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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 65 ot « 30 » 8 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,
paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

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

3aBenyromuii odecrieunBaroen kag.
POTOM B. U. Tyes

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

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

POTOM B. U. Tyes
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa

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

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

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

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Huctumnuna «Xumus» (b1.65.2.3) otHOcuTcs k 610Ky 1 (6a3oBast 4acTh).
[TocnenyromumMe TUCHUILIMHAMYA SIBJSIFOTCS: Be30macHOCTh KU3HEAeITebHOCTH, [IpombInieH-
Hasi 3Kkonorus, TexHorenusie u npupoausie YC, Gu3nko-XxuMuuecKue MeTo bl aHan3a, OU3nKo-xuMude -
CKHE MPOIIECCHI B TeXHOChepe.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OK-11 crnocoOHOCTBIO K aOCTPAaKTHOMY M KPUTUYECKOMY MBIIIJICHUIO, UCCIET0BAaHUIO OKPY-
JKaroIlel cpeibl /Uil BBISBICHHS €€ BO3MOXKHOCTEH U pecypcoB, CHOCOOHOCTBIO K MPUHATHIO HECTAHIAPT -
HBIX PEeUICHUH U pa3peleHuIo MPOOIEMHBIX CUTYalUH ;

— TIK-23 crnocoOHOCTBIO NPUMEHATh Ha MPAKTHKE HABBIKHM IPOBEJCHUS U OMMCAHHS UCCIIE0Ba-
HUU, B TOM YUCJIE€ KCIIEPUMEHTAJIbHBIX ;

B pesynbrate nzyueHust JUCUUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh OCHOBHBIC IIOHATHUS M 3aKOHBI XMMHUH, TCOPETUYECKUE OCHOBBI CTPOCHHs BEILECTBA,
CBOWCTBA BEUIECTB U MX PEAKIHMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIi, (GaKTOpPbl, BIMSIIO-
LIME€ Ha CKOPOCTb U HAIPABJICHUE NPOTEKAHUS PEAKLUU, DHEPIeTUUECKUE U3MEHEHUS B IIPOLECCEe MPO-
TEKaHHsI PeaKLUU, CIOCOObI BEIPAXKEHUSI KOHLEHTPALM 1 CBOWCTBA PACTBOPOB AIEKTPOJIUTOB U HEIJIEK -
TPOJIUTOB, OINPEACICHUE KUCIOTHOCTH Cpelbl, 3aKOHOMEPHOCTU IIPOTEKAHMS DICKTPOXUMUYECKUX IIPO-
LIECCOB, MPOLIECCHI KOPPO3UU METAJIJIOB U METO/BI 3aLIUTHI OT KOPPO3HH.

—  YMeTb KCIIOJb30BaTh TEOPETUUYECKUE 3HAHUS I PEIICHUs IIPAKTUYECKUX 3a]ad, Ul UHTEp-
IIPETALNN PE3YAbTATOB IKCIIEPUMEHTA, pa3pellieHusl IPOOIIEMHBIX CUTYallull U IPUHATHS HECTAHJApTHBIX
peleHuit

—  BJIa/IeTh HaBBIKAMH [TOCTAHOBKH U MPOBEACHUS SKCIEPUMEHTa, 00pabOTKU pe3yabTaToOB IKC-
NEPUMEHTa, METOJaMH a0CTPAKTHOTO U KPUTHUUECKOIO MBIIIJIEHHUS.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsieT 4.0 3aU€THBIX €IMHUIIBI U TPEJICTaBICHA B Ta0JIM -

ue 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
2 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 70 70
Jleknun 36 36
[IpakTrueckue 3aHATUA 18 18
JlaGopaTtopHbIe pabOThI 16 16
CamocrosrenbHas paboTa (Bcero) 38 38
[ToaroroBka k 1abopaTopHBIM paboTam 5 5
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M 3aKOHBbI XMMHUH.

Teopusi. OCHOBHBIE IMOHATHUSA: aTOM, MOJIEKY-
J1a, XUMHYECKUH 1eMeHT. [IpocTeie U ciox-
Hble BenlecTsa. SBnenue amorponuu. Mo-

nexkyisipHas Macca. Moibs. MonsipHas macca.

[TpopaboTka JIEKITMOHHOTO MaTepraia 20 20
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 13 13
Bcero (6e3 sx3amena) 108 108
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3auetHble EauHunml 4.0 4.0
5. ConepixaHue TUCHUILIMHBI
5.1. Pa3zaenbl AMCHUIIMHBI U BUABI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH
Bcero
yacoB | GopMuUpyeMbl
[Tpak. | Jlab. Cam. PMHDPY
HazBaHus pa3aenoB IUCIUTUIMHBI Jlek., u (Ge3 e
3aH., 4 | pab., 9 | pab., q
9K3aMe | KOMIIETEHIIUN
Ha)
2 ceMecTp
1 OCHOBHBIE MOHATHUSA U 3aKOHBI XUMHH. 2 2 6 OK-11
2 DHepreTuka XUMHUYECKUX MPOLECCOB. 3 2 4 13 |OK-11, [IK-23
XuMHU4YecKasi TEPMOJMHAMUKA.
3 XuMu4uecKkas KHHETHKAa. XUMHUYECKOE 4 2 4 7 17 | OK-11, IIK-23
paBHOBECHE.
4 DnexTpoxumudeckue npoieccol. Kop- 6 4 4 9 23 |OK-11, IIK-23
pO3Usl METAILJIOB.
5 PactBopsiI. 4 4 7 19 |OK-11, IIK-23
6 Ctpoenue aroma. [lepuonnueckuii 3a- 3 13 |OK-11
KOH ¥ TIEPUOANYECKAsi CUCTEMA XUMUYe-
ckux sneMmeHToB J[.M.MenneneeBa. Xu-
MHUYECKasl CBS3b
7 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 6 2 0 5 13 |OK-11
coenuHennii. PeakimonHas criocoOHOCTh
BEIIIECTB.
8 JlucnepcHbie CUCTEMBI. 3 0 0 1 4 OK-11
Hroro 3a cemectp 36 18 16 38 108
Uroro 36 18 16 38 108
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLHUILIMH (110 JIEKIHUSIM)
Copeprxanue pa3aenoB qucuuIuHel (mo | Tpymoemkocts, | @opmupyemsie
HaszBanus paznenos Aep pas AHCH ( pPYA ’ PMHPY
JIEKIIMSIM) q KOMIETEHITUU
2 cemecTp
1 OcHoBHble oHATHS | [Ipeamer xumun. ATOMHO-MOJIEKY/ISIpHAs 2 OK-11
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CTexnoMeTpuyeCcKUe 3aKOHbI: 3aKOH SKBUBA-
JICHTOB (TOHSATHE SKBUBAJICHTA U YKBUBA-
JICHTHOM Macchl), 3aKOH MOCTOSIHCTBA COCTa-
BAa XUMHUYECKUX COeIMHEHUN. ['a30BbIE 3aK0-
HBI: 3aKOH OOBEMHBIX OTHOIICHUM, 3aKOH
ABorazpo. [leproauueckuii 3aKoH U TEOpHUs
CTPOCHMS] XUMHYECKUX COCTUHEHUN.

Hrtoro

2 DHepreTuka
XUMHYECKHX
MIPOILIECCOB.
Xumuyeckas

TCPMOJUHAMUKA.

Xumnyeckas tepMoauHamuka. [lonsarue xu-
MHYECKON cucTeMsbl. Tunel cucrem. PaBHo-
BECHOE COCTOSIHUE CUCTEMBI. THUIIBI TEPMO-
TUHAMHYECKHUX MPOLECCOB: 00paTUMBIE,
HeoOpaTUMBble, CAMOIPOU3BOJIbHBIE, PABHO-
BeCcHbIE. OCHOBHBIE TIOHATHUS TEPMOANHAMMU-
KU: BHYTPEHHSS DHEPTrusi, paboTa, TersoTa.
ITepBb1it 3aKk0H TepMOAMHAMUKH. [ToHATHE
sHTaIbIMU. TermnoBoi 3¢ dexT peakuuu, K-
30TEPMHUYECKHE U IHAOTEPMUUECKUE PEAK-
. TepMOXUMHUYECKUE YPABHEHMS U UX
ocobennoctu. CTaHIapTHBIE TETIIOTHI 00-
pa3oBaHMsl BelecTB. 3akoH ['ecca, crnen-
cTBHE U3 3aKkoHa ['ecca. [loHsaTne sHTpOIIMM.
Bropoii u TpeTnii 3aKOH TEPMOAMHAMUKM.
CamMonpon30BOJIBHBIE ITPOLIECCHI. DHTAIIb-
NUHHBIN 1 SHTPONUIHBIN (pakTOpbl XUMUUE-
CKUX peakuuid. Dueprus ['m60ca.

Hroro

OK-11

3 XumMmuueckas
KUHETHKA.
Xumudgeckoe
paBHOBECHE.

XuMHuecKkasi KHHETHKA. | OMOreHHbIe U reTe-
porennbie peakiuu. CKOPOCTh XUMHUECKON
peakuuu. GakTOpsl, BIUSAIOIINAE Ha CKOPOCTh
peakiuu. BausiHue KOHIIEHTpAIMU Ha CKO-
POCTh peakUUU. 3aKOH JEHCTBYIOIINX MAaCC.
KoncranTa ckopoctu peakuuu. Biusiaue
TEeMIIepaTypbl Ha CKOPOCTh peakiuu. [IpaBu-
1o Bauat-T'odda. DHeprus akTuBaum u
ypaBHeHUE AppeHunyca. 3aBUCUMOCTb CKO-
pOCTH peakuuu OT KatanuzaTopa. Karanms
OO6patumble U HEOOpaTUMbIE XUMUYECKHE
peakuu. XuMHUYECKOE paBHOBECHE.
KoncranTa paBHOBecHus. 3aKOH JAEHCTBYIO-
X Mace s papHoBecus. [Ipunuumn Jle-
[Tarenpe. CABUT XMMUYECKOTO PABHOBECHS.

Hroro

OK-11

4 DeKTpOXUMHYECKHE
npoueccol. Kopposus

MCTAJIII0B.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE pEaK-
nun. CTerneHb OKUCIIEHNs, OKACIEHUE U
BOCCTaHOBJIEHHE. DIEKTPOAHBIE MPOLIECCHI.
DNEeKTPOIHBIE TOTEHIUA. YpaBHEHUE
Hepncra. 'anpBannuecKkuil 31€MEHT. DIeK-
TPOXUMHUYECKHUE MPOLECCHI. DIEKTPOABUKY-
11as1 cujla rajJbBaHUYECKOro aneMenTa. CraH-
JTapTHBINA BOAOPOAHBIN 3JIEKTPOJ. DIEKTPO-
JM3 B paciiaBe. DJIEKTPOJIU3 B pacTBoOpe. 3a-

OK-11
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koHbI Dapanes. Boixon no Toky. Kopposus
METaJUJIOB: XUMHUYECKasl, JIEKTPOXUMHYE-
CKasl. 3aluTa METauioB OT KOPPO3HH.

Hroro

5 PactBopbI.

PactBopsl, Tunbl pactBopos. IIponecc
pactBoperwusi. CrtocoObl BEIPAKEHUS KOH-
LIEHTpaLUU PacTBOPOB. PacTBOPUMOCTSD.
IIepeHachllieHHBIE PACTBOPBI. DHEPIreTUKA
pactBopenust. Kpucramnoruaparsl. CBoii-
CTBa paCTBOPOB HEDIEKTPOIUTOB. OcMOC.
3akon Bant-T'odda. 3akon Paynsa. Temnepa-
Typa KUIIEHUS U 3aMep3aHusl PaCTBOPOB.
Teopust HIEKTPONUTUYECKON JUCCOLMALINY.
Crenenp 1ucconyanny, KOHCTaHTa AUCCOLH-
aru. M3otonndeckuii koa¢ppurment. CBoii-
CTBa PaCTBOPOB IEKTPOIUTOB.

Hroro

OK-11

6 CtpoeHue aroma.
[Teproanueckuii 3ak0H
U TIEpUOauYecKas
CHUCTEMa XMMHUYECKHUX
3JIEMEHTOB
JA.N.Meunneneena.
XUMHUYECKas CBA3b

CrpoeHue aToMa U IepHOANYECKasl CUCTEMA
arieMeHTOB. KBaHTOBO-MexaHn4ecKkas Mo-
nenb atoma. ATomHast opoutans. dopma
aTOMHBIX opOuTanei (s, p). Ksantosble unc-
na. [Mpunnun [aymm. [Tpasuno I'yaaa. [pa-
Buio Kneukosckoro. [lepuonnueckas cucre-
Ma ¥ OPAJIOK 3al0JHEHUS YHEPTeTUYECKUX
YpOBHEH B CTPYKType atoMa. Pannycsl ato-
MOB U MOHOB. DJIEKTPOOTPULIATETBHOCTb.
OHeprus NOHU3ALUH, CPOACTBO K AJIEKTPOHY.
W3MeHeHne CBOIMCTB 3JIEMEHTOB U UX COEIU-
HEeHUi o nepuojaam u rpynnam. OCHOBHBIE
BH/JIbI XUMHUYECKOH cBsA3U.IIpupona xumunye-
CKOM CBSI3U. XapaKTePUCTUKN XUMUYECKON
cBs3u. KoBajieHTHas CBsI3b, MEXAHU3MBI €€
o0Opa3oBaHMsI: OOMEHHBIH, TOHOPHO-aKIEeN-
TOpHBIN. [ToJISIPHOCTH KOBAaJIEHTHOM CBSI3H.
Honnas cBsa3b. Metammueckas cBsa3b. Ou-
3MYECKOE COCTOSIHME BellecTBa. TBepaoe
TEJN0. DHEPTUsl KPUCTAIIIMYECKOH perieT-
KH. TUITBI KPUCTAINIMYECKUX CTPYKTYP U UX
CBOMCTBA.

Hroro

OK-11

7 OCHOBHBIE KIIACCHI
HEOPraHUYECKUX
COEIMHEHH.
Peaknmonnas

CITOCOOHOCTH BEIIECTB.

