MMHUCTEPCTBOOBPA30BAHINS 1 HAVKH POCCUNCKOU®EEPALTN
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKIACHHE
BBICITICTO OOpa30oBaHUs
JanbHeBOCTOUYHBIH (peiepajibHbIH YHUBEPCUTET

(JIBDY)
HIKOJIA BUOMEJUIIUHBbI
«COI''TACOBAHO» 3 OSPAIGES _ «YTBEPXJIAIO»
[lIxosa GuoMeTUIHEBI ooty P, PN\ JlMpeKTop JenapramMeHta
Pyxosoautens OIT 19.03.01/= 77 %, %0\ MHIIEBBIX HAYK H/TeXHONOTHH
buortexnonorus : ; : f

: ( /A _ Nk, /,//
<ZZ~E.B. loGpshiiha (4} 1O.B.Tlpuxomsko

« 27  » 06 ~2017r. ) « 27 M 06 2017r
/

v

YYEBHO-METOJNYECKHWI KOMILIEKC JACHUILJIAHBI

«AHAIUTHYECKAS] XMMMI»

Hampasnenne noarorosku 19.03.01buorexnonorus
npoduns «llumeBas OMOTEXHOTOTHS

d)opMa IIOATOTOBKH OYHAasA

[[Ixomna GuomMe AUITMHBI

JlemapTaMeHT MUIIEBBIX HAYK ¥ TEXHOJIOTUH

Kypc 2  cemectp 4

aekuuu 18  wdac.

NPaKTUYECKHE 3aHATHS - Jac.

nabopaTopHble paboTel 54 qac.

B TOM YHCJIe ¢ ucnoib3oBanneM MAO nek. 2 /nab. 36 yac.
BCET0 YacoB ayJJUTOPHOM Harpy3ku 72 wyac.

B TOM YHCIIe ¢ ucronb3oBanneM MAO 38  wac.

camocTosiTenbHas padora 36 qac.

B TOM YHMCJIC Ha MOJTOTOBKY K ’k3aMeHy 0 wac.
3a4er 4 ceMecTp

9K3aMeH - ceMecTp

YMK]] coctaBieH B COOTBETCTBUHU € TPeOOBaHUSIMU 00pa30BaTEIbHOIO CTaHIAPTa,
CaMOCTOSITENIBHO ycTaHaBiIuBaeMoro JIBOY, yrBepKIeHHOIO PUKa30M PEKTOpa OT

22.03.2017 r. Ne12-13-485

YMK]] o6cyxaen Ha 3acenanuu JlenapraMenTa NUIEBbIX HAYK U TEXHOJIOTHI mpoTtokon Ne 4
oT «27» nrona 2017 r.

Jupekrop /lenapramenTa NuIEeBbIX HayK U TexHoioruil [puxoapko 10.B.
CocraBurenb (11):K.T.H., 1o1ieHT MBamenko JI.W.




AHHOTAIIUA
y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCIIUTUINHBI
«AHaTUTHYECKAS XUMHUS
Hampasnenue noarorosku: 19.03.01 «brorexnomorus»

[Tpoduinb «IluieBas OMOTEXHOIOTUS

JlucuumiuHa «AHAJIMTHYECKas XUMUSD BXOJIUT B 0a30ByI0 4acTh Oyoka 1
(b1.5.5.4) yyeOHOrO IUTaHA MOATOTOBKH OakajiaBpoB 1o HampasieHuio 19.03.01
buorexHomorus  mpodunas « IlumeBas OMOTEXHOJIOTHS», PEATH3yeMOTO B
cootBercTtBuM ¢ OC BO.

OOmmas TpyI0eMKOCTh JUCIMILIAHBI COCTaBsAeT 3 3aueTHbIe eauHuibl (108
4acoB), OHa peaTM3yeTcsl Ha BTOPOM KypCE B UETBEPTOM CEMECTPE.

Y4eOHBIM TUTAHOM TIPEIYCMOTPEHBI JIeKIMOHHbIe 3aHsATus (18 wuyac.),
nabopaTtopHblie paboThl (54 vac.), camocTosTenbHas padoTta ctyaenrta (364ac.),

JluciuiinHa «AHATUTHYECKAasT XHMHS» JIOTHYECKH U COJEP)KaTelIbHO
CBs3aHA C TaKUMH Kypcamu, Kak «XWMHS OHWOJOTHYECKH aKTUBHBIX BEIIECTBY,
«[IpompitiuieHHass  skosiorus», «llmmeBas  xumus», «OOmas  nHIEeBas
ouorexHomorusi». CoaepkaHue JTUCHUIUIMHBI OXBAaThIBAET KPYr BOMPOCOB,
CBS3aHHBIX CO CTPOSCHHWEM M CBOWCTBAMH PACTBOPOB, OCHOBHBIMH TOHSATHSIMH H
3aKOHAMH AQHAJIUTUYECKOW XUMHUHU, TOHATHEM O METOJaX HCCIEeIOBAHUS
XUMUYECKUX ¥ OWOJOTHYECKUX CHCTEM, METoJaMu oOTOOpa, IOATOTOBKH U
MIPOBEICHHUSI (U3UKO-XUMHUYECKOTO aHaM3a TTUIIICBBIX 00BEKTOB,

KOJIMYECTBEHHOI'0 oOcyeTa 1 HHTCPIPCTANU PC3YJIbTATOB aHAJIN34a.

JlucumiiiHa ~ HampaBiieHa Ha — (opMHpOBaHHE  OOIICKYJIbTYPHBIX,
obmenpodeccuoHambHbIX U TPO(PECCHOHATEHBIX KOMIIETSHITHH.
Y4eOHO-MEeTOANYCCKHI KOMIUIEKC BKITIOYAET B ceOsl:

— pabouyro MporpaMmy y4eOHON TUCHUTIIMHEI;

- y‘{C6HO-MCTO,Z[I/I‘{CCKOC obecrnieueHue CaMOCTOSITEJIbHOM pa6OTI>I

oOyuarommuxcs (nmpuiioxxenue 1);



— (oHI OTICHOYHBIX CPEACTB (MIPUIIOKEHHUE 2).

ABTOp-cocTaBUTEND YueOHO-MeToAnueckoro Kommiekca
noueHT JlemaprameHTa

MUIIEBBIX HAYK U TEXHOJIOTUH JI.U. NBameHko

HupexTop JlenapraMeHTa NMUILEBBIX HAYK

Y TEXHOJIOTUU 10.B. IIpuxoasko




MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPAIIMN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHUs

«/{aabHEeBOCTOUYHBIN (eepaibHbIN YHUBECPCUTET»

(ABDY)
NKOJA BUOMEJIMIIAHBI
«COTTTACOBAHO» TOPAIOEN  «YTBEPXKJIAIO»
[IIxona GuoMe TMIIHHEI ot ettty e, 7 3\ JIMpeKTop AenapTaMeHTa
Pykosomurens OII 19.03.01/= 707 \ TIHIIEBBIX HAYK W/PEXHOJIOTHMI

BuoTtexHosorus

.:( '] . NF ¥ 7 /

— OLAA_EB. JoGpeiuhia ; ,r///’ O.B. Ilpuxoapko

«_ 27  » 06 N2017r. ) « 27 _p 06 2017r
/
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PABOYAS IIPOTPAMMA YUEBHOM JUCITUTIJINHBI
AHamuTHUYecKass XUMHUS

Hanpagsaenne noarorosku 19.03.01 BuorexHonorus
npodus «[IumieBas GHOTEXHOIOTHUS
®opma NOATOTOBKU OYHAS

[xona OMOMEIUIIHEI

JemapraMeHT NUIIEBBIX HAYK U TEXHOJIOTUI

Kypc 2  cemectp 4

nexknuu 18  dac.

NPaKTUYECKUE 3aHATHS - Jac.

naboparopHbie paboThl 54  wac.

B TOM 4Hclie ¢ ucrojib3oBanneM MAO nek. 2 /mp. 36 uac.
BCETO YacOB ayIUTOPHOM Harpy3ku 72 dac.

B TOM 4Hclie ¢ ucrons3oBanneM MAO 38  dac.
camocTosiTelbHas pabota 36 qac.

B TOM YHCJIE Ha TIOATOTOBKY K 9K3aMEHy __ yac.
3a4eT 4 ceMecTp

9K3aMeH ceMecTp

Pabouas nporpamma coctaBieHa B COOTBETCTBUU C TPEOOBAHUAMU 00pa30BaTEIILHOTO
CTaHJapTa, CaMOCTOATENBHO ycTaHaBiuBaeMoro JIBOY, yTBepx1eHHOr0 MPUKa30M PEKTOpa OT
22.03.2017 r. Ne12-13-485

Pabouas nporpamma o6cyxaeHa Ha 3aceanuu [lemapramMeHTa NUIIEBBIX HAYK U TEXHOJIOTHI
npoTokoi Ne 4 ot «27» urons 2017r.

Hupexrop JlemapraMeHTa MUIIEBRIX HAyK U TexHomorui [Ipuxomnsko FO.B.
CocraButens (JIn): K.T.H., moreHT Mpamenko JI.W.




OobopoTHasi cTOPpOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoOTpeHa Ha 3acelaHNM JelapTaMenTa;

IIpotokomn oT « » 20 1. Ne

Hupextop JenapramenTa

(moamucs) (H1.0. damunus)

1. PaGouas IporpaMma nepecMoOTpeHa Ha 3aCelaHUM JenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

Hupekrop Jlemapramenrta

(moamucs) (U.0. Oamuns)



AHHOTAIUA

JucruminHa «AHaauTH4ecKkass XUMUs» BXOJUT B 0a30ByI0 yacTh Osioka 1
(b1.5.5.4) yueOHOro mMJIaHa TMOJATOTOBKA OakaJllaBpOB IO HaIPaBICHUIO
19.03.01«buorexnonorusa. IlumeBas OHMOTEXHOJOTHS», peaTU3yeMoro B
cootBeTcTBHE ¢ TpeboBanussMu OC BO 1o naHHOMY HanpaBlIEHUIO.

OO6mrast TpyI0EeMKOCTh TUCHIUILIMHBI COCTABISIET 3 3a4eTHhIX eauHuIl(108
4ac), OHa peaju3yeTcsi Ha BTOPOM Kypce B YETBEPTOM CEMECTpeE.

JuctumnnuHa «AHaTUTHYECKas XHUMHSD) JIOTUYECKH U COICPKATEeIbHO
CBs3aHA C TAaKUMH Kypcamu, Kak «XWMHS OWOJOTHYECKH AKTUBHBIX BEIICCTBY,
«IIpompimnenHass  skosorusi», «llumeBas  xumusy, «OOmas  nuieBas
ouorexnonorus». ConepkaHue IUCHUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB,
CBSI3AHHBIX CO CTPOEHHMEM M CBOMCTBAMHU PAaCTBOPOB U KOJUIOUIHBIX CHUCTEM,
OCHOBHBIMU TOHATUSMH W 3aKOHAMU (U3MUECKOW U KOJUIOMJHOM XHMHH,
MOHATHEM O METOAaX HCCIEAOBAHUA XUMHUYECKHX M OWOJIOTHUYECKUX CHUCTEM,
METOJlaMU OTOOpa, MOJATOTOBKM M MPOBEIEHUS (PU3NKO-XMMHUYECKOIO aHalu3a
MUIIEBBIX OOBEKTOB, KOJIMYECTBEHHOTO OOCUeTa M WHTEPIPETAIIMHA PE3yIbTaTOB
aHaIMn3a.

