MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
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4 Bcero aynuTopHbIX 3aHATHN 56 56 4acoB
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Tomck 2018

CornacoeaHa Ha noptane N2 24116




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» (b1.5.9) 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

_ [&]
=n o ox m S o) =
N o = =
: o o S O = =
S8 | € 8 | gz =5
Ha3Banus pa3nenoB IUCHUTIIIUHBL ) © Q. o P &
O > . . e = = O
= S © = o O = E
e | 2 & 33 &2
= © | A & 2
2 cemecTp
1 OCHOBHBIE MOHATHSA U 3aKOHBI XUMHH. 0 2 0 7 OIIK-1
2 DHepreTuka XMuMHUYECKUX MTPOLIECCOB. 4 2 4 17 27 | OIIK-1
XuMudeckasi TepMOTUHAMHKA.
3 Xumuueckas KHHETUKA. XUMHUYECKOe 4 4 4 21 33 | OIIK-1
paBHOBECHE.
4 DnexTpoxumudeckue mnpoiecchl. Kop- 6 6 4 19 35 | OIIK-1
PO3HsI METAJLIOB.
5 PacTtBOpHI 6 6 0 19 31 |OIIK-1
6 Ctpoenue aroma. [lepuonnueckuii 3a- 2 2 0 7 11 |OIIK-1
KOH. XMMHUY€ECKasl CBSI3b.
Hroro 3a cemectp 22 22 12 88 144
Hroro 22 22 12 88 144
5.2. Conep:xkanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3ienaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
3 z S
3 =
Z 2 5
HazBanus pa3znenos ConeprkaHue pa3ienoB JUCIUILTAHBI 110 JTEKIIUIM zF &5
- : g
> o =
a B>
= S
2 ceMecTp
2 DHepreTuka XuMmuueckas TepMoaruHamMuka. [loHaTue XuMu4eckou 4 OIIK-1
XUMHUYECKHX MPOLIECCOB. |CUCTEMBI. THIbI cucTeM. PaBHOBECHOE COCTOSIHUE CH-
XuMugeckas cTembl. TUITBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
TEPMOIMHAMUKA. TUMBIE, HEOOpATHUMBIE, CAMOIIPON3BOJIbHBIC, PAaBHO-
BecHble. OCHOBHBIC MOHITHS TEPMOJAUMHAMUKH: BHY-
TpPEHHSIS HEeprus, padoTa, TeruioTa. [lepBrlii 3aKoH
tepmoanHaMuku. [Tonsitue suTanenuu. TemnoBoit 3¢-
(beKT peakIun, IK30TEPMUIECCKHIE U SHIOTCPMHUECKIE
peakuuu. TepMoxuMUyecKkrue ypaBHEHHUS U UX 0CO-
o6enHoctH. CTaHAapTHBIE TEIUIOTH 00pa30BaHMs Be-
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mecTB. 3akoH ['ecca, ciencTue u3 3akoHa I'ecca. I1o-
HATHE SHTpONUH. BTOpOi1 U TpeTnii 3aKOH TEPMOIU-
HaMuKU. CaMOITPOU30BOJIbHBIE POLECCHI. DHTAIb-
MUAHBIA U SHTPONUMHBIN (PAaKTOPBl XUMHUUECKHX Pe-
aknuii. DHeprus ['ub0ca.

HUroro

3 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XHUMHUUYECKask KUHETUKA. | OMOTe€HHBIE U TeTEpPOreHHbBIE
peakuu. CKOpOCTh XUMUYECKOM peakiuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh peaKkluu. BiausHue KOHIIeH-
TpalMy Ha CKOPOCTh PEAKIMU. 3aKOH JIEMCTBYIOIINX
Macc. KoHncTanTa ckopocTu peakuuu. BiausHue tem-
neparypsl Ha ckopocTh peakiuu. [IpaBuio Banr-T'og-
¢a. DHeprus akTUBAILMHU U ypaBHEHUE AppeHunyca.
3aBHCHMOCTb CKOPOCTH PEAKIMHU OT KAaTaJau3aropa.
Karanuz O6patumbie 1 HEOOpPATUMbIE XUMHUYECKUE
peakuu. Xumudeckoe paBHoBecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MacC JIJIsl paBHOBECHSI.
[Ipunnun Jle-Ilatense. CABUT XUMHAYECKOTO paBHO-
BECHSL.

Hroro

OIIK-1

4 DNeKTPOXUMHUYECKHE
nporeccel. Kopposus
METaJIJIOB.

OKHCIUTENHEHO-BOCCTAHOBUTENbHBIC peakiuu. Cre-
MeHb OKHUCIICHUS, OKHCIIEHHE U BOCCTAaHOBIICHUE.
DNEKTPOIHBIE MPOIECCHI. DNEKTPOIHBIC MOTEHITHAT.
VYpaBHenue HepHcta. ["aibBaHUYECKUM 2JIEMEHT.
DIEKTPOXUMUIECKUE TIPOIECCHI. DICKTPOABIKYIIAS
CHJIa TallbBaHUYeCcKoro 3neMeHTa. CTaHIapTHBIN BO-
JIOPOJIHBIN AJIEKTPO/. DIEKTPOJIU3 B paciliaBe. DJeK-
Tpoau3 B pacTtBope. 3akoHbl Dapazes. Beixon mo Toky.
Koppo3swust MeTamioB: XuMudeckasi, JJIeKTPOXUMHUYIC-
CKasi. 3aliTa MEeTalioB OT KOPPO3HUHU.

HUroro

OIIK-1

5 PactBOpHI

PactBopsl, Tumel pactBopos. [Ipouecc pactBopeHus.
CriocoObI BeIpa)keHUsI KOHLIEHTPALMHU PACTBOPOB.
PactBopuMocTs. IlepeHacsiieHHbIE pacTBOPBI. DHEP-
retvka pacrBopenus. Kpucramnoruaparsl. CBoiCTBa
pacTBOpOB HEANEKTPOIUTOB. OcMmoc. 3akoH BaHt-
lodda. 3axon Payns. TemnepaTypa kuneHus u 3amep-
3aHUA pacTBOPOB. TeopHst IIEKTPOIUTUIECKON TUCCO-
nuanuy. CTenenb TUCCOMAlNN, KOHCTaHTa TUCCOLH-
aruu. M3otonnyeckuit koaddunrent. CBoiicTBa
PacTBOPOB 3JIEKTPOJIUTOB.

Hroro

OIIK-1

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

CtpoeHue aToMa U MepUoUYecKasi CUCTEMA DJIEMEH-
ToB. [leprognyeckas cucrema ¥ NOPSIIOK 3aMOTHEHUS
SHEPreTUYECKUX YPOBHEH B CTPYKTYype atoMa. Paamny-
CBhI aTOMOB U HOHOB. DJEKTPOOTPHUIIATETLHOCTb.
DHeprusi MOHU3AIMU, CPOJICTBO K AIEKTpOoHY. M3MeHe-
HHE CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH T10 TIEPUO-
naM u rpynnaM.OCHOBHBIE BUJIbI XUMHUUYECKOU CBSI3H.
[Ipupona xuMu4eCcKoi CBA3U. XapaKTEPUCTUKN XUMHU-
yeckoii cBs3u. KoBaneHTHas CBsA3b, MEXaHU3MEI €€ 00-

OIIK-1
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pa3oBaHMs: OOMEHHBIH, TOHOPHO-aKIeNTOpHBIN. [1o-
JIIPHOCTH KOBAJICHTHOM CBA3U. MoHHas cBs3b. Meran-
nu4eckast cBsizb. OU3MUECKOE COCTOSIHUE BEIIECTBA.
TBepnoe Teno. DHeprusa KpUCTalIndeCcKon peleTKH.
Tunbsl KPUCTAIIMYECKUX CTPYKTYP U UX CBOMCTBA.

HUroro 2

Hroro 3a cemectp 22

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU NIPe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pazznennoB naHHON TUCHUIIIMHBI, 7151 KOTOPBIX HEOOXOIUMO
HayuMeHOBaHME TUCIUILIMH U3y4yeHne 00eCIIeUBAIONINX U 00ECIICUNBAEMBIX AUCIIUILINH
1 2 3 4 5 6
[IpeamecTBytomue TUCIUTLINHEI
1 ®usuka + + + +

[Tocnenyromuye TUCITUTITUHBI

1 Be3omacHOCTE KU3HENIEATEIHFHOCTH + + + +
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, opMHUPyeMbIX IPH M3YYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

THH

§ Bunnl zansatuit

) . -
= =

% y S 8 g DopMbI KOHTPOJIS

S = S &)

~ =

OIIK-1 + + + + OT4eT Mo MHAUBUTYATHHO-

My 3aiaHuro, KoHcrekt
caMonoAroroBku, OT4yer no
naboparopHoii paboTe,
Ompoc Ha 3ausTusx, Tecr,
JuddepeHunpoBaHHbIif 3a-
qer

6. UuTepakTHUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
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 2 E
> sz
a S 2
= S}
2 ceMecTp
2 DHepreTrka Omnpenenenue TerioBoro dddexra peakuu HeUTpa- 4 OIIK-1
XMMHUYECKHUX IIPOLECCOB. |JIM3aLUN
Xumuueckas Hroro 4
TEPMOJIUHAMUKA.
3 Xumunueckas KuHeTHKa. | CKOpOCTh XUMHUYECKUX peaKIil. XMMUYECKOE PaBHO- 4 OIIK-1
XHUMHUUECKOE PAaBHOBECHE. | BECHE.
Hroro
4 Dnexrpoxumudeckue | Dnekrponus. Kopposus OIIK-1
nporeccel. Kopposus Viroro
METaJIJIOB.
Hroro 3a cemectp 12
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HanMeHnoBaH#e MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v =
= CIS
3 ==
g > 5
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) z 5 &5
: : <
> o =
a e g
= S
2 ceMecTp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHYE- 2 OIIK-1
3aKOHBI XUMHH. CKHX 3JIEMEHTOB, pacieT MOJISIPHBIX Macc COeIUHe-
HUMH, paccTaHOBKA KO((UIIMEHTOB B ypaBHEHUAX pe-
aknwii). Pemenue 3amad: 1) HaxoaeHne SYKBUBAJICHTA
IIPOCTBIX BEUIECTB; 2) pacyeT IKBUBAJIEHTHBIX MACC
MPOCTBIX U CJIIOKHBIX COCTMHEHHH; 3) pacueT oObema
ra3a npy HOPMAJIBHBIX YCIOBUSAX U YCIOBUSX, OTIHY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B OIIPEICIIEHHOM Macce Wil o0beMe; 5) pelieHne
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUSAMU; 6) 3a[1aun Ha
"U30BITOK-HENOCTATOK"
Hroro 2
2 DHepreTuka I)pacder TemnoBoro a3 eKTa peaKiiu Mo 3aKOHy 2 OIIK-1
XUMHUYECKHX TporieccoB. |lecca; 2) onmpenenenue THIA peakuuu (9K30-, SHI0-
Xumuueckas TEPMHUUECKHIT); 3) pacueTsl IO TEPMOXUMUYECKUM
TEPMOJANHAMUKA. ypaBHEHUSAM; 4)ompeieieHre CaMOIPOU3BOILHOTO
HaIpaBJIeHUs IPOTEKAHUS PEaKLuu; 5S)pacyeT TepMO-
JTMHAMHYECKHX MapaMeTpPOB MPOTEKAHUS PEAKIIUU
Hroro
3 Xumudeckas KHHETHKA. | |)3amuch 3aKoHa IEUCTBYIOIIUX MacCC JJIs XUMUYe- OIIK-1
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Xumudeckoe PaBHOBECCHUC.

