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

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (npoduns) / cnennanuzanusi: KoHcTpynpoBaHHue M TEXHOJIOTHSI HAHOIJIEKTPOHHBIX
CpelcTB

dopma oOyueHUs: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennanner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 30 30 4acoB
3 JlaGopaTopHbie pabOThI 24 24 JacoB
4 Bcero aynuTopHbIX 3aHATUI 90 90 4acoB
5 CamocTosiTenbHas paboTa 54 54 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u craya 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(t)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 (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roga, paccMoTpeHa u ono0peHa Ha 3aceqanuu kadeapsl POTOM «  »

20 roma, mpotokois 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.

KVY]IP A. T Jlomuios
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
Y3JI0B U AeTaliell paJuo3IeKTPOHHON
anmnapatypsl (KY/IP) C. A. Aptuies
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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» (b1.5.7) otHocuTcs k 65oky 1 (6a3oBast 4acTh).
[TpenniecTBYIONUME TACIUTUTMHAMHA, (POPMUPYIOITUMH HAa4YaJIbHBIC 3HAHWS, SBIISIOTCS: MaTtema-
THKA 2.
[TocitenyromuMu TUCHUTUTMHAMHA SIBJISIIOTCS: be30macHOCTh KHU3HEACATSIbHOCTH, Matepuaibl 1
KOMITOHEHTHI AJIEKTPOHHBIX CpeAcTB, Pu3nka, OU3NKO-XUMUYECKHE OCHOBBI TEXHOJIOTHH JJIEKTPOHHBIX
CpeICTB, DKOJOTHSI.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETSHIUI:

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

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJatOIUNACs TO0JIKEH:

— 3HATb OCHOBHBLIC IIOHATUA WM 3aKOHbI XMMHHU, TCOPETUYCCKHE OCHOBBI CTPOCHUA BCIICCTBA,
CBOWCTBA BEUIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHi, (aKTOpbl, BIMSIIO-
IIM€ Ha CKOPOCTb M HalpaBJICHHUE NMPOTEKaHUs PEaKIMH, SHEPreTUUECKUE M3MEHEHUS B IPOLECCE IPO-
TEKaHHsl PeaKLHU, CIOCOObI BEIPAXKEHUSI KOHLEHTPALM 1 CBOWCTBA PACTBOPOB AIEKTPOJIUTOB M HEIJIEK -
TPOJIMTOB, OIPEJIEICHUE KUCIOTHOCTH CPEIbl, 3aKOHOMEPHOCTH NPOTEKAHUS JIEKTPOXUMUUYECKUX IPO-
LIECCOB, MPOLIECCHI KOPPO3UH METAIJIOB U METO/bI 3AIIUTHI OT KOPPO3HH.

- YMETDb HCIIOJB30BaTh TCOPETHUUCCKHUE 3HAHUA JJIA PCINCHUA NMPAKTHYCCKUX 3a1a4d, I HHTEP-
IpeTalyy pe3ylIbTaToOB HKCIEPHUMEHTA

—  BJIa/IeTh HaBBIKAMU [TOCTAHOBKH U MPOBEACHUS SKCIEPUMEHTa, 00pabOTKU pe3yabTaToOB IKC-
IIEpUMEHTA

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 ceMecTp
AynuaTopHbI€ 3aHATHS (BCETO) 90 90
Jlexuun 36 36
[IpakTuueckue 3aHATHS 30 30
JlaboparopHbie pabOTHI 24 24
CamocTosiTenbHas paboTa (Bcero) 54 54
[ToxaroroBka k maboparopHbeIM paboTam 10 10
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 21 21
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[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 23 23
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 =
- - - S o =
= z 1S = 8 = 0 &
HasBanus pa3nenoB TuCHUTIITHHB > ® o a, Z S e &
O > . . e = = O
= < © = o 0 2 E
. < < o e =
= = ) 2t S g
2 cemectp
1 OCHOBHBIE MOHATHUSA U 3aKOHBI XUMHH. 2 2 0 8 OIIK-1
2 Crpoenue aroma. [lepnoanuecknii 3a- 4 2 10 | OIIK-1
KOH U MepUOANYECKasi CUCTEMA XUMUYE-
ckux anemenToB J[.M.Menneneena.
3 Xumudeckas CBsI3b. 11 OIIK-1
4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 4 4 0 4 12 |OIIK-1
coenuHeHMH. PeakiimonHast ClocOOHOCTh
BEIIIECTB.
5 PacTBOpBHI. 21 | OIIK-1
6 DHepreTuka XUMHUYECKHUX MPOLIECCOB. 19 | OIIK-1
XuMHUYecKasi TEPMOJMHAMUKA.
7 XuMH4Y€eCKasi KHHETHUKA. XUMUYECKOe 4 4 6 7 21 OIIK-1
paBHOBECHE.
8 Dnekrpoxumuueckue mpoieccol. Kop- 6 4 4 9 23 |OIIK-1
PO3Hs METAJLIOB.
9 ®a30BbIe pABHOBECHS B FETEPOTCHHBIX 4 4 4 7 19 | OIIK-1
cucTeMax
Hroro 3a cemectp 36 30 24 54 144
Hroro 36 30 24 54 144
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 =
2 =
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 OIIK-1

CornacosaHa Ha noprane N2 23627




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

OIIK-1

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

OIIK-1

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

OIIK-1

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-

OIIK-1
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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

OIIK-1

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

OIIK-1

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

OIIK-1

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

OIIK-1
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JBYXKOMIIOHEHTHBIX CUCTEM. DBTeKTHKA. [IpaBuiio
pbraara. TBepaslie pacTBOpPBI U UX TUIBL. DU3HUKO-
XMMHUYECKHUI aHaIu3.

HUroro

4

Hroro 3a cemectp

36

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

HanmMeHoBanue TUCIUIIIINH

Ne pazaenoB qaHHOUM TUCIMILIAHEL, 1711 KOTOPBIX HEOOXOIUMO U3YUCHHE
00ecCIIeunBarOIUNX U 00ECIIEYNBAEMBIX JUCLIUITINH

1 2 3 4 5 6 7 8 9
[IpenmecTByronme quCUUILIMHBI
1 Maremaruka 2 + + + + + + + + +
[Tocnenyromye qUCHUIIIIUHBI
1 be3onacHOCTE XHU3HEIES- . n . . n . n . .
TEJILHOCTH
2 Marepuansl 1 KOMIOHEHTBI n n n n n n n n n
3JIEKTPOHHBIX CPENICTB
3 dusuka + + + + + + + + +
4 OU3NKO-XUMHUYECKUE OCHO-
BBl TEXHOJIOTHUH JJICKTPOHHBIX + + + + + + + + +
CpEACTB
5 Dxonorus + + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETCHUMH, JopMHUpPyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU M3YUYEHUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

MpPEICTaBICHO B Tabmmiie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (POPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

THI

§ Bunwl 3austuit

] z : ~
o ©

& g S g S DOpPMBI KOHTPOJIS

S & S &)

~ =

OIIK-1 + + + + KonrtposnpHnas pabora, Ot-

YeT 10 UHIUBUAYATEHOMY
3aJJaHUI0, JK3aMCH,
KoHCIeKT caMoIoIr0TOBKH,
Ot4er no 1aboparopHoii pa-
6ote, Onpoc Ha 3aHITHSX,
Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HanmenoBanue nabopatopHbix padoT npuBeaeHo B Tadbmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 =
3 s 5
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 ¥
> sz
a S 2
= S}
2 ceMecTp
5 PacTBOpBHI. PacTtBopsI 6 OIIK-1
Hroro
6 DHepreTuka Omnpenenenue TeI10BOro 3pQexTa peakuu Heurpa- OIIK-1
XUMHUYECKHUX MPOLECCOB. |JIM3aLUN
Xumuyeckas Hroro 4
TEPMOIMHAMUKA.
7 Xumuueckas KuHeThKa. | CKOpOCTh XUMHUYECKUX peaKivii. XMUMHUUECKOE PaBHO- 6 OIIK-1
XHWMHUYECKOE PAaBHOBECHE. | BECHE.
Hroro
8 DIEeKTpOXUMUYECKHUE Dnektponus. Kopposus OIIK-1
npoueccel. Kopposus Virtoro
METaJlJIOB.
9 ®azoBbie paBHOBECHS B | /[lnarpamma miaaBKOCTH JBYXKOMIIOHEHTHOM CHCTEMBI OIIK-1
TeTEPOTeHHBIX CHCTEMAX |y o
Hroro 3a cemectp 24
8. IIpakTHYeckHe 3aHATHA (CEMUHAPDI)
HaumeHoBaHMe NIpakTUYECKUX 3aHATUHN (CEMHUHApOB) MpuBeeHO B Tabiuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUYECKHUX 3aHATUH (CEMHUHAPOB)
o L 5
= 2 E
3 s 5
Z > 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
2 2 5
S 8 =
a e g
= S}
2 cemectp
1 OcHOBHBIC TIOHATUSA U | BXOIHOM KOHTPOJIb (HalTMCaHUE CUMBOJIOB XMMHYE- 2 OIIK-1
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, paciyeT MOJISIPHBIX MacC COEIUHE-
HUM, pacCTaHOBKA KO3(P(PHUIIMCHTOB B ypaBHEHUSX pe-
akiuit). Pemenue 3ana4: 1) HaXoKIeHUE SKBUBAJIEHTA
MIPOCTHIX BEUIECTB; 2) pacyeT HSKBUBAJIEHTHBIX Macc
MIPOCTHIX U CIIOKHBIX COETMHEHUH; 3) pacueT o0beMa
ra3a fpy HOPMAJIbHBIX YCIOBUSAX U YCIOBUSX, OTIHY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia 4acTHIl Belle-
CTBa B OTPEICTICHHOM Macce Win oobeme; 5) perieHue
3a/1a4 ¢ XUMUYECKUMU ypaBHEHUSAMU; 6) 3a7auu Ha
"M30BITOK-HENOCTATOK"
Hroro
2 CtpoeHue atoMa. 1 )ompenenieHue MOJOKEHUS XUMUUECKOTI0 3JIEMEHTA B OIIK-1

[Teprognueckuii 3aK0H U
nepuoauvecKas cucTemMa

Tabauie MeHmeneeBa 1 €ro XUMUYECKUX
CBOWCTB;CpaBHEHHE CBOMCTB XUMUYECKHX 3JICMEHTOB!
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XUMHUYECKHX AJIEMEHTOB
JA.N.Meunneneena.

2)OKUCITUTETHLHO-BOCCTAHOBUTEIBHBIX ; KHCITOTHO-
OCHOBHBIX, paIII/IYCOB aTOMOB U HOHOB, MCTAJIJINYC-
CKHMX Y HEMETAJUTMYECKUX UCXO/IS U3 MOJIOKEHHUS B Ta-
ommie Menjeneena

Htoro

3 Xumuyeckas CBSI3b.

1) ompenienieHre BaJICHTHOCTH M CTETICHH OKHUCIICHUS
9JIEMEHTOB B XMMUYECKUX COCMHEHUSX; 2)onpeiene-
HUS TUTIA XUMHYECKON CBSI3M B XUMHUYECKUX COCIIHE-
HUSX; 3)u300paskeHne CTPYKTYpHBIX (pOpMYyII Be-
ecTB; 4)onpeneneHne XUMHIECKOTO THTIA KPUCTAIT-
JIMYECKON PEIIETKU BEIIECTB; ONpeJIeIeHUe CBOMCTB
XUMHAYECKOTO COCTMHEHUS MCXO/IS M3 THUTIA KPUCTAII-
JMYECKON PEeIIeTKU; HallMCaHUE IEKTPOHHBIX KOH(DHU-
rypanuii aToOMOB B OCHOBHOM ¥ BO30Y>KICHHOM COCTO-
SIHUY; 5)ompeeneHus Tuna ruOpuaIn3aniy B MOJIeKy-
JIax BEIIECTB; ONPEIEICHHE TEOMETPHN MOJICKYIT;
6)orpeiesieHUe TUIIa XUMUUYECKUX CBSA3EH MO THUITY
NepeKPBIBaHMS OPOUTAJICH;pacueT HOHHOCTH CBS3U

Hroro

OIIK-1

4 OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX
COEIMHEHUN.
Peaknmonnas
CIIOCOOHOCTH BEIIECTB.

1) Harmucanue GopmMya XUMHUECKUX BEIIECTB; 2) Ha-
MHCAaHWE HA3BAHUN XUMUYECKUX COCMHEHUH, Onpe-
JIeJIeHre KJlacca BeIeCTB; 3) COCTaBICHNUE YypaBHEHU N
ANEKTPOIUTHYECKOHN Trcconnanuy; 4) HanucaHue
YpaBHEHUH THAPOIIN3a, ONIPEACIICHUE TUIIA COJIEH;
S)cocTapiieHre ypaBHEHUHN peakluii pa3HOro TUTIA,
LIETIOYKH NPEBPALLEHUN

HUroro

OIIK-1

5 PactBopbI.

1)pacueT HaBeCKHU AJI1 IPUTOTOBIIEHUS PaCTBOPOB
Pa3HbIX KOHLIEHTPALHii; 2)pacdeTsl JUIsl IPUTOTOBIIE-
HUS paCTBOPOB METOJIOM pazdaBiieHUst; 3) onpeerne-
HHUE OCMOTHYECKOIO JIaBJICHUs pacTBOpa; 4) onpene-
JIEHUE TEIJIOTHl PACTBOPEHMSI; 5)pacyeT TeMIEPATY Pl
3aMep3aHus U KUTIEHUS! PAaCTBOPOB; 6) BEIUHCICHHE
M30TOHUYECKOro kod(duimenta; 7) onpenencHue
CTENEeHH U KOHCTaHThI JUCCOLUAIMH pacTBOpa; 8)
OIIpeETIEHNE BOAOPOAHOTO MOKA3aTENS U PEAKLIUU
cpeapl.