Heanb: nath cTyneHTam 6a30BbI€ 3HAHUS 0 AHAITUTUYECKOW XUMHUH, KOTOPBIC
COCOOCTBOBaJIM Obl YCBOCHUIO MPOPUIMPYIOIIUX JUCUUIUINH, MOHUMAHHUIO H
OCBOGHHUIO METOJOB aHalu3a MW 3aKjaablBaiu Obl 0a3uc Ans mocieayroulei
MPAKTUICCKON PabOThI; MPUBUTH HABBIKW BBITOJTHCHUS OCHOBHBIX OIEpAIUil TIPH
NPOBEACHUHN  (DU3UKO-XMMHYECKOTO OJKCIEpUMEHTa U OO0y4YuTh MpaBUIIaM
00pabOTKH ero pe3ysbTaToB.

3agaum:.

— HAYYUTh HMCTOJH30BATh 3aKOHBI TEPMOJAMHAMUKHA M TEPMOJIMHAMHUYECKHE
CBOMCTBA COEOUHEHHM i1 OIpeneseHUs] BO3MOXXHOCTH U HAaIlpaBJiCHUS
MPOILIECCOB;

— HAYYUTh TPUMEHSITh 3aKOHbl XUMHUYECKOH TEPMOIAMHAMUKH IS

YHpaBJIICHUA XUMHYCCKHUM PAaBHOBCCHUCM,



— Hay4duThb T[IOJIb30BATbCAd  3aKOHAMH  XMMHUYECKOW  KHUHETUKH  JIJIs
MOBBIIICHHS] CKOPOCTH OCHOBHBIX M OJIOKMPOBAHUS TOOOYHBIX MPOIIECCOB;
— HAy4YUTh HCIIOJIB30BaTh CBOMCTBA PA3IMYHBIX JAUCHEPCHBIX CHCTEM WU
MOBEPXHOCTHBIE SBJICHUSI B OMOTEXHOJIOTUU
— HAy4YHUTh IOJIb30BaThCS JIAOOPATOPHOM MOCYAOH, TOTOBUTH PACTBOPHI,
MOJIb30BaThCsl MPUOOpPAaMH ¥ BBIOJIHATH CTaHAAPTHHIE JTa0OPATOPHBIC AHAIM3HI;
HAYYUTh MPOU3BOAUTH AHATUTUYECKUE PACUCThHI
JUis  yCHemHoro W3y4eHHs AUCUUIUIMHBI «AHAJIWTHYECKAsh XUMUS) Y
00yJaromuxcs JOJKHBI OBITh C(OPMHUPOBAHBI CIEAYIOIINE HNMpeIBAPUTEIbHbIE
KOMIIETEeHIIUH:
— CHOCOOHOCTB K CAMOOpPTaHU3alui U CaMOOOPa30BaAHHUIO;
— BJIAJICHUE KYJbTYpOH MBILIUIEHUS, CHOCOOHOCTh K OOOOIIEHUIO, aHAU3Y,
BOCTIPUATHIO MH(OPMAIIUY, TIOCTAHOBKE IIEJIM U BBIOOPY MyTEH €€ JOCTHKECHHUS;
— 3HaHME OCHOBHBIX IIOJIOKEHHH, 3aKOHOB U METOJOB (U3HUKH, XUMHUH U
MaTeMaTHKH, BJIaZIeHHEe OCHOBAMH (PU3MKO-MAaTEMaTUUYECKOrO armnapara.
B pesynmpraTe wW3yueHUs AAHHOM JUCHUIUIMHBEI Yy  OOydYaromuxcs
dopMupyrotcsa crienymromue odmenpodeccuoHAIbHbIE W NPO(ecCHOHAIBHbIE

KOMIETeHIUH (3JIEMEHTHI KOMITIETCHIIH ):

Kon u popmyanpoBka Jtanbl popMUPOBAHUA KOMNETEHIIHUH
KOMIIeTEHIINHA
3naer COBPEMEHHBIE METOJIbI U TEXHOJOTMH (B TOM YHCIE
nHGOPMAIIMOHHEIE) B 00IaCTH aHAJIMTUYECKON XUMUH
OK-5 CIIOCOOHOCTBIO (opman )
HCIIOJIL30BaTh
HCIIOJIH30BaTh COBPEMEHHBIE METObI M TEXHOJIOTHH (B
COBPEMEHHBIE METOJIbI U
YmMmeer TOM duuciae W UHPOPMAIMOHHBIE) B  o0JacTu
TeXHOJOoTUu (B TOM .
AHAITUTHYECKON XUMHUH
YHCIIe
nH(pOPMaLIOHHBIE) B -
’ TEPMHUHOJIOTHEH, HaBBIKAMU HUCIOJIb30BaHUI
npodeccnoHanbHOMI
COBPEMEHHBIX METOJIOB M TEXHOJIOTMHU B o01acTu
NEeITEIbHOCTHU Bnaneer . N
AHAITUTHYECKON XUMUAA B TNpodecCHOHATBHON
NEeATEILHOCTH
OIIK-2 cnocoBGHOCTBIO U OCHOBHBIE 3aKOHBI B OOJIACTH AHAITUTHYECKON u,
TOTOBHOCTBIO 3uaer MCTOJbl MAaTEMATUYCCKOT'O aHaIn3a U MOACIINPOBAHUAA,
HUCIIOIb30BaTh OCHOBHBIE TEOPETHYECKOTO n AKCIEPUMEHTAIBHOTO
3aKOHBI HCCIIEN0OBaHUs B 00JIaCTH aHATUTHYECKON XUMHUHU
CCTCCTBCHHOHAYYHBIX HCIIONB30BaTh  OCHOBHBIE  3aKOHLI B oOJlacTh
JMUACHHUTIINH B | YmMmeer aHAJIUTHYECKON XAMUH, [OPUMEHATH METObI
npodeccuoHanbHON MAaTEMATUYECKOTO aHalln3a W MOJCIUPOBAHUSI B




JesITeNIbHOCTH, 00JacTl aHATUTUYECKON XUMHH
MIPUMCHSITh METO/TBI
MaTeMaTH4eCKOro .
AHAII3A - TEPMHHOIIOTHEH, HABBIKAMHU HCTIOJIL30BAHHS 3aKOHOB B
MOJICTTHPOBAHHS, 00JyacTy aHAIMTUYECKONH XUMUU B PO ecCHOHaTbHON
TEOPETHIECKOTO 4 | BIajeer | NesTeNbHOCTH, — NPUMEHSTH — METOIBI  aHAIM3a,
KCTTEPHMEHTATHHOTO TEOPETUYECKOTO u OKCIEPUMEHTAILHOTO
P e — UCCIICIOBaHMS B 00JIaCTH aHATUTUYECKON XUMHUU
JaHHBbIE O COBPEMEHHON (M3UYECKON KapTUHE MUpa,
POCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTAX B
3Haer 00JacTy aHANUTUYECKON XUMHH, CTPOEHHUE BEIleCTBa
OIIK-3  crocobHOCTbIO0 JUIL  TIOHMMasl OKpPY)KAaloIlero MHUpa U SBJICHUS
UCIIOJIb30BaTh 3HAHUA O IPUPOBI
COBPEMEHHOM - -
(usecKoii KapTHHe UCITIOJIB30BaTh 3HAHHUSI O COBPEMEHHOW (U3UUECKOM
KapTUHE MUpa, POCTPAHCTBEHHO-BPEMEHHBIX
MUpA, POCTPAHCTBEHHO-
BpPEMCHHBIX Ymeer 3aKOHOMEPHOCTSIX, CTpOCHMM  BellecTBA  JUIs
MOHUMAaHUS OKPYXKAIOIIEro MUPa U SBICHUIN MPUPOIbI
3aKOHOMEPHOCTSIX, .
B 00JIaCTH aHATUTUYECKON XUMHUHI
CTpPOCHHH BeLIeCTBa s
TOHMMAHHS TEPMUHOJIOTHEH,  CIIOCOOHOCTBIO  HCIOJIB30BAHUS
OKPYXKAIOLIEr0 MHpa U 3HAHUSA O COBPEMEHHOW (PU3NYECKOW KapTHHE MUpA,
SIBJICHUH PUPO/BI Brageer | MPOCTPAHCTBEHHO-BPEMEHHEIX 3aKOHOMEPHOCTSIX,
CTPOCHUM BEIIECTBA JI1 MOHUMAHHS OKPYXKAIOILIETO
MUpa U ABJIEHUH NPUPOJBI B 00JIACTH aHAIUTUYECKON
XUMHH B TPo(hecCroHabHOM eaTeTbHOCTH
TIK-9 BIIAICHIEM OCHOBHBIE  METOABI M  TPUEMBl  TPOBEICHUS
OCHOBHBIMH METOaMH U 3HaeT AKCIEPUMEHTAIBHBIX UCCIECOBAHUIN B aHAJTUTUYECKOMN
pUEMaMHd  TIPOBEICHHS XAMHAN
AKCIIEPUMEHTAIBHBIX OPUMEHSTh  METOJIbl U  TPUEMbl  MPOBEACHUSA
HCCIEN0BAHUM B CBOEH | YMmeer JKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUM B aHAJTTUTUYECKON
npodeccnoHanbHOM XUMHH
obmacTu B HaBBIKAMU POBEICHHS SKCIIEPUMEHTATBHBIX
Janeet HACCIICIOBAHNH B aHATUTHUYECKON XUMHH
CTaHJapTHBIE ©  CepTU(UKAIIMOHHBIE HUCIBITAHUS
3HaeT CBIPBSI, TOTOBOM TPOAYKIIMH W TEXHOJOTHYCCKHX
[IK-10 - crnocoGHOCTBIO MPOIIECCOB B 0OJIACTH aHATUTHYECKON XUMUHU
MPOBOANTH CTaHIAPTHHIC MPOBOAWTh CTAaHJAPTHBIE ©  CEePTUDUKANUOHHBIC
U cepTH(HKAIMOHHBIC Vieer WUCIIBITAHUS  CBIPbsl, TOTOBOH  MPOIYKIUU U
UCIIBITAaHUS CBIPBS, TEXHOJOTUIECKHIX IpOIIECCOB B obnactu
FOTOBOM MNPOAYKIHUH U AHAJIUTUYECKON XUMUH
TCXHOJOTHICCKHX CIIOCOOHOCTBIO ~ MPOBOJMTH  CTAHAApPTHbIE W
IIpoNeCCoB Braseer cepTu(UKAIIMOHHBIE HWCIBITAHUS CBHIPbs, TOTOBOM
OPOAYKIIMM W  TEXHOJOTHMYECKHUX TPOIECCOB B

aHAJUTUYECKON XMMUHU

I[J'IH q)OpMI/IPOBaHI/IH BBIIICYKAa3aHHBIX KOMHCTCHHI/Iﬁ B paMKax OUCIHHIIIINHBI

«AHAIATHYECKAS XUMUI)

MPUMEHSAIOTCS  CIEIYIOIIUE METOMIBI

AKTUBHOTO/



HHTCPAKTUBHOTO 06yquH$1: HpO6HeMHa$I JICKOHA, MCTO MAJIBIX I'PYIII, HHTCIUJICKT

KapTBhI.

|. COJJEP’KAHUE TEOPETUYECKOMN YACTH KYPCA
Teopernyeckas yacTh Kypca BKIIOUYAET B c€0s1 JIEKIIMOHHBINA KypC
B 00beme 18 vac.
Paznen 1. Ilpeamer JUCUMIIMHBI KAHAJMTHYECKAH XUMHD» (6 4yac)
Tema 1. BBenenne B IUCHUIUVIMHY «AHaIUTAYECKass XUMUS»
AHanuTHYECKasi XMMHS KaK HAyKa O METOJIaX KaY€CTBEHHOTO M KOJIMYECTBEHHOTO
MCCIIEJIOBAHUSI COCTaBa BEIIECTB. TeopeTUUeCKne OCHOBBI JUCIUILINHBI (2 Yac).
Tema 2.0cHoBbl Xxumuyeckoil  Tepmoamnamuku. IlepBoe Hauyao
TePMOAMHAMMKH (2 yac)

OcCHOBHbIE TOHATHUA XUMHYECKOW TEPMOJIMHAMHUKH, TMEPBOE HAYaJo.
BuyTpeHHss sHeprus u sHTanenus. Tepmoxumus. 3akoH ['ecca u ciaeAcTBUS U3
Hero. Tepmoxumuueckue pacuetsl. Kanopumerpus.

