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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

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

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennanner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 24 24 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 68 68 4acoB
5 CamocTosiTenbHas paboTa 76 76 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u craya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 2 CeMeCTp

IIOKyMeHT MO CaH IPOCTO 37IeKTPOHHO MTOANChIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

YHUKaJIbHbBIV MTPOTrPaMMHBbIN KITIOY: Tomck 2018
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

CornacoeaHa Ha noptane N2 23306



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.

KUITP B. M. Kapa6an
OKCIEPTHI:

noueHT kag. POTOM H. H. Hecmenosa
noueHt kagp. KUITP H. H. Kpusun
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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
Juctumnuna «Xumus» (b1.5.17) otHocuTes k 6moky 1 (6a3oBast 4acTs).
[TocnenyromumMe JUCIUIUIMHAME SIBJSIFOTCS: Be30macHOCTh KH3HEACSITeIbHOCTH, Marepuansl u
KOMIIOHEHTHI 3JIEKTPOHHBIX cpelncTB, Pusuka, OU3NKO-XUMUUECKUE OCHOBBI TEXHOJIOTUU 3JIEKTPOHHBIX
CpeICTB, DKOJOTHSI.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMILIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

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

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATb OCHOBHBLIC IIOHATUA W 3aKOHbI XMMHHU, TCOPETUYCCKHE OCHOBBI CTPOCHHUA BCIICCTBA,
CBOWCTBA BEUIECTB U MX PEAKIHMOHHYIO CIIOCOOHOCTb, YCIOBUS MPOTEKAHUS PEaKIHi, (GaKTOpPbl, BIMSIIO-
M€ Ha CKOPOCTb M HalpaBJICHHE MPOTEKaHUs PEaKIMH, SHEPreTUUECKUE M3MEHEHUS B IPOLECCE IPO-
TEKaHHsI PEaKLUU, CIOCOObI BEIPAXKEHUSI KOHLIEHTPALM 1 CBOWCTBA PACTBOPOB AIEKTPOJIUTOB M HEIJIEK -
TPOJIMTOB, OIPEJIEICHUE KUCIOTHOCTH CPEIbl, 3aKOHOMEPHOCTH NPOTEKAHUS JIEKTPOXUMUUYECKUX IPO-
LIECCOB, MPOLIECCHI KOPPO3UH METAIJIOB U METO/bI 3AIIUTHI OT KOPPO3HH.

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

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

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPEJICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

2 ceMecTp

AynuaTopHbI€ 3aHATHS (BCETO) 68 68
Jlexuun 28 28
[IpakTuueckue 3aHATHS 24 24
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 76 76
Odopmienne oT4eTOB 10 JTabOpaToOpHBIM paboTam 4 4
[ToaroroBka k 1abopaTtopHbIM padboTam
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 27 27
[ToaroroBka Kk MpakTHYECKUM 3aHATUAM, CEMUHAPAM 36 36
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Bcero (0e3 ax3ameHa) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 180 180
3auetHbie EquHutib 5.0 5.0

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

_ [&]
7 = = | 8 g 2 E
. o o Q o] =
g = g S | §2 S5
Ha3Banus pa3nenoB IUCHUTIIIUHBL i ® = o, g ) & %
S 5 G S g 0 = E
o, < < o M o =
= = O m & g )
2 cemecTp
1 OcHOBHBIEC OHATHUS U 3aKOHBI XUMUHU. 0 2 0 4 6 OIIK-1
2 DHepreTuka XMuMHUYECKUX MTPOLIECCOB. 4 2 4 11 21 |OIIK-1
XuMudeckasi TepMOTUHAMHKA.
3 XuMuueckass KHHETHKA. XUMUYECKOe 4 4 4 12 24 | OIIK-1
paBHOBECHE.
4 DnexTpoxumudeckue mnpoiecchl. Kop- 6 6 4 13 29 | OIIK-1
PO3HsI METAJLIOB.
5 PactBOpBI 6 6 4 14 30 | OIIK-1
6 Ctpoenue aroma. [lepuonnueckuii 3a- 2 1 0 7 10 | OIIK-1
KOH.
7 XuMHUYECKasl CBA3b. 2 1 0 7 10  |OIIK-1
8 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX 4 2 0 8 14 |OIIK-1
COETUHEHUH.
Hroro 3a cemectp 28 24 16 76 144
Hroro 28 24 16 76 144
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aeioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComeprkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 = =
2 2 5
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIIMHBI IO JICKIHSIM 5 ) &5
o E
= 2 3
a e g
= S}
2 cemectp
2 DHepreTuka Xumuyeckas TepMoarHaMuka. [Tonstue Xxummiaeckomn 4 OIIK-1
XUMHYECKHX MPOLECCOB. |CUCTEMBI. Tunbl cucteM. PaBHOBECHOE COCTOSIHUE CH-
XuMmuyeckas cTeMbl. TUIBI TEPMOAMHAMUYECKUX MPOIIECCOB: 00pa-
TEPMOJUHAMUKA. TUMBIE, HEOOPATUMBIE, CAMOTIPOU3BOJILHBIC, PABHO-
BecHble. OCHOBHBIE MOHITHS TEPMOAUHAMUKH: BHY-
TPEHHss SHeprus, padota, TerioTa. [1epBbIii 3akoH
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tepMoauHaMukH. [loHaTre SHTanbUU. TermmoBoit 3¢-
(beKT peakIum, IK30TePMUIECKHIE U SHIOTEPMHUECKIE
peakiuu. TepmMoxumMuyeckre ypaBHEHUS U UX OCO-
6enHoctu. CTaHapTHBIE TEIUIOTHI 0Opa30BaHuUs Be-
mecTB. 3akoH ['ecca, ciencTue u3 3akoHa I'ecca. I1o-
HATHE SHTPONUH. BTOpO1 U TpeTnii 3aKOH TEPMOIU-
HaMuKU. CaMOITPOU30BOJIbHBIE IPOLECCHI. JHTAIb-
MUAHBIA U SHTPONUMHBIN (PAaKTOPBl XUMHUUECKHX Pe-
akmuii. DHeprus ['ub0ca.

HUroro

3 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

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

Hroro

OIIK-1

4 DNeKTPOXUMUYECKHE
nporeccel. Kopposus
METAaJIJIOB.

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

HUroro

OIIK-1

5 PactBOpHI

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

Hroro

OIIK-1

6 CtpoeHue aroma.
[Iepronnueckuit 3aKoH.

CtpoeHue aTomMa U IEPUOAUYECKAsE CUCTEMA IIEMEH-
ToB. KBaHTOBO-MeXaHWYECKast MOJIENIb aTOMa. ATOM-
Has opourtanb. dopMa aTOMHBIX opOHTae (s, p).
KBanrossie uncna. [Tpunmun [Haymu. [Ipasuiio ['yHaa.
[IpaBuno Kneukosckoro. [lepuoanueckas cucrtema u

OIIK-1
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MOPSAIOK 3aNIOJTHEHHS SHEPTeTHUYECKUX YPOBHEHN B
CTPYKType aroma. Paanycsl aTOMOB U HOHOB. DJI€K-
TPOOTPUIIATENEHOCTD. DHEPTHSI HOHU3AIUH, CPOJICTBO
K 2JIEKTpOHY. MI3MeHeHne CBONCTB 3JIEMEHTOB U UX
COEIMHEHMII 110 TIeproiaM U TpyInam.

HUroro

7 XuMuueckas CBS3b.

OcHoBHbIE BUABI XUMHUYECKOHU CBsA3H. [Ipupona xumn-
YECKOH CBS3H. XAPAaKTEPUCTUKU XUMHUYECKON CBS3U.
KoBasneHTHas cBs3b, MEXaHU3MBI €€ 00pa30BaHUs: 00-
MEHHBIH, JOHOPHO-aKIenTopHseIi. [loaspHOCTH KOBa-
JIEHTHOM cBsi3u. Teopus BaJeHTHBIX CBA3EH U 0OBsIC-
HEHHE BAJICHTHOCTH JIEMEHTOB METOJIOM BaJI€HTHBIX

cBs3eil. OCHOBHOE M BO30YKJICHHOE COCTOSTHHE aToMa.

[IpocTpaHcTBeHHAs CTPYKTypa MOJIEKy. THIIbI CBSI-
3eil — o, n. oHHas cBsa3p. Meraunueckas cBsa3b. Pu-
3MYECKOE COCTOSIHUE BenlecTBa. TBepaoe Teino. JHep-
I'Usl KPUCTAJUIMUECKON pelIeTKH. THIbI KpucTamue-
CKUX CTPYKTYp U uX cBoiicTBa. [loHsTe rubpuansa-
1. OCHOBHBIE THITbI THOPHIN3AIIUH.

Hroro

OIIK-1

8 OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COETMHEHUH.

Knaccudukanusa xumuueckux coequHeHuit. CteneHpb
okucyieHusi. OCHOBHBIE KJIACChl HEOPTaHUYECKHUX CO-
enuHeHuM. KHuCIoThI, COIM, OCHOBAaHMS, OKCHABI, UX
KJIaccupUKaus U XuMUYeCKre cBoicTBa. KuciaotHo-
OCHOBHEIE CBOMCTBA BemiecTB. CBolicTBa aMpOTEPHO-
ctu. PeaknrioHHast cmocoOHOCTh aM()OTEPHBIX OKCH-
JIOB U TUAPOKCUIOB. Tunel coneid. I3MeHeHue Kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB IO TIEPUOJIaM U
rpynmnaM. DIeKTPOJIUTHI. DNEKTPOIUTHUECKAs TUCCO-
U ALIHSL.

HUroro

4

OIIK-1

Hroro 3a cemectp

28

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

U 00ecreunBaeMbIMU (HOCJIC)IyIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIMMA) H

obecreunBaeMbIMH (ITOCIEIYIOIMMHI ) TUCIUTUTHHAMHY TTPEICTaBICHBI B Tabuie 5.3.

Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHoBaHue TUCIMILIMH

Ne pa3nenoB qaHHOUM TUCHMIUIMHEL, IJ1s KOTOPBIX HEOOXOIUMO
M3ydeHre 00eCneurnBaONUX U 00eCeYnBaeMbIX JUCIIUILTUH

1 2 3 4 5

6

7

8

[Tocnenyromue TUCIUITITUHBI

HOCTH

1 be3omacHOCTE KU3HEAEATEID-

+ + + +

2 Marepuainbl 1 KOMIOHEHTBI
AJIEKTPOHHBIX CPEJICTB

3 ®usuka

4 OU3NKO-XMMHUYECCKHUE OCHOBEI
TCXHOJIOTUH 3JICKTPOHHBIX

CornacoeaHa Ha noptane N2 23306




CpCaACTB

5 Dkosorus + + + +

5.4. CooTBeTCTBHE KOMIIETEeHUM I, JopMHUPYyeMbIX IPH M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NUCHIUILIAHBI, U BUJOB 3aHS -

THH

§ Bunnl zansatuit

) . -
= =

% y S g g DopMbI KOHTPOJIS

S = S &)

~ =

OIIK-1 + + + + OT4eT Mo MHAUBUTYATHHO-

My 3a/IaHHI0, DK3aMEH,
KoncnekT caMonoaroToBKH,
Otuer o naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect

6. UnTepakTBHBIE MeTOABI M (OPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHnoBanue 1a00paTopHBIX padboT

3 zE
3 = =
Z > 5
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
2 2 5
S 8 =
a e g
= S}
2 cemectp
2 DHepreTrka Omnpenenenue TermioBoro dddexra peakuu HEUTpa- 4 OIIK-1
XMMHUYECKHUX IIPOLECCOB. |JIM3aLUN
Xumuueckas Hroro 4
TEPMOJMHAMUKA.
3 Xumunyeckas kuHeTuka. | CKOpoCcTh XMMHUYECKHUX PEeAaKUil. XMMHUYECKOE PaBHO- 4 OIIK-1
XHWMHYECKOE PAaBHOBECHE. | BECHE.
Hroro
4 DIEKTPOXUMUYECKUE Onektponus. Kopposust 4 OIIK-1
npoueccel. Koppo3us Hroro
METAaJIJIOB.
5 PactBOpHI PactBopsI 4 OIIK-1
Hroro
Hroro 3a cemectp 16

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabuuie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HasBanus pasnenos

HanmMeHnoBaHMe NpakTUUECKUX 3aHATUN (CEMUHAPOB)

