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JlaGoparopubie padoTsi 16 16 | vacos
IpakTuueckne sansTus ‘ 28 28 | yacos
Kypcosoii npoext/paGora (KPC) (ayautopuas)) | N | Y4acoB
Beero ayauTopHBIX 3aHsITHI (Cymma 1-4) | 62 | 62 | yacoB
M3 nux B uHTepakTHBHOI hopme 14 | 14 | yacos
CamocrosiTesibHast paGora cryaenros (CPC) 46 ‘ 46 | vacos
Beero (6e3 ax3amena) (Cymma 5,7) 108 " 108 | gyacos
Camoct. paboTa HA N0Ar0TOBKY, CAAYY IK3aMeHa 36 " 36 | yacos
Ofwast Tpya0eMKoCTh (Cyvma 8,9) 144 ‘ o 144 | yacos
(B 324€THBIX eIMHULAX) 4 1 7 I 3 4 3ET
IK3aMeH 2 cemectp
Tomer 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 46 or « 29 » 8 2017 1.

Jlner cornmacoBanmii

PaGouas mporpamma cocrabnena ¢ yderom TpeGoBammit MejepanbHOro I0CYIapCTBEHHOTO
00pa3oBaTeIbHOrO  CTaHAapTa BhICHIETO TpodeccHonanbHoro obpasosanns (PI'OC BO) Tperhero
TIOKOJICHUS 10 HANPABJICHUIO MOJroToBKkM Oakanaspa 11.03.03 «KOHCTPYMPOBAHHME W TEXHOJIOTHS
IEKTPOHHBIX cpeacTBy Ne 1333, yreepxiennoro 12 nosiGpst 2015 1., paccMoTpena u yTBepiK/IeHa Ha
3acesiannn Kadeapst POTOM 3» derpanst 2016 r., mporokon Ne 44,

Paspaborymk: /
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Y
3aB. kagenpoit POTOM ~_ B.A.Tyes
Jg v

Pabouas nporpamma corsracoBana ¢ pakynsTeTom, 1poQuIMpyIOLIEi 1 BBITyCKaIOUEH Kadeapamu
HAIPaBJICHUS TIOATOTOBKH (CIICUAIBHOCTH),

Jexan b é Z ;4, . E.M. JlaBbioBa

3aB. xadpenpoit KUEOBC ( f, ST A.A. lllenynanos
DKCIepThI:

K.X.H, JoueHT Kadenper POTOM /4 &a’ﬂ ‘% U.A.Exumosa
K.0.H, Jo1eHT Kadeups: POTOM % H.H. Hecmerosa
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1. lean u 3aa491 JUCUMIJIMHDI:

Henbro mnpenonaBaHus  AUCLHUIUIMHBL  SIBJISETCS  M3YYEHHE  XUMHYECKMX CHCTEM W
(GyHIaMEHTaJIBHBIX 3aKOHOB XMMHUU C MO3ULHUI COBPEMEHHON HAayKH, a Takke (OpMHpPOBAHUE HABBIKOB
HKCIEPUMEHTAIBHBIX UCCIIEIOBAHUMN JJIS1 H3yYECHHUsI CBOWCTB BEIIECTB U MX PEAKLIMOHHOM CIIOCOOHOCTH.
OCHOBHBIMH 32]a4aMHU U3Y4YECHUS JUCLUILINHBI SBIIIOTCA:

* U3y4EHHE XUMUYECKUX CUCTEM;

* u3ydeHue (pyHIaMEeHTaIbHBIX 3aKOHOB XHUMUHU;

* U3y4YEHHE CBOMCTB BEIIECTB U UX PEAKLIMOHHON CIIOCOOHOCTH.

2. MecTo aucuunjuHbl B cTpykrype OOIIL:

Juctumnna “Xumust ~  sBisiercss 0a30BOM JAMCIMIUIMHON ectecTBeHHOHayuHoro nukina (b1.5.7) npu
MOJIrOTOBKE OaKaJaBpOB 10 HAIPABICHUIO «KOHCTPYMPOBAHME U TEXHOJIOTHUS IEKTPOHHBIX CPEICTB» U
HEo0XoAuMa JUIS M3YYEHHS IMOCIEAYIOIUX IUCUUIUINH — «TeXHOIOrus MPOU3BOACTBA SJIEKTPOHHBIX
cpenctB», «Martepuaabl M KOMIIOHEHTBI JIEKTPOHHBIX CpPEeNCTB», «TexHomorus Npou3BOACTBA
UHTETPAIbHBIX MHKpOCXeM», «DU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTMU 3JIEKTPOHHBIX CPENCTBY,
«DPU3HKO-XMMHYECKHE IIPOLECChl B TEXHOJOTMH MHUKPO- W HAHODIIEKTPOHHKM», «be3omacHoCTb
KHU3HEIESATEIHOCTI) .

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHUS JUCHUIINHBI:

[Tporecc n3yueHust TUCIUTUIMHBI HAIIPaBJIeH Ha (JOPMUPOBAHHE CIIEIYIONINX KOMITETCHIIUNA:
OIIK-1(cnocobnocms npedcmasnams a0ek8amuyl0 COBPEMEHHOMY YPOGHIO 3HAHUU HAYYHYIO KAPMUHY
MUpa Ha OCHO8€ 3HAHUS OCHOBHBIX MNOJOJCEHUl, 3AKOHO8 U Memo008 eCMecmEeHHbIX HAYK U
mamemamuxu)

B pe3ynbprare u3yueHus: AMCUUILINHBI CTYIACHT JTOJIKEH:

3namv. 0CHOBHbIE NOHAMUA U 3AKOHbL XUMUU, MeOpemu4eckue 0CHO8bl CMpPOeHUs 6euecmed, CeoUCmea
geujecme U Ux peaKyuoHHyl0 CnocoOHOCMb, YCIO8US NPOMEKAHUs peaxkyull, akmopwl, euuaowue Ha
CKOpOCMb U HANPABIEHUEe NPOMEKAHUS PeaKyuu, dHepeemudecKue UsMeHeHus 8 npoyecce npomeKaHus
peakyuu, Ccnocodvl  GLIPAdICEHUS KOHYEHMpayuu U  CE0UCMEd PACMEOPO8  INeKMpPOIUMOs U
He2JIeKmpOoUumos, onpeoenenue KUCTIOMHOCMU cpeowl, 3aKOHOMepHOCmU npomeKanus
INEKMPOXUMULECKUX NPOYECCO8, NPOYeccbl KOPPO3UU MEmanios U Memoosbl 3aujumvl Om KOPPOIUU.
Ymemsv: ucnonvzosame meopemuuyeckue 3manus O pewileHuUs NPAKMUYECKUX — 3a0ay, O
uHmepnpemayuy pe3yiomamos IKCnepumMeHma

Bnaoemwv: mnasvikamu nocmaHo6Ku U NPOBEOEHUs IKCNEPUMEHmA, 00pabomkKu  pe3yibmamos
9KCnepumeHma

4. O0bemM AUCHMILIMHBI U BUJbI Y4eOHOH padoThl

OO611as1 TPYA0EMKOCTh TUCHUIUIMHBI COCTABIISIET D 3a4ETHBIX €UHMUIL.

Bun yae6HOI paboTh Beero 4acos - (ZfeMeCTpLI
AyauTopHbIe 3aHATHS (BCEro) 62 62
B oM uncie:

Jlexn 18 18
JlabopartopHsle pabots! (JIP) 16 16
IMpaktryeckue 3ansTus (113) 28 28
Cemunaps! (C)
Komnoksuywmstl (K)
KypcoBoii npoext/(pabota) (ayuTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumopHroil pabomoi
CamocrosiTesbHas padora (Bcero) 82 82
B ToMm uncne: - -
ITpopaboTka JIEKIIMOHHOTO MaTepHaa 17 17
CocTaBleHHE KOHCIIEKTOB 2 2
[ToaroroBka K NpakTUYECKUM 3aHSTUSIM 19 19
[Toaroroska x 1ab0paTOpHEIM paboTamMm 8 8
Bu mpoMexyTouHO# arTecTaiun (9K3aMeH) 36 36
OO6mIas TpyJI0€MKOCTh Jac 144 144

3auernpie Emuanner TpymoeMKocTH 4 4
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5. Conepixkanue QM CHUNITHHBI
5.1. Paznesnl JUCHUIIMH U BUALI 3aHATHNA
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1. | OcHOBHbIC NOHSITHUS U 3aKOHBI XUMHHU. 4 4 8 OIIK-1
2. | Crpoenue atoma. [leproguueckuii 3aK0H U 2 4 4 10 OIIK-1
MIEPUOANYECKAsk CUCTEMA XUMHUYECKUX JJIEMEHTOB
JI.M1.Menneneena.
3. | Xumuyeckas CBS3b. 2 2 4 8 OIlK-1
4. OCHOBHbIE KJIACChl HEOPIaHUYECKUX COCANHECHUIA. 2 4 4 10 OIIK-1
PeaknmoHHast CIOCOOHOCTH BEIIECTB.
5. | PacrtBoOpHI. 2 4 4 8 18 OIIK-1
6. | DHepreTHka XUMHYECKUX MPOIIECCOB. XHMHUCCKAsI 3 4 2 6 15 OIK-1
TEPMOANHAMMUKA.
7. | Xumudeckas KHHETHKA. XUMHUYECKOE PAaBHOBECHE. 3 4 4 8 19 OIIK-1
8. | DmekTpoxumuueckue nporeccol. Kopposus 4 4 4 8 20 OIlIK-1
METaJIOB.
5.2. Conep:xanue pa3iesioB JUCUUILIMHBI (110 JEKIMIM)
Ne | HaummeHoBaHue TpynoeMKocThb Popmupyemeie
CoznepxaHue pa3enoB KOMIIETEHIIUH
/T pa3znenos (dac.)
1. Crpoenue aroma. | CTpoeHHe aTOMa U MEPUOAUYECKAsI CUCTEMA HJIIEMEHTOB. 2 OIIK-1
Tlepuomuueckuii | KBaHTOBO-MeXaHMUYeCKas MOJICTb aToMa. ATOMHas! OpOHUTAb.
3aKOH U ®dopma aToMHBIX opOuTaneii (S, p). KBantoBsle uncna. [punrmmn
nepuoandecKast ITaynu. IIpaBuno I'ynna. [IpaBuno Kieukosckoro.
cucTemMa Tleproauyeckasi CHCTeMa U MOPSIIOK 3aMOTHEHHUS
XUMHYECKUX JHEPreTHYECKUX YPOBHEH B CTPYKType aToma. Pasuycst aToMOB
JJIEMEHTOB 1 HOHOB. DJIEKTPOOTPHUIIATENFHOCTh. DHEPTUSI HOHU3AIINH,
J.1.MenzeneeBa | CpojACTBO K 3JeKTpOHY. MI3MeHeHHe CBONCTB 3JIEMEHTOB U UX
COEIMHEHHH 10 MePUoAaM U IPyIIaMm.
2. XuMuueckas OcHOBHBIE BHJIbI XUMUYECKOW CBsi3H. [Ipupoaa Xxumuueckoi 2 OIIK-1
CBSI3b. CBS3M. XapaKTepUCTUKU XUMHUYecKol cBsi3u. KoBaneHTHas CBA3b,
MEXaHHU3MEBI ee 00pa30BaHMs: OOMEHHBIH, TOHOPHO-
akuenTopHsii. [lonsgpHOCTE KOBaeHTHOH cBsi3u. Teopus
BAQJICHTHBIX CBsI3ell 1 O0BSICHEHHE BAJICHTHOCTH 3JIEMEHTOB
METOJIOM BaJICHTHBIX CBsi3eil. OCHOBHOE M BO30YXK/IEHHOE
cocTostHUe aToMa. [IpocTpaHCTBEHHAs! CTPYKTYpa MOJIEKYJL.
Tunel cBsizeit — o, . loHHAast cBsI3b. MeTainyecKkas CBS3b.
®duznueckoe cocTosiHUE BelecTBa. TBepaoe Teno. DHeprus
KPHUCTAIUTNYECKOH pereTku. TUIbI KPUCTAUTHIECKUX CTPYKTYP
u ux cBoiictBa. [Tousitue rubpuanzannu. OCHOBHBIE THITBI
THOPHIM3aIUH.
3. OCHOBHEIE Knaccudpukanus xummudecknx coequHeHni. CTEeHb OKUCIICHHS. 2 OIIK-1
KJIaCChI OCHOBHBIE KJIaCChl HEOPraHUUECKUX coeTUHEeHHH. Kucnorsl,
HEOPTraHUYCCKUX COJIM, OCHOBAHMHs, OKCHUbI, UX KJ'laCCl/I(bI/IKaL[I/Iﬂ U XUMHWYECCKHEC
COEAMHEeHHUH. cBolicTBa. Kco0THO-O0CHOBHBIE CBOICTBa BenecTB. CBOMCTBa
PeakionHas amdoTtepHOCcTH. PeakiionHas cnocoOHOCTh aM(OTEPHBIX
CIIOCOOHOCTH OKCHJIOB ¥ TUAPOKCHIOB. Turisl coeit. I3MeHeHrne KUCIOTHO-
BEII[ECTB. OCHOBHBIX CBOMCTB 3JIEMEHTOB 10 ITEPHOIAM M TPYIIIIaM.
DIeKTPONUTHL. DIIEKTPOIUTHYESCKAS IMCCOIUALIHSL.
4, PacTBopBELI. PactBopsl, TunBI pactBopoB. IIporiecc pactBopenus. CiocoOsl 2 OIIK-1
BBIP)KCHUSI KOHIICHTPALMK PacTBOPOB. PacTBOpHMOCTb.
I[TepeHachIEHHBIE PACTBOPBL. DHEPreTHKa PaCTBOPEHHSI.
Kpucrammoruaparsl. CBOCTBa paCTBOPOB HEAIEKTPOJIUTOB.
Ocmoc. 3akon Bant-T'odda. 3akon Payms. Temmeparypa
KUIIEHHS ¥ 3aMEepP3aHMs pacTBOPOB. TeopHst AIIEKTPOIUTHIECKON
nqucconanyy. CTerneHb AUCCONUAINH, KOHCTAHTa JHCCOMAIINHL.
W3oronmueckuii koaddumment. CBoicTBa pacTBOPOB
JNEKTPOJIUTOB.
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DHepreruka
XUMHUECKUX
IIPOLIECCOB.
XumMmuaeckast

TEPMOANHAMHUKA.

Xumuueckas TepMoanHaMuka. [IoHsaTHe XUMHYECKOH CUCTEMBL.
Tunsel cucreM. PaBHOBeCHOE COCTOsIHUME CUCTEMBL. THUIIBI
TEePMOANHAMUYECKHUX IIPOIECCOB: 0OpaTUMbIe, HEOOpaTHMBIE,
CaMOIIPOU3BOJIbHBIE, pABHOBECHBIC. OCHOBHBIC TOHATUS
TEpMOANHAMUKH: BHYTPEHHsI SHEPTus, paboTa, TEIIoTa.
IlepBslit 3akoH TepMoauHaMuKH. [loHsaTue snTanbnuu. TennoBon
s¢dext peakunu, 5K30TEPMUUSCKUE U SHIOTEPMUUECKIE
peakiuu. TepMOXUMHUYECKHE YpaBHEHHS U HX OCOOEHHOCTH.
CraHzmapTHBIE TEIUIOTH 00pa3oBaHuUs BemecTB. 3akoH ['ecca,
cienctaue u3 3akoHa ['ecca. Ilonsatue suTponuu. Bropoii u
TpeTuil 3akoH TepMoAUHAMUKU. CaMOIIPOU30BOJIbHBIE IIPOLIECCHL.
OHTaNBIMIHBINA U SHTPONUHHBIN (aKTOPEl XUMHUUECKIX
peakmmii. OHeprus ['n6oca.

OIIK-1

XuMudeckast
KHHETHKA.
XuMHUECKOe
paBHOBeCHE.

Xumuueckasi KHHeTHKA. [ OMOreHHbIe M TeTePOTeHHBIE PEaKLIUH.
CKOpOCTh XUMHYECKOH peakiiy. DakTopsl, BAUAIOLINE Ha
CKOPOCTh peakiMi. BiusiHue KOHIIEHTPAIK HAa CKOPOCTh
peakuun. 3akoH AeHCcTByIOmUX Macc. KoHcTanTa ckopocTi
peaxuuy. BiausHue TeMnepaTypbl Ha CKOPOCTh PEaKIUU.
IIpaBuno Bant-I'odda. DHeprus akTuBauny U ypaBHEHHE
AppeHnnyca. 3aBHCUMOCTb CKOPOCTH PEAKIUH OT KaTaan3aTopa.
Karanmn3 OGpatumele 1 HeoOOpaTUMBIE XUMHYECKUE PEaKIIUH.
Xummueckoe paBHoBecue. KoHcTanTa paBHOBecHs. 3aKOH
JefcTByroux Mace i1 papHoBecus. [Ipunuun Jle-llatense.
CaBHT XUMUYECKOTO PAaBHOBECHSI.

OIIK-1

DIIEKTPOXUMHUYE
CKHE TIPOIIECCHL
Koppozus
METAaJLIOB.

OKUCITUTENBbHO-BOCCTAHOBUTEIIbHBIC peakiun. CTeneHb
OKHCIIEHHs], OKUCTIEHHE W BOCCTAHOBJIEHHE. DNEKTPOIHBIE
npouecchl. DNEeKTPOAHBIE MOTEHIMAN. Y paBHeHHe HepHcra.
TanpBaHUYeCKHiA HIEMEHT. DIEKTPOXUMHUYECKHE TPOLIECCHI.
ONeKTpOABIKYIIAs CHJIA FATbBAHWIECKOTO JIIEMEHTA.
CraHmapTHBIA BOJOPOAHBIH 3IEKTPOI. DIEKTPOIN3 B PACIIIABE.
Dnextponus B pacTBope. 3akoHbl Papajes. Bexon mo Toky.
Koppo3sus meramios: xuMudeckas, JeKTpOXUMUIecKas. 3alura
METAJLIOB OT KOPPO3HH.

