MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUIICKOM ®EJIEPAITAN
DenepanbHOE TOCyIapCTBEHHOE O0KETHOE 00pa30BaTesbHOE YUPEKICHUE BBICIIEI0 00pa3oBaHuUs

«TOMCKHI TOCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIEHUA U PAJUODJIEKTPOHUK»

(TYCYP)
YTBEPXIAIO
i IIpopekTop no y4yedHoii padore
UMNIVERSITY ILE. Tposin

JoEyauT NOANHCAS NRETROHMDR NONHCKID
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820 n7r.

Brageaey: Tpoaw Masen Cdmmomm

gACTEATENER: C 19001, 2016 na 16.09.2019

PABOYAS ITIPOTPAMMA YUYEBHOM JUCIIATIIMHBI

Xumus
YpoBeHb 0CHOBHOII 00pa30BaTe/ILHON MPOrPaMMBI OaxanaBpuar
HanpagieHnue NoAroToBKH 27.03.03 CucremHbIii aHATU3 U yIpaBJIeHHE
Hpodunu: CucreMHbIil aHAJM3 U yIIpaBJjieHHe B MHGOPMALUMOHHBIX
TEeXHOJIOTHSIX
®opma 00yueHHs o4yHast
DaKyabTeT BBIYHCIUTEIbHBIX cucTeM (PBC)
Kadeapa MuCA (MoaeTMpoBaHHsI H CHCTEMHOI'0 aHAJIN3A)
Kype 1 Cemectp 1

YueoHblit mian nadopa 2013, 2014, 2015 roga u nmocjieyrONIUX JeT.

Pacnpez[e.nerme paﬁoqero BpPEeMEHU:
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Ne Bunbl yueoHoii padoThl g g g 2 3 2 g g s =

H H H H H H = H 2 =

-] -] -] ] -] -] -] -] =

Q Q Q Q Q Q Q Q =
Jlexuuu 18 18 | gacos
JlaGopaTopHbie paGoThI 18 18 | gacos
IpakTH4ecKue 3aHITHS 18 18 | vacosm
Kypcosoii npoext/padora (KPC) (aynuropHas) 4acoB
Bcero ayanTopHbIX 3aHATHH (Cymma1-4) | 54 54 | yacoB
W3 HuX B HHTEPaKTUBHOM opme 6 6 4acoB
CamocrosiTenbHast padora crygenTos (CPC) 54 54 | yacoB
Bcero (0e3 3x3amena) (Cymma5,7) | 108 108 | gacos
Camoct. paéoTa Ha IOArOTOBKY, C1a4y YK3aMeHa 36 36 | yacoB
OO0mas Tpy10eMKOCTh (Cymma 8,9) | 144 144 | gacoB

(B 3a4eTHBIX eAMHUNAX) | 4 4 | 3ET

JK3aMeH 1 cemectp
Tomcek 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 46 or « 29 » 8 2017 1|

Jlner coriiacoBaHmii

PaGouass mporpamma cocrtaBieHa C yderoM TpeOoBaHuii DexepanbHoro ['ocymapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa BbIcHiero mpodeccuoHansHoro obpaszoBanus (PI'OC BO) tpersero
TTOKOJICHUS 10 HANpPaBJICHUIO MOATOTOBKK OakanaBpa 27.03.03 «cHcTeMHBIi aHAJIM3 M yIpaBJIeHHe),
yrBepxaeHHoro 11 mapra 2015 r., Ne 195, paccmotpena u yTBepxkaeHa Ha 3aceqannu kadenpst POTOM

« » mast 20 I., MpOTOKOJI Ne .

PazpaboTumk:

CTapILIN{ NIPEroaaBaTellb M.B. Tuxonosa
3aB. kadenpoit POITOM B.N.Tyes

Pabouas mporpamma coryacoBana ¢ (pakynbTeToM, MPOoGUINPYIONIEH U BRIITyCKarOIeH kadenpamu
HAaIpaBJICHHUS IOATOTOBKH (CIEIUATBHOCTH).

Hexan ®BC JILA. Ko3noga
3aB.kadenpoit MuCA B.M. Imutpuesn
DKCHepThI:

K.X.H, JOIeHT Kadenpsl POTOM H.A . ExumoBa
K.0.H, foueHT Kadenpst POTOM H.H. Hecmenosa
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1. lleam u 3aaa494 JUCUMIIJIMHbI:

Heaso mnpenojgaBaHus  JUCUUIUIMHBI  SBJISIETCS  M3YYEHHME  XHMHUYECKHMX  CHUCTEM U
(GbyHIaMEHTaJIbHBIX 3aKOHOB XMMUU C MO3MIMNA COBPEMEHHOI Haykd, a Takke (OpMHUPOBAHHE HABBIKOB
IKCIIEPUMEHTAIBLHBIX HUCCIIEAOBAHUMN JJIsI U3YUCHUS CBOMCTB BEIIECTB U X PEAKIIMOHHOMN CIIOCOOHOCTH.
OCHOBHBIMH 32]a4aMU U3Y4YCHUS TUCIUILINHBI SBIISIOTCS:

* U3yUYCHHE XUMUYECKUX CUCTEM;

* U3y4yeHue pyHaaMEeHTaIbHBIX 3aKOHOB XUMUU;

* U3y4EHHE CBOMCTB BEIIECTB U UX PEAKLIMOHHON CIIOCOOHOCTH.

2. MecTo aucuunjuHbl B cTpykrype OOIIL:

Jucturmnba “Xumust ~  sIBISCTCS AMCHUILITMHOW ectecTBeHHOHayuHoro nukia (b1.6.9/ B1. B.13) npu
MOArOTOBKE 0akajaBpoB IO HANPABIECHUIO «CUCTEMHBIM aHajdu3 W YOpaBlieHHE» U HeoOXoauma st
M3y4YeHUs TOCIEAYIONIMX JUCHUIUIMH — «MarepuanoBeaenuey, «Ikonorus», «be3omacHoCTb
KHU3HEICSITETbHOCTI.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUSI JUCIHUIINHBI:

[Ipouecc n3yueHus: AUCUMILTUHBI HAIIPaBJieH HAa (OPMHUPOBAHUE CIACAYIOIIUX KOMITETECHIHUII:

OIIK-1 (comosHocmb npumeHsmb Memoobl MAMEMAMuKu, @QU3UKY, XUMUU, CUCIIEMHO20 AHANU3d,
meopuu ynpasieHus, meopuu 3HAHUL, Meopuu U MexHOLO2UU NPOSPAMMUPOBAHUS, A MAKICe Memo008
YMAHUMAPHBIX, IKOHOMUHECKUX U COYUATIbHBIX HAYK)

OIIK-3 (cnocobrocms npedcmaeisimo a0eK8aAmHyl0 COBPEMEHHOMY YPOSHIO 3HAHUL HAVUHYIO KAPMUHY
MUpa Ha OCHOGe 3HAHUS OCHOBHBIX HONONMCEHUU, 3AKOHO8 U Memo008 eCmeCcmEeHHbIX HAYK U
MaAmemMamuxu)

B pezynomame uzyuenus oucyuniunsvl cmyoenm 00NHCeH:
3namsb: ocHoBHbIe NOHAMUA U 3AKOHbI XUMUU, MeopemuiecKue 0CHO8bl CMPOEHUs eulecmed, c80lCmad
gewecms U UX peakyuoHHyro CnoCOOHOCMb, YCI08Us NPOMEKAHUs peakyull, hakxmopul, eiusiowue Ha
CKOpOCMb U HANpagieHue NPoOmeKaHus peakyuu, dHepeemudecKue UsMeHeHus 8 npoyecce npomeKaHus
peaxkyuu, 3aKOHOMEPHOCMU NPOMEKAHUS  JIeKMPOXUMUUECKUX NPOYEeccos, Npoyeccvl Koppo3uu
Memanios u Memoovl 3aujumsl Om KOppo3ul, Npoyeccsl, NPOmMeKaruue 8 2emepo2eHHbIX CUCmemax npu
usmMeHenuu ¢azoeo2o pasHosecusl.

Ymems: ucnonvzoeams meopemuueckue 3HaHus O pewleHUss NPAKMUYECKUX 3aoay, Ous
uHmepnpemayuy pe3yromamos IKCnepumMenma, npUMeHams Memoobl MamemMamuKky, Qu3uKu, Xumuu Ois
peuleHus npaKmuyecKux 3a0ay.

Bnaoemp: mnasvikamu nocmanoéxku uyeneiu u 3a0ay SKCNEPUMEHMA, UCX00S1 U3 MEOPemuyecKux
NpPeonoChLIOK, MEMOOAMU MAMEMAMUKY, QUIUKU, XUMUU OJis 8bINOJIHEHUs IKCNepUMeHma u 0opabomxu
€20 pe3ynIbmamos.

4. O0beM AUCUMIIUHBI U BH/bI Y4e0HOI padoThl
OO6m1ast TpyI0EMKOCTh TUCIMIUIUHBI COCTABIIAET 4 3aU€THBIX €IUHUIIBI.

Bun yae6HOI paboTh Beero 4acos CemecTpsl
1 2 3
AyIuTOpHBIE 3aHATHS (BCero) 54 54
B ToMm umcre:
Jlexuu 18 18
JlaboparopHsie pabotsl (JIP) 18 18
[paktrueckue 3anstus (113) 18 18

Cemunapsl (C)

Komnoksuywmsl (K)

Kypcogoii npoexT/(pabota) (ayauTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumopHroil pabomoi

CamocrosiTejibHAas padora (Bcero) 54 54
B tom uncie: - -
ITpopaboTka JIEKIIMOHHOTO MaTepHaa 20 20
CocTaBiieHHE KOHCIIEKTOB 4 4
IToaroroBka K NpakTUYECKUM 3aHSATUSIM 20 20
IToaroroska x 1abopaTOpHEIM paboTaM 10 10
By npoMeKyTOIHOM aTTecTanuy (9K3aMeH) 36 36
O0mas TpyI0eMKOCTh Jac 144 144
3agernpie Enmanner TpynoeMkocTn 4 4
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5. Conepxxanue IMCUUNIMHBI
5.1. Pa3nesbl JUCHUIIJINH U BUABI 3aHATHH

[sa}
S - I
No = i E £ E § E = $3 dopmupyembie
W HanmeHoBaHue paszena TUCIUIUIAHEL g g e8| & = (2¢ % 5 5 KOMITCTEHIINH
= |SR|Fg|I0=§ g7
E
1. OCHOBHEIE ITOHITHS U 3aKOHBI XHMUH. 2 2 5 9 OIIK-1, OIIK-3
2. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEMHEHUH. 2 7 9 OIIK-1, OIIK-3
PeaknmoHHast CIOCOOHOCTH BEIIECTB.
3. DHepreTuka XMMHYECKHX MPOIECCOB. XUMHUUECKast 3 4 2 9 18 OIIK-1, OIIK-3
TEPMOAVUHAMMUKA.
4. Xumuueckass KHHETHKa. XMUMUYECKOE PABHOBECHE. 3 6 4 11 24 OIIK-1, OIIK-3
5. | DnexkTpoxumudeckue nporueccsl. Kopposus 6 4 4 13 27 OIlIK-1, OIIK-3
METAJIIOB.
6. | ®a3oBble paBHOBECHS B T€TEPOTeHHBIX CHCTEMaX. 4 4 4 9 21 OINK-1,0I1K-3
5.2. Conep:xanue pa3iesi0B JMCUUILIUHBI (110 JEKIIUSAM)
Ne | HaumeHnoBaHue TpynoeMkocTsb PopmupyemEie
ConeprxaHue pasienoB KOMIIETEHIINH
/I paszenos (dac.)
1. OCHOBHEIE IIpeamer xumun. ATOMHO-MOJIEKY IsipHast Teopusi. OCHOBHBIE 2 OIIK-3
HOHATHS U HOHATHS: aTOM, MOJIEKYJIa, XHMUYECKHUi 31eMeHT. IIpocTbie 1
3aKOHBI XUMHUH CJIOXKHBIE BelllecTBa. SIBienue autorponuu. MonekyspHast
Mmacca. Mosbs. MoisipHas Macca. CTeXuoMeTpHuUecKue 3aKOHBIL:
3aKOH SKBUBAJICHTOB (TIOHSATHE SKBHBAJICHTA U SKBUBAICHTHOMN
Macchl), 3aKOH ITIOCTOSHCTBA COCTaBa XMMUUECKUX COCIHHEHUH.
T"a30BbIc 3aKOHBI: 3aKOH 00bEMHBIX OTHOILIECHUM, 3aKOH
ABorajpo. [lepuoguueckuil 3aKOH U T€OPHUSL CTPOCHUS
XUMHYECKUX COCANHEHHH.
2. DHepreTuka Xummaeckast TepMoaAnHaMuKa. [IoHATHE XUMIYECKOI CHCTEMBI. 3 OIIK-3
XUMHYECKUX Tune! cucreM. PaBHOBeCHOE COCTOSIHHE CUCTEMBIL. THITBI
MPOLECCOB. TEPMOIMHAMHUYECKHX IPOIECCOB: 00paTHMbIe, HEOOpaTHMBIE,
Xumnueckas CaMOIPON3BOJIbHBIE, paBHOBECHBIE. OCHOBHBIC TTOHATHS
TEpPMOJIMHAMUKA. | TEPMOAWHAMHKH: BHYTPEHH:ISI SHEpPTus, paboTa, TeIuioTa.
IlepBriit 3akoH TepmoauHaMuKky. [lonsTue snTanenuu. TemnoBon
3¢ GeKT peakun, IK30TePMIUECKHIE 1 YHIOTEPMIUUECKHE
peaxuuu. TepMOXUMHYECKHE YPABHEHHS U HX OCOOCHHOCTH.
CraHmapTHBIE TEIDIOTH 00pa30BaHMs BelecTB. 3aKkoH [ecca,
cienctBue u3 3akoHa ['ecca. Ilonstue suTponuu. Bropoii u
TpeTHi 3aKOH TepMoArHaMHUKH. CaMONPOH30BOJIEHEIE TIPOLIECCHI.
DHTaNBIHHHBINA U SHTPONUIHBIN (aKTOPBl XUMHUUECKUX
peaknuii. Jueprus ['nbdoca.
3. Xummyeckas Xummdeckasi KHHEeTHKa. [ OMOTeHHBIE M TeTepOTreHHbIEe PEaKIIHH. 3 OIIK-3
KHUHETHKA. CKopocTh XMMHYECKOH peakiin. DaKTopbl, BIUSIOIIHE Ha
XuMHYecKoe CKOPOCTh peaKiu. BiisHue KOHIIEHTPAIIMK Ha CKOPOCTh
paBHOBecCHE. peaxuuu. 3aKoH JeicTByIonmX Macc. KoHcranTa ckopocTr
peaxuuu. BrnusHue Temmeparypsl Ha CKOPOCTh PEaKIHH.
[TpaBuno Bant-I'odda. DHeprus akTHBaUy U ypaBHEHHE
AppeHuyca. 3aBUCUMOCTb CKOPOCTH PEAaKLUH OT KaTaJIu3aropa.
Karanuz O6patumblie 1 HEOOPATUMbIC XUMHUYCCKHE PEAKIIHH.
Xumuueckoe paBHoBecue. KoHcTanTa paBHOBeCHS. 3aKOH
JeficTBytounx mace 1iist papHoBecus. [Ipunnun Jle-Ilatense.
CHBHUTI XUMHYECKOTO PaBHOBECHSI.
4. Onexrpoxumude | OKHUCIUTENbHO-BOCCTAHOBUTENbHBIC peakiuy. CTeneHb 6 OIIK-3
CKHE TPOIIECCHL. OKHCIICHUsI, OKUCIICHHE M BOCCTAHOBJICHHE. DIEKTPOIHBIE
Koppo3ust IPOLEeCChl. DIIEKTPOIHbIC TOTeHIHal. Y paBHeHne HepHera.
METaJIJIOB. [anbpBaHUYECKHIA SJIEMEHT. DIEKTPOXUMUYECKHE MTPOLIECCHI.
DNeKTPOABIKYIAs CHIIa TaJbBAHUYECKOTO 3JIEMEHTA.
CrangapTHBIH BOJOPOIHBIN AJIEKTPO. DIEKTPOIIN3 B pacIijiaBe.
Onexrponus B pacTBope. 3akonsl Papazes. Bexos 1o Toky.
Koppo3ust MeTamioB: xumMu4eckas, IeKTPOXUMUIEcKast. 3aIuTa
METAJIJIOB OT KOPPO3HH.
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5. dazoBEIC
paBHOBeCHs B
TeTepOTreHHBIX
CUCTEMAX.

®azoBrle paBHOBecHs. Daza, reTeporeHHast 1 FOMOTeHHasI
cucrema. [Ipasuio ¢a3 ['m66ca. CterneHb CBOOOIBI, KOMIIOHEHT.
OHOKOMITOHEHTHBIE CHCTEMBI. J[arpaMma cOCTOSTHHS BOJBL
JlnarpaMMsl MJIaBKOCTH JABYXKOMITOHEHTHBIX CHCTEM.
OprekTuka. [IpaBuio peraara. TBepasie pacTBopsl. THITEI
TBEP/IbIX PACTBOPOB: 3aMEIICHHMsI, BHSPCHUsI, BHIYUTAHNSI.

