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 ri71aH Habopa 2013 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 CamocTosiTesibHast paboTa 54 54 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E

OK3aMeH: 2 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 46 ot «29 » 8 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
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
HarpaB/ieHUs [T0TOTOBKH (CreLiaabHOCTH).

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 XUMUUYEeCKUX CUCTEM;
n3yueHre ¢yHJaMeHTalbHbIX 3aKOHOB XUMUH;
—  W3yyeHHe CBOMCTB BeIIleCTB U X PeaKI[MOHHOU CTIOCOOHOCTH.

2. Mecto aucuuniuHbl B crpykrype OITOIT
HucturuivHa «Xumus» (B1.5.7) otHocuTtcs K 610Ky 1 (ba3oBast 4acTh).
[lpeailieCTBYOIIMMUA  AUCLUIIMHAMY,  (OPMUDYIOIIMMU  Hauda/ibHble  3HAHUS, SIBJSIEOTCS
c/ieayrolye AUCHUIIIMHbE: MareMaTuka 1, @usuka, Pusnueckas xumusi, XuMuueckas ¢hr3uka.
[TocnenyrolyMm AUCLUIVIMHAMY SIBJISSIOTCS: be30macHOCTh »KU3He[eaTelbHOCTH, Marepuasibl U
KOMIIOHEHTHI 3/IeKTPOHHBIX CPe/iCTB, [10/ynpOBOAHUKOBBIE HAHOTETEPOCTPYKTYPhI, DUMKO-XUMUUeCK1e
OCHOBBI TeXHOJIOTHH 3/IEKTPOHHBIX CPEJICTB, JDKOIOTHS.

3. TpeboBaHusA K pe3y/JbTaTaM 0CBOEHHS JUCLUII/THHBI

[Mporjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— OIIK-1 criocoGHOCTBIO TIPeJCTABIATh a/IeKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHWH Hay4yHYIO
KapTUHY MHpa Ha OCHOBE 3HaHWSI OCHOBHBIX TOJIOXKEHWM, 3aKOHOB M METOJ0B eCTeCTBEHHBbIX HayK U
MaTeMaTUKU;

B pesysnbrarte usyuyeHus JUCLUMIUIMHBI CTYAEHT JOJDKEH:

— 3HaTb OCHOBHbIE TOHATHS U 3aKOHbl XUMWH, TeOpeTUYeCKre OCHOBbI CTPOEHMs BellleCTBa,
CBOWCTBA BeIIeCTB M WX PeaKLUHWOHHYH CIIOCOOHOCTb, YCJIOBHSI TIPOTeKaHUs peakuui, (aKTophl,
BJ/IMSAIOL[MEe HA CKOPOCTb U Hampas/ieHWe MPOTeKaHUsI PeakLuy, SHepreTUYeckue U3MeHeHus B TpoLecce
TIPOTEeKaHUsI peakLiH, CroCOObl BBIPDA)KEHWsI KOHLIEHTPAL[M U CBOWCTBA pPAcTBOPOB 3/IEKTPOJIUTOB U
HEe3JIeKTPOJIMTOB, Orpejie/ieHre KUCIOTHOCTU Cpe/ibl, 3aKOHOMEePHOCTH MPOTEeKaHUs 3/1eKTPOXUMHUYe CKHUX
TIPOLIeCCOB, MPOLeCChl KOPPO3UM METAVIOB ¥ METO/bI 3aL{UThl OT KOPPO3UH.

— yMeTb WCIIO/Ib30BaTb TeOpeTHYeCKue 3HaHus [/ pelleHds MpPaKTAYeCKUX 3ajad, Jis
VIHTepIrpeTaluu pe3y/bTaToB SKCIIepUMeHTa

— BJIafieTh HaBBbIKAMU TIOCTAHOBKKM U TIPOBeJeHUs JKCIIepUMeHTa, 00pabOTKH pe3y/bTaToB
JKCIepUMeHTa

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI COCTaB/sgseT 5.0 3aueTHbIX €QUHMIIBI W TIpe[CTaB/eHa B
Tabmuue 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb JUCIUIIUHEI

Bupl yue6HOM AiesTe/TbHOCTH Bcero uacos CemecTpsbl

2 cemMeCTp
AynuTopHbIe 3aHATHS (BCETo) 90 90
Jlexuuu 36 36
[IpakTyeckue 3aHATUSA 30 30
JlabopaTopHble 3aHSATHS 24 24
CamocrosiTenbHasi pabota (Bcero) 54 54
[ToaroroBka K mabopaTtopHbIM paboTam 10 10
[TpopaboTKa JIeKIIMOHHOTO MaTepuasia 21 21
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ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 23 23
Bcero (6e3 sk3ameHa) 144 144
ITogroroBka u cflaya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 180 180
3aueTtHble Eavnnibl TpygoeMKoCTH 5.0 5.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZbI 3aHATUN

= | & | §
= g 3
= 8 < _ @
5 < o m S I
& o = o I 2 =
= o v s o S =
5 g 2 2 %3 >3
Ne Ha3sBanus pa3zienoB AUCLUATIIAHBI g 5 = 5 o @ =
= 2 S = 57 s E
= = S 9 9 53
Z 3 g | B¢ &
© (=] =
-
O
1 |OCHOBHBbIE IOHATUS U 3aKOHBI XUMUU. 2 0 4 8 OIlK-1
2 |CrpoeHue atoma. [Teprogrue cKuit 4 2 0 4 10 OIIK-1
3aKOH M MepuoAnueckasi CucteMa
XUMUYECKUX 37IeMEHTOB
O..Menpenee.a.
XuMHU4YecKast CBA3b. 11 OIlK-1
4 | OCHOBHBIE KJIaCChl HEOPraHWYe CKUX 4 4 12 OIlK-1
coeliHeHUN. PeaklIMOHHas
CI0COBHOCTD BeIleCTB.
PacTtBopsI. 7 21 OIIK-1
6 | DHepreTrka XUMHUUYeCKUX TIPOL[ECCOB. 4 7 19 OIlK-1
XuUMHUUecKasi TePMOAHaMUKa.
7 | XvMHUecKasi KWUHeTUKa. XUMUUeCckoe 4 4 6 7 21 OIlK-1
paBHOBecHe.
8 | DnmeKTpoxumMHuecKre MpoLeccsl. 6 4 4 9 23 OIIK-1
Koppo3sust MeTtasnos.
9 | da30Bble paBHOBeCUS B reTepOreHHbIX 4 4 4 7 19 OIIK-1
cucTeMax
Ntoro 36 30 24 54 144
5.2. CoaepikaHue pa3/je/ioB AUCHUILUIHUHBI (M0 JIeKIUAM)
CojiepskaHue pa3/ienioB AUCLIUIUIMH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabnuiia 5.2 - Cozep>XaHue pa3ziesioB AUCIUTUIMH (TI0 JIEKI[USIM)
g 5 S
3 S 2
CopeprkaHuve pas/iesioB JUCLUTIIMHBI 10 = >
HasBanus paszenos ACP pasa AHED b = £
JIEKLIUSIM s g g
S8 g =
=Y o g2
= S}
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2 cemeCTp

1 OcHOBHBIE TOHATHUA U 3aKOHBI
XUMUH.

[IpeameT XUMUU. ATOMHO-MOJIEKY/ISIpHast
Teopusi. OCHOBHBbI€ TTIOHATUS: aTOM,
MOJIeKY/1a, XUMHUUYECKUM 3/IEMEHT.
IIpocTeie 1 C/i0XKHBIE BelllecTBa. BeHne
asutorpornuy. MojiekysissipHasi Macca.
Monb. MonsipHast Macca.
CrexroMeTpHUueCcKUe 3aKOHbI: 3aKOH
5KBHBaJIEHTOB (TIOHSATHE SKBUBajeHTa U
5KBHBa/IEHTHOM MacChl), 3aKOH
MOCTOSIHCTBA COCTaBa XUMHUUECKUX
coeiiHeHU. ['a30BbIe 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHUH, 3aKOH ABOTa/[po.
[Teprogrueckuii 3aKOH U TeOpUst
CTPOEHUS] XUMHUYECKHUX COeUHEHUN.

Ntoro

OIIK-1

2 Crpoenue aroma. [lepuognueckuit
3aKOH M [Tleprojuyeckas CuCTeMa
XUMHUUYECKUX JIeMEHTOB
O.V1.Menpeneesa.

CrpoeHue aToma 1 niepruovecKast
cucreMa 371eMeHTOB. KBaHTOBO-
MexaHU4yecKasl MOZiesIb aToMa. ATOMHast
opbutanb. ®opMa aTOMHBIX opbuTaseit
(s, p)- KBanToBble umncia. I1puHuun
ITaymu. IIpasusno I'yuga. IlpaBusio
KieukoBckoro. Ilepuoguyeckas cucrema
Y TIOPS/IOK 3arl0/IHeHYsI SHepreThye CKUx
yPOBHeM B CTPYKType atoMa. Pasnycsl
aTOMOB Y MOHOB.
O/MeKTPOOTPULIATE/IbHOCTb. DHeprus
VIOHU3aLUM, CPOLCTBO K /IeKTPOHY.
VI3MeHeHue CBOWCTB 3JIeMEHTOB U UX
COeJMHeHWH I10 IeproJiaM U rpyIinam.

HToro

OIIK-1

3 XuMun4yeckas CBSI3b.

OcHOBHBIe BH/Ibl XUMUUYECKOM CBS3U.
[Ipupona XxuMHUUYeCKor CBA3U.
XapakTepruCTUKU XMMUUYEeCKOM CBS3U.
KoBaneHTHast CBsI3b, MEXaHU3MBI €€
obpa3oBaHust: 0OMeHHBIH, JOHOPHO-
aKLenTopHbIW. [ToIpHOCTE KOBa/leHTHOM
cBs13u. Teopusi BalleHTHBIX CBfI3el U
00BsICHeHHMEe BaJIeHTHOCTH 7IEMEHTOB
MeTO/IOM Ba/leHTHbIX CBsizell. OCHOBHOE U
B030y>KZJeHHO€e COCTOsIHHE aToMa.
IIpocTpaHcTBeHHast CTPYKTypa MOJIEKY/IL.
Tumne! cBsa3ei — o, . MloHHAas1 CBSI3b.
Mertannnueckas CBsi3b. Pusnyeckoe
COCTOsIHME BelljeCcTBa. TBepzoe Tero.
OHeprust KpUCTa/VIMYeCKOU pelleTKH.
Tunbl KpUCTAIIMUECKUX CTPYKTYP U UX
cBoiicTBa. [ToHsiTve rubpUAM3aLIVK.
OCHOBHBI€e TUTTBI THOPHUU3ALINH.

Htoro

OIIK-1

4 OCHOBHBIE KaCChl HeopraHn4YeCKHXx

Knaccudukanys xumuue cKux

OIIK-1
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coeHeHWM. Peaki[oHHast
CIOCOOHOCTD BEIIeCTB.

coenviHeHUM. CTerleHb OKUC/IEeHUS.
OCHOBHBIe K/1aCChl HEOPraHUUe CKUX
coefHeHUM. KHUC/IoThI, comy,
OCHOBaHHUS$1, OKCH/IbI, MX K/IacCUUKaIs
1 XuMHYecKue cBoiicTBa. KucioTHo-
OCHOBHbIe CBOMCTBa BelllecTB. CBOMCTBa
amdoTepHoCTU. PeakijnoHHast
CIoCOOHOCTb aM(OTEPHBIX OKCH/IOB U
rUAPOKCU0B. Turibl cosneli. Mi3amMeHeHUe
KUCJIOTHO-OCHOBHBIX CBOWCTB 3/1EMEHTOB
T10 TIepUOZ,aM U TPYIIaM. DJIeKTPOIUTHI.
ONeKTpPoIUTHYeCKast IUCCOLaLIs.

HToro

5 PactBOpEI.

PacTBopsl, THmbl pactBopoB. [1pouecc
pactBopenust. CriocoObl BBIpaKEeHUS
KOHLIEHTpAL|M1 pacTBOPOB.
PactBopumocTs. IlepeHacsoiijeHHbIe
pacTBOpbl. JHEPreTUKa pacTBOPEHUS.
Kpucrannoruzaparsl. CBoUCTBa
pacTBOPOB He3JIeKTPOIUTOB. OCMOC.
3akoH Bant-T'odda. 3akon Paynsi.
Temmnepatypa KuIleHUs1 ¥ 3aMep3aHust
pacTBopoB. Teopusi 3/1eKTPOIUTHYECKOU
Juccouyanyu. CTerneHb JUCCOLMALUH,
KOHCTaHTa JMCCOLIMaL1HU.
N3oTonnueckuii ko3¢ duureHT. CBOMCTBa
PacTBOPOB 3/1€KTPOJIUTOB.

HNToro

OIIK-1

6 DHepreTrka XUMHUYe CKUX
MPOLIECCOB. XUMUUEeCKast
TepMOJMHaMUKa.

XuMuryeckasi TepMouHamuKa. [ToHsiTHe
XUMUUECKOU chCTeMbl. TUIIbI cUCTeM.
PaBHOBeCHOe COCTOsIHHEe CUCTeMbl. THUTIbI
TepPMO/IMHaMUYeCKHX MPOLIeCCOB:
obpatumble, HeOOpaTUMBIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcCHOBHbIe TIOHSTHSI TEPMOJUHAMUKHU:
BHYTPEHHsIsI SHeprusi, paboTa, TerioTa.
[TepBbiii 3aKOH TepPMOAVMHAMUKHU.
[TonsiTHe 3HTaMbNUU. TeryioBoi 3¢ dekT
peakLy, 9K30TepMUuecKre U
3H/I0TEpMUYECKHE pPeaKLUU.
TepMoxuMHUuecKkre ypaBHeHUs U UX
ocobenHocTH. CTaHAAPTHBIE TETIOTHI
obpa3oBaHus BelrlecTB. 3akoH ['ecca,
cJiecTBHe U3 3aKOHa I'ecca. IToHsiTHE
SHTponuU. BTOpou U TpeTui 3akoH
TepMoHaMUKU. CaMONpOM30BO/IbHbIE
MPOLIeCChbl. DHTANBIUNHBIA U
SHTPOIUMHBIN (HaKTOPbl XUMHUUECKUX
peakimii. DHeprust ['ub6ca.

HToro

OIIK-1

7 XUMHUuecKass KUHeTUKa.
XHUMHUUeCKoe paBHOBeCHe.

XrMuryeckasi KWHeTHKa. ['oMoreHHble 1
reteporeHHble peakijui. CKOpoCTb

OIIK-1
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XUMHUUECKOU peakuyu. PaKTopsl,
B/MSIIOLIME HAa CKOPOCTb peakL{vu.
BivsiHue KOHLIeHTpaLyy Ha CKOPOCTh
peakiyu. 3aKOH JIelCTBYIOLIUX Macc.
KoHcTaHnTa ckopoctu peakuyu. Biausinue
TeMIlepaTypbl Ha CKOPOCTb peakL{1u.
[TpaBuio BauT-T'odda. DHeprus
aKTMBaLMM U ypaBHeHUe AppeHuyca.
3aBUCHUMOCTb CKOPOCTH PeakLIU OT
kataym3aropa. Karamus O6patumbie u
HeoOpaThMble XUMUUYEeCKHe PeaKi[|H.
Xwnmunueckoe paBHoBecue. KoHcTaHTa
paBHOBeCHsl. 3aKOH el CTBYIOIIUX MaccC
Js paHoBecust. [Ipuniun Jle-Illaresnse.
CZBUT XMMUYECKOTO paBHOBeCHSI.

HToro 4

8 DneKTpoxumMuyecKue rpoLeccsl.
Koppo3us metanios.

OKuCIMTeTIbHO-BOCCTAHOBUTE/IbHbBIE 6 OIIK-1
peakiiuu. CTerneHb OKUCIeHUS,
OKHCJIEHME U BOCCTaHOBJIEHHE.
ONeKTPOAHbBIE TIPOLIECChI. DJIEKTPOAHbIE
rnoTteHuuan. YpasHenuve HepHcra.
[NasibBaHWUECKWI 7IEMEHT.
ONeKTPOXUMUYeCKUe MPOLeCChI.
ONeKTpOJBIKYLLAsi CUla
rajbBaHUYeCKOTO 3/IeMeHTa.
CraHapTHBIM BOAOPO/IHBIM 3/IeKTPO/I.
O/eKTPO/In3 B pacriiaBe. JIeKTPO/IU3 B
pactBope. 3akoHbl Papajesi. Beixop 1o
TOKY. Koppo3ust MeTanioB: xummyeckas,
3/IeKTPOXUMUUeCKas. 3alljiTa MeTasl/IoB
OT KOPPO3HUH.

HNToro

9 ®a30BbIe paBHOBECUS B
reTeporeHHbIX CHCTeMax

®a3oBble paBHOBecus1. Pa3a, 4 OIIK-1
reTeporeHHasl U roMOreHHasi CUCTeMa.
[TpaBuso da3 I'nb6ca. CreneHb CBOOO/PI,
KOMIOHEeHT. OJHOKOMITOHEHTHbIe
cucTeMsbl. /JrarpaMma COCTOSSHUS BOZbI.
JurarpaMmbl M1aBKOCTH
JIBYXKOMITOHEHTHBIX CUCTeM. DBTEeKTHKA.
IIpaBuno peiuara. TBep/ibie pacTBOPHI U
UX TUNbL PU3UKO-XUMUYECKUN aHa/In3.