CKUX peaKluii;2)pacyeT U3MEHEHUsI CKOPOCTH pPeak-
LMY TIPY U3MEHEHUH J1aBJICHUS, KOHIIEHTPAlluu pea-
TeHTOB; 3) pacyeT U3MEHEHUs] CKOPOCTH PEAKLIUU IpU
MOBBIIIEHUH TeMIepaTypsl 1o npasuity Baut-I'opda
U YpaBHEHHUIO AppeHnyca; 4)pacyer TeMrepaTrypHoro
K09 (h(hUITHEHTa CKOPOCTH PEAKIINHU; 5)OTIpeieieHue
SHEPI'Uy aKTUBALMYU peaKkluu; 6) ONpeeeHus cMe-
LIEHMs] PABHOBECHS TIPU U3MEHEHUH TEMIIEpaTyphl,
JaBJICHMsI, KOHLIEHTPAIUK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMHUECKHUX peakiuii; 8) pacyeT n3MEHEHUs
KOHILIEHTpAILUi pEareHTOB Yepe3 KOHCTAaHTY PaBHOBE-
cust

Htoro

4 DIEKTPOXUMHUYECKUE
npoueccel. Kopposus
METAJIJIOB.

1 )HanmcaHne OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aK1ui; 2) onmrcaHue MPUHIIKIA PaOOThI rajJbBaHUYE-
CKOTO 3JIeMeHTa; 3) 3aIiCh YPAaBHEHHH pEaKIuid, Ipo-
TEKAIOIINX B raJbBAaHUYECKOM dJIEMEHTE; 4) pacyeT
AIEKTPOIHOTO MOTEHITAIA MPU CTaHIAPTHBIX U HE-
CTaHJAPTHBIX YCIOBUSX; 5) pacueT AEeKTPOABUKY-
1Ie¥ CUJIbl TaJIbBAaHUYECKOro 3JIeMeHTa; 6) cocTasie-
HUE€ YPAaBHEHUH AIIEKTPOAHBIX MPOLECCOB MPH JIEK-
TPOJIM3€E PacIUIaBOB U PACTBOPOB; 7) BHIYHUCIICHHE
Macchl 1 00BEMOB 00pPa30BABIIUXCS MPOYKTOB B TPO-
1ecce dJeKTpon3a mo 3akonam dapages; 8) onpene-
JIEHUE BBIXO/Ia [0 TOKY; 9)cocTaBlieHHe ypaBHEHUN
pEAKIHI NPH XUMUYECKON U AIEKTPOXUMUYECKON
Koppo3uu MeTauioB; 10) BBIOOp 3aIIUTHOTO MOKPHI-
THS OT KOPPO3HH

Hroro

OIIK-1

5 PactBOpBI

1)pacueT HaBeCKH JJIsl MPUTOTOBJICHHS PACTBOPOB
Pa3HbIX KOHLIEHTPALMii; 2)pacdeTsl JUIsl IPUTOTOBIIE-
HUSI PACTBOPOB METOAOM pa30aBieHuUsl; 3) onpeerne-
HHE OCMOTHYECKOTrO JaBJICHUS pacTBopa; 4) orpeje-
JIEHUE TeIJIOThl PACTBOPEHHUSI; 5)pacyeT TeMIepaTyphl
3aMep3aHus U KUIIEHUS! pPaCTBOPOB; 6) BEIUNUCICHHE
M30TOHUYECKOTO KO3 dUIIMEeHTa; 7) ONpeeICHHE
CTENEHU U KOHCTAHTBI JUCCOIMAIINHN PACTBOPA; 8)
orpezieTIeHNe BOAOPOAHOTO MOKa3aTeNsl U PeaKuu
CpEIbl.

Htoro

OIIK-1

6 CtpoeHune aroma.
[Iepuonnueckuit 3aKoH.
XHUMHUYECKas CBA3b.

1 )ompenenenre MOJIOKEHUSI XUMUYECKOTO JIEMEHTA B
tabauie MeHielneeBa U €ro XUMHUECKHUX
CBOWCTB;CpPAaBHEHNE CBOMCTB XUMHUYECKHUX FJIEMEHTOB:
2)OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX; KUCIIOTHO-
OCHOBHBIX; PaJMyCOB aTOMOB U MOHOB, METAJITHYE-
CKUX U HEMETAJUINYECKHUX UCXOI U3 IIOJ0XKCHUS B Ta-
ommiie MenzeneeBa; 3) onpeaeieHue THIa KpUCTa-
JIMYECKOM pEIIeTKH.

Hroro

OIIK-1

Hroro 3a cemectp

22
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
al g
= S
2 cemectp
1 OcHoBHble oHATHS U | [loaroroBka k nmpaxkTuye- 5 |OIIK-1 JuddepenunpoBaHHbIit
3aKOHBI XUMHH. CKHM 3aHATHUSAM, CEMUHA- 3a4et, OT4eT 1o UHIUBH-
pam NyalbHOMY 3alaHuio, Tect
Htoro 5
2 DHepreTuka IToaroroBka K npaxkTu4e- 5 |OIIK-1 JudpepeHunpoBaHHbIi
XUMHUYECKHUX MPOIECCOB. |CKUM 3aHSATHUSM, CEMHHA- 3ayet, KoHcnekt camono-
Xumuaeckas pam rotoBku, Ompoc Ha 3aHs-
TEPMOJANHAMUKA. TIpopaBoTKa JEKIHOHHOTO 5 Tusx, OT4er no I/IH):[HBCI/)I_
MaTepuaa AyalbHOMY 3ajianiio, OT-
4eT 1o 1abopaTopHoil pa-
[TonrotoBka k maboparop- 5 6ote, Tect
HBIM paboTam
OdopmieHre 0TYETOB T10 2
nabopaTopHBIM paboTam
Hroro 17
3 Xumnueckast kuHeTuka. |[loaroroBka K nmpakTuye- OIIK-1 JuddepeHnrmpoBaHHBIHI
XUMHUECKOE PAaBHOBECHE. |CKUM 3aHSTHSIM, CEMUHA- 3aueT, KoHcnekT camonoz-
pam rotoBku, Onpoc Ha 3aHs-
Tusx, OTYET 10 WHIUBHU-
[TpopaboTka JIEKITMOHHOTO 6 , Or4er no uiy o
Mareprana AyalbHOMY 3aanmio, OT-
4eT 1o JabopaTopHOi pa-
[ToaroroBka k 1aboparop- 5 6ote, Tect
HBIM paboTam
OdopmieHre 0T4ETOB 0 4
nabopaTOpHBIM paboTam
Hroro 21
4 DIEKTPOXUMUYECKUE [ToaroroBka k mpakTuue- OIIK-1 JuddepeHurpoBaHHBIHI
npoueccel. Kopposus CKHM 3aHSTUSAM, CEMHHA- 3aueT, KoHcnekT camonos-
METaJlJIOB. pam rotoBku, Onpoc Ha 3aHs-
[TpopaboTka TeKIHOHHOTO 6 X, OT4eT 10 HHHHB(I;'
MaTepuaia AyalbHOMY 3ajanmio, OT-
YeT 10 JIabopaTopHOil pa-
[ToaroroBka k 1aboparop- 5 6ore, Tect
HBIM paboTam
OdopmieHre OTYETOB IO 2
JabopaTOpHBIM paboTam
Hroro 19
5 PactBOpHI IToaroroBka K mpaxkTuye- 6 |OIIK-1 HuddepenumpoBaHHbIii

CKHUM 3aHATHUAM, CEMUHA-

3aueT, KoHcnekT camomno-
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pam rotoBku, Onpoc Ha 3aHs-
Tusix, OTYeT 1Mo WHAUBU-
[IpopaboTka JIEKIIMOHHOTO 6 , OTHeT 1o HHy o
MaTepuaa AyalbHOMY 3aanmio, OT-
4eT 1o JabopaTopHOi pa-
[TonroroBka k maboparop- 5 6ote, Tect
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 2
nabopaTopHbIM paboTam
Hroro 19
6 Crpoenue atoma. ITonroroBka K npaxkTuye- 3 |OIIK-1 HuddepenunpoBanHbIii
[lepronuueckuii 3aKOH. | CKMM 3aHATHSM, CEMHHA- 3ayeT, KoHcnekt camonon-
XuMHUECKasi CBSI3b. pam rotoBku, Onpoc Ha 3aHs-
IIpopaboTka JIEKIIUOHHOTO 4 THsX, OTHeT 110 HHI[HB]If'
MaTepHana IOyallbHOMY 3aJiaHuio, Tect
Utoro 7
Hroro 3a cemectp 88
Hroro 88
10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 ceMecTp
JudbdepenunpoBanHbIit 30 30
3a4eT
KoncnexT camommoaroros- 2 1 1 4
KH
Omnpoc Ha 3aHATHAX 5 5 18
OT4eT Mo MHIUBUTYAITb- 10 5 5 20
HOMY 33/IaHUIO
OtyeT no nabopaTopHOM 2 6 8
pabote
Tect 5 5 10 20
Wroro makcumym 3a nepu- 25 18 57 100
on
Hapacraromum utorom 25 43 100 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MIpe/ICTaBieH B Tabmune 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.
Tabmuma 11.3 — [lepecueT cymMBbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIICHKY
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.

CornacoBaHa Ha noprane Ne 24116 12



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

1. Jlaiite omnpeneneHus MOHIATUIM «atom». M3 yero oH cocTouT, uMmeeT i oH 3apsaa? [Ipusenure
IUTAHETApHYIO MOJIEb CTPOCHMSI aTOMa.

2. KakosB 3apsiz anektpona? 3a c4eT 4ero MpoTekaeT XUMUYECKasi pPeakiiysl, B YeM €€ CYIIHOCTb?

3. Uto takoe Moisiekyna? Vimeer nu oHa 3apsan? IlpuBenure npumepsl MoiieKyl BewecTs. M3 yero
OHH COCTOSIT?

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

5. IlpuBeauTte npumep XUMUYECKOTO IEMEHTA B COCTOSIHUSIX: aToM, MoJieKyina, HoH. [losicHure, B
YeM pa3HULIA MEXKAY 3TUMH TPEMsI COCTOSIHUSAMU M KAKUMU CBOMCTBaMHU 00JIaIaeT Ta WK UHAS YacTHUIIA.

6. Yrto Takoe xonuuecTBO BemiecTBa? Kak oHo o603HauaeTcs, B ueM uzMepsiercs? CKOIbKO YacTHIL
conepkuT 1 monb BemecTBa? Kak 0603HayaeTcs YMCIIO YacTull?

7. Uto Takoe momsipHas Macca? Kak oHa o6o3Hauaercs, B ueM usmepsiercsi? Kak paccuurats Mo-
JISIPHYIO MacCy BELIECTB?

8. IlpuBeaute nmpuMepsl XMMUYECKHUX BeIIeCcTB. YTO NMOKa3bIBAIOT MOJCTPOUHBIE HHAECKCH B QOp-
MyJlaX XMMHUYECKHUX BEIIECTB?

9. Uto Takoe crexuoMeTrpuieckue ko3P duimentsl? s 4ero ux paccTapisiiOT B YPaBHEHUSX XU-
Muueckux peakuuii? KakoBsl npaBuia paccTaHOBKH Kod(uienToB? UTo MoKa3bIBaeT CTEXMOMETpHYE-
CKUI KO3(pPUIMEHT B ypaBHEHUU PEAKIUH?

