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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

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

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (mpoduns) / cneruanu3anys: TexXHoJI0rus 3J1eKTPOHHBIX CPeICTB

®opma o0ydeHus: OUHaA

@akynpreT: PK®, PagnokoHCTPYKTOPCKUHA (PaKyJIbTET

Kagenpa: POTIM, Kadeapa paanodieKTpOHHbIX TEXHOJOTHii M IKOJIOTMY€CKOr0 MOHUTOPHHI A
Kype: 1

Cemectp: 2

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 2 cemectp Bcero Ennauner
1 Jlexuuu 36 36 4acoB
2 [TpakTrueckue 3aHITHS 30 30 4acoB
3 JlabopaTtopHbie pabOThI 24 24 4acoB
4 Bcero aynuTopHbIX 3aHATHN 90 90 4acoB
5 CamocTosiTenpHas paboTa 54 54 4acoB
6 Bcero (6e3 ax3amena) 144 144 4acoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 180 180 9acoB
5.0 5.0 3.E.

OK3aMeH: 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.

POTOM B. U. Tyes
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa
noteHT kap. POTOM C. H. Jleonon
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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).
[TocnenyromumMu AUCUUIUIMHAMU ABJISIIOTCS: be3onmacHOCTh xu3HeAesTenbHoCTH, MaTtemaTuka 1,
Martepuaiibl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX cpeAcTB, Puznka, OU3NKO-XUMUUECKUE OCHOBBI TEXHOJIOTMHU
AJIEKTPOHHBIX CPEACTB, JKOJIOTHS.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

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

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATb OCHOBHBLIC IIOHATUA W 3aKOHbI XMMHHU, TCOPETUYCCKHE OCHOBBI CTPOCHHUA BCIICCTBA,
CBOWCTBA BEUIECTB U MX PEAKIHMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHi, (GaKTOpPbl, BIMSIIO-
M€ Ha CKOPOCTb M HalpaBJICHHE MPOTEKaHUs PEaKIMH, SHEPreTUUECKUE M3MEHEHUS B IPOLECCE IPO-
TEKaHHsI PEaKLUU, CIOCOObI BEIPAXKEHUSI KOHLIEHTPALM 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 IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPEJICTABICHA 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
[ToaroroBka k maboparopHbeIM paboTam 10 10
[TpopaboTka JIEKIIMOHHOTO MaTepraia 21 21
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 23 23
Bcero (0e3 ax3amena) 144 144
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TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast Tpy1I0€MKOCTb, 4 180 180
3aueTHnie EquHAIIBL 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

—_ ]
o) ] = o 8 Z =
- o
; ° 0 Qo Q = g
T = =l = = O =
HasBanusi pa3nenoB IuCHUTLITUHBI ) “ o o g ) Y
Q 2 . . O = = o
= < © = o9 = E
= 2§ &g o2
= 3 6 2
2 cemectp
1 OCHOBHBIE MOHATHUS U 3AKOHBI XUMHUH. 2 2 0 8 OIIK-1
2 Crpoenue aroma. [lepuoanueckuit 3a- 4 2 10 | OIIK-1
KOH U TIEpUOJINYECcKasi CUCTeMa XUMHYe-
ckux aneMmeHToB [[.M.MeHnieneena.
3 Xumuueckas CBsI3b. 11 OIIK-1
4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 4 4 0 4 12 |OIIK-1
coenuHeHM. PeakiimonHas ciocoOHOCTh
BEIIIECTB.
5 PacTBOpBHI. 21 |OIIK-1
6 DHepreTvka XMMUYECKUX MTPOIIECCOB. 19 |OIIK-1
XuMuueckas TEpMOJAMHAMUKA.
7 XuMHU€eCKast KHHETUKA. XUMUYECKOE 4 4 6 7 21 OIIK-1
paBHOBeECHE.
8 Dnexkrpoxumuueckue mpoueccol. Kop- 6 4 4 9 23 |OIIK-1
pO3HUs METAJIOB.
9 dazoBbie paBHOBECHS B T€TEPOTECHHBIX 4 4 4 7 19 | OIIK-1
CUCTeMax
Hroro 3a cemectp 36 30 24 54 144
Uroro 36 30 24 54 144
5.2. Conep:xanue pa3aesioB TMCUMILIMHBI (110 JEKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
3 = 5
2 > 5
HasBanus paznenos CopeprkaHue pa3aenoB JUCUUIITMHBI MO JEKIHUSIM z 5 &5
& 2 S
> o =
a Q2
= S
2 ceMecTp
1 OcHoBHBbIE OHATHS U | [IpeameT xumMun. ATOMHO-MOJIEKYISIpHAsE TEOPUSL. 2 OIIK-1
3aKOHBI XUMHH. OcHOBHbIE TIOHATHUS: aTOM, MOJIEKYJIa, XUMUYECKUN
aneMeHT. [IpocTeie U cilokHBIE BelecTBa. JBieHue
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ayutotponuu. MonekynsapHas macca. Momibs. MonsipHast
Macca. CTEXMOMETPUUECKHE 3aKOHBI: 3aKOH 3KBUBa-
JIEeHTOB (TIOHATHE YKBUBAJICHTA U HKBUBAJICHTHON Mac-
Chl), 3aKOH ITOCTOSTHCTBA COCTaBa XUMUYECKUX COEIU-
HeHu. ['a30BbIe 3aKOHBI: 3aKOH 0OBEMHBIX OTHOIIIE-
HUH, 3aKk0H ABoraapo. [lepuonuueckuil 3aKoH U T€O-
pUsl CTPOEHUSI XUMUYECKUX COEIMHEHUM.

Hroro

2 Ctpoenue aroma.
[Teproguueckuii 3aK0H U
MEePUOINYECKAs] CUCTEMA
XHMHYECKHUX DJICMEHTOB
JI.A.Menneneena.

Crpoenue aTomMa U eproinvecKas CUCTeMa JIeMEH-
ToB. KBaHTOBO-MeXaHHYECKasi MOJIENIb aTOMa. ATOM-
Has opOuTans. @opma aTOMHBIX opouTanei (s, p).
KBanrosbie uncna. [Tpunmun [Maymu. [Ipasuiio ['yHaa.
IIpaBuino Kieukosckoro. [lepuonuueckas cucrema u
MOPSIIOK 3aIlOJTHEHUS DHEPTETHYECKUX YPOBHEH B
CTpYyKType atoma. Paguycsl aToOMOB ¥ HOHOB. DJeK-
TPOOTPHIIATETLHOCTE. DHEPTUSI HOHU3AIMH, CPOJICTBO
K JIEKTpOHY. MI3MeHeHe CBOMCTB 3JIEMEHTOB U MX
COCZIMHEHUH IO MTEPHOIaM U TPYIITIaM.

Hroro

OIIK-1

3 XuUMHUECKasa CBA3b.

OcCHOBHBIE BUJIbI XUMUYECKOU CBs3H. [Ipupoaa xumu-
YECKOM CBs3U. XapaKTEPUCTUKU XUMHUECKON CBS3H.
KoBasneHTHas cBs3b, MEXaHU3MBI €€ 00pa30BaHUsI: 00-
MEHHBIH, JOHOPHO-aKIenTopHeIi. [loaspHOCTH KOBa-
JIEHTHOM CBsI3H. Teopus BaJICHTHBIX CBSI3eH U 00BsIC-
HEHUE BaJICHTHOCTH 3JIEMEHTOB METOJOM BaJICHTHBIX
cBs3eil. OCHOBHOE M BO30Y)KJICHHOE COCTOSTHHE aTOMa.
[IpocTpaHcTBeHHAs CTPYKTYpa MoJIeKyil. THIbI CBsI-
3er — o, . MoHnHasa cBa3b. MeTamnndeckas cBsa3b. Ou-
3UYECKOE COCTOSIHUE BellecTBa. TBepoe Teno. DHep-
TUsl KPUCTAJUTMYECKON penieTku. THurbl KpucTaainge-
CKUX CTPYKTYp U uX cBoiicTBa. [lonsTe rudbpuansa-
1. OCHOBHBIE TUITBI THOPHTA3AITIH.

HUroro

OIIK-1

4 OCHOBHBIE KIaCChI
HEOPTraHUYECKUX
COCIUHECHUI.
Peaxknmmonnas
CIIOCOOHOCTH BEIICCTB.

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

Hroro

OIIK-1

5 PacTBOpBHI.

PactBopsl, Tunsl pactBopos. IIpouecc pactBopeHus.
CriocoObl BeIpa)keHUs1 KOHLIEHTPALMHU PaCTBOPOB.
PactBopuMocTs. [lepenackiiieHHbIE PACTBOPBI. DHEP-
retuka pactBopenus. Kpucramnoruaparsl. CBoicTBa
pacTBOPOB HEREKTPOJIUTOB. OcMmoc. 3akoH BaHT-
l'odda. 3akon Payns. Temneparypa KuneHus U 3amep-
3aHUS pacTBOPOB. TeopHst 3NEKTPOTUTUIECKON TUCCO-

OIIK-1
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nuanuu. CTeneHb TUCCOIHUAlNY, KOHCTaHTa JUCCOLH-
aruu. M3otonndeckuii koapunment. CBolcTBa
pPacTBOPOB 3JIEKTPOIUTOB.

HUroro

6 DHepreTuka
XUMHYECKHUX MPOLIECCOB.
XumMuueckas
TEPMOANHAMHUKA.

Xumuyeckas TepMoarnHaMuka. [lonsatne xummaeckon
cucTeMbl. Tunbl cucteM. PaBHOBECHOE COCTOSTHUE CH-
cTeMbl. TUITBI TEPMOAMHAMUYECKUX TPOIIECCOB: 00pa-
TUMBIE, HEOOpaTUMbIe, CAMOTIPOU3BOJILHEIE, PABHO-
BecHble. OCHOBHBIE TOHATHUSI TEPMOJUHAMUKH: BHY-
TpEHHsIs SHeprus, padora, Terora. [1epBblii 3akoH
tepmoanHaMuku. [lorsitue suTanbnuu. TemnoBoit a¢-
(heKT peakiuu, SK30TePMUYECKUE U SHIOTEPMUUECKUE
peakuuu. TepMOXUMUYECKUE YPABHEHUS U UX OCO-
o6ernoctr. CTaHAapTHBIE TETUIOTHI 00pa30BaHMS Be-
mecTB. 3akoH I'ecca, cneacTBue u3 3akoHa I'ecca. Ilo-
HATHE SHTPONMH. BTOpOil U TpeTnii 3aKOH TEPMOIH-
HaMuku. CaMOIIPOU30BOJIbHBIE MPOLECCHI. JHTAIb-
MUAHBIA U SHTPONUMHBIN (PaKTOPhl XUMHUUECKHUX pe-
akiuit. Oueprus ['n60ca.

Hroro

OIIK-1

7 XuMuyeckas KUHETUKA.
XUMHUYECKOE paBHOBECHE.

XUMUYECKasi KHHETUKA. | OMOT€HHBIE U T€TEPOreHHbIE
peakiun. CKOpOCTh XUMUUYECKOU peakinu. DakTopsl,
BIIMSIIOIINE Ha CKOPOCTh peakiuu. BiausHue KoHIIeH-
Tpaluu Ha CKOPOCTh PEaKIMH. 3aKOH JIEHCTBYIOLIUX
Macc. KoncranTa ckopocTu peakuuu. BiusHue teM-
nepaTypsl Ha ckopocTh peaknuu. [IpaBuno Bant-I'od-
¢a. DHeprus aKTUBAIMH U ypaBHEHHUE AppeHunyca.
3aBUCHUMOCTb CKOPOCTH PEAKIIMH OT KaTalau3aTopa.
Karanuz O0patnMble 1 HeoOOpaTUMble XUMUYECKUE
peaknuu. Xumudeckoe paBHoBecue. Koncranra pas-
HOBecHsl. 3aKOH JIEUCTBYIOIIUX MacC JIJisi PABHOBECHUS.
[Tpuniun Jle-llarense. CABUT XUMHUECKOTO PaBHO-
BECHSI.

Htoro

OIIK-1

8 DIEeKTpOXUMUYECKHUE
npoueccel. Kopposus
METaJlJIOB.

OKHCIUTETFHO-BOCCTAHOBUTENbHBIC peakmuu. Cte-
MI€Hb OKHUCIICHUS, OKUCIIEHUE U BOCCTAaHOBJICHUE.
DJIEKTPOIHBIE TTPOLECCHI. DJIEKTPOIHBIE TOTEHIIHAL.
VYpaBHenue HepHera. ['anbpBaHYECKUI IIEMEHT.
DIEKTPOXUMUYECKHE TPOLECCHL. DIEKTPOABIIKYILAs
CuJia raJbBaHUUYECKOro 3yieMeHTa. CTaHaapTHBIN BO-
JIOPOJHBIN AJIEKTPOI. DIEKTPOJIU3 B pacIiaBe. JIeK-
TpoJin3 B pacTtBope. 3akoHbl Dapazes. Beixon o Toky.
Koppo3sust meTamioB: xumMudeckasi, 3IeKTpOXUMHUYe-
CKas. 3aluTa METAJIOB OT KOPPO3UH.

Hroro

OIIK-1

9 ®azoBbie paBHOBECHS B
reTepOreHHBIX CHCTEMaX

®da3oBbie paBHOBecus. Pasa, reTeporeHHas i romo-
reHHas cuctema. [Ipasuno a3 ['nd66ca. Crenens cBo-
001161, KOMITOHEHT. O THOKOMIIOHEHTHBIE CUCTEMBI.
Jluarpamma coCTOSsIHUSL BOJIbI. JlnarpaMMsbl IaBKOCTH
JIBYXKOMIIOHEHTHBIX CUCTeM. DBTEKTHKA. [IpaBmiio
peryara. TBepibie pacTBOPBI U X TUTIBL DH3HUKO-

OIIK-1
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XUMHYCSCKUH aHaIIN3.

HUroro

4

Hroro 3a cemectp

36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3aenoB qaHHOUM MUCHMILIAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUCHHE
HaumenoBauue JUCITATUINH OGGCHqu/IBaIOH.H/IX 1 00eCTIEYNBAEMBIX JUCHUIIIINH
1 2 3 4 5 6 7 8 9
[Tocnenyromue TUCIUITITUHBI

1 Be3omacHOCTE XHU3HEIE- . . 4 . . N . N N
TEIBHOCTH
2 Maremaruka 1 + + + + + + + + +
3 Marepuanbl 1 KOMIIOHEHTBI . N n N N N N N N
AIIEKTPOHHBIX CPEJICTB
4 ®usuka + + + + + + + + +
5 OU3NKO-XUMHUYECKUE OCHO-
BBl TEXHOJIOTHUH 3JICKTPOHHBIX + + + + + + + + +
CpeACTB
6 DKkonorus + + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NTUCHIUILIAHBI, U BUIAOB 3aHS -

THI
= Bunpe! 3auaTHIT
o ©
% y S 8 g DopMbI KOHTPOJIS
S = = O
~ =
OIIK-1 + + + + KonrtponpHnas pabora, Ot-

4eT [0 UHIUBUAYaTbHOMY
3aJJaHuI0, JK3aMCEH,
Koncnekt caMonoAroToBKw,
Otyet no nabopaTopHoii pa-
6ote, Onpoc Ha 3aHATUSX,
Tect

6. UnTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS

He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 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: 23.04.2018.

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: 23.04.2018.
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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-
pamenus: 23.04.2018.

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: 23.04.2018.

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:
23.04.2018.