Tema 3. Bropoe Hayajn0 TepMOAMHAMUKH. XHMHYECKOe paBHOBecHe(2
yaca)

Bropoe nHawano tepmoauHamuku. TepMoguHaMU4YecKue oOpaTUMBbIE U
HEOOpaTUMBbIE TMPOIECCHl. JHTPONHUS UM TEPMOJMHAMHYECKAsT BEPOATHOCTH
COCTOSIHUSI CHCTEMBI.

Xapakrepuctuyeckue (PyHKIIMU ¥ TEPMOJIMHAMUYECKUE TTOTCHIIUAIIBI.
MakcumanbHast pabota npouecca. JHeprus 1'n66ca u I'enbmrosnbua. [lonsitue o
XUMUYECKOM TMoTeHIumane. TepMoauHamMuyeckue (akTopbl, ONpenesIoIne
HalpaBJICHUE TIpoliecca. BTopoe Hayano B OTKPBITHIX CHUCTEMaxX M B KUBBIX
OpraHH3Max.

KoHctanta paBHOBecHs, CIOCOOBI €€ BBIpKEHUS W pacueTa. YpaBHEHHE
nzorepmbl Bant-I'odpda. Xumuueckoe paBHOBeCHE B TE€TEPOTEHHBIX CHCTEMaXx.
ITpuanun cmemenus pasHosecuss  Jle Illarense Kak ciaeAcTBUE BTOPOTO Hadasia

TCPMOANHAMUKU.



Pasznen 2. da3oBble paBHOBecus U pacTBopbl. KoJsuuraruBHbIe
cBoiicTBa pacTBOpoB (4 yaca)
Tema 1. ®a3oBble paBHOBeCcUA(2 Yaca)

[TpaBumno da3 ['m66ca. Ananu3 $ha30Boii [UarpaMMbl COCTOSIHHS BOJIBI.
JlaBneHue HACHIIIEHHOTO TMapa Haj pacTBOpOoM. 3akoHbl Paymns. DOyminockomnus,
Kpuockonusi U ux npumenenue. uddys3us u ocMoc B pactBopax. OOpaTHBIM
OCMOC. 3HAUY€HHE OCMOTHMYECKOTO  JIaBIEHUS s  OHOJOTHYECKHX U
TEXHOJIOTUYECKHUX MPOLIECCOB.

Jlekuust mpoBoauTcs ¢ uUcnonb3oBaHneM MAQ: Kpyriaeli  CTON €
00CYXJIEHHEM MOATrOTOBJIEHHBIX CTYJI€HTaMU JOKJIAJI0B U MPE3CHTALIUN.
Tema 2. B3aumuas pacrBopuMocTh xuakocter. IIpounece
MEePEeroHKu. IKCTpakuusa(2 yac)

IlepBoiii 3akoH KonoBanmoBa. JIUCTWIUISIUMSA ABOMHBIX CMECE.
Pextuduxamms. Bropoit 3akoH KonoBanoBa. A3eoTpomHble CMecH, HX
NPUMEHEHUE W METOJbl Ppa3AeNIeHus a3eoTPONHbIX cmecel. OrpaHuyeHHo
pacTBOpHUMBIE KUAKOCTH. [IeperoHka ¢ BOISHBIM TAPOM.

3akoH pacnpenenenusi Hepucra-lllunoBa. Dxctpakuust U QakTopsl,

BJIMAIOIINC HA CTCIICHDb OKCTpAarupOBaHUA. PaCTBOpr ra3oB B JKUJIKOCTAX

Paszoen 3.  Onexkmpoxumus (4 uaca)
Tema 1. PacTBOpBbI 3J1eKTPOJNTOB (2 4ac)
[IpuuuHbl oTKIIOHEHUs OT 3aKOHOB Paynsa u Banut-I'odda B pacTBopax
CUJIBHBIX DJIEKTPOJIUTOB. 3akoH pazbaBieHus OcTBaigbaa I cnabbIx
ANEKTPOIUTOB. OCHOBHBIE MOJIOKEHUSI TEOPUU PACTBOPOB CUIIBHBIX JIEKTPOJIUTOB
Hebas u I'tokkens. AKTUBHOCTb, KOA(D(PUIIMEHT aKTUBHOCTH, HMOHHAS CHJIA
pacTtBopa.
VY nenbHast U 5KBUBAJICHTHAST 3JIEKTPONPOBOAHOCTh. KOHIyKTOMETpHS
U ee MMPUMEHEHHUE B MPAKTUKE aHAIN3a MMUILEBBIX CPe/l.

Tema 2. Danexrpoanbie norennuaabl u IC (2 gyaca)



Onexrpoansie noteHnuansl U DJC. KonTtaktHbii 1 audQy3MOHHBIN
MMOTCHIMANIbI B TaJbBAaHUYECKOW Menu. MeXaHu3M BO3HUKHOBEHHUS JIBOMHOTO
anektpuueckoro cios ([A2C) na mexdasznoit mnoepxHoctH. Ctpoenue JIIC.
®daxTopkl, BAUSAIOIME HA BEIUYUHY U 3HAK 3JIEKTPOJAHOIO MOTEHIMAIA.

N3mepenne 35ekTpoaHOro mnoreHnuana. CrangapTHBIA BOJOPOAHBIM
ANEKTPOA. Psii cTaHOApTHBIX AIEKTPOAHBIX MOTEHIMAJIOB W BBIBOJBI M3 HETO.
VYpaBHenue HepHcTa 17151 3JIEKTPOAHOTO MOTEHIMANA.

Tunel snekTpoxumuueckux 1meneil. CxeMbl W NPUHIUI PadOTHI
ANEKTPOXUMUYECKUX dJIEMEHTOB, pacueT D/[C. THUIIbI 2JIEeKTPOIOB.

Ilomenyuomempusa u ee npumemenue 6 npaKmuke aHaIU3qQ

nuuieeovlx cucmem.

Pazoen 4. Xumuueckas kunemuxa u kamanus (4 uac)
Tema 1.@opmasibHast KMHeTHKA. MeXaHU3Mbl XMMHYECKHX PeaKUMH
(2 yaca)

[Ipeamer xumuyeckoi KUHETHKU. CKOpPOCTh peakiuuu (CpeaHsss u
UCTUHHAsA) U (HaKTOPBI, BIUAIONIME HA Hee. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT
KOHIICHTpAIuu, 3akoH jaecTByromux wacc (3JIM). KoHcranTa ckopocTw.
Ocobennoctu npumeHenus 3M miig rereporeHHbIX nporeccoB. Kunernueckas
Kiaccuukanus —peakuuid M0  MOJICKYJISPHOCTHU U TOPAJKY. [Tepuon
MOJYIIPEBPAILICHUS, €70 CBSI3b C KOHCTAHTOW CKOPOCTH.

3aBUCUMOCTbh CKOPOCTH PEaKIMu OT TeMIneparyphl. Teopusi aKkTUBHBIX
COYZapeHH MOJIEKYJI. DHEPrusi aKTHBAIlMU, CIOCOOBI €€ BBIYMCICHUS. AHAIN3
ypaBHeHusI AppeHuyca. OCOOEHHOCTH KUHETHUKH reTepOTreHHBIX TpoleccoB. dudd

Crnoxunple peaknuu. [lapannenbHeie, mocienoBaTebHbIC, 00paTUMBIE,
COTIpsDKEHHBIE M KojebarenbHble peakiuu. CTtanuiiHOe MPOTEKaHUE Mpoliecca H
MOHSATUE JIMMUTUpYIONIEH cTanuu. LlenHbsie peakuuu. LlenHple peaknyuy B XUMUU
JKUBBIX CHCTEM W B TEXHOJOTMH. {DOTOXMMHUYECKHME PpEAKIUHU. 3aKOH

DKBUBAJIEHTHOCTA OMWHINTENHA. KBaHTOBBINM BBIXOJ. XMWMHUYECKOE BO3/ECHCTBHE



W3JIyYEHUH BBICOKUX YHEPIUM. JIEKIHsI TPOBOAMTCS C UCIIOJIb30BAHUEM 3JIEMEHTOB
MAO (YO-3, YO-4).
Tema 2. Karaau3 (2 yaca)

[TonoxutenpHBIA, OTPUIATENBHBIN KaTalu3 M aBTokaTanus. OOmme
OPUHLHKIBEI KaTanu3a. Cnenu@UuHOCTh U CEJIEKTUBHOCTh KaTaiu3aropa. BiusHue
KAaTaJIM3aTOPOB HA DJHEPrUI0 AaKTUBALMKM. | OMOTEHHBIN, TETEPOrE€HHBIM U
MHKPOTE€TEpOTeHHBIN KaTtanu3. [Ipumepsl mpoueccoB KaTanu3a B XWMHUHM KUBBIX
CUCTEM U B IHILEBOU TEXHOJIOTHH.

DepMEHTATUBHBIN KaTajinu3, €ro OCOOCHHOCTU. BiusHue BHEIIHMX
yCIIOBUM Ha (pepMeHTaTUBHBIE Mpoiecchl. DEepMEHTHI B XUMUU KUBBIX CUCTEM U B

TCXHOJIOTHH.

Il. CTPYKTYPA U COJIEP)KAHUE TIPAKTUYECKOM YACTH KYPCA
Yacrb 1 Cemectp 2

[IpakTuueckass 4acTh Kypca BKJIIOYaeT B ceOs J1abopartopHbie paboOThl B
oObeMe 954 yac. MHTepakTHBHBIE METOABI, NPHUMEHSIEMbIE Ha JaOOPATOPHOM
OPAKTUKyME U MpaKTUYecKuX paboTax: paboTa B MallbIX TpYIIax, MO3rOBOMH
LITYPM, JAMCKYCCUHM, KpPYIVIBIA CTOJ,  PEUIEHUE MCCIEN0BATEIbCKUX 3ajady,
WHIUBUyalIbHAs paboTa.

JlabopaTropHubie padoTbl (54 yacoB)

JlaGopaTopnas padora Ne 1. Tleperonka 6unapubix cMmeceil. [loctpoenue
W aHaJu3 AuarpaMMbl KumeHus onaapHoi cmecu (10 gac).

