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

«TOMCKHI TOCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIEHUA U PAJUODJIEKTPOHUK»
(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMeHTa 00pa3oBaHus

2 IIpopexTop no yuedHoii padoTe
a UNIVERSITY

ILLE. Tposin

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

Brageaey: Tpoaw Masen Cdmmomm

gACTEATENER: C 19001, 2016 na 16.09.2019

PABOYAS ITIPOTPAMMA YUYEBHOM JUCIIATIIMHBI

Xumus
YpoBeHb 0CHOBHOII 00pa30BaTe/ILHON MPOrPaMMBI OaxanaBpuar
Hanpasienue noaAroToBKu 20.03.01 TexnocgepHasi 6e30MaCHOCTH
®opma 00yueHHs o4yHast
dDakyJabTeT paanokoHcTpykTopckuii (PK®)
Kadenpa POTOM (paano3/ieKTPOHHBIX TEXHOJOTHI M IKOJIOTH4eCKOr0 MOHMTOPUHTIA)
Kype 1 Cemectp 2

YueOHbIi nu1an Hadopa 2015 roaa u nocieayOMMX JeT.

Pacnpez[e.nerme paﬁoqero BpPEMEHU:

— ~ e < wn = ~ ® )

=g |g|e|e|le|e|g || E

Ne Bunbl yueoHoii padoThl g g g 2 3 2 g g s =

H H H H H H = H 2 =

D D D -5 -5 -5 -5 D =

Q Q Q Q Q Q Q Q =
Jlekuun 28 28 | uwacos
JlaGopaTopHbie paGoTsI 16 16 | gyacom
[pakTHyeckue 3aHATUS 24 24 | yacoB
Kypcosoii npoext/padora (KPC) (aynuropHas) 4acoB
Bcero ayauTopHbIX 3aHATHI (Cymma 1-4) 68 68 | yacoB
U3 HUX B HHTEPAKTHBHON dopme 16 16 | gacoB
CamocrositesbHast padora cryaentos (CPC) 76 76 | wacoB
Bcero (0e3 3x3amena) (Cymma 5,7) 144 144 | gyacoB
Camoct. pa6oTa Ha MOATOTOBKY, a4y IK3aMeHa 36 36 | wacoB
Oo0mast Tpy10eMKOCTh (Cymma 8,9) 180 180 | yacos

(B 32a4eTHBIX eIMHUIIAX) 5 5 | 3ET

JK3aMeH 2 cemecTp
Tomck 2016

CornacoeaHa Ha noptane Ne 1094



Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 45 ot « 17 » 5 2016 |

Jlner corjiacoBaHmii

PabGouast mporpamma cocraBieHa ¢ yuderom TpeOoBaHuii denepanmpHoro ['ocymapcTBeHHOTO
00pa3oBaTeNBbHOIO CTaHAAapTa BbIcmiero mpodeccuoHansHoro obpaszoBanus (PI'OC BO) tpersero
MTOKOJICHUS 110 HampapiieHuio moarotoBku 6akanaBpa 20.03.01 «rexnocdepHas 6e3omacHocTby, No 246,
yrBepxkaeHHoro 21 mapra 2016 r., paccMOTpeHa u yTBepkaeHa Ha 3aceqanuu kadenpsl POTOM «_ »

2016 r., mpoTtokoi Ne .

PazpaboTumnk:
CTapILIN{ MIPEroaaBaTeIlb M.B. Tuxonosa
3aB. kadenpoit POITOM B.N.Tyes

Pabouas mporpamma corsacoBana ¢ (pakynbTeToM, MPOoGUINPYIONIEH 1 BRIITyCKaroIeH kadenpamu
HAaIpaBJICHUS TIOATOTOBKH (CIEIUATBHOCTH).

Hexan PK® J.B. O3epkun

3aB. kadenpoit POTOM B.1. Tyes
DKCHepThl:

K.X.H, JOIeHT Kadenpsl POTOM H.A . ExumoBa
K.0.H, goueHT kadenpsl POTOM H.H. HecmenoBa
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1. lleam u 3aaa494 JUCUMIIJIMHbI:

Henbro mnpenonaBaHus  AUCLHUIUIMHBL  SIBJISETCS  M3YYEHHE  XUMHYECKMX CHCTEM W
(GyHIaMEHTAJIBHBIX 3aKOHOB XMMHUU C MO3ULUI COBPEMEHHON HAayKH, a Takke (pOpMHUPOBAHUE HABBIKOB
HKCHEPUMEHTAIBHBIX UCCIEIOBAHUMN JJIS1 H3YUECHHUsI CBOWCTB BEIIECTB U MX PEAKLIIMOHHOM CIIOCOOHOCTH.
OCHOBHBIMH 32]2a4aMU U3Y4YCHUS JUCLUILINHBI SBIIIOTCSA:

* U3y4EHHE XUMUYECKUX CUCTEM,;

* u3ydeHue (pyHIaMEeHTaJIbHBIX 3aKOHOB XUMUHU;

* U3y4EHHE CBOMCTB BEIIECTB U UX PEAKLIMOHHON CIIOCOOHOCTH.

2. MecTo aucuunjuHbl B cTpykrype OOIIL:

Jucturmnna “Xumust ~  sBisiercss 0a30BOM JAUCHMIUIMHON ectecTBeHHOHayuHoro 1ukia (b1.5.17) npu
IIOJIrOTOBKE OaKaJaBpOB IO HAIIPABICHUIO «TeXHOC(hepHas 0e30IacHOCTb» U HE00XoAUMa I U3y4EHUs
MOCIEAYIOIUX JUCHUIUIMH — <«OKOoJIorus», «PU3MKO-XMMHUECKHE METOJbl aHanu3a», «DU3uKo-
XMUMHYECKHE MpoLEecChl B TeXHOChepe», «IHCTpyMeHTaIbHbII KOHTPOJIb ApaMETPOB CpeJlbl OOMTaHUS,
«Texnorennsle u mpupognsie YC», «Oxpana Tpyna», «CHUCTeMbl 3alIMTHl Cpeabl OOUTAHHUA H
ylpaBlleHUs]  TeXxHochepHo  Oe3omacHOCTbIO», «MoJenupoBaHue IPOLECCOB M OOBEKTOBY,
«DKCIIepUMEHTAIbHBIC WCCIEAOBAHUS W CTATUCTHYECKas 00paboTka pe3ynbTaToBy, «be3omacHOCTh
KHU3HEICSITEIbHOCTIY.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI:

IIponecc n3yueHust JUCUMIUIMHBI HAlIpaBjeH Ha (OPMUPOBAHHE CIEIYIOUINX KOMIIETECHIIMI:
OK=-10(cnocobrnocme x nosnaeamensoii desmenvrocmi)

B pesyinbrare u3ydeHus AMCLUIIINHBI CTYIACHT JOJIKCH:

3namsb. OCHOBHBIE ATalbl MO3HABATEIBHOM NEATEIBHOCTH; METOAbI MO3HABATEIbHOM JESTEIbHOCTU B
00JIaCTH XMMHM; OCHOBHBIE MOHATUS U 3aKOHBI XMMHUH, TEOPETHUUYECKHE OCHOBBI CTPOCHMsS BEIIECTBA,
CBOMCTBA BELIECTB M MX PEAKIMOHHYIO CIIOCOOHOCTb, YCJIOBHUS NPOTEKAaHUS pEaKLIUi, (HaKTopsbl,
BIIUSAIOIUE HA CKOPOCTh U HAIPABJICHUE IIPOTEKAHUS PEAKIMH, SJHEPIeTUUECKUE U3MEHEHMSI B IIPOLIECCE
MPOTEKaHHUs PEAKLIUH, CIHOCOOBI BBIPAKEHHS KOHICHTPALMHA M CBOWCTBA PACTBOPOB AIIEKTPOIHMTOB U
HEIEKTPOJINTOB, ONPEAEICHUE KUCIOTHOCTU CPEbl, 3aKOHOMEPHOCTH NPOTEKAHMSI JIEKTPOXUMUYECKUX
MIPOLIECCOB, MPOLIECCHl KOPPO3UU METAIIJIOB U METO/IbI 3alIUTHI OT KOPPO3HUHU.

Ymems: camocTOATENPHO OpraHU30BBIBATH IO3HABATENBHYIO JEATENbHOCTh B O0JIACTH XUMUH,
HCIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JJIs pelIeHUs MpaKTHUYeCKUX 3ajad, I HUHTepIpeTanuu
PE3YJITaTOB SKCIIEPUMEHTA.

Bnaodemps: HaBblKaMU 3KCIIEPUMEHTAIBHON MO3HABATENbHOM JESTENbHOCTH, TOCTAHOBKH U MPOBEACHUS
HKCHEPUMEHTa, 00pabOTKH pe3yabTaTOB SKCIIEPUMEHTA U MX aHaJIH3a.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl

OO011ast TPYA0EMKOCTb IUCIUIIMHBI COCTABIISIET 5 3aU4€THBIX €AMHUIL.

Bun yuebGHOM paboThI Beero 4acos - geMeCTpI)I
AynuTOpHBIE 3aHATHS (BCET0) 68 68
B tom uncae:

Jlexnun 28 28
JlaGoparopusie pabotsl (JIP) 16 16
[Tpaxtrueckue 3ausaTus (113) 24 24
Cemunaps! (C)
Komnoxsuywmsl (K)
KypcoBoit npoext/(pabota) (ayauTopHas Harpy3Ka)
Jlpyeue 6udvi ayoumopHoil pabomol
CamocrosiTejibHAasi padoTa (Bcero) 76 76
B tom uncne: - -
ITpopaboTKa JIEKIIMOHHOTO MaTepHaa 28 28
CocTaBJeHNnEe KOHCIIEKTOB 4 4
[TonroToBKa K MPAaKTHYECKUM 3aHITHIM 32 32
IToaroroBka Kk 1a60paTOpHBEIM paboTaM 12 12
Bua npoMexyTO4HO# aTTecTaluy (9K3aMeH) 36 36
O01as TpyI0eMKOCTh Yac 180 180

3auetHele Epuaniel TpynoeMkocTu 5 5
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5. Conepxxanue qTMCUUNIMHBI
5.1. Pa3nesbl JUCHUIIJINH U BUABI 3aHATHH

[sa}
S - I
No 5 i E E E § E = ST DopMHUpyeEMBIE
W HanmeHoBaHune paszena TUCIUIUTAHEL g g e8| & = (2¢ % Z 5 KOMITCTEHIINH
2 |SE|FESEg g5
R
1. OCHOBHBIE TOHATHS U 3aKOHBI XUMUH. 2 8 10 OK-10
2. | Ctpoenue aroma. [lepuoandeckuii 3aK0H U 4 2 8 14 OK-10
MEPUOINYECKAs CUCTEMA XUMUUECKUX JIEMEHTOB
JI.1.Menneneena.
3. | Xumuyeckas CBS3b. 4 2 8 14 OK-10
4. OCHOBHBIE KJTACCHI HCOPTAaHHMYCCKUX COCTUHCHHI. 4 4 8 16 OK-10
PeaknmoHHas ctocCOOHOCTB BEIIECTB.
5. | PacTBOpBL 4 4 4 11 23 OK-10
6. | DHepreTuka XMMHUUYECKHX MIPOIECCOB. XUMHUYECKAsI 3 4 2 9 18 OK-10
TepMOJMHAMUKA.
7. | Xumudeckas KHHETHKA. XUMHIECKOE PaBHOBECHE. 3 4 4 11 22 OK-10
8. | DmexTpoxumuueckue npoueccel. Kopposus 6 4 4 13 27 OK-10
METAJIIOB.
5.2. Conep:xanue pa3iesioB JMCHUUILIUHBI (110 JEKIUSIM)
Ne | HaumeHoBaHue TpynoeMkocTb PopmHpyemEIe
ConeprxaHue pa3enoB KOMIIETEHIINH
n/m paszenos (dac.)
1. Crpoenue atoma. | CTpoeHHE aTOMa M IEPHOANIECKAS CHCTEMA SIIEMEHTOB. 4 OK-10
Ilepuonuuecknit | KBaHTOBO-MeXaHMYECKas MOAETH aToMa. ATOMHas! OpOHUTAIb.
3aKO0H U ®dopma aToMHBIX opOuTaneii (S, p). KBanrosbie uncna. [IpuHnmm
HnepuoaudecKas INaynu. IIpasuno I'ynna. I[IpaBuo Kneukosckoro.
cucTeMa IMeproauyeckas cUCTeMa ¥ HOPSAOK 3aMOTHEHHS
XUMHYECKUX JHEPreTHYECKUX YPOBHEH B CTPYKType aToma. Pasnycsl aToMOB
JJIEMEHTOB Y HOHOB. DJIEKTPOOTPUIIATEIEHOCTE. DHEPrUs HOHU3AINH,
J.M.MenneneeBa | cCpoAcTBO K 3J€KTpOHY. MI3MeHeHue CBONCTB 3J1€MEHTOB U UX
COCJIMHEHHUHT 10 NepHO/iaM M TPyIIIaM.
2. Xummyeckas OCHOBHBIE BU/IBI XUMHYECKOH CBsI3H. [Iprpoma XuMuaeckoi 4 OK-10
CBSI3b. CBsI3H. XapaKTEepPUCTHUKH XUMUYeCKoii cBsi3u. KoBaseHTHas CBS3b,
MEXaHH3MBI €€ 00pa30BaHHs: OOMEHHBIH, TOHOPHO-
akuentopHsii. [TonsipHOCTs KOBaneHTHOMU cBsi3u. Teopust
BQJICHTHBIX CBsI3ell 1 O0BSICHEHNE BAJICHTHOCTH 3JIEMEHTOB
METOJ/IOM BAJICHTHBIX CBsi3eil. OCHOBHOE U BO30YKICHHOE
cocrosinue atoma. IIpocTpaHCTBEHHAs CTPYKTYpa MOJICKYII.
Tumel cBs3eit — o, m. MoHHAs cBsI3b. MeTanmmmdeckas CBs3b.
DusnYecKoe COCTOSHHE BellecTBa. TBepaoe Teno. DHeprus
KPHUCTANIMYECKOH pelieTKku. Tumbl KpUCTAININYECKUX CTPYKTYP
U ux cBoicTBa. [Tonstue rubpuauzanyu. OCHOBHBIC THITBI
THOPHIN3AIINH.
3. OCHOBHEIE Knaccupukarys XuMrudeckux coequHeHuid. CTereHb OKUCICHHS. 4 OK-10
KJIacChl OCHOBHBIE KJIACChl HEOPIaHUYECKUX coequHEeHNi. KucmoTel,
HEOPraHWYeCKUX | COJIM, OCHOBAHHMS, OKCHIBI, UX KIaCCU(DUKALMSA U XUMHUYECKHIE
COETUHEHUH. cBoiicTBa. KicoTHO-OCHOBHEIE CBOMCTBa BemecTB. CBOMCTBA
PeakipoHHast amboTepHOCTH. PeakinoHHast criocoOHOCTh aMpOTEPHBIX
CIOCOOHOCTD OKCHJIOB ¥ TUAPOKCHAOB. Tumsl coneld. I3MeHeHne KUCI0THO-
BCIIICCTB. OCHOBHBIX CBOMCTB 3JIEMCHTOB IO nepuoaam U rpymnmiam.
DJIEKTPOJIUTBL. DJICKTPOIUTHUECKAS JUCCOLIUAIIMSL.
4. PactBOpEL PactBopsl, THnBI pacTBopoB. [Iporecc pactBopenus. CriocoOb 4 OK-10
BBIPQKEHHUS KOHIIEHTPALMU PaCTBOPOB. PacTBOPUMOCTb.
TlepeHachllieHHbIE PACTBOPBI. JHEPreTHKa PACTBOPEHHUSI.
Kpucramioruaparsl. CBOWCTBa pacTBOPOB HEAIEKTPOIHUTOB.
Ocmoc. 3akon Baut-T'odda. 3akon Payims. Temneparypa
KMUIIEHUS U 3aMep3aHusl pacTBOPOB. Teopus 3IEKTPOIUTUYECKON
gucconuanuy. CTeneHb IMCCOLUAIMI, KOHCTAHTA JUCCOLUALMH.
W3oronnyeckuii kodddunnent. CBoiicTBa pacTBOPOB
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JICKTPOJIUTOB.

DHepreruka
XUMHYECKUX
MPOIIECCOB.
Xumnueckas

TEPMOAHAMHUKA.

Xumuueckas TepMoanHaMuka. [IoHsaTHe XUMHYECKOH CUCTEMBL.
Tumnel cucreMm. PaBHOBECHOE COCTOsIHUE CUCTEMBL. THUIIBI
TEePMOANHAMUYECKHX IPOIECCOB: 0OpaTUMBIe, HEOOpaTHMBIE,
CaMOIPOU3BOJIbHBIE, paBHOBECHBIE. OCHOBHBIE MTOHATHS
TEpMOANHAMUKH: BHYTPEHHsIA SHEPTUsl, paboTa, TEIIoTa.
IlepBslit 3akoH TepMoauHaMuKH. [lonsaTue snTanbnuu. TemnoBon
s¢dexr peakunu, 3K30TEPMUUECKUE U SHIOTEPMUUCCKIE
peakuu. TepMOXUMHYECKHE YpaBHEHHS H HX OCOOCHHOCTH.
CranzapTHBIE TEIUIOTH 00pa3oBaHus BemecTB. 3akoH ['ecca,
cieactaue u3 3akoHa ['ecca. Ilonsatue suTponuu. Bropoii u
TpeTuil 3akoH TepMoAUHAMUKU. CaMOIIPOU30BOJIbHBIE IIPOLIECCHL.
DHTaNBIUAHBIA U SHTPOMUNHBINA (aKTOPhI XUMHUUECKUX
peakuuii. Oneprus I'nb6ea.

OK-10

XuMmuaeckast
KHHETHKA.
XuMHueckoe
paBHOBecHE.

Xumuueckasi KHHeTHKA. [ OMOreHHbIe M TeTePOTeHHBIE PEaKLIUH.
CKOpOCTh XUMHYECKOH peakiy. DakTopsl, BAUAIOLUINE Ha
CKOPOCTb peakluy. BiusiHIe KOHIEHTpaluy Ha CKOPOCTh
peaxuuy. 3aKoH AelcTByromuX Macc. KoHcranra ckopocti
peaxuuy. BiausHue TeMnepaTypbl Ha CKOPOCTh PEaKIUu.
IIpaBuno Bant-I'odda. DHeprus akTHBanuy 1 ypaBHEHHUE
AppeHnnyca. 3aBHCHMOCTb CKOPOCTH PEaKIUH OT KaTaIu3aTopa.
Karamu3 OGpatimMbie 1 HeOOpaTHUMBbIE XUMUYECKUE PEAKLIUH.
Xummueckoe paBHoBecue. KoHcTanTa paBHOBecHs. 3aKOH
JefcTByroumx Mace i1 papHoBecus. [Ipunnun Jle-llatense.
CaBUT XUMHUYECKOTO PAaBHOBECHS.

OK-10

DIIEKTPOXUMHUYE
CKHeE TPOIIECCHL.
Koppo3zus
METaJIOB.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakiun. CTeneHb
OKHCJICHUs], OKHCIIEHUE U BOCCTaHOBJIEHHE. DIICKTPOIHbIC
MPOIIECCHl. DJIEKTPOAHBIC TOTCHIAN. Y paBHeHHe HepHera.
TanpBaHUYECKHIA HIEMEHT. DIEKTPOXUMHUUYECKHE IPOLIECCHI.
ONeKTpOABIKYIIIAS CHJIA FATbBAHUIECKOTO HIIEMEHTA.
CraHmapTHBIA BOJOPOAHBIH 3IEKTPOI. DIEKTPOIN3 B PACIIIABE.
DnekTponu3 B pactBope. 3akoHbl Papazes. Boixon o Toky.
Koppo3sus meramios: xuMudeckas, JIeKTpOXUMUYecKas. 3alura
METaJlJIOB OT KOPPO3HHU.

