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1. Iesu ocBOeHHUSs AN CHUILIHHBI
Hensimu u3yyeHUs: AUCHMIUIMHBI « XUMUS» OOYYarOIMIMMHKCS 10 HAlpaBieHHE MOATOTOBKH
11.03.04 «DOnexTpoHHKa U HAHOZJIEKTPOHUKA» SIBIISIFOTCSL:

- (QopmupoBaHue y OOy4yarOUIMXCs TMPEACTaBICHUNH O (QyHIAMEHTAILHOM €IUHCTBE
€CTECTBEHHBIX HAYyK;

- OCBOEHHME OCHOBHBIX TOJIOKEHUN XUMHUU B CBS3H C (PU3UUECKUMH MPEICTABICHUSIMH O
CTPOCHUU aToMa U BEILECTBa, 3aKOHAMH TEPMOJIMHAMHKH, TEOPHEN AIIEKTPOIPOBOJHOCTH
3IIEKTPOJIUTOB,;

- pa3BUTHE TOTOBHOCTU CTYACHTOB K CaMOOOYyYEHHIO, MOHUCKY M HCIOJIb30BAHUIO

nHpopMaIu, He0OXOAMMOM ISl peIIeHUs YICOHBIX M CCIICIOBATEIBCKUX 3a/1a4.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMmMbl

Juctumimbaa «XUMHSD» OTHOCUTCS K pa3jieny oOOIlIeHAayYHBIX MAWCLHMILUIUH B IUKJIE
06pa3013aTeanblx nporpamMm. I[I/ICI_II/IH.HI/IHa OCHOBBIBACTCA Ha 63.30BI>IX 3HAHUAX, MOJTYYCHHBIX
CTyACHTaMU NpU HU3YUCHUU XHUMHU B KYpPCC CpGI[HCfI IIKOJIBI. I[JBI YCBOCHUSA AOUCHUILINHBI
CTYJEHT JI0JKEH Bia/leTh 0a30BOM XMMUYECKONH TEPMUHOJIOTHEN; TOHUMATh CMBICIT XUMHUYECKHUX
¢dbopMyIl U CUMBOJIOB, HHIEKCOB M KOO(PHUIIMEHTOB B XMMHUUECKUX YPAaBHEHUAX PEaKluil; UMETh
MMpCaACTaBJICHUA 06 OCHOBHBIX KJIaCCaX HCOPTaHUYCCKUX COCHHHGHHﬁ; MMOHUMAThL Pas3INvIuc
MCKAY XHUMHUYCCKUMH U (bI/ISI/I‘IeCKI/IMI/I SABJICHUAMU. I[JBI YCIICHIHOI'O OCBOCHUA H3YYCHUC
JUCIUIUIMHBL JOJDKHO MPOXOAMTH BCIEN 3a WIM MapajljieIbHO ¢ OCBOCHHEM TaKHX pa3/esioB
monynsa «O6mas pusuka» kak «MomnekynsipHas Gu3nKa U TEpMOAMHAMUKAY, « DNEKTPUUYECTBO U

MarHeTu3mM», « ATOMHasi PU3UKaY.

3. Ilnanupyemble pe3yjabTaTbl OOy4YeHMS] 1O JAUCUUILJIMHE, COOTHECEHHbIE C

IUIAHUPYeMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTeJbHOMH MPOrpaMMbl

[Iporiecc u3yyeHHs NUCHMILIMHBI HANpaBieH Ha (popMUpOBaHHE CIEAYIOMIHUX AJIEMEHTOB
komrnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpereHus Cleayloux 3HAHHM,

YMEHH, HaBBIKOB U (WJIHM) OTIbITA 1EATEIbHOCTH:



dopmupyemasn
KOMIIETCHLIHS
(koa u popmyIHpPOBKA)

NaaukaTop n0cTHKEHNs
KOMIIeTeHIIMH
(ko u popmyaMpoBKa)

Ilepevyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusl

Oo6umenpodeccuoHalbHbIE KOMIIETEHIIUN

OIIK-1 Cnocoben
UCIIOJIb30BATh
MOJIO’KEHU S, 3aKOHBI U
METOAbI €CCTCCTBCHHBIX
HayK U MaTeMaTUKU
AJId pCIICHU 3aaa4
WHKEHEPHOM
ACATCIIbHOCTU

NI OIIK-1.1. 3naer
(byHIaMeHTaIbHBIE
3aKOHBI IPUPOIBI U
OCHOBHBIE (pU3HUECKHE U
MaTeMaTHYECKUE
3aKOHBI.

3HaTh:

® 3JIEKTPOHHOE CTPOCHHE aTOMOB U
IIPUHLIMIIBI TOCTPOEHUS
MEPUOJNYECKON CUCTEMBI 3JIEMEHTOB;

® OCHOBBI TEOpPUU XMMHUYECKOH CBSI3U B
COCIUHEHMAX Pa3HBIX THUIIOB;

® KJIAacChl U HOMEHKJIATYPY
HEOPraHMYECKUX XUMUUYECKUX
COEeIMHEHNM;

® OCHOBHBIEC 3aKOHOMEPHOCTH
XUMUYECKUX IIPEBPALLICHU,
KMHETUYECKUE U TEPMOJUHAMUYECKHE
CIIOCOOBI X OIKCAHUS,

® CBOICTBA PaCTBOPOB U AJIEKTPOJIUTOB;

® OCHOBBI NEKTPOXUMHUUYECKUX
IIPOLIECCOB, IPUHIUIT
(bYHKIMOHUPOBAHUS
JNEKTPOXUMHUYECKUX HCTOUHUKOB
SHEPIrUH.

NI OIIK-1.2. Cnocoben
MIPUMEHATH (PU3NUECKHIE
3aKOHBI U
MaTeMaTH4YCCKUE METOAbI
TSl peIIeHus 33124
TEOPETUYECKOTO
MPUKIIQJHOTO XapaKTepa.

YMmerb:

® 1aBaTh HA3BAHMS XUMUYECCKIM
HEOPraHUYECKUM COEIMHEHUSIM, TI0
HA3BAHWIO COSAMHECHHUSI ONPEIENISTh €ro
CTPYKTYpHYIO hopMyiTy;

® XapaKkTepu30BaTh aTOM C TOUKH 3PEHUS
3aIoTHeHUS 000JI09YeK U MOA000I0UEK,
BBIUHCIISATH SHEPTUIO 3JIEKTPOHOB Ha
OpOUTANISAX, SHEPTHUIO IIEKTPOHHBIX
MEPEX0/I0B B aTOMaXx;

® OIUCHIBaTh KAYECTBEHHO U
MOJIYKOJIMYECTBEHHO XUMUYECKYTO
CBSI3b C UCIIOJIb30BAHNEM METOJIOB
BaJICHTHOMW CBSI3M U MOJICKYJISIPHBIX
opOuTaneu, moHATHsI 00 HOHHOCTH
CBSI3H,

® KOJIMYECTBEHHO OMMCHIBATH KHHETUKY
XUMHYECKON PEaKInu,
MPOTHO3UPOBATH BO3MOXKHOCTh U
HaIpaBlieHUE MPOTEKAHUS PEeaKLUU C
WCIOJIb30BAaHUEM TEPMOJAMHAMHYECKUX
GyHKIMIH;

® OIpeAeNsaTh KOJINYECTBEHHbIE
XapaKTePUCTHKHU PaCTBOPOB
AJIEKTPOJIUTOB,;

® 1aBaTh KOJMYECTBEHHOE OMMCAHHE
ANEKTPOJHBIX MPOIIECCOB.




N OIIK-1.3. Baaners HaBbIKaAMH:
JIEMOHCTPUPYET HABLIKK | ® pEIICHHUS TUIIOBBIX 3a1a4 [0 KypCy

WCIIOJIb30BAaHMS 3HAHUHI oO1elt XMMUH U 3a71a4 SJIEKTPOXHUMUH;
(GbU3MKN 1 MaTEMAaTUKU ® CaMOCTOSTENLHOM pabOTHI C

NP PEIICHUN pa3IMYHBIMHA UCTOYHUKAMU
OPaKTUICCKUX 3a/1a4. nH(pOpMaIuu 1Mo TeMaTHKe Kypca;

® [IOKCKA M UCIIOJIb30BAHUS YaCTHOMN
CIpPaBOYHON WH(GOPMALIUH IS
pelieHus y4eOHBIX 3aa4 U
npuMeHeHus B cepe
podeCCHOHATIBHOM JEATSIbHOCTH

4. OO0beM, CTPYKTYpPA U COAEpPKAHUE TUCUUNINHBI

OO6mmast TpyJ0€MKOCTh TUCITUTUIMHBI COCTABIISIET 2 3a4E€THBIX CIUHMII, 72 aKaj.qyacoB.

Buapl yueOHBIX 3aHATHIA,
BKJIIOYASl CAMOCTOATETbHYIO
padoTy CTyA1eHTOB, DopMBbI TEKYIIETO
M UX TPYAOEMKOCTh KOHTPOJIA YCIIEBAEMOCTH
TembI (pazieini) o (B akageMHU4eCKHX Yacax)
Ne JMCIMILTHHBI 5 KonTakTHasi pa6oTa ®opma NPOMEKyTOUHOH
’ S 5 aTTecTAlNU
n/n HX COAep:KaHue 5 o4 =
O o 2 = |2 |2 (no cemecmpam)
(> 5 g |E S| &
S| e 5] £]gE 58
S| Z| 5| E|2E ¢ 'z'é @opmur I0 u /10T
Q
el 2| & 2|5E|lS (npu nanuuuu)
s ts] | o 2=
= < S| e B
= = ™ = o
<
1 |Crpoenue aToma 513 1] 4
Saganus it
aMOCTOATEIILHOU pabOThI
CTtpoeHue MoieKyI, CaMOCTOATENLHOH PadoTHI,
2 51413 TecT 17151 cCaMOTIPOBEPKH
XUMHUYECKAS CBA3b
T KonTponbhas
€pMOAVHAMUKA U pabora Nel
3 |KMHETHKAa XUMHYECKHX 514 | 4 IVK ¢ LMS Moodle
MPOLECCOB
4 |PacTBOpBI U 3AEKTPOJUTHI | S | 3 | 3
Saganus it
CaMOCTOSITETTFHON pabOTHI
5 |OCHOBBI ATEKTPOXUMHH 5133 P ’
KontponbsHas padora Ne2
DVK 6 LMS Moodle
031|377 3auer
Bcero 17 | 17 0,3 | 37,7

5. Copepxanue pa3aejioB JUCHUIJINHBI:

1. Crpoenme aToma.

1.1. OcHOBBI KBaHTOBOH (HU3HMKHU: THUNOTE3a Je¢ bpoiis, COOTHOIIEHHE HEOIpeAeICHHOCTEN
I'eiizenbepra, ypaBaenue lllpeaunrepa, BonHoBast pyHKIUS.

1.2. CrpoeHne BOIOPOIOTIOI0OHBIX aTOMOB.
[Inanerapnass mojmenb aroma, mnoctynarel bopa. CrnekTpaiabHble CEpUU ATOMApHOTO
BOJIOpPOJla, KBAaHTOBAHHWE HHEPrUM 3JEKTpoHa B arome. YpaBHeHue lllpenunrepa nmis
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1.3.

2.2.

2.4.

2.3.