OIIK-1

5.3. Pazgenpl AMCHUILVIMHBI M MEKIMCIUIIMHAPHBIE CBSI3HU ¢ 00ecneYHBAIIMMH (NPeAbIAYIHMHI)
U o0ecneynBaeMbIMH (TMOCJeAYOIMMH) AU CHUILIMHAMMA

Ne HaumenoBanue Ne Ne pa3nenoB JaHHOW AMCIUTLTAHEI U3 Ta0J.5.1, IS KOTOPBIX HEOOXOIUMO
n/n o0ecTeunBaroInX n3ydeHne o0eceynBaromuX (TPEeAbIIyINX) U 00eCTIeYNBaeMbIX
(mpenpiaynmx) u (mocneayonmx) AUCIUIITIH
obecreynBaeMBbIX 1 2 3 4 5 6 7 8
(mocienyonmx) TMCUUTUTHH
Ipenpigyniue AU CHUMIIMHBI
1. ®dusnka + + + + + + + +
2. Maremartuka + + + + + + + +
IMocaenywonue TMCUUIINHBI

1. TexHosnorus npou3BOACTBA + + + + + + + +
AJIEKTPOHHBIX CPEACTB

2. Martepuansl 1 KOMIIOHEHTBI + + + + + + + +
SJIEKTPOHHBIX CPEACTB

3. Texuomorus TIIPOM3BOJICTBA + + + + + + + +
HHTETrpaJbHBIX MUKPOCXEM

4, DHU3UKO-XUMUYECKIE OCHOBBI + + + + + + + +
TEXHOJIOTUH 3JIEKTPOHHBIX
CpE/ICTB

5. DH3UKO-XUMUYECKIE + + + + + + + +
MIPOLIECCHI B TEXHOJIOT UK
MHKPO- U HAHOAJIEKTPOHUKHU

6. be3onacHocTh + + + + + + + +
KU3HEACATCIIBHOCTH
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5.4. CooTBeTCTBHE KOMNETEHIHI, GOPMUPYEMBbIX IPH U3YyYeHUH JTUCHUNIMHBI, U BUIOB 3aHATHI

[lepeuenn Bunel 3ansTuii DopMBbI KOHTPOJIS
KOMITETEHIINH T Tla6 Tp. KP/KII | CPC (npumepui)
OIIK-1 + + + + Koncriekt, yCTHEIH OTBET, KOHTPOJIBHAA padoTa, OTYET IO
nmabopaTopHOi paboTe, MPOBEpKa HHANBHIYATBHBIX
3aJaHUN

JI — nexuwus, [Ip — npakTiueckue u ceMUHapcKue 3ansaTus, Jlab — maboparopusie padotsr, KP/KII —
KypcoBas pabora/mpoekt, CPC — camocrositenbHas paboTta cTyaeHTa

6. MeToabl 1 (popMbI OPpraHu3anuu 00ydeHust
TexH0JI0rMU MHTEPAKTHBHOI0 00y4eHusl TP Pa3HbIX hopMax 3aHATHH B yacax

Dopmbl Jlexkuun Tpairiieckue JlaGopaTtopHbie CPC
3aHATHA Bcero
Metoas! (gac) paboTsI (Jac) (uac)
(dac)
IT-merons! (mpoBeneHue 3ausaTuii B hopme decen ¢ 4 4
HCIIOJIb30BaHUEM MPE3eHTAINH)
Pabota B komaHn e (poBEJCHUE 3aHSITHIT C
HCIIOIb30BAHUEM KOMaHHOTO PEILICHUS 6 4 10
ITOCTAaBJICHHBIX 3aa4 C 3JIEMEHTaMHU
CaMOKOHTPOJIS)
WToro MHTEpaKTUBHBIX 3aHATHUI 4 6 4 14
7. JlabopaTOpHBIi NPAKTHKYM
Ne Ne paznena HaunmeHnoBaHue 1a60paTOpHBIX paboT Tpyno- Komnerenmuu
1/ JUCUUTIIMHBI U3 E€MKOCTh
Tabm. 5.1 (dac.)
1. 5 PacTBOpEI 4 OIIK-1
2. 6 Omnpenenenne TerwioBoro 3¢ dexra peakuun HeHTpaTu3aum 4 OIIK-1
3. 7 CKOpPOCTh XUMUYECKUX Peakmii. XUMHIECKOEe PABHOBECHE. 4 OIlK-1
4. 8 Onexrponus. Kopposwus 4 OIlK-1
8. IlpakTHyeckue 3aHATHS (CEMUHAPHI)
Ne Ne pa3nena TemaTuka MpakTHUECKUX 3aHATUH (CEMHHAPOB) Tpyno- Komnereniuu
/i JMCIUIUTHHBI U3 €MKOCTb
Tabm. 5.1 (gac.)
1. 1 OCHOBHBIE TOHATHS ¥ 3aKOHBI XHMHH 4 OIIK-1
2. 2 Crpoenue atoma. [leproanueckuii 3aKoH. 4 OIIK-1
3. 3 XUMHUUecKasi CBSI3b. 2 OIIK-1
4, 4 OCHOBHBIE KJIacCHl HEOPTaHNUECKUX COCTMHEHHH. PeaknnonHast 4 OIIK-1
CIOCOOHOCTh BELIECTB.
5. 5 PacTBOpBL 4 OIIK-1
6. 6 DHepreTuka XMMUYECKUX MPOLECCOB. XMMUYECKasi TEPMOIMHAMHUKA. 2 OIIK-1
7. 7 Xumuyeckass KHHETHKA. XMMHUYECKOe paBHOBECHE. 4 OIIK-1
8. 8 OnexTpoxuMuaeckue npoueccsl. Kopposus MeTamios. 4 OIIK-1

9. CamocrosiTesbHasi padoTa

(Ilpenmet XxumMuH. ATOMHO-MONEKYJISIpHAas
TeopHs. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJIa,
MOH, XUMUYECKUH 35eMeHT. [IpocThie U croxHbIe
Beuiectsa. Mosb. MossipHas Mmacca. DKBUBAJICHT,
9KBHBaJIeHTHast Macca. CTeXnuomMeTpuueckue
3aKOHBI: 3aKOH SKBUBAICHTOB (IIOHSATHE
SKBUBAJICHTA W SKBUBAJICHTHOM MacChI), 3aKOH

MMOCTOSTHCTBA COCTaBa XMMUYECKUX COCTMHEHUH.

Ne Ne paznena Tematuka caMoCTOATENbHOI PaboThl Tpyno- Komme- KoHTpOb BBINOTHEHHS
n/n JUCLUILIAHBI (Oemanuzayus) €MKOCTh TEHIIUU paboTsI
n3 1abi. 5.1 (gac.)
1 1 CocTaBieHne KOHCIIEKTa 10 TeMe pasjiena 2 OIIK-1 KoHcnekT, ycTHbI 0TBET
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T"a30BbIe 3aKOHBL: 3aKOH 00BEMHBIX OTHOIIECHUH,

3aKOH ABOTaJ[pO, 3aKOH SKBUBAJIEHTOB)

IToaroroBka K NpakTHYECKOMY 3aHATHIO. 2 OIIK-1 [IpoBepka

(Pemenue 3agau o teme. UHAMBUAYaTbHBIE MHAVBUIyaJIbHBIX 3a/1aHUH,

3a7aHusl 10 TeMe paszena) KOHTpOJIbHAs paboTa

IIpopaboTKa JIeKIMOHHOTO MaTepHaa 2 OIIK-1 Koncnexr, ycTHBIH OTBET

IToaroroBka Kk NpakTHYECKOMY 3aHSTHUIO. 2 OIIK-1 [Iposepka

(Pemenwe 3amau o teme. IHANBHIyabHEIC WHVBUyaTbHBIX 3a1aHHH,

3aJaHus 110 TeMe pasjena) KOHTpOJIbHas paboTa

IIpopaboTka TeKIMOHHOTO MaTepraia 2 OIIK-1 Koncnexr, ycTHBINH OTBET

IToaroroBka K NpakTHYECKOMY 3aHSTHUIO. 2 OIIK-1 [Iposepka

(Pemrenwe 3amau o teme. lHANBHyaTbHEIC WHJVBUTyaTbHbBIX 3aaHUH,

3aJaHus 110 TeMe pasjiena) KOHTpOJbHas paboTa

IIpopaboTka TeKIMOHHOTO MaTepHraia 2 OIIK-1 Koncmexr, ycTHBINH OTBET

IToaroToBka K MpakTHUECKOMY 3aHSATHIO. 2 OIIK-1 [IpoBepka

(Pemrenue 3amau o teme. MIHANBHyabHBIC WHIVBUTyaTbHbIX 3a1aHHH,

3aJaHus 110 TeMe pasjena) KOHTpOJIbHas pabora

TIpopaboTKa JIeKIMOHHOTO MaTepHaa 3 OIIK-1 Koncnexr, ycTHbIH OTBET

TIoAroTOBKA K MPAKTHYECKOMY 3aHATHIO. 3 OIIK-1 ITpoBepka

(Pemenue 3anad o reme. UHAMBUAYaTbHBIE WHAVBUIyaJIbHBIX 3a/1aHUM,

3aJaHus 110 TeMe pasjiena) KOHTpOJIbHas paboTa

TTonroTtoBka k mabopatopHoii pabore 2 OIIK-1 OTueT o 1abopaTOpHOA
pabote

IIpopaboTka TeKINOHHOTO MaTepraia 2 OIIK-1 Koncnexr, ycTHBINH OTBET

ITonroToBka K MpakTUUECKOMY 3aHSATHIO. 2 OIIK-1 IIpoBepka

(Pemenue 3anau o teme. IHANBHyaTbHBIC WHMBUTyaIbHBIX 3aaHUH,

3aJaHus 110 TeMe pasjiena) KOHTpOJIbHas paboTa

IToxroroBka k 1abopaTopHoii paboTte 2 OIIK-1 OTuer o 1ab0paTOpHO
pabote

TIpopaboTKa JEeKIIMOHHOTO MaTepraa 3 OIIK-1 KoHcnekT, yCTHBIIT OTBET

[ToaroroBka K MpakTHUYECKOMY 3aHSTHIO. 3 OIIK-1 [IpoBepka

(Pemrenue 3anau o teme. HAMBUTyaIbHEIE WHJMBUyaIbHBIX 3aaHHH,

3aJlaHus 110 TEME pasjiena) KOHTpOJIbHAs paboTa

TTonroToBka k 1abopaTopHoii paboTte 2 OIIK-1 OTueT 1o 1abopaTOpHOH
pabote

[TpopaboTka JEKIHOHHOTO MaTepuaia 3 OIIK-1 Koncnexr, ycTHbIH OTBET

TIoAroTOBKA K MPAKTHYECKOMY 3aHATHIO. 3 OIIK-1 ITpoBepka

(Pemenue 3amad o reme. UHAMBUAYaTbHEIE WHAVBUIyalbHBIX 3a/1aHUM,

3aJJaHus 110 TEME pasjierna) KOHTpOJIbHAs paboTa

ITonroToBka k 1abopaTopHoii paboTte 2 OIIK-1 OTueT o 1abopaTOpHOH
pabote

ITonroToBKa K 9K3aMeHy 36 DK3aMeH

10. IIpumepHasi TeMaTHKA KYPCOBBIX IPOEKTOB (PadoT)
KypcoBoii npoekt (paboTa) He MpeycMOTPEH YU€OHBIM IIJIAaHOM.
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11. PeiiTuHroBasi cucreMa JJisl OLIeHKH yCIIeBAeMOCTH CTY/€HTOB

Tabauna 11.1 bannbHble OLIGHKHU 1S 37IEMEHTOB KOHTPOJISL.

MaxkcuManbHbII . MaxkcuManbHbII
MaxkcuMmanbHbIi
N 6an Ha 1-yro KT 6a 3a mepuon Bcero 3a
DJeMeHTBl Y4eOHOH AesTeIbHOCTH Oa 3a mepuon
C Hauaua Mexny 2KT u Ha ceMecTp
mexay 1KT u 2KT
ceMecTpa KOHEI ceMecTpa
YCTHBIH OTBET 10 5 5 20
WunuBuayansHoe 3ajaHue 4 2 2 8
KonrponbHas padborta 10 5 5 20
Koncnekr 2 2
JlabopaTopHast paboTa 2 6 8
KoMnoHeHT cBOeBpEeMEHHOCTHU 1 1 2
HToro MakcMMyM 3a NMepHOA: 27 15 18 60
Cpaua 3Kx3aMeHa (MaKCHMyM) 40
Hapacraomum utorom 27 42 60 100

baanoBast PACKIIAIKA 1JId OIICHKH 0TBETA HA JK3aMECHE

Ne Bompoca dopmMma Bonpoca MaxcuManbHBIH Oat
1 Teoperuueckuii Borpoc (paszens 1-2) 5
2 Teoperuueckuii Borpoc (pazenst 3-4) 5
3 Teoperuueckuii Borpoc (paseinst 5-6) 5
4 Teoperuueckuii Borpoc (pasernst 7-8) 5
5 3aaya (paszgensr 1-2) 5
6 3anaqa (pasnenst 3-4) 5
7 3aaqa (pa3paensi 5-6) 5
8 3anaqa (paszenst 7-8) 5
Hroro Bce Bonmpocsl 40
Ta6auna 11.2 [lepecueT 6aJI0B B OLIEHKH 32 KOHTPOJIbHBIE TOYKH
Bajibl Ha 1aTy KOHTPOJILHOI TOYKH Ouenka
> 90 % ot MakcuMasIbHOM cymMbl OasutoB Ha naty KT 5
Ot 70% 10 89% oT MakcuManbHOU cyMMBI 0aiutoB Ha gaty KT 4
Ot 60% 10 69% OoT MakcuManbHOU cyMMBI 0asutoB Ha naty KT 3
< 60 % ot MakcuMasIbHOM cymMbl OayutoB Ha nary KT 2

Ta6auna 11.3 — [Tepecuer cymmbl 0aJIOB B TPAJUIIMOHHYIO M MEXKTYHAPOJHYIO OLIEHKY

Ouenka (FOC) Hrorosasi cymma 63.]1.]1?3, YUYHUTBIBaeT yCIEeIHO Onenka (ECTS)
CIAHHBIN IK3aMeH
5 (otnmyHO) (324TEHO) 90 - 100 A (oTIM4HO)
85 -89 B (ouenp xopomio)
4 (xopomo) 75 -84 C (xopormo)
(3auTeHo) 70-7a
3 (YOOBIETBOPHUTEIHHO) 65— 69 D (ynonersopurespio)
(3auTeHo) 60 - 64 E (mocpencTBeHHO)
2 (seynoBeTBOPUTEIILHO), Huxe 60 6an110B F (HeyoBIeTBOPHUTEIBHO)
(He 3a4TeHO)
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12. Yuyefno-MeToauueckoe H HHGpOpManoHHoe odecneuenne AuCUHILIHHbIL

12.1 OcnoBHas JuTepaTypa

1. Koposun H.B. O6wmast xumust : yaeOunk juist 8ry3os / H. B. Koposnn. - 7-¢ us., ucnp. - M. @ Beicimas

mkosa, 2006. - 556[4] c. : wi., Tabun. - ([ToGeauTeis KOHKYpea ydeOHUKOB). - buGanorp.: ¢. 546. -Ilpeam.

yKas.: ¢. 547-558. (aymm: 218 ok3; cusl: 1 9k3.; cusS: 1 2k3.; Beero 220 5K3.)

2. OcHOBEI 00mieH u pusnueckoil Xumuu [DnekTpoHHsI pecype|: Yuebnoe nocodue/ M.B. Tuxonosa,

W.A.Exumosa; ToMCKHMH TOCYJAapCTBCHHBIH YHHBEPCHTET CHUCTEM YIIPABICHHS W PaHOICKTPOHUKH

(Tomck), Kadenpa paamossieKTpOHHBIX TEXHOIOTHH M HKOJOTHYECKOTO MOHMTOPHMHTA. - DJEKTPOH.

TekcToBbIe AaH. - Tomek: 2015, 200 ¢. ( https://edu.tusur.ru/training/publications/5136)

12.2 JlomotHATEILHASI JINTEPATYPA

1. Tmanka H.JI. OGmast xumust : ydeOHoe mocobue st By3oB / H. JI I'mmaka. - 11-¢ usa. - M.-JL :

Xumust, 1964. - 688 c. : mi., Tabn. - men. ykas.: ¢. 669-670. - Ilpeam. ykas.: c. 671-688. (aynir: 37 9K3.;

Beero 37 aK3.)

2. AxmeroB H.C. Heoprannueckass xumus : ydeOHoe mocodue juis By3zoB / H. C. Axmero. - M. :

Beiciuas mkona, 1969. - 638[2] c. : win. - Ilpem. ykas.: ¢. 629-639. - b. u. (cuzl: 1 axk3.; aynm: 12 9x3.;

cu35: 2 5K3..; Bcero 15 2k3.)

3. Xumust: Yuebuoe mocobue / I B. Cmupros, . M. Skyruna; MuHUCTEPCTBO 00pa3zoBaHUs

Poccuiickoit  @enepanun, ToMCKHMI TOCYIapCTBEHHBIM  YHHBEPCHTET CHUCTEM  YIIPABICHHS |

pamuoanektponnky, Kadeapa TeXHOIOTHN pagnodiekTpoHHo# annaparypel. - Tomck : TMILIO, 2000. -

157 ¢. :mn. (aysi: 27 ok3.; cusl: 3 ox3.; cus5: 19x3.; Bcero 31 9k3.)

4. T'marka H.JL 3amauu u ynpaxkHeHus 110 001el xumun : Yueornoe mocobue s Bysos / H. JI. I'munka. -

20-¢ u3f., crepeotuir. - M. : Xumust, 1973. - 263[1] ¢. : w. - b. 1. (‘aysm: 37 ok3.; cusl: 1ox3.; Bcero 38

9K3.)

5. Yukun E.B.  Xwumus [Tekcer]: yueOHoe mocobue / E. B. Unkun; MunucrepeTBo 00pa3oBaHus U HAyKH

Poccuiickoit  ®eneparmn, TOMCKHH  rocymapCTBEHHBIH  YHHUBEPCHTET CHCTEM  YIPABICHUS W

pamnoaekrpoHukn (Tomek), Dakynbrer guctaniinonHoro o0yvenus. - Tomck: Db Konrtent, 2012. -

170 c.: mi. - bubsmorp.: ¢. 157. (aynmn: 57 ok3., cu3l: 3 9k3., cu35: 2 3K3.; Bcero 62 sk3).

6. Xumust [DnexkrpoHubli pecype] @ yuebuoe mocodue / E. B. UnkuH ; Tomckuit rocyrapcTBeHHbIH

YHUBEPCUTET CHCTeM YIpaBieHuss ¥ paanosnekTpoHukn (Tomck), Kadeapa paanosieKTpOHHBIX

TEXHOJIOTHH ¥ 9KOJIOTHYECKOI0 MOHUTOPHHTA. - DICKTPOH. TEKCTOBbIE JlaH. - Tomcek : [6. u.], 2012. - on-

line, 170 c. - b. w. ( http://edu.tusur.ru/training/publications/1 138)

12.3 YueOHo-MeTOAHMUYCCKHE TIOCOOHS H NPOrPpaMMHOe obecreyeHne

Jloist obecreeHN st TMCUHIIMHBI HCITOJIb3YIOTEeS cieaytomue Y MIT:

1. Xumus [DnexkrporHbii pecypce|: Meroauueckne yKazaHus ISt TIPOBEACHUS MPAKTUYECKUX 3aHATHH U
OpraHHM3alM| CaMOCTOSITeNIBHOM paboThl CTYHeHTOB 110 jucuuiinde «Xumusiy/ Tuxonosa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Yuxun E.B. JlaGopatopusie paGotel 1o xumuu |[Tekcr|: yueGuo-meromueckoe mocobue / E. B.
Unkun; MuHKMCcTepeTBO 00pazoBaHus U HaykH Poccuiickoit @enepainn, ToMckuil rocy1apcTBEHHBIN
YHHUBEPCHTET CHCTEM YIpaBieHust W pajodiekrponukn (Tomcek), Kadenpa paanosneKTpOHHBIX
TEXHOJIOTHH W 3Koloruueckoro mMouurtopunra. - Tomek : TYCYP, 2012. - 77 ¢. : wun, taba. -
bubnworp.: ¢. 73. (ayi: 45 5x3., cusl: 3 9Kk3., cu35 : 2 9k3.; Beero 51 9k3.)

3. UYuxwn E.B. COopuuk 3amad no obmeit xumuu [Tekcr] : yueGHo-meroanueckoe mocobue / E.
B. Yuxun; pen. xang. xuM. Hayk A. M. lamanos; pert. C. SI. Anexcanaposa; MWHHCTEPCTBO
obpazoBanus 1 Hayku Poccuiickoii ®ejepannu, ToMCKHE roCy1apCeTBEHHBIH YHUBEPCHTET CHCTEM
yupasieHust u panuodnexTporuku (Tomck). - Tomck: Tomckuil rOCY1apCTBEHHBIH YHUBEPCHTET
CHCTEM YIPABICHUS U pajiMo3MeKTpoHuku, 2015. - 296 ¢. (POTOM: 50 5k3.; cusl: 1 9k3; cuss: 5 ok3.;
ayHi: 48 sxk3.; Becero 100 5k3.)

