MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
Xumusa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 1

Cemectp: 2

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 2 cemecCTp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 30 30 4yacoB
3 JIabopaTopHble 3aHSTHS 24 24 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 90 90 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4yacoB
6 CamocrosiTesibHasi paboTa 54 54 4acoB
7 Bcero (6e3 3k3ameHa) 144 144 YyacoB
8 ITogroroBka u cZjaya 5K3aMeHa 36 36 YacoB
9 OO6111ast TPYyZI0EMKOCTh 180 180 YacoB

5.0 5.0 3.E

JK3aMeH: 2 ceMeCTp
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JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cmeumansHOCTH) 11.03.03 KOHCTpyWpOBaHWe U TeXHOJIOTUS 37€KTPOHHBIX CPEeZCTB, YTBEPKIEHHOIO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:

CTapIMii npenojaBaTeb Kad.
POTOM TuxoHosa M. B.

3aBepytomumii obecreunBarolei Kag.
POTOM Tyes B. .

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, pOoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
Harpas/ieHUs [T0JrOTOBKH (CIeLjaabHOCTH).

Hexan PKD OsepkuH /1. B.
3aBe/lyIOLLUI BbITyCKarolei Kag.

POTOM TyeB B. .
OKCIIepThI:

JoueHT kKad. POTOM Exumona U. A.
JoteHT kKad. POTOM Hecwmenosa H. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
v3yuyeHUe XMMUUeCKUX CUCTeM U (yH/JaMeHTa/lbHbIX 3aKOHOB XMMHUU C TO3WLHUNA COBPeMeHHOU
HayKu
(hopMHpOBaHHEe HAaBBIKOB SKCIIePUMEHTA/TbHBIX UCC/AeA0BAaHUM /11 3yUeHUs] CBOMCTB Bell|eCTB U
VX PeakIMIOHHOM CTIOCOOHOCTH.

1.2. 3agauM JUCIHUILIMHBI
—  U3yueHHe XMMUYEeCKUX CHUCTeM;;
— wu3yueHue GyHJaMeHTa/lbHbIX 3aKOHOB XUMUHU;;
—  W3yyeHHe CBOMCTB BeIIeCTB U X PeaKI[MOHHOU CTIOCOOHOCTH. ;
5
2. Mecto puciMiuidHbl B cTpyKrype OITIOII

HMucuuruinHa «Xumus» (B1.5.7) otHocuTtcs K 670Ky 1 (6a3oBast 4acTh).

[IpeaiieCTByOIIMMUA  AUCLUIIMHAMY, (OPMUDYIOIIMMU  Haua/ibHble  3HAHUS, SIB/SIOTCS
ciepyrone AUCcLUIVIMEBL: MaTtemaruka 1, ®usvka, Pusnueckas XUMUS.

[TocneayromwymMy AUCLHUIIIMHAMU SIBSIFOTCS: be3omacHOCTh »Ku3HezeATeIbHOCTH, Marepuasisl U
KOMIIOHEHTHI 3/IeKTPOHHBIX CPe/iCTB, [10/ynpOBOAHUKOBBIE HAHOTETEPOCTPYKTYPhl, PUMKO-XUMUUeCK1e
OCHOBBI TEXHOJIOTMM 37IEKTPOHHBIX CPE/ICTB, JKOJIOTHSI.

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JUCHUII/THHBI

[Mporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHLWH]:

— OIIK-1 cnoco6HOCTBIO Mpe/ICTaB/ATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUI HayuHYIO
KapTUHYy MHDAa Ha OCHOBe 3HaHUS OCHOBHBIX TOJIO)KeHHH, 3aKOHOB M METO/IOB eCTeCTBEHHbIX HayK U
MaTeMaTHuKy;

B pesynbraTte u3yuyeHUs JUCLUIUIMHBI CTYAEeHT J0/DKeH:

— 3HaTh OCHOBHbIe TIOHATUSI M 3aKOHbl XMMUH, TeOpeTHYeCKHe OCHOBBI CTPOEHHUsl BelllecTBa,
CBOMCTBA BeIIeCTB W WX peakLUHMOHHYIO CIIOCOOHOCTb, YCJIOBUSI TIPOTeKaHUs peakLui, (akTophl,
B/IUSIIOLIME HA CKOPOCTb M HarpaB/ieHHe MpOTeKaHWs peaklvy, SHepreThyeckue M3MeHeHUsl B Mpoliecce
NIPOTEeKaHUs1 peakLdH, CrocoObl BbIpa’KeHUWsI KOHLIEHTpPAlL[Ui U CBOWCTBA pPAacTBOPOB 3/€KTPOUTOB U
He>3/IeKTPOJIUTOB, OTpe/ieieHHue KUCI0THOCTH Cpe/ibl, 3aKOHOMEpPHOCTH MPOTeKaHUsl 3/IeKTPOXUMUUECKUX
TIPOL{eCCOB, MPOLIECChI KOPPO3WUK META/IJIOB U METO/bI 3all[UThl OT KOPPO3HHU.

— yYMeTb MCII0/Ib30BaTh TeOpeTUUeCKWe 3HaHWS [/I pelleHusl MpakKTUUecKuxX 3ajad, /s
VIHTepIipeTaLiy pe3y/bTaToB SKCIepUMeHTa

— BJafieTh HaBbIKAaMU TIOCTAHOBKKM U TIPOBeJeHUs JKCIepUMeHTa, 00pabOTKH pe3y/bTaToB
JKCIepUMeHTa

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO1ast TPYA0EMKOCTh JUCLIMIUTMHBI COCTaB/sseT 5.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Ne Bugpl yueOHOM fieaTeTbHOCTH 2 cemecCTp Bcero Euuunibi
1 Jlekiumn 36 36 JacoB
2 [TpakTryeckue 3aHATHSA 30 30 yacoB
3 | JlaboparopHble 3aHSTHS 24 24 YacoB
4 Bcero ayquTOpHbIX 3aHATUM 90 90 4yacoB
5 V3 HUX B MHTEpaKTHUBHOU (hopme 12 12 4acoB
6 CamocTosiTesibHas paboTa 54 54 YacoB
7 Bcero (6e3 3x3ameHa) 144 144 4yacoB
8 ITogroroBka u cZjadya sK3aMeHa 36 36 YyacoB
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9 OG6111ast TPYZI0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN
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1 | OCHOBHBIE TIOHATHS U 3aKOHbI XUMHH. 2 0 4 8 OIlIK-1
2 |Crpoenue atoma. [Teprorue ckuit 4 2 0 4 10 OIIK-1
3aKOH M MepuoAudeckasl CucteMa
XUMUYECKUX 37IeMEHTOB
O..Menpeneesa.
Xumuyeckas CBs3b. 0 11 OIIK-1
4 | OCHOBHBbIE KJIaCChl HEOPraHWYe CKUX 4 0 4 12 OIIK-1
coeliHeHUN. PeaklIMOHHas
CTIOCOOHOCTD BeIIeCTB.
PacTBopBI. 7 21 OIlIK-1
6 | DHepreTuka XUMHUUYeCKUX TTPOL[ECCOB. 7 19 OIlK-1
XuMHUUeCcKasi TePMOAUHaMUKa.
7 | XuMrueckas KUHeTUKa. XUMUYeCcKoe 4 4 6 7 21 OIIK-1
paBHOBeCHe.
8 |DnekTpoxumMuyeckue rpoLeccel. 6 4 4 9 23 OIIK-1
Koppo3us metasnios.
9 |®da30Bble paBHOBeCHs B IreTepOreHHbIX 4 4 4 7 19 OIIK-1
cucTeMax
Utoro 36 30 24 54 144
5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (10 JIeKIUAM)
Copep>kaHye pasziesioB AUCLMIUIMH (T10 JIeKIUsIM) TIpHBefieHo B Tabnuie 5.2.
Tabsmura 5.2 - CogepykaHue pa3esioB JUCHUTIIVH (TI0 JIEKIUSIM)
. <]
g s
g Sz
CopepykaHue paszesioB JUCLUIUIMHBI 110 = > O
HasBanus pasjesnos ACP pasa AR S o &
JIEKLIUSIM g g g
S8 g =
=Y o 2
= S
2 cemeCTp
1 OCHOBHBIE MOHATHS U 3aKOHBI [TpegmeT xvMuKM. ATOMHO-MOJIEKYJISIpHAs 2 OIlK-1
XUMUH. Teopusi. OCHOBHBbIE TIOHSITUS: aTOM,
MoOJIeKy/ia, XUMUYeCKUI 3/1IeMeHT.
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IIpocTele u C/i0XKHBIE BellleCcTBa. BieHne
asutorpornuy. MojiekysisipHasi Macca.
Monb. MonsipHast Macca.
CrexroMeTpHUueCcKUe 3aKOHbI: 3aKOH
5KBHBAJIEHTOB (TIOHSATHE SKBUBajeHTa U
5KBUBAJIEHTHOW MacChl), 3aKOH
MOCTOSIHCTBA COCTaBa XUMHUUECKHX
coeyHeHUN. ["a30Bble 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHHH, 3aKOH ABOTa/[po.
[Teprogrueckuii 3aKOH U TeOpust
CTPOEHUS] XUMHUUYECKUX COeUHEHUHN.

HToro

2 Crpoenue aroma. [lepuognueckuit
3aKOH U NepuojinuecKasl CucTemMa
XUMHUUYECKUX JIEMEHTOB
O.V.Menpeneesa.

CrpoeHue aToma 1 nieproiyecKast
cucreMa 371eMeHTOB. KBaHTOBO-
MexaHU4eCKasl MoZiesIb aToMa. ATOMHast
opburanb. @opMa aTOMHBIX opbUTasei
(s, p). KBanToBble uncina. [IpuHiun
ITaymu. IIpasusno I'yuga. IlpaBusio
KieukoBckoro. Ilepuoguyeckas cucrema
Y TIOPS/IOK 3arl0/IHEeHYs] SHepreTuye CKUX
yPOBHeM B CTPYKType atoMa. Pasuycsl
aTOMOB U MOHOB.
O/eKTPOOTPULIATE/IbHOCTb. DHeprus
HMOHU3aLUM, CPOLCTBO K /IeKTPOHY.
VI3MeHeHne CBOWCTB 3JIeMEHTOB U UX
COeJHEeHWH 110 TIepro/iaM U rpyIinam.

Htoro

OIIK-1

3 XuMHnyeckasl CBsI3b.

OCHOBHbBIE BH/IbI XMMHUUECKOM CBSI3H.
[Tpupoga Xx¥uMHUueckol CBsI3U.
XapaKTepuCTHUKU XUMUUeCKOMN CBSI3U.
KoBaneHTHas CcBS3b, MeXaHU3MEI ee
obpa3oBaHust: 0OMeHHBIH, JOHOPHO-
akuenTopHbId. [ToSIpHOCTb KOBa/IeHTHOU
cBs3u. Teopust BalIeHTHBIX CBsi3el U
00BsICHEeHNe BaJIHTHOCTH 3/IEMEHTOB
METOZIOM BaJIeHTHBIX CBs3eil. OCHOBHOe U
BO30Yy)KIEeHHOe COCTOSIHHE aToMa.
[IpocTpaHCcTBeHHast CTPYKTypa MOJIEKYII.
Tumne! cBsa3el — o, . MloHHAs CBSI3b.
MeTannnueckasi cBsizb. Pur3rueckKoe
COCTOsIHME BelljecTBa. IBepzoe Tero.
OHeprusi KpUCTauinueCckoi pelieTKu.
TUIIbI KPUCTA/UTUYECKUX CTPYKTYP U UX
cBoiicTBa. [ToHsTHE THOPUAN3ALINN.
OCHOBHbBI€ TUITbI TUOPHI3AI[UH.

HToro

OIIK-1

4 OCHOBHbIe K/1aCChl HEOpraHWYe CKUX
coeliHeHUN. Peak1jMoHHast
CNOCOOHOCTD BellleCTB.

Knaccudukanys xumuue cKux
coefHeHuM. CTereHb OKUC/IEHUS.
OcCHOBHBIe K/1aCcChl HeOPraHUUeCKUX
coefiMHeHUM. KHC/IoThI, comuy,
OCHOBaHUSs1, OKCU/IbI, X KIaCCU(DUKALIUS
M1 XMMHUYecKHe cBoMcTBa. KncioTHo-

OIIK-1
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OCHOBHbIe CBOMCTBa BelllecTB. CBOMCTBa
amdoTepHOCTU. PeaklioHHast
CrocoOHOCTb aM(pOTEPHBIX OKCH/IOB U
ruApoKCcUoB. Turbl coneli. MiaMeHeHue
KUCJIOTHO-OCHOBHBIX CBOWCTB 3/IEMEHTOB
T0 Mepuo/iaM U TpynraM. DJIeKTPOUTHI.
ONeKTpoMTHYeCKas AUCCOLUALIUS.

HToro

5 PactBopsl.

PacTtBopel, TUILI pacTBOpoB. IIporecc
pactBopeHust. CriocoObl BbIpayKeHUsI
KOHL|eHTpaL|U1 PacTBOPOB.
PactBopuMocCTb. [TepeHachiiieHHbIe
pacTBOpBl. JHEepreTykKa pacTBOPEHUsI.
Kpucrannoruzaparsl. CBoiicTBa
pacTBOPOB He3JIEKTPOIUTOB. OCcMOC.
3akoH BanT-T'odda. 3akon Paysnsi.
TeMniepaTypa KumeHusl U 3aMep3aHust
pactBopoB. Teopusi 3/1eKTPOIUTHYECKOU
guccormanyu. CreneHb JUCCOLMALINY,
KOHCTaHTa JMCCOLIMAL|N.
N3otoHnyeckuii ko3 uiueHt. CBoiicTBa
PacTBOPOB 3/I€KTPOJIUTOB.

Htoro

OIIK-1

6 OHepreTrvKa XMMuye CKUxX
MpoLeccoB. XuMHUUecKast
TepMOJMHAMUKA.

XumMnueckas TepMmoaruHaMuka. Iloustre
XMMHUUEeCKOM CUCTeMBI. TUTIbI CUCTEM.
PaBHOBecHOe cocTosiHKMe CUCTeMBbl. TUIIbI
TepPMOJMHaMHUYeCKUX MPOLIeCCOB:
obparuMeble, HeoOpaTHUMbIe,
CaMOITPOU3BOJIbHbIE, DPABHOBECHBIE.
OcHOBHbIE TIOHAATHUS] TEPMOJUHAMUKHU:
BHYTPEHHsIs SHeprusi, paboTa, Tersiora.
[TepBblii 3aKOH TepMOAUHAMUKHU.
[TonsiTre sHTanbiuu. TeroBoit 3 dexT
peaki1y, 5K30TepMUUeCKUe 1
SH0TePMUYECKHEe PeaKLUu.
TepmoxuMHUueckue ypaBHeHUs U UX
ocobeHHocTH. CTaHZAPTHBIE TETIOTHI
obpa3oBaHus BelllecTB. 3akoH ['ecca,
cnenCcTBYe U3 3aKoHa ['ecca. [ToHdaTue
SHTpOIMU. BTOpO# 1 TpeTuii 3akoH
TepMoguHaMUKU. CaMOMpPOX30BO/IbHbIE
TIpOLIeCChbl. DHTANbIUNHBIN U
HTPOTNUUHBIN (PaKTOPhl XMMUUECKUX
peakiuii. JHeprus ['nb6ca.

HToro

OIIK-1

7 XumMnueckasgs KUHeTHUKa.
XuMHUeCKoe paBHOBeCHe.

XumMunueckast KUHeTHKa. I oMoreHHble U
reTeporeHHble peakuu. CKOPOCTb
XUMHUYECKOU peakuu. @aKkTopkl,
BJ/IMSIOLL[IE€ Ha CKOPOCTb PeakLUH.
BivsiHMe KOHL|eHTpaly Ha CKOPOCTh
peakiuu. 3aKOH /IeliCTBYIOLMX Macc.
KoncTaHTa ckopocTH peakuuu. BivsHue

OIIK-1
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TeMIlepaTypbl Ha CKOPOCTb peaKL|u.
[TpaBuno Baut-T'odda. DHeprus
aKTHBAalLUU U ypaBHeHHe AppeHUyca.
3aBUCHUMOCTb CKOPOCTH peakLIii OT
Karanm3aropa. Katamms O6parrumele U
HeoOpaTHUMble XUMHUUECKHe PeakKLvy.
Xumnueckoe paBHoBecue. KoHcTaHTa
paBHOBeCHsl. 3aKOH el CTBYIOLIMX MacC
s pasHoBecust. [Tpunnun Jle-Illaresnbe.
CZBUI XMMUYECKOI0 paBHOBeCHS.

HToro

8 DnekTpoxumuueCcKre MpoLecchl.
Koppo3sus metasnios.

OKUC/IUTe/TEHO-BOCCTaHOBUTE IbHBIE
peakiuu. CTerneHb OKUCIEHNUS,
OKMCJ/IeHHe U BOCCTaHOB/IEHHE.
O/eKTpPOAHbBIe MPOLeCChl. DIeKTPOAHbIe
roTeHLUXan. YpaBHeHve HepHcra.
["asibBaHWUECKUY 3/IEMEHT.
O/eKTpOXUMUYeCKUe IpOoLecChl.
ONeKTPOABWKYLLas CUJla
rajibBaHUYeCKOr'0 3/1eMeHTa.
CraHapTHBIM BOAOPOJHBIN 3/IEKTPO/.
O/eKTPO/IM3 B paciijiaBe. JIeKTPOJIU3 B
pacTtBope. 3akoHbl Papazes. Boixoz 1o
TOKY. Koppo3sust MeTanioB: Xummyeckas,
3JIEKTPOXUMHUECKast. 3alliTa MeTaljIoB
OT KOPPO3UH.

Htoro

OIIK-1

9 d®a30BbIe paBHOBECHS B
reTeporeHHbIX CUCTeMax

®azo0Bbie paBHOBecus1. Dasa,
reTeporeHHasi U rOMOreHHasi CUCTeMa.
ITpaBuio da3 I'nobca. CrerieHs CBOOO/RI,
KOMMNOHEeHT. OJHOKOMITOHEHTHbIe
cucTeMbl. /luarpaMma COCTOSIHUS BOZBI.
Jvarpammebl M1aBKOCTH
JIBYXKOMITOHEHTHBIX CUCTEM. DBTEKTHKaA.
[TpaBusio peruara. TBepzbie pacTBOPHI U
YX TUMBL. PH3UKO-XUMUYECKUI aHau3.

HToro

4

OIIK-1

Wtoro 3a cemecTp

36

5.3. Pazensl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIMH (MPeAbIAYMMHI)

U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATUTMHAMM TIPeICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCHUATITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIMHEI, [J/is1 KOTOPBIX He0bXoaumMo

Ne| HauMeHoBaHue AVCLUIUIAH u3ydyeHue 00eCreunBaroLX U 00eCrieunBaeMbIX JUCLIUTTMH
1 2 3 4 5 6 7 8 9
[IpeaiecTByroLyie JUCLATIIMHBI
1 | Maremaruka 1 + + + + + + + + +
2 | dusuka + + + + + + + + +
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3 | PusnuecKas XUMHUs + + + + + + + + +

[Tocnepyroiye AUCLUITIMHBL

1 |Be3omacHOCTE

+ + + + + + + + +
JKU3HeleATe/IbHOCTU
2 | MarepuaJsibl 1 KOMIIOHEHTHI + 4 + 4 N N N N N
JIeKTPOHHBIX CpPe/iCTB
[TonynpoBOgHUKOBBI
3 | TonynpoBOHMKOBbie + + + + + + + + +

HaHOTeTePOCTPYKTYPhI

4 | dPU3uKo-XUMHUUe CKUe
OCHOBBI TeXHOJIOTUH + + + + + + + + +
3/IEKTPOHHBIX CPeJiCTB

5 | 9Komorus + + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTEeHIIMH, ()OPMIPYyeMBbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLUH, (OpPMUpPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npeicTaB/eHo B Tabmurie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUZAOB 3aHATHH, (OPMHUPYeMBIX TpU W3yUeHWH
VICLIUTIJIVHBI

Bunpl 3aHATHI
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OIIK-1 + + + + KonTtponbHas pabora,
OTtyeT 110
WH/IUBU/yaTbHOMY

3a/laHuI0, JK3aMeH,
KoHcriekT camMornogroToBky,
Ortuet 1o n1abopaTopHOi
pabote, Onpoc Ha 3aHATHSIX

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHs
TexXHO/IOTUM WHTEPAKTUBHOTO O0yueHWs TpH pa3HbIX (OpMax 3aHATUN B uyacax TMPUBEJEHbI B
Tabne 6.1
Tabsuiia 6.1 — TexHOIOTMKM UHTEPAKTMBHOTO 00yUYeHus TIPY pa3HbIX opMax 3aHATHH B yacax

NHTepakTrBHLIE MpakTUUecKre | IHTepakTUBH
Metoabl Bcero
3aHATUS ble JIEKL[UU
[Ipe3eHTaLMK C UCTIOIb30BaHUEM 6 6
MY/IBTUMe/IA C 00CY>KIeHreM
Pabora B KoMaH e 6 6
Ntoro 6 6 12

7. JTaGopaTopHbIA NMPAKTUKYM
CojiepskaHuie 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z > 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT z - 2 &
s | &S
2 ' O
= S
2 cemeCTp
5 PacTBOpBI. PacTtBOpBI 6 OIlK-1
Ntoro
6 DHepreTyvka XUMHUYe CKUX OripesiesieHre TerioBoro 3ddexTa 4 OIIK-1
MpoLeCccoB. XUMUUecKast peakiLiui HerTpair3aluu
TepMO/IMHaMUKa. Vitoro
7 XuMurueckKasi KHHeTHKa. CKOpOCTh XUMUUECKUX peaKijuii. 6 OIlK-1
XHWMHUUeCKOe paBHOBeCHe. X¥MHYecKoe paBHOBeCHe.
Htoro 6
8 DnexTpoxumuyecKre rpoLecchbl. Anekrpoaus. Kopposus 4 OIIK-1
Kopposust meTasnios. HToro 4
9 ®a30Bbie paBHOBECHUS B uarpaMmma miaBKOCTU 4 OIIK-1
reTeporeHHbIX CUCTeMax JIByXKOMITOHEHTHOUW CUCTEMBbI
Htoro 4
Wroro 3a cemecTp 24
8. IIpakTuyeckue 3aHATHUA
Copiep>xaHye MpakTHUeCKUX paboT npuBeeHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTUYeCKHUX paboT
o L 5
E 4
S = 0
: S 2
Ha3sBanus paszenos CopeprkaHue NpaKTAYeCKUX 3aHSATUN § o =2 QE
=
S g =
2 o' O
= S}
2 ceMeCTp
1 OCHOBHBIE IOHATHSA U 3aKOHBI BxogHoit KOHTpOJIb (HanucaHue 2 OIIK-1
XUMUU. CUMBOJIOB XMMHUYeCKUX 37IeMEeHTOB,
pacueT MOJIIPHBIX MacC COeJJUHeHNH,
paccTaHOBKa K03¢hdUIIMeHTOB B
ypaBHEHUSIX peakijuii). Pemienue 3azau: 1
) HaxoXK/JjeH!e SKBUBajeHTa MPOCThIX
Bell[eCTB; 2) pacueT 5KBUBaJIeHTHbIX MacC
TPOCTBIX U CIOXKHBIX COeIMHEHUH; 3)
pacueT o6beMa rasa rpu HOpMaTbHbIX
YCJIOBUSIX U YCJIOBUSIX, OTJIMUHBIX OT
HOPMaJ/IbHBIX; 4) pacueT Yuc/ia YaCTUL]
BellleCTBa B OTpe/ie/IeHHOM Macce WU
o0ObeMe; 5) pellieHHe 3aJay C
XUMUUeCKUMU ypaBHeHUsIMU; 6) 3a7auut
Ha "W30BITOK-HEOCTATOK"
Nroro 2
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2 Ctpoenue atoma. [Teprorueckuii
3aKOH M Meprojinyeckasi CucTeMa
XUMHUUECKUX 3/IeMEHTOB
O..Menpenee.a.

