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 2016 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» (b1.65.14) otHocuTes k 61oky 1 (6a3oBast 4acTs).

[IpeamecTByOMUMH TACIUTLIMHAMHA, (DOPMUPYIOIIMMH HaYaJIbHBIC 3HAHUS, SBISIOTCS: MaTtema-
TuKa, Ou3nkKa.

[TocnenyromuMu TUCIMIUIMHAMHE SIBISIOTCS: be30omacHOCTh KU3HENeATeTbHOCTH, bruonHaukamm-
OHHBIE METOJIbl KOHTPOJISI OKpYXkKarolei cpenpl, ['eonorus, ['eoxumus u reopusnka oKpyxarolien cpesl,
I'uaponorus u xkmumatosorus, VICTOUHUKY 3arps3HEHust cpeapl oouTanus, HopmupoBanue u CHUKEHHE
3arps3HEHUN OKpy»Karolen cpeabl, OCHOBBI MPUPOAONOIIb30BaHMsl, OLeHKa BO3JEHCTBUSA Ha OKpYXaro-
Iy cpemay, [Ipubopsl 1 JaTYUKK HKOTIOTUYECKOTO KOHTPOJIs, [IpoMbITieHHast SKoorus, Y4ueHnue o 0uo-
cthepe, Dxomoruyeckasi dKCIEPTU3a, IKOJIOTHYECKAs SMUASMHONIOTHS, JKOJOTHYECKU MOHHTOPUHT U
OXpaHa OKPYXaIOWIEH Cpeabl.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tporiecc n3ydeHus: AUCIUTLINHBI HapaBjieH Ha (JOPMUPOBAHUE CIICAYIOMUX KOMITCTCHITHH:

— OIIK-2 BnageHueM 0a30BBIMU 3HAHMSIMH (YHIAMEHTAIBHBIX pPa3eioB (U3UKH, XUMHHU U
ouonornu B 00beMe, HEOOXOIUMOM ISl OCBOCHHS (PU3MUECKHUX, XUMHUECKUX W OMOJIOTMYECKUX OCHOB B
OKOJIOTUU ¥ TIPUPOJIOTIONB30BAHMS; METOAaMU XHMMHUYECKOTO aHAJIN3a, 3HAHUSIMH O COBPEMEHHBIX JIHMHA-
MUYECKUX TpoIleccax B MpHUpone U TexHocdepe, o coctossHUM reocdep 3eMITu, IKOJIOTHH U IBOJTIOIUU
orocdepsl, T00aTBLHBIX SKOJIOTHUYECKUX MPOoOIeMax, METOJaMHU 0TOOpa U aHaJIN3a Te0JIOTUIECKUX B OHO-
JIOTUYECKHUX P00, a TaK)Ke HABBIKAMU UICHTU(PUKAIIUN U OMHCAHHUS OMOJIOTHYECKOTO pa3HOOOpa3usi, ero
OIICHKHA COBPEMEHHBIMHU METOJIaM1 KOJTMYECTBEHHON 00pab0TKH MH(POPMAIINH;

B pesynbrare u3ydeHus: IUCIUTUTMHBI 00YJarOIIUNACS JOKEH:

— 3HAThb OCHOBHBIC MTOHATHUS W 3aKOHBI XMMHH, CBOWCTBA BEIICCTB U MX PEAKIIMOHHYIO CITOCO0-
HOCTb, YCIIOBUS IPOTEKAHUsI peakiuid, (haKTOPBI, BIMSIONINE HA CKOPOCTh U HAIPABJICHHUE MTPOTEKAHUS pe-
aKIUH, CIIOCOOBI BBIPAKCHUST KOHIICHTPAIIHIA, CBOMCTBA PACTBOPOB JIEKTPOIMTOB M HEAIEKTPOIUTOB, Me-
TOJIbI XUMHYECKOTO aHaJIH3a.

—  YMeTh HCIIOJIb30BaTh TEOPETUUYCCKHIE 3HAHUS ISl PEIICHUS MPAKTUICCKUX 3aJ1ad, ISl HHTEp-
IpeTaIyy Pe3yJibTaTOB HKCIIEPUMEHTA

— BJAaJeTh METOJaMU XMMHYECKOTO aHaIN3a, HABBIKAMH IMOCTAHOBKHU U TIPOBEACHUS JKCIICPH -
MEHTa, 00paOOTKH Pe3yIbTATOB SKCIICPUMEHTA.

4. O0beM TMCHUILIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsIeT 6.0 3aU€THBIX €MHUIIBI U TIPEJICTABICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — Tpya0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
2 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 88 88
Jleknun 36 36
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[IpakTuyeckue 3aHATUS 36 36
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 92 92
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 15 15
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 39 39
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 38 38
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHbie Equnuib 6.0 6.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pasznennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

) ] = 3 /‘é\ = =
N Q
: o o o o E =
> 8 % ¢ | g3 23
Ha3Banus pa3nenoB IuCHUTIIIMHBL i © =3 o o 9 =1 E
= 5 G s 5 O s E
o, < < o M (=TI
= = O m 3 S 2
2 ceMecTp
1 OCHOBHBIE MOHATHUSA U 3aKOHBI XUMHH. 6 6 0 16 28 |OIIK-2
2 CtpoeHue aToMa 1 IEpUOJUUECKHi 3a- 8 8 0 16 32 |OIIK-2
KOH.
3 Knacchl HEOPraHUYECKUX COCAUHEHUM. 10 10 4 20 44 OIIK-2
PeakiimonHast cnocoOHOCTD 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
Hroro 36 36 16 92 180
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pas3iesaoB JUCIUILIMH (TIO0 JIEKIUSIM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 3 £
3 s 5
2 > 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCUUILTUHBI MO JEKIHUSIM 5 - §~ 5
o) E
= 2 =
a e g
= S
2 cemecTp
1 OcHoBHble oHATHSA U | [IpeaMer XxuMuKM. ATOMHO-MOJIEKYJISIpHAsI TEOPHSI. 6 OIIK-2
3aKOHBI XUMHH. OcCHOBHBIE TOHSATHS: aTOM, MOJIEKYJIa, XUMUYECKUN
anemeHT. [IpocTeie u ciioxxHbIe BeniecTBa. SBieHue
ajutotponuu. MonekyisspHas macca. Monbs. MossipHast
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Macca. CTeXuoOMEeTpHUYECKHE 3aKOHBI: 3aKOH SKBUBA-
JIEHTOB (TMIOHATHE PKBUBAJICHTA U SKBUBAJICHTHOU Mac-
ChI), 3aKOH TTOCTOSTHCTBA COCTaBa XUMHUECKUX COCTH-
Henuii. ['a30BbIe 3aKOHBI: 3aKOH 00BEMHBIX OTHOIIIE-
HHUM, 3aKkoH ABorajipo. [lepuonnueckuii 3aKoH U T€O-
pHsl CTPOCHUSI XUMHUYECKUX COCTMHEHUM.

Htoro

2 CtpoeHue aroma u
MEePUOAMYECKHIA 3aKOH.

CrtpoeHue aTomMa U IEpUOAUYECKask CUCTEMA JIEMEH-
ToB. KBaHTOBO-MeXxaHUYECKask MOJIENIb aTOMa. ATOM-
Has opburtanb. PopMa aTOMHBIX opOUTanei (s, p).
KBanroBeie uncna. [Ipunnun Iaymu. [Ipasuno I'yaaa.
[IpaBuno Kneukosckoro. [lepnoanueckas cucrtema u
MOPSAJIOK 3aII0JTHEHMSI DHEPTeTUUECKUX YPOBHEN B
CTPYKType aroma. Pannycel aToMOB ¥ HOHOB. DJIEK-
TPOOTPULIATEIBHOCTD. DHEPTHsI HOHU3ALUH, CPOJCTBO
K 2JIEKTpOHY. MI3MeHeHe CBONCTB 2JIEMEHTOB U MX
COEIMHEHMH 110 TIEpHOoJIaM U rpyInam.