TpynoeMkocTsb,

q

dopmupyembie
KOMIIETEHIIUU

2 ceMecTp

1 OcHOBHBIEC NOHATHUSA U
3aKOHBI XUMUH.

BxomHO# KOHTpOJE (HamMcaHue CUMBOJIOB XUMUYE-
CKHX AJIEMEHTOB, pacueT MOJIIPHBIX MAacC COEIUHE-
HUM, pacCTaHOBKA KO3(P(PHUIIMCHTOB B ypaBHEHUSX pe-
akiuit). Pemenue 3ana4: 1) HaXoKIeHUE SKBUBAJICHTA
MIPOCTHIX BELIECTB; 2) pacyeT SKBUBAJIEHTHBIX Macc
MIPOCTHIX U CIIOKHBIX COETUHEHUH; 3) pacueT o0beMa
ra3a fpy HOPMAJIbHBIX YCIOBUSAX U YCIOBUSX, OTIHY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia 4acTHIl Belle-
CTBa B ONPEJICIICHHOM Macce Win o0beme; 5) perieHue
3a/1a4 ¢ XUMUYECKUMU ypaBHEHUSAMU; 6) 3a7auu Ha
"M30BITOK-HENOCTATOK"

[\

Hroro

OIIK-1

2 DHepreTuka
XUMHUYECKHX MPOIIECCOB.
XuMH4YecKas
TEPMOJUHAMUKA.

1)pacueT TermnoBoro 3dexra peakuu Mo 3aKOHY
I'ecca; 2) onpenenenue Tuma peakuuu (3K30-, IHI0-
TEPMUYECKUI); 3) pacdeThl MO TEPMOXUMHUUECKUM
ypaBHEHUSM; 4)oTpe/eiIeHIEe CaMOTIPOU3BOIHLHOTO
HaMpaBlIECHUS MPOTEKAHUS PEAKIIUU; 5S)pacueT TepMO-
JTMHAMUYECKHX TTapaMeTPOB MPOTEKAHUS PEaKIIH

Htoro

OIIK-1

3 XuMnueckas KUHETHKA.
XUMHUYECKOE PAaBHOBECHE.

1)3amuck 3aKoHa ACHCTBYIOMIMX MAcC ISl XUMUYe-
CKHX pEaKIMii;2)pacyeT U3MEHEHUSI CKOPOCTH PeakK-
UM NIPY U3MEHEHUH JaBJICHUS, KOHIIEHTPALlUHU pea-
TEHTOB; 3) pacyeT U3MEHEHUsI CKOPOCTH PEaKLUU IpU
MOBBIIICHUH TeMIIepaTyphl o npaBuiny Bant-T'ohda
U ypaBHEHUIO AppeHunyca; 4)pacyer TeMIEpaTypHOIrO
K03 (UIMEHTA CKOPOCTH PEAKITUH; 5)oIpeaesieHrue
SHEPrUM AKTUBALIMU PeaKLuy; 6) ONpeneaeHus cMe-
LIIEHUs] PaBHOBECHS [TPU U3MEHEHUU TEMIIEPaTyphI,
TaBJICHUsI, KOHIICHTPAIMK; 7)pacdeT KOHCTAHT PaBHO-
BECHSI XUMHUYECKUX PEaKInii; §) pacyeT n3MEHEHUS
KOHILIEHTpAIUil peareHTOB Yepe3 KOHCTAaHTY paBHOBE-
cus

Hroro

OIIK-1

4 DIIeKTPOXUMHYECKHE
npoueccol. Kopposus
METAJUIOB.

1 )HanMcaHNe OKUCIUTENbHO-BOCCTAHOBUTENBHBIX pe-
aKUuii; 2) onMcaHue NpUHLIKIIA Pa0OThI rajdbBaHUuE-
CKOT'O 3JIEMEHTA; 3) 3aIich ypaBHEHUH peakiuid, mpo-
TEKAIOIIUX B raJJbBAHUYECKOM DJIEMEHTE; 4) pacyeT
3JIEKTPOIHOTO MOTEHLIMANIa IPU CTaHIAPTHBIX U He-
CTaH/JAPTHBIX YCIIOBUSAX; 5) pacyeT AIEKTPOABUKY-
1IeH CHJIBI TaJIbBAHMYECKOT'0 3JIEMEHTa; 6) cocTaBIe-
HUE YpaBHEHUH 3JEKTPOIHBIX IPOLECCOB MPH dJIEK-
TPOJIN3€E PACIUIABOB U PACTBOPOB; 7) BBIUUCIICHUE
Macchl U1 00bEMOB 00pa30BaBIIKUXCS TPOYKTOB B IPO-

OIIK-1
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1ecce 3J1eKTponn3a o 3akonam dapanes; 8) onpene-
JIEHUE BBIXO/1a IO TOKY; 9)cocTaBiieHnEe ypaBHEHUI
peAKIMN NpU XUMUYECKON U AIEKTPOXUMUYECKON
KOppo3uu MeTasuioB; 10) BIOOp 3aIIMTHOTO MOKPHI-
TS OT KOPPO3UHU

HUroro

5 PactBOpHI

1)pacueT HaBeCKHU AJI1 NPUTOTOBIIEHUS pPaCTBOPOB
Pa3HbIX KOHLIEHTPALHii; 2)pacdeTsl JIIsl IPUTOTOBIIE-
HUS paCTBOPOB METOJIOM pazdaBiieHUst; 3) onpeerne-
HHUE OCMOTHYECKOIO JIaBJICHUs pacTBOpa; 4) onpene-
JIEHUE TEIJIOTHl PACTBOPEHMSI; 5)pacdeT TeMIEPATyphl
3aMep3aHus U KUIIEHUS! PAaCTBOPOB; 6) BEIUHCICHHE
M30TOHUYECKOro kod(duimenta; 7) onpeaencHue
CTENEeHH U KOHCTaHThI JUCCOLMAIMH pacTBopa; 8)
OIIpeIeTIEHNE BOAOPOAHOTO MOKA3aTENs U PEAKLIUU
cpeapl.

Hroro

OIIK-1

6 CtpoeHue aroma.
[Iepronnueckuit 3aKoH.

1 )onpeneneHne MOJIOKEHUSI XHMUYECKOT0 JIEMEHTA B
Tabimie MeHaeneeBa U ero XUMHYCCKHX
CBOICTB;CpaBHCHHE CBOMCTB XUMHYECKHX 3JIEMEHTOB:
2)OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX; KUCIOTHO-
OCHOBHBIX; PaJMyCOB aTOMOB U HOHOB, METAJITUYE-
CKHX U HEMETAJNIMYECKUX UCXOIS U3 MOJIOKEHHS B Ta-
omuie Meneneesa

HUroro

OIIK-1

7 XuMuueckas CBS3b.

1) onpeneneHne BaJ€HTHOCTH U CTETIEHU OKUCIICHUS
AJIEMEHTOB B XUMHUUECKUX COCTUHEHUSX; 2 )ompeaere-
HUS TUINA XUMUYECKOM CBSI3U B XUMHUECKUX COETUHE-
HUAX; 3)n300pakeHue CTPYKTYPHBIX (GOpMYIT Be-
IECTB; 4)onpeeeHre XUMUUECKOro TUIIa KPUCTal-
JIUYECKOM PEIIETKH BEIIECTB; OTPEICTICHHUE CBOMCTB
XUMHUYECKOTO COETMHEHUS UCXOAS U3 TUIIAa KPUCTaI-
JTUYECKOMN pelIeTKH;HAMCaHUe JIEKTPOHHBIX KOH(H-
rypalyii aToOMOB B OCHOBHOM U BO30YKJI€EHHOM COCTO-
SIHUH, 5)oTpeieieHUs TUa THOPUAN3AIUNA B MOJICKY-
J1axX BEIIECTB; ONpPEEICHUE T€OMETPUH MOJIEKYJL;
6)ompeenieHre TUTIa XUMUYECKHUX CBS3EH 10 TUITY
MepEeKphIBaHUS OpOUTaNEii;pacyeT HOHHOCTHU CBS3H

Hroro

OIIK-1

8 OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COETUHEHUH.

1) Harmcanue GopMyiT XMMUYECKHX BEIIECTB; 2) Ha-
MUCaHNUe Ha3BaHMH XMMUYECKHX COEANHEHHH, orpe-
JIeJIEHUE KJlacca BELECTB; 3) COCTaBJICHNUE YPaBHEHUIN
JIEKTPOJIMTHUECKON AMCCoLMalny; 4) HarucaHue
yYpaBHEHUI THIPOJIN3a, ONPEEIICHNE THIIA COJIEH;
5)cocTaBieHre ypaBHEHUH peakuidi pa3HOTO THUTIA,
LETIOYKH IIPEBPALLECHUN

Htoro

OIIK-1

Hroro 3a cemectp

24

9. CamocrosiTesqibHasi padoTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITNH TPECTaBICHbI B
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Tabimue 9.1.

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X S
Y Qo 2
= S
2 cemecTp
1 OcHoBHBIE OHATHUA U [TogroroBka k mpakTuue- 4 OIIK-1 OT4er Mo UHANBUTYAIIb-
3aKOHBI XUMUH. CKUM 3aHSATHIM, CEMHMHA- HOMY 3a/1aHuio, Tect
pam
Htoro
2 DHepreTuka IToaroroBka K npaxkTu4e- OIIK-1 Koncnexr camonoaroros-
XUMHUYECKHUX MPOIECCOB. |CKUM 3aHSATHUSM, CEMHHA- ku, Onpoc Ha 3aHATHSIX,
XuMuueckas pam OT4eT Mo UHANBUTYAITb-
TEPMOJANHAMUKA. TIpopaBoTKa JEKIHOHHOTO 4 HO(I;/[y 3az[aHmuo, O6quT o
MaTepuana nmabopaTopHoii padore,
Tect
[TonrotoBka k maboparop- 3
HBIM paboTam
Htoro 11
3 Xumunueckas kuHeTuka. |IloaroroBka k mpakruue- 6 OIIK-1 Koncmnext camomonaroros-
XUMHYECKOE PAaBHOBECHE. | CKUM 3aHSTHSIM, CEMUHA- ku, Onpoc Ha 3aHATHSIX,
pam OT4er o MHANBUAYAIb-
[TpopaboTka JIEKIIMOHHOTO 3 Hog/[y 3a/1aHuIo, queT 1o
MaTepuaa naboparopHoii paboTe,
Tect
[ToaroroBka k 1aboparop- 3
HBIM paboTam
Htoro 12
4 DAEKTPOXUMHUYECKHE [ToaroroBka Kk mpakTuue- OIIK-1 KoHcnexT camMmonnonroros-
nporeccel. Kopposus CKUM 3aHSATHIM, CEMHHA- ku, Onpoc Ha 3aHATHIX,
METAaIIOB. pam OT4eT Mo UHANBUTYAITb-
[TpopaboTka JIEKITMOHHOTO 4 HO(I;/[y 3az[aHmuo, O6quT 1o
MaTepuaa nmabopaTopHoOi padore,
Tect
[TonrotoBka k maboparop- 3
HBIM paboTam
Hroro 13
5 PactBOpBI [ToaroroBka Kk mpakTuue- 6 OIIK-1 Koncmext camomoaroros-
CKHM 3aHSTHSIM, CEMHUHA- ku, Onpoc Ha 3aHATHIX,
pam OT4er no MHANBUAYAIb-
[TpopaboTka JIEKIIMOHHOTO 4 Hog/Iy 3a/1aHuIo, queT 1o
MaTepuaa naboparopHoii paboTe,
TecTt, Ox3amen
OdopmiieHre 0TIETOB TIO 4
naboparopHbeIM paboTam
Hroro 14
6 CtpoeHue aroma. [ToaroroBka k mpaxkTHye- OIIK-1 Koncnekt camonoaroros-
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ITeproauyeckuii 3aK0H. CKHM 3aHSITHSIM, CEMHHA- ku, Onpoc Ha 3aHATUSIX,
pam OT4eT 1Mo UHANBUYAITb-
[TpopaboTka JIEKITMOHHOTO 4 HOMY 3a7iaHmo, Tect, k-
MEH
Marepuaia 3ame
Urtoro 7
7 Xumudeckas CBsI3b. [ToaroroBka K npaxkTu4e- 3 OIIK-1 Koncnexr camonoaroros-
CKHM 3aHSITHSIM, CEMHHA- ku, OTYeT N0 UHJIUBULY-
pam aTbHOMY 33J1aHuI0, TecrT,
K3aMeH
[TpopaboTka JIEKIIMOHHOTO 4 Jksame
Marepuasa
Hroro
8 OCHOBHBIE KIaCCHI [ToaroroBka k mpakTuue- OIIK-1 KoHcriexT caMoImoaroros-
HEOPTraHUYECKUX CKHM 3aHSTHSIM, CEMHUHA- ku, Onpoc Ha 3aHATHSIX,
COE€IUHEHHH. pam OTyer Mo UHANBUYAIIb-
HOM quro, Tect, Dk-
[TpopaboTka JIEKIMOHHOTO 4 oMy 3afanmio, Tecr, 3
Marepuaa 3aMeH
Htoro 8
Uroro 3a cemectp 76
IToaroroBka u ciada sK3a- 36 OKk3aMeH
MeHa
Hroro 112

10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHBIH MakcumabHBIT
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
Oamn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
Koncnekr camonoaroron- 2 1 1 4
KU
Ormpoc Ha 3aHATUAX 8 5 5 18
OTyeT no MHAUBUTYAIIb- 10 5 5 20
HOMY 3aJJaHUIO0
OTuet no nabopaTopHOii 2 6 8
pabote
Tect 5 5 10 20
Hrtoro makcumyM 3a nepu- 25 18 27 70
on
DK3aMeH 30
Hapacraromum nrorom 25 43 70 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

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

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

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

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

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mas xumus : yaeoHuk 1 BTy308 / H. B. KopoBuH. - 7-¢ u3n., ucrp. - M. :
Bricmias mkomna, 2006. - 556[4] c. : ui., Tabn. - ([Tobeaurens koHKypca y4eOHUKOB). - bubmumorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (nanuuue B 6ubnuoreke TYCVYP - 220 3k3.)
2.  OcHoBbI 001IeH U (hu3nueckoit xumun: Yduebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnexTponnbiii pecypc]| - Pexum gocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenus: 23.04.2018.

