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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

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

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA I ITPOI'PAMMA JTUCHUITIVHB
Xumusa

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 05.03.06 DkoJi0rust ¥ NPUPOAONOIb30BAHUE
HanpaenenHocts (mpoduib) / cnenuanu3anus: IKoJornyeckas 6e30nacHocTh NPHUPOI0N0Ib30BAHUS
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 1

Cemectp: 2

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 36 36 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 88 88 4acoB
5 CamocTosiTenbHas paboTa 92 92 4acoB
6 Bcero (06e3 sx3amena) 180 180 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

DK3aMeH: 2 ceMecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 58  or« 8 » 6 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 (crneruanbHocTH) 05.03.06 DKxonmorus u mpupoAoIonb3oBanue, yreepxkaeHnoro 11.08.2016 rona,

paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne

PazpaboTuuk:

cTapImii mpenojasareib kag. 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 C. H. JleonoB
noteHT kap. POTOM H. H. Hecmemnosa
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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;
—  HU3y4YeHHUE CBOMCTB BEUIECTB M X PEAKIIHOHHOM CIIOCOOHOCTH;
—  METOAOB XMMHYECKOI0 aHaJIM3a.

2. MecTo mucuuimiiuebl B cTpykrype OITOII

Juctumnuna «Xumus» (b1.65.13) otHOcHTCs k O1oky 1 (6a3oBast 4acTs).

[TpenmecTByOUMMHI TUCHUIUIMHAMU, (GOPMUPYIOUIMMH Ha4yaJlbHbIE 3HAHUS, ABIsAIOTCA: MaTtema-
TuKa, Ou3nkKa.

[TocnenyromyMy THCUMIUIMHAMU SBISIOTCS: be30nmacHOCTh XKU3HENEATEIbHOCTH, bruonHuKamnm-
OHHBIE METOJIbI KOHTPOJISL OKpYy>katouien cpensl, ['eonorus, ['eoxumust u reodusnka oKpyxarolei cpensl,
I'maponorusa u xknumatonorusi, VMicrounuku 3arpsizHeHus: cpenpl ooutanusi, HopmupoBaHue 1 CHUKEHUE
3arpsiI3HEHUN OKpYyXarolield cpeabl, OCHOBBI NPUPOAONOIb30BaHMs, OCHOBBI TOKCHKOJIOTMH, OxpaHa
OKpykarotei cpeapl, OneHKa Bo3/IeUCTBUS Ha OKPYKaIoIyto cpenay, [[pubopsl n AaTYMKU SKOIOTHYECKO-
ro KoHTpoisi, [IpoMeiniuieHHast skoorus, Yuenue o ouocdepe, Yuernue o0 atmocdepe, DKonorndyeckas
AKCIIEPTH3a, DKOJIOTUYECKAS AMUIEMHOJIOT NS, DKOJOTHYECKUI MOHUTOPUHT U OXpaHa OKPYXKarollen cpe-
JBL.

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-2 BnageHueM 0a30BBIMH 3HAHMSAMH (yHIAMEHTAJIbHBIX Pa3/eloB (U3UKH, XUMHU U
Onosoruu B 00beMe, HEOOXOAUMOM JUIsl OCBOCHHS (PM3UUECKHUX, XUMUYECKUX U OMOJIOTMYECKHX OCHOB B
HKOJIOTUU ¥ TPUPOJIOTIONB30BAHUS; METOAAMU XHUMUYECKOr0 aHaJIN3a, 3HAHUSIMH O COBPEMEHHBIX JHMHA-
MHYECKHX Ipolieccax B MPUPOAE U TeXHOC(epe, O COCTOSHUM reochep 3eMiH, SKOJIOTMU U 3BOJIOLUU
onocdepsl, II00aTBHBIX HKOIOTHYECKHX MpolieMax, METoJaM1u 0TOOpa U aHaji3a reoJIornYecKux u Ono-
JIOTUYECKUX TPO0, a TaKKe HAaBBIKAMH MICHTH(PUKAIIMKA U OMUCAHUS OMOJIOTHYECKOTO pa3Hoo0pa3us, ero
OLIEHKH COBPEMEHHBIMU METOJaMH KOJTMYECTBEHHOM 00paboTKK HHPOpMAIUH;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh OCHOBHBIC MOHATHUS U 3aKOHBI XMMHUH, CBOWCTBA BEIIECTB U MX PEAKIIMOHHYIO CIIOCO0-
HOCTb, YCJIOBUS IPOTEKaHUs PEAKIUN, (PaKTOPBI, BIUAIOLINE HA CKOPOCTh U HAIIPABICHHUE IPOTEKAHUS pe-
aKILUH, CTIOCOOBI BBIPAXKEHUSI KOHIICHTPAIIHMiA, CBOMCTBA PACTBOPOB JIEKTPOIUTOB M HEINEKTPOIUTOB, ME-
TOJIbI XUMHUECKOI0 aHAJIM3a.

—  YMeTh HCIIOJIb30BaTh TEOPETUUECCKHE 3HAHUS JUISl PEIICHUS MPAKTUYECKUX 3aJ1a4, Al HHTep-
NpeTaIiy Pe3ylIbTaToOB HKCIIEPUMEHTA

— BJAJeTh METOJaMU XMMHYECKOro aHajln3a, HABbIKAMM ITOCTAHOBKU U NPOBEIECHUS IKCIEPH -
MEHTa, 00paOOTKH pe3yIbTaTOB SIKCIIEPUMEHTA.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0OIu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 ceMecTp
AynuTtopHble 3aHATUSA (BCETO) 88 88
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Jlexknnn 36 36
[IpakTueckue 3aHATHS 36 36
JlaGopatopHble pabOThI 16 16
CamocrositenbHas paboTa (Bcero) 92 92
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 15 15
[TpopaboTka JICKIIMOHHOTO MaTepHraia 39 39
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 38 38
Bcero (0e3 ax3aMeHa) 180 180
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 216 216
3aueTHble EquHuIb 6.0 6.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl JUCHUIIMHBI 1 BUALI 3AHATHI

Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ @]
B o & 2 g 4 E
: ° 0 Qo Q = g
YR D - T - - 235
HasBanwusi pa3nenoB IuCHUTLITUHBI i ® =Y o, o 2 &5
= 5 © = 5o S =
o, < < Q 8 8—1 g
2 cemecTp
1 OcHOBHBIE MOHATHS U 3aKOHBI XUMHH. 6 6 0 16 28 | OIIK-2
2 CtpoeHue aroma 1 MepuonIecKui 3a- 8 8 0 16 32 | OIIK-2
KOH.
3 Knacchl HEOPraHUYECKUX COCAUHEHUM. 10 10 4 20 44 OIIK-2
PeaknronHasi ClocOOHOCTh BEIIECTB.
4 PacTBOpBI. 23 45 |OIIK-2
5 XuMuueckas KHHETHKA. XUMUYECKOe 6 4 4 17 31 OIIK-2
paBHOBECHE.
Hroro 3a cemectp 36 36 16 92 180
Uroro 36 36 16 92 180
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHIM)
CopeprkaHue pa3ienaoB TUCIUILINAH (TI0 JICKIHSAM) IPUBEAICHO B Tabmuiie 5.2.
Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
3 = 5
= > 5
HasBanus paznenos CopeprkaHue pa3aesnoB JUCUUIIMHBI MO JEKIHUIM z 5 &5
o E
X 2 3
a Q2
~ S
2 ceMecTp
1 OcHoBHBbIE OHATHS U | [IpeameT xumMun. ATOMHO-MOJIEKYISIpHAsE TEOPUSL. 6 OIIK-2
3aKOHBI XUMHH. OcHOBHbIE TIOHATHUS: aTOM, MOJIEKYJIa, XUMUYECKUN
aneMeHT. [IpocTeie U cilokHBIE BelecTBa. JBieHue
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ayutotponuu. MonekynsapHas macca. Momibs. MonsipHast
Macca. CTEXMOMETPUUECKHE 3aKOHBI: 3aKOH 3KBUBa-
JIEeHTOB (TIOHATHE YKBUBAJICHTA U HKBUBAJICHTHON Mac-
Chl), 3aKOH ITOCTOSTHCTBA COCTaBa XUMUYECKUX COEIU-
HeHu. ['a30BbIe 3aKOHBI: 3aKOH 0OBEMHBIX OTHOIIIE-
HUH, 3aKk0H ABoraapo. [lepuonuueckuil 3aKoH U T€O-
pUsl CTPOEHUSI XUMUYECKUX COEIMHEHUM.

