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

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
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: 1

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 20 20 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 CamocTosiTenbHas paboTa 72 72 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

Ox3ameH: 1 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).

[TocnenyromumMu JUCHMILIMHAME SBISIIOTCS: be3onacHoCTh ku3HeneaTeabHoCTH, buonnankamm-
OHHBIE METOJIbI KOHTPOJISL OKpY>katouien cpensl, ['eonorus, ['eoxumust u reodusnka oKpyxarolei cpensl,
['maponorus u xknumarosnorusi, IctouHuky 3arps3HeHus cpenbl oouranus, Marematuka, HopmupoBanue
Y CHWD)KEHHUE 3arpsi3HEHUI OKpysKarolel cpelpl, OCHOBBI IPUPOAONOIb30BaHMsl, OLleHKa BO3IEHCTBUS Ha
OKpyXaromyto cpeny, [I[pubopbl 1 JaTYUKKM SKOIOTHIECKOTO KOHTpOJIs, [IpoMbItiuieHHast SKomorus, Yue-
Hue o Ouocdepe, Yuenue 06 atmocdepe, Ousnka, IKomorudeckas IKCHepTU3a, IKOIOTHIecKas dHIe-
MHOJIOT S, DKOJIOTHYECKUI MOHUTOPUHT M OXpaHa OKPYXKAIOIIEH CPEJIbI.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSI JUCHHUIIIMHBI

[Tporiecc n3ydeHus: AUCIUTLINHBI HApaBjieH Ha (JOPMUPOBAHUE CIICAYIOMNX KOMITCTCHITHH:

— OIIK-2 BnageHueM 0a30BBIMU 3HAHMSIMH (YHIAMEHTAIBHBIX pPa3ieloB (U3UKH, XUMHHU U
ouonornu B 00beMe, HEOOXOIUMOM ISl OCBOCHHS (PU3MUECKHUX, XUMHUECKUX W OMOJIOTMYECKUX OCHOB B
OKOJIOTUU ¥ TIPUPOJIOTIONB30BAHMS; METOaMU XHMMHUYECKOTO aHaJIN3a, 3HAHUSIMH O COBPEMEHHBIX JIHMHA-
MUYECKUX TpoIleccax B MpHUpoJe U TexHocdepe, o cocTossHUM reocdep 3eMITu, IKOJIOTHH U IBOJIOIUU
orocdepsl, T00aTBLHBIX SKOJIOTHUECKUX MPOoOJIeMax, METOJaMHU 0TOOpa U aHaJIM3a Te0JIOTUIECKUX B OHO-
JIOTUYECKUX P00, a TaKkKe HaBBIKAMU UICHTHU(PUKAIIUN U OMHCAHHUS OMOJIOTMYECKOTO pa3HOOOpa3usi, ero
OIICHKHA COBPEMEHHBIMHU METOJIaM1 KOJTMYECTBEHHON 00pab0TKH MH(POPMAIINH;

B pesynbrare u3ydeHus: IUCIUTUTMHBI 00YJarOIIUNACS JOKEH:

— 3HAThb OCHOBHBIC MTOHATHUS W 3aKOHBI XMMHH, CBOWCTBA BEIIECCTB U MX PEAKIIMOHHYIO CITOCO0-
HOCTb, YCIIOBUS IPOTEKAHUsI peakiuid, (PaKTOPBI, BIUSIONINE HA CKOPOCTh U HAIPABJICHHUE MIPOTEKAHUS Pe-
aKIUH, CIIOCOOBI BBIPAYKECHUST KOHIICHTPAIIHIA, CBOMCTBA PACTBOPOB JIEKTPOIUTOB M HEAIEKTPOIUTOB, Me-
TOJIbI XUMHYECKOTO aHaJIH3a.

—  YMeTh HCIIOJIb30BaTh TEOPETUUYCCKIE 3HAHUS TSI PEIICHHUS MPAKTUICCKUX 3aJ1ad, ISl HHTEp-
npeTaIy Pe3yJibTaTOB HKCIIEPUMEHTA

— BJAaJeTh METOJaMU XMMHUYECKOTO aHaIN3a, HABBIKAMH IMOCTAHOBKHU U TIPOBEIACHUS JKCIICPH -
MEHTa, 00pa0OTKH PEe3yIbTAaTOB SKCIICPUMEHTA.