Hroro

OIIK-1

6 DHepreTuka
XUMUYECKHX MPOIIECCOB.
XuMudeckas
TEPMOJIUHAMUKA.

1)pacuet TermoBoro 3pdekxra peakiuu 1mo 3aKoHy
I'ecca; 2) onpenenenue Tuma peakiuuu (3K30-, IHI0-
TEPMUYECKUI); 3) pacdeThl MO0 TEPMOXUMHUUECKUM
ypaBHEHUsIM; 4)ONpeIeICHIE CaMOTIPOU3BOILHOTO
HaMNpaBJIeHUS MPOTEKAHUS PEAKIUU; 5S)pacyeT TepMOo-
JTUHAMHYECKHUX MapaMeTPOB MPOTEKAHUS PEAKITUU

Htoro

OIIK-1

7 XuMHu4ecKkas KHUHETHUKA.
XUMHUYECKOE PaBHOBECHE.

1)3anuch 3aKkoHa IEHCTBYIOLIUX Mace JJIsi XUMUYe-
CKHX pEeaKIMii;2)pacdyeT U3MEHEHUSI CKOPOCTH PeaK-
LIMH [TPY U3MEHEHNH JIaBJICHUS, KOHIIEHTPALNH pea-
T'eHTOB; 3) pacueT U3MEHEHUs] CKOPOCTU PEaKLIUU MPU
MOBBIIIEHUH TeMIlepaTypsl 1o npasuiny Bant-I'opda

OIIK-1
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U YpaBHEHHUIO AppeHnyca; 4)pacyer TeMrepaTypHoro
K09(h(hUITEHTa CKOPOCTH PEAKIINHU; 5)OTIpeieieHue
SHEPI'Uy aKTUBALMYU peakluu; 6) ONpeeeHus cMe-
IICHUs] PaBHOBECHS MTPHU U3MEHEHUHU TEMIIEPaTyphI,
JaBJICHUsI, KOHLIEHTPAIUHK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMHUECKHUX peakiuii; 8) pacueT n3MEHEHuUs
KOHIIEHTpAIMi peareHToB Yyepe3 KOHCTAHTY paBHOBE-
cHs

Htoro

8 DIEeKTpOXUMUYECKHUE
npoueccel. Kopposus
METaJlJIOB.

l)HaHI/IcaHI/Ie OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHBIX PC-
aKuui; 2) onrcaHue MPUHIIKIA PaOOThI rajJbBaHUYE-
CKOTO 3JIeMeHTa; 3) 3aliCh YPAaBHEHHH peaKIuid, Ipo-

OIIK-1

TEKAIOLUX B raJIbBAHUYECKOM IEMEHTE; 4) pacyer
AJIEKTPOTHOTO MOTEHIMANA MTPU CTaHJAPTHBIX U He-
CTaHJAPTHBIX YCIOBUSX; 5) pacuer AEeKTPOABUKY-
Ie¥ CUJIbl TaJIbBAaHUYECKOro 3JIeMeHTa; 6) cocTasie-
HUE YpaBHEHUH 2JIEKTPOAHBIX IPOLECCOB MPH DJIEK-
TPOJIM3€E PacIUIaBOB U PACTBOPOB; 7) BHIYHUCIICHHE
Macchl 1 00bEMOB 00pa30BABIIMXCS TPOAYKTOB B IPO-
1ecce AeKTpoan3a no 3akoHam dapanes; 8) onpene-
JIEHUE BBIXO/Ia IO TOKY; 9)cocTaBiieHNnE ypaBHEHUI
pEAKIHI MPH XUMUYECKON U AIEKTPOXUMUYECKON
Koppo3u# MeTasuioB; 10) BBIOOp 3aIIUTHOTO MOKPHI-
THUSL OT KOPPO3UU

Hroro

9 ®a3oBbIie paBHOBECHS B OIIK-1

TCTCPOrCHHBIX CUCTEMAaX

1 )onpenenenue creneHeir CBOOOIBI 10 paBUTy (a3
I'u66ca;2)onpenencare KomuiecTBa U Buaa a3 mo
IuarpaMmam COCTOSIHUS; 3)onpeieNieHue TUIa Jua-
rpaMM; 4) OCTPOEHUE KPUBBIX OXJIaXKIEHUS; 5) pac-
YeThl TI0 IPABHUITY phluara

HUroro 4

Hroro 3a cemectp 30

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B
tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosITeIbHOM paboThl, TPYIOEMKOCTh M (hOpMUpYEeMble KOMIETEHIHH

~ (&)
= =
s | if
Bunabr camocTosgTenpHOM & > O
HazBanus pa3nenos Z 7 = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
e Q2
= S
2 cemectp
1 OcHOBHEBIE TOHATHA U [ToaroroBka k mpakThye- 2 OIIK-1 KoHcnexT caMonoaroros-
3aKOHBI XUMHU. CKHM 3aHSTHSIM, CEMHHA- ku, KoHTponpHas padora,
pam Ompoc Ha 3ansaTusax, OT-
[TpopaboTka JIEKITMOHHOTO 2 HCT 10 MHABHAYaIbHOMY
MaTepHana 3amannio, Tect, DKk3aMeH
HUroro 4
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2 CtpoeHue aroma.
[Teproanueckuii 3aK0H U
NepUoIuYeCcKas CucTeMa
XUMUYECKHUX IJIEMEHTOB
J.M.Menneneena.

[TonroToBka K mpakTuye-
CKHM 3aHSTHSAM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

OIIK-1

Koncmnekt camonoaroros-
k1, KonTposnbHas padora,
Onpoc Ha 3aHaTusx, Ot-
YeT MO0 WHIUBUIYAIbHOMY
3amannio, Tect

Htoro
3 XumMuueckas CBs3b. IToaroroBka K mpaxkTuye- OIIK-1 KoHcnekt camonoaroros-
CKHM 3aHSTHSIM, CEMHUHA- ku, KonTponpHas pabora,
pam Omnpoc Ha 3ansaTHAX, OT-
YeT 110 UHIUBU BHOM
[TpopaboTka JIEKITMOHHOTO T 1o )}F AyalbHOMY
aJTaHn T
Mmarepuana 3afiaHuto, 1¢c
Htoro
4 OCHOBHEIE KJIACCEI [ToaroroBka k mpakThye- OIIK-1 KoHcnexT caMonoaroros-
HEOPraHUYEeCKUX CKHM 3aHSTHSIM, CEMHHA- ku, KoHTponpHas padora,
COETMHEHUN. pam Onpoc Ha 3aHaTusax, Ot-
PeaKHEOHHa}I TIpopaBoTKa TEKIHOHHOTO YeT 110 I/IH%[I‘I/IBI/IILyaJIBHOMy
I HOCTbH B TB. HA T
Ccroco0HOC elrec MaTepuaia 3aganmio, Tec
Hroro
5 PacTBOpBHI. [ToaroroBka k mpakTuye- OIIK-1 KoHcnexT caMmonoaroros-
CKHM 3aHSTHSIM, CEMHHA- ku, KoHTponpHas padora,
pam Onpoc Ha 3anatusx, Ot-
[TpopaboTka JIEKITMOHHOTO Her no HngdBHHyaﬂbH%My
Mareprana 3a,I[aHI/IIO: TUET 110 J1a00-
paropHoii pabote, TecT
[ToaroroBka k 1aboparop-
HBIM paboTam
Hroro
6 DHepreTuka [ToaroroBka Kk mpakTuue- OIIK-1 KoHcnexT camonoaroros-
XUMUYECKHX MPOIIECCOB. | CKUM 3aHATHIM, CEMUHA- ku, KonTponpHas pabora,
Xumuueckas pam Omnpoc Ha 3aHsaTHAX, OT-
TEPMOJIMHAMUKA. TpopaGoTKa TeKIHOHHOTO YeT 110 I/IHI([;/IBI/II[yaIII)H%My
HUA TUYET II -
MaTepuaia 3az1a IOJ eT 1o J1abo
paTtopHoii pabore, Tect
[TonrotoBka k maboparop-
HBIM paboTam
Hroro
7 Xumnueckasi kuHeTuka. |[loaroroBka K nmpakTuye- OIIK-1 KoHcnexT caMmonoaroros-
XUMHUYECKOE PAaBHOBECHE. |CKUM 3aHSTHUSIM, CEMUHA- ku, KoHTponpHas padora,
pam Onpoc Ha 3anatusx, Ot-
[TpopaboTka JIEKITMOHHOTO Her no HngdBHHyaﬂbH%My
Mareprana 3a,I[aHI/IIO: TUET 110 J1a00-
patopHoii pabote
[ToaroroBka k 1aboparop-
HBIM paboTam
Htoro
8 DIeKTpOXUMHUYECKHE [ToaroroBka Kk mpakTuue- OIIK-1 KoHcnexT camonoaroros-

npoueccel. Kopposus
METaJlJIOB.

CKHUM 3aHSTHSAM, CEMHHA-
pam

ku, KontponbHas padora,
Ompoc Ha 3ausTusax, OT-
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[TpopaboTka JIEKITMOHHOTO 4 YeT MO0 WHIUBUIYATBHOMY
Marepuaia 3amanuto, OTuer 1o Jiabo-
[Toarororka k y1aboparop- 2 paTopHoii pabote
HBIM paboTam
Uroro 9
9 ®azoBbie paBHOBecHs B | [loaroroBka K mnmpakTuye- OIIK-1 KoHcnexT camMmononroros-
TFEeTEePOreHHbIX CUCTEMAX | CKUM 3aHSTHSIM, CEMUHA- ku, KontponpHas padora,
pam Omnpoc Ha 3ansaTHsIX, OT-
YeT 10 UHAUBUIYAIEHOM
[TpopaboTka JIEKIIMOHHOTO 2 T 1o I([) Ay % y
HA TUYET II -
MaTepuana 3a1a IO: eT 1o J1abo
paropHoii pabote, Tecr,
[TonrotoBka k maboparop- 2 JK3aMen
HBIM paboTam
Uroro 7
Hroro 3a cemectp 54
TlonroroBka u caaya dK3a- 36 DK3aMeH
MeHa
Htoro 90
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yUYaloIIUXCs

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcumanbHBIN MaxkcuMalibHBIN
OneMeHTHI yueOHOH 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
Koncnexkt camonoaroros- 2 1 1 4
K1
KonTponbHas pabota 10 5 5 20
Omnpoc Ha 3aHATHAX 8 5 5 18
OT4eT Mo MHIUBUTYAITb- 10 5 5 20
HOMY 33JJaHHIO
OtyeT no nabopaTopHOM 2 6 8
pabote
Hroro makcumym 3a nepu- 30 18 22 70
on
DK3aMeH 30
Hapacraromum utorom 30 48 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Koposun H.B. O6mias xumus : yaeOHuk s BTy30B / H. B. KopoBuH. - 7-¢ u3n., ucnp. - M. :
Bericmast mikona, 2006. - 556[4] c. : un., Taomn. - (ITobequtens KOHKypca yaeOHHUKOB). - bubmmorp.: c. 546.
-Ilpenm. ykas.: ¢. 547-558. (namuune B oubamoreke TYCVYP - 220 3k3.)
2.  OcHoBHI 001IeH U (u3nueckoir xumun: Ydaebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnexTponHbIii pecypc] - Pexxum mocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenusi: 01.05.2018.

12.2. lonotHUTEILHAS JTATEPATYpa

1. T'muaxa H.JI. OGmas xumus : yaeoHoe nmocodue mist By3oB / H. JI. I'munka. - 11-e u3a. - M.-JL.
: Xumus, 1964. - 688 c. : ui., Tabi. - Imen. ykas.: c. 669-670. - [Ipenm. ykas.: c. 671-688. (ayni: 37 3k3.;
Bcero 37 9k3.) (Hanmnuue B oudmuorexe TYCVYP - 37 2k3.)

2. Xwumus: Yuebnoe nocodue / I'. B. CmupHoB, I'. M. Slkynuna; MuHHCTEpCTBO 00pa3oBaHUs
Poccuiickoit @enepanuu, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM YMPABJICHUS U PATUOIJICK-
TpoHuKH, Kadenpa TexHOIOrun paanodaeKTpoHHOM ammapaTypsl. - Tomck : TMIJIO, 2000. - 157 c. : un
(maymune B 6ubmmotexe TYCYP - 31 3k3.)

3. T'munxa H.JI. 3agaum u ynpakHeHus mo oouieit xumun : Yuebnoe nocodue s By3os / H. JI.
I'muuka. - 20-e u3a., crepeorur. - M. : Xumust, 1973. - 263[1] c. : un. - b. u. (Hanu4ue B 6ubmuorexe TV -
CVYP - 38 3k3.)

4. AxmeroB H.C. Heopranuueckas xumus : yue6Hoe nocodue st By3oB / H. C. AxmeTtos. - M. :
Bricmiast mikona, 1969. - 638[2] c. : uin. - [Ipeam. ykas.: ¢. 629-639. - b. u. (Hanuuue B Oubmuorexe TY -
CVYP - 1553K3.)

5. Yuxkun E.B. Xumus [Tekcr]: yueObnoe nocobue / E. B. Uukun; MuHuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00yueHus. - Tomck: Dnb Konrent, 2012. - 170 c.: u.
- bubmorp.: c. 157. (nanuune B 6ubamoreke TYCVYP - 62 5k3.)

6. Xumus: Yuebnoe nocobue / Hukun E. B. - 2012. 170 c. [DnekrponHHbIi pecype] - Pexxum mo-
cryma: http://edu.tusur.ru/publications/1138, nata oopamenus: 01.05.2018.
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Xumwus: Metoauueckue ykasaHHs JUIsl IPOBEIACHUS MPAKTHUECKUX 3aHATUH, 1a00paTOPHBIX
paloT 1 OpraHu3alui CaMOCTOSATENILHON PabOThl CTYAEHTOB MO JUcHUIUIMHE «XuMusy / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBIA pecypc]| - Pexum moctyma: http://edu.tusur.ru/publications/5137, nara 06-
pamenusi: 01.05.2018.

2. Yuxwun E.B. C6opnuk 3amau no obmei xumun [Tekcr] : yaeOHO-MeTomuueckoe mocooue / E.
B. Yukun; peu. kanxa. xum. Hayk A. W. I'ananos; pen. C. 5. Anekcanaposa; MUHHCTEPCTBO 00pa30BaHuUs
n Hayku Poccuniickont ®@enepanyn, TOMCKUI rocylapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
oatekTpoHuKH (Tomck). - Tomck: TomMckuii rocy1apCcTBEHHBIH YHUBEPCUTET CUCTEM YIPABJICHUS U pa-
Irno3IeKTpoHukH, 2015. - 296 c. (manmuuue B 6udmmotexe TYCVYP - 100 3k3.)

3. COopHuUK 3a7a4 U yrnpakHeHHH 1o oOmiel xumun: COOPHUK 33/1a4 M YIPaXHEHUH 1o o01eit
xumun / Ywxkwn E. B. - 2012, 220 c¢. [OnekrpoHHbIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642, nata obpamenus: 01.05.2018.

4. JlaGopaTtopHble pabOThI 10 XUMUHU: Y 4eOHO-METOAMYECKOE [TOCOOUE /1JIsl IPOBEACHUS J1Tabopa-
TOPHBIX Pa0OT M OpPraHU3alMM CaMOCTOATENbHOM paboThl cryneHToB / TuxonoBa M. B. - 2018. 50 c.
[OnexkTponHbIii pecypc| - Pexum poctyma: https://edu.tusur.ru/publications/7169, nara oOpamenus:
01.05.2018.