Hroro

OIIK-2

3 Kuaccel
HEOPTraHWYECKHUX
COCIMHEHMH.
Peaknmonnas
CIIOCOOHOCThH BEIICCTB.

Knaccudukanusa xumuueckux coeguHeHuit. CteneHpb
okucyieHusi. OCHOBHBIE KJIACChl HEOPTaHUYECKUX CO-
enuHeHuM. KHuCIoThI, COIM, OCHOBAaHMS, OKCHABI, UX
KJIaccupuKanus U XuMU4YecKue cBoicTBa. KuciaorHo-
OCHOBHEIE CBOMCTBA BemiecTB. CBolicTBa aM(pOTEPHO-
ctu. PeakniroHHast cmocoOHOCTh aM()OTEPHBIX OKCH-
JIOB U TUAPOKCUIOB. Tunel conend. I3MeHeHue Kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB IO IEPUOJIaM U
rpynmnam. DIeKTPOJIUTHI. DNEKTPOIUTHUECKAs TUCCO-
U ALK,

HUroro

OIIK-2

4 PacTBODBL.

PacTtBopsl, THIBI pacTBOpoB. [Iponecc pacTBopeHus.
Crioco0OsI BeIpaKeHUS! KOHIIEHTPAIIUHA PACTBOPOB.
PactBopuMocTs. DHepreTrka pactBopenus. Kpucran-
soruaparsl. CBOKWCTBA paCTBOPOB HEAJEKTPOJIUTOB.
Ocwmoc. 3akon Baut-T'odda. 3akon Payns. Temnepa-
Typa KUATICHUS U 3aMep3aHus pacTBOpoB. Teopus
AIEKTPOIUTHYECKON aucconuanuu. CTeneHp qucco-
nuaruu. CBOMCTBA pacTBOPOB AIEKTPOIUTOB. IoHHOE
Mpou3BeAEHNE BOJbl. Bonopoanslii mokasarens. Peak-
uus cpenbl. OCHOBBI AHATUTUYECKON XxuMuHu. Kuc-
JIOTHO-OCHOBHBIE MHAUKATOPBL. TUTpUMETpUUECKUI
aHaJn3.

Hroro

OIIK-2

5 XumMunueckast KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XnMudeckasi KHHETUKA. | OMOT€HHBIE U F€TEPOTCHHbIE
peakuuu. CKOpOCTb XUMUYECKON peakiuu. PakTopsl,
BIIMSAIOLINE HA CKOPOCTh peaklnu. BiansHue KOHIIEeH-
TpalMM Ha CKOPOCTh PeaKUu. 3aKOH JEMCTBYIOIINX
Macc. Koncranra ckopocTtu peakunu. Biausaue tem-
nepaTypbl Ha CKOpOCTh peakiu. [Ipasuno Bant-T'od-
¢a. DHeprus akTUBALMU U ypaBHEHHE AppeHnyca.
3aBHCHUMOCTb CKOPOCTH PEAKIMH OT KaTaIu3aTopa.
Karanu3 O6patumble 1 HEOOPATUMbIE XUMUUYECKUE

OIIK-2
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peakiuu. XumMudeckoe paBHoBecue. KoHcranTa paB-
HOBecHsl. 3aKOH JIEUCTBYIOIIUX MacC JIJIsi PABHOBECHUS.
[Tpuniun Jle-llarense. CABUT XUMHUUECKOTO PaBHO-
BeCHs.

Htoro 6

Hroro 3a cemectp 36

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (IMOCJIEAYONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCHUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI B MeXKANCIUITNHAPHBIEC CBSI3U

Ne paznenoB qaHHOUM TUCHMIUIMHBL, 17151 KOTOPBIX
HE00XOIMMO M3yueHHe 00ECIIeUnBAIOLIUX U
Hanmenosanue MCHIATLIIMH 00ecIeYnBaeMbIX TUCIIUILTHH
1 2 3 4 5
[IpeamecTByromue TUCIUATITUHBI
1 Maremaruka + +
2 dusuka + +
[Tocnenyromume TUCIUITITUHB
1 be3onacHOCTb KU3HEIEATEIbHOCTU + + + + +
2 BI/IOI/IHI[I/IK%I_II/IOHHBIG METO/Ibl KOHTPOJIS n n . . n
OKpYXalolen cpeibl
3 T'eonorus + + + + +
4 I'eoxumus 1 reohu3nKa OK 1 cpe-
€o eo(u3uKa oKpyKarolei cpe 4 . . . .
Tl
S T'maponorust ¥ KJIMMAaToJIOTUs
6 VlcrouHunky 3arps3HEHUsI Cpeibl OOUTaHUS
7 HOpMI/IpOBilHI/Ie Y CHUKEHUE 3arpsi3HEHUN n n n . n
OKpYXalollen cpeibl
8 OCHOBBI IPUPOJIOTIONIB30BAHUS + + + + +
HKa B HWCTBUS Ha OK
9 Orenka Bo3feic a OKPYXKAIOIIYIO . . . . .
cpeny
10 ITpuGOpsI U TATIUKH IKOTOTHUECKOTO
+ + + + +
KOHTPOJIS
11 ITpomblisIeHHAs: SKOJIOTUs + + + + +
12 Yuenue o buocdepe + + + + +
13 Dkonoruyeckas 3KCepTU3a + + + + +
14 Dxomoruyeckast SIIUIEMHAOIOT U + + + + +
15 DKoja0rnYecKrii MOHUTOPUHT U OXpaH
5 Dxono ec OHUTOP oxpaHa n 4 4 4 L
OKpYXarollen cpeibl

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN
MPEICTAaBJICHO B Tabmuiie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
§ Bunwl 3austuit
= = ;
© S
0} <
5 < o 8 g DOpMBI KOHTPOJIS
: : : E :
S = = O
ba =
OIIK-2 + + + + KonTposnbHas pabota, OT-

4eT [0 HHIUBUIYATHHOMY
3aaHuI0, JK3aMEH,
KoncnekT caMonoaroToBKH,
Otuer o naboparopHoii pa-
oote, Tect

6. UuTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT

vy Q=
= CIS
3 ==
g > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT z 5 &5
- : <
> o =
e 9 2
S S,
2 ceMecTp
3 Kitaccel Peakmun nonHoro oomMeHa 4 OIIK-2
HeopraHHq(iCKI/Ix Vroro 4
COEIUHEHUN.
Peaknmonnas
CIIOCOOHOCTH BEIIECTB.
4 PactBOpBI. PactBopsI 4 OIIK-2
Ornpenenenre KOHIICHTPAIIMU pacTBOpPa METOJOM KHC-
JIOTHO-OCHOBHOTO TUTPOBaHUS
Htoro
5 Xumnyeckas KuHeTHKa. | CKOPOCTh XMMHUYECKHUX PEAKIUi. XMMUYECKOE PaBHO- 4 OIIK-2
XHUMHYECKOE PaBHOBECHE. | BECHE.
Htoro 4
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBaHMe mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuna 8.1 — HamMmeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
3 = 5
g > 5
HasBanus pasnenos HanMeHoBaHME MPaKTUUECKUX 3aHATHN (CEMUHAPOB) 5 ) &5
g = £
> Q=
e <
~ &
2 ceMecTp
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1 OcHOBHBIE NOHATHUA U
3aKOHBI XUMUH.