OK-10

5.3. Pa3enbl AUCHMILUIMHBI U MEKIMCHUIIIMHAPHBIE CBSI3H ¢ 00ecneYHBAKIMMY (NPeAbIIYLIHMHU)

U o0ecneyrBaeMbIMHU (MOCJIeTYOIMMHA) I CHUILTHHAMMA

Ne HaumenoBanue Ne Ne pa3nenoB JaHHOW AMCIUTLTAHEI U3 Ta0J.5.1, IS KOTOPBIX HEOOXOIUMO
/i 00eCIIeYnBarOIINX n3ydeHne 00eCTIeYNBAOIINX (TIPEABIIYITNX) U 00eCTIeYNBaCMBIX
(mpenpInynmx) u (ToceTyonux) AUCIUILINH
obecreynBaeMBbIX 1 2 3 4 5 6 7 8
(mocienyonmx) TUCUUTUTHH
Ipenpirymme THCHHILTAHBI
1. dusnka + + + + + + + +
2. Maremartuka + + + + + + + +
IMocaexywonue TMCUUIINHBI

1. DKoJa0rHs + + + + + + + +

2. DU3NKO-XUMHUYECKHE METOIbI + + + + + + + +
aHajau3a

3. DU3UKO-XMMUYECKIE + + + + + + + +
TIPOIIECCHI B TEXHOCHEPE

4. | NucTpyMeHTaIbHBIN + + + + + + + +
KOHTPOJIb MTAPAMETPOB CPEIBI
obuTaHus

5. TexHOTeHHbIE U IPUPOIHBIE + + + + + + + +
ucC

6. OxpaHna Tpyna + + + + + + + +

7. CucTeMBI 3aIUTHI cpeasbl + + + + + + + +
00UTaHUS M YIPABICHUS
TexHOC(hepHOI
0€30MacHOCThIO

8. MoaenupoBaHue NPOLECCOB U + + + + + + + +
00BEKTOB

9. OKcnepUMEeHTAIbHbBIE + + + + + + + +
HCCIICIOBAHUS U
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pe3yNbTaToOB

craTucTrdeckas oopadboTka

10.

Besomacnocts

KUBHCACATCIIbHOCTHU

5.4. CooTBeTCcTBHE KOMIIETeHIMH, GOPMUPYEMBIX IPH M3YYECHHHU AVCUMILIMHBI, 1 BU0B 3aHATHH

3aJaHuN

IIepeuens Bunel 3ansatuii DOopMBI KOHTPOJISL
KOMIIETeHIIUH 1 7126 Tp. KP/KII | CPC (npumepui)
OK-10 + + + + KoHcriekT, yCTHBIH OTBET, KOHTPOJIFHAs padoTa,

BBITIOJTHEHHE JTa00PaTOpHON pabOTHI, OTIET 110
nmabopaTopHOi paboTe, MPOBEpKa HHANBHIYATBHBIX

JI — nexuus, [Ip — npakTryeckue u ceMuHapckue 3ausaTust, JIab — maboparopusie padotsi, KP/KIT —
KypcoBas pabora/mpoekt, CPC — camocrositenbHas paboTta cTyaeHTa

6. MeToabl 1 (popMbI OPpraHu3anuu 00y4eHust
TexH0J0rMHU MHTEPAKTUBHOI0 00y4eHHUsl IPH Pa3HbIX (hopMax 3aHATHH B Yacax

Dopmbl Jlexkuuu Hpakriicckue JlaGopaTtopHbie CPC
3aHATHA Bcero
Metoas! (gac) paboTsI (Jac) (uac)
(dac)
Pabota B komaHn e (poBeJCHUE 3aHSITHIT C
HCIIOJIb30BAHUEM KOMAHAHOTO PELICHUS U 16 16
BBITTOJTHEHUS ITOCTABJICHHBIX 3a/1a4 C DJIEMEHTaMU
CaMOKOHTPOJIS)
WToro MHTEpaKTUBHBIX 3aHATUI 16 16
7. JIabopaTOpPHBII NPAKTHKYM
Ne Ne paznena HaunmenoBaHue 1a60paTOpHBIX paboT Tpymno- Komnerennuu
n/m JUCLUILIMHBL U3 €MKOCTh
Taom. 5.1 (dac.)

1. 5 PacTBOpEI 4 OK-10

2. 6 Omnpenenenne TerwioBoro 3¢dexra peakun HeHTpanu3aum 4 OK-10

3. 7 CKOpPOCTh XUMAYECKUX PeaKnii. X UMHUECKOEe PABHOBECHE. 4 OK-10

4. 8 Onexrponus. Kopposust 4 OK-10
8. IlpakTHyeckue 3aHATHS (CEMUHAPHI)
Ne Ne pa3nena TemaTuka MpakTHUECKUX 3aHATUH (CEMHHAPOB) Tpyno- Komnerenuu
n/m JMCIUIUTMHBL U3 €MKOCTh

Tabm. 5.1 (gac.)

1. 1 OCHOBHBIE NOHSTHSI ¥ 3aKOHBI XHMHUH 2 OK-10

2. 2 Crpoenue atoma. [leproandeckuil 3aKoH. 2 OK-10

3. 3 XuMHuYecKas CBsI3b. 2 OK-10

4, 4 OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX COeNMHEHUH. PeaknonHas 4 OK-10

CIOCOOHOCTh BELIECTB.

5. 5 PacTBOpBL 4 OK-10

6. 6 DHepreTuka XMMUYECKUX NPOLIECCOB. XUMUYECKasi TEPMOIMHAMHUKA. 2 OK-10

7. 7 Xumuyeckas KHHETHKA. XMMHUYECKOe paBHOBECHE. 4 OK-10

8. 8 OnexTpoxumuaeckue npoueccsl. Kopposus Metamios. 4 OK-10

9. CamocrosiTesbHasi padora

(ITpenmet XumMuH. ATOMHO-MONEKYJISIpHAas
TeopHs. OCHOBHBIE MOHATHS: aTOM, MOJIEKYJIa,
VOH, XUMHUUYECKUH 31eMeHT. [IpocThle U cioxHbIE
BeniecTBa. Mouib. MosnsipHast Macca. DKBUBAJICHT,
SKBUBAJICHTHAs Macca. CTeXUOMETPUUECKHE
3aKOHBI: 3aKOH YKBHBAJICHTOB (IIOHSTHE
SKBHBAJICHTA U YKBUBAJIICHTHOH MaccChl), 3aKOH

ITOCTOAHCTBA COCTaBa XUMHUYCCKUX COeI(PIHeHPIfI.

Ne Ne paznena TemaTuka caMOCTOATEIbHOI PaboTh Tpyno- Komme- KoHTpOb BBINOTHEHHS
n/n JUCLUILIAHBI (Oemanuzayus) €MKOCTh TEHIIUU paboTsI
u3 Tabu. 5.1 (gac.)
1 1 CocTaBeHne KOHCIIEKTa 10 TeMe pasjiena 4 OK-10 KoHcnekT, ycTHbI 0TBET
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T"a30BbIe 3aKOHBL: 3aKOH 00BEMHBIX OTHOIIECHUH,

3aKOH ABOTaJ[pO, 3aKOH SKBUBAJIEHTOB)

IToaroroBka K NpakTHYECKOMY 3aHATHIO. 4 OK-10 [IpoBepka

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

3a1aHus 110 TEME Pa3fiena) KOHTpOJbHas paboTa

IIpopaboTKa JIeKIMOHHOTO MaTepHaa 4 OK-10 Koncnexr, ycTHBIH OTBET

TloaroroBka K MpakTHYECKOMY 3aHATHIO. 4 OK-10 IMposepka

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

3aJaHus 110 TeMe pasjena) KOHTpOJIbHas paboTa

IIpopaboTka TeKIMOHHOTO MaTepraia 4 OK-10 Koncnexr, ycTHBINH OTBET

TloaroroBka K MpakTHYECKOMY 3aHATHIO. 4 OK-10 IMposepka

(Pemrenwe 3amau o teme. lHANBHyaTbHEIC WHJVBUyaTbHbIX 3aJaHHH,

3aJaHus 110 TeMe pasjiena) KOHTpOJbHas paboTa

IIpopaboTka TeKIMOHHOTO MaTepHraia 4 OK-10 Koncmexr, ycTHBINH OTBET

IToaroToBka K MpakTHUECKOMY 3aHSATHIO. 4 OK-10 [IpoBepka

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

3aJ1aHUsI IO TeMe pa3/ena) KOHTpOJIbHAs paboTa

TIpopaboTka JEKIMOHHOTO MaTepraa 4 OK-10 Koucnekr, ycTHbI 0TBET

TloaroToBka K MpakTHUECKOMY 3aHSATHIO. 4 OK-10 [IpoBepka

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

3a1aHUsI 10 TeMe pa3/ena) KOHTpOJIbHAs paboTa

Tloaroroska k 1aboparopHoii paboTe 3 OK-10 Otyer o 1adbopaTopHOi
pabote

IIpopaboTka TeKINOHHOTO MaTepraia 4 OK-10 Koncnexr, ycTHBINH OTBET

ITonroToBka K MpakTUUECKOMY 3aHSATHIO. 2 OK-10 IIpoBepka

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

3a1aHUsI 10 TeMe pa3/ena) KOHTpOJIbHAs paboTa

IToxroroBka k 1abopaTopHoii paboTte 3 OK-10 OTuer o 1ab0paTOpHO
pabote

IIpopaboTka TeKINOHHOTO MaTepraa 4 OK-10 KoHcmekT, yCcTHBIN OTBET

IToaroroBka K NpakTUYECKOMY 3aHSATHUIO. 4 OK-10 IIpoBepka

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

3aJlaHus 110 TEME pasjiena) KOHTpOJIbHAs paboTa

TTonroToBka k 1abopaTopHoii paboTte 3 OK-10 OTueT 1o 1abopaTOpHOH
pabote

[IpopaboTka JIEKIIHOHHOTO MaTepHaa 4 OK-10 KoHcnekT, ycTHbI 0TBET

TlonroToBKa K MpakTUUECKOMY 3aHATHIO. 6 OK-10 [Iposepka

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

3aJJaHus 110 TEME pasjierna) KOHTpOJIbHAs paboTa

ITonroToBka k 1abopaTopHoii paboTte 3 OK-10 OTueT o 1abopaTOpHOH
pabote

IToxroToBKa K 9K3aMeHy 36 OK-10 DK3aMeH

10. IIpumepHasi TeMaTHKa KypPCOBBIX IIPOEKTOB (PadoT)
KypcoBoii npoekt (paboTa) He MpeycMOTPEH YUeOHBIM IIJIAaHOM.
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11. PeiiTuHroBasi cucreMa JJisl OLIeHKH yCIIeBAeMOCTH CTYI€HTOB

Tabauna 11.1 bannbHble OLIGHKHU 1Sl 37IEMEHTOB KOHTPOJISL.

MaxkcuManbHbII . MaxkcumanbHbII
MaxkcuMmanbHbIi
N 6an Ha 1-yro KT Oat 3a mepron Bcero 3a
DJeMeHTHl Y4eOHOH AesTeTbHOCTH Oa 3a mepuon
C Hauaua mexay 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 IJIA OIICHKH 0TBETA HA JK3aMECHE

Ne Bompoca dopmMma Bonpoca MaxcuManbHBIH Oat
1 Teoperuueckuii Borpoc (paszzens 1-2) 5
2 Teoperuueckuii Borpoc (paszzenst 3-4) 5
3 Teoperuueckuii Borpoc (pasenst 5-6) 5
4 Teoperuueckuii Borpoc (paszenst 7-8) 5
5 3anaua (paspgensi 1-2) 5
6 3anaua (paspgensi 3-4) 5
7 3ana4a (pa3zaensi 5-6) 5
8 3ana4a (pasngensi 7-8) 5
Hroro Bce Bonmpocsl 40
Ta6auna 11.2 [lepecueT 6aJI0B B OLIEHKHU 32 KOHTPOJIbHBIE TOYKH
BaJjuibl Ha 1aTy KOHTPOJIbLHOM TOYKH Ouenka
> 90 % ot MakcuMasIbHOM cymMmbl OasutoB Ha naty KT 5
Ot 70% 1o 89% oT MakcUMaNbHOH cyMMBI O0asuioB Ha naty KT 4
Ot 60% 10 69% oT MakcUMabHOH cymMMBI OaiioB Ha gaty KT 3
< 60 % ot MakcuMasIbHOM cyMMbl OajutoB 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 (ynozetsopurespio)
(3auTeHo) 60 - 64 E (mocpencTBeHHO)
2 (seynoBeTBOPUTEIILHO), Huxe 60 6an110B F (HeyoBIeTBOPHUTEIBHO)
(He 3a4TeHO)
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12. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE 00ecneyeHne TUCIMIIUHBI:

12.1 OcHoBHasl IUTEpPATypa

1. Koposun H.B. O6mas xumus : yaeOuuk st BTy308 / H. B. KopoBuH. - 7-e u3., ucrp. - M. : Beicias

mkona, 2006. - 556[4] c. : wi., Tabx. - ([TobeauTens KOHKypca yueOHUKOB). - bubmuorp.: ¢. 546. -IIpenm.

yKka3.: c. 547-558. (aymn: 218 7k3; cuzl: 1 3k3.; cus5: 1 2k3.; Bcero 220 3k3.)

2. OcHoBbI 001l 1 pusnueckoil xumMun [DneKTpoHHBINH pecypc]: Yue6Hoe mocodue/ M.B. TuxoHosa,

N.A.ExumoBa; ToMmCKkHil TOCyIapCTBEHHBIM YHUBEPCHUTET CHCTEM YIPABJICHUS W PATHOIICKTPOHUKU

(Tomck), Kadenpa paamodrneKTpOHHBIX TEXHOJIOTMH M 3KOJOTMYECKOTO MOHHTOPHHTA. - JIEKTPOH.

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

12.2 lonoJiHUTEILHAS JIATEPATYypa

1. I'muaka H.JI. OGmas xumus : yueObHoe mocobue mis By3oB / H. JI. I'munka. - 11-e m3g. - M.-JL. :

Xumus, 1964. - 688 c. : un., Tabmn. - Umen. ykas.: ¢. 669-670. - [Ipenm. ykas.: ¢. 671-688. (aynn: 37 7k3.;

Bcero 37 2K3.)

2. AxmeroB H.C. Heopranmueckass xumwus : ydeOHoe mocoome mis By3oB / H. C. AxmeroB. - M. :

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.  Xwumus: YuebHoe mocobue / I'. B. CmupuoB, I'. M. Sfkynuna; MunuctepctBo 0o0pa3oBaHUA

Poccuiickoit ®enepaumu, TOMCKHH TOCYIApCTBEHHBIM YHHMBEPCHTET CHUCTEM YIIPABICHHUS U

paauosnekTponuky, Kadenpa Texnonoruu paanosnekTpoHHou ammaparypsl. - Tomck : TMI/1O, 2000. -

157 c. :wmn. (aymn: 27 9x3.; cuzl: 3 9k3.; cuzS: 19k3.; Bcero 31 9k3.)

4. I'munka H.JL. 3agauu u ynpakaeHus mo oouieit xumuu : YuebHoe mocobue s By3o / H. JI. ['munka. -

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

9K3.)

5. Yukun E.B.  Xwumus [Tekcr]: yae6HOe mocobue / E. B. Uukun; MuHuCTEpCcTBO 00pa30BaHus U HAYKH

Poccuiickoit  ®deneparu, Tomckuil TOCyZapCTBEHHBIM YHMBEPCUTET CHUCTEM yIpaBiIEHUS U

panuosnektpoHnku (Tomck), @akynbpTeT MUCTAaHIMOHHOTO oOydeHus. - Tomck: Dmbp Konrtent, 2012. -

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

6. Xumus [DnekTpoHHBIH pecypc] : yueOHOe mocobue / E. B. Uukuna ; TomMckuii rocymapCTBEHHBIH

YHUBEPCUTET CHCTeM ympaBieHuss u paauodnektponuku (Tomck), Kadenpa paanosnekTpoHHBIX

TEXHOJIOTHI U 9KOJOTUYECKOTO MOHUTOPHUHTA. - DJEKTPOH. TEKCTOBbIE AaH. - Tomck : [0. u.], 2012. - on-

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

12.3 YueOHO-MeTOANYECKHE TOCOOHS U MPOTPaAaMMHOE o0ecreueHmne

Jliis1 o0ecnevyeHHsl IMCUMILIAHBI HCIOJIB3YIOT S caenyomue YMII:

1. Xumus [DnekTpoHHBIHN pecypc]: Meroanueckue yka3zaHus AJis IPOBEICHUS IPAKTUUECKUX 3aHATUN U
OpraHM3allli CaMOCTOSTENbHON pPabOThl CTYIEHTOB Mo AuciuiuinHe «Xumus»/ TuxonoBa M.B;
2015. - 21 c. (https://edu.tusur.ru/training/publications/5137)

2. Yukun E.B. JlaGopaTtopnsie paGotbl mo xumuu [Tekcr]: yueOHO-Meroanuyeckoe mocobue / E. B.
YukuH; MunucrepctBo obpazoBanus u Hayku Poccuiickoit @enepanuu, ToMckuil rocy1apcTBEHHbIN
YHUBEPCUTET CHUCTeM YyrpaBieHus u paauodnektponuku (Tomck), Kadeapa paamosnekTpoHHBIX
TEXHOJIOTUN M SKOJOormyeckoro mMounurtopunra. - Tomck : TYCVYP, 2012. - 77 c. : wnn., Tabn. -
bubmuorp.: c. 73. (ayn: 45 3k3., cuzl: 3 3Kk3., cu35 : 2 3k3.; Bcero 51 7Kk3.)

3. Uukmna E.B. COopHmk 3amau mo obmierd xumuu [Tekct] : yueOHO-MeTommyeckoe mocodme / E.
B. Uukun; peu. kana. xum. Hayk A. W. Tanmanos; peu. C. S. AnekcanapoBa; MuUHHCTEPCTBO
oOpaszoBanus u Hayku Poccuiickoit denepanun, ToMckuil ToCcy1apCTBEHHbBIN YHUBEPCUTET CHCTEM
ynpaBieHuss U paauodnekTpoHukn (Tomck). - Tomck: Tomckuii rocynapcCTBEHHBIH YHHBEPCHUTET
CHCTEM YIpPaBJIEHUS U paanodeKTpoHukH, 2015. - 296 c. (POTOM: 50 3k3.; cuzl: 1 x3; cu35: 5 9k3.;
ayHit: 48 5k3.; Bcero 100 7k3.)

4. Yuxkua E.B. JlaGopaTopHpie pabOTHl MO XUMHUM [DIEKTPOHHBIA pecypc]| : ydeOHO-METOAMYEcKOoe
nocodbue / E. B. Yukun ; ToMckuii rocynapcTBEHHBIH YHHBEPCHUTET CHCTEM YIpPABICHUS U
pammosnektponukn (Tomck), Kadeapa paamodneKTpOHHBIX TEXHOJOTHMM ¢ JKOJOTHYECKOTO
MOHUTOpPHUHTA. - OJEKTPOH. TEeKCTOoBble naH. - Tomck: [6. u.], 2012. - on-line, 78 c. - b. 1.
( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. COopHuk 3a1au u ynpaxHeHuid mo oouiei xumuu [OnekrponHsiit pecypce] / E. B. Uukum,
ToMckuii TOCYZapCTBEHHBIM YHHBEPCHUTET CHCTEM YIPaBICHUS W PaguodJIeKTpoHUKH (Tomck),
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Kadenpa pannodneKTpOHHBIX TEXHOJIOTUN U HKOJIOTUYECKOTO MOHUTOPHUHTA. - DJIEKTPOH. TEKCTOBBIE
nas. - Tomck: [6. u.], 2012. - on-line, 220 c. - b. 1. (http://edu.tusur.ru/training/publications/642)
MeToanyeckre YKa3aHUsl 10 MNPAKTUYECKHUM 3aHATHAM, JIalopaTopHbIM padoraM H
CaMOCTOAITeIbHOI padoTe MpuBeAeHbI B Y4eOHO-MeTOaU4ecKoM mocoduu [1], a takke B YueOHO-
Meroandeckom nocobuu [3], rmasa 1, crp.21-33; rnasa 2, crp.39-46; rnasa 3, cTp.57-64; rinasa 4, ctp.77-
95; rmaBa 5, ctp.106-119; rnaBa 6, cTp.129-155; rimaBa 7, crp. 169-178; rnasa 8, 200-215; ctp. 216.
12.4 ba3bl 1aHHBIX, THPOPMAIHOHHO-CIIPABOYHbIE H TIOUCKOBBIE CHCTEMBI
http://edu.tusur.ru — Hay4aHO-00pa30BaTEIbHBIN TOPTAI
http://www.chemistry.narod.ru, http://www.xumuk.ru — uH(pOpPMAIHOHHO-CIIPABOYHBIE PECYPCHI
http://elibrary.ru — nayuHast 31ekTpoHHas OMOIHOTEKA
http://Www.twirpx.com — 3J1IeKTpOHHBIE KHUTH 110 X UMHH
13. MarepuajibHO-TEXHHYECKOe o0ecneyeHHe AUCHUILUIMHBI: XUMHUYECKas IOCYyJa, XHUMHUYECKUE
PEaKTUBBI, KaJOPUMETPhl, HA0Op apeoMEeTpOB, BOJsSHAs OaHs, TEPMOMETPHI, SJCKTPUUECKas ILUIUTKA,
METATNYECKHE U TPa(UTOBBIC MICKTPOJIbI, IITATHBHIL.
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Ipuiaoxenue Kk padboyeil mporpamme

MHWHHCTEPCTBO OFPA30BAHMS 1 HAYKH POCCUMCKOM ®EJIEPAITANA
denepanbHOE FOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YUPESKACHHE BEICIIET0 00pa30BaHUs

«TOMCKUI TOCYJAPCTBEHHbBI YHUBEPCUTET CUCTEM YIIPABJIEHMS U PAJITUOSJIEKTPOHUKM»
(TYCYP)
YTBEPXKIAIO
3as.kadeapoii PITIM

B.A. Tyes
«_» 2016 .