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

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

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

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

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

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

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

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

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

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ol0ecreueHue

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

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

13.1.2. MaTepuaJibHO-TEXHUYeCKOe U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI
YyeOHast aymuTopust
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yueOHasi ayuTOpus JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATUN NMPAKTUYECKOro TUMa, ydeOHas ayauTopus JUIsl IPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIEHHUE JIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), TOMEIICHHE ISl TIPOBEJIe-
HUS TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIlUHM, MOMELIECHHE AJIsl POBEIEHUS TEKYIIETO0 KOHTPOJIS U
MPOMEXKYTOYHON aTTeCTalliH, TOMEIICHHE JJII CAMOCTOSITEIIbHON paOOThI

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

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Kommetotep Pentium Dual Core G850;

- Tenesuzop LED 47;

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
JlaGoparopusi XuMuu
ydeOHast ayIUTOPHS IS TPOBEICHUS 3aHATHH JTAOOPaTOPHOTO THIIA
634050, Tomckas o6macts, T. Tomck, Jlennna npocrnekT, a. 40, 424 ayn.
Omnwucanne uMeronierocst 000pyIOBaHuUS:
- Jlocka MarHUTHO-MapKepHasi;
- Cton nmaGoparopHslit (6 mT.);
- Cton naGopaTopHbIN BBICOKHI - 3 (6 1IT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;
- Pabouee mecTo mpermnoaBares.
[TporpammHoe obecrieueHue He TpeOyeTcsl.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATEIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast ob6nacTtb, . Tomck, Bepimmauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «VHTepHET» U 00eCreynBaloT JIOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OECTICYCHUSI:

- Microsoft Windows;

- OpenOffice;

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

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

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

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

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

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

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

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

14.1.1. TecToBbIe 3a7aHUA

1. OTkpbITas cucrema. ..

a) 0OMEHHMBAETCS C OKPY’KaIOIIeH Cpeaoil SHepruel, HO He MOXKeT OOMEHHUBATHCS BEILIECTBOM

0) oOMEHUBaETCs ¢ OKPYKAIOIIEH CPeol BEIIECTBOM U YHEPTUEH

B) HE OOMEHHBAETCSI C OKpYXKAIOIEH cpeioil HU BEIIECTBOM, HU SHEPTHe

T') 3TO CHCTEMA, TJIe TIPOTEKAIOT TOJIHKO TOMOTEHHBIE PEaKIINU

2. CornacHo 3akony ['ecca, TernoBoii a3 (ekt peakium....

a) 3aBHCHUT OT ITyTH PEAKIIUU B OT COCTOSIHUS HCXOHBIX PEareHTOB

0) HE 3aBUCHUT OT IITH PEAKIMH, a 3aBUCUT OT COCTOSHUS UCXOJHBIX PEareHTOB U MPOIYKTOB pe-
AKIUH

B) HE 3aBUCHUT OT IIyTH PEaKI1H, a 3aBUCHUT TOJIBKO OT COCTOSIHUSI HCXOTHBIX BEIIECTB

T') 3aBUCHUT OT ITyTH PEAKIIUU U OT COCTOSIHUS TIPOYKTOB PEAKIIHA

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

a) yBEJIMUEHUEM SHEPIHU B CHCTEME

0) YMEHBIIIEHUEM YHTPOITUH

I') yBEJTMUEHHEM SHTAJIBITNU

1) YBEJIMYEHUEM SHTPOINU

4. Ecnu ju1s XMMHUYECKOM peakiiuy MpH JaHHBIX YCIOBUSIX n3MeHeHue sHepruu ['md6ca <0, To pe-
aKIusL....

a) HE MOXKET MPOTEeKaTh HA B IPSMOM, HU B OOPaTHOM HalpaBJICHUU

0) uaeT caMONpPOU3BOJIILHO B OOPATHOM HANpaBICHUHN

B)HMJIET CAaMOIIPOU3BOJILHO B MIPSIMOM HAPaBJICHUHU

) UJET B PSIMOM, U B OOpaTHOM HanpaBJIE€HUHU

5. Kak 3aBUCHT CKOPOCTh XUMHUYECKON peakui OT KOHLEHTPAI[MH UCXOAHBIX pEareHTOB?

a) MIPH YBEITMYEHUH KOHIIEHTPAIIH CKOPOCTh YBEINIHBACTCS

0) npy yBEITMYEHUH KOHLIEHTPAIIUH CKOPOCTh MOXET YBEIHMUUBATHCS MIIM YMEHBIIATHCS, B 3aBUCH -
MOCTH OT TIPUPOJIBI PEareHTOB

B) NIPH YMEHBIIEHUH KOHIIEHTPALIUU CKOPOCTh YBETUYHUBACTCS

') CKOPOCTh HE 3aBUCHUT OT KOHIICHTPAIHU

6. CornacHo npaBuity Bant-I'odda, npu yBennueHun teMnepaTtypbl Ha Kaxsle 10 rpaaycosB, cko-
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POCTh peaKkuH...
a) yMeHbIaeTcs B 2-4 pasza
0) yBennuuBaercs B 2-4 pasza
B) ymeHbImaercs B 10 pa3
') YyBETMYUBaEeTCA B 5 pa3
7. UTo Takoe HEprusi akTUBALMU PEAKIIUN?
a) SHEepreTUYeCcKuil Oaphep peakun
0) MmoTHas YHEPTHUsl YaCTHI] B CUCTEME
B) JIONIOJTHUTEINbHAS YHEPTHsI, KOTOpast HeoOxoauma Jtst 3G (HEeKTUBHOTO COyAapeHUs YaCTHI]
I') cyMMa MOTCHIIMAIIbHONW U KHHETHYECKOW YHEPTUN
8. Kakue (hakTophl BIUSIOT HA CMEIIEHUE XUMUIECKOTO pAaBHOBECHS?
a) TeMIieparypa, Karajau3aTop, JaBJIeHHe
0) Temneparypa, JaBJICHHE, KOHIIEHTPAIIHS
B) JIaBJicHHE, KOHIICHTpAIHs, KaTaJu3aTop
T') CTENICHh H3MENIBYEHHOCTH, AaBIICHUE, TEMIIepaTypa
9. B y31ax KpUCTAUIMUECKON PEIIETKHA MeTalila HaXOASITCA. ..
a) MOJIOKUTENTBHO 3apsHKEHHBIC HOHBI METAINIA, CBSI3aHHBIE C SJICKTPOHAMU
0) oTpULIATENHFHO 3apsKEHHbIE HOHBI METaJlIa, CBA3aHHBIE C AJIEKTPOHAMHU
B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

T') MOJOKUTEIBHO 3apsyKEHHbIE HOHBI METal1a, MEX/1y KOTOPBIMU JIBUKYTCS CBOOOTHBIE JIEKTPO-

HBI
10. lNaibBaHUYECKHI DIIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM...
a) MoJ1 ACMCTBHEM AJIEKTPUIECKOTO TOKA IPOTEKACT XUMHUYECKAas peaKIus
0) 1moj IeCTBUEM DJIEKTPUIECKOTO TOKA BHIPA0ATHIBAETCS AIEKTPHUUECKAsT YHEPTUS
B) BO3MOXXHO IIPOTEKAHNE XUMUYECKON peakiuu 0e3 yJacTHsl JEKTPUIECKOro TOKa
T) B pe3yJbTaTe MPOTEKaHUs XUMHUECKOM peakliiy BbIpadaThIBaeTCsl SJIEKTPUUECKUNA TOK
11. Kakue 31eKTpoibl IpH IEKTPOIIN3E ABISAIOTCS HHEPTHBIMU?
a) MeJTHbIe
0) LIMHKOBBIC
B) rpapuTOBBIC
T') AJIIOMUHUEBbIE
12. Kakoii u3 ciiy4aeB HE OTHOCHUTCS K SJIEKTPOXUMHUUYECKON KOPPO3UH?
a) U3JIeJHe U3 CTaU TIOTPYKEHO B PACTBOP CEPHOM KUCIIOTHI
0) u3Ienre U3 CTalld OKUCIISAETCS KUCIOPOIOM BO3IyXa
B) MEJIHBIN U ’KeJIe3HBIN MPOBOJ] KOHTAKTUPYIOT B pacTBOpE Cyib(dara Menu
T') CTaJbHOE U3JIENINE, TOKPHITOE CIIOEM HHUKENs, B PACTBOPE KUCIIOTHI
13. OTHONIeHKE YKcTia MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY pacTBoOpa - 3TO...
a) HopManbHast KOHIICHTpAIHs
0) MaccoBas 1o
B) MonsipHast KOHIICHTpAIIHS
r) MomnbsHas 107s
14. Ecnu pH = 2, To peakuus cpeabl B paCTBOPE...
a) llenounas
6) Kucnas
B) HeiirpanbHas
) 3aBUCHUT OT NPUPO/IbI BEIlleCTBA
15. CornacHo 3akony Payins, naBineHue napa Hajl paCTBOPOM. ..
a) BCer/a BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTETIEM
0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM
B) paBHO JIaBJICHUIO Mapa HaJl YUCTHIM PacTBOPUTEIIEM
T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

16. Ecnu B uncTyto Boxy A00aBUTHh HEOOJBIIIOE KOJUYECTBO COJIM, TO TEMIIEpaTypa 3aMep3aHus

oyner...
a) <0
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6) >0

B) =0

') HE U3MEHUTCSA

17. Kakoil THUTT KpUCTAJUTMUECKON PENIeTKH UMEIOT BEIIeCTBa, 00JIaIaroIIie MOTYITPOBOTHUKOBBI-
MU CBOMCTBaMHU?

a) aToMHas

0) MOHHAas

B) METaJUTMYECKas

I') MOJIEKYJISIpHAS

18. [l XUMUYECKUX 3JIEMEHTOB, KOTOPhIE MMEIOT Ha BHEIIHEM AJICKTPOHHOM ypoBHE 1-2 3j1ek-
TPOHA, XapaKTCPHBI

a) HEeMETaJUIMYeCKUEe CBOMCTBA

0) METAJLINYCCKHUE CBOMCTBA

B) OKHCIIUTENIbHbBIE CBOMCTBA

) ampoTepHbIe CBOUCTBA

19. Kakue cBoiCTBa XapaKTE€pHBI JJIsI SJIEMEHTOB C MOJHOCTHIO 3aBEPIICHHBIM BHEITHUM SHEpre-
TUYECKUM YPOBHEM?

a) BOCCTAaHOBUTEJIHHBIC

0) OKHCIIUTEIbHBIC

B) METaJUTMYECKHE

T') 2JIEMEHT He 00JIaaeT HU OJHUM U3 MIEPEUUCIICHHBIX CBOMCTB

20. Kaxumu cBorictBamu o0namaror d-3ieMeHThI?

a) HeMeTaNInYeCKUMU

0) OKHCIUTEITLHBIMHU

B) METaJUTMYECKUMHU

T') HHEPTHBIMHU

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

1. IIpenmer xumMuHu. ATOMHO-MOJIEKYJsIpHAs Teopus. OCHOBHBIEC NOHATHSA: aTOM, MOJIEKYJIA, HOH,
xumuueckuil snemeHt. IlpocTeie u crnoxxHbie BeuectBa. Monb. MomnsipHast Mmacca. DKBUBaJIEHT, YKBHBa-
JICHTHas Macca.

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

3. 'a30BBI€ 3aKOHBI: 3aKOH 0OBEMHBIX OTHOIIIEHUH, 3aKOH ABOTaJIpo, 3aKOH SKBUBAJICHTOB.

4. CtpoeHue atoMa U NEpUOAUYECKas CUCTEMA IEMEHTOB. KBaHTOBO-MeXaHUUECKasi MOJIENb aTo-
Ma. AtomHasi opoutans. @opma aTOMHBIX opOuTanei (s, p).

5. KBanroBsle uncna. [Ipunnun [Taymu. ITpasuiio I'ynaa. Ilpasuno Kneukosckoro.

6. [lepuonnyeckast cuctemMa 1 NOPAOK 3a0JHEHUS SHEPreTUUECKUX YPOBHEH B CTPYKType aToma.

7. Pannycsl aTOMOB M MOHOB. DJIEKTPOOTPULATENBHOCTb. JHEPTUsl MOHU3ALUHU, CPOJCTBO 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. KoBasieHTHas CBSA3b, MEXaHU3MBI €€ 00pa30BaHusA: OOMEHHBIN, JTOHOPHO-AKLIETITOPHBIH.

10. IonsipHOCTH KOBAaJIEHTHOM CBSA3H. TeOpHs BAJICHTHBIX CBSA3EH U OOBSICHEHHE BAJIGHTHOCTH dJIe-
MEHTOB METOJIOM BaJICHTHBIX CBsi3eil. OCHOBHOE U BO30YKJIEHHOE COCTOSHUE aTOMA.

11. I[IpocTpaHcTBeHHAs CTPYKTypa MoJieKy/. TUrbl CBA3EH — G, T.

12. MonHas cBsa3b. Meramnnueckast CBs3b.

13. ®usnyeckoe COCTOSHUE BelIECTBA. TBepaoe Teno. DHEpPrus KPUCTAUIMYECKOH pPELIeTKH.
THIbI KpUCTAIUIMUECKUX CTPYKTYP U UX CBOWCTBA.

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

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

16. CoiicTBa amdporepHoCcTU. PeakiimoHHas cnocoOHOCTh aM(OTEPHBIX OKCUI0B U THIPOKCH/IOB.

17. PactBopsl, TUnbl pactBOpoB. [Iponecc pactBopeHUs.CriocoObl BBIPAKEHHUSI KOHIEHTPALUU
pacTBOpOB.
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18. PactBopumocTs. IlepeHachllieHHbIE PacTBOPBI. DHEpreTuka pactsopenus. Kpucramiornapa-
THI.

19. CgoiicTBa pacTBOpoB HeaneKTponuToB. Ocmoc. 3akon Bant-I'opda. 3akon Payns. Temnepary-
pa KUIICHWS U 3aMEP3aHUsl PaCTBOPOB.

20. Teopus snekTponuTUYecKoi quccouuanu. CTernenb AMCCOUUAlNM, KOHCTAaHTa AUCCOLUALIUHN.
N3oronnueckuii ko3 punnent. CBOMCTBA paCTBOPOB AJICKTPOIUTOB.

21. Xumnueckas tepmoauHamuka. [lonsatue xumuueckoi cuctembl. Tumbl cucteM. PaBHOBeCHOE
COCTOSTHHE CHCTEMBI.

22. Tunbl TEpMOANHAMHYECKUX MPOLECCOB: 00paTUMbIe, HeOOpaTUMbIE, CAMOTIPOU3BOJIbHBIE, PAB-
HoBecHble. OCHOBHBIE MOHATHS TEPMOJMHAMUKU: BHYTPEHHSS SHEPrus, paboTa, TemoTa.

23. TlepBerit 3akoH TepMonuHaMuKu. [loHsTue sHTanbnuu. TermmoBol AGGeKT peakiuu, IK30Tep-
MUYECKHE U SHIOTEPMHUUYECKHUE PEAKIIUH.

24. TepmoxuMuYecKHe ypaBHEHHsI U UX ocoOeHHOCTH. CTaHIapTHbBIE TEIUIOTH 00pa3oBaHMS Be-
LICCTB.

25. 3akoH ['ecca, cneactBue u3 3akoHa ['ecca. Ilonarue snTponuu. Bropoil u TpeTuii 3aK0H TepMO-
JUHAMHKH.

26. CaMOIIpOM30BOJIbHBIE MPOLIECCHl. DHTAIBIMUHBIA U SHTPONUHHBIN (PaKTOPbl XUMUYECKHX pe-
akmuii. Daeprus ['ub6ca.

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

28. BausiHie KOHIIEHTpaluy Ha CKOPOCTh peaKIMK. 3aKoH AeUcTBYIOIMX Macc. KoHcTaHTa ckopo-
CTH PEaKIIHH.

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

30. 3aBUCMMOCTb CKOPOCTH pEaKLMU OT Karanusartopa. Karanms

31. OGparumbie 1 HeoOpaTHUMBbIE XMMHYECKHE pEaKIMu. XHMHUYEeCKoe paBHOBecue. KoHcTaHTa
paBHOBeCHs. 3aKOH JEUCTBYIOIUX Macc ais paBHoBecus. [Ipunnun Jle-Illatense. CaBUr XMMHUYECKOTO
paBHOBECHS.

32. OKHCIAUTENBHO-BOCCTAHOBUTENbHBIE peakiMU. CTENEHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOB-
JIeHHE. DNEKTPOAHBIE MPOLIECCHI. DNEKTPOAHbIC MOTEHIMAN. YpaBHeHre HepHera.

33. 'anbBaHUUYECKUM AIIEMEHT. DINEKTPOXUMUYECKUE MTPOLIECCHI. DNEKTPOABUKYIAs CUjla rajbBa-
HUYECKOro 3yieMeHTa. CTaHAapTHBIN BOJAOPOIHBIN IEKTPOI.

34. DnekTpoau3 B paciiaBe. DIEKTPOIU3 B PACTBOPE.

35. 3akonsl @apazes. Beixoa o 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. JlaiiTe onpeneneHus MOHITHIM «atom». M3 4ero oH coCTOUT, uMeeT Jiu oH 3apsa? [IpuBenute
TUTAHETAPHYIO0 MOJICTh CTPOCHHSI aTOMA.