OIIK-3

5.3. Pazgenbl AMCHUIVIMHBI M MEKIUCHUIUIMHAPHBbIE CBA3M € 00ecneYuBalOMUMH (MPeabLIy IMMU)
U ofecneynBaeMbIMHU (MOCJIeTYOIMMHA) T CHUILTHHAMMA

Neo HaunmenoBanue Ne Ne pa3fienoB JaHHOW AMCIUILTAHEI U3 Ta0J.5.1, AJIs1 KOTOPBIX HEOOXOIUMO
/1 00eCIeYHBarOIINX M3yuYeHHe 00CCIICYMBAIOIIUX (TIPEABITYINX) U 00ECTICYNBACMBIX
(mpenpIaynnx) u (TocneIyonTux) AUCIUILINH
obecreunBaeMBbIX 1 2 3 4 5 6
(TmocnenyIomux) AUCITUTUTIH
1. [ Maremaruxa | + [+ [+ + 1 + ] +] |
1. MaTepI/IaHOBe,Z[eHI/IC + + + + + +
2. DKOJIOrus
3. BesomnacHocTh + + + + + +
KU3HEHEATENNLHOCTH

5.4. CooTBeTCTBHE KOMIIETEHIUH, GOpMUPYEMBbIX NPH U3YYEHHHU AUCHHUILIMHBI, 1 BUI0B 3aHATHH

IIepeuens Bunel 3anstuii DOpMBI KOHTPOJIS
KOMIIETSHITHA 1 7126 Tp. KP/KII | CPC (npumepwi)
OIIK-3 + + + + Koncrekt, yCTHEIH OTBET, KOHTPOJIBHAA padoTa, OTYET I10
nabopaTopHO padoTe, MpOBEpKa MHINBHIYAIbHBIX
3alaHui
OIIK-1 + + + KonTtpomnbHas pabora, BEIIOJIHEHHE Ta00paTOPHOI
paboThl, 0oTYeT Ho TabopaTopHOi paboTe, MpoBepka
VH/IMBH/IYaJIbHBIX 3aJIJaHUI

JI — nexuus, [Ip — npakTHueckue u ceMuHapckue 3ansaTus, JIab — naboparopusie padotsl, KP/KIT —
KypcoBas pabota/mpoekt, CPC — camocTositenpHas paboTa CTyieHTa

6. MeToanbl 1 (opMbI OPraHU3aL UK 00yUeHUSs

TexHoaornmn HHTCPAKTUBHOI'O Oﬁy'lel-lﬂﬂ IPpU PasHbIX (l)opMax 3aHSATHII B Yacax

DopMmbl Jlexunun Tpaxriieckue Jlaboparopubie CPC
MeTo1bI (uac) SAHATHA paboTsI (4ac) (gac) Beero
(dac)
Pabora B koMaH[e (IpOBEICHUE 3aHATHH C
HCIOJIb30BAaHUEM KOMAHJHOTO PELIEHUS U 2 2 6
BBINIOJTHEHUSI IOCTaBJICHHBIX 3a/1a4 C 3JIEMEHTaMU
CaMOKOHTPOJIS)
WToro nHTEpaKTUBHBIX 3aHATHI 2 2 6
7. JIaGopaTOpHBIH NPAKTHKYM
Ne Ne paznena HaunmenoBanue 1a60paTopHBIX padboT Tpyno- Komnerenmuu
n/m JUCLUIUIMHBL U3 €MKOCTb
Tabm. 5.1 (gac.)
1. 3 OmnpeneneHre TemI0BOro 3 dexra peakiuy HeHTpaTu3aIum 4 OIIK-1, OIIK-3
2. 4 CKOpOCTh XUMUYECKUX peakiuii. XHMMHYECKOe PABHOBECHE. 6 OIIK-1, OIIK-3
3. 5 Onexrpomns. Kopposns 4 OIIK-1, OIIK-3
4. 6 JluarpamMMa MIaBKOCTH ABYXKOMIIOHEHTHOM CHCTEMBbI 4 OIIK-1, OIIK-3
5
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8. IpakTHyeckue 3aHATHS (CEMHUHAPBHI)

Ne Ne paznena TemaTHka MPaKTHUECKUX 3aHATHH (CEMHHAPOB) Tpyno- Kommnerenuun
n/m JUCIUIUTHHBI U3 €MKOCTh
Tabu. 5.1 (uac.)
1. 1 (OCHOBHBIC TIOHSITHS ¥ 3aKOHBI XUMUU 2 OI1K-1, OIIK-3
2. 2 OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX coelMHeHM . Peakuinonnas 2 OIIK-1, OIIK-3
CIOCOOHOCTH BEILECTB.
3. 3 DHepreTUKa XUMUYECKUX NPOIECcCOB. XUMHUYECKast TEPMOJMHAMUKA. 2 OIIK-1, OIIK-3
4. 4 Xumuyeckass KHHETHKA. XMMUYECKOe paBHOBECHUE. 4 OIIK-1, OIIK-3
5. 5 Onekrpoxumuyeckue npoueccsl. Kopposus merauios. 4 OIIK-1,0I1K-3
6. 6 @a30BbIe pABHOBECHS B TETEPOTeHHBIX CHCTEMaX 4 OIIK-1, OIIK-3
9. CamocTosTeabHASA paﬁoTa
Ne Ne paznena Temartnka caMOCTOSTETHHOM paboThHI Tpyno- Komme- KoHTpoub BeIIONHEHUS
n/n JOUCHUTLTAHBL (aemafzuaauwz) E€MKOCTb TECHIUU paboTs
u3 Tab. 5.1 (uac.)
1 1 TIpopaboTKa JEeKIMOHHOTO MaTepraa 2 OIIK-3 KoHcnekT, ycTHbIiT 0TBET
IloaroToBka K MpakTUUECKOMY 3aHATHIO. 3 OIIK-1, [IpoBepka
(Pemenue 3anad o reme. UHAMBUAYaTbHBIE OIIK-3 WHAVBUIyaJIbHBIX 3a/1aHUl,
3a[aHus 110 TeME pasena) KOHTpOJIbHas paboTa
2 2 CocraBieHHe KOHCIIEKTa 110 TeMe pasjielna 4 OIIK-3 Koncnexr, ycTHbI 0TBET
(Knaccuuxanusi XAMHYECKHX COCIMHEHUIA.
bunHapHBIE COSTMHEHNS, UX OCHOBHBIE THIIBI.
Crenens okucnenns. CoctaB OMHapHBIX
coenuHeHu. KHCIOTHI, COM, OCHOBaHUS,
OKCHJIBI, UX KJIACCH(UKAUS U XUMHIECKHE
cBoiicTBa. CBoicTBa aM()OTEPHOCTH.
PeakunoHHas ciocoOHOCTE aM(OTEPHBIX
OKCHJIOB ¥ THAPOKCHIOB)
ITonroToBka K MpakTUUECKOMY 3aHSATHIO. 3 OIIK-1, IIpoBepka
(Pemenue 3anad mo reme. UHAMBUAYaTbHBIE OIIK-3 WHAVBUTyaJIbHBIX 3a/1aHUl,
3aJJaHus 110 TEME pasjena) KOHTpOJIbHAs paboTa
3 3 IIpopaboTka TeKIMOHHOTO MaTepraa 4 OIIK-3 Koncnekr, ycTHBIN OTBET
IToaroroBka K NpakTUYECKOMY 3aHSATHUIO. 3 OIIK-1, IIpoBepka
(Pemenue 3ama4 no reme. HaMBUAYyaIbHBIC OIIK-3 WHVBHIyaJIbHBIX 3a/1aHUH,
3aJJaHus 110 TEME pasjierna) KOHTpOJIbHAs paboTa
ITonroToBka k 1abopaTopHoii paboTte 2 OIIK-1, OTuer 1o 1abopaTOpHOH
OIIK-3 paborte, BEITIOTHEHNE
11a00paToOpHO paboTHI
4 4 [TpopaboTka JEKIHOHHOTO MaTepuaia 4 OIIK-3 KoHcmekT, ycTHBIH OTBET
TlonroToBKa K MpakTHUECKOMY 3aHSATHIO. 3 OIIK-1, [Iposepka
(Pemenue 3amad o reme. UHAMBHUAYaTbHBIE OIIK-3 WHIWBUIyaJbHBIX 3aJaHUH,
3aJJaHus 110 TEME pasfiena) KOHTpOJIbHAs paboTa
[MoaroroBka K 1a60paTOpHOIt paboTe 4 OI1IK-1, OTueT Mo 1ab0paTOPHOA
OIIK-3 paborte, BBIIOIHEHUE
11ab0paTopHON paboTHI
5 5 IIpopaboTka JEeKIMOHHOTO MaTepraia 6 OIIK-3 KoHcriekT, yCTHBINH OTBET
[ToaroToBka K MpakTUYECKOMY 3aHATHIO. 5 OIIK-1, [IpoBepka
(Pemenue 3agau no teme. HauBUyaIbHbIE OIIK-3 WH/IMBU/YaJbHbBIX 3aJaHUH,
3aJ]aHus 110 TeMe pasjena) KOHTpPOJIbHas paboTa
TloaroroBka k 1abopaTopHO# padoTe 2 OIIK-1, Ortuer o mabopaTopHOit
OIIK-3 paboTe, BEIITOTHEHUE
nabopatopHoOi paboTh
6 6 [IpopaboTKa JIEKIIMOHHOTO MaTepHaa 4 OIIK-3 KoHcmekT, ycTHbIH 0TBET
[ToaroToBka K MpakTUYECKOMY 3aHATHIO. 3 OIIK-1, [IpoBepka
(Pemenne 3anad o reme. UHAMBHAIYaTbHEIE OIIK-3 WHAVBUIyalbHBIX 3a/1aHUl,
3aJaHus 110 TeMe pasjena) KOHTpOJbHas pabora
TloaroroBka k 1abopaTopHO# padoTe 2 OIIK-1, Ortuer o mabopaTopHOit
OIIK-3 paborte, BBINOIHEHNE
nabopaTtopHOi paboThI
1-6 IMoaroroska K 9K3aMeHy 36 OOll_'[[II((-:;’ DK3ameH
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10. IlpuMepHasi TeMATHKA KYPCOBBIX IIPOEKTOB (pador)
KypcoBoii mpoekT (paboTa) He TpeIyCMOTPEH YIeOHBIM IIIIAHOM.

11. PeiiTuHroBasi cucreMa /jisl OlleHKH yCIIeBAeMOCTH CTY/€HTOB
Tabauua 11.1 baybHble OLIGHKHU IS 5JIEMEHTOB KOHTPOJIS.

MaxkcuManbHbII . MaxkcumanbHbII
MakcuManbHbIN
DJeMeHTHl Y4eOHOH AesTeTbHOCTH Oann na 1-yio KT Oa 3a nepuon Oat 3a nepuon Beero 3a
C Hayasa mexay 2KT u Ha ceMecTp
mexay 1KT u 2KT
ceMecTpa KOHEI| ceMecTpa
YCTHBIH OTBET 10 5 5 20
MHuauBuayanpHOE 3a1aHKE 4 2 2 8
KonrponbHas padbora 10 5 5 20
Koncnekr 2 2
JlabopaTopHast paboTa 2 6 8
KoMnoHeHT cBOeBpEeMEHHOCTHU 1 1 2
HToro MakcuMyM 3a NepHoOA: 27 15 18 60
Craya sk3amMeHa (MaKCUMYyM) 40
Hapacrawomum utorom 27 42 60 100
baniosasi PACKJIAIKA IJIS OLCHKH 0TBE€TA HA IK3aMCHE
Ne Bonpoca dopmMma Bompoca MaxcuManbHBIH Oat
1 Teoperuueckuii Borpoc (paszzenst 1-3) 10
2 Teoperuueckuii Borpoc (pasenst 4-6) 10
3 3anaua (paspenst 1-3) 10
4 3anaua (pasnuensi 4-6) 10
Hroro Bce Bonmpocsl 40
Tabauna 11.2 TlepecueT 6aIJIOB B OLICHKU 32 KOHTPOJIBHBIC TOYKH
BaJuibl Ha 1aTy KOHTPOJIbLHOMH TOYKH Ouenka
> 90 % ot MakcuMasbHOM cymMbl OayutoB Ha naty KT S
Ot 70% no 89% oT MakcuMaIbHOM cyMMbI OamoB Ha gaty KT 4
Ot 60% 10 69% 0T MakcUMaIbHOM cyMMBbI OamoB Ha gaty KT 3
<60 % ot MakcuMasIbHON cyMMBI 6asutoB Ha gaty KT 2
Ta6auna 11.3 — [Tepecuer cymmbl 0aJIOB B TPAJUIIMOHHYIO M MEXKTYHAPOJHYIO OLIEHKY
Ouenka (FOC) Hrorosasi cymma 63.]1.]1?]3, YUYUTBIBAET YCIELIHO Ouenka (ECTS)
CIAHHBIN IK3aMeH
5 (oTnm4HO) (324TEHO) 90-100 A (oTan4HO)
85-89 B (ouenp xopomio)
4 (xopomo) 75-84 C (xopormo)
(3a4TeHo) 70-74
3 (YOOBIETBOPHUTEIHHO) 65 - 69 D (ynosaersoputesHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)
2 (neynOBICTBOpHTEIBHO), Huxe 60 6an10B F (HeynoBieTBOpUTEIHHO)
(He 3a4TeHO)

12. YueOHO-MeTOANYeCKOe H HH(OpMaLHOHHOE o0ecTieYeHne JMCIMIIIMHbBI:

12.1 OcHoBHAas JUTEpPaTypa

1. KopoBun H.B. O6mias xumus : yaeOHuk st BTy30B / H. B. KopoBuH. - 7-¢ u3z., ucmp. - M. : Beiciias
mikona, 2006. - 556[4] c. : un., Tabm. - (Ilobeautens KOHKypca yaeOHUKOB). - bubmuorp.: c. 546. -IIpeam.
ykas.: ¢. 547-558. (aymm: 218 3k3; cuzl: 1 7k3.; cu3S: 1 2k3.; Bcero 220 7k3.)

2. OcHoBHBI 001IeH U (pu3nyecKkor XUMUHU [ DIEKTPOHHBIN pecypc]: YueOHoe nmocobue/ M.B. TuxoHoBa,
N.A.ExumoBa; ToMckuil TocynapCTBEHHBI YHMBEPCUTET CHCTEM YIPaBJICHHUS U PaIMOdJIEKTPOHUKH
(Tomck), Kadenpa paamiodneKTpOHHBIX TEXHOJOTHH W DKOJOTHYECKOTO MOHHUTOPHHIA. - JJIEKTPOH.
TekcToBbIe aaH. - Tomck: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)

12.2 lonoJiHUTEILHAA JIATEPATYypa

1. I'muaka H.JI. OGmas xumus : yuebHoe mocobue s By3oB / H. JI. I'munka. - 11-e m3g. - M.-JL. :
Xumus, 1964. - 688 c. : un., Tabn. - Umen. ykas.: ¢. 669-670. - [Ipenm. ykas.: ¢. 671-688. (aynn: 37 7k3.;
Bcero 37 23K3.)

2. AxmeroB H.C. Heopranuueckass xumusi : ydeOHoe mocobue mis By3oB / H. C. AxmeroB. - M. :
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Bricmas mkoma, 1969. - 638[2] c. : uin. - [Ipenm. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; aynn: 12 3k3.;

cu35: 2 9k3..; Bcero 15 9k3.)

3.  Xwumusa: Yuebnoe mocobue / I'. B. Cmupnos, I M. Sxynuna; MuHHCTEpCTBO 00pa3oBaHUs

Poccuiickoit  ®enepaumu, TOMCKHH TOCYNApCTBEHHBIM YHHMBEPCUTET CHUCTEM YIPABICHHUS U

panuosnekTponukn, Kadenpa TexHOIOTHN pagnodIeKTpOHHOM anmapatypsl. - Tomck : TMIIJIO, 2000. -

157 c. :un. (aynn: 27 3x3.; cuzl: 3 7k3.; cuzS: 19k3.; Bcero 31 9k3.)

4. I'muaka H.JI. 3amaum u ynpaxueHus 1o oomeid xumuu : Ydyebnoe mocodue st By3oB / H. JI. ['munka. -

20-e u3n., crepeorur. - M. : Xumus, 1973. - 263[1] c. : min. - b. m. (aymr: 37 9k3.; cuzl: 19k3.; Bcero 38

9K3.)

5. Yukun E.B. Xwumus [Tekcr]: yaue6HOe mocobue / E. B. Uukun; MunuctepcTBo o0pa3oBaHus U HAYKH

Poccuiickoit  ®denepanmu, ToMmCkHii TrocygapCTBEHHBIM YHHUBEPCUTET CHUCTEM YIPABJICHUS U

panuosnekTpoHuku (Tomck), @akynbTeT AUCTAaHIMOHHOTO oOydeHus. - Tomck: Dnbp Konrtent, 2012. -

170 c.: wi. - bubnmorp.: ¢. 157. (aynn: 57 3k3., cuzl: 3 9Kk3., cu35: 2 9Kk3.; Bcero 62 7K3).