1)onpeseneHye MoioyKeHUst XUMHUYeCKOTO
3/1IeMeHTa B Tabsuiie MeH ienieeBa v ero
XUMHUUYEeCKUX CBOMCTB;CpaBHeHHe CBOMCTB
XUMHUYECKUX 37IeMEHTOB: 2)
OKHCJTUTETbHO-BOCCTAaHOBUTE/ILHBIX;
KHUCJIOTHO-OCHOBHBIX; PaJJUyCOB aTOMOB U
HOHOB, MeTa/lJTNUeCKUX U
HeMeTas/Tnye CKUX UCXO/Is U3 TI0JIOXKEeHUST
B Tabnuiie MeHeneeBa

HToro

OIIK-1

3 XuMun4yeckast CBSI3b.

1) onipesienieHre BaJIeHTHOCTU U CTeIIEHU
OKUCJIEHUsI 3JIEMEHTOB B XUMHYeCKUX
COeZIMHeHUSIX; 2)orpe/ieNieHus TUIa
XUMHYeCKOH CBS3U B XUMHUYeCKUX
coefviHeHUsTX; 3)u300parkeHne
CTPYKTYPHBIX (pOPMYJI BelliecTs; 4)
oripefie/ieHe XMMAYeCKOro TUMa
KPHUCTa/UTAYeCKOM pellieTKH BeljeCTB;
oripeziesieHle CBOWCTB XMMHUUECKOT0
COeZIMHeHUsT UCXO/s U3 TUTIa
KPUCTa/UIMYeCKOU pellleTKU;HarcaHue
3JIEKTPOHHBIX KOH(UTypaliii aTOMOB B
OCHOBHOM ¥ BO30Y>K/]JeHHOM COCTOSIHUH;
5)oripesiesieHUs1 TUIA TMOPUAU3ALVN B
MoJIeKy/iax BellleCcTB; Orpe/ieneHue
reoMeTpUU MOJIEKYT; 6)oripeiesieHue
TUIA XUMHAYeCKUX CBSI3€il 110 TUITY
riepeKphbIBaHUs OpOuTasieii;pacueT
VIOHHOCTH CBSI3U

HNToro

OIIK-1

4 OCHOBHBIe K/IaCChl HEOPTaHUUe CKUX
coeMHeHMM. Peaki[oHHast
CIOCOOHOCTD BEIIeCTB.

1) HaricaHue GopMy/T XUMHUeCKUX
Bell[eCTB; 2) HalMcaHWe Ha3BaHUM
XUMHUYECKUX COe/IMHeHNUH, orpe/iesieHre
KJlacca BelllecTB; 3) COCTaB/IeHue
yPaBHEHUH 3/IeKTPOIUTAUE CKOU
Jvccouyanuy; 4) HanucaHue ypaBHeHUH
TU/IPO/IN3a, OTipe/ie/ieHre TUTa coeid; 5)
COCTaB/IeHUE YpaBHEHUI peakLyi
Pa3HOrO THTIA, LIeTIOUKU TIpeBpalljeHri

HToro

OIIK-1

5 PacTtBOpEI.

1)pacueT HaBeCKH [ij1s1 IPUTOTOBJIEHHS
pPacTBOPOB pa3HbIX KOHLIEHTpaLUW; 2)
pacueTsl A1J1s1 IPUrOTOBJIEHUS] paCTBOPOB
MeToZioM pa3basiieHust; 3) orpefesieHre
OCMOTHUYECKOI0 JjaB/leHUsl pacTBopa; 4)
oripefiesieHUe TerI0Tbl PaCTBOPEHUS; 5)
pacueT TeMIiepaTyphbl 3aMep3aHus U
KWTeHUs paCTBOPOB; 6) BbIUMC/IEHHEe
M30TOHMYECKOro Ko3¢duiieHTa; 7)
oripefie/ieHNe CTereHH U KOHCTaHThI
JUCcoLMaLy pacTBopa; 8) orpejesneHue
BO/IOPOZIHOTO TOKa3aress U peakLiuu

OIIK-1
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cpenpl.

HToro

6 DHepreTrka XUMHUYe CKUX
[poL[eCcCcoB. XUMUYecKast
TepMOJUHAMUKA.

1)pacuet TeruioBoro 3¢ dekra peakijyuu Mo
3akoHy ['ecca; 2) onpesieneHve Tumna
peakiuu (3K30-, SHAO0TePMUUECKU); 3)
pacyeTsl 10 TePMOXUMUYECKUM
ypaBHeHUsIM; 4)oripe/ieieHre
CaMOTIPOU3BO/ILHOTO HarpaB/IeHuUs
MPOTEKaHUs peaklyy; 5)pacyeT
TepMOJMHaMUUeCKHUX TapaMeTpPOB
MPOTeKaHuUs peakLu

HNToro

OIIK-1

7 XumMnueckasg KUHeTHUKa.
XuMHUeCcKoe paBHOBECHE.

1)3anuce 3aKoHa JIeMCTBYIOIMX MacC AJist
XUMHUUYEeCKUX peakiiuii;2)pacyer
M3MeHeHHUsl CKOPOCTH peakLvu Npu
V3MEeHEeHWU /1aBJleHus], KOHL|eHTpaLuu
peareHTOB; 3) pacueT U3MeHeHHsI
CKOPOCTH peakL{iy NPy MOBbILLIEHUU
Temrieparypbl 1o npaBuny Bant-T'odda u
ypaBHeHHIO AppeHuryca; 4)pacyer
TemriepaTypHoro ko3gduiieHTa
CKOPOCTH peakiuu; S)orpeseneHue
SHepryu aKTUBaL[UM peakiuy; 6)
orpe/ie/ieHUs CMell|eHUs1 paBHOBeCHs TIpU
M3MeHeHWUHU TeMIlepaTyphbl, JjaB/ieHus,
KOHLIeHTpaLuy; 7)pacyeT KOHCTAHT
pPaBHOBECHS] XUMUUECKHX peakiuii; 8)
pacueT u3MeHeHHsl KOHLIeHTpaLuii
peareHTOB yepe3 KOHCTaHTy paBHOBeCHsI

HToro

OIIK-1

8 DnekTpoxumurueCcKre MpoLecchl.
Koppo3sus metasnios.

1)HanucaHye OKUC/IUTebHO-
BOCCTaHOBUTEJIbHBIX peaklvi; 2)
orvcaHue TIPUHLUMA PabOTHI
rajibBaHUYECKOTO 3/1eMeHTa; 3) 3aluCh
ypaBHEHHWH peakluii, MPOTeKarol1X B
rajbBaHUYeCKOM 3/ieMeHTe; 4) pacueT
3/IeKTPOJHOr0 MOTeHL1aa Mpu
CTaHJAPTHBIX U HeCTaHAPTHBIX
YCJIOBUSIX; 5) pacueT 3/1eKTPOABIKYLLeN
CHUJIbI Ta/IbBAHUYECKOTO 3/1eMeHTa; 6)
COCTaB/IeHUe YPaBHEHUM 3/1eKTPO/IHBIX
TMPOLIeCCOB MPHU 37eKTPO/IM3€e PacIjiaBOB
Y PaCTBOPOB; 7) BbIUHC/IEHUE MacChl U
00bEMOB 00pa30BaBIIIMXCS TTPOYKTOB B
TrpoLiecce 371eKTPOo/IM3a Mo 3aKOHam
®apages; 8) onpeeneHure BbIXOZA MO
TOKY; 9)CcoCTaB/ieHre ypaBHEHUIN
peakLui Npyh XUMMHUYeCKON U
3/IeKTPOXUMUUECKOU KOPPO3UU
MeTasoB; 10) BEIOOp 3aIIUTHOTO
MOKPBITHUS OT KOPPO3UH

OIIK-1
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HToro

9 ®a30Bbie paBHOBECUS B
reTeporeHHbIX CHCTeMax

pbluara

1)onpezenieHre cTereHei cBOOO/bI TIO 4
nipaBw1y ¢a3 'n66ca;2)omnpegeneHye
KOJTMUEeCTBA 1 BU/a ¢a3 1o AuarpaMmmamM
COCTOsIHUS; 3)oTpe/ie/ieHH e TUTIa
quarpaMM; 4) oCTpoeHre KPUBBIX
OXJIAXK/IEHUST; 5) pacueTsl 10 TIPaBUITY

OIIK-1

Htoro

Nroro 3a cemectp

30

9. CamocrosiTesibHast padoTa
Buibl camocTosiTesbHOM paboThl, TPYA0EMKOCTb 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B

Tabmmre 9.1.
Tabnuiia 9.1 - Buabl camocTosTeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITETEHIHH
4 g
5 =
= =
o g v T
Buzpl camocrositesibHOM = > U
Hassanus paszesnos ] =T ®OopMbI KOHTPOJIS
6 S 2
paboThI S) g g
=S a8 =
o o 2
= S
2 cemeCTp
1 OcHoBHble TioHATHA U | [loAroToBKa K 2 OIIK-1 OrtueT 110
3aKOHbI XHUMUU. MpaKTAYe CKUM 3aHATUSIM, VHJVBUlyaJIbHOMY
ceMHHapam 3a/aHnto0, KoHTposibHas
Ta, KoHCriekT
ITpopaboTKa JeKITMOHHOTO 2 pa6ora, Koncrie o
Marepuana caMonoAroToBku, Ompoc
Ha 3aHSTUSIX, DK3aMeH
HToro 4
2 CtpoeHue aToma. ITogroroeka K OIlK-1 Ortuet 110
[TepyoruecKuii 3aKOH U | TIPAKTUYECKUM 3aHSATUSIM, VWHJVBUlyaJlbHOMY
repuojyyeckas CUCTeMa | CeMHHapaMm 3a/1aHnt0, KoHTposibHas
XUMHYEeCKUX 37IeMeHTOB Ta, KoHcrekT
I/IMeC HEMEHTO [TpopaboTKa 1eKIIMOHHOTO 2 pabora, Koncrie 0
M.Menpeneesa. CcaMonoAroToBku, Omnpoc
A A MaTrepuasna A ’ p
Ha 3aHATUSIX
Ntoro 4
3 XuMurueckas CBsi3b. [Togroroeka K 2 OIIK-1 Otuer 1o
MpaKTUYe CKUM 3aHATUSM, VHJVBU/lyaJIbHOMY
ceMHHapam 3a/1laHut0, KoHTpoJsibHast
[TpopaboTKa eKIIMOHHOTO 3 pabora, KOHCHeKTO
MOTMOATrOTOBKH, Or
Marepuasa CaMOTIOATOTOBKH, LIPOC
Ha 3aHATUSIX
WToro 5
4 OCHOBHBbI€ KJ/1aCChl IToaroroBka K OIlK-1 OrtueT 110
HeopraHuye CKux MpaKTUYe CKUM 3aHATUSIM, VH/JVBU/lyaJIbHOMY
COeJUHEHUI. ceMHHapam 3a/aHnto, KoHTposibHas
P VOHHAast Ta, KoHCIiekT
caxy 60 d ITpopaboTKa JIEKIJMIOHHOTO 2 pa6ora, Koncrie o
CII0COOHOCTH BellleCTB. Marepuaa CcaMonojAroToBku, Ompoc
Ha 3aHATUSIX
HToro 4
5 PacTtBOpBI. [ToaroroBka K OIIK-1 Ortuer 1o
TpakTUYye CKUM 3aHATUSM, VHJMBU/1yaJIbHOMY
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ceMuHapam 3a/jaHuto, KoHTposbHas
Ta, KoHCriekT
ITpopaboTKa JeKIIMOHHOTO 2 pabora, Kocre o
Marepuasa camoroAroToBku, Ornpoc
Ha 3aHaTusIX, OTUeT 1no
ITozroroeka K 2 nabopaTopHoii pabote
nabopaTtopHbIM paboTam
Utoro 7
6 OHepreTrka [ToaroroBka K 3 OIIK-1 Otuer 1o
XUMHUUeCKUX TPOLeCCOB. |MPAaKTUUeCKUM 3aHSITUSIM, VH/VBU/1yalIbHOMY
XuMHueckas ceMHHapam 3a/1aHut0, KoHTposibHas
TepMO/IMHaMUKa. TpopaBoTKa NEKIHOHHOTO 7 pabora, KOcheKTO
MOTOAr0TOBKH, O
Marepuasa CaMOTIOATOTOBKH, LTIPOC
Ha 3aHsaTusIX, OTUeT 1o
IloaroroBka K 2 nabopatopHoti pabore
naboparopHbIM paboTam
Ntoro 7
7 XuMu4deckast KhHeTUKa. | [loaroroBka K 3 OIIK-1 Ortuert no
XUWMHUUeCKOe paBHOBeCHe. | TIPaKTAYeCKUM 3aHATUSIM, VH/VBU/1yaIbHOMY
ceMuHapam 3a/jaHuto, KoHTpoibHas
Ta, KoHCriekT
[TpopaboTKa JeKIIMOHHOTO 2 pabora, Kocre o
Marepuasa camoroAroToBku, Ornpoc
Ha 3aHaTusIX, OTUeT 1no
ITozroroeka K 2 nabopaTopHoii pabote
nabopaTtopHbIM paboTam
Utoro 7
8 Dnekrpoxumuyeckue [ToaroroBka K 3 OIIK-1 Ortuer 1o
ripotiecchbl. Koppo3usi MPaKTUUeCKUM 3aHSITHUSIM, VH/UBU/1yalIbHOMY
MeTaslioB. ceMHHapam 3a/1aHnt0, KoHTposibHast
ITpopaboTKa JIeKIMOHHOTO 4 pabora, KOHCHEKTO
MOTOAr0TOBKH, O
Marepuasa CaMOTIOATOTOBKH, LTIPOC
Ha 3aHsaTusIX, OTUeT 1o
IloaroroBka K 2 nabopatopHoii pabore
naboparopHbIM paboTam
Ntoro 9
9 d®azoBbie paBHOBecus B | [logroroeka K 3 OIlK-1 Ortuet 110
reTeporeHHbIX CUCTeMaxX | TMPaKTAYeCKUM 3aHATUSIM, VH/VBU/1yaIbHOMY
ceMuHapaMm 3a/jaHuto, KoHTpoibHas
Ta, DK3aMeH
[TpopaboTKa JeKIIMOHHOTO 2 5?60 a, OK3aMeH,
MaTepuasna OHCTIEKT
caMonoAroToBku, Omnpoc
IToaroToBka K 2 Ha 3aHATHAX, OTYeT 10
n1abopaTopHbIM paboram nabopatopHoti pabore
Utoro 7
Wroro 3a cemecTp 54
[ToaroToBka K 3K3aMeHy 36 JK3aMeH
Ntoro 90
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10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl

Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcumasnbHbIN MakcumasnbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
2 ceMecCTp
Koncriekr 2 1 1 4
CaMOTIO/ITOTOBKU
KoHTponbHast paboTa 10 5 5) 20
Ornpoc Ha 3aHATUSAX 8 5 5 18
Otuert no 10 5 5 20
VHAUBUYalTbHOMY
3a/JaHUI0
Ortuert 1o ysabopaTopHOi 2 6 8
pabore
OK3aMeH 30
Hapacraroym utorom 30 48 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.

Tabsuria 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJbHOM cymMMbI OasiioB Ha aary KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% oT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHAPOAHYIO OLIEHKY Mpe/cTaB/eH B Tabmuiie

11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymma 6asio,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
3K3aMeH
5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHs xopo110)
4 (xopo11o) (3a4TeH0) 75 -84 C (xopor1wo)
70 -74 D ( )
OBJIETBOPUTE/ILHO
3¢ ) ( ) 65 - 69 Y P
OBJIETBOPUTEJILHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asos F (HeynoBneTBOpUTENBHO)
3auTeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. Koporun H.B. Obujast xumust : yuebHuk jjis BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Bricias mikona, 2006. - 556[4] c. : w1, Tabn. - (ITo6eguTess KOHKypca yueOHUKOB). - Bubmvorp.: c. 546.
-ITpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3K3.)
2. OcHoBbI 00111eli U pu3nuecKoit xumun: YuebHoe nocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/5136,
CBOOOZHBIM.

12.2. lono/siHMTe/IbHAA JIMTeparypa

1. Tmunka H.JI. O6mas xumus : yuebHoe mocobue a5 By3oB / H. JI. ['iuHka. - 11-e u3z. - M.-J1.
: Xumus, 1964. - 688 c. : un., Tabn. - imeH. yka3s.: c. 669-670. - [Tpeam. ykas.: c. 671-688. (ayHmn: 37 3K3.;
Bcero 37 3Kk3.) (Hamuuue B 6ubmoreke TYCYP - 37 3k3.)

2. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkynnHa; MuHHCTepCTBO 0Opa3oBaHUs
Poccutickoit  @epepanuy, TOMCKUM TOCyJapCTBEHHBbIM YHUBEPCUTET CHUCTEM yIIpaBlAeHUs U
paguosnekTpoHuky, Kacdesipa TexHonoruy pasnosneKTpoOHHOM ammaparypsl. - Tomck : TMIIIO, 2000. -
157 c. : un (Hanmuuue B 6ubmoteke TYCYP - 31 3k3.)

3. T'nunka H.JI. 3agauu v ynpakHeHusi 1o o01eit xumuu : YuebHoe rocobue s By3os / H. JI.
['mubka. - 20-e u3g., crepeoturl. - M. : Xumus, 1973. - 263[1] c. : un. - b. 1. (Hamuuue B O6MbIMoOTEKe
TYCYP - 38 5k3.)

4. Axwmeto H.C. Heoprannueckasi xumusi : yuebHoe riocobue /s By30B / H. C. AxMeToB. - M. :
Bricias mikosa, 1969. - 638[2] c. : wn. - Ilpeam. ykas.: c. 629-639. - B. 11. (Ha/mune B OUOIMOTEKe
TYCYP - 15 3K3.)

5. Yukun E.B. Xumus [Tekct]: yue6Hoe rocobue / E. B. YukuH; MuHucTepCTBO 00pa3oBaHus U
Hayku Poccuiickoii ®Pepnepaiiy, TOMCKUM ToOCy/lapCTBEHHbIN YHUBEPCUTET CHUCTEM YIIpaBlIeHUS U
pagro31eKTpoHuKH (Tomck), PakybTeT AUCTAHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrent, 2012. - 170
C.: Wi. - bubnmuorp.: c. 157. (Hanmuuue B 6ubmmoreke TYCYP - 62 3K3.)

6. Xumus: Yue6Hoe mocobue / Uukun E. B. - 2012. 170 c. [OnekTpoHHbII pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/1138, cBo6oAHBIH.

12.3. YueOHo-MeTOjHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreyeHue

1. Xwumusi: MeTomuueckue yKa3aHUs [ijisl TIDOBeJIeHUs TIPAKTUUeCKUX 3aHATHH, 1ab0paTOPHBIX
paboT ¥ opraHu3alui CaMOCTOsITe/IbHOM PabOThI CTY/I@HTOB TI0 JUCLUTIIMHe «XuMusi» / TuxoHoBa M. B.
- 2015. 26 c. [OnektponHHbli pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/THBIM.

