7

Py

/ 4
MUHUCTEPCTBO OBPA3OBAHMSI 1 HAYKH P®

(I)enepanbﬁoe FOCYAAPCTBCHHOE OKETHOE 06pﬁ3OBaTCJﬂ)HOC YUPCKIACHNC BbICHICTO 06[)330B21HHH

«TOMCKUM T'OCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIPABJIEHMA Y PATTUODIIEKTPOHUK M »
(TYCVYP)

-V TBEPXKJIAIO

- TUSUR g
Frj W ‘ UNIVERSITY §pﬁmop oy Ie6r}fog pf??f

HT MOATHCA S3ASETIOHMEDH NOOn«c

Cepradgasar; 1obofala-52a6-24140-aaf0-5584d 3fd48210
saneAeL ':-.--“r'._-..q..| e
2016 na 15.09.2019

PABOYAS [POIPAMMA VUEBHS Y JWICLLL mnm

Xumus

YpoBeHb OCHOBHOMN 06pa3oBaTEeITbHOM TPOTPAMMET bakanaspnar
Hanpasinienne nonrorosku (crienmanbuocts): 27.03.02 Yipasiienne kagecTom
IIpoduie: Yupasiienne katecTsomM B MHQOPMAIMOHHLIX CHCTEMAX

®opma obyueHus: ounan

@axynerer: GUT, PakysrbreT HHAOBAMOHHBIX TEXHOJIOTH

Kadenpa: YU, Kadenpa ynpasiaenns nnnosanasvu

Kype: 2

Cemectp: 3

Yuebneii rran nabopa 2016 rofa 1 10CIETYIOUHX JICT

Pacripenenenve pabouero Bpemenn

N9 - BI/I}IBI yqe6H0H JEATENBHOCTH 3 cemecTp Bcero | E)JHHHHLIW
‘1 WJIGKHH; - - 18 - 18 qacosm |
2 WHpammecme 3AHATHSI e 18 ‘ 18 qaco |
3 777:Ha60paT0prle 3AHSTHS ) | 18 Nl 18 qacos
i4 W:VBcero AyAUTOPHBIX 3aHSITHIA . - o 77754» 7 54 qacoB

5 I/I3 HI/IXBI/IHTepaKTI/IBHOI/;(l)OpMé - a - 8 - 8 e YacoB

6 Cavoctosremwwaspasora 90 op acos

7 .Bcero (Ge3 3K’35Meﬁa) - 144 | 7714477113008 :
8 ”‘(5611121751 prﬂoe&kocm S 7144 7 1744 : A‘IaCOBV -

3aveT: 3 cemecTp

Tomek 2016

CornacoBaHa Ha noprane N 238 1



Paccmo rpe€Ha u (XIO(’)DCHLI Ha 3aC€aaHnun I\'ll(I)C,lDbI
. X ”
IIPOTOKOJI Ne 0T « » 20

JIMCT COTTIACOBAHWI

Pabouast mporpamma cocrasrema ¢ yuerom TpeGopaHmir ®enepansroro  ocymapersennoro
00pa3oBATENIHONO  CTAHAAPTA BBICIIETO TMPO(GECCHOHATLHOTO obpazosanus (PI'OC BO) tpernero
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1. Hesnm v 3aga9u AMCHUTIIHABI

1.1. Hean qucnunjinnby
- M3YUCHHE XUMHYECKHMX CHCTEM W (DYHAaMEHTATLHBIX 3aKOHOB XHMHHU C TIO3MIHHA COBPEMCHHOM
HayKH
- GOpPMUPOBAHHE HABBIKOB SKCIIEPHMEHTATBHBIX UCCIETOBARM TSI V3YYCHHS CBOMCTB BELIECTB U
HX PEaKIMOHHON CocoGHOCTH

1.2. 3agaum AMCUUNIHHBI
—  U3YYCHHE XUMUYECKUX CHCTEM;
~  W3y4YcHHC QYHIAMEHTAIBHBIX 3aKOHOB XUMHN,
—  V3YYEHHC CBOUCTB BEIIECTB U WX PEaKLMOHHON CIIOCOGHOCTH,

2. Mecto pucnmmumnnl B crpyktype OOTI
Hucuwmmmaa  «Xuemus» (B1.B.OJ1.1) orHocHTes K BAPHATHBHOM 9acTW MNPOoQECCHOHAILHOTO
IIHKJIA 00513aTeNBHBIX AUCIMTIIITNH.
lpenmecTBylOmUMY  JMCIMITHAAMY,  GOPMUPYIOIMMH  HavuaibHBle 3HAHMS,  SBISIOTCS
CIIeYIOIHEe NUCIUTUIMHEL «Maremarukay», «Puznkay,
HMocnenyiommmn nuenmruramu sBisoTes: «Be30MACHOCTD KU3HEAEITETHHOCTIY, «Cpencrsa u
METOMBI YIIPABIICHUS KAYECTBOMY.

3. TpeGonanus Kk pe3yabTATAM 0CBOCH U M CHHNIMH I
[Ipouece n3yuenns JuCHUITMAB HATTPaBIIeH Ha (popMHPOBAHKE CIEAYIOMNX KOMIIETEHIIHH:
—  HK-2 (cnoco6HOCTEIO NPUMEHATL 3HAHKE HTAIOB KUIHEHHOTO HUKIIA U3JICITHS, TIPOAYKIIUN
WJIN YCIIYTH);
B pesysnisrare n3ydeHust IMCIAIUIMHE] CTYASHT JOJKEH;
—  3HATH XHMHUYCCKUC OCHOBBI JKM3HCHHOTO LMKIA MaTepUaliOB WIIM W3JENUH, OCHOBHDLIE
TTOHATHS W 3AKOHBI XMMHH, 3AKOHOMEPHOCTH MPOTEKAHHS XUMHUUECKHUX TIPOLIECCOB;
- YMETh [IPUMCHSATD XUMUHECKUE 3aKOHBI JUISl PEIICHUST TIPAKTUUECKNX 3a1a4, TS OMHCAHUS
KU3HCHHOTO [IWKJIA Mareprana Win u3Jieaus;

, ~  BJAACTH HABBIKAMM TOCTAHOBKU W TPOBEAGHUS XFMHUECKOTO OKCTIEPHMEHTA B I(EJISIX
M3YHCHHSI CBOMCTB MaTEPHAJIOB MK U3,

4. O6bem AUCHANINHBI ¥ BU/BI Y1e0H0il paGoTsI
OBmast TpyToeMKOCTb AVCIATTHHET COCTABISIET 4 3a9eTHBIX eXHHHIbI 1 NpeJCTaBlIcHa B TabTHIe

4.1.
Tabmvua 4.1 - Tpynoemxoets syctmmmnsr R ,
Ne Bwibt yIeOHOHR JIesTe N HOCTH 3 cemectp ¢ Beero Enmaus
1 ‘herfcwumn I 8 18 4acoB
2 Mpakmwwecxwe samwvis 18 18 wacos
s om0 e
4 Bcero aymuTopHbIX 3aHTHI 54 54 ‘ JacoB ‘
S Mswaxswoepacmmnofiopve 8§ | wcon
6 Cavoctosresbmas pabora 9 90 uacos
7 JI‘Bcero (6e3 3K:3aMé;a) - 144 44 W‘IaCOB
8 777;061118'51 pr.)lOCMK(;(;TB” - Wl‘/"lmﬂ 144 | W‘IaCOB
| - 4 4 3.E
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5. ComepsxkaHue QHCUHIIIMHBI

5.1, Pazpesinl AHCHMINIMHBLI W BUABI 3aHSITHI
Pazens! IMCUMIIMALL M BUIIBI 3aHSTHIT pHBeeHb! B Tabnuue 5.1.
Tabmmma 5.1 — Pasjiesnbl AMCUATUIMHBL U BUJIBI 3aHITHH

I T

| TIpaxr : : Beero
| ’ | Camoc dopMUpyeMBI
' Jlexun wueckn - JIaGopa ! rogrey | 1ACOB pMupy
No Haspanusi pa3nenoB IUCHATUIAHBL € TOPHBIE (Ge3 ¢
| 3aHSITH  paboTsl PR | ksame | KOMTICTEHIMH
pabora
| 5l ‘ Ha)
1 OcHOBHBIE TIOHSATHS ¥ 3aKOHBI XUMHH. 2 2 1 16 [MK-2
2 | OCHOBHBIE KJT4CChl HCOPTAHNYCCKUX | 2 12 14 [TK-2
coexmHeHni, Peakrmounas | |
CIIOCOBHOCTD BEIIECTB, |
3 DrHepreTHKa XHMHUYECKUX MPOLECCOB. 3 2 4 16 25 [K-2
Xumuteckast TepMOIUHAMIKA, 1 ‘ ‘ |
4 XuMmuueckas KWHETHKA, XVMUHECKOE § 3 4 6 16 29 T1K-2
'paBHOBECHE, | |
5 DIEKTPOXUMMUYECKUE ITPOTICCCEI. 4 4 20 | 34 ‘ 11IK-2
'Kopposus MeTaos. |
6 | dasoBbLic paBHOBECHUS B ICTCPOTEHHBIX 4 4 4 14 - 26 [TK-2
" CHCTEMAX. | ‘ 1 |
Hroro 8 8 18 . 90 | 144
5.2. Conepkanue pPa3sAeJoB JHCHHILIHABI (110 JIEKIHAM)
ColepikaHne pasielioB AUCIHUTILTHH (T10 JICKISIM) TPHBENeHO B Tabiuue 5.2.
Tabnmia 5.2 - Coztepikate pasuc;ioB JIMCHATUIAH (TI0 JIEKIHSM) ‘ o
: Dopmupye |
Tpynoe . wble
Ne HasBanns pasienon Conepranue pa3faesoB AUCLHTUITHHEL | oCTD
11O JISKLUSIM ‘
(1ac.) | KOMITETEHL
v
1 OCHORHBIE ITOHSITHSI U 3aKOHBI [TpenMeTr xuMuu, ATOMHO- 2 IIK-2
XUMUH. MOJIEKyIsIpHasi Teopust. OCHOBHBIC | |
TTOHSTHS aTOM, MOJIEKY/a, XMMHIECKIH
aneMeHT. [IpocThie U CITOXKHBIE j
BEIECTBA. SIBIIEHUE aJUIOTPOTTIH. i |
Mornekysipaas Macca. MoJb. ‘ ﬂ
Morstprast Macca. CTeXHOMETPHHUECKHE | |
3aKOHBI; 3aKOH 3KBWBAJIEHTOB ([TOHSATHE |
JKBHBANEHTA W SKBUBAJICHTHON MACChI),
3aKOH TIOCTOSHCTBA COCTaBa ‘
XVMHYECKUX COEIMHEHNH. [ a30BbIe | |
3AKOHBI 3aKOH 0OBEMHBIX OTHOIIEHUH, |
3axon ABorajipo. [lepuognuecknii ‘ |
'3AKOH ¥ TEOPHS CTPOEHHUS XMMHIECKHX | 3
' COENMHEHII, | :
2 DHepreTrKa XUMHUYECKHX XuMHUYecKas TEpMOAMHAMKKA., 3 IIK-2
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MPOUECCOB. XUMHYCCKAs
' TEPMOIMHAMMKA,

Tloustne xumuueckolt cuctemsl, Tursl
‘cucTeM. PaBHOBECHOE COCTOSIHHUE

| CHCTEMBI. THIIBI TEPMOAMHAMHYUECKHX
poneccos: 06paTuMBble, HEOGPATHMBIE,
CaMOIPOU3BOIIBHBIE, PABHOBECHBIE,
OCHOBHBIE NTOHATHS TCPMOAVHAMHUKH:
BHYTPCHHSA dHEprusi, pabora, Teriora,
[TepBblit 3aKOH TEPMOTHHAMAKH,
iHOHsmzre SHTANBINH. TernnoBoi
ddeKT peakuuy, SK30TEPMUUCCKHE 1
 OHIOTEPMHUECKHE peaxruu.
Tepmoxummdeckue YPABHEHUS W WX
~ocobennocTy. CTaHAAPTHBIC TEMIIOTHI
obpasosanus BemmecTs, 3axon lecca,
caeactsue us 3akona l'ecca. [Tonsrre
SHTponNK. Bropol n TpeTnit 3akon
TepMOJIHHAMWKH. CaMOTTPOH30BOJIBHBIE
'TIPOLICCCHI, DHTANBITHHHBIN U
OHTPOTMHHBIA PaKTOPBI XUMUTECKIX
peaxunit. Dueprust [ m606ca,

3 | XuMuueckast KHHETHKA,
XuMHYecKoe paBHOBECHE.

| XUMHUECKas KMHETHKA. | OMOreHHbIE 1
| TeTepoTeHHEIe peaklini, CKopocThb
XMMHYECKOH peakuu. QakTopsl,
'BITHSIIONINE HA CKOPOCTH PeaKivy.
Bimsinue KOHIEHTPAIMHI Ha CKOPOCTD
| peaitin. 3aKoH JeHCTBYIOMHK MacC.
Koncranta ckopoct peakim,

| Bitustavie Temmiepatypsl Ha CKOpOCTE
‘peaxrn, Ipaswusio Bant-Todda.

| Dueprus akTHBAIMY U ypPaBHEHHE
Appenuyca. 3aBHCHMOCTD CKOPOCTH
peakuuu ot Karamusaropa. Karamms
OGparnvbie 1 HeoGpaTuMEIe
 XHMITYECKHE peakitiny, XuMuteckoe
pashosecue. Koncranra paprosecns.
‘3akon JeHCTBYIOIMX Mace UTs
pasnosecus. [Hpunnun Jle-llarense.
CABHI" XUMHYCCKOTO PAaBHOBECHS.

4 DReKTpOXMMHYECKHE TPOLECCHI.
Kopposus merannos.

 OKMCTHTENBHO-BOCCTAHOBHTEIBHBIE
peaximn, CTeneHb OKUCIICHHS,
'OKHCJIEHHE U BOCCTAHOBIICHHE.
 DJICKTPOJIHBIC TPOLIECCEL.