2. KakoB 3apsin snektpona? 3a c4eT 4ero MpoTeKaeT XUMUYECKasi PeaKIysl, B YeM €€ CYIHOCTh?

3. Uto takoe monekyna? meer nu oHa 3apsa? IlpuBenurte npumepsl MoieKyl BewecTB. M3 yero
OHH COCTOST?

4. Yto takoe non? Mmeet u oH 3apsin? Kakue ecTh TUIIBI HOHOB M Kak OHU Ha3biBaroTcs? [IpuBe-
JUTE PUMEPHI HOHOB pa3Horo Tumna. Kak o6pa3yrorcs Te uin uHbie TUIIBI HOHOB? OT 4ero 3aBUCHUT 3apsif
HoHa?

5. [IpuBeauTe nmpuMep XUMUYECKOTO IEMEHTa B COCTOSIHHSIX: aToM, MOJieKylna, HoH. [losicHure, B
YeM pa3HHIIA MEXTY STUMHU TPEMsI COCTOSHUSAMHU U KaKUMHU CBOMCTBaMHU 00JIaJIaeT Ta WM MHAS YaCTHIIA.

6. Uto Takoe xonuuecTBO BemecTBa? Kak oHo o0o3HauaeTcs, B ueM uzMepsietrcsi? 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. [IpuBeauTe mpUMephl XMMHUYECKHUX BEIIECTB. UTO MOKA3bIBAIOT MOJCTPOUYHBIE HHACKCH B Op-
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MyJlaX XUMUYECKUX BEIIEeCTB?

9. Uto Takoe crexuoMeTpuieckne ko3 duimenTsI? [ 4ero ux paccTapisiiOT B YPaBHCHUSX XHU-
MUYecKuX peakiuii? KakoBel mpaBmiia pacCTaHOBKU KO3 PUIHEeHTOB? UTO MOKa3hIBAET CTEXUOMETPUYE-
CKHi KOO(DPUITUEHT B ypaBHECHUH PEAKITAN?

10. Chopmymupyiite 3akoH ABoraapo. UTo Takoe HOpMallbHBIE yclnoBHs? UTO Takoe MOJSPHBIN
0o6wveM raza? Kak o o003Ha4aeTcs, B UeM uU3MepsieTcs u 4yeMy oH paBeH? Kakoit o0beM 3aHMMaeT ra3 Ko-
au4ecTBOM 1 Mouib npu H.y.?

11. Kak paccumthiBaeTcs 00BEM raza IpH yCIOBHSX, OTIMYHBIX OT HOpManbHBIX? [IpuBemure
ypaBHeHue MenpeneeBa-Knaneiipona, NosiCHUTE Kakue BETMYUHBI TaM HCTOIb3YIOTCS.

12. TlpuBenute OCHOBHBIC (OPMYJIBI Il pacdyeTa KoJudecTBa BemiecTBa. Kakue BenWUMHBI IS
ATOTO UCMONb3YI0TCA?

13. Yro Takoe mpocThie U CIoXKHBIE BemecTBa? [IpuBeanTe nx kiaccudukaiuio.

14. VI3 yero cocTosIT OKCUJIbI, COJIA, KUCIOThI, OCHOBaHUsA? UTo Takoe kucioTHbie ocTaTku? pu-
BEJUTE MIPUMEPHI 3TUX COCTUHEHUH.

15. Yro Takoe sxBuBasieHT? YTO Takoe GakTop SKBUBAIIECHTHOCTH U Kak OH o0o3HavaeTcs? Kak ero
MOXHO paccunuTaTh? JJisi KaKMX 3JIEMEHTOB OH SIBJISIETCS TOCTOSTHHBIM U nodyemy? [IpuBenure npumepsl.

16. Kak paccuntaTh SKBUBAJICHTHYIO MacCy MPOCTHIX U CIOXKHBIX BewecTs? [IpuBenure popmysl,
MOSICHUTE KaKhe BEIMYMHBI B HUX HCTONb3ytoTcsa. Kak 0003HavaeTcsi SKBUBaJIEHTHAsI Macca, B YeM U3Me-
psiercs?

17. Yto Takoe »KBHBaJICHTHBIM 00beM Taza? Kak ero moxxno paccumrtats? [Ipusenure Gopmyimy,
MOSICHUTE KAaKHE BEJIMUYMHBI TaM HUCTIOJIB3YIOTCS.

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

19. ChopmymupyiiTe 3aKOH IMOCTOSTHCTBA cOCTaBa BemecTBa. Uto Takoe Oepromnuanl? [Ipusenure
MPUMEPBI BEIIECTB MOCTOSHHOTO M HETIOCTOSTHHOTO COCTAaBa.

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

21. Chopmynupyiite 3aKOH OObEMHBIX OTHOIICHUH, MTOSICHUTE, JUIS KAKMX PACYETOB OH MPUMEHHM.

22. ChopMynupyiTe 3aKOH COXPAHEHHUSI MACChI BEIIECTRA.

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

1. OnummTe rIaHeTapHyl0 MOJIENb CTpOoeHHs atoma (Mozpenb Pesepdopaa), mokaxkute rpadude-
CKH.

2. Ha yem ocHOBaHa COBpeMEHHasi Mojieib cTpoeHus aroma? Kak paccmarpuBaeTcs 3J€KTPOH U
€r0 JBMKEHHUE B DTOH MOAEIHN?

3. Yto Takoe snekTpoHHOe 001ako? [IpuBenure rpaduuecku mpuMep 3IEKTPOHHOrO o0Jiaka aToMa
BoJopoAa. Kak M3MeHsAeTcsl MIIOTHOCTh 3JIEKTPOHHOrO o0aka Mo Mepe yHaJeHUs OT s1apa U mnodemy?
Hmeet 1 31eKTPOHHOE 00JIaKO TPAHUIIBI?

4. Yto Takoe aromHasi opoutans (AO)? [Touemy AO moryt mmerh pasHble pazmepni? Kak 3To
BJIMSAET Ha cBoicTBa aroma? Kak o6o3Ha4atoTCs rpaduecky aTOMHbIE OpOUTAald, JIEKTPOHBI Ha OpOuTa-
X ?

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

6. Kak o0o3Ha4aeTcs rmaBHOe KBaHTOBOE unciio? Kakue 3HaueHUs] IPUHUMAET INIaBHOE KBAHTOBOE
yuciao? 3a 9To OHO oTBeuaeT? UTo Takoe SHEPreTUYECKU YPOBEHD (JIEKTPOHHBIN CIT0#)?

7. DNEKTPOHBI KaKOTr0 YHEPreTUYECKOr0 YPOBHS UMEIOT HAUMEHBIIYIO SHEPrUI0? DIEKTPOHBI Ka-
KOI'O SHEPTreTHUYECKOr0 YPOBHS HaxXo[ATCs Haubosee OJM3Ko K sApy U nouemy? Kak cBs3aH pasmep aToM-
HOU opOHTaIM U rIaBHOe KBaHTOBoe uucio? [IpuBenure rpaduueckuii mpuMep MHOTO3JIEKTPOHHOTO aTo-
Ma, OSICHUTE OTBET.

8. Kak o6o3Hauaercss moO0YHOE KBaHTOBOE 4ncio? 3a 4To oHO oTBevyaeT? Kakue 3Ha4eHUS OHO
npuHuMaet? Kakoit hopme opOurtanu onu cootrBercTBytot? [lpuBeaure rpaduueckue nmpumepsl. Uto Ta-
KO€ SHEPreTUYECKUM 1TOypOBEHD?

9. Kak mpoucXoauT paclierieHue SHEPreTuYeCKuX ypoBHer Ha moaypoBHU? Ckonbko AO 1 37ek -
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TPOHOB MOJKET BKJIFOUATh MOTyPOBEHB TOTO WK MHOTO THa? [TokaxuTre rpaduyecku.

10. Kak o003HauaeTcsi MarHUTHOE KBaHTOBOE unciio? 3a yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
MPUHUMAET JJIsi opouTaneit pasnoro tumna? [IpuBenure rpadudeckre IpuMepsl.

11. Yro takoe ciua? Kak o0o3Ha4aeTcss CMMHOBOE KBAaHTOBOE unciio? Kakue 3HaUeHUs OHO TIPH-
HuMaeT? Uto Takoe mapasienbHble U aHTUTapallieNbHble cruHbl? [IpuBeauTe rpadudeckrue npuMepsl.

12. Chopmymupyrite npuniumn [Taymu. CKOIBKO 3JEKTPOHOB MOTYT HaXOTUTHCS HAa OAHOW aTOM-
Hol opbutanu? KakoBel ux cnunsl? [IpuBenute rpadudeckuii npumep.

13. Chopmymupyiite mpaBuio KineukoBckoro. OObSICHUTE € €r0 TOMOIIBI0, TIOYEMY TIPH 3aroTHEe -
HUU DHEPTeTUYCCKUX YPOBHEH 2JIEKTPOHAMY CHAvaJIa 3aroJIHIETCS YPOBEHb 6S, a OTOM yXe ypoBeHb Sd.

14. Chopmymupyiite npaswio ['yana. [Ipusenute rpadudeckuii npumep st d-mogyposHs. Kak
OyAeT MPOUCXOIUTH TIOJOBUHHOE 3aII0JIHEHUE 3TOTO MOTypOBHA?

15. KakoB mopsiiok 3amoOJHEHHS] SHEPTETUUECKUX YPOBHEU U MOAYpPOBHEN? UTO Takoe AIEeKTPOH-
Hasi KoHurypamus atoma (3nexTpoHHas ¢opmyna)? Kak ona 3anuceiBaercsi? Kakue 31eKTpOHHBIE KOH-
(burypanuu sBISFOTCS yCTOMYUBBIMU?

16. ChopmynupyiiTe nepuoandIecKuii 3aKOH.

17. Kakyto cTpykTypy numeet tabmmiia MenaeneeBa? YKakXUTe, KaK OMPEICTUTh MEPUO, TPy,
MOATPYIIITY.

18. C To4KHM 3peHUs IECKTPOHHOM KOH(PUTYpAIIMK aToMa, YTO TIOKa3bIBaeT HOMEP dJIEMEHTA B TIe-
PUOIMYECKOI cucTeMe, HOMep Tpymibl, Homep nepuona’? [lpuseaure npumep.

19. Ha kakue cemeicTBa pa3aeistoTcs dJIeMeHThI B Tabauie Menaeneea? Uem 310 00ycioBiaeHO?
Kakumu cBoiicTBaMHu OHU 00ManmaroT (Merauinyeckue, Hemetamndeckue)? K kakum cemeiictBaM OTHO-
CATCSL DIIEMEHTHI TIaBHBIX U MoOouHBIX noarpynn? Ilpusenute npumepsl. Kak n3aMeHs0TCS MeTaaInye-
CKHE M HEMETANTMYECKHIE CBOMCTBA MO nepuoaM u rpynnam? [IpuBeaure npumepsl.

20. Yem ompenensieTcsi BAICHTHOCTh XMMHUYECKOTO 3JIEMEHTa B MNIABHBIX M MOOOYHBIX MOATPYII-
nax? Kakue 31eKTpOHBI SBISIOTCS BAJICHTHBIMA M MOTYT NMPUHUMATh Y4acTHE B OOpPa30BaHUU XUMHUYE-
CKOM1 cBsI3U?

21. Yro Takoe sHeprust noHuzanuu? Kak ona u3meHseTcs mno nepuonam u rpynnam? OObsicHUTE
novemy. [IpuBeaute npumepsl. Kak 3To BIMSIET HAa XUMHUYECKUE CBOMCTBA JIEMEHTOB? Y KAaKHUX DJIEMEH -
TOB HU3KHE YHEPTUY MOHU3ALUU U IToYeMy?

22. Yto Takoe cpoicTBO K 31eKTpoHy? Kak oHO n3MensieTcs mmo nepuoaam u rpymmam? OObsicHUTE
noueMy. [IpuBenure npumepsl. Kak 0HO BIMSET HA XMMUYECKHUE CBOMCTBA 3JI€MEHTOB? Y KaKHUX 3JIEMEH-
TOB BBICOKOE CPOJICTBO K 3JIEKTPOHY U Iouemy?

23. Kak U3MEHSI0TCS paJinyCchl aTOMOB ¥ MOHOB I10 NlepuoAaM U rpynnam? Kak 310 BIMsgeT Ha Xu-
MHYECKHE CBOMCTBA 35ieMeHTOB? [IpuBenute nmpuMepbl. Y Kakux 3JEMEHTOB CaMble OONBIINE PAIUYChl U
nouemy?

24. Yto Takoe anekTpooTpuraresbHOCTh? Kak oHa m3MmeHsieTcs mo nepuojgaM u rpynmnam? Kak
BIIUSIET Ha XUMUYECKHUE CBOMCTBA 3nemMeHTOoB? [IpuBeante npumepsl. Y KakuX 3J€MEHTOB caMasi BBICOKAsI
AIEKTPOOTPULIATEIBHOCTh?

25. YTto Takoe OKHUCIUTEIbHbIE, BOCCTAHOBUTENbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS 1O MEPHO-
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 BEeUIECTBA?

2. Yro takoe xumuueckas cBs3b? Kakyio mpHUpopy, COMIACHO COBPEMEHHBIM MPEACTABICHHSM,
UMeeT XUMHUYEeCKas CBs3b? Kak M3MEHSTCS SHEPrusi CUCTEMBI PU 00pa30BAaHUM XMMHUYECKOW CBSI3U U Ka-
KHE CUJIbI €€ 00YCIIaBIUBAIOT?

3. IlpuBenute mpuMep 0Opa30BaHUsS XUMHUYECKOW CBS3HM B MOJIEKYyJNie Bogopoaa. UTo Takoe mole-
KyJsipHas opourtans? KakuMu TOJDKHBI OBITH CITMHBI B3aMMOJICHCTBYIOIINX JIEKTPOHOB, YTOOBI 00pa3oBa-
JaCh XUMUYECKas CBs3b?

4. JlaiiTe ompenesieHUs] XapaKTEPUCTUKAM XHMMHYECKOM CBSI3U: JIJIMHA CBSI3W, BAJEHTHBIA YTOJI,
sHeprus cBs3u. B kakux eauHunax oHu m3Mepstorcsa? Kak 3aBUCHT 3Heprus cBs3H oT ee JuiMHbI? Kakas
CBSI3b SIBIISIETCS HAMOO0JIee MPOYHO?
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5. Ilepeuncinrute OCHOBHBIE BUJIBI XUMHUYECKOU CBS3H.

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

7. Uem 00ycCIIOBIIEHBI HAPABIEHHOCTh M HACHIIIIAEMOCTh KOBAJICHTHON CBSI3U?

8. Kak obpasyeTcst koBaJIeHTHas CBS3b 10 OOMEHHOMY MexaHn3my? Kakue 37eKTpOHBI MOTYT IIPH -
HUMAaTh ydacTue B oOpa3oBanuu cBszu? [IpuBenute rpadudeckuii mpumep.

9. [Moyemy xuMHUYECKas CBSI3b MOXET 00anaTh MOJAPHOCTHIO? YeM 00yclioBiIeHa TOJSIPHOCTH
cBs3u? [IpuBeauTe mpumep MOISIPHON MOJIEKYIbI, TIOSCHUTE, YTO Takoe YPGEKTUBHBIN 3apsi, AIeKTpUIe-
CKUII MOMEHT JUITOJIS.