4. Unknn E.B. JlaGoparopubie paGoTel M0 XUMHH [DICKTPOHHBIA pecypc| @ yIeOHO-METOIHUECKOE
nocooue / E. B. Umkun ; Tomckuil rocyiapcTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHUS U
pamuoanekTponuku  (Tomck), Kadeapa pagmosieKTpoOHHBIX TEXHOIOTHE H  YKOJIOTHYECKOTrO
MOHHMTOPHHIA. - DJIEKTPOH. TeKCcToBBIC fAaH. - Tomck: [0. u.]. 2012. - on-line, 78 ¢. - b. m.
( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. C6opHuK 3a/1a4 1 yrpaxHeHui mo oOmeit Xumun [ DnekTpoHHbId pecype] / E. B. UnkuH;
ToMmckuii TOCYNapCTBEHHBIM YHHBEPCHTET CHCTEM yIpaBieHHs U paauodnekTpoHuku (Tomck),
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Kagenpa paanosieKTpoHHBIX TEXHOIOTHI H 3KOIOIHIECKOTO MOHHTOPHHTA, - JJIEKTPOH. TEKCTOBBIC
AaH, - Tomcek: [6. n.], 2012. - on-line, 220 c. - b. w. (http://edu.tusur.ru/training/publications/642)
Meroauyeckne  ykasaHusi 1[0 NPAKTHYECKHM  3aHuTHAM, Ja0opaTopHeiM  palotaM
CaMOCTOATEIbHON paboTe npuseaeHbl B YueOHo-meToudeckoM 1ocobun [1], a Taxke B YueHHo-
METOJI4eCKOM rocobu [3], rmasa 1, ¢rp.21-33; rnaa 2, ¢1p.39-46; riasa 3, ¢1p.57-64; rnasa 4, crp.77-
95; riasa 5, ctp.106-119; rnasa 6, crp.129-155; ruasa 7, crp. 169-178; riasa 8, 200-215; crp. 216.
12.4 Basbl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIE M IOHCKOBBIE CHCTEMbI
http://edu.tusur.ru — Hay4HO-00pa3oBaTe bHbI MOpTAI
http://www.chemistry.narod.ru, http://www.xumuk.ru — nH(OPMAIHOHHO-CTIPABOYHBIE PECYPChI
http://elibrary.ru — Hayunas sexTponnas 6Gubmorexa
http://www.twirpx.com — 2J1eKTPOHHbIE KHUTH O XHMHH
13. Marepua/ibHO-TeXHHYECKOE O0ecneyeHHe AMCHMIUIMHBL XHMHUUYECKAs I0CYNd, XMMHUCCKHE
PCAKTHBBI, KATOPUMETPBI, HAOOP apeoMETPOB, BOMSHAS OAHS, TEPMOMETPHI, JIEKTPHUCCKas TUIHTKA,
METAIIHYECKHE ¥ IPaUTOBBIE MJICKTPOJIBI, LITATHBEI

TVCYP /. (1
- O [LU 10
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iHpunomenne 1k paboyed nporpasme
MUHUCTEPCTBO OBPA3OBAHUS N HAYKUW POCCUNCKOWN OEAEPALIUNA
DenepalibHoe rOCYJAPCTBEHHOE GIOIKETHOE 00PA30BATENBHOE YUPEKACHHE BhICHIETO NPOPEecCHOHANBHOTO
00pa3OBAHMS
«TOMCKHH FrOCYIAPCTBEHHbLIN YHUBEPCUTET CUCTEM YIIPABJIEHWA W PATTMOSJIEKTPOHHUKH»
(TYCYP)

YTBEPKIAIO
JenapTraMenTa 00pasoBanus
(Ipopestop no vuebuoil padoTe)

/ Q, ILE. Tposin
« 6 » o5 2016w

®OHJ OUEHOYHbLIX CPEJACTB 10 YYEFHOM JUCIUIIJINHE

Xumus
Yposenb 0CHOBHOI 00pa30BATENLHOI IPOrPAMMBI Dakanappuat
HanpasJienne noarorosku 11.03.03 (211000.62) KoucrpyupoBaHue H TEXHOIOTHS

WICKTPOHHBIX CPEICTB

Ipopuiu ITpoexkTHpoBatne u TEXHOI0T U
YIEKTPOHHO-BBIYHCIWTE IbHBIX CPEACTB

®opma o0yueHust OuHas
DaxybTer desonactoctH (OB)
Kadenpa KMNBHIBC

(KOMILIEKCHOH HH(OPMALHOHHOI fe3onacHoCTH
WICKTPOHHO-BLIYHCIHTEIBHBIX CHCTEM)

Kype 1 Cemecrp 2

YuedHblit naan nabopa 2013 roga u nocaeayomux Jaet.

DK3ameH 2 cemecTp
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1. BBEAEHUE

@®onp oneHouHblx cpencts (POC) saBaseTcs: NpUIoKEeHHEM K pabodeil mporpaMMme UCLUILIMHbI
«XUMHS» U TPEACTaBIsIET COOOH COBOKYMHOCTh KOHTPOJHHO-U3MEPUTEILHBIX MAaTEpHANIOB (THUIIOBBIE
3aJauu (3a/1aHusl), KOHTPOJIbHbBIE pabOThI, TECTHI U JP.) U METOJ0B UX UCIOJIb30BAHHUS, IPEAHA3HAYEHHBIX

AJI1 UBMEPEHUA YPOBHSA JOCTHXKCHUSA CTYACHTOM YCTAaHOBJICHHBIX PE3YJIBTATOB O6y‘IeHI/I5[.

OOC 10 JOUCIUAIUTMHE

«XUMHUL

HUCIIOJIB3YCTCA IPU HOPOBCACHUM TCKYHICTO KOHTPOJIA

YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTECTALIMU CTYAEHTOB.

[TepedeHn 3aKpeIICHHBIX 3a JUCIUIUIMHONW KOMIIETCHIINI NMpUBeIcH B TabauIe 1.

Tadoauua 1 — [lepeyenb 3aKpenJieHHbIX 32 JUCUUIIIMHOH KOMITeTEeH M i

3HAHUL HAYYHYIO KAPMUHY
MUpa Ha OCHOGe 3HAHUSA
OCHOBHbIX NO0JCeH UL,
3aKOHO8 U Memo0o8
ecmecmeeHHblX  HAayK U
mMamemamuxu

DopMyIHMpPOBKA
Kon Jransl GopMUPOBAHUSA KOMIIETEHIIUH
KOMIIeTEeHIIUHN
OIIK-1 CnocobHOCMb JlomKeH 3HaTh. OCHOBHBIC TTOHATHUS U 3aKOHBI
npeocmasisims XUMUH, TEOPETUYECKUE OCHOBBI CTPOCHUS
A0eKeammyIo BEILIECTBA, CBOMCTBA BEIIECTB M UX PEAKIIMOHHYIO
COBPEMEHHOMY VPOBHIO CIIOCOOHOCTB, YCJIOBUS MTPOTEKAHUS PEAKIHil,

(akTopbl, BIUAIONINE HA CKOPOCTh U HAIPaBJICHUE
MPOTEKAHUS PEAKLINH, SHEPTE€TUUECKUE U3MEHEHHUS
B IIPOLIECCE NPOTEKAHUSI peaKuu, CIIOCOObI
BBIPKEHMSI KOHLEHTPAIMI U CBOICTBA PACTBOPOB
AJIEKTPOJIUTOB ¥ HEAIEKTPOIUTOB, ONPEICIICHHUE
KHCJIOTHOCTH CPEJIbI, 3aKOHOMEPHOCTH MPOTEKAHUS

AIEKTPOXMUMUYECKUX TPOIIECCOB, TPOLIECCHI
KOPPO3HUU METAJNIOB U METOJIBI 3aIIUTHI OT
KOPPO3UH.

JloJKeH yMeTh: UCIIONIb30BaTh TEOPETUUECKHE
3HaHUA U pELICHUS IPAKTUYECKUX 3aay, s
MHTEPIPETALMH PE3yIbTaTOB IKCIIEPUMEHTA

JloipKeH BIaJeTh: HABBIKAMH MTOCTAHOBKHU U
MPOBEJICHHS dKCTIIEpUMEHTa, 00paboTKU
pe3yJIbTaTOB dKCIIEPUMEHTA

2. PEAJIM3AIIUSI KOMIIETEHIIUIA

OMNK-1: cnoco6HOCTb NPeAcTaBNAATbL aAEKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAy4yHYIO KapTUHY
MUpPa Ha OCHOBE 3HAaHUA OCHOBHbIX MNONOXEHWUW, 3aKOHOB U METOAOB ECTeCTBEHHbIX HayK M

MaTeMaTUuKun.

Ona  dopmmpoBaHMA  KOMMETEHUMM HeobxogMMo  OCyWecTBUTb  pPsg  3Tanos.  JTanbl

GOpPMUPOBAHMNA KOMNETEHUNWN, NPUMEHAEMbIE ANA 3TOr0 BUAbI 3aHATUIA U UCMNO/Ib3yeMble CPeacTBa

OUEeHWBaHWUA NpeacTasfeHbl B Tabanue 2.

12
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Tadamua 2— Jtansl GOPMUPOBAHUS KOMIIETEHIIMH U HCIIOJIb3yeMble CPeICTBA OLleHMBAHUA

1. CocraB

3HATH

YMmerhb

Baaners

Conep:xkanue 3TanoB

3HaTh OCHOBHBIC
MOHSTHUS U 3aKOHBI
XHUMHH,
TEOPETUUECKUE
OCHOBBI CTPOCHHS
BEIIeCTBa, CBOMCTBA
BEIIECTB U UX
PEaKIIMOHHYIO
CIIOCOOHOCTD,
YCIJIOBUSI POTEKAHUS
peakmui, GakTopsl,
BJIMSIOIINE Ha
CKOPOCTb U
HarpaBJieHUE
MPOTEKaHUS PEAKIINH,
SHEPTreTHUYECKUE
W3MCHCHUS B
MpoI1iecce MPOTEKAHUs
peaKIuu, CriocoObl
BBIPKCHUS
KOHIIEHTpaLUi 1
CBOMCTBA PaCTBOPOB
3JICKTPOJIUTOB U
HEDIJIEKTPOJIUTOB,
onpeerIeHue
KHCJIOTHOCTH CPE/IbI,
3aKOHOMEPHOCTHU
MPOTEKAHUS
3IEKTPOXUMHUUYECKHX
MIPOIIECCOB, MPOIIECCHI
KOpPPO3UHU METAIIOB U
METO/bI 3aIIUTEl OT
KOppPO3HH.

YMeeT ucrmons30BaTh
TEOPETHYCCKUE 3HAHMS
JUTSL pEILICHUS
MPaKTUYECKHX 3aJ1ay,
JUIg UHTEPIIpETAluU
pe3ynbTaToB
IKCIIEPUMEHTA

Bmagers HaBBIKAMH
IMOCTAHOBKH U
MIPOBEICHUS
IKCIICPUMEHTA,
o0paboTku
pe3yNbTaToB
JKCIIEPUMEHTA

Buanl 3ansaruii

o Jlekuwuu;

e [IpakTnyeckue

3aHATHUA

e BHeayauTtopHas

CaMOCTOSTEJIbHAs
pabora

e JlaGoparopHas

pabora

e JlaGoparopubie

paboThI;

Hcnoab3yemble
CpeacTBa
OLICHUBAHNSA

e KoHcriext
e VYCTHBIA OTBET
e DK3aMmeH

e UunusunyansHoe

3aJjaHNe
(camocTosiTeTEHAS
pabora)

e KoHTposnbHas

pabora

e Ortuer 110

nabopaTopHOI
pabote

e BrinmonHenue

nabopaTtopHoOH
paboThI

e Ortuer o

nabopaTopHOI
pabote
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e DK3aMeH

Ob6Llue xapaKTeEPUCTUKN NMOKasaTeneim n KpUTepmes OLEHMBAHMA KOMMETEHLUMM Ha BCeX 3Tanax

npueeaeHbl B Tabaunue 3.

Ta6auna 3 — O01uKe XapakTepUCTHKH MOKAa3aTe/ieii i KpUTepreB OLleHUBAHNSI KOMIIETEHIIUH MO

Tanam

IMoxa3aTenu u

3HATDL YMeThb Baanerns
KpUTEepHuu
OO6mamaer OO0agaer quarmna-
(haKTHYECKUMU U 30HOM MPAKTUYECKUX Kounrpomupyer
. TEOPETHIECKUMU MEHUH, TPEOYEMBIX a0oTy, IPOBOJUT
OT1au4YHO (BBHICOKM p y » TPEOy p ¥> IPOBOA
OBeH) 3HAHUSIMU B MpEJeax JUTSL pa3BUTHS TBOP- OIICHKY,
yp M3y4aeMoil 00sactu ¢ YECKUX PEIICHHH, COBEpIICHCTBYET

Xopowo (0a30BbIi
YPOBEHBb)

MOHUMaHHUEM TPaHHUIL abcTparupoBaHus JecTBUS pabOTHI
PUMEHUMOCTH npodIeM
Obnanaer beper
JTMAIa30HOM OTBETCTBEHHOCTD 32
3Haet (akThl,
PaKTUIECKUX 3aBepILIeHHE 3a/1a4 B

NPUHIINIIBL,
IpoLecchl, o01IHe
MOHSITHSA B TIpeJesax
u3ydaemoii obmactu

YMEHUH, TpeOyeMbIX
JUTSL pEIIICHHUS
OIPEICIICHHBIX
npoOieM B 06s1acTu
UCCIIeJIOBAHUS

HCCIICIOBAHNH,
npucnocadIuBaeT
CBOE MOBEIEHHE K
00CTOSITEILCTBAM B
peleHn: mpoodieM

YaoBi1IeTBOPUTEIBHO
(moporosblit
YPOBEHBb)

O0agaeT 0a30BBIMHA
OOIIIMMU 3HAHUSMU

Oo0ataeT OCHOBHBIMH

yYMEHUSIMH, TpeOye-
MBIMHU JI51 BBIIIOJIHE-
HUS IPOCTHIX 3a]1a4

Paboraer npu
IpsIMOM HaOJIIOJICHUH

CDOpMy.]'II/IpOBKa MoKa3areie u KPUTCPUCB OLICHUBAHUSA I[aHHOI\/JI KOMIICTCHIIMU IIPUBCACHA B

Tabimune 4.

Tadmmua 4 — Ioka3aTeu U KPUTEPUH OLeHUBAHUSI KOMIIETEHIIMU HA ITanax

IToxa3zareau n

3Harb Ymern Baaners

KpUTEepUu

3naem ocnosHvie | ®  Pewaem e (C80600HO onepupyem

NOHAMUSA XUMUU DPA3HONNAHOBbLE MemoOUUecKuUMU

Cs0600mH0 npaxkmuieckue VKA3AHUAMU K
OTJINYHO dopmynupyem 3a0ayu ¢ BbINOIHEHUIO
(BbICOKMIA Xumuuecxue UCNONIb308AHUEM 9KCnepumMeHma u
YPOBEHb) 3aKOmnbl meopemu4ecKux opearuzyem pabomy

Bocnpouszeooum SHaHUU KOMaHoe

meopemuueckuil | ® Ymeem o  Cmpoum epagpuueckue

Mamepuan 6e3 npuMeHums 3a6ucumocmu u
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UCNONb308AHUSL
YuebH02o
nocobus
Ce0600mH0
usnazaem
Mamepuan 8
ycmuou ghopme
AHnanuzupyem u
B0CNPOU3BOOUM
83AUMOCES3b
XUMUYECKUX
NOHAMUU U
3aKOHO8

noxyyeHHble
3HAHUA 075
unmepnpemayuu
pe3yibmamos
9KCnepumenma,
CAMOCMOSIMENbHO
chopmynuposamo
6616000l
Camocmosmenvto
amanuzupyem
CXOOUMOCIb
NOJIYYEHHbIX
pe3yibmamos
IKCHepUMeHma ¢

obpabamuvleaem
pe3ynvmamol
9KCnepumMenma
CamocmosmenvHo
opeanuzyem
OONOJIHUMENbHbLU DMAN
NOCMAHOBKU
9KCnepumenma O
noxyyeHus
VO08IemBOPUMETbHO20
pe3yibmama
CamocmosmenvHo
obpabamuvleaem
IKCHepUMEeHMAIbHble

Xopouwo (0a30Bblii
YPOBEHb)

3naem ocnosHble
NOHAMUSA XUMUU
Dopmynupyem
Xumudeckue
3aKOHbI
Bocnpouzsooum
meopemudecKul
mamepuarn ¢
UCNONb308AHUEM
meopemuyecKux
3HaHUU UnU
YuebH020
nocoous
Yacmuuno
uznazaem
mamepuarn 6
ycmHotl hopme

meopemuyecKumu OaHHble u cocmasisiem
npeonoCcuLIKamu omuem 6 meuenue
NIAHUPYEMO20 3AHAMUS
Pewaem Onepupyem
npakmuyecKue MemoOUYecKUMU

3a0auyu 6a306020
VPOBHSI C
UCNONb306AHUEM
meopemu4ecKux
SHAHUU UTTU
YyuebHo2o nocoous
Ymeem
npuMeHums
NoTyYeHHble
3HAHUSA 0715
unmepnpemayuu
Pe3yIbmamos
9KCnepumenma,
cghopmynuposamo
6616000l C
UCNONBL308AHUEM
YuebHo20 nocoous
Ananusupyem
CXOOUMOCb
NOLYYEHHbIX
pe3yibmamos
IKCNepUMeHma ¢
meopemuyecKumu
NnpPeonoCcvIIKAMU C
NOMOUBIO
PpyKosooumens
KOMAHOWbL UL

VKA3aHUSAMU K
BbINOJIHEHUIO
9KCnepumMenma ¢
nOMOWbIO
PYKOBOOUMENs. KOMAHObL
unu npenooagamens,
opeanusyem pabomy 8
KOMaHoe

Cmpoum epaghuueckue
3asucumocmu u
obpabamuvleaem
pe3yibmamol
9KCnepumenma
Opeanuzyem
OONONHUMENbHBII DMAN
NOCMAHOBKU
9KChepumeHma OJisl
nonyuenus
VOO08IeMBOPUMENbHO20
pe3yibmama ¢
NnOMOWbIO
PYKOBOOUMENSE KOMAHObL
unu npenooasamens
Obpabamuvieaem
9KCNEePUMEHMANbHbLE
OaHHble u cocmasisiem
omuem 4acmuyHo 8
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npenooasamens

meyeHue NIaHUpyemo2o
3ansmus,
CamocmosimenbHo uiu
npu nomowju
PYKOBOOUMENs. KOMAHObL
unu npenooasamens

3uaem ocrnosnvle
NOHAMUA XUMUU

Buvinoansem
9KCHePUMEHM C
nOMOWbIO
PYKOBOOUMEN KOMAHObI
unu npenooasamers

Yacmuyuno Cmpoum epaghuuecxue
Gopmynupyem 3a68UcCUMOCmU U
Pewiaem
Xumuyeckue obpabamuvleaem
npakmuieckue
3AKOHbI N p pe3yibmamol
YaoBaersopurein 3a0adu 0az060c0
A p " Bocnpouzeooum IKCHnepumMenma
HO (TIOPOroBbIii . YVPOGBHSL C
meopemu4eckKuu Cocmaensem omuem no
ypOBeHb) UCNOJIL30BAHUECM
mamepuai ¢ e3ynbmamam
P yuebHo20 nocoous pesy
UCNONBL306AHUEM IKCHnepumenma
YuebHo20 Yacmu4Ho 6 meyeHue
nocobus NAGHUPYEMO20 3AHAMUSL

U 8 HeayoumopHoe
8pems npu noMouju
PYKOBOOUMENS KOMAHObI
uIU npenooasameis

3. TUITIOBBIE KOHTPOJIbHBIE 3AIAHUSA

[na peanvsaumm BbilenepevmcieHHbixX 3a4a4 0by4eHnsa UCNoNb3yoTCA Caeaytolime maTepuansi:
1) KoHTponbHble BONPOCHI.