®OHJI OIIEHOYHBIX CPEJCTB IO YYEBHOM JJUCHUIIJINHE

Xumus
YpoBeHb 0CHOBHOII 00pa3oBaTe/IbHON MPOrPaMMBbI OaxanaBpuat
Hanpasienue noaAroToBKu 20.03.01 TexnocdepHasi 6e30MaCHOCTH
®opma 00yueHHs o4yHast
dakyJabTeT paanokoHcTpykTopckuii (PK®)
Kadeapa POTOM (paano3/ieKTPOHHBIX TEXHOJOTHI M IKOJIOTH4eCKOr0 MOHMTOPUHTIA)
Kype 1 Cemectp 2

YueOHblii nian Hadopa 2015 roaa u nocaeayOMHKX JeT.
JK3aMeH 2 cemecTp

Paspaborunk: crapumii npenogasareab M.B. Tuxonosa

Tomck 2016
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1. BBEAEHUE

®oup oneHouHBIX cpencTB (DOC) sBnseTCs MPUITOKEHUEM K paboUeit mporpaMMe JUCIUTUTHHEL « X UMD U
MIPECTaBIsIET COOOH COBOKYITHOCTh KOHTPOJHHO-M3MEPUTENBHBIX MaTepHalioB (THIIOBBIC 3amad (3aaHusd),
KOHTPOJIBHBIE Pa0OTHI, TECTHI U JIp.) U METOAOB HX HCIIOJNIb30BaHUS, MPEIHA3HAYCHHBIX IS U3MEPEHHS YPOBHS
JIOCTHKCHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3yIbTaTOB O0yUCHMUS.

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

[lepeueHs 3aKpeIUICHHBIX 33 JUCIMILTMHON KOMIICTEHIIHIA TTPUBE/ICH B Ta0umie 1.

Ta6auma 1 — [epeyeHb 3aKpeNJIEHHBIX 32 TUCHUIIMHON KOMIETEHITUH

DopMyTHPOBKA
Kon pMytHp Jrtansl GopMHUPOBaAHNA KOMIIETEHIIUA
KOMITeTeHIIUH
OK-10 cnocobrHocms K Jlos1:keH 3HATBH. OCHOBHEBIC dTaIlbl IIO3HABATEILHOM
NO3HABAMENILHOU JIeATETFHOCTH; METOBI TO3HABATEILHON JEATEIHLHOCTH
OdesimenbHOCmU B 00J1aCTH XMMHHU; OCHOBHBIC TIOHATHUS M 3aKOHBI

XHMHH, TEOPETUUIECKHUE OCHOBBI CTPOCHHS BEILIECTBA,
CBOWCTBA BELIECTB U MX PEAKLIUOHHYIO CIIOCOOHOCTH,
YCIIOBHS IPOTEKAHMSI PeakLnii, (PaKTOPBI, BIHSOIIIEC
Ha CKOPOCTb M HalpaBJICHUE NPOTEKAHUs PEaKLH,
SHEPreTHYECKHE U3MEHEHUS B IPOLIECCE TPOTEKAHUS
peakiuu, cnocoObl BEIPAYKEHUSI KOHIEHTPALUH 1
CBOIICTBa PacTBOPOB AIIEKTPOIUTOB U HEIEKTPOJIUTOB,
ompeesIeHNe KUCIOTHOCTH CPE/ibl, 3aKOHOMEPHOCTH
MIPOTEKaHUS IEKTPOXUMHUYECKUX MTPOIIECCOB,
MPOLIECCH KOPPO3UH METAJIOB U METO/BI 3aIUTHI OT
KOPPO3UH.

JloJ15keH yMeTh: CaMOCTOSTEIIbHO OPTaHNU30BbIBATh
MO3HABATENBHYIO JICATENLHOCTD B 00JIACTH XUMUH,
WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS [l pEIIEHUS
MPaKTUYECKUX 3a7ad, Ul HHTEPIPETaluu Pe3yIbTaToB
9KCIIEpPUMEHTA

JloJ1:keH BJIaieTh: HaBbIKaMH SKCIIEPHUMEHTAIbHOMN
MO03HABATENbHOMN e TEIbHOCTH, IOCTAHOBKH U
MPOBEIEHHS HKCIIEPUMEHTa, 00pabOTKH pPe3yJIbTaToB
9KCIIEPUMEHTA M WX aHaJIM3a

2. PEAJIM3ALIUSI KOMIIETEHIIUIA

OK-10: cnoco0HOCTH K IMO3HABATEILHOM AeTeJIHLHOCTH.

Jnst popMupoBaHHsI KOMIETEHIIMNA HEOOXOMMO OCYIIIECTBUTH PSAJI ATAMOB. DTaIbl (OPMUPOBAHUS
KOMIIETEHIIUHU, MPUMEHSEMbIe Ui JTOTO BHUJABI 3aHSATUH W HCMIOJIB3YyEeMBbIE CPEICTBA OIICHUBAHHUS
MIPEJICTABJICHBI B TAOHIIE 2.

Tadauua 2— Jransl popMUPOBAHUS KOMIIETEHIIMU M MCMOJIb3yeMble CPeCTBA OLIEHMBAHMUS

1. CocraB 3HaThL YMmeTh Biaagern
® OCHOBHBIE ITAITbI ® CaMOCTOSITETLHO ® HaBLIKAMH
MO3HABaTEJILHOMN OPTaHU30BBIBATH SKCTEpPUMEHTAIbHOU
JIEITEILHOCTH; MO3HABATEHHYIO [03HABaTEILHOM
Conep:xaHue 3Tanos ® METOJBI JEeSITENBLHOCTE B 00JIaCTH NIeATEILHOCTH
MO3HaBaTEILHOMN XHUMHH ® HaBLIKAMHU
JIeATEILHOCTH B ® JICIT0JIb30BaTh MOCTAHOBKHU K
00J1aCTH XUMUU, TEOPETUUECKHE 3HAHUS [IPOBEJICHUS
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® OCHOBHBIC TIOHATHS U
3aKOHBI XUMUH,
TEOPETUYECKHE OCHOBBI
CTPOEHUS BEIECTBA,
CBOMCTBA BEILECTB U UX
PEaKLIHOHHYIO
CHOCOOHOCTb, YCIOBUS
NPOTEKaHUs peaKluii,
(haKTOpHI, BIUSIOIINE
Ha CKOPOCTB U
HaIpaBJIcHUE
MPOTEKaHUS PEAKINH,
SHEPreTHIECKHE
U3MEHEHHUs B IpolLecce
NPOTEKaHUs PEaKIny,
CrocoOBI BBIPasKEHHS
KOHLEHTpauui U
CBOMCTBa pacTBOPOB
3JIEKTPOJIUTOB U
HE3JIEKTPOJIUTOB,
oTpezieIeHue
KHCJIOTHOCTH CPEJIBI,
3aKOHOMEPHOCTH
MPOTEKaHUS
INEKTPOXUMHUUECKUX
MPOLIECCOB, IPOLECCHI
KOPPO3HUHU METAIJIOB U
MECTOAbI 3alIUTHI OT

IUTSL pEIICHUS
MIPAKTHIECKUX 3a/1a4,
JUISL MHTEPIIpEeTalnu
pe3yibTaToB
SKCIEpUMEHTA

9KCIIEPUMEHTA

® HaBBIKAMH 00pabOTKH
pe3yIbTaTOB
9KCICPUMECHTA U UX
aHaM3a

KOppO3uHu.
e [Ipaktuueckue
o Jlexuuu 3aHATHUS
e BreaynuTopHas e BneaygurtopHas e JlaGoparopHbie
Buab! 3aHsATHI CaMOCTOsITeIbHAS CaMOCTOsITeNTbHAs paboThI
pabora pabora
e JlaGoparopHas
pabota

e Komucmexr
e  YCTHBLINA OTBET
e DK3ameH

Hcnoab3yembie
CpeACTBa OLeHUBAHUA

e HupuBuayaapHOE
3aJlaHue
(camocTosiTenpHAs
pabota)

e KouTponbHas pabora

e Ortyer no
nabopaTtopHOi
pabote

e DK3aMeH

e Brmoanenue

nmaboparopHOH
paboThI

e Ortuer 1O

nmabopaTropHOH
pabote

OblmMe XapaKTepUCTUKM MNoKasaTenen w
npueeaeHsbl B Tabauue 3.

Ta6auma 3 — O0uIMe XapaKTePUCTUKH MoKa3aTe el 1 KpUTepueB OeHUBAHUS KOMIIETEHIIMH 110 3Tanam

Kputepunes OUEHUBAHMA KOMNETEHUMM Ha BCEX 3Tanax

IToxa3zarenu n
3HaTL YmMmeTh Baagernb
KpUTepun
. Oo0iagaer OOJamaeT quana3oHoOM Kountponupyer paboT
OT1in4HO (BBICOKHUIA . TPOIHMPYET p ¥,
oBeHb) (haKTUIECKUMHU U MPAKTHIECKUX YMCHHM, MIPOBOJIUT OTICHKY,
yp TEOPETUUECCKUMU TpeOyeMbIX IS COBEPIICHCTBYET
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3HAHWSIMU B IIpeJiesiax

n3y4daemoii o0ractu ¢

MMOHUMaHNEM TPaHUIL
IPUMEHUMOCTH

Pa3BUTHUS TBOPUECKUX
pelIeHnH,
abcTparupoBaHust
mpo0aemM

IelcTBHS pabOThI

Xopoo (0a30BbIii

3uHaeT QaKTsl,
MIPUHLMIIBL, TIPOLIECCHI,

ObnanaeT quana3oHOM
MPAaKTHYCCKUX YMCHUIA,
TpeOyeMbIX ISt

Bbepet oTBETCTBEHHOCTH
3a 3aBeplIeHHE 3aa4 B
UCCJEeI0BaHUU,

(mOporoBbIii yPOBEHBb)

0OIIMMHU 3HAHUSIMA

o01Ire TOHATHS B peTIeHIS TIPUCTIOCAOINBACT CBOE
yposer,) npeenax u3y4aeMon oTpeIeIEHHBIX MOBEJICHUE K
obnactu po0OJieM B o0actTu 00CTOSITENTLCTBAM B
HCCIICIOBaHHUS peleHny npodiieM
Ob6magaeT OCHOBHBIMU
YaoBieTBopuTEILHO Ob6nanaet 6a30BBIMU YMEHUsIMH, Tpebye- PaboTaer npu npsaMom

MBIMU AJIA BBIIIOJITHCHUS
IIPOCThIX 3aa4

HaOIIOAEHUU

®DopMynmpoBKa MoKa3aresei 1 KpUTepHeB OleHUBAHUS JAHHON KOMITIETEHITNH IIPUBEIeHa B Ta0muIe 4.
Tadonauua 4 — [Moka3aTeau U KpUTepUH OLEHUBAHNUS KOMIIETEHIIMU HA ITanax

IToka3areaun n

3HaTL YMmeThb Baagernb
KpUTEpUn
o  CamocmosmenvHo
opz2anuzyem
np o eccy ® B cogepuieHcmeae gradeem
3naem smanvi u nﬁsgaeame bHOU HasoLrami
7l .
Memoowl SenmeTbHOCHIL IKCHNEPUMEHMATLHOU
NO3HABAMENLHOU p NO3HABAMENbHOU
. ewiaem
desmenvHoCmu oesmenvHocmu U
A3HONJIAHOBbLE
3uaem ocrnoshbie p CaMOCMOSIMENbHO
npakmuyeckue
NOHAMUST XUMUU P 5 opeanuzyem pabomy 8
3a0a4u ¢
Ceso600m10 LCNORb30GaNUEN KomaHoe
Gopmynupyem MeODEmMUCCKI o Cmpoum epagpuueckue
Xumuyecxue 3Hal-Zt o 3A6UCUMOCMU U
3AKOHbL v obpabamvieaem
° ‘Meem npuMeHUmbs
Bocnpouzsooum oy P o SHaH pe3ynvmamol
. Y Hb H
. meopemu4ecKul y 9KCHepuMeHma
OT1an4yHO (BHICOKUH ons
Mmamepuan 6e3 o CamocmosmenbHo
YPOBEHB) uHmepnpemayuu
UCNONB308AHUS P opeanuzyem
yuebH020 nocobus pesy. O0ONOTHUMENbHBIL SMAN
Csoboono oKenepumenmnd, NoCmMaHo8KuU
CAMOCMOSMENLHO
7l
uznazaem cropymuposams aKCnepumenma 0
Mamepuar 8 beg 02; P noayvenus
YCmHOU hopme o Carocmosmensio V0081emMBOPUMENTLHO20
Ananuzupyem u ananusupyem pe3yrvmama
80CNPOU3BOOUM CxodUMOCmE o CamocmosmenbHo
83AUMOCE53b - obpabamvieaem
XUMUYECKUX egy Ao IKCHEePUMEHMATIbHbLE
. 7
NOHAMUU U l; KC),; P OamHble U cocmasisiem
3aKOHO8 meo ‘eD UK UM omuem 6 meyerue
P NAAHUPYEMO20 3AHAMUSL
npeonocuLIKamu

Xopomo (0a30BbIi
YPOBEHB)

3Haem ocHosHbvIe L4

amansl U Memoobl
NO3HABAMENbHOU

Camocmosimensro .
UIU ¢ NOMOWBIO
npenodasameisi

Braoeem ocnoenvimu
HasvlKamu
3KC‘}’l€puM6HmaJle0ﬁ
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yuebHnoeo nocobus

OdessmenbHOCMU opeanusyem NO3HABAMENbHO
3Haem ocHosHbvIe npoyecc desimenbHoCmu U
NOHAMUSA XUMUU Nno3HasamenbHou CamoCmosamenvpHo Ul ¢
Dopmynupyem OesimenbHOCHU NOMOUbIO NPenooasamens
Xumuuecxue Pewaem opeanuzyem pabomy 8
3AKOHbL npakmuyeckue KOMaHoe
Bocnp0u3goaum 3a0auu 6a306020 Cmpoum epaqbuqecmte
meopemuqec}(u]] YpOe6H: C 3aesucumocmu u
Mmamepuain ¢ UCNOIb308aAHUEM obpabamvieaem
UCNOJIL30BAHUECM meopemuviecKux pesyibmanivl
meopemudecKux BHAHUU WU IKCcnepumenma
SHAHULL WU yuebHo20 nocobus OpeaHnuzyem
yuebH020 nocobus Ymeem npumenumeo O0ONOTHUMENbHBIL IMAN
Yacmuuno nonyueHHvle 3HAHUS NOCMAaHoBKU
uznazaem ons IKCnepumenma OJis
mamepua 6 unmepnpemayuu nojiy4eHus
yemmuoti popme pe3ynbmamos Y008NIemMBOPUNENLHO2O
9KCnepumMenma, pe3yibmama ¢ noMOoubio
chopmynuposame PYKOBOOUMEIsL KOMAHObL
8616000l C unu npenodaeamens
UCNONb30BAHUEM Obpabamvieaem
yuebHo20 nocobus 9KCHepUMeHmanbHble
Ananuzupyem OaHHble U cocmassem
CXOOUMOCDb omuem 4acmu4Ho 8
NONYYeHHbIX meuenue nAaHupyemozo
pe3ynbmamos 3aHAMUS,
9KCHepumerHma c CAMOCMOAMENbHO ULU NPU
meopemudecKumu noMouu pykogooumeis
npeonoCuLIKAMU C KOMAaHObL UL
NOMOUBIO npenooasameis
pyKogooumers
KOMAHObL UL
npenooasameis
Bnaoeem 6azosvimu
HABLIKAMU
DKCNEePUMEHMATILHOU
NO3HABAMENbHOU
3naem ocrnosHvle
oesmenvHoCmu U
amanvl
. Hasvlkamu pabomol 6
NO3HABAMENbHOU Opeanuzyem
KoManoe
oesimenbHoCmu npoyecc
. Buinonusem sxkcnepumenm
3naem ocnosHvle NO3HABANENbHOL
C NOMOUWBIO PYKOBOOUMEIS
NOHAMUSL XUMULL 0essimenbHOCHUL C
KOMAHObL UU
Yacmuuno NnomMowbio
npenooasamenst
Y10B1€TBOPUTEILHO dopmynupyem npenooasamens
. Cmpoum epaguueckue
(moporoBbIi Xumudecxue Pewaem
3A6UCUMOCTU U
YPOBEHB) 3AKOHbL npaxkmuiecxue
obpabamvieaem
Bocnpouzeooum 3a0auu 6a306020
. pe3yibmamol
meopemu4ecKul VPOBH3L C
aKCnepuMenma
mamepuarn ¢ UCNONb30BAHUEM
Cocmasnsiem omuem no
UCNOIb308AHUEM yuebHo2o nocoous
pe3yrbmamam

9KCnepuMeHma YacmuiHo
6 meueHue NIAHUPYemo20
3aHAMUA UTU 8
HeayoumopHoe 8pemsi npu
noMOWU PYKOBOOUMEIS
KOMAHObL UU
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npenooasamenst

3. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUS

HJ’I?I pcann3anuu BbIIICTICPCUUCICHHBIX 3a1a4 O6y‘leHI/I5{ HCIIOJIB3YIOTCA CIICAYIOINE MaTCpHaJIbI:

1) KoHTpoabHBIE BONPOCHI.
Jist  TeopeTHdyeckod IOArOTOBKM MHCHOJIB3YIOTCS ydeOHbIE IIOCOOMS U3 CHHCKA OCHOGHOU U

oononnumenvrou aumepanypsl. KOHTpOJIbHBIE BOIPOCH! K pa3jeiaM JUCHUILIMHBI IPUBEICHBI B YYeOHO-
memoouueckom nocoouu [1]

2) KoHTpoabHbIE padoThI.
[TpuMepbl BApHAHTOB KOHTPOJIBHBIX paOOT MPHUBEICHBI B yueOHO-Memooureckom nocoouu 1]

3) UuauBuayaIbHbIE 3aaHHA.
Mertoaudeckre yKa3aHus K BBIIOJIHEHUIO HHIUBUAYAIbHBIX 3a1aHUM IPUBEACHBI B yuebHom nocoouu [2],

a TaKkke B yuebno-memoouueckom nocoouu [3],[5]

4) MeToauyecKne YKa3aHUsI K BBIMOJHEHHIO J1a60PATOPHBIX padoT M COCTABJIEHUIO OTYETOB.
VkazaHus MPUBEACHBI B yuebHno-memoouueckom nocoouu [1], [2], [4].

5) Bonpochbl K 3K3aMeHy.
[Tpumep BapuanTa OuiieTa K 3K3aMEHY MPUBEICH B yueOHo-Memoouueckom nocoouu [1].

3.1. KOHTPOJIBHBIE BOITPOCBI

Paznesa 1. OCHOBHBIE TIOHATHUA U 3AKOHBI XUMNHU

1. Jlalite ompezaeneHusi MOHATHIM «aToM». M3 4ero oH COCTOUT, uMeeT i OH 3apsn? IlpuBenute maHeTapHylO MOJENb

CTPOCHHUS aToMa.

KakoB 3apsy anexTpoHa? 3a cueT 4ero MpoTeKaeT XUMHUYECKas PEaKiiys, B UeM ee CYIITHOCTh?

Uro takoe Monekyna? Mimeet iu oHa 3apan? [Ipusenute mpuMepsl MosIeKy BeniecTs. M3 yero onu cocrost?

4.  Yro Takoe moH? Mmeer mu oH 3apsna? Kakue ecTh TUIIBI HOHOB M Kak OHM Ha3bpiBaroTcs? [IpuBenuTe mpuMepbl HOHOB
pasHoro tura. Kak 00pa3yroTcs Te Ml WHbIE THITBI HOHOB? OT 4ero 3aBHCHUT 3apsi]] HOHA?

