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

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

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

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
Xumusa

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

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 1

Cemectp: 1

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 1 cemecTp Bcero EayHuiib
1 Jlekumu 14 14 yacos
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 18 18 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 50 50 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 30 30 4acoB
6 CamocTosiTesibHas paboTa 22 22 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO011jast TPYZ0EMKOCTh 108 108 yacoB

3.0 3.0 3.E

OK3aMeH: 1 cemecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()GpCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokon Ne 45 ot « 17 » 5 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,
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).

Hekan ®IOT BoponuH A. 1.
3aBe/lyIOLLUI BbITyCKarolei Kag.

oIl ITanpgapos C. M.
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
WX PeaKIMOHHOM CITI0COOHOCTH

1.2. 3agauM JUCIHUILIMHBI
—  UW3yueHHe XUMUUYeCKUX CUCTeM
— wusyueHHe GyHJaMeHTa/IbHbIX 3aKOHOB XUMUU
—  W3yyeHHe CBOMCTB BeIIeCTB U UX PeaKLIMOHHOM CTTIOCOOHOCTH

2. MecTo pucomiuingel B cTpyKrype OITIOII
IMucuuruivHa «Xumus» (B1.5.8) otHocuTtcs K 670Ky 1 (ba3oBast 4acTh).
[MpenuiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
ciefyroLMe JUCLUIUIMHBE: MaTeMaTurka.
[TocnepyrolwMU JUCLAIUIMHAMU SBJSIOTCSA: be3omacHOCTh >Ku3He[esATebHOCTH, Marepuasibl
VHTerpajibHOM ONTUKW, Marepuasbl HeJTMHeHHOUM oNTUKK, OCHOBBI TEXHOJIOTMM ONTUUeCKUX MaTeprasioB
u usgenuii, Pusnka, Pusrka TBepAoro tena, Pusrka GOTOHHBIX KPUCTAIIOB, JKOJIOTHSI.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIEeTeHLUi1:

— OIIK-1 cnoco6HOCTBIO MPe/ICTaB/IATh aZleKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI HayuHYIO
KapTUHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWH, 3aKOHOB M METO/J|OB eCTeCTBEHHbIX HayK U
MaTeMaTHKU;

— OIIK-2 crioco6HOCTBIO OCYILeCTB/ATh TIOMCK, XpaHeHue, 00paboTKy U aHa/in3 WHPOpMaLUu
W3 Pa3/IMYHbIX UCTOYHUKOB M 0a3 /laHHBIX, MPeJCTaBIATh ee B TpebyeMom ¢opmare C MCI0/Ib30BaHHEM
VMH(OPMaLMOHHBIX, KOMITbIOTEDHBIX U CETEBBIX TEXHOJIOTHA;

B pesynbrare n3yuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTbhb OCHOBHbIE TOHATHS W 3aKOHbI XMMHM, TeOpeTHYeCKHue OCHOBBI CTPOEHHsI BellecTBa,
CBOMCTBA BeIleCTB U MX pEaKLMOHHYIO CIOCOOHOCTb, YC/IOBUSI TIPOTEKAaHUsl peakluil, (aKTophl,
B/IMAIOLIe HAa CKOPOCTb Y HallpaB/ieHWe IPOTeKaHusl peakliy, SHepreThueckue U3MeHeHUs B Ipolecce
IIPOTEKaHUsl peakly, 3aKOHOMEPHOCTU T[IPOTeKaHUs 3JIeKTPOXUMHUUECKUX IIPOLIeCCOB, IIPOLIeCChl
KOppO3UM MeTa//IOB M MeTO[bl 3allUTbl OT KOpPPO3UH, IIPOLIeCChl, IpPOTeKaroljue B TeTepOoreHHbIX
cucTeMax MpU U3MeHeHUH (pa30BOro paBHOBECHSI.

— yMeTb UCIO/b30BaTb TeOpeTUUeCKHe 3HaHWs /I pelLleHus MpakKTUYeCKuX 3ajad, [
VIHTepIIpeTaliy pe3y/ibTaToB SKCIIePUMeHTa; UCII0/1b30BaTh a/ITOPUTMBI pellleHus IIPaKTUUeCKUX 3aay.

—  BJ/IaJieTh HaBbIKaMH CaMOCTOSITE/ILHOTO IOMCKa MH(pOPMAaLMK U NIPOpabOTKH TeOpeTUYeCKOro
MaTepuasa; HaBblKAMU IIOCTAHOBKM 1ieled W 3a/lad 3KCIIepUMeHTa, HCXOAS U3 TeOopeTUYeCKHxX
NIPe/INIOChIIOK; HaBblkaMU 00pabOTKM pe3y/bTaToB SKCIIePUMEHTa C HWCMO0/Ib30BaHUEM  (DU3UKO-
MaTeMaTH4eCcKoro ariapara.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBiseT 3.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
tabmumie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

1 cemecTp
AynutopHblie 3aHSTHS (BCEro) 50 50
Jlekuym 14 14
[TpakTryeckue 3aHATHS 18 18
JIabopaTopHble 3aHSTHS 18 18
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M3 HUX B MHTepaKTHUBHOU (popme 30 30
CamocrosiTenbHasi paboTa (Bcero) 22 22
[MToaroToBka K 1abopaTopHBIM paboTam 3 3
ITpopaboTKa JIEKIJMOHHOTO MaTepurasa 12 12
CamocrTosiTeslbHOe U3yueHre TeM (BOIIPOCOB) 2 2
TeopeTHUeCcKoi YacTu Kypca

[ToaroToBKa K MpakTUUeCKUM 3aHSITHSIM, CEMHAHapaM 5 5
Bcero (6e3 sk3ameHa) 72 72
[ToaroroBka v craya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eaunuiibl TpyoeMKoCTH 3.0 3.0

5. CopepxaHue AUCLMII/IMHbI

5.1. Pa3jensl JUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabwiie 5.1.

Tabmuija 5.1 — Pa3zgenbl AMCHMIVIMHEBI U BUJbI 3aHSATUN

= | =z | E
= B8
& S @
= < = m =
Pl =¥ = o & 2=
= o v i S =
s § | 2z & 23 X
Ne HasBanus pa3zenoB JUCLIUIIIMHBL = 5 = 5 o 2 Sl
= 5 g 5 g Q 2 E
S < © n Y ° 3
2 g 1 © g X
© O =
£ 8
O
1 | OcHoOBHBIE ITOHATHS U 3aKOHbI XMMUU. 2 2 0 3 7 OIIK-1,
OIIK-2
2 | OCHOBHBIE K/1aCChbl HEOPraHUYe CKUX 0 2 0 3 5 OIlK-1,
coefilMHeHUM. PeakijnoHHast OIlK-2
CTIOCOOHOCTD BEITeCTB.
3 |DHepreTvka XUMHUYeCKHX MPOLIECCOB. 3 4 6 5 18 OIlK-1,
XuUMHUueckasi TepMOAUHAMUKA. OIIK-2
4 | XuMmnuecKasi KUHeTHuKa. XMMUUeCKoe 3 4 6 5 18 OIIK-1,
paBHOBeCHe. OIIK-2
5 | DNeKTpoxXuMuyeCcKue TpoLieCChl. 6 6 6 6 24 OIlK-1,
Koppo3us metasnios. OIIK-2
Utoro 14 18 18 22 72
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (10 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)
3 z S
g S =
CopeprkaHve pas/iesioB JUCLUTLIMHBI 110 = >
HasBaHus pasjesnos ACP pasa AHCH s = = &
JIEKLIUSIM g g g
S g =
=Y Qg
= S
1 cemectp

CornacosaHa Ha noptane N¢ 3807




1 OcHoOBHBIE TOHATHS U 3aKOHBI
XUMUHU.

[Ipegmet xvMuu. ATOMHO-MOJIEKYJ/ISIpHast
Teopusi. OCHOBHbIE TIOHATHS: aTOM,
MoJieKy/ia, UOH, XUMUUEeCKUI1 37IeMeHT.
IIpocTele U cioxkHbIe BelecTsa. Morb.
MonsipHasi Macca. DKBUBAJIEHT,
5KBUBAJICHTHAas Macca.
CrexuomMeTprueCKHUe 3aKOHbI: 3aKOH
5KBUBAJIEHTOB (TTOHSITHE SKBUBAJIeHTa U
5KBUBaJIeHTHOM MacChl), 3aKOH
MOCTOSIHCTBA COCTaBa XUMUYe CKUX
coeuHeHM. ['a30Bble 3aKOHBI: 3aKOH
00beMHBIX OTHOILIEHHH, 3aKOH ABOTa/[po,
3aKOH 5KBUBa/IEHTOB

HToro

OIIK-1

3 DHepreTuka XuMuye CKUx
[poL[eCcCcoB. XUMUYecKast
TepMOJUHAMUKA.

XuMmuueckas TepMoauHamuka. [Tonsarue
XUMUUECKOU chcTeMbl. THUIIbI cUCTeM.
PaBHOBeCHOe cOCTOsiHME cucTeMbl. TUIbl
TepPMOZIMHaMUYeCKHX MPOLIeCCOB:
obpaTtuMble, HeoOpaTUMbIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcCHOBHBIe NIOHATUS TEPMOJUHAMUKU:
BHYTpeHHsIsI SHeprusi, paboTa, TerioTa.
ITepBbIli 3aKOH TePMOAWHAMUKH.
[TonsiTre sHTaMbNUU. TeryioBoi 3¢ dekT
peak1iuy, 5K30TepMHUUYeCKUe 1
5H/I0TEpPMUYECKHE pPeaKLUU.
TepmoxuMHUeCcKUe ypaBHeHUs U UX
ocobenHocTu. CTaHAAPTHBIE TET/IOTHI
obpa3oBaHwus BetecTB. 3akoH [ecca,
cnepcTBUe U3 3akoHa l'ecca. IloHaTue
SHTpoOnUU. BTOpOM U TpeTnt 3aKoH
TepMoiMHaMUKU. CaMONpOM30BO/IbHbIE
TIPOLIeCChl. DHTA/IBITUNHBINA U
SHTPONUMHBIN (PAaKTOPbl XMMUUEeCKUX
peakiuii. OHeprus ['mb0ca.

HNToro

OIIK-1

4 XyuMuueckass KUHETHKA.
XuMHUeCcKoe paBHOBECHE.

XuUMHUUecKasi KUHeTUKa. ['oMoreHHble U
reTeporeHHble peakiuu. CKOpOCThb
XUMHYEeCKOM peakliy. PaKTopsl,
BJIVSIFOLLIE HAa CKOPOCTb peaKLiu.
BivsiHue KoHLIeHTpaLy Ha CKOPOCTh
peakiuu. 3aKOH JIelCTBYIOIIUX Macc.
KoncraHnTa ckopocTtu peakuuu. BivsiHue
TeMIlepaTypbl Ha CKOPOCTb peaKL|u.
[TpaBuno Baut-T'odda. DHeprus
aKTHBAaLIUU U ypaBHeHHe AppeHUyca.
3aBUCHUMOCTb CKOPOCTH peakLIi OT
Karanm3aropa. Katamms O6parrumele U
HeoOpaTHUMble XUMHUECKHe PeaKLH.
Xumnueckoe paBHoBecue. KoHcTaHTa
paBHOBeCHsl. 3aKOH el CTBYIOLIMX MacC
s paBHoBecust. [Tpunnun Jle-Ilaresbe.

OIIK-1
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C,Z[BI/IF XUMHNYEeCKOIr0o paBHOBeCHA.

HToro

5 DJIeKTpOXUMUUeCKYe TIPOLIeCChl.
Koppo3us metanios.

OKUC/IUTETbHO-BOCCTaHOBUTE/TbHBIE
peakiuu. CTerneHb OKWCIEHMUS,
OKHCJIEHME U BOCCTaHOBJIEHHE.
ONeKTPOAHbBIE TIPOLIECChI. DJIEKTPOJHbIE
rnoTteHuuasn. YpasHeHuve HepHcra.
[NasibBaHWUECKUI 7IEMEHT.
ONeKTPOXUMUYeCKUe MPOLeCChI.
ONeKTpOJBIKYLLask CUla
rajbBaHUYeCKOTO 3/1IeMEeHTa.
CraHapTHBIM BOAOPO/IHBIM 3/IeKTPO/I.
O/eKTPO/In3 B pacrijiaBe. JIeKTPO/IU3 B
pactBope. 3akoHbl Papazesi. Beixoz 1o
TOKY. KOoppo3ust MeTanioB: xummyeckas,
3/IeKTPOXUMUUeCKas. 3alljiTa MeTasl/IoB
OT KOPPO3HUH.