Heab: mnO3HAKOMHUTHCS C JIaOOPATOPHONW YCTAaHOBKOM M OCBOUTH TEXHUKY
NEePEeroHKH OMHAPHOW CMECH, HAYUUTHCS ONPENeNsiTh COACpKAHUE KOMIIOHEHTOB
pedpakTOMETpUUECKUM MeTOoAOM. [locTpouTh M MpoaHaIU3UPOBATH AUATPAMMY
KHUIIEHUS] CUCTEMBI, UCITOJIb3Ys 3aKOHbI KoHOBaOBA.

JlabopaTopnass padora Ne 2.  KOHIYKTOMETPHUYECKOE OMPEACICHUE

KOHIIEHTpaIuu pacTBopa xyopuaa Harpus (10 yac).



Iesab: MO3HAKOMUTHCS € KOHJIYKTOMETPUUECKUM METOJOM OIpPEACICHUS
KOHIICHTpaIuu AJIIEKTPOJIMTOB B PAacTBOpaX C MOMOIIBI MOCTPOESHHOTO
KanuOpoBoyHOro rpaduka. OmnpenenuTsb COJECOAEPKaHUE TEXHIOTUYECKHUX
pPacTBOPOB U MOPCKOM BOJIBL.

JlaGopaTopnass paGora Ne 3.  [IOTCHIIMOMETPUYECKOE TUTPOBAHUE.
Omnpenenenre KUCIOTHOCTA MOJIOYHBIX TPoyKTOB (10 yac).

Iesb: MO3HAKOMUTHCA C MOTEHIIMOMETPUUECKUM MeToa0B (MeTtogom D]IC)
OTIPEJICIICHHS KAYECTBA MUIIEBBIX MPOTYKTOB .

JlabopaTtopnass padora Ne 4 Onpenenenne KOHCTaHTBI CKOPOCTH
peakiuu 1-ro mopsaka (10 gac)

Hesab: NpoBECTH peakUUIO THUAPOIU3a TPOCTHUKOBOTO caxapa B KHCIOW
cpeae (peakiuio WHBEPCHUM), TO3HAKOMUTHCS C TOJSIPUMETPUYECKUM METOJI0OM
aHaJau3a U pacCUUTaTh KOHCTAHTY CKOPOCTH PEKIIHH.

JlaGopaTopHas padora Ne 5. @epMeHTATUBHBIA KATAJIN3

PaboTta nmpoBoautca ¢ ucnosb3zoBanueM MAQO: CTyneHTbl NpeacTaBisOT

MpEe3eHTAIMUN COOOIIeHUS 110 hepMEHTAaTHBHOMY Kataiu3y (14 gac).

I1l. YHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

VY4ebHOo-MeToIMIeCcKOe oOecrieueHue CaMOCTOSATEIIbHOMN paboThI
O0y4aroImuxcss 10 JUCIUIUIMHE «AHAIMTHYECKAas XUMHs» MPEICTaBICHO B
[Tpunoxenuu 1 u BKiIto4aeT B ceOs:

- TIaH-TpaUK BBITOIHEHHSI CAMOCTOSTEILHOW pabOTHl MO0 JUCHIUIUIMHE, B
TOM YHCJIC TPUMEPHBIC HOPMbI BDEMECHH Ha BBITIOJHECHHUE 110 KAXKIOMY 3a/1aHUIO;

- XapaKTEepPHUCTUKA 3aJaHUi Ui CaMOCTOSITEBHONH pPaOOThI CTYIEHTOB H
METOAMYECKUE PEKOMEHIAIINH TI0 X BBIITOIHEHHIO;

- TpebOBaHUST K TMPEACTABICHUIO UM  OQOPMIICHUIO  PE3yJbTaTOB
CaMOCTOSITENIbHOM paboThI;

- KpUTCPpUHN OLICHKH BBIIIOJTHCHUS CaMOCTOSITEJIbHOM pa6OTBI.



IV. KOHTPOJIb JOCTUKEHWS LIEJIEM KYPCA

Ne | Kontponaupyem OueHoYHbIE CPEICTBA -
n/ bIe MOy IH/ Kopap! u stamnsr popmupoBaHus HauMEHOBaHHE
I | paszensl / TeMbI KOMIIETeHIINH TEKYIIUH | MPOMEKYTOUH
JTUCIUTUTAHBI KOHTPOJ | as aTTecTaius
b
1 Pasnen 1. OK-5; YO-1 - 3auer
OIIK-2, cobeceno | Bompocer 1-18
Xumuyeckas | 3; TIK- BaHME, I1P-1—
TepMoJMHamMuKka | 9, 10 YO-2 - HATOTOBBII TECT
KOJUJTOKB
UyM,
[1P-6-
nabopart
opHas
pabora
2 Pasnen 2. YO-1- 3auer
®da3zoBble cobeceno | Bompocsr 19-
paBHOBECHS. BaHHE, 36
Komnmurarusabie YO-2 - I1P-1 -
CBOICTBa KOJUIOKB | UTOTOBBII TeCT
pacTBOpPOB UyM,
[1P-6-
nabopart
opHas
paborta
3 Pazgen 3. YO-1- | 3ager
DNEKTPOXUMHUS cobeceno | Bompocer 1-65
BaHUE, ITP-1 —
YO-2 - UTOTOBBINA TECT
KOJLJTOKB
uym,
[1P-6-
nabopart
opHas
paborta
4 Pasnen 4. YO-1- 3auer
Xumuueckast cobeceno | Bompocer 1-65
KHHETHKA U BaHUE, ITP-1 -
KaTanus3 YO-2 - WUTOTOBBIN TECT
KOJUIOKB
nym,
I1P-6-
nabopart
opHas

pabora




KonTponbHble M MeETOOWYECKHE MaTepualbl, a TAaKXKE KPUTEPUU U
MoKa3aTelu HeoOXOAUMBIE i1 OICHKM 3HAaHUW, YMEHUH, HaBBIKOB U
XapaKTepU3yIoIue ATanbl (HOPMUPOBAHUS KOMIIETCHIIMHA B MPOIIECCE OCBOCHUS

o0Opa3oBaTeILHOM MPOTrpaMMBbI TIpeicTaBiIeHb! B [Ipmioxennu 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOINYECKOE OBECHHEYEHHUE JUCLHUIIJINHBI

OcHoBHas JuTEparypa
1. XaputonoB 0.4. Ananutnueckas xumus (aHanutuka). B 2 xH.KH.1.
OO6mue TeopeTnyeckue ocHOBBL. KadecTBeHHBIN aHanmu3. Yueo.niua BY3o0B — M.:
Bricmas 1IKOJIa, 2014. - 687 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:736759&theme=FEFU

2. XaputoHoB lO.4. Anamutnyeckas xumus (aHanutuka). B 2 kH.KH.2.
KonmndectBeHublii anann3. OU3MKO — XUMHYECKUE (MHCTPYMECHTAIBHBIE) METOMIBI
aHann3a YueO.mi1 BVY30B — M.: Breicmmas mxkoma, 2014. — 654 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:736559&theme=FEFU

3. Okapa A. U. ®u3uko-XxuMHUYECKHE METOJIbI UCCIeAOBaHUs: yueOHuK / B.
N. JlebyxoB, A. U. Oxapa, JI. Il. TlaBmrouenkoBa. — Cankt-IleTepOypr: Jlanp,
2012. — 480 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU

4. Jlypoe FO.1O., CipaBoyHUK 1O aHATUTHYECKOW XUMHH, MOCKBa, AJbSHC,

2017,
http://lib.dvfu.ru:8080/lib/item?id=chamo0:845239&theme=FEFU

5. Ananmutnyeckas Xumusi. MeTopl HACHTH(UKAIIMKA U OTIPEICIICHUS BEIIECTB
[DnexTpoHHBIN pecypce] : yueonuk / M.U. bynaros [u ap.] ; [lox pex. JI.H.
MockBuna. — DnektpoH. aad. — Cankrt-IlerepOypr : Jlanp, 2019. — 584 c.
https://e.lanbook.com/book/112067

6. OCHOBBI  AQHAJIUTUYECKOW  XHMHH:  IPAKTHUYECKOE  PYKOBOJICTBO
[DnexTponHbIi pecype] : pykoBoacTo / FO.A. bap6anar [u np.] ; mox pen.

3onoroBa [O.A., IllexoBuosoi T.H., Ockonka K.B.. — DnekTpoH. naH. —


http://lib.dvfu.ru:8080/lib/item?id=chamo:736759&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:736559&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:845239&theme=FEFU
https://e.lanbook.com/book/112067

MockBa : WzparensctBo "JlaGopatopusi 3Hanmii", 2017. — 465 c.

https://e.lanbook.com/book/97410

1. BGJIKI/IHa, E.M. Anamutudeckas XUMUS U (1)I/I3I/IKO-XI/IMI/I[ICCKI/IG MCTO/bI

aHanm3a [DIEeKTpOHHBIA pecypc] : ydeObHo-MeTroamueckoe mocoodue / E.M.
benkuna, C.M. OpexoBa. — DnektpoH. gaH. — Cankr-Ilerepoypr : HUY
HNTMO, 2017. — 123 c. https://e.lanbook.com/book/110502

JlonosiHUTEIbHAS JINTEPaTypa

1. Xaputono 10.4. ®uznueckas xumus: yaueonuk - M. : F'DOTAP-

Menua, 2013. - 608 c.
http://artlib.osu.ru/web/books/content all/3042.pdfhttp://lib.dvfu.ru:8080/lib/item?

id=Geotar:Geotar- ISBN9785970423905&theme=FEFU

2.

Nnnmonuros E.I'., ApremoB A.B., barpakoB B.B. ®usnueckas xumus-M.:
N3 narenbckuit LEHTP «AxazneMus, 2005.-488 C.

https://docplayer.ru/64630626-Fizicheskaya-himiya-e-g-ippolitov-a-v-artemov-

v-V-batrakov-aunoaa-idioanneiiaeuiia-iadaciaaiea-pod-redakciey-e-g.html

Kpuctuan I'. Ananutudeckass Xumusi: B 2 TOMax. / mep. ¢ aHmI. - M.:
BUHOM. JlaGopatopust 3nanuii, 2009. - (JIyuiuii 3apyOexubiii yaueOHUK). - T.
1. - 623 c.http://window.edu.ru/resource/313/65313

Kpuctuan I'. Ananutudeckass Xumusi: B 2 TOMax. / mep. ¢ aHmI. - M.
BUHOM. JlaGopatopust 3nanuii, 2009. - (JIyuiuii 3apyOexubiii yaueOHUK). - T.
2. - 504 c. http://window.edu.ru/resource/314/65314

KpeuioB B.A., Ceprees I[''M., Emunmamera E.B. Wudopmarmonnsie
pecypcbl B aHanuTHueckoil xumuu. CoBpeMEeHHbIE TPEOOBaHUS K OTYETY IO
HUP. DnextpoHHbIi yueOHO-MeToANUECKUN KomIuieke. - Huxauit HoBropoa:
Huxeropoackuit TOCYHUBEPCUTET, 2010. - 105

c.http://window.edu.ru/resource/046/74046



https://e.lanbook.com/book/97410
https://e.lanbook.com/book/110502
http://artlib.osu.ru/web/books/content_all/3042.pdf
http://artlib.osu.ru/web/books/content_all/3042.pdf
http://lib.dvfu.ru:8080/lib/item?id=Geotar:Geotar-
https://docplayer.ru/64630626-Fizicheskaya-himiya-e-g-ippolitov-a-v-artemov-v-v-batrakov-aunoaa-idioanneiiaeuiia-iadaciaaiea-pod-redakciey-e-g.html
https://docplayer.ru/64630626-Fizicheskaya-himiya-e-g-ippolitov-a-v-artemov-v-v-batrakov-aunoaa-idioanneiiaeuiia-iadaciaaiea-pod-redakciey-e-g.html
http://window.edu.ru/resource/313/65313
http://window.edu.ru/resource/314/65314
http://window.edu.ru/resource/046/74046

Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTH
«AHTepHET»

1. Hayunas snekrponHas oubanoreka - http://elibrary.ru

2. DnekrponHas oubmmoteka auccepranuii PI'b - http://diss.rsl.ru/

3. Hudopmammonno-nouckoBas cuctema dDenepanbHOro WHCTUTYTA

npoMmbIuieHHON coOctBenHocTr (DOUIIC ) -  http://new.fips.ru/elektronnye-

servisy/informatsionno-poiskovaya-sistema/

4. TlarentHas 6a3a Espacenet - https://ru.espacenet.com/

5. ba3a nmnareHtoB BcemupHOWl  opraHu3zalMi  MHTEIUIEKTyaJIbHOU
COOCTBEHHOCTHU (BOUC) PATENTSCOPE -
https://patentscope.wipo.int/search/ru/search.jsf

6. T'OCT DKCIIEPT - http://gostexpert.ru/

JIokajibHbIE ceTeBbIe PeCypPChl
1. CucreMa HOpMATHUBHO-TEXHUYECKOHN NOKyMeHTauuu "Texakcnept"
2. CIIC "Koncynbrantllnroc" (mpoduib: YHUBEpCAIbHBIN)

3. Crannmapts ISO 10303

VI. METOANYECKHUE YKA3AHUS ITO OCBOEHUIO TUCHUIIJIMHBI

Teopernyeckas d4acTb JMCHMIUIMHBI «AHaIUTUYECKas XHUMHSD» Ha
JICKIIMOHHBIX 3aHATHUSIX, TaK KakK JIEKIUs SBISETCS OCHOBHOW (popMOM OOydeHws,
/i€ MPENOIaBaTeNEM JA0TCsS OCHOBHBIE MIOHATHUS AUCUUTIIINHBI.

ITocnenoBaTenbHOCTh M3JIOKEHHsI MaTepuala Ha JIEKUUOHHBIX 3aHATHSX,
HarmpaBjieHa Ha (OPMHUPOBAHHME Yy CTYACHTOB OPHEHTHPOBOYHOM OCHOBBI IS
MOCJIEAYIOLIETO YCBOEHUS MaTepuasa Mpu caMOCTOATEIbLHON paboTe.

[IpakTHueckue 3aHATUS Kypca TMPOBOJATCS IO BCEM paslenaMm ydyeOHOU
nporpammsl. [TpakTuyeckue paboThl HampaBieHbl HA POPMUPOBAHUE Y CTYJECHTOB

HABBIKOB CaMOCTOSITETIbHOM HCCIIeN0BaTENbCKOM paboThl. B xone mpakTHuecKkux


http://elibrary.ru/
http://diss.rsl.ru/
http://new.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
http://new.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/
https://ru.espacenet.com/
https://patentscope.wipo.int/search/ru/search.jsf
http://gostexpert.ru/

3aHATUN OakajaBp BBIMOJHAET KOMIUIEKC 3aJlaHUM, TO3BOJISIONUIUN 3aKpENUTh
JIEKIIUOHHBIM MaTEpHUai M0 U3y4acMON TEME.

AKTUBHOMY  3aKpeIUICHHUIO  TEOPETHMUYECKUX  3HAHUM  CIIOCOOCTBYET
oOcy>KeHre MPoOJIEMHBIX aCTIEKTOB TUCIUIUIMHBI B popMe CEMUHApa U 3aHITHIN C
IPUMEHEHUEM METOJOB aKTUBHOTO 00ydeHus. [Ipu 3TOM MpOMCXOIUT pa3BUTHE
HaBBIKOB CAMOCTOSITEJIbHOW HCCIIEIOBATENIbCKOM JESITEIbHOCTH B  IPOLIECCe
paboThl C HAYYHOH JIUTEPATypOH, MEPUOTUICCKUMH HU3IaHUAMHU, (GOPMUPOBAHNE
YMEHMsI apryMEHTUPOBAHHO OTCTaWBAaTh CBOIO TOYKY 3pEHUs, CIyllaTh APYTUX,
OTBEYATh HA BOIIPOCHI, BECTU AUCKYCCHIO.

[Ipu Hamucanuu pedepaToB PEKOMEHAYETCS CaMOCTOSITEIbHO HalTH
auTepaTypy K HeMmy. B pedepare packpbiBaeTcs coaepKaHHME HCCIenyeMon
npoOsiembl. PaboTa Han pedepaToM mMoOMoOraeTr yriiyOuTh NMOHUMaHUE OTACIbHBIX
BOIPOCOB Kypca, (GOpMUPOBaTh U OTCTaUBaTh CBOKO TOUKY 3pEHUs, IPHUOOpETaTh U
COBEpIICHCTBOBATh HABBIKM CaMOCTOSITEJIBHOM TBOPUECKOM pabOThl, BECTH
aKTUBHYIO [MO3HABATEIIbHYIO paboTy.

JUIs TpOBENEHHsI TEKYIIEro KOHTPOJS M NPOMEKYTOYHOW AaTTeCTALMU
MPOBOJUTCA HECKOJIBKO YCTHBIX OIPOCOB, TECT-KOHTPOJBHBIX paboOT U

KOJJIOKBHUYMOB.

VII. HEPEYEHb UHO®OPMAILIMOHHBIX TEXHOJIOIUA U
INPOI'PAMMHOI'O OBECIIEYEHUA

JIutieH3noOHHOE TMpOoTrpaMMHOE obecneueHus, ycrtaHoBieHHoe Ha [IK B

[Mxone 6I/IOMCI[I/IHI/IHBI H UCIIOJIL3YEMOC B paMKax OCBOCHHA NUCIUIIJIMHBI:

Haumenosanue nporpamMmMHOro Bepens HasHaqeHe
KOMIIJIEKCA
Windows Seven Enterprice SP3x64 OnepanyoHHas cucTeMa
Eset NOD32 Antivirus 4.2.76.1 Cpenctso odnapyxenus
BPEIOHOCHBIX IIPOrPaMM
Microsoft Office v2010 14.0.6029.1000 )
npodeCCUOHANIBHBIN TITIOC OducHbIlil nakeT
Microsoft Office 15.0.4420.1017 OducHblil makeT




npodeccuoHanbHbIN Mroc 2013
7-Zip 9.20.00.0 OOGy4aronuii KOMIUIEKC
IIporpamMm
AbbyyFineReader 11 11,0460 | OOytaiouuii komiieke
IIpOrpamMMm
CoogleChrome bpay3zep st paboThI B
42.0.2311.90 cpesie WWW

VIII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JIek1moHHbIE

OCHAIIIEHHON MYJIbTUMEIUHUHBIM 00OpYJAOBaHHEM,

U MPAaKTHYCCKHUC

JANCHUITJINHBI

3aHATHA TOPOBOIATCS B  ayJIUTOPUH,

CaMOCTOATCI/IbHAA pa60Ta

CTYJEHTOB B YMTAJbHBIX 3ajlax HayyHOHl OuOmuoreke JIBDPY u KOMIBIOTEPHBIX

kinaccax Illkosbl OMOMEIUIIMHBI CO CBOOOJHBIM JOCTYIOM. JlaGopaTopHbie

3aHATHS TMPOBOJAATCA B Y4YeOHOW 1a00OpaTopuu, OCHAIIEHHOW HEOOXOIUMbIM

o0opynoBaHueM (BBITSDKHOM 1miKad, BOASHON TepMOCTaT, HACTOJbHAs MUHU-

neHtpudyra, cnekrpodoTOMETp, BEChl TEXHHYECKHUE, BEChl aHaluTH4eckue, pH-

METP U JIp.), XUMUYECKOI NOCYAON U PEaKTUBAMM.

HaumenoBanue 060pya0BaHHbIX
MIOMEIICHUHN U IIOMELEHUN IS
CaMOCTOSITENIbHOM paboThI

IlepeueHb OCHOBHOTO 00OPYOBaHUS

JlexumoHHas ayIUTOpUS,
OCHAII[EHHAS MYJIbTHMEIUHHBIM
KOMILIEKCOM

r. BmaguBocTtok, o. Pycckuit, m.
Askc 11.10, ayn. M403, nomaab
64 m?

OkpaH ¢ anekrponpusoaoM 236*147 cm TrimScreenLine;
[TIpoekrop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; IToxacucrema
CHeUalIn3UpPOBaHHBIX KpeIuIeHui o0opynoBaHus
CORSA-2007 Tuarex; IlogcucreMa BHICOKOMMYTAIIHH:
MaTpuuHblii kommyrtaTtop DVI DXP 44 DVI ProExtron;
yrmuautens DVI o Butoit mape DVI 201 Tx/RxExtron;
[loncucrema aynquoKOMMYTallMM ¥ 3BYKOYCHJICHHUS;
aKyCTHUECKas cucTema Jijisl NoTosiouHoro Mmonraxa SI 3CT
LP Extron; uudposoitaynuonponeccop DMP 44 LC
Extron; pacmupenue misg KoHTposuiepa ynpasiaenus IPL T
CR48.




JlaGopaTopHas ayauTopus, T.
Bnagusoctok, 0. Pycckui, 1. Asike
1.10, ayn. M420, mutomans 74,6 m?

AxBamuctuuiatop [13-2205 (51/4); Bechl aHATUTHYECKUE;
Bechl Jlaboparopusle Vibra SJ-6200CE  (HIIB=6200
r/0,17); BJIaroMep AGS100; JBYXJIYYEBOI
cnektpodoromerp UV-1800 mnpomsBoacrBa Shimadzu;
ucrnapurenasb porannonnsiii Hei-VAP Advantage ML/G3B;
MarHuTHas Memanka [129-6100 (10 mwmT); MarHuTHas
Memanka [13-6110 M ¢ momorpeBom (51IT); TUIMTKA
HarpeBaTelbHAsE  DJJEKTpUYECKas;  CHEKTPOPOTOMETp
nH(ppakpacHbIN IR Affinity-1S c dypre
npeoOpa3oBanuem;xpomarorpag  xkuakocroir  LC-20
Prominence co CHEKTPOPOTOMETPUICCKIM u
pedpakToMeTpUYECKIM JETEKTOPOM; ueHTtpudyra
nabopatopHas [12-6926 c¢ poropom 10x5 mi; Habop
J103aTOPOB  aBTOMATUYECKUX OKOXUM, HA0Op CTYIOK
baphopoBBIX, CTEKISIHHAS W TUIACTUKOBasi J1abopaTopHas
nocyna.