5. IlpuBeauTe mpHMeEp XMMHYECKOTO 3JIEMEHTa B COCTOSHHSAX: aTOM, MOJIEKysa, MOH. [losicHUTEe, B YeM pasHMIa MEXIy
STHMHU TPEMsI COCTOSIHASMH U KaKUMH CBOHCTBaMH 00JI/IaeT Ta WIIM MHAsl YaCTHIIA.

6. Uro takoe xommyecTBO BemectBa? Kak oHo obOo3Hauaercs, B yeM m3Mmepsiercsi? CKOJBKO YacTHIl COAEPXUT | Moib
BemecTsa? Kak 0003HavaeTcss YUCIIO YacTHIL?

7. Yro takoe MoisipHas Macca? Kak oHa o003HauaeTcs, B ueM namepsiercsi? Kak paccuutaTs MOJISIPHYIO Maccy BEeNecTB?

8. IlpuBeaurte npHMepbl XUMHYECKMX BeIIECTB. UTO IMOKa3bIBAIOT IMOJCTPOYHBbIE HHIEKCHI B (hopMysnax XUMHYECKUX
BeIIecTB?

9. Uro Takoe crexuomerpuyeckue koddduumeHts? it 4ero MX paccTaBlSIOT B YpaBHEHHSIX XMMHUYECKHX peaKiui?
KakoBbl mpaBuia pacctaHoBku koadduimentoB? UTo mokas3blBaeT CTEXHOMETPHYECKHH KOI(OHIMEHT B ypaBHEHHH
peakuuun?

10. Cdopmynupyiite 3akon ABoraapo. Uto Takoe HopMmaiibHble ycinoBus? Uro Takoe MonsipHbli 00beM raza? Kak oH
o0o03HayaeTcs, B 4eM n3MepsieTcs 1 ueMy oH paBeH? Kakoll o0beM 3aHMMaeT ra3 KOJIM4ecTBOM 1 MoJb Ipu H.y.?

11. Kak paccunTbiBaeTcst 00beM rasa INpH YCIOBHSX, OTIMYHBIX OT HOopManbHbIX? [lpuBeaurte ypaBHeHue MenneneeBa-
KnanelipoHa, NOSCHUTE KaKH€ BEIMYMHBI TAM UCIOIb3YIOTCS.

12. Tlpuennte OCHOBHBIE (hOPMYIIBI TSI pacuyeTa KoJMdecTBa BeliecTa. Kakne BeTMIMHBI UL 3TOTO UCTIONb3YIOTCS?

13. Yro Takoe npocThie U cioxHbIe BenlecTBa? [IpuBeauTe nx KiraccuQUKaIHIO.

14. W3 dgero cocTosIT OKCHIBI, COJH, KHUCIOTHI, oCHOBaHMA? UTo Takoe KHCIOTHBIE ocTarku? [IpuBemure mpuMephl 3THX
COEIMHEHU.

15. Yo Takoe skBuBaneHT? UTO Takoe (akTop SKBHBAJICHTHOCTH M Kak OH o0o3Hauaercsa? Kak ero moxHo paccuntars? s
KaKHX 3JE€MEHTOB OH SIBJISIETCS IOCTOSTHHBIM U TioueMy? [IpuBenure npumMepsl.

16. Kak paccuurtaTh SKBHMBAJECHTHYIO MAacCy IPOCTBIX M CIIOXHBIX BeliecTB? I[lpuBeaute (OpMyIibl, MOSCHUTE KaKue
BEJIMYMHBI B HUX NCTONB3YI0TCs. Kak 0003HauaeTcs sKBUBANIEHTHAS Macca, B 4eM H3MepsieTcs?

17. Yro Takoe skBHBaIEHTHBIH 00beM raza? Kak ero MoxHo paccunrars? [IpuBenure popMyity, HOSICHUTE KaKie BETMYMHEI
TaM HCHOJb3YOTCA.

18. Cdopmynupyiite 3aKOH IKBUBAJICHTOB, NIPUBEANTE €r0 MaTeMaTHYEeCKOE BhIpakeHHUe. [IpuBeauTe mpumep NpUMEHEHUs
9TOrO 3aKOHA.

w N
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CoopmynupyiiTe 3aKOH IOCTOSHCTBA cocTaBa BemiectBa. Uro Takoe Oeprosumzapl? IlpuBennTe mnpuMepsl BelECTB
MIOCTOSTHHOTO ¥ HETTOCTOSIHHOTO COCTAaBa.

CoopmynupyiiTe 3aK0H ABOraipo M CIEJICTBUS U3 HETO, MOSICHUTE Ha IIPUMeEpe.

CoopmynupyiiTe 3aKOH OOBEMHBIX OTHOIICHHH, OSCHUTE, JJIsl KAKUX PACUCTOB OH NPUMEHHM.

ChopmynupyiiTe 3aKOH COXpaHEHUS MacChl BEIIECTBA.

Pazzen 2. CTPOEHUE ATOMA. IEPUOJJUYECKHI 3AKOH U IEPUOUYECKASI CHCTEMA

XUMHNYECKHUX 2JIEMEHTOB J.U.MEH/IEJIEEBA.

Onummte IIaHETapHYIO MOAETH CTPOCHHUS aToMa (Moens Pesephopraa), mokaxxute rpaduaecKky.

Ha uem ocHOBaHa coBpeMeHHas Mojenb cTpoeHus atoma? Kak paccmaTpuBaeTcsl 3J€KTPOH M €ro ABHXKEHHE B 3TOU
mozaean?

Yro Ttakoe siekTpoHHoe o0iako? IlpuBenure rpaduyeckn npuMmep 3NIEKTPOHHOro obnaka atoma Bojopona. Kak
U3MEHSIETCSl TUIOTHOCTD JIEKTPOHHOTO 00JIaKka Mo Mepe yJajeHus OT siapa U mouemy? Vmeer s 3J1eKTpoHHOE 00JIaKo
IpaHUIbI?

Uro Takoe atomHast opoutans (AO)? IMouemy AO MoryT uMmeTh pasHble pazMepsl? Kak 3To BiuseT Ha CBOWcTBa aToMa?
Kak o6o3HagaroTcst rpadudecky aTOMHBIE OpOUTANH, SJICKTPOHEI HAa OpOuTasix?

Iepeuncnure kBaHTOBBIE YnCHa. {71 dero oHu ncnons3yrorcst? [lodeMmy Henb3st onmucaTh 3JIEKTPOH € TIOMOIIBIO TOHATHH
KJIacCHUYECKOM (PU3MKH (Macca, KOOPANHATA, UMITYJIbC | T.1.)7

Kak o6o3Hauaercst rmaBHOe KBaHTOBOe 4mcino? Kakue 3HaueHMS NMPUHUMAET TNIABHOE KBAHTOBOE YHCIO? 3a YTO OHO
otBevaet? UTO Takoe SHEPreTHIECKUN YPOBEHbB (JIEKTPOHHEIH CII0it)?

ONEeKTPOHBI KaKOTO JHEPreTHYECKOr0 YpPOBHSA HMMEIOT HAHMEHBIIYIO SHEpPruio? ODIEKTPOHBI KAKOTO0 3HEPreTHYecKOro
YPOBHS Haxonaarcs Haubosee Oin3Ko K fApy u noueMmy? Kak cBsi3aH pasmep aTOMHOM OpOMTaNM U INIaBHOE KBaHTOBOE
yucno? [IpuBenure rpaduyeckuii mpuMep MHOTOBJIEKTPOHHOTO aTOMa, MOSICHUTE OTBET.

Kak o0o03HauaeTcst nobouHOe KBaHTOBOE uKciao? 3a uto oHo oTBevyaeT? Kakue 3Hauenus: ono npunumaer? Kakoit ¢popme
opbuTanu oHu coorBeTcTBYI0T? [IpHBeanTe rpaduueckue npuMepsl. YTo Takoe SHEPreTHUECKUN MOTypOBEHb?

Kax mpoucxoauTt pacuiernyieHne SHepreTHUecKux ypoBHeH Ha moaypoBHU? Ckoilbko AO H 3JIEKTPOHOB MOXKET BKJIIOYATH
MIOZYpOBEHB TOTO WK HHOTO THMa? [TokaxunTe rpadudecku.

Kak 0603HauaeTcst MarHUTHOE KBaHTOBOE YMC0? 3a 4To OHO oTBedaeT? Kakne 3HaUeHNS OHO IPUHUMAET JUIs OpOuTaeit
passoro tumna? [IpuBenure rpaduueckue NpUMepslI.

Uro takoe cnmH? Kak o0o3HadaeTcs crmmHOBOoe KBaHTOBoe umcio? Kakme 3HaueHus oHo mpuHHMaetr? UYrto Takoe
napauleNIbHbIE U aHTHIapaJuIebHble criuHb? [IpuBeauTe rpaduyeckue mpuMepsl.

Chopmynupyitte npunamun [laynu. CKoJIbKO 3JEKTPOHOB MOTYT HaXOJUTHCS HAa OJHOM aToMHON opOurtann? KakoBel ux
cnunbl? [IpuBeanTe rpaduueckuii npumep.

Chopmynupyiite mpasuio KieukoBckoro. OOBICHUTE C €ro MOMOIIbIO, MOYEMY MpPH 3aMOJHEHHH YHEPTEeTHUYECKHX
YPOBHE#! DIIEKTPOHAMH CHAYAIA 3a0JIHSIETCS YPOBEHB 6S, a MOTOM yKe ypoBeHb 5.

Chopmymupyiire npasuno ['yama. Ilpusemure rpaduueckuit mpumep s d-mogypoBus. Kak OyaeT MPOMCXOIHUTH
MTOJIOBUHHOE 3aII0JHEHUE 3TOr0 MOTYPOBHS?

KakoB mopsiiok 3armojHeHUsI SHEPTeTHYEeCKUX ypOBHEW M MoaypoBHeH? UTO Takoe 37IeKTpOHHAs KOHQUTYpaIHs aToMa
(anextponHast ¢popmyina)? Kak ona 3anmceiBaercst? Kakue »eKTpoHHBIE KOHGUTYPALUH SBISIOTCS YCTOHUUBBIMH?
ChopmynupyiiTe meprHoOAMICCKINA 3aKOH.

Kakyro cTpykrypy umeer tabnuna MenzaeneeBa? YKaxxuTe, Kak ONpeaeIuTh IEPUOJ, TPYIILY, HOATPYIITY.

C ToukHM 3peHHs 3JIEKTPOHHOW KOH(QUIypalmuu aToMa, YTO IOKa3bIBacT HOMEP JJIEMEHTa B IEPHOJIUUYECKOIl cHUcTeMe,
HOMep Tpymiisl, Homep nepuona? [Ipusenure npumep.

Ha xakue cemeiicTBa pa3zueisroTcs ayieMeHTHl B Tabnuie MenneneeBa? Yem ato o0ycioBieno? Kakumu cBoiicTBaMu OHI
obOnamaroT (Merainueckue, HemeTtauimdeckue)? K kakuMm ceMeicTBaM OTHOCSATCS 3JIGMEHTHI TVIABHBIX U MOOOYHBIX
noxarpynn? IlpuBenure mpumepsl. Kak M3MEHSIOTCS MeTaIUIMYECKHE M HEMETAIIMYECKHEe CBOWCTBA MO TEPHOAAM H
rpynmam? [IpuBenute mpuMepsl.

Uem ompenenseTcss BaJCHTHOCTh XMMHUYECKOTO 3JI€MEHTa B TJABHBIX M MOOOYHBIX moArpynmax? Kakwme 31meKTpoHBI
ABJISIFOTCS BAJICHTHBIMHU M MOTYT IPHHAMATh YYacTHE B 00pa30BaHUN XUMHUECKON CBSI3U?

Uro rtakoe sHeprus moHuzaumu? Kak oHa m3MmeHsiercss mo mepuojaMm M rpynnam? OObscHuTe mouemy. [IpuBemure
npuMepsl. Kak 3To BiauseT Ha XUMHYECKHE CBOICTBA 371€MEHTOB? Y KaKMX 3JIEMEHTOB HU3KUE DHEPTUU MOHU3ALUU U
nouemy?

Uro Takoe cpoacTBO K aiekTpoHy? Kak oHO m3MeHseTcs mo nepuozaam u rpynmnam? OObscHure mouyemy. [IpuBeante
npuMepsl. Kak 0HO BiMsieT Ha XUMHYECKUE CBOICTBA 2JIeMEHTOB? Y KaKHMX 3JIEMEHTOB BBICOKOE CPOJCTBO K 3JIEKTPOHY U
nouemy?

Kak m3MeHsIOTCS paanychl aTOMOB M HOHOB IO TepuogaMm W rpymmam? Kak 3TO BIMSeT Ha XUMHYECKHE CBOWCTBA
anemenToB? [IpuBenuTe mpuMepsl. Y Kakux 3JIEMEHTOB caMble OOJbINE PaANYCHl X IOYeMYy?

Uro Taxoe anekTpooTpuuaTensbHOcTh? Kak oHa m3Mensercs mo mepuoaaM W rpymmam? Kak BIMseT Ha XUMHYECKHE
cBoiicTBa anemenToB? [lpuBeanTe MpUMepsl. Y KaKUX 2JIEMEHTOB caMasi BRICOKASI AJIEKTPOOTPHIATEIEHOCTE?

UTo Takoe OKUCIHTEIbHBIC, BOCCTAHOBUTENBbHBIE CBOMCTBA? Kak OHM M3MEHSIOTCS MO mepuoaaM u rpymmam? Kak 3to
CBA3aHO C DJIEKTPOHHBIM cTpoeHueM aroma? IlpuBenure mnpumepsl. Kakue BelecTBa SBISIOTCS XOPOIIUMH
BOCCTaHOBHTEISIMH, & KAKHE OKUCIUTEISAMH U TTOYeMYy?

17
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Paznen 3. XUMHNYECKASA CBA3b.
UYem onpenenstoTess XMMUYECKUe U (pr3nueckue CBOCTBa BelecTa?
Uro Ttakoe xuMudeckas cBsa3b? Kakyro mpupoy, COrjIacCHO COBPEMEHHBIM NPEICTABICHUSIM, UMEET XUMHUECKasl CBA3b?
Kak m3MeHsITCs 9HEpTUs CUCTEMBI IPH 00pa30BaHUN XUMUIECKON CBA3H M KaKHE CHIIBI €€ 00yCIIaBINBarOT?
ITpuBenure mpumep 0Opa3oOBaHUS XUMHUYECKOW CBS3M B MOJEKyJe BOAOpoAa. UTo Takoe MOJIEKyJsipHas opOuTanb?
Kaknmu 10IKHBI OBITH CITHHBI B3aUMO/ICHCTBYIOIINX SJIEKTPOHOB, YTOOBI 00pa30Banach XMMUUECKas CBSI3b?
Haiite onpeneneHus XxapakTepUCTHUKaM XMMHMUYECKOHM CBS3M: JUIMHA CBS3M, BAJICHTHBIN yroi, SHEPrus CBA3U. B kakux
eIMHUIIAX OHHU m3MepsroTes? Kak 3aBuCHT 3HEprus CBsI3U OT ee MuHbEI? Kakas cBs3b SBIsIeTCS HanboIee mpoyHOit?
Ilepeuncanre OCHOBHBIE BUABI XUMHYECKON CBSI3H.
[aiite onpeneneHre KOBAJICHTHOH CBs3U. 3a cUeT 4ero oHa oOpazyercs?
Yem 00ycCIIOBIICHBI HANIPABIEHHOCTH M HACKIIIAEMOCTh KOBAJIEHTHOW CBSI3H?
Kak oOpa3yercsi koBaneHTHasl CBsi3b 10 OOMEHHOMY MexaHu3my? Kakue sJIeKTpOHBI MOTYT NPHUHUMATh ydacTHE B
oOpazoBanuu cBs3u? [IpuBenure rpadudeckuii mpumep.
[Toyemy xuMu4ecKas CBsI3b MOXKET 00J1aiaTh MoJIsipHOCTHI0? YeMm o0yciioBieHa NoIsapHOCTh cBsizu? [IpuBeanute npumep
MIOJIIPHOM MOJIEKYJIBI, TOSCHUTE, YTO TaKoe (P PEKTUBHBIN 3apsil, HICKTPUIECKUIl MOMEHT JTUIIOJIS.
Uro Takoe KOBAJCHTHAS MOJSIPHAs M KOBAJCHTHAs HEMOJApHas cBa3b? [IpuBeanTe mpuUMeEpHI BEIIECTB C 3TUMHU THUIIAMHU
CBSI3M.
Kaxk o6pa3syeTcst KOBaJIeHTHasI CBA3b 110 JOHOPHO-aKIIEITOPHOMY MEXaHU3MY?
MaiiTe onpeneneHre MOHATHIO BaJEHTHOCTh. Kak MOXHO OIIPEAENINTh BAJICHTHOCTD 31eMeHTa? Kakue 371eMeHTH HMEIOT
MIOCTOSTHHYTO BaJICHTHOCTBH?
Yem o00ycioBieHa BaJCHTHOCTb, COIJIACHO METOAY BAJICHTHBIX CBsi3e? UTO Takoe OCHOBHOE W BO30YKIECHHOE
cocrostHue atroma? IIpuBeaure npuMepsl.
Kakue 351eKTpOHBI SBIISIOTCS BaJICHTHBIMHU /U1 S,p,d,f — aemeHnToB?
UYem onpenensieTcsi MpOCTpaHCTBEHHAsS CTPYKYTypa Mouieky:1? [loueMy MoeKyIbl HUMEIoT pasHyto Gopmy?
JaiiTe ompeneicHUE TUIMIAM CBS3M IO TEPCKPHIBAHUIO OpOUTaNieii: 6, © u O-CBA3aM. Kakumu Tumamu opOHUTaneil oHU
obpaszyrorcs? [IpuBenure rpaduueckue npumepbl. CpaBHUTE MPOYHOCTH G- U T-CBSI3H.
Uro Takoe kpaTHOCTH cBs3u? [IpuBemute mpumep oOpa3oBaHUS OAWHAPHOW, TBOWHOMW, TPOHHOM cBs3u. Kaknmu Trmamm
CBSI3M TIO IIEPEKpBIBAaHMIO opOuTanel oOpa3oBaHa OAWHApHAs, ABOWHAs, TpoWHas cBA3b? CpaBHUTE MPOYHOCTH ITUX
CBA3€EH.
Uro Takoe rubdpumuzanusi? Kakos ee mexanmm? Kak mpowmcxomut Sp-, sz, Sp3 — rubpunuzanusa? Kakymo reoMeTpuro
HMEIOT MOJICKYJIBI C TAKUM THIIOM THOPHIN3ALNK y [IeHTpansHoro atoma? [IpuBenure npumepsl.
PacckaxwuTe 0 cTpoeHnH TBepAbIX Tell. UTo u3 ceds mpeacTaBisieT KpucTamndeckas pemerka? [Ipusenute npumep. Yo
XapaKTepu3yeT SHEPrusl KpucTauindeckoil pemetku? [lepeuncianre XuMHUeCKUe TUIIBI KPUCTAINIMYECKUX PEIIETOK.
Uro u3 cebs mpeacTaBiIseT MOJEKYJIsIpHas KpHcTa/uIndeckas pemerka? Kakue yacTHIBI HAXOAWTCS B y3J1aX PEIICTKH?
Kakoii Tun cBs3u Mexay y3maMu pernetku? KakoBa 3Heprus Takoi Kpucraminueckon pemerku? Kakue BemecTsa MOTYT
00pa3oBBIBATH MOJIEKYJISIPHBIE KpUCTaJLTHYeckue penietku? [IpuBennuTe npuMepsl.
Uto u3 cebs mpencTaBiseT aTOMHasl KpucTamuieckas penierka? Kakue yacTuipl HaX0AuTCs B y3iax pernetku? Kakoit
TUI CBSI3M MEXIy y3namu pemerku? KakxoBa sHeprus Takoil kpuctammmdeckoil pemretkn?Kakue BemecTBa MOTYT
00pa3oBBIBaTh MOJICKYIISIPHBIE KpHUCTaJUIHUeckne pemetku? [IpuBennTe npuMepsl.
KakoB MexaHu3M 00pa3oBaHHs MOHHOM CBsI3U? UeM XapaKTepu3yeTcsi HOHHOCTH CBs3U? UeM oTiaudaeTcs KOBaJCHTHAs
TIOJIIpHAs CBSA3b OT MOHHOW? [loueMy MOHHas CBsI3b He 00J1a1aeT HaNPaBIEHHOCTHIO M HACKHIIIIAEMOCThIO?
Uro n3 cebs mpencTaBisieT MOHHAs KpHCTaJuIMueckas pemrerka? Kakne wacTuibl Haxomures B y3iax pemetku? Kakoit
TUII CBSI3M MEXAy y3idamu pemetku? KakoBa sHeprust Takoil KpucTaummdeckoil pemerkn? Kakue BemectBa MOTyT
00pa3oBBIBaTH MOHHBIE KpUCTAJUINYECKHe pemeTku? [IpuBeaure mpumepsl.
Uro u3 cebst mpeAcTaBisieT MeTaJuIndecKas KpucTaIindeckas pemeTka? Kakue 4acTHIBI HAXOAUTCS B y3J1aX PEIIETKH?
UeMm oO0ycioBieHa CBS3M MEXAy y3lamu pemietku? IlodeMy B KpHCTAIMYECKOH pelIeTKe MeTajula 3JIEKTOHBI
HesoKann3oBaHbl? KakoBa sHeprus Takoil KpucTtajumdeckoil pemerku? Kakue BemecTBa MOTYT 0Opa3OBHIBAThH
MeTaJUIMYEeCKHe KpUCTaJIYecKue pemerku? [IpuBeaure mpumMepsl.
CpaBHHTE NPOYHOCTH, TEMIIEPATYPHI IUIABICHUS, MEXaHUIECKHE CBOMCTBA, 3JEKTPONPOBOJHOCTD, TETJIONMPOBOTHOCTH,
JIETy4eCTh pPa3HBIX THUIIOB KPUCTAUIMYECKUX pemeTok. OObsCHUTE, MOYeMy OHHM 00JafaloT TEeMH WIH HHBIMH
cBoiicTBamu?