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. TlpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI
http://edu.tusur.ru — HaygYHO-00pa30BaTEILHBIN TOPTAT

http://www.xumuk.ru — nHGOpPMAITMOHHO-CIIPAaBOYHBIE PECYPCHI

http://elibrary.ru — HayuHas MeKTpOHHAs OMOIMOTEKA

http://www.twirpx.com — 3JIEKTPOHHBIE KHUTH TI0 XUMUH

http://mv-tihonova.ucoz.ru - uadpopmManoHHbIN calT 11 ctyneHToB TYCYPa
https://biblio-online.ru - anekTpoHHas OHOIMOTEKA

SAINAIF o

13. MartepuajibHO-TEXHUYECKOE O0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00eCTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnevyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIITMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOU aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs JTOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIIeYNBAIOIINE TEMAaTHUECKHE HII-
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3ieiaM JTUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYueOHas aymuTopus

yueOHasi ayJuTOPHs TSI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JIEHUS 3aHATUN NMPAKTUYECKOro TUMa, ydeOHas ayauTopus JUIsl IPOBEACHUS 3aHATHII CEMUHAPCKOro THIIA,
MOMEIIIEHUE /7151 KypCOBOTO NMPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX pabOT), MOMEIIEHUE IS IPOBeEIe-
HUS TPYNIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTAIlUH, MOMELIECHHE AJIsl POBEIEHUS TEKYIIETO0 KOHTPOJIS U
POMEXYTOYHOH aTTecTalluy, MOMEIICHUE ISl CAMOCTOATEIBHON paboThI

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

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Kommetotrep Pentium Dual Core G850;

- Tenesuzop LED 47;

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paToOpHbIX pador
JlaGoparopusi XuMuu
ydeOHast ayUTOPHS IS TPOBEICHUS 3aHATHH JTA0OPaTOPHOTO THIIA
634050, Tomckas o6macts, T. Tomck, JlennHa npocrnekT, a. 40, 424 ayn.
Omnwucanne uMeronierocst 000pyIOBaHUS:
- Jlocka MarHUTHO-MapKepHasi;
- Cton nmaGoparopHslit (6 mT.);
- Cron naGopaTopHbIN BBICOKHI - 3 (6 1IT.);
- ®otoanexrpoknopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- Kommnekr cnenunanuzupoBanHol yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATe IbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEeHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTtb, . Tomck, Bepimmauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- KOMITBIOTEPHI;

- KOMITBIOTEPBbI NOAKIIOYCHBI K CCTU «I/IHTepHCT)) 1 00ecIIeunBarOT JO0CTYyIl B BJICKTPOHHYIO HH-
(dbopManmoHHO-00pa30BaTEIBHYIO CPEAYy YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMHA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. OTkpsITas cuctema...

a) OOMEHHBAETCSI C OKPYXKAIOIICH CpesIoi SHEPTrueil, HO He MOKET 0OMEHHMBATHCS BEIIECTBOM

0) oOMEHHBaETCsI ¢ OKpYXKaroIlel cpesioi BEIeCTBOM U SHEpruei

B) HE 0OMEHHBAETCS C OKpY’KaIoIell cpefioil HU BEIeCTBOM, HU JHEpPrUen

T') 3TO CUCTEMA, T/Ie MPOTEKAIOT TOJIHLKO TOMOTEHHBIE PEAKIIUU

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

a) 3aBUCHUT OT IIyTH PEAaKIIMU U OT COCTOSIHHSI UCXOIHBIX PEareHTOB

0) He 3aBHCHUT OT IyTH PEaKluH, a 3aBUCUT OT COCTOSTHUS HCXOIHBIX PEAareHTOB U MPOIYKTOB pe-
aKLIuu

B) HE 3aBUCHUT OT IyTH PEAKIIUH, a 3aBUCUT TOJILKO OT COCTOSIHUSI UCXOTHBIX BEILIECTB

I') 3aBUCUT OT IIyTH PEAKLUHU U OT COCTOSHUS MPOIYKTOB PEAKIINU

3. B m301MpoBaHHOM CHCTEME CAMOIIPOM3BOIBHO MAYT TOJBKO TE€ IPOLECCHI, KOTOPBIE COIPOBO-
KAAOTCSL. ...

a) YBEIMYEHUEM DHEPTUU B CUCTEME

0) yMEHbBILIEHHEM YHTPOITUU

T') YBEIIMYEHUEM SHTAIbIIHH

1) yBeJTUUEHUEM SHTPOIUU

4. Ecnu A XMMHYECKOM peaKIiy MpHu JaHHBIX YCIOBUAX M3MeHeHue sHepruu ['ndoca <0, To pe-
aKLHUA....

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

0) ueT caMoNnpOU3BOJIBHO B 0OpaTHOM HaIpaBICHUU

B)UJIET CAMONIPOU3BOJILHO B NMPSMOM HaIPaBIECHUU

I') UJET B IPSIMOM, U B OOpPaTHOM HalpaBJICHUU

5. Kak 3aBUCHUT CKOPOCTh XUMHUYECKON PEAKIIMK OT KOHLIEHTPALNN UCXOAHBIX PEareHTOB?

a) MIpU YBEIMYEHNUN KOHLIEHTPALIUNA CKOPOCTh YBEIMUMBAETCS

0) pH yBEIMYEHUU KOHLIEHTPALIMA CKOPOCTh MOXET YBEIIMYUBATHCS UJIM YMEHBIIAThCS, B 3aBUCH-
MOCTH OT NIPUPO/IbI PEAreHTOB

B) MPY YMEHBUIEHUH KOHIIEHTPAIIUU CKOPOCTh YBETNYHBAETCS

I') CKOPOCTh HE 3aBUCHUT OT KOHIIEHTpAIUU

CornacoBaHa Ha noprane Ne 23638 16



6. CornacHo npaBuity Bant-I'odda, npu yBenuueHun teMnepaTtypbl Ha kKaxsle 10 rpaaycosB, cKo-
pPOCTH peakluu...

a) ymeHblaercs B 2-4 pasza

0) yBenuumBaeTcs B 2-4 paza

B) ymeHbIaercs B 10 pa3

') YBETTUYUBAETCA B 5 pa3

7. YTo Takoe SHEprusl akTUBALIMK peakLuuu?

a) DHEPreTUUECKUN Oaphep peakiuu

0) moJTHAsI YHEPTHSI YACTHI] B CHCTEME

B) JOTIOTHUTEIIbHASI SHEPTUsl, KOTOpast HeoOoxoauma st 3 (HEKTUBHOTO COyIapeHHMSI YaCTHII

I') CyMMa IOTEHUUAIbHON U KHHETUYECKON dHEpruit

8. Kakue ¢akTopbl BIUSIOT HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS?

a) TeMIieparypa, Karaau3aTop, JaBJICHHE

0) Temrieparypa, JaBJICHHE, KOHIIEHTpAIUs

B) JIaBJICHUE, KOHIICHTPAIIH, KaTaJu3aTop

') CTENEHb U3MENIbYEHHOCTH, AaBlIEHUE, TEMIIepaTypa

9. B y31max KpUCTAIIIMUECKOM pEIeTKH METaslla HaXOIATC. . .

a) MOJIOXKUTENBHO 3apsDKEHHBIE HOHBI METaIlJIa, CBSI3aHHbIE C 3JICKTPOHAMU

0) OTpHUIIATENTFHO 3apsHKEHHBIC MOHBI METAaJUIA, CBS3aHHBIC C AIEKTPOHAMHU

B) DJICKTPOHBI, IBIKYIITUECS CBOOOTHO

T') TIOJIOXKUTEIHHO 3apsHKEHHBIC MOHBI METaIa, MEXTY KOTOPBIMH JIBUXKYTCS CBOOOTHBIC AJIEKTPO -
HBI

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

a) MoJ AeMCTBUEM AJIEKTPUUECKOr0 TOKA MPOTEKAeT XUMHUECKasi peakius

0) moJ1 IeHiCTBUEM DIIEKTPUYECKOTO TOKA BRIPAOATHIBACTCS ANEKTPUIECCKAS DHEPTHS

B) BO3MOXHO IIPOTEKaHHE XUMHUUECKON peakiu 6e3 y4acTHsl 3JIeKTPUYECKOro ToKa

T') B pe3yabTaTe MPOTEKAHUS XUMHUECKON PEaKIUU BhIPA0AThIBACTCSI SJICKTPUUECKUN TOK

11. Kakue 31eKkTpoabl P 3IEKTPOJIU3E SABISIOTCS UHEPTHBIMU?

a) MeJIHbIe

0) IIMHKOBBIC

B) rpa)uTOBBIC

T') AIFOMUHUEBBIE

12. Kakoii u3 ciiyyaeB He OTHOCHUTCS K AJIEKTPOXUMHUYECKOU KOppo3uu?

a) U3JeHe U3 CTaJu MOrPYKEHO B PACTBOP CEPHOM KUCIIOTHI

0) u3zenre U3 CTallu OKUCIISIETCS. KUCIIOPOJIOM BO3yXa

B) MEJIHBIN U ’KeJIe3HbII MPOBOJ KOHTAKTUPYIOT B pacTBOpeE Cyib(dara menu

T') CTAIbHOE U3/ENINE, TIOKPHITOE CIIOEM HHKEs, B PACTBOPE KUCIOTHI

13. OTHOMIICHHE YnCiIa MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY PacTBOpa - 3TO...

a) HopMasnbHast KOHIIEHTpaLHs

06) MaccoBas noss

B) MonsipHasi KOHLICHTpALIHs

r) MonbHas 1oms

14. Ecou pH = 2, To peakuus cpesl B pacTBODPE...

a) llenounas

0) Kucnas

B) HeliTpanpHas

') 3aBUCHUT OT NIPUPOABI BEILIECTBA

15. CornacnHo 3akony Payns, gaBneHue napa HajJ paCTBOPOM...

a) BCeT/ia BhIIIE, YeM HaJl YUCTHIM PACTBOPHUTEIIEM

0) Bceraa HIKe, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBIICHUIO TIapa Ha/l YUCTHIM PaCTBOPUTEIIEM

T') IOCTOSTHHO TPH JIOOBIX YCIIOBUSX

16. Ecniu B 4ncTyl0 BOAY 100aBUTH HEOOINBIIOE KOIUYECTBO COJNH, TO TeMIepaTypa 3aMep3aHus
OyIeT...
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a) <0

6) >0

B) =0

') HE U3MEHUTCS

17. Kako#i TUI KPUCTAJUIMYECKOM PELIeTKH UMEIOT BEIeCTBa, 00JIaJal0IIne MOyTPOBOIHUKOBBI -
MU CBOMCTBaMHU?

a) aToMHas

0) MoHHas

B) METaJuIMYecKas

T') MOJICKYJISIpHAst

18. JIist XUMHUYECKUX 3JIEMEHTOB, KOTOPbIE UMEIOT Ha BHEIIHEM 3JIEKTPOHHOM ypoBHE 1-2 3rek-
TPOHA, XapaKTEPHBI

a) HeMeTaNIMYeCKue CBOMCTBA

0) METAITTHYECKHUE CBOMCTBA

B) OKUCJIUTENbHBIE CBOMCTBA

r) am$pOTepHbIE CBOMCTBA

19. Kakue cBolicTBa XapaKTepHBbI Ui JIEMEHTOB C MOJIHOCTBHIO 3aBEPILICHHBIM BHEIIHUM JHEpre-
TUYECKUM YPOBHEM?

a) BOCCTAaHOBUTEIbHBIC

0) OKHCIIUTEITBHBIE

B) METAJUIMYECKUE

T) 2JIEMEHT He 00J1alaeT HU OJHUM U3 NIEPEUUCIICHHBIX CBOMCTB

20. Kakumu coiictBamu 001agator d-3meMeHThI?

a) HEeMETaUNTMYECKUMHU

0) OKHCIIUTEIbHBIMHU

B) METaJUTMYECKUMHU

') UHEPTHBIMU

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1. [Ipenmer xumunu. ATOMHO-MOJIEKY/sIpHas Teopusi. OCHOBHbBIEC MOHSTHS: aTOM, MOJIEKYyJa, HOH,
XUMHUYECKUM 31eMeHT. [IpocTsie n cinoxHble BemecTBa. Monb. MomnsipHass macca. DKBUBAJIEHT, YKBUBA-
JICHTHAs Macca.

2. CTeXMOMETpHUYECKUE 3aKOHbBI: 3aKOH 3KBHBAJICHTOB (IIOHATHE SKBUBAJICHTA M HKBUBAIECHTHOMN
Macchl), 3aKOH IIOCTOSTHCTBA COCTaBa XUMUYECKUX COEAUHEHUH.

3. I'a30Bble 3aKOHBI: 3aKOH OOBEMHBIX OTHOLICHUH, 3aKOH ABOTaJpO, 3aKOH HKBUBAJIEHTOB.

4. CtpoeHue atomMa U NepuoAuYecKas cucteMa 31eMeHToB. KBaHTOBO-MeXaHnUecKasi MOJIENb aTo-
Ma. AtomHas opOuTans. dopma aTOMHBIX opOUTanei (s, p).

5. KBanToBsle uncna. [Ipunnun [Taymu. [Ipasuito I'yana. IlpaBuno Kneukosckoro.

6. Ilepuonnyeckas cuctemMa U NOPAIOK 3all0OJIHEHUS YHEPIrETUUECKUX YPOBHEN B CTPYKTYpE aToMa.

7. Panuycsl aTOMOB ¥ MOHOB. DJIEKTPOOTPHULATEIbHOCTh. DHEPrUsi HOHU3ALUHU, CPOJCTBO K DJIEK-
TpoHy. VI3MeHeHne CBOMCTB 3IEMEHTOB M UX COEAMHEHUH 110 IEPUOAAM U IPYTIIIAM.

8. OcHOBHBIE BU/IbI XUMHUYECKOM cBs3H. [Ipupona xumuueckoi cBsizu. XapakTepUCTUKU XHUMHYE-
CKOM CBSA3H.

9. KoBaneHnTHast cBsI3b, MEXaHU3MbI €€ 00pPa30BaHUs: OOMEHHBIH, TOHOPHO-AKIIEITOPHBIH.

10. TTonsspHOCTH KOBaJIEHTHOM CBsI3U. Teopusi BIGHTHBIX CBsA3EH U 00BSCHEHHE BAJIEHTHOCTH 3JIe-
MEHTOB METOJIOM BaJICHTHBIX CBs3ei. OCHOBHOE U BO30YKIEHHOE COCTOSHUE aToMa.

11. IIpocTpancTBEHHAs CTPYKTYypa MOJIEKY. THUIBI CBA3EH — O, T.

12. NonHas cBA3b. Metaimmyeckast CBs3b.

13. ®usnyeckoe COCTOSHUE BeELIECTBA. TBepmoe Teno. DHEPrus KPUCTAIUIMYECKOH pPELIETKH.
THunbI KPUCTAIIIMYECKUX CTPYKTYP U UX CBOMCTBA.

14. Knaccudukanus XuMHYECKUX cOoeiMHeHNH. buHapHble coefuHenus, UX OCHOBHbIE TUIbL. CTe-
neHb okuciaeHusi. CocraB OMHAPHBIX COEIUHEHUH.

15. Kucaotsl, cosiu, OCHOBaHUsI, OKCH/IbI, UX KIACCU(PHUKALNA U XUMHUUECKHUE CBOMCTBA.

16. CBoiictBa ampoTtepHocTH. PeakiinonHas ciocoOHOCTh aM(pOTEPHBIX OKCUAOB U THIPOKCUIOB.

17. PactBOpbl, TuIBl pacTBOpoB. IIpouecc pactBopeHus.CrnocoObl BBIpaXEHUS KOHIEHTPALUU
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pacTBOpOB.