Hroro

2 Ctpoenue aroma 1
MIEPUOINYECKHU I 3aKOH.

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

Hroro

OIIK-2

3 Knaccer
HEOPTraHUYECKHUX
COEIMHEHUN.
Peaknmonnas
CIIOCOOHOCTH BEIIECTB.

Knaccudukanus xumuueckux coequHeHuit. CTeneHb
okucieHusi. OCHOBHBIE KJIacChl HEOPTaHUUECKUX CO-
eanHeHuil. Kuciaotel, coiam, OCHOBaHHUS, OKCUIbI, UX
KJIacCUUKAIUS U XUMUYIEeCKHe cBoicTBa. KncioTHo-
OCHOBHBIE CBOMCTBa BemiecTB. CBoMcTBa aM(pOTEpHO-
ctu. PeakioHHast cnocoOHOCTh aM()OTEPHBIX OKCH-
JIOB U TUAPOKCUIOB. Tumsl coned. I3MeHeHue Kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB I10 MIEPUOJIaM U
rpynmnam. DJIeKTPOJIUTHI. DINEKTPOIUTHIECKAsT JUCCO-
LMLy,

Htoro

OIIK-2

4 PacTtBOpBI.

PactBopsl, Trmbl pactBopos. IIponecc pactBopeHus.
CriocoObI BeIpaskeHUsI KOHIIEHTPAIIMHA PACTBOPOB.
PacTtBopuMocTh. DHepreTuka pactBopenus. Kpucramn-
norusparsl. CBOKWCTBA pacCTBOPOB HEIJIEKTPOJIUTOB.
OcmMmoc. 3akon Bant-T'odda. 3axon Payns. Temmepa-
Typa KMIIEHUS U 3aMep3aHus pacTBOpoB. Teopust
AIEKTPOIUTUYECKON qucconnanuu. CTeneHpb TUcco-
uuanuu. CBOMCTBa pacTBOPOB JIEKTPOIUTOB. loHHOE
Mpou3BeAeHre BOIbl. Bogopoanslii moka3arens. Peak-
uus cpeabl. OCHOBBI aHAIUTUYECKON XUMHUH. Kuc-
JIOTHO-OCHOBHBIE UHIUKATOPBI. TUTpUMETpUUECKUI
aHaIu3.

Hroro

OIIK-2

5 XuMunueckasgd KUHETHUKA.
XUMHUYECKOE paBHOBECHE.

XUMUYECKasi KHHETHUKA. | OMOr€HHBIE U T€TEPOreHHbIE
peakuun. CKOpOCTh XUMUUYECKOU peakinu. DakTopsl,
BIIMSIIOIINE Ha CKOPOCTh peakiuu. BiausiHue KoHIIeH-
Tpaluu Ha CKOPOCTh PEaKIMH. 3aKOH IEHCTBYIOLIUX
Macc. KoncranTa ckopocTu peakuuu. BiusHue teM-
nepaTypsl Ha ckopocTh peaknuu. [IpaBuno Bant-I'od-
¢a. DHeprus aKTUBAIMH U ypaBHEHHUE AppeHunyca.
3aBUCHUMOCTbH CKOPOCTH PEAKIIMM OT KaTalau3aTopa.

OIIK-2
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Karanu3 O6patumble 1 HeOOPATUMbIE XUMUUYECKUE
peakuu. Xumudeckoe paBHosecue. Koncranra pas-
HOBECHS. 3aKOH JEHCTBYIOLINX MAacC JIJIsl PABHOBECHSI.
[punuun Jle-lllarense. C1BUT XUMUYECKOTO paBHO-
BECH.

HUroro 6

Hroro 3a cemectp 36

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

Ne paznenoB qaHHON AUCHUIUIMHBL, 7151 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITUX U
Hanmenosanue mciumimHx 00ecIeYnBaeMbIX TUCIIMTLTHH
1 2 3 4 5
[IpeauecTByromne JUCUUTIIIUHBI
1 MaremaTuka + +
2 dusuka + +
[Tocnenyrouiye TUCHUTIITUHBI

1 be3omnacHOCTh KU3HENACATEILHOCTH + + + + +
2 BI/IOI/IHI[I/IKB;III/IOHHI)IG METO/IbI KOHTPOJIS . . . . N
OKpY>KaroIen cpesbl
3 I'eonorus + + + + +
4 T'eoxumust ¥ reopu3nKa OKpYyKarolien cpe- n n . . .
BT
5 I'maponorus U KIMMaToJIorus
6 VcTouHnky 3arps3HeHUs] Cpeibl OOMTaHUS
7 HopMHpOBeleHe Y CHH)KEHUE 3arps3HECHUIN n n n n L
OKpY’KaroIlen cpesibl
8 OCHOBBI IPUPOAOITOJIB30BAHUS
9 OCHOBBI TOKCUKOJIOTUH
10 OxpaHa okpyxaromieit cpeabl
11 OueHka BO3AEHCTBUS Ha OKPYXKAIOIIYIO n 4 4 4 L
cpeny
12 ITpuGopsl U JaTYUKK HKOTOTHUECKOTO n n n n n
KOHTPOJISt
13 [IpomblniuieHHAS YKOJIOTHUS + + + + +
14 Yuaenue o 6uocdepe + + + + +
15 Yuenue 06 atmochepe + + + + +
16 Dxonorunyeckas 3KkcepTu3a + + + + +
17 Dxonoruveckas 3MUAEMUOJIOT s + + + + +
18 Dxonornyeckuit MOHUTOPUHT U OXpaHa + + + + +
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OKpY>KaroIen cpesbl

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUIOB 3aHS -

TUH
= Bunel 3auaTHIT
= z ;
© o
) <
5 y & 8 S DopMBI KOHTPOJIS
= = 2 g 2
S = = O
~ =
OIIK-2 + + + + KonTponbhas pabota, OT-

YeT MO0 WHIUBUIYATHHOMY
3aJJaHUI0, JK3aMEH,
Koncnekr caMonoaroToBkH,
Otuer no naboparopHoii pa-
oote, Tect

6. UaTepakTuBHBIC MeTOABI M (POPMBI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue J1a00paTOpHBIX padoT

3 z £
3 > 5
Z 25
Haspanus paznenon HaumenoBanue nabopatopHbIx padboT z 7 &5
: 2 g
> o =
a o g
= S
2 cemecTp
3 Knaccsl Peakunu nonHoro oomMeHa 4 OIIK-2
HEOPraHu1eCKux Wroro 4
COCIMHEHUI.
Peaknmonnas
CIIOCOOHOCTH BEIICCTB.
4 PacTtBOpBI. PacTtBopsI 4 OIIK-2
Ormpenenenre KOHIICHTPAINMHU pacTBOpPa METOJOM KHC-
JIOTHO-OCHOBHOTO TUTPOBAHUS
Hroro
5 Xumunyeckas KuHeTHKa. | CKOPOCTh XMMHUYECKHUX pPeaKIUil. XUMUYECKOE PaBHO- 4 OIIK-2
XUMHYECKOe paBHOBECHE. | BECHE.
Hroro 4
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HanMeHnoBanue MpakTHUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 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"

(o)

