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

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
Xumusa

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

HaripaBnenue noArotoBku (cneruanbHOCTh): 05.03.06 JKo/10rus ¥ NpPUPOAOINO/Ib30BaHKe
HanpaeneHHocTs (Tipoduib): IK0M0rus ¥ MPUPOJAOI0/ib30BaHUe

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 1

Cemectp: 2

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 2 cemecCTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 20 20 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 CamocrosiTesibHasi paboTa 72 72 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E

JK3aMeH: 2 ceMeCTp

Tomck 2016
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PilCC.\l()TpeHél 151 ()ﬂ()6p€HLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 05.03.06 OKoMorusi U TIPUPOAOIIO/b30BaHUe, yTBepxkaeHHoro 2016-08-11 ropa,
paccMOTpeHa M yTBep)XK/leHa Ha 3aceflaHMu Kadepbl «__ » 20__ ropa, TPOTOKOI
No

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

HOucturuivHa «Xumus» (B1.5.16) otHocuTcst K 610Ky 1 (6a30Bast 4acTh).

[IpefmiecTByOUMH ~ AUCLIMIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
cefyroLe AUCHUMIVINHGBL: bronorus, Marematuka, ®usuka.

[TocneayrowymMy AUCLIUIIMHAMM  SIBASIIOTCS: be3onacHOCTh JKu3He[esTeNbHOCTH, ['eoxumusi u
reodrsrka OKpyKatoiiel cpeabl, [wugponorus u kaumarosnorus, HopMmupoBaHuWe U CHIKeHHe
3arpsi3HeHUN OKpy»katollled cpesibl, OljeHKa BO3/IeHCTBUS Ha OKpY»Karolyto cpeay, [Ipubopsl U JaTunku
9KOJIOTUUECKOTO KOHTPOJIs1, [IpoMBblIliieHHast 3K0/IOTUsi C OCHOBAMM TOKCHKOJIOTHH, XUMHUYECKUe MEeTO/bI
KOHTPOJIS1 OKpY’KarolLel cpefibl, DKOJI0ruueCKUii MOHUTOPUHT Y OXpaHa OKPY’Karolleil Cpe/ibl.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCLUIL/THHBI

[Tporiecc u3yueHHs JUCLIMIIIMHBI HarlpaB/ieH Ha ()OPMUPOBaHUE CJIeYIOIAX KOMITETEeHI[HI:

— OIIK-2 BnaseHvieM 0a30BbIMU 3HaHUSIMHM (YHZAMEHTA/JbHBIX pa3fenoB (U3MKH, XUMHUU U
Ouosorun B 00beMe, HEOOXOJUMOM /11 OCBOEHUS (hHU3MUEeCKUX, XUMUUYECKMX U OMOIOTHYeCKUX OCHOB
9KOJIOTUM U TIPUPOJOTIONb30BaHUs; MeTOflaMHd XHWMHUeCKOrO aHaju3a, 3HaHUSIMM O COBPEeMEeHHbIX
JVHaMUUYeCKMX Tpoljeccax B TIPUPOZie W TexHOocdepe, O COCTOSHUU Teocdep 3eMsH, SKOJIOTUU U
3BoJIOLIMK  Ouocdeprl, 0OATBHBIX 3KOJIOTHUECKHUX IpobsieMax, MeToAaMu oOTOopa M aHaaM3a
reoJIoTHUeCKUX U Ouonornueckux Tipob, a TakKe HaBbIKAMM WAEHTHU(PUKALIMA U  OMUCAHUS
OUMoMOrMUeCKOro pasHooOpa3usi, ero OIeHKH COBPEMEHHBLIMM MeTOJaMH KOJHMYeCTBeHHOH 00paboTKu
MH(pOopMaLuy;

B pe3ysnbraTe W3yueHUs JUCLIATUIAHBI CTYIEHT JOJKeH:

— 3HaTh OCHOBHbBIE TIOHSITHSI Y 3aKOHBI XMMHH, TeOPeTHYeCKHe OCHOBBLI CTPOEHHUsl BellecTBa,
CBOMCTBA BeIIeCTB U WX PEAKIMOHHYI0 CIIOCOOHOCTb, YC/IOBUSI TIDOTEKAHUs] peaklH, (aKTophl,
B/IASIFOLI[E HAa CKOPOCTb M HarpaBjieHHe MPOTeKaHWs Peakluy, SHepreTuyeckue M3MeHeHUs B Tpoliecce
TIPOTEKAHUSI PeaKl[UH, CIOCOObI BBIPAYKEHMsI KOHILIEHTpPAI[U U CBOWCTBA pPACTBOPOB 3/IEKTPOJUTOB M
He3/IeKTPOJIUTOB, OTpe/ie/ieHre KUCIOTHOCTH Cpe/ibl, 3aKOHOMEePHOCTH MPOTeKaHUsI /IeKTPOXUMHUUE CKUX
TIPOLIeCCOB, MPOLeCChI KOPPO3UM METAJIZIOB U METOZBI 3allUThI OT KOPPO3UH.

— yMeTb WUCIIO/Ib30BaTh TeOpeTHUeCKWe 3HaHUS [jIs pellleHus MpaKTUUeCKWX 3azad, st
WHTepHpeTaIuy pe3y/IbTaToB IKCIIEPUMEHTa

— BJaAeTh 3HaHUAMM (yHJAMEHTAlbHBIX pasZie/ioB XWMWUU [ TIPUMEHeHUs UX B
ripodeccroHaTBLHOM JleATe/TbHOCTH

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI CcOCTaByisieT 5.0 3ayeTHBIX €JUHHUIILI W TpeACTaBjieHa B
tabmue 4.1.
Tabmwiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM 1eATebHOCTH Bcero yacos CemecTpsl

2 cemMeCTp
AynutopHblie 3aHSTHS (BCEro) 72 72
Jlekuyu 36 36
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[TpakTryeckue 3aHATHS 20 20
JlabopaTopHble 3aHSTHS 16 16
CamocrosiTenbHasi paboTa (Bcero) 72 72
OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 12 12
ITpopaboTKa JIEKIMOHHOTO MaTepuasa 27 27
CamocrTosiTenlbHOe U3yueHre TeM (BOTIPOCOB) 4 4
TeopeTHYeCcKoi yacTy Kypca

[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMUHapam 29 29
Bcero (6e3 3k3ameHa) 144 144
[ToaroroBka 1 craya sK3aMeHa 36 36
OO111ast TPYJ0EMKOCTh Yac 180 180
3aueTtHble Eaunnipbl TpygoeMKoCTH 5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHUILIMHLI H BU/bI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/TBI 3aHSITHI TIpUBEZeHbI B Tabwviie 5.1.

Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI U BU/IBI 3aHATHH

. ; =
= e o
2 8 S
= 5 a ) 3=
™ (=P = o = = =~
= o W = o g g =
= | = 2 i 5z >z
Ne Ha3aHusi pa3zgenoB JUCLIATIUHBI = 5 =) 5 o 2 S5
= | £ | g 5 | g3 B&E
S & g | ®¢& gt
3, =} =
g 2| &
O
1 |OcCHOBHbIE MOHSTUS Y 3aKOHBI XUMUU. 2 2 0 9 13 OIlK-2
2 |Crpoenue atoma. [Tepuogrueckuit 6 2 0 8 16 OIIK-2
3aKOH M Mepuouueckasl cucteMa
XUMHUYECKUX 37IeMEHTOB
H..MeHnpeneesa.
Xumuyeckas CBsi3b. 4 0 14
4 | OCHOBHBIE KJ1aCChl HEOPraHWYe CKUX 4 0 18 OIlK-2
coeiiHeHUN. PeaklMoOHHast
CTIOCOOHOCTD BeITeCTB.
PacTBopBI. 6 4 11 25 OIIK-2
6 | OHepreTvka XMMHUUYeCKHX ITPOL|eCCOB. 3 8 17 OIIK-2
XyWMHUUeCKasi TepMOZUHAMUKA.
7 | XuMrueckas KUHeTUKa. XUMHYeCcKoe 3 2 4 10 19 OIIK-2
paBHOBecCHe.
8 | DneKkTpoxuMHueCcKre MpoLecchl. 6 2 4 10 22 OIIK-2
Kopposusi meTasios.
Utoro 36 20 16 72 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

2 cemeCTp

1 OcHOBHBIE ITOHATHS U 3aKOHBI
XUMUH.

[TpegMeT XUMHH. ATOMHO-MOJIEKY/ISIpHAst
Teopusi. OCHOBHBIe MTOHSITUSI: aTOM,
MoOJIeKy/1a, XHMUUECKHI 3/IeMeHT.
[TpocThie U cOXKHBIE BelllecTBa. SBeHue
asutoTporivu. MonekysisipHast Macca.
Mosnbs. MonsipHas macca.
CrexromMeTprUUeCcKre 3aKOHbI: 3aKOH
5KBHWBA/IeHTOB (TTOHSATHE YKBUBA/JIeHTa U
5KBUBaJIEHTHOW MacChl), 3aKOH
TTOCTOSIHCTBA COCTAaBa XMMUUE CKUX
coeiiHeHHUH. ["'a30BbIe 3aKOHBI: 3aKOH
00beMHBIX OTHOIIIEHHH, 3aKOH ABOTa/[po.
[Tepuoanue CKUii 3aKOH U TeOPUs
CTPOEHUSI XUMUYEeCKUX COeUHEeHUHN.

N

Ntoro

OIIK-2

2 Crpoenue atoma. [Teproguueckuii
3aKOH M MepuoAnvecKast CucTeMa
XUMHYEeCKUX 37IeMeHTOB
O.N.MeHpgeneesa.

CrpoeHue aToma U TiepuonyecKast
cucTema 3j1eMeHTOB. KBaHTOBO-
MexXaHh4ecKasi Mofiesib aToMa. ATOMHast
opbuTtans. @opMa aTOMHBIX opouTasei
(s, p). KBanToBbie uncia. [IpuHiun
[Taymu. [IpaBusno ['yuga. I[IpaBuio
KrneukoBckoro. [leproguyeckasi cuicreMa
Y TIOPSIZIOK 3ar0/IHeHUsI SHepreThUe CKUX
yPOBHEe# B CTPYKType aTtoMa. Pasnychbl
aTOMOB 1 MOHOB.
OneKTpoOoTpULIaTeTbHOCTb. JHEPTHs
VMOHM3AI1UM, CPOZCTBO K JIEKTPOHY.
N3meHeHMe CBOMCTB 3/IEeMEHTOB U UX
COeJMHeHUI 10 TIepro/iaM U rpyIinam.

HToro

OIIK-2

3 XumMuuyeckas CBA3b.

OCHOBHbIe BH/IbI XMMHUYeCKOW CBSI3U.
[Tpupoga Xx¥uMUUueCcKol CBsI3U.
XapakTepuCTUKU XUMUUeCKOM CBSI3U.
KoBaneHTtHast cBsi3b, MeXaHU3MEI ee
obpa3oBaHwst: 0OMEeHHBIH, JOHOPHO-
akiienTopHbId. [ToSIpHOCTb KOBa/IeHTHOU
cBsi3u. Teopus BaJIeHTHBIX CBSI3el U
00BsICHEHNEe BaJIeHTHOCTH 3/IEMEHTOB
MEeTOZIOM Ba/leHTHbIX CBsi3eid. OCHOBHOe U
B030y>K/IeHHOe COCTOsIHHE aTOMa.
[TpocTpaHCcTBeHHast CTPYKTypa MOJIEKYII.
Tumbl cBa3ell — o, 1. loHHasa CBA3b.
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MeTtannuueckasi CBsi3b. @U3HUECKOe
COCTOsIHME BelljecTBa. IBepzoe Teso.
OHeprusi KpUCTauinueCckoi pelieTKu.
TUIIbI KPUCTA/UTUYECKUX CTPYKTYP U UX
cBoiicTBa. [ToHsTHE THOPUAN3ALAN.
OCHOBHbBI€ TUITbI TUOPHIU3AI[UH.

HToro

4 OCHOBHbIe K/1aCChl HEOPTraHWYe CKUX
coeliHeHUN. PeakijMoHHast
CNoCOOHOCTD BellleCTB.

Knaccudukanys xumuue cKux
coenviHeHUN. CTernieHb OKUC/IEHUS.
OcCHOBHBIe K/1aCcChl HeOPraHUUeCKUxX
coefiMHeHUM. KHCIoThI, comuy,
OCHOBaHWUSs1, OKCU/IbI, X KIaCCU(UKALIUS
Y XUMUYecKue cBorcTBa. KuciotHo-
OCHOBHbIe CBOMCTBa BelllecTB. CBOMCTBa
am@oTepHOCTH. PeakiioHHas
CTIoCOOHOCTb aM(OTEPHBIX OKCU/IOB U
ruApoKcUoB. Tumebl conelt. VismMeHeHue
KUC/IOTHO-OCHOBHBIX CBOWMCTB 3/1EMEHTOB
0 MepUOZaM U rpyIamM. D/IeKTPOJIUTHI.
ONeKTpo/IMTHYeCKas AUCCOLUALIUS.

Htoro

OIIK-2

5 PacTBOpBI.

PacTtBopsl, TUIIBI pacTBOPOB. [1ponecc
pactBopeHust. CriocoObl BbIpaKEHUSI
KOHLIEHTpAL[M1 pacTBOPOB.
PactBopuMocTs. [TepeHacsbliieHHbIe
pacTBOpbl. JHEPreTUKa pacTBOPEHUSI.
Kpucrannorugparel. CBoricTBa
pPacTBOPOB He3/1eKTPOaUTOB. Ocmoc.
3akoH Bant-Todda. 3akon Payssi.
TemmnepaTypa KulleHus1 ¥ 3aMep3aHusi
pacTBOpOB. Teopusi 3/1eKTPOIUTUUECKOU
guccouyanyu. CTerneHb UCCOLMALUY,
KOHCTaHTa JAUCCOLMaLUN.
N3oronuueckuii kosdduimeHT. CBoiicTBa
pPacTBOPOB 3/1€KTPOJIUTOB.

HToro

OIIK-2

6 DHepreTrvka XUMHUYe CKUX
rporieccoB. XumMuueckas
TepMO/IMHaMUKa.

Xumuueckasi TepMoiiHamMuKa. [ToHsiTHe
XUMHYECKOH cUCTeMbl. THUIIBI CUCTEM.
PaBHOBeCcHOe COCTOsTHUe CUCTeMBbI. THITbI
TepMOJMHaMHUeCKUX MPOL{eCCOB:
obpaTtuMble, HeoOpaTUMbIe,
CaMOIPOMU3BOJ/IbHbIE, DABHOBECHBIE.
OCHOBHbIE TIOHSITUS TePMOJMHAMUKH:
BHYTpPeHHsIsI Heprus, paboTa, Teriora.
[TepBbIit 3aKOH TePMOJUHAMUKH.
[ToHsiThe sHTanbnMU. TerioBol 3¢ dexT
peakLy, K30TepMUuecKre U
5H/|0TepMUYeCKHe peakLiu.
TepMoxumMHUecKre YpaBHeHHsI U UX
ocobenHocty. CTaH/japTHBIE TETIOTHI
obpa3oBaHus BelllecTB. 3akoH [ecca,
cnencTBYe U3 3akoHa l'ecca. [ToHaTue
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SHTpOIMU. BTOpo#i 1 TpeTuii 3akoH
TepMoAiHaMUKU. CaMOTIPOM30BO/IbHbIE
TpOLieCChbl. DHTANbIUNHBIA U
HTPOTNUMHBIN (PaKTOPhl XMMUUECKUX
peakiuii. JHeprus ['nb6ca.

HToro

7 XumMnueckasg KUHeTHUKa.
XuMHUeCKoe paBHOBeCHe.

XuMHUueckass KWHeTUKa. ['oMoreHHble U
reTeporeHHsle peakiuu. CKOpOCTb
XUMHUUYeCKOU peaky. PaKkTopsl,
BJIVSIFOLLIe HAa CKOPOCTb peaKL1u.
BimsiHme KOHIJeHTpalu Ha CKOPOCTh
peakiyu. 3aKOH JIelCTBYIOIIUX Macc.
KoHcTaHTa ckopocTH peakuuu. BivsHue
TeMIlepaTypbl Ha CKOPOCTb peaKLiu.
[TpaBuno Bant-T'odda. Dueprus
aKTMBAalLUU U ypaBHeHHe AppeHUyca.
3aBUCUMOCTb CKOPOCTH pPeakLiii OT
KaTasnu3aTtopa. Karanu3 O6patumMeble u
HeoOpaTHMble XUMHUeCKHe PeaKLvm.
XumMmuueckoe paBHoBecHe. KoHcTaHTa
paBHOBeCHsl. 3aKOH ZIeUCTBYIOLIMX MacC
[ pasHoBecus. [Tpuniun Jle-Illarenbe.
CJBUTr XMMUYeCKOTO paBHOBECHSI.

HNToro

8 DnekTpoxumuueckyre rnpoLecchbl.
Kopposust meTasnios.

OKUC/IUTETbHO-BOCCTaHOBUTE/TbHBIE
peakiuu. CTeneHb OKUCIeHUS,
OKHCJ/IeHMe U BOCCTaHOBJIEHHE.
DJIEKTPOJHBIE TIPOLIeCChI. JNEKTPOJHbIE
rnoreHLan. YpasHenve HepHcra.
lanpBaHMUECKU 3/1EMEHT.
ONeKTpOXUMHUYeCKUe MpPOoLeCChl.
ONeKTpOABWKYLLas CUla
rajibBaHUYeCKOTO 3/IeMEeHTa.
CraHjapTHBIM BOZOPO/IHBIN 3/1I€KTPO/I.
O/IeKTPO/IM3 B pacrjiaBe. DJIeKTPOJIU3 B
pactBope. 3akoHbl Papazes. Beixog 1o
TOKY. KOoppo3ust MeTaiioB: Xumuyeckas,
3JIEKTPOXUMHYEeCKasl. 3aliyTa MeTaljloB
OT KOPPO3UH.

HToro

6

Nroro 3a cemectp

36

5.3. Pa3genbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBS3M C 00ecneurnBarIyMH (MPeAbIAYIMMHA)

4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCLATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromMu (TpeabIIyIUMU) 1

obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIUTUIMHAMY TIPeJCTaB-/IeHbl B Tabsuile 5.3.