JlaboparopHas aynuTopus

r. BnaguBocrok, o. Pycckuid, 1.
Asikc .10, aya. L430, momans 70
M2

[llxad  BeITSDKHOM, MeOenb  yabopaTopHasi,  BeChI
naboparopHble; MarHuTHas Memanka [19-6100 (5 mr);
MarHuTtHas memanka [19-6110 M ¢ noxorpeBom (SiiT);
IUIMTKA HarpeBaTejbHas dSJEKTPUYECKast; XOJOIUIbHHUK
(dapmaleBTUYECKUH, CHEKTpohOTOMETD; KOMILJIEKT
nabopaTtopHoit mocyabl, HaboOp CTYmok (aphopoBeIX ¢
NEeCTUKaMU; HabOp 103aTOPOB aBTOMATUYECKHX DKOXUM

Yuranensie 3a161 HayuHoii
6ubmorexku IBOY ¢ OTKPHITHIM
JocTynoM K onay (kopmyc A -
ypoBeHb 10)

Momno60k HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD
7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usbkbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-
1-1 Wty Cxkopocts nocryna B Mutepner 500 Mout/cek.
PabGoune Mecra g Jofed ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbSl  OCHAIICHBI JHCIUIESIMH U
npunTepamu  bpaiinsa;  o0opyaoBaHBl: OPTATUBHBIMU
YCTPOMCTBAMH JUISI YTEHHS IUIOCKOIEUATHBIX TEKCTOB,
CKaHUPYIOLUMHU U YUTAIOIIUMU MaluHaMH
BUCOYBEIMUUTENIEM C  BO3MOXHOCTBIO  PETYISIHN
I[BETOBBIX CIIEKTPOB; YBEIMUYUBAIOIIMMHU 3JIEKTPOHHBIMU
JyaMH U YJIbTPa3ByKOBEIMH MapKHPOBITUKAMH.




IIpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPAIIMN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHHE
BBICIIIETO 00Pa30BaHUs

«/{aabHEeBOCTOUYHBIN (eepaibHbIN YHUBECPCUTET»
(ABDY)

IKOJIA BUOMEJIUIINHBI

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBbHOM
PABOTBI OBYUYAIOILINXCA
M0 JUCHMILUINHE KAHAJTUTHYECKAS XUMHUD)
Hanpasienue noarorosku 19.03.01 buorexnosorust
npoduiib «ITumeBas GMOTEXHOIOT U
dopma NOATOTOBKYU OYHAS

BaaauBocToK
2017



HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJILHOH paﬁoTbI o IMCIOMIIJIMHE

Bun IIpumepHbIe
Ne Jara/cpokn .
CaMoOCTOATEILHOM HOPMBbI BpeMeHHU dopma KOHTPOJIS
n/n BBINIOJIHEHUS
padoThI Ha BbINOJIHEHHUE
IToaroroBka
1 . .201 a 16 3auer
— - pedepaTon
201 IToaroroska
2 —— - & 10 3ayer
MIPE3CHTAIUN
201 IToarorosxka x
3 —— - A 10 3auer
KOJUIOKBUYMY

CamocrosTenbHas padoTa 00ecrieunBaOT MOJATOTOBKY CTYAEHTa K TEKYIIUM

ayJIUTOPHBIM 3aHATUSAM. Pe3ynpTaThl 3TOM MOATOTOBKM MPOSIBISIOTCA B
AKTUBHOCTHU CTYJICHTA HA 3aHITHUSIX, BBIIOJIHEHHBIX KOHTPOJIBHBIX Pab0T, TECTOBBIX
3aJlaHui U Ap. (GOPM TEKYIIEro KOHTPOJISL.

Jljig peain3zanuy caMOCTOSITENIbHOM paObOThl CO3JaHbl CIETYIOIIHNE YCIOBUS:

1. Crynentsl o0ecreyeHbl MH(})OpMaTMOHHBIMH pecypcamu
(yueOHMKaMHU, CITpaBOYHUKAM, YHEOHBIMH TOCOOUSIMHU);

2. Jlng mnpoBedeHHs NPAKTHUECKUX U JIAOOPATOPHBIX 3aHATUU 11O
NpeIMETYy MMEIOTCS MeToauyeckue mnocoous. CTyAeHT MMeeT BO3MOXKHOCTb
3apaHee (C ONEpPEeKEHMEM) TMOIArOTOBUTHCS K 3aHATHUIO, OTBETUTH Ha
KOHTPOJIUPYIOIIKE BOIPOCHI, 1 OOPATUTHCS 3a MOMOUIBIO K MPENOAaBaTEeNIo B
Cily4ae HeOOXOIUMOCTH.

3. Pazpabortanbl KOHTPOJIMPYIOIINE MaTepUaIbl B BUJIE
CaMOCTOATENbHBIX padOT M B TECTOBOH (hopme, MO3BOISIOUIME ONEPATUBHO
OLICHUTb YPOBEHb MOJATOTOBKH CTYJIEHTOB.

4. OpraHu3oBaHbI €KEHEAETbHBIE KOHCYIbTALIUH.

CamocTosiTenbHas paboTa BKIIOYAET B CEOS:

1. [ToATrOTOBKY K TPAKTUYECKUM 3aHSITUSIM;

2 [ToAroTOBKY K KOHTPOJLHBIM paboTam;

3 [ToaroroBky Kk 1abopaTopHbIM paboTam;

4, [ToAroTOBKY K 3a4eTy W 3aMEHY.

5 [Tnan-rpaduk BHITOJHEHUSI CAMOCTOSTEIEHON paOOThI



Y. 1, cemectp 2

«AHaauTHYECKass XUMHUSD

Iinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl N0 TUCHUILINHE

(36 gac)
Ne Hara/cpoxkn Bun [pumepubie | ®opMa KOHTPOJIS
n/n BBINOJTHEHH S CaMOCTOSITEILHOM HOPMBI
padoThI BpeMeHH Ha
BBINOJIHEHHE
1 1-2 Henenm CamocTosTenbHas 4 yac Omnpoc nepea HayaIoM
4 cemectpa 2-TO paboTa ¢ KOHCIIEKTOM 3aHSATUS
U JIUTEPaTypoi Mo Pemenue
Kypca
teme | Paznena 1. Pa3HOYPOBHEBBIX 3a]1a4
(mepedeHb 3a1a4 u
MPUMEPHI UX PEIICHHS B
[Tpunoxxenuu 2)
2 3-4 uenenun CaMocTogTeIbHas 4 yac Omnpoc nepea HauaaIoM
paboTa ¢ KOHCIIEKTOM 3aHATUS;, PELICHUE
Y JIATEPaATypOH 10 pPa3HOYPOBHEBBIX 3a/1a4
teme 2 Paznena 2. KonTtp . paboralNel
3 5-6 Henenu CaMocTogTeIbHas 4 yac Omnpoc nepe HaYaaIoM
paboTa ¢ KOHCIIEKTOM 3aHATUS;, PElIeHUE
Y JIATEPaATypoH 1o Pa3HOYPOBHEBBIX 3a/1a4
temam 1-2 Paznena 2 3amura 1ab. paboThl
Nel (TIP-6)
4 7-8 Henenu CamocTosTenpHas 4 yac Omnpoc nepea HayaIoM
paboTa ¢ KOHCIIEKTOM 3aHATHS, PEIICHUE
Y TUTEPaTypoi Mo Pa3HOYPOBHEBBIX 3a/1a4
teme 1 Paznena 3 Ompoc nepea HadaaIoM
3aHATUS, PElIeHUE
Pa3HOYPOBHEBBIX 3a/1a4
3amura 1a6. paboThI
Ne2 (TTP-6)
5 9-10 Henenu CamocrosTenpHas 4 yac Onpoc nepen HayaaoMm
paboTa ¢ KOHCIIEKTOM 3aHATUS, PEIICHUE
Y JIATEPaATypoOH 10 Pa3HOYPOBHEBBIX 3a/1a4
teme 2 Paznena 3 Kontp. paboralNe2
6 11-12 wenenu CamocrosTenpHas 4 yac Kontp. paboTtaNe3
paboTa ¢ KOHCIIEKTOM
U JTUTEPATYPOU IO
temam 1-2 Pazgena 3
7 13-14 nenenu CamocrositenbHas 4 gac 3amiura 1ao.
paboTa ¢ KOHCIIEKTOM pabotsiNe3 (IIP-6)
U IUTEPaTypoi Mo
teme 1 Paznena 4
8 15-16 "Henenn CamocrosTenbHast 4 gac 3amuTa 1ab. paboThI

paboTa ¢ KOHCIIEKTOM




Y JIUTEPATYPOii 110 Ned (TIP-6)
teme 2 Paznena 4

9 17-18 Henenun CamocrosTenbHast 4 gac 3amuTa 1a6. paboThI
paboTa ¢ KOHCIIEKTOM Ne5 (IIP- 6)
U JIUTEPATYPOM 1O VO-3. VO-4

temaM 1-2 Pazuena 4

IToaroroska coo0- 3auer (BOHp. K

mennit (YO-3,Y0-4) 3a4€Ty B
C MCIIOJIb30BAHUEM [Tpunoxxenuu 2)
MAO

36 uac

TpeGoBanuss K mnpeAcTaBJeHHI0 U O0QOPMJICHHIO Pe3yJbTAaTOB
CaAMOCTOAITEIbHOI PadOThI

Bonbmiass wacte ydeOHOro Marepuasiia JOJDKHA OBITh MpopadoTaHa
CTYJEHTOM CaMOCTOSTENIbHO, BHE ayAUTOPHBIX 3aHsATHI. CaMocTosTeNnbHAs paboTa
CTYJEHTOB SIBJIIETCSI HEOTHEMJIEMOM COCTABHOM YacCThIO IIPOLEcCa MOArOTOBKH
CHEUATNCTOB.

[Tog camocTosiTeNbHON paboOTON CTyJeHTa TMOHUMAETCA YacTh Y4eOHOM
TUIAaHUPYEMOU pabOThI, KOTOpasi BHITIOJIHACTCS 10 3aIaHUI0 U TIPH METOJUYECKOM
PYKOBOJICTBE  IIpemnojaBarenisi, 0e3 ero  HEMOCPEeACTBEHHOTO0  y4YacTHs.
CamocrosiTenpbHas paboTa HampaBieHAa Ha YCBOCHHE CHCTEMbl HAy4YHBIX H
po(eCcCUOHANIbHBIX 3HAHUW, (OPMUPOBAHUE YMEHUN U HABBIKOB, IPUOOPETEHUE
OIIBITA CAMOCTOSITEIIBHON TBOPYECKOMN AEATEIIBHOCTH.

CamocrosiTennbHasi paboTa CTYACHTOB BKJIIOYAeT B ce0s TOJITOTOBKY K

71a00paTOPHBIM paboTaM, MOJArOTOBKY K KOHTPOJIbHBIM MEPONPUATHSIM,

Kpurepuu olieHKH CaMOCTOSATEIbHON PadoThI
[To Teme nmd C€aMOCTOSITEIBHOTO M3YYEHHUSI CTYAEHTHI OMNpPaIlIuBatOTCS
YCTHO, BBITIOJIHSAIOT THCHhbMEHHBIE KOHTPOJIbHBIC PAOOThI, OIICHUBAIOTCS TI0
MIATHOAJILBHON CHCTEME.
Onenka «OTJINYHO»

A) 3amaHue BBIMOJHEHO MOJIHOCTHIO.




b) OTtuer/oTBET COCTaBIEH IPaMOTHO.

B) OtBeTsl Ha BONPOCHI MOJIHBIE U TPAMOTHBIE.

I') Matepuan noHsT, OCO3HAH U YCBOEH.

Ouenka «Xopouo»

A), b) - Te xe, uyTo U nipu oLleHKE «OTIUYHOY.