- DJICKTPOIHBIE MOTEHINAN. YpaBHEHHE
Hepucera, TambBanu4e kUM 2IEMEHT.
DNEKTPOXHMHIECKHE MTPOIIECCHI,
DICKTPOABIIKYIIAS CHITa
TANBBAHWYECKOTO 27IEMEHTA. ‘
 CranapTaeiil BOZOPOAHBIN 2IEKTPOLL. |
DJICKTPOIN3 B pacTiiaBe, DIeKTPOIN3 B
pacrsope. 3axonsr Gapajes. BeIxox 1o |
Toxy. Kopposus MeTaion:
XINHYCCKAsT, QJIEKTPOXUMHYECKaS,
331 ra METAIIIOB OT KOPPO3UH,
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5  dazoBble paBHOBECHS B ' dasonbie pasuoBecust. Pasa, 4 TIK-2
. TCTEPOTCHHBIX CUCTEMAX. ]T‘eTepOFCHHaﬂ ¥ TOMOTEHHas CUCTEMA. |

ITpasuio ¢a3z I'n66ca. CrencHs |

| CBOOOIBT, KOMITOHEHT. ;
OIHOKOMITOHCHTHBIE CHCTEMBL. I |
JlmarpaMma COCTOSTHHS BOJIBI. ] |
| HirarpaMmb IIaBKOCTH ‘ !
| IBYXKOMITOHCHTHBIX CHCTEM. | ‘
| Oprexrrka. [Ipasusio peraara. Tepabie | !

| pacTBOpBL, THITHI TBEPABIX PACTBOPOB!

| 3aMEIEHHUS, BHCIPEHHS, BETTHTAHNS. ‘

#

— S U —

Moo A BN U

5.3, Pajaesrbl AHCHATIMHE] H MESKIHCIHILIINIAPHBIE CBA3H ¢ 00ecTieHBAIOIAMH (npeabLIy IHMH)
n ofecneunBaeMbiMii (110CAEXYIONIHMH) JHCHHIITHAMHU
Pasznesibl AMCIMINTHHBL B MEXKIUCUIILINIAPHEIE CBA3M ¢ 00eCIeUnBAIOTIMH (MpeaBIAYyIIUMH) W
oGecreynBaeMbIMH (MTOCTEAYIOIINME) AUCIIMTISIHAMP TIPCJICTAB-JICHBI B tabnuie 5.3.
TaGimia 5.3 - Pasjiebl AUCUMIITMHBL X MEKIMCUAIUIMHAPHBIC CBA3H

No paszesion JaHHOU IH/ICHI/II'UII/IHBI st KOTOpBIX
“ HeoOX0AUMO M3y"CHHC 00eCIeIBaAIOIINX ¥
‘ O6€CIT€‘II/IB3€MBIX L[I/ICIII/IHJH/IH

2 3 4 s 6

No Hanmenosanne JTUCIHTITHH

| Maremarnxa I - 4 "

"2 " Owuswka T +

1 BezonaCHOCTb )KI/I3H6)I€H’I‘€JTBHOCTH

2 CpGI{CTBa W MCTOIB! YIIPaBJICHUS

+ | + ! + +
Ka“IGCTBOM :

:*:’
+

5.4, CooTBeTCTBIE KOMITeTCHIUIA, JOpMIINDYCMBIX JIPH H3YYEHIN JHCUHILINHBI, H BIIOB 3AHITUH
CoOTBETCTBIE KOMMETEHIMH, (OPMIIPYCMBIX TpW M3YHCHUW JIWCUWIUIHHBL, W BHIOB 3aHATHH
npecTaBiieHo B Tabimne 3.4
Ta6numa 5. 4 — CoOTBETCTBHE KOMIETEUIMH W BWIOB 3aHATUH, (OPMHPYEMBIX IPH H3YHCHHH
JVCLUIITHHDI

‘, l\ Buae! zansTui | 7 7 o

Camo |
i [paxt | Jlabo | ~~
KomrieTeHIm | waecicn | patop | oo DOpMBI KOHTPOTS
| . Jlexuw l
‘ | HBIE q
\ 3AHSTH | 3QHST
\ | paboT
ST L Ast ‘ !
\\ \ a \
'l [TK-2 ‘ + | + + + . KonrpospHas paboTa, OTUET 110 MHAUBUIYATbHOMY \
| ’ \ 3aaHII0, KOHCIIEKT CAMOTIOATOTOBKH, OTHET T10 ~
l | \ naGoparoproii paboTe, ONpoC Ha 3aHITHIX }

6. MlarepacriBibie MeTn/tbl 1 GOPMBI OPraHA3AUNH 00y IeHus
TeXHONOTHY MHTEPAKTURHOTO 0GywC it TPH PasHbiX (opMax 3aHATHH B Hacax HMPHBCACHBI B
tabnwre 6.1
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Tabymua 6.1 ~ TexHONOTHI HHTEPAKTUBHOTO 00yUYeHH S TTpH pasHeiX Gopmax 3aHsTHi B Hacax

MeTonsl

'Pa6ora B komaHe

HUroro

Tabmna 7. 1 - Conepxanne aboparopueix paGor

Hassanwust pazgenos

| VnTepakruBHBlE |
 TIPAKTHHYECKHE Beero
| 3aHATHA |
,,,,,, - S
| 8 ‘ 8
—t ‘
8 8
7. JIaGopaTopHbIi npakTHKYM
Conepyxanue 1abopaTopHBIX paboT MPHUBEICHO B Tabmie 7.1,
| - ®opmnpye
Tpymoe ! ™bic
Conepixanne 1aGopaToOpHLIX paboT | MKOCTB |

(vac.) - KOMIeTeHI

I DOneprervka XvMUUECKUX
‘ TIPOHECCOB. XUMHUYIECKas
TCPMOIWHAMHUKA,
2 Xumuueckas KHHETHKA.
: XuMuveckoe paBHOBECHE.
3 | DNEKTPOXHMHUECKHE TTPOLECCHI.
Kopposus meramios,
4 . ®azoBblc paBHOBECHS B
| TCTEPOTEHHBIX CHCTEMAaX.

. Hroro

Ng‘

:l nn
3 cemectp |
Omnpenenenvie Termnosoro spdexra 4 TIK-2
PeaKInM HEWTpaH3ainm
CKOPOCTE XUMHUECKHX pPeaKiuit. 6 1K-2
Xumuueckoe paBHOBECHE. : j
Bnekrponus. Kopposzus 4 11K-2
Jmarpamma rraskocTy 4 TIK-2
JIBYXKOMTIOHEHTHOM CHCTEMBI :
— e B SO PO
- 18
8. Ilpaxkruuecxue sanarus
Coneprxanne mpakTHueCKrX paboT NpHBeICHO B Tadnuie 8. 1.
Tabnwua 8. 1 — Coneprxanne MpaKTHYeCKux pabor )
| | dopmupye
Tpynoe  wmple
Hasparus pazenos Colepxanye MPaKTHYECKNX 3aHATHH  MKOCTB
(wac.) KOMIIETEHIL
A%
3 cemectp
BxonHo# koHTpoITh (Hamcanme 2 [K-2

1 OcHOBHBIE TOHSTHS W 32KOHBI
| XUMHH,
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CHIMBOJIOB XUMUYECKUX JJIEMEHTOB,
pacueT MOJISIPHBIX MacC COCTMHEHNH,
paccTaHoBKa KOd(Q(OUIIMECHTOB B

YPABHEHHUAX peakinit). Pemenne 3anaq:

|
1) HaxoxIeHUC DKBUBAJICHTA IPOCTBIX |
|

BEICCTB; 2) pacieT SKBUBAICHTHBIX
Macc MPOCTHIX U CIOMHBIX
COCHMHEHNH; 3) pacueT 06bema rasza
TIPY HOPMAJILHBIX YCITOBUSX W

YCIOBUAX, OTNHUYHBIX OT HOPMAaJIBHBIX,

4) pacuer uncsia 4acTHII BEILIECTBA B

OTIPENCIICHHOM Macce Hitn oObeme; 5) ‘

PEHICHUE 3aJa" ¢ XUMWYCCKHUMHU



ypaBHEHUSIMH, 0) 3a1a49M Ha "H30BITOK- |
HexocTarok” |

i . s
} OCHOBHBIE KJTaCChl HEOPTAHUHUECKUX
‘COGHHHGHI/IIX Peaknmonnas

| CITOCOOHOCTH BELICCTB.

|

Ppa3sHoTO THUIA, LICTTOYKHA npeBpameHnﬁ

1) marmucanne GopMyIT XUMAYECKUX
BEILECCTB; 2) HATMCAHWE Ha3BaHUH i
XUMHUYECKUX COCINHEHUH,
OTIPE/IE/ICHHE KITAcca BEIIECTB; 3)
COCTaBJICHUE YpaBHEHNHN
3IIEKTPONUTHYCCKOM JIFiccolnanyn; 4)
HAIIMCAHNC YPaBHEHWH MMIPOITH3a,
OTIpeNIe/ICHHE THITA COJTEH;
5)COCTABICHHC YPaBHEHNH peaKnii

' JHEpreTHKa XMMUYECKNX
TIPOLIECCOB. XMMHUYECKast
TepMOJMHAMUKA.

1)pacuer Teruiosoro s@dexra peakuuu
1o 3akony I'ecca; 2) onpesiesieHne TATa |
PEaKIIH (3K30-, DHAOTEPMUYECKH); 3) |
pAaCUeTRI 11O TEPMOXUMHUECKUM
ypaBHEeHUsIM; 4)onpelelieHne i
CaMOIPOHU3BOJILHOTO HANPABIICHUS |
ITPOTEKAHMST PEakLiMy; 5)pacueT |
TEPMOANHAMMUECKUX [1apaMETPOB
TPOTEKAHUS PCakLinn

| Xumuueckas KMHETHKA.
‘XI/IMH‘ICCKO@ paBHOBECHE.

KOHCTaHTy paBHOBECHS

1)3amnvch 3akoHa JEHCTBYIOMUX MACC
JUIS XUMUYECKNX peakiui;2)pacyet
HU3MEHEHWS CKOPOCTH peakiuu TIpH
U3MCHEHWH JIABJICHNUS], KOHLICHTPALNH
pearcHToB; 3) pacdeT H3MEHEH NS :
CKOPOCTH PEAKLIMH IPH TTOBBILICHUA |
Temmeparypsi 1o ripasuity Bant-lodda |
W ypaBHeHHIO Appenunyca; 4)pacuer 1
TeMTIepaTypHoOTo Ko duimrenTa
CKOPOCTH PEAKIIHH; 5)OrpeaeseHmne
SHEPIMH aKTHBAIIMH peakiuu; 6)
OTIpeJIeNICHUsT CMEUIEH WS PABHOBECHS
TP W3MEHEHW W TEMTIEpaTyphl,
JIABIICHWS, KOHIIEHTPALUW; 7)pacHer
KOHCTAHT PaBHOBECHS XUMHUHYECKHUX ‘
peakuit; 8) pacueT U3MEHEHUS |
KOHTIEHTpalii peareHToB 4epes

| DIEKTPOXUMHUHECKHE MTPOLECCEI.
Kopposnst MmeTautos.

CornacoeaHa Ha noptane Ne
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1)Harucanne OKUCIUTENBHO- ;
BOCCTAHOBHTEIbHBIX peakiuii; 2) }
onucaHue MpuHIuna paboTsl
rabBAHWUECKOrO JJIEMENTA; 3) 3anuch |
YPaBHEHUWH peakUni, MpoTeKaAIOUNX B
FallbBAHMYECKOM dJieMeHTe; 4) pacuer
NTEKTPOTHOTO TTOTEHIMANa Mpu
CTaHJIAPTHBIX M HECTAHIAPTHBIX
YCIIOBUAX; 5) pacuer
DICKTPOJIBHKYIICH CHITBI
TabBAHUIECKOrO dIeMeHTa; 6)
COCTAaBJICHUE YPABHEHUH DJIEKTPOIHBIX
TIPOTIECCOB ITPH DIICKTPOJTH3E |




 PacIUIaBoB W pacTBOPOB; 7)
BBIYHCIICHHE MACChl M 00BEMOB
06pa3oBaBLINXCH MPOIYKTOB B

IPOIECCE WIEKTPOJIN3A TIO 3aKOHAM
Dapanes; §) onpenencHre BEIX0AA MO

'TOKY; 9)CcOCTaBIeHNE YPaBHEHHH
peaxkiui Mpu XIMHUYECKON 1
INIEKTPOXUMHUIECKON KOPPO3NHU
MmeTaios; 10) BeIOOp 3aMTHOTO

TIOKPBITHS OT KOPPO3HHN

dazoBkie paBHOBECHS B
TeTEPOreHHBIX CHCTEMaX,

1) onpenesnenve uncna das B

XUMHHECKOH crcTeme; 2) onpeneneHue |
YKCIa CTeneHel cRoOOIBI MO TIPaBHITY
‘(a3 ['nb6ca; 3) mocTpoeHue auarpaMm

COCTOSIHHSI TIO TEPMOJIMHAM HUECKUM

JAHHBIM; 4) U3y4YeHNE CBOMCTB

XUMHHECKUX CHCTEM TTO Harpammam

TIJIABKOCTH PasHBIX TUTIOB; 5)

-OTIpe/ieNIeHREe MaCChl M COCTaBa KI/IKOM
‘¥ TBepoi (a3 1o mpaBuTy peiyara

HUroro

9. CamocToaTesnbHas pabora

Buner camoctosTenbHON paGoThI, TPYAOEGMKOCTE W (OPMHUpPYEMBIE KOMITETEHIIMY TIPENCTABIICHBI B
Tabmuie 9.1,

K2

18

. Tabmyma 9.1 - Buaer camocrostessHON paGoTsl, TPYIOEMKOCTE # (JOPMHPYEMBIE KOMITETEHIUHI

Tpyno Dopmupy
: ! BI/IIIBI CAMOCTOTENBHOH  emkoc | V0
Ne Hazsanust pasmgenos ‘ 5 ; - DopmsI KoHTpONS
paboTet KOMHGTGH
‘ | (qa )
\
3 cemectp
1 dazoBsie paBHOBECHS B ;HOZ[I‘OTOBKa K | 6 TIK-2 ‘ Otuer 1o
IeTEPOTEHHBIX CUCTEMaX. | TTPAKTHUECKUM 3aHSTHSIM, | | MHIWBHyaJIbHOMY
ceMUHapam - 38JIaHAUIO0, KOHTPOJIbHAS
‘pabora
2 OCHOBHBIC MOHSTHS U IHoarororka k 6 IIK-2 Ortuer 1o
' 3aKOHBI XUMUH, TIPAKTHYECKHIM 3aHSTHIM, | MHAWBHYaJIbHOMY
CeMHHapam | | 3aJ1aHNI0, KOHTPOJIbHAS
pa60Ta
3 |OCHOBHBIE KJIACCHI HOJIFOTOBKa K 6 1IK-2 -OTtueT 1o
HEOPraHmueCcKnX TIPAKTUYECKNAM 3aHSTUSIM, MHIUBHIYaTbHOMY
COCJMHEHUIA. CeMHUHapam j 3aJIaHUI0, KOHTPOJIBHAS
Peaximonnas ’ | | .pabora
CITOCOOHOCTD BEILECTB. ‘
4 | Ouepreruka xumuueckux |[logroroska 6 TIK-2 OTtyer o
npoueccoB. XUMHUUIECKas |PaKTHUCCKAM 3aHSITHAM, |  MHIMBUYAITEHOMY
TEPMOIMHAMH KA. ceMUHapam | ' 3aJIaHUIO, KOHTPOIThHAST
| | ‘paGora
5  Xumwuveckas knaetuka.  loarotoska k 6 TIK-2 -OTyer 1o
: LXI/IMI/I‘IGCKOG TIPAKTUYECKHUM 3aHATHSAM, WHIUBUIYATEHOMY
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Crenens oxucnenus. Cocras OvHaprBIX coenuaenuit. Kuciorsl,
KITACCH(HKAUMS ¥ XnWMHuYeckHe cBolicTsa. CBOHCTBa amdoTepHoC

aM(OTEPHBIX OKCH0B U THAPOKCHIOB)
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COJIM, OCHOBAHMSI, OKCHJIBbI,
™. Peaxkunonuas CMOCOOHOCTH

PpaBHOBCCI/Ie. CeMUHapam | | 38/IaHWIO, KOHTPObHAS |
| ! | . l ‘pabora ‘
—t———— ... babo
16 DneKkTpoXuMUYecKue Toxaroroska x g TIK-2 Otyer o
| npoueccsl. Kopposus NPAKTHYECKUM 3aHSATHSM, ‘ HHIUBHIYaTEHOMY
‘ METaJIOB. ceMUHapam g 3alaHUI0, KOHTPOJIBHAS

! pabora |
7 | OCHOBHBIE KTacCHI Camocrositenpaoe 6 ITIK-2 Koncnexr |
HEOPraHUYECKHUX U3y4YeHHUE TeM | CaMOTIOJINOTOBKH, OTIPOC
COCAMHECHNH, (BomIpoCOB) ‘ Ha 3aHITASX
Peaximonnas TCOPETHUECKOM YacTh |
CITOCOGHOCTE BEINECTB. | Kypca !
e S S S ,,,,,“
8 ‘ ONEKTPOXUMUYECKIE [IpopaBorka 8 IIK-2 Koncnexr |
‘ 1
‘Tponeccesl. Kopposus JICKIIHOHHOr0 Marepuasa CaMOITOATOTOBKH, OTIPOC
MeTasios, HA 3aHATHSIX ?
9 | OcHOBHBIE TTOHSITHS W IIpopaborka 6 TIK-2 | Koncmekr |
'3aKOHBI XUMWMU. JICKIIMOHHOTO MaTepHana CaMOTIONrOTOBKH, O1POC |
'Ha 3aHSITHIX ‘
10 | Oneprernka xivmueckux | TpopaGorka 6 IIK-2 Koncnexr |
npoueccos. XnuMUYecKas | TeKIMOHHOTO MaTepHala | CaMOTIOATOTOBKH, OTIPOC
TEPMOINHAMHKA, Ha 3aHSITHSIX !
11 | Pa3oBsic paBHOBecHS B HpopaboTka 4 TIK-2 Koncriekr
|
TCTCPOTCHHBIX CUCTEMaXx. |JICKIMOHHOTO MaTeprana i CaMOTIOATOTOBKH, OTIPOC
: Ha 3aHITUSIX
112 - | Xumuueckas kureTHKA. Ipopa6orka 4 TIK-2 Koncnexr !
| Xumuueckoe JTEKLIHOHHOTO MaTepraja i CaMOTIOATOTOBKH, OTIPOC ’
} ' paBHOBecHeE, ' Ha 3aHSITUSIX
S T b : e
13 | Xumuueckas kuneTHKA. FO(DOpMJTeHI/IC orueroro : 6  [IK-2 Ormpoc wa 3ansTusx,
| Xumuueckoe nabopaTtopHbIM paboTam  0TYeT 110 sTaboparopHoit
| | i :
' paBHOBECHE. 1 ‘pabore
[T e - —- P NS S B UU — ,T ,,,,, ,l . e V,..!, T — _—
14 |Onepretuka xumMnraecknx Odopmiienne oTHeToB 110 4 1IK-2 ‘Onpoc Ha 3ansTHsX,
NpolteccoB. XuMueckas |naGoparopHbmM paGoTam  OTYET 110 J1aBopaTopHOiL
 TEPMOJIHHAMM KA. 1 pabore
— - - R - - S - _— ,!,,, S— R PSSR - — ——— —
I5 | Dasossle paHoBecns B Odopmiterne ot9eToB 10 . 4 [[K-2 Onpoc Ha 3aHSTHSX,
TETEPOrCHHBIX CHCTEMaX. |J1abopaTOpHBIM paboTam | ‘OT‘I@T 110 JraboparopHoi
‘ pabote i
S e S E ;,“Jr, i;4 e 7+
16 | Dnexrpoxumuyeckite Odopminenne otueTor 110 4 TIK-2 'Omnpoc Ha 3aHATHSIX, ‘
I ; i 93
| nponeccesl. Kopposus naboparopHsiM paboTam | OTYET 1o JiabopaTopHoi
: METAJIJIOB. pabore
- ——he e - S s S S U S "F o . — —
Hroro 90 |
9.1. Tembl 115t cAaMOCTOSITE/ILHOIO H3YHeHHS TeopeTHIecKoll yacTu Kypea
. "OcnoBubie KJacehl HeOpraHHUECKHX coemHennit. Peakunuonnas  crnocoOHocTh
Bemects." (IGracchukanus XUMUYCCKIX COCIMHEHNH, brnapHbie coenmuenus, nx OCHOBHBIE THIIBL

