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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 11O JNCHUIIJIMHE

Kareropus (rpymnma)
KOMIIETEHIINH

Ko n nHaumenoBaunue
KOMIIETEHIINHU

Ko n nHaumenoBaunue
WHIMKATOPA JOCTUXKE-
HUS KOMIIETEHIIUN

HaumenoBanue nokasa-
TeJsl OLICHUBAHUS pe-
3ynbTara o0y4eHus 1o
JTUCHHUTIIINHE

O6menpodeccuoHaabHbIE

KOMIICTCHII N

OIIK-1. Cnocoben
HCIIOJIb30BaTh MaTe-
MaTHYECKHE, €CTCCT-
BEHHOHAYYHBIE U
WH)KEHEPHBIC 3HAHUS
JUTSL pEIICHUS 3319
cBoel mpodeccuo-
HAJILHOH JIeATCIIHLHO-
CTH

OIIK-1.1. Ananusupy-
€T U KIACCUPUIUPYET
(bU3MYeCKre U XUMHU-
YeCKHEe MPOIIECCHI,
MPOTEKArOIINe Ha 00h-
eKTe pohecCuOHAIb-
HOW JIeSITeJIbHOCTH.

B pesynbraTte ocBoeHus
JACITUTUTHHBI 00y YarOIInii-
sl JOJDKEH

3HATb: OCHOBHBIC 3aKOHBI
XUMHH, CTPOCHUE aTOMa U
XUMHUYECKYIO CBSI3b, I1€-
PUOAMYHOCTH CBOMCTB
3JIEMEHTOB, PEAKIIMOHHYIO
CIIOCOOHOCTH BEIIECTB,
o011re 3aKOHOMEPHOCTH
OCYIIECTBICHUS XUMHUYE-
CKHX IPOIIECCOB, JAHC-
MIEPCHBIE CUCTEMBI, TEOPE-
TUYECKHE OCHOBBI OITHCA-
HHUSI CBOMCTB pacTBOPOB,
OKHCTIUTENIBHO-
BOCCTAHOBUTEJIbHBIE CUC-
TE€MBI, BLICOKOMOJIEKY-
JIIPHBIE COEAUHEHUS, XU-
MHUYECKYIO UACHTU(UKA-
IIHI0, CBOMCTBA XUMUYE-
CKHX DJIEMEHTOB U UX CO-
€IMHEHUH, COCTaBIISIO-
IIUX OCHOBY CTPOUTEIb-
HBIX MaTepHAJIOB.

YMern: yka3aTh 3aKOHBI U
npaBuia, XMMUYECKUE
CHCTEMBI, CBONCTBA Be-
IIECTB, ONMUCHIBAIOIINE
JTAHHbIE XUMUYECKUE SIB-
JIEHUS, BBIICTIATH KOH-
KPETHOE XUMHUYECKOE CO-
JIep>KaHUe B MPUKIIATHBIX
3aj1a4ax npodeccruoHab-
HOM IeITeTbHOCTH.
Bnajerb: HaBbIKamMu IMpu-
MEHEHHSI OCHOBHBIX 3aKO-
HOB XUMUH, XHUMHYECKUX
CHCTEM U CBOMCTB 3JIEMEH-
TOB U UX COCOUHEHUU IJIs
penIeHus: Ha COBPEMEHHOM
YPOBHE BOIIPOCOB, BO3HH-
KalIIUX B TpodeccHo-
HaJbHOU NEeATEIbHOCTH.




OIIK-1.2. Beibupaer
JUTSL PEIIeHUs 33129
npodecCuoHaTbHOM
NesSTeNbHOCTH PyHaa-
MEHTAaJIbHBIE 3aKOHBI,
OIIHMCHIBAIOIITUE U3Y-
YaeMbIii ITPOIeCcC WIN
SIBJICHUE.

3HaTh: 00IIKE 3aKOHO-
MEPHOCTH OCYILECTBIIE-
HUSl XUMHUYECKHX TpoIiec-
COB, OCHOBHBIE ITOHSTHA U
3aKOHbI XUMHUYECKOU Tep-
MOAVUHAMHUKY U XUMHYE-
CKOU KMHETHUKU, KPUTEPUU
BO3MO>KHOCTH CaMOIIPO-
W3BOJIBHOTO ITPOTEKAHUS
MpOLECCOB. 3aKOHOMEP-
HocTu npoTtekanust OBP,
pAIl HANPSDKEHUH MeTall-
JIOB, TEOPETUYECKHUE OC-
HOBBI AJIEKTPOJIN3a, 3aK0-
HBI 3JICKTPOJIN3a, JJEK-
TPOXUMUYECKHE MTPOLIEC-
CbI, ME€TOABI 3alIUTHI OT
KOPpO3UH, TEOPETUUECKUE
OCHOBBI OIIUCAHUS
CBONCTB PacTBOPOB, TEO-
PHIO 3JIEKTPOJIUTHUECKOHN
JIACCOLMALU, OCHOBHBIE
3aKOHBI PACTBOPOB

YMeTh: BBISBIATH U KJIac-
cuuupoBaTh pusnde-
CKHE W XUMUYECKHUE TPO-
[ECChI, MPOTEKAIOMINe Ha
o0BekTe mpodeccruoHalb-
HOU JIeTeTLHOCTH, BHIOH-
patb 6a30BbIe (PUIMUECKHE
U XMMHYECKHE 3aKOHBI
JUISL peIIeHUs 33124 [IPo-
(heccHOHANIBHOM JIeATeNb-
HOCTH.

Baaners: npuMeHsTh Ha-
BBIKM M YMEHHUS pacueTa
OCHOBHBIX TEPMOJMHAMHU-
YECKHUX U KHHETHYECKUX
MapaMeTPOB XUMUYIECKUX
MIPOIIECCOB, BEMUYMHBI pH,
1P, koHUIIEHTpanMi U pas-
JIMYHBIX KOHCTAHT PacTBO-
POB IIEKTPOJIUTOB U He-
JNIEKTPOJIUTOB U UX
yIpaBIIEHUEM [T OTIpeze-
JICHHS! MEXaHU3MOB TIPOTe-
KaHUsI XHMHUYECKHUX MPO-
LIECCOB U pEIIECHNS TPO-
(hecCHOHATLHBIX 32129 .




2. MECTO JUCHUIIVINHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenuus OITIK-1 CriocoOeH UCI0JIb30BaTh MaTeMaTHYECKHE, ECTECTBEHHOHAYYHbBIE U
WHXCHEPHBIC 3HAHUS JUTSI PEIICHUS 3a]1a4 CBOeH MpoeCCHOHATBHON ACSITETbHOCTH
JlarHast KoMIieTeHIUsT GOPMUPYETCS CIEAYIOMUMHI JUCIUILITTHAMH.

Cragus HanmMeHOBaHUS AUCIUILTAHBI
1 MaremaTuka
2 dusnka
3 WmxenepHas rpaduka 1 OCHOBBI KOHCTPYKTOPCKOM JOKYMEHTAIIMH
4 OO0m1ast 1 HeOpraHuvecKas XuMust
5 Opranndeckasi XUMHUS
6 dusznueckass XUMH
7 Konnonanas xumus
8 [TpoMbIIIIICHHAS SKOJIOTHS
9 Mexanuka
10 MarepuanoBeieHuE
11 OCHOBHI siJIepHON (PUBHUKH
12 TeXHOJIOrHsI OCHOBHBIX MAaTEPHAIOB COBPEMEHHON YHEPIETHKHU
13 IloaroroBka u npouenypa sanuTsl 1 3amura BKP

' B ta6miue JOIDKHBI ObITH PEICTABICHE! BCE AMCIMIUIAH H(MIIK) MPAKTHKH, KOTOPhIE (HOPMHUPYIOT KOMIICTEHIIO B COOT-
BETCTBUH C KOMIIETEHTHOCTHBIM IUIAHOM. JIMCIMILIMHBI M(MIIM) NPAKTHKKA YKa3blBaTh B HOPSAIKE MX U3y4YEHUs 10 y4yeOHO-
My IUIaHy.



3. OFBbEM JIUCIHIUIIJIMHBI

OOm1as TpyI0EMKOCTh JUCHUILINHEI cocTapseT 12 3ad. eaunui, 432 yaca.

dopma MPOMEKYTOUHOM aTTECTAUN

OK3aMCH, DK3aMCH

(oK3ameH, G depeHIPOBaHHBIH 3aUeT, 3a4eT)

Bunx yueOnol paboThl Bcero Cemectp Cemectp
4acoB Nel Ne 2

OO01mas Tpy10€MKOCTh TUCIUTUTHHBI, 4ac 432 216 216

KonrakTHasi pa6oTa (ay1uTOpHbIE 3aHATHA), B 180 90 90

T.Y.:

JIEKIIAU 68 34 34

J1ab0paTOpHBIC 68 34 34

MIPAKTUYECKHIE 34 17 17

IPYMIOBBIE KOHCYJIBTALMU B IEPUO TEOpETUYE- 10 5 5

CKOT0 00yUYEHHsSI ¥ IPOMEKYTOYHON aTTeCTalluu

CamocrosiTesibHasA padoTa CTYAeHTOB, BKJIIO- 252 126 126

Yyasi HHAMBHU/IYaJbHbIe H T'PYNIOBbIE KOHCYJIb-

TAlHH, B TOM YHCJIE:

KypcoBoii npoekr - - -

KypcoBas pabota - - -

PacuetHo-rpaduueckoe 3ananue 36 18 18

WNHuBuayanbHOE JOMANIHEE 3ajaHue - - -

CamocrosTenbHas paboTa Ha HOJATOTOBKY K ay/H- 144 72 72

TOPHBIM 3aHATHSIM (JIEKIIUH, TPAKTHYECKHUE 3aHS-

TUsl, 1Ta0OpaTOPHbBIE 3aHSTHUS)

dopma IpOMEKyTOUYHOU aTTECTAUU 36, 36 36 36

(oKx3ameH, 3aueT)




4. COAEP KAHUE JUCHUIIJIMHBI

4.1. ConepxxaHue JeKIIMOHHBIX 3aHATHI

HaumeHoBaHue TeM, UX coJlepP:KaHue U 00beM

Kypecl Cemecrpl

n/o

HaunmenoBanue pasnena
(kpaTkoe coziepKaHue)

Bunpl yueOHOM Harpy3ku u
UX TPYAOEMKOCTb, Yac.

Jlexmun

[IpakTnueckue

3aHATHA

JlaGoparopHsie 3

aHATHA

CaMocTosTenpHas

pabora

1. Kaaccudukauus, cBOWCTBA XHMHYECKHX 3JI€MEHTOB.

3JIEMECHTOB

IlepuoauyHOCTHL CBOMCTB

[IpocToe u cnoxkHOE BEIIECTBO, XUMUUYECKUN JIEMEHT.
Baxwuelile HeOpraHMYeCKUe COCIUHEHUS, HOMEHKIIATYy-
pa. Merayuibl 1 HEMETaJUIbI, MOJy4YEHUE, CBOMCTBA, MpPH-
MEHEHUE B TEXHUKE. XMMUYECKUE CBOWCTBA U MOJYy4YECHUE
OKCHUJIOB, THUIPOKCUIOB, KHUCIOT, cojieil. CBA3b MEXIy
KJIacCCaMU HEOPTraHWYeCKHX coearuHEeHHi. CBS3b CBOWMCTB
COEMHEHUIN C moJiokeHnem B llepuoamyeckon cucreme
.. Menneneena.

OcHOBHbIE 3aKOHbI XUMHH

OcHoBHbIC TIOHATHS (aTOMHAsI SIUHKIIA MACC, MOJIb, MO-
JSIpHBINA 00BEM, MOJIEKYJISIpHAsl U MOJIbHAs Macca, YKBHUBa-
JICHT, MOJIIpHAsl Macca SKBUBAJIEHTA, SKBUBAJIEHTHBIN 00b-
€M, apLUUaIbHOE JaBlIeHHE, OTHOCUTENIbHAS U a0COIIOT-
Hasl TUIOTHOCTH). ['a30BbIe 3aKOHBI (3aKOH KPATHBIX U 00b-
€MHBIX OTHOILIEHUH, 3aKOH ABOra/ipo, 3aKOH NaplLHaIbHbIX
naBlieHWH, 3aKkoH boitns-Mapuotra, ['eii-Jlroccaka, o0be-
JTMHEHHBIN 3aK0H, ypaBHeHHe MeneneeBa-Kianeiipona).
CrexnoMeTpruecKne 3aKOHbI (3aKOH MOCTOSHCTBA U CO-
XpaHEHHs MacChl, 3aKOH YKBUBAJICHTOB).

O01mme 3aKOHOMEPHOCTH OCYIIECTBJICHUSI XHMHYECKHX

MPOLECCOB

OCHOBHBIE TTOHATHS TEPMOJTUHAMUKN U XUMHUYIECKOM
KHUHETHUKU.

CKOpOCTh XMMHUYECKOM pEaKIIMM B TOMOT€HHBIX U IeTe-
POTEHHBIX cHcTeMax. 3aKoH JercTBus Macc. [IpaBuio
Bant-T'odda, ypaBHeHHEe AppeHunyca, SHEPreTHIECKHE
npod I XUMHUYECKUX MPOIIECCOB. XUMUYECKOE paBHOBE-
cue. Koncranra xummudeckoro papHoBecusi. @akTophl,
BIIMSIOIINE HA CMEIIEHHE XUMUYECKOIO PAaBHOBECHSI.
[Tpuniun Jle-Ilarense.

Dneprus. Bunabl sHepruu. TepMoauHaMUYeCKHE BEIU-
yunbl. [lapamerps! 1 Gpynkimn cocrostaus. M3o0apueie u

6

4

15




U30XOpHbIE Npolecchl. DyHKIMU COCTOSHUS CUCTEMBI: 3H-
TaJIBINS, SHTPOMHUS, SHeprus [ uboca. Duepreruyeckue

3¢ dexThl XMMUYECKUX peakiuil. du3nueckas CylHOCTh
SHEpreTudecKux 3((HeKToB XMMHUYECKUX peakuuii. Kpute-
pHii BO3MOKHOCTH CaMOITPOM3BOJIBHOTO IIPOTEKaHUs IIPO-
neccoB. OCHOBHBIE 3aKOHBI TEPMOJAMHAMMKH. 3aKOH ['ec-
ca. Omnupuueckoe npasuiio beptio-Tomcena.

TeopeTuvyeckue 0CHOBbI ONIMCAHNUS CBOIICTB PACTBOPOB

PactBopel. KosmuratuBHble cBoOWCTBa pacTBOpOB. Jluc-
MEPCHOCTh U AUCIepcHbIe cucTeMbl. CIOCOOBI BHIpasKEHUS
KOHIIEHTpalui pacTBopoB. 3akoHbl ['enpu, Payns u Bant-
o da. Teopus snexTponuTrueckoi auccounarus. Cuib-
HbIe U cialdbie >neKTponuThl. KoHCTaHTa M cTeneHs nuc-
counanuu. CBsi3p MEXIy H30TOHHMYECKUM Kod(hduimeH-
TOM W CTEIICHBIO JucconManuu. 3akoH pa3bamienus Oct-
Banpaa. [IpaBwiio bepromne-Muxaitnenko. YcinoBus mpo-
TEeKaHUsI MOHHO-OOMEHHBIX peakiuii. loHHOe mpowusBee-
HUE BOJbl, BOJOPOAHBIN noka3areinb. [IpousBenenue pac-
TBOpUMOCTH. ['mpponns coneir. Tunel ruaposmsa. Kos-
CTaHTa U creneHb ruaponusa. Pacuer pH kucior, ocHoBa-
HHUH, COJICH.

10

17

OKHCINTEIbHO-BOCCTAHOBHUTEILHBIEC CBOMCTBA BelIeCTB

CreneHnp okHCIEHHA 37eMEHTOB. OKUCIIEHUE U BOCCTa-
HOBJICHHE, OKUCIIUTEIN U BOCCTAHOBUTENH. THITBI OKUCIIH-
TEIbHO-BOCCTAHOBUTENBbHBIX  peakuuid.  CraHgapTHbIE
AJIEKTPOJHBIE NMOTEHUMAIBI. Psa HanmpspKeHHH METasuloB.
VpaBuenne Hepucra. Kpurepun HampapiieHHs mpoTeKa-
Hust OBP. CriocoObl ypaBHHMBaHUSI peIOKC-peakiuil (Mme-
TOJI JIEKTPOHHOTO OalaHCa U MOHHO-JIEKTPOHHBIN).
Bnusinue cpensl Ha xapakrep nporekanus OBP.

Hpoueccm, MPOTEKAKIIHE B 3JICKTPOXUMHUYECCKHUX CUCTEMAX

QHGKTPOXI/IMI/I‘IGCKI/IG SIBIeHUS. XUMHYECKIEe NCTOYHH-
KA DJeKTpU4eckoil sHepruu. Cxema TralbBaHUYECKOTO
aneMeHTa. KatoiHble 1 aHOIHbBIE IPOLECCHI, 3./1.C. TallbBa-
HUYECKUX 3JI€MEHTOB. THIIbI raJlbBaHUYECKUX 3JIEMEHTOB.
TeopeTnyeckre OCHOBBI AJIEKTPOJIN3a. 3aKOHBI AJIEKTPOJIH-
3a. [[puMeHeHune 37eKTpon3a B MPOMBIIIIEHHOCTH.

Koppo3us meramnoB. Xumuueckas (ra3oBasl) U 3J€K-
TPOXUMHUYECKask KOppo3us MeTayuioB. CTPYKTypa METalIoB
H €€ BJIIMAHUC Ha KOPPO3UMOHHBIC IIPOLCCCHI. Bimsune
BHYTPEHHUX M BHEIIHUX (PAKTOPOB Ha CKOPOCTb XUMHUeE-
CKOM Koppo3uu. TepMoAMHAMHKa KOPPO3HOHHBIX pPa3py-
meHuit. MeTopl 3aIUThl OT KOPPO3HUH.

4

CTpoeHne aToMa U BHAbI XUMHYECKOH CBA3H.

DNEKTPOHHOE CTPOECHUE aTOMOB M MOJIEKYJ U IepUoanYe-
CKasg CHCTEMa XUMHUYECKMX DJJIEMEHTOB. JIBOWCTBEHHAs
npupona aroma. BomHoBas ¢yskims. Ypasuenue Illpe-
nuHrepa. OCHOBHBIE IIOJIOKECHMSI KBAaHTOBOW MEXAHMKH.
Atomuble opOutanu. KsanroBble uymcna. IlpaBuma mo-
CTPOEHHMS] MHOTOIEKTPOHHBIX aTOMOB: npuHuun llaynm,




npaBuia KieukoBckoro u Xynnaa. [Ipuunnbel oOpazoBaHust
XUMHAYECKON CBS3U. BUIBI XUMHYECKOU CBSI3U: KOBAJICHT-
Has, MOHHAs1, MeTaJIIn4YecKas, BogopoaHasi. OCHOBHBIE Xa-
PaKTepUCTUKU XHMMHUYECKOW cBsa3u. Hacelmaemocts, Io-
JSPHOCTh W HANPABICHHOCTh KOBaJEHTHOW cBs3u. KoBa-
JIEHTHOCTb ¥ KOOPAMHALIMOHHOE YMCIIO aTOMOB. Jlenokanu-
3anusa cBsized. [loHsTHe 0 TMOpHUIM3aLUKU aTOMHBIX OpOu-
tanei. OnpeneneHue KpPaTHOCTU CBSI3U. DJIEKTPOOTpHUILA-
TEJIBHOCTh ATOMOB. MEXMOJEKYISIpHbIE B3aMMOJICHCTBHUS.
OCHOBHBIE TOJIOKEHUS METOJ1a BAJICHTHBIX CBSI3€U U METO-
Ja MOJIEKYJApHBIX opbOutaneil. OmnpeneneHue KpaTHOCTH
CBSI3U.