2.5.

3.2.

3.3.

5.2.

5.3.

5.4.

BOJIOPOJIONIOA00HOTO0 aTOMa, KBaHTOBAHHE MOMEHTa HMMITyJibca M ero mnpoekuuu. CrnuH
AJIEKTPOHA.

MuoroanektponHbie aroMbl. [Ipunnun [Taynu, npaBuno Xynaa, npaBuiia KiedkoBckoro.
[lepnoguueckast cucreMa 3J1€eMEHTOB. 3akoH Mo3snu, npasuna Cimdiitepa, 3Heprus
3JIEKTPOHHBIX NEPEXOA0B, XapAKTEPUCTUUECKOE PEHTTEHOBCKOE U3JIyYEHHE aTOMA.
CrpoeHne Mos1eKyJ1, XHMHYECKas CBSA3b

Buapl XuMHUecKOW CBSI3M, HSHEPrus XUMHYECKOW cBs3u. KoBaneHTHas Xumudeckas
CBA3bI0. MeTo1 BaJICHTHBIX CBSI3€H, FT€OMETPUYECKUE TUIIBI CBSI3U, TOHOPHO-aKLIEITOPHBIN
U THOpUAM3AIMOHHBIN MeXaHu3Mbl 00pa3oBaHus CBsi3u. OCHOBBI METO/Ia MOJIEKYJISIPHBIX
opOuTanei.

KoBanentnas nonspHas U MoHHAs cBA3b. [loHATHE 00 AMEKTPOOTPHULIATEILHOCTH aToOMa,
KOJIMYECTBEHHBIE KPUTEPUM HOHHOCTU CBSI3U. BalleHTHOCTb, KOBAJEHTHOCTb U
3JIEKTPOBAJIEHTHOCTb.

[ToHsTHE O METATIIMYECKOW CBA3U

MexmonekyspHble B3aUMOACHCTBUS U UX BIUSHUE HA (DU3MYECKHE CBOICTBA BEILECTBA.
BonoponHas cBs3b.

HomeHnkiiarypa ¥ OCHOBHBIE KJIACChl HEOPraHMYECKHX COEIMHEHUH, KOMIUIEKCHBIE
COEIMHEHMUS.

KuneTnka 1 TepMoANHAMUKA XMMHYECKUX NPOLECCOB

TennoBoii 3¢ dext xummueckot peakuuu. 3akoH ['ecca. TepMoguHaAMUYECKUE TApaMETPBhI.
TepMmoannamuyeckue (GyHKUMU: BHYTPEHHSSI SHEPrus, TeIuioBas (PyHKUMs, CBOOOIHAsS
sHeprus, sHeprus I['n6bOca. HampaBieHHOCTP XUMHUYECKOro Tpolecca. Bbruucienue
U3MEHEHHUS TEPMOJAMHAMUYECKUX (PYHKIIMH B X0/Ie XUMUYECKOU peaKIuu.

CKopocTh XMMHMYECKOM pEaKIMHM, MOJIEKYJISPHOCTh M MOPSAOK pEeakUuu. OHEprus
aKTHBAIIMU peaknuu, mpasuio Bant-I'odda, ypaBHenne Appennyca

PaBHOBecHbIE XMMUYECKHE PEAKLMU, KOHCTAHTA XUMHUYECKOTO PABHOBECHS, CIOCOOBI €€
BolpaxkeHus. [lpunuun Jle Illatense — bpayna. CBs3b KUHETHYECKHX U
TEPMOJIMHAMHUYECKUX XapaKTEPUCTUK XUMHUUYecKor peakuuu. M3otepmbl Bant-I'odda.
PacTBOpBI U 3J1€KTPOJTUTHI

PacTBOopenne u conpBaTalMsA, CIOCOOBI BBIPAXEHHUS KOHIIGHTPALMU PacTBOPOB,
MpOU3BEICHNE PACTBOPUMOCTH. TernoBoi 3 PeKT pacTBOpEHUs.

ONEeKTPOJIUTHYECKAas  JUCCOLMALUSA, CTENEHb M KOHCTAHTa  AJIETPOIMTHUUYECKOMN
muccounanuu. (OcoOEHHOCTH 3JIEKTPONPOBOJHOCTH  BJEKTPOJIUTOB, XapaKTEPUCTUKU
IIPOBOAMMOCTH 3JIEKTPOJIUTOB.

SlBneHne ruaponM3a, KOHCTaHTa M CTENEHb Tuiaposn3a. llokazarenp KUCIOTHOCTH
pactBopa. bydepHsie pacTBOpEI.

OCHOBBI JIEKTPOXUMHHU

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CTaHJapTHBIM MOTEHLMaN IMOJIypeakluy,
BBIYKMCIICHHE NOTEHIHUAIOB TMOJYypEaKUWWd I  MPOU3BOJBHBIX  TEMIEparyp H
KOHIIEHTPALUM.

DNIeKTpoAHBIE Tporecchl. YpaBHeHHMe HepHcra. Tumbl M3MEpUTENBbHBIX BJIEKTPOJIOB:
BOJIOPOJHO-IUIATUHOBBIN, PEJOKC-3JIEKTPO/, KAJIOMEJIbHBIN, HOH-CEJIEKTUBHBIE 3JIEKTPOIBI.
["anpBaHMYECKHE LETIN: duznyeckue, KOHIICHTPAllHOHHBIE, COOCTBEHHO
AIIEKTPOXUMHUYECKUE.

DIEKTPOXUMUYECKHE HCTOYHMKU HHEpruu. HepaBHOBECHBIE 3IIEKTPOJIHBIE MPOLECCHI,
noJIIpU3aLus IEKTpo1oB. [lepcriekTHBHBIE MaTEPHUAIIBI ISl aKKYMYJISITOPOB.

Oo0pa3oBare/bHbIE TEeXHOJIOTUH, HCI0JIb3yeMble npu OCyLeCTBJIeHUH
00pa3oBaTeIbLHOIO NMpoIecca Mo JMCUMILIHHE

B nporuiecce 00yueHust HCIOIB3YIOTCS ClEAYIONINEe 00pa30oBaTeIbHbIE TEXHOIOTHH:



BBogHasi JiekuMsi — [aeT NEpPBOE LEIOCTHOE MPEICTAaBICHHWE O JUCUUIUIMHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME M3Y4YEHUs JTaHHOW JUCHUIUIMHBL. CTYJEHTHI 3HAKOMSTCS C
Ha3HAaYeHHEM U 3aJladyaMM Kypca, €ro pojibl0 U MECTOM B CHCTEME yYeOHBIX NUCUUIUIMH U B
CUCTEME TOATOTOBKH B IenoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, MMeHa U3BECTHBIX YUEHBIX, N3JIaraloTcs MEePCIEeKTUBHBIC
HanpaBJeHUs uccienoBaHud. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCS  METOAUYECKUE U
OpraHHU3al[MOHHbIE OCOOCHHOCTH pabOThl B paMKax NTaHHOW AWCHUUIUIMHBI, a TaKXKe Jaercs
aHaJIU3 PEKOMEHIyeMOM yueOHO-METOJMUECKOM JTUTEPATyPHI.

AxkagemMuyecKasi JEeKIHUA € 3JIeMEHTAMH JIeKIUH-0ecebl — IOCIEI0BATEIbHOE H3JI0-
JKEHHE MaTepualia, OCYUIECTBISIEMOE IMPEUMYIIECTBEHHO B BHJE MOHOJIOTa MPENnoaaBaTelis.
DOneMeHThl JIEeKIMU-0ecebl O00ecrneurBalOT KOHTAKT MpenojaBareis C ayAuTOpHUEH, 4YTO
MO3BOJIIET TPUBIIEKATh BHUMAaHUE CTYACHTOB K HambOoyiee BaXHBIM TEeMaM JUCIHUILTAHBL,
aKTHBHO BOBJIEKaTh MX B Y4Y€OHBIH IMpoliecC, KOHTPOJIUPOBATH TEMIT M3JIOKEHUS Y4eOHOro
MaTepuaia B 3aBUCUMOCTU OT YPOBHS €0 BOCIPUSATHUS.

IIpakTHyeckoe 3aHsITHE — 3aHATHE, MOCBAIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUH H
HABBIKOB I10 3aKPETUICHUIO TIOJYYSHHBIX Ha JICKI[UU 3HAHUM.

KoncyabTaumu — Buja Y4eOHBIX 3aHSATUH, SBISIONIMICA OAHOW W3 (OpPM KOHTPOJIS
CaMOCTOSITENILHOM  paboThl  CTyAeHTOB. Ha KOHCymbTanusx 1O Mpockde CTYACHTOB
paccmarpuBaroTcs HauOosiee CIOKHBIE MOMEHTBHI MPU OCBOCHMHM Marepuallia TUCIUILIUHBI,
MpernojiaBaresib OTBEUAaeT Ha BOMPOCHI CTYJEHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpoliecce
CaMOCTOSITEIIBHOW PaOOTHI.

B npouiecce 00ydeHus1 HCHOIB3YIOTCS CIEIYIOIME TEXHOIOTHH 3JIEKTPOHHOTO 00YYEeHHUs

U IUCTAaHLMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTHUN!
DJIeKTPOHHBIN y4eOHbIil Kypc «Xumus» B LMS DuexkTponnslii yausepcuter Moodle

SApI'Y, B koTOpOM:

- IIPEJICTABICHbl TEKCThl KOHCIIEKTOB JIEKLMH B BHJE NPE3EHTALMHA IO HEKOTOPBIM TEMam
JUCLUIUIMHBI,

- OpPEICTaBICHbl 3aJaHus JJS CaMOCTOSATENBHOM paboThl OO0ydYalomuxcs IO TeMaM
JUCLUIUIMHBI,

- OCYLIECTBIIIETCS  IIPOBENEHUE  OTAEIBHBIX  MEPONPHUATHH  TEKYIIEro  KOHTPOJSA
yCIIEBAEMOCTH CTY/IEHTOB;

- IIPEJICTaBJICHbI PAaBUJIa POXO0XKIEHUS IPOMEKYTOUHOM aTTECTAllK 110 IUCLUIIIMHE;

- IPECTaBJIEH CIMCOK yU4eOHOM IUTEepaTyphl, PEKOMEHIyEMOM Il OCBOCHUS AUCLUIUINHBL;

- npezcTaBieHa uHpopMmanus o (opMe M BPEMEHH MPOBEACHHMS KOHCYJIbTALUMH 10
JUCLUIUIMHE B PEKUME OHJIAlH;

- OCPEICTBOM  (opyMa  OCYLIECTBISCTCS  CHHXpPOHHOE H  (MJIM)  ACHHXPOHHOE
B3aUMOJICHICTBHE MEXJy OOy4alolUMKCS M MpPernoAaBaTes]ieM B paMKaX H3y4eHUs
JUCLUIUINHBI.