B) Herounoctu B OoTBeTax Ha BOIPOCHI, KOTOpPbIE HCIPABISAIOTCS MOCIE
YTOUYHSIIOIIAX BOIIPOCOB.

I') Matepuan noHsT, OCO3HAH U YCBOEH.

Ouenka «Y10BJICTBOPUTEIBHO»

A), b - Te xe, uto U npu oneHke «OTIUIHOY.

B) Herounoctn B oTBETax Ha BOIPOCHI, KOTOPBIE HE BCEra UCIPABISAIOTCS
IIOCJIE YTOYHSIOUIUX BOIPOCOB.

I') Matepuan noHsT, OCO3HaH, HO YCBOEH HE JI0CTATOYHO IOJIHO.

Ouenka «Hey10BJIeTBOPUTEIBHO»

A) Ilporpamma He BBINOJIHEHA NOJTHOCTHIO.

b) YcTHbIi OTYET ¥ OTBETHI HA BOTIPOCHI HE MOJIHBIC U HE TPAMOTHBIE.

B) Marepuan He NOHST, HE OCO3HAH U HE YCBOEH.



[Tpunoxxenue 2

MHWHHCTEPCTBO OBPA30OBAHNS 1 HAYKU POCCUMCKON ®EJIEPALIUN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs

«/{aJIbHEeBOCTOYHBIN (heaepabHbII YHUBECPCUTET»
(ABDY)

HKOJA BUOMEJIULWHBI

®OH/I OHEHOYHbLIX CPEJACTB
M0 JUCHMILUIHHE KAHAJTUTHYECKAS XUMHUD)
Hanpasienue noarorosku 19.03.01 buorexnosorust
npoduis «llureBas OMOTEXHOIOT U
®opMa NOATOTOBKH OYHAS

BiaaaguBocTok
2017



Hacnmopt ®OC

o JUCHMIIIMHE «AHAJIUTHYECKAs] XUMUS»

Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIEeTeHI[HHU
3naer COBPEMEHHBIC METOJbl M TEXHOJOIMH (B TOM YHCJIC
HH(OPMAIMOHHEIE) B 00JIACTH aHAIIUTUYECKON XUMUAN
OK-5 CHOCOOHOCTBIO (opman )
HCIIOIB30BaTh
HCII0JIb30BaTh COBPEMEHHBIC METOIbI U TEXHOJIOTHH (B
COBPEMEHHBIC METObI U
Ymeer TOM uHciae U WHPOPMAIMOHHBIE) B  obJacTu
TEXHOJOTUH (B TOM N
AHAITUTAYECKON XUMUAU
qyucie
nH(OPMaLIOHHbIE) B =
. TEPMHHOJIOTHEH, HaBBIKAMU HCIIOIB30BaHUsA
npodeccnoHaTBEHOMI
COBPEMEHHBIX METOJOB M TEXHOJOTHH B 00JaCTH
IEeATEIbHOCTH Bnaneer . "
AHAITUTAYECKON XUMHH B TPO(heCCHOHATBHOU
JEATENHHOCTH,
OIIK-2 cnocoOHOCTBIO U OCHOBHBIE 3aKOHBI B 00JIacTM  aHAJIUTHYECKOM
TOTOBHOCTBIO XHMHHM, METOABl MAaTEMAaTHYECKOIO0 aHaliM3a ¢
HCIIOJIB30BAaTh OCHOBHBIE | 3HAET MO/ICITHPOBAHHUS, TEOPETUYCCKOTO u
3aKOHBI SKCIIEPUMEHTAJIBLHOIO  HCCIICIOBAaHMS B 00JIaCTH
€CTECTBEHHOHAYYHBIX AHAIMTUYECKOM XUMUH
AUCIHILINH B UCIIONIB30BAaTh  OCHOBHBIE 3aKOHBI B 00IacTH
npo(ecCHOHANBHOI aHAJTUTHYECKOM XHMHH, [PUMEHATH METOMbI
NEATETLHOCTU Ymeer
> MaTeMaTHYECKOTO aHalW3a W MOJCIMPOBAHHUS B
IIPUMEHATE MCTOMBI 00J1aCTH aHAJTUTUYECKON XUMHUHU
MaTeMaTHYECKOTO
AHATIH3A - TEPMHUHOJIOTHEH, HABBIKAMHU HCITOJIb30BAHMsI 3aKOHOB B
MO/ICIUPOBAHUS, obiactu AHAJIMTHYECKOM XUMHUHU B
TEOPETHYECKOTO 1 | Braneer npodeCCHOHATBLHON NEATEILHOCTH, MIPUMEHSTh
KCIIEPHMEHTAIBHOTO METOIbI aHaJm3a, TEOPETUIECKOTO u
HCCITeIOBAHMS OKCIEPUMEHTAIBHOTO  HCCIICAOBAaHUS B 001acTH
AHATUTAYECKON XUMHU
JTAHHBIE O COBPEMEHHOW (U3UYECKON KapTHHE MUpA,
POCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTAX B
3Haer 00J1aCTH aHAIUTUYECKON XMMHHU, CTPOCHHE BEIECTBA
OIIK-3  crocoGHOCTEIO JUIS  TIOHHMAasi OKPYXKAlOIIero MHpa W SBJICHUS
HCIIOJB30BAaTh 3HAHHUSA O PUPOIBL
COBPEMEHHOMN = "
. UCIIOJIb30BaTh 3HAHHWS O COBPEMEHHOW (U3UUECKOM
busndeckoi KapTHHE
KapTHHE MUpAa, MIPOCTPAHCTBEHHO-BPEMEHHBIX
MHUpAa, MPOCTPAHCTBEHHO-
BpEMCHHBIX VYmeer 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA TUISt
[IOHUMAaHUs OKPY>KAIOILIETO MUPa U SIBJICHUIN IIPUPOIBI
3aKOHOMEPHOCTSIX, pyaiortt N P PHpoZ
B 00J1aCTH aHAJIMTHYECKONM XUMHUH
CTPOCHHUU BEIIeCTBa IS
HOHMMAHKS TEPMUHOJIOTHEH,  CIIOCOOHOCTHIO  HCIOJIB30BAHUS
OKPY)KAaIOL[ET0 MHpa M 3HaHUS O COBPEMEHHOW (PH3MUECKOW KapTHHE MHpa,
SIBJIEHHIT IPHPOJIBI Braseer POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUU BEIECTBA JUII MOHUMAHHS OKPY)KAKOIIETO
MUpa U SBJIEHUHN MPUPOJBI B 00JIACTH aHATUTUYECKON
XMMHUH B PO(HECCHOHATBHOM eI TEIbHOCTH
I1K-9 BJIaJICHUEM OCHOBHBIE ~ METOJBl M  MPHUEMbl  MPOBEACHUS
OCHOBHBEIMHM METOIAMH M | 3Haer HKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUA B aHATUTUYCCKON
npUeMaM#  TPOBEICHHUS XAMUHA




AKCIIEPUMEHTAIbHBIX OPUMEHSTh  METOJIbl U  TIpPUEMbl  MPOBEACHUSA
HCCIENOBAHUM B CBOEH | YMmeer JKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUM B aHAJIUTUYECKON
npodeccnoHanbHOM XUMHUHI
obnactu Brancer | HABBIKaMH IPOBEICHHUS OKCIIEPUMEHTANIBHBIX
HCCIICIOBAHUI B AHAIUTUYECKOW XUMUU
CTaHJapTHbIE U  CepTU(UKAIIMOHHBIE HCHBITAHUS
3Haer CBIPBSI, TOTOBOM MPOAYKIMH M TEXHOJOTHYECKHX
[IK-10 - cIOCOBHOCTHIO MIPOLIECCOB B 00JIACTH aHATUTHYECKON XUMUU
MIPOBOAUTH CTaHJAPTHBIC MPOBOAWTh CTaHJApTHbIE U  CcepTUUKALUOHHBIC
U cepTH(UKAIMOHHEIC Veer UCIIBITAHUS  CBIPbSl, TOTOBOM  MPOIYKIUU U
UCIBITaHUS CBIPBA, TEXHOJIOTHYECKHIX MIPOIIECCOB B obnacTu
FOTOBOM MNPOAYKUHUH U AHATUTUYECKON XUMHUU
TCXHOJIOIHYCCKUX CITIOCOOHOCTBIO IPOBOJHUTH CTaHIapTHbIE u
1IpoLECCoB Braseer cepTU(GUKAIIMOHHBIC HWCIIBITAHUS  CHIPbS, TOTOBOM
NPOAYKIIMA W  TEXHOJOTHYECKMX TIPOIECCOB B
AHAIUTUYECKON XUMUU

HIxana oueHuBaHUsA YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIIMA
M0 JTUCHMILUIHHE KAHAJTUTHYECCKAS XUMHUD)

Kon u Jranbl GopMUPOBAHUS KpHUTepuu NOKAa3aTeJIn 0asIbI
¢opmynupoBka KOMIIeTeHIIUH
KOMIICTCHIIUN
COBPEMEHHBIE CnocoGHOCTh 45-64
COBpEMEHHBIC METOJIbI 1 OIHCATh
METOIbI U | TEXHOJOTHH (B | COBPEMEHHBIE
3HAeT TEXHOJIOTHH (B TOM | TOM YHCIIE METOJIbI 1
(moporoB | yncne UH(GOPMAIIMOHH | TEXHOJOTHH (B
BII nH(}OPMaLIMOHHBIE) | bI€) B 00J1aCTH TOM YHCJIIE
YpOBEHBL) | B o0nacTu | aHaMUTHYECKOH | WHGOPMaIMOHH
OK-5 AHAITMTUYECKON XUMUU ble) B 00JacTH
XUMHH AQHATUTUYECKOM
CHOCOOHOCTBIO
XUMUH
UCIIOJIH30BATh
Ymenune CrniocobHOCTb 65-84
COBPEMEHHBIE WCIIOJIb30BaTh
MIPUMECHSIT MIPUMECHSIT
METO/TBI " COBpEMEHHBIC
COBPEMEHHBIE COBpEMEHHBIE
TEXHOJOTUH (B METOIbI u
METOJIbI 1 METOJIbI 1
TOM qHCIIe | yMeeT TEXHOJIOTHH (B TOM
TEXHOJIOTHH (B | TEXHOJIOTUH (B
uH(popMalMoH | (MPOJBHUH | YHCTIE u
. TOM YHCJIC U TOM YHCJIC U
HBIE) B | YTbIN) nH(}OpPMaLIMOHHBIE)
nHGOPMAIMOHH | UHPOPMALIMOHH
npodeccruoHan B obnactu
o . bie) B 00JacTH bie) B 00JacTH
BHOM AQHATUTUYICCKOM . .
AQHAIUTUYECKOW | aHATUTHYECKON
JESITEIIbHOCTH XUMHH
XUMUH XUMUH
TEPMUHOJIOTHEH, Bnanenue CnocoGHOCTh 85-100
HaBBIKaMHU TEPMHHOJIOTHEH, | chopMyTHupoBaT
— WCIIOJIb30BaHUS HaBBIKaMU b ¥ IPUMEHUTh
.. | COBpEMEHHBIX WCIOJIb30BaHUS | TEPMHUHOJIOTHIO,
(BBICOKMIN)
METOJI0B U | COBPEMEHHBIX HaBBIKU
TEXHOJIOTHH B | METOJIOB U WCIIOJIb30BAHUS
obnactu TEXHOJIOTHH B COBPEMEHHBIX