BxonHOI KOHTpPOJIb (HalMcaHUue CUMBOJIOB XMMUYe-
CKHX 3JIEMEHTOB, paciyeT MOJISIPHBIX MacC COEUHE-
HUM, paccTaHOBKA KO3((UIIMEHTOB B ypaBHEHUAX pe-
akuuit). Pemenue 3amaq: 1) Haxox€HUE SKBUBAJICHTA
MIPOCTBIX BELIECTB; 2) pacyeT 3KBUBAJICHTHBIX Macc
MPOCTHIX U CJIIOKHBIX COCIMHEHU; 3) pacueT o0bema
rasa Ipu HOpMaJIbHBIX YCIOBHSIX M YCIOBUSX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B OIIPEJICIIEHHOM Macce Ui 00beMe; 5) pelieHne
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUAMU; 6) 3a/1auu Ha
"M30BITOK-HENOCTATOK"

HUroro

OIIK-2

2 Ctpoenue aroma 1
MIEPUOINYECKU I 3aKOH.

1)onpenenenre NOJOKEHUSI XUMUYECKOTO 2JIEMEHTA B
Tabimie MeHeneeBa U ero XUMHYECKUX
CBOMCTB;CpaBHEHUE CBOMCTB XMMHUECKHUX DJIEMEHTOB:
2)0KHCHI/IT€HBHO-BOCCTaHOBI/ITe.]'H)HI)IX; KHUCJIIOTHO-
OCHOBHBIX; PaINyCOB aTOMOB ¥ HOHOB, METaJIINYe-
CKUX U HEMCTAJINIMYCCKUX NUCXOOs U3 TTOJIOKCHUS B Ta-
omuie Menneneesa

Hroro

OIIK-2

3 Kuaccel
HEOPTraHWYECKUX
COCIMHEHMH.
Peaknmonnas
CIIOCOOHOCTH BEIICCTB.

1) Hanmcanue GopmMyiT XMMUYECKHX BEIECTB; 2) Ha-
NUCaHNUe Ha3BaHMH XMMUYECKHX COeANHEHHH, orpe-
JIeJIEHUE KJlacca BELECTB; 3) COCTaBJICHNUE YPaBHEHUIN
JIEKTPOJIMTHUECKON AUCCOLMAluY; 4) HalucaHue
yYpaBHEHUI THIPOJIN3a, ONPEEICHNE THIIA COJIEH;
5)cocTaBieHre ypaBHEHUH peakuidi pa3HOTO TUTIA,
LETIOYKH IIPEBPALLECHUN

Htoro

OIIK-2

4 PacTtBOpBI.

1)pacueT HaBeCKH AJIsi MPUTOTOBIIEHHUS paCTBOPOB
Pa3HBIX KOHIIEHTPAIIHIA; 2)pacdeThl JIJIsl IPUTOTOBIIE-
HUS PaCTBOPOB METOAOM pa3daBieHus; 3) onpenene-
HUE OCMOTHYECKOTO JIaBJICHHsI pacTBopa; 4) onpee-
JICHUE TEIIOTHI PACTBOPESHHMSI; 5)pacyeT TeMIepaTyphl
3aMep3aHus U KUTIEHUSI PACTBOPOB; 6) BEIYUCIICHHE
M30TOHUYECKOTO KO3 dUIIMEeHTa; 7) ONpeIeIeHHE
CTETIeHH U KOHCTaHTBI JUCCOIUAIINH PACTBOPa; 8)
OTIpeJIeIIEHUE BOJIOPOTHOTO MTOKA3ATEeNsI U PeaKIIuu
cpepl.

Hroro

OIIK-2

5 XuMunueckasgd KUHETHUKA.
XUMHUYECKOE paBHOBECHE.

1)3anuch 3aKkoHa IEHCTBYIOLIUX Macc AJIs XUMHUYe-
CKUX peaKluii;2)pacyeT U3MEHEHUsI CKOPOCTH pPeak-
LMY TIPY U3MEHEHUH J1aBJICHUS, KOHIIEHTPAlluu pea-
TeHTOB; 3) pacyeT U3MEHEHUs] CKOPOCTH PEAKLIUU IpU
MOBBIIIEHUH TeMIepaTypsl 1o npasuity Bant-I'opda
U YpaBHEHHUIO AppeHnyca; 4)pacyer TeMrnepaTrypHoro
K09(h(UITEHTa CKOPOCTH PEAKIINHU; 5)OTIpeieieHue
SHEPI'Uy aKTUBALUYU peakluu; 6) ONpeeeHus cMe-
LIEHMs] PABHOBECHS TIPU U3MEHEHUH TEMIIEpaTyphl,
JaBJICHUsI, KOHLIEHTPAIHHK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMHUECKUX peakiuii; 8) pacyeT n3MEHEHUs
KOHIIEHTpAIMi peareHToB Yyepe3 KOHCTAHTY paBHOBE-

OIIK-2
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CHA

HUroro

Hroro 3a cemectp

36

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

Tabauie 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
5 (&)
2 z 5
3 = =
o 2 o T
Bunpl caMocTOSTEILHOM > O
HazBanus pa3nenos z 7 = ®opMBI KOHTPOJIS
padoThI 4 s 2
3 S
e Q2
~ (S
2 cemectp
1 OcHOBHEBIE TOHATHA U [ToaroroBka k mpakTuue- 8 OIIK-2 KoHcnexT caMonoaroros-
3aKOHBI XUMUH. CKUM 3aHSATHIM, CEMHHA- ku, KoHTpomnpHas padora,
pam OT4eT 1o WHANBHUTYaTb-
HOMY 3ajaHuto, Tect, Ok-
[TpopaboTka JIEKIIMOHHOTO 8 omy sanamuio, Tect, 3
3aMeH
MaTepuana
Htoro 16
2 Ctpoenue aroMa 1 IToaroroBka K npaxkTuye- 8 |OIIK-2 KoHcnekt camonoaroros-
TIePUOTNYECKHI 3aKOH. CKUM 3aHSATHIM, CEMHMHA- ku, KonTponpHas pabora,
pam OT4er o UHANBUYaTb-
[TpopaboTKa JIEKITHOHHOTO 8 HOMY 3ajiannio, Tecr, k-
Matepuana 3aMcH
Hroro 16
3 Knaccsl [ToaroroBka k mpakTuue- 8 | OIIK-2 Koncnexr camonoaroros-
HEOPTraHWYECKHUX CKHUM 3aHSATHIM, CEMHHA- ku, KonTponpHas pabora,
COETMHEHUH. pam OT4eT Mo UHANBUYAITb-
Peakmonnas TpopaGoTKa TeKIHOHHOTO 3 HOMY Sa,I[aHI/IIf), OrtueT 110
CrOCOOHOCTD BEIIECTB. MaTepuaa naboparopHoii paboTe,
TecT, Ox3amMenH
OdopmieHre 0TYETOB 10 4
nabopaToOpHBIM paboTam
Hroro 20
4 PacTtBOpBI. [ToaroroBka k mpakTuue- 8 OIIK-2 KoHcnexT caMonoaroros-
CKHM 3aHSTHSIM, CEMHHA- ku, KonTponwsHas pabora,
pam OT4eT Mo UHANBUTYAITb-
HOM HHA TUET II
[TpopaboTka JIEKITMOHHOTO 8 0 5 ¥ 3allaHuro, 06 T 1o
Mareprana nmabopaTopHOU padore,
Tect, Dx3amen
OdopmiteHre 0TIETOB TIO 7
nabopatopHbeIM paboTam
Hroro 23
5 Xumnueckas kuHeTnka. |lloaroroska k mpakruye- 6 |OIIK-2 Koncnexr camonoaroros-
XHUMHYECKOE PAaBHOBECHE. | CKUM 3aHATHIM, CEMUHA- ku, KonTponpHas pabora,
pam OT4eT 1o WHANBUTYaTb-
[TpopaboTka TeKIHOHHOTO 7 HOMY 3ajiaHnio, OTHeT 1o
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Marepuaa nmabopaTopHOU padore,
OdopmiieHre 0TYETOB 110 4 Tecr, Oxsamen
J1abopaToOpHBIM paboTam
Hroro 17

Hroro 3a cemectp 92
TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeHa

Hroro 128

10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIUXCs

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuMalbHbIN MaxkcuManbHBIN
DOneMeHTHI yueOHOH 6asu1 3a nepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
2 cemecTp
Koncnekt camonoaroros- 3 3 4 10
K1
KonTponbHas pabota 5 5 5 15
OTyeT N0 MHAUBUYAIIb- 5 5 5 15
HOMY 3aJJaHUIO0
Otuet no mabopatopHoii 5 5 5 15
pabore
Tect 5 5 5 15
Hroro makcumym 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacraromum utorom 23 46 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6atoB Ha aaty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHNOHHYIO M MEKTYHAPOIHYIO OLIEHKY

[Tepecuer cymMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B Tabiuie

11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

Ornenka (I'OC) Hrorosas cymma 6aios, Ornenka (ECTS)
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YUUTBIBACT YCIICIITHO CIAaHHBIH

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBrneTBOpUTEIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKkOe M HHPOPMALMOHHOE 00ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mias xumus : yaeoHuk nis Bry308 / H. B. KopoBuH. - 7-e uzn., ucrop. - M. :
Bricmias mkomna, 2006. - 556[4] c. : uin., Tabn. - ([Tobeaurens koHKypca yueOHUKOB). - bubmumorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (nanuuue B 6ubnuoreke TYCVYP - 220 3k3.)
2.  OcHoBbl 00mIeH U uznueckoit xumuu: Yduebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnexTponnbiii pecypc]| - Pexxum mgocryna: http://edu.tusur.ru/publications/5136, nata 06-
pamenusi: 09.06.2018.