Knaccudukaiys XuMU4ecKuX COSTMHEHUI.
Crenenb okucienusi. OCHOBHBIE KJIACChI
HEOpPraHWYeCKux coearuHeHnil. KucmoTsl,
COJTH, OCHOBAHMsI, OKCHJIBI, UX Ki1accuduka-
Us 1 XUMUYECKue cBoiicTBa. KucnorHo-
OCHOBHBIE CBOICTBa BemiecTB. CBOWCTBA aM-
dotepHocTu. Peakiimonnast cnocoOHOCTh
aM(pOTEePHBIX OKCUIOB W THAPOKCH]IOB.
Tunel coneil. I3MeHeHne KUCIOTHO-OCHOB-
HBIX CBOMCTB 3JIEMEHTOB 110 MIEPUOJAM U
rpynnam. DJIEeKTPOIUTHI. DJIEKTPOIUTHYE-
CKasi AUCCOLMALIMS.

OK-11

CornacoeaHa Ha noptane Ne2 49413




Hroro 6

8 HducnepcHbie Hucnepcubie cuctembl. Kimaccuduxarmst 3 OK-11
CHCTEMBI. JIMCTIEPCHBIX CHCTEMBI. AJICOPOIIMOHHBIC
npoIiecchl. OMynbcuu, cycrnensuu. Komro-
UJIHBIC PACTBOPBHI.

Hroro 3

Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (NPeAblTy IIUMH)
U obecneynBaeMbIMU (NMOCJAETYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHU ) AUCITUTUIMHAME TPEICTAaBICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pasaciioB JTaHHOM AUCHUIUINHBI, JJIS1 KOTOPBIX HCO6XOI[I/IMO

HauMeHOBaHME TUCIUILTHH M3ydeHre o0ecneurBarouX U 00eceunBaeMbIX JUCIUILTUH
1 2 3 4 5 6 7 8
[Tocnenyromue AUCIUTITHHBI
1 bezonacHOCTh KU3HEAEATEIb- N n n N n n n i
HOCTHU
2 IIpombllIeHHAsT SKOJIOTHS + + + + + + + +
3 TexHOTEHHBIC U TPUPOIHBIE N . n n n " N N
ucC
4 OUBUKO-XUMUYIECKUE METOIBI
A + + + + + + + +
aHainm3a
DOU3UKO-XUMUYECKUE I -
5 ®usuko €CKHE MpOoLEC n n i i n + + +
ChI B TexHOC(epe

5.4. CooTBeTcTBHE KOMIIETEHIIMii, GOPMHUPYEMBIX PH U3yYEeHUH TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUJOB 3aHS -
TUH

Komneren Bunwl 3agstuit

dopMbI KOHTPOJIS
1A Jlek. [Tpak. 3aH. JIab. pao. Cam. pa0.

OK-11 + + + + KonTponbhas pabota, OT-
9eT 110 HHIUBUIYAThHOMY
3aJIaHHI0, DK3aMeH,
KoncnekT caMonoaroToBkH,
Otuet no maboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect

[1K-23 + OtyeT no nabopaTopHoii pa-
oote, Tect

6. UHTepakTHBHBbIE MeTO/ALI M (POPMBI OPraHU3ALUH 00yYeHH S
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTtopHbIX padoOT npuBeaeHo B Tadbmmue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

Tpynoemkocts, | Dopmupyembie
HasBanus paznenos HaumeHnoBaHue 1a60paTopHBIX paboT 246 ’ PMHDPY
q KOMITETEHITUN
2 cemectp
2 DHepreTuka Onpenenenue TeroBoro 3pdexra peakuuu 4 OK-11, TIK-23
XUMUYECKUX HEeNTpanu3aluuu
IIPOLIECCOB. Wroro 4
Xumuyeckas
TEPMOJNHAMUKA.
3 Xumunueckas CKOpOCTh XUMUYECKUX peakuuil. Xumuue- 4 OK-11, TIK-23
KUHETHKA. CKOE€ PaBHOBECHE.
XUMHUYECK
ccroe Uroro 4
paBHOBECHE.
4 DnekTpoxuMuueckue | DnekTpoiaus. Kopposus OK-11, ITK-23
npoueccel. Kopposus | oro
METAaJIJIOB.
5 PacTBOpBI. PacTtBopsI OK-11, I1IK-23
Hroro
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
HaunmeHoBaHue mpakTHYECKUX 3aHITHI TpynoeMkocTtsb, | Dopmupyembie
Ha3zBanus pasznenos P Py ’ PMHPY
(ceMuHapoB) q KOMITETEHIIUU
2 ceMecTp
1 OcHOBHBIE OHATHS | BXOIHOW KOHTPOJIb (HAllMCAHUE CUMBOJIOB 2 OK-11
Y 3aKOHBI XUMUH. XUMHUYECKHUX AJIEMEHTOB, PaCYET MOJIIPHBIX
Macc COeMHEHUH, paccTaHOBKA KO GUIH-
€HTOB B ypaBHEHUSX peakuuii). Pemenue 3a-
Jad: 1) HaxoXKAeHHEe SKBUBAJIEHTA IPOCTHIX
BEIIECTB; 2) pacyeT SKBUBAJIEHTHBIX Macc
IIPOCTHIX U CJIOKHBIX COETUHEHMI; 3) pacueT
o0Bbema raza mpu HOPMaJIbHBIX YCIOBUSAX U
YCIIOBUSIX, OTIIMYHBIX OT HOPMaJIbHBIX; 4)
pacueT yucia YacTHIl BEIECTBA B OIpeie-
JIEHHOM Macce Win 00beMe; 5) peleHue 3a-
Jlad C XUMUYECKUMU YpaBHEHUsIMHU; 0) 3a1a-
yd Ha "M30BITOK-HETOCTATOK"
Hroro
2 DHepreTuka 1)pacuet termmoBoro 3dekxra peakiuu 1mo 3a- OK-11
XUMHUYECKHUX kony ['ecca; 2) onpenenenue Tuna peakuu
MPOLECCOB. (9K30-, SHIOTEPMUYECKHI); 3) pacueThI 1O
Xumuueckas TEPMOXUMHUYECKUM ypaBHEHUSIM; 4)onpee-
TEPMOIMHAMUKA. JICHHE CaMOIPOU3BOJILHOTO HAMIPABIICHUS
IIPOTEKAHUS PEaKIMHK; 5)pacueT TEpMOIuHA-
MUYECKHUX MapaMeTpOB MPOTEKaHUsI peakLuu
Hroro 2
3 Xumnueckas 1)3anuce 3aKoHA ACHUCTBYIOIIMX MACC IS XH- OK-11
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KUHETHKA.
XUMHYECKOE
paBHOBECHE.

MUYECKUX peaklnii;2)pacuer N3MEeHEHHS
CKOPOCTH PEaKIUU MPU U3MEHEHHUH JIaBJie-
HUSl, KOHIIEHTPAILlMU PeareHToB; 3) pacyeT u3-
MEHEHHSI CKOPOCTH PEAKIIUHU MTPH MOBBIIIE-
HUU TeMIiepaTypsl o npasuiny Bant-I'odda
U ypaBHEHUIO AppeHnyca; 4)pacueT TemIe-
patypHOro KodpduImueHTa CKOpoCTH peak-
1IKU; S)ompeiesieHne SHEPTUH aKTUBAIIUHU pe-
aKuuu; 6) omnpeaeneHs CMEIEHUs! paBHOBE-
CHsl IPU U3MEHEHUHU TEMIIepaTyphl, JaBJje-
HUSl, KOHIIEHTPALMK; 7)pacueT KOHCTaHT paB-
HOBECHsI XUMUUYECKUX peaKIuil; 8) pacuer
M3MEHEHUs KOHIIEHTPAIUi peareHTOB Yepes
KOHCTaHTY PaBHOBECHS

HUtoro

4 DIEKTPOXUMUYECKHE
npouecchl. Kopposus
METAJIJIOB.

l)HanucaHue OKUCIUTENbHO-BOCCTAHOBH-
TEJbHBIX PEAKLNi; 2) ONMCAHUE TPUHIINIIA
paboTHI TaIbBAaHUYECKOTO DJIEMEHTA; 3) 3a-
IIUCh YPaBHEHUI peakluii, IPOTEKAIOIINX B
raJlbBaHUYECKOM dJIEMEHTE; 4) pacueT dJeK-
TPOJHOIO OTEHIMAJIa IPU CTAaHAAPTHBIX U
HECTaHJApPTHBIX YCIOBHUAX; 5) pacyeT AJeK-
TPOABMKYIIEHN CHUJIBI TAJIbBAHUYECKOTO dJIe-
MEHTa; 6) cocTaBleHUe YpaBHEHHH 3JIeK-
TPOJHBIX MPOLIECCOB IIPH NIEKTPOIIN3E pac-
IUTABOB U PACTBOPOB; 7) BHIYMCIECHUE MACCHI
1 00bEMOB 00pa30BaBIINXCS POTYKTOB B
mpolecce AeKTpoan3a no 3akoHam dapanes;
8) ompeneneHue BIXO/a MO TOKY; 9)cocTaB-
JIEHUE YPaBHEHUH peakUui IPU XUMHYECKON
U DJIEKTPOXUMHUYECKON KOPPO3UH METAJIIOB;
10) BBIOOp 3aIIUTHOTO MOKPBITUS OT KOPPO-
3UH

HUroro

OK-11

5 PactBopsI.

1)pacueT HaBeCKH AJIsi HPUTOTOBIICHUS
PacTBOPOB pa3HbIX KOHLIEHTpALUil; 2)pacue-
THI JJIS1 IPUTOTOBIICHUS PACTBOPOB METOJIOM
pa30aBieHus; 3) onpeaesieHue OCMOTHYECKO-
ro JaBJICHUs pacTBopa; 4) onpeneaeHue Ten-
JIOTBl PAaCTBOPEHHUS; S)pacyeT TeMIIepaTyphl
3aMep3aHus U KUIIEHUS! PaCTBOPOB; 6) BbI-
YHCIIEHNE N30TOHNYECKOro K03 (PUIINEHTa;
7) onpenieneHre CTETIEHN U KOHCTaHThI TUC-
COLIMAIIMU PAaCcTBOpa; §) ONpesieIeHue BOI0-
POIHOTO MOKA3aTelisl U PEaKIUH CPEIbI.

HUtoro

OK-11

6 CtpoeHune aroma.
[leproanyeckuii 3ak0H
Y TIepUOIUIeCKast
CHUCTEMa XMMHUYECKHUX
2JIEMEHTOB
JI.A.Menneneena.

1 )onpenenenue NOA0KEHNU XUMHUUECKOTO
srieMeHTa B Tabiuie MeHeneeBa 1 €ro xu-
MHYECKUX CBOWCTB;CPABHEHUE CBOMCTB XU-
MHUYECKHX 2JIEMEHTOB: 2)OKHCIUTEIbHO-
BOCCTAHOBHTEIIBHBIX; KHCIOTHO-OCHOBHBIX;
paguycoB aTOMOB U HOHOB, METAJUINYECKUX U

OK-11
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Xumudeckas CBsI3b

Tabimiie MeHgeneeBa

HEMCTATNIMYCCKUX UCXOO U3 ITOJIOKCHUA B

HUtoro

7 OCHOBHBIE KIIACCHI
HEOPraHUYECKUX
COEIMHEHH.
Peaknmonnas

CITOCOOHOCTH BEIECTB.

1) nanucanue GopMys1 XUMUYECKUX Be-
I11eCTB; 2) HaNMCcaHue Ha3BaHUH XMMUYECKUX
COEIMHEHMI, OIIPE/IeNICHNE KIJIacCa BEIECTB;
3) cocTaBiieHHE YpaBHEHHH AJIEKTPOIUTHYE-
CKOM Auccoluanuy; 4) HalMcaHue ypaBHe-
HUM TUAPOJIN3A, ONPEACIEHUE TUIIA COJIEH;
S)cocTaBiieHHe ypaBHEHUN PEaKIUid pa3HOTO
THUIIA, LIETIOYKH NIPEBPALLEHUI