6. Xumus [DnekTpoHHBIH pecypc] : yueOHoe mocobue / E. B. Uukuna ; Tomckuil rocymapCTBEHHBIH

YHUBEPCUTET CcHUCTeM YympaBieHus u paauosiektponuku (Tomck), Kadenpa paanosnekTpoHHBIX

TEXHOJIOTHH U SKOJOTUYECKOT0 MOHUTOPHUHTA. - DJIEKTPOH. TEKCTOBbIE AaH. - Tomck : [0. u.], 2012. - on-

line, 170 c. - b. 1. ( http://edu.tusur.ru/training/publications/1138)

12.3 YueOHO-MeTOANYECKHE TOCOOHS U MPOTPaAaMMHOe o0ecreueHmne

Jliis1 o0ecnevyeHHs M CUMILIMHBI HCIIOJIB3YHOTCH caenyomue YMII:

1. Xumus [DneKkTpoHHBIHN pecypc]|: Meroauueckue yka3aHus AJis IPOBEICHUS IPAKTUUECKUX 3aHATUN U
OpraHM3alli CaMOCTOSTENbHON pPadOThl CTYIEHTOB Mo aucuuiuinHe «Xumus»/ TuxonoBa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Yukun E.B. JlaGopatopubie paboTsl mo xumuu [Tekct]: yueOHO-meTroauueckoe mocobue / E. B.
YukuH; MunucrepctBo obpa3zoBanus u Hayku Poccuiickoit @enepanuu, ToMckuil rocy1apcTBEHHbIN
YHHUBEPCUTET CHUCTEM YyrpaBieHus u paauodiektpoHuku (Tomck), Kadenpa paanosnekTpoHHBIX
TEXHOJIOTHH M JKOJIOTHYecKoro monutopunra. - Tomck : TYCVYP, 2012. - 77 c. : wi., Tadm. -
bubmuorp.: c. 73. (ayn: 45 3x3., cuzl: 3 3Kk3., cu35 : 2 3k3.; Bcero 51 7Kk3.)

3. Uukmn E.B. COopamk 3amau mo obmierd xumuu [Tekct] : yueOHO-Merommueckoe mocodue / E.
B. Uukun; peu. kana. xum. Hayk A. W. T'anmanos; peu. C. S. AnekcanapoBa; MuHHCTEPCTBO
oOpaszoBanust U Hayku Poccuiickoii denepanuu, ToMCkuil Tocy1apCTBEHHbBIN YHUBEPCUTET CHCTEM
ynpaBieHuss U paauodnekTpoHuku (Tomck). - Tomck: Tomckuii rocynapcCTBEHHBIH YHHBEPCHUTET
CUCTEM YIPAaBJIEHUS U paanodaeKTpoHukH, 2015. - 296 c. (POTOM: 50 3k3.; cuzl: 1 x3; cu35: 5 9k3.;
ayHi: 48 5k3.; Bcero 100 7k3.)

4. Yuxkun E.B. JlaGopaTopHbpie pabOTHl MO XUMHUHU [DIEKTPOHHBIA pecypc]| : ydeOHO-METOAMYEecKOoe
nocobue / E. B. Yukun ; ToMckuii rocynapCTBEHHBIH YHUBEPCUTET CHCTEM YIpABICHUS WU
pamuosnektponukn (Tomck), Kadeapa paamodneKTpOHHBIX TEXHOJOTMM M JKOJOTMYECKOTO
MOHUTOpPHUHIa. - OJEKTPOH. TeKcToBble naH. - Tomck: [6. u.], 2012. - on-line, 78 c. - b. m.
( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. COopHuk 3a1au u ynpaxHeHuid no oouiei xumuu [OnexkrponHsiit pecypc] / E. B. Uukun;
ToMckuil TocynapcCTBEHHBbIH YHUBEPCUTET CHCTEM YIpaBieHUS U paaunodaekTpoHuku (Tomck),
Kadenpa pannosneKTpOHHBIX TEXHOJIOTHI U SKOJOTHYECKOT0O MOHUTOPHHTIA. - DJIEKTPOH. TEKCTOBbIE
nas. - Tomck: [6. u.], 2012. - on-line, 220 c. - b. 1. (http://edu.tusur.ru/training/publications/642)

MeToauyeckue YyKa3aHMsl 10 MNPAKTUYECKHM 3aHATUAM, Ja0opaTopHbIM padoTaMm H

CaMOCTOSITe/ILHOI padoTe mpuBeAeHbl B YUeOHO-MeTOAUYECKOM mocobun [1], a Takke B YueOHO-

MeTonudeckoM nocoduu [3], rmasa 1, ctp.21-33; rmaea 2, ctp.39-46; rnasa 3, ctp.57-64; rnasa 4, ctp.77-

95; rmaBa 5, ctp.106-119; rnasa 6, ctp.129-155; rnaBa 7, ctp. 169-178; rnasa &, 200-215; ctp. 216.

12.4 Ba3bl 1aHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBbI

http://edu.tusur.ru — Hay4HO-00pa30BaTEILHBIN MOPTAT

http://www.chemistry.narod.ru, http://www.xumuk.ru — uH(pOpMaIIMOHHO-CIIPABOYHBIE PECYPCHI

http://elibrary.ru — vayuHnast anexkTpoHHast OHOIMOTEKA

http://www.twirpX.com — 3JIeKTPOHHBIE KHUTH IO XUMHHU

13. MarepuajJibHO-TEXHHMYECKOe o0ecrmedeHrMe AMCHMINIMHBI: XMUMHUYECKas IOCyAa, XUMHUYECKUE

PEaKTUBBI, KaJIOPUMETPBI, HA0Op apeoMEeTPOB, BOJsSHAs OaHs, TEPMOMETPHI, SJCKTPHUECKas ILTUTKA,

METATINYECKHE U TpadUTOBBIC AJIEKTPO/IbI, IITATUBHIL.
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IIpunoxenune k padboueii nporpamme

MUHHUCTEPCTBO OBPA30OBAHUSI 1 HAYKH POCCUIICKOM ®EJIEPALIAU
®denepanabHOE FOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTEIEHOE YUPEKICHUE BBICIICTO 00pa30BaHUs

«TOMCKHI TOCYJAPCTBEHHbBII YHUBEPCUTET CUCTEM YIIPABJIEHUSA U PAJIMODJIEKTPOHUKM»

(TYCYP)
YTBEPXJAIO
IIpopekTop no y4yedHoii padore
IL.E. Tposin
«__» 2017 r.

®OHJI OIIEHOYHBIX CPEJCTB IO YUYEBHOM JUCHUILJINHE

Xumust
YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI POrpaMMbl OakasaBpuart
HanpaBjieHue NoAroToBKU 27.03.03 CucremHBIii aHAJIN3 U yIPaBJIeHHE
Mpoduanu: CucreMHBIIi aHAJIN3 U YyIIpaBJieHne B HHPOPMATHOHHBIX
TEeXHOJIOTHSIX
®dopma oGyueHnust oYHasi
dakyJabTeT BhIYHCIUTEILHBIX cucTeMm (PBC)
Kadenpa MuCA (MoaeJMpOBaHHUSA U CHCTEMHOT0 AHAJIN3A)
Kype 1 Cemectp 1

Y4eonblii niian Hadopa 2013, 2014, 2015 roaa u nocjaeaAyOUIUX JeT.

JK3aMeH 1 cemectp

Tomcek 2017
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1. BBEAEHUE

®onn oueHounbix cpeacts (POC) sBisieTcs: NPUIIOKEHUEM K paboueii mporpaMMe AUCHHUILTHHBL «XUMUS» H
MIPECTaBIsIET COOOH COBOKYITHOCTh KOHTPOJHHO-M3MEPUTENBHBIX MaTepHalioB (THIIOBBIC 3amad (3aaHusd),
KOHTPOJIBHBIE Pa0OTHI, TECTHI U JIp.) U METOAOB HX HCIIOJNIb30BaHUS, MPEIHA3HAYCHHBIX IS U3MEPEHHS YPOBHS
JOCTIKEHHS CTYICHTOM YCTaHOBJICHHBIX Pe3yJIbTaTOB O0yUYCHHSI.

®OC mo mucruruiiHe «XWMESD) HCIIONB3YEeTCs] TP MPOBEISHUH TEKYIIEro KOHTPOJS yCIIEBa@MOCTH U
MIPOMEKXYTOYHOU aTTECTAINH CTYIEHTOB.

[lepeuens 3aKperuIeHHBIX 32 TMCIMIUTMHOW KOMITETCHIMH MpUBeAeH B Tabmuie 1.
Tadonuua 1 — [Mepeyenb 3aKkpenJieHHBIX 32 AUCUMILUIMHON KOMIIETEHIM

Memoobl MAMeMamuKi,
@Pu3UKU, XUMUU, CUCTNIEMHO20
ananuza, meopuu
VAPAGieHus, meopuu 3HAHUl,
meopuu u MmexHoL02UU
NPOSPAMMUPOBAHUSL,
maxoice Memooos
2YMAHUMAPHBIX,
OKOHOMUYECKUX U
COYUANbHBIX HAYK

Kon DopMyTHPOBKA KOMIIETCHIIUH JTtansl (OPpMUPOBAHUA KOMIIETEHIIUH
OIIK-3 CHOCOOHOCMb NPedCmasiims Jo/keH 3HATb: OCHOBHBIE TOHSTHS W 3aKOHBI
adekeamﬂyro COBPEMEHHOMY XUMUH, TCOPCTUUCCKUC OCHOBBI CTPOCHH BCUICCTBA,
VPOBHIO 3HAHUU HAYYHYIO CBOICTBa BEIECTB " nX pEaKUHOHHYIO
KApmMumy mMupa Ha ocHoee CIIOCOOHOCTh,  yCIIOBHSI  MPOTEKAaHUS  PEaKInH,
3HAHUL OCHOBHBIX I’lO]lOcheHul:Z, (l)aKTopI;I, BIIMAIOIIUC Ha CKOpOCTB 158 HanpaBneHHe
3AKOHO8 U M€m0006 IMPOTEKaHUA pCaKlIuK, SHEPICTUICCKUC NU3MCHCHHUA B
eCmeCcmeeHHblX HAyK U npouecce HpOTCKaHI/ISI peaKLII/II/I, 3aKOHOMepHOCTI/I
mamemamurku HpOTGKaHI/IH C-)J'ICKTpOXI/IMI/I‘ICCKI/IX HpOI_IeCCOB,
MPOLICCCHl KOPPO3UH METAIJIOB U METOJBI 3al[UThI
OT KOpPpO3WH, TPOLIECCHI, MPOTEKAIOIINE B
OIIK-1 20MOBHOCMb NPUMEHAMb

TeTEPOreHHbIX CUCTEMaX NpHU M3MEHEHHU (Ha30BOrO
paBHOBecCHUs

JloJzkeH  yMeTb: HCIOJNB30BaTh TEOPETHUECKUE
3HaHWUA Ui peUIeHUs MPAaKTHUYECKUX 3ajad, I
HHTEpIpeTalnuu Pe3yibTaTOB JKCIIEPUMEHTA;
MPUMEHSTh METOJbl MaTeMaTHKH, (DU3UKH, XUMHHU
JUISL peLeHUs IPAKTUYECKUX 3a1a4

Jlo/keH BJIaJeTh: HaBbIKAMM ITOCTAHOBKHU IIEjei M
3aa4 OKCIIEPUMEHTa, HWCXOAS M3 TEOPETHUECKUX
MPEIOCHUIOK;
METOJIaMU  MaTeMaTUKH, (QU3MKH, XUMUU IS
BEITIOJTHEHHUSI OKCIIEPUMEHTa H 00pabOTKH  €ero
pe3yIbTaToOB

OIIK-3: cnoco0HOCTh MNPEICTABIATH aJeKBATHYI) COBPEMEHHOMY YPOBHIO 3HaHMii

2. PEAJIM3ALIMS KOMOETEHLUA

HAY4YHYIO

KAPTHHY MHPA HA OCHOBE 3HAHMI OCHOBHBIX IOJIOKEHH I, 3AKOHOB W METO/I0B €CTECTBEHHBIX HAyK
1 MAaTEMATHKH.

Jis  popMHpOBaHHST KOMIICTCHIIMM HEOOXOIUMO OCYIIECTBHTH PsJ 3TAloOB. OTalbl (OPMHUPOBAHUS
KOMITETEHIIUH, TMPUMEHSEMBbIE JUIsi 3TOTO BHUJABI 3aHSATHH W HCIONB3YyEMBbIE CPEICTBA OIICHUBAHUS
MIpPEICTaBICHBI B TaOIHIIE 2.

10
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Tadauua 2— Jransl popMUPOBAHMSA KOMIIETEHIIMH M HCIIOJIb3yeMble CPeACTBA OLIEHUBAHUS

1. Cocras

3HaTL

YmMmeTh

Biaanern

Conep:xaHue 3Tanos

OCHOBHBIC TIOHATHUS U
3aKOHBI XUMUH,
TEOPETUYECKUE OCHOBBI
CTpOCHHS BEIIeCTBa,
CBOMCTBa BELIECTB U UX
PEaKIIMOHHYIO
CHOCOOHOCTD, YCIIOBHS
MPOTEKaHUs PeaKIni,
(hakTOpHI, BIUSIOIINC
Ha CKOPOCTb U
HarpaBlieHHE
MIPOTEKaHMUs PEeaKIInH,
SHEPTreTUYECKUE
U3MEHEHUS B IIpoliecce
MIPOTEKaHUs PEaKIInH,
3aKOHOMEPHOCTH
MPOTEKAHUS
ANEKTPOXUMUIECKUX
MIPOIIECCOB, MPOIECCHI
KOPPO3UH METAIIIIOB U
METO/TbI 3aIUTHI OT
KOPPO3WH, ITPOLIECCHI,
MPOTEKAIOIIHE B
TeTePOreHHBIX
CUCTEMax MpHU
HU3MEHEHUH (Pa30BOro

HCIIOJIb30BaTh
TEOPETUYECKHE 3HAHUS
JUTSI pEIIeHUs
MPaKTUUECKUX 3a/1a4, JJIs
MHTepIpeTaluu
pe3yIbTaToOB
JKCIIEpUMEHTA

HaBbIKAMM IIOCTAHOBKH
meaeH 1 3aad
C-)KCHepI/IMeHTa, UCXoas
13 TEOPETHUECKUX
MIPEMOCHLIOK

paBHOBECUs
e [Ipaktuueckue
. e BxeaynutopHas
* Jlexuy, SAATIC caMOCTOsITeNIbHAS
e BHeaynuTtopHas e BreaynutopHas pa6ora
Buab! 3aHsATHI CaMOCTOsITeIIbHAs caMOCTOsITeIbHAs
e JlaGoparopHas
pabora pabora
pabora
e JlaGoparopHas
pabota

Hcnonb3yemsble
CpeACTBa OLeHUBAHUA

e KoHcrekr
e  YCTHBIA OTBET
e DK3amMeH

e HupuBumgyaiapHOE
3aJjaHue
(camocTosiTenpHAs
pabora)

e KonrponbHas pabora

e Ortyer no
nabopaTtopHOi
pabore

e DK3aMeH

e QOrtueT o

nabopaTopHOi
pabote

06u.|,v1e XapPaKTEPUCTUKN noKasatenem w Kputepmnes oOuUeHUBAHMA KOMNETEHUMM HaA BCEX 3Tanax

npusegeHbl B Tabauue 3.