12.2. lonostHUTEILHAS JIATEPATypa

1. T'muaka H.JI. OGmas xumus : yaeoHoe mocodue mis By3oB / H. JI. I'muuka. - 11-e u3a. - M.-JL.
: Xumus, 1964. - 688 c. : wi., Tabi. - men. ykas.: c. 669-670. - [Ipenm. ykas.: c. 671-688. (ayni: 37 3k3.;
Bcero 37 9k3.) (Hanmnuue B oudmuoreke TYCVYP - 37 2k3.)

2. Xwumus: Yuebnoe nocodue / I'. B. Cmupnos, I'. M. Slkyauna; MuHHCTEpPCTBO 00pa3oBaHuUs
Poccuiickoit @enepanuu, TOMCKHII TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM YMPABJICHUS U PAIUOIJICK-
TpoHukH, Kadenpa TexHomoruu paanodaeKTpoHHoN anmapatypsl. - Tomck : TMIJIO, 2000. - 157 c. : un
(maymune B 6ubimoteke TYCYP - 31 3k3.)

3. T'manxa H.JI. 3agaum u ynpakneHus no oomieit xumun : Yuebnoe nocodue s By3os / H. JI.
I'muuka. - 20-e u3a., crepeorur. - M. : Xumust, 1973. - 263[1] c. : un. - b. u. (Hanuuue B 6udauorexe TV -
CVYP - 38 93K3.)

4. AxmeroB H.C. Heopranuueckas xumus : yue6Hoe nocodue st By3oB / H. C. AxmeToB. - M. :
Bricmrast mikona, 1969. - 638[2] c. : wi. - [Ipeam. ykas.: ¢. 629-639. - b. u. (Hanuuue B 6ubmuorexe TY -
CVYP - 153k3.)

5. Yuxkun E.B. Xumus [Tekcr]: yueObnoe nocobue / E. B. Uukun; MunuctepcTBo 00pazoBaHus U
Hayku Poccuiickoit @enepanun, TOMCKUI rOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YNPABJICHUSA U PAJIUO-
anekTpoHukH (Tomck), DakynbTeT AUCTAaHIIMOHHOTO 00y4eHus. - Tomck: Db Konrtent, 2012. - 170 c.: u.
- bubmorp.: c. 157. (nanuune B 6ubamoreke TYCVYP - 62 5k3.)

6. Xwumus: Yuebnoe nocobue / Hukun E. B. - 2012. 170 c. [DnekrponHHbIi pecype] - Pexum o-
cryma: http://edu.tusur.ru/publications/1138, nata oopamenus: 09.06.2018.

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Xwumwus: MeToauueckue yka3aHHS TSl TPOBEICHHS MPAKTHYECKUX 3aHSATHH, 1a00paTOpHBIX
paboT M OpraHu3alyi CaMOCTOSTEIHLHONU paboThl CTYAEHTOB MO auciuIuinae «Xumus» / Tuxonosa M. B.
- 2015. 26 c. [DOnekrponnbiit pecype] - Pexxum moctyma: http://edu.tusur.ru/publications/5137, mata 06-
pamenus: 09.06.2018.

2. UYuxun E.B. CoopHuK 3ama4 o obmieid xumuu [Tekcr] : yueOHO-MeToanueckoe nocooue / E.
B. Uukun; pen. kaua. xuM. Hayk A. U. I'amanos; pem. C. S. AnekcannpoBa; MUHHUCTEPCTBO 00pa3oBaHUS
u Hayku Poccuiickon ®@enepanyu, TOMCKUI rocylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPAaBJICHUS U pa-
nuoaekTpoHuku (Tomck). - Tomck: Tomckuii rocyiapCcTBEHHBIM YHUBEPCUTET CHCTEM YIIPaBIICHUS U pa-
TU03IeKTpoHUKH, 2015. - 296 c¢. (Hanuuue B 6ubmmorexke TYCVYP - 100 3k3.)
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3. JlaGoparopHbIif TPAKTUKYM IO XUMHUH: Y 4eOHO-METOINYECKOE TOCOOUE /ISl IIPOBEICHUS Jia-
OopaTopHBIX PabOT M OpPraHU3alMK CaMOCTOATENbHOU padboThl / Tuxonosa M. B. - 2018. 42 c. [DnekTpoH-
HBII pecypc] - Pexxum nocrtyna: https://edu.tusur.ru/publications/7829, nara obpamenus: 09.06.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpoeccuonaibHbie 6a3bl JAHHBIX U HHGOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

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

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

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

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

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

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCIUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUIYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEXKYTOYHOU aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTces
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

VYueOHas aymuTopus

ydeOHast ayJuTOPUS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, ydeOHas ayAUTOPHS IS IPOBE -
JIEHUS 3aHATUN MPAKTUYECKOTO TUIA, YdeOHast ayauTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIIEHUE JIJIs1 KypCOBOTO NMPOSKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX pa0OT), MOMEIICHUE ISl IPOBEIE-
HUS TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYJIBTAIIUHN, TOMEIICHHUE AJIsl IPOBEICHUS TEKYIIETO KOHTPOJIS U
POMEXYTOYHOH aTTeCcTalluy, MOMEIICHUE TSl CAMOCTOSTEIBHON PabOThI

634050, Tomckast o6macts, 1. Tomck, JlennHa npocrnexT, a. 40, 423 ayn.

Onwucanue uMeronierocst 000pyIOBaHUS:

- Komnsrotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- [lIka¢ mabGopaTopHbIil (BBITSIKKA);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Windows XP
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13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
JlaGoparopust xumMuu
yueOHasi ayJUTOpHs Il IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
634050, Tomckast o6mactb, 1. Tomck, Jlennna npocmnexr, a. 40, 424 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 1mT.);
- Crou nabopaTopHbIi BICOKUH - 3 (6 1IT.);
- ®oroanexrpoksnopumerp KOK-3-01;
- llIxad BBITSKHOM;
- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecTo mpenoaBares.
[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajibHO-TeXHHYECKOE U MIPOrPaMMHoOe o0ecrnedyeHue 1Jisi CAMOCTOSITeIbHON padoThl
Jiiss caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIJIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacThb, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTu «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0O0ecnedeHne TUCUUIIIMHBI ISl JIMI ¢ OrPAHMYEeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI U HHBAJIM/I0B

OcBO€HHE NUCLMIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 370POBbS U HHBAIHJIAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00YyUSHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUIIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEJICTB U JPYTUX TEXHUYCCKUX CPEJICTB IMpUeMa/mepesa-
i yueOHOM nH(OpMaIMU B TOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI TIPETOIaBaHus i1 00yJaroIXCs
C UHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayIuTOpHUs, B KOTOPOU 3aHUMAIOTCS
oOyyaromiyecsi ¢ HapylIeHHeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayTMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKITMOHHBIX U YUEOHBIX ayJJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA yIAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM Claif/la Ha 9KpaHe) MPU MOMOIIY BUACOyBETUUHUTENEH 151 KOM(GOPTHOTO IPOCMOTpA.