OK-11

HUroro

Hroro 3a cemectp

9. CamocrosiTesibHasi padora
Bunbl camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

Tabimiie 9.1.
Ta6muia 9.1 — Bugbl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh M (HOPMHUpPYEMbIe KOMIIETEHIHH
Bunasl camocrositensHor | Tpynoemkocts, | DopMupyembie
HaszBanus pasznenos a PYA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIETEHIIUN
2 ceMecTp
1 OcHOBHBIE IToaroroBka K nmpaxkTuye- 1 OK-11 Koncnekr camonon-
MOHATHUSA U 3aKOHBI | CKUM 3aHATHUSAM, CEMUHA- rotoBku, KoHTpob-
XUMUHU. pam Has pabora, Ompoc
ITpopaboTKa JEeKIIMOHHO- 1 HA 3aHATHIX, OTdeT
10 WHIUBU BHO-
ro Marepuana 0 MHIMBUIYAILHO
My 3ajaHuto, Tecrt,
Hroro 2 OK3amMeH
2 DHepreTuka IToaroroska K nmpaxkTuye- 1 OK-11 Koncniekt camonon-
XUMUYECKHUX CKHUM 3aHSTHSM, CEMHUHA- rotoBku, KoHTposs-
IIPOLIECCOB. pam Has pabota, Onpoc
XuMugeckas Ha 3aHATUAX, OTYeT
ecka [TpopaboTka JEKIIMOHHO- 2 asa » Orie
TEPMOJIUHAMUKA. ro MaTepuaa 0 UHAUBUAYAIBHO-
My 3aaaHuto, OT4eT
[TonroroBka k maboparop- 1 110 1aG0PaTOPHO#H
HBIM pa6OTaM pa60Te’ TecT
Hroro
3 Xumnueckas [ToaroroBka k mpakTuye- OK-11 KoncnexT camonon-
KUHETHKA. CKHUM 3aHSITUSIM, CEMHUHA- rotoBku, KoHTpoIIb-
XUMHUECKOe pam Has pabora, Ompoc
paBHOBECHE. TIpopaBoTKa MEKIHOHHO- 3 Ha 3aHATHAX, OTUeT
10 WH]TUBU BHO-
ro Marepuaia O MHIUBUIYATILHO
My 3aaHuto, OT4er
[ToaroroBka k naboparop- 2 110 J1a6OPaTOPHO
HBIM paboTam pa6ore, Tect
Hroro
4 [ToaroroBka k nmpakTuye- 4 OK-11 Koncnekr camormnon-
DIEKTPOXUMUYECKH | CKUM 3aHATUSAM, CEMUHA- rotoBku, KoHTpoms-
€ TMPOLIECCHI. pam Has pabota, Onpoc
K Hst Ha 3aHsATHAX, OTUeT
Oppos [IpopaboTka JeKIHnOHHO- 4 a3a , OTae
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METAaJUIOB. ro MaTepuasa 10 UH/UBUYaJIbHO-
[Toxroroska k aboparop- 1 MY 3agaHmo, OT?eT
HBIM paGOTaM 1o JabopaTopHOH
pabore, TecT
Hroro
5 PactBoOpsI. IToaroroBka K nmpaxkTuye- OK-11 Koncnekr camonon-
CKUM 3aHATHUSIM, CEMHHa- rotoBku, KoHTposs-
pam Has pabota, Onpoc
Ha 3aHATHAX, OTUeT
[TpopaboTka JEKIMOHHO- 4 asa » OTue
10 UH/AUBUYAJIbHO-
ro Marepuaina O MHAMBHILY 0
My 3ananuto, OTuer
[TonroroBka k naboparop- 1 110 1a6OPaTOPHO
HBIM pa6OTaM pa60Te’ TecT
UTtoro 7
6 Crpoenue atoma. |[loaroroBka k mpaxTuue- 1 OK-11 Koncnekr camono-
[lepnognueckuii CKUM 3aHATUSAM, CEMUHA- rotoBKku, KoHTpOIIb-
3aKOH U pam Has pabota, Ompoc
NepuoIuecKas Ha 3aHATUAX, OTUeT
CpHOAHCC [TpopaboTka JTeKIHOHHO- 2 3 , OTae
UCTEM 10 WH/INBH BHO-
cucremMa ro MaTepuasa 0 MHIUMBUIYAIbHO
XUMUYECKUX My 3ajaHuto, Tect
JJIEMEHTOB Hroro 3
J.A.Menneneena.
XuMUYEeCKasi CBSI3b
7 OCHOBHBIE [ToaroroBka k mpakTuye- 2 OK-11 Koncnexr camomno-
KJIacChl CKHUM 3aHATUSAM, CEMUHa- rotoBku, KoHTpoI1b-
HEOPraHUYECKUX pam Has pabdorta, Onpoc
;J)OCI[I/IHGHI/II/I. TpopaGoTKa NEKIHOHHO- 3 Ha 3aHATUAX, OTUeT
KIIMOHHAS 110 WH/IUBU BHO-
CAKIHOHHA ro Marepuaina O MHAMBHYaTbHO
CHOCOOHOCTh My 3a1aHuio, Tect
BEIIECTB. Hroro 5
8 JlucnepcHbie [IpopaboTka JIEKITMOHHO- 1 OK-11 Koncnekrt camono-
CUCTEMBI. ro Marepuaia rotoBku, Omnpoc Ha
Wroro 1 3aHATHAX, Tect, Ok-
3aMeH
Hroro 3a cemectp 38
IToaroroska u ciaya dK- 36 OK3ameH
3aMeHa
Hroro 74
10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

o o MakcuMaJILHBIN
o MaxkcuMalILHBIN MaxkcuMalILHBIN
DneMeHThl yueOHOM 0aut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  Oam 3a nepuon
JIESITEILHOCTH Mexny 2KT u Ha ceMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
KoncnexT camomoaroros- 2 1 1 4

CornacoBaHa Ha noprane Ne 49413 11



K1

KonTponbhas pabota 7 5 3 15
Omnpoc Ha 3aHATHAX 7 6 5 18
OT4eT Mo MHAUBUTYAITb- 5 3 2 10
HOMY 33JIaHHIO

OtyeTt no nabopaTopHOM 2 6 8
pabote

Tect 7 5 3 15
Hroro makcumym 3a nepu- 28 22 20 70
on

DK3aMeH 30
Hapacratomum urorom 28 50 70 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6aIOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

banbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

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

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpereraento)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Koposun H.B. O0mas xumus : yaeOHuk as BTy308 / H. B. KopoBun. - 7-e u3n., ucrp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., Tabn. - (ITo6enurens KoHKypca yueOHUKOB). - bubmmorp.: ¢. 546.
-IIpenm. ykas.: c. 547-558. (nanmuune B 6ubnmorexke TYCVYP - 220 3k3.)
2. OcHOBHI 001IeH ¥ (PU3NYECKON XUMUU [ DIEKTPOHHBIN pecypc]: YueOHoe mocodue / TuxoHo-
Ba M. B., ExumoBa U. A. - 2015. 200 c. — Pexxum noctyma: http://edu.tusur.ru/publications/5136 (nata
obpamenus: 14.11.2020).

CornacoBaHa Ha noprane Ne 49413 12




12.2. lonotHUTEILHAS JTATEPATYpPa

1. T'muaxa H.JI. OGmas xumus : yaeoHoe mocodue 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.) (Hamnuue B ondmuoreke TYCVYP - 37 2k3.)

2. Xwumus: Yuebnoe nocodue / I'. B. CmupHoB, I'. M. Slkynuna; MuHHCTEpPCTBO 00pa3oBaHUs
Poccuiickoit @enepanuu, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM YMNPABJICHUS U PaIUOIJICK-
TpoHuKH, Kadenpa TexHomoruu paanodaeKTpoHHoM ammapatypsl. - Tomck : TMIJIO, 2000. - 157 c. : un
(maymune B 6ubmmoteke TYCYP - 31 73k3.)

3. T'munxa H.JI. 3agaum u ynpakHeHus mo oouieit xumun : Yuebnoe nocodue st 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. :
Bricmrast 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: Dab Konrent, 2012. - 170 c.: u.
- bubmorp.: c. 157. (nanuune B 6ubamoreke TYCVYP - 62 5k3.)

6. Xumus [InekTpoHHBINA pecypc]: YuedHnoe nmocobue / Yukun E. B. - 2012. 170 c. — Pexum
noctyma: http://edu.tusur.ru/publications/1138 (mata o6pamenus: 14.11.2020).

12.3. YueOHO-MeTOAUYECKHIE MTOCO0OU

12.3.1. O0s3aTesibHbIE y4eOHO-MeTOAUYeCKH e MOCO0Uus

1. Xumwus [OneKkTpoHHBIN pecypc]: MeToauueckue ykazaHus AJis IPOBEACHUS IPAKTUUYECKUX 3a-
HSITUH, J1aOOpaTOPHBIX pabOT ¥ OPraHU3alMH CAMOCTOATEIHHONU PabOThl CTYAEHTOB MO JUCIUILINHE «XH-
mus» / TuxonoBa M. B. - 2015. 26 ¢. — Pexum gocrtyma: http://edu.tusur.ru/publications/5137 (nata 00-
pamenus: 14.11.2020).

2. Yuxun E.B. CoopHuk 3ama4 o obmieid xumuu [Tekcr] : yueOHO-MeToanueckoe nocoodue / E.
B. Uukun; pen. kana. xuM. Hayk A. U. 'anmanos; pen. C. 5. AnekcannpoBa; MUHHUCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickon ®@enepanyu, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuoaekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U pa-
T03IeKTpoHUKH, 2015. - 296 c. (Hanuuue B 6udbmmorexke TYCVYP - 100 5k3.)

3. COopHHK 3a7a4 ¥ yIPaXHEHUH 10 o0mIel XuMun [IIeKTpoHHBIN pecypc]: COOpHUK 3a1a4 1
ynpaxHeHuit mo oOmei xumum / Yukun E. B. - 2012. 220 c¢. — Pexum pocryna:
http://edu.tusur.ru/publications/642 (nara oopamenus: 14.11.2020).

4. JlaGopaTtopHble pabOTHI M0 XUMUU [DIEKTPOHHBIN pecypc]: YueOHO-MeToanIecKoe mocobue
JUTSL IPOBEACHUS JTa0OpaTOPHBIX PadOT M OpraHU3aIM CaMOCTOSTEeNIbHOM paboThl cTyaeHToB / TuxoHOBa
M. B. - 2018. 50 c. — Pexum noctyna: https://edu.tusur.ru/publications/7169 (mara oOpamieHwus:
14.11.2020).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIIPUATHUS UHPOPMAITIH.

JL1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JIM1 ¢ HApYLIeHUSIMHA OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. http://edu.tusur.ru
2. https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opynoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATH

VYueOHast aymuTopus

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHATUN MPAKTUIECKOTO TUTA, YIeOHAsT ayauTOpHs JUIsl IPOBEACHUS 3aHSATUI CEMUHAPCKOTO THIIA,
MOMEIIEHHE Il KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX paboT), TOMEIIEHHE JIsl IPOBeie-
HUS TPYNIOBBIX U WHIAVNBUIYAIBHBIX KOHCYJIBTAI[UH, TOMEIIECHHUE JJIsI IPOBEICHUST TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHON aTTeCcTallii, MOMEIICHNE I CAMOCTOSTEIbHON paboThI

634050, Tomckast obnactb, . Tomck, Jlenuna npocnexr, 1. 40, 423 ay.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- Komnsrotep Pentium Dual Core G850;

- TeneBuzop LED 47,

- [lIka¢ mabGopaTopHbIil (BBITSIKKA);

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecTo mpemnoaBarens.

[IporpamMmmHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1adopaTopHbIX padoT
JlaGoparopusi XuMmuu
yueOHast ayuTOpHs U IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIIA
634050, Tomckast o6mactb, T. Tomck, JlennHa npocriekT, 1. 40, 424 ay.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- Jlocka MarHUTHO-MapKepHasi;
- Cron mabopatopublit (6 mIT.);
- Cton mabopaTopHbIil BEICOKHH - 3 (6 mIT.);
- ®oroanexrpokiopumerp KOK-3-01;
- [lIxad BBITSKHOM;
- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo mpemnoaBares.
[TporpamMmmHoOe obecnieueHure He TpeOyeTcsl.

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOTPaAMMHOe odecreyeHue JIs CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
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- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0OOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOIIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaIU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  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
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA
1. 3akpeiTas cucrema. ..
a) 0OMEHHMBAETCS C OKPY’KalOIIeH Cpeaoil sHepruel, HO He MOXKeT OOMEHHUBATHCS BEIIECTBOM;
0) oOMEeHUBaeTCs ¢ OKPYKAIOIIEH Cpeol BEIIECTBOM U DHEPTUCH;
B) HE OOMEHHBAETCSI C OKPYXKAIOILEH cpeloil HU BEIIECTBOM, HU SHEPTHEi;
T') 9TO CHCTEMA, TJIe TIPOTEKAIOT TOJIHKO TOMOTEHHBIE PEaKIINU
2. CornacHo 3akony I'ecca, TeraoBoif 3 GeKT peakiuy He 3aBUCHT OT...
a) COCTOSIHUSI ICXO/THBIX PEareHTOB;
0) cOCTOSIHUS MPOJYKTOB PEAKIINU;
B) ITyTH MIPOTEKAHUS PEAKIINH;
I') arperaTHOTO COCTOSIHUSL MCXO/IHBIX PEareHTOB U MPOIYKTOB peaKuu
3) DHTpomnus - 3T0 TepMOANHAMUYECKas GYHKIIMS, KOTOpasi OTBEYAET 3a...
a) U3MEHEHHE YHEPTUU B CUCTEME;
0) U3MEHEeHNe TEIUIOTHI B OKPYXKAIOIIEH cpere;
B) OECTIOPSIJIOK B CUCTEME;
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) paboTy, COBEpIIAEMYI0 CHCTEMOM

4) Ilpormecc mpoTEeKaeT caMONPOU3BOJILHO B OOpAaTHOM HAamNpaBiICHHUH, €ClIM U3MEHEHHUE SHEPruu
['ub6ca...

a) <0

6) >0

B) paBHO 0

T') paBHO MU3MEHEHUIO SHTPOITUHI

5) CornacHo 3aKOHY ACHCTBYIOIIMX MacC, 3aBUCUMOCTh CKOPOCTH PEAKIMK OT KOHIICHTPAIMH HC-
XOJIHBIX PEareHTOB... a) 00PaTHOMPONOPIIMOHATIBHAS;

0) SKCIIOHEHIIMAJIbHAS,;

B) JIMHEIHAS;

r) Jorapudmudeckas

6) [t G0NBIIMHCTBA XUMHUECKUX PEAKIM TeMIepaTypHbIi KO3 PUIUEHT paBeH...

a)2;

0) 1-2;

B) 3-4;

r) 2-4

7) XuMHUECKOE PAaBHOBECHE - 3TO COCTOSTHHE CHCTEMBI, IIPH KOTOPOM...

a) BCE MapaMeTphbl CUCTEMBI OJIMHAKOBHI BO BCEX TOYKAX M HE U3MEHSIOTCS BO BPEMEHU;

0) CKOPOCTh MPSMON PEAKIIMK paBHA CKOPOCTH OOPATHOM pPEeaKInuu;

B) B CHCTE€ME HE MPOTEKACT XMMHUECKUX PEaKIIUil;

T') BCE PEaKIMu B CUCTEME UAYT C OMPEIEICHHBIMU CKOPOCTIMU

8) Ilpu nobaBieHNHN KaTaIM3aToOpa CKOPOCTh PEAKIIMU YBEITUIUBACTCSA, TaK KaK...

a) YBEIMYMBACTCS KWHETHYECKasi SHEPTus YacTHUIL;

0) yMEHBIIIAETCS YHEPTHSI AKTUBALINY;

B) U3MEHSETCS MEXaHU3M PEaKIIHH;

T') YBEIIMYUBACTCS KOHIIEHTPAIIUS UCXOTHBIX PEareHTOB

9) B xakoM HarpaBiICHUH HIET FICKTPUICCKUN TOK B TAIIbBAHUYCCKOM dJIEMEHTE?