Hroro

OIIK-2

2 CtpoeHue atoMa U
MIEPUOINYECKU I 3aKOH.

1 )onpeneneHue MONOKEHUSI XUMUYECKOTO JIEMEHTA B
Tabmuie MeHereeBa H €ro XUMHUYSCKHX
CBOMCTB;CpaBHEHUE CBOMCTB XMMHUECKHUX AJIEMEHTOB:
2)OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX; KUCIOTHO-
OCHOBHBIX; PaINyCOB aTOMOB M HOHOB, METaJlINYe-
CKHX U HEMETAJNIMYECKUX MCXOIS U3 MOJIOKEHHUS B Ta-
onuie Meneneesa

HUroro

OIIK-2

3 Knaccel
HEOPTaHHYECKHUX
COCJIMHCHMH.
Peaknmonnas
CIIOCOOHOCTH BEIIECTB.

1) Hanucanue GopmMyin XMMUYECKHX BEILECTB; 2) Ha-
NIMCaHUE HA3BAaHUN XUMUYECKUX COEAMHEHNN, OIIpe-
JIEJIEHUE KJlacca BELLECTB; 3) COCTaBICHNUE YPAaBHEHUN
AIEKTPOIUTHIECCKON TUCCOIHAITNY; 4) HAalMCAaHKE
YPaBHEHUU THAPOJIN3A, ONIPEACICHUE TUIIA COJICH;
5)cocTaBiieHre ypaBHEHUH peaknii pa3HOTO TUTIA,
LETIOYKH IIPEBPALLECHUN

HUroro

OIIK-2

4 PacTBOpHI.

1)pacueT HaBeCKHU AJI1 IPUTOTOBIIEHUS! PaCTBOPOB
pa3HBIX KOHIICHTPAIUIA; 2)pacyeThl ISl TPUTOTOBIIC-
HUS PaCTBOPOB METOAOM pa3daBieHus; 3) onpenene-
HHUE OCMOTHYECKOTO JIaBJICHUs pacTBOpa; 4) onpene-
JICHUE TETUIOTHI PACTBOPCHUS; 5)pacyer TeMIeparyphbl
3aMep3aHus U KUTICHUSI PACTBOPOB; 6) BEIUUCIICHHUE
M30TOHUYECKOT0 Koo duimenTa; 7) onpenaencHme
CTETICHU W KOHCTAHTHI TUCCOIMALIUU PacTBOpa; 8)
OTIpeJIeNIEHUE BOIOPOJHOTO MTOKA3aTeNsl U PeaKIuu
Cpepl.

HUroro

OIIK-2

5 Xumuueckasi KHHETHKA.
XUMHUYECKOE paBHOBECHE.

1)3anuch 3aKoHa IEHCTBYIOLUX Macc A XUMHAYE-
CKHX pEaKIIHii;2)pacuyeT U3MEHEHHUSI CKOPOCTH pPeakK-
LMY TIPY U3MEHEHUH J1aBJIEHUS, KOHIIEHTPALluu pea-

OIIK-2
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TeHTOB; 3) pacyeT U3MEHEHUs] CKOPOCTH PEAKLIUU IpU
MOBBIIIEHUH TeMIepaTypsl 1o npasuity Bant-I'ohda
U YpaBHEHHUIO AppeHnyca; 4)pacyer TeMrepaTypHoro
K09(h(UITEHTa CKOPOCTH PEAKIINHU; 5)OTIpeieieHue
SHEPI'Uy aKTUBALUYU peakluu; 6) ONpeeeHus cMe-
LIEHMs] PABHOBECHS TIPU U3MEHEHUH TEMIIEpaTyphl,
JaBJICHUsI, KOHIEHTPAIUHK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMHUECKHUX peakiuii; 8) pacyeT n3MEeHEHuUs
KOHLIEHTpAILNi pEareHTOB Yepe3 KOHCTAaHTY PaBHOBE-

cHuida

Htoro

Hroro 3a cemectp

36

9. CamocrosiTesqibHasi padora
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPECTaBIECHbI B

tabmure 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
) O =
Bunel camocTosTeIbHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
a g
= S
2 ceMecTp
1 OcHoBHBble oHATHS U | [loaroroBka Kk mpaxkTHye- 8 |OIIK-2 KoHcnekt camonoaroros-
3aKOHBI XUMHH. CKHM 3aHSATHSAM, CEMHUHA- ku, KonTponwsHas pabora,
pam OT4er o UHANBUAYATb-
HOM Huto, Tect, Ok-
[IpopaboTka TeKIHOHHOTO 8 omy 3az1aHmI0, Tect, 3
amMeH
Marepuaia 3ame
Hroro 16
2 CtpoeHue aroma u [ToaroroBka k mpakTuue- OIIK-2 KoHcnexT caMonoaroros-
MEePUOINYECKUI 3aKOH. CKHM 3aHSTUSAM, CEMHHA- ku, KoHTponpHas padora,
pam OT4er N0 MHAUBUAYAIb-
IIpopaboTka JIEeKIIUOHHOTO 8 HoMy 3af1amo, Tect, Jk-
Marepuaia 3aMeH
Hroro 16
3 Knaccel [ToaroroBka k mpakTuue- OIIK-2 KoHcnexT caMmonoaroros-
HEOPTraHUYECKUX CKHM 3aHSTHSAM, CEMHUHA- ku, KonTponwsHas pabora,
COETUHEHHIHA. pam OT4er N0 UHANBUAYAb-
Peaknmonnas HOM HU TYET 1
CaKIHOHHA [TpopaboTka JIEKITMOHHOTO 8 OMy 3a/IaHHMIO, Otser no
CIOCOOHOCTD BEIIECTB. Mareprana nmabopaTopHOU padore,
Tect, Dx3amen
Odopmienne 0T4eTOB 10 4
nabopatopHbIM paboTam
Uroro 20
4 PacTBOpBI. IToaroroBka K nmpaxkTuye- 8 |OIIK-2 Koncnexr camonoaroros-
CKUM 3aHSATHUSAM, CEMUHA- ku, KontponpHas pabora,
pam OT4eT 1Mo UHANBUYAITb-
[TpopaboTka TeKIHOHHOTO 8 HOMy 3a7aHuio, OT4eT 1o

Marepuaia

naboparopHoii paboTe,
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OdopmiteHre 0TIETOB TIO 7 Tecrt, Dx3ameH
JabopaTOpHBIM paboTam
Hroro 23
5 Xumunueckas kuHetnka. |[loaroroBka k mpaktuue- 6 OIIK-2 KoHcnexT caMonoaroros-
XUMHUECKOE PaBHOBECHE. |CKUM 3aHSTHUSIM, CEMUHA- ku, KoHTponpHas pabora,
pam OT4eT Mo UHANBUTYaITb-
[IpopaboTka TeKIHOHHOTO 7 Hogay 3a/1aHuIo, O6quT 1o
TOPHOM T
MaTepuaia naboparopHoii padoTe,
Tect, Dx3amen
OdopmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
Hroro 17
Hroro 3a cemectp 92
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa
Hroro 128
10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
KoncnexT camomoaroros- 3 3 4 10
KU
KonTponbHas pabota 5 5 5 15
OTyer no MHIUBUAYATb- 5 5 5 15
HOMY 3aJJaHUIO0
Otuet no nabopaTopHOii 5 5 5 15
pabore
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 23 23 24 70
on
OK3aMeH 30
Hapacraromum utorom 23 46 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
baniel Ha 1aTy KOHTPOIBHON TOUKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Koposun H.B. O0mas xumus : yue6Huk ais BTy308 / H. B. KopoBun. - 7-e usn., ucrp. - M. :
Bricmas mkomna, 2006. - 556[4] c. : un., tTadn. - (Ilo6enurens kKoHKypca yueOHUKOB). - bubmmorp.: c. 546.
-IIpenm. ykas.: c. 547-558. (nanuuue B 6ubnuorexke TYCVYP - 220 3k3.)
2. OcHoBHI 00mmIeH u pu3ndeckoi xumun: Ydebnoe nocodue / Tuxonosa M. B., Exumona U. A.
- 2015. 200 c. [OnekrponHsblii pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/5136, nara 06-
pamenusi: 09.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. T'muaka H.JI. O6mas xumus : yaebHoe nocobue st By3os / H. JI. I'munka. - 11-e uzg. - M.-JL.
: Xumus, 1964. - 688 c. : wi., Tabi. - Imen. ykas.: c. 669-670. - [IpenM. ykas.: c. 671-688. (ayni: 37 3K3.;
Bcero 37 2k3.) (Hanuuue B oubmoteke TYCYP - 37 9k3.)