[Ipu 3aHgTHAX ¢ OOYYAIOMIMMUCS ¢ HAPYLIEHUSIMH OMOPHO-IABUIaTEJIBLHOI0 aNNapaTa MCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOCTBA BBOAA MH(OPMAIIUU U IpYTHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
nadu yaeOHoU nH(pOpMaIMK B TOCTYIMHBIX (opMax, MOOMIIEHON CUCTEMBI OOyUISHHUS TSl JTFO/IeH ¢ WHBA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. Comu - 3T0 BemiecTBa, KOTOPBIE COCTOSAT H3...
a) MeTaJlIa U KUCIIOTHOTO OCTaTKa,
0) MeTaiia ¥ TUAPOKCOTPYIIIIBL;
B) KaKoro-inbo 3JeMeHTa U KUCIOPOAa;
T') BOJOPOZA ¥ KUCIIOTHOTO OCTaTKa
2. Kakyo cTeneHb OKHCICHHUS IPEUMYLIECTBEHHO UMEIOT METaJlIbl 1 TPYNIIBI B COSAUHEHUSIX ?
a) +2;
0)-1;
B) 0;
r) +1
3. Kakoii 06bem 3aHuMaeT 1 MoJIb ra3a npu HOPMaibHbBIX YCIOBUAX?
a) 24,4 m;
0) 24,4 m3;
B) 22,4 1m;
r) 22,4 M3
4. Kakoe u3 BEIecTB OTHOCUTCS K MPOCTHIM?
a) HNO3;
0) BaCl2;
B) O2;
r) NaBr
5. Homep anemeHTa B IEpUOINYECKON CUCTEME MOKA3bIBAET. .
a) BaJICHTHOCTB;
0) YKCII0 AIIEKTPOHOB HAa BHEIIHEM SHEPTETUUECKOM YPOBHE;
B) 00I11€e KOTUYECTBO AIIEKTPOHOB B aTOME;
T') CTETICHb OKUCJICHHS
6. Kakue sneMeHTbl HaX0oIITCsl B MOOOYHBIX NOATPYMIAX MEPHOANYECKON CUCTEMBI?
a)s, d;
6) p.d;
B) d,f;
r)s,p
7. OKUCIUTENBHBIE CBOICTBA - 3TO CIOCOOHOCTh
a) pearupoBarh C KUCIOTaMH;
0) MPUHUMATH AJIEKTPOHBI;
B) pearupoBarth CO IIeJI04YaMHu;
T') OT/IaBaTh JIEKTPOHbI
8. BaleHTHOCTh XMMHYECKOT'0 3JIEMEHTA B ITIaBHOM MOATPYIIE ONPEAEIIeTCs. .
a) YHCJIOM 3JICKTPOHOB Ha MPEABHEITHEM YHEPTETHUECKOM YPOBHE;
0) 4KCIIOM 3JIEKTPOHOB HA BHELTHEM YHEPIeTHUECKOM YPOBHE;
B) YHCIIOM DJIEKTPOHOB Ha BHEIIHEM M MPEIBHEIIHEM YHEPTETHIECKOM YPOBHE;
I') HOPSIKOBBIM HOMEPOM 3JIEMEHTA
9. Ilpu peakiuu KUCIOTHOTO OKCHJIA C BOAON oOpa3yeTcs...
a) CoJib;
0) Ipyroii OKCHUJT;
B) KHCJIOTA;
I') OCHOBaHHE
10. AM¢oTrepHbIe THIPOKCHIBL. .
a) pearupyroT TOJIKO C OCHOBAHHSIMU;
0) pearupyroT TOJIBKO C KUCIIOTAMH;
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B) pearupyroT U C KUCIOTaMH, U C OCHOBAaHUSIMHU;

') HE BCTYMAIOT B PEAKIMIO HU C KMCIIOTOM, HU C OCHOBaHUEM

11. Merannuueckue CBOMCTBA. ..

a) pacTyT B epuoJiax cjieBa HallpaBo;

0) yOBIBaIOT B IIepHOIaX CJIeBa HAIIPABO;

B) YOBIBAIOT B IPYIIIaX CBEPXY BHU3;

T') B IpYyIMIax CBEPXYy BHU3 HE U3MEHSIOTCS

12. Kakue MOHBI MPUCYTCTBYIOT B PACTBOPE KUCIOTHI?

a) BOAOPOJA U KUCIOTHOTO OCTATKa;

0) BOJIOpO/Ia ¥ THIPOKCOTPYIIIT,

B) METaJlyla U KUCIIOTHOTO OCTAaTKa,

') MeTajlla ¥ TUIPOKCOTPYII

13. Tlpu NOBBITIIEHUH TEMTIEPATYPBI PACTBOPUMOCTH OOJIBIIIMHCTBA BEIIECTB. .

a) MO>KET TIOHMKATbCS WM MOBBIIIATHCS, 3aBUCUT OT MPUPO/BI BEIIECTBA;

0) ocTaeTcsi HCU3MCHHOM;

B) TIOBBIIIACTCS,

T') IOHMUXKAETCS

14. Kak 0003Ha4aeTcst M B YeM U3MEPSIETCSI MOJIIpHAst KOHIIEHTpAIus pacTBopa?

a) C, Moub/It;

6) CH, MOJIB/T;

B) W, %;

r) T, r/mn

15. Tlo xakoii hopmyIie MOKHO PaCCUMTATH BOJOPOTHBIN MTOKA3aTEINh?

a) pH = Ig [H+];

6) pH = - 1g [H+];

B) pOH = 1g [OH+];

r) pOH = - Ig [H+]

16. Peakunu, KOTOpbIe MPOTEKAIOT B OJHOPOIHOM Cpeie, HA3bIBAOTCHA. ..

a) FeTEepOreHHBIMU;

0) OKHCIUTETHHO-BOCCTAHOBUTEIbHBIMU;

B) OJIHOPOJHBIMH;

I') TOMOTCHHBIMH

17. CkopocTh peaKkiliuy 3aBUCUT OT KOHIIEHTPAIIMH UCXOTHBIX PEareHTOB...

a) 0OpaTHOMPOIIOPITMOHAIIBHO;

0) HE 3aBHCHUT;

B) Jlorapu(pMUYECKH;

T') IPSMOIIPONIOPLIMOHAIBHO

18. IIpu u3Menp4eHN TBEPAOTO BEUIECTBA CKOPOCTh PEAKIIUH. ..

a) yBEJIMUYUBAETCS;

0) yMeHBIIIaeTCs;

B) HE MEHSETCS;

') MOXKET YMEHBIIUTHCS WM YBEIUYUTHCS, B 3aBUCUMOCTH OT IPUPO/IbI BEIIECTBA

19. Cornacuo npasuiy Baut-I'odda, ckopocTs OONBIIMHCTBA peakIfii yBETUUUBACTCS MPH TTOBBI-
meHuu Temmepatypsl Ha 10 rpaaycos...

a) B 3-4 pa3za;

0) B 2-4 pasa;

B) B 5 pas;

r) B 10 pa3

20. Ecnu Ha cucTeMy, HaXOASIIYIOCS B XMMHUYECKOM PaBHOBECHH, OKa3hIBaTh BHEIIHEE BO3MCH-
CTBUE, TO CHCTEMA. ..

a) HE pearupyer Ha Hero;

0) cTpeMUTCS YBETTUIUTh BO3CHCTBUE;

B) CTPEMUTCSI YMEHBIITUTH BO3/ICHCTBUE;

T') pa3pymiaercst

CornacoeaHa Ha noptane Ne 30364 15



14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1. OcHOBHBIE TOHATHS XUMHUH: aTOM, MoJieKyna, noH. KonmnuectBo BemecTBa. MonsipHas Macca.
Xumnueckue ¢popmyisl. [IpaBuia 3anucu XUMUYECKUX YpaBHEHUI.

2. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHMS MACChl BEIECTBA, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTBA, 3aKOH OOBEMHBIX OTHOIIICHUH.

3. 3akon ABoranapo. HopmanbHbie ycioBus. MomspHblli 00beM raza. YpaBHeHHE MeHpaeneeBa-
Knaneiipona.

4. DKBUBaJIEHT. DKBUBAJIEHTHAsI Macca MPOCTHIX U CIOXHBIX BEHIECTB. 3AKOH YKBHBAJIECHTOB. K-
BUBAJICHTHBIN 00bEM rasa.

5. Xumunueckas kuHeThka. CKOpOCTh XUMUYECKON PeaKIuu. DJIeMEHTApHbIN akT peakiuuu. dakro-
PBl, BIUSIONINE HA CKOPOCTh PEAKIIUU.