10. Yto Takoe KOBaJ€HTHas IOJIApHAs U KOBAJEHTHAsI HEMoJsIpHas cBsA3b? IIpuBenure npumepsl
BEILECTB C 3TUMHU TUIIAMHU CBSI3U.

11. Kak oOpasyercsi KOBaJIeHTHast CBSA3b MO JOHOPHO-AKIENITOPHOMY MEXaHU3MY?

12. [laiiTe onpeneneHne NOHATHUIO BAICHTHOCTh. Kak MOYKHO ONpeAeINTh BAIGHTHOCTD AJIEMEHTA?
Kakue s1eMeHThl UMEIOT MOCTOSIHHYIO BaJICHTHOCTh?

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

14. Kakue >71eKTpOHBI SABJISFOTCS BaJISCHTHBIMH 1171 S,p,d,f — anemenToB?

15. Yem ompenensiercs NpOCTPaHCTBEHHAs CTPYKYyTypa MoiieKyn? [louemy MoseKynbl HMEIOT pas-
Hy10 hopmy?

16. [laiiTe ompeneneHue THIIAM CBSI3U IO MEPEKPHIBAHUIO OpOMTaNe: 6, T U O-CcBA3AM. Kakumu
TUTIaMK opOuTasnei onn oopasyrorcs? [lpusenure rpadpuueckue npumepsl. CpaBHUTE TPOYHOCTH G- U T-
CBSI3H.

17. Yro Takoe kpatHOocTh cBsizu? [IpuBenure mpumep oOpa3oBaHUs OAMHAPHOM, JBOMHOMU, TPOM-
HOU cBs3M. Kakumu Tumamu CBsI3U 1O TNEpeKpbIBaHMIO opOuTaneil oOpa3oBaHa OJMHApHas, JBOWHAs,
TpoiHas cBA3b? CpaBHUTE MPOYHOCTh ITUX CBSI3EH.

18. Yto Takoe rubpunuzanusa? Kakos ee mexanuzm? Kak mpoucxomur sp-, sp2, sp3 — rubpuausza-
nusa? Kakyio reoMeTpuro UMEIOT MOJIEKYJIbI C TAKMM THUIIOM THOPUAN3alUU Y eHTpaiabHoro atoma? [Ipu-
BEJIUTE IPUMEDPBI.

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

20. Yto u3 cebst mpeacTaBisieT MOJIEKYIIsipHasl KpucTajuindeckas pemrerka? Kakue gyacTuisl Haxo-
JIUTCS B y31ax penietku? Kakoil Tum cBa3u Mexay y3namu pemetku? KakoBa s3HEeprusi Takol KpUCTAIUIN -
yeckoil pemerkn? Kakue BemiecTBa MOTYT 0Opa30OBBIBaTh MOJIEKYISIPHbIE KPHUCTAJUIMYECKHE PELISTKH?
[IpuBeauTe mpuMeEpHI.

21. Yto u3 cels mpeacTaBsieT aTOMHAsI KpucTauinueckas pemrerka? Kakue yacTHIbl HaXOTUTCs B
y3nax pemetku? Kakoil Tum cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemetkn?Kakue BemecTBa MOTYT 00pa30BBIBATh MOJIEKYISIPHBIE KpUcTaindeckue pererku? [Ipusenu-
T€ MIPUMEDPBL.

22. KakoB MexaHu3M 00pazoBaHMsI MOHHOW cBs3u? Yem xapakTepu3yeTcsi HOHHOCTh CBsi3u? UeMm
OTJIMYAeTCsl KOBaJIEHTHasI MOJIsipHas CBA3b 0T HOHHOM? [Touemy noHHast cBsI3b He 00Ja1aeT HaNpPaBICHHO-
CTBIO U HACHIIIIAEMOCTHIO?

23. Yto u3 cebs mpencTaBisieT HOHHAS KpUCTATMYeckas pemerka? Kakue yacTUIlbl HaXOAUTCS B
y3nax pemerku? Kakoil Tvn cBsizu Mexnay ys3inamu pemerku? KakoBa sHeprusi Takod KpUCTAIIIMYECKON
pemetkn? Kakue BemiecTBa MOryT 00pa3oBbIBaTh HOHHBIE KpUCTATMYeckue pemetku? [IpuBenure mnpu-
MEDBI.

24. Yrto u3 ceds mpeacTaBiseT MeTaUTMUeCKasi KpucTajutnaeckas pemerka? Kakue yacTuiibl Haxo-
JUTCA B y3nax pemeTku? YeM o0yclioBlieHa CBSI3H MEXy y3iaMu perietku? IloueMy B KpUCTAIIMYECKOM
pelIeTKe MeTasuia 3JIEKTOHbI HelloKaiau3oBaHbl? KakoBa sHEprus Takol Kpuctamndeckon pemerku? Ka-
KH€ BEIIECTBA MOT'YT 00pa30BhIBaTh METAJUTMUECKHIE KpUCTAILTNYECKUE pereTku? [IpuBeaure mpuMepsl.

25. CpaBHHUTE MPOYHOCTh, TEMIMEPATYPhl IUIABICHUS, MEXaHUYECKHUE CBOMCTBA, AJIEKTPOMPOBOI-
HOCTB, TEIJIONPOBOJHOCTD, JIETYYECTh Pa3HbIX THIIOB KPUCTAUIMYECKHX pemeTok. OOBsICHUTE, MoueMy
OHM 00JIa1af0T TEMH WJIM UHBIMU CBOMCTBAMU?

PA3JIEJT 4. OCHOBHBIE KJIACCHI HEOPTAHMYECKHX COEJIMHEHUM. PEAKIIMOH-
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HAS CIIOCOBHOCTD BEIIECTB.

1. Uto Takoe creneHb okucieHusn? Kak onpenennts MaKCUMaIbHYIO CTENEHb OKUCIICHUS 3JIEMEH-
ta? Kak oHa CBsi3aHA C BAJIGHTHOCTBIO?

2. Kakue anemMeHThl POSBIIAIOT MOCTOSIHHYIO CTENEeHb OKUCIeHus1? YeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuia HY>KHO 3HATH AJIS 3aIIMCH XUMHUYECKUX (HOpMYI
BEIECTB?

3. [IpuBenute knaccudukanuio BenecTs. Kakne 0CHOBHBIE KIIACChl HEOPTaHUYECKUX COSAMHEHUIN
BbI 3Haete? M3 uero onu coctosdr?

4. TlpuBenute kmaccudukanuio okcuaoB. Kak obpasyrorcs HazBanus okcunoB? Kak Hammcath
(dbopMymy BBICIIETO OKCH/A dTIeMeHTa?

5. [IpuBenute knaccudukaruio KucioT. Kak 00pa3yroTcst Ha3BaHHs KUCIOT?

6. IlpuBenute knaccudukanuio ocHoBanuii. Kak o0pa3yrorcst Ha3BaHUsI OCHOBaHUM?

7. IlpuBenute knaccudukarmio coneid. Kak oOpasyrorcs Ha3BaHus conei?

8. Uto Takoe anektponut? Kakue BemecTsa ABISIOTCS IEKTPOIUTAMU?

9. Uto Takoe anekTposuTHIeCcKas aucconuanus? KakoBel mpaBuiia 3aliMCU YpaBHEHUN JIEKTPOIIH -
TUYECKOH auccouuanun?

10. IIpuBeauTe ypaBHEHUS MOJHOW M CTyNEHYATONW TUCCOLMAIIMUA OKCUIO0B, KUCIIOT, COJIEH M OCHO-
BaHUI.

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

12. C yem pearupyroT KUCIOTHbIE 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 OCHOBHble OKcHibl? IlpuBenuTe npumepsl peakuuid, TOKa3bIBAIOIIMX
OCHOBHBIEC CBOMCTBA. [IpuBeanTe MpUMep r€HETUYECKON CBSI3M «JIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUE».

15. YUto Takoe amdorepHoCcTh? {7151 KakuX 3JIEMEHTOB XapakTepHbl amdoTtepHbie cBoiicTBa? [lpu-
BEJIUTE IPUMEDPBI.

16. C uem pearupyroT ampoTepHbie OKcuabl? [IpuBeanTe npuMepsl peakiinii, TOKa3bIBAIOIINX aM-
dorepubie coiicTBa. [IpuBeauTe MpUMep reHETUUECKON CBSI3H «3JIEMEHT — aM(OTepHBIN OKCHI — aM(o-
TEPHOE OCHOBAHUE).

17. Kak M3MEHSIOTCS KUCIOTHO-OCHOBHBIE CBOWMCTBA JIJIsl S- U P-3JIEMEHTOB B MEpPUOAAX CJIEBa
HampaBo? Kak 3T0 CBSI3aHO ¢ METaJUIMYECKMMH W HEMETAIMYECKMMH cBoMcTBamMu? OT 4ero 3aBUCAT
KHCIIOTHO-OCHOBHBIE CBOMCTBA d-371€MEHTOB?

18. [IpuBeauTE XMMHUYECKHUE CBOMCTBA KUCIIOT.

19. IIpuBeauTe XUMHUYECKUE CBOMCTBA OCHOBaHUH.

20. ITpuBeauTe nmpumepsl aMmGOTEpHBIX OCHOBaHMA. C 4eM OHU MOTYT pearupoBaTh?

21. IlpuBenure XMMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 5. PACTBOPEL.

1. Uto Takoe pacTBOp, paCTBOPEHHOE BEILECTBO, pacTBopuTeib? IIpuBenure npumepsl. [lpusenu-
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 JKMIKOM pacTBopuTene. Kak mpoucxomut
KpUCTam3amnus?

4. Yto Takoe KoHIeHTpauusa? UTo Takoe HACBHIIICHHBIN, pa30aBleHHBIH, KOHIECHTPHUPOBAHHBIN
pactBop?

5. Onummre crnocoObl BEIPAXEHUST KOHIIGHTPAIUK PACTBOPOB, IPUBEANUTE 0003HAUEHUS, (POPMYIIbI
JUISL pacueTa KOHUEHTPALUH, eINHUIBI U3MEpPEHUs (MaccoBasi J10Jis, MOJISIpHAsl OJIsl, MOJISIpHAsl KOHIIEH-
Tpauus, MOJISTIbHAs KOHLEHTpAIHs, HOpMajbHas KOHIEHTpalys, TUTP). Kak MOXKHO KpaTKO 0003HAUYUTh
€IMHUILIBI U3MEPEHUST MOJISIPHON M HOpMalibHOU KoHIleHTpauuu? [IpuBenure npumep. Kak paccuuteiBaer-
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CsI KBUBAJICHT JJIS KHCJIOT, OCHOBAHUM, COJICH?

6. Uto Takoe pactBopuMocTh? [IpuBenuTe KiraccupuKaimio BEMECTB MO UX pacTBopuMocTu. Kak
BIIUSIET MOJSIPHOCTh BEIECTB Ha MX pacTBOopuMocTh? Kak BiMsieT TemriepaTypa Ha pacTBOPUMOCTh Be-
IeCTB?

7. YTo Takoe NepeHaChIIEHHbIN pacTBOp? B KakuX yCIOBHSX €TI0 MOXKHO MOITY4YUTh? B Kakux ciy-
yasx U30bITOK PACTBOPEHHOI'O BEILIECTBA HAUMHAET BBINAAATh B 0CAI0K U3 MEPEHACHIIIEHHOTO pacTBopa?

8. Kakue mporeccsl mpoTekaroT npu oopazoBaHuu pactBopa? Kak M3MeHSeTCs IPH 3TOM SHEPTHS
cucreMbl? Kakumu dakropamu onpeaensercs TerioBoi 3¢ heKT nmporecca pacTBOPECHUs?

9. YUrto Takoe conpBaTAIMs, TUAPATAIIHS, CONBBATHI, TUAPATHI? UTO MPEACTaBISAIOT COOO0M KpHCTam-
noruaparbl? [IpuBeaute nmpumepsl. Uem o0ycioBiIeHO 00pa30BaHKe KPUCTALIOTHIPATOB?

10. Yro Takoe AJIEKTPOIUTHI, HEWIEKTpoauThl? Kakne BelecTBa OTHOCITCS K TOMY WIM MHOMY
tury? Uto Takoe anmekTposmTrueckas auccormanusa? Yto Takoe M30TOHHUECKUH KO PHUITMEHT, ueMy OH
MOJKET OBITh PaBeH, OT YETO 3aBUCUT?

11. Yto Takoe creneHs auccormanun? Kakue BemecTtBa OTHOCITCS K CIIA0OBIM M CHJIBHBIM DJIEK-
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

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

13. Kak 3anuchiBaeTcst BRIpaXKEHHUE KOHCTAHTBI JUCCOIMAITH JJIS CIIA0BIX AMeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Arcconnanuu? YTo mokaspIBaeT 3Ta BeIuYrHa?

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

15. TlpuBeauTe ypaBHEHUE SJIEKTPOIMTUYECKON IUCCONMAnUU BoAbl. K KakoMy THITy 3J€KTpO-
JUTOB OHA OTHOCHUTCS?

16. Uto Takoe noHHOE npou3BeieHre Boabl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUSI HOHOB
BOZIOPOJIa U THIPOKCOTPYIIN B HEUTpasibHOM pacTBope? KakoBO MX COOTHOIIEHHE B KUCIOW U IIEIOYHOU
cpene?

17. Yo Takoe BOIOpOIHBIN MoKka3arenb? Kakue 3HadeHns oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpebl M0 3HAYCHUIO BOJOPOJHOTO OKa3aTesi?

18. Yto Takoe KOJITUraTUBHBIE CBOMCTBA PACTBOPOB?

19. YUrto takoe ocmoc? Ilosicaute, mpuBenure npumep. Ha kakoM (u3MdecKoM sSIBICHUHU OCHOBAH
ocmoc?

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

21. Kak u3MeHseTCs AaBJIEHUE HACBILIEHHOTO [1apa pacTBOpa 110 CPABHEHUIO C YUCTHIM PacTBOPHU-
tenem? [IpuBenure 3akoH Payms 11s1 HEANEKTPOIUTOB U SJIEKTPOIUTOB.

22. Kak u3MeHsI0TCs TeMIiepaTypa 3aMep3aHusi pacTBOpa U TeMIlepaTypa KUIIEHHsSI pacTBOpa IO
CPaBHEHHIO C YMCThIM pacTBoputreneM? Kak MOXHO pacCuMTaTh U3MEHEHHE TEMIEPATyphl ISl HEIJIEK-
TPOJUTOB U NEKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOMMYECKAst U 20YILTHOCKOMUIECKas TIOCTOSTHHEIE?

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

1. Uto u3ydaeT xumMuyeckas TepMOAMHAMUKA?

2. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKasi CUCTEMAY.

3. Ilepeuncnute TUIBI XUMUYECKUX CUCTEM, TAUTE UX XapakTepucTtuky. [[puBenure npumepsl.

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

5. UeM xapakTepusyeTcsi TEepMOAMHAMUYECKOE PABHOBECUE CUCTEMBI?

6. Kakue TUmbl TEPMOAMHAMHYECKHUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHCTEMAX?
JlaliTe X XapakTEpUCTHUKY.

7. Chopmymupyiite 1 3aK0OH TEPMOJMHAMUKH, 3aMUIITUTE €0 MaTeMaTHIYEeCKOe BhIpakeHue. Jlaiite
OTIpe/IeTICHUE TIOHATUSM «TEIIOTa», «paboTa», «BHYTPEHHSISI SHEpTUus». Kak MOKHO MHTEPIPETUPOBATH
3TOT 3aKOH NPUMEHUTENBHO K XUMHUYECKOMY Mpoueccy?