18. PactBopuMocTs. [lepeHachillieHHbIE PacTBOPBI. DHEpreTuka pactBopenus. Kpucramioruapa-
THI.

19. CgoiicTBa pacTBOpoB HedekTpoauToB. OcMoc. 3akon Bant-I'odda. 3akon Payns. Temnepary-
pa KUMEHUS ¥ 3aMEepP3aHus paCTBOPOB.

20. Teopus s5eKTpoaUTUUECKON qucconranuu. CTeneHb AUCCOMAIIMM, KOHCTAHTa JUCCOLUALINY.
N3oronnyeckuii koaddurment. CBoiicTBa paCTBOPOB AIEKTPOIUTOB.

21. Xumunueckaa tepmoguHamMuka. [[oHsITHE XUMHUYECKON cucTeMbl. Turbl cucteM. PaBHOBeCHOE
COCTOSIHME CUCTEMBI.

22. Tumnbl TEpMOJUHAMHYECKHUX MTPOLIECCOB: 00paTUMBbIe, HeoOpaTHMBbIe, CAMOIIPOU3BOJIbHBIE, PaB-
HoBecHbIe. OCHOBHEBIC MOHSTHUS TEPMOJUHAMHUKHU: BHYTPEHHSS YJHEPTHsl, paboTa, TEIUIoTa.

23. Ilepserit 3akoH TepMoauHaMuKU. [loHsTHE YHTANBNMKM. TernoBol AhdEKT peakiuu, 3K30Tep-
MUYECKHE U SHIOTEPMUUYECKHUE PEAKIUU.

24. TepMOXMMHYECKHE YpaBHEHUS M UX 0coOeHHOCTH. CTaHIapTHBIC TEIUIOTHl 0Opa30BaHUS Be-
IECTB.

25. 3akoH 'ecca, cnencrBue u3 3akoHa ['ecca. [lonsitue suTponuu. Bropoii u TpeTuii 3aK0H TepMO-
JTUHAMUKHU.

26. CaMOnTpOU30BOJIBLHBIC MTPOIECCHI. DHTATBIUUHBIA M SHTPOIMMUHBINA (PaKTOPhl XUMHUECKUX Pe-
akuuii. Dueprus ['uboca.

27. XuMHuueckasi KUHeTHKa. ['oMOreHHbIe U TeTeporeHHble peakiuuu. CKOpOCTh XUMHUYECKON peak-
uuu. QakTopskl, BIUSIONIME HA CKOPOCTh PEAKIIUU.

28. BausiHMe KOHIIEHTpALMKM Ha CKOPOCTh PeaKIuu. 3aKOH AeHCTBYIOMMX Macc. KoHcTanTa ckopo-
CTH PEaKIHUU.

29. BausiHue Temneparypbl Ha ckopocTh peakuuu. [IpaBuno Bant-I'opda. Dneprus akrupanuu u
ypaBHEHHE AppeHuyca.

30. 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT Katain3aropa. Karamus

31. OGparumMble 1 HeoOpaTUMbIE XMMHUYECKHE peakiu. XuMHueckoe paBHoBecue. KoHcranTa
paBHOBECHS. 3aKOH JEHCTBYIOIMX Macc At paBHoBecud. [Tpunuun Jle-Illarense. CaOBUT XMMUYECKOTO
paBHOBECHS.

32. OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peaklnK. CTereHb OKUCIIEHUS], OKACIEHUE U BOCCTAHOB-
JeHue. DJIEKTPOIHBIE MPOLECChl. DNEKTPOAHbIC OTeHIMaN. YpaBHenue HepHera.

33. 'anpBaHUYECKUI JIEMEHT. DJIEKTPOXUMHUYECKUE MPOLECCHI. DJIEKTPOJBIKYIIAs CHJIa TajibBa-
HUYECKOTro 37ieMeHTa. CTaH1apTHBIM BOJOPOIHBIN 3JIEKTPO/I.

34. DnekTpoJiu3 B paciijiaBe. IIEKTPOJIU3 B paCTBOPE.

35. 3axonbl dapaned. Boixon no Toky.

36. Koppo3ust MeTaioB: XMMUYECKast, EKTPOXUMHUYECKasI.

37. 3amura METaIIOB OT KOPPO3UHU.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
Pasmen 1. OCHOBHBIE ITOHITHSL U 3aKOHBI XUMUAHU

1. Jlaiite omnpeneneHus MOHITUIM «atom». M3 yero oH cocTouT, uMmeeT i oH 3apsaa? [lpusenure
IUTAHETApHYIO MOJIEIb CTPOECHMSI aTOMa.

2. Kaxkos 3apsij anekTpoHa? 3a c4eT 4ero mpoTeKaeT XUMUYECKasi peakius, B YeM €€ CYIITHOCTh?

3. Uto takoe Mosiekyna? Mimeer nu oHa 3apsan? IlpuBenurte npumepsl MoiieKyl BewecTs. M3 yero
OHH COCTOSIT?

4. Yto Takoe non? Mmeer nu oH 3apan? Kakue ecTb TUIIBI HOHOB U Kak OHU Ha3biBatoTcs? Ipuse-
JUTE MPUMEPBI HOHOB pa3Horo Tuna. Kak o6pa3yrorcs Te win uHble TUIIBI HOHOB? OT 4ero 3aBUCHUT 3apsif
noHa?

5. IlpuBeauTte npumMep XUMUYECKOTO IEMEHTA B COCTOSIHMSIX: aTOM, MoJieKyina, HoH. [losicHure, B
YeM pa3HULIA MEXKAY 3TUMH TPEMsI COCTOSIHUSAMU M KAKUMU CBOMCTBaMHU 00JIa1aeT Ta WK UHAsI YacTHUIIA.

6. Urto Takoe konuuecTBO BemiecTBa? Kak oHo o6o3HauaeTcs, B ueM uzMepsiercs? CKOIbKO YacTHIL
conepxut 1 moib BemectBa? Kak 0603HavaeTcs 4uciao 4acTui?

7. Uto Takoe momsipHas Macca? Kak oHa o0o3Hauaercs, B ueM usmepsiercsi? Kak paccuurats Mo-
JISIPHYIO MaccCy BELIECTB?
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8. [IpuBeauTe MpuUMephbl XUMUYECKHX BEUIECTB. UTO MOKA3bIBAIOT MOACTPOYHBIE MHICKCHI B (Op-
MyJaX XMMHYECKHUX BEIIECTB?

9. Yrto Takoe crexuomerpuueckue ko dupentsr? J[ns uero ux paccTapisioT B ypaBHEHHUSAX XU-
MuYecKkuXx peakuuii? KakoBbl nmpaBmiia paccTaHOBKH Ko @uimeHToB? UTO MOKA3bIBAET CTEXHOMETpUYE-
CKUH KO3 PUIIMEHT B ypaBHEHUU PEAKLIUN?

10. Chopmymupyiite 3akoH ABoraapo. Uto Takoe HOpMasibHBIC YCIOBHA? UTO Takoe MOJSPHBIMA
o0beM raza? Kak oH ob6o3Hauaercs, B yeM u3Mepsiercsa 1 yeMy oH paBeH? Kakoil 00beM 3aHMMaeT ra3 Ko-
JIMYECTBOM | MOJIb MpH H.Y.?

11. Kak paccuutbiBaeTcs 00BeM rasza IMpH YCJIOBHUSX, OTIMYHBIX OT HOpManbHbIX? IlpuBeaute
ypaBHeHue MeHeneeBa-KnaneiipoHa, MOsSCHUTE KaKUEe BETMYMHBI TaM UCIIOJIb3YIOTCS.

12. IlpuBenuTe ocHOBHBIE (HOPMYIBI AJIS pacdeTa KOMMuYecTBa BemlecTBa. Kakue BelIWYMHBI A7
ATOTO UCIOJIb3YIOTCS?

13. Yro Takoe npocThle U cioxkHble BemecTBa? [IpuBeaure ux KiaccupuKaimio.

14. VI3 yero cocTosT OKCHJIbI, COJIM, KUCIOThI, OCHOBaHUA? UTO Takoe KUCIOTHbIE ocTaTtku? [Ipu-
BEJUTE IPUMEPHI 3TUX COETUHEHUH.

15. Yo Ttakoe sxkBuBaieHT? UTo Takoe (hakTOp SKBUBAJICHTHOCTHU U KaK OH 0o0o3Haudaercsa? Kak ero
MOJKHO paccuuTaTh? /|11 KaKuX 3JIEMEHTOB OH SIBJIIETCS TOCTOSSHHBIM U niouemy? IIpuBenute npumepsl.

16. Kak paccunTtaTh S5KBUBAJICHTHYIO MacCy IIPOCTHIX M CIOKHBIX BemiecTB? [IpuBeaure ¢popmyisl,
MOSICHUTE KaKHe BEJTMYMHBI B HUX MCTONB3YI0TCsA. Kak 0003HauaeTcs SKBUBAJICHTHASI Macca, B UeM U3Me-
psaercs?

17. Yro takoe sKkBHBaJeHTHBIH 00beM raza? Kak ero moxHo paccuutats? IlpuBenute Gpopmyiy,
MOSICHUTE KaKhe BETMUYMHBI TaM UCTIOJIb3YIOTCS.

18. ChopmynupyiiTe 3aKOH KBUBAJICHTOB, MPUBEIUTE €r0 MaTeMaTH4ecKoe BeIpakeHue. [lpuse-
JUTe IPUMEP MPUMEHEHHUS 3TOr0 3aKOHa.

19. ChopmymupyiiTe 3aKOH TOCTOSTHCTBA cocTaBa BemecTBa. Uto takoe 6eprommuabl? [IpuBenure
MIPUMEPHI BELIECTB MOCTOSHHOTO ¥ HETIOCTOSIHHOTO COCTaBa.

20. ChopmynupyiiTe 3aKOH ABOTAAPO U CIEACTBUS U3 HETO, MOSICHUTE HA TIpUMepe.

21. ChopmynupyiiTe 3aKOH OOBEMHBIX OTHOIICHUM, TTOSICHUTE, JIJIs1 KAKUX PACYETOB OH MPUMECHHM.

22. ChopmynupynTe 3aKOH COXPaHEHHSI MAaCChl BEILIECTBA.

PA3JIEJT 2. CTPOEHUE ATOMA. IIEPUOJIMYECKHI 3AKOH U ITEPUOJUYECKAS CH-
CTEMA XUMHWYECKHUX SJIEMEHTOB JI.U.MEH/IEJIEEBA.

1. OnumuTe MmIaHeTapHyI MOJETb CTpoeHus: atoMa (Monens Pesepdopaa), mokaxkure rpadude-
CKH.

2. Ha yem ocHOBaHa coBpeMeHHas Mozeib cTpoeHus: aroma? Kak paccMarpuBaeTcsi SJIE€KTPOH U
€ro ABMKEHHUE B ATOU Mojenu?

3. Urto Takoe annekTpoHHoe ob6mako? IIpuBenure rpadguvecku mpuMep JEKTPOHHOTO 00IaKka aToMa
Bosopona. Kak m3MeHseTCs TUIOTHOCTh AJIEKTPOHHOTO O0Jiaka Mo Mepe yAaleHHs OT siapa U movemy?
Nmeet mu 351eKTpOHHOE 00J1aKO TPaHUIIBI?

4. Yro takoe aromHas opoutanb (AO)? Ilouemy AO moryt umeTh pasHble pazmepbl? Kak 310
BIIUSICT Ha cBo¥cTBa atoMa? Kak o0o3HavaroTcs rpaduecky aToMHBIE OpOHUTAN, SJICKTPOHBI Ha OpOUTa-
nsx?

5. IlepeuncnuTe KBaHTOBBIE yKcaa. [y yero oHn ucnodb3yroTca? [louemy Henb3st onucaTh dJeK -
TPOH C MOMOIIBIO TIOHATHH Kilaccuyeckoil pu3uku (Macca, KOOpAWHATa, UMITYJIbC U T.1.)7

6. Kak o6o03Hauaercs rinaBHoe KBaHTOBOE 4yncio? Kakue 3HaueHus: MpUHUMAET IJIaBHOE KBAHTOBOE
yucio? 3a uto oHO oTBevaeT? YTo Takoe HIHEPreTHYeCKUil ypoBeHb (3JEKTPOHHBIN €0 )?

7. DNEKTPOHBI KAKOTO SHEPIETUYECKOI0 YPOBHS UMEIOT HAMMEHBIIYIO SHEPTrUui0? DIIEKTPOHBI Ka-
KOTO SHEPTreTUYECKOTr0 YPOBHS HAXOSATCS Hanbosee OIu3Kko K sapy u nmouemy? Kak cBs3aH pa3mep aTtom-
HOM opOuTa M U IIaBHOE KBaHTOBOE uncio? [IpuBeaure rpaduueckuii mpuMep MHOTOJIEKTPOHHOTO aTo-
Ma, OSICHUTE OTBET.

8. Kak o0o3HauaeTcsi moOouHOE KBaHTOBOE yucio? 3a 4To OHO oTBeyaer? Kakue 3HaYeHUS OHO
npunumaet? Kakoii ¢popme opOutanu oHu coorBercTBytoT? IlpuBeaute rpaduueckue npumepsl. Uto Ta-
KO€ SHEPreTUYECKUN MOAYPOBEHb?
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9. Kak npoucxoauT pacielieHue SJHEPreTHYeCKUX ypoBHEN Ha ogypoBHH? Ckonbko AO U 3rek-
TPOHOB MOKET BKJIIOUATh MOIypOBEHb TOTro Win MHOro Tuna? [lokaxure rpadguyecku.

10. Kak 0003HadaeTCss MarHUTHOE KBAaHTOBOE 4Kcio? 3a 4yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
MpUHUMAET AJi1 opoutanei paznoro tuna? [Ipuseaure rpaduyeckre mpuMepsl.

11. Yro Takoe cniuH? Kak o003HayaeTcsi cimHOBOE KBaHTOBOE uKcio? Kakue 3HaueHHs] OHO MpH-
HuMaeT? Yto Takoe mapasuiesibHbIe U aHTUIapayienbHbie cuHbl? [IpuBeauTe rpaduueckue mpuMepsl.

12. Chopmymupyiire npunnun [laymi. CKOTbKO 3JIEKTPOHOB MOTYT HAXOAUTHCS HA OHOM aTOM-
Ho#t opOuTanmu? KakoBsl ux cnuabl? [IpuBenure rpadudeckuii mpumep.

13. Chopmymupyiite mpaBmiio KineukoBckoro. OObSICHUTE € €T0 MOMOIIBIO, TOUEMY TIPU 3aTI0THE-
HUU DHEPIeTUYECKUX YPOBHEH 3JIEKTPOHAMU CHavalla 3aroJIHAETCsl YPOBEHb 0S, a MOTOM yXe ypoBeHb Sd.

14. Chopmymupyiite npasuio ['yuna. Ilpusenute rpadudeckuit npumep ans d-nogyposus. Kak
OyIeT MPOUCXOIUTH MOJIOBUHHOE 3aII0JIHEHHE ATOTO MOAYPOBHS?

15. KakoB nopsiioK 3alOHEHUS] SHEPTETUUECKUX YPOBHEW U MOAYpOBHENH? UTO Takoe JIEKTPOH-
Has KoH(purypamus aroma (3nexktporHas ¢Gopmyna)? Kak ona 3ammceiBaetcsa? Kakue 37eKTpOHHBIE KOH-
burypamnuu sBISIOTCS YCTONUNBBIMU?