HToro 4

Nroro 3a cemectp

36

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (MPeAbIAYIMMHA)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromUMu (TpeabIAyIuMK) 1

obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMU) JUCIIUTUIMHAMY TIPeJCTaB-/IeHbl B Tabuile 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTTUHBI M MEXK/IUCIIUITAHADHBIE CBSI3U

Ne

HavmeHoBaHMe [UCLIMTITMH

Ne pa3eioB JaHHOMW AUCIUIUTAHBI, [/is1 KOTOPBIX HE00X0IUMO
n3yueHue o0ecrieynBarolX U 0becrieunBaeMbIX AUCLUTIIUH
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1 2 3 4 5 6 7 8 9

[IpeniecTByroOLLIKE JUCLUATITUHBI

1 |Maremaruka 1 + + + + + + + + +
2 | du3uka + + + + + + + + +
3 | ®usuuyeckas XUMHS + + + + + + + + +
4 | Xumuueckasi pr3muKa + + + + + + + + +
[Tocnepyroume AUCLUTIIVHGI
1 |Be3omacHOCTb + N + 4 N N N N N
>KM3HeesTeTbHOCTH
2 |Matepuasbl 1 KOMIIOHEHTEI
drepuan OMIIOHE + + + + + + + + +
37IEKTPOHHBIX CPEJICTB
ITonmyIIpOBOIHUKOBEI
3 OTyHPOBOZTHUKOBBIE + + + + + + + + +

HaHOTeTePOCTPYKTYPhI

4 | ®U3UKO-XUMUUeCKHe
OCHOBBI TEXHOJ/IOTUHU + + + + + + + + +
3JIEGKTDOHHBIX CPeACTB

5 | 9Koorus + + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3y4YeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIM, (HOpMUpPYeMbIX TPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/iCTaB/IeHo B Tabmwiie 5.4
Tabmua 5. 4 — CoOTBeTCTBUe KOMMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTIJTUHBI

Bupp! 3aHaTHM
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2 S 5 S
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© O o
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OIIK-1 + + + + KonTtponbHas pabora,
Otuer o
VHJVBHU/lyalIbHOMY

3a/IaHUI0, JK3aM€eH,
KoHcIiekT caMoroAroToBKH,
Ortuert 110 1abopaToOpHOM
pabote, Ompoc Ha 3aHSATHSX

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3aIuu 00yYeHHs
He npegycmotpeno PYII

7. JIabopaTopHbIA MPAKTHKYM
Copep>xaHue y1abopaTopHbIX paboT MpuBeieHo B Tabuie 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 MpakTHYeCKUxX 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 (hOpMHUPYeMbIe KOMITeTEHIHH
4 g
5 z S
S =a=
o >4 v T
Buzpl camocrositesibHOM = > U
Hassanus paszesnos =T ®OopMbI KOHTPOJIS
) S g g
paboThI S) g g
=S a8 =
o, o 2
= S/
2 cemeCTp
1 OcHoBHble TioHATHA U | [loAroToBKa K 2 OIIK-1 KoHncniekT
3aKOHbI XHUMUU. MpaKTAYe CKUM 3aHATUSIM, CaMOMO/ATOTOBKH,
CceMUHapam KonTposbHas pabora,
TPOC Ha 3aHATUSIX
ITpopaboTKa JeKITMOHHOTO 2 8 poC Ha 3a ’
Marepuasa THET 110
VHJVBU/lyaJIbHOMY
VToro 4 3a/laH1I0, JK3aMeH
2 CrpoeHue atoma. [ToaroroBka K 2 |OIIK-1 Koncrekr
[TeproiueCKuii 3aKOH U | TIPAKTUYECKUM 3aHSATUSIM, CaMOITOATOTOBKH,
repuouyeckas CUCTeMa | CeMUHapaMm KoHTposnbHas pabota,
XI/IEI/II\;IIECKI/IX 3/7IeMEHTOB TpopaBoTKa MeKIHOHHOTO 2 gnpoc Ha 3aHATHUSX,
JM.Men, Ba. TUeT I
A cHAeneesa Marepuasa €T 1o
WH/IUBU/yaJIbHOMY
Ntoro 4 3a/IaHUI0
3 Xumunueckas CBsi3b. [ToaroroBka K 2 OIIK-1 Koncriekr
MpaKTAYe CKUM 3aHSATUSIM, CaMOTIOATOTOBKH,
ceMHHapam KoHTposbHas pabota,
TPOC Ha 3aHATUSIX
ITpopaboTKa JeKIIMOHHOTO 3 8 POC Ha 34 ’
Marepuasa THET 110
WHJVBUlyaJlbHOMY
Htoro 5 3a/IaHUI0
4 OCHOBHBI€ KJ/1aCChI ITogrororka K 2 OIlK-1 KoHcrmiekT
HeopraHuve CKHUxX MPaKTUUYe CKUM 3aHSTUSIM, CaMOITOATOTOBKH,
COeJUHEeHUM. ceMHHapam KonTtponbHas pabora,
PeaxijnonHas Onpoc Ha 3aHITUAX
K 5 ITpopaboTKa JeKIIMOHHOTO 2 o p ’
1 HOCTb B TB. TUeT I
CIOCOOHOCTH Belec Marepuana eT T10
VHJVBU/1yaJIbHOMY
5 PacTtBOpBI. [ToaroroBka K 3 |OIIK-1 Koncrekr
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NIPaKTUYeCKUM 3aHATHSM,
ceMuHapaMm

CaMOIIO/ITOTOBKH,
KonTtponbHas pabora,
Onpoc Ha 3aHATHSIX,

[TpopaboTKa 1eKIIMOHHOTO 2 o
TYeT T
Marepuasna €T 1o
VH/UBU/1yalIbHOMY
IloaroroBka K 2 3aganuio, OTueT 1o
nabopaTopHEIM paboTam naboparopHoii paborte
Ntoro 7
6 OHepreTHKa ITogroroeka K 3 OIlK-1 KoHcriekT
XUMHUUeCKUX TIPOL[eCCOB. | TIPAKTUUeCKUM 3aHSITUSIM, CaMOIIO/ITOTOBKH,
XuMHueckas ceMHHapam KoHTposbHas pabora,
TepMO/IMHAMUKa. MPOC Ha 3aHATHUSX
€pMOAMHAMMKA ITpopaboTKa JeKIIMOHHOTO 2 8 POC Ha 34 ’
MaTepuasna THET 11O
VHVBU/1yaIbHOMY
IlozroToBKa K 2 3agaHuio, OTUeT 1o
n1abopaTopHbIM paboram nabopatopHoti pabore
Utoro 7
7 Xumunueckasi KuHetuka. |[loaroroeka kK 3 OIIK-1 Koncriekr
XuMuyeckKoe paBHOBecHe. |IPaKTUYeCKHUM 3aHSTHSIM, CaMOIIO/ITOTOBKH,
ceMHHapam KonTtponbHas pabora,
ITpopaboTKa JIeKIOHHOTO 2 8npoc Ha 3aHATIAX,
TYeT T
Marepuasna €T 1o
VH/UBU/1yalIbHOMY
IloaroroBka K 2 3aganuio, OTueT 1o
nabopaTopHEIM paboTam naboparopHoii pabote
Ntoro 7
8 DnekTpoxumuueckue ITogroroeka K 3 OIlK-1 KoHncriekT
nipotieccel. Kopposus MpaKTAYe CKUM 3aHSATUSIM, CaMOIIO/ITOTOBKH,
MeTaslsloB. ceMuHapam KoHTposbHas paboTa,
MPOC Ha 3aHATHUSX
ITpopaboTKa JeKIIMOHHOTO 4 8 POC Ha 34 ’
MaTepuasna THET 11O
VHVBU/1yaJIbHOMY
IlozroToBKa K 2 3agaHuio, OTUeT 1o
n1abopaTopHbIM paboram nabopatopHoti pabore
HToro 9
9 ®az3oBbie paBHOBecus B | [logroroBka K 3 OIIK-1 Koncrekr
reTeporeHHbIX CUCTeMax |MpaKTUUeCKUM 3aHSTUSIM, CaMOIIO/ITOTOBKH,
ceMHHapam KonTtponbHas pabora,
ITpopaboTKa JIeKIMOHHOTO 2 8npoc Ha 3aAHATIAX,
TYeT T
Marepuasa €T 1o
VH/VBU/1yalIbHOMY
IloaroroBka K 2 3aganuio, OTueT 1o
nabopaTopHeIM paboTam saboparopHoii paboTe,
WToro 7 OK3aMeH
Nroro 3a cemecTp 54
IToaroroBka K 3K3aMeHy 36 OK3aMeH
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 [1J1s1 97IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcumasnbHbIN MakcumasnbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
2 ceMecCTp
KoHcnekT 2 1 1 4
CaMOITOJrOTOBKU
KoHTponbHast paboTa 10 5 5) 20
Ornpoc Ha 3aHATUSAX 8 5 5 18
Otuert no 10 5 5 20
WH/JVBU1yaJIbHOMY
3a/laHUI0
Ortuert 1o ysabopaTopHOi 2 6 8
pabore
WToro makcumym 3a 30 18 22 70
TIepro/,
OK3aMeH 30
Hapacrarorym utorom 30 48 70 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpeZiCTaB/eH B Tabmuie 11.2.
Tabsuma 11. 2 — TTepecueT 6a/i/IoB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKH
bannbl Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
> 90% oT MakKCUMaJbHOM cymMMbI OasiioB Ha Aary KT 5
Ot 70% no 89% oT MakcMMasibHOM CyMMbI OasioB Ha gaty KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
< 60% oT MakcMMasbHOM cyMMbI 6asinoB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie

11.3.

Tabsuia 11. 3 — ITepecueT cyMMbI 6a/IJIOB B TPAJAULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymma 6asio.,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHs xopo11o)

4 (xopoilio) (3auTeHO) 75 -84 C (xopotr1io)
70 -74
65 - 69 D (y0B/€TBOPUTEJILHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HOCPEACTBeHHO)
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. Koporun H.B. Obujast xumusi : yuebHuK 1715 BTy30B / H. B. KopoBuH. - 7-e u3z., ucnp. - M. :
Briciias mikona, 2006. - 556[4] c. : wi., Tabn. - (ITobeguTes KOHKYpca yueOHUKOB). - Bubmvorp.: c. 546.
-IIpeaM. ykas.: c. 547-558. (Hanuuue B 6ubmioteke TYCYP - 220 3k3.)
2. OcHoBbI 00111eli U (hu3nUecKoit xumun: YuebHoe rocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/5136,
CBOOOJIHBIM.

12.2. lonosiHMTe/ILHAA IMTepaTypa

1. Tuuka H.JI. O6ias xumus : yuebHoe mocobue s By3oB / H. JI. [iuHKa. - 11-e w3z, - M.-J1.
: Xumus, 1964. - 688 c. : un., Tabn. - VimeH. 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. fIkynrnHa; MuHHCTEpCTBO 00Opa3oBaHUs
Poccuiickoin  ®epepanuy, TOMCKUM TrOCyJapCTBEHHBIM YHUBEPCHMTET CHUCTEM YIIpaB/leHUs U
paguosnekTpoHuKH, Kacdesipa TexHonoruy pasnosneKTpoOHHOM amnmaparypsl. - Tomck : TMIIIO, 2000. -
157 c. : un (Hamuue B 6ubmoteke TYCYP - 31 3k3.)

3. Tmunaka H.JI. 3agaun v ynpakHeHUs 110 0011[eit XuMun : YueOHoe Tiocobue ayist By3oB / H. JI.
['mubka. - 20-e u3g., crepeoturl. - M. : Xumus, 1973. - 263[1] c. : un. - b. 1. (Hamuuue B 6uMbMMOTEKe
TYCYP - 38 3k3.)

4. Axwmeto H.C. Heopranuueckasi xumusi : yuebHoe riocobue s By30B / H. C. AxMeToB. - M. :
Bbicias mikosa, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - B. 11. (Ha/mune B GUOIMOTEKE
TYCYP - 15 3k3.)

5. Yuxkun E.B. Xumus [Tekct]: yue6Hoe mocobue / E. B. UukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®Pepnepanun, TOMCKMII TOCy[JapCTBEHHbI YHUBEPCUTET CHUCTEM YIIpaB/Ie€HUSl M
paro31eKTpoHuKH (Tomck), @akymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
C.: Wi. - bubnuorp.: c. 157. (Hanuuue 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, cBo60HBIH.

12.3. YueOHO-MeTogUECKOE IT0CO0HEe U MPOrpaMMHoOe obecreueHne

1. Xwumusi: MeToguueckre yKa3aHusi [jisl TIPOBEEHUs TIPAaKTHUeCKUX 3aHATHH, 1ab0paTOpPHBIX
paboT ¥ opraHu3ali CaMOCTOSITe/TbHOM pab0Thl CTYEHTOB 10 AUCLUTUIMHE «Xumusi» / TuxoHoBa M. B.
- 2015. 26 c. [DnekTpoHHBIM pecypc] - Pexum mpocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/HBIM.

2. UYwkun E.B. JlabopatopHble paboTsl 1o xumuu [Tekct]: yueGHO-MeToanueckoe nocobue / E.
B. YukuH; MunncTepcTBo obpa3oBanus U Hayku Poccuiickoii ®eneparun, ToMCKUl TOCYJapCTBEeHHBIH
VHUBEPCUTET CHCTeM yrpaBieHUss U paauodnekTpoHuku (Tomck), Kadenpa paanos/ieKTpOHHbIX
TeXHOJIOTUH U SKOJIOrMUeCcKOro MOHUTOpHHTa. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubauorp.: c.
73. (Hanmuue B 6ubmoteke TYCYP - 51 3k3.)

3. Yukun E.B. C60pHUK 3azau 110 o01jeit xumuu [Tekcr] : yue6HO-MeToguueckoe ocobue / E.
B. YukuH; pell. KaHj,. xuM. HayK A. W. I 'anaHoB; pery. C. f. AnekcanpoBa; MUHHUCTePCTBO 0O6pa3oBaHUs
u Hayku Poccutickoii Pepeparuy, ToMCKUl ToCy[apCTBEHHBIM YHHUBEPCUTET CUCTEM YIIpaB/ieHUsl U
paanosieKTpoHuku (Tomck). - Tomck: TomMckuii ToCyAapCTBeHHbI YHUBEPCUTET CUCTEM YIIpaB/ieHUs U
paaro3/1eKTpoHUKH, 2015. - 296 c. (Hamuuue B 6udmoreke TYCYP - 100 3K3.)

4. JlabopatopHble pabOThI IO XUMHUH: YuebHO-MeToAnYeckoe nocobue / Yukun E. B. - 2012. 78
c. [OnekrponnsIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3020, cBo60AHBIH.

5. COOpHUK 3ajiau ¥ yrpa)kKHeHUH o o6iel xumun: COOPHUK 3a/iau ¥ yIIpaKHEeHUH 10 o011ei
xuvmun / Yukun E. B. - 2012. 220 c. [DnektpoHHblii pecypc] - Pexum gocrtyna:
http://edu.tusur.ru/publications/642, cBOOOAHBIIA.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/ILHBIM ITOPTA/
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2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHbOpMaIMOHHO-CIIPaBOYHbIE
pecypchl

3. http://elibrary.ru — HayuHas 371eKTpOHHasi OUOIMOTEKA

4. http://www.twirpx.com — 3/1eKTpPOHHbIe KHUTH 10 XUMHUHU

5. http://mv-tihonova.ucoz.ru - uHpopMaIMOHHbBIN caliT Ass cTygeHToB TY CYPa

13. Marepua/ibHO-TeXHMYECKOe ofecrneueHne JUCHHUITHHBI
XUMHYeCKasi TIoCy/ia, XMMUuJecKre

PeaKkTHBbI, KaJOpUMETphbl, HabOp apeoMeTpOB, BoOJsgHas OaHs, TEPMOMETPBI, 3JeKTpUUeCKast
TIJTUTKA,

MeTasyTnyecKre U rpaUToBbIe 31eKTPO/ibl, IIITATUBEI.

14. ®oHp OLeHOUHBIX CPE/JCTB
@DOoH/| OL}eHOYHBIX CPe/CTB IIpYBe/ieH B IPUIoKeHUH 1.

15. MeToanuecKie peKOMeH/JaL|H 10 OPraHu3aliy U3yYeHUsl AUCHUILIHHbBI
be3 pekoMeH/ja11i.
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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 XapaKTePUCTHKY TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHMIA 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
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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 UCIIOIb3YeMble 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.

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

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,

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

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;
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pabora;
* IloaroroBka K
JK3aMeHy;

pabora;
* TloaroroBka K
JK3aMeHy;

Wcnons3yemsblie * KoHntposbHasi pabora; | * KoHTtposbHasi pabora; | * OTuer 1o
CpeACTBa * Otyet no * Otyer no nabopatopHoii pabore;
OLleHMBaHKs naboparopHoii pabore; naboparopHoi pabore; * Otuer 110
* Ortuet 1o * Ortuer no UHAVBUAYATEHOMY
VHJVBU/lyaJIbHOMY VHJVBU/lyaJIbHOMY 3a/IaHUIO;
3a/IaHUIO; 3a/IaHUI0; * JK3aMeH;
* Oripoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * OK3aMe€H;
* DK3aMeH; * DK3aMeH;
* KoHcnekT * KoHCcrekT
CaMOTMOJTOTOBKY; CaMOTMO/ATOTOBKY;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBaHUS [laHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OL[eHMBAHMSI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnagets
OmmuHo * 3Haer 3Tanbl U MeToAbl | ¢ Pemaer * CBo0opHO oriepupyeT
(BBICOKMI YPOBEHb) | [103HABATE/ILHOM pasHOIIaHOBLIE MeTOJ1uUe CKUMU
JlesiTeTbHOCTH; NpakTUYeCKUe 3aZlauu C yKa3aHUsIMHU K
e 3HaeT OCHOBHBIE HCI10/Tb30BaHUEM BBITO/THEHUIO

TIOHSITUSI XUMUM;
* CpobojHO
dhopmynupyet
XUMHYeCKHe 3aKOHbI;

* BocrnpousBogut
TeopeThueCcKui
MaTepuan 6e3
WCTIO/Th30BaHUS yuebHOTO
1ocoowus;

* CBo0O0OJHO H3/1araet
MaTepuan B yCTHOU
dopwme;

* Amnanusupyet u
BOCITPOM3BOAUT
B3aMMOCBSI3b
XUMUUECKUX TTOHITUN U
3aKOHOB;

TeopeTUUeCKUX 3HaHUW;
* YMeeT NpUMEHUThb
NoJiyyeHHbIe 3HAHUS [1JIs1
VIHTeprpeTaruu
pe3y/bTaToB
JKCIIePUMEHTA,
CaMOCTOSTe/IbHO
chopmMynupoBaTh
BBIBO/IbI;

* CaMOCTOAITe/IbHO
aHamM3upyeT CXOAUMOCTb
TMOJTyYeHHbBIX
pe3y/bTaToB
JKCIIepuMeHTa C
TeopeThueCKUMHU
TNpe/noChIIKaMu;

9KCTIepUMeHTa U
opraHusyeTt paboty B
KOMaH/ie;

* Ctpout rpaduueckuve
3aBUCUMOCTH U
obpabareiBaeT
pe3y/bTaThl
JKCITIePUMEHTa;

* (CaMoCToATeNbHO
OpraHusyeT
JIOTIOJTHUTE/TBHBIN 3Tl
MOCTaHOBKHU
JKCIIePUMEHTA [IJIsI
TOJTyUeHust
YOBIETBOPUTETHHOTO
pesysibTara;

* (CaMoCTOATe/NbHO
obpabarbiBaeT
JKCIIePUMEHTa/IbHbIe
JlaHHbIe U COCTaBJISIET
OTYeT B TeUeHHe
T/TAHUPYEMOTO 3aHSITHS;

Xoportio (6a30BbIit
YPOBEHD)

* 3HaeT OCHOBHbIE
3Tarbl ¥ MeTO/Ibl
IT03HaBaTeILHON
JlesiTeIbHOCTH;

* 3HaeT OCHOBHbIE
TTOHATHS XUMHH

* dopmynupyer

* Peraet rpakTuueckue
3aaur 6a30BOTO YPOBHS
C WCTI0/Ib30BaHUEM
TeopeTHUeCKNX 3HaHUM
w1 yuebHoro mocobwus;
* YMeeT NpUMEHUTh
TIO/TyYeHHbIe 3HAHUS JIIsT

* Omnepupyer

MeTOAuYe CKUMHU
yKa3aHUsIMHU K
BbITO/THEHUIO
3KCIIepUMeHTa C
TIOMOLLBI0 PYKOBOJAUTEJIS
KOMaH/Ibl U1

CornacoBaHa Ha noptane Ne 9647

20



XUMUYEeCKHe 3aKOHbI;
* BocrnpousBogut
TeopeThueCcKui
MaTtepuai C
VICTI0/Tb30BaHUEM
TeopeTUueCKUX 3HaHUMN
W yueGHOro rocoous;
* YacTuuHO u3naraet
MaTepuan B yCTHOU

(opme;

VHTepIIpeTaLyu
pe3y/ibTaToB
9KCIIepPUMEHTa,
chopMyIMpOBaTh
BBIBO/IbI C
WCTIO/Tb30BaHUEM
yueOHOTO 1oCoOus;

* Amnanusupyert
CXOJVIMOCTbD TIO/TyUeHHBIX
pe3y/bTaToB
3KCIIepyMeHTa C
TeopeTHueCKUMU
TIPe/INOChUTKaMU C
TIOMOIIIBIO0 PYKOBOJUTETIS
KOMaHZbI WA
TperiofiaBare’is;