CornacosaHa Ha noprane Ne 23627 24



8. Kakas pabora yarie BCero CoBepIaroTcsi B XuMHueckux cucremax? Kak ee MoxkHO paccunTarsh?

9. Naiite onpenenennie suTanbmmn. Kak ee MoxkHo paccuntars?. Kak oHa 0603Ha4aeTcs, B 4eM U3-
mepsietcs?

10. Yo Takoe TermmoBoit 3¢ ekt peaknun? Kak oH 0003HaUaeTcs1, B 4eM U3MEPSETCs, YeMy OH pa-
BEH IIPU NOCTOSHHOM JaBieHuM? [laiiTe onpeneneHne 5K30- U 3HIOTEPMHUUECKON peakuuu. YTo MOXXHO
CKazaTh O TEII0BOM 3 (deKrTe 00paTMMOro XMMHUYECKOTOo mporecca?

11. Yro uzydaet tepmoxumusa? UYto Takoe TepMmoxumudeckoe ypaBHeHue? Ilepeuncnure ocobeH-
HOCTH 3aIACH TEPMOXUMUYECKUX YPABHEHUM.

12. Yro Takoe cTaHIapTHas SHTAIbIM 0Opa3zoBanus BemecTBa? Kak ona o003Hayaercs, B YeM U3-
MepsSeTCs U KAKUE 3HAYEHUSI MOYKET IPUHUMATh?

13. Chopmymupyiite 3akon ['ecca. [losicHUTE CMBICHT 3TOTO 3aKOHA HA IPUMEPE XUMUYECKON peak-
LUN.

14. Chopmymupyiite cneactue u3 3akona ['ecca. [IpuBenute MmareMaTiHuecKoe BhIpaKEHUE, MOSIC-
HUTE, U pacyeTa Kakod BEIMYUHBI OHO IIPUMEHSETCSI.

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

16. IlosicHuTe Ha pUMeEpe, KaK U3MEHSIETCS] SHTPOIHUS BELIECTBA IIPU MOBBILIEHUH TEMIIEPATYPHI.
C uyeM cBsI3aHBI 3T U3MEHEHUA? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasl BBICOKasl U Io4eMy?

17. Yro Takoe cTaHIapTHAst SHTPOIINS BEIIECTBA, KaK OHa 0003HAYAETCS, B YeM U3MEpSeTCs?

18. Kak MO>XHO paccuuTaTh U3MEHEHHE SHTPOIUHU B MIPOIECCE XUMUUYECKUX peakuuii? [TpuBenure
MaTEMaTU4YECKOE BbIPAKEHHUE.

19. Chopmynupyiite 2 3aKOH TepMOAMHAMUKH. JIJIT KaKMX CUCTEM OH mpuMeHUM? MOXKeT i pe-
aKUUs MpOTeKaTh ¢ yMeHbIIeHueM >HTponuu? Kakue nBa ¢akTopa sIBISIOTCS IBMKYIIEH CHIION camo-
IIPOU3BOJIBHOTO MPOTEKaHUS peakunuu?

20. Kak paccuutats sHepruto ['mo6oca? Kak ona o6o3nauaercs, B ueM usmepsierca? s yero uc-
MOJIb3yeTCs 3Ta BelnuunHA? KakoBBI KpUTEpHM CaMOIPOM3BOJIBHOTO MPOTEKAHMS PEAKIUU B MPSIMOM H
00paTHOM HamnpaBJICHUU?

PA3JIEJI 7. XUMMNYECKA A KUHETUKA. XUMNYECKOE PABHOBECHE.

1. Yro n3ydaer XuMHUueCKast KHHETUKA?

2. Yrto takoe xoHueHtpanus? Kak ona o6o3naugaercs? Kak W3MEHSIETCS KOHIIEHTPAIIUS UCXOMIHBIX
peareHToB U IPOAYKTOB NpHU NpoTekaHuu peakuuu? Ilpusenure npumep.

3. JaliTe ompeneneHne CKOPOCTH XUMHUEeCKor peakiuu. Kak oHa o6o3Hauaercsa? Kak ee MOXHO
paccuutaTh? YTO Takoe 3J€MEHTApHBIN aKT PEAKINH?

4. Y10 TaKkoe TOMOT'€HHBIE U TeTeporeHHbie peakuuu? [IpuBeaure npumepsl.

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

6. OT kakuX (PaKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKON pEeaKIuu?

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

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

9. ChopmynmupyiiTe 3aKOH JIEUCTBYIOLIUX MaccC I CKOPOCTH XUMHUYecKoi peaknuu. [IpuBenute
€ro MareMaThueckoe BblpakeHue. IloscHuTE, Kakue BEIMYMHBI MCIIONB3YIOTCS B 3TOM BbIpaykeHUH. UTO
TaKO€ KMHETHYECKOe ypaBHeHHE peakinuu? Kakue ects mpaBwia 3anucu 3IM mig peakuuii ¢ yyactuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

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

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

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

13. Yto moka3pIBaeT TeMmeparypHblii ko3dduuueHt ckopoct peakuuu? Kak oH o003HavaeTcst U
4eMy MOKET OBITh paBeH?

14. Uro takoe 3¢ddextuBHOE coymapenue vactun? Kak u3MeHseTCs HEpreTHKa CUCTEMbI MPHU
Nepexo/ie OT UCXOTHBIX peareHTaMm K nmpoaykram peakuuu? [IpuBeaurte rpadguueckuii mpumep, OTBET MO-
SCHUTE.

15. Yro Takoe sHeprus aktuBanuu peakuun? Kak ona o6o3Havdaercs, B ueM u3mepsercsa? OT dero
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oHa 3aBUcHUT? Kak cBsI3aHBI CKOPOCTh PEAKLIMU U YHEPTHsI aKTUBALIUN?

16. [IpuBeaute ypaBHenne 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 XMMHUYECKOro paBHOBecHs. UTO Takoe paBHOBECHAsl KOHILIEHTpALUs Be-
mecTtB? Kak oHa o0o3HayaeTcs?

19. Yto Takoe koHcTaHTa paBHOBecusa? Kak oHa o0o3Havyaercs? Hanummre MareMaTnieckoe BbI-
pa’keHUe U1 KOHCTAHTHI PABHOBECHS, MTOSICHUTE, KAKME BEIMYMHBI TaM UCIOJIBL3YIOTCs? KakoBbl IpaBuiia
3aMMCH KOHCTAHTBI PAaBHOBECHS, €CIIM B XMMUYECKOM peaklUy y4acTBYIOT TBEpIbIC MM I'a3000pa3HbIC
BeliecTsa’

20. Kakue (axropsl BIMSIOT HA CMELICHHE XMMUYecKoro paBHoBecusi? IlosicHure, 4To 03HayaeT
CMEIICHNE XUMHYECKOTO PABHOBECHSI «BJIEBO», «BIIPABO»?

21. Chopmynupyiite npuniun Jle-Illarense. Kyna cmemaercss paBHOBECHE MPU MOBBIMICHUU WU
MOHVKEHUH TEMIIEPaTyphl, JaBJICHUS, KOHLIECHTPpAluu?

PA3JIEJI 8. DJIEKTPOXUMMNYECKUE ITPOLECCHI. KOPPO3MA METAJIJIOB.

1. Uto u3ydaeT 37eKTpoXuMHUsi? 3a CUET Yero MpOTEKAIOT AIEKTPOXUMHUYECKHUE TTPOIIECCHI?

2. YTO Takoe OKMCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu? JlaiiTe onpeaesieHne NoHATHIM «CTe-
IIEHb OKHCIICHUS», «BOCCTAHOBUTENBY, «OKHUCIUTENb», «OKHUCIECHHE», «BOCCTaHOBJIeHHE». [IpuBenute
MPUMEDPBL.

3. Yro Takoe 35ekTpoasl? M3 yero u3 uzroraBnuparoT? Kakue mpoiecchl IPOUCXOAAT Ha MOBEPX-
HOCTH METaJUIMYECKOTO IEKTPOJa P MOIPYKEHUH €T0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0pa3yercst TBOHHOM 3JIEKTpUUYECKHi cJIoi? UTo Takoe 3IMeKTPOIHBINA MOTEHITHAT?

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

6. Uto Takoe cTaHIapTHBII BONOPOIHBIN 31eKTpoa? st yero oH ucnoinbs3dyercs? Yemy paBeH ero
ANEKTPOAHBIA MOTEHIAT?

7. Uto Takoe CTaHAAPTHBINA >JEKTPOIHBIN moTeHan Metaa? Kak oH o6o3Hauaercs, B YeM U3-
MepseTcsa? Uto xapakrepusyeT TaHHas BenuunHa? Kakue 3HaueHUs OHa MOKET MPUHUMATh?

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

9. Uto moka3pIBaeT psij JIEKTPOXUMHUUECKUX HaNpsoKeHU MeTaioB? Kak pacmoyioxkeHbl MeTa-
761 B 3ToM psany? C ueMm cBsi3aHa BOCCTAHOBHUTEIbHAS CIOCOOHOCTh METAJIIOB?

10. YUto Takoe rampBaHu4eckuii anemMeHT? M3 yero on cocrout? M300pa3ute yCTpONWCTBO rajbBa-
HUYECKOT'0 3JIEMEHTA.

11. Kak 3apsi’KeHbl KaToJl M aHOJI B TaJIbBaHUUECKOM 3yieMeHTe? Kakue nmpouecchl NpoTeKarT y UX
noBepxHocTu? I'71e BOZHUKAET 3JIEKTPUUECKHUI TOK B TajlbBaHUYECKOM 3j1eMeHTe? B kakoM HarpaBiieHUU
JBHUKYTCS JJIEKTPOHBI B TAJIbBAHUYECKOM JIEMEHTE?

12. Ha nmpumepe raqpBaHHUYECKOTO 3eMeHTa JlaHmams-Skobu pacckakure Kakue 3JeKTpOXUMUYe-
CKHE MPOLECCHI TaM NpoTeKarT. Hanuinre ypaBHEHUS peakluid Ha KaToJIe U aHOJIE.

13. Kak 3anuchIBaeTcsi cxeMa rajibBaHu4eckoro anemenTa? [IpuBeaure npumep.

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

15. Yro Takoe smektposn3? M3 4ero cocTouT cuctema, rae mpoTekaeT aekTponn3? M3obpasute
rpadu4ecKH.

16. Kak 3apsiKeHbl KaToJl U aHOJ IpH 3JIeKTpou3e? Kakue nporueccsl NpoTeKanT Yy MOBEPXHOCTH
AIEKTPOAOB?

17. Kakue TUIbl 3JEKTPOJOB MCIOIB3YIOTCS MpH 3ekTposuse? M3 yero 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 mponeccsl mpoTe-
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KaroT Ha aHoze u karozae? IIpuBenure npumepsl.

20. Chopmymupyiite 1 u 2 3akonsr Papanes. [IpuBeaure nx MareMatuieckoe Beipakenue. [losic-
HUTE, KAKUE BEJIMYMHBI TaM MCTOJIB3YIOTCA U UX €AMHUIIBI 3MepeHust. s Kakux pacueToB MPUMEHUMBI
9TH 3aKOHBI?

21. Yro Takoe BbIXo[ 10 TOKY? Kak ero MoxxHO paccuuTath?

22. Yto Takoe Koppo3us MeTauioB? Yem xapakrepusyercs nporecc koppo3un? [louemy xoppo3ust
HETraTUBHO BIIMSET HA METAJUINYECKNE KOHCTPYKIIUU U U3Aenus?

23. Uto Takoe xumuueckas kopposus? B kakux cpemax oHa mporekaer? Kakue ObIBarOT THITBI XH-
Mudeckoi kopposuu? Ilpusenure npumepsl.

24. B 4eM 3aKiIio4aeTcs MeXaHU3M XMMHUYECKON Koppo3uu? Hanuimure ypaBHEHUS peakivid, pu-
BEJUTE IPUMEPHI.

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

26. Kakue mecTa B U3AEIUAX U KOHCTPYKIMSIX SABJISIIOTCS KOPPO3UOHHO ONACHBIMU U IToYeMy?

27. Yto Takoe 3JIEKTpOXUMHUUYECKas Koppo3us? B kakux cpegax oHa mpoTeKaeT?

28. B uem 3akit04aeTcsi MEXaHU3M AIIEKTPOXUMHUYECKoN koppo3uu? Kakas cpena eif crocoOcTBy-
er?

29. Ha npumMepe KOppO3UHU CTaIM KUCIOPOAOM BO3AyXa BO BIAXKHOH Cpele MOSCHUTE MEXaHU3M
MIPOTEKAHMS SJIEKTPOXUMHUYECKON KOPPO3UH.

30. Kakue meramisl HanboJee moBep>keHbl kKoppo3unu? IloyeMy HEKOTOpbIe METallIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTaHOBHUTEJIbHYIO CIIOCOOHOCTH, HE MoaBepraiorcsi kopposuu? Ilpusenurte npumepsl
TaKUX METAJLIOB.

31. [lepeuncaure METOBI 3aLIUTHI METAJJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue MetauioB? Kakue BemiecTBa BBHICTYMAIOT JISTHPYIOUIMMHU J100aBKaMu
M KaKk OHU BIIMAIOT Ha cBoMcTBa Metaiia? [loyemy mpu JerupoBaHHM MeTajlla CKOPOCTh KOPPO3UM 3a-
memsiercs? Yem 00yCI0BICHO TO, YTO COBPEMEHHBIE CTAIU SIBJISAIOTCS HEP)KaBEIOLTMMHU?

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

34. B yem omIMuyMe KaTOAHBIX U AHOJIHBIX METAINIMYECKUX MOKpBITUN? [losicHUTE MexaHU3M 3a-
IIUTHI TAKUX MMOKPBITUI Ha npuMepax. Kakue HeToCTaTKK €CTh Y TOTO WM MHOTO THIIA TOKPBITHSA?

35. U3 yero m3roraBiIMBaOT HEMETAIMUYECKHUE 3aliuTHBIE MOKphITUA? IIpuBenuTe nmpumepsl. Ka-
KOBBI HEJIOCTATKH TaKUX IMOKPBITUI?

36. Ha uem ocHOBaHBI METO/bI AIEKTPOXUMHUECKOM 3aUThI? [I0sICHUTE MEXaHU3M 2JIEKTPOXUMHU -
YECKOW 3alUTHl HA MPUMEPE METo/1a MPOTEKTOPHOI 3aIIUThI CTaJILHOTO TPYOOIPOBOIa B MOPCKOM BOJIE.

37. YUro Takoe kaTonHas U aHoAHas 3amuTa’? IloscHuTE MEXaHU3M 3aIlUThHI HA IPUMEpax.

38. Pacckaxkute 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 HHANBUAYAJIBbHBIX 32/1aHUI

WnauBuayanbHoe 3a1anue « OCHOBHBIE MOHATHUS M 3aKOHBI XUMUN

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

2. BoluncnuTh MOJISIpHYIO Maccy BeliecTsa, eciu Macca 500 mu ero napos npu 87 0C u gaBieHun
96 xIla paBna 0,93 .

3. Halitu QaxTop 3KBUBaJIEHTHOCTH M SKBUBAJIECHTHYIO Maccy 3JIEMEHTOB B coenunHeHusx: MgO,
NiCl2, CaF2.

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

5. Onpenenure o0beM a3oTa (H.y.), UCIOIB30BAHHOIO JIJIsl CHHTE3a aMMMaKa, €CJIM TOoIy4eHo 8,5 T
IPOAYKTa PEAKIUH.

NuauBunyansHoe 3aganue «CTpoeHue atoma. IepuoIn4ecKuil 3aKOH

Y NIEPUOJNYECKAs CHCTEMA XUMUYecKuX eMeHToB [[.1. MenneneeBa»

1. Hanumumre 371eKTPOHHbIE KOHPUIYPAIHH CISAYIOIIIX aTOMOB U HOHOB: In, Ba2+, Cl.

2. B kaxoii rpymre, HoArpyIie u nepuoje Haxogutces 3nemeHT Sb? K kakomy ceMeicTBY OH OTHO-
cutcs? YKakuTe, KaKue DJIEKTPOHBI Y ATOTO 3JIEMEHTA ABIIIOTCS BaJEeHTHbIMU. KakoBa MakcuMallbHas Ba-
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JICHTHOCTH 3TOT0 AnneMeHTa? [lpuBeauTte 3nmeKTpoHHO-rpadrueckoe M300paKeHHE BaJICHTHBIX JIEKTPO-
HOB, OIUIIIUTE UX COCTOSHUE KBAHTOBBIMU UHCIAMH.