a) OT KarojJa K aHO.Y;

0) cieBa HaIpaBo;

B) CIIPAaBO HAJIEBO;

T') OT aHOJIa K KaToIy

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

a)>0;

06) <0;

B) < 0 wm > 0;

r)=0

11) Cornacuo 1 3akony dapanes, Macca BEIIECTBA, OCAXKISCHHOTO Ha JJIEKTPOJIE, MPOTIOPITUOHATH-
Ha...

a) HaTPSDKEHUIO;

0) KOIUYECTBY BEIIECTBA;

B) COTIPOTHBJICHUIO;

') CUJIe TOKa

12) IIpu 57eKTpOXUMUYECKON KOPPO3UH METaIa TPOUCXOIHT...

a) BOCCTAHOBJICHHE METAJLJIA;

0) BOCCTaHOBJICHHE Ha aHOJIC;

B) OKHCJICHUE METAIIIA;

') OKHCJICHHE Ha KaToJIe

13) Ilpu kakoii ciocoOe BhIpasKEHUsT KOHIIEHTPAIIUS pacTBoOpa usmepsiercst B %?

a) MOJIsIpHAst JT0JIS;

0) MoJIsIpHast KOHIIEHTPALUS;

B) MaccoBasi J0J1s;

') HOpMaJbHasi KOHIICHTPAIUs

14) Kak u3meHseTcs TeMreparypa KAIeHUs] pacTBOpa M0 CPAaBHEHHIO C YHCTHIM PacTBOpUTEIIEM ?
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a) TOBBIILIACTCS,

0) MOHMXaETCS;

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

') HE MCHSETCS

15) OcmoTHueckoe TaBJIeHHE PacTBOPa HENEKTPOIUTA MOXKHO PACCUUTATE IO (DOpPMYIIE. ..

a) P=kRT;

0) P=RT;

B) P =1RT,;

r) P=CRT

16) pH B HEWTpanbHOM Cpene paBeH...

a) <7,

0)>7,

B) 7;

r) 14

17) Kakoii THIT KpHCTAJUIMYECKOM pelIeTKH nMeeT Hanbosee cialdbie CBA3U?

a) aToMHas;

0) MOHHas,

B) MOJICKYJISIpHAas,

') MeTaJUTHYECKast

18) Kakwue 351eMeHThI MPOSIBISIOT MIPEUMYIIECTBEHHO METAIUTHYECKUE CBOMCTBA?

a) S, p-JIEMEHTBHI;

0) s,p,d - PIeMeHTHI;

B) p, d - SIEMEHTHI;

r) s,d - aIeMeHThI

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

a) MOJIEKYJIsIpHas;

0) MoHHas;

B) METaJUIMYECKas;

T') aTOMHas

20) Ucxons u3 3MeKTPOHHON KOH(UTYpaluu, OMpeAeanuTe XUMHUUECKUN 3JIeMEHT, 00JaJaromui
OKHUCJIUTEIHHBIMU CBOMCTBAMHU.

a) 1s2 2s2 2p6

0) 1s2 2s2 2p6 352 3p5

B) 152 252 2p6 352 3p6 4s2

r) 152 2s2

21) B koutouIHBIX pacTBOpax JUCIEPCHOM (pa3oil sIBISIOTCS:

a) TBEP/IbIC YaCTHUIIbI

0) Karuiy )UJIKOCTH

B) B3BECH

I') MOJIEKYJIBI I'a30B

22) Ilpu cmemmBaHuU Macia ¢ Bojiol B npucytcTBuu [IAB oGpasyercsi....

a) smynbeus 1 pona

0) sMynbcus 2 poaa

B) HEYCTOWYHBAs SMYJIbCHUS

') cMech AMYyJbcHil 1 1 2 pona.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. IIpenmer xumMuHu. ATOMHO-MOJIEKYJsSIpHAs Teopus. OCHOBHBIE NOHATHSA: aTOM, MOJIEKYJIA, HOH,
xumuueckuil anemeHt. IlpocTeie u crnoxxHble BeuecTtBa. Monb. MomnsipHast Mmacca. DKBUBaJIEHT, YKBHBa-
JICHTHas Macca.

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

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

4. CtpoeHue atoMa U NEpUOAMUYECKas CUCTEMA IEMEHTOB. KBaHTOBO-MeXaHNUECKasi MOJIENb aTo-
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Ma. ATomHast opOuTans. opma aTOMHBIX opOUTanei (s, p).

5. KBanrossie uncina. [Ipunmun [Mayma. [pasuiio ['yana. [IpaBuno KieukoBckoro.

6. Ilepuonnyeckasl cucTemMa 1 NOPSAJOK 3al0JHEHUS YHEPTETUUECKUX YPOBHEN B CTPYKTYpE aToma.

7. Pagrychl aTOMOB M MOHOB. DJIEKTPOOTPHUILIATEIBHOCTh. JHEPTUs HOHU3ALNH, CPOACTBO K JJICK-
TpoHy. I3MEeHEHNE CBOMCTB 3JIEMEHTOB U UX COSAUHEHUN 110 IIEPUOAAM U IPYIIIAM.

8. OCHOBHBIE BUJIbI XUMUYECKON CBs3U. [Ipupona xumMuueckoil cBsi3u. XapaKTepUCTUKA XUMHUE-
CKOM CBSI3H.

9. KoBanieHTHas CBsA3b, MEXaHU3MBI €€ 00pa30BaHMsI: OOMEHHBIHN, JOHOPHO-AKIIEITTOPHBIM.

10. TTonsipHOCTH KOBaJICHTHOI CBSI3H. Teopusi BAIGHTHBIX CBSA3EH U 00BSCHEHHE BAJIEHTHOCTH dJIe-
MEHTOB METOJIOM BAJICHTHBIX CBsI3eil. OCHOBHOE U BO30YX/IEHHOE COCTOSHUE aTOMA.

11. IIpocTpancTBEHHAs CTPYKTypa MOJIEKY. THUIbI CBSA3EH — O, T.

12. Monnas cBsa3b. Metamnndeckast CBA3b.

13. ®usnyeckoe COCTOSHUE BELIECTBA. TBepHoe Teno. DHEPIrUs KPUCTAIUIMYECKOM pPELIETKH.
Turbl KPUCTAUITMYECKUX CTPYKTYP M UX CBOMCTBA.

14. Knaccuduxanus XuMUYECKUX COeAMHEHNH. bruHapHble coeiuHeHus, UX OCHOBHbIE TUTIBL. CTe-
neHb okucienus. CoctaB OMHAPHBIX COSTUHEHU.

15. Kucnotsl, conu, OCHOBaHUSI, OKCU/IBI, UX KIACCU(PHUKAINA U XUMHUUECKHUE CBOHCTBA.

16. CotictBa amdoTepHOCTH. PeakiioHHast cltocoOHOCTh aM(OTEPHBIX OKCHJIOB U THAPOKCHIOB.

17. PactBOpbI, Tl pacTBOpoB. IIpomecc pacTBopeHus.CrnocoObl BBIPaXEHUS KOHIICHTPALUU
pacTBOPOB.

18. PactBopumocTs. IlepeHachllieHHbIE PacTBOPBI. DHEpreTuka pactsopenus. Kpucramiornapa-
THI.

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

20. Teopus snekTponuTUYecKoil quccouuanuu. CTerneHb AMCCOUUAlNM, KOHCTAaHTa IUCCOLUALIUHN.
N3oronnueckuii koddduinent. CBOMCTBA paCTBOPOB AJICKTPOJIUTOB.

21. Xumnueckas TepmoauHamuka. [lonsatue xumuueckoi cuctembl. Tumbl cucteM. PaBHOBeCHOE
COCTOSTHUE CHCTEMBI.

22. Tunbl TEpMOANHAMHYECKUX MPOLIECCOB: 00paTUMbIe, HEOOpaTUMbIE, CAMOTIPOU3BOJIbHBIC, PAB-
HoBecHble. OCHOBHBIE MOHATHS TEPMOJMHAMUKU: BHYTPEHHSS SHEPrus, paboTa, TemsoTa.

23. TlepBerit 3akoH TepMonuHamMuKu. [loHsTue sHTanbnuu. TermmoBoi AGGeKT peakiun, K30Tep-
MUYECKHE U YHIOTEPMHUUYECKHUE PEAKIIUH.

24. TepmoxuMu4ecKHe ypaBHEHHs U UX ocoOeHHOCTH. CTaHIapTHbBIE TEIUIOTHI 00pa3oBaHMS Be-
LICCTB.

25. 3akoH ['ecca, cneacteue u3 3akoHa ['ecca. Ilonarue snTponuu. Bropoil u TpeTHii 3aK0H TeEpMO-
JUHAMMKH.

26. CaMOIIpOM30BOJIbHBIC MPOLIECCHl. DHTAIBIIMUHBIA U SHTPOIUHHBIN (PaKTOPbl XMMUYECKHX pe-
akmuii. Dueprus ['ub0oca.

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

28. BausiHue KOHIIEHTpaluy Ha CKOPOCTh peaKIMK. 3aKoH AeUcTBYIOIMX Macc. KoHcTanTa ckopo-
CTH PEaKIHH.

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

30. 3aBUCUMOCTb CKOPOCTH pEaKLMU OT Karanusartopa. Karanms

31. OGparumbie 1 HeoOpaTUMbIE XMMHYECKHE pEaKIMu. XHUMHUYEeCKoe paBHOBecue. KoHcTaHTa
paBHOBeCHs. 3aKOH JEUCTBYIOIUX Macc ais paBHoBecus. [Ipunnun Jle-Illatense. CiBUr XMMHUYECKOTO
paBHOBECHS.

32. OKUCIAUTENBHO-BOCCTAHOBUTENbHBIE peakMU. CTENEHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOB-
JIeHHE. DNEKTPOAHBIC MPOLIECCHI. DNEKTPOAHBIEC MOTEHIMAT. YpaBHeHre HepHera.

33. 'anbBaHUUYECKUM AIIEMEHT. DIEKTPOXUMUYECKUE MTPOLIECCHI. DIEKTPOABUKYIIAS CUjla TajibBa-
HUYECKOro 3JieMeHTa. CTaHAapTHBIN BOJAOPOIHBIN IEKTPOI.

34. DnekTponu3 B paciiaBe. DIEKTPOIU3 B PACTBOPE.

35. 3akonsl @apazes. Boixoa o Toky.
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36. Koppo3ust MeTauioB: XUMHUYECKasi, SIEKTPOXUMUYECKAsl.
37. 3anuTa METalIOB OT KOPPO3UH.

38. JlucnepcHble CUCTEMBI M UX CBOMCTBA.

39. AncopOrust B pacTBOpax M Ha IOBEPXHOCTH TBEP/BIX TEJL.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
PA3JIEJI 1. OCHOBHBIE ITOHATUA U 3AKOHbI XM

1. aitTe onpeneneHus MOHATUSAM «atom». M3 yero oH coctout, uMeer Ju oH 3apsan? Ilpusenure
IUTAHETAPHYIO0 MOJIEb CTPOCHHSI aTOMa.

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

3. Uto takoe moiniekyna? Vmeer nu oHa 3apsa? Ilpusenurte npumepsl MosieKyln BeecTs. M3 yero
OHHM COCTOSAT?

4. Yto takoe non? Mmeet iu oH 3apsn? Kakue ecTh TUIIBI HOHOB M Kak OHU Ha3biBaroTcs? [IpuBe-
JUTE PUMEPHI HOHOB pa3Horo Tumna. Kak o0pa3yrorcs Te uin uHble TUIIBI HOHOB? OT 4ero 3aBUCHT 3apsi]
noHa?

5. IlpuBenure npuMep XUMHUECKOTO 3JIEMEHTA B COCTOSHUSIX: aTOM, MOJIEKYsa, HOH. [loscHure, B
4YeM pa3HUIla MKy STUMH TPEMS COCTOSTHUSIMU M KaKMMHU CBOMCTBaMU 00J1a1aeT Ta WM WHAS YacTHIIA.

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

7. Uto Takoe momnsipHas Macca? Kak oHa o0o3Hauaetcs, B yem usmepsiercsi? Kak paccunrats mMo-
JSIPHYIO MAacCy BEIIeCTB?

8. IIpuBeauTe mpUMephl XMMHUYECKHUX BEIIeCTB. UTO MOKA3bIBAIOT MOJCTPOUYHBIE HHACKCH B QOp-
MyJlaX XUMUYECKUX BEIIECTB?

9. Uro Takoe crexuomerpuueckue koddduurentsr? [ yero ux paccTapisiiOT B YpaBHEHHIX XU-
Mudeckux peakuuii? KakoBel mpaBuiia paccTaHOBKU KO3 uireHToB? UTO 1MoKa3bIBaeT CTEXHOMETpUYE-
CKUii KO3(PPHUIMEHT B ypaBHEHUU PEAKITUH?

10. Chopmymupyiite 3akoH ABoraapo. Uto Takoe HOpMasibHBIC YCIOBHsA? UTO Takoe MOJSPHBIMA
o0wem raza? Kak on o00o3HavaeTcs, B ueM u3MepsieTcs u yemy oH paBeH? Kakoii 00beM 3aHMMaeT ras Ko-
aU4ecTBOM 1 MOJIb mpu H.y.?

11. Kak paccuuThiBaeTcs 00bEM raza mpu YCIOBHUSX, OTIMYHBIX OT HOpMaibHBIX? [IpuBenute
ypaBHeHue MenneneeBa-Kianeiipona, mosicHUTE Kakue BETMYMHBI TaM MCIIOJIb3YIOTCS.

12. IlpuBenuTe oCHOBHBIE (POPMYIBI IJi pacdyeTa KOIUYECTBA BellecTBa. Kakue BENUYUHBI IS
ATOTO UCMONIb3YyITCA?

13. Uto Takoe mpocThie U ciokHbIe BemecTBa? [IpuBenure ux kiaccuduxammro.

14. VI3 4ero cocTosT OKCHUIIBI, COJIA, KACIOTHI, OCHOBaHUsA? UTo Takoe KuCIOTHBIC ocTaTku? [lpu-
BEJUTE IPUMEPHI ITUX COCAUHEHUH.

