KIIACChl HEOPTaHUYECKUX COSAMHEHUIN
BBI 3HacTe? M3 yero onu cocTosat?

4. TlpuBenute kmaccudukamuio okcuaoB. Kak obOpasyiorcs HazBanus okcuaoB? Kak Hammcath
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(dbopMymy BBICIIETO OKCHJA dTIeMeHTa?

5. [IpuBenute knaccudukarmio KUcioT. Kak 00pa3yroTcst Ha3BaHHs KUCIOT?

6. IlpuBenute knaccudukanuio ocHoBanuii. Kak o06pa3yrorcst Ha3BaHUs OCHOBaHUM?

7. IlpuBenute knaccudukammio coneid. Kak oOpa3yrorcs Ha3BaHus coyeid?

8. Uto Takoe anektpoaut? Kakue BemecTsa ABISIOTCS IEKTPOIUTAMU?

9. Uto Takoe anekTposuTHIeCcKas aucconuanus? KakoBel mpaBuiia 3aliMCH YpaBHEHUN JIEKTPOIIH -
TUYECKOH Auccouuanun?

10. IIpuBeauTe ypaBHEHUS MTOJHOW M CTyNEHYATONW TUCCOLMAIMUA OKCUIO0B, KUCIIOT, COJIEH M OCHO-
BaHUI.

11. Jlyist Kakux 3JIEMEHTOB XapaKTEPHBI KUCIOTHBIE cBOMcTBa? [IpuBenuTe npumepsl.

12. C yem pearupyroT KMUCIOTHbIE OKCUABI? [IpuBennTe npumepsl peakuui, JOKa3bIBarOIIUX KHC-
JOTHBIE cBOMCTBA. [IpuBeanTE MPUMEP TEHETUYECKON CBA3U «IJIEMEHT — KUCJIOTHBINA OKCUJ — KUCIOTHBIN
OCTaTOK - KHCJIOTa.

13. JIns Kakux 3JI€MEHTOB XapaKTepHbl OCHOBHBIE cBOMCTBA? [IpuBeauTe npumepsl.

14. C yem pearupyroT OCHOBHblEe OKcHibl? IlpuBenuTe npumepsl peakuuid, TOKa3bIBAIOIIMX
OCHOBHBIEC CBOMCTBA. [IpuBeanTe NMpUMep r€HETUYECKON CBSI3M «JIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

15. YUto Takoe amdorepHoCcTh? {151 KaKuX 3JIEMEHTOB XapakTepHbl amdoTepHbie cBoiicTBa? [lpu-
BEJIUTE IPUMEDPBI.

16. C yem pearupyroT ampoTepHbie OKcuabl? [IpuBeanTe mpuMepsl peakiiuii, TOKa3bIBAIOIINX aM-
¢dorepubie cBoiicTBa. [IpuBeauTe MpUMep reHETUUECKON CBSI3H «AJIEMEHT — aM(OTepHBIN OKCHI — aM(o-
TEPHOE OCHOBAHUE.

17. Kak M3MEHSIOTCS KUCIOTHO-OCHOBHBIE CBOWMCTBA IJISl S- U P-3JIEMEHTOB B MEpPUOAAX CJIEBa
HampaBo? Kak 3T0 CBSI3aHO ¢ METaJUIMYECKMMH W HEMETAIMYECKMMH cBoMcTBamMu? OT 4ero 3aBUCAT
KHCJIOTHO-OCHOBHBIE CBOMCTBa d-371eMEHTOB?

18. [IpuBeauTE XMMHUYECKHUE CBOMCTBA KUCIIOT.

19. IIpuBeauTe XUMHUYECKUE CBOMCTBA OCHOBaHUH.

20. [TpuBeaute npumepbl aMmpOTEpHBIX OCHOBaHMA. C 4eM OHU MOTYT pearupoBaTh?

21. IlpuBenuTe XMMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 5. PACTBOPEL.

1. Uto Takoe pacTBOp, paCTBOPEHHOE BEILECTBO, pacTBopuTeib? IIpuBenure npumepsl. [lpuseau-
Te KJIacCU(PUKAIIUIO paCTBOPOB.

2. KakoBbI CXOJICTBA/OTIAMYHUS PACTBOPOB C MEXAHUYECKHMMU CMECSIMH U XMMUYECKHUMH COCTUHE-
HusMu? UTo 13 ceOs MpeacTaBisieT pacTBOP, COTJIACHO COBPEMEHHBIM ITPEICTABICHUSIM?

3. Onumure mpouecc pacTBOPEHMs TBEPAOIO Tejla B KMIKOM pacTBopuTene. Kak mpoucxomut
KpHUCTaIm3amnus?

4. Yto takoe KoHIeHTpauusa? UTo Takoe HACBHIIICHHBIN, pa30aBleHHBIH, KOHICHTPHUPOBAHHBIN
pactBop?

5. Onummre crnocoObl BEIPAXEHUST KOHIICHTPAIUK PACTBOPOB, IPUBEANUTE 0003HAUEHUS, (POPMYIIbI
JUISL pacueTa KOHUEHTPALUH, eINHUIBI U3MEPEHUs (MaccoBasi J10JIs, MOJISIpHAsL 1OJIsl, MOJISIpHAsl KOHIIEH-
Tparws, MOJISTTbHAS KOHIIEHTPAIMs, HOpMallbHAasl KOHIIEHTpanusi, TUTp). Kak MOXHO KpaTKo 0003HAYUTH
€IMHUILIBI U3MEPEHUSI MOJISIPHON M HOpMalibHOW KoHIleHTpauuu? [Ipusenure npumep. Kak paccuuteiaer-
CsI KBUBAJICHT JJIS KHCJIOT, OCHOBAHUM, COJICH?

6. Uto Takoe pactBopuMocTh? [IpuBenuTe KiraccupuKamio BEMECTB MO UX pacTBopuMocTu. Kak
BIIMSIET MOJSIPHOCTD BELIECTB HAa MX pacTBOpuMoCTh? Kak BiuseT TeMiieparypa Ha pacTBOPUMOCTb Be-
IIeCTB?

7. YTo Takoe NepeHachIIEHHbIN pacTBOp? B KakuX yCIOBHSX €TI0 MOXKHO MOIY4YUTh? B Kakux ciy-
yasx U30bITOK PACTBOPEHHOI'O BEIIECTBA HAUMHAET BBINAAATh B 0CA/I0K U3 MEPEHACHIIIEHHOTO pacTBopa?

8. Kakue mporeccsl mpoTekaroT npu odpazoBaHuu pactBopa? Kak M3MeHSeTCst IPH 3TOM SHEPTHS
cucreMbl? Kakumu dakropamu onpeaensercs TerioBoi 3¢ heKT nmporecca pacTBOPECHUs?

9. Yto Takoe coibBaTalys, THIpATalHs, COIbBAThI, THAPATHI? YTO MpeAcTaBiIfAoT co00M KpuCTa-
noruaparbl? [IpuBeaute nmpumepsl. Uem o0ycioBiIeHO 00pa3oBaHKe KPUCTAILIOTHIPATOB?
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10. Yro Takoe JIEKTPOIUTHI, HEWIEKTpoauThl? Kakue BelecTBa OTHOCITCS K TOMY WJIM MHOMY
tury? Uto Takoe anmekTposmTryueckas auccormanusa? Yto Takoe M30TOHHUECKUH KO PUITMEHT, ueMy OH
MOJKET OBITh PaBeH, OT YETO 3aBUCUT?

11. Yto Takoe crenens auccormanun? Kakue BemecTtBa OTHOCITCSA K CIIA0OBIM M CHIJIBHBIM DJIEK-
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

12. Yto Takoe Kaxkymiasics CTeNneHb nucconranuu? s Kakux pacTBOPOB MPUMEHUMO 3TO MOHS -
tue? Kak ee MOXHO paccUuTarh?

13. Kak 3anuchIBaeTcst BRIpaXKeHHUE KOHCTAHTBI JUCCOIMAITIH JJIS CIIA0BIX AMeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Aucconnannu? YTo mokaspiBaeT 3Ta BeIuYrHa?