HNToro

6

OIIK-1

Wroro 3a cemecTp

14

5.3. Pasgenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEeXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLUMU) 1
obecrieuriBaeMbIMH (TTOC/IIYFOIIMMU) JUCLIMTIMHAMM TIPeICTaB-/IeHbl B Tab/viie 5.3.
Tabmuiia 5.3 - Pa3gens! AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3zesioB AAHHOM AWCLIUTIIUHBIL, /151 KOTOPBIX

Heo0XoAUMO u3ydyeHue 00eCIIeunBaOLNX U

Ne HanmenosaHue JMCLAILIMH o6ecrevrBaeMbIX JUCIATIIIH

1 2 3 4 5

[IpepecTByromue AUCLUIIUHBI
1 | MaremaTtuka + + + + +
[Tocnenyroume AUCLUIIMHGI
1 |Be30onacHOCTb XU3HeeaTeIbHOCTH + + + + +
2 | Martepuasbl UHTerpajabHOU ONTHUKU + + + + +
3 |Marepuanbl HeJTMHEHHOM ONTUKU + + +
4 |OCHOBBI TEXHOJIOTUU ONTHYeCKNX + 4 4 + +
MaTrepuasioB U U3AeIui

5 |®Pwusuka + + + + +
6 | ®usurKa TBepAOro Tesa + + + + +
7 | ®Pusuka (POTOHHBIX KPUCTA/VIOB + + + + +
8 | 3Jkonorus + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIIM, (h)OpMIPyeMbIX IIPH U3yUeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITeTeHI[MM, (hOPMUPYeMbIX TPM U3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmua 5. 4 — CoOTBeTCTBUe KOMIMETeHLMM W BHUJOB 3aHATUH, (OPMHUPYEeMBIX TIPU H3yueHUU

HWCIUIIINHBI

Bupp! 3aHaTHM

@®opMbI KOHTPOJIS
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OIIK-1 + + + + KonTtponbHas pabora,
Ortyet 110
WHVBUlyaTbHOMY
3aJlaHuI0, KoHCcrekT
CaMoIMoAroToBKH, OTUeT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
OIIK-2 + + + KonTtponbHas pabora,
Otuet 1o
WHJVBUlyaJIbHOMY
3agaHuto, OTueT 1o
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX

6. IHTepaKkTUBHBIE MeTOABI U (OPMBI OpPraHU3aIuu 00yYeHHs
TexHO/MIOTUM MHTEePAKTUBHOTO OOyueHWs TpPH pa3HbIX (opMax 3aHATUM B udacaxX IpUBeJeHbI B

tabmuie 6.1
Tabmuia 6.1 — TexHo/IOrMK MHTEPAKTUBHOTO 00yueHHsi TPU pa3HbIX (hopMax 3aHATUN B yacax
NuTepakt
VIHTepaKTHUBHBbIE VIHTepakTUBHBIE
MeTtonbl VBHbIE Bcero
TpaKTUYeCKHe 3aHATHsI | JlabopaTopHbIe 3aHATHS
JIeKLUn
[Ipe3eHTaLmu c 10 10
VICII0/Ib30BaHUEM
MYJ/IbTUMeZNa C
obcyxeHreM
Pabota B KoMaH/ie 10 10 20
Ntoro 10 10 10 30
7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabswe 7.1.
Tabmuua 7. 1 — Cozep>kaHue 1ab0paTopHBIX paboT
v L =
I L =
3 = =
=2 S
5] 5) = =
HasBaHus paszenos CopeprkaHve 1abopaTopHbIX paboT 2 =
s | EE
2 &3
- g ~
1 cemectp
3 DHepreTuka XuMu4eCKUx Omnpegenenye TernyioBoro 3¢ gekra 6 OIIK-1,
rporieccoB. XumMuyeckas peakLuu HeUuTpaau3aluu OIIK-2
TepMO/ZIMHaMUKa. Vitoro 6
4 XuMuueckass KUHeTHKa. CKOpOCTb XMMHYECKHX peaKLUH. 6 OIIK-1,
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XuMHUeCcKoe paBHOBECHE.

XuMHU4YeCKoe paBHOBeCHe.

HToro

OIIK-2

5 DJIeKTpOXUMUUeCKYe TIPOLIeCChl. Onexkrposus. Kopposus OIIK-1,
Kopposus metasios. HToro 6 OIlK-2
Wroro 3a cemecTp 18
8. IlpakTHyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
Tabmuiia 8. 1 — CojiepskaHre MpakTHYeCKHUxX padboT
o R~
E 4
S = =
Z > 3
Ha3sanus paszesioB CopeprkaHye NpakTUYeCKUX 3aHATUN § = =3 QE
=
S
> s &
= S}
1 cemecTp
1 OCHOBHBIE IOHATHSA U 3aKOHBI BxogHoi KOHTpOJIb (HanucaHue 2 OIlIK-1,
XHUMUH. CHMMBOJIOB XMMHUECKHX 3/IEMEHTOB, OIIK-2
pacueT MOJIIPHBIX MacC COeJMHEeHNH,
paccTaHOBKa K03 dULIMEHTOB B
ypaBHEHUSIX peakijuii). Pemienue 3azau: 1
) HaxoXK/JjeH!e SKBUBaseHTa MPOCThIX
BellleCTB; 2) pacyeT 3KBUBAJIEHTHBIX MacC
TPOCTHIX U CIOXKHBIX COeIMHEHUH; 3)
pacyet oObeMa rasa pu HOpMaJslbHbIX
YCJIOBUSIX U YCIIOBUSIX, OTJIMYHBIX OT
HOpMasbHbIX; 4) pacueT YncC/ia YaCTHL]
Bell[eCTBAa B OIpe/ie/IeHHOM Macce W1
obwveme; 5) pelieHue 3a7a4 C
XUMUUECKUMU ypaBHeHUsIMU; 6) 3a71auut
Ha "W30BITOK-HEIOCTATOK"
Nroro 2
2 OCHOBHBIE KJ1aCcChl HEOPraHUYEeCKUX | 1) HanvcaHue (opmMys1 XMMHUe CKUX 2 OIIK-1,
coeliHeHUN. PeakjMOHHast Bell[eCTB; 2) HalMCcaHWe Ha3BaHUU OIlK-2
CNOoCOOHOCTD BellleCTB. XUMHUUECKUX COeJUHEHUM, Onpe/iesieHre
KJIacca BellleCTB; 3) COCTaB/IeHHe
ypaBHEHUH 3/1IeKTPOIUTAUE CKON
Jycconuanuy; 4) HarvcaHue ypaBHeHU!
TU/IpO/IN3a, OTipe/iesieHre TUIa Coel; 5)
COCTaB/IeHMe YpPaBHEHUM peakLyn
Pa3HOro TUIA, LIe[IOUKU MpeBpalleHrI
Nroro
3 DHepreTuka XMMHU4eCKUX 1)pacuet TerioBoro 3¢ dekra peakijyuu 1o 4 OIIK-1,
MpoLeccoB. XUMHUUecKast 3akoHy ['ecca; 2) onpesiesieHre TUIa OIIK-2

TePpMOJIMTHaMHKaA.

peakiuu (3K30-, SHAOTePMUUeCKUi); 3)
pacueThbl TI0 TEPMOXUMUYECKUM
ypaBHeHUsIM; 4)oripeiefieHre
CaMOIIPOU3BOJILHOTO HarpaB/IeHUsT
TpOTeKaHUs peakliy; 5)pacueT
TepPMOJIMHAaMUYeCKHX IapaMeTpOB
TIPOTeKaHUs peakLuu
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HToro 4

4 XvMuyeckasi KUHeTHKa. 1)3anuch 3aKOHa [IeMCTBYIOLUX MacC J/1s1 4 OIIK-1,
XrMUUeCcKoe paBHOBeCHe. XUMHUUYEeCKUX peakiiuii;2)pacuer OIIK-2
M3MeHeHHUsl CKOPOCTH peakLu Npu
M3MEeHEeHWU /1aBJleHus], KOHL|eHTpaLu1
peareHTOB; 3) pacueT U3MeHeHUs
CKOPOCTHU peakL{y NPy MOBbILLIEHUH
Temrieparypbl 1o npaBuiy Bant-T'odgda u
ypaBHeHHUI0 AppeHuyca; 4)pacueT
TemriepaTypHoro kKosgduieHTa
CKOPOCTH peakluu; S)ornpeseneHue
SHepryu aKTUBaL[UM peakiuy; 6)
orpe/ie/ieHUs CMell{eHUs1 paBHOBeCHsI TIpU
V3MeHeHUHU TeMIlepaTyphbl, JaB/eHus,
KOHLIeHTpaL1y; 7)pacyeT KOHCTaHT
paBHOBECHS] XUMUYECKUX peakLny; 8)
pacueT u3MeHeHHUs1 KOHLIeHTpaLuii
peareHTOB uepe3 KOHCTaHTy paBHOBeCHsI

Ntoro 4
5 DneKTpoxumMmuyeCcKre rpoLecChl. 1)HamnurcaHre OKUCTUTeTbHO- 6 OIIK-1,
Koppo3sus meTtasnios. BOCCTAaHOBUTE/IbHBIX peaKLui; 2) OIIK-2

orvcaHue TIPUHLUIA PabOoTEI
raJibBaHAYeCKOro 3/IeMeHTa; 3) 3anuch
ypaBHEHHH peakL1ii, MPOTeKarol1X B
raJibBaHUUECKOM 371eMeHTe; 4) pacueT
3/IeKTPOAHOr0 MOTeHL1aa Mpu
CTaH/IapTHBIX U HeCTaHAapTHBIX
YCJIOBUSIX; 5) pacueT 3/1eKTPOABIKYLLEeN
CHJIBbI Ta/IbBAHUUECKOT'O 371eMeHTa; 6)
COCTaB/IeHUe YPaBHEHUM 3/1eKTPOJHBIX
TNIPOLIeCCOB TPY JIeKTPO/IM3e PacIlyiaBOB
Y PaCTBOPOB; 7) BbIUMC/IEHUE MacChl U
00bEMOB 00pa30BaBIIMXCS TTPOAYKTOB B
TpoLiecce 371eKTPO/IM3a Mo 3aKOHaM
®dapages; 8) onpeeneHue BbIXOA MO
TOKY; 9)CcoCTaB/ieHre ypaBHEeHUIN
peakLui pyU XUMMHUYeCKOU U
3/IeKTPOXUMUUECKOU KOPPO3UU
MeTasiioB; 10) BbIOOp 3aIUTHOTO
MOKPBITHUS OT KOPPO3UH

HToro 6

Wtoro 3a cemecTp 18

9. CamocTosiTe/ibHasA pabora
Buzibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHBI B
Tabmmie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

£ <
£ 3 £
S} S =

Buppr camocrosTerbHOU § > o

Ha3BaHnus paszenos paBoTh! g " &9 @DopMBbI KOHTPOJISA

=S a =
o o 2
= ©
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1 cemecTp

1 OcHoBHble oHsiTUA U | [ToAroToBKa K 1 OIIK-1, |Otyet no
3aKOHbI XMMUU. TpakTUYye CKUM 3aHATUSM, OIIK-2 VHJVBU/1yaJIbHOMY
ceMHUHapam 3asaHut0, KoHTpobHas
[TpopaboTKa eKIIMOHHOTO 2 pabora, KOHCHeKTO
MOMOATrOTOBKH, On
Marepuasa CaMOTIOATOTOBKH, LIMPOC
Ha 3aHATUAX
Ntoro 3
2 OCHOBHBI€ K/1aCChI IToaroroBka K 1 OIIK-1, |Ortuer o
HeopraHuuyeCckKux MPAKTUYEeCKUM 3aHATUAIM, OIIK-2 WHAUBUAYaTIbHOMY
COeJUHEeHU. ceMHHapam 3a/aHnt0, KoHTposibHas
PeaK]_[IéIOHHaH CaMOCTOSTELHOE 7 pabora, KOHCHeKTO
CrIoCOOHOCTH BelleCTB. W3ydeHUe TeM (BOTPOCOB) caMonoZArotoBku, Omnpoc
TeopeTHYeCKOM YacTh Ha 3aHATUAX
Kypca
HToro 3
3 DHepreTuka [ToaroroBka K 1 OIIK-1, |Otyet no
XUMHUYEeCKUX TPOLIECCOB. | TPaKTAYeCKUM 3aHSATUSIM, OIIK-2 WHJVBUlyaJlbHOMY
Xumuyeckas CceMUHapam 3aiaHut0, KoHTpobHas
TepMOAMHAMUKA. Ta, KoHCriekT
€pMOAMHAMIKA ITpopaboTKa JIeKIMOHHOTO 3 pabora, Korcre 0
CcaMonoAroToBku, Omnpoc
MaTrepuasna A i p
Ha 3aHaTUsIX, OTUeT 1o
IloaroroBka K 1 nabopatopHoii paboTe
nabopaTopHbIM paboTam
Ntoro 5
4 XvMmuyeckasi KUHeTHKa. |IloaroroBka K 1 OIIK-1, |Otyet no
XHUMHUUeCKOe paBHOBeCHe. TPAaKTUYeCKUM 3aHATUAM, OIIK-2 WHIWBUyaIbHOMY
ceMHHapam 3a/aHut0, KoHTpobHas
abora, KoHcriekr
ITpopaboTKa JIeKIIMOHHOTO 3 p ’ 0
MOTMOATrOTOBKH, Or
marepuasna CaMOTIOATOTOBKH, poc
Ha 3aHsaTusIx, OTueT 1o
IToproroBKa K 1 naboparopHoii pabote
naboparopHbIM paboTam
Utoro 5
5 D/eKTpoxummyeckye [ToaroroBka K OIIK-1, |Otyet no
ripouiecchbl. Koppo3us MpaKTAYe CKUM 3aHSATUSIM, OIIK-2 WHJVBUlyaJlbHOMY
MeTaslioB. ceMHHapam 3azaHn0, KoHTposibHas
Ta, KoHCIieKkT
ITpopaboTKa JIeKIMOHHOTO 4 pabora, Korcre o
CcaMonoAroToBku, Omnpoc
MaTrepuasna A i p
Ha 3aHaTUsX, OTUeT 1o
IloaroroBka K 1 nabopatopHoii paboTte
nabopaTopHbIM paboTam
Ntoro 6
Wroro 3a cemectp 22
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Utoro 58
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH [1J1s1 97IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTU Mexay 2KT u Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
1 cemecTp
Koncriekr 5 5 2 12
CaMOIIOZIrOTOBKU
KoHTponbHast paboTa 5 5 5) 15
Ornpoc Ha 3aHATUSAX 5 5 5 15
Otuet no 5 5 5 15
VIHJMBU/1YaJIbHOMY
3a/JaHUI0
Ortuert 1o ysabopaTopHOi 5 5 3 13
pabore
WToro makcumym 3a 25 25 20 70
TIepUOZ,
OK3aMeH 30
Hapacrarorym utorom 25 50 70 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpeZiCTaB/eH B Tabmuie 11.2.
Tabsuma 11. 2 — TTepecueT 6a/i/IoB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOYKH Orenka
> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5)
Ot 70% 10 89% OT MakcMMaabHOW CyMMBbI OasioB Ha aary KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
< 60% oT MakcuUMaJIbHOM cymMMbI OasiioB Ha Aary KT 2

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

11.3.

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

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

9K3aMeH

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

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

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

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

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

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

12.2. lonosiHMTe/ILHAA IMTepaTypa

1. Tuuka H.JI. O6ias xumus : yuebHoe mocobue s By3oB / H. JI. [iuHKa. - 11-e w3z, - M.-J1.
: Xumus, 1964. - 688 c. : un., Tabsn. - imeH. ykas.: c. 669-670. - [Ipeam. yka3s.: c. 671-688. (Hannuue B
oubmioreke TYCYP - 37 3k3.)

2. AxwmetoB H.C. Heopranuueckasi xumusi : yuebHoe roco6ue st By30oB / H. C. AxmeTos. - M. :
Bricmiast mkoma, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - b. 1. (Ha/Mure B 6GuUOIMOTEKE
TYCYP - 15 3k3.)