Ons TeopeTU4eckon MOArOTOBKM MCNOb3YOTCA yyYebHble nocobus M3 cnucka ocHOB8HoU u
dononHumenoHoli aumepamypel. KOHTPONbHbIE BOMPOCbI K pasgenam  AUCUMNAMHDI
npueeaeHbl B yyebHo-memoouyeckom nocobuu [1]
2) UHauBUAyanbHbie 3aaaHUA.
MeToanyeckmne yKasaHUA K BbIMOJIHEHUIO MHAVBUAYANbHbIX 3a4aHUI NPUBEAEHbI B yYebHOM
nocobuu [2], a Takxe B yyebHo-memoduyeckom rnocobuu [3],[5]
3) KoHTponbHbie paboTbl.
Mprmepbl BApNaHTOB KOHTPOAbHbIX paboT npmeeaeHbl B yuebHO-memoduveckom rnocobuu [1]
4) MeTtoguuecKkue yKasaHUA K BbINO/IHEHUIO 1abOPaTOPHbIX PAbOT U COCTAaB/IEHUIO OTUETOB.

YKazaHua npuBeneHbl B yyebHo-memooudeckom nocobuu [1], [2], [4].

16
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22.

5) 3k3ameHaumoHHble 6uneTobl.

Mpumep BapuaHTa 3K3aMeHaUMOHHOro buneta npueeaeH B yyebHo-memoodu4eckom nocobuu

[1].

KOHTPOJIBHBIE BOITPOCHI

Pa3zgen 1. OcHOBHBIEC MOHATHA U 3AKOHbI XUMHUH

Maiite ompeneneHus TOHATHAM «aToM». 13 4ero oH cocTouT, mMeeT i oH 3apsa? [IpuBenure miaHeTapHYIO MOJAECTH
CTPOCHHS aTOMa.

KakoB 3apsn anexTpoHa? 3a cyeT 4ero mpoTeKaeT XUMHYECKas PEakilys, B UeM €€ CYIITHOCTH?

Uro takoe Monekyna? Mimeet iu ona 3apsn? [IpuBenuTe mpuMepsl MOJIEKYIT BemlecTB. VI3 4ero oHu cocTosT?

Uro Takoe non? Mmeer mu oH 3apsaa? Kakue ecTh THITBI HOHOB M KaK OHU Ha3weiBaroTcs? [IpuBeanTe mpuMepbl HOHOB
pazHoro tuna. Kak o6pa3yrorcs Te nin uHble TUIBI HOHOB? OT 4ero 3aBUCHT 3apsi HOHA?

IIpuBeaute npumep XUMHYECKOTO 3JIEMEHTA B COCTOSIHUAX: aTOM, MOJIeKyJa, HOH. [losicHuTE, B ueM pa3HULA MEXAY
OTUMU TPEMA COCTOAHUAMU U KaKUMU CBOMCTBaAMH 06na;:[aeT Ta UJIKM MHaA 4aCcTula.

UYro Takoe konuuecTBO BemecTBa? Kak oHO o0o3Havaercs, B ueM u3Mmepsiercs? CKOJIBKO YacTHIl COACPKUT 1 MOJIb
BemectBa? Kak 0003HauaeTcst 4uciIo yacTu?

Uro Takoe MoisipHas macca? Kak onHa oOo3Hauaercs, B 4em m3Mmepsiercsa? Kak paccuuTath MOJSIPHYIO Maccy
BelecTs?

[TpuBenute mpUMEphl XMMHUYECKUX BeIlecTB. UTO IMOKA3bIBAIOT IOJCTPOYHBIC MHAEKCH B (POpPMyIaX XUMHUYECKHX
BelecTs?

UYro Takoe crexuoMerpuiyeckue KodpPUIUEeHTHI? [ 4ero ux paccTaBisiOT B YPaBHEHHAX XUMHYECKUX PEAKIUN?
KakoBbl nmpaBmiia paccTaHOBKH K03(h¢unneHToB? UTo MOKa3bIBAET CTEXHOMETPUYECKUH KOIQPHUIIMEHT B ypaBHEHUH
peakuuun?

Cdhopmynupyiite 3akoH ABoraapo. Uto Takoe HOpMmaibHbIC yciaoBusa? Uro Takoe MoONspHbI 00beM raza? Kak on
0003HavaeTcs, B 4eM n3MepsieTcs 1 ueMy oH paBeH? Kakoll 00beM 3aHMMaeT ra3 KOJIM4ecTBOM 1 MOJIb IpH H.Y.?

Kak paccunteiBaeTcss 00beM Tasza Ipu YCIOBHUSIX, OTIMYHBIX OT HOpMaibHbIX? IlpuBeaurte ypaBHeHHe MeHzaeneeBa-
KnaneﬁpOHa, MOACHUTE KaKNUC BEJIMYMHBI TaM HUCIIOJIB3YIOTCA.

[IpuBenure ocHOBHBIE (hOPMYJIBI IS pacueTa KOJIMYeCcTBa BenecTBa. Kakue BeTHMIuHbI IS 3TOTO HCIIOIB3YI0TCA?
Uro Takoe mpocThIe U cI0XHbIE BenlecTBa? [IpuBeauTe nx KiacCH(YUKAIIHIO.

W3 gero cocTosIT OKCH/BI, COJIM, KUCIOTHI, OcHOBaHMA? UTo Takoe KHCIOTHBIE ocTaTku? [IpuBeanTe mpuUMephl 3THX
COEIUHEHUH.

UYro takoe skBuBaseHT? YTO Takoe (akTop SKBHBAJIEHTHOCTH M KaK OH oOo3HavaeTcsi? Kak ero MoXHO paccUHTaTth?
JAst KaknX 3JIEMEHTOB OH SIBJISICTCS TIOCTOSIHHBIM U rtoueMy? [TpuBenuTe npuMepsl.

Kak paccumraTh 3KBHBAJICHTHYIO MacCy INPOCTBIX M CJIOXHBIX BemecTB? IlpuBenure GopMysbl, MOSCHUTE Kakue
BCJIMYMHBI B HUX UCIIOJIB3YHOTCA. Kak O603Ha‘-IaeTC$[ OKBHBAJICHTHAs Macca, B YCM I/I3MepHeTCﬂ?

UYro Takoe SKBUBAJEHTHbIH 00beM raza? Kak ero moxHo paccuutath? I[lpuBenute (Gopmyiy, MOSICHUTE Kakue
BCJIMYMHBI TaM HUCIIOJB3YIOTCH.

CdhopmynupyiiTe 3aKOH HKBHUBAJICHTOB, TpPHBEIUTE €ro MaTeMaTH4deckoe BbIpakeHue. llpuBeaure mpumep
MPUMEHCHUA 3TOT'0 3aKOHA.

ChopmynupyiiTe 3aK0H MOCTOSHCTBA cocTaBa BemiecTBa. Uto Takoe Oeproiummasi? [IpuBenuTe mMpuUMEpPHI BEIIECTB
MIOCTOSIHHOTO U HEMTOCTOSIHHOI'O COCTaBa.

CoopmynupyiiTe 3aK0H ABOTaIpo U CJIEJICTBUS U3 HETO, TMOSICHUTE HA IIPUMeEpeE.

CoopmynupyiiTe 3aKOH 0OBEMHBIX OTHOIIEHHUH, MOSCHUTE, ISl KAKUX PACUETOB OH NPUMEHHM.

CoopmynupyiiTe 3aKOH COXpaHEHHUSI MacChl BEIIECTBA.

PA3JEJI 2. CTPOEHUE ATOMA. IEPUOJUYECKHAHN 3AKOH Y IEPUOJIUYECKAS

=

CUCTEMA XUMHNYECKUX 2JIEMEHTOB I.U.MEHIEJIEEBA.

OnumuTe TUTAaHETapHYIO0 MOJIENTb CTPOeHUS aToMa (Mozenb Pesepdopna), mokaxute rpaduuecKH.
Ha yem ocHOBaHa coBpeMeHHasi MoJieNb cTpoeHus aToma? Kak paccMarpuBaeTcst 3JI€KTPOH U €To
NBIDKECHUE B 3TOM MOJEIIN?

UYro takoe anekTpoHHoe o0nako? IlpuBeaure rpaguuecku nmpumep 3JIEKTPOHHOTO OOjlaka aToma
Bogopona. Kak u3MeHsieTcsl MIOTHOCTh 3JEKTPOHHOrO oOjlaka MO Mepe yHaleHusl OT sjpa U
nouyemy? MIMeeT i 37eKTPOHHOE 00JIaKO TPaHHIIbI?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Uto takoe atomnas opbOutans (AO)? Ilouemy AO moryr mMerhb pasHbie pasmepnl? Kak »3To
BIMsIeT Ha cBoicTBa aToMa? Kak o6o3HadaroTcs rpaduyecku aTOMHBIE OpOUTAIH, SJIEKTPOHBI Ha
opOuTansix?

[lepeunciure kBaHTOBBIE uMciia. s vero oHu wucnoyib3yroTcs? IloueMy Henb3st omnucartb
AJEKTPOH C MOMOIIBIO MOHATUN KIIacCHUecKol (u3uku (Macca, KOOpaAuHaTa, UMITYJIbC U T.1.)7
Kak o6o3navaeTcs riiaBHOe KBaHTOBOE uncio? Kakue 3HaueHUs] MPUHUMAET IJIaBHOE KBAaHTOBOE
yucino? 3a 9to oHo oTBevaeT? UTo Takoe SHEePreTUUECKH YPOBEHbB (3JIEKTPOHHBIN CII0H)?
ONEKTPOHBl KAaKOr0 SHEPreTHYECKOr0 YPOBHS HMMEIOT HAUMEHBIIYI0 JHEPruio? OIEKTPOHbI
KaKOro SHEPreTH4ecKOro ypoBHS HaxoAasTcs Hambosee Onm3ko K sapy u nouemy? Kak cBsizan
pasmMep aToMHOM OpOWTaNIM M TJIaBHOE KBaHTOBoe umcio? I[lpuBenute rpadudeckuil mpumep
MHOT'03JIEKTPOHHOT'O aTOMa, TOSICHUTE OTBET.

Kak o6o3Havaercsi moOo4HOE KBaHTOBOE 4yuciio? 3a 4To OHO oTBeuaer? Kakue 3HaueHHs] OHO
npunuMaet? Kakoit hopme opObutanmm oHu cooTBeTcTBYIOT? [IprBenute rpadudeckue mpuMepshl.
Yro Takoe SHEPreTUYECKUd MOypOBEHB?

Kak mpoucxomut paciierieHue SHEepreTuYeckux ypoBHeH Ha mnoaypoBHH? Ckoiabko AO u
AJIEKTPOHOB MOKET BKJIIOUATh MOLypOBEHb TOr0 Win nHoro tumna? Ilokaxure rpapudecku.

Kak o6o3HauaeTcss MarHuTHOE KBaHTOBOE yucio? 3a 4yTo oHO oTBeuaeT? Kakue 3Ha4YeHHs] OHO
npUHUMAET JJist opOuTaneii paznoro tumna? IlpuBeanre rpaduyeckre mpuMepsl.

Uro Ttakoe cnuH? Kak o0003Hauaercs cnuHOBOe KBaHTOBoe uucio? Kakue 3HayeHHs OHO
npuaumaer? UTo Takoe mapaiieNnbHbIe W aHTHIapasuienbHble crnuHbl? [IpuBenure rpaduueckue
MIPUMEPBHI.

Chopmymupyitte npuniun [aymu. CkonbKO 3JIEKTPOHOB MOTYT HaXOJUTHCA HA OJHOM aTOMHOM
opoutanu? Kakopsl ux cnuabl? [IpuBenure rpadgudeckuii mpumep.

Chopmynupyiite nmpaBuio KieukoBckoro. OObSICHHTE € €ro MOMOIIBI0, IOYEMY MIPH 3aM0JTHEHUN
SHEPreTHUYECKUX YPOBHEH AJIEKTPOHAMH CHAvala 3aloHSAETCs YPOBEHb 6S, a MOTOM YK€ YPOBEHb
5d.

Coopmynupyiite npaBuio ['yaaa. Ilpuemute rpaduueckuii npumep mis d-momyposus. Kak
OyZeT MPOUCXOIUTh MOJIOBUHHOE 3aII0JIHEHUE 3TOTO MOAYPOBHS?

KakoB nopsaok 3amojgHeHus: SHEPreTHUECKUX YPOBHEH U MOoaypoBHEW? UTo Takoe 3JIeKTpOHHas
KoH(purypamus aroma (dnekTponHas ¢gopmyna)? Kak ona 3anuceiBaetcsi? Kakue snekTpoHHBIE
KOH(MUTYpaIiH SBISIOTCS YCTOWYUBBIMU?

ChopmynupyiiTe IepUOIUISCKUN 3aKOH.

Kakyro ctpyktypy mmeer tabnuiia MeHaeneeBa? YKaxkuTe, KaK ONPEIEIUTh MEPHOJ, TPYIIILY,
MOATPYIIY.

C ToukM 3peHUus SIEKTPOHHOH KOH(UTrypaly aTroma, 4TO TMOKa3blBA€T HOMEp DJEMEHTa B
MEepUONYECKON cUCTeMe, HOMEp TpyIbl, Homep nepuoaa? [Ipuseaure npumep.

Ha kakue cemeiicTBa pa3aenstorcs 3neMeHThl B Tabnuie MenzaeneeBa? UeM 310 00ycioBiIeHO?
Kakumu cBoricTBamu oHHM 00s1aiatoT (MeTayuinueckue, Hemeramumueckue)? K kakum cemeiictBam
OTHOCSITCSI DJIEMEHTHI TJIaBHBIX U M0O00uYHBIX moArpymnmn? [Ipusenure npumepsl. Kak n3meHsroTcs
METAJUIMYECKUE U HEMETAININYECKHE CBOMCTBA M0 Iepuoaam U rpymnmnam? [Ipusenure npumMepsl.
Uem ompenensieTcsl BATCHTHOCTh XUMHUYECKOTO AJIEMEHTA B TJIABHBIX M MOOOYHBIX MOATpYyMmax?
Kakue »nekTpoHBI SBISIOTCS BaJCHTHBIMH W MOTYT TPHHUMATh Yy4yacTHE B OO0pa3oBaHUH
XUMHUYECKOH CBS3U?

Uro Ttakoe sHeprus noHuzanuu? Kak oHa u3meHsieTcss mo mnepuojnaM u rpynmnam? OObscHUTE
nouemy. Ilpuseaute npumepsl. Kak 3To BiuseT Ha XUMHYECKUE CBOMCTBA 3JIEMEHTOB? Y KaKUX
3JIEMEHTOB HU3KHE YHEPTHH HOHU3ALUU U IT0UYeMYy?

Yro Takoe cpoACcTBO K 3iekTpoHy? Kak oHO M3MeHseTcs mo nepuojam u rpynmnam? OObsicHUTE
noueMy. [IpuBenute npumepsl. Kak 0HO BIUAET HA XMMUYECKUE CBOMCTBA AJIEMEHTOB? Y KaKUX
3JIEMEHTOB BBICOKOE CPOJICTBO K DJIEKTPOHY U ITOYEMY?

Kak m3meHstoTcss paguycsl aTOMOB M MOHOB IO mepuojaM M rpynnam? Kak 310 Bimsger Ha
XUMHYECKHe CBOMCTBA aneMeHToB? [IpuBenuTe mpuMepsl. Y KakuX 3JIEMEHTOB caMble OONBIIHE
paanycel U moyemy?
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24. Yo Takoe 3neKTpooTpuateabHoCcTh? Kak oHa u3mMeHsercs mo nepuoaam u rpynnam? Kak Biuser
Ha XMMUYECKHe cBoicTBa 3iemMeHToB? [IpuBenure npuMepsl. Y KakuxX 3JIEMEHTOB camasi BHICOKas
3JIEKTPOOTPULIATEIIBHOCTD ?

25. UTo Takoe OKHCIUTENbHBIC, BOCCTAHOBUTEIbHBIC CBOMCTBA? Kak OHM M3MEHSIOTCS 10 TIepruoiaM U
rpynnam? Kak 3TO CBsI3aHO C 3JEKTPOHHBIM cTpoeHueMm atoma? IlpuBenute nmpumepsl. Kakue
BEILIECTBA SBJISIIOTCA XOPOIIMMHU BOCCTAHOBUTEIISIMH, & KAKHE OKUCIUTEISIMUA U 1T0YemMy?

PA3JIEJI 3. XUMHNYECKAS CBA3b.

UYeM ormpenenstoTess XUMUYecKue U (pu3nyeckue cBoicTBa BemecTa?

Yro Takoe xumuueckas cBa3b? Kakyro nmpupoly, cOraacHO COBPEMEHHBIM IIPEICTaBICHUAM, UMEET
xuMu4eckast cBs3b? Kak M3MEHSTCS 3HEPrusi CUCTEMbI MpH 00pa30BaHUM XMMHUYECKOH CBS3H U
KaKHe CHJIbl ee 00yClIaBIMBalOT?

[IpuBenure mnpumep o00pa3oBaHMS XUMHUECKOW CBSI3M B MOJIEKyle Bojopoja. YTo Takoe
MoJeKyssipHas opoutanb? Kakumu JOKHBI OBITh CHMHBI B3aUMOJEHCTBYIOIIUX 3JIEKTPOHOB,
9TOOBI 00pa3oBaacCh XUMHYECKAast CBSA3h?

JaiiTe onpeneneHns XapaKTEpUCTUKAM XUMUYECKON CBA3U: AJINHA CBSA3M, BAJICHTHBIN Yroj, SHEPTUs
cBs3u. B kakux eauHunax onu miamepstorcsa? Kak 3aBucuT sHeprus cBs3u oT ee unHbI? Kakas
CBSI3b SBJsSIETCS HanboJsee MpO4HO?

[IepeuncinTe OCHOBHBIE BUbI XUMUYECKOMN CBSA3H.

JaiiTe onpezeneHre KOBAJICHTHOM CBsI3U. 3a CUET 4ero oHa oopasyercs?

UYem 00ycioBIEHBI HAPABJIEHHOCTh U HACHIIIIAEMOCTh KOBAJIEHTHOU CBSI3U?

Kak o0pa3yercs KoBajeHTHas CBA3b 10 OOMEHHOMY MexaHuzMy? Kakue »3IeKTpOHbl MOTyT
NPUHUMATh ydacTue B oOpazoBanuu cBsizu? [lpuBennte rpadudeckuii mpumep.

[Touemy Xxumuueckas cBsizb MOXKET 00J1afaTh NOIIPHOCTHIO? Yem 00ycioBiieHa MOJISPHOCTD CBSI3U?
[lpuBeauTe mnpuUMep TMOJNSAPHOH MOJIEKYJIBI, TOSCHUTE, YTO Takoe J(PGEKTUBHBIA 3aps,
JNEKTPUYECKUN MOMEHT AMIIOJS.