4. O0beM IMCHUIIMHBI U BUAbI y4eOHOI padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUTMHBI COCTaBIIsAET 5.0 3aU€THBIX €IMHUIIBI U MPEJICTaBICHA B TA0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUIINHBI
Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuTopHbIe 3aHATHS (BCETO) 72 72
Jleknun 36 36
[IpakTrueckue 3aHATUA 20 20
JlaGopaTtopHbIe pabOThI 16 16
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CamocrosTenpHas paboTa (BCero) 72 72
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 12 12
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 30 30
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 30 30
Bcero (0e3 sx3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA

Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

g @]
" o o 2 g 3 =
: o ° S 9 = g
= = O © s = O =
? 3 s s S 2 0
HasBanus pa3nenoB TuCHUATIITHHB i ) Q. e, o 2 S5
S 5 = s & 0 ==
o S < S 8« g
1 cemectp
1 OcHOBHBIE MOHATHS U 3aKOHBI XUMHH. 6 4 0 12 22 | OIIK-2
2 CtpoeHue aromMa U NMepuoaNYeCKUi 3a- 8 4 0 12 24 | OIIK-2
KOH.
3 Knacchl HEOPraHUYECKUX COEAMHEHUN. 10 6 4 16 36 OIIK-2
PeakmronHasi CHocOOHOCTh BEIIECTB.
4 PacTBOpBI. 16 34  |OIIK-2
5 XuMunueckas KHHETHKA. XUMUYECKOe 6 2 4 16 28 |OIIK-2
paBHOBECHE.
Hroro 3a cemectp 36 20 16 72 144
Hroro 36 20 16 72 144
5.2. Coaep:xanue pa3aejioB JMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCHUIIINH (TI0 JIEKIHUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JEKITHSIM)
3 z S
3 ==
£ > 5
HasBanus paznenos ConeprkaHue pa3ienoB JUCIUILTAHBI 110 JTEKIIUIM zF &5
o E
X g =
a o g
~ S
1 cemectp
1 OcHoBHble oHATHS U | [IpeaMeT XuMHUH. ATOMHO-MOJIEKY/ISIpHAs TEOPUSL. 6 OIIK-2

3aKOHBbI XUMHH.

OcHOBHBbIE TIOHATHUSA: aTOM, MOJIEKYJIA, XUMUYECKUI
aneMeHT. IIpocTeie u ciioxHbIE BenmecTBa. SBneHne
amutorporny. MonekyisipHas Macca. Moinbs. Monsipaas
Macca. CTeXMOMETpUUECKHE 3aKOHBI: 3aKOH SKBHUBa-
JICHTOB (IIOHSATHE SKBUBAJIECHTA M SKBUBAJICHTHON Mac-
Cbl), 3aKOH ITOCTOSTHCTBA COCTaBa XUMUYECKUX COEIH-
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HeHMH. ["a30BbIe 3aKOHBI: 3aKOH OOBEMHBIX OTHOIIIE-
HUH, 3aKk0H ABoraapo. [lepuonuueckuii 3aKoH U T€O-
pHs CTPOCHUS XUMUYECKUX COEAMHEHUN.

HUroro

2 Ctpoenue aroma 1
MIEPUOINYECKHU I 3aKOH.

Crpoenue aTomMa U epHoinvecKas CUCTeMa JIeMEH-
ToB. KBaHTOBO-MeXaHHYECKasi MOJIENIb aTOMa. ATOM-
Has opOuTans. dopma aTOMHBIX opouTanei (s, p).
KBanrosbie uncna. [Tpunmun [Maymu. [Ipasuiio ['yHaa.
IIpaBuno Kneukosckoro. [lepuonuueckas cucrema u
MOPSIIOK 3aTlOJTHEHUS DHEPTETHYECKUX YPOBHEH B
CTpYyKType atoma. Paguycsl aToOMOB ¥ HOHOB. DJeK-
TPOOTPHUIIATETLHOCTE. DHEPTUSI HOHU3AINH, CPOJICTBO
K JIEKTpOHY. MI3MeHeHne CBOMCTB 3JIEMEHTOB U MX
COCIMHEHUH IO MTEPHOIaM U TPYIIIaM.