10. Chopmymupyiite 3akoH ABoraapo. UTo Takoe HOpMallbHBIE yclIoBHs? UTO Takoe MOJSPHBIN
o0bem raza? Kak oH o0o3HavaeTcsi, B ueM u3Mepsiercs u yemy oH paBeH? Kakoii 00beM 3aHHMaeT ras Ko-
JaM4ecTBOM 1 MoJb npu H.y.?

11. Kak paccuuThiBaeTcs 00bEeM rasza Npu yCIOBHUSX, OTIMYHBIX OT HOpMajibHbIX? IIpuBenute
ypaBHeHHe MenneneeBa-Kianeiipona, osicCHUTE KaKue BETMYMHBI TaM MCIIOJIb3YIOTCS.
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12. IlpuBenuTe OCHOBHBIE (POPMYIBI IJIs pacdyeTa KOIUYECTBA BellecTBa. Kakue BEIWYUHBI IS
ATOTO UCIOJIb3YIOTCS?

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

14. VI3 yero cocTosIT OKCH/IbI, COJIM, KUCIOThI, OCHOBaHUA? UTO Takoe KUCIOTHbIE ocTaTku? [Ipu-
BEJUTE IPUMEPHI 3TUX COETUHEHUH.

15. Yro Ttakoe sxkBuBaieHT? UTo Takoe (hakTOp SKBUBAJICHTHOCTHU U KaK OH 0o0o3Hadaercsa? Kak ero
MOXHO paccuntath? JJis Kakux 3JIEMEHTOB OH SIBJISIETCS] TOCTOSIHHBIM U TtoueMy? [IpuBennte npumepsl.

16. Kak paccunTaTh S5KBUBAJICHTHYIO MacCy IIPOCTHIX M CIOKHBIX BemiecTB? [IpuBeaure ¢popmyisl,
MOSICHUTE KaKWe BEIMYMHBI B HUX HCIONB3yloTcs. Kak 0003Ha4aeTcst SKBUBAJIGHTHASI Macca, B YeM U3Me-
psaercs?

17. Yro takoe sKkBHBaJeHTHBIH 00beM raza? Kak ero moxHo paccuutats? IlpuBenute Gpopmyiy,
MOSICHUTE KaKUe BETMUYMHBI TaM UCTIOJIBb3YIOTCS.

18. ChopmynupyiiTe 3aKOH SKBUBAJICHTOB, IPUBEIUTE €r0 MaTeMaTH4eCcKoe BeIpakeHue. [IpuBe-
JUTe IPUMEP MPUMEHEHHUS 3TOr0 3aKOHA.

19. ChopmymupyiiTe 3aKOH TOCTOSTHCTBA cOocTaBa 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.MU.MEH/IEJIEEBA.

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

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

3. Urto Takoe annekTponHoe ob6mako? [IpuBenure rpadguvecku mpuMep JEKTPOHHOTO 00OIaKka aToMa
Bosopona. Kak m3MeHseTCs TUIOTHOCTh AJIEKTPOHHOTO O0Jiaka Mo Mepe yAaJeHHs OT sapa U moveMy?
Nmeet mu 351eKTpOHHOE 00J1aKO TPaHUIIBI?

4. Yro takoe aromHas opourtanb (AO)? Ilouemy AO moryt umeTh pasHble pazmepbl? Kak 310
BIIUSICT Ha cBoMcTBa aToMa? Kak o0o3HavaroTcs rpadaecky aToMHBIE OpOHUTAN, SJICKTPOHBI Ha OpOUTa-
nsx?

5. IlepeuncnuTe KBaHTOBBIE yKcia. [y yero oHn ucnodib3yroTca? [louemy Henb3sl onucaTh dJeK -
TPOH C MOMOIIBIO TIOHATHH Kilaccuyeckoil pu3uku (Macca, KOOpAWHATa, UMITYJIbC U T.1.)7

6. Kak o6o03Hauaercs rinaBHoe KBaHTOBOE 4nciio? Kakue 3HaueHus: MpUHUMAET IJIaBHOE KBAaHTOBOE
yucio? 3a uto oHO oTBevaeT? YTo Takoe IHEPreTHUeCKUil ypoBeHb (3JIEKTPOHHBIN €0 )?

7. DNEKTPOHBI KAKOTO SHEPTETUYECKOI0 YPOBHS UMEIOT HAMMEHBIIYIO SHEPTrUi0? DJIEKTPOHBI Ka-
KOTO SHEPTreTUYECKOTr0 YPOBHS HAXOATCSl Hanbosee Oau3Kko K sapy u mouemy? Kak cBs3aH pa3mep aTtom-
HOU opOuTa M U IMIaBHOE KBaHTOBOE uncio? [IpuBeaure rpaduueckuii mpuMep MHOTORJIEKTPOHHOTO aTo-
Ma, TOSICHUTE OTBET.

8. Kak o0o3HauaeTcsi moOouHOE KBaHTOBOE yucio? 3a 4To OHO oTBeyaer? Kakue 3HaYeHUS OHO
npunumaet? Kakoii ¢popme opOutanu oHu coorBercTBytoT? IlpuBeaute rpadudeckue npumepsl. Uto Ta-
KO€ SHEPreTUYECKUN MOAYPOBEHb?

9. Kak npoucxoauT pacielieHue SJHEPreTHYeCKUX ypoBHEN Ha ogypoBHH? Ckonbko AO U 3rek-
TPOHOB MOKET BKJIIOUATh MOIypOBEHb TOTr0 Win MHOro Tuna? [lokaxure rpadguyecku.

10. Kak 0003HadaeTCss MAarHUTHOE KBAaHTOBOE 4Kco? 3a 4yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
MpUHUMAET JJ11 opoutanei paznoro tuna? [Ipuseaute rpaduyueckue mpuMepsl.

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

12. Chopmynupyiire npunnun [laymi. CKoTbKO 3JIEKTPOHOB MOTYT HAXOAUTHCS HA OHOM aTOM-
Ho#t opOuTanmu? KakoBsl ux cnuasl? [IpuBenure rpadudeckuii mpumep.

13. Chopmymupyiite mpaBmiio KiedukoBckoro. OObSICHUTE € €T0 MOMOIIBIO, TOUEMY TIPU 3aT0THE-
HUU DHEPIeTUYECKUX YPOBHEH 3JIEKTPOHAMU CHavaJla 3aroJIHAETCs YPOBEHb 0S, a MOTOM yXe ypoBeHb Sd.
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14. Chopmymupyiite npasuio ['yuna. Ilpusenute rpadudeckuit npumep ans d-nogyposus. Kak
OyIeT MPOUCXOIUTH IMOJIOBUHHOE 3aII0JIHEHHE ATOTO MOAYPOBHS?

15. KakoB nopsii0K 3alOHEHUS] SHEPTETUUECKUX YPOBHEW M MOAYpOBHENH? UTO Takoe JIEKTPOH-
Has KoH(purypamus aroma (3nexktporHas ¢Gopmyna)? Kak ona 3ammceiBaerca? Kakue 31eKTpOHHBIE KOH-
burypanuu sBisIOTCS yCTOMYUBBIMU?

16. ChopmynupyiTe NEpUOTUICCKUAN 3aKOH.

17. Kakyto cTpykTypy umeeT tabiauua Menzaeneea? YKaXUTe, KaK ONPEACTUTh Nepuo, TpyIIy,
MOJITPYIIITY.

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

19. Ha xakue ceMeicTBa pa3ensioTcs 2JIeMEeHThI B Tabiuie Menaeneea? Yem 31o 00yciioBiieHO?
Kakumu cBoiicTBaMu OHU 00Jaar0T (MeTauTHYecKue, HemeTauindeckue)? K kakum cemencTBaM OTHO-
CSITCSI AJIEMEHTHI INIAaBHBIX U MOO0uHBIX moarpynn? IIpusenute nmpumepsl. Kak n3MeHsIOTCS MeTayInye-
CKHE U HEMETaJUIMYeCKUE CBOMCTBA MO neprojamM u rpynnam? [IpuBeaure npumMepsl.

20. Yem ormpenenseTcsi BAICHTHOCTh XMMUYECKOTO 3J€MEHTa B IVIABHBIX U MOOOYHBIX MOATPYII-
nax? Kakue 371eKTpOHbI ABISIOTCS BAJIEHTHBIMU M MOTYT NPUHUMATh y4acThe B OOpa30OBaHHUU XUMHUYE-
CKOM CBsA3U?

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 JJIEMEH-
TOB HU3KHE YHEPIHH HOHU3AIUH U ITouemMy?

22. Yro Takoe CpoJCTBO K AMeKTpoHy? Kak oHO m3mensercs no nepuogam u rpynmnam? OObsicHUTE
novemy. [IpuBenure npumepsl. Kak OHO BIMSET HA XUMUYECKUE CBOMCTBA AJIEMEHTOB? Y KaKUX 3JIEMEH-
TOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U Iouemy?

23. Kak U3MEeHSI0TCS paguychl aTOMOB M MOHOB 110 TiepruoAam u rpynmnam? Kak 3To BIHSIET HA XU -
MHUYECKHe cBoicTBa neMeHTOB? [lpuBeanTe mpuMepsl. Y KakuxX 3JI€MEHTOB caMble OOJIBIINE PATUYCHI U
noyemy?

24. Yro Takoe anekTpooTpuuarenbHocTh? Kak oHa usmeHsieTcs no nepuogam u rpynnam? Kax
BJIUSIET HA XUMHUYECKHUE CBOMCTBA 31eMeHTOB? [IpuBenure npuMepbl. Y Kakux 3J€MEHTOB caMasl BICOKAS
ANEKTPOOTPULIATETLHOCTH?

25. Yto Takoe OKMCIUTENbHbIE, BOCCTAHOBUTEINIbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS MO MEepUo-
nam ¥ rpynnam? Kak 3To cBs3aHO C 31eKTpOHHBIM cTpoeHueM artoMma? IIpuBenure npumepsl. Kakue Be-
IIECTBA SBJIAIOTCA XOPOIIMMH BOCCTAHOBUTEISIMH, a KAKME OKUCIUTENSIMU U II0YeMy?

PA3JIEJI 3. XUMHWYECKAS CBA3b.

1. Yem omnpenensroTcss XUMHUYECKUE U (PU3UIECKHUE CBOWCTBA BellecTBa?

2. Uro Takoe xumuueckas cBsA3b? Kakylo mpupojy, COINIaCHO COBPEMEHHBIM IPEICTABICHUSM,
uMeeT XUMHu4eckas cBs3b? Kak u3MeHsTCs SHeprusi CUCTEMBI pU 00pa30BaHUM XMMUYECKOW 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 XUMHUYECKas CBS3b?

4. JlaiiTe ompezeneHusl XapaKTepUCTUKaM XMMHUYECKOW CBSI3U: JUIMHA CBSI3U, BAJIECHTHBIN yrodi,
sHeprus cBs3u. B kakux enuHuIax oHu uaMepsaroTca? Kak 3aBUCUT 3HEprusi CBA3M OT ee JyIuHbI? Kakas
CBSI3b SIBJIICTCSI HAMOOJIee TPOYHON?

5. Ilepeuncnute OCHOBHBIE BUIbI XUMHUUYECKOM CBS3H.

6. JlaiiTe onpenenenue KOBaJICHTHOM CBA3M. 3a CUeT 4ero oHa odpasyercs?

7. Yem 00ycCIOBIICHBI HANPABJICHHOCTh U HACKHIIIIAEMOCTh KOBAJICHTHOM CBSI3H?

8. Kak oOpazyercst KOBaJIeHTHasI CBSI3b 10 OOMEHHOMY MexaHu3My? Kakue a/eKTpoHbI MOTYT MpH -
HUMAaTh ydacTue 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 3apsi, JIeKTpUUe-
CKUH MOMEHT JIMIIOJIA.