Paznen 4. OCHOBHBIE KJIACCBI HEOPTAHUYECKUX COEI[I/IHEHI/Iﬁ. PEAKIIMOHHAS
CITIOCOBHOCTbB BEIIECTB.

Yro Takoe cTeneHb OkuciaeHus? Kak onpeennTh MaKCHUMAIbHYIO CTEICHb OKUCIICHUs dyeMeHTa? Kak oHa cBs3aHa C
BaJICHTHOCTHIO?
Kakwe 35eMeHTHI TpOSIBIIIOT MMOCTOSTHHYKO CTEIICHb OKUCICHUs? UeMy paBHA CTEIICHb OKHCIICHUS YJIEMEHTOB B IMPOCTHIX
BemiecTBax? Kakue npaBuiia Hy>KHO 3HATh [UIS 3aITUCH XUMUYECKAX (DOPMYII BEIIeCTB?
[puBeure knaccudukanuio BenecTs. Kakue 0CHOBHEIE KJIACCHI HEOPTaHMUYECKUX COCTUHECHUH BhI 3HaeTe? 13 yero oHu
COCTOAT?
[puBenure kiaccudpukanmo okcunos. Kak o0pasyrorcs Ha3BaHUs okcuaoB? Kak Hamucath (opMyity BBICIIETO OKCHAA
siemenra’?
[TpuBeante knaccudukanuio kuciot. Kak 00pazyrorcs Ha3BaHUS KHCIOT?
[TpuBeaute knaccudukannio ocHoBaHui. Kak 00pa3yroTcst Ha3BaHUsI OCHOBaHUH?
[IpuBeaute knaccudukaiuio coyeil. Kak o0pa3yroTcss Ha3BaHUS COJei?
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Uro Takoe snexTponut? Kakue BewecTsa siBISIFOTCS dJIEKTPOIUTaMu?

Uro Takoe IeKTponuTuIecKas aucconuanua? Kakossl mpaBuiia 3alMCU YPaBHEHUH 3IEKTPOIUTUYECKON qucconuanum?
IIpuBenure ypaBHEHUS MONHOM U CTYNEHYATON AUCCOLMALMY OKCUJIOB, KUCIIOT, COJIEH U OCHOBaHUH.

Jlis KakuX 2JIEMEHTOB XapaKTepHbI KUCIOTHbIE cBoiicTBa? IIpuBenuTe mpuMepsl.

C uem pearupyrooT KUCIOTHBIe okcuabl? IlpuBeaute mnpuMepsl peaxiyid, JOKa3bIBAIOIIMX KHUCJIOTHBIE CBOWCTBA.
IIpuBenure npuMep TeHETUYECKOM CBSI3U «3JIEMEHT — KUCJIOTHBIM OKCHJT — KUCJIOTHBIM OCTAaTOK - KHCIIOTay.

Jis KaKuX 3JIEMEHTOB XapaKTePHBI OCHOBHEIE cBoiicTBa? [IpuBennTe mpuMepEI.

C gyeM pearupyroT OCHOBHBIE OKCHABI? [IpuBenuTe MpuMepsl peakunii, TOKa3pIBAlONINX OCHOBHEIC cBoiicTBa. [IpuBenuTe
MIPUMEpP TeHETHIECKON CBS3H «QJIEMEHT — OCHOBHOW OKCHJ — OCHOBAHHUEY.

Uro takoe ampoTepHOCTh? J{JIs KaKIX AJIEMEHTOB XapaKTepHbBI aM(poTepHble cBoiicTBa? [IpuBennTe MpUMEpHI.

C wem pearmpyroT amdorepHsie okcuasl? IlpuBeanTe TpUMeEpHl peakmuii, TOKAa3BIBAIOMINX aM(OTepHBIE CBOWCTBA.
[TpuBenuTe NprMep reHEeTHUECKOH CBA3U «3JIEMEHT — aM(OTEpHBIN OKCHJ — aM(OTEpPHOE OCHOBAHHEY.

Kak n3aMeHsr0TCa KUCIOTHO-OCHOBHBIE CBOICTBA M S- M P-2JIEMEHTOB B Iepuojax cieBa HampaBo? Kak 3To cBs3aHO ¢
METAJUTHYECKUMHU U HEMETATMIECKUMHE CBOMCTBaMU? OT 4ero 3aBHCST KHCIOTHO-OCHOBHBIE CBOMCTBA (-371eMEHTOB?
IIpuBenuTe XUMHUYECKHE CBONCTBA KUCIIOT.

IIpuBenuTe XuMHUYECKHE CBOICTBA OCHOBaHUH.

[MpuBenure npumeps! amdoTepHbIX ocHOBaHUH. C 4eM OHHM MOTYT pearupoBaTh?

IIpuBenuTe XuMHUUYECKHE CBOICTBA COJIEH.

Paznen 5. PACTBOPBI.
Uro Takoe pacTBOp, pacTBOpPEHHOE BelecTBO, pacTBoputenb? [IpuBenute npumepsl. IlpuBenure kiaccudukanuio
pacTBOpOB.
KakoBbl CXO/ACTBAa/OTIANYMSI PACTBOPOB C MEXaHHMYECKUMH CMECSIMH W XMMHUYECKMMHU coenuHeHusMu? Urto u3 ceds
MIPEACTABISIET PACTBOP, COIVIACHO COBPEMEHHBIM MPEACTABIECHUSAM ?
Onuimure npouecc pacCTBOPEHUS TBEPIOro Teja B )KUIKOM pacTBoputene. Kak mpoucxoauT KpucTamui3anus?
Uro Ttakoe KoHIEHTpanusa? UTo Takoe HACHIIIEHHEIH, pa30aBiIeHHBIH, KOHIICHTPUPOBAHHBIN pacTBOp?
Onummre cHocoOBl BEIPAKEHUS KOHIICHTPAIMKA pPacTBOPOB, NPUBEAWTE OOO3HAYCHWsS, (QOPMYIBI IS pacyera
KOHIICHTpAlliii, eNWHUIBI W3MEpeHus (MaccoBas MIOJsI, MOJSIpHAs IO, MOJSApHas KOHICHTPAUHWs, MOJSUIbHAS
KOHIICHTpAIUsI, HOpMaJlbHasl KOHIEHTpanus, TUTP). Kak MOKHO KpaTko 00O3HAYHUTH SAWHUIIEI U3MEPEHHSI MOJIPHOHN H
HopMainbHOH KoHIeHTpanuu? [lpuBenute npumep. Kak paccuuTsiBaeTCst SKBUBAJICHT IS KUCIIOT, OCHOBaHUH, COJei?
Uro takoe pactBopumocTb? [IpuBennTe KilaccH(pUKALUIO BEIIECTB MO HMX pacTBOpUMOCTH. Kak BIHSET MOJSPHOCTH
BEIIECTB Ha UX PacTBOPUMOCTH? Kak BiMsieT TeMIiepaTypa Ha paCTBOPUMOCTh BEIECTB?
Uro Takoe mNepeHachlleHHbI pacTBOp? B Kakux yCIOBHSX €ro MOXHO NoiyduTh? B Kakumx ciydasx H30BITOK
PacTBOPEHHOT'0 BEIIECTBA HAUWHAET BBINAJATh B OCAI0K M3 IIEPEHACHIIIIEHHOTO pacTBOpa?
Kakue mporiecchl MpoTekaroT npu oOpa3oBanuu pactBopa? Kak usmensiercss mpu 3TOM 3Heprusi cuctembr? Kakumu
(akTopamu orpenenseTcs TeroBoi 3 dekt mpomecca pacTBopeHUs?
Uro Takoe conpBaTalMs, THAPATALNS, COJNBBATHI, rUApaThl? UTo mpenctaBisaroT coboi kpucramiorunparsr? [Ipuseaure
npuMepbl. YeM 00ycItoBIIeHO 00pa30BaHe KPUCTAILIOTHIPATOR?
UTo Takoe D3JEKTPONMTHI, HEdNEeKTpoiauThl? Kakue BellecTBa OTHOCATCS K TOMY WMIM WMHOMY Tuiy? Yrto Takoe
ANEKTPONUTHYCCKas aucconuanusa’? YTo Takoe M30TOHWYECKHU K03(D(UIMEHT, YeMy OH MOXET OBITh paBeH, OT Yero
3aBUCHUT?
Urto Takoe cTeneHp qucconuanuu? Kakue BemecTBa OTHOCSATCS K ¢abbIM U CHIIBHBIM 3JIEKTPOJUTaM U nouemy? OT yero
3aBHCHUT CTETICHb AUCCOLIHAIMN?
Uro Takoe Kaxymascs CTeneHb auccormanuu? Jlas Kakux pacTBOpOB MpHUMEHHMMO 3To moHATHe? Kak ee MOXHO
paccuuTars?
Kax 3ammceiBaeTcsi BBIpQKEHHE KOHCTAHTHI JUCCOIMALMU JJISI CNA0BIX 3eKTponnuToB? OT Yero 3aBHUCHT KOHCTaHTa
nucconmanuu? Yto mmokaseIBaeT 3Ta BeIndrHa?
[IpuBeaute 3akoH pa3Benenust OcraBanbaa. Kak 3aBUCUT cTeleHb AUCCOLUALIMM OT KOHLIEHTPALIUU AJIEKTPOJInTa?
IIpuBenuTe ypaBHEHUE dAEKTPOIUTUYECKON qucconanuu Boasl. K kakoMy THITy 271€KTPOIUTOB OHA OTHOCUTCS?
Uro Ttakoe HOHHOE mpousBeAeHue BoAbl? Yemy oHO paBHO? UeMy paBHa KOHLEHTpalMs HOHOB BOJOPOAA U
THJPOKCOTPYII B HEUTpanbHOM pacTBope? KakoBo UX COOTHOILIEHNE B KUCIION U LIEIOYHON cpeae?
Urto Takoe BOAOPOIHBIN Mmoka3arens? Kakue 3Hauenust oH MoxeT npuHuMarh? Kak on paccuutsiBaetcs? Kak onpenenuTs
XapakTep Cpebl [0 3HAYSHUIO BOJIOPOTHOTO TIOKA3aTeNs?
YTt0 Takoe KOJUTUTaTUBHBIE CBOMCTBA PacCTBOPOB?
Uro takoe ocmoc? [losicauTe, npuBeanTe npuMep. Ha kakoM (pU3NUecKoM SBICHHH OCHOBAaH 0cMOc?
Uro takoe ocMotnueckoe napieHue? lIpm Kakux YCIIOBHSX ONpenenseTcss ocMoTHdeckoe naBieHue? Kak ero MokKHO
paccumTaTh ISl PACTBOPOB HEBJIEKTPOIUTOB M PAcTBOPOB 3JeKTpoiuToB? [IpuBenute 3akon Bant-T'odda. g xakux
CHCTEM OH CTIpaBeInB?
Kax u3meHsieTcst naBlieHUMe HACHIIMIEHHOTO Mapa pacTBOpa MO CPAaBHEHUIO C YMCThIM pacTBopurenem? IlpuBenute 3aKoH
Payns 17151 HEANEKTPOIUTOB U AIEKTPOIUTOB.
Kakx u3meHstoTcsi TeMmmeparypa 3aMep3aHusi pacTBOpa M TeMIlepaTypa KUIIEHHs pacTBOpa MO CPaBHEHHIO C YHUCTHIM
pactBoputesnieM? Kak MOXXHO paccuuTaTb U3MEHEHUE TeMIepaTypbl AJsi HEIJNEKTPOJUTOB W 3eKTpoauToB? OT yero
3aBUCSAT KPUOCKOIIMYECKast U 90YIUIMOCKONNYECKas IOCTOSHHbIE?
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Paznen 6. JHEPT'ETUKA XUMHUYECKUX IMMTPOUHECCOB. XUMHNYECKASA TEPMOJNHAMUKA.
Uro u3ydaeT xumuueckas T€pMOANHAMUKA?
Jaiite onpeaeneHne NOHATHIO «XUMHUUYECKasi CUCTEMay.
Iepeuncnure THUIBI XUMHUYECKUX CHUCTEM, AAlTE UX XapaKTEPUCTUKY. [IpuBeauTe MpUMepHI.
Kakne mapameTps! BIUSIOT Ha TEPMOANHAMUYECKOE COCTOSHUE CHCTEMBI? UTO Takoe CTaHAAPTHBIC YCIOBUS?
Uem xapakTepu3yercsi TepPMOANHAMUYECKOE PABHOBECHE CHCTEMBI?
Kakne THIBI TEpMOANHAMUYECKHX MIPOIECCOB MOTYT MPOTEKATh B XUMHUUECKHX cucTeMax? JlaiiTe MX XapakTepUCTHKY.
Cohopmynupyiite 1 3aK0OH TepMOIMHAMUKH, 3alUIIATE €T0 MaTeMaTHUECKoe BbIpaxkeHue. [laiiTe ompenerneHne MOHATHIM
«TETIO0Ta», «paboTa», «BHYTPEHHsSS SHeprusi». Kak MOXHO MHTEpPIPETHPOBAaTh O3TOT 3aKOH IPUMECHHUTENBHO K
XUMHUYECKOMY Tporeccy?
Kakas paborta yalie Bcero coBepIuaroTcsi B XuMH4Yecknux cucremax? Kak ee MOKHO paccuuTarh?
Maiite onpenenenue suTanbnuu. Kak ee MoxxHo paccunrars?. Kak ona o003Havaercsi, B 4eM u3Mepsiercsi?
Yro Takoe TermioBoi sddekr peakuuu? Kak oH 0003HadaeTcsi, B 4eM HM3MEPSETCS, Y€MYy OH paBeH IPU HOCTOSHHOM
napnenun? Jlaiite ompenereHUE H5K30- W IHAOTEPMHUYECKOM peakuud. UTO MOXKHO cKazaThb O TEIUIOBOM d(derre
00paTUMOro XUMHUYECKOTO Tporecca’?
Uro wsydaer Tepmoxumus? Urto Takoe TepMoxuMudeckoe ypaBHeHue? Ilepeuncnure OCOOEHHOCTH — 3amuCH
TEPMOXHMHUUYECKUX yPAaBHEHHH.
Uro Takoe cTaHAapTHas SHTANbIHA oOpazoBaHus BeniecTBa? Kak oHa 0003HauaeTcs, B 4eM N3MEPSETCS M KaKHe 3HAUYCHHUS
MOXET IPUHUAMATH?
Coopmynupyiite 3akoH 'ecca. I[TosicHUTE CMBICI 3TOTO 3aKOHA Ha IIPUMEPE XMMUIECKON PEeaKIyy.

. Chopmynupyiite cinencrsue u3 3akoHa ['ecca. [IpuBennte mMaTteMaTHdecKkoe BBIpaKCHHE, IOSICHUTE, AJISI pacueTa Kakoi

BEJTMYMHBI OHO IPUMEHSETCSL.

Uro takoe sHTponusa? B dem oHa m3Mmepsiercs, kak obo3nayaercsa? Kak ee MokHO paccumrtarh? OT Kakux (paKTOPOB OHA
3aBUCHT?

[losicHuTe Ha mpuMepe, KaKk HM3MEHSACTCA SHTPOINHUS BeIleCTBA IPH IOBBIICHUM TemImeparypbl. C 4yeM CBs3aHBI ITH
n3MeHeHHsA? B kakoM arperaTHOM COCTOSHUM HTPOIHS caMasi BRICOKas U mouemy?

UYro Takoe cTaHAApTHAas SHTPOINKS BEIIECTBA, KAK OHA 0003HAYAETCS, B YEM H3MEpAeTCs?

Kak MOXHO paccunTaTh H3MEHEHHE SHTPOIMM B MpOIECCe XMMHUYECKHX peakiuii? I[lpuBeante maremaTtmueckoe
BBIpaKCHHE.

ChopmynupyiiTe 2 3aKOH TepMOIMHAMHUKH. JI7I KakuX CHCTEM OH MmpuMeHUM? MOXKeT I peakmus MpoTeKaTh C
yMeHbIIeHneM dHTpormu? Kakue aBa daxkropa SBISIOTCS JBIDKYIIEH CHIIOW CaMOIIPOU3BOJIEHOTO MIPOTEKAHNS PEaKInu?
Kak paccunrats 3Hepruro ['mo6ca? Kak oHa o003Hawaercs, B 4eM u3aMepsercs? s 4ero ucmonb3yeTcs 3Ta BeanduHa?
KakoBbI KpUTEpUH CaMOIIPOU3BOJIBHOTO MIPOTEKAHUS PEAKIMH B IPSIMOM M 00paTHOM HaIlpaBIeHHH?

Paznen 7. XUMHNUYECKAS KHHETUKA. XUMHWNYECKOE PABHOBECHE.

Urto u3ydaeT XuMH4YeCcKasi KHHETHKA?

Uro Takoe xoHueHTpanusa? Kak ona o6o3Hauaercs? Kak H3MEeHsETCS KOHIICHTPAIMS HCXOAHBIX PEareHTOB U MPOIYKTOB
IIpU TIpoTeKaHuu peaknuu? IlpuBennute mpumep.

JaiiTe ompeneneHne CKOpOCTH XUMUYecKoi peaknnu. Kak ona o6o3nauaetcs? Kak ee MoxkHO paccumrtath? UTo Takoe
3JIEMEHTapHBIHN aKT peakiuu?

Uro Takoe TOMOTEHHBIE U TeTepOreHHbIe peakuuu? [IpuBenuTe mpuMepsl.

Uro Takoe oOpaTuMBbIe 1 HeoOpaTUMbIe peakun? [IpuBeanTe MpUMeEpHI.

OT KaKuX (PaKTOPOB 3aBUCHT CKOPOCTh XUMHICCKON peaKIum?

Kak wu3MeHsleTcss CKOpOCTh TMPH HM3MEHEHHH CTENCHH TUCIIEPCHOCTH, arperaTHOrO COCTOSIHUS, BHEIIHETO
SHEPreTUYECKOro Bo3aecTBus?

Kak 3aBHCHT CKOPOCTh XUMUYECKOHM PEaKIUy OT KOHIEHTPAIUH pearecHToB?

CdhopmynupyiiTe 3aKOH ACHCTBYIONIUX MAacC Ui CKOPOCTH XUMHYECKOW peakimu. [IpuBeauTe ero MaTeMaTHYECKOe
BEIpakeHue. [losicHUTe, KakWe BEIMYMHBI HCHOJB3YIOTCS B 3TOM BBIpaKeHHH. UTO Takoe KHMHETHYECKOE YpaBHEHUE
peaxmun? Kakue ects npasuia 3anmucu 3AM aist peakiyii ¢ y9acTHEeM TBEPIBIX U Ta3000pa3HBIX BEIIECTB?

Uro Takoe KOHCTaHTa cKopocTu peakiun’? Kak ona o6o3nagaercs? OT 4ero oHa 3aBHCUT?