7. IlepeyeHb JMIEH3MOHHOIO W (MJIHM) CBOOOJHO PACHPOCTPAHAEMOr0 NMPOrPAMMHOIO
o0ecrneyeHusl, HCMOJb3YeMOr0 MPH OCYIIECTBJIEHUH 00Pa30BaTeJILHOrO Mpoiuecca mno
AUCHUTLIUHE
B mporiecce ocymiecTBieHus: 00pa3zoBaTeIbHOTO MPOIEcca MO AUCUUIUINHE UCTIONB3YIOTCS:
Uist GOpPMHUPOBAHUST MaTEPHANIOB ISl TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH M IMPOBEICHUS

MPOMEXKYTOUHOM aTTecTaruu, 1isi GOpMUPOBAHUS METOIMYESCKIX MATEPUAJIOB MO TUCIUTUIMHE:
— mporpammsl Microsoft Office;

— rpaduyeckuii penaktop Inkscape (Freeware);
— rpaduueckuii penakrop GIMP (Freeware);
— Adobe Acrobat Reader.



8. IlepeyeHb OCHOBHOH ¥ /[IONOJHHUTENbHOW Y4YeOHOW JIMTEepaTypbl, pPecypcoB
HHG(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTH «WHTepHeT», HEOOXOAUMBIX IJIfl
OCBOEHMS THCIUIIUHBI

a) OCHOBHAS JIUTEepaTypa

1. Tmumaka H.JL OGmas xumus: Yae6HOe mocobue mist By3oB / Ilog pen. A.W. Epmakosa. —
u3a. 30-e, ucnpasnenHoe — M.: Unrerpan-Ilpecc, 2003. — 728 c.

2. T'manaka H.JI. 3amaum u ynpakHeHus 1o oomel xumMuu: YdeOHoe mocodue st By3oB / [Tog.
pen. B.A. Pabunosuua u X.M. PyOunoii. - M.: Unterpan-Ilpecc, 2005. — 240 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. CasempeB U.B. Kypc ¢usuku: yuebnuk B 3-x Tomax T3: KBantoBas omnrtuka. AToOMHas
¢u3uka. Ousnka TBepAoro tena. GuU3nka aTOMHOTO SApa U AJIEMEHTAPHBIX YacTHIl. - M.:
Hayxka, 1989. - 301c.

2. Antponos JL.U. Teopernueckas anekTpoxumus. Y 4eOHUK. — u3. 4-e - M.: Bricmias mkona,
1984. - 509 c.

3. Cracp H.®., JIuceuxuii B.H. 3agauun, yrnpaxHeHUs ¥ BOIIPOCH 110 00IIeH XUMHUH. Yd4eOHOE
rnmocobue. — Tomck, 2006. — 80 c.

4. Kpartkuit cnpaBouHuk ¢usuko-xumuyecknx senuuuH / [lox pen. K.II. Mumenko u A.A.
PaBnens. — uzn. 7-e - JI.: Xumus, 1974 r. — 200 ctp.

5. bananos C.C. CtpykrypHas xumust. @akTel 1 3aBUcUMOCTH. - M.: luanor-MI'Y, 2000. —
292 c.

8. MarepuaabHo-TexHMYeCKas 0a3a, HeOOXOAMMAsA Il OCYLLeCTBJICHUSA
o0pa3oBaTe/IbHOIO NMpolecca Mo IUCIUNIHHE
MarepuanbHo-TeXHHUECKass 0a3a, HEOOXOIMMas JUIsl OCYLIECTBICHHS OO0pa30BaTEIbHOTIO
mpolecca 1o AUCHUIIIMHE BKJIIOYaeT B CBOM COCTAB ClielUaIbHbIe TOMEILEHUS:
— y4eOHbIC ayTUTOPUH JJIs1 IPOBEIACHHUS 3aHSATHI JIEKIIMOHHOTO TUTIA;
— y4cOHBIC ayIUTOPUH JJISI IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHHApPOB);
— y4deOHbIC ayTUTOPUU ISl IPOBEACHHSI TPYIIIIOBBIX M MHIUBUIYaTbHBIX KOHCYJIBTAIIUN;
— naboparopHoe obopynoBanue lleHTpa KOJIEKTHBHOIrO MOJb30BaHUS «JlMarHoctuka
MUKPO U HAHOCTPYKTYP»
— TOMEIEHUs AJI1 CAMOCTOSITEIbHON paboThI;
— TIOMENIEHUS I XpaHEHUS H NPOPHUIAKTUYECKOTO OOCITYKUBAHUS TEXHHUECKUX
CPEICTB 00yUYCHHUS.
CrnenuanbHbple TMOMEIICHHUS YKOMIUICKTOBAaHBI CpEACTBAMH OOYYEHHUS, CIYXKalluMH JJis
MIPEACTABICHUS YueOHOW HH(pOpMAIHK OONBIION ay TUTOPHH.
[TomemeHust 1JiT CaMOCTOSATENBHON PAOOTHl O0YUYAIONIUXCS OCHAIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOYKHOCTHIO MOAKIIOUEHUs1 K ceTu «VHTepHeT» M obecrneueHueM AO0CTyma K
3IIEKTPOHHOHN HMH(OpMaImoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOD:
JlotuieHT 6a30Boi Kadeapsl HAHOTEXHOJIOTHI B 3JIEKTPOHUKE
B SI® ®I'bBYH ®THUAH um. K. A. Banuesa PAH, k.0.H. J.9.1TyxoB

(ToAmnucs)




IMpuaoxenne Nel k padoyeil nporpamMme I CHUTIIAHbBI
«XuMHD)

DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBEACHUs TeKYylIel U IPOMEKYTOYHOM aTTecTalliy CTYJAeHTOB
10 TUCHUILTHHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEePHAJIbI,
Heo0XoauMbIe J1JIfl OLleHKH 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONBITA e TeJIbHOCTH,
XapaKTepu3yILIMX 3Tanbl (popMHPOBAHUA KOMIIETEH LU

1.1 KoHTpoJbHBbIE 32/1aHUS,
HCNOJIb3yeMble B Mpolecce TeKylleid aTrecTanun

Konmponsnoie 3a0anus 0,11 camoCcmoamenibHo20 6HEayOUnopHo20 PeueHus
3aoauu no memam «Cmpoenue amoma», «Cmpoenue moneKyi, XUMU4ecKas C6:A3b)

Bapuanr 1

1. OpHo M TO e KoiauyecTBO Mmeramia coeauusierca ¢ 0,200 r kucimopona u ¢ 3,17 1
OJIHOTO M3 TajoreHoB. OnpeneanTh SKBUBAJICHTHYIO Maccy rajloreHa.

2. llpm cxwuranum 3,00 r anrpamura nonyumsochk 5,30 1 CO2, U3MEpPEHHOro Impu
HOpPMAaJIbHBIX YCJIOBUAX. CKOJIBKO IIPOLIEHTOB yriepoa (110 Macce) COACPHKUT aHTPaLUT?

3. Kakwme u3 mepeuncineHHBIX KHCIOT oOpasyior kucibeie comu: HI, HzSe, H»SeOs,
H>C>04, CH3COOH?

4. Hanucats d1exTpoHHBIE GOpMYIHI HOHOB: a) V2'; 6) V>, B) Mn*'; 1) Fe?'; n) Cr'*; e)
S6-.

5. OlleHuTe SHEPTUI0 CPOJICTBA K AJIEKTPOHY aTOMa KUCIOPO1a

6. Omnucare (ykaszath crocod 00pa3oBaHUs KOBAJEHTHOM CBSI3M U WX T€OMETPUUYCCKHI
THUII) C MO3ULIUI METOJa BAJIEHTHBIX CBSI3€H 2JIEKTPOHHOE cTpoeHHue MoiieKyisl BF3 u mona BF4~

7. H300pa3ute B COOTBETCTBUH C METOJIOM MOJIEKYJISIPHBIX OpOUTasiell mpUOIN3UTEIbHYIO
cxemy oOpazoBaHus Mojekyiasl asuaa yriepoaa (CN). KakoBel KOBaJIEHTHOCTH aTOMOB B
JNAHHOM COETUHEHUHN?

8. Temmneparypa mnaienust xjopuaa Hatpus (800 °C) Beime TtakoBoit (430 °C) nmns
xsopuna menu (I). OO0bsicHUTE pa3nuuus B TemIepaTypax IUIaBlICHUS Ha OCHOBE MOHSTHS 00
MOHHOCTH cBsi3ed. OlleHUTe CTEeNeHb HOHHOCTHU CBSA3H B KPHUCTAJIaX BBIIICYKa3aHHBIX XJIOPUIOB.
Koopaunanmonnoe unciio atroma B kpuctawie NaCl — 6, CuCl — 4.

Bapuant 2

1. Macca 1 1 kucnopona paBHa 1,4 r. CKOJBKO JUTPOB KHUCJIOPOJA PACXOAyETCA MpH
cropanuu 21 r Maraus, 5KBUBAJICHT KOTOPOTO paBeH 1/2 monsa?

2. Haiitu MonekysipHyIo (OpMyITy COeAMHEHHUS O0pa C BOAOPOAOM, €CiIi Macca 1 J1 3Toro
ra3a paBHa Macce | 1 a3oTa, a cogepkanue 0Oopa B BelecTe cocraniseT 78,2% (macc.).

3. C xakuMH U3 NEPEUUCICHHBIX HIKE BEHIeCTB Oy/leT pearupoBaTh COJISHAs KHUCIIOTA:
N20s, Zn(OH),, CaO, AgNOs3, H3PO4, H2SO4? CocTaButh ypaBHEHHUS pEaKIIHii.

4. Hanucats 2neKTpoHHBIE hopMyIIsl HOHOB: a) Sn’'; 6) Sn*'; B) Mn?*; r) Cu?'; 1) Cr’*; e)
S%.

5. Ouenure 3Hepruto Ko-1MHUM XapaKTEpUCTUUECKOTO U3JIyYEHHUs aToMa XJIopa.

6. Omnucare (ykaszath crocod 00pa3oBaHUs KOBAJEHTHOW CBSI3M U WX T€OMETPUUYCCKHI
TUI) C MO3UIUN METOJa BAJCHTHBIX CBS3€H 3JIEKTPOHHOE CTpoeHHe MoJieKyidbl NH3 u mona
NH4". Moxer nu cymectBoBaTh HoH NHs>" ?

7. OOBsCHUTE C TO3MIMA METOAa MOJEKYISPHBIX OpOWTANICH HW3MEHEHUE DSHEPTrUHU
nuccormanuy MoJiekyn B psagy Fa (150 x/[x/monb) - Oz (490 x/Ix/Monb) - N2 (950 kJIx/Momb).
[TpuBeauTe cxembl 00pa30BaHMS MOJIEKYI.

8. Kakas u3 cBazeii, Ca-F unu Ca-Cl, nHaubonee nonspHa? Kakoe u3 coenunenuii, CakF»
nunu CaCly, mmaButcs mpu 6oJiee BRICOKOM Temmeparype?



Bapuant 3

1. OmnpenenuTh 3KBUBAJICHTHBIE MacChl MeTalsla U cepbl, ecnu 3,24 T Meramia obdpasyer
3,48 r okcuga u 3,72 r cynbduaa.

2. Ilpwm B3pBIBE cCMecH, TIOJYYCHHOW U3 OJTHOTO0 00beMa HEKOTOPOTO Ta3a U JABYX 00BEMOB
KuciIopoaa, oopasyrorcst 1sa oobema CO2 u onuH o0beM Na. Haiitu monekynsapayio hopmyiy
rasa.