10. YUto Takoe KOBaJIeHTHasl MOJSipHAs M KOBAJEHTHAas HemoJjsipHas cBaA3b? [IpuBenute nmpumepsl
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BELIECTB C 3TUMU THIIAMHU CBSA3HU.

11. Kak oOpasyeTcsi KoBaJICHTHAs CBS3b MO0 JJOHOPHO-AKIIENITOPHOMY MEXaHU3MY?

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

13. Uem 00ycioBiI€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 TMEPEKPBHIBAHUIO 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? IlpuBenute npumep oOpa3oBaHUs OJMHAPHOM, JBOWHOMN, TPOWAi-
HOM cBs3u. Kakumu TumaMu CBS3M 10 TEPEKphIBaHUIO opOuTaneld oOpa3oBaHa OJMHApHAs, 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 MOJIEKYJbI ¢ TAKHM THIIOM THOPHIM3ANNU Y TeHTpanbHoro atoMa? [1pu-
BEJIUTE IPUMEDPBI.

19. Pacckaxxute 0 cTpOGHUH TBEpABIX Tesl. UTO M3 cedst mpeacTaBisieT KpUCTalsnyecKas pemier-
ka? [IpuBenure nmpumMep. UTo XapakTepu3yeT SHEPTrUsl KpucTamnueckon pemerku? [lepeuncnure xumu-
YECKUE TUIBI KPUCTAIUIMUECKHUX PELIETOK.

20. Uto u3 cebs mpeacTaBiseT MOJICKY/SIpHAS KpUCTaUTH4YecKas pemerka? Kakue 4yacTuIsl Haxo-
JUTCS B y371ax pemeTrku? Kakoil TuI cBa3u Mexy y3iaamu pemerku? KakoBa sHeprus Takol KpUCTauId -
yeckoi pemetkn? Kakue BemecTBa MOTYT 0Opa30BBIBaTh MOJICKY/SIPHBIC KPUCTATMYECKUAE PEIICTKHU?
IIpuBenuTe npUMepsI.

21. Yrto u3 cebs mpeAcTaBiIsieT aTOMHAsl KpucTautndeckas pemerka? Kakue qacTuiipl HaXoauTcs B
y3nax pemerku? Kakoil Tun cBsizu Mexnay ysinamu pemerku? KakoBa 3Heprusi Takod KpUCTAIIIMYECKON
pemeTtkn?Kakue BemecTBa MOTYT 00pa30BbIBaTh MOJICKY/ISIPHBIC KpUcTaunaeckue pemetku? [IpuBenu-
T€ IPUMEPBI.

22. KakoB MexaHu3M o0pa3oBaHUsi HOHHOW CBsi3u? Uem XapaKTepusyeTcsi HOHHOCTh CBs3U? Uem
OTJIMYAETCsl KOBAJICHTHAS MOJIIPHAS CBSA3b OT MOHHOI? [loueMy nOHHAas CBsI3b HEe 00J1alacT HANPABJICHHO -
CTBIO U HACKII[AEMOCTBLIO?

23. Yro u3 cebs mpeacTaBiseT MOHHAS KpUCcTauIndeckas pemeTka? Kakue 4acTuilbl HaXOauTcCs B
y3nax pemretku? Kakoil Tun cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemetku? Kakue BemecTBa MOryT 00pa3oBbIBaTh HOHHBIE KpucTaunyeckue pemerku? [Ipusenure npu-
MEpBHI.

24. Yro u3 cebs mpeAcTaBIsIeT MeTaJuIndeckas Kpuctauimyeckas pemerka? Kakue yacTuiibl Haxo-
JIUTCA B y37ax pemetku? Uem oOyciioBiIeHa CBI3M MEX Ty y3mamu pemeTku? [loyemy B KpuCTaNIMueCKOM
pelIeTKe MeTajlla AIEKTOHbI HEeJIOKaJIn30BaHbl? KakoBa sHEprus Takoil kpuctajaudecko pemerku? Ka-
KH€ BellecTBa MOT'YT 00pa30BbIBaTh METAJUIMUECKHUE KpUcTalinyeckue peuietku? [Ipuseaure npumepsl.

25. CpaBHMTE IPOYHOCTb, TEMIIEPATYPHI IUIABJICHUS, MEXaHUUECKHE CBOMICTBA, AJIEKTPOIPOBOA-
HOCTb, TEIJIONIPOBOAHOCTD, JETY4YECTh Pa3HbIX THUIIOB KPUCTAJUIMYECKUX pemeTok. OOBsICHUTE, MoUYeMy
OHM 0071a/Iat0T TEMU WM MHBIMU CBOMCTBAMU?

PA3JIEJT 4. OCHOBHBIE KJIACChl HEOPTAHUUYECKUX COEJWHEHUM. PEAKIIMOH-
HA CIIOCOBHOCTD BEIIECTB.

1. Yro takoe creneHb okucieHus? Kak onpeaennTs MakCUMaJIbHYIO CTEIIEHb OKUCIICHUS 3JIEMEH -
ta? Kak oHa cBA3aHa C BAJIECHTHOCTBLIO?

2. Kakue 3neMeHThl TPOSIBIISIOT MTOCTOSIHHYIO CTENIEHb OKUCIICHUs? UeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuia HY)KHO 3HATH /IS 3aIMCH XUMHYECKUX (HOpMYI
BerecTs?

3. [IpuBenute knaccudukaimio BemecTs. Kakne 0OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX COCTUHEHHM
BBI 3HaeTe? 13 yero oHu cocTosT?
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4. TlpuBenute kinaccudukanuio okcuaoB. Kak oOpasyrorcs Ha3Banus okcujoB? Kak Hamumcathb
¢dbopMyiTy BBICIIErO OKCHJA dJieMeHTa?

5. IlpuBenute knaccudukanuio kuciot. Kak o0paszyroTcs Ha3BaHUs KHCIOT?

6. [IpuBenute knaccudukarmo ocHoBanui. Kak o0pa3yroTcst Ha3BaHUSI OCHOBaHMIA?

7. IlpuBenute knaccuduxanuio coned. Kak oOpasyrorcs Ha3BaHUs comeit?

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

9. Yto Takoe 3neKTponuTudecKkas aucconuanus? KakoBbl mpaBuia 3allMCH YPaBHEHUM JIEKTPOJIU -
TUYECKOU JUCCOIAALIN?

10. IlpuBenute ypaBHEHHUs NTOJIHOM U CTYIIEHYATON IUCCOLMALIMYA OKCUI0B, KUCIIOT, COJIEN U OCHO-
BaHUM.

11. JIng KakuX 3JIEMEHTOB XapaKTEpHbI KUCIOTHBIE cBoWicTBa? IIpuBenuTe npumepsl.

12. C yeM pearupyroT KUCIOTHbIE OKcUbl? [IpuBenuTe mpuMepsl peakiuii, T0Ka3bIBAIOMINX KUC-
JIOTHBIE CBOKMCTBA. [IpuBenuTe npuMep reHeTUYECKOU CBA3H «DJIEMEHT — KUCJIOTHBIM OKCUJ — KUCIOTHBIN
OCTaTOK - KMCIJIOTa.

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

14. C 4dem pearupyroT OCHOBHbIE OKcuAbI? IlpuBemuTe mpuUMepbl peakiuii, JAOKa3bIBAIOIINUX
OCHOBHBIE CBOKMCTBA. [IpuBenuTe MpuMep reHETUYECKON CBS3H «JIIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

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

16. C uem pearupyrot amdorepHslie okcuasl? [IpuBeanre npumMepsl peakiuii, T0Ka3bIBAIOIMINX aM-
dbotepHbie cBoicTBa. [IpuBeauTE MPUMEP TEHETUYECKON CBSI3U «AJEMEHT — aM(pOTEepHBIN OKcHUIl — aM(po-
TEPHOE OCHOBAHUE.

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

18. ITpuBeauTe XUMHUUYECKUE CBOMCTBA KUCTIOT.

19. IIpuBeauTe XMMUYECKHUE CBOMCTBA OCHOBAHUH.

20. IIpuBeaute npumepbl aM(pOoTepHbIX OCHOBaHUN. C UeM OHH MOTYT PearupoBath?

21. IlpuBeauTe XMMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJI 5. PACTBOPLI.

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

2. KakoBbl cX0/CTBA/OTANYNS PACTBOPOB C MEXAHUYECKUMHU CMECAMU U XUMHUYECKHUMH COEJUHE-
HussMu? YTo U3 celdst MpeicTaBIseT pacTBOP, COTTIACHO COBPEMEHHBIM MPEICTABICHUSIM?

3. OnumuTre mpouecc pacTBOPEHHs] TBEPIAOTO Tea B KUAKOM pacTBopuTene. Kak mpoucxoaut
KpUCTaJIIn3anus’?

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

5. Onumure cnocoObl BEIPAKEHUS! KOHIEHTPALUK PAaCTBOPOB, MIPUBEIUTE 0003HAUCHHU S, POPMYIIBI
JUIsL pacueTa KOHIICHTPALMM, eIUHULIBI U3MepeHus: (MaccoBasi J0Jisl, MOJIApHAsl J0Jisl, MOJIIpHAsk KOHIIEH -
Tparus, MOJISJIbHAs KOHUEHTpalKs, HOpMalibHasl KOHLIEHTpanus, TUTp). Kak MOkHO KpaTKo 0003HAUUTh
€IMHUIBI U3MEPEHUSI MOJISIPHOM W HOpMalibHOU KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBAHMI, coJieii?

6. Yro Takoe pactBopuMocTh? [IpuBeante kimaccudukauio BeMeCTB M0 UX pacTBopuMocTH. Kak
BJIMSIET TOJISIPHOCTH BEIECTB Ha MX pacTBopuMocTh? Kak Biuser TeMmiieparypa Ha pacTBOPUMOCTH Be-
11eCTB?

7. UTo Takoe mepeHachIIeHHbIH pacTBOp? B Kakux yCIOBHSIX €ro MOXKHO MOJTYy4YUTh? B Kakux ciy-
qasiX U30BITOK PACTBOPEHHOTO BEIIECTBA HAUMHAET BHITIAATh B OCAJIOK U3 MEPEHACHIIIIEHHOTO pacTBopa?

8. Kakue mporieccsl mpoTekaroT mpu 00pazoBanuu pacTBopa? Kak U3MEHsSIETCs MpU 3TOM SHEPTHs
cucreMbl? Kakumu pakropamu onpeaensiercs TermaoBoi 3¢ GeKT nporecca pacTBOPEHUs?

9. Uto Takoe coybBaTaius, THIpaTAIUs, CObBAThI, TUAPAThI? UTO MpeacTaBiIsOT coOO0l KpucTal-
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noruaparsl? [lpuBenute npuMepsl. YUeM o0yclioBlieHO 00pa3oBaHUe KPUCTAIIOTHAPATOB?

10. Yto Takoe 3JIeKTPOJUTHI, HEANEKTPOJUThI? Kakue BemecTBa OTHOCATCS K TOMY WM UHOMY
tumy? YTo Takoe IMeKTpoIuTHIecKas Auccorumanusa? YTo Takoe H30TOHUYECKUN KOAPDUITUEHT, YeMY OH
MOJKET OBITh paBeH, OT YEro 3aBUCHUT?

11. Yro Takoe crenenp aucconmanuu? Kakue BemecTBa OTHOCATCS K CIAOBbIM U CHIIBHBIM DIIEK-
TponuTaM U noyemy? OT 4ero 3aBUCHUT CTENEHb IUCCOLMALAN?