Uro Takoe KoBaJIEHTHAs NOJISIpHAsi M KOBaJIEHTHAs! HeMoJsipHas cBsi3b? [IpuBennTe npuMepsl BELIECTB
C THMH TUIIaMH CBSI3H.

Kaxk o6pasyercst kOBaJIeHTHasI CBSI3b IO JJOHOPHO-AKIIETITOPHOMY MEXAHU3MY?

Jaiite onpeeneHne MOHATUIO BAIEHTHOCTh. Kak MOXKHO ONpeeNuTh BaJIEHTHOCTh deMeHTa? Kakue
3JIEMEHTHI UMEIOT MTOCTOSHHYIO BaJIGHTHOCTD?

YeM 00ycioBieHa BaJCHTHOCTb, COTJIACHO METOJYy BAJIEHTHBIX CBs3el? UTo Takoe OCHOBHOE U
BO30YKJeHHOE cocTosiHue aroma? [IpuBeauTe npuMepsl.

Kakue 31eKkTpoHb! SBISIOTCS BaJIEHTHBIMU JUIA S,p,d,f — smemeHToB?

Uem ormpenensieTcss IpOCTPAHCTBEHHAsE CTPYKyTypa Mousiekyn? [loueMy MoJiekynbl MMEIOT pa3Hyro
bopmy?

JlaiiTe omnpejienieHre TUIIAM CBSI3H 10 TIEPEKPBIBAaHUIO opOuTanei: 6, T u O-cBsa3aMm. Kakumu tumamu
opbutaneit onu obpasyrorca? Ilpusenure rpapuueckue npumepsl. CpaBHUTE MPOYHOCTh G- U T-
CBA3HU.

Yro Takoe kpaTHOCTh cBs3u? IlpuBeaurte mpumep oOpazoBaHMs OAMHAPHOM, JBOWHON, TpPOMHOM
cBs3u. KakuMu Tunmamu cBs3M MO NEpeKpbIBaHUIO opOuTaneil oOpa3oBaHa OJMHApHAs, ABOWHA,
TpoiHas cBA3b? CpaBHUTE MPOYHOCTH ITUX CBSI3EH.

Uro Takoe rubpuamnszanus? KakoB ee mexanusm? Kak mpoucxomut Sp-, spz, Sp3 — rubpuauzanus?
Kakyto reomMeTpuio UMEIOT MOJIEKYJbl C TAaKUM TUIIOM THOpUAM3ALMM y LEHTPaJbHOro aroma?
[IpuBenuTe mpUMeEpBI.

Pacckaxxute o cTpoeHuMH TBepAbIX Tesl. YTo u3 cels mpeicTaBisieT KpUCTaUIMdecKas pererka?
[IpuBenure mpumep. UTo XapakTrepusyeT SHEprus Kpucramumdeckod pemerku? [lepeumncnure
XUMHUYECKHUE TUIIBI KPUCTAIUIMUECKUX PELIETOK.

Uro u3 cebdst mpeacTaBisieT MOJEKyIsipHas KpucTajuinueckas peuierka? Kakue gacTuiibl HaXOauTcs B
y3nax pemetkn? Kako Tum cBA3M Mexay ysnamu pemerku? KakoBa sHeprus Takou
Kpuctajutmaecko  pemerku? Kakume BemecTBa MOryT  0Opa3oBBIBaTh  MOJIEKYJISIPHBIC
Kpuctainuueckue pemerku? [Ipuseaure npumepsl.
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Uro u3 cels npeacTaBisieT aTOMHas KpucTauindyeckas pemerka? Kakue gacTuiibl HaXOAUTCA B y3J1ax
pemerkn? Kakol TUI CBA3M Mexay y3namu pemerku? KakoBa sHEprus Takol KpUCTAUIMYECKOU
pemetkn?Kakue BemiecTBa MOTYT OOpa3oBBIBATH MOJEKYJSPHbIE KPUCTAUIMUECKHE PEHISTKH?
[IpuBenuTe NpUMEpBI.

KakoB mexanusm oOpazoBaHMs HOHHON CBsi3M? Uem xapakTepusyeTcss HOHHOCTb CBs3u? Uem
OTJIMYAETCs KOBAICHTHAs MOJSIpHasl CBs3b OT HMOHHOH? I[louemy HMOHHAs cBA3b HE 00JaaaeT
HaIlpaBJIECHHOCTHIO U HACKIIIAEMOCTHIO?

UYro u3 cebs mpeacTaBiIsieT HOHHAS KpUCTauTMuecKas pemerka? Kakue 4acTUIbl HAXOIUTCS B y3/1ax
pewetku? Kakoi TUIl CBSI3U MEXAy y3iaMu pemieTku? KakoBa sHEprusi Takoil KpUCTAIIINYECKOM
pemerku? Kakue BemecTBa MOTyT OOpa30BbIBaTh HWOHHBIE KPHCTALIMYECKUE PEIICTKH?
[IpuBenuTe mpuMepsl.

Yro u3 ceOs mpeAcTaBiIsieT MeTalInyecKas KpucTauinueckas pemerka? Kakue yacTuiipl HaXOAUTCS B
y3nax pemretku? Yem oOyciioBiIeHa CBS3M MEXIy y3JiaMu pemeTku? [louemy B KpUCTaTMYEeCKOM
pelIeTKe MeTajula 3JEKTOHBl HeJoKalin30BaHbl? KakoBa 53Heprus TakoW KpHUCTAUIMYECKOU
pemetku? Kakue BemiecTBa MOTYT OOpa3OBBIBATh METAIMYECKHE KPUCTAILTUYECKHE PEIIeTKH?
[IpuBenuTe NpUMEpBI.

CpaBHHUTE NPOYHOCTb, TEMIIEPATYpPbI IJIABJICHUS, MEXAHUYECKHE CBOICTBA, 3JIEKTPOIPOBOJHOCTD,
TEIIONPOBOJHOCTD, JIETYYECTh Pa3HbIX TUIIOB KPUCTALIMYECKUX pemeToK. OObACHUTE, oYeMy
OHM 00J1aAA0T TEMU WJIM UHBIMH CBOMCTBaMU?

PA3JIEJI 4. OCHOBHBIE KJIACChl HEOPTAHUYECKHWX COEIUHEHUM.
PEAKIIMOHHASA CIIOCOBHOCTbH BEHIECTB.

1. Yro Takoe crenenp okxucieHus? Kak onpenenurb MaKCUMaJIbHYIO CTETIEHb OKUCIEHUS dJIeMeHTa?
Kak ona cBsi3aHa ¢ BAJIGHTHOCTBIO?

2. Kakwue s1eMeHTBI POSBISIIOT MIOCTOSHHYIO CTETIeHb OKHcIeHuss? UeMy paBHa CTENeHb OKHCIICHHUS
2JIEMEHTOB B NPOCTBIX BemnlecTBax? Kakue mpaBuia HYKHO 3HATh JUISl 3allUCH XUMHYECKHX
¢dbopmyin BemiecTB?

3. TpuBemute knaccupukamuio BemecTB. Kakne OCHOBHBIE KJIACCHl HEOPTAaHMYECKHX COEIWHEHHN
BbI 3HaeTe? 113 uero onu cocrosT?

4. IlpuBenute knaccuduxanuio oxkcuaoB. Kak oOpasyrorcs HazBanusi okcuioB? Kak Hammcath

(opMyITy BBICHIETO OKCHJIA DJIEMEHTA?

[IpuBenute knaccudukanuio kuciaot. Kak o0paszyrorcss Ha3BaHUs KUCIOT?

[TpuBenute knaccudukaiuio ocHoBanuid. Kak 00pa3yroTcst Ha3BaHUsS OCHOBAHUMN?

[IpuBenure knaccudukanuto coneit. Kak o0pa3yroTcst Ha3BaHUS COJei?

Yro Takoe anexTponnut? Kakue BeIEeCTBa SBISIFOTCS 2JIEKTPOIUTAMU?

Uro Takoe »snekTpoiauTHueckas auccounauusa? KakoBel mpaBwia 3amMcu  ypaBHEHUH

NMEKTPOIIUTUYECKON JUCCOUaun?

10. [IpuBeauTe ypaBHEHUS TIOJHOW W CTYICHYATOW JUCCOIMAIMU OKCHIOB, KHCIIOT, COJCH W
OCHOBaHUM.

11. JIns kakuxX 2JIEMEHTOB XapaKTEePHBI KUCIOTHBIE cBo¥icTBa? [IpuBeuTe mpruMephl.

12. C uem pearupyioT KucIOTHBIE oOkcuIbl? IIpuBenuTe NpuUMEphl peakiuil, TO0Ka3bIBAIOLIMX
KHUCJIOTHBIE cBOMCTBA. [IpuBeauTe MpuMep T€HETUYECKOUN CBS3U «AJEMEHT — KUCIOTHBIN OKCUJ —
KHMCJIOTHBII OCTaTOK - KHCIIOTa».

13. JIyist KakuX 3JIEMEHTOB XapaKTepPHBI OCHOBHBIEC cBOMcTBa? [IpuBeuTe mpuMepsl.

14. C yem pearupyroT ocHOBHbIE OKcU/bI? [IpuBeanTe mpuMepsl peakiuii, J0Ka3bIBaOIIUX OCHOBHBIE
cBoycTBa. [IpuBeuTe npruMep reHeTUYECKOH CBSA3H «QJIEMEHT — OCHOBHOM OKCHJ] — OCHOBAHUEY.

15. Yto Takoe amdotepHocTh? [[Ng KakMX ~ 3JIIEMEHTOB XapakTepHbl am(oTepHble CBOWCTBa?
[IpuBennTe MpUMEpBL.

16. C gem pearupytorT amdorepabie okcuabl? I[IpuBeauTe HpUMEphl PEaKIHid, TOKA3BIBAIOIINX
ampoTtepHsbie cBoricTBa. [IpuBenuTe MpuMep reHEeTUYECKON CBSI3U «3JIEMEHT — aM(DOTEPHBIN OKCHT
— aM(OoTepHOE OCHOBAHUEY.

©o~No O
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17. Kak u3MEHSIOTCSI KHMCIOTHO-OCHOBHBIE CBOMCTBA Ul S- M P-2JIEMEHTOB B IEPHUOJAX ClEBa
HanpaBo? Kak 3TO CBSI3aHO ¢ METAUIMYECKMMHU M HEMETAJUIMYeCKMMM cBoilcTBamu? OT uero
3aBHCAT KUCIIOTHO-OCHOBHBIE CBOiicTBa d-371€MEHTOB?

18. [IpuBeauTe XMMUYECKHE CBOWCTBA KHCIIOT.

19. IlpuBeanTe XUMHYECKUE CBOMCTBA OCHOBAHHH.

20. [IpuBenute mpumMepbl aM(pOTEpHBIX OCHOBaHUN. C 4eM OHH MOTYT PearupoBaTh?

21. [lpuBeauTe XMMUYECKHE CBOWCTBA COJICH.

PA3JEJI 5. PACTBOPBI.

Yro Takoe pacTBOp, pPaCTBOPEHHOE BellecTBO, pacTBoputens? Ilpueenure mpumepsl. lIpusenure
KJ1accu(hUKALUIO PaCTBOPOB.

KakoBbI ¢X0J1CTBa/OTINYNS PACTBOPOB C MEXAHUYECKUMHU CMECAMU U XMMUYECKUMHU COEAMHEHUSAMU?
Urto u3 cedst mpecTaBisieT pacTBOP, COTNIACHO COBPEMEHHBIM MPEICTABICHUSIM?

OnummMre npouecc pacTBOPEHMs] TBEPAOrO Tejla B JKUAKOM pacTBoputene. Kak mnpoucxoaur
KpUcTaIu3anus’?

Yro Takoe KoHIeHTpauusa? YTo Takoe HACHILCHHBIH, pa30aBiIeHHbINH, KOHLIEHTPUPOBAHHbII pacTBOp?
Omnwummre crocoOb! BEIPAaKEHUsT KOHIIEHTPAIUK PAacTBOPOB, IPUBEANTE 0003HAYCHUS, (HOPMYJIBI IS
pacuera KOHLEHTpalui, €AMHUIBI H3MepeHHus (MaccoBas [OJs, MOJIApHAs MO, MOJsSIpHas
KOHLIEHTpaLUs, MOJISJIbHAsI KOHIIEHTpAIsl, HOpMaJibHAasl KOHLEHTpauus, TUTp). Kak M0OXKHO KpaTko
0003HAYUTh €AMHUIBI U3MEpPEHHs] MOJIIPHOM W HOpManbHON KoHuUeHTpauuu? IlpuBeaurte mpumep.
Kaxk paccuntpiBaeTcst 5KBUBAJICHT ISl KUCJIOT, OCHOBaHUH, COJE?

Yro Takoe pactBopuMocTb? [IpuBenute KiaccMpUKaLMIO BELIECTB MO MX pacTBopuMocTH. Kak
BJIUSIET MOJIIPHOCTh BEILIECTB Ha UX pacTBOpUMOCTh? Kak BiMseT TeMieparypa Ha pacTBOPUMOCTb
BelecTs?

UYro Takoe nepeHachlleHHbIN pacTBOp? B KakuX ycloBHAX €ro MOXHO NMoIy4uTh? B Kakux ciyuasx
130BbITOK PAaCTBOPEHHOI'O BELIECTBA HAYMHAET BBINAAATh B OCAJIOK U3 NIEPEHACHIILIEHHOT0 pacTBopa?
Kakue mpomeccel mpoTekaroT npu oOpazoBaHuM pacTBopa? Kak u3MeHsieTcs mpu 3TOM 3HEprust
cuctembl? Kakumu akropamu onpenensercs TerioBoi addexT npoiecca pacTBopeHus?

Uro Takoe coibBaTalus, THUApaTalys, COJbBaThl, Tuapatel? UTo mpeacTaBisoT coOoif
kpuctaoruapatel? [IpuBeaure npumepsl. Yem o0ycioBiieHO 00pa3oBaHNe KPUCTAIIIOTHAPATOB?
Yro Takoe 3IEKTPOIMUTHI, HEANEKTpoauThl? Kakue BemecTBa OTHOCATCSA K TOMY WM WHOMY THILy?
UYro Takoe anekTponuTuyeckas auccouuanusa? Uto Takoe M30TOHWYECKUH KOA((ULMEHT, YeMy OH
MOJKET OBITh paBEeH, OT YEro 3aBUCUT?

Yro Takoe creneHb quccounanuu? Kakue BemecTBa OTHOCATCS K ClIa0bIM U CUIIbHBIM 3JIEKTPOJIUTAM
u nouemy? OT 4ero 3aBUCHUT CTENEHb UCCOLUALNN?

UYro Takoe KaxkyIascs creneHb auccoruanuu? /s kakux pacTBOpoB npuMeHuMo 31o noHsaTre? Kax
€€ MOXHO paccuuTarh?

Kak 3amuceiBaeTrcs BbIpa)keHHE KOHCTaHTBI JUCCOLMAIMHU i ciaadbix snekTpoiauToB? OT yero
3aBUCHUT KOHCTaHTa quccounanuu? YTo nmokaspIBaeT 3Ta BEJIUUUHA?

[IpuBenute 3akoH paspeneHus OcrtaBanbaa. Kak 3aBUCUT CTENEHb NMCCOLMALMN OT KOHIIEHTpAIUU
aNeKTposnTa’?

[IpuBeauTe ypaBHEHHE 3IEKTPOIUTHUECKOM Arcconuanuy Bojabl. K kakoMy THITY 3JIEKTPOJIUTOB OHA
OTHOCHUTCS?

Uto Takoe mMOHHOE mNpou3BeneHHe BOAbI? Uemy oHO paBHO? UeMmy paBHa KOHLEHTpalus HOHOB
BOZOPOJA M THUJIPOKCOTPYNIl B HEUTpanbHOM pacTBope? KakoBO MX COOTHOIIEHHE B KHCION H
IIEJIOYHOM cpene?

Uro Ttakoe BomopoAHbIM moOKazaTenb? Kakue 3HaueHuMs OH MokeT mnpuHuMaTte? Kak oH
paccuuThiBaetca? Kak onpenenuTs XxapakTep cpe/ibl 10 3HAUEHUIO BOJOPOJIHOTO MOKa3aTens?

Yro Takoe KOJUIMTaTUBHBIE CBOWCTBA PACTBOPOB?

Uro takoe ocmoc? Ilosicaute, mpuBenute npumep. Ha kakoM pu3ndeckom siBIEHUH OCHOBaH 0cMOc?
Yro takoe ocmotnyeckoe aasiaeHue? [Ipu Kakux ycloBUSAX ONPENENseTCs OCMOTUYECKOE J1aBJIEHUE?
Kak ero MOXHO paccuuTaTh Ul PACTBOPOB HEDJIEKTPOJIUTOB U PACTBOPOB AJIEKTPOJIUTOB?
[TpuBenute 3akoH Bant-I'odda. s Kakux CUCTEM OH CIPaBEATIUB?
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Kaxk m3MeHsieTcst JaBjaeHuEe HACHIIIICHHOTO TTapa pacTBOpa MO CPaBHEHUIO C YUCTHIM PacTBOpHUTEIEM?
[IpuBenute 3axoH Payns 1y1st HEAIEKTPOIUTOB U SJIEKTPOJIUTOB.

Kak wum3mMmeHstoTcss TemriepaTypa 3aMep3aHHs pacTBOpa M TeMIlepaTypa KHIICHHS pacTBOpa II0
CpPaBHEHHUIO C YHUCTBIM pacTBoputesnieM? Kak MOXHO paccuMTarhb W3MEHEHUE TEeMIepaTypbl s
HEIJICKTPOJIUTOB M ANEKTPOJUTOB? OT 4Yero 3aBUCAT KPUOCKOMUYECKas M A0YTMOCKOTMHYECKas
MOCTOSIHHEIE?

PA3JEJI 6. SHEPTETUKA XUMHWYECKHUX ITPOLHECCOB. XUMHNYECKASA
TEPMOJUHAMUKA.

UYto n3yyaer XuMH4eCKasi TEPMOJIMHAMUKA?

JlaiiTe orpeneneHne NOHATUIO «XUMHYECKasi CUCTEMAY.

[lepeunciure TUIIBI XUMUYECKUX CUCTEM, TAlTE UX XapakTepucTuky. [IpuBeaure npumepsl.

Kakue napameTpbl BAMSIOT Ha TEPMOJAMHAMUYECKOE COCTOSIHME cUCTEMBI? UTO Takoe cTaHAapTHBIE
yCJI0BUS?

UYem xapakTepu3yeTcsi TEPMOJIMHAMUYECKOE PABHOBECUE CUCTEMBI?

Kakue tunsl TepMOAMHAMUYECKUX MTPOLIECCOB MOTYT MPOTEKATh B XUMUYECKHUX cucTtemax? Jlalite ux
XapaKTEPUCTHUKY.

Chopmynupyiite 1 3aKkOH TEepMOAMHAMUKH, 3alHIIUTE €r0 MaTeMaTH4yeckoe BbIpaxkeHue. JlaiTe
OMpeNIeJICHUE TMOHATUSIM  «TEIUIOTa», «padoTa», «BHYTPEHHSS JHEPTHUN. Kakx wmoxHO
MHTEPIPETUPOBATH 3TOT 3aKOH MPUMEHUTENBHO K XUMUUECKOMY TIpoLeccy?

Kaxkas pabota yarie Bcero coBepiarTcsi B XuMudeckux cucreMax? Kak ee MOKHO paccunTarh?
Haiitre omnpenenenue suranbnuu. Kak ee MoxHO paccumtarh?. Kak ona o0Oo3Hayaercs, B ueM
nuzmepsiercs?