HX
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10. KypcoBast pabota
He npenyemotpeno PYII

11. PeiiTunrosas cuereMa JUisl OLEHKH YCIEBAEMOCTH CTYIEHTOB

11.1. BajuibHbIe ONEHKH ISl 21EMEHTOB KOHTPOJIS
Tabnmua 11.1 — banbHble OLEHKH ISl 3IIEMEHTOB KOHTPOJIS

. .. MakcuMansHbIH |
N MakcuManbHBI © MakcHMaTbHBIA | '
OneMeHThI yaebHo . Gan 3a nmeprog Beerosa |
6amn Ha 1-yro KT c Oau1 3a mepuon | |
JESATEILHOCTH ‘ - mexgty 2KT v Ha ceMecTp |
Havaja cemecTpa MQ)KIXy IKT n 2KT |
| KOHEI[ ceMecTpa |
3 ceMeCTp
Kowcrext 5 5 2 12
CAMOTIOATOTOBKH : : :
KoHTposHas pa601a | 10 10 5 25
Onpoc Ha 3aHSTUSIX 10 | 10 5 25
Oruer mo : 10 5 10 5 25
HH/IHBULYAITEHOMY ‘ |
3aJIaHHIO
Otuer no naGopaTopHoii 5 | 5 3 13
pabore '
HapaCTa}omHM HTOTOM 40 | 80 ‘ 100 | 100
11.2. Ilepecter 62/1710B B OLEHKH 332 KOHTPOJILHBLIC TOYKH
-, llepecuer Gannos B OLEHKH 32 KOHTPOJIBHBIE TOUKH MPEACTaBIEH B Tabume 11.2.
Tabmuma 11. 2 ~ TTepecuer 6aioB B OLCHKH 32 KOHTPOJIGHBIC TOUKH B
baite! Ha 1aTy KOHTPONBEHOMN TOWKM ‘ Ouenka

>90% ot MaKCI/IMaJIBHOI/I CYMMBI 6ann013 Ha nary KT 5

Ot 70% no 89% OT MaKkCUMaNbHOM cymms Gaios Ha nary KT

4
OT 60% 710 69% OT MaKCHUMaJTbHOM CYMMEI 6aJ'IJTOB Ha niary KT : 3
2

< 60% OT MaKkCUMa/IbHOU CyMMEI 6amioB Ha gaty KT

— J

11.3. ITepecuer cymmbl 62/L10B B TPAAMUMOHHYIO 1 MEK/AYHAPOIHYIO OLEHKY

Hepecqu CYMMBI 6ajuioB B TPpaAUIIMOHHYIO U MEXIAYHAPOJAHYIO OLUCHKY NPCIACTABIICH B TabuIe
11.3.

Tabrmima 11, 3 — [Tepecyer cyMMEI GALTOB B TPAANIMOHHYIO W MEXK/AYHAPOAHYIO OLEHKY

} Urorosas cymma 6ainos,
Ouenka (1'0C) i YUUTBIBACT YCITEIIHO CAHHBIN

Onenka (ECTS)
‘ - OK3aMeH ‘
5 (OTIM4HO) (3a4YTCHO) ' 90 - 100 A (OTSINUHO)
| 85 -89 B (ouens xopomo)
4 (xopouIo) (3auTeHO) 75 - 84 C (xopotro)
70 74 D )
TOBJICTBOPHUTENIEHO
65 - 69 > P
3 (ytOBIETBOPHUTEIILHO) (3aUTEHO) - :
60 - 64 E (HOCpeHCTBeHHO)
2 (HeYTOBICTROPUTEIEHO) (He Hixe 60 Gamios F (HeynOBIeTBOPHTETHHO)

3a4TEHO)

12. YuebHo-meronmueckoe 1 HHPOPMaLHOHHOE 00ecnedenne NCHUIINHbBI
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12.1 OcnoBHas JquTeparypa

1. Koposur H.B. O6mas xumust : yae6uuk st 8ry308 / H. B. Koposuh. - 7-¢ usn., ucnp. - M. :
Boicmas mkona, 2006. - 556[4] c. : wi., Ta6. - ([loGeanTens KORKYpCca yUEGHAKOB). - Bubnuorp.: ¢. 546.
-TIpenm. ykas.: ¢. 547-558. (ayrum: 218 sx3; cusl: 1 ok3.; cusd: 1 5x3.; Bcero 220 3x3.)

2. OcHoBBl 00mel n (usudeckoll xumuu [DnekTporHbli pecype]: YdebHoe niocobue/ M.B.
Tuxonosa, W.A.Exumopa, Tomckuii roCyHapCTBEHHBIH YHHBEPCHTET CHCTCM  YNPABICHWS M
pavosnextponnku (Tomek), Kadeapa paodneKTpPOHHBIX TEXHOJIOTHH U SKOJIOTHHECKOro MOHUTOPHHTA.
- DIEKTPOH. TeKcToBbIC aaH. - Tomek: 2015, 200 ¢. ( https://edu.tusur.ru/training/publications/5136)

12.2 JomoiHATENILHAS JIUTEPATYPA

1. Dwrika H.JT. O6mas xumus : yueGaoe nocobue jutst Bysos / H. JI. Inmnxa. - 11-¢ w3n. - M.-JL :
Xumus, 1964. - 688 c. : nin., Tabn. - Vimen. ykas.: ¢. 669-670. - llpemm. yxas.: c. 671-688. (aymm: 37 5K3.;
Bcero 37 2K3.)

2. Axmeros H.C. Heoprasmueckas xwmms : yaeGroe nocobue mns Bysos / H. C. AxmeTos. - M. :
Beicmmas mkona, 1969, - 638[2] c. : wi. - Lpeam. ykas.: ¢. 629-639. - b. m. (cusl: 1 ox3.; aynm: 12 ox3.;
cu35: 2 9K3..; Bcero 15 2k3.)

3. Xuwmms: Yue6uoe nocobue / I B, Cvupros, I M. Slxynura; MunnctepetBo 00pa3soBaHus
Poccuiickoit  ®enepaunn, ToMCKWit  TOCYIApCTBEHHBIH — YHWBEPCHTET — CWCTCM  YNPaBIICHUS 1
pajmosnextpornky, Kadenpa TeXHONOTHH Pa/IMOdIEKTPOHHOM armaparypel. - Tomck : TMIJIO, 2000. -
157 c. :mm. (aynn: 27 9x3.; cusl: 3 aKk3.; cu35: 1oK3.; BCero 31 ax3.)

4. Tymmka H.JL 3agaun w ympaxsenus no obuielt xumun ;. YuebHoe nocodne 1is By30B / H. JL
InuHka. - 20-e w3, crepeortui. - M. 1 Xumus, 1973, - 263[1] c. : wi. - b. . (ayni 37 9K3.; cusl: 1ok3.;
Bcero 38 3x3.)

5. Unkwn E.B.  Xumus [Texer]: yue6bnoe roco6ue / E. B. Unknn; MIHHCTEPCTBO obpa3oBanus 1
nayku Poccuiickoit ®eneparnn, ToMCKknH TOCYIApCTBEHHBIH YHUBEPCHUTET CHCTEM yIPABICHMS U
paamosnextpornkr (Tomek), QaKyIBTeT IUCTAHIAOHHOTO 00y “CHHS. - Tomck: Dnp Konrent, 2012. - 170
c.: W - Bubmwmorp.: ¢. 157, (aywm: 57 2x3., cusl: 3 ak3., ¢3S 2 aKk3.; Beero 62 nK3).

" 6. Xumus [DnexTpornbii pecype] : yuebroe mocobue / E. B, Unkun ; ToMCKMiA TOCYIapCTBEHH I
VHIBEPCHTET CHCTEM ynpaBlieHus u  pajuodnexTpornkn (Tomck), Kadenpa paarodneKTpOHHBIX
TEXHOJNOTHH 1 YKOTOFMYECKOT0 MOHHTOPHHTA. - DJIEKTPOH, TeKCToBbIe faH. - Tomck : [6. n.], 2012, - on-
line, 170 c. - B. 1. ( http://edu.tusur.ru/training/publications/1138)

12.3 YaeGHo-MeToguIecKne nocodus H riporpammuoe obecrieeHue

Jlast o6ecriesieHust AMCHUTIIHABI HCTOABL3YIoTest citexytouue Y MIT:

1. Xumus [DsexTpoHHBIA pecype]: MeToarueckne yKkasanus JUis POBEACHHUA TIPAKTHHCCKIX 3aHATHH ¢
OpraHv3alfiy CamMoCTOSTENbHOR paboThl CTYACHTOB MO IMCIMINIHHE «Xumus»/ Tuxonosa M.B;
2015. - 21 ¢. (https://edu.tusur.ru/training/publications/5137)

2. Ynkna E.B. JlaGopaTopusie pabotsr nmo xmumum [Teker]: yqeOHO-METOAMYECKOE nocobue / E. B.
Ypxnn; Munncreperso obpaszosanns n Haykn Poccnitckolt @enepantiy, Tomekwit TOCY/IapCTBEHHBIN
YHUBEPCHTET CHCTEM YNPABJICHUS W PaaViodIEKTPOHNKH (Tomck), Kadenpa paarodieKTPOHHBIX
TEXHOJOTHH W DKOJTOTHHYECKOTO MOHWTOpHHTA, - TOMCK ! TYCYP, 2012. - 77 ¢. : wi., Tabi. -
BuGnworp.: ¢. 73. (aym: 45 ox3., cu3l: 3 a3, cu35 ;2 oKk3.; Beero 51 2k3.)

3. Upxnu EB. CGopuuk 3amau no obumedt xumun [Texet] @ yd4eOHO-METOMMIECKOE nocobue / E.
B. Ynkn; per. kaua xwM, Hayk A. WM. Tamawnos; peuw. C. Sl Amexcanjposa; MUHHCTEPCTBO
obpaszosanus u Haykn Pocewiickoit Penepaunn, Tomckuit rOCYIapPCTBEHHBIN YHUBEPCHTET CHUCTEM
ynpasnenust n paanoanexrponnkn (Tomck). - Tomcek: Tomcknit rOCY/IapPCTBEHHBIN YHWBEPCHUTET
CHCTEM YITpaBJICHHS ¥ pajimoanekTpornki, 2015, - 296 ¢. (POTOM: 50 ak3.; cusl: 1 9K3; cuss: 5 9K3.;
ayrt: 48 ak3.; Bcero 100 ok3.)

4, Yuxna E.B. JlaGopaToprbic paGoTel 10 Xumun [DieKTpoHHBIH pecype] : yueOHO-METONIECKOE
nocobue / E. B. Ywmkmu ; TOMCKHE TrocyIapCTBEHHBIH YHWBEPCHTET CHCTCM yHPABICHHA 1
pagnoanextponnk  (Tomek), Kadempa paanodcKTPOHHBIX  TEXHONOTHE M DKONIOTHHUCCKOTO
MOHHTOPWHTA. - DJNEKTPOH. TeKcToBhle mad. - Tomck: [6. m.]. 2012. - on-line, 78 ¢. - b. w.
( http://edu.tusur.ru/training/publications/3020)

5. Yuxwe E.B. CGopruk 3ana4 v ynpaxHenuii o obmeil xumun [D1eKTpOHHBIH pecype] / E. B. Unkwn,
ToMCKHI TOCYIapCTBCHHEIH YHWBEPCHTET CHUCTEM YIPABICHUS W PATHOIICKTPOHHKH (Tomck),
Kadenpa pafrodIeKTPOHHEIX TEXHOJOTHH ¥ HKOJIOTHIECKOr0 MOHHTOPHHTA. - DJIEKTPOH, TEKCTOBBIC
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na, - Tomck: [6. n.], 2012. - on-line, 220 ¢. - B. 1. (http://edu.tusur.ru/training/publications/642)
Meroguueckne ykazaHusi 10 NPaKTHYECKHM 3aHATHAM, Ja0opaTopHBIM paGoram mu
CaMOCTOAITE/IbHOM pafore mpuBeaeHbI B YUeOHO-METOIMUYECKOM MOCOGHH [1], a Taxke B Vuebuo-
MeToan4ecKom rocobuu [3], masa 1, crp.21-33; ruasa 2, ¢tp.39-46; rmasa 3, ¢Tp.57-64; masa 4, crp.77-
95; rasa 5, crp.106-119; riasa 6, cTp.129-155; rnasa 7, crp. 169-178; rnasa 8, 200-215; cTp. 216.
12.4 basel naHHbIX, HHGOPMALHMOHHO-CIIPABOYHBIE U TIOMCKOBBIE CHCTEMbI

http://edu.tusur.ru — Hay4HO-06pa30BATETLHBIH noprai

http://www.chemistry.narod.ru, http://www.xumuk.ry — MH()OPMaOHHO-CIIPABOTHBIE PECYPCHI

http://elibrary.ru — Hayunas snexTpoHHas GubnmoTeKa

http://www.twirpx.com ~ oleKTPOHHbIC KHHTH 110 XHMHH

http://mv-tihonova.ucoz.ru - HHGOPMALIHOHHBIN CaNT 1T crynentoB TYCYPa

13. MarepHaanbHO-TeXHHIECKOE 00eCnedeHne AMCHHIIMHBL: XITMUUCCKAsT 1oCyna, XUMHYECKUE
PCAKTHBEL, KaTOPUMETPBI, HAOOp apeoMETPOB, BONSHAS GaHs, TEPMOMETPBI, HIEKTPUUECKAs IJTHTKA,
METAUINIECKHIEC ¥ TPaQUTOBBIC AIEKTPOIL], ITATHBEL

14. ®ong oueHouHBIX cpecTB
DOHJ[ OUECHOYHBIX CPENCTB MPUBEIEH B TIPHIIOIKEHUH | .
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Hpunoxenune 1
MHHUCTEPCTBO OBPA30OBAHMS 1 HAYKHU PO
DeepalibHOE rocyIapeTBeHHOE GI0MKeTHOE 00Pa3oBaTeIbHOE YIPEKICHNE BLICIIECI0 00DPa30BAHNSI

«TOMCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUSI U PAZIMODJIEK TPOHUK W
(TYCYP)

-—Y TBEP)XJIAIO
Hpofa@ 40p 110 yueOHol paboTe
//{\(2, I1. E. Tposta
« By ‘vg 2016 T,

OOHJI OHEHOYHBIX CPEJICTB IO YYEBHOM JIMCILIUITIIMHE
XuMus

YpoBeHb 0CHOBHOM 06pa3oBaTessHOI porpaMmsl: Bakasaspuar
Haripasnierue moAroToBKE (CrennansHocTs): 27.03.02 YnpapiieHne KauecTBOM
[Ipodune: Yipasiienne Ka4ecTBOM B MHPOPMALUOHHBIX CHCTEMAX

Dopma o0OyueHUs: oMHAN

QaxynereT: DUT, DakyabTeT HHHOBAUWOHHBIX TEXHOJIOIHIA

Kadenpa: YU, Kadeapa ynpasiieHust HHHOBAMSIMH

Kypc: 2

Cemectp: 3

Yuebnpii mian Habopa 2016 roxa M MocieAyIomuX JeT

Pazpaborunk:
crapumit npenonasarens kad. POTOM Tuxonosa M. B.