Tadauua 3 — O0mue XapaKTepUCTHKHU NOKAa3aTeiell i KpUTepHeB OLIeHNBAHMS KOMIIETEHIUH 110 3Tanam

IToka3zaTean u

3HaTL

YmMmeTh

Baagernb
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KpuUTepUu

OT1an4HO (BBICOKHUIA
YPOBEHBb)

Oo0iagaer
(haKTUYECKUMH U
TEOPETHIECKUMHU

3HAHUSAMH B TIpeeaax

H3y4aeMoit 001acTH ¢

MOHUMAHHUEM TPAHUIL
NPUMEHHUMOCTH

OO0namaer auamna3oHoOM
MPAaKTHYCCKUX YMCHUIA,
TpeOyeMbIX I
Pa3BUTHS TBOPUYECKUX
peuieHui,
abcTparupoBaHust
mpo0aemM

Kontpomupyert paboty,
MTPOBOJIMT OIICHKY,
COBEpIIEHCTBYET
IeWCTBHS pabOTHI

Xopoo (6a30BbIii

3HaeT QaKTsl,
MIPUHIUIIBL, TIPOLIECCHI,

O06namaer qramna3’oHOM
MIPAKTUYCCKUX YMCHHIA,
TpeOyeMbIX I

3a 3aBCPUICHUC 3a/1a4 B
HUCCJIICOOBAHUH,

Bbepet oTBETCTBEHHOCTH

o01IIre TOHATHS B peTIeHIS TIPUCTIOCAOINBACT CBOE
yposer,) npeienax u3y4aeMoit OIpe/ICICHHBIX HIOBEJICHHE K
obnactu po0OJieM B 00acTu 00CTOSITEILCTBAM B
HCCIICIOBaHHUS peleHny npodiieM
OO6nmagaeT OCHOBHBIMU
Y/10BJ1€TBOPUTEILHO Ob6nanaet 6a30BbHIMU YMEHUsIMH, Tpebye- PaGoTaer npu npsiMom

(moporoBblii ypoBeHb)

0OILIMMHU 3HAHUSIMHA

MBbIMH JJIs1 BBITIOJTHCHU S

MPOCTHIX 3a1a4

HaOII0AECHUU

®DopMynmpoBKa MoKa3aresei 1 KpUTepHeB OleHUBAHUS JAHHON KOMITETEHITNH IIPUBEIeHa B Ta0muIe 4.
Tadonauua 4 — [Moka3aTeau U KpUTEepUH OLEHUBAHNUS KOMIIETEHIIMU HA ITANax

IToka3arean n
KpUTEepUn

3HaTh

YMmeTh

Baagern

3naem ocnosHvle
NOHAMUA XUMUU

Cs0600H0
dopmynupyem
Xumuueckue ® Vmeem omauuno
3AKOHDbL OpUEHMUPOBAMBCS 6
Bocnpouzeodum meopemuueckom
meopemuyecKkutl Mamepuane 6es
mamepuan 6e3 UCNONb306aHUA e CamocmosimensHo
O~ yuebnozo nocobus ocyuecmeisem nocmanoeKy
OTIH4HO (BHICOKHi yuebHo20 nocobus e (Cs0600HO yMmeem yeneii u 3a0a4 IKCnepuMeHma
ypoRenb) Coobodmo npuMeHsImb UCxX005 U3z nAana pabomaol u
NOMYUeHHbLE SHAHUSA meopemu4ecKux
usnazaem 0714 pewenus npeonoCcwbIOK
mamepuarn 8 mMeopuecKux
ycmHou ¢hopme NpaKmuyeckux 3a0ay
Ananusupyem u U unmepnpemayuu
80CHPOU3B00UMN pesyiomamos
S3AUMOCE3b IKCNnepuMenma
XUMUYECKUX
NOHAMUL U
3AKOHO8
3Haem ocHogHble o Vueem e  Ocywecmensiem
HOHAMUSL XUMUU opueHmuposamvcs 6 NOCMAHOBKY yenel u
Xopowo (6asosbiii Dopmynupyem meopemuueckom 3a0ay IKCHePUMEHmMA ¢
YPOBEHE) XumuyecKue Mmamepuane ¢ UCNONL308AHUEM NIAHA
3AKOHbL UCNONb306aHUEM pabomul, yuebH020
Bocnpouzeooum yuebno2o nocodus nOCOOUs U MEMOOUUECKUX
meopemuyeckuil * Vmeem npumensmo VKasaui
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mamepuain c

HOJIyYeHHble 3HAHUS
07151 peutenust

yuebH020 nocoobus

u unmepnpemayuu
pe3ybmamos
IKCHEPUMEHMA C
HOMOWbIO
npenodaeamens

UCNONIb306AHUEM
meopemu4eckux cmanoapmmneix
snanuil wi NPaKmu4eckKux 3a0au

u unmepnpemayuy
yuebH020 nocobus pripemay
Yaemuano Pe3yIbmamos

aKCnepuMenma
uznazaem
Mmamepuarn 8
ycmuou ghopme

o Vueem

3naem ocnosuble
B OPUEHMUPOBAMBCSL 8

meopemuyeckom
Hacmuuno Mmamepuane c
popmynupyem UCNoNb3068aHUEM
Xumuueckue yuebHo20 nocobus e  Ocywecmensem
30KOHbI e [lpumensem NOCMAaHosKy yenell u 3a0ay

V10B/IETBOPHTEILHO VY
(oporoBbIii Bocnpouzeodum meopemuyeckue IKCHEPUMEHMA C ROMOUBIO
7 SHAHUA OJISL peueHUs] npenooagameins u
ypOBeHB) meopemu4ecKuu p

mamepuar ¢ 6azoepix Memoouueckux yKasanu
UCTONb3OBAHUEM NPAKMU4ecKux 3a0ay

OIIK-1: roToBHOCTHL NMPUMEHSTH METOAbl MATeMATHKH, (PM3MKH, XMMHH, CHCTEMHOr0 AaHAJIN3a,

TEOPpUHU YyIpPaBJICHHUSA, TCOPUHU 3H3HHI7[, TEOPUU M TEXHOJIOIMHM IMNMPOrpamMMHpoOBaHMsi, a TaKiKeE
METOAOB 'YMAaHUTAPHBIX, IJKOHOMUYCCKHUX U COIMHAJBHBIX HAYK.

Jiiga popMupoBaHMS KOMIETEHIIMH HEOOXOIMMO OCYIIECTBUTH psAJ 3TaloB. OTambl (OPMUPOBAHUS

KOMIICTCHIOHUHU, TPHUMCHACMBIC JII 3TOIO BHIBI 3aHATUH U HCIOJIB3YEMBIC CpCACTBA OLICHUBAHUSA
MPpEACTABJICHLI B Ta6nnue 5.

Taﬁ.lmua 5—- 9ranbl (l)OpMHpOBaHI/Iﬂ KOMIIETCHIIMHM U UCIMOJB3YyEMBIC CPEICTBA OCHUBAHUSA

2. Cocras

3HATL

YMmeThb

Baanern

Conep:xaHue dTanos

OCHOBHBIE TTOHSTHUS U
3aKOHBI XUMHH,
TEOPETUIECKNE OCHOBBI
CTPOCHUS BELIECTBa,
CBOHCTBA BEIIECTB U MX
PEaKIMOHHYIO
CIOCOOHOCTD, YCIIOBHS
MIPOTEKaHUS peaKIni,
(aKTOpbI, BIUSIONIHIE
Ha CKOPOCTh U
HanpaBJIeHUE
MPOTEKaHUS peaKiny,
JHEPreTHYECKHe
M3MEHEHHs B Ipolecce
MPOTEKaHUS PeaKiny,
3aKOHOMEPHOCTH
MPOTEKaHUS

MPUMEHSTh METOIbI
MaTeMaTHKH, (PU3HUKH,
XVUMHH TS PEIICHUS
MPAKTUYECKUX 3a/1a4

METOAaMH MaTeMaTHKH,
(M3UKY, XUMHAX JJI5
BBITIOJTHEHHS
9KCIEPUMEHTA U
00paboTKH ero
pe3yIbTaTOB
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AMEKTPOXUMHUYECKUX
HPOLIECCOB, MPOIECCHI
KOPPO3UH METAILIOB U
METO/IBI 3AIIUTHI OT
KOPPO3HH, MPOLIECCHI,
MPOTEKAIOIIHE B
reTepOreHHbIX
cuCTeMax TpH
U3MEHEHUH (Pa30BOro

paBHOBECHS
[IpakTuyeckue
BreaynutopHas 3aHATHA
o p e JlaGoparopHas
N CaMOCTOSITEIbHAS Bueayautopnas
Buabl 3aHsaTHii pabota
pabora CaMOCTOsITeNIbHAs
pabota
WnnusuayansHoe e Brmonnenue
3a/1aHue JabopaTropHOH
Hcnonb3yemble (camocrodaTenbHas paboThI
Cpe/CTBAa OLeHUBAHUA OK3aMeH paborta) e Ortuer no
Kontpomnpnas pabora nmabopaTropHOH
DK3aMeH pabote

O6HII/I€ XapaKTCPUCTUKU MmokKa3arejie u KPUTCPHUECB OLICHMBAHMA KOMIICTCHIIMM Ha BCCX JTalrax

MpUBECHBI B TaOIHUIIE 6.

Tadauua 6 — O0mue XapaKTepUCTUKHU NMOKAa3aTe/iell H KpUTepHeB OlIeHNBAHUS KOMIETEHIUH 110 dTanam

IMoka3zaTrean u

3HaTL YmMmeTh Baagernb
KpUTepUHu
OG6nanaer O6nanaer Auana3oHOM
(aKTHYECKUMU 1 NPaKTUIECKUX YMEHHH,
Konrtponupyer padory,
. TEOPETUUECKUMHU TpeOyeMBbIX ISt
OT1au4HO (BBHICOKMIA HPOBOJIUT OLICHKY,
3HAaHUSIMH B TIpe/Ieax Pa3BUTHS TBOPUECKUX
YPOBeHb) N . COBEpPILEHCTBYET
n3ydaemoi obmactu ¢ pelIeHHH, .
nercTBus paboTh
MMOHUMaHNEM TPaHUIL abcTparupoBaHust
NPUMEHUMOCTH npobiem

Xopoiuo (0a30Bblii

3HaeT QakTel,
MIPUHLMIIBL, TPOLIECCHI,

ObnanaeT quana3oHOM
MIPAaKTUYECKUX YMEHMUI,
TpeOyeMbIX IS

BepeT OTB€TCTBCHHOCTD
3a 3aBCPUICHUEC 3aJia4 B
HUCCIICA0BaHUU,

(moporoBblii ypoBeHb)

00IIMMH 3HAHUSAMA

MBIMU AJIA BBIIIOJTHCHUS
OpPOCThIX 3a1a4

ypOBeHb) o011re MOHATHS B } peleHus npucnocabInBaeT cBoe
npezenax u3ydaeMon OTIpeIeIIEHHBIX MIOBEJICHUE K
obnactu po0JieM B 001acTu 00CTOSITENILCTBAM B
HCCIIeI0BaHUS peueHnn npodieM
ObnanaeT OCHOBHBIMU
YaoBjeTBOpUTEILHO Ob6nanaer 6a30BEIMHU YMEHHSMH, Tpedye- PaboTaer npu npsmMom

HAOJIFOICHUN

qDOpMy.TII/IpOBKa MoKa3aTeie u KPUTCPHUCB OLICHUBAHUA L[aHHOﬁ KOMIICTCHI MU MMPUBCJCHA B Ta6J'II/II_IC 7.
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Tadauua 7 — [oka3aTenu U KpUTepUH OLEHUBAHUS KOMIIETEHIIMU HA ITanax

IToka3aTeaun n
KpUTEepUn

3HaThH

YMmeth

Baagern

OT1an4yHo (BHICOKUH
YPOBEHBb)

3naem ocnoemnuvle
NOHAMUSL XUMUU
Cs0600H0
dopmynupyem
Xumuveckue
3aKOHbL
Bocnpouzsooum
meopemu4ecKutl
Mmamepuan 6e3
UCNONBb30BAHUSL
yuebH020 nocobus
Cs0600H0
uznazaem
mamepuain 6
ycmHotl ¢hopme
Ananusupyem u
80CNPOU3B00UM
63AUMOCEA3D
XUMUYECKUX
NOHAMUL U
3aKOHO8

e Jcnonvzosams Ha
8bICOKOM YPOBHE
Memoobl MamemMamuxu,
Qusuku, xumuu 014
peuieHuss CmaHOapmuvix
npakmuyecKux 3a0a4 u
3a0ay meopUecKo2o
xapaxmepa

o Ha svicokom yposHe eradeem
MEMOoOamu MamemMamuKi,
Xumuu, Qusuxu,
HeobxooumbiMu 0715
BbINONIHEHUSL IKCHEPUMEHMA U
06pabomxu e2o pe3yibmamos

o CamocmosmenvHo
cocmasnsem omuem 8
meuenue naaHupyemozo
3aHAMUSL

3unaem ocnoshble
NOHAMUA XUMUU

yuebH020 nocobus

Dopmynupyem
xXumuveckue e Xopowio eradeem memooamu
3aKOHbI MAMemMamuxu, Xumull,
Bocnpouszsooum Qusuku, HeobxooumviMu Ost
meopemuueckui o LICnons306ame BbINOIHEHUS. IKCHePUMEHMA U
mamepuan ¢ OCHOBHbIE MEMOObl obpabomiu ezo pesyromamos
XOpOHIO (6330]3])“7[ UCNOIb30BAHUECM mamemamuxu, q5u3u1<u, o Cocmasnsem omuem
YPOBEHb) meopemuuecKkux Xumuu 05t peulenust HACMU4RO 6 meyenue
[ cmandapmubix NIAHUPYEMO20 3aHAMUSL,
npakmuseckux 3aday CamMoCmosimenbHoO UL NPpu
YuebHo20 nocobus HOMOWU PYKOBOOUMENS,
Yacmuuno KOMAHObL UNIU
usnazaem npenooagames
mamepuar 6
YCmHOU hopme
® Bradeem ocnosamu
3naem ocnoenvle Memo0o8 mamemamuxi,
NOHSAMUSL XUMUU xumuu, puzuxu,
Yacmuuno HeobX0OUMbIMU OIS
dopmynupyem o Hcnonbzoeams BbINOIHEHUS. IKCHePUMEHMA U
VI0BIeTBOPHTENbHO XuMuyeckue OCHOGHBLE MEOObL 06pabomxu e2o pe3yibmamos
(moporosbIii 3aKOHbI Mamemamuxu, o Cocmasisem omiem
Bocnpouszsooum Qusuxu, xumuu ona
YPOBEHb) meopemuseckuii peuenus 6a306bix Yacmu4Ho 8 meyeHue
Mamepuar c NPAKMu4ecKux 3a0a4 NAAHUPYEMO20 3AHAMUSL
UCHONb306aHUEM U 8 HeayOUmMopHoe

8peMs npu noMowu
PYKOBOOUMENISL KOMAHObL
unu npenodasamensi
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3. TUITIOBBIE KOHTPOJIBHBIE 3A/IAHUSA

I[HSI pcain3anuu BbIIICTICPCUUCIICHHBIX 3a1a4 06yquI/151 HCIOJIB3YIOTCA CICAYIOIUC MaTCPUAJIbI:

1) KoHTpo/ibHbIE BONPOCHI.
JUIss  TEOpEeTHYECKOH IIOATOTOBKM HCIIOJIB3YIOTCS y4eOHBIE IOCOOHS W3 CIIUCKA OCHOBHOU U

oononnumensHoll aumepaniypsl. KOHTpOJIbHBIE BOIPOCH K pasjeiaM JTUCHHUIUINHBI IPUBEICHBI B Y4eOHO-
memoouueckom nocodouu [1]

2) KoHTpoJibHBbIE Pa0OTHI.
ITprMepbl BAPHAHTOB KOHTPOJIBHBIX paOOT MPUBEACHBI B yueOHO-Memooudeckom nocobuu [1]

3) UnauBuayaIbHBIE 32/1aHNUS .
Meroandeckue yka3zaHHs K BBIIOJHEHUIO MHAWBUIYaJIbHBIX 3a/IaHUI IPUBEIICHBI B yuebHom nocoouu [2],

a TaKkKe B yuebno-memoouueckom nocodouu [3],[5]

4) MeToauuecKue YKa3aHHS K BBINOJIHEHHIO JIA00PATOPHBIX paGoT U COCTABJIEHHIO 0TYETOB.
VYkazaHus IPUBEICHBI B yuebHo-memoouueckom nocoouu [1], [2], [4].

5) Bomnpochl K 3K3aMeHy.
[Tpumep BapuaHTa OUJIeTa K 9K3aMEHY MTPUBEICH B yueOHo-Mmemoouueckom nocoouu [1].

3.1. KOHTPOJIBHBIE BOITPOCHI

Paznesa 1. OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHUHN

1. [aiite onpeneneHust HOHATHIM «aToM». M3 4ero oH cocTouT, nMeeT i oH 3apsaa? [IpuBenure miaHeTapHY0 MOAETH
CTPOCHHUS aToMa.

2. KaxkoB 3apsij anekTpoHa? 3a CueT 4ero MpoTeKaeT XUMHUYECKasi peakiius, B UeM ee CyIIHOCTh?

3. Uro takoe monekyna? Mmeer nu oHa 3apsia? [IpuBenure npuMepsl MOJIEKy BeliecTB. M3 4yero oHu cocTosT?

4. Yro takoe non? Mmeer nu oH 3apsaa? Kakue ecTb TUIIBI HOHOB M KaK OHU HasbiBatoTcs? [IpuBenuTe mpuMepsl HOHOB
pazHoro tumna. Kak o6pa3yroTcs Te nin uHble TUIIBI HOHOB? OT 4ero 3aBUCHUT 3apsi HOHA?

5. IlpuBenure nmpumep XMMHYECKOTO 3JIEMEHTa B COCTOSIHUSIX: aTOM, MOJIeKyJa, HoH. [loscHuUTE, B ueM pa3HHIa MEXITy
STHMH TPEMsI COCTOSIHASMH U KaKUMH CBOHCTBaMH 00JIa/IacT Ta WIIM WHAsl YaCTHIIA.

6. UYro Takoe kommyecTBO BemecTBa? Kak oHo obo3Havaercs, B yeM msMmepsercsa? CKOIBKO YacTUIl COACPKUT | MOJb
BemecTsa? Kak o003HadaeTcss YUCIIO YacTHIL?

7. Yro Takoe MomspHas Macca? Kak oHa oOo3Hawaercs, B ueM usMepsiercsa? Kak paccumTaTh MOJSIpHYIO Maccy
BEILECTB?

8. [IlpuBenure npuMepbl XMMHYECKHX BelleCTB. UTO MOKa3bIBAIOT MOJCTPOYHBIE MHAEKCH B (OPMYJIax XMMHUYECKHX
BEILECTB?

9. Yro Takoe crexuomerpuueckue kodddupeHTsr? s 4ero ux paccTaBisIOT B YPAaBHEHHSX XMMHUECKHX peakuuii?
KakoBsl paBmina pacctraHoBKH K03 duumeHToB? UTO MOKa3bIBACT CTEXHOMETPHUECKUN KO(P(UIEHT B ypaBHECHUH
peakuuun?