14. TlpuBenute 3akoH paszBeneHus OcraBanbaa. Kak 3aBUCUT CTENEHb TUCCOLMAIMUA OT KOHIICH -
TpaLuu JIEKTpoauTa?

15. TlpuBeauTe ypaBHEHUE AJIEKTPOIMTHUYECKON IUCCONMAnuU BoAbl. K KakoMy THITy 3J€KTpO-
JIUTOB OHA OTHOCHUTCS?

16. Uto Takoe noHHOE npou3BeieHre BoAbl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUsI HOHOB
BOJIOPOJIa U THJIPOKCOTPYIIN B HEUTpalibHOM pacTBope? KakoBO MX COOTHOIIEHHUE B KUCIOW U IIEIOYHOM
cpene?

17. Yo Takoe BOIOpOHBIN Moka3arenb? Kakue 3HadeHns oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpebl M0 3HAYCHHUIO BOJOPOJHOTO OKa3aTesi?

18. Yto Takoe KOJITUraTUBHBIE CBOMCTBA PACTBOPOB?

19. YUrto takoe ocmoc? Ilosicaute, mpuBenure mpumep. Ha kakoM (u3ndecKoM sSIBICHUHA OCHOBAH
ocmoc?

20. Yro takoe ocMoTuyeckoe AaBieHue? [Ipu Kakux ycloBHUSAX ONpPEAENSIETCS OCMOTUYECKOE TaB-
nenue? Kak ero Mo>XKHO paccuuTath Jjisl PACTBOPOB HEANEKTPOIUTOB M pacTBOPOB 3ekTponutoB? [Ipuse-
nute 3akoH Bant-I'odda. [l kakux cuctem oH cripaBeyiuB?

21. Kak u3MeHseTCs AaBJIeHUE HACBILEHHOTO [1apa pacTBOpa 110 CPABHEHUIO C YUCTHIM PacTBOPHU-
tenem? [IpuBenure 3akoH Payss 1J1s1 HEANEKTPOIUTOB U SJICKTPOIUTOB.

22. Kak u3MeHsI0TCs TeMIiepaTypa 3aMep3aHusi pacTBOpa U TeMIiepaTypa KUIIEHHsSI pacTBOpa 1o
CPaBHEHHUIO C YMCThIM pacTBoputreneM? Kak MOXXHO pacCuMTaTh U3MEHEHHE TEMIEPATyphl ISl HEIJIEK-
TPOJUTOB U NEKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOMMYECKAs U Y0YILTHOCKOMUYECKas TIOCTOSTHHEIE?

PA3JIEJI 6. DHEPTETUKA XMMHWYECKHUX ITPOLHECCOB. XUMNUYECKAA TEPMO/IMHA -
MHUKA.

1. Uto u3ydaeT xumuyeckass TepMOANHAMUKA?

2. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. Ilepeurcnute TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapaKTepucTuky. [IpuBenure npumepsl.

4. Kakue napaMeTpsl BIUSAIOT HA TEPMOJANHAMUYECKOE COCTOSIHUE CUCTEMbI? UTO Takoe cTaHaapT-
HbIE yCJIOBUs?

5. UeM xapakTepusyeTcsi TEpMOAMHAMUYECKOE PABHOBECUE CUCTEMBI?

6. Kakue TUNbl TEPMOAMHAMHYECKHUX MPOLECCOB MOTYT MNPOTEKAaTh B XUMHUYECKUX CHCTEMAX?
JlaiiTe X XapakTEpUCTHUKY.

7. Chopmymupyiite 1 3aK0OH TEPMOJMHAMUKH, 3aMUIITUTE €0 MaTeMaTHYeCKOe BhIpakeHue. Jlaiite
OTIpeieNIeHUE TOHATHUAM «TEIUIOTa», «padoTay, «BHYTPEHH:S 3Heprusi». Kak MOXKHO MHTEpIpPETUPOBATH
3TOT 3aKOH NPUMEHUTENBHO K XUMHUECKOMY Mpoueccy?

8. Kakas pabora yarie Bcero coBepIaroTcsi B XuMHueckux cucremax? Kak ee MoykHO paccunTarh?

9. Naiite onpenenenne suTanbnmu. Kak ee MokHo paccuntats?. Kak oHa 0603Ha4aeTcs, B 4eM U3-
mepsietcs?

10. Yo Takoe TermmoBoit 3¢ ekt peaknun? Kak oH 0003HavaeTcs1, B 4eM U3MEPSETCs, YeMy OH pa-
BEH IIPU MOCTOSAHHOM JaBieHuM? [laiiTe onpeneneHue 5K30- U 3HAOTEPMHUECKON peakuuu. YTo MOXXHO
CKazaTh O TEII0BOoM 3 (deKxTe 00paTMMOro XMMHUYIECKOTO mporecca?

11. Yto uzydaet tepmoxumua? Uto Takoe Tepmoxumudeckoe ypaBHeHue? Ilepeuncnure ocobeH-
HOCTH 3aIACH TEPMOXUMUYECKUX YPABHEHUM.

12. Yro Takoe cTaHIapTHas SHTAIbIM 0Opa3zoBanus BemecTBa? Kak ona 0003Hayaercs, B YeM U3-
MepseTCs U KaKUe 3HAYEHUS] MOKET IPUHUMATh?
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13. Chopmymupyiite 3akon ['ecca. [ToscHUTE CMBICT 3TOTO 3aKOHA HA IPUMEPE XUMUYECKOU peak-
LUN.

14. Chopmynupyiite cneactue u3 3akona ['ecca. [IpuBenute MmareMaTHuecKoe BhIpAXKEHUE, MOSIC-
HUTE, U pacyeTa Kakol BEIMYUHBI OHO IIPUMEHSIETCSI.

15. Yro takoe suTponua? B yem oHa u3mepsiercs, kak o6o3Hayaercsa? Kak ee MOXKHO paccuuTaTh?
Ot kakux (pakTOpoB OHA 3aBUCHUT?

16. Tlosicuute Ha npuMepe, KaKk U3MEHSAETCS YHTPOIHUS BEUIECTBA MPH MOBBIIICHUH TEMIIEPATYPHI.
C uyeM cBsI3aHBI 3T U3MEHEHUA? B KakoM arperaTHOM COCTOSIHMM SHTPOIUS caMasl BBICOKasl U Io4eMy?

17. Uto Takoe cTaHAapTHASI SHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B YEM U3MEPSETCs?

18. Kak MO>XHO paccuuTaTh U3MEHEHHE SHTPOIUHU B MIPOIECCE XUMUUYECKUX peakuuidi? [IpuBenure
MaTeMaTHYECKOE BhIpaKEHHE.

19. Chopmynupyiite 2 3aKOH TepMOAMHAMUKH. JIJIT KaKMX CUCTEM OH mpuMeHUM? MOXeT i pe-
aKIus MpOTeKaTh C yMeHbIeHueM >HTponun? Kakue aBa ¢dakropa SBISIOTCS ABMKYIIECH CHIION camo-
IIPOU3BOJIBHOTO MPOTEKaHUS peakuuu?

20. Kak paccuutats sHepruto ['mo6oca? Kak ona ob6o3nauaercs, B ueM usmepsierca? s yero uc-
MOJIb3yeTCs 3Ta BelnMunHA? KakoBBI KpUTEpHM CaMOIPOM3BOJIBHOTO MPOTEKAHMS PEAKIUU B MPSIMOM H
00paTHOM HampaBJICHUU?

PA3JIEJI 7. XUMMNYECKAA KUHETUKA. XUMNYECKOE PABHOBECHE.

1. Yro n3ydaer XumMHueckass KHHETHKA?

2. Yrto takoe xoHueHtpanus? Kak ona o6o3Haugaercs? Kak W3MEHSIETCS KOHIIEHTPAIIUS UCXOIHBIX
peareHToB U IIPOAYKTOB NpHU NpoTekaHuu peakuuu? Ilpusenure npumep.

3. JaliTe omnpeneneHne CKOPOCTH XUMHUEeCKor peakiuu. Kak oHa o6o3Hauaercsa? Kak ee MOXHO
paccuutath? YTO Takoe 3J€MEHTApHBIN aKT PEaKIUK?

4. Yto TaKoe TOMOI'€HHBIE U TeTeporeHHbie peakuuu? [IpuBeaure npumMepsl.

5. Uto Takoe oOparumblie 1 HeoOpaTuMble peakuuu? [IpuBenuTe npuMepsl.

6. OT kakux (PaKTOPOB 3aBUCUT CKOPOCTh XUMHUIECKON peaKIuu?

7. Kak n3MeHseTcs CKOPOCTh NPU M3MEHEHUU CTENEHU JUCIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIITHETO SHEPreTUYECKOr0 BO3ACHCTBHSA?