15. Yto Takoe sxBUBaneHT? UTo Takoe (pakTop 3KBUBAJIEHTHOCTH U Kak OH o0o3HaudaeTcs? Kak ero
MOXHO paccuntath? JlJis Kakux 3JIEMEHTOB OH SIBJISIETCS] IOCTOSAHHBIM U ntoueMy? [IpuBennre npumepsl.

16. Kak paccunTaTh S5KBUBAJICHTHYIO MAacCy IIPOCTHIX U CIOKHBIX BemiecTB? [IpuBeaure ¢popmyisl,
MOSICHUTE KaKhe BEIMYMHBI B HUX HCMONB3YyloTcs. Kak 0003Ha4aeTcsi SKBUBaJIGHTHASI Macca, B YeM U3Me-
psetcs?

17. Yto Takoe 3KBUBaJICHTHBII 00beM raza? Kak ero moxxHo paccuurtats? [IpuBenute dopmyimy,
MOSICHUTE KaKHe BEJIMUYMHBI TaM HCTIOIb3YIOTCS.

18. ChopmynupyiiTe 3aKOH KBUBAJICHTOB, MPUBEIUTE €r0 MaTeMaTH4ecKoe BeIpaxkeHue. [lpuse-
JIUTE IPUMEP MPUMEHEHHSI 3TOTO 3aKOHa.

19. ChopmynupyiiTe 3aKOH MTOCTOSHCTBA cOocTaBa BemecTBa. Uto takoe 6epromnuabi? [IpuBenure
IIPUMEPHI BELIECTB OCTOSHHOTO ¥ HETIOCTOSIHHOT'O COCTaBa.

20. Chopmynupyiite 3aKk0H ABOTaIpO U CIEICTBUS U3 HETO, MOSICHUTE HA TIPUMEPE.

21. ChopmynupyiTe 3aKOH 0OBEMHBIX OTHOIIICHUM, TTOSICHUTE, JIJIs1 KAKUX PACYETOB OH MPUMECHHM.

22. ChopmynupyiiTe 3aKOH COXpaHEHHS MacChl BEIIECTBA.

PA3JIEJI 2. DQHEPT'ETUKA XUMHWUYECKUX ITPOLECCOB. XUMNYECKA TEPMO/IMHA -
MUKA.
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1. Yto u3ydaetr xuMuyeckasi TepMOAMHAMUKA?

2. JlaitTe onpeneneHre NOHATHIO «XUMUYECKasi CUCTEMAy.

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

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

5. UeM xapaktepusyeTcsl TEPMOJIMHAMUYECKOE PABHOBECHE CUCTEMBbI?

6. Kakue TuUnbl TEPMOAMHAMUYECKUX MPOLECCOB MOTYT MPOTEKAaTh B XUMHUYECKUX CHUCTEMax?
JlaiiTe X XapaKTepUCTHUKY.

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

8. Kakas pa0GoTa yaire BCero COBEpIIarOTCsl B XUMUYECKHX cucTeMax? Kak ee MOXXHO paccuuTarb?

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

10. Yro Takoe TemioBoii adext peakuuu? Kak on 0603HavaeTcs, B 4eM U3MEPSETCs, YeMy OH pa-
BEH IPHU MOCTOSIHHOM JaBiieHuu? [laiiTe ompenesieHne HK30- U dHAOTEPMHUECKON peakiuu. UTo MOKHO
CKa3aTbh O TEII0BOM 3(dekTe 00paTUMOro XMMUIECKOro mporecca’?

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

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

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

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

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

16. [losicuute Ha mpUMepe, KaKk U3MEHSETCS] SHTPOIUS BELIECTBA NP MOBBILICHUH TEMIIEPaTypBhI.
C ueM cBsi3aHbI 3T U3MEHEHUs? B KakoM arperaTHOM COCTOSIHUM SHTPOIUS caMasi BbICOKasl U oueMy?

17. Yto Takoe cTaHIApTHAS YPHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B UeM U3MEPSeTCs?

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

19. Chopmynupyiite 2 3aK0OH TepMOAMHAMUKH. J[J1s1 KakuxX cUcTeM OH mpuMeHHM? Moer Jiu pe-
aKIMs MPOTEKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakrtopa sBISIOTCS IBIDKYIICH CHIION caMo-
MIPOU3BOJIBHOTO MPOTEKAHUS peakuuu?

20. Kak paccunrtats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? [l yero mc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHHM CaMOIPOU3BOJIBHOTO MPOTEKAHUS PEAKIUU B MPSIMOM M
00paTHOM HarpaBiIeHUN?

PA3JIEJI 3. XUMHWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Uto u3ydaeT Xxumuyeckass KHHETUKa?

2. Yto Takoe koHneHTparusa? Kak ona o6o3nagaercsa? Kak n3MeHSETCS KOHIICHTPAIUS HUCXOIHBIX
peareHToB U MPOIYKTOB MpH MpoTekaHuu peakuuun? [Ipusenure npumep.

3. Jlaiite ompeneneHne CKOPOCTH XUMHUYECKoW peakiuu. Kak oHa o6o3Hauyaerca? Kak ee MOXHO
paccuutath? YTo Takoe 3JIeMEHTApHBIN aKT PEAKIIUH?

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

5. Yro Takoe oOpaTtuMbie U HeoOpaThMbIe peakiuu? [IpuBeauTe nmpuMepsl.

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

7. Kak M3MEHsIeTCsl CKOPOCTh IPU U3MEHEHUM CTENEHHM JUCIEPCHOCTH, arperaTHOro COCTOSHUSA,
BHEILIHETO SHEPTeTUYECKOro BO3AeHCTBUA?

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

9. ChopmynupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JAJIsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
€ro MareMaTH4eckoe BbIpaxkeHue. [losicHUTe, Kakue BEJIMYMHBI UCIOJIB3YIOTCS B 3TOM BBIpaXeHUHU. UTO
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Takoe KMHETHUYeCKoe ypaBHeHUe peakuuu? Kakue ects npasuna 3anucu 3[AM aiis peakuuil ¢ yuacTueM
TBEP/ABIX U Ta3000pa3HbIX BEIIECTB?

10. Uto Takoe koHCTaHTa cKopocTu peaknun? Kak ona o6o3nagaercs? OT 4ero oHa 3aBUCHUT?

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

12. Chopmynupyiite npasuiio Bant-I'odhda, mpuBenute ero mareMaTuueckoe BoIpaKeHHE.

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

14. Yro Takoe sddextuBHOE coymapenue yactunl? Kak m3meHseTcs >HEPreTHKa CHCTEMbl MPHU
nepexo/ie OT UCXOAHBIX peareHTaM K npoaykram peakuuu? IIpuBenute rpaduyeckuii npumep, OTBET IMO-
SCHUTE.

15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak ona o6o3Hadaetcs, B ueM usmepsiercs? Ot gero
oHa 3aBUCHUT? Kak CBSI3aHbl CKOPOCTh PEAKIIMU U SHEPTUs aKTUBALIMU?

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

17. Yto Takoe katanuszarop? KakoB MexaHU3M JIEHCTBUS KaTaiuzaropa’?

18. JlaliTe ompeneneHre XMMHYECKOTO paBHOBecHUs. UTO Takoe paBHOBECHAs KOHIICHTpalLUs Be-
miectB? Kak ona o6o3Hnavaercs?

19. YUto Takoe koHcTaHTa paBHOBecus? Kak ona ob6o3Havaercsa? Hamuimmre MareMaTndecKoe BbI-
pakeHHe JJis KOHCTaHThl PaBHOBECHUS, MOSCHUTE, KAaKWE BEJIMYMHBI TaM UCIONb3Yyt0Tcs? KakoBbl mpaBuia
3alMCU KOHCTAHThl PAaBHOBECHSI, €CJIM B XMMHUYECKON peakuy y4acTBYIOT TBepAble WU ra3000pa3HbIe
BellecTBa?’

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

21. Chopmymupyiite mpunnun Jle-Illatense. Kyga cmemniaercs paBHOBeCHE TIPH MOBBITIICHUN HIIN
MOHWXCHUH TeMIIEePaTyphbl, 1aBJICHUS, KOHIICHTPALIH?

PA3JIEJI 4. SJIEKTPOXUMUYECKHUE [MTPOILIECCHI. KOPPO3MA METAJIJIOB.

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

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

3. YUto takoe anexkrponsl? 13 yero us n3roraBnusaroT? Kakue nmpoueccel NpoucXoIsaT Ha MOBEpX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPH MOrPYKEHUH €Tr0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0Opasyercst ABOWHON 3IEKTPUUECKHIA ci10i? UTO Takoe 37eKTPOHBIN MOTEHIHA?

5. UTto Takoe paBHOBECHBIN AJIEKTPOIHBIN oTeHran? Kak oH 0003HauaeTcs1, B 4eM U3MepsieTcs?
Yro xapakrepusyer 3Ta BenuurHa? OT 4ero oHa 3aBUCHUT?

6. Uto Takoe CTaHmAapTHBIA BOAOPOAHBIN 3iekTpon? g yero oH ucnonbiyerca? Yemy paBeH €ro
ANEKTPOAHBINA MOTEHIUAN?

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

8. Ot xakux (aKTOpOB 3aBUCHUT MEKTPOAHBIA MoTeHnuan? [lpuBenure mojHOE W COKpAIEHHOE
ypaBHeHus Hepucra. IloscHuTe, Kakue BEIMYMHBI TaM HCIOJIB3YIOTCS. 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 ranpBaHu4eckuii 3nemMenT? M3 uero on coctout? M300pa3ure ycTporUCTBO raibpa-
HUYECKOT'O 3JIEMEHTA.

11. Kax 3apsiKeHbI KaToA M aHOA B TaJbBaHUYECKOM 3JieMeHTe? Kakue mporecchsl NpoTeKaloT y Ux
noBepxHocTHU? [ 1€ BOBHUKAET AJEKTPUUECKUM TOK B TaJIbBAHMYECKOM 3JIeMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS 2IEKTPOHBI B IaJIbBAHUUYECKOM 3JIEMEHTE?

12. Ha mpumepe rasibBaHUYECKOT0 eMenTa Jlannams-SAko0u pacckakuTe Kakue dJICKTPOXUMUYE-
CKHE IIPOLIECCHl TaM IIpoTeKaroT. Hanumnre ypaBHeHNs peakluii Ha KaToJe U aHOJIE.

13. Kak 3anuceiBaeTcsi cxema rajibBannueckoro snemenTa’? [Ipuseaure nmpumep.
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14. Yto Taxkoe 3MEKTpOABMXKYIAs CHJAa rajbBaHUYecKoro siaemeHTta? Kak oHa o0o3HaudaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

15. Uto Takoe snekrponus? M3 4ero cocTouT cucreMa, rae mporekaeT aMnekrponn3? M3o0pasute
rpauIeCKH.

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

17. Kakue TuIbl 3J€KTPOIOB UCIOIB3YIOTCS IpU ieKkTpoause? M3 uero oHM M3roTaBauBarOTCs?
[IpuBeauTe mpuMeEpHI.

18. KakoBbl 3aKOHOMEPHOCTH MPOTEKaHMs MIEKTpoiu3a B paciuiaBax? Kakue mpoueccsl npore-
KaroT Ha aHojie U karonae? [IpuBeaure npumep.

19. KakoBbl 3aKOHOMEPHOCTH IPOTEKaHMs JJIEKTposin3a B pacTtBopax? Kakue mpoueccsl npore-
KaroT Ha aHojie U karonae? [IpuBeaure npumepsl.

20. Chopmymupyiite 1 u 2 3akonsr Q@apanes. [IpuBenute nx MaTrematudeckoe BeipakeHue. [losic-
HUTE, KAKWE€ BEJTMYMHBI TaM HCIOJB3YIOTCS U UX €IMHUIBI u3MepeHus. g Kakux pacyeToB MPUMEHUMBbI
9TH 3aKOHBI?

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

22. Yrto Takoe koppo3usi MeTaiioB? Uem Xapakrepusyercs npoiiecc koppo3uu? [louemy koppo3us
HEraTUBHO BIIMSIET HA METAJUINYECKHUE KOHCTPYKIIUU U U3Aenus?

23. Yto Takoe xuMudeckas Koppo3us? B kakux cpenax oHa nporekaetr? Kakue ObIBatOT TUIIBI XH-
MHuuYeckoil koppo3un? [IpuBenure npumepsl.

24. B ueM 3aKJII04aeTCsl MEXaHU3M XMMHUYECKOM Koppo3un? Hanumunre ypaBHEHUs peakuui, Ipu-
BEIUTE MIPUMEPHI.

25. Ot kakux (pakTOpoOB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? Ilouemy y HEKOTOPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameisercs? Kakas cpena cnocoOCTBYeT IPOTEKaHUIO KOpPO3uu?
ITpusenute npumepsl. [loueMmy ¢ pocTom TeMIiepaTrypbl CKOPOCTh KOPPO3UU BO3pacTaeT?

26. Kakue mecta B M31CIIHUSIX U KOHCTPYKIIUSX SIBJISIIOTCS. KOPPO3UOHHO OMACHBIMU U TIOUEMY?

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

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

29. Ha npumepe KOppO3UH CTAIM KUCIOPOIOM BO3AYyXa BO BJIAKHOUM Cpelie MOSCHUTE MEXaHU3M
IIPOTEKAHUS 3JIEKTPOXUMUYECKONH KOPPO3HH.

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

31. IlepeuncianTe METOBI 3AIIUTHI METAJIOB OT KOPPO3HH.

32. Yto Takoe nerupoBaHue metauioB? Kakue BemiecTBa BBHICTYMAIOT JICTUPYIOMUMHE T0OaBKaMH
U KaK OHHU BIMSAIOT Ha cBoiicTBa Metayia? Iloyemy mpu JiernpoBaHUM MeTajlla CKOPOCTh KOPPO3UM 3a-
MepisieTcsi? YeM 00yCIIOBIIEHO TO, YTO COBPEMEHHBIE CTaJIH SBJISIOTCS HEPIKABEIOIIIMMHU?