Uro Takoe TemnoBoi 3 dext peakiuu? Kak o o603HavaeTcs, B 4eM U3MEPSETCs, YeMy OH paBeH
MIpU TIOCTOSIHHOM JaBlieHuu? [laiiTe ompeneneHue 3K30- U SHAOTEPMUUYECKON peakuuu. UTo MOKHO

CKa3aThb O TerI0BOM 3¢ ¢dexTe 00paTUMOro XMMHUYECKOTOo mpoiiecca?

UYro uszyuaer tepmoxumusa? YTto Takoe Tepmoxummuueckoe ypaBHeHue? llepeunciute ocOOEHHOCTH
3alUCU TEPMOXUMHUYECKUX YPABHEHU.

Uro Takoe craHiapTHas SHTalbIMs oOpa3zoBaHus BeulecTBa? Kak oHa o0o3HauaeTcs, B ueM
U3MEPSIETCS M KaKUe 3HAYEHUsI MOKET IPUHUMATh?

Chopmynupyiite 3akoH ['ecca. [TosicHUTE CMBICT 3TOTO 3aKOHA HA IPUMEPE XUMHUYECKON peaKIliu.
Chopmynupyiite ciencrue u3 3akona I'ecca. [IpuBenute MareMaTuyeckoe BhIpaKEHHUE, MOSICHUTE,
JUISl pacyeTa KaKoW BEJIMYMHBI OHO ITPUMEHSETCHS.

Uro Takoe sHTponua? B uem oHa u3mepsiercs, kak obo3Hadaerca? Kak ee moxkHo paccumurars? Ot
KakuX (pakTOpOB OHA 3aBUCHUT?
[TosicHuTe Ha MpUMepe, KaK U3MEHSETCSl SHTPONHUS BEILIECTBA MPH MOBBIILIEHUH Temneparypsl. C uem

CBSI3aHbI 3TU U3MEHEHUsA? B KakoM arperaTHOM COCTOSIHMM SHTPOIUS caMmasi BHICOKAs U o4eMy?

Uro Takoe cTaHAapTHAs SHTPOIHUS BEUIECTBA, Kak OHA 0003HAYAETCS, B UeM U3MEpSETCs?
Kak MOXHO paccuumTaTh M3MEHEHHME SHTPOIMM B Ipolecce XUMHUYecKux peakuuii? [IpuBenwnre
MAaTeMaTUYECKOE BbIPAXKEHHUE.

ChopmynupyiiTe 2 3aKOH TEPMOJUHAMHUKHU. JIJIsI KAKMX CHCTEM OH MpUMEHUM? MOXKET i peakius
MpoTeKaTh ¢ yMeHblleHueM OHHTpornmu? Kakue naBa QaxTopa SBIASIOTCS IBUXKYIIEH CHUIION
CaMONPOU3BOJIBHOTO NMPOTEKAHUSI PEAKIINH?

Kak paccuutare snepruro ['mb6ca? Kak ona oOo3Hauaercs, B uyemM wusmepsiercs? s uero
HCIIONB3yeTCsl 3Ta BenuuuHa? KakoBbl KpUTEpUH CaMONPOW3BOJIBHOTO IPOTEKAHMS PEAKLIUU B
MPsIMOM U OOpPaTHOM HarmpaBiIeHUH?

PA3JAEJI 7. XUMHNYECKAS KHHETUKA. XUMHNYECKOE PABHOBECHE.
UYro u3yuaeT XuMHU4ecKasi KHHETHKa?

Uto Ttakoe konmeHtpamnusa? Kak ona oOo3nauaercsa? Kak W3MEHSIETCS KOHIIEHTpAIUsl HCXOJHBIX
peareHToB M NPOJyKTOB NP NpoTekaHuu peakuuu? Ilpusenure npumep.

22

CornacoeaHa Ha noptane Ne 9831



No ok

o

10.
11.
12.
13.

14.

15.

16.

17.
18.

19.

20.

21.

=

SN

JlaiiTe ompeaeneHne CKOPOCTH XHUMHUYeckoi peaknuu. Kak onHa oOo3navaercs? Kak ee MOxHO
paccuntaTth? YTO TaKOE 3JIEMEHTAPHBINA aKT PEAKLIU?

Uto Takoe rOMOT€HHBIE U TeTeporeHHble peakiuu? [IpuBenure npumepsl.

Yro takoe oOpaTuMbie U HeoOpaTuMble peakuuu? [IpuBenuTe npuMepsl.

Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMUUECKON peakiuu?

Kak wu3meHsieTcst CcKOpoCTh IpHU M3MEHEHUHM CTENEHU JUCIEPCHOCTH, arperaTHoOro COCTOSHUS,
BHEUIHET0 3HEPTeTUYECKOro BO31eHCTBUA?

Kak 3aBUCHT CKOPOCTh XUMUYECKON PEAKIIMY OT KOHLIEHTpaLUi peareHToB?

ChopmynupyiiTe 3aKOH IEUCTBYIOIHUX MacC JUIsi CKOPOCTH XMMHUYECKOW peakiuu. [Ipuemute ero
MareMaTtuueckoe BbipakeHue. [losgcHuTe, Kakue BEIMYMHBI UCIOJIB3YIOTCS B 3TOM BbIpakeHUH. UTo
TaKko€ KHWHETHMYEeCKOoe ypaBHeHue peakiuu? Kakue ectb npaBwia 3anucu 3JM s peakumii ¢
y4acTHEM TBEPAbIX U ra3000pa3HbIX BEIIECTB?

Uro Takoe koHcTaHTa ckopocTu peakuuu? Kak ona o6o3navyaerca? OT 4ero oHa 3aBUCUT?

Kak 3aBucuT ckOpocTh XUMHUUYECKON peakuu OT Temneparypbi? OTBET MOSICHUTE.

Chopmynupyiite npasuiio Baut-I'odda, npuBeaute ero MaTeMaTHueCKOE BhIpAXKEHHUE.

Urto moka3bpIBaeT TeMIEpaTypHbIH KOdpGUIHEHT ckopocTH peakunn? Kak oH o0o3HayaeTcs M 4yemy
MOJKET ObITh paBeH?

UYro Takoe 3¢ dextuBHOE coyaaperne yactull? Kak m3mMeHsieTcsi sHepreTuka CUCTEMBI TIPU MIEPEX0/Ie
OT HCXOJHBIX peareHtaMm K mpoaykTam peaknuu? IlpuBenure rpaduueckuil mpumep, OTBET
MIOSICHUTE.

Uro Takoe sHeprus akTuBauuu peakiuu? Kak ona obo3nauaercs, B yeM uszMepsiercs? OT yero oHa
3aBucuT? Kak cBA3aHBI CKOPOCTh PEAKIIUU U YHEPTUS aKTUBALIUU?

[IpuBenute ypaBHeHue AppeHuyca. [losicHuTe, Kakue BEIWYMHBI B HErO BXOAAT M KaKylO
3aBUCHMOCTh YCTaHABJIMBAET 3TO YpaBHEHUE.

Uro Takoe karanuszaTop? KakoB MexaHU3M JeHCTBUS KaTanu3aropa?

JaiiTe onpeneneHue XMMHUECKOro paBHOBecHs. UTO Takoe paBHOBECHAsh KOHLIEHTpAIMsl BELECTB?
Kak ona o6o3nauaercs?

Uro Ttakoe KoHcTaHTa paBHOBecusi? Kak ona o6o3Hauaercs? Hanumure wMaremaTHueckoe
BBIPa)KEHHE NJI1 KOHCTAHTBI PAaBHOBECHUS, MOSICHUTE, KaKW€ BEJIMYMHBI TaM MCHOJB3YIOTCS? KakoBbl
MpaBUjia 3aMCH KOHCTaHThl PABHOBECHS, €CJIM B XMMHUYECKOM pEaKIMU y4aCTBYIOT TBEpJIbIC MU
razoo0pasHble BemecTBa?

Kakue ¢QaxTopsl BAMSIOT Ha cMellleHWe XuMudeckoro paBHoBecusa? [losicHuTe, YTO O3HA4aeT
CMEIEHUE XUMUYECKOTO PABHOBECUS «BJIEBOY, «BIIPABO»?

Chopmymupyitte mpuniun Jle-Illarense. Kyna cmemaercss paBHOBecHe MpU TMOBBIMIEHUW WU
MTOHIKEHUU TeMIIepaTyphbl, 1aBIEeHUS, KOHIICHTPAIIH ?

PA3EJI 8. 9JJIEKTPOXUMHNYECKHUE ITPOLECCHI. KOPPO3US METAJIJIOB.

Yrto u3yuaer 37eKTpoXuMus? 3a CYET 4ero NPOTEKAr0T JIEKTPOXUMHUUECKHUE ITPOLECCHI?

UTo Takoe OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE peakuuu? JlaiiTe onpeneracHue MOHATUAM «CTEIECHb
OKHUCJICHUS», «BOCCTAHOBUTENDbY», «OKHUCIIHUTEIb)», «OKUCIEHUE», «BOCCTaHOBICHHUE». IIpuBemure
MIPUMEPBHI.

Yro takoe anexTpoasl? M3 yero u3 usrorasiausaroT? Kakue npoueccel IpoucXoasaT Ha MOBEPXHOCTU
METAJUIMYECKOT0 3JIEKTPOa MPH MOTPYKEHUH €r0 B PACTBOP NOHOB ATOTO K€ MeTasuia?

Kak obOpasyercst 1BOIHOI anekTpuueckuii cioi? UTo Takoe 3JeKTpoAHbINA NoTeHIHan?

Uro Takoe paBHOBECHBIN 3IeKTpoIHbIN noteHuuan? Kak on ob6o3Hauaercs, B ueM umepserca? Uro
XapakTepu3yer 3Ta BennunHa? OT 4ero oHa 3aBUCUT?

Uro Takoe craHIapTHBIM BOAOPOAHBIN 3yeKkTpoa? [[ns ywero oH ucnoisb3yercsa? Yemy paBeH ero
AJIEKTPOAHBIN OTEHIMA?

Uto Takoe cTaHIApPTHBIA SJICKTPOAHBIM ToTeHHuan Metama? Kak oH o0o3Hadaercs, B ueM
n3mepsiercsa? Yro xapakrepusyer gaHHas BenuunHa? Kakue 3HaueHHs OHa MOXKET IPUHUMATh?

Ot kakux (aKTOpOB 3aBUCUT SJIEKTPOAHBIA moTeHnuan? I[lpuBenute MOTHOE W COKPAIICHHOE
ypaBHeHuss Hepucra. IlosicHuTe, Kakue BeIMYMHBI TaM UCIOJIB3YIOTCA. B Kakux ciydasx
HCIOJIB3YIOTCS 3TH YPaBHEHHUA?

23

CornacoeaHa Ha noptane Ne 9831



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27,

28.

29.

30.

31.
32.

33.

34,

35.

36.

UTo mokasbIBaeT Pl JIEKTPOXUMHUYECKHX HanpskeHUM metauioB? Kak pacronoskeHbl METalljibl B
sToM psiay? C ueM cBsi3aHa BOCCTAaHOBHTEIbHAS CIIOCOOHOCTh METAIIIOB?

Urto Takoe rampBaHMueckuii oanemeHT? W3 dero oH cocroutr? WM3o0pasute yCTpPOWCTBO
raJlbBAaHUYECKOT0 JIEMEHTA.

Kak 3apskeHbpl karoq M aHOJA B TajlbBaHMYECKOM 3jeMeHTe? Kakue mponeccsl MpoTeKarT y HuX
noBepxHocTu? ['1€ BO3HMKAET 3JIEKTPUYECKHM TOK B TraJlbBAHWUYECKOM 3jieMeHTe? B kakom
HaIlpaBJICHUU JBUKYTCS 3JIEKTPOHBI B TaJIbBAHUYECKOM dJI€MEHTE?

Ha npumepe ranpBanmdeckoro aneMeHTa lanmansa-AkoOn pacckaXxuTe Kakue 3JIEKTPOXMMHUYECKHE
IpOLIECChl TaM IpoTeKaroT. Hanmumure ypaBHEHHs peakuuid Ha KaToAe U aHOJE.

Kak 3anuceiBaercs cxema rajipBaHuyeckoro anemenTa? [Ipusenure npumep.

Uro Takoe 3JEKTPOABMKYIAs cuila TajdpBaHudeckoro sjemeHTta? Kak oHa o0o3HauaeTcs, B ueM
n3mepsiercs? Kak ee MOXKHO paccuuTaTh?

Uto Ttakoe snekrposm3? M3 4yero cocTtouT cucTema, rie MHpoTekaeT 3ekTponus? M3o0pasute
rpaduUecKu.

Kak 3apspkeHsl karoq u aHoa npu snektposmse? Kakue mnporeccsl NMpOTEKarT y MOBEPXHOCTH
3JIEKTPO10B?

Kakue Tunbl 35I€KTPOAOB HUCHONB3YIOTCA MpHU 3eKTposuize? M3 4ero oHM H3roraBiuBaroTCs?
[IpuBenuTe NpUMEpBI.

KakoBbI 3aKOHOMEPHOCTH IPOTEKaHUS AJIEKTPoau3a B pacmuiaBax? Kakue mpouecchl IpoTeKaroT Ha
a”oje u karoae? [IpuBeaure npumep.

KakoBbl 3aKOHOMEPHOCTH NPOTEKaHUs 3JEKTpoJin3a B pacTBopax? Kakue mpoiecchl IpoTeKarT Ha
anone u karone? [IpuBeaure mpumepsl.

Chopmynupyiite 1 u 2 3akonsl @apazes. [IpuBeaute nx maremaTuueckoe Bblpaxenue. [loscHure,
KaKye BEJIMYUHBI TaM MCIIOJB3YIOTCS M MX €IUHUIBI u3MepeHus. JlJisi KakuxX pacyeToB MPUMEHUMBbI
3TH 3aKOHbI?

Uro Takoe BbIXo 110 TOKy? Kak ero Mo>xHO paccuuTarsb?

Uro Takoe koppo3usi MeTaiioB? Uem xapakrepusyerca mpoiecc kopposuu? I[louemy kopposus
HEraTHBHO BJIMSET Ha METAJUIMYECKUE KOHCTPYKLUU U U3Aenus?

Uro Ttakoe xumuyeckas kopposus? B kakux cpemax oHa mporekaer? Kakue OBIBAIOT THIIBI
XUMHUecKkol koppo3un? [IpuBeante npumepsl.

B yem 3aknroyaeTcss MEXaHHU3M XUMUYECKON Koppo3un? Hanumure ypaBHEHUs peakluid, IPUBEINUTE
TIPUMEPBHI.

Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XUMHUYECKol Koppo3uu? [Tlouemy y HEKOTOPBIX METAJIIOB CO
BPEMEHEM CKOPOCTh Koppo3uu 3ameyiserca? Kakas cpena cnocoOCTBYeT MPOTEKAHUIO KOPPO3UU?
[IpuBenure npumepsl. [louemy ¢ poctom TemnepaTypsl CKOPOCTh KOPPO3UH BO3PACTAET?

Kaxue mecra B u3ienusix 1 KOHCTPYKIUSX SBISIOTCS KOPPO3UOHHO OMACHBIMU U IToueMy?

UTo Takoe 31eKTpoXuMHUUecKast Koppo3usa? B kakux cpegax oHa mpoTeKaeT?

B ueMm 3akmrouaeTcst MeXaHU3M JJIEKTPOXUMHUYECKOi koppo3un? Kakas cpena et cmocoocTByeT?

Ha npumepe koppo3uu cTanu KHUCIOPOAOM BO3yXa BO BIIAXKHOM Cpele MOSICHUTE MeEXaHU3M
MIPOTEKAHUS AEKTPOXUMUYECKON KOPPO3HUHU.

Kakue merannsl Hanbomnee noaBepxkeHbl Koppo3uu? [louyemy HEKOTOpBIE METaUIbI, HECMOTPSL Ha UX
BBICOKYIO BOCCTAHOBHUTEIIbHYIO CIIOCOOHOCTB, HE MojBepraioTcsi koppo3uu? Ilpusenure mpumepsl
TaKMX METaJUIOB.

[lepeuncnure METOIBI 3aIUTHI METAIIOB OT KOPPO3UHU.

Uro Takoe jerupoBanue MeTaioB? Kakue BemiecTBa BBICTYNAIOT JISTUPYIOIIMME J00aBKaMU U Kak
OHU BIIMSIOT Ha cBoMcTBa Metaia? IloueMmy mnpu JIETHPOBAaHMM MeETalyla CKOPOCTh KOPPO3UH
3amemnsiercs? Yem 00yCIIOBIEHO TO, YTO COBPEMEHHBIE CTANIN SBIISIOTCS HEPKABEIOIUMHU?

UYrto Takoe 3amuTHBIE TOKPBITHUS? 113 4ero oHu U3roTaBInBarOTCsA?

B ueM oTiMune KaTOOHBIX U AHOAHBIX METAUIMYECKUX MOKPHITUM? TloscHUTE MEXaHW3M 3alUThI
TaKuX MOKPHITUHN Ha IpuMepax. Kakue HeToCTaTKH €CTh Y TOTO MJIM WHOTO TUTIA TTIOKPBITHS?

N3 dero u3roraBiIMBalOT HEMETAUIMUECKHE 3auiuTHble MOKpbITUsA? [IpuBenure mpumepsl. KakoBbl
HEJIOCTATKU TaKUX MOKPBHITHI?

Ha yem ocHOBaHBI METOABI ANEKTPOXUMUUYECKON 3aIUThI? [1osicHUTE MEXaHU3M 3JIEKTPOXUMUYECKOU
3alUThl HAa IPUMEPE METO/1a MPOTEKTOPHOM 3aIIUThI CTaTHLHOIO TPYOOIIPOBOa B MOPCKOM BOJE.
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37. Uro Takoe karogHas U aHoHAs 3ammuTa? [losicHUTE MEXaHU3M 3aIIUThI HA PUMEpax.

38. Pacckaxure 00 U3MEHEHUH CBOMCTB KOPPO3HOHHOI cpenbl. KaknuMu criocobamu oHO JocTuraercst?

39. Kakue dakTtopsl HY)XHO YYHUTBHIBAaTh NPH KOHCTPYMPOBAHWUW W3ACIWN, YTOOBI MPEAOTBPATHUTH
IIPOLIECCHI TPOTEKAHUS KOPPO3UHU?

KOHTPOJIBHBIE PABOTbI
(TEKYIIUH KOHTPO.Ib 3HAHUM)

Tembl KOHTPONBHbIX pa60T:

Tema 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMHUH

Tema 2. Ctpoenue aroma. [lepuoguueckuii 3aKOH U MEPUOAMYECKAS CUCTEMA XMMHYECKHX 3JIEMEHTOB
JA.N.Meunneneena.

Tema 3. XumMudeckas CBs3b.

Tema 4. OCHOBHBIE KJIACCHI HEOPTAaHHMUECKUX COCAMHEHUH. PeakimoHHast CtoCOOHOCTD BEIIECTB.

Tema 5. PacTBOpBL.

Tema 6. DHEpreTuka XUMUUECKHUX MPOIIECCOB. XUMHUYECKasi TEPMOIMHAMHUKA.

Tema 7. Xumuueckasi KUHETUKA. XUMHUYECKOE PABHOBECHE.

Tema 8. Dnekrpoxumuyeckue nporeccol. Kopposust Meranios.

IIpumepbl BApMAHTOB KOHTPOJIBbHBIX padoT

KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE ITOHATHUA U 3AKOHBI XUMUHN»

=

Onpenenure sxBuBanieHTHYI0 Maccy NayCOs.
Ckompko Mosiekya conepxkutcs B 0,2 mons NH3?