TIpero/iaBareJis,
opraHusyeTt pabory B
KOMaH/Ie;

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

* Opranusyer
JIOTIO/THUATE/TBbHBIM 3Tar
MOCTaHOBKH
3KCIIepUMEHTa [Ijis1
IOy YeHUSI
V/IOB/IETBOPUTETBHOTO
pe3y/bTara C TIOMOIIBI0
PYKOBOJAWTE/IS] KOMaH[bl
WY TIPeTio/iaBaTerisi;

* OO6pabatbiBaeT
3KCIIepUMEHTa/TbHbIe
JJAHHBIE W COCTABJISIET
OTYEeT YaCTUUHO B
TeueHHe MIAaHUPYeMOT0
3aHATHS,
CaMOCTOSITe/ILHO WU TTPU
TIOMOIIIA PYKOBOJUTEISI
KOMaH/[bl WJTA
TIpero/iaBareJis;

YnoBneTBopUTeTbH
0 (1oporoBbIv
YPOBEHb)

* 3HaeT OCHOBHbIE
STamnkbl N03HaBaTe/IbHOH
JlesITeIbHOCTH;

* 3HaeT OCHOBHbIE
TIOHATHS XUMUY;

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

* PermaeT npakTHueckue
3a7iaun 6a30BOTO YPOBHS
C UCII0/Tb30BaHUEM
y4eOHOTO MoCo0Ous;

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

* Ctpout rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3yJibTaThbl
9KCIIePUMEHTa;

¢ CocraBisieT OTUeT 110
pe3yJibTaTam
JKCIieprMeHTa YaCTUYHO
B TeueHHe TJIaHUPyeMOro
3aHATHA UIH B
HeayAUTOPHOe BpeMsi pU
TIOMOILU PYKOBOAUTEJIS
KOMaH/Ibl U1
TriperiofiaBareisi;

AedaTe/JIbHOCTH,

3 Tunosble KOHTPO/IbHBIE 3a/JaHUSA
st peanu3aniuM BbIIIeNIepeUNCIeHHBIX 3a/iau 00y4YeHUs! UCIIO/b3YITCS TUIOBble KOHTPOJIBHbIE
3a/laHUsI WK WHble MaTepHasbl, HeoOXoAUMble AJisi OLeHKM 3HaHWM, YMEHHH, HaBbIKOB M (W/IM) OIIbITa

XapaKTepU3yIoIIUX 3Tarlbl

oOpa3oBaTe/IbHOM NMPOrpaMMBbI, B CJIeYIOIIEM COCTAaBe.
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3.1 Bonipocbl Ha CAaMOIIOATOTOBKY

— IlpegMer xumuu. ATOMHO-MOJIeKy/lsspHast Teopus.. OCHOBHbIe TIOHATUSA: aroM, MOJIEKYJIa,
XUMHUUECKUi1 37eMeHT. [IpocThle U C/oXHbIe BelllecTBa. SIBjeHue annoTponyy. MosekynsipHas macca.
Mosnb. Monsipass macca. CTexvomMeTpUueCcKre 3aKOHbI: 3aKOH 3KBUBA/IeHTOB (TOHSITWE SKBUBAJIeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH TTOCTOSTHCTBA COCTaBa XUMHUUECKUX COeUHEHUM. ['a30Bble 3aKOHBI: 3aKOH
00BeMHBIX OTHOILEHWM, 3aKOH ABOrazpo. IleproguuecKuii 3aKOH W TeOpHsl CTPOEHHUS] XUMHUYeCKHX
COeIMHeHU.

— CrpoeHue aroma U nepuopuuveckas CUCTeMa 3/eMeHTOB. KBaHTOBO-MexaHHWuecKas MOZeslb
aTomMa. AtomMHasi opbuTanb. PopmMa aTOMHBIX opbutasneit (s, p). KBantoBeie umcia. ITpuniun [laymu.
[IpaBuno TI'ynpa. IlpaBumo KieukoBckoro. Ilepvopuueckass cucremMa W TIOPSJOK — 3allO/IHEHUS
SHepreTUUeCKUX ypOBHEH B CTPYKType artoMa. PaJuycbl aTOMOB WU WOHOB. JJeKTPOOTPULIATEbHOCTE.
OHeprusi MOHW3alMH, CPOJCTBO K 37IeKTPOHY. V3MeHeHue CBOWCTB 3/1EMEHTOB U HX COEJWHEHUM I10
repuojaM U rpymnram.

— OcHoBHbIe BHUJbl XUMHYECKOW CBsA3W. [Ipupojla XUMHUYECKOM CBsi3U. XapaKTepuCTUKH
XUMUYeCKON cBs3u. KoBaseHTHasi CBsI3b, MeXaHHU3Mbl ee 00pa3oBaHUs: OOMeHHbBIH, [JOHOPHO-
akLenTOpHbIN. [T0/ISIPHOCTD KOBa/IeHTHOM CBsi3v. Teopusi BalleHTHBIX CBsi3el U 00bsCHEHWe BaJIeHTHOCTH
3JIEMEHTOB ~METOJIOM BajJleHTHbIX cBsizeli. OcCHOBHOe U  BO30yK/€HHOe COCTOSTHME aToMma.
[TpocTpaHCcTBeHHasi CTPYKTypa MosieKys. Tumbl cBsizeli — o, m. VloHHasi cBsisb. MeTasinueckasi CBSI3b.
dusnyeckoe COCTOSIHME BelllecTBa. 1Bepzoe Teyno. DHepPrus KpUCTa/UIMUeCKOW pelleTKU. TUIibl
KPUCTa/UTMYeCKUX CTPYKTYP U UX CBOMCTBA. [ToHsATHe rubpuan3aiui. OCHOBHBIE THITBI THOPUIN3ALWH.

— OcCHOBHBIE K/IaCChl HEOPraHWYeCKUX COeJWHeHWH. PeaklMOHHas CIOCOOHOCTb BeLeCTB.
Knaccudukaius xumuueckux coeuHeHU. CrereHb okuciieHHs. OCHOBHbIE K/acChl HEOPraHWYEeCKUX
coefvHeHU. KHCIOTBI, COMM, OCHOBaHMS, OKCH[bl, UX KlacCUPUKALMs W XUMHYeCKue CBOMCTBa.
KucnorHo-ocHOBHBIe CBOMCTBa BemjecTB. CBoiicTBa amdboTepHOCTH. PeakIMOHHAs CIIOCOOHOCTh
aM(OTepHbIX OKCH/JIOB W THJAPOKCHZAOB. Tumbl coseil. V3MeHeHUe KHUCIOTHO-OCHOBHBIX CBOMCTB
3/1eMeHTOB 10 TIepUO/aM M rpyIiram.

— PactBopbl, THmBI pacTBOpoB. IIporjecc pactBopeHusi. CriocoObl BhIpaXKeHUsI KOHIIEHTPALUH
pacTBOpOB. PactBopuMoOCTS. [TepeHacsliieHHbIe pacTBOpBI. OHepreTuka pacTBOpPEeHUs.
Kpucrannoruapatel. CBoiicTBa pacTBOpOB He3nekTponuToB. Ocmoc. 3akoH Baut-T'odda. 3akon Payss.
TeMriepaTtypa KumeHusi U 3aMep3aHusl pacTBOPOB. Teopus 3/1eKTPOMTUUECKOMN Aucconuanuu. CreneHb
JIMCCOIMAl[Y, KOHCTaHTa JAuccolyaiuu. WM3oToHuueckuii ko3adduiiveHT. CBoMCTBa PacTBOPOB
3/1eKTPOJIUTOB.

— XuMuHyecKasi TepMOoAvHaMUKa. [IoHsiTHe XUMUUeCcKOoW cucTteMbl. Turbl cructem. PaBHOBecHoe
COCTOSIHME  CHCTeMbl. THIBbI  TepMOJAMHAMUYECKMX TIpPOLIeCCOB: oOpaTvMble, HeoOpaTHMBIe,
CaMOTIPOU3BO/IbHBIE, paBHOBeCHbIe. OCHOBHBIE TIOHSATHSI TEPMOJUHAMUKU: BHYTPEHHSIS1 SHEprus, paboTa,
Terviota. [lepBblli 3akoH TepMoAuHaMUKHU. [loHATHe SHTanbnuu. TeroBoit 3¢ddekT peakuuy,
9K30TepMUYeCKHe W H[0TePMUYeCKHe peakiuu. TepMOXMMUYecKHe ypaBHEHUSI M UX O0COOEHHOCTH.
CraHzapTHBIE TeTuIOThl OOpa3oBaHMs BelecTB. 3akoH [ecca, crenctBue u3 3akoHa lecca. IMoHsitue
SHTpOIUU. BTOpO U TpeTuii 3aK0H TepMOAUHAMUKH. CaMOIMpPOM30BOJIbHbIE TTPOLeCChl. DHTAMbITUHHBIN 1
JHTPONUKHBIN (PAKTOPbI XMMHUUECKUX peakiuii. JHeprusi ['mboca.

— XuMmurueckasi KMHeTHKa. [OMOreHHble W reTeporeHHble peakih. CKOPOCTb XUMMUeCKOU
peakuyu. PakTOpkl, BAKAIOLIME HAa CKOPOCTh peakluu. BivsHMe KOHLIEHTpald Ha CKOPOCTb PEeaKLUHU.
3akoH JeucTByrolux Macc. KoHcTaHTa CKOpOCTM peakuyu. BiusitHue Temmeparypel Ha CKOPOCThb
peakuuu. [TpaBuno Baur-T'odda. DHeprus akTuBaliy U ypaBHeHHe AppeHHyca. 3aBUCUMOCTb CKOPOCTH
peakiuu oT Karanuszaropa. Katamus OOpatumble 1 HeoOpaTHMble XMMHUYeCKHe peakLyd. XHUMHUeCcKoe
paBHOBecHe. KoHCTaHTa paBHOBecHsl. 3aKOH [JeMCTBYIOLMX MacC Jas paBHoBecus. IlpuHiun Jle-
[Tarenve. CABUT XMMUYECKOTO PABHOBECHUS.

— OKHCIUTEeNBHO-BOCCTAHOBUTE/IbHbIE  peakuyu. CTeneHb  OKUC/IEHUS, OKUCIeHHe |
BOCCTAaHOBJIeHUe. ODJIeKTPOJHble TIPOLeCChl.  DJIeKTpOJHble TOoTeHLMan. YpaBHeHuMe HepHcra.
[asibBaHMUECKUH 3/1€EMEHT. JJIEKTPOXUMHUUECKHe MPOLeCChl. DJIeKTPOABWXKYLLAsi CUla rajbBaHAUeCKOTO
sneMeHTa. CTaHZapTHBIM BOJOPOAHBIM 3/IEKTPOZ. OJIEKTPOIW3 B paciiiaBe. JDJIEKTPOIU3 B PacTBOpe.
3akoHbl dapajesa. Bbixon mo ToKy. Kopposus meTasuioB: XuUMUYecKas, 3/7IeKTPOXUMHYecKas. 3allura
MeTaJl/IoB OT KOPPO3UU

— ®@a3oBble paBHOBecusi. da3a, rereporeHHass U roMmoreHHasi cucrema. IlpaBusio ¢a3 ['mb6ca.
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CreneHb CBO6OAI>I, KOMIIOHEHT. O,E[HOKOMHOHEHTHBIE CHUCTEeMBI. 'HI/IanaMMa COCTOsAHHA BOJBI.
,Z[I/Ial"paMMbI M/1IaBKOCTH ABYXKOMITIOHEHTHBIX CHUCTEM. OBTEKTHKa. HpaBI/ITIO pbIdara. TBep,E[bIe PaCTBOPEI U
UX TUIILI. PU3UKO-XUMHUUECKUI aHaIu13.

3.2 Tembl HHAUBHUYATBHBIX 3a/laHUN

— WupuBupyanbHOe 3afaHve « OCHOBHBIE MOHATHS U 3aKOHBI XUMHUKW» 1. OMHAKOBOE JIU YMUCJIO
Mosiekysa B 0,5 r asora v 0,5 r MeTtaHa? 2. BeluMcauTh MOJIIPHYHO MacCy BelljecTBa, ecid Macca 500 mi
ero napoB npu 87 0C u paBnenun 96 klla paBHa 0,93 1. 3. Haiitu ¢akrop 3KBUBaJeHTHOCTU M
5KBHBAJIEHTHYIO Maccy 3/eMeHTOoB B coefrHeHusx: MgO, NiCl2, CaF2. 4. HaiiTu 5KBHBa/leHTHbIE MaCChl
coeguHenuii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. OnpezaenuTte 06beM a3oTa (H.y.), UCII0/Ib30BaHHOTO
[J1s CHHTe3a aMMUaKa, eCId I0JIydeHo 8,5 I MPoAyKTa peakLiyu.

— WupuBupyanbHoe 3ajaHve «CTpoeHue aroMa. MepyuojuYecKUM 3aKOH U I[epuojuydeckast
cucteMa XxuMuuyeckux 3neMmeHToB [I.VMI. MengeneeBa» 1. Hamummre 5/1€eKTpOHHBIE KOH(Urypaluu
c/leflyrolMx atoMoB U MoHOB: In, Ba2+, Cll. 2. B kakoil rpymmne, NOArpynne U Nnepuoje HaxXOAWUTCS
sneMeHT Sb? K kKakoMy cemMelCTBy OH OTHOCUTCA? YKaKuTe, KaKue 3/IeKTPOHbI Y 3TOr0 3/eMeHTa
SIBJISIIOTCSL Ba/leHTHbIMU. KakoBa MakcrMasbHasi BaJIEeHTHOCTb 3TOro 3jeMeHTa? [IpuBesuTe 3/1eKTpOHHO-
rpaduueckoe n300pakeHHe BaJleHTHBIX 1€KTPOHOB, OIMHUIIIUTE UX COCTOsSIHME KBAHTOBBIMU unc/iamu. 3. B
KakoM Iepuojie, IpyIre U TOArPyIMIe HaXOAWTCS 3/1eMeHT, eC/d ero >3/AeKTPOHHasi KOH(Uryparys
3akaHuMBaeTcsi Ha 6s25d10. HazoBute 3TOT 3/emMeHT. Kakumu cBoiicTBaMu 00/iaflaeT 3TOT 3/IeMEHT —
OKHC/TUTeNTbHBIMU WJIM BOCCTAaHOBUTE/ILHBIMU? OOBsicHuTe rouemy. 4. Kakoii u3 anemenTtoB — Mg v Cl
Oyzer obnasaTh Oosee BbIpa)KeHHBIMU HeMeTa/l/IMueCKUMU cBocTBaMu ? Kakumu cBoiicTBamu OyayT
00naaTe CoeHEHNsT 3TUX 37IEMEHTOB — KHCJIOTHBIMHA WM OCHOBHBIMU? OOBSCHUTE C TOUKU 3pEeHHst
3/IeKTPOHHOM KOH(UI'ypalu U MOJIO’KEHUS 3/IEMEHTOB B [TePUOAMUECKOU chcTeMe. 5. Y Kakoro sjieMeHTa
paguyc aroma Oonbie — y Li wmm Cs? OObsCHUTE C TOUKM 3peHUsi 37IeKTPOHHOM KOH(UTyparmy u
T10/I0)KEHUS] 37IEMEHTOB B MeprUouyecKkol cucteMe. Kak 3To BMsieT Ha UX XMMHUeCKHe CBOMCTBA?

— WupuBupyanmpHOe 3afaHve «XuMuueckass CBsisb» 1. VI3o0pasurte cTpyKTypHBIE (HOPMYJIbI
C/IeYIOLMX COEeJUHEHUN W yKakKUTe BaJIeHTHOCTb W CTeNeHb OKWC/IEeHUs KaXK0ro 3/1eMeHTa B 3THUX
BemjectBax: Al203, As203, Cl2, H2S, CuSO4. YkaxuTe TWUIT XUMHUYECKOW CBSI3U [JI1 KaXK[0ro
coenquHeHus. 2. OrmipeziesiuTe TUIT KPUCTA/UIMUECKOW pelleTKd /s ciedyrommx coeauHeHuii: NaF,
CoSO4, Si, Pb, N2. Kakumu (pr3ruecKUMHU CBOMCTBaMM (IIPOYHOCTb CBSI3W, TemriepaTypa I/iaB/eHUs,
MeXaHUueCKrWe CBOWCTBA, 3JI€KTPOMPOBOAHOCTb) 00/1ajjaloT [aHHble COeAWHEHUs U rouemy? 3.
[IpuBenuTe 37eKTpOHHO-TpadMueckoe W300pakKeHWe BaleHTHBIX 3J7eKTPOHOB aTomMa P Bo Bcex
BO3MO)KHBIX COCTOSTHUSIX (OCHOBHOe, B030yx/jeHHOe). KaKyto BasleHTHOCTb MOXKET TpOosiB/ATh dochop B
3TUX COCTOsIHUAX? [IpuBeAuTe MpUMepbl COeAWHEHW, YKaWUTe Ba/leHTHOCTb ¢ocdopa. 4. Kakyro
reomerputo uMmeeT Mmosiekyna AlF3? TlpuBeaurte 3yeKTpoHHO-rpaduueckoe u300pakeHHWe BaleHTHBIX
3JIEKTPOHOB B3aWMOZEHCTBYIOIINX aTrOMOB, YKaXWTe, KaKhe W3 HHUX Yy4yacTBYIOT B 00pa3oBaHWU
XUMUYecKux cBs3ei. KakoB Tumn rubpuavsanuu atroma amoMmuHusi? HapucyliTe TpOCTpaHCTBEHHYHO
CTPYKTYPY 9TOM MOJIEKY/IbI, TOK&)XUTE TIepeKphIBaHUe aTOMHBIX OpOUTanel, yKa)KuTe TUTIBI CBsi3ei (T1,0).
5. Hcrnonp3ys 3HaueHUsi OTHOCHUTE/IbHOM 3/IeKTPOOTPHULATE/IbHOCTH, PaCIOIOKUTE — CJIelyIOLe
coefiHeHUs1 B Topsigke Bo3pacTtaHusi MoHHOcTH cBsasu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux
CTPYKTYpHble (POPMY/IbI U YKaKWTe, K KaKOMy arOMy CMeLaeTcsl IeKTPOHHAas IJIOTHOCTb B 3THUX
COeJMHEeHMSIX.

— UWnpuBupayanbHOe 3ajaHve «OCHOBHBIE K/aCChl HeOPraHWUeCKuX coequHeHui» 1. Hamuiumre
(opmysibl Bell|eCTB: Cy/b(aT JUTHS, NepxjopaT aMMOHMs, WOAUJ CBUHLA, ruapokcup mapradua (II),
TUIPOKCH/], MarHus, oprodocdopHasi KMC/I0Ta, a30TUCTast KucaoTta, okeug ceuHia (IV), okcug xpoma (VI
), okcug ¢ocdopa (III). 2. HaszoBute cneayroilve coeJUHEHUs] IO COBpPeMEHHON HOMEHK/aType M
YKakUTe, K KakOMy K/acCy HeOpraHMYeCKMX COeJUHeHMM (KWC/IOThbl, CO/MM, OCHOBAHHWS, OKCH[BI,
OuHapHble coefuHeHHs1) oHM oTHocaTcsa: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2,
Sn(OH)2, MnO. Hanumure ypaBHeHHs 3/I€KTPOJMTAYECKOW [UCCOLMALIMA STUX COeJVHEeHUM.