6. ['omorenHbIe U rereporeHHbie peaknuu. OOpaTuMple 1 HeOOpaTUMBbIe peakuu. Biusaue arpe-
TaTHOTO COCTOSIHUS M CTETICHU JAMCIIEPCHOCTU HA CKOPOCTh PEAKIIMH.

7. 3aBUCUMOCTb CKOPOCTH PEAKIHUH OT KOHUEHTPAIMH pEeareHToB. 3aKOH JEUCTBYIOIIMX Macc.
KoHcTaHTa CKOpOCTH peakluu.

8. DHeprus aktuBauuu peakuuu. Katanuzarop. MexaHusMm ecTBUA KaTaau3aropa.

9. 3aBUCUMOCTB CKOPOCTH peakiuu oT Temreparypsl. [Ipasuno Bant-T'odda. TemnepaTypHsiii ko-
s dunmeHT. YpaBHeHHe AppeHuyca.

10. Xumnueckoe paBHOBecHue. PaBHOBecHas KOHIEHTpauusi BellecTB. KoHcTaHTa paBHOBECHS.
Cwmenenne xumudeckoro paBHoBecus. [Ipunuun Jle-Illarenbe.

11. PactBop. PactBOpeHnHOe BemiecTBO, pactBopuTelnb. [Iporecc pacTBopeHUs: TBEpAOro Tena B
xKuakoM pacteoputene. Kpucrammmzanua. CXOACTBO M pa3inyus paCTBOPOB C MEXAHUYECKUMH CMECIMH
Y XUMUYECKUMH COECTUHEHUSIMH.

12. Konnentpanusi. Paz0aBieHHBIN, KOHIICHTPUPOBAHHBIN, HACKIIIIEHHBIN pacTBOp. CriocoObI BbI-
pakeHUs! KOHLICHTPALIUKA PACTBOPOB. DKBUBAJICHT KUCJIOT, OCHOBaHUH, COJIEH.

13. PactBopumocTs. Brnusaue temmeparypbl U Apyrux (pakTopoB Ha PacTBOPUMOCTH BEIIECTB.
IlepenachllieHHBIE PACTBOPHI.

14. Duepreruka npouecca pactBopenud. ConbBaTtanus, rupaTtanus. Kpucrammoruaparsl.

15. KonnuraTuBHBIE CBOMCTBA PACTBOPOB AJIEKTPOIUTOB U HEINEKTpoauToB. Ocmoc. OcMmoTnye-
cKoe JaBieHue. /laBieHue HachIEHHOTO napa Haj pacTBOpoM. M3MeHeHue TeMIiepaTypbl KATICHUS U 3a-
Mep3aHHs pacTBOpa.

16. DNEeKTPOIUTHI, HEANEKTPOIUTHI. DJICKTPOJUTHUUECKAST TUCCOLMAIMS KUCIOT, OCHOBAaHUM, CO-
neit. U3otonnyeckuit kodpdunment. CunbHble U cradbie 3MeKTPOIuThl. CTeNeHb AUCCOIUAITIH.

17. KoncranTa nuccornuanuu. 3akoH pazoasieHus OctBanbaa. Kaxyrmasics creneHb guccomma-
LUU.

18. DnekTponutuueckas nuccomuanus Boasl. MoHHoe mpou3BeneHue Boabl. Peakuus cpenpl. Bo-
JIOPOJHBIN MTOKA3ATENb.

19. Crenennr oxucinenus. Kmaccudukarus semecTB. OCHOBHBIE KJIACChl HEOPTaHUYECKHX BeE-
HIECTB: KUCJIOTHI, COJIM, OCHOBaHUs, OKCUAbl. Ha3BaHuUs BeliecTs.

20. OcHOBHEIE CBOHCTBA XUMHUYECKUX DIIEMEHTOB. OCHOBHEIE OKCUILI 1 OCHOBAHUSI.

21. KucnoTHsle cBOMCTBAa XUMHYECKHX 3JI€EMEHTOB. KHCIIOTHBIE OKCUALI U KUCIOTHL.

22. AmdorepHOoCTh. Peakiimn ampoTepHBIX OKCHIOB M THIPOKCHIOB. XMMHYECKHUE CBOMCTBA CO-
JEH.

23. IlnanerapHas Mojaenb cTpoeHusi aroma. COBpEeMEHHbIE MPEICTABICHUS O CTPOCHUU aToMa.
OnexkTpoHHOE 001aK0. ATOMHAst OpOUTAIIb.

24. KBaHTOBBIE YHCIIA, UX XapPaKTEPUCTUKU. DHEPreTUUECKUN YPOBEHb, FHEPTETHUECKHI MOTYPO-
BEHb.

25. PacumierieHue 3HEPreTUUYECKUX YpOBHEW Ha MOAYpPOBHU. [IOpSAI0K 3amoOJHEHHS >HEpreTuye-
ckux yposHei. [IpaBuno I'ynma, KneukoBckoro. Ipunmun [Maymu. DnekTpoHHBIE KOH(Urypanun U UX
YCTONYUBOCTb.

26. Ilepnognyeckuii 3akoH. CTpykTypa TaOmuil MeHeneeBa U ee XapaKTepUCTHKH. BaneHt-
HOCTb XMMUYECKHX AJIEMEHTOB. [ pynbl ¥ MOATPYIIIIHI.

27. CeMeicTBa XUMUYECKUX IJIEMEHTOB: S, P, d, f 1 ux cBoiicTBa. MI3MeHEHHE METAINTUYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO MEPUOAAM M TPYIIIIAM.
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28. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBA XUMHUECKUX AJIEMEHTOB. JHEPTUsI HOHU3ALIUH.
CpoacTBo K 3eKTpoHy. Paamycsl aTOMOB M HOHOB. DJIEKTPOOOTPULIATENILHOCTh. MI3MeHeHre CBOMCTB 1O
nepuojaM u rpymnmam.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
KOHTPOJIbHA S PABOTA «OCHOBHBIE ITOHATHUA U 3AKOHbBI XMW »

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

2. Yro Takoe konuuectBo BemectBa? Kak oHo o003HauaeTcs, B ueM usmepsiercsi? CKOMbKO YacTHI]
conepkuT 1 monb BemecTBa? Kak 0003HayaeTcs YMCIIO 4acTull?

3. Chopmymupyiite 3akoH ABoraapo. UTo Takoe HOpMalibHbIE ycloBUA? UTO Takoe MOJSPHBINA
o0beM raza? Kak on ob6o3Hauaercs, B yeM u3Mepsiercsa 1 yemy oH paBeH? Kakoil 00beM 3aHMMaeT ra3 Ko-
TU4ecTBOM 1 MOJIb mpu H.Y.?

4. U3 gero coctost okeuabl? [lpuBeaure nmpumepsl 3Tux coeauHennii. Kak oOpasyrorcs ux Has3pa-
HuUsA?

5. ChopmynupyiiTe 3aKOH MOCTOSHCTBA cocTaBa BemlecTBa. Uto takoe 6epromunasl? [Ipusenute
IIPUMEPHI BELIECTB OCTOSHHOIO ¥ HETIOCTOSIHHOT'O COCTaBa.

6. Hanmmute (opmyIibl BEIECTB, YKaKUTE CTETIEHU OKUCIICHUS U BaJICHTHOCTH JIEMEHTOB: Kap-
OoHAT aMMOHHUSA, GTOPHU KalbIMs, XJIOpaT HATPUs, TUAPOKCUA Maruus, rugpokcun xenesa (1), rugpok-
cu utus, oproochopHast KMUCI0Ta, HOJOBOIOPOHASL KUCIIOTA, OKCUA Maruus, okcua xpoma (VI).

7. HazoBure cneayrouiye COEIMHEHHUS MO COBPEMEHHOM HOMEHKJIAType M YKaKHUTEe, K KaKOMY
KJIacCy HEOPraHMYeCKUX COEAMHEHUH (KUCIOTBI, COJIM, OCHOBaHMS, OKCHIbI) OHU oTHocsTcsa: CuS,
MnBr2, NaNO3, H2Si03, HF, H2Cr207, Ca0O, ZnO, Co(OH)2, Cr(OH)3. Hamumure ypaBHEHUS 3JIEK-
TPOJIMTUUECKON JUCCOLUALMYU 3TUX COSIUHEHUM.