33. YUro Takoe 3aliuTHBIE NOKPHITUA? V3 Uero oHM 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 HEMETAJUIMYECKHUE 3aluTHbIe TOKpbITUA? [IpuBeaute npumepsnl. Ka-
KOBBI HEJIOCTATKU TaKUX MOKPBITHI?

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

37. Yto Takoe kaToaHas U aHogHas 3amuTa? [losicHuTe MeXaHu3M 3alUThl HA IpUMEpPax.

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

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

PA3JIEJI 5. PACTBOPLI.

1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBoputeib? [IpuBenure npumepsl. [IpuBeau-
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TE KJIACCU(PHUKALINIO PACTBOPOB.

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

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

4. Uto Takoe KoHIeHTparus? YUTo Takoe HACHIIMICHHBIN, pa30aBJICHHBIA, KOHIICHTPHUPOBAHHBIN
pacTBop?

5. Onumure cnocoObl BEIPAKEHUST KOHIEHTPALUK PAaCTBOPOB, MPUBEIUTE 0003HAUCHU S, POPMYIIBI
JUIsL pacueTa KOHIICHTPALMM, eIUHULBI U3MepeHust (MaccoBasi J0Jisl, MOJIApHAsl J0Jisi, MOJIIpHAs KOHIIEH -
Tpalus, MOJISTIbHAs KOHUEHTpalKs, HOpMalibHasl KOHLIEHTpanus, TUTp). Kak MOkHO KpaTKo 0003HAUUTh
€IMHUIBI U3MEPEHUSI MOJISIPHOM M HOpMalibHOM KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntbiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBaHMI, coJieii?

6. Yto Takoe pactBopuMocTh? [IpuBeante kimaccuukauio BEMIeCTB MO UX pacTBopUMOcTH. Kak
BIIUSIET MOJSIPHOCTh BEIIECTB HAa MX pacTBOpuMOCTh? Kak BiMsieT TemiiepaTypa Ha pacTBOPUMOCTh Be-
1eCTB?

7. UTo Takoe mepeHachIIeHHbIH pacTBOp? B Kakux yCIOBHIX €ro MOXKHO MOJTYyYUTh? B Kakux ciy-
qasgx U30bITOK PAaCTBOPEHHOTO BEIIECTBA HAUMHAET BBINAATh B OCAJ0K U3 NIEPEHACHIIIEHHOTO pacTBopa’?

8. Kakue mporieccsl mpoTekaroT mpu 00pazoBanuu pacTBopa? Kak WU3MEHsSIETCs MpU 3TOM SHEPTHs
cucreMbl? Kakumu pakropamu onpeaesieTcs: TermaoBoi 3¢ ¢eKT nporecca pacTBOPEHUs?

9. Uto Takoe coybBaTaIus, THIpaTAIUs, CObBAThI, TUAPAThI? UTO MpeacTaBiIsIOT cCOO0M KpucTal-
noruaparsl? [lpuBenute npuMepsl. YUeM 00yclioBlieHO 00pa3oBaHUe KPUCTAIIOTHAPATOB?

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

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

12. Yro Takoe kaxyiascs CTeneHb auccouuanuu? /st Kakux pacTBOpOB NPUMEHUMO 3TO HOHS-
tre? Kak ee MOXHO paccunTarh?

13. Kak 3anucpiBaeTCst BBIpaKeHUE KOHCTAHTBI JUCCOIMALIUH JUTsl cIa0bIX 3JeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa auccorpanuu? Uto mokaspIBaeT dTa BeIUunHa?

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

15. IlpuBenute ypaBHEHHE 3JIEKTPOJIMTUYECKON AMccouuanuu BoAbl. K KakoMy THIy 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 MoKa3aTens? Kakue 3HaueHus OH MOKeT npuHuMath? Kak oH paccuu-
TeIBaeTcs? Kak onpenenuts xapakrep cpesibl 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 ycloBHSAX ONPEAENIAeTC OCMOTUYECKOE J1aB-
nenue? Kak ero MOKHO paccuuTath Ji1 paCTBOPOB HEAIEKTPOJIUTOB U PACTBOPOB AeKTponToB? [IpuBe-
nute 3akoH Bant-I'opda. /g kakux cuctem oH cripaBeaInB?

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

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

PA3JIEJT 6. CTPOEHUE ATOMA. IIEPUOJUYECKUI 3AKOH U TIEPUOJUYECKAS CH-
CTEMA XUMHWYECKUX 9JIEMEHTOB A N.MEH/IEJIEEBA. XUMWYECKAS CBA3b
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1. OnummTe rIaHeTapHyl0 MOJIENb CTpOoeHHs atoma (Mozpenb Pesepdopaa), mokaxkute rpadude-
CKU.

2. Ha yem ocHOBaHa COBpeMEHHas Mojieib cTpoeHus aroma? Kak paccmarpuBaeTcs 3J€KTpPOH U
€r0 JBMKEHHUE B DTOH MOJEIHN?

3. Yto Takoe snekTpoHHoe 061ako? [IpuBenure rpadudecku mpuMep 3IEKTPOHHOTO o0Jiaka aToMa
Bosiopona. Kak m3MeHseTcsl IUIOTHOCTh AJIEKTPOHHOIO o0siaka Mo Mepe yAajeHHs OT siapa U modemy?
Hmeet 11 31eKTPOHHOE 00JIaKO TPAHUIIBI?

4. Yto Takoe aromHasi opoutans (AO)? [Touemy AO moryt mMmerh pasHele pazmepni? Kak aTo
BJIMSAET Ha cBolcTBa aroma? Kak o6o3HavatoTCst rpaduecky aTOMHbIE OpOUTAalId, IIEKTPOHBI Ha OpOuTa-
X ?

5. Ilepeuncnure kBaHTOBbIE uncia. [l yero onu ucnosb3yrorcs? [loueMy Henb3si onucarth 3J1eK-
TPOH C MIOMOIIIBIO TTOHATHI KJIACCUYECKON PU3UKH (Macca, KOOpAuHaATa, UMITYJIbC U T.1I.)?

6. Kak o0o3Ha4aeTcs rnaBHOE KBaHTOBOe unciio? Kakue 3HaueHUs] IPUHUMAET INIaBHOE KBAHTOBOE
yuciao? 3a 9To oHO oTBeuaeT? UTo Takoe SHEPTeTUYECKUi YPOBEHD (IJIEKTPOHHBIN CIT0#)?

7. DNEKTPOHBI KaKOTr0 SHEPreTUYECKOr0 YPOBHS MMEIOT HAUMEHBIIYIO SHEPTUI0? DJIEKTPOHBI Ka-
KOT'O SHEPreTUUeCKOro YpoBHs HaXo[sATcsl Hanbosee O0au3Kko K sapy u nouemy? Kak cBs3aH pa3mep aTtom-
HOU opOHTaIM U rIaBHOe KBaHTOBoe uucio? [IpuBenure rpaduueckuii mpuMep MHOTO3JIEKTPOHHOTO aTo-
Ma, MOSICHUTE OTBET.

8. Kak o0o3HauaeTcs moOouHOE KBaHTOBOE 4uCiO? 3a 4T0 OHO OoTBeyaer? Kakue 3HaYeHHS OHO
npuHumaet? Kakoii hopme opburtanu onu cootrBercTBytot? [lpuBeaure rpaduueckue nmpumepsl. Uto Ta-
KO€ SHEPreTUYECKUM TOypOBEHD?

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

10. Kak o003HauaeTcsi MarHUTHOE KBaHTOBOE unciio? 3a yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
MPUHUMAET JJIst opouTaneit pasnoro tumna? [IpuBeaure rpadudeckre IpuMephl.

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

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

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

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

15. KakoB mopsiioK 3amoJHEHHS] SHEPTETUUECKUX YPOBHEW U MOAYpOBHEN? UTO Takoe ANEeKTPOH-
Hasi KoHurypamus atoma (3nexTpoHHas ¢opmyna)? Kak ona 3anuceiBaercsi? Kakue 31eKTpOHHBIE KOH-
(burypanuu sBISFOTCS yCTOMYUBBIMU?

16. ChopmynupyiiTe nepuoand4ecKuii 3aKOH.

17. Kakyto cTpykTypy numeet tabmmiia MenaeneeBa? YKaXUTe, KaK OMPEICTUTh MEPUO, TPYIIY,
HOJTPYIITY.

18. C ToYKHM 3peHUs dIECKTPOHHOM KOH(PUTYpAIIMK aToMa, YTO TIOKA3bIBaeT HOMEP JJIEMEHTA B TIe-
PHOIMUECKOM cucTeMe, HOMEp Ipymnbl, Homep nepuoaa? Ilpusenure npumep.

19. Ha kakue cemeincTBa pa3aeistoTcs dJIeMeHThl B Tabauie Menaeneea? Uem 310 00ycioBieHO?
Kakumu cBoiicTBaMHM OHU 0OManmaroT (Merauinyeckue, Hemetamwnaeckue)? K kakum cemeiictBaM OTHO-
CATCSL DIIEMEHTHI TIaBHBIX U M0oOouHBIX noarpynn? Ilpusenute npumepsl. Kak n3aMeHsI0TCS MeTaInye-
CKHE€ UM HEMETAJUIMUECKHE CBOMCTBA 110 Iiepuoam u rpynnam? [Ipuseaure npuMepsl.

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

21. Yro Takoe sHeprust noHuzanuu? Kak ona m3meHseTcs mno nepuonam u rpynnam? OObsicHUTE
novemy. [IpuBeaute npumepsl. Kak 3To BIMsSIET HAa XUMHUYECKUE CBOMCTBA 3JIEMEHTOB? Y KAaKUX DJIEMEH -
TOB HU3KHE SHEPIMM HOHU3ALMH U IToYeMy?

22. Yto Takoe cpoicTBO K 31eKTpoHy? Kak oHO n3MensieTcs mo nepuoaam u rpymmam? OObsicHUTe
nouemy. [IpuBeaure npumepsl. Kak 0HO BiIMs€T Ha XUMUYECKUE CBOMCTBA IEMEHTOB? Y KaKMX 3JIEMEH-
TOB BBICOKOE CPOJICTBO K 3JIEKTPOHY U Mouemy?
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23. Kak U3MEHSIOTCS paJinyCchl aTOMOB M MOHOB 110 NleproaaM U rpynnam? Kak 3T1o BIusgeT Ha Xu-
MHYECKHE CBOMCTBA 35ieMeHTOB? [IpuBenute npuMepbl. Y Kakux 3JEMEHTOB CaMble OONBIINE PAIUYChl U
nouemy?

24. Yto Takoe anekTpooTpurareabHOCTh? Kak oHa m3MmeHsiercs mo nmepuojgaM u rpynmnam? Kak
BIIUSIET Ha XUMUYECKHUE CBOMCTBA 3neMeHTOoB? [IpuBeante npuMepsl. Y KakuX 3JEMEHTOB caMasi BBICOKAsI
AIEKTPOOTPULIATEIBHOCTh?

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

26. YUem ompenenstoTcss XUMHYECKre U (PU3UYeCKUe CBOWCTBA BellecTBa?

27. Yro Takoe xuMmHueckas cBsi3b? Kakyro Nmpupoay, COrJIaCHO COBPEMEHHBIM NPEACTABICHUSM,
uMeeT XuMHuueckas cBs3b? Kak u3MeHsTCs SHeprusi CUCTEMBI pU 00pa30BaHUM XMMUYECKOW CBSI3U U Ka-
KHE CHUJIBI e 00yCIIaBIUBaIOT?

28. IlpuBenure mpuMep 0Opa3oBaHUS XUMUYECKOM CBS3U B MOJIEKYJIe Bojopoaa. UTo Takoe mMoJe-
KyJsipHast opOuTans? Kakumu JOKHBL OBITH CIIMHBI B3aUMOJCHCTBYIOLINX AIIEKTPOHOB, UTOOBI 00pa3oBa-
J1aCh XUMHUYECKas CBS3b?

29. [Jlaiite ompeneneHusl XapaKTEpUCTUKAM XUMHUYECKON CBSI3U: JUIMHA CBSA3M, BAJIECHTHBIM yrod,
sHeprus cBsi3u. B kakux enuHuIax oHu uaMepsaroTca? Kak 3aBUCUT 3HeEprusi CBA3M OT ee JyIuHbI? Kakas
CBSI3b SIBJIICTCSL HAMOOJIee TPOYHON?

30. [Iepeuncaure OCHOBHBIE BUIbI XUMUYECKOU CBSI3H.

31. JlaliTe onpenerneHrne KOBaJICHTHON CBSI3U. 3a CUeT 4ero oHa oopasyercs?

32. YeMm 00yCIIOBIICHBI HAMMPABIECHHOCTh U HACKIIIIAEMOCTh KOBAJICHTHOM CBSI3U?

33. Kak oOpa3yercs KOBaJeHTHas CBs3b 110 OOMEHHOMY MexaHu3My? Kakue 371eKTpoHBI MOTYT
MpUHUMATh ydacTue B oopazoBanuu cBsa3u? [IpuBenure rpaduueckuii mpumep.

34. Tlouemy XUMHYECKasi CBSI3b MOXKET 00Ja/aTh MOJIIPHOCTHIO? Uem o0yclioBlieHa MOISAPHOCTh
cBs3u? [IpuBenuTe mpuMep MOJISAPHON MOJIEKYIIbI, TOSICHUTE, 4TO Takoe 3((HEKTHUBHBIN 3apsif, JIeKTpUUe-
CKUH MOMEHT JIMIIOJIA.

35. Uto Takoe KOBaJICHTHAsl MOJSpHAs M KOBAJEHTHAs HenojsipHas cBa3b? [IpuBenure npumepsl
BEILECTB C 3TUMHU TUIIAMHU CBSI3U.