3auet: 3 cemectp

Tomck 2016
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1. Beenenue

Qonn onerHouHbIX cpencts (POC) siBisieTcs NpUIOKEHHEM K pabodcii porpaMMe AUCHUTIIHHEI
(IIPaKkTHKHM) W MPENCTABIAET COGOH COBOKYITHOCTB KOHTPOJIBHO-U3MEPUTENBHBIX MaTepHasoB (THITOBEIE
3aa4M (3a/1aHN), KOHTPOJIBHBIE PAGOTHI, TECTI M JIP.) U METONOB WX HCIONE30BAHMS, PEAHA3HAYEHHBIX
AT UI3MCDCHHS YPOBHA NOCTHIKCHHS CTYIEHTOM YCTAHOBICHHBIX PE3YIIBTATOB O0YUECHHMS,

®OC 1o nmucunnimHe (NPAKTHKE) HCMONB3YETCS TPH  IPOBEACHWH TEKYIIEro KOHTPOJIS
YCTIEBAEMOCTH M TPOMEIKYTOUHOMN aTTECTALIMH CTYIEHTOB.

Ilepeuenn 3aKpeTUIEHHBIX 32 TUCIATUTMHON (IPAKTHKON) KOMIeTEHIMI NprBecH B Tabmue 1.

TaGywma 1 — Ilepevenp 3aKpENICHHEIX 3a TUCIUIUIMHON KOMTICTEH M
‘ 1

Kom QopMyITMPOBKA KOMIIETCHIIHH OTanbl GOpMUPOBAHUS KOMTIETEHIIME
g
IK-2 CTIOCOOHOCTBIO MPUMEHSTE 3HAHNE HTAIIOB Ho/rkeH 3HATH XUMHYECKUE OCHOBEI
| KM3HEHHOTO LUKJIA M3/CIHs, TPONYKINY T | KU3HCHHOTO IIUKJIA MATEPHANIOB HITH
lycnym M3JIEIIMH OCHOBHBIE TIOHSITHS U 3aKOHBI

| XUMHH 3aKOHOMEPHOCTH ITPOTCKAHU S

XUMHYECKHX ITPOLIECCOB;

JloJsKeH yMeTh MPUMEHSTE XUMHUIECKHE
3aKOHBI JUIS pENICHNS TPAKTHUSCKUX 3a71ad,
: JUIST OTTMCAaHUS XKU3HEHHOTO IIHKITa
MaTepHasna Ui U3nenms;

| Jloken BJiIa/ieTh HABBIKAMY NOCTAHOBKH

| W TIPOBCACHHUST XMMHHECKOTO 3KCIIEPUMEHTA
; B IIEJISIX U3YYEHUS CBOMCTB MaTepuaon

i WITH W3JIEJINH;

O6wre XapakTepuCTHKH TOKa3aTesiell ¥ KPUTEPHEB OICHHBAHMS KOMIIETEHIMH HA BCEX DTANAX
TIPUBEACHBI B Tabvie 2.

Tabmuua 2 — OBuivie XapakTepUCTHKHA TTOKa3aTeleld ¥ KpUTepHeB OLCHWBAHHS KOMITETEHLIUH 110 dTarnam

\
f Howazaren u 3HaTh YmeTh Braners
. KpHTEpUM | ] ]
1 Orimmuno (Beicoknit ' O6manaer GakTHIecKuMu } Obsazaer nmuanazonom | Kontpommpyer paGory,
| YPOBEHB) U TEOPETHHIECKUMH | IPAKTHYECKUX YMEHHH,  NPOBOIMT OLEHKY, 5
‘ 3HAHWSIMH B TIpeesax ‘TpeGyeMbIX Ui pasBHTHS | COBEPLIEHCTBYET JICHCTBHS
u3yvqaemMoii obyacTy ¢ TBOPUYECKUX PEITCHHUH, paboTsl
 MOHUMAHHMEM TPaHMII abcTparupoBanms ‘
 IPUMEHVMOCTH Tpobnem
Xopoo (6a3osbiit | 3naer GakTsl, npuHLMITEL, O6NagacT AHATa30HOM bepeT oTBeTCTBEHHOCTE 34
YPOBEHB) TPOLECCHI, 00IIHe TPaKTUYECKUX YMEHUH,  3aBepuieHwHe 3a/a4 B
TIOHSITHS B TIpeJiesax ' TpeOyeMBbIX JUIS pELICHHsT  HUCCIIEOBARNH,
-u3ydaemoii obractu OTIPEJICNICHHBIX ITIPOOJIEM B TIPUCTIOCAGITHBAET CBOE
00J1acT! MCCIe/[OBAHUS TTOBEICHNE K
-0BCTOSATENBCTBAM B
‘ |  peteHnn pobiiem
YIOBIETBOPUTEITBH ‘ ObGnanaer 6a30BbIMH O6ianaer OCHOBHBIMH 1Pa60TaeT TIIPH TTPSIMOM
0 (TTOpPOTOREIH | OBLIMME 3HAHUSMHU  YMEHHSAMH, TpeGyeMBIMH  HAGIIONCHIH |
YPOBEHB) | IUTS| BBITIOJTHEHHS TIPOCTBIX ’
i ‘3a1a4

2 Peasruzauus KoMneTeHIHI

2.1 Komnerenunsa ITK-2
ITK-2: cnocofHOCTLIO MPUMERSITL 3HAHIE YTANIOB JKN3HEHHOTO TIHK/IA U3Caus, NPOXYKIHU
HWJIH YCJTYTH,

JUist OpMUPOBAHHS KOMITETEHIINN HEOGXOIMMMO OCYIECTBHTD PS STANOB, DTArbl (bopmuposanus
KOMIETCHLNHA, TPHUMCHSEMBIE JUISS 3TOTO BHIABI 3aHATHH W HCIIOIB3yeMBIE CPEICTBA ONEHMBAHMS
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[pescTaBIeHbl B Ta0nIe 3.
TaGmmna 3 — Drarrb HOPMUPOBAHNS KOMITETCHIIMU 1 NCTIONB3YCMBIC CPEACTBE O OLUECHUBAHUSA

| Cocras

E Conepxxanmue
| 9TaroB

|

|

[
‘ 3HaTE

yMeTB

| XUMHUYECKUE OCHOBBI
})KHSHGHHOFO UK

| MaTepHasIoB WITH U3JCIU,
' OCHOBHBIE TIOHSATHS ¥

' 3aKOHBI XUMUH,

' 3aKOHOMEPHOCTH

 TIPOTEKAHVIS XHMAIECKAX

‘HpI/IMeHSITB XUMHUHECKAC

| 3aKOHB! JUISl PELIICHHUS

| MPAKTHYECKAX 3aa4, T
| OTIMCAHKS XKUZHCHHOTO
'HKIIa Marepralia uid
%mnemm

3 IIpOTIECcCoB
BI/IIKBI 3aHSITHH ' e CaMocTosTenbHas e CamMocTodTe/TbHAs
pabora; pabora;
o Jlexuuu e JIpakTnueckue
3aHSITHS
e JlaGoparopHbIe
3aHSITUS
Ei N - — S p— S —
| Uicmionb3yeMble - e Ompoc Ha 3aHATHIX; e KonrponbHas padora;
%CPeHCTBa - o Koncrexr e Oruer no
| OLICHUBAHN A | CaMOITOATOTOBKH; ' nmaGoparopHoli pabore;
‘ e 3auer. e OTuer 1o
! WHIAWBHIYJIEHOMY
3aJIaHWIO;

e Onpoc Ha 3aAHATHSIX;
e Komcrekr
CaMOTIOATOTORKH,

Bnanets

'HaBBIKAMH [TOCTAHOBKA
npoaeneﬂm XUMHUYECKOTO |
| 3KcnepnmeHTa B 1EJSX 1
\I/IBY‘ICHI/U[ CBOMCTB |
|MaTepUaIoB WA A3IeIni

° CaMOCTOHTeﬂbHaﬂ
pabora

e JlaGoparopHbie
3aHSATHS

S —

] OT‘IGT no
naGoparopHoli padore

S .

(DOpMyHI/IpOBKa nmokazarene u KPpUTCPHUCB OHCHI/IBaHI/IH JIaHHOI/I

Tabnuie 4.

Tabsmna 4 — ITokasaresi ¥ KpUTEpHH OLCHHB

Cocras
N

3Harh

aHI/IH KOMIICTCHUHWH Ha sTanax

| OTInu4HO

L
‘Xopomo (6a30BbIit
| ypOBeHb)

|
|

i(BBICOKI/II\/’I YPOBEHB) |

. e 3HaeT XUMHYECKHE
OCHOBBI XU3HEHHOTO
[MKJTa MaTepUasioB WK
W3S,

e 3HaeT OCHOBHLIE
MTOHSATHS XUMUH,

e CB0OOJHO
hopmyTIpyeT
XUMHUYECKHE 3aKOHbI,

e Bocnpov3BOIUT
TEOPETUIECKUH
mMarepual 6e3
WCTIOJIB30BAHUS yqe6H0r0
Hoco6nﬂ

e Ha BbICOKOM YPOBHE
yMmeeT TIPHMEHSTh

| XUMHYICCKUE 3aKOHBI IS

| pemerus MPaKTHICCKUX
| 3aJ1a9 TBOPUCCKOTO

Xapaxrepa, Ul OTMUCaHUS

MOJTHOTO KU3HEHHOTO
VKA Mareprana Ui
| U3eTUs.

e 3HaeT XUMHUUECKHE
OCHOBBI YKU3HEHHOTO
[UKJTa MaTEPUANIOB UIIH
U3JCIHi;

e YMeeT IPUMEHSITh

XEMUYECKHE 3aKOHbI AT

peUICHUS CTanTapTHBIX

MpaKTHICCKUX 3aia4, JJIA ‘

| OIMCAHMS TIONHOTO.
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BnaneTb |

° CaMOCTosrTeano !
OpraHu3yeT XUMHYCCKIH |
OKCTIEPUMEHT B LIENSX |
WU3yUECHHUsI CBOMCTB
MAaTepyaioB WIn |
A3 eIV,

o COCTaBIISICT OTHET B |
TedeHWe MIaHnpyeMoro
3AHSITHS. 1

e OpraHmsyer
XAMHUECKUH
JKCIIEPUMENT B LEMAX |
W3YYCHHWS CBOMCTB

\ MaTeprasioB I

|
l
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e 3HAET OCHOBHEIE | KM3HEHHOI'O IUKJIa W3ICIHHT, |

| TTOHSITUSI XUMUWM; | Marepuaa WM M3LENUs, | CaMOCTOSTENBHO HITH C
‘ e Dopmymupyer - TIOMOLIBIO PYKOBOIUTEIS
| XUMHHUECKHE 3aKOHE, | KOMaH[Ibl UK |
e Bocnponssoaut - TIpetronasares,
TEOPETHICCKHH | ‘ | e Cocrasniser ordet |
Marepuan 6e3 ‘ - YaCTHYHO B TCHCHNE |
UCIIOJIBE30BAHMST YUeOHOTO | - TUTAaHUPYEMOTO 3aHSATHSI, |
| TIOCOOWS WIJTH JaCTHYHO C © CAMOCTOATENLHO WITH TIPH
© HCTIONB30BAHHEM TIOMOIIH PYKOBOIUTEIS!
- yuebnoro nocobus. ‘ - KOMaHJIBI WK ;
1 - TIpENOAaBaTes. |
YIOBICTBOPATENBH ¢ 3HaeT XMMHUUECKHeE  ® YMeeT IpuMeHsTh e Opranusyer |
10 (TOPOTOBBIH OCHOBBI )KU3HEHHOT'0 . XUMWHECKHE 3aKOHBI NS | XHMHYCCKIH
YPOBEHD) LKA MATEPHANIOB UM | pEIeHHsT GasoBBIX OKCHOCPUMEHT B LEJSIX
U3EITH; \ IIPAKTHHECKUX 3a]1a9 , U3YYEHHUS] CROUCTB
® 3HAET OCHOBHEIE - JUIsl OTIMCAHHMST OCHOBHBIX =~ MAaTCpPHAJIOB HIIN i
TIOHSATUS XUMUH; | 3TaIoB KH3HESHHOTO U3JEINH, C TIOMOIIBLIO ‘
e Bocnpoussomur | IHKIIA MaTeprana uim PYKOBOZMITENS KOMAHJIBI |
TEOPETHIECKHH - M3TIETHSL, WM TIperiojlaBatens; ‘
Marepuani ¢ ‘ e CocrasysieT oT4eT
VCTIONL30BAHUEM 3  YaCTHYHO B TCUCHUE
yuedHoTO TIocobus. : - TUIAHWPYEMOTO 3aHATHS
‘ . WM B HEAYANTOPHOE
BPEMSI TIPH TOMOIIH |
PYKOBOJITEITSl KOMAHIBI |

WJIA TIpeTToaaBare)sl. ;

3 TunioBbIe KOHTPONLHBIE 3AMAHKS
Jins peanusanuy BBIICIEPEHACICHHBIX 3a1a4 00ydeHHs! HCIONB3YIOTCS THITOBBIE KOHTPOJIBHEIE
SANaHWs WIH MHBIC MaTCpHAlbl, HEOOXOMUMBIC VIS OUCHKH 3HAHHH, yMEHWH, HABBIKOB W (W) OTBITA
ACATCIBHOCTH,  XapakTepU3yIONMX 3Tanbl  (OPMMPOBAHMS KOMIETEHIHMH B IpoNecce OCBOCHHS
00pa3oBaTeNbHON IIPOrPaMMEL, B CIIEAYIOIEM COCTABE.

3.1 Borpocker Ha ¢aMoNOAroToBKY
I. "OcHoBHBIC KJIACCHI HEOPraHHYECKHX  COEXMHCHMIL Peakuunonuast cnocobHocTh
Bemecrs.” (Kuaccuukanus xuMrueckux CoemMHeHNi . bynapHbIe COCMHERNS, UX OCHOBHBIC THIBI,
Crenens oxucnenus. CocTas OWHapHEIX coemMHennt. KHCnoTh, COJIH, OCHOBAHHS, OKCHIBI, WX
KraccupuKais W XUMHYECKWe CcBoictBa. CBOMCTBA amporeprocT. PeaxumonHas crocoGHOCTD
amM(pOTEPHBIX OKCHIOB ¥ THJ{POKCH,IOB)

3.2 TemMbl HHANBUAY AJILHBIX 3202 HHI
1.OcHOBHBIC MOHSTHS U 3aKOHBI XHMHH
2.OCHOBHBIC KJIACCHT HEOPraHNIECKUX COENMHEHNH. PeakIHOHHAS CIIOCOBHOCTS BCIIECTB.
3.DHepreTrKa XUMHYECKHX IIPOIECCOB. XUMHUECKAsT TCPMOAMHAMHKA
4. Xumuveckas kueTwKa. XUMAYECKOE PABHOBECHE
5. DNEKTPOXMMHUIECKHE TIPOLIECCH. Kopposws MeTamion
6.Da3oBbIe PABHOBECHS B TETEPOTCHHBIX CHCTEMAX

Hrupusuayanshoe 3aganue «OCHOBHBIC MOHATHS M 3aKOHBI XHMUID)
BAPUAHT Nel0
1. OnmnHaxoBoe mu uncno moJtekyi B 0,5 r azora n 0,5 T MmeTana?
2. BeruuenuTs MOTIpHYIO Maccy BermnecTsa, ecym macea S00 Mt ero napos ripu 87 °C u nasnernn 96 kIla
pasHa 0,93 r.
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3. Haitt daxrop sxBUBaJICHTHOCTH U OKBHBAJICHTHYIO MaccCy 3/1eMeHTOB B coennueHusx: MgO, NiCl,,
Can.
4. Halftt 9KBMBaNEHTHBIE MACCHI COEUHECHMIL: HNQO;, Cr(OH)3;, Co(NO3),, P,0s.