3. B xakom miepuoje, TpyIe | MOArpyIne HaXOAUTCS DJIEMEHT, €CITU €ro JEKTPOHHAs KOHPUTY-
parus 3akaHnuuBaercs Ha 6s25d10. HazoBure 3T0T 2nement. Kakumu cBolicTBamMu 0071a/1a€T 3TOT SJIEMEHT
— OKHCIIUTENBHBIMU WK BOCCTAHOBUTENHHBIMU? OOBSICHUTE MTOUEMY.

4. Kaxoii u3 snementoB — Mg unu Cl O6yneT obnanath 0ojiee BRIpAXKCHHBIMUA HEMETAUTHUYECKUMHU
cBoiictBamu ? Kakumu cBoiicTBamMu OyayT 007aaTh COCIUHEHUS ITUX DJIEMEHTOB — KUCIOTHBIMU WU
OCHOBHBIMHU? OOBSCHUTE C TOUKH 3PEHUSI STEKTPOHHOM KOH(PUTYPALIUU U MOJIOKEHUS JIEMEHTOB B TepH -
OJINYECKOU CUCTEME.

5. ¥ kakoro aneMmeHTa paguyc aroma Oonbiie — y Li umu Cs? OObACHUTE ¢ TOUKH 3PSHUS DJICK -
TPOHHOU KOH(UTYpAITH U TIOJIOKEHUS 3JIEMEHTOB B MEPUOANUECKON crcTeMe. Kak 370 BIMseT Ha UX XHU-
MHYECKHE CBOMCTBA?

NunuBuayansHOE 3a1aHNE « XUMHUYECKASI CBA3b)»

1. M300pa3ute cTpyKTypHbIe (hOPMYIIBI CIEAYIOIIUX COENMHEHUN U YKaKUTE BaJICHTHOCTb U CTe-
IIEHb OKMCIICHHUS Ka)KIO0ro 3JIeMeHTa B 3Tux BemecTBax: Al203, As203, C12, H2S, CuSO4. Ykaxute THI
XUMHUYECKOH CBSI3U AJIS1 KaXK/I0TO COSMHEHHUS.

2. Ompenenute TUN KPUCTAJUTMUECKOW pemeTku it cnenyrommx coenunenuit: NaF, CoSO4, Si,
Pb, N2. Kakumu ¢usznueckuMu CBOMCTBaMU (ITPOYHOCTH CBSI3W, TEMIIEpaTypa IUIaBJICHUS, MEXaHUICCKHE
CBOWCTBA, AJIEKTPOIPOBOAHOCTD) 00JIa1al0T JaHHBIE COSIUHEHHS U TIoUueMy?

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

4. Kakyto reomerpuio umeer mojuexyna AlF3? [lpuBenure snekTpoHHO-Tpaduueckoe n3odpaxe-
HUE BAJICHTHBIX JIEKTPOHOB B3aMMOJICHCTBYIOIIMX aTOMOB, YKaKHUTE, KaKHe U3 HUX y4acTBYIOT B 00pa3o-
BaHUU XUMHYECKuX cBs3edl. KakoB tumn rubpuamsanuu atoma amromMuHus? Hapucyiite mpocTpaHCTBEH-
HYIO CTPYKTYpPY 3TOM MOJIEKYJIbl, TOKaKUTE MEPEKPhIBAHNE aTOMHBIX OpOUTANIeH, YKaKUTE TUIIbI CBSI3Eil
(m,0).

5. Mcnonb3ys 3Ha4€HUs] OTHOCUTEIBHOM AJIEKTPOOTPHULIATEIBHOCTH, PACIIOIOKHUTE CIAEAYIOIIUE CO-
enuHeHus B nopsake Bo3pacTanus noHHOCTH cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux cTpyKkTyp-
HbIe (DOPMYJIBI U YKQKUTE, K KAKOMY aTOMYy CMELIAEeTCsl 3JIEKTPOHHAs MNIOTHOCTh B 3TUX COCIUHEHUSX.

NuauBuayanbHoe 3ananre « OCHOBHBIE KIACCHl HEOPTaHUYECKUX COSTMHEHU

1. Hanumute Gopmyinbl BelecTB: Cynb(ar JIUTuUs, nepxiopaT aMMOHHUS, HOIU CBUHIIA, THIPOK-
cun mapranna (II), rugpokeua marnus, optodochopHass KUCIOTa, a30THUCTasi KUCIOTA, OKCHJ CBUHIIA
(IV), oxcua xpoma (VI), okeun docdopa (I11).

2. Ha3oBure crenyroue COCIUHEHUs MO COBPEMEHHOM HOMEHKJIATYpPE M YKAKHUTE, K KAKOMY
KJIACCy HEOPTaHMUYECKUX COETMHEHUH (KUCIIOTHI, COIM, OCHOBAHUS, OKCH/IbI, ONHAPHbBIE COCTUHEHHS) OHU
otHocstcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanumute ypas-
HEHUS JIEKTPOIUTUYECKON AUCCOIUAIIH 3TUX COCTUHEHUH.

3.Hanumure ypaBHEHUS peaxiuii:

a) Ag + HNO3(konmn) =...; 06) 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 pesyibrare peakuun Zn(OH)2 ¢ HCI? Hanummure
YpaBHEHHUS PEaKINi, YKaKUTE TUIIBI 00pa3yromuxcs coiei (Kucias, OCHOBHAs, HOpMaibHasl), TaiTe Ha-
3BaHMSI MMOJIYYCHHBIM COSHHCHUSIM.

5. Hanumure ypaBHEHHS peaklUil, C MOMOIIbI0O KOTOPBIX MOKHO OCYIIECTBHUThH 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 HopMaiibHasi KoHIleHTpauuu pactsopa H2S03, 700 Ma kotoporo coaeprkar
20 r H2S03?

3. B 250 mu pactBopa coxepxurcs 7,5 T CuSO4 - 5H20. PaccunTaTh MOJISIPHYIO KOHIICHTPAIIUIO
pacTBopa cynabdara Meau.
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4. Hackonpko noBeicuTcss Tkun u noHusutcss T3am pacTBopa MO CPaBHEHMIO C YMCTOH BOJOH,
eciu B 100 r Bozbl pactBoputh 60 r caxapossl C12H22011?

5. Halinure MOJSIpHYIO Maccy HERJIEKTPOJIMTA, €CIU MpHU pacTBopeHuu 28 T BeuiecTBa npu 27°C
ocMoTHueckoe naBieHue 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 Bogpl, paBHO 100, 8 klTa. OnpenenuTs KaXyIIyrocs: CTEIeHb TUCCOIMAIuH Ccylb(dara Ha-
TpHsL.

NHauBuyanbHOE 3a1aHNE « DHEPTEeTUKA XUMUYECKHUX MTPOLIECCOB. XUMHUYECKask TEPMOIUHAMUKA)

1. PaccuuTaiite TernoBoi 3(dekT peakiuu, 3anuIIuTe TEPMOXUMUYECKOE yPaBHEHUE PEaKIIHH.
CxonbpKko Oapust ¥ KUCJIOpO/Ia B TpaMMax BCTYITHJIO B PEAKINIO, €CIU B Xoze Heé Beiaenunoch 2740 kJx
TEIJIOTHI?

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

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

ZnO(1B) + CO(T) = Zn(TB) +CO2(T)

3. Ilokaxure pacdyeToMm, NpU KaKUX TEMIEPATYpax BO3MOXKHO NMPOTEKAHUM PEAKLIHMHU B IPSIMOM
HaIpaBJICHUMU.

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 pPEaKkIlMH, €CJIM: a) B CUCTEME YMCHBIINTH JaBJIeHHE B 3 pasa; 0) yBe-
JUYUTH KOHLIEHTPALMIO TapOB BOABI B 3 pa3a; B) yMEHBIINUTH KOHLIEHTPALIMIO I1apOB BOJbI B 2 pasa.

2. OnpeaenuTh TeMIepaTypHblid K0A((UIUEHT CKOPOCTH PEAKIMH, €CIIU TPU MOHWKEHUN TEMIIEe-
patypsl Ha 45 0C peakuus 3amennwiach B 25 pas.

3. Peaknus nporekaet nipu 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 IPUCYTCTBUH KaTaau3aropa?

4. B xakoM HarpaBiIeHUU OyAET MPOUCXOIUTH CMEIICHHE PABHOBECHSI PEaKIIH

S(1B) + 2N20(r) = SO2(T) + 2N2(T) ; AHM0=-460 x /%

€CJIM: a) YBEIMYUTH TeMIIepaTypy; 0) yMEHBIIUTH JaBJICHUE B CUCTEME; B) YBEIUUUTh KOHIICHTpA-
uto okcupa azora (I).

5.3anuuTe BHIpa)KEHUE KOHCTAHTBl PABHOBECHS Ul PEaKLIUU:

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

BbIuncnuTh KOHCTaHTY paBHOBECHS PEaKIMM, €CJIM HadanbHas KoHueHTpaus H2 Obuta pasna 0,5
MOJIb/J1, HaYalbHasl KoHLeHTpanus 12 - 0,2 Moib/11 1 K MOMEHTY paBHOBecHsl mpopearupoBaio 20% Bojao-
pona.

NunuBuayansHOE 3a1aHue «IEKTPOXUMUYECKHE npoliecchl. Koppo3usi MmeTannoB»

1. 3anmcath cxeMy TaJbBaHUYECKOTO AJIEMEHTA, COCTOSILIET0 M3 KOOAJIbTOBOIO M KaJMHEBOTO
AJEKTPOAOB, MOTPYKEHHBIX B paCTBOPBI CBOUX COJIEH; HAITMCATh YPABHEHMS SJIEKTPOIHBIX MPOIIECCOB; Ha-
[MCaTh YPaBHEHHUE PEAKIUH, KOTOpask MPOTEKAET B FAJIbBAHUYECKOM DJIEMEHTE; pacCUUTaTh JJIEKTPOJIBU-
KYIYIO CHIy TaJbBaHUYECKOIO 3JIEMEHTA MPU CTAaHJAPTHBIX YCIOBUSAX; PaCCUUTATh JIEKTPOJIBHUKYILYIO
CHIly TajbBaHHWYecKoro sjeMeHTta npu temneparype 30 0C u konuenrpamusx monoB C(Cd2+) = 0,4
moutb/it; C(Co2+) = 0,3 momw/.

2. Ind cnenyrolux BEIIECTB HAaMcaTh YPAaBHEHUS AIEKTPOJHBIX 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 ¢ HEpaCTBOPUMBIMU AIIEKTPOTAMH.

3. Kakue npoaykTsl 00pa3yroTcst pH 3ieKkTponuse BogHoro pactBopa KCl ¢ muHepTHBIME 371€KTpO-
namu? Hamuimmre ypaBHEHHS SJIEKTPOJIHBIX MPOIECCOB. BhIYMCINTh Maccy WM 00beM IPOAYKTOB Ha
ANIEKTPOZIaX , 00Pa3yIOIUXCs PU NPOITyCKaHUK Toka cuitoif 10 A B Teuernnn 30 MUHYT, €CIIH BBIXO TIPO -
nykra coctapigeT 70%.

4. CocTaBUTh CXEMY KOPPO3MOHHOI'O T'aJIbBAHUYECKOIO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
BO3/lyX€ MPU KOHTAKTE aJIOMHUHHUS U Xpoma. HanucaTs ypaBHEHUS JIEKTPOAHBIX MTPOLIECCOB U YPAaBHEHUE
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poluecca KOppo3uH.

5. LIMHKOBYIO TJIACTHUHY, TOKPHITYIO MEJIbIO, OMYCTHJIM B PaCTBOP CEPHOM KUCIOTHI. Omnpenenure
THII IIOKPBITHS, HAIIAIIIUTE YPABHEHUS DJIEKTPOIHLIX IIPOLIECCOB KOPPO3UHU, €CIIHU IIOKPLITHE HE pa3pyllle-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY IaJIbBAHUYECKOTO AJIEMEHTA.

14.1.5. Bonipocbl Ha caMONIOATOTOBKY

[TpenmeT xumMuHu. ATOMHO-MOJIEKYJIIpHAst Teopusi. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYE-
ckull anemeHT. [IpocTeie U ciioxkHbIe BelecTBa. SABiaenue asmotponuu. MosnekymsipHas macca. Moib. Mo-
asipHas Macca. CTeXHOMETPUYECKHE 3aKOHBI: 3aKOH SKBUBAJICHTOB (TIOHATHE SKBUBAJICHTA U HKBUBAJICHT -
HOM Macchl), 3aKOH MOCTOSIHCTBA COCTaBa XMMHUYECKHX COECIUHEHHH. ['a30Bble 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABoraapo. Ilepnonnueckuii 3akoH U TEOPUsI CTPOCHUSI XUMUYECKUX COEIMHEHUN.

CrpoeHue aToMa U IiepuoauvecKas cuctemMa 3yieMeHToB. KBaHTOBO-MeXaHMUecKasi MOJIENIb aToMa.
AtomHas opbutans. Popma aToMHBIX opbutaneit (s, p). Kanrossie uncna. [punmun Iaymu. [IpaBuio
I'yana. IlpaBmiio KneukoBckoro.

[Tepuoanueckas cucrteMa U NOPAAOK 3aN0IHEHUSI SHEPIETUUYECKUX YPOBHEHW B CTPYKTYpE aToMa.
Pannycel aTOMOB ¥ HOHOB. DJIEKTPOOTPUIIATEILHOCTh. DHEPTUS NOHU3AIMH, CPOJCTBO K 3JIEKTpoHy. W3-
MEHEHHUE CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH 110 IEPUO/IAaM U TPYIIIaM.

OcHoBHbIE BU/IbI XMMHUECKOM cBsi3u. [Ipupoaa xummuueckoil cBsi3u. XapakTepUCTUKN XUMUYECKON
cBsi3u. KoBasieHTHast CBs3b, MEXaHU3MbI €e 00pa30BaHMs: OOMEHHBIH, TOHOpHO-aKLenTopHbIi. [lossp-
HOCTb KOBQJICHTHOM CBs3U. Teopus BaJeHTHBIX CBS3eH U OOBSCHEHUE BAJIEHTHOCTU 3JIEMEHTOB METOAOM
BaJICHTHBIX CBsi3eil. OCHOBHOE M BO30YX/I€HHOE COCTOsiHME aTroMa. [IpocTpaHCTBeHHas CTPYKTypa MoJe-
Kyl Tunel cBsizel — o, m. MoHHas cBsa3b. Metaiunueckas cBA3b. PU3MUECKOE COCTOSHUE BEIECTBA.
TBepnoe Teno. DHepruss KpUCTAIIIMYECKON peIIeTKU. THUIlbl KpUCTAaUNIMYECKUX CTPYKTYP M MX CBOMCTBA.
[Tonsitue rudpuanzanyu. OCHOBHBIE THUIBI THOPHUIN3ALINH.