16. ChopmynupyiTe NEpUOTUICCKUAN 3aKOH.

17. Kakyto cTpykTypy umeeT tabiauua Menzaeneea? YKaXUTe, KaK ONPEACTUTh Nepuo, TpyIy,
MOJTPYIIITY.

18. C Touku 3peHus EKTPOHHON KOH(UTYpaLlMU aToOMa, YTO MMOKa3bIBaeT HOMEp JIEMEHTa B TIe-
PUOANYECKON CUCTEME, HOMEP Ipymibl, HoMep nepuona? [lpusenure npumep.

19. Ha xakue ceMeicTBa pa3ensioTcs 3JIeMeHThI B Tabiuie Menaeneea? Yem 31o 00yciioBiieHO?
Kakumu cBoiicTBaMu OHU 00J1aar0T (MeTauTHYecKue, HemeTauindeckue)? K kakum cemenicTBaM OTHO-
CSITCSI AJIEMEHTHI INIAaBHBIX U MOO0uHBIX moarpynn? IIpusenute nmpumepsl. Kak n3MeHsIOTCS MeTayInye-
CKHE U HEMETaJUIMYeCKUE CBOMCTBA 10 neprojamM u rpynnam? [IpuBeaure npumMepsl.

20. Yem ormpenenseTcsi BAIEHTHOCTh XMMUYECKOTO 3J€MEHTa B IVIABHBIX U MOOOYHBIX MOATPYII-
nax? Kakue 371eKTpOHbI ABISIOTCS BAJIEHTHBIMU M MOTYT NMPUHUMATh y4acThe B OOpa30oBaHHUU XUMHUYE-
CKOM CcBsA3U?

21. Yro Takoe sHeprus nonmzanuu’? Kak ona mamensercs mno nepuogam u rpymmam? OObscHUTE
nouemy. [IpuBenure npumMepsl. Kak 370 BIUsSET Ha XUMUYECKUE CBOMCTBA JIEMEHTOB? Y KaKUX AJIEMEH-
TOB HU3KHE YHEPIHH HOHU3AIUH U ITouemMy?

22. Yro Takoe CpoJCTBO K 3MeKTpoHy? Kak oHO u3mensercs no nepuogam u rpynmnam? OObsicHUTE
novemy. [IpuBenure npumepsl. Kak OHO BIMSET HA XUMUYECKUE CBOMCTBA AJIEMEHTOB? Y KaKUX 3JIE€MEH-
TOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U Iouemy?

23. Kak U3MEeHSI0TCS paguychl aTOMOB M MOHOB 110 TiepruoAam U rpynmnam? Kak 3To BIHSIET Ha XU -
MHUYECKHEe CcBOicTBa neMeHTOB? [IpuBeanuTe mpuMepsl. Y KakuxX 3JI€MEHTOB caMble OOJIBIINE PATUYCHl U
noyemy?

24. Yro Takoe anekTpooTpuuarenbHocTh? Kak oHa usmeHseTcs no nepuogam u rpynnam? Kax
BJIUSIET HA XUMHUYECKHUE CBOMCTBA 31eMeHTOB? [IpuBenure npuMephl. Y KakuX 3J€MEHTOB caMasl BICOKAs
ANEKTPOOTPULIATETLHOCTH?

25. Yto Takoe OKMCIUTENbHbIE, BOCCTAHOBUTEINIbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS MO MEepUo-
nam ¥ rpynnaMm? Kak 1o cBs3aHO C 21eKTpoHHBIM cTpoeHueM artoMma? IIpuBenure npumepsl. Kakue Be-
IIECTBA SBJISIOTCA XOPOIIMMH BOCCTAHOBUTEISIMH, a KAKME OKUCIUTENSIMU U IIoYeMy?

PA3JIEJI 3. XUMHWYECKAS CBA3b.

1. Yem omnpenensroTcss XUMUYECKUe U (PU3NIECKHUE CBOWCTBA BellecTBa?

2. Uro Takoe xumuueckas cBsA3b? Kakylo mpupojy, COMIaCHO COBPEMEHHBIM IPEICTABICHUSM,
uMeeT XUMHUecKas cBsi3b? Kak M3MeHATCs 3Heprusi CUCTEMBI IPH 00pa30BaHUN XMMHUYECKOH CBSI3U U Ka-
KH€ CHJIBI e 00yCIIaBIUBaIOT?

3. [IpuBeaute mpuMep oOpa30BaHUS XUMHUYECKON CBSI3M B MOJIEKYJIe Bojopona. YTo Takoe mole-
KyJsipHast opOuTans? Kakumu JOKHBL OBITH CIIMHBI B3aUMOJCHCTBYIOLINX AIIEKTPOHOB, YTOOBI 00pa3oBa-
J1aCh XUMUYECKAast CBA3b?

4. JlaiiTe ompeneneHusl XapaKTepUCTUKaM XMMHUYECKOW CBSI3U: JUIMHA CBSI3U, BAJIECHTHBIN yrodi,
sHeprus cBs3u. B kakux enuHuax oHu uaMepsaroTca? Kak 3aBUCUT 3HeEprusi CBA3M OT ee JIuHbI? Kakas
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CBSI3b SIBJIICTCSI HAMOOJIee TPOYHON?

5. Ilepeuncnute OCHOBHBIE BUIbI XUMHUUYECKOM CBS3H.

6. JlaiiTe onpenenenue KOBaJICHTHOM CBSA3M. 3a CUET yero oHa oopasyercs?

7. Yem 00ycCIOBIICHBI HANPABICHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOM CBSI3H?

8. Kak oOpazyercst KOBaJIeHTHasI CBSI3b 10 OOMEHHOMY MexaHu3My? Kakue seKTpoHbI MOTYT MpH -
HUMAaTh ydacTre B oOpa3oBaHuu cBsi3u? [IpuBenure rpadudeckuii mpumep.

9. Ilouemy XuMHYECKas CBSA3b MOXET OOJIafaTh MOJIIPHOCTHIO? Uem 0OyclioBiieHa MOJIIPHOCTD
cBs3u? [IpuBenuTe mpuMep MOJISAPHON MOJIEKYIIbI, TOSICHUTE, 9TO Takoe 3((HEKTHUBHBIN 3apsif, JIeKTpUUe-
CKUH MOMEHT JIMIIOJIA.

10. YUto Takoe KOBaJIeHTHasl MOJsipHAs M KOBAJEHTHAs HemojsipHas cBaA3b? [IpuBenure nmpumepsl
BELIECTB C 3TUMU TUIIAMHU CBSA3H.

11. Kak oOpasyeTcsi KoBaJICHTHAs CBS3b M0 JJOHOPHO-AKIIENITOPHOMY MEXaHU3MY?

12. JlaiiTe onpenenaeHue NOHATHIO BaJIEHTHOCTh. Kak MOYKHO ONpENEINTh BaJIEHTHOCTD AJIEMEHTA?
Kakue sreMeHThl UMEIOT MOCTOSIHHYIO BaJI€HTHOCTb?

13. Uem 00ycioBI€Ha BaIEHTHOCTh, COTTIACHO METO/Y BaJICHTHBIX CBsi3ei? UTo Takoe OCHOBHOE U
BO30yXKIeHHOE cocTosiHue atoma? [IpuBeauTe mpuMepsl.

14. Kakue 31eKTpOHBI SIBISIOTCS BaJICHTHBIMU 1714 S,p,d,f — 371eMeHTOB?

15. Yem onpenensieTcss NpOCTPaHCTBEHHAS CTPYKyTypa mMoJiekya? [loueMy MoJieKysibl UMEIOT pas3-
HYyI0 Gopmy?

16. [laliTe onpenereHUe TUTIAaM CBSI3HM TI0 TMEPEKPHIBAHUIO OpOUTaje: G, T U O-CBs3sM. Kakumu
TUnamMu opOuTtaneii onn obpasyrorcs? [lpuseaure rpadpudeckue npumepsl. CpaBHUTE IPOYHOCTD G- U T-
CBS3U.

17. Yro takoe kpatHOCTh cBsizu? IIpuBenute npuMep oOpa3oBaHUs OJMHAPHOM, JBOWHOMN, TPOWAi-
HOHM cBs3u. Kakumu TuUTaMu CBSI3M 10 TEPEKphIBaHUIO opOuTaneld oOpa3oBaHa OJWMHApHAsI, IBOMHAS,
Tpo¥iHas cBsA3b? CpaBHUTE IPOYHOCTH 3TUX CBS3EH.

18. Uto Takoe rubpuauzanusi? Kakos ee mexannsm? Kak nmpoucxomur sp-, sp2, sp3 — rudpuamnsa-
rusi? Kakyio reoMeTprro UMEIOT MOJIEKYIbI ¢ TAKHM THIIOM THOPHIM3ANNU Y TieHTpanbHoro aroMa? [Tpu-
BEIUTE IPUMEDPBI.

19. Pacckaxxute 0 cTpOGHUM TBEpABIX Tesl. UTo M3 cedst mpeacTaBisieT KpUCTalsInyecKas pemier-
ka? [IpuBenure nmpumMep. UTo XapakTepu3yeT SHEPTUs KpucTamndeckon pemerku? [lepeuncnure xumu-
YECKHE TUIIbl KPUCTAJUTMUECKUX PEILIETOK.

20. Uto u3 cebs mpeacTaBiseT MOJICKY/SIpHAS KpUCTaUTH4YecKas pemerka? Kakue 4yacTuIsl Haxo-
JUTCS B y371ax pemeTrku? Kakol TuI cBa3u Mexy y3iaamu pemerku? KakoBa sHeprus Takol KpUCTauId -
yeckoi pemetku? Kakue BemecTBa MOTYT OOpa30BBIBaTh MOJICKY/SIPHBIC KPUCTATMYECKUAE PEIICTKHU?
IIpuBenuTe npUMepsI.

21. Yrto u3 cebs mpeAcTaBiIsIeT aTOMHAs KpUcTautnaeckas pemerka? Kakue qacTuiipl HaXoauTcs B
y3nax pemerku? Kakoil Tvn cBsizu Mexnay ys3inamu pemerku? KakoBa sHeprusi Takod KpUCTAIIIMYECKON
pemetku?Kakue BemecTBa MOTYT 00pa30BbIBaTh MOJICKYJISIPHBIC KpUcTaunaeckue pemetku? [IpuBenu-
T€ IPUMEPBI.

22. KakoB mMexaHu3M o0pa3oBaHUsi HOHHOW CBsi3u? Uem XapaKTepus3yeTcsi HOHHOCTh CBs3U? Uem
OTJIMYAETCS] KOBAJICHTHASI TIOJISIpHAS CBSI3b 0T MOHHOU? [Touemy noHHasI CBSI3b HE 00J1a/1aeT HANPABICHHO -
CTBIO Y HACKIIAEMOCTBLIO?

23. Yro u3 cebs mpeacTaBiseT MOHHAS KpUCTaUIHdeckas pemeTka? Kakue 4acTuilbl HaXOauTcCs B
y3nax pemetku? Kakoil Tun cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemerkn? Kakue BemecTBa MOTYT 00pa30BbIBaTh MOHHBIE KpUCTaTndeckue pemerku? [IpuBeaure npu-
MEpBHI.

24. Yro u3 cebs mpeAcTaBIsIeT MeTaJuInyeckas Kpuctajuindeckas pemerka? Kakue yacTuiibl Haxo-
JIUTCA B y37ax pemetku? Uem o0yciioBiaeHa CBA3M MEX Ty y3namu pemetku? [loyemy B KpUCTaNIMYeCKOM
pelIeTKe MeTajlla AIEKTOHbI HEeJIOKaIn30BaHbl? KakoBa sHEprus Takoil kpuctajaudeckoy pemerku? Ka-
KH€ BellecTBa MOT'YT 00pa30BbIBaTh METAJUIMUECKHE KpUcTainyeckue peuietku? [IpuBeaure npumepsl.

25. CpaBHMTE IPOYHOCTb, TEMIIEPATYPHI IUIABJICHUS, MEXaHUUECKHE CBOMICTBA, AJIEKTPOIPOBOA-
HOCTb, TEIJIONIPOBOAHOCTD, JETY4ECTh Pa3HbIX THUIIOB KPUCTAJUIMYECKUX pemeTok. OOBsICHUTE, MoUYeMy
OHM 0071a/Ial0T TEMU WM MHBIMU CBOMCTBAMU?
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PA3JIEJT 4. OCHOBHBIE KJIACChl HEOPTAHUUYECKUX COEJWHEHUM. PEAKIIMOH-
HA CIIOCOBHOCTD BEIIECTB.

1. Yto Takoe creneHp okucneHus? Kak onpenennut MakCUMAJIbHYIO CTENIEHb OKUCIICHHS JIEMEH-
ta? Kak oHa cBsi3aHa ¢ BAJIGHTHOCTBHIO?

2. Kakue 3neMeHThI TPOSIBIISIOT MTOCTOSIHHYIO CTENIEHb OKHUCIICHUs? UeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuia HY:KHO 3HATH /ISl 3aIIMCH XUMHYECKUX (HOpMYI
BEIECTB?

3. [IpuBenute knaccudukaimio BemecTs. Kakne 0OCHOBHBIE KJIacChl HEOPraHMUYECKUX COCTUHEHHM
BbI 3Haete? M3 yero onu coctodr?

4. TlpuBenute kinaccudukanuio okcuaoB. Kak oOpasyrorcs Ha3Banus okcujoB? Kak Hamumcatb
¢dbopMyiTy BBICIIETO OKCHJA 3JIeMeHTa?

5. IlpuBenute Knaccupukamuio KUcioT. Kak 00pa3yrorcst Ha3BaHUs KUCTIOT?

6. [IpuBenute knaccudukaruo ocHoBanui. Kak o0pa3yroTcst Ha3BaHUSI OCHOBAHMIA?

7. llpuBenute knaccudukanuio coned. Kak oOpasyrorcs HazBaHUA comeit?

8. Uto Takoe snektponut? Kakue BeniecTna sSBISIOTCSA 3IEKTPOTUTAMU?

9. Yto Takoe 3neKTponuTudecKkas aucconuanusa? KakoBbl mpaBuia 3alMCH YpaBHEHUH JIEKTPOJIU -
TUYECKOU JUCCOIAALIN?

10. IlpuBenuTe ypaBHEHHUs TOJIHOM U CTYIIEHYATON IUCCOLMALIMYA OKCUI0B, KUCIIOT, COJIEN U OCHO-
BaHUM.

11. JIyg KakuX 3JIEMEHTOB XapaKTEPHbI KUCIOTHBIE cBoMicTBa? IIpuBenuTe nmpumepsl.

12. C yeM pearupyroT KUCIOTHbIE OKcUibl? [IpuBenuTe mpuMepsl peakiiyii, TOKa3bIBAIOMINX KUC-
JIOTHBIE CBOKMCTBA. [IpuBenuTe npuMep reHeTUYECKOU CBSA3H «DJIEMEHT — KUCJIOTHBIM OKCUJ — KACIOTHBIN
OCTaTOK - KMCIJIOTa.

13. Jlyig Kakux 3JIEMEHTOB XapaKTepHbl OCHOBHbIE cBOMcTBa? [IpuBeauTe mpuMepsl.

14. C 4dem pearupyroT OCHOBHbIE OKcuAbI? IlpuBemuTe mpuUMepbl peakiuii, JOKa3bIBAIOIINUX
OCHOBHBIE CBOKCTBA. [IpuBenuTe MpuMep reHETUYECKON CBS3H «JIIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

15. Yro takoe amdoTtepHOcTh? I KaKMX 3JI€MEHTOB XapakTepHbl ampoTepHsie cBoiicTBa? Ipu-
BEJIUTE IPUMEDPBI.

16. C uem pearupyrot amdorepubie okcuasl? [IpuBeanre npumMepsl peakiuii, ToKa3bIBAIOIMINX aM-
dbotepHbie cBoiicTBa. [IpuBeauTE MPUMEP TEHETUIECKOM CBSI3U «AJIEMEHT — aM(pOTEepHBIN OKcHUIl — aM(po-
TEPHOE OCHOBAHUE.