2. UYwukun E.B. JlabopatopHsle paboTsl 1o xumuu [Tekcr]: yueGHO-MeToanueckoe nocobue / E.
B. YukuH; MuHMCcTepcTBO 00pa3oBaHus U HaykKu Poccuiickoit @epeparin, TOMCKHUI TOCYapCTBeHHbIH
YHUBEPCUTET CHCTeM yrpaBieHUss U pajauosiekTpoHuku (Tomck), Kadenpa paanos/ieKTpOHHBIX
TEXHOJIOTUM 1 SKOTIOrMuUeCcKoro MOHUTOpHHra. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubauorp.: c.
73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. UYwkun E.B. CoopHUK 3a7au no obieii xumuu [Tekcr] : yuebHO-MeTomHueckoe nocobue / E.
B. UukwH; per. kaHz. xuM. Hayk A. . T'ananos; pew. C. S1. AnekcangpoBa; MunrcTepcTBo 00pa3oBaHust
u Hayku Poccuiickoii ®epnepauyy, ToMCKHI ToCyZapCTBeHHBIM YHUBEPCUTET CUCTeM YIIpaB/ieHUs U
pazsro31eKTpoHUKH (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHBIM YHHBEPCUTET CUCTeM yIpaB/ieHus U
pazauosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubmoreke TYCYP - 100 3K3.)

4. JlabopatopHble paboThI 10 XUMuUM: Y4eOHO-MeToguuecKoe nocobue / YukuH E. B. - 2012. 78
c. [DnekTpoHHbIN pecypc] - Pexkxum goctyma: http://edu.tusur.ru/publications/3020, cBoO0 HBIH.

5. COopHUK 33/iau ¥ yrnpa)KHeHuH 1o o6meit xumun: COOPHUK 3a/ja4u ¥ yIpaXHEeHUH 110 001riei
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHbIM pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/642, cBob60ogHBIIA.

12.4. Ba3bl JaHHBIX, HH()OPMALIMOHHO CTIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTE/ILHBIM ITOPTAJ
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdOpPMaIMOHHO-CIIPAaBOYHbIE

pecypchbl
3. http://elibrary.ru — HayuHasi 371eKTpOHHasi OUOIMOTEKA
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4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU 10 XUMHUHU
5. http://mv-tihonova.ucoz.ru - UHpOpMaLMOHHBIN caT AJsi cTyaeHToB TYCYPa

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
XMMHUUeCKas Mocy/ia, XuMuyecKre
PEeaKTHBLI, KaJOpUMeTphbl, HabOp apeomMeTpoB, BoAsHas OaHs, TepPMOMETpBI, 3TeKTpHUUecKast
T/INTKa,
MeTaJIInuyecKre U rpa(uToBbie 3/1eKTPO/ibl, IITATHUBBI.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OoH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJEeH B IPUIOKeHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHyu3aniuy U3yYeHUs JUCLUIIINHbI
be3 pekomeHalu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOU AJNCHUITIIMHE
Xumuna

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CPeACTB

[Mpoduns: TexHo/MOTHs 3TeKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 1

Cemectp: 2

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— crapuuii npenosasatenb kKad. POTOM TuxoHoBa M. B.

OK3aMeH: 2 ceMeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-1

CTI0COOHOCTBIO TIPEICTAB/IATh aZIeKBaTHYHO
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO
KapTUHY MHpa Ha OCHOBE 3HaHUsl OCHOBHBIX

HOHO)KEHHﬁ, 3aKOHOB U MeTO 0B €CTeCTBEHHbIX

HayK U MdT€MAaTHUKU

[omkeH 3HaTh OCHOBHBIE TIOHATHUS U
3aKOHbI XMUU, TEOpeTUUeCK1e OCHOBBI
CTPOEeHHUsI BellleCTBa, CBOMCTBA BEIL[eCTB U
VX PeakIMOHHYIO CIIOCOOHOCTb, YCIOBHS
TpOTeKaHUs peakli, (haKTOpkI,
B/USIIOIIME HAa CKOPOCTb U HarpaB/ieHue
TIPOTeKaHUs peaKi[iH, SHepreTuuecKye
V3MeHeHUs B TIpoljecce MPOTeKaHUsI
peaKLyH, CrioCo0bl BhIPayKeHUSI
KOHL|EHTPAL1i U CBOMCTBA PaCTBOPOB
3/IeKTPOJIUTOB U HE3JIeKTPOJIUTOB,
oripefiesieHUe KUCIOTHOCTU CpeJbl,
3aKOHOMEPHOCTH TPOTeKaHUsI
3J1IEKTPOXUMUUECKHX MTPOLIeCCOB,
TIPOLIeCChl KOPPO3UX MeTasVIOB U METO/IbI
3al[UThl OT KOPPO3UH. ;

[omkeH yMeThb UCII0/Ib30BaTh
TeopeTUueckKue 3HaHUS [I7Is pellieHus
MpPaKTUYeCKUX 3a/iad, J/isi UHTepIipeTaliu
pe3y/IbTaToB SKCTIePUMEHTa ;

JomkeH Bna/ieTh HaBbIKAMU TTOCTAHOBKU U
TIPOBE/IEHUs SKCIIepUMeHTa, 00paboTKH
pe3y/IbTaToB KCIIePUMEHTa;

OO1e XapaKTepUCTHKH Tl0Ka3aresneld U KpUTepueB

nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeOpeTU4YeCKUMH
3HAHUAMM B I1peJeiax

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,

TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe
obs1acTv UccieOBaHuUs

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/afaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

3aBepIllleHue 3a44d4 B
HnccjaeqoBaHUH,

MOBe/IeHue K
00CTOATe/IECTBAM B
pereHUH TIpo6siemM

CornacoBaHa Ha noptane Ne 2979

19



YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

MaTeMaTHUKU.

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Kommnerenuusa OITK-1
OIIK-1: criocoGHOCTRIO TIPeJCTaB/SATh aZieKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHWM Hay4HYHO
KapTHHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M MeTOJ0OB eCTeCTBEHHbIX HayK U

st hopMUpOBaHMST KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl HOpMHUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tnipe/icTaB/ieHbI B Tabsutie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIO/Ib3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

JiesiTe/IbHOCTH B 00/1aCTH
XUMWU; OCHOBHbIE
TIOHSTUS U 3aKOHBI XUMUU,
TeopeTHuueCcKre 0CHOBBI
CTPOeHUs1 BellleCTBa,
CBOMCTBA BelleCTB U UX
peakLOHHYI0
CTII0COOHOCTD, YCTOBUS
TPOTeKaHUs PeaKiiuid,
(bakTOpkI, BUSIONIE Ha
CKOPOCTb U HarlpaB/ieHHe
MpPOTeKaHUs peakiuu,
JHepreTUuYecKue
V3MeHeHusl B TipoLjecce
TPOTEeKaHUs PeaKiuu,
CTI0COOBI BhIPAKEHHS
KOHL|EHTpPAL1i U CBOMCTBA
PacTBOPOB 3/1EKTPOJIUTOB
Y He3/1IeKTPOJIUTOB,
orpeiesieHUe
KHUCTIOTHOCTH CpeJibl,
3aKOHOMEPHOCTH
TPOTeKaHUsI
3/1IeKTPOXUMUUE CKUX
TMPOLECCOB, MPOLIeCChI
KOpPPO3UU MeTasyIoB U
MeTOZbI 3al[UThI OT
KOPPO3UH.

CocraB 3HaTb YmeTb Bnanets
CopepxaHue OCHOBHBI€ 3Tarlbl CaMOCTOSITETbHO HaBbIKaMU
3TaroB T03HaBaTe/IbHON OpraHU30BbIBAThH 9KCIIePUMEHTaTbHOM
JlesiTe/IbHOCTH; MEeTO/TbI T03HaBaTe/IbHY0 M03HaBaTe/IbHOM
T03HaBaTe/IbHON JIesITeIbHOCTD B 00/1aCTH | [1eSITe/IbHOCTH,

XVMMHUH, UCTI0J/Ib30BaTh
TeopeTUuUeCKHe 3HaHUS
JIIs1 pellieHust
TpaKTHYeCKUX 3a/iay, J/s
HMHTeprpeTanuu
pe3y/bTaToB
3KCIIepUMeHTa

TIOCTAHOBKH U TIPOBE/IEHUS
9KCIiepuMeHTa, 00paboTKu
pe3y/bTaToB
9KCIIEPUMEHTA U X
aHam3a

Bunpl 3aHATHI

* lJHTepakTUBHbIE
TIpaKTUYeCKUe 3aHATHS;
* lJHTepakTUBHbIE
JIeKLIUY;

* [IpakTHhueckue
3aHATUS;

* VIHTepakTUBHbIE
NpaKTUYeCKHUe 3aHATHS;
* VIHTepakTUBHbIE
JIeKLINY;

* TIpakTHUueckue
3aHATHUS;

* VIHTepaKTUBHbIE
MPaKTUUEeCKUEe 3aHATHUS;
* JlaboparopHble
3aHATHUS;

* (CamocTosTenbHast
pabora;
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* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* IlogroroBka K
9K3aMeHy;

* JlabopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocrosiTe/ibHast
pabora;

* IloaroroBka K
9K3aMeHy;

Vcnonb3yemsle * KonrposbHast pabota; | ¢ KouTponbHasi pabora; | * Otyert o
Cpe/CTBa * Oruer 1o * Ortuet no nabopatopHoii paboTe;
OLleHMBaHHUs nabopatopHoii pabore; nabopatopHoii pabore; * Ortuet 1o
* Oruer 1o e Ortuer 110 WHJVMBUlyaIbHOMY
UHIUBUAYa/TbHOMY UHIVUBUYa/TbHOMY 3a/laHHRO;
3a/|aHUIo; 3a/|aHUIo; * DK3aMeH;
* Ornipoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * JK3aMeH;
e OK3aMe€H; * DK3aMeH;
* KoHCrieKkT * KoHcnekr
CaMOIIOJTOTOBKY; CaMOIIO/ T OTOBKY;
e OK3aMeH; * ODK3aMeH;
dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmurie 4.
Tabmuija 4 — TToka3aresiu ¥ KpUTepUX OLIeHUBaHWsT KOMITeTEHI[MM Ha JTarax
CocraB 3HaThb Y™meTb Bnagets
OtmyHO * 3HaeT 3Tanbl U MeToAbl | * Pernaer * CB0b0ogHO oriepupyeT
(BBICOKMI YPOBEHb) | [103HABaTe/ILHOM pa3sHOI/IaHOBLIE MeTo1Ye CKUMH
JlesITe/TIbHOCTH; NpakTUYeCKHe 3a/lauu C YKa3aHUsIMHU K
e 3HaeT OCHOBHELIE VICTIO/Tb30BaHUEM BBITIO/THEHUIO

TIOHSITUSI XUMUH;
* CBobojHO
(hopmynupyer
XUMUUeCKHe 3aKOHbI;

* BocnpousBoaur
TeopeThueCcKui
Marepuan 6e3
WCTIO/Tb30BaHUS yuebHOTO
ocoous;

* CBobojHO M3naraer
MaTepuas B yCTHOU
Qopme;

* AHanu3upyeT U
BOCIIPOU3BOAUT
B3alMOCBS3b
XUMUUECKUX TTOHITUN U
3aKOHOB;

TeopeTUueCKUX 3HaHUM;
* YmeeT NIpUMEHUTH
TIO/TyYeHHbIe 3HAHUS ISt
VHTepIripeTaLuu
pe3y/bTaToB
9KCTIepHYMEeHTa,
CaMOCTOSITE/IbHO
chopMynMpoBaTh
BBIBO/IbI;

* (CaMOoCTOATe/IbHO
aHa/M3MpyeT CXOAUMOCTb
TMOTyUeHHbIX
pe3y/bTaToB
9KCTeprMeHTa C
TeopeThyeCKUMU
TIpeJToChIIKaMy;

9KCIIepUMEeHTa U
opraHusyeTt paboty B
KOMaH/ie;

* Crpour rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3y/bTaThl
JKCIIePUMEHTa;

* CaMOCTOATe/ILHO
opraHusyeT
JIOTIOJTHUATE/TBHBIN ITar
MOCTaHOBKH
JKCIIepUMeHTa [Jist
MOy YeHUS
YAOB/IETBOPUTETHHOTO
pe3y/bTara;

* (CaMoCTOATe/IbHO
obpabareiBaeT
3KCIIepUMeHTa/TbHbIe
JJAHHBIE W COCTaBJISIET
OTYET B TEUEHHE
TJIAHUPYEMOTO 3aHSITHS;

Xopotiio (6a30BbIii
YPOBEHb)

e 3HaeT OCHOBHBIE
3Tarbl U MeTO/Ibl
[103HaBaTe/ILHOU

* Permaer npaktuueckue
3aziaun 6a30BOT0 ypOBHS
C WCII0/Ib30BaHUEM

* Omnepupyer
MeTouYe CKUMU
yKa3aHUsMHU K
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JleITe/IbHOCTH;
* 3HaeT OCHOBHbIE
TIOHATUS XUMUH ;

* dopmynupyet
XUMHUYEeCKHe 3aKOHbI;

* BocrpousBogur
TeopeThueCKun
Marepuail C
VICII0/Ib30BaHUEM
TeopeTUueCKUX 3HaHUU
i yuebHOro mocobus;
* YactuuHo u3naraet
MaTepuas B yCTHOU

dbopme;

TeopeTUueCKUX 3HaHUM
wm yuebHOro mocobus;
* YMeeT IIpUMEHUTH
TIO/TyYeHHbIe 3HAHUS [IIsT
WHTepIIpeTaluu
pe3y/ibTaToB
9KCTIepUMEHTa,
chopMynUpoBaTh
BBIBO/IbI C
WCTI0/Ib30BaHUEM
yueOGHOT0 TI0CO0uS;

* Amnanusupyert
CXOZIUMOCTD TIOTy4YeHHbIX
pe3y/ibTaToB
JKCIepUMeHTa C
TeopeThye CKUMHU
TIPeANOChIIKaMU C
TIOMOII[bI0 PYKOBOJUTEJISI
KOMaH/Ibl WIn
TIperofiaBaTeJis;

BBIMOJTHEHUIO
JKCIIepUMeHTa C
TIOMOIIIbIO PYKOBOJUTEJISI
KOMaH/[bl W/
TIpero/iaBareJis,
opraHusyeTt pabory B
KOMaH/Ie;

* Ctpout rpaduueckue
3aBUCUMOCTH U
obpabarsiBaeT
pe3y/bTaThl
9KCIIePUMEHTA;

* Opranusyer
JIOTIO/THUATE/TBbHBIM 3Tar
MOCTaHOBKH
3KCIIepUMEHTa [jis1
IOy YeHUSI
V/IOB/IETBOPUTETBHOTO
pe3y/bTara C TIOMOIIBI0
PYKOBOJAWTE/IS] KOMaH[bl
WY TIPETio/iaBaTerisi;

* OOpabatbiBaeT
9KCIIepUMEHTa/TbHbIe
JJAHHBIE W COCTABJISET
OTYEeT YaCTUUHO B
TeueHHe MIAaHUPYeMOT0
3aHATHS,
CaMOCTOSITe/ILHO WU TTPU
TIOMOIIIYA PYKOBOJUTEISI
KOMaH/[bl WJTA
TIperofiaBareJis;

YnoBneTBopUTeTbH
0 (1oporoBbIv
YPOBEHD)

* 3HaeT OCHOBHbIE
STamnkbl N03HaBaTe/IbHOH
JlesITeIbHOCTH;

* 3HaeT OCHOBHbIE
TIOHATHS XUMUY;

¢ YacTuuHO
dbopmynupyet
XUMHUECKHe 3aKOHBI;
* BocrpousBoaur
TeopeThueCcKui
MaTtepuai C
HCII0/Tb30BaHUEM
yueOHOT0 1ocoous;

* PermaeT npakTHuueckue
3aziaun 6a30BOTO YPOBHS
C UCII0/Tb30BaHUEM
yueOHOTO T0COo0OUs;

* BrImonHsaeT
9KCIIePUMEHT C
TOMOLLIbIO PYKOBOJUTEISI
KOMaH/IbI U1
Tripero/iaBaresisi;

* Ctpout rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3y/ibTaThbl
9KCIIePUMEHTA;

¢ CocTaBisieT OTyeT 110
pe3yJibTaTam
9KCIeprMeHTa YaCTUYHO
B TeueHHe TJIaHUPyeMOro
3aHATHA UIH B
HeayAUTOPHOe BpeMsi pU
TIOMOIILU PYKOBOAUTEJIS
KOMaH/Ibl U1
TriperiofiaBarerisi;

3 Tunosble KOHTPO/IbHBIE 3a/JaHUSA
st peanu3aniuM BbIIIeNIepeUNCIeHHbIX 3a/iau 00y4YeHUs! UCIIO/b3YHTCS TUIIOBble KOHTPOJIBHbIE
3a/laHUsI WK WHble MaTepHasbl, HeoOXoAUMble AJisi OLeHKM 3HaHWM, YMEHHH, HaBbIKOB M (W/IM) OIIbITa
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JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBaHUS KOMIIETEHIIMM B TpoOLjecce OCBOEHHs
oOpa3oBare/bHOM MPOrpamMMbl, B C/IeYIOIIIeM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— TIlpegmer xumuu. ATOMHO-MoOJieKy/nsspHass Teopus. OCHOBHbIe TOHSITHSI: aTOM, MOJIEKYJIa,
XMMHUUECKHI 37eMeHT. [IpocThle U coXHbIe BelllecTBa. fBieHue annoTponyy. MonekynsipHas macca.
Monb. MonsipHasi macca. CTexromMeTprUuyecKre 3aKOHbI: 3aKOH JKBHBAJIeHTOB (TIOHSITME SKBUBajJeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH MOCTOSTHCTBA COCTaBa XUMHUUECKUX COeUHEeHUM. ['a30Bble 3aKOHBI: 3aKOH
00beMHBIX OTHOIIIEHHH, 3aKOoH ABorazipo. IleproguuecKkuii 3aKOH W TeOpUs CTPOEHUS] XUMHYeCKHX
coeIMHeHUM.

— CrpoeHne atoma M nepuoAuvecKass CHCTeMa >3/eMeHTOB. KBaHTOBO-mexaHWuecKass MoZeslb
aroMa. AtomHast opbutans. Popma aromHbIXx opbuTtasneii (s, p). KBanroBbie uncna. Ilpuniun Ilaymm.
IIpaBuno I'ynpga. IIpaBuno KreukoBckoro. Ileproguueckass cuctema W TIOPSILOK — 3arlOJTHEHUS
JHEpreTUYeCKUX YPOBHEM B CTPYKType atoMa. Pafnycbl aTOMOB M MOHOB. JJIEKTPOOTPULIATETbHOCTD.
OHeprusi MOHM3aLMM, CPOJCTBO K 3/1eKTPOHY. V3MeHeHMe CBOWCTB 3/1EMEHTOB U WX COEJWHEHUH 110
repuojam U rpymnram.

— OcHoBHbIe BHUJbl XUMHYECKOW CBsA3u. [Ipupoja XUMHUYECKOW CBsSI3U. XapaKTepUCTUKH
XUMUYEeCKOl cBsi3u. KoBaseHTHasi CBSI3b, MeXaHW3Mbl ee 0O0Opa3oBaHUs: OOMEHHbBINW, JOHOPHO-
aKienTopHeIid. [ToSIpHOCTh KOBa/IeHTHOM CBsi3u. Teopusi BalIeHTHBIX CBsi3el U 00bsCHEeHHe BaJleHTHOCTH
3JIEMEHTOB  METOZIOM BajieHTHBIX CBs3el. OcHOBHOe U  BO30y)KJe€HHOe COCTOSIHHEe aToMma.
[TpocTpaHCcTBeHHas: CTPYKTypa MosieKys. Tumbl cBs3edt — o, m. VloHHas cBsi3b. Metasueckast CBS3b.
dusnyeckoe COCTOSIHME BellleCTBa. 1Bepoe Teyo. DHepPrus KpUCTa/UIMUECKOW pelleTKU. TWIIb
KPHCTa/UTMYeCKUX CTPYKTYP U UX CcBOMCTBa. [ToHsTHE rbpuan3aiui. OCHOBHBIE TUIbI TUOPUIH3ALIUN.

— OcCHOBHBIE K/1acChl HeOpraHMueCKWxX coeJuHeHHH. PeaklMOHHasi CIIOCOOHOCTH BeILeCTB.
Knaccudukaims xumuueckux coefuHeHui. CrerneHb OKWc/ieHUsl. OCHOBHbIE K/1acChl HEOpraHWYeCKUX
coequHeHUM. KucC/ioThl, COMM, OCHOBaHUS, OKCH/bI, MX KiacCM(pUKalWsg U XHMHAYEeCKHe CBOMCTBA.
KucnoTHo-ocHOBHBIe cBoMcTBa BemjecTB. CBoHCTBAa aM@OTEepPHOCTU. PeakIMOHHAsE CIOCOOHOCTH
aM(OTepHBIX OKCHJOB W THUJPOKCUZOB. Tumbl cosed. VI3MeHeHHe KHC/IOTHO-OCHOBHBIX CBOMCTB
3/IEMEHTOB I10 TIepyo/iaM U IpyIiiam.

— PactBopbl, THMBI pacTBOpoB. IIporiecc pactBopeHus. CriocoObl BbIpa)kKeHUsI KOHLIEHTpAL[UU
pacTBOpOB. PacTtBOpUMOCTS. ITepeHacsliieHHbIe pacTBOpBI. OHepreTuka pacTBOpEeHUs.
Kpucrannoruapatel. CBoiicTBa pacTBOpOB He3neKTponuToB. Ocmoc. 3akoH Baut-T'odda. 3akon Payns.
TeMIiepaTypa KuIleHUsl U 3aMep3aHusl pacTBOpPOB. TeopHs 3/1eKTPOMTUUECKON aucconuanuu. CreneHb
JUCCOLIMalMM, KOHCTaHTa JAuccouuanuu. V3otoHnueckuid KosgouiueHT. CBOMCTBA pacTBOPOB
3/1eKTPOJIUTOB.