5. Onpenennte o6beM azora (H.y.), WCIONB30BAHHOTO JUIS CHHTE3 aMMHaKa, eciad IMOoJIydeHo 8,5 r
[IPOAYKTA PEAKI[MH,

Unausuayansroe saganne «OCHOBHbIE KJIACChI HEOPTaHUYEeCKNX COeAHHEHH
BAPUAHT Ne5

1. Hanmimmre Gopmysisr BemecTs: cymbdar murus, IePXJI0par aMMOHUS, HOMWA CBHHI, THIPOKCHLL
maprania (1), ruapokena Marems, oprodocdopHas KHCI0Ta, a30THCTas KHCioTa, oken cBuHIa (1V),
oxenn; xpoma (VI), oxern dpocdopa (I11).

2. HazosuTe ciienyionne coenmHen s 10 COBpeMeHHOH HOMEHKJIATYPE ¥ YK&KHTE, K KAKOMY KIIacCy
HEOPraHuHecKnx COEAMHEHUH (KMCIIOThI, COIM, OCHOBAHWSI, OKCHIbI, GUHAPHBIC COCIMHEHNS) OHH
otrocsitest: CdS, HpSO3, LiH, TiO,, KMnO4, RbOH, HCIO, Mg3N», Sn(OH),, MnO. Hannmmre
YPaBHCHHUS JICKTPOIIUTHUECKON AMCCOMMAIINN ITHX COEIMHEHHH.

3.Harmmmte ypasrenns peaxuuii:

a) Ag+ HNO}(KOHH) =...; 0) Fe;03 + NaOH =...; B) CaCl, + Na,COs=...;

r) Ca(OH), + H3PO, =...; 1) Si +0; =...; ¢) CaO + SiO, =.. .: x)H, + Cl =, ;

3) Li+H 0 =..; ) HI + AgNOs =...; ) SO, + H,0 =. .

4. Kakue rmposyKTsl MOryT 6BITS 11Oy UEHBI B pesynbrare peakunm Zn(OH), ¢ HCI? Hanuumre
YPABHCHWUS PCAKIINH, YKAKUTE THITBI 06pasyoIpxcst conelt (KHCas, OCHOBHas, HOpMaJbHast), faire
Ha3BaHMs NOJTYICHHBIM COENMHCHUSIM.

5. Hammimmre ypaBuenns peakunit, ¢ momomsio KOTOPBIX MOXXHO OCYIIECTBHTE CJICIYIOLINE
npesparienns: Fe — FeO —FeSO; — Fe(OH), — FeCl,.

Wapvenayanshoe 3aianne « JHePreTHKA XHMUTECKHX npoueccoB. XUMHYECKAst
TEPMOAMHAMHKA»
BAPUAHT Neq
L. Paccuwraiite rermosolt addext peakumm, 3ammmmTe TEPMOXMMHUYCCKOE YPABHEHHE PEaKilMu.
"~ Ckonbko Gapust ¥ KHCJIOpONa B rpaMmax BCTYITHJIO B PEAKIIUIO, €CITH B XOlE Heé BhUAEIUIOCH 2740
kJDx TernoTer?
2Ba(ms) + 02(2) - 2Ba0(me)
2. Paccunrap usmenenwe sueprun 'u66ca, YCTaHOBUTE, NP KaKkol TemrepaType Hanbolyiee BEPOSTHO
TIpOTEeKaHNe JaHHON peakiwmn — rpu 25 °C win nipu 100 °C?
Zn()(mg) + CO@ = Z}’l(m@) +C02(2)
3. Tlokaxwre pacuetom, npm Kakwx TEMIIEPATYPaX BO3MOXKHO [POTEKAHWH PEAKIIHH B TPIMOM
HalpaBJICHHH,

Nawy + Oy = 2NO

Mupusnayansroe 3aganne «XHMHYECKAs KHHETHKA. XHMETeCKOe PABHOBeECHE»
BAPUAHT Ne27
1. Hammmmre knHeTHYECKOE ypaBHEHHE peakiiu:
Comg + H:0¢) = COpy + Hgy
Kax u3MEHUTCS CKOPOCTD PEaKIMMI, ECITH: a) B CHCTEME YMEHBLUINTE JIaBjicHue B 3 pa3a; 6) yBCIHUYNTE
KOHUCHTPAIMIO MAPOB BOIKI B 3 pa3a; B) yMEHBIIHTH KOHLICHTPAIIMIO MAPOB BOJB! B 2 pasa.

2. Onpenenuth  TemnepaTypHsiit  koa(duumrent CKOPOCTH  peakUWH, eclii TIpW MOHHKCHHH
TemnepaTypetl Ha 45 °C peakuys 3aMeanmIacs B 25 pas.

3. Peaxums nporexaer rpn 20 °C, OHeprus akTHBAIMH PEAKIMH B OTCYTCTBHH Karaau3aTopa paBHa 75
KJ[K/MOJIB, & B IIPUCYTCTBHH katanusaropa — 50 xJlx/Mone. Bo ckoibko pas BospacTaeT CKOPOCTB
PCAaKLNH B IPHCYTCTBHY KaTaan3aTopa?

4. B xakom Harpasnenuy GyIeT MPOUCXOUTh CMEIIEHYIe PaBHOBECHS peakiinu

S(,mg) + ZNQ()(Z) = SOQ(Z) + ZNZ((?) ; AHB= 460 K/[oic
€CIT: &) YBEJIMUATE TEMIIEpaTypy; 6) YMEHBIIATD JABJICHHE B CHCTEME; B) YBEJIHYHTH
KOHLEHTpaumo okenza azota (I).
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5. 3aHI/HHHT€ BBIpa)KeHI/Ie KOHCTAHTHI paBHOBGCI/IH JUTS peaKHT/II/I:
Hay + Ly = 2HlI,
BBI‘II/ICJTI/ITB KOHCT&HT}/ paBHOBeCI/Iﬂ peaKIII/IPI, CCJIM HadallbHast KOHHGHTpaIII/ISI H?_ 61)1.“3. paBHa

0,5 Monb/n, HawatbHas koHeHTpauns [, - 0,2 MOJIB/T ¥ K MOMEHTY PaBHOBECHS! IpopearupoBaso
20% Bomopoza.

Muausuayansnoe saganne «dyiexrpoxumudeckue npouecchl. Kopposus Meranios»
BAPUAHT Ne29

1. 3anmcars cxeMy raibBaHHYECKOTO OJIEMEHTA, COCTOSIIICT0 W3 KOGAIBTOBOTO W  KAIAMHEBOTO

OJICKTPONIOB, TOTPYXEHHBIX B  DPAcTBOPbI CBOWX COJIEH; HalMcaTh YPaBHEHHS DJEKTPOIHBIX
- TIPOTIECCOB; HANMNCATh YPABHCHHME PEAKIMH, KOTOpas TMPOTEKAET B TalbBAaHHUECKOM OJIEMEHTE,
paccunTaTh JJICKTPOABMIKYIIYIO CHIIY TalbBAHUYCCKOTO 3JIEMEHTA TIPH CTAHJAPTHBIX YCIOBHSX;
paccHUTaTh IIEKTPOABIKYIIYIO CHITly TalbBAHHYECKOTO dleMeHTa Tpu Temmeparype 30 °C w
KOHLCHTPAIHSIX HOHOB C(Cd2+) = (0,4 moJIb/Jt; C(C02+) = 0,3 mosnb/m,

2. [lns cneylonuX BEIIECTB HANKCATE yPABHEHWS ONEKTPOIHBIX IPOIECCOB TIPH IEKTPONIA3C W
yKaszaTh, KaK¥Me MPpoJYyKThl 00pa3ytoTes Ha KaTOAE W aHOJIE:

a) pactutas CaBr; ¢ urepTHBIME 351ekTponamu; 6) pactBop HBr ¢ LIHHKOBBIM aHOIOM; B) pacTBOp
St(NO;3); ¢ rpaduToBEIME 3)1€KTPOAaMH; T) pacTBop CoSO, ¢ HEPACTBOPHMBIMK IEKTPOJIaMH,

3. Kakue mpomykTsl 06pasyioTess TpH  BIEKTPONM3E  BOIHOTO pactsopa KCl ¢ wHepTHBIMK
anekTponamn? Hanwummre ypaBHEHHS DJICKTPOIHBIX IPONECCOB. BBIMUCTUTH MAcCy WM 06BEM
TPOJYKTOB Ha JJICKTPOAAxX , 0Opa3ylommXcsl MpH Nponyckanun Toka ciioll 10 A B Tewenun 30
MUHYT, €CITH BLIXOJ NPOAYKTa coctasisieT 70%.

4. CocraBuTh CXeMy KOPPO3HOHHOTO TallbBAHHYECKOTO 3IEMEHTA, BOZHMKAIOWIETO BO BIAKHOM
BO3MYXC TIPM KOHTaKTe alOMWHHS W Xpoma. HarmmcaTs ypaBHEHHsT SIEKTPOAHBIX TPOLECCOB U
ypaBHEHUE ITpolecca KOPPO3nH,

5. LIMHKOBYIO MIACTHHY, MOKPBITYIO MEBIO, ONMYCTHIIM B PACTROP CEPHOMN KHCIOTHI. Omnpenenute THI

- TIOKPBITHS, HAMWIIATE YPAaBHCHWS OJICKTPOJIHBIX IPOLECCOB  KOPPO3WH, €CIAH HOKPHITHE HE
PaspylIcHo ¥ B CIIyHdae ero pa3pyleHns, COCTaBbTE CXEMY rallbBAHWYECKOTO HIEMEHTA,

Nupusunyansnoe saganue «DazoBbie PABHOBECHS B reTePOreHHbIX CHETEMAX
BAPUAHT Nel

1. Io nnarpamme mIaBKOCTH JIBYKKOMIIOHEHTHOM cietembl Mg-Ca onpexennTe:

a) THTI JINarpamMMsil;

0) uncnio v BuA Bhas, 9UCI0 KOMIIOHEHTOB ¥ YMCIIO CTETIeHel cBOGO b U1 06acTeil marpammel [-X;

B) YNCIO ¥ BUA (a3, TUCIO KOMITOHERTOR U HHCIIO CTENEeHeH CBOGOIBI JUIs TMHMI qmarpammel AD, NF,
DC, CE, EO, ND, DM, LE, EB, CK, DP, EQ, AU, OS, yKa3aTh JINHUW COJIMIYca U JIMKBH/TYCA;

T) 9Mcio ¥ BU (a3, ureiio KOMIOHEHTOB M YHCIIO CTENEHEH CBOGOIIBI JUTS TOYCK A, D, C E,O;

Z1) TEMITEPATYPHI TUIABICHHUST YHCTHIX KoMTOHeHTOB Mg it Ca;

¢) TeMIIepaTypy TABJICHHS U COCTAB 0OPa3yIOMErocss XUMHUECKOTO COETMHEHHS

XK) TEMIIEPATypPy TIIABIICHHS M COCTAB YBTEKTHUECKIX CMECEH

3) COCTaB M Maccy TBEPHOH M KnIKOH (a3, KOTOpEIE 0GPABYIOTCS TIPH OXJIAKIEHHH KHIKOTO pacriiaBa
HauansHOH Temmepatypsr 800 C° 1o Temmepatypsl 650 C; macca pacrimaBa - 200 1, ero
epBOHAYANBHBIH cocTas - 45% Can 55% Mg.

3.3 TembI ONIPOCOB HA 3AHITHAX

Pasnen 1. OCHOBHBIE ITOHATHSA U 3AKOHBI XUMUM 1. JaiiTe onpeescHus TOHSTHSIM
«aTom». K3 uero oH cocTonT, MMEET T OH 3apsia? IIpuBe/IMTe MIAHETAPHYIO MOJIEb CTPOCHHS aToMa, 2.
Kakos 3apsin anexrpona? 3a cuer €ero mpoTeKkaeT XHMHYECKAs PCaKIHs, B UEM €e cywHocTh? 3. YUto
Taxoe Mosekyna? Mimeer nm ona 3apsan? Ilpusennre npuMeps! Mosiekys BewecTs. M3 4ero oHu cocTosT?
4. Uro raxoe non? Mmeer 5 on 3apsn? Kakue ecTh THITB MOHOB M KAK OHM HA3BIBAIOTCS? IIpnBenute
TPUMEpPbl MOHOB pasHoro Tura. Kak o6pasyrorcs Te Wi WHBIC THIIBI MOHOB? OT Hero 3aBHCHT 3apsil
noHa? 5. IIpuBeiuTe MPUMEp XHMHUHECKOTO ATEMEHTa B COCTOSHUSX: aToM, MOJeKyna, noH. [loscHuTe, B
HCM pa3sHHULA MEKIY dTUMH TPCMsT COCTOSIHUSIMP U KaKWMH CBOMCTBAMY 0O1a1a6T Ta WITH WHAS YaCTHIIA,
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6. Uro Takoe konuvecTBo BemectBa? Kak OHO obosHauaeTcst, B ueM usMmepsiercs? CKOMbKO YacTHIL
conepikut 1 mons BemecTa? Kak o603nauaercst uncno gactun? 7. Uto Takoe MostsipHas macca? Kak ona
oGo3navacTcs, B wem uamepsercsa? Kak paccunrars MOJApHYI0 Maccy Bewects? 8. [lpuBennte npumepel
XUMIHECKMX BEIECTB, UTO MOKa3bIBAIOT MOACTPOUHbBIC HHAEKCH B (OPMYNaX XMMUYECKHX BemiecTs? O,
Uro Takoe crexnoMerpuueckue koahdumreHTH? T Yero ux PaccTaBjIsIlOT B YPABHEHUSX XUMHYECKUX
peaxunit? Kakobl mpasmia paccTaHoBKM k0dDQHIMEHTOB? UTO T1OKA3BIBAET CTEXMOMETPHUICCKHI
koo puurentT B ypasuennu peaxunu? 10, Coopmympylite 3akon Asoraapo. Uro Taxoe HOpMaJlbHbIE
yenosus? Uro Takoe MonsipHBIi o0beM Taza? Kak on 0003HAYACTCS, B MEM M3MEPSICTCS M YEMY OH PaBeH?
Kakolt o6bem 3anmmaeT raz xommuectsom 1 Mo mpr 1.y.? 11. Kax paccunrsisactest o6vem rasa mpw
YCJIOBHSX, OTIMYHBIX OT HOpManbHbIX? [IpuBennte ypaBHeHme Mengeneesa-Kianetipona, noscHute
KAKWE BCJIMYMHBI TaM HCronb3yrores. 12. Ilpuseante ocHOBHBIE GOPMYIB s pacyera KONnW4ecTBa
BemecTsa. Kakwe Bemmaumer st atoro nemonbayrores? 13. Uto Taxoe TIPOCTEIE W CIIOXHEIC BerecTna?
[pusenure nx knaccnduxanmo. 14, Uz wero coctost OKCH[TBI, COJIM, KUCIIOTBI, OCHOBauua? Yto Takoe
KucnoTHele octarku? TIpuBennTe mpuMeps! aTMX coewHeHuH. 15, Yrto Takoe sxkpuBaient? UTo Takoe
(bakTOp IKBMBAICHTHOCTH U Kak OH 0Go3HaUaeTes? Kak ero MOxHO paccunrars? s Kakux 3JIeMEHTOR
OH SIBJICTCS MOCTOSIHHBIM U Tiowemy? [Ipusennte mpumepst. 16, Kak paccuntars 9KBHUBAJIEHTHYIO Maccy
TPOCTBIX W CIIOXKHBIX BelecTB? [IpuBennre hopMyIbl, MOSCHATE KAKWE BETWYMHDI B HHX UCITOJTB3YIOTCHL,
Kak ob6o3znawaercss »xkpuBaneHTHAs Macca, B yeMm uamepsiercs? 17, Uro takoe >KBUBANECHTHBLIT oObem
rasa? Kax ero Moxuo paccunrars? [Tpusennre hopmyiTy, OSICHITE KAKHE BETHIUHET TAM HCTIONB3YIOTCS.
18. Cdopmymupyiite 3aKOH HKBUBAICHTOB, MPUBEIUTE €ro MareMarnyeckoe BbIpaxeHwe. [Ipusemnre
TPUMCp MPUMCHEHWS 9TOTO 3akowna. 19. Chopmymmpyiite 3akoH MOCTOSHCTBA cocTaa BemnecTsa. UTo
Takoe Oepromnuel? TIpHBeANTE TIPUMEpPBI BEIIECTB MOCTOAHHONO M HENOCTOSHHOO cocrasa. 20,
Cdopmynupylite 3akoH ABOTApo M CIEACTBAS M3 HEro, MOSICHATE HA nprmepe. 21. Chopmymupyiire
3aKOH OGBEMHBIX OTHOIICHWH, TIOSICHUTE, JUIS KAKHX pacueToB OH npumMenum. 22. Chopmynupyiire 3aKoH
COXPaHEHHST MaCCh! BEIIECTRA.