10. Cdopmynupyiite 3akoH ABoraapo. Uto Ttakoe HOpMasbHbIE ycsoBHsA? UTo Takoe MOJSpHBIH 00beM raza? Kak on
o0o03HayaeTcs, B 4eM n3MepsieTcs 1 ueMy oH paBeH? Kakol o0beM 3aHMMaeT ra3 KOJIM4ecTBOM 1 MOJb Ipu H.y.?

11. Kak paccunTbIBaeTcst 00beM ra3a MpH YCJIOBHAX, OTIIMUHBIX OT HOpMaibHBEIX? [IpuBenure ypaBHeHne MeHzeneea-
KnanelipoHa, NOSCHUTE KaKU€ BEIMYMHBI TAM UCIOIb3YIOTCS.

12. TlpuBenure ocHOBHBIE (POPMYIIBI ISl pacyeTa KOJIMUECTBa BenlecTBa. Kakue BETMUMHBI JJIS1 TOTO UCTIONB3YIOTCS?

13. Yro Takoe mnpocTele U ciiokHbIe BemecTBa? [IpuBennTe X KilacCUpHUKALUIO.

14. U3 gero cocTosT OKCHABI, COMU, KUCIOTHI, OCHOBaHMUA? UTo Takoe KUCIOTHBIE ocTatku? [lpuBeauTe mpuMeps! 3THX
COEIMHEHU.

15. Yro Taxoe skBHBaieHT? UTo Takoe (aKTOp IKBUBAIEHTHOCTH M KakK OH o0o3Hadaercs? Kak ero MoxHO paccauTarsh?
JLis KaKuX 3JIEMEHTOB OH SBIISIETCSA MTOCTOSHHBIM U modemy? IlpuBennTe mpuMepsl.

16. Kak paccunrtaTh SKBUBAJICHTHYIO MacCy MPOCTBHIX M CIIOXKHBIX BemlectB? IlpuBeaute (OpMyJibl, MOSCHUTE KakKHe
BEJIMYMHBI B HUX HCHONB3yIoTCes. Kak 0003HaYaeTcst 5KBUBAJIEHTHAs Macca, B YeM U3MepseTcs?

17. Yro rtakoe SKBHBaJCHTHBIH 00beM raza? Kak ero moxno paccuutath? IlpuBeaurte (Gopmyiy, MOSCHUTE KaKHe
BEJIMYUHBI TaM HCIIOJIb3YIOTCS.

16
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18. CdopmynupyiiTe 3aKOH OSKBHUBAJICHTOB, NPUBEIUTE €ro MaTreMaTHYeCKOoe BbIpakeHue. [IpuBeauTe mnpumep
MIPUMEHEHHS 3TOTO 3aKOHa.

19. CdopmynupyiiTe 3aKOH IIOCTOSHCTBA cOCTaBa BewiecTBa. Uto Takoe Oeprosumabl? IlpuBenure mpuMmepsl BELIECTB
MIOCTOSTHHOTO ¥ HETIOCTOSIHHOTO COCTAaBa.

20. CoopmynupyiiTe 3ak0OH ABOTapo M CIEACTBHS U3 HETO, OSICHUTE Ha IIPUMEpE.

21. CdopmynupyiiTe 3aKOH 0OBEMHBIX OTHOLIEHHH, TOSCHUTE, JUIsl KAKUX PacyeTOB OH MPUMEHHM.

22. ChopmynupyiiTe 3aKOH COXpaHEHHUS] MacChl BEIIECTBA.

PA3JIEJI 2. OCHOBHBIE KJTACChI HEOPTAHUYECKHWX COEJIUHEHUMN.
PEAKIIMOHHAS CIIOCOBHOCTbDB BEIIECTB.

1. Yro takoe crenenp okucineHns? Kak onpenenuts MakcuMalbHYIO CTETIEHb OKHCIEHUs neMenTa? Kak oHa cBs3aHa C
BaJICHTHOCTHIO?

2. Kakue 31eMEHTHI MPOSBIAIOT MOCTOSHHYIO CTETIEHb OKHCIeHHA? UeMy paBHA CTENCHb OKHCICHUS JJIEMEHTOB B
IpocThIX BemecTBax? Kakne npaBmia HyKHO 3HATh IS 3alIUCH XUMHIECKUX (POPMYJT BEIIecTB?

3. IlpuBenute kimaccudpuKkanmo BemecTB. Kakne 0OCHOBHBIC KITaCCHl HEOPTaHWIECKUX COCIMHEHUH B 3HaeTe? M3 wero
OHH COCTOAT?

4. Tlpuenute knaccudpuxanuio oxcuaoB. Kak oOpasyrorcs HazBaHus okcuaoB? Kak Hammcatb (opmysy BEICIIEro

OKCHJIa 3JIeMeHTa?

[MpuBenure knaccudpukanuio kuciaor. Kak 00pa3yrorcsi Ha3BaHUs KUCIOT?

[MpuBenure knaccudukanuio ocHoBanuii. Kak o0pasyrorcsi Ha3BaHMsI OCHOBaHUiT?

[MpuBenure knaccudukanuto coneid. Kak o0pasyrorcs Ha3BaHuUs conen?

Uro takoe annekTponut? Kakue BelecTBa sBISIOTCS JIEKTPOIUTAMU?

Uro Takoe 3NEKTpOIMTHUYECKas aucconuanusi? KakoBel mpaBmia 3amucH  ypaBHEHHH 3IEKTPOIUTHYECKON

aucconranuu’?

10. IlpuBenure ypaBHEHUs NOJHOW M CTYIIEHYATOH JUCCOLMALMI OKCHUAOB, KUCIIOT, COJIEH M OCHOBaHMIA.

11. JInsg kakux 3JE€MEHTOB XapaKTepHBI KHCIOTHBIE cBoWcTBa? [IpuBeanTe mpuMepsl.

12. C uwem pearupyroT KHCIOTHbIe Okcuapl? IlpuBenure mpuMepsl peaknni, AOKa3bIBAIOIINX KHCIOTHBIE CBOMCTBA.
[TpuBenuTe NprMep TeHETHUECKOM CBSA3U «3JIEMEHT — KUCIOTHBIM OKCHT — KUCJIOTHBIM OCTATOK - KHCIIOTa.

13. Iy KaKkuX 3JIEMEHTOB XapaKTEePHbI OCHOBHBIC cBOiicTBa? [IpuBeauTEe MPUMEPHL.

14. C yem pearupyroT OcHOBHbIe oOKcuabl? IIpuBenure mpuUMephl peaknuif, JOKa3bIBAIOUIMX OCHOBHBIE CBOWCTBA.
IIpuBeaure npuMep reHETUYECKOU CBA3HU «3JIEMEHT — OCHOBHOM OKCHJl — OCHOBAHUEY.

15. Yro takoe ambporepHOCTh? []yIs KakMX dJIEMEHTOB XapakTepHbl aMmdoTepHble cBolicTBa? [IpuBeauTe npuMepsl.

16. C gem pearupyror amdoTepHble okcuapl? [IpuBequTe NpuMepsl peakiuii, T0Ka3bIBalOMIUX aM(pOTEpHBIE CBOICTBA.
[TpuBenuTe NprMep reHETHUECKOH CBA3M «3JIEMEHT — aM(OTEPHBIN OKCH]] — aM(OTEPHOE OCHOBAHHE).

17. Kax u3MeHSOTCSl KHCIIOTHO-OCHOBHBIE CBOICTBA JUTA S- M P-3JIEMEHTOB B IIepHo/iax clieBa HanpaBo? Kak 3To cBsi3aHO
C METAJUIMYECKMMH M HEeMeTalUIM4ecKuMH cBoiictBamMu? OT 4Yero 3aBHCAT KUCIOTHO-OCHOBHBIE cCBolicTBa d-
3JIEMEHTOB?

18. TlpuBeaurTe XMMHUYECKHE CBOMCTBA KHUCIIOT.

19. [puBenute XNMUYECKHE CBOMCTBa OCHOBAHUH.

20. IlpuBenure npuMepsl ampoTepHbIX OcHOBaHHN. C 4eM OHM MOT'YT pearupoBaTh?

21. TlpuBenuTe XMMHYICCKHE CBOWCTBA COJEH.

©oo~No O

PA3EJI 3. DHEPTETUKA XUMHWYECKHUX ITPOLHECCOB. XUMHNYECKAS
TEPMOJIUHAMMUKA.

Uro m3ydaeT XuMHUYeCcKas TepMOANHAMHKA?

JaiiTe onpeaeNcHUE TOHATHIO «XUMHYECKas CHCTEMaY.

[epeunciaure THITBI XUMUYECKHX CUCTEM, TalTe UX XapakTepucTuky. [IpuBeaure mpuMepsr.

Kakwue mapamMeTpsl BIUSAIOT Ha TEPMOJUHAMUYECKOE COCTOSIHAE CHCTeMBI? UTO Takoe CTaHIapTHEIC YCIIOBHS?

UeM XxapakTepu3yeTcs TSPMOJANHAMHYCCKOE PABHOBECUE CUCTEMBI?

Kakwe THITBI TepMOIMHAMIYIECKHX IPOLIECCOB MOT'YT MPOTEKATh B XUMUIECKHUX cucTeMax? JlaiiTe HX XapaKTepUCTHKY.

Chopmynupyiite 1 3aKk0H TEpMOJAMHAMUKHY, 3aMUIIATE €M0 MaTeMaTHIecKoe BeIpakeHue. Jlaiite onpeneneHe NOHATHIM

«TEIUIOTa», «paboTay, «BHYTPEHHSS JHeprus». Kak MOXHO HHTEPIPETHPOBATH 3TOT 3aKOH NPHUMEHHUTEIBHO K

XUMHUYECKOMY Tporieccy?

Kaxkas paboTa gaile BCETO COBEPIIAIOTCS B XUMUUECKHNX cucTemax? Kak ee MOKHO paccuuTaTh?

9.  [Maiite onpexnencuue suTanbnun. Kak ee MoxkHO paccunrtaTh?. Kak oHa 0003Ha4aeTcsi, B 4eM U3MepsAeTCs?

10. Yro Takoe teruioBoi 3ddekr peakuun? Kak oH 0003HaYaeTcs, B 4eM U3MEPSETCs, YEMy OH PaBEH INPH MOCTOSHHOM
napneHun? Jlaiite omperneneHue 3K30- M 3HIOTCPMUYECKON peaknuu. UTO MOXKHO CKaszaTh O TEILUIOBOM 3(QeKTe
00paTUMOro XUMHUYECKOTO Iporecca’?

11. Yrto wsydaer TtepmoxmmusA? UTo Takoe TepMOXHMHUYEcKoe ypaBHeHWe? [lepeunciuTe OCOOCHHOCTH —3aIllUCH
TEPMOXUMUYCCKUX YPAaBHCHHU.

12.Yro Takoe craHmapTHas dHTaJbIHsA 00pa3oBaHus BemecTBa? Kak oHa 0003HayaeTcs, B 4eM M3MEPSICTCS U KaKue 3HAYCHUS
MOXET IPHUHUMATH?

13. Chopmynupyiite 3akon I'ecca. IIoSCHHTE CMBICI 3TOTO 3aKOHA HA IIPUMEPE XUMHUUCCKOM PEaKIINH.

NouapwdE
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14. Chopmynupyiite cnencreue u3 3akoHa I'ecca. IIpuBenure MaTemMaTndeckoe BBIpDaXXCHHUE, MOSICHHUTE, JUIS pacyeTa Kakow
BEJIMYNHBI OHO TPUMEHSIETCS.

15.Yro Takoe »HTpomnusa? B uem oHa m3Mepsiercs, kak obo3Havaercsa? Kak ee MoxkHO paccuntarh? OT Kakux (pakTOpOB OHA
3aBUCHUT?

16.Tlosichute Ha mpuMepe, Kak W3MEHSETCS SHTPOIMS BEIIECTBAa NPHU IOBBILEHUM TeMmmeparypbl. C 4eM CBs3aHbl 3TH
n3MeHeHus1? B kakoM arperaTHoOM COCTOSTHUM SHTPOIHS caMasi BEICOKas U moyemy?

17.Yro Takoe cTaHAapTHAS SHTPOIII BEIIECTBA, KaK OHa 0003HAYACTCS, B UEM H3MEPSETCS?

18.Kak MOXHO paccuWTaTh HM3MCHEHHE HHTPOIMH B IpOILEcCe XMMHUYEecKHx peaknuit? I[IpuBemure mareMaTmueckoe
BEIpa)KEHUE.

19. Cpopmynupyiite 2 3aKoH TepMOOMHAMHUKH. I KaKkMX CHCTEM OH MpuMeHUM? MOXeT M peakmus MpOoTeKaTbh C
yMmeHbIIeHreM SHTpornn? Kakue nBa pakropa SBIAIOTCS ABIKYIIEH CHIION CAMOTIPOU3BOIBHOTO MPOTEKAHHS PEAKIIUHU?

20. Kak paccunrats sHepruto ['mooca? Kak oHa o6o3Hauaercs, B ueM u3MepsieTcsa? st yero mcrosib3yercs 3Ta BeIMYHHA?
KakoBbI KpuTEpUH CaMOIIPOU3BOIBHOIO MIPOTEKAHUS PEAKIMH B TPSIMOM M OOpAaTHOM HaIpaBICHUH?

PA3JIEJ 4. XUMHNYECKASA KHHETUKA. XUMHNYECKOE PABHOBECHE.

1.  Yro m3y4yaeT XUMHUIECKasi KHHETHKA?

2.  Yro Takoe koHmeHTpanusa? Kak ona ob6o3navaerca? Kak m3MeHseTCS KOHIIEHTPAIIHS UCXOMHBIX PEareHTOB M MPOJYKTOB

pu npoTekaHnu peakuuu? [Ipusenure mpumep.

JaiiTe ompenereHNe CKOpPOCTH XMMHUYecKoi peaknun. Kak oHa ob6o3nadaercs? Kak ee MoxHO paccuntats? UTo Takoe

3JIeMEHTapHBIHN aKT peakiuu?

Uro Takoe TOMOTCHHBIE U TeTeporeHHble peakuuu? [IpuBenuTe mpuMepsl.

UYro Takoe oOpaTuMble 1 HeoOpaTuMble peakuuu? [IpuBeauTe MpuMepsl.

Ot kaKux (akTOpPOB 3aBHCUT CKOPOCTh XUMUYECKOW peakiuuu?

Kak wu3MeHsieTcss CKOpOCTh IIpU M3MEHEHHM CTENEeHHM TUCIEPCHOCTH, arperaTHOro COCTOSIHHS, BHEIIHETo

SHEPreTUUECKOro BO3ACUCTBUA?

Kaxk 3aBHCHT CKOPOCTh XUMHYIECKOH PEaKkIINy OT KOHLICHTPAL[MH peareHToB?

9. Cdopmynupyiite 3aKOH NEHCTBYIOIIMX Macc Ui CKOPOCTH XHMMHUYecKod peakumu. [IpuBemmTe ero maremarmyeckoe
BeIpakeHHE. [l0SCHHUTE, KakWe BEIMYHMHBI HCIIOIB3YIOTCSI B 3TOM BBIpaKCHHH. UTO Takoe KHMHETHYECKOE ypaBHEHHE
peaxmuu? Kakue ects npasuia 3amucy 3AM mis peakimii ¢ y9acTHeM TBEpIbIX U Ta3000pa3HbBIX BEIIECTB?

10. Yro Takoe KOHCTaHTa CKOpocTH peakuuu? Kak oHa o6o3Hagaercsa? OT 4ero oHa 3aBUCHT?

11. Kak 3aBHCUT CKOPOCTh XUMUYECKOU PEAKIIUU OT TemrepaTypbi? OTBET MOSCHUTE.

12. Cdopmynupyiite npasuio Bant-I'odda, npusenure ero MmareMaTHyeckoe BhIpaKEHUE.

13. Yro noka3siBaeT TEeMIEpaTypHbI KOG GHUIUEHT ckopocTH peakimu? Kak oH 0003Ha4aeTcs 1 4eMy MOXKET ObITh paBeH?

14. Yro takoe 3¢ dexTuBHOE coynapenne dacTui? Kak M3MeHseTCs SHEpPreTvka CHUCTEMbl NPU NEPEXOAe OT HCXOJIHBIX
peareHTam K npoaykram peakiuu? [IpuBeaure rpadudeckuii npuMep, OTBET MOSCHUTE.

15. Yro Ttakoe »Heprus aktuBanuu peakiuu? Kax oHa o6o3Hadaercs, B ueM m3Mmepsierca? Ot uero oHa 3aBucut? Kak
CBSI3aHBI CKOPOCTbh PEAKIMU M SHEPTHS aKTHBALMN?

16. Tlpusenute ypaBHeHHe AppeHnyca. [loscHuTe, Kakue BEJIMYMHBI B HETO BXOAAT M KAaKyIO 3aBHUCHMOCTH yCTaHAaBIIUBAET
3TO ypaBHEHHE.

17. Yro Takoe xaranm3arop? KakoB MexaHW3M JEHCTBHSI KaTanuzaTtopa?

18. [laiite ompeneneHue XMMHUYECKOro paBHOBecus. UTo Takoe paBHOBeCHas KOHLeEHTpamus BemecTB? Kak oHa
obo3Havaercs?

