MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUIICKOM ®EJIEPAITAN
denepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE 00pa30BaTeIbHOE YIPESKIEHHE BBICIIETO MPO(HEeCCHOHATHFHOTO 00pa30BaHus

«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.
Brageney: Tooam MNasen Counosm

gACTEATENER: C 19001, 2016 na 16.09.2019

PABOYAS ITIPOTPAMMA YUYEBHOM JUCIIATIIMHBI

Xumus
YpoBeHb 0CHOBHOII 00pa3oBaTe/IbHON MPOrpPaMMBbI OaxanaBpuat
Hanpagienue noaAroToBKu 20.03.01 TexnocgepHasi 6e30MaCHOCTH
®opma 00yueHust o4yHast
DaxyJabTeT paanokoHcTpykTopckuii (PK®)
Kadeapa POTOM (paano3/ieKTPOHHBIX TEXHOJOTHI M IKOJIOTH4eCKOr0 MOHMTOPUHTIA)
Kype 1 Cemectp 2

YueoHblii miian Hagopa 2013, 2014 roga u mocjieyrOUIUX JIeT.

Pacnpene.nelme paﬁoqero BpPEeMEHU:

— ~ e < w = ~ ® )

= |legle|e|e|le|e|e|e| E

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

- - - = = = = - R =

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

Q Q Q Q Q Q Q Q =
Jlexkuun 36 36 | wacom
JlaGopaTopHbie paGoTsI 16 16 | wyacom
IpakTH4ecKue 3aHSITHS 20 20 | vyacom
Kypcosoii npoext/padora (KPC) (aynuropHas) 4acoB
Bcero ayanTopHbIX 3aHATHI (Cymma 1-4) 72 72 | yacoB
U3 HUX B HHTEPAKTHBHON dopme 16 16 | gacosm
CamocrositesbHast padora cryaentos (CPC) 72 72 | yacoB
Bcero (0e3 3x3amena) (Cymma 5,7) 144 144 | gyacoB
CamocT. padoTa Ha MOArOTOBKY, C1a4y JK3aMeHa 36 36 | wacoB
Oo0mast Tpy10eMKOCTh (Cymma 8,9) 180 180 | gyacos

(B 32a4eTHBIX eIMHUIIAX) 5 5 | 3ET

JK3aMeH 2 cemecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 45 ot « 17 » 5 2016 |

Jluer corjiacoBaHmii

PabGouast mporpamma cocraBieHa ¢ yuderom TpeOoBaHuii denepanmpHoro ['ocymapcTBeHHOTO
00pa3oBaTeNbHOIO CTaHAAapTa BhIcuiero mpodeccuoHampHoro obpaszoBanus (PI'OC BO) tpersero
MTOKOJICHUS 10 HampaByieHuIo oarotoBku 6akanaBpa 20.03.01 «rexnocdepHas 6e3onmacHocTby, Ne 246,
yrBepxkaeHHoro 21 mapra 2016 r., paccMOTpeHa u yTBepkaeHa Ha 3aceqaHuu kadenpsl POTOM «_ »

2016 r., mpoTtokoi Ne .

PazpaboTumk:
CTapILIN{ MIPEroaaBaTellb 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. kadeapoit POTOM B.1. Tyes
DKCHepThl:

K.X.H, JOo1eHT Kadenpsl POTOM H.A . ExumoBa
K.0.H, goueHT kadenps POTOM H.H. HecmenoBa
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1. lean u 3aa491 JUCUMIJIMHDI:

Henbro mnpenonaBaHus  AUCLHUIUIMHBL  SIBJISETCS  M3YYEHHE  XUMHYECKMX CHCTEM W
(GbyHIaMEHTaJIbHBIX 3aKOHOB XUMHUH C MO3HUIMNA COBPEMEHHOI Haykd, a Takke (OpMHUPOBAHHUE HAaBBIKOB
HKCIEPUMEHTAIBHBIX UCCIIEIOBAHUMN JJIS1 H3yYECHHUsI CBOWCTB BEIIECTB U MX PEAKLIMOHHOM CIIOCOOHOCTH.
OCHOBHBIMH 32]a4aMU U3YUYCHUS TUCIUILINHBI SBIISIOTCS:

* U3y4EHHE XUMUYECKUX CUCTEM;

* U3y4yeHue PyHaaMEeHTaIbHBIX 3aKOHOB XUMUH;

* U3y4YEHHE CBOMCTB BEIIECTB U UX PEAKLIMOHHON CIIOCOOHOCTH.

2. MecTo aucuunjuHbl B cTpykrype OOIIL:

JuctuiuinHa “Xumus ” siBisieTcs: 0a30BOM TUCHUIUTMHON ecTecTBeHHOHayuHoro nukia (b1.5.9/61.5.10)
IpU TOJATOTOBKE OakaiaBpOB IO HANpPaBIEHUIO «TeXHOchepHas Oe30MacHOCTb» W HeoOXoauma IS
U3Y4EHHUS NOCIEAYOUINX AUCHUIIINH — «DKOJIOTHS», «DIEKTPOXUMUSI U XUMUYECKUE UCTOUHUKU TOKAY,
«DPuU3UKO-XMMHYECKHE TMpolecchl B TexHochepe», «CucTeMbl 3alIUTBl  Cpelbl  OOUTaHUS»,
«be30macHOCTb KHU3HEIEATENBHOCTI.

3. TpebGoBanus K pe3yJibTaTaM OCBOEHHUS TUCHHUIIUHBI:

[Tpornecc n3yueHust TUCIUTUIMHBI HAIIPaBJIeH Ha (POPMUPOBAHHE CIIEAYIONINX KOMITETCHIIUNA:
OK-10(cnocobrocms k nosnasamenvhoti desmenbHocmis)

B pe3ynbrare u3yueHus: AMCUMILINHBI CTYJEHT JTOJIKEH:

3namsb. OCHOBHBIC ATAlbl MO3HABATEIBHON NEATEIBHOCTH; METOAbI MO3HABATEILHOM JESITENLHOCTU B
00JIaCTH XWUMHH;, OCHOBHBIC MOHSATHS W 3aKOHBI XWMHUH, TEOPETHUECKHE OCHOBBI CTPOCHHS BEIECTBA,
CBOMCTBA BEIIECTB M MX PEAKIHOHHYIO CIIOCOOHOCTb, YCIOBHS NPOTEKaHUS peakuuid, (akTopsl,
BJIUSIIOLIME HAa CKOPOCTh U HANpaBJIEHHE MPOTEKAaHUsl PEaKIMU, SJHEPIeTUUECKUE U3MEHEHUSI B IIPOLIECCE
MPOTEKAHUS PEaKIMH, CIOCOObl BBIPAKEHUS KOHIEHTPALUNA M CBOMCTBA PACTBOPOB DJIEKTPOIHUTOB U
HERJIEKTPOJIUTOB, ONPEIEICHUE KUCIOTHOCTU CPEJIbl, 3aKOHOMEPHOCTHU MTPOTEKAHUS IJIEKTPOXUMHUECKUX
MIPOLIECCOB, MPOLIECCHl KOPPO3UU METAIIJIOB U METO/IbI 3aIIUTHI OT KOPPO3HUH.

Ymems: camocTOATENPHO OpPraHU30BBIBATH IO3HABATENIbHYIO JI€ATEIBHOCTh B 0O0JACTU XHUMHH,
UCIIONIb30BaTh TEOPETHYECKUE 3HAHUS JJs pEeHIeHHs MPaKTHYeCKUX 3a7ad, [JIs HMHTEepHpeTaruu
PE3yJIbTaTOB 3KCIIEPUMEHTA.

Bnaoemp: HaBbIKaMH 3KCIIEPUMEHTAIIBHON NO3HABATEIBHOM AESTEIBHOCTH, IOCTAHOBKU U IPOBEICHUS
SKCIIEPUMEHTa, 00pa0OTKH pe3yNbTaTOB SKCIEPUMEHTA U UX aHaJIU3a.

4. O0bemM AUCHMILIMHBI U BUJbI Y4eOHOH padoThl

OO611ast TpyA0€MKOCTh TUCHUIUIMHBI COCTABIISIET D 3a4ETHBIX €UHMIL.

Bun yaeOHOI paboTh Beero 4acos - (2j€M€CTpLI
AyauTOpHBIE 3aHATHS (BCEro) 72 72
B tom uncie:

Jlexn 36 36
JlabopaTopHsie padots! (JIP) 16 16
[pakrnaeckue 3ausaTus (I13) 20 20
Cemunapsi (C)
Komnoksuywmstl (K)
KypcoBoii npoext/(pabota) (ayuTopHas Harpy3Ka)
Jlpyaue 6udvl ayoumopHroil pabomoi
CamocrosiTesbHas padora (Bcero) 72 72
B tom uucne: - -
ITpopaboTka JIEKIIMOHHOTO MaTepHaa 24 24
CocTaBleHHE KOHCIIEKTOB 4 4
[ToaroroBka K NpakTUYECKUM 3aHSTUSIM 32 32
IToaroroska x 1a00paTOpHEIM paboTaM 12 12
Bu mpoMexyToUHO#H arTecTaliy (9K3aMeH) 36 36
O061ast TPYA0EMKOCTh Yac 180 180

3agernsie Enuauier TpyaoeMKocTH 5 5

5. Conepixkanue IMCHUNTHHBI
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5.1. Paznesnl JUCHUIIMH U BUALI 3aHATHNA

s}
O - I )
N E i E £ E § § = ST DopMHUpyEMBIE
i HaumeHoBaHue paszena TUCIUIUTAHBI & gl & = (2¢ § 5 § KOMITETEHIIIH
= | 28| F5[08F g0
Q
M
1. OCHOBHBIE TIOHATHS 1 3aKOHBI XUMUH. 2 8 10 OK-10
2. | Crpoenue atoma. [leproauueckuii 3aK0H U 4 2 7 13 OK-10
MIEPUOANYECKask CUCTEMA XUMHUYECKUX DJIEMEHTOB
JA.M.Menneneena.
3. | Xumuyeckas CBS3b. 4 2 7 14 OK-10
4. OCHOBHbBIE KJIACChI HEOPIaHUYECKUX COCANHECHUIA. 4 2 7 14 OK-10
PeaknmoHHast CIOCOOHOCTH BEIIECTB.
5. | PacTtBoOpHI. 6 4 2 10 22 OK-10
6. DHepreTuka XMMHYECKHUX MPOIECCOB. XUMUUECKast 5 4 2 9 20 OK-10
TEPMOAVUHAMUKA.
7. | Xumu4eckasi KHHETHKa. XUMHYECKOE PaBHOBECHE. 5 4 4 11 24 OK-10
8. | DmekTpoxumuueckue nporeccol. Kopposus 6 4 4 13 27 OK-10
METaJIOB.
5.2. Conep:xanue pa3iesioB JUCUUILIMHBI (110 JEKIMIM)
Ne | HammeHoBaHue TpynoeMKocThb Popmupyemeie
CoznepxaHue pa3enoB KOMIIETEHIIUHA
/T pa3znenos (uac.)
1. Crpoenue aroma. | CTpoeHHE aTOMa U MEPUOAMYECKASI CUCTEMA AJIEMEHTOB. 4 OK-10
Tlepuomuueckuii | KBaHTOBO-MeXxaHMUYEeCKas MOJICTb aToMa. ATOMHAs! OpOHUTAb.
3aKOH U ®dopma aToMHBIX opoOuTaneii (S, p). KBantoBsle uncna. Ipunrmmn
nepuoanYecKast ITaynu. IlpaBuno I'ynna. [IpaBuno Kieukosckoro.
crcTeMa Tleproanyeckasi cicTeMa U MOPSIIOK 3aMOTHEHHUS
XUMHYECKUX JHEPreTHYECKUX YPOBHEH B CTPYKType aToma. Pasuycsl aToMOB
JJIEMEHTOB Y HOHOB. DJIEKTPOOTPHUIIATENFHOCTE. DHEPTUSI HOHU3AIINH,
J.1.MenzeneeBa | CpojACTBO K 3JeKTpOHY. MI3MeHeHHEe CBONWCTB 3JIEMEHTOB U UX
COEIMHEHHH 10 MePUOAaM U IPYIIIaM.
2. XuMuueckas OcHOBHBbIE BHJIbI XUMUYECKOH CBsi3H. [Ipupoaa Xxumuueckoi 4 OK-10
CBSI3b. CBSI3M. XapaKTepUCTUKU XUMHUYecKol cBsi3u. KoBaneHTHas CB3b,
MEXaHHU3MEBI e¢ 00pa30BaHMs: OOMEHHBIH, TOHOPHO-
akuenTopHsii. [lonsgpHOCTh KOBaeHTHOH cBsi3u. Teopus
BQJICHTHBIX CBsI3ell 1 O0BSICHEHHE BAJICHTHOCTH 3JIEMEHTOB
METOJIOM BaJICHTHBIX CBsi3eil. OCHOBHOE U BO30YXKJIEHHOE
cocTostHUe aToMa. [IpocTpaHCTBEHHAs! CTPYKTYpa MOJIEKYJL.
Tunel cBsizeit — o, . loHHAast cBsi3b. MeTaindecKkas CBS3b.
®duznueckoe cocTosiHUE BellecTBa. TBepaoe Teno. DHeprus
KPHUCTAIUTNYECKOH pereTku. TUIbI KPUCTAIUTHIECKUX CTPYKTYP
u ux cBoiictBa. [Tousitue rubpuan3annu. OCHOBHBIE THITBI
THOpHUIM3aLIH.
3. OCHOBHEIE Knaccupukarys XuMrudeckux coequHeHuid. CTereHb OKUCICHHS. 4 OK-10
KJIaCChI OCHOBHBIE KJIacChl HEOPraHUUECKUX coeTUHEeHHH. Kucnorsl,
HEOPTraHUYCCKUX COJIM, OCHOBAHMHs, OKCHUJbI, UX KJ'laCCl/I(bI/IKaL[I/Iﬂ U XUMHWYECCKHEC
COEIAMHEeHHUH. cBolicTBa. KcioTHO-0CHOBHBIE CBOICTBa BenlecTB. CBOMCTBa
PeakionHas amdoTtepHOCcTH. PeakionHas cnocoOHOCTh aM(OTEPHBIX
CIIOCOOHOCTH OKCHJIOB ¥ TUAPOKCHIOB. Turisl coeit. VI3MeHeHrne KUCIOTHO-
BEII[ECTB. OCHOBHBIX CBOMCTB 3JIEMEHTOB 10 ITEPHOIAM M TPYIIIaM.
DNEKTPONUTHL. DICKTPOIATHYESCKAS AUCCOIHAITISL.
4, PacTBopkLI. PactBopsl, TunBI pactBopoB. IIporiecc pactBopenus. CiocoOsl 6 OK-10
BBIP)KCHUSI KOHIICHTPALMK PacTBOPOB. PacTBOpHMOCTb.
[TepeHachIEHHBIE PACTBOPBL. DHEPreTHKa PaCTBOPEHHSI.
Kpucrammoruaparsl. CBOCTBa paCTBOPOB HEAIEKTPOJIUTOB.
Ocmoc. 3akon Bant-T'odda. 3akon Payms. Temmeparypa
KUIIEHHS M 3aMEP3aHus paCTBOPOB. TeOpHst AEKTPOIUTHIECKON
nucconmanuy. CTeneHb AUCCOMUAINH, KOHCTAHTA TUCCOIHAIIUH.
W3oronmueckuii koaddumment. CBoicTBa pacTBOPOB
JNEKTPOJIUTOB.
5. DHepreTuka Xumnueckas TepMoanHaMuka. [IoHATHE XUMHYECKOH CHCTEMBI. 5 OK-10
XMMHUYECKUX Tuns! cucrem. PaBHOBECHOE COCTOSIHME CUCTEMBIL. THUIIBI
MPOLIECCOB. TEPMOIMHAMUYECKHX HPOLECCOB: 00paTHMbIe, HEOOPATHMBIE,
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XumMmuaeckast

TCPMOJUHAMHUKaA.

CaMOIIPOU3BOJIbHBIE, paBHOBECHBIC. OCHOBHBIC TOHATUS
TEepMOANHAMUKY: BHYTPEHHSIS YHEPTUsl, paboTa, TEeIoTa.
IlepBslii 3akoH TepmoanHaMuku. [lonsaTue suTanbIMU. TennoBon
addexT peakuny, SK30TepMHIECKIE H YHIOTEPMHUIECKHE
peakiuu. TepMOXUMHUYECKHEe YpaBHEHHS U HX OCOOEHHOCTH.
CraHmapTHbIE TEIJIOTH 00pa30BaHMs BelecTB. 3aKkoH ['ecca,
cnencTBue u3 3akoHa I'ecca. Ilonarue suTponuu. Bropoi u
TpeTHit 3aK0H TepMoArHaMHUKH. CaMONIPOH30BOIbHbIE TPOIECCHI.
OHTaNBIMIHBIN U SHTPONUHHBIN (aKTOPEl XUMHUUECKIX
peakmmii. OHeprus ['n6oca.

XumMmuaeckast
KHHETHKA.
XuMHueckoe
paBHOBeCHE.

XuMmnueckasi KHHeTHKa. [ OMOTeHHBIEe ¥ TeTepOTeHHBIE PeaKIUH.
CkopocTh XUMHUYeCcKO! peakiun. PakTophl, BIUAIOMNE Ha
CKOPOCTh peakiyy. BimsHue KOHIEHTpaIy Ha CKOPOCTh
peakuun. 3akoH AeHcTByIOmUX Macc. KoHcTaHTa ckopocTi
peakuuu. BiysHue Temmeparypsl Ha CKOPOCTh PEaKIH.
TIpaBuio Baut-T'odda. DHeprus akTHBaLUyU U ypaBHEHHE
Appennyca. 3aBUCHMOCTb CKOPOCTH PEaKLUK OT KaTalnu3aropa.
Karamm3 O6patumMele 1 HeoOpaTUMbIE XUMHYECKUE PEaKIIUH.
Xumnuaeckoe paBHoBecrue. KoHcTaHTa paBHOBecHs. 3aKOH
neicTByromux Mace At papHoBecus. [Ipunnun Jle-Illatense.
CIBHT XUMHUYECKOTO PAaBHOBECHSI.

5 OK-10

DneKkTpoxumMmude
CKHE HPOIIECCHI.
Koppozus
METAIIJIOB.

OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE peakuun. CTerneHb
OKHCJICHUS, OKHCIIEHUE U BOCCTAaHOBJICHHE. DIICKTPOIHBIE
IpoIlecChl. DIEKTPOAHbIE TOTeHIMAN. Y paBHeHue HepHera.
TanpBaHnveckuii DJIeMEHT. DIEKTPOXUMUYECKHIE MTPOLECCHI.
DIEeKTPOABUAKYILAS CUIA TalbBaHUUECKOTO SJIEMEHTA.
CraHgapTHBIH BOJOPOIHBIN AJIEKTPO. DIEKTPOJINU3 B pacIljiaBe.
DnexTponus B pacTBope. 3akoHbl Papajes. Bexon mo Toky.
Koppo3sus Metamios: XuMudeckas, SJIEKTPOXUMUYEcKas. 3auTa
METaJJIOB OT KOPPO3HHU.