2. Xumwms: YyebHoe nocobue / I. B. Cmupnos, I. M. fkynuna; MuHuctepcTBo 00pa3oBaHUs
Poccuiickoit ®enepanuu, ToMCKHMII TOCYAapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABICHUS U PaJHOIIICK-
TpoHukHu, Kadeapa TexHosoruu paanodnieKTpoHHo# ammapaTypsl. - Tomck : TMIIIO, 2000. - 157 c. : un
(mamuume B 6ubmmorexe TYCVYP - 31 2k3.)

3. T'mnuka H.JIL. 3agaum u ynpakHeHus 1o obmieit xumuu : YuebHoe nocodue ais By3os / H. JI.
['muuka. - 20-e u3n., crepeorut. - M. : Xumus, 1973. - 263[1] c. : un. - b. u. (Hanmuue B bubmoteke TY -
CVYP - 38 3K3.)

4. AxwmeroB H.C. Heopraunueckas xumus : yuebHoe nocobdue s By3oB / H. C. AxmeTos. - M. :
Bricmas mkoma, 1969. - 638[2] c. : . - [Ipeam. ykas.: c. 629-639. - b. 1. (Hanmuue B 6ubnmoreke TV -
CVYP - 1553K3.)

5. Yukwun E.B. Xumus [Tekcrt]: yueoHoe mocodue / E. B. UukuH; MunuctepcTBO 00pa3oBaHus 1
Hayku Poccuiickon denepanuu, TOMCKUN TOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PAJHO-
anekTpoHukH (Tomck), DakyIbTeT TMCTaHIIMOHHOTO 00y4deHusl. - Tomck: Dnb KonTent, 2012. - 170 c.: ni.
- bubnwmorp.: c. 157. (nanuuue B 6ubmmotexke TYCYP - 62 5k3.)

6. Xwumusa: Yueonoe nocodbue / Hukun E. B. - 2012. 170 c. [DnexrpoHHBIHA pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara oopamenus: 09.06.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. Xwumwus: Meronuueckue yka3zaHHs Uil IPOBEACHUS MPAKTHYSCKUX 3aHATHH, J1a00paTOPHBIX
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paboT 1 OpraHu3alui CaMOCTOSTENILHON PabOThI CTYAEHTOB MO JUcHUIUIMHE «XuMus» / Tuxonosa M. B.
- 2015. 26 c. [DnextpoHHBINA pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/5137, mara 06-
pamenus: 09.06.2018.

2. Yuxun E.B. C6opnuk 3amau no obmei xumun [Tekcr] : yaeOHO-MeTommueckoe mocoodue / E.
B. Yukun; peu. kauna. xum. Hayk A. W. I'ananos; pen. C. 5. Anekcanaposa; MUHHCTEPCTBO 00pa30BaHuUs
n Hayku Poccuiickoit @enepaunn, TOMCKUI roCyqapCTBEHHbIM YHUBEPCUTET CHUCTEM YIPaBJIEHUS U pa-
nno31ekTpoHuKU (Tomck). - Tomck: Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPaBJICHUS U pa-
In03NIeKTpoHuKH, 2015. - 296 c. (Hanmuuue B 6udmoteke TYCVYP - 100 3k3.)

3. JlaGoparopHbIif TPAKTUKYM 10 XUMHUH: Y 4eOHO-METOINYECKOE TOCOOUE /ISl IIPOBEICHUS Jia-
OopaTopHBIX PabOT M OpPraHU3alU CaMOCTOATEbHOU padoThl / Tuxonosa M. B. - 2018. 42 c. [DnekTpoH-
HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/7829, nara obpamenus: 09.06.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENLHON M ayAUTOPHOW pabOThl 00ydaroIuXxcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIHIH.

JJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist i1 ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIbHBIA TOPTAI

2.  http://www.xumuk.ru — nuH(OpMaIMOHHO-CIPABOYHBIE PECYPCHI

3. http://elibrary.ru — HayuHas 31€KTpOHHAast OMOIMOTEKA

4. http://Www.twirpx.com — 3JIEKTPOHHBIEC KHUTH TI0 XUMUHU

5. http://mv-tihonova.ucoz.ru - uHpOpMaLMOHHBIN caiiT 11 cryaeHToB TYCYPa

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpeGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOEe U NIPOrPaMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATH

VYueOHas aymuTopus

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), IOMEIIEHHE JIsl IPOBEe-
HUS TPYNIOBBIX U MHAUBUAYATbHBIX KOHCYJIbTALlUN, IOMEIIEHUE JIJIsl POBEACHUS TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOMN aTTeCcTallu, IOMEIIEHNE I CAaMOCTOSTEIbHON paboThI

634050, Tomckas o6macts, T. Tomck, Jlennna npocrnexT, a. 40, 423 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:
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- Komnbrotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- [lIka¢ mabGopaTopHbIil (BBITSIKKA);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[TporpamMHOe oOecrieueHue:

— Google Chrome

— Windows XP

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecriedeHue 1JIs J1a00paTopHbIX pador
JlaGoparopusi XuMuu
ydeOHast ayuTOPHS IS TPOBEICHUS 3aHATHH JTAOOPaTOPHOTO THIIA
634050, Tomckas o6macts, 1. Tomck, Jlennna npocrnexT, a. 40, 424 ayn.
Omnwucanne uMeronierocst 000pyIoBaHuUS:
- Jlocka MarHUTHO-MapKepHasi;
- Cton nmaGoparopHslit (6 mT.);
- Cron naGopaTopHbIN BBICOKHI - 3 (6 1IT.);
- ®otoanexrpoknopumerp KOK-3-01;
- [lIka¢ BBITSHKHOIM;
- Kommnekr cnennanuzupoBanHol yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[TporpammHoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecredeHne I CAMOCTOATEIbHOI padoThI
JIns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obmacTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMnbroTeps! kKinacca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 mT.;