12. Yro Takoe kaxyiascs cTeneHb auccouuanuu? /st Kakux pacTBOpOB MPUMEHUMO 3TO MOHS-
tre? Kak ee MOXHO paccuuTarh?

13. Kak 3anuceiBaeTcsi BBIpaKeHHE KOHCTAHTBI JUCCOIMALUH JUTsl cIa0bIX 3JeKTpoauToB? OT yero
3aBHCUT KOHCTaHTa auccorpanuu? Uto mokaspIBaeT dTa BeEIUYnHa?

14. IlpuBenute 3akoH pa3BeneHus OcraBaipia. Kak 3aBUCUT CTENEHb JUCCOLUAIMU OT KOHIIECH-
TpaLMH JIEKTPOJIUTA?

15. IlpuBenute ypaBHEHHE 3JIEKTPOJIMTUYECKON AMccouuanuu 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 X COOTHOIIEHHE B KMCJIOW U IMIEIOYHOMN
cpene?

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

18. YUTo Takoe KOJUTMTaTUBHBIE CBOKMCTBA PACTBOPOB?

19. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM (U3NUEeCKOM SIBIEHUH OCHOBAH
ocmoc?

20. Yro Takoe ocMoTHyeckoe naBiaeHue? [Ipn Kakux ycIOBHAX ONPEAENsAeTCsS OCMOTUYECKOE J1aB-
nenue? Kak ero MOKHO paccuuTath Ji1 paCTBOPOB HEAIEKTPOJIUTOB U PACTBOPOB AeKTponuToB? [IpuBe-
nute 3akoH Bant-I'opda. /g kakux cuctem oH cripaBeInB?

21. Kak u3MeHsIeTcsl 1aBJI€HUE HACBIIIIEHHOTO Mapa pacTBOpa MO CPABHEHUIO C YHUCTHIM PACTBOPH -
tenem? [IpuBenure 3akoH Payiist 1u1st HEANEKTPOIUTOB U AIEKTPOIUTOB.

22. Kak U3MEHSIOTCS TeMIleparypa 3aMep3aHus pacTBOpa W TeMIlepaTypa KUIMEHUs pacTBOpa IO
CPaBHEHMIO C YUCTBIM pacTBopuTeneM? Kak MOKHO paccuMTaTh M3MEHEHUE TEMIIEPATyphl AJsl HEJIEK-
TPOJIUTOB U JEKTPOIUTOB? OT Yero 3aBUCAT KPUOCKOMUYECKas U 0YTHOCKONUYECKas TOCTOSIHHbIE?

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

1. Yto u3zydaetr xuMuyeckasi TepMOAMHAMUKA?

2. JlaitTe onpeneneHre NOHATHIO «XUMHUYECKasi CUCTEMAY.

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

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

5. UeM xapakTepusyeTcsl TEPMOJIMHAMUYECKOE PABHOBECHE CUCTEMBbI?

6. Kakue TUMbl TEPMOAMHAMHYECKUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHUCTEMax?
JlaiiTe X XapaKTepUCTHUKY.

7. Chopmymupyiite 1 3aKOH TEPMOJMHAMHKH, 3aIUIINATE €0 MaTeMaTHIeCcKoe Bhipaxxenue. [laiite
oTpesieNieHUE TMOHATUSAM «TEIJIoTa», «paboTa», «BHYTPEHHsSI SHeprus». Kak MOKHO MHTEPIpPETUPOBATH
ATOT 3aKOH MPUMEHUTEIBHO K XUMHUECKOMY Mponeccy?

8. Kakas paboTa yaire Bcero COBEpIIaroTCsl B XUMUYECKHX cucTeMax? Kak ee MOXXHO paccuuTarb?

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

10. Yro Takoe TemioBoii a¢dext peakuuu? Kak on 0603HavaeTcs, B 4eM U3MEPSETCs, YeMy OH pa-
BEH IPHU MOCTOSIHHOM JaBiieHuu? [laiiTe ompenesieHne 3K30- U dHAOTEPMHYECKON peakiuu. UTo MOKHO
CKa3aTbh O TEIIOBOM 3((dekTe 00paTUMOro XMMHUIECKOro nporecca’?

11. YUto uzyuaer tepmoxumusa? Uto Takoe TepmMoxumMuueckoe ypaBHeHue? [lepeuncnure ocobeH-
HOCTH 3alMCH TEPMOXUMUYECKUX YPABHEHUH.

12. Yro Takoe cTaHmapTHas SHTaNIbIUs 00pazoBanus BemiecTBa? Kak oHa 0003HavaeTcs, B 4eM 13-
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MepsIeTCs U KaKue 3HAYCHUS] MOYKET IPUHUMATh?

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

14. Chopmynupyiite crnenacTsue u3 3akoHa ['ecca. [IpuBenuTe MaTemMaTHUeCKOE BRIpAXKEHUE, TIOSIC-
HUTE, JJI pacyeTa 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 IoueMy?

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

18. Kak MO>XHO paccuMTaTh U3MEHEHUE SHTPOIIMH B IIpoLiecce XUMUUECKUX peakuuii? ITpusenure
MaTeMaTH4eCKOe BhIpaKEHHUE.

19. Chopmynupyiite 2 3aK0H TepMOAMHAMHUKH. J[J1s1 KakuX cUCTeM OH ImpuMeHHM? Moer Ju pe-
aKIMs MPOTEeKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakrtopa sBISIOTCS IBIDKYIICH CHUIION caMo-
IIPOU3BOJIBHOTO IIPOTEKaHMsI peakun?

20. Kak paccunrats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? [l yero mc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHHM CaMOIPOM3BOJIBHOTO MPOTEKAHUS PEAKIIUU B MPSIMOM M
00paTHOM HarpaBJIeHUU?

PA3JIEJI 7. XUMHWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Yto n3ydaeT xumuyeckasi KHHETUKa?

2. Yto Takoe koHIeHTparusa? Kak ona o6o3nagaercsa? Kak n3MeHSETCS KOHIICHTPAIUS HUCXOIHBIX
peareHToB U MPOAYKTOB MpH NpoTekanuu peakuuu? [Ipusenure npumep.

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

4. Yo Takoe TOMOTEHHbIE U reTeporeHHbIie peakiuu? [IpuBeaure npumMepsl.

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

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

7. Kak u3MeHseTcs CKOpPOCTh NMPU M3MEHEHUU CTENEHU JUCIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIIHETO SHEPTreTUUECKOr0 BO3AEHCTBUSA?

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

9. ChopmynmupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JAJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
€ro mMareMaThueckoe BbIpakeHue. [loscHUTe, Kakue BEIHMYMHBI MCIIONB3YIOTCS B 3TOM BbIpaykeHUH. UTo
Takoe KMHEeTHYecKkoe ypaBHeHHe peakuuu? Kakue ects mpaBuia 3anucu 3/IM nnst peakuuii ¢ yyactuem
TBEP/BIX U Ta3000pa3HbIX BEIIECTB?

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

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

12. Chopmynupyiite npasuiio Bant-I'odhda, mpuBenute ero mateMaTuueckoe BhIpaKeHHE.

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

14. Yro Takoe sddextuBHOE coymapenue yactunl? Kak m3meHseTcs >HEPreTHKa CHCTEMbl MPHU
Mepexojie OT UCXOMHBIX peareHTaM K mpoaykram peakuuu? [IpuBeaurte rpadudeckuii mpumep, OTBET MO-
SCHUTE.

15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak ona o6o3Hadaetcs, B ueM usmepsiercs? Ot gero
oHa 3aBUCHUT? Kak CBA3aHbl CKOPOCTh PEAKIIMU U SHEPTUs aKTUBALIMU?

16. IlpuBenure ypaBHeHue Appenunyca. [losicHuTe, Kakue BEJIMUMHBI B HETO BXOAAT U KaKyl0 3aBU-
CUMOCTb YCTaHABJIMBAET 3TO YpaBHEHHE.

17. Yto Takoe katanu3arop? KakoB MexaHU3M JIEHCTBUS KaTaiu3aropa’?

18. JlaliTe onpeneneHre XUMHYECKOTO paBHOBecHUs. UTO Takoe paBHOBECHAs KOHIICHTpaLUs Be-
miectB? Kak ona o6o3Hnavaercs?

19. Yto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJis KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAaKWE BEJIMYMHBI TaM UCIONb3yt0Tcs? KakoBbl mpaBuia
3alMCU KOHCTAHTHI PAaBHOBECHSI, €CJIM B XMMHUYECKOM peakuy y4yacTBYIOT TBEpAble UM ra3000pa3HbIe
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BelecTna’?

20. Kakue (akTopsl BIUSIOT Ha CMEIICHUE XUMHUUYECKOro paBHOBecus? [losicHuTE, 4TO O3HAYaeT
CMEIEHNE XUMUYECKOTO PABHOBECHSI «BIJIEBO», «BIIPABO»?

21. Chopmymupyiite nmpunnun Jle-Illatense. Kyna cmemniaercs paBHOBeCHE TIPH MOBBITIICHUN WA
MOHMWKCHUU TCMIICPATYPhI, JaBJICHUA, KOHI_IGHTpaLII/II/I?

PA3JIEJI 8. QJIEKTPOXUMUYECKHUE I[MTPOILIECCHI. KOPPO31A METAJIJIOB.

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

2. Yto Takoe OKUCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiuu? J[aiiTe onpeaeneHne NoOHATUAM «CTe-
IIEHb OKHCIIEHUS», «BOCCTAHOBUTENDB)», «OKUCIMTEIbY, «OKHCIEHHE», «BOCCTaHOBIeHUE». IlpuBenure
MIPUMEPBHI.

3. YUto takoe anexrponsl? 13 yero us nsroraBnusaroT? Kakue nmpouneccel IpoucXoIsaT Ha MOBEpX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPH MOTPYKEHUH €Tr0 B paCTBOP MOHOB 3TOTO e MeTasuia?

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

5. UTto Takoe paBHOBECHBIN AJIEKTPOIHBIN oTeHran? Kak oH 0003HavaeTcs1, B YeM U3MepsieTcs?
UYro xapakrepusyer 3Ta BenuuuHa? 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 YeM H3-
Mmepsietcst? Uto xapakrepusyeT AaHHas BeauunHa? Kakue 3HaUYeHHsI OHAa MOXKET IPUHUMATh?

8. Ot xakux (haKTOpOB 3aBUCHUT IEKTPOAHBIA MoTeHnuan? [lpuBenure mojHOE W COKpAIEHHOE
ypaBHeHus HepHcra. [loscHuTe, Kakue BEIMYMHBI TaM HCIOJB3YIOTCS. B Kakux ciaydasx MCHOJIb3YHOTCS
ATU ypaBHEHUS?

9. Uto nokasbIBaeT psij NEKTPOXUMUUECKUX HanpspkeHU MeTamioB? Kak pacnosnokeHbl MeTan-
761 B 3TOM psany? C 4em cBsi3aHa BOCCTAaHOBUTEIbHAS CTOCOOHOCTH METAJIJIOB?

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

11. Kax 3apsiKeHbI KaToA M aHOJ B TaJbBaHUYECKOM 3JieMeHTe? Kakue mporecchsl NpoTeKaroT y Ux
noBepxHocTHU? [ 1€ BOBHUKAET AIEKTPUUECKUM TOK B TaJIbBAHMYECKOM 3JIeMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS IEKTPOHBI B IaJIbBAHUUYECKOM 3JIEMEHTE?

