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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

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

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

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (nmpoduns) / cnenuanu3aius: [IpoekTupoBaHue M TEXHOJIOTUSI PAAHOIIEKTPOHHBIX
CpeacTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 1

Cemectp: 2

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennanner
1 Jlexnn 22 22 4acoB
2 IIpaxTryeckue 3aHATUA 22 22 4acoB
3 JlaGopaTopHbie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 56 56 4acoB
5 CamocTosiTenbHas paboTa 88 88 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

JuddepenurpoBaHHblii 3a4eT: 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 roma, paccMoTpeHa M YTBepXAeHa Ha 3acemaHuu kKadenpsr POTOM «  »
20 ropma, mpotokos 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.

KUITP B. M. Kapa6an
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» (b1.5.9) otHocuTcs k 61oky 1 (6a3oBast 4acTh).
[Tpenmiec TBYIONTUMHE TUCITUTUIMHAMH, (POPMUPYIONIMMH Ha4YadbHbIC 3HAHUS, SIBISIFOTCS: Du3uka.
[TocnenyromumMu TUCHUIUIMHAMU SIBISIOTCS: be3omacHOCTh KHU3HEAeATeIbHOCTH, Marepuainsl U
KOMITOHEHTBI JICKTPOHHBIX CpeAcTB, DHU3MKO-XUMHUISCKAE OCHOBBI TEXHOJIOTHH JJICKTPOHHBIX CPENICTB,
DKON0rusl.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Ipornecc n3ydeHus QUCIUTUTMHBI HATIPaBJieH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITHH:

— OIIK-1 cnocoOHOCTBIO MPEACTABIAT AEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HaydyHYIO
KapTUHY MHpa Ha OCHOBE 3HAHUSI OCHOBHBIX ITOJIOXKEHHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK M Ma-
TEMaTUKH;

B pe3ynbraTe n3ydeHus TUCIUTLTAHBI 00yYaIOMUNACS TOJDKEH:

— 3HATh OCHOBHBIC MOHATHS W 3aKOHBl XMMHUH, TEOPETUUYECKHE OCHOBBI CTPOCHHS BEILECTBa,
CBOWCTBA BEUIECTB U MX PEAKIMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHid, (aKTOpPbI, BIMSIIO-
IIM€ Ha CKOPOCTh U HalpaBJIeHUE MPOTEKaHMs PEaKLUH, SHEPreTHUECKUEe U3MEHEHUsS B INpOLEcce Ipo-
TEKaHHsI PEaKLHHU, CIOCOObI BEIPAXKEHUSI KOHLIEHTPAIM M CBOWCTBA PACTBOPOB AIIEKTPOJIUTOB M HEIJIEK -
TPOJIUTOB, ONPEIEICHUE KUCIOTHOCTU CpEibl, 3aKOHOMEPHOCTH NMPOTEKAHUS IEKTPOXUMHUECKHUX IPO-
IIECCOB, MPOLIECCHI KOPPO3UH METAIIJIOB U METO/BI 3AIIUTHI OT KOPPO3HH.

—  YMeTh HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUSA JUISl PELICHUS TPAKTUYECKUX 3aJ]1a4, AJIs HHTEp-
IpeTaIy Pe3ylIbTaToOB HKCIIEPUMEHTA

—  BJIA/IeTh HaBbIKAMU [TOCTAHOBKH U NPOBEACHUS SKCIEPUMEHTA, 00paOOTKU pe3yabTaToOB IKC-
HEpUMEHTA

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoTbl
OO01ast TpyI0EeMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPEJCTaBIeHa B Ta0Iu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 cemecTp
AynuTopHble 3aHATUSA (BCETO) 56 56
Jleknun 22 22
[IpakTnueckue 3aHATHSA 22 22
JlaGopaTtopHbIe pabOTHI 12 12
CamocrosTenpHas pabota (Bcero) 88 88
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 10 10
[ToaroroBka k maboparopHbiM paboTam 20 20
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 27 27
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[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 31 31

Bcero (0e3 ax3aMeHa) 144 144
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

& o 7
w = g
= e )
= © O ~~ o
. = < 8 | 28 z g
< ol % Eé ccé % g E
Ha3Banus pa3nenoB JUCHUIIIIUHBL = E E E g § & %
s 8 & g 8% 25
= 2 s g A g g
= S, = L e =
2 1<) 3
< S =)
EE G
O
2 cemectp
1 OCHOBHBIE MTOHATHUS U 3AKOHBI XUMHUH. 0 2 0 5 7 OIIK-1
2 DHepreTuka XUMHUYECKUX MPOIECCOB. 4 2 4 17 27 | OIIK-1
XuMudeckasi TepMOTUHAMHKA.
3 XuMHueckasi KHHETHKA. XUMUYECKOe 4 4 4 21 33 | OIIK-1
paBHOBECHE.
4 DnexkTpoxuMuueckue npoueccol. Kop- 6 6 4 19 35 |OIIK-1
pO3us METAJLJIOB.
5 PactBOpHI 6 0 19 31 |OIIK-1
6 Ctpoenue aroma. [lepuonnueckuii 3a- 2 2 0 11 |OIIK-1
KOH. XMMHUYecKasl CBSI3b.
Hroro 3a cemectp 22 22 12 88 144
Uroro 22 22 12 88 144

5.2. Coaep:xanue pa3aejioB IMCHUILIUHBI (110 JIEKIIASIM)
Conepxanne pa3aesoB TUCIHUIDIHH (TI0 JIEKITUSM) TPUBEACHO B TadmwIe 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JIEKITHSIM)

Hazpanus pa3aciioB

COIle)KaHI/IC pa3aciioB AUCHUIIIMHEI 11O JICKIUAM

TpyoeMKOCTb,
q
dopmupyembie
KOMIIETEHIIUU

2 ceMecTp

2 DHepreTuka
XUMHYECKHUX MPOLIECCOB.
XumMudeckas
TEPMOJAMHAMHUKA.

Xumuueckas TepMoguHamuka. [lonsitne xummuaeckon
cucreMsl. Tumsl cucreM. PaBHOBECHOE COCTOSIHUE CH-
cTeMbl. TUIBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
THUMBbIE, HEOOPaTHUMBbIE, CAMOIIPOU3BOJIbHBIE, PAaBHO-
BeCcHble. OCHOBHBIE TOHATHUS TEPMOJUHAMUKH: BHY-
TPEHHss Heprus, padota, TerioTa. [1epBblil 3akoH

n

OIIK-1
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tepMoauHaMukH. [loHaTre SHTanbUU. TermmoBoit 3¢-
(beKT peakIum, IK30TePMUIECKHIE U SHIOTEPMHUECKIE
peakiuu. TepmMoxumMuyeckre ypaBHEHUS U UX OCO-
6enHoctu. CTaHapTHBIE TEIUIOTHI 0Opa30BaHuUs Be-
mecTB. 3akoH ['ecca, ciencTue u3 3akoHa I'ecca. I1o-
HATHE SHTPONUH. BTOpO1 U TpeTnii 3aKOH TEPMOIU-
HaMuKU. CaMOITPOU30BOJIbHBIE IPOLECCHI. JHTAIb-
MUAHBIA U SHTPONUMHBIN (PAaKTOPBl XUMHUUECKHX Pe-
akmuii. DHeprus ['ub0ca.

HUroro

3 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XHUMHUUYECKasi KUHETUKA. | OMOTe€HHBIE U IeTEpPOreHHbIE
peakuu. CKOpOCTh XUMUYECKOM peakiuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh peaKkluu. BiausHue KOHIIeH-
TpalMK Ha CKOPOCTh PEAKIIMU. 3aKOH JIEMCTBYIOIINX
Macc. KoncTanra ckopocTu peakuuu. BiausHue tem-
neparypsl Ha ckopocTh peakuuu. [IpaBuio Bant-T'og-
¢a. DHeprus akTUBAIlMU U ypaBHEHUE AppeHunyca.
3aBHCHMOCTb CKOPOCTH PEAKIMHU OT KAaTaJau3aropa.
Karanuz O6patumbie 1 HEOOpPATUMbIE XUMHUYECKUE
peakuu. Xumudeckoe paBHoBecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MaccC JIJIsl paBHOBECHSI.
[Ipunnun Jle-Ilatense. CABUT XUMHAYECKOTO PaBHO-
BECHSL.

Hroro

OIIK-1

4 DNeKTPOXUMUYECKHE
nporeccel. Kopposus
METAaJIJIOB.

OKHCIUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. Cre-
MeHb OKHUCIICHUS, OKHCIIEHNE U BOCCTAaHOBIICHUE.
DNEKTPOIHBIE MPOIECCHI. DNEKTPOIHBIC MTOTEHITHAT.
VYpaBHenue HepHcTa. ["aibBaHUYECKUM SJIEMEHT.
DIEKTPOXUMUIECKUE TIPOIECCHI. DICKTPOABIKYIIAS
CHJIa TallbBaHU4YeCcKoro 3neMeHTa. CTaHIapTHBIHN BO-
JIOPOJIHBIN AJIEKTPO/. DIEKTPOJIU3 B paciliaBe. DJeK-
Tpoau3 B pacTBope. 3akoHbl Dapazes. Beixon mo Toky.
Koppo3swust MeTamioB: XuMudeckasi, JJIeKTPOXUMHUYC-
cKasl. 3aliTa MeTalioB OT KOPPO3HUHU.

HUroro

OIIK-1

5 PactBOpHI

PactBopsl, Tumel pactBopos. [Ipouecc pactBopeHus.
CriocoObI BeIpa)keHUsI KOHLIEHTPALMHU PACTBOPOB.
PactBopuMocTs. IlepeHacsiieHHbIE pacTBOPBI. DHEP-
retvka pacrBopenus. Kpucramnoruaparel. CBoiCTBa
pacTBOpOB HEANEKTPOIUTOB. OcMmoc. 3akoH BaHT-
lodda. 3axon Payns. TemnepaTypa kunenus u 3amep-
3aHUS pacTBOPOB. TeopHst IIEKTPOIUTUIECKON TUCCO-
nuanuy. CTenenb TUCCOMAlNN, KOHCTaHTa TUCCOLHN-
aruu. M3otonnyeckuit koaddunment. CoiicTBa
pacTBOPOB 3JIEKTPOJIUTOB.

Hroro

OIIK-1

6 CtpoeHue aroma.
[Iepronnueckuit 3aKoH.
XUMHUYECKas CBS3b.

CtpoeHue aTomMa U IEPUOAUYECKAsE CUCTEMA IIEMEH-
ToB. [leproauueckas cuctema U MOPSAJOK 3aIOTHEHUS
SHEPreTUUECKUX YPOBHEH B CTpYKType aToma. Pamny-
Cbl aTOMOB U HOHOB. DJIEKTPOOTPHUIATENBHOCTb.
DHeprus MOHMU3AINH, CPOACTBO K ANIeKTpoHy. M3MmeHe-

OIIK-1
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HHE CBOMCTB 3JIEMEHTOB M UX COEIMHEHMI 110 IEPHO-
nam u rpynnam.OCHOBHBIE BUABI XUMUYECKOU CBSI3U.
[Ipupona xumMudeckom cBsi3U. XapaKTEPUCTUKU XUMU-
yecKou cBs3u. KoBajieHTHas C¢BsI3b, MEXaHU3MEI €€ 00-
pa3oBaHMs: OOMEHHBIH, TOHOPHO-aKIeNTOpHBIN. [1o-
JIIPHOCTH KOBAJICHTHOM CBA3U. MoHHas cBsa3b. Meran-
nu4eckast cBsizb. OU3MUECKOE COCTOSIHUE BEIIECTBA.
TBepnoe Teno. DHeprusa KpUCTaNIndeCcKon peleTKH.
Tunbsl KPUCTAIIIMYECKUX CTPYKTYP U UX CBOMCTBA.