6 OK-10

5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAOIMMMU (MPebI1yMM)
U oOecneynBaeMbIMHU (MOCJIETYIOIIMMHA) TUCHUTLTHHAMMA

Ne HaumeHnoBanue Ne Ne pa3nenoB JaHHOW AMCIUILTUHEI U3 Ta0.5.1, A KOTOPBIX HEOOXOIUMO
n/n 00ecTeunBaroInX n3ydeHne o0eceynBaronuX (TIPEeAbIIYINX) U 00eCTIeYNBaeMbIX
(mpenpIaynmx) u (ToceTyonuX ) TUCIATLIAH
obecrieunBaeMbIX 1 2 3 4 5 6 7 8
(TTocne AyIomuX) AUCITUTLTHH
[pexpiaymme THCHHIIAHBI
1. duszuka + + + + + + + +
2. | MaremaTuka + + + + + + + +
Hocaenywmne IMCHAILTHHBI
1. | Dkomorus + + + + + + + +
2. DNEKTPOXUMHUS U XUMUUECKHE + + + + + + + +
HCTOYHHUKH TOKa
3. OU3NKO-XUMUYECKUE + + + + + + + +
MIPOIIeCCH B TeXHOChepe
4, CucTeMBI 3alUTHI cpeabl + + + + + + + +
oOuTaHus
5. | besonmacHocth + + + + + + + +
KHU3HE/ICATEIBHOCTH
5.4. CooTBeTCTBHE KOMIIETEHIIUI, GOpMHPYEeMBbIX IPH W3YYEeHHUH AUCHHMILUINHBI, 1 BUAOB 3aHATHIA
Ilepeuenn Bunp! 3ansaTHil DOpMBbI KOHTPOJIS
KOMIIETSHITHIA 1 7126 Tp. KP/KII | CPC (npumepwi)
OK-10 + + + + Koncnekr, ycTHBIN 0TBET, KOHTpOJIbHAS paboTa,
BEINOJTHEHHE JTA00PaTOPHON pabOTHI, OTYET 110
nabopaTopHO# paboTe, MPOBEPKa HHANBHYATBHBIX
3a/1aHui

JI — nexmus, TIp — nmpakTudeckue u ceMuHapckue 3ansatus, Jlab — maboparopusie padotsl, KP/KIT —
KypcoBas padora/mpoekt, CPC — camocTosiTensHast paboTa CTyAeHTa
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6. MeToabl 1 (popMbI OpraHu3anuu 00y4eHust
TexHO0JOrHN HHTEPAKTHUBHOT0 00yUeHHUsI MPU Pa3HbIX GopMax 3aHATHI B yacax

Dopmbl Jlexuun [IpakTrueckue JlaGoparopubie Beero
MeTto bl (qac) 3aHATHA (Jac) paboTsI (Jac)
IT-meTons! (mpoBeneHue 3aHATHH B hopme Oecen ¢ 4 4
WCIOJIb30BaHUEM MPE3eHTALUN)
Pabota B komanie (poBeeHUE 3aHITHIT C 12
KCII0JIb30BAaHUEM KOMaHHOTO PEIICHUS 8 4
[IOCTAaBJIEHHBIX 3a/1a4 C AJIEMEHTaMU
CaMOKOHTPOJIs)
WITOro MHTEPAKTUBHBIX 3aHATHI 4 8 4 16
7. JlabopaTOpHbIi NPAKTHKYM
Ne Ne paznena HaunmenoBanue 1a00paTopHBIX padoOT Tpyno- Komnerenmuu
/i JUCLUUTIIMHBI U3 €MKOCTh
Tabn. 5.1 (dac.)
1. 5 PactBopst 4 OK-10
2. 6 Omnpezenerne TemI0Boro 3pdexra peakiun HelHTpatu3anum 4 OK-10
3. 7 CKOpPOCTh XUMUYECKUX peaknii. XUMHYECKOe PABHOBECHE. 4 OK-10
4. 8 Dnekrponus. Kopposus 4 OK-10
8. IpakTHyeckue 3aHATHSI (CEMHUHAPBHI)
Ne Ne paznena TemaTHKa MPaKTHUECKUX 3aHATHH (CEMHHAPOB) Tpyno- Komnerenuun
n/n JMCLUIUIHHBI U3 €MKOCTh
Tabm. 5.1 (uac.)
1. 1 (OCHOBHBI€ ITOHTHS U 3aKOHBI XUMUH 2 OK-10
2. 2 Crtpoenue aroMa. [lepuoguyeckuii 3akoH. 2 OK-10
3. 3 XUMHYeCKasi CBsI3b. 2 OK-10
4. 4 OCHOBHBIE KJIaCCHI HEOPTaHUYECKUX COeNUHEHUH. PeakunonHas 2 OK-10
CIIOCOGHOCTD BEIECTB.
5. 5 PacTBOpBI. 2 OK-10
6. 6 DHepreTrKa XMMHYECKHX MPOIeccOoB. XMMHUYECKas TEPMOIHHAMHUKA. 2 OK-10
7. 7 Xumudeckass KHHETHKA. XMMHUYECKOe paBHOBECHE. 4 OK-10
8. 8 DJIeKTPOXUMHUYECKHEe mponecchl. Koppo3ust Metasos. 4 OK-10
9. CamocrosiTesibHasi paboTa
Ne Ne paznena TemaTnka caMocTOSITETBHON paboThI Tpyno- Komme- Konrpons BeinosnHeHns
/i JICUMATUIAHBI (Oemanuzayus) €MKOCTb TEHIIUN paboTsl
n3 1abu. 5.1 (uac.)
1 1 CocraBiieHHe KOHCIIEKTa 110 TeMe pasjielna 4 OK-10 Koncnexr, ycTHbIH OTBET
(ITpenmet xumuu. ATOMHO-MOJIEKYJISIPHAs
Teopusi. OCHOBHBIE TTOHSTHS: aTOM, MOJIEKYJIa,
HOH, XMMU4eCKUil a1eMeHT. IIpocTeie U cnoxHbIE
BeniectBa. Moisb. MousipHast Macca. DKBHBAJICHT,
JKBUBaNeHTHast Macca. CTEXHOMETPHIECKUE
3aKOHBI: 3aKOH 9KBHBAJICHTOB (TIOHATHE
SKBUBAJICHTA U YKBUBAJICHTHOW MacChl), 3aKOH
IMMOCTOAHCTBA COCTaBa XUMMHMYCCKHX COCIUHCHUU.
["a30BBIC 3aKOHBI: 3aKOH 00OBEMHBIX OTHOIIICHHIHA,
3aK0H ABOTafipo, 3aKOH 9KBHUBAJICHTOB)
IloaroToBka K MpakTUYECKOMY 3aHATHIO. 4 OK-10 ITposepka
(Pewenue 3agau no teme. UHAMBUAYyaIbHbIE WH/IMBUYaJbHbIX 3aJaHUH,
3aJlaHus 110 TeMe pa3Jiena) KOHTpOJIbHAs paboTa
2 2 IIpopaboTKa IeKIMOHHOTO MaTepHana 3 OK-10 Koncnekr, ycTHBIH OTBET
IloaroToBka K MpakTUYECKOMY 3aHATHIO. 4 OK-10 ITposepka
(Pewenue 3a1a4 1o teMe. VIHAMBHIya bHbIC WHIUBHAYaIbHBIX 3a1aHNUH,
3a/1aHusl 10 TEME pa3/ena) KOHTpOJIbHAs paboTta
3 3 [TpopaboTka JeKIHOHHOTO MaTepuaa 3 OK-10 KoHcmekT, ycTHbIH OTBET
IToaroroBka K NpakTHYECKOMY 3aHATHIO. 4 OK-10 [IpoBepka
(Pewenue 3aa4 1o teme. VHIMBHIyaIbHbIC WHIUBHAYaJIbHBIX 3a1aHNUiH,
3a/1aHusl 10 TEME pa3/era) KOHTpOJIbHAs paboTta

CornacoBaHa Ha noptane N2 1095




TIpopaboTka JEKINOHHOTO MaTepraa 3 OK-10 Koucnexr, ycTHblif 0TBET

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

(Pewenue 3agau no reme. UHauBUaYyanbHbIe MHAVBUIyaJIbHBIX 3a/1aHUi,

3aaHus 110 TeME pa3zena) KOHTpOJIbHAs paboTa

TIpopaboTka JEKIMOHHOTO MaTepraa 3 OK-10 Koucnekr, ycTHbIif 0TBET

TloaroroBka K MpakTHYECKOMY 3aHATHIO. 4 OK-10 ITposepka

(Pemenue 3anau no teme. UHAMBUAYaIbHBIE HWHAVBUyaJIbHBIX 3a/1aHUM,

3aJaHus 110 TeME pa3zesa) KOHTpOJIbHAs paboTa

ITonroToBka k maboparopHoii pabote 3 OK-10 OTuer o 1a00paTopHO
pabote

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

IToaroToBka K MpakTHUECKOMY 3aHSATHIO. 2 OK-10 [IpoBepka

(Pemenue 3agau no teme. UHAMBUAYaTbHBIE HMHAVBUIyaJIbHBIX 3a/1aHUM,

3a7aHus 110 TeME pa3zesa) KOHTpOJIbHAs paboTa

TTonroToBka k 1aboparopHoii pabore 3 OK-10 OTu4eT 1o 1abopaToOpHO
pabote

IIpopaboTka TEKINOHHOTO MaTepraia 4 OK-10 Koncnexr, ycTHBINH OTBET

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

(Pemrenwe 3anau o teme. MHIMBUTyaIbHEIE WHMBUTyaIbHBIX 3aaHUH,

3aJaHus 110 TeMe pasjena) KOHTpOJIbHas paboTa

Tloaroroska k 1abopatopHoi padoTe 3 OK-10 Otyer o 1adbopaTopHOi
pabote

IIpopaboTka TeKIMOHHOTO MaTepraia 4 OK-10 Koncnexr, ycTHBINH OTBET

IToaroToBka K MpakTUUECKOMY 3aHATHIO. 6 OK-10 IIpoBepka

(Pemrenue 3agau o teme. IHANBHIyabHBIC WHMBUTyaIbHBIX 3aaHUH,

3aJaHus 110 TeMe pasjena) KOHTpOJIbHas paboTa

ITonroroBka k 1abopaTopHoii paboTte 3 OK-10 OTuer o 1abopaTOpHO
pabote

IToAroToBKa K 9K3aMEHy 36 OK-10 DK3aMeH

10. IIpumepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (pador)
KypcoBoii npoekt (paboTa) He MpeycMOTPEH YUeOHBIM IJIaHOM.
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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. Y4eOHO-MeTOAM4YeCKOE U HHPOPMALIMOHHOE o0ecneyeHne TUCHUIIIMHBI:

12.1 OcHoBHasl IUTEpPATypa

1. Koposun H.B. O6mas xumus : yaeOuuk m1st BTy308 / H. B. KopoBuH. - 7-¢ u3s., ucrp. - M. : Beicias

mkona, 2006. - 556[4] c. : wi., Tabxa. - ([TobeauTens KoHKypca yueOHUKOB). - bubmuorp.: ¢. 546. -IIpeam.

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

2. OcHoBbI 00mIel 1 pusnueckoil XxumMun [DneKTpoHHBINA pecypc]: Yue6Hoe mocodue/ M.B. TuxoHosa,

N.A.ExumoBa; ToMmCKHIl TOCyIapCTBEHHBIM YHUBEPCHUTET CHCTEM YIPABJICHUS W PATHOICKTPOHUKU

(Tomck), Kadenpa paamodrneKTpOHHBIX TEXHOJIOTMH M 3KOJOTMYECKOTO MOHHTOPUHTA. - 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. 'munka. - 11-e m3g. - M.-JL. :

Xumus, 1964. - 688 c. : un., Tabn. - Umen. ykas.: ¢. 669-670. - [Ipenm. ykas.: ¢. 671-688. (aynn: 37 3k3.;

Bcero 37 2K3.)

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

Bricmas mkouma, 1969. - 638[2] c. : uin. - [Ipenm. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; aynn: 12 3k3.;

cu35: 2 9K3..; Bcero 15 9Kk3.)

3.  Xwumus: YuebHoe mocobue / I'. B. CmupnoB, I'. M. Sfkynuna; MuHuctepctBo 00pa3oBaHUA

Poccuiickoit  ®enepanmn, TOMCKHN TOCYNApCTBEHHBIM YHHMBEPCHTET CHUCTEM YIPABICHHUS U

paauosnekTponukH, Kadenpa texnonoruu paauosnekTpoHHou ammaparypsl. - Tomck : TMIJ1O, 2000. -

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

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

20-¢ u3n., crepeorurr. - M. : Xumus, 1973. - 263[1] c. : mi. - 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  ®denepanmu, ToMmckuii rocyaapCTBEHHBIM YHHUBEPCUTET CHUCTEM YIPABJICHUS U

pannosnekTpoHuku (Tomck), @akynbTeT MUCTAaHIMOHHOTO oOydeHus. - Tomck: Dmbp Konrtent, 2012. -

170 c.: un. - bubnuorp.: ¢. 157. (aynn: 57 sk3., cuzl: 3 5k3., cu3S: 2 9K3.; Bcero 62 3k3).

6. Xumus [DnekTpoHHBIH pecypc] : ydeOHOe mocobue / E. B. Uukuna ; ToMCKui rocymapcTBEHHBIN

YHUBEPCUTET cHCTeM ympaBieHuss u paauodnektponuku (Tomck), Kadenpa paanosnekTpoHHBIX

TEXHOJIOTHI U 9KOJOTUYECKOTO MOHUTOPHUHTA. - DJIEKTPOH. 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 MPOTPaAMMHOE o0ecreueHmne

Jliis1 o0ecnevyeHHsl IMCUMILIAHBI HCIOJIB3YIOT S caenyomue YMII:

1. Xumus [DneKkTpoHHBIHN pecypc|: MeTtoauueckue yka3aHus AJsl MPOBEISHUS 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. JlaGopaTtopubie paGotbl mo xumuu [Tekcr]: yueOHO-meroanyeckoe mocobue / E. B.
YukuH; MunucrepctBo obpazoBanus u Hayku Poccuiickoit @enepanuu, ToMckuil rocy1apcTBEHHbIN
YHUBEPCUTET CHUCTEM YyIipaBieHus u paauodiektponuku (Tomck), Kadeapa paamosnexkTpoHHBIX
TEXHOJIOTUN M SKojoruyeckoro mMonurtopunra. - Tomck : TYCVYP, 2012. - 77 c. : wun., 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-MeTommuyeckoe mocodme / E.
B. Uukun; peu. xana. xum. Hayk A. W. Tamanos; peu. C. S. AnekcanapoBa; MuUHHCTEPCTBO
oOpaszoBanus u Hayku Poccuiickoit denepanun, ToMckuil ToCcy1apCTBEHHbBIN YHUBEPCUTET CHCTEM
ynpaBieHuss U paauodnekTpoHukn (Tomck). - Tomck: Tomckuii rocynapcCTBEHHBIH YHHBEPCHUTET
CUCTEM YIpPaBJIEHUS U panod3JeKTpoHuku, 2015. - 296 c. (POTOM: 50 3k3.; cuzl: 1 3x3; cu3S: 5 9k3.;
ayHit: 48 5k3.; Bcero 100 7k3.)

4. Yuxkua E.B. JlaGopaTopHpie pabOTHl MO XUMHUM [DIEKTPOHHBIA pecypc]| : ydeOHO-METOAMYECKOoe
nocodbue / E. B. Yukun ; ToMcKkHH TrocynapCTBEHHBIH YHUBEPCUTET CHCTEM YIpaBICHUS WU
pammosnektponukn (Tomck), Kadeapa pagmodmeKTpOHHBIX TEXHOJOTHMH ¢ JKOJIOTHYECKOTO
MOHUTOpPHUHTA. - OJEKTPOH. TeKCTOoBble 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 ynpaxxHeHui o oouiei xumuu [Onekrponnsiit pecypce] / E. B. Uukum,
ToMckuii TOCYZapCTBEHHBIM YHHBEPCHUTET CHCTEM YIPaBICHUS W PaguodJIeKTpoHUKH (Tomck),
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http://edu.tusur.ru/training/publications/1138
http://edu.tusur.ru/training/publications/3020

Kadenpa pannodneKTpOHHBIX TEXHOJIOTUN U IKOJIOTUYECKOTO MOHUTOPHUHTA. - DJIEKTPOH. TEKCTOBBIE
nas. - Tomck: [0. u.], 2012. - on-line, 220 c. - b. 1. (http://edu.tusur.ru/training/publications/642)
MeToanyeckre YKa3aHUsl 1O NPAKTUYECKUM 3aHATHAM, Ja0OpaTopHbIM padoramMm H
CaMOCTOAITeIbHOI padoTe MpuBeAeHbl B Y4eOHO-MeToauueckoM mocobuu [1], a takxke B YdeOHO-
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; rnasa 6, ctp.129-155; rnasa 7, ctp. 169-178; rnasa 8, 200-215; ctp. 216.
12.4 ba3bl 1aHHBIX, ”HPOPMAIHOHHO-CIIPABOYHbIE H IOUCKOBbIE CHCTEMBI
http://edu.tusur.ru — Hay4HO-00pa30BaTEIbHBIN TOPTAI
http://www.chemistry.narod.ru, http://www.xumuk.ru — uH(pOpPMAIHOHHO-CIIPABOYHBIE PECYPCHI
http://elibrary.ru — nayuHast 3;11eKTpoHHas1 OMOIHOTEKA
http://Www.twirpx.com — 3J1IeKTpOHHBIE KHUTH 110 XUMHH
13. MarepuajibHO-TEXHHYECKOEe oO0ecneyeHHe JAUCHUIUIMHBI: XWMHUYECKas TMOCYyJa, XHUMHYECKUE
PEaKTUBBI, KaJOPUMETPhl, HA0Op apeoMEeTpOB, BOJsSHAs OaHs, TEPMOMETPHI, SJIEKTPUUECKas ILUTUTKA,
METANTNYECKHE U TPa(UTOBBIC DJICKTPOJIbI, IITATHBHIL.
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Ipuiaoxenue Kk padboyeil mporpamme

MHWHHCTEPCTBO OFPA30BAHMS 1 HAYKH POCCUMCKOM ®EJIEPAITANA
®DeneparpbHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHIE BEICIIETO MPO(EeCCHOHATHHOTO 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/ILHON MPOrpaMMBbI OaxanaBpuat
Hanpasienue noaAroToBKu 20.03.01 TexnocdepHasi 6e30MaCHOCTH
®opma 00yueHust o4yHast
DaxyJabTeT paanokoHcTpykTopckuii (PK®)
Kadeapa POTOM (paano3/ieKTPOHHBIX TEXHOJOTHI M IKOJIOTH4eCKOr0 MOHMTOPUHTIA)
Kype 1 Cemectp 2

YueoHblit mi1an Hagopa 2013, 2014 roga u mocjieyrOUIUX JIeT.
JK3aMeH 2 cemecTp

Paspaborunk: crapumii npenogasarenb M.B. Tuxonosa

Tomck 2016
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1. BBEAEHUE

®oup oneHouHBIX cpencTB (DOC) sBnseTCs MPUITOKEHUEM K paboUeit mporpaMMe JUCIUTUTHHEL « X UMD U
MPECTaBIsIET COOON COBOKYITHOCTH KOHTPOJHHO-M3MEPUTENBHBIX MaTepHalioB (THIIOBBIC 3a7adudl (3aaHusd),
KOHTPOJIbHBIE PaOOTHI, TECTHI U JP.) U METOAOB WX HCIIOJNIb30BaHUS, MPEIHA3HAYCHHBIX IS U3MEPEHHS YPOBHS
JIOCTHKCHHUS CTYJICHTOM YCTaHOBJICHHBIX PE3yJIbTaTOB O0YUYCHUSI.