8. CTpOCHI/Ie H CBOMCTBA KOOpANHAIIUOHHBIX coeTUHEeHH I

Knaccugukanus, HOMEHKIATypa, CTPYKTypa, AHCCOLUa- ) ) )
1us. [loHsATHe 0 LIeHTpaIbHOM aToOMe, JIMraH/AaX, BHELIHEH
U BHYTPEHHEHW KOOpAMHAIMOHHBIX cepax, 3apsae KoM-
IIeKCHbIX yacTul. OOpa3oBaHue KoOMILIEKCOB. CriocoObl
MOJYYECHUS! W Pa3pylICHHUs] KOMIUIEKCHBIX COEIMHEHHI.
HpHpOIla XUMHUYECKON CBSI3M B KOMINJIEKCHBIX COCIUHCHU-
AX. BTOpI/I‘-IHaﬂ Jucconuanuss KOMIIJICEKCOB. Koncranra ne-
CTOMKOCTH.

9. HpeBpame}me XUMHNYECKHUX IJIEMCHTOB

SIBneHue paaoaKTUBHOCTH, SIICPHBIA pacIaj, paguoaK- 2 ) 2
TUBHBIE PsAAblL, sSAepHbIe peakuuu. CHUHTE3 3JIEMEHTOB.
SnepHble peakiu B IPUPOJIE U MPOMBIIIIIEHHOCTH. 3allln-
Ta OT PAAMOAKTUBHOIO M3JTy4YCHHUSI.
Hroro 34 17 34 72
Kypcl Cemectp 2
Bunel yueGHOI Harpy3ku u
UX TPYIOEMKOCTb, Yac.
0 u
No HaumenoBanue pasnena = 2
/1 (KpaTkoe colepIKaHue) 8 ) ®
= Zx|5 |85
s E=|la =legs 8
= 2 5|9 H|Ig T §
[ s X |1¢ Z|=2 A
5 & T|s S35 'S
= E &R S0 & 9
10. XumMusA S-3JIeMEHTOB MEPUOTHIECKOI CHCTEMbI M UX COeMHEHUH
4 2 4 8

OO0mmas XxapakTepUCTHKa, dJICKTPOHHOE CTPOCHUE, BAICHT-
HOCTHU, CTENICHU OKHCIIEHUS, HAXOXKJIEHUE B MPUPOJE, TO-
aydyenue. OTHOIIEHHE S$-3JIEMEHTOB K MPOCTHIM M CJIOXK-
HBIM coeMHEHUsM. OKCUIBI U THIPOKCH]IBI S-3JIEMEHTOB.
OcoOeHHOCTH TUTHS, OCPUIUTHS U MarHHSL.

Baxueitine npencraButenu snemeHtoB [A u IIA
rpymi. Kap6onar u ruapokapOoHaT Hatpus. PactBopumoe
cTekn0. OU3NKO-XUMUYECKHE OCHOBBI TIOMYUYEHUS, THApa-
Talluu U TBepleHus. VI3BeCTHSIKU, Meprenu, TUIC, aHTHUJI-
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puT. OCHOBBI XUMHH BO3QYUIHBIX BSXKYIIUX BEIICCTB, HEC-
ramcHad 1 ramcHast U3BCCTb, T'MIICOBBIC BSIXKYIIUC BCIICCT-
Ba. DuzuKo-xuMHYecKas npupoga MnpouccCCoB CXBAaThbIBa-
HUA U TUApAaTallMi BO3AYLIHBIX BSKYIIUX. KecTkocTh BO-
JBbI. MGTOI[BI YMAT4YCHUA BOOBI. PaI[I/IoaKTI/IBHBIG N30TOIIbI S
—DOJICMCHTOB.

11. Xumus p-asnementos |11-1V rpynn nepuoanueckoii cucremMsl u

HX COeIUHEHUI

DNEKTPOHHOE CTPOECHUE, BAJEHTHOCTH, CTEIIEHU OKHC-
JIEHUs, HAXOXJEeHUe B Ipupoje, noiaydyeHue. OTHOLICHHUE
p-anemenToB IIIA-IVA rpynn K IpocThIM U CIIOKHBIM CO-
€/IMHEHUSIM.

Baxneiimue mnpencrasutenu p-aieMmeHtoB [IA-IVA
rpyni. OKcuJ U TuApoKcu] anroMuHusa. KommekcHas mne-
pepabdotka HedenuHa. AIOMHHATHI U THAPOATIOMHHATHI.
[Tpumenenue Al u ero criIaBoB B CTPOUTENILCTBE.

OxcuJ KpeMHus, €ro noJuMop@Hble MOAM(PUKALUY,
XxuMuyeckue cpoiictBa. KpemHueBble KucioTbl. CHIIMKATHI.
Munepanel nopTiaHaueMeHTHOro kiauHkepa. Cocras Le-
MEHTHOro kamHs. CTeksio U creknomarepuaibl. CUTaIbL.
Kepamuka. Orueynopsl.

4

2

4

12. Xumus p-aaementos V- V| rpynn nepuoanyeckoii cucreMbl U HX €O

eIMHEeHU

PacnpoctpanenHocts B mpupone. Ilomyuenune u

n3nnyeckue cBoiictBa. CTpoeHHe aToMa, CTENEHU OKHC-
JeHUs U BaJeHTHOCTH. OTHOILIEHHE K NMPOCTBIM U CIIOXK-
HBIM BEIIECTBAM.

Oxcubl a30Ta, noiaydeHue u cBoiictsa. OcobeHHOCTH
pasnoxeHust HUTpaToB GocdaTos, coneit ammonust. ['u-
pokcubl azora u pocdopa. Mcrnonb3oBaHue CoeTMHEHU I
VA rpynmnsl B CTPOUTENBCTBE.

Baxmuelimme coequHeHus Kucioponaa (Boaa, MEepOKCHU
Bosopoza). CepoBogopoa. OKCHIIBI U TUAPOKCUABI CEPBHI.
Cynb¢aTsl, TpUMEHEHHE B MPOMBIIIJICHHOCTH CTPOUTEIb-
HBIX MaTepHalIoB. Peakuun oGHapyxenus HoHOB: 2, SO5°
, SO4*

KucnoponHble coeMHEHUs TaJOr€HOB, OKCHAbI U TU-
pokcuabl. OcobeHHOCTH B3auMoJeicTBUs (Topa ¢ IMpo-
CTBIMH ¥ CIIO)KHBIMH BelIecTBaMH. HeKoTopble TexHUde-
CKHUe NpoayKThl. MuHepanuzatopsl. [1maBukoBas KMCIOTA.

6

2

12

17

13. .Xumus d-3;iementoB |B-111B rpynn nepuoanveckoii CMCTeMbI M MX COETHHEHUTT

DnekTpoHHOe cTpoeHue. [IpuumHbl 00pa3oBaHUS CO-
enquaenuit co C.0.=+3. Haxoxnaenue B npupoae. Ouznko-
MEXaHUUYECKUE M XUMHUYECKHE CIOCOOBI MOJYYCHUS TPO-
CThIX BemiecTB. OTHOIIEHUE K IIPOCTHIM U CIIOKHBIM Bellle-
cTBaM. Porns koMIuiekcooOpazoBanus B mepeBojae Cu, Ag u
AU B pactBop. OKCHABI B THAPOKCUIBI. MalaxuT U Jlazy-
put. Ilpumenenue.

[Ipuunna oTiawums cBoiictB diementoB |IB u 1B
TPy OT CBOWCTB OCTaNbHBIX O-31eMeHTOB. BakHelme
MuHepasibl. PegkozemenbHbie 5ieMeHThl. [lonydenne. Ot-

6

2

4

9
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HOIIEHHWE K MPOCTBIM M CJIOXKHBIM BemiecTBaM. CBoiCTBa
BakHEHIUX coeauHeHnii. OCOOEHHOCTH CBOWMCTB SC.
[Ipumenenue. Mepsl O6e3omacHocTH npu padote ¢ HQ u ee
COCIMHCHUSIMU.

14. Xumus d-3ementoB VIB-VIIB rpynn nepuoanyeckoii cucTeMbl H HX COeIHHEHHUI

OnekrponHoe crpoenue. Haxoxnenue B npupose. Ilo- 4 2 4 8
nydenue. OTHOIICHUE K MPOCTBIM M CIOKHBIM BEIIIECTBAaM.
CaoticTtBa okcuioB u ruapokcuaoB Cr, Mo, W. Oxkcuabl
Mapranna. [Ipumenenune. AOpa3uBbl M PEKYIIUEC HUHCTPY-
MeHTBI Ha ocHOBe Kapoumo WC, MoC. Huxpom. Hepxka-
Beromias cranb. Kepmersl, conepkamue, Cr, Mo, W.

15. Xumus d-asnementoB 1VB-VB, VIIIB rpynn nepuoanyeckoii cucreMbl H MX COeTH-
HEHUH

OnexktponHoe ctpoenue. Haxoxnenue B mpupoae. Ilo- 6 2 6 11
nydenue. OTHOLICHHE K MPOCTHIM U CJIOHBIM BEIIECTBAM.
CaoiicTBa BaXHEHIIMX COeAUHEHUU. MeTamiokepaMuka.
TuTtan — KaKk KOHCTPYKIMOHHBIA MeTail. @uonutsl. [{up-
KOHOBBIE M LIUPKOHHUEBBIE orHeynopsl. [lonyuenue, cBo-
crBa u npumeHenne kapouaoB NbC u TaC. KapGouusl u
rugpokeupl Fe, Co, Ni. KadecTBeHHbIC peakiuu Ha CO-
eIMHEHUS )Keie3a Fe+2, Fe*s [IpumeHeHue

16. Xumus f-3j1eMeHTOB MepHOAMYECKOI CHCTEMbI H MX CO€IMHEHHI

OnexktponHoe ctpoenue. Haxoxnenue B mpupoae. Ilo- 4 5
nyudeHue. OTHOILIEHUE K MPOCTBIM M CJIOKHBIM BEILIECTBAM.
CBoiicTBa BAXHEUIIINX COECIUHEHUIA.

| Horo | 34 | 17 [ 34 | 72




4.2. Conep:kanue NPaKTHYECKUX (CEMHUHAPCKHUX) 3aHATHI

12

K-Bo
Ne HanmeHnoBanue . K-Bo
Tema npakTU4ecKuX 3aHATUN 4acoB
n/m | pasaena IUCIHILTHHBI 4acoB
CPC
Cemectp Ne 1
Knaccudukanus, cBoii- | HoMeHkIaTypa U CBOMCTBa OCHOBHBIX KJIACCOB
1. | cTBa KJIAaccOB Heopra- | HEOpraHWYECKUX coeauHeHuit [5] crtp. 28-37, 2 2
HU4Yeckux coeaunenuit | [3] crp. 4-15
OcHoBHbIE 3aKOHBI XU- | CTEXHOMETPUUECKUE PACUEThl B XUMHUUYECKHX
2. . 2 2
MUHU cucremax [5] crp.8-28; [3] 16-32
CKopocTh XMMHUECKOHN peakuuu. XUMHUECKOe 5 5
3 O6umue 3akoHOMepHO- | paBHOBecue [5] ctp. 79-94; [3] ctp. 66-79
CTH OCYILIECTBICHUS | DHEPreTUKa XUMHUYECKUX peakiuil. XUMHKO-
XUMHUYECKUX IIPOLIECCOB | TEPMOJMHAMHYCCKHE pacyeTsl [5] cTp. 66-79; 2 2
[3] cTp. 61-65
CrocoObl  BBIpaXEHHUS COJAEPKAHUS PACTBO-
Teopernueckie octopy | PEIHOTO  BELIECTBA B PacTBOPE. PactBopu- 2 2
4. p . MocTb. [5] ctp. 95-109; [3] ctp. 47-60
OTMCaHUs CBOMCTB pac-
TBOPOB Wonnble paBHOBECHS B pacTBOpax 3JEKTPOJIU-
' TOB M HEAIEKTPOJUTOB. ['maponus coneit. [5] 3 2
crp. 111-138; [3] 80-94.
OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
OkuCIUTENBHO-
CocraBiieHHEe HWOHHO-JIEKTPOHHBIX YypaBHE-
5 | BOCCTaHOBUTEJbHBIE N 2 2
CBOJCTBA BEIIECTE HUi. OCHOBBI 3neKkTpoxumuu. [5] ctp. 139-
173; [3] cTp. 101-119.
OmnpeneneHne BaJEHTHOCTH M CTENIEHU OKHC-
J€HUS 10 DJEKTPOHHBIM U  3JIEKTPOHHO-
rpaguueckuM ¢dopmynam atomoB. Omnpenene-
CrpoeHne aroma u Bu- pag popmy el
6. . HUE TWNa TUOpuUIu3alUuu, KOH(Uryparuu u 2 2
JTbI XUMUYECKON CBSI3U o
reoMeTpuueckoil Gopmel Monekyn. [lapamer-
pBI XUMHYeCcKOM cBsi3h. [5] ctp. 37-65; [3] cTp.
33-46.
NTOI'O: 17 17
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K-Bo
HaumenoBanue . K-Bo
Tema npakTUYEeCKUX 3aHATUI 4acoB
paszena JUCIUTUTHHEI 94acoB
CPC
Cemectp Ne 2
XUMHS S-3JIEMEHTOB .
o XuMHUsI S-2JIEMEHTOB TIEPUOTUUECKON CUCTEMBI
MEPUOINYECKON CHUCTE- o ran. 2 2
. u ux coequnenuii [1]; [4]
MBI U X COCIMHEHUI
XuMus P-31E€MEHTOB
[11-1V rpynn nepuonu- | Xumust p-anementos |-V rpynn nepuoanue- 2 2
YEeCKON CHCTEMBI M UX CKOM cucTeMbl U MX coeaunenuii [1]; [4]
COEIMHEHU I
Xumust p-3eMeHToB V-
VIl rpynn nepuonuye- | Xumus p-anementos V- VII rpynn nepuonu- 2 2
CKOM CHCTEMBI U MX CO- | YECKOH CHCTEMBI M UX coenunenuii [1]; [4]
€IMHCHUI
Xumust d-37€MEHTOB
IB-11IB rpynn nepuo- Xumust d-anementoB IB-11IB rpynn nepuoau- 2 2
JMYECKOM CHCTEMBI U 4eCKOI CHCTEMBI M uX coenunenuii [1]; [4]
HUX COeIUHEHUN
Xumust d-37€MEHTOB
VIB-VIIB rpynn ne- Xumust d-anementoB VIB-VIIB rpymnm nepuo- 2 2
PHONYECKON CHCTEMbI | TUYECKON CHCTEMBbI U UX coeaunenuii [1]; [4]
U UX COeIUHEHUN
Xumus f-anemeHTOB .
. Xumust f-351€eMEHTOB MEPHOAMUECKON CUCTEMBI
MEPUOIUYECKON CHUCTE- o . 5 5
. u ux coeaunenuii [1]; [4]
MBI U MX COCMHEHUI
NTOI'O: 17 17
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4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHH

K-Bo
Ne HanmeHnoBanue K-Bo
Tema nabopaTtopHOro 3aHATUS 9acoB
n/m | pasiena IUCIHILTHHBI 4acoB
CPC
Cemectp Ne 1
Knaccudukanus, coii- | Texauka Ge3omacHOCTH M TpaBuiia paboThl B
1 |crBa KkmaccoB Heopra- | Jaboparopuu. HoMeHknaTypa u CBOMCTBa OC- 4 4
HUYECKUX COCTUHEHUH | HOBHBIX KJIACCOB HEOPTraHMYECKUX COCAMHEHUHN
OcHOBHbBIE 3aKOHBI XH-
2 MU CrexruomMeTpriecKue 3aKOHbl XUMUHU 4 4
Brnusinue KOHIEHTpaluu KOMIOHEHTOB U TeM-
3. | OOmue 3aKOHOMEPHO- | IepaTypbl Ha CKOpPOCTh peakuuii. CmemieHue 4 4
CTH OCYIIECTBIICHHS | XUMHUYECKOTO PABHOBECHSI.
4 | XMMHUECKHX NPOLIECCOB Omnpenenenne TEMIOBBIX A(PPEKTOB XHUMUYE- 4 4
CKHUX MPOIIECCOB
5 [IpuroroBnenue pacTBOpOB 3aJaHHON KOHIICH- 9 9
TpalyH.
Teopernyeckne OCHOBBI T
6 | ommcamms coiicts pac- | AOHHBIE PaBHOBECHA B PacTBOpAX OIEKTPOIH- 4 4
TBOPOB. 10B.
7 I'maponus conei. 4 4
OKuCIUTENTHHO- .
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
8 | BocCTaHOBHTEIILHBIE . 4 4
o 3JIEMEHTOB M UX COEIMHEHUH.
CBOICTBa BEIECTB
[Ipoueccsl, mnporekaro-
9. | mme B 2NMEKTPOXUMHUYE- | DIEKTPOXUMHUYECKHE MTPOIIECCHI 4 4
CKHX CHCTEMax
NTOI'O: 34 34
K-Bo
No HanmenoBanue K-Bo
Tema nabopaTtopHoro 3aHsaTus 9acoB
n/m | paszgena AUCHUTIIMHBI 4acoB
CPC
Cemectp Ne 2
Xumust S-3JIEMEHTOB
1 nepuoandeckoi cucre- | TexHuka 0e30MacHOCTH W MpaBHiia pabOTHI B 4 4
MBI 3JIEMEHTOB U MX cO- | TabopaTopuu. CBOICTBA S-3JIEMEHTOB
€IMHECHUM.
Xumus p-3J1EMEHTOB
[11-1V rpynn nepuoau-
2 | yeckoil cucremsl oie- | CoiicTBa p-3nementos IlI-1VA rpynn 6 6
MEHTOB U HUX COEJIHHe-
HHUI.
3 | Xumus p-snementoB V- | CpoiicTa P-dmeMeHTOB VA TpyIbI 4 4
VIl rpynn nepuomnye-
CKOWM CHCTEMBI 3JIEMEH-
4 | TOB M UX COCTMHCHUH. CaoticTBa p-aiieMenToB VI rpymmsl 4 4
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CgoiictBa p-anemenToB VII rpymib

Xumust d-s;memenToB |-
1B rpynn nepuoanye-
CKOM CHCTEMBI DJIEMECH-
TOB M UX COE€IMHEHUH.

CsoiictBa d-anmementos I-111B rpymm.

Xumus d-snemeHToB
VI-VIIB rpynn nepuo-
JTUYECKOM CHUCTEMBI
JJIEMEHTOB U HX COEIU-
HEHH.

CsoiictBa d-anmementoB VI - VIIB rpymm.

Xumus d-snemenToB
IV, V u VIIIB rpynn
IIEPUOIUYECKON CHUCTe-
MBI 3JIEMEHTOB M UX CO-
TUHSHUM.

CaoiictBa d-amementoB VIIIB rpymmsbr.