Kak 3aBHCHT CKOPOCTH XMMUYECKOH peaknnuu oT TeMnepaTypsl? OTBET MOSICHUTE.

Cdhopmynupyiite npasuino Bant-I'odda, mpuBeaute ero MaTeMaTHUECKOE BRIPAKECHHE.

Uro moka3sIBacT TEMIICPATYPHBIA KOAPPHUIHEHT ckopocTh peakin? Kak oH 0003HaYaeTcs 1 4eMy MOXKET ObITh paBeH?
Uro Takoe 3¢ddekTuBHOE coymapeHue dacTun? Kak HM3MEHsSETCS 3HEpPreTHKa CHCTEMBI MPH MEPEXOJe OT HCXOIHBIX
peareHTaM K npoaykraMm peakiun? [IpuBeaure rpadudeckuii npuMep, OTBET HOSCHUTE.

Uro Takoe sHeprus akTuBanuu peakuuu? Kak oHa oOo3Hauaercs, B ueM um3Mepsercsa? Ot dero ona 3aBucur? Kax
CBSI3aHbl CKOPOCTh PEAKLIUU U DHEPTUs aKTUBALUU?

[IpuBeaute ypaBHeHue Appenuyca. [losicHuTe, Kakue BEJIMYMHBI B HETO BXOAST U KaKyl0 3aBUCUMOCTb YCTaHaBIMBAET
9TO ypaBHEHHE.

Uro takoe karanuzatop? KakoB mexaHm3Mm feiicTBus KaTanuzaTopa?

Jlaiite ompeneneHre XUMHYECKOTO paBHOBecHs. UTo Takoe paBHOBECHas KOHIICHTparus BemiecTB? Kak oHa
obo3Haugaercs?
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24.
25.

26.
217.
28.
29.

30.
31.
32.

33.

Uro Takoe koHCTaHTa paBHOBecusa? Kak oHa oOo3Hawaercs? Hammimure mMareMaTwyeckoe BBIPAXKECHHE AT KOHCTAHTHI
paBHOBECHS, MOSICHUTE, KaKKe BEJIMYMHBI TaM UCMOJb3yI0TCs? KakoBbl NpaBuia 3anucyu KOHCTaHThl PABHOBECHS, €CIIU B
XHUMHUYECCKOHN PeakIMy y4acTBYIOT TBEP.IbIC UIIM ra3000pa3HbIC BelecTBa?

Kakwue (akTopsl BIHSIOT HA CMEUICHUC XUMUYECKOro paBHOBecus? [losicHHTE, YTO O3HAYAeT CMCIICHHE XMMUYECKOTO
PaBHOBECHS «BJIECBOY, «BIPABO»?

Cdopmynupyiite npunnmn Jle-Ilarense. Kyna cMemiaercs paBHOBeCcHE TPHU MOBBIICHUY WIN MOHWKECHUH TEMIICPATYPHI,
JABIICHUS, KOHIICHTPAIIH?

Pazgen 8. JIEKTPOXUMHUYECKHUE ITPOHECCHI. KOPPO3UsA METAJIJIOB.

Uto u3ydaeT 3JIEKTPOXUMHUA? 3a CUET Yero MPOTEKAIOT IIEKTPOXUMHUIECKUE TIPOLIECCHI?

Uro Takoe OKHCIMTEIHHO-BOCCTAHOBHUTENBHBIE peakuuu? J[laiiTe ompenelcHWE TIOHATHSAM «CTETIEHb OKHCIICHH,
«BOCCTAHOBHTEIbY, KOKHACIIHTEINbY, «OKHUCIICHUE), BOCCTAHOBICHUEY. [IpuBeANTEe IPIMEPHL.

Uro Takoe anekrponsl? M3 gero m3 miroraBnuBaioT? Kakne mporeccsl MpOUCXOMAT Ha MOBEPXHOCTH METaJUIMIECKOTO
ANEKTPOAA PH OTPYKEHUH €TO B PACTBOP MOHOB ATOTO K& MeTaia?

Kak obpasyeTcst TBOWHOM dNIeKTpUIecKuid cioit? YTo Takoe 3IeKTPOIHBIN TOTCHIINAN?

Yro Takoe paBHOBECHBIN 3eKTpoaHBIN noTeHuan? Kak on obo3Hauaercs, B 4eM usMmepserca? UTo xapakrepusyeT 3Ta
BenuunHa? OT 4ero oHa 3aBUCHUT?

Uro Takoe CTaHAApTHBIM BOMOPOAHBIN 3iekTpon? Jlns dero oH wucnons3dyerca? UYemy paBeH €ro 3J€KTPOJHBII
MOTEHIHAN?

Uto Takoe CTaHAAPTHBIA OJJIEKTPOJHBIM MoTeHnuan Mertamia? Kak oH o0o3HauaeTcs, B 4yeM wm3Mmepsercsa? Yto
XapakTepu3yeT AaHHas BennmunHa? Kakue 3HaueHNUsI OHa MOKET IPUHUMATE?

Ot kakux (pakTOpOB 3aBHCUT INEKTPOAHBIH moTeHnman? [lpuBexauTe MmoiHOE W COKpalieHHOoe ypaBHeHHS HepHcra.
[NosicHnTE, KaKKe BEITUYMHBI TAM UCTIONB3YIOTCS. B KakuxX ciydasx HCIONIB3YIOTCS 3TH YPaBHECHUS ?

Uro moKa3pIBacT Ps MEKTPOXUMUYCCKAX HarmpsbkeHHH MetainioB? Kak pacronoskeHsl MeTautel B 3ToM psany? C dem
CBsI3aHA BOCCTAHOBHUTEIBHAS CTIOCOOHOCTh METALIOB?

Uro Takoe rampBaHHYECKHit aeMeHT? 13 dero oH coctout? M300pasure yCTpOHCTBO rajbBaHMYECKOTO 3JIEMEHTA.

Kax 3apshkeHbl KaToJ W aHOJA B TalbBaHWYecKoM dJieMeHTe? Kakue mporecchl MpoTekalT y ux mnoBepxHoctu? ['me
BO3HHUKAET JJEKTPUYECKMH TOK B TaJlbBaHMUECKOM »jieMeHTe? B KakoM HampaBiIeHHM MABWXKYTCS 3JEKTPOHBI B
rajJbBaHUYECKOM 3JIEMEHTE?

Ha npumepe rampBaHnmueckoro syiemeHTa JlaHmdns-SIkoOM pacckakuTe Kakue O3JIEKTPOXHMHUYECKHE IPOIEeCChl Tam
nporekaroT. Hanummure ypaBHEHUs peakluil Ha KaTo/e U aHOJE.

Kaxk 3anmucsiBaeTcs cxema ranbBanndeckoro anemenrta? Ilpuseaure npumep.

Uro Takoe 3JIEKTPOABIIKYIIAsl CHjla TraibBaHHYecKoro snemeHra? Kak oHa o0o3HavaeTcs, B 4eM u3Mepsercs? Kak ee
MOJKHO PacCYHUTaTh?

UYro takoe anmektponn3? M3 4ero cocTouT cucTeMa, re mpoTekaeT 3aekTponus? M3o00pasute rpadudecky.

Kak 3apspkeHsI KaToJ v aHO TpH AutekTponnie? Kakue mporecchl MpOoTeKarT Y MOBEPXHOCTH dIIEKTPOIOB?

Kakwe THITEI 3I€KTPOI0B UCTIONB3YIOTCS pH AneKTponm3e? V3 yero onn nsrotaBimBaiotcs? [IpuBenure mpuMepsr.
KakoBBI 3aKOHOMEPHOCTH MPOTEKAHUS AJIEKTpPONIH3a B paciuiaBax? Kakue mporecchl MpOTEKaloT Ha aHoAe W Karone?
IIpuBeaure npumep.

KakoBBI 3aKOHOMEPHOCTH NMPOTEKAaHHs ANEKTPONH3a B pacTBopax? Kaxme mpormeccsl mpoTekaroT Ha aHoAe W KaToze?
IIpuBeaure npuMepsl.

Chopmynupyiite 1 u 2 3axonsl @apajes. [IpuBenure ux MaTeMarudeckoe Belpaxenue. [loscHUTe, Kakue BETMUYUHBI TaM
HCTIONB3YIOTCS M UX €AUHUIIBI H3MepeHHs. J[JIs KakuX pacueToB NPUMEHHUMBI 3TH 3aKOHBI?

Uro Takoe BbIxo[ 110 ToKy? Kak ero MoxxHO paccuutarb?

Uro Takoe xoppo3us MetamuioB? UeM xapakrepusyercs mporecc koppo3un? [lodeMy KOppo3usi HEraTUBHO BIHSET Ha
METaJUIMIeCKHE KOHCTPYKIUH U M3IeTHs?

Uro takoe xmmuyeckas kopposusi? B kakux cpenax oHa nporekaer? Kakue OBIBarOT THIIBI XMMHYECKOH KOppo3nu?
[IpuBeaute npuMepsl.

B uem 3akimouyaeTcst MexaHU3M XUMHUYECKOH kKoppo3un? Hanuinre ypaBHEHUS peaklUii, IpUBEAUTE IPUMEPBI.

Ot xakux (hakTOPOB 3aBUCHT CKOPOCTh XMMUIECKOi Koppo3un? [loueMy y HEKOTOPBIX METAJIJIOB CO BPEMEHEM CKOPOCTh
Koppo3un 3amemmsercsa? Kakas cpena cocoOcTByeT mpoTekannto kopposun? Ilpusenute mpumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOPPO3HHU BO3pacTaeT?

Kakne mecTa B M31eMHAX W KOHCTPYKIUAX SBIAIOTCS KOPPO3HOHHO OTTACHBIMHU M IOYEMY?

Uro Takoe MeKTpoXuMuIecKas Kopposusa? B kakux cpemax oHa mpoTekaer?

B uem 3akmouaeTcst MexaHU3M JJIEKTPOXUMHUIECcKor koppo3un? Kakas cpena eit ciocoocTByeT?

Ha mnpumepe xoppo3uu cTaad KHCIOPOAOM BO3AyXa BO BIAXHOH cCpefe MOSACHUTE MEXAaHU3M INPOTEKaHUs
ANEKTPOXUMUUECKOI KOPPO3HH.

Kakne wmeraybsl Hamboniee mozaBepeHbl Kopposuu? Ilouemy HEKOTOpbIE METauIbl, HECMOTPS HA HX BBICOKYIO
BOCCTaHOBHTEIIbHYIO CIIOCOOHOCTb, HE T0/IBEpratoTcst Koppo3un? [IpuBeanTe npuMepsl TaKMX METAJLIOB.

[epeuncaure METOABI 3aLIUTHI METAJUIOB OT KOPPO3UH.

Uro takoe nerupoBaHue MeTauioB? Kakue BeliecTBa BBICTYMAIOT JICTHPYIONIUMH JOOABKAMHM U KaK OHHM BIHSIOT Ha
cBoiictBa Metayuia? [louemy mpu JETHPOBaHMM MeTajlla CKOPOCTh Koppo3mu 3amemsierca’ Uem oOycIOBICHO TO, 9TO
COBPEMEHHBIE CTAJH ABIISIOTCS HEPIKABEIOIIUMU?

Uro Takoe 3anIuTHBIE TOKPHITHA? VI3 9ero OHM M3rOTaBIHBAIOTCS?
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34.
35.
36.
37.

38.
39.

B 4yem omimune KaToOOHBIX M aHOJHBIX METAJUIMYECKHX MOKpBITHI? [ToscHUTE MeXaHM3M 3aIlUTHl TAKUX MOKPHITHH Ha
npumepax. Kakue HeTOCTaTKH €CTh y TOrO WM MHOTO THIIA TOKPBITHA?

W3 4yero n3roTaBiIMBAlOT HEMETaJUIMUECKHE 3aluTHBIC MOKpbITHA? IIpuBeanTte mpumepsl. KakoBbI HEOCTaTKH TaKUX
MOKPBITUI?

Ha uyem ocHOBaHBI METOIBI AJIEKTPOXUMHUYECKOH 3amuThl? [losicHHUTE MeXaHW3M BIIEKTPOXMMHYECKOH 3alluThl Ha
IpUMepe MeToJa MPOTEKTOPHON 3alUThI CTAJIBHOTO TPYOOIPOBOa B MOPCKOW BOJIE.

UYro Takoe KaTomHas 1 aHoAHAs 3amuTa? [loscHUTE MEXaHU3M 3aIUTHI HA IPUMEPAX.

Pacckaxxute 00 m3MEHEHNN CBOHCTB KOPPO3HOHHOI cpenpl. Kakumu criocobamu OHO TocTUTaeTCs?

Kakne ¢axTtopsl HyKHO YYHTHIBaTh NPHU KOHCTPYMPOBAHMHU H3MAENHH, YTOOBI MPENOTBPATHTH MPOLECCHI NMPOTEKAHUS
KOppo3uu?

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

TemMbl KOHTPONbHbIX PaboT:

Tema 1. OcCHOBHBIE IOHATHUS U 3aKOHBI XUMUH

Tema 2. Crpoenue aroma. Ilepuoanueckuil 3aKOH U TNEpUOJUYECKas CHUCTEMa XHMHYECKHUX 3JIEMEHTOB
Hd.N.Menneneesa.

Tema 3. Xumndeckasi CBsI3b.

Tema 4. OcHOBHBIE KJIacChl HEOPTAHMYECKUX COeTUHEHN. PeakimonHas criocOOHOCTH BEIIECTB.

Tema 5. PacTtBOpbL.

Tema 6. DHepreTuka XUMUYECKUX MPOIECCOB. XUMUYECKasi TEPMOJUHAMHUKA.

Tema 7. Xumuueckass KHHETUKA. XMUMUYECKOE PaBHOBECHE.

Tewma 8. DnexTpoxumuyeckue npoueccsl. Kopposus MeTaios.

N

1.
a)

2.
a)

3.

IIpumepbl BApHAHTOB KOHTPOJIbHBIX padoT

KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHN»

Omnpepennre 3xBuBaNeHTHYIO Maccy Na,COs.
Ckonbko Monekyn cogepxurcs B 0,2 mons NHg?
Kakoii 00bem okcupa yriepoaa (IV) Beigenurcs (H.y.) npu tepmudeckoM pasnoxenun 200 kr CaCO; ?

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

Hanwmmte smekTpoHHYI0 KOHGHUTyparmio atoma Br. Ykaxure, kK kakoMy Mepruoy, TPYIITe, TOATPYIIE U CEMEHCTBY
OTHOCHTCSI 3TOT 3JeMEHT. Kakue 3JIeKTpOHBI y 3TOTO JIIEMEHTa SBISIOTCS BalleHTHBIMH? KakoBa MakcHManbHas
BaJICHTHOCTh 3TOro ayeMeHrta? I[lpuBemuTe SIIEKTPOHHO-Tpauueckoe H300paKCHHWE BAJICHTHBIX 3JCKTPOHOB H
ONHIINTE WX KBAHTOBBIMH YHcIaMH. Kakmmu cBoiicTBaMH o0OnamaeT 3ToT meMeHT? OOBSICHUTE, UCXOIsl U3
AJIEKTPOHHON KOH(QUTYPAIMH DJIEMEHTa U TIOJIOXKEHUS B TIEPUOINIECKON CUCTEME.

B kakom mepuoje, rpyIie u MOArpyIre HaXOAUTCS DJIEMEHT, €CITU €ro 3JIEKTPOHHAs KOHPUTypalus 3aKaHIUBaETCS
Ha 5s'4d°. HasoBure 5TOT oieMmeHT. KakiMu CBOMCTBAMH O6IaaeT 3TOT SIEMEHT — OKHCTHTCIbHBIMH HIH
BOCCTAHOBHTENHHBIMU? OOBSICHUTE TOYEMY.

Kakoii u3 snementoB — B miau C Gyaer ob6nagath 0osiee BhIpaKEHHBIMH HEMETA/UIMYECKHMHU CBOWCTBaMu? Kakumu
CBOHCTBaMHU OyIyT 00JalaTh COSAMHEHHS ITHX DJIEMEHTOB — KHUCIOTHBIMH WM OCHOBHBIMH? OOBSCHUTE C TOYKH
3pEHHUS IICKTPOHHON KOH(MUTYPAIUH U TTOJIOKEHUS SIIEMEHTOB B IIEPHOAMYCCKON CHCTEME.

KOHTPOJIBHAS PABOTA Ne3 «XUMHNYECKASA CBA3b»

s xumuueckux Bemects Cly, CuSO,4, N,O

OTIPEJICNIUTh CTENEHb OKHUCIEHHS DJIEMEHTOB; 0) ONpPENeNHUTh BAJICHTHOCTH JJIEMEHTOB; B) HApUCOBATH CTPYKTYpPHBIC
(hopMyIIBL; T) ONIPEAETUTH TUIT XUMHYECKOH CBSI3H.

s Bewects: Py, CrCls, Zn, H,O

yKa3aTh THI XMMHYECKOH CBs3W; 0) OMPENCIUTh TUMN KPUCTAUTUYCCKOW DPEIICTKH; B) yKa3aTh KaKUMHU (PU3MYCCKUMH
CBOMCTBAaMH 00J1a1aCT JAHHOE COCTUHEHUE, OTBET IOSICHUTH.

[IpuBenuTe 3MEKTPOHHO-TpadUUecKoe H300pakeHHEe aromMa B B OCHOBHOM U BO30YKICHHOM COCTOSHHUH, HAITUIIUTE
aNeKTpoHHbIC KOH(purypanuu. Kakas BaJeHTHOCTh XapakTepHa JUlst 3TUX coctosHuii? [IpuBeaute mpuMepsl COSIMHCHUI C
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)_'IaHHOﬁ BaJICHTHOCTBIO.

KOHTPOJIbHASI PABOTA Ned «OCHOBHBIE KJIACChI HEOPTAHUYECKHAX
COEIMHEHUMU. PEAKITMOHHAS CIIOCOBHOCTbD BEHIECTB»

1. Vxaxwure, K KaKuM KilaccaM COCIWHEHHH (THMAPOKCHIBI, KUCIOTHI, COJNH, OKCHABI, OMHApHBIC COCAUHEHHMS) OTHOCATCS
crenyromue Bemectsa: Na,O, H,SO,4 Cu(OH),, Ca(NOs),, Ba(OH),, HiPO4 NayCOs, SO;, CaS, AIN. Hasosute sti
COCTUHCHUSL.

2. Kakwue tumsr coneit MoryT oOpa3zoBsiBaThes pu peaknuu H,SO, 1 NaOH? Hanmmmnre ypaBHEHHST peakiiid, YKa)KUTE THI
COJIM, JIaliTe HAa3BaHMUS ITOJYYEHHBIM COSIMHEHUSM.

3. Uro Takoe amdoTepHocTs? Hanmmmre ypaBHEHUs peakuuH, NoKasbiBarolue amoTepHblid xapakrep Al,Oz. Ykaxwure, k
KaKoOMY KJIacCy COeTMHEHHI OTHOCSTCS MPOIYKTHI PEAKIMH, HA30BUTE TOJIYUYECHHBIE COSTUHEHHS.

KOHTPOJIBHASA PABOTA NeS «PACTBOPBI»

1. Ilpu pactBopernmu 5,0 T BemectBa B 200 T© BOABI TONy4aeTcs HE NPOBOIAIINA TOK pPacTBOP,
KPUCTAIUTH3YIOIIUIICS TTPH 1,45°C. Onpenenute MOJIEKYIISIPHYIO MacCy PacTBOPEHHOTO BEIECTBA.

2. CocraBbTe ypaBHEHHS BCEX BO3MOXHBIX peaklWil B3aMMOJAEHCTBHs THApokcHaa kobameta (II) u opro-
MBIIIBIKOBOM KUCIOTHI. Ha30BUTE MPOAYKTHI STUX B3aWMOJACHCTBUH, MpUBennuTe WX rpaduueckue GpopMynsl u
YpaBHEHUS UX DIIEKTPOIUTHYECKON TUCCOIUAIIHH.