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

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

Ta6auma 1 — [epevyeHb 3aKpeNJIEHHBIX 32 THCHUIIMHON KOMIETEHITUH

DopMyTHPOBKA
Kon A Jrtansl GopMHUPOBaAHNA KOMIIETEHIIUA
KOMIIeTEeHIIUH
OK-10 cnocobrHocms K JloJ1:keH 3HATH. OCHOBHEBIC dTallbl IO3HABATEILHOM
NO3HABAMENILHOU JeATeTLHOCTH; METOBI TO3HABATEILHON JEATEIHHOCTH
OdesimenbHOCmU B 00J1aCTH XMMHHU; OCHOBHBIC TIOHATHUS M 3aKOHBI

XHMHH, TEOPETUIECKUE OCHOBBI CTPOCHHS BEILIECTBA,
CBOWCTBA BELIECTB M MX PEAKLUOHHYIO CIIOCOOHOCTH,
YCIIOBHUS TIPOTEKAHMSI PeakLnii, (PaKTOPHI, BIHSOIIIEC
Ha CKOPOCTb ¥ HalpaBJICHUE IPOTEKAHUs PEaKLUH,
SHEPreTHYECKHE U3MEHEHUS B IPOLIECCE TPOTEKAHUS
peakiuu, cnocoObl BRIPAYKEHUSI KOHIIEHTPALUH 1
CBOIICTBa PacTBOPOB AIIEKTPOIUTOB U HEIIEKTPOJIUTOB,
ompeiesIeHNe KUCIOTHOCTH CPeibl, 3aKOHOMEPHOCTH
MIPOTEKaHUS IEKTPOXUMHUYECKUX MTPOIIECCOB,
MPOLIECCH KOPPO3UH METAJIOB M METO/BI 3aIIUTHI OT
KOPPO3UH.

JloJ15keH yMeTh: CaMOCTOSTEIIbHO OPTaHN30BbIBATh
MO3HABATENBHYIO ICATENLHOCTD B 00JIACTH XUMUH,
WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS [T peIIeHUS
NPaKTUYECKUX 3aad, Ul HHTEPIPETaluu pe3yIbTaToB
9KCIIEPUMEHTA

JloJ1:keH BJIaieTh: HaBbIKaMH SKCIIEPUMEHTAIbHOM
MO03HABATENbHOMN e TEIbHOCTH, IOCTAHOBKH U
NPOBEIEHHS HKCIIEPUMEHTa, 00pabOTKH pe3yJIbTaToB
9KCMIEPUMEHTA M WX aHaJIM3a

2. PEAJIM3ALIUSI KOMIIETEHIIUIA

OK-10: cnocobHOCTb K NO3HABATE/IbHO AEATENIbHOCTU.

Ona dopmnpoBaHMA KOMNETEHUMU HeobXOoAMMO OCYLILEeCTBUTL pAA, 3Tanos. dTanbl GOPMUPOBAHMSA
KOMMETEeHUUK, MPUMEHAEMbIe ANA 3TOro BUAbI 3aHATUIN U UCMO/Ib3yeMble CPeACcTBa OLEHMBAHMA NpeacTas/ieHbl B
Tabnuue 2.

Tadauua 2— Jransl popMUPOBAHUS KOMIIETEHIMU M MCOJIb3yeMble CPeCTBA OLIeHMBAHMUS

1. CocraB 3HaThL YMmeTh Biaagern
® OCHOBHBIE ITAITbI ® CaMOCTOSITETLHO ® HaBBIKAMU
MO3HABaTEJILHOMN OPTaHU30BBIBATH SKCTEpPUMEHTAIbHOU
JIeATEILHOCTH, M03HABATEIbHYIO MO3HaBaTEIbHOM
Conep:xaHue dTanos ® METOJBI JEeSITENBLHOCTE B 00JIaCTH NIeATEILHOCTH
MO3HaBaTEILHOMN XHUMHH ® HaBLIKAMU
JIeATEILHOCTH B ® JICITOJIb30BaTh 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 00paOOTKH
pe3yIbTaTOB
9KCICPUMECHTA U UX
aHaM3a

e DK3aMeH

KOppO3uHu.
e [Ipaktuueckue
o Jlexuun 3aHATHSA
e BreaynutopHas e BneaygurtopHas e JlaGoparopHsbie
Buab! 3aHsATHI CaMOCTOsITeTIbHAS CaMOCTOsITeNTbHAS paboThI
pabora pabora
e JlaGoparopHas
pabota
e luauBuayaibHOE
3aJjaHne
e Brimonnenue
(camocTosiTenpHAs .
nmaboparopHOH
Koncmekr pabora)
Hcnoab3yemble . paboTsI
e  VYCTHBI OTBET e KonrponbHas pabora
cpeacTBa OLEHUBAHUSA e Ortuer no
OK3ameH e  Ortuer no .
N nmabopaTropHOH
nabopaTtopHOi
pabote
pabote

OblmMe XapaKTepUCTUKM MNoKasaTenen w
npveeaeHbl B Tabauue 3.

Ta6auma 3 — O01IMe XapaKTePUCTUKH MoKa3aTe el 1 KpUTepueB OLeHUBAHUS KOMIIETEHIIMH 110 3Tanam

Kputepnes OULEHUNBAHMA 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 ypOBEHb)

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 npsMom

MBIMU AJIA BBIIIOJITHCHUS
IIPOCThIX 3aa4

HaOIIOAEHUU

®DopMynmpoBKa MoKa3aresei 1 KpUTepHeB OleHUBAHUS JAHHON KOMITIETEHITNH IIPUBEIeHa B Ta0muIe 4.
Tadauua 4 — [Moka3aTenu U KpUTEepUH OLEHUBAHNUS KOMIIETEHIIMU HA ITANax

IToka3areaun n

3HaTL YMmeThb Baagernb
KpUTEepHu
o  CamocmosamenbHo
Zﬁ ZZ}:Z?; en ® B cogepuieHcmeae gradeem
3naem smanwi u . HABLIKAMU
Memoobl nosnasamenbiou 9KCNePUMEHMATLHOU
NO3HABAMENbHOUL Oeamenbhocmu NO3HABAMENbHOU
dessmenvHoCmu * Pewaem OdessmenbHOCmUY U
3naem ocnogubie pasnonianosbie CAMOCMOAMENbHO
npaxmuyeckue
r(zjom;mgﬂ Xumuu 2a0aH Zg;c;r:(t)?}em pabomy &
80000HO
Gopmynupyem uenorbsosdnuet o Cmpoum epagpuueckue
Xumuyeckue MEOPETUHECKUX 3a8UcUMocmu u
3AKOHbL nanu obpabamvieaem
Bocnpouzsooum *  Yueem npumernume pe3ynvmamol
. NONyYeHHble 3HAHUS
Ormmrano (sEIcoKmi meopemu4ecKul o 9KCHepuMeHma
o) | |+ St
yuebH020 nocobus pesyromanos O0ONOTHUMENbHBIL SMAN
C60600H0 RCHepuMenima, NnOCMaHoBKU
CamMoOCmosamenbHO
usnazaem copuynuposam 9KCnepumenma 0Jis
mamepuarn 8 66160001 nOMyYeHUs.
yemuot popme VO0BIEeMBOPUMETHHO20
Anamusupyem u o  CamocmosamenvbHo pesymbmama
amanuzupyem
80CNPOU3BOOUM CXOOUMOCTITE . Sgﬂz%iln’::lizzeeﬂnino
83AUMOCEA3b
XUMUYECKUX FIORYHERTHbIX 9Kfnepumeumaﬂbﬂbze
NOHAMUU U pESTOMAmos OdawuHble U cocmasisiem
9KCHepuMeHma ¢
3AKOHO8 meopemuueckun omyem ¢ meyeHue
npednoceikamu NIAHUPYEMO20 3AHANUSA

Xopomo (0a30BbIi
YPOBEHB)

3Haem ocHosHbvIe L

amansl U Memoobl
NO3HABAMENbHOU

Camocmosimensro o
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 3a0a4yu 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
3AHAMUSL UTU 68
HeayoumopHoe 8pemsi npu
noMOWU PYKOBOOUMEIS
KOMAHObL UU
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npenooasamenst

3. TUITIOBBIE KOHTPOJIbBHBIE 3ATIAHUSA

I[J'IH pfann3anri BIIICIICPECYNCIICHHBIX 3a1a4 06y‘IeHI/I$I HCIOJIB3YIOTCA CICAYIOIUE MaTCpHaJIbl:

1) KoHTpoJIbHBIE BONPOCHI.
JIns TeopeTH4ecKOd IOATOTOBKM HCHONB3YIOTCS y4eOHBbIE MOCOOMS M3 CIIUCKA OCHOBHOU U OONOIHUMENbHOU

sumepanypbi. KOHTPOIBHBIC BOIIPOCHI K pa3jieiaM TUCIHIUTHHBI IPUBEICHBI B yueOHo-Memodudeckom nocoouu [1]

2) KoHTpoibHBIE paGoThI.
[TprMeps! BapHaHTOB KOHTPOJIBHBIX PA0OT MPUBEACHBI B yueOHO-Memoouyeckom nocodouu [1]

3) UnauBUAYaIbHBIE 32 JaAHHS.
MeTtonuyeckue yka3aHUs K BBITIOJHCHHUIO WHAWBUYaIbHBIX 3aJaHUN MPUBEICHBI B yueOHoM nocobuu [2], a Takke

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

4) MeTtoan4ecKkune yKa3aHusl K BbINOJHEHHIO J1a00PATOPHBIX PA0OT M COCTABJIEHHIO OTYETOB.
VYkasaHust MpUBEAEHBI B yuebno-memoouyeckom nocoouu [1], [2], [4].

5) Bompochl K 9K3aMeHy.
[Tpumep BapuaHTa OMiIeTa K 9K3aMEHY MPUBEICH B yueOHO-Memoouueckom nocoouu [1].

3.1. KOHTPOJIBHBIE BOITPOCHI

Paznea 1. OCHOBHBIE ITIOHATUA U 3AKOHbI XUMHUHU

1. [laiite onpenencHus MOHATHAM «@ToM». M3 Wero oH coctout, mMeeT nu oH 3apsaa? [IpuBenute mmaHeTapHy MOJIEIb

CTPOEHUS aToMa.

KakoB 3apsn anexTpoHa? 3a cueT 4ero mpoTeKaeT XUMHUYECKas peakiiys, B UeM ee CYIITHOCTh?

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

4.  Yro Takoe moH? Mmeer mu oH 3apsa? Kakue ecTh TUIIBI HOHOB M Kak OHM Ha3biBaroTcs? [IpuBenuTe mpuMepbl HOHOB
pasHoro tumna. Kak o6pa3yrorcs Te nin uHble TUIIBI HOHOB? OT 4ero 3aBUCHUT 3apsa] HoHa?

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

6. Uro takoe xommdecTBO BemectBa? Kak oHOo oOo3Hauaercs, B yeM m3Mmepsiercsi? CKOJNBKO YacTHIl COAEPXUT | Moib

BemecTsa? Kak 0003HavaeTcss YUCIIO YacTHIL?

UYro Takoe moisipHas Macca? Kak oHa o6o3Hayaercs, B yeM u3Mmepsierca? Kak paccunTars MOJISIPHYIO MaccCy BEIIeCTB?

8. IlpuBeaurte mNpHMEpbl XMMHYECKHMX BEIMIECTB. UTO IMOKa3bIBAIOT IOJCTPOYHBIC HHIEKCH B (POpMysnax XHMHYECKHX
BeIIecTB?

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

10. Cdopmynupyiite 3akon ABoraapo. Uro Takoe HopMmaibHble ycnoBusi? Uro Takoe MonsipHbli 00beM raza? Kak oH
0003HavaeTcs, B 4eM n3MepsieTcsi 1 ueMy oH paBeH? Kakoill 00beM 3aHMMaeT ra3 KOJM4ecTBOM 1 MOJIb Ipu H.Y.?

11. Kak paccunTbiBaeTcst 00bEM rasa INpH YCIOBHUSX, OTIMYHBIX OT HOopManbHbIX? [IpuBeanTte ypaBHeHue MenneneeBa-
KnanelipoHa, NOSCHUTE KaKU€ BEIMYMHBI TAM UCIOIb3YIOTCS.

12. TlpuBennte OCHOBHBIE (hOPMYIIBI TSI pacuyeTa KoJM4yecTBa BeliecTBa. Kakne BeTMIuHBI Ut 3TOTO UCIIOIb3YIOTCS?

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

14. W3 4ero coctosT OKCHIBI, COJIM, KACIOTH, OCHOBaHUA? UTO Takoe KuCiIOTHBIE octaTku? [IpuBenure mpuMepsl 3THX
COEIUHEHUI.

15. Yro Takoe skBuBaneHT? UTO Takoe (akTop SKBHBAJCHTHOCTH M Kak OH o0o3Hauaercsa? Kak ero moxHo paccuntars? s
KaKHX 3JE€MEHTOB OH SIBJISIETCS MIOCTOSIHHBIM U ToyeMy? [IpuBenure npumepsl.

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

17. Yro Takoe skBHBaJeHTHBIA 00BeM raza? Kak ero MoxHO paccuntats? [IpuBemure Gopmyiry, MOsICHUTE KaKue BEJINIHHBI
TaM HCHOJb3YOTCA.

18. Cdopmynupyiite 3aKOH SKBUBAJIECHTOB, IIPUBEANTE €r0 MaTeMaTHYeCKOe BhIpakeHHe. [IpuBeanTe mpumep npUMeHEHUS
9TOrO 3aKOHA.

19. Cdopmynupyiite 3aKOH HOCTOSIHCTBAa cocTaBa BemiecTBa. Yro Takoe Oeprommuisl? IlpuBeaure NpHMEpHl BEIIECTB
MIOCTOSIHHOTO U HEMTOCTOSIHHOI'O COCTaBa.

20. Cdopmynupyiite 3aK0oH ABOTaJIpo U CICICTBUS U3 HETO, MOSICHUTE Ha ITPUMeEpeE.

21. Cdopmymupyiite 3aKOH 00BEMHBIX OTHOIICHHUH, OSCHUTE, /ISl KAKHX PACUCTOB OH IPUMCHHM.

w N

~
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22.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.

24.

25.

ChopmynupyiiTe 3aK0H COXpaHSHHS MAaCcChI BEIIECTBA.

Pazzen 2. CTPOEHUE ATOMA. TEPUOJIUYECKHWIA 3AKOH M IEPUOUYECKAS CHCTEMA

XUMHNYECKHUX 2JIEMEHTOB I.U.MEHJEJIEEBA.

Onwummre IIaHETapHYIO MOAETH CTPOCHHUS aToMa (Moaens Pesephopraa), mokaxxute rpadudecKky.

Ha gem ocHOBaHa coBpeMeHHas MOAeNnb cTpoeHus atoma? Kak paccMaTpuBaeTcs 3JEKTPOH M €ro JBIDKCHHE B 3TOH
mozenn?

Uro Takoe amekTpoHHOe ob6mako? IlpmBennrte rpadudeckd TpUMEp SJICKTPOHHOTO obiaka aroma Bopopona. Kak
M3MEHSIETCS IUIOTHOCTD JIEKTPOHHOTO 00JIaKka Mo Mepe YHAJICHUs OT sipa M modeMy? VIMeeT i 31IeKTpOHHOE 00IaKo
IpaHHIbI?

Yro Takoe aromHast opoutans (AO)? [Touemy AO MoryT umers paszHble pazmepsl? Kak 3To BiauseT Ha cBocTBa aToma?
Kak 0603HauaroTcs rpadecku aTOMHbIE OpOUTAIIH, 3JIEKTPOHBI Ha OpOUTATISIX?

Ilepeuncnure kBaHTOBBIE YKcia. I 4ero oHU Ucnob3yroTca? [louemy Henmb3s ONMUCATh IEKTPOH ¢ MOMOIBIO OHATHIHA
KJIacCHYECKOH (U3MKH (Macca, KOOpAWHATA, UMITYJIbC | T.1.)?

Kak o6o3Hauaercst rmaBHOEe KBaHTOBOE umcno? Kakue 3HaueHHs NMPUHUMAET TNIAaBHOE KBAHTOBOE YHCIO? 3a YTO OHO
otBeyaeT? YTO Takoe SHEPTeTHIECKUN YPOBEHbD (JIEKTPOHHEIH C10it)?

ONEeKTPOHBI KaKOTO SHEPTEeTHYECKOTO YPOBHS MMEIOT HAWMEHBINYIO SHEPTHio? DIEKTPOHBI KAKOT'O IHEPreTHYECKOTro
YPOBHS HaxonaATcs Hanbonee OnMM3KO K AApy U modemy? Kak cBs3aH pa3Mep aTOMHOH opOWTanu ¥ IJITaBHOE KBaHTOBOE
yucno? [IpuBenure rpadudecknii mpuMep MHOTO3JIEKTPOHHOTO aTOMa, TTOSICHATE OTBET.

Kak o6o3HavaeTcs moboyHOE KBaHTOBOE yHcio? 3a uro oHO oTBedaeT? Kakue 3HaueHns oHo mpuHUMaetT? Kakoit ¢popme
opbuTanu oHu cootBeTcTBYI0T? [IpHBeanTe rpaduueckue npumepsl. UTo Takoe SHEPreTHUECKUI MOTypOBEHb?