12. Ha npumepe rasibBaHU4EeCKOro eMenTa Jlannas-SAko0u pacckakuTe Kakue dJICKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKaroT. Hanummre ypaBHeHNs peakluii Ha KaToJe U aHOJE.

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

14. Yto Taxkoe 3MEKTPOABMXKYIIAs CHJAa rajbBaHUYecKoro 3iaemeHTta? Kak oHa oOo3HaudaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. YUto Takoe snekrponus? M3 4ero cocTouT cucreMa, rae mporekaeT aMekrponn3? M3o0pasute
rpauIeCcKH.

16. Kak 3apskeHbl KaTo U aHOJ ITpH AekTpoaun3e? Kakue mporeccel IpoTeKaroT y IOBEPXHOCTH
AIEKTPOIOB?

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

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHMsI MIEKTpoiu3a B paciuiaBax? Kakue mpoueccsl npore-
KaloT Ha aHojie u karonae? [IpuBenure npumep.

19. KakoBbl 3aKOHOMEPHOCTH IPOTEKaHMs JIEKTposin3a B pacTtBopax? Kakue mpoueccsl npote-
KaroT Ha aHojie U karonae? [IpuBeaure npumepsl.

20. Chopmymupyiite 1 u 2 3akonsr @apanes. [IpuBenute nx MaTematudeckoe BeipakeHue. [losic-
HUTE, KaKWe BEJTMYMHBI TaM UCIOJB3YIOTCS U UX €IMHUIBI u3MepeHus. g KakuxX pacyeToB MPUMEHUMBbI
5TH 3aKOHBI?

21. Yto Ttakoe BbIxoa 1o Toky? Kak ero MokHO paccUuTaTh?

22. Yrto Takoe koppo3usi MeTaiioB? Yem xapakrepusyercs npoiecc koppo3uu? [louemy koppo3sus
HEraTUBHO BIIMSIET HA METAJUINYECKHEe KOHCTPYKIIUU U U3Aenus?

23. Yto Takoe xuMudeckas Koppo3us? B kakux cpenax oHa nporekaetr? Kakue ObIBatOT TUIIBI XH-
MHuuYeckoil koppo3un? [IpuBenure npumepsl.
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24. B ueM 3aKJII04aeTCsl MEXaHU3M XMMHUYECKOM Koppo3un? Hanuinre ypaBHEHUs peakuui, Ipu-
BEJUTE MTPUMEPHI.

25. Ot kakux (pakTOpoOB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? Ilouemy y HEKOTOPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameyisiercs? Kakas cpena crnocoOCTBYeT IPOTEKaHUIO KOppOo3uu?
[IpuBenute npumepsl. [louemy ¢ pocToM TeMiiepaTypbl CKOPOCTh KOPPO3HH BO3pacTaeT?

26. Kakue mecta B M31CNIUSIX U KOHCTPYKIIUSX SBJISIIOTCS KOPPO3UOHHO OMACHBIMU U TIOUEMY?

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

28. B dem 3akimovaeTcs MEXaHU3M AJICKTpOXUMHYecKor koppo3uu? Kakas cpema eit cmocoOCTBY-
er?

29. Ha npumepe KOppO3UM CTAJIM KUCIOPOJOM BO3AYyXa BO BJIAKHOUM Cpelie MOSCHUTE MEXaHU3M
MPOTEKAHUS SJIEKTPOXUMUYECKON KOPPO3UH.

30. Kakne metayuiel Hanbosee moaBepkeHbl Kopposun? [logyemy HEKOTOpble MeTalIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTAaHOBHTEIBHYIO CIIOCOOHOCTH, HE TOJBEpratoTcsi kopposuu? IlpuBenure mpumepsl
TaKHX METAJIJIOB.

31. IlepeuncianTe METOBI 3AIIUTHI METAJIOB OT KOPPO3HH.

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

33. YUro Takoe 3auiuTHBIE NOKPHITUA? V3 uero oHu U3roTaBInBaOTCA?

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

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

36. Ha yem oCcHOBaHBI METO/IbI SJIEKTPOXUMUUYECKOM 3anuThl? [[0ICHUTE MEXaHU3M AJIEKTPOXHUMH -
YEeCKOM 3alUThl Ha MPUMEPE METO/Ia MPOTEKTOPHOM 3aIUTHI CTATHFHOTO TPYOOIIPOBOIa B MOPCKOM BOJIE.

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

38. Pacckaxxure 00 M3MEHEHUH CBOICTB KOPPO3MOHHOM cpenbl. Kakumu criocobamu 0HO JOCTUTa-
erca’?

39. Kakue ¢akTopsl HY)KHO YYUTHIBATh MPHU KOHCTPYUPOBAHUU U3JIEIHMA, YTOOBI TPEIOTBPATUTH
MPOLECCHI MPOTEKAHUS KOpPO3un?

14.1.3. Tembl HHANBUAYAJIbHBIX 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 sxkBuBasieHTHBIE Macchl coequuenuii: HNO3, Cr(OH)3, Co(NO3)2, P20S5.

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

WnausBuayanbHoe 3aganue «CTpoeHue aromMa. IepruoiM4ecKuil 3aKoH

U IIepuoMYEcKas cucTeMa XUMHUUYecKuX 31nemMeHToB .M. MenneneeBa»

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

2. B kakoii rpynme, moArpymne U nepuoje Haxoaurces aemeHT Sb? K kakomy ceMelcTBY OH OTHO-
cutcs? YKakuTe, Kakue 3JIEKTPOHBI Y 3TOT0 3JIEMEHTA SBJISIOTCA BaJeHTHbIMU. KakoBa MakcumalibHas Ba-
JIEHTHOCTb 3TOro 31eMeHTa? IlpuBeaute 3neKTpoHHO-TpaduuecKkoe U300pakeHHe BAJICHTHBIX IIEKTPO-
HOB, OITUIIIUTE UX COCTOSHUE KBAHTOBBIMU UHCIAMH.

3. B kakom nepuoze, rpymnmne u noarpymnie HaXoAUTCsl 3J€MEHT, €CIIU €ro 3JIEKTPOHHask KOH(DUry-
panus 3akanuuBaercsa Ha 6s25d10. HazoBure 10T 2nement. Kakumu cBolicTBamu 0071a/1a€T 3TOT SJIEMEHT
— OKUCJIMTEJIbHBIMU WJIM BOCCTAaHOBUTENIBHBIMU? OOBSICHUTE [TOYEMY.

4. Kaxoii u3 snementoB — Mg wiu Cl O6yaeT o6nanate 00jiee BRIPAXKEHHBIMUA HEMETAUTHUYECKUMHU
cBoiictBamu ? Kakumu coiicTBamu OyayT 00jazaTh COCAMHEHUS! 3TUX AJIEMEHTOB — KUCIOTHBIMU WM
OCHOBHBIMHU? OOBSCHUTE C TOUKH 3PEHUSI JEKTPOHHOU KOH(PUTYPALIUU U MTOJIOKEHUS JIEMEHTOB B IepH -
OJIMYECKOUN CUCTEME.
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5. Y kakoro sneMeHTa paaunyc atoma 6onbiie —y Li wimmn Cs? OObsICHUTE C TOYKH 3PEHUS 3JICK-
TPOHHOM KOH(UTYpaIH U TOJ0KEHUS 3JIEMEHTOB B IepHOoANUecKoi cucteMe. Kak 3T0 BiIMseT Ha UX XU-
MHUYECKHE CBOMCTBA?

NunuBuayansHOE 3a1aHUE « 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
XUMHUYECKOM CBSI3M JIJISl KaXA0TO COSAMHEHUSI.

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

3. [IpuBenuTe >NMeKTpOHHO-Tpaduueckoe U300paKeHNE BAICHTHBIX JIEKTPOHOB aroma P Bo Bcex
BO3MOXKHBIX COCTOSIHUAX (OCHOBHOE, BO30yXKeHHOE). Kakyro BaleHTHOCTh MOXET MpOsBIATH dhochop B
3THX coctosHMX? [IpuBenuTe mpuMepsl COSTMHEHH, YKAXKUTE BAICHTHOCTH Gocdopa.

4. Kakyro reomerputo umeeT mosiekyina AlF3? IlpuBenure snexTpoHHO-Tpadudeckoe n3o0paxe-
HUE BAJICHTHBIX JIEKTPOHOB B3aMMOJICHCTBYIOIIMX aTOMOB, YKQKHUTE, KAKHE U3 HUX y4aCTBYIOT B 00pa3o-
BaHUM XMMHYECKUX cBs3el. KakoB Tum ruOpuausanuu atoma amoMmuHHUsS? HapucyiiTte mpocTpaHCTBEH-
HYIO CTPYKTYpPY 3TOM MOJIEKYJIbI, TOKKUTE MEPEKPHIBAHNE aTOMHBIX OpOUTANICH, YKAKUTE TUIIBI CBSI3EH
(1,0).

5. Mcnionb3ys 3Ha4€HUs OTHOCUTENBHON 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 COSIMHCHHUSX.

NuauBuayansHoe 3aanre «OCHOBHBIE KIacChl HEOPTaHUYECKUX COCTUHEHUIN

1. Hanmmute GopMyIisl BEIECTB: Cynb(ar IUTHUS, 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 cnemyronye COEAUHEHHS] MO COBPEMEHHOM HOMEHKJIATYpE M YKKHUTE, K KaKOMYy
KJIACCY HEOPTaHMUECKHUX COCTMHEHUH (KUCIIOTHI, COJIM, OCHOBAHUS, OKCHU/IbI, OMHAPHBIEC COCTUHEHHS ) OHU
otHocsTes: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanuute ypas-
HEHUS 3JIEKTPOIUTUUECKON TUCCOIUAIIMN ITUX COSAMHEHUH.

3.Hanumure 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 TUIIBI 00pa3yIoImuUXcsl coneil (Kucnasi, OCHOBHAsI, HOpMaJIbHas ), 1alTe Ha-
3BaHUS MOJIYYEHHBIM COEIMHEHUSIM.

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

NunuBuayansHoe 3ananue «PacTBopb»

1. Kakoit 06bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyercs st purorosienus 3 i1 0,1 M
pactBopa KOH?

2. KakoBa MossipHasi 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
pacTBopa cynabdara MeIu.

4. Hackonbko noBbicuTcsl Tkunm v moHU3UTCS T3am pacTBOpa MO CPaBHEHHUIO C YHCTOW BOJIOM,
ecau B 100 r Boas! pactBoputsh 60 r caxapossl C12H22011?

5. Haligute MONSIpHYIO MacCy HE3JIEKTPOJIMTA, €CJIM MpHU pacTBOpeHuu 28 T BemiecTa npu 27°C
ocMmoTHueckoe naBienue coctasmiio 700 kIla. O6wem pactBopa 1 1.

6. [Tpu 100 °C naBneHUe HACHIIIIECHHOTO Tapa HaJl pacTBopoM, cojepskamuM 0.05 Mok cynabgara
Hatpus B 450 1 Bozpl, paBHo 100, 8 x[la. Onpenenuts KaxyIylocs: CTENeHb TUCCOIUAlNU Cybdara Ha-
TpHsl.

NuauBuyanbHOE 3a1aHNE « DHEPTEeTUKA XUMUYECKHUX MPOLIECCOB. XUMHUYECKask TEPMOIUHAMUKA

1. Paccunraiite TermoBoi 3((EKT peakmuu, 3aMuIIuTe TEPMOXUMHUECKOE YPABHCHHE PEAKIIHH.
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CkomnbKo Gapusi ¥ KHUCIOpPOJa B IpaMMax BCTYIMIIO B PEaKLUIO, €Ciu B Xoje He€ BrIaenmiock 2740 kJx
TEIJIOTHI?