Tabsura 5.3 - Paszesnibl AUCIUTUTUHBI M MEXX/IUCIUITAHAPHBIE CBSI3U

Ne| HawmmeHoBaHMe AWCLUIIIAH

Ne pa3zenoB faHHOMW AUCIUTUTAHBI, [I7IsT KOTOPBIX HE00X0AUMO
n3yueHure o0ecrieynBarolX U 00ecreunBaeMbIX AUCLUTUINH

1 2 3 4 5

6

7

8

[peniecTBytoOLMe AUCLUTIIMHBI
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buonoruga + + + + + + + +
2 | Maremaruka + + + + + + + +
3 | dusuka + + + + + + + +
[Tocnepyrowme AVCLUIIVHGI
1 |be3onacHOCTh
€30macHoc + + + + + + + +
JKU3HeleATe/IbHOCTU
2 | T'eoxumus U reoprsmK
€o ueocb 31Ka + + + + + + + +
OKpY’KaroLLel cpebl
'maposnorys ¥ KIMMaro/orust + + + + + + + +
4 | HopMupoBaHUe U CHUKeHUe
3arpsi3HeHUN OKpY>KarolLlen + + + + + + + +
cpefibl
5 | OueHKa BO3/ieicTBUS Ha
1 A + + + + + + + +
OKPY’KaroLLyH0 Cpesy
6 |IIpubOpBI ¥ AATUMKH N N N N N N N N
9KO0JIOTMYe CKOT'0 KOHTPOJISA
7 | IIpoMbllll/IeHHAs SKOJIOTUS C + N + N + N + N
OCHOBaMU TOKCHKOJIOTUHN
8 XI/IMI/IIIECKI/IEUMETO,Z[LI KOHTPOJIS + N + N + N + N
OKpy’KaroLLel cpesbl
KOJIOTUUeCKUI MOHUTOPUHT U
9 | Dkosiornyec OHUTOP + N + N + N + N
OXpaHa OKpY>KarolLer cpe/bl

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETeHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
VCLIATLTUHBI
Buppl 3aHATHI
4]
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& 5 =,
s e = (="
= < )
= < & o 8
(<9}
5 = g % Tz dOopMBI KOHTPOJIA
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£ : :
= O
OITK-2 + + + KoHTposbHast pabora,
Otuer 1o
VH/JVBU/1yaJIbHOMY
3a/lJaHut0, JK3aMeH,
KoHcnekT caMOnoAroToOBKH,
Ornpoc Ha 3aHATUSIX
6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUsA
He npegycmorpeno PYII

7. JIabopaTopHBIA MPAKTHKYM
Copep>xaHue 1abopaTopHbIX 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. PacTtBOpHI
Ntoro
6 DHepreTyvka XUMHUYe CKUX OripesiesieHre TerioBoro 3ddexTa
MpoLeCccoB. XUMUUecKast peakiLiui HerTpair3aluu
TepMOJMHAMUKA. Vtoro
7 XvMHUuecKasi KUHeTHKa. CKOpOCTb XMMHUYECKHX peaKLUu.
XHWMHUUeCKOe paBHOBeCHe. X¥MHYecKoe paBHOBeCHe.
Htoro
8 DneKTpoxuMuyecKye rpoLieccsl. Onexrposus. Kopposus
Kopposust meTasnios. HToro
Wtoro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
Copiep>kaHue MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MpaKTUUECKUX paboT
3 <]
£ Z =
3 = o
Z 2 5
HasBaHus paszenos CopeprkaHue NpaKTHUYeCKUX 3aHSTUN § = = GE
=
S 8 =
2 o' O
= S
2 ceMeCTp
1 OcHOBHBIe IOHATHS U 3aKOHBI BxopHoM KOHTpO/b (HanucaHue 2
XUMUHU. CUMBOJIOB XUMUUECKUX 37IEMEHTOB,
pacueT MOJISIPHBIX MacC COeMHEeHHH,
paccTaHoBKa K03(G(UIIMEeHTOB B
ypaBHEHUsIX peaklii). Pemienue 3agau: 1
) HaXOXKJieHre SKBUBAJIEHTa MPOCThIX
BelleCTB; 2) pacyeT 3KBUBAJIEHTHBIX MacC
MPOCTBIX U CJIOXKHBIX COeIMHEHUH; 3)
pacyeT oObeMa rasa npu HopMaJIbHbIX
YCJIOBUSIX U YCIOBUSIX, OTJTMYHBIX OT
HOpMasbHbIX; 4) pacueT YKcC/ia YaCTHL]
BellleCTBa B OIpe/ie/IeHHOM Macce WUH
oObeMe; 5) pellieHHe 3aJay C
XMMHUEeCKUMH ypaBHeHUsIMY; 6) 3a7jauu
Ha "U30BITOK-HEJOCTaTOK"
Utoro 2
1)orpeziesieHye MOMOXKEHUs] XUMUUECKOTO 2

2 Ctpoenue atoma. [Teproguueckuit
3aKOH M Mepuojinyeckasi CucTeMa
XUMUYeCKUX 3JIEMEHTOB

3/1leMeHTa B Tabnuie MeH/jeneeBa U ero
XUMHUUYECKUX CBOMCTB;CpaBHeHHe CBOMCTB
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O.N.MeHpeneesa.

XUMHUYeCKUX 3JIEMEHTOB: 2)
OKHUCJ/IUTeTbHO-BOCCTAHOBUTE THHBIX;
KHUC/IOTHO-OCHOBHBIX; PaZIMyCOB aTOMOB U
HMOHOB, MeTa/lJTUYeCKUX U
HeMeTa/UTnyeCKUX UCXO/Is1 U3 TIOJIOKeHUsT
B Tabsuiie MeHeneeBa

HToro

3 XumMnueckas CB3b.

1) onpefienieHrie BaIeHTHOCTH U CTeNIEHU
OKHCJIEHHUsI 3JIEMEHTOB B XMMHUYeCKUX
COeZIMHeHUsIX; 2)orpe/ie/IeH st THIla
XUMHUYECKOH CBSA3U B XUMHUYeCKUX
coefvHeHUsIX; 3)u3o00pakeHue
CTPYKTYPHBIX (POpPMY/I BellleCTB; 4)
orpe/ie/ieHMe XMMUYeCKOro THIa
KPHUCTa/UIMYeCKOM pelleTKH BellecTB;
orpe/ieJieHHe CBOMCTB XHUMHUYECKOT0
COeZIMHeHUS UCXOs U3 THIa
KPUCTa/JINYeCKOM pelleTKH; HalMcaHue
3JIEKTPOHHBIX KOH(Urypaljiii aTOMOB B
OCHOBHOM U BO30Yy’KIeHHOM COCTOSIHUM;
5)onpezesieHNst TUTA THOPUAM3ALIUH B
MoJIeKy/iaX BeleCTB; Orpe/ie/ieHre
reoMeTpUU MOJIeKYl; 6)orpesiesieHue
THUIA XUMAYeCKUX CBSI3ei 110 TUTTY
riepeKpbIBaHus OpOvTaseii;pacyer
WOHHOCTH CBSI3U

Htoro

4 OCHOBHBbIE KJIaCChl HEOPraHuye CKUX
coeiiHeHUN. PeakijnoHHast
CTI0OCOOHOCTD BeIIeCTB.

1) HanucaHue GopMys XMMHUUe CKUX
Bell[eCTB; 2) HalMCcaHWe Ha3BaHUM
XUMUUECKUX COeJUHEHUH, onpe/ie/ieHre
KJlacca BellleCTB; 3) coCTaB/eHue
yPaBHEHHWH 3/1eKTPOIUTAYE CKOU
Jvccoluanuy; 4) HarvcaHue ypaBHeHUM
TU/IpO/IN3a, OTIpe/iesieHye TUIIa CoJield; 5)
COCTaB/ieHMe YpPaBHEHUM peaklui
pa3HOro THIA, LIETIOUKU MpeBpalleHUI

HToro

5 PactBopsl.

1)pacueT HaBeCKH [ijisi IPUTOTOBJIEHHS
pPacTBOPOB pa3HbIX KOHLIEHTpaLUii; 2)
pacueTbl Z1Jisl IPUTOTOBJIEHUST PAaCTBOPOB
MeTozioM pa3baBreHusi; 3) ornpeziesieHe
OCMOTHYECKOTO /laB/ieHUsi pacTBopa; 4)
orpe/ie/ieHUe TeI/I0Tbl paCTBOPEeHHS; 5)
pacueT TeMIiepaTyphbl 3aMmep3aHusi U
KWUIIeHYsI paCTBOPOB; 6) BbIUMC/IeHUE
M30TOHHUYeCKoro Ko3dduliveHTa; 7)
orpe/ieJieHUe CTeNeHU U KOHCTAHThI
JIMccoLyaliy pacTBopa; 8) omnpeziesieHre
BOJIOPO/ZIHOTO T10Ka3aresis U peakLu1
Cpefpbl.

HNToro
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6 OHepreTrvka XMMuye CKUxX
MpoLeccoB. XuMUUecKas
TepMOJMHAMUKA.

1)pacuet TerioBoro 3¢ dekra peakijyuu 1o
3akoHy ['ecca; 2) onpesiesieHre TUIa
peakiuu (3K30-, SHAOTePMUUeCKUi); 3)
pacueThbl TI0 TEPMOXUMUYECKUM
ypaBHeHUsIM; 4)oripeiefieHre
CaMOIIPOU3BOJILHOTO HarpaB/IeHUsT
TpOTeKaHUs peakliy; 5)pacueT
TepPMOJIMHAMUYeCKHX IapaMeTpOB
MpOTeKaHUs peakLuu

HToro

7 XumMnueckasgs KUHeTHUKa.
XuMHUeCKoe paBHOBeCHe.

1)3anuch 3aKOHa [IeMCTBYIOLUX MacC J/1s1
XUMHUUYECKUX peakiiuii;2)pacuer
M3MeHeHHUsl CKOPOCTH peakLy Npu
V3MeHeHUH JlaB/ieHus], KOHLIeHTpaLu
peareHTOB; 3) pacueT U3MeHeHHsI
CKOPOCTH peakivy MpU TIOBbIILIeHUH
TemIiepaTypkl 1o npaBuny Bant-T'odda u
ypaBHeHUI0 AppeHuyca; 4)pacueT
TemIiepaTypHoro ko3dduiirieHTa
CKOPOCTH peakljuu; S)ornpeseneHue
SHepryu akTHUBaL[UM peakLuy; 6)
oripejiesieHUsi CMellleHUs] paBHOBeCHsI TIPU
V3MeHeHUH TeMIlepaTyphbl, [jaB/eHus,
KOHL|eHTpaLUK; 7)pacyeT KOHCTAHT
paBHOBeCHS] XUMUUECKHX peakLui; 8)
pacyeT U3MeHeHUs1 KOHLIeHTpaLyi
peareHTOB uepe3 KOHCTaHTy paBHOBeCHsI

HNToro

OIIK-2

8 DnekTpoxumuyeckKyre rnpoLecchbl.
Kopposust meTasnios.

1)HanucaHWe OKUCIUTeTbHO-
BOCCTAaHOBUTEJIbHBIX peaki[uii; 2)
OTMCaHUe MPUHIUTA paboThbI
rajibBaHA4YeCKOro 3/1eMeHTa; 3) 3anuch
ypaBHeHUI peakLMi, MPOTeKarluX B
rajibBaHA4YeCKOM 37ieMeHTe; 4) pacueT
3JIEKTPOJHOr0 MOTeHL1asa Npu
CTaH/IapTHBIX U HeCTaHZAPTHBIX
YCJIOBUSIX; 5) pacueT 3/1eKTPOABIKYLLeN
CWJIbI Fa/TbBAHUUECKOTO 371eMeHTa; 6)
CoCTaB/IeHHe YPaBHEHUI 3/1eKTPO/IHBIX
TMPOLIeCCOB TP 3/1eKTPO/IM3€ PacIijiaBoB
Y pacTBOPOB; 7) BbIUMC/IEHHE MacChl U
00bEMOB 00pa30BaBIIMXCS TTPOAYKTOB B
TpoLiecce 3/1eKTPOJIK3a M0 3aKOHaM
dapages; 8) orpesienieHre BbIX0/A 110
TOKY; 9)CcoCTaB/leHre ypaBHeHUI
peakivi Mpyu XUMHUUYeCKOU 1
3JIEKTPOXUMUUECKON KOpPpPO3Ur
MeTasioB; 10) BbIOOp 3aIUTHOTO
MOKPBITHSI OT KOPPO3UU

HToro

OIIK-2

Nroro 3a cemectp

20
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tabmure 9.1.

9. CamocrosiTesibHast padoTa
Bubl caMoCTosITe/TbHON PaboThl, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbl B

Tabmuia 9.1 - Bugbl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U JOPMHUpPYeMble KOMITeTeHLIUH

<]
e | g3
.2 g 2
Bubl camocTosaTenbHOU S > O
Haseanwust pa3nenoB g =" DOpMBI KOHTPOJIS
6 S 2
paboThI S) g g
=S a =
o o 2
= o
2 ceMecCTp
1 OcHoBHble oHsATAA U | [ToAroToBKa K 4 | OIIK-2 KoHcriekt
3aKOHbI XMMHUU. MpaKTUYe CKUM 3aHATUSM, CaMOMOJTOTOBKY,
ceMHHapam KoHTposnbHas paboTa,
CamocrosiTesibHOE 4 8npoc Ha 3aHATUAX,
TYeT M
r3yuyeHue Tem (BOIPOCOB) €T 1o
TeopeTuueCcKoi YacTu HHAHBHAY;HLHOMY
HU K3aMeH
Kypca 3a/laHUIo0, JK3ame
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
HToro 9
2 CtpoeHue aroma. [ToaroroBka K Koncnekr
[TeproriuecKuii 3aKOH U | TIPAKTUYECKUM 3aHSATUSIM, CaMOTIOATOTOBKH,
repuojuyeckas CUCTeMa | CeMHHapaMm KoHTposbHas pabota,
XUMHYEeCKUX 37IeMeHTOB MPOC Ha 3aHATHUSAX
i Mec SIEMEHTO ITpopaboTKa JeKIIMOHHOTO 4 8 POC Ha 34 ’
O.1.Menpeneesa. MaTepuana TYeT I10
WHJVBUlyaJlbHOMY
Htoro 8 3a/IaHUI0
3 XumMurueckas CBsi3b. [ToaroroBka K 4 Koncrekr
MpaKTUYe CKUM 3aHATUSM, CaMOMO/TOTOBKY,
ceMHHapam KoHTponbHas paboTa,
Ornpoc Ha 3aHATUAX
ITpopaboTKa JeKIIMOHHOTO 4 o p ’
TYeT M
Marepuasa €T 1o
VHJVBU/1yaJIbHOMY
Htoro 8 3a/laHUI0
4 OCHOBHBI€ KJ/IaCChI ITogroroBka K 4 KoHncrmiekT
HeopraHuye CKux TpaKkTUYye CKUM 3aHATUSM, CaMOIO/TOTOBKY,
COeJMHEeHUM. ceMUHapam KonTtponbHas pabora,
PeaK]_[IéIOHHaﬂ TpopaBoTKa JIeKIHOHHOrO 4 8npoc Ha 3aHATUSIX,
m HOCTb B TB. TYeT M
CII0COOHOCTS Bellec Marepuana eT 110
VHJVBU/1yaJIbHOMY
Htoro 8 3a/IaHUI0
5 PacTBOpBI. [Togroroeka K 4 KoHcriekt
MPaKTUYe CKUM 3aHSATUSIM, CaMOMO/TOTOBKH,
ceMHHapam KoHTposbHas pabota,
MPOC Ha 3aHATHUAX
ITpopaboTKa JIEKIJMIOHHOTO 4 8 pOC Ha 3a ’
Marepuasa THET 1O
VHJVBU/lyaJIbHOMY
OdopmiieHre 0TYETOB 10 3 3azianuio, OTUeT 1o
naboparopHbIM paboTam nabopatopHoii pabore
Ntoro 11
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6 OHepreTHKa ITogroroeka K 2 OI1K-2 KoHcriekT
XUMHUYECKUX TPOLIECCOB. | TMPaKTAYeCKUM 3aHATUSIM, CaMOTMO/ATOTOBKH,
XuMHueckast ceMHHapam KoHTposbHas pabora,
TepMOJMHaMUKa. MPOC Ha 3aHATHUSAX
€pMOAMHAMIKA [TpopaboTKa JeKIIMOHHOTO 3 8 POC Ha 3a ’
Marepuasa THET 11O
VHJVBU/lyaJIbHOMY
OdopmneHne 0TUETOB 10 3 3azianmio, OTUeT 1o
n1abopaTopHbIM paboram nabopatopHoii pabore
Ntoro
7 Xumunueckasi kuHetuka. |[loaroroeka K OIIK-2 Koncriekr
XrMHUeCKoe paBHOBeCHe. |TIPAKTUYeCKUM 3aHATUSM, CaMOMO/TOTOBKY,
ceMHHapam KonTtponbHas pabora,
ITpopaboTKa JIeKIMOHHOTO 3 8npoc Ha 3aAHATIAX,
TYeT M
Marepuasna €T 1o
VHJVBU/1yaJIbHOMY
OdopmreHre O0TUETOB T10 3 3aaHni0, OTUeT 110
nabopaTopHbEIM paboTam naboparopHoii pabote
Ntoro 10
8 DnekTpoxumuueckye ITogroroeka K 3 OI1K-2 KoHncriekT
nipotieccel. Kopposus MpaKTUYe CKUM 3aHSATUSIM, CaMOTMO/ATOTOBKH,
MeTaJIoB. ceMHHapam KoHTposbHas paboTa,
MPOC Ha 3aHATHUSAX
ITpopaboTKa JeKIIMOHHOTO 4 8 POC Ha 34 ’
Marepuasa THET 11O
WH/WBH/lyabHOMY
OdopmneHne 0TUETOB 10 3
nabopaTtopHbIM paboTam
Ntoro 10
Wroro 3a cemecTp 72
[ToaroToBka K 3K3aMeHy 36 JK3aMeH
Ntoro 108

9.1. TemblI Jj/Isl CAMOCTOSATE/ILHOT0 M3yYeHHUsI TeOpPeTHUeCcKOo# 4acTH Kypca
1. Tlpegmer xumuu. ATOMHO-MOJIEKY/IIpHasi Teopusi. OCHOBHBIE TTOHATUS: aTOM, MOJIEeKYJIa, WOH,
XUMHUYeCKMM 371eMeHT. [IpocTtele u c1oxHble BemjectBa. Monb. MomnspHas macca. OKBUBAJIEHT,
5KBMBaJleHTHass mMacca. CTexuoMeTpUuecKHe 3aKOHbI: 3aKOH SKBUBAJeHTOB (TIOHSATHE SKBMUBa/eHTa M
5KBHBaJIEHTHON Macchl), 3aKOH MOCTOSIHCTBA COCTaBa XMMMUECKUX COeJUHeHUI. ['a30Bble 3aKOHBI: 3aKOH
00BbeMHBIX OTHOILIEHUM, 3aKOH ABOT'a/[pO, 3aKOH SKBUBAJIeHTOB

10. KypcoBas pabora
He npegycmotpeno PYII

11. PeliTHHrOoBasi cucreMa AJIA OLl€HKH YCII€eBd€eMOCTH CTYAEHTOB

11.1. ban/ibHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIsI
Tabsuiia 11.1 — BasnbHble OLIEHKH /1J1si 37IeMEeHTOB KOHTPOJIsI

. . MakcumasbHbIN
o MakcrManbHbIN MaxkcuMasbHbIN
DeMeHThI yueOHOMH Oasu 3a Iepuop Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuop,
JlesiTeTbHOCTH Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
2 ceMecCTp
Koncriekr 2 1 1 4
CaMOIIOJrOTOBKU
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KoHTposbHasi pabora 10 5 5 20
Ornpoc Ha 3aHATUSAX 8 5 5 18
Ortuer 1o 10 5 5 20
WH/VBUlyaTbHOMY

3aJJlaHUI0

Ortuert 1o ysabopaTopHO 2 6 8
pabore

Wtoro Makcumym 3a 30 18 22 70
Tepuoz,

JK3aMeH 30
Hapacraroipym utorom 30 48 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 33 KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/iCTaB/IeH B Tabnuije 11.2.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH OreHnka

> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasibHOM CyMMbI OansioB Ha gaty KT

4
Ot 60% 1o 69% OT MakcMMasIbHOM CyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha gary KT

11.3. ITepecuet cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U ME)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/IeH B Tabmuije
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Ouenka (ECTS)

3K3aMeH

5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/IMYHO)
85-89 B (oueHb x0poi110)

4 (xopot11i0) (3a4TeHO) 75 -84 C (xopot1i0)
70 - 74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeyzmoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. KoposuH H.B. Obiijasi xumus : yueOHUK fyist BTy30B / H. B. KopoBuH. - 7-e u3z., ucrnp. - M. :
Bricias mikona, 2006. - 556[4] c. : w1, Tabsn. - (ITo6eguTess KOHKypca yueOHUKOB). - Bubmvorp.: c. 546.
-ITpeaM. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3K3.)
2. OcHoBbI 00111e# U pu3nuecKoit xumun: YuebHoe nocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/5136,
CBOOOZHBIM.