Kax mpoucxoaut pacuiernieHne SHepreTHUecKux ypoBHeH Ha moaypoBHU? Ckoilbko AO H 3JIEKTPOHOB MOXKET BKJIIOYAThH
MOJypOBeHb Toro wiu uHoro tuna? [Tokaxure rpaduuecku.

Kak 0603HayaeTcst MarHUTHOE KBaHTOBOE YMCII0? 3a 4yTo oHO oTBevaeT? Kakue 3HaUeHHs OHO IPHHUMAET JUIsl OpOHTaseit
passoro tumna? [IpuBenure rpaduueckue NpUMepslI.

Uro takoe cnmH? Kak o0o3HauaeTcs chuHOBOe KBaHTOBoe uucio? Kakue 3HaueHuss oHo mpuHHMaer? Urto Takoe
TapauleNbHbIC U aHTHNapaJliebHble cruHb? [IpuBeauTe rpadyeckue IpruMepsl.

Cohopmynupyiite mpuaiun [laymm. CKOIBKO 3IIEKTPOHOB MOTYT HAXOIUTHCS Ha OTHON aTOMHOM opburtamm? KakoBer ux
crimabl? [IpuBenuTe rpadguaeckuil mpumep.

Coopmynupyiite npaBuno KieukoBckoro. OOBSCHHTE € €ro IOMOIIBIO, MOYEMY IPH 3aIlOJHEHUH YHEPreTHYCCKHX
YPOBHEH 3JIEKTPOHAMHU CHaYaJja 3aloHICTCS YPOBEHB 0S, a TIOTOM YKe ypoBeHb 5d.

Chopmynupyiire npasuno ['yama. Ilpusemure rpaduueckuit mpumep s d-moxypoBus. Kak GyaeT MpOMCXOIHUTH
MTOJIOBUHHOE 3aII0JTHEHUE 3TOr0 MOTYPOBHS?

KakoB mopsiiok 3amojiHeHUsi SHEPreTHYeCKUX ypOBHEW M MoaypoBHeit? UTo Takoe 31eKTpOHHAsl KOHPHUIypalus atoMa
(anextponHas popmyna)? Kak ona 3amuceiaetcs? Kakue 371eKTpOHHbIC KOHDUTYPAITUH SIBIISIOTCS YCTOHYUBBIMU?
CohopmynupyiiTe nepHOANIECKUNA 3aKOH.

Kakyto cTpykTypy nmeet tabinna MenzaeneeBa? YKaknuTe, Kak ONPENEIUTh NEpHO/I, TPYIITY, HOATPYIILY.

C TouKkHM 3peHHs 3JIEKTPOHHOW KOH(QUIypanuHu aToMa, YTO IOKa3bIBacT HOMEP JJIEMEHTa B IEPHOJIUYECKOI cUcTeMe,
HOMep Tpymiisl, HoMep nepuona? [Ipusenure npumep.

Ha xakue cemeiicTBa pasjenstorcs 3JeMeHTsl B Tabumie MenaeneeBa? Uem 1o o0ycnosneno? Kakumu cBoiicTBaMu OHU
obOmamatoT (MeTayumueckue, Hemetanmdeckne)? K kakuM ceMelWCcTBaM OTHOCSITCSI 3JIEMEHTHI TJIaBHBIX M TOOOYHBIX
noarpymn? Ilpusenure mpumepsl. Kak M3MEHSIOTCS MeTaNIMYeCKHe M HEMETAUIMYECKHe CBOWCTBA IO TNEpUOJaM H
rpynnam? IlpuBenure npuMepsl.

Uem ompenenseTcss BaJEHTHOCTh XMMHUYECKOTO 3JIEMEHTa B TJABHBIX M MOOOYHBIX moArpymnmax? Kakwe >1IeKTpoHBI
ABJISIFOTCS BAJICHTHBIMHU M MOTYT IPHHAMATh YYacTHE B 00pa30BaHUN XUMHUECKON CBSI3U?

Uro Taxoe »Heprus noHmzanuu? Kak oHa m3MeHsercs mo mepuomaM u rpymmam? OOwsicaure mouemy. [lpuBemure
mpuMepbl. Kak 3To BIMseT Ha XMMHYECKHE CBOICTBA 31€MEHTOB? Y KaKHMX 3JIEMEHTOB HU3KHE DYHEPTUU MOHU3AIUH H
nouemy?

Uro Takoe cpoJCTBO K AMeKkTpoHy? Kak oHO m3MeHsercs mo mepuoiaMm u rpymmam? OObscHUTE moueMy. IIpuBennte
npuMepsl. Kak 0HO BAMsieT HA XUMHUYECKUE CBOICTBA 3JIEMEHTOB? Y KaKHX 2JIEMEHTOB BBICOKOE CPOJCTBO K JIEKTPOHY U
nouemy?

Kak u3meHstoTCs paamychl aTOMOB M HOHOB MO nepuojaMm u rpynnam? Kak 3TO BIMSET Ha XUMHUYECKHE CBONCTBA
anemenToB? [IpuBenuTe npuMepbl. Y KakuX 3JEMEHTOB caMble OOJIbIINE PaANyChl U ToYeMy?

Uro Takoe 3neKkTpooTpuiarenbHOCTh? Kak oHa mM3MeHseTcs o mepuoaaMm u rpynmam? Kak Biuser Ha XUMHYECKHeE
cBoiicTBa anemenToB? [lpuBeanTe MpUMepsl. Y KaKUX 2JIEMEHTOB caMasi BRICOKASI AJIEKTPOOTPHIATEIEHOCTE?

Uro Takoe OKHCIUTEIbHBIC, BOCCTAHOBHTENIbHBIE CBOIicTBa? Kak OHM M3MEHSIOTCA Mo mepuomaM u rpymmam? Kak 3to
CBA3aHO C DJIEKTPOHHBIM cTpoeHumeM aroma? IlpuBenure mnpumepsl. Kakwme BemecTBa SBISIOTCS XOPOIIUMH
BOCCTAHOBHTEJISIMU, & KAKUE OKUCIIUTENAMU U ToUeMy?

Pazpea 3. XUMHUUYECKAS CBA3b.

UeM omnpenelisitoTcsl XMAMUYECKUE U (PU3UUCCKUE CBOMCTBA BeliecTBa?
Uro takoe xummdeckas cBs3p? Kakyro mpupomy, COrsIacCHO COBPEMEHHBIM IPEACTaBICHUSAM, IMEET XUMHUYecKas cBs3h? Kax

M3MEHSATCSA PHEPTHS CHCTEMBI TIPH 00pa30BaHNN XUMHYECKON CBSI3U M KaKWe CHIIBI €€ 00yCIIaBINBAIOT?

17
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[TpuBenure npumep oOpa3oBaHUS XMMHUYECKOW CBSI3M B MOJIEKyJe Bojopona. Uto Takoe MoiyieKyisipHas opourans? Kakumu
JIOJDKHBI OBITH CIIMHBI B3aUMOAEHCTBYIOLIUX MJIEKTPOHOB, YTOOBI 00pa30BaIach XMMUYECKast CBSI3b?

Jaiite ompeneneHus XapaKTEpPUCTHKAM XMMUYECKOH CBSI3U: JUIMHA CBSI3U, BAJICHTHBIM yroj, SHEprus CBsA3U. B kakux
enMHNALax oHM u3Mepsitorcst? Kak 3aBuCHT 3HEprus cBs3M OT ee JuIMHbI? Kakas cBs3b sBisieTcs: Hanbosee npo4YHon?

Ilepeuncianre OCHOBHbIE BUABI XUMUUYECKON CBSI3U.

[laiiTe onpeneneHue KOBaJEHTHOM CBsI3H. 3a CUET yero oHa odpasyercst?

Yem 00yciI0BIICHBI HAIPABICHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOH CBA3U?

Kak oOpa3syercss KoBaJieHTHas CBs3b 1O OOMEHHOMY MexaHu3My? Kaknme 37IeKTpOHBI MOTYT NpPHHHMAaTh YYacTHE B
obpaszoBanun cBs3u? [lpuBeante rpaduaecknii mpumep.

[Mouemy xmmmdeckasl CBA3b MOXET 005aaaTh moysipHOCTBEI0? Uem oOycioBieHa MONSIpHOCTH cBszu? I[lpmBenute mpumep
MOJIIPHOM MOJIEKYJIBI, TOSCHUTE, YTO TaKOE I PEKTUBHBIN 3apAl, SIEKTPHICCKIUII MOMEHT JTUITOJIS.

Yro Takoe KOBaJICHTHAs MOJIsSIpHAs U KOBAJICHTHAs HEMOJIApHAas CcBsI3b? [IpuBeuTe MpUMeEphl BEIECTB C STUMU THIIAMU CBSI3H.

Kaxk o6pa3yeTcst KOBaleHTHas! CBSA3b 110 JOHOPHO-aKIETITOPHOMY MEXaHU3MYy?

Jlaiite ompezeneHue MOHATHIO BaJeHTHOCTh. Kak MOXKHO ONpEeNeNnuTh BAJICHTHOCTh 31eMeHTa? Kakue 371eMeHTBl MMEIoT
MIOCTOSIHHYIO BaJIEeHTHOCTbH?

Yem 00ycnoBieHa BaJICHTHOCTh, COTJIACHO METOJY BAJICHTHBIX cBs3el? UTO Takoe OCHOBHOE M BO30YXKIEHHOE COCTOSHHE
atoma? [IpuBenure npumepsl.

Kakwe >1eKTpoHBI SIBISIOTCS BaJICHTHBIMU 1114 S,p,d,f — amemMeHTOB?

UYem ompenenseTcs: MpOCTPaHCTBEHHAS CTPYKyTypa MoiieKyn? [loueMy MOJIeKybl HMEIOT pasHyto Gopmy?

JlaliTe ompeneneHHe THIIAM CBA3M IO IEPEKPBIBAHHIO opOwTaneil: 6, m u O-cBsa3saM. Kaknmu Tumamu opOuraneii oHH
obpasyrores? [IpuBenure rpadudeckue npumepsl. CpaBHATE MPOYHOCTD G- M TT-CBSI3H.

UYro Takoe KpaTtHOCTH cBsi3u? [lpuBennTe mpumep oOpa3oBaHUs OAWHAPHOW, ABOHHOHN, TPOWHOU CBsA3U. KakuMu THIIaMU CBSI3U
TI0 TIEPEKPBIBAHUIO OpOHTaNieil 00pazoBaHa OMHAPHAS, ABOWHAs, TpOHAs cBA3b? CpaBHHUTE MPOYHOCTD 3TUX CBSA3CH.

Uro takoe rubpuamsanusn? Kakos ee mexanusm? Kak npoucxogur Sp-, spz, Sp3 — rubpuanzanus? Kakyio reoMeTpuio UMeT
MOJIEKYJIBI C TAKMM THUIIOM THOpUAN3aIMY Yy LeHTpaibHOro atoma? [IpuBeauTe npumepsl.

Pacckaxurte 0 cTpoeHMH TBepHbIX Tell. UTo M3 ceds mpeacTaBiseT Kpucrtawindeckas pemerka? [Ipusennte npumep. Uro
XapaKTepu3yeT Heprusl KpucTtauindeckoi pemetku? [lepeuncianre XuMHuecKue TUIBI KPUCTAINIMYECKUX PEIIETOK.

Uro u3 cebdst mpecTaBIsIeT MOJICKYJIApHAs KpUCTAJUTNYecKas pemretka? Kakue yacTuIbl HAaXOAUTCS B y3iax pemietku? Kakoi
TUI CBA3M MEXIy y3lamu pemietkn? KakoBa »Heprus Takoi kpucrauindeckoil pemrerku? Kakue BeljecTBa MOTYT
00pa3oBBIBaTH MOJICKYIIIPHBIE KpHUCTaJUIHUecKne penieTku? [IpuBennTe npuMepsl.

Uro u3 cedst mpeAcTaBIsIeT aTOMHasi KpUCTaJuIndecKas perrerka? Kakue gacTuiisl HaxoauTes B y3max pemerku? Kakoil tumn
CBSI3M MEXIy y3namu pemerkn? KakoBa »Heprust Takod KpHcTalumdeckod pemretku?Kakne BemecTtBa MoOryT
00pa3oBBIBaTh MOJIEKYIISIPHBIE KpUCTaIndeckue pemerku? [Tpusenure mpuMepsl.

KakoB Mexanm3M oOpa3oBaHMA HMOHHOH cBs3n? YUeMm XapakTepusyercsi MOHHOCTb cBs3M? YUeM oTimyaeTcss KOBAJIEHTHAs
MOJISIPHAs CBSI3b OT MOHHOM? [TouemMy MOHHAs CBA3b HEe 00J1a1aeT HAIPABICHHOCTHIO M HACHIIIIAEMOCTHIO?

Uto u3 cebst mpeCcTaBiseT HOHHAS KpucTaudeckast pemetka? Kakue yacTUIbl HaXOMUTCS B y3nax pemeTku? Kaxoil tum
CBSI3M MEXIy y3inamu pemerkn? KakoBa sHeprus Takoil kpucramindeckoir pemetku? Kakuwe BemecTBa MOTYT
00pa3oBBIBaTH MOHHBIE KpHCTAJUINYECKHe pemeTku? [IpuBeaure mpumepsl.

Uro u3 cebst mpeacTaBIseT MeTaJuInYeckas KpucTauindeckas perrerka? Kakue yacTHIlBI HaXOIUTCS B y3/ax pemeTku? Yem
oOyciioBlieHa CBSI3M MEXIy y3iamu peuietku? I[loyeMy B KpUCTAUIMYECKOW pEIIETKE MeTajula 3JIEKTOHBI
Henokann3oBaHel? KakoBa sHeprusi Takoi KpucTayuimdeckoil pemietkn? Kakme BemiectBa MOTyT 00pa3oBBIBaTh
MeTaTMYECKNe KpUCTaJUInIecKue permeTku? [IpuBeaure npumepsl.

CpaBHUTE NPOYHOCTH, TEMIIEPATYphl IUIABJICHHS, MEXaHHUECKHE CBOICTBA, 3JIEKTPOIIPOBOAHOCTH, TEIUIONPOBOJHOCTS,
JIETy4eCTh PAa3HBIX THUIIOB KPHUCTAUIMYECKUX pemeTok. OObsCHUTE, IMOYeMy OHHM O0OJafaloT TEeMH WIH HHBIMH
cBOMCTBaMu?

Paznen 4. OCHOBHBIE KJIACCbl HEOPITAHUYECKHUX COE}:[I/IHEHl/Iﬁ. PEAKIIUOHHAS
CHHOCOBHOCTB BEUHIECTB.

1. Yro rtakoe crenens okucieHus? Kak onpenennTs MakCUMalbHYIO CTENEHb OKHCIEHMs aeMeHTa? Kak oHa cBsi3aHa
BaJIEHTHOCTBIO?

2. Kakwue 35eMeHTHI IPOSBIIIOT TIOCTOSIHHYIO CTENIEHb OKHCIIeHH? YeMy paBHA CTENIEHb OKHCIEHUS 3JIEMEHTOB B IIPOCTHIX
BemecTBax? Kakue npasnia Hy>KHO 3HATH JUISl 3alIMCH XUMHYECKUX (POPMYJT BEIIeCTB?

3. TlpuBenure knaccupukanmio Bemects. Kakie 0CHOBHbIE KJIaCChl HEOPraHMYECKUX COeAMHEeHNUi Bbl 3HaeTe? M3 yero oHn
cocTosT?

4. Tlpusenute kinaccudpukamuio okcunoB. Kak obpasyrorcs HasBaHus okcuaoB? Kak HammcaTs hOpMyiTy BBICIIETO OKCHIA
anemenTa’?

5. IpuBenure xnaccudpukanmro kuciaoT. Kak oOpas3yrorcst Ha3BaHNS KUCIOT?

6. IlpuBeaute knaccudukanuo ocHoBanni. Kak 00pa3yroTcs Ha3BaHHs OCHOBaHHA?

7.  IlpuBeamre knaccudukamnmio conel. Kak o6pasyroTcs Ha3BaHUs COei?

8.  Uro Takoe anextponut? Kakne BemiecTsa sSBISIOTCS 3JIEKTPOIUTAMHU?

9.  UYro Takoe 3neKTpoauTHYeCKast Aucconranusa? KakoBsl mpaBuia 3aluCcH ypaBHEHUH 3J€KTPOIMTHYECKON TUcCcOonnaniu?

10. TlpuBenuTe ypaBHEHHMS IOJHOM U CTYNIEHYATOW ANCCOLMALIMN OKCHIOB, KUCIIOT, COJIEH M OCHOBAaHHH.

11. [lns Kakux 3JIEMEHTOB XapaKTEepPHBI KUCIOTHbIE cBoMcTBa? [IpuBenure npuMepsi.

12. C uem pearupylorT KucinotHble okcuusl? IlpuBenure mpuMepsl peaklyi, OKa3bIBAIOIIMX KHCIOTHBIE CBOMCTBA.
IIpuBeauTe NpUMEpP TEHETHYECKOMN CBA3H «DJIEMEHT — KUCIIOTHBIM OKCHJI — KHCJIOTHBIM OCTATOK - KMCIIOTa.
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Jlnst KaknX 2JIEMEHTOB XapaKTepHbI OCHOBHbIE cBolcTBa? [IprBenTe npuMepsl.

C ueMm pearupyroT OCHOBHBIE okcuabl? [IpuBenuTe NpuMepsl peakuuil, 10Ka3bIBAIOLIINX OCHOBHBIE cBoMcTBa. [IpuBeaure
IIPUMEP FEHETHUECKON CBSI3U «QJIEMEHT — OCHOBHOM OKCHUJ — OCHOBAaHHE.

UYro Takoe amdoTepHocTs? 151 KAKMX 3JIEMEHTOB XapakTepHbI am(poTepHble cBoicTBa? [IpuBenTe npuMepsl.

C uem pearupytor amdorepHsie okcuasl? [IpuBeauTe NMpUMepbl peakuui, AOKa3bIBAIOIIMX aM(OTEpHBIE CBOWCTBA.
[TpuBenuTe nprMep reHETHUECKOM CBSA3U «3JIEMEHT — aM(OTEpHBIN OKCHJ — aM(pOTEPHOE OCHOBAHHEY.

Kak m3MeHSIOTCSI KHCIIOTHO-OCHOBHBIE CBOICTBA AJISI S- M P-3JIEMEHTOB B IepHozax cieBa HampaBo? Kak 3To cBsa3aHO
METAUTNYCCKIME M HEMETAIUTHIEeCKUMU cBoiicTBamMu? OT 4ero 3aBHCSIT KUCIOTHO-OCHOBHBIE CBOMCTBa 0-371eMeHTOB?
IIpuBeauTE XMMUYECKHE CBOMCTBA KHCIIOT.

[IpuBeauTe XMMHUYECKHE CBOIICTBA OCHOBAHMM.