Hroro

OIIK-2

3 Knaccer
HEOPTaHUYECKHUX
COETMHEHUN.
Peaknmonnas
CIIOCOOHOCTH BEIIECTB.

Knaccudukanus xumuueckux coequHeHuit. CTeneHb
okucieHusi. OCHOBHBIE KJIaCChl HEOPTaHUUECKUX CO-
eanHeHuil. Kuciotel, coiam, OCHOBaHHUS, OKCUIbI, UX
KJIacCUUKAIUS U XUMUYIECKUe CBoicTBa. KncioTHo-
OCHOBHBIE CBOMCTBa BemiecTB. CBoMcTBa aM(pOTEpHO-
ctu. PeakioHHast cnocoOHOCTh aM()OTEPHBIX OKCH-
JIOB U TUAPOKCUI0B. Tumsl coneid. I3MeHeHue Kuc-
JIOTHO-OCHOBHBIX CBOMCTB 3JIEMEHTOB I10 MIEPUOJIaM U
rpynmnam. DJIeKTPOJIUTHI. DIEKTPOIUTHIECKAs JUCCO-
UL,

Htoro

OIIK-2

4 PacTtBOpBI.

PactBopsl, TrIbl pactBopoB. IIponecc pactBopeHus.
CriocoObI BeIpaskeHUsI KOHIIEHTPAIIMHA PACTBOPOB.
PactBopuMocTh. DHepreTuka pactBopenus. Kpucran-
norusparsl. CBOKWCTBA pacCTBOPOB HEIJIEKTPOJIUTOB.
OcmMmoc. 3akon Bant-T'odda. 3axon Payns. Temmepa-
Typa KHIIEHUS ¥ 3aMep3aHus pacTBOpoB. Teopust
BIEKTPOIUTUYECKON qucconnanuu. CTeneHb Tucco-
uuanuu. CBOMCTBa pacTBOPOB 3JIEKTPOIUTOB. loHHOE
Mpou3BeAeHre BOIbl. Bogopoanslii moka3arens. Peak-
uus cpeabl. OCHOBBI aHAIUTUYECKON XuMuUH. Kuc-
JIOTHO-OCHOBHBIE UHIUKATOPBI. TUTpUMETpUUECKUI
aHaIu3.

Hroro

OIIK-2

5 XuMunueckasgd KUHETHUKA.
XUMHUYECKOE paBHOBECHE.

XUMUYECKasi KHHETHUKA. | OMOT€HHBIE U T€TEPOreHHbIE
peakiun. CKOpOCTh XUMUUYECKOU peakinu. DakTopsl,
BIIMSIIOIINE Ha CKOPOCTh peakIuu. BiausiHue KoHIIeH-
Tpaluu Ha CKOPOCTh PEaKIMH. 3aKOH JIEHCTBYIOLIUX
Macc. KoHcranTa ckopocTu peakuuu. BiusHue teM-
nepaTypsl Ha ckopocTh peaknuu. [IpaBuno Bant-I'od-
¢a. DHeprus aKTUBAIMH U ypaBHEHHUE AppeHunyca.
3aBUCHUMOCTbH CKOPOCTH PEAKIIMM OT KaTalau3aTopa.
Karanuz O0patnMble 1 HeoOpaTUMble XUMUYECKUE
peakuu. Xumudeckoe paBHoBecue. Koncranra pas-
HOBecHsl. 3aKOH JIEUCTBYIOIUX MacC JIJIsi PABHOBECHUS.
[Tpuniun Jle-Ilarense. CABUT XUMHUECKOTO PaBHO-

OIIK-2

CornacoeaHa Ha noptane Ne 30371




BCCHAI.

HUroro 6

Hroro 3a cemectp 36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHON AMCHUIUIMHBL, 715 KOTOPBIX
HE00XOMMO HU3yUeHHE 00ECTICUNBAIONITUX U
Hanmenosanye qucHuImH 00ecIeYnBaeMbIX TUCIIATLTHH
1 2 3 4 5
[Tocnenyrouiye TUCHUIIIIUHBI