HNTOI'O:

34

34

4.4. ConepxaHue KypcoBOro npoexkta/padorsl

KprOBBIe pa6OTI>I 1 IPOCKTHI HEC IIPEAYCMOTPCHBI y‘IC6HLIM IIJTaHOM.
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4.5. CopepxaHue pac4eTHO-TpapuIecKoro 3agaHusl,
MHANBHUIYAJIbHBIX 1OMAIIHUX 32 JaHUii
B npouiecce BBINONMHEHUS] MHAUBUIYAJIBHBIX JOMAIIHUX 3a/IaHUN OCYILECTBISACT-
Ci KOHTaKTHasd pa60Ta 06yqa10mer0051 C IMpCIIo4aBaTCIICM. KOHCYJIBT&HI/II/I IMPOBOIATCA
B ayJAUTOpUs W/WUIM TIOCPEICTBAM AJICKTPOHHON HH(OOPMAIIMOHHO-00pa30BaTEIbHOM
Cpellbl YHUBEPCUTETA.
Ha Boimonnenne PI'3 mpenycmorpeno 18 wac camocTosTenbHOM paboOThl CTyJIEHTa

o pazaenam 1,2,3,4,7.

li\/rgn Haszpanue /13 Lenb nzyyenus M3 K?IJ;;BO
1 | 1. IIpuBenure monHyro U Xapakrepuctuueckyro | Llenb 3amgaHusg — u3yduTh MOps- 4
dbopmyinel atomMoB Zn, Co, Tc B HOpMaIbHOM H | JIOK 3aIllOJIHEHUSI aTOMHBIX OpOU-
BO30Y)KJICHHOM COCTOSTHUSIX, IPUBEANUTE Tpadu- | TaJled 3JICKTPOHAMH, MOHITHE O
YEeCKYIO AJIEKTPOHHYIO (JOPMYITy BAJICHTHBIX MO- | KBAHTOBBIX YHCIAX, MOJApa3/ele-
JYPOBHEH 3JIEMEHTOB B BO30YXKICHHOM M HOp- | HUsI 3JICMEHTOB Ha S-, p-, d- u f-
MaJbHOM COCTOSIHUSIX, YKQKUTE BO3MOXKHBIE | CEMEHCTBA.
BasiecHTHOCTH. [IpuBeaure hopmynbl TuapuoB U | [lo Habopy 3HAYCHUIT KBAaHTOBBIX
OKCHJIOB, COOTBETCTBYIOIIHE BBICIIUM CTETCHIM | YHCEN DJIEKTPOHOB HAYYUTHCS
OKHUCJICHUS 3TUX JIEMEHTOB. UCaTh D3JIEKTPOHHYIO (OpMYITy
2. Hanumure »nekTpoHHYIO (opmyiny aroma | aToMa 3JIEMEHTa U OIpPEAeNsTh
AJIEMEHTa U Ha30BUTE €r0, €CIIM 3HAYCHHS KBAH- | SJICMEHT.
TOBBIX umceln (N, £, M, Ms) 3nekTpoHOoB BajeHT- | MeTtonom BC ymers onpenensarts
HOTO 3JIEKTPOHHOTIO CJI0SI CIEAYIOIIHeE: CTPOEHUE MOJIEKYJI U HOHOB.
3,2,2,+1/2; 3,2,1,+1/2; 3,2,0,+1/2; 4,0,0,+1/2;
4,0,0,-1/2.
3. OxapakTepu3yiTe KBAHTOBBIMU YUCITAMHU
CJIEIYIOIIE COCTOSIHUS AIIEKTPOHOB:
2p 3d 4s

NN NV
4. CKONbKO 3HAYEHUN MArHUTHOTO KBaHTOBOTO
Yucaa BO3MOXKHO JUISI 9JIEKTPOHOB JHEpreTHYe-
cKoro noaypoBHsi ¢ (= 3?
5. Omumute ctpoerue MoJiekysn SO;, SOz u no-
HOB 8032_, SO42_ METOIOM BaJIE€HTHBIX CBS3€il:
tun rudbpuanzanun AO cepsbl, YUCIIO U THUI CBS-
3eil, TeOMETpUYECKyI0 (GOopMy U Yroi Mexay
cBs3sMH. JIOKaTM30BaHHBIE WM JIEIOKAN30-
BaHHBIE T-DJIEKTPOHBI B ATUX YaCTUIaX?

2 | 1. OnpenenuTe SKBUBAICHT U MOJSIpHYIO Maccy | Llens 3amaHus — ymeThb ompeje- 4

HKBHUBAJICHTA CEPHOM KHCIOTHI B PEAKIINH JSTh DKBUBAJIEHTHl U MOJIISPHBIC

2H,S0O, + Ca(OH), = Ca(HSO,), + 2H,0. MAacChl 3KBUBAJIEHTOB SJIEMEHTOB
2. BelecTBo COCTOUT U3 MarHusi, BOJOPOAa, yr- | U COEAMHEHUH, pellaTh 3a/1a4u Ha
JepoJia U KUCIOPOJa; MAacChl HAXOMATCS B CO- | 3aKOH SKBHUBAJICHTOB.
orHomenuu Mg: H:C: 0 =1,01:0,083 :1:| YMmerp pemarh 3agauu Ha raso-
4. Beiectu (hopMysTy BEIIECTRBA. BbI€ 3aKOHBI.
3. KakoB 00bem CO,, 3anuMaeMblii 1 Moib rasza
npu temneparype 27°C u nasnenuu 1,5 atm?
4. N3 1,35 r okcuaa Metauia nojayvyaerca 3,15
€ro HUTpara. BeraucauTe MOJSPHYIO Maccy K-
BHBAJICHTA 3TOT0 METaslIa.
5. Kakoit oobem mpu 20°C wu 99,06 Klla 6y-




17

net 3anumath COj, MOJYyYEHHBIN MPU B3aUMO-
neiicteum 0,5 95KB KapOOHATA C KUCIOTON?

1. BeruucnauTh crangapTHOE U3MEHEHHE SHTAIIb-
MUY B PEAKIINU:

Ca(OH),(k) + CO,(r) = CaCO3(x) + H,O(1)
2. HaiiTh KOIM4ecTBO TEIJIOTHI, BBIICISIOMIEHCS
npu B3pbiBe 8,4 J1 rpeMydero rasa, B3sTOrO Mpu
H.Y.
3. Ilpu kakoil TeMieparype caMOIPOU3BOJIILHO
noizer peakuus?

CaCO3(x) —> CaO(k) + COy(1)
4. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh peak-
uuu 2A + B —» AjB, ecnu KOHIEHTpaIUo Be-
1iecTBa A yBEIMYUTH B 2 pa3a, a KOHIIEHTPAIHIO
BelecTBa B yMeHbmuTh B J1Ba paza?
5. Uemy paBeH TeMmmepaTypHbIii KO3 (UIIUEHT
CKOPOCTH PEaKIIMH, €CIIU TIPU YBEITUYCHUU TEM-
nepatypbl Ha 30 TpaaycoB CKOPOCTb pPEaKIUu
Bo3pacraer B 15,6 paza?
6. B kakoMm HampaBleHHU CMECTHTCS paBHOBE-
CHE B PEaKIINH:
N2(r) + O2(r) = 2NO(r); AH° =180 x/Ix

a) MpY MMOHUKEHUU TEMIIEPATYPHI;
0) IIpu MOBBIILICHUY 1aBIICHUS;
B) NIPH YBEIWYCHUHU KOHIIEHTparuu Oy?
7. Ilpn HEKOTOpPOH TeMIEpaType paBHOBECHE B
cucreme 2NO; = 2NO + O, ycTaHOBMIIOCH TIpU
CIIEYIONIMX KOHICHTpaImsax (Monb/n): [NO;] =
0,006; [NO] = 0,024. Haiitn KOHCTaHTy pPaBHOBE-
CHsl pEaKIMM U UCXOJHYI0 KOHIIeHTpaurto NO;.

Ilens 3amaHus — yMeTh paccyu-
THIBaTh JHEPreTHYecKue 3Pdek-
Thl XMMHYECKHX PEAKIHid, Orpe-
JCNIATh  BO3MOXHOCTh IPOTEKA-
HHSI XUMHUYECKUX PEaKIUii, onpe-
JCNATh  CKOPOCTh XHMHUECKUX
peakuuii B 3aBUCMOCTH OT KOH-
LICHTpALMd pearupyromux Be-
IIECTB M TEMIIEPATYpPbI, peIaTh
3aJauid Ha XMMHUYECKOE PaBHOBE-
cue.

Ornpenenuth MOJSIPHYIO MacCy HEIIEKTPOJIUTA,
pactBop 6 T kotoporo B 100 mi Boasl (Expo =
0,52 rpan xr/mons) kunut mnpu 100,52°C.
Onpenenutb ocMoTHuecKoe AaBieHue 1M p-pa
r1t0K03bI Tipu 25°C.

enp 3amaHus — HAy4dUTHCS pe-
IIaTh 3a/la4¥ Ha KOJUIUTaTHBHbIE
CBOICTBA PacTBOPOB.

1. Yemy paBHa xecTkocTh BoAbl, B 100 1 KOTO-
poii congepxurtcst 14,63 r rugpokapboHaTa mar-
HuA?

2. Harmmmwure ypaBHEHHWS peakidii B MOJIEKY-
JSIPHOM U MOHHO-MOJIEKYJISIpHOU (hopmax:
Ca(HCO3), » CaCO3 — CaO — CaCl,

3. IlomyuyeHue, mpolecchl THAPATAIMA U TBEP-
JIEHUS TUIICOBBIX BSDKYIIMX MaTEpUAJIOB.

4. Kakue npouecchl IpOUCXOAST MPU TBEPACHUN
CHWJIMKAaTHBIX BSDKYIIMX BemiecTs. llpuBenute
CXeMy THJIpOJM3a U MOJMKOHACHCALUU MeTa- U
OpPTOCHUJIMKATOB KaJbLIMsL.

5. HanummTe ypaBHEHHMSI peaklHil, MTPOTEKAIO-
LIMX IIPU IPOKAJIMBAHUU!

a) okcuaa kpemuus (IV) u kapOonaTta HaTpwHS;

0) okcuaa kpemuus (IV) u rugpokcuaa HaTPUS;
B) okcuaa kpemuus (IV) u okcuma KaibIusl.

Lenb 3ananus — U3y4UTh CBOMCT-
Ba DJIEMEHTOB M MX COCJIMHCHHH,
SIBJISIFOIMXCS. OCHOBOM BSDKYILIMX
MAaTepHUaoB.
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Ha Bemonnenue M3 (PI'3) npexycmorpeno 18

pasnenam 1,2, 3, 4.

4ac caMOCTOSATEIbHON PabOThl CTyIEHTA I10

HaTa Harpus Maccoll 24,0 r mpokanuiau Inpu
300°C. Ilpu sTOoM, BeIIETHIICS Ta3 00beMoM 2,24
me (n.y.). Ilpu mporyckaHuu 3TOro rasa uepes
M30BITOK U3BECTKOBOW BOJBI OBLI MOJYYEH OcCa-
nok Maccoit 5,0 r. Onpenenure cocTaB UCXO-
HOM cMecH (B MOJISIX U B TpaMMax).

2. Kakoii o0bem 4 H pactBopa KOH, TpeOy-
eTcs Ul B3aWMOJICHCTBHS NPH HArpeBaHUM C
1,6 143 %-nHoro pactBopa (NH4),SO4 (p=1,2 1/
cm’)? Berumcnnre o6beM, KOTOPBIA 3aHUMAcT
soienuBinuiics ammuak (10°C, 91,31 kI1a).

maTh 3aJla4yd Ha KOJUIMTATHUBHbIE
CBOICTBA PacTBOPOB.

i\/ri[ Hazanue /13 Henb usyuenus 1J13 th;_Bo
1 2 3 4
1 1. IlpuBeaute mosnHyro U xapakrepuctuue- | Llenp 3amanus — u3yduThb nops- 4
ckyto ¢opmynbl aromoB Zn, Co, Tc B HOpMalb- | JOK 3alOJHEHUs aTOMHBIX OpOU-
HOM ¥ BO30YXJIEHHOM COCTOSIHUSIX, TIPUBEAUTE | TaJlel 3JCKTPOHAMH, IOHSATHE O
rpaduyueckyro ANEKTPOHHYI0 (OpMyYINy BAJCHT- | KBAHTOBBIX YHCIaX, MOJApa3felie-
HBIX TOJYpPOBHEH 3JEMEHTOB B BO30YKICHHOM | HHS 2JIEMEHTOB Ha S-, p-, d- u f-
U HOPMAQJIBHOM COCTOSIHMSIX, YKQKUTE BO3MOXK- | CEMeHCTBa.
Hble BasieHTHOCTH. [lpuBeaurte Qopmynsl rua- | [To Habopy 3HaYSHHI KBaHTOBBIX
PHUIOB U OKCHJIOB, COOTBETCTBYIOIIUE BBICIIUM | YHCEN JJIEKTPOHOB HAYYUTHCS
CTENEHSIM OKUCIICHUS 3TUX 3JIEMEHTOB. NHUCaTh AIIEKTPOHHYIO (OpMYITY
aToMa »dJIeMEHTa U OIpPEAeNsaTh
2. OHI/IIHI/ITC CTIZ)OCHI/IG mottekynnt SOz, SO3 u | 2y1eMeHT.
noroB SOz”, SO,% MerogoM BaneHTHBIX cBsi- | Merogom BC YMETb OIpPENesTh
3eil: Tun rudbpuauzanuun AO cepsbl, YUCIO U TUIl | CTPOEHUE MOJIEKYJ U HOHOB.
CBsI3€, TEOMETPUYECKYIO (POPMY U YTOJI MEXKIY
cBsA3siMHU. JloKaM30BaHHbBIE WM JI€JIOKaJIN30-
BaHHBIE T-AJICKTPOHBI B ATHX YacTUIAX?
2 1. Onpenenure 5KBUBAJIEHT W MoJisipHyto | Llens 3amanust — ymeTh omnpee- 4
MaccCy 3KBUBAJIEHTA CEPHOM KUCIOTHI B PEAKIIMHU | JISITh SKBUBAJIECHTHI U MOJISIPHbBIE
2H,S0O,4 + Ca(OH), = Ca(HSO,), + 2H,0. MAacChl 3KBUBAJIECHTOB SJIEMEHTOB
Y COEIMHEHMH, peraTh 3aja4u Ha
2. U3 1,35 r okcuaa MeTajuia MOJIY4yaeTcsl | 3aKOH HKBUBAJICHTOB.
3,15 r ero Hutpara. Berumciure MossipHyro | YMeETh pemiarh 3ajadyd Ha ra3o-
Maccy PKBUBaJIEHTa 3TOT0 METaJlIa. BbIE 3aKOHBI.
3. Kakoit obvem mpu 20°C wu 99,06 Klla
Oyzner 3anumatb COp, MoJlydyeHHBIH NpU B3au-
moaeiictBuu 0,5 skB kapOoHaTa C KUCTOTOM?
3. 1. Cmechw cynbdara, HUTpaTa U Tuapokapoo- | llenp 3agaHust — HAydUTHCS pe- 4
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[

2

3

I

1. Tlonb3ysich CIPaBOYHBIMH JaHHBIMH, OII-
peleNuTe BO3MOXKHOCTh NMPOTCKAHUS PEaKIUU B
CTaHJAPTHBIX YCIOBUSX U €€ TerIoBOM 3 deKT.
3anunmMTe TEPMOXUMHYECKOE YpaBHEHUE JIIs
JaHHOW peakuuu. IIpu ompeneneHun BO3MOXK-
HOCTH MPOTEKAHMS PEAKIIMA UCXOIUTh U3 BEJIH-
YHMH: PHTAJIBIUU peakiuu, sHeprun [ nbd6ca pe-
aKIUU U SHTPOITUH PEAKIIHH.

Ca(OH),(x) + COy(2) = CaCO3(k) + H20 (2)

2. Peakmuro MgO(K) +2HC|(2) = MgClg(K) +
H,O mpoBomunu B peaktope odbemom 40 1 ¢
ucnonszoBanueM 10 momp HCI m 500 T
MgOnpu temneparype 326 °C u armocdhepHom
naBicHUH. VCronb3ysh CHpaBOYHBIC JaHHBIC
(BIUMAHUEM TeMIepaTyphbl MpeHedpeub), ompe-
JEIUTe KOHCTAHTY PAaBHOBECHS PEaKIUHU, pPaB-
HOBECHBIC KOHIICHTpPAIlUU BEIIECTB, a TaKKe
BBIXO/I IPOJTYKTOB.

3. IIpu HeKOTOpOIl TeMIiepaType paBHOBECHE
B cucteMe 2NO; = 2NO + O, ycTaHOBHIIOCH TIPU
CIIEYIONIMX KOHICHTpaImsax (Monb/n): [NO;] =
0,006; [NO] = 0,024. HaifT KOHCTaHTy paBHO-
BECHSl pEaKIMH U HCXOJHYIO KOHIIEHTPAIIHIO
NO..

enp 3amaHuss — ymeTh paccyu-
THIBaTh JHepreruyeckue dpdek-
Thl XUMUYECKHUX PEaKIUii, orpe-
JEeJIATh BO3MOXKHOCTb IPOTEKa-
HUsI XUMUYECKUX PEaKLUi, ompe-
JEJATh  CKOPOCTh XUMHYECKHX
peaKkuuii B 3aBUCUMOCTH OT KOH-
LEHTPallUy pearupyromux Be-
LIECTB M TEMIIEpATypbl, pElIaTh
3a/la4d Ha XMMHUYECKOE PABHOBE-
cue.
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S. OHEHOYHBIE MATEPHAJIBI VIS NTPOBEJAEHUSA TEKYHIEI'O
KOHTPOJISI, MIPOMEXXYTOUYHOM ATTECTALIMA

5.1. Peaqu3zanus KOMIeTeH I

1 Komnerennusi OIIK-1 CrniocoGeH ucronb30BaTh MaTeEMaTHUECKHUE, ECTECTBEHHOHAYUHBIE U

HWHXXCHCPHBIC 3HAHU U1 pEIICHUA 3a1a4 CcBOCH HpO(l)CCCHOHaHbHOfI JACATCIbHOCTH.
(k00 u hopmynuposka Komnemenyu)

HaumenoBanue nHANKATOPA JOCTHXKCHUS
Hcnonb3yembie cpeacTBa OIICHUBAHUS
KOMITETEHIIUHT

OIIK-1.1. AnanuzupyeTr u kinaccuuuupy- | DK3aMeH, pelieHue 3a7ayu Ha MPAaKTUYECKUX 3aHATHIX
eT PU3NIEeCKUe U XUMHUIECKHUE TTPOIIECCHI,
MpoTeKaroIre Ha 00bekTe mpodeccuo-
HAJIBHOW JI€SITETbHOCTH.

OIIK-1.2. BeiOupaer mJis pemieHus 3aaau DK3aMeH, 3alluTa J1abopaTOPHBIX padoT, pelieHue 3a-
poecCHOHATLHOM JIeATEIILHOCTH PyHAa- | a4 HAa MPAKTUYCCKUX 3aHATUIX

MEHTAaJIbHBIE 3aKOHBI, OTIMCHIBAIOIINE U3Y-
JaeMbId TIPOIIECC UITH SIBJICHUE.

5.2. TunoBble KOHTPOJIbLHBIC 3aaHUS VIS IPOMEKYTOYHON aTTeCTALIUH

5.2.1. Ilepe4yeHb KOHTPOJIBLHBIX BONPOCOB (THUIOBBIX 3aIaHU) I IK3aMeHa

HaumeHoBanue CopepxaHre BOIPOCOB (TUTIOBBIX 3aJaHUIA)
paszena AUCITUTUIHHBI

1. HpOCTO@ 1 CJIIOKHOC BCIICCTBO, XUMHYECKHH SJIEMEHT.

1. Knaccudukanus, 2. BaxxHeiimme HeopraHnIecKrue COSIMHECHISI, HOMCHKJIATypa.

CBOMCTBAa XUMUYECKUX 3 MeTaJ'IJ'IBI, IOJIy4YCHHEC, CBOI>'ICTB3., MMPUMCHCHUC B TCXHHUKE.

dJ1eMeRTOB. [lepuo- 4. Hemertasiel, otydyeHue, CBOMCTBA, IPUMEHEHUE B TEXHUKE.

AUYHOCTD CBOMCTB 5. XuMuuecKue CBOMCTBA MOJIY4YCHHUEC OKCHUIOB.

MEHTOB. "
HIIEMEHTO 6. XMMHUYECKHE CBOMCTBA U NOJYYEHHE THIPOKCUIOB.

7. XMMHAYECKHE CBOWCTBA U MOJYYEHUE KUCIIOT.

8. XMMUYECKNE CBOMCTBA U MOJTYYECHHUE COJICH.

9. CBs3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COCIUHEHUI.

10. ITlepnoIMYHOCTH CBOMCTB AJIEMEHTOB.

2 OCHOBHEBIE 3aKOHBI 11. OcHoBuble noHsaTHI. Macca, KOJIHYECTBO BEIIECTBA, A0COJIFOTHAS U OTHO-
XHUMHH. CHTEJIbHAs aTOMHAsI M MOJISIPHAsL MACChl, aTOMHAs €IMHMIA MacC, MOJIb.