3. Hanucarp ypaBHEHUsI peaklMil, JOKa3bIBAIOIIMX KUCIOTHBIM Xxapaktep SeO2, SOs,
Mn,07, P20s, CrOs.

4. CTpyKTypa BaJCHTHOT'O 3JIEKTPOHHOTO CJIOS aTOMa 3JIEMEHTa BhIpakaeTcsi (opMyIIoi:
a) 5s25p*; 6) 3d54s'. OnpenenuTs NOPSAIKOBLIH HOMEp U HA3BAHHUE JIEMEHTA.

5. OueHuTe MUHUMAJIBHYIO SHEPrUIO Y-(hOTOHA, CIIOCOOHOTO OJHOKPATHO MOHU3UPOBATH
BHYTPEHHIOIO 000JI0YKY aToMa yriiepoja

6. Okxkcup azora (II) ckinoHeH k oOpa3oBanuio numepoB. IloctpoiiTe cxeMy 0Opa3oBaHUS
TAKUX JUMEPOB C MO3ULUKA METO/IA BAJICHTHBIX CBA3CH.

7. Tlo mMeToxy MOJEKYJSIPHBIX OPOUTAJICH MOCTPOUTE cXeMy 0Opa3oBaHUs MoJIeKyJbl Ho™.
KakoBbI KOBaJIEHTHOCTH CBSI3€1?

8. I'mnpokcuast KOH 1 HCIO nucconuupyroT B BOIHBIX pacTBOpax MO THILY OCHOBAaHUS U
KHCJIOTBl COOTBETCTBEHHO. Ha ocHOBaHMM mpencTaBieHUsT 00 3JIEKTPOOTPULIATEIBHOCTH
00BSICHUTE TAKOW XapaKTep pacTBOPEHHUS.

Bapuant 4

1. BblYMCIUTH aTOMHYIO MacCy JABYXBAJIGHTHOI'O MeETaula U ONpPENeNuTh, KaKoll 3TO
metat, ecinu 8,34 r metaia okucistoTes 0,680 11 kuciaopoaa (yCIOBUSI HOpMaTbHBIE).

2. Haiitu dopmyny kpuctaimoruapaTta xjopuaa Oapus, 3Has, uyto 36,6 T conm Tpu
MPOKAJIMBAaHUU TEPSIOT B Macce 5,4 T.

3. HasBatsb comu: a) Zn(NO3)2; 6) NaH2SbOs; B) KoH2P207; 1) AI(OH)2NO3; J1) CaCrOs; €)
K3As0ys; %) Na,Cr207; 3) Ba(HSO3)2; n) CrOHSO4; x) (CuOH)2COs3; m) NaHS.

4. CocTaBuTh 27eKTpOHHO-Tpaduueckue cxembl noHOB Fe*' m Fe’'. Uem wmoxHO
00BACHUTH 0COOYIO YCTOHUMBOCTD IEKTPOHHON KOH(UTyparuu noxa Fe**?

5. IlepBblif mOTEHIMA MOHU3AIUMU aToMa JHUTHUS cocTaBisieT 5,39 B. Ouenure BelMuuHy
SKpaHUPOBAHUS 2s-3JIEKTPOHA KaXIbIM U3 3JIeKTpoHOB K-0005104KH.

6. Jlmokcuja azora CKJIOHEH K oOpazoBaHHIo aAuMepoB. [locTpoiite cxemy oOpa3oBaHHs
TAKUX JUMEPOB C MO3ULUKA METO/1a BAJICHTHBIX CBA3ECH.

7. W3o0pa3ute B COOTBETCTBUU C METOJOM MOJEKYJISPHBIX OpOUTANIeH MPUOTN3UTENBHYIO
cxemy oOpa3oBaHMs IMAHKU-WOHA 110 cxeme C™ + N? — CN-. KakoBbI KOBAJIEHTHOCTH aTOMOB B
JNAHHOM COETUHEHUHN?

8.  DOHeprus MOHM3allMU U CPOJCTBA K JIEKTPOHY JJIA JIUTUSL COCTABISET COOTBETCTBEHHO
539 u 0,59 3B. OueHutre OTHOCUTENbHBIC 3JIEKTPOOTPHUIATEIHHOCTH aTOMOB cepedpa u
ATIOMUHMS 110 MauIIMKeHy, €clid SHEepPruu MoHu3auuu s Hux 7,58 u 5,99 5B, a sHeprumn
cpoactBa K onektpony 1,3 u 0,46 »B. CpaBHUTE TIOJyYECHHBIE 3HAYEHHS C
3JEKTPOOTPULATENBHOCTIIMH 3JIEMEHTOB 110 [lonuHry.

Bapuanr 5

1. Jlnsa pactBopenus 16,8 r metamia norpedoBanock 14,7 T cepHoit kuciIoTh. OnpenennTh
SKBUBAJICHTHYIO Maccy MeTajuia U 00beM BBIACIUBILEr0CsS BOAOPOa (YCIOBUS HOPMaJIbHbIE).

2. Haiitu mpocteiimyto (opMyiy BelIecTBa, B COCTaB KOTOPOrO BXOJAAT BOJOPOL,
YTIEPOA, KUCIOPOJ U a30T B COOTHOIIEHUH Macc 1 :3:4: 7.

3. Kakoe B3aumojaeicTBHE MNPHUBEAET K MOJYYEHHUIO HOPMAJIBHOM COJIM U3 XJIOpHUIA
rugapokcomaraus: a) MgOHCI+NaOH; 6) MgOHCIOs;+NaOH; B) MgOHCIO3:+HCI; 1)
MgOHCI+HCI?

4. VYxka3zaTb HOMEp 3JIEMEHTa, y KOTOPOIO: a) 3aKaHUMBAETCS 3aIllOJIHEHUE DJIEKTPOHAMM
opOuTtaneit 4d; 6) HauMHAeTCS 3aNOJIHEHHE TTOyPOBHS 4p.

5. OleHuTe HEPTUIO CPOJICTBA K AIIEKTPOHY JIJIsi aTOMa HATPUSI

6. Monekyna stunena (C2Hs) uMeer mimockoCTHOE CTpoeHHe. YKaKuTe TeOMETPUUYECKHe
TUIIBI KOBAJICHTHBIX CBs3el B MoJjiekyse. Kakoi Tun rudpunu3anuy CBOWCTBEHEH 3JIEKTPOHHBIM
opOuTaIsIM yrieposa.



7. MeTonoM MOJEKYISIpHBIX opOuTaneil nmokaxure cxemy oOpasoBanus Fa, Ba. Ykaxute
TUIIBI U CXeMbI 00pa3zoBaHus cBsi3eil. YeM 0OBbsACHSAETCS pa3HUIAa B SHEPTUAX AUCCOLUAIIUIH ITUX
moutekyat Fa, Bo (150 u 275 xJI>k/MOJIb COOTBETCTBEHHO)?

8. Kpucramnnueckas CTyKTypa XJ1opuja 1e3us Wik OpoMuaa JuTHs TpedyeT 0oiiee BBICOKOM
Temrneparypsl 1wiasieHusa? OTBeT 000CHYHTEe Ha OCHOBAHUU OIICHKH MOHHOCTH CBSI3U aTOMOB B
kpuctamie. Koopaunanmonusie uncna LiBr — 6; CsCl — 8.

Bapuant 6

1. 1,00 r Hexoroporo meramia coeaunsiercs ¢ 8,89 r 6poma u ¢ 1,78 r cepsl. Haiitu
OKBHUBAJICHTHBIC MAacchl OpoMa M MeTajuia, 3Has, YTO DKBHBAJIEHTHas macca cepbl paBHa 16,0
I/MOJIb.

2. Haiitu mpocteitmyo dbopMyidy OKCHaa BaHaAWs, 3Has, 4yTo 2,73 T OKcHIa COAEpIKaT
1,53 r meTannia.

3. Kakas conp oOpasyercs nmpu B3auMOJCHCTBUM | MOJSI THUAPOKCHAA LIMHKA U 2 MOJIEeH
oprodochopHoit KHCIOTHL: a) optodochar mwmHKa; 0) npuruapooprodochar IUHKA, B)
oprodocdar ruAPOKCONMHKA; T) TUApoopTodhochaT IuHKa?

4. 3anmcaTh >IEKTPOHHBIE (POPMYJIBI AaTOMOB JIEMEHTOB C 3apsaoM sapa: a) 8; 0) 13; B)
18; r) 23; m) 53; e) 63; x) 83. CocraButh TrpaduyecKue CXEMbl 3aMOJHEHUS SJICKTPOHAMU
BaJICHTHBIX OpOUTAJIel AITUX aTOMOB.

5. Ouenure 3HEprur0 L-IMHUU XapaKTePUCTUYECKOTO U3TYyYEHHUS aTOMa CEPBI.

6. Monekyna auerunena (CoHz) umeer nuHeliHOE cTpoeHHe. YKaKUTE€ I€OMETPUUECKUE
TUTIBI KOBAJICHTHBIX CBsi3el B MoJiekyie. Kakol Tum ruOpuau3anuy CBOWCTBEHEH JICKTPOHHBIM
opOuTaIsIM yriepoa.

7. MeTomoM MOJEKYJISIPHBIX OpOHWTAIed MOKaXUTE cxXeMy oOpasoBaHusi Tpudtopuaa
6opa. YuTHTe, 4TO MOJIEKYyJIa HE UMEET JAUIOJILHOI0 MOMEHTA.

8. T'mmpoxcuaslt NaOH u HBrO siBisitoTCSt OCHOBaHMEM M KUCIOTOW COOTBETCTBEHHO. Ha
OCHOBaHUU MPEICTaBICHUS 00 AMEKTPOOTPUIATETLHOCTH OOBICHUTE XapaKTep UX IHUCCOLMALNN
B BOJIHOM PacTBOpE.

Bapuant 7

1. MbIibsik 00pa3yeT [Ba OKCHUIa, U3 KOTOPBIX OJUH coAepkuT 65,2% (macc.) As, a apyrou
75,7% (macc.) As. OnpenenuTb SKBUBAJIEHTHBIE MAaCChl MBIIIIBSKA B 000UX CITydasix.

2. BemectBo comepxut (mo macce) 26,53% xamus, 35,37% xpoma u 38,10% kucnopona.
Haiitu ero mpocreiinryro Gopmyimy.

3. B peakuuu HeUTpanu3aluu THUAPOKCHUIA Kalusl OPTOMBIIIBIKOBOM KHCJIOTOM
SKBUBAJICHTHAs Macca TOCJIeIHeld oka3ajnach paBHOW 142 r/momb. Kakas comp mpu 3TOM
oOpa3oBayiack: a) opTroapceHaT Kaius; 0) THAPOOpTOapCeHAT Kalus; B) IUTHAPOOPTOAPCEHAT
KaJus?

4. Cxkonbko BakaHTHBIX 3d-opOuTaneit umerot Bo30yxaeHHbIe aTroMbl: a) Cl; 6) V; B) Mn?

5. Omnenure sHepruro KB-mmanm XapakTepucTUYECKOTO U3JIyISHUST KPEMHUS.

6. MeronoM BaJEHTHBIX CBsI3€d MOSICHUTE CTPYKTYPY XJIOPOBOAOPOJA M  XJOPHOBATOU
KHUCIIOTHI. K KakoMy reoMeTpu4ecKoMy THITY OTHOCSITCS CBSI3H.