3.Hanumure ypaBHeHus peakuwmii: a) Ag + HNO3(koni) =...; 6) Fe203 + NaOH =...; B) CaCI2 +
Na2CO3 =...; r) Ca(OH)2 + H3PO4 =...; o) Si +O2 =...; e) CaO + SiO2 =...; x) H2 + CI2 =...; 3) Li
+H20 =...; u) HI + AgNO3 =...; k) SO2 + H20 =... 4. Kakue MpoAyKTbl MOTYT OBITb TOJyueHbl B

pe3ynbrare peakimy Zn(OH)2 ¢ HCI? Hammmmuvre ypaBHeHHsI peakLjiii, YKaKUTe TUITbI 00pa3yroxcs
conel (Kuciasi, OCHOBHasl, HOpMajbHasl), ZaliTe Ha3BaHWs IOy4YeHHBIM coejuHeHMsM. 5. Hamuimre
yPaBHeHUs peakLiyi, C ITOMOILLBI0 KOTOPBIX MOJKHO OCYLeCTBUTH C/leAyroiiye npeppaitenus: Fe — FeO
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- FeSO4 - Fe(OH)2 - FeCl2.

— WnpuBupyansHoe 3amaHue «PactBopbl» 1. Kakoii 06bem 50% pactBopa KOH (0 = 1,538 r/cm3
) Tpebyetcs mnsi mipurotossieHuss 3 1 0,1 M pactBopa KOH? 2. KakoBa MossipHas W HOpMasbHas
KOoHLeHTpanuu pactBopa H2SO3, 700 msn kotoporo cogepxar 20 r H2SO3? 3. B 250 mi pactBopa
cogepxutcs 7,5 T CuSO405H20. Paccuntatb MOJISIpPHYO KOHLIEHTPAL|MIO pacTBopa Cy/bdara Menu. 4.
Hackonbko noBeicutcs Tkun v noHusuTcsl T3am pacTBopa Mo CpaBHEHUIO C YMCTOU Bozou, eciu B 100 ©
Bozibl pacTtBopuTh 60 r caxapo3sl C12H220117? 5. HalijuTe MOMSIpPHYO MacCy He3/1eKTPO/IuTa, eC/id TIpU
pactBopeHnu 28 1 BemjectBa npu 27°C ocMoTHueckoe saBneHre coctaBuio 700 kIla. O6bem pactBopa 1
n. 6. Tlpu 100 °C pmaBneHuWe HaChIL[EHHOTO Tapa HaZ, pacTBopoM, cogepskaiuM 0.05 Monb cynbdaTa
HaTpusi B 450 r Bogbl, paBHO 100, 8 kIla. OnpenenuTh KaXKylylocs CTelleHb JUCCOLMALIMK Cy/bdara
HaTpusl.

— WHpuBuayanbHOe — 3afjlaHUe  «JHepreTMka  XUMHYECKHMX  IIpOLeccoB.  XUMHUUecKas
TepMoJMHaMuKa» 1. PaccuuraiiTe TeryioBou 3¢ deKT peakijuu, 3aluiIuTe TepMOXUMUUECKOe ypaBHeHue
peakiun. CKo/IbKO Oapusi 1 KMC/IOPOZla B TpaMMax BCTYMWJIO B PeakKLUio, eC/Id B X0Jie Heé BbIJe/THU/I0Ch
2740 k[ Terotel? 2Ba(tB) + O2(r) = 2BaO(tB) 2. PaccuuTtaB wu3MeHeHue 3Hepruu ['ub0Oca,
yCTaHOBUTe, TIPH KaKOl Temriepatype Hanbosiee BePOSITHO TIPOTeKaHWe JaHHOU peakiuu — ripu 25 0C v
npu 100 0C? ZnO(1B) + CO(r) = Zn(tB) +CO2(T) 3. [ToKa)KKuTe pacueToM, MPU KaKuX TeMIlepaTypax
BO3MO)XHO MPOTEKaHUM peaklMy B MpsiIMOM HampasyieHud. N2(r) + O2(r) = 2NO(r)

— WHpguBuayanbHOe 3a/jlaHre «XHMMHUUYecKas KWHeTUKa. XMMUUeckoe paBHOBecue» 1. Hamuiuvre
KWHeTHYecKoe ypaBHeHHe peakiuu: C(tB) + H20(r) = CO(r) + H2(r) Kak M3MeHUTCS1 CKOPOCTh peakLivy,
ecJIi: a) B CUCTeMe YMEeHBILUTD AaBjieHue B 3 pa3a; 0) yBeMunTh KOHL|EHTPALIMIO TapoB BOALI B 3 pa3a; B
) YMeHBILIWTh KOHL|EHTpAaLMI0 MapoB BoJbl B 2 pasza. 2. Omnpejenutb TemrepaTypHbi Ko3(hGdHULMeHT
CKOPOCTM peakLyH, ec/d TPy MOHWXKeHur Temriepatypbl Ha 45 0C peakuus 3amejjuiack B 25 pas. 3.
Peakius nporekaet npu 20 0C. OHeprusi akTvMBallMM peakLMyd B OTCYTCTBMM Karajau3aropa paBHa 75
k/[>x/Monb, a B TIpUCyTCTBUM Karaim3aropa — 50 k/[)k/mosib. BOo CKO/IBKO pa3 BO3pacTaeT CKOPOCTb
peakiu B TPUCYTCTBUM Karaim3aropa? 4. B kakoMm HaripaBieHud OyzieT TMPOMCXOAWUTH CMeIleHHe
paBHOBecus peakuuu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHN0= -460 /)X eciu: a) yBeJUUUThb
Temreparypy; 0) yMeHBbIIWTb /laBlieHWe B CHUCTeMe; B) YBeIWUWTh KOHL[eHTparuio okcuga aszota (I).
5.3anuinTe BbIpa)KeHWe KOHCTaHThl paBHOBecusi Ayt peakumu: H2(r) + 12(r) = 2HI(r) Beiuucauth
KOHCTAHTy paBHOBeCHUsI peaki|H, eC/IM HadyabHast KoHLeHTpausi H2 Obisa paBHa 0,5 Mosb//1, HayabHast
KOoHLeHTpaus 12 - 0,2 mosib/n U K MOMEHTY paBHOBecHs npopearyuposajio 20% Bogopoza.

— WHupuBuayanbHOe 3ajaHue «3JJIeKTpoXMMUuYeckue 1iporiecchl. Koppo3us wmertamioB» 1.
3amMcath CXeMy rajbBaHUYeCKOTO 3/IeMeHTa, COCTOSIIIEro M3 KoOasbTOBOrO W KaZIMHUEBOTO 3/€KTPO/OB,
TIOTPY>KEHHBbIX B PacTBOPbI CBOMX COJiel; HamucaTb YpaBHEHUs 3/IeKTPOAHBIX TMPOLIECCOB; HANWCaTh
ypaBHeHUe peakly, KOTopasl NIpoTeKaeT B raJlbBAHWUUYECKOM 3/1eMEHTe; PacCUMTaTh 371eKTPOJBIKYILYIO
CW/Iy TrajlbBaHUUECKOrO 3/IeMeHTa MPU CTaHJAPTHBIX YC/IOBUSAX; PACCUMTAaTh S/€KTPOJBIKYILIYIO CUTY
raJbBaHUUecKoro sneMeHTa npu temneparype 30 0C u koHueHTpaiusx noHoB C(Cd2+) = 0,4 Mosb/i;
C(Co2+) = 0,3 monb/n1. 2. [Ins1 crefyroMyX BelleCTB HanvcaTh YpaBHEHUS 371eKTPOJHBIX MPOLIeCCOB MPU
3/IeKTPO/IM3e UM yKa3aTb, KaKue TpPOAYKTHI 00pa3yloTcsi Ha Kartofe W aHofe: a) pacruiaB CaBr2 c
WHEPTHBIMH 3/1eKTpoZiaMH; 0) pactBop HBr ¢ 1iuHKoBBIM aHozoM; B) pacTBop Sr(NO3)2 ¢ rpaduToBbIMU
anekTpogamu; 1) pactBop CoSO4 ¢ HepacTBOPUMBIMH 3/1eKTpoamu. 3. Kakue MpoayKThl 00pa3yroTcs
npu snekrponuse BogHoro pactBopa KCl ¢ wvHepTHbIMU 5iekTpojamMy? Hanwuiivrte ypaBHEHUs
3JIEKTPO/IHBIX TTPOIIeCCOB. BeIuncmTh Maccy uin 00beM MpOoAyKTOB Ha 3eKTPoJax , 00pa3yroluxcs pu
nponyckaHuu Toka cuio 10 A B TeueHuu 30 MHMHYT, ecid BbIXo[ MpoAykTa cocrtaisieT 70%. 4.
CocTaBUTh CXeMy KOPPO3HMOHHOIO rajbBaHUUeCKOro 3/1eMeHTa, BO3HHKAIOLLero BO BIa&)KHOM BO3ZlyXe IpU
KOHTaKTe a/JlOMUHMS U xpoMa. Hamuvcate ypaBHeHMs! 3/1€KTPOJHBIX MPOLeCCOB M ypaBHeHHe MpoLiecca
Koppo3ud. 5. [IMHKOBYIO TMJIACTUHY, NOKPBITYI0 Me[bl, OIYyCTW/IM B pacTBOP CEPHOM KHWC/IOTHI.
OrnpesiesivTe TUM MOKPBITUS, HAIMUILIWTe YPaBHEHUS 371eKTPOJHBIX MPOLIeCCOB KOPPO3WH, eC/IU MOKPBITUE
He pa3pyLLeHO U B C/Iy4ae ero pa3pylleHus, COCTaBbTe CXeMy I'a/IbBaHUUYeCKOro 3/1eMeHTa.

— WnpuBupayanbHoe 3aaHue «Pa30Bble paBHOBECHS B TeTepOreHHbIX cucTeMax» [1o quarpamme
TUIAaBKOCTH JIByXKOMITOHEHTHOM crcteMbl Mg-Ca onpejenure: a) TUT AUarpammbl; 0) uncio u Bug, das,
YKC/I0 KOMITIOHEHTOB M UMC/IO CTereHed CcBOOOAbI [y obsacteli auarpammbl [-X; B) uncio u Bug, das,
YKMCJIO KOMIIOHEHTOB U UMCJIO cTeTieHel cBobope! Ayt muHMi quarpammbl AD, NF, DC, CE, EO, ND, DM,
LE, EB, CK, DP, EQ, AU, OS; yka3aTb TMHUUA COJNUAYCAa W JIMKBUAYCA; T) YACAO U BUZ (a3, uucio
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KOMITOHEHTOB M UHCJIO CTereHeld cBoOozw! yisi Touek A, D, C, E, O; 1) TemriepaTypsl IIaBlIe€HHUS YACTBIX
komroHeHTOB Mg u Ca; e) TemrepaTypy TIUIaBlIeHUsI U COCTaB 00OpasyroIerocss XUMHAYeCcKOro
COeIMHEeHMS]; JK) TeMIlepaTypy MJIaB/IeHHsI U COCTAaB IBTEKTUUYECKUX CMeCel; 3) COCTaB U MacCy TBEpPAOU U
UKo (a3, KoTopble 00pa3yrOTCs MPH OXJIaXKeHWH KUJKOrO pacruiaBa HayaibHOW Temreparypbl 800
CO mo temniepatypsl 650 0C; macca pacrinaBa - 200 1, ero nepBoHaua/bHbIM cOCTaB - 45% Ca u 55% Mg.

3.3 TeMBbI 01IPOCOB Ha 3aHATHAX

— Pa3gen 1. OcHOBHbIE MOHATHUS U 3aKOHBI XUMUM 1. JlaiiTe onpefesieHrsl MOHATUAM «aTom». U3
Yero OH COCTOMUT, UMeeT /11 OH 3apsj? IIpusenuTe rjiaHeTapHyHO MOZe/Ib CTPOEHUs aroMa. 2. Kakos 3apsj,
71IeKTpoHa? 3a CyeT 4ero rpoTekaeT XMMHUUeCKas peakliys, B yeM ee CylIHOCTh? 3. UTo Takoe Mosekyna?
Nwmeet v oHa 3apsaz? [Ipusesure rnpuMepsl MOJeKy/1 BelljecTs. 113 yero onu coctoar? 4. UTo Takoe UOH?
Nmeetr u oH 3apsx? Kakue ecTb TUIIBI MOHOB M KakK OHU HasbiBatoTcA? [IpuBezuTe nprMepsl UOHOB
pasHoro Turna. Kak obpa3yroTcs Te v UHbIe TUMBI HOHOB? OT uero 3aBUCHT 3apsij MoHa? 5. [IpuBeaure
TIpUMep XMMHUYEeCKOro /IeMeHTa B COCTOSSHUSIX: aTOM, MoJjieKysia, UoH. IlosicHUTe, B ueM pasHHULIA MeXZy
3TUMM TPeMsi COCTOSIHMSIMM M KaKMMH CBOMCTBaMM 00safjaeT Ta WM MHas dvactuia. 6. Uto Takoe
KonmuuecTBO BeirlecTBa? Kak oHO o6o3HauaeTcs, B ueM usmepsieTcss? CKOJIBKO YaCTHI] COAEPXXUT 1 Morb
BerjectBa? Kak o6o3Hauaercst uncno yactun? 7. Uto Takoe mossipHast Macca? Kak oHa o6o3Hauaetcs, B
yem u3MepsieTcsa? Kak paccuurtaTe MOJISIpHYIO Maccy BelectB? 8. IlpuBesurte nprMepbsl XUMHUUeCKUX
BellecTB. UTO MOKa3bIBalOT MOJCTPOYHbIE WHZEKCHI B (hopMysnax XUMHUYeCcKUX BelecTB? 9. UTo Takoe
cTexuoMeTpuueckue Ko3guiueHTsl? [l yero Mx pacCTaB/IsSIOT B YPaBHEHUSX XUMHUECKUX peakLyii?
KakoBbI NpaBusia pacCTaHOBKM K03(¢uijeHTOB? UTO MOKa3bIBaeT CTeXMOMeTPUUeCKU KO3(P@ULIeHT B
ypaBHeHuHM peakiuu? 10. Cdopmynupyiite 3akoH ABorajpo. UTo Takoe HOpMasbHble YC/I0BUsA? YUTO
Takoe MOJISIpHBINA 00beM rasa? Kak oH 0603HauaeTcs, B ueM U3MepsieTcss U yeMy OH paBeH? Kakoil 06bem
3aHUMaeT ra3 kKosmdyectBoM 1 mosb mpu H.y.? 11. Kak paccuuTtbiBaeTcsi o0beM rasa Ipu YCIOBUSX,
OIMYHBIX OT HOpManbHbIX? IlpuBeauTe ypaBHeHWe MeHzeneeBa-KnanelpoHa, IOSACHUTe Kakue
Be/IMUMHBI TaM UCMonb3yroTcst. 12. [IpuBesyTe 0CHOBHBIE ()OPMYJIbI [/Is1 pacueTa KOJIMYecTBa BelleCTBa.
Kakue Be/iMuMHBI [/ 3TOr0 UCMOb3yroTca? 13. UTo Takoe MpoCTele U C/I0KHbIe BewjecTsa? Ilpuseaure
yx Knaccupukauyo. 14. V3 yero coCTosiIT OKCUJbI, COJIM, KACIOThl, OCHOBaHUA? UTO Takoe KUCJIOTHBIE
octatku? IlpuBesuTe npuMepbl 3TUX coefuHeHWM. 15. UTo Takoe skBuBasieHT? UTo Takoe (akrop
9KBHBAJIEHTHOCTU W Kak OH oOo3HauaeTcsi? Kak ero MoxHo paccuurarb? [[7si KaKWX 3/IeMEHTOB OH
ABJ/IIeTCS. TOCTOSAHHBIM U ToueMy? IlpuBesure npumepsl. 16. Kak paccuvTars 3KBUBaJ€HTHYH) Maccy
MIPOCTBIX U CJIOXKHBIX BewjecTB? [IpuBennTe (popMysibl, MOSICHUTE KaKre BeJIMYUHBI B HUX HCIIO/Ib3yHOTCS.
Kak o6o3HauaeTcsi 9KBHBa/jieHTHasi Macca, B yeM u3Mepsietcsi? 17. UTo Takoe SKBUBaJeHTHBI 00BEM
rasa? Kak ero Mo)kHO paccuntars? [IprBeauTe Gpopmyiy, MOSICHUTe KaKue BeJUYMHBI TaM HCII0/Ib3yHOTCS.
18. CdopmynupyiiTe 3aKOH 5KBMBAajeHTOB, IIPHBEAUTE ero MaremMaTHueckoe BbIpakeHWe. [lpuBenute
npyMep TNpUMeHeHUs1 3Toro 3akoHa. 19. CdopmynupyiiTe 3aKOH NOCTOSIHCTBA COCTaBa BeljecTBa. UTo
Takoe Oeprommapi? IlpuBeauTe TIPUMeEpHI BeLIECTB IIOCTOSHHOTO M HEMOCTOSHHOTO cocTaBa. 20.
CdopmynupyiiTe 3akoH ABOraZipo W Cle[CTBUSI M3 Hero, noscHute Ha npumepe. 21. Chopmynupyiite
3aKOH 00BeMHBIX OTHOILEHWH, TOSICHUTe, /711 KAKUX pacyeToB OH npuMeHuM. 22. CopmynupyiiTe 3aKoH
coxpaHeHus: Macchl BemjectBa. PA3/IEJI 2. CTPOEHUE ATOMA. INEPMOJWYECKUMN 3AKOH U
[NEPNOJNYECKAA CUCTEMA XMMNUECKUX SJIEMEHTOB A.M.MEH/JEJIEEBA. 1. Onumure
IJIaHeTapHyl0 MoJiefb CTpoeHHUsi atoma (mogenb Pesepdoppa), nmokaxkute rpaguuecku. 2. Ha uem
OCHOBaHa COBpeMeHHas MoJie/llb CTpoeHHs1 aroma? Kak paccmarpuBaeTcst /IeKTPOH M ero /IBUKeHUe B
yToii Mozenu? 3. Uto Takoe 3/eKTpoHHOe 00sako? IIpuBeguTe Tpaduyecku TpUMep 3T€KTPOHHOTO
obnaka atoma Boziopoza. Kak u3MeHsieTcsi TVIOTHOCTh 3/1IeKTPOHHOTO 00/1aKa Mo Mepe yjazieHus OT siipa U
nouemy? VimeeT i 371eKTpoHHOE 00s1ako rpaHuiipi? 4. Uto Takoe atoMHast opbutanb (AO)? TTouemy AO
MOTYT UMeTh pasHble pa3Mepnl? Kak 3To BiuseT Ha cBoiicTBa atoma? Kak o6o3HauaroTcst rpaduuecku
aTOMHble opOuTanM, 371eKTPOHbl Ha opbuTansx? 5. [lepeurciuTe KBaHTOBble uuc/a. [y yero OHU
ucnonb3yroTcs? [loueMy Henb3si OMMcaTh 37€KTPOH C MTOMOILLBIO MOHATUN K/laccuueckol (r3uKu (Macca,
KOOpAMHaTa, UMIyAbC U T.J.)? 6. Kak o0Oo3HauaeTcsi rnaBHOe KBaHTOBOe uMc/a0? Kakue 3HaueHUs
IIPUHMMaeT [VIaBHOe KBAaHTOBOE UM(IO? 3a YTO OHO OTBeyaeT? UTO Takoe 3HepreTMUeCKUM ypOBEHb
(9M1eKTpOHHBIM C/10M)? 7. DJIeKTPOHbI KaKOrO SHEPreTUUeCKOro YPOBHS MMEIOT HalMEHBIIYI0 SHEepPIruo?
O/eKTPOHBI KAaKOTO SHEPreTUYeCcKOro YPOBHs HaxoAATCsl Hanbosee 6/n3Ko K sipy U nouemy? Kak cBsizaH
pa3Mep aToMHOW oOpOWTaIM ¥ IJIaBHOe KBaHTOBoe uucio? IlpuBeauTte rpaduueckuii MpUMep
MHOT'03/IEKTPOHHOTO aToMa, rosicHuTe oTBeT. 8. Kak 0603HayaeTcsi moOOUHOe KBAaHTOBOE YMCIO? 3a UTO