12. Pacuer MaccoBOro cocrasa BCIIICCTB.

13. I'a30BBIE 3aKOHBI (3aKOH KPATHBIX U 00BEMHBIX OTHOILIICHUH, 3aKOH ABO-
raJipo, 3aKOH NaplUUaJbHbIX JaBJIECHUI).

14. T'azoBBIe 3aKk0HBI (3aK0H boiinsa-Mapuotra, ['eii-Jlroccaka, 00beTMHEH-
HBII 3aKOH, ypaBHeHHE MenaeneeBa-Knaneiipona).

15. Crexuomerpruyeckre 3aKOHbI (3aKOH TOCTOSIHCTBA COCTaBa U 3aKOH CO-
XpaHEHUST MACCHhI).

16. DxBHUBaJIEHT, MOJISIpHASI Macca SKBUBAJICHTA, DKBUBAJICHTHBIN 00BhEeM, 3a-
KOH SKBHBAJICHTOB. PacyeT MOJISIPHBIX MacC YKBHBAJICHTOB.
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3. O0mue 3akoHOMEP-
HOCTH OCYIIIECTBIICHUS
XUMHYCCKHX TPOIIeC-
COB

17. Onpenenenuie 1 OCHOBHBIE MOHATHUSI TEPMOIMHAMUKH, XUMHUYECKas TEP-
MOJMHAMUKa (TePMOIMHAMUYECKask CUcTeMa, (pa3a, KOMIIOHCHT, SHEPTHS).

18. Knaccudukaius u CBOHCTBAa TEPMOJIMHAMHUYECKUX CUCTEM.

19. Tepmoxumus. TepMOXUMHYECKOE YpaBHEHHE, FK30- U JHIOTEPMUICCKIEC
nporiecchbl. 3aKOHBI TepMOXUMHHM (3akoH JlaBya3wbe-Jlarmtacca, 3akoH ['ecca).

20. Xapakrepuctuueckrue GyHKIIUU COCTOSTHHUSI TEPMOJUHAMIYECKUX CHUCTEM,
CBSI3b UX C MIApAMETPaMU CHUCTEM M JIPYT C IPYTOM.

21. Buyrpennss sHeprus. IlepBoiii 3aK0H TEPMOAMHAMUKH.

22. :‘)HTaJ'IBHI/Iﬂ, HU3MCHCHHEC DHTAJIBIINH, CTaHAApTHASA SHTAJIBIINA 06pa30Ba—
HUs.

23. DHTpOIHSI, ONPEACICHHUS SHTPOIUH (BEPOSITHOCTHOE, SHEPreTHUECKOE,
TEXHUYECKOE U T.J.). DHTPOIHS MpoIiecca, CTaHaapTHas SHTpomus. BTopoii
3aKOH TEPMOJUHAMUKH.

24. Dueprus ['n66ca. Crannaptaas sueprust | u66ca odpasosanus. 3mene-
Hue sHeprun ['m60Oca.

25. Kputepuu HamnpaBieHHs] TEPMOJUHAMHYECKHX MTPOIIECCOB, Mepa HeoOpa-
tumocTu npoueccos (AS®). KpuTepuu nprHIMINAILHON BO3MOKHOCTH H He-
BO3MOKHOCTH XMMHUYECKHX nporieccoB (AGP).

26. [Ipenmer xumMudeckoit KUHETUKHA. CKOPOCTh XUMUYECKOH peakimn. Dak-
TOPBI, BIUSAIOIIME HA CKOPOCTh XUMHUYECKUX PEAKLIUM.

27. BnusiHre KOHIIEHTPAIUN Ha CKOPOCTh PEaKIiy, 3aKOH JIEHCTBYIOIINX
Macc Ui ckopocTH peakuuu. Kunernueckue ypasuenus. [lopsanok u moie-
KYJISIPHOCTh PEaKIIHil.

28. BousiHue Temnepatypsl Ha cKOpocTh peakiuid. [IpaBuio Bant-I'odda,
ypaBHeHUE AppeHryca. DHEPTrHusl U SHTPOMUS aKTHUBAIIUHU.

29. TloHsATHE aKTUBUPOBAHHOTO KOMILIEKCA. DHEpreTHuecKkue mpoduiu pe-
AKIMH.

30. Biusiaue KaTaJIN3aTOPOB U I/IHFI/I6I/ITOpOB Ha CKOPOCTb pCaKIINH.

31. Xumuueckoe paBHoBecHe. TepMOIMHAMUYECKUHA U KHHETUYECKUN TpU-
3HAaKM XMMHUYECKOro paBHoBecus. KoHCTaHTa XMMUYECKOro paBHOBecHs (3a-
KOH JICWCTBYIOIIMX Macc JUIsl XUMUYECKOTO PABHOBECHS]).

32. BennunHa KOHCTaHTHI XUMHYECKOTO PABHOBECHS B 3aBUCIMOCTH OT €€
pasMepHOCTH U crioco0a u3mepenust Konnenrpauuu. Cessb K. ¢ K, u K.

33. [Ipuanun Jle-1llarenpe. @akTophl, BIUAIONNE HA CMEIICHNE XUMUYECKO-
ro paBHoBecus. CBsi3b sHepruu ' m66ca ¢ KOHCTAaHTONH XUMHUYECKOTO paBHO-
BECH.

4. TeopeTnueckue oc-
HOBBI OIIMCaHUuA
CBOMCTB pacTBOPOB.

34. PactBopsl. KoyutnratuBHele cBoiicTBa pacTBOpoB. [lucnepcHocTs U 1uc-
nepcHble cucreMbl. Kiaccudukanys KOJUIOUAHBIX CUCTEM.

35. CriocoOb! BeIpa)keHHsI KOHIEHTPAIUKA PacTBOPOB.

36. 3akon ['eHpwu, 3axonbl Payns u Baat-I'odda.

37. Teopust snexTponuTUdeckoi qucconuanus. CuiabHbIe U cladble 2IEKTPO-
ymTel. KOHCTaHTa M CcTEeTeHb TUCCOITHAINMN.

38. CBs13b MKy N30TOHHUYECKUM KOA((HUITNEHTOM U CTEIICHBIO JIUCCOIIHA-
1uu. 3akoH pazbaBnenust OcTBanbaa.

39. IIpaBuno bepromie-MuxaineHko. Y CIOBHs MPOTEKAHKUS HOHHO-
O0OMEHHBIX PEaKIIHIA.

40. MonHOE mMpon3BeACHUE BOJIBI, BOJIOPOIHBIN M THIPOKCUIBHBIN ITOKa3aTe-
JIN.

41. ITpousBegeHruEe pacTBOPUMOCTH.

42. I'maponus cosneil. Tunsl rugposaunsa.

43, KoHCTaHTa ¥ CTENEeHb T'HIPOJIN3A.

44, Pacuer pH kucnot, o0cCHOBaHUM, COJNEH.
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45. TIporecchl, COMYTCTBYIOIINE THAPOITU3Y.

5. OKUCIIUTEILHO-
BOCCTAHOBHUTEJILHBIE
CBOICTBA BEIICCTB.
[Ipoueccol, mpoTe-
Kalolue B AJIEKTPOXHU-
MHYECKUX CHCTEMaX.

46. XapakTepHble 0COOCHHOCTH OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PeaK-
IUHA, OKUCIUTENN B BoccTanoBuTenu. Tumsl OBP.

47. CrernieHb OKHUCIIEHUI U BAJIEHTHOCTH DJIEMEHTOB.

48. Metonpl ypaBauBanus OBP (meTon anexTpoHHOro 60ajaHca 1 HOHHO-
JIEKTPOHHBIN).

49. CtanmapTHBIN 3JIEKTPOAHBINA MMOTEHIIMAN. P HanpsHoKeHW METaIIOB.

50. OkucnuTeNbHO-BOCCTAHOBUTENIBHBIN MOTEHIMA. Y paBHeHUe HepHcra.
Hanpasnenue OBP.

51 Biustaue cpenst Ha OBP. CBsi3b aHeprun ['m60ca co craHIapTHBIM dJIEK-
TPOJTHBIM MTOTCHIIMATIOM.

52. Ompepaenenue u KiaccuUKaims dJIEKTPOXUMUYECKUX sIBJICHUM. ["anb-
BAHMYECKHE DJIEMEHTHI: KJIaCCU(DHUKALIUSI, SJICKTPOIHBIE MPOIECCHI, CXEMBI.

53. Onpez[eneHI/Ie 3.4.C. TaJIbBAHNYCCKOI'O 3JICMCHTA.

54. Dnement Janusnsa-Axko0u.

55. YcTpoiicTBO M MPUHIMI pabOThl CBUHIIOBOTO KUCJIOTHOTO U KeNe30-
HUKEJIEBOr'O 1EJI0YHOI0 aKKYMYJISTOPOB.

56. Cxema IMHK-MapraHIeBou Oarapeu.

57. YcTpoHCTBO U IPUHIMI paObOThI IUTUH-HOHHOTO aKKYMYJIATOpPA.

58. DyekTpoIn3: onpeieseHre, KaTOHBIC H aHOIHBIC IPOIIECCHI.

59. BJ'ICKTpOJ'II/IS pacijiaBOB C aKTUBHBIMU U HHCPTHBIMH aHOJ{AMH.

60. DIeKTposIN3 pacTBOPOB C AKTUBHBIMU M MHEPTHBIMH aHOJIAMH.

61. 3akonsr Papanes. dusndeckuii cMbich octosiHHONW Papanes. [Ipumene-
HUE JJIEKTPOJIN3A.

62. Koppo3ust MeTayuioB. XuMudeckas (ra3oBast) U 3JEKTPOXUMHUYECKas KOp-
pO3HsI METAJLIOB.

63. CTpyKTypa METAJUIOB U €€ BIUSIHUE HA KOPPO3HOHHBIE TPOLIECCHI.

64. BausiHue BHYTPEHHUX U BHEIIHUX (PaKTOPOB Ha CKOPOCTh XMMUYECKOMH
Koppo3uu. TepMoarHaMuKa KOPPO3UOHHBIX Pa3pyIIECHUMN.

65. IIponecchbl, IPOMCXOISIINE IPU DIEKTPOXUMHUECKOW KOPPO3HH.

66. MeToap! 3amuTh OT KOppo3uu. UHTHOUTOPEI KOppo3uH: Kiaccudukanus,
COCTaB, IPUHIIUII ICHCTBHUS.

67. IlpoTrexTopHas 3amUTa METaUIOB. 3aIIUTa METAUIOB C TOMOIIBIO KaTo -
HBIX U @aHOJHBIX OKPBITUH.

6. Crpoenue aToMa u
BUJIbl XUMUYECKOM
CBSI3H.

68. [LmaneTapHas Moienb cTpoeHus aroma. CTpoeHne aToMa (SApo, IJIeK-
TPOH, TPOTOH, HEUTPOH, HYKJIOHBI).

69. M3oTonsl, n30TOHKI, H300apbl. CTpOCHHE sIED.

70. TIpoTuBOpeuns mIaHeTapHOU MoieH cTpoeHus atoma. [loctymarer bopa.
Teopus crpoenust atoma bopa-3ommepdennpaa.

71. KBanToBas Mmexannka. OCHOBHBIE TTOJIOKEHUA KBAHTOBOM MEXAHUKU
KBAaHTOBAaHUE dHEPTUHU, KOPITYCKYJIIPHO-BOJIHOBOW XapaKTep ABUKECHHUS MUK-
pOYACTHII, BEPOSITHOCTHBIA METOJ ONUCAHNSI MUKPOOOHEKTOB.

72. Ypasuenue llpenunrepa.

73. KBanToBble yncia (ri1aBHOe, OpOUTAIbHOE, MATHUTHOE, CITMHOBOE): OII-
peneneHusi, 0003HAYCHUS, 3SHAUCHUSI.

74. TTpuanun IMaynu. [Tpasuno Xynna. [Ipasmino Kineukosckoro.

75. PacnipeienieHre 3JIEKTPOHOB MO0 KBAHTOBBIM stuciikam. S-, p- , d-u f-
9JIEMEHTBI. DIICKTPOHHBIC MPOBAJIBI.

76. CBsI3b 2JICKTPOHHOTO CTPOSHHSI aTOMOB € MOJI0XKeHHeM ux B [lepuoauue-
CKOU CHUCTEME.

77. llepunonnueckwnii 3akoH JI.M1.MenneneeBa u ero rpaduueckoe BhIpake-
Hue. CTpyKTypa NepuoAMueCKOl CUCTEMbI: IEPUO/IbI, TPYIIIBL.
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78. I3MeHeHHEe CBOMCTB XUMHUUECKUX DJIEMEHTOB B 3aBUCUMOCTH OT II0JI0-
JKEHUs B IEPUOJUYECKON CUCTEME.

79. Onpenenenue U MpUPOa XUMHUIECKOUN CBS3H. THITBI XUMHYECKOU CBSI3U B
3aBUCUMOCTH OT PACIPEAEIEHUS 3JEKTPOHHOM IIJIOTHOCTH.

80. ITapameTpbl XMMUYECKOMN CBSI3U: SHEPTUS CBSI3H, JUIMHA CBSA3H, BaJIECHT-
HBIN YIroJl, KpaTHOCTh CBSI3H.

81. KoBajeHTHas CBA3b. OonpeaAcIICHUE, MCXaHU3MBbI O6paSOBaHI/IH. BI/II[BI CBJ-
31 B 3aBUCHUMOCTHU OT B3aAUMHOI'O ICPCKPBIBAHUA 3JICKTPOHHBIX o0iaxoB. Jlo-
KaJIN30BaHHBIC U JCJIOKAJIN30BaHHBIC T-CBsA3H.

82. Onpenenennie GopMbl MoJIeKya 1o merony ['mutecnu.

83. Onucanre XUMHUYECKOM CBA3M 110 METOAY BalieHTHBIX cBsi3eil (BC). I'u6-
puamzanys. Tunel rubpuanzanmu. Kondurypamnus u reomerpudeckas Gpopma
YaCTHIL.

84. Binusnue HGCBSBBIBaI-OH_Ieﬁ BHCKTpOHHOﬁ IIapbl OCHTPAJIBLHOTI'O aTOMa Ha
CTPOCHUC MOJICKYII.

85. MonHas cBsi3b: onpeenenrue, OCHOBHBIE cBoiicTBa. [lonspuzanus u no-
JAPU3YEMOCTh XUMHYECKOM CBSI3H.

86. DIeKTpOoOTPULIATETFHOCTD. DHEPrust HoHU3aMu. CPOACTBO K AIEKTPOHY.
[Ikasnel anexkTpoorpunarensHocre o [lonunry, Poxoy, Onpumxky.

87. JIumioTbHBI MOMEHT MOJICKYJIBI.

88. Merajunueckas CBI3b.

89. BogopoaHast CBs3b.

90. MexMOoJIeKyISIpHOE B3aUMO,ICHCTBHE.

7. CTpoeHue u CBOUCT-
Ba KOOPJMHAIIMOHHBIX
COeTMHEHNN

91.Knaccuduxanus, HOMEHKIATypa, CTPYKTypa, TUCCOLMALNsS KOOPIAUHAIU-
OHHBIX COEIWHECHHUM.

92. Ilonsarue o HCHTPAJIbBHOM aTOMC, JIMTaHJaX, BHEIIIHEW U BHYTpeHHeI\/'I KO-
OpPAWHAIIMOHHBIX C(l)ean, 3apAA€ KOMINIICKCHBIX YaCTHII. O6p330BaHI/Ie KOM-
IIJICKCOB. BTOpI/I‘lHa}I Jucconranusa KOMIIJICKCOB. KoncranTa HEeCTOMKOCTH.

93. CnocoObl MoslydeHUs U pa3pyLIeHUs] KOMIUIEKCHBIX coeauHeHui. [lpu-
poJla XUMHUYECKOH CBS3M B KOMITJIEKCHBIX COCIHHEHUSX.

8. IlpeBpaienue xu-
MUYECKHUX 3JIEMEHTOB

94. SIBneHue paluOaKTUBHOCTH, AJIEPHBIN pacnaj, paJuoaKTUBHbBIC PSAAbL,
SIIEPHBIC PEAKITNH.

95. CunTes 351eMeHTOB. S iepHbIE peaKIIMK B IPUPOJIE U IPOMBILIUIEHHOCTH.
3amuTa OT paJuOAKTUBHOTO U3JIyYEHUS.

9. XuMHus DIIEMEHTOB U
HUX COECIUHEHUH.

96. DnemeHTHI A moArpyMIIBL: AIEKTPOHHOE CTPOECHHUE, BaJICHTHOCTH, CTEIe-
HU OKHCIIEHUS, HAXOKJIEHHE B IPUPOJIE, CBOICTBa, mosyueHue. KapOoHar u

TUJIpOKapOOHAT HATPHsl, OJIYUYEeHUE, CBOICTBA, MpuMeHeHue. PacTBopumoe

CTEKJIO, IOJyYeHHUEe, TPUMEHEHHE.

97. DnemenTsl [IA moarpymnmel, HaX0XACHUE B IPUPOJIC, CBOWMCTBA, TIOTyYe-
Hue. OKCHIBI ¥ TUAPOKCHUIBI S-3JIEMEHTOB, MOJIydeHue, cBoiicTBa. Kanbuuii,
MOJy4YeHHE, CBOMCTBa. Heramenas u raieHast u3BeCTb, OJy4eHUE, IpUMe-
Henue. [Ipupoausie coequnenus Kanbius OKCHT KaJIBIHS, CIIOCOOBI TTOJTY-
YeHUs1, CBOICTBA, mpuMeHeHue. OKCUJl MarHusi, ojiydeHue, cBorMcTra. Mar-
HE3UaJIbHBIM LIEMEHT U MAaTEpUAJIbl HA €r0 OCHOBE. [ UTICOBBIE BSKYIIME BE-
IIECTBA, MOJIyY€HHE, 3aTBEpAeBaHuE, MpUMEeHEHHE. JKeCTKOCTh BOJIBI U Me-
TOJIbI €€ YCTPAHEHUS.

98. DnemenTsl IIIA moarpynmsl: 3JeKTPOHHOE CTPOCHUE, BAJICHTHOCTH, CTE-
IIEHU OKMCIICHUS, HAXOKICHHUE B IPUPOAE, CBOMCTBA, mosrydeHue. Ilpupon-
HBIC COCIUHEHHUS AIFOMUHUSA KAK ChIPbE VIS MIOJyYEHUs] MUHEPAJIBHBIX BSI-
KYIIMX U KEPAMUYECKUX MATEPUAJIOB. KAOJIMHAT, MOHTMOPUJUIOHUT, IIOJIE-
Bble IINAThl. AJIIOMUHMM, HAX0XAEHNUE B IPUPOJIE, TOTYYEHHE, CBOICTBA.
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OKCHUJl ¥ TUIPOKCHU]T aJTFOMUHHUSI, CBOMCTBA, OJIy4€HUE, IPUMEHEHUE. AJTIO-
MHHATHEI U I‘I/IHpOEUIIOMI/IHaTBI.

99. DnemenTsl [VA moarpyniibl: 3JIeKTpPOHHOE CTPOEHUE, BaJICHTHOCTH, CTE-
IIEHU OKUCJICHHUS], HAXOKICHUE B IIPUPOJE, CBOMCTBA, MOJy4eHUE. YTIIEPO/I,
HaXO0XJIeHHE B IpUpo/ie, cBoicTBa. KpemHuii, Haxox1eHue B Ipupo/ie, mo-
ny4yeHue, cBoiictBa. Oxcun kpemuus (1V), HaxoxxaeHue B IpUPOAE, OJIyUe-
Hue, cBoiicTBa. KpeMHueBble KUCIOTHI. CTEKIIO U CUTAILIIbl. MUHEpaisl
MOPTIAHIIEMEHTHOTO KIIMHKEPA U UX THIpaTaIusl.