8. Kak 3aBHCHUT CKOPOCTh XUMUUECKOH pEeaKIIMK OT KOHLIEHTPALMil peareHToB?

9. ChopmynmupyiiTe 3aKOH JIEUCTBYIOIIUX MaccC I CKOPOCTH XUMHUYECKoi peakuuu. [IpuBenure
€ro MareMaThueckoe BblpakeHue. IlosgcHuTe, Kakue BEIMYMHBI MCIIONIB3YIOTCS B 3TOM BbIpaykeHUH. UTO
TaKO€ KMHETHYECKOe ypaBHeHHE peakinuu? Kakue ects mpaBwia 3anvcu 3IM mig peakuuii ¢ yyactuem
TBEPBIX U Ta3000pa3HbIX BEIIECTB?

10. Yro Takoe koHCTaHTa ckopocTH peaknun? Kak ona o6o3navaercs? OT yero oHa 3aBUCHUT?

11. Kak 3aBUCUT CKOPOCTb XUMHUYECKON PEAKIIUH OT TeMrieparypbl? OTBET NOSICHUTE.

12. Chopmynupyiite npaBuio Baat-I'odda, mpuBeanre ero MareMaTHIeCKOE BBIPAKCHHE.

13. Yo moka3eiBaeT TeMieparypHbiii koadduuueHT ckopoct peakuuu? Kak oH o003HavaeTcst U
4eMy MOKET OBITh paBeH?

14. Uro takoe 3¢ddextuBHOE coymapeHue vactun? Kak u3MeHseTcs HEepreTHKa CUCTEMbI NMPHU
Mepexo/ie OT UCXOTHBIX peareHTaM K nmpoaykram peakuuu? [IpuBeaurte rpadguueckuii mpumep, OTBET MO-
SCHUTE.

15. Yro Takoe sHeprus aktuBanuu peaknun? Kak ona o6o3Havdaercs, B ueM u3mepsercs? OT gero
oHa 3aBUcHUT? Kak cBsI3aHBI CKOPOCTh PEAKLIMU U YHEPIHsI aKTUBALIUN?

16. [IpuBeaute ypaBuenune Appenuyca. [losicHuTe, Kakiue BETMYMHBI B HETO BXOJAT U KaKylO 3aBH -
CUMOCTb YCTaHABJIMBAET 3TO YPABHEHHUE.

17. Yto Takoe kaTanuzarop? KakoB MeXxaHU3M JIEUCTBUA KaTaiauzaropa?

18. Maiite ompeneneHre XMMHUECKOr0 paBHOBecHs. UTO Takoe paBHOBECHAsl KOHILIEHTpalUs Be-
mecTtB? Kak oHa o0o3HayaeTcs?

19. Yto Takoe koHcTaHTa paBHOBecusa? Kak oHa o0o3Havyaercs? Hanummre MareMaTnueckoe BbI-
paXkeHHe JJIs1 KOHCTaHThl PaBHOBECHS, MOSCHNUTE, KAKHE BEJIMYMHBI TaM UCIONIB3YyIOTCS? KakoBbl paBuia
3aMMCH KOHCTAHTBhl PAaBHOBECHS, €CIIM B XMMUYECKOM peaklUy y4acTBYIOT TBEpHbIC MM I'a3000pa3HbIe
BemecTna’?
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20. Kakue (axropsl BIMSIOT HA CMELICHHE XMMUYecKoro paBHoBecusi? IlosicHure, 4To O3HayaeT
CMEIIeHNE XUMUYECKOTO PAaBHOBECHSI «BJIEBOY», «BIIPABO»?

21. Chopmynupyiite npuniun Jle-Illarense. Kyna cmemiaercs paBHOBECHE MPU MOBBIMICHUU HITU
MOHWKEHUH TeMIIepaTyphbl, JaBICHUS, KOHLIEHTpaluu?

PA3JIEJI 8. DJIEKTPOXUMMNYECKUE ITPOLECCHI. KOPPO3MA METAJIJIOB.

1. Uto u3ydaeT 37eKTpOoXuMHUsi? 3a CUET Yero MpOTEKAIOT AIEKTPOXUMHUYECKUE TTPOIIECCHI?

2. YTO Takoe OKMCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu? JlaiiTe onpeaesieHne NOHATHAM «CTe-
IIEHb OKHCIICHUS», «BOCCTAHOBUTENBY, «OKHUCIUTENb», «OKHUCICHHE», «BOCCTaHOBiIeHHE». [IpuBenute
MPUMEDPBL.

3. Uro Takoe 31ekTpoasl? M3 yero u3 uzroraBnuparoT? Kakue mporecchbl IPOUCXOAAT Ha MOBEPX-
HOCTH METaJUIMYECKOTO IEKTPOJa P MOIPYKEHUH €T0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0pa3yercst TBOWHOM 2IEKTPUUIECKUi cJIoi? UTO Takoe AIMEKTPOIHBINA MOTEHITHANT?

5. Yrto Takoe paBHOBECHBIH 37eKTpoAHbII noTeHuuan? Kak o o603Hauaercs, B 4eM u3Mepsercs?
Urto xapakrepusyer 3T1a BenuuuHa? OT 4yero oHa 3aBUCUT?

6. Uto Takoe CcTaHIapTHBII BONOPOIHBIN 31eKTpoa? st yero oH ucnonbs3dyercs? Yemy paBeH ero
ANEKTPOAHBIA MOTEHIUAT?

7. Uto Takoe CTaHAAPTHBINA >IEKTPOIHBIN moreHan Metaa? Kak on o6o3Hauaercs, B 4eM U3-
MepseTcsa? Uto xapakrepusyeT TaHHas BenurHa? Kakue 3HaueHus OHa MOKET MPUHUMATh?

8. OT xakux (PaKTOpOB 3aBUCHUT IJIEKTPOAHBIN moTeHuuan? [IpuBeauTe MoiHOE U COKPAILICHHOE
ypaBHeHus1 HepHcra. [losicHuTe, Kakue BEIUYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YIOTCS
3TH ypaBHEHUS?

9. Uto moka3pIBaeT psij JIEKTPOXUMHUUECKUX HaNpspKeHU MeTauioB? Kak pacnosioxkeHbl MeTa-
761 B 3ToM psany? C ueM cBsi3aHa BOCCTAaHOBHUTEIbHAS CIOCOOHOCTh METAJIIOB?

10. YUto Takoe rampBaHu4eckuii anemMeHT? U3 yero on cocrout? M300pa3ute yCTpONWCTBO rajbBa-
HUYECKOT'0 3JIEMEHTA.

11. Kak 3apsi’KeHbl KaToJl M aHOJI B TaJIbBaHUUECKOM 3yieMeHTe? Kakue npouecchl NpoTeKarT y UX
noBepxHocTu? ['1e BOBHUKAET 3JEKTPUUECKUN TOK B rajbBaHUYECKOM 3jieMeHTe? B kakoM HampaBieHUH
JBHUKYTCS JJIEKTPOHBI B TAJIbBAHUYECKOM JIEMEHTE?

12. Ha nmpumepe raapbBaHUYECKOro 31eMeHTa Janmamsa-Ako0u paccKakuTe Kakue dJIeKTPOXUMUYe-
CKHe€ MPOLECCHI TaM NpoTeKarT. Hanuinre ypaBHEHUS peakinid Ha KaToJle U aHOJIE.

13. Kak 3anuchIBaeTcsi cxeMa rajibBaHudeckoro snementa? [IpuBeaure npumep.

14. YUto Takoe 3JIEKTPOABIIKYIAsl Cuia rajibBaHudeckoro snemeHnta? Kak ona oOo3HauaeTcs, B
yeM u3mepsiercs? Kak ee MOXHO paccuuTars?

15. Yto Takoe snmektposn3? M3 4ero cocTouT cuctema, rjae mpoTekaeT aekTponn3? M3o6pasute
rpadu4ecKH.

16. Kak 3apsiKeHbl KaToJ U aHOJ IpH 3JIeKTpon3e? Kakue npoueccsl NpoTeKanT Yy MOBEPXHOCTH
ANEKTPOAOB?

17. Kakue TUMbl 3JE€KTPOJOB HCIOIB3YIOTCSA MpH 3ekTposuse? M3 4yero oHu M3roTaBiuBarOTCA?
IIpuBenuTe npUMepsI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKAaHMs SJIEKTpoJu3a B paciuiaBax? Kakue mponeccsl mpoTe-
KaroT Ha aHoze u karozae? Ilpusenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHMS AJIEKTpoJin3a B pacTBopax? Kakue mpoueccsl mpoTe-
KaroT Ha aHoze u karozae? IIpuBenure npumepsl.