3. Paccunraiitre pH u pOH 0,49 %—mHoro pactBopa ceproii xuciotsi ( 2 2 1,0 r/emd).

KOHTPOJIBHAS PABOTA Ne6 «9QHEPT'ETUKA XUMHWUYECKHUX ITPOLHECCOB.
XUMHUYECKAS TEPMOJAUHAMMUKA»

1. Paccuuraiite TemnoBoil 3¢ddexr peakumm oOpasoBaHus okcuma cepsl (IV), 3amumuTe TepMOXHMHYECKOE YpaBHEHHE
peaknuy. Berancnure Maccy mpopearupoBaBIIei cephl, €CIIN B PE3YJIbTaTe PEAKIUH BRIACTHIOCH 92,8 KK TEIUIOTHI.
S(ms) + 02(2) = SOZ(Z)
2. PaccuuraB u3mMeHeHHEe dHepruu [ ' HO0ca, yCTaHOBUTE, BO3MOXKHO JIH CAMOIIPOU3BOJILHOE MPOTEKAHUE PEAKIIUH MPH 35 oc,
MgCO3(mG) = MgO(,,w)"'COg(g)

KOHTPOJIBHAS PABOTA Ne7 «kXUMHNYECKASI KHHETUKA. XUMHNYECKOE
PABHOBECHE»

1. Hamnummre KHHETHYECKOE YpaBHEHHE PEaKIUH:
Os1) + NOg) = Oy) + NOy;

2.  Kak u3MeHHUTCs CKOPOCTh PEaKI[HH, €CIIH: a) B CHCTEME YBEJIMYHUTh JaBlicHHUE B 3 pa3a; 0) YBEIMYHUTH KOHIICHTPALIHIO
030Ha B 2 pa3a; B) YBEIUYHUTH KOHIIEHTpanmto okcuaa azota (I1) B 3 pasa.

3. Temmneparypuslii Ko3pUIEHT CKOPOCTH peakuuu paBeH 4. Ha CKOIBKO TpagycoB HYXKHO YBEIMUYHUTH TEMIIEPATYpy,
9TOOBI CKOPOCTH PeaKIu Bo3pocia B 64 pa3za?

4. OrmpenenuTe SHEPTHIO AKTHBALUHM PEAKINH, KOHCTAaHTa CKOpOCTH KoTopoi mpu 298 K paBna 3,1-10% a mpu 313 K
COCTaBJISIET 8,2~10'3.

KOHTPOJIBHAS PABOTA Ne§ «QJIEKTPOXUMHNYECKHUE ITPOLHECCBHI. KOPPO3UA
METAJIVIOB»

1. 3ammcate cxeMmy TraJbBaHHYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 BUCMYTOBOTO M IIMHKOBOTO 3JIEKTPOJIOB, NOTPY>KEHHBIX B
pacTBOpHI CBOWMX COJICH; HAamMcaTh YpPaBHEHUS SJIEKTPOIHBIX IIPOILECCOB; HANWCATh ypPaBHEHHE PEAKINH, KOTOpas
MIPOTEKaeT B TaJbBAHWYECKOM D3JIEMEHTE; PACCUMUTATh 3JIEKTPOJABIDKYIIYIO CHIIy TaJbBAHWYECKOTO 3JIEMEHTa IIPHU
CTaHIAPTHBIX YCIOBHSX; PACCUMTATH SIEKTPOABIDKYILYIO CHTY TalbBAHMIECKOro 3meMenTa mpu temmeparype 30 °C u
xonnentpammsix noros C(Bi*) = 0,1 moms/im; C(Zn**) = 1 Mons/m.

2. Kakwe mpomaykTel o0pasyroTcs mpu diekTponmse BoaHoro pactsopa CaCl,? Hamummre ypaBHEHHS 3IEKTPOTHBIX
npoueccoB. Berumcnnte Maccy mim 00beM MPOYKTOB, BBIAEILSIFOIIMXCS Ha 3JIEKTPOJax, €CIIM B IPOLECCE IIEKTPOIIH3a
3arpaue”o 10722,2 Kn anektpudecTtBa, a BBIX0O, [0 TOKY cocTasisieT 90%.

3.3.MHAUBUAYANBHDIE 3A0AHUA
IIpuMeps! BApHAHTOB HHAUBHUAYAJIBHbBIX 32JaHUH

I/IHI[I/IBI/IIIya.TIbHOG 3aJaHue «OCHOBHBIE IOHATHS M 3AKOHbI XHMUH
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BAPUAHT Nel0

1. OnunakoBoe nu uncio moJekyn B 0,5 T azora u 0,5 T Mmerana?
2. BBIY4HCINTE MOISIPHYIO MacCy BelecTsa, eciu Macca 500 mi ero mapos mpu 87 °C u masnennn 96 xIla pasHa 0,93 r.
3. Haiitu (haxTop 3KBHBAJIEHTHOCTH M DKBUBAJEHTHYIO Maccy 2jieMenToB B coenunenusx: MgO, NiCl,, CaF,.
4. Haiitu sxBuBanenTHbie Macchl coenunennii: HNO3, Cr(OH)s, Co(NQ3),, P,Os.
5. Ompenenute 00beM a30Ta (H.y.), ICIOIH30BAHHOTO JJIS CHHTE3a aMMHUAaKa, €CIIN MOJIYICeHO 8,5 T IpOoIyKTa peakIny.
I/IH}IHBI/IHyaJILHOQ 3aJaHue «CTPOCHI/IC aToMma. nepnozmqecmlﬁ 3aK0H
U NepUuoAuYecKas cucTeMa Xumuueckux ieMenToB [I.1. MenaeneeBa»
BAPHUAHT Nel3
1. Hanwummure 351eKTPOHHBIE KOH(DUTYPAIMH CIIEYIOIIMX ATOMOB M HOHOB: In, Ba®*, CI".

2. B xaxoif rpynme, MoArpyIe U nepuoe HaxomuTcs snemMeHT Sb? K xakoMy cemeiicTBY oH oTHOCHTCA? YKaKUTe, KaKHe
OJICKTPOHBI Yy OTOTO DJJIEMCHTA SABJIANOTCA BaJICHTHBIMU. KaKOBa MaKCuMajibHasd BAJICHTHOCTL J3TOIO SHCMCHTB?
[lpuBeaute snekTpoHHO-Tpaduyeckoe H300paKeHHE BAJICHTHBIX 3JICKTPOHOB, OMUIINTE WX COCTOSIHHE
KBaHTOBBIMH YHCIIAMHU.

3. B kakoM mepwojne, rpymnme W MOATPYIIE HAXOMUTCS DIEMEHT, €CJIM €ro 3JIeKTPOHHAS KOH(HIyparus
3akaHumBaercs Ha 65°50"°. HasoBute sTOT snement. Kakumm cBOiCTBAME O06IafaeT >TOT JIEMEHT —
OKHUCIIUTENIbHBIMH WJIH BOCCTAHOBUTENHHBIMU? OOBSCHUTE TIOUEMY.

4. Kaxo# u3 anementoB — Mg min Cl 6yzaer 061anaTh 60Jiece BHIPaKEHHBIMA HEMETAJUTAYECKUMHU CBOMCTBAMH ?
Kakumu cBoiictBamu OyayT oOnajgaTh COSAWHEHHS 3THX 3JEMEHTOB — KHCIOTHBIMH MM OCHOBHBIMU?
OOBACHUTE C TOYKH 3pEHHUS DIEKTPOHHONH KOHMOUTYpalnyd ¥ TIOJNIOKEHHUS JJIEMEHTOB B MEPUOANYECKON
cCUCTEeME.

5. V¥V kakoro sjemenra paamyc atoma Oonbine — y Li mwim Cs? OOGbSICHHTE C TOYKH 3PEHHS DJIEKTPOHHOM
KOH(UTYpalliy U TOJIOKEHHUS IJIEMEHTOB B NEpHOAWYecKor cucteme. Kak 3To BimseT Ha WX XUMHUYECKHE
cBoiicTBa?

I/IHIII/IBI/IIlyaJ'[I)HOC 3alaHue «XuMHYecKas CBA3b)
BAPHUAHT Ne25

1. HzoOpa3ute CTPYKTYpHBIE (HOPMYIIBI CIEIYIOIUX COCAMHEHHH U YKa)KUTE BAJICHTHOCTh M CTENICHb OKHCJICHHS KaXKIOTrO
sJeMeHnTa B 3THX BemectBax: Al,Os, As,Os, Cly, H,S, CuSO,. YkakuTe THII XUMHYECKOH CBA3H I KaXKOTO COEIUHEHNS.

2. Ompenenure TUIN KPUCTALUIMYECKOW pemeTku s cieaytommx coeauHenuii: NaF, CoSO,4 Si, Pb, N,. Kakumu
(du3nyecKkuME CBOHWCTBaMH (TIPOYHOCTH CBSI3H, TEMIIEpaTypa IUIABJICHHS, MEXaHHYECKHE CBOMCTBA, 3JEKTPOIPOBOJHOCTS)
00J1a1at0T JaHHBIC COCTUHEHUS 1 TOYeMY?

3. IlpuBenure aneKTpOHHO-TpadUeCcKOe M300paKEHNUE BAJICHTHBIX JJIEKTPOHOB aroMa P BO BCEX BO3MOXKHBIX COCTOSHHMSIX
(ocHoBHOE, BO30YXIeHHOE). Kakylo BalleHTHOCTh MOXET MposiBisTh hochop B 3Tux cocrosiuusx? [IpuBenure npumMepsl
COCIMHEHUI1, YKaXKHUTE BAIEHTHOCTH (ocdopa.

4. Kakyro reomerputo umeer monekyna AlF;? Tlpuenure snekTpoHHO-rpaduyeckoe H300paKeHUE BaJCHTHBIX 3JIEKTPOHOB
B3aMMOJICHCTBYIOIMX aTOMOB, YKa)XUTE, KaKHe M3 HUX YYacTBYIOT B OOpa30BaHMH XMMHYECKHX cBs3ell. KakoB THI
rHOpHUAN3aLUH aToMa amroMUHUA? HapucyiiTe NpoCcTpaHCTBEHHYIO CTPYKTYPY STOH MOJIEKYJIBI, HOKa)KHTE TIePEKPhIBAaHUE
ATOMHBIX OpOHTaNIeH, YKAKHUTE TUTIHI CBs3eH (TT,5).

5. Ucnonb3ysi 3Ha4YeHHs OTHOCHTEIBHOH 3JEKTPOOTPULATEIEHOCTH, PACIOJIOKUTE CIICAYIOIIUEe COCIMHEHHS B IOPSIKE
Bospactanus uonHoctu cessu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux cTpykTypHble GOPMYIbl U YKAXKUTE, K KAKOMY
aTOMy CMELIAETCs AIIEKTPOHHAS TNIOTHOCTh B 3THX COCJANHEHUSIX.

NuauBuayanbHoe 3axanue «OCHOBHBIE KJIACChl HEOPTaHNYECKUX COeIUHEeHUI»
BAPUAHT Ne5

1. Hanummre popMyIibl BEIIECTB: CYIIb(AT JUTHS, IEPXIIOPAT aMMOHHUSI, O IH CBHUHIIA, ruapokcua Mapranma (11),
THIPOKCUIT MarHusi, oprodocdopHas Kuciora, a3othcras kuciora, okeua ceunia (1V), oxcua xpoma (VI),
okcun pocdopa ().

2. HazoBuTe creaymolmue COCAMHEHHs IO COBPEMEHHOW HOMEHKIAType M YKaXHTe, K KakoMy Kiaccy
HEOPraHMYECKUX COCIMHEHUH (KHUCIOTHI, COJIM, OCHOBAHHMS, OKCUABI, OMHAPHBIE COCTUHEHUS) OHU OTHOCATCS:
CdS, H,SOz; LiH, TiO,, KMnO4, RbOH, HCIO, MgsN,;, Sn(OH),, MnO. Hamwumwure ypaBHEHUS
AIIEKTPOIMTHYECKON TUCCOLMALIMH ATUX COCTMHEHHM.

3.Hanumure ypaBHEeHHs peaKIvii:

a) Ag + HNO}(KOHH) =... 6) FeZOg + NaOH =... B) CaC|2 + Na2C03 =...

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

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

4. Kakne MOpOAyKTHI MOTYT OBbITH mONyueHBl B pe3ynbrare peakimu Zn(OH), ¢ HCI? Hamumwre ypaBHeHHs
peakuuii, yKaXuTe THIBI O0Opa3ylomuxcs coneid (Kucias, OCHOBHAs, HOpMaibHas), HaiiTe Ha3BaHHUA
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N =

MOJYYCHHBIM COCIUHCHUAM.
. HaHI/IIHI/ITe YpaBHCHUA peaKLIHfI, C MMOMOIIIBIO KOTOPBIX MOXXHO OCYHICCTBUTL CICAYIOUIUC ITPCBPALICHUSA: Fe —
FeO —»FeSO; — Fe(OH), — FeCl,.

NuauBuayanbHoe 3axanue «PactBopbny
BAPUAHT Nel

Kakoit 06sem 50% pactopa KOH (p = 1,538 r/em®) Tpebyercs ais npurorosnenus 3 1 0,1 M pacteopa KOH?

KaxkxoBa MouisipHasi 1 HopMalibHasi KOHIIEHTpanuu pactBopa H,SO3, 700 mit kotoporo coaepxkar 20 r H,SO3?

. B 250 mn pactBopa copepxkutcs 7,5 T CuSO,4-5H,0. PaccunTtarh MOJISIpHYIO KOHLIEHTPALIMIO pacTBoOpa cyibdaTa

ME/IH.

Hackompko moBeicuTCS Ty, W OHU3HATCS T, pacTBOpa MO CPaBHEHUIO C YHCTOH BOAoH, eciud B 100 T BOIbI

pactBoputh 60 T caxapo3sl C1,Hpp011?

. Halizure MonsipHyt0 MacCy HEIJICKTPOJIMTA, €CIIU MpH pacTBopeHuH 28 T BemecTBa npu 27°C 0CMOTHYECKOE
nasnenue cocraBmio 700 klla. O6weM pactBopa 1 1.

. IIpm 100 °C maBneHue HaCHIIIEHHOTO Tapa Haj pacTBopoM, cogepxkamuM 0.05 mois cynsgara HaTpus B 450 T

Bozbl, paBHO 100, 8 xI1a. OnpenenuTh KaXXyIIyocs CTENeHb IUCCOLHALUH Cyab(aTa HaTpHsl.

I/IH)II/IBI/I)]yaJ'leOC 3aJaHue «3HepreTnRa XUMHUYECCKHUX MMPOUECCOB. XuMuuyeckas TEPMOINHAMUKA»

1.

BAPUAHT Ne4
PaccumnraiiTe TermnoBoit a3 ekt peaknuy, 3aNHUIIUTe TEPMOXUMUYECKOe YpaBHeHHE peaknun. CKOIBKO Oapust
Y KHCJIOpOJa B rpaMMax BCTYNUJIO B PEAKIIMIO, €CIIU B XoAe He€ Briaenuinock 2740 kJx TernnoTsl?
ZBa(mg) + 02(2) = ZBaO(mg)
PaccunTa m3meHeHne 3Hepruu [ mOOca, ycTaHOBUTE, IPH KaKoW TeMIlepaType Hamboliee BEpOSITHO MPOTEKAHUE NTAHHOMN
peakuuu — npu 25 °C nm pu 100 o2
ZnO(mg) + CO(Z) = Zn(,,,g) +COZ(2)
Iloxaxurte pacHueToM, NpU KaKUX TCMIICPATYypPaAX BO3MOKHO NPOTCKAHNU PEAKIHUU B IPAMOM HAIIPaBJICHUH.

Nz + Oz = 2NOy,)

NuauBuayanbHoe 3a1aHue « XMMHYECKasd KHHETHKA. XMMHYeCKOe PaBHOBECHE»
BAPUAHT Ne27

Hammmure xuHeTHYECKOE YpaBHCHUC PCAKIINN:
Cmg + H20p) = COp) + Hy,

Kak n3mennrcs CKOPOCTb pCaKlnu, €CJIn: a) B CUCTCMC YMCHBIIWTDH J1AaBJICHUC B 3 paza; 6) YBEJIMYUTHb KOHICHTPAHUIO
IapoB BOJBI B 3 pasa; B) yMEHBIIIUTH KOHIICHTPAIIWIO TTAPOB BOAKI B 2 pa3a.

Omnpenenuts TeMIiepaTypHbIi KOI(QQHUIMEHT CKOPOCTH PeaKiMu, €Clii NP IIOHWKEHHH TeMIlepaTypbl Ha 45 o°c peaxuus
3aMeNJIuIach B 25 pas.

Peakmus npotekaer npu 20 oc. OHeprus akTUBAIlMM PEaKIUH B OTCYTCTBHHM KaTanuszaTropa paBHa 75 kJ[x/monb, a B
npucyTcTBuM Kataiuzatopa — 50 k/Dx/mMonb. Bo ckonbko pa3 Bo3pacTtaeT CKOPOCTh PEaklMM B IMPHCYTCTBUU
karanuzatopa?

B kakom HampaBieHnu OyJeT MPOUCXOIUTH CMEIIEHNE PAaBHOBECHUS PEAKITUH

Sine + 2N20y) = SOy + 2Ny 5 AH = -460 K/Ionc
€CIIH: a) YBEJINYUTh TEMIIEPATypy; 0) YMEHBILUTD JIaBJICHHE B CUCTEME; B) YBEIMYUTH KOHIIEHTpALUIO okcua azora ().
3anummuTe BbIPa’KCHUE KOHCTAHTBI paBHOBECHS JI1 pCAKIIUU:
Hae) + 12e) = 2H,

BbIYKCIUTh KOHCTAHTY paBHOBECHS PEAKIIMK, €CIIM HadalbHast KoHIeHTpalus H, Obuia paBHa 0,5 mMoub/,
HavanpHas KoHIeHTpanus |, - 0,2 MOJIB/TT 1 K MOMEHTY paBHOBecHs mpopearuposaio 20% Bogoposa.

NupuBuayanbHoe 3aganue «QJeKTpoxXumMuieckue npoueccol. Kopposusi merasios»
BAPUAHT Ne29

3amucaTh CXeMy rajJbBaHHYECKOTO JIEMEHTA, COCTOSILEr0 U3 KOOAIBTOBOIO U KaMHEBOT0 AJIEKTPOIOB, ITOIPYKEHHbBIX B
pacTBOpBI CBOMX COJIeH; HAIUCaTh ypaBHEHMs OSJIEKTPOIHBIX IPOIECCOB; HAMKCATh YPaBHEHHE pEaKIHU, KOTOpas
NIPOTEKaeT B TaJbBAaHUYECKOM JJIEMEHTE; PacCUNUTATh JJICKTPOABIKYILYIO CHIIy TalbBaHMYECKOTO 3JIEMEHTa IIpH
CTAHJAPTHBIX YCIOBHAX; PACCUMTATH JIEKTPOIBIKYIIYIO CHIY TaTbBAHHIECKOro SeMeHTa mpu Temmeparype 30 °C u
KOHLEHTPALUAX HOHOB C(Cd2+) = 0,4 MoJb/T; C(C02+) = 0,3 MOJB/1.

Jst creytomuyX BEIIECTB HAMCATh yPaBHEHHS JIEKTPOIHBIX MPOLECCOB IIPH JIEKTPOJIU3E U yKa3aTh, KaKHe MPOIYKTHI
00pasyroTcst Ha KaToJie U aHOJe:

a) pacruiaB CaBr, ¢ uHepTHBIME 31eKTpoaam; 0) pacTBop HBr ¢ nuHKOBBIM aHO10M; B) pacTBOp SI(NO3), ¢
rpaduTOBBIMH 3JIeKTpoamu; ') pactBop C0SO,4 ¢ HEpaCTBOPUMBIMHE JJICKTPOIaMH.

Kakwe mpomykTsl 06pasyroTcs Tpu siektpoimse BomHoro pactBopa KCl ¢ wmmepTHBIMEH 3iekTpomamu? Hammimmre
YpaBHEHHUsI 3JIEKTPOIHBIX MPOIECCOB. BBIUMCINTE Maccy Wil 0OBbEM IMIPOAYKTOB Ha AIIEKTPOJAX , 0OPa3yIOIUXCs MPH
mpomnyckanuu Toka curoi 10 A B Teuennn 30 MUHYT, €CITH BBIXOA MIPOAYKTa cocTaBisteT 70%.
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No o

8.
9.
10.
11.

12.
13.

14.

15.
16.
17.
18.
19.

20.

21.
22.

23.

24,
25.
26.
27.

28.

CocTaBUTh CXEMY KOPPO3HMOHHOI'0 TaJIbBAHUYCCKOI'O 3JIEMCHTA, BO3HHUKAIOMICTO BO BJIAXKHOM BO3AYXC MPHU KOHTAKTC
AJIIOMUHUA U XpOoMa. Hanucars YpaBHCHUS JICKTPOJAHBIX MPOILECCOB U YPABHCHUE NPOLIECCAa KOPPO3UU.