7. Kakoil aToM WM WMOH CIIY)KHT JOHOPOM dJIEKTPOHHOM IMaphbl MpH 0Opa3oBaHWUU HMOHA
BF4 ? IlpuBeaute cxemy 00pa3oBaHUs METOJIOM MOJICKYJIIPHBIX OpOHUTAasIeH.

8. DHeprust MOHU3AIMU U CPOJCTBA K JIEKTPOHY JJI JUTHUSL COCTaBISIET COOTBETCTBEHHO
5,39 u 0,59 »B. OueHure OTHOCHUTEIBHBIE AIEKTPOOTPHULATEILHOCTH 110 MallIMKeHy aTOMOB
Kausi U HMoja, €ciau 3Hepruu moHusauuu s Hux 4,34 u 10,45 3B, a sHeprum cpojacTa K
anektpony 0,47 u 3,08 »B. CpaBHUTE NOJYyYEHHbIC 3HAUYECHUSI C HJIEKTPOOTPHUIATEIbHOCTIMHU
aeMeHTOB 10 [lonuHry.
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3aoanusn 013 nposedenus ayoumopHoil KOHmMpPOabHOU padomsvl no memam
«Cmpoenue amoma», «Cmpoenue monexyi, XuMu4ecKas C6:a3v,

«Tepmoduuamuka U KUHEeMUKA XUMUUYECKUX npoueccos), «Pacmsopbt U Iiekmpojiumasl)).

Bapuantl
CocraBpTe  BaJIGHTHYIO cXxeMy Moiekynsl  xynopodopma CH3CL. HM3o6pasure
IIPOCTPAHCTBEHHYIO KOHPUTYpaLHIO MOIeKyJbl. O0siajaeT 1 OHA AUMOIbHBIM MOMEHTOM?
B necsatunutpoBoM o0beMe BoAbI poB3aumMoaeiicTBoBanu 90 r runpokcuaa Hatpust u 70 r
xjopoBogopona. Omnpenenute moKa3aTelb  KUCIOTHOCTH — DJIeKTpoiuTa  (YCIOBHS
HOpPMAJIbHBIE).

Bapuant 2

KakoBa KkpaTHOCTh CBA3M B MOJIEKYJ€ MOHOOKCHAA a3oTa. OTBET NPOMIUIIOCTPUPYHTE
CXEeMOM 00pa30BaHUs MOJICKYJISIPHBIX OPOUTAIICH.
B razoBoii cucreme nporekaer peakuus A + 2B = C 10 paBHOBECHOTO COCTOSIHMSI, KOT/Ia
KoHIleHTpanuu ra3oB A, B u C cocraBnstoT coorBerctBerHo 0,060, 0,120 u 0,216 moub/m.
Kakumu OynyT paBHOBECHBIE KOHIICHTpAlMM, €CIM MPH TOH XK€ TeMIlepaTrype peakius
OCYIIECTBIISIETCS C TAKMMHM K€ HayaJIbHBIMU KOJIMYECTBAMH BEIECTB, HO B COCYJI€ C B/ABOE
0onbIIM 00beMOM?

Bapuanr 3
Jliga Monekyn MOHOOKCHZA a30Ta M XJOPOBOJIOPOAA OIPEAEIUTE KOBAJEHTHOCTh H
3JIEKTPOBAJICHTHOCTbH CBSI3U.
CranmaptHoe u3MeHeHHe mnoTeHuuana ['ubbca peakumu A + B = AB cocraBmser -
8xJl>x/Monb. McxomHble KOHIEHTpalMu peareHToB coctaBmsum 1,0 u 2,0 Momw/ n
COOTBETCTBEHHO. KaKOBBI YCTaHOBHMBIIMECS KOHILIEHTpPAllMM BELIECTB IPU CTaHAAPTHOU
Temneparype?

Bapuanr 4
I'eomerpuueckas nimuHa cBsizu d B mojiekyie HCl cocrasmsier 0,13 am. OO0BsicHUTE, KaK 3TO
COIJIaCYeTCsl ¢ TeM, 4TO JUIs JUIMHBL aumouns [ (u=el, e — >MeMEeHTapHbIA 3apsaa) OOBIYHO
npuBoauTtcs 3Hauenue 0,023 um. Ouennrte 3P PeKTUBHBIC 3apsiAbl aTOMOB B MOJICKYJIE.
Bo ckoibKko pa3 u3MEHUTCS KOHIIEHTpalus HOHOB Bogopoja B 0,2M pacTBope MypaBbUHOM
KHUCJIOTBI, €CJIM, €CIM B PAcTBOpPE Takke OyAeT MNpucyTcTBOBaTh (opMmuaTr HATpusi B
koHuentpauun 0,1 M. @opmmar wHarpus (HCOONa) cuutath MOTHOCTBIO
nuccorpupyrommm, K, (HCOOH)=0,8*10.

Bapuanr 5
OneHuTe HEPTUI0 HOHU3AIUU aTOMa HEOHA.
KakoBa crenenp aucconuanuu yKCyCHOM KHCIOTBI B PAacTBOpE, Iae €€ KOHLIEHTpalus
coctapiigeT 1M, a Takxke NMPUCYTCTBYET XJIOPOBOAOPO KonrmdecTBOM 0,1 MOJb Ha KaKIbId
autp. XJIOPOBOAOPOA cuuTaTh cuiibHOM kucnoroi, Ka (CH3COOH) = 1,8*10-5.

Bapuant 6
Y Monekynbl IucCyiabpuaa yriepoaa HYJICBOH JAWUIOIBHBIA MOMEHT. YKaKUTE THI
rudpuAn3ai aTOMHBIX OpOUTael yriiepoja B MOJIEKyJie, IPUBEAUTE CXeMy 00pa30BaHUs
MOJIEKYJIbl METOZIOM BaJI€HTHBIX CBSI3EH.
I'mapokcul MarHusi — CUJIbHBIA, HO TPYIHOPACTBOPUMBINA AEKTpOauT. [Ipum HOpManmbHBIX
YCTIOBHSAX €ro CcOOCTBEHHAs pacTBOPUMOCTh cocTaBiseT 1,8%10* wmons/n. Kakosa
KOHIIEHTpAllMsi KAaTMOHOB MarHus B HAaCBIIICHHOM pacTBOpE THUJPOKCHIAa MarHus B
npucyrctBun 0,4 M xsopuja kanus (CHIbHBIM 1eKTpoauT). CuuTaTh, 4YTO XJIOPHUA MarHus
CUJIbHAsI HETHIPOJIM3yeMasi XOpOILIO pacTBOpUMAsi COJIb.

Bapuant 7

Onpenenure, dYeMy paBHbl CTENEHb OKHUCIEHHS W  KOOPAWHAIIMOHHOE  YHCIO
komruiekcooopazoBatens B coequHeHUs X Ka[Fe(CN)s], K4[TiClg], [(Ag(NH3):|Br. MHaiite
HA3BaHUSI COCTUHEHUSIM.
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2. TlpowsBeneHHMe pacTBOPUMOCTH Opomuaa cepebpa 6*10713. Kakxosa MakcuManbHO

2.

BO3MOXKHasE KOHIIEHTpAIlMs MOHOB cepedpa B pacTBOpe, COAEpIKalleM XJIOpUJ HATpHs B
koH1eHTpauuu 0,5 M?

1.2 Cniucok 3agaHuil 1J1sl MPOBeeHUS MMPOMEKYTOUYHOM aTTecTalluu

KOHmpOJleble 3a0aHUA O CAMOCMOAMEIbHO20 (meayoumopnozo peuienun
3aoauu no memam « TepMO()uHaMlma U KUHEMUKA XUMUUYECKUX nPpoyeccoes,
«Pacmeopbl u JjieKkmpoiumol), «OcHogbl Jjiekmpoxumuu)

Bapuanr 1
Ha pasnoxenue HekoToporo konuuectBa okcuna memau (II) 6suio 3arpaueno 12,8 Dk
TEIJIOTHI, PU 3TOM oOpazoBaioch 5,0 T Meau. Onpenenute sHTANBINIO 00pazoBanus CuO,
CPaBHMTE CO CIIPAaBOYHBIM 3HAUEHUEM.
Boeraucnure snepruro ['m66ca npu 527 °C qst peakuuu NiO(k) + Pb(k) = Ni(k) + PbO(x) u
ceNaiTe BBIBOJ O HAIPABJIECHUU €€ CAMOIPOU3BOJIBHOIO MPOTEKAHUS B HEU30JIMPOBAHHON
CUCTEME.
Peaknust 2NO = N2 + Oz xapakrepusyercsi 00JIbIINM 3HAYCHUEM SHEpruu aktuBanuu (290
kJ>x/Monn), a peakius 2NO + Oz = 2NO» - vebonbmmm (10 k/x/Mons). Kak nzMensrores
CKOPOCTH 3THX PEaKLMil mpu nossllieHMH Temneparypsl Ha 10 °C, nanpumep ot 27 °C 1o
37 °C? Cornacyercs 11 TaKO€ U3MEHEHHE CKOPOCTEH peakiuii ¢ mpaBuiaoMm Baut-I'ohda?
Xnopun ¢ocpopa (V) pasnaraercs no peakuuu: PCls(r) < PCls(r) + Clo(r). Ilpm
HEKOTOpPOW TeMrepaType KOHCTaHTa paBHOBecHs peakuuu paBHa 125. CKOJBKO MPOIIEHTOB
PCls paznaraercst mpu 3Toii TemmnepaType, eClid UCXoHasi KOHIeHTpalms paBHa 0,3 Moib/1?
Bo ckonbko pa3 U3MEHUTCS BBIXOJ PEaKIMH, €CIM OHU3UTH o0lee JaBJIeHHE CMECH Tra30B
BTpOE?
Hutpat cBunma (II) pactBopunu B 200 M Boas! npu 60 °C 10 moidydeHUs] HACBIIIEHHOTO
pacTtBopa, a 3areM pactBop oxjaauiau 1o 10 °C. Onpenenure Maccy BBINABIIEH B 0CaZOK
COJU, €cITi KO3(PPUIIMEHT pacCTBOPUMOCTH HUTpaTa CBUHIIA MPHU YKa3aHHBIX TeMIlepaTypax
paBeH 90 u 46 COOTBETCTBEHHO.
Brruuciure pH u pOH pactBopa, B OTHOM JUTPE KOTOPOTO COAEPKHUTCA 2 T THAPOKCHUIA
HaTpus. [llenous B pacTBOpe AMCCOLUUPYET MOTHOCTBIO.
Metogom monypeakuui ompenenutre Ko3(pQUIMEHTHI B JaHHBIX  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuusx; UCIIOJIBb3YS CTaH/apTHbIE OKHUCIJIUTEIBHO-
BOCCTaHOBUTEJIbHBIE TOTEHLIUAJIBI MTOJIYPEAKIIN, ONIPEIeINTEe BO3MOXKHOCTh U HAIIpaBJICHHE
ux npotekanus: Ag + HNO3 = AgNOs + NO: + H;0O; Cl> + H2O=HC1 + HCIO
BbruncnuTte KOHCTaHTY paBHOBECHS PEaKIMM, MPOTEKAIOIIEH MpU CTaHJAPTHBIX YCIOBHUSAX B
ragpBaHHYeckoM dnemente: (-) Fe | Fe?' || Cu?'| Cu (+).