20. Chopmymmpyiite 1 u 2 3akonsr Papanes. [IpuBeaure nx MareMatudeckoe Beipakenue. [losic-
HUTE, KAKUE BEJIMYMHBI TaM MCTOJIB3YIOTCA U UX €AMHUIIBI n3MepeHust. sl Kakux pacueToB MPUMEHUMBI
9TH 3aKOHBI?

21. Yro Takoe BbIXo[ 1O TOKY? Kak ero MoxHO paccuuTath?

22. Yto Takoe Kopposus MeTauioB? Yem xapakrepusyercs nporecc koppo3un? [louemy xoppo3ust
HEraTUBHO BJIUSIET HA METAJTTMYECKUE KOHCTPYKIIUU U U3IEIUS?

23. Uto Takoe xummueckas kopposus? B kakux cpemax oHa mporekaer? Kakue ObIBarOT THIIBI XHU-
Muueckoi kopposuun? Ilpusenure npumepsl.

24. B 4eM 3aKiIioyaeTcs MeXaHU3M XMMHUYECKON Koppo3uu? Hanumure ypaBHEHUS peakivid, Mpu-
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BEJUTE IPUMEPHI.

25. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMHUECKON Koppo3uu? [ToueMy y HEKOTOPBIX MeTalI-
JIOB CO BPEMEHEM CKOpOCTh Kopposuu 3amemisierca? Kakas cpena cmiocoOCTByeT MPOTEKaHUIO KOPPO3UU?
[TpuBeaute npumepsl. [louemy ¢ pocTom TeMIiepaTypbl CKOPOCTh KOPPO3UHU BO3pACTAET?

26. Kakue mecTa B U3AEIUAX U KOHCTPYKIMSIX SBJISIOTCS KOPPO3UOHHO ONACHBIMU U IToueMy?

27. UTo Takoe 3JIEKTpOXuMHUUYECKas Koppo3us? B kakux cpegax oHa mpoTeKaeT?

28. B uem 3akii04aeTcsi MEXaHU3M AIIEKTPOXUMHUYECKoN koppo3uu? Kakas cpena eit crocoOcTBy-
er?

29. Ha npumMepe KOppO3UHU CTalIM KUCIOPOAOM BO3AyXa BO BIAXKHOH Cpele MOSCHUTE MEXaHU3M
MIPOTEKAaHMS SJIEKTPOXUMHUYECKON KOPPO3HUH.

30. Kakue meramisl Hanbosee moBep>keHbl Koppo3unu? IloyeMy HEKOTOpbIe METallIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTaHOBHUTEIBHYIO CIIOCOOHOCTH, HE MoaBepraiorcsi kopposuu? Ilpusenurte npumepsl
TaKMX METAJIJIOB.

31. [lepeuncaure METOBI 3aUIUTHI METAJJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue MetauioB? Kakue BemiecTBa BBHICTYMAIOT JISTHPYIOUIMMHU J100aBKaMu
M KaKk OHU BIIMAIOT Ha cBoMcTBa Metayia? [loyemy mpu JermpoBaHHM MeTajla CKOPOCTh KOPPO3UM 3a-
memsiercs? Yem 00yCcIOBIEHO TO, YTO COBPEMEHHBIE CTAJIU SIBJIAIOTCS HEP)KaBEIOLTMHU?

33. Yto Takoe 3aluTHbBIE MOKPHITUS? 3 4ero OHM U3roTaBiInBarOTCs?

34. B yem omIM4yMe KaTOIHBIX U aHOJIHBIX METAIIIMYECKUX MOKpBITUI? [losicHUTE MeXaHU3M 3a-
IIUTHI TAKUX MMOKPBITUI Ha npuMepax. Kakue HeToCTaTKK €CTh y TOTO WM MHOTO THIIA MTOKPBITHSA?

35. U3 yero m3roraBiIMBalOT HEMETAIMUYECKHUE 3aliuTHBIE NOKpbITUA? [IpuBenure nmpumepsl. Ka-
KOBBI HEJIOCTATKH TaKUX IMOKPBITUI?

36. Ha uem ocHOBaHBI METO/IbI MIEKTPOXUMHUUECKOM 3aIUThI? [I0sICHUTE MEXaHU3M 2JIEKTPOXUMHU -
YECKOW 3alUThl HA PUMEPE METo/a MPOTEKTOPHOI 3aIIUThI CTaJILHOTO TPYOOIPOBOIa B MOPCKOM BOJIE.

37. YUrto Takoe kaToaHas U aHoAHas 3amuTa’? IloscHUTE MEXaHU3M 3aIUThHI HA IPUMEpax.

38. Pacckaxkxute 00 M3BMEHEHHH CBOMCTB KOPPO3UOHHOM cpenbl. Kakumu cnocobaMu OHO JOCTHTa-
ercs?

39. Kakue ¢akTopbl HY)KHO YYHUTHIBATh NMPU KOHCTPYMPOBAHUU W3JEIHM, YTOOBI TIPEIOTBPATUTD
IIPOLIECCHI TPOTEKAHUS KOPPO3UU?

14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

NunuBunyanpHOe 3a1anne « OCHOBHBIC TTIOHATHUS U 3aKOHBI XUMUM)

1. OnunakoBoe 1 yucio mosekyn B 0,5 r azora u 0,5 r Mmerana?

2. BeraucnuTh MOJISIPHYIO Maccy BelecTBa, eciiu Macca 500 mi ero mapos nipu 87 0C u naBieHun
96 xIla paBna 0,93 .

3. Haiitu QaxTop 3KBUBaJEHTHOCTH M SKBUBAJIECHTHYIO Maccy 3JIEMEHTOB B coenuHeHusx: MgO,
NiCl2, CaF2.

4. Haittu sxBuBanienTHoie Maccel coequnenuii: HNO3, Cr(OH)3, Co(NO3)2, P20S5.

5. Ompenenute 06beM a3ora (H.y.), UCMIOIB30BAHHOTO IS CUHTE3a aMMHUaKa, €CJIH MOIy4YeHo 8,5 T
MIPOJTYKTa PEAKIIUH.

NupuBunyanbHoe 3aaanue « CTpoeHre aToMa. IEPUOJUIYECKUN 3aKOH

Y IEPUOJNYECKAsl CHCTEMA XUMUYeCKHX eMeHToB [[.1. MenneneeBa»

1. Hanuumre 31eKTPOHHbIE KOHGUIYPALMH CIEAYIONMX aTOMOB U HOHOB: In, Ba2+, Cl.

2. B kaxo#i rpymre, HoArpyIie u nepuojie Haxogutces 3nemeHT Sb? K kakomy ceMeicTBy OH OTHO-
cutTca? YKaKHUTe, KAKUE AJIEKTPOHBI Y 3TOTO 3J€MEHTA SBJISIOTCS BaJIeHTHbIMU. KakoBa MakcuMalibHast Ba-
JIEHTHOCTH 3TOrO 37eMeHTa? [IpuBeauTe 3MEKTPOHHO-TpaPUIECKOe M300pKEHUE BAJICHTHBIX AJIEKTPO-
HOB, OIUILUTE UX COCTOSIHUE KBAHTOBBIMU YUCIIAMHU.

3. B xakom niepuojie, TpyIie U NOArPYNIe HaAXOIUTCS 3JIEMEHT, €CIIM €r0 AJICKTPOHHAs KOHPUTY-
parus 3akanunBaeTcst Ha 6s25d10. HazoBute 310T 21ement. Kakumu cBoicTBaMu 001a1a€T 3TOT 3JIEMEHT
— OKUCTUTEHHBIMH WM BOCCTAHOBUTEIBHBIMU? OOBSICHUTE TIOYEMY.

4. Kakoit u3 snementoB — Mg unu Cl Oyznet obnaaats 6osiee BRIPAKEHHBIMH HEMETANTMYECKUMU
cBorictBamu ? Kakumm cBoiicTBaMu OymyT 00jajaTh COCIUHEHHSI ITUX AJIEMEHTOB — KHCIOTHBIMH WU
OCHOBHBIMU? OOBSCHUTE C TOUKH 3PEHUS DTCKTPOHHOM KOH(PUTYPALIUU U TTOJIOKEHUS IIEMEHTOB B TepH -
OJINYECKOI CUCTEME.