HUroro 2

Hroro 3a cemectp 22

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMY MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmura 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pazznesnoB naHHON TUCLIUIIIMHBL, JIs1 KOTOPBIX HEOOXOIUMO
HayuMeHOBaHME TUCIUILIMH U3y4eHne 00eCcIeUnBAIONINX U 00ECIICUNBAEMBIX AUCIIUILINH

1 2 3 4 5 6

[IpenmecTByronme quCUUILIMHBI

1 ®usuka + + + +

[Tocnenyromuye TUCITUTITUHBI

1 Be3omacHOCTE KU3HEIEATEIHFHOCTH + + + +
2 Marepuanbl U KOMIOHEHTBI JIEKTPOH- n n n n
HBIX CPEJICTB

3 OU3UKO-XUMUYECKHE OCHOBEI TEXHO- . n n n
JIOTUH JIEKTPOHHBIX CPEJICTB

4 Dxonorus + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX NP M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINMA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIOB 3aHS -
TUH

Bunnl zanstuit

DopMBI KOHTPOJIA

Kommerenimmn

Jlexun
[IpakTnueckue 3aHATHS
JlabopaTopHbie pabOThI

CamocTrosaTenbHas paboTa
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OI1IK-1 + + + + OTyer 1o MHAWBUAYATBHO-
My 3aaaHut0, KoHcnekr
CaMoIToAroToBKH, OTYET 10
naboparopHoii padoTe,
Onpoc Ha 3anatusx, Tecr,
HuddepenunpoBaHHbIii 3a-
4eT

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
3 = 5
Z = 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 & 5
2 2 E
> S 2
(o¥ Q <
= S
2 ceMecTp
2 DHepreTuka Onpenenenure TemnoBoro 3¢ ¢dekra peakuu HeuTpa- 4 OIIK-1
XMMHUYECKHUX IIPOLECCOB. |JIM3aLUN
XumMudeckas Utoro 4
TEPMOMHAMUKA.
3 Xumunyeckasi KuHeTuka. | CKOpoCcTh XMMHUECKHUX peakiuil. XUMHUYEeCKOe paBHO- 4 OIIK-1
XHUMHUUECKOE PAaBHOBECHE. | BECHE.
Hroro
4 Dnexrpoxumuyeckue | Dnekrpoinus. Kopposus 4 OIIK-1
npouecchl. Koppo3us Vroro
METaJlJIOB.
Hroro 3a cemectp 12
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeneHo B Tabiue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v o
= 2 E
3 = =5
Z > 5
Ha3Banus paznenos HaumeHOBaHME IPAaKTUYECKHUX 3aHATHH (CEMHUHApOB) | = & &5
: 2 s
> o =
a B>
= o
2 ceMecTp
1 OcHOBHBIE IOHATHS U | BXOJHOM KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHUE- 2 OIIK-1

3aKOHBI XUMHH. CKHX 3JIEMEHTOB, pacieT MOJISIPHBIX MacC COeUHe-
HUM, paccTaHOBKA KO((UIIMEHTOB B ypaBHEHUAX pe-
akuuit). Pemenue 3amaq: 1) HaxoxIeHNE SKBUBAJIECHTA
MIPOCTHIX BEUIECTB; 2) pacyeT SKBUBAJICHTHBIX Macc
MPOCTHIX U CJIIOKHBIX COCTUHEHHH; 3) pacueT oObema
rasa rpv HOpMaJIbHBIX YCIOBHSX M YCIOBUSX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacyeT Yncia 4acTHUI] Belle-
CTBa B OIIPEJICIIEHHOM Macce Uil 00beMe; 5) pelieHne
3a]a4 ¢ XUMUYECKIMH YpaBHEHUSMU; 6) 3a/1a4d Ha
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"M30BITOK-HENOCTATOK"

HUroro

2 DHepreTuka
XUMUYECKHX MPOIIECCOB.
XuMHu4YecKas
TEPMOIMHAMUKA.

1)pacueTt TemnoBoro 3gdeKxra peakiuu mno 3aKoHy
I'ecca; 2) onpenenenue Tumna peakuuu (9K30-, IHI0-
TEPMUYECKUN); 3) pacdeThl MO TEPMOXUMHUIECCKUM
YpaBHEHHSIM; 4)OIpeIeIICHHE CaMOIPOU3BOJILHOTO
HaMpaBIeHUS MPOTEKAHUS PEAKIIUH; 5S)pacueT TepMO-
JTUHAMWYECKUX IMapaMeTpOB IIPOTEKAHUS PEaKIINU

Hroro

OIIK-1

3 XuMnueckas KUHETHKA.
XUMHUYECKOE PaBHOBECHE.

1)3anuck 3akoHa JEHCTBYIOUINX MaccC JIJIsl XUMUYe-
CKHX pEeaKIMii;2)pacdyeT U3MEHEHUsSI CKOPOCTH peakK-
MU TIPY U3MEHEHUU J1aBlIeHUS, KOHIICHTPAIUHU pea-
TEHTOB; 3) pacyeT U3MEHEHUsI CKOPOCTH PeaKLuy Ipu
MOBBIIIEHUH TeMIlepatypsl 1o npasuiny Bant-TI'odda
Y ypaBHEHUIO AppeHunyca; 4)pacuer TeMnepaTypHOro
K03 (HUIIMEHTA CKOPOCTH PEAKIUH; 5)oTpeaesieHue
SHEPTUM AKTUBAIMU peaklnu; 6) ONpeeIeHHs CMe-
IICHHsI PABHOBECHS TPU U3MEHEHUH TeMIIepaTyphl,
JTaBJICHUS, KOHLIEHTPALUK; 7)pacueT KOHCTAHT paBHO-
BeCHsI XUMHUECKHUX peakiuii; 8) pacyer n3MeHeHus
KOHIIEHTpAINi peareHTOB Yyepe3 KOHCTAaHTY paBHOBE-
cust

Hroro

OIIK-1

4 DIeKTpOXUMHYECKHE
npoueccol. Kopposus
METaJJIOB.

1 )HanucaHue OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX Pe-
aKuui; 2) onyvcaHyue NpUHLIKIIA Pa0OThI rajdbBaHUue-
CKOT'O 2JIEMEHTA; 3) 3aIich ypaBHEHUH peakiuid, mpo-
TEKaIOIUX B raJIbBAHUYECKOM dJIEMEHTE; 4) pacyer
3JIEKTPOAHOIO MOTEHIMaa P CTAaHJAPTHBIX U HE-
CTaH/JAPTHBIX YCIOBUSAX; 5) pacyeT JIeKTPOIBUKY-
el CHJIBI TaJIbBAHMYECKOT'0 JIEMEHTa; 6) cocTaBIe-
HH€ YPABHEHUH AIIEKTPOAHBIX MPOLECCOB MPH JIEK-
TPOJIM3€E PacIUIaBOB U PACTBOPOB; 7) BEIYUCIIEHUE
Macchl U1 00BEMOB 00pa30BaBIINUXCS MPOTYKTOB B IPO-
1ecce 3J1eKTpoin3a o 3akonam dapanes; 8) onpene-
JIEHUE BBIXO/Ia IO TOKY; 9)cocTaBiieHne ypaBHEHUI
peaKkui IpU XUMAYECKON U DIIEKTPOXUMUYECKON
Koppo3uu MeTaiiioB; 10) BEIOOD 3aIIUTHOTO MOKPHI-
TUS OT KOPPO3UU

Hroro

OIIK-1

5 PactBopHI

1)pacueT HaBeCKH AJI1 HPUTOTOBIIEHUS! paCTBOPOB
pa3HbIX KOHLEHTPALU; 2)pacyeTsl U1l IPUTOTOBIIE-
HUS PAaCTBOPOB METOAOM pa30aBieHMUsl; 3) onpeerne-
HHUE OCMOTHYECKOIO JIaBJICHUs pacTBOpa; 4) onpene-
JICHHUE TETJIOTHl PACTBOPEHHUS; S)pacyeT TeMIIepaTyphl
3aMep3aHMs U KUIIEHUs PaCTBOPOB; 6) BEIUUCIICHHUE
M30TOHUYECKOTo Koo duinenTa; 7) onpenaencHme
CTENEHHU U KOHCTAHThI JUCCOLMALMU PacTBOPa; 8)
oIpezielIeHNe BOJOPOIHOTO MOKAa3aTeNsl U peaKkuu
cpepl.

HUroro

OIIK-1
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6 CtpoeHue aroma.
[Iepronnueckuit 3aKoH.
XuMuYeckas CBA3b.

l)onpez[eneHHe ITOJIOKCHHUA XUMHUYCCKOI'0O 5JICMCHTA B 2

tabne MeHaeneeBa 1 ero XUMUYECKUX

CBOICTB;CpaBHCHHE CBOMCTB XUMHYECKHX 3JIEMEHTOB:
2)OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIX; KUCIOTHO-
OCHOBHBIX; PaJMyCOB aTOMOB U HOHOB, METAJITNYE-
CKHX U HEMETAJNIMYECKUX MCXOS U3 MOJIOKEHHS B Ta-
omiie MenpeneeBa; 3) onpeaeeHue THIa KpUCTa-

JINYECKOM PEIIETKH.

OIIK-1

Htoro

Hroro 3a cemectp

22

9. CamocTrosiTesqibHasi padoTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMIIETEHITMH TPEICTaBIECHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 2 E
3 ==
v O =
Bunel camocTosTeInHON & )
HasBanus paznenos 2 = @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a g
= S
2 ceMecTp
1 OcHoBHble oHATHS U | [loaroroBka Kk mpakTHye- 5 |OIIK-1 HuddepenumpoBaHHbIii
3aKOHBI XUMHH. CKUM 3aHATHUSAM, CEMUHA- 3a4eT, OT4eT 1O UHIUBU-
pam IOyalnbHOMY 3a1aHuto, Tect
Hroro 5
2 DHepreTuka IToaroroBka K nmpaxkTuye- 5 |OIIK-1 JudpepeHnnpoBaHHbIMi
XMMHYECKHUX IIPOLECCOB. |CKUM 3aHATUAM, CEMHHA- 3a4eT, KoHcnekT camonon-
XuMmugeckas pam roToBkH, Onpoc Ha 3aHs-
TEPMOJNHAMUKA. TIpopaBoTka TEKIHOHHOTO 5 Tusix, OTuer no I/IH,Z[I/IBg—
BHOM HU T-
Mmarepuaina JyaltbHOMY 3a/1a Ioj
4eT 10 JIabopaTopHOil pa-
IToaroroska k gaboparop- 5 6ore, Tect
HBIM paboTam
OdopMieHHE OTYETOB T10 2
nabopaTtopHbeIM paboTam
Hroro 17
3 Xumunueckas kuHetuka. |IlogroroBka k mpaxkTuue- OIIK-1 JuddepenunpoBaHHbIii
XVMHYECKOE PABHOBECHE. | CKUM 3aHATHUAM, CEMHUHA- 3a4eT, KoHCcIIeKkT camonon-
pam roToBkH, Onpoc Ha 3aHs-
[TpopaboTka JIEKITMOHHOTO 6 THsAX, OTHeT 10 HHHHB(I;'
MaTepuana AyanbHOMY 3aj1anmio, Ot-
4eT 1o JabopaTopHOi pa-
[TonrotoBka k maboparop- 5 6ote, Tect
HBIM paboTam
OdopmiteHre 0TIETOB TIO 4
JabopaToOpHBIM paboTam
Hroro 21
4 DNeKTPOXUMHUYECKHE [ToaroroBka Kk nmpaxkTu4e- OIIK-1 JuddepeHunpoBaHHbIif

nporteccsl. Kopposust

CKHM 3aHATUAM, CCMHUHA-

3a4c€T, Koncnekr caMoI10d-
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METAJUIOB. pam rotoBku, Onpoc Ha 3aHs-
6 THUAX, Otuet o HHIANBU-

ITyaJlbHOMY 3aaHuto, OT-
4eT 1o JabopaTopHOi pa-

oote, Tect

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

[ToaroroBka k 1aboparop- 5
HBIM paboTam

OdopmiieHre 0T4ETOB 1O 2
nabopaTopHbIM paboTam

Htoro 19

OIIK-1 HuddepenunpoBanHbIii
3auet, KoHcmiekT camonon-
roToBkH, Onpoc Ha 3aHs-
6 THsIX, OTYET 10 UHIUBH-

nyanbHOMY 3aaaHuto, Ot-

5 PactBopHI IToaroroBka K npaxkTuye-
CKHM 3aHATHSIM, CEMUHA-

pam

IIpopaboTka JIEKIIUOHHOTO

MaTepuana o
4eT 110 J1JabopaTopHoil pa-
IToaroroska k 1abopatop- 5 6ote, Tect
HBIM paboTam
OdopmieHre 0TYETOB T10 2
J1abopaToOpHBIM paboTam
Hroro 19
6 CtpoeHue atoMma. IToaroroBka K mpaxkTuye- 3 |OIIK-1 HuddepenumpoBaHHbIii
[Teproguyeckuii 3aK0H. CKHM 3aHSITHSIM, CEeMHHa- 3aueT, KoHcrrexT camormo-
XnMuyeckas CBA3b. pam rotoBkH, Onpoc Ha 3aHs-
[TpopaboTka JIEKITMOHHOTO 4 THiX, OTIeT 1o HHHHB;I'
Marepuaa IOyalnbHOMY 3a1aHuto, Tect
Hroro 7
Hroro 3a cemectp 88
Hroro 88

10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbII
. MaxkcumalbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
2 ceMecTp
HuddeperunpoBaHHbIi 30 30
3a4eT
Koncnekr camonoaroron- 2 1 1 4
KU
Ormpoc Ha 3aHATUAX 8 5 5 18
OTyeT no MHAUBUTYAITb- 10 5 5 20
HOMY 3aJJaHUIO0
OTuet no nmabopaTopHOii 2 6 8
10
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pabore

Tect 5 5 10 20
Hroro makcumyM 3a nepu- 25 18 57 100
on

Hapacraromumm urorom 25 43 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OauioB Ha naty KT

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaljIOB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B Ta0IHLe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl 6aJI0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Wrorosas cymma 6aiisos,

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

HK3aMeH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENBHO)

3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Koposun H.B. O6mrast xumus : yaeOnuk nis BTy30B / H. B. KopoBuH. - 7-e u3n., uchp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., Tabn. - (ITo6enurens kKoHKypca yueOHUKOB). - bubmorp.: ¢. 546.
-IIpeam. ykas.: c. 547-558. (nanuuue B 6ubmuoreke TYCVYP - 220 3k3.)
2. OcHoOBHI 0o0MIeH U pu3nveckoi xumun: YdebHoe nocodbue / Tuxonosa M. B., Exumosa U. A.
- 2015. 200 c. [DnexTpoHHsIil pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/5136, mara 06-
pamenus: 08.04.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. T'muaka H.JI. O6mas xumus : yueoHoe nocobue st By3o / H. JI. I'muuka. - 11-e uzg. - M.-JL.
: Xumus, 1964. - 688 c. : mi., Tabm. - men. ykas.: c. 669-670. - [Ipenm. ykas.: c. 671-688. (ayri: 37 3K3.;
Bcero 37 2k3.) (Hanmuue B oubmotexke TYCYP - 37 7k3.)