[IpuBenure npumMepsr aMpOTEPHBIX OCHOBaHMHA. C YeM OHH MOTYT PearupoBaTh?

[IpuBeauTe XMMHUECKHUE CBOICTBA COJIEH.

Pa3znen 5. PACTBOPBI.
Uro Takoe pacTBOp, pacTBOpPEHHOE BemlecTBO, pacTBopurens? I[IpmBenute mpumepsl. [IpuBenute Kiaccu()HUKaLUIO
PacTBOpOB.
KakoBBI cX0OACTBA/OTIAMYUSA PACTBOPOB C MEXAHWYECKHMMH CMECSIMH M XUMHYCCKHUMH coequmHeHusMu? Yrto u3 ceds
MIPEICTaBIIET PACTBOP, COTIIACHO COBPEMEHHBIM TIPEICTaBICHUSIM?
OmnuinTe Ipouecc pacTBOPEHUS TBEPIOTO Tella B )KUAKOM pacTBopuree. Kak npoucxoaur kpucranamsanns’?
UYro takoe KoHIeHTpalusa? UTo Takoe HACHIIICHHBIH, pa30aBiIeHHBIN, KOHIICHTPUPOBAHHBIN PacTBOP?
OmummnTe CcrnocoObl BBIPAXKEHHUs KOHLEHTPAL[MM pPAcTBOPOB, IIpHBeAMTE OO0OO3HaueHHs, (opMysbl Uil pacyera
KOHIIGHTpAlUil, eIWHHUIBI H3MEpeHus (MaccoBass MJ0JsI, MOJSIpHas JOJsI, MOJSIpHas KOHIIGHTpAIUs, MOJIUIbHAs
KOHIIEHTpAIUsi, HOpMaJIbHas KOHIEHTpanus, TUTp). Kak MOXXHO KpaTko 00O03HAYUTh €AMHUIIBI U3MEPEHHs] MOJIIPHON U
HOpManbHOU KoHUeHTpauuu? Ilpusenure npumep. Kak paccuutbiBacTCs 3KBUBAJIEHT U1 KUCIOT, OCHOBAaHUH, comeit?
Uro Takoe pactBopumocTs? [IpuBemure KiaccupUKAUIO BEUIECTB IO WX PACTBOPHUMOCTH. Kak BIHSET MOISIPHOCTH
BEIIECTB Ha UX PacTBOPUMOCTH? Kak BimsieT TeMIiepaTypa Ha paCTBOPHMOCTE BEIECTB?
Uro Takoe IepeHACHIIEHHBIH pacTBOp? B KakWX YCIIOBHSX €ro MOXXHO MONy4YuTh? B Kakux ciydasx H30BITOK
PACTBOPEHHOTO BEIIECTBa HAUWHACT BBHINIAAATH B OCAJIOK M3 IIEPCHACHIIIICHHOTO pacTBOpa?
Kakme mpormeccsl mpoTekaroT mpu oOpa3oBaHHMU pacTBopa? Kak u3MmeHseTcs mpu 3ToM dHeprusi cucteMbr? Kakumu
(akTopamu omnpeenseTcs TeroBoi 3G dekt mpoiecca pacTBoOpeHus?
Uro Takoe coipBaTallys, TUAPATALUS, CONBBATHI, TUAPaThI? UTO MpeacTaBisiioT coboi kpucramioruapatsl? Ilpuseanre
npuMepsl. Yem 00yciioBiieHO 00pa3oBaHUe KPUCTATIIOTHAPATOB?
Uro Takoe 3JIEKTPONUTH, HEdJEeKTponuThl? Kakme BemecTBa OTHOCATCS K TOMY HIM HMHOMY Tumy? YTo Takoe
ANEKTPONUTHYECKas aucconuanua? YTo Takoe M30TOHWYECKHH K03()(HIMEHT, yeMy OH MOXET OBITh paBeH, OT Yero
3aBUCUT?
Uro Takoe creneHp qucconuanuu? Kakue BemectBa OTHOCATCS K CIA0BIM M CHIIBHBIM 3JIEKTPOJIHTAM U modemMy? OT dero
3aBHCHUT CTETICHb AUCCOLIHAIINN?
Uro Takoe KaKymascs CTereHb aucconuanuu? s Kakux pacTBOpOB NPUMEHHMO 3To moHsTHe? Kak ee MOXHO
paccuuraTth?
Kak 3amuceiBaeTcss BBIpa)KCHHE KOHCTAHTHI AMCCOLHMAIMH A CIA0BIX AIeKTposnToB? OT Yero 3aBHCHT KOHCTaHTA
nucconmanuu? Yto mmokaseIBaeT 3Ta BeIndrHa?
IIpusenure 3axoH pa3BeaeHust OcraBanbaa. Kak 3aBUCHT CTENIEHb JUCCOIMAILIMN OT KOHIICHTPALIUH 3JIEKTPOIuTa?
[IpuBenuTe ypaBHEHUE IEKTPOIUTUIECKOI qUCCOIMAIiu BoAbl. K KakoMy THITY 3J€KTPOJIUTOB OHA OTHOCUTCS?
Uro Takoe HOHHOE Ipou3BeaeHHe Boabl? Yemy oHO paBHO? UeMy paBHa KOHIIEHTpAIMs HOHOB BOJOpOJa U
THIPOKCOTPYII B HEUTpaabHOM pacTBope? KakoBo MX COOTHOIICHHE B KUCIION U IIEIOUHON cpeae?
Uro Takoe BoAOpoAHBIN MokazarTens? Kakue 3HaueHns oH MoxeT npuHuMath? Kak oH paccuntsiBaetca? Kak onpenenuTs
XapakTep Cpebl [0 3HAYCHUIO BOJIOPOIHOTO TIOKa3aTes?
UTto Takoe KOJUIMraTUBHbIE CBOMCTBA pacTBOPOB?
Yro Takoe ocmoc? IlosicHure, npusenure npumep. Ha kakoM (pu3rueckom siBJIEHHH OCHOBaH 0CMOC?
Uro takoe ocMorudeckoe AasneHue? IIpu Kakux yclOBUSX ompeaensieTcs ocMoTuueckoe aasneHue? Kak ero MoxkHO
paccuMTaTh JJIsl paCTBOPOB HEIJIEKTPOIUTOB M pacTBOPOB aekrponuToB? Ilpusenure 3axkon Baut-I'odda. s xakux
CHCTEM OH CIpaBeInB?
Kak m3mMeHsiercs maBieHHE HACHIIIEHHOTO Mapa pacTBOpa IO CPaBHEHUIO C YUCTHIM pacTBoputenem? [IpuBenure 3akoH
Payns 17151 HeANIEKTPOINTOB U BJIEKTPOIIUTOB.
Kak m3mensroTcss TemmepaTypa 3aMep3aHus pacTBOpa M TemIlepaTypa KHIIEHHS pacTBOpa MO CPaBHEHUIO C YUCTHIM
pactBoputenemM? Kak MOXHO paccyuTaTh M3MEHEHHE TEeMIepaTypbl JJIS HEIJIEKTPOJIUTOB U 3JeKTpoiauToB? OT uero
3aBHCAT KPUOCKOMMYECKAs M H0YIITHOCKOINYIECKast MOCTOSHHBIE?

Paznen 6. JHEPTETUKA XUMHWNYECKHUX NTPOUHECCOB. XUMHNYECKAS TEPMOAUHAMMUAKA.

Uro n3ydaeT XuMHUYeCcKasi TepMOANHAMHKA?

[aiiTe onpeneneHre MOHATHIO «XUMUYECKAs] CUCTEMAY.

[lepeuncnure TUIIBI XUMUYECKUX CUCTEM, JaTE UX XapaKTepUCTUKY. [IpuBenure npumepsl.

Kaxue mapameTpbl BIUAIOT Ha TEPMOAMHAMUYECKOE COCTOSIHUE CUCTeMbI? UTO Takoe cTaHAapTHBIE YCIOBUS?
Uem xapakTepu3yeTcsi TEPMOIMHAMUYECKOE PABHOBECHUE CUCTEMBbI?
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Kakue THIBI TepMOAMHAMUYECKHUX MPOLIECCOB MOTYT ITPOTEKATh B XUMHYECKUX cucTeMax? JlaiiTe MX XapakTepUCTHKY.
Coopmynupyiite | 3aKkOH TEpMOAMHAMUKH, 3aIMLINTE €0 MaTeMaTH4ecKoe BhIpaxkeHue. JlaiiTe onpeneseHne MOHATHIM
«TEII0Ta», «padoTa», «BHYTPEHHsSSI SHeprusi». Kak MOXHO MHTEpIPEeTHpPOBaTh 3TOT 3aKOH NPUMEHHUTENBHO K
XUMHUYECKOMY Tpoieccy?

Kakas paborta valie Bcero CoBepIuaroTcsi B XUMHUYeCKHuX cuctemax? Kak ee MOKHO paccuuTarh?

Maiite onpenenenue suTanbnmu. Kak ee MoxxHo paccunrars?. Kak ona o003Havaercsi, B 4eM u3Mepsiercsi?

Uro Takoe TemoBoil 3¢dekr peakmmm? Kak oH o003HAa4UaeTcs, B 4eM H3MEpPSETCS, YeMy OH PaBeH MpPH IOCTOSHHOM
nasneHnn? JlaiiTe ompenmeneHHe 5K30- W IHIOTEPMHUYECKOH peaknmd. UTO MOXHO CKa3aTh O TEIUIOBOM A(deKTe
00paTUMOro XUMHYECKOTO TIporiecca’?

Uro wusygaer tepmoxumus? UYrto Takoe TepMoxuMmuueckoe ypaBHeHue? Ilepeumciamre o0coOeHHOCTH —3aImuch
TEPMOXHMHUUYECKUX yPAaBHEHHUH.

Yro Takoe craHIapTHas SHTAIbINS 00pa3zoBaHus BemiecTBa? Kak oHa 0003HaYaeTcs, B 4eM U3MEPSIETCS U Kakue 3HaYCHUs
MOXET PUHUMATH?

Coopmynupyiite 3akoH ['ecca. [TosicHUTe CMBICI 3TOTO 3aKOHA Ha IIPUMEPE XMMUYECKON pEaKkInm.

Coopmynupyiite ciencreue u3 3akoHa ['ecca. [IpuBennte MaTeMaTH4ecKoe BBIpaKEHHUE, TOSICHUTE, JJISl pacueTa Kakoi
BEJIMYMHBI OHO TPUMEHSIETCS.

Yro Takoe sHTponusi? B yem oHa m3mepsercs, kak ob6o3Hauyaercs? Kak ee MoxHO paccunrarh? OT kakux (pakTopoB OHa
3aBUCHT?

[MosicauTe Ha TpHMepe, KaK HM3MEHSETCS SHTPONHMS BEIECTBA IPH IOBHIIICHUM TemrepaTypbl. C WeMm cBA3aHBI 3TH
n3MeHeHHs1? B KakoM arperaTHoM COCTOSTHHM SHTPOIHSA caMasi BEICOKas U moyemy?

Uro Takoe CTaHAApTHAs SHTPOINKS BEIIECTBA, KAK OHA 0003HAYAETCs, B YEM H3MepsieTcs?

Kak MoXHO paccunTaTh H3MEHEHHME SHTPOIIMM B Ipoliecce XHMHUecKux peaknumii? IlpuBenure maTemaTHdeckoe
BBIpaKCHHE.

ChopmynupyiiTe 2 3aKOH TepMOAMHAMHUKH. JIJf KakuxX cHCTeM OH mpuMeHUM? MOXET M peakius MpOoTeKaTh C
yMeHblIeHneM sHTponun? Kakue 1Ba Gpakropa SBISIOTCS ABWKYIIEH CHIION CaMOPOU3BOJIBHOTO IPOTEKAHUS PEaKIUU?
Kak paccuurars snepruto I'n66ca? Kak ona obo3Hadaetcs, B 4ueM uaMepsieTcs? J[is dero mcroiip3yercs 3Ta BeIUYHHA?
KakoBbI KpUTEpUH CaMOIIPOU3BOJIBHOTO MIPOTEKAHUS PEAKIMH B IPSIMOM M 0OpaTHOM HaIlpaBIeHHH?

Paszgesn 7. XUMHNUYECKAS KHHETUKA. XUMHNYECKOE PABHOBECHE.

Uro u3ydaeT XuMH4yecKkasi KHHETHKa?

Uro takoe koHueHTpauusi? Kak ona o6o3Hauaercs? Kak n3MeHseTCs KOHIEHTpANUS UCXOJHBIX PEareHTOB U MPOIYKTOB
IIpU TIpoTeKaHuu peakuu? IlpuBennute mpumep.

[aiiTe ompenereHre CKOpOCTH XMMHUYeckoi peakuuu. Kak oHa obo3nagaercs? Kak ee MoxxHO paccumrath? UTo Takoe
3JIEMEHTapHBIN aKT peakuuu?

Uro Takoe TOMOTEHHBIE U TeTeporeHHble peakiun? [IpuBeanTe npuMepsl.

Uro Takoe oOpaTuMble 1 HeoOpaTuMble peakunu? IIpuBeauTe MpuMeps.

Ot KaKkux (aKTOPOB 3aBHCUT CKOPOCTh XUMUYECKON peakunu?

Kak wu3MeHseTcss CKOpPOCTh NpPH M3MEHEHHWH CTETEeHH JHCIIEPCHOCTH, arperaTHoro COCTOSIHHSI, BHEIIHETro
SHEPTETHUYECKOTO BO3JICHCTBUSI?

Kak 3aBHCHT CKOPOCTh XMMHUYECKOH peakuy OT KOHIEHTPaUii peareHToB?

CohopmynupyiiTe 3aKOH ACHCTBYIONIMX Macc AJIS CKOPOCTH XMMHYECKOoi peakuuu. IlpuBeanrte ero maremarndyeckoe
BhIpakeHue. [losicHUTe, Kakue BEIMYMHBI HCHOJB3YIOTCA B 3TOM BBIpakeHHH. UTO Takoe KHMHETHUECKOE YpaBHEHHE
peaximu? Kakue ects npasuia 3anucu 3IM amst peakimii ¢ y9acTHeM TBEpABIX U ra3000pa3HBIX BEHIECTB?

Uro Takoe KOHCTaHTa cKopocTu peakiun? Kak ona obo3nagaercsa? OT 4ero oHa 3aBUCHT?

Kak 3aBHCHT CKOPOCTh XUMHYECKOH peakiuy OT TeMiieparypbl? OTBET HOSICHUTE.

Coopmynupyiite npasuiio Bant-TI'odda, npuBeaure ero MaTeMaTn4ecKoe BoIpaKEHHE.

Uro noka3bIBaeT TeMIepaTypHbId K03(GHUIMEHT cKopocTH peakiun? Kak oH 0003HauaeTcsi 1 4eMy MOKET OBITh paBeH?
Uro takoe 3¢p¢exTnBHOE coynapenne 4acTui? Kak n3MeHseTcs SHEepreTHka CHUCTEMBl NPU MEepexone OT HCXOIHBIX
peareHTaM K npojaykram peakuuu? IlpuBenure rpagudeckuii mpumep, OTBET MOSICHUTE.

Uto Takoe sHeprus akTuBanuu peakuuu? Kak oHa oOo3Hadaercsi, B uem usMepsieTcs? Otr dero oHa 3aBucut? Kakx
CBSI3aHBI CKOPOCTH PEAKINH U SHEPTHUs aKTHBAIIH?

[Ipusenure ypaBHenne Appenunyca. [losicHuTe, Kakie BETMYMHBI B HETO BXOJAT W KaKyl0 3aBUCHMOCTb YCTAHABIIMBACT
9TO ypaBHEHHE.

Urto Takoe karanuzatop? KakoB MexaHW3M JeCTBHS KaTamu3aTtopa?

JaiiTe ompeneneHne XUMHYECKOTO paBHOBecws. UTo Takoe paBHOBecHas KoHIeHTpamusa BemiecTB? Kak oHa
obo3Hauaercs?

Uro takoe koHcTaHTa paBHOBecusi? Kak ona oOo3Hawaercs? Hammimmre mMaTemMarndeckoe BBIpaKCHHE JJIsI KOHCTAHTEHI
paBHOBECHs], TIOSICHUTE, KaKH€ BEJIMUMHBI TaM UCHOJb3Yy0TcsA? KakoBbl MpaBuiia 3alKUCH KOHCTAHTBI PABHOBECHS, €CIH B
XMMHUYECKOH peaky y4acTBYIOT TBEp/bIe HIIM Ia3000pa3Hble BemecTBa?

Kakne dakTopsl BIUAIOT Ha CMEIIeHHEe XUMHYECKOro paBHoBecHs? [losicHUTE, YTO O3HAa4YaeT CMEIICHHE XUMHUYECKOTro
PaBHOBECHSI «BJIEBOY, «BIIPABO»?

Codopmynupyiite npunnun Jle-Ilarense. Kyna cmemaercst papHOBECHE MPHU MOBBIILICHUN WM MOHIKCHUN TEMIIEPATYPBL,
JaBJICHUSI, KOHICHTPAIAN?
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Pazpea 8. JJIEKTPOXUMHNYECKHUE NPOLECCHI. KOPPO3USA METAJIJIOB.

Uto u3ydaet 2NeKTpoXuMus? 3a cYeT 4ero MPOTEKAIOT dICKTPOXUMHUIECKHUE MPOIIECCHI?

Uro Takoe OKHCIMTEIHHO-BOCCTAHOBHTENbHBIE peakuuu? JlaiiTe ompenercHWE TOHATHSAM «CTETIEHb OKHCIICHUS,
«BOCCTAHOBHTEIbY, «OKHACIIHTEINbY, «OKUCIICHUE), KBOCCTAHOBICHUEY. [IpBEeIUTE IPUMEPEI.

Uro Takoe anekrponsl? M3 gero m3 miroraBnuBaioT? Kakne mpoIreccsl MPOUCXOMAT Ha MOBEPXHOCTH METaJUIMIECKOTO
ANIEKTPOAA PH OTPYKEHUH €TO B PACTBOP MOHOB ATOTO K& MeTaiia?

Kak o0OpasyeTcst TBOWHOM dNeKTpuIecKuid cioi? UTo Takoe 3JeKTPOTHBIN MOTCHITHA?

Yro Takoe paBHOBECHBIN AIEKTPOAHbIH noTeHman? Kak on obo3Havaercs, B ueM usmepsercs? Uto xapakrepusyer 3Ta
BenuunHa? OT 4ero oHa 3aBUCHUT?

Yro Takoe CTaHAAPTHBIM BOAOPOAHBIM 31ekTpon? Jns dero oH wucnonb3yercsi? Yemy paBeH €ro 3JIE€KTPOAHBIN
MoTeHLUamN?