12.2. lonotHuTEIbHAS JIUTEpaTypa

1. T'muaka H.JI. O6mas xumust : yaeoHoe nocobue st By3o / H. JI. I'mmaka. - 11-e u3g. - M.-JL.
: Xumus, 1964. - 688 c. : un., tTadin. - UMen. ykas.: c. 669-670. - [Ipeam. ykas.: c. 671-688. (aynn: 37 3k3.;
Bcero 37 9k3.) (Hanmmune B Oudmmorexe TYCVYP - 37 5k3.)

2. Xumus: Yuebnoe nocodue / I'. B. CmupHoB, I'. M. SlkyHuna; MuHHCTEpCTBO 00pa3oBaHUs
Poccuiickoit ®enepanun, ToMCKHMII TOCYIapCTBEHHBIN YHUBEPCUTET CHUCTEM YIPABICHUS U PaJHOIIICK-
TpoHuKH, Kadenpa TexHomoruu paano3nekTpoHHoH annapatypsl. - Tomck : TMIJIO, 2000. - 157 c. : un
(mammuue B 6nbmmoreke TYCYP - 31 2k3.)

3. T'muaxa H.JIL. 3anauu u ynpaskHeHus mo oomieit xumuu : YueOHoe nocobue ans By3os / H. JI.
['muuka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanmuune B oubmoteke TY -
CVYP - 38 5K3.)

4. AxwmeroB H.C. Heopraumueckas xumust : yaebHoe nmocobue s By3oB / H. C. AxmeToB. - M. :
Bricmias mkona, 1969. - 638[2] c. : un. - [Ipeam. ykas.: ¢. 629-639. - b. u. (Hanuuue B Oubmuorexe TY -
CVYP - 1553K3.)

5. Ywukun E.B. Xumus [Teker]: yaebnoe noco6ue / E. B. Uukun; MuHUCTEpCTBO 00pa30BaHus U
Hayku Poccniickon @enepanuu, ToOMCKHN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIHO-
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anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00y4yeHus. - 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 pecypc] - Pexxum o-
cryma: http://edu.tusur.ru/publications/1138, nata oopamenus: 23.04.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MO0CO0Us

1. Xwumwus: MeToauueckue yka3aHHs ISl IPOBEIACHHS MPAKTHYECKUX 3aHSATUH, 1a00paTOpHBIX
paboT M OpraHu3alMKi CaMOCTOATEILHONU paboThl CTYAEHTOB MO nuciuIuinae «Xumus» / Tuxonosa M. B.
- 2015. 26 c. [Dnekrponnbiit pecype] - Pexxum goctyma: http://edu.tusur.ru/publications/5137, mata 06-
pamenusi: 23.04.2018.

2. Yuxun E.B. CoopHuk 3ama4 o obmieid xumuu [Tekcr] : yueOHO-MeToanueckoe nocooue / E.
B. Uukun; pen. kana. xuM. Hayk A. U. 'amanos; pen. C. 5. AnekcannpoBa; MUHHUCTEPCTBO 00pa30BaHUS
u Hayku Poccuiickon ®@enepanyy, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuo3ekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBIICHUS U pa-
To3IeKTpoHUKH, 2015. - 296 c. (Hanuune B 6udbmmorexke TYCVYP - 100 5k3.)

3. COopHuK 3a7a4 U yrnpaxHeHUH 1o oOmieit xumun: COOpHHK 3a7a4 M yIIPaXHEHUN TI0 00IIei
xumun  / Ywmkun E. B. - 2012. 220 c¢. [DnekrpoHHbIi pecypc] - Pexum gocryma:
http://edu.tusur.ru/publications/642, nara oopamenus: 23.04.2018.

4. JlaGopaTtopHbie pabOThI 0 XUMHHU: Y 4eOHO-METOANIECKOE ITOCOOUE JIJIsi IPOBEACHHUS JTabopa-
TOPHBIX pa0dOT W OpraHU3AIMH CAaMOCTOATEIBLHON paboThl cTydaeHTOB / TuxoHoBa M. B. - 2018. 50 c.
[OnexTponHbIii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7169, nara oOpamieHus:
23.04.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUE MaTepHralibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 711 ¢ HAapYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
http://edu.tusur.ru — HaygHO-00pa30BaTENBHBIN TTOPTAIT

http://www.xumuk.ru — HHGOpPMAIIMOHHO-CIIPAaBOYHbIE PECYPCHI

http://elibrary.ru — HayuHas 31eKTpOoHHAasI ONOIMOTEKA

http://www.twirpx.com — 3J€KTPOHHBIE KHUTY IO XUMUHU

http://mv-tihonova.ucoz.ru - uadopmaronssiii caidt yist cryneHToB TYCYPa
https://biblio-online.ru - 3nexTponHas OubIOTEKA

SIS e

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHre TUCIUILJIMHBI U TPpedyeMoe MPOorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jnst mpoBeeHus 3aHATUIM JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUIYAJbHBIX KOHCYJbTAIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
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JEMOHCTpAIMOHHOE 000pyI0BaHNE U Y1eOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUSCKHIE HII-
JFOCTPAIIMH TT0 JICKIIMOHHBIM pa3jieiaM JUCIUTUINHBL.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI

VYyeOHast ayuTopust

yueOHasi ayJuTOpUs ISl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHHS 3aHIATUN MPAKTUYECKOTo TUTA, YIeOHAas ayUuTOPHs IS IPOBECHHS 3aHATHI CEMUHAPCKOTO THIIA,
MOMEIIIEHUE /ISl KyPCOBOT'O NMPOEKTUPOBAHUS (BBINOJIHEHHS KYPCOBBIX pabOT), MOMEIIEHUE JJIs IpOBeJie-
HUSI TPYIIIOBBIX M MHIVUBHUIYaJIbHBIX KOHCYJIBTAIU, TIOMEIICHHE TS TIPOBEJICHHS TEKYILEro KOHTPOJIS U
POMEXYTOYHOH aTTecTaluy, MOMEIIEHUE ISl CAMOCTOATEIbHOM paboThI

634050, Tomckast o6mactb, 1. Tomck, Jlennna npocmnexr, a. 40, 423 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommnbrotep Pentium Dual Core G850;

- Tenesusop LED 47;

- llIxad nabGopaTtopHblil (BBITSIKKA);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- PaGouee mecTo mpermoaBares.

[TporpammHoe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Windows XP

13.1.3. MaTepuaJibHO-TeXHUYECKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaTopHbIX padoT
JlaGoparopusi XuMuu
yaeOHas ayuTOpHUs TS TPOBEICHUS 3aHATHH JTaOOPaTOPHOTO THTIA
634050, Tomckas o6nacts, T. Tomck, Jlennna npocrnexT, a. 40, 424 ayn.
Onucanue uMeroIerocs 000py10BaHUs:
- Jlocka MarHUTHO-MapKepHasi;
- Cton naboparopHslii (6 mT.);
- Cron naGopaTopHbIi BBICOKHI - 3 (6 1IT.);
- ®otornexrpoknopumerp KOK-3-01;
- llIxad BBHITSKHOM;
- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;
- Pabouee mecTo mpemnoaBares.
[TporpammHoOe obecrieueHre He TpeOyeTcs.

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ynmuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHHS:

- yueOHast MmeOerb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:
- Microsoft Windows;
- OpenOffice;
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- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEIyCMOTPEHO UCIOIb30BaHHE 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, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE 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 00y4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa 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 M 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. OTkpsbITas cucrema. ..

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

0) oOMEeHUBaeTCs ¢ OKPYXKAIOIIEH CPeiol BEIIECTBOM U YHEPTUEH

B) HE OOMEHHBACTCSI C OKpYXKAIOIel cpeioil HU BELIECTBOM, HU SHEPTUei

T') 9TO CHCTEMA, TJIe TIPOTEKAIOT TOJIHKO TOMOTEHHBIE PEaKIINU

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

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

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

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

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

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

a) yBEJTMUEHUEM SHEPIHU B CHCTEME

0) YMEHBIIIEHUEM YHTPOITUH

I') yBEITMUEHHEM SHTAJIBITUU

1) YBEJIMYEHUEM SHTPOIINU

4. Ecnu U1 XMMHUYECKOM peakiiuy MpH JaHHBIX YCIOBUAX W3MeHeHue sHeprun ['md6ca <0, To pe-
aKIHsL....

a) HE MOXKET MPOTEeKaTh HA B IPSMOM, HU B 0OpPaTHOM HalpaBJICHUU

0) uaeT caMOnpPOU3BOJILHO B OOPATHOM HalpaBJICHUHN

B)HJIET CaMOIIPOU3BOJILHO B MIPSIMOM HAPaBJICHUHU

) UJET B MPSIMOM, U B OOpaTHOM HalpaBJIE€HUHU

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

a) MIPH YBEITMYEHUH KOHIIEHTPAIIH CKOPOCTh YBEINIHBACTCS

0) npy yBEITMYEHUH KOHLIEHTPAIIUH CKOPOCTh MOXET YBEIHMUUBATHCS MIIM YMEHBIIATHCS, B 3aBUCH-

CornacoeaHa Ha noprane Ne 23306 15



MOCTH OT NMPUPOJIBI PEareHTOB

B) MPY YMEHBUICHUH KOHIIEHTPAIIUU CKOPOCTh YBEINYHBACTCS

') CKOPOCTh HE 3aBUCHUT OT KOHIICHTPAIIUU

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

a) yMeHbIaeTcs B 2-4 pasza

0) yBennuuBaercs B 2-4 pasza

B) ymeHbImaercs B 10 pa3

') YBETMYUBaAETCA B 5 pa3

7. UTo Takoe 3HEprusi akTUBALMU PEAKIIUN?

a) SHEepreTUYecKuil 6aphep peakiun

0) MmoTHas YHEPTHUsl YaCTHI] B CUCTEME

B) JIONIOJTHUTEINBHAS YHEPTHsI, KOTOpast HeoOxoauma Jtst 3G (HEeKTUBHOTO COyAapeHUs YaCTHI]

I') CcyMMa MOTCHIIMAIbHOW W KHHETHYECKOW YHEPTUN

8. Kakue (hakTophl BIUSIOT HA CMEIIEHUE XUMUIECKOTO pAaBHOBECHS?

a) TeMIieparypa, Karajau3aTop, JaBJIeHHe

0) Temneparypa, JaBJICHHE, KOHIIEHTPAIIHS

B) JIaBJicHHE, KOHIICHTpAIHs, KaTaJu3aTop

T') CTENICHh H3MEIIBYEHHOCTH, AaBIICHUE, TEMIIepaTypa

9. B y31ax KpUCTAUIMUECKON PEIIETKHA MeTalla HaXOASITCA. ..

a) MOJIOKUTENBHO 3apsHKEHHBIE HOHBI METAINIA, CBSI3aHHBIE C SJICKTPOHAMU

0) oTpUIIATENHHO 3apsKEHHbIE MOHBI METaJlIa, CBA3aHHBIE C AIEKTPOHAMHU

B) 9JIEKTPOHBI, ABHXKYIIHECS CBOOOTHO

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

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

a) MoJI ACMCTBHEM AJIEKTPUIECKOTO TOKA IPOTEKACT XUMHUYECKAas peaKIus

0) 1moj IeCTBUEM DJIEKTPUIECKOTO TOKA BHIPA0ATHIBAETCS AIEKTPHUUECKAsT YHEPTUS

B) BO3MOXXHO IIPOTEKAHNE XUMUIECKON peakinu 0e3 yJacTHsl JEKTPUIECKOTo TOKa

T) B pe3yJbTaTe MPOTEKaHUs XUMHUECKOM peakliny BbIpadaThIBaeTCsl SJIEKTPUUECKUNA TOK