12.2. lono/siHMTe/IbHAA JIMTeparypa
1. Tmunka H.JI. O6mas xumus : yuebHoe rocobue as By3oB / H. JI. [inHka. - 11-e w3z, - M.-J1.

CornacoeaHa Ha noprane Ne 4966 14



: 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. fIkynnHa; MuHHCTEpCTBO 00Opa3oBaHUs
Poccuiickoit  ®epepanuy, TOMCKUM TrOCyJapCTBEHHBIM YHUBEPCHUTET CHUCTEM YIIpaB/leHUs U
paguosnekTpoHuKy, Kacdesipa TexHonoruy pasnosneKTpOHHOM ammaparypsl. - Tomck : TMIIIO, 2000. -
157 c. : un (Hamuue B 6ubmoteke TYCYP - 31 3k3.)

3. Tmunaka H.JI. 3asaun v ynpakHeHUs 110 0011jeit XumMun : 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 g5 By30B / H. C. AxMeToB. - M. :
Bbicias mikosa, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - B. 11. (Hasmune B OGUOIMOTEKE
TYCYP - 15 3k3.)

5. Yukun E.B. Xumus [Tekct]: yue6Hoe mocobue / E. B. UukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®epepaiuy, TOMCKMII TOCY[JapCTBEHHBbI YHUBEPCUTET CHUCTEM YIIpAaB/Ie€HUSl M
paro31eKTpoHuKH (Tomck), @akyabTeT AUCTAaHITMOHHOTO 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. [OnekTpoHHbIN pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/1138, cBo60AHBIH.

12.3. YueOHo-MeToAMYECKOE TOCO0HE ¥ MPOrPpaMMHOe o0ecreyeHme

1. Xwumusi: MeToguueckue yKa3aHUs [jisl TIDOBeJIeHUs TIPAKTUUeCKUX 3aHATHH, J1ab0paTOpPHBIX
paboT ¥ OpraHu3aIvy CaMOCTOSATE/ILHON pabOThI CTYEHTOB T0 JAUCLUIUTMHE «XuMush» / TuxoHoBa M. B.
- 2015. 26 c. [OnektponHbli pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/HBIM.

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

3. Yukun E.B. CoopHUK 3azau 110 001jeit xumuu [Tekct] : yue6HO-MeToguueckoe nocobue / E.
B. UukuH; per. kaHz. xuM. HayK A. . I'ananos; pen. C. 5. AnekcangpoBa; MunrcTepcTBo 00pa3oBaHust
u Hayku Poccuiickoii ®epnepauyy, ToMcKui rocyapCTBeHHBbI YHUBEPCUTET CUCTeM YIIpaB/ieHUsl U
pazsro31eKTpoHUKU (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHBIM YHHUBEPCUTET CUCTeM yIpaB/ieHus U
paanosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubnoreke TYCYP - 100 3K3.)

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

5. COopHUK 33/iau ¥ yrnpa)KHeHuH 1o o6meit xumun: COOPHUK 3a/jau ¥ yIpaXKHEeHUH 110 001riei
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHbIM pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/642, cBo60gHBIIA.

12.4. Ba3bl AaHHBIX, HH(OPMALIIOHHO CTIPABOYHbIE U MOUCKOBbIe CUCTEMbI
1.  http://edu.tusur.ru — HayuHO-00Opa30BaTe/IbLHBIM ITOPTA
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdbOpPMaIMOHHO-CIIPaBOYHbIE
pecypchl
3. http://elibrary.ru — HayuHasi 371eKTpOHHasi OUOIMOTEKA
4. http://Wwww.twirpx.com — 3/1eKTpPOHHbIe KHUTH 10 XUMHUH
5. http://mv-tihonova.ucoz.ru - UHpopMalMOHHbIN calT Ass cTygeHToB TY CYPa

13. MarepHua/ibLHO-TeEXHMYECKOE ofecrneueHre JUCHHUITHHBI
XUMMUeCcKas 1ocyia, XMMUUecKue
PEaKTHBBI, Ka/JIOpUMETPhbl, HAbOOp apeoMeTpOB, BOASHas 0aHs, TEPMOMETPBI, 3JeKTpUUeCKast
TIJTUTKAQ,
MeTasTndecKre U rpaUToBbIe 31eKTPO/Ibl, IITATUBEI.

14. ®oHp OLeHOUYHBIX CPe/JCTB
@DOH/I, OLIEHOYHBIX CPe/CTB IIPUBeJleH B TIPU/IOKeHNUH 1.
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15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI
be3 pekoMeHa11H.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOU AJNCHUITIIMHE
Xumuna

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crernuanbHOCTh): 05.03.06 IKo/10rus ¥ NMPUPOAOIIO/Ib30BaHHe
HanpaBneHHocTs (1po¢uib): IK0M0rus U NPUPOAOI0/Ib30BaHHe

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 1

Cemecrtp: 2

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— crapiuii ipenofaBatenb Kadh. POTOM TuxoHoBa M. B.

JK3aMeH: 2 ceMecTp

Tomck 2016

CornacoeaHa Ha noprane Ne 4966 17



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 mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM 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

OIIK-2

B/aJileHreM 0a30BbIMU 3HAHUSIMU
(byHIaMeHTa/IbHBIX pa3ziesioB GU3UKU, XUMUH U
O6uosioruu B 00beMe, HeOOXOAUMOM ISt
0CBOEHUS (PU3NUECKUX, XUMUUECKHUX U
O10/IOrMUeCKUX OCHOB KOJIOTHU U
MIPUPOZIOTIOIb30BaHUs; METOAAMH XUMHYEe CKOTO
aHasiM3a, 3HaHUSIMU O COBPEMEHHBIX
JTMHAMWYeCKUX TIpoIieccax B MPUPOJie U
TexHocdepe, 0 COCTOSTHUU reocdep 3emiu,
9KOJIOTHH U IBOTIOMN 010 Chepsl, T100aTbHBIX
9KOJIOTMUeCKHMX Tpob/iemMax, MeTolaMy 0Tbopa
Y aHa/IM3a reoJIoTMYeCKUX U OUOIOrUUeCcKuX
1po0, a Tak)Ke HaBbIKAMU UIeHTU(PUKALIN U
oIMcaHus OMOIOrUYeCcKOro pa3HooOpaswus, ero
OLIeHKH COBPeMeHHBbIMU MeToZaMu
KO/TM4YeCTBEeHHOU 00paboTku nH(opMaLum

[lo/mKeH 3HaTh OCHOBHBIE TTOHSITUS U
3aKOHbI XMUU, TEOpeTUUeCK1e OCHOBBI
CTpOEeHUs BellleCTBa, CBOMCTBA BeLECTB U
VX PeakIMOHHYIO CIIOCOOHOCTb, YCIOBHS
TpOTeKaHUs peakli, (haKTOpkI,
B/USIIOIIME HAa CKOPOCTb U HarpaB/ieHue
MIpPOTEKaHUs peakLvu, SHepreTuuecKue
V3MeHeHUs B TIpoljecce MPOTeKaHUsI
peaKLyH, CrioCo0bl BhIPayKeHUSI
KOHL|EHTPAL1i U CBOMCTBA PaCTBOPOB
3/IeKTPO/IUTOB Y HE3/IEKTPOJIUTOB,
oripefiesieHUe KUCIOTHOCTU CpeJbl,
3aKOHOMEPHOCTH MPOTeKaHUsI
3J1IEKTPOXUMUUECKHX MTPOLIeCCOB,
TMIPOL{eCChI KOPPO3UM METaJIJIOB U METO/IbI
3al[UThl OT KOPPO3UH. ;

[o/mKeH yMeThb MCIO/b30BaTh
TeopeTUueckKue 3HaHUS [I7Is pellieHus
MpaKTUUeCKUX 3ajjau, [1/1s1 UHTeprpeTalyn
pe3y/IbTaToB SKCTIePUMEHTa ;

[o/mKeH BnaieTb 3HaHUSIMU
dbyHIaMeHTaIbHBIX pa3fe/ioB XUMUU [IJIst
TIpUMeHeHHs UX B TIpodecCcroHaIbHOU
JesiTeIbHOCTH;

OO1e XapakTepUCTHKH TOKa3areseld U KPUTEpUeB
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdIlaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
1 TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/iesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET IeHCTBUS

r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, IPUHLIUTIBI,
TIpOoLIeCChl, 00IIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

O6nagaeT Auana3’0HOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
orpefie/IeHHbIX TIPo6JieM B
obnacTy KUcc/ie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBepIleHKe 3a/iay B
WCCJIe/IOBaHUH,
npucrocab/ivBaeT cBoe
TioBe/ieHue K
obcTosITeNIbCTBAaM B
peleHHH pobiem
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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

3BOJTIOLIMK  Brocdepsl,
reoJIOTHUeCKUX U  Ouosoruueckux 1poo,

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Komnerenuua OITK-2

OIIK-2: BnaseHvieM 0a30BbIMH 3HaHUSIMH (DYHJAMEHTa/JbHBIX pa3fenioB (GU3NKH, XUMHH U
Ouosorun B 00beMe, HEOOXOJUMOM JIJIsi OCBOEHUS (hU3NUEeCKUX, XUMHUUECKMX U OMOIOTHUeCKUX OCHOB
9KOJIOTUA U TPHUPOJOMNO/b30BaHUs; METOJAMU XUMHYECKOrOo aHalu3a, 3HaHWSAMM O COBPEeMEHHBIX
JUHaAMUUeCKUX TIpolleccax B Tpupofie U TexHocdepe, 0 cocTtosHuU Treocep 3emsu, 3KOJOTHU U

r00anbHBIX SKOJIOTMUECKUX TIpo0bjiemMax, MeToJaMd OTOOpa W aHa/k3a
a Takke HaBbIKAMU HWJAEHTUOHUKAIIMKA U  OMUCAHUS

OMoOrMUeCcKoro pasHooOpa3usi, ero OI[eHKH COBPEMEHHLIMH MeTOJaMH KOJMYeCTBeHHOH 00paboTKu

MH(pOpMaLK.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TnipeZicTaB/IeHbl B Tabuiie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OL€eHUBAHKS

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

CocraB 3HaThb Y™meTb Bnagets
CopneprkaHue OCHOBHBIE TOHSITUS U WCII0/Tb30BaTh 3HaHUSIMU
3TaroB 3aKOHbI XUMUU, TeopeThUeCKre 3HaHUS byHaMeHTaTbHbIX

JUTSL PellieHust
MpaKTUUeCKUX 3ajjau, /s
WHTeprpeTarun
pe3y/ibTaToB
9KCIIePUMEHTa

pa3esioB XUMHHU JJIsI
NpUMeHeHHs UX B
ripogeccroHaTbHOU
J1esiTe/IbHOCTH

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;
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pabora; pabora;
* IloaroroBka K * TloaroroBka K
JK3aMeHy; JK3aMeHy;
Wcnons3yemsblie * KoHntposbHasi pabora; | * KoHTtposbHasi pabora; | * OTuer 1o
CpeACTBa * Otyet no * Otyer no WHIUBUYaIbHOMY
OLI€HUBAHUSA VIHJVBU/lya/JIbHOMY VIH/IUBU/ya/IbHOMY 3a/laHHIO;
3a/1aHUIO; 3a/IaHUIO; * JK3aMeH;
* Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * OK3aMe€H;
e OK3aMe€H; * ODK3aMeH;
* KoHcnekT * KoHcrekT
CaMOIIOATOTOBKY; CaMOIIOITOTOBKY;
e OK3aMeH; * DK3aMeH;
@dopMyIMpOBKa MOKasaTese W KPUTepHeB OL[eHHMBAaHWUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — Tloka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OminuHo * OCHOBHbIE TTIOHATUS * peluaet * OT/JIMYHO B/IafieeT
(BBICOKHIi YPOBEHb) | XUMHUH; pa3sHOIUIaHOBbIE 3HAHUSAMU
* BOOOAHO MpakTU4YeCcKue 3a1auu C dbyHAaMeHTabHBIX
(bopMym/]pyeT HCII0/Ib30BaHUEM pa3aesioB XUMHU U

XUMUYECKHEe 3aKOHBI;
* BOCIIPOW3BOJUT
TeopeThueCcKui
MaTepuan 6e3
WCTI0/Ib30BaHMsl yueOHOTOo
1ocoomus;

* cBOOOJHO U3/IaraeT
MaTepuan B yCTHOU
(opme;

* aHa/U3UpPYyeT U
BOCTIPOU3BOJUT
B3aMOCBSI3b
XUMUYEeCKUX TIOHSATHH U
3aKOHOB;

TeopeTUueCKUX 3HaHUM;
* yMeeT NIPUMEHUTH
TOJTyueHHbIe 3HAHUS JJis
WHTepIIpeTalun
pe3y/ibTaToB
9KCIIepPUMEHTA,
CaMOCTOSITe/IbHO
chopmynupoBaTh
BBIBO/IbI;

* CaMOCTOSITESTbHO
aHa/M3MpyeT CXOAUMOCTb
TIO/TyYeHHBIX
pe3y/ibTaToB
JKCIIepUMeHTa C
TeopeTuueCKUMHU
TIPeATIOChITKAMU;

YCITeIIHO TIPUMeHsIeT X
JI7IS pellieHust
rpodecCcroHaNbHbIX

3a71ay;

Xopotiio (6a30BbIii
YPOBEHb)

* 3HaeT OCHOBHbIE
TIOHSTHUST XUMUU;

* (dopmynupyet
XUMUUeCKHe 3aKOHbI;

* BOCIIPOW3BOJUT
TeopeThuueCcKui
Marepuarn C
MCTI0/Ib30BaHUEM
TeopeTUueCKUX 3HaHUM
WM yuebHOro mocobusi;
* YaCTUYHO M3/laraeT
MaTepuas B yCTHOU

(opwme;

* pelllaeT MpakTHueCKHe
3a/jaui 6a30BOT0 YPOBHS
C WCTI0/Tb30BaHUEM
TeopeTUueCKUX 3HaHUMN
w1 yuebHOro mocobus;
* yMeeT NMPUMEHHTH
TIO/TyYeHHbIe 3HAHUS [IJIsT
WHTEepHpeTaLun
pe3y/ibTaToB
JKCIIEPUMEHTA,
chopmMynupoBaTh
BBIBO/IBI C
WCTI0/Ib30BaHUEM
yueOHOT0 1oCoous;

* aHaIU3upyeT

* B/aj/ieeT 3HAHUSIMHU
dbyHAaMeHTabHBIX
pa3ziesioB XUMHUHU U
TIpUMeHSsIeT UX JJist
peliieHust
rpodeccroHambHbIX

3a71ay;
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CXOZIUMOCTD TIOTyYeHHBIX
pe3y/bTaToB
JKCIIepUMeHTa C
TeopeTUye CKUMH
TIPeATOChITKAMU C
TIOMOII[bIO PYKOBOJAUTEJISI
KOMaH/[bl WA

dhopmynupyet
XUMHUUeCKHe 3aKOHbI;

yueOHOTO 1oCoOus;

rperniofiaBare’is;

YI0B/IETBOPUTE/IEH | ¢ 3HAeT OCHOBHLIE * pelllaeT MpakTHUYeCKHe | * BrajeeT 6a30BLIMHU
0 (TIOporoBbIv MOHSITUSL XHMMUU; 3a7iaun 6a30BOTO YPOBHSI | 3HAHUSAMU

YPOBEHb) * YaCTUUHO C HCII0/Ib30BaHUEM dbyHAaMeHTabHBIX

pas3fiesioB XMMHUHU U
TIpUMEHSIeT UX [I/Is

* BOCIIPOM3BOIUT peleHus
TeopeTruyeCcKuit rpodeccroHanbHbIX
marepuar C 3a7iay;
HCII0/Tb30BaHHEM

yueOHOT0 1oCcoous;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a7lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMBbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB W (WJIK) OIbITa
JleSTe/IbHOCTH, XapaKTepu3yIOLUX STambl (OPMHUPOBAaHUSI KOMIIETEHLIMA B TpoLlecce OCBOEHUS
oOpa3oBare/IbHOM MPOTrpamMMbl, B C/IeYIOIIeM COCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY
— Ilpegmer xumuu. ATOMHO-MOJeKy/IsIpHast Teopyst. OCHOBHBIE TIOHATHUS: aTOM, MOJIEKY/Ia, UOH,
XUMHUUeCKU 371eMeHT. [IpocTele U cnoxHble BeljectBa. Monb. MonsipHass macca. OKBUBAJIEHT,
5KBMBa/lleHTHasg Macca. CTexyoMeTpUUecKre 3aKOHbl: 3aKOH 3KBHMBAjJIeHTOB (MOHATHE SKBUBA/JeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH MOCTOSTHCTBA COCTaBa XUMHUUECKUX COeZUHEeHUM. ['a30Bble 3aKOHBI: 3aKOH
00BeMHBIX OTHOLIIEHUH, 3aKOH ABOra/[po, 3aKOH SKBHBa/IEHTOB

3.2 Tembl HHAUBUYa/TbHBIX 3a/lAHUH

— WupguBupayanbHoe 3asaHue «OCHOBHBIE TIOHATUS M 3aKOHbI XuMuUU» 1. OfMHAKOBOe /I YMCJI0
Monekya B 0,5 r a3ora u 0,5 © MeTaHa? 2. BeIUMC/IUTE MOJISIDHYIO MacCy BelleCTBa, ecjid Macca 500 m
ero mapoB 1ipu 87 0C u pgaBnenuu 96 kIla paBHa 0,93 r. 3. Haiitu (akTop 5KBHUBa/eHTHOCTU U
9KBUBaJIeHTHYI0 MaccCy 3/ieMeHTOB B coefiHeHUsix: MgO, NiCl2, CaF2. 4. HailTu 5KBUBa/IeHTHbIe MaCChl
coepunenuii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Omnpegenute 06beM a3oTa (H.y.), UCIIO/Ib30BaHHOTO
JJ1s1 CUHTe3a aMMMaKa, eCc/Iv MoayuyeHo 8,5 I poAyKTa peakLyu.