Bapuanr 2
BoruncnuTte SHTaNbBIMIO peakIMHM pa3joKeHUs TUIPOKCHIA KajblUsl Ha OKCHUIBl U
OMpCACIINTEC, CKOJIBKO TCILJIa BBIACIIACTCA WJIM IMOIJIOMACTCA MPH MOJTYUYCHUHU OOHOTO JIMTpa
JKUJIKOM BOJIBI MO 3TOW PEaKIUH.
PaccuunTaiiTe, kKakas U3 peakuuii okuciIeHus meau oosee BepositHa pu 300 °C

Cu(k) + 1/202(r) = CuO(k) nmu 2Cu(x) + 1/202(r) = Cu2O(k)

3.

Dueprus aktuBanuu 11 peakiuu 2HI = Hy + > paBaa 184 x/[x/moib (6e3 kaTanuzaropa) u
107 xJl/Monb (B MPUCYTCTBUMHU KaTalu3aropa - 30J10Ta). Bo CKOJIBKO pa3 yBemu4uMBaeTCs
CKOPOCTh pEaKIIMu B MPUCYTCTBHH KaTajau3aropa (IIpu OJTHOM M TOU ke Temmeparype)?

[Io TepMOIMHAMMYECKMM JaHHBIM BBIYUCIUTE KOHCTAHTY XHMMHUYECKOTO paBHOBECHS
peakmuu: 2HI(r) < Ha(r) + I(r) mpu 400 K. Onpenenute, kakas 9acTh HOAOBOJIOPOIA
pasiaraercsi Ipu 3TOW Temreparype npu HavyaiabHON KoHueHTpauuu 0,001 mons/n. Kakum
OyIeT OTBET, €CIU TeMIIepaTypy MOHU3UTH BABOE.
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IIpn oxnaxnaennn HaceimeHHoro npu 100 °C pactBopa Hutpara Hatpus no 20 °C
Beiiemuiock 120 r NaNOs. Onpenenure, kakoil Obuta Macca pacTBopa U CoJiep>KaHue B HEM
BOJBI M coyiH, eciid KoaddummeHT pactBopuMmoctd NaNOs; mpu yKa3aHHBIX TeMIIeparypax
paBeH 176 u 88.

Onpenenure CTENEHb AUCCOUMAIMU IMaHOBOAOpoaHOM KucioThl HCN B ogHOMOIsIpHOM
pacTBope W ero m30ToHMYeckuii kodd¢uimenT. KoHcTanTa Auicconuanuyu KUCIOTH paBHA
4,9-10°"°.

Metogom monypeakuui ompenenutre KO3()QUIMEHTHI B JaHHBIX  OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHBIX peaKIusx; UCIIONb3YS CTaHJapTHbHIC OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIE TOTEHIIUAJIBI MTOJIYPEAKIIN, ONPEIeINTEe BO3MOXKHOCTh U HallpaBJIeHHE
ux nporekanus: Cu + HNO3; = Cu(NO3)2 + NO + H,O;  PbSO4 + H202=PbO; + H2SO4
DIEeKTPOAHBIA MOTEHITMAT cepedpa B HACBIIIEHHOM PacTBOpe XJopuaa cepedpa pasen 0,51
B. Brruncnute npousseaenue pacrsopumoctu AgCl.

Bapuant 3
Ha pasnoxxenne HekoToporo kosmuectBa okcuaa meaw (I) Obuto 3arpaueno 17,0 x/lx
TEIUIOTHI, TIPU 3TOM oOpaszoBaiock 12,7 r menu. OmnpenenuTe SHTAIBINIO 0Opa30BaHUS
Cu20, cpaBHUTE CO CIIPABOYHBIM 3HAYEHUEM.
VYcraHoBUTE, BO3MOXKHA WM HEBO3MOKHa npu 127 °C B HEU30JIMPOBAHHOM CHUCTEME
peakmus: Cu(k) + ZnO(x) = CuO(k) + Zn(x).
Beruncnure snepruto akruBauuu peakuuu: CO + H2O = CO2 + Hz, KOHCTaHTa CKOPOCTH
kotopoit mpu 288 K 1 313 K pasna 3,1-10% u 8,2-107.
[To TepMOIMHAMUYECKHM JIaHHBIM BBIYHCIUTE KOHCTAHTY XHUMHUYECKOTO PaBHOBECHUS
peakuuu: FeO(x) + Ha(r) < Fe(x) + H2O(r), mpu 500 K u 1000 K u cnenaiitre BBIBOJ 0O
BJIMSTHUM TEMIIEpaTypbl Ha COCTOsHUE paBHOBecus. Cornacyercst v OH ¢ npuHInom Jle
[Tarense?
Hamumure ypaBHEHUSI W BBIYHCIUTE KOHCTAHTHI THaposm3a K>SOz mo o6enM CTymneHsM.
Omnpenenure cTeneHb ruApoIA3a 10 IEPBOM U 110 BTOPoH cTyneHu B 1 M pactBope.
Brruucnure pH u pOH pactBopa a3oTHOM KuCi0Thl, eciin KoHreHTpauus HNOs paBaa 1 M,
a CTeNeHb ee AUCCOLMAINU cocTaBisieT 82 %.
Metogom monypeakuui ompenenutre Ko3(pQUIMEHTHI B JaHHBIX  OKHUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX peaKIusx; UCTIONB3YS CTaH/IapTHHIE OKHUCJIUTEITHHO-
BOCCTAHOBUTEJIbHBIE TOTEHIIUAJIBI MTOIYPEAKIIN, ONIPEIeINTEe BO3MOXKHOCTh U HAIIpaBJICHHE
UX MMPOTECKAHMUS:

KMnO4 + KBr + H2O = MnO2 + Brz2 + KOH; KMnO4 + Ag + H,0 = MnO2 + Ag,O + KOH
W3BecTHBI: AMEKTpOXUMHUYECKasi cxema rainbBaHndeckoro anementa (-) Fe | FeSOy || CdSOq4 |
Cd (+), xonnenrpanust FeSOs (1 M) u temneparypa (25 °C). [Ipu kakoil KOHIIEHTpaluu
cynbdara kagmus 3J1C 1aHHOTO TaTbBaHUYECKOTO JIEMEHTa OYeT paBHa HYJ0?

Bapuanr 4

. BoruncnuTe 3HTaNBINIO peaklMK pa3ioXKeHUs KapOoHaTa KalblUs HAa OKCHUJIbI, OMPENEINTE,
CKOJIBKO Terna notpedyercst a1s nonyuenus 100 m> (006EM H3MepeH MpH H.y.) YIIEKHCIOTo
rasa o 3TOW peaKkIuu.

. PaznoskeHne HUTpaTa aMMOHUS TIPH HarPEBaHUU BO3MOKHO TIO JIBYM HAIIPABJICHUSIM:
NH4NOs3(kx) = N2O(1) + 2H20(1); 2) NH4NO3(k) = No(r) + 1/202(T) + 2H20(T)

Kaxkoe Hampasienue Hanbosee BeposaTHo npu 227 °C?

. B mpoctoii peaktiuu 2NO(r) + Clo(r) = 2NOCI(r) xoHnenTpamnuu okcuaa azota (II) u xmopa
no Havana peakuu coctaBisuid 0,4 u 0,3 Monb/n. Kak U3BMEHHUTCS CKOPOCTh 3TOM peakiuu,
[0 CPaBHEHHIO C MEPBOHAYAIbHON, B TOT MOMEHT, KOIJla Mpopearupyer MoJIOBUHA OKCHUJA
azora (I1)?

. [lo TepMonMHAMUYECKMM JaHHBIM BBIYUCIUTE KOHCTAaHTY XHMMHYECKOTO pPaBHOBECHUS
peakmuu: CaO(x) + H2O(1) < Ca(OH)2(x) mpu 300 u 1000 K u cnenaiite BEIBOA O BIUSHUM
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TeMIeparypbl Ha ee BenuuuHy. CoriacyloTcs Ju pe3yjbTaThl pacueToB ¢ HpuHUunoMm Jle
[Tarense?

. DHTaJNBNMS PacTBOPEHUS HUTpaTa aMMOHHMs paBHa 26,32 kJ[x/mMons. Kakyro maccy NH4NO3
Hajo0 pacTBopuTh B 0,2 1 BOJBI, 4TOOBI MOHU3UTH TEMIEpaTypy Ha 5 rpamycoB? Y nenbHas
TEIJIOEMKOCTh TTOJIydeHHOT0 pacTBopa paHa 3,77 Jx/(1-K).

. Beruncnure pH n pOH neunmonsipaoro pactsopa ykcycHoi kucinotrsl CH3COOH, koHcTanTa
JUCCOLMALMU KOTOPOii paBHa 1,754-107 .

. Metonom monypeakuuii omnpeaenute Kod(G(GUUIUEHTh B  JAHHBIX  OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX PEAKIIHSIX; UCIONB3YS CTAaHAAPTHBIC OKUCIUTEILHO-BOCCTAHOBUTEIHHBIE
MOTEHLMAbl Oypeaklnid, ONpeaeTuTe BO3MOXKHOCTh U HAalpaBJICHUE UX MPOTEKaHUS:
HNOs; + HC1 =NO + Cl2 + H2O; FeSO4 + I2 + H2SO4= Fe2(SO4)3 + 2HI

. Beruucnoure sHepruto ['mb0Oca peakiuu, TPOTEKArONIEH TpPH CTAaHIAPTHBIX YCIOBUAX B
rajgpBaHMueCcKOM dIeMenTe: (-) Mg | Mg?' || Ag' | Ag (+).

Bapuanr 5

Ha pasznoxeHne HEKOTOpPOro KOJIMYECTBAa THUApPHUIA Kalblus Obulo 3arpadeHo 23,6 kJx
TeroTel. OO0BEM BBIJEIMBIIETOCS TPU ITOM BOJOPOJA, MPUBEIACHHBIA K H.y., COCTaBUII
2,8 1. Onpenenute sHTANBINIO 0Opa3zoBanus CaHo.
OnuH U3 NPOMBINIJIEHHBIX METOJOB TOJYYEHHsS] Kajus COCTOMT BO B3aWMOJCHCTBUU
rugpokcuaa kamua ¢ HatpueM: KOH + Na = NaOH + K. Ilokaxwute pacyeTom, 4TO 3Ta
peakuus Bo3moxxHa mipu 800 K.
Koncranta ckopoctu mpocrori peakmuu: Hx(r) + Ix(r) = 2HI(r) mpm Hekoropoi
temneparype cocrasisier 0,16. McxonHbple KOHIIEHTpanuu Bogopojaa u Hona pasHsl 0,04 u
0,05 momnp/n. Onpenenute HadadbHYIO CKOPOCTh PEAKIIMA U CKOPOCTh €€ B TOT MOMEHT,
KOI1a KOHIIEHTPALM BOJAOPO/Ia YMEHBIINIACH BABOE.
B kakoMm HarpaBJIeHUH CMEIIAI0TCS PAaBHOBECHS B pEaKLIUAX:

(1) 2CO(r) + O2(r) < 2 CO2(1); AH®=-566 x/]x/MOnb

(2) Na(r) + O2(1) < 2 NO(r); AH®= 180 I>x/MOIb
a) MpU MMOHWYKEHUU TeMIIepaTyphl? 0) P MOBBIIEHUN JABICHUS?
[Tpu pactBopernu B Boje 10 r 6e3BogHOrO XJIopuaa Kambius Beiaensercs 6,82 k/x, a mpu
pactBopenuu 10 r kpucramnorugpara CaCl-6H>O mornmomaercs 0,87 x[x. Beraucnure
TETUIOBOM 3(PPEKT rupaTaiy XJIOpUaa Kaablus.
Berauciure pH u pOH pactBopa, mosmydeHHoro pactBopenuem 2,24 51 ammuaka (o0bem
U3MEPEH NpH H.Y.) B OJHOM JUTpe Bojabl. KOHCTaHTa nucconuanuy TUIpOKCUIa aMMOHUS
1,77- 107 .
Metogom monypeakuui —ompenenutre Ko3(pQUIMEHTHI B JaHHBIX  OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peaKIusx; UCIIONb3YS CTaHJapTHbHIC OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIE TOTEHIIUAJIBI MTOIYPEAKIIN, ONIPEIeINTEe BO3MOXKHOCTh U HAIIpaBJICHHE
UX MMPOTECKAHMUS:

H3;PO4+HI = H3PO3 + b+ H20; HCI1 + O2 = H20 + Cl2
Kakue ycrtpoiicTBa Ha3bIBalOTCS KOHLIEHTPALMOHHBIMM 3jeMeHTamu? Yemy paBHa O/IC
KOHIIEHTPAlMOHHOTO 3JIEMEHTa, B KOTOPOM MEIHbIE 3JEKTPOAbl HAXOIATCS B pacTBOpax
cyneara menu ¢ maccoBoil moneit CuSOs 0,1 % u 5,0 %? Cuutarh, YTO MOIBHIKHOCTU
AQHUOHOB U KaTHUOHOB OJIMHAKOBBI.