2. Xumwms: YuebHoe nocobue / I. B. Cmupnos, I. M. fkynnna; MunuctepcTBo o0pa3oBaHUs
Poccuiickoit ®enepanuu, ToMCKMII TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U PaJUOIIICK-
tpoHukHu, Kadeapa TexHomoruu paanodneKTpoHHo# anmapaTypsl. - Tomck : TMIIIO, 2000. - 157 c. : un
(mammune B 6ubmmorexke TYCVYP - 31 2k3.)

3. T'muka H.JIL. 3agaum u ynpakHeHus 1o obmieit xumuu : YuebHoe nocodue mist By3os / H. JI.
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['muuka. - 20-e usn., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanuuue B 6ubmoteke TY -
CVYP - 38 3k3.)

4. AxwmeroB H.C. Heopraunueckas xumus : yuebHoe nocobue s By3oB / H. C. AxmeTos. - M. :
Bricmas mkoma, 1969. - 638[2] c. : win. - [Ipeam. ykas.: c. 629-639. - b. 1. (Haimmuue B 6ubnmoreke TV -
CVYP - 153Kk3.)

5. Yukwun E.B. Xumus [Tekcrt]: yueoHoe mocooue / E. B. Uukun; MunnuctepcTBO 00pa3oBaHus 1
Hayku Poccuiickon @enepanuu, TOMCKUN TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U PAJHO-
anekTpoHukH (Tomck), DakynbTeT TMCTaHIIMOHHOTO 00ydeHusl. - Tomck: Db Kontent, 2012. - 170 c.: ni.
- bubmuorp.: c. 157. (nanuuue B 6udmoreke TYCVYP - 62 5k3.)

6. Xwumusa: YueOnoe nocodbue / Hukun E. B. - 2012. 170 c. [DnexrpoHHBIHA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara obpamenus: 08.04.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Xwumwus: Metoauueckue ykasaHHs JUIsl IPOBEIACHUS MPAKTHUECKUX 3aHATHUH, J1a00paTOPHBIX
paboT 1 OpraHu3alui CaMOCTOSTENILHON PabOThI CTYAEHTOB MO JucHUIuInHe «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnexktpoHHBINA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, mara 06-
pamenusi: 08.04.2018.

2. Yuxkun E.B. Coopnuk 3amau no obdmei xumun [Tekcr] : yaeOHO-MeTomuueckoe mocoodue / E.
B. Yukun; pen. kauna. xuMm. Hayk A. W. I'ananos; pen. C. 5. AnekcanapoBa; MUHHCTEPCTBO 00pa30BaHuUs
n Hayku Poccuiickoit @enepaunn, TOMCKMI roCyqapCTBEHHbIM YHUBEPCUTET CHUCTEM YIPaBJIEHUS U pa-
nno3ekTpoHuKkU (Tomck). - Tomck: Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
I03JIeKTpoHUKH, 2015. - 296 c. (Hanmuuue B 6udimoteke TYCVYP - 100 3k3.)

3. COopHuEK 3a7a4 U yrnpakHeHHH 110 o0mier xumun: COOPHUK 33/1a4 M YIPaXHEHUH 10 001eit
xumun / Ywkwn E. B. - 2012, 220 c¢. [DnekrpoHHbIi pecypc] - Pexum mgoctyma:
http://edu.tusur.ru/publications/642, nara oopamenus: 08.04.2018.

4. JlaGopaTopHbie pabOTHI IO XUMHH: Y Y€OHO-METOUIECKOE ITOCOOUE I MPOBEACHUS Jabopa-
TOPHBIX PabOT M OpPraHU3AIMH CaMOCTOATENBbHOM paboThl cryaeHtoB / TuxonoBa M. B. - 2018. 50 c.
[OnekTponHbIi pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/7169, mara oOpameHus:
08.04.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKrue MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPAaHNYEHHBIMH BO3MOKHOCTSIMU 37I0POBBSI 1 MHBAJHMJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpogeccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIBLHBIA TOPTAI

2. http://www.chemistry.narod.ru, http://www.xumuk.ru — nHpOpMaIIMOHHO-CTIPABOYHBIEC PECYp-
CBI

3. http://elibrary.ru — Hay4Has 37IeKTpOHHAs OMOIMOTEKA

4. http://Www.twirpx.com — 3JI€KTPOHHBIE KHUTH 110 XUMHUHU
http://mv-tihonova.ucoz.ru - uadopmaronssiii caidt 1yist cryneHToB TYCYPa

9]
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPaMMHOE o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

YyeOHast aymuTopust

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JEHUS 3aHATUN MPAKTUYECKOTo TUMA, yueOHas ayauTopus JUIsl MPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIEHHE /TSI KYPCOBOTO TPOSKTUPOBAHUS (BBIMIOJHEHUS KYPCOBBIX padoT), IOMEIICHHE ISl TIPOBEJIC-
HUS TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIIUM, TOMEIIECHHE AJIsl POBEIEHUS TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHON aTTeCTaIlMH, TIOMEIICHHE IS CAMOCTOSTEIIbHON paOOThI

634050, Tomckast o6mactb, T. Tomck, JlennHa npocriekT, 1. 40, 423 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- Kommstotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- [lIxad maGopaTopHBIi (BBITSKKA);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTrepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT
JlaGoparopusi XuMuu
yueOHas ayquTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTOpHOTO TUTIA
634050, Tomckast o6macts, T. Tomck, JlennHa npocrnexr, a. 40, 424 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- Cton nmaGoparopHslii (6 mT.);
- Cron naGopaTopHBIN BBICOKH - 3 (6 mIT.);
- ®oroanexrpoksopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- Pabouee mecto npenogaBares.
[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

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

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA

1. OTkpsbITas cucrema. ..

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

0) oOMEHUBaETCs ¢ OKPYKAIOIIEH CPeiol BEIIECTBOM U YHEPTUEH

B) He OOMEHHBAETCSI C OKpYXKAIOILel cpeioil HU BELIECTBOM, HU SHEPTUe

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

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

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

0) He 3aBUCHUT OT IYTH PEaKIMH, a 3aBUCUT OT COCTOSHUS UCXOJHBIX PEareHTOB U MPOIYKTOB pe-
AKIUH

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

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

3. B u301upoBaHHOM cUCTEME CaMOIIPOM3BOJIBHO UAYT TOJIBKO TE MPOLECCHI, KOTOPHIE COMPOBO-
KITAFOTCHL....

a) yBEJIMUEHUEM SHEPIHU B CHCTEME

0) YMEHBIIIEHUEM YHTPOITUH

I') yBEJTMUEHHEM SHTAJIBITNU

1) YBEJIMYEHUEM SHTPOINU

4. Ecnu U1 XMMHUYECKOM peakiiuy MpH JaHHBIX YCIOBUSIX n3MeHeHue sHeprun ['md6ca <0, To pe-
aKIusL....

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

0) uaeT caMONpPOU3BOJIILHO B OOPATHOM HANpaBICHUHN

B)HJIET CAaMOIIPOU3BOJILHO B MIPSIMOM HAPaBJICHUHU

) UJET B PSIMOM, U B OOpaTHOM HanpaBJIE€HUU

5. Kak 3aBUCHT CKOPOCTh XUMHUYECKON peakui OT KOHLEHTPAI[MH UCXOAHBIX peareHTOB?
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a) NP YBEJIMYCHUU KOHIIEHTPAIIUHA CKOPOCTh YBEIIMYUBACTCS

0) IpH YBEIMYEHUU KOHLIEHTPAIIMA CKOPOCTh MOXET YBEIIMYUBATHCS UJTM YMEHBIIAThCS, B 3aBUCH-
MOCTH OT MPUPOJIBI PEareHTOB

B) MPY YMEHBUICHUH KOHIIEHTPAIIUU CKOPOCTh YBEINYHBACTCS

') CKOPOCTh HE 3aBUCHUT OT KOHIICHTPAIIUU

6. CornacHo nipaBuiny Bant-T'odda, mpu yBenmuennn temmneparypbl Ha Kaxasie 10 rpaaycoB, cKo-
pPOCTh pEaKIIuH...

a) yMeHbIaeTcs B 2-4 pasza

0) yBennuuBaercs B 2-4 pasza

B) ymeHbImaercs B 10 pa3

') yBETMYUBaETCA B 5 pa3

7. UTo Takoe HEprusi akTUBALMU PEAKIIUN?

a) SHEepreTUYecKuii 6aphep peaKun

0) MmoTHast PHEPTHUsl YaCTHI] B CUCTEME

B) JIONIOJTHUTEINbHAS YHEPTHsI, KOTOpast HeoOxoauma Jtst 3 (GEeKTUBHOTO COyAapeHUs YaCTHI]

I') cyMMa MOTCHIIMAIbHONW W KHHETHYECKOW YHEPTUN

8. Kakue (hakTophl BIUSIOT HA CMEIIEHUE XUMUIECKOTO paBHOBECHS?

a) TeMIieparypa, Karajau3aTop, JaBJIeHHe

0) Temneparypa, JaBJICHHE, KOHIIEHTPAIIHS

B) JIaBJicHHE, KOHIIEHTpAIHs, KaTaJu3aTop

T') CTENIEHh H3MENIBYEHHOCTH, JaBIICHUE, TEMIIepaTypa

9. B y31ax KpUCTAUIMUECKON PEIIETKHA MeTalila HaXOASITCA. ..

a) MOJIOKUTENBHO 3apsHKEHHBIC HOHBI METAINIA, CBSI3aHHBIE C SJICKTPOHAMU

0) oTpUIIATENHHO 3apsKEHHbIE HOHBI METaJlIa, CBA3aHHBIE C AIEKTPOHAMHU

B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

T') MOJOXKUTEIBHO 3apsyKEHHbIE HOHBI METala, MEX/1y KOTOPBIMU JIBUXKYTCS CBOOOTHBIE JIEKTPO-
HBI

10. lNaibBaHUYECKHI DIIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM...

a) MoJ1 ACMCTBHEM AJIEKTPUIECKOTO TOKA IPOTEKACT XUMHUYECKAas peaKIus

0) 1moj IeCTBUEM DJIEKTPUIECKOTO TOKA BHIPA0ATHIBAETCS AIEKTPHUUECKAs YHEPTUS

B) BO3MOXHO IIPOTEKAHNE XUMUYECKON peakinu 0e3 yJacTHsl JEKTPUIECKOTo TOKa

T) B pe3yJbTaTe MPOTEKaHUs XUMHUECKOM peakliny BbIpadaThIBaeTCsl SJIEKTPUUECKUNA TOK

11. Kakue 31eKTpo/ibl IPH IEKTPOJIN3E ABIISAIOTCS HHEPTHBIMU?

a) Me/THbIe

0) LIMHKOBBIC

B) rpapuTOBBIC

T') AJIIOMUHUEBbIE

12. Kakoii u3 ciiy4aeB HE OTHOCHUTCS K SJIEKTPOXUMHUYECKON KOPPO3UH?

a) U3JIeJHe U3 CTaU TIOTPYKEHO B PACTBOP CEPHOM KUCIIOTHI

0) u3Ienre U3 CTalld OKUCIISETCS KUCIOPOIOM BO3IyXa

B) MEJIHBIN U )KeJIe3HBIN MPOBOJ] KOHTAKTUPYIOT B pacTBOpE Cyib(dara menu

T') CTaJbHOE U3JIENINE, TIOKPHITOE CIIOEM HHUKENs, B PACTBOPE KUCIIOTHI

13. OTHONIeHKE YKcTia MOJIEH PaCTBOPEHHOTO BEIIECTBA K 00bEMY pacTBoOpa - 3TO...

a) HopmasnbHast KOHIICHTpAIHs

0) MaccoBas 1o

B) MonsipHast KOHIICHTpAITHs

r) MomnbsHas 107s

14. Ecnu pH = 2, To peakuus cpeabl B paCTBOPE...

a) llenounas

6) Kucnas

B) HeiirpanbHas

) 3aBUCHUT OT NPUPO/IbI BEIlleCTBA

15. CornacHo 3akony Payins, naBineHue napa Hajl paCTBOPOM. ..

a) BCer/a BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTETIEM
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0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBJICHUIO Mapa HaJl YUCTHIM PaCTBOPUTEIIEM

T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

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

a) <0

6) >0

B) =0

') HE U3MEHUTCSA

17. Kakoil THUIT KpUCTAJUTMUECKON PENIeTKH UMEIOT BEIIeCTBa, 00JIa/aroIIie MOTYITPOBOTHUKOBBI-
MU CBOMCTBaMHU?

a) aToMHas

0) MOHHAas

B) METaJUTMYECKas

I') MOJIEKYJISIpHAs

18. [l XUMUYECKUX 3JIEMEHTOB, KOTOPhIE MMEIOT Ha BHEIIHEM AJICKTPOHHOM ypoBHE 1-2 3r1ek-
TPOHA, XapaKTCPHBI

a) HEeMETaJUIMYECKUEe CBOMCTBRA

0) METAJLINYCCKHUE CBOMCTBA

B) OKHCIIUTENIbHbBIE CBOMCTBA

) am$poTepHbIe CBOUCTBA

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

a) BOCCTAaHOBUTEJIHHBIC

0) OKHCIIUTEIbHBIC

B) METaJUTMYECKHE

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

20. Kaxumu cBorictBamu o0namaror d-3ieMeHThI?

a) HeMeTaNInYeCKUMU

0) OKHCIUTEITbHBIMHU

B) METaJUTMYECKUMHU

T') HHEPTHBIMHU

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
Pasnen 1. OcHOBHBIE HOHSITHUA U 3aKOHBI XUMHU

1. JlaiiTe onpeneneHus MOHATUAM «atom». M3 yero oH cocTout, uMeeT Jiu oH 3apsaa? Ilpusenure
IUTAHETApHYIO0 MOJIEb CTPOCHHSI aTOMa.