3. Xumus: YuebHoe mocobue / I. B. CmupHoB, I. M. fIKkyHnHa; MUHHUCTEPCTBO 00pa3oBaHUs
Poccuiickon  ®epeparuy, TOMCKMM TOCYZapCTBEHHBIM YHUBEPCHUTET CHUCTeM  YIIpaB/lIeHUS U
pazinio3/1eKTpoHUKY, Kadepa TexHOMOTUU PaIMO3/IeKTPOHHOM anmaparyphl. - Tomck : TMII0, 2000. -
157 c. : un. (Hammume B 6ubmmoteke TYCYP - 31 3K3.)

4. Tnunaka H.JIL. 3agaun v yrnpakHeHUs 110 o011eli xumun : YuebHoe rocobue st By30B / H. JI.
['muHKa. - 20-e u3g., crepeotur. - M. : Xumus, 1973. - 263[1] c. : wn. - b. 11. (Hamuure B 6ubnmmuoreke
TYCYP - 38 3k3.)

5. Yuxkun E.B. Xumus [Tekct]: yue6Hoe mocobue / E. B. UukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®Pepnepanun, TOMCKMII TOCy[JapCTBEHHbI YHUBEPCUTET CHUCTEM YIIpaB/Ie€HUSl M
paro31eKTpoHuKH (Tomck), @akymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
C.: Wi. - bubnuorp.: c. 157. (Hanuuue B 6ubmmoreke TYCYP - 62 3K3.)

6. Xumus: Yue6Hoe mocobue / Uukun E. B. - 2012. 170 c. [OnekTpoHHbII pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/1138, cBo60HBIH.

12.3. YueOHO-MeTogUECKOE IT0CO0HEe U MPOrpaMMHoOe obecreueHne

1. Ywukun E.B. JlaboparopHsie pabotel o xumun [Tekct]: yue6HO-MeTomMueckoe mocobue / E.
B. YukuH; MunucTepcTBo obpa3oBaHus U Hayku Poccuiickoii @eneparun, ToMCKU TOCYJapCTBEeHHBIH
VHUBEPCUTET CHCTeM yrpaBieHUss U paauodekTpoHuku (Tomck), Kadenpa paanos/ieKTpOHHbIX
TeXHOJIOTUH U SKOJIOrMUeCcKOro MOHUTOpHHTa. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubauorp.: c.
73. (Hannuue B 6ubmoteke TYCYP - 53 3k3.)

2. Yuxkun E.B. C6opHUK 3azau 110 o01jeit xumuu [Tekct] : yue6HO-MeToguueckoe rocobue / E.
B. YukuH; pell. KaHj,. xuM. HayK A. U. I 'anaHoB; pery. C. f. AnekcanapoBa; MUHHUCTePCTBO 0O6pa3oBaHUs
u Hayku Poccutickoii Pepnepaiuy, ToMCKMil ToCyapCTBEHHBIM YHHUBEPCUTET CUCTEeM YIIpaB/ieHUsi U
paanosieKTpoHuku (Tomck). - Tomck: TomMckuii ToCyAapCTBeHHbI YHUBEPCUTET CUCTEM YIIpaB/ieHUs U
paaro3/1eKTpoHUKH, 2015. - 296 c. (Hamuuue B 6ubmoreke TYCYP - 100 3K3.)

3. Xwumwus: MeToguueckre yKa3aHWs JJisl TIPOBEAEHHUsT MPAKTHUECKUX 3aHSATHH, J1ab0paTOPHBIX
paboT ¥ opraHu3alii CaMOCTOSITeNTbHOM paboThl CTYEHTOB 10 AUCLUTUIMHE «Xumus» / TuxoHoBa M. B.
- 2015. 26 c. [DnekTpoHHBIM pecypc] - Pexum mpocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/HBIM.

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

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

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

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

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

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

13. Marepua/ibHO-TeXHMYECKOe ofecrneueHne JUCHHUITHHBI
XUMHUeCcKas TIoCy/ja, XMMUUeCKUe peaKTHBbI, KaJOpUMeTphbl, Habop apeoMeTpoB, BojsHas OaHs,
TePMOMETPBI, 3eKTpruUecKas TVIUTKa, MeTa/l/Tnueckue U rpadUuToBbie 3/1eKTPO/bl, IIITaTUBHI.

14. ®oHp OLeHOUHBIX CPe/JCTB
@DoH/| OL}eHOYHBIX CPe/iCTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeToanuecKie peKOMeHJaL|H 10 OPraHu3aliy U3yYeHUs: AUCHUILITHHbBI
be3 pekoMeH/ja1ui.
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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 (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 1

Cemectp: 1

YuebHbIi 171aH Habopa 2013 roga

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

Jk3aMeH: 1 cemecTp

Tomck 2016
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1. BBegenue

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

®OC 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

XpaHeHHe, 00paboTKy U aHanMu3 WHGOpPMAaLIK
13 Pa3/IMYHbIX UICTOYHUKOB U 0a3 JJaHHBIX,
TIpe/ICTaB/IATh ee B TpebyemMom opmate
WCTIO0/Tb30BaHUeM WH(POPMAI[HUOHHBIX,
KOMITBIOTEPHBIX 1 CETeBbIX TEXHOIOTHUI

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO L o/mkeH 3HaTh OCHOBHBIE TIOHATHS U
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO 3aKOHbI XMMUH, TeOpPeTUYeCK1e OCHOBbI
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX CTpOEeHUs BellleCTBa, CBOMCTBA BeLECTB U
TIOJIOXKEHUH, 3aKOHOB ¥ METO/IOB €CTeCTBEHHBIX |UX PEAKI[MOHHYIO CITIOCOOHOCTD, YCIOBUS
HayK U MaTeMaTHUKU TpOTeKaHUs peakli, (haKTOpkI,

B/IMSIFOLLIIE Ha CK Tb Y HarlpaB/eHU
OIIK-2 CTIIOCOOHOCTBIO OCYIIIECTBISITD TIOUCK, JISIOLLHME Ha CKOpOC drpas/ieHune

MIPOTEKAHUS peaKI[UH, SHepreTuue CK1e
W3MeHEeHHsI B TIPOLieCcce TPOTeKaHUs
peakLy, 3aKOHOMEPHOCTH TIPOTEKAHHUS
3/IEKTPOXUMHUECKHX TTPOIECCOB,
TIPOLIECCHI KOPPO3UH META/VIOB ¥ METO/IbI
3alUThI OT KOPPO3HUH, TTPOIIECCHI,
MIPOTEKAOII[1e B TeTePOreHHbIX CUCTeMaX
TIpY U3MeHeHUH (a30BOro PaBHOBECHS.;
ITo/mKeH yMeThb MCIT0/Tb30BaTh
TeopeTUUeCKHe 3HaHUS [/l PelleHUsT
MPaKTUUeCKMX 3a/1ad, [I/Is1 UHTepPIIpeTaljuu
pe3y/IbTaToOB KCITIEPUMEHTA; UCTI0/Ih30BaTh
a/ICOPUTMBI PeIlIeHHUs TIPAKTHUe CKUX
3a/au.;

ITomKeH B/aieTh HaBbIKAMU
CaMOCTOSITe/TbHOTO TIOMCKa UH(MOPMALIUU U
1popabOoTKH TeOpeTHUeCKOro MaTepHara,
HaBBIKAMH I0CTAHOBKH 1]eJIel U 3a7,au
9KCIIEPUMEHTA, UCXO/S U3 TeOPeTHUeCKUX
TIPEANOCHIIOK; HaBbIKaMU 00pab0TKH
pe3y/IbTaToB KCIIEPUMEHTA C
WCTI0/Th30BaHUEM (PU3UKO-
MaTeMaTHJeCKOoro arrapara.;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB

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

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

Y TeopeTHue CKUMH
3HAHUSIMU B TIpejiesiax
n3yJaeMoii 0bmacTy ¢

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

YPOBEHb)

TIPOLIeCChI, 001IHe

MpaKTUUeCKUX yMeHHWH,

TIOHMMaHNeM TPaHHUI] abcTparpoBaHust
MIPUMEHHUMO CTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUMLI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

3aBepIllleHre 3a44d4 B
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TIOHSATHS B Mpejienax
n3y4yaeMoi obacTu

TpeOyeMbIX /ISl pelIeHust
orpefie/IeHHbIX TIPo0JieM B
obnacTy Uccie0BaHUsS

WCC/IeJOBAHWH,
npucrocab/iMBaeT cBoe
MOBeIeHNe K
obcToaTENIHLCTBAM B
pelieHUH pobiem

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6asaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

MaTeMaTHKH.

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennua OIIK-1
OTIIK-1: criocoOHOCTBIO TIPEACTaB/IsATh a/leKBaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHWN HayuHYIO
KapTMHY MUpa Ha OCHOBe 3HaHHS OCHOBHBIX I0JIOKEHWM, 3aKOHOB U METO/I0OB eCTeCTBEHHbIX HayK U

st hbopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

CTpOEeHUsI BellleCTBa,
CBOMCTBA BeLeCTB U UX
peakL{MOHHYIO
CMIOCOOHOCTB, YC/IOBUS
TpOTeKaHUs PeakLi,
(akTOpBbI, BAUSIOLME Ha
CKOpPOCTb U HallpaB/ieHue
MIPOTeKaHUs peakLny,
JHepreTUUeCKUe
M3MeHeHHs1 B TipoLiecce
MpOTeKaHus peakiyy,
3aKOHOMEPHOCTH
MPOTEeKaHHUs
3/IEKTPOXUMUYE CKUX
TIPOLIeCCOB, MPOL{ECCHI
KOpPPO3UH MeTasljloB U
MeTOZbI 3aIUThl OT
KOppO3UH

vH(OopMalK U ee aHa/Iu3,
TIPUMEHSITh T10/TyUeHHbIe
3HAHUS [7Is1 peLleHust

MpaKTU4YeCKUX 3ada4d v A1

WHTeprpeTauu
pe3y/ibTaToB
9KCIIepUMeHTa

CocraB 3HaTb Y™meTb Bnagets
Copeprxkanve OCHOBHbIE MOHATHS U HMCaMOCTOSITETbHO HaBbIKAMU MOCTAaHOBKHU
3TaroB 3aKOHbI XHMHUH, OCYLeCTB/ISATh TTIOUCK Lernei ¥ 3a7,a4

TeopeTUUeCKre OCHOBBbI | TeOPeTHUYeCKOU 5KCIIePUMEHTA, UCXO/s U3

TeopeTHYeCKUX
TIPEATOChIIOK; HaBbIKAMU
00paboTKu pe3y/bTaToB
JKCTIepUMeHTa C
HCI0/Ib30BaHueM (DU3UKO-
MaTeMaTh4eCKOTo
aririapara u
KOMITBFOTEPHBIX
TeXHOJIOTUH,
TIpe/ICTaB/IeHUsT OTUYeTa B
Tpebyemom opmare.

Buppl 3aHATHI

* llHTepakTUBHbIE
NIpaKTUUeCKHe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* lHTepakTUBHBIE
JIeKLIUY;

* [IpakTHhueckue
3aHATHUS;

* JlaboparopHbie
3aHATHUS;

» Jlekuuu;

* NHTepakTvBHbIE
NIpaKTUUYeCKHe 3aHATHS;
* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* NHTepakTuBHbIE
JIeKLIUY;

* [IpakTHUueckue
3aHATHUS;

* JlabopaTopHbie
3aHATHUS;

* Jlekuuuy;

* lHTepakTHBHBIE
MpaKTUYeCKUe 3aHsATHS;
* llHTepakTuUBHBIE
naboparopHbIe 3aHATHUS;
* JlaboparopHble
3aHSATHS;

* CamocTosTenbHas
pabora;
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* CamocTrodTenbHas
pabora;

* [loaroroBka K
JK3aMeHy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka K
9K3aMeHy;

Wcnons3yemblie
CpeiCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Otyet no
VHAUBU/1yaJIbHOMY
3a/1aHUIO;

* Oripoc Ha 3aHATHSIX;
* KoHcriekT

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoii pabore;

* Otyet no
VHAUBU/1yaJIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

e OrtyeT 10
naboparopHoii pabore;
¢ OtueT o
VHIUBUAYaTbHOMY
3a/IaHUIO;

* DK3aMeH;

CaMOITIO/ITOTOBKY; CaMOIIOZITOTOBKY;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBaHUS [laHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OL[eHMBAHMSI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnagets
OT1nmnyHo * 3HaeT OCHOBHbIE * YMeeT OT/IMYHO ¢ CamMocTosTenbHO

(BBICOKMI YPOBEHb)

TIOHSITHSI XUMUUY;
* CpobojHO
dhopmynupyet
XUMHUYeCKHe 3aKOHbI;

* Bocnpoussogur
TeopeThueCcKui
Marepuan 6e3
WCTIO/Tb30BaHUsI yueOHOTOo

OPUEHTHUPOBAThCS B
TEOpeTHUEe CKOM
MaTtepuase 0e3
WCTI0/Ib30BaHMsl yueOHOTOo
rocobwus;

* CBobOOgHO ymeeT
TIPUMEHSITh TO/TyYe€HHbIe
3HAHUS /IS PeLleHust

onpejensieT LieJid U
3a/lauM SKCriepyuMeHTa
WCXO/Isl U3
TeopeThueCKUx
TIpe/TNoChINIOK;

XUMHYeCKHe 3aKOHBI;
* BocrpousBoaur
TeopeThueCcKui
Marepuar C
VICTI0/Tb30BaHUEM
TeopeTUUeCKUX 3HaHWUH
W yueGHOro 1ocoous;
* YacTuuHO u3araeT
MaTepuan B yCTHOU

dopwme;

Marepuase 6e3 yueOHOrO
T0Co0OMs WK C
WCTI0/Ib30BaHUEM
yueOGHOr0 TI0Co0us;

* YMeeT NpHUMeHSThb
TeopeTHUeCcKre 3HaHUs
JUISL PeleHust
CTaHZJAPTHBIX
TIPAaKTUYeCKUX 3a/iad U
WUHTEepTpeTaLun
pe3y/ibTaToB
JKCIIePUMEHTa;

1ocoous; TBOPUECKHUX

* CBo06O/HO U3/araer MpaKTUYeCKUX 3a/ad U

MaTepuas B YCTHOM VHTeprpeTaln

(bopMe; pe3y/bTaToB

* AHa/IM3MpyeT U 9KCIepUMEHTA ;

BOCITPOU3BOAUT

B3aMMOCBSI3b

XAMMHYEeCKUX MOHATUN U

3aKOHOB;
Xoporo (6a30Bblii | ¢ 3HaeT OCHOBHbIE * YMmeer * OrmpepenseT Lenu 1
YPOBEHb) MOHATUSL XUMUU; OpUEHTHPOBAaThCS B 3a/lauy SKCiepuMeHTa