— WupuBupyanbHoe 3ajaHve «CTpoeHue aroMa. MepyuojuvecKyud 3aKOH U [epuojuyveckast
cucTteMa XUMUueckux 3nemeHToB [I.M. MeHgeneeBa» 1. HanuiuuTte 3/1eKTPOHHBIE KOH(MUTrypaLviu
c/lefiyolyMx aroMoB U WoHOB: In, Ba2+, Cll. 2. B kakoil rpymmne, NOArpynre U Mepuojie HaXOAWUTCS
sneMeHT Sb? K kKakoMy cemMelCTBy OH OTHOCUTCA? YKaKuTe, Kakue 3/1eKTPOHBbI Y 3TOr0 3/ieMeHTa
SIBJIAIOTCSI Ba/leHTHbIMU. KakoBa MakcHMasibHasi BaJIeHTHOCTb 3TOro 37emMeHTa? IlpuBeanTe 371eKTPOHHO-
rpaduueckoe n300pakeHre BaJleHTHBIX 1eKTPOHOB, OIMHUIIIUTE UX COCTOSIHHE KBAHTOBBIMH unc/iamMu. 3. B
KakoM Tiepuofie, TPyIilie W TOATPYyIIe HaxOAWTCS 3/eMeHT, eC/M ero 3/eKTPOHHas KoHQUryparius
3aKaHuMBaeTcs1 Ha 6s25d10. HazoBure 3T0T 3/emeHT. KakumMu cBolicTBaMM 00/1aaeT 3TOT 3/I€EMEHT —
OKUC/TUTeTbHBIMUA WJTH BOCCTaHOBUTE/ILHBIMU? OOBsicHuTe TiouemMy. 4. Kakoit u3 snementoB — Mg umu Cl
Oyzer obGnazath Oosiee BbIpa)KEHHBIMH HeMeTa/JTHUeCKUMH CBoWcTBaMu ? Kakumu cBoicTBamu OyayT
00/s1alaTh COeJUHEHHUST TUX 3JIEMEHTOB — KUCOTHBIMM WA OCHOBHBIMHU? OOBSICHUTE C TOUKH 3DEHMUs
3/IeKTPOHHOM KOH(UIypaluu U MOJIO’KEeHUST 3/IEMEHTOB B [ePUOANUECKOU crucTeMe. 5. Y Kakoro sjeMeHTa
paguyc aroma Oonbiie — y Li i Cs? OObsCHUTE C TOUKM 3peHUsi 37IeKTPOHHOM KOH(UTyparuy u
TI0JI0)KEHUSI 37IEMEHTOB B MeprUouyecKoli cucteMe. Kak 3To BMsieT Ha X XMMHUUeCKUe CBOMCTBA?

— WnpuBupyanbHOe 3ajjaHue «XWUMHUUecKass CBsisb» 1. V300pasuTe CTPyKTypHbIe (DOPMYJIBI
CelyIOLUX COeIUHEHUM U YKa)KUTe BajIeHTHOCTb U CTEeINeHb OKUC/IEeHUs] KaXKJOro 37eMeHTa B 3THUX
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BemjectBax: Al203, As203, Cl2, H2S, CuSO4. YkaxuTe TWUIT XUMHUYECKOW CBSI3U MJi1 KaXK[O0ro
coeguHeHus. 2. OrnpefenuTe TUI KPUCTA//IMUECKOM peIIeTKU [/ ciaefyrommx coefuHeHuii: NakF,
CoSO4, Si, Pb, N2. Kakumu (pr3nuecKUMHU CBOMCTBaMM (IIPOYHOCThL CBSI3W, TemrlepaTypa I/iaB/ieHUs],
MeXaHUUeCKrWe CBOWCTBA, 3JI€KTPOMPOBOAHOCTb) 00/1ajaloT [aHHble COeAWHEHWs U Trouemy? 3.
[IpuBenuTe 371eKTPOHHO-TpadUeckoe W300pakeHWe BaleHTHBIX J7eKTPOHOB aTomMa P Bo Bcex
BO3MO)KHBIX COCTOSTHUSIX (OCHOBHOe, B030yx/jeHHOe). KaKyto BaleHTHOCTb MOXKET TpOosiB/ATL dochop B
3TUX cocrossHusix? IlpuBeguTe TIpUMephbl COeAWHEHHWM, YKaKuTe BajeHTHOCTb ¢ocdopa. 4. Kakyro
reomerputo nuMmeeT Mmosiekyna AlF3? TlpuBeaurte 37eKTpoHHO-rpaduueckoe m3o0pakeHHWe BaleHTHBIX
3JIEKTPOHOB B3aWMOZEHCTBYIOUINX aTrOMOB, YKaXWTe, KaKhe W3 HHUX Yy4yacTBYIOT B 00pa3oBaHWU
XUMUYecKuX cBs3eil. KakoB Tum rubpuavsanuu atroma amoMuHusi? HapucyliTe TpOCTpaHCTBEHHYHO
CTPYKTYPY 3TOM MOJIEKY/IbI, TOK&)XUTE TIepeKphIBaHUe aTOMHBIX OpOUTanel, yKa)KuTe TUTIBI CBsi3ei (T1,0).
5. Hcrnonp3ys 3HaueHUsi OTHOCUTENIbHOM 3/IeKTPOOTPHULIATEIbHOCTH, PaCIOOXKUTE — CJIeyIOLe
coefvHeHUs1 B Topsiake Bo3pacTtaHusi MoHHOcTH cBsasu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux
CTPYKTYpHble (POPMY/IbI U YKaKUTe, K KaKOMy arOMy CMeLaeTcsl JIeKTPOHHAas IJIOTHOCTb B 3THUX
COeJMHEeHUSIX.

— WnpuBupayanbHoe 3ajaHve «OCHOBHBIE K/aCChl HeOPraHWUeCKuX coeauHeHui» 1. Hamuiumre
(dopmynbl BelllecTB: Cy/ib(ar JUTUS, TlepXjaopaT aMMOHUsS, HMOAuJ CBUHIIA, TWApokcuz Mapradiia (II),
TUIPOKCU], MarHusi, oprodocdopHasi KMC/I0Ta, a30TUCTast KUucaoTa, okeug ceuHiia (IV), okcug xpoma (VI
), okcug docdopa (III). 2. Ha3zoBute cneayrolle coeJuHEHUs] IO COBpeMeHHON HOMEHK/aType M
YKakUTe, K KakOMy K/acCy HeOpraHM4eCKUX COeJUHeHMM (KWC/IOThbl, CO/MM, OCHOBAHHWS, OKCH[DI,
OuHapHbIe coeauHeHus1) oHM otHocaTcsa: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2,
Sn(OH)2, MnO. Hanumure ypaBHeHHs 3/€KTPOJUTAYECKOW [JUCCOLMALIMA STUX COeJVHEeHUM.

3.Hanummre ypaBHeHust 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 NMpoAyKTbl MOTYT OBITb TOJyueHbl B

pe3ynbrare peakimy Zn(OH)2 ¢ HCI? Hammmmmre ypaBHeHHsI peakLUii, YKaKUTe TUITbI 00pa3yoxcs
cosieli (KuC/asi, OCHOBHasl, HOpMasbHasl), JlaliTe Ha3BaHUS TIOyYeHHBIM coeAuHeHUsIM. 5. Hanwmiure
yYPaBHeHHUsI peakLjui, C TOMOLIbI0 KOTOPBIX MOXKHO OCYILIeCTBUTH C/lefylolye npespaienys: Fe — FeO
- FeSO4 - Fe(OH)2 - FeCl2.

— WnpuBupyansHoe 3amaHue «PactBopbi» 1. Kakoii 06bem 50% pactBopa KOH (0 = 1,538 r/cm3
) Tpebyetcs mnsi mipurotossieHuss 3 1 0,1 M pactBopa KOH? 2. KakoBa MojsipHas ¥ HOpMasbHas
KOHLeHTpanuu pactsopa H2SO3, 700 msn kotoporo cogepxar 20 r H2SO3? 3. B 250 mn pactBopa
cogepxutcs 7,5 r CuSO405H20. Paccuntatb MOJISIpHYO KOHLIEHTpPAL|MIO pacTBopa Cy/b(ara Menu. 4.
Hackonbko noBeicutcsa Tkun v noHusuTcsl T3am pacTBopa Mo CpaBHEHUIO C YMCTOU Bozou, eciu B 100 ¢
BozIbI pacTtBopuTh 60 r caxapo3sl C12H220117? 5. HalijuTe MOMSIpPHYO MacCy He3/1eKTPO/IuTa, eC/id TIpU
pactBopeHnu 28 1 BemectBa npu 27°C ocMoTHueckoe saBieHre coctaBuio 700 kIla. O6bem pactBopa 1
n. 6. TIpu 100 °C pmaBneHWe HaChI[EHHOTO Tapa HaZ, pacTBopoM, cogepskaiuM 0.05 Monb cynbdaTa
HaTpusi B 450 r Bogbl, paBHO 100, 8 kIla. OnpenenuTh KaXKylylocs CTelleHb JUCCOLMALMK Cy/ibdara
HaTpusl.

— WHupuBuayanbHOe — 3ajaHue  «OJHepreTvka  XUMUYECKUX  IIpoLjeccoB.  XuUMHUUYecKas
TepMoJuHaMuKa» 1. PaccuuTaiiTe TeraoBoi 3¢¢eKkT peakiyy, 3anMILIUTe TEPMOXUMHUUYECKOe ypaBHEHHe
peakyu. CKombKo Oapusi M KMC/IOpPOZia B TPAMMax BCTYITH/IO B PeakKIIvio, eC/IU B XOfie Heé BbIJETU/IOCh
2740 x[x Tterotei? 2Ba(tB) + O2(r) = 2BaO(tB) 2. PaccumtaB wu3mMeHeHue sHepruu ['mbOca,
yCTaHOBWTe, TIPY KaKOM TeMIiepaType Harbosiee BePOSITHO MpOTeKaHWe JaHHOU peakiuu — ripu 25 0C wiu
npu 100 0C? ZnO(tB) + CO(r) = Zn(tB) +CO2(r) 3. [ToKakuTe pacueTom, NpU KakKUX TeMmIlepaTypax
BO3MO)XHO TPOTEeKaHUM peakldy B MpsiMOM HampasieHuu. N2(t) + 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 YMEeHbBILIUTD AaBjieHue B 3 pa3a; 0) yBeMunTh KOHL[EHTPALIMIO TapoB BOALI B 3 pa3a; B
) YMeHBILIWTh KOHL|EHTpPAaLMI0 MapoB BoJbl B 2 pasza. 2. Onpejenutb TemnepaTypHb Ko3(hGdULMeHT
CKOPOCTH peakLyH, ec/yd TPy MOHWXKeHur Temriepatypbl Ha 45 0C peakuus 3amejjuiack B 25 pas. 3.
Peakius nporekaet npu 20 0C. OHeprusi akTvMBallMM peakLyd B OTCYTCTBMM Karajau3aropa paBHa 75
k/[>x/Monib, a B TIpUCyTCTBUM Karaiu3aropa — 50 k/[)k/mosib. BOo CKO/IBKO pa3 BO3pacTaeT CKOPOCTb
peakuu B TPUCYTCTBUM Kararm3aropa? 4. B kakoMm HaripaBjieHud OyzieT TMPOMCXOAWUTH CMeIleHHe
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paBHOBecus peakuuu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHN0= -460 /)X eciu: a) yBeJUUUTh
Temrieparypy; 0) yMeHBbIIWTb [aBlieHHWe B CHUCTeMe; B) YBeIWUUTh KOHLleHTpaluio okcuja aszota (I).
5.3anuInTe BbIpa)KeHWe KOHCTaHThl paBHOBecusi Ajis peakumu: H2(r) + 12(r) = 2HI(r) Beriuncaute
KOHCTAHTy paBHOBeCHsl peakiiM, eC/iM HadyabHast KoHLleHTpalusi H2 Obisa paBHa 0,5 Mosb//1, HauabHast
KOHLeHTpaus [2 - 0,2 mosib/n U K MOMEeHTY paBHOBecHs rpopearvposajio 20% Bozopoza.

— WHpuBuayanbHOe 3ajaHue «JJIeKTpOXMMHUYeckKue Tipouecchl. Koppo3uss wmertamioB» 1.
3amucarb Cxemy TajbBaHUUYECKOTO 37IeMeHTa, COCTOSILero U3 KoOaJbTOBOTO M Ka/[IMUEBOTO 3JIEKTPO/IOB,
NIOTPY)KEHHBbIX B PacTBOPbl CBOMX COJIeM; HamucaTb YpaBHEHMs 3J/IeKTPOAHBIX IPOLIeCCOB; HarucaTb
ypaBHEeHVe peakLuH, KOTopas INpoTeKaeT B ra/lbBAHUYECKOM 3/IeMeHTe; paCCUMTaTh 3JIEKTPOABWKYLLYIO
CWIy raJbBaHWYeCKOrO 3/ieMeHTa NpY CTaHJAPTHBIX YC/IOBHSX; PAaCCUMTATh 3JIEKTPOABWKYIIYIO CUITY
rajibBaHu4eckoro syneMeHTa npu Temriepatype 30 OC u KoHueHTpauusax vwoHoB C(Cd2+) = 0,4 mons/n;
C(Co2+) = 0,3 monb/n1. 2. 115 crnefyromyX BelljeCTB HalycaTb YpaBHEHUS 31eKTPOJHBIX MPOLIeCCOB IPU
3/IeKTPO/IM3e M yKa3aTb, Kakue TpPOAYKThI 00pa3yloTcs Ha Kartoje W aHoge: a) pacriaB CaBr2 c
WHEePTHBIMH 3J1eKTpojamMu; 0) pactBop HBr ¢ 1fuHKOBBIM aHO/10M; B) pacTBop Sr(NO3)2 ¢ rpaduTOBBIMU
snektpogamu; r) pactBop CoSO4 ¢ HepaCTBOPUMBIMU 3eKTpoZamMH. 3. Kakue MpoayKTel 00pa3yroTcs
npyu snekTponause BogHoro pactBopa KCl ¢ wvHepTHbIMU 3nekTpojaMu? Hamuiinte ypaBHeHUs
3/IeKTPO/IHBIX MPOLeCCOB. BIUMC/INTE Maccy uini 06beM TIPOYKTOB Ha /1eKTpojiax , 00pa3yrommuxcs Tipy
nponyckanuu Toka cuwiod 10 A B TeueHuu 30 MMHYT, eI BbIXOJ NpoAykTra cocrasiseT 70%. 4.
CocTaBUTh CXeMy KOPPO3MOHHOIO rajlbBaHAUeCKOI'0 3JIeMeHTa, BO3HUKAIOLLero BO B/IaKHOM BO3/lyXe MPU
KOHTaKTe a/JlIOMUHHSA U Xpoma. HarvcaTe ypaBHeHHsl 3/1€KTPOAHBIX MPOLIECCOB M ypaBHeHHe mporiecca
Koppo3ud. 5. LIMHKOBYIO TMJIaCTUHY, TMOKPBITYI0 Me[bl0, OIYyCTW/IM B pacTBOP CEPHOM KHWC/IOTHI.
Onpegenvre TUI MOKPBITHS, HAITUILIUTE yPaBHEHHUS 3/1eKTPOAHBIX IIPOLeCCOB KOPPO3UH, €C/U MOKPHLITHE
He pa3pyLLeHo U B CJlyyae ero paspylleHHs], COCTaBbTe CXeMy rajlbBaHUYECKOrO 3/1eMeHTa.