PA3JIET 2. OCHOBHBIE ~ KJIACCBI ~ HEOPIAHMUECKUX COEJIMHEHUNA,
PEAKIIMOHHAST CIIOCOBHOCTD BEIIECTB. 1. Uto Takoe crereHs okncreHms? Kax onpenenurs
MaKCHMAJIBHYIO CTCTIEHD OKHCIIeHUs sneMenTa? Kak oHa cBsizaHa ¢ BajeHTHOCTBIO? 2. Kakue sieMeHThl
MPOABJIAIOT TIOCTOSHHYIO CTETICHb OKHcTeHus? YeMy paBHa CTEINCHL OKHUCIICHHS 3ICMEHTOB B TIPOCTEIX
BemecTsax? Kakue nmpasuma HY)XHO 3HATH JUIS 3ATHCH XHMHYECKHX Gopmyn Bemecrs? 3. Ilpusenure
Kraccnpuranmio Beects, Kakie 0CHOBHbIE KIacchl HEOPTaHWYCCKUX COCIMHEHUH BHI 3Haete? V3 vero
onm cocrost? 4. IlpwBemnre wnaccudpukammo okcumon. Kax obpasytorest HasBaHWs okcupor? Kak
Hamucarh  (pOPMYNY BBICIIETO OKCHIA IeMeHTa? 5. Ilpusennte xnaccndpukammo xucnor, Kak
obpasytotest HazBanust kucnor? 6. Tlpusemnte KraccH(pukaumnio ocroBannil. Kax obpasyiores Hazsamus
ocHoBannit? 7. llpuBennre kinaccuduxammo coyelt. Kak obpasyrorcst Hazsauus conefi? 8. Yro Takoe
onexktpormt?  Kakwe Bemectsa susniotest snextposutamu? 9. Uro  Takoe AEKTPOSTUTHUECCKASI
muccounanns? Kakosbl MpaBuiia 3aMicy ypaBHEHMH srexTpormTraeckoi auccotwaunn? 10. [puseaure
YPaBHCHHSI TIOJIHOM W CTYNCHYATOH IMCCOLMANMN OKCHIIOB, KHCIIOT, COTel 1 OCHOBaHWH. 11. st kakux
HICMCHTOB XapakTepHE! KHCIOTHRIE cBoMcTBa? Ilpnsemnre npuvepsr. 12. C uem pearupyior KHCIOTHbIE
okeuanl? IlpuBesuTe TpUMepbl PeaKiii, MOKA3BIBAIOIINX KUCIOTHBIE CBOHCTBA. [Ipuseaurte Tpnmep
FCHCTHIECKOH CBSI3U «ONEMEHT — KHCIIOTHBIM OKCHI — KHCIOTHBI 0CTATOK - KHCIOTay. 13, Jlnst kakux
JICMCEHTOB XapakTepHe! OCHOBHbIE cBoficTBA? IlpuBennTte mpumepsr. 14, C uem pearwpyioT 0CHOBHBIE
okcHbI? TIprBennTe NpUMepsl peakiii, TOKA3BIBAIONINX OCHOBHBIC CBONCTEA, Ipusennte npumep
TCHETHYECKOHN CBSI3M «IJIEMEHT — OCHOBHOM OKCHJ — OCHOBauwe». 15. UTo Takoe amdoreprocTs? Jlis
KaKux oNIEMCHTOB XapakTepHel amborepHrie cpoiicrsa? Ilpusenure mpumeper. 16, C uem pearupyior
amporeprbic oxcre?  TIpuBenuTe NpUMephl peakiwi, J0KA3BIBAIONINX am(OTEepHBIC CBOUCTBA,
[IpuBennTe MprMep reHETHUECKOH CBSI3H «IJIEMEHT — amM(pOoTeEpHBIH OKCHI — aMPOTEPHOE OCHOBAHHEY,
17. Kax W3MEHSIOTCS KHCIOTHO-OCHOBHBIE CBOMCTBA IUTS S- W P-2JIEMCHTOB B TTEPHOJIAX CIIEBA HANPABO?
Kax o1o cizano ¢ merammveckumu u nemerammueckivu crofictBamu? OT 9ero 3aBuCAT KHCITIOTHO-
ocHoBHBIC cBolcTBa d-amementoB? 18. TlpwBemuTe XWMHHYCCKME CBOMCTBA KHCIOT. 19, [IpnBennre
XUMHIECKHUE CBOlCTBA OCHOBanwH. 20. Ipusenmre npuveps! ampoTepHbIx ocHoBaHKH, C ueM OHM MOTYT
pearuposats? 21. IlpuBeanTe Xumudeckne cBoicTsa comeit,

PABJIEJT 3. DHEPIETUKA  XUMUUYECKUX [IPOHECCOB.  XMMUYECKASI
TEPMOJIMHAMUKA. 1. Yto w3yuaer xiuMudeckas tepmoyrHaMuka? 2. Jlalite onpeaenerne mMoRsITHIO
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«xumMuvecKad cucremar. 3. Ilepeurcnure THIBI XUMHYECKHX CHCTEM, paiiTe WX XapaKTepUCTHKY.
IIpusenmre mpumMepst. 4. Kakne napamerps! BIHSIOT Ha TCPMOIUHAMUIECKOE COCTOSTHUE cucTeMbl? UTo
TAKoe CTAHAAPTHBIC yCNOBHS? 5. UeM XapaKTEpH3YeTCst TEPMOIMHAMMYECKOE PABHOBECHE CHCTEMBI? 6.
Kakne THITBI TepMOIMHAMATECKHX TIPONECCOB MOTYT IPOTEKATh B XHMHYCCKHX CHCTEMax? Jaiire nx
Xapaxkrepuctuky. 7. Chopmymupyiite 1 3aKOH TepMOIMHAMHKH, 3AlUIIATE €r0 MATEMATHICCKOE
BeIpaXeHHUe. [JlaliTe OnpeneneHne MORATHSIM «TeIUIOTa», «paboTay, «BHYTPEHHSIS sueprus». Kak MoxHo
MHTEPIPETHPOBATE HTOT 3AKOH NPUMEHHTENIBHO K XUMuUIecKomy mponeccy? 8. Kakas paGota warme Beero
COBEPIIAIOTCS B XUMUIECKUX cucTemax? Kak ee MoxkHO paccuntars? 9. JlaliTe onpeneneHne SHTATBINN,
Kak ee moxno paccunrars?. Kak oHa o6o3navaercs, B yem m3mepsiercs? 10. Uro takoe Terosoit s¢dext
peaxmmu? Kax oH 0603HaqaeTCs, B 4eM H3MEPSETCS, YeMy OH PABCH IIPH MOCTOSHHOM nasreHnn? Jlakire
OTIPEIEIECHNE 3K30- ¥ SHAOTEPMHUUCCKON PeaKIii. UTo MOXKHO cKa3aTh 0 TemnoBoM sddexre obparnmoro
xuMuHeckoro Tponecca? 11. HUro wmsyuaer Tepmoxmmusa? UTo Takoe TEPMOXHMHUECKOE ypaBHEHUE?
ITepeuncinte 0coGeHHOCTH 3amyich TepMOXWMMHYECKMX ypaBHeHmH. 12, UTo Takoe cranfaprHas
OHTanBINs 0OpasoBanus BemecTsa? Kak oHa 0603HAYAETCS, B UEM M3MEPSIETCS M KAKUE 3HAYUECHUS MOMKET
npuaumars? 13. Chopmymmpyitre 3axon T'ecca. [ToSICHATE CMBICH 3TOTO 3aKOHA Ha PUMEPE XUMHYECKOM
peaximn. 14, Chopmynmpyiite crenctsre u3 3axona lecca. ITpuBeante matemarnveckoe BLIpaXKCHHE,
TTOACHUTE, JUIS pacteTa Kakod BEIMYHHLI OHO mpuMensercs. 15. Uro takoe surporms? B uem ona
usmepsierest, kak obosnawaerca? Kak ee moxknOo paccunrars? OT kakmx baxTopoB ona zasucut? 16.
[losicHnTe Ha mpuMepe, Kak W3MEHSETCS SHTPONHS BELIECTBA IpU TIOBBIICHWK Temmepatyphl. C dem
CBSI3AHBL OTH U3MEHEHUS? B KAKOM arperaTHoOM COCTOSTHMU HTPOITHS caMast BEICOKas ¥ nouemy? 17. Yro
TAKOC CTAHNAPTHASI SHTPOIMUS BCILECTBA, KAk OHa O0o03Hawaercs, B ueM wamepsercs? 18. Kax moxno
PacCInTarh M3MCHCHWE ODHTPONMH B IIPOIECCE XUMHYUECKHX peakinit? [IpuBemuTe Maremariieckoe
seipaxkerne. 19, Chopmynupyiire 2 3akoH TepMOTUHAMIKH. J[7Isi KAKMX CHCTEM OH npuMeHuM? Moxer
JtM peakiyd TpoTeKaTk ¢ yMCHbIICHUEeM dHTpormn? Kakwe jipa daktopa sBAstOTCS mBYOKYMEH CHoM
CAMOIIPOU3BOIILHOTO - TipoTekanust peaximu? 20, Kax paccunrars ouHepruio ['m66ca? Kax oua
obosnauaercs, B uem wusmepsercs? Ui wero UCTIONB3yeTest aTa BeswunHa? Kakosel KpuTepnn
+ CaMOTIPON3BOJIBHOTO TIPOTEKAHUS PEAKIIMY B ITPSMOM M 00paTHOM HarpapjieHun?

PABNIETL 4, XUMWYECKASI KUHETUKA, XUMWUYECKOE PABHOBECHE. 1. Uro u3yqaer
Xumuueckas knHeruka? 2. Uro Ttakoe koHueHtpanms? Kax oma o6ozmauaerca? Kak MIMeHseTCs
'KOHUEHTPAIHS UCXOIHBIX PEAarcHTOB ¥ MPORYKTOB TIPH nporexannu peakuwn? Ilpusemure npumep. 3.
HaliTe ornpeneneHvie CKOPOCTH XHMHUECKOMN peakiny, Kax owa o6osmawacresn? Kax ee MoxHO
paccuutars? Uto Takoe anemeHTapHBIN akT peakimn? 4. UTO Takoe TOMOTCHHbIC W TeTEPOTEHHEIC
peaknnn? Ilpusennrte mpumepst. 5. Uro Takoe oGparimsie W HeoGparnmete peaxiwn? Ilpuseante
npuMepbl. 6. OT KaknX (GakTopoB 3aBUCHT CKOPOCTh XHMHUYECKOL peakunu? 7. Kak M3MeHsSIETCS CKOPOCTH
[P USMCHCHWM  CTCTICHHW  JMCTIEPCHOCTH, arperaTrHoro  COCTOSHMSI, BHEINHETO OHEPTETHUECKOTO
Bosneicrers? 8. Kak 3aBHCHT CKOpPOCTH XMMHYECKOH peakiuum oT KOHUEHTpauni peareHtor? 9.
Cdopmynupylite 3aK0H HECTBYIOIMX Mace JUisi CKOPOCTH XHMUHYECKOIl peaxuun. Ilpusenure ero
MAaTeMATHHECKOC BhIpaxkeHNe. TosICH1Te, KAKIE BETHTIHET HCIIONB3YIOTCS B 9TOM BRIpaXeHHH, UTo Takoe
KWHETHHCCKOe ypasHenue peakuun? Kakue ects npasmia samucn 3[M mms peakmuit ¢ YyIaCTHEM
TBEPIBIX W Taszoobpasneix Bemects? 10. Yto Takoe KOHCTaHTA ckopocT  peakumn? Kax owa
obosnauaercsa? Ot wero ona sasucnut? 11, Kak 3asucut CKOPOCTH XUMHUHCCKOW PEaKIINK OT TEMHEPaTyphl?
Orser moscrmre. 12. Copmymupyiite mpasmiio Banr-Todda, mnpusennre ero wmaremarnueckoe
BhIpakenne. 13. UYro mokaswiBaeT TemmeparypHBI  K0ID(ULIHEHT ckopoctn  peakumn? Kax oH
obosnauaercs u 4wemy MoxeT 6bITh paser? 14, Urto Takoe sdextuBHOe coynapenve wactui? Kak
ASMCHACTCA SHCPTCTHKA CHCTCMBI TPH MEPEXONE OT WCXOJHBIX DPEareHTaM K IMPOAYKTAM PEakIiHi?
I[lprsemnre rpadutecknit npumep, oteer nosicrute. 15. UTo Takoe OHEPTHST akThBauny peakunn? Kax
oHa 0bo3HavacTes, B uem uamepsiercs? OT uero ona 3aBrucut? Kak CBA3aHbI CKOPOCTB PEAaKLNK 1 IHSPTHsI
axrusarnu? 16. lpusenure ypasrenwe Appennyca. TTosicHuTe, Kakue BETHUHHBI B HErO BXOISIT W KaKylo
3aBHCUMOCTE yCTaHABIMBACT OTO ypaBHeHwe, 17. Urto Takoe iaranusarop? KakoB MexaHW3M aeHCTBUS
karanusaropa? 18. Jladite onpenenenne xmmuueckoro pasHOBecus. UTo  Takoe paBHOBECHAS
KoHUeHTparws BerecTs? Kax oma oGoswawaercst? 19. Uto Takoe KOHCTAaHTA pasHoBecusi? Kak owHa
oGosHadaercs? Hammmmre MaremarHueckoe BBIpaXeHWe JUTT KOHCTAHTHI paBHOBECHS, MOSICHUTE, KAKHE
BETMHMHBL TaM HCTIONB3YIOTCs? [{aKOBBI NIPABHJIA 3aITHCH KOHCTAHTHI PABHOBECHS, SCITH B XUMHYECKOH
PCAKIMA yHacTBYIOT TBEpAbIE MM ra3000pasubie Bemectra? 20. Kakne (pakTopsl BIMMIOT Ha CMEICHHE
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XHMHUYCCKOTO paBHOBecHs? ITOSCHHUTE, YTO O3HAYACT CMELICHWE XMMHUYECKOTO PaBHOBECHS «BIICBOY,
«BmpaBo»? 21. Chopmymupyiire npunnun Jle-llarense. Kyna cmemaercs PaBHOBECHE TIPH TMOBBIIICHHH
HJTH TIOHKEHUN TEMIIEPaTyphl, XaBJICHHUS, KOHIIEHTPAIUN?