CornacoBaHa Ha noprane Ne 9647 25



OoHO oTBeuaeT? Kakwe 3HaueHusi oHO mnpuHMMaer? Kakoil ¢opme opOWTasu OHM COOTBETCTBYIOT?
[TpuBesuTe rpaduueckue mpuMmepnsl. YTO Takoe >SHepreTMyeckuii noaypoBeHb? 9. Kak mnpoucxoaut
pacilernyieHle 3HepreTUYecKnx ypoBHed Ha rnoAypoBHU? Ckombko AO U 3/1eKTPOHOB MOXKET BKJ/IFOUATh
ToAlypoBeHb Toro wiu wuHoro Tura? [lokaxure rpaduuecku. 10. Kak o0603HauaeTcss MarHUTHOe
KBaHTOBOe UMC/I0? 3a UTo OHO OTBeuaeT? Kakue 3HaUeHHsI OHO TPUHUMAET it opOuTaieil pa3HOro TUa?
[MpuBepute Tpaduueckue mpumepnl. 11. Uto Takoe crimH? Kak o603HauaeTcsi CIIMHOBOE KBaHTOBOE
uncsio? Kakve 3HaueHusi OHO IpyuHKMMaeT? UTO Takoe mMapasuie/ibHble W aHTUIapasulesibHble CITMHbI?
[TpuBenuTe rpaguueckue npumepsl. 12. Cpopmynupyite npuHiun [laynu. CKOMBKO 371€KTPOHOB MOTYT
HAXOIUTHCSI Ha OFIHOM aToMHOW opbutanu? KakoBel ux crivHbl? [IpuBequte rpaduueckuii mpumep. 13.
Cdopmynupyiite mipaBuwio KieukoBckoro. OOBsiCHUTE C €ro TOMOIIbI, TOUeMy TIpU 3aroyiHeHUU
SHepreTUUeCKUX yPOBHEH 3/IeKTPOHAMHM CHauasia 3aroJiHsIeTCsl ypoBeHb 6s, a oToM yKe ypoBeHb 5d. 14.
Cdopmynupyiite mipapwio ['yazaa. IlpuBeaute rpaduueckuii mpumep Ay d-mogypoeHs. Kak Oyger
NIPOUCXOAUTL IIOJIOBUHHOE 3arlojIHeHWe S5TOro IoAypoBHA? 15. KakoB IOPSAOK — 3arlo/IHeHUs
SHepreTUYeCKUX ypOBHeW W MoAypoBHel? UTo Takoe 3/1eKTPOHHAs KOHQUrypauusi atoMa (371eKTpOHHast
¢opmyna)? Kak oHa 3anMchiBaeTcsi? Kakue s71eKTpOHHbIe KOH(UIypaLyy SIBASIOTCS yCTOWMUMBBIMU? 16.
Cdopmynupyiite nepuoauyeckuii 3akoH. 17. Kakyto cTpyKTypy uMmeeT Tabmuiia MeHzeneeBa? YKaKure,
Kak OrpeJle/IuTh Nepuog, rpymnmny, noarpynmy. 18. C Touku 3peHHs 371eKTPOHHOM KOH(Urypaluu atoma,
YTO T[IOKa3blBaeT HOMEp »3jeMeHTa B TEepUOJUYecKOrd CHUCTeMe, HOMep TIpyMIbl, HOMep mepuoja?
[TpuBenute mpumep. 19. Ha kakue cemeiicTBa pa3ziensitoTcs 37ieMeHThI B Tabmie MeHzeneeBa? Uem 3T0
obycsioBneHo? Kakumu cBoiicTBaMM OHU 00safialoT (MeTa/uidyeckue, HeMeTayinnueckue)? K kakum
CeMeiCTBaM OTHOCSITCS 3/IeMeHThI [I7IaBHBIX W 100ouHbIx moarpymnm? [IpuBemute mpumepnl. Kak
V3MEHSIIOTCS MeTa/l/IMueckue ¥ HeMeTa/UIMuecKWe CBOWCTBAa MO mnepuofam u rpynmnam? [lpuBesnute
npumepbl. 20. Yem ompefensieTcss BaJeHTHOCTh XWMHUECKOTO 3/IeMeHTa B IVIaBHBIX U TIOOOYHBIX
noarpynnax? Kakue 371eKTPOHBI SIBNSIFOTCS BaJIeHTHBIMH M MOTYT TNPUHMMAaTh ydyacThe B 0Opa3oBaHUU
XUMHUecKou cBa3u? 21. UTo Takoe 5Hepryus MoHU3auuu? Kak oHa M3MeHsieTCs 0 MepuojiaM U rpynmnam?
Ob6bsicaute mouemy. IlpuBenuTe mpumepbl. Kak 3To B/MsieT Ha XUMHYeCKHe CBOMCTBA 3/eMeHTOB? Y
KaKHX 3/IeMeHTOB HU3KHe SHepPruu MOHM3aLMy U rnoueMy? 22. UTto Takoe CpOZACTBO K 3/1eKTpoHy? Kak oHO
u3MeHsieTcsl 110 TiepuoZiaM U rpyrnmam? OObscHuTe nouemy. [IpuBegute npumepbl. Kak oHO BiiusieT Ha
XUMHYECKHe CBOWCTBA 3/1EMEHTOB? Y KaKHX 3JIEMEHTOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U rouemy? 23.
Kak u3MeHsIOTCS pafiyChl aTOMOB U MOHOB 10 MepUozam U rpymnnam? Kak 3To BauseT Ha XUMUYeCKue
CBOMCTBA 71eMeHTOB? [IpuBeguTe TIpUMephl. Y KaKWUX 3JIEMEHTOB CaMble OOJIbIIME PAJUYChl U TIOUEMY?
24. Yto Takoe 371eKTpooTpuULiaTeIbHOCTL? Kak OHa M3MeHsieTcsl 10 reprozaM U rpynnam? Kak BiuvsieT Ha
XMMHYeCKHe CBOMCTBa 3yeMeHTOB? IlpyBesuTe mnpuMepel. Y KakWX 37IeMEHTOB camasl BbICOKas
3/1eKTPOOTpULIaTe/IbHOCTE? 25. UTO Takoe OKUC/IUTe/bHble, BOCCTaHOBUTe/bHbIe CBOMCTBA? Kak oHuM
W3MEHSIOTCA T10 nepuojaM U rpynmnam? Kak 3To CB3aHO C 3/IeKTPOHHBIM CTpoeHueM atoMa? [IpuBenute
ripumepsl. Kakue BelljecTBa SB/ISIOTCSA XOPOILUIMMH BOCCTAHOBUTE/ISIMY, a KaKHe OKUC/IUTe/ISIMU U TTIoueMy ?
PA3LEJT 3. XUMNYECKAS CBfA3b. 1. UeM omnpezenstoTcss XUMAYecKue M (pU3MUeCKHde CBOMCTBa
BelljecTBa? 2. UTo Takoe XUMHYeCKasi CBsi3b? Kakyro Mprpojy, COIsiaCHO COBPeMeHHbIM Ipe/iCTaBIeHUsIM,
MMeeT XUMHUecKasi CBsi3b? Kak M3MeHSITCs SHeprusi CUCTeMbl TIPM 0Opa30BaHMHM XWMHUECKOH CBSI3U U
Kakve cusbl ee oOyciaBmuBatoT? 3. [IpuBeaute mpumep o0Opa3oBaHUs XUMHUECKOW CBSI3U B MOJIEKYrie
BoZopoAa. YTo Takoe MoseKysisipHas opOuTtanb? KakvMu 1O/DKHBI OBITH CITUHBI B3aMMOZEHCTBYHOLMX
3/IEKTPOHOB, uTOOBI 0Opa3oBasiach XumHueckasi CBsi3b? 4. [laiiTe oripejesieHUsi XapaKTepUCTUKaM
XMUMHWYECKOM CBSI3U: JIJIVHA CBSI3W, BaJIEHTHBINM YTOJ1, SHEPIUs CBA3U. B KakuX eJUHULIAX OHU U3MepSItOTCS?
Kak 3aBUCHT 3Heprusi cBsi3u oT ee AauHbI? Kakasi cBsi3b siBlsieTcsi Harbosee mipouHoii? 5. [epeunciivTe
OCHOBHBIE BH/Ibl XMMHWUECKOU CBS3U. 6. [laliTe ompefiesieHVe KOBaJeHTHOM CBS3U. 3a CUeT 4Yero OHa
obpasyercsi? 7. Uem o0yc/ioB/ieHbl HarpaB/ieHHOCTh M HACBILL[aeMOCTh KoBajeHTHOW cBsisu? 8. Kak
oOpa3syeTcsi KOBaJieHTHasi CBsi3b 0 OOMeHHOMY MexaHu3My? Kakue 371eKTPOHBI MOTYT TPHUHHMATh
yuacTtue B oOpa3oBaHuu cBsi3u? [IpuBenute rpaduueckuii mpumep. 9. Ilouemy XumHUueckasi CBsi3b MOXKET
obnagate monsipHOCTEIO? Uem o0Oyc/ioB/eHa MONMSIPHOCTE CBsisu? IlpuBegurte mpuMmep TOSIPHOMN
MOJIEKY/IbI, TIOSICHUTE, YTO Takoe 3((eKTHUBHBIN 3apsij, 1eKTpuyeckuii MoMmeHT aunons. 10. UTto Takoe
KOBa/IeHTHas I0/IIpHAas M KOBaJIeHTHas HerojisipHas CBsA3b? IIpuBesuTe INpuMepsbl BelleCTB C 3TUMHU
tunamu cBsi3u. 11. Kak obOpa3syeTcsi KoBajieHTHasi CBsi3b T0 JIOHODHO-aKLIE[ITODHOMY MeXaHu3my? 12.
[aiiTe ompefesneHre NOHATHUIO BaJIeHTHOCTb. Kak MOXXHO OmpeZie/ITh BaJeHTHOCTh 3jeMeHTa? Kakue
3/IeMeHTbl UMEIOT TOCTOSIHHYIO BasieHTHOCTh? 13. Uem 00yc/ioB/ieHa BaJeHTHOCTb, COTJIACHO METOY
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BaJIEHTHBIX CBsi3eii? UTO Takoe OCHOBHOE U BO30y>KZieHHOe cocTosiHue aTtoma? [IpuBegute mpumepsl. 14.
Kakue »3/1eKTpOHBI SB/SIOTCS BajeHTHbIMM it s,p,d,f — snementoB? 15. Uem ormpegensiercs
NIPOCTPaHCTBEHHasi CTPYKyTypa Mosekyn? [louemy Mosekynsl MMeroT pasHytro ¢opmy? 16. [laiite
OTpe/iesieHNe THUIAM CBSI3W IO MepeKpbIBaHWIO opbuTasneii: o, m 1 §-ca3saM. Kakumu tvnamy opburasneit
oHu obpa3yroTcsa? [TpuBeaute rpaduueckre npumepsl. CpaBHUTE TIPOYHOCTh O- U T-CBsI3U. 17. UTo Takoe
KpaTHOCTb cBsi3u? [IpuBesnTe mpumep obpa3oBaHMsl OfMHAPHOM, ABOWHOM, TpoWHOW cBsizu. Kakumu
TUMaMHU CBSI3W TI0 TlepeKpbIBaHUIO opOuTaseil obpa3oBaHa OJWHApHasi, [ABOWHAs, TPOWHAs CBS3b?
CpaBHMTe IPOYHOCTH 3THX CBsizeil. 18. Uto Takoe rubpujusanys? Kakos ee mexanusm? Kak npoucxoauT
sp-, sp2, sp3 — rubpuan3anua? Kakyr reoMeTpur0 UMeT MOJIEKY/IbI C TaKUM TUIIOM THOpHIU3aIH Y
LieHTpasbHOro aroma? IlpuBeanTe mpumepsl. 19. Pacckaxure 0 CTpoeHMM TBepbix Ten. UTo u3 cebs
Tpe/icTaB/sseT KpuCTa/ulnueckas permterka? IIpuBegute mipumep. UYUTo XapakTepusyeT SHeprus
KPUCTa/UIM4YeCcKol peleTkr? [lepeuncinre xvMMyU4yecKue TUIbI KPUCTalIMdeckux pewietok. 20. Uto us
ceOsi TIpeZiCTaB/IsieT MOJIEKY/IsSIpHasi KpUCTa/uTMuecKkasi pernerka? Kakve 4acTHLIBI HaXOAUTCS B y3/ax
pemreTku? Kakol TN CBA3M MeXAy Yy3/lamMM pelleTKHM? KakoBa 3Heprus Takod KpHUCTa/uIM4yeCcKOU
pemetku? Kakue BemjecTBa MOryT 00pa3oBbIBaTh MOJEKY/ISIpHblE KPUCTA/TMYeCKUe —PpereTKu?
[TpuBesure mpumepsl. 21. Uto u3 cebsi mpezcTapisieT aTOMHasi KpHUCTalaMueckast perletka? Kakue
YaCTULIBI HAXOAMUTCA B y3/1ax pelleTku? Kakol Tun CBs3u Mexzy y3ziamu perueTkud? KakoBa sHeprus
TakoM KpUCTa/uiMueckoit pemleTku?Kakve BeljectBa MOryT  00pa3oBbIBaTb  MOJEKYJIsSIPHbIE
KpucTanmiyeckue perietku? IlpuBeaure mpumepsl. 22. KakoB MexaHu3M 00pa30BaHUsI MOHHOM CBSI3U?
UeM xapakTepu3yeTCsi HOHHOCTb CBsI3U? UYeM oTIMuaeTcsl KOBaJleHTHasl MOJISpHasi CBSI3b OT MOHHOM?
[Touemy woOHHas CBsi3b He 0O0aZaeT HamNpaB/eHHOCTBIO W HackimaemMoctero? 23. Urto wu3 cebs
nipeZicTaB/sieT HOHHAsI KpUCTa/UIMUecKas pelleTka? Kakye yacTULbl HAXOAUTCS B y3/1ax pelleTKU? Kakoit
TUIl CBSI3M MeXJy y3/aMu pelleTku? KakoBa 5Heprusi TakOM KpHUCTa/UIMUeCKOW pelleTku? Kakue
Bell[eCTBa MOTyT 00pa3oBbIBaTh MOHHbIE KpUCTalIMueckue peleTku? IlpuBenure npuMepsl. 24. Uto u3
ceOsi TIpefCTaB/IsIeT MeTa/UTMuecKass KpUCTa/uTiuecKasi pemieTka? Kakue dacTHI[bl HAXOAUTCS B y3/ax
pemetkr? Uem oOycsioBsieHa CBsI3M MeXZy y3naMu peleTku? [loueMy B KpHCTa/UIMueCKOil pelleTke
MeTa/l/la 1eKTOHbl HeJ/IOKa/lr30BaHbl? KakoBa SHeprusi TakOM KpUCTal/IM4yecKon perleTkn? Kakue
Bell[eCTBa MOTyT 00Opa3oBbIBaTh MeTaj/uIMueckue KpUcTaindyeckue peleTku? IIpuBeauTe rprumepsl. 25.
CpaBHUTE MPOYHOCTb, TeMIlepaTypbl II/IaB/IeHUs], MeXaHW4yeCKue CBOMCTBA, 3JIEKTPOIPOBOAHOCTD,
TETJIONPOBOHOCTb, JIETYUeCTb Pa3HbIX THUIOB KPHUCTa/IMuecKux perleToK. OObsiCHUTE, TOUeMy OHU
obnagaroT TemMu WM UHbIMU cBorictBamu? PA3IEJT 4. OCHOBHBIE K/ITACChI HEOPTAHUYECKNX
COEJVHEHNN. PEAKILIMOHHAS CIIOCOBHOCTH BEIIIECTB. 1. UTo Takoe CTeleHb OKUC/IeHHUs?
Kak omnpefenuTs MakCUMa/IbHYHO CTelleHb OKUC/IeHUs 3/eMeHTa? Kak OHa CBfi3aHa C BaJIeHTHOCTBIO? 2.
Kakue 3/eMeHTBI IpOSBISAIOT IIOCTOSIHHYIO CTelleHb OKUC/IeHUs? UYeMy paBHa CTelleHb OKWUC/IeHUs
3/IeMEHTOB B TMpPOCThIX BeljecTBax? Kakue npaBu/ia HY)KHO 3HaTh /ISl 3allMCH XMMHYECKHUX (opMyrn
BemlectB? 3. IlpuBeaure knaccudukauuioo BeljecTB. Kakyve OCHOBHBIe K/acChl HeOpraHMUYeCKUX
coequHeHUM Bbl 3HaeTe? W3 uero oHu cocroar? 4. IlpuBeguTe Kraccudukaiuio okcuzoB. Kak
obpasytoTcs HasBaHusl okcuzloB? Kak Harvcath ¢opMmysy BbICIIero okcuja snemeHrta? 5. IIpuBepute
knaccudukaiuio KucaoT. Kak obpasyrorcs Ha3BaHus Kuoiotr? 6. IlpuBeawrte  KiiacCU(UKALMIO
ocHoBaHMi. Kak oOpasyiorcsi HasBaHusi OcHOBaHui? 7. IlpuBegure knaccudukauuto comneid. Kak
o0pa3yroTcs Ha3BaHus coneii? 8. Uto Takoe 3mekTponut? Kakue BelrjecTBa SBJSFOTCS 37IeKTPOUTAMu? 9.
Yto Takoe 3/1eKTpoMTHYeCKas Jucconanysa? KakoBbl paBu/a 3arvcy ypaBHEHUH 3/1eKTPOIMTHYECKOU
puccoupanuu? 10. IlpuBeauTe ypaBHeHNs MOJIHOM U CTyIIeHUATOM AUCCOLMALIMM OKCH/I0B, KUCJIOT, COJlen
Y ocHOBaHuM. 11. [11 KaKMX 3/1eMeHTOB XapaKTepHbI KUC/IOTHbIe CBOUMCTBa? [TpuBeaute npumepsl. 12. C
YyeM pearvpyroT KHUCJIOTHble OKcHZbl? IlpyBeauTe nprMepsl peaklyi, JOKAa3blBalOLIMX KHCIOTHBIE
cBoiicTBa. [IpuBeiTe MprUMep reHeTUUeCKOM CBSI3U «3/IEMEHT — KUC/IOTHBIM OKCHJ, — KUCJIOTHBIM 0CTAaTOK
- kacaora». 13. [l Kakux 3/1eMeHTOB XapaKTepHbl OCHOBHble cBorcTBa? Ilpusenure npumepsl. 14. C
yeM pearvMpyrT OCHOBHble OKcHzbI? IIpuBeauTe mpHMepbl peakLMi, [OKa3bIBalOIMX OCHOBHBIE
cBolicTBa. [IpuBeTe MpuMep reHeTUUECKOU CBSI3U «3JIEMEHT — OCHOBHOW OKCHJ, — OCHOBaHue». 15. Uto
Takoe aM(poTepHOCTb? [I/151 KAKMX 3/1eMeHTOB XapaKTepHbl aM(oTepHble cBOKCTBa? [IpuBejuTe prMepsl.
16. C uem pearupytoT amdoTepHble OKCUAbI? [lpuBeauTe TpUMepbl peaklvii, A0Ka3bIBaIOL[UX
amgorepHble cBoicTBa. [IpvBeauTe NMpUMep IeHETUUECKOM CBS3U «3/1eMeHT — aM(OTepHBIM OKCUJ, —
amdoTepHoe oCcHOBaHUe». 17. Kak M3MeHSIIOTCS KUC/IOTHO-OCHOBHbBIE CBOMCTBA [ijis S- U P-37IeMEHTOB B
nepyojiax cjaepa Harpaso? Kak 3To CBS3aHO C MeTa/UIMYeCKUMU M HeMeTa/UInueCKUMU cBokcTBaMu? OT
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Yyero 3aBUCAT KHC/IOTHO-OCHOBHbIe CBoMcTBa d-ssmemeHToB? 18. IlpuBeiuTe XMMHUeCKHWe CBOWCTBA
kucnor. 19. IlpuBesute xumuueckue cBokcTBa ocHoBaHuM. 20. IlpuBesuTte mpumepsl aM(OTepHBIX
ocHoBaHuM. C yem oHU MoOryT pearnpoBartb? 21. [IpuBegure xumnuueckue corcTta coneid. PA3JEJT 5.
PACTBOPEHI. 1. Uto Takoe pacTBOp, paCTBOPEHHOE BeIeCTBO, pacTBopuTesb? [lpvBeauTe MpUMEpBI.
[TpuBepuTe KaccU(UKALMIO pacTBOPOB. 2. KakoBbl CXO/CTBA/OT/IMUMS PacTBOPOB C MeXaHHWYeCKUMU
CMeCsIMM U XMMWYeCKUMH coeiuHeHUssMU? UTo 13 cebsi npe/icTaB/isieT pacTBOP, COIVIACHO COBPEMEHHbIM
npeacraBieHusaM? 3. OrnuilvTe TPOLECC pacTBOPeHUs] TBEpPAOro Teja B JKUAKOM pacTBoputesie. Kak
NPOUCXOAUT KpucTa/um3anusa? 4. Uto Takoe KoHIleHTpalus? UYTo Takoe HachlllleHHbIHM, pa3baB/ieHHBIH,
KOHIIeHTPUPOBAHHBIM pacTBOp? 5. OnuiMTe Crioco0bI BHIpa)KeHUsT KOHIIEHTPAlli PaCTBOPOB, NIPHUBEUTE
0603HaueHus1, GopMysibl JjIs1 pacyeTa KOHLIEHTpaLWi, efUHULbI 3MepeHusi (MaccoBasi /107151, MOJIsIpHast
J0/15, MOJsSIpHasl KOHLIEHTpaLMsi, MOJIs/IbHAasl KOHLIEHTpalysi, HOpMasbHas KOHLieHTpauus, TUTp). Kak
MO>KHO KpaTKO 0003HauuTh eIMHULIbl U3MepeHus] MOJISIPHOM ¥ HOpMasibHOM KoHLleHTpauuu? IlpuBenure
npuMmep. Kak paccumTbiBaeTCsi SKBMBaJIeHT [l KHUCJIOT, OCHOBaHuM, coned? 6. UYrto Takoe
pactBopuMocTh? [IpuBeuTe KnaccuuKaLyio BellleCTB 10 UX pacTBOPUMOCTH. Kak BusieT MOJISIPHOCTb
Bell[eCTB Ha UX pacTBOPUMOCTL? Kak B/MseT TeMIlepaTypa Ha pacTBOPUMOCTh BeljecTB? 7. UTo Takoe
niepeHachbIllleHHbIM pacTBOp? B Kakux yC/lIOBUSX €ro MOXKHO NOMyuuTh? B Kakux ciyyasx H30bITOK
pPacTBOPEHHOI'0 BelljeCTBa HauWHAaeT BbINAaJaTb B 0CAJOK M3 IepeHachIl|eHHOro pactBopa? 8. Kakue
npoliecchl MPOTeKaloT Npu obpasoBaHuMu pacTBopa? Kak M3MeHsieTCsl 1pU 3TOM SHEprusi CHUCTeMbl?
Kakumu (akropamu oripefiensiercsi TersioBoit 3ddekr miporjecca pactBopeHusi? 9. Uto Takoe
cosibBaTalysl, TU/paTalysi, COMbBaThl, IHApaTbl? YTo mnpefcTaBisioT CcoOOM  KpUCTA/UIOTHAPATHI?
[TpuBegute mpumepbl. Yem oOycroBrieHo obpa3oBanue Kpucramioryaparos? 10. Urto Takoe
3/IeKTPOJIUTHI, He3/IeKTpoauThl? Kakue BellecTBa OTHOCATCS K TOMYy WM MHOMY Tumy? YTo Takoe
3JIeKTPOIMTHYeCKass Auccoruaims? UTo Takoe M30TOHWYECKUH KOI(GUIMEHT, ueMy OH MOXKET OBbITh
paBeH, OT uero 3aBUcuT? 11. YTo Takoe cTemneHs Auccoruanuu? Kakve BeljecTBa OTHOCSATCS K C/1abbIM U
CUJIBHBIM 3JIEKTPO/IMTaM U noueMy? OT uero 3aBUCUT CTeleHb gucconpanuu? 12. Uto Takoe KaXKylasacs
CTelleHb Juccoupanuu? JIs KaKUxX pacTBOPOB IIPUMEHHUMO 3TO MOoHATHe? Kak ee MOJKHO paccuuTars? 13.
Kak 3anuicpiBaeTcsi BbIpaKeHHe KOHCTAHTBI JUCCOLMAIAKN /IS C1abbIX 371eKTPosiuToB? OT uero 3aBUCUT
KOHCTaHTa auccouuanuu? Yrto rmokaseiBaeT 3Ta BenuuuHa? 14, IlpuBesuTe 3akOH pasBefeHUs
OcraBanbga. Kak 3aBUCHT CTemneHb AUCCOLMALIMM OT KOHLIeHTpauuu 3nektposuta? 15. [lpuBenute
ypaBHeHHe 3/1eKTPOJIUTUYeCKOM JUCCOoLMaLui Bojbl. K KaKOMy THITy 3/1eKTPOIUTOB OHa OTHOCUTCA? 16.
UTo Takoe MOHHOe Mpour3BeJeHre Bobl? UeMy OHO paBHO? UeMy paBHa KOHLIEHTpaLjysi MIOHOB BOZOPO/a
Y TU/IPOKCOTPYIIN B HEUTpa/sbHOM pacTBope? KakoBo MX COOTHOILEHHe B KUC/ION U 111eJIOYHOU cpefie? 17.