2. KakoB 3apsiz siekTpoHa? 3a c4eT 4ero MpOTEKaeT XUMUYECKask PEAKIMsl, B YEM €€ CYIIHOCTb?

3. Uto takoe moniekyna? Vmeer nu oHa 3apsaa? Ilpusenurte npumepsl Moiekyl BewecTB. M3 yero
OHH COCTOSAT?

4. Yro takoe non? Mmeet iu oH 3apsn? Kakue ecTh TUIIBI HOHOB M Kak OHU Ha3biBaroTcs? [IpuBe-
JUTE IPUMEpPbl HOHOB pa3Horo tuna. Kak o0pa3yrorcs Te uiu uHble TUIlbl HOHOB? OT 4ero 3aBUCHUT 3apsij
noHa?

5. IlpuBeaure npumMep XUMUYECKOTO IEMEHTA B COCTOSIHMSX: aToM, MoJIeKyJa, MoH. [losicaure, B
YeM pa3HULIA MEXy 3TUMHU TPEMsI COCTOSHUSAMU U KaKUMU CBOMCTBaMHU 00J1a1aeT Ta WM UHAas 4acTULIA.

6. Uto Takoe konuuecTBo BeuiecTBa? Kak oHo o603HavaeTcs, B ueM usmepsiercs? CKOIbKO YacTHIL
conepxut 1 moib BemecTBa? Kak 0003Ha4aeTcs YUCI0 YaCTHUIL?

7. Uro takoe monsapHas macca? Kak oHa obo3Hauaercs, B yeM usmepsiercs? Kak paccuurars Mo-
JSIPHYIO MAaccCy BEIIeCTB?

8. [IpuBenuTe mpuMepsl XUMUYECKHUX BELIECTB. UTO MOKa3bIBAIOT MOACTPOYHBIE UHIEKCHI B (op-
MyJaX XMMHYECKHUX BEIIECTB?

9. Yrto Takoe crexuomerpuueckue ko3 dunuentsl? [ uero ux paccTapisioT B ypaBHEHUSAX XU-
Mudeckux peakuuii? KakoBel mpaBuiia paccTaHOBKM KO3 uirieHToB? UTO 1MoKa3bIBaeT CTEXUOMETpUYE-
CKUii KO3(PPHUIIMEHT B ypaBHEHUU PEAKITUH?
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10. Chopmymupyiite 3akoH ABoraapo. UTo Takoe HOpMallbHBIE yclnoBHs? UTO Takoe MOJSPHBIN
o6bveM raza? Kak o o003Ha4yaeTcs, B UeM U3MepsieTcs u 4yeMy oH paBeH? Kakoit o0beM 3aHMMaeT ra3 Ko-
au4ecTBOM 1 Mouib ripu H.y.?

11. Kak paccumtbiBaeTcs 00BEM raza IpH yCIOBHSX, OTIIMYHBIX OT HOpManbHBIX? [IpuBemure
ypaBHeHue MenjeneeBa-Knaneiipona, NosiCHUTE Kakue BETMYUHBI TaM HCTOIb3YIOTCA.

12. TlpuBenute OCHOBHBIC (OPMYJIBI JJIsl pacdyeTa KoJudecTBa BemiecTBa. Kakue BeTWUMHBI s
ATOTO UCMONb3YIOTCA?

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

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

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

16. Kak paccuntaTh SKBUBAJICHTHYIO MacCy MPOCTHIX U CIOXKHBIX BewecTs? [IpuBenure popmysl,
MOSICHUTE KaKhe BEIMYMHBI B HUX HCTONb3yloTcs. Kak 0003HavaeTcsi SKBUBaJIGHTHAsI Macca, B YeM U3Me-
psiercs?

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

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

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

20. ChopmynupyiiTe 3aK0H ABOTaIpO U CIEACTBHUS U3 HETO, MOSICHUTE HA TIPUMEDPE.

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

22. ChopMynupyiTe 3aKOH COXPAHEHHUSI MACChI BEIIECTRA.

PA3JIEJT 2. CTPOEHUE ATOMA. IIEPUOJUYECKUI 3AKOH U TIEPUOJUYECKAS CH-
CTEMA XUMMWYECKUX 9JIEMEHTOB JI.M.MEH/IEJIEEBA.

1. OnummTe rIaHeTapHyl0 MOJIENb CTpOoeHHs aTtoma (Mozaenb Pesepdopaa), mokaxkute rpadude-
CKU.

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

3. Yto Takoe snekTpoHHOe 001ako? [IpuBenure rpaduuecku mpuMep 3IEKTPOHHOrO o0Jiaka aToMa
Bosioposa. Kak m3MeHseTcs IUIOTHOCTh 3JIEKTPOHHOTO o0siaka Mo Mepe yAajeHHs OT siapa U movemy?
Hmeet 1 31eKTPOHHOE 00JIaKO TPAHUIIBI?

4. Yto Takoe aromHasi opoutans (AO)? [Touemy AO moryt mMmerh paszHble pazmepni? Kak 3To
BJIMSAET Ha cBoicTBa aroma? Kak o6o3Ha4aioTCs rpaduecky aTOMHbIE OpOUTAaIIH, IIEKTPOHBI Ha OpOuTa-
X ?

5. Ilepeuncnure kBaHTOBbIE uncia. [l yero oHu ucnosb3yrorcs? [loueMy Henb3st onucarth 3J1eK-
TPOH C MIOMOIIIBIO TTOHATHI KJIACCUYECKOW PU3UKH (Macca, KOOpAuHATa, UMITYJIbC U T.1I.)?

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

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

8. Kak o0o3HauaeTcs moOouHOE KBaHTOBOE 4UCIO? 3a 4T0 OHO OoTBe4aer? Kakue 3HAYeHHS OHO
npuHuMaet? Kakoit opme opburtanu onu coorBercTBytot? [lpuBeaure rpaduueckue nmpumepsl. Uto Ta-
KO€ SHEPreTUYECKUM TOypOBEHD?

9. Kak mpoucXoauT paclierieHue SHEPreTuYeCKuX ypoBHer Ha moaypoBHU? Ckoinbko AO u 37ek-
TPOHOB MOJKET BKJII0YATh MOYyPOBEHb TOro Wi HHOTO Tuna? [lokaxkute rpaduuecky.

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

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

12. Chopmymupyiite npuniumn [Taymu. CKONBKO 3JEKTPOHOB MOTYT HaXOIUTHCS Ha OAHOW aTOM-
Hol opbutanu? KakoBel ux cnunsl? [IpuBenute rpadudeckuii npumep.

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

14. Chopmymupyiite npaswio ['yana. [Ipusenute rpadudeckuii npumep s d-mogyposHs. Kak
OyAeT MPOUCXOIUThH TOJIOBUHHOE 3aII0JTHEHUE 3TOTO MOTypPOBHA?

15. KakoB mopsiiok 3amoJHEHHS] SHEPTETUUECKUX YPOBHEW U MOAYpPOBHEN? UTO Takoe AIEKTPOH-
Hasi KoHpurypamus atoma (3nexTpoHHas ¢opmyna)? Kak ona 3anuceiBaercsi? Kakue 31eKTpOHHBIE KOH-
(burypanuu sBISIOTCS yCTOMYUBBIMU?

16. ChopmynupyiiTe nepuoandIecKuii 3aKOH.

17. Kakyto cTpykTypy numeet tabmmiia MenaeneeBa? YKaXuTe, KaK OMPEISTUTh MEPUO, TPYIIY,
HOJTPYIILY.

18. C TouKHM 3peHUs IECKTPOHHOM KOH(PUTYpAIIMK aToMa, YTO TIOKa3bIBa€T HOMEP JJIEMEHTA B TIe-
PHOIMUECKOM cucTeMe, HOMEp Ipymnbl, Homep nepuoaa? Ilpusenure npumep.

19. Ha kakue cemeincTBa pa3aeistoTcs dJIeMeHThl B Tabauie Menaeneea? Uem 310 00ycioBiaeHO?
Kakumu cBoiicTBaMHM OHU 0OMagaroT (Merauinyeckue, Hemetammndeckue)? K kakum cemeiictBaM OTHO-
CATCSL DIIEMEHTHI TIaBHBIX U M0oO0uHBIX noarpynn? Ilpusenute npumepsl. Kak n3aMeHsI0TCS MeTaInye-
CKHE 1 HEMETANTMYECKHIE CBOMCTBA MO nepuojaM u rpynnam? [IpuBeaure npumepsl.

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

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

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

23. Kak U3MEHSI0TCS paJinyCchl aTOMOB ¥ MOHOB 110 NlepuoaaM U rpynnam? Kak 3To BIusgeT Ha Xu-
MHYECKHE CBOMCTBA 35ieMeHTOB? [IpuBenute npuMepbl. Y Kakux 3JEMEHTOB caMble OOJBIINE PAIUYChl U
nouemy?

24. Yto Takoe anekTpooTpurareabHOCcTh? Kak oHa m3MmeHsiercs mo mepuojgaM u rpynmnam? Kak
BIIUSIET Ha XUMUYECKHUE CBOMCTBA 3neMeHToB? [IpuBeante npumepsl. Y KakuxX 3J€MEHTOB caMasi BBICOKAs
AIEKTPOOTPULIATEIBHOCTh?

25. YTto Takoe OKHMCIUTEIbHbIE, BOCCTAHOBUTEINbHBIE CBOMCTBA? Kak OHM M3MEHSIIOTCS 1O MEPHO-
nam u rpynnaM? Kak 3To cBA3aHO ¢ 3JIeKTpOHHBIM cTpoeHueM aroma? Ilpuseaute npumepsl. Kakue Be-
IIECTBA SIBJIIOTCS XOPOIIMMHU BOCCTAHOBUTEISIMHU, @ KaKHE OKUCIUTENSIMU U ITo4YeMy?

PA3JIEJI 3. XUMMNYECKAS CBA3b.

1. UeM ompenenstoTcss XUMUUYECKHE U (PU3NYECKHUE CBOMCTBA BEeUIeCTBA?

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

3. IlpuBenute mpuMep 0Opa30BaHUs XUMHUYECKOW CBS3HM B MOJIEKYyJie Bogopoaa. UTo Takoe mole-
KyJsipHas opourtans? KakuMu TOJDKHBI OBITH CITMHBI B3aMMOJICHCTBYIOIINX JIEKTPOHOB, YTOOBI 0Opa3oBa-
JaCh XUMUYECKas CBs3b?

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

5. Ilepeuncinrute OCHOBHBIE BUJIBI XUMHUUYECKOU CBS3H.

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

7. Uem 00yCIIOBIIEHBI HAPABJIEHHOCTh M HACHIIIIAEMOCTh KOBAJCHTHON CBSI3U?

8. Kak obpasyeTcst koBaJieHTHas CBS3b 10 OOMEHHOMY MexaHn3my? Kakue 37eKTpOHBI MOTYT TIPH -
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HUMAaTh ydacTue B oOpa3oBanuu cBsizu? [IpuBenute rpadudeckuii mpumep.

9. [Moyemy xuMHUYECKas CBSI3b MOXET 00anaTh MOJAPHOCTHI0? YeM 00yclioBiIeHa MOJSIPHOCTH
cBs3u? [IpuBeauTe mpuMep MOISIPHON MOJIEKYIBI, TIOSCHUTE, YTO Takoe YPGEKTUBHBIN 3apsil, AIeKTpUIe-
CKUII MOMEHT JUITOJIS.

10. Yto Takoe KOBaJ€HTHas IMOJIApHAs U KOBAJEHTHAsl HEMoJsIpHas cBsA3b? IIpuBenure npumepsl
BEILECTB C 3TUMHU TUIIAMH CBSI3H.

11. Kak oOpa3yercsi KOBaJIeHTHast CBSA3b MO JOHOPHO-AKIENITOPHOMY MEXaHU3MY?

12. [laiiTe onpeneneHne NOHATHIO BAJIGHTHOCTh. Kak MOYKHO ONPeAeINTh BAIGHTHOCTh JIEMEHTA?
Kakue s1eMeHThl UMEIOT MOCTOSIHHYIO BaJI€HTHOCTh?

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

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

15. Yem ompenensiercs NpOCTPaHCTBEHHAs CTPYKYyTypa Moiiekyn? [louemy MoseKynbl HMEOT pas-
Hy10 hopmy?

16. [laiiTe ompeneneHue THIAM CBSI3U IO MEPEKPHIBAHUIO OpOHTaNe: G, T U O-CcBA3AM. Kakumu
TUTIaMK opOuTasnei onn oopasyrorcs? [lpusenure rpadpuueckue npumepsl. CpaBHUTE TPOYHOCTH G- U T-
CBSI3HU.