KOHTPOJIbHASI PABOTA «KJIACChI HEOPTAHMYECKWX COEJIMHEHMIA. PEAKIIMOH-
HAA CIIOCOBHOCTD BEIIIECTB»

1. IlpuBenure kinaccudukanuio BenecTs. Kakue 0CHOBHBIE KJIAaCCHl HEOPTaHUYECKUX COCTUHEHUN
BbI 3HaeTe? W3 uero onu cocrosr?

2. C yem pearupyroT ocHOBHbIE okcuabl? [IpuBennTe npumepsl peakiuil, J0Ka3bIBalOIUX OCHOB-
Hble cBoiicTBa. [IpuBennTe npuMep reHeTUUECKOM CBA3HM «JIEMEHT — OCHOBHOM OKCHJ] — OCHOBAHUEY.

3. IIpuBeuTe XMUMHYECKHE CBOMCTBA KUCIIOT.

4. Yro takoe amporepHOCTh? )il KaKUX 3JIE€MEHTOB XapakTepHbl aMm(oTepHble cBolicTBa? [IpuBe-
JTUTE TIPUMEDPBI.

5. Hanumure ypaBHEHMs peaklUi, YKa)KUTE KIacc KaKJOro XMMUUYECKOr0 COEIMHEHUS.

a) MnO + H2S04 =...; 06) AIINO3)3 — t...; B) Fe + O2 =...; r) P205 + H20 =...; n) Ca + H20

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

k) MnCI2 + H2S =...

6. Hanuure ypaBHeHUs peakluuid 1)1 HENOYKY IPEBPaICHUN.

P203—P205—H3P04—Ca3(P0O4)2—CaCl2.

KOHTPOJIbHA SI PABOTA « CTPOEHUE ATOMA. IIEPUOJIMYECKUI 3AKOH»

1. OnuumTe rIaHeTapHyl0 MOJENb CTpoeHHs atoma (Mozaenb Pesepdopaa), nokaxute rpadude-
cku. Ha uem ocHoBaHa coBpeMeHHasi Mojeib cTpoeHus aroma? Kak paccmarpuBaeTcst 2JIEKTPOH U €ro
JBUKEHHE B 9TOM Moaenn?

2. Kak mpoucxonut pacuierieHne YHEPreTHIeCKUX ypoBHeH Ha moaypoBHU? Ckoinbko AO u 37ek-
TPOHOB MOJKET BKJIFOUATh [1OypPOBEHb TOI'O MJIM MHOTO THUIA?

3. Ha xakue cemelicTBa pasieinstorcs 3JeMeHThl B Tabiuie Menneneesa? Yem 310 00yciioBiIeHO?
Kakumu cBoiicTBaMu OHM 00JaaioT (MeTauiMyeckue, Hemetaundeckue)? K kakum cemMeincTBaM OTHO-
CATCSL DJIEMEHTHI IIaBHBIX U M0O0uHBIX noarpynn? Ilpusenure npumepsl. Kak n3MeHsorcs MeTananye-
CKHE M HEMETAJUIMUECKHE CBOMCTBA 110 IiepuoaM u rpynnam? [Ipuseaure npuMepsl.

4. Yto takoe sHeprus nonuszanuu? Kak oHa usmensercs no nepuojam u rpymnmnam? OObsicHUTE
nouemy. [IpuBenure npumMepsl. Kak 370 BIUsSET Ha XUMUYECKUE CBOMCTBA JIEMEHTOB? Y KaKUX JJIEMEH-
TOB HU3KHE YHEPIMH HOHU3ALUU U 1T04eMy? (CaMOCTOSTENILHO)

5. Jlns snemenToB S, Mn, Ba:
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- HaImucaTh AJIEKTPOHHBIE KOH(UTYPAIIH aTOMOB ¥ HOHOB

- yKa3aTh MOJI0XKEHNE B TabuIe

- OIIPEJIETUTh CEMENCTBO

- YKa3aTh BAJIEHTHBIE AIEKTPOHBI M MAKCUMAJIbHYIO BAJIEGHTHOCTD

- OTpEACTUTh CBOMCTBA 3JEMEHTa (METalUI-HEMEeTalll, OKHCIUTENIb-BOCCTAHOBUTEIh) U O0OCHO-
BaTh OTBET.

KOHTPOJIbHA S PABOTA «PACTBOPBI»

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

2. Yrto Takoe pactBopumocTh? [IpuBenuTe kinaccupuKamio BEMIECTB MO UX pacTBopuMocTH. Kak
BIIUSIET MOJISIPHOCTD BEIIECTB HA UX PAaCTBOPUMOCTH? Kak BiMseT Temneparypa U AaBJI€HHE Ha PACTBOPH-
MOCTB BEIIECTB?

3. Yro Takoe creneHp aucconmanuu? Kakue BemecTBa OTHOCATCS K CIA0BIM M CHIIBHBIM 3JIEKTPO -
autaMm ¥ noyemy? OT 4ero 3aBUCUT CTENEHb JUCCOLUALINM?

4. OnpenenuTh MOJSIPHYIO KOHLIEHTPALUIO U MOJIIPHYIO KOHIEHTPAIMIO KBUBAJIIEHTA PacTBOPA,
cozmepskaiero 15% xmopuaa maraust (— = 1,35 r/cm3).

5. Paccunraiire pH, pOH, [H+] u [OH—] B pacTtBope runpokcuia 6apusi ¢ MOJISIPHON KOHIIEHTpa-
rueit 0,05 monw/n. JIncconnanuro Ba(OH)2 cuuraiite mosHOM.

6. Harumure MosekynsapHoe, OJTHOE M COKPAIEHHOE HOHHOE ypaBHEeHUE peakuuid. Kakue u3 Hux
He TipoTekaroT? OOBICHUTE TTOUEMY.

1) NiSO4 + Ba(OH)2 =... 2) FeSO4 + (NH4)2S =... 3) K2SO4 + Ba(OH)2 =...4) Mg(OH)2 +
H2S04 =...5) Cr(OH)3 + KOH=... 6) KOH + Na2S04 = ...

KOHTPOJIBHA S PABOTA « XUMHNYECKAS KUHETUKA. XUMNUYECKOE PABHOBECHE»

1. Kak 3aBUCUT CKOPOCTh XUMHUUYECKOW pEaKIIMKM OT KOHLIEHTpauu peareHToB? OTBET MOSICHUTE.

2. Uto Takoe roMOreHHbIE U reTeporeHnbie peakuun? [IpuBenure npumepsl.

3. 3anummuTe MareMaTudeckoe BhIpakeHue npaBuiia Bant-I'odda, moscHuTe, Kakue BEIUYUHBI B
HETO BXOJIAT.

4. Chopmymupyiite npunnumn Jle-Illatenpe.

5. Kakum 006pa3omM MOKHO H3MEHHUTH SHEPTUIO aKTUBAIIUU PEaKIu?

14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

WnauBuayanbHoe 3a1anie « OCHOBHBIE MOHATHUS M 3aKOHBI XUMUN

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

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

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

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

5. Onpenenure o0beM a3oTa (H.y.), UCIOIB30BAHHOIO JJIsl CHHTE3a aMMMaKa, €I MOoIy4eHo 8,5 T
MPOAYKTa PEAKIUH.

NunuBunyanbHoe 3aaanue « CTpO€HHUE aToMa U IEPUOJUYECKHUM 3aKOH)

1. Hanuuire 3/eKTpOHHbIE KOHPUIYPALMK CIIEAYIONMX aTOMOB U HOHOB: In, Ba2+, Cl.

2. B kakoii rpymme, NoArpymne U nepuoje Haxoaurces aemeHT Sb? K kakomy ceMelHcTBY OH OTHO-
cutcs? YKakuTe, Kakue 3JIEKTPOHBI Y 3TOT0 3JIEMEHTA SBJISIOTCA BaJeHTHbIMU. KakoBa MakcumalibHas Ba-
JEHTHOCTb 3TOro 31eMeHTa? IlpuBeaute 3neKTpoHHO-TpaduuecKkoe U300pakeHNe BAICHTHBIX JIEKTPO-
HOB, OIUIIIUTE UX COCTOSIHUE KBAHTOBBIMU UHCIAMH.