UTto Takoe BOAOPOAHBIM MOKa3aresnb? Kakue 3HaueHHs OH MOXKeT NMPUHUMaTh? Kak OH paccunTbIBaeTCs?
Kak orpegennts xapakrep cpejbl [10 3HaUeHUI0 BOLOPOAHOrO Iokasaress? 18. UTo Takoe KO/I/IMraTUBHbIe
cBoiicTBa pactBopoB? 19. Uto Takoe ocmoc? IlosicHure, npuBesuTe npumep. Ha Kakom ¢usnueckom
siBJIeHUM 0CcHOBaH ocMmoc? 20. UTto Takoe ocMoThueckoe fasiieHve? IIpy KakuxX yC/IOBUSIX ONpefiesiseTcs
OCMOTHYeCKOe [aBjieHHe? Kak ero MOXXHO pacCuuTaTrb [/l paCTBOPOB HE3JIeKTPOJMTOB M PacTBOPOB
snekTposuToB? IIpuBeanTe 3akoH Bant-T'odda. [ kakux cucteM oH cripaBegyve? 21. Kak n3MeHsieTcs
JilaBjleHre HacChbIL[eHHOI'0 rapa pacTBopa 10 CPaBHEHUIO C YMCTBIM pactBoputesneM? [IpuBejure 3akOH
Paysns 7151 He3/1eKTPOIUTOB U 3/1eKTPOIUTOB. 22. Kak M3MeHs0TCs TeMIlepaTypa 3amep3aHus pacTBopa U
TeMIlepaTypa KWIIeHHWs pacTBOpa M0 CPaBHEHWIO C YHUCThIM pacTtBopurenemM? Kak MOXXHO paccuMTarb
Vi3MeHeHue TemIlepaTypbl [Jis He3/IeKTPOJIUTOB U 3/IeKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOIIMYeCKast U
s0y/mmockonmueckass mocrosiHabie? PA3IEJT 6. DHEPTETUKA XMMUUECKHUX ITPOLIECCOB.
XUMMNYECKAA TEPMOIMHAMUKA. 1. UYto u3ydaeT XuMMUuecKasi TepMojuWHaMuKa? 2. [laiiTe
orpeie/ieHHe MOHATHIO «XMMHYecKasl cuctema». 3. [lepeuncinTe TUINBI XUMUYECKUX CUCTEM, AalTe UX
XapakTepucTuKy. [Ipuseaure ripumepsl. 4. Kakue napameTps! BIUSIOT HAa TepMOAUHAMUUYECKOe COCTOSIHUE
cucreMbl? UTO Takoe CTaHAapTHBIe yCa0BUA? 5. UeM xapakTepr3yeTcsl TepMOAMHaMUYeCKOe paBHOBeCUe
cucteMbl? 6. Kakve TUIIBI TepMOAMHAMUUECKUX IIPOLeCCOB MOI'YT MPOTeKaTb B XMMUUYECKUX CUCTeMax?
[Haiite nx xapakrepuctuky. 7. Cpopmynupyiite 1 3aKOH TepMOZMHAMMKH, 3allUILINATEe ero MareMaThyeckoe
BeIpa)keHHe. [laliTe ompesiesieHre TIOHSITUAM «TeTUIOTa», «paboTa», «BHYTPeHHsIsl SHeprusi». Kak MOXKHO
WHTEePIIPeTHUPOBATh 3TOT 3aKOH MPUMEHHUTETbHO K XUMHUUecKoMy rporjeccy? 8. Kakasi pabora uaiije Bcero
COBepLIAOTCA B XUMHUYeCKUX cucTeMax? Kak ee MoxHO paccuuTats? 9. [laiiTe onpeiesieHye SHTa/IbIINU.
Kak ee MoxHO paccuutarh?. Kak oHa 0603Hauaetcsi, B ueM usmepsiercsi? 10. Uto Takoe TeryioBoit 3ddekr
peakiun? Kak oH o003HauaeTcsi, B ueM U3MepsieTCsl, YeMy OH paBeH IpHY MOCTOSTHHOM JaBsieHUn? [laiite
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oTpe/ie/ieHre K30- M SHI0TePMUUECKON peaklii. UTO MOXKHO CKa3aThk O TerIoBoM 3¢ deKre 0O6paTumMoro
XumMuueckoro ripotecca? 11. Uro wm3yuaer TepMoxumus? UTO Takoe TepMOXMMHYECKOe ypaBHeHue?
[Tepeuriciute 0COOEHHOCTH 3allCH TePMOXMMHYECKHWX ypaBHeHui. 12. YTo Takoe craHgapTHast
SHTaBIMS 00pa3oBaHus BelrlecTBa? Kak oHa 0003HauaeTcs, B ueM U3MepsieTCsl U KakKue 3HaueHUs MOXKeT
npuHuMark? 13. Chopmynupyiite 3akoH ['ecca. [TosicHUTe CMBIC/ 3TOTO 3aKOHA Ha MpUMepe XUMUUeCKOn
peakuuu. 14. Chopmynupyiite crefctBue u3 3akoHa [ecca. IlpyuBeguTe mMaremaThuyeckoe BbIpaKeHHeE,
TIOSICHUTe, [/l pacyeTa KakoW BeMUMHBI OHO npuMeHsieTcs. 15. Uto Takoe sHrporusa? B uem oHa
n3MepsieTcsi, Kak obo3HauaeTcs? Kak ee Mo)kHO paccuuTtaTh? OT Kakux (PaKTOpPOB OHa 3aBUCHUT? 16.
ITosicHuTe Ha INpuMepe, Kak M3MEHsIeTCsl SHTPOIMS BelljeCcTBa IpY IOBbIIEHUU TeMmrieparypbl. C yem
CBSI3aHbl 5TU U3MeHeHUs1? B Kakom arperaTHOM COCTOSIHUM SHTPOITUS Ccamasi BbICOKast M roueMy? 17. Yto
TaKoe CTaHJapTHAsl SHTPOIUsS BeIlecTBa, KaK OHa 0003HauaeTcsi, B ueM u3Mepsiercsa? 18. Kak MoxxHO
paccuuTatb M3MEHeHMe SHTPONUM B TMpoLiecce XUMUYeCKuX peakiuil? [IpuBesuTe MaTemaTuyeckoe
BeIpakeHue. 19. Chopmynupyiite 2 3aKOH TepMOJUHAMUKU. [IIs1 KaKUX CHCTEM OH NMpUMeHHMM? MoxkeT
JI1 peaklysi MpoTeKaTb C yMeHblleHueM SHTponuu? Kakue aBa (akTopa sIB/SIOTCS ABWXKYLLIEN CHIOW
CaMOTIPOM3BOILHOTO TpoTeKaHusi peakimu? 20. Kak paccumrars sHepruto ['mb6ca? Kak oHa
obo3HauaeTcsi, B ueM wu3MepsieTcsi? [Isi Uero MCMosib3yeTcss 3Ta BesduuHa? KakoBbl KpUTepUH
CAMOTIPOM3BO/ILHOTO TIPOTEKAHWs] peaklud B TPSIMOM W obOparHoMm Hampasnennu? PA3IEJT 7.
XUMNUYECKASA KHUHETUKA. XUMUWYECKOE PABHOBECHE. 1. UTto wu3ydaeT XuMHUeCKast
KuHeTHKa? 2. UTo Takoe KoHIeHTparus? Kak oHa o0o3HauaeTcss? Kak M3MeHsIeTCSl KOHI[@HTparius
VCXOJHBIX peareHTOB M TMPOAYKTOB TIpU TMpoTeKaHuWu peakuuu? IlpuBeaute mnpumep. 3. [laiite
oripe/ie/ieHHe CKOPOCTH XUMHUYeCcKoU peakiuu. Kak oHa o603Hauaercsi? Kak ee Mo)kHO paccuntarh? UTo
Takoe 3/IeMeHTapHbIM akT peaklu? 4. UTo Takoe romoreHHble U reteporeHHble peakuuu? [lpuBesnute
npumepbl. 5. UTo Takoe obpartmMble W HeobOparmMble peakiuu? I[IpuBegute mpumepsl. 6. OT Kakux
(haKTOpOB 3aBUCUT CKOPOCTb XMUMHUUeCKOW peakiuu? 7. Kak H3MeHsieTCsi CKOPOCTb MpU H3MeHeHUU
CTelleHW [UCIIePCHOCTH, arperaTHOro COCTOSIHUMS, BHEIIHEero 3HepreTuyeckoro Bosgeuctsusa? 8. Kak
3aBUCUT CKOPOCTb XMMHWYECKOM peakLMM OT KOHLleHTpauuii peareHToB? 9. CdopMynupyiiTe 3akoH
JeMCTBYIOLMX MacC Jj1s CKOPOCTH XMMHUeCKOU peaklyu. [IpuBesnTe ero MateMaruuyeckoe BbIpakeHHUe.
[TosicHuTe, Kakve BeJIMYMHBI WUCIIO/IB3YKOTCS B 3TOM BbIpa)KeHHWU. UTO Takoe KWHeTUUeCKOe ypaBHeHHe
peakimn? Kakve ecth mpaBwia 3anmuck 3[IM ans peakiuii C y4acTHeM TBep/bIX U Ta3000pa3HbIX
BerjecTB? 10. UTo Takoe KOHCTaHTa CKOPOCTH peakiiu? Kak oHa o6o3HauaeTcss? OT Uero oHa 3aBUCHT?
11. Kak 3aBUCHUT CKOpPOCTb XHWMHWUECKOW peakUdd OT TeMmrepaTypel? OTBeT moscHuTe. 12.
Cdopmynupyiite npaBuno Bant-Todda, mnpuBeaure ero Marematuueckoe BblpakeHwe. 13. Uto
TIOKa3bIBaeT TeMIlepaTypHbIi Ko3dduipieHT ckopocty peaknmu? Kak oH 0003HauaeTcsi U uemMy MOKeT
ObITh paBeH? 14. Uto Takoe 3ddekTriBHOe coygapeHue uacTull? Kak u3MeHsieTCsl SHepreTHKa CUCTeMbI
TIpY Tlepexo/ie OT UCXOJHBIX peareHTaMm K MpojyKTraMm peakiuu? [IpuBegute rpacdryeckuii mpuMep, OTBeT
nosicHiute. 15. UTo Takoe 3Heprusi akTUBaLMu peakiuu? Kak oHa o6o3HauaeTcs, B uemM usmepsiercsi? Ot
yero oHa 3aBUCHT? Kak CBf3aHbl CKOPOCTb peakLiMd U 3Heprus aktusauuu? 16. IIpuBesure ypaBHeHue
Appenuyca. [losicHuTe, Kakue BeJMUMHBI B HEr0 BXOJAAT WU KaKylH 3aBUCUMOCTb YCTaHaB/IMBaeT 3TO
ypaBHeHue. 17. Uto Takoe karanusatop? KakoB MexaHu3Mm pelicTBusi Karanusaropa? 18. [lavire
orpejie/ieHMe XMMHUYECKOro paBHOBecusl. UTO Takoe paBHOBeCHass KOHLieHTpauus BelecTB? Kak oHa
obo3HauaeTcs? 19. Uro Takoe KOHCTaHTa paBHOBecuss? Kak oHa o00o03Hauaercsa? Hamwimre
MaTeMaTUueCKoe BblpakeHHe /I KOHCTAaHTbl paBHOBeCUs, TIOSICHWTe, KaKWhe BeJIMUMHbl TaM
VCTIONb3yrTC? KakoBbl IpaBw/ia 3alMCH KOHCTAHTHI PaBHOBECHS, €C/IM B XUMHYECKOM peakLyy
yUacTBYIOT TBepJble WM ra3oobpasHeie BeimlectBa? 20. Kakue ¢(akropel BAUAIOT Ha CMellleHue
XUMUUeCKOro paBHoBecus? IlosicHHUTe, YTO O3HaYaeT CMelljeHWe XUMUYeCKOrO0 paBHOBECUS «BJIEBO»,
«BrpaBo»? 21. Cchopmynupyiite npuHimn Jle-Illarense. Kyza cmeljaeTcsi paBHOBecHe TIPU MOBBILLIEHUN
WV TIOHWKEeHUU Temrieparypsbl, AasiaeHus, KoHueHTpauuu? PA3EJT 8. DJIEKTPOXUMUYECKUE
I[TPOLIECCBHI. KOPPO31AA METAJIVIOB. 1. UTto u3yuaeT 3/1eKTPOXMMMS? 3a CUET 4Yero MpOTeKaroT
/IeKTPOXUMHUYeCKHe Tipouecchl? 2. UTO Takoe OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBbIE peakuuu? [lavite
orpefie/ieHNe TIOHATHUSIM «CTeleHb OKUC/eHHUsS)», «BOCCTAHOBUTENb», «OKHC/IUTENIb», «OKUCIEHHEe»,
«BOCCTaHoB/eHUe». [IpuBesure npumMepsl. 3. UTo Takoe 371eKTpoAbI? M3 uero us usrorasnusaroT? Kakue
TIPOLIeCChbl MPOMCXOJAT Ha IMOBEPXHOCTU MeTa/VIMueCKOro 3JIeKTpoja IpY IOTPY’KeHWU ero B pacTBOpP
WOHOB 3TOrO0 ke MeTajuia? 4. Kak oOpa3yeTcsi TBOMHOM 37eKTpruecKuil cyioi? UTo Takoe 37eKTPOHBIMN
noteHMan? 5. UTo Takoe paBHOBECHBIM 3/eKTPOAHbIN moTeHIMan? Kak oH o003HauaeTcs, B ueMm
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u3Mmepsiercsi? Uto xapakrtepusyeT 3Ta BennumHa? OT yero oHa 3aBUCHT? 6. UTO Takoe cTaHJapTHBIN
BOJIOPOJIHBIN 371eKTpoA? [1s uero oH Mcrosb3yercs? YUeMy paBeH ero 3/1eKTpoAHbIM noTeHman? 7. Urto
TaKoe CTaHZAPTHBIN 3/IEKTPOHBIN TIOTeHI[Man MeTaia? Kak oH 0603Hauaercs, B ueM usmepsietcsi? Urto
XapakTepusyeT JaHHas BenuuuvHa? Kakue 3HaueHHWs oHa MoxeT mpuHuUMath? 8. OT Kakux (hakTOpoB
3aBUCHUT 3/1eKTPOHBIN noTeHMan? [IpuBeanTe rnosHoe U cokpaieHHOe ypaBHeHUs: HepHcra. [losicHuTe,
KaKue Be/JMUMHBl TaM WCIIO/NB3YHOTCA. B Kakux C/lydasgX MCIOJb3YyIOTCS 3T ypaBHeHus? 9. Urto
TIOKa3bIBaeT psifl 3/AeKTPOXMMHYEeCKHUX HanpshkeHMW MeTa/uloB? Kak pacriosio)keHbl MeTasulbl B 3TOM
psay? C uem CBsi3aHa BOCCTaHOBHUTebHas criocobHocTh MeTtasioB? 10. UTo Takoe rajbBaHHUYeCKHM
snemeHT? U3 uero oH coctout? M300pa3uTe yCTPOMCTBO rabBaHUUYeCKOTo 37eMeHTa. 11. Kak 3apspkeHsI
KaroJ, M aHoJ, B TaJbBaHUUeCKOM 3jieMeHTe? Kakue Mporjeccel MpOTeKarwT y UX IoBepxHoCTU? [ne
BO3HMKAaeT 3JIeKTPUUECKUM TOK B TraJbBaHUUECKOM 3/1eMeHTe? B KakoM HarpaB/leHUM [BWXKYTCS
3/IeKTPOHBI B rajibBaHWUecKoM 3eMeHTe? 12. Ha mpuMepe rajbBaHUUYeCKoOro 3neMeHTa [daHuais-Akobu
pacCKaKuTe Kakue 3/1eKTPOXMMHYeCKre IpoLecChl TaM NpoTeKaroT. HamuiuTe ypaBHeHUs! peakLjui Ha
KaroZe U aHoge. 13. Kak 3amuceiBaeTcsl cxema rajibBaHU4YeCKoro syneMeHra? [Ipuseaute ipumep. 14. Uto
TaKoe 3JIeKTPOABIDKYIIAs CHJla TaJbBaHUUeCKOro dmeMeHTa? Kak oHa 0003HauaeTcsi, B ueM U3MepSeTCs?
Kak ee moxHO paccuvrars? 15. Uto Takoe sjekTposv3? VM3 uero COCTOWUT cCUCTeMa, I7ie TpOTeKaeT
anekTponnu3? M3o6pa3ute rpaduuecku. 16. Kak 3apspkeHbl KaToj, W aHOA TIpU 3iekTposuse? Kakue
TIPOLIeCChbl MPOTEKArT Yy MOBePXHOCTH 371eKTpozsoB? 17. Kakve TWIBI 371eKTPOJOB HMCIIO/IB3YIOTCS TPH
anekTponuse? 3 uero oHu wusrorasnuBaroTca? IlpuBegure mnpumepsl. 18. KakoBbl 3aKOHOMEpPHOCTHU
TIpOTeKaHUs 3/1eKTpoJv3a B pacruiaBax? Kakue mporjecchl nmpoTeKaroT Ha aHoZe U Karoge? Ilpusenure
npumep. 19. KakoBbl 3aKOHOMEPHOCTHU IIPOTEeKaHUS 3/IeKTposv3a B pacTBopax? Kakue mporjeccsl
MpOTeKaroT Ha aHofe u karoge? IlpuBegute mpumepsl. 20. Chopmynupyiite 1 u 2 3akoHbl Papagesi.
[TpuBesuTe MX MaTemaTMueckoe BblpakeHWe. [loscHWTe, Kakhe BeIMUMHBI TaM HCIIOJB3YIOTCS M MX
eIMHULIbI U3MepeHus. [l KaKMX pacueToB NPUMeHUMBI 3TH 3aKOHbI? 21. UTo Takoe BbIXOZ 110 TOKY? Kak
ero MOXXHO paccuutarb? 22. UTo Takoe KOppo3usl MeTa/yioB? UeM xapakTepu3yeTcs MpoLiecC KOppO3Uu?
[ToueMy KOppO3Msl HeraTMBHO B/MseT Ha MeTa/UIMueCcKue KOHCTPYKLMM U usgenus? 23. UTo Takoe
XUMHUYecKasi Koppo3usi? B Kakux cpemax oHa mpoTekaeT? Kakue ObIBAIOT THIBI XUMUYECKOW KOPPO3UH?
[TpuBenyvTe prMepkl. 24. B ueM 3akitouaeTcsi MeXaHM3M XMMUUeCKOW Koppo3uu? HanuivTe ypaBHeHuUs
peakuui, npuBeuTe mnpumepbl. 25. OT KakuxX (PaKTOPOB 3aBUCUT CKOPOCTb XHMMHUECKOW KOppo3uu?
[ToueMy y HeEKOTOpBIX MeTa/uUIOB CO BpeMeHeM CKOpPOCTb Kopposuu 3ameziisercsi? Kakas cpeza
CII0CoOCTBYeT MpoTeKaHUI0 Koppo3un? IIpuBeauTe npumepsl. [louemMy ¢ poCcTOM TeMriepaTypbl CKOPOCTh
KOppo3uu Bo3pacTtaetr? 26. Kakue mecTa B U3fle/UAX ¥ KOHCTPYKLUSX SB/ISIOTCS KODPO3UOHHO ONaCHbIMU
v nouemy? 27. UTo Takoe 3/1eKTpOXUMMUUeCKass Koppo3us? B Kakux cpefax oHa mnporekaer? 28. B ueM
3aKJTIOUaeTCsl MeXaHU3M 37IeKTPOXUMUYeckor koppo3uu? Kakast cpeia eii ciocoberByet? 29. Ha mpumepe
KOPpPO3UM CTalM KWCAOPOZAOM BO3ZlyXa BO BJI&XKHOM Cpefie TIOSICHUTE MeXaHU3M IpPOTeKaHUs
sneKTpoxumuueckor kKoppo3uu. 30. Kakue Metannbl Haubosee TmoJBepkKeHbl Koppo3uu? I[louemy
HEKOTOpbIe MeTaJl/lbl, HeCMOTPSI Ha MX BBICOKYIO BOCCTAHOBHUTEIbHYIO CITIOCOOHOCTB, He TIOABEPraroTCs
koppo3uu? [IpuBesuTe mnprvMepbl TakuMx MeTa/uvioB. 31. IlepeuviciuTe MeTOAbl 3alliMThl META/VIOB OT
koppo3uu. 32. Yrto Takoe serupoBaHue MeTa/uioB? Kakue BeljecTBa BbICTYIIAOT JIETUPYIOLUMU
Jo0aBKaMM M KakK OHM BAMSIIOT Ha CBOMCTBa MeTasiaa? [louemy Tipy JIerMpOBaHWM MeTajla CKOPOCTb
KOppo3uu 3amezyisieTcsi? Yem 00yCIOB/IeHO TO, UTO COBPEMEHHbIe CTald SIB/ISIOTCS HepyKaBeromMu? 33.
Uto Takoe 3aljuTHbIe TMOKPBITUA? M3 yero oHu u3roraBauBaroTca? 34. B ueM oTiMuMe KaTOAHBIX U
aHOJHBIX MeTa/UIMYeCKUX MOKpbITUM? [losicHUTe MexaHW3M 3alllUThl TaKUX IMOKPBITUM Ha NpHMepax.
Kakue HemocTtaTku eCcTb y TOrMO WIM HHOTO TWIAa TOKpeITUA? 35. M3 4ero u3roraBivBarOT
HeMeTa//In4yeCKue 3alUTHble NMOKpbITUA? IlpuBeauTe npumepsl. KakoBel HelOCTaTKU TaKUX MOKPBITHM?
36. Ha uem ocHOBaHbI MeTO/jbl 3/IEKTPOXUMUUECKOW 3alUThI? [10sICHUTe MeXaHU3M 3/1eKTPOXUMUYeCKON
3alUTHI Ha TIPUMEpe MeTo/ja TIPOTEKTOPHOM 3all[UThI CTa/IbHOTO TPyOOTpoBo/ia B MOpPCKoi Boze. 37. UTo
Takoe KaToJHasi M aHofHas 3amuTa? [loscHUTe MexaHW3M 3all[uThl Ha TipuMepax. 38. Pacckaxure 06
W3MeHeHUH CBOWCTB KOPPO3MOHHOM cpefbl. Kakumu criocobamu oHo gocturaetcs? 39. Kakue (akropsr
HY)KHO YYMTBbIBaTh TPM KOHCTPYHMDOBaHUU U3Zeui, 4TOObI TpeJOTBPATUTh TMPOLIECCHl MPOTeKaHUs
xkoppo3un? PA3JIEJI 9. ®A30BLIE PABHOBECHA B I'ETEPOI'EHHBIX CUCTEMAX 1. [aute
orpezie/ieHUe MOHATUIO «(a3a». 2. UTo Takoe reteporeHHble U roMOreHHble cucteMbl? 3. UTo Takoe
(a3zoBoe paBHOBecue? Uem oHO xapakTepusyetcs? 4. Chopmynupyiite nipaBuno ¢a3 ['mb6ca, noscHuTe,
Kakue Be/JWuUMHbl Tyja BXxofAT. 5. Urto Takoe juarpamma cocrtossHus? 6. [lpuBegure guarpammy
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T/JIaBKOCTH IBYXKOMITOHEHTHOM CHCTEMbI C TIPOCTOM 3BTEKTUKOM (SBTEKTMUECKYI [JuarpaMmmy).
Oxapakrepu3yiiTe JIMHWM, TOUKM U 007acTH 3TOM JAuarpammbl. 7. UTo Takoe »3BTeKTHUKa? 8.
CdopmynupyiiTe npaBuUao peiuara. s yero oHo ucnonb3yetcsi? 9. [IpuBeauTe AuarpaMmy I1aBKOCTU
JBYXKOMITOHEHTHOW CHCTeMbl, 00pa3symollleil yCTOHUMBOe XUMHUUYEeCKoe coeflHeHHe (AUCTeKTUUeCKYH
quarpamMmy). OxapakTepusyiTe JIUHWM, TOYKH W oOsactu 3Tod guarpamMmel. 10. UTo Takoe TBep/blid
pactBop? 11. [laiiTe xapakTepUCTHKY TBEpZbIX PAaCTBOPOB BHEJPEHHS, 3aMellleHHs] U BbluMTaHus. [1pu
KaKuX YC/IOBHSX 00pa3yroTcs 3T Tumbl pactBopoB? 12. IlpuBegure [AuarpaMmy TUIaBKOCTU
JBYXKOMITOHEHTHOM CHUCTeMbl, oOpa3yrolleli TBepAblii pacTBOpP 3aMellleHUss C HeorpaHUUeHHOMN
PacTBOPUMOCTBIO. OXapakTepusyiTe JUHWM, TOUKW W obsactu 3Tod guarpammel. 13. TlpuBegure
JvarpaMMy TIJIaBKOCTH [IByXKOMIIOHEHTHOW CHCTeMbl, 0Opa3yrollleil TBepJblid pPAacTBOpP 3aMelleHUusi C
OrpaHWYeHHOM pacTBOPUMOCTHIO. OXapaKTepu3ynTe TMHUW, TOUKH U 00/1aCTH 3TOM AMarpaMMBl.