- KOMITBIOTEPHI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(dhopMalOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIHHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0pPOBbS U MHBAIMJAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPETyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpUeMa/mepena-
4K yaeOHOH nH(pOpMaHU B TOCTYIHBIX (hopMax, MOOMIBHON CHCTEMBI MPETIOIaBaHUS [Tl 00YJatOITIXCSI
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBbl. YueOHas aymuTopHus, B KOTOPOW 3aHUMAIOTCS
oOydJaromyecsi ¢ HapylIEeHHEM ClIyXa, 00OpYy/IOBaHA KOMITBIOTEPHOW TEXHHMKOH, ayAMOTEXHUKOH, BUICO-
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TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIECHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IIPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBA-
JUJIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus
1. Conu - 370 BelIecTBa, KOTOPBIE COCTOST U3...
a) MeTaJula U KUCIOTHOTO OCTaTKa;
0) MeTasuIa ¥ TUAPOKCOTPYIIIIHI;
B) KaKoro-J10o 3J1eMeHTa U KUCIOPOa;
I') BOJOPO/A ¥ KUCIOTHOTO OCTaTKa
2. Kakyro cTeneHb OKUCICHHS TPEUMYIIECTBEHHO UMEIOT METAJUTBI | Tpynibl B COEAUHEHUSIX ?
a) +2;
0) -1;
B) 0;
r) +1
3. Kaxoit 06bem 3aHnmaet 1 MoJb ra3a Mpu HOPMAJIbHBIX YCIOBUSX?
a) 24,4 m;
0) 24,4 m3;
B) 22,4 m;
r) 22,4 M3
4. Kakoe 13 BEIIEeCTB OTHOCUTCS K MPOCTHIM?
a) HNO3;
6) BaCl2;
B) 02;
r) NaBr
5. HoMep anemMeHTa B IEpUOANYECKON CUCTEME MTOKA3bIBAET...
a) BAJICHTHOCTb;
0) 4KCII0 BJIEKTPOHOB HA BHEIIHEM SHEPreTHYECKOM YPOBHE;
B) 00111€€ KOJTMYECTBO AJIEKTPOHOB B aTOME;
I') CTeTIEHb OKHUCIICHUS
6. Kakue sneMeHThl HaXOATCSl B TOOOYHBIX MOATPYIIaX NEPUOANYECKON CUCTEMBI?
a)s, d;
0) p.d;
B) d,f;
T) S,p
7. OKUCIUTETBHBIE CBOICTBA - 3TO CIIOCOOHOCTh
a) pearupoBarh ¢ KUCJIOTaMU;
0) NpUHUMATH JIEKTPOHBI;
B) pearupoBaTh CO MIEIOYAMH;
I') OTAABaTh JIEKTPOHBI
8. BajleHTHOCTh XUMHUYECKOT0O 3JIEMEHTA B INIABHOM MOATPYIIE ONPEesIeTCs. .
a) YUCJIOM 3JIEKTPOHOB Ha IIPEIBHELIHEM dHEPIETUUYECKOM YPOBHE;
0) YMCIIOM PJIEKTPOHOB Ha BHEIIIHEM SHEPTETUUECKOM YPOBHE;
B) YHCIIOM DJIEKTPOHOB Ha BHEIIHEM M NPEIBHEIIHEM SHEPIeTHYECKOM YPOBHE;
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I') HOPSIKOBBIM HOMEPOM 3JIEMEHTA

9. Ilpu peaknuu KMCIOTHOTO OKCHJIA C BOJIOM oOpa3yercs...

a) COJib;

0) Ipyroii OKCHUJT;

B) KHCJIOTA;

T') OCHOBaHHE

10. AM¢oTrepHbIe THIPOKCHIBL. .

a) pearupyror TOJIbKO C OCHOBAaHUSIMU;

0) pearupyroT TOJILKO C KUCIOTaMHU;

B) pearupyroT U ¢ KUCIOTaMH, U C OCHOBAaHUSIMU;

I') HE BCTYMAIOT B PEAKIUIO HU C KUCIOTOW, HU C OCHOBAHUEM

11. Merannuyeckue CBOMCTBA. ..

a) pacTyT B IIepUOJIaX CJIeBa HAIIPABO;

0) yOBIBaIOT B MIEpHOax CIEBa HAIPABO;

B) YOBIBAIOT B TPYIINAaX CBEPXY BHU3;

T) B IpyMnax cBEpXy BHU3 HE U3MEHSIOTCS

12. Kakue MOHBI IPUCYTCTBYIOT B PaCTBOPE KUCIIOTHI?

a) BOAOPOAA U KUCIOTHOTO OCTATKa;

0) BOOpO/Ia ¥ THIPOKCOTPYIIIL;

B) MeTaJlyla U KUCJIOTHOTO OCTaTKa,

') MeTajula ¥ THAPOKCOT Py

13. ITpu MOBBIIIIEHUU TEMIIEPATYPhl PACTBOPUMOCTD OOJIBIIMHCTBA BEIIIECTB...

a) MOXKET TIOHMKAThCS WJIH TOBBIIIATHCS, 3aBUCUT OT MPUPOJIBI BEIIECTBA;

0) ocTaeTcst HCU3MEHHOM;

B) MOBBIILIAETCS,

T') IOHWXKAETCS

14. Kak o603HauaeTcs M B YeM U3MEPSETCsl MOJIApHAasi KOHLIEHTPAIUs pacTBopa’?

a) C, monb/1;

0) CH, MOJIB/T;

B) W, %;

r) T, r/mMn

15. o xakoii popmysie MOKHO pacCUYUTaTh BOJOPOIHBIN MTOKA3aTEIh?

a) pH = g [H+];

6) pH = - Ig [H+];

B) pOH = Ig [OH+];

r) pOH = - 1g [H+]

16. Peakuuu, KOTOpBIE MPOTEKAIOT B OTHOPOAHOM Cpe/ie, Ha3bIBAIOTCHL. ..

a) TeTepOreHHBIMH;

0) OKUCITUTETHLHO-BOCCTAHOBUTEIHHBIMU;

B) OJTHOPOIHBIMH,

I') TOMOT€HHBIMU

17. CxkopocTh peakiiy 3aBUCUT OT KOHUEHTPALIMU UCXOAHBIX PEarcHTOB. ..

a) 00paTHOMPONOPIIMOHATIBEHO;

0) HE 3aBUCHT;

B) Jlorapu(pMUUECKH;

T') MPSMOTIPOTIOPITUOHATBHO

18. Ilpu n3MenbYeHnn TBEPAOTO BELIECTBA CKOPOCTh PEAKIIHH. ..

a) YBEJIMYNBACTCS,

0) yMEHBIIIAETCS;

B) HE MEHSCTCS;

') MOXKET YMEHBIIUTHCS WM YBEITHUUTHCS, B 3aBUCUMOCTH OT MIPUPOJIBI BEIIECTBA

19. Cornacuo npasminy Bant-T'odda, ckopocTb OONBIIMHCTBA PEAKITUN YBETUYUBACTCS TIPH TTOBBI-
LIEHUH Temneparypsl Ha 10 rpaxycos...

a) B 3-4 paza;
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0) B 2-4 pa3a;

B) B 5 pas;

r) B 10 pa3

20. Ecnu Ha cucteMy, HaXOASIIYIOCA B XMMHYECKOM PAaBHOBECHH, OKA3bIBATh BHEIIIHEE BO3/CH-
CTBUE, TO CUCTEMA. ..

a) He pearupyeT Ha Hero;

0) cTpeMHUTCS yBETUYUTh BO3CHCTBUE;

B) CTPEMUTCSI YMEHBIIUTH BO3/ICHCTBUE;

I) pa3pyuaercs

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. OcHOBHBIC TIOHSTHS XUMHUHU: aTOM, MoJieKkyna, noH. KonmruectBo BemecTBa. MomnsipHas macca.
Xumnueckue ¢popmyisl. [IpaBuiia 3an1cu XMUMUYECKUX YpPaBHEHUI.

2. OCHOBHbIE 3aKOHbI XMMMH: 3aKOH COXPAHEHHs] MacChl BELECTBA, 3aKOH IOCTOSIHCTBA COCTaBa
BEIIIECTBA, 3aKOH 00BEMHBIX OTHOIICHUI.

3. 3akon ABoranpo. HopmanbHbie ycioBus. MomspHbld 00beM raza. YpaBHeHHEe MeHpeneeBa-
Knaneiipona.

4. DxBUBaJeHT. DKBUBAJICHTHAsA Macca MPOCThIX U CIOKHBIX BEIIECTB. 3aKOH SKBHBAJIEHTOB. JK-
BUBAJICHTHBIN 00BEM rasa.

5. Xumunueckas kuHeTHka. CKOpOCTh XMMHUYECKOM peakiuu. DJIeMeHTapHbIN akT peakuuu. OaxTo-
PBI, BIMSIOIINAE HA CKOPOCTh PEAKLIUH.

6. 'omorenHsie u rereporeHHble peakuud. OOpatumble U HeoOpaTuMble peakuu. BiousHue arpe-
raTHOTO COCTOSIHUS U CTENIEHU JUCIIEPCHOCTH HA CKOPOCTh PEAKLUU.