3. B kakom nepuoze, rpymnmne u noarpymnmie HaXoAUTCs SJEMEHT, €CIIU €ro 3JIEKTPOHHask KOH(DUry-
panus 3akanuuBaerca Ha 6s25d10. HazoBure 3ToT 2nement. Kakumu cBolicTBamu 0071a/1a€T 3TOT SJIEMEHT
— OKHCIIUTEIBHBIMU WM BOCCTAHOBUTEIBHBIMU? OOBSICHUTE MTOUEMY.

4. Kaxoii u3 snementoB — Mg wiu Cl O6yaeT o6nanate 0ojiee BRIPAXKEHHBIMUA HEMETAJUTHUYECKUMHU
cBoiictBamu ? Kakumu cBoiicTBamMu OyayT 007anaTh COSIMHEHUS STUX DJIEMEHTOB — KUCIOTHBIMU WU
OCHOBHBIMHU? OOBSCHUTE C TOUKH 3PEHUSI SJIEKTPOHHOU KOHPUTYPALIUU U MTOJIOKEHUS JIEMEHTOB B IepH -
OJIMYECKOUN CUCTEME.

5. Y kakoro aneMmeHnTta paguyc aroma Oonbiie — y Li unu Cs? OObACHUTE ¢ TOUKH 3PEHUS DJICK -
TPOHHOM KOH(UTYpalluH U MOJIOKEHHUS IEMEHTOB B EpUoMUecKoit cucreme. Kak 310 BIuseT Ha ux xu-
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MHUYECKHE CBOMCTBA?

NnauBuayansHoe 3aanre « OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COSTMHEHUIN

1. Hanmmute GopMyInbl BeECTB: Cynb(ar IUTHUS, epXIopaT aMMOHHUSI, HOIU CBHHIIA, THIPOK-
cun mapranna (II), rugpokcun maraus, optodocdopHas KUCIOTa, a30TUCTas KUCIOTA, OKCHJ CBHHIIA
(IV), okeun xpoma (VI), okcua pocdopa (IID).

2. HazoBure cnemyronye COEAUHEHHS] MO COBPEMEHHOM HOMEHKJIATYpE M YKAXKHUTE, K KaKOMYy
KJIACCy HEOPTAaHMUYECKHUX COCTMHEHUH (KUCIIOTHI, COJHM, OCHOBAHUS, OKCHU/IbI, OMHAPHBIEC COCTUHEHHS ) OHU
otHocsTes: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2, Sn(OH)2, MnO. Hanumute ypas-
HEHUS 3JIEKTPOIUTUUECKON TUCCOIUAIIMN ITUX COSAMHEHUH.

3.HanumuTe ypaBHEHUS PEaKIUii:

a) Ag + HNO3(konn) =...; 6) Fe203 + NaOH =...; B) CaCl2 + Na2CO3 =..;

r) Ca(OH)2 + H3PO4 =...; n) S1+02 =...; ¢) CaO + Si02 =...; x) H2 + CI2 =.. ;

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

4. Kakue mpoayKTel MOTYT OBITh TIOJTydeHbI B pesynbrate peakuuu Zn(OH)2 ¢ HCI? Hanwmmre
YpaBHEHHSI pEaKLUi, YKaKUTE TUITBI 00pa3yIoIuUXcsl coneil (Kucnasi, OCHOBHAsI, HOpMaJIbHAas ), alTe Ha-
3BaHUS MOJIYYEHHBIM COEMHEHUSIM.

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

NunuBunyansHoe 3ananue «PacTBopb»

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

2. KakoBa MonsipHasi 1 HOpMasibHas KoHIeHTpauuu pactBopa H2SO3, 700 mi1 koToporo comepxar
20 r H2S03?

3. B 250 mu pactsopa comepxurcs 7,5 r CuSO4 - 5H20. PaccunTaTh MOJISPHYIO KOHIIEHTPALIUIO
pacTBopa cynabdara MeIu.

4. Hackonbko moBbicuTcsl Tkunm v moHU3UTCS T3am pacTBOpa MO CPaBHEHHUIO C YHCTOW BOJIOM,
ecau B 100 r Boas! pactBoputsh 60 r caxapossl C12H220117?

5. Haligute MONSIpHYIO MacCy HEdJIEKTPOJIMTA, €CJIM MpHU pacTBOpeHuHr 28 T BemiecTBa npu 27°C
ocMmoTHueckoe naBienue coctasmiio 700 kIla. O6wem pactBopa 1 1.

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

NunuBuayansHOE 3a1aHue « XMMHYECKAs] KHHETUKA. XUMUYECKOE PAaBHOBECHEY

1. HanmummTe KNHETUYECKOE YPAaBHEHUE PEAKIIUH:

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

Kak m3MeHHTCS CKOpOCTh pPEaKkIMH, €CJIM: a) B CUCTEME YMCHBIINTH JaBJIeHHE B 3 pasa; 0) yBe-
JUYUTH KOHLIEHTPALMIO MapoB BOABI B 3 pa3a; B) YMEHbBIIUTh KOHIIEHTPAIIUIO MTAPOB BOJIBI B 2 pasa.

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

3. Peaknus nporekaet ripu 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
peakuuu B IPUCYTCTBUM KaTaiau3aTopa?

4. B xakoM HampaBJIeHUU OYJeT MPOUCXOIUThH CMEIICHUE PABHOBECHUS PEAKIIUN

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

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

5.3anummuTe BhIpaXXEHUE KOHCTAHTBI PABHOBECHUS VISl PEAKLIUU:

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

BoeIyrcnuTh KOHCTAHTY PAaBHOBECHS PEaKIMK, €CIIH HadallbHasl KoHIeHTpaus H2 6puta pasua 0,5
MOJIb/J1, HaYalibHasl KoHLeHTpanus 12 - 0,2 Moib/1 1 K MOMEHTY paBHOBecHs nmpopearuponaio 20% Boao-
pona.

14.1.5. Bonpochl Ha caMONIOATOTOBKY
1. XuMuU4ecKue CBOMCTBA S-2JIEMEHTOB.
2. XUMHYECKHE CBOMCTBA d-3JIEMEHTOB.
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3.XUMHYECKHE CBONCTBA P-3JIEMEHTOB.
4. KoMIJIEKCHEBIE COETUHEHUS.
5. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITUH.

6. Ctpoenue TBepioro tena. Kpucramimiyeckue pemeTKy.

7. MeTopl aHAJIUTUYECKON XUMHUU.

PactBOpsI

14.1.6. Temb1 1a00paToOpHBIX padoT

CKOpOCTh XUMHUYECKUX peaKlnii. XMMHUYECKOEe paBHOBECHE.
Peakmmu nonHoro ooMena
Omnpenenenre KOHLIIEHTPAIMHA PACTBOPA METOJIOM KHCIIOTHO-OCHOBHOTO TUTPOBAHUS

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbS U UHBAJIUA0B

I[J'IH JijI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — HOHOJ’IHI/ITGJ’IBHBI@ MaTtepuajibl OLUCHUBAHUA OJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU

340POBbLS U UHBAJINIOB

Kareropun
oOyJarommxcs

Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX
MaTepualioB

@OopMBbI KOHTPOJIS U OLIEHKH
pe3yJIbTaTOB O0y4YCHUS

C HapymieHusiMu
ciyxa

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHEIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHust

CobecenoBanue 10 BOTIPOCAM K 3a4eTy,
OIPOC MO TePMHHAM

[TpeumyIieCTBEHHO YCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEIIBLHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCHbMCHHBIC
CaMOCTOSTENFHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYHIeCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHuyYeHUSIMH 110
00ILIEMETUITMHCKIAM
MMOKa3aHHUSIM

TGCTBI, IINCBMCHHBIC CAMOCTOATCIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIC paGOTLI, YCTHBIC OTBCThI

[IpeuMy1ieCTBEHHO IPOBEpPKA
METOLAMM UCXOIS U3 COCTOSTHUS
00y4aronierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa MpeToCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTECHTA,;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUATHS HH(POPMALIUN:

JJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:
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- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS U MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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