11. Kakue 31eKTpoibl IpH IEKTPOJIN3E ABISIOTCS HHEPTHBIMU?

a) Me/THbIe

0) LIMHKOBBIC

B) rpapuTOBBIC

T') AJIIOMUHUEBbIE

12. Kakoii u3 ciiy4aeB HE OTHOCHUTCS K SJIEKTPOXUMHUUYECKON KOPPO3UH?

a) U3JIeJHe U3 CTaU MIOTPYKEHO B PACTBOP CEPHOU KUCIIOTHI

0) u3Ienre U3 CTalld OKUCIISAETCS KUCIOPOIOM BO3/IyXa

B) MEJIHBIN U KeJIe3HbIN MPOBOJ] KOHTAKTUPYIOT B pacTBOpE Cyib(dara menu

T') CTaJbHOE U3JIENINE, TOKPHITOE CIIOEM HHUKEs, B PACTBOPE KUCIIOTHI

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

a) HopmasnpHast KOHIICHTpAIHs

0) MaccoBas 1o

B) MonsipHast KOHIICHTpAIIHs

r) MomnbsHas 107s

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

a) lenounas

6) Kucnas

B) HeiirpanbHas

) 3aBUCHUT OT NPUPO/IbI BEIlleCTBA

15. CornacHo 3akony Payins, naBineHue napa Haj pacCTBOPOM. ..

a) BCer/ia BhIIlIe, YeM HaJ YUCTBHIM PACTBOPUTEIIEM

0) Bcerna HIDKE, YeM HaJl YUCTHIM PaCTBOPUTEIIEM

B) paBHO JIaBJICHUIO Mapa HaJl YUCTHIM PacTBOPUTEIIEM
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T') MOCTOSIHHO TIPH JIFOOBIX YCIOBHSIX

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

a) <0

6) >0

B) =0

') HE U3MEHUTCA

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

a) aToMHas

0) MOHHas

B) METaJUTMYECKas

I') MOJIEKYJISIpHAS

18. I XUMUYECKUX 3JIEMEHTOB, KOTOPhIE MMEIOT Ha BHEIIHEM AJICKTPOHHOM ypoBHE 1-2 3i1ek-
TPOHA, XapaKTCPHBI

a) HEeMETaJUIMYeCKUEe CBOMCTBRA

0) METAJLTINYCCKHUE CBOMCTBA

B) OKHCIIUTENIbHbBIE CBOMCTBA

r) am(poTepHbIE CBOUCTBA

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

a) BOCCTAaHOBUTEJIHHBIC

0) OKHCIIUTEIbHBIC

B) METaJUTMYECKHE

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

20. Kaxumu cBorictBamu oOnamaror d-3ieMeHThI?

a) HeMeTaNInYeCKUMU

0) OKHCIUTEITbHBIMHU

B) METaJUTMYECKUMHU

T') HHEPTHBIMHU

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. IIpenmer xumMuu. ATOMHO-MOJIEKYJsIpHAs Teopus. OCHOBHBIEC NOHATHSA: aTOM, MOJIEKYJIA, HOH,
xumMuueckuil snemeHt. IlpocTeie u crnoxkHblie BeuiecTBa. Monb. MonsipHast Mmacca. DKBUBaJIEHT, YKBHBa-
JICHTHAs Macca.

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

3. 'a30BBIE 3aKOHBI: 3aKOH 0OBEMHBIX OTHOILIIEHUH, 3aKOH ABOTaJIpo, 3aKOH SKBUBAJICHTOB.

4. CtpoeHue atoMa U NepUOAUYECKas CUCTEMA IEMEHTOB. KBaHTOBO-MeXaHMUECKasi MOJIENb aTo-
Ma. AtomHasi opouTtans. @opmMa aTOMHBIX opOuTanei (s, p).

5. KBanroBsle uncna. [Ipunnun ITaymu. ITpasuiio I'ynna. Ilpasuno Kneukosckoro.

6. [lepuonnyeckast cuctemMa 1 NOPAAOK 3aOJIHEHUS SHEPreTUUECKUX YPOBHEH B CTPYKType aToma.

7. Pannycsl aTOMOB M MOHOB. DJIEKTPOOTPHULATEIBHOCTb. JHEPTUsl MOHU3ALUHU, CPOJCTBO K DJIEK-
TpoHY. I3MeHEHNE CBOMCTB 3JIEMEHTOB U UX COSIUHEHUH 110 MIEPUOAAM U IPYIIIAM.

8. OcHOBHBIE BU/IbI XUMHUECKOU cBsA3H. IIpupona xumuueckoi cBsi3u. XapakTEPUCTUKA XUMHUE-
CKOMU CBA3M.

9. KoBasieHTHasA CBSA3b, MEXAHU3MBI €€ 00pa30BaHUs: OOMEHHBIN, JTOHOPHO-AKLIEITOPHBIH.

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

11. I[IpocTpancTBeHHAs CTPYKTypa MoJieKyJl. TUrbl CBsA3EH — G, T.

12. MonHas cBsa3b. Meramnnueckast CBs3b.

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

14. Knaccuduxanusi XauMu4ecKux coeAMHeHUN. buHapHble coeTuHeH ], UX OCHOBHbIE TUIIbL. CTe-
neHb okucieHus. CoctaB OMHAPHBIX COETUHEHUH.
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15. KucaoTsl, conu, OCHOBaHUS, OKCH/IbI, MX KIACCU(PHUKAINA U XUMHUUECKHUE CBOMCTBA.

16. CoiictBa amdoTepHOCTH. PeakiioHHast cClTOCOOHOCTh aM(OTEPHBIX OKCHJIOB U THAPOKCHIOB.

17. PactBOpbl, TNl 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 snekTponuTUYecKoi quccouuanu. CTeneHb AUCCOUUAlNM, KOHCTaHTa AUCCOLUALIUHN.
N3oronnueckuii ko3 puinent. CBOMCTBA paCTBOPOB AJICKTPOJIUTOB.

21. Xumuueckas TepmoauHamuka. [lonsatue xumuueckoil cuctembl. Tumbl cucteM. PaBHOBeCHOE
COCTOSTHUE CHCTEMBI.

22. Tunbl TEpMOANHAMHYECKUX MPOLECCOB: 00paTUMbIe, HeOOpaTUMbIE, CAMOTIPOU3BOJIbHBIC, PAB-
HoBecHble. OCHOBHBIE MOHATHS TEPMOJMHAMUKU: BHYTPEHHSS SHEPrus, paboTa, TemyoTa.

23. TlepBerit 3akoH TepMonuHaMuKu. [loHsTue sHTambIUU. TermmoBol dGGEeKT peakiuu, K30Tep-
MUYECKHE U SHIOTEPMUUYECKHUE PEAKIIUU.

24. TepmoxuMu4ecKHe ypaBHEHHsI U UX ocoOeHHOCTH. CTaHIapTHBIE TEIUIOTH 00pa3oBaHMS Be-
LICCTB.

25. 3akoH 'ecca, cneacteue u3 3akoHa ['ecca. Ilonarue suTponuu. Bropoil u TpeTHii 3aK0H TepMO-
JUHAMHKH.

26. CaMOIIpOM30BOJIbHBIC MPOLECCHl. DHTAIBIMUHBIA U SHTPOIUHHBIN (PaKTOPbl XUMUYECKHX pe-
akmuii. DHeprus ['ub6ca.

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

28. BausiHie KOHIIEHTpaluy Ha CKOPOCTh pPeaKIMK. 3aKoH AeWcTBYIOIMX Macc. KoHcTanTa ckopo-
CTH PEaKIHH.

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

30. 3aBUCMMOCTb CKOPOCTH pEaKLMU OT Karanusartopa. Karanms

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

32. OKHCIAUTENBHO-BOCCTAHOBUTENbHBIE peakMU. CTENEHb OKUCIEHUS, OKUCIEHUE U BOCCTAHOB-
JIeHHEe. DJNEKTPOAHBIE MPOLIECCHI. DNEKTPOAHbIC MMOTEHIMAN. YpaBHeHre HepHera.

33. 'anbBaHUUYECKUM AIIEMEHT. DINEKTPOXUMUYECKUE MTPOLIECCHI. DNEKTPOABUKYIAs CHjla rajibBa-
HUYECKOro 3yieMeHTa. CTaHAapTHBIN BOJAOPOIHBIN SIEKTPOI.

34. DnekTpoau3 B paciiaBe. DIEKTPOIU3 B PACTBOPE.

35. 3akonsl @apazes. Boixoa mo Toky.

36. Koppo3ust MeTauioB: XUMHUUYECKasi, SIEKTPOXUMUYECKasl.

37. 3amuTa METalioB OT KOPPO3UH.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
Pasnen 1. OcHOBHBIE HOHSITHS U 3aKOHBI XUMHUU

1. MaitTe onpeneneHus MOHATUSAM «atom». M3 yero oH coctout, uMeer M oH 3apsan? Ilpusenure
MJIaHETAPHYIO MOJIENIh CTPOSHHUS aToMa.

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

3. Uto takoe moniekyna? Vmeer nu oHa 3apsa? [lpuBenurte npumepsl MoieKyl BeecTB. M3 yero
OHH COCTOST?

4. Yto takoe non? Mmeet u 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]
HoHa?

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

6. Uto Takoe xonuuecTBO BemecTBa? Kak oHo o0o3HauaeTcs, B ueM uzMepsiercsi? CKOIbKO YacTHII
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conepkuT 1 Momb BemecTBa? Kak 0003HaYaeTcs YMCIIO YacTHIl?

7. Uto takoe mossipHas Macca? Kak ona o6o3Hadaercs, B yem usMmepsiercsa? Kak paccuurath mMo-
JSIPHYIO MaccCy BELIECTB?

8. IlpuBeaute mpuMepsl XMMHYECKHUX BeIIecTB. UTO MOKa3bIBAIOT MOJCTPOUYHBIE HHAECKCH B QOp-
MyJlaX XUMUYECKUX BEIIEeCTB?

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

10. Chopmymupyiite 3akoH ABoraapo. UTo Takoe HOpMallbHBIE yclnoBHs? UTO Takoe MOJSPHBIN
0o6wveM raza? Kak o o003Ha4yaeTcs, B UeM uU3MepsieTcs 1 4yeMy oH paBeH? Kakoit o0beM 3aHMMaeT ra3 Ko-
au4ecTBOM 1 Mouib nipu H.y.?

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

12. TlpuBenute OCHOBHBIC (OPMYJIBI JJIsl pacdyeTa KoJudecTBa BemiecTBa. Kakue BeTWMUMHBI IS
ATOTO UCMONb3YI0TCA?

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

14. VI3 yero cocTosiT OKCUJIBI, COJIU, KUCIOThI, OCHOBaHUsA? UTo Takoe kucioTHbIe ocTaTku? pu-
BEJUTE MIPUMEPHI 3TUX COCTUHEHUH.

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

16. Kak paccuntaTh SKBUBAJICHTHYIO MacCy MPOCTHIX U CIOXKHBIX BewecTs? [IpuBenure popmysl,
MOSICHUTE KaKhe BEIMYMHBI B HUX HCTonb3ytloTcs. Kak 0003HavaeTcsi SKBUBaJIEHTHAs! Macca, B YeM U3Me-
psiercs?

17. Yto Takoe »KBUBaJICHTHBIH 00beM Taza? Kak ero moxxno paccumrats? [Ipusenure popmymy,
MOSICHUTE KaKHe BEIMYMHBI TaM HUCTIOJIb3YIOTCS.

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

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

20. ChopmynupyiiTe 3aK0H ABOTaIpO M CIEACTBHUS U3 HETO, TMOSICHUTE HA TIPUMEDPE.

21. Chopmynupyiite 3aKOH OObEMHBIX OTHOIICHUH, MTOSCHUTE, JUIS KAKUX PACYETOB OH MPUMEHHM.

22. ChopMynupyiTe 3aKOH COXPAHEHHUSI MACChI BEIIECTRA.

PA3JIEJI 2. SOHEPT'ETUKA XUMHWYECKHNX ITPOLECCOB. XUMNYECKAS TEPMOJAWHA -
MUKA.