3. Kakoit 00bem okcuga yrinepoaa (IV) Beimenurcs (H.y.) IpH TepMHUYecKOM pasznoxkeHuu 200 kr
CaCO3?

N

KOHTPOJIBHAS PABOTA Ne2 «CTPOEHUE ATOMA. CTPOEHHUE ATOMA.
NEPUOJUYECKUM 3AKOH U MTEPUOJUYECKAS CUCTEMA XUMHUYECKHUX
SJIEMEHTOB I.U.MEHJAEJIEEBA»

1. HanummuTte 37eKTpoHHYIO KOH(pUrypanuo atoma Br. Ykaxute, K kKakoMy NepHojy, TpyIe,
MOATPYIINE U CEMENCTBY OTHOCHUTCS 3TOT 3JieMEeHT. Kakue 3JeKTpOHBI y 3TOro 3JIEMEHTa
SIBJISIIOTCS BaIeHTHhIMHU? KakoBa MakcHMasibHasi BaJIGHTHOCTh ATOTO 3iemeHTa? [IpuBenure
ANEKTPOHHO-TpaduyecKkoe U300paKeHHe BaJCHTHBIX JJIEKTPOHOB U  ONUIIUTE UX
KBaHTOBBIMU 4HciaaMH. Kakumu cBoiicTBaMu 00jamaeT 3TOT djeMeHT? OOBsSICHUTE, UCXO
U3 DJIEKTPOHHOU KOH(UTYpAIMK SJIEMEHTA U TIOJIOKEHUS B TIEPUOMUECKOM crcTeMeE.

2. B xakoM mepwoje, Tpynmne W IOATPYIIE HAXOJHUTCS JJIEMEHT, €CIIM €ro JJICKTPOHHAS
KOH(UTyparys 3aKaHYMBaeTCs Ha 5s'4d°. Hasosute 10T 3nmement. Kakumu cBOHCTBaMH
0o0JlalaeT 3TOT DJIEMEHT — OKHCIUTEIbHBIMH WIIH BOCCTAaHOBHUTEIBHBIMU? OOBICHUTE
o4emy.

3. Kaxkoit u3 snementoB — B mim C Oyner oOianaTh 0oJiee BRIPAXKEHHBIMH HEMETATHICCKIMHE
cBoiictBamu? Kakumu cBoiicTBamu OyAyT o0lagaTh COEIWHEHUS OSTUX DJIIEMEHTOB —
KHUCJIOTHBIMHU WJIM OCHOBHBIMH? OOBSICHUTE C TOUYKH 3PEHUS AJICKTPOHHON KOH(HUTypaluu u
MIOJIOKEHHUS PJIEMEHTOB B IEPUOIUUECKON CUCTEME.

KOHTPOJIBHAS PABOTA Ne3 «XUMHNYECKASA CBA3b»

1. Jlna xumuueckux Bemiects Cly, CuSO4, N,O
a) ONpENETUTh CTENCHb OKHCICHUS DJIEMEHTOB; 0) ONMpENeNuTh BAJICHTHOCTH AJIEMEHTOB; B)
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HapUCOBATh CTPYKTYPHBIC (POPMYIIBI; T') ONIPEACIUTD THIT XUMUYECKON CBS3H.

2. Jlns Bemects: Py, CrCls, Zn, H,O
a) yKa3aTh THUI XUMHUYECKOH CBS3HU; 0) OMPENEIUTh THUIT KPUCTAIUTMYECKON PEIICTKH; B) yKa3aTh
KaKuMU PU3NIECKUMU CBOWCTBaMHU 00J1a/1aeT JaHHOE COSAMHCHHE, OTBET MOSICHUT.

3. IlpuBenute smeKkTpoHHO-Tpaduueckoe u3oOpakeHHe atomMa B B OCHOBHOM M BO30YKIEHHOM
COCTOSTHUM, HAIUIIUTE JIEKTPOHHBIC KOH(Uryparuu. Kakas BaJIEHTHOCTh XapakTepHA ISl 3TUX
coctosiHuii? [IpuBenute npumepsl COETUHEHUN ¢ JAHHOW BaJICHTHOCTBIO.

KOHTPOJIbHASI PABOTA Ned «OCHOBHBIE KJIACChI HEOPTAHUYECKHAX
COEIMHEHHNU. PEAKITMOHHAS CIITOCOBHOCTbD BEHIECTB»

1. Vkaxure, K KaKUM KjIaccaM COCIUHEHUH (TUAPOKCUIBI, KUCIOTBI, COJIM, OKCHJIbI, OWHApHBIE
coeaMHeHus) oTHocATcs cienyromue BemectBa: Na,O, HySO4 Cu(OH),, Ca(NOs),, Ba(OH),,
H3PO4, Na,COg3, SOz, CaS, AIN. HazoBute 3TH COeIUHEHHUS.

2. Kakwue turmsl coneld MoryT o0pa3oBbiBaThes npu peaknuu HoSO, 1 NaOH? Hanmmmure ypaBHeHuUs
peaKkiuii, YKaKUTE TUII COJIH, TAaWTE HA3BaHUS MOJYYCHHBIM COCAMHEHUSM.

3. Uro Takoe amdotepHocTh? Hamummre ypaBHEHHUs peaKIMH, IOKa3bIBarolue amM(pOTEpHBIHA
xapaktep Al;O3. YkakuTe, K KaKOMy KJIacCy COCIMHEHUH OTHOCSTCS MPOAYKTHI PEaKIIHid,
HA30BUTE MOJYYCHHbBIE COCIMHECHHUS.

KOHTPOJIBHAS PABOTA NeS «PACTBOPBI»

1. Ilpu pactBopenuu 5,0 r BemectBa B 200 r BOABI MOJy4YaeTCs HE MPOBOJAALIMM TOK pacTBOD,
KPUCTAJUIM3YIOLIUICS TTPU 1,45°C. Ompenenure MOJEKYISPHYIO MacCy pacTBOPEHHOTO
BEILIECTBA.

2. CocTaBbTe ypaBHEHHS BCEX BO3MOXKHBIX PEaKLUil B3aUMOEHCTBUS Tuapokcuna kodanera (II)
OpPTO-MBIIIBSAKOBOM KUCIOTHl. Ha3oBuTe MNPOAYKTBl 3TUX B3aWMOJEHCTBUMN, HpPUBEIUTE MX
rpaduueckue GopMyJibl U YpaBHEHUS UX 3JEKTPOIUTHUECKOMN AUCCOLMALINN.

3. Paccunraiite pH u pOH 0,49 %-Horo pactBopa ceproii kucmots (= 1,0 r/em).

KOHTPOJIBHASA PABOTA Ne6 «<9HEPTETUKA XUMHWUYECKUX ITPOLHECCOB.
XUMHNYECKAA TEPMOANHAMMUKA»

1. Paccumraiite TeruioBoii 3¢¢exT peakuuu oOpa3oBaHus okcuzaa cepbl  (1V), 3anummuTe
TEPMOXMMUYECKOE YpaBHEHHE peakIuH. Berumciaure maccy mpopearupoBaBIIEH Cepbl, eclad B
pe3yibTare peakuu BbaeanIoch 92,8 kK TeNIoTHI.

Sime) + O20) = SO2¢)

2. PaccunrtaB u3MeHeHHE dHEprin I'n66ca, ycTaHOBUTE, BO3MOXXHO JIM CAMONPOM3BOJIBHOE
nporekanue peakuuu mpu 35 “C.

MGCOj3ms) = MYO gy +CO2)

KOHTPOJIBHASA PABOTA Ne7 «XXUMHNYECKASA KHHETUKA. XUMHNYECKOE
PABHOBECHE»

1. Hanmmmre KHHETHYECKOE YPABHEHUE PEAKIIHH:
O3 + NOg) = Oz¢) + NOgy

2. Kak M3MeHHTCS CKOPOCTh PEaKIli, €CJIH: a) B CHCTEME YBEIUYHTh JaBJICHHE B 3 pa3a; 0)
YBEIUYNTh KOHLEHTPAIIMIO 030HA B 2 pa3a; B) YBEJIMUYUTh KOHIIEHTpaLuio okcuaa azota (1) B 3
pasa.

3. TemmneparypHblii k03(duimeHT ckopocTu peakuuu paBeH 4. Ha CKOIBKO TIpagycoB HYKHO
YBEJIMUUTH TEMIIEPATypy, YTOOBI CKOPOCTh peakliuy Bo3pocia B 64 paza?

4. Omnpenenure 3HEPTUIO aKTUBALIMM PEAKIMM, KOHCTaHTa CKOpocTH KoTopod mpu 298 K paBHa
3,1-10™*, a mpu 313 K cocrasmster 8,2-107.
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KOHTPOJIbBHAS PABOTA Ne§ «(QJIEKTPOXUMHNYECKHUE ITPOLHECCHI. KOPPO3US
METAJLJIOB»

1. 3amucarh cxeMy TajJlbBAaHUYECKOTO DSJIEMEHTAa, COCTOSINEro M3 BHUCMYTOBOTO M ILIMHKOBOIO
AJIEKTPO/IOB, IOTPYKEHHBIX B PAcTBOPHl CBOUX COJIEH; HAmMcaTh YPaBHEHHS AJIEKTPOJHBIX
MPOIIECCOB; HANKCATh YpaBHEHHE PEaKIUH, KOTOpas MPOTEKAeT B TajlbBAHMYECKOM DJIEMEHTE;
paccuuTaTh MEKTPOABIKYIILYIO CHIY T'aJlbBAHUYECKOTO AJIEMEHTA MPU CTAaHAAPTHBIX YCIOBUSX;
paccuuTaTh 3JEKTPOABUKYILYIO CHIY TallbBAHUYECKOTO 3JIeMEHTa Ipu Temneparype 30 °C u
KOHIICHTPAUSIX HOHOB C(Bi3+) = 0,1 monp/m; C(Zn2+) = 1 moub/11.

2. Kaxkue nmpoayKTbl 00pa3yroTcs IpH eKkTpoin3e BogHoro pacteopa CaCl,? Hanuimre ypaBHeHusI
ANEKTPOAHBIX TMpoleccoB. Bpruncianre maccy Wi 00beM MPOAYKTOB, BBIICISIONIMXCS Ha
3JIEKTPOJIax, €CIM B IMpoIecce ueKTpoau3a 3arpadeno 10722,2 K snekTpuuectsa, a BBIXOH IO
TOKy coctaBisieT 90%.

WHAOUBUAYANDBHDIE 3AA0AHUA

I[Ipumepbl BApHAHTOB MHAUBHAYAJIbHBIX 32/1aHU I

HNupnBuayanbsHoe 3aanne « OCHOBHBbIE TOHATHS M 3AKOHBI XMMHUID)
BAPHUAHT Nel0
OnunakoBoe 11 uncio moaekyn B 0,5 r azora u 0,5 r merana?
2. BBIYHCIINTH MOJSPHYIO MAcCy BEIecTBa, el Macca 500 M1 ero napo npu 87 °C i nanennn 96 klla
pasHa 0,93 1.
3. Haiitu ¢akTop 3KBHBAJCHTHOCTH M YKBUBAJICHTHYIO Maccy 3iieMeHToB B coenunenusx: MgO, NiCly,
CaF,.
Haiitu sxBuBanentHsie Maccol coeaunenuii: HNOs, Cr(OH)sz, Co(NO3),, P2Os.
Omnpenenure 00beM a3oTa (H.y.), MCIOJIB30BAaHHOTIO JUIsl CMHTE3a aMMMakKa, €CiM MOoJy4deHo 8,5 r
MPOAYKTA PEaKIUH.

=

o s

NupnBuayansHoe 3aganne «CTpoeHne aToMa. NepuoANYecKuii 3aKoH
U epruoanYecKasi cucreMa xXumuieckux daemeHToB [I.1. MenpaeneeBa»
BAPUAHT Nel3

Hanummre snekTpoHHbIe KOHPUTYpaLlUU CIETYIOIMIUX aTOMOB U MOHOB: N, Ba*", CI".

2. B kakoil rpymme, moiarpymmne u mepuoie HaxoauTcs diaemeHT Sh? K kakomy cemeiicTBY OH
OTHOCHUTCSI? VYKaXuTe, Kakhe OJJIEKTPOHbI Yy ATOr0 JJIEMEHTAa SBIAIOTCS BajleHTHbIMU. KakoBa
MaKCUMaJlbHasi BJIGHTHOCTh 3TOro 31emMenTa? [IpuBeaute 31eKTpoHHO-rpaduieckoe n3o0paxeHue
BaJICHTHBIX 3JIEKTPOHOB, OMHIINUTE UX COCTOSIHUE KBAHTOBBIMU YHCIIAMHU.

3. B xakom mepuoze, rpynine 1 NOArpyInIe HaxoqUTCs JIEMEHT, €CIH ero JeKTPOHHAs KOH(UTyparus
zakaHuuBaercs Ha 65°5d'°. HazosuTe 5TOT >ieMeHT. Kakumu cBOHCTBAME 0071a1a€T ITOT DIIEMEHT —
OKHCIIUTEIbHBIMH WM BOCCTAHOBUTEIBHBIMUA? OOBSICHUTE TOYEMY.

4. Kakoit u3 snementoB — Mg unu Cl O6yner obnagath Oojee BBIPa)KEHHBIMH HEMETATTMYECKUMHU
cBoiicTBamu ? Kakumu cBoiicTBamu OyayT oOiajgaTh COSAMHEHHS 3TUX JIEMEHTOB — KHUCIOTHBIMH
Wi OCHOBHBIMH? OOBACHUTE C TOYKH 3pPEHHUS DJIEKTPOHHOW KOHQUIypaluu U TOJOXKEHHS
3JIEMEHTOB B IEPUOINYECKON CHCTEME.

5.V kakoro aeMenTa paguyc aroma oobiie — y Li mau Cs? OOBSCHUTE ¢ TOUYKH 3PSHHS 3JICKTPOHHOM
KOHHUrypalMi M TMOJIOXKEHHUS 3JIEMEHTOB B Nepuoandeckoil cucteme. Kak 3To BiuseT Ha ux
XMMHUYECKHE CBOMCTBA?

=

NuauBuayanbHoe 3a1anne «XuMHYecKast CBA3b
BAPHUAHT Ne25

27
CornacoeaHa Ha noptane Ne 9831



1. M306pa3ure cTpyKTypHbIE (OPMYIBI CIACAYIOIIUX COCAMHEHUH M YKaXXUTE BaJIEHTHOCTh M CTEMEHb
OKHCIIEHHSI KaXKIOro »jaeMeHTa B dTux BemiectBax: Al,Osz, AsS,03, Cly, HoS, CuSO4. Vkaxkure T
XUMUYECKOH CBSI3U JUISl KAXKA0TO COCIUHEHMSL.

2. Onpenenute TUI KPUCTAUIMYECKON pemieTKu s ciaenyromux coeaunenuit: NaF, CoSOy,, Si, Pb, Na.
Kakumu ¢usnueckumu cBoiicTBaMH (IIPOYHOCTh CBSI3M, TeMIleparypa IIJIaBJICHHs, MEXaHHUYECKUe
CBOWCTBA, AJIEKTPOIIPOBOIHOCTH) 00J1a/1al0T JaHHBIEC COSIMHEHHS U TIoYeMy?

3. IlpuBeaure 3neKTpOHHO-TpaduuecKoe H300pakeHHe BAJIEHTHBIX SJIEKTPOHOB aroma P Bo Bcex
BO3MOXXHBIX COCTOSIHHSIX (OCHOBHOE, BO30YkIeHHOE). Kakyio BaleHTHOCTh MOKET MPOSBIATEH (hochop
B 3TUX cocTOsHUIX? [IpuBeuTe npuMepsl COeAMHEHHH, YKaKUTE BaIEHTHOCTh (ocdopa.

4. Kakyro reomerputo umeer monekyna AlF3? IlpuBenute anekTpoHHO-Tpaguueckoe H300paxeHue
BAJIECHTHBIX 3JIEKTPOHOB B3aMMOJEHCTBYIOIIUX AaTOMOB, YK@)KHUTE, KaKM€ U3 HHUX Y4YacTBYIOT B
o0pa3oBaHMM XUMHUYECKUX cBs3eil. KakoB tunm ruOpuamsammu aroma amomuHus? Hapucyiite
IIPOCTPAHCTBEHHYIO CTPYKTYpY 3TOH MOJIEKYINbI, IOKaXUTE€ IEpEeKpbIBaHHE aTOMHBIX OpOUTaleH,
YKa)XUTE TUIIBI CBsI3eH (TT,0).

5. Ucnonb3yss 3HaueHUs] OTHOCUTEIBHOM 3JIEKTPOOTPULATEIBHOCTH, PACHOJOXKUTE  CIELYIOLIUe
coenuHeHus: B mopsiake Bo3pactanus moHHocth cBsizu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux
CTPYKTYypHBIE (DOPMYJIBI M YKaXUTE, K KaKOMY aTOMYy CMELIAETCsl 3JIEKTPOHHAsl IJIOTHOCTh B ATHUX
COCMHEHUSIX.

NupuBuayansHoe 3aganne «OCHOBHbIE KJIACCHI HEOPTAHHYECKUX COeTNHEHM
BAPUAHT Ne5

1. Harmmure hopmysibl BEmIECTB: CyabdaT JUTHS, TIEpXJIOpaT aMMOHUS, HOJIU] CBUHIIA, THIPOKCHU]T
mapranna (I1), ruapokcun maraus, oprodochopHas KUCI0Ta, a30THCTas KKCI0Ta, okcua ceunia (1V),
oxcu xpoma (VI), okeua pocdopa (I11).

2. HazoBwurte crieayromue COeAMHEHMS 110 COBPEMEHHON HOMEHKIIATYPE U YKaKUTE, K KaKOMY KJ1accy
HEOPraHUYECKUX COCTUHECHUH (KUCIOTHI, COJIM, OCHOBAaHUS, OKCHUJIbI, OMHAPHBIC COCTMHECHNUS) OHU
otnocsrcs: CdS, H,SOgz, LiH, TiO,, KMnO4, RbOH, HCIO, MgsN,, Sn(OH),, MnO. Hanwumute
YpaBHEHMS JIEKTPOIUTUUECKOMN TUCCOIMALINY 3TUX COCTUHEHUH.

3.Hanummre ypaBHEHUs peakiuii:

a) Ag + HNO3(K0HH) =...; 6) Fe,O3 + NaOH =...; B) CaCl, + Na,COs =...;

T) Ca(OH)z + H3PO4=.. ; ) Si+0,=...; e) CaO +SiOy =...; xK) Hy + Clh=..;

3) Li +H,O =...; u) HI + AgNO3=...; k) SO, + H,O =...

4. Kakue npoyKThl MOTYT OBITh MOJy4eHbI B pe3ynbrare peakimu Zn(OH), ¢ HCI? Hanummre
ypaBHEHUsI PEaKLUii, YKa)KUTE TUITBI 00Pa3yIOIIUXCs coJiel (KUciast, OCHOBHAsI, HOpMallbHast), TaiTe
Ha3BaHUS MMOJYYECHHBIM COCTMHEHHSIM.

5. Hanummre ypaBHEHUs peakiuii, ¢ TOMOIIbI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEIYIOLIUE
npespatienus: Fe — FeO —FeSO, — Fe(OH), — FeCl.,.