3.4 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. [Ipegmer xumuu. ATOMHO-MOJIeKy/isipHasi Teopusi. OCHOBHbIe TOHATUS: aTOM, MOJIEKYJIa,
VIOH, XWMHUYeCKUW 3yeMeHT. [Ipoctele n cnoxHble BeljectBa. Mosb. MossipHass Macca. OKBHBAJIeHT,
5KBHBaJleHTHas Macca. 2. CrexromeTpryecKre 3aKOHbI: 3aKOH 3KBMBA/JIEHTOB (MOHATHE SKBUBajeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH IOCTOSIHCTBA COCTaBa XMMHYECKMX COeJuHeHWH. 3. I'a30Bble 3aKOHBI:
3aKOH 00BbeMHBIX OTHOLIEeHWM, 3aKOH ABOraZipo, 3akoH 53KBHBajieHTOB. 4. CrTpoeHHe aromMa W
neproiMueckasl cucTeMa 37eMeHTOB. KBaHTOBO-MexaHMUecKas MoZenb aToma. ATOMHasi OpOuTasb.
dopma aToMHBIX opbutaneii (s, p). 5. Kanrossie uncna. [Ipunuun [Maymm. Ilpasusio I'yHza. [IpaBumio
KrneukoBckoro. 6. Ilepuosuueckasi cucremMa Y TIOpSIZOK 3ariO/IHEHWsT SHEPreTMUeCKUX YpPOBHEM B
CTPYKType aroma. /. Pajguycbl aTOMOB W WMOHOB. OJIEKTPOOTpHLIATE/IbHOCTb. JHEpPrusi HMOHU3aLUH,
CPOZCTBO K JIEKTPOHY. VI3MeHeHHe CBOMCTB 3/IeMEHTOB U UX COeJUHEHWH I10 IepruojiaM U IpymnmaM. 8.
OcHOBHbIE BU/bI XMMUUeCKOU CBsi3W. [Ipupoja XxuMuueckon CBS3U. XapaKTepUCTUKU XUMUYEeCKOW CBS3H.
9. KoBaneHTHasi CBs3b, MeXaHM3Mbl ee o00pa3oBaHMs: OOMEHHbIM, [JOHOPHO-aKLenToOpHbIH. 10.
[TonsIpHOCTb KOBaJIeHTHOW CBSi3U. Teopusi BaJIeHTHBIX CBSi3el M OObsSICHEHUE BaJIEHTHOCTH 3/IEMEHTOB
METOZIOM Ba/IeHTHBIX CBsidel. OcHOBHOe W B030y)XZeHHOe cocTosiHMe aToma. 11. TIpocTpaHcTBeHHast
CTPYKTypa MoJsieKy/a. Tumnbl cBa3eit — o, 1. 12. VloHHas cBa3b. MeTannmueckas cBsi3b. 13. ®dusnueckoe
COCTOsIHMe BelecTBa. TBepzioe Teso. DHeprus KpUCTa/UIMYeCKOW pelleTKU. TUIbl KpUCTalIndeCcKux
CTPYKTYp U uUX cBoicTBa. 14. Knaccudukanus XMMUYeCcKUX COefVHeHWH. brHapHble coejuHeHUs, WX
OCHOBHbIe TUTBI. CTernieHb OKucaeHus1. CoctaB OMHAPHBIX coerHeHWH. 15. KHUC/IoThI, o, 0CHOBaHMS,
OKCHUJbl, UX KjlaccupuKalusi U XuMudeckue cBoicTBa. 16. CpoiicTBa am@orepHOCTH. PeakiivioHHas
CrIOCOOHOCTh aM(OTepHBIX OKCHOB U THUAPOKCHOB. 17. PacTBopbl, THIBI pacTBopoB. IIpouecc
pactBopeHusi.CriocoObI BbIpKEeHHUsS] KOHLIEHTpaluy pacTBopoB. 18. PacTtBopumocTs. IlepeHachliieHHbIE
pacTBOpbl. JHepreTyka pacrBopenus. Kpucramnoruzparsl. 19. CBoncTBa pacTBOPOB HE3JIEKTPOJIUTOB.
OcmMmoc. 3akoH Bant-T'odda. 3akon Paynsi. Temnepatypa KurieHus: U 3amep3aHusi pacTBOpoB. 20. Teopusi
3JIEKTPOJIMTUYECKOU ucconpanyi. CremneHb AWCCOLMALIMM, KOHCTaHTa Aucconanmu. V3oToHnueckuy
ko3(puiieHT. CBONMCTBA pacTBOPOB 3/€KTPOIUTOB. 21. XwuMuueckass TepMojuHamuKa. IloHsTue
XMMHUYeCKOM cucTeMbl. Tunsl cucteM. PaBHOBeCHOe cocTosiHMe crcTeMbl. 22. THIbI TepMOAMHAMAYE CKUX
npoLieccoB: obpaTuMble, HeoOpaTHUMble, CaMOIPOM3BOJIbHbIE, DPaBHOBeCHbIe. (CHOBHbIE TIOHSITUS
TepMOIMHAMUKY: BHYTPeHHsisl SHeprusi, pabota, Teruiora. 23. IlepBbiii 3akoH TepMoAWHaMUKU. [ToHsTHE
SHTaNbNUW. TeryioBoW 3(¢eKT peakLyW, 5K30TepMUUECKHe U 3SHJOTePMUYECKHWe peakluu. 24.
TepMoxyumMHueckre ypaBHeHUsI M MX 0cobeHHOCTH. CTaH/apTHbIe TerIoThbl 00pa30BaHUs BeljecTB. 25.
3akoH I'ecca, cnenctBre 13 3akoHa ['ecca. ITonaTre sHTponuu. BTopoii U TpeTuii 3aKk0OH TepMOJMHAMUKHU.
26. CaMOonpou30BOJIbHbIE TIPOLIeCChl. DHTAbIIUNHBIA M SHTPONUMHBIN (PAKTOPhl XMMUUYECKUX peakLUi.
Oneprusi T'mbb6ca. 27. Xumuyeckas KWHETHKa. [OMOTeHHble W reTeporeHHble peakUuu. CKOpPOCThb
XUMHUYECKOM peakluu. PakTopbl, BIUAIOLIME HAa CKOPOCTb peakuuu. 28. BiusHMe KOHLeHTpaLuy Ha
CKOPOCTb peakLUH. 3akoH JeUCcTByrolMX Mmacc. KoHctaHnTa ckopoctu peakuuu. 29. BiusiHue
TemriepaTypbl Ha CKOpPOCTb peakuuu. I[IpaBuno Bant-T'odda. DHeprusi akTHBaLMd M ypaBHeHUe
Appennyca. 30. 3aBUCMMOCTb CKOPOCTM peakLMd OT KaTanusatopa. Karamuz 31. O6Gpatumbie U
HeoOpaTHMble XMMHUUeCKHe peakuu. XHMHueckoe paBHOBecwe. KoHCTaHTa paBHOBeCHs. 3aKOH
JencTByrolux macc Ay paBHoBecus. Ilpunuun Jle-Ilatenve. CABUT XMMHUYECKOrO paBHOBecCHUs. 32.
OKuCIUTeIbHO-BOCCTAHOBUTE/IbHBIe peaklyy. CTereHb OKWUC/IeHWs, OKHUC/IeHHWe U BOCCTaHOBJIEHMeE.
OneKTpoJHbIe MPOoLleCChl. JNeKTPOJHbIe NoTeHLMan. YpaBHeHue HepHcra. 33. ['aibBaHUYeCKWI 3/1eMEHT.
O/NeKTpOXUMUYeCKUe IPOLIeCChl. OJIEKTPOABIIKYIAs CWla TajJbBaHUYeCKoro sneMmeHTta. CTaHJapTHBIM
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BOZIOPOAHBIA 3/1eKTpOA. 34. DNeKTpoau3 B pacriaBe. DjeKTposiv3 B pactBope. 35. 3akoHbl dapages.
Boixon mo Toky. 36. Koppo3usi MeTa/nioB: X¥MHAUecKasi, J1eKTpoXUMHUUeckas. 37. 3alydra MeTa/uioB OT
koppo3uu. 38. ®a3oBbie paBHOBecus. da3a, reTeporeHHasi ¥ romoreHHas cucrema. [IpaBusio a3 I'mb6ca.
CreneHb CB0O0OO/BI, KOMIMOHEHT. O/[HOKOMITIOHEHTHbIe CHUCTeMbl. JluarpamMma cOCTOSIHUSI BOABL 39.
[JuarpaMMbl IJIaBKOCTH [JBYXKOMIIOHEHTHBIX CHCTeM. OBTeKTuKa. [IpaBuino peruara. 40. Tseppbie
pacTBOpLI. TUIIBI TBEPABIX PaCTBOPOB: 3aMell{eHus], BHe|peHUs], BBIUUTaHUS.