PA3JIIEJL 5. DJIIEKTPOXUMHWYECKUE TIPOLIECCHI. KOPPO3USI METAJUIOB. 1. Yro
M3Y9aeT OJICKTPOXUMMSI? 3a CHET Hero TpPOTEKAIOT 3JIEKTPOXMMHUHECKHe mpouecesr? 2. Uro Takoe
OKHCIIMTCIIBHO-BOCCTAHOBUTENbHBIC peaknnu? JlaliTe ompenesicHUE MOHATUSNM «CTEHEHb OKWCICHWS,
«BOCCTAHOBHTEIBY», «OKHMCIIMTENbY, OKHCIIEHWE», «BOCCTaHOBICHMe». [lpuBemure mpumepsl. 3. Uto
TaKoe oexTpoisl? M3 wero w3 wmsroranmsaior? Kakme TpONECCH MPOWCXOAAT HA MOBEPXHOCTH
MCTAJUTMHICCKOTO  JJICKTPOAA TPU TTOTPYKEHHH €ro B PacTBOP HWOHOB 3TOTO xe MeTtamta? 4. Kax
obpasyercs jBOHHON anexTpuueckuit cioi? UTo Takoe 3MCKTPOAHBI moTenuman? 5. Yro Takoe
PaBHOBECHBIH 97eKTPOAHBIH roTeHIman? Kak on o6o3HaqaeTes, B ueM m3mepsiercs? YTo xapakrepuiyer
ota BenuanHa? OT uero ona 3aBucut? 6. YTo Takoe CTAHAAPTHLIM BOAOPOIHBIN anextpon? Jlns gero ou
ucronbsyercsa? Uemy paBeH ero onexTpoansii moteniman? 7. Uto Takoe CTAHIApTHBIA TEKTPOAHBIH
norenuan meraya? Kak on obosnauaercs, B ueM mamepsiercs? Yto XapaKTEePU3yeT NaHHasl BeIIHUHHA?
Kaxne smauenus oma moxer npunammars? 8. OT kaknx (hakTOPOB 3aBHCHT QNEKTPONHBIN ToTeHIMAN?
Ilpusennte mnomHoe w coxpamteHHoe ypasHenust Heprcra. IlosicHWTe, Kakue BEJIHUMHBI  TaMm
MCTIONB3YIOTCS. B KakMX chywasx  WCHONB3YIOTCS 5TH  ypaBHeHHs? 9. UrTo TokasbiBaer psin
STICKTPOXUMIHCCKUX HaNPsHKEHNH MeTannos? Kak pacronoxeHsr Metaisl B 3ToM paay? C uem cpszana
BOCCTaHOBHTENbHAS clTocOOHOCTE MeTayuioB? 10. Uro Takoe rambBaHWueckHil snement? M3 uero oH
cocront? Msobpasure ycTpoHCTBO TaibBaHWUYECKOTO snemenTta. 11. Kax 3apsHKEHBI KaTol W aHoj B
ranpBanuveckoM anemente? Kakwe mpomeccsl npoTexaror y wmx mosepxHoctn? e BO3HMKaeT
IIEKTPUMECKMH TOK B TafibBAHWYECKOM dlieMeHTe? B KakoM HalpaBTeHWH JBIKYTCS JEKTPOHB! B
rajpBaHuieckoM amemente? 12. Ha npumepe ranseanmteckoro snementa Jlanuansa-SIko6u pacckaxure
KaKne SJICKTPOXMMHHCCKNE TPOLECCH TaM MpoTeKaroT. Harummre ypaBHeHUWs peakimi Ha Karojue o
anone. 13. Kak sanmceisaeTest cxema ransBannveckoro snementa? [IpuBennte npumep. 14. Yro Takoe
SJICKTPOABMIKYIIAs CHJTa TabBankIecKoro aemenTa? Kax ona obo3naudaercs, B uem usmepseres? Kak ee
MOKHO paccuntars? 15, Uto Takoe anexrponmms? M3 Hero coCTOMT cucTema, e TTPOTEKAET AEKTPOITN3?
Wsobpasute rpaduueckn. 16, Kak sapsikeHbl KaToi W aHol npu onexrponuse? Kakme mporeccr
ITPOTCKAIOT y TOBEPXHOCTH 3IEKTPONOB? 17, Kakne THIIBI 27€KTPOIOB HCIOIB3YIOTCS TIPH DIEKTPOITH3E?
‘U3 wero omm wsrorasmmeaiorcs? ITpuseanre nprumepnl, 18, KakoBEI 3aKOHOMEPHOCTH TPOTEKAHUSI
SJIEKTPOIM3a B pacrimaBax? Kakne mpoliecchl TpoTekaioT Ha anoje W karone? Ipusemnre npumep. 19,
KakoBb! 3aK0HOMEPHOCTH ITPOTEKAHHUS IEKTPONM3a B pacTBopax? Kakue MTPONECCHI MPOTEKAIOT Ha aHOJE
n karone? Ilpusenmre npumeper. 20. Chopmymupyiite 1 w 2 3axombI Qapanes. Ilpuseaure wux
MaTeMaTHIecKoe BhIpaKeHHUE. [losicHuTe, Kakme BENWYHHBI TaM HCITONB3YIOTCS W WX  CAMHWIBI
n3mepernst. Jlns kakux pacHeToR NpUMEHHMBI OTH 3aKkoHb? 21. UTo Takoe BBIXOI 110 Toxy? Kak ero
MOXHO paccunTars? 22, Uro takoe xopposust mertamior? Uem XapaKTePU3yeTCs TTPOLIECC KOPPO3UH?
Ilowemy xopposns HETaTMBHO BIMSET Ha MeTAaJUTMYUCCKHE KOHCTPYKIWH W winemms? 23. Uro Takoe
XHMHUUECKast Kopposus? B kaxux cpemax oHa mporexaet? Kakue GBIBAIOT THITBI XHMHUYECKOH KOPpO3uu?
Ilpusennte nprmepsr. 24. B ueM 3aKmouaeTest MEXaHU3M XUMHUECKOT Kopposun? Hanuumre ypasHemHus
peakumi, mpueearte npumepsl. 25. OT kakuxX (akTOpOB 3aBHCHT CKOPOCTH XUMHYECKOH Koppo3un?
Ilouemy y mHexoTOpBIX MeETAIOB €O BpeMEHeM CKOPOCTD Kopposuu samemsercs? Kakas cpena
criocoberryer npoTekannio kopposun? [pusemmre mpuvepst. [odemy ¢ POCTOM TEMIIEPATYPBI CKOPOCTH
Kopposuu Bozpacract? 26. Kakuie MecTa B U3/1e/HSIX 1 KOHCTPYKINSIX SIBISIOTCS KOPPO3WOHHO OMACHBIMH
n nowemy? 27. Uro Takoe anekTpoxuMmteckas Kopposus? B kaknx cpepax oHa nporekact? 28. B uem
3AKIIFOMACTCA MEXAHM3M SIICKTPOXMMUIECKOH koppo3nn? Kakas cpena eff ciocoGerayer? 29. Ha npumepe
KOppO3nH  CTalnm  KWCJIOPOZOM  BO3JyXa BO BIKHOM cpele TOSICHHTE MEXaHW3M  MPOTEKAHMUS
SIEKTPOXUMUIECKOH  Kopposwu. 30. Kakne wmerammel wamGosnee romBepkeHbl kopposun? Ilouemy
HCKOTOPLIC METAJUTBI, HECMOTPST Ha& WX BBICOKYIO BOCCTAHOBHMTEBHYIO CIIOCOGHOCTD, HE MOIBEPraloTest
xopposuu? IlpuBennte NMpuMepbl Takux MeTanTos. 31. Iepeuncnure METOABI 3alMTHI METANIOB OT
Kopposuu. 32. Hro Takoe nernposanne Meramior? Kakue Beuiectsa BBICTYTAIOT JIETHPYIOIIUMHU
noGaBKaMK W KAK OHW BIHSIOT Ha cBoiictsa metamna? ITouemy mpu JICTUPOBAHUH METaJIa CKOPOCTH
Kopposun 3ameisieres? Yem oBycIToBIIEHO TO, YTO COBPEMEHHBIE CTATH SBISIOTCS HepykaBerommuMu? 33,
Hro rakoe sammTHBIE MOKpbITHA? M3 wero omw maroTasnwBalotcs? 34, B ueM oTTHme KaTOJHBIX H
AHOIHBIX MCTATMMECKUX MOKPBITHH? TT0SCHNTE MEXaHW3M 3aIMTbl TAKWX TOKPHITHI Ha TpHMepax.
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Kakne Henocratkw ecTh y TOro WIH HMHOrO THMA HOKPeITHA? 35. M3 4ero W3roTaBIHBAIOT
HEMETAJUTMICCKHE 3alUTHBIC MMOKpBITHA? [IpuBemnTe npuMepsl. KakoBel HEOCTATKH TAKNX TOKPBITHIL?
36. Ha 1em 0CHOBaHBI METOIBI 3IeKTPOXUMMYECKOH 3amuThl? [TOSICHITE MEXaHu3M NMEKTPOXUMHHECKOH
3aUTHI Ha PHMEPE METOMA MPOTEKTOPHOM 3aIUTHI CTAILHOTO TPyOOIpoBOia B MOpCKO# Boze. 37. Uto
TaKOe KaTOMHAs W aHOAHAs 3amuTa? lloscHuTe MexaHM3M 3amuTel Ha TipuMepax. 38. Pacckaxkure 06
M3MCHEHNH CBOACTB KOpPO3HOHHOU cpenpl. Kaxumu crocobamu oHo pocruraetes? 39. Kakue axrops

HYXKHO YHUUTBIBATE TIPH KOHCTPYHPOBAHWH H3ZEIMH, UYTOGBI TIPEIOTBPATHTH MPOLECCH TPOTEKAHUS
KOppo3uu?

PA3IIEJL 6. ®A3OBBLIE PABHOBECUS B TETEPOI'EHHBIX CUCTEMAX 1. Jlaitre
ONPERENEHNe NOHATHIO «(a3sa». 2. UTO Takoe reTepOreHHBIC M rOMOreHHble chcTembr? 3, Uro Takoe
(hasosoe pasrosecue? Hem oro xapaxrtepusyercs? 4. ChopMymupyiite MpaBmiIo (az ['m66ca, mosIcHUTE,
KaKue BEIMYIMHBL Tyna BXomsT. 5. Urto Takoe muarpamma coctostaust? 6. [lpusemwte amarpammy
TJIABKOCTH  IBYXKOMITOHEHTHOH CHCTCMBI € TIPOCTOH DBTEKTHKOM (DBTEKTHHCCKYIO JHArpamMmmy),
Oxapaxrepusylite JTHHHM, TOUKM W OONacTH 2Tolt mmarpamvsl.. 7. Yro Takoe oBrexTHka? 8.
Cdopmynmpyiite npasuo peruara. Jlis qero ono ucnonszyetes? 9. TIpuBennte quarpamMMy MIaBKOCTH
JBYXKOMTIOHEHTHON cHCTeMBI, oOpasyromeli ycTORUIHBOE XMUMHUHUECKOE COENHHEHHE (IMCTEKTHHECKYIO
anarpamMmy). OxapakTepusyHTe NWHWH, TOUKW W obnactv oToif amarpammel. 10. Uto Taxoe TBEPBIT
pacteop? 11. JlaifTe xapakTepucTHKy TBEpAbIX PaCTBOPOB BHEJPEHWS, 3aMEIICHWs W Boautanus. [lpn
KaKuX ycioBusx oOpasyroTcs 9T Tumsl  pactBopos? 12, [lpuBeante mwarpaMmy  IUTaBKOCTH
JABYXKOMITOHGHTHOH ~CHCTEeMBI, 00pasyromell TBEepABIl pacTBOp 3aMCLICHWs ¢ HEOTPAHHYEHHOH
pacrBopumocTbto. Oxapakrepusyiite JmHWW, Toukw n obnactu 3ToM smarpammel. 13. Tlpusemmre
AvarpaMmy TUTAaBKOCTH JIBYXKOMITOHCHTHOM CHCTeMBI, 00pasyiommieil TBep/blil pacTBOp 3aMELIEHUS C
OTPaHHHCHHON PacTBOPHMOCTBIO. OXapaKTepusyiTe JIMHNHK, TOUKH U 061ACTH 3TOH AUArpaMMBEL.

3.4 TeMbl KOHTPOJBLHBIX padoT
1. OcHOBHBIE IIOHSTHS! M 38KOHBI XUMHHI

2. OCHOBHBIE KITACCHI HEOPTAHHICCKUX COSIIMHEHHH, PeakiinonHas criocoGHOCTS BELIECTB,
3. DHepreTrKa XUMUHECKHX MPOIECcoB, XMUMHUUECKas TEPMOINTHAMHUKA.

4. Xvumugeckas KHHETHKA, XUMHICCKOE PABHOBECHE.

5. DNeKTpOXMMHYECKHE TTPoLiecchl, Kopposus MeTasos.

6. ®azoBble PABHOBCCHS B IETEPOrCHHEIX CHCTEMAX,

KOHTPOJILHASI PABOTA Nel «OCHOBHBIE HOHSATHA U 3AKOHBI XUMU»

1. Omnpenenmre sxBuBaneHTHyIO Maccy NayCOs.
Cxoneko mostekyint conepxutest B 0,2 Moy NH;?

3. Kaxoit obbem oxcuna yrinepoxa (IV) Beugesmrest (H.y.) Npu TepMmdeckoM pasnoxernn 200 kr
CaC03 ?

KOHTPOJLHAS PABOTA Ne2 «OCHOBHBIE KJIACCHI HEOPTAHUUECKUX
COEIVMHEHWU. PEAKITHUOHHAS CIIOCOBHOCTDL BEIHECTB»

I Viaxnte, K KaxknM K1accaM COGHMHCHMI (TMAPOKCHIIBI, KUCIOTEL, COJM, OKCHIbI, OHHApHBIC
COENVHCHMS) OTHOCATCS Crejyomme BemectBa: NayO, H,SO4, Cu(OH),, Ca(NOj),, Ba(OH),,
H3POy4, NayCOs, SO;, CaS, AIN, HazoBure 3TH coeIMHEHNS.

2. Kaxwe tumer coneii moryr o6pasosbisarses npu peakyn HySO, w NaOH? Hanwmvre YypaBHEHUS
PeaKumi, yKaXUTe TUIT COJIM, JlaiiTe HAa3BAHWS TOJYUEHHBIM COSIHHEHNSM.

3. Yro Takoe amporepHocTh? Hanumute ypaBHeHMs peakiliy, TMOKA3bIBAIOIINE am(poTepHbIH
xapaktep Al O3 Ykaxure, K KaKoMy KIaccy COSAMHCHMH OTHOCSTCS MPOMYKTHI PEaKIii,
HA30BUTE MOJIYHICHHbIC COCTUHEHHSI,

KOHTPOJUILHASA PABOTA Ne3 «JHEPTETUKA XUMHUUYECKHX MPOIECCOB.
XUMHMYECKAS TEPMOJUHAMHKA»
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1. Paccumraiire TemmoBo#t adekt peaxuun obpaszoBaHus oxcuaa cepsl  (IV), sanuurnTe
TEPMOXMMHYECKOE YPAaBHEHHWE peakiwy. BBIUHCIATE Maccy TpOpearnpoBaBIUCii CEphl, €CJIM B
pe3yJbTare peaknnu BeIAEHIoch 92,8 K/ TeroTs!.

Simg) + Ozt = SOape)

2. PaccuntaB wusmenenue osHeprunm ImOOca, yCTAaHOBHTE, BO3MOXHO JIM CaMOIIPOM3BOJIBHOE
MPOTEKaHNUE Peakiiuy mpu 35 e} :

MgCO3(ma) = MgO(nm) +C02(2)

KOHTPOJILHAS PAGOTA Ned «<XUMHUYECKASI KWHETUKA. XUMHWYECKOE
PABHOBECHUE»
1. Hanwmmmmre KWHETHYECKOE YPAaBHEHHUE PEaKInu:
O3+ NOpy = Oz) + NOy)

2. Kax u3MeHHTCS CKOPOCTh PEAKINH, €CIIH: a) B CHCTEME YBEJIMYHTD JaBlieHue B 3 pasa; 0)
YBEJNMUNTEL KOHICHTPAIMIO 030HA B 2 pasa; B) YBEJIMUUTH KOHIEHTpamuio okeraa asora (II) 8 3
pasa.

3. TemneparypHbiif ko3(QQHUIMEHT cKOpPOCTH peakuuun paseH 4. Ha CKOJIBKO TpamycoB HYMXHO
YBEJTHUNTE TEMIICPATYPy, YTOOBI CKOPOCTH peaxiiny Bo3pociia B 64 paza?

4, OnpenenyuTe SHEPTUIO aKTHBALMH PEAKINW, KOHCTaHTa ckopocTH KoTopod mpm 298 K pasna
3,1'10'4, anpu 313 K cocrasnser 8,2'10’3.

KOHTPOJILHASI PABOTA No5 «QJIEKTPOXUMHUYECKUE MMPOLECCHI. KOPPO3USI
METAJIJIOB»

1. 3ammcats cxeMy TallbBAHWHECKOTO 3JIEMEHTd, COCTOSIIIEr0 W3 BUCMYTOBOTO W IIMHKOBOTO
ANIEKTPOMOB, TIOTPYXKEHHBIX B PAacTBOPEl CBOWX COJIEH; HAMUCATL YPABHCHHS OIJCKTPOIHBIX
MIPOTECCOB; HalncaTh YpaBHCHHME pPEakLMH, KOTopas TNpOTeKaeT B raJIbBAHUYECKOM IJIEMCHTE,
paccunTaTh JMEKTPOABMIKYIIYIO CHUITYy TAJBBAHWYECKOTO DJIEMEHTA NMPU CTAHIaPTHBIX yCJTOBI/ISIX
paccuuTaTh )ﬂLKTpOZ[BI/I)K}’HIyIO CHITY 1aﬂbBaanwK010 snemenTa nipu temreparype 30 0C n
KOHILICHTPALUsIX HOHOB C(B1 "y =0,1 mous/; C(7n =1 moms/u.