— Xwumuyeckass TepMoAvHaMuKa. [loHATHe XUMUYecKoW cucTeMbl. Tumbl cuctem. PaBHOBecHOe
COCTOSIHMe  CUCTeMbl. TuNBI  TepMOJWHAMUYECKHUX  TIpOLIeCCOB:  obOpaTumbie, HeoOpaTUMbIe,
CaMOTIPOM3BOJ/IbHBIE, paBHOBeCHbIe. OCHOBHBIE TIOHATHSI TEPMOJUHAMUKU: BHYTPEHHSIS1 SHEprus, paboTa,
Teryiota. IlepBbli 3akOH TepMoAUHAaMUKU. [loHATWe SHTanbnuM. TerioBo 3¢deKT peakiuy,
9K30TepMUYECKHe W SH/0TepPMUUYECKHe peaklu. TepMOXMMUYeCKWe YpPaBHEHUsS M UX OCOOEHHOCTH.
CraHzapTHbIe TerUIoThl oOpa3oBaHus BeleCcTB. 3akoH I'ecca, cienctBue w3 3akoHa [ecca. TloHsATHe
SHTponuU. BTOpout u TpeTuii 3aKOH TepMOAUHAMUKA. CamMONpPOM30BOJIbHbIE MPOLIeCChl. DHTATbITUNHBIN U
SHTPOTNMMHBIN (haKTOPhI XMMHUeCKUX peakijuii. DHeprusi ['nb0ca.

— Xwumuyeckass KUHeTUKa. [OMOreHHble M reTeporeHHble peakuud. CKOPOCTb XWUMHYECKOU
peakiuu. PakTOphl, BAUSIOL[ME HA CKOPOCTh peaklyy. BiMsHMe KOHLIeHTpalMi Ha CKOPOCTb peakLuu.
3akoH JeucTByrolux Macc. KoHcTaHTa CKOpocTM peakumu. BiusHue Temmeparypel Ha CKOPOCTb
peakiuu. [IpaBuno Bant-T'odda. DHeprus akTUBaLMu U ypaBHeHHe AppeHuyca. 3aBUCHUMOCTb CKOPOCTH
peakiuM OT KaTayu3aropa. Karamm3 OOpatumble U HeoOpaTHMble XUMHUUECKHE Peakluh. XUMHUeCKoe
paBHOBecue. KoHCTaHTa paBHOBecHsl. 3aKOH [IeWCTBYIOLIMX MacC [Js1 paBHoBecusi. [IpuHuumn Jle-
[MMarense. CABUT XMMUYECKOTO PaBHOBECHS.

— OKuUCIUTeIbHO-BOCCTAHOBUTE/IbHBIe  peaklyu. (CTelneHb  OKUC/IEHUS, OKUC/IeHue |
BOCCTAHOBJIEHWE. JJIeKTPOAHbIE TPOLIECChl.  JJIEKTPOAHbIE TIOTeHLMaa. YpaBHeHune HepHcra.
anpBaHMUECKUM 3/1eMEHT. DeKTPOXMMUYeCKre TMPOoLieCcChl. JIeKTPOABWKYILas CHjla raJbBaHUYeCKOro
sneMeHTa. CTaH/apTHbIM BOJOPOAHBIM 3/1€KTPOZ. OJIEKTPOIU3 B paciijiaBe. JDJIeKTPOIU3 B PaCcTBOpe.
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3akoHbl dapajes. Bbixos mo ToKy. Kopposus meTaioB: XuUMUYecKas, 3/7IeKTPOXUMHYecKas. 3allura
MeTaJlJIoB OT KOPPO3UU

— ®a30Bble paBHOBecusi. Pa3a, reTeporeHHass M TOMOreHHas cucrema. IIpaBwio ¢da3 ['mb6ca.
CrerieHb cB0O0OOABI, KOMIOHeHT. OJHOKOMIIOHEHTHbIe CHCTeMbl. [luarpaMma COCTOSTHUSI BOJBL
[wvarpaMmsl I71aBKOCTH JIBYXKOMITOHEHTHBIX CUCTeM. DBTeKTHKa. [IpaBusio peryara. TBep/iple pacTBOPHI U
VX TUIBIL. PU3MKO-XUMHUUeCKUU aHa/Iu3.

3.2 Tembl MHUBHUya/TbHbBIX 3a/JAHUU

— WupuBupyanbHoe 3afaHue « OCHOBHBIE MOHATHS U 3aKOHBI XUMUKW» 1. OlMHAKOBOE 1 YMUCJIO
Mosiekys B 0,5 r asora u 0,5 r MetaHa? 2. BeiuucaiuTe MOJIIPHYRO MacCy BelljecTBa, ecid Macca 500 mi
ero napoB 1npu 87 0C u paBnenun 96 kIla paBHa 0,93 1. 3. Haiitu ¢akrop 3KBUBa/eHTHOCTU M
5KBHBAJIEHTHYIO Maccy 3/eMeHToB B coefnHeHusx: MgO, NiCl2, CaF2. 4. HaiiTu 5KBHBa/leHTHbIE MaCChl
coeguHenuii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Onpeaenvte 00beM a3oTa (H.y.), UCII0/Ib30BaHHOTO
[J1s CHHTe3a aMMUaKa, eCJId IoJIydeHo 8,5 I MPoAyKTa peakLiyu.

— WupuBupyanbHoe 3ajaHve «CTpoeHMe aroMa. MepyuojuyecKuid 3aKOH M IMepuojuueckast
cuctemMa xuMuueckux 3nemeHToB [1.VMI. MeHgeneeBa» 1. Hamuimurte 3/1eKTPOHHBIE KOH(Urypaluu
ceayolyx atoMoB U WoHOB: In, Ba2+, Cll. 2. B kakoil rpymme, moArpymnmne ¥ Mepuofe HaxXxOAUTCS
snemeHT Sb? K KakoMy ceMeWCTBYy OH OTHOCUTCS? YKaKuTe, Kakuhe 3JIeKTPOHbI Y 3TOTO 3/71eMeHTa
SIBJISIFOTCSL BasleHTHbIMU. KakoBa MakcvMa/ibHasi Ba/IeHTHOCTb 3TOro 3jemMeHTa? [IpuBesuTe 3/1€eKTPOHHO-
rpaduyeckoe n300pa>keHNe BaJIEHTHBIX 3/IEKTPOHOB, OIHILINTE UX COCTOSIHHE KBAHTOBBIMH uKcIamMu. 3. B
KakoM Ilepuofie, TpyIe M TMOArPyNIe HaxOAWTCS 3/eMEHT, eC/M ero 3/eKTPOHHasi KOH(Urypaius
3akaHuMBaeTcs Ha 6s25d10. HazoBute 3TOT 3/emeHT. Kakumu cBoiicTBaMu 00/aflaeT 3TOT 3/IEMEHT —
OKUC/IUTeTbHBIMUA UJTM BOCCTaHOBUTE/IbHBIMU? O6bsicHUTe TioueMy. 4. Kakoit u3 anementoB — Mg umu Cl
Oyzer obsazath Gosiee BbIpa’KeHHBIMU HeMeTa/TMueCcKMMH cBoiicTBamu ? Kakumu cBoiicTBamu OyayT
o0saiaTh COeJUHEeHHUsI STUX 3JIEMEHTOB — KUCIOTHBIMU WA OCHOBHBIMH? OOBSICHUTE C TOUKU 3peHMUs
3/1eKTPOHHOM KOH(QUTrypaLyy 1 TIONI0KeHHs 371eMEHTOB B [IepUOAUYECKOl cucTeMe. 5. Y KakKoro jieMeHTa
paguyc aroma Gosnbiie — y Li wnu Cs? OObSCHUTE C TOUKU 3peHUs 3JIEKTPOHHOM KOHGUrypaluu U
T10/I0’KEHUSI 37IeMEeHTOB B [IepuoJuveckor cucteMe. Kak 3To BMsieT Ha MX XMMUUYeCKHe CBOMCTBA?

— WupuBupyanmpHOe 3afaHue «XuMHueckass CBsisb» 1. VI300pasurte CTpyKTypHBIE (HOPMYJIbI
C/IeIyIOIIMX COe[AVHEeHUM M YKaKUTe Ba/leHTHOCTb U CTelleHb OKMC/IEeHHs KaKJOro 3/eMeHTa B 3THX
BemjectBax: Al203, As203, Cl2, H2S, CuSO4. YkaxuTe TUIT XUMHUYECKOW CBSI3U MJi1 KaXK[O0ro
coepvHeHus. 2. OmnpezienvTe TUINl KPUCTa/VIMUYeCKOW PpelIeTKU /I Clefyroliux coefuHeHui: NaF,
CoSO4, Si, Pb, N2. Kakumu (pr3ruecKUMHU CBOMCTBaMM (IIPOYHOCThL CBSI3M, TemriepaTypa I/iaB/ieHUs],
MeXaHUUeCKHe CBOMCTBA, 3/IeKTPONPOBOJHOCTb) 00/1a/lal0T [JaHHble CoefuHeHuss U mouemy? 3.
[IpuBenuTe 37eKTPOHHO-Tpadueckoe W300pakeHWe BaleHTHBIX J7eKTPOHOB aTomMa P Bo Bcex
BO3MOXXHBIX COCTOSIHMSIX (OCHOBHOe, BO30yskieHHOe). Kakyto BaeHTHOCTb MOKeT MposiB/IsiTh (ocdop B
3TUX cocrossHusx? IlpuBeguTe TpUMephl COeAWHEHHWM, YKakuTe BajeHTHOCTb ¢ocdopa. 4. Kakyro
reomeTpuio uMeer Monekyna AlF3? IlpuBesute 3/eKTpoHHO-rpaduueckoe M300pakeHHe BajleHTHBIX
3JIEKTPOHOB B3aWMOZEHCTBYIOIINX aTrOMOB, YKaXWTe, KaKhe W3 HHX Yy4yacTBYIOT B 00pa3oBaHWU
XUMUUecKux cBsizell. KakoB Tunm rubpujusauyu aroma amoMmuHus? HapucyiiTe npocTpaHCTBEHHYIO
CTPYKTYPY 3TOM MOJIEKY/IbI, TOK&)XUTE TIepeKphIBaHUe aTOMHBIX OpOUTanel, yKa)KuTe TUTIBI CBsi3el (T1,0).
5. Wcronmp3yss 3HaueHMsT OTHOCUTE/bHOM 3/IeKTPOOTPHULIATebHOCTH, PAaCIOIOKUTe — Clleflyrolye
coefvHeHUs1 B Topsigke Bo3pacTtaHusi MoHHOcTH cBsasu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux
CTPYKTYpHble (DOpPMy/IbI M YKaKUTe, K KakKOMy aTOMy CMeLlaeTcsl /1eKTPOHHas IUIOTHOCTb B 3THX
COeJJMHEeHMSIX.

— UWnpuBupyansHoe 3ajaHre «OCHOBHBIE K/IaCcChl HeOpraHMYeCKUX coefiMHeHWM» 1. Hanumure
(opmysnel BelljecTB: Cynb(aT JUTHS, MepxjopaT aMMOHMS, WOAuJ CBUHLA, ruapokcyz mapradua (II),
TUJPOKCH], MarHusi, opToocopHasi KUCI0Ta, a30TUCTask KUCI0Ta, oKcuy, cBrHLa (IV), okeng xpoma (VI
), okcun Gocdopa (III). 2. HaszoBute creayrolue coeWHEHUs] 10 COBPeMEHHON HOMEHK/aType U
YKa&KUATe, K KakKOMy K/acCy HeOpraHMYeCKuUX COeAMHeHMM (KUC/IOThbl, COMH, OCHOBaHUS, OKCHU[BI,
OuHapHble coemuHeHust) onu otHocatcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2,
Sn(OH)2, MnO. HanuumuTe ypaBHeHUsl 3/IEKTPOJIUTUUECKOM [JUCCOLMALMM 3TUX COeAMHEHHM.

3.Hamummwmre ypaBHeHus peakiii: a) Ag + HNO3(koni) =...; 6) Fe203 + NaOH =...; B) CaCl2 +
Na2CO3 =...; r) Ca(OH)2 + H3PO4 =...; n) Si +02 =...; e) CaO + SiO2 =...; x) H2 + CI2 =...; 3) Li
+H20 =...; u) HI + AgNO3 =...; k) SO2 + H20 =... 4. Kakuie poAyKTbl MOTYT OBITH IOyYeHBI B
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pe3ynbrare peakimy Zn(OH)2 ¢ HCI? Hammmmmire ypaBHeHHsI peakLiii, YKaKUTe TUITbI 00pa3yroxcs
coneil (Kucnias, OCHOBHasi, HOpMasbHasi), JaWTe Ha3BaHWS IOJyUeHHbIM coefAuHeHUsM. 5. Hamuimmre
YPaBHEHUsI PeakLyi, C MOMOILLBI0 KOTOPhIX MOYKHO OCYIeCTBUTh Ciiefytoiue npeppaijenusi: Fe — FeO
- FeSO4 - Fe(OH)2 - FeCl2.

— WupguBupayanbHoe 3aanue «PactBope» 1. Kakoit o6beM 50% pactopa KOH (0 = 1,538 r/cm3
) Tpebyercsi s mpurotoBienus 3 1 0,1 M pactBopa KOH? 2. KakoBa MonsipHas ¥ HOpMasbHast
KOHUeHTpauu pactBopa H2SO3, 700 mn kotoporo cogepxatr 20 r H2SO3? 3. B 250 mn pacTtBopa
copepxutcs 7,5 T CuSO4I05H20. PaccunTtaTh MOJISIPHYIO KOHLIEHTPALIUIO pacTBopa Cy/bdara meau. 4.
Hackonbko noBbicuTcst TKUI U TTOHU3UTCS T3aM pacTBOpa 10 CPaBHEHHIO C UKMCTOM Boziol, eciv B 100 ©
BOZbI pacTBOpUTh 60 r caxapo3el C12H220117 5. Halijute MOJIIDHY!O MacCy He3JIeKTpOJIUTa, eC/IU NpU
pacTBopeHHH 28 T BellecTBa rpu 27°C ocMoTtryeckoe jaBieHue coctaBuio 700 kIla. O6kem pactBopa 1
n. 6. IIpu 100 °C paB/eHre HacChI[eHHOTO Tapa Haj pacTBopoM, cozepxkaiuMm 0.05 monb cynbdara
Hatpusi B 450 r Boabl, paBHO 100, 8 kIla. OnpegenuTh KaXKyllyrCs CTeleHb JUCCOLMAlX Cynb(ara
HaTpUsl.

— UupuBupayanpHOe — 3afjaHue  «JHeEpreTMkKa  XUMHYECKWX  MpoLeccoB.  XHUMHUUecKas
TepMoJuHaMuKa» 1. PaccuuTaiiTe TernaoBou 3¢¢eKkT peakijuy, 3anMILIUTe TEPMOXUMHUYECKOe ypaBHEHHe
peakiyu. CKombKo Oapusi M KMC/IOpPOZia B TPAMMax BCTYITH/IO B PeakI[vio, eC/I B XOfie Heé BbIJETU/IOCh
2740 x[bx TteroTthl? 2Ba(tB) + O2(r) = 2BaO(tB) 2. PaccuurtaB wu3MeHeHHWe 3Hepru IubOca,
yCTaHOBWTe, TIPY KaKOM TeMIiepaType Harbosiee BePOSITHO MpOTeKaHWe JaHHOU peakiyu — ripu 25 0C wiu
npu 100 0C? ZnO(tB) + CO(r) = Zn(tB) +CO2(T) 3. [loKaXkuTe pacyeToM, MpU KaKUX TeMIiepaTypax
BO3MO)XHO TPOTEeKaHUM peakldy B MpsiIMOM HampasieHuu. N2(t) + O2(r) = 2NO(r)

— WHupuBuayanbHOe 3a/jaHre «XMMHUYecKas KMHeTUKa. XMMUUeckoe paBHoBecue» 1. Hamuuvre
KHHeTHYecKoe ypaBHeHue peakiuu: C(tB) + H20(r) = CO(r) + H2(r) Kak n3MeHHTCS CKOPOCTh peakLivy,
eCJId: a) B CUCTeMe YMeHbILIUTh JjaBieHue B 3 pa3a; 0) yBeJIMUMTh KOHIIEHTPALIMIO TTapOB BOALI B 3 pa3a; B
) YMEHbIIWUTh KOHLIEHTpPAL[MI0 MapoB BOZAbl B 2 pa3a. 2. OnpefenuTb TemriepaTypHblii Ko3¢hduipeHT
CKOpPOCTHM peakLuH, eC/iM NPy MOHWKeHUU Temreparypsl Ha 45 0C peakuus 3amezanunacek B 25 pas. 3.
Peakums mniporekaetr npu 20 0C. OHeprvs akTWBalLMd peakLMM B OTCYTCTBMM Karaju3aropa paBHa 75
k/[)K/MOnb, a B MpUCyTCTBUU Karanu3aropa — 50 k/[)k/Monb. Bo CcKonmbkO pa3 Bo3pacTaeT CKOPOCTb
peakiuM B TIPUCYTCTBMM Katanmu3aropa? 4. B kakoMm HarpaBieHwu OyzeT MPOUCXOOUTH CMelleHHe
paBHOBecusi peakiuu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHAO= -460 k> eciu: a) yBeJWYUTb
TemriepaTtypy; 0) yMeHbIIUThL [JaBjieHHe B CHUCTeMe; B) YBEIMUMTh KOHL|eHTpauuio okcuzaa aszota (I).
5.3anuiuTe Bbipa)KeHHe KOHCTaHThI paBHOBecusi A peakumu: H2(r) + 12(r) = 2HI(r) Beiuuciuth
KOHCTaHTy pPaBHOBECHsI peakLiy, eC/IM Haua/bHast KOHLeHTpalust H2 Obiia paBHa 0,5 Mo/, HayaibHast
KOHLeHTparus 12 - 0,2 Mo/b/1 M K MOMeHTY paBHOBecHs rpopearrpoBano 20% Bogopoza.

— WHpuBuayanbHOe 3ajaHue «JJIeKTpOXMMHUYeckKue Tipouecchl. Koppo3uss metamioB» 1.
3ammcarb Cxemy TajJbBaHUUYECKOTO 37IeMeHTa, COCTOSILEro 13 KoOasbTOBOTO M Ka/[MUEBOTO 3JIEKTPO/IOB,
MIOTPY)KEHHBbIX B PacTBOPbl CBOMX COJIeM; HamucaTb YpaBHEHWs 3J/IeKTPOAHBIX IMPOLIeCCOB; HarWcaTbh
ypaBHEHHe peakLuM, KOTopas MpoTeKaeT B ra/IlbBAHUYECKOM 3/IeMEHTe; paCCUMTaThb 3JIEKTPOJABWKYLLYIO
CWIy ra/JbBaHWYEeCKOrO 3/eMeHTa MpY CTaHJAPTHBIX YC/IOBHSIX; PAaCCUMTaThb 3/I€KTPOABIKYIIYIO CUITY
rajsibBaHuyeckoro 3neMmeHta npu Temmeparype 30 0C u koHueHTpauusix noHoB C(Cd2+) = 0,4 momb/m;
C(Co2+) = 0,3 mosb/a. 2. [Ins ciefyronux BeljeCTB HalucaTb YPaBHEHUS 3/IEKTPO/JHBIX MPOL[eCCOB TPU
3/IEKTPO/IM3e M yKa3aTh, Kakue TPOAYKThl 00pasyloTcs Ha Kartoje W aHoge: a) pacriaB CaBr2 c
WHEPTHBIMH 3J1eKTpojiamMu; 0) pactBop HBr ¢ 1fuHKOBBIM aHO/10M; B) pacTBop Sr(NO3)2 ¢ rpaduTOBBIMU
anekTpogamu; ) pactBop CoSO4 ¢ HepacTBOPUMBIMH 1eKTpoamu. 3. Kakue MpoayKThl 00pa3yroTcs
npyu snekTponuse BogHoro pactBopa KCl ¢ wvHepTHbIMU 3nekTpojamMu? HamuiinTte ypaBHeHUs
3JIEKTPO/IHBIX MPOLeCCOB. BIUMC/INTE Maccy unmu 06beM TIPOyKTOB Ha 1€KTPojiax , 00pa3yrommuxcs Tipy
nponyckanuu Toka cuwiod 10 A B TeueHuu 30 MMHYT, e BbIXOZ mpofykra cocrasiseT 70%. 4.
CocTaBUTh CxeMy KOPPO3MOHHOIO rajlbBaHUUECKOI'0 3JIeMeHTa, BO3HUKAIOLLero BO B/IaKHOM BO3/lyXe MpU
KOHTaKTe a/JlOMUHHS M XpoMma. HamvcaTe ypaBHeHHsl 3/1€KTPOAHBIX MPOLIECCOB M ypaBHeHHe mporiecca
koppo3ud. 5. LIMHKOBYIO TMJIaCTUHY, TOKPBLITYI0 Me[bl0, OIMYyCTW/IM B pacTBOP CEPHON KHWC/IOTHI.
Onpegenvre TUI NOKPBITHS, HAMUILIUTE ypaBHEHHUS 3/1eEKTPOAHBIX NIPOLeCCOB KOPPO3UH, €C/U MOKPLITHE
He pa3pyLLUeHo U B CJlyyae ero paspylleHHs], COCTaBbTe CXeMy rajbBaHUUYECKOTO 3/1eMeHTa.