36. Kak o0Opa3yeTrcst KOBaJIeHTHAsI CBSI3b 110 JIOHOPHO-AKIIENITOPHOMY MEXaHU3MY?

37. JlaliTe onpeneneHue NOHATHIO BAJIEHTHOCTh. Kak MOYKHO ONpeeNIUTh BaJIEHTHOCTD AJIEMEHTA?
Kakue areMeHThl UMEIOT MOCTOSIHHYIO BaJIEHTHOCTh?

38. YUem 00yciioBiieHa BaJIGHTHOCTh, COTJIACHO METO/Y BaJICHTHBIX CBsi3eii? UTo Takoe OCHOBHOE U
BO30yXKIeHHOE cocTosiHue atoma? [IpuBeauTe mpuMepsl.

38. Kakue 31eKTpOHBI SABISIOTCS BaJICHTHBIMU 1714 S,p,d,f — amemMeHToB?

39. UeMm onpenensieTcss IPOCTPAaHCTBEHHAA CTPYKyTypa MoJiekya? [loueMy MoJieKysIbl UMEIOT pas3-
HYyI0 Gopmy?

40. JlaiiTe ompeneNieHWe THUIIAM CBS3HM IO TIEPEKPBIBAaHUIO OopOUTaneli: o, T 1 O-cBa3siM. Kakumu
TUnamMu opOuTtaneii onu obpasyrorcs? [lpuseaure rpadpudeckue npumepsl. CpaBHUTE IPOYHOCTD G- U T-
CBS3U.

41. Yto Ttakoe kpaTHOCTH cBsi3u? IlpuBeaure nmpumep oOpa3oBaHMs OJUHAPHOM, TBOMHOM, TPOii-
HOM cBs3u. Kakumu TumamMu CBS3M IO TEPEKphIBaHUIO opOuTaneld oOpa3oBaHa OJMHApHAsl, IBOMHAS,
Tpo¥iHas cBsA3b? CpaBHUTE IPOYHOCTH 3TUX CBS3EH.

42. Yrto Takoe rudbpunuzanusn’? Kakor ee mexanu3m? Kak npoucxomaur sp-, sp2, sp3 — rudbpuanza-
rusi? Kakyio reoMeTprro UMEIOT MOJIEKYIbI ¢ TAKHM THIIOM THOPHIM3ANNU Y TieHTpanbHoro aroma? [Tpu-
BEJIUTE IPUMEDPBI.

43. PacckaxuTe O CTPOCHUHU TBEPHABIX Ted. UTO U3 ceOs MpencTaBiseT KPUCTAJUIMYECKas peleT -
ka? [IpuBenure nmpumep. UTo XapakTepu3yeT SHEPTrUsl Kpuctamnueckon pemerku? [lepeuncnure xumu-
YECKHE TUIIbl KPUCTAJUTMUECKUX PEILIETOK.

44. Yto u3 cebs mpeacTapisieT MOJEKYIsIpHas KpucTaTndeckas pemrerka? Kakue yacTuiibl Haxo-
JUTCS B y371ax pemerku? Kakol TuI cBa3u Mexy y3iaamu pemerkn? KakoBa sHeprus Takol KpUCTaUIN -
yeckoi pemetkn? Kakue BemecTBa MOTYT OOpa30BBIBaTh MOJICKY/SIPHBIC KPUCTATMYECKUAE PEIICTKHU?
IIpuBenuTe npUMepsI.

45. YUto u3 cebs mpeAcTaBiIseT aTOMHasl KpUCTaTHdeckas pemietka? Kakne 4acTHITbI HAXOIUTCS B
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y3nax pemerku? Kakoil Tvn cBsizu Mexnay ys3inamu pemerku? KakoBa sHeprusi Takod KpUCTAIIIMYECKON
pemetku?Kakue BemecTBa MOTYT 00pa30BbIBaTh MOJICKY/ISIPHBIC KpUcTaunueckue pemetku? [IpuBenu-
T€ IPUMEPBI.

46. KakoB MexaHu3Mm oOpa30BaHUs MOHHOH CBs3M? UeM xapakTepu3yeTcs HOHHOCTH CBs3u? Yem
OTJIMYAETCsl KOBAJICHTHAS MOJIIPHAS CBSA3b OT MOHHOM? [loueMy nOHHas CBsI3b HEe 00J1alacT HANPABJICHHO -
CTBIO U HACKII[AEMOCTBLIO?

47. Uto u3 cebs mpeAcTaBIsieT HOHHAS KpUCTAITMYeckas pemieTka? Kakue 4acTuilbl HaXOIUTCs B
y3nax pemetku? Kakoil Tunm cBa3u Mexay ysinamu pemerku? KakoBa sHeprus Takod KpHCTaUTMYECKON
pemetku? Kakue BemecTBa MOryT 00pa3oBbIBaTh HOHHBIE KpucTaunyeckue pemerku? [Ipusenure npu-
MEpBI.

48. Uto u3 cebst mpeacTaBisieT MeTaJuInyeckasi Kpuctauinyeckas pemerka? Kakue gacTuipl Haxo-
JIUTCA B y37ax pemeTku? Uem o0yciioBieHa CB3M MEX Ty y3namu pemeTku? [loyemy B KpuCTaIIMYeCKOM
pelIeTKe MeTajlla AIEKTOHbI HEeJIOKaIn30BaHbl? KakoBa sHEprus Takoil kpuctajaudeckoy pemerku? Ka-
KH€ BellecTBa MOT'YT 00pa30BbIBaTh METAJUIMUECKHUE KpUcTalinyeckue peuietku? [Ipuseaure npumepsl.

49. CpaBHUTE NPOYHOCTH, TEMIIEPATYPhI IJIABICHUS, MEXaHUYECKUE CBOMCTBA, JJIEKTPOIPOBOJI-
HOCTb, TEIJIONIPOBOAHOCTD, JETY4YECTh Pa3HbIX THUIIOB KPUCTAJUIMYECKUX pemeTok. OOBsICHUTE, MoUYeMy
OHH 00JIaal0T TEMU WJIM UHBIMH CBOMCTBAMH?

PA3JIEJT 7. OCHOBHBIE KJIACChl HEOPTAHUUYECKUX COEJWHEHUM. PEAKIIMOH-
HA CIIOCOBHOCTD BEIIECTB.

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

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

3. IlpuBenute knaccudukanuio BeuiecTs. Kakue 0CHOBHBIE KIacChl HEOPIraHUYECKUX COCIMHEHUI
BbI 3Haete? M3 yero onu coctodr?

4. TlpuBenute kinaccudukanuio okcuaoB. Kak oOpasyrorcs Ha3Banus okcujaoB? Kak Hamumcatb
¢dbopMyiTy BBICIIEr0 OKCHJa 3JeMeHTa?

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

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

7. llpuBenute knaccudukanuio coned. Kak oOpasyrorcs Ha3BaHHs comeit?

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

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

10. IlpuBenuTe ypaBHEHHMs ITOJIHOM U CTYIIEHYATON IUCCOLMALIMYA OKCUI0B, KUCIIOT, COJIEN U OCHO-
BaHUM.

11. JIyg KakuX 3JIEMEHTOB XapaKTEpHbI KUCIOTHBIE cBoMicTBa? IIpuBenuTe npumepsl.

12. C yeM pearupyroT KUCIOTHbIE OKcUbl? [IpuBenuTe mpuMepsl peakiuii, TOKa3bIBAIOIMINX KUC-
JIOTHBIE CBOKMCTBA. [IpuBenuTe npuMep reHeTUYECKOU CBA3H «DJIEMEHT — KUCJIIOTHBIM OKCUJ — KUCIOTHBIN
OCTaTOK - KMCIJIOTa.

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

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

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

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

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

19. I[IpuBeauTe XMMUYECKHUE CBOMCTBA OCHOBaHUH.

20. I[IpuBenute npumepbl aM(poTepHbIX OCHOBaHUK. C UeM OHH MOTYT PearupoBath?
21. IlpuBeauTe XMMHUYECKHE CBOMCTBA COJIEH.

PA3JIEJT 8. AUCIIEPCHBIE CUCTEMBI.

1. Yto Takoe aucniepcHas cucteMa, JucrepcHas ¢asa, IucrepcuoHHas cpena?

2. Kak kimaccuunupyroTces TUCTIEPCHBIE CUCTEMBI 110 arperatHoMy coctosiHuio? [lpuBenaure npu-
MEpbI TAKUX CUCTEM.

3. Yro Takoe muodoOHbIC U THODHUIbHBIE AUCTIEPCHBIE CUCTEMBI, KAKOBBI UX CBOMCTBA?

4. IlpuBeaurte npuMepsl SMYJIbCUNA, ONIUIIUTE UX CBOWCTBA. YTO Takoe amynbrarop?

5. U3 4ero cocTosT KOJUIOMAHBIE PACTBOPHI, KAKOBBI UX ONTUYECKHE U (PU3UKO-XUMUYECKHUE CBOM -
ctBa?

6. [laiiTe onpenenenue aacopoiuu. Yto Takoe aacopOeHT, aacopoar?

7. B uem onnuue Gpu3MUEcKor M XUMUYECKOH agcopOruun?

8. JlaliTe KpaTKyr XapaKTepUCTUKY AMCIEPCHBIX CUCTEM - MOPOIIKH, MACThI, T€JIH, CYyCIICH3UU.
OnuinuTe uX CBOMCTBA.

14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

NnauBuayanbHoe 3aanie « OCHOBHBIE MOHATHUS M 3aKOHBI XUMUN

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

2. Beraucnuth MOJISIPHYIO Maccy BeliecTBa, eciii Macca 500 mi ero mapos nipu 87 0C u naBrieHun
96 xIla paBna 0,93 .

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

WuauBuayanpHoE 3a7jaHie « JHEPreTHKa XUMUYECKUX MPOLIeCCOB. XUMHUUECKasi TEPMOAMHAMUKA»

1. PaccuuTaiite TernoBoi 3¢(dekT peakiuu, 3anuIIuTe TEPMOXUMUYECKOE YPaBHEHUE PEaKIHH.
CxonpKko 6apusi ¥ KUCJIOpO/Ia B TpaMMax BCTYIHJIO B PEAKIINIO, €CIU B xoAe Heé Beiaenuinoch 2740 kJx
TEIJIOTHI?

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

2. PaccunTaB n3MeHenue sHeprum I'ud6ca, ycraHoBuTe, pHu Kakoil Temneparype Haubosee Bepo-
ATHO MpoTeKaHue AaHHou peakuuu — npu 25 0C unu npu 100 0C?

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

3. Ilokaxxute pacyeToMm, NMpU KaKUX TEMIIEpaTypax BO3MOXKHO NPOTEKaHHHM PEaKLUU B MPSIMOM
HaIlpaBJICHUH.

N2(r) + O2(r) = 2NO(r)

NuauBuyanbHOe 3a1aHle « XUMUUECKasi KHHETHKA. XMMUYECKOE PABHOBECHUEY

. Hanmnmumre KWHETUYECKOE YPABHEHUE PEAKLIAN:

C(tB) + H20(1) = CO(T) + H2(T)

Kak u3MeHHTCS CKOPOCTh pPEaKIMH, €CJIM: a) B CUCTEME YMEHBIINTH JaBJICHUE B 3 pasa; 0) yBe-
JUYUTh KOHLIEHTPALMIO apOB BOABI B 3 pa3a; B) YMEHbIINUTh KOHIIEHTPAILMIO [TAPOB BOJIBI B 2 pasa.

2. OnpenenuTh TeMIepaTypHblid KO3((OUIUEHT CKOPOCTH PEAKIMH, €CIIU IPU MOHMUKEHUN TEMIIE-
parypsl Ha 45 0C peakuus 3amennwiach B 25 pas.

3. Peaknus npotekaet mipu 20 0C. DHeprus akTUBAIMK PEAKIIMKN B OTCYTCTBHH KaTajau3aTopa paB-
Ha 75 k/[x/Mounb, a B mpucyTcTBUM Katanuszaropa — 50 k/x/Moinb. Bo ckonbko pa3 Bo3pacTaeT CKOPOCTh
peakuuu B IpUCYTCTBUM KaTaiau3aTopa?

4. B xakoM HarpaBiIeHUU OyAeT MPOUCXOJUTH CMEIICHHE PABHOBECHSI pEaKIH

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

€CJIM: a) YBEJIMYUTh TEMIIEPATypy; 0) YMEHBIIUTH AaBICHUE B CUCTEME; B) YBEIUYUTH KOHIIEHTpA-
uto okcuna azora (I).

NuauBuayaibHOE 3ajaHue « QNEKTpoXuMudeckue npoueccsl. Kopposus metannos»

1. 3amucaTh cxeMmy rajibBaHHYECKOTO 3JIEMEHTA, COCTOSAIIEr0 M3 KOOAJbTOBOTO M KaJMHEBOIO
AJIEKTPOJIOB, IIOTPYKEHHBIX B PACTBOPBI CBOMX COJIEH; HANIMCATh YPABHEHMSI 2JIEKTPOAHBIX IIPOLECCOB; Ha-
[UCaTh YpPaBHEHUE PEAKIMH, KOTOpas MPOTEKAET B raJIbBAHUYECKOM AJIEMEHTE; pacCUUTaTh 3JIEKTPOJIBU-
JKYILYIO CUJTy TajbBaHUYECKOI'O 3JIEMEHTA P CTAHIAPTHBIX YCIOBHUAX; PACCUUTATH 3JIEKTPOABIKYIIYIO
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CHIly TajbBaHHWYecKoro sjeMeHTta npu temneparype 30 0C u konuenrpamusx monoB C(Cd2+) = 0,4
moutb/it; C(Co2+) = 0,3 momb/.

2. Ind cnenyrolyx BEIIECTB HAaMcaTh YPAaBHEHUS AJIEKTPOJHBIX MPOLIECCOB IIPU MIEKTPOIU3E 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 3J1ekTpoaaMu; T) pacTBop CoSO4 ¢ HEPaCTBOPUMBIMH AIICKTPOTAMH.