17. Kak u3MEHSIOTCA KHUCIOTHO-OCHOBHBIE CBOMCTBA IIJIsi S- U P-3JIEMEHTOB B NEPUOAAX ClieBa
HarnpaBo? Kak 3T0 CBSI3aHO ¢ METaJUIMYECKUMU U HEMETANIMYECKUMH cBocTBamMu? OT 4ero 3aBUCST
KHUCJIOTHO-OCHOBHbBIE CBOMCTBA d-371€MEHTOB?

18. ITpuBeauTe XUMUUYECKUE CBOMCTBA KUCTIOT.

19. IIpuBeanTe XMMUYECKHUE CBOMCTBA OCHOBAHUH.

20. IIpuBeaute npumepbl aM(poTepHbIX OCHOBaHUK. C UeM OHM MOTYT PearupoBath?

21. IlpuBeauTe XuMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 5. PACTBOPLI.

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBoputeib? [IpuBenure npumepsl. [Ipueau-
T KJIaCCU(PUKAIIIO PACTBOPOB.

2. KakoBbl cX0/CTBA/OTANYNS PACTBOPOB C MEXAHUYECKUMHU CMECAMU U XUMHUYECKHUMH COEIUHE-
HusiMu? YTo U3 ceOs mpencTaBIIsieT pacTBOP, COITIACHO COBPEMEHHBIM MPEICTABICHUAM?

3. OnumuTre mpouecc pacTBOPEHHs] TBEPIAOTO Teja B KUAKOM pacTBopuTene. Kak mpoucxoaut
KpUCTaJIIu3anus’?

4. Uto Takoe KoHIeHTparusa? UTo Takoe HACHIIMICHHBIN, pa30aBJICHHBIA, KOHIICHTPUPOBAHHBIN
pacTBop?

5. Onumure cnocoObl BEIPAKEHUS! KOHIIEHTPALUK PAaCTBOPOB, MPUBEIUTE 0003HAUCHHU S, POPMYIIBI
AJId pacdeTa KOHHGHTpaHHﬁ, CAWMHUIIBI U3MCPCHUA (MaCCOBaH A0Jid, MOJIdpHasA O0JIs, MOJIApHAsA KOHIICH-
Tparus, MOJISTIbHAs KOHUEHTpalKs, HOpMalibHasl KOHLIEHTpalus, TUTp). Kak MOkHO KpaTKo 0003HAUUTh
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€IMHUIBI U3MEPEHUSI MOJISIPHOM M HOpMalibHOM KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBAHMI, coJieii?

6. Yto Takoe pactBopuMocTh? [IpuBeanTe kimaccuukanuio BEMIeCTB MO UX pacTBopUMOcTH. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB Ha MX pacTBOpuMOCTh? Kak BimseT TemrepaTypa Ha pacTBOPUMOCTh Be-
1eCTB?

7. UTo Takoe mepeHachIIeHHbIH pacTBOp? B Kakux yCIOBHSIX €ro MOXKHO MOJTYy4YUTh? B Kakux ciy-
qasgx U30bITOK PAaCTBOPEHHOTO BEIIECTBA HAUMHAET BBINAATh B OCAZ0K U3 NIEPEHACHIIIEHHOTO pacTBopa’?

8. Kakue mporieccsl mpoTekaroT mpu 00pazoBanuu pacTBopa? Kak W3MEHsSIETCs MpU 3TOM SHEPTHs
cucreMbl? Kakumu pakropamu onpeaensiercs TermaoBoi 3¢ GeKT nporecca pacTBOPEHUs?

9. Uto Takoe coybBaTaius, THIpaTAIUs, CObBAThI, TUAPAThI? UTO MpeacTaBiIsIOT COO0M KpucTal-
noruapatsl? [lpuBenute npuMepsl. UeM 00yclioBlieHO 00pa3oBaHUe KPUCTAIIOTHAPATOB?

10. Yto Takoe 3JIEKTPOJUTHI, HEANEKTPOJUThI? Kakue BemecTBa OTHOCATCS K TOMY WM UHOMY
tumy? YTo Takoe IMeKTpoIuTHIecKas Auccormanusa? YTo Takoe M30TOHUYECKUN KOPPUITUEHT, YeMY OH
MOJKET OBITh paBeH, OT YEro 3aBUCHUT?

11. Yro Takoe crenenp aucconmanuu? Kakue BemecTBa OTHOCATCS K CIA0BbIM U CHIJIBHBIM DIIEK-
TponuTaM U noyemy? OT 4ero 3aBUCHUT CTENEHb IUCCOIMALIAN?

12. Yro Takoe kaxyiascs cTeneHb auccouuanuu? /st Kakux pacTBOpOB NPUMEHUMO 3TO IOHS-
Ttre? Kak ee MOXHO paccuuTarh?

13. Kak 3anucpiBaeTcst BBIpaKeHHE KOHCTAHTBI JUCCOIMALUH JUTsl cIa0bIX 3JeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa auccorpanuu? Uto mokaspIBaeT dTa BeIuunHa?

14. IlpuBenute 3akoH pa3BeneHus OcraBayipia. Kak 3aBUCUT CTENEHb JUCCOLUAIMU OT KOHIIEH-
TpaLMH JIEKTPOJIUTA?

15. IlpuBenute ypaBHEHHE 3JIEKTPOJIMTUYECKON AMcconuanuu BoAbl. K KakoMy THIYy 3JIE€KTpoO-
JIUTOB OHA OTHOCHUTCS?

16. Yto Takoe MOHHOE Mpou3BeAcHNUE BobI? Yemy oHO paBHO? Uemy paBHA KOHLIEHTPALUs HOHOB
BOZIOpOJa U TUAPOKCOTPYMI B HEUTpaibHOM pacTBope? KakoBo MX COOTHOIIEHHE B KMCJIOW U MIEIOYHOMN
cpene?

17. Yto Takoe BOJOPOHBIN MoKa3arens? Kakue 3HaueHus OH MOKeT npuHuMath? Kak oH paccuu-
TeIBaeTcs? Kak onpenenuts xapakrep cpesibl 10 3HaYE€HUIO BOJOPOIHOTO IT0Ka3aTesis?

18. YUTo Takoe KOJUIMTaTUBHBIE CBOKMCTBA PACTBOPOB?

19. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM (uU3NUEeCKOM SIBIEHUH OCHOBAH
ocmoc?

20. Yro Takoe ocMoTHyeckoe naBiaeHue? [Ipn Kakux ycloBHSAX ONPEAEIAeTCs OCMOTUYECKOE J1aB-
nenue? Kak ero MOKHO paccuuTath IJi1 paCTBOPOB HEAIEKTPOJIUTOB U PACTBOPOB AeKTponuToB? [IpuBe-
nute 3akoH Bant-I'opda. [l kakux cucteMm oH CripaBeInB?

21. Kak u3MeHsIeTCcsl 1aBJI€HUE HACBIIIEHHOTO Mapa pacTBOpa MO CPABHEHUIO C YHUCTHIM PACTBOPH -
tenem? [IpuBennre 3akoH Payiist 1u1sl HEANEKTPOIUTOB U JIEKTPOIIUTOB.

22. Kak U3MEHSIOTCS TeMIleparypa 3aMep3aHus pacTBOpa W TeMIlepaTypa KUIEHUs pacTBOpa IO
CPaBHEHMIO C YUCTBIM pacTBopuTeneM? Kak MOKHO paccuMTaTh W3MEHEHUE TEMIIEPATyphl AJsl HEJIEK-
TPOJIUTOB U EKTPOIUTOB? OT Yero 3aBUCAT KPUOCKOMUYECKas U 0YTHOCKONUYECKasi TOCTOSIHHbIE?

PA3JIEJI 6. DOHEPT'ETUKA XUMHWYECKHNX ITPOLECCOB. XUMNYECKAS TEPMOJAWHA -
MUKA.

1. Yto u3ydaetr xuMuyeckasi TepMOAMHAMUKA?

2. JlaitTe onpeneneHre NOHATHIO «XUMUYECKasi CUCTEMAY.

3. [lepeuncnure TUIIBI XUMUYECKUX CUCTEM, JAWTE UX XapakTepucTUKy. [IpuBenuTe npumepsl.

4. Kakue mapaMeTphl BIMSIOT HA TEPMOJIUHAMUYECKOE COCTOsTHUE cUCTEMBI? UTO Takoe cTaHmapT-
HBIE yCIIOBUSA?

5. UeM xapakTepusyeTcsl TEPMOJIMHAMUYECKOE PABHOBECHE CUCTEMBbI?

6. Kakue TuUNbl TEPMOAMHAMUYECKUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHUCTEMAax?
JlaiiTe nX XapaKTepUCTHUKY.

7. Chopmymupyiite 1 3aKOH TEPMOJMHAMHKH, 3aIUIINATE €0 MaTeMaTHIeCcKoe BhipaxxeHue. [laiite
oTpesieNieHUE TMOHATUSAM «TEIJIoTa», «paboTa», «BHYTPEHHsSI SHeprus». Kak MOKHO MHTEpIpPETUPOBATH
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3TOT 3aKOH IPUMEHUTENBHO K XMMUUECKOMY Iporieccy?

8. Kakas pa0GoTa yaiie Bcero COBEpIIaroTCsl B XUMUYECKHX cucTeMax? Kak ee MOXHO paccuuTarb?

9. laiite onpeneneHue sHTambIuu. Kak ee MoxkHO paccuntath?. Kak oHa 0603Ha4aeTcs, B 4eM U3 -
MepseTcs’?

10. Yro Takoe TemioBoii 3¢dekt peakuuu? Kak on 0603HavaeTcs, B 4eM U3MEPSETCS, YeMY OH pa-
BEH IPHU MOCTOSIHHOM JaBiieHuu? [laiiTe ompenesieHre HK30- U SHAOTEPMHUECKON peakiuu. UTo MOKHO
CKa3aTbh O TEII0BOM 3(dekTe 00paTUMOro XMMHUIECKOro mporecca’?

11. Yto uzyuaer trepmoxumusa? Uto Takoe TepmMoxumMuueckoe ypaBHeHue? [lepeuncnure ocoOeH-
HOCTH 3alMCH TEPMOXUMUYECKUX YPABHEHUH.

12. Yro Takoe cTaHmapTHas SHTaNIbIUs 0O0pazoBanus BemiecTBa? Kak oHa 0003HavaeTcs, B 4eM 13-
MepsIeTCs U KaKue 3HAYSHUS] MOKET IPUHUMATh?

13. Chopmymupyiite 3akoH ['ecca. [losicHHUTE CMBICT ATOTO 3aKOHA HA IPUMEPE XUMHUUECKON peak-
1007078

14. Chopmynupyiite crnenacTBue u3 3akoHa ['ecca. [IpuBenuTe MaTeMaTHUeCKOE BRIpAXKEHUE, TIOSIC-
HUTE, JJI pacuyeTa Kakol BeIMYUHBI OHO IPUMEHSIETCSI.

15. Yro Takoe aHTponusA? B yem oHa mzmepsiercs, kak o0o3HadaeTcsa? Kak ee MOKHO paccuuTaTh?
Ot Kakux (aKTOpOB OHA 3aBHCUT?

16. [losicuute Ha mpUMepe, KaKk U3MEHSETCS] SHTPOIUS BELIECTBA P MOBBILICHUH TEMIIEPaTypBhI.
C ueM cBsI3aHbI 3T U3MEHEHUs1? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasi BBICOKasl U oueMy?

17. Yro Takoe cTaHIapTHAS YPHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B UeM U3MEPSETCs?

18. Kak MO>XHO paccuMTaTh U3MEHEHUE SHTPOIIMH B IIpoliecce XUMHUecKuX peakuuii? ITpusenure
MaTeMaTH4eCKOE BhIpaKEHHUE.

19. Chopmynupyiite 2 3aKOH TepMOAMHAMUKH. J[J1s1 KakuxX cUcTeM OH nmpuMeHHM? Moer Jiu pe-
aKIMs MPOTEeKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakrtopa sBISIOTCS IBIKYIICH CHIION caMo-
MIPOU3BOJIBHOTO MPOTEKAHUS peakuuu?

20. Kak paccuurats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? Jls yero mc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHUHM CaMOIPOU3BOJIBHOTO MPOTEKAHUS PEAKIMU B MPSIMOM M
00paTHOM HarpaBJIeHUN?

PA3JIEJI 7. XUMHWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Yto u3ydaeT Xumuyeckasi KHHETUKa?

2. Yto Takoe koHIeHTparusa? Kak ona o6o3nagaercsa? Kak m3MeHSETCS KOHIICHTPAIUS HUCXOIHBIX
peareHToB U MPOAYKTOB MpH NpoTekanuu peakuuu? [Ipusenure npumep.

3. Jlaiite ompeaeneHne CKOPOCTH XUMHUUYECKoW peakuuu. Kak oHa o6o3Hauyaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3JIeMEHTApHBIN aKT PEAKIIUH?

4. Yo Takoe TOMOTEHHbIE U reTeporeHHbIie peakiuun? [IpuBeanre npumMepsl.

5. Yro Takoe oOpaTtumMbie U HeoOpaTuMbIe peakiuu? [IpuBeauTe nmpuMepsl.

6. Ot kakux (pakTOPOB 3aBUCUT CKOPOCTh XUMUYECKOW peakiun’?

7. Kak u3MeHseTcs CKOpPOCTh NMPU M3MEHEHUU CTENEHU JUCIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIIHETO SHEPTeTUUECKOr0 BO3AEHCTBUSA?

8. Kak 3aBHCHUT CKOpOCTh XMMUYECKOW PEAKIIUU OT KOHIEHTPAINI peareHToB?

9. ChopmymupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JAJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBemute
€ro mMareMaThueckoe BbIpakeHue. [loscHUTe, Kakue BETMYMHBI MCIIONB3YIOTCS B 3TOM BbIpaxkeHUH. UTo
Takoe KMHEeTHYecKkoe ypaBHeHUe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuid ¢ yuactuem
TBEPABIX U Ta3000pa3HbIX BEIIECTB?

10. Uto Takoe koHCTaHTa cKopocTu peaknuun? Kak ona o6o3nagaercs? OT 4yero oHa 3aBUCHUT?

11. Kak 3aBUCHT CKOPOCTh XUMHYECKON PEaKIuu OT TemiiepaTypbl? OTBET MOSICHUTE.

12. Chopmynupyiite npasuio Bant-I'odda, mpuBenute ero mareMaTuueckoe BoIpaKeHHE.

13. Yrto mokaspiBaeT TemMmneparypHblii ko3 duimeHT ckopoctu peakiuu? Kak oH o0o3HavaeTcs u
4eMy MOXKET OBITh paBeH?

14. Yro Takoe sddextuBHOE coymapenue yactunl? Kak m3meHseTcs >HEpreTHKa CHCTEMBbl MPHU
Mepexoie OT UCXOMHBIX peareHTaM K mpoaykram peakuuu? [IpuBeanurte rpadudeckuii mpumep, OTBET MO-
SCHUTE.
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15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak oHa o6o3Hadaetcs, B ueM usmepsiercs? Ot gero
oHa 3aBUCHUT? Kak CBA3aHbl CKOPOCTh PEAKIIUU U SHEPTUs aKTUBALIMU?