— UWnpuBupayanbHoe 3a1aHue «®da30Bble paBHOBECHUS B TeTepOreHHbIX cuctemMax» [lo guarpamme
TJIaBKOCTH JIByXKOMITOHEHTHO# crcTeMbl Mg-Ca ornpefienure: a) TUI Avarpammsbl; 0) uncio u Bug, das,
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YKMCJI0 KOMITOHEHTOB M UHCJIO CTereHel cBoOObI /s obsacTel quarpamMmel [-X; B) umcio v Buj, ¢as,
YKC/I0 KOMITOHEHTOB U UKUCJIO CTeTieHel cBoboap! Asist iunuid auarpamMbl AD, NF, DC, CE, EO, ND, DM,
LE, EB, CK, DP, EQ, AU, OS; yka3aTb TMHUUA COMUAYCA U JIMKBUAYCA; T) YACAO U BUZ, (a3, uucio
KOMTIOHEHTOB ¥ UMCJIO CTereHel cBoboabl Ast Touek A, D, C, E, O; 1) TemriepaTypbl TUlaBleHHs] YUCTBIX
komroHeHTOB Mg u Ca; €) Temreparypy TIUIaBJI€HUSI U COCTaB 00pa3syroIerocss XWUMHUYeCKOTO
COeJMHEeHMS]; >K) TemMIiepaTypy IIaB/IeHUsI U COCTaB 3BTEKTUUYECKUX CMeCel; 3) COCTaB M MacCy TBEPJOU U
JKUZIKOUM (a3, KoTopble 00pa3yroTCs TPY OXJIAXKEHUU YKUIKOTO paciijlaBa HauaJbHOW Temrmiepatypbl 800
CO mo TemniepaTypsbl 650 0C; Macca pacrinaBa - 200 1, ero rnepBoHaua/ibHbIM cocTaB - 45% Ca u 55% Mg.