Bapuant 6
Hcnonb3ys cTaHmapTHBIE SHTANBINH CTOpPaHHs dTaHa, METaHA W BOJOPOJA, ONPEHCTUTE
termoBoi 3¢ dekt peakmu C3He(r) + Ha(T) = 2CHa(T)
Heraményro wu3Bectp (CaO) momydator  pasnokenueM  m3BecTHsika — (CaCOs):
CaCO3; = Ca0O + COy. [lokaxxuTe pacdyeToM, 4To 3TOT mpoiiecc Bo3mosxkeH npu 1200 K.
Cxkopoctb peakiuu: SOz (1) + 2H> (1) = S (k) + 2H20(r) 3aBUCUT OT AaBJICHUS PEarupyONIuX
BEIIECTB CIAEAYIOIINM 00pa3oM:
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aBineHue  SOz(ycn.200 |50 200 1002200
apienue Ho (ycn.50 200 |100 200200
CxopocTs (ycn. exn.): 35 35 (70 (70 |140
Onpenenure MOpsIOK Peakiuy MO BOAOPOIY M JTUOKCUAY CEpbl, HAMHUIINTE KUHETUYECKOE
ypaBHEHHE PEAKIINH.
Koncranra paHoBecusi peakunu FeO(k) + CO(r) < Fe(k) + COz(r) mpu HeKoTOpou
temneparype paBHa 0,5. Omnpenenute paBHoBecHble KoHUeHTpauuu CO u CO2, ecnu
WCXOJIHBIE KOHIIEHTpAIuu 3TuX BemiecTB Obltu paBHbI 0,05 mMonw/a ais CO u 0,01 monb/n
g COo.
[Ipu pactBopennu 4,0 r Oe3BomHoro cyibpara menu B 0,2 J1 BOIBI TeMIlepaTypa
noBsicuiIachk Ha 2 rpaxyca. Onpeaenute sHTanbnuio rugparanuu CuSOs, ecnu SHTaIbNNA
pactBopenusi CuSO4-5H20 paBna 11,72 xJ[k/Moab. YAenbHYIO TEIUIOEMKOCTh pacTBOpa
MPUHSATH PaBHOU TeTuioeMKocTH BowI 4,2 JIx/(1-K).
Brimager mu ocanok, ecau cMemats 1 1 pacteopa Cd(NOs), ¢ xoHnenTpanueii 10° M ¢
oaHuM JiuTpoM pactBopa NaxCOs3 ¢ konueHTpanuei 0,1 M? [IpousBeaeHue pacTBOPUMOCTH
KapOoHaTa KagMus paBHo 2,5-1071%
Yemy paseH noTennuai nomypeaxiuu: Cro07> + 14H' + 6" = 2Cr*" + 7TH,0 mpu  t = 25 °C
1 KOHIIeHTparmsx 1oHoB 1 M (Cr.07%), 5M (H"), 0,1 M (Cr**)?
Boruncnute O/IC KOHLEHTPALIMOHHOTO 3JEMEHTA, COCTAaBIECHHOIO U3 JBYX BOJOPOAHBIX
3JIEKTPOJIOB, MOTPYKEHHBIX B pacTBOPHI KUCIOT ¢ pH =2 u pH =4.

Bapuant 7
Hcexons u3 AByX TEPMOXUMHUYECKUX YPAaBHEHUMN:
Ca(OH), = CaO + H20O(x); AH1298) ° = 65,3 xJI>x/MOIb,

Ca(OH), + Si02 = CaSiOs; + HoO(k);  AHz208)° = -23,3 x/[x/M01B,

ornpenenure TeroBoi apdext peakiun: CaO + SiO2 = CaSiOs.
[Ipenckaxure, Kakasi U3 IBYX peakiui U moyeMy Bo3mosxHa mpu 27 C:
CaClz(x) + Fa(r) = CaFa(k) + Cl(r) mnu CaF(x) + Cla(r) = CaCla(x) + Fa(T)
JloxaxkxuTe CBOM MPOrHO3 pacyeTaMH.
Peaknus F, + 2ClO; = 2CIO2F umeer nepsiii nopsiiok mo ¢propy u no ClO,. Hamummure
KMHETUYECKOE ypaBHEHUE peakiun. Kakas oHa - mpocTas uiu cinoxHaa? Kak usmensercs ee
CKOPOCTb MPHU YBEIUYCHUH JIABJICHUS B TpU pa3a?
[Ipu coctossHrM paBHOBecHust oOpatuMmont peakiuu: No(T) + 3H (1) < 2NH3(T) paBHOBECHBIE
KOHIIGHTPAllMM a30Ta, BOAOPOAA M aMMHaKa paBHBl COOTBETCTBEHHO 3, 9 u 4 MoJjb/I.
Omnpenenute KOHCTAHTY PABHOBECHUS U MCXO/HbBIE KOHIIEHTPAIMK a30Ta U BOJOPO/Ia.
Hanummure ypaBHEHHS U BBIUMCIHTE KOHCTAHTHI ruaponm3a NaxCO3; mo o0enM CTyneHsM.
Onpenenure cTeneHb THApoaHM3a Mo obeuMm crymeHsM B 1 M pactBope. Boramcinure
BOJIOPOJHBIA TOKa3aTrenb pacTBopa. EcTh U HeoOXoauMocTh mpu BbrauciaeHun pH
YUUTHIBaTh BTOPYIO CTYyNEeHb TUAPONIN3a?
[IpousBesieHne PAcTBOPUMOCTH Opommaa cepedpa paBHO 6,3-10713. Kakoif 06beM BombI
notpedyeTcs ams pacTBopeHus 1 r aToro BemiecTa?
HaiinuTe B cripaBOYHOM JIUTEpATYPE CTAHIAPTHBINA MOTEHIMAJ OIYpPEaKIuU
MnOy4 + 8H' + 5¢° = Mn?'+ 4H,0. Uemy Gyner paBeH NOTEHLMAs 3TOH MOJYpeakiuu B
OTHOMOMAPHOM pacTBope MnO4  mpu t = 25° C u koHuenTpanuu H -nonos 5 M u Mn?*-
nonos 0,01 M?
Jlis maHHOTO TaNbBaHMUYECKOTO 3JIEMEHTA HAMHCaTh CXEMbl AJIEKTPOJIHBIX IMPOLIECCOB U
ypaBHEHHE TOKOOOpa3ymomeil peakuud B oOmeM BuAEC (MOHHOM M MOJIEKYJSPHOM),
BeIUMCIUTh D/]C npu yKa3aHHBIX B CXEME KOHIIEHTPALUK U TEMIIEpaType:

(-) Zn | 0,01 1. ZnSO4]| 0,1 H. AgNO3 | Ag (+) mpu 27 °C.
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IIpaBuiia BoICTaBJIeHH S OLIEHKH HA JK3aMeHe (3auere).

Ilo uToram sk3amMeHa (3aqua) BBICTABJISICTCA OAHA U3 OLCHOK: «KOTJINYHO», «XOPOUIO»,
«YOOBJIETBOPHUTCIBHO» UJIN «HECYAOBJICTBOPUTCIBHO).

Onenka «OTJIMYHO» BBICTABISAETCS CTYACHTY, KOTOPBIA JEMOHCTPUPYET IIyOOKOe U
[OJTHOE  BJaJEHHE COAEp)KaHMEM MaTepuaja U TOHATUHHBIM  anmapatoM  (U3HKH
IOJIyIIPOBOJHUKOB; OCYLIECTBIISIET MEKIIPEAMETHBIE CBA3U; YMEET CBS3bIBaTh TEOPHIO C
npakTukoil. CTyZneHT JaeT pas3BEepHyThble, IOJHBIE W UYETKHE OTBEThl Ha BOIPOCHI
9K3aMEHAIlMOHHOTO OWjera W JONOJHUTENbHBIE BOIPOCHI, COOJMIOJAET  JIOTMUYECKYIO
IIOCJIEI0BATENBHOCTD IPU M3JI0KEHUM MaTepuana. ['paMOTHO HCNONb3YEeT TEPMHUHOJIOTHIO
(GU3UKN NOTYIPOBOJHUKOB U (PM3UKU KOHJEHCHPOBAHHOI'O COCTOSHUS

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B LEIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE€ KPUTEPHUSAM, HO OTIMYAECTCS MEHbIIEH OOCTOATENBbHOCTHIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TOJHOTOW. B OTBeTe MMEIOT MECTO OT/ENbHbIE HETOYHOCTH
(HeCYIIIECTBEHHBIC  OIMMOKM), KOTOpPBIE  HWCIPABISAIOTCS  CaMUM  CTYACHTOM  TIOCTIe
JIOTIOJTHUTEBHBIX U (MJIM) YTOYHSIOIIKUX BOIIPOCOB 3K3aMEHATOPA.

OuneHka «Y10BJIeTBOPUTEIbHO» BHICTABIISETCS CTYACHTY, KOTOPBIHM 1aeT HEAOCTATOYHO
NOJHBIE M TOCJENOBaTElIbHBIE OTBETH HA BOIPOCHl JK3aMEHALIMOHHOTO Owmiera u
JOTIOJTHUTEIIbHBIE BOIIPOCHI, HO IIPH 3TOM JAEMOHCTPHPYET YMEHME BBIICINUTH CYIIECTBEHHBIC U
HECYIIIECTBEHHBIE ITPU3HAKUA U YCTAaHOBUTH PUUMHHO-CIICACTBEHHBbIE CBA3H. OTBETHI U3JIaraercs
B TEPMHMHAX (PU3HMKH MOIYIPOBOJHUKOB, HO IIPU 3TOM JOIYCKAIOTCS OLIMOKU B ONPEAEICHUU U
PacKpbITUH HEKOTOPHIX OCHOBHBIX IMOHATHH, (OPMYIHUPOBKE IOJIOKEHHH, KOTOPHIE CTYAEHT
3aTPyJHSAETCS MCIPABUTh CcaMoCToATenbHO. lIlpm aprymeHranmm oTBeTa CTYIOEHT HE
00OCHOBBIBACT CBOM CYXAeHHUs. Ha yacTb JONMOJHHUTENBHBIX BOIPOCOB CTYACHT 3aTpyIHSETCS
JlaTh OTBET WJIN AAE€T HEBEPHBIC OTBETHI.