100. Dnementst V-VII A rpynn. Pacnpoctpanennocts B mpupoge. Ilomyde-
HUe u (pusunyeckue cBoiictBa. CTpoeHHE aTOMa, CTEIICHH OKUCIICHHS M Ba-
sneaTHocTd. OTHOIIIEHHUE K IMPOCTBIM M CJIOKHBIM BCHICCTBAM.

Oxcuipl a30Ta, ojaydeHue 1 cBoiictBa. OCOOCHHOCTH Pa3I0KECHUS HUT-
patoB docdaros, costelr ammonust. [ mapokcuast azora u gpochopa. Mcnosnb-
30BaHHE COCAMHEHUI VA TPYIIIBI B CTPOUTEIILCTBE.

Baxueitmume coenunenus kucioponaa (Boaa, mepokcua Bogopoaa). Cepo-
Bojtoposl. Okcuapl ¥ THIPOKCUAb! cepbl. CynbdaThl, IPUMEHEHUE B TIPO-
MBINIJICHHOCTH CTPOUTCIIbHBIX MAaTCPUAJIOB. PeaKHI/II/I O6HaPY)KeHI/I$I HOHOB:
S? S05%, SO

KI/ICJIOpOI[HBIe COCAMHCHUA IraJIOrCHOB, OKCHUAbI U THAPOKCUBI. OCO6€H-
HOCTH B3aMMOJCUCTBUS (TOpa C MPOCTHIMU M CIIOKHBIMHU BeliecTBamu. He-
KOTOpbIE TEXHUYECKUE NPOAYKTel. MuHepanu3aropsl. [lnaBukoBas kuciora

101. d-anementst I-111 B rpymn. Dnekrpornoe crpoetue. [Ipudntsr 06paszo-
Banus coeauHeHut co C.O.=+3. Haxoxnenue B mnpupoge. Dusuko-
MEXaHUYECKUEe U XMMHUYECKHE CIIOCOObI MOJy4YeHMs MPOCThIX BemecTB. OT-
HOIIICHHWE K TIPOCTHIM H CIIOKHBIM BeliecTBaM. Poib KomIiekcooOpa3zoBaHus
B nepeBosie Cu, Ag u Au B pactBop. OKCHJIBI U THIPOKCUIBI. ManaxuT u Jja-
3yput. lIpumenenue.

[Tpuunna otnuuus ceoicts anemeHToB |IB u 1B rpynn ot cBoiicTs oc-
TanbHbIX d-371eMeHTOB. BaxHeiine Munepasbl. Peko3eMenbHbIC 2IEMEHTHI.
[Tony4yenue. OTHOILIEHHE K TPOCTHIM U CJIOKHBIM BelecTBaM. CBoHCTBa
BaXHEHIMX coennHeHnid. OcobeHHOCTH cBOICTB SC. [Ipumenenune. Mepsr
6e3omacHOCTH Ipu pabote ¢ HQ 1 ee coeAMHEHUSIMH.

102. d-anementst VI-VII B rpynm. DnekrporHoe ctpoenue. HaxoxneHue B
npupoze. [lonyuenue. OTHOLIEHHE K HPOCTHIM M CIOXXHBIM BEIIECTBAM.
CaoticTBa okcuioB U ruapokcuao Cr, Mo, W. Okcuaer Mapranma. [Ipume-
HeHHe. AOpasuBBl U PEXyIIHMe MHCTPYMEHTH Ha OcHOBe kapOumoB WC,
MoC. Huxpom. Hepxaseromas cranb. Kepmersl, cogepxarue, Cr, Mo, W.

103. d-anementsr 1V-V u VIII B rpynn. DnekrporHoe crpoenue. Haxoxe-
Hue B npupoje. [lonydenue. OTHOIIEHHE K MPOCTHIM U CIOXXHBIM BEILECT-
BaMm. CBOIICTBa BaXXHEMIIMX COeNMHEHUU. MeTtamnokepamuka. Tutan — Kak
KOHCTPYKUMOHHBIM MeTayl. @uoHuThl. LIMpKOHOBBIE U IUPKOHUEBBIE OTHE-
ynopsl. [lonyuenue, cBoiictBa u npumenerne kapounos NbC u TaC. Kap-
O6onmnbl 1 ruapokcunsl Fe, Co, Ni. KadecTBeHHBIE peakluu Ha COCAMHEHHS
xenesa Fe*?, Fe*® lpumenenne

104. f-onementhl. DnekTpoHHOE cTpoeHue. Haxoxnaenue B mpupone. Ilomy-
yeHue. OTHOIIEHUE K MPOCTHIM U CJIOKHBIM BeniecTBaM. CBOMCTBA BaXKHEM-
IIIUX COEINHEHUIA.
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5.2.2.9K3aMeHallMOHHDbIE 324N

1. Hanumure B MOJIEKYJISPHOM M MOHHOM BUJE PEAKLUU CIEAYIOLUX MpeBpamieHuii. Oxuciu-
TEJIbHO-BOCCTAHOBHTEIBHBIC PEaKIIUN ypaBHIMTE METOJOM 3JIEKTpOHHOro Oananca. HazoBure momy-
YEHHBIC COSUHEHHUS U HAMTUIITUTE UX rpadudeckue GopmyJbl.

Ca—> Ca(OH)z — Ca(H2P04)2 - Cag(PO4)2.

Mg — Mg(NOs), — Mg(OH), — MgOHCI —> MgCl,.
Cu— CU(NO3)2—) CU(OH)Z — CuSOQO,.

SIOZ —> Na28i03—> H2$|03 —> CaS|03 —> C&Clz.
Na — NaOH — NaHSO, — Na,SO, — BaSO,

Ca —» CaO — Ca(OH), —» CaCO3 —» Ca(HCO3),
Ca(HCO3), » CaCO3 — CaO — CaCl, —» CaCOs3
Fe —» FE(NOg)g —> FE(OH)g — Fe,0O3 — FeClj
Al,03 » KAIO; —» A|2(SO4)3 d Na[AI(OH)4]

Zn — ZnSO4 — Zn(OH),; — NaZn0O,

Be — BeCl, — Be(OH), — Nay[Be(OH),4]

CO; - Na,CO3 —» NaHCO3; — Na,CO3 — NaCl
Al > A|203 —> NaAIOz —> A|2(SO4)3 —> AlOHSO4

Cu—% 35X 5 Cu(OH), — CuO

Mn — MnCl; - Mn(OH); — (MnOH),SO4, — Mn(NQO3),

+02 + H20

FeCl, —» FE(OH)Z ————— 3> X—>Fe03

CI’C|3 —> CI’(OH)g —> CI’OH(NO3)2 —> CF(OH)2N03 —> CFC|3

2. CocTaBbT€ B MOJIEKYJISIPHOM U MOHHO-MOJIEKYJISPHOM BHUJE PEAKLUU IOJY4YEHUS BCEX BO3-
MOJKHBIX COJIEH UCXOAS U3:

ruapokcuaa antomunus (111) u cepHoii KMCTOTHI.

TMJIPOKCUA IIUHKA U CEPHUCTOMN KHCIIOTHI.

THJIPOKCUA KaJbIIUA U OPTOKPEMHHUEBON KUCIIOTHI.

ruapokcua xenesa (I1I) u asornou

THIPOKCHUIA KaNbIUS U YTOJIBHONU KUCTOTHI.

runpokcuaa 6apus (I1I) u meTakpeMHHEBON KUCTOTHI.

3. Hanumure ¢popMyIibl OKCHIOB, COOTBETCTBYIOIINE YKAa3aHHBIM THPOKCUIAM:

Ca(OH),, HNO,, Al(OH)3, RbOH, H,SiO3, Pb(OH),, HCIO; KOH; Be(OH),, NaOH, H,MnQ,,
Sn(OH),, Ba(OH),, HNOg3, Zn(OH),. IToarBepanTe CBOMNCTBA OKCHIOB XUMHUECKUMH YPABHCHHUSIMH.

4. 3aKoHUNTE ypaBHEHUS PEAKIIMNA:

BaOHCI + NaHS =; Mn,07 + Na,O =; BeO + Ca(OH), =. CaO + SO, =; CO, + Ba(OH), =;

CaOHNO3; + HCI =. (CaOH)2C03 + HCI =; MnO + HNO; =; K,O + AlLO;=.B + HNO3(KOHLI) =,
Al + HNOg(KOHH) = Fe+ HZSO4(pa36) =,

5. Beruncnnre aGcomoTHY0 Maccy MoJeKyisl Gpropa. Kakoit oo0beM 3aHMMaiOT 12,0-10%® moue-
Kyl pTopa.

6. CKOJIBKO MOJIEN U MOJIEKYJH CollepKUTCS B 142 © MeTacuinkara HaTpHsl.

7. Kakoit 00beM rasa (H.y.) BBIICIUTCS MPU B3aUMOJICHCTBUU COJITHOW KHUCJIOTHI € 2 T U3BECTH -
Ka, cojaepxariero 12% mpumecei.

8. Berunciaure aOCOMIOTHYIO TUIOTHOCTH KHCJIOPOJAa W BOAOpona (H.y.) M MX OTHOCHUTEIHHYIO
IJIOTHOCTH I10 BO3AYXY.

9. CocraB BemectBa, Mac.%: 62,1 — yrnepona; 10,3 — Bogopona; 27,6 — kucinopogaa. Moyexy-
JsIpHAs Macca BelecTa paBHa 57,6 T/Moinb. BeiBecTH ero ¢popmyiy.

10. KakoBa mMacca u 00beM MPOAYKTOB peakiuu pasznoxeHus 1,8 T kapoonara maraus (125°C,
1,1 at™m), ecnu coepkaHre OCHOBHOTO BEIIECTBA B UCXOHOM MPOAYKTE cocTaBisieT 85%.

11. Haiiti o6bem raza npu H.y. eciu nipu 91°C u gaBnernn 98,7 klla HeKOTOpOE KOINYECTBO ra-
3a 3aHIMaeT 00beM 680 M.

12. Onpenenure MOJISPHYIO Maccy aleToHa, Iapbl KOTOporo npu temmeparype 87°C u aaBieHun
720 MM pr. cT. 3aHUMarOT o0veM 0,5 1 u umerot maccy 0,93 r.

13. Ha neirpanusanuto 14,6 r kucnorsl pacxonyercsa 400 r 5,6%-Horo pactBopa LIEI0YH, MO-
JSIpHAsl Macca 3KBUBAJIEHTa KOTOPO#l paBHa 56. OnpeennTh MOJSPHYIO MacCy SKBUBAJIEHTA KUCIOTHI.

14. Onpenenute MOJSIPHYIO MacCy SKBUBAJICHTa IIEpMAHTaHaTa KAJIUS B PEAKIIUH:
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KMnO4 + FeSO4 + HySO4 = K,SO4 + MNSO, + Fez(SO4)3+H20
15. Ha BoccranoBnenue 16,12 r okcuma ABYXBaJICHTHOTO MeTayuia TpeOyercs 8,96 1 Bogopona

(1.y.). Boruncnute MONSIpHYIO Maccy SKBHBaJIEHTa METajlla M €ro OKCHAa. YKaKUTe, KaKoh 3TO Me-
Tamn’?

16. Berurcianre MOJISIPHBIC MaccChl SKBHBajeHTa cieayrommx coeaunenuii: Hz3AsOy; Alx(SOy)s;
Cry03; Mg(OH)..

17. Onpenenure MOJIIPHYIO MacCy SKBHBaJIeHTa Maccy opTo(pochOpHOil KUCIOTHI B PEaKIIHH:

H3PO4 + Sr(OH), = StHPO, + 2H,0.

18. BerancnuTe 3KBUBAJNICHT yriiepoja B cienayomux coenuaenusx: CO, CO,, CH3COOH, CHy,
CaC.,.

19. Beruuciaure MOJIIPHYIO MacCy pacTBOPEHHOTO BEIIECTBA, €CJIM PacTBOp, coaepkammuii 11,6 r
sewectsa B 400 r Bozbl, 3amep3aet npu remneparype —0,93°C. (Kipn,0) = 1,86 (rpazx-kr)/moinb)

20. TlpuBemute ypaBHeHHUs auccormanuu ciaenyronux BertectB: HNOs; H,SiOsz; Fe(OH)s;
Ca(HCOs3)z; Cr(NO3)s.

21. Hanummre ypaBHEHUS THAPOJIN3A B MOJIEKYJISIPHON U MOHHO-MOJIEKYJIIpHON (popMmax, Ha30-
BUTE BCE COCAMHEHUS M YKaXKUTE peakiuto cpesl (pH) pacTBOpOB cienyronmx coieii: MeTacuiankara
kamus, cynbdata skene3a (II), kapbonara xenesza (III). Hurpara xemneza (III), oprodocdara kamwms,
cynbdumaa xenesa (III). xnopuaa onosa (II), kapbonara Hatpus, cyiabhuaa aTlOMUHUL, CyIbdarTa HUH-
Ka, METacUJIMKaTa HaTpus, KapOoHaTa aMMOHHUSI.

22. Onpenenure BenmununHy pH BogHOTO pacTBOpa cepHOi KuCiIoThl KoHIeHTpanuu 0,05 Moib/m,
€CII CTEeNeHb TUCColMaluu paBHa 58%.

23. Ompenenure pH BogHoro pactBopa Ba(OH), konmnentparuu 0,02 MOnb/JI, eciu CTENEHb
nucconuanuu pasHa 72%.

24. 3aKOHYUTH YPaBHEHUS PEAKIUH, 3aM1caTh B HOHHO-MOJIEKYISIpHOM Qopme:

Na,CO3 + HNO;3; =; HCIO4+ NaOH =; BaCl;+ H,SO4 =.

Na,CO3 + HCl =; HCIO, + Ca(OH)z =, Ba(N03)2 + H,SO,=.

25. TlpuBenuTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHbIE YpaBHEHUS PEaKLIU:

AICI3; + Na,S + H,0 =; Cr2(804)3 + Na,CO; + H,0 =.

26. B xakom oobeme 2 M pactBopa cogepxurcs 9,8 r HoSO4?

27. Onpenenurte MPOLEHTHYIO KOHIIEHTPAIMIO PacTBOpa, MOJYYEHHOIo Mpu cMemuBaHuu 250
M 10%-noro (p = 1,066 r/mi) u 400 ma 26%-noro (p = 1,186 r/mi) pactBopoB H,SO4.

28. Kakoit o6bem 0,1 H. pactBopa KOH, Heo6xoaum ans nerrpanuzauuu 20 mi 0,15 H. pacTBo-
pa a30THOM KUCIIOThI?

29. BrluucnauTe MpOIEHTHOE cojepkaHue OE3BOJHON COMM B pacTBope, coaepxkamiee 10 T
CuS0O4-5H,0 B 150 r BOAEL.

30. Hanumure MOHHOE U MOJIEKYJIIPHOE YpaBHEHHS THIpOJiHM3a KapOoHaTa HATpUS U BBIpaXKe-
Hus Ky, nns [ u 11 cryneneit.

31. Hanmmmre B MOJIEKYJISIPHOM M MOHHOM BHjE peakuuro xiopuaa xenesa (l11) ¢ rekcammano-
dbepparom (II) kanus u BET 0Opa3yrOMIETOCS OCAKA.

32. HanumuTe B MOJIEKYJISIPHOM M MOHHOM BHjIE peakiuto xjopuaa xkenesa (1) ¢ poganugom
KaJiusl ¥ IIBET 00pa3yroIIerocsi pacTBopa.

33. Kakyio Maccy cozbl Hao J0GaBHTb K 2 M° BOJIbI, YTOOBI YCTPAHHUTB €€ KECTKOCTh, PABHYIO 7
MOKB/1?

34. PaccunTaiiTe CTAaHAAPTHOE U3MEHEHNE SHTAIIBIIUU B PEAKIINHU:

Ca(OH)2(x) + CO2(r) = CaCOs(x) + H2O(1).

35. Ilpu kakoil Temriepatype caMONPOU3BOJIBHO MOMAET pEAKIIHS

CaCO3(k) —» CaO(x) + COy(1).

36. Onpenenutb AS® mis peaknun: CaO(k) + HoO(k) = Ca(OH),(k).

37. Ilpu 150°C HekoTopas peakius 3akaHuuBaeTcs 3a 16 muH. [IpuHuMas TeMnepatrypHblii Ko-
3¢ (HULMEHT CKOPOCTU PEeaKlMU PaBHBIM 3, pacCuMTaTh, YEPe3 KaKoe BpeMsl 3aKOHUUTCS 3Ta peaklus,
eciu ee npoBoauTh npu 473 K.

38. Bo CKOJIbKO pa3 U3MEHUTCSE CKOPOCTh peakuuu: 2A + B = A,B, ecnu KoHIIEHTpaluio Bele-
cTBa A yBelIMUUTH B 4 pa3a, a KOHLEHTPALMIO BelllecTBa B yMeHbIINTS B 2 pasa.

39. Ilpu xakoli TemnepaType NoHAeT peakius’?

CaS04-2H,0(x) = CaS0,4-0,5H,0(k) + 1,5H,0(r).

40. B xakoM HanpaBJIE€HUHU CMECTUTCS XUMUYECKOE PABHOBECHUE B PEAKLIMH
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N(t) + 3H(r) = 2NHj3(T); AH® = -92,4 x][x.

a) MPH MOHUKEHUH TEMIIEPATYPHI;

0) pu MOHM)KCHUU JaBJICHUS;

B) IIpH yBeJIMUEHUHU KOHIIeHTparuu 2NH3?

41. Kak u3meHuTCsl CKOpOCTh npsimoit peakuuu N» + 3H, = 2NH3 npu yBenudennn napienus B 4
paza?

42. Kak u3menutcsi ckopocth npsimoit peakuu 2CO + O, = 2CO; npu yBenmnyeHun 00beMa CHc-
TeMbl B 3 paza?

43. HanumuTe 3IEKTPOHHYIO U AJIEKTPOHHO-Tpadudeckyro (Gopmyny aToma MapraHiia B HOp-
MaJbHOM U BO30YKJI€HHOM COCTOSIHUSIX, YKaKUTE BO3MOKHBIE BaJICHTHOCTH.

44. Bo3MOXHBI JIU TSATh 3HAYCHUH MArHUTHOTO KBAaHTOBOTO 4ucla ais P-opOutaneii? OTBer
obocHyiiTe.

45. B yeM npu4mrHa, 4TO BOJIa B CTAHJAPTHBIX YCIOBUSIX XKUAKOCTH, a HoS 1 HpSe - razer?

46. Ionspusl 1 cBsizu B Mosiekynax Cly, u HCI? Kakoe u3 yka3aHHBIX COCAMHEHUH JTydllie pac-
TBOpsieTcss B Bojie? (OTBET 0OOCHOBATH).

47. Onumute ctpoenne Mosiekynsl SO,Cly MeTo0oM BajneHTHBIX CBsizeil. Jlokanu3oBaHa WM
JIeJIOKaI30BaHas T-CBsI3b B MoJieKye?

48. C moMOIIbI0 METO/Ia JIEKTPOHHOTO OajaHca paccTaBbTe KOIPPUIIMEHTH B YpaBHEHUSIX Pe-
aKIUH, YKOKUTE OKUCIUTENh U BOCCTAHOBHUTENb; OMPECIIUTE, K KAKOMY THUITY OTHOCSITCSI 3TH OKHCIIH-
TEIHHO-BOCCTAHOBUTEIIBHBIC PEaKIINN

KMnQO4 + HsS + H,SO4 —» MnSO4 + S + K,SO4 + HO

(NH4)2CI’207 — Cr03 + Ny +H,0.