1. Yto u3zydaetr 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 xapakrepusyeTcsi TEPMOJIMHAMUYECKOE PABHOBECHE CUCTEMBbI?

6. Kakue TUNbl TEPMOAMHAMUYECKUX MPOILECCOB 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 MpoLeccy?

8. Kakas paboTa yaire Bcero COBEpIIarOTCsl B XUMUYECKHX cucTeMax? Kak ee MOXHO paccuuTarh?

9. laiite onpeneneHue sHTambIuu. Kak ee MoxxHO paccuntath?. Kak oHa 0603Ha4aeTcs, B 4eM U3 -
MepseTcs?
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10. Yro Takoe TemioBoii a¢dext peakuuu? Kak on 0603HavaeTcs, B 4eM U3MEPSETCs, YeMy OH pa-
BEH IPU MOCTOSIHHOM JaBiieHuu? [laiiTe ompenesieHre 3K30- U dHAOTEPMHUECKON peakiuu. UTo MOKHO
CKa3aTbh O TEII0BOM 3(dekTe 00paTUMOro XMMUIECKOro nporecca’?

11. Yto uzyuaer trepmoxumusa? Uto Takoe TepmoxumMuueckoe ypaBHeHue? [lepeuncnure ocobeH-
HOCTH 3allUCH TEPMOXUMHUYECKUX YPAaBHEHUH.

12. Yro Takoe cTaHmapTHas SHTaNbIUs 0O0pazoBanus 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 pacyeTa Kakol BeIMYUHBI OHO IPUMEHSIETCSI.

15. Yro Takoe sHTponusA? B yem oHa m3Mepsiercs, kak o0o3HadaeTcsa? Kak ee MOKHO paccuuTaTh?
Ot Kakux (aKTOpOB OHA 3aBHCUT?

16. [losicuute Ha mpUMepe, KaKk U3MEHSIETCS] SHTPOIUS BELIECTBA NP MOBBILICHUH TEMIEPaTypBhI.
C yem cBsI3aHBI 9TH U3MEHEHU? B KakoM arperaTHOM COCTOSIHUM PHTPOIMS caMmasl BBICOKas U rouemy?

17. Yro Takoe cTaHIAapTHAS YPHTPOIHS BEIIECTBA, KAK OHA 0003HAYACTCS, B UeM U3MEPSeTCs?

18. Kak MO>XKHO paccuMTaTh U3MEHEHUE SHTPOIIMH B IIpoliecce XUMHUecKuX peakuuii? ITpusenure
MaTeMaTH4eCKOe BhIpaKEHHUE.

19. Chopmynupyiite 2 3aK0OH TepMOAMHAMUKH. J[J1s1 KakuxX cUCTeM OH mpuMeHHM? Moer Ju pe-
aKIMs MPOTEKaTh ¢ YMEHbIeHueM »HTporuu? Kakue nBa dakropa sBISIOTCS IBIDKYIICH CHIION caMo-
IIPOM3BOJIBHOTO IIPOTEKaHMsI peakun?

20. Kak paccuurats sHepruto ['m66ca? Kak ona o6o3Havaercs, B yem usmepsiercs? Jlis yero uc-
noJib3yeTcs 3Ta BenuunHa? KakoBbl KpUTEpHHM CaMOIPOM3BOJIBHOTO MPOTEKAHUS PEAKIMU B MPSIMOM M
00paTHOM HarpaBJIeHUN?

PA3JIEJI 3. XUMHWYECKAS KNHETHUKA. XUMWYECKOE PABHOBECHE.

1. Yto u3ydaeT Xumuyeckass KHHETUKa?

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

3. Jlaiite ompeaeneHne CKOPOCTH XUMHUUYECKoW 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 oOpaTtumMbie U HeoOpaTuMbIe peakiuu? [IpuBeauTe nmpuMepsl.

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

7. Kak u3MeHseTcs CKOpPOCTh NMPU W3MEHEHUU CTENEHU JUCIEPCHOCTH, arperaTHOro COCTOSHUS,
BHEIIHETO SHEPTreTUUECKOr0 BO3AEHCTBUA?

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

9. ChopmynupyiiTe 3aKOH JEHCTBYIOIIMX MAacC JIJsi CKOPOCTU XMMHUYECKOW peakuuu. [IpuBenute
€ro mMareMaThueckoe BbeIpakeHue. IloscHUTe, Kakue BETMYMHBI 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 XUMUYECKON PEaKIuu OT TemiiepaTypbl? OTBET MOSICHUTE.

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

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

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

15. Uro Takoe 3Heprus aktuBauuu peakuun? Kak oHa o6o3Hadaetcs, B ueM usmepsietrcs? Ot gero
oHa 3aBUCHUT? Kak CBSA3aHbl CKOPOCTh PEAKIIMU U SHEPTUs aKTUBALIU?

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

CornacoeaHa Ha noprane Ne 23306 20



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

18. JlaliTe omnpeneneHre XUMHUYECKOrO paBHOBecHUs. UTO Takoe paBHOBECHAs KOHIIEHTpAalLUs Be-
miectB? Kak ona o6o3Hnavaercs?

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

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

21. Chopmymupyiite mpunnun Jle-Illatense. Kyga cmemniaercss paBHOBeCHE TIPH MOBBITIICHUN WA
MOHWXCHUH TEeMIIePaTyphl, 1aBJICHUS, KOHIICHTPALIH?

PA3JIEJI 4. SJIEKTPOXUMUYECKHUE I[MTPOILIECCHI. KOPPO31A METAJIJIOB.

1. Yro n3ydaer aneKTpoXuMHMsI? 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 n3roranusaroT? Kakue mpoueccel IpoUCXoIsaT Ha MOBEPX-
HOCTH METaJUIMYECKOTO AJIEKTPO/ia MPH MOrPYKEHUH €Tr0 B paCTBOP MOHOB 3TOTO e MeTasuia?

4. Kak o0Opasyercs ABOWHON 3IEKTPUUECKHIA ci10i1? UTO Takoe 37eKTPOHBIN MOTEHIHA?

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

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

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

8. Ot xakux (aKTOpOB 3aBUCHUT EKTPOAHBIA MoTeHuan? [lpuBenure mojHOE W COKpAIEHHOE
ypaBHeHus HepHcra. [losgcHuTe, Kakue BEIMYMHBI TaM HCIOJIB3YIOTCS. B Kakux ciaydasx MCHOJIb3YHOTCS
ATU ypaBHEHUS?

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

10. Yto Takoe ranpBaHu4eckuii 3nemMenT? M3 uero on coctout? M3o00pa3ure ycTporUCTBO raibpa-
HUYECKOT'O 3JIEMEHTA.

11. Kak 3apsiKeHbI KaToA M aHOJ B TaJbBaHUYECKOM 3JieMeHTe? Kakue mporecchsl NpoTeKaroT y UxX
noBepxHocTHU? [ 1€ BOBHUKAET AJEKTPUUECKUM TOK B TaJIbBAHMYECKOM 3JIeMeHTe? B KakoM HarpaBlIeHUH
JBUKYTCS AIEKTPOHBI B IaJIbBAHUUYECKOM 3JIEMEHTE?

12. Ha npumepe rasibBaHU4EeCKOro eMenTa Jlannas-SAko0u pacckakuTe Kakue dJIECKTPOXUMHUYE-
CKHE IIPOLIECCHl TaM IIpoTeKaroT. Hanummnre ypaBHeHNs peakuii Ha KaToJe U aHOJE.

13. Kak 3anuceiBaeTcsi cxema rajibBannueckoro snemenTa’? [Ipuseaure mpumep.

14. Yto Takoe 3MEKTPOABMXKYIAs CHJA rajbBaHUYecKoro sinemeHTta? Kak oHa oOo3HaudaeTcs, B
yeM n3Mepsetcs? Kak ee MokHO paccuuTath?

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

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

17. Kakue TUIbl 3J€KTPOIOB UCIOIB3YIOTCS IpU ieKTpoause? M3 uero oHM M3roTaBiIuBarOTCs?
[IpuBeauTe mpuMeEpHI.

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

19. KakoBbl 3aKOHOMEPHOCTH IPOTEKaHMs JJIEKTposin3a 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
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9TH 3aKOHBI?

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

22. Yrto Takoe koppo3usi MeTaiioB? Uem xapakrepusyercs npoiecc koppo3uu? [louemy koppo3sus
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? Hanumnre ypaBHEHUs peakuui, Ipu-
BEIUTE MIPUMEPHI.

25. Ot kakux (pakTOpoOB 3aBUCHT CKOPOCTh XUMHUYECKOH Koppo3uu? IlouemMy y HEKOTOpPBIX MeTall-
JIOB CO BPEMEHEM CKOpPOCTh Koppo3uu 3ameyisiercs? Kakas cpena cnocoOCTBYeT MPOTEKaHUIO KOppOo3uu?
ITpusenute npumepsl. [loueMy ¢ pocTom TeMiiepaTypbl CKOPOCTh KOPPO3UU BO3pacTaeT?

26. Kakue mecta B M31CIIUSIX U KOHCTPYKIIUSX SIBJISIIOTCS KOPPO3UOHHO OMACHBIMU U TIOYEMY ?

27. YTo Takoe NEKTPOXUMHUECKast Koppo3usi? B kakux cpeaax oHa nIpoTeKaeT?

28. B 4em 3akimovaeTcs MEXaHU3M AJICKTpOXUMHYeCcKor koppo3uu? Kakas cpema eit cmocoOCTBY-
er?

29. Ha npumepe KOppO3UH CTAIM KUCIOPOIOM BO3AYyXa BO BJIAKHOUN Cpelie MOSCHUTE MEXaHU3M
MPOTEKAHUS SJIEKTPOXUMUUYECKON KOPPO3UH.

30. Kakne metayuiel Hanbosee moaBepkeHbl Koppos3un? [logemy HEKOTOpble MeTalIbl, HECMOTPS
Ha MX BBICOKYIO BOCCTAaHOBHTEIBHYIO CIIOCOOHOCTH, HE TOJABEpratoTcsi kopposuu? I[lpuBenure mpumepsl
TaKHX METAJIJIOB.

31. IlepeuncianTe METOBI 3AIIUTHI METAJIOB OT KOPPO3UH.

32. Yto Takoe nerupoBaHue meTtauioB? Kakue BemiecTBa BBHICTYMAIOT JICTUPYIOMUMH T0OaBKaMH
M Kak OHU BIIMAIOT Ha cBoiMcTBa Metaya? [loyemy mpu JerupoBaHUM MeTajlsla CKOPOCTh KOPPO3UU 3a-
MepisieTcsi? YeM 00yCIIOBIIEHO TO, YTO COBPEMEHHBIC CTaJIH SBJISIOTCS HEPYKABEIOIIMMHU?

33. YUro Takoe 3auiuTHBIE NOKPHITUA? V3 Uero oHM U3roTaBINBaAIOTCA?

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 oCHOBaHbBI 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 aHogHas 3amuTta? [losicHuTe MeXaHnu3M 3alUThl HA MpUMEpPax.

38. Pacckaxxute 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, pacTBopureib? [IpuBenure npumepsl. [Ipueau-
TE KJIACCU(PHUKALINIO 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 Tela B KUAKOM pacTBopuTene. Kak mpoucxoaut
KpUCTaJIIn3anus’?

4. Uto Takoe KoHIeHTparusa? UTo Takoe HACHIIICHHBIN, 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 HOpMalibHOM KoHIeHTparuu? [Ipuseaure npumep. Kak paccuntoiBaet-
CsI DKBUBAJICHT I KHCJIOT, OCHOBAHMI, coJieii?

6. Yro Takoe pactBopuMocTh? [IpuBeanTe kimaccuukauio BEMIeCTB MO UX pacTBopUMOCTH. Kak
BJIMSIET TOJISIPHOCTH BEILECTB Ha MX pacTBopuMocTh? Kak Biuser Temiieparypa Ha pacTBOPUMOCTH Be-
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11eCTB?

7. UTo Takoe mepeHachIIeHHbIA pacTBOp? B KakuxX yCIOBHIX €r0 MOXKHO MOJTYy4nUTh? B Kakux ciy-
qasgx U30bITOK PAaCTBOPEHHOTO BEIIECTBA HAUMHAET BBINAaTh B OCAZ0K U3 NIEPEHACHIIIEHHOTO pacTBopa’?

8. Kakue mporieccsl mpoTekaroT mpu 00pazoBanuu pacTBopa? Kak W3MEHsSIETCsl MpU 3TOM SHEPTHs
cucreMbl? Kakumu pakropamu onpeaesieTcs TermaoBoi 3¢ ¢GeKT nporecca pacTBOPEHUs?