5.V kakoro snemeHTa paauyc aroma 6ombiie — y Li unu Cs? OObsICHUTE C TOYKH 3PEHUS HJIEK -
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TPOHHON KOH(UTYpAIIUH U TOJIOKEHHUS HIEMEHTOB B IEpUOMUECcKoi cucteme. Kak 310 BIuseT Ha ux xu-
MHYECKHE CBOMCTBA?

NunuBuayansHOE 3a1aHNE «XUMHUYECKASI CBA3b)»

1. M300pa3ute cTpyKTypHbIe (hOPMYIIBI CIEAYIONIUX COEIMHEHUN U YKaKUTE BaJICHTHOCTb U CTe-
IIEHb OKMCIICHHUS Ka)KIO0ro 3JIeMeHTa B 3Tux BemecTBax: Al203, As203, C12, H2S, CuSO4. Ykaxute THI
XUMHUYECKOM CBS3H JUISl KaXA0TO COEAMHEHUS.

2. Ompenenute TUN KPUCTAUTMUECKOW pemeTku it cneayrommx coenunenuit: NaF, CoSO4, Si,
Pb, N2. Kakumu ¢usznueckuMu CBOMCTBaMU (ITPOYHOCTH CBSI3U, TEMIIEpaTypa IUIaBJICHUS, MEXaHUICCKHE
CBOWCTBA, AJIEKTPOIPOBOAHOCTD) 00JIa1al0T IaHHBIE COSIUMHEHHS U TIoUYeMy?

3. [IpuBenuTe AMEKTpOHHO-TpadUUECcKOoe N300paKEHNE BAJICHTHBIX JIEKTPOHOB aTtoma P Bo Bcex
BO3MOXKHBIX COCTOSTHHSIX (OCHOBHOE, BO30yxkeHHoe). Kakyio BaJIeHTHOCTh MOXET MPOSBIATH (hocdop B
3TUX cocTosHUAX? [IpuBeanTe MpuMepsl COSMHEHUH, YKaXKUTE BAJICHTHOCTH ocdopa.

4. Kakyto reomerpuio umeer mojuekyna AlF3? [lpuBenure snekTpoHHO-Tpaduueckoe n3odpaxe-
HUE BAJICHTHBIX JIEKTPOHOB B3aMMOJICHCTBYIOIIMX aTOMOB, YKaKHUTE, KaKH€ U3 HUX y4acTBYIOT B 00pa3o-
BaHUM XUMHUYECKUX cBs3eil. KakoB tun rubpuamsanmu atoma amoMuHus? Hapucyiite npocTpaHcTBeH-
HYIO CTPYKTYpPY 3TOM MOJIEKYJIbl, TOKaKUTE MEPEKPhIBAHNE aTOMHBIX OpOUTANIel, YKaKUTE TUIIbI CBSI3Eil
(m,0).

5. Vcnonb3ys 3HaY€HUs] OTHOCUTEIBHOM AJIEKTPOOTPHULIATEIBHOCTH, PACIIOIONKUTE CIAEAYIONIUE CO-
enuHeHus B nopsake Bo3pacTanus noHHOCTH cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux cTpyKTyp-
HbIe (OPMYJIBI U YKQKUTE, K KAKOMY aTOMYy CMEIIAeTCsl 3JIEKTPOHHAs MIIOTHOCTh B 3TUX COCIUHEHUSX.

NuauBuayanbHoe 3aganie « OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COEIMHEHUI

1. Hanumute Gopmysnbl BelecTB: Cynb(ar JIUTuUsl, nepxjiopaT aMMOHHUs, HOU CBUHILIA, THIPOK-
cun Mapranua (II), runpokcun marnusi, oprodochopHasi KUCIIOTa, a30TUCTAs KHUCIOTAa, OKCHJl CBUHIIA
(IV), oxcua xpoma (VI), okeun docdopa (I1I).

2. Ha3zoBute cieayrolume COEINHEHUS 10 COBPEMEHHON HOMEHKIIAType M YKaKUT€, K KaKOMY
KJIACCy HEOPTaHMUYECKUX COeTMHEHUH (KUCIIOTHI, COIH, OCHOBAHUS, OKCH/IbI, OMHAPHbBIE COCTUHEHHS) OHU
otHocstes: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanumute ypas-
HEHUS 3JIEKTPOIUTUYECKON TUCCOLUALMN ITUX COCAUHEHUN.

3.Hanumure ypaBHEHUS peaxiuii:

a) Ag + HNO3(konn) =...; 6) Fe203 + NaOH =...; B) CaCl2 + Na2CO3 =...;

r) Ca(OH)2 + H3PO4 =...; n) Si+02 =...;e) CaO + SiO2 =...; x) H2 + CI12 =...;

3) Li +H20 =...; u) HI + AgNO3 =...; x) SO2 + H20 =...

4. Kakue mpoayKTbl MOTYT OBITh MoJy4eHbl B pesyinbrare peakuuu Zn(OH)2 ¢ HCI? Hanummure
YpaBHEHHUS PEaKINi, YKaKUTE TUIIBI 00pa3yromuxcs coiei (Kucias, OCHOBHAs, HOpMaibHasl), TaiTe Ha-
3BaHMsI IOJIyYEHHBIM COEAMHEHUSIM.

5. Hamumure ypaBHEHHS peaklUil, C MOMOIIbI0O KOTOPBIX MOKHO OCYIIECTBHUTH CIIEIYIOIINE
npespamenus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.

NunuBuayansHoe 3amanue «PacTBopbi»

1. Kaxoit 06bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyerest st mpurotosienus 3 1 0,1 M
pactBopa KOH?

2. KakoBa MossipHasi 1 HopMailbHasi KoHIleHTpanuu pactsopa H2S03, 700 Ma kotoporo coaeprkar
20 r H2S03?

3. B 250 mu pactBopa coxepxurcs 7,5 T CuSO4 - 5H20. PaccunTaTh MOJISIPHYIO KOHIICHTPAIIUIO
pacTtBopa cynabdara Meau.

4. Hackonpko noBeicuTcss Tkun u noHusutcss T3am pacTBopa MO CPaBHEHMIO C YMCTOM BOJOH,
eciu B 100 r Bozbl pactBoputh 60 r caxapossl C12H220117?

5. Halinure MOJSIpHYIO Maccy HERJIEKTPOJIMTa, €CIU MpU pacTBopeHuu 28 T BeuiecTBa npu 27°C
ocMoTHueckoe nasieHue coctaBuio 700 klla. O6wem pacTBopa 1 1.

6. [Ipu 100 °C naBneHue HaCHILIEHHOTO Mapa HaJ pacTBopoM, coaepxammm 0.05 monb cynbdara
Hatpusi B 450 r Bozpl, paBHO 100, 8 klTa. OnpenenuTs KaXyIIyrocs: CTETIeHb TUCCOIMAINH Ccylb(dara Ha-
TpHsL.

NHauBuyanbHOE 3a1aHNE « DHEPTEeTUKA XUMUYECKHUX MTPOLIECCOB. XUMHUYECKask TEPMOIUHAMUKA)

1. PaccuuTaiite TernoBoi 3((deKT peakiyu, 3anuIIuTe TEPMOXMMUYECKOE yPaBHEHUE PEaKIIHH.
CxonbpKko Oapust ¥ KUCJIOpO/a B TpaMMax BCTYIHJIO B PEAKIINIO, €CIU B Xoze Heé Beiaenunoch 2740 kJx
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TEIJIOTHI?

2Ba(tB) + O2(r) = 2BaO(T1B)

2. PaccunTaB n3MeHeHue sHeprun I'ud6ca, ycraHoBuTe, MpH Kakoil Temreparype Hanbojee Bepo-
SATHO MpoTeKaHue JaHHou peakuuu — rpu 25 0C wmaum mpu 100 0C?

ZnO(tB) + CO(T) = Zn(TB) +CO2(T)

3. Iokaxkute pacyeToMm, MpU KaKUX TEeMIIepaTypax BO3MOXKHO MPOTEKaHHHM PEaKLUU B MPSIMOM
HaIpaBJICHUU.

N2(t) + O2(T) = 2NO(T1)

NunuBuayansHOE 3a1aHue « XMMHYECKAs] KHHETUKA. XUMUYECKOE PAaBHOBECHEY

1. HanmummTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

C(tB) + H20(T) = CO(T) + H2(T)

Kak m3MeHHTCS CKOpOCTh pPEaKIMM, €CJIM: a) B CUCTEME YMCHBIINTH JaBJIeHHE B 3 pasa; 0) yBe-
JUYUATH KOHLIEHTPALMIO 1apOB BOABI B 3 pa3a; B) yMEHBIINTH KOHLIEHTPALIMIO 1apOB BOJbI B 2 pasa.