OcHOBHBIE KJIACChl HEOPraHWYECKUX coemHeHU. PeakiimonHas croco6HoCcTh BemecTB. Knaccu-
¢bukanus xumudeckux coequHeHui. Ctenenb okucieHus. OCHOBHBIE KJIACChl HEOPIraHUYECKUX COE/IMHE-
HUil. KucnoTel, comu, OCHOBaHUS, OKCHUIBI, UX KJIAacCU(pHUKAIMA M XUMHUEcKue cBoiictBa. KucnoTHo-
OCHOBHbIE CBOIcTBa BemlecTB. CBolicTBa aMmpoTepHOCTH. PeakiimonHas crnocoOHOCTh aM(pOTEPHBIX OKCH-
JI0B U ruApokcuioB. Tunsl coneil. MI3MeHeHre KMUCIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB 110 IIEPUOAAM U
rpynmam.

PactBopsl, Tumsl pactBopoB. IIpomecc pactBopenusi. CrnocoObl BbIpak€HHsI KOHLEHTpALUH
pactBopoB. PactBopumocTs. IlepeHachinienHbple pacTBOpbl. DHepreTuka pactBopenus. Kpucramioruapa-
Tl. CBOliCcTBa pacTBOpoB HeaneKTponuToB. Ocmoc. 3akoH Baunt-I'odda. 3akon Payns. Temnepatypa ku-
NEHUsI U 3amep3aHusl pacTBOpoB. Teopus 3ieKTposMTHUECKOM auccounanuu. CTeneHb IUCCOLMALUY,
KOHCTaHTa auccounanuu. M3oronnyeckuii koapurment. CBoiicTBa paCTBOPOB 3JEKTPOIUTOB.

Xumnueckas trepmoauHamuka. [lonarne xumuyecko cuctemsl. Tunel cucrem. PaBHOBecHOE cO-
CTOSIHME CHCTEMBI. THITbI TePMOAMHAMUYECKUX MPOLECCOB: 0OpaTUMBble, HEOOPATUMBIE, CAMOIPOU3BOIIb-
Hble, paBHOBeCHbIE. OCHOBHBIEC MOHITHUS TEPMOAUHAMUKH: BHYTPEHHSISI SHEprus, padora, temiora. Ilep-
BbIH 3aKOH TepMoauHamMuKH. [Tonarue sutanenuu. TernoBoi 3pQeKT peakuuu, SK30TePMUUECKUE U FH-
JOTEPMHUUYECKHE peakluy. TepMOXUMHUUYECKHE YpaBHEHUS U UX 0cobeHHOCTH. CTaHAapTHBIE TEIUIOTHl 00-
pa3oBaHMsl BelecTB. 3aKoH l'ecca, cinencreue u3 3akona I'ecca. Ilonarue snTponuu. Bropoi u Tperuii 3a-
KOH TepMOANHaMUKH. CaMOIIPOU30BOJIbHBIE MPOLIECCHl. DHTAIBIUUHBIN U SHTPONUNHBIA (PAKTOPHI XUMH -
4yecKHX peakuuil. Dueprus ['udoea.

XuMuyeckas KHHETHKa. ['oMoreHHbie U reteporeHHble peakunu. CKOpOCTh XUMUYECKON peaKIiy.
@DakTOpBl, BAUAIOLUIME HA CKOPOCTh peaklMy. BilnsHNe KOHIIEHTpay Ha CKOPOCTh PEaKIMU. 3aKOH JIeH -
cTByronux macc. Koncranra ckopoctu peakuuu. BiausiHue teMnepaTypsl Ha CKOpOCTh peakuuu. [IpaBuio
Bant-T'oda. DHeprus aktuBauuu 1 ypaBHeHHEe AppeHuyca. 3aBUCUMOCTb CKOPOCTH PEaKIUK OT KaTalu-
3aropa. Karanmu3 OOpatumble M HeoOpaTUMble XUMUYECKHE peakluud. XHUMHUYECKOE pPaBHOBECHE.
KoHcraHTa paBHOBeCHs. 3aKOH AeicTByromux Macce Ui paBHoBecus. [Ipunnun Jle-Illarense. Caur xu-
MHYECKOTO PAaBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCIEHUs, OKHCIEHUE U BOCCTAHOBIIE-
HUe. DJIEKTPOJHbIE MPOLECChl. DIEKTPOAHbIEe MOoTeHIMal. YpaBHeHue HepHcra. ['anpBanuueckuii aie-
MEHT. DJIEKTPOXUMHUUYECKHUE IPOLIECCHI. DJIEKTPOABMKYIIAsl CUJIAa TajlbBaHUYECKOro aneMenTa. CTanuapr-
HBII BOJOPOIHBIN JIEKTPOJI. DIEKTPOJIU3 B paciiaBe. DIEKTposin3 B pacTBope. 3akoHbl Papanes. Beixon
110 ToKy. Koppo3usi MeTaiioB: XUMHUYECKas1, JJIEKTPOXUMHUYECKas. 3alUTa METAJUIOB OT KOPPO3HH
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dazoBbie paBHOBecus. daza, rereporeHHas u romoreHHas cucrema. IIpasuio a3z ['mboca. Cre-
HeHb cBOOO/BI, KOMIIOHEHT. OTHOKOMITOHEHTHbBIE CHCTeMBI. J{narpamma cocTostHUSI BOIBI. JlmarpaMmsl
IUIaBKOCTHU JIBYXKOMIIOHEHTHBIX CHCTeM. DBTeKTHKa. [IpaBuiio peraara. TBepable pacTBOPHI M UX THUIIHI.
DU3NKO-XMMUYECKUN aHAJIN3.

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

1. Onpenenure ’3xBHUBaneHTHYI0 Maccy Na2CO3.

2. Cxonbko monekyin coaepxutcs B 0,2 moss NH3?

3. Kakoii 06bem okcuna yriaepoaa (IV) Beyaenutcs (H.y.) mpu TepmuueckoM pasznoxenud 200 kr
CaCO3 ?

5 KOHTPOJIbHA S PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHUE ATOMA. ITEPUOJINYE-
CKHUA 3AKOH U ITEPUOJIMYECKAS CUCTEMA XUMMNUYECKUX BJIEMEHTOB .U.MEHJIEJIE-
EBA»

1. Hanmmure 35ekTpoHHYI0 KOH(Urypamuio atoma Br. Ykaxure, k KakoMy nepuoay, rpymnie, mnoj-
IPYyIIIE U CEMENUCTBY OTHOCUTCS ATOT 3J1€MEHT. Kakue 371eKTpOHBI y 3TOr0 JIEMEHTA SIBJISIFOTCS] BAJICHTHBI-
mu? KakoBa makcumasbHasi BaJIGHTHOCTH ATOro 3neMenTa? [IpuBenurte snekTpoHHO-Tpaduueckoe n300-
pakeHHE BAJICHTHBIX 3JIEKTPOHOB M OMMINKTE MX KBAaHTOBBIMU unciamu. Kakumu cBoiicTBaMu oOnamaer
3TOT A51eMeHT? OObSICHUTE, UCXOMIS U3 IJIEKTPOHHON KOH(UTYpalMK 3JIEMEHTa U MOJIOKEHUS B IEPUOAN -
YECKOM CUCTEME.

2. B xakoM nepuoje, Irpymnie 1 MOoArpyInne HaXoAUTCs SJIEMEHT, €ClIM €ro 3JIEKTPOHHAask KOHpUry-
pauus 3akaHuuBaetcs Ha 5s14d5. HazoBute 30T 3nement. Kakumu cBoiictBamu 001agaeT 3TOT 3J€MEHT
— OKHCTUTEIHHBIMH WJIM BOCCTAHOBUTEIHHBIMU? OOBSICHUTE TIOYEMY.

3. Kakoii u3 snementoB — B win C Oyner obnanate 6osee BBIPAXKEHHBIMU HEMETAJITMYECKUMHU
cBoifctBamu? Kakumu cBoiicTBamMu OyayT 00JaaTh COEIUHEHUS 3THUX 3JIEMEHTOB — KHCIOTHBIMHM WJIU
OCHOBHBIMHU? OOBSICHUTE C TOYKHU 3PEHUS JIEKTPOHHON KOH(PUTypaIlK U MOJIOKEHUS JIEMEHTOB B IEPH -
OJINYECKOU CUCTEME.

KOHTPOJIbHAS PABOTA Ne3 «XMMHUYECKA S CBA3b»

1. g xumuaecknx Bemects CI12, CuSO4, N20O

a) OMpEIENTUTh CTENEHb OKHCICHUS 3JIEMEHTOB; 0) ONpEeIeTUTh BaJICHTHOCTh 3JIEMEHTOB; B) Ha-
PHUCOBATh CTPYKTYPHbIE (POPMYJIbI; T) ONPENETUTH TUIl XUMUYECKOU CBA3H.

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

a) yKa3aTb TUII XUMUYECKOW CBSI3M; 0) OMpeNeNuTh TUIl KPUCTAJUIMYECKOW pElIeTKH; B) yKa3aTh
KakuMHU (U3MYECKUMU CBOMCTBAMU 00J1a/1aeT JTaHHOE COEAUHEHHE, OTBET MOSICHUTD.

3. [IpuBenuTe 3MeKTpOHHO-Tpaduyeckoe u300paxeHne aroMma B B OCHOBHOM U BO30YKJAEHHOM CO-
CTOSIHUM, HAIUIINTE 3JIEKTPOHHbIe KOHUrypanuu. Kakas BaJeHTHOCTb XapakTepHa Ui 3THUX COCTOS-
Huit? [IpuBeaure nmpuMepsl COEAUHEHUN C TaHHOM BaJIECHTHOCTBIO.

_ KOHTPOJIbHAST PABOTA Ne4 «OCHOBHBIE KJIACCbI HEOPTAHMYECKUX COEMHE-
HNN. PEAKITMOHHA A CITOCOBHOCTD BEILECTB»

1. YkaxuTe, K KaKUM KJIaccaM CO€TUHEHHUH (THAPOKCHIBI, KUCIOTHI, COJIH, OKCH/IbI, OMHAPHBIE CO-
eauHEeHus1) OTHOCATCS cienyromue BemectBa: Na20, H2SO04, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO3, SO3, CaS, AIN. HazoBute 3TH COCAUHCHHS.

2. Kakue tumnsl cosneit moryt oOpa3ossiBathes ipu peakuun H2SO4 n NaOH? Hanumure ypaBHe-
HUS peaKlMil, yKaKUTe TUII COJIM, JaiTe Ha3BaHUA MMOJTYYEHHBIM COCIUHEHUSM.

3. Yro takoe amporeprocTh? Hamummre ypaBHEHHS peakiuu, MoKa3bIBaronme aMmGpoTepHBIN Xa-
paktep Al203. YkaxuTe, K KaKoMy KJIaccy COSAMHEHUN OTHOCATCS MPOAYKTHI PeaKIlfii, HA30BUTE MOy -
YEHHbIE COCTUHEHMUSI.

CornacosaHa Ha noprane Ne 23627 31



KOHTPOJIbHAS PABOTA Ne5 «PACTBOPbBI»

1. ITpu pactBopenuu 5,0 r Bemectsa B 200 r BoJpl OTy4YaeTCsl HE MPOBOASIINN TOK pacTBOp, KpH-
crasmusyronuiicsa npu 1,450C. Onpenenure MOJIEKYIIPHYIO MAacCy PaCTBOPEHHOIO BEIIIECTBA.

2. CocTaBbTe ypaBHEHUS BCEX BOSMOXKHBIX PEaKlUii B3anMOAeHcTBUs rupokcuaa kobansra (I1) u
OPTO-MBIIITBIKOBOM KHUCIOTHL. Ha30BUTE MPOAYKTH 3THX B3aUMOICHCTBUHN, MPUBEIUTE MX TpaduuecKue
dbopMyIBl 1 YpaBHEHHSI UX DJEKTPOITUTUYECKON AUCCOIUAITHIH.

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

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

1. PaccuuTaiitre TeroBoit 3¢ ekt peakunn obpasoBanus okcuaa cepsl (IV), 3amummnrte TepMoxu -
MHYECKOE ypaBHEHME peakluu. Beruncnure Maccy mpopearupoBaBlIei Cepbl, €CIIH B Pe3ylIbTaTe peakiuu
BBIACIUIOCH 92,8 KJIK TEIIOTHI.

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

2. PaccunTaB uameneHnue sHepruu ['mdOca, 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. HanmumnTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

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

2. Kak U3MEeHUTCSI CKOPOCTh PEaKIK, €CIIK: a) B CUCTEME YBEIUYHUTh JaBjieHuE B 3 pasa; 0) yBe-
JMYUTH KOHLIEHTPAIMIO 030HA B 2 pa3a; B) YBEIMUYUTh KOHLEHTpaIHio okcuna azora (II) B 3 pasa.

3. TemmniepaTypHbIif K03(PPUITUEHT CKOPOCTH peakiuu paBeH 4. Ha ckonbKko rpagycoB HY)KHO yBe-
JUYUTH TEMIIEpaTypy, 4TOOBI CKOPOCTh PeakIy Bo3pocia B 64 pa3za?

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

KOHTPOJIbHAS PABOTA Ne§ «3JIEKTPOXUMUWUYECKUE ITPOLIECCHI. KOPPO3UA ME-
TAJIJIOB»

1. 3anucaTh cxeMy rajlbBAHUYECKOTO 3JIEMEHTA, COCTOSILEr0 U3 BUCMYTOBOI'O U IIMHKOBOTO AJIEK-
TPOJOB, MOIPYKEHHBIX B PACTBOPBI CBOUX COJICH; HAMCATh YPABHEHUS NICKTPOIHBIX IPOLECCOB; HAIIU-
caTh YpaBHEHUE PEaKIIMH, KOTOpasi MPOTEKAET B rajlbBaHMYECKOM DJIEMEHTE; PaCCUUTaTh AIEKTPOJIBUKY -
IIYI0 CUIy TajlbBAHUYECKOI'O JJIEMEHTA IPHU CTAaHIAPTHBIX YCIOBHUAX; PacCUUTATh JJIEKTPOIBIKYIIYIO
cuily TanbpBaHuUYeckoro anemeHTa mpu Temmeparype 30 0C m xonmentpamusx uoHoB C(Bi3+) = 0,1
Mo/, C(Zn2+) = 1 Moib/11.

2. Kakuie mpoayKThl 00pa3yroTcst IpH AJIeKTpomu3e BogHoro pactBopa CaCl2? Hanummure ypaBHe-
HUS DJIEKTPOAHBIX MPOIIECCOB. Brrunciure Maccy win 00beM MPOTYKTOB, BBIISISIFOIIIMXCS HA JIEKTPOIaX,
€CIIM B Ipoliecce eKTposn3a 3arpadeno 10722,2 Kit anektpuuectBa, a BBIXOA 110 TOKY cocTaisieT 90%.

14.1.7. Tembl J1a00opaTOpHBIX padoT
PactBopsI
Onpenenenue TeroBoro 3G dexra peakuuu HeUTpaTu3auu
CKOpOCTh XUMHUYECKHX peakluil. XMMHUECKOe PaBHOBECHE.
Onextponus. Kopposus
Jmarpamma miaaBKOCTH JBYXKOMIIOHEHTHON CHCTEMBI

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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