2. Kaxwue npomykTsl 06pasyiores mpu anektposinze Bogroro pacrsopa CaCly? Hamumure ypasnenns
IEKTPOJIHBIX TIPOTIECCOB. BBRIUMCIUTE MacCy WJIM 00BEM NPONYKTOB, BEUICISIONXCS HAa

NEKTPOMAX, CITH B TIporiecce atekTposuza 3arpaveno 10722,2 K snexTpudecTBa, a BBIXOJ 110
Toky cocrasiseT 90%.

KOHTPOJLHAS PAGOTA Ne6 «®PA3OBBIE PABHOBECHS B TETEPOI'EHHbBIX
CUCTEMAX»
1. Jlaiite ompejienenue TOHITHIO «(aszay.
2. llpusenure ariarpaMMy TUTABKOCTH ABYXKOMTIOHEHTHOH CHCTEMBI € ITPOCTON OBTEKTHKON
(aBTEKTHUECKYIO Auarpammy). OxapakTepu3yfdTe JIMHUH, TOUKNA U 00J1acTh 3TOH A¥arpaMMel.
3. Yro Takoe KOHTPYIHTHOCTH?

3.5 Temnr naboparopunix pador
JlnarpamMma TIaBKOCTH IBYXKOMIIOHEHTHOH CHCTEMBI
Onexrponus. Kopposzus
CKOpOCTb XMMHUUECKUX peaxinil. XUMHUIECKOE PABHOBECHE.
Ompenenienne TenaoBoro 3 Ppexra peakiiny HERTPaIN3aluu

3.6 3auér

BOITPOCHI K 3AUETY (ITPOMEXXY TOYHBIN KOHTPOJIb 3HAHWN)
1. Ilpenver Xumuu. ATOMHO-MOJIEKYNsIpHAs Teopusi. OCHOBHBIE IIOHSATHS: aTOM, MOJICKYJA, WOH,
xumuueckuit anmement, [lpocteie w cnoxHble Bemecrsa. Mok, MorspHas Macca. OKBHBAJICHT,
JKBUBAJICHTHAS Macca.
2. CTeXMOMETPUUECKHE 3aKOHBI: 3aKOH SKBHBAJCHTOB ([IOHSTHE DKBHBAJIEHTA U SKBUBAJIEHTHOH MacChl),
3aKOH MOCTOSIHCTBA COCTaBa XUMHUUECKUX COCANHEHNH,
3. T'a30BBIe 3aKOHBI: 3aKOH OOBEMHBIX OTHOILEHWH, 3aKOH ABOTap0, 3aKOH HKBUBAJICHTOB,
4. Krnaccnukarvs XUMHUECKAX COCTUHCHWH, BUHApPHBIE COEIIMHEHUSI, WX OCHOBHBIE THIBI, CTENneHb
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okucsenust, CoctaB OMHAPHBIX COEMHEHHIA,

5. Kuenorst, conmm, 0cHOBaHMSI, OKCHIBI, X KTACCH(PHKALHS H XHMHYCCKHE CBOHCTBA

6. Ceolicta amporeprocTu. Peakiimonnas criocoSHOCTD amM(pOTEPHBIX OKCHIOB U I'HAPOKCHIOB.

7. XuMuueckas TepMOIWHAMHUKa. IIOHATHE XWMHYeCKOM CHCTEMBI, THIIBI CHCTEM. PaBHOBecHOE
COCTOSTHUE CHCTEMBI,

8. Tumel  TepMOAMHAMHYECKHX — MPOIECCOB: oOparimele, HeoGpaTHMble,  CaMOIPOM3BOJBHEIE,
paBHOBeCHbIC. OCHOBHBIE TIOHSATHS TEPMOANHAMHUKH: BHYTPEHHSIS SHeprus, paboTa, TermIoTa,

9. lepssiit 3axon Tepmoaunamuxu. [Torstre suransmmm. Teropoi o(pdext peaknnu, IK30TepMUIECKHE
Y OHJIOTEPMHUYECKHE PEaKIIUH.

10. Tepmoxumnaeckre ypaBHeHHUS 1 X 0cOGEHHOCTH, CranaapTHbIe TEIUIOTH 00pasoBaHws BEIECTB,
1. axon Tecca, ciemcrue u3 zakoma lecca. IlowmsiTie 3HTponwH. Bropolt m Tpertmit 3akoH
TEPMOANHAMUKH,

12. CamoTipon30BOSIEHEIE TIPOLECChl, JHTANBIHHHEIN 1 SHTPOTTHHHBIA (PaKTOPBI XUMHUYECKHX peaKLni,
Oneprus ['mb6ca.

13. Xwumnueckast knnernka, ToMoreHHble u PCTEPOTeHHbIE peakind, CKOPOCTh XHMHYESCKOH PeaKiuy.
DaxTOpBI, BIUSIOLINE Ha CKOPOCTE PEAKIIHT,

14, Binsnve KOHIEHTpALHN Ha CKOPOCTh PEAKIAH. 3aKoH aeficryronmx mace. KoHCTaHTa CKOpOCTH
peakunu,

15. Brusinne Temmiepartypsl Ha CKOPOCTH peaktmu. Ilpasuno Bawt-Todda. DHeprus axrtusanmn w
ypasHenne Appenwnyca.

16. 3aBHCHMOCTE CKOPOCTH PEAKIIIK OT Katanmsaropa. Karanms

7. Obparnvble W HeoGpaTMMble XUMHYECKWE peakinu, XwuMudeckoe paBHoBecne. KoHcTanTa
paBHOBECHSI. 3aKOH NEHCTBYIONIMX MACC JUIS PABHOBECHS, [prnuun Jle-Ilarenve. CHBUT XUMIHECKOTO
paBHOBECHS,

18. OxmcmuretbHO-BOCCTAHOBHTENBHBIC peakinn. CTeneHn OKWCJICHWST, OKMCIIEHUE W BOCCTAHOBIIEHHE,
DJIEKTPOAHBIE TPOLECCHI, DIEKTPOAHbIE TOTEHIHA. VYpasrenwe Heprcra,
.19.- TaneBanwgeckuit  smement, DJNEKTPOXUMHUUCCKHE  TTPOLECCHI, ONEKTPOIBMKYIAs  CHJIa
FalbBaHNIECKOro dneMenTa, CTaHIapTHEIN BOXOPOLHBIN SMEKTPOLL.

20. Drexrponus B pacrinase, DNEKTPOTN3 B pacTsope,

21. 3axonsr Gapagest. Berxos 10 Toky.

22. Koppo3swst MeTasios: XuMHHeckasl, JIIEKTPOXMMHUUECKAS,

23. 3ammra METaNIIOB OT KOPPO3HH,

24. ®asoseie pasroBecust. Masa, reTePOrcHHAs W FOMOTCHHAS CHCTEMA. IpaBuno ¢as I'mG6ca. Crenens
cBOOO/IBI, KOMTIOHEHT, OTHOKOMITOHCHTHBIC CHCTEMB. Jlnarpamma COCTOSTHUSI BOJIBI.

25. JlnarpamMMb! MTaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM. DBTCKTHKA. Ipasusno peraara.,

206. Teeprbie pacTBOpbI. THITE TBEPIBIX PACTBOPOB: 3aMCILEHMUs, BHEIPEHUS, BEIYUTAHUSI,

4 Meroanueckne MaTepHaIbl
Hnsi oBecnieuenns mpouecca o6yqeHHs W peleHns 3aay 00yHeHNsT MCTIONB3YIOTCS CHEAYIOLINE
MaTepuabl:
- MCTOAMMCCKAE MATCPHAITBL, ONPEIEIITIONE [TPOUEAYPEI OLEHNBAHKS 3HAHUI, YMEHUH, HABBIKOB

¥ (WIIH) ONIBITA JICATETBHOCTH, XaPAKTEPH3YIOIHX ITaIlbl (bopmupoBanus KomrteTeHwMi, coracHo m. 12
paboueil mporpammal,

4.1 OcHoBHag quTeparypa

1. Koposun H.B. OGmas xumus : yueGHnK it Bry3oB / H. B. KoposuH. - 7-¢ usn., nenp. - M. :
Bercias wrcona, 2006, - 556[4] ¢. : i, tabu. - ([loGeanrens KOHKypca yHeOHUKOB). - bubmuorp.: ¢. 546.
-Ilpenm. yxas.: ¢, 547-558. (aymim: 218 ak3; cusl: 1 ox3.; cuss: 1 3K3.; Beero 220 2k3.)

2. OcHoBbl 00Imelt W (U3NYECKOH XHUMHH [Dsrextponneiii pecype]: Yuebroe mocobue/ M.B.
Tuxonosa, U.A.Exumosa; Towmckwit FOCYAApCTBEHHBI  YHWBEPCHUTET CHCTEM  YIIPABICHUS W
pagnoanexTpornkn (Tomek), Kadenpa pamnosnexTpoHHEIX TEXHOTOTMHA M 9KOJIOTHYECKOrO MOHUTOPHHTA.
- DNeKTPOH, TekcToBble AaH, - Tomek: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)

4.2 Jlonoainuesibuast IMTepaTypa

1. Dwanxa HLJL O6mas xumus © yueGiioe nocobue s By308 / H. JI. I'mornka. - 11-e usn. - M.-J1.

Xuwmust, 1964, - 688 c. : nir., tabn. - Umen, ykas.: ¢. 669-670. - [penm. ykas.: c. 671-688, (aymi: 37 5x3.;
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BCero 37 nk3.)

2. Axmero H.C. Heoprarmmaeckas xumus : yuebHoe nocobue st By308 / H. C. Axmetos. - M. :
Beictrast wxona, 1969. - 638[2] c. : wm. - [lpenm. ykas.: ¢. 629-639. - B, w. (cusl: 1 ox3.; ayri: 12 k3.,
cu35: 2 3K3..; Beero 15 ax3.)

3. Xnmusi: Yuebnoe nocobue / I B. Cmupros, I M. Sxyunna; MuHHCTEpPCTBO obpasoBanus
Poccufickoit  ®enepaunn, Tomcknit TOCYNapCTBEHHBIH  yHWBEPCHTET CHCTEM  YIIPABJICHUS W
pannoanexTpornkH, Kabeapa TexHONOrNN pagnoaeKTpoHHo# anmapatypel. - Tomek : TMLYIO, 2000. -
157 c. iwn. (aynm: 27 ox3.; cusl: 3 9x3.; cusS: 1ox3.; Beero 31 ax3.)

4. I'mina HJL 3anaww w ynpaxsenns no obuwel xuvun © Yuebroe noco6ue st ysos / H. JI.
[maka. - 20-e w3n., crepeotwm. - M. : Xuvus, 1973. - 263[1] ¢. : . - B. 1. ( ayHir: 37 9K3.; cusl: 1ok3.;
Bcero 38 3k3.) 4

5. Hnkwn EB. - Xumus [Texer|: yueGHoe nocobue / E. B. Unkun; MuHUCTEPCTBO 06pa3oBaHus 1
Haykn Poccmitckolt Penepanmn, ToMcknit rocylapCrBEHHBIH YHUBEPCUTET CHUCTEM YIPABIICHWS W
panmoanexrpornku (Tomek), Paxynsrer quctanimonnoro obyuenus. - Tomek: Db Korrent, 2012, - 170
¢.: Wi - bubsmorp.: ¢. 157, (aynn: 57 sk3., cusl: 3 ox3., cu3S: 2 2K3.; Beero 62 5K3).

6. Xumus [DnekTpoHHBId pecype] : yuebnoe rocobue / E. B, Ynknn ; Tomcknit rOCyNapCTBEHHBIH
YHUBCPCUTET CHCTeM ynpasjicHust n  pajpuoosnextponukn (Tomck), Kadenpa pammosnexrpoHHbIX
TEXHONIOTHH M HKOJTIOTMYECKOT0 MOHHTOPUHTA. - DICKTPOH. TeKCToBble aaH, - Tomek @ [6. u.], 2012, - on-
line, 170 ¢. - b. . ( http://edu.tusur.ru/training/publications/1138)

4.3 Yuebno-meToanuecke nocobus u nporpaMmMHoe oGecredeHne

s obecreveHn s AMCHATIINEB] HCI0JBL3Y10TesI cieyromue Y MIT:

L. Xumust [Dnexrponnriit pecype]: MeTonuueckne yKasanust 1jisl MpOBECHNS TPAKTHICCKHX 3aHATHI 1
Opranu3alny CaMOCTOSTCILHON paboTel CTyAeHTOB 10 jucuuiumae «Xwumus»/ Tuxonosa M.B;
2015. - 21 ¢. (https://edu.tusur.ru/training/publications/5137)

2. Ynkun E.B. JlaGopatoprkie paorsl 1o xumnu [Teker]: yueGuo-MeTommueckoe mocobue / E. B.
Huxna; Munncreperso obpasosannst 1 Hayki Poceuiickott ®eneparnn, Tomeknit rOCYHapCTBEHHBIH

- YHMBEPCHTET CUCTeM yrpaBieHus u pagnoosnextponnkn (Tomek), Kadeapa pannosiekTpoHHBIX
TEXHOJOTHH ¥ JKOJOTHHECKOTO MoHwropuira. - Tomck : TYCYP, 2012. - 77 ¢. : wn., Taby, -
~ bubmwmorp.: ¢. 73. (aym: 45 s13., cusl: 3 2k3., cu3s @ 2 9K3.; BCero 51 9K3.)

3. Unkun EB. C6oprik samad mo obmeit xumum [Texcr] @ yuebro-meTonmveckoe mocobue / E,
B. Ynknw; per. xamu. xum. mayk A. M. Tasanos; pen. C. S Anekcamaposa; MuHHCTEpCTBO
obpasoBanns m mayku Poccuifckoit Menepaiin, ToMckiil rocyrapeTBeHHBIN YHUBEPCHUTET CHCTEM
yrpasreHust v pannoaniektpornkn (Tomek). - Tovex: Tomcekn#l rocynapcTBeHHBIA YHHBEPCHTET
CHCTEM YTpaBJIeHUS W paawossiekTporuii, 2015. - 296 ¢. (PDTOM: 50 sk3.; cusl: 1 ak3; cuss; 5 ok3.;
ayHit: 48 oka.; Bcero 100 2k3.)

4. Qnxnn E.B. JlaGopartopusie paGoTbl 1o Xumun [ DieKTpoHHbI pecype] @ yueBHO-METOHYUECKOE
nocobue / E. B. Ynxnu ; Tomckinif TocylapcrBEHHBIH YHUBEPCHTET CHCTEM YTIPABICHWS W
pagnoonektponukd  (Tomck), Kadeapa pasHodIckTpOHHBIX TEXHONOTHH W DKOJOTHYCCKOTO
MOHUTOpPHHTA. - DJEKTPoH, TexcToBule mail. - Tomck: [6. w.], 2012. - on-line, 78 ¢. - B. w
( http://edu.tusur.ru/training/publications/3020)

5. Ynknn E.B. COopauk 3amau u ynpakaeruit no o6meit xumun [ DeKTpoHHBIit pecype] / E. B, Ynxun;
Tomexnit roCy/1apCTBEHHEI yHUBEPCHTET CHCTENM YIPaBICHHS W pannoanextporuky (Tomck),
Kadenpa pannoanektpoHHEIX TEXHOMOIHIT 1 9KOTIOTHIECKOTO MORHTOPHHTA, - DNEKTPOH. TEKCTOBBIC
nan. - Tomek: [6. n.], 2012, - on-line, 220 ¢. - 1. 1. (http://edu.tusur.ru/training/publications/642)

4.4, basel JaHHBIX, HHYOPMAIHONHO CAPABOYHBIC H MOUCKOBLIE CHCTEMBI
1. http://edu.tusur.ru — HayuHO-00pasoBaTeBHLL TTOpTAN
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru = — HH()OPMALTMOHHO-CTIPABOYHLIE
pecypeel
3. htip://elibrary.ru — nayasas snexrponHas Gubnrorexa
4. htip://WwWw.tWirpx.com — aJIeKTpOHHbIE KHHIW 110 XHMUH
5. http://mv-tihonova.ucoz.ru - undopmarionnsiii caiit s crynentos TYCYPa
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