Na,CrO4 + Nal + H,SO4 — |, + Na,SO,4 + Cr2(804)3 + H,0

KCIO; » KCI + Oy;

KCIO3 + FeSO,4 + H,SO, —» KCI + Fez(SO4)3 + H,0

NHsNOs; —» N,O + H,0

H3AsO3 + Kl + H,SO4 — AsH3 + Ko,SO4 + 1, + H,O

K>Cr,07 + Na,SO3 + H,SO, — Na,SO,4 + K,SO4 + Cr2(504)3 + H,0

49. Kakue 13 MepeurCcICHHBIX HOHOB MOTYT CITY)KHUTh BOCCTAHOBUTEISIMY U TTIOUEMY:

S*, I, MnOy4, Cr,07°, Fe**, SO3*, NH,", H,PO,”

50. CBHHIOBBINA aKKYMYJIATOP U MIETOYHOM JKE€JI€30-HUKEIEBbIM aKKyMYJISTOP.

51. CocraBbTe CXeMy TraJbBaHUYECKOTO AJIEMEHTa, COCTOSIIEr0 U3 METHOW U cepeOpsHOi Iia-
CTHH, ONYUIEHHBIX COOTBETCTBEHHO B 1,2 M u 1,5 M pactBopsl ux coneil. Hanummure ypaBHeHus
3MEKTPOJIHBIX TpoueccoB U Beiuncaute DJC rajibBaHUYECKOTO 3JIEMEHTa €CIU E°Cu®*/Cu = 0,34 B;
E°Ag’/Ag = 0,80 B.

52. Kak mpoTekaeT KOppo3usl JIy)KEHOTO Kelie3a BO BIaXXHOM Bo3ayxe? COCTaBbTE CXEMY rajb-
BAHMYECKOTO JIEMEHTA U OMPEICTUTE 3.11.C. IPH CTaHIAPTHBIX YCIOBHUSIX.

53. Kagmuii HaxoIuTCs B KOHTaKTe ¢ ooBoM. Kakoit metamn OyneT KoppoaupoBaTh B KUCIIOH
cpene. [aiite cxemy o0pa3yromierocs raJlbBaHH4€CKOIr0 JIEMEHTA.

54. CocraBbTe cXxeMy JJIEKTpOJIM3a pacijiaBa M BOJHOTO pacTBOpa cyilb(dara amoMUHHS Ha
WHEPTHBIX 37eKkTpoAax. CocTaBpTe CXEeMy JIIEKTpPOJIM3a paciuiaBa M BOJHOTO pacTtBopa NapSOs Ha
WHEPTHBIX AJICKTPOJIAX.

55. CocTaBbTe CXeMy DIIEKTPOJIM3a paciiiaBa U BoAHOro pactBopa FeClz Ha HHEPTHBIX ANIEKTPO-
nax. Kakast macca BemniecTBa BbIICIMTCS Ha aHOJIE U3 pacIliaBa, €CJIU CUjla ToKa paBHa 1,36 A, a Bpems
anekTpoausa — 2,4 gac?

56. CocTaBbTe cxeMy IJIEKTPOIH3a paciijiaBa U BoJHOTO pacTBopa AgNO3 Ha MHEPTHBIX JIIEK-
Tponax. Kakasi Macca BemiecTBa BBIICIIMTCS HA KaTOJI€ U3 PacTBOpa, €CJIM cuiia Toka paBHa 0,75 A, a
BpeMs 3JIeKTpoau3a — 2,5 yac?
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TunoBblie BAPHUAHTBI IK3AMECHAIIUOHHBIX OuJ1eTOB

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMUA

POCCUIICKOH ®EJEPAIINN
BEJITOPOJICKMI I'OCYIAPCTBEHHBIN TEXHOJIOI MYECKHUH
VHUBEPCHUTET UM. B.I. IIIYXOBA

Kadenpa: "Teoperudeckoii u NpuKIaaHONH XuMun"'
Jucyunnauna: "Obwan u neopzanuueckas xumua'
Hanpasnenue noocomosxu: 18.05.02. «Xumuueckana mexnonozusa mamepuanoe co8pemeHHou
IHEPZeMUKUY

3K3AMEHAIIMOHHBINA BUIET Ne 1

1. KoBaneHTHas CBsI3b: XapaKTepUCTHKA, MEXaHU3MbI 00pa3oBaHus, mapameTpsl cBs3u. Cepa 00-
pa3yeT XUMUYECKHE CBSI3U C KaJIreM, BOAOPOI0M, OpoMoM u yriepoaom. Kakue u3 cBszeit Hanbomee u
HauMee MOJIAPHBI? YKaXuTe, B CTOPOHY KaKOro aToMa MPOUCXOIUT CMEIICHUE SJIEKTPOHHOM TIOTHO-
CTH CBSI3U.

2. Kak paccuuThIBalOTCS MOJIIPHBIE MacChl SKBUBAJICHTOB OKCHJI0B, OCHOBAHHM, COJIEH U KUCTIOT.
Bhruuciinte MoJsipHbIe Macchl 3KBUBaJICHTOB cieayromux coequHenuii: HzAsOy; Aly(SOy)s; Cr0s;
Mg(OH)..

3. CwiibHBIC | ca0Oble 3JIEKTPOIUTHL. 3aKoH pa3dasieHus OctBaibaa. CTyneHJaTas JUCCOIUaIus.
Hanummre ypaBHeHUs TUApoH3a B MOJIEKYJISIPHON U MOHHO-MOJIEKYIAPHOU opMme, HA30BUTE COETH-
HEHUS U YKOKHUTE peaknuto cpeasl (pH) pacTBOPOB CIEYIONIMX COJICH: HUmMpama Kaavyus, Xaiopuod
onosa (11), opmoanromunama xkanvyus, cyregpuma xpoma (111), pmopuo azoma(lll) .

4. CterieHb OKUCIICHHUS, BAJICHTHOCTH. [IpaBuia onpe/e/ieHns CTENCHSH OKUCICHHUSI XUMUIECKIX
aneMeHTOB. Kak u3MeHSI0TCS BaIlEHTHOCTH M CTETIEHU OKHCIIEHUS B TJIABHBIX MOATPYIIaX U Mepruoiax
nepuoanyeckoit cucremsl [[.11. Menneneena.

5. C momonipio MeTo/1a IEKTPOHHOT0 OajaHca paccTaBbTe CTEXHUOMETpUYECKUE KO DUITUEHTHI B
YPaBHEHHSX PEAKIIMHA, YKAKUTE OKUCITUTETh H BOCCTAHOBHUTEh; ONPEICTUTE, K KAKOMY THITY OTHO-
csates 3ti OBP u ux s.1.c.:

K>Cr,07 + Nap,SO3 + HySO4 — NapSO4 + K,SO4 + Cl’z(SO4)3 + H,0O
H3A503 + Kl + H2804 —> ASH3 + KQSO4 +|2 + HQO

Onob6peHo Ha 3acenanuu kadeapsr " r. [IpoTokon Ne

3as. xagheopoti
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MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMUAA

POCCUIICKOH ®EJEPAIINN
BEJITOPOJICKHI I'OCYIAPCTBEHHbBIN TEXHOJIOI MYECKHUH
VHUBEPCUTET UM. B.I. IITYXOBA

Kadenpa: ""Teoperudeckoii u NpuKjIaaHOi XumMmun''
Jucyunauna: "Obwan u neopzanuueckas xumua'
Hanpasnenue noocomosxu: 18.05.02. «Xumuueckana mexnonozusa mamepuanoe co8pemeHHou
IHEPZeMUKU)

BUJIET Ne1

1. IIpuBeauTe MOJHYIO U XapaKTEPUCTUUYECKYIO (hOPMYJIbl aTOMOB B HOPMAaJbHOM M BO30YXKAEH-
HOM COCTOSIHHSIX, TIPUBEANTE TPAPHUUECKYIO SIEKTPOHHYIO (POPMYITY BAJICHTHBIX TOAYPOBHEH dJIeMEH-
TOB B HOPMAJIbHOM M BO30YX/IEHHBIX COCTOSHMSAX, YK)KUTE BO3MOXKHBbIE BasJleHTHOCTH. IIpuBeaure
(bopMyIIBI M peaKkIMy NOAYYEeHUs BCEX THAPUIOB U OKCUIOB ClIeAyIOMmuUX 31emMenToB: Zn, Co, Tc.

2. YpaBHHﬁTe peaKHI/IIO I/IOHHO':‘)HGKTPOHHBIM METOJ0M, yKa)KI/ITe OKHUCIIHUTCIIb U BOCCTAHOBUTCIIb,
paccumTaiTe 3.7.C. U1 DTOM PeaKInu:

K>Cr,07 + NapSO3 + H,SO4 — NaSO4 + ..

H3AsO3 + KI + H,SO4 — AsH3 + Ko,SOy4 +1o + ...

3. DnemeHTHI [A Tpymnmbl: 27I€KTPOHHAS CTPYKTYpPa, BAJIGHTHOCTH, CTEIICHH OKUCIIeHUs. Peaknu ¢
IPOCTBIMH M CJIOKHBIMH BeIlleCTBaMH. TepMuYeckas YCTOHYMBOCTb TMAPOKCHIA, THApPOKapOoHara,
HUTpata, cyiabdara HaTpus. CBONCTBA OKCUAOB U THUIPOKCHUIOB, UX PEAKIIMU C BIaro Bo3ayxa, yrie-
KHUCJIOTON, OKCUAAMU aJIFOMUHUS, 60pa, KpeMHHUs1. OcOOEHHOCTH JIUTHS; €r0 CXOJCTBO C MarHUEM.

Onob6peHo Ha 3acenanuu kadeapst " r. [IpoTokon Ne

3as. kagheopoti

5.2.3. IlepeuyeHb KOHTPOJIbLHBIX MATEPHAJIOB /ISl 3AIIIMTHI KYPCOBOT0
NMPOEKTA/KypcoBOil padoThl

He npenycMoTpeHo y4eOHBIM M1aHOM
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5.3. TunoBbie KOHTPOJIbHBIE 3aIaHUsl (MaTepuaJibl)
JJISl TEKYIIEro KOHTPOJIS B ceMecTpe

33}13]—[1/[5[ AJIA IPOBEACHUS TCKYLIEI0 KOHTPOJIsA

HaunmenoBanue
pasjela TUCIUILITUHbI

Copeprkanue BOpOCOB (TUIOBBIX 3aJJaHUI)

2

3

1 cemecTp

1-s1 aTTecTAUA

Knaccudukanms, cBOMCT-
Ba XHUMHYECKUX 3JIEMEH-
TOB. [Teprogu4HoCTh
CBOWCTB 3JIEMEHTOB.

Hamumure ¢gopmynbl coenuHeHuit U1 ux rpaduyeckue ¢Gop-
Myl okeua azota (V), ruapokcua onosa (IV), cepHucras ku-
cnora, oprodochar memu (II), ruapOOPTOCHUIMKAT KaJbIHs,
HUTPAT THIPOKCOATIOMUHUS.

Hanummure Qopmysasl OKCHIOB, COOTBETCTBYIOLINE THUIPO-
keugam H,SiOz, Ca(OH);, AI(OH)s. VYkaxkute KHCIOTHO-
OCHOBHBIE CBOICTBa OKCHUIOB U MOJATBEPAUTE XUMUYECKUMU pe-
AKIHSIMHU.

3aKOHYMTE YpaBHEHUE PEAKLIUNA:

MgO + P,0s5 =; K0 + HCI =; Cr,03 + NaOH =;
Cu(OH); + H,SO4 =; H,SO4+ KOH =; MgOHNO; + HCI =,

CocTaBbTe B MOJICKYJISIPHOM BHJIE PEAKIIMH TIOTYUICHHS BCEX
BO3MOXKHBIX COJIEH MCXOJS U3: TUAPOKCUIA [IMHKA U CEPHUCTOU
KHCIIOTHI.

Hanummure ypaBHeHUs peakiuii, ¢ MOMOIIBI0 KOTOPBIX MOX-
HO ocymiecTBuTh mpeBpaienue SiO, — NaySiO3 — H,Si03 —
CaSiO3 — CaCl, —» CaCOs.

[IpuBeauTe MONHYIO U XapaKTEPUCTUYECKYIO JIIEKTPOHHBIE
(dbopMyJIbI aTOMOB MenH, yriepoia W Oapus B HOPMAJIbHOM M
BO30Y)KJICHHOM COCTOSIHUSIX; TpPUBEIUTE TpadudecKue >IeK-
TPOHHBIC (POPMYJIBI BAICHTHBIX TOIYPOBHEH 3JIEMEHTOB B HOP-
MaJdbHOM U BO30YKJIEHHOM COCTOSIHUAX; YKQ)KUTE BO3MOXKHBIE
BaJICHTHOCTH.

Hanummre snexTpoHHy0 QopMyily aToma dJIe€MEHTa U Ha30-
BUTE €ro, €CJIM 3Ha4YeHHs KBaHTOBBIX umcen (N, |, m;, mg) smek-
TPOHOB BHEIIHETO 3JIEKTPOHHOTrO ciios cienyromue: 4,0,0,+1/2;
4,00,-1/2; 3,2,-2,+1/2; 3,2,-1,+1/2; 3,2,0,+1/2; 3,2,1,+1/2;
3,2,2,+1/2

Onumute oOpa3oBaHHE HOHA SiO327 METOJIOM BAaJIEHTHBIX
CBSI3CH, OMpeeNuTe XapakTep W YUCIO CBA3EH, THUI THOpUIN3a-
uuu AO u popmy YacTUIIBI.

OCHOBHBIE 3aKOHBI XHU-
MUH.

Onpenenure MoisipHyto maccy (M), skBuBaieHt (), MOsIp-
HYI0 Maccy dSKkBHBaJeHTa (M,), OTHOCUTEIBHYIO TUIOTHOCThH TIO
BOJIOPOAY U BO3AYXY (DHz’ Dsosz) Ta3000pa3HOro BEIIECTBA, a

TaK)K€ BBIYUCIUTE YUCIO MoJieH (V), konmaecTBo MoJiekyn (N) u
3aHuMaeMsbIii oowveM (V) mpu H.y. 11,2 T okcuna yraepona (11).
BeruncnuTe MOJSPHYIO Maccy SKBHUBAJICHTA DJIEMEHTA, €CIU
4,86 © aremMeHTa pearupyror ¢ 3,2 r KUCI0opoJa
Brruncnute MonpHyr0 Maccy rasa, eciu macca 600 mi ero
Npu H.y. paBHa 1,714 1.
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Tak Ha3pIBaeMOE HOPMaJIbHOE CTEKJIO COACPKUT, Mac. %o: OK-
cuna Hatpus — 13,0; okcuna kanbiusa — 11,7; okcnaa KpeMHUS —
75,3. Beipaszute coctaB cTekia GopMyInon.

1,6 T xanplMs 1 2,62 T IIUHKA BEITCCHSAIOT M3 KUCIIOTHI OJIMHA-
KOBBIC KOJIMYECTBA BOJOPOAA. BEIYMCIUTE MOJISIPHYIO MaccCy K-
BUBAJICHTA IIMHKA, 3Has, YTO MOJIApHas Macca JKBHBAJICHTA
kaubius paBHa 20,0 r/MoIb.

OO0mue 3aKOHOMEPHOCTH
OCYIIECTBJICHUS XHMUYe-

CKUX TIPOLIECCOB.

[Tonp3ysichb CIpaBOYHBIMU TAHHBIMH, OMPEACTUTE BO3MOXK-
HOCTh IPOTEKaHMs PEaKLIUHU B CTAHIAPTHBIX YCIOBHSX U €€ Tell-
70BOH 3¢ dekT. 3amummTe TEPMOXMMUYECKOE YpaBHEHHUE IS
TaHHOW peakiyu. He mcnonb3ys cripaBodHbIC JaHHBIC HAWAWTE
M3MEHEHHE YHTPOITUHU PEaKIIHH:

Ca(OH),(k.) + CO,(r.) > CaCO3(k.) + HoO(k.).

PaccunTarh KOJMYECTBO TEIUIOTHI, BBIIENAIONIEECS NpPU Ta-
meHnH 1 Kr okcuzaa Kaiublus (TeTUIoBOM 3 (GEKT peakiuu paBeH
—-369,1 xJIx/Mob).

[Tpu xakoil Temmeparype caMOIPOHM3BOJBHO IMOWIET peak-
s CaC03(K) — CaO(K) + COz(r)

Kax m3menutcs ckopocts npsimoit peakiuu 2CO(T.) + Oy(T.)
=2COy(r.) npu ymeHblieHuu oobema B 4 paza?

Yemy paBeH TeMIepaTypHBIH KOA(P(HUIMEHT CKOPOCTH peax-
[IUU, €CIIU TIPU YBEIUYEHUHU TemriepaTypsl Ha 40 TpaaycoB CKO-
POCTBb peakuu Bo3pacTaeT B 16 paz?

3a CKOJIBbKO MUHYT 3aKOHYMTCS peakiuus npu 20°C, ecnu npu
150°C ona 3akanumBaercs 3a 16 muH, y = 2,07

Kak u3meHeHuem teMiepaTypsl U JaBJI€HHUs CMECTUTh PaBHO-
BECHE B CTOPOHY MPOTEKAHHS MPSIMOI peaxiim?

CaCOs(k.) € CaO(k.) + COy(r.);  AH° =178,9 /o

Haiitu koHCTaHTY paBHOBECHS M HadajbHbIE KOHIEHTpALUU
BemectB st peakiuu CO(T.) + Cly(r.) © COCly(r.), ecnu pas-
HOBECHBIE KOHIIEHTPALMH BELIECTB YYACTHUKOB pEaKIMil paBHbI
(momw/m): [CO] = 0,07; [Cl,] = 0,12; [COCI;] = 0,23.

2-9 aTTecTauus

Teopetnueckue

OCHOBBI

ONMCAaHUSI CBOMCTB pac-

TBOPOB.

BrruncnuTe npoueHTHOe coaepxKaHue Oe3BOTHON COMU B pac-
tBOpE, comepxkaniei 12 T NayCO3-10H,0 B 120 T BOJIBLI.

Omnpenenute TUTP pactBopa, coaepxkaiiero 0,1 sxB. Ca(OH),
B 3 11 pacTBOpa.

Ckonbko rpammoB NapSO4-10H,0 cnenyer pactBoputh B 250
T BOJIBI JUIS MTOJIy4YEHHsI pacTBOpa, cojepxariero 5% 0e3BogHOM
conn?

Hanumwure ypaBHEHUS B  MOJEKYISIPHOH ¥  HOHHO-
MOJICKYJISIpHOM (opmax. B kKakyro CTOPOHY MIYT peaKIuu | I0-
yemy? HaszoBure coeaunenus, 00pazoBaHHe KOTOPBIX OMpeaesis-
€T HalpaBJICHUE TpoIIecca.

Ca(OH)z + H,S0O,4 —; Bag(PO4)2 + HCl > .

Uto Takoe mucrniepcHbie cucTeMbl? CHocOOBI MOTyYeHUS U
Kiaccuukanus JucnepcHbIx cucteM. KoutonaHsie pacTBOphI U
HX CBOMCTBA.

[TonGepute 1Ba ypaBHEHHs B MOJICKYJSIPHOM BHUJIE K MOJICKY-
NApHO-HOHHOMY ypaBHeHmio: Fe(OH)," + OH = Fe(OH)a.
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Hanumnre BblpaxkeHus JUisi KOHCTAHTbl M CTENEHU IUCCO-
[UAIMK 3JEKTPOJIUTOB, HAMIUTE B CHPAaBOYHBIX TaOIMIIAX YMC-
JICHHBIE 3HAYEHUs1 KOHCTAHThI WA CTENEHU JUCCOLMAIMU U OII-
peAenuTe — CHIbHBIN AJEKTPOJIUT WM caalblil, Beruuciaure pH
BOAHBIX pacTBopoB anekrpoiuroB 0,02 M HF, 0,02 M HCI,
0,1M Ca(OH)z, 0,25 M NHs.