1 be3onacHOCTE XU3HENEATEILHOCTHA + + + + +
2 BI/IOI/IHI[I/IKE}'I_II/IOHHLIC METO/IbI KOHTPOJIS n 4 4 4 L
OKpY>KaroIlen cpesibl
3 I'eonorus + + + + +
4 T'eoxumus u reo(u3rKa OKpyxKaromiei cpe- 4 4 . . .
B
S T'uaponorus U KIIMMaToIOoTus
6 Vctounuku 3arps3HeHUsI Cpeibl OOUTaHUS
7 Matematuka
8 HopMI/IpOBaUlHI/Ie Y CHUKEHUE 3arpsi3HEHUN 4 4 . . .
OKpYXKaIOIIeH CpeIbl
9 OcHOBBI TPUPOIOTIOIB30BAHMS + + + + +
10 O1ienka BO3EHCTBUS HA OKPYKAIOIIYIO n n n . n
cpeny
11 ITpubOpsI U AATIMKHU IKOIOTUIECKOTO 4 n n n N
KOHTPOJIS
12 ITpombllIEHHAS SKOIOTHS + + + + +
13 Yuenue o 6uochepe + + + + +
14 Yaenue 06 atmocdepe + + + + +
15 ®dusuka + + + + +
16 Dxojoruyeckas dKCepTru3a + + + + +
17 Dxonoruyeckast 3MUIeMHUOIOTUs + + + + +
18 BKOJ'IOFI/ILIUGCKI/II/I MOHHUTOPHUHT U OXpaHa n n n . n
OKpYXalollen cpeibl

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, (POPMUPYEMBIX MTPU U3YYCHUHU NHUCHIUILIAHBI, U BUIAOB 3aHS -
TUH

Bunpe! 3auaTHIT DopMBbI KOHTPOJIS
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S
= = © ©
5 § ¥ at t
2 N
g =
~
OIIK-2 + + + + KonTposnbHas pabota, OT-

4eT 110 HHIUBUIYATHHOMY
3aaHuI0, JK3aMEH,
KoncnekT caMonoaroToBKH,
Otuet no naboparopHoii pa-
oote, Tect

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

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paTopHBIX padoT

vy Q=
= CIS
3 ==
g > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT z 5 &5
- : <
> o =
e o 2
= S/
1 cemectp
3 Kitaccel Peakun nonHoro oomMeHa 4 OIIK-2
HeopraHHqciCKI/Ix Vroro 4
COEIUHEHUN.
Peaknmonnas
CIIOCOOHOCTH BEIIECTB.
4 PacTBOpBI. PactBopsI 4 OIIK-2
Ornpenenenre KOHIICHTPAIMU pacTBOpPa METOJOM KHC-
JIOTHO-OCHOBHOTO TUTPOBaHUS
Htoro
5 Xumunyeckas KuHeTHKa. | CKOpOCTh XMMHUYECKHUX PEaKIUil. XMMUYECKOE PaBHO- 4 OIIK-2
XHUMHUECKOE PaBHOBECHE. | BECHE.
Htoro
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HanmeHnoBaHue npakTHUECKUX 3aHATUIA (CEMUHAPOB) PUBEICHO B Tabmuiie §.1.
Tabmuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
3 = 5
g > 5
HasBanus pasnenos HanMeHoBaHME MPaKTUUECKUX 3aHATHH (CEMHUHAPOB) 5 ) &5
g = £
> Q=
e <
= S]
1 cemectp
1 OcHOBHBIE OHATHS U | BXOJHOW KOHTPOJIb (HallMCaHUE CUMBOJIOB XMMHUE- 4 OIIK-2
3aKOHBI XUMHUU. CKHX DJIEMEHTOB, pacueT MOJIIPHBIX MacC COSIUHE-
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HUM, paccTaHOBKA KO3((UIIMEHTOB B ypaBHEHUAX pe-
akuuit). Pemenue 3amaq: 1) HaxoxeHNE SKBUBAJIECHTA
IIPOCTBIX BELIECTB; 2) pacyeT 3KBUBAJICHTHBIX Macc
MPOCTBIX U CJIIOKHBIX COCIMHEHUM; 3) pacueT o0bema
rasa Ip1 HOpMaJIbHBIX YCIOBHSIX M YCIOBUSX, OTINY-
HBIX OT HOPMAJIbHBIX; 4) pacueT Yncia YacTHIl Belle-
CTBa B OIIPEJICIIEHHOM Macce Ui 00beMe; 5) pelieHne
3a/1a4 ¢ XUMUYECKUMHU ypaBHEHUSAMU; 6) 3a/1auu Ha
"M30BITOK-HENOCTATOK"