Uro Takoe CTaHOAPTHBIA AIEKTPOAHBIM mnoTeHmuan Metaua? Kak oH oOo3Hawaercs, B 4eM mmepserca’? Uto
XapakTepu3yeT AaHHas BenumdnHa? Kakue 3HaueHNs OHa MOKET IPUHUMATD?

Ot kakux (pakTOpOB 3aBHCUT INEKTPOAHBIM moTeHnman? [lpuBexuTe MmoyHOE W COKpalieHHoe ypaBHeHHS HepHcra.
[NosicHnTE, KaKKe BETMIWHBI TaM UCTIONB3YIOTCS. B Kakux ciydasx MCIONB3YIOTCS 3TH YPaBHEHUS ?

UTto moKa3pIBaeT Ps MEKTPOXUMHUYECKAX HarnpspkeHHH MetaiioB? Kak pacmonoskeHsl MeTaiutel B 3ToM psany? C dgem
CBSI3aHa BOCCTAaHOBHUTENIbHAS CIOCOOHOCTH METAIIIOB?

UYro Takoe rajgpBaHUuYecKui aeMeHT? 13 yero on cocront? M300pazuTe ycTpOUCTBO rajbBaHUUECKOTO HJIEMEHTA.

Kax 3apsokeHbl KaToJ W aHOJ B TallbBaHWYecKoM 3JieMeHTe? Kakue mporecchl MpoTekalT y ux moBepxHoctu? ['me
BO3HHUKAET JJEKTPUYECKMH TOK B TaJlbBaHMUECKOM »jeMeHTe? B KakoM HampaBiIeHHH JBUXKYTCS DJIEKTPOHBI B
rajJbBaHUYECKOM 3JIEMEHTE?

Ha npumepe rampBaHnmueckoro syiemeHTa JlaHmdns-SIkoOM pacckakuTe Kakhe 3JIEKTPOXHMHYECKHE IPOIEeCChl TaM
nporekaroT. Hanummure ypaBHEeHUs peakluil Ha KaTo/e U aHOJE.

Kak 3amuceiBaeTcs cxeMa ranbBaHndeckoro sneMenTta? [IpuBennte nmpumep.

Uro Takoe 3IEKTPOABIIKYIIAsl CHjIa TralbBaHHYecKoro snemMeHTta? Kak oHa o0o3Hadaetcs, B ueM u3Mepsercs? Kak ee
MOJKHO PacCUHUTATh?

Uro takoe anmektponn3? M3 4ero cocTouT cucTeMa, re mpoTekaeT 3aekTponu3? M3o0pasuTe rpadudecky.

Kak 3apspkeHsI KaTo 1 aHOA ITpH AiekTponm3e? Kakne mpomeccsl MpoTeKaoT Y IMOBEPXHOCTH IIEKTPOIOB?

Kakwe THITBI 3IeKTPOI0B MCTIONB3YIOTCS IpH dnekTponm3e? V3 yero onn nsrotaBimBaiotcs? [IpuBenure mpuMepsl.
KakoBbl 3aKOHOMEPHOCTH NMPOTEKaHMs MIEKTponu3a B paciuiaBax? Kakue mporiecchl MpOTEKaroT Ha aHoNE U Karone?
IIpuseaure npumep.

KakoBBI 3aKOHOMEPHOCTH NMPOTEKAaHHs ANEKTPOoNH3a B pacTBopax? Kaxme mpormeccsl mpoTekaroT Ha aHoAe W KaToze?
IIpuBeaure npuMepsl.

Chopmynupyiite 1 u 2 3axons @apanes. [IpuBenure ux MaTeMaTnueckoe BbipaxeHue. [losgcHUTE, Kakue BETUIUHBI TaM
HCTIONB3YIOTCS B UX €AWHUIIBI M3MepeHHs. J[JIs KaKiX pacueToB MPUMEHHUMEI 3TH 3aKOHBI?

Uro Takoe BbIxo[ 10 ToKy? Kak ero MoxxHO paccyuTarb?

Uro Takoe xoppo3us MetamuioB? UeM xapakrepusyercs mporecc koppo3un? [lodeMy KOppo3usi HEraTUBHO BIHSET Ha
METaJUIMIeCKHE KOHCTPYKIIUH U U3ACTHS?

Uro Takoe xmMudUeckas kKopposmsa? B kakmx cpemax oHa mpoTekaer? Kakue OBIBAIOT THITBI XUMHYECKOH KOPPO3UU?
[IpuBeauTe IPUMEPHL.

B uem 3axiogaeTcst MeXaHU3M XUMHUECKOH kKoppo3un? HamumuTe ypaBHeHHS peakLuii, pUBEIUTE IPUMEPHI.

Ot kakux (haKTOPOB 3aBHCUT CKOPOCTh XMMHUUECKOH Koppo3un? [loueMy y HEKOTOPBIX METAJNIOB CO BPEMEHEM CKOPOCTh
kopposuu 3ameisserca’? Kakas cpena cocoOcTByeT mpotekanuio koppo3uu? IIpusenute npumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOPPO3HUHU BO3pacTaeT?

Kakne mecTa B U3/1€MHAX U KOHCTPYKILHUAX ABJISIFOTCS KOPPO3HOHHO OIACHBIMU H MoYeMy?

Uro Takoe MeKTpoXuMudeckas Koppo3usa? B kakux cpemax oHa mpoTekaer?

B vem 3akimouaeTcss MeXaHM3M JIEKTPOXUMHYECKoH Koppo3un? Kakas cpena eii ciocodcTByeT?

Ha mnpumepe xoppo3uu cTaad KHCIOPOAOM BO3AyXa BO BIQKHOW Cpele NOSACHUTE MEXaHU3M MPOTEKaHUs
ANEKTPOXUMUUECKOI KOPPO3HH.

Kakne wmeraybl Hamboniee moaBepeHBl Koppos3uu? Ilouemy HEKOTOpbIE METaulbl, HECMOTpPS HA HX BBICOKYIO
BOCCTaHOBHTEJIbLHYIO CIIOCOOHOCTB, HE IIOABEpratoTcsi Kopposun? IIpuBenure mpuMepsl TAKUX METaJLIOB.

[lepeuncauTe METOBI 3aITUTH METAJUIOB OT KOPPO3HUH.

Uro takoe nerupoBaHue MeTamuioB? Kakme BemiecTBa BBICTYNAIOT JISTHPYIONIMMH JO0aBKaMHM W KaK OHM BIHSIOT Ha
cBoiictBa Metayia? [logeMy mpu JIErHpOBaHMU MeTajlla CKOPOCTh Kopposuu 3aMemsercsa’ Yem oOycIOBIEHO TO, UTO
COBPEMEHHBIE CTAJN ABIISIOTCS HEPKABEIOIIUMHU?

Uro Takoe 3aIuTHBIE TOKPHITH? VI3 9ero OHM M3roTaBIMBAIOTCS?

B uem oTnnumMe KaTOTHBIX M aHOTHBIX METAINTMYECKUX MOKPHITHI? [losScHUTE MeXaHW3M 3aIIUTHl TAKUX MOKPBITHH Ha
npuMepax. Kakue He1ocTaTKH €CTh Y TOTO UM HHOTO THUIA TOKPBITHS?

W3 bero m3roraBIMBaIOT HeMETAUIMYECKHE 3alUTHBIE MOKpbITHs? [IpuBenure nmpumepsl. KakoBbl HEOCTATKH TaKUX
MOKPBITUI?

Ha uem ocHOBaHBI METOABI AJIEKTpOXUMHUUECKOW 3amuThl? IlosicHHTE MEXaHU3M 3JIEKTPOXMMUYECKOH 3aIlMUThl Ha
IIpUMeEpe METOoJIa IPOTEKTOPHON 3alUThI CTAIEHOTO TPYOOIIPOBOJia B MOPCKOM BOJIE.

Uro Takoe kaTogHas ¥ aHOAHAs 3amuTa? [TosicHUTE MEeXaHU3M 3aILUTHl Ha IpUMepax.

Pacckaxxute 00 M3MEHEHNH CBOKCTB KOPPO3UOHHOM cpeapl. Kaknmu criocobaMu oHO gocTuraercs?
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39. Kakue (akTopbl HYKHO YYUTHIBATh NPU KOHCTPYHPOBAHUM H3JACIHA, YTOOBI MPEIOTBPATHTH IMPOIECCH MPOTCKAHUS
KOppo3uun?

3.2. KOHTPOJIBHBIE PABOTbI
(TEKYIIUH KOHTPO.Ib 3HAHUM)

TeMbl KOHTPOJILHBIX PadoT:

Tema 1. OCHOBHBIC TIOHSATUS ¥ 3aKOHBI XUMUH

Tema 2. Crpoenune aroma. Ilepuoanveckuii 3aKOH W TEPHOAWYECKAST CHUCTEMa XUMHYECKHX JJIEMEHTOB
J..Menneneena.

Tema 3. Xumudeckasi CBsI3b.

Tema 4. OcHOBHBIE KJIacChl HEOPTraHWYECKUX COeANHEHHH. PeakiimonHast cnocoOHOCTh BEIECTB.

Tema 5. PacTBopbl.

Tema 6. DHepreTrka XMMHYECKUX MTPOIIECCOB. XMUMIUECKask TEPMOINHAMHKA.

Tema 7. Xumuueckass KHHETHKA. X UMUYECKOE PABHOBECHE.

Tema 8. DnexkTpoxumuueckue npoueccel. Kopposust MeTaios.

IIpumepbl BAPHAHTOB KOHTPOJILHBIX padoT

KOHTPOJIBHAS PABOTA Nel «OCHOBHBIE ITIOHATHUA U 3AKOHbBI XUMHNHN»

=

Omnpenenure sxBuBaeHTHYIO Maccy Na,COs.
Ckounbko Mosekyi comepxurcs B 0,2 moab NH3?
3. Kakoii 06beM okcupa yriaeposaa (IV) Beimenutest (H.y.) npu TepMudeckom pasnoskerun 200 kr CaCOj3 ?

N

KOHTPOJIbHAS PABOTA Ne2 « CTPOEHUE ATOMA. CTPOEHUE ATOMA.
HEPUOJUYECKHNU 3AKOH U IIEPUOJUYECKAS CUCTEMA XUMHNYECKUX
SJIEMEHTOB I.U.MEHJIEJIEEBA»

1. HamummTte 31eKTpOHHYIO KOH(bUTYyparuio atoMa Br. Ykaxure, k kKakoMy Nepruoy, TpyIie, MOArpyIIe U CEeMEHCTBY
OTHOCHUTCSI 3TOT d3JeMeHT. Kakue 3IeKTpOHBI y ATOro 3JeMeHTa SBJISAIOTCS BaleHTHhIMU? KakoBa mMakcuMmanbHast
BAJICHTHOCTh 3TOro dyeMeHTta? IlpuBenute 37MEeKTPOHHO-TpadUUECKOe H300paK€HHE BAICHTHBIX JJIEKTPOHOB U
OIMIIMTE HMX KBAaHTOBBIMU uHuciaaMu. Kakumu cBoiicTBamMH o0jagaeT 3TOT djeMeHT? OObICHUTE, HCXOAsS H3
3JIEKTPOHHON KOHQUTYPAIIUH JIEMEHTA U MOJIOKEHHS B IEPUOUUCCKON CHCTEME.

2. B xakom mepuoje, TpyIIe U MOATPYIIe HaXOUTCS 3JIEMEHT, €CIIH e€ro JIeKTPOHHAs KOHPHUTypanus 3aKaHIuBaeTCs
na 5s'4d®. Hasosute sTor snement. Kakumu CBOWCTBAMH OONANAET JTOT SJIEMEHT — OKHCIMTENBHBIMH MK
BOCCTaHOBHUTENHHBIMU? OOBSICHUTE TIOYEMY.

3. Kakoit u3 snementoB — B unn C Oyner o0nanaTe 6ojiee BBIpaKEHHBIMU HEMETAJUIMIECKUMHU cBoHcTBaMu? Kakumu
cBoiicTBaMH OyAyT 00NamaTh COCAWHEHHS STHUX SJEMEHTOB — KHUCIOTHBIMH WJIH OCHOBHBIMU? OOBSCHHUTE C TOYKH
3pEHHS AIIEKTPOHHOH KOH(MUTYPAINH U TTOJIOKEHUS SIIEMEHTOB B IIEPHOAMYCCKON CHCTEME.

KOHTPOJIBHAS PABOTA Ne3 «XUMHNYECKAS CBA3b»

1. Jna xumuueckux Bemiects Cly, CuSQ,4, N,O

a) OINpENeNUTh CTENCHb OKHUCICHHS 3JICMEHTOB;, O) OIPEICIHTh BaJCHTHOCTh AJIEMEHTOB; B) HApPHUCOBATh CTPYKTYPHEIC
(OpMYIIBI; T) OIPEACTUTH THIT XUMUYECKOM CBS3H.

2. Jlna semects: Py, CrCls, Zn, H,O

a) yka3aTh THUI XMMHYECKOH CBs3M; 0) OMpPEICITUTh THI KPUCTALUIMYECKOW PEIICTKH; B) yKa3aTh KaKUMHU ()U3NIECKHMU
CBOMCTBaMU 00JaJaeT JaHHOE COSAUHEHUE, OTBET MOSICHUTD.

3. TlpuBenute 3JIEKTPOHHO-TpaduUecKoe H300pakeHHe aroMa B B OCHOBHOM W BO30YKIEHHOM COCTOSHUH, HAIHIITUTE
3JIeKTpOHHbBIC KOH(pUrypanuu. Kakas BaJTeHTHOCTh XapaKTEepHA Ui 3THX cocTossHui? TIpuBeanTe IprUMephl COSIMHEHUH C
JTAHHOW BaJICHTHOCTBIO.

KOHTPOJIbHASI PABOTA Ned «OCHOBHBIE KJTACCBI HEOPTAHUYECKHUX
COEAUMHEHHNHU. PEAKITMOHHAS CIIOCOBHOCTbDb BEIHIECTB»
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1. Vkaxwure, K KakMM KjaccaM COEIUHEHHMH (TUIPOKCHIbI, KHCIOTHI, COJIM, OKCH[bI, OMHApPHBIE COEAMHEHUS) OTHOCATCA
cnenyromue Bemectsa: Na,O, H,SO4 Cu(OH),, Ca(NOjz),, Ba(OH),, HPO,4 Na,COs, SOs;, CaS, AIN. HazoBute 31
COEIUHEHUS.

2. Kaxkue tunsl cosneid MoryT obpa3soBbiBathes npu peakuuu H,SO, n NaOH? Hanummure ypaBHeHUs peakuni, YKaXUTe TUI
COJH, JaliTe Ha3BaHUSA MOTY4YEHHBIM COSAUHEHUSM.

3. Uro Takoe amdorepHocTs? Hanmmmre ypaBHEHUs peakuuH, NOKa3biBarolue amoTepHblid xapakrep Al,Oz. Ykaxure, k
KaKOMY KJIaCCy COETMHEHHH OTHOCSITCS TPOLYKTHI PEaKINi, HA30BUTE MOIyYCHHBIC COCMHCHHS.

KOHTPOJIBHASA PABOTA NeS «PACTBOPBI»

1. Ilpu pactBopernmn 5,0 T BemectBa B 200 T© BOXBI TONy4aeTcs HE NPOBOIAIINA TOK PacTBOP,
kpucTamtusyrommiics npu  1,45°C. Onpe/enite MOTEKYISPHYIO MAacCy PACTBOPEHHOTO BEIIECTBA.

2. CocraBbTe ypaBHEHHs BCEX BO3MOXHBIX peaklUil B3anMMOJCHCTBHs THApokcuaa kobamsta (II) u opro-
MBIIIBSIKOBOM KHCIOTHI. Ha30BUTE MPOMYKTHI STHX B3aWMOJICHCTBUI, puBeanTe UX rpadudeckue GopMynsl u
YPaBHEHUS UX JICKTPOIUTUYCCKON JUCCOIMALINY.

3. Paccumraiire pH u pOH 0,49 %—Horo pactBopa cepHoii xuciotet ( £ = 1,0 r/em’).

KOHTPOJIBHASA PABOTA Ne6 «<9HEPT'ETUKA XUMHWUYECKUX ITPOLHECCOB.
XUMHNYECKAA TEPMOANHAMMUKA»

1. PaccuuTaiite TemnoBoit 3ddexr peakumu oOpasoBanus okcuma cepbl (IV), 3amuimuTe TEPMOXHMHUYECKOE YpaBHEHHE
peakuuu. Beruncnure maccy mpopearupoBaBIliell Cephl, €M B pe3yJIbTaTe peakiuu BhLASTUIOCh 92,8 k/[K TemIoThI.
S(ms) + OZ(z} = SOZ(Z)
2. PaccuuraB u3mMeHeHHEe dHepruu [ HOOca, yCTaHOBUTE, BO3MOXKHO JIH CAMONIPOU3BOJILHOE MPOTEKAHUE PEAKIIUH MpH 35 oc,
MgCO3(ms) = Mgo(mb’)"—COZ(:)

KOHTPOJIBHAS PABOTA Ne7 «XUMHNYECKAS KHHETUKA. XUMHNYECKOE
PABHOBECHE»

1. HamumuTe KMHETHYECKOE ypaBHEHHUE PCaKIINU:
Osi) + NOg) = Oa¢) + NOy)

2. Kak n3MeHHTCS CKOPOCTh PEaKIuy, €CIIM: a) B CUCTEME YBEJIWIHTh JaBleHUE B 3 pa3a; 0) yBeIMUUTh KOHIEHTPAINIO
030Ha B 2 pa3a; B) YBEIUYHUTH KOHIEHTpammto okcuaa azota (1) B 3 pasa.

3. Temmneparypuslii K03 UIEHT CKOPOCTH peakuuu paBeH 4. Ha CKOIBKO TpalycoB HYXKHO YBEJIHMUYHUTH TEMIIEPATypy,
4TOOBI CKOPOCTH peaKiuu Bo3pocia B 64 paza?

4.  Onpenenurte SHEPIHIO AKTHBALMM PEAKIMH, KOHCTAHTA CKOPOCTH KoTopoit mpu 298 K pasma 3,1-10™ a mpu 313 K
cocrasjsier 8,2- 107,

KOHTPOJIBHAS PABOTA Ne§ «QJIEKTPOXUMHNYECKHUE ITPOLHECCBHI. KOPPO3UA
METAJIVIOB»

1. 3ammcate cxemy raJbBaHMYECKOT'O 3JIEMEHTa, COCTOSIIETO0 U3 BUCMYTOBOTO M IIMHKOBOT'O JIEKTPOAOB, MOTPYKEHHBIX B
pacTBOpHI CBOMX COJIeH; HamMcaTh YpPaBHEHUS AJIEKTPOIHBIX IPOLIECCOB; HANMWCATh ypPaBHEHHE PEAKIMH, KOTOpas
NIPOTEKaeT B TaJbBAHUYECKOM JJIEMEHTE; PacCUNTaTh OHJIEKTPOABIKYIIYIO CHIIy TaJlbBAHWYECKOTO OJJIEMEHTa IIpH
CTAHJAPTHBIX YCIOBHAX; PACCUMTATH JIEKTPOIBIKYIIYIO CHIY TalbBAHHYECKOro SeMeHTa mpu Temmeparype 30 °C u
KOHLEHTPALUAX HOHOB C(Bi**) = 0,1 mous/i; C(Zn2+) = 1 MoJB/m.