. CDopMym/]pyeT TeOpeTrUYe CKOM HUCxons n3

TeopeTuUeCcKux
TMpeJIOChIIOK C
TOMOIIbIO

rperniofiaBaresns;
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

* 3HaeT OCHOBHbIE
TIOHSATUS XUMUU;

* YacTtruHo
dhopmynupyet
XUMHYeCKHe 3aKOHBI;
* BocrpousBogur
TeopeThueCKun
MaTepuar C
WCTI0/Tb30BaHUEM
yuebHOro mocobus;

* YMmeer
OpUEHTHPOBAThCS B
TeopeThyeCcKoM
MarepHa’ie C
WCTI0/Ib30BaHUEM
y4eOHOTO MOoCOoOUs;

* [lpumensier
TeopeTHuecKre 3HaHHUs
JUTs peltieHnst 6a30BbIX
NpaKTUYeCKHX 3a/a4 U
WHTEPIIpeTaLu
pe3y/bTaToB
JKCIepUMeHTa C
TIOMOIIIBIO
Tipero/iaBare’is;

* OrmpepenseT Lenu 1
3a/lauyl SKCIIepuMeHTa,
WCXO[IS U3
TeopeTuUeCcKux
TMpeJIoChIIOK, C
TTOMOIIIBIO TI/IaHa Pa0bOTEI
U TIperio/iaBaTe’is ;

Tabmuija 5 — Orarbl

2.2 Komnerennua OIIK-2

OTIIK-2: crnocoGHOCTBIO OCYIIeCTB/ISITh TTOUCK, XpaHeHWe, 00pabOTKy M aHamM3 UHPOPMAIU U3
pa3nMuHbIX WCTOYHUKOB U 0a3 JaHHBIX, MPe/CTaB/sATh ee B TpeOyeMoM (hopmaTe C HCIO/Ib30BaHHUEM
MH(POPMALMOHHBIX, KOMITBIOTEPHBIX U CETEeBLIX TEXHOIOTHH.

st popMHUpOBaHUsI KOMITETEHL[M HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TANoB. DTamnbl JOPMUPOBaAHUS
KOMITeTEeHLIMM, TpUMeHsieMble /Ui 3TOr0 BUJbl 3aHATUM U HCIIOJb3yeMble CpeACTBa OLeHWBAHUS
npe/icTaB/eHbl B Tabsutie 5.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHHUS

MMPpOTEKaHWs pedKLH,
SHepreTuyeckue

HU3MEHEeHH B I1poLecce

MpPOTeKaHUs peakiuu,
3aKOHOMEPHOCTH
TpOTeKaHUst
3/IEKTPOXUMUUE CKUX
TPOLIeCCOB, MPOLIeCChI
KOpPPO3UH MeTasljIoB U
MeTO/blI 3alUThI OT
KOppO3UH

CocraB 3HaThb YmeTb Bnanets
CopeprkaHue OCHOBHBIe TIOHSITUS U CaMOCTOSITe/IHO HaBbIKaMU 00pabOTKH
3TaroB 3aKOHbI XMMUH, OCYIIeCTB/ISATh TTIOUCK pe3y/bTaToB

TeOpeTHUUeCKHe OCHOBLI | TEOpeTHUeCKOM 9KCTIepUMeHTa C
CTpOEHUsI BellleCTBa, vH(bOopMalLK U ee aHa/Iu3, | UCTI0/Ib30BaHUEM (PU3MKO-
CBOMCTBA BeII[eCTB U UX | TIPUMEHSTH TI0JTyueHHble | MaTeMaThueCKOTo
Peaki[MOHHYO 3HaHUs /15 pellleHust anrapara u

CIIOCOOHOCTB, YC/IOBUS MpaKTUUe CKUX 3a/jau U [I71s1 | KOMITbIOTePHBIX
TPOTEeKaHUs Peakiyui, HMHTepIpeTaluu TeXHOJIOTHH,

(hbakTOpBI, BAUSIOIIME HA | Pe3y/IbTaToOB Tipe/|CTaB/IeHHsI OTUeTa B
CKOPOCTb Y HampaBjieHWe | 3KCIepruMeHTa Tpebyemom (opmare.

Bunp! 3aHATHI

* VHTepaKkTHUBHbIE

MPpaKTU4YeCKHE 3aHATHUSA,

® I/IHTep dKTHBHLIE

nabopaTopHbIe 3aHSTHUS;

* lHTepakTUBHbBIE
JIeKLIUY;
* IIpakTueckue

* lIHTepakTUBHbIE
TpaKTUYeCKue 3aHsTHS;
* UHTepakTHBHbBIE
nabopaTopHbIe 3aHATHS;
* UHTepakTHBHbBIE
JIeKLINY;

* IIpakTuueckue

* VIHTepakTUBHbIE
TpaKTUUYeCKUe 3aHsATHS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHSATHUS;
* JlaboparopHble
3aHATUS;

* (CamocTosTenbHas
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3aHATUS;
* JlaboparopHbie
3aHSATUS;

* Jlekumu;

¢ CamocTosiTe/bHast
pabora;

¢ [logroroBka K
JK3aMeHy;

3aHATHS;
* JlabopaTopHbie
3aHSATUS;

* Jlekumu;

* CamocrosTenbHas
pabora;

* TloaroToBKa K
JK3aMeHy;

paborta;

Hcronb3yemble * KontposnbHasi pabora; | * KoHTposbHast pabora; | * OTuer 1o
CpefCTBa * Oruer 1o * OrtueT no nabopatopHoi pabore;
OLleHMBaHMsA nabopatopHoii pabore; nabopatopHoti pabore; * Ortuet o
¢ Ortyer o * OTueT o WHIVBHAYa/IbHOMY
VHJVBUlyaJIbHOMY VHJVBU/lyaJIbHOMY 3a/laHUIO;
3a/IaHUI0; 3a/IaHUI0; * JK3aMeH;
* Orpoc Ha 3aHATHUSX; * Omnpoc Ha 3aHATUSAX;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHHMBaHUS [JaHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabsuie 6.
Tabnuiia 6 — IToka3aTesiM ¥ KpUTEPUU OL[eHMBAHMSI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnanets
OtmuHo * 3HaeT OCHOBHbIE * CBobO0gHO ymeeT * CaMOoCTOATeNIbHO
(BBICOKMI YPOBEHD) | MOHATHS XUMUH ; TIPUMEHSITh TI0JTyYeHHble | oOpabarbiBaeT
* CpobojHO 3HaHUS /151 pelleHust pe3y/ibTaThbl
dhopmynupyet TBOPUYECKUX 9KCIepUMEHTaA C
XUMHYeCKUe 3aKOHBL; MpaKTUYeCKUX 3a/ad U WCII0/Ib30BaHUEM
* BOCIPOM3BOAUT HHTeprpeTaruu (dbusuKo-
TEOpeTI/IIIECKI/Iﬁ pe3y/ibTaTOB MaTeMaTruyeCcKoro
Marepuanl oe3 SKCIIepUMeHTa ; arnriapara 1
UCIT0/Tb30BaHus yuebHoro| ¢ CaMoCTOsTeNbHO KOMITbIOTEPHBIX
TEeXHOJIOTHK;

riocoous;

* CobogHo u3naraet
MaTepuas B yCTHOU
(opme;

* AHanu3upyer U
BOCITPOM3BOZAUT
B3alMOCBS3b
XUMHUYECKUX MOHATUN U
3aKOHOB;

OCYILL[eCTB/ISIeT MOUCK
TeopeThueCcKoi
MH(opMaLuy,
aHa/IM3upyeT ee U
KOHCTIEKTUPYET B
JIOTHYeCKOM
TI0C/Ie/|0BATe/ILHOCTH ;

* Cocrasser oT4eT B
TeueHHe T/IaHUPYeMOT0
CpOKa c/lauu B
TpeOyemom opmare;

Xopotiio (6a30BbIii
YPOBEHb)

* 3HaeT OCHOBHbIE
TIOHATHUSL XUMUH;

* dopmynupyet
XUMHUYECKHe 3aKOHbI;

* BocrpousBoaur
TeopeThueCcKui
Marepuar C
VICTI0/Tb30BaHUEM
TeopeTUUeCKUX 3HaHUH
W yueGHOro 1ocoous;
* YacTtuuHo U3naraeT
MaTepuas B YyCTHOU

(opme;

* CamOCTOsITe/IbHO
OCYyLL[eCTBJIsIeT MTOUCK
TeopeThueCKou
vHdopMaluy,
aHa/u3upyer ee U
KOHCIEKTHPYeT COIVIaCHO
TIpeJ/I0KeHHOMY I/1aHy;
* YmeeT IIPUMEHATH
TNOJIyYeHHbIe 3HAHUS [1JIs1
pelleHus: CTaHAAPTHBIX
MpaKTUYeCKUX 3a/ad U
VHTeprpeTaLuu
pe3y/bTaToB

* (CocTaBisieT OTUeT B
TeueHHe TJIaHHPYyeMOro
CpOKa C/lau¥ B
Tpebyemom (opmare;

* (CamMOCTOSTe/NbHO UIH
C TIOMOIbIO
TiperiofiaBaresis
obpabarbiBaeT
pe3y/bTaThl
9KCIepruMeHTa C
HCII0/Ib30BaHUEM
(u3uKo-
MaTeMaTHhueCKOro
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JKCIIepUMEHTa ; arrapara ¥ YaCTUYHO C
TOMOLLBIO
KOMIIbIOTEePHBIX
TEXHOJIOT1;
YI0B/IETBOPUTENIBH | * 3HaeT OCHOBHbIE * CamocrositesbHO Wi | ¢ C IIOMOLLBIO
0 (TIOpOroBEIi TIOHSITUSI XUMUHY; C IOMOLIBIO TrperiofiaBaresis
yPOBeHb) * YacTuuHo TiperoiaBares obpabaTbiBaeT
dhopmynupyet OCYLL[eCTBJIsIeT ITIOMCK pe3y/ibTaThl
XUMHYEeCKHUEe 3aKOHBI; TeopeThueCKou JKCIiepUMeHTa C
+ BoCIpou3BOAuT vHbopMaluu B WCI0/Ib30BaHUEM
TeopeTI/IHECKI/II‘;I YKa3dHHBbIX HCTOYHUKAX, (bI/IBHKO-
MaTepuar C KOHCTIEKTHPYeT ee B BUJle | MaTeMaTHU4yeCKOro
HUCIIOJ/Ib30BaHUEeM TE€PMHHOB, ITOHATHH, dliriapaTa U Y4aCTUUHO
yqe6H0r0 rmocoous ; 3dKOHOB ; KOMITbIOTEPHBIX
* YMeeT IIpUMEHSTH TeXHOJIOTUi;

TIO/TyUeHHbIe 3HAHUS JIIsT
peltieHust 6a30BbIX

¢ (Cocras/igeT oT4yeT B
Tpebyemom (opmare;

NpaKTUYeCKUX 3a/iad U
VIHTepIipeTaLu
pe3yJibTaToB
9KCIeprYMeHTa;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUCIEHHBIX 3a/lau 00y4YeHUs! MCIIOJb3YIOTCS TUIIOBbIe KOHTPOJIbHBIE
3aflaHUsI WK WHbIe MaTepyasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STanbl ()OPMHUPOBAaHUSI KOMIIETEHLIMH B TIpoOLlecce OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBbI, B C/IEAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CaMOMOATOTOBKY
— Knaccudukanus xumuyeckux coefuHeHuil. CrerneHb okucaeHUsi. OCHOBHblE —KJIaCChl
HeopraHuueckux coefuHeHH. KUCI0ThI, COMM, OCHOBaHUS, OKCH/bI, UX K/IaCCU(PUKALUSA U XUMHUYeCKue
cBOMcTBa. KuCI0THO-OCHOBHBIe CBolcTBa BellecTB. CBoiicTBa amdoTepHOCTH. PeakijMoHHasi
CIOCOOHOCTh aM(OTEPHBIX OKCH/IOB M THAPOKCUIOB. Twuribl coseil. V3MeHeHUEe KHCIOTHO-OCHOBHBIX
CBOWCTB /IEMEHTOB I10 MIepro/jaM U rpymmam. D/IeKTPOIUThI. D/IeKTPOIUTUUeCKast JUCCoLraLs

3.2 TemMbl MHAUBUYa/TbHbBIX 3a/JaHUA

— Tema 1. OCHOBHBIE TIOHSITHS ¥ 3aKOHBI XUMUH

— Tema 2. OcCHOBHBIE K/IacChl HEOPraHUYECKMX COeAVHEHWH. PeaklMOHHAasi CHOCOOHOCTD
BelL[eCTB.

— Tema 3. DHepreTuka XMMUUeCKUX MPOLIECCOB. XUMHUeCKask TePMOJUHAMUKA.

— Tema 4. Xumunueckasi KWUHeTHKa. XMMUYeCKOe paBHOBeCHe.

— Tema 5. DnekTpoxrumMuueckue rporeccel. Kopposusi MmeTasnios.

— UWnpuBupayanbHoe 3afaHue «OCHOBHble TIOHATHSL M 3akOHbl xumum» BAPVMAHT Nel(O 1.
OpuHakoBoe i urcsio Mosiekys B 0,5 r azora v 0,5 r metaHa? 2. BeIUuMC/IUTE MOJISIDHYIO MacCy BellleCTBa,
ectu Macca 500 mn ero mapoB npu 87 O0C u gaBnenuu 96 kIla paBHa 0,93 r. 3. Haiitu dakrtop
9KBUBAJIEHTHOCTA U IKBUBAJIEHTHYIO MacCy 37ieMeHTOB B coeauHeHusx: MgO, NiCl2, CaF2. 4. Haiitu
5KBMBaJ/IeHTHBIe Macchl coeauHenuii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Omnpegennre 00beM a3oTa
(H.y.), UCIIOMB30BAaHHOTO /IJIs CHHTEe3a aMMHaKa, eCJiv To/iydeHo 8,5 T Mpo/iyKTa peakiuu.