2. OnpeaenuTh TeMIepaTypHblid K03((OUIHUEHT CKOPOCTH PEAKIMH, €CIIU TPU MOHMKEHUN TEeMIIEe-
patypsl Ha 45 0C peakuus 3amennwiach B 25 pas.

3. Peaknus nporekaet ripu 20 0C. DHeprust akTUBAIIMU PEAKIIMU B OTCYTCTBUM KaTajn3aTopa paB-
Ha 75 k/[x/Moinb, a B mpucyTcTBuM Katanuzaropa — 50 k/x/Monb. Bo ckonbko pa3 Bo3pacTaeT CKOPOCTh
peakiuu B IpUCYTCTBUM KaTaiau3aTopa?

4. B xakoM HarpaBiIeHUU OyAET MPOUCXOIUTH CMEIICHHE PABHOBECHSI PEaKIH

S(tB) + 2N20(r) = SO2(T) + 2N2(T) ; AHM0=-460 x /%

€CJIM: a) YBEIMYUTh TeMIIEpaTypy; 0) yMEHBIIUTH JIaBJICHUE B CUCTEME; B) YBEIUUUThH KOHIICHTpA-
uto okcuna azora (I).

5.3anuimTe BHIpa)KEHUE KOHCTAHTBl PABHOBECHS Ul PEaKLIUU:

H2(r) + 12(r) = 2HI(T)

BbIuncnuTh KOHCTaHTY paBHOBECHS PEaKIMM, €CJIM HadanbHas KoHueHTpanus H2 Obuta pasna 0,5
MOJIb/J1, HaYalibHasl KoHLeHTpanus 12 - 0,2 Moib/1 1 K MOMEHTY paBHOBecHsl nmpopearuponaio 20% Bozao-
pona.

NunuBuayansHOE 3a1aHue «DIEKTPOXUMUUYECKHE npoliecchl. Koppo3usi MmeTannoB»

1. 3anmcaTh cxeMy TaJbBaHUYECKOTO AJIEMEHTA, COCTOSILIET0 M3 KOOAJIBTOBOIO M KaJMHEBOTO
AIIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPBI CBOMX COJICH; HANMCATh YpaBHEHHUsI 3JIEKTPOAHBIX MIPOIECCOB; Ha-
[MCaTh YPaBHEHUE PEAKIUH, KOTOpask MPOTEKAET B FaJIbBAHUUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYILIYIO CHUJIY TaJlbBAaHUYECKOTO 3JIEMEHTA MPU CTAaHAAPTHBIX YCIOBUSAX; PACCUUTATh 3JIEKTPOABIKYIIYIO
CHIly TajbBaHWYecKoro sjeMmeHTta npu temneparype 30 0C u konuenrpamusx monoB C(Cd2+) = 0,4
moutb/it; C(Co2+) = 0,3 momb/.

2. lnd cnenyrolux BEIIECTB HAaMcaTh YPAaBHEHUS AJIEKTPOJHBIX MPOLIECCOB IIPU IEKTPOIU3E U
yKa3aTh, KaKue MPOIyKThl 00pa3yloTcs Ha KaTo/Ie U aHOAE:

a) pacriaB CaBr2 ¢ unepTHbIMH 3JeKTpogaMu; 0) pactBop HBr ¢ IIMHKOBBIM aHOZOM; B) pacTBOP
Sr(NO3)2 ¢ rpadutoBeiME 3J1ekTpoaaMu; T) pacTBop CoSO4 ¢ HEpaCTBOPUMBIMH AIICKTPOAAMH.

3. Kakue npoaykTsl 00pa3yroTcst pH 3eKTpoiuse BogHoro pactBopa KCl ¢ muHepTHBIME 371€KTpO-
namu? Hamuimre ypaBHEHHS SJIEKTPOJIHBIX MPOIECCOB. BhIUMCINTL Maccy WM 00beM IPOAYKTOB Ha
ANIEKTPOJIaX , 00Pa3yIOIUXCS PU NPOITyCKaHUU Toka cuitoit 10 A B Teuernun 30 MUHYT, €CIIH BBIXOJ TIPO -
nykra coctapigeT 70%.

4. CocTaBUTh CXEMY KOPPO3MOHHOI'O T'aJIbBAHUYECKOIO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAKHOM
BO3/yX€ IPU KOHTAKTE aJlOMUHUS U XpoMa. Hammcars ypaBHEHUS 3J€KTPOIHBIX MPOLIECCOB U ypaBHEHUE
poluecca KOppo3uH.

5. LIMHKOBYIO TJIACTHUHY, TOKPBITYIO MEJIbIO, OMYCTHJIM B PAaCTBOP CEPHOM KUCIOTHI. Omnpenenure
TUII TIOKPBITUS, HAITUIINTE YPABHEHMSI AJIEKTPOJHBIX IIPOLIECCOB KOPPO3UHM, €CIIN MOKPBITUE HE pa3pyllie-
HO U B CJIy4ae €ro pa3pylleHus, COCTaBbTE CXEMY TaJIbBAHUYECKOTO AJIEMEHTA.

14.1.5. Bonipochbl Ha caMONOATOTOBKY
[TpenmeT xumMuHu. ATOMHO-MOJIEKYJIIpHAst Teopusl. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYE-
ckull anemeHT. [IpocTeie U ciiokHbIe BelecTBa. SABiaenue aymotponuu. MosnekymsipHas macca. Moib. Mo-
asipHas Macca. CTeXHOMETPUYECKHE 3aKOHBI: 3aKOH SKBUBAJICHTOB (TIOHATHE SKBUBAJICHTA U HKBUBAJICHT -
HOM Macchl), 3aKOH IMOCTOSHCTBA COCTaBa XMMHUYECKUX COCTUHEHUN. ['a30BbIe 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABoraapo. Ilepnonuueckuii 3akoH U TEOPUs CTPOCHUSI XUMUYECKUX COEIMHEHUN.
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CrpoeHue aroma u nepuoanyeckas cuctema 3JieMeHTOB. KBaHTOBO-MeXaHnYecKast MOJIETb aToMa.
AtomHas opoutans. ®opma aToMHBIX opouTtanei (s, p). KantoBeie uucna. [puamun Ilaymu. [TpaBumno
I'yana. IpaBuno Kneukosckoro.

[lepuonmueckast cuctemMa M MOPSAOK 3aMOJHEHHS] YHEPIeTUYECKUX YPOBHEH B CTPYKTYpE aToMa.
Panuycel aTOMOB ¥ HOHOB. DJIEKTPOOTPULIATETbHOCTh. DHEPTUs HOHU3ALMH, CPOJCTBO K 3IEKTpony. M3-
MEHEHHE CBOWCTB 3JIEMEHTOB U UX COEMHEHMI MO0 NIEPUOJIaM U TpyIIam.

OcHoBHbIE BUBI XMMHUECKOM cBs13U. [Ipupoaa xummudeckoil cBs3u. XapakTepUCTUKH XUMUYECKON
cBs3u. KoBasieHTHasi CBsI3b, MEXaHU3MBI €€ O0pa3oBaHUs: OOMEHHBIN, JTOHOPHO-aKIeNnTOpHBINA. [lomsp-
HOCTh KOBQJICHTHOM CBsI3H. Teopus BaJCHTHBIX CBSI3eH U OOBSCHEHUE BAJICHTHOCTU JIEMEHTOB METOIOM
BaJICHTHBIX CBs3eil. OCHOBHOE M BO30YKIIEHHOE COCTOsIHUE aToMma. [IpocTpaHCTBEHHAs CTPYKTypa MOJIE -
Kyl Tunel cBsazel — o, . MoHHas cBA3b. Merajunyeckas cBA3b. PU3MUECKOE COCTOSHHUE BEIECTBA.
TBepaoe Teno. DHeprus KpUCTAUTMYECKON PEeIIeTKH. THITbl KPUCTAUIMYECKUX CTPYKTYP U UX CBOMCTBA.
[Tonsitre rubpuan3anyu. OCHOBHBIC TUITHI THOPHIU3AIINH.