2. Kaxue mponykTel oOpasyroorcs mpu 3nekTponuse BoaHoro pactsopa CaCl,? Hamummre ypaBHEHHS 3IEKTPOIHBIX
npoueccoB. Berumcanre Maccy miM 00beM MPOIYKTOB, BBIAEISIIONIMXCS Ha 3JIEKTPOJaX, €ClU B MPOLECCE HIIEKTPOIIN3a
3arpaue”o 10722,2 Kn anekTprudecTtBa, a BBIX0OJ, [0 TOKY cocTaBisieT 90%.

3.3. MHIMBUIYAJIBHBIE 3A JAHUS

IIpuMepbl BADHAHTOB MHIMBHYAJIBHBIX 3a1aHUI

NapuBuayanbHoe 3aganne «OCHOBHBIC OHSTHS ¥ 3AKOHBI XMMHMH»
BAPUAHT Nel0

OpnunrakoBoe i 9uciio Mojekya B 0,5 r azota u 0,5 r meTana?

BBI4HCIIHTE MOISIPHYIO MAcCy BELIECTBa, ecii Macca 500 M ero mapos mpu 87 °C u ganenun 96 Ila pasra 0,93 r.
Haiitu pakTop 3KBUBaJIEHTHOCTH U SKBHBAIICHTHYIO MacCy 3eMeHToB B coenuneHusx: MgO, NiCl,, CaF,.

Haiitu skBuBanentHbie Maccol coenunenuii: HNOg, Cr(OH)s, Co(NOs),, P,Os.

A
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5. OnpeaeJmTe 00BeM a3oTa (H.y.), HCHOJIb30BAHHOI'O U1 CUHTE3a aMMHaKa, €CJIU MOJIy4Y€HO 8,5 I IpOAYKTa pCaKInH.

NuauBuayanbHoe 3a1anue «CTpoeHne aToMa. NePpUuoINYecKuid 3aKOH
U NepUoAUYeCKas CUCTeMa XuMHuueckux djieMenToB /.. MenaeneeBa»
BAPHUAHT Nel3

Hamumwnre snexkTpoHHBIE KOHPHUTYpAITHH CIeIYIOINX aTOMOB U HOHOB: N, Ba®*, CI".

2. B xaxoif rpynme, NoArpyIe U nepuoe HaxomuTes snemMeHT Sb? K xakoMy cemeiicTBY oH oTHOCHTCA? YKaKUTe, KaKHe
OJICKTPOHBI Yy OTOTO DJJIEMCHTA SABJIANOTCA BaJICHTHBIMU. KaKOBa MaKCuMaJibHasi BAJICHTHOCTL 3TOI'O SHCMGHTa?
[IpuBenute osnekTpoHHO-TpadudecKkoe N300paKeHHWE BAICHTHBIX OJJIEKTPOHOB, OMHIIUTE WX COCTOSHHE
KBaHTOBBIMH YHCIIAMHU.

3. B kakoM mepuoje, Ipymme M MOATPYINE HAXOAUTCH DIEMEHT, €CJIM €ro 3JIeKTPOHHAsA KOH(pHIypalus
sakaHumBaeTcsi Ha 65°5d°. HasoBuTe STOT smeMeHT. KakuMu CBOMCTBAMH OGNAJaeT STOT SIEMEHT —
OKHUCIIUTENIbHBIMH WJIH BOCCTAHOBUTENHHBIMU? OOBSCHUTE TIOYEMY.

4. Kakoit u3 snementoB — Mg uinu Cl Oyznet 061a1ath 60Jice BHIPAKCHHBIME HEMETAUIMYECKMMH CBOMCTBAMHU ?
Kakumu cpoiictBamm OynyT oOmagaTh COEAMHEHHWS 3THUX DIIEMEHTOB — KHCJIOTHBIMH WM OCHOBHBIMH?
OOBACHUTE C TOYKH 3pEHHUS DIEKTPOHHON KOH(QUTYpallMd W TIOJNOXKEHHS SIIEMEHTOB B TEPHUOIUYECKOMN
CUCTEME.

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

=

I/IHIII/IBI/II[yaJIbHOC 3alaHue «XuMHYecKas CBA3b)
BAPHUAHT Ne25

1. U3o6pa3ute CTpyKTypHBIE (GOPMYIbI CIEAYIOUIMX COSIUHEHUN U YKAXHUTE BAJICHTHOCTh M CTENCHb OKHCICHHS KaXKIOTO
sJeMeHTa B 3THX BemecTBax: Al,Os, As,Os, Cly, H,S, CuSO,. YkakuTe THII XUMHYECKOH CBA3H IS KaXKIOTO COENUHEHN.

2. Ompenenure TUN KPUCTALUIMYECKOW pemeTku mis cieayrommx coeaunenuit: NaF, CoSO,, Si, Pb, N,. Kakumu
(du3HYecKUMH CBOWCTBaMH (IIPOYHOCTH CBSI3H, TEMIEpaTypa IUIABJICHHS, MEXaHHYECKHE CBOMCTBA, 3JIEKTPOIPOBOJHOCTS)
00J1a1at0T JAaHHBIC COCTUHEHUS 1 TOYeMY?

3. TpuBenute 3meKkTpoHHO-TpaduuecKoe U300paKeHNE BAICHTHBIX 3JIEKTPOHOB aroMa P BO BCeX BO3MOXKHBIX COCTOSIHHSX
(ocHoBHOE, BO30YXIeHHOE). Kakylo BalleHTHOCTh MOXET MposiBisATh hochop B 3TuXx cocrosiuusx? IlpuBenure npumMepsl
COCIMHEHUH, YKaKUTE BAIEHTHOCTH (hocdopa.

4. Kakyro reomerpuio umeet Mosekyna AlF;? TlpuBeaure s1eKTpOHHO-rpaduyIeckoe H300paKEHUE BAJICHTHBIX 3JICKTPOHOB
B3aUMOJICHCTBYIONIMX aTOMOB, YKXHTE, KAKHe U3 HUX YYaCTBYIOT B OOpa30BaHMU XMMHUUYECKHX CBs3eil. KakoB Tun
rubpuau3anuu atoma anmomMunus? Hapucyiite IpOCTPaHCTBEHHYIO CTPYKTYPY 3TOH MOJIEKYJIbI, IOKAXKUTE TePeKPhIBAHUE
ATOMHBIX OpOHTaNIeH, YKAKHUTE TUTIHI CBA3eH (TT,5).

5. Hcnonb3ysi 3HAYEHHS OTHOCHUTEIHHOW 3JEKTPOOTPHUIATEILHOCTH, PACIOIOKHUTE CIEAYIONINE COCAUHEHUS B TMOPSIKE
Bospactanus uonHoctu ceszu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux cTpykTypHble (GOPMYIbI U YKaXKHUTE, K KAKOMY
aTOMy CMELIAeTCs AJIEKTPOHHAS TNIOTHOCTh B 3THX COEJANHECHUSIX.

NuauBuayansHoe 3a1aHue «OCHOBHBIE KIACChI HEOPraHMYECKUX COeIMHEHUI»
BAPUAHT NeS

1. Hanmmmre popMyIibl BEIIECTB: CYIb(AaT JUTHS, IEPXIOPAT aMMOHHUSI, O] CBHHIIA, ruapokcua maprauia (11),
THIPOKCUIT MarHusi, oprodocdopHas Kuciora, a3othcras kuciora, okcua ceunna (1V), oxcua xpoma (VI),
okcun pocdopa ().

2. HazoBute crnenymomue COEAVWHEHUS II0 COBPEMEHHOH HOMEHKJIAType M YKaXKHTE, K KaKOMy KJaccy
HEOPTaHWYECKUX COeNMHEHMH (KHCIOTHI, COJIM, OCHOBAHUA, OKCHIbI, OWHAPHBIE COEIUHEHMS]) OHU OTHOCATCS:
CdS, H,SOz; LiH, TiO,, KMnO4, RbOH, HCIO, MgsN,; Sn(OH),, MnO. Hamwumwure ypaBHEHUS
3NEKTPOJIUTHYECKOHN TUCCOLUAIY 3TUX COETUHEHHH.

3.Hanwmurre ypaBHEHUSI pPEAKITHIA:

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

r) Ca(OH), + H3PO,=...; m) Si +O, =...; ¢) CaO + SiO, =...; x) H, + Cl, =...;

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

4. Kakue mpoayKThl MOTYT ObITH mosiydeHbl B pesyibrare peakuun Zn(OH), ¢ HCI? Hanumure ypaBHeHHs
peakuuii, yKaXuTe THIBI OOpa3ylomuxcs coneid (Kucias, OCHOBHAs, HOpMaibHas), HaiTe Ha3BaHHUA
MIOJTy4YE€HHBIM COETUHEHHSAM.

5. Hanumire ypaBHEHHs peakiyii, ¢ IOMOILBIO KOTOPBIX MOXKHO OCYILIECTBUTH CIIEAYIOIIUE IpeBpalieHus: Fe —
FeO —»FeSO; — Fe(OH), — FeCl,.
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NuauBuayanbHoe 3axanue «PactBopbny
BAPUAHT Nel

Kaxkoit 06sem 50% pacteopa KOH (p = 1,538 r/cm®) tpeGyercs s npurotosiermst 3 1 0,1 M pactBopa KOH?

KakoBa MoiisipHast 1 HOpMalibHas KOHIeHTpauuu pactBopa H,SO3, 700 M1 kotoporo coaepskart 20 r H,SO3?

3. B 250 mn pactBopa coxepxkurcs 7,5 T CuSOy4-5H,0. PaccunTarh MOJISIpHYIO KOHIISHTPAIIUIO pacTBOpa Cyib(haTa
ME/IH.

4. Hackonbko mOBBICUTCS T, ¥ moHU3UTCS T, pacTBOpa MO CPaBHEHUIO C YMCTOW BojoM, eciu B 100 T Bombl
pactBoputh 60 r caxapo3sl C1,Hpp011?

5. Haiigure MomsapHyI0 Maccy HEIJIEKTPOJINTA, €CIU MpH pacTBopeHnH 28 T BemecTBa npu 27°C 0CMOTHYECKOE
nasnenue coctaBuio 700 xlla. O6bem pactBopa 1 1.

6. Ilpu 100 °C naBneHue HACBHIIIEHHOTO Mapa HaJ pacTBopoM, coaepxanium 0.05 Mok cynbdara HaTpus B 450 T
Bozbl, paBHO 100, 8 xlla. Onpenenuts KaXyIIyIocs CTETIeHb AUCCOIHANNN CYIb(aTra HaTPHs.

N

NuauBuayanbHoe 3a1aHue « JHEPreTHKA XMMUYEeCKUX NMPoueccoB. XUMHUYECKAs TEPMOAUHAMMKA»
BAPUAHT Ne4
1. PaccunTaiite TeroBoi 3pQeKT peakuny, 3aIUIIUTe TEPMOXUMHUECKOE ypaBHeHHE peakiuu. CKOJIbKO Oapus
U KHCIIOpOZa B TpaMMax BCTYIIJIO B PEaKLMIO, eciii B Xoae He€ Briaenmiocs 2740 k/x TernoTst?
ZBa(mg) + 02(2) = ZBaO(mg)
2. PaccuuraB m3MeHeHue sHepruu I'mO0OcCa, ycTaHOBHTE, NP KAaKOHM TeMIiepaType Haubojee BEPOSATHO MPOTEKAHHE JaHHOM
peaxuun — npu 25 °C wm mpu 100 °C?
ZnO(mS) + CO(Z) = Zn(,,w) +C02(3)
3. Tlokaxwute pacHueToM, NpU KaKUX TCMIICPATYPAX BO3MOKHO NPOTCKAHNU PCAKIHU B IPAMOM HAIIpaBJICHUH.

N, + O, = 2NO,

HNupuBuayanbHoe 3a1aHue «XMMHUYeCcKass KHHeTHKA. XMMUYeCKoe paBHOBeCHe»
BAPUAHT Ne27

1. Hanummre KHHETHYECKOE YpaBHEHHE PEaKIUH:
Cme + H20) = COp) + Hyp)
Kak M3MeHHTCs] CKOPOCTh PEaKIMH, €CJIU: a) B CHCTEME YMEHBIIUTD JAaBJeHHE B 3 pa3a; 0) yBEIMUNTh KOHICHTPALHIO
I1apoB BOJBI B 3 pa3a; B) yMEHbBIINTH KOHLEHTPALMIO TApOB BOBI B 2 pasa.

2. OnpenenuTh TeMIepaTypHbiii KO3((HUIHEHT CKOPOCTH PEaKIHy, €C/TH IPU MOHIKEHUH TeMiepaTyphl Ha 45 °C peaxius
3aMenuiack B 25 pas.

3. Peakmua mporekaer npu 20 oC. DOHeprus aKTUBAIlMH PEaKIUH B OTCYTCTBUH KaranmzaTtopa paBHa 75 kJ[x/Monb, a B
npucyTcTBUM Kataimzatopa — 50 k/x/Momb. Bo CKONbKO pa3 BO3pacTaeT CKOPOCTh PEAKIMHM B MPUCYTCTBUH
KaranuzaTopa?

4. B xaxoM HampaBlIeHHH OyA€T IPOUCXOANTH CMEIICHNE PAaBHOBECHS PEaKINH

S(mg) + ZNZO(Z) = 302(2) + 2N2(g) ; AH®= -460 K/[oic
€CJIM: @) YBEJIUYUTh TEMIIEPATYPY; O) YMEHBILIUTD JABIEHHE B CUCTEME; B) YBEJIMYUTEH KOHIIEHTpANUIO okcuaa azora ().
5. 3anumwre BBIpaK€HHE KOHCTAHTHI PABHOBECHS IS PEAKIIUH:
Hoe) + 1oy = 2HI,
BrerurcnuTh KOHCTaHTY paBHOBECHS PEaKIINH, €CIIM HadalbHas KoHIeHTpalws H, Obiia paBra 0,5 mMoub/m,
HavajbHas KoHueHTpanus |, - 0,2 MOJIB/J1 M1 K MOMEHTY paBHOBecHs mpopearuposaio 20% Bogoposa.

NuauBuayanbHoe 3a1aHue «JJIeKTpOXuMUuYeckue npoueccbl. Koppo3us meranion»
BAPHUAHT Ne29

1. 3ammcarb cxeMy rajJbBaHHYECKOTO 3JIEMEHTA, COCTOSIIEr0 U3 KOOAIbTOBOTO U KaJIMHEBOT'O JIEKTPOJIOB, IIOTPY>KEHHBIX B
pacTBOpBI CBOUX COJIeH; HAalUcaTh ypaBHEHHs O3JEKTPOJIHBIX IPOIECCOB; HAIMCATh ypaBHEHHE PEaKLUH, KOTOpas
MPOTEKaeT B TallbBAHUYECKOM JJIEMEHTE; PacCUUTATh ODICKTPOABMKYILYIO CHIIy TallbBAHUYECKOTO JIJIEMEHTa IpU
CTaHIAPTHBIX YCIOBHSX; PACCUMTATH SIEKTPOABIKYILYIO CHIy FalbBAHMIECKOro 3yeMeHTa mpH Temmeparype 30 °C u
KoHueHTpaumsix nonos C(Cd*") = 0,4 mous/i; C(Co*") = 0,3 Mob/1L.

2. Jlns cnepyromux BEIIECTB HANUCATh YPABHEHHUS DJIEKTPOIHBIX MPOIIECCOB MPH 3JIEKTPOJIN3E M YKa3aTh, KAKUE MPOITYKTHI
00pa3yroTcst Ha KaToJe U aHOJE:

a) pacruia CaBr, ¢ uHepTHBIME 31eKTpoam; 0) pacTBop HBr ¢ nuHKOBBIM aHO10M; B) pacTBop SI(NO3), ¢
rpaduTOBEIMH IEKTpoaMu; ') pacTBop C0SO, ¢ HepPaCTBOPUMBIMH 3JIEKTPOIAMH.

3. Kaxue mpoaykThl 00pasyroTcs mpu snektpoimse BomHoro pactBopa KCl ¢ uHepTHhIME 3nexTpomamu? Hamummre
YpaBHEHHS AJIEKTPOJHBIX MponeccoB. Beruucnute Maccy MM 00beM NPOIYKTOB Ha JIEKTPOJax , 00pa3ylouXcsl Ipu
ponyckaHuy Toka cuioil 10 A B Teuennu 30 MUHYT, €CIIU BBIXOJ NPOAYKTa cocTaBisaeT 70%.

4. CocTtaBUTh CXEMy KOPPO3HOHHOTO TajlbBAHWYECKOTO 3JIEMEHTA, BO3HHUKAIOUIETO BO BIAXKHOM BO3[yXe HMPH KOHTAKTE
aMOMHHUS 1 XpoMa. Hammcate ypaBHEHHUS 3/I€KTPOIHBIX MPOIECCOB M yPaBHEHHE MPOIECcca KOPPO3HUH.
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L[I/IHKOBy}O IJIaCTUHY, NOKPBITYIO MEAbIO, OITYCTUIIU B paCTBOP cepHoi/i KHUCJIOTHI. OnpenenMTe THUII ITIOKPBITHUA, HAITUIINUTE
YpaBHCHUA DJICKTPOAHBIX MPOLECCOB KOPPO3UHU, €CJIN MOKPBITUC HE pa3zpylICHO U B ClIy4dac €ro pa3spyluCeHUus1, COCTaBbTC
CXEMY IraJibBAHUYCCKOT'O 3JICMCHTA.

3.4 TEMbI JIABOPATOPHBIX PABOT

PacTBOpBI.

(JTabopartopnas pabota «PacTBopbI»)

DHepreTuka XUMHYECKUX MPOLECcCOB. XUMHYECKask TEPMOTUHAMHUKA.

(JTaboparopnas pabora «OnpezaeneHue TeroBoro dQdexra peakuy HeTpalTu3anumn)
XumHueckasi KHHETHKA. XUMUYECKOE PABHOBECHE.

(JTabopaToprast padota «CKOpOCTh XUMUIECKON peaknu. X UMHIECKOE PABHOBECHE)
OnexTpoxuMuUeckue nporeccsl. Kopposus Metanos.