— WupuBupayanbHoe 3asaHve «OCHOBHbIE K/1acChl HEOPraHUUeCKUX coeiuvHeHuii» BAPUAHT
No5 1. Hanmiiiite popmysibl BelljeCTB: Cy/lbdar JUTHs, TIepX/iopaT aMMOHUS, WOAW[, CBUHIIA, TUIPOKCU],
maprania (II), ruapokcus marHusi, opropocdopHasi KUC/IOTa, a30TUCTast KUCAoTa, okeup ceuHia (IV),
okcug, xpoma (VI), okcupg dochopa (III). 2. HazoBure creayrolijue COeIWHEHUS 10 COBPeMeHHOM
HOMEHKJ/IaType U YKaXKuTe, K KaKoMy KJlacCy HeOpraHu4eCKuX coeJuHeHUI (KUCI0Thl, COMU, OCHOBaHUS,
OKCHZIbl, OMHapHbIe coemuHeHus1) oHu otHocstcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO,
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Mg3N2, Sn(OH)2, MnO. Hanummre ypaBHeHMs 3JIeKTPOJIMTHUECKOU AMCCOLMALIMM 3TUX COeUHEHHU.

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

pe3ynbrare peakimy Zn(OH)2 ¢ HCI? Hammmmuire ypaBHeHHsI peakLiii, YKaKUTe TUITbI 00pa3yromxcs
coneil (Kucias, OCHOBHasi, HOpMasbHasi), JalTe Ha3BaHWS IOJyUeHHbIM coeAuHeHUsM. 5. Hamuimmre
yYPaBHEHHsI PeakLi, C MOMOILLBI0 KOTOPhIX MOXKHO OCYILeCTBUTh Ciiefytroiue npeBpaijenusi: Fe — FeO
- FeSO4 - Fe(OH)2 - FeCl2.

— WHpuBupyanbHOe — 3ajlaHMe  «JDHepPreTMka  XMMUYeCKUX — MPOLeCcCOB.  XuUMHUUecKas
TepMmoguHaMuka» BAPMAHT Ne4 1. Paccuuraiite TersioBod 35(¢deKT peakluM, 3alMILNTe
TePMOXUMUYeCKoe ypaBHeHHe peakiuu. CKOMbKO Oapusi U KUC/IOpoJa B TpaMMax BCTYIWJIO B peakiuio,
ec/u B xoie Heé Bbigenunoch 2740 k/x Ternotel? 2Ba(tB) + O2(r) = 2BaO(TB) 2. PaccuntaB u3MeHeHUe
sHepruu ['nb66ca, ycTaHOBHUTE, TIPU KaKoW TeMIiepatype Haubosiee BepOsITHO TIPOTeKaHHe JaHHOM peakiuu
—npu 25 0C wim nipu 100 0C? ZnO(TtB) + CO(r) = Zn(1B) +CO2(T) 3. [loKa>kuTe pacueTom, Mpu KakKUxX
TeMIiepaTypax BO3MOKHO MPOTeKaHWX peaKLMM B MpssMoM HaripaBieHuu. N2(r) + O2(r) = 2NO(T)

— WHpuBuayanbHOe 3asaHue «XUMHUYecKass KMHeThKa. Xumuuyeckoe paBHoBecue» BAPUAHT
Ne27 HaruiuTe KuHeThueckoe ypaBHeHue peakuuu: C(tB) + H20(r) = CO(r) + H2(r) Kak usmeHuUTCs
CKOPOCThb PeakiuH, eC/v: a) B CHCTeMe YMEHBIIUTDb JjaBjieHre B 3 pa3a; 0) yBeJMUUTb KOHL|EHTPALUIO
1apoB BOABI B 3 pa3a; B) yMeHbLINTh KOHLEHTPALIMIO NapoB BoAbl B 2 pa3a. OnpefenuTs TeMriepaTypHbIi
K03(DPULIEHT CKOPOCTU peakiyu, ec/iv TIPU MOHWKeHUH TeMriepatypbl Ha 45 0C peakijusi 3aMe/i/ii/ach B
25 pa3. Peakuus npotekaet ripy 20 0C. DHeprusi akTUBaL[MM peaklMi B OTCYTCTBUM KaTaju3aTropa paBHa
75 k/)x/MoJib, a B IPUCYTCTBUU Katanmusaropa — 50 k/[>k/mosib. Bo CKo/bKO pa3 Bo3pacTaeT CKOPOCTb
peakiMi B TIPUCYTCTBUM Karanu3atopa? B kKakom HaripaB/ieHUM OyfeT MPOUCXOAUTb CMelleHue
paBHOBecus peakuuu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHN0= -460 k/[)K eciu: a) yBeJUUUTH
TemIieparypy; 0) YMeHBIIUThL [aBleHWe B CUCTeMe; B) YBEJHUUTb KOHLIEHTpaLMi0 OKcuzaa aszoTa (I).
3anuilvTe BbIpa)K€HHWE KOHCTAHThI paBHOBecusi At peakuuu: H2(r) + 12(r) = 2HI(r) Berumommrb
KOHCTAHTy paBHOBeCHsl peaki|H, eC/iM HadyabHast KoHLeHTpalusi H2 Obisia paBHa 0,5 Mosb//1, HauabHast
KOHLeHTpaus 12 - 0,2 mosib/n U K MOMEHTY paBHOBecHs npopearyuposajio 20% Bozopoza.

— WupuBuayanbHOe 3a/laHve  «DJIeKTpOXUMHYecKhe mpolecchl. Kopposuss meTanioB»
BAPVAHT Ne29 1. 3ammcath CXeMy rajibBaHHUUECKOTO 3/IeMeHTa, COCTOSIIEro W3 Ko0a/lbTOBOTO U
KaJMUEBOI0 3/IeKTPOZIOB, MOTPY’KEHHBIX B PaCTBOPbl CBOMX COJIeM; HalmMCaThb YPaBHEHMS 3/1eKTPOJHBIX
TIPOLIeCCOB; HAalNMCaTh ypaBHEHUE peakluM, KOTopast POTeKaeT B rajlbBaHUUeCKOM 3JIeMeHTe; pacCUnuTaTh
3/IEKTPOABWKYLLYIO CWIy TraJbBaHUYECKOrO 3/eMeHTa [Py CTaHJApTHBIX YC/IOBUSIX; PacCUMTaThb
1eKTPOABWXKYILLYIO CHTy rajlbBaHUUeCKoro syeMeHTa Ipu temrepartype 30 0C u KOHLIeHTpaLysX UOHOB
C(Cd2+) = 0,4 monb/n; C(Co2+) = 0,3 monb/n. 2. [Jns cjiefyrolyMx BellecTB HarucaTh ypaBHEHUs
3/IEKTPO/[HBIX TIPOLIECCOB TIPY 3/IEKTPOJIN3e U yKa3aTh, KaKue MPOAYKTh 00pa3yroTCsl Ha KaTofie U aHo/ie: a
) pacriiaB CaBr2 c uHepTHeIMU 371eKTpogamu; 0) pactBop HBr ¢ riuHkoBBIM aHOZ[0M; B) pacTBop Sr(NO3)
2 c rpadutoBbiMU 3ekTposaMu; r) pactBop CoSO4 c HepaCTBOPUMBIMM 37eKTpofiamu. 3. Kakwue
TIPOAYKTBI 00pa3yroTCst Tipu 3meKTpos3e BogHoro pactBopa KCl ¢ nHeptHbIMU 351ekTposamu? Hanuimre
ypaBHEHUsI 3/IeKTPOAHBIX TIPOLIECCOB. BBIUMCIUTL MacCy WM O0BeM TPOAYKTOB Ha 3/eKTpojax ,
00pa3ymoIuxcsi NPy MpOINycKaHud Toka cuiod 10 A B TeueHur 30 MHUHYT, €C/IM BBIXOJ| TPOAYKTa
coctaBnsieT 70%. 4. CoCTaBUTh CXeMy KOPPO3WOHHOIO rajbBaHUYECKOTO 3/IeMeHTa, BO3HUKAIOLEro BO
B/I&)KHOM BO3/lyXe IPH KOHTaKTe aJlOMUHUS U XpoMma. Hanucatb ypaBHeHUs1 3/1eKTPOAHBIX MPOLIECCOB U
ypaBHeHHe Mporecca KOppo3uu. 5. LIMHKOBYHO IJIaCTHMHY, TOKPBITYH0 Me/bH), OINYCTWIA B PacTBOP
cepHOM KuQIOTHL. OrmpezfenuTe TWII TOKPBITHS, HaNMILIWMTE YpaBHEHWsS 31eKTPOJHBIX NPOLIECCOB
KOppO3WH, eC/lu TIOKpbITHWe He paspylleHO M B CJ/lydyae ero paspylleHus, COCTaBbTe CXeMy
raJlbBaHMYeCKOro 3/eMeHTa.