OCHOBHBIE KJTaCChl HEOPTaHUYECKUX COCMMHEHUN. Peakronnas crmocoOHoCTh BemecTB. Kiraccu-
dukanus XuMu4Ieckux coequHeHnit. Ctenenp okucieHus. OCHOBHBIC KJIACChl HEOPTAHUUYECKHUX COEIUHE-
Hui. KuciaoTel, conu, OCHOBaHMS, OKCHIBI, MX KiaccH(UKAIUs M XUMUYECKHE cBoMcTBa. KuciotHo-
OCHOBHEBIE CBOWCTBa BemiecTB. CBolicTBa aM(oTepHOCTH. PeakimonHas crnocoOHOCTh aM(pOTEPHBIX OKCH-
JIOB ¥ TUAPOKCHIOB. Turbl cosieid. I3MeHeHne KUCITOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB MO MEpUOJaM U
TpyIIIaM.

PactBopel, Tumbel pactBopoB. Ilpomecc pactBopeHus. CrnocoObl BBIpaXEHHS KOHIICHTPAIUH
pactBopoB. PactBopumocTs. IlepeHachllieHHbIe pacTBOPBLI. DHEepreTuka pactBopenus. Kpucramioruapa-
Thl. CBOKMCTBa pacTBOPOB HeANeKTpoauToB. OcMmoc. 3akoH Baut-T'ohda. 3akon Paymsa. Temmeparypa ku-
MEHUS U 3aMep3aHusi pacTBOPOB. Teopust 31EKTPOIUTHUECKOU Auccouuanuu. CTeneHb TUCCOIMAIuy,
KOHCTaHTa aucconuanuu. M3ororndeckuii kodhdunreHT. CBOHCTBA paCTBOPOB AIEKTPOIUTOB.

Xumunueckas tepMoguHaMuka. [loHaTue XumMuuecko cucteMsl. Tumbl cucremM. PaBHOBECHOE CO-
CTOSIHUE CUCTEMBI. TUITBI TEPMOANHAMUYECKUX MPOLIECCOB: 00paTUMble, HEOOpAaTUMbIE, CAMOIPON3BOJIb-
HbIE, paBHOBeCHbIe. OCHOBHBIC TTOHITHS TEPMOAWHAMUKH: BHYTPECHHSISI SHEpTUs, padora, Temiora. [lep-
BBIN 3aKOH TepMoanHaMuKu. [lonstue sHTanbnuu. TermnoBoi 3h(eKT peakiuu, 3K30TEPMHUUESCKUE U DH-
JOTEPMHUUECKHE peakinu. TepMOXUMHUYECKHE YpaBHEHUS U UX 0cOOeHHOCTU. CTaHAapTHBIE TEIUIOTH 00-
pasoBaHuA BeHIECTB. 3aKOH ['ecca, cneacTeue u3 3akoHa ['ecca. [Tonsarue snTponuu. Bropoii u Tpertuii 3a-
KOH TepMoArHAaMHUKH. CaMOIPOU30BOIbHBIE MPOLIECCHl. DHTAIBIUIHBIN H SHTPONUHHBINA (PAKTOPHI XUMU -
yeckux peakiuii. Jueprus ['udoca.

XuMuyeckasi KUHETHKA. ['oMoreHHsle U reteporeHHsle peakinu. CKOpOCTbh XUMUYECKON PEAKIUH.
®aKTOpHI, BIUSIOLUIME HA CKOPOCTh peakiu. BiusHUe KOHIIEHTpALMM Ha CKOPOCTh PEAKIMU. 3aKOH JIei -
cTBytonux mMacc. Koncranra ckopoctu peakiuu. Binusinue TeMnepaTypsl Ha CKOpOCTh peakuuu. [IpaBumo
BanTt-T'odda. DHeprus aktuBanuu u ypaBHeHHEe AppeHnyca. 3aBUCUMOCTh CKOPOCTH PEAKITUU OT KaTajlu-
3aropa. Karanm3z OOpatumbie ¥ HeoOpaTUMble XHMHYECKHE pEaKIHH. XHUMHUYECKOe pPaBHOBECHE.
KoncranTa paBHOBecHs. 3aKOH AeMCTBYrOIMX Macc s paBHoBecus. [Ipunuun Jle-lllarense. CaBur xu-
MHUYECKOTO paBHOBECHSI.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peaklny. CTENeHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOBJIE-
HUE. DIEKTPOJHbIE MPOLECChl. DIEKTPOJIHbIe MoTeHUUaln. YpaBHeHue HepHcra. ['anpBannueckuil sie-
MEHT. DJIEKTPOXUMUYECKHE MTPOLIECCHI. DIEKTPOABIKYILAs CUJla rajlbBaHUYECKOro aneMeHTa. Ctanmapr-
HBIM BOJOPOAHBIN IEKTPOJ. DJEKTPOIU3 B paciulaBe. DJIEKTPoau3 B pacTBope. 3akoHbl Papanes. Boixon
1o Toky. Koppo3us MeTamioB: XuMu4yeckasi, SJeKTPOXUMUYECKasl. 3aluTa METANIOB OT KOPPO3UHU

dazoBbie paBHOBecusi. daza, rereporeHHas u romoreHHas cucrema. IIpasuino a3z ['mb6oca. Cre-
NeHb CBOOOJbI, KOMIOHEHT. OJTHOKOMIOHEHTHBIE CUCTeMbl. J[narpamma cocTosiHus BOJbL. J{MarpaMmbl
MJIaBKOCTH JABYXKOMIIOHEHTHBIX cUCTeM. DBTeKTUKA. [IpaBuio peruara. TBepabie pacTBOPHI U UX THUIIBI.

DU3HKO-XUMUYECKUNA aHAIIN3.

14.1.6. Tembl KOHTPOJILHBIX padoT
KOHTPOJIbHAS PABOTA Nel «OCHOBHBIE ITOHATUA U 3AKOHBI XMW »

1. Onpenenure 3xBHUBaneHTHYI0 Maccy Na2CO3.

2. Cxonpko Mosekya coaepkutcs B 0,2 moms NH3?
3. Kakoii 06bem okcuna yrinepoaa (IV) Beyaenutcs (H.y.) mpu TepmuyueckoM paszioxenud 200 kr
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CaCO3 ?

5 KOHTPOJIbHAA PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHUE ATOMA. IIEPUOJNYE-
CKHUU 3AKOH U ITEPUOJNYECKAA CUCTEMA XUMHWYECKUX 3JIEMEHTOB JI.M.MEH/IEJIE-
EBA»

1. Hanmummre snekTpoHHYI0 KOH(HTryparuio atoma Br. Ykaxure, k KakoMy NepHoAy, TPyIIe, Moj-
TPYIINE U CEMENCTBY OTHOCUTCS 3TOT AeMEHT. Kakue 3JIeKTPOHBI Y 3TOTO AJIEMEHTA SIBJISIOTCS BAJICHTHBI-
mu? KakoBa MakcuManbHas BAICHTHOCTH 3TOTO 3nemeHTta? [IpuBeanute aneKTpoHHO-Tpaduveckoe n300-
pakeHHE BAJICHTHBIX JIEKTPOHOB M OMUIIUTE MX KBAaHTOBBIMU 4YMCIaMH. Kakumu cBoWicTBamMH 00JiagaeT
9TOT AieMeHT? OOBSICHUTE, UCXOMIS U3 JJICKTPOHHON KOH(MUTYpAIMH dIIEMEHTA U MOJI0KEHHUS B TIEPHOIU-
YECKOM CHCTEME.

2. B xakoM mepuojie, TPYIIe U MOATPYIIe HaXOAUTCS AJIEMEHT, €CIIA €ro AJIEKTPOHHAsT KOH(PUTY-
parus 3akaHunBaeTcs Ha 5s14d5. HazoBute stoT anmement. Kakumu cBoiicTBaMu 001a1aeT 3TOT SJIEMEHT
— OKHCIIUTENBHBIMU WK BOCCTAHOBUTENHHBIMU? OOBSICHUTE MTOUEMY.

3. Kakoit u3 snementoB — B ninm C Oyner obnagate Oojiee BhIpaKEHHBIMH HEMETAJUTMYECKUMU
cBoiictBamu? Kakumu cBoiicTBamMu OymayT 00JagaTh COCTUHEHUS 3THUX 3JEMEHTOB — KHCIOTHBIMH WU
OCHOBHBIMHU? OOBSICHUTE C TOYKU 3PSHUS AIEKTPOHHON KOH(PUTYPAIIUU U TTOJOXKECHHS AIEMEHTOB B TIEPH -
OJINYECKOUN CUCTEME.