16. IlpuBenure ypaBHeHue Appenuyca. [losicHuTe, kKakue BEIMUMHBI B HETO BXOAAT U KaKyl0 3aBU-
CUMOCTb YCTaHABJIMBAET 3TO YpaBHEHHE.

17. Yto Takoe katanuszarop? KakoB MexaHU3M JEeHCTBUS KaTaiu3aropa’?

18. JlaliTe omnpeneneHre XUMHYECKOrO paBHOBecHUs. UTO Takoe paBHOBECHAs KOHIICHTpAaLUs Be-
miectB? Kak ona o6o3navaercs?

19. YUto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJis KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAKWE BEJIMYMHBI TaM UCIONb3Yyt0TCs? KakoBbl mpaBuia
3alMCU KOHCTAHThI PAaBHOBECHSI, €CJIM B XMMHUYECKOM peakuy y4acTBYIOT TBepAble WU ra3000pa3HbIe
BellecTBa?’

20. Kakue akTopsl BIUSIOT Ha CMEIICHHE XUMHUUYECKOro paBHoBecus? [losicHuTE, 4TO O3HAYaeT
CMEIIEHNE XUMHUYECKOTO PAaBHOBECHSI «BJIEBO», «BIIPABO»?

21. Chopmymupyiite mpunnun Jle-Illatense. Kyna cmemniaercss paBHOBECHE TIPH MOBHITIICHUN WA
MOHWXEHUH TEeMIIEPATyphl, 1aBJICHUS, KOHIICHTPALIH?

PA3JIEJI 8. QJIEKTPOXUMUYECKHUE I[MTPOILIECCHI. KOPPO3MA METAJIJIOB.

1. Yro n3ydaer aneKTpoXuMHsi? 3a CUET YEro NPOTEKAIOT AIEKTPOXUMHUUECKHUE MPOLIECCHI?

2. Yto Takoe OKUCIUTEIBLHO-BOCCTAHOBUTENbHBIC peakiuu? JaiiTe onpeaeneHne NoOHATUAM «CTe-
IIEHb OKHCIIEHUS», «BOCCTAHOBUTENDB)», «OKUCIMTEIbY, «OKHCIEHHE», «BOCCTaHOBIeHUE». IlpuBenute
MIPUMEPBHI.

3. YUto takoe anexkrponsl? 13 yero us nsroraBnusaroT? Kakue nmpoueccel NpoucXoasaT Ha MOBEpX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPHU MOrPYKEHUH €Tr0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0Opasyercs ABOWHON 3IEKTPUUECKHIA ci10i? UTO Takoe 37eKTPOHBIN MOTEHIHA?

5. UTto Takoe paBHOBECHBIN AJIEKTPOIHBIN oTeHHa? Kak oH 0003HavaeTcs1, B 4eM U3MepsieTcs?
Yro xapakrepusyer 3Ta BenuurHa? OT 4ero oHa 3aBUCHUT?

6. Uto Takoe CTaHAapTHBIA BOAOPOAHBIN 31ekTpon? g yero oH ucnonsiyerca? Yemy paBeH €ro
ANEKTPOAHBINA MOTEHIUAN?

7. Uto Takoe CTaHAAPTHBIN JEKTPOIHBIN moTeHIman Metaya? Kak oH o0o3Ha4aeTcsi, B 4eM H3-
Mmepsietcst? Uto xapakrepusyer AaHHas BeauunHa? Kakue 3HaUeHHsI OHAa MOXKET IPUHUMATh?

8. Ot xakux (aKTOpOB 3aBUCHUT IEKTPOAHBIA MoTeHIuan? IlpuBenure mojHOE W COKpAIEHHOE
ypaBHeHus HepHcra. [loscHuTe, Kakue BEIMYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YHOTCS
ATU ypaBHEHUS?

9. Uto nokasbIBaeT psij] NEKTPOXUMHUUECKUX HaNpspkeHU MeTamioB? Kak pacnosnokeHsl MeTan-
761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CITIOCOOHOCTh METAJIJIOB?

10. Yto Takoe ranpBaHu4eckuii 3nemMenT? M3 uero on cocrout? M300pa3ure ycTporUCTBO raibpa-
HUYECKOT'O 3JIEMEHTA.

11. Kax 3apsiKeHbI KaToA M aHOJ B TaJbBaHUYECKOM 3JieMeHTe? Kakue nmporecchsl NpoTeKaroT y Ux
noBepxHocTHU? [ 1€ BOBHUKAET AIEKTPUUECKUM TOK B TaJbBAHMYECKOM 3JjIeMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS IEKTPOHBI B IaJIbBAHUUECKOM 3JIEMEHTE?

12. Ha npumepe rasibBaHUYECKOTo eMenTa Jlannas-SAko0u pacckakuTe Kakue dJIECKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKatoT. Hanummnre ypaBHeHNs peakuii Ha KaToJe U aHOJE.

13. Kak 3anuceiBaeTcsi cxema rajibBannueckoro snemenTa? [Ipuseaure nmpumep.

14. Yto Taxkoe 3MEKTPOABMXKYIAs CHJAa rajbBaHUYeckoro 3iaemeHTta? Kak oHa o0o3HadaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. YUto Takoe snektponus? M3 4ero cocTouT cucreMa, rae mporekaeT aMekrponu3? M3o0pasute
rpauIeCcKH.

16. Kak 3apskeHbl KaTo[ U aHOJ IpH AekTpoaun3e? Kakue mporeccel IpoTeKaroT y TOBEPXHOCTH
AIEKTPOIOB?

17. Kakue TUIBl 3J€KTPOIOB UCIOIB3YIOTCS IpU ieKkTpoause? M3 uero oHM M3roTaBIuBarOTCs?
[IpuBeauTe mpuMeEpHI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHMsI MIEKTpoiu3a B paciuiaBax? Kakue mpoueccsl npore-
KaloT Ha aHoje U karonae? [IpuBeaure npumep.
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19. KakoBbl 3aKOHOMEPHOCTH NPOTEKaHMs JJIEKTposin3a B pacTtBopax? Kakue mpoueccsl npote-
KaroT Ha aHojie U karonae? [IpuBeaure npumepsl.

20. Chopmymupyiite 1 u 2 3axonsl @apanes. [IpuBenute nx MaTematudeckoe BeipaskeHue. [losic-
HUTE, KAaKW€ BEJTMYMHBI TaM HCIOJB3YIOTCS U UX €IMHUIBI u3MepeHus. g Kakux pacyeToB MPUMEHUMBbI
5TH 3aKOHBI?

21. Yto Ttakoe BbIxoa 1o Toky? Kak ero Mo>kHO paccUuTaTh?

22. Yrto Takoe koppo3usi MeTaiioB? Yem xapakrepusyercs npoiecc koppo3uu? [louemy koppo3us
HEraTUBHO BIIMSIET HA METAJUINYECKHE KOHCTPYKIIUU U U3Aenus?

23. Yto Takoe xuMudeckas koppo3us? B kakux cpenax oHa nporekaetr? Kakue ObIBatOT TUIIBI XU-
MHuuYeckoil koppo3un? [IpuBenure npumepsl.

24. B ueM 3aKJII04aeTCsl MEXaHU3M XMMHUYECKOM Koppo3un? Hanuinre ypaBHEeHUs peakuui, Ipu-
BEJUTE MTPUMEPHI.

25. Ot kakux (pakTOpoB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? I[louemMy y HEKOTOPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameisiercs? Kakas cpena cnocoOCTBYeT MPOTEKaHUIO KOppo3uu?
ITpusenute npumepsl. [louemy ¢ pocTom TeMiiepaTypbl CKOPOCTh KOPPO3UU BO3pacTaeT?

26. Kakue mecta B M31CJIUSIX U KOHCTPYKIIUSX SIBJISIIOTCS KOPPO3UOHHO OMACHBIMU U TIOUEMY?

27. YTo Takoe NEKTPOXUMHUECKast Koppo3us? B kakux cpeaax oHa nIpoTeKaeT?

28. B "eMm 3akimovaeTcs MEXaHU3M AJICKTpOXUMHYeCcKor koppo3uu? Kakas cpema eit cmocoOCTBY-
er?

29. Ha npumepe KOppO3WM CTAIM KUCIOPOIOM BO3AYyXa BO BJIAKHOUN Cpeie MOSCHUTE MEXaHU3M
MPOTEKAHUS SJIEKTPOXUMUYECKON KOPPO3UH.

30. Kakne metayuiel Hanbosee moaBepkeHbl Kopposun? [logemy HEKOTOpbIe MeTalIbl, HECMOTPS
Ha UX BBICOKYIO BOCCTAHOBUTEIIbHYIO CIIOCOOHOCTbB, HE MojBepratoTcs kopposuu? [IpuBenure npumepsl
TaKHX METAJIJIOB.

31. IlepeunciamnTe METOBI 3AIUTHI METAJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue meTtauioB? Kakue BemiecTBa BBHICTYMAIOT JICTUPYIOMUMHE T0OaBKaMH
Y KaKk OHU BIIMAIOT Ha cBoicTBa Metaya? [loyemy mpu JerupoBaHUM MeTajlsla CKOPOCTh KOPPO3UU 3a-
MepisieTcsi? YeM 00yCIIOBIIEHO TO, YTO COBPEMEHHBIE CTaJIH SBJISIOTCS HEPIKABEIOIIMMHU?

33. YUro Takoe 3auiuTHBIE NOKPHITUA? VI3 Uero oHM U3roTaBInBaOTCA?

34. B yeM oTiu4Me KaTOAHBIX M aHOAHBIX METAJUIMYECKUX MOKpbITUW? [losicHuTe MexaHu3M 3a-
HIUTHI TAKUX MOKPBITUI Ha npuMepax. Kakue HeToCTaTKU €CTh Y TOTO WM MHOTO TUIIA MOKPBITHS?

35. VI3 4ero M3roTaBlIMBalOT HEMETAUIMYECKHUE 3aluTHbIe TOKpbITUA? [IpuBeaute npumepsnl. Ka-
KOBBI HEJIOCTATKU TaKUX MOKPBITHI?

36. Ha yem oCcHOBaHbBI METO/IbI SJIEKTPOXUMUUYECKOM 3anThl? [[0ICHUTE MEXaHU3M AJIEKTPOXHUMH -
YECKOM 3alIUThl HAa IPUMEPE METO/Ia MIPOTEKTOPHON 3aIUTHI CTAILHOTO TPYOOIIPOBOIa B MOPCKOM BOJIE.

37. Yto Takoe kaToaHas U aHoaHas 3amuTa? [losicHuTe MeXaHu3M 3allUThl Ha MpUMEpax.

38. Pacckaxxure 00 M3MEHEHUH CBOICTB KOPPO3UOHHOM cpenbl. Kakumu ciocobamu OHO JOCTUTa-
erca’?

39. Kakue ¢akTopsl HY)KHO YYUTHIBATh MPHU KOHCTPYUPOBAHUU U3JIEIHMA, YTOOBI TPEIOTBPATUTH
MPOLIECCHI MPOTEKAHUS KOpPO3Un?

14.1.4. Tembl HHANBUAYAJTBbHBIX 321aHUI

NuauBunyansHoe 3aganie « OCHOBHBIE MOHATHUS U 3aKOHBI XUMUN

1. OnunakoBoe i yucio mosiekyn B 0,5 r azora u 0,5 r Mmetana?

2. BeluncauTe MOJIIpPHYIO Maccy BelecTsa, ecinu macca 500 mu ero napos npu 87 0C u naBieHun
96 xIla paBna 0,93 1.

3. Haiitu ¢axTop 5KBUBAJIEHTHOCTH M SKBHUBAJICHTHYIO Maccy 3JEMEHTOB B coeauHeHusx: MgO,
NiCl2, CaF2.

4. Haiitu sxBuBasieHTHBIE Macchl coequuenuii: HNO3, Cr(OH)3, Co(NO3)2, P20S5.

5. Onpenenure 00beM a30Ta (H.y.), UCIIOIH30BAHHOTO /I CHHTE3a aMMHAaKa, €CJIM TIOJy4eHo 8,5 T
IIPOAYKTa PEAKLUH.

WnausBuayanbHoe 3aganue «CTpoeHue aroma. IepruoiM4eckuil 3aKoH

U IIepuoMYecKas cucTeMa XuMHuecKux 3nemeHToB .. MenneneeBa»

1. Hamuumire 3/eKTpOHHbIE KOHPUIYPALMHK CIIEAYIONMX aTOMOB 1 HOHOB: In, Ba2+, Cl.

2. B kakoii rpymme, NoArpymne U nepuoje Haxoaurces aemeHT Sb? K kakomy ceMelcTBY OH OTHO-
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cutTca? YKaKHUTe, KAKUE AJIEKTPOHBI Y 3TOTO 3J€MEHTA SIBJSIOTCS BaJIeHTHBIMU. KakoBa MakcuMalibHast Ba-
JICHTHOCTH 3TOro 3neMeHTa? IlpuBeauTte 3neKkTpoHHO-rpaduueckoe M300paKeHHe BaJCHTHBIX JIEKTPO-
HOB, OIUIIIUTE UX COCTOSIHUE KBAHTOBBIMU YUCIIAMHU.

3. B xakom nepuoze, TpyIie 1 NOArpyIne HaXOAUTCS AJIEMEHT, €CIIU €ro 3JEKTPOHHAs! KOHPUTY-
parus 3akanunBaeTcst Ha 6s25d10. HazoBute 310T 31ement. Kakumu cBoicTBaMu 00J1a1a€T 3TOT 3JIEMEHT
— OKHUCIIUTENBHBIMU WJIM BOCCTAHOBUTENbHBIMU? OOBSICHUTE [TOUEMY.

4. Kaxkoit u3 snementoB — Mg unu Cl Oyzer obnanats 6osiee BhIpaKEHHBIMH HEMETANTHYECKUMU
cBorictBamu ? Kakumm cBoiicTBaMu OymyT 00JaiaTh COCIUHEHMSI STUX AJIEMEHTOB — KHCIOTHBIMH WU
OCHOBHBIMU? OOBSCHUTE C TOUKH 3PCHHUS STCKTPOHHOM KOHPUTYPALIUU U TTOJIOKEHUS DIIEMEHTOB B TIEpH -
OJINYECKOM CUCTEME.

5. Y kakoro sneMeHTa paaunyc atoma 6onbiie —y Li wimn Cs? OOBbsICHUTE C TOYKH 3PEHUS 3JIEK-
TPOHHOM KOH(UTYpaIH U TIOJI0KEHUS 3JIEMEHTOB B MEepHOANUEcKoi cucteMe. Kak 3T0 BiIMseT Ha UX XHU-
MHUYECKHE CBOMCTBA?

NunuBuayansHOE 3a1aHNE « XUMHYECKAs CBA3b)»

1. M300pa3ute cTpyKTypHBIE (DOPMYIBI CICAYIOMUX COCTMHEHUN U YKAKUTE BaJICHTHOCTh U CTe-
MeHb OKUCIIEHUS KaKIOTo dIeMeHTa B 3TuX BenlecTBax: Al203, As203, C12, H2S, CuSO4. Ykaxxute TUII
XUMHUYECKOU CBSI3U JIJISl KaXA0TO COSAMHEHUSI.

2. Onpenenute THM KPUCTALTHYECKON pemeTku s cienytomux coenuuenuii: NaF, CoSO4, Si,
Pb, N2. Kakumu usmdeckumu cBoicTBaMu (MIPOYHOCTH CBSI3U, TEMIIEpATypa TUIABIICHUS, MEXaHUIECKUE
CBOICTBA, ANIEKTPOIIPOBOAHOCTE) 00JIaAAI0T JaHHBIE COCTUHEHUS U IToueMy?