17. Yro Takoe kpatHOoCTh cBsizu? [IpuBenure mpumep oOpa3oBaHUs OAMHAPHOM, JBOMHOMW, TPOWM-
HOU cBs3M. Kakumu Tumamu CBsi3U 1O TNEepeKpbIBaHMIO opOuTaneil oOpa3oBaHa OJMHApHas, JBOWHAs,
TpoiHas cBA3b? CpaBHUTE MPOYHOCTb ITUX CBSI3EH.

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

19. Pacckaxxute 0 CTpOCHUH TBEPABIX Tel. UTO M3 ceds mpeacTaBiseT KpUCTAUTMYECKas: PeIieT-
ka? Ilpusenure nmpumep. Uto XapakTepusyer 3HEprusi Kpucramindeckon pemetku? Ilepeuncnure Xxumu-
YECKHUE TUMbI KPUCTAITINYECKUX PEIIECTOK.

20. Yto u3 cebst mpeacTaBisieT MOJIEKYIIsipHasl KpucTajuinyeckas pemrerka? Kakue gyactuisl Haxo-
JIUTCS B y31ax penietku? Kakoil Tum cBa3u Mexay y3namu pemetku? KakoBa s3HEprusi Takol KpUCTAIUIN -
yeckoil pemerkn? Kakue BemiecTBa MOTYT 0Opa3oBBIBaTh MOJIEKYJISIPHbIE KPHUCTAJUIMYECKHE PELISTKH?
[IpuBeauTe mpuMeEpHI.

21. Yto u3 cels mpeacTaBIsieT aTOMHAsI KpucTauinueckas pemrerka? Kakue yacTHIbl HaXOIUTCs B
y3nax pemetku? Kakoil Tun cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemetkn?Kakue BemecTBa MOTYT 00pa30BBIBaTh MOJIEKYISIPHBIE KpUcTaindeckue peretku? [Ipusenu-
T€ MIPUMEDPBL.

22. KakoB MexaHu3M 00pazoBaHMsl MOHHOW cBs3u? Yem xapakTepu3yeTcsi HOHHOCTh CBsi3u? Uem
OTJIMYaeTCsl KOBaJIEHTHAsI MOJIsipHask CBA3b 0T HOHHOM? [Touemy noHHast cBsI3b He 00Ja1aeT HaNpPaBICHHO-
CTBIO U HACHIIIIAEMOCTHIO?

23. Yto u3 cebs mpencTaBisieT HOHHAS KpUCTATMYeckas pemerka? Kakue yacTUIlbl HaXOAUTCS B
y3nax pemerku? Kakoil Tun cBsizu Mexnay ysinamu pemerkn? KakoBa 3Heprusi Takod KpUCTAIIIMYECKON
pemetkn? Kakue BemiecTBa MOryT 00pa3oBbIBaTh HOHHBIE KpUCTATMYeckue pemetku? [IpuBenure mpu-
MEDBI.

24. Yrto u3 ceds mpeacTaBiseT MeTaJUTMUeCcKash KpucTajutniyeckas pemerka? Kakue yacTuiibl Haxo-
JIUTCA B y3nax pemeTku? YeM o0yciioBiieHa CBSI3H MEXy y3inaMu perietku? IloueMy B KpUCTAIINYECKOM
pelIeTKe MeTasuia 3JIEKTOHbI HelloKainu3oBaHbl? KakoBa sHEprus Takol Kpuctamueckon pemetku? Ka-
KH€ BEIIECTBA MOT'YT 00pa30BhIBaTh METAJUTMUECKHIE KpUCTAILTHYECKUE pereTku? [IpuBeaure npuMepsl.

25. CpaBHHTE MPOYHOCTh, TEMIEPATYPhl IUIABICHUS, MEXaHUYECKHUE CBOMCTBA, AJIEKTPONPOBOI-
HOCTB, TEIJIONPOBOJHOCTD, JIETYYECTh Pa3HbIX THIIOB KPHUCTAJUIMYECKHX pemeTok. OOBsICHUTE, MoueMy
OHM 00JIa1af0T TEMH WJINM UHBIMU CBOMCTBAMU?

PA3JIEJT 4. OCHOBHBIE KJIACCHI HEOPTAHMYECKHMX COEJIMHEHUM. PEAKIIMOH-
HAS CIIOCOBHOCTD BEIIIECTB.

1. Uto takoe creneHb okucieHusn? Kak onpenennts MaKCUMadbHYIO CTENEHb OKUCIICHUS 2JIEMEH-
Ta? Kak oHa cBs3aHa C BAJICHTHOCTBHIO?
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2. Kakue anemMeHThl IPOSBIIAIOT MMOCTOSIHHYIO CTENEHb OKUCIeHusA? UeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuia HY>KHO 3HATH AJIS 3aIIMCH XUMHYECKUX (HOpMYI
BEIECTB?

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

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

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

6. IlpuBenute knaccudukanuio ocHopanuii. Kak o06pa3yrorcst Ha3BaHUs OCHOBaHUM?

7. IlpuBenute knaccudukarmmio coneid. Kak oOpasyrorcs Ha3BaHus coyeid?

8. Uto Takoe anektponut? Kakue BemecTsa SABISIOTCS IEKTPOIUTAMU?

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

10. IIpuBeauTe ypaBHEHUS MTOJHOW M CTyMEHYATONW TUCCOLMAIIMUA OKCUIO0B, KUCIIOT, COJIEH M OCHO-
BaHUI.

11. Jlyst Kakux 3JIEMEHTOB XapaKTEPHbI KUCIOTHBIE cBOMcTBa? [IpuBenuTe npumepsl.

12. C yem pearupyroT KUCIOTHbIE OKCUABI? [IpuBennTe npumepsl peakuui, JOKa3bIBaOIIUX KHC-
JOTHBIE cBOMCTBA. [IpuBeanTE NMPUMEpP TEHETUYECKON CBA3U «IJIEMEHT — KUCJIOTHBIA OKCUJ — KUCIOTHBIN
OCTaTOK - KHCJIOTa.

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

14. C yem pearupyroT OCHOBHble OKcHuibl? [lpuBenuTe npumepsl peakuuid, TOKa3bIBAKOIIMX
OCHOBHBIEC CBOMCTBA. [IpuBeanTe NMpUMep reHETUYECKON CBSI3M «JIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

15. YUto Takoe amdorepHoCcTh? {751 KakuX 3JIEMEHTOB XapakTepHbl amdoTtepHbie cBoiicTBa? [lpu-
BEJIUTE IPUMEDPBI.

16. C uem pearupyroT ampoTepHbie OKcuabl? [IpuBeanTe npuMepsl peakiiuii, TOKa3bIBAIOIINX aM-
¢dorepubie coiicTBa. [IpuBeauTe MpUMep reHeTUUECKON CBSI3H «AJIEMEHT — aM(OTepHBIN OKCHI — aM(o-
TEPHOE OCHOBAHUE.

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

18. [IpuBeauTE XMMHUYECKHUE CBOMCTBA KUCIIOT.

19. IIpuBeauTe XUMHUYECKUE CBOMCTBA OCHOBaHUH.

20. [TpuBeauTe npumepsl aMmGOTEpHBIX OCHOBaHMA. C 4eM OHU MOTYT pearupoBaTh?

21. IlpuBenure XMMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 5. PACTBOPEL.

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

2. KakoBbI CXO/ICTBA/OTANYNS PACTBOPOB C MEXAHUYECKUMHU CMECSIMU U XUMHUYECKHUMH COEIHHE-
HusMu? UTo 13 ce0s MpeacTaBisieT pacTBOP, COTJIACHO COBPEMEHHBIM ITPEICTABICHUSIM?

3. Onumure mpouecc pacTBOPEHMs TBEPAOIO Tejla B KMIKOM pacTBopuTene. Kak mpoucxomut
KpUCTaIn3amnus?

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

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

6. Uto Takoe pactBopuMocTh? [IpuBenuTe KiraccupuKaimio BEMECTB MO WX pacTBopuMocTu. Kak
BIIUSIET MOJSIPHOCTh BEIECTB HAa MX pacTBOopuMocTh? Kak BiMsieT TemriepaTypa Ha pacTBOPUMOCThH Be-
IIeCTB?
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7. YTo Takoe NepeHachIIEHHbIN pacTBOp? B KakuX yCIOBHSX €TI0 MOXKHO MOIY4YUTh? B Kakux ciy-
yasx U30bITOK PACTBOPEHHOT'O BEILIECTBA HAUMHAET BBINAAATh B 0CAI0K U3 MEPEHACHIIIEHHOTO pacTBopa?

8. Kakue mporecchsl mpoTekaroT npu odpazoBaHuu pactBopa? Kak M3MeHsSeTCst IPH 3TOM SHEPTHs
cucreMbl? Kakumu dakropamu onpeaensercs TerioBoi 3¢ GeKT nmporecca pacTBOPECHUs?

9. YUrto Takoe conpBaTAIMs, TUAPATAIIHS, CONBBATHI, TUAPATHI? UTO MPEACTaBISAIOT COOO0M KpHUCTam-
noruaparbl? [IpuBeaute nmpumepsl. Uem o0ycioBiIeHO 00pa3oBaHKe KPUCTAILIOTHIPATOB?

10. Yro Takoe AJIEKTPOIUTHI, HEWIEKTpoauThl? Kakue BeliecTBa OTHOCITCS K TOMY WJIM MHOMY
tury? Uto Takoe anmekTposmTryueckas auccormanusa? Yto Takoe M30TOHHUECKUH KO PUITMEHT, ueMy OH
MOJKET OBITh PaBeH, OT YETO 3aBUCUT?

11. Yto Takoe crenens auccormanun? Kakue BemecTtBa OTHOCITCSA K CJIA0OBIM M CHJIBHBIM DJIEK-
TpoauTaM U nouemy? OT 4ero 3aBUCUT CTENEHb TUCCOLMALINN?

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

13. Kak 3anuchIBaeTcst BRIpaXKeHHUE KOHCTAHTBI JUCCOIMAITIH JJIS CIIA0BIX AMeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa Auccounannu? YTo moka3piBaeT 3Ta BeIuYrHa?

14. TlpuBenute 3akoH pa3BeneHus OcraBanbaa. Kak 3aBUCUT CTE€NEHb TUCCOLMAIMUA OT KOHIICH -
TpaLuu JIEKTpoauTa?

15. TlpuBeauTe ypaBHEHUE SJIEKTPOIMTHYECKON IUCCONMAnUU BoAbl. K KakoMy THITy 3JEKTpO-
JUTOB OHA OTHOCHUTCS?

16. Uto Takoe noHHOE npou3BeieHne Boabl? YeMy oHO paBHO? UeMy paBHA KOHIIEHTPAIUSI HOHOB
BOIOPOJIa U THJIPOKCOTPYIIN B HEUTpaibHOM pacTtBope? KakoBO MX COOTHOIIEHHE B KUCIOW U IIEIOYHOU
cpene?

17. Yo Takoe BOIOpOHBIN Moka3arenb? Kakue 3HaueHus oH MoKeT npuHuMaTh? Kak oH paccuu-
ThiBaeTcsA? Kak onpenenuTs xapakrep cpebl M0 3HAYCHUIO BOJOPOJHOTO TTOKa3aTes?

18. Yto Takoe KOJITUraTUBHBIE CBOMCTBA PACTBOPOB?

19. YUrto takoe ocmoc? Ilosicaute, mpuBenute mpumep. Ha kakoM (u3nMdecKoM sSIBICHUHM OCHOBAH
ocmoc?

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

21. Kak u3MeHseTCs AaBJIEHUE HACBILEHHOTO [1apa pacTBOpa 110 CPABHEHUIO C YUCTHIM PacTBOPHU-
tenem? [IpuBenure 3akoH Paymst 1J1s1 HEANEKTPOIUTOB U SJIEKTPOIUTOB.

22. Kak u3MeHsI0TCs TeMIiepaTypa 3aMep3aHusi pacTBOpa U TeMIiepaTypa KUIIEHHsSI pacTBOpa IO
CPaBHEHHUIO C YUCThIM pacTBopureneM? Kak MOXXHO pacCuMTaTh U3MEHEHHE TEMIEPATyphl ISl HEIJIEK-
TPOJUTOB U IEKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOMMYECKAs U Y0YITHOCKOMUYECKas TIOCTOSTHHEIE?

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

1. Uto u3ydaeT XumMuyeckas TepMOAMHAMUKA?

2. JlaiiTe onpeneneHre NOHATHIO «XUMUYECKasi CUCTEMAY.

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

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

5. UeM xapakTepusyeTcsi TEpMOAMHAMUYECKOE PABHOBECUE CUCTEMBI?

6. Kakue TUnbl TEPMOAMHAMHYECKHUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHCTEMAaX?
JlaiiTe X XapakTepUCTHUKY.

7. Chopmymupyiite 1 3aK0OH TEPMOJMHAMUKH, 3aMUIITUTE €0 MaTeMaTHYeCKOe BhIpakeHue. Jlaiite
OTpesieTICHUE TIOHATUSM «TEIUIOTa», «paboTa», «BHYTPEHHSISI SHEpTUs». Kak MOKHO MHTEPIPETHPOBATH
3TOT 3aKOH NPUMEHUTENBHO K XUMHUECKOMY Mpoueccy?