9. Uto Takoe coybBaTaius, THIpaTAIUs, CObBAThI, THUAPAThI? UTO MpeacTaBiIsoT coOO0l KpucTal-
noruapatsl? [lpuBenute npuMepsl. UeM 00yclioBlieHO 00pa30BaHUE KPUCTAIIOTHAPATOB?

10. Yto Takoe 3JIEKTPOJUTHI, HEANEKTPOJIUThI? Kakue BemecTBa OTHOCATCS K TOMY WM UHOMY
tumy? YTo Takoe IMeKTpoIuTHIecKas Auccorumanusa? 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 AUCCOMALIAN?

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

13. Kak 3anucpiBaeTCst BBIpaKeHHE KOHCTAHTBI JUCCOIMALUH JUTsl ca0bIX 3JeKTpoauToB? OT yero
3aBUCUT KOHCTaHTa auccorpanuu? Uto mokaspIBaeT dTa BeEIUunHa?

14. IlpuBenute 3akoH pa3BeneHus OcraBasipaa. Kak 3aBUCUT CTENEHb JUCCOLUALMU OT KOHIIECH-
TpaLMH JIEKTPOJIUTA?

15. IlpuBenute ypaBHEHHE 3JIEKTPOJIMTUYECKON AMcconuanuu BoAbl. K KakoMy THIY 3JIEKTpoO-
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 MIEIOYHOMN
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 KOJUITMTaTUBHBIE CBOKMCTBA PACTBOPOB?

19. Yro Takoe ocmoc? Iloscuure, npuBenute npumep. Ha kakoM (U3MUEeCKOM SIBICHUH OCHOBAH
ocmoc?

20. Yro Takoe ocMoTHyeckoe naBiaeHue? [Ipn Kakux ycloBHSAX ONPEAEIsAeTCs OCMOTHYECKOE J1aB-
nenne? Kak ero MOKHO paccuuTath Ji1 paCTBOPOB HEAIEKTPOJIUTOB U PACTBOPOB AeKTposuToB? [IpuBe-
nute 3akoH Bant-I'op¢a. /g kakux cuctem oH CripaBeInB?

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

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 0YTHOCKONUYECKas TOCTOSIHHbIE?

PA3JIEJI 6. CTPOEHUE ATOMA. TIEPUOJUYECKUI 3AKOH.

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

2. Ha 4em ocHOBaHa coBpeMeHHas Mojzeib cTpoeHus: aroma? Kak paccMarpuBaeTcsi SJIE€KTPOH U
€ro ABMKEHHUE B ATOU Mojenu?

3. Urto Takoe annekTponHoe ob6mako? IIpuBenure rpadguvecku mpuMep JEKTPOHHOTO 00OIaKka aToMa
Bosopona. Kak m3MeHseTCs TUIOTHOCTh AJIEKTPOHHOTO O0Jiaka Mo Mepe yAaleHHs OT siapa U movemy?
Nmeet mu 351eKTpoHHOE 00J1aKO TPaHHUIIBI?

4. Yro takoe aromHas opoutans (AO)? Ilouemy AO moryt umeTh pasHble pazmepbl? Kak 3T1o
BIIUSICT Ha cBoMcTBa atoMa? Kak o0o3HavaroTcs rpaduecky aToOMHBIE OpOHUTAN, SJICKTPOHBI Ha OpOUTa-
nsx?

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

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

7. DNEKTPOHBI KAKOTO SHEPTETUYECKOI0 YPOBHS UMEIOT HAMMEHBIIYIO SHEPTrUi0? DJIEKTPOHBI Ka-
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KOT'O PHEPTEeTHUYECKOT0 YPOBHS HAaXO[ATCs Hanbosee OJM3KO K sApy U nouemy? Kak cBs3aH pazmep aToMm-
HOU opOuTa N U IMIaBHOE KBaHTOBOE uncio? [IpuBeaure rpaduueckuii mpuMep MHOTOJIEKTPOHHOTO aTo-
Ma, MOSICHUTE OTBET.

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

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

10. Kak 0003HadaeTCss MAarHUTHOE KBAaHTOBOE 4Kcio? 3a 4yTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
MpUHUMAET JJi1 opoutanei paznoro tuna? [Ipuseaure rpaduyueckre mpuMepsl.

11. Yro Takoe cniuH? Kak o003Ha4yaeTcsi cimHOBOE KBaHTOBOE uKcio? Kakue 3HaueHHs] OHO MpH-
HuMaeT? Yto Takoe mapasuiesibHbIe U aHTUIapaiyienbHbie ciuHabl? [IpuBeauTe rpaduueckue mpuMepsl.

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

13. Chopmymupyiite mpaBmiio KiedkoBckoro. OObSICHUTE € €r0 MOMOIIBIO, TOYEMY TIPU 3aTO0THE-
HUU DHEPTeTUUYECKUX YPOBHEH 3JIEKTPOHAMU CHavalla 3aroJIHsAETCsl YPOBEHb 0S, a MOTOM yXe ypoBeHb Sd.

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

15. KakoB nopsii0oK 3alOHEHUs] SHEPTETUUECKUX YPOBHEW M MOAYpOBHENH? UTO Takoe JIEKTPOH-
Has KoH(purypamus aroma (3nexktporHas ¢Gopmyna)? Kak ona 3ammceiBaerca? Kakue 37eKTpOHHBIE KOH-
burypamnuu sBISIOTCA YCTONUNBBIMU?

16. ChopmynupyiTe NEpUOTUICCKAN 3aKOH.

17. Kakyto cTpykTypy umeeT tabiauua Menzaeneea? YKaXUTe, KaK ONPEACTUTh NEpUo, TPYIIy,
MOJTPYIIITY.

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

19. Ha xakue ceMeicTBa pa3ensioTcs 2JIeMeHThI B Tabiuie Menaeneea? Yem 31o 00yciioBieHO?
Kakumu cBoiicTBaMu OHU 00J1aar0T (MeTauTHYecKue, HeMeTauindeckue)? K kakum cemenicTBaM OTHO-
CSITCSL DIIEMEHTHI TIaBHBIX M M0O0UHBIX noarpymnmn? IlpuBenute nmpumepbl. Kak M3MEHSIOTCS MeTaTnie-
CKHE U HEMETaJUIMYECKUE CBOMCTBA 0 neprojaamM u rpynnam? [IpuBeaure npuMepsl.

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

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

22. Yro Takoe CpoICTBO K AeKTpoHy? Kak oHO m3mensercs no nepuogam u rpynmnam? OObsicHUTE
novemy. [IpuBenure npumepsl. Kak OHO BIMSET HA XUMUYECKHE CBOMCTBA AJIEMEHTOB? Y KaKUX 3JIE€MEH-
TOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U Iouemy?

23. Kak U3MEeHSI0TCS paguychl aTOMOB M MOHOB 110 TiepruoAam U rpynmnam? Kak 3To BIHSIET Ha XU -
MHUYECKHe cBoicTBa neMeHTOB? [IpuBeanTe mpuMepsl. Y Kakux 3JI€MEHTOB caMble OOJIBIINE PATUYCHl U
noyemy?

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

25. Yto Takoe OKMCIUTENbHbIE, BOCCTAHOBUTEINIbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS MO MepUo-
nam ¥ rpynnam? Kak 1o cBs3aHO C 31eKTpOHHBIM cTpoeHueM artoMma? IIpuBenure npumepsl. Kakue Be-
IIECTBA SBJISIOTCA XOPOIIMMH BOCCTAHOBUTEISIMH, a KAKME OKUCIUTENSIMU U IIoYeMy?

PA3JIEJI 7. XUMHNWYECKAS CBA3b.
1. Yem omnpenensroTcss XUMHUYECKUE U (PU3UIECKUE CBOWCTBA BellecTBa?

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

3. [IpuBeaute mpuMep oOpa30BaHUS XUMUYECKON CBSI3M B MOJIEKYJIe Bojopona. YTo Takoe mole-
KyJsipHast opOuTans? Kakumu JOKHBL OBITH CIIMHBI B3aUMOJCHCTBYIOLINX AIIEKTPOHOB, YTOOBI 00pa3oBa-
J1aCh XUMHUYECKas CBS3b?

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

5. Ilepeuncnute OCHOBHBIE BUIbI XUMHUUYECKOM CBS3H.

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

7. Yem 00ycCIOBIICHBI HANPABICHHOCTh U HACHIIIIAEMOCTh KOBAJICHTHOM CBSI3H?

8. Kak oOpasyercst KOBaJIeHTHasI CBSI3b 10 OOMEHHOMY MexaHu3My? Kakue aeKTpoHbI MOTYT MpH -
HUMAaTh ydacTue B oOpa3oBaHuu cBsi3u? [IpuBenure rpadudeckuii mpumep.

9. Ilouemy XuMHYECKast CBSA3b MOXET OOJIafaTh MOJIIPHOCTHIO? Uem 0OyclioBiieHa MOJIIPHOCTD
cBs3u? [IpuBenuTe mpuMep MOJISAPHON MOJIEKYIIbI, TOSICHUTE, 4TO Takoe 3((HEKTHUBHBIN 3apsif, JIeKTpUUe-
CKUH MOMEHT JIMIIOJIA.

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

11. Kak oOpasyeTcst KOBaJICHTHAs CBS3b MO JJOHOPHO-AKIIENITOPHOMY MEXaHU3MY?

12. JlaiiTe onpenenaeHue NOHATHIO BaJIEHTHOCTh. Kak MOYKHO ONpENEIUTh BaJIEHTHOCTD AJIEMEHTA?
Kakue areMeHThl UMEIOT MOCTOSIHHYIO BaJIEHTHOCTh?

13. Uem 00ycioBiIeHa BAIEHTHOCTh, COTTIACHO METO/Y BaJICHTHBIX CBsi3ei? UTo Takoe OCHOBHOE U
BO30yXKIeHHOE cocTosiHue atoma? [IpuBeauTe mpuMepsl.

14. Kakue >1eKTpOHBI SIBISIOTCS BaJICHTHBIMU 1714 S,p,d,f — 371eMeHTOB?

15. Yem onpenensieTcss NpOCTPaHCTBEHHA CTPYKyTypa mMoJiekya? [loueMy MoJieKysibl UMEIOT pas-
HYyI0 Gopmy?

16. [laliTe onpeneneHUe TUTIAaM CBSI3HM TI0 TMEPEKPBHIBAHUIO OpOUTaJe: G, T U O-CBs3sM. Kakumu
TUnamMu opOuTtaneii onn obpasyrorcs? [lpuseaure rpadpudeckue npumepsl. CpaBHUTE IPOYHOCTH G- U T-
CBS3U.

17. Yro takoe kpatHOCTh cBsizu? IlpuBenute npuMep oOpa3oBaHUs OJMHAPHOM, JBOWHOMN, TPOWAi-
HOM cBs3u. Kakumu TumamMu CBS3M IO TEPEKphIBaHUIO opOuTaneld oOpa3oBaHa OJMHApHAsl, IBOMHAS,
Tpo¥iHas cBsA3b? CpaBHUTE IPOYHOCTH 3TUX CBS3EH.

18. Uto Takoe rubpuauzanus? Kakos ee mexannusm? Kak mpoucxomur sp-, sp2, sp3 — rudpuamnsa-
rusi? Kakyio reoMeTprro UMEIOT MOJIEKY/bI ¢ TAKHM THIIOM THOPHIM3ANNU Y TieHTpanbHoro aroMa? [Tpu-
BEJIUTE IPUMEDPBI.

19. Pacckaxxute 0 cTpOGHUM TBEpABIX Tel. UTo U3 cedst mpeacTaBisieT KpUCTallInyecKas pemier-
ka? [IpuBenure nmpumep. UTo XapakTepu3yeT SHEPTrUsl KpucTtamnueckon pemerku? [lepeuncnure xummu-
YECKHE TUIIbl KPUCTAJUTMUECKUX PEILIETOK.

20. Uto u3 cebs mpeacTaBiseT MOJICKY/SIpHAS KpUCTaUTH4YecKas pemerka? Kakue gacTuIsl Haxo-
JUTCS B y371ax pemeTrku? Kakol TuI cBA3u Mexy y3iaamu pemerku? KakoBa sHeprus Takol KpUCTaUIN -
yeckoi pemetkn? Kakue BemecTBa MOTYT OOpa30BBIBaTh MOJICKY/SIPHBIC KPUCTATMYECKUE PEIICTKHU?
IIpuBenuTe npUMepsI.