HUroro

2 Ctpoenue aroma 1
MIEPUOINYECKU I 3aKOH.

1)onpenenenre NOI0KEHUSI XUMUUECKOTO 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 M HOHOB, METaJIINYe-
CKUX U HEMCTAJINIMYCCKUX NUCXOOs U3 ITOJIOKCHUS B Ta-
omuie Menneneesa

Hroro

OIIK-2

3 Kuaccel
HEOPTraHWYECKHUX
COCIMHEHMH.
Peaknmonnas
CIIOCOOHOCThH BEIICCTB.

1) Harnmcanue GopMyiT XMMUYECKHX BEIIECTB; 2) Ha-
MUCaHNUe Ha3BaHMHA XMMUYECKHX COEANHEHHH, orpe-
JIeJIEHUE KJlacca BELECTB; 3) COCTaBJICHNUE YPaBHEHUIN
JIEKTPOJIMTHUECKON AMCCOLMaluY; 4) HalucaHue
yYpaBHEHUI THJIPOJIN3a, ONPEEIICHNE THIIA COJIEH;
5)cocTaBieHre ypaBHEHUH peakuii pa3HOTO THUIIA,
LETIOYKH IIPEBPALLECHUN

Htoro

OIIK-2

4 PacTtBOpBI.

1)pacueT HaBeCKH AJIsi IPUTOTOBIIEHUS! paCTBOPOB
Pa3HBIX KOHIIEHTPAIIHIA; 2)pacdeThl JJIsl IPUTOTOBIIE-
HUS PaCTBOPOB METOAOM pa3daBieHus; 3) onpenene-
HUE OCMOTHYECKOTO JIaBJICHHsI pacTBopa; 4) onpee-
JICHUE TEIIOTHI PACTBOPESHHMS; 5)pacyeT TeMIepaTyphl
3aMep3aHus U KUTIEHUSI PACTBOPOB; 6) BEIYUCICHHE
M30TOHUYECKOTO KO3 dUIIMEeHTa; 7) ONpeeIeHHE
CTETICHH U KOHCTaHTBI JUCCOIUAIINH PACTBOpPa; 8)
OTIpeJIeIIEHUE BOJIOPOTHOTO MTOKA3ATEeNsI U PeaKIInu
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 Baut-I'opda
U YpaBHEHHUIO AppeHnyca; 4)pacyer TeMrepaTrypHoro
K09(h(UIEHTa CKOPOCTH PEAKIINHU; 5)OTIpeielieHue
SHEPI'Uy aKTUBALMYU peakuu; 6) ONpeeeHus cMe-
LIEHMs] pABHOBECHS TIPU U3MEHEHUH TEMIIEpaTyphl,
JaBJICHUsI, KOHLIEHTPAIUHK; 7)pacdeT KOHCTAHT PaBHO-
BECHsI XUMHUECKHUX peakiuii; 8) pacyeT n3MEeHEHUs
KOHIIEHTpAIMi peareHToB Yyepe3 KOHCTAHTY paBHOBE-
cust