8. Kakas pabora yarie BCero CoBepIaioTcsi B XuMHUeckux cucremax? Kak ee MoykHO paccunTarh?

9. Naiite onpenenenne suTanbmn. Kak ee MoxkHo paccuntarts?. Kak oHa 0603Ha4aeTcs, B 4eM U3-
mepsietcs?

10. Yo Takoe TermmoBoit 3¢ ekt peaknun? Kak oH 0003HavaeTcs1, B 4eM U3MEPSETCs, YeMy OH pa-
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BEH IIPU MOCTOSAHHOM JaBieHuM? [laiiTe onpeneneHne 5K30- U 3HAOTEPMHUUECKON peakuuu. YTo MOXKHO
CKazaTh O TEII0BOM 3 (eKrTe 00paTMMOro XMMHUYECKOTOo mporecca?

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

12. Yro Takoe cTaHIapTHas SHTAIbIM 0Opa3zoBanus BemecTBa? Kak ona 0003HayaeTcs, B YeM U3-
MepsSeTCs U KAKUEe 3HAYEHUSI MOKET IPUHUMATh?

13. Chopmymupyiite 3akoH ['ecca. [TosicHUTE CMBICHT 3TOTO 3aKOHA HA TIPUMEPE XUMUYECKON peak-
17078

14. Chopmynupyiite cneactue u3 3akona ['ecca. [IpuBenute MmareMaTiHuecKoe BhIpaKEHUE, MOSIC-
HUTE, U pacyeTa Kakol BEJIMYUHBI OHO IIPUMEHSIETCSI.

15. Yro takoe suTponua? B yem oHa m3mepsiercs, kak o6o3Hayaercsa? Kak ee MOXKHO paccuuTaTh?
Ot kakux (pakTopoB OHA 3aBUCHUT?

16. IlosicHuTe Ha pUMepe, KaK U3MEHSAETCS] SHTPOIUS BELIECTBA MIPU MOBBILIEHUH TEMIIEPATYPHI.
C uyeM cBsI3aHBI 3T U3MEHEHUsA? B KakoM arperaTHOM COCTOSIHMM SHTPOIUS caMasl BBICOKas U IoueMy?

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

18. Kak MO>XHO paccuuTaTh U3MEHEHHE YHTPOIUHU B MIPOIECCE XUMUUYECKUX peakuuid? [IpuBenure
MaTEMaTU4ECKOE BbIPAKEHHUE.

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

20. Kak paccuutats sHepruto ['mo6oca? Kak ona ob6o3nauaercs, B ueM usmepsierca? s yero uc-
MOJIb3yeTCs ATa BelnMuMHA? KakoBBI KPpUTEpHM CaMOIPOM3BOJIBHOTO MPOTEKAHMS PEAKIUU B MPSIMOM H
00paTHOM HamNpaBJICHUU?

PA3JIEJI 7. XUMMNYECKA KUHETUKA. XUMNYECKOE PABHOBECHE.

1. Yro n3yvaer XumMHuecKass KHHETHKA?

2. Yrto takoe xoHueHtpanus? Kak ona o6o3naugaercs? Kak W3MEHSIETCS KOHIIEHTPAIIUS UCXOIHBIX
peareHToB U IIPOAYKTOB MpHU NpoTekaHuu peakuuu? Ilpusenure npumep.

3. JaliTe ompeneneHne CKOPOCTH XUMHUEeCKor peakiuu. Kak ona o6o3Hauaercsa? Kak ee MOXHO
paccunTaTh? YTO Takoe 3J€MEHTApHBIN aKT PEAKIUH?

4. Yto TaKkoe TOMOT'€HHBIE U TeTeporeHHbie peakuuu? [IpuBeaure npumMepsl.

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

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

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

8. Kak 3aBHCHUT CKOPOCTh XMMUUECKOH peaKIIMK OT KOHLIEHTPALMil peareHToB?

9. ChopmynmupyiiTe 3aKOH JIEUCTBYIOIIUX Macc I CKOPOCTH XUMHUYecKoi peakuuu. [IpuBenute
€ro MareMaThueckoe BblpakeHue. IloscHuTe, Kakue BEIMYMHBI MCIIONIB3YIOTCS B 3TOM BbIpaykeHUH. UTO
TaKO€ KMHETHYECKOoe ypaBHeHHe peakinuu? Kakue ects mpaBwia 3anvcu 3IM mig peakuuii ¢ yyactuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

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

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

12. Chopmynupyiite npaBuio Baat-T'odda, mpuBeanre ero MareMaTHIeCKOE BBIPAKCHHE.

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

14. Uro takoe 3¢ddextuBHOE coymapenue vactun? Kak u3MeHseTCs HEepreTHKa CUCTEMbI NMpHU
Mepexo/ie OT UCXOTHBIX peareHTaM K nmpoaykram peakuuu? [IpuBeaurte rpadguueckuii mpumep, OTBET MO-
SCHUTE.

15. Yro Takoe sHeprus aktuBanuu peaknun? Kak ona o6o3Havdaercs, B ueM u3mepsercs? OT gero
oHa 3aBUcHUT? Kak cBsI3aHbI CKOPOCTh PEAKLIMU U YHEPIHsI aKTUBALIUN?

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

17. Yto Takoe kaTanuzarop? KakoB MeXxaHU3M JIEUCTBUA KaTaiauzaropa?
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18. aiite ompeneneHre XMMHUYECKOro paBHOBecHs. UTO Takoe paBHOBECHAsl KOHILIEHTpAlMs Be-
mecTtB? Kak oHa o0o3HayaeTcs?

19. Yto Takoe koHcTaHTa paBHOBecusa? Kak oHa o0o3Havyaercs? Hanummre MareMaTnieckoe BbI-
pa’keHUe U1 KOHCTAHTHI PABHOBECHS, MTOSICHUTE, KAKME BEIMYMHBI TaM UCIOJBL3YIOTCs? KakoBbl mpaBuiia
3aMMCH KOHCTAHTBhI PAaBHOBECHS, €CIIM B XMMHUYECKOM pEaklMy y4acTBYIOT TBEpIbIC MM T'a3000pa3HbIe
BeniecTa’

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

21. Chopmynupyiite npuniun Jle-Illarense. Kyna cmemiaercs paBHOBeCHE MPU MOBBIMICHUU WU
MOHWKEHUH TEMIIEPaTyphl, JaBJICHUs, KOHLIECHTPALluK?

PA3JIEJI 8. DJIEKTPOXUMHMNYECKUE ITPOLECCHI. KOPPO3MA METAJIJIOB.

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

2. YTO Takoe OKMCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu? JlaiiTe onpeaesieHne NOHATHIM «CTe-
IIEHb OKHCIICHUS», «BOCCTAHOBUTENBY, «OKHUCIUTENb», «OKHUCIECHHE», «BOCCTaHOBJIeHHE». [IpuBenure
MPUMEDPBL.

3. Uro Takoe 35ekTpoanl? M3 yero u3 uzroraBnuparor? Kakue mpoiecchl IPOUCXOAAT Ha MOBEPX-
HOCTH METaJUIMYECKOTO IEKTPOJa P MOIPYKEHUH €T0 B paCTBOP MOHOB 3TOT0 e MeTasuia?

4. Kak o0pa3yercst TBOWHOM 3IEKTpUUYECKUi cJIoi? UTO Takoe 3MeKTPOIHBINA MOTEHITHANT?

5. Yrto Takoe paBHOBECHBIH 37eKTpoHbIH noTeHuuan? Kak o o603Hauaercs, B 4eM u3Mepsercs?
Urto xapakrepusyet 31a BenuuuHa? OT 4yero oHa 3aBUCUT?

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

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

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

9. Uto moka3pIBaeT Psij JIEKTPOXUMHUUECKUX HaNpssKeHU MeTaioB? Kak pacnoyioxkeHbl MeTa-
761 B 3ToM psany? C ueMm cBsi3aHa BOCCTAHOBHUTEIbHAS CIOCOOHOCTh METAJIIOB?

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

11. Kak 3apsi’KeHbl KaToJ M aHOJI B TaJIbBaHUUECKOM 3yieMeHTe? Kakue npouecchl NpoTeKarT y UX
noBepxHocTu? 1716 BOZHUKAET 3JIEKTPUUECKHUI TOK B TajlbBaHUYECKOM 3j1eMeHTe? B kakoM HalpaBlieHUU
JBHKYTCS JJIEKTPOHBI B TAJIbBAHMYECKOM JIEMEHTE?

12. Ha npumepe raapbBaHHYECKOro 31eMeHTa Jlanmansa-Ako0u paccKakuTe Kakue dJIeKTPOXUMUYe-
CKHe€ MPOLECCHI TaM NpoTeKaroT. Hanuinre ypaBHEHUS peakluid Ha KaToJle U aHOJIE.

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

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

15. Yto Takoe smektposn3? M3 4ero cocTouT cuctema, rae mpoTekaeT anekTponn3? M3o6pasure
rpadu4ecKH.

16. Kak 3apsiKeHbl KaToJl U aHOJ IIpH 3JIeKTpon3e? Kakue npouecchsl NpoTeKanT Yy MOBEPXHOCTH
ANEKTPOAOB?

17. Kakue TUMbl 3JE€KTPOJOB MCIOIB3YIOTCS MpH 3ekTpoause? M3 4yero oHu M3roTaBiuBarOTCA?
IIpuBenuTe npUMepsI.

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

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

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

CornacosaHa Ha noprane Ne 23362 23



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

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

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

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

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

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

27. Uto Takoe 3JIEKTpOXuMHUUYECKas Koppo3us? B kakux cpenax oHa mpoTeKaeT?

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

29. Ha npumMepe KOppO3UHU CTalIM KUCIOPOAOM BO3AyXa BO BIAXKHOH Cpele MOSCHUTE MEXaHU3M
MIPOTEKAaHMS SJIEKTPOXUMHUYECKON KOPPO3UH.

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

31. [lepeuncaure METOBI 3aLIUTHI METAJJIOB OT KOPPO3HH.

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

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

34. B yem omIM4yMe KaTOAHBIX U AHOJIHBIX METAINIMYECKUX MOKpBITUN? [losicHUTE MeXxaHU3M 3a-
IIUTHI TAKUX MMOKPBITUI Ha npuMepax. Kakue HeToCTaTKK €CTh y TOTO WM MHOTO THIIA MTOKPBITHSA?

35. U3 yero u3roraBiIMBaOT HEMETAUIMYECKHUE 3aliuTHBIE NOKpbITUA? IIpuBenuTe nmpumepsl. Ka-
KOBBI HEJIOCTATKH TaKUX IMOKPBITUI?

36. Ha uem 0cHOBaHBI METO/IbI AIEKTPOXUMHUUECKOM 3aUThI? [I0sICHUTE MEXaHU3M 2JIEKTPOXUMHU -
YECKOW 3alUThl HA MPUMEPE METoa MPOTEKTOPHOM 3aIIUThI CTaJILHOTO TPYOOIPOBOIa B MOPCKOM BOJIE.

37. YUro Takoe kaTonHas ¥ aHoAHas 3amuTa’? IloscHuTE MEXaHU3M 3aIUThHI HA IPUMEpax.

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

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

14.1.3. Tembl HHANBUAYAJTBbHBIX 321aHUI

WnauBuayanbHoe 3a1anue « OCHOBHBIE MOHATHUS M 3aKOHBI XUMUN

1. OnunakoBoe i1 yucio mosekyn B 0,5 r azora u 0,5 r merana?

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

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

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

5. Onpenenure o0beM a3ota (H.y.), UCIOIB30BAHHOIO JJIsl CHHTE3a aMMMaKa, €CJIM MOoIy4eHo 8,5 T
IPOAYKTa PEaKIUH.

NuauBunyansHoe 3aganue «CTpoeHue atoma. IepuoIn4ecKuil 3aKOH

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

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

2. B kaxo#i rpymre, HoArpyIie u nepuojie Haxogutces 3nemeHT Sb? K kakomy ceMeicTBy OH OTHO-
cutcs? YKakUTe, KaKHe DJIEKTPOHBI Y ATOT0 3JIEMEHTA ABIIAIOTCA BaJeHTHbIMU. KakoBa MakcuMmallbHas Ba-
JIEHTHOCTB 3TOro 3neMenTa? [lpuBeaute 3neKTpoHHO-rpaduueckoe M300pa)KeHHe BaJICHTHBIX 3JIEKTPO-
HOB, OIIMIIINTE UX COCTOSHUE KBAHTOBBIMU YHCIAMM.

3. B xakom niepuojie, TpyIie U NOArPYNIe HaAXOIUTCS 3JIEMEHT, €CIIM €r0 AJICKTPOHHAs KOHPUTY-
pauus 3akanuuBaercs Ha 6s25d10. HazoBure 3ToT 3mement. Kakumu cBoiicTBaMu 001aa€T 3TOT 3J€MEHT
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— OKHCJIMTEJIbHBIMU WJIM BOCCTAaHOBUTENIBHBIMU? OOBSICHUTE MTOYEMY.

4. Kaxoii u3 snementoB — Mg unu Cl O6yaeT o6nanate 0ojiee BRIpAXKEHHBIMUA HEMETAUTHUYECKUMHU
cBoiictBamu ? Kakumu cBoiicTBaMH OymyT 00jafaTh COCAMHEHHS ATHX AJIEMEHTOB — KUCIOTHBIMU WIIH
OCHOBHBIMHU? OOBSCHUTE C TOUKH 3PEHUSI STCKTPOHHOU KOH(PUTYPALUU U TTOJIOKEHUS JIEMEHTOB B TepH -
OJINYECKOU CUCTEME.