3. [IpuBenuTe >NMeKTpOHHO-TpadhuuecKoe U300paKEHNE BAICHTHBIX JIEKTPOHOB aroma P Bo Bcex
BO3MOXKHBIX COCTOSIHUAX (OCHOBHOE, BO30yXeHHOE). Kakyro BaleHTHOCTh MOXET MpOsBIATH dhochop B
3THX coctosHMX? [IpuBenuTe mpuMepsl COSTMHEHH, YKAXKUTE BAJICHTHOCTH ocdopa.

4. Kakyro reomerputo umeeT mosiekyina AlF3? IlpuBenure snexkTpoHHO-Tpaduueckoe n3o0paxe-
HUE BAJICHTHBIX JIEKTPOHOB B3aMMOJICHCTBYIOIINX aTOMOB, YKQKHUTE, KAKHE U3 HIX y4aCTBYIOT B 00pa3o-
BaHUM XMMHYECKUX cBs3el. KakoB Tum ruOpuausanuu atoma amoMmuHusA? Hapucyiite mpocTpaHCTBEH-
HYIO CTPYKTYpPY 3TOM MOJICKYJIbI, TTOKQKUTE MEPEKPHIBAHNE aTOMHBIX OpOUTANICH, YKAKUTE TUIIBI CBSI3EH
(1,0).

5. Mcnionb3ys 3Ha4€HUs OTHOCUTENIBHOU IIEKTPOOTPULIATEIILHOCTH, PACIIOIOKHUTE CIEIYIOLIUE CO-
equHeHus B mopsiake Bo3pactanus nonHoctu cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux CTpyKkTyp-
HBbIE (DOPMYITBI U YKKUTE, K KAKOMY aTOMYy CMEIIAETCs 3JICKTPOHHAS TNIOTHOCTh B 3TUX COCIMHCHHUSX.

NuauBuayansHoe 3a1anne «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COCTUHEHUIN

1. Hanmmute GopMyIibl BEECTB: Cynb(ar IUTHs, MepXIopaT aMMOHHUSI, HOIU CBHHIIA, TUIPOK-
cun mapranma (II), rugpokcun maraus, optodocdopHas KUCIOTa, a30TUCTas KUCIOTA, OKCHJ CBHHIIA
(IV), okeun xpoma (VI), okcua pocdopa (IID).

2. HazoBure cnemyromye COEAUHEHHSI MO COBPEMEHHOM HOMEHKJIATYpE M YKKHUTE, K KaKOMYy
KJIACCY HEOPTaHMUYECKHUX COCTMHEHUH (KUCIIOTHI, COJIM, OCHOBAHUS, OKCHU/IbI, OMHAPHBIEC COCTUHEHUS ) OHU
otHocsTes: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanuute ypas-
HEHUS 3JEKTPOIUTUUECKON TUCCOIUAIIMN ITUX COSAMHEHUH.

3.HanumuTe ypaBHEHUS PEaKIUii:

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

r) Ca(OH)2 + H3PO4 =...; o) S1+02 =...; ¢) CaO + Si02 =...; x) H2 + CI2 =.. ;

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

4. Kakue mpoayKThl MOTYT OBITh TIOJTydeHbI B pesynbrate peakuuu Zn(OH)2 ¢ HCI? Hanwmmre
YpaBHEHHSI pEaKLUi, YKaKUTE TUITBI 00pa3yIoIUXcsl coneil (Kucasi, OCHOBHAsI, HOpMaJIbHAas ), alTe Ha-
3BaHUS MOJIYYEHHBIM COEIMHEHUSIM.

5. Hamumure ypaBHEHHsS peakUWil, C MOMOLIBIO KOTOPBIX MOXHO OCYILIECTBHUTH CIIECAYIOLIHE
npespamienus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.

NunuBuayansHoe 3ananue «PacTBopb»

1. Kakoit o6bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyercs st npurorosienus 3 i1 0,1 M
pactBopa KOH?

2. KakoBa MosipHasi 1 HOpMalibHas KoHIeHTpauuu pactBopa H2SO3, 700 mi1 koToporo comepxar
20 r H2S03?

3. B 250 mu pactsopa comepxurcs 7,5 T CuSO4 - 5H20. PaccunTaTh MOJISPHYIO KOHIIEHTPALIUIO
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pacTBopa cynabdara MeIu.

4. Hackonbko moBbicuTCs Tkunm v moHU3UTCS T3am pacTBOpa MO CPaBHEHHUIO C YHCTOW BOJIOM,
ecau B 100 r Boas! pactBoputh 60 r caxapo3sl C12H220117?

5. Haligute MONSIpHYIO MacCy HEdJIEKTPOJIMTA, €CJIM MpHU pacTBOpeHuHr 28 T BemiecTBa npu 27°C
ocMmoTHueckoe naBienue coctasmiio 700 kIla. O6wem pactBopa 1 1.

6. [Tpu 100 °C naBneHUe HACHIIIIECHHOTO Tapa HaJ pacTBopoM, cojepskamuM 0.05 Mok cynabdara
Hatpus B 450 1 Bozpl, paBHo 100, 8 x[la. Onpenenuts KaxyIylocs: CTENEeHb TUCCOIMALNU Cybdara Ha-
TpHsl.

WNunuBuayansHoe 3agaHne « DHEPreTHKa XMMUYECKUX MPOIecCOB. XUMHUUECKask TEPMOANHAMHKA»

1. Paccunraiite TermoBoi 3((EKT peakmuu, 3aMuIIuTe TEPMOXUMHUECKOE YPABHCHHE PEaKIIHH.
CkomnbKo Gapusi ¥ KMCIOpPOJa B IpaMMax BCTYIWIIO B PEaKLUIo, €Cli B Xoe He€ Beiaenmiock 2740 kJx
TEIJIOTHI?

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

2. PaccunTaB nzmMeHnenue >Heprun [ mb0Oca, ycTaHOBHTE, TP KaKOM TeMreparype Hanbosee Bepo-
ATHO MpoTeKaHue AaHHou peakuuu — npu 25 0C unum npu 100 0C?

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

3. Ilokaxkure pacueToM, MpH KaKUX TEeMIepaTypax BO3MOXHO NMPOTEKAaHWHM PEAKIUU B MPSMOM
HaIpaBJICHUH.

N2(r) + 02(r) = 2NO(1)

NunuBuayanbHOE 3a1aHNE « XMMHYECKAsi KHHETUKA. XUMUYECKOE PaBHOBECHEY

1. Hanumure KHHETHYECKOE YpaBHEHHE PEAKIIUU:

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

Kak m3MeHHTCS CKOPOCTh peakliy, eCH: a) B CUCTEME YMEHBUINTh JaBlieHHE B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIMIO MTapOB BOBI B 3 pa3a; B) yMEHBIIUTh KOHLIEHTPALIMIO TApOB BOJbI B 2 pasa.

2. OmnpenenuTh TeMIepaTypHblil KO3((GUIIMEHT CKOPOCTH PEAKIIMU, €CITH TPU MTOHWKEHUU TeMIIe-
patypsl Ha 45 0C peakius 3ameuIIIachk B 25 pas.

3. Peakuus nporekaet npu 20 0C. DHeprust akTUBallMM peakliMy B OTCYTCTBUU KaTalu3aropa pas-
Ha 75 xJ[>x/Momb, a B mpucyTcTBUU KaTaim3aTopa — 50 kJ[»x/Monb. Bo ckonbpko pa3 Bo3pacTtaeT CKOpOCTh
peakiuu B IPUCYTCTBHH KaTaiau3aTopa?

4. B xakoM HampaBieHUU OyJeT MPOUCXOIUThH CMEILIEHUE PaBHOBECHUS PEaKIIUI

S(tB) + 2N20(1) = SO2(T) + 2N2(T) ; AH*0=-460 x/]x

€CJU: a) YBEIUYUTh TEMIIEpaTypy; 0) YMEHBIIIUTh JAaBJICHUE B CUCTEME; B) YBEIUYUTh KOHIICHTPA-
uro okcuza azora (I).

5.3anummTe BhIpakeHUE KOHCTAHTBI PABHOBECHS IS PEaKLUu:

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

BeryuciuTh KOHCTaHTY paBHOBECHS PEaKIIMK, €CJIM HavajdbHas KoHIeHTpanus H2 Oputa paBHa 0,5
MOJIB/JI, HayajdbHast KoHLeHTpanus 12 - 0,2 MoJb/T 1 K MOMEHTY paBHOBecHs mpopearuposaio 20% BoJo-
pona.

NuauBuayaibHOE 3ajaHue « DNEKTpOXUMHUUecKkue nporeccsl. Kopposus meTannosy»

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTa, COCTOSAIIEr0 M3 KOOAJbTOBOTO M KaJMHEBOTO
AJIEKTPOJIOB, IOTPYKEHHBIX B PACTBOPBI CBOMX COJIEH; HANMCATh YPAaBHEHMSI 3JIEKTPOAHBIX IIPOLIECCOB; HA-
MUCcaTh YpaBHEHUE PEAKIMH, KOTOpas MPOTEKAeT B FaJIbBAHUYECKOM AJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYIYIO CHITy TaIbBAHUYECKOTO DJIEMEHTA MPH CTAHIAAPTHBIX YCIOBUSX; PACCUUTATH JICKTPOABIIKYIIYIO
cuiy TanbBaHu4Yeckoro sneMeHTa npu Temmeparype 30 0C u xoHmentpanusx wonoB C(Cd2+) = 0,4
monw/1; C(Co2+) = 0,3 mMonb/1.

2. lnd cnenyromuX BelIeCTB HAaImMcaTh YPAaBHEHUS AIIEKTPOJHBIX MPOILIECCOB MPU ANIEKTPOIU3E U
yKa3aTb, KaKue MPOAYKTHl 00pa3yloTcs Ha KaToje U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 371eKTpoaamMu; 0) pactBop HBr ¢ muHKOBEIM aHOIOM; B) pacTBOp
Sr(NO3)2 ¢ rpadutoBbIMHE 351eKTporamH; T') pactBop CoSO4 ¢ HEpaCTBOPUMBIMH IEKTPOJIAMH.

3. Kakue npoykThl 00pa3yroTcst mpH JeKkTposinie BogHoro pactBopa KCl ¢ ”HEpTHBIMU 3IEKTPO-
namu? Hanummre ypaBHEHUS 3JEKTPOIHBIX MPOLECCOB. BBIUMCINTE MacCy WM 00beM MPOAYKTOB Ha
ANEKTPOAaX , 00pa3yIOMUXCs IPH MPONyCKaHuU Toka cuion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
nykra coctasiseT 70%.

4. CocTaBUTh CXeMy KOPPO3HOHHOIO TajlbBAHUYECKOTO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
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BO3/lyXe IIPU KOHTAKTE aJOMHUHMS U Xpoma. HanucaTs ypaBHEHUS JIEKTPOAHBIX IIPOLIECCOB U YPaBHEHUE
pouecca KOppo3HH.

5. lIuHKOBYIO IJIACTHHY, MOKPBITYI0 MEJIbIO, OIYCTHJIM B PacTBOpP CEPHOM KUCIOTHL. Onpenenute
TUII IOKPBITUS, HAITUIINTE YPABHEHMS MIEKTPOJHBIX IIPOLECCOB KOPPO3HH, €CIIA MOKPBITHE HE pa3pylle-
HO U B CJIy4ae €ro pa3pyllIeHMs], COCTABLTE CXEMY IraJlbBAHUYECKOIO 3JIEMEHTA.

14.1.5. Bonnpochl Ha caMONIOATOTOBKY

[TpenmeT xumuu. ATOMHO-MOJIEKYIIsipHast Teopusi. OCHOBHBIE MOHSTHSI: aTOM, MOJIEKYJa, XUMUYe-
ckul anemMeHT. [Ipocteie U cioxHbIe BelecTBa. ABnenue ammorponuu. MomnekymnsapHaas macca. Moibs. Mo-
nspHas Macca. CTEXMOMETPUUYECKHE 3aKOHBI: 3aKOH YKBHUBAJICHTOB (IIOHSTHE SKBUBAJICHTA U 3KBUBAJICHT -
HOW MaccChl), 3aKOH MOCTOSIHCTBA COCTaBa XUMHUECKUX COeTUHEHUH. ['a30Bble 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABorajpo. [lepuonuueckuii 3aK0H U TEOPUS CTPOCHUSI XUMUYECKUX COETUHEHUH.

CrpoeHue aroMa U IEpUOAMYECKas cucTeMa I1eMEeHTOB. KBaHTOBO-MeXaHMUECKasi MOJIENIb aTOMA.
AtomHas opburans. @opma aroMHbIX opOuTanei (s, p). Kauroseie uncna. [punuun Ilaymu. [IpaBuno
I'yana. IlpaBuno Kineukosckoro.

Ilepunonmyeckas cuctemMa M MOPSAOK 3aIOJIHEHHS DHEPIeTUYECKUX YPOBHEH B CTPYKTypE aToMa.
Panuycel aTOMOB 1 MOHOB. DJIEKTPOOTPULIATEILHOCTD. DHEPIUs HOHU3ALMH, CPOJICTBO K AIEKTpoHy. M3-
MEHEHHE CBOWCTB 3JIEMEHTOB U UX COEIMHEHMH 10 IIEPUOJIaM U TpyIIaMm.

OcHoBHbIE BUBI XMMUUECKOM cBs13U. [Ipupona xummuueckoil cBsa3u. XapakTepUCTUKH XUMUYECKON
cBsa3u. KoBasieHTHas CBs3b, MEXaHMU3MbI €€ 00pa3oBaHUsA: OOMEHHBIN, TOHOpPHO-akuenTopHbld. [Tosmsip-
HOCTh KOBJIEHTHOM CBsA3U. TeopHs BalEeHTHBIX CBSI3e€H U OOBSICHEHHE BAJICHTHOCTH 3JIEMEHTOB METOIOM
BaJICHTHBIX CBsizeld. OCHOBHOE U BO30YKIEHHOE COCTOsIHME aToma. [IpocTpaHcTBEHHAs CTPyKTypa MoJie-
Kyn. Tunbel cBa3erd — o, m. MoHHas cBsa3b. Meramnuyeckas cBs3b. PU3MYECKOE COCTOSIHUE BELIECTBA.
TBepaoe Teno. DHeprus KPUCTAILIMYECKON pelieTk. THUIbl KpUCTaNIMYECKUX CTPYKTYp M UX CBOMCTBA.
[Tousitue rubpunuzanuu. OCHOBHBIE THITBI THOPUIN3ALIUH.

OcHoBHBIE KJIacChl HEOPraHMYECKUX coeAMHEeHUH. PeakimonHas cnocobHocTs BemectB. Kinaccu-
bukanmsa xumuueckux coeauneHuil. Crenenb okuciaeHus. OCHOBHBIE K1acChl HEOPIraHUYECKUX COeIUHE-
Hui. Kuciaotel, conm, OCHOBaHMS, OKCHUABI, MX KiacCU(UKAIUS M XUMUYECKHE CBOMcTBa. KuciotHo-
OCHOBHBIE CBO¥CTBa BellecTB. CBoiicTBa am(oTepHOCTH. PeakiimoHHas crnocoOHOCTh aM(pOTEPHBIX OKCH -
JIOB U TUAPOKCUIOB. Tunel cosnel. Mi3MeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB AJIEMEHTOB 110 IIEPUOJAM U
TpyIIIaM.