19. Yro takoe koHcranrta paBHOBecusi? Kak oHa oOo3Hauaercs? Hamuiimre MaTeMaTH4ecKkoe BBIPOKEHHE JJIsi KOHCTAHTHI
paBHOBECHSI, TIOSICHUTE, KaKHe BEJMUMHBI TaM HCHOJb3yoTcsA? KakoBBI MpaBmila 3anucH KOHCTAHTHI PABHOBECHS, €CIIH B
XMUMHUYECKOH peakIuy y4acTBYIOT TBEp/Ible MIIN ra3000pa3HbIe BemecTa?

20. Kakwue (akTophl BIUSIOT HA CMEINIEHUE XMMUYECKOro paBHoBecusi? [loscHuTe, 4YTO O3HA4aeT CMELICHHEe XMMHUYECKOTO
PaBHOBECHSI «BIIEBOY, «BIIPABO»?

21. Cdopmynupyiire npuniun Jle-Ilatense. Kyaa cmeniaercs paBHOBecHe TPH MOBBIIICHUH WIN TTOHWKEHUH TEMIIEpaTyphl,
JIaBJICHUS, KOHIICHTpALUN?

w

No gk

®

PA3JEJI 5. 2JIEKTPOXUMHNYECKHUE ITPOLECCHI. KOPPO3USA METAJIJIOB.

=

Uto n3ydaeT 3JIEKTPOXUMHUA? 3a CUET Yero MPOTEKAIOT AIEKTPOXUMHUYECKUE TTPOLIECCHI?

2. Uro Takoe OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE peakuuu? JlaiiTe ompeneseHUe MOHATUSIM «CTENEHb OKHUCICHUS,
«BOCCTAHOBHTEIbY, «OKHUCIUTENbY, «OKUCIICHUE), KBOCCTAaHOBJICHHEY. [IpuBeINTE MPHMEPHI.

3. Uro Takoe anektpoasi? M3 vero u3 msroraBnuBaroT? Kakue mpolecchl IpOUCXOST HAa HOBEPXHOCTH METAJUTHYECKOTO
9JIEKTPOAA NPU NOTPYKEHUH €T0 B PACTBOP MOHOB ATOT0 K€ MeTana?

4. Kak o6pasyercst JBOIHHOM auteKkTpruueckuii coii? UTo Takoe 3JeKTPOAHBINH ITOTeHIIHaI?

5. Uro Takoe paBHOBECHBIH 37eKTpoAHBIN noTeHman? Kak o o6o3Hayaercs, B 4eM u3Mepsiercsi? UTo xapakTepusyer 3Ta
BennuuHa? OT 4ero oHa 3aBUCHUT?

6. Uro Ttakoe cTaHAApTHHIA BOAOpPOAHBIH snekrpoa? s uyero oH ucmnonb3yercs? Yemy paBeH €ro 3JEKTPOJHBIHA

MOTeHIHan?
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38.
39.
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Uro Takoe cTaHIapTHBIH SJIEKTPOIHBIA ToTeHnMan Meraula? Kak oH oOo3Hawyaercs, B uyem wusmepsercs? UYro
XapakTepusyer AaHHas BenuuuHa? Kakue 3HaueHHUsI OHa MOXKET IPUHUMATD?

Ot xakux (aKTOpOB 3aBUCHUT NIEKTPOAHBIA moreHuuan? [IpuBenure momHoe M cokpamieHHoe ypaBHeHUs HepHcra.
INosicHuTe, KaKye BEIUUMHBI TaM UCTONB3YIOTCS. B Kakux cioydasx UCHOIb3YIOTCS 3TU ypaBHEHUS?

Yro moka3blBaeT psiJ AIEKTPOXUMHUUECKUX HampshkeHUH MeTaiuioB? Kak pacrosoxeHsl MeTamisl B 3ToM psany? C dem
CBsI3aHa BOCCTAHOBUTEJbHAS CIIOCOOHOCTH METAIIIIOB?

Uro Takoe rampBaHHYeCcKuit aneMeHT? 13 gero on cocront? M300pa3ure yCTpOMCTBO rajJbBaHMYECKOTO SJIEMEHTA.

Kak 3apsokeHBI KaTOA M aHOA B TrajlbBaHHYECKOM 3jeMeHTe? Kakme mporeccsl mpoTekaroT y ux moepxHocTtu? I'me
BO3HHMKACT D3JEKTPUYECKUI TOK B TalbBaHWYECKOM »3JeMEHTe? B KakoM HampaBICHHUH [ABHXKYTCS JJIEKTPOHBI B
raJbBaHMYECKOM JIEMEHTE?

Ha npumepe rampBaHmdeckoro asneMeHTa JlaHmdmsa-SkoOm pacckakmTe Kakue 3JIEKTPOXHMUYECKHE IPOIECCH TaM
npoTekaroT. Hanummre ypaBHeHUs peakiyuil Ha KaTo/e U aHOJE.

Kak 3anucsiBaeTcs cxeMa rajibBaHu4eckoro aneMmenTa? Ilpuseaure npumep.

Yro Takoe 3JEeKTpOJABMKYIIasi Cuila TanbBaHH4Yeckoro sneMenTa? Kak oHa oOo3Hauaercsi, B ueM m3Mmepsiercsi? Kak ee
MOJKHO PacCYMuTaTh?

Yro Takoe anekTponu3? M3 4ero cocrouT cucrema, rje npoTekaeT aekTpoians? M3odpasure rpadudecky.

Kaxk 3apspkeHsl kaToJ U aHoA IpH AtekTponnse? Kakue nporecchl NpoTeKaroT y MOBEPXHOCTH 3JIEKTPOIOB?

Kakne THITBI 37IEKTPOIOB HCIIONB3YIOTCS ITPH 3eKTponu3e? M3 uero onn nsrotaBimuBaiotTca? [IpuBeante npuMepsl.
KakoBbl 3aKOHOMEPHOCTH HPOTEKaHUS JIEKTPOJHM3a B paciulaBax? Kakme mpoliecchl IMPOTEKAIOT Ha aHOAE M Karoje?
[TpuBenure npumep.

KakoBbl 3aKOHOMEPHOCTH HMPOTEKaHUS JJIEKTPOJM3a B pacTBopax? Kakme mporeccsl MpOTEKalOT HA aHOAE M KaToxe?
[TpuBenure npuMepsI.

Coopmymupyiite 1 u 2 3akonsl @apanes. [IpuBeanTte X MaTeMaTHUECKOe BhIpaxkeHHe. [10sCHAUTE, KaKue BETMIUHEI TaM
HCTIONB3YIOTCS U UX €AUHUIIBI H3MepeHus. [ KakuX pacueToB NPUMEHUMBI 3TH 3aKOHBI?

Uro Takoe BbIXoJ M0 TOKy? Kak ero MoxHO paccuuTaTh?

Uro Takoe koppo3us MetaiuioB? UeM xapakTepusyercsa mporecc koppo3un? Ilouemy KOppo3usi HETaTUBHO BIIMSET Ha
MeTaJUINYeCKUe KOHCTPYKIUH U u3eaus?

Uro Takoe xumuueckas koppos3ua? B kakmx cpemax oHa mpoTekaeT? Kakue OBIBAIOT THUIIBI XHMHYECKOH KOPPO3HUHU?
IIpuBeaure npuMepsl.

B 4em 3akmrouaeTcsi MeXaHU3M XUMHYIECKOH Koppo3un? HammmunTe ypaBHEHHS peaknuunii, IpUBEIUTE IPUMEPHI.

Ot kaknx (haKTOPOB 3aBHCUT CKOPOCTHh XMMHUUECKOI Koppo3un? [loyeMy y HEKOTOPBIX METAIOB CO BPEMEHEM CKOPOCTh
Kopposun 3amemsercsi? Kakas cpena crocodcTByeT nmporekannio koppo3un? [Ipuseaurte mpumepsl. [Togemy ¢ poctom
TEMIIEpaTypbl CKOPOCTb KOPPO3HUHU BO3pacTaeT?

Kakne mecra B M3enusaX ¥ KOHCTPYKIUSAX SBIISIOTCS KOPPO3HOHHO OMACHBIMH U IToYeMy?

Uro Takoe MeKTpoXuMudeckas Koppo3usa? B kakux cpemax oHa mpoTekaer?

B yem 3akir04aeTcsi MeXaHU3M 3JISKTPOXUMHUUECKoi kKoppo3uu? Kakast cpena et criocoocTByet?

Ha mpumepe Koppo3uu CTaal KHCIOPOAOM BO3AyXa BO BIWKHOW Ccpele TMOSICHUTE MeEXaHHU3M IPOTeKaHHS
3NEKTPOXUMHUYECKOI KOPPO3HH.

Kakne wmertamnsl Hambonee moaBep)keHBl Koppo3uu? IloueMy HEKOTOpble MeETajulbl, HECMOTPS Ha WX BBICOKYIO
BOCCTAHOBHTEJIBHYIO CIIOCOOHOCTH, HE MOABEpratoTcst kKoppo3un? IlpuBeanTte npuMeps! TAKUX METAJIIOB.

[epeuncnure METOABI 3AIIUTH METAIIIOB OT KOPPO3HH.

Uro Takoe nerumpoBanue MerayuroB? Kakue BemiecTBa BBICTYNAIOT JIETHPYIOIIMMH 100aBKaMH M Kak OHM BIUSIOT Ha
cBoiictBa Metamia? [loueMy npu JIETHPOBaHUM MeTaJla CKOPOCTh KOppo3uu 3amezsiercsi? Uem o0yclOBIEHO TO, YTO
COBPEMEHHBIE CTaJH SBIISIOTCS] HEPIKABEIOIUMH ?

Urto Takoe 3aliuTHBIE MOKPLITUA? 13 4ero oHM U3roTaBiIuBatoOTCs?

B 4yeM omimune KaTOMHBIX M aHOJHBIX METAJUIMYECKUX MOKpbITHI? [ToscHUTE MEXaHW3M 3alUThl TAKUX MOKPBITHH Ha
npumepax. Kakue HeTOCTaTKH €CTh Y TOTO WM WHOTO THIIA TIOKPBITHS?

W3 4ero m3roTaBIMBalOT HEMETAJUIMYECKHE 3aIlIUTHBIE MOKpHITHS? [IpuBeaure mpumepsl. KakoBBI HEJOCTATKH TaKUX
TTOKPBITH?

Ha yeMm OCHOBaHBI METOABI AIIEKTPOXUMHYECKOW 3amuThI? IlosCHUTE MEXaHHM3M >3JIEKTPOXMMHYECKON 3allUThl Ha
IIpUMepe METOAa IPOTEKTOPHON 3aIIUTHI CTAJIBHOTO TPYOOIIPOBOJa B MOPCKOM BOJIE.

Uro Takoe kaToaHas ¥ aHOAHAA 3amuTa? [TosICHUTe MEeXaHU3M 3aIIUTHl Ha IpUMepax.

Pacckaxure 00 ©I3MEHEHUH CBOWCTB KOPPO3HOHHOH cpebl. Kaknmu crioco6amu OHO gocTuraercs?

Kakne QaxkTtopsl HYHO YYHTBHIBaTh NMPHU KOHCTPYMPOBAHMHM H3JENUI, YTOOBI NMPENOTBPATUTH IPOLECCH MPOTEKAHMS
Koppo3un?

PA3EJI 6. PA30BbIE PABHOBECHS B TETEPOI'EHHBIX CUCTEMAX

JlaiiTe onpenenieHne MOHATHIO «dazay.

Yrto Takoe TE€TCPOTrCHHBIC U TOMOT'CHHBIC CI/ICTGMBI?

Uro Takoe (azoBoe paBHOBecue? UeM OHO XapakTepuzyercs?

Chopmynupyiite npasuio ¢a3 [mb06ca, mosicHUTE, KaKie BEIMIHHBI Tya BXOMISIT.

Urto Takoe quarpamma COCTOSIHUS?

[IpuBeauTe AUAarpamMMy ILJIABKOCTH IBYXKOMIIOHCHTHOW CHCTEMBI C IIPOCTON IBTEKTUKOM (IBTEKTUYECKYIO THATPAMMY).
OxapakTepu3yiTe JUHUN, TOYKU U 00JIaCTH 3TOW AHArpaMMEI.
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Uro Takoe IBTEKTUKA?

CoopmynupyiiTe npaBuio peryara. Jljist yero oHO UCIIOIB3yeTCs?

9. IlpuBeaure qUarpaMMmy IUIaBKOCTH JIByXKOMIIOHEHTHOM CHCTEMBbI, 00pa3ylolieii ycTOHYMBOE XMMHUUECKOE COEANHEHUE
(mucrexTHYecKyto auarpammy). OxapakTepuszyiTe JUHUH, TOUYKH M 00JIaCTH 9TOH JUarpaMMsl.

10. Yro Takoe TBEepAbI pacTBOp?

11. [laiiTe XapakTepUCTUKY TBEPJBIX PACTBOPOB BHEJIPEHHUS, 3aMEIIeHHs ¥ BerduTaHus. [Ipy Kakux yciaoBusix oOpa3yroTcs
STH THIIBI PaCTBOPOB?

12. TlpuBeauTe muarpaMMy ITABKOCTH JBYXKOMIIOHEHTHOH CHCTEMBI, 00pa3yIomei TBEp bl pacTBOP 3aMEIICHHUS C
HEOTPAaHMYCHHON pacTBOPHMOCTHI0. OXapaKTepu3yHTe JIMHUH, TOUYKH U 00JIaCTH 3TOH JHarpaMMBl.

13. TlpuBeaute muarpaMMy IIABKOCTH JBYXKOMITOHEHTHOH CHCTEMBI, 00pa3yIoiel TBEPIBIA PacTBOP 3aMEIICHHUS C

OTPaHUICHHOHN PacTBOPUMOCTHIO0. OXapaKkTepu3ynTe JIMHUH, TOUKH U 00JIACTH ATOH ANarpaMMBbl.

©

3.2. KOHTPOJIBbHBIE PABOTbBI
(TEKYIIIUA KOHTPO.Ib 3HAHUM)

TeMbl KOHTPOJIbHBIX paﬁoT:

Tema 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHHU

Tema 2. OcHOBHBIE KJIaCChl HEOPTAaHHYECKUX COSTMHEHNN. PeakimoHHas ClToCOOHOCTH BEIIECTB.
Tema 3. DHepreTrka XMMHUYECKUX MPOLECCOB. XUMHUUECKas TEPMOTUHAMUKA.

Tema 4. XuMudeckast KHHETHKA. XMMUYECKOE PABHOBECHE.

Tema 5. Dnexkrpoxummdeckue mporeccsl. Kopposust MeTaios.

Tema 6. ®azoBrie paBHOBECHUS B T€TEPOTEHHBIX CHCTEMAX.

IIpumepbl BApHAHTOB KOHTPOJIbHBIX padoT

KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHN»

=

Omnpepennre 3xBuBaneHTHYIO Maccy Na,COs.
Ckonbko Monekyn conepxurcs B 0,2 moms NH?
3. Kakoit 00beM okcuma yriepona (IV) Beinenurcs (H.y.) npu TepMmudeckom pazinoskeHun 200 kr CaCOj; ?

N

KOHTPOJIbHASI PABOTA Ne2 «OCHOBHBIE KJTACCbI HEOPTAHUYECKHAX
COEAUMHEHUU. PEAKIITMOHHAS CIIOCOBHOCTb BEHIECTB»

1. VYkaxwure, K KAKMM KJaccaM CO€AMHEHUH (TMIPOKCHBI, KUCIIOTHI, COJIM, OKCH/IbI, OMHAPHBIE COEANHEHUS) OTHOCSATCS
crnepyromue Bemectsa: Na,O, H,SO,4, Cu(OH),, Ca(NO3),, Ba(OH),, HsPO,, Na,COs, SOs, CaS, AIN. Hazosure atu
COCMHEHUSI.

2. Kaxkwue tunsl coneil MoryT obpa3oBbiBaThest pu peakunu H,SO, 1 NaOH? HanuiinTe ypaBHEHHs peakiuii, yKaXuTe
THII COJIM, JJaliTe HA3BaHMUs MOJTyYCHHBIM COCANHEHUSIM.

3. Uro rtakoe amdorepHocTh? HammmmTe ypaBHEHMs peakuuH, I[okas3biBamompe amdorepHbiii xapakrep Al,Os.
VYkaxkuTre, K KAKOMY KJIacCy COSIMHEHHH OTHOCSTCS MMPOILYKTHI PEAKIMA, HA30BUTE MOIyUYCHHBIE COCTMHCHHS.

KOHTPOJIBHAS PABOTA Ne3 «<QHEPI'ETUKA XUMHUYECKHUX ITPOLECCOB.
XUMHUYECKAS TEPMOAUHAMMUKA)»

1. PaccunrtaiiTe TeruioBoi 3¢ dekT peakunn odpazoBaHus okcuaa cepsl (1V), 3anummire TepMOXHMMHUYECKOE YpaBHEHHE
peaknuy. Berunciure Maccy npopearupoBaBIIeii cepbl, €CIIU B Pe3yJIbTaTe PeakUH BBIIEIHIOCHh 92,8 kK TEIUIOTHI.
Simg + O2) = SOx¢)
2. gaccqmaB n3MeHeHne 3Hepruu ['nb0ca, ycraHoBuTE, BO3SMOXKHO JIM CAMOITPOM3BOJIHOE MPOTEKAHUE PEAKIMU IIpH 35
C.
MQCO3) = MO, +CO,
KOHTPOJIbHAS PABOTA Ned «(XUMHUNYECKAS KHHETUKA. XUMHWYECKOE

PABHOBECHE»

1. Hamummure KHHETHYECKOE YPaBHEHUE PEAKLIVH:
O31) + NOg,) = Oy, + NOy,)
2. Kak U3MEHHTCS CKOPOCTh PEaKIMH, €CJIU: ) B CHCTEME YBEJIMYHTH JIaBJICHHE B 3 pa3a; 0) YBEIHMYUTh KOHIIEHTPALUIO
030Ha B 2 pa3a; B) yBEIMUYUTh KOHIEHTpauuio okcuaa azora (1) B 3 paza.
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3. TemmneparypHsblit KO3pQHUIEHT cKOpOCcTH peakuuu paBeH 4. Ha cKoNbKO TpagycoB HYXKHO YBEJIUYUTH TEMIIEPATYpY,
4T0OBI CKOPOCTh PEaKLK Bo3pocia B 64 paza?