21. Yrto u3 cebs mpeAcTaBiIsieT aTOMHAs KpucTautndeckas pemerka? Kakue qacTuipl HaXoauTcs B
y3nax pemerku? Kakoil Tvn cBsizu Mexnay ys3inamu pemerku? KakoBa sHeprusi Takod KpUCTAIIIMYECKON
pemeTkn?Kakue BemecTBa MOTYT 00pa30BbIBaTh MOJICKY/ISIPHBIC KpUcTaunaeckue pemetku? [IpuBenu-
T€ MPUMEDPBL.

22. KakoB MexaHu3M o0pa3oBaHUsi HOHHOW CBsi3u? Uem XapaKTepus3yeTcsi HOHHOCTh CBs3U? UeMm
OTJIMYAETCS] KOBAJICHTHASI TIOJISIpHAsSL CBSI3b 0T MOHHOU? [Touemy noHHasI CBSI3b HE 00J1a/1aeT HANPABICHHO -
CTBIO Y HACKIIAEMOCTBLIO?

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

24. Yro u3 cebs mpeAcTaBIsIeT MeTaJuInyeckas Kpuctajuindeckas pemerka? Kakue yacTuiibl Haxo-
JIUTCA B y37ax pemetku? Uem o0yciioBiaeHa CBA3M MEX Ty y3namu pemetku? [loyemy B KpUCTaNIMYeCKOM

CornacoeaHa Ha noprane Ne 23306 25



pelIeTKe MeTajlla AIEKTOHbI HEeJIOKaIn30BaHbl? KakoBa sHEprus Takoil kpuctajaudeckoy pemerku? Ka-
KHe BeIeCTBa MOTyT 00pa30BbIBaTh METAININYECKHE KpHcTainyeckue pemerku? [IpuBeaure npumepsl.

25. CpaBHMTE IPOYHOCTb, TEMIIEPATYPHI IUIABJICHUS, MEXaHUUECKHE CBOMICTBA, AJIEKTPOIPOBOA-
HOCTb, TEIJIONPOBOJHOCTb, JIETY4ECTh Pa3HbIX THUIIOB KPUCTANIMYECKUX peueTok. OObsICHUTE, MoUeMy
OHH 00JIaat0T TEMU WJIM UHBIMH CBOMCTBAMH?

PA3JIEJT 8. OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX COEJUHEHUI.

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

2. Kakue anemMeHThI POSBIIAIOT MOCTOSIHHYIO CTENEHb OKUCIeHus1? UeMy paBHA CTENEHb OKHUCIIE-
HUS DJIEMEHTOB B MPOCTHIX BemlecTBax? Kakue mpaBuia HY>KHO 3HATH AJIS 3aIIMCH XUMHYECKUX (HOpMyI
BEIECTB?

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

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

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

6. IlpuBenute knaccudukanuio ocHoBanuii. Kak o6pa3yrorcst Ha3BaHUs OCHOBaHUM?

7. IlpuBenute knaccudukarmio coneid. Kak oOpa3yrorcs Ha3BaHus coyeit?

8. Uto Takoe anektponut? Kakue BemecTsa SABISIOTCS IEKTPOIUTAMU?

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

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

11. Jlyst Kakux 3JIEMEHTOB XapaKTEPHBI KUCIOTHBIE cBOMcTBa? [IpuBenute npumepsl.

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

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

14. C yem pearupyroT OCHOBHblE OKcHuibl? IlpuBenuTe mnpumepsl peakuuid, TO0Ka3bIBAOIIMX
OCHOBHBIEC CBOMCTBA. [IpuBeanTe NMpUMep reHETUYECKON CBSI3M «3JIEMEHT — OCHOBHOM OKCHJI — OCHOBA-
HUEY.

15. YUto Takoe amdorepHOoCTh? {7151 KaKuX 3JIEMEHTOB XapakTepHbl amdoTepHbie cBoiicTBa? [lpu-
BEJIUTE IPUMEDPBI.

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

17. Kak M3MEHSIOTCA KUCIOTHO-OCHOBHBIE CBOWMCTBA JIJIsi S- U P-3JIEMEHTOB B MEpPUOAAX CJIEBa
HampaBo? Kak 3TO CBSI3aHO ¢ METaJUIMYECKMMH W HEMETANIMYECKMMH cBoMcTBamMu? OT 4ero 3aBUCAT
KHCIIOTHO-OCHOBHBIE CBOMCTBA d-371€MEHTOB?

18. [IpuBeauTE XMMHUYECKHUE CBOMCTBA KUCIIOT.

19. IIpuBeauTe XUMHUYECKUE CBOMCTBA OCHOBaHUH.

20. [IpuBeauTe npumepsbl aMmGOTEpHBIX OCHOBaHMA. C 4eM OHU MOTYT pearupoBaTh?

21. IlpuBenure XMMHUYECKHE CBOMCTBA COJIEH.

14.1.4. Tembl HHANBUAYAJIBbHBIX 32/1aHUI

NunuBunyanpHoe 3aganre « OCHOBHBIC TTIOHATHUS U 3aKOHBI XUMUM

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

2. BeraucnuTh MOJISIPHYIO Maccy BelecTBa, eciiu Macca 500 mi ero mapos nipu 87 0C u naBieHun
96 xlIla paBna 0,93 .

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

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

5. Ompenenure 06beM a3ora (H.y.), UCMIOIB30BAHHOTO IS CHHTE3a aMMHUaKa, €CJIH MOIy4eHo 8,5 T
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MPOJIYKTa PEAKLIUHU.

NunuBuayansHoe 3ananue «CTpoeHne atoMa. NEPUOANYECKHI 3aKOH

Y MIEpUOANYECKAs cucTeMa XUMUYeckux anemenToB .M. Menneneesa»

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

2. B kakoii rpymme, MoArpymnre u nepuoje Haxoaurces aemenT Sb? K kakomy ceMelcTBY OH OTHO-
cutcs? YKakuTe, Kakue 3JIEKTPOHBI Y 3TOT0 3JIEMEHTa SBIISIOTCA BaJeHTHbIMU. KakoBa MakcuMmalibHas Ba-
JCHTHOCTH 3TOT0 AnneMeHTa? [lpuBeauTte 3nmeKTpoHHO-rpadrueckoe M300paKEHHE BaJICHTHBIX IIEKTPO-
HOB, OIUIIIUTE UX COCTOSHUE KBAHTOBBIMU UHCIAMH.

3. B xakom niepuoje, TpyIe | MOArpyIne HaXOAUTCS DJIEMEHT, €CITU €ro dJEKTPOHHAs KOHPUTY-
parus 3akaHuuBaercs Ha 6s25d10. HazoBure 10T 2nemenT. Kakumu cBolicTBamMu 0071a/1a€T 3TOT SJIEMEHT
— OKHCIIUTENBHBIMU WM BOCCTAHOBUTEIHHBIMU? OOBSICHUTE ITOUEMY.

4. Kaxoii u3 snementoB — Mg unu Cl O6yneT o6nanate 0ojiee BRIpAXKEHHBIMUA HEMETAUTHUYECKUMHU
cBoiictBamu ? Kakumu cBoiicTBamMu OymayT 007anaTh COSIUHEHUS ITUX DJIEMEHTOB — KUCIOTHBIMU WU
OCHOBHBIMHU? OOBSCHUTE C TOUKH 3PEHUSI STCKTPOHHOU KOHPUTYPALIUU U MOJIOKEHUS JIEMEHTOB B TepH -
OJINYECKOU CUCTEME.

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

NunuBuayansHOE 3a1aHNE « XUMHUYECKASI CBA3bY»

1. M300pa3ute cTpyKTypHbIe (hOPMYIIBI CIEAYIOIIUX COEIMHEHUN U YKaKUTE BaJICHTHOCTh U CTe-
IIEHb OKMCIICHHUS Ka)KI0ro 3JIeMeHTa B 3Tux BemecTBax: Al203, As203, C12, H2S, CuSO4. Ykaxute THI
XUMHUYECKOH CBSI3U AJIS KaXK/I0TO COSMHEHHUS.

2. Ompenenute TUN KPUCTAUTMUECKOW pemieTku it cnenyrommx coenqunenuit: NaF, CoSO4, Si,
Pb, N2. Kakumu ¢usznueckuMu CBOMCTBaMU (ITPOYHOCTH CBSI3U, TEMIIEpaTypa IUJIaBJICHUS, MEXaHUICCKHE
CBOICTBA, DIIEKTPOIIPOBOAHOCTE) O0IAAAIOT JAHHBIC COCTUHEHUS U IToYeMy?

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

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

5. Vcnonb3ys 3Ha4€HUs] OTHOCUTEIBHOM AJIEKTPOOTPHULIATEIBHOCTH, PACIIOIOKHUTE CIAEAYIOUIUE CO-
enuHeHus B nopsake Bo3pactanus noHHOCTH cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux cTpyKTyp-
HbIe (OPMYJIBI U YKQKUTE, K KAKOMY aTOMYy CMEILIAEeTCsl 3JIEKTPOHHAs MIIOTHOCTh B 3TUX COCIUHEHUSX.

NunuBunyanbHoe 3aganne « OCHOBHbBIE KJIACCHI HEOPTraHUYECKUX COCTUHEHUID)

1. Hanumute Gopmyinbl BelecTB: Cynb(ar IuTus, nepxiopaT aMMOHHUs, HOIU CBUHIIA, THIPOK-
cun mapranna (II), rugpokeua maruus, optodochopHass KUCIOTa, a30THUCTasi KUCIOTA, OKCHJ CBUHIIA
(IV), oxcun xpoma (VI), okeun docdopa (I11).

2. Ha3oBure crenyroume COCIUHEHHUS MO COBPEMEHHOM HOMEHKJIATYpEe U YKAKHUTE, K KaKOMY
KJIACCy HEOPTaHMUYECKHUX COETMHEHUH (KUCIIOThI, COIM, OCHOBAHUS, OKCH/IbI, ONHAPHbBIE COCTUHEHHS) OHU
otHocstcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanumute ypas-
HEHUS JIEKTPOIUTUYECKON AUCCOIUAIIH 3TUX COCTUHEHUH.

3.Hanumure ypaBHEHUS peaxiuii:

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

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

3) Li +H20 =...; n) HI + AgNO3 =...; k) SO2 + H20 =...

4. Kakue mpoayKTbl MOTYT OBITh MoJy4eHbl B pesyibrare peakuun Zn(OH)2 ¢ HCI? Hanummure
YpaBHEHHUS PEaKINi, YKaKUTE TUIIBI 00pa3yromuxcs coiei (Kucias, OCHOBHAs, HOpMaibHasl), TaiTe Ha-
3BaHUS MOJIyYCHHBIM COCAMHEHUSIM.

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

NunuBuayansHoe 3amanue «PacTBopbi»
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1. Kakoit o6bem 50% pactBopa KOH (- = 1,538 r/cm3) tpebyerest st mpurotosienus 3 1 0,1 M
pactBopa KOH?

2. KakoBa MossipHasi 1 HopMaiibHasi KoHIleHTpauuu pactsopa H2S03, 700 Ma kotoporo coaeprkar
20 r H2S03?

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

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

5. Halinure MOJISIpHYIO MaccCy HE3JIEKTPOJIMTA, €CIU MpHU pacTBopeHuu 28 T BeuiecTBa npu 27°C
ocMoTHueckoe nasieHue coctaBuio 700 klla. O6wem pacTBopa 1 1.

6. [Ipu 100 °C naBneHue HaCHIIEHHOTO Mapa HaJ pacTBopoM, coaepxammm 0.05 monb cynbdara
Hatpusi B 450 r Bozapl, paBHO 100, 8 x[Ta. OnpenenuTs KaXyIIyrocs: CTETIeHb TUCCOIMAINH Ccylb(dara Ha-
TpHsL.

NHauBuyanbHOE 3a1aHNE « DHEPTEeTUKA XUMUYECKHUX MTPOLIECCOB. XUMHUYECKask TEPMOJIUHAMUKA)

1. PaccuuTaiite TernoBoi 3((deKT peakiuu, 3anuIInTe TEPMOXUMUYECKOE yPaBHEHHUE PEaKIIHH.
CxonbpKko Oapust ¥ KUCJIOpO/Ia B TpaMMax BCTYIHJIO B PEAKIINIO, €CIU B Xoze Heé Beiaenuinoch 2740 kJx
TEIJIOTHI?

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

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

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

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

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

NunuBuayansHOE 3a1aHue « XMMHYECKAs] KHHETUKA. XUMUYECKOE PAaBHOBECHEY

1. HanmumuTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

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

Kak m3MeHHTCS CKOpOCTh pPEaKkIMM, €CJIM: a) B CUCTEME YMCHBIINTH JaBJICHHE B 3 pasa; 0) yBe-
JUYNATH KOHLIEHTPALMIO TapOB BOABI B 3 pa3a; B) yMEHBIINTH KOHLIEHTPALIMIO I1apOB BOJbI B 2 pasa.