3.3 TeMbI 0NIPOCOB Ha 3aHATHAX

— Pasgen 1. OcHOBHBIE TOHATHSA U 3aKOHBI XUMUM 1. JlaliTe onpefie/ieHNsl OHATUAM «aToMm». U3
4yero OH COCTOUT, UMeeT Jiv OH 3apsA? [IpyuBesuTe riaHeTapHYO MOZesb CTpoeHust atoMa. 2. Kakos 3apsj
7IeKTpOHA? 3a CYeT 4ero NpoTekaeT XUMUUeCcKas peakliys, B YeM ee CyLIHOCTh? 3. UTo Takoe MosieKya?
Nwmeet v oHa 3apsz? [IpyBesure ripuMepsl MoJeKy/1 BelljecTB. V3 vero onu coctosat? 4. YTo Takoe MOH?
Mwmeetr 1 oH 3apsaz? Kakue ecTb TUIIBI MOHOB U KakK OHU HasbiBaroTcA? [IpuBeauTe mpuMeps! UOHOB
pasHoro turna. Kak ob6pa3yroTcsi Te WM WHbIe TUTBI MIOHOB? OT uero 3aBUCHUT 3apsij MoHa? 5. [IpuBeguTte
TIpUMep XUMUYeCKOro 1eMeHTa B COCTOSHUAX: aToM, MOJjieKysia, UoH. IlosgcHuUTe, B ueM pasHULIA MeXy
3TUMH TpeMsi COCTOSIHUSIMM U KaKUMH CBOWCTBaMM oOnajjaeT Ta Wid MHas dactuia. 6. Uto Takoe
KomuecTBO BemjectBa? Kak oHO o06o3HauaeTcs, B ueM usMepsieTcsi? CKOJIBKO YaCTHI] COZIePKUT 1 MOJTh
BerectBa? Kak o6o3Hauaercsi uncio yactu? 7. Uto Takoe MossipHasi macca? Kak oHa obo3HavaeTcsi, B
uyeM usMepsercsa? Kak paccuurars MOJISpHYRO maccy BelecTB? 8. IlpuBeaure npuMepbl XUMHYECKUX
BerjecTB. UTO MOKa3bIBalOT MOZACTPOYHbIe MHAEKCHI B opMynax xumuueckux BewjectB? 9. Uto Takoe
CTexrioMeTpUUecKre Ko3(pQpULIMeHTbI? [l yero ux pacCTaB/siiOT B YPaBHEHHUSIX XMMUUECKUX peakLvi?
KakoBrl nipaBuia pacctaHOBKH Ko3(duiieHTOB? UTO MOKa3bIBaeT CTeXMOMETPUUYECKUN KO3(D(ULIMEHT B
ypaBHeHun peakiuu? 10. Cdopmynupyiite 3akoH ABorazpo. UTo Takoe HOpMasbHble yCa0BUsA? UTo
Takoe MOJISIpHBIM 00beM raza? Kak oH o6o3HauaeTcsi, B yeM M3MepsieTcsi U yeMy OH paBeH? Kakoii 06bem
3aHMMaeT ra3 KoaudectBoM 1 momb mpu H.y.? 11. Kak paccumteiBaeTcsi 00beM rasa Tpu yCIOBUSIX,
OTIMYHBIX OT HOpManbHbIX? [lpuBeauTe ypaBHeHWe MeHjeneeBa-KnanelipoHa, MOSICHUTE Kakue
BeJIMYMHBI TaM UCIo/b3yroTcs. 12. [IprBeauTe ocHOBHbIe (JOPMYJIBI /Il pacueTa KOMWYecTBa BelljeCTBa.
Kakue BesmMuuHBI /151 3TOr0 UCronb3yroTca? 13. Uto Takoe rpocTele ¥ C/10KHbIe BewjecTsa? Ilpuseaure
ux Knaccudukaiyo. 14. V3 uero coCTosiT OKCU/IbI, COJIM, KACIOThI, OCHOBaHUA? UTO Takoe KUCJIOTHBIE
ocratku? [lpuBenuTte npumepbl 3TUX coefuHeHWi. 15. UTo Takoe skBuBaneHT? UTo Takoe (hakTop
JKBMBAJIEHTHOCTH W KaK OH o0Oo3HauaeTcs? Kak ero MokHO paccumrtarb? [Ijii KakdX 371eMeHTOB OH
SIBJISIeTCsl TIOCTOSIHHBIM U ToueMy? [lpuBegure npumepsl. 16. Kak paccuuMTarh 3KBMBaJ€HTHYH) Maccy
TIPOCTBIX U CJIOXKHBIX BeljecTB? [IpuBesuTe (GOpMyJibl, TIOSICHUTE KaKUe BeJIMUMHbI B HUX WUCIO/Ib3YHTCS.
Kak o603HauaeTcsi 5KBMBajleHTHasi mMacca, B ueM usmepsietcsi? 17. UTo Takoe 5KBHBaleHTHbIN 00beM
raza? Kak ero MoxxHo paccuutars? [IpuBesuTe (opMmyiy, MOSICHUTE KaKve BeJMYUHBI TaM UCTIO0/Ib3YHTCS.
18. CdopmynvpyliTe 3aKOH 35KBHBAajIeHTOB, NPUBEAUTE €ro mareMaThuueckoe BbipakeHue. [IpuBesnute
npyUMep NpuMeHeHHst 3Toro 3akoHa. 19. CdopmynupyliTe 3aKOH MOCTOSIHCTBA COCTaBa BelljecTBa. YTo
Takoe Oeprosmmael? IlpuBeguTe NpUMephbl BelLeCTB TOCTOSIHHOTO W HeMOCTOsiHHOTrO cocrtaBa. 20.