]_[I/IHKOBy}O IJIaCTUHY, IOKPBITYIO MEIbIO, OITYCTUJIM B PACTBOP cepHoﬁ KHUCJIOTHI. Onpez[ennTe THUII IOKPBITHS, HATUIIINUTE
YpaBHCHUA BJICKTPOAHBIX MPOLECCOB KOPPO3UHU, €CJIIN NOKPBITUC HE pa3zpylICHO U B ClIy4dac €ro paspyueHus, COCTaBbTEC
CXEMY raJibBAHUYCCKOT'O 3JICMCHTA.

3.4 TEMbI JTABOPATOPHBIX PABOT

PacTBOpBI.

(JTabopartopnas pabota «PacTBopbI»)

DHepreTrka XUMUYECKUX MPOIECCOB. XUMHIECKasi TEPMOJHMHAMHUKA.

(JTabopaTopras padorta «OnpeneneHne TeIuIoBoro d3PPeKTa peakuny HeUTPaTH3aIumy))
XumHueckas KHHETHKa. XUMUYECKOE PABHOBECHE.

(JTabopaTopras padota «CKOpOCTh XUMUIECKOH peakuy. XUMUIECKOEe PABHOBECHE))
OnexTpoxuMuUeckue nporeccsl. Kopposus Metanos.

(JIaboparopnas pabora «Dnexrponu3. Kopposus)

3.5. BOITPOCBHI K DOK3AMEHY
(MPOMEXYTOUYHBIA KOHTPO.Ib 3HAHU)

Hpez[MeT XHUMMHH. ATOMHO-MOJ’ICKyJ’IﬂpHaﬂ TCOpHUsl. OCHOBHBIC TOHSTHS: aTOM, MOJICKYJIa, HUOH, XAMUYSCKUN DJICMCHT.
HpOCTLIe U CJIOXKHBIC BE€IICCTBA. Moub. MOJI?[pHaiI mMmacca. SKBI/IBEU'IGHT, OKBHBAJICHTHasA Macca.

CTeXI/IOMeTpI/I‘-I€CKI/Ie 3aKOHBI: 3aKOH JKBHBAJICHTOB (HOHHTI/IG 9KBUBAJICHTa M DSKBHUBAJICHTHOM MaCCbI), 3aKOH
IIOCTOSIHCTBA COCTaBa XUMHYCCKHUX COCHHHCHI/Iﬁ.

l"a3oBBIe 3aKOHBI: 3aKOH 0OBEMHBIX OTHOIICHUH, 3aKOH ABOTap0, 3aKOH SKBHUBAJICHTOB.

CrpoeHne aToMa M HEPHOIMYIECKas CHCTEMa 3JIeMeHTOB. KBaHTOBO-MexaHHUeCcKass MOICIb aToMa. ATOMHasi OpOUTAIb.
dopma aTOMHBIX OpOuTanei (S, p).

Ksanrossle uncna. Ilpunnun Iaynu. [Ipasuno I'ynna. Ilpasuno KineuxoBckoro.
[lepronuyeckas cucteMa U MOPSIOK 3al0JIHEHHUS YHEPTeTHUECKUX YPOBHEH B CTPYKType aToMa.

Paguycsl aToMOB M HMOHOB. ODJEKTPOOTPHULATENBHOCTh. ODHEPrHs HOHU3ALMH, CPOACTBO K JIEKTPOHY. 3MeHeHue
CBONCTB 3JIEMEHTOB U UX COCIMHEHUN 110 IEPUOAAM U I'PYyIIIIaM.

OcHOBHBIE BH/IBI XUMUYECKO cBs3U. IIpuposa XxumMudeckon cBsa3u. XapakTepUCTUKH XUMHUUECKOH CBSA3H.
KoBasieHTHas CBsI3b, MEXaHU3MBI €€ 00pa30BaHMA: OOMEHHBIH, JOHOPHO-AKIIEITOPHBII.

[onspHOCT, KOBaJCHTHOW CBS3W. Teopus BaJCHTHBIX CBS3€H W OOBICHEHHE BAJICHTHOCTH JIIEMEHTOB METOIOM
BaJICHTHBIX cBsA3el. OCHOBHOE U BO30Y)KIEHHOE COCTOSIHHE aTOMa.

IIpoctpancTBeHHas CTPYKTypa MoJIeKy1. Tulbl cBA3el — G, .
Honnas cBsa3b. Merainueckas CBA3b.

du3nyecKoe COCTOSHHE BEIECTBAa. TBepAOE TEo. DHEPrHs KPUCTAIUIMYECKON PEIIETKH. THUIBl KPUCTAIUIMYECKHUX
CTPYKTYp U UX CBOMCTBA.

Knaccuukaiuss XkMUUECKUX COCTUHECHUI. BrHApHbBIE COeMUHEHUs, X OCHOBHbIC TUIbI. CTeneHb okucicHus. CocTas
OMHAPHBIX COCIUHCHHUI.

Kucnotsl, cony, o0CHOBaHUS, OKCH/IBL, MX KJIACCU(PHUKALNS U XMMUYECKHE CBOICTBA.

CaoiicTBa amorepHOCTH. PeakiionHas cnocoOHOCTh aM(pOTEPHBIX OKCHIOB M THAPOKCH/IOB.
PacTBopsl, THIBI pacTBOpOB. [Iporecc pactBoperns.CriocoOb! BEIpaXEeHUS KOHLIIEHTPAIIMK PacTBOPOB.
PactBoprMocTs. [lepeHachineHHbIe PacTBOPHL. DHEPTETHKA pacTBOpeHus. Kpucramioruaparsl.

CaoiicTBa pacTBOpoB HealeKTpoauToB. OcMoc. 3akoH Bant-I'opda. 3akon Payns. Temneparypa KuneHus 1 3amep3aHus
pacTBOpPOB.

Teopust snexTponuTHYecKO auccormanui. CTeneHb JUCCOIMAIMU, KOHCTAaHTAa JIHUCCONMANMU. V30TOHMYECKHA
koa(punment. CBOICTBA PaCTBOPOB IEKTPOIHUTOB.

Xumuaeckast TEPMOJUHAMUKA. IlonsTre xuMudeckoii cuctembl. TUIBI cucTeM. PaBHOBECHOE COCTOSIHHE CHCTEMBI.

Tuner TCPMOJANHAMUYCCKUX TIPOLECCOB: 06paTI/IMI>Ie, HeO6paTI/IMI)Ie, CaMOITPOU3BOJIbHBIC, PABHOBCCHBLIC. OCHOBHBIE
TIOHATHA TEPMOJUHAMUKU: BHYTPCHHAA DOHEPIUs, pa60Ta, TEIJI0TA.

IlepBoiii  3akoH TepMomuHamMuku. [loHsTHE OSHTANBMUU. TemioBod dGhGdEKT peakmuu, 3K30TePMUUYECKUE H
SHJIOTEPMHUUYECKHUE PEAKIINHU.

TepMoxummuyeckue ypaBHEHHS U UX 0COOeHHOCTH. CTaHAapTHBIC TEIUIOTHI 00Pa30BaHMsI BEIICCTB.
3akoH ['ecca, cnenctBue u3 3akoHa ['ecca. [loHsiTre suTponuu. Bropoil u TpeTuit 3aK0H TEPMOJAUHAMUKH.
CaMonpon30BOJIBHBIE MTPOIECCHl. DHTATBIMHHBINA U SHTPONHUHHBIN (PaKTOPBI XUMHYECKHX peakiuii. Dueprus [ m6oca.

XumMuueckass KHHETHUKA. | OMOreHHble U TeTCPOTrCHHbIC pCaKIUU. CKOpOCTL XUMHYECKOU pcakuuu. (DaKTOpr, BJIMAOIINC
Ha CKOPOCTb pCaKInu.

Bausnue KOHIICHTpAIIM1 Ha CKOPOCTb PCAKLIMH. 3akoH IleﬁCTByIOHIHX macc. Koncranra CKOPOCTHU pCaKIHU.
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29. BimsHMe TeMIepaTypsl Ha CKOPOCTh peakiuu. IIpasuno Baut-T'odda. DHeprus akTUBAIUK U ypaBHEHHE AppeHnyca.

30. 3aBucMMOCTB CKOPOCTH PeaKIUy OT KaTanu3aropa. Karamus

31. O6patuMble u HeoOpaTHMBIE XHMHYECKHE PEAaKIUH. XHMHUecKoe paBHOBecHe. KOHCTAaHTAa paBHOBECHA. 3aKOH
neiicTByromux Mace 1 pasHoBecus. [Tpuaiun Jle-1llaTense. CIBUT XMMUYECKOTO PaBHOBECHSL.

32. OkuCIHTeNEHO-BOCCTAHOBUTENbHbIE peakiuu. CTENeHb OKHCICHMS, OKHUCIEHHE M BOCCTAHOBJICHHE. DJIEKTPOJIHBIE
MPOLIECCHL. DNEKTPOHbIE MOTEeHIIMaN. YpaBHeHue HepHcra.

33. TanbBaHMYECKMIA JNEMEHT. DIEKTPOXMMHUYECKHE MPOIECCH. DIEKTPOABIKYINAs CHIA TaJbBAHHUECKOTO dIIEMEHTA.
CraHnapTHBIH BOJOPOIHEIHN IEKTPO.

34. Dnextposnus B pacmmase. DIEKTPOJIH3 B PACTBOPE.

35. 3akous ®apanes. Bbixos 1o TOKy.

36. Kopposus METAIIOB: XUMHUYECKAs, HIeKTPOXUMHUECKAs.

37. 3ammuTa METAIIOB OT KOPPO3HH.

INPUMEP BAPUAHTA SK3AMEHAIIMOHHOI'O BUJIETA
Buaer Nel

1. UYro Takoe sHTponusa? B kakux enuHnnax ona mmepserca? Copmynupyiite 2 u 3 3aKOHBI TepMOAMHAMUKU. MOXET 1
OBITH PHTPOITNS MEHBIIIE WK paBHA HYI0? OTBET MOSCHUTE.

2. Tlepeumcnute OCHOBHBIC BUABI XUMHUYECKOH cBs3u. Kak o0pasyeTcs TOT wiu MHOHM BUA cBs3u? [laiiTe WX XapaKTepHUCTHKY,
MIPUBEIUTE TIPIMEPHI BEIECTB.

3. Ilepeuncnure CBOHCTBA paCTBOPOB HEAIECKTPOIUTOB. KaknM 3aKoHaM OHHM HOAYMHSIOTCS?

4. Kax 3aBHCHT CKOPOCTh XHMHUYECKOH peaKkIMu OT KOHIEHTpanuii peareHToB? CHopMynHpyHTe 3aKOH ISHCTBYIOMNX Macc
JUISL CKOPOCTH XHUMHYECKOW peakuuu. [IpuBeanTe ero mMareMaTHueckoe BbIpakeHHe. YTO Takoe KOHCTaHTa CKOPOCTH
peakuuu? OT yero oHa 3aBUCHUT?

5. CdopmynupyiiTe OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHS MacChl, 3aKOH ABOTaJpo, 3aKOH DKBHBAJEHTOB, 3aKOH
IIOCTOSIHCTBA cOocTaBa. [Ipy KakuX yCIOBUSX U [ KAKUX CUCTEM OHH IPUMEHHUMBI?

6. PaccuuraB 3HaueHue u3MeHeHuUs dHeprun ['mdOca, ycTaHOBHTE, B KAKOM HAaIlPaBJICHHH MOXET MPOTEKaTh peakuus npu 25
°C.

FeZOg(mS) + 3C(2padmm) = ZFE(mG) + 3CO(2)

7. Kakue mnponykTel oOpasyroTcss mpu 3JeKkTpoiu3e BogHoro pactBopa MQCI,? Hamummure ypaBHEHWs 3IIEKTPOIHBIX
nponeccoB. Kakue KonmdecTBa NpoayKTOB 00pa3yloTCs Ha 3JIEKTPOJaX, €C/IM MPOIMYyCKaTh Yepe3 PacTBOP TOK B TEUCHHUE
yaca cuiioit 2,5 A?

8. Hamummmre 31eKTpoHHYI0 KOH(UTypanuio aroMa Br B OCHOBHOM M BO30YX/ICHHOM COCTOSIHUH. YKaXXHTE BAJEHTHOCTH H
MIPUMEPBI COEMHEHNH B 3TUX COCTOSHHUSX.

4 METOANYECKHNE MATEPHUAJIbI

[na obecneyeHns npouecca obydeHWMA M peleHUs 3agady obyyeHMAa WUCMNOAb3YIOTCA Creaylowme
maTtepuanbi:

— MeToAMyeckuMe maTepuanbl, onpegensaioliMe npouesypbl OLEHMBAHMA 3HAHWIN, YMEHWIN, HaBbIKOB U (1Mau)
onbITa [eATe/IbHOCTU, XapPaKTePU3YIOLWMX 3Tanbl GOPMMPOBAHNA KOMMETEHLMIA, B COCTaBe:

OcHoBHas auTEpaTypa
1. Koposun H.B. O6mast xumus : yueOHuk 17151 BTy30B / H. B. KopoBun. - 7-¢ u3z., ucnp. - M. : Beicias mikona,
2006. - 556[4] c. : un., Tabn. - (Ilo6emuTens KOHKypca y4eOHUKOB). - bubmumorp.: c. 546. -Ilpenm. ykas.: c. 547-
558. (aymi: 218 5k3; cusl: 1 3k3.; cus5: 1 3k3.; Bcero 220 3k3.)
2. OcHOBBI 00mIel W Qu3nueckod XuMHH [DIEKTPOHHBIA pecypc]: YdeOHoe mocobme/ M.B. TuxoHoma,
W.A.ExumoBa; Tomckuil rocylapCTBEHHBIM YHUBEPCUTET CHUCTEM YIpaBieHUs M paguodiekTpoHuku (Tomck),
Kadenpa pannosnekTpoHHBIX TEXHOJIOTHH U DKOJIOTHIECKOT0 MOHUTOPHHTA. - DIEKTPOH. TEKCTOBEIE JlaH. - TOMCK:
2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
JlonosiHuTe/ILHAS JINTEpaTypa
1. 'muaxa H.JI. Obmas xumus : yae6HOe mocooue it By3oB / H. JI. ['munka. - 11-e uzn. - M.-JI. : Xumus, 1964. -
688 c. : ui., Tabi. - ImMeH. ykas.: ¢. 669-670. - [Ipeam. yka3s.: ¢. 671-688. (ayni: 37 3k3.; Bcero 37 3K3.)
2. AxmeroB H.C. Heopranndeckas xumus : yaeOHoe nocooue juist By3oB / H. C. AxmeroB. - M. : Briciias mikoura,
1969. - 638[2] c. : un. - [IpenM. ykas.: ¢. 629-639. - b. . (cu3l: 1 3k3.; aymr: 12 3k3.; cu35: 2 3k3..; Bcero 15 3k3.)
3. Xwumwms: YueOnoe mocodue / I'. B. Cmupnos, I'. M. Slkyauna; MunuctepctBo obpazoBanusi Poccuiickoit
Oenepary, TOMCKHE TOCYAapCTBEHHBIH YHHBEPCHUTET CHCTEM YIPaBICHUS WM PaaHodeKTpoHukH, Kadempa
TEXHOJIOTHH PaJuodIeKTPOHHON anmaparypsl. - Tomck : TMIZIO, 2000. - 157 c. : un. (aynm: 27 3k3.; cuzl: 3
9K3.; cu3d: 19Kk3.; Bcero 31 9K3.)
4. I'muuka H.JI. 3amaum u ympakHeHHs 1Mo oOriei xumuu : YdeoHoe mocoodue s By3os / H. JI. I'nunka. - 20-¢
u3M., crepeoTHir. - M. : Xumus, 1973. - 263[1] c. : . - b. 1. (aynn: 37 3k3.; cu3l: 13k3.; Bcero 38 7Kk3.)
5. Yukun E.B. Xwumus [Tekcr]: yueOHoe mocobue / E. B. UukuH; MunucTepcTBO 00pa3oBaHHs W HAYKH
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Poccuiickoit ®@enepanynn, TOMCKHI roCyAapCTBEHHBIN YHUBEPCUTET CHUCTEM YIIPABICHUS U PATUOIIEKTPOHHUKU
(Tomck), @akyabTeT MTUCTAaHIMOHHOTO 00y4ueHus. - Tomck: Onb Konrtent, 2012. - 170 c.: wn. - bubmuorp.: ¢. 157.
(aymi: 57 9k3., cu3l: 3 9K3., cu35: 2 9K3.; Bcero 62 9K3).

6. Xumus [DnekTpoHHBIN pecypce] : yuebHOoe mocooue / E. B. Uukun ; ToMCKHIA TOCYIapCTBEHHBIN YHUBEPCUTET

CUCTEM YIIpaBlieHUs U paauodsiekrponuku (Tomck), Kadenpa paano3nekTpOHHBIX TEXHOJIOTHH M SKOJIOTHIECKOTO

MOHUTOpPWHTA. - OJEKTPOH. TEKCTOBhIe maH. - Tomck : [0. m.], 2012. - on-line, 170 c¢. - b. m.

(' http://edu.tusur.ru/training/publications/1138)

Y4eOHO-MeTOAMYeCcKHE TOCOOMSA 1 IPOrpaMMHoOe o0ecriedeHHe

Jas1 o6ecneyeHust AUCHUILIUHBI MCNIOB3YIOTCS caenyiomue Y MIT:

6. Xwumus [OnekrpoHHBIH pecypc]: Metoandeckue ykazaHHsS JUIsl TPOBEJCHUS TNPAKTHYCCKUX 3aHATHA H
OpraHM3allMU CAMOCTOSTEIILHOW pabOThI CTYJCHTOB IO JUCHHMILINHE «XuMus»/ Tuxonosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

7. Yukuna E.B. JlaGoparopubie paboTsl mo xumuu [Tekct]: yueOHO-MeTommdeckoe mocobue / E. B. Uwkwus;
MunncrepcTBo oOpazoBanus u Hayku Poccwiickoit ®@eneparin, ToMCKuil TOCYyIapCTBEHHBIH YHUBEPCHUTET
cucteM ympamBieHus U paamodniekrponuku (Tomck), Kadenpa paauosieKTpOHHBIX TEXHOJIOTUH H
9KOJIOTHYECKOoro MoHuTOpHHra. - Tomck : TYCYP, 2012. - 77 c. : ., Tadn. - bubnuorp.: c. 73. (aym: 45 3k3.,
cu3l: 3 7K3., cu35 : 2 9K3.; Bcero 51 2K3.)

8. Yukun E.B. Coopnuk 3amau no oo6meli xumun [Tekct] : yueOHO-MeToquueckoe nocooue / E. B. Uukun; perr.
kaua. xuM. Hayk A. W. INananos; pen. C. Sl. AnexcanapoBa; MUHHCTEPCTBO 00pa30BaHUsI U HayKu Poccuiickoi
Oenepannn, ToMCKHH TOCYTapCTBEHHBIN YHUBEPCHUTET CUCTEM YIIPABICHUS W PaarodIeKTpoHUKH (ToMcCK). -
Tomck: ToMckuil roCy1apCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U PaAHO3NEKTpoHUKH, 2015. - 296 c.
(POTOM: 50 3k3.; cu3l: 1 3k3; cu35: 5 9k3.; ayHi: 48 3k3.; Bcero 100 7k3.)

9. Yukwun E.B. JlaboparopHsie paboThI 10 XUMUH [DIIEKTPOHHBIN pecypc] : yaeOHo-MeToanaeckoe mocodue / E. B.
UukuH ; ToMCKHii TOCYJapCTBEHHBI YHHUBEPCHTET CHCTEM YIIPABICHUS M PamnodneKTpoHUKH (Tomck),
Kadenpa pamno3neKTpOHHBIX TEXHOJOTHH M 3KOJOTMUECKOTO MOHHMTOPUHIA. - DJIEKTPOH. TEKCTOBBIC JaH. -
Tomck: [6. u.], 2012. - on-line, 78 c. - Bb. 1. ( http://edu.tusur.ru/training/publications/3020)

10. Yukun E.B. COopHuk 3am1a4 1 ynpaxxHeHui 1o oomeit xumun [ nextpoHHbii pecype] / E. B. Ynkun; ToMckwmii
TOCYJapCTBCHHBIH  yYHHUBEPCUTET CHUCTeM ympasieHus u  panuodnektponuku (Tomck), Kadenpa
PaInO3NEKTPOHHBIX TEXHOJIOTHI W 9KOJIOTHYECKOTO MOHUTOPUHTA. - DIEKTPOH. TEKCTOBBIE JaH. - ToMck: [0.
n.], 2012. - on-line, 220 c. - b. m. (http://edu.tusur.ru/training/publications/642)
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