Hanumnre ypaBHEeHHs THAPOIN3a B MOJIEKYJISIPHOM U HOHHO-
MOJIEKYJISIPHOM (pOpMax M YKaXHTE PEaKIMIO CPEIbl ISl paCTBO-
POB COJIE OPTOCHUJIMKATA HATPUA, XJIOPUJ Kalusi, HUTpAaTa Map-
ranna (II), anerar xpoma (III). Hanummure BoipaxkeHue st KOH-
CTaHThI TUPOIIU3A.

UYto mpou30UIeT, €CII CIUTh PACTBOPHI CyIb(ara aTFOMUHUS
U MeTacuiIuKara HaTpus?

3aKOHUMTE ypaBHEHUS peakUUi U YKaXUTe LBET 00pa3yro-
LIUXCSl COCIMHEHMI:

FeCl; + K4[Fe(CN)g] =; FeCl, + K3[Fe(CN)g] =;

FeCl; + KCNS =.

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE
CBOICTBA BEIIECTB.

VpaBHslTE peakUuH, YCTAHOBUTE HX TUIL. JUIsI HOHHO-
3JIEKTPOHHOI0 METOJa HAIlMIIUTE 3HAYEHUSI CTAHIAPTHBIX AJIEK-
TPOAHBIX OTEHIIUAJIOB U OINPEEIUTE HAIIPABICHUE MPOTECKAHUS
peaKuuu.

MetoaoMm 3eKTpoOHHOTO OanaHca:

CaSO, — CaO0+ SO, + O,

HNoHHO-371EeKTPOHHBIM METOJIOM:

Al + H,0 + KOH — K[AI(OH)4] + Ha,

CO + KMnQOy4 + H,SO4 — MnSO,4 + K;SO4+ CO;, + H,0.

CocraBpTe CXeMy TalbBAHUYECKOTO AJIEMEHTa, COCTOSIIETO
W3 OJIOBSIHHOW M aTFOMMHHMEBOM IJIACTHH, OMYUIEHHBIX B PACTBO-
pbl X cojed ¢ KoHIeHTpauuen coorBerctBeHHO 0,5 u 1,5
Mo/, Hanmumure noHHBIE YpaBHEHHUS pPEaKIUi M ypaBHEHUS
3JIEKTPOJHBIX MPOLECCOB. BprumcinuTe 3.4.C. ralbBaHUYECKOTO
3JIEMEHTA.

Kakue BemiecTBa 1 B KaKOM KOJIMUECTBE BBIJEIATCS Ha DJIEK-
TpOJIax TPH DJIEKTPOJIM3E PACTBOPAa HUTpATa ATIOMUHHS B Tede-
Hue 3 4, mpu cujie Toka 7 A ¥ BBIXOJY IO TOKY 92%.

AJIFOMUHHMI HaXOJUTCS B KOHTaKTe ¢ xkene3oM. Kakoit merasn
OyZeT KOppoaupoBaTh B IIETOYHOU cpene? Hamumure noHHBIE
YpaBHEHUS PEAKIMA W YPAaBHEHHS JJICKTPOIHBIX ITPOIIECCOB.
[IpuBenuTe cxeMy oOpa3yromerocs: Mpu 3TOM TajJbBaHHMYECKOTO
JJIEMEHTA.

XUMHSA DJIEMEHTOB H HX
COeTMHEHNHI

Kakue coenunenus metayuioB IIA rpymnmbl HIMPOKO MpHMe-
HAOTCA B CTPOUTCIBHOM J€JIC B KAYCCTBE BsXKYIIUX MaTcpua-
noB? Kak oHM moiydaroTcsi, 4eM OOYCIIOBJIEHBI UX BSDKYIIHE
cBoiicTBa? Hamucarh ypaBHEHHUs! COOTBETCTBYIOLINX PEAKIIUH.

BbIuncinTh, CKOJIBKO ralieHol U3BECTH MOKHO MOJTYYUTh U3
10 T u3BectHsiKa ¢ cogepkannem CaCO3 90%.

[IpucyrcTBUEe Kakux cojeil 00yCIOBIMBAET KECTKOCThb IMpPH-
poaHoi Boabl? Kak MOXXKHO ycTpaHUTh KapOOHATHYIO W HEKap-
OOHATHYIO KECTKOCTh BOABI? Paccumraiite, CKOJIBKO IpaMMOB
Ca(HCO3); copepxures B 1 M° BObL, KECTKOCTb KOTOPOii paBHa
3 MIKB/I.

[Touemy amtoMUHUI HAXOIACh B PAAY HANPSHKEHUA ropaszo
J€BEE BOAOPOJA, HE BBITECHSET IOCIEAHUNA M3 BOJBI, HO JIErde
BBITECHSIET €r0 M3 BOJHOI0 pactBopa menoun? Kakyio posib Hr-
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paet menoub B 3ToM mporiecce? M3o0pasure ypaBHEHHSIMU OT-
JIEJIbHBIE CTAUH.

Ha cBoiicTBe Oypbl pacTBOPSATH OKCHUJBI METAJUIOB OCHOBAHO
IIPUMEHEHHE €€ B IPOU3BOJICTBE 3MAJICH, IIPU MalKe METAIIIOB.
CocraBbTe ypaBHeHHs peakiuu Oypbl ¢ okcunamu Co (II) u Cr
(IIT). Kak Ha3pIBalOTCS 00pa3yroIIKecs: B pe3yjabTaTe peakluu
MPOAYKTHI ?

Kakue mporecchl MpoUCXOAST MPU TBEPJICHUU CHIIMKATHBIX
BSDKYIIUX BemiecTB. [lpuBenure cxemy rujponusza U MOJTUKOH-
JIEHCAllUY METa- U OPTOCUJINKATOB KaJIbLUsl.

B kakmx kmcrmorax pactBopsiercs Si0,? Hamumure ypaBHe-
HUS peaKlyil.

Kakoii o0bemM Bo3ayxa HEOOXOAMMO MOJAATh B M3BECTKOBO-
00XUraTelbHYIO 11€4Yb, B KOTOPYIO 3arpy’K€Ha IIMUXTa, COCTOS-
mast u3 1 T CaCO3 u 120 kr yris? KakoBbl 00beMbl (H.Y.) U PO-
LIEHTHBI COCTaB Ta30BOM CMECH, IMOJYYaOIICUCs TPH O0XKHUTE
3TOI Macchl?

5.4. Onucanmne KpPpUTEPUEB OLCHUBAHUSA KOMIIeTEHIIMH M MIKAJbl OLleHUBAHUA

[Tpu mpomekyTouHON aTTecTalMy B (pOpME 3K3aMEHA UCIOJIb3YETCs CIEeAYyIOIas IKajaa ole-
HUBaHUSA: 2 — HEYAOBIETBOPUTENBHO, 3 — YAOBIETBOPUTENBHO, 4 — XOpPOILO, 5 — OTIUYHO.
KpurepusiMu o1ieHUBaHMsI TOCTHKEHUH NIOKA3aTelen SBIISIOTCS:

HanmeHnoBaHue moka3aTeinst
OILICHUBAHUA pE3yJibTaTa O6y-
YCHUA 110 JUCHHUITIIMHE

Kpurepunii onieHuBanus

3HaHusA 3HaHWE TEPMHUHOB, ONIPENEICHUM, TOHATHI
3HaHME OCHOBHBIX 3aKOHOMEPHOCTEN MPOLIECCOB U SABJICHUIN
O06beM 0CBOEHHOIO MaTepHasa
ITonHOTa OTBETOB Ha BOIIPOCHI
YeTKOCTh U3J105KEHNS U MHTEpIIpeTalus 3HAaHUN

YMenus YMeHue noap30BaThesi NpUOOpaMu 1 000pyI0BaHUEM
YMeHne NpoBOANTh XUMHUYECKUI IKCIIEPUMEHT
YMmenue o0pabaTbIBaTh pe3yabTaThl XUMUYECKOT'O SKCIIEPUMEHTA
YMeHue BBIOIHATh XUMHUUECKUH SKCIIEPUMEHT B TOJTHOM 00beMe
C YETKOM MOCIEN0BATENIbHOCTHIO ACHCTBUI
YMeHNe NPUMEHSTh 3aKOHBI XUMHH JIUIS PEIICHUS IPAKTUIECKUX
3a1a4

Haspiku BraneTs HaBBIKaMH CaMOCTOSATEIHLHON paOOTHI ¢ yUeOHOM U Hay4-

HOU JIUTEpaTypou

Brnanenue HaBbIkaMy IPUOOPETEHHBIX 3HAHUH MPH pEeILICHUH
MIPaKTUYECKUX 3a1a4

Brnaners HaBbikamu 00paOoTKH HHpOpMAUU

Brnanenue HaBbIKaMU 3KCIUTyaTalluu MpruOOpPOB U 000PYI0BAHUS

Bianenue HaBbIKaMM IPUMEHEHHUS! XUMMUYECKHUX 3aKOHOMEPHO-
CTEW B MPAKTHYECKOM AEATEIbHOCTH




34

OueHka c(h)opMUPOBAHHOCTH KOMIIETEHIIMI 110 MOKa3aTe 0 JHAHUSA.

Kpurepuit YpoBeHb OCBOEHUS U OLICHKA
2 3 4 5
3HaHUE TEPMHU- He 3naer 3HaeT TeEpMUHBl | 3HAET TEPMHUHBI U 3HaeT TEpMUHBI U
HOB, OIlpeJiesie- TE€PMUHBI, U ONpEJIeNICHUs], | ONpeesICHHs. OIIpEIETICHUS, MOXKET
HUUW, TOHATUN OIPEACIICHUS | HO JOIIYCKaeT KOPPEKTHO
U TIOHATHS HETOYHOCTHU copMyIHpOBaTh UX
(OpMyITHPOBOK. CaMOCTOSITEIILHO.
3HaHHUE OCHOB- He 3naer oc- | meer npen- Xopor1o Paszbupaercs B
HBIX 3aKOHOMEp- | HOBHBIE 3aKO- | CTaBJIEHUE O IpEeCTaBIseT COBPEMEHHBIX
HOCTEH IpoLec- | Hbl, SIBICHUS | IPUPOJE OC- IPUPOJLy OCHOBHBIX | IPEACTABIICHUAX O
COB U SIBJIEHUH XUMHHU U UX HOBHBIX XHUMHU- | XMMUYECKHX IPUPOJIE OCHOBHBIX
B3alMOCBS3b. | UECKHX SIBJIE- SBJICHUH, IPUYUHBI | XUMUYECKUX
HUM, O IpUYU- | UX BO3HUKHOBEHUS U | SIBICHUI, O

HaX X BO3HHK-
HOBCHUA U
B3aMMOCBA3HU.

B3aMMOCBA3HU.

IMpUYIUHAX UX
BO3HUKHOBCHU U
B3aMOCBA3U.

O0BEM OCBOEH-
HOT'O MaTepuana

He 3naer 3Ha-
YUTEILHOMN
JacTH Marte-
puana Iuciu-
IUTHHBI

3HaeT TOILKO
OCHOBHOI Ma-
TepHUa TUCIH-
TUIMHBL, HE yC-
BOMJI €TO JIeTa-
JIen

3HaeT MaTepua Juc-
IUTUTMHBI B 10CTa-
TOYHOM 00BEME

OO6namaer TBEPAbIM U
ITOJIHBIM 3HAHUEM
Marepuala JUCLUII-
JIMHEIL, BIaAeeT J0-
TOJTHUTEITLHBIMU 3HA-
HUSIMU

ITonHOTa OTBETOB

He maer otBe-

JlaeT HeMOJIHbBIE

I[aeT OTBCThI Ha BO-

I[aeT MMOJIHBIC, pa3-

Ha BOMPOCHI TBI Ha 0OJIb- OTBETHI Ha BCE MPOCHI, HO HE B MOJI- | BEPHYTHIE OTBETHI Ha
LIMHCTBO BO- | BOIPOCHI HOM 00BeEME MMOCTaBIIEHHBIE BO-
MPOCOB MPOCHI, MPABUIBLHO
MHTEPIPETUPYET
paccMmaTpuBaemMble
IIPOLECCHI.
YeTKOCTh U3J10- YeTkocTh U3- | M3moxeHue Wsnaraer 3uanus 0e3 | M3maraer 3HaHus B
JKEHHS U UHTEP- JIOKEHUS Ma- | MaTepuasa He HapyLIECHUN B JIOTH- JIOTHYSCKOM TI0CIIe-
IpeTanus 3HaHUM | Tepuasna oT- YEeTHOE. YeCKOM IIocIeI0Ba- JIOBaTeJILHOCTH, Ca-
CYTCTBYET TEITBHOCTH, TPAMOT- MOCTOSITEILHO X

HO.

UHTEPIPETUPYS U
aHATU3HUPYSL.
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Ouenka cpopMHUPOBAHHOCTH KOMIIETEHIMI 10 MOKA3aTEJI0 Y MEHUs.

Kpurepuit YpoBEeHb OCBOEHUS M OLICHKA
2 3 4 5)
YMenue nomib- He ymeer camo- | @opmynupyet dopmynupyeT DopmynupyeT Bce
30BaThCs MPU- CTOSITEJIBHO JIMIIb HEKOTOPHIE | OCHOBHBIE OCHOBHBIE
O6opamu 1 000- | MMOJIB30BATHCA OCHOBHBIE XUMHUYECKHE XUMHYECKHE
pyZlIOBaHHEM npudopamu u XUMUYECKHUE 3aKOHBI. 3aKOHBI.
000py/IOBaHUEM | 3aKOHBI. Moxer CaMoCTOSITEIbHO
MPOAHAIU3UPOB | IPOBOIUT U
aTb pe3yJbTaThl | IJIAHUPYET
AKCHEPUMEHTA. | XUMUYECKUN
HKCHEPHUMEHT.
VYwmenune npoBo- | He ymeer npo- | C tpynom YeneuHo YBepeHHO
JUTh XUMUYe- BOJWUTH XUMHYE- | IPUMEHSET MPUMEHSET MPUMEHSIET 3HAHUS
CKHI DKCIIEPU- | CKUM IKCIEPHU- | U3BECTHBIC 3HaHUS O 0 XUMUYECKHUX
MEHT MEHT XUMHUYECKHE XUMHYECKHUX CBOMCTBax
MOJIETHN IS CBOMCTBax O00BEKTOB U
OMHCAHUS 00BEKTOB U SBIICHUY B
SIBJICHUU. SIBJICHUW B MPaKTUYECKON
Orpanu4eHHO MPAKTHYECKOM JIESITEIIbHOCTH.
MIPUMCHSICT JIeATETLHOCTH.
3HaHUA O
XUMHYECKHIX
CBOMCTBAaxX
00BEKTOB U
SIBJIEHUW B
MPaKTUYECKON
JIeSTEIbHOCTH.
Ymenue obpa- C tpynom Moxer YBepeHHO CaMocCTOsTENbHO
OaTbIBaTh pe- CIPABJISIETCS C | CAMOCTOSITEBHO | UCIONB3YET JUISl | MOXKET
3yJAbTaThl XU- | 00pabOTKOM pe- | MPOBOAUTH OTUCaHUS MIPOAHAIM3UPOBATH
MHYECKOIO 3KC- | 3YJIbTATOB XU- | HEKOTOpPbIE SIBIICHUN pe3ybTaThl
MepuMeHTa MHYECKOTO IKC- | XUMHUYECKUE W3BECTHBIE JKCIIEPUMEHTa |
MepUMEHTa JKCIIEPUMEHTHI. XUMUYECKHE CZeJaTh BBIBOJIBI.
Heysepenno MOJIETIH. YBepeHHO
aHATU3UPYET Moxer MIPOBOJUT
pe3yIbTaThI WCIIOJIH30BATh CTaTHCTHYECKYIO
JKCIIEPUMEHTA. 3aKOHBl XHMHH | 00pabOTKy
C monoymHUTENb- | I PEUICHUs | pe3ylIbTaToB
HOM MOMONIBI0 | TEXHUYECKUX U | SKCIEPUMEHTA.
MPOBOJUT CTAaTH- | TEXHOJIOTHYECKHU
CTHUYECKYIO 00pa- | X mpobiem
OOTKY pe3yibTa- | yMeeT
TOB HKCIIEPUMEH- | MPOBOJIUTD
Ta XAMHYECKHUI
HKCIIEPUMEHT.
YMeHue BBIO- CTyneHT BbI- CryneHnt CryneHnt CryneHnt
HATh XUMHYE- | TIOJHWI PaboTy | BBIIOTHWII BBITIOJTHIIIT BBITIOJTHIIT paboTy
CKHI SKCTIEpH- HE B ITIOJITHOM | paboTy B MOJTHOM | paboTy B B ITOJTHOM 00BEME C
MEHT B IIOJTHOM | 00beMe, He Cy- | oObeMe ¢ MIOJTHOM 00beMe | COOJII0ICHUEM
00BEME C YeT- MeJ BBIOpaTh CcOOIrOIeHUEM ¢ coOJroeHneM | HeoOX0IMMOI
KOH ToCJIeIoBa- | JUIS OMBITAa He- | HEOOXOMMOMn HE00XO0TUMO MOCJIENOBATEILHOC
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TEIbHOCTHIO o0xomumoe MOCJIEZIOBATENBHO | MOCIEAOBATENbH | TH MPOBEICHUS
JEUCTBUI 0o0opyI0oBaHue, | CTH MPOBEJICHUSA | OCTH OIBITOB U
OTIBITHL, U3M€- | OTBITOB U MPOBECHUS U3MEpEeHHii,
pEeHUS, BBIYHC- | U3MEPEHUH, OTIBITOB H CaMOCTOATENBHO U
JeHusl, HaOyo- | BBIOpA U U3MEpEeHHi, paroHaIbHO
JICHUSI TIPOU3BO- | TIOJTOTOBWII JUISL | CAMOCTOSITENILHO | BBIOpAN U
JWIIMCH HENpa- | OIbITa BCE U PallMOHAIIBHO | MOATOTOBMII JJIsI
BUJILHO, B OTYE- | HEOOXOAMMOE BBIOpaN 1 OTbITa BCE
Te ObUIH JI0My- | 000pyJOBaHUE, MOATOTOBWI JUIsl | HEOOXOAUMOE
IIICHBl MHOXKE- | OJIHAKO OTIBIT OTIBITA BCE o0opynoBaHue, Bce
CTBEHHbBIE MIPOBOMIICS B Heo0xoIuMoe OTIBITHI IPOBE B
OIMOKY, HE BBI- | HEPALIMOHAIBHBIX | O0OPYIOBAaHUE, | YCIOBUSX H
MIOJIHWJI aHAJIN3 | YCIIOBUSX, YTO OJIHAKO OTBITHl | pEXKHUMAX,
MOTPEUTHOCTEH, | MPUBEIIO K MIPOBEJI B 00eCTIeUnBAOIINX
He coOMoAan | MOJyYeHHUIO YCIIOBUSIX U MOJTyuYeHUe
TpeOOBaHU Pe3yIbTATOB C pexuMax, He pe3yiabTaToOB U
0Oe3omacHoCTy | 0odbIIEH o0ecreunBarol] | BEIBOIOB C
Tpyla, AOMYC- | MOTPEUIHOCTHIO, B | UX MOJyYEHUE HauOoJIbIIIeH
KaJl OLIMOKHU oTyeTe OblIU pe3ynbTaToOB U TOYHOCTBIO, B
IIpU OTBETE HAa | JOMYILIEHBI B BBIBOJIOB C MPE/ICTaBJICHHOM
JOTIONTHUTEb- | O0IIeH JIOCTAaTOYHOM OTUYEeTEe MPABUIHHO
HBIE BOIIPOCHL. | CIIO)KHOCTH HE TOYHOCTHIO U aKKypaTHO
Ooree AByX BBITIOJIHHII BCE
omuooK (B 3aIiCH, TaOJHUIIBL,
3aIHCSX CIUHUII, PUCYHKH, YSPTEKH,
HU3MEpEeHUsX, B rpadukw,
BBIYHCIICHUSX, BBIYHCIICHUS 1
rpadukax, c/ieTiall BBIBOIBI,
Tabnuiax, MPaBUIBLHO
CXeMax, aHaJn3e BBITIOJTHUJT aHAJIH3
MIOTPEIHOCTEN U ITOIPELIHOCTEM.
T.J.).
YwMmenue npume- | He ymeer mpu- | C 3arpygHeHusIMHu | YMmeer Yenemso
HSThH 3aKOHBI MEHSTH 3aKOHBI | YyMEeT MIPOBOJUTH UCIIONIB3YeT JJIS
XUMUH IS pe- | JUIsl peleHUs WCIOJIb30BaTh CTaTUCTUYECKY | ONMUCAHUS SIBICHUN
[ICHUS TIPAKTU- | XUMHYECKHX 3aKOHBI XUMHUH 10 00paboTKy W3BECTHBIE
YECKHX 3a/1a4 3ama4 JUTSL peIeHUs pe3yIbTaToOB XUMHYCCKHE
TEXHUYECKUX U AKCIIEPUMEHTA.. | MOJIEIH.
TEXHOJOTUUECKUX CaMocCTOsTENBHO
pooJieM. MIPUMEHSIET 3aKOHBI
XUMUH JUIS
perieHus
TEXHHUYECKHUX U
TEXHOJIOTHUECKHIX

pooJieM.
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Ouenka cpopMHPOBAHHOCTH KOMIIETEHIIM 10 MoKa3aTeq 0 HaBbIkH.