3.3 TemMbl OIPOCOB Ha 3aHATUAX

— Pasgen 1. OcHOBHbBIe OHATHSA U 3aKOHBI XUMUK 1. JlaiiTe onpefiesieHUsl IOHATUAM «aToMm». U3
Yyero OH COCTOUT, UMeeT Ji OH 3apsA? [IpuBesvTe riaHeTapHYO MOZesb CTpoeHust atoMa. 2. Kakos 3apsj
7IeKTPOHA? 3a CYeT 4ero npoTekaeT XUMUUeCKas peakliys, B YeM ee CyLIHOCTh? 3. UTo Takoe Mosiekya?
Nwmeet v oHa 3apszg? [IpyBenure ripuMepsl MoJeKy/1 BelljecTB. V3 yero oHu coctosat? 4. YTo Takoe MOH?
Vmeetr 1 oH 3apsan? Kakue ecTb TUIBI MOHOB U KakK OHU HasbiBaroTcA? [IpuBeauTe mpuMepsl UOHOB
pa3Horo tuna. Kak 06pa3yroTcs Te Wiv WHble TUTTbl MOHOB? OT Uero 3aBUCHUT 3apsifi noHa? 5. [IpuBeure
IIpYUMep XMMHYeCKOIO 1eMeHTa B COCTOSIHUSIX: aTOM, MoJIeKysia, UOH. IlosicHuTe, B ueM pasHULIa MeXIy
3TUMM TPeMSI COCTOSIHUSIMM W KAaKMMH CBOMCTBaMU 00safjaeT Ta WM WHas uvactuia. 6. UTo Takoe
KomuecTBO BemjectBa? Kak oHO o6o3HauaeTcs, B ueM usMepsieTcsi? CKOJIBKO YaCTHI] COZEPKUT 1 MOJTb
BerjecTBa? Kak o6o3Hauaercs uncio yactun? 7. Uto Takoe MosisipHast Macca? Kak oHa o06o3Hauaetcs, B
ueM usMepsercsa? Kak paccuurars MOJISpHYRO maccy BelecTB? 8. IIpuBeaute mpuMepbl XUMHYeCKUX
BewjecTB. UTO MOKa3bIBalOT MOACTPOYHbIe MHAEKCHI B popMysax xumuueckux BewectB? 9. Uto Takoe
CTexroOMeTpUuecKre KO3(pQpULIMeHTbI? [l yero ux pacCTaB/siOT B YPaBHEHHSIX XMMUUECKUX peakLvi?
KakoBrl nipaBusia pacctaHOBKM K03((duiieHTOB? UTO MOKa3bIBaeT CTEXMOMETPUUYECKUN KO3(D(ULIMEHT B
ypaBHeHuu peakuuu? 10. Cdopmynupyiite 3akoH ABorazpo. UTo Takoe HOpMasbHble yCa0BUA? UTo
TaKoe MOJISIpHBINA 00beM ra3a? Kak oH 0003HauaeTcs, B ueM U3MepsieTCss U yeMy OH paBeH? Kakoit o0beM
3aHMMaeT ra3 kKoaudyectBoM 1 momb mpu H.y.? 11. Kak paccunteiBaeTcs 00beM rasa mpu yCIOBUSIX,
OTIMYHBIX OT HOpManbHbIX? [lpuBeauTe ypaBHeHWe MeHzeneeBa-KnanelipoHa, MOSICHUTe Kakue
BeJIMYMHBI TaM UCIO/b3yroTcs. 12. [IprBeauTe ocHOBHbIe (POPMYJIBI AJI1 pacueTa KOMUYecTBa BellleCTBa.
Kakue BesMuMHBI /151 3TOr0 UCMonb3yroTca? 13. Yto Takoe MpocTele U C/I0KHbIe BeljecTsa? Ilpuseaure
ux Knaccudukanuio. 14. VI3 uero coCTosiT OKCUJIbI, CO/M, KACIOThI, 0CHOBaHUA? UTO Takoe KUC/OTHBIE
ocratku? [lpuBenute npumepbl 3TUX coefuHeHWi. 15. UTo Takoe skBuBaneHT? UTo Takoe (hakTop
9KBUBA/JIEHTHOCTH U KaK OH o0Oo3HauaeTcs? Kak ero MokHO paccumrtarb? [Ijii KakdxX 37eMeHTOB OH
SIBJISIeTCsl TIOCTOSIHHBIM U Touemy? [IpuBepure rpumepsl. 16. Kak paccuvTarh SKBHUBa/JIEHTHYIO Maccy
MIPOCTBIX U CJIOXKHBIX BeljecTB? IIpuBesuTe (pOpMyJibl, TIOSICHUTE KaKUe BeJIMUKHbI B HUX UCIO/Ib3YHTCS.
Kak o0o3HauaeTcsi 9KBMBajJieHTHasi Macca, B 4eM u3MmepsieTcsi? 17. UTo Takoe SKBUBaJIeHTHBI 00BEM
raza? Kak ero MoxHo paccuutars? [IpuBesuTe (popMyiy, NOSICHUTE KaKve BeJMYUHBI TaM UCTIO0/Ib3YHTCS.
18. CdopmynupyiiTe 3aKOH 3KBHBajIeHTOB, NPUBEAUTE €ro mareMaTHueckoe BblpakeHue. [IpuBenute
npyrMep NpuUMeHeHMs 3Toro 3akoHa. 19. CdopmynupyliTe 3aKOH MOCTOSIHCTBA COCTaBa BelljecTBa. YTo
Takoe Oeprosmael? IlpuBeguTe NpUMephbl BeleCTB IOCTOSIHHOTO W HeMOCTOsiHHOTrO cocrtaBa. 20.
CcdopmynupyiiTe 3akoH ABOrajpo W CleACTBUSI U3 Hero, nosicHuTe Ha npumepe. 21. Cdopmynupyiite
3aKOH 00BbeMHBIX OTHOLLEHUM, TIOSICHUTe, [I/I1 KaKUX pacueToB OH npumeHuM. 22. ChopmynupyiiTe 3aKoH
coxpaHeHus Macchl BellecTBa. PA3JIEJT 2. CTPOEHUE ATOMA. TEPMOANYECKUN 3AKOH U
NNEPUOINYECKASA CUCTEMA XVMUWYECKUX SJIEMEHTOB O.MN.MEH/EJIEEBA. 1. Onumure
IUJIaHeTapHYl0 MoZe/b CTpoeHMs atoMma (Mogzenb Pesepdoppa), mokakuTe rpadpuueckd. 2. Ha uem
OCHOBAaHa COBpeMeHHas MOZe/lb CTpOeHus: aroma? Kak paccmarprBaeTcst 3/1€KTPOH U ero [BWKeHHUe B
sToii Mozienu? 3. Urto Takoe 3/eKTpoHHOe 00sako? IIpuBegute Tpaduyecku mpuMep 371€KTPOHHOTO
obsaka aToMa Boziopoza. Kak u3MeHsieTcst TVIOTHOCTh 3/IEKTPOHHOTO 00/1aka 1o Mepe yiasieHus OT siipa U
nouemy? VimeeT nu 3ekTpoHHOe 0bako rpaHuiipi? 4. Uto Takoe atomHast opoutans (AO)? [louemy AO
MOTYT MMeThb pa3Hble pa3Mepbl? Kak 3To BiusieT Ha cBoicTBa aroMa? Kak 0603HauaroTcsi rpaduuecku
aToMHble opbuTany, 3MeKTPOHbI Ha opburtansx? 5. I[lepeurciure KBaHTOBbIe uWcsa. [Iyisi uero OHU
UCTob3yroTCs? [Touemy Hesb3s onvcaTh /1€KTPOH C TIOMOILBIO TTOHATUN KlacCU4yecKor (pU3MKy (Macca,
KOOpAWHATa, WMITyIbC W T.J.)? 6. Kak o0o03HauaeTcsi rnaBHOe KBaHTOBOe uMc/a0? Kakuwe 3HaueHUs
NpUHMMaeT [JIaBHOE KBAaHTOBOE UM(I0? 3a YTO OHO OTBeuvaeT? UTO Takoe SHEpreTUUeCKUM ypOBEHb
(31eKTpOHHBIN €/10i1)? 7. DeKTPOHbI KaKOr0 3HepreTHYeCKOro ypOBHS MMEIOT HalMEHbILYH SHepruto?
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OJeKTPOHBI KaKOTO SHEPreTUYeCcKOro YPOBHs HaXOAATCsl Hanbosee O/n3Ko K spy U nmouemy? Kak cBsizaH
pasMep aroMHOM opOuTanM U I7IaBHOe KBaHTOBoe uucno? IlpuBeaure rpaduueckuil npumMep
MHOT'03/IEKTPOHHOTO aToMa, rosicHiuTe oTBeT. 8. Kak 0603HayaeTcsi moOoUHOe KBAaHTOBOE YMC/IO? 3a UTO
OHO oOTBeuyaeT? Kakue 3HaueHusi oHO npuHMMaer? Kakoil ¢opme opbuTasu OHM COOTBETCTBYIOT?
[TpuBepute rpacdmyeckre mnpumepnl. UTo Takoe 3HepreTMyeckuil mozaypoBeHb? 9. Kak mpoucxogur
paclieryieHle 3HepreTHYecKuxX ypoBHel Ha nofypoBHU? Ckonbko AO U 3/71eKTPOHOB MOXKeT BKJIFOYAaTh
NolypoBeHb TOro Wi wuHoro Tuma? Ilokaxwure rpaduueckn. 10. Kak o006o03HauaeTcsi MarHUTHOe
KBaHTOBOE YMC/I0? 3a YTO OHO OTBeuaeT? Kakue 3HaUeHUsI OHO NPUHUMaeT J/isi opbuTaneii pa3HOro Tura?
[TpuBenure rpaduyeckue mpumepbl. 11. Uto Takoe crmH? Kak 0003HauaeTcsi CMHOBOE KBAaHTOBOE
yncio? Kakue 3HaueHWst OHO NpuHUMaeT? UTO Takoe Iapasle/ibHble W aHTUIIApaslle/lbHble CIIUHbI?
[TpuBepute rpaduueckue npumepsl. 12. Chopmynupyiite npuHimn [aymu. CKOMbKO 371€KTPOHOB MOTYT
HaXOJUThCSl Ha OJfHOM aTtoMHO# opbutam? KakoBbl ux cnuHbl? [IpuBesuTe rpaduueckuii rnpumep. 13.
Cdopmynupyiite mpaBwio KieukoBckoro. OOBSICHWTE C €r0 TOMOIIBI, TTOUeMY TIpU 3ario/THeHUU
SHepreTUYeCKHUX YPOBHEH 3/1eKTPOHaMU CHauasa 3aro/IHgeTCsl ypoBeHb 6s, a IOTOM yke ypoBeHb 5d. 14.
Cdopmymupyiite mipaBwio I'yHpa. IlpuBegurte rpadudeckuii mpumep assi d-mopypoBHsi. Kak Oyzmer
IIPOMCXOAUTh TIOJIOBUHHOE 3arojiHeHue STOro noaypoBHsA? 15. KakoB IOpsAJOK — 3arojiHeHUs
SHepreTUUeCKUX YPOBHeH U noAypoBHel? UTo Takoe 51eKTpOHHasi KOHGUrypalus atoMa (3/1eKTpOHHast
(opmysna)? Kak oHa 3anucbiBaeTcsi? Kakue 5/1eKTPOHHbIe KOH(UIypaLUy SIB/ISIOTCS yCTOWUMBBIMU? 16.
CdopmynupyiiTe nepuoanueckuii 3akoH. 17. Kakyro cTpyKTypy nmeeT Tabmumila MeHzeneeBa? YKaKuTe,
KaK OrpeJle/IUTb Nepuog, rpymnmny, noarpymnmny. 18. C Touku 3peHHs 3/1eKTPOHHOM KOH(Urypaluu atoma,
YTO TOKa3blBaeT HOMEp 3JleMeHTa B IepPUOAMYeCKOM CUCTeMe, HOMep TIpymnbl, HOMep Iepuoza?
[TpuBenute npumep. 19. Ha kakue cemelicTBa pasziensitoTcsi 37ieMeHThl B Tabnmiie MeHzeneeBa? UeMm 310
obycsioneHo? Kakumu cBoiicTBaMM OHU 00sazialoT (MeTa/uinueckue, HeMeTananueckue)? K kakum
ceMelicTBaM OTHOCSITCSI 3J/IeMeHTbl I7IaBHbIX U M00o0yHbIX moarpynn? IIpuBesute npumepbl. Kak
V3MEHSIIOTC MeTa//IMueCKue Y HeMeTa/UIMueCKWe CBOWCTBa MO nepuogam u rpynmnam? [lpusesnure
npumepbl. 20. Yem ompefensieTcss BaJeHTHOCTb XUMHUECKOTO 3/eMeHTa B IVIaBHbIX U TOOOYHBIX
noArpymnmnax? Kakue 3/1eKTPOHBI SIBJISIFOTCSI BaJIeHTHBIMA M MOTYT TIPUHMMATh ydacThe B 00pa3oBaHUU
XUMHueckor cBs3u? 21. UTo Takoe 3Heprust noHusanun? Kak oHa u3MeHsieTcsl IO IepyoziaM Y rpymnmnam?
O6bsicaute mouemy. [TpuBegute mpumepbl. Kak 3T0 BiMsieT Ha XUMHUUYeCKHe CBOWCTBA 371eMEHTOB? Y
KaKHUX 3/IeMeHTOB HU3KUe SHepruy MOHU3aLuU U noyemy? 22. UTto Takoe CpOACTBO K 3/1eKTPOHY? Kak oHO
M3MeHsIeTCs 110 mepuojam u rpymnmam? OObsicHuTe rouemy. [IpuBenuTe npumepsl. Kak oHO BiusieT Ha
XUMHAYeCKue CBOMCTBA 71eMeHTOB? Y KaKUX 3/IeMEHTOB BBICOKOe CPOJCTBO K 3/IeKTPOHY U rnouemy? 23.
Kak n3meHsIOTCS paZiiyChl aTOMOB M MOHOB I10 Mepuofam U rpynnam? Kak 370 BivsieT Ha XMUMUYeCcKue
CBOiCTBa 371eMeHTOB? [IpuBefuTe NprMephl. Y KakUX 371eMEHTOB caMble Oosibllive pajuychl U mouemy?
24. Yto Takoe 371eKTpOOTpHULiaTe/IbHOCTL? Kak oHa M3MeHseTcs 0 repyojaM U rpynnam? Kak Bimuser Ha
XUMHAUYeCcKue CBOWCTBA 37eMeHTOB? [lpuBesuTe mnpumepbl. Y KakMX 3/1eMEHTOB camas BbICOKas
3/1eKTPOOTpULIaTeIbHOCTE? 25. UTO Takoe OKUC/IMTEe/bHbIE, BOCCTAaHOBUTE/IbHbIe CBOMCTBA? Kak OHM
V3MEHSIIOTCS 110 Iepuojam U rpynnam? Kak 3To CB3aHO C 3/1eKTPOHHBIM CTpoeHueM aroma? Ilpusegurte
npuMepsl. Kakue BelljecTBa SIB/SIFOTCSI XOPOLLIVMMY BOCCTAHOBUTE/ISIMH, & KaKHe OKUC/IUTeISIMU U TIoYeMy ?
PA3EJT 3. XUMMWNUYECKASA CBA3b. 1. Uem ormpezenstoTcss xumMudeckve U (Usnyeckre CBOMCTBA
BelljecTBa? 2. UTo Takoe XUMUYecKas CBs3b? KakKyro pupojy, COIZIaCHO COBPeMEeHHbIM Ipe/iCTaB/IeHUsM,
UMeeT xUMuueckas CBsisb? Kak M3MeHSITCsl SHeprusi cUCTeMbl NIpU 00pa30BaHMM XMMUUECKOM CBSI3U U
Kakue cuibl ee oOyciaBmmBatoT? 3. [IpuBeaute mpumep 00pa30BaHUs XUMHUYECKOW CBSI3U B MOJIEKYJIe
BoZlopofa. YTo Takoe MoseKysisipHasi opburtanb? KakuMy 0/DKHBI ObITh CIHHBI B3aMMOZeMCTBYHOIMX
3JIEKTPOHOB, uTOObI 0Opa3oBanack xumuyeckass cBs3b? 4. [laiiTe ompenesieHWs XapaKTepPUCTHKaM
XUMHYECKOM CBSI3U: [IMHA CBS3M, BaJIeHTHBIN YIoJl, SHeprus CBA3U. B Kakux ejMHUL[aX OHU U3MEpSIIOTCS?
Kak 3aBUCHT 3Heprus cBs3u OT ee AnvHbI? Kakas cBsi3b siBsieTcsl Harbosee mpouHoii? 5. TlepeunciiuTe
OCHOBHBIE BH/bl XMMMUECKOM cBsA3U. 6. [laliTe ompejeseHue KOBajeHTHOW CBs3M. 3a CYeT 4Yero OHa
obpasyercsi? 7. Uem 0O0yc/IOB/IeHBI HaMpaB/IeHHOCTh W HACBIIAeMOCTh KOBajieHTHOW cBsisu? 8. Kak
obpasyeTcsi KoBaJleHTHasi CBsi3b 0 OOMeHHOMY MexaHM3My? Kakue 571eKTPOHbI MOTYT TNPUHUMATh
yuactue B obpa3zoBanuu cBsi3u? IlpuBenure rpaduuecknii npumep. 9. [Touemy xvMudeckasi CBSI3b MOXKET
obnajate mosspHocThi0? UeM oOycoBreHa MOMSIPHOCTh CBsisu? IlpuBeute mpruMmep MOJSIPHOMN
MOJIEKY/Ibl, TIOSICHUTE, UTO Takoe 3((eKTUBHbIN 3aps[, 31eKTpuueckuid MoMeHT aumnons. 10. Yto Takoe
KOBaJ/IeHTHAas TO/IApHasi M KOBaJleHTHasl HeroJjisipHas CBsA3b? [IpuBesnTe mpuMephl BeleCTB C 3TUMH
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tunamu cBs3u. 11. Kak oOpa3syeTcss KoBajieHTHasi CBsSI3b IO JIOHOPHO-aKIIENITOPHOMY MeXaHu3my? 12.
[aiiTe ompefeneHre TIOHATHUIO BajJleHTHOCTb. Kak MOXKHO ompeZie/iuTh BaJleHTHOCTh 3jeMeHTa? Kakue
3/IeMEeHThI MMEIOT TOCTOSIHHYIO BajieHTHOCTh? 13. Uem 00yc/ioBieHa BaJeHTHOCTh, COTJIACHO METO[Y
BaJIeHTHBIX CBsi3eii? UTO Takoe OCHOBHOe U BO30y’kKZieHHOe cocTosiHue aToma? [IpuBegute npumepsl. 14.
Kakue »5eKTpoHBI SIBASIIOTCS BajieHTHbIMU s S,p,d,f — anementoB? 15. Uem ormpenensieTcs
MIPOCTPAHCTBEHHas CTPyKyTypa Mosiekyn? Ilouemy Monekynbl uMeroT pasHyro ¢opmy? 16. [laiite
OTpe/ie/ieHHe THTIAM CBSI3U TI0 TIePeKpbIBaHUIO opbuTasneii: o, m v §6-cs3saM. Kakumu Tunamu opburasneit
oHu obpa3ytotcs? [IpuBeauTe rpaduueckre npumepbl. CpaBHUTe TIPOYHOCTH O- U T-CBsi3d. 17. UTo Takoe
KpaTHOCTb CBsi3u? [IpuBesuTe mpuMep oOpa3oBaHUS OJWHAPHOM, ABOWHOMW, TPOWHOW CBs3W. Kakumwu
TUTMIAMUA CBSI3U TI0 TlepeKpbIBaHUIO opbOuTaneil obpa3oBaHa OfMHapHasi, JBOWHas, TPOWHas CBS3b?
CpaBHHUTe TIPOYHOCTH 3TUX CBs3eid. 18. UTo Takoe rubpuam3anus? Kakos ee mexanu3m? Kak npoucxoaur
Sp-, sp2, sp3 — rubpuan3anysa? Kakyr reoMeTpur0 UMerOT MOJIEKY/bl C TaKUM TUTIOM TMOpUU3alvuU Y
1ieHTpasbHOrO artoma? IlpuBeauTe mpumepsl. 19. Pacckaxurte 0 cTpoeHUM TBepAbIx Tesl. UYTo u3 cebs
Tipe/icTaB/sieT KpUCTa/uinueckass peiterka? [IpuBegute mipumep. UYTo XapakTepusyeT SHeprus
KPUCTa/VINYeCKoN pelleTku? IlepeuncinTe XyuMuuyeckre TUIBI KpUCTalmndyeckux perteTtok. 20. Yto u3
cebsi mpe/CTaB/IsIeT MOJIEKYy/sIpHasi KpUCTa/l/lMueckasi peleTka? Kakue yacTHIbl HaXOAWUTCS B y3/ax
pewretkr? Kakol TWI CBA3M Mexzy y3naMy pelneTkd? KakoBa 3Heprusi TakoM KpHUCTa/lJIM4eCKOM
peuietku? Kakue BelllecTBa MOTyT 00pa3oBbIBaTb MOJIEKY/IsIDHblE KDPUCTA/UTMYECKHe pelleTKH?
[TpuBenure mpumepsl. 21. Uto u3 cebsi mpescTaB/sieT aTOMHasi KpHCTalIMueckass pernetka? Kakue
YacTULbl HaXOAUTCSA B y3/ax pemieTku? Kakoil TUN CBA3M MeXJy y3/lamu pelieTku? KakoBa sHeprus
TaKOM KpUCTa/UIMUecKol  perneTku?Kakve BemjectBa MOryT  00pa30BBIBaTH — MOJEKY/ISIPHbIE
KpUcTa/uinyeckue peiietkd? [IpuBeaurte rpumMepsbl. 22. KakoB MexaHu3M 00pa3oBaHUsi MOHHOW CBS3U?
Uem xapakTepu3yeTcsi MOHHOCTb CBsi3U? Uem OT/MuaeTcsl KOBaJeHTHasl MOJSIpHasl CBSI3b OT WOHHOMW?
[ToueMy WOHHasi CBsi3b He 00sialaeT HarpaB/ieHHOCTbIO M HachblijaemMocTeio? 23. UTto u3 cebs
TIpe/ICTaB/IsieT MOHHAsi KpUCTa/l/IMdecKas peleTka? Kakuve 4acTULbl HAXOAUTCS B y3/1ax pelueTku? Kakou
TUIN CBSI3U MEXJY y3/lamMHu pelleTku? KakoBa 5Heprvsi Takou KpUCTa/UIMUeCKoW pelleTku? Kakue
BeIL[eCTBa MOTYT 00pa30BbIBaTh MOHHBIE KpHUCTa/IMueckre pemieTku? [IpuBenure npumepsl. 24. Uto u3
cebsi TIpeicTaB/sieT MeTasyIMuecKasi KpUCTa/l/IMuecKasi pelieTka? Kakue yacTHLIbI HaXOAWUTCS B y3/ax
perieTkr? UeM 00ycC/iOB/IeHa CBS3W MEXKAY y3/1aMH perieTku? [loueMy B KpHUCTa/I/TMUECKOW pelleTke
MeTa/yla 3/71eKTOHbl He/l0Ka/lr30BaHbl? KakoBa SHeprvsi Takoll KpUCTalIuMueckor pelieTkd? Kakue
BeIllecTBa MOTYT 00pa30BbIBaTh MeTa/IMUeCcKre KPUCTa/uyinyeckue peretku? [IpuBeauTte nmpumepsl. 25.
CpaBHUTE TPOYHOCTb, TeMIlepaTyphl I/IaB/eHUsl, MeXaHWYeCKue CBOMCTBA, 3JIEKTPOIMPOBOAHOCTD,
TETJIONPOBOJHOCTD, JIETYUeCTh PA3HBIX THIOB KPHUCTA//IMUeCKWX perneTokK. OObsSCHUTE, TIOUeMy OHU
obmagaroT TeMu UMM UHbIMM cBoticTBamu? PA3/IEJT 4. OCHOBHBIE KJTACCBI HEOPTAHMYECKIMX
COEJIMHEHUNU. PEAKIIMOHHAS CITOCOBHOCTbD BEIIECTB. 1. UTo Takoe CTereHb OKHC/IEHUS?
Kak onpefennTs MakCMMajibHYHO CTelleHb OKUC/IeHUs 3/eMeHTa? Kak OHa CBfi3aHa C BaJleHTHOCTBIO? 2.
Kakue 3/1eMeHTHI MpOSB/IAKT IOCTOSHHYIO CTelleHb OKUC/AeHUsA? YeMy paBHa CTelleHb OKUC/IeHUs
3/IeMEHTOB B MPOCTHIX BelljecTBax? Kakue mnpaBuia HY)XKHO 3HaThb [/ 3allMCU XUMUYeCKUX (opMys
BemjectB? 3. [lpuBeauTte Knaccudukaiuio BellecTB. Kakuve OCHOBHbIe KJ/acChl HeOpPraHWueCKUX
coequHeHUM Bbl 3HaeTe? W3 uero onu cocroar? 4. IlpuBeguTte Knaccudukanuio okKcuzoB. Kak
o0pa3yroTcs Ha3BaHusl OokcuzioB? Kak Hamwicath (opMysy BBICIIETO OKCHa 3jemeHTa? 5. IlpuBenute
knaccuukaiuio KuciaoT. Kak ob6pasyrorcs HasBaHus Kuoiotr? 6. IlpuBeaurte KiacCUpUKALMIO
ocHoBaHni. Kak oOpa3yrorcsi HasBaHusi OcHOBaHuii? 7. IlpuBegute kmaccudukauuro comed. Kak
oOpa3yroTcs Ha3BaHusi coneid? 8. Uto Takoe snekTponut? Kakue BelrjecTBa sIBJSIFOTCS 37eKTpoaUTaMu? 9.
UTo Takoe 3/1eKTpoIMTUYeCKas Auccoruanusa? KakoBbl IpaBu/ia 3aliMCU ypaBHEHUH 3/1€KTPOIUTAYE CKOU
puccouyanuu? 10. IlpuBeauTe ypaBHeHUs MOJHOM U CTyNeHUaTOM AUCCOLMALIMU OKCH/OB, KUCJIOT, COJel
Y OCHOBaHHWH. 11. [I/1s1 KaKMX 3/1eMeHTOB XapaKTepHbl KUC/IOTHBIe cBOMCTBA? [IpuBeaure npumepsl. 12. C
yeM pearupyroT KHUC/IOTHble OKcuzbl? [lpuBenuTe mNpuMepbl peaklvii, J0Ka3bIBalOL[UX KUCIOTHbIE
cBoicTBa. [IpuBeauTe MprMep reHeTUYEeCKOU CBSI3U «3/IeEMEHT — KUC/IOTHBIN OKCUJ, — KAUCIOTHBINM OCTaTOK
- kacjaoTta». 13. [l KakuX 5/1eMeHTOB XapaKTepHbl OCHOBHble cBokcTBa? [IpuBesnute rpumepsl. 14. C
YyeM pearvpyroT OCHOBHble OKcuipl? IlpyBesuTe nprMepel peakiMi, [JOKa3bIBaOLUMX OCHOBHbBIE
cBoiicTBa. [IpuBeiTe MpUMep reHeTUUeCKOW CBSI3U «3/IEMEHT — OCHOBHOM OKCHJ, — OCHOBaHue». 15. Uto
Takoe aMm(poTepHOCTb? [I/1s1 KAaKUX 3/1eMeHTOB XapaKTepHbl aM¢oTepHble cBoWcTBa? [IpuBejuTe prMepsl.
16. C uem pearupytoT amoTepHble OKCUAbI? IlpyvBeauTe mpuUMepbl peakLWi, J0Ka3bIBaroL[UX
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amdorepHble cBoiicTBa. [IpuBeauTe NMpUMep reHETHUUECKOW CBS3U «3/1eMeHT — aM(OTepHbIM OKCUJ, —
am¢oTepHOe ocHOBaHUe». 17. Kak M3MeHSI0TCS KUC/IO0THO-OCHOBHbBIE CBOMCTBA [ S- U P-37IEMEHTOB B
repuojax cjeBa HanpaBo? Kak 5T0 CBfi3aHO € MeTa/uIMueCKUMHU M HeMeTa/yInueCKuMU cBoucTBamu? OT
yero 3aBUCAT KHUC/IOTHO-OCHOBHbIe CBoWcCTBa d-ssmemeHTOB? 18. [lpuBeinTe XUMHUeCKUe CBOWCTBa
kucnot. 19. TlpuBegute xumuueckye cBoWcTBa ocHoBaHuM. 20. IlpuBesnuTe mpumepnl aM(OTepHbIX
ocHoBaHui. C yeM OHU MOTYT pearupoBaTh? 21. [IpuBeguTe xumuueckue cBouicTBa coseii. PA3JEJT 5.
PACTBOPEI. 1. Uto Takoe pacTBOp, pacTBOpPeHHOe BeleCcTBO, pacTBopurtesb? [IpuBeauTe mpumepsl.
[TpuBenuTe kKnaccuuUKaLyoo pacTBOpOB. 2. KakoBbl CXO/CTBa/OTIMUMSI PaCTBOPOB C MeXaHWYeCKUMU
CMeCSIMA ¥ XUMUYeCKUMU coefuHeHusiMU? UTo 13 cebsi Tpe/iCTaB/IsieT pacTBOP, COIVIACHO COBPEMeHHBIM
nipescrasieHusam? 3. OnuiuuTe TpoLiecC pacTBOPEHUsl TBEPJOro Tejla B JKUJAKOM pacTBoputese. Kak