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

2. PaccunTaB nzMeHnenue 3Heprun [ md60Oca, ycTaHOBHTE, IPH KaKOW 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) + O2(t) = 2NO(r)

NunuBuayanbHOE 3a1aHNE « XMMHYECKAsi KHHETUKA. XUMUYECKOE PaBHOBECHEY

1. Hanumure KHHETHYECKOE YpaBHEHHE PEAKIIUU:

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

Kak m3MeHHTCS CKOPOCTh peaklly, €CH: a) B CUCTEME YMEHBUINThH AaBlieHHE B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIHMIO MTapOB BOABI B 3 pa3a; B) yMEHBIINUTH KOHLIEHTPALIMIO TApOB BOJbI B 2 pasa.

2. OmnpenenuTh TeMIepaTrypHblil KO3 (GUIMEHT CKOPOCTH PEAKIIMU, €CIIH TPU MMOHWKEHUU TeMIIe-
patypsbl Ha 45 0C peakius 3ameuIIIachk B 25 pas.

3. Peakuus nporekaet nipu 20 0C. DHeprust akTUBallMM peakliuy B OTCYTCTBUU KaTalu3aTropa pas-
Ha 75 xJ[>x/Momb, a B mpucyTcTBUU KaTaim3aTopa — 50 kJ[»/Monb. Bo ckonbpko pa3 Bo3pacTaeT CKOpOCTh
peakiuy B IPUCYTCTBHH KaTaiau3aTopa?

4. B xakoM HampaBiieHUU OyJeT MPOUCXOIUThH CMEILIEHUE PaBHOBECHUS PEaKIIUN

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

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

5.3anummTe BhIpa)kKeHUE KOHCTAHTBl PABHOBECHS IS PEaKLUu:

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

BeryucnuTh KOHCTAaHTY paBHOBECHS PEAKIIMK, €CJIM HavajdbHas KoHIeHTpanus H2 Oputa paBHa 0,5
MOJIB/JI, HayajbHast KoHLeHTpanus 12 - 0,2 MoJb/T 1 K MOMEHTY paBHOBecus mpopearuposaio 20% BoJo-
pona.

NuauBuayaibHOE 3ajaHue « QNEKTpOXUMHUUeckue nporeccsl. Kopposus meTannos»

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTA, COCTOSAIIEr0 M3 KOOAJbTOBOTO M KaJMHEBOTO
AJIEKTPOJIOB, IOTPYKEHHBIX B PACTBOPBI CBOMX COJIEH; HANMCATh YPAaBHEHMSI 3JIEKTPOAHBIX IIPOLIECCOB; HA-
MUcaTh YpaBHEHUE PEAKIMH, KOTOpas MPOTEKAeT B FaJIbBAHUYECKOM DJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
KYUIYIO CHITy TaJbBaHUYECKOTO 3JIEMEHTA MPU CTAHAAPTHBIX YCIOBHUSX; PACCUUTAThH JIEKTPOIBIKYIIYIO
cuiy TanbBaHW4Yeckoro snmeMeHTa npu Temmeparype 30 0C u xoHmentpamusx wonoB C(Cd2+) = 0,4
monw/1; C(Co2+) = 0,3 mMonb/1.

2. lnd cnenyromyx BElIeCTB HAMCaTh YPAaBHEHUS AIIEKTPOJHBIX MPOILIECCOB MPU ANIEKTPOIU3E U
yKa3aTb, KaKue MPOAYKTHl 00pa3yloTcs Ha KaToe U aHOJE:

a) pacrutaB CaBr2 ¢ uHepTHBIME 371eKTpoaamu; 0) pactBop HBr ¢ muHKOBBIM aHOIOM; B) pacTBOp
Sr(NO3)2 c rpadutoBbIMHE 351eKTponamH; T') pactBop CoSO4 ¢ HepaCTBOPUMBIMH JIEKTPOJAAMH.

3. Kakue npoykThl 00pa3yroTcst mpH JeKkTposinize BoaHoro pactBopa KCl ¢ ”HEpTHBIMU 3JIEKTPO-
namu? Hanuimmre ypaBHEHHUS 3JEKTPOIHBIX MPOLECCOB. BBIUMCINTE Maccy WM 00beM NMPOAYKTOB Ha
ANEKTPOAAX , 00pa3yIOMUXCs TP MPONyCKaHWU Toka cuiion 10 A B Tedernu 30 MUHYT, €CJIM BBIXOJ TTPO -
nykra coctasisieT 70%.

4. CocTaBUTh CXeMy KOPPO3HOHHOIO TajlbBAHUYECKOTO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
BO3/IyX€ MPHU KOHTAKTE aJIOMHHUS U XpoMa. Hamucars ypaBHEHHUs JIEKTPOIHBIX MPOLIECCOB M YpaBHEHHUE
nporecca KOppo3uu.

5. lIuHKOBYIO IJIACTHHY, MOKPBITYI0 MEJIbIO, OIYCTHJIM B PacTBOpP CEPHOM KUCIOTHL. Onpenenute
TUII TIOKPBITUS, HAMTUIIUTE YPAaBHEHUSI JIEKTPOJHBIX MPOIECCOB KOPPO3HH, €CII MOKPBHITHE HE pa3pyllie-
HO U B CJIy4ae €ro pa3pyllieHus, COCTaBbTE CXEMY I'aJIbBAHUYECKOIO JJIEMEHTA.

14.1.4. Bonmpocbl Ha caMONIOATOTOBKY
[Ipeamet xumuu. ATOMHO-MOJEKYIIsipHast Teopusi. OCHOBHBIE TIOHATHSI: aTOM, MOJICKYJIa, XUMUYE-
ckul aneMeHT. [IpocTeie u cioxkHbIe BelecTBa. ABnenue ammorponuu. MomnekymnsapHaas macca. Moib. Mo-
nsipHast Macca. CTeXHOMETPUYECKHUE 3aKOHBI: 3aKOH SKBHUBAJICHTOB (TOHITHE SKBUBAJICHTA U SKBUBAJICHT -
HOM MaccChl), 3aKOH IOCTOSHCTBA COCTaBa XMMHYECKUX COCIMHCHUM. ['a30BbIe 3aKOHBI: 3aKOH 0OBEMHBIX
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OTHOILIEHUH, 3aKOH ABorajpo. Ilepnonnueckuii 3aKk0H U TEOPUS CTPOCHUSI XUMUUECKUX COEIMHEHUN.

CrpoeHnue aroma U nepuoanyecKas CUCTeMa IEeMEHTOB. KBaHTOBO-MeXaHMYeCcKasi MOJIEIb aToMa.
AtomHasi opbutans. Popma aTOMHBIX opoutaneit (s, p). Kanrossie uncna. [punmun IMaymu. [IpaBuio
I'yuna. [MpaBuino KieuykoBckoro.

[lepuonuyeckasi cucTemMa U MOPSAOK 3aMOJHEHHS] YHEPTETUYECKUX YPOBHEH B CTPYKTYpE aroma.
Pannychl aTOMOB M MOHOB. DJIEKTPOOTPULIATETILHOCTh. JHEPIUsl HOHU3AIMH, CPOJICTBO K 3JIEKTPOHY. M3-
MEHEHHE CBOMCTB 3JIEMEHTOB M UX COEJMHEHHI MO NMEepUoJiaM U Tpymram.

OCHOBHBIE BHJIbI XUMHUUYECKOU CBsA3U. [Iprupona XuMH4eckoil CBsI3u. XapaKTEPUCTUKU XUMHUUECKON
cBs3u. KoBasieHTHasi CBsI3b, MEXaHU3MBI €€ 00pa30BaHUs: OOMEHHBIN, TOHOpPHO-akuenTopHbid. [Tomsip-
HOCTb KOBQJICHTHOM CBs3U. Teopus BaJeHTHBIX CBSI3eH U OOBSCHEHUE BAJICHTHOCTU 3JIEMEHTOB METOAOM
BAJICHTHBIX CBs3eil. OCHOBHOE M BO30YX/IEHHOE COCTOsHME aTroMa. [IpocTpaHCTBeHHAs: CTPYKTypa MoJe-
Kyl Tunel cBsizel — o, m. MoHHas cBsA3b. Metammnueckas cBA3b. PU3NUECKOE COCTOSHUE BEIECTBA.
TBepaoe Teno. DHeprus KpUCTAIIIMYECKON peleTKU. THUIbl KpUCTAaUNIMYECKUX CTPYKTYP M UX CBOMCTBA.
[Tonsitue rudpuanzanyu. OCHOBHBIE THIIBI THOPHUIN3ALIUH.

OcHOBHBIE KJIACCHl HEOPTaHNYECKUX coennHeHU. PeakiimonHas crocoO6HoCTh BemecTB. Knaccu-
¢bukanus xumudeckux coequHeHui. CteneHb okucieHus. OCHOBHBIE KJIACChl HEOPraHUYECKHUX COEIMHE-
Hull. KHCIOThI, COnM, OCHOBaHUS, OKCHIbI, UX KiIaccH(UKAIs W XUMHUYECKUE CBOicTBa. KucimoTHO-
OCHOBHBIE CBOICTBa BemecTB. CBolicTBa ampoTepHOCTH. PeakiimonHast crmocoOHOCTh aM(OTEPHBIX OKCH -
JIOB Y TUAPOKCHUIOB. Turibl coseid. 3MEHEeHHE KUCITOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB IO IEPUOJAM U
rpyIIIaM.

PactBopsl, Tumbl pactBOpoB. IIpomecc pactBopeHusi. CrnocoObl BBIpaKEHHsI KOHLEHTpAIUH
pactBopoB. PacTtBopumoOcCTh. [lepeHachllieHHbIe pacTBOPHI. JHEpPreTuKa pacTBopenus. Kpucrammoruapa-
Thl. CBOIiCcTBA pacTBOpoB HeaneKTponuToB. Ocmoc. 3akoH Bant-T'odda. 3akon Payns. Temnepatypa ku-
NIEHNs W 3aMep3aHusl pacTBOPOB. TeopHs 31EKTPOIUTHYECKOW aucconuanuu. CTeneHb IUCCOIMaluy,
KOHCTaHTa auccormanmu. M3otonndeckuit koadduimeHt. CBOMCTBa paCTBOPOB AIEKTPOIUTOB.

Xumnueckass TepmoauHamuka. [lonaTne xumuyeckoi cuctemsl. Tunel cucrem. PaBHOBecHOE cO-
CTOSTHME CHCTEMBI. THITbI TepMOAMHAMUYECKUX MPOIECCOB: 0OpaTUMBble, HEOOPATUMBIE, CAMOIPOU3BOIIb-
HbIe, paBHOBeCHbIE. OCHOBHBIEC MOHITHS TEPMOAUHAMUKH: BHYTPEHHSISI SHEprus, padora, temiora. [lep-
BBII 3aKOH TepMoanHaMHKH. [Tonarue sutanenuu. TernoBoi 3PpQeKT peakunu, SK30TePMUUECKUE U IH-
JOTEPMHUUECKHE peaklny. TepMOXUMHUYECKHe YpaBHEHHUS U X 0coOeHHOCTH. CTaHAapTHBIE TEIUIOTHI 00-
pazoBanus BemiecTB. 3akoH ['ecca, cinencrue u3 3akona ['ecca. [lonsitue suTponuu. Bropoit u Tpetuii 3a-
KOH TepMOAUHAMHUKU. CaMOMPON30BOJIbHBIE TTPOIIECCHI. DHTANBITUHHBIN H SHTPOIUNHBIN (aKTOPHI XHUMH -
YecKHX peakuuii. Dueprus ['nbdoea.