3.5 TeMbI KOHTPO/IbHBIX PadoT

— KOHTPOJIBHAA PABOTA Nel «OCHOBHBIE TTOHATUA WM 3AKOHBI XMMWN» 1.
Omnpegenure 3kBUBajIeHTHYI0 Maccy Na2CO3. 2. Ckonbko Mosekyn cogepxurcs B 0,2 moms NH3? 3.
Kakoii o6bem okcuza yrinepoga (IV) Beigenutcs (H.y.) Tipu TepMudeckoM pasioxenuu 200 kr CaCO3 ?
KOHTPOJIFHASI PABOTA Ne2 «CTPOEHME ATOMA. CTPOEHME ATOMA. ITEPUOJUYECKUI
3AKOH U ITEPUOINYECKAA CUCTEMA XUMNYECKUX SJIEMEHTOB AI.M.MEHJJEJIEEBA» 1.
Hanmire 371eKTpoHHYI0 KOH(Urypanuio aroma Br. Ykaxkurte, K KaKOMy epuofy, TpyIe, Nogrpynie u
CeMeMCTBY OTHOCHUTCS 3TOT 3yeMeHT. Kakue 3/1eKTPOHBI y 3TOr0 3/7eMeHTa SIB/ISIOTCS BaJIeHTHBIMU?
KakoBa MakcumanbHasg BaJeHTHOCTb 3TOro snemeHTa? IlpuBeguTe  3/1eKTPOHHO-rpaguueckoe
n300pa)keHWe BaleHTHBIX 3/IeKTPOHOB W OIMIIMTE WX KBAaHTOBBIMK YuciamMH. Kakumu cBoiicTBamMu
obnagaet 310oT 37eMeHT? OOBSICHUTE, UCXOAS U3 3/IEKTPOHHOU KOH(UTYypal[K 37IeMeHTa U TOJIOKEHUs B
NepuoinuecKord cucrteMme. 2. B kakoM nepuofe, rpynre M NOAIPYIIle HAaXOAUTCS 3JIEMEHT, eC/IU ero
3/1IeKTPOHHAsi KOH(Urypanus 3akaHuvBaeTcsl Ha 5s14d5. Ha3oBure 3TOT anemeHT. KakvmMuy CcBOKCTBaMU
06/1a/jaeT 3TOT 371eMeHT — OKUC/TUTeTbHBIMU WA BOCCTaHOBUTENbHBIMU? OObsicHUTe oueMy. 3. Kakoii u3
semeHTOB — B umu C OyzeT obsazath Oosee BhIpa)KeHHBIMK HeMeTa/lJTiueCKUMH CBOWCTBaMU? Kakumu
cBoiicTBamu OyayT 00saziaTh COeMHEHUS STHUX /1eMEeHTOB — KUC/IOTHBIMUA UM OCHOBHBIMHU? OObsICHUTE
C TOUKU 3pEeHUsl 3JIeKTPOHHOU KOH(UIypalW{ U TOJOXKEHHs 3/IeMEHTOB B IEepPUOAMUYECKOU CHCTeMe.
KOHTPOJIBHAS PABOTA Ne3 «XUMNYECKASA CBA3b» 1. [nsa xumudeckux BeiectB Cl2, CuSO4,
N20 a) ompezenuTtb CTereHb OKWC/IEHUSI 3/1eMEHTOB; 0) OIpeJe/svWTh BaJ€HTHOCTb 3/1eMEHTOB; B)
HapHCOBaTh CTPYKTYPHbIE (POPMYJIbI; T') ONpeieIuTh TUIl XMMUYeCcKo# cBs3u. 2. [ns Bemects: P4, CrCl3,
Zn, H20 a) yka3aTb TUT XUMHUYECKOU CBs3W; 0) OTpeJe/uTh THUI KPHUCTA/UTMUECKON PEIIeTKH; B) yKa3aTh
KakuMy (pr3MYecKMMH CBOMCTBaMU 001a/laeT [JaHHOe COeJuHeHHe, OTBeT MoscHUTH. 3. IlpuBegure
3/IeKTPOHHO-Tpaduueckoe n3obpakeHrne atToMa B B OCHOBHOM M BO30Y)K/IEHHOM COCTOSTHMM, HAIMIIINTE
3/1IeKTPOHHble KOH(urypauuu. Kakasi Ba/JeHTHOCTb XapakTepHa /s 3THX cocTossHUWA? IlpuBegute
npuMepnl coeguHeHud c fAaHHoM BaseHTHOCTbO. KOHTPOJIBHASA PABOTA Ne4d «OCHOBHBIE
KJIACCHI HEOPTAHMUYECKNX COEQVUHEHNI. PEAKIITMOHHAS CITOCOBHOCTH BEIIIECTB»
1. YKaxkuTe, K KakdM KjaccaM COeJUHeHWH (THUAPOKCUJbI, KUCJIOTBI, COJIM, OKCH/bI, OWHapHbIe
coeMHeHUsI) OTHOCATCS cienyroire BeijectBa: Na20, H2SO4, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO3, SO3, CaS, AIN. HazoBure 311 coefuHeHusi. 2. Kakve TUMbI coneld MOTYT 06pa30BbIBaThCS MpU
peakyun H2S504 u NaOH? Hanmuure ypaBHeHHs peakLM, YKaXUTe THII COJIH, JauWTe Ha3BaHUS
MoMyueHHbIM coefvHeHusIM. 3. UTto Takoe amdorepHocTs? HanmiuuTe ypaBHeHUs peakLuy,
nokasbiBarome amdoTepHblii xapakrep Al203. Ykaxkure, K KakoMy K/1acCy COeAWHEHUM OTHOCSTCS
TPOAYKThl  peakiui, Ha3oBuUTe 1onyueHHble coenuHeHus. KOHTPOJIBHAA PABOTA  Ne5
«PACTBOPBI» 1. Ilpu pactBopenuu 5,0 r BewectBa B 200 r BOAbI MOIydaeTCs He MPOBOJSALIUN TOK
pacTtBop, Kpucrtaumsytoumiics npu 1,450C. OnpezsenuTe MOMEKYIsSPHYHO MacCy pacTBOPEHHOIrO
BerjecTBa. 2. CocTaBbTe ypaBHEHHSI BCeX BO3MO)KHBIX peaklvi B3aUMOJEeMCTBHS TMPOKCHAA Kobambra
(II) m opTO-MBILLIBAKOBOM KHC/IOTHI. Ha3oBUTE TNPOAYKTHI STUX B3aUMOZEWCTBUM, TPUBEAUTE HX
rpadguueckre (GopMy/bl U ypaBHEHHUs1 UX 371eKTPOIUTHYeCKOU auccouyanuu. 3. Paccunraiite pH u pOH
0,49 %-Horo pactBopa cepHout KucioThl (1,0 r/cm3). KOHTPOJIBHAS PABOTA Ne6 « DHEPT'ETUKA
XUMHNYECKUX TTPOLIECCOB. XUMNYECKAA TEPMOIAMHAMMKA» 1. PaccunTtanTe TenioBOM
3pdexT peakiyu obpasoBaHusi okcuza cepbl (IV), 3anuiiuTe TepMOXMMHUYeCKOe YpaBHeHHe peaKLUH.
Belunciure maccy mpopearvpoBaBlleld Cepbl, €C/Id B pe3y/abrare peakUWu Bblgenwnocb 92,8 k/hx
teryioThl. S(TB) + O2(r) = SO2(r) 2. PaccunrtaB n3mMeHeHue 3Hepruu ['mb6ca, ycraHOBUTE, BO3MOXKHO JTU
CaMOIIpOU3BOJIbHOE MpoTeKaHre peakiuu npu 35 0C. MgCO3(tB) = MgO(tB)+CO2(r) KOHTPOJIBHA A
PABOTA Ne7 «XMUMUWUECKAA KUHETUKA. XMMUWUYECKOE PABHOBECHE» 1. Hanumwre
KWHeTHYecKoe ypaBHeHMe peakuuu: O3(r) + NO(r) = O2(r) + NO2(r) 2. Kak u3MeHUTCSI CKOPOCTh
peakiyy, ec/u: a) B CUCTeMe yBeJMUWTh JaBjieHre B 3 pa3a; 0) yBe/IMUUTb KOHLIEHTPAlLMI0 030Ha B 2
pasa; B) yBeIMUMThb KOHLIeHTpauuto okcuza asota (II) B 3 pasa. 3. TemnepaTypHelii ko3¢ ¢uieHT
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CKOPOCTH peakuyu paBeH 4. Ha CKO/IBKO TpaZiyCcoB HY)KHO YBETMYUTH TEMIIepPaTypy, YTOObI CKOPOCTh
peakiMy Bo3pocsia B 64 pasa? 4. OmnpezenuTe SHEPryul0 aKTUBALMM peaklid, KOHCTaHTa CKOPOCTU
kotopou ripu 298 K pasHa 3,1:10-4, a npu 313 K cocrasnser 8,2:10-3. KOHTPOJIBHAI PABOTA N8
«ONIEKTPOXUMMNYECKUE TIIPOLIECCBI. KOPPO3UA METAJUUIOB» 1. 3anucate cxemy
raJlbBaHAYeCKOr0 3JIeMeHTa, COCTOSALer0 W3 BUCMYTOBOIO U LIMHKOBOIO JIEKTPOJOB, IOTPY’KEHHBIX B
PacTBOpbI CBOMX COJIEM; HAMKCaTh YPaBHEHUS! 3/1€KTPO/HBIX MPOLeCCOB; HAMKWCaTh YpaBHEHUE peaklvy,
KOTOpasi IIPOTeKaeT B rajibBaHUYECKOM 3/IeMeHTe; paCCUMTaTh 3/1eKTPOJABWKYILYIO CUTy Ta/IbBaHUYECKOr0
3/7IeMeHTa TpU CTaHJapTHBIX YC/AOBUSIX; pacCuvTaTh 3/I€KTPOABWXKYLIYIO CHUIy Ta/lbBaHAYECKOrO
snemeHTa nipu Temneparype 30 0C u koHueHTpauusax noHOB C(Bi3+) = 0,1 monb/n; C(Zn2+) = 1 mosb/n.
2. Kakue mpoAyKkTel oOpasyroTcsi TIpy 3eKTposinze BogHoro pactBopa CaCl2? Hamwminwrte ypaBHeHUs
3JIEKTPOZIHBIX TIPOIieCCOB. Brruncivre Maccy Wi o0beM TPOAYKTOB, BBIESIOMIUXCS HA 37eKTpPojax,
eCJIv B TIpoLiecce 3y1eKTposin3a 3arpaueHo 10722,2 Kt aneKTpruecTBa, a BbIX0/ 10 TOKY cocTasisieT 90%.
KOHTPOJIBHAA PABOTA No9 «®A30BBIE PABHOBECHA B 'ETEPOI'EHHBIX CUCTEMAX» 1.
[Haiite ompeseneHve TOHATHIO «(asza». 2. [lpuBeauTe AuarpaMMy IIJIaBKOCTH [IByXKOMIIOHEHTHOM
CUCTEMBI C IIPOCTOM 3BTEKTHKOM (IBTEKTHMUECKYI auarpammy). OxapakTepusyWTe JIMHUM, TOYKA M
obnactu 3TOM AuarpaMmel. 3. UTO Takoe KOHIPYSHTHOCTh?

3.6 TemblI 1a00paTOpPHBIX padoT
— PactBopsl
— Ormpenenenue TeruioBoro 3¢ dekra peakiuyu HeUTpaau3aluu
— CKopoCTb XUMHUECKUX peakiuil. XuMUueCcKoe paBHOBeCHe.
— Onekrponu3. Kopposus
— /Jluarpamma I1aBKOCTH JIByXKOMIIOHEHTHOM CHCTEeMBbI

4 MeTtoauyeckHe MaTepHasbl
st obecrieueHust rpoiiecca oOyueHHs] W pellleHus 3afad 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. Koposun H.B. O6mjast xumus : yuebHuK 77151 BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Bricmias mikosa, 2006. - 556[4] c. : un., Tabn. - (ITobeanTens KOHKypca yueOHUKOB). - bubmuorp.: c. 546.
-TIIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3k3.)
2. OcHoBslI 0011je#t U Pu3nyeckoit xumun: YuebHoe rocobue / TuxonoBa M. B., Exumosa U. A.
- 2015. 200 c. [OnekTpoHHbli pecypc] - Pexum poctyna: http://edu.tusur.ru/publications/5136,
CBOOO/THBIM.

4.2. lonoHMTe/IbHAA IMTeparypa

1. T'munka H.JI. O61ias xumus : yuebHoe ocobue st By3oB / H. JI. I'munka. - 11-e u3a. - M.-J1.
: Xumws, 1964. - 688 c. : un., Tabn. - imeH. ykas.: c. 669-670. - [Ipegm. ykas.: c. 671-688. (ayHmn: 37 3K3.;
Bcero 37 7k3.) (Hamune B bubnmoreke TYCYP - 37 3k3.)

2. Xumwus: YuebHoe nocobue / I B. CmupHoB, I. M. fIkyHrHa; MuUHHCTEpCTBO 0Opa3oBaHUs
Poccuiickont  ®Pepepanuy, TOMCKUM TOCYyJapCTBEHHBIM  YHUBEPCHUTET CHUCTeM  YIIpaB/leHUs U
paanosneKTpoHukH, Kadeapa TexHomoruM paiiosieKTpOHHOM amnmnaparypsl. - Tomck : TMIIZIO, 2000. -
157 c. : un (Hanuuume B 6ubmoreke TYCYP - 31 3k3.)

3. Tnmunaka H.JI. 3agaun v ynpakHeHust 110 0011jeit Xxumun : YueOGHoe riocobue asist By3oB / H. JI.
['muHKa. - 20-e u3g., crepeoturn. - M. : Xumus, 1973. - 263[1] c. : wn. - b. 11. (Hanuure B 6ubnuoreke
TYCYP - 38 3k3.)

4. AxwmetoB H.C. Heoprannueckasi xumusi : yuebHoe rocobue asisi By3oB / H. C. AxmeToB. - M. :
Bricias mikosa, 1969. - 638[2] c. : un. - IlpeaM. ykas.: c. 629-639. - B. 1. (Hasmune B OUOIMOTEKe
TYCYP - 15 3k3.)

5. Yukun E.B. Xumus [Tekct]: yuebHoe nocobue / E. B. UukuH; MuHucTepcTBO 00pa3oBaHus 1
Hayku Poccuiickoii ®epnepauyy, ToMCKUN TroCy[apCTBeHHBbI YHHUBEPCHUTET CUCTeM YyIpaBleHUs U
pagno3nekTpoHuky (Tomck), PakynbTeT AUCTaHIMOHHOTO 00yueHust. - Tomck: Db KonteHt, 2012. - 170
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C.: un. - bubmuorp.: c. 157. (Hamuue B 6ubmoreke TYCYP - 62 3k3.)
6. Xwumus: YuebHoe mocobue / YukuH E. B. - 2012. 170 c. [DneKTpoHHBINA pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/1138, cBo60OAHBIH.

4.3. YueOHO-MeTOANYeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

1. Xwumwus: Metoauueckue yKa3aHUsl [jisl TIPOBeJeHUsI TPAKTUUECKUX 3aHATHH, J1ab0pPaTOPHBIX
paboT ¥ opraHu3ali CaMOCTOSITe/TbHOM pab0Thl CTYAEHTOB 10 AUCLUTUIMHE «Xumus» / TuxoHoBa M. B.
- 2015. 26 c. [OnektpoHHbii pecypc] - Pexum pocryna: http://edu.tusur.ru/publications/5137,
CBOOOZHBIM.

2. Yukun E.B. JlabopatopHbie paboTsl 1o xumuu [Tekcr]: yue6HO-MeToanueckoe nocobue / E.
B. UukuH; MunucrepctBo obpasoBanus U Hayku Poccuiickori ®ezneparun, ToMcKHid ToCyAapCTBEHHBINA
YHUBEDCUTET CHUCTeM yripaBieHus U paguosnekrpoHukd (Tomck), Kadenpa paarosneKTpoHHbBIX
TEXHOJIOTHH U 9KOJIOTUUeCKOro MOHUTOpUHra. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - Bubnuorp.: c.
73. (Hannuue B 6ubmmoteke TYCYP - 51 3k3.)

3. Yukun E.B. C6opHUK 3azau 110 001eit xumuu [Tekct] : yue6HO-MeToguueckoe nocobue / E.
B. YukuH; pell. KaHj. xuM. HayK A. U. I 'anaHoB; pery. C. f. AnekcanapoBa; MUHHUCTePCTBO 0O6pa3oBaHUs
v Hayku Poccuiickon ®epepanuu, TomMcKHAKM TOCynapCTBeHHbIM YHHUBEPCUTET CUCTEM YIIPAaB/IeHUS U
paguosnekTpoHuky (Tomck). - Tomck: ToMcKkuii TocyjapCTBeHHbIM YHUBEPCUTET CUCTeM yTipaB/ieHUs U
paguo31eKTpoHuKH, 2015. - 296 c. (Hammuue B 6ubmmoteke TYCYP - 100 3k3.)

4. JlabopatopHble paboThI 10 XUMHUH: YuebHO-MeToAnUeckoe nocobue / Yukun E. B. - 2012. 78
c. [DnextponHsbIii pecypc] - Pexkxum gocryna: http://edu.tusur.ru/publications/3020, cBoG0AHBIH.

5. COOpHHUK 3ajlau ¥ yrpa)kHeHUH 1o o6iieri xumun: COOPHUK 3a/iau ¥ yIIpaKHEeHUH 110 o011ei
xuvud  / UYwkun E. B. - 2012. 220 «c. [DnekTtpoHHBI pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/642, cBOOOHBIIA.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U NMOUCKOBbIE€ CUCTEMBI
1. http://edu.tusur.ru — HayuHO-00pa30BaTeIbHBIN MTOpPTa
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — uHbOPMaLIMOHHO-CIIPABOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 3/1eKTpOoHHast OMOMMOTEKA
4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU 10 XUMHUHU
5. http://mv-tihonova.ucoz.ru - tHopMaLIMOHHBIN calT Assi cTyaeHToB TYCYPa
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