5. ¥ kakoro aneMmeHTa paguyc aroma Oonbiie — y Li umu Cs? OObACHUTE ¢ TOUKH 3PEHUS DJICK -
TPOHHON KOH(UTYpAIIUH U TOJIOKEHHUS FIEMEHTOB B IEpUOMUECKOi cructeMe. Kak 310 BIuseT Ha ux xu-
MHYECKHE CBOMCTBA?

NunuBuayansHOE 3a1aHNE «XUMHUYECKASI CBA3bY»

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

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

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

4. Kakyto reomerpuo umeer mojuekyna AlF3? [IpuBenure snekTpoHHO-Tpaduueckoe n3odpaxe-
HUE BAJICHTHBIX JIEKTPOHOB B3aMMOJICHCTBYIOIIMX aTOMOB, YKQKHUTE, KaKH€ U3 HUX y4acTBYIOT B 00pa3o-
BaHMM XUMHUYECKUX cBs3eil. KakoB tun rubpuamsanmu atoma amoMuHus? Hapucyiite npoctpaHcTBeH-
HYIO CTPYKTYpPY 3TOM MOJIEKYJIbl, IOKaKUTE MEPEKPhIBAHNE aTOMHBIX OpOUTANIeH, YKaKUTE TUIIbI CBSI3Eil
(m,0).

5. Mcnonb3ys 3HaY€HUs] OTHOCUTENBHOM AJIEKTPOOTPHULIATEIBHOCTH, PACIIOIOKUTE CIAEAYIONIUE CO-
enuHeHus B nopsake Bo3pactanus noHHOCTH cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux cTpyKkTyp-
HbIe (QOPMYJIBI U YKQKUTE, K KAKOMY aTOMYy CMEILIAeTCsl 3JIEKTPOHHAs MIIOTHOCTh B 3TUX COCIUHEHUSX.

NuauBuayanbHoe 3aanie « OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COEIMHEHUI

1. Hanumute Gopmyinbl BelecTB: Cynb(ar IUTus, nepxjiopaT aMMOHHUs, HOIU CBUHIIA, THIPOK-
cun Mmapranua (II), runpokcun marnusi, oprodochopHasi KUCIIOTa, a30TUCTAs KHUCIOTAa, OKCHJl CBUHIIA
(IV), oxcua xpoma (VI), okeun dochopa (I1I).

2. Ha3zoBute cieayrolume COEINHEHUS M0 COBPEMEHHON HOMEHKIIAType M YKaKUT€, K KaKOMY
KJIACCy HEOPTraHMUYECKUX COETMHEHUH (KUCIIOTHI, COH, OCHOBAHUS, OKCH/IbI, OMHAPHbBIE COCTUHEHHS) OHU
otHocstes: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanumute ypas-
HEHUS JIEKTPOIUTUYECKON AUCCOIUAIIH 3TUX COCTUHEHUH.

3.Hanumure ypaBHEHUS peaxiuii:

a) Ag + HNO3(konn) =...; 06) Fe203 + NaOH =...; B) CaCl2 + Na2CO3 =...;

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

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

4. Kakue mpoayKTbl MOTYT OBITh MoJy4eHbl B pesyibrare peakuuu Zn(OH)2 ¢ HCI? Hanummure
YpaBHEHHUS PEaKIMi, YKaKUTE TUIIBI 00pa3yroluxcs coiei (Kucias, OCHOBHAs, HOpMaibHasl), TaiTe Ha-
3BaHMsI IOJIyYEHHBIM COEAMHEHUSIM.

5. Hanumure ypaBHEHHS peaklUil, C MOMONIIbI0 KOTOPBIX MOKHO OCYIIECTBHUTH CIIEIYIOIINE
npespamenus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.

NunuBuayansHoe 3apanue «PacTBopbi»

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

2. KakoBa MosisipHasi 1 HopMaiibHasi KoHIleHTpanuu pactsopa H2S03, 700 Ma kotoporo coaeprkar
20 r H2S03?

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

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

5. Halinure MOJSIpHYIO Maccy HERJIEKTPOJIMTa, €CIU MpU pacTBopeHuu 28 T BeuiecTBa npu 27°C
ocMoTHueckoe nasieHue coctaBuio 700 klla. O6wem pacTBopa 1 1.
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6. [Ipu 100 °C naBneHue HaCHIIEHHOTO Mapa HaJ pacTBopoM, coaepxammm 0.05 monb cynbdara
Hatpusi B 450 r Bozpl, paBHO 100, 8 xlTa. OnpenenuTs KaXyIIyrocs: CTETIeHb TUCCOIMAIHU Ccylb(dara Ha-
Tpusl.

NHauBuyanbHOE 3a1aHNE « DHEPTEeTUKA XUMUYECKHUX MTPOLIECCOB. XUMHUYECKask TEPMOIUHAMUKA)

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

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

2. PaccunTaB n3MeHenue sHeprun I'ud6ca, ycraHoBuTe, MpH Kakoil Temreparype Hanbosee Bepo-
SATHO MpoTeKaHue JaHHou peakuuu — rpu 25 0C wmum mpu 100 0C?

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

3. Ilokaxure pacdyeTom, NpU KaKUX TEMIEPATYpaxX BO3MOXKHO MPOTEKAHUU PEAKLIHMHU B MPSIMOM
HaIpaBJICHUU.

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

NunuBuayansHOE 3a1aHue « XMMHYECKAs] KHHETUKA. XUMUYECKOE PAaBHOBECHEY

1. HanmumumTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

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

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

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

3. Peaknus nporekaet nipu 20 0C. DHeprust akTUBALIMU PEAKIIMU B OTCYTCTBUM KaTajni3aTopa paB-
Ha 75 k/[x/Moinb, a B mpucyTcTBuM Katanuzaropa — 50 k/x/Monb. Bo ckonbko pa3 Bo3pacTaeT CKOPOCTh
peakIu B IPUCYTCTBUM KaTaau3aropa?

4. B xakoM HarpaBiIeHUU OyAET MPOUCXOIUTH CMEILICHHE PABHOBECHSI PEaKIHH

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

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

5.3anumuTe BHIpa)KEHUE KOHCTAHTBI PABHOBECHS I PEaKLIUU:

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

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

NunuBuayansHOE 3a1aHue «DIEKTPOXUMUUYECKHE npoliecchl. Koppo3ust MmeTannoB»

1. 3anmcaTh cxeMy TaJbBaHUYECKOTO AJIEMEHTA, COCTOSILET0 M3 KOOAJIBTOBOIO M KaJMHEBOTO
AJIEKTPOAOB, MOTPYKEHHBIX B paCTBOPBI CBOUX COJIEH; HAIIMCATh YPABHEHMS SJIEKTPOIHBIX MIPOIIECCOB; Ha-
[MCaTh YPaBHEHUE PEAKIUH, KOTOpasi MPOTEKAET B FAJIbBAHUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYIYIO CHIy TaJlbBaHUYECKOIO 3JIEMEHTA MPU CTAaHJAPTHBIX YCIOBUSAX; PaCCUUTATh JIEKTPOJIBHUKYILYIO
CHIly TajbBaHHWYecKoro sjeMeHTta npu temneparype 30 0C u konuenrpamusx monoB C(Cd2+) = 0,4
moutb/it; C(Co2+) = 0,3 momw/.

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

a) pacriaB CaBr2 ¢ unepTHbIMH 3JeKTpogaMu; 0) pactBop HBr ¢ IIMHKOBBIM aHOZOM; B) pacTBOP
Sr(NO3)2 ¢ rpaduroBeiME 351ekTpoaaMu; T) pacTBop CoSO4 ¢ HEPaCTBOPUMBIMH AIICKTPOTAMH.

3. Kakue npoaykTsl 00pa3yroTcst pH 3eKTpoiuse BogHoro pactBopa KCl ¢ muHepTHBIME 371€KTpO-
namu? Hamuimre ypaBHEHHs SJIEKTPOJIHBIX MPOIECCOB. BhruMcanTh Maccy Wi 00beM IPOAYKTOB Ha
ANIEKTPOZIaX , 00Pa3yIOIUXCS PU NPOITyCKaHUK Toka cuitoil 10 A B Teyernnn 30 MUHYT, €CIIH BBIXO TIPO -
nykra coctapigeT 70%.

4. CocTaBUTh CXEMY KOPPO3MOHHOI'O T'aJIbBAHUYECKOIO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAKHOM
BO3/lyX€ MPU KOHTAKTE aJIOMHUHUS U Xpoma. HanucaTs ypaBHEHUS 3JIEKTPOAHBIX MTPOLIECCOB U YPAaBHEHUE
poluecca KOppo3HH.

5. LIMHKOBYIO TJIACTHUHY, TOKPHITYIO MEIbIO, OMYCTHJIM B PAaCTBOP CEPHOM KUCIOTHI. Omnpenenure
TUII TIOKPBITUS, HAITUIINTE YPABHEHMSI AJIEKTPOJHBIX IIPOLIECCOB KOPPO3UHM, €CIIN MOKPBITUE HE pa3pyllie-
HO U B CIIy4ae €ro pa3pylIeHHs], COCTABbTE CXEMY IaIbBAHUYECKOIO 3JIEMEHTA.
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14.1.4. Bonpochbl Ha caMONIOATOTOBKY

[Ipeamer xumMun. ATOMHO-MOJEKYJIsIpHast Teopusi. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYe-
CKMi1 d51eMeHT. IIpocTsie U coHbIe BewecTBa. SBieHue ajuiorponuu. MonekymspHas macca. Mons. Mo-
nspHas Macca. CTEXMOMETPUUYECKHE 3aKOHBI: 3aKOH YKBHUBAJICHTOB (ITOHSTHE SKBUBAJICHTA U SKBUBAJICHT -
HOM MacChl), 3aKOH TIOCTOSIHCTBA COCTaBa XMMHUYECKHX COCTUHEHHM. ['a30BbIe 3aKOHBI: 3aKOH OOBEMHBIX
OTHOIIIEHUH, 3aKOH ABorajpo. [lepuogudeckuii 3aKOH U TEOPUs CTPOCHUSI XUMHUECKUX COCTUHEHUH.

CrpoeHue aroma U nepuoanyeckas cuctema 3JieMeHTOB. KBaHTOBO-MeXaHnYecKast MOJIEb aToMa.
AtomHas opoutanb. ®opma aToMHBIX opbuTtanei (s, p). KantoBeie uncna. [puamun Ilaymu. [TpaBumo
I'yana. IpaBuno Kneukosckoro.

[lepuonmueckass cuctemMa M MOPSAOK 3aMOJHEHHS] YHEPreTUYECKUX YPOBHEH B CTPYKTYpE aToMa.
Panuycel aTOMOB ¥ HOHOB. DJIEKTPOOTPULIATEIbHOCTh. DHEPTUs HOHU3ALMH, CPOJCTBO K 3IEKTpony. M3-
MEHEHHE CBOWCTB 3JIEMEHTOB U UX COEMHEHMI MO NEPUOJIaM U TpyIIam.

OcHoBHbIE BUBI XMMHUECKOM cBs13U. [Ipupoaa xummudeckoil cBsi3u. XapakKTepUCTUKH XUMUYECKON
cBs3u. KoBasieHTHasi CBsI3b, MEXaHU3MBI €€ O0pa3oBaHUs: OOMEHHBIN, JTOHOPHO-aKIeNTOpHBINA. [lomsp-
HOCTh KOBQJICHTHOU CBsI3H. Teopus BaJCHTHBIX CBSI3eH U OOBSCHEHUE BAJICHTHOCTU JIEMEHTOB METOIOM
BaJICHTHBIX CBs3eil. OCHOBHOE M BO30YKIIEHHOE COCTOsIHUE aToMa. [IpocTpaHCTBEHHAs CTPYKTypa MOJIE -
Kyl Tunel cBsazel — o, . MoHHas cBA3b. Merayunyeckas cBA3b. PU3MUECKOE COCTOSHHUE BEIECTBA.
TBepaoe Teno. DHeprus KpUCTAUITMYECKON PEIIeTKH. THITbI KPUCTAUIMYECKUX CTPYKTYP U UX CBOMCTBA.
[Tonsitre rubpuan3anyu. OCHOBHBIC TUITBI THOPHIU3AIINH.

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCMMHEHUN. Peaknronnas crmocoOHoCTh BemecTB. Kiraccu-
dukanus XuMu4Ieckux coequHeHuit. Ctenenp okucieHus. OCHOBHBIC KJIACChl HEOPTAHUUYECKHUX COEIUHE-
Hui. Kuciaotel, comm, OCHOBaHMS, OKCHUIBI, MX KiacCH(UKAIUMS M XUMUYECKHE cBocTBa. KuciotHo-
OCHOBHEBIE CBOWCTBa BemiecTB. CBolicTBa aM(oTepHOCTH. PeakimonHas crnocoOHOCTh aM(pOTEPHBIX OKCH-
JIOB ¥ TUAPOKCHIOB. Tuibl cosieid. I3MeHeHne KUCITOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB 1O MEPUOJaM U
TpyIIIaM.