CornacoeaHa Ha noprane Ne 4966 23



CdopmynupyiiTe 3akoH ABOrajpo U CleACTBUSI U3 Hero, nosicHuTe Ha npumepe. 21. Cdopmynupyiite
3aKOH 00BeMHBIX OTHOLLEHUM, TIOSICHUTe, /i1 KaKUX pacueToB OH npuMeHuM. 22. ChopmynupyiiTe 3aKoH
coxpaHeHus Macchl BemjectBa. PA3/IEJI 2. CTPOEHUE ATOMA. IEPMOJVWYECKNM 3AKOH U
NEPNOONYECKASA CUCTEMA XVMNWYECKUX SJIEMEHTOB O.MN.MEHJEJIEEBA. 1. Onuimure
TUIaHeTapHYl0 MoZesb CTpoeHMs: atoma (Mogfenb Pesepdopza), mokakuTe rpadpuueckd. 2. Ha uem
OCHOBAaHa COBpeMeHHas MOZe/lb CTpoeHusi aroma? Kak paccmarprBaeTcsi 571€KTPOH U ero JIBIKeHHe B
sroii mMozenu? 3. Uto Takoe 3yekTpoHHOe o06sako? IlpuBegute Tpaduyecku TpuMep 371€KTPOHHOTO
obsaka atroMa BoZiopozia. Kak n3MeHsieTcsi TIJIOTHOCTh 371eKTPOHHOTrO 001aka 1o Mepe yzasieHus OT siipa u
nouemy? VimeeT nu 3sekTpoHHOe 00smako rpaduifpl? 4. Uto Takoe atomHast opoutanb (AO)? TTouemy AO
MOT'YT MMeTh pa3Hble pa3Mepbi? Kak 3To BiusieT Ha cBoicTBa aroMa? Kak 0603HauaroTcsi rpaduuecku
aToMHble OpOWTany, 3/7eKTPOHbI Ha opburtamsx? 5. I[lepeurciure KBaHTOBbIe uvcsia. [Iyisi uero oHU
UCTo/b3yloTCs? [Touemy Heslb3s onMcaTh /1€KTPOH C TTOMOILBIO TIOHATUN KlacChyecKor (U3MKu (Macca,
KOOpAMHAaTa, MMITybC W T.J.)? 6. Kak o0o03HauaeTcsi r7aBHOe KBAHTOBOe uMc/a0? Kakuwe 3HaueHUs
MIpUHMMaeT [JIaBHOE KBAaHTOBOE UMCIO? 3a UTO OHO OTBeuaeT? UTO Takoe 3HEpreTUUeCKUM ypOBEHb
(97eKTpOHHBIN C/I0M)? 7. DJIEKTPOHBI KaKOr0 SHEPreTUUeCKOro YPOBHS MMEIOT HalMEHBIIYI0 SHEepPruo?
O/eKTPOHBI KAKOT0 SHepreTHueCKOro YPOBHsI HaXoAsTCs Haubosiee 6/M3KO K APy U royemy? Kak cBsizaH
pasMep aTOMHOW oOpOWTamM U TIVIaBHOe KBaHTOBOe uyucio? [lpuBeauTe rpaduueckuii mpuMep
MHOT'03/IEKTPOHHOTO aToMa, mosicHute oTBeT. 8. Kak o0o3HauyaeTcsi mo60UHOe KBaHTOBOE UMC/IO? 3a UTo
OoHO oTBeuaeT? Kakue 3HaueHusi oHO mnpuHMMaer? Kakoil ¢opme opOWTasu OHM COOTBETCTBYIOT?
[TpuBesuTe rpaduueckue mpuMmepnl. UTo Takoe >sHepreTMyeckuii noaypoBeHb? 9. Kak mnpoucxoput
pacilernyieHle 3HepreTUYeckKnx ypoBHel Ha noAypoBHU? Ckombko AO U 3/1eKTPOHOB MOXKET BKJ/IFOUATh
NoAlypoBeHb Toro wiu wuHoro Tura? [lokaxure rpaduyecku. 10. Kak o0603HauaeTcss MarHUTHOe
KBaHTOBOe UMC/I0? 3a UTO OHO OTBeuaeT? Kakue 3HaUeHHsI OHO TPUHUMAET it opOuTaiei pa3HOro TUa?
[MpuBepute Tpaduueckve mpumepnl. 11. Uto Takoe crimH? Kak o603HauaeTcsi CIIMHOBOE KBaHTOBOE
uncsio? Kakve 3HaueHusi OHO IpuHKMMaeT? UTO Takoe Mapasuie/ibHble W aHTUIapasulesibHble CITMHBI?
[TpuBenute rpaguueckue npumepsl. 12. Copmynupyite npuHiun [laynu. CKOMBKO 371€KTPOHOB MOTYT
HAXOIUTHCSI Ha OFIHOM aToMHOW opbutanu? KakoBel ux crivHbl? [IpuBegute rpaduueckuii mpumep. 13.
Cdopmynupyiite mipaBuio KieukoBckoro. OOBsicHUTE C €ro TOMOIIbI, TOUeMy TIpU 3aroHeHU!
SHepreTUUeCKUX yPOBHEH 3/IeKTPOHAMHM CHauasia 3aroJiHsIeTCsl ypoBeHb 6s, a MoToM ye ypoBeHb 5d. 14.
Cdopmynupyiite mipapwio ['yazaa. IlpuBenute rpaduueckuii mpumep Ay d-mogypoeHs. Kak Oyger
NIPOUCXOAUTL IIOJIOBUHHOE 3arlojIHeHWe S5TOro  IoAypoBHA? 15. KakoB IOPSAOK — 3arlo/IHeHUs
SHepreTUUeCKUX yYpOBHeW W MoAypoBHel? UTo Takoe 3/1eKTPOHHAs KOHQUrypalysi atoMa (371eKTpOHHast
¢opmyna)? Kak oHa 3anMchiBaeTcsi? Kakue 571eKTpPOHHbIe KOH(UIypaLyu SIBASIOTCS yCTOWUMBBIMU? 16.
Cdopmynupyiite nepuoauyeckuii 3akoH. 17. Kakyto cTpyKTypy uMmeeT Tabmuiia MeHzeneeBa? YKaKure,
Kak OrpeJle/IuTh Nepuog, rpymnmny, noarpynmy. 18. C Touku 3peHHs 3/71eKTPOHHOM KOH(Urypaluu atoma,
YTO T[IOKa3blBaeT HOMEp 3jeMeHTa B TMEepUOJUYecKOM CHUCTeMe, HOMep TIpyMIbl, HOMep mMepuoja?
[TpuBenure mpumep. 19. Ha kakue cemeiicTBa pa3ziensitoTcs 37eMeHTHI B Tabmie MeHzeneeBa? UeM 3T0
obycsioBneHo? Kakumuy cBoiicTBaMM OHU 00/afialoT (MeTa/uidyeckue, HeMeTannnueckue)? K kakum
CeMeiCTBaM OTHOCSITCS 3/IeMeHThI I7IaBHBIX W 1000uHbIX moarpymnm? IIpuBegute mpumepnl. Kak
V3MEHSIIOTC MeTa/l/IMueckue ¥ HeMeTa/UIMuecKWe CBOWCTBa MO mnepuofam u rpynmnam? [lpuBesnute
npumepbl. 20. Yem ompefensieTcss BaJeHTHOCTh XWMHUECKOTO 3/IeMEeHTa B IVIaBHBIX U TIOOOYHBIX
noarpynnax? Kakue 371eKTPOHBI SIBNSIFOTCS BaJIeHTHBIMH M MOTYT TPUHMMAaTh ydyacThe B 0Opa3oBaHUU
XUMHUeCcKoM cBa3u? 21. UTo Takoe 5Hepryus MoHU3auuu? Kak oHa M3MeHsieTCs 0 MepuojiaM U rpynmnam?
Ob6bsiciute mouemy. IlpuBenuTe mpumepbl. Kak 3To B/MsieT Ha XMMHYeCKHe CBOMCTBA 3/eMeHTOB? Y
KaKHX 3/IeMeHTOB HU3KHe SHepPruu MOHM3aLMy U rnoueMy? 22. UTto Takoe CpOZACTBO K 3/1eKTpoHy? Kak oHO
M3MeHsieTcs 110 TiepuoZiaMm U rpyrnmam? OObscHuTe mouemy. [IpuBegute npumepbl. Kak oHO BiiusieT Ha
XUMHYECKHe CBOWCTBA 3/1EMEHTOB? Y KaKHX 3JIEMEHTOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U rouemy? 23.
Kak u3MeHsIOTCS pafiyChl aTOMOB M MOHOB 10 Mepuozam U rpymnnam? Kak 3To BavseT 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
XMMHUYeCKHe CBOMCTBa 3/eMeHTOB? IlpyBesuTe mnpuMepel. Y KakMX 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 XOPOLUIMMH BOCCTAHOBUTE/ISIMU, a KaKHe OKUC/IUTe/ISIMU U TTIoueMy ?
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PA3LEJT 3. XUMNYECKAS CBfA3b. 1. UeM ompezensitoTcsi XUMAYecKue M (pU3MUecKHde CBOMCTBA
BewlecTBa? 2. YTo Takoe XUMUuecKas CBsA3b? Kakyro IIpUpojy, COIVIaCHO COBPeMeHHbIM IpeJ|CTaB/IeHUsIM,
MMeeT XUMHUecKas CBsi3b? Kak M3MeHSITCs SHeprusi CUCTeMbl TIpM 0Opa30BaHMM XWMHUECKOH CBSI3U U
Kakue cuibl ee obycnasnuBatoT? 3. [IpuBesuTe mpumep oOpa3oBaHUs XUMHUECKOM CBSI3U B MoOJeKysie
BoZopoAa. UTo Takoe MoseKysisipHas opOuTtanb? KakvMu O/DKHBI OBITH CITMHBI B3aMMOZEHCTBYFOLIX
3/IEKTPOHOB, uTOObI o0Opa3oBanack XuMu4eckass cBs3b? 4. [laiiTe orpefesieHHsl XapaKTepUCTHKaM
XUMHWYECKOM CBSI3U: JIJIVHA CBSI3W, BaJIEHTHBIM YTOJ1, SHEPIUs CBA3U. B KakuX eJUHUIIAX OHU U3MepSIIOTCS?
Kak 3aBUCHT 3Heprusi cBsi3u OT ee /aMHbI? Kakasi cBsi3b siB/sieTcst Haubosee npoyHoi? 5. Ilepeuniciute
OCHOBHBIE BH/Ibl XMMHWUECKOU CBS3U. 6. [laliTe ompefiesieHVe KOBaJeHTHOM CBS3U. 3a CUeT UYero OHa
obpasyercsa? 7. Uem 0O0yc/iOBMeHbl HallpaBIeHHOCTb U HAChI[aeMOCTb KOBajeHTHOM cBs3u? 8. Kak
oOpa3syeTcsi KOBaJieHTHasi CBsi3b 0 OOMeHHOMY MexaHW3My? Kakue 371eKTPOHBI MOTYT TPHUHHMATh
yuactue B obpasoBaHuu cBsizu? IlpuBenure rpapuueckuii npumep. 9. [louemy xrMuyueckasi CBSI3b MOKET
obnagate monsipHOCTEIO? UeM o00yc/ioB/eHa MONMSIPHOCTE CBsisu? IlpuBegurte mpyuMep TOISIPHOM
MOJIeKYJ/Ibl, TIOSICHUTE, YTO Takoe 3(h(eKTUBHBIN 3aps[, 3/1eKTpuueckuid MoMeHT aunons. 10. Yto Takoe
KOBaJIeHTHas I0/IIpHAas M KOBaJIeHTHas HerojisipHas CBsA3b? IIpuBesuTe INpuMepsbl BelleCTB C 3TUMU
tunamu cBsa3u. 11. Kak oOpasyeTcst KoBajieHTHasi CBsI3b I10 JIOHOPHO-AaKLIE[ITOPHOMY MeXaHH3My? 12.
[aiiTe ompefesneHre NOHATHUIO BaJIeHTHOCTb. Kak MOXXHO OmpeZie/IuTh BaJeHTHOCTh 3jemMeHTa? Kakue
3/IeMeHTbl MMEIOT TOCTOSIHHYIO0 BajieHTHOCTh? 13. Uem oOyc/ioB/ieHa BaleHTHOCTb, COIVIACHO METOAY
BaJIEHTHBIX CBsi3eii? UTO Takoe OCHOBHOE U BO30Y>KZieHHOe cocTosiHue aTtoma? [IpuBegute mpumepsl. 14.
Kakue »3/1eKTpOHBI SB/SIOTCS BajleHTHbIMM Jiist s,p,d,f — osnementoB? 15. Uem ormpegensiercs
NIPOCTPaHCTBEHHasi CTPYKyTypa Mosekyn? [louemy Mosekynsl MMerOT pasHyro ¢opmy? 16. [laiite
OTpe/iesieHNe THIAM CBSI3W IO MepeKpbIBaHWIO opbuTasneii: o, m 1 §-csa3saM. Kakumu Tvnamy opburasneit
oHu obpa3yroTcsa? [TpuBeaure rpaduueckre npumepsl. CpaBHUTE IPOYHOCTh O- U T-CBsi3U. 17. UTo Takoe
KpaTHOCTb cBsi3u? [IpuBesnTe mMpuMep obpa3oBaHMsl OfWHAPHOM, ABOWHOM, TpoWHOW cBsizu. Kakumu
TUMaMH CBSI3W TIO TlepeKpbIBaHUIO opOuTaseil obpa3oBaHa OJWHApHasi, [ABOWHAs, TPOWHAs CBS3b?
CpaBHMTe IPOYHOCTh 3THX CBsizeil. 18. Uto Takoe rubpujusanys? Kakos ee mexanusm? Kak npoucxoauT
sp-, sp2, sp3 — rubpuan3anusa? Kakyr reoMeTpur0 UMEHT MOJIEKY/IbI C TaKUM TUIIOM TMOpHIU3aIu Y
LieHTpasbHOro aroma? IlpuBeauTe mpumepsl. 19. Pacckaxure 0 CTpoeHMM TBepblx Ten. UTo u3 cebs
Tpe/icTaB/sseT KpuCTa/ulnueckas pemterka? IIpuBegute mipumep. UYUTo XapakTepusyeT 5SHeprus
KPUCTa/UIM4YeCcKol peleTkr? [lepeuncinre xvMMyU4yecKue TUIIbI KPUCTa/LIMdeckKux pewietok. 20. Uto us
ceOsi TIpeZiCTaB/IsieT MOJIEKY/IsSIpPHasi KpUCTa/uTMuecKkasi pererka? Kakve 4acTHLBI HaXOAUTCS B y3/ax
pemreTku? Kakol TN CBA3M MeXAy Yy3/lamMM pelleTKHM? KakoBa 3Heprus Takod KpHUCTa/uIM4yeCcKOU
pemetku? Kakue BemjecTBa MOryT 00pa3oBbIBaTh MOJEKY/IsSIpHbIE KPUCTA/TMYeCKUe —PpereTKu?
[TpuBenure mpumepsl. 21. Uto 13 cebsi mpejcTapisieT aTOMHasi KpHUCTalauueckast perletka? Kakue
YaCTULIBI HAXOAMUTCA B y3/1ax pelleTku? Kakol Tun CBs3u Mexzy y3ziamu perneTku? KakoBa sHeprus
TakoM KpUCTa/uiMueckoit  perleTku?Kakve BeljectBa MOryT  00pa3oBbIBaTb  MOJEKYJIsSIPHbIE
KpucTanmyeckue perietku? IlpuBeaure mpumepsl. 22. KakoB MexaHu3M 00pa30BaHUsI MOHHOM CBSI3U?
UeM xapakTepu3yeTCsi HOHHOCTb CBsI3U? UeM oOTIMuaeTcsl KOBaJleHTHasl MOJIsSpHast CBSI3b OT WOHHOM?
[Touemy woOHHas CBsi3b He 0O0aZaeT HamNpaB/IeHHOCTBIO W Hackimaemocteto? 23. Uro wu3 cebs
npeZicTaB/sieT HOHHAsI KpUCTa/UIMUecKas pelleTka? Kakye yacTULbl HAXOAUTCS B y3/1ax pelueTKU? Kakoit
TUIl CBSI3M MeXJy y3/amMu pelleTku? KakoBa 35Heprvsi TakOM KpUCTa/UIMUeCKOW pelleTku? Kakue
Bell[eCTBa MOTyT 00pa3oBbIBaTh MOHHbIE KpUCTalIMueckue pelieTku? IlpuBenure npumepsl. 24. Uto u3
ceOsi TIpefCTaB/IsIeT MeTa/UTMuecKass KpUCTa/uTiuecKasi pemieTka? Kakue dacTHI[bl HAXOAUTCS B y3/ax
pemtetkr? Yem oOycsioBrieHa CBsI3M MeXZy y3naMu peleTKu? [loueMy B KpHCTa/uIMueCKOil pellleTke
MeTa/l/la 1eKTOHbl HeJ/IOKa/lr30BaHbl? KakoBa SHeprusi TakOM KpUCTalsIM4ecKon perreTkd? Kakue
Bell[eCTBa MOTyT 0Opa3oBbIBaTh MeTaj/yIMuecKue KpUcTaindyeckue peleTku? IlpuBeauTe rprumepsl. 25.
CpaBHUTE TPOYHOCTb, TeMIlepaTypbl II/IaB/IeHUs], MeXaHW4yeCKue CBOMCTBA, 3JIEKTPOIPOBOAHOCTD,
TETJIONPOBOHOCTb, JIETYUeCTb Pa3HbIX THUIOB KPHUCTa/IMuecKux perleToK. OObsiCHUTE, TOUeMy OHU
obnagaroT TemMu W UHbIMU cBokictBamu? PA3EJT 4. OCHOBHBIE K/ITACChI HEOPTAHUYECKNX
COEJVHEHNN. PEAKILIMOHHAS CIIOCOBHOCTH BEIIIECTB. 1. UTo Takoe CTeleHb OKUC/IeHHUs?
Kak ompefenuTs MakCUMa/IbHYHO CTelleHb OKUC/IeHUs 3/eMeHTa? Kak OHa CBfi3aHa C BaJIeHTHOCTBIO? 2.
Kakue 3/1eMeHTBI IpOSBIISAIOT IIOCTOSIHHYIO CTelleHb OKUC/IeHUs? UYeMy paBHa CTelleHb OKWUC/IeHUs
3/IeMEHTOB B TMpPOCThIX BeljecTBax? Kakue npaBu/ia HY)KHO 3HaTh /sl 3allMCH XUMHYECKHUX (hopMyrn
BemlectB? 3. IlpuBeaure knaccudukauuyioo BeljecTB. Kakuve OCHOBHbIe K/acChl HeOpraHWUYeCKUX
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coequHeHUM Bbl 3HaeTe? W3 uero oHu cocroar? 4. IlpuBeguTe Kraccudukaiuio okcuzoB. Kak
oOpa3yroTcs Has3BaHusi OKCcHZOB? Kak Hammcath ¢opMmysy BbICIIEro OKcuja 3jemeHTta? 5. I[puBenute
Knaccudukaiuio KucaoT. Kak obpasyrorcs Ha3BaHus Kuoiotr? 6. IlpuBeawrte  KiiacCU(UKALUO
ocHoBaHui. Kak o0pa3yroTcs Ha3BaHMs OcHOBaHuM? 7. IlpuBeaure knaccudukauuio coneit. Kak
o0pa3yroTcs Ha3BaHus coneii? 8. Uto Takoe 3mekTponut? Kakue BelrjecTBa SBJSFOTCS 37IeKTPOUTAMu? 9.
UTto Takoe 3/1eKTpoIMTUUeCKas Auccoruanus? KakoBbl IpaBu/ia 3alMcy ypaBHEHHH 3/1€KTPOIUTHYECKOH
puccoupanuu? 10. IlpuBeauTe ypaBHeHNs MOJIHOM U CTyIIEHUATOM AUCCOLMALIMM OKCH/I0B, KUCJIOT, COJlen
Y ocHOBaHUM. 11. [111 KaKMX 3/1eMeHTOB XapaKTepHbI KUC/IOTHbIe CBOUMCTBa? ITpuBeaute npumepsl. 12. C
YyeM pearvpyroT KHUCJIOTHble OKcHZbl? IlpyBeauTe nprMepsl peaklyi, JOKa3blBalOLIMX 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 pearupyroT OCHOBHble OKcuzbl? [lpuBeauTe mnpuMepbl peaklyi, [OKa3bIBalOIIUX OCHOBHbIE
cBoyicTBa. [IpuBenTe MpuMep reHeTUUECKOU CBSI3U «3J/IEMEHT — OCHOBHOW OKCHJ, — OCHOBaHue». 15. Uto
Takoe aM(oTepHOCTh? I/l KAKMX 3/1eMEHTOB XapakTepHbl aMm(poTepHble cBOMCTBA? [IpuBeanTe pUMepHI.
16. C uem pearupytoT amdoTepHble OKcuAbI? [IpuBeauTe TpUMepbl peaklyii, A0Ka3bIBaIOL[UX
am¢oTtepHble cBolcTBa. [IpuBenuTe MpyUMep reHETUUYECKOM CBSI3U «3/IeMEHT — aM(OTepHbIA OKCH[, —
amdoTepHoe ocHOBaHUe». 17. Kak M3MeHSIIOTCS KUC/IOTHO-OCHOBHbBIE CBOMCTBA [ijis S- U P-3/IeMEHTOB B
nepuroziax cjeBa HarpaBo? Kak 3TO CBSI3aHO C MeTa/l/IMueCKUMH M HeMeTa/l/IMueCKUMH cBorcTBaMu? OT
Yyero 3aBUCAT KHUCJIIOTHO-OCHOBHbIe CBoMcTBa d-ssmemeHToB? 18. IlpuBesnuTe XHMMHUeCKHWe CBOWCTBA
kuciaoT. 19. TlpuBegute xyMmuyeckve cBoricTBa ocHoBaHWM. 20. [IpuBenuTe npumepbl aM(OTepHBIX
ocHoBaHuM. C yem oHU MoOryT pearnpoBatb? 21. [IpuBesure xumnuueckue corcTtsa coneid. PA3JJEJT 5.
PACTBOPEHI. 1. Uto Takoe pacTBOp, paCTBOPEHHOE BeILeCTBO, pacTBopuUTesb? [IprBeauTe MpUMeEpBI.
[TpuBepuTe KraccU(UKALMIO pacTBOPOB. 2. KakoBbl CXO/CTBA/OT/IMUMS PacTBOPOB C MeXaHHWYeCKUMU
CMeCsSIMUA U XUMUUeCKUMU coefinHeHussMU? UTo u3 cebst mpeiCcTaB/isieT pacTBOP, COIIaCHO COBPeMeHHbIM
npeacrasieHusaM? 3. OrnuilvTe TPOLECC PaCTBOPeHUs] TBEpPZAOro Teja B JKUAKOM pacTBoputesie. Kak
TIPOMCXOAUT KpucTasuu3aus? 4. Uto Takoe KOHIeHTpaLusi? UTo Takoe HaChI[eHHBIM, pa30aBieHHbIMH,
KOHIIeHTPUPOBAHHBIN pacTBOp? 5. OnuiMTe CriocoObI BEIpa)KeHUsT KOHIIEHTPAlli PaCTBOPOB, NIPHUBEUTE
o6o3HaueHusi, GOpPMyJIbl [/IsI pacueTa KOHL|eHTpaLUi, eUHUIIbI h3MepeHusi (MaccoBasi /10Jisi, MOJIsIpHast
J0/15, MOJsSIpHasl KOHLIEHTpaLMsi, MOJIS/IbHAsl KOHLIEHTpalysi, HOpMasbHas KOHLieHTpauus, TUTp). Kak
MOYKHO KPaTKO 0003HauuTh e[MHHUILbI U3MepeHUs] MOJIIPHOM U HOpMasbHOM KOHLleHTpauuu? [IpuBeure
npuMmep. Kak paccumTbiBaeTCsi SKBMBAJIEHT [/l KHUCJIOT, OCHOBaHuM, conen? 6. Yrto Takoe
pactBopumocTh? IIprBesuTe KnaccuUKalFo BeljecTB 110 UX pacTBOPUMOCTH. Kak BiMsieT MoJsipHOCTh
Bell[eCTB Ha UX pacTBOPUMOCTL? Kak B/MseT TeMIlepaTypa Ha pacTBOPUMOCTH BeljecTB? 7. UTo Takoe
TiepeHachIllleHHbI pacTBOp? B KakuX yC/IOBUSX €ro MOXKHO TOMy4yuTh? B Kakux ciiyuasix M30bITOK
pPacTBOPEHHOI'0 BelljeCTBa HauWHAaeT BbINAJaTb B 0CAJOK M3 IepeHachIlleHHOro pactBopa? 8. Kakue
TpoLiecchl TPOTeKaroT Tpu oOpa3oBaHMM pacTBopa? Kak H3MeHsieTCsi TpU 3TOM 3Heprusi CUCTEMBI?
Kakumu akropamu oripefiensiercsi TersioBoit 3ddekr mporjecca pactBopeHusi? 9. Uto Takoe
conbBaTallysl, TUApaTalds, COMbBaThl, TUApaTbI? UTO TpeACTaB/sIOT COO0M KpUCTaIIOTU/PAThI?
[TpuBegutre mpumepsl. Yem o0ycroBneHo obpa3oBanue Kpucramioryaparos? 10. Uro Takoe
J1eKTPO/IUTHLI, He31eKTpoauThI? Kakue BelllecTBa OTHOCATCA K TOMY WIM MHOMY TuUly? YTo Takoe
3JIeKTPOIMTHYeCKass Auccoruaims? UTo Takoe M30TOHWYECKUH KOI(GUIMEHT, ueMy OH MOXKET OBbITh
paBeH, oT yero 3aBucut? 11. Uto Takoe cTereHb Auccouyaluu? Kakue BeljecTBa OTHOCATCS K C/1abbIM U
CUJIbHBIM 3JIEKTPO/IMTaM U noueMy? OT uero 3aBUCUT CTeleHb gucconpanuu? 12. Uto Takoe KaKylasacs
cTerneHb gucconuanuu? s Kakux pacTBOPOB IIPUMEHKMO 3TO ToHsATHe? Kak ee MOXKHO paccunTtars? 13.
Kak 3anuicpiBaeTcsi BbIpaKeHHe KOHCTAHTBI JUCCOLMAIAMN /IS C1a0bIX 371eKTPosuTOB? OT uero 3aBUCUT
KOHCTaHTa Jucconpanuu? Uto 1okasbiBaeT 5Ta BenuuuHa? 14. [lpuBeguTe 3akOH pasBefieHUs
OcraBanbga. Kak 3aBUCHT CTemneHb AUCCOLIMALIMM OT KOHLIeHTpauuu 3nekrtposuta? 15. [lpuBenute
ypaBHeHUe 3/1eKTPOUTUYECKOW AUCCOLMAalU Bozbl. K KaKkoMy THITy 3/1eKTPOJIMTOB OHAa OTHOCUTCS? 16.
UTo Takoe MOHHOe Mpour3BeJeHre Bobl? UeMy OHO paBHO? UeMy paBHa KOHLIEHTpaLjysi MIOHOB BOZOPO/a
Y TUJIPOKCOTPYIII B HEWTpanbHOM pacTBope? KakoBo WX COOTHOILIEHUe B KUC/IOM U 11leJI0uHOM cpefie? 17.
UTto Takoe BOAOPOAHBIM MOKa3aresnb? Kakue 3HaueHHs OH MOXKeT NMpUHUMaTh? Kak OH paccunTbIBaeTCs?
Kak onpezienth Xapakrep cpefbl 10 3HaY€HUIO BOJOPOAHOrO rokasaress? 18. UTo Takoe KoyimMratvBHbIe
cBoiicTBa pactBopoB? 19. Uto Takoe ocmoc? IlosicHure, mpuBenuTe npumep. Ha Kakom ¢usnueckom
sIBJIeHUU OCHOBaH ocmoc? 20. UTo Takoe ocMOTUUeCKOe JaBieHue? [Ipy Kakux yCJI0BUSX ONpezenseTcs
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OCMOTHYeCKOe [aBjieHHe? Kak ero MOXXHO pacCuuTaTrb [/l paCTBOPOB HEe3JIeKTPOJMTOB M PacTBOPOB
snektpoauToB? [IpuBenute 3akoH Bant-T'odda. [11g kakux cucteM oH cripaBefauB? 21. Kak nsmMensiercs
JilaBjleHre HacChbIIeHHOI'0 rapa pacTBopa 10 CPaBHEHUIO C YMCTBIM pacTBoputesneM? [IpuBejure 3akOH
Paynsa fj1s1 He31eKTpOIUTOB M 371eKTPOAUTOB. 22. Kak U3MeHsII0TCs TeMIlepaTypa 3amep3aHusi pacTBopa U
TeMIlepaTypa KUIleHUs pacTBopa [0 CPaBHEHHUIO C UYUCTBIM pacTBopuresneM? Kak MOXHO pacCcuuTaTh
Vi3MeHeHue TeMIlepaTypbl [/I1 He3/IeKTPOJIUTOB M 371eKTPOIUTOB? OT 4ero 3aBUCAT KPUOCKOIUYecKas U
s0y/mmockonmueckass mocrosiHabie? PA3IEJT 6. DHEPTETUKA XMMUUYECKUX ITPOLIECCOB.
XUMMNYECKAA TEPMOIMHAMUJKA. 1. UYto u3ydaeT XUMMUuUecKasi TepMojuWHaMuKa? 2. [laiiTe
orpefie/ieHHe MOHATHIO «XMMHYecKasl cucTema». 3. [lepeuncinre TUINBI XUMUYECKUX CUCTEM, AalTe UX
xXapakTepuctuky. [IpuBeguTe nprmMepsl. 4. Kakue napameTpsl BAUSIOT Ha TEPMOAUHAMUYECKOe COCTOsIHUE
cucreMbl? UTO Takoe CTaHAapTHBIe yCa0BUA? 5. UeM xapakTepr3yeTcsl TepMOAMHaMUYeCKOe paBHOBeCUe
cucteMbl? 6. Kakue TUIbI TepMOAMHAMUYECKUX TIPOLIeCCOB MOTYT MPOTeKaTb B XMMUYeCKUX CUCTeMax?
[Haiite nx xapakrepuctuky. 7. Cpopmynupyiite 1 3aKOH TepMOMHAMMKH, 3allUIINATE ero MareMaThyeckoe
BeIpa)keHHe. [laiiTe ompesiesieHre TIOHSITUSM «TeTUIOTa», «paboTa», «BHYTPeHHsisl SHeprusi». Kak MoXKHO
WHTEePITPeTHUPOBATh TOT 3aKOH MPUMEHHUTETbHO K XUMIueckoMy rporjeccy? 8. Kakasi pabora uaiije Bcero
COBEepIIAIOTCS B XUMUUeCKUX cucteMax? Kak ee MokKHO paccunTaTh? 9. [laiiTe ornpesiesieHUe SHTaJIbINK.
Kak ee MoxHO paccuutarh?. Kak oHa 0603Hauaetcsi, B ueM usmepsiercsi? 10. Uto Takoe TeryioBoit sddekr
peakiuu? Kak oH o603HauaeTcsi, B ueM U3MepsieTCsl, UeMy OH pPaBeH MpH MOCTOSSHHOM /laBieHun? [labite
oTipe/ie/ieHre K30- M SHI0TePMHUECKON peaklii. UTO MOXKHO CKa3aThb O TerioBoM 3¢ deKre 0O6paTumMoro
XumMuueckoro rpotecca? 11. Uro wm3yuaer TepMoxumus? UTO Takoe TepMOXMMHYECKOe ypaBHeHue?
[Tepeuriciure 0COOEHHOCTH 3allCHM TEPMOXMMHYECKHWX ypaBHeHui. 12. YTo Takoe craHapTHast
SHTaBIMS 00pa3oBaHus BelrlecTBa? Kak oHa 0003HauaeTcs, B ueM U3MepsieTCsl U Kakue 3HaueHUs MOXKeT
npuHuMark? 13. Chopmynupyiite 3akoH [ecca. [TosicHUTe CMBIC/ 3TOTO 3aKOHA Ha MpUMepe XUMHUUeCKOn
peakuuu. 14. Chopmynupyiite crefctsue u3 3akoHa [ecca. IlpuBeguTe mMaremaTthuyeckoe BbIpaKeHHeE,
TIOSICHUTe, [l pacyeTa KakoW BeIMUMHBl OHO npuMeHsieTcs. 15. Uto Takoe sHrporusa? B uem oHa
u3MepsieTcsi, Kak o0o3HauaeTcs? Kak ee MokHO paccuuTtaTh? OT Kakux (aKTOpPOB OHa 3aBUCHUT? 16.
ITosicHuTe Ha InpuMepe, Kak M3MEHsIeTCsl SHTPOIMS BellecTBa IpY IOBbIIIEHUU TeMmrieparypbl. C yem
CBSI3aHbl 5TU U3MeHeHUs1? B Kakom arperaTHOM COCTOSIHUM SHTPOIUS Ccamasi BbICOKast M roueMy? 17. Yto
TaKoe CTaHJApTHAsl SHTPOIHUS BeIlecTBa, KaKk OHa 0003HauaeTcsi, B ueM u3Mepsiercsa? 18. Kak MoxxHO
paccuuTaTb M3MEHeHWe SHTPONUM B TMpoLiecce XUMHYeCKuMX peakimii? [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
CaMOTIPOM3BOIbLHOTO TpoTeKaHusi peakimu? 20. Kak paccumrath sHepruto ['mb6ca? Kak oHa
obo3HauaeTcsi, B ueM wu3MepsieTcsi? s Uero MCMosib3yeTcss 3Ta BesMuuHa? KakoBbl KpUTepUH
CAMOTIPOM3BO/ILHOTO TIPOTEKAHWs] peakuud B TPSIMOM W obOparHoMm Hampasnennu? PA3IEJT 7.
XUMNUYECKASA KHUHETUKA. XUMWYECKOE PABHOBECHE. 1. UTto wu3ydaeT XuMHUeCKast
KuHeTHKa? 2. UYTo Takoe KoHIeHTparus? Kak oHa o0o3HauaeTcss? Kak M3MeHsIeTCSl KOHI[eHTpariust
VCXOJHBIX peareHTOB M TMPOAYKTOB TIpU TMpoTeKaHuWu peakuuu? IlpuBeaute mnpumep. 3. [aiite
oripe/ie/ieHle CKOPOCTH XUMHUYeCKoU peakiuu. Kak oHa 0603Hauaercs1? Kak ee Mo)kHO paccuntarh? UTo
Takoe 3/IeMeHTapHbIM akT peakluu? 4. UTo Takoe romoreHHble U reteporeHHble peakiuu? [lpuBenure
npumepbl. 5. UTo Takoe obpatmMble W HeoOparmMble peakiuu? IIpuBegute mpumepbl. 6. OT Kakux
(haKTOpOB 3aBUCUT CKOPOCTb XUMHUUeCKOW peakiuu? 7. Kak H3MeHsieTCsi CKOPOCTb MpU W3MeHeHUU
CTelleHW [UCIIePCHOCTH, arperaTHOro COCTOSIHUS, 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/IB3YHOTCS B 3TOM BbIpa)KeHHWU. UTO Takoe KWHeTUUeCKOe ypaBHeHHe
peakimu? Kakve ecth mpaBwia 3amuck 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 XHWMHUECKOW PpeakUdd OT TeMmrepaTypel? OTBeT mosgcHuTe. 12.
Cdopmynupyiite npaBuno Bant-Todda, mnpuBeaure ero Marematuueckoe BblpakeHwe. 13. Uto
TIOKa3bIBaeT TeMIlepaTypHbIi Ko3dduipieHT ckopocty peaknyu? Kak oH 0003HauaeTcsi U ueMy MOXKeT
ObITh paBeH? 14. Uto Takoe 3ddekTrBHOe coygapeHue vacTull? Kak u3MeHsieTCsl SHepreTHKa CUCTeMbI
TIpY Tlepexo/ie OT UCXOJHBIX peareHTaMm K MpojyKTraMm peakiuu? [IpuBegute rpacdryeckuii mpuMep, OTBeT
nosiciute. 15. UTo Takoe 3Heprusi akTUBaLMu peakiuu? Kak oHa ob6o3HauaeTcs, B uemM usmepsiercsi? Ot
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yero oHa 3aBUCHT? Kak CBf3aHbl CKOPOCTb peakLiMd U 3Heprus aktusauuu? 16. IIpuBesure ypaBHeHue
Appenuyca. [losicHuTe, Kakue BeJIMUMHBI B HEr0 BXOJAT WU KaKylH 3aBUCUMOCTb YCTaHaB/IMBaeT 3TO
ypaBHeHue. 17. Uto Takoe karanusatop? KakoB MexaHu3Mm felicTBusi Karanusaropa? 18. [lavire
orpejie/ieHMe XMMHUYECKOro paBHOBecusl. UTO Takoe paBHOBeCHasi KOHLieHTpauus BelecTB? Kak oHa
obo3HauaeTcs? 19. Uro Takoe KOHCTaHTa paBHOBecuss? Kak oHa o00o03Hauaercsa? Hamwimre
MaTeMaTUueCKoe BblpakeHHe /I KOHCTAaHTbl paBHOBeCUs, TIOSICHWTe, KaKWhe BeJIMUMHbl TaM
VCTIONB3yrOTC? KakoBbl IpaBw/ia 3alMCU KOHCTAHTHI PaBHOBECHS, €C/IM B XUMHYECKOM peakLyy
yUacCTBYIOT TBepJble WM ra3oobpasHbie BeiectBa? 20. Kakue (akropel BAUAIOT Ha CMellleHue
XUMHMYECKOro paBHOBecusi? [losgcHWTe, UTO O3Ha4yaeT CMellleHHe XMMHUYECKOTO DPaBHOBECHUS «BJIEBO»,
«BrpaBo»? 21. Cchopmynupyiite npuHimn Jle-Illatense. Kyza cmeljaeTcsi paBHOBecHe TIPU MOBBILLIEHUN
WV TIOHWKEeHUU Temrieparypsbl, AasiaeHus, KoHueHTpauuu? PA3EJT 8. DJIEKTPOXUMUYECKUE
I[TPOLIECCHI. KOPPO3MAA METAJIVIOB. 1. UTto u3yuaeT 3/1eKTPOXMMUS? 3a CUET 4Yero MpOTeKaroT
/IeKTPOXUMHUYeCKHe Tipouecchl? 2. UTO Takoe OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBbIE peakuuu? [lavite
oripefie/ieHHe TIOHATHUSIM «CTeleHb OKUC/eHHsS», «BOCCTAHOBUTENb», «OKHC/IUTENb», «OKUCIEHHE»,
«BOCCTaHoB/eHUe». [IpuBesure npumMepsl. 3. UTo Takoe 371eKTpoAbl? M3 uero us usrorasnusaror? Kakue
TIPOLIeCChbl MPOUCXOJAT Ha IMOBEPXHOCTU MeTa/VIAueCKOro 3JIeKTpoja IpY IOTPY’KeHWU ero B pacTBOpP
WOHOB 3TOrO0 ke MeTasuia? 4. Kak oOpa3syeTcsi TBOMHOM 31eKTpUuUecKuil cyioi? UTo Takoe 37eKTPOHBIMN
noreHMan? 5. UTo Takoe paBHOBECHBIM 3/eKTPOAHbIN moTeHIMan? Kak oH o0o3HauaeTcs, B ueM
u3mMmepsiercsi? Uto xapakrepusyeT 3Ta BennuuHa? OT yero oHa 3aBUCHT? 6. UTO Takoe cTaHJapTHBIN
BOJIOPOJIHBIN 371eKTpoA? [ uero oH vcrosb3yercs? UeMy paBeH ero 3/1eKTpoAHbIM noTeHnman? 7. Urto
TaKoe CTaHZAPTHBIN JIEKTPOHBIN TOTeHI[Man MeTa/ia? Kak oH 0603HauaeTcs, B ueM usmepsietcsi? Urto
XapakTepusyeT JaHHas BenuurHa? Kakue 3HaueHHWs oHa MoxeT mpuHuUMath? 8. OT Kakux (hakTOpoB
3aBUCHUT 3/1eKTPOJHBIN noTeHMan? [IpuBeanTe rnosHoe U cokpaieHHOe ypaBHeHUs: HepHcra. [TosicHuTe,
KaKue Be/JIMUMHBl TaM WCIIO/NB3YHOTCA. B Kakux C/lydasgX MCIOJb3YyIOTCS 3T ypaBHeHus? 9. Urto
TIOKa3bIBaeT psifl 3/AeKTPOXMMHYECKHUX HarpshkeHMW MeTa/uloB? Kak pacriosiokeHbl MeTasulbl B 3TOM
psay? C uem CBsi3aHa BOCCTAaHOBHUTebHas criocobHocTh MeTasioB? 10. UTo Takoe rajbBaHHUYeCKHM
snemeHT? U3 uero oH coctout? M300pa3uTe yCTPOMCTBO rabBaHUUYeCKOTo 37eMeHTa. 11. Kak 3apspkeHsI
KaroJ, U aHOJ, B TaJbBaHUYeCKOM 3jieMeHTe? Kakue Mporjeccel MpoOTeKarwT y UX IoBepxHoCcTU? [ne
BO3HMKAaeT 3JIeKTPUUECKUM TOK B TraJbBaHUUECKOM 3/1eMeHTe? B KakoM HarpaB/leHUM [ABWXKYTCS
3/IeKTPOHBI B rajibBaHWUecKoM 3eMeHTe? 12. Ha mpuMepe rasbBaHUUYeCKoro 3neMeHTa [daHuais-Akobu
pacCKa)KuTe Kakue 3/1eKTPOXMMHYeCKre IpOoLeCcChl TaM NpoTeKaroT. HamuiuTe ypaBHeHUs! peakLjyui Ha
KaroZe U aHoge. 13. Kak 3amuceiBaeTcsl cxema rajabBaHU4YeCKoro syneMeHTta? [Ipuseaute nipumep. 14. Uto
TaKoe 3JIeKTPOABIDKYIIAs CHJla TaJbBaHUUeCKOro deMeHTa? Kak oHa 0003HauaeTcs, B ueM M3MepSeTCs?
Kak ee moxHO paccuurtars? 15. Uto Takoe sekTposv3? V3 uero COCTOWUT CUCTeMa, I7ie TpOTeKaeT
anekTponnu3? M3o6pa3urte rpaduuecku. 16. Kak 3apspkeHbl KaToj, W aHOA TIpU iekTposnse? Kakue
TIPOLIeCChbl MPOTEKArT Yy MOBePXHOCTH 371eKTpozsoB? 17. Kakve TUIBI 371eKTPOJOB MCIIO/IB3YHOTCS IPH
anekTponuse? 3 uero oHu wusrorasnuBaroTca? IlpuBegure mnpumepsl. 18. KakoBbl 3aKOHOMEpPHOCTHU
TIpOTeKaHUs 3/1eKTpoJv3a B pacruiaBax? Kakue mporjecchl nmpoTeKarOT Ha aHoZe U kKaroge? Ilpusenure
npumep. 19. KakoBbl 3aKOHOMEPHOCTHU IIPOTeKaHUs 3/IeKTposv3a B pacTBopax? Kakue mporjeccsl
MpOTeKaroT Ha aHofe u kKaroge? IlpuBegute mpumepsl. 20. Chopmynupyiite 1 u 2 3akoHbl Papagesi.
[TpuBesuTe MX MaTemaTMueckoe BblpakeHHe. [IosCHWTe, Kakhe BeIMUMHBI TaM HCIIOJB3YIOTCS M MX
eIMHULIbI U3MepeHus. [l KaKMX pacueToB NPUMeHUMBI 3TU 3aKOHbI? 21. UTo Takoe BbIXOZ 110 TOKY? Kak
ero MOXXHO paccuutarb? 22. UTo Takoe KOppo3usi MeTa/yioB? UeM xapakTepu3yeTcs MpoLiecC KOppO3Uu?
[ToueMy KOppO3Ws HeraTMBHO B/MsieT Ha MeTa/UIMueCcKyue KOHCTPYKLMM U usgenus? 23. UTo Takoe
XUMHUYecKasi Koppo3usi? B Kakux cpemax oHa mpoTekaeT? Kakue ObIBAIOT THUIBI XUMUUYECKOW KOPPO3UH?
[TpuBenuTe prMepkl. 24. B ueM 3akitouaeTcsi MeXaHM3M XMMUUeCKOW Koppo3uu? HanuivTe ypaBHeHuUs
peakuuy, npuBeuTe mnpumepbl. 25. OT KakuxX (PaKTOPOB 3aBUCUT CKOPOCTb XMMHUECKOW KOppo3uu?
[ToueMy y HeEKOTOpBIX MeTa/uUIOB CO BpeMeHeM CKOpPOCTb Kopposuu 3amezuisercsi? Kakas cpeza
CII0COOCTBYeT MpOoTeKaHUI0 Koppo3un? IIpuBeauTe npumepsl. [louemMy ¢ poCcToM TeMriepaTypbl CKOPOCThb
KOppo3uu Bo3pacTtaet? 26. Kakue mecTa B U3/ie/UAX ¥ KOHCTPYKLUSX SB/ISIOTCS KOPPO3UOHHO ONaCHbIMU
v noyemy? 27. UTo Takoe 3/1eKTpOXUMMUUeCKass Koppo3us? B Kakux cpefax oHa mnporekaer? 28. B ueM
3aKJTFOUaeTCsl MeXaHU3M 37IeKTPOXUMHYeckor koppo3uu? Kakast cpeia eii criocoberByet? 29. Ha mpumepe
KOPpPO3UM CTalM KWCAOPOZAOM BO3ZlyXa BO BJI&XKHOM Cpefie TIOSICHUTE MeXaHU3M IpPOTeKaHUs
sneKTpoxumuueckor kKoppo3uu. 30. Kakue Metannbl Haubosee TmoJBepkKeHbl Koppo3uu? I[louemy
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HEKOTOpble MeTasllbl, HECMOTPSI Ha WX BBICOKYI0 BOCCTAaHOBHUTEBHYIO CITIOCOOHOCTh, HE TO/[BEPTarOTCSI
koppo3un? IlpuBesuTe mpumepbl Takux MeTasuioB. 31. IlepeuncivTe MeTo[bl 3all{UThl META/JIOB OT
koppo3uu. 32. YUrto Takoe serupoBaHue MeTa/uioB? Kakue BeljecTBa BbICTYIIAIOT JIETUPYIOLUMU
Jo0aBKaMM M KakK OHM BAMSIIOT Ha CBOMCTBa MeTasiia? [louemMy Tipy JIerMpOBaHWMHM MeTajla CKOPOCTb
KOppo3uu 3amezyisieTcsi? Yem 00yCIOB/IeHO TO, UTO COBPEMEHHbIe CTald SIB/ISIOTCS HepyKaBeromMu? 33.
Uro Takoe 3alUTHbIe TOKPLITUS? V3 uero oHM u3rotaBnuBaroTcs? 34. B yeM omiMume KaTOAHBIX U
aHOJIHBIX MeTa//TMYeCKUX MOKPbITUK? [losgCHUTE MexaHW3M 3allUThl TaKUX TMOKPBITUM Ha MpUMepax.
Kakue HemocTaTkm ecTb y TOrO WM HHOTO TUMAa NOKPbITUS? 35. M3 4ero wW3roraB/auBarOT
HeMeTa//TM4yeCcKre 3alluTHble TOKpeITUA? [IprBenuTe pumepsbl. KakoBbl HEJOCTaTKA TaKUX MOKPBITHIA?
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 KaToJHas W aHofHas 3amuTa? [ToscHUTe MexaHW3M 3all[uThl Ha TipuMepax. 38. Pacckaxure 06
W3MeHeHUH CBOWCTB KOPPO3MOHHOM cpefbl. Kakumu criocobamu oHo gocturaetcs? 39. Kakue (akropsr
HY)KHO YYMTBbIBaTh TPU KOHCTPYHMDOBaHUU U3ZeIui, 4TOObI TpeJOTBPATUTh TMPOLIECCHl MPOTeKaHUS
KOppo3uu?