OIIK-2
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Htoro

Hroro 3a cemectp

20

Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

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

3 =
s | if
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X o =
Y Qo 2
= S}
1 cemectp
1 OcHoBHble oHATHS U | [loaroroBka k nmpaxkTuye- 6 |OIIK-2 KoHcnekt camonoaroros-
3aKOHBI XUMHH. CKHUM 3aHSATHSIM, CEMHHA- ku, KonTponpHas pabora,
pam OT4er o UHANBUYaTb-
[TpopaboTKa JIEKITHOHHOTO 6 HOMY 3a7iaHmo, Tect, Jx-
MaTepuana 3aMcH
Htoro 12
2 Ctpoenue aroma u [ToaroroBka k mpakTuue- OIIK-2 KoHcnexT camonoaroros-
MEPUOTUICCKHUMA 3aKOH. CKHUM 3aHSATHSIM, CEMHHA- ku, KonTponpHas pabora,
pam OT4er 1o WHANBHUTYaTb-
[TpopaboTka TeKIHOHHOTO 6 HOMY 3aiaHHIo, TecT, Jk-
MEH
Marepuaa 3ame
Htoro 12
3 Kitaccel [ToaroroBka Kk mpakTuue- OIIK-2 Koncmext camoroaroros-
HEOPTraHUYECKUX CKUM 3aHSATHSIM, CEMHHA- ku, KonTponwsHas pabora,
COCAUHCHHM. pam OT4er N0 MHANBUAYAb-
Peaknmonnas TIpopaBoTka JEKIHOHHOTO 6 HOMY 3a/IaHHIO, Ortuer 1o
CIIOCOOHOCTD BEIIECTB. MaTepuaa naboparopHoii paboTe,
TecTt, Ox3amen
OdopmiieHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 16
4 PacTBOpBI. IToaroroBka K npaxkTu4e- OIlK-2 Koncnexr camonoaroros-
CKHUM 3aHSATHSIM, CEMHHa- ku, KoHTponpHas pabora,
pam OT4er 1o WHANBUTYaTb-
[TpopaboTka JIEKITMOHHOTO 6 HOMY 3az[aHmuo, Oruer no
Mareprana naboparopHoii padoTe,
Tect, Dx3amen
OdopmieHre 0TYETOB 10 4
JabopaToOpHBIM paboTam
Hroro 16
5 Xumuueckas kuHeTuka. |[loaroroBka k mpakTuye- OIIK-2 KoHcrekT caMomnoaroron-
XUMHYECKOE PAaBHOBECHE. | CKUM 3aHSTHSIM, CEMUHA- ku, KonTponwsHas pabora,
pam OT4er no MHANBUAYAIb-
[TpopaboTka JIEKIIMOHHOTO 6 HOMY 3a/1aHHIO, OT4eT 110

Marepuaia

naboparopHoii paboTe,
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OdopmiteHre 0TIETOB TIO 4 Tecrt, Dx3ameH
JabopaTOpHBIM paboTam
Hroro 16

Hroro 3a cemectp 72
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa

Hroro 108

10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH IS SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MakcumanbHbIN MaxkcumanbHbBIT
DneMeHTHl y4eOHO 0as 3a mepuo; Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u na cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemecTp
Koncnekr camonoaroros- 3 3 4 10
KU
KonTpomnsnas pabota 5 5 5 15
OTyeT no MHAUBUYAIIb- 5 5 5 15
HOMY 3aJJaHHIO0
OTueT o mabopaTopHOi 5 5 5 15
pabote
Tect 5 5 5 15
Hroro makcumyM 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacratomum urorom 23 46 70 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH Mpe/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — IlepecueT 0aioB B OLIEHKU 32 KOHTPOJIHHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMbI O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLICHKY
[Tepecuer cymMbl 0aJIJIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLICHKY NPEJCTABIEH B TabIuLe

11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLICHKY

Ouenxka (I'OC)

OK3aMCH

Hrorosas cymma 6asios,
YUMTBHIBAET YCIEIIHO CAAHHBIN

Ouenka (ECTS)
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5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)

85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBoputeiabHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Koposun H.B. O6mias xumus : yaeoHuk 1 BTy30B / H. B. KopoBuH. - 7-¢ u3n., ucrp. - M. :
Bricmias mkomna, 2006. - 556[4] c. : wi., Tabn. - ([Tobeaurens koHKypca y4eOHUKOB). - bubmumorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (nanuuue B 6ubnuoreke TYCVYP - 220 3k3.)
2.  OcHoBbI 001IeH U (u3nueckoit xumuu: Yduebnoe nocodbue / Tuxonora M. B., Exumona U. A.
- 2015. 200 c. [DnexTponnbiii pecypc]| - Pexum pocryna: http://edu.tusur.ru/publications/5136, nata 06-
pawmenus: 09.06.2018.

12.2. lonosiHuTEIbHAS JIUTEpaTypa

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

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

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

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

5. UYwuxkun E.B. Xumus [Teker]: yaeObnoe noco6ue / E. B. Uukun; MuHUCTEpCTBO 00pa3oBaHus U
Hayku Poccniickon @enepanuu, ToOMCKHN TOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U PAIHO-
anekTpoHUKH (ToMmck), PakynbTeT AUCTAHIIMOHHOTO 00yueHus. - Tomck: Dab Konrent, 2012. - 170 c.: u.
- bubmorp.: c. 157. (nanuune B 6ubdaroreke TYCVYP - 62 5k3.)