NuausuayanbHoe 3axanue «PacrBoposn)
BAPUAHT Nel

1. Kaxoii o6vem 50% pactBopa KOH (p = 1,538 r/em’) Tpebyetcst ans mpurorosienus 3 a1 0,1 M
pactBopa KOH?

2. KakoBa MoisipHas U HOpMajibHast KoHIeHTpauuu pactBopa H2SO3, 700 ma xotoporo conepxkar 20 r
H,SO3?

3. B 250 M pactBopa coaepxutcs 7,5 T CuSO4-5H,0. PaccunTarh MOISPHYIO KOHIIEHTPAIMIO PacTBOPA
cynbdara Menu.

4. HackombKO MOBBICUTCS Tyyn U TOHU3UTCS T55, pacTBOpA MO CPABHEHUIO C YUCTOM BoAoM, ecniu B 100 T
BOJbI pacTBOpuUTh 60 T caxapo3sl C1oH20011?

5. Haligute MomnsipHY:0 Maccy HERJIEKTpOJIUTa, €cliu Mpu pacTBopeHuu 28 1 BemiectBa mpu 27°C
ocMoTtnyeckoe nasienue cocrasuio 700 kITa. O6wem pactBopa 1 1.

6. IIpu 100 °C naBneHue HACHIIIEHHOTO Mapa HaJl pacTBOpoM, coaepxamnium 0.05 moinb cynbdara HaTpus
B 450 1 Bozpl, paBHo 100, 8 xI1a. OnpenenuTs KaKyuryrocs CTeNeHb AUCCOLUAINH CyIb(aTa HaTpusl.
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NuauBuayanbHoe 3a1aHle « JHEPreTUKA XMMUYECKUX NMPOoIeccoB. XUMUYECKAs TEPMOAUHAMMKA»

1.

BAPUAHT Ned
PaccumnTaiite TerioBol 3¢ ¢eKT peakuuu, 3aMUIIATE TEePMOXMMHUYECKOE YpPaBHEHHE PpEaKIUH.
Ckoutbko Oapus M KHCIIOPOJia B rpaMMax BCTYIHJIO B PEAKIUIO, €CIM B X0Je Heé BhiAeIniIoch 2740
kJ[>x TennoTs1?
ZBa(mg) + Og(e) = ZBaO(mg)
PaccuntaB uamenenue sHepruu ['mb0ca, ycraHoBHTEe, IPU KaKoW TeMmIepaType Hauboiee BEepOsSTHO
MpOTEKaHWE JAHHOW peaKkuu — npu 25 OC wm mipu 100 0c?
ZnO(mg) + CO(Z) = Zn(mg) +COZ(2)
[Tokaxute pacueToMm, MpPU KaKUX TemIepaTypaXx BO3MOXHO MPOTEKaHWU pPEAKIUH B MPIMOM
HaIPaBJICHUU.
N2 + Oze) = 2NO)
NupuBuayanbHoe 3aganne «XuMHYecKass KHHETHKA. XMMHYeCKOe PAaBHOBeCHEe»
BAPUAHT Ne27
Hanummre kuHeTnyeckoe ypaBHEHUE PEAKIIUU:
Cmg) + H20p) = COp) + Ha
Kaxk n3meHuTCsl CKOPOCTh peakiifm, €Clii: a) B CUCTEME YMEHBIIIUTH JaBJICHHUE B 3 pa3a; 0) yBEIUYUTH
KOHIIEHTPAIIMIO MapoB BOABI B 3 pa3a; B) YMEHBIINTh KOHIIEHTPALIMIO MTaPOB BOJBI B 2 pasa.
Omnpenenuts TeMIrepaTrypHbli KOI(PQOUIMEHT CKOPOCTH pPEAaKLUWH, €CIU TPH  [OHWKECHUH
TeMIeparypsl Ha 45 °c peakuus 3aMeInIach B 25 pas.
Peakuust nporekaet npu 20 oC. OHeprus aKTUBAllMU PeaKlUU B OTCYTCTBUU KaTaiu3aTropa paBHa 75
k/[x/Monb, a B mpucyTcTBUM KaTanuzaropa — 50 k/[x/mMonbs. Bo ckonbko pa3 Bo3pacTtaeT CKOPOCTh
peakuuu B IPUCYTCTBUM KaTajnu3aropa’?
B kakom HarpaBieHuu OyAeT MPOUCXOIUTh CMEIIEHUE PABHOBECUS PEaKIINH
S(mg) + 2N20(3) = 802(2) + 2N2(2) ; AH=-460 K/{oic
€CJIH: a) YBEJIUYHUTH TEMIEPATYPY; 0) YMEHBIIUTH JIaBJICHUE B CUCTEME; B) YBEITUUUTH
KOHIIEHTpanuio okcuaa azota (1).
3anuuuTe BhIpa)KeHNE KOHCTAHTHI PABHOBECHS JIJISl PEaKIIUU:
Hoe) + o) = 2RIy,
BbruncnuTh KOHCTaHTY paBHOBECHSI peaKklluu, €Clii HadaibHasi KoHLeHTpauus Hy 6pi1a paBHa 0,5
MOJIb/JI, HauaJibHas KoHUeHTpauus l; - 0,2 MOb/1 1 K MOMEHTY paBHOBecHs Ipopearupoaio 20%
BOJOpPOJA.

NuamBuayanbHoe 3agaHne «JIeKTPOXUMHYecKHe npouecckl. Koppo3usi Mmerasiios»
BAPUAHT Ne29

3anucaTh CXeMy TaJbBaHMYECKOTO 3JEMEHTa, COCTOSAILIEr0o M3 KOOaJbTOBOIO U KaJMHUEBOTO
AJIEKTPO/IOB, TMOTPYXKEHHBIX B pPAcTBOPHl CBOMX COJIEH; HamMcaTh YpPaBHEHHUS BJIEKTPOIHBIX
IIPOLIECCOB; HAaNUcaTb YPAaBHEHHE pEaKIMM, KOTOpas IPOTEKaeT B TallbBAHUYECKOM DIIEMEHTE;
paccuuTaTh MEKTPOABIIKYILYIO CHUITy TajlbBAaHHYECKOIO 3JIEMEHTa NpPU CTAHJAPTHBIX YCIOBUSX;
PACCUMTATh DIEKTPOABIKYILYIO CHIy TalbBaHHYECKOTO siMeMeHTa npu Temmeparype 30 °C u
koHueHTparmsx nouos C(Cd?") = 0,4 mons/1; C(Co%*") = 0,3 moub/i1.
JUid cienyromux BELIECTB HANKUCATh YPABHEHMS AJIEKTPOAHBIX IPOLECCOB IPU DIIEKTPOJIU3E U
yKa3aTb, KaKie MPOoIyKThl 00pa3yroTcs Ha KaTo/e U aHOJIE:
a) pacruiaB CaBr, ¢ nHepTHBIMU 3JeKTpoiaMu; 0) pacTBop HBr ¢ IMHKOBBIM aHO/I0M; B) pacTBOp
Sr(NOs3); ¢ rpadutoBbiME d1ekTpoaMu; T) pactBop COSO4 ¢ HEPACTBOPUMBIMHU HJIICKTPOIAMH.
Kakne mnpomykTel o00pasyroTcs mpu odnekTpoim3e BomHoro pactBopa KCl ¢ wHepTHBIMEH
anekTpoaamu? HamuinuTe ypaBHEHUS S3JIEKTPOAHBIX IpoleccoB. Belumcnuth maccy wiM o0beM
MPOAYKTOB Ha BIIEKTPOAAX , 0Opa3yloomuxcs MpU MponmyckaHuu Toka cuioi 10 A B Teuenun 30
MHHYT, €CJIA BBIXOJI TpoayKTa cocTaBiseT 70%.
CocTaBUTh CXEMY KOPPO3MOHHOTO TaJbBaHUYECKOI'O 3JIEMEHTA, BO3HUKAIOIIEIO BO BIIAXKHOM
BO3JyX€ IpPHU KOHTAaKTe aJOMHHMA M Xpoma. HammcaTb ypaBHEHHs SJIEKTPOIHBIX IPOLECCOB U
ypaBHEHHUE IPOLECCA KOPPO3HH.
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5. 1IMHKOBYIO MIACTHHY, HOKPBITYIO MEbIO, OIYCTHJIM B PACTBOP CEPHOM KUCIOTHL. OmpenenauTe TUIT
MOKPBITUS, HAIUIIUTE YPAaBHEHUS DSJIEKTPOIHBIX MPOLECCOB KOPPO3UHU, €CIU TOKPHITUE HE
pa3pylLIeHo U B cllyyae ero pa3pylieHus, COCTaBbTE CXEMY rajlbBaHHUYECKOIO AJIEMEHTA.

IK3AMEHAIINOHHBIE BUWJIETHI
(ITPOMEXKYTOYHBIA KOHTPOJIb 3HAHUM)

INPUMEP BAPUAHTA DK3AMEHAIIMOHHOTI'O BUWIETA
Buier Nel

1. Yro Takoe suTpomusa? B kakux enumHuuax ona mimepsercsa? Chopmynupyiite 2 u 3 3aKOHBI
TEPMOJUHAMUKU. MOXET JI1 ObITh SHTPOIUS MEHbIIIE WK paBHA HYII0? OTBET MOSICHUTE.

2. llepeuncnute OCHOBHBIE BUABI XMMHYECKOH cBs3M. Kak oOpasyercss TOT WM MHOM BUA CBS3U?
JlaiiTe nX XapaKTepUCTUKY, IPUBEAUTE IPUMEPHI BEIIECTB.

3. Tlepeuncnute cBONCTBA PACTBOPOB HEAIEKTPOIUTOB. KakuM 3akoHAM OHM TTOAUUHSIOTCS?

4. Kak 3aBHCHT CKOPOCTh XMMHYECKOH peakiuu OT KOHIEHTpanui peareHToB? Cdhopmyaupyite
3aKOH JIEHCTBYIOLIUX Macc JUIsl CKOPOCTU XUMHUeCKOo peakiuu. [IpuBeaure ero MaremaTuueckoe
BbIpaXkeHHe. UTO Takoe KOHCTaHTa CKOPOCTH peakiuu? OT 4ero oHa 3aBUCUT?

5. CdopmynupyiiTe OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHHSI MAaCChl, 3aKOH ABOTAaJIpo, 3aKOH
SKBUBAJICHTOB, 3aKOH IIOCTOSHCTBAa cOocCTaBa. lIpu Kakux yclnoBUSAX M Uil KaKMX CUCTEM OHHU
IIPUMEHUMBI?

6. PaccumtaB 3HaueHue u3MeHeHHs >Hepruu ['m60Oca, ycTaHOBHTE, B KAaKOM HAMpPaBICHHUH MOMXET
nporexars peakuus npu 25 °C.

Fe203(m6) + 3C(2padmm) = 2Fe(m6) + 3CO(2)

7. Kakue mnpoaykThl oOpa3yroTcsi MpH 3lieKTpoim3e BomaHoro pactBopa MQCl,? Hamummmre
ypaBHEHUS JEKTPOIHBIX MporeccoB. Kakue konuuecTBa MpoayKTOB 00pa3yloTCs Ha 3IEKTPOoaax,
€CJIM MPOIYCKaTh Yepe3 PacTBOP TOK B TEUCHHUE Yaca cuiioit 2,5 A?

8. HanmmmuTe 351eKTpOHHYIO KOH(UTYypaluio aroma Br B OCHOBHOM M BO30YX/IEHHOM COCTOSTHHH.
VYKakuTe BaJIGHTHOCTb U IIPUMEPBI COETUHEHUH B 3TUX COCTOSHHUSX.

4METOANYECKHUE MATEPHUAJIbI

[na obecneyeHuns npouecca obyyeHna n pelweHna 3ag4a4 obyYeHUs UCNONb3YITCA caeaytolme
maTepuanbl:

— METOAMYECKME MaTepuasbl, onpeaenstoliMe NpoLeaypbl OLEHNBAHUA 3HAHUIN, YMEHUI, HAaBbIKOB
u (Mnn) onbiTa AEATENBHOCTU, XapaKTepm3yoLWwmxX 3Tanbl GopMUPOBaHUA KOMMNETEHLNIA, B COCTaBE:

OcHoBHas1 JIUTEepaTypa
1. KopoBun H.B. O6mias xumus : yaeOnuk st BTy30B / H. B. KopoBuH. - 7-e u3z., uctp. - M. : Beiciias
mkona, 2006. - 556[4] c. : un., Tadxa. - (Ilo6eauTens KOHKypca y4eOHUKOB). - bubmuorp.: c. 546. -IIpeam.
yKka3.: c. 547-558. (aymm: 218 ok3; cu3l: 1 3k3.; cu35: 1 9k3.; Bcero 220 3k3.)
2. OcHOBBI 001IeH U (pusnveckoi XUMHUM [DIeKTpoHHbIN pecypc]: YuebHoe nocodue/ M.B. TuxoHnosna,
N.A.ExumoBa; ToMckuil rocyiapcTBEHHBIH YHMBEPCUTET CHCTEM YIIPABJIECHUS U PATUOIEKTPOHUKHU
(Tomck), Kadenpa paanosneKTpOHHBIX TEXHOJOTHMM M SKOJOTMYECKOTO MOHHUTOPUHIA. - JEKTPOH.
TeKCToBbIe NaH. - Tomck: 2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
JlonmoaHuTeIbHAS JJUTEPATYpaA
1. I'muaka H.JI. O6mas xumus : yuyebHoe mocobue ans By3oB / H. JI. ['munka. - 11l-e uzn. - M.-JL. :
Xumust, 1964. - 688 c. : wi., Ta0i. - men. ykas.: ¢. 669-670. - [Ipeam. ykas.: ¢. 671-688. (aynn: 37 7k3.;
Bcero 37 9K3.)
2. AxmeroB H.C. Heopranndeckas xumus : ydyebHoe mocobue mist ByzoB / H. C. Axmeros. - M. :
Bricmias mxona, 1969. - 638[2] c. : win. - [Ipenm. yka3s.: ¢. 629-639. - b. m. (cuzl: 1 3k3.; aynm: 12 9k3.;
cu35: 2 9K3..; Bcero 15 7Kk3.)
3.  Xumus: Yuebnoe mocobue / I'. B. Cmupnos, I M. SIkynuna; MuHHCcTEpCTBO 00pa3oBaHUs

30
CornacoeaHa Ha noptane Ne 9831



Poccuiickoit  ®denepanu, ToMCkHil TroOCyAapCTBEHHBIM YHHUBEPCUTET CHUCTEM YIPABICHUS U
panuosnexkrponuku, Kadeapa texnomorun paanosnnekTpoHHoO# anmnapatypsl. - Tomck : TMIJ10, 2000. -
157 c. :wmn. (aynm: 27 2x3.; cuzl: 3 3k3.; cusS: 19k3.; Bcero 31 9k3.)

4. I'muuaka H.JIL. 3agaum u ynpakaHeHus no o0meit xumun : Yaednoe nmocobdbue s By3oB / H. JI. I'munka. -

20-e u3x., crepeotutt. - M. : Xumus, 1973. - 263[1] c. : ui. - b. . (aynn: 37 3x3.; cu3l: 19k3.; Bcero 38

9K3.)

5. Yukun E.B. Xumwus [Tekcr]: yue6Hnoe nocobue / E. B. Uukun; MunuctepcTBO 00pa3oBaHus M HAYKH

Poccuiickoit  ®denepauyu, TomCkHii TrOCyAapCTBEHHBIM YHHUBEPCUTET CHUCTEM YIIPABJICHUS U

paguosnektponuku (Tomck), akyabTeT AUCTAHIIMOHHOTO 00y4deHus. - Tomck: Onp Kontent, 2012. -

170 c.: un. - bubnuorp.: ¢. 157. (aynn: 57 7k3., cu3l: 3 3k3., cu35: 2 9K3.; Bcero 62 3K3).

6. Xumusa [DnexTpoHHBI pecypc] : yuebnoe mocodbue / E. B. Uukun ; ToMckuii rocymapcTBEHHBIN

YHHUBEPCUTET CHCTEM YyHpaBieHus u paguosnekTpoHuku (Tomck), Kadenpa pannosneKTpoHHBIX

TEXHOJIOTHH 1 9KOJIOTUYECKOTO0 MOHUTOPHUHTA. - DJEKTPOH. TEKCTOBBIE AaH. - Tomck : [0. u.], 2012. - on-

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

Y4yeOHO-MeTOAMYECKHE TOCOOMS U IPOTrPaAMMHOe oOecriedeHue

st o0ecnieyeHus AMCUMIIMHBI MCNIOJIb3YIOTCS ciaenyomue Y MII:

1. Xumus [DneKTpoHHBIH pecypc]: MeTtoandeckue yka3aHus AJsl IPOBEACHUS MPAKTHUECKUX 3aHATUN U
OpraHM3aIi CaMOCTOSTEILHON pPabOThl CTYIEHTOB MO AucHuiuinHe «Xumus»/ TuxonoBa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Yukun E.B. Jlabopatopusie pabotel mo xumum [Tekcr]: yueOHO-meroamyeckoe mocobue / E. B.
YukuH; MunuctepctBo obpa3zoBanus u Hayku Poccuiickoit @eneparuu, ToMckuil rocy1apcTBeHHbIN
YHUBEPCUTET cHUCTEeM ympaBieHuss u paauodnektpoHuku (Tomck), Kadenpa paanosnekTpoHHBIX
TEXHOJIOTHH M 3KOJIOTHYEeCKOro MoHutopuHra. - Tomck : TYCVYP, 2012. - 77 c. : wn., Taom -
bubmmorp.: c. 73. (aym: 45 3k3., cuzl: 3 7k3., cu35 : 2 3K3.; Bcero 51 3k3.)

3. Uukun E.B. CbOopuuk 3amau mo obmed xumuu [Tekct] : yuebHO-Meromuyeckoe mnocodbue / E.
B. Uukun; pen. kanna. xuMm. Hayk A. W. Tamanos; pemnm. C. . AmekcanapoBa; MUHHCTEPCTBO
obOpazoBanus u Hayku Poccuiickoit ®eneparuu, ToMCKUI TOCyaapCTBEHHBIM YHUBEPCUTET CHUCTEM
ynpasieHuss U paanodnekTpoHuku (Tomck). - Tomck: Tomckuii rocyaapcTBEHHBIH YHUBEPCHUTET
CUCTEM YIpaBIeHUs U paanodnekTpoHuku, 2015. - 296 c. (POTOM: 50 sk3.; cuzl: 1 2k3; cu3s: 5 9k3.;
ayHi: 48 3k3.; Bcero 100 3k3.)

4. Yuxkun E.B. JlaGopaTopHble paboThl MO XUMHUM [DIEKTPOHHBIM pecypc] : yueOHO-MeTOoAnYecKoe
nocoone / E. B. Uukun ; ToMmMckuil rocylapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIPABICHUS U
paguosnektponuku (Tomck), Kadenpa paanosneKTpOHHBIX TEXHOJOTHH M SKOJIOTHYECKOTO
MOHHUTOPHHIA. - OJEKTPOH. TeKCTOBble AaH. - Tomck: [6. u.], 2012. - on-line, 78 c. - b. 1.
(' http://edu.tusur.ru/training/publications/3020)

5. Yuxkun E.B. COopHuK 3a/1a4 ¥ ynpakHEeHUH 1o o0uielt xumuu [ DnekTpoHHslil pecypce] / E. B. Hukus;
ToMckuii TOCynapCTBEHHBIH YHUBEPCUTET CHCTEM YIIpaBieHHUS U pagauodnekTpoHuku (Tomck),
Kadenpa pannosneKTpoOHHBIX TEXHOJIOTUN U IKOJIOTUYECKOTO MOHUTOPHHTA. - DJIEKTPOH. TEKCTOBBIE
nas. - Tomck: [6. u.], 2012. - on-line, 220 c. - b. 1. (http://edu.tusur.ru/training/publications/642)
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