3.3 Tembl 0OIPOCOB Ha 3aHATUAX
— PA3IEJI 1. OcHOBHBIe TIOHSTUSI Y 3aKOHBI XUMuM 1. [laliTe ompejie/ieHUsI TOHSTHUSM «aTOM».
W3 yero oH COCTOUT, UMeeT /U OH 3apsj? IIpusBeauTe rjiaHeTapHyHO MOJe/b CTpOeHUs aroMa. 2. Kakos
3aps/ 71eKTpoHa? 3a CyeT 4yero INpoTeKaeT XMMUUeCKas peaklys, B yeM ee CyL[HOCTb? 3. UTo Takoe
Mosekyna? Vimeet i oHa 3apsf? IlpuBenure ripuMepsl MoseKys BellecTB. V13 uero onu cocrosat? 4. Uto
Takoe HUOH? VIMeet /i OH 3apsA? Kakue eCcTb TUIIBI MOHOB Y KakK OHY HasblBatoTcsA? [IpyBesuTe nprMepsl
WOHOB pasHoro tura. Kak o0pa3syroTcs Te WM WHbIe TUTBI MOHOB? OT Yero 3aBUCHT 3apsifi MOHa? 5.
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[TpuBesvTe mpuUMep XMMHYECKOrO 37eMeHTa B COCTOSIHUSIX: aTOM, MoJieKy/na, MOH. IlosicHute, B uem
pa3HHULlA MeXJY 3THMM TpPeMsi COCTOSIHMSIMM M KaKMMHU CBOMCTBaMM 00safiaeT Ta WM MHas yactuia. 6.
Yrto Takoe KosmmuectBO BemjectBa? Kak oHO oOo3Hauaercsi, B ueM wu3Mepsiercsi? CKOMBKO YaCTHI]
coziepkut 1 Mosb BelrjectBa? Kak o6o3HauaeTcst uncro yactuy? 7. Uto Takoe MonsipHasi Macca? Kak oHa
obo3HauaeTcs, B ueM u3MepsieTcsi? Kak paccunrarb MOJISIpHYIO Maccy BetjecTB? 8. IlpuBeanTe mpumepbl
XUMHYeCcKuX BelljecTB. UTO MOKa3bIBalOT MO CTPOYHbIE WH/EKCHI B (hOpMy/Iax XMMHAYeCKUX BelecTB? 9.
Yro Takoe crexuoMeTpruyeckue Ko3hGUIMeHThI? [/ 4ero Ux pacCTaB/siOT B ypaBHEHUAX XUMHUUECKUX
peakimii? KakoBbl IpaBW/a pacCTaHOBKU KO3 dureHTOB? YTO MOKasblBaeT CTeXWOMeTpHUYeCKUH
Ko3(puiivieHT B ypaBHeHUM peakiuu? 10. CopmynupyiiTe 3akoH ABoraZipo. UTo Takoe HOpMasbHbIe
ycnoBusi? Uto Takoe MossipHbIN 00beM rasa? Kak oH ob03HauaeTcsi, B ueM U3MepsieTCsl M UeMy OH paBeH?
Kaxkoi1 o6vem 3aHrMaeT ra3 KosmuuectBoM 1 Mosb mpu H.y.? 11. Kak paccunTeiBaeTcsi 00bem Tasa mpu
YCJIOBUSIX, OTJIMUHBIX OT HOpMasbHbIX? IlpuBesuTe ypaBHeHue MeHpeneeBa-KianelipoHa, MosicHUTe
Kakye BeJMUMHbl TaM MCIo/b3yloTcs. 12. [IpuBesuTe OoCHOBHbIE (DOPMy/bI /il pacueTa KOIWYecTBa
BelecTBa. Kakue BeJIMUMHBI I 3TOrO UCIO/b3YIOTCA? 13. UTO Takoe IPOCTbIe U C/IOKHbIE BelecTsBa?
[MpuBenuTe ux knaccudukanyio. 14. V3 uero coctosaT OKCUAbI, COMM, KUC/IOThI, OCHOBaHUs? UTO Takoe
KUC/IOTHBIe ocTaTku? [IpuBeauTe npuMeps! 5TUX coefrHeHWW. 15. UTo Takoe skBHBajeHT? UTo Takoe
(hakTOp SKBUBAJIEHTHOCTH U KakK OH 00o03Hauaercsi? Kak ero MoykHO paccuutars? [I711 KaKUX 3/1eMEHTOB
OH SIB/IIeTCs MIOCTOSIHHBIM U ToyeMy? IIpuBeauTte npuMepsl. 16. Kak paccunTarh 3KBUBAJIEHTHYIO MacCy
MIPOCTBHIX U CJIOXKHBIX BelljecTB? IIpuBesuTe (OpMyJibl, TIOSCHUTE KaKUe BeJIMUKHBI B HUX UCTIO/Ib3YHOTCS.
Kak o6o3HauaeTcsi 9KBHBa/jleHTHasi Macca, B yeM u3Mepsiercsi? 17. UTo Takoe SKBUBa/JeHTHBI 00beM
raza? Kak ero MoxxHo paccuutars? [IpuBesuTe (popmyiy, MOSICHUTe KaKve BeJIMYUHBI TaM UCTIO0/Ib3YHTCS.
18. CdopmynupyiiTe 3aKOH 3KBMBAa/eHTOB, IIPHUBeJUTE ero MareMaTHueckoe BblpakeHWe. [IpuBesute
npyUMep NpuUMeHeHHs 3Toro 3akoHa. 19. CdopmynupyiiTe 3aKOH MOCTOSHCTBA COCTaBa BelljecTBa. YTo
Takoe Oepronmuabl? IlpuBeAuTe TpUMepbI BeLeCTB IIOCTOSHHOTO W HENOCTOSHHOro coctasa. 20.
CdopmynupyiiTe 3akoH ABOrajpo U CleACTBUSI U3 Hero, nosicHuTe Ha npumepe. 21. Cdopmynupyiite
3aKOH 00BbeMHBIX OTHOILEHUH, TTOSICHUTe, /11 KAKUX pacyeToB OH NpuMeHUM. 22. CopmynupyiiTe 3akoH
coxpaHeHust Macchl Bemjectsa. PA3JIEJI 2. OCHOBHBIE KJ/IACCBI HEOPTAHUYECKUX
COEJVHEHWN. PEAKILIMOHHAS CIIOCOBHOCTH BEIIIECTB. 1. UTo Takoe CTeleHb OKUC/IeHHUs?
Kak omnpefenuTs MakCUMa/IbHYHO CTelleHb OKUC/IeHUs 3/eMeHTa? Kak OHa CBfi3aHa C BaJIeHTHOCTBIO? 2.
Kakue 3/eMeHTBI IpOSBISAIOT IIOCTOSIHHYIO CTelleHb OKUC/IeHUs? UYeMy paBHa CTeleHb OKWUC/IeHUs
3/IeMEHTOB B MPOCThIX BeljecTBax? Kakue npaBu/ia HY)KHO 3HaTh /ISl 3alIMCH XUMHYECKUX (hopMyrn
BemlectB? 3. IlpuBeaure knaccudukauuioo BeljecTB. Kakuve OCHOBHBIe K/acChl HeOpraHWUYeCKUX
coequHeHWM Bbl 3HaeTe? W3 uero oHu cocroar? 4. IlpuBeguTe Kraccudukaiuio okcuzoB. Kak
obpasytoTcs HasBaHusl okcuzloB? Kak Hammcath ¢opMysy BbICIero okcuja snemeHrta? 5. IIpuBeaute
knaccudukaiuio KucaoT. Kak obpasyrorcs Ha3BaHus Kuoiotr? 6. IlpuBeawrte  KimacCU(UKALUO
ocHoBaHui. Kak oOpasyiorcsi HasBaHusi OcHOBaHui? 7. IlpuBegute knaccudukauuio comneid. Kak
o0pa3yroTcs Ha3BaHus coneii? 8. Uto Takoe 3mekTponut? Kakue BelrjecTBa SBJSFOTCS 37IEKTPOUTAMu? 9.
Yto Takoe 3/1eKTpo/IMTHUeCKas Jucconanysa? KakoBbl paBu/a 3arvcy ypaBHEHUH 3/71eKTPOIMTHYECKOU
puccoupanuu? 10. IlpuBeauTe ypaBHeHNs MOJIHOM U CTyIIeHUaTOM AUCCOLMALIMM OKCH/I0B, KUCJIOT, COJlen
Y ocHOBaHuM. 11. [1151 KaKMX 3/1eMeHTOB XapaKTepHbl KUC/IOTHbIe CBOUCTBa? [TpuBeaute npumepsl. 12. C
YyeM pearvpyroT KHUCJIOTHble OKcHZbl? IlpyBeauTe mnprMepsl peakilyi, JOKa3blBalOLIMX KHCIOTHBIE
cBoiicTBa. [IpuBejMTe MprUMep reHeTUUeCKOM CBSI3U «3/IEMEHT — KUC/IOTHBIM OKCHJ, — KUCJIOTHBIM OCTAaTOK
- kacaora». 13. [l Kakux 3/1eMeHTOB XapaKTepHbl OCHOBHble cBorcTBa? Ilpusenure npumepsl. 14. C
yeM pearvMpyrT OCHOBHble OKcHZbI? IIpuBeauTe mpHMepbl peakLMi, [OKa3bIBAlOIMX OCHOBHBIE
cBolicTBa. [IpuBeyTe MpuMep reHeTUUECKOU CBSI3U «3JIEMEHT — OCHOBHOW OKCHJ, — OCHOBaHue». 15. Uto
Takoe aM(poTepHOCTb? [I/151 KAKMX 3/1eMeHTOB XapaKTepHbl aM(oTepHble cBOKcTBa? [IpuBejuTe prMepsl.
16. C uem pearupytoT amdoTepHble OKCUAbI? [IpuBeauTe TpUMepbl peaklvii, A0Ka3bIBaIOL[UX
amgorepHble cBoicTBa. [IpvBeauTe NMpUMep IeHETUUECKOM CBS3U «3/1eMeHT — aM(OTepHBIM OKCUJ, —
amdoTepHoe oCcHOBaHUe». 17. Kak M3MeHSIIOTCS KUC/IOTHO-OCHOBHbBIE CBOMCTBA [ijis S- U P-3/IEMEHTOB B
nepyojiax cjaepa Harpaso? Kak 3To CBS3aHO C MeTa/UIM4eCKUMU M HeMeTa/UInueCKUMU cBokcTBamMu? OT
Yyero 3aBUCAT KHUCJIOTHO-OCHOBHbIe CBoMcTBa d-ssmemeHToB? 18. IlpuBenuTe XMMHUeCKHWe CBOWCTBA
kucnor. 19. TlpuBesute xumuueckue cBokcTBa ocHoBaHMM. 20. IlpuBesuTte mpumepsl aM(OTepHBIX
ocHoBaHuM. C yem oHU MoOryT pearnpoBatb? 21. [IpuBesure xumnuueckue corcTtsa coneid. PA3JJEJT 3.
SOHEPI'ETUKA XVMMHMWYECKNX ITPOLHECCOB. XVUMUWYECKAA TEPMOIMHAMUMKA. 1. UYto
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y3ydaeT XUMHUYeCKas TepMOAMHaMHUKa? 2. [laiiTe ompefesieHVe TMOHATHIO «XUMHYecKas cucrema». 3.
[Tepeuncivte TUMBI XUMHAYECKHUX CUCTEM, JalTe MX XapakTepUCTUKy. IlpuBeaute npumepsl. 4. Kakue
rapamMeTpbl BAUAIOT Ha TePMOLVUHAMUUeCKOe COCTOsIHUe CUCTeMbl? UTO Takoe CTaHZApTHbIE YCI0BUA? 5.
Uem xapakTepusyeTCs TepMOAUHAMUUeCKoe paBHOBecHe cucTeMbl? 6. Kakve TUMbI TepMOAMHAMUYeCKUX
MIPOLIECCOB MOTYT MPOTeKaTh B XMMHUYeCKUX cucTeMax? [laiiTe ux xapakTepucTuky. 7. Chopmynupyiite 1
3aKOH TepMOJWHAaMHUKH, 3alvIINTe ero mareMaThueckoe BblpakeHHue. [laiiTe ompeziesieHue MOHATHSAM
«TeTyioTa», «paboTa», «BHYTPeHHsI SHeprus». Kak MOXHO WHTepIpPeTUpPOBaTh 3TOT 3aKOH
NIpUMEHUTEeTbHO K XUMHUUecKomy Tipotieccy? 8. Kakasi paborta yaiije BCero COBepIlalOTCs B XUMUUECKUX
cucrtemax? Kak ee MmoxxHO paccuurtars? 9. [lante onpeziesieHue 3HTanbnuU. Kak ee MOXXHO pacCuvTaThb?.
Kak oHa o6os3Hauaercsi, B ueM wusMmepsiercsa? 10. UTto Takoe TeriioBot sddexr peakuuu? Kak oH
0003HayaeTcs, B UeM U3MepsieTCs, UeMy OH paBeH TIPH MTOCTOSTHHOM JiaBiieHun? JlaiiTe orpezienieHue 5K30-
W SH/IOTepMUUeCcKol peakiuu. UTo MOXHO CKa3aThb O TervioBOM 3¢deKkTe 0OpaTUMOro XWMHUeCKOrO
npouecca? 11. Uro usyuaer TepMmoxumusa? UTO Takoe TepMOXuUMHYecKoe ypaBHeHUWe? I[lepeunciure
0COOEHHOCTH 3alMCH TepMOXMMHUYeCKMX ypaBHeHu#l. 12. UTo Takoe cTraHAapTHasi SHTasbIUs
obpasoBanust BemjectBa? Kak oHa o00o03HauaeTcsi, B ueM U3MepsieTCsi M KaKve 3HAUeHUS MOXKeT
npuHuMatk? 13. Copmynupyiite 3akoH 'ecca. [TosicHUTe CMbIC/ 5TOrO 3aKOHA Ha MPUMeEpPe XMMUYeCKON
peakiuu. 14. Copmynupyiite ciefctBue u3 3akoHa [ecca. [IpuBeauTe MaTemaTuueckoe BbIpaXkeHUe,
TMOSICHUTe, [/l pacueTa Kakod BelMUMHbBI OHO TipuMeHsieTcs. 15. Uto Takoe sHTpornus? B yem oHa
u3MepsieTcs, Kak obo3HadaeTcs? Kak ee MokHO paccuuTarh? OT Kakux (DaKTOpOB OHa 3aBUCHT? 16.
[TosicHuTe Ha npuMepe, KaK M3MeHsIeTCsl SHTPOIMS BellecTBa IPY IOBbIIIEHMH TeMrieparypbl. C yem
CBfI3aHbl 3TU U3MeHeHUs? B KakoM arperaTHOM COCTOSIHUM SHTPOITUA camasi BbICOKas U roueMy? 17. Uto
TaKoe CTaHJApTHasi SHTPOIMsI BelllecTBa, KaK OHa 0003Hauaercsi, B uemM u3mMepsiercsi? 18. Kak MoxkHO
paccuuTarth M3MeHeHHe SHTPONMM B Mpoliecce XMMHUUYeCKUX peakumu? IlpyuBeaure MareMaTnueckoe
BbIpakeHHe. 19. Cpopmynupyiite 2 3aKOH TepMOAWHaMUKU. [1/i1 KaKuX CUCTeM OH mpuMeHuUM? MoxxeT
JIU peaklysi TIPOTeKaTb C yMeHbllleHWeM 3HTporuu? Kakue 7Ba ¢akTopa SIBASIOTCS ABWKYLEN CUION
CaMOTPOU3BONILHOTO TIpoTeKaHusi peakiuu? 20. Kak paccuutarte sHepruto ['m66ca? Kak oHa
obo3HauaeTcs, B ueM wusMepsiercsi? [lns yero wucronb3yercss 3Ta BesmurHa? KakoBel KpuTepuu
CaMOTIPOU3BOJILHOTO TPOTeKaHHs peaklud B TpsAMOM U obpatHoMm HarpaBnenun? PA3JIEJT 4.
XUMUNYECKAA KUHETUKA. XMMUYECKOE PABHOBECHE. 1. Yrto wusyuvaeT XuMUYecKas
KiHeTHKa? 2. YrTo Takoe KoHIleHTpauus? Kak oHa o6o3HauaeTcs? Kak H3MeHsieTCs KOHI|eHTpaLys
VCXOJHBIX peareHTOB W MPOAYKTOB NpU TMpoTekaHuW peakuyuu? IlpuBenure mnpumep. 3. [laiite
oripefie/ieHle CKOPOCTH XUMHUeckou peakinu. Kak oHa o603Hauaercsi? Kak ee MoykHO paccunTtarh? UTo
TakKoe >/IeMeHTapHbIM akT peakuuu? 4. UTo Takoe rOMOreHHble U reteporeHHble peakumu? [IpuBegute
npuMepbl. 5. UTo Takoe oOpaTvMble M HeoOpatumble peakiuu? IlpuBenuTe mpumepbl. 6. OT KakKux
(hakTOpPOB 3aBUCHUT CKOPOCTb XUMMUeCKOW peakuuu? 7. Kak H3MeHsieTCsl CKOpOCTb IpU H3MeHeHW!
CTerleHW [VCIIePCHOCTH, arperaTHOro COCTOSIHHMSI, BHELIHEero sHepretuyeckoro BosgeuctBus? 8. Kak
3aBUCUT CKOPOCTb XHMMHUECKOW peakLMM OT KOHLeHTpauuii peareHToB? 9. CdopmynupyiiTe 3akoH
JeMCTBYIOLMX MaccC Jjisi CKOPOCTU XMMHUeCKOU peakuyu. [IpyuBeanTe ero MaTeMaTuyeckoe BbIpakeHHe.
[TosicHuTe, Kakue BeJIMYMHBI UCIIO/B3YIOTCS B 3TOM BbIpaKeHMM. UTO Takoe KMHeTHYeCKOe ypaBHeHue
peakiu? Kakue ecth mipaBuia 3anvcu 3JM s peakuyil € yuyacTheM TBepAbIX U ra3000pa3HbIX
BemiectB? 10. UTo Takoe KOHCTaHTa CKOPOCTH peakiuu? Kak oHa 0603Hauaercss? OT uero oHa 3aBUCHUT?
11. Kak 3aBUCHUT CKOpPOCTb XWMMUECKOW peaklud OT TeMriepaTypbl? OTBeT TosicHuUTe. 12.
Cdopmynupyiite npaBuno Bant-Todda, mnpuBeautre ero Maremaruueckoe BblpakeHue. 13. Uto
TOKa3bIBaeT TeMIlepaTypHbiii K03 duieHT ckopocTu peakuyu? Kak oH 0003HayaeTcsi U 4yeMy MOJKeT
ObITh paBeH? 14. Uto Takoe 3ddekTrBHOE coyzapeHue vacTHil? Kak W3MeHsIeTCsl SHepreTHKa CHCTEMBI
TIpU Tlepexo/ie OT UCXOJHBIX peareHTaM K NpoJyKTam peakiuu? IlpruBeauTe rpaguyeckuii mpruMep, OTBET
nosiciute. 15. UTo Takoe 3Heprusi akTWBaluu peakiuu? Kak oHa o0o3HauaeTcs, B ueM usmepsiercsa? Ot
yero oHa 3aBUCUT? Kak CBsi3aHbl CKODOCTb peakliy U SHeprus akruBauuu? 16. [IpuBegute ypaBHeHue
Appennyca. [losicHUTe, Kakye BeJMUMHBI B HEr0 BXOAAT M KaKyl 3aBUCHMOCTb YCTaHaB/IMBaeT 3TO
ypaBHeHHe. 17. Uto Takoe karanusatop? KakoB MexaHu3M [JeWlCTBUSI Karanausaropa? 18. [laiite
orpejesieHMe XUMUUYECKOro paBHOBecus. UTO Takoe paBHOBeCHas KOHLieHTpaunus BeljecTB? Kak oHa
obo3HauaeTcsi? 19. Uro Takoe KoHcTaHTa paBHoBecwss? Kak oHa o0o3Hauaetcs? Hamwmivrte
MaTeMaTH4eCKoe BbIpaKeHHWe [yId KOHCTAHThl paBHOBECHS, TIOSICHUTEe, KaKue BeJMYMHbl TaM
UCrnob3ytoTcsi? KakoBbl MpaBu/ia 3almMCU KOHCTAHTbI pPaBHOBECHS, €C/M B XUMHWUYECKOM peakLyu