XuMH4ecKas KUHETHKA. [ OMOTeHHBbIE U reTeporeHHbie peakiuu. CKOPOCTh XUMHYECKON PEaKIUH.
@DakTOpbl, BIUSIONINE HA CKOPOCTh peakuu. BiiusHie KOHIIEHTPALMK HAa CKOPOCTh pPeaKuu. 3aKOH JIei -
cTByronux macc. Koncranra ckopoctu peakiuu. BiausiHue teMnepaTypsl Ha CKOpOCTh peakuuu. [IpaBuio
Bant-T'odda. DHeprus akTuBanuu 1 ypaBHeHHE AppeHnyca. 3aBUCUMOCTb CKOPOCTH PEaKIUK OT KaTalu-
3aropa. Karanmz OOpatumble W HeoOpaTUMbIE XHUMHYECKHE pPEaKIMH. XHMHUYECKOE pPaBHOBECHE.
KoHcraHTa paBHOBecHs. 3aKOH AeicTByromux Mace Ui paBHoBecus. [Ipunnun Jle-Illarense. Caur xu-
MHYECKOTO pAaBHOBECHUSI.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiui. CTeneHb OKUCIEHUS, OKHCIEHUE U BOCCTAHOBIIE-
HUE. DJEKTPOAHBIE MPOLIECCHl. DIEKTPOAHbIE MOoTeHIUal. YpaBHeHue Hepncra. [anbBanuueckuii siie-
MEHT. DJIEKTPOXUMHUYECKHE MPOLIECChl. DIEKTPOABUKYILAS CUJla radbBaHUYECKOro neMeHTa. Ctanmapr-
HBIN BOJIOPOJHBIN 3JEKTPOA. DJIEKTPOIU3 B paciuiaBe. DJIEKTPOJIn3 B pacTBope. 3akoHbl Papazaes. Beixon
1o Toky. Koppo3ust MeTanioB: XuMuuyeckasi, SJIeKTPOXUMUYECKasl. 3alIuTa METaIOB OT KOPPO3UHU

®dazoBbie paBHOBecus. da3za, reTeporeHHas U romoreHHas cuctema. I[lpaBuno ¢as ['mb6ca. Cre-
NeHb CBOOO/BI, KOMIOHEHT. OTHOKOMIOHEHTHBIE CUCTeMBI. J[narpamMmma cOoCTOsSIHUSI BOJIBL. J{MarpaMMbl
IJIaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM. DBTeKTUKA. [IpaBuio peruara. TBepasie pacTBOpPBI M UX THUIIBI.

DU3UKO-XUMUYECKUN aHAIIH3.

14.1.5. Bonpocs! nuddepeHuMpOBaHHOIO 3a4eTa
1. [Ipenmer xumunu. ATOMHO-MOJIEKY/sIpHas Teopus. OCHOBHbIEC MOHSTHS: aTOM, MOJIEKYyJa, HOH,
XUMHUYECKUM 31eMeHT. [IpocTsie n cinoxHble BemecTBa. Monb. MomnsipHas macca. DKBUBAJIEHT, YKBUBA-
JeHTHas Macca. 2. CTeXMOMEeTpUYECKHE 3aKOHbI: 3aKOH SKBMBAJIEHTOB (IIOHATHE SKBUBAJIEHTA U DKBUBA-
JIEHTHOW MAaccChl), 3aKOH IOCTOSHCTBA COCTaBa XMMHUECKHUX coequHeHuil. 3. ['a30Bble 3aKOHBI: 3aKOH

CornacoBaHa Ha noprane Ne 24116 27



00BEMHBIX OTHOIICHUH, 3aKOH ABOTaJp0O, 3aKOH SKBUBaJICHTOB. 4. CTpoeHHe aToMa U MEPUOINIECcKas CH -
cTema 3eMeHToB. KBaHTOBO-MexaHHUYecKas MoJiesib aTomMa. AToMHasi opOuTanb. dopma aTOMHBIX OpOH-
Tanei (s, p). 5. Kanrossie uncna. ITpunnun [aymu. Ilpasuno I'yuna. I1paBuno Kneukosckoro. 6. Ilepuo-
JUYECKasi CUCTEMA U MOPAJOK 3aIOJHEHHS SHEPreTHUYECKUX YPOBHEH B CTPYKType atoma. 7. Pagumycel
aTOMOB M HMOHOB. DJIEKTPOOTPHULATENBHOCTb. DHEPIUsl NOHU3ALMH, CPOACTBO K AIIEKTpOHY. M3MeHeHue
CBOICTB 3JIEMEHTOB U UX COCIMHEHUH MO nepuoAam U rpymnmnaM. 8. OCHOBHBIE BUbI XUMHYECKON CBSI3H.
[Tpupona XMMHUYECKON CBSI3U. XapaKTEPUCTUKU XMMHUYECKOW cBsi3U. 9. KoBasleHTHas CBS3b, MEXaHU3MBbI
ee oOpaszoBaHMs: 0OMEHHBIN, TOHOpPHO-aKkIenTopHbIN. 10. [TomsipHOCTH KOBaneHTHOW CBs3u. Teopwus Ba-
JICHTHBIX CBS3eH M OOBSCHEHHE BAJICHTHOCTH 3JIEMEHTOB METOJIOM BaJICHTHBIX cBs3eil. OCHOBHOE M BO3-
OyxneHHoe coctostaue aroma. 11. [IpocTpaHcTBeHHAs CTPyKTypa MOJIeKyl. Tumsl cBsizeid — 6, . 12. Mon-
Has cBsA3b. Metanmuueckas cBsa3b. 13. dusnueckoe cocTosiHME BelecTBa. TBeproe Ten0. DHEpPrus Kpu-
CTaJUTMYECKON PEMIeTKU. THIThl KPUCTAJUTMYECKUX CTPYKTYp M ux cBoicTBa. 14. Knaccudukarnus xumu-
YeCcKHX coeMHeHUN. buHapHble coequHenus, ux ocHOBHBIE TUMBL. CreneHb okucneHus. CoctaB OuHap-
HBIX coequHeHui. 15. KucmoTsl, conu, oCHOBaHUS, OKCUABI, X KJIacCU(UKAIUSA U XUMUYECKUE CBOWCTBA.
16. CpoiictBa amdorepHOCTH. PeakimonHas crmocoOHOCTh aM(pOTEPHBIX OKCHUIOB M THAPOKCHIIOB. 17.
PactBopsI, TuIb! pactBopoB. [Ipomecc pactBopenns.CriocoObl BbIpaKEHUsT KOHIIEHTPAIUU PacTBOPOB. 18.
PactBopuMocTs. IlepeHachllieHHbIE pacTBOpBHL. OJHepreTuka pactBopeHus. Kpucramioruaparsr. 19.
CgoiicTBa pacTBOpoB HedeKkTpoauToB. Ocmoc. 3akoH Bant-I'odda. 3akon Paymsa. Temmneparypa kumeHus
u 3amep3anust pactBopoB. 20. Teopust snexkTponutrnueckor nucconuanuu. CTeneHb IUCCOIUAIUH,
KOHCTaHTa auccormaiuu. M3oronndeckuii kodduiment. CBOMCTBA pacTBOPOB AIEKTPOIHUTOB. 21. Xu-
MHuYecKas TepMoarHamMuKa. [[oHsITHE XUMUYECKON cUCTEMBI. THIBI cUCTEM. PaBHOBECHOE COCTOSIHUE CH-
crembl. 22. Tumbl TepMOAMHAMUYECKUX MPOIIECCOB: OOpaTHUMble, HEOOpATUMBIE, CaMOIPOU3BOJIBHBIE,
paBHOBecHBIe. OCHOBHBIE TIOHSTHSI TEPMOJIMHAMUKN: BHYTPEHHSS dHEPTus, padora, TeruioTa. 23. [lepsbiit
3aKkoH TepMonuHaMuKku. [Tonstue sHTanpnuu. TemnoBol 3pPexT peakuu, IK30TepMHUUECKIE U SHAOTEp-
Muueckue peakuuu. 24. TepmoxuMudeckne ypaBHEHHsI U UX ocoOeHHOCTH. CTaHAapTHbBIE TEIUIOTHI 00-
pazoBaHus BenlecTB. 25. 3akoH ['ecca, cnencTeue u3 3akoHa ['ecca. [lonsitue suTponun. Bropoii u Tpetui
3aKOH TepMOAMHAMHKH. 26. CaMONPON30BOIbHbBIE MPOIECChl. DHTATBIUNHBIN U SHTPONMUUHBIA (aKTOPHI
XUMUYECKHUX peakmuii. Jueprust [ uooca. 27. Xumudeckass KHHETHKA. | OMOT€HHBIE ¥ T€TePOTreHHBIC PeaK -
1. CKOpoCTh XMMHMUECKOM peakiuu. DakTophl, BIUAIOMINE Ha CKOPOCTh peakuuu. 28. BiusHue KoH-
LEHTPAIMU Ha CKOPOCTh PEaKIMU. 3aKOH JAeHCTBYIOMMX Macc. KoHcTanTa ckopocTu peakuuu. 29. Biusi-
HHUE TeMIlepaTypsl Ha cKopocTh peakuuu. [IpaBuno Bant-I'opda. Dneprust aktuBanuu u ypaBHeHue Ap-
pennyca. 30. 3aBUCUMOCTb CKOPOCTH peakiuu oT kKaranuzaropa. Karamms 31. O6parumbie 1 HeoOpaTu -
Mbl€ XMMHUYECKHE peaklMu. XUMHUYeckoe paBHOBecue. KoHcTaHTa paBHOBecHs. 3aKOH JEHCTBYIOIINX
Macc mia paBHoBecus. [lpunnun Jle-Illarenbe. CaBur xuMuueckoro paBHoBecus. 32. OKUCIUTEIBHO-
BOCCTaHOBMTENbHBIE peakiuu. CTENeHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOBJIEHUE. DJIEKTPOIHBIE MIPO-
LIECChI. DIEKTPOAHbIE MoTeHInan. YpaBHeHue Hepucra. 33. ['anbBaHMUECKHIT 3JIEMEHT. DJIEKTPOXUMHUYE-
CKHE TPOLIECChl. DIEKTPOABMIKYILAS CHUJIa TaJIbBAHUYECKOTO A1eMeHTa. CTaHAapTHBIA BOAOPOIHBIN AJIEK-
TpoA. 34. DIEeKTpoNn3 B paciuiaBe. DIEKTpoau3 B pactBope. 35. 3akonsl Dapanes. Boixon mo Toky. 36.
Koppo3ust MeTamioB: XUMHUYECKas, JJIEKTpOXUMHUUecKasd. 37. 3aliuTa METauIoB OT KOPPO3HH.

14.1.6. Temb1 1a00paTOpHBIX padoT
Onpenenenue TeroBoro 3G dexra peakuuu HeUTpaTu3auu
CKOpOCTh XUMHUYECKHX peakluil. XMMHUECKOe PaBHOBECHE.
Onextponus. Kopposus

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHus
C mapymenussmu | TecTbl, MICEMEHHBIE CAMOCTOSITEITBHEIC [IpenmymiecTBEHHO MMCHMEHHAS
ciyxa paloThI, BOTIPOCHI K 3a4eTy, pOBEpKa
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KOHTPOJIbHBIE Pa0OTHI

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHIMHU
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIHOHHBIMU
MeTOonaMH

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
o0y4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOB30BAaHUEM CYpIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl MU MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuXxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMIUTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeIbHOIO ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U MHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0yUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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