Kpurepuit

ypOBeHB OCBOCHUS U OLICHKA

2

3

4

5

Bnaners HaBhI-
KaMH caMOCTOS-
TEIBLHON PabOTHI
¢ yueOHOI1 1 Ha-
YYHOU JUTEpaTy-
poit

He ucnonb3yer

y4eOHYIO U HAYYHYIO

JTUTEpaTypy JUis

IIOATOTOBKH K 3aHA-

THUAM

He nocraTouno
BJIaJICET HABbIKAMU
CaMOCTOSITENIbHOM
paboThI ¢ yueOHO
Y HAYy4YHOH JuTepa-
Typou

JloctaTouHo Bia-
JleeT HaBbIKAMU
CaMOCTOSITENIbHOM
paboTsI ¢ yued-
HOW U HAYYHOH
JUTEPaTypou

Bnaneer HaBbI-
KaMH CaMOCTOSsI-
TEILHON pabOThI
¢ yueOHOI 1 Ha-
YYHOM JIUTEpATy-
poit

Brnanenne HaBbI-
KaMu Iproope-
TEHHBIX 3HAHHUI
MIPU PEIICHUH
MPAKTUYECKUX
3a1a4

JlonymieHsl npuH-

OUITNAJIbHBIC o1Ino-

KU (TIeperyTaHbl
(dbopMyIibl, HapyIe-
Ha T0CJIe10BaTEb-

HOCTBb BLI‘IHCHGHHﬁ,

OTCYTCTBYET Iepe-

BOJ q)HSH‘leCKI/IX BC-

JIMYWH B CUCTCEMY

B ocHoBHOM 10JI-
HOE BBIIIOJHCHHEC-
paboTHI IPU HAJIH-
YUH OLIMOOK, KOTO-
pbI€ HE OKa3bIBAIOT
CYILIECTBEHHOTO
BJIMSIHUSI HA OKOH-
YaTeNbHBIN Pe3yiib-
TarT.

[TonHoe Hanuuue
BBITOJIHCHUS BCE-
ro ooséma pabdo-
ThI U HAJTMYUE
HECYIIECTBEHHBIX
OmMOOK MPH BhI-
YHUCIICHUSAX H T10-
CTpoeHHuH rpadu-
KOB, PHCYHKOB,

[TomHOE BBINON-
HEHHE BCETo 00b-
éMa paboThI, OT-
CYTCTBHUE CYIIe-
CTBEHHBIX OIIH-
OOK TIpH BBIUHMC-
JICHUSX U TI0-
CTPOCHHSIX Ipa-
(DUKOB U PUCYH-

CH urt.n). HE BIMSIOIIMX HA | KOB, TPAMOTHOE U
001IMii pe3ynbTaT | aKKypaTHOE BbI-
peILIEHus. IIOJIHEHUE BCEX

3aJJaHui, HAIU-
4Msl BBIBOJA.
Brnanenue HaBbl- | DKcIutyaTUpyeT [IpuoOpen HaBeiku | Bianeer HaBbI- Bnaneer
KaMH 3KCIlTyaTa- | IpuOopsl M pu3nye- | SKCIUTyaTallud He- | KaMU dKCIUTyaTa- | HaBbIKAMHU
LMY IpUOOPOB U | CKOE 00OPYAOBaHHUE | KOTOPBIX MPUOOPOB | LUK IPUOOPOB M | AKCIUTyaTalluu
000pyI0BaHUs C MIOCTOPOHHEN MO- | U 00OPYAOBaHUS. 000py10BaHUS. npubOpoB U
MOILBIO 000pynOBaHus.
Biraners HaBbI- C nononuurensHoit | C nononuurensHoi | ChopmupoBansl | ChopMupoBaHsb

KaMu 00paboTKu
uH(popManun

oMoIIpI0 oOpabda-

TBIBACT 1 HE UHTCP-

IIPETUPYET PE3YJIb-
TaTbl U3MEPEHUN

oMol 0Opabda-
TBHIBACT U UHTEP-
MIPETUPYET PE3YIlb-
TaTbl U3MEPEHUN

HaBBIKU 00pa-
OOTKU U UHTEP-
IpeTaluu pe-
3yJIBTAaTOB M3Me-

YCTOMYMBBIE Ha-
BBIKM 00pabOTKH
Y MHTEpHpeTaun
pe3yJIbTaTOB H3-

peHun MEpPEHUN
Bnanenue HaBel- | He Bnaneet Bnaneer naBsikamu | Xopoio Brnageer | Bianeer
KaM¥ IpUMeHe- HaBBIKAMH ONMCAHHUS | OIMCAHUS HaBBIKAMH OITH- HaBBIKAMU
HUS XUMHYECKUX | OCHOBHBIX OCHOBHBIX CaHWs OCHOBHBIX | OITMCaHUS
3aKOHOMEPHOCTEN | XUMHYECKHUX XHUMHYECKHX XUMHYECKHX SB- | OCHOBHBIX
B MPAKTAYECKOMN SIBJIEHUU, TONYCKAeT | SIBJIEHUI, HO JIEHWH ¥ HaBBIKA- | XUMHYECKUX
JIeSITEILHOCTH OIInOKH, ci1abo JIOTYCKAaeT OMIMOKH | MU PEIICHUS TU- | SIBICHUN U
BJIaJIceT HAaBBIKAMU MpY PEUICHUN MMOBBIX 3aJ1a4 HaBBIKAMU
pelIeHus! TUTIOBBIX THUITOBBIX penieHus
3aJ1ad. XHMHYECKHX 3a71a4. THUIIOBBIX 3aJ1a4 1
3a1a4
MMOBBIIICHHOM

CJIO)KHOCTH.
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6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHUE

6.1. MaTepuaibHO-TeXHUYECKOe o0ecreyeHue

HaumeHoBaHMe crienMalIbHBIX TOMEIEHUN U
MIOMEIICHUH JIJIs1 CAMOCTOSTEIBHOIN paboThI

OcCHalleHHOCTh ClIENUAJIBHBIX TOMEIEHUHN U
MOMEIICHUH JIJIs1 CAMOCTOSATEIBHOM paboThI

YK Ne 2,
JlaGopaTtopust Ne 311

Jlaboparopun HEOPraHWYECKOH XUMHH: BBI-
TsOKHBIEC MIKa(bl, CyIIWIbHBIE MKA(bI, TEPMO-
CTaThl, MATHUTHBIC MEIIAJIKH, TEXHUYECKUE U
aHAJIMTUYECKUE BECHI, DJIEKTPOJIU3EPHI, JJICK-
TPUYECKHUE IUIUTKH, (POTOIIEKTPOKOIOPUMET-
pbl, pH-MeTpbl, nHQOpPMAIIOHHBIE CTEHBI.

YK Ne 2,
Jlaboparopus Ne 316

JlaGopaTopun HEOPTaHUYECKOW XUMHH: BBI-
TSOKHBIE MIKa(Bl, CYIIUIbHBIE MKA(bI, TEPMO-
CTaThl, MArHUTHBIC MEIIAIKH, TEXHUYECKUE U
aHAIMTUYECKUE BECHI, DJIEKTPOIU3EPHI, DIICK-
TPUYECKHUE IUIUTKH, (POTOIIEKTPOKOIOPUMET-
pbl, pH-MeTpbl, nHQOpPMAIIOHHBIE CTEHBI.

YK Ne 2,
Jlaboparopus Ne 309

JlaGopaTopun HEOPTaHUYECKOW XUMHH: BBI-
TSOKHbIE HIKa(bl, CYIIMIbHbIE MKa(bl, TEPMO-
CTaThbl, MAarHUTHbIE MEUIAJIKH, TEXHUYECKHE U
AHAIMTUYECKUE BECHI, JIEKTPOJIU3EPHI, DIIECK-
TPUYECKHUE TUIUTKH, (POTOIIEKTPOKOIOPHUMET-
pbl, pH-MeTpbl, HHGOPMAaLIMOHHbIE CTEHIBL.

YK Ne 2,
Aynuropus Ne 325

JlekuroHHas ayIUTOPHS: KOMIIBIOTEP, IPOEK-
TOpP, DKpaH C DJIEKTPOIPHUBOJOM, IOCKA Mar-
HUTHO-MEJOBasi, ”THPOPMAIIMOHHbIE CTEH/IbI.

YK Ne 2,
Aynurtopus Ne 327

VYuebHo-HccneoBaTeNbCcKasg — J1abopaTopusi:
KOMITBIOTEPHI, MTPOEKTOpP, Pa3JABIKHON JKpaH,
TesneBu3op, Buaeo- 1 DVD- mpourpeiBaress,
WH(POPMAIIMOHHBIE CTEH/IBL.

Crnucok y4yeOHBIX (PUIBMOB: TEeXHHKa 0€30-
MacHOCTU Ipu paboTe B XUMHUYecKoi jabopa-
TOpUH, XUMHUYECKasi CBSI3b U CTPOEHHUE MOJIe-
KyJI, OCHOBHBIE 3aKOHBI TEPMOJMHAMUKH, CKO-
POCTh XMMHUYECKUX peaKIuil, XuMUUecKas K-
HETHKAa ©  paBHOBECHE, OKHUCIUTEIBHO-
BOCCTAHOBUTEIJIbHBIE PEaKIUH, OCHOBBI 3JIEK-
TPOXHMHH, OOIIME CBOWCTBA S-DJIEMEHTOB,
o0mue CBOMCTBa HEMETAIMYECKUX p-
JIEMEHTOB, AIFOMUHHI, €r0 CBOWCTBA U TMONY-
YEHUE, KPEMHUH U €r0 CBOMCTBA.

YuranbHbIHA 3a1 OMOJIMOTEKN 11 CAMOCTOSI-
TEJILHOU PabOTHI

Crnenunanm3upoBaHHas MeOenb; KOMIIBIOTEp-
Hasi TEXHUKA, MOJKItoueHHas k cetn «HTep-
HET», UMEIoNIasi JOCTYI B 3JIEKTPOHHYIO WH-
(dhopMaImoHHO-00pa30BaTEIBLHYIO CPENY

Meroanyeckuii KaOUHET

CrnenuanusupoBaHHas Me0enb; MyJIbTHME-
JUWHBIA IIPOEKTOP, IEPEHOCHOU 3KpaH, HOYT-
OyK
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6.2. /InueH3MoHHOE U CBOOOHO pacnpocTpaHseMoe NPOrpaMMHOe obecrneyeHue

Ne [lepeueHb TUIIEH3MOHHOTO TIPO- PexBU3HUTHI MOATBEPKIAIOIIETO TOKYMEHTA
I'PaMMHOT'0 00€eCIIeyeHusl.
1 Microsoft Windows 10 Kopnopa- | Cornamenune Microsoft Open Value Subscription
TUBHAsI V6328633. Cornamenne nericrButenbHo ¢ 02.10.2017

o 31.10.2023). Horosop MOCTaBKH I1O
0326100004117000038-0003147-01 ot 06.10.2017

2 Microsoft Office Professional Plus | Cornamenue Microsoft Open Value Subscription
2016 V6328633. Cornamenne neiicrButeiabHo ¢ 02.10.2017

no 31.10.2023
3 Kaspersky  Endpoint  Security | Cyonuuen3uonssiii gorosop Ne 102 ot 24.05.2018.

«Cranpaptabiii Russian Editiony Cpok nerictBus nureHsuu a0 19.08.2020
I'paxnancko-npaBoBoii Jlorosop (Konrpakr) Ne 27782
«ITocTaBka mpoyieHHs MpaBa MOJIb30BaHMS (JTUIEH3UH)
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk neii-
cTBUsA nuien3uu 19.08.2022r.

4 Google Chrome CBoboaHo pacnpoctpansiemoe [10 corjaacHO yCIOBUSM
JIMIIEH3UOHHOTO COTJIANICHUS
5 Mozilla Firefox CBobOonHO pactipoctpansiemoe 1O coriacHo ycaoBusSM

JJMIOCH3MOHHOI'O COIJIalliICHUA

6.3. IlepeyeHb y4eOHBIX M3JaHUI U Y4eOHO-METOAUYECKUX MATEPHATIOB
6.3.1. IlepeyeHb OCHOBHOIi JTUTEPATYPHI

1. Axmeros, H. C. O6mmas u nHeopranuueckas xumus: yueOnuk / H. C. Axmeros. — CII6.; Mo-
ckBa; Kpacunomap: Jlans, 2014. — 743 c.

2. Koncnekr nekuuii mo xumun: yde6. mocodbue / B. W. IlaBnenko, JI. B. [lenuncosa, H. B.
Kimrounnkosa, A. H. Bonoguenxo. — benropoa: M3a-so BI'TY um. B. I'. Illyxosa, 2010. — 136 c.

3. [TaBnenko, B.M1. Metoaunueckue ykazaHUs K BBHITIOJHEHUIO TaOOPATOPHBIX pabOT MO AUCIIH-
IUTMHE «XUMUS» 7S CTYJIEHTOB IepBOro Kypca ouHoi popmsl 00yuenus / B.U. Ilasnenko, B.I'. Knu-
Menko, H.B. KmounnkoBa, A.H. Bononuenko, P.I'. JI.B. Jlenucosa, llleBiioBa. — benropoa: WU3n-Bo
BI'TY, 2016.—-52c.

4. Kmumenko B.I'., Bonomuenko A.H., [TaBnenko B.1. OOG1miast u Heopranuueckast XuMusi: y4ueo.

nocobue — benropon: M3a-so BI'TY um. B.I'. Illyxosa, 2017. — 147 c.

6.3.2. [lepeyeHb 10NOTHUTEIbHOM JIUTEPATYPbI

5. TeopeTrueckre OCHOBBI XMMHHU: 3aJaHUS JUIsI CAMOCTOATEIHHONU paboThl CTYEHTOB: y4eO.
nocobue / coct.: B. I'. Knmumenko, A. H. Bonomuenko, B. U. IlaBnenko. — benropoa: U3n-so BI'TY
uM. B.I'. lIlyxoBa, 2014. — 125 c.

6. OCHOBBI HEOPTAaHWYECKOH XMMHH, METOMA. YKa3aHUs JUIs CTYJCHTOB JTHEBHOH (OpMBI 00Y-
yenusi/cocT.: B. I'. Knumenko, A. H. Bonoguenko, B. U. IlaBnenko. — 2-e u3z., non. — benropon:
N3p-Bo BI'TY um. B. I'. lllyxosa, 2004. — 53 c.

7. KitounukoBa, H. B.OCHOBBI 3J€KTPOXUMHHM M XUMUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX
MeTaJUIOB: y4eb. mocodue it CTyACHTOB, oO0y4atomuxcs mo HampasieHnuto 270100 "Ctp-Bo" / H. B.
Kitounukona, JI. B. JlenucoBa. — 2-e u3n., nomn. — benropon: M3n-so BI'TY um. B. I'. Illyxosa, 2010. —
131 c.

8. I'munka, H. JI. 3amaun u ynpaxHeHus mo oOmiei xumun: yueO. mocodue / H. JI. I'nunka. -
u3a. crep. - M.: Unaterpan-Ilpecc, 2005. - 240 c.
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6.3. IlepeyeHb 3J1EKTPOHHBIX U3aAHUI

1. AxmeroB, H.C. O0mmas u HeopraHudeckast XuMusi [ DIeKTpOHHBIN pecypc]|: yueOHUK. —
OnektpoH. naH. — CII0.: Jlans, 2014. — 744 c. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=50684

2. [TaBnenko, B.1. Meroauueckue ykazaHusi K BBIIIOJHEHUIO JIAOOPATOPHBIX pabOT MO JUCIIH-
TUTHHE «XUMUSD» TSI CTYJICHTOB IIEPBOT0 Kypca 0OUHOM OopMBI 00YUICHHS BCEX HAINpaBIICHU Oakasas-
puarta [Onekrponnsiii pecype] / B.W. [TaBnenko, B.I'. Knumenko, H.B. Kmrounukosa, A.H. Bonon-
yeHko, B.B. [lenucosa, P.I'. llleBuosa. — benropoa: U3n-so BI'TY, 2016. — 53 c. — Pexum gocryna:

https://elib.bstu.ru/Reader/Book/2017011110510454100000655393

3. Bononuenko A. H. IIpakTukyMm 1o HeopraHM4ecKON XUMHH [ DIEKTPOHHBIN pecypc]: :
y4e0. mocobue Jy1sl CTYyJIeHTOB, oOy4daromuxcs mo HanpaiaeHusM 240100.62 - XuM. TeXHOJIOTHS,
241000.62 - DHepro-u pecypcocdeperaronme Iporeccsl B XUM. TEXHOIOTUH, He(hTEXUMUH, OMOTEXHO-
noruu, 270800.62 - Ctp-Bo / A. H. Bonoguenko, B. U. [TaBnenko, B. I'. Knumenko Pexxum noctyna:

— https://elib.bstu.ru/Reader/Book/2014040921151112853000004246.

4. CipaBOYHUK I10 OOIIEH U HEOPraHUYECKO XUMuM [ DNEeKTpOoHHBIN pecypce]: cocT.: B. U.
[TaBnenko, A. H. Bomomuenko, B. I'. Kimumenko / BI'TY um. B. I'. IllyxoBa, kad. HeopraH. XuMHuH. —
DneKTpoH. TeKCTOBbIE NaH. — benropox : U3n-Bo BI'TY um. B. I'. lllyxosa, 2014. — Pexxum noctyna:
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881

6.4. IlepeueHb HHTEPHET PecypcoB, MPO(ecCHOHATBLHBIX 023 TaHHbIX, HHPOPMAIIMOHHO-
CIPABOYHBIX CHCTEM

1. Poccuiickoe o6pazosarne ®EJIEPAJILHBIN ITIOPTAJI: http://www.edu.ru/

2. DnexkrpouHo-6ubOIMoTeuHas cucrema «IPRBooksy: http://www.iprbookshop.ru/
3. DnekTpoHHas OubIHoTeuHas cuctema u3a-Ba «Jlauby :http://e.lanbook.com

4. Xumunuecknii karanor: http://www.ximicat.com/

5. Caiit o xumun XuMuK: http://www.xumuk.ru/

6. Xummueckuii mopran ChemPort.Ru: http://www.chemport.ru

7. Caiit o xumun XuMuK: http://www.xumuk.ru/



http://e.lanbook.com/books/element.php?pl1_id=50684
https://elib.bstu.ru/Reader/Book/2017011110510454100000655393
https://elib.bstu.ru/Reader/Book/2014040921151112853000004246
https://elib.bstu.ru/Reader/Book/2014040921150643984100001881
http://www.ximicat.com/
http://www.chemport.ru/
http://www.xumuk.ru/