CornacoBaHa Ha noprane Ne 3807 23



yuacTBYIOT TBepAble Wiu ra3oo0pasHbie BemiectBa? 20. Kakuwe ¢akToppl BIUSIOT Ha CMeIIeHHe
XUMUUYeCKOro paBHOBecusi? [losgcHUTe, UTO O3HayaeT CMelleHHWe XUMUUYECKOTO pPaBHOBECUSl «BJIEBO»,
«B1paBo»? 21. Cpopmynupyiite npuHuun Jle-Illarense. Kyza cmeljaeTcsi paBHOBecHe TpY MOBBILLIEHUU
WY TIOHWKeHUW Temriepatypsbl, AaBiaeHus, KoHueHTpauuu? PA3JEJT 5. DJIEKTPOXNUMUWYECKUE
IMTPOLECCBHI. KOPPO3MA METAJIJIOB. 1. Yto u3yuaeT 371eKTPOXUMUA? 3a CYeT 4ero IIPOTEKaroT
3/IeKTPOXMMHUeCcKre mpouecchl? 2. UTO Takoe OKHC/IMTE/bHO-BOCCTAHOBUTe/bHble peakuuu? JlaiTe
ornpefiesieHUe TIOHSTUSIM «CTeleHb OKHUCIEHUs», «BOCCTAHOBUTENb», «OKUCIUTEb», «OKUC/IEHHE»,
«BOCCTaHOB/IeHUe». [IpuBesuTe npuMepsl. 3. UTo Takoe 371eKTpozbl? V3 uero us usrorasnusaror? Kakue
TIPOLIeCChbl MPOUCXOLAT Ha IMOBEPXHOCTU MeTa//IMUeCKOIo 3JIeKTpoja IpU IOIPY’KeHWU ero B pacTBOp
MOHOB 3TOro e MeTa/uia? 4. Kak obpa3syercst ABOMHOMN snekTpuueckuid cyioi? UTo Takoe 3/1€KTPOAHBIN
noteHruan? 5. UTo Takoe paBHOBECHBIM 3/eKTPOAHBIN moTeHIMan? Kak oH 0003HauaeTcs, B ueMm
usMepsieTcsi? YTo xapakTepusyeT 3Ta BeauurHa? OT uyero oHa 3aBUCUT? 6. UTO Takoe CTaHZAApTHBIN
BOJIOPOJHBIN 371eKTpoA? [ uero oH ncrosb3yercsa? YeMy paBeH ero 3/1eKTpoAHbIN noteHrman? 7. Urto
Takoe CTaHZJAPTHBIN 3/1eKTPOJHbIM NoTeHIMan Meta/ia? Kak oH o6o3Hauaercsi, B ueM usmepsiercsi? Yrto
XapakTepusyeT JaHHasi BenvuuHa? Kakue 3HaueHUsi oHa MOXeT NpuHMMaTth? 8. OT Kakux (PakTopoB
3aBUCUT 5/1eKTPO/HBIN noTeHLMan? [IpuBesuTe MosHOe U CoKpaleHHOe ypaBHeHus1 HepHcra. [losicHuTe,
KaKue Be/JMUMHBl TaM HCIO/Nb3YIOTCA. B Kakux C/lydasgX MCIOAb3YIOTCa 3TU ypaBHeHus? 9. Urto
TIOKa3bIBaeT psifi /1eKTPOXMMHUUECKUX HaNpsyKeHWHd MeTannoB? Kak pacrosio)keHbl MeTal/ibl B 3TOM
psiny? C uem CBsi3aHa BOCCTAHOBWTE/bHas CriocoOHOCTh MeTasuioB? 10. UTo Takoe rajbBaHUYECKHMA
s5eMeHT? U3 yero oH coctouT? M306pasuTe yCcTpoiiCTBO rajbBaHUueCKoro snemeHTa. 11. Kak 3apsokeHbl
KaToZ, U aHOJ B rajibBaHUYeCKOM 3jieMeHTe? Kakue MpoLecChl MPOTeKarT y UX MnoBepxHocty? ['je
BO3HHMKaeT 3/eKTPUYeCKMM TOK B Tra/JbBaHUUECKOM »3/eMeHTe? B KakoM HarpaB/ieHUH [ABWKYTCS
3JIEKTPOHBI B ra/ibBAHUYeCKOM 37ieMeHTe? 12. Ha mpumepe rasbBaHHUeCcKoro sieMeHTa laHuams-SIkoou
paccKakuTe Kakue 3/1eKTPOXMMHUYeCKHe IPOoLiecchl TaM MpoTeKaroT. HanuimTe ypaBHeHUs peakLiuil Ha
KaroZe U aHoge. 13. Kak 3amuceiBaeTcsl cxema rajabBaHU4YeCKoro ssieMeHrta? IIpuseaute npumep. 14. Uto
TakKoe 3/IeKTPOABIDKYILasi CHJla rajbBaHUUeCcKoro sneMeHTa? Kak oHa o0o3HauaeTcsi, B ueM U3MepsieTcsi?
Kak ee MoxHO paccuurtars? 15. UTO Takoe 3/ieKTpo/v3? M3 yero COCTOMT CUCTeMa, e MpPOoTeKaeT
snekTponns? M3o6pasure rpaduuecku. 16. Kak 3apsbkeHbl KaTofi M aHOZ Ipu 371ekTponuse? Kakue
TIIPOLIeCChl MPOTEKAKT y TOBEPXHOCTU 3/1IeKTPOLOB? 17. Kakue TUIbI 3/IeKTPOLOB MCIIO/NB3YIOTCS TPU
annekTponuse? M3 uvero oHu usrorasnusaroTcsa? Ilpusesurte npumepsl. 18. KakoBbl 3aKOHOMEPHOCTHU
TIPOTeKaHUsA 3/1eKTpo/v3a B pacruiaBax? Kakue mpoljecchl NpoTeKaroT Ha aHoje U Karofe? Ilpusenure
npuMep. 19. KakoBbl 3aKOHOMEPHOCTM IIPOTEKaHWs 3JIeKTPO/IM3a B pacTBopax? Kakue Ipoliecchl
MpoTeKaroT Ha aHofie u Karofe? IlpuBeaute mpumepnbl. 20. Chopmynupyiite 1 u 2 3akoHbl Papages.
[TpuBesuTe UX MaTeMmarHyeckoe BbIpakeHHe. IToscHUTe, KakKuhe Be/MUMHBI TaM HCIIOJIB3YKOTCS U UX
eIMHULIbI U3MepeHus. [l KaKuX pacueToB IPUMEeHUMBI 5TU 3aKOHbI? 21. UTo Takoe BbIXOZ IO TOKY? Kak
ero MO)KHO paccuuTars? 22. UTo Takoe KOppo3us MeTas/uloB? UeMm xapakTepusyeTcs IPOLIeCC KOPPO3UU?
IToueMy KOppO3Ms HeraTMBHO B/MseT Ha MeTa/UIMUeCKue KOHCTPYKLUM U usgenua? 23. Uro Takoe
XUMUUecKasi Koppo3us? B Kakux cpefiax oHa rnpoTekaeT? Kakue ObIBalOT THIbI XUMUUYECKOW KOPPO3UU?
[TpuBesuTe mpuMepel. 24. B ueM 3akiouaeTcss MeXaHM3M XMMHUUeCKOU Koppo3uu? Hanuivre ypaBHeHuUs
peakuuid, npusesuTe npuMmepbl. 25. OT KakuxX ()aKTOPOB 3aBUCUT CKOPOCTb XWMHUYECKOM KOPpPO3UM?
IToueMy y HeEKOTOpbIX MeTa/UIOB CO BpeMeHeM CKOpPOCTb Kopposuu 3amegjsercsa? Kakasa cpeza
CrIocoOCTBYeT MpoTeKaHUio Koppo3un? I1puBeauTe npumepsl. IloueMy ¢ pocToM TeMreparypbl CKOPOCThb
KOppo3uu Bo3pacTraetr? 26. Kakue MecTa B U3/le/IUAX U KOHCTPYKLUAX SAB/ISAIOTCS KOPPO3UOHHO ONACHBbIMU
1 noueMy? 27. UTo Takoe 3/eKTpOXUMHUeCKass KOppo3usi? B Kakux cpemax oHa rpoTekaer? 28. B yem
3aKJTIOUAeTCsl MEXaHU3M 37IeKTPOXUMUUeCcKoU koppo3uu? Kakast cpefia eli criocobctByet? 29. Ha mpumepe
KODPO3MM CTald KWCIOPOLOM BO37lyXa BO BJI&KHOW Cpefle IIOSICHUTE MeXaHU3M IpOTeKaHUs
ynekTpoxumuueckoi koppo3uu. 30. Kakue Metannbl Hauwbosee mofBep>keHbl Kopposuw? I[louemy
HEeKOTOpble MeTasl/lbl, HeCMOTPSI Ha MX BBICOKYH) BOCCTAHOBHUTE/bHYIO CIIOCOOHOCTh, He TO/BeprarTcs
koppo3uu? IIpuBeauTe mnpuMepsl Takux MeTa/uvioB. 31. IlepeuuciuTe MeTOABI 3alUTHI META//IOB OT
kopposuu. 32. UTo Takoe serupoBaHue MeTa/ioB? Kakue BelljecTBa BBICTYIAIOT JIETMPYOLUMU
nobaBKaMHM M KaK OHM BAMSIIOT Ha CBOMCTBA MeTasna? IloueMy mpw jierMpoBaHWM MeTajjla CKOPOCTb
KOppo3uu 3amezyisieTcsi? Yem 00ycioB/IeHO TO, UTO COBPeMeHHbIe CTalu SIB/ISIOTCS HepyKaBeromMu? 33.
Uto Takoe 3aliUTHBIe TOKPLITUA? VI3 yero oHuM u3rorasavBaroTCa? 34. B uem omivuuve KaTOAHBIX U
aHO/IHBIX MeTa//IMueCKUX MOKpbITUN? IloficHUTe MexaHU3M 3alljUThl TaKWUX MOKPBITUM Ha IpHMepax.
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Kakue HemocTaTKM eCTb y TOIO WIM HWHOIO TWIA IOKpeITUA? 35. M3 4yero u3roraBiIuBarOT
HeMeTa/lJInyecKue 3alUTHble NMOoKpbITUA? [IpruBeauTe npumepsl. KakoBbl HeOCTaTKU TaKUX MOKPBITHI?
36. Ha yem 0CHOBaHbI MeTO/IbI 3/IEKTPOXMMUYECKOU 3alUThI? [10SICHUTEe MeXaHW3M 3/1eKTPOXUMUYECKOU
3allUThI Ha TIPUMepe MeTo/ja TIPOTeKTOPHOM 3all[UThI CTa/IbHOTO TPyOOMpoBo/a B MOpCKoi Boze. 37. Uto
TaKoe KaTofHasi M aHoAHas 3amuta? [ToscHUTe MeXaHW3M 3alluThl Ha TipuMmepax. 38. Pacckaxwure 00
M3MeHeHWH CBOWCTB KOPPO3WOHHOM cpefpl. Kakumu criocobamu oHO focturaercsi? 39. Kakue ¢akTopsl
HY)KHO YUMTBHIBaTb TIPM KOHCTPYWPOBAaHWU W3ZeNHid, UTOOBI TIPeAOTBPATUTH TIPOLECCHI TPOTeKaHUs
KOppO3uu?

3.4 DK3aMeHaLMOHHbIEe BOIIPOCHI

— 1. Ilpegmer xumuu. ATOMHO-MOJIeKy/sspHass Teopusi. OCHOBHbIe TOHATUSA: aTOM, MOJIEKYIIa,
VIOH, XUMUUYecKUd sneMeHT. [IpocTble u cnoxHble BeljecTtBa. Mosb. MossipHas Macca. DKBUBAJIeHT,
JKBMBaJleHTHas Macca. 2. CrexruomeTpryeCKre 3aKOHBI: 3aKOH 3KBUBA/IIEHTOB (IIOHATHE SKBUBajeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH TOCTOSIHCTBA COCTaBa XMMHYECKHUX CoefvHeHuH. 3. I'a30Bble 3aKOHBI:
3aKOH 00BEMHBIX OTHOILEHWH, 3aKOH ABOTaZIpo, 3aKOH 3KBMBaneHTOB. 4. Knaccudukanys XuMuuecKux
coequHeHW. BUHApHbIe COeAVWHEHHsl, UX OCHOBHbIe THIbL. CTereHb okuciaeHus. CocTaB OWHApPHBIX
coefivHeHUN. 5. KHC/10Thl, oMM, OCHOBaHMS, OKCH/bI, UX KlacCU(UKALUs U XMMUUYeCKue CBOWCTBA. 6.
CgotictBa amorepHocTH. PeakiMoHHasi CrocoOHOCTh aM(OTepHBIX OKCHAOB W THAPOKCHIOB. 7.
Xumuyeckass TepmoguHaMuKa. [ToHsiTMHe XuMUYeckor cucteMsl. Tunbl cucteM. PaBHOBeCHOe COCTOsSIHMe
cucteMbl. 8. TUTBI TepMOJAMHAMHUYECKHMX TIPOLIECCOB: 0OpaTUMble, HeoOpaTHMbIe, CAMOIIPOU3BOJILHBIE,
paBHOBecHble. OCHOBHBIE TIOHATHS TEPMOJMHAMUKH: BHYTPeHHsIs1 SHeprusi, pabota, Teriora. 9. [lepBeiii
3aKOH TepMoAUHAMUKU. [loHsiTMe sHTanbnuu. TeroBod 3(¢eKT peakLUH, 3K30TepMUYECKHe U
sHAOTepMUYeckre peakipu. 10. TepMoxumuueckue ypaBHeHUsi U WX ocobeHHocTH. CTaHZApTHBIE
TeruioThl oOpa3oBaHus BelecTB. 11. 3akoH [ecca, ciefcTBue u3 3akoHa ['ecca. [ToHsiTHe 3HTpOIHU.
Bropon n Tpertni 3akOH TepMogvHaMUKW. 12. CamOIIpOM30BOJIbHBIE TPOLIECCHI. JHTAIbIIUMHBIA U
JHTPONUKHBIA (aKTOPbl XMMHUECKMX peakuui. Oueprus [mb6ca. 13. Xwumuueckas KHHETHKA.
I'omorennsle u rerteporeHHble peakuyy. CKOpPOCTb XUMWYeCKOM peakluu. PakTopbl, BAUSIOLIME Ha
CKOPOCTb peakiuu. 14. BiusiHue KOHLIeHTpalid Ha CKOPOCThb peakLMU. 3aKOH [eHCTBYIOLUX Macc.
KoHcTaHTa ckopocTH peakiuu. 15. Bivsinue TemnepaTypsl Ha CKOpPOCTb peakiuu. I1paBuno Bant-T'odda.
OHeprusi akTUBaLlMd U ypaBHeHHe AppeHuyca. 16. 3aBUCMMOCTb CKOPOCTH peakLMy OT KaTajau3aropa.
Karam3z 17. O6patvmble ¥ HeoOpaTuMble XMMHAYeCKHe peakuyd. XUMUuecKoe paBHoBecue. KoHcraHTa
paBHOBeCHsl. 3aKOH [IeMCTBYIOLIMX Macc /s paBHoBecus. [Ipunuun Jle-Ilatenve. CABUT XMMHUYECKOTO
paBHOBecus. 18. OKuCIUTE/NIBHO-BOCCTAaHOBUTE/IbHBIE peaklu. CrereHb OKUC/IeHUs, OKUC/IeHue WU
BOCCTaHOB/IeHUe. ODJIeKTPOJHbIe IIPOLleCChbl. OJIEKTPOJAHbIe IOTeHMan. YpaBHeHue Hepncra. 19.
anpBaHMUECKUM 3/IeMeHT. DIeKTPOXMMUYeCKHe IPOLeCChl. JIeKTPOABWKYILas CHjla raJbBaHUYeCKOro
sneMeHnTa. CTaHapTHBIM BOJOPOAHbIN 3/1eKTPoA. 20. OneKTpoin3 B paciuiaBe. DIeKTPOIU3 B pacTBOpe.
21. 3akoHbl Papages. Beixoy 1o Toky. 22. Koppo3us MeTa/uloB: XUMUUeCKas, JIeKTPOXUMHUUYecKas. 23.
3alyra MeTalJIoB OT KOPPO3UHU.