7. 3aBUCUMOCTb CKOPOCTHU pPEaKLIMU OT KOHLIEHTpAlMil peareHTOB. 3aKOH JEHCTBYIOLIMX Macc.
KoHcTaHTa CKOPOCTH pEeaKIUH.

8. OHeprus aktuBanuu peakuuu. Karanuzarop. Mexanusm JeiicTBUsI KaTaau3aTopa.

9. 3aBUCUMOCTb CKOPOCTH peakiuu oT Temrneparypsl. [Ipasuio Bant-T'odda. TemnepaTypHsiii Ko-
sbdunmeHt. YpaBaenune AppeHuyca.

10. Xumuueckoe paBHOBecHe. PaBHOBeCHas KOHIEHTpauus BellecTB. KoHcTaHTa paBHOBECHS.
Cwmenenne xumuueckoro pasHoBecus. [Ipunnun Jle-Ilatenbe.

11. PactBop. PacTBOpeHHOE BemiecTBO, pacTBopurenb. [Ipouecc pacTBOpeHUs TBEPAOIrO Tejla B
*uakoMm pactBopurene. Kpuctamnuzanusa. CXoACTBO U pa3iUyusl paCTBOPOB ¢ MEXaHUUECKUMH CMECSMU
Y XUMUYECKUMHU COECTUHEHUSIMM.

12. Konnenrpanusi. Paz0aBieHHbIi, KOHIIEHTPUPOBAaHHBIN, HACHIIEHHBIN pacTBop. CriocoObl BbI-
pa’KeHUs1 KOHLIEHTPALMK PaCTBOPOB. DKBUBAIEHT KUCIIOT, OCHOBAHUH, COJIEH.

13. PactBopumocTth. BnusiHue temnepaTypbl U Apyrux (akTopoB Ha pPacTBOPUMOCTH BELIECTB.
ITepeHachllIeHHBIE PACTBOPBI.

14. Duepreruka npouecca pactBopenusi. ConpBaranus, ruaparamnus. Kpucramioruaparsl.

15. KomuuraTuBHbIE CBOMCTBA pPacTBOPOB JJIEKTPOJINTOB U HEAIEKTPOIUTOB. OcMoc. Ocmornye-
CKoe JaBieHue. JlaBieHue HachIEHHOTO napa Haj pacTBOpoM. M3MeHeHue TeMIiepaTypbl KAIICHHsS U 3a-
MEp3aHus pacTBOpPA.

16. DneKkTpoauThl, HEANEKTPOIUTHL. DJIEKTPOIUTUUECKAsT TUCCOLMALUs KUCIOT, OCHOBaHUM, co-
neit. 3oronnyeckuii koapurment. CuiibHble U cnalble 31eKTposuThl. CTeneHb TUCCOLUALINY.

17. Koncranta nuccornumanuu. 3akoH pazdasieHus OctBaipaa. Kaxyrmasics creneHb guccomma-
LI1Y.

18. DnexkTponuTnueckas auccouuanus Boasl. MloHHoe npousBeneHue Boabl. Peakus cpeasl. Bo-
JIOPOJIHBIN NIOKA3aTEb.

19. Crenenn oxucinenus. Kmaccudukarus semectB. OCHOBHBIE KJIACChl HEOPTaHUYECKHX BE-
LIECTB: KUCJIOTBI, COJIM, OCHOBAaHHUs, OKCHIbl. Ha3BaHMs BelecTs.

20. OcHOBHbIE CBOMCTBA XUMUYECKUX 31€MEHTOB. OCHOBHBIE OKCHU/IBI 1 OCHOBAHMSI.

21. KucnorHsle CBOMCTBa XMMHUYECKHX AJIEMEHTOB. KHCIOTHBIE OKCHIIBI U KMCIIOTBHI.

22. AmdorepHoctb. Peakiiuu ampoTepHbIX OKCUAOB U TMJIPOKCUIOB. XUMUYECKHUE CBOMCTBA CO-
Jen.

23. IlnanerapHasi Mojeib cTpoeHus aroma. COBpEeMEHHBIE MPEACTABICHHUS O CTPOCHHUM aToMa.
OnexkTpoHHOE 001aK0. ATOMHAast OpOUTAIIb.
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24. KBaHTOBBIE YHCIa, UX XapPAKTEPUCTUKU. DHEPTETUUECKUN YPOBEHb, YHEPIrETUUECKUM TOAYPO-
BEHb.

25. PacuieruieHne 3HepreTM4ecKuX ypoBHEW Ha nonypoBHU. Ilopsnok 3amonHeHus 3Hepreruye-
ckux ypoBHei. IlpaBuno I'yana, KneukoBckoro. Ilpunnun Ilaymu. DnekTpoHHBIE KOHGUTYpAllUd U UX
YCTONYUBOCTb.

26. Ilepuomnueckuit 3akoH. CTpykTypa Tabmuiel MeHzaeneeBa U ee XapakTepUCTHKU. BayeHt-
HOCTh XMMUYECKUX AJIEMEHTOB. [ pynIibl ¥ MOATPYIIIIHI.

27. CemeiicTBa XMMHUYECKUX DJIEMEHTOB: S, P, d, f 1 ux cBoiicTBa. 3MeHeHNE METANIMUECKUX U
HEMETAJUTMYECKUX CBOMCTB MO MEPUOAAM U TPYIIIIaM.

28. OKUCIUTENBHO-BOCCTAHOBUTEBHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB. JHEPTUsl MOHU3ALIUH.
CpoacTBo K 3IEeKTpoHY. Pasinychl aTOMOB M HOHOB. DJIEKTPOOOTPULIATENHHOCTh. VI3MeHeHre CBOMCTB 1O
IepuoJaM U rpymnmam.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
KOHTPOJIbHAS PABOTA «OCHOBHBIE ITOHATHA U 3AKOHbBI XUMUWIN»

1. JlaiiTe onpeneneHus NOHATUAM «atom». M3 yero oH cocTout, uMmeeT Jiu oH 3apsaa? Ilpusenure
IUTAHETApHYIO0 MOJIEb CTPOCHHMSI aTOMa.

2. Yto Takoe konuyecTBo BemecTBa? Kak oHo 0003Hayaercs, B ueM usmepsietrcs? CKOIbKO 4acTHUI
conepxut 1 mosb BemecTBa? Kak 0003Ha4aeTcs YUCI0 YaCTHUIL?

3. Chopmymupyiite 3akoH ABorajgpo. Yto Takoe HOpMasbHble yciaoBusA? UTo Takoe MOJSPHBIN
o0bem raza? Kak oH o0o3HavaeTcsi, B ueM u3Mepsiercs u yemy oH paBeH? Kakoii 00beM 3aHHMaeT ras Ko-
JaM4ecTBOM 1 MoJb npu H.y.?

4. U3 ugero coctosat okcuabl? [lpuBeaure npumepsl atux coenuHeHuit. Kak odpasyrorcs nux HazBa-
Hus?

5. ChopmynupyiiTe 3aKOH MOCTOSHCTBA cocTaBa BemecTBa. Uto Takoe O6eprommuanl? [IpuBenure
IIPUMEPBI BELECTB IOCTOSTHHOIO ¥ HEITOCTOSIHHOT'O COCTaBa.

6. Hanummre Gopmysibl BEIIECTB, YKaXKUTE CTETIEHNU OKHCIEHUS U BaJ€HTHOCTH 3JIEMEHTOB: Kap-
OoHaT aMMOHUSA, GTOPHU KaJbIHs, XJIOpaT HATPUs, TUAPOKCUA Maruus, ruapokcup xenesa (1), rumpok-
cuj IuTHsl, opropocopHas KUCI0Ta, HOI0BOJOPOIHAS] KUCIIOTA, OKCHI Maruusi, okcua xpoma (VI).