TIPOMCXOMUT KpucTasuu3alus? 4. Uto Takoe KOHIeHTpalusi? YTo Takoe HACBIIEHHBIM, pa30aB/ieHHbIH,
KOHL|EHTPUPOBAHHKBIN pacTBOp? 5. ONUILIKTe CrIocOObI BhIPa’KeHUsI KOHLIEHTPAL[UM PaCTBOPOB, TIPUBEIUTE
0003HaueHusi, GOPMyJIBI [/Isi pacyeTa KOHLIEHTpaLUi, eJUHULBI 3MepeHusi (MaccoBasi /1071sI, MOJIsIpHast
Jl0/1s, MOJsIpHasi KOHLIEHTpaLUsi, MOJs/IbHasi KOHLIEHTpAlUsi, HOpMasbHasi KOHL|eHTpauus, TUTp). Kak
MO>KHO KPaTKO 0003HAUMTh eIMHULIBI M3MepeHHs] MOJISIPHOM ¥ HOpMasibHOM KOHLjeHTpauun? I[lpuBenure
npuMmep. Kak paccumTbiBaeTCsi SKBMBAaJeHT [J/s1 KHUCJIOT, OCHOBaHMWM, coneii? 6. Yto Takoe
pactBopumocTh? [IpuBeuTe Knaccu(pUKaLMO BellleCcTB M0 UX pacTBOpUMOCTH. Kak BvsieT MoJsipHOCTD
Bell[eCTB Ha UX pacTBOPMMOCThL? Kak BiMseT TeMIlepaTypa Ha pacTBOPUMOCTh BeljecTB? 7. UTo Takoe
TiepeHachIeHHbIM pacTBOp? B KakvxX YCIOBUSX €ro MOXKHO TOMyuuTb? B Kakux ciyuasix HM30BITOK
pPacTBOPEHHOI0 Bell[eCTBa HauMHaeT BbIMaJaTb B OCAZ0OK U3 MepeHachblll[eHHOro pacteopa? 8. Kakue
TIPOTIeCChl TIPOTEKAlOT Tpu oOpa3oBaHWM pacTBopa? Kak W3MeHsIeTCs TpPW 3TOM 3HEpPrysi CUCTEMBI?
Kakumu akropamu onpefensiercss TernoBor 3¢dekr mpouecca pactBopeHusi? 9. Uto Takoe
Co/bBaTalWisl, TH/pATallvsi, COMbBAThI, THApPATb? YTO mpeAcTaBisstoT CcOOOW  KPUCTA/UIOTHAPATHI?
[MpuBegute mnpumepsl. Yem o6ycroBneHo obpa3oBaHue KpuctamiorygapatoB? 10. Urto Takoe
JIeKTPOJIUTHI, He3/1eKTPoauThI? Kakue BelllecTBa OTHOCATCA K TOMY WIM MHOMY Tully? UTo Takoe
3/IeKTPO/IUTUUEeCKasi Juccolanysa? UTo Takoe M30TOHMUECKUN KO3(pQULIMeHT, yeMy OH MO)eT ObITb
paBeH, oT yero 3aBucut? 11. Uto Takoe cTerneHb Auccoryaln? Kakue BemjecTBa OTHOCATCS K C/1abbIM U
CWIBbHBIM 3JIeKTpO/IUTaM U roueMmy? OT 4ero 3aBUCHT CTelleHb Auccouyanuu? 12. Uto Takoe KaxKylascs
CTerneHb gucconmanuu? s Kakux pacTBOPOB IIPUMEHUMO 3TO MoHATHe? Kak ee MOXKHO paccuurtars? 13.
Kak 3amuchiBaeTcst BbIpakKeHHe KOHCTaHThl AUCCOLMALMM [/t CMa0bIX 371eKTpomuToB? OT uero 3aBUCUT
KOHCTaHTa jJuccoupanuui? UYTo T1oKasbiBaeT 3Ta BenuuuHa? 14. IlpuBegure 3akoH pasBefieHUs
OcraBanpja. Kak 3aBUCUT CTemneHb AWCCOLMALIMA OT KOHL|eHTpauuu sjektposvra? 15. Ilpusenure
ypaBHEHHE 3JIeKTPOJIMTAYECKOM JAUCCOLMALUU BOAbl. K KakoMy TUMy 3/IeKTPOIMTOB OHAa OTHOCUTCS? 16.
UTo Takoe MOHHOe npou3BesieHHe BoAbI? Uemy OHO paBHO? UeMy paBHa KOHLIEHTpaLisi MOHOB BOZOPOJa
Y TUJIPOKCOTPYIIIT B HEUTpaTbHOM pacTBope? KakoBo MX COOTHOLIEHWe B KUC/IOM U 111eJIOUHOU cpefie? 17.
Uro Takoe BOAOPOJHBIN MOKa3aTenb? Kakue 3HaueHHs OH MOXKET MpUHUMAaTh? Kak OH paccumTbiBaeTCsi?
Kak oripezienmuTh xapakrep cpeibl 10 3HaUeHUI0 BOLOPOAHOIO0 IokKasaresnsa? 18. UTo Takoe Ko/lIMraTuBHbIe
cBoiictBa pactBopoB? 19. Urto Takoe ocmoc? Ilosichute, npuBeaute npumep. Ha kakom ¢usnueckom
sIBJIGHUU 0CHOBaH ocmoc? 20. Yto Takoe ocMoThueckoe AasjieHue? [Ipy KakuxX yC/lI0BUSX OIpefesseTcs
OCMOTHYeCKOe [aByieHHe? Kak ero MOXXHO paccuuTaThb [/l paCTBOPOB He3JIeKTPOJUTOB M PacTBOPOB
snektponuToB? [IpuBenute 3akoH Bant-T'odda. [ Kakux cucteM oH cripaBeaauB? 21. Kak n3mMensiercs
JlaB/leHye HacChILIeHHOI0 Tapa pacTBopa [0 CPaBHEHHIO C UMCThIM pacTtBopuTesnieM? [lpuBenuTe 3akoH
Paymna fj1s1 He3/1eKTpOIUTOB U 371eKTPOAUTOB. 22. Kak U3MeHsAI0TCs TeMIlepaTypa 3amep3aHus pacTBopa U
TeMIlepaTypa KUIIeHHsI pacTBOpa M0 CPaBHEHHUIO C UMCTBIM pacTBopuresneM? Kak MOXHO paccuuTaTh
V3MeHeHue TeMIlepaTypbl [/l He3/IeKTPOIUTOB U 37IeKTPOIUTOB? OT yero 3aBUCAT KpPUOCKOIUYecKas U
s0y/uMockonueckasi moctosHHble? PA3IEJT 6. SHEPTETUKA XWMMWYECKUWX TIPOLIECCOB.
XUMUNYECKASA TEPMOJVUHAMUKA. 1. Yto wu3yuyaer Xxumuyeckass TepMogvHamuka? 2. [lanrte
orpefie/ieHUe TOHATUIO «XUMHYecKasi cuctema». 3. [lepeuncinte TUIMBI XUMUYECKUX CUCTEM, AalTe HUX
XapakTepucTuky. [IpuBeguTe nprmMepsl. 4. Kakue napameTpsl BIUAIOT Ha TePMOAUHAMUYECKOe COCTOsTHUE
cucteMbl? UTo Takoe cTaHapTHbIe yCIoBUA? 5. UeM XapakTepusyeTcs TepMOAUHAMUYECKOe paBHOBeCHe
cucrembl? 6. Kakve TUIbI TepMOAMHAMUYECKUX MPOLIECCOB MOTYT MPOTeKaTb B XMMUUECKUX CUCTeMax?
[Haitte nx xapakTepucTuKy. 7. ChopMynupyite 1 3aKkOH TepMOAMHAMUKH, 3alUILINTE ero MaTeMaThyeckoe
BeIpaKeHue. [laiiTe ompesiesieHre TIOHSTHSIM «TeIUIOTa», «paboTa», «BHYTPeHHss1 SHeprusi». Kak MoKHO
WHTepIPeTUPOBaTh TOT 3aKOH MPUMEHUTE/ILHO K XUMHUUeckoMy Tiporieccy? 8. Kakasi pabota uaiiie Bcero
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COBepLIAIOTCS B XUMUYeCKUX cucTeMax? Kak ee MokHO paccunTaTs? 9. [lanTe ornpeziesieHre SHTAJIbIINM.
Kak ee Mo>kHO paccuntaTh?. Kak oHa 0603Hauaetcsi, B uem usmepsiercsi? 10. Uto Takoe TerioBoit addekr
peakiun? Kak oH 0603HauaeTcsi, B ueM M3MepsieTCsl, YeMy OH pPaBeH TpH MOCTOSTHHOM JaByieHun? [laiite
oripefiesieHHe 9K30- U SH/I0TePMHUYeCKOM peakiju. UTo MO)KHO CKa3aTb O TerioBoM 3¢ deKTe obpaTumoro
XuMHU4Yeckoro rmnpouecca? 11. Yto usyuvaer Tepmoxumus? UTO Takoe TepMOXMMUYECKOe ypaBHeHue?
[MepeuriciiTe OCOOEHHOCTH 3allMCH TEPMOXUMHYeCKMX ypaBHeHMM. 12. Urto Takoe cTaHJapTHas
SHTaNbIUS 00pa3oBaHus BemlecTBa? Kak oHa 0003HauaeTcsi, B ueM U3MepsieTCs U KaKve 3HAYeHUsI MOXKeT
npuHuMatk? 13. Copmynupyiite 3akoH 'ecca. [TosicHUTe CMBIC/ 5TOrO 3aKOHA Ha MPUMepPe XMMUYeCKOM
peakiuu. 14. Copmynupyiite ciefctBue u3 3akoHa [ecca. [IpuBeauTe MaTemaTuueckoe BbIpaXkKeHUe,
TOSICHUTe, /ISl pacueTa Kakod BelMUMHbBI OHO TipuMeHsieTcsl. 15. Uto Takoe sHTpornus? B yem oHa
u3MepsieTcs, Kak obo3HadaeTcs? Kak ee MokHO paccuutarh? OT Kakux (haKTOpOB OHa 3aBUCHT? 16.
[TosicHuTe Ha rnpuMepe, Kak M3MeHsIeTCsl SHTPOIMS BellecTBa IpPY IOBbILIEHUH TeMrieparypbl. C yem
CBAI3aHbl 3TU U3MeHeHUs? B KakoMm arperaTHOM COCTOSIHUU SHTPOITUA camasi BbICOKas U roueMy? 17. Uto
TaKoe CTaHJApTHasi SHTPOIMsI BelllecTBa, KaK OHa 0003Hauaercsi, B ueM u3Mepsiercsi? 18. Kak MokHO
paccuuTartb M3MeHeHWe SHTPONMM B Mpoliecce XMMHUUeCKUX peakumi? IlpyuBegure MareMaTnueckoe
BbIpakeHue. 19. CpopmynupyiTte 2 3aKOH TepMOAWHaMUKU. [1/i KaKuX CUCTeM OH MpuMeHuUM? MoxkeT
71 peaklysi TIPOTeKaTb C yMeHbllleHWeM 3HTporuu? Kakue zBa ¢akTopa SIBISIOTCS ABWKYLEN CUION
CaMOTIPOU3BONILHOTO TIpoTeKaHusi peakiuu? 20. Kak paccuutare sHepruto ['m66ca? Kak oHa
obo3HauaeTcs, B ueM wusMepsiercsi? [lns yero wucronb3yercss 3Ta BesmurHa? KakoBel KpuTepuu
CaMOTIPOU3BOJILHOTO TPOTeKaHHs peaklud B TpsAMOM U obparHoMm HarpaBinenun? PA3JIEJT 7.
XUMMNYECKAA KUHETUKA. XUMUWUECKOE PABHOBECHE. 1. UTto wu3yyaeT XuMHuecKas
KuHeTHKa? 2. UrTo Takoe KoHIeHTpauus? Kak oHa o6o3HauaeTcs? Kak H3MeHsieTCs KOHI|eHTpaLus
VCXOJHBIX peareHTOB W MPOAYKTOB NpuU TMpoTekaHun peakuuu? IlpuBenure mnpumep. 3. [laiite
oripefie/ieHle CKOPOCTH XUMHUecKou peakinu. Kak oHa o603Hauaercsi? Kak ee Mo)kHO paccunrtarh? UTo
TakKoe 5/IeMeHTapHbIM akT peakuuu? 4. UTo Takoe rOMOreHHble W reteporeHHble peakumu? [IpuBegute
npuMepbl. 5. UTo Takoe oOpaTvMble M HeoOpatumble peakimu? IlpuBenuTe mpumepbl. 6. OT KakKux
(hakTOpOB 3aBUCHUT CKOPOCTb XUMMUeCKOW peakuuu? 7. Kak H3MeHsieTCsi CKOpOCTb IpU H3MeHeHWU
CTereHW [WCIIePCHOCTH, arperaTHOr0 COCTOSIHHMSI, BHELIHEero sHepretvyeckoro BosgeictBus? 8. Kak
3aBUCUT CKOPOCTb XHMMHUECKOW peakLMM OT KOHLeHTpauuii peareHToB? 9. CdopMynupyiiTe 3akoH
JeMCTBYIOLMX MaccC Jjisi CKOPOCTU XMMHUUeCKOUN peaklyu. [IpyuBeauTe ero MaTeMaTHyeckoe BbIpakeHHe.
ITosicHuTe, Kakye BeJIMYMHBI UCIIO/IB3YKOTCA B 3TOM BbIpaKeHHUU. UTO Takoe KMHeTUUeCKOe ypaBHeHHe
peakiu? Kakue ecth mipaBuia 3arvcu 3JM s peakuyi € yuyacTHeM TBepAbIX U ra3000pa3HbIX
BertectB? 10. UTo Takoe KOHCTaHTa CKOPOCTH peakiuu? Kak oHa 0603Hauaercss? OT uero oHa 3aBUCHUT?
11. Kak 3aBUCHUT CKOpPOCTb XWMMUUECKOW peaklMd OT TeMriepaTypbl? OTBeT mosicHuUTe. 12.
Cdopmynupyiite npaBuno Bant-Todda, mnpuBeautre ero Maremaruueckoe BblpakeHue. 13. Uto
TIOKa3bIBaeT TeMIlepaTypHbiii K03 duieHT ckopocTu peakuyu? Kak oH 0003HayaeTcsi U 4yeMy MOJKeT
ObITh paBeH? 14. Uto Takoe 3ddekTBHOE coyzapeHue vacTHil? Kak W3MeHsIeTCs SHepreTHKa CHCTEMBI
TIpU Tepexo/ie OT UCXOJHBIX peareHTaM K NpoJyKTam peakiuu? IlprBeauTe rpaguyeckuii mpruMep, OTBET
nosiciute. 15. UTo Takoe 3Heprusi akTMBaluu peakiuu? Kak oHa o003HauaeTcs, B ueM usmepsiercsa? Ot
yero oHa 3aBUCUT? Kak CBsi3aHbl CKOPOCTb peakliy U SHeprus akruBanuu? 16. [IpuBegute ypaBHeHue
Appenuyca. IloscHuTe, Kakue BeJIMUMHBI B HEr0 BXOJAAT U KaKyH 3aBUCUMOCTb YCTaHaB/IWBaeT 3TO
ypaBHeHHe. 17. Uto Takoe kKaranusatop? KakoB MexaHu3M [JeWlCTBUSI Karanausaropa? 18. [laiite
orpejesieHMe XUMUUECKOrO paBHOBecus. UTO Takoe paBHOBeCHas KOHLieHTpauus BeljecTB? Kak oHa
obo3HauaeTcsi? 19. Uro Takoe KoHcTaHTa paBHoBecwss? Kak oHa o0o3Hauaetcs? Hamwmiirte
MaTeMaTH4eCKoe BbIpaKeHHWe [UId KOHCTAHTbl paBHOBECHS, TIOSICHUTEe, KaKue BeJMYMHBbl TaM
UCrob3ytoTcsi? KakoBbl MpaBw/ia 3almMCU KOHCTAHTbI pPaBHOBECHS, €C/IM B XMUMHWUYECKOM peakLyu
yuacTBYIOT TBepAble Wiu ra3oo0pasHbie BemiectBa? 20. Kakuwe ¢akToppl BIUSIOT Ha CMeIIeHHe
XUMHUeCcKoro paBHoBecus? [losicHWTe, YTO O3HayaeT CMelljeHWe XUMHYeCKOrO0 paBHOBECHUS «BIIEBO»,
«BMpaBo»? 21. Cpopmynupyiite npuHuun Jle-Illarense. Kyza cmeljaeTcss paBHOBecHe TpY MOBBILLIEHUU
WY TIOHWKeHUM Temriepatyphl, AaBiaeHus, KoHueHTpauuu? PA3JEJT 8. DJIEKTPOXNMUWUYECKUE
IMTPOLECCHL. KOPPO3MA METAJIJIOB. 1. YTo M3yuaeT 371eKTPOXUMUA? 3a CYeT 4ero IIPOTEKAroT
3/1IeKTPOXUMHUUeCcKre Tipoueccel? 2. UTO Takoe OKHCIUTeTbHO-BOCCTAHOBUTE/bHble peakuuu? [laiite
ornpefiesieHUe TIOHSATUSIM «CTeleHb OKHUCIEHUs», «BOCCTAHOBUTENb», «OKUCIUTEb», «OKUC/IEHHE»,
«BOCCTaHOB/eHUe». [IpuBesuTe npuMepsl. 3. UTo Takoe 371eKTpozbl? VI3 uero us usrorasnusaror? Kakue
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TIPOLIeCChbl MPOUCXOLAT Ha IMOBEPXHOCTU MeTa//IMUeCKOIo 3JIeKTpoja IpU IOrPY’KeHWU ero B pacTBOp
MOHOB 3TOro e MeTa/uia? 4. Kak obpa3syercst ABOMHOMN s7eKTpuueckuid cyioi? UTo Takoe 3/1eKTPOAHBIN
noteHruan? 5. UTo Takoe paBHOBECHBIM 3/eKTPOAHBIN moTeHIMan? Kak oH 0003HauaeTcs, B ueMm
usMepsieTcsi? YTo xapakTepusyeT 3Ta BenuurHa? OT uyero oHa 3aBUCUT? 6. UTO Takoe CTaHZAApTHBIN
BOJIOPOJHBIN 371eKTpoA? [ uero oH ncrosnb3yercsa? YeMy paBeH ero 3/1eKTpoAHbIN noteHnman? 7. Urto
Takoe CTaHZJAPTHBIN 3/1eKTPOAHbIM NoTeHIMan Metaia? Kak oH obo3Hauaercsi, B ueM usmepsiercsi? Yrto
XapakTepu3yeT JaHHasi BenvuuHa? Kakue 3HaueHUsi oHa MOXeT NpuHMMaTth? 8. OT Kakux (PakTopoB
3aBUCUT 3/1eKTPO/HbIN noTeHlan? [IpuBesuTe rosHoe U coKpaleHHOe ypaBHeHus: HepHcra. [losicHuTe,
KaKue Be/JMUMHBI TaM UCIO/Nb3YIOTCA. B KakuxX ClydasgX MCIOAb3YIOTCa 3TU ypaBHeHus? 9. Urto
TIOKa3bIBaeT psifi /1eKTPOXMMHUUECKUX HalpsyKeHWHd MeTannoB? Kak pacrosio)keHbl MeTalibl B 3TOM
psiny? C uem CBsi3aHa BOCCTAHOBWTE/bHas CrocoOHOCTh MeTasuioB? 10. UTo Takoe rajbBaHUYECKHMA
s5eMeHT? U3 yero oH coctouT? M306pasuTe yCcTpoiiCTBO rajbBaHUUeCKOro 3nemMeHTa. 11. Kak 3apsokeHbl
KaToZ U aHOJ B rajbBaHUYeCKOM 3jieMeHTe? Kakue MpoLecChl MPOTeKAarT y UX MoBepxHocty? ['je
BO3HHMKaeT 5/IeKTPUYeCKMM TOK B Tra/JbBaHUUECKOM »3/eMeHTe? B KakoM HarpaB/ieHUH [ABWKYTCS
3JIEKTPOHBI B ra/ibBAHWYeCKOM 37ieMeHTe? 12. Ha mpumepe rasbBaHHUeCcKoOro syieMeHTa laHuams-SIkoou
paccKakuTe Kakue 3/1eKTPOXMMHUYeCKHe IPOoLiecCchl TaM MpoTeKaroT. HanuilmTe ypaBHeHUs peakLiuil Ha
KaroZe U aHoge. 13. Kak 3amuceiBaeTcsl cxema rajabBaHU4YeCKoro ssieMeHrta? IIpuseaute npumep. 14. Uto
TaKoe 3/IeKTPOABIDKYILasi CHJla rajbBaHUUeCcKoro sneMeHTa? Kak oHa o0o3HauaeTcsi, B ueM U3MepsieTcsi?
Kak ee MoxHO paccuurtars? 15. UTO Takoe 3/1eKTpo/v3? M3 yero COCTOMT CUCTeMa, e MpPOTeKaeT
snekTponns? M3o6pasure rpaduuecku. 16. Kak 3apsbkeHbl KaTof, M aHOZ Ipu 371ekTponuse? Kakue
TIPOLIeCChl MPOTEKAKT y IOBEPXHOCTU 3/1IeKTPoLOoB? 17. Kakue TUIbI 3/IeKTPOLOB UCIIO/b3YIOTCS TIPU
annekTponuse? M3 uvero oHu usrorasnusaroTcsa? Ilpusesurte npumepsl. 18. KakoBbl 3aKOHOMEPHOCTHU
TIPOTeKaHUsA 3/1eKTpo/v3a B pacruiaBax? Kakue mpoljecchl NpoTeKaroT Ha aHoje U Karofe? Ilpusenure
npuMep. 19. KakoBbl 3aKOHOMEPHOCTM IIPOTEKaHWs 3J/IeKTPO/IM3a B pacTBopax? Kakue Ipolieccsl
MpOTeKatoT Ha aHofie u Karofe? IlpuBeaute mpumepbl. 20. Chopmynupyiite 1 u 2 3akoHbl Papages.
[TpuBesuTe UX MaTeMmarHyeckoe BbIpakeHHe. IToscHUTe, KakKuhe Be/MUMHBI TaM HCIIOJIB3YKOTCI U UX
eIMHULIb] U3MepeHus. [ KaKuX pacueToB IIPUMEeHUMBI 5TU 3aKOHbI? 21. UTo Takoe BbIXOZ IO TOKY? Kak
ero MO)KHO paccuuTars? 22. UTo Takoe KOppo3us MeTas/uloB? UeMm xapakTepusyeTcs IPOLLeCC KOPPO3UU?
IToueMy KOppO3Ms HeraTMBHO B/MseT Ha MeTa/UIMUeCKue KOHCTPYKLUM U usgenua? 23. Uro Takoe
XUMUYecKasi Koppo3us? B Kakux cpefiax oHa rnpoTekaeT? Kakue ObIBalOT THIbI XUMUUYECKOW KOPPO3UU?
[TpuBesuTe puMepel. 24. B ueM 3ak/irouaeTcss MeXaHM3M XMMHUUeCKOU Koppo3uu? Hanuivre ypaBHeHuUs
peakuuid, npusesuTe npuMmepbl. 25. OT KakuxX (DaKTOPOB 3aBUCUT CKOPOCTb XWMHUYECKOW KOPpPO3UM?
IToueMy y HeEKOTOpbIX MeTa/UIOB CO BpeMeHeM CKOpPOCTb Kopposuu 3amezjsercsa? Kakasa cpeza
Cr1ocoOCTBYeT MpoTeKaHUio Koppo3un? I1puBeauTe npumepsl. IloueMy ¢ pocToM TeMrieparypbl CKOPOCTh
KOppo3uu Bo3pacTtaetr? 26. Kakue MecTa B U3/le/IUAX U KOHCTPYKLUAX SB/ISAIOTCS KOPPO3UOHHO ONACHbIMU
v noueMy? 27. UTo Takoe 3/eKTpOXUMHUeCKass KOppo3usi? B Kakux cpefax oHa rpoTekaer? 28. B yem
3aKJTIOUAeTCsl MEXaHU3M 37IeKTPOXUMUUeCcKOUr koppo3uu? Kakast cpefia eli criocobctByet? 29. Ha mpumepe
KODPO3MM CTald KWCIOPOLOM BO3/lyXa BO BJI&KHOW Cpefle IIOSICHUTE MeXaHU3M IpOTeKaHUs
ynekTpoxumuuecko koppo3uu. 30. Kakue Metannbl Haunbosmee mofBep>keHbl Kopposuw? [louemy
HEeKOTOpble MeTasllbl, HeCMOTPSI Ha MX BBICOKYH) BOCCTAHOBHUTE/bHYIO CIIOCOOHOCTB, He TO/BEeprarTcs
koppo3uu? IIpuBeauTe mnpuMepbl Takux MeTa/uvioB. 31. IlepeuuciuTe MeTOABI 3alUTHI META//IOB OT
kopposuu. 32. UTo Takoe serupoBaHue MeTa/ioB? Kakue BelljecTBa BBICTYIAIOT JIETMPYIOLUMU
nobaBKaMHM M KaK OHM BAMSIIOT Ha CBOMCTBA MeTasna? IloueMy mpw jierMpoBaHWM MeTajjla CKOPOCTb
KOppo3uu 3amezyisieTcsi? Yem 00ycioB/IeHO TO, UTO COBPeMeHHbIe CTalu SIB/ISIOTCS HepyKaBeromMu? 33.
Uto Takoe 3aliUTHBIE TOKPLITUA? VI3 yero oHuM um3rorasivBaroTca? 34. B uem omivuuve KaTOAHBIX MU
aHO/IHBIX MeTa/J/IMuyeCKUX MOKpbITUM? IloficHUTe MexaHU3M 3alljUThl TaKWUX MOKPBITUM Ha IpHMepax.
Kakue HemocTaTKM eCTb y TOIO WIM HHOIO TWIA IOKpeITUA? 35. M3 4yero u3roraBiIvBarOT
HeMeTa/uIM4yeCKHe 3aluTHble NOKpbITUA? [IprBeauTe npumepsl. KakoBbl HEJOCTATKU TaKUX IMOKPBITUNA?
36. Ha yem 0CHOBaHbI MeTO/IbI 3/IEKTPOXMMUYECKOU 3alUThI? [10siCHUTEe MeXaHW3M 3/1eKTPOXUMUYECKOU
3allMThI Ha MPUMepe MeToZa MPOTEKTOPHOM 3all{UThl CTarbHOrO TpybompoBoza B Mopckoi Boge. 37. Uto
Takoe KaTofHas M aHofHas 3amuta? [ToscHUTe MeXaHW3M 3all[uThl Ha TipuMepax. 38. Pacckaxwure 00
M3MeHeHU! CBOMCTB KOppO3UOHHOM cpefbl. Kakumu criocobamu oHo pocturaetcs? 39. Kakue ¢akTopsl
HY)KHO YUMTBHIBaTb TIPM KOHCTPYWPOBAaHWW W3ZeNHid, uTOObI TIPeAOTBPATHTH TIPOLECCHI IPOTeKaHUs
koppo3un? PA3JJEJT 9. ®A30BbIE PABHOBECH{A B I'ETEPOI'EHHBIX CUCTEMAX 1. [aire
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orpefiefieHUe MOHATHIO «(a3a». 2. UTo Takoe reTeporeHHble U roMoOreHHble cucteMbl? 3. UTo Takoe
¢asoBoe paBHOBecue? Uem oHO xapakTepusyetrcsi? 4. Chopmynupyiite npaBuio ¢a3 I'mb6ca, nosicHure,
Kakue Be/JWUMHBl Tyja BXoAT. 5. YUTo Takoe auarpamMma cocrtosHus? 6. IlpuBegure guarpammy
IUIABKOCTH  JIByXKOMIIOHEHTHOM CHUCTeMbl C IIDOCTOM 3BTEKTUKOW (3BTEKTUUYECKYI Juarpammy).
OxapakrepusyiiTe JIMHWM, TOYKM u oOmactd 3Tok AuarpamMmel. 7. YTo Takoe »3BTeKTHKA? 8.
Cdopmynupyiite npaBuio peryara. [ yero oHo ucrosbsyetcs? 9. IlpuBesuTe fuarpaMMy IJ/1aBKOCTH
JBYXKOMITOHEHTHOM CHCTeMbI, 00pa3yolleli yCTOMUMBOe XUMUYECKOe COefHeHHe (AWCTeKTUUeCKYIO
fuarpamMy). OxapakTepusyiTe JMHMM, TOUKM U obsacty sTod auarpammel. 10. Uto Takoe TBepzblii
pactBop? 11. [JaliTe XapaKTepUCTUKY TBEPJbIX PAaCTBOPOB BHeJpPEHMs], 3aMelleHus1 U BbludTaHus. [Ipu
KakKuX YC/IOBMAX 00pasyroTcss 5T Tumbl pacTBopoB? 12. IlpuBegure pAuarpamMmy IUIaBKOCTH
JBYXKOMITOHEHTHOM CHCTeMbl, o0Opa3yroujeii TBep/blid pPacTBOp 3aMelleHHs] C HeorpaHUYeHHOU
pactBopuMocThio. OxapakTepusyiiTe JMHUM, TOYKM M obOnacTu 3Toil pAuarpammbl. 13. IlpuBegute
JYarpaMMy TIJTAaBKOCTH [IBYXKOMIIOHEHTHOUW CHCTeMbI, 00pa3yrollieid TBep/blii PACTBOP 3aMeIeHUs C
OrpaHWYeHHOM pacTBOPUMOCThIO. OXapakTepusylTe TUHUU, TOUKH U 06/1aCTH 3TOM MiarpaMMBl.