3. Kakue npoaykTsl 00pa3yroTcst pH 3eKkTposnuse BogHoro pactBopa KCl ¢ muHepTHBIME 371€KTpO-
namu? Hamuimmre ypaBHEHHS SJIEKTPOJHBIX MPOIECCOB. BhruMcanTh mMaccy Wi 00beM IPOAYKTOB Ha
ANIEKTPOJIaX , 00Pa3yIOIIUXCs PU NPOITyCKaHUU Toka cuitoit 10 A B Teyernun 30 MUHYT, €CIIH BBIXOJ TIPO -
nykra coctapigeT 70%.

4. CocTaBUTh CXEMY KOPPO3MOHHOI'O T'aJIbBAHUYECKOIO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
BO3/yX€ IPU KOHTAKTEe aJlOMUHUS U XpoMa. Hammcare ypaBHEHUS 3J€KTPOIHBIX MPOLIECCOB U ypaBHEHUE
poluecca KOppo3HH.

5. LIMHKOBYIO TJIACTHUHY, TOKPBITYIO MEJIbIO, OMYCTHJIM B PAaCTBOP CEPHOM KUCIOTHI. Omnpenenure
TUII IOKPBITUS, HAITUIINTE YPABHEHMSI AIEKTPOJHBIX IIPOLIECCOB KOPPO3UHM, €CIIN MOKPBITHE HE pa3pylle-
HO U B CJIy4ae €ro pa3pylleHus, COCTaBbTE CXEMY raJIbBAHUYECKOTO AJIEMEHTA.

NunuBunyansHoe 3ananue «PacTBopb»

1. B 250 mu pactBopa comepxurcs 7,5 r CuSO4 - 5H20. PaccunTath MOJISPHYIO KOHIIEHTPALIUIO
pacTBopa cynbdara MeIu.

2. Hackonbko moBeicuTCA Tkum M moHU3WTCS T3aM pacTBOpa MO CPAaBHEHHIO C YHMCTOM BOJIOM,
ecau B 100 r Boap! pactBoputsh 60 r caxapossl C12H220117?

3. Haligute MONSIpHYIO MacCy HE3JIEKTPOJIMTA, €CJIM MpH pacTBOpeHuu 28 T BemiecTsa npu 27°C
ocMmoTHueckoe naBienue coctasmiio 700 kIla. O6wem pactBopa 1 1.

4. ITpu 100 °C maBrneHre HACBIIICHHOTO Mapa Haja pacTBopoM, coaepxkammm 0.05 momib cynsdara
Hatpus B 450 1 Bozpl, paBHo 100, 8 x[la. Onpenenuts Kaxymylocs: CTENeHb TUCCOIUALNU Cybdara Ha-
TpHsl.

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 3ananue «CTpoeHne atoMa. NEPUOANYECKHI 3aKOH

Y NIEpUOANYECKAs cucTeMa XumMudeckux amemeHToB .M. Menneneesa. Xumuueckas CBsI3b»

1. HarmmuTe 51MeKTpOHHbIE KOH(GHUIYPALHH CIICAYIOIMX aTOMOB i HOHOB: In, Ba2+, Cl.

2. B kakoii rpymme, MoArpynie u nepuoje Haxoaurces eMeHT Sb? K kakomy ceMelcTBY OH OTHO-
cutcs? YKakuTe, Kakue 3JIEKTPOHBI Y 3TOT0 3JIEMEHTa SBIISIOTCA BaJeHTHbIMU. KakoBa MakcuMmalibHas Ba-
JIEHTHOCTH ATOTO AJIEMEHTA?

3. Omnpenenurte TN KPUCTAITHYSCKON pemeTku s cnenyrommux coenuuenuii: NaF, CoSO4, Si,
Pb, N2. Kakumu ¢pu3udeckuMu cBOcTBaMH (IIPOYHOCTH CBSI3M, TEMIIEPATypa IJIaBICHHS, MEXaHUYECKHE
CBOICTBA, ANIEKTPOIIPOBOAHOCTH) 00JIAAAIOT JaHHBIE COCTUHEHUS U IToueMy?

14.1.5. Bonipochbl Ha caMONOATOTOBKY
Tema 1. SBnenue amnorponuu. CTeXHOMETPUYECKHE 3aKOHbI: 3aKOH SKBHBAJICHTOB (IIOHSATHE JK-
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BUBAJICHTA U DKBHUBAJIEHTHONW MAaccChl), 3aKOH IOCTOSHCTBA COCTaBa XMMMUYECKHX COECIUHEHMH. 3aKOH
00BEMHBIX OTHOIIICHUM, 3aKOH ABOTaAPO.

Tema 2. 3akon ['ecca u ciencTBus U3 Hero. 3aBUCUMOCTD SHTPOIHMH OT TEPMOJUHAMUYECKUX (haK-
TOPOB.

Tema 3. Tumbl KaTanu3aTopoB U MEXaHU3M HX JAeicTBHs. Hrnbuposanue.

Tema 4. CriocoObI 3alUTHI METAJUIOB OT KOPPO3UHU. DJICKTPOXUMHUYECKAs 3aliuTa. THIBI 3aIIuT-
HBIX ITOKPBITUI. XUMUYECKAE HCTOYHUKH TOKA.

Tema 5. CreneHpb quccoIaluy, KOHCTaHTa TUCCOIMaIii. 3aKoH pa3z0asieHuss OcraBaib/a.

Tema 6. KBantoBsie uncna. [Tpunuun [laymu. IIpasuno I'yaaa. [IpaBuno KneukoBckoro. eopust Ba-
JIEHTHBIX CBsA3ed M OOBACHEHHE BAJICHTHOCTH 3JIEMEHTOB METOJIOM BAJICHTHBIX cBsA3ed. OCHOBHOE U BO3-
OyxneHHoe cocTosiHue atoma. [IpocTpaHcTBeHHast CTPYKTypa MojieKyll. Tumsl cBszeld — 6, . OCHOBHBIE
THUIIBI THOPUAN3ALINY.

Tema 7. PeakunonHasi cnocoOHOCTh aM(OTEPHBIX OKCHIOB M THIPOKCHIOB. Tursbl coneil. 3mene-
HUE KUCJIIOTHO-OCHOBHBIX CBOMCTB 2JIEMEHTOB 110 IIEPUOAM U TPYIIIaM.

Tema 8. KpaTkas XxapakTepuCTHKa TUCHEPCHBIX CHCTEM - IMOPOIIKH, T'€lIH, MACTbl, CYCIEH3HUH,
MysbCHU. CrIocOObI MONTyueHMs, Pa3pyLIeHHUs U CTa0MIN3aLUH.

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

1. Chopmynupyiite 3akoH ABOrapo.

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

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

KOHTPOJIbHAS PABOTA Ne2 «OHEPT'ETUKA XUMUYECKUX TTPOLIECCOB. XUMUNYE-
CKAS TEPMO/MHAMUKA»

1. Chopmynupyiite 3 3aKOH TEPMOJUHAMUKHU.

2. Paccunraiite TemnoBoi 3¢pdexT peakun odpaszoBanus okcuaa cepsl (IV), 3anumure TepmMoxu--
MHUYECKOE YpaBHEHUE peaKlMU. BerunciauTe Maccy npopearupoBaBllel CEPBI, €CJIN B PE3YIIbTATE PEaKLIUU
BhIACIMIOCH 92,8 KJIK TEIIOTHI.

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

3. PaccuuraB u3menenue sHepruu ['mudb0ca, ycraHOBUTE, BO3MOXHO JIM CaMOIPOU3BOJILHOE IIPO-
TekaHue peakuuu rpu 35 0C.

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

KOHTPOJIbHAS PABOTA Ne3 « XUMUNYECKAS KUHETUKA. XUMHNYECKOE PABHOBE-
CHUE»

1. Hanumure KUHETHYECKOE YpPaBHEHHE PEAKIIMUU:

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

Kak u3MeHUTCS CKOpOCTh peakluy, eclii: a) B CUCTEME YBEIMUYUTh JaBieHue B 3 pasa; 0) yBe-
JMYUTH KOHLIEHTPALIMIO 030HA B 2 pa3a; B) yBEJIMUUTh KOHIEHTpauuto okcyaa azota (II) B 3 paza.

2. TemmnepaTypHbIii KOAQGHUIHUEHT CKOPOCTH peakuuu paBeH 4. Ha ckombKo rpagycoB HYXHO yBe-
JUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEaKIMK Bo3pocia B 64 paza?

3. Chopmymupyiite 3aK0oH AeHCTBYOLIMX Macc. Kak 3aBUCHT CKOPOCTh PEAaKLIUU OT KOHIIEHTPALUU
pearupyromux BeniecTs?

KOHTPOJIbHASI PABOTA Ne4 «DJIEKTPOXMMHUYECKUE ITPOLIECCHI. KOPPO3UA ME-
TAJIJIOB»

1. 3anncath cxeMy TaJlbBAHHYECKOTO 3JIEMEHTA, COCTOSAIIETO U3 BUCMYTOBOTO M IIMHKOBOTO JJIEK-
TPOJIOB, MOTPYKEHHBIX B PaCTBOPBI CBOUX COJIECH; HaMKMCaTh YPaBHEHUs AJIEKTPOAHBIX MPOLECCOB; HaIlH -
caTh YPaBHEHHE PEAKIIMH, KOTOPasl MPOTEKAET B raJbBAHUYECKOM 3JIEMEHTE; PaCCUUTATh JIECKTPOIBUKY -
LIYI0 CHIIY TaJIbBAHMYECKOTO 3JIEMEHTA MPU CTaH/IaPTHBIX YCIOBUSAX.
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2. Kakue mpoayKTbl 00pa3yroTes MpH 3JeKTpoin3e BogHoro pacteopa CaCl2? Hanummre ypaBHe-
HUS 2JIEKTPOAHBIX MpolieccoB. Beruncnure Maccy win 00beM NpOgyKTOB, BBIACISAIOLUINXCS HA SJIEKTPOJaX,
€CJIM B Ipoliecce eKTpoan3a 3arpaueHo 10722,2 Kn anexTpuuecTsa, a BBIXOJ 10 TOKY cocTasisieT 90%.

3. Kakue crmocoOsI 3a1IUThl METAJIJIOB OT KOPPO3HUH BhI 3HaeTe? OT 4ero 3aBUCUT CKOPOCTh KOPPO-
3un’?

KOHTPOJIbHAS PABOTA Ne5 «PACTBOPbBI»

1. ITpu pactBopenuu 5,0 r Bemectsa B 200 r BoJbl OIy4YaeTCsl HE MPOBOASIINN TOK pacTBOp, KpH-
crammusyronuiicsa npu 1,450C. Onpenenure MOJIEKYIIPHYIO MAacCy PaCTBOPEHHOIO BEIIECTBA.

2. Paccuwuraiite pH u pOH 0,49 %—noro pactBopa cepnoii kucnotsl ( 1,0 r/cm3).

3. Uto takoe ocmoc? Kak paccuntarb 0CMOTHUECKOE JAaBJIEHUE pacTBopa’?

_ KOHTPOJIbHAS PABOTA Ne6 «CTPOEHUE ATOMA. CTPOEHUE ATOMA. TTEPUOJNYE-
CKUU 3AKOH U ITEPUOJUYECKASA CUCTEMA XUMHWUYECKUX SJIEMEHTOB JAI.M.MEH/IEJIE-
EBA. XUMHNYECKA CBA3b»

1. Kak u3MeHsieTcst sHEeprusi HOHU3aAUM XUMUYECKUX AJIEMEHTOB MO nepuojaM u rpynnam? Kak
ATO BIIUSET HA UX CBOMCTBA. OTBET MOSACHUTE.

2. Hanmmumre snexTpoHHyto KoH(purypamuio atoMa Br. YkaxuTe, K KakoMy Mepuoy, TPYIIe, Mo -
TpYIIE U CEMEUCTBY OTHOCHUTCS 3TOT JIeMEHT. Kakue 3eKTpOHBI Y 3TOr0 3JI€MEHTA SIBJISIIOTCS BaJI€HTHBI-
mu? KakoBa MakcuMaipHas BaJIEHTHOCTB JTOro 3eMenTa? Kakumuy cBoiicTBaMy 00J1a1aeT dTOT dDJIEMEHT?
OO0BsICHUTE, UCXO/IS U3 ANEKTPOHHON KOH(MUTYPAIINH IEMEHTA U TIOJ0KEHHUS B IEPUOAUYECKON CUCTEME.

3. ns Bemects: P4, CrCl3, Zn, H20

a) yKaszaTb THUIl XMMHYECKOH CBs3U; 0) ONpEeAeNuTh TUI KPUCTAIMYECKONW PEIIeTKH; B) yKa3aTh
KaKMMH (PU3MYECKUMU CBOMCTBAMU 00JIafaeT JaHHOE COCTUHEHHE, OTBET MOSICHUTb.

_ KOHTPOJIbHAS PABOTA Ne7 «OCHOBHBIE KJIACCbl HEOPTAHUYECKUX COEJAMHE-
HUN. PEAKITMOHHA A CITOCOBHOCTD BEILECTB»

1. YkaxuTe, K KaKUM KJIaccaM COCTUHEHHH (TUAPOKCHIBI, KUCIOTHI, COJIH, OKCU/IbI, OMHAPHBIE CO-
eIMHEeHUs1) OTHOCATCS cienyromue BemectBa: Na20, H2SO4, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO3, SO3, CaS, AIN. HazoBute 3TH COCAUHECHHS.

2. Kakue tumsl coneir MoryT o0pa3oBsiBaThes ipu peakiimu H2SO4 u NaOH? Hanummre ypaBhe -
HUS PEaKIHi, YKaKUTE TUII COJIU, alTe Ha3BaHUS MMOJTYYECHHBIM COCIUHEHUSM.

3. Uro takoe ampoTtepHocTh? Hanummre ypaBHEHHS peakIuu, Moka3biBarone aMmpOoTepHBIN Xa-
paktep Al203. YkaxxuTe, K KAKOMY KJI1acCy COSAMHEHHIH OTHOCSATCS MPOAYKTHI PEaKIMid, HA30BUTE TOJTY -
YEHHbBIE COCTUHEHMUSI.

14.1.7. Tembl J1a0opaTOpHBIX padoT
PactBopsI
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.

CornacoeaHa Ha noptane Ne2 49413
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