PactBopel, Tunbl pactBopoB. Ilpouecc pactBopenus. CrocoObl BbIpaK€HUS KOHLEHTpPaLUU
pactBopoB. PactBopumocTs. IlepeHachinieHHble pacTBOpbl. DHepreTuka pactsopenus. Kpucramiornapa-
Tbl. CBOMCTBA pacTBOPOB HeANeKTpoiauToB. Ocmoc. 3akon Baut-T'ohda. 3akon Paymsa. Temmeparypa ku-
IIEHUS U 3amep3aHus pacTBOpoB. Teopus 3nekTposMTHYecKoM auccounanuu. CTeneHb IUCCOLMALN,
KOHCTaHTa aucconuanuu. M3oronndeckuii korhdumreHt. CBONCTBA paCTBOPOB AIEKTPOIUTOB.

Xumuueckas tepMoauHaMuka. [loHaTue xumuueckon cucrteMsl. Tumbl cucrem. PaBHOBECHOE CO-
CTOsSIHUE cUCTeMBbl. TUITbI TEPMOAMHAMUYECKUX MPOLIECCOB: 00paTUMble, HEOOpAaTUMBbIE, CAMOIIPON3BOJIb-
Hble, paBHOBeCHbIe. OCHOBHBIC MOHATHS TEPMOAMHAMUKH: BHYTPEHHsSI SHEeprus, padora, Terora. [lep-
BbIil 3aKOH TepMoauHamMUKU. [loHsaTue suTanbnuu. TemnoBoi A3pGeKT peakiuu, IK30TePMUUYECKUE U IH -
JOTEpMUYECKHE peakinu. TepMOXUMHUECKUEe YpaBHEHUS U X 0COOCHHOCTH. CTaHAapTHBIE TEIUIOTHI 00-
paszoBaHus BemiecTB. 3akoH ['ecca, cinencrBue u3 3akona ['ecca. [lonstue suTponuu. Bropoit u Tpetwmii 3a-
KOH TepMoarHaMHUKU. CaMONPOHU30BOJIbHBIE MTPOLIECCHl. DHTAIBIUIHBIN U SHTPONUNHHBINA (AKTOPBI XUMU -
Yyeckux peakuuid. Jueprus ['nb0oca.

XuMuyeckass KUHETHKA. ['oMoreHHsle U reteporeHHsle peakiuu. CKOpOCTbh XMMUYECKON PEAKIMH.
@DakTOphl, BAUSIOUINE HA CKOPOCTh peakliuy. BiinsHue KOHIIEHTpauy Ha CKOPOCTh PeaKIMU. 3aKOH JieH -
cTByroIMX Macc. KoHcTanTa ckopocTu peakuuu. BiusHue temneparypsl Ha CKOpocTh peakuuu. IIpaBuiio
Bant-T'od¢a. Dneprus aktuBauu 1 ypaBHeHHEe AppeHnyca. 3aBUCUMOCTb CKOPOCTH PEaKLIUK OT KaTajlu-
3atopa. Karanmuz OGOpatuMble ¥ HeoOpaTUMble XHUMHYECKHE pEaKUMU. XHUMHYECKOe pPaBHOBECHE.
KoncranTta paBHoBecusi. 3aKoH JeicTByronux mMace i papHoBecus. [lpunnun Jle-lllarense. Caur xu-
MHYECKOI'0 PaBHOBECHUS.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakiui. CTeneHb OKUCICHUS, OKHCIEHHE U BOCCTAHOBIIE-
Hue. DJIEKTPOJHBIE IIPOLECChl. DIEKTPOAHbIE MOTeHIMal. YpaBHeHHe HepHcera. ['anpBaHuueckuil aie-
MEHT. DJIEKTPOXUMHUYECKHUE TPOLECChl. DIEKTPOABMKYIIasl CUjla TrajibBaHU4YecKoro anemenrta. Ctannapr-
HBI BOJOPOAHBIN IEKTPOJ. DJIEKTPOJIU3 B paciulaBe. DIIEKTPOau3 B pacTBope. 3akoHbl Dapanes. Boixon
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o ToKy. Koppo3us MeTamioB: XUMHUYECKasi, SIEKTPOXUMHUYECKas. 3alUTa METAJUIOB OT KOPPO3HH
®dazoBbie paBHOBecHs. da3za, reTeporeHHas U romMoreHHas cuctema. I[lpaBuno ¢a3 ['md6ca. Cre-

MeHb CBOOO/IBI, KOMIOHEHT. OTHOKOMIOHEHTHBIE CUCTeMBI. J[narpamMmma cOCTOsSIHUSI BOJBL. J{MarpaMMbl

IUTABKOCTH JIBYXKOMIIOHEHTHBIX cucTeM. DBTeKTHKa. [IpaBusio peryara. TBepbie pacTBOPHI U MX THIIBL.
DU3UKO-XUMUYECKUN aHAIIH3.

14.1.6. Tembl KOHTPOJILHBIX padoT
KOHTPOJIbHAS PABOTA Nel «OCHOBHBIE ITOHATHUA U 3AKOHBI XUMUWN»

1. Onpenenure skBUBaneHTHYIO Maccy Na2CO3.

2. Ckonbko Monekyin cogepxurcs B 0,2 mosns NH3?

3. Kakoii 06bem okcuna yriuepoaa (IV) Beyienutcs (H.y.) npu TepMuyeckoM paszioxenun 200 kr
CaCO3?

5 KOHTPOJIbHAA PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHUE ATOMA. IIEPUOINYE-
CKHUU 3AKOH U ITEPUOJNYECKAA CUCTEMA XUMWYECKUX 3JIEMEHTOB J.M.MEH/IEJIE-
EBA»

1. Hanummwmre >1eKTpOHHYIO KOHGUrypaiuo atoma Br. Ykaxure, kK KakoMy nepuoy, rpymnie, noj-
TpYIIIE ¥ CEMEHCTBY OTHOCHUTCS ATOT JIeMeHT. Kakue 3JIeKTPOHBI Y 3TOTO AJIEMEHTA SIBJISFOTCST BAJICHTHBI -
mu? KakoBa MakcuMainbHasi BaJICHTHOCTb 3Toro 3jieMeHTa? [IpuBenute anekTpoHHO-Tpaduyeckoe n300-
paKeHHE BAICHTHBIX MJIEKTPOHOB M ONHIINTE MX KBAHTOBBIMHU unciiaMu. KakuMu cBoiicTBaMu obOnamaeT
3TOT 37eMeHT? OOBsICHUTE, UCXOAS U3 IEKTPOHHON KOH(MUTYPALUU IEMEHTA U TOJI0KEHHS B IEPUOIH -
YECKOHN CUCTEME.

2. B kakoM nepuoze, rpymnie U MOArpyIe HaXOAUTCs 3JIEMEHT, €CIH €ro 3JIeKTPOHHAs KOH(Ury-
panus 3akaHunBaeTcs Ha 5s14dS. HazoBute stot anement. Kakumu cBoiicTBaMu 001a1ae€T 3TOT SJIEMEHT
— OKUCJIMTEJIbHBIMU WJIM BOCCTAaHOBUTENIBHBIMU? OOBSICHUTE [TOYEMY.

3. Kaxkoii u3 anemenroB — B unu C Oynet obnanate Oojiee BhIPAXKEHHBIMU HEMETAIIMYECKUMU
cBoiictBamu? Kakumu cBoiictBamu OymyT o0JiafiaTh COEIMHEHMS ITHX 3JEMEHTOB — KUCIOTHBIMHM WU
OCHOBHBIMHU? OOBSACHUTE C TOUKH 3PEHUSI JEKTPOHHOU KOH(PUTYPALIUU U MTOJIOKEHUS JIEMEHTOB B IepH -
OJIMYECKOUN cCUCTEME.

KOHTPOJIbHA S PABOTA Ne3 « XUMHWYECKA CBA3b»

1. dnsa xumuueckux Bemiects CI12, CuSO4, N20O

a) ONpeAETUTh CTENEeHb OKUCIIEHUS 3JEMEHTOB; 0) ONpeAeauTh BaJEHTHOCTh 3JIEMEHTOB; B) Ha-
pHCOBaTh CTPYKTYpHBIE (POPMYJIBL; T) ONPEAETUTh TUIl XUMUUYECKON CBSI3H.

2. Jlnsa semects: P4, CrCl3, Zn, H20

a) yKaszaTb THUIl XMMHUYECKOH CBs3U; 0) ONpeAenuTh TUI KPUCTAIIMYECKONW PEIIeTKH; B) yKa3aTh
KaKMMH (PU3MYECKMMU CBOMCTBAMU 00JIafaeT JaHHOE COETMHEHHUE, OTBET MOSICHUTD.

3. IlpuBenuTe 31€KTPOHHO-Tpaduueckoe n300paxkeHne aroMma B B 0CHOBHOM U BO30Y>KIEHHOM CO-
CTOSIHUM, HANMUINTE 3JIEKTPOHHbIE KoH(purypanuu. Kakas BaJleHTHOCTb XapaKTe€pHa JUIsl 3TUX COCTOS-
Hui? [IpuBenure npuMepsl COEAUHEHUN C TaHHOW BaJIEHTHOCTBIO.

_ KOHTPOJIbHAST PABOTA Ne4 «OCHOBHBIE KJIACCbI HEOPTAHMYECKHUX COEMHE-
HUU. PEAKITUOHHA S CITOCOBHOCTD BEILIECTB»

1. YkaxuTte, K KaKuM KJlaccaM CO€IUHEHHUH (TUAPOKCH b, KUCIOTHI, COJIM, OKCH/IbI, OMHApHbIE CO-
€IMHEHHUs1) OTHOCATCS cienyromue BemectBa: Na20, H2S04, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO3, SO3, CaS, AIN. HazoBure 3T coe1MHEHUS.

2. Kakue tunsl coneit MmoryT oopasoBbsiBaTbes pu peakuun H2SO4 u NaOH? Hanumute ypaBHe-
HUS pEeaKIUM, yKaXKUTE TUI COJIY, AaTe HA3BaHUS MOJYyYEHHBIM COEITMHEHUSIM.

3. Uro Takoe amporepHocTs? Hanuimre ypaBHeHUs peakiiy, MOKa3bIBaromue aM(poTepHbIi Xa-
paktep Al203. VkaxuTte, K KakoMy KJaccy COEIMHEHUN OTHOCATCS MPOAYKThI peaKiii, Ha30BUTE MOy -
YEHHBIE COCUHECHHUS.
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KOHTPOJIbHASI PABOTA Ne5 «PACTBOPDBI»

1. ITpu pactBopenuu 5,0 r BemectBa B 200  BOJbI MOJy4aeTCA HE MPOBOSALINNA TOK pacTBOP, KPH -
craum3yomuiics npu 1,450C. Onpenenure MOJNEKYISIPHYIO MacCy paCTBOPEHHOTO BEIIECTBA.

2. CocTaBbTe ypaBHEHUS BCEX BO3MOXKHBIX PEAKIIMA B3aUMOICHCTBUS ruaApokcuaa kodanera (I1) n
OpTO-MBIIIBSKOBOM KUCIOTHI. Ha30BUTE MPOMYKTHI 3TUX B3aUMOJCHCTBUI, MpUBEANUTE UX rpadudeckue
bopMyIbl M ypaBHEHHSI UX DJICKTPOIUTUYECKON AUCCOITUAIIIH.

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

KOHTPOJIbHAS PABOTA Ne6 «OHEPI'ETUKA XUMUWYECKUX ITPOLIECCOB. XMMHNYE-
CKAS TEPMO/JMHAMUKA»

1. Paccunraiite TerioBoi 3¢ ekt peakiuu odpa3zoBanus okcuaa cepsl (1V), 3anmummre TepMoxu -
MUYECKOE YpaBHEHHUE peaKIiy. BeraucauTe Maccy nmpopearupoBaBIlield CEphl, €CIIM B PE3YIbTaTe PEaKluu
BBIACINIOCH 92,8 KJIK TEIIOTHI.

S(tB) + O2(T) = SO2(T)

2. PaccuntaB u3meHeHnue sHepru ['m6Oca, yCTaHOBUTE, BOBMOXKHO JIM CAMOIIPOU3BOJILHOE TPO-
TekaHue peakuuu rnpu 35 0C.

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

KOHTPOJIbHAS PABOTA Ne7 « XUMHUUYECKAS KUHETHUKA. XUMNYECKOE PABHOBE-
CHUE»

1. Hanumunre KHHETUYECKOE YpaBHEHUE PEaKLIUU:

03(r) + NO(r) = O2(r) + NO2(1)

2. Kak u3aMeHHTCSl CKOPOCTh pEaKiiy, €Clii: a) B CUCTEME YBEJIIMYHUTD JIaBlIeHue B 3 pasa; 0) yBe-
JUYUTH KOHIICHTPAIIUIO 030HA B 2 pa3a; B) yBEJIMUUTh KOHIIEHTparuio okcuaa azota (II) B 3 pasa.

3. TemnepaTypHblii KO3 PUIIMEHT CKOpOoCTH peakiuu paBeH 4. Ha ckoiIbKo rpajycoB HYKHO yBe-
JUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTH PEAKIIMK Bo3pocia B 64 pa3a?

4. Onpenenure 3HEPTUI0 AKTUBALMU PEAKLMU, KOHCTaHTa CKOpocTH KoTopol mpu 298 K paBHa
3,1-10-4, a pu 313 K cocrasisier 8,2-10-3.

KOHTPOJIbHAS PABOTA Ne8 «3JIEKTPOXUMMWUYECKUE ITPOLIECCBI. KOPPO3UA ME-
TAJIJIOB»

1. 3anucaTh cxeMy raJlbBAHHYECKOIO 3JIEMEHTA, COCTOSILEr0 U3 BUCMYTOBOI'O U IIUHKOBOTO AJIEK-
TPOZOB, NOTPYKEHHBIX B PACTBOPBI CBOUX COJICH; HAMMCAaTh YPaBHEHUS JIEKTPOIHBIX IPOLIECCOB; HAIM -
caTb YpPaBHEHUE PEAKIIMM, KOTOpasi MPOTEKAET B rajlbBaHUUECKOM JIEMEHTE; PaCCUUTATh NIEKTPOJIBUKY -
IIyI0 CHJIy TaJbBaHMYECKOIO 3JIEMEHTA IPU CTAaHAAPTHBIX YCIOBHAX; PACCUUTATh SJIEKTPOABHIKYIIYIO
CHIly TalbBaHM4ecKoro snemenrta npu temmeparype 30 0C u xonnenrpauusx monoB C(Bi3+) = 0,1
Moutb/it; C(Zn2+) = 1 Momb/.

2. Kakue mpoayKTbl 00pa3yroTes MpH 3JeKTpoin3e BogHoro pacteopa CaCl2? Hanummre ypaBHe-
HUS 2JIEKTPOAHBIX IpolieccoB. Beruncnure Maccy win 00beM NpogyKTOB, BBIICISAIOLINXCS HA 3JIEKTPOJaXx,
€CJIM B Ipoliecce eKTpoan3a 3arpaueHo 10722,2 K anexTpuuecTsa, a BBIXOJ 10 TOKY cocTaBisieT 90%.

14.1.7. Tembl 1a00paTOpHBIX padoT
PactBopsI
Onpenenenue TeroBoro 3pQexra peakuuyu HeuTpaau3anium
CKOpOCTh XUMUYECKUX peaklnil. XMMHUUECKOE paBHOBECHE.
Onexrponus. Kopposus
JnarpaMma I1aBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMIOB MPEAYCMOTPEHBI JOMOIHU -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

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

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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