3.4 DKk3aMeHaLMOHHbIEe BOIPOCHI

— 1. Ilpegmer xumuu. ATOMHO-MOJIeKy/sspHass Teopus. OCHOBHbIe MOHATUSA: aTOM, MOJIEKYIIa,
VIOH, XWUMUUYeCKUd sseMeHT. [IpocTble u cnoxHble BeljecTtBa. Mosb. MossipHas Macca. DKBUBAJIeHT,
JKBMBaJleHTHas Macca. 2. CrexromeTpryeCKre 3aKOHBI: 3aKOH 3KBUBA/IEHTOB (IIOHATHE SKBUBAajeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH TOCTOSIHCTBA COCTaBa XMMHYECKHUX CoefHeHuH. 3. ['a30Bble 3aKOHBI:
3aKOH OOBEMHBIX OTHOIIEHWH, 3aKOH ABOrajipo, 3akoH 53KBHBajeHTOB. 4. CTpoeHWe aromMa u
nepyuoJMueckasi cucteMa 3jieMeHTOB. KBaHTOBO-MexaHWYecKas Moje/b aroma. ATOMHasi OpOUTab.
dopma atomHBIX opbuTaneii (s, p). 5. KsantoBsie uncsa. Ilpuniun Ilaymm. [TpaBuio I'yapa. IIpaBumno
KrneukoBckoro. 6. Ilepuosvueckasi cucreMa W TIOpPSZOK 3ariO/IHEHWsI SHEPreTUUeCKUX YpPOBHEM B
CTPyKType aroma. /. Pajguycbl aTOMOB U WOHOB. OJIEKTPOOTPHULIATE/IbHOCTb. JHEpPrus HOHU3aLUH,
CPOZCTBO K 3/IeKTPOHY. VI3MeHeHHe CBOMCTB 3/1eMEHTOB U UX COeJUHEHW 110 mepuojaM U rpymnmam. 8.
OcHoBHBIe BU/IbI XMMUUeCKOU CBsi3U. [Ipupoga xuMuueckon cBs3u. XapaKTepUCTUKU XUMUYEeCKOW CBS3H.
9. KoBaneHTHasi CBs3b, MeXaHW3Mbl ee 00pa3oBaHWs: OOMEHHBIM, [JOHOPHO-aKLENTOpHbIH. 10.
[TonsspHOCTb KOBa/leHTHOW CBsi3u. Teopusi Ba/IeHTHBIX CBsi3ell U OObsCHEHHE BaJIEHTHOCTH 3/1€MEHTOB
METO/IOM Ba/IeHTHbIX CBsizeli. OcHOBHOe W B030yxJeHHoe cocTosiHe atoma. 11. TIpocTpaHcTBeHHast
CTPYKTypa MoJieKy/1. Tursbl cBasen — o, 1. 12. MloHHas cBa3b. Metanmmmueckas cBasb. 13. ®dusnueckoe
COCTOSIHME BellecTBa. TBepioe Teso. DHepPrus KpUCTa/VIMYeCKOW pelleTKH. TUmbl KpUCTalLIudeCcKuX
CTPYKTYp M uUX cBoicTBa. 14. Knaccudukanus XuMUUecKUx coefHeHUW. BuHapHble coefivHeHMs], WX
OCHOBHbIe TUTbI. CTerneHb OKucCIeHUs1. CocTaB OMHApHBIX coefrHeHUM. 15. KucioTel, oy, 0CHOBaHUS,
OKCHZBI, UX KaacchpuKals UM XUMHUUeckde cBoiicTBa. 16. CpolicTBa am¢oTepHOCTH. PeakiivoHHas
crocoOHOCTb amQOTepHbIX OKCHAOB M THAPOKCHAOB. 17. PacTBopbl, TUMbI pacTBOpoB. IIpotiecc
pactBopeHUs.CriocoObl BeIp@XeHHs KOHLIEHTpalMu pacTBopoB. 18. PactBopumocTs. IlepeHachimneHHbIe
pacTBopbl. DHepreTvka pactBopeHusi. Kpucrannoruzaparsl. 19. CBolicTBa pacTBOPOB He3/I€KTPOJIUTOB.
Ocmoc. 3akoH Baut-Todda. 3akon Paynsa. Temneparypa kureHus: U 3amep3aHusi pactBopoB. 20. Teopus
3/1IeKTPOJIMTUUECKOUN Juccorpanuy. CTeneHb AWCCOLMALIMM, KOHCTaHTa Aucconuanuu. V30ToHHMYecKui
ko3¢ ¢urment. CpoiicTBa pacTBOPOB 37eKTPonuToB. 21. XuMmuueckas TepMmoAvHamHKa. [loHsTuhe
XMMHMUYEeCKOM cucTeMbl. Tunbl cucteM. PaBHOBeCHOe cocTosiHMe crcTeMbl. 22. TrIbl TepMOAMHAMUYE CKUX
npolieccoB: obparvMble, HeoOpaTHMMble, CaMOIIPOU3BOJIbHBIE, paBHOBeCHble. OCHOBHBbIE TIOHSTHUS
TepPMOJMHAMUKHW: BHYTPEHHsIsl SHeprusi, pabora, Teriora. 23. [1epBblif 3akOH TepMoAWHaMUKU. [ToHsTHE
SHTaAbNUU. TerioBoM >(@QeKT peakluy, 5K30TepMUYeCKHe U SHJOTepMUYeCKHe peakluu. 24.
TepMmoxumHueckre ypaBHeHUs] U UX ocoOeHHOCTU. CTaHJapTHbIE TeruIoThl 00pa3oBaHUs BeIlecTB. 25.
3akoH l'ecca, cnencrBre y3 3akoHa ['ecca. ITonaTre s3HTpONMU. BTOPOU U TpeTHM 3aKOH TepMOJUHAMUKHU.
26. CaMONpoU30BO/bHbBIE TIPOLECCHl. DHTA/IBIIMMHBIA U SHTPOINUNHBIA (PAKTOPbl XMMUUECKUX peakLui.
Oneprusi I'mbbca. 27. Xumuyeckas KWHeTHWKa. [OMoreHHble M rereporeHHble peakuuu. CKOpPOCThb
XUMHUYECKOM peakiuu. PakTopbl, BAUSIOL[ME HAa CKOPOCTb peakuyu. 28. BiusHue KOHLeHTpaLyy Ha
CKOPOCTb peakLUH. 3aKkOH JeUCTByroumx macc. KonctanTta ckopoctu peakyuu. 29. BiusiHue
TeMIiepaTypbl Ha CKOpocTb peakuuu. [IpaBuno Baur-IT'odda. OHeprusi aktvBaLMd W ypaBHEHHe
Appennyca. 30. 3aBHUCHMOCTb CKOPOCTH peakUuu OT Kartanusartopa. Karamm3 31. Obpatumele u
HeoOpaTHMble XMMHUUYECKHe peakiud. XHUMHUeckoe paBHOBecre. KOHCTaHTa paBHOBeCHs. 3aKOH
JeHCTByroIMX Macc Ayg paBHoOBecus. [IpuHuumn Jle-Illatenbe. CABUT XMMHYECKOrO paBHOBecHs. 32.
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OKUC/IUTeIbHO-BOCCTAHOBUTe/IbHbIe peaklyd. CTeleHb OKUC/IeHUs, OKUC/IeHHWe U BOCCTaHOB/IEHMe.
OneKTpOJHbIe MPOLeCChl. JNeKTPOJHbIe NoTeHLMan. YpaBHeHue HepHcta. 33. ['aibBaHWYeCKWI 3/1eMEHT.
ONeKTPOXMMHUYECKHE TMPOLeCChl. DJIEKTPOABWXKYILAsi CWia raJbBaHUYECKOro 3jemMeHTa. CTaHAAPTHBIN
BOJIOPOJIHBIA 3/71€eKTpOA. 34. DeKTPOnIU3 B pacriiaBe. DJeKTponu3 B pacTtBope. 35. 3akoHbl Papajest.
Beixop 1o Toky. 36. Koppo3us MeTa/nioB: XUMUUecKasi, 31eKTpoXUMuueckas. 37. 3aldra MeTa/uioB OT
koppo3un. 38. ®a3oBbie paBHOBecus. Pa3a, rereporeHHasi U roMoreHHasi cucteMa. I[IpaBusio ¢a3 ['mb6ca.
CreneHb CBO0OO/IbI, KOMIMOHEHT. OHOKOMITOHEHTHbIE CHUCTeMbI. JluarpamMma COCTOSIHUSI BOABL 39.
[dvarpaMmbl I171IaBKOCTH [IByXKOMIIOHEHTHBIX CHUCTeM. OBTeKTHMKa. [lpaBuio peruara. 40. Teppble
pacTBopsl. TUIIEI TBEPABIX PACTBOPOB: 3aMell|eHUs], BHe[|PeHMs], BbIUUTaHNI.

3.5 TeMbI KOHTPO/IbHBIX padoT

— KOHTPOJIBHAA PABOTA Nel «OCHOBHBIE TTOHATUA M 3AKOHBI XUMUW» 1.
Omnpegenure skBUBaseHTHYI0 Maccy Na2CO3. 2. Ckonbko Mosekyn cogepxurca B 0,2 mons NH3? 3.
Kakoii oobem okcuza yriaepoga (IV) Beigenutcs (H.y.) Tpu TepMuueckoM pasioxenuu 200 kr CaCO3 ?
KOHTPOJIBHASI PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHUE ATOMA. TTEPUOANYECKUN
3AKOH U1 ITEPUOANYECKAA CUCTEMA XUMNUYECKUX SJIEMEHTOB A.MN.MEHJEJIEEBA» 1.
Hanuimmre s1eKTpoHHY0 KOH(Uryparuto atoma Br. Ykaxkurte, K KakoMy NepuoAy, TpyIie, IOArpyme U
CeMeMCTBY OTHOCUTCS 3TOT 3/ieMeHT. Kakue 5/1eKTpPOHBI y 3TOro 37eMeHTa SIB/SIOTCS BaJeHTHBIMU?
KakoBa MakcumasnbHas Ba/JIeHTHOCTb 3TOr0 371eMeHTa? IlpuBesuTe  571eKTPOHHO-rpaduyeckoe
n300pa)keHWe BaJIeHTHBIX 3/IEKTPDOHOB U OIMILKTE WX KBAHTOBBIMM uWciaMu. KakvMu CBoWCTBaMU
obnazaet 3ToT 37eMeHT? OOBSICHUTE, UCXO/s U3 37IEKTPOHHOM KOH(UTYypaLy 37ieMeHTa U TOJIOKeHUs B
nepyoinueckord cucrteme. 2. B kakoM mepuofie, rpynre U MNOATPYyNIle HaXOAUTCS 3/IEMEHT, eC/u ero
3/1IeKTPOHHAasl KOH(QUrypanus 3akaHuvBaeTcss Ha 5s14d5. Ha3zoBute 3T10T snemeHT. KakvMu CBOMCTBaMH
00/1a/1aeT 3TOT 37IEMEHT — OKUC/TUTETbHBIMU WA BOCCTAaHOBUTENbHBIMU? OObsicHUTe IoueMy. 3. Kakoii u3
snemeHTOB — B nma C GyzeT obnazate Oosee BbIpa)kKeHHbIMK HeMeTal/IMueCKUMHU CBoWicTBaMu? Kakumu
cBoiicTBamu OyayT 00/aiaTh COEMHEHUSI 3TUX 1€MEHTOB — KUC/IOTHBIMUA UM OCHOBHBIMHU? OObsICHUTE
C TOYKM 3peHMs] 3/1eKTPOHHOM KOH(UrypalMM U TOJIOKEHUs 3/IeMEHTOB B IEPUOJUUECKOM CHUCTeMe.
KOHTPOJIbBHAA PABOTA Ne3 « XUMUYECKASA CBA3b» 1. Ins xumuueckux Beljects Cl2, CuSO4,
N20 a) ompefenuTb CTereHb OKWUC/IEHHS 3/eMEHTOB; 0) OIpeAenuTb BaJeHTHOCTb 3/IEMEHTOB; B)
HapHUCOBaTb CTPYKTYpPHbIE ()OPMY/Ibl; ') ONIPeAEeNIUTh TUIl XUMUUeCKoU cBs3u. 2. s Bewects: P4, CrCl3,
Zn, H20 a) yka3arb TN XUMHUYECKOU CBsI3H; 0) OMpee/IMTh THUIT KPUCTA/UTHUeCKOW PeIleTKH; B) yKa3aTb
KakuMu (pU3MYeCKUMH CBOMCTBaMU 00s1a/iaeT [JaHHOe COeJUHEHWe, OTBeT MOosCHUTH. 3. IlpuBegure
3/IeKTPOHHO-Trpaduueckoe n3obpakeHrne atomMa B B 0CHOBHOM M BO30y)K/IEHHOM COCTOSTHUM, HaIMIINTe
3/IeKTPOHHbIe KOH(Urypauuy. Kakasi Ba/JIeHTHOCTb XapakTepHa JJig 3THX cocTtosHui? [lpuBesute
npuMepsl coeguHenui ¢ gaHHou BasleHTHOCTbIO. KOHTPOJIBHASA PABOTA Ned «OCHOBHBIE
KJIACChl HEOPTAHUYECKNX COEJVHEHNMM. PEAKLIMOHHAA CITOCOBHOCTH BEIIIECTB»
1. YkakuTe, K KakAM KjaccaM COeJUHeHWH (THAPOKCHU[bBI, KHC/IOTBI, COJIH, OKCHAbI, OWHapHbIe
coelMHEeHUsI) OTHOCATCS caeayroiye BelectBa: Na20, H2SO4, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO03, SO3, CaS, AIN. Ha3oBure 511 coefuHeHus. 2. Kakue THIib coneld MOryT 0Opa3oBbIBaThCS TIPU
peakuuu H2SO4 u NaOH? Hanmiuvre ypaBHeHMs peakLui, yKakKUTe TWIl COMH, AalTe Ha3BaHUS
Noay4yeHHbIM coefuHeHusM. 3. Uto Takoe amdotepHocTh? HanMiumre ypaBHeHHsI peakLuH,
nokaspiBatoie amgortepHblid xapakrep Al203. Ykaxure, K KakOMy K/acCy COeIUHEHHWH OTHOCSITCS
NIPOAYKTHI ~ peakuuy, HasoBuTe nosnydeHHble coeanHeHus. KOHTPOJIBHAA PABOTA N5
«PACTBOPBI» 1. IIpu pactBopenuu 5,0 r BewjectBa B 200 r BoAbl MoMy4yaeTcss He MPOBOJALIMNA TOK
pactBop, Kpucraumsyrommica npu 1,450C. OmnpezpenuTte MOJIEKY/ISIPHYIO MacCy pacTBOPEHHOI'O
BerjecTBa. 2. CocTaBbTe ypaBHEHHUsS] BCEX BO3MOXKHBIX peaKLUi B3aUMOJEeMCTBHS 'MIPOKCHAA KoOasbTa
(I) ¥ opTO-MBIIBLAKOBOM KUCAOTHL. Ha30BHUTe NPOAYKTHI 3THUX B3aUMOJENCTBUM, NpUBeAUTE UX
rpagrueckre ¢GopMy/bl U ypaBHEHHUSI UX 3JIEKTPOIMTUUECKOU auccouyanuu. 3. Paccuuraiite pH u pOH
0,49 %—noro pactsopa cepHou KUcoThI ( 1,0 r/cm3). KOHTPOJIBHASA PABOTA Ne6 « SHEPI'ETUKA
XUMUNYECKUX TTPOLECCOB. XUMNYECKAA TEPMOAMHAMMUMKA» 1. PaccuvTaiiTe TenaoBOMK
3¢dekr peakruy obpasoBaHus okcuza cepbl (IV), 3amummTe TepMOXMMUYECKOe ypaBHEHHE DeakL|H.
BbruniciuTe MacCy IpopearvpoBaBllei Cepbl, eCId B pe3y/lbTaTe peakLuu BblAenunoch 92,8 k/x
TerioTel. S(TB) + O2(r) = SO2(r) 2. PaccunTaB n3MeHeHue 3Hepruu ['nb06ca, yCTaHOBUTE, BOSMOXHO JA
CaMOIIpOU3BOJIbHOE MpoTeKaHre peakiuu npu 35 0C. MgCO3(tB) = MgO(tB)+CO2(r) KOHTPOJIBHAA
PABOTA Ne7 «XMMUYECKASA KUHETUKA. XMMUWYECKOE PABHOBECHUE» 1. Hanumure
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KUHeTHueckoe ypaBHeHWe peakumu: O3(r) + NO(r) = O2(r) + NO2(r) 2. Kak HM3MeHUTCS CKOPOCThb
peakiyy, ec/u: a) B CUCTeMe yBeJUUWTh ZaBjieHre B 3 pa3a; 0) yBe/IMUUTb KOHLIEHTPALMI0 030HA B 2
pasa; B) yBeIMUMThb KOHLeHTpauuto okcuza asota (II) B 3 pasa. 3. TemnepaTypHselii Ko3¢¢uieHT
CKOPOCTU peakiuu paBeH 4. Ha CKO/IBKO TpajiycOB HY)KHO YBeIMUUTH TeMIlepaTypy, 4ToObl CKOPOCThb
peakiuyd Bo3pocia B 64 pasa? 4. OrnpenenuTe 3HEPryr0 akTUBALMM peakLUy, KOHCTaHTa CKOPOCTHU
kotopoi 1ipu 298 K paBHa 3,1:10-4, a ipu 313 K cocrasnsier 8,2:10-3. KOHTPOJIbHASI PABOTA N8
«QJIEKTPOXUMNYECKUE TITPOLECCBI. KOPPO3US METAJIJIOB» 1. 3amucare cxeMy
rajibBaHUYeCKOro 3/1eMeHTa, COCTOSLLero U3 BUCMYTOBOIO M LIMHKOBOI'O 3/IEKTPOJOB, IOTPY’KEHHBIX B
pacTBOpPbI CBOMX COJIeM; HalucaTb YpaBHEHUs 3/1eKTPOJHBIX NPOLIeCCOB; HANMCaTh YpaBHEHNWe peaklvy,
KOTOpas IpoTeKaeT B rajibBAHUUECKOM 37IeMeHTe; pacCUMTaTh JIeKTPOABWKYLLYIO CHJTy rajlbBaHUUeCKOTO
J/IeMeHTa IIpU CTaHJAapTHBIX YC/IOBUSAX; PpacCUnTaTh 3JIEKTPOABWKYLIYIO CWIy TIa/JbBaHAYeCKOro
snemeHTa nipu Temrneparype 30 0C u kKoHueHTpauusx noHoB C(Bi3+) = 0,1 monb/n1; C(Zn2+) = 1 mMosb/.
2. Kakue mpoAyKTel 00pa3yroTcsi Tipy ieKTposiu3de BogHoro pactBopa CaCl2? Hamwmimwrte ypaBHeHUs
3JIEKTPO/JIHBIX TPOLeCCOB. Bblunc/inTe mMaccy wid o0beM TPOJYKTOB, BBIAEMSIOIIUXCS Ha 3/1€KTPOjaXx,
eCJIv B TIpoLjecce 3y1eKTposiv3a 3arpaueHo 10722,2 Kt aneKkTpruecTBa, a BbIX0[ 10 TOKY cocTasisieT 90%.
KOHTPOJIBHAA PABOTA No9 «®A30BBIE PABHOBECHA B I'ETEPOI'EHHBIX CUCTEMAX» 1.
[Haiite ormpesneneHve TOHATHIO «(a3a». 2. [lpuBeauTe AWarpaMMy I7IaBKOCTH [IByXKOMITOHEHTHOM
CUCTEMBbI C TIPOCTOM 3BTEKTUKOM (3BTEKTMUECKYI Auarpammy). OxapakTepusylTe J/IMHUM, TOYKA M
obnacty 310 ArarpaMmel. 3. UTo Takoe KOHTPYSHTHOCTD?

3.6 TembI 1abopaTopHBIX padoT
— PactBopsl
— Onpepenenye TennoBoro 3@exra peakliuy HeUTpaau3aLuu
— CKOpOCTb XMMHUYECKUX peaklui. XMMU4eCcKoe paBHOBeCHe.
— Onekrponus. Kopposus
— /Jluarpamma IUIaBKOCTH /IByXKOMIIOHEHTHOM CHCTEeMBbI

4 MeTtognueckye MaTepHaJibl
[nsi obecrieueHusi mporiecca oOyueHHs U pelleHus 3a7ad 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpeje/siolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATeTbHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii mporpamMMmbI.

4.1. OcHoBHas /MTEparypa
1. Koporun H.B. Obujast xumusi : yuebHuk jj1s BTy30B / H. B. KopoBuH. - 7-e u3z., ucnp. - M. :
Bricias mikona, 2006. - 556[4] c. : w1, Tabn. - (ITo6eguTess KOHKypca yueOHUKOB). - Bubmvorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmoreke TYCYP - 220 3k3.)
2. OcHoBbI 00111el U pu3nuecKoit xumun: YuebHoe mocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/5136,
CBOOOIHBIM.

4.2. lonoHUTe/IbHAA IMTepaTypa

1. Tnunka H.JI. O6mas xumus : yuebHoe riocobue asist By3oB / H. JI. [iuHKa. - 11-e u3g. - M.-J1.
: Xumus, 1964. - 688 c. : un., Tabn. - imeH. yka3s.: c. 669-670. - [Tpeam. ykas.: c. 671-688. (ayHmn: 37 3K3.;
Bcero 37 3K3.) (Hamnuue B 6ubmioreke TYCYP - 37 3k3.)

2. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHuHa; MuHKHCTEpCTBO 0Opa3oBaHUs
Poccuiickoit  ®epepanuy, TOMCKUI TrOCyJapCTBEHHBIM YHUBEPCHUTET CHUCTEM YIIpaB/leHUsT U
paguosnekTpoHuky, Kacdezpa TexHonmoruy pasnosneKTpoHHOM ammaparypsl. - Tomck : TMIIZIO, 2000. -
157 c. : un (Hanuuue B 6ubmoreke TYCYP - 31 3k3.)

3. T'nunka H.JI. 3agauu v ynpa)kHeHusi 1o o01eit xumuu : YuebHoe rocobue s By3os / H. JI.
I'mubka. - 20-e u3g., crepeoturl. - M. : Xumus, 1973. - 263[1] c. : un. - b. 1. (Hamuuue B OMGMMOTEKe
TYCYP - 38 3k3.)

4. AxwmetoB H.C. Heopranuueckasi xumus : yuebHoe rocobue gjis By3oB / H. C. AxmeToB. - M. :
Bbiciias mikosa, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - B. 11. (Ha/nunre B OUOIMOTEKe
TYCYP - 15 3k3.)
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5. Yuxkun E.B. Xumus [Tekct]: yue6Hoe mocobue / E. B. UukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®epnepaiyy, TOMCKUN TOCYZApCTBEHHBIM YHHUBEDCHUTET CUCTeM YIpaBleHUs U
paro31eKTpoHuKH (Tomck), @akymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db Konrtent, 2012. - 170
C.: Wi. - bubnuorp.: c. 157. (Hanuuue B 6ubmmoreke TYCYP - 62 3K3.)

6. Xumus: Yue6Hoe mocobue / Uukun E. B. - 2012. 170 c. [OnekTpoHHbIN pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/1138, cBo60AHBIH.

4.3. YueOHO-MeToANYeCKOe M0Co0He U MPOrpaMMHOe odecrieueHne

1. Xwumusi: MeToguueckue yKa3aHuUs [jisl TIPOBeJeHUs TIPAKTUUeCKUX 3aHATHH, 1ab0paTOpPHBIX
paboT ¥ OpraHu3aIvy CaMOCTOSATE/ILHON pabOThI CTYEHTOB 0 AUCLUIUITMHE «XuMush» / TuxoHoBa M. B.
- 2015. 26 c. [OnektponHHbli pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/HBIM.

2. UYwukun E.B. JlabopatopHsle paboTsl o xumuu [Tekcr]: yueGHO-MeToanueckoe nocobue / E.
B. YukuH; MuHucTepcTBO 0Opa3oBaHus U Hayku Poccutickori ®eneparu, TOMCKUI TOCYJapCTBEHHbIN
YHUBEPCUTET CHUCTeM yrpaBieHUss U paauosnekTpoHuku (Tomck), Kadenpa paano3ieKTpOHHBIX
TeXHOJIOTMH 1 9KOJIOTHUeCKOro MOHUTOpUHTA. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - bubmuorp.: c.
73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. Yukun E.B. CoopHUK 3azau 110 001jeit xumuu [Tekct] : yue6HO-MeToguueckoe nocobue / E.
B. UukuH; per. kaHz. xuM. HayK A. . I'ananos; pen. C. 5. AnekcangpoBa; MunrcTepcTBo 00pa3oBaHust
u Hayku Poccuiickoit ®epnepauyy, ToMCKui rocyapCTBeHHBbI YHUBEPCUTET CUCTeM YIpaB/ieHUs U
pazro31eKTpoHUKU (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHBIM YHHUBEPCUTET CUCTeM yIpaB/ieHus U
pazanosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubnoreke TYCYP - 100 9K3.)

4. JlabopatopHble paboThI 10 XUMUM: Y4eOHO-MeToguuecKoe nocobue / YukuH E. B. - 2012. 78
c. [DnekTpoHHbIN pecypc] - Pexkxum goctyma: http://edu.tusur.ru/publications/3020, cBo60 HBIH.

5. COopHUK 337iau ¥ yrnpa)KHeHuH 1o o61eit xumun: COOPHUK 3a/jau ¥ yIpaXHEeHUH 110 o01riei
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHbIM pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/642, cBo60gHBII.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/IbLHBIM ITOPTA
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdbOpPMaIMOHHO-CIIPaBOYHbIE
pecypchl
3. http://elibrary.ru — HayuHasi 371eKTpOHHasi OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIe KHUTH 10 XUMHUHU
5. http://mv-tihonova.ucoz.ru - UHpopMalMOHHbIN calT Ass cTygeHToB TY CYPa
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