Onenka «HeynoB/j1eTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBI AEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHbIE 3HaHUS; OECHOpPSIOYHO U HEYBEPEHHO H3jaraeT MaTepual; He
YMEET BBIIEINATH [NIABHOE U BTOPOCTENIEHHOE, HE YMEET COECUHATh TEOPETUUECKUE MTOJIOKEHHUS C
NPAaKTUKOH, HE YCTaHABIMBACT MEKIPEIMETHBbIE CBS3U; JONYCKaeT TIpyOble OIIMOKU IpU
ONpEACIICHUN CYILIHOCTH PACKpPbIBAEMBIX IOHSTHUM, SIBJICHWM, BCJIEICTBUE HEMOHUMAHUS HX
CYIIECTBECHHBIX M HECYLICCTBCHHBIX IPU3HAKOB M CBS3€H; JACT HEIOJIHBIE OTBETHI, JIOTUKA U
IIOCJIEI0BATENbHOCTD H3JI0)KEHUS KOTOPBIX MMEIOT CYLIECTBEHHbIE U IPUHLIMIHAIbHBIC
HapyLICHHUs, B OTBETaX OTCYTCTBYIOT BBIBOJABI. JIONOJHUTENBHBIE W YTOYHSIOIIUE BOIPOCHI
PK3aMEHAaTOpa HE NPUBOAAT K KOPpPEKLIMHM OTBETOB CTylaeHTa. Ha OCHOBHyI dacTh
JOTIOTHATEIIBbHBIX BOIIPOCOB CTYICHT 3aTPyIHACTCS AATh OTBET MJIU 1Aa€T HEBEPHBIC OTBETHI.

Onenka «HeynoBIeTBOPUTENBHO» BBICTABISIETCS TAKXKE CTYAEHTY, KOTOPBIH B3sll
9K3aMEHAIMOHHBIN OMJIET, HO OTBEYaTh OTKAa3aJIcs.

Jlomyckaercsi BO3MOXKHOCTb OJMH pa3 IMOMEHATh 3K3aMEHALMOHHBIM OHIJIET, HO NPH 3TOM
UTOTOBasl OLIEHKA aBTOMAaTUYECKH CHU)KAETCsl Ha OJJUH OaJll.
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IMpuioxenne Ne2 k padoveil mporpaMme I CHUIIIAHbI
«Xumus »

MeToaudyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUITIJIMHBI

B xonme nmekmuii mpenonaBaTeNb HU3JIaracT U pa3bsACHSICT OCHOBHBIC, HAMOOIIeE CII0KHBIE
MOHATUS TEMBI, a TAK)KE CBS3aHHBIC C HEW TCOPETUUYECKHUE W MPAKTHYECKHE MPOOJIEMBI, JaeT
PEKOMEH/IAlMA Ha BBIMIOJIHEHHWE CAMOCTOSITENbHON paboTel. B Xome nekumii oOydarorumcs
pEeKOMEHTyeTC:

- BECTH KOHCIIEKTUPOBAHHUE y4eOHOT0 MaTepHana;

- oOpamaTe BHUMaHHE Ha ONpPEACICHUS TNOHATHH, (OPMYJIUPOBKH 3aKOHOB W HX
MaTEeMaTUYECKOEe BhIpaXKEHHE, MOJI0KEHUSI, PACKPBIBAIOIINE COACPKAHUE T€X WM UHBIX SIBICHUN
Y MPOLECCOB, HAYYHbBIE BHIBOJIBI M MTPAKTUYECKUE PEKOMEHIAIUY 110 UX TPUMEHEHUIO;

- 3aJaBaTh [MPENOJABATENI0 YTOYHSIONIME BOMPOCHI C IEJIbI0 YSICHEHUSI TEOPETUUYECKHUX
MTOJIOKCHUH.

JIJis yCHenHOTO OBJIaJIeHUSI KypcOM HEOOXOUMO IMOCEIaTh BCe JEKIUHU, TaK KaK TeMaTHYECKUN
MaTepuay B3aUMOCBSI3aH MEXIy co0oil. B ciyuasx mpomycka 3aHATHs CTYyACHTY HE0OXOIUMO
CaMOCTOSITEJIbHO M3YYUTh MaTepuajl U OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI MO MPOMYIIECHHON
TeME BO BpEeMS HWHIMBUIAYAIbHBIX KOHCyJbTauui. Cleayer MNOMHHUTh, 4YTO JIEKIIMOHHBIN
KOHCIIEKT SIBJIIETCSA HE MaTepHalloM JUIsi MOATOTOBKU, a CKOpPEE Pa3BEPHYTHIM IUJIAHOM st
JaTbHEHIIIEH cCaMOCTOATEILHON TPOPAaOOTKH MaTepHaa

[IpakTudeckue 3aHATUS — 3TO OJHA U3 aKTHBHBIX GopM yueOHOro mpoiecca. bonbinas
4acTh TE€M AUCUUIUIMHBI HOCUT MPAKTUUECKUU XapakTep, T.. MPEAroJiaraeT pelieHue 3ajad,
aHAJIU3 MPAKTUYECKUX cuTyanuid. [Ipu MOATrOTOBKE K MPaKTUYECKUM 3aHATHSAM O0ydaromeMycs
HEO0OXOAMMO OCBOHWTH TEOPETUUECKYIO OCHOBY IO TEME MPAKTHUYECKOTO 3aHATHS, OBITH TOTOBBIM
K TUCKYCCHOHHOMY 00CYKIEHUIO.

NunuBuayansHOE IOMAIIHEE 3aJaHUE WM KOHTPOJbHAs padoTa MPEeACTaBISIOT COOOM
U3JI0KEHUE B MUCbMEHHOM BUJIE PE3YJIbTATOB TEOPETUUECKOTO aHAIN3a UM PEIICHHE 3aa4H 110
omnpeneneHHO Teme. [Ipr HeoOXOAMMOCTH MPOBOAATCS KOHCYJIBTAIIUH 10 Pa300py 3alaHui st
CaMOCTOSITENILHOM pabOThI, KOTOPHIC BHI3BATU 3aTPYAHCHHSI.

JIsi mpoBEepKM M KOHTPOJII YCBOEHHUS TEOPETHUYECKOTO0 Marepuasa, MPUOOPETCHHBIX
MPAKTUYECKUX HABBIKOB Pa0OTHI W MPOBEACHUS PACUYCTOB, B T€UCHHE OOYYEHHUS MPOBOMAATCS
MEpONPUATHS TEKylIed aTTeCTallMd B BHUAE MPOBEPKM BBINOJHEHUS 3aJaHud IS
BHEAYIUTOPHOTO PEIICHUS U KOHTPOJIBHON pabOTHI.

YyeOHo-MeToaHUECKOE 00ecreyeHue
CaMOCTOSITe/IbHOI PadOThHI CTYICHTOB 10 JUCIHUIJIMHE

s caMoCTOsATeNhbHOW pPabOThl OCOOCHHO PEKOMEHIYETCSl HCIOIb30BaTh YUYEOHYIO
JUTEpaTypy, ¢ MOJIPOOHO pa30OpaHHBIMH PEIICHUSMH 3a/1ad 10 BCEM H3y4YaeMbIM pa3zeliaM.
[ToMrMO peKOMEHIyeMbIX B CIUCKE OCHOBHOW M JOMOJHHUTEIBHON JHMTEpaTyphl K TaKOBBIM
MOYKHO OTHECTH:

1. JleGeneBa M.U., AukyaumoBa M.A. COopHUK 3a7a4 ¥ yHIpaXHEHUH 110 XuMun. TamO0B:

N3n-Bo Tamb6. roc. TexH. yH-ta, 2006. 188 c.

2. Ilyszakos, C. A. COOpHUK 3aJa4 ¥ yIpaXHEHUH 1o oOuield XuMuu : yued. nmocodue ans
akanemuueckoro OakamaBpuara / C. A. Ily3akos, B. A. [lonkos, A. A. ®ununmnosa. —

5-e u3x., mepepad. u gorn. — M. : U3natensctBo FOpaiit, 2016. — 255 C.

JIyisi caMOCTOSITENIbHOTO To00pa JuTepaTypbl B Oubmuoteke Spl'Y pekomenmyercs
HUCIIOJIB30BAaTh:

1. Jluunsbiii kabuner (http://lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH

noJy4eHus on-line 1ocTymna K CIUCKY BBIJAaHHOH B aBTOMAaTU3MPOBAHHOM PEXHUME JIUTEPATYPHI,
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IPOCMOTpA U KOTIMPOBAHHUSI 3JICKTPOHHBIX BEPCUN W3/IaHUN COTPYIHUKOB YHUBEpcuTeTa (yued. u
METO/I. TOCOOUSI, TEKCTHI JICKIUH U T.11.) J{71s1 paboThl B «JInuHOM KabuHETE» HEOOXOAMMO 3alTH
Ha caiit HayuyHoit 6ubmmoteku Spl'Y ¢ mro6oit Touku, uMeromie noctyn B Internet, B myHKT
MEHIO «DJIEKTPOHHBI KaTalloT»; TPOUTH TPOLEAYPY aBTOPU3ALMU, BBIOPAB BKIAJKY
«ABTOpH3aLUA», U 3aMOJHUTH IPEICTaBICHHBIE M0JII HH()OPMAaLIUH.

2. JDnekTpoHHas 0u0JIHMOTeKa yueOHbIX MaTepuaaos Apl'Y
(http://www lib.uniyar.ac.ru/opac/bk cat find.php) coxepxxut O6osiee 2500 TONHBIX TEKCTOB
y4eOHBIX U y4eOHO-METOJWYECKHUX MATEPUAIOB IO OCHOBHBIM HM3yYaeMbIM JIHCIUILTHHAM,
U3JIaHHBIX B YHUBepcUTeTe. JIOCTYI B CETH YHUBEPCHUTETA, JINOO IO JIOTHHY/TapoJIio.

3. DnekTpoHHas kapToTeka « KHHroodecne4eHHOCTh)»
(http://www lib.uniyar.ac.ru/opac/bk bookreq find.php) packpsiBaeT yueOHBIN (PoHI HaydHOU
oubmuorekn  Spl'Y, mpemocraBisier  ONEPAaTUBHYIO  MHPOPMALUIO O  COCTOSIHUU
KHUT000ECTIeYeHHOCTH TUCIUIUIMH OCHOBHOM M JOMOJIHUTENBHON JTUTEPATypO, a TaKkKe [UKIIa
JUCLUIUIMH M CHEIMAIbHOCTeH. DIIeKTpoHHAast KapToTeka « KHUrooOecredyeHHOCTh» JOCTYITHA B
CETH YHUBEpCHUTETa U uepe3 JInuHbIi KaOUHET.
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