4. Omnpenenute YHEPTHI0 AKTHBALMH PEAKIMM, KOHCTAHTa CKOpPOCTH KoTopoi npu 298 K paBHa 3,1-10% a mpu 313 K
COCTaBJISIET 8,2~10'3.

KOHTPOJIBHAS PABOTA Ne5 «QJIEKTPOXUMHNYECKUE ITPOLHECCHI. KOPPO3UA
METAJJIOB»

1. 3anmcate cxeMy ranbBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 BUCMYTOBOTO M IIHHKOBOTO 3JIEKTPOJIOB, MOTPYKEHHBIX
B PACTBOPHI CBOMX COJIEH; HANMCATh YPAaBHEHUS 3JICKTPOAHBIX MPOIECCOB; HAIMCATh YPAaBHEHUE PEaKIHH, KOTOpas
IIpOTeKaeT B TaJlbBAaHUUECKOM 3JIEMEHTE; PAcCCUUTATh 3JIEKTPOJABMKYIIYI CUIYy TaJlbBaHUUYECKOTO 3JIEMEHTa INpH
CTaHJAaPTHBIX YCIOBUSX; PACCUHTATH SICKTPOABIKYILYIO CHITy TaIbBAHHYECKOro deMenTa npu temmeparype 30 °C u
konrenTparusx noros C(Bi*") = 0,1 moms/1; C(Zn*") = 1 Moms/m.

2. Kakue mpoaykTel 06pasyroTcs mpu 3JeKTposiu3e BoaHoro pacteopa CaCl,? Hamuimure ypaBHEHHS 3JIEKTPOIHBIX
npoueccoB. Bprumcnnte Maccy WM 00beM NPOJYKTOB, BBLAGJSIOIIMXCS HA 3JEKTPOAaxX, €ClIW B Ipolecce
aneKTpoim3a 3arpadeHo 10722,2 Ki snextpudectsa, a BEIXOJ 1O TOKY cocTaBisieT 90%.

KOHTPOJIBHAS PABOTA Ne6 «®A30BBIE PABHOBECUS B TETEPOI'EHHBIX
CUCTEMAX»

=

JaiiTe onpesesicHUE MOHATHIO «(a3zay.

2. IlpuBenure nuarpamMmy IUIaBKOCTH JBYXKOMIIOHEHTHON CHCTEMBI C POCTON IBTEKTUKON (9BTEKTUUECKYIO
auarpaMmy). OxapakTepusyiite JTMHUH, TOYKHA M 00JIACTH 3TOW THarpaMMBl.

3. Uro Takoe KOHTPYIHTHOCTH?

3.3. MHAUBUAYAJILHBIE 3AIAHUS
I[IpuMepbl BApHAHTOB MHIMBHIYAJIBHBIX 321aHMI

HNuauBuayanbHoe 3a1aHue «OCHOBHBIE TOHATUSA M 3aKOHBI XUMMID)
BAPUAHT Nel0

OpnunakoBoe 1 yucsio Mmojiekya B 0,5 r azora u 0,5 r metana?

BrruncnuTe MOJSIpHYIO Maccy BelecTna, eciau Mmacca 500 mi ero napos npu 87 OC u nasnennn 96 xIla paBHa 0,93 r.
Haiitu hakTop 3KBHBaJEHTHOCTH M SKBUBAJIICHTHYIO Maccy 3JeMeHToB B coequneHusx: MgO, NiCl,, CaF,.

Haiitu sxkBuBasenTHbie Macchl coenunennii: HNOj, Cr(OH)3, Co(NO3),, P,0Os.

Ompenenure 00beM a30Ta (H.y.), UCIIOIB30BAaHHOTO JUIS CHHTE3a aMMHUaKa, €CJIH TOJTydeHo 8,5 T MPOJyKTa PeaKIH.

agrwdE

NuauBuayanbHoe 3a1aHue «OCHOBHBIE KJIACChl HCOPraHMYECKUX COeIMHEHUIN»
BAPHUAHT NeS

1. Hanmmire (opMyIibl BEIECTB: CyIIb(AT JIUTHsI, IEPXIOpaT aMMOHUSL, HOAW/ CBHHIA, rHApokcu Mapradma (11),
THIPOKCHUJT MarHusi, oprodochopHas KKCIoTa, a30TucTast Kuciiora, okcun csunia (1V), okcua xpoma (V1),
okcun pocdopa ().

2. HazoBuTe cienyronimue COeIMHEHNs TI0 COBPEMEHHOM HOMEHKIIATYPE U YKXKUTE, K KAKOMY KJIaccy
HEOPraHMYECKHX COCTUHEHUH (KUCIOTHI, COJIM, OCHOBAHUS, OKCH/IbI, ONHAPHBIC COETUHEHUS) OHU OTHOCSTCS:
CdS, H,S0;3, LiH, TiO,, KMnO4, RbOH, HCIO, Mg;N,, Sn(OH),, MnO. Hanwuiute ypaBHeHUS
AIIEKTPOJIMTIHYECKON TUCCOIUAIIH ITUX COCTMHEHHIA.

3.Hanumure ypaBHEeHHS peaKIvii:

a) Ag + HNOs oy =...; 0) Fe;05 + NaOH =...; B) CaCl, + Na,CO;=...;

I‘) Ca(OH)Z + H3PO4:...; II) Si +02 =... e) CaO + S|02 =... )K) H, + C|2 =...

3) Li +H,0 =...; n) HI + AgNO;=...; k) SO, + H,0 =...

4. Kakue nmpoayKThl MOTYT OBITh MoTy4eHbl B pesynbrate peakimu Zn(OH), ¢ HCI? Hanummure ypaBHeHus
peakIuii, yKaxKuTe TUIBI 00pa3yIonuxcs coell (Kucias, OCHOBHAsI, HOpMaJlbHas ), JaliTe Ha3BaHUS
MOJTYYEHHBIM COEIMHEHHUSIM.

5. HammmmTe ypaBHEHHUS peakyii, ¢ TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTH CIEeIyIOIIe MpeBpauieHus: Fe —
FeO —FeSO, — Fe(OH), — FeCl,.

NuauBnayanbHoe 3a1aHue « JHEPreTHKA XMMHYECKUX MPoueccoB. XMMHUYeCKasi TEPMOJAMHAMM KA
BAPUAHT Ne4
1. PaccuuTaiite TermoBor 3QeKT peakium, 3auInTe TEPMOXUMHUUECKOE ypaBHEeHUE peakiui. CKOIbKO Oapus
1 KHCIIOpOJa B TpaMMax BCTYITHJIO B PEAKIIMIO, €CITH B X0 Heé BeIIETIIOCh 2740 K/ TerioTs!?
ZBa(mg) + 02(2) = ZBaO(mS)
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2. PaccuuraB namenenue snepruu ['mo0ca, ycTaHOBUTE, NIPH KaKOW TeMIepaType Hanbosee BEpOSTHO NMPOTEKaHHE JAaHHOM
peaxuuu — npu 25 °C wm mpu 100 °C?
ZnO(mg) + CO(Z) = Zn(m) +C02(3)
3. TlokaxuTe pacueToM, IpH KaKuX TeMIEpaTypax BO3MOXKHO NPOTEKaHWH PEaKIMH B IPSIMOM HAIlpPaBJICHUH.

N..) + O, = 2NO,

NuauBuayanbHoe 3alaHue « XHMHYECKAsi KUHeTHKA. XMMHU4YeCKoe PABHOBECH e
BAPUAHT Ne27

1. HanumuTe KMHETHYECKOE ypaBHEHHE PEaKIINU:
C(me) + HZO(Z) = Co(e) + H2(e)
Kak M3MeHHTCS] CKOPOCTh PEaKIMH, €CJIU: a) B CHCTEME YMEHBIINTD JAaBJICHHUE B 3 pa3a; 0) yBEJIMUNTh KOHICHTPALHIO
IapoB BOJBI B 3 pa3a; B) YMEHBIINTh KOHLEHTPALMIO TApOB BOJKI B 2 pasa.

2. OmnpenenuTh TeMIEpaTypHbIii KO9(QOUIHEHT CKOPOCTH PEAKIIH, eCIIM IPH MOHIKCHIH TeMrepaTypsl Ha 45 °C peakums
3aMeTIIIach B 25 pas.

3.  Peaxmms nporekaer mpu 20 °C. DHeprust akTHBALMM PeaKIMH B OTCYTCTBHH KaTaiusaTopa paBHa 75 kJ[/MOIb, a B
mpucyTcTBUM Katanmmzatopa — 50 k/[x/mMomb. Bo ckompko pa3 Bo3pacTaeT CKOPOCTh PEAaKIUH B IPHCYTCTBUH
Karanuzaropa?

4. B xakoMm HampaBlIeHHUH OyAET MPOMCXOANTH CMEIICHHE PABHOBECHS PEAKIINU

S(mg) + 2N20(3) = 802(2) + 2N2(g) ’ AH®= -460 K/[oic
€CIIM: @) YBEJIUYUTh TEMIIEPATypy; 0) YMEHBIIUTD AAaBICHHE B CUCTEME; B) YBEJIHUUTh KOHIIEHTpAIHIO okcuaa a3ota ().
5. 3anumure BBIPAKCHUE KOHCTAHTBI paBHOBECHS JJId pCaKIUU:
Hae) + 12 = 2HIg
BrerarcnnTh KOHCTaHTY paBHOBECHS PEaKIINH, €CIIM HadanbHas KoHIeHTparws H, Obia paBaa 0,5 mMounb/m,
HavajibHas KoHIeHTpanus |, - 0,2 MOJIB/JT M K MOMEHTY paBHOBecHs mpopearuposaio 20% Bogoposa.

NuauBuayanbHoe 3a1aHue «JJIeKTpOXuMUYeckue npoueccbl. Koppo3us meranion»
BAPUAHT Ne29

1. 3ammcarh cxeMy raJbBaHHYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 KOOAIBTOBOTO U KaJIMHEBOTO JIEKTPOJIOB, IIOTPY>KCHHBIX B
pacTBOpHI CBOMX COJICH; HaIMCaThb ypPaBHEHMsS 3JIEKTPOIHBIX IPOIECCOB; HAMMCATh YPAaBHEHHE DEaKIHMH, KOTOpas
MPOTEKaeT B TaJbBAHWYECKOM JJIEMEHTE; PAacCUNTATh HJICKTPOABIKYILYIO CHIy TaJbBAaHHYECKOTO 3JIEMEHTa IIPH
CTAHIAPTHBIX YCIOBMAX; PACCUMTATH JIEKTPOIBHKYIIYIO CHIY TATbBAHHUECKOrO SeMeHTa mpu Temmeparype 30 °C u
koHLeHTpaumsx nouos C(Cd*") = 0,4 mons/i; C(Co*") = 0,3 Mob/1.

2. Jlns cnepyromux BELIECTB HAMMCATh YPABHEHUS DJIEKTPOAHBIX MPOLECCOB MPH 3JIEKTPOJIN3E M YKa3aTh, KAKUE MPOITYKTHI
00pa3yroTcs Ha KaToJie U aHOe:

a) pacruia CaBr, ¢ uHepTHBIME d1eKTpoamit; 6) pactBop HBr ¢ ruaKkoBIM aHo10M; B) pactBop Sr(NO;), ¢
rpaduTOBBIMH 3JIeKTpoIamMH; I') pactBop C0SO,4 ¢ HEpaCTBOPUMBIMHE DIICKTPOIAMHU.

3.  Kakue npoaykrtel o0pasyroTcs mpu siekrponuse BoaHoro pactBopa KCl ¢ umHepTHBIMU 3jekTpomamu? Hamumure
YpaBHEHUsI 3JEKTPOIHBIX MPOIECCOB. BhrumcinTe Maccy uiam 0ObEM IIPOIYKTOB HA IIEKTPOJAX , 0OPA3YIOIMXCS MPH
IIponycKaHuM Toka cuioil 10 A B TeueHun 30 MUHYT, €CJIM BBIXOA IIPOAyKTa cocTaBisieT 70%.

4. CocTtaBUTh CXeMy KOPPO3HOHHOTO TaJIbBAHWYECKOTO 3JIEMEHTa, BO3HHUKAIOUIETO BO BIAKHOM BO3JyX€ HPH KOHTAKTE
IIOMHHUS 1 XpoMa. Hammcate ypaBHEHUS 2JIEKTPOJHBIX MTPOIIECCOB M ypaBHEHHE NPOLiecca KOPPO3HH.

5. 1IMHKOBYIO IUNIACTHHY, TOKPBITYIO MEABIO, OIIYCTHIIA B PACTBOP CEPHOM KHCIOTHL. OnpenenuTe THUI MOKPHITHS, HAIUIINTE
YpaBHEHUsI 3JIEKTPOIHBIX ITPOIIECCOB KOPPO3HH, ECIIH MOKPHITHE HE Pa3pyIICHO M B CIlydae €ro pa3pylIeHHs, COCTABbTE
CXeMy TaJIbBAaHHYECKOTO 3JIEMEHTA.

NuauBuayanbHoe 3a1aHue «@a30Bbie pABHOBECHS B IeTEPOreHHbIX CHCTEMAX»
BAPUAHT Nel

1. Tlo auarpamme IIaBKOCTH JBYXKOMITOHEHTHOM cuctembl Mg-Ca onpenenure:

a) TUII JHarpaMMBl;

0) umcio u Buj a3, 9ucIo KOMIIOHEHTOB M YUCIIO CTETIEHel CBOOOIBI AJist o0acTel auarpammsl 1-X;

B) 4MCIIO ¥ BUJ (a3, YHUCI0 KOMIIOHCHTOB M YKCJIO CTereHe# cBobo bl mis aunauii nuarpammbl AD, NF, DC, CE, EO, ND, DM,
LE, EB, CK, DP, EQ, AU, OS; yka3aTb JTUHHU COIHIYCA U JTUKBUIYCA;

T') 9rciIo u By (a3, 4uciio KOMIIOHEHTOB M YKCIIO CTereHe# cBoOonel mist Touek A, D, C, E, O;

) TEMIIepPaTyphI TUIABJICHUS YUCTHIX KOMIIOHeHTOB Mg u Ca;

€) TeMIIepaTypy IUTaBICHHS U COCTaB 00Pa3yIOMIErocsi XUMHUYECKOTO COCIHHCHHUS,

) TEMIIEpPaTypy IUIABJICHUS U COCTAaB IBTEKTUYECKUX CMECEI;

3) cocTaB M Maccy TBEpJOH M kHIKOH (a3, KOTOpble 0OpasyloTCsi TP OXJIAXKIECHMM XHIKOTO paciulaBa HayalbHO
temneparypst 800 C° 1o Temmeparyps 650 °C; macca pacriaa - 200 r, ero nepBoHavanbHbIi coctas - 45% Ca u 55%
Mg.

3.4. TEMBbI JJABOPATOPHBIX PABOT
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19.

20.
21.
22.
23.

24,
25.
26.
27.

28.
29.

30.
31.
32.

OHepreTuka XUMHUYECKUX MPOIECCOB. XMMHUUIECKast TSPMOINHAMHUKA.

(JTabopaTopHas pabora «OmnpeaeneHue TermioBoro 3¢ deKTa peakiiuu HeUTpaTH3aIHm» )
XuMuyeckass KHHETUKA. XUMHUYECKOE pABHOBECHE.

(JTabopaTopras padora «CKOpOCTh XUMUIECKOH peaknu. X UMHIECKOE PABHOBECHE)
DeKTpoXuMHUYecKre Tporneccsl. Koppo3us MeTamios.

(JIabopaTopnas padora «3Inexrponu3. Kopposust)

®azoBble paBHOBECHS B TETEPOTCHHBIX CUCTEMAX.

(JTaboparopnas pabora «/lnarpaMmMa IJIaBKOCTH JBYXKOMIIOHEHTHOW CHCTEMBI»)

3.5. BOITPOCHI K OK3AMEHY

(MPOMEJKYTOYHBIA KOHTPOJIb 3HAHUI)

Hpez[MeT XHUMMHH. ATOMHO'MOJ’ICKyJ'IHpHaH TCOpUs. OCHOBHBIE€ TOHSTHS: aToM, MOJICKYJia, UOH, XUMUYECKUHU 3JIEMEHT.
Hpocn,le U CJIOJKHBIE BelllecTBa. MoJib. MOJ'IHpHaH Macca. 3KBI/IBaJ'IeHT, OKBHBAJICHTHAasA Macca.