6. Xumus: YuyeOHoe nocobue / Yukun E. B. - 2012. 170 c. [DnextponHsIil pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1138, nara oopamenus: 09.06.2018.

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOANYECKHE MOCOOUSs

1. Xumusa: Meroauueckue yka3zaHHs JJIs IPOBEACHUS NMPAKTUUYECKUX 3aHATHH, J1a00paTOPHBIX
paboT U OpraHU3allid CaMOCTOSATEILHON PabOThI CTYIEHTOB 1O AUCIUIUIHHE «XuMmus» / TuxoHoBa M. B.
- 2015. 26 c. [DnexTponHslii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/5137, nara 06-
pamenusi: 09.06.2018.

2. Yuxun E.B. CoopHuk 3ama4 o obmieii xumuu [Tekcr] : yuebHO-MeToauueckoe nocodue / E.
B. Yukun; peu. kana. xuM. Hayk A. W. Iananos; pen. C. 5. Anexcannposa; MuHuctepcTBo 00pa3zoBaHUsI
u Hayku Poccuiickon ®enepauyu, TOMCKUN roCcylapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuoanekTpoHuku (Tomck). - Tomck: Tomckuii rocytapcTBEHHBIM YHUBEPCUTET CUCTEM YIPaBJICHUS U pa-
TUO03JeKTpOoHUKH, 2015. - 296 c. (Hanuune B 6ubmuorexke TYCVYP - 100 5k3.)

3. JIaGopaTopHbIi MPAKTHKYM MO XUMUU: Y YEOHO-METOIMYECKOE MMOCOOHE ISl POBEACHUS Jia-
O0paTopHBIX pabOT U OPTaHU3ALNN CAMOCTOSATENbHOM padoThl / TuxonoBa M. B. - 2018. 42 c. [DnekTpoH-
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HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/7829, nara obpamenus: 09.06.2018.

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

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIHH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpoeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. http://edu.tusur.ru — Hay4HO-00pa30BaTEIBbHBIA TOPTAT

2. http://www.xumuk.ru — nuH(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 - uHpOpMaLMOHHBIN caiiT 1 cryaeHToB TYCYPa

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHue JUCHUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUIYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI U MIPOMEXKYTOYHOM aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE HII-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JieiaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPaAMMHOe o0ecnedyeHue J1Jisl NPAKTHYECKUX 3aHATH

VYueOHas aymuTopus

ydeOHast ayIuTOPUS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, ydeOHas ayAUTOPHS TS IPOBE -
JEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHas ayaquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIIEHUE JIJIsl KypCOBOTO NMPOSKTUPOBAHUS (BBIMIOJIHEHHS KYPCOBBIX pa0OT), MOMEIICHUE ISl IPOBEIE -
HUS TPYNIOBBIX U WHAVNBUAYAIBHBIX KOHCYJIBTAIIUHN, TOMEIICHHUE AJIsl POBEICHUS TEKYIIETO KOHTPOJIS U
POMEXYTOYHOH aTTeCcTalluy, MOMEIICHUE TSl CAMOCTOSTEIIBEHON PabOThI

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

Onwucanue uMeronierocst 000pyIOBaHUS:

- Komnsrotep Pentium Dual Core G850;

- Tenesuzop LED 47,

- [llka¢ mabGopaTopHbIil (BBITSIKKA);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Windows XP
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
JlaGopaTtopust Xumuu
yueOHast ayJuTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIIA
634050, Tomckast o6mactb, . Tomck, Jleanna npocrexT, a. 40, 424 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Cron nabopaTopHslii (6 mwIT.);
- Cton maGopaTopHbIil BEICOKHH - 3 (6 1mIT.);
- ®oroanexrpoknopumerp KOK-3-01;
- [lIxad BBITSXKHOM;
- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;
- Pabouee mecTo mpemnoaBaress.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue I CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0POBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00YyUEHHsI OOILEro U CIelHaaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa [IPelyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpEnoaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CilyXa, 00Opy/lI0BaHA KOMIIBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYILIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C OOYy4YaIOIIUMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO aNlapara HCIOJb-
3yIOTCS albTepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OpMAIIMK U IpYTHE TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo#l nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIo/ied ¢ 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
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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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