3.4 DK3aMeHaLMOHHbIe 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 3KBUBA/JIEHTOB (MIOHATHE 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-mMexaHMUecKass MoZenb aToma. ATOMHasi OpOuTasb.
dopma aToMHbIX opbutaneii (s, p). 5. KanroBsie uncna. [Ipunuun [Maymu. IlpaBusio I'yHza. [IpaBumio
KrneukoBckoro. 6. Ilepuosuueckass cucremMa Y TOpSIZOK 3ariO/IHEHWsT SHEPreTMUeCKUX YpPOBHEM B
CTPYKType aroma. /. Pajguycbl aTOMOB W WMOHOB. OJIEKTPOOTpHLIATE/IbHOCTb. JHepPrusi HMOHU3aLUH,
CPOZCTBO K 3JIEKTPOHY. VI3MeHeHHe CBOMCTB 3/IeMEHTOB U UX COeJUHEHWH I10 IepruojiaM U Ipymnram. 8.
OcHOBHBbIE BU/bI XMMUUeCKOU CBsi3W. [Ipupoja XxuMuueckon CBS3U. XapaKTepUCTUKU XUMUYEeCKOW CBS3H.
9. KoBaneHTHasi CBs3b, MeXaHM3Mbl ee o00pa3oBaHMs: OOMEHHBIM, [JOHOPHO-aKUenTopHbI. 10.
[TonsIpHOCTb KOBaJIeHTHOM CBSI3U. Teopusi BaJIeHTHBIX CBSi3el M OObsSICHEHUE BaJIEHTHOCTH 3/IEMEHTOB
METO/IOM Ba/IeHTHBIX CBsidel. OcHOBHOe W B030y)XZeHHOe cocTosiHMe aToma. 11. TIpocTpaHcTBeHHast
CTPYKTypa MoJsieKy/a. Tumbl cBa3eit — o, 1. 12. VloHHas cBa3b. MeTannmueckass cBsa3b. 13. dusnueckoe
COCTOsIHMe BelecTBa. TBepioe Teso. DHeprus KpUCTa/UIMYeCKOW pelleTKU. TUmbl KpUCTalIndeCcKux
CTPYKTYp U UX cBoiWcTBa. 14. Knaccuukaius XMMUYecKUX COefMHeHWH. bruHapHble coejuHeHUs, WX
OCHOBHbIe TUTBI. CTemieHb OKucaeHusi. CoctaB OMHAPHBIX coerHeHWH. 15. KHUC/IoThI, o, 0CHOBaHMS,
OKCHUJpl, UX KjlaccupuKalusi U XuMudeckue cBoicTBa. 16. CpoiicTBa am@orepHOCTH. PeakiivoHHas
CIIOCOOHOCTh  aM(OTepHBIX OKCHZOB U THUAPOKCHAOB. 17. PacTBopbl, THIbI pacTBopoB. IIpouecc
pactBopeHusi.CriocoObI BbIpDKEeHHUsS] KOHLIEHTpaluy pacTBopoB. 18. PacTtBopumocTs. IlepeHachlijeHHbIE
pacTBOpbl. JHepreTvka pacrBopeHus. Kpucramnoruzparsl. 19. CBoncTBa pacTBOPOB HE3/IEKTPOJIUTOB.
OcmMmoc. 3akoH Bant-T'odda. 3akon Paynsi. Temnepatypa KurieHusi U 3amep3aHusi pacTBOpoB. 20. Teopusi
3JIEKTPO/IMTUYECKOU Jucconpanyi. CremneHb AWCCOLMALIMM, KOHCTaHTa Aucconanmu. V3oToHnueckuy
ko3(puiieHT. CBONMCTBA pacTBOPOB 3/€KTPOIUTOB. 21. XuMuueckass TepMojuHamuka. IloHsTue
XMMHUYeCKOM cucTeMbl. Tunsl cucteM. PaBHOBeCHOe cocTosiHMe crucTeMbl. 22. TrIbl TepMOAMHAMAYE CKUX
npoLieccoB: obpaThMble, HeoOpaTHUMble, CaMOIIPOM3BOJIbHbIE, DPaBHOBeCHble. (CHOBHbIE TOHSITUS
TepMOIMHAMUKY: BHYTPeHHsisl SHeprusi, pabota, Teruiora. 23. IlepBbiii 3akoH TepMoAWHaMUKU. [ToHsTHE
SHTaNbNUW. TeryioBoW 3¢¢eKT peakLyW, 5K30TepMUUECKHe U 3SHJOTePMUYECKHe peakluu. 24.
TepMoxymMHuecKre ypaBHeHUsI M MX 0cobeHHOCTH. CTaH/apTHbIe TerIoThl 00pa30BaHUs BeljecTB. 25.
3akoH I'ecca, cnenctBre 13 3akoHa ['ecca. ITonaTre sHTponuu. BTOopoii U TpeTuii 3aKOH TepMOJMHAMUKHY.
26. CamMOnpou30BOJIbHbIE TIPOLIeCChl. DHTAbIIUNHBIA M SHTPONMUMHBIN (PAKTOPbl XMMUUYECKUX peakLUi.
Oneprusi T'mbb6ca. 27. Xumuyeckas KWHETHKa. [OMOTeHHble W reTeporeHHble peakUuu. CKOpPOCThb
XUMHUYECKOM peakluu. PakTopbl, BAUAIOLIME Ha CKOPOCTb peakuuu. 28. BiusHMe KOHLeHTpaLuuy Ha
CKOPOCTb peakLUH. 3aKkoH JeUCcTByrolMXx Macc. KoHcTaHnTa ckopoctu peakuuu. 29. BiusiHue
TemriepaTypbl Ha CKOpPOCTb peakuuu. I[IpaBuio Bant-IT'odda. DHeprusi akTMBaLMu M ypaBHeHUe
Appennyca. 30. 3aBUCMMOCTb CKOPOCTM peakLud OT KaTanusatopa. Karamuz 31. O6Gpatvumbie U
HeoOpaTHMble XMMHUUeCKHe peakud. XUMHueckoe paBHOBecue. KoHCTaHTa paBHOBeCHs. 3aKOH
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JercTByroluX Macc Ajs paBHoBecus. [Ipunuun Jle-Illatenbe. CABUT XMMHYECKOTO paBHOBecHs. 32.
OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHbIe peakly. CTerneHb OKUC/IeHUs, OKWC/IeHWe U BOCCTaHOBJIEHME.
ONeKTPOJHbIe NPOL[eCChl. JeKTPOJHbIe NoTeHrasl. YpaBHeHue HepHcra. 33. 'abBaHUUECKUM 3/1EMEHT.
OneKTpOXMMHUYeCKHe TPOLIeCChl. DJIeKTPOABIIKYILAs CUla TajbBaHWYecKoro 3neMeHTta. CTaHJapTHBIN
BOZIOPOAHBIA 3/1eKTpOA. 34. DNeKTpoau3 B pacruiaBe. DjeKTposv3 B pactBope. 35. 3akoHbl dapages.
Boixon mo Toky. 36. Koppo3usi MeTa/jioB: X¥MHUUecKasi, J1eKTpOXUMHUUeckas. 37. 3alydra MeTauioB OT
KOPPO3UH.