CTCXI/IOMCTpI/I‘-Ie()KI/IC 3aKOHBI: 3aKOH OJOKBHBAJICHTOB (HOH}ITI/Ie JKBHBAJICHTA M DSKBHBAJCHTHOM MaCCBI), 3aKOH
IIOCTOAHCTBA COCTaBa XUMHYCCKHUX COCHHHGHHI;’I.

I'a30BBIe 3aKOHBI: 3aKOH 00BEMHBIX 0THOLH€HPII>'I, 3aKOH ABoraz(po, 3aKOH 3KBHBAJICHTOB.

CtpoeHre aToMa U MepuoJuyeckas cucTeMa 3jJeMeHToB. KBaHTOBO-MexaHH4YecKass MOAEIb aToMa. ATOMHasi OpOUTAIb.
dopma aTOMHBIX opbuTaneii (S, p).

KsanTosble uncna. Ipunuun [Maynu. [IpaBuno I'yaaa. Ipasuio KneukoBckoro.
[eproandeckas cucTeMa M MOPSIIOK 3aMOJIHEHNS SHEPTETHIECKUX YPOBHEH B CTPYKTYpE aTOMa.

Paguycbl aTOMOB M HOHOB. JJIEKTPOOTPHUIATEILHOCTh. ODHEPTUsl MOHU3AIMU, CPOJCTBO K JJIEKTpOHY. M3MeHeHHe
CBOWCTB JICMCHTOB U MIX COSAMHEHHN IO TIEPHUOJaM U TPYIIIaM.

OcHoBHbIE BUABI XUMUYECKOH cBs13U. [Ipupoaa Xumuueckon cBA3U. XapaKTEPUCTUKH XUMUUECKON CBSI3H.
KoBaneHTHas CBsA3b, MEXaHU3MEBI €€ 00pa30BaHMs: 0OMEHHBIH, JOHOPHO-aKIIEIITOPHBIH.

[onsipHOCTh KOBaJCHTHOW CBsS3M. TEOpHUS BaJCHTHBIX CBsI3¢i U OOBSICHCHHE BAJICHTHOCTH 3JCMEHTOB METOJIOM
BaJICHTHBIX CBsi3ell. OCHOBHOE M BO30YKICHHOE COCTOSIHHE aTOMa.

[IpoctpancTBeHHas CTPYKTypa MOJIEKY. THIIBI CBA3EH — G, T.
HMonnas c¢Bs3s. MeTajuinueckasi CBSI3b.

du3nueckoe COCTOSHHE BEIeCTBAa. TBepmoe Teno. DHEeprus KPUCTAIUIMYECKON pemeTKH. THIbl KPHCTaIIMYECKUX
CTPYKTYp U HX CBOWCTBA.

Krnaccudukarus xumudeckux coeuHeHnii. buHapHbie coeinHeHus, nX OCHOBHBIE TuMbl. Crenens okucienus. Coctan
OMHAPHBIX COCIUHCHHUI.

KucaoThl, cOJTH, OCHOBAHHUS, OKCHIBI, MX KJIACCH(DHUKAINSA U XUMUYCCKHE CBOWCTRA.
CaoticTBa amporepHOCTH. PeakiioHHas clocCOOHOCTh aM(pOTEPHBIX OKCHJOB M THAPOKCHUJIOB.
XuMuueckas TepMoJUHaMUKa. [IOHsTHE XUMUYECKOH cucTeMbl. THITB cucTeM. PaBHOBECHOE COCTOSHUE CHCTEMBI.

Tunel TepMOJMHAMHUYECKUX IPOLIECCOB: O0OpaTHMble, HEOOpaTHMbIE, CaMOIPOU3BOJIbHBIC, pPaBHOBeCHbIE. OCHOBHBIC
MIOHATHUS TEPMOAMHAMUKH: BHYTPEHHAS YHEPTHs, paboTa, TeIoTa.

IlepBerif 3akoH TepMmoauHamuku. [loHsTne oSHTambmMu. TemnoBod sddexkt peakuuu, ->K30TEPMHUYECKHE H
SHIOTEPMHYECKHE PEAKIIUU.

Tepmoxumudeckne ypaBHEHHUs U nX 0coOeHHOCTH. CTaHIapTHBIE TEIUIOTHl 00pa30BaHMsI BEIIECTB.
3axoH ['ecca, cnenctue u3 3akona ['ecca. [Tonstie sHTponuu. Bropoii 1 TpeTuii 3aK0H TEPMOJMHAMUKH.
CaMonpon30BOIBHBIE MIPOIECCHl. DHTAIBIMHHBIA U SHTPONUHHBIN (PaKTOPhI XUMUYIECKUX peakunii. Dueprus ['uboca.

XuMudeckass KHHETHUKA. | OMOreHHbIe U IreTCPpOTrCHHbIC pCaKIUU. CKOpOCTL XUMHYECKOU pCakuu. q)aKTopBI, BJIMAOIINEC
Ha CKOPOCTH PCAKIINH.

BrusiHre KOHIIEHTpAIMK Ha CKOPOCTh PeakIuy. 3aKOH JeHCTBYIOMHUX Macc. KoHcTaHTa CKOPOCTH peaKIiiH.
Bimsiare Temmepatypsl Ha ckopocTh peakuuu. [IpaBmio Baut-I'odda. DHeprus akTuBaum u ypaBHeHHEe AppeHHyca.
3aBUCHUMOCTb CKOPOCTH PeakLuu OT katanu3aropa. Karanus

OOpatumble W HeoOpaTHMble XMUMHUYECKHE peakIud. XHMHYecKoe paBHOBecue. KoHcTaHTa paBHOBecHs. 3aKOH
nercTByromux Mace i pasHoBecus. [Tpunmumn Jle-Illarense. CABUT XMMHYECKOTO PAaBHOBECHSI.

OKHUCIINTENHHO-BOCCTAHOBUTEIHHEIE pCaKkuuun. CreneHn OKHCJICHHS, OKHCIICHUC MW BOCCTAaHOBJICHHUC. 3J'IeKTpO)IHBIe
IIpoOUECChI. 3J'ICKTpO,HHBIG IIOTCHIIHUAJI. ypaBHCHI/Ie HepHCTa.

lanpBaHMYEeCKUH 3JIEMEHT. ONEKTPOXMMUYECKHE MPOLECCHl. DJIEKTPOABHXKYIIAS CUJIa TadbBAHMYECKOIO 3JIEMEHTA.
CraHnapTHBIH BOJOPOJHBIN IEKTPO.

DNEKTPON3 B paciijiaBe. DIEKTPOIU3 B pacTBOPE.

3axonsl @apanes. Beixoa nmo Toky.

Koppo3us MeTamnos: XxumMudeckasl, dIeKTPOXUMHUUECKasl.
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33. 3ammra METaIIOB OT KOPPO3MH.

34. ®dazosbie paBHoBecus. aza, reteporeHHas M TromoreHHas cucrema. Ilpasuno a3 I'm66ca. Cremenb cBOGOMIBI,
KOMITOHEHT. OZTHOKOMIIOHEHTHBIE CHCTEMBI. [lnarpaMma cOCTOSHHS BOBI.

35. Jluarpammbl MIaBKOCTH BYXKOMIOHEHTHBIX CHCTEM. DBTEKTHKA. [IpaBuIIo phyara.

36. Taepmsbie pacTBopbL. THIIBI TBEPABIX PACTBOPOB: 3aMEIICHHS, BHEAPEHNS, BHIYHTAHHSA.

NPUMEP BAPUAHTA DK3AMEHAIIMOHHOI'O BUWIETA
Buaer Nel

1. Yro Takoe sHTporms? B xakux eamamnax oHa mmepserca? Chopmymupyiite 2 1 3 3aKOHBI TEPMOAWHAMUKH. MOXET JIn
OBITH PHTPOITNS MEHBIIIE WM paBHA HyMt0? OTBET MOSCHUTE.

2. Kak 3aBHCHT CKOPOCTh XUMHYECKOW PEAKIUU OT KOHIEHTpaIwii peareHToB? ChopMymHpyHTe 3aKOH ACHCTBYIOIIIX Macc
JUISL CKOPOCTH XMMHUYECKOH peakuuu. lIpuBenure ero MareMaTHYeCKOe BBIpakeHHE. UTO Takoe KOHCTaHTa CKOPOCTH
peakuuu? OT yero oHa 3aBUCHUT?

3. PaccuntaB 3HaueHue n3MeHeHHs dHepruu [ 'MOOca, ycTaHOBHUTE, B KAKOM HAIPaBICHUH MOKET MPOTEKATh PEaKLus MpH
25°C.

FeZOg(m,,) + 3C(zpa[})um) = ZFE(,,,G) + SCO(Z)

4. Kakue mpoayKThl oOpasyroTcs OpH 3jekTponuse BomHoro pactsopa MQCl,? Hamummmrte ypaBHEHHs 31EKTPOAHBIX
npoueccoB. Kakue konmuecTBa MpoIyKTOB 00pa3yloTCs Ha AJIEKTPOAX, €CIU MPOIYyCKaTh Yepe3 pacTBOP TOK B TEUEHHE
gaca cuiioit 2,5 A?

4 METOANYECKHUE MATEPHUAJIbI

Jns obecnieueHus mporecca oOydeHHsI M PEHIeHUs 3a/1ad 00yYeHHS HCIIONb3YIOTCS CIETYyIOIe
MaTepHuabl:

— METOJMYECKHE MaTepUalibl, ONPEACISIIONINE MPOLUEAYPbl OLICHUBAHUS 3HAHUM, YMEHUW, HABBIKOB U
(Wn) ombITa MESTEIIEHOCTH, XapaKTePU3YIOIINX 3Talbl (OPMHUPOBAHHS KOMITIETCHITUH, B COCTaBE:

OcHoBHas1 JiuTEpaTypa

1. KopoBun H.B. O6mias xumus : yae6Huk st BTy30B / H. B. KopoBuH. - 7-¢ u3a., ucrp. - M. : Beiciias

mkona, 2006. - 556[4] c. : ui., Tabxn. - ([Tobeautens KoHKypca yueOHUKOB). - bubmuorp.: ¢. 546. -IIpenm.

yKa3.: c. 547-558. (aymm: 218 ak3; cusl: 1 9k3.; cus5: 1 9k3.; Bcero 220 9k3.)

2. OcHoBBbl 00mIel W Qu3nueckod XuMuH [DIEKTPOHHBIA pecypc]: YuebHoe mocobme/ M.B. TuxoHoBa,

N.A.ExumoBa; ToMckuii TOCYTapCTBEHHBI YHHBEPCHUTET CHCTEM YIpaBiieHus U paauodnekrpoHuku (Tomck),

Kadenpa pannosnekTpoHHBIX TEXHOJIOTUH U SKOJIOTMIECKOr0 MOHUTOPHHTA. - DJIEKTPOH. TEKCTOBbIE JaH. - TOMCK:

2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)

JonoaHuTenbHaAS IUTEpaTypa

1. 'muaxa H.JI. Obmas xumus : yae6HOoe mocooue st By3oB / H. JI. I'munaka. - 11-e uzn. - M.-JI. : Xumus, 1964. -

688 c. : mi., Tabu. - MmeH. yka3.: ¢. 669-670. - [Ipeam. ykas.: ¢. 671-688. (aymn: 37 3K3.; Bcero 37 3K3.)

2. AxmeroB H.C. Heopranmueckas xumus : yaebHoe mocodue amst By3oB / H. C. AxmeToB. - M. : Beicmias mikorna,

1969. - 638[2] c. : un. - [IpenM. ykasz.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; ayrm: 12 3k3.; cu35: 2 3k3..; Bcero 15 3k3.)

3. Xwumus: Yuebnoe mocobue / I'. B. Cmupnos, I'. M. Slkynnna; MunucrepctBo obpazoBanusi Poccuiickoit

Oenepary, TOMCKHE TOCYAapCTBEHHBIH YHHBEPCHUTET CHCTEM YIpPAaBICHUS M paanodjiekTpoHuku, Kadempa

TEXHOJIOTHH PaJMOdIeKTpOHHON ammapatypsl. - Tomck : TMIZIO, 2000. - 157 c. : wn. (aynm: 27 9k3.; cuzl: 3

9K3.; cu3s: 19Kk3.; Bcero 31 3K3.)

4. I'muaka H.JI. 3apaun m ynpaxkneHus no obmied xumun : YueOHoe nocobue ans By3oB / H. JI. I'munka. - 20-e

3., ctepeoTtut. - M. : Xumus, 1973. - 263[1] c. : mi. - b. 1. ( aymm: 37 9k3.; cu3l: 19k3.; Bcero 38 7k3.)

5. Yukun E.B.  Xwumus [Texcr]: yueOHoe mocobue / E. B. Uukun; MuHHCTEpcTBO 00pa3oBaHHS U HAyKH

Poccutickoii denepannu, ToMCKUil TocyIapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U PaTUOIEKTPOHUKHU

(Tomck), ®@akyapTeT MUCTaHIMOHHOTO 00ydeHus. - Tomck: Omp Konrtent, 2012. - 170 c.: un. - bubnauorp.: c. 157.

(aynm: 57 9x3., cuzl: 3 3k3., cus5: 2 3K3.; Bcero 62 3K3).

6. Xumus [DnexkTpoHHBIN pecypc] : yueOHoe nocobue / E. B. Uukun ; ToMCKMiA TOCYITapCTBEHHBIH YHHBEPCUTET

cHCTEM yIpaBleHus U pannodnekTpoHukH (Tomck), Kadenpa paano3nekTpoHHBIX TEXHOIOTHH H 9KOJIOTUIECKOTO

MOHUTOPHHTA. - OIIEKTPOH. TEKCTOBbIE mAaH. - Tomck : [0. m.], 2012. - on-line, 170 c. - b. .

( http://edu.tusur.ruftraining/publications/1138)

Y4eOHO-MeTONMYeCcKHE MOCOONSA 1 IPOrpaMMHoe ol0ecniedeHue

[ obecneyeHus1 AUCHMIIMHBI HCOJIB3YIOTCA ciaenyromue Y MII:

6. Xwumus [OnexkTpoHHBIM pecypc]: Meroandeckue ykazaHHs UIsI HPOBEOCHUS TNPAKTHYECKUX 3aHATHH H
OpTraHu3alli CaMOCTOSITENILHON PadOoThl CTYJEHTOB O AucuuIuInHE «Xumusa»/ Tuxonosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

7. Yuxkun E.B. JlaGoparopubie paboTel mo xumuu [Tekct]: ydueOHO-MeTomuueckoe mocodue / E. B. Yukwus;
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MunuctepcTBo o0OpazoBanusi U Hayku Poccuiickoit @enepaunu, ToMckuli ToCyaapCTBEHHBI yYHHUBEPCUTET
cucteM ympamBieHus U paamodniektpoHukn (Tomck), Kadenapa paauosieKTpOHHBIX TEXHOJOTHH U
AKOJIOTHIECKOTO MOHUTOpHUHTA. - ToMck : TYCVYP, 2012. - 77 c. : win., Tabn. - bubmmorp.: c. 73. (ayn: 45 3k3.,
cu3l: 3 7K3., cu35 : 2 9K3.; Bcero 51 2Kk3.)

8. Uwukuu E.B. C6opuuk 3amay mo obmieii xumuu [Tekct] : yuebHO-MeToauueckoe mocobue / E. B. Uukun; per.
kaua. xuM. Hayk A. W. Iamanos; per. C. f. AnekcanapoBa; MHUHHCTEPCTBO 00pa30oBaHusI M HAyKH Poccuiickoit
Oenepannn, TOMCKHN TOCYTapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS W PaAHOdICKTPOHUKH (ToMcK). -
Tomck: ToMckuii ToCcyJTapcTBEHHBIH YHUBEPCUTET CHCTEM YIIpaBJICHUS U paauodiekTpoHuku, 2015. - 296 c.
(POTOM: 50 3k3.; cu3l: 1 3k3; cus5: 5 9k3.; ayHi: 48 3k3.; Bcero 100 7k3.)

9. Yuxun E.B. JlabopatopHbie paboThI 10 XUMUH [ INEKTPOHHBIN pecypc] : yaeOHo-MeToudeckoe nocodue / E. B.
UukuH ; TOMCKHII TOCYZapCTBEHHBI YHHBEPCUTET CHCTEM YIPaBICHHUS M pPaguodeKTpoHuku (Tomck),
Kadenpa pagnosneKTpoOHHBIX TEXHOJOTHH M 3KOJOTHYECKOTO MOHHTOPHHTA. - DJIEKTPOH. TEKCTOBBIE JaH. -
Tomck: [6. u.], 2012. - on-line, 78 c. - b. . ( http://edu.tusur.ru/training/publications/3020)

10. Yukun E.B. COopHUK 3a/1a4 ¥ yIpakHEHHI 10 001meit xumuu [ Dnektponnsiit pecype] / E. B. Uukwn; Tomckwid
TOCYJapCTBEHHBIH  YHHUBEPCHUTET CHUCTeM ympasleHus u  panuodnektponuku (Tomck), Kadenpa
PannO3NIEKTPOHHBIX TEXHOIOTHI M 9KOJIOTMYECKOTO MOHUTOPHUHTA. - DIEKTPOH. TEKCTOBBIE JaH. - ToMmck: [0.
n.], 2012. - on-line, 220 c. - b. m. (http://edu.tusur.ru/training/publications/642)
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