7. Ha3oBure cienyronige COEIMHEHHUS 10 COBPEMEHHOM HOMEHKIATYpe M YKaKHUTE, K KaKOMY
KJIACCY HEOPTAaHMYECKUX COCOUHEHUN (KUCIOTHI, COJHM, OCHOBAHHUS, OKCHIBI) OHU oTHOcsATcs: CuS,
MnBr2, NaNO3, H2Si03, HF, H2Cr207, CaO, ZnO, Co(OH)2, Cr(OH)3. Hanumurte ypaBHEHUS dJEK-
TPOJMTUYECKON JTUCCOLUUALIMU ITUX COCAUHEHHUI.

KOHTPOJIbHASI PABOTA «KJIACChl HEOPTAHUUECKWX COEJVHEHUI. PEAKIIMOH-
HAS CIIOCOBHOCTD BELIECTB»

1. IlpuBeaute knaccudukaimio BeuecTs. Kakue oCHOBHbIE KiIacChl HEOPraHUYECKUX COCTUHEHUI
BbI 3HaeTe? W3 uero onu cocrosr?

2. C yem pearupyroT ocHOBHbIE okcuabl? [IpuBennure npumepsl peakiuil, J0Ka3bIBalOIUX OCHOB-
Hble CcBOWCTBA. [IpuBennTe MpuMeEp reHETUYECKOM CBSA3H «IIEMEHT — OCHOBHOM OKCHJT — OCHOBAHHE).

3. IlpuBeuTe XUMHUYECKUE CBOMCTBA KUCIIOT.

4. Yto Takoe amporepHocTh? [l KakMX 3JIEMEHTOB XapakTepHbl aMpoTepHbie cBoiicTBa? IlpuBe-
JIUTE TIPUMEDBI.

5. Hanumure ypaBHEHUS peaKIUi, YKaKUTE KIACC KAKI0r0 XUMHUYECKOrO COEUHEHHS.

a) MnO + H2S04 =...; 6) AIINO3)3 — t ...; B) Fe + O2 =...; 1) P205 + H20 =...; n) Ca + H20

e) AICI3 + LiOH =...; %) NiSO4 + Ba(NO3)2 =...; 3) Bi203 + HNO3 =...; u) KOH + ZnO =.. ;

k) MnCI2 + H2S =...

6. HanuiuTe ypaBHEHUs peakiyii Ui HEeoYKH MpeBpaleHHUH.

P203—P205—H3P0O4—Ca3(P0O4)2—CaCl2.

KOHTPOJIbHA SI PABOTA «CTPOEHUE ATOMA. IIEPUOJIMYECKUI 3AKOH»

1. Onumure MmIaHeTapHyI MOJETb CTpoeHus: atoMa (Monens Pesepdopaa), mokaxkure rpadude-
cku. Ha yeM ocHoBaHa coBpeMeHHas Mojenb cTpoeHus aroma? Kak paccmarpuBaeTcsl 2JIEKTPOH M €TI0
JIBHJKEHHE B OTOM MoAenn?

2. Kak npoucxoqur paciienieHiue 3HepreTH4ecKux ypoBHel Ha noxypoBHU? Ckonbko AO u 37ekK-
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TPOHOB MOXET BKJIIOYATh MOAYPOBEHb TOI'O WM MHOTO TUIA?

3. Ha kakue cemeiicTBa pas3nesstoTcs AIeMEeHThl B Tabmuie MenzaeneeBa? Yem 3To 00yciaoBIeHO?
Kakumu cBoiicTBaMHu OHU 0OMagaroT (Merauinyeckue, Hemetamwndeckue)? K kakum cemeiictBaM OTHO-
CATCSL AIIEMEHTHI TIaBHBIX U M0oOouHBIX noarpynn? Ilpusenute npumepsl. Kak n3aMeHs0TCS MeTaanye-
CKHE M HEMETANTMYECKHUE CBOMCTBA MO nepuoaM u rpynnam? [IpuBeaure npumepsl.

4. Yro takoe sHeprus noHmzanuu? Kak oHa m3meHsercs mo nepuogam u rpymmnam? OObsICHUTE
noueMy. [IpuBenure npumepsl. Kak 370 BiIMsieT Ha XUMHUYECKHUE CBOMCTBA 3JIEMEHTOB? Y KaKUX AJIEMEH-
TOB HU3KHE YHEPTMH HOHU3AUU U 1ToUYeMy? (CaMOCTOSTENILHO)

5. Jlns snemenToB S, Mn, Ba:

- Hammucarh AJEKTPOHHbBIE KOH(UTYpaIli aTOMOB 1 HOHOB

- yKa3aTh MOJIOKEHHE B Tabnuie

- ONPEJIETUTh CEMENCTBO

- YKa3aTh BJICHTHBIE AJIEKTPOHBI U MAKCUMAIbHYIO BaJICHTHOCTh

- ONpEeAENUTh CBOMCTBA 3J€MEHTa (MeTajul-HeMeTallll, OKHCIUTENIb-BOCCTAHOBUTEIh) U O0OCHO-
BaTh OTBET.

KOHTPOJIbHA I PABOTA «PACTBOPBI»

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

2. Yro Takoe pactBopumocts? [IpuBeaure kmaccudukanuio BemecTB Mo ux pactBopumoctH. Kak
BIIUSIET MOJIIPHOCTD BEIIECTB HA UX PACTBOPUMOCTH? Kak BiIMsET Temneparypa U AaBJI€HHE Ha PACTBOPH-
MOCTb BEILECTB?

3. Uto Takoe cremneHpb nucconuanun? Kakue BemecTBa OTHOCITCS K CIa0bIM U CHIIBHBIM DJIEKTPO -
autaM U noueMy? OT 4ero 3aBUCUT CTENEHb JUCCOIHAIUU?

4. OnpenenuTs MOJSIPHYIO KOHLIEHTPALUIO U MOJIIPHYIO KOHLEHTPALMIO 3KBUBAJIIEHTA PacTBOpA,
cozepakaiero 15% xmopuaa maraus (= = 1,35 r/cm3).

5. Paccuwmraiite pH, pOH, [H+] u [OH-] B pacTtBOpe ruapokcuaa 0apusi ¢ MOJSIPHON KOHIIEHTpa-
et 0,05 monw/n. uccormarnuio Ba(OH)2 cuuraiite momHOM.

6. Hanumure MOJIEKYJISIpHOE, TMOJTHOE U COKPAILIEHHOE MOHHOE ypaBHEHHE peakinil. Kakue u3 Hux
He npoTtekaroT? OOBSICHUTE TTOUeMYy.

1) NiSO4 + Ba(OH)2 =... 2) FeSO4 + (NH4)2S =... 3) K2S04 + Ba(OH)2 =...4) Mg(OH)2 +
H2S04 =...5) Cr(OH)3 + KOH=... 6) KOH + Na2S04 = ...

KOHTPOJIbHA A PABOTA « XUMHNYECKA KUHETUKA. XUMNYECKOE PABHOBECHE»

1. Kak 3aBUCUT CKOPOCTh XUMUYECKON PEAKIMM OT KOHIIEHTpAluu peareHToB? OTBET MOSICHUTE.

2. Yto Takoe TOMOTEHHBIE U TeTeporeHHbie peakiuu? [IpuBeaute npumepsl.

3. 3anuimmTe MaTeMaTudeckoe BepaxkeHue mnpaBuia Bant-I'odda, mosicHuTe, kakue BETHMYUHBI B
HEro BXOJAT.