KOHTPOJIbHAS PABOTA Ne3 «XUMHWUYECKAA CBA3b»

1. dnsa xumuueckux Bemiects CI12, CuSO4, N20O

a) ONpPENEIUTh CTCTICHh OKUCIICHUS JIEMEHTOB; 0) OMpeNeNuTh BAICHTHOCTh AJIEMEHTOB; B) Ha-
pHCOBaTh CTPYKTYpHBIE (POPMYJIBL; T) ONPEACTUTHh TUIl XUMHUECKON CBSI3H.

2. Jlna Bemects: P4, CrCl3, Zn, H20

a) yKaszaTb THUIl XMMHYECKOH CBs3U; 0) ONpEAeIUTh TUI KPUCTAIMYECKONW PEIIeTKH; B) yKa3aTh
KaKUMHU (U3MYECKUMU CBOMCTBAMU 00J1a/1aeT JTaHHOE COEANHEHHE, OTBET MOSICHUTD.

3. IlpuBeauTe 31E€KTPOHHO-Tpaduueckoe n300pakeHne aroMa B B 0OCHOBHOM U BO30Y>KIEHHOM CO-
CTOSIHUM, HAIUIINTE 3JIEKTPOHHbIE KOHQUrypanuu. Kakas BaJE€HTHOCTb XapaKTepHA Uil 3THUX COCTOS-
Huii? [IpuBeaure npuMepsl COEAUHEHUH C TaHHOW BaJIEHTHOCTBIO.

_ KOHTPOJIbHAST PABOTA Ne4 «OCHOBHBIE KJIACCbI HEOPTAHMYECKHUX COEMHE-
HNHN. PEAKITMOHHA A CIIOCOBHOCTD BEIIECTB»

1. YkaxuTe, K KaKUM KJlaccaM CO€IUHEHHH (TUAPOKCHUIbI, KUCIOTHI, COJIM, OKCH/IbI, OMHApHbBIE CO-
eauHeHus1) oTHOocsATCs caenyromue BemectBa: Na20, H2SO4, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO3, SO3, CaS, AIN. Ha3zoBute 3TH COeITUHEHHUS.

2. Kakue Tumsl coneit MoryT oopasoBbsiBaTbes ipu peakuuu H2SO4 u NaOH? Hanumure ypaBHe-
HUS PEaKLMil, yKaKUTEe TUII COJIU, JANTE HA3BaHUS MTOJYYEHHBIM COCUHEHUSM.

3. Uro Takoe amporepHocTs? Hanuimre ypaBHEHUS! peakiuy, MOKa3bIBaromue aM(pOTEepHbIA Xa-
paktep Al203. YkaxuTe, K KaKOMY KJIACcCy COSAMHEHUIN OTHOCSTCS MPOAYKTHI peaKIuii, Ha30BUTE IOy -
YEHHBIE COCUHEHHUS.

KOHTPOJIbHAS PABOTA Ne5 «PACTBOPbBI»

1. ITpu pactBopenuu 5,0 r Bemectsa B 200 r BoJpl OTy4YaeTCsl HE MPOBOASALINN TOK pacTBOp, KpH-
crammusyronuiicsa npu 1,450C. Onpenenure MOJIEKYJIIPHYIO MAaCCy PaCTBOPEHHOIO BEIIECTBA.

2. CocTaBbTe ypaBHEHUS BCEX BOSMOXKHBIX PEaKUii B3anMOAeHCcTBUs ruipokcuia kodansra (I1) u
OPTO-MBIIIBIKOBOM KHUCJIOTHL. Ha30BUTE MPOAYKTHI 3THX B3aUMOICHCTBUHN, MPUBEIUTE MX TpaduuecKue
dbopMyIBl 1 YpaBHEHHSI UX DJICKTPOITUTUYECKON AUCCOIUAITHIH.

3. Paccuuraiite pH u pOH 0,49 %-noro pactBopa cepHoii kuciotsl ( 1,0 r/cm3).

KOHTPOJIbHAS PABOTA Ne6 «OHEPI'ETUKA XUMUWYECKHUX ITPOLIECCOB. XMMHNYE-
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CKAS TEPMOJMHAMUKA»

1. PaccuuTaiite TeroBoit 3¢ ekt peakuun obpasoBanus okcuaa cepsl (IV), 3amumunrte TepMoxu -
MHUYECKOE ypaBHEHHE peaklnu. Beruncnure Maccy mpopearupoBaBIIei cepbl, €CIIH B Pe3ylIbTaTe peaKkiuu
BBIACIUIOCH 92,8 KJIK TEIIOTHI.

S(tB) + O2(r) = SO2(1)

2. PaccunTaB uameHeHnue sHepruu ['md0ca, ycTaHOBUTE, BOZMOXHO JIM CaMOIIPOU3BOJILHOE TPO-
Tekanue peakuuu npu 35 0C.

MgCO3(1B) = MgO(TB)+CO2(T)

KOHTPOJIBHA ST PABOTA Ne7 « XUMNYECKAS KMHETUKA. XUMNYECKOE PABHOBE-
CHUE»

1. HanmumuTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

03(r) + NO(r) = O2(r) + NO2(T)

2. Kak U3MEeHUTCSI CKOPOCTh PEaKINK, €CIIK: a) B CUCTEME YBEIUYUTh JaBjieHuE B 3 pasa; 0) yBe-
JMYUTH KOHLEHTPAIMIO 030HA B 2 pa3a; B) YBEIMYUTh KOHLEHTpaIHio okcuna azora (II) B 3 pasa.

3. TemmniepaTypHbIii K03(PPUIIUEHT CKOPOCTH peakiuu paBeH 4. Ha ckonbKko rpagycoB HY)KHO yBe-
JMYUTH TEMIIEpaTypy, 4TOOBI CKOPOCTh PeakIK Bo3pocia B 64 pa3za?

4. OnpenenuTe dHEPrul0 aKTUBAIMKA PEAKIMU, KOHCTAHTa CKOpOCTH KoTopoi mpu 298 K paBHa
3,1-10-4, a mpu 313 K cocraBnser 8,2:10-3.

KOHTPOJIBHAS PABOTA Ne§ «3JIEKTPOXUMUUYECKUE ITPOLIECCHI. KOPPO3UA ME-
TAJIJIOB»

1. 3anucaTh cxeMy rajlbBAHUYECKOTO 3JIEMEHTA, COCTOSILEr0 U3 BUCMYTOBOI'O U ITMHKOBOTO AJIEK-
TPOJOB, MOIPYKEHHBIX B PACTBOPBI CBOUX COJICH; HAMCATh YPABHEHUS NICKTPOAHBIX IIPOLECCOB; HAIIU-
caTh YpaBHEHHE PEaKIIMH, KOTOpasi MPOTEKAET B rajlbBaHMYECKOM DJIEMEHTE; PaCCUUTaTh AIEKTPOJIBUKY -
LIYI0 CUIy TajlbBAHUYECKOI'O JJIEMEHTA IPHU CTAaHIAPTHBIX YCIOBHUAX; PAacCUUTATh JJIEKTPOIBIKYIIYIO
CUily TanbBaHWYeckoro anemeHTa mpu Temmeparype 30 0C m xonmentpamusx uoHoB C(Bi3+) = 0,1
Mo/, C(Zn2+) = 1 Moib/11.

2. Kakne mpoayKTel 00pa3yroTcst IpH AJIeKTpom3e BogHoro pactBopa CaCl2? Hanummre ypaBHe-
HUS DJIEKTPOAHBIX MPOIIECCOB. Brruncnure Maccy wim 00beM MPOTYKTOB, BBIICISIFOIIIMXCS HA JIEKTPOIaX,
€CIIM B Ipoliecce eKTposn3a 3arpadeno 10722,2 Kit anektpuuectBa, a BBIXOA 110 TOKY cocTasisieT 90%.

14.1.7. Tembl J1a00opaTOpHBIX padoT
PactBops1
Ornpenenenue TerioBoro d3pdexra peakuuu HeUTpaTu3auu
CKOpOCTh XUMHUYECKHX peakluil. XMMHUUECKOe PaBHOBECHE.
Onextponus. Kopposus

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jns nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSl 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bupl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa
3peHHS OIPOC TI0 TEPMUHAM (MHAMBHTYaTbHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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