3.5 TeMbI KOHTPO/IbHBIX PadoT

— Tembl KOHTPO/ILHBIX paboT: Tema 1. OCHOBHBIE TIOHATHS W 3aKOHBI XUMUH Tema 2. OCHOBHBIE
K/IacChl HEOpraHWUeCKUX CoeivHeHWH. PeakiMoHHasi criocoOHOCTh BemjecTB. Tema 3. DHepreTuka
XAMUUECKUX MPOLeCCOB. XUMHUUeCKass TepMoJruHaMuKa. Tema 4. XuMudeckass KUHETHKA. XUMHUUeCKoe
paBHOBecue. Tema 5. Onekrpoxumuueckue rmpoueccel. Kopposus wmetamioB. Tema 8. da3oBbie
pPaBHOBECHSI B T'eTepOreHHBbIX CUCTeMax. IIpuMephl BapHaHTOB KOHTpO/bHBIX pabor KOHTPOJIBHAS
PABOTA Nel «OCHOBHBIE TIOHATUA M 3AKOHBI XUMWM» 1. Onpenenute 3KBUBAJEHTHYIO
Maccy Na2CO3. 2. Ckonbko Mosnekyn cogepxurcs B 0,2 moib NH3? 3. Kakoit o6bem okcuza yriaepoga
(IV) Beigenurcs (H.y.) npu TepmuueckoM pasnoxkeHuu 200 kr CaCO3 ? KOHTPOJIBHASA PABOTA Ne2
«OCHOBHBIE KJIACCBI HEOPTAHNUYECKUX COEJJVIHEHW. PEAKIIMOHHASA
CITOCOBHOCTDB BEIIECTB» 1. YkakuTe, K KakKuM KjlacCaM COeJVUHeHUM (TUPOKCHU/bI, KUCJIOTHI,
COMY, OKCH[BI, OMHApHbIE COeIWHEHUs) OTHOCATCS cienyrouue BemjectBa: Na20, H2S04, Cu(OH)2,
Ca(NO3)2, Ba(OH)2, H3PO4, Na2CO3, SO3, CaS, AIN. Ha3oBute 3Tu coeauHeHus. 2. Kakue THUIIbI
coneld MOryT 0O6pa3oBbIBaThCsi Tipu peakiu H2SO4 u NaOH? Harmuinmte ypaBHeHUsI peaKLUH, YKaXKUTe
TUTl COMH, JAAiiTe Ha3BaHUSl TIOMy4YeHHbIM coefauHeHUusM. 3. Uto Takoe amdoTepHOCTh? Hamumure
ypaBHeHHUsl peaklvy, TMoKasbiBaroiue amdorepHbiii xapakrep Al203. YkaxuTe, K KakOMy KJaccCy
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COelMHEHUM OTHOCATCSl MPOAYKTHI peaklui, Ha3oBUTe TmosiydeHHble coenuHeHus. KOHTPOJIBHAS
PABEOTA Ne3 «OHEPTETUKA XUMHMNYECKNX [TPOLIECCOB. XUMHNYECKAA
TEPMOJVUHAMUKA» 1. PaccumuTaiite TeruioBoil 3¢dekr peakium obpazoBanusi okcuga cepbl (IV),
3aMuIINTe TEPMOXMMUYECKOe YpaBHEHHUe peakluu. BerunciuTe Maccy npopearupoBaBlieil cepbl, ec/id B
pe3y/abTare peakLyu Bbigenunoch 92,8 k/x terotel. S(TB) + O2(r) = SO2(r) 2. PaccuuTaB M3MeHeHUe
3Hepruu ['mb6ca, ycraHOBUTe, BO3MOXKHO JIM CaMOIIPOM3BOJIbHOE TpOoTeKaHuWe peakuuu mipu 35 0C.
MgCO3(tB) = MgO(tB)+CO2(r) KOHTPOJIbBHAA PABOTA N4 «XMMUYECKAA KUHETUKA.
XUMMNYECKOE PABHOBECHE» 1. Hanuiute KuHeTHUeckoe ypaBHeHue peakiuu: O3(r) + NO(r) =
O2(r) + NO2(r) 2. Kak u3MeHUTCS CKOPOCTh PeakLUH, eC/Ii: a) B CUCTEME YBeJUUWTH JlaB/ieHre B 3 pasa;
0) yBeTMUUTb KOHLIEHTPAL[MIO 030Ha B 2 pa3a; B) YBeJIMUUThH KOHIIeHTpaLuto okcuja asota (II) B 3 pasa. 3.
TemriepaTypHbIi KO3 UIIMEHT CKOPOCTH peaklvyd paBeH 4. Ha CKOJIBKO IpajlyCOB HY)KHO YBeIUUUTh
TemriepaTypy, uToObl CKOPOCTh peakluu Bo3pocia B 64 pa3a? 4. OrpefesnnTe SHEPrUl0 aKTHUBAL[UU
peakium, KOHCTaHTa cKopocty kotopou npu 298 K pasna 3,1+10-4, a npu 313 K cocrasnser 8,2+10-3.
KOHTPOJIBHAAA  PABOTA  No5  «OJIEKTPOXMMUYECKUE TIIPOLIECCBI. KOPPO3UA
METAJIJIOB» 1. 3amucarb CxemMy rajbBaHUYECKOrO 3JIeMeHTa, COCTOAILero U3 BHUCMYTOBOIO U
LUHKOBOT'O 3JIEKTPOZOB, MOTPY>KEHHBbIX B PacTBOPbI CBOUX COJIeM; HalWCaTb ypaBHEHUS 3/1€KTPOJHBIX
TIIPOL[eCCOB; HaNMCaTh ypaBHeHHe peakly, KOTopasi IPOTeKaeT B rajlbBaHUUYECKOM 3JIeMeHTe; paCCUUTaTh
WIeKTPOABWXKYILYIO CWIy TajJbBaHUUeCKOrO 5j/eMeHTa MpPU CTaHJApTHBIX YCJIOBUSX; pPacCUMTaThb
37IeKTPOABWXKYILYIO CU/Ty Ta/lbBaHUYeCKOro yieMeHnTa 1pu temrieparype 30 O0C 1 KOHLIeHTpaLusix UOHOB
C(Bi3+) = 0,1 monw/m; C(Zn2+) = 1 monb//1. 2. Kakue MpoAyKThl 06pa3yroTCs TIPU 3/I€KTPOIU3e BOJHOTO
pactBopa CaCl2? Harmumuire ypaBHEHHWsS 3€KTPOAHBIX TPOIECCOB. BbluncimTe Maccy Wid 00beM
TIPOAYKTOB, BBIJE/SIOLINXCSA Ha 371€KTPOJax, ecd B IpoLiecce 3/eKTponu3a 3arpayeHo 107222 Kn
3/IEKTPUYECTBA, a BbIXOZ, 110 TOKY cocTtasisieT 90%.

3.6 TembI 1abopaTopHbBIX padoT
— Onpegenenue TerioBoro 3ddekra peakjuy HelTpanu3au
— CKOpOCTb XUMUYECKHX peakLuii. XMMUYeCcKoe paBHOBECHE.
— Onekrponus. Kopposus

4 MeToanuecKue Marepuasbl
[nsi obecrieueHus mpoiiecca obyueHUst U pellleHus: 3ajjau 00ydyeHHsl UCTIONB3YIOTCS CIeAyIoIine
MaTepuarlbl:
— MeTOAUYeCKHe Marepuasbl, OrMpefessiiollie TMpoLeJypbl OLIeHWBaHUSl 3HaHWM, YMEHUH,
HaBbIKOB U (WIM) OMbITa [AeSATebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii IporpaMMel.

4.1. OcHoBHas UTeparypa
1. KopoBun H.B. O6mjast xumus : yuebHuK 77151 BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Bricias mikona, 2006. - 556[4] c. : ui., Tabn. - (ITobeguTes KOHKypca yueOHUKOB). - Bubauorp.: c. 546.
-IIpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3k3.)
2. OcHoBbI 00111Ieli U (hu3nUecKoi xumun: YuebHoe rocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [OnekTponHHbli pecypc] - Pexum poctyna: http://edu.tusur.ru/publications/5136,
CBOOO/HBIM.

4.2. lonoHMTe/IbHAA IMTepaTypa

1. T'munka H.JI. O6ias xumus : yuebHoe mocobue asist By3oB / H. JI. I'munka. - 11-e u3a. - M.-J1.
: Xumusi, 1964. - 688 c. : wi., Tabi. - ImeH. yKa3.: c. 669-670. - TIpeam. yka3s.: c. 671-688. (Hanmuuue B
oubmioreke TYCYP - 37 3K3.)

2. AxwmetoB H.C. Heopranuueckas xumus : yuebHoe mocobue aist By30B / H. C. AxmeToB. - M. :
Bricias mikosa, 1969. - 638[2] c. : wn. - IlpeaM. ykas.: c. 629-639. - B. 11. (Ha/mune B OUOIMOTEKe
TYCYP - 15 3k3.)

3. Xumus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHnHa; MuHHCTepCTBO 00Opa3oBaHUs
Poccutickoit  @epepanuy, TOMCKUM TOCyJapCTBEHHBbIM YHUBEPCUTET CHUCTEM yIIpaBleHUs U
paguosnekTpoHuky, Kacdesipa TexHonoruy pasnosneKTpoOHHOM ammaparypsl. - Tomck : TMIIIO, 2000. -
157 c. : un. (Hanuuue B 6ubmoreke TYCYP - 31 3Kk3.)

4. Tnunka H.JL. 3agaun u ynpaskHeHus1 1o o01medt xumuu : YdyeOHoe mocobue asisti By3oB / H. JI.
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['muHKa. - 20-e u3g., crepeotur. - M. : Xumus, 1973. - 263[1] c. : wn. - b. 11. (Hamuure B 6ubnmuoreke
TYCYP - 38 3k3.)

5. Yukun E.B. Xumus [Tekct]: yue6Hoe mocobue / E. B. UukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoti ®epnepaimy, TOMCKUN TOCYZApCTBEHHBIM YHHUBEDCHUTET CUCTeM YIpaBleHUs U
paro31eKTpoHuKH (Tomck), PakymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrtent, 2012. - 170
C.: Wi. - bubnuorp.: c. 157. (Hanuuue B 6ubmmoreke TYCYP - 62 3K3.)

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

4.3. YueOHO-MeTOANYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne

1. Yukun E.B. Jlaboparopssie pabotsl o xumun [Tekct]: yue6HO-MeTomMueckoe nocobue / E.
B. YukuH; MuHucTepcTBo 0Opa3oBaHus M Hayku Poccutickoii ®eneparu, TOMCKUI TOCYJapCTBEHHbIN
YHUBEPCUTET CHUCTeM yrpaBieHUss U paauosnekTpoHuku (Tomck), Kadenpa paano3/1eKTpOHHBIX
TeXHOJIOTMH 1 9KOJIOTHUeCKOro MOHUTOpUHTA. - Tomck : TYCYP, 2012. - 77 c. : un., Tabsn. - bubmuorp.: c.
73. (Hamuuue B 6ubmioreke TYCYP - 53 3k3.)

2. Yukun E.B. CoopHUK 3azau 110 001jeit xumuu [Tekct] : yuebHO-MeToguueckoe nocobue / E.
B. UukuH; per. kaHz. xuM. HayK A. . I'ananos; pew. C. S1. AnekcangpoBa; MunncTepcTBo 00pa3oBaHust
u Hayku Poccuiickoii ®epnepauyy, ToMCKUI rocyZapCTBeHHBbI YHUBEPCUTET CUCTeM YIpaB/ieHUsl U
pazsro31eKTpoHuKU (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHBIM YHHUBEPCUTET CUCTeM yIpaB/ieHus U
paanosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubmoreke TYCYP - 100 3K3.)

3. Xwumwus: MeToauueckre yKa3aHHs AJisl POBEAEHHUsT MPAKTHUUeCKUX 3aHSATHM, J1ab0paTOPHBIX
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.

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

5. COopHUK 3a/iau ¥ yrnpa)kHeHuH 1o o61eit xumun: COOPHUK 3a/jau ¥ yIpaXHEeHUH 110 o01riei
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHbIM pecypc] - Pexum goctyna:
http://edu.tusur.ru/publications/642, cBo60gHbIIA.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. http://edu.tusur.ru — HayuHO-00Opa30BaTe/ILHBIM ITOPTA
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdbOpPMaIMOHHO-CIIPaBOYHbIE
pecypchl
3. http://elibrary.ru — HayuHas 371eKTpOHHasi OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTpPOHHbIe KHUTH TI0 XUMHUHU
5. http://mv-tihonova.ucoz.ru - UHpopMaLMOHHbIN caliT Ass cTygeHToB TY CYPa

CornacoBaHa Ha noprane Ne 3807 27
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