4. Cpopmymupyiite npunun Jle-1llatense.

5. Kakum 006pa3zoM MOKHO U3MEHHUTH SHEPTHIO aKTUBAIIMH PEaKITUU?

14.1.4. Tembl HHANBUAYAJIBbHBIX 321aHUI

WNunuBuayansHoe 3aganue «OCHOBHbIC MOHSTHS U 3aKOHBI XUMUID)

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

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

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

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

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

NuausuayanbHoe 3aanue «CTpoeHne aToMa U NEpUOANYECKUN 3aKOH»

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

2. B kaxo#i rpymre, HoArpyIie u nepuojie Haxoautces 3nemeHT Sb? K kakomy ceMeicTBY OH OTHO-
cutca? YKaKUTE, KaKUe SJIEKTPOHBI Y 3TOTO AJIEMEHTA SIBJISIOTCS BaJIeHTHBIMH. KakoBa MakcuManbHas Ba-
JICHTHOCTB 3TOro 3neMenTa? [lpuBeaurte 3neKTpoHHO-rpaduueckoe M300pa)KeHHE BaJICHTHBIX 3JIEKTPO-
HOB, OIUIINTE UX COCTOSHHE KBAHTOBBIMH YHCIIAMH.
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3. B kakom nepuoze, rpymnmne u Moarpymme HaXoAUTCsl 3JIEMEHT, €CIIM €ro 3JEKTPOHHas KOHDUry-
panus 3akaHuuBaercsa Ha 6s25d10. HazoBure 10T 2nement. Kakumu cBolicTBamu 0071a/1a€T 3TOT SJIEMEHT
— OKHCJIMTEJIbHBIMU WJIM BOCCTAaHOBUTENILHBIMU? OOBSICHUTE MTOYEMY.

4. Kaxoii u3 snemenToB — Mg unu Cl O6yaeT o6nanath 0ojiee BRIpAXKCHHBIMUA HEMETAUTHUYECKUMHU
cBoiictBamu ? Kakumu cBoiicTBamMH OymyT 00jazaTh COCAMHEHHS ATUX AJIEMEHTOB — KUCIOTHBIMU WIIH
OCHOBHBIMHU? OOBSCHUTE C TOUKH 3PEHUSI STEKTPOHHOU KOHPUTYPALIUU U MOJIOKEHUS JIEMEHTOB B TepH -
OJINYECKOU CUCTEME.

5. Y kakoro aneMeHTa paguyc aroma Oonbiie — y Li umu Cs? OObICHUTE ¢ TOUKH 3PSHUS DJICK -
TPOHHOH KOH(UTYpAIIUH U TOJIOKEHHUS JIEMEHTOB B IEpUOMUYECcKoi cucteMe. Kak 310 BIuseT Ha ux xu-
MHYECKHE CBOMCTBA?

NuauBuayanbHoe 3aganie « OCHOBHBIE KJ1ACChl HEOPTaHUYECKUX COEIMHEHUI

1. Hanumute Gopmyinbl BelecTB: Cynb(ar IUTuUs, nepxjiopaT aMMOHHUs, HOU CBUHIIA, THIPOK-
cun Mapranua (II), runpokcun marnusi, oprodochopHasi KUCIIOTa, a30TUCTAs KHUCIOTAa, OKCHJl CBUHIIA
(IV), oxcun xpoma (VI), okeun docdopa (I1I).

2. Ha3zoBute cieayrolue COEIMHEHUS N0 COBPEMEHHON HOMEHKIIAType M YKaKUT€, K KaKOMY
KJIACCy HEOPTraHMYECKUX COeTMHEHUH (KUCIIOTHI, COIH, OCHOBAHUS, OKCH/IbI, ONHAPHBIE COCTUHEHHS) OHU
otHocstes: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanumute ypas-
HEHUS JIEKTPOIUTUYECKON AUCCOIUAIINH 3TUX COCTUHEHUH.

3.Hanumure ypaBHEHUS peaxiuii:

a) Ag + HNO3(konn) =...; 6) 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 peakuun Zn(OH)2 ¢ HCI? Hanummure
YpaBHEHHUS PEaKIMi, YKaKUTE TUIIBI 00pa3yromuxcs coiei (Kucias, OCHOBHAs, HOpMaibHasl), TaiTe Ha-
3BaHMsI IOJIyYEHHBIM COEAMHEHUSIM.

5. Hamumure ypaBHEHHsS pEaklUil, C MOMOIIbI0 KOTOPBIX MOKHO OCYIIECTBHUTH CIIEIYIOIINE
npespamenus: Fe — FeO —FeSO4 — Fe(OH)2 — FeCl2.

NunuBuayansHoe 3apanue «PacTBopbi»

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

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

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

4. Hackonpko noBeicuTcss Tkun u noHusutcss T3am pacTBopa MO CPaBHEHMIO C YMCTOM BOJOH,
eciu B 100 r Bozbl pactBoputh 60 r caxapossl C12H22011?

5. Halinure MOJSIpHYIO Maccy HERJIEKTPOJIMTa, €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 xlTa. OnpenenuTs KaXyIIyrocs: CTETIeHb TUCCOIMAIK cylb(dara Ha-
TpHSL.

NunuBuayansHOE 3a1aHNE « XMMHYECKasi KHHETUKA. XUMUYECKOE PaBHOBECHEY

1. Hanumunre KHHETUYECKOE YpaBHEHUE PEaKLIUU:

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

Kak u3MeHHTCS CKOPOCTh peakliy, €CH: a) B CUCTEME YMEHBUINThH AaBlieHHE B 3 pa3a; 0) yBe-
JUYUTH KOHLIEHTPALIMIO MTapOB BOBI B 3 pa3a; B) yMEHBIINUTH KOHLIEHTPALIMIO TAPOB BOJbI B 2 pasa.

2. OmnpenenuTh TeMIepaTrypHbiil K0O3(GUIMEHT CKOPOCTH PEAKIIMU, €CITH TPU MOHWKEHUU TeMIIe-
patypsl Ha 45 0C peakius 3ameuIIIachk B 25 pas.

3. Peakuus nporekaet npu 20 0C. DHeprust akTUBallMM peakliMy B OTCYTCTBUU KaTalu3aropa pas-
Ha 75 xJ[>x/Monb, a B mpucyTcTBUU KaTanm3aTopa — 50 kJ[»/Monb. Bo ckonbpko pa3 Bo3pacTtaeT CKOpOCTh
peakiuu B IPUCYTCTBUH KaTaiau3aTopa?

4. B xakoM HampaBiieHUU OyJeT MPOUCXOIUThH CMEILIEHUE PaBHOBECHUS PEaKIIUN

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

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

5.3anumuTe BhIpakeHUE KOHCTAHTBI PABHOBECHS I PEaKLUu:

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

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

pona.

14.1.5. Bonipocbl Ha caMONOATOTOBKY
1. XuMunyeckne CBOMCTBA S-2JIEMEHTOB.
2.XuMHYecKue cBoicTBa d-371€MEHTOB.
3.XuMu4ecKue CBOWCTBA P-JIEMEHTOB.
4. KommiekcHble COeTMHEHUSI.
5. OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUY.
6. Ctpoenue TBepaoro Tena. Kpucraminueckue pemerk.
7. MeTopl aHAIUTUYECKON XUMUH.

14.1.6. Tembl 1a00paTOpHBIX padoT
PacTtBOpBI
CKOpOCTh XUMHUYECKUX pEaKLUi. XMMUUECKOE pAaBHOBECHE.
Peakiuu nonsoro oOmMeHa
Omnpenenenre KOHUEHTPALMK pacTBOpa METOJIOM KMCIOTHO-OCHOBHOTO TUTPOBAHUS

14.2. TpeGoBaHMSs K OLIEHOYHBIM MATepHAaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBbsI 1 HHBAJIMJIOB

Kareropun Bupl 1O0N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
ciyxa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHIUMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITENIbHbIE PaOOTHI, BOMPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocst HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEeHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM MIPUPTOM;

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

— METOJIOM YTEHHsSI ACCHCTEHTOM 3aJJaHusl BCIYX;

- Hpe0CTaBICHUE 3aJaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpEMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /I TakuX 00y4arommxcst MpeayCcMaTpUBaeTCsl JOCTYII-
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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