3.5 TeMbI KOHTPO/IbHBIX padoT

— KOHTPOJIBHAA PABOTA Nel «OCHOBHBIE TTOHATUA M 3AKOHBI XUMUW» 1.
Ornpegenure skBuBasieHTHYI0 Maccy Na2CO3. 2. Ckonbko Mosekyn cogepxurca B 0,2 mons NH3? 3.
Kaxkoti oobem okcuza yriaepoga (IV) BeigenuTcs (H.y.) pu TepMuueckoM pasioxenun 200 kr CaCO3 ?
KOHTPOJIBHAST PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHUE ATOMA. TTEPUOANYECKUN
3AKOH U ITEPUOANYECKAA CUCTEMA XVUMNUYECKUX SJIEMEHTOB A.MN.MEHJEJTEEBA» 1.
Hanuimmre s71eKTpoHHY0 KOH(Uryparuto atoma Br. Ykaxkurte, K KakoMy NepuoAy, TpyIie, IOArpyme U
CeMeMCTBY OTHOCUTCS 3TOT 3/ieMeHT. Kakue 3/eKTpPOHBI y 3TOro 37eMeHTa SIB/SIOTCS BaJeHTHBIMU?
KakoBa MakcumasnbHasg Ba/JIeHTHOCTb 3TOr0 371eMeHTa? IlpuBesuTe  571eKTPOHHO-rpaduyeckoe
n300pa)keHWe BajIeHTHBIX 3/IEKTPDOHOB U OIMILWTE WX KBAHTOBBIMM uvciaMu. KakvMu CBoWCTBaMU
obnazaet 3ToT 37eMeHT? OOBSICHUTE, UCXOS U3 37IEKTPOHHOM KOH(UTYypaLy 371eMeHTa U TOJI0KeHUs B
nepyoinyeckord cucreMme. 2. B kakoM mepuofie, rpynre U MNOATPYyNIle HaXOAUTCS 3/IEMEHT, eC/u €ero
3/1IeKTPOHHAasi KOH(QUrypanus 3akaHuvBaeTcss Ha 5s14d5. Ha3zoBute 3T10T snemeHT. KakvMu CBoOMCTBaMH
00/1a/1aeT 3TOT 37IEMEHT — OKUC/TUTETbHBIMU WA BOCCTAaHOBUTENbHBIMU? OObsicHUTe IoueMy. 3. Kakoii u3
snemeHTOB — B nma C GyzeT obnazate Oosee BbIpa)kKeHHbIMK HeMeTaJIMueCKUMHU CBoWcTBaMu? Kakumu
cBoiicTBamu OyayT 00/saiaTh COEJMHEHUSI 3TUX 1I€MEHTOB — KUC/IOTHBIMUA UM OCHOBHBIMHU? OObsICHUTE
C TOYKM 3peHMs 3/1eKTPOHHOM KOH(UrypalMM U TOJIOKEHUs 3/IeMEHTOB B IEPUOJUUECKOM CHUCTeMe.
KOHTPOJIbBHAA PABOTA Ne3 « XUMUYECKASA CBA3b» 1. Ins xumuueckux Beljects Cl2, CuSO4,
N20 a) ompefenuTb CTereHb OKWUC/IEHHS 3/eMEHTOB; 0) OIpeAenuTb BaJeHTHOCTb 3/IEMEHTOB; B)
HapHUCOBaThb CTPYKTYpPHbIE ()OPMY/Ibl; I') ONIPeAEeNIUTh TUIl XUMUUeCKoU cBs3u. 2. s Bewects: P4, CrCl3,
Zn, H20 a) yka3arb TN XUMUYECKOU CBsI3H; 0) OMpee/IMTh THUI KPUCTA/UTHUeCKOW PeIleTKH; B) yKa3aTb
KakuMu (pU3MYeCKUMH CBOMCTBaMU 00s1a/iaeT [JaHHOe COeJUHEHWe, OTBeT MOsCHUTH. 3. IlpuBegure
3/IeKTPOHHO-Trpaduueckoe n3obpakeHrne atoma B B 0CHOBHOM M BO30y)K/IEHHOM COCTOSTHUM, HAIMIINTe
3/IeKTPOHHble KOH(Urypauuy. Kakasi Ba/JIeHTHOCTb XapakTepHa JJig 3THX cocTtosHui? [lpuBesute
npuMepsl coeguHenuid ¢ gaHHou BasleHTHOCTbIO. KOHTPOJIBHAS PABOTA Ne4d «OCHOBHBIE
KJIACChI HEOPTAHUYECKNX COEJIVHEHNMM. PEAKLIMOHHAA CITIOCOBHOCTH BEIIIECTB»
1. YkakuTe, K KakAM KjaccaM COeJUHeHWH (THAPOKCHUJbBI, KHC/IOTBI, COJIH, OKCH/bI, OWHapHbIe
coelMHEeHUsT) OTHOCATCS caeayroiye BellectBa: Na20, H2SO4, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO03, SO3, CaS, AIN. Ha3oBure 311 coefuHeHus. 2. Kakue THIib coneld MOryT 0Opa3oBbIBaThCS TIPU
peakuuu H2SO4 u NaOH? Hanmiuvre ypaBHeHMs peaklui, yKakKUTe TWUIl COMH, AalTe Ha3BaHUS
noay4yeHHbIM coefuHeHusM. 3. Uto Takoe amdotepHocTh? HanMinmre ypaBHeHHsI peakLuH,
nokaspiBatoiie amgortepHblid xapakrep Al203. Ykaxure, K KakOMy K/acCy COeIUHEHHWW OTHOCSITCS
NIPOAYKTHI ~ peakuud, HasoBuTe nosnydeHHble coeanHeHus. KOHTPOJIBHAA PABOTA N5
«PACTBOPBI» 1. IIpu pactBopenuu 5,0 r BewjectBa B 200 r BoAbl MoMy4yaeTcss He MPOBOJALIMNA TOK
pactBop, Kpucraumsyronmica npu 1,450C. OrmnpezpenuTte MOJIEKY/ISIPHYXO MacCy pacTBOPEHHOI'O
BerjecTBa. 2. CocTaBbTe ypaBHEHHUsS] BCEX BO3MOXKHBIX peaKLUi B3aUMOJEMCTBUS I'MIPOKCHZAA KoOasbTa
(I) ¥ opTO-MBIIBLAKOBOM KUCAOTHL. Ha30BHUTe NPOAYKTHI 3TUX B3aUMOJENCTBUM, NpUBeAUTE UX
rparueckre ¢GopMy/bl U ypaBHEHHUSI UX 3JIEKTPOIMTUUECKOU auccouuyanuu. 3. Paccuuraiite pH u pOH
0,49 %—noro pactsopa cepHou KUc0THI ( 1,0 r/cm3). KOHTPOJIBHASA PABOTA Ne6 « SHEPI'ETUKA
XUMUNYECKUX TTPOLIECCOB. XUMNYECKAA TEPMOAMHAMMUMKA» 1. PaccuvTaiiTe TeniaoBOM
3¢dekr peakruy obpasoBaHus okcuza cepbl (IV), 3amummTe TepMOXMMUYECKOe ypaBHEHHE DeakL|H.
BbruniciuTe MacCy mpopearvpoBaBllei Cepbl, eCId B pe3y/lbTaTe peakluu BblAenunoch 92,8 k/x
TerioTel. S(TB) + O2(r) = SO2(r) 2. PaccunTaB n3MeHeHue 3Hepruu ['nb06ca, yCTaHOBUTE, BOSMOXKHO JTH
CaMOIIpOU3BOJIbHOE MpoTeKaHre peakiuu npu 35 0C. MgCO3(tB) = MgO(tB)+CO2(r) KOHTPOJIBHAA
PABOTA Ne7 «XUMUYECKASA KUHETUKA. XMMUWYECKOE PABHOBECHUE» 1. Hanumure
KWHeTHYecKoe ypaBHeHHMe peakuuu: O3(r) + NO(r) = O2(r) + NO2(r) 2. Kak u3MeHUTCSI CKOPOCThb
peakiuM, ecly: a) B CHCTeMe YBeJMUUTb JaBjieHre B 3 pasa; 0) yBeMUWTh KOHLIEHTPAL[MI0 030HA B 2
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pas3a; B) yBeIMUMThb KOHLIeHTpauuto okcuza asota (II) B 3 pasa. 3. TemnepaTypHselii Ko3¢¢uieHT
CKOPOCTU peakiuu paBeH 4. Ha CKO/IBKO TPajiycOB HY)KHO YBeJIMUUTH TeMIlepaTypy, 4ToObl CKOPOCThb
peakiuyd Bo3pocia B 64 pasa? 4. Ornpenenure 3HEPryr0 akTUBALMM peakLUy, KOHCTaHTa CKOPOCTU
kotopoi 1ipu 298 K paBHa 3,1:10-4, a ipu 313 K cocrasnsier 8,2:10-3. KOHTPOJIbHASI PABOTA N8
«QJIEKTPOXUMNYECKUE TITPOLECCBI. KOPPO3US METAJIJIOB» 1. 3amucate CcxeMy
rajibBaHUYeCKOro 3/IeMeHTa, COCTOSILero U3 BUCMYTOBOIO M LIMHKOBOI'O 3/IEKTPOJOB, IOTPY’KEHHBIX B
pacTBOpPbI CBOMX COJIeM; HalucaTh YpaBHEHUs 3/1eKTPOJHBIX NPOLIeCCOB; HalMCcaTh YpaBHEeHNe peaklivy,
KOTOpasi IpoTeKaeT B rajibBAHUUECKOM 3/IeMeHTe; pacCUMTaTh JIeKTPOABWKYLLYIO CH/Ty rajlbBaHUUeCKOTO
J/IeMeHTa IIpU CTaHJApTHBIX YC/IOBUSAX; PpacCUnTaTbh 3JIEKTPOABIKYLIYIO CWIy TIa/JlbBaHAYeCKOro
sneMmeHTa 1ipu Temreparype 30 0C u kKoHueHTpauusx noHoB C(Bi3+) = 0,1 monb/n; C(Zn2+) = 1 Mosb/.
2. Kakue mpoAyKTel 00pa3yroTcsi Tipy ieKTposiu3de BogHoro pactBopa CaCl2? Harmwmimwte ypaBHeHUs
3JIEKTPO/JIHBIX TPOLeCCOB. Bbrunc/inTe mMaccy wid o0beM TPOJYKTOB, BBIAEMSIOIIUXCS Ha 3/1€KTPOjaXx,
eCJIv B MpoLiecce 37eKTposin3sa 3atpaueHo 10722,2 K syiekTpuyecTsa, a BbIX0[ I10 TOKY cocTasyiseT 90%.

3.6 TembI 1abopaTopHBIX padoT

PacTtBOpEI

Onpepienenye TenaoBoro s3@exra peakliuy HeUTpaaIu3aLuu
CKOpOCTh XMMUYeCKUX peaklii. XMMUUeCKOoe paBHOBeCHe.
Onekrponus. Kopposus

4 MeTtopnueckye MaTepHaJibl
Ins obecrieuenust mpoiiecca oOyueHUst W peIieHus 3a/au 00yueHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasibl, OMNpeAeAIOIIMe TPOLeAypbl OLIEHWBAHUS 3HAHWN, YMEHWH,
HABBIKOB M (WIM) OINbITA [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBaHUS KOMITETEHIHH,
COIIacHoO . 12 paboueii IpOrpamMMBI.

4.1. OcHoBHas /MTEparypa
1. KoporuH H.B. Obujast xumust : yuebHuk jj1s BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Briciias mikona, 2006. - 556[4] c. : w1, Tabn. - (ITo6eguTess KOHKypca yueOHUKOB). - Bubmmorp.: c. 546.
-ITpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3K3.)
2. OcHoBbI 00111e# U pu3nuecKoit xumun: YuebHoe ocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/5136,
CBOOOZHBIM.

4.2. lonoHMTe/IbHAA IMTeparypa

1. T'munka H.JI. O61ias xumus : yuebHoe mocobue st By3oB / H. JI. I'munka. - 11-e u3a. - M.-J1.
: Xumws, 1964. - 688 c. : un., Tabn. - imeH. yka3s.: c. 669-670. - [Ipegm. ykas.: c. 671-688. (ayHn: 37 3K3.;
Bcero 37 7k3.) (Hamune B bubmmoreke TYCYP - 37 3k3.)

2. Xwumwus: YuebHoe nocobue / I. B. CmupHoB, I. M. fIkyHrHa; MUHHUCTEpCTBO 0Opa3oBaHUs
Poccuiickont  depepanuy, TOMCKUM TOCYyJapCTBEHHBIM  YHUBEPCHUTET CHUCTeM  YIIpaB/leHUs U
paanosneKTpoHukH, Kadeapa TexHomorum paiiosieKTpoHHOM amnmnaparypel. - Tomck : TMIIZIO, 2000. -
157 c. : un (Hanmume B 6ubmoreke TYCYP - 31 3k3.)

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

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

5. Yukun E.B. Xumus [Tekct]: yuebHoe nocobue / E. B. UukuH; MuHucTepcTBO 00pa3oBaHus 1
Hayku Poccuiickoii ®epnepauyy, ToMCKUN ToCy[ZapCTBeHHBbI YHHUBEPCHUTET CUCTeM YyIpaBleHUs U
paguo3nekTpoHuky (Tomck), PakynbTeT AUCTaHIMOHHOTO 00yueHust. - Tomck: Db KonteHt, 2012. - 170
C.: un. - bubnmuorp.: c. 157. (Hanuuue B 6ubmoreke TYCYP - 62 3k3.)

6. Xwumwus: YuebHoe nocobue / Yukun E. B. - 2012. 170 c. [OnekrpoHHbIN pecypc] - Pexxum
poctyma: http://edu.tusur.ru/publications/1138, cBo60AHbIH.
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4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOrpaMMHOe odecrieueHne

1. Xwumusi: MeTognueckue yKa3aHusi /ISl TIDOBeJieHUs TIPAaKTUUeCKUX 3aHSATHH, 1abopaTopHbIX
paboT ¥ opraHu3aIi CaMOCTOSITe/TbHOM pab0ThI CTYZIEHTOB TI0 AUCHUTUIMHE «XuMmus» / TuxoHoBa M. B.
- 2015. 26 c. [OnektpoHHbii pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/5137,
CBOOOJIHBIM.

2. UYwkun E.B. JIabopaTtopHbie paboTel 1o xumuu [TekcT]: yue6HO-MeToaMueckoe rmocobue / E.
B. YukuH; MunucTepcTBo 06pa3oBaHus U Hayku Poccutickoii ®eneparun, ToMCKUl TOCYapCTBEHHbIH
YHUBEDCUTET CHUCTeM YyrpaBieHUs U paavosnekTpoHuku (Tomck), Kadenpa paanosneKTpOHHBIX
TEXHOJIOTMI 1 3KOJIOTHUeCKOr0 MOHUTOpUHTA. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - bubmuorp.: c.
73. (Hamuuue B 6ubmioreke TYCYP - 51 3k3.)

3. Yuxkun E.B. C6opHUK 3a7au 110 001jeit xumuu [Tekcr] : yue6HO-MeToquueckoe nmocobue / E.
B. YukuH; pell. KaHj,. xuM. HayK A. W. I 'anaHoB; per|. C. 5. AnekcanpoBa; MUHHUCTEPCTBO 0O6pa30oBaHUs
u Hayku Poccurickor ®epeparuy, ToMCKMI ToCyZapCTBeHHBIM YHHUBEPCUTET CUCTeM YIIpaB/IeHUsl U
paanosneKTpoHUkH (Tomck). - Tomck: ToMcKul rocyapCTBEeHHbIN YHUBEPCUTET CUCTEM YIIpaB/IeHUsl U
pagro31eKTpoHuKH, 2015. - 296 c. (Hammuue B 6ubmoteke TYCYP - 100 3k3.)

4. JlabopatopHble paboThI IO XUMHUH: Y ueOHO-MeToAuueckoe ocobue / Yukus E. B. - 2012. 78
c. [OnekrponnsIii pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/3020, cBoO0OAHBIH.

5. COopHUK 3aJiau U yrpakHeHU o obiied xumun: COOPHUK 3a/iau U yripaXkHeHHH 1o ob1ieit
xuvmun / Yukun E. B. - 2012. 220 c¢. [DOnektpoHHbiii pecypc] - Pexum gocrtymna:
http://edu.tusur.ru/publications/642, cBo60AHBIM.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. http://edu.tusur.ru — HayuyHO-06pa30BaTe/LHbIN MOPTAT
2. http://www.chemistry.narod.ru, http://www.xumuk.ru — WHbOPMALIMOHHO-CIIPABOYHbIE
pecypchbl
3. http://elibrary.ru — HayuHas 37eKTpoHHas OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTPOHHbIe KHWUTY 110 XUMUHU
5. http://mv-tihonova.ucoz.ru - UHpOpPMaLMOHHBIN cauT Ass cTyaeHToB TY CYPa
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