PactBopel, Tumbel pactBopoB. Ilpomecc pactBopeHus. CrnocoObl BBIpaXEHHS KOHIICHTPAIUH
pactBopoB. PactBopumocTsh. IlepeHachllieHHbIe pacTBOPHI. DHEepreTuka pactBopeHus. Kpucramioruapa-
Thl. CBOMCTBa pacTBOPOB HEANEKTpoauToB. OcMoc. 3akoH Baut-T'ohda. 3akon Paymsa. Temmeparypa ku-
MEHUS U 3aMep3aHusi pacTBOPOB. Teopust 3MEKTPOIUTHUECKOW Auccouuanuu. CTeneHb TUCCOIMAluy,
KOHCTaHTa aucconuanuu. M3ororndeckuii kodhdumreHT. CBOHCTBAa PaCTBOPOB AIEKTPOIUTOB.

Xumuueckas TepMoauHaMuka. [loHdaTHe XuMuuecko cucteMsl. Tumbl cuctemM. PaBHOBECHOE CO-
CTOSIHUE cUCTeMBI. TUITBI TEPMOANHAMUYECKUX MPOLIECCOB: 00paTUMble, HEOOpAaTUMbIE, CAMOIPON3BOJIb-
HBbIE, paBHOBeCHbIe. OCHOBHBIC MOHITHS TEPMOAWHAMUKH: BHYTPEHHSISI SHEpTus, padora, Temora. [lep-
BBIN 3aKOH TepMoanHaMuKu. [Tonstre sHTanpnuu. TermnoBoi 3 (eKT peakiuu, 3K30TEPMHUUECKUE U DH-
JOTEPMHUUYECKHE peakinu. TepMOXUMHIYECKHE YpaBHEHUS U X 0cOOeHHOCTU. CTaHAapTHBIE TEIUIOTH 00-
pasoBaHuA BeUIECTB. 3aKoH ['ecca, cnencTeue u3 3akoHa ['ecca. [lonsarue snTponuu. Bropoii u Tpertuii 3a-
KOH TepMoarHAaMHUKH. CaMOIPOU30BOJIbHBIE MPOLIECCHl. DHTAIBIUIHBIN H SHTPONUNHHBINA (PAKTOPHI XUMU -
yeckux peakiuii. Jueprus ['udoca.

XuMuyeckass KUHETHKA. ['oMoreHHsle U reteporeHHsle peakunu. CKOpOCTbh XUMUYECKON PEAKIUH.
®aKTOpHI, BIUSIOLIME HA CKOPOCTh peakiu. BiusHUe KOHIIEHTPALMM Ha CKOPOCTh PEAKIMU. 3aKOH /e -
cTBytonmx mMacc. Koncranra ckopoctu peakiuu. Binusinue TeMnepaTypsl Ha CKOpOCTh peakuuu. [IpaBumo
BanTt-T'odda. Dueprus aktuBanuu u ypaBHeHHE AppeHnyca. 3aBUCUMOCTh CKOPOCTH PEAKITUU OT KaTajlu-
3aropa. Karanm3z OOpatumbie ¥ HeoOpaTUMble XHMHYECKHE pEaKIHH. XHUMHUYECKOe pPaBHOBECHE.
KoncranTa paBHOBecHs. 3aKOH AeMCTBYrOIMX Macc A paBHoBecus. [Ipunuun Jle-lllarense. CaBur xu-
MHUYECKOTO paBHOBECHSI.

OKMCIIUTENBbHO-BOCCTAHOBUTENbHBIE peaklny. CTENeHb OKUCIEHUS, OKUCIEHHE U BOCCTAHOBJIE-
HUE. DIEKTPOJHbIE MPOLECChl. DIEKTPOJIHbIe MoTeHUUaln. YpaBHeHue HepHcra. ['anpBaHnueckuil sie-
MEHT. DJIEKTPOXUMUYECKHE MTPOLIECCHI. DIEKTPOABIKYILAs CUJla rajlbBaHUYECKOro aneMeHTa. Ctanmapr-
HBIM BOJOPOAHBIN IEKTPOJ. DJEKTPOIU3 B paciulaBe. DJIEKTPoau3 B pacTBope. 3akoHbl Papanes. Boixon
1o Toky. Koppo3us MeTamioB: XuMu4yecKasi, SJIeKTPOXUMUYECKasl. 3aluTa METANIOB OT KOPPO3UHU

dazoBbie paBHOBecus. daza, rereporeHHas u romoreHHas cucrema. IIpasuino a3z ['mb6oca. Cre-
NeHb CBOOOJbI, KOMIOHEHT. OTHOKOMIOHEHTHBIE CUCTeMbI. J[narpamma cocTosiHus BOJbL. J(MarpaMMbl
MJIaBKOCTH JABYXKOMIIOHEHTHBIX cUCTeM. DBTeKTUKa. [IpaBuio peruara. TBepabie pacTBOPHI U UX THUIIBI.

DU3HKO-XUMUYECKUN aHAIIN3.

CornacosaHa Ha noprane Ne 23362 27



14.1.5. Bonpocsl nu¢depeHIIEPOBAHHOTO 3a4eTa

1. ITpeamer xumMuu. ATOMHO-MOJEKYIspHas Teopus. OCHOBHbBIEC MOHITHUSA: aTOM, MOJIEKYia, UOH,
XuMH4ueckuil anemeHT. IIpocTeie u crnoxkHble BeuecTtBa. Monb. MomnsipHast Mmacca. DKBUBAJIEHT, YKBHUBA-
JeHTHas Macca. 2. CTeXMOMEeTpUUYECKHE 3aKOHbI: 3aKOH SKBHBAJIEHTOB (IIOHATHE SKBUBAJEHTA U DKBUBA-
JIEHTHOM MAacChl), 3aKOH IOCTOSIHCTBA COCTAaBa XMMHUYECKUX COE€IMHEHUM. 3. ['a30Bble 3aKOHBI: 3aKOH
00BEMHBIX OTHOIIICHHH, 3aKOH ABOTaIpo, 3aKOH SKBUBaJICHTOB. 4. CTpOeHHE aTOMa U MEePUOINYECKAst CH -
cTeMa s1eMeHToB. KBaHTOBO-MexaHW4ecKast MoJiesib atoMa. AToMHasi opOuTans. dopma aTOMHBIX OpOu-
taneu (s, p). 5. KBanroseie uncna. [Tpunmun [aym. [IpaBuno I'yana. [paBuno Kneukosckoro. 6. [lepuo-
JINYECKas CUCTEMA U NOPSAOK 3aMOJHEHUs] SHEPreTUYECKUX YPOBHEM B CTPYKType aroma. 7. Pamgmycsl
aTOMOB M HOHOB. ODJIEKTPOOTPULIATEIBHOCTh. DHEPTUs MOHU3ALMH, CPOACTBO K AIEKTpOHY. M3MeHeHne
CBOICTB 2JIEMEHTOB M UX COEIUHEHMH IO mepuojam u rpynnam. 8. OCHOBHbIE BUbl XUMUYECKON CBSI3H.
[Ipupona xumMuYeCcKor CBA3U. XapaKTEPUCTUKHA XUMHUYECKON CBsI3M. 9. KoBajeHTHasi CBsI3b, MEXaHU3MBbI
ee oOpazoBaHus: OOMEHHBIH, TOHOpHO-aKienTopHbId. 10. [lonspHOCTh KOBaJeHTHOH cBsi3u. Teopus Ba-
JICHTHBIX CBSA3€H U OOBSCHEHUE BAJICHTHOCTHU 3JIEMEHTOB METO/IOM BaJICHTHBIX CBs3eil. OCHOBHOE U BO3-
OyxnenHoe cocrosaue aroma. 11. IIpocTpancTBeHHas cTpykTypa Mojeky:. Tunsl cszeit — o, w. 12. Mon-
Has cBA3b. Metaimuueckas cBs3b. 13. dusznueckoe cOCTOsTHUE BeliecTBa. TBepaoe Teno. DHEprus Kpu-
CTAJUTMYECKON perieTKu. TUMbl KPUCTAIIIMUECKUX CTPYKTYp U MX cBoicTBa. 14. Knaccuduxanus xumu-
YeCKUX coenHeHud. buHapHbie coenuHenus, ux ocHoBHbIE TUIbl. CTeneHb okuciaeHus. Cocrtap OGuHap-
HBIX coenuHeHHuH. 15. KucaoTsl, cosm, OCHOBaHUS, OKCH/IbI, X KJIaCCU(UKALUA 1 XUMHUYECKUE CBOMCTBA.
16. CgoiictBa ampotepHocTH. PeaknmonHas crmocoOHOCTh aM(OTEPHBIX OKCHAOB M THIPOKCHAOB. 17.
PactBopsl, Tunb pactBopoB. [Iporecc pactBopenus.CiocoObl BbIpaKeHUs! KOHIICHTPALUU pacTBOPOB. 18.
PactBopumocTb. IlepeHachiieHHbIE pacTBOpBl. JHepreTuka pactBopeHus. Kpucrammoruapartel. 19.
CgoiicTBa pacTBopoB HeanekTpoiauToB. Ocmoc. 3akoH Bant-I'opda. 3akon Payns. Temneparypa KumneHus
n 3amep3anus pactBopoB. 20. Teopus snekTpoiauTHueckor auccouuanuu. CTENneHb IUCCOLMAIUH,
KOHCTaHTa auccornuanuu. M3oronnueckuii koadduuuent. CBoWcTBa pacTBOPOB 3IEKTPOIUTOB. 21. Xu-
MuYecKas TepmoauHamuka. [lonsaTrue xumudeckoit cucteMbl. Tunsl cucteM. PaBHOBECHOE COCTOSIHME CH-
crembl. 22. Tumbl TepMOAWHAMHYECKUX IPOIECCOB: OOpaTHMbIe, HEOOpaTHMbIE, CaMOIpPOU3BOJBLHBIE,
paBHOBecHBIe. OCHOBHBIE TTOHATHUSI TEPMOJUHAMUKH: BHYTPEHHSS dHEPTUS, padoTa, Teriora. 23. [lepBorit
3aKoH TepMoanHaMuKH. [loHsTre sHTanbnuu. TermnoBoil A3 QeKT peakium, 3K30TePMHUUECKUE U SHAOTEP-
Mudeckue peakuuu. 24. TepmoxumMudeckne ypaBHEHHS U WX ocoOeHHOCTH. CTaHmapTHBIE TETUIOTHI 00-
pazoBaHusl BelecTs. 25. 3akoH ['ecca, cneactsue n3 3akoHa I'ecca. I[lonsitue suTponuu. Bropoii u tpetuit
3aKOH TepMOAMHAMHUKHU. 26. CaMOTIPOH30BOJIBHBIC MTPOIECCHl. DHTAIBIIMUHBIA U SHTPOTUIHHBIA (DAKTOPHI
XUMHUYEeCKUX peakuuid. JHeprus ['md6ca. 27. XuMudeckas KUHETHKA. [ OMOT€HHBIE U TeTEPOTeHHBIE PEakK -
. CKOpoCcTh XUMUYECKOW peakiuu. DakTophl, BIMUSIONIME HA CKOPOCTh peakuuu. 28. BausHue KoH-
LIEHTPAlLlMU Ha CKOPOCTh pPEaKIMU. 3aKOH AeHCTBYIOIKX Macc. KoHcTraHTa ckopocTu peakuuu. 29. Bius-
HUE TeMIepaTypbl Ha cKopocTh peaknuu. [IpaBuno Bant-T'ohda. DHeprus aktuBanuu U ypaBHeHHEe Ap-
pennyca. 30. 3aBUCHMOCTbh CKOPOCTH peakuuu oT Karaiuszaropa. Karamuz 31. OOparumble 1 HeoOpaTH -
Mble XMMHUYECKHE peakiuu. XuMuueckoe paBHoBecue. KoHcTaHTa paBHOBeCHA. 3aKOH JEUCTBYIOIIUX
macc s paBHoBecus. Ilpunnun Jle-Illatense. CaBur xummuueckoro paBHoBecus. 32. OKHCIUTENBHO-
BOCCTAHOBHTEIbHBIE peakunU. CTeNeHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOBJIEHUE. DJIEKTPOJHBIE MPO-
LIeCChl. DJIEKTPOHbIE TOTeHIMA. YpaBHeHHe HepHeTa. 33. ['anbBaHMUECKH 3JIEMEHT. DIEKTPOXUMUYE-
CKHE MPOLECCHl. DIEKTPOJABUKYIIAsA CUJIa FaJIbBAHUYECKOro 3jieMeHTa. CTaHIapTHBIN BOJOPOIHBIN AJEK-
TpoA. 34. DnexTponus B paciiase. DieKTpoau3 B pactBope. 35. 3akonsl Papaned. Boixon no Toky. 36.
Koppo3sust MeTamioB: xumuyeckas, aIeKTpoxuMudeckas. 37. 3anmra METauioB OT KOPPO3HUH.

14.1.6. Tembl J1a0opaTOpHBIX padoT
Omnpenenenue TerioBoro 3pQexra peakuuyu HeuTpaau3anium
CKOpOCTh XUMUYECKUX peaklnid. XMMHUYECKOE paBHOBECHE.
Onexrponus. Kopposus

14.1.7. Tembl caMoCTOATEJBHBIX PA0OT

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIUI0B
I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 30POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

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

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

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

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

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

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

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

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

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

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

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

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

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

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

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