(JTabopaTopnas padora «3Inexrponms. Kopposus)

3.5. BOITPOCHI K OK3AMEHY
(IIPOMEJKYTOYHbIA KOHTPOJIb 3HAHUI)

[Ipenmer xumun. ATOMHO-MOJEKy/IspHast Teopus. OCHOBHBIC NMOHATHUA: aTOM, MOJIEKYyJa, MOH, XUMHUYECKUH 3JIEMEHT.
IIpocTsle 1 cnoxHble BemecTsa. Monb. MoisipHast Macca. DKBUBAJICHT, SKBUBAJIICHTHAsI Macca.

CTCXHOMCT])PI‘I@CKI/IG 3aKOHBI: 3aKOH J3KBHBAJICHTOB (HOHﬂTHe SKBHBAJICHTA W DKBHUBAJICHTHOMU MaCCBI), 3aKOH
MOCTOSIHCTBA COCTaBa XMMHUUYECKUX COCIMHCHUM.

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

CtpoeHKe aToMa U MEPUOMYecKas CHCTeMa 3JeMeHTOB. KBaHTOBO-MeXaHHYeCKash MOJICNb aToMa. ATOMHAsi OpOUTAIIb.
dopma aTOMHBIX opbuTaei (S, p).

KsanTosbie uncna. Ipunuun [Maynu. [IpaBuno I'yaaa. Ipasuio KneukoBckoro.
[lepronuyeckas cucTeMa U MOPSIIOK 3alI0JIHEHHUS YHEPTeTHUECKUX YPOBHEH B CTPYKType aToMa.

Pa,Z[I/IYCLI aTOMOB M HOHOB. QHCKTPOOTPI/IL[aTeJ'ILHOCTL. 3Hepr1/1;{ HOHU3AlNHU, CPOACTBO K DJICKTPOHY. H3menenne
CBOICTB 2JIEMEHTOB M MX COCIUHEHHI 10 nepuoaaM M rpyiiam.

OcHoBHbIE BUABI XUMUYECKOH cBs13U. [Ipupoaa Xumuueckon cBA3U. XapaKTEPUCTUKH XUMUUECKOHN CBSI3H.
KoBasieHTHas CBsI3b, MEXaHU3MBI €€ 00pa30BaHUs: OOMCHHBIH, TOHOPHO-AKIICTITOPHBI.

HOHﬂpHOCTB KOBAJICHTHOH CBS3H. TeOpI/IH BaJICHTHBIX CBSI3eM M OOBICHEHHE BAJCHTHOCTH DJECMEHTOB METOAOM
BaJICHTHEIX CBiI3eil. OCHOBHOE U B036y)KI[GHHOC COCTOAHHE aTOMa.

[IpoctpancTBeHHas CTPYKTypa MOJIEKy. TUIBI CBA3EH — G, .
HMonnas c¢Bsa3s. MeTauinyeckast CBSI3b.

®dusnyeckoe COCTOSHHE BEIIECTBA. TBepaoe Teno. DHEprus KPUCTAUIMYECKOW pemeTkd. THIbl KpHCTaUIMYeCKHX
CTPYKTYp U HX CBOWCTBA.

Krnaccudukarus xumudeckux coequHeHnii. buHapHbie coeinHeHus, nX OCHOBHBIE TUMbI. Crenens okucienus. Coctan
OMHAPHBIX COCIUHCHHUI.

Kuciotsl, conu, OCHOBaHUSI, OKCH/IBL, UX KIIACCU(HKALIUS U XUMUYECKUE CBOMCTBA.

CaoiicTBa amporepHOCTH. PeakiionHas cnocoOHOCTh aM(pOTEPHBIX OKCHIOB M THAPOKCH/IOB.
PactBopsl, TuE pactBopoB. IIponecc pactBopenus. CriocoOb! BbIpakeHHsT KOHIICHTPAIIMN PacTBOPOB.
PactBopuMocTs. IlepeHachinieHHbIe PacTBOPBL. DHEPTeTHKa pacTBOpeHus. Kpucramioruaparsl.

CaoiicTBa pacTBOpoB HealeKTpoauToB. OcMoc. 3akoH Bant-I'opda. 3akon Payns. Temneparypa KuneHus 1 3aMmep3aHus
pacTBOpOB.

Teopust snexTponuThyeckoil aucconuanuu. CreneHb IUCCOUMAMM, KOHCTaHTa JAMCCOLMAalMU. M30TOHMYECKUi
ko3¢ unment. CBOICTBA PaCTBOPOB IEKTPOIHUTOB.

Xumuueckas tepmoanHamuka. [lonarue xumMmuueckoit cuctemsl. Tunsl cucteM. PaBHOBECHOE COCTOSTHUE CUCTEMBI.

Tunel TepMOJMHAMUYECKUX IIPOLIECCOB: OOpaTHMble, HEOOpaTHMbIE, CAMOIIPOHM3BOJIbHBIE, paBHOBECHbIE. OCHOBHBIE
MTOHATHUS TEPMOANHAMUKH: BHYTPEHHSAS YHEPTHs, paboTa, TeIUIoTa.

IlepBoiii  3akoH TepMomuHamMuku. [loHsTHE OSHTANBMUU. TemioBol dGhGEKT peakmuu, 3K30TePMUYECKUE H
SHJOTEPMHUUECKHUE PEAKIINU.

TepMmoxumuyecKke ypaBHeHHS U UX 0coOeHHOCTH. CTaHIapTHBIE TEIUIOTHI 0OPa30BaHUS BEIIECTB.
3akoH ['ecca, cnenctue u3 3akona I'ecca. [Tonstie sHTponuu. Bropoii u TpeTuil 3aKoH TEPMOJMHAMUKU.
CaMonpon30BOJIBHBIE MTPOIECCHl. DHTATBIMHHBINA U SHTPONHHHBIN (PaKTOPBI XUMHYECKUX peakiuii. DHeprus [ m6oca.

XuMuueckass KHHETHKa. [ OMOTeHHbBIE B TE€TCPOTCHHBIC pCaKIIHUU. CKOpOCTB XUMHYCCKOU peaKuun. q)aKTOpBI, BJIMAOIINUC
Ha CKOPOCTb pCaKIUU.

BrusiHre KOHLIEHTpAIMK Ha CKOPOCTh PEeaKIUu. 3aKOH JeHCTBYIOMMX Macc. KoHCTaHTa CKOPOCTH peaKIluH.
Bimsaue TemnepaTypsl Ha cKOpocTh peaknuu. [Ipasuno Bant-I'odda. DHeprus aktuBanum u ypaBHeHUE AppeHHyca.
3aBHCHMOCTh CKOPOCTH PeaKIny OT KaTanuzatopa. Karanus
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31. O6parumbie u HeoOpaTHMble XHMHYECKHE pEaKIMH. XHUMHUYECKOE paBHOBecHe. KOHCTaHTa paBHOBecHs. 3aKoH
JeicTByromux Mace ais pasHosecus. [Tpunnun Jle-Illatense. CiBUT XMMUYECKOTO paBHOBECHSL.

32. OxuCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CTemneHb OKHCJICHHSA, OKHMCIEHME M BOCCTAHOBIEHHE. DIEKTPOHbIE
TIPOIIeCCH. DIEKTPOIHbIC TOTEHINAN. Y paBHeHHe HepHera.

33. TanpBaHMueckuil 37eMeHT. DIEKTPOXUMUUECKHE MPOLECCHl. DJIEKTPOIBUKYIIAS CHMIA TalbBAHMYECKOTO SIIEMEHTA.
CrannapTHBIN BOJOPOJHBIHN 31€KTPOS.

34. Dnexrponus B pacmuase. DIEKTPOIH3 B PACTBOPE.

35. 3axons ®apazes. Brixos 1m0 TOKYy.

36. Kopposus MeTaIoB: XUMHYECKas, HIEeKTPOXMMHUECKAs.

37. 3ammra METaNNIOB OT KOPPO3UH.

INPUMEP BAPUAHTA 3K3AMEHAIIMOHHOI'O BUIETA
Buaer Nel

1. Yro Takoe suTponma? B kakux eamHmIax oHa m3mMepsercsa? Chopmynupyiite 2 U 3 3aKOHBI TEPMOAWHAMHUKHA. MOXKET 1
OBITH PHTPOITNS MEHBIIIE WK paBHA HYI0? OTBET MOSCHUTE.

2. Tlepeumcnute OCHOBHBIC BUABI XUMUYECKOH cBs3u. Kak oOpa3yeTcs TOT Wi HHOH BuA cBs3u? JlaiiTe MX XapaKTepUCTHKY,
MIPUBEIUTE TIPUMEPHI BEILECTB.

3. TlepeuuncmuTe CBOWCTBA PACTBOPOB HEIIEKTPOIUTOB. KakuM 3aKOHAM OHU MMOTYHHSIOTCS?

4. Kak 3aBHCHT CKOPOCTh XMMUYECKOH peakiMu OT KOHIeHTpamuii peareHToB? CHopMynupyiTe 3aKOH ICHCTBYIOIUX Macce
JUISL CKOPOCTH XUMMYECKOW peakuuu. [IpuBeaure ero maremMatuueckoe BbIpakeHHE. UTO Takoe KOHCTaHTa CKOPOCTH
peakuuu? OT yero oHa 3aBUCHUT?

5. CdopmynupyiiTe OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHS MacChl, 3aKOH ABOTaJpo, 3aKOH DKBHBAJEHTOB, 3aKOH
TIOCTOSTHCTBA cocTaBa. [Ipn KakuX yCIOBHUSX M AT KAKUX CHCTEM OHH ITPUMEHUMBI?

6. PaccunraB 3HaueHHE M3MEHEHNUs 3Heprun ['mbOca, ycTaHOBHUTE, B KAKOM HAIIPABICHHH MOJET MPOTEKaTh peakuus npH 25
°c.

Fezo3(m3) + 3C(gpa(])um) = ZFE(mB) + 300@

7. Kakue mnponykTel oOpasyroTcss mpu 3JeKkTpoiu3e BogHoro pactBopa MQCI,? Hamummre ypaBHEHUsS 3IEKTPOIHBIX
npoueccoB. Kakue konmuecTBa NpoJyKTOB 00pa3yloTcs Ha 3JIEKTPOJiaX, €ClI MPOIMYyCKaTh Yepe3 PacTBOp TOK B TEUECHHUE
yaca cuioi 2,5 A?

8. HamumuTe 31eKTPOHHYIO KOH(HUrypaluo atoMa Br B OCHOBHOM U BO30Y)XJICHHOM COCTOSTHHU. YKQKUTE BaJCHTHOCTh W
IIPpUMEPHIL CoeﬂHHeHI/Iﬁ B OTUX COCTOAHUAX.

4 METOANYECKHUE MATEPHUAJIbI

I[J'ISI obecrieueHuUs mnmpounoecca O6y‘16HI/I$[ U peIICHUuA 3a4av O6y‘{€HI/I$I HCIIOJIB3YIOTCA CJICAYIOHIUC
MaTtepualbl:

—  METOJMYECKHE MaTepHajbl, ONpeAeNionie Mpoleaypbl OlECHUBAHHUs 3HAHUM, YMEHHI, HaBBIKOB M (WJIN)
OTIBITA JICATENFHOCTH, XapaKTEPU3YIONIHUX Tarbl (opMUpOBaHMs KOMIIETEHIIHI, B COCTABE!

OcHoBHas1 TUTEpPaTYpa
1. Koposun H.B. Obmiast xumus : yueOHUK 1115 BTy30B / H. B. KopoBuH. - 7-¢ u3z., ucnp. - M. : Beicinas mikona,
2006. - 556[4] c. : un., Tadn. - (IToGeauTenp KOHKYpca Y4eOHUKOB). - bubmuorp.: c. 546. -Ilpeam. ykas.: c. 547-
558. (aynim: 218 5k3; cuzl: 1 3k3.; cuz5: 1 3k3.; Beero 220 3k3.)
2. OcHoBBl 00mell W ¢usnueckod XuMuM [DIEKTpOHHBIH pecypc]: YueOHoe mnocobue/ M.B. TuxoHosa,
N.A.ExumoBa; ToMckuii TOCYJapCTBEHHBI YHHBEPCHTET CHCTEM YIpaBieHus M paauodnekTpoHukn (Tomck),
Kadenpa pannosnekTpoHHBIX TEXHOJIOTUH 1 SKOJIOTMIECKOr0 MOHUTOPHHTA. - DJIEKTPOH. TEKCTOBbIE JaH. - TOMCK:
2015, 200 c. ( https://edu.tusur.ru/training/publications/5136)
JonoaHuTe/ILHAS INTEpaTypa
1. 'munka H.JI. Ob6mas xumus : yue6Hoe mocooue st By3oB / H. JI. ['munka. - 11-e uzn. - M.-J1. : Xumus, 1964. -
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2. AxmeroB H.C. Heopranuueckas xumus : yaeObHoe mocodue st By3oB / H. C. AxmeToB. - M. : Beiciias mikorna,
1969. - 638[2] c. : un. - [Ipenm. ykas.: ¢. 629-639. - b. 1. (cu3l: 1 3k3.; aymr: 12 3k3.; cu35: 2 3k3..; Bcero 15 3k3.)
3. Xwumus: Yuebnoe mocobue / I'. B. Cmupnos, I'. M. Slkynuna; MunucrepctBo obpazoBanusi Poccuiickoit
®enepanyy, TOMCKHE TOCYZapCTBEHHBI YHHBEPCHUTET CHUCTEM YIPAaBICHUS W paanodjiekTpoHuku, Kadenpa
TEXHOJIOTHH PaJHOdIeKTPOHHON ammapatypsl. - Tomck : TMIZIO, 2000. - 157 c. : nwn. (aymm: 27 9k3.; cuzl: 3
9K3.; cu3S: 19k3.; Bcero 31 3K3.)
4. I'mmaka H.JL. 3amaum m ynpakHeHUs 10 oOmiei xumun : YdeOHoe mocodue s By3os / H. JI. I'munka. - 20-e
3., ctepeoTut. - M. : Xumus, 1973. - 263[1] c. : mi. - b. 1. ( aymm: 37 9k3.; cu3l: 19k3.; Bcero 38 7Kk3.)
5. YUukun E.B. Xwumus [Tekcr]: yue6Hoe mocobme / E. B. UukuH; MuHHCTEPCTBO 00pa3oBaHHMsS M HayKH
Poccutiickoit denepannu, ToMCKkuil TOCyIapCTBEHHBI YHUBEPCUTET CHCTEM YIPABICHUS U PATUOIECKTPOHUKHU
(Tomck), @akyabTeT TUCTAHITMOHHOTO 00ydeHus. - Tomck: Db Kontent, 2012. - 170 c.: wir. - bubmuorp.: ¢. 157.
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(aymm: 57 9x3., cusl: 3 3k3., cus5: 2 9K3.; Bcero 62 7K3).

6. Xumus [DnekTpoHHBIN pecypc] : yueOHoe nocobue / E. B. Unkun ; ToOMCKMiA TOCYTapCTBEHHBIH YHHUBEPCUTET

CHUCTEM YIIpaBlieHus U paanodnekTponuku (Tomck), Kadenpa pannosnekTpoHHBIX TEXHOJIOTHH U SKOJIOTHIECKOTO

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

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

Y4eOHO-MeTOAHYECKHE MOCOOHS U MPOrPaMMHOe o0eciiedeHue

J1s1 obecneveHust TUCHMILIMHBI HCIOJIB3YIOTCA ciaenyromue Y MII:

1. Xumus [DnextpoHHbld pecypc]: Meronndeckue ykazaHus Ui TPOBEACHUS MPAKTHYECKUX 3aHATHH H
OpTaHU3alli CaMOCTOSITENILHON PabOoThl CTYJEHTOB MO AucuuIuInHe «Xumusa»/ Tuxonosa M.B; 2015. - 21 c.
(https://edu.tusur.ru/training/publications/5137)

2. Yuxun E.B. JlaGopatopHbie pabotbl mo xumuu [Tekct]: yueOHO-meTommueckoe mocobue / E. B. Uukuw;
MunuctepcTBo oOpazoBanusi U Hayku Poccuiickoit @epepaunu, ToMckuil TOCyOapCTBEHHBI YHUBEPCUTET
cucteM ympaBieHus U paamodnektpoHukn (Tomck), Kadempa pagmosneKTpoHHBIX TEXHOJOTHH U
sKosiornyeckoro MoHuTopuHra. - Tomck : TYCVYP, 2012. - 77 c. : ., tabn. - bubmmorp.: c. 73. (aym: 45 ok3.,
cusl: 3 9Kk3., cu3S : 2 9K3.; Bcero 51 3K3.)

3. UYukuu E.B. C6opuuk 3amay mo obmieii xumnu [Tekct] : yuebHO-MeToanueckoe mocobue / E. B. Unukun; per.
kaua. xuM. Hayk A. W. Namanos; per. C. fl. AnexcanapoBa; MHHHCTEPCTBO 00pa3oBaHusI M Hayku Poccuiickoit
®enepannu, ToMckuit ToCyAapCTBEHHBIN YHUBEPCUTET CHCTEM YIIpaBlIEHUS M paauoaieKTpoHuku (Tomck). -
Tomck: ToMCKkHif TOCYapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUA U paauodiekTpoHuku, 2015. - 296 c.
(POTOM: 50 3k3.; cu3zl: 1 3k3; cu35: 5 9k3.; ayHi: 48 3Kk3.; Bcero 100 3k3.)

4. YuxuH E.B. JlaboparopHbie paboTsl 0 XUMHHN [ DIEKTPOHHBIN pecypce] : yaeOHo-MeToauaeckoe mocodue / E. B.
UukuH ; ToMckMii TOCyJapCTBEHHBIH YHHBEPCUTET CHCTEM YIIPaBIEHUS M Paguo31eKTpoHUKH (Tomck),
Kadenpa pamnos1eKTpoOHHBIX TEXHOJIOTHH W 3KOJOTHYECKOTO MOHHTOPHHTA. - DIEKTPOH. TEKCTOBBIE JaH. -
Tomck: [6. u.], 2012. - on-line, 78 c. - b. . ( http://edu.tusur.ru/training/publications/3020)

5. Yukun E.B. COopHuUK 33/1a4 1 yIpaKHEHHH 110 001mel xumuu [Dnektponubiid pecypc] / E. B. Uukun; ToMckuit
TOCYJapCTBCHHBIH  yYHHUBEPCUTET CHUCTeM ympasieHus u  panuodnektponuku (Tomck), Kadenpa
PaAMORIIEKTPOHHBIX TEXHOJIOTHIA M 3KOJOTHYECKOTO MOHUTOPHHTA. - DIEKTPOH. TEKCTOBBIE MaH. - ToMck: [0.
u.], 2012. - on-line, 220 c. - b. u. (http://edu.tusur.ru/training/publications/642)

28
CornacoBaHa Ha noptane N2 1095


http://edu.tusur.ru/training/publications/1138
http://edu.tusur.ru/training/publications/3020