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

3. Peaknus npotekaet nipu 20 0C. DHeprust akTUBAIIMU PEAKIIMU B OTCYTCTBUM KaTajn3aTopa paB-
Ha 75 k/[x/Moinb, a B mpucyTcTBuM Katanuzaropa — 50 k/x/Monb. Bo ckonbko pa3 Bo3pacTaeT CKOPOCTh
peakIuyu B IPUCYTCTBUH KaTaau3aropa?

4. B xakoM HarpaBiIeHUU OyAET MPOUCXOIUTH CMEIICHHE PABHOBECHSI PEaKIHH

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

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

5.3anumTe BHIpa)KEHUE KOHCTAHTBl PABHOBECHS Ul PEaKLIUU:

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

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

NunuBuayansHoE 3a1aHue «IEKTPOXUMUUYECKHE npoliecchl. Koppo3usi MmeTannoB»

1. 3anmcaTh cxeMy TaJbBaHUYECKOTO AJIEMEHTA, COCTOSIIET0 M3 KOOAJIBTOBOIO MU KaJMHEBOTO
AJEKTPOAOB, MOTPYKEHHBIX B pAaCTBOPBI CBOUX COJIEH; HAIIMCATh YPABHEHMS SJIEKTPOIHBIX MPOIIECCOB; Ha-
[MCaTh YPaBHEHUE PEAKIMH, KOTOpask MPOTEKAET B FaJIbBAHUUYECKOM DJIEMEHTE; pacCUUTaTh JJIEKTPOJIBU-
KYIYIO CHIy TaJbBaHUYECKOIO 3JIEMEHTA MPU CTAaHJAPTHBIX YCIOBUSAX; PaCCUUTATh JIEKTPOJIBHUKYILYIO
CHIly TajbBaHHWYecKoro sjeMeHTta npu temneparype 30 0C u konuenrpamusx monoB C(Cd2+) = 0,4
moutb/it; C(Co2+) = 0,3 momw/.

2. lnd cnenyrolux BELIECTB HAaMcaTh YPAaBHEHUS AIIEKTPOJHBIX MPOLIECCOB IPU IEKTPOIU3E U
yKa3aTh, KaKue MPOIyKThl 00pa3yloTcs Ha KaTo/Ie U aHOAE:

a) pacriaB CaBr2 ¢ unepTHbIMH 3JeKTpogaMu; 0) pactBop HBr ¢ IIMHKOBBIM aHOZOM; B) pacTBOP
Sr(NO3)2 ¢ rpadutoBeiME 3J1ekTpoaaMu; T) pacTBop CoSO4 ¢ HEpaCTBOPUMBIMU AIIEKTPOTAMH.
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3. Kakue npoaykTsl 00pa3yroTcst pH 3eKkTponuse BogHoro pactBopa KCl ¢ muHepTHBIME 371€KTpO-
namu? Hanumwure ypaBHEHUS 3JE€KTPOJHBIX IPOLECCOB. BhUMCINTE Maccy WM 00beM NPOAYKTOB Ha
ANIEKTPOJIaX , 00Pa3yIOIUXCs PU MPOITyCKaHUK Toka cuitoit 10 A B Teuernun 30 MUHYT, €CIIH BBIXO TIPO -
nykra coctapigeT 70%.

4. CocTaBUTh CXEMY KOPPO3MOHHOI'O T'aJIbBAHUYECKOIO 3JIEMEHTA, BO3HMKAIOIIETO BO BIIAYKHOM
BO3/lyX€e MPU KOHTAKTE aJlOMHUHUA U XpoMa. Hanucars ypaBHEHHs 2JIEKTPOIHBIX MPOLIECCOB M YpaBHEHUE
pouecca KOppo3uH.

5. LIMHKOBYIO TJIACTHUHY, TOKPHITYIO MEJIbIO, OMYCTHJIM B PAaCTBOP CEPHOM KUCIOTHI. Omnpenenure
TUII IOKPBITUS, HAITUIINTE YPABHEHMSI AJIEKTPOJHBIX MIPOLIECCOB KOPPO3UHM, €CIIN MOKPBITUE HE pa3pylle-
HO U B CJIy4ae €ro pa3pylieHHs], COCTaBbTE CXEMY I'aJIbBAHMUYECKOTO SJIEMEHTA.

14.1.5. Bonipocbl Ha caMONOATOTOBKY

[TpenmeTr xumMuHu. ATOMHO-MOJIEKYJIIpHAst Teopusi. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJa, XUMUYE-
ckull anemeHT. [IpocTeie U ciiokHbIe BelecTBa. SABiaenue aymotponuu. MosnekymsipHas macca. Moib. Mo-
asipHas macca. CTeXHOMETPUYECKHE 3aKOHBI: 3aKOH SKBUBAJICHTOB (TIOHATHE SKBUBAJICHTA U HKBUBAJICHT -
HOM Macchl), 3aKOH MOCTOSIHCTBA COCTaBa XMMHUYECKHX COECIUHEHHH. ['a30Bble 3aKOHBI: 3aKOH OOBEMHBIX
OTHOILIEHUH, 3aKOH ABoraapo. Ilepnonuueckuii 3ak0H U TEOPUsI CTPOCHUSI XUMUYECKUX COEIMHEHUN.

CrpoeHue aToMa U IiepuoauvecKkas cuctemMa syieMeHToB. KBaHTOBO-MeXxaHHUecKasi MOJIENIb aToMa.
AtomHas opburtans. Popma aTOMHBIX opoutaneit (s, p). Kanrossie uncna. [punmun Iaymu. [IpaBuio
I'yana. IIpaBmiio KneukoBckoro.

Ilepuonuyeckas cucTtemMa U MOPSAAOK 3alIOJIHEHHS YHEPreTUYECKUX YPOBHEH B CTPYKTYpE aToMa.
Pannycel aTOMOB ¥ HOHOB. DJIEKTPOOTPUIIATEIILHOCTh. DHEPTUS NOHU3AIMH, CPOJCTBO K AJIEKTpoHy. M3-
MEHEHHE CBOMCTB DJIEMEHTOB U UX COCAMHEHMM 110 NIEPUOaM U IpyIIaM.

OcHoBHbIE BUIbI XMMHUECKOM cBsi3u. [Ipupoaa xumuueckoil cBsi3u. XapakTepUCTUKH XUMUYECKON
cBsi3u. KoBasieHTHast CBs3b, MEXaHU3MbI €e 00pa30BaHMs: OOMEHHBIH, TOHOpHO-aKLenTopHbIi. Ilossp-
HOCTb KOBQJICHTHOM CBs3U. Teopus BaJeHTHBIX CBS3eH U OOBSCHEHUE BAJIEHTHOCTU 3JIEMEHTOB METOAOM
BaJICHTHBIX CBsi3eil. OCHOBHOE M BO30YX/I€HHOE COCTOsiHME aTroMa. [IpocTpaHCTBeHHas: CTPYKTypa MoJe-
Kyl Tunel cBszel — o, m. MoHHas cBsA3b. Mertaiunueckas cBA3b. PU3MUECKOE COCTOSHUE BEIECTBA.
TBepnoe Teno. DHeprus KpUCTAIIIMYECKON pelIeTKU. THUIbl KpUCTAaUNIMYECKUX CTPYKTYP M MX CBOMCTBA.
[Tonsitue rudpuanzanyu. OCHOBHBIE TUIBI THOPHUIN3ALINH.

OcHOBHBIE KJIACCHl HEOPraHWYECKUX coemHeHul. Peakiimonnas croco6HocTh BemecTB. Kinaccu-
¢bukanus xumudeckux coequHeHui. Ctenenb okucieHus. OCHOBHBIE KJIACChl HEOPIraHUYECKUX COEIMHE-
HUil. KucnoTel, comu, OCHOBaHUS, OKCHUIbI, UX KJIacCU(pHUKAIMUA M XUMHUecKue cBoiictBa. KucnotHo-
OCHOBHbIE CBOIcTBa BemlecTB. CBolicTBa aMpoTepHOCTH. PeakiimonHas crnocoOHOCTh aM(pOTEPHBIX OKCH-
JI0OB U TUAPOKCUIOB. Tunel cosnel. Mi3MeHeHre KUCIOTHO-OCHOBHBIX CBOMCTB JJIEMEHTOB 110 IIEPUOJaM U
rpynmam.

PactBopbl, Tumsl pactBopoB. IIpouecc pactBopeHusi. CrnocoObl BbIpak€HHsI KOHLEHTpALUH
pactBopoB. PactBopumocTs. [lepeHachinienHbie pacTBOpbl. DHepreTuka pactBopenus. Kpucramioruapa-
Tl. CBOlicTBa pacTBOpOB HeaneKTponuToB. Ocmoc. 3akoH Baut-I'odda. 3akon Payns. Temnepatypa ku-
NEHUS U 3amep3aHusl pacTBOpoB. Teopus 3ieKTposMTHUECKOM auccounanuu. CTeneHb IUCCOLMALU,
KOHCTaHTa auccounanuu. M3oronnyeckuii koapuiment. CBoiicTBa pacTBOPOB 3JEKTPOIUTOB.

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

XuMuyeckas KHHETHKa. ['oMoreHHbie U reteporeHHble peakunu. CKOpOCTh XUMUYECKON peaKIiy.
@DakTOpHl, BAUAIOLUIME HA CKOPOCTh peaklMy. BilnsHNE KOHIIEHTpAlMy Ha CKOPOCTh PEaKIMU. 3aKOH JIeH -
cTByronux macc. Koncranra ckopoctu peakiuu. BiausiHue teMnepaTypsl Ha CKOpOCTh peakuuu. [Ipasuio
Bant-T'oda. DHeprus aktuBauuu 1 ypaBHeHHEe AppeHuyca. 3aBUCUMOCTb CKOPOCTH PEaKIUK OT KaTalu-
3aropa. Karanmu3 OOpatumble M HeoOpaTUMble XUMUYECKHE peakluud. XHUMHUYECKOE pPaBHOBECHE.
KoHcTaHTa paBHOBeCHUs. 3aKOH AeicTByronux Mace Ui paBHosecus. [Ipunnun Jle-Illarense. Caur xu-
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MHYECKOTO pPaBHOBECHSL.
OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuu. CTeneHb OKUCICHHs, OKMCIEHUE U BOCCTAHOBIIC-
HUE. DIEKTPOJHbIE MPOLECChl. DIEKTPOJIHbIe MoTeHUUaNn. YpaBHeHue HepHcra. ['anpBaHnueckuil sie-
MEHT. DJIEKTPOXUMHUYECKHE TPOLECCHI. DIIEKTPOABIKYIIAs CUJIA TAJIbBAHUYECKOrO neMeHTa. CTannapr-
HBIM BOJOPOAHBIN AIEKTPOJ. DJEKTPOIU3 B paciulaBe. DIIEKTPoau3 B pacTBope. 3akoHbl Papanes. Boixon
110 ToKy. Koppo3ust MeTajuioB: XUMHYECKas, JJIEKTPOXUMHAYECKAs. 3alUTa METAJUIOB OT KOPPO3HH
®azoBbie paBHOBecusi. daza, rereporeHHas u romoreHHas cucrema. IIpasuio a3z ['mb6oca. Cre-
HEeHb CBOOO/BI, KOMIIOHEHT. OJJHOKOMIIOHEHTHbIE CHCTEMBI. JlnarpaMMa cocTosiHMsI BOIbI. JlnarpaMMel
IUIABKOCTHU ABYXKOMIIOHEHTHBIX cHcTeM. DBTeKTUKA. [IpaBuio peryara. TBepple pacTBOPBI M MX THUIIBL.
DU3NKO-XMMUYECKUN aHAJIN3.

14.1.6. Tembl J1a00opaTOpHBIX padoT
Omnpenenenue TeoBoro 3pQexra peakuuyu HeuTpaau3anum
CKOpOCTh XUMUYECKUX peaklnid. XMMHUUECKOE paBHOBECHE.
Onexrponus. Kopposus
PactBOpsI

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHEBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bupl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLIXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[IpenmyiieCTBEHHO MUCbMEHHAS
MIpOBEpKa

C napymeHusMu
cryxa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IpenmyiiecTBeHHO yCTHas TPOBEpKa

3peHHs OTIPOC MO TePMUHAM (MHIUBUYaJIbHO)
C HapymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJaMH
ammapata 3a4ery
C orpanuuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO pOBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIaM JIJIsl JIMI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHU BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOM (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluiam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJbHBIE BONpPOCHL. [Iiist Takux oOyuaromuxcsi npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTCHTA,
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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