AHAIINTUYECKON obOactu METOIOB U
XUMUH B | QaHAIMTUYECKON | TEXHOJIOTHHU B
poECCUOHAIIBHO | XUMHUH B obyactu
H IesTeIbHOCTH, npodeccnoHas | aHATUTHYECKON
HOU XHUMUU B
JeSTeIbHOCTH, | IPOQecCHOHATb
HOU
IEeSITEILHOCTH,
OCHOBHBIE CnocoOHOCTB 45-64
OCHOBHBIE 3aKOHBI
3aKOHEI B omucarh
B oOnactu
. o0Ojactu OCHOBHEIE
aHAJIUTHYECKON .
AHAJUTHYECKON | 3aKOHBI B
XHUMMH, METO/IBI
XHMHH, METOIBI | 00JIacTH
MaTEMaTHYECKOTO .
3HAET MaTeMaTUYeCKO | aHAJTUTUUECKOM
aHaJIM3a 51
(oporos ro aHaJlIn3a u XHUMHH, METOJIBI
. MOJICTTUPOBAHUS,
BIN MOJICTTMPOBAHUS | MATEMATHIECKO
TEOPETHUYECKOIO H
YPOBEHB) , ro aHaJn3a B
IKCIIEPUMEHTAIILHO .
TEOPETUIECKOTO | AaHATUTHICCKON
OIIK-2 ro HCCIIEJOBAaHUS B
5 XAMUHA
CIIOCOOHOCTBIO oOJactu
. IKCIIEPUMEHTAI
5 aHAJIUTUYECKOM
BHOTO
TOTOBHOCTBIO XUMUAH
HACIOJIB30BATh HCCICOBANNIA
HCIOIb30BaTh VYMeHUE Croco6GHOCTE 65-84
OCHOBHBIE
OCHOBHBIC 3aKOHBI | IPUMEHSTH PUMCHSITh
3aKOHBI
B 00/1aCTH | 3aKOHEI B 3aKOHEI B
€CTECTBEHHOHA .
HAIX AHAIUTUYECKON oOJactu oOJactu
ya XUMHH, TIPUMEHSTH | aHATUTUYECKON | aHATUTUYECKOU
JTUCITUIUIMH B | yMEET
METOJIBI XHAMHUH, XUMHH,
npodeccuonan | (IpoaABUH
L Hoi bii) MaTeMaTHYeCKOro | MPUMEHSTH IPUMEHSITh
yr aHaian3a U | METOMIBI METOJIBI
eSITEILHOCTH,
MOJIETTUPOBAHUSI B | MATEMaTUYECKO | MAaTEeMAaTUYECKO
MIPUMCHSITh
o0JacTu ro a”Hajan3a u ro a”Hajan3a u
METO/IbI .
aHAJUTHYECKOMN MOJICTTUPOBAHUS | MOJAETUPOBAHUS
MaTeMaTHYeCK
Oro aHaiau3a u XHMHUH
Bnagenune CrocoOGHOCTE 85-100
MOJICTTHPOBAHU . .
a TEPMHHOJIOTHEH, TEPMHHOJIOTHEH, | chopMyTHpoBaT
’ HaBBIKAMU HaBBLIKAMH b ¥ IPUMEHUTh
TEOPETUICCKOT
R " HUCIIOJIb30BAHUS WCIIOJIb30BAHUS | TEPMHUHOJIOTHIO,
3aKOHOB B O0JIACTH | 3aKOHOB B oTnpeeNeHus: 1
IKCIIEPUMEHTA .
AHAJUTUYECKOM o0Jactu MOJIOKEHUS B
JIBHOTO .
XAMUHA B | aHAIIMTUYECKON | 00iacTu
HCCIIEIOBAHUS .
nmpodeccHoHAIbHO | XUMUU B AHAJIUTUYECKOM
BJIAJIEET W JIeATeNnbHOCTH, | MPOPECCHOHATh | XUMHH
(BBICOKHMI) | IPUMEHSITD HOM
METOALl  aHalu3a, | JeITEIHLHOCTH,
TEOPETUYECKOTO | | TIPUMEHSATH
IKCIIEPUMEHTAILHO | METOIBI
ro MCCJIEIOBAHHUS B | aHAIHN3a,
obnacTtu TEOPETUYECKOIO
aHATMTHYECKOH Hu
XUMUHU IKCIIEPUMEHTAI

BHOTI'O




HUCCIENOBAHUS B
cBOE€il o0acTu

OIIK-3
CIIOCOOHOCTBIO
HCII0JIb30BaTh
3HAHUS 0
COBPEMEHHOMU
buszngecKoit
KapTUHE MHpa,
MIPOCTPAHCTBE
HHO-
BpPEMEHHBIX
3aKOHOMEPHOC
TAX, CTPOCHUH
BEILIECTBA IS

TMIOHUMAaHUS
OKpYKarolero
MHpaA n
SIBIICHUMN
MPUPOIBI

3HaHue CrnocoGHOCTh 45-64
OCHOBHBIX OOBSICHUTH
JaHHbIE 0 .
. CBEICHUI O JTaHHBIE O
COBpPEMEHHOM . .
. COBPEMEHHOM COBPEMEHHOM
buzmdeckoi . .
(dbuzndeckoi (dbuzndeckoi
KapTUHE MUpa,
KapTUHE MHpa, | KapTUHE MHUDA,
MIPOCTPAHCTBEHHO-
IPOCTPAHCTBEHH | MPOCTPAHCTBEH
BPEMEHHBIX
3HAeT 0-BPEMEHHBIX HO-BPEMEHHBIX
3aKOHOMEPHOCTSIX
(moporos 3aKOHOMEPHOCT | 3aKOHOMEPHOCT
. B obnactu
I . X B o0iacTu X B o0iacTu
AQHAIUTUYECKOU . .
YpOBEHbB) AQHAIUTUYECKON | aHAJTUTHYECKON
XUMHH, CTPOCHHE
XUMUH, XUMUH,
BelIeCTBa TUTSE
CTpOCHHE CTpOCHHE
TTOTHMast BEIIECTBA JIS BEIIECTBA JIS
OKPYKaroIlero
MOHUMAsI MOHUMAsI
MHPa - H - ABICHIBL | o aroIero | OKPYKArOIIETO
MIPUPOJIBI Py Py
MUpA U SBJICHUS | MUpa U SABICHUS
PUPOJIB XUMUU | IPUPOIBI
YMenue CnocoGHOCTh 65-84
WCIIOJIE30BATh
UCIIOJIb30BATh UCIIOJIb30BATh
3HAHUS 0
. 3HAHUSA O 3HAHUSA O
COBPEMEHHOM . .
. COBPEMEHHOM COBPEMEHHOM
(buzmdeckoi . .
(buzmdeckoi (buzmdeckoi
KapTUHE MUpA,
KapTUHE MHpa, | KapTUHE MUPA,
MIPOCTPAHCTBEHHO-
MPOCTPAHCTBEHH | MPOCTPAHCTBEH
BPEMEHHBIX
0-BPEMEHHBIX HO-BPEMEHHBIX
yMeeT 3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCT | 3aKOHOMEPHOCT
(MpoABHH | CTPOEHUU
M SIX, CTPOCHHH SIX, CTPOCHHH
YTHIN) BeleCTBa TUTSE
BEIIIECTBA IS BEIIIECTBA IS
MTOHNMAHHUS
MTOHVUMAHHUS MTOHUMAHHUS
OKPYIATOMICTO OKPYKAIOIIETO | OKPYXKAIOIIEeTO
MHpa W SIBICHUU Py N Py .
MHUpa | SBJICHUH | MHpa ¥ SBJICHUN
TPHPOET | npu OJIbI B IPUPOJIBI B
oOnactu pHp pHp
. oOnactu oOnactu
AQHATUTUYECKOU . .
AQHAIUTUYECKOW | aHAJTUTHYECKON
XUMHH
XUMUH XUMUH
TEPMUHOJIOTHEH, Bnanenue CnocoGHOCTh 85-100
CTIIOCOOHOCTBIO TEPMHHOJIOTHEH, | HCIIOTH30BaHUS
WCIIOJIb30BaHUS CIIOCOOHOCTBIO | 3HAHHS O
SHAHHUS O | HCIIOJTIB30BAHKS | COBPEMEHHOM
COBPEMEHHOMN 3HaHUA O ¢buznyeckoi
¢buznueckoi COBPEMEHHOMN KapTUHE MUPA,
BIIa/IeET KapTUHE Mupa, | husnueckoin MIPOCTPAHCTBEH
(BBICOKHMI) | TPOCTPAHCTBEHHO- | KapTWHE MUpPA, | HO-BPEMECHHBIX
BPEMEHHBIX MIPOCTPAHCTBEHH | 3aKOHOMEPHOCT
3aKOHOMEPHOCTSX, | O-BPEMEHHBIX X, CTPOCHUHN
CTPOCHUU 3aKOHOMEPHOCT | BEIECTBa JJIsi
BelIeCTBa Ui | SIX, CTPOCHHUH MMOHUMAaHUS
MMOHUMAHUS BEIIECTBA IS OKPYKAOIIIEero

OKPYIKaIOIIero

ITOHUMAaHUuA

MHPA U SIBIICHUI




MHpa U SBIEHHUH | OKPY)KAIOLIEro | MPUPOJbI B
MIPUPOJIBI B | MUpa U SIBIICHUH | 00JIacTu
obrnactu IPUPOJIBI B AQHATUTUYECKOM
aAHATUTUYECKOMN obnactu XUMUU B
XUMHH B | aHAJIUTUYECKOHN | mpodeccruoHalb
npodeccnoHalbHO | XUMUU B HOM
i AesITenbHOCTH npodeccuoHanb | OesTeIbHOCTH
HOU
JeSITeIbHOCTH
3HaHue CriocoOHOCTh 45-64
OCHOBHBIX UMETh
METO/IOB U MpeACTaBICHUE
OCHOBHBIE METOJIbI
IPUEMOB 00 OCHOBHBIX
" MIPUEMBI
3HAET MIPOBEICHUS METO/IaxX U
MIPOBEICHUS
(moporos JKCIIEPUMEHTANl | MpueMax
. SKCIIEPUMEHTAIIbH
I1K-9 BIN . | PHBIX MPOBEAECHUS
BIX HCCIIEOBaHUMA N
BJIaJICHUEM YPOBEHB) .. | MCCIIeTOBaHMM B | SKCIIEpUMEHTA
B AHAJIUTUYECKOU .
OCHOBHBIMH AQHAJTMTUYECKON | BHBIX
XUMHH N
METOJaMu | XUMUU UCCIIEJIOBAaHUI B
npueMamu AHAIMTUYECKON
MIPOBECHUS XUMHH
IKCIIEPUMEHTA Ymenne CriocobHOCTD 65-84
JBHBIX IPUMEHSITD IPUMEHSITD
HCCIIEIOBAHUI METOJbI U METOJbI U
. MIPUMEHSATD
B cBOEH IPUEMBI IPUEMBI
METOAbl U TPUEMBI
npodeccuonan MIPOBEICHUS MIPOBEICHUS
o ymeeT MIPOBEACHUS
BHO 00NacTH SKCHEPUMEHTANl | SKCIEPUMEHTA
(IponBUH | SKCTIEPUMEHTAIIbH
ITK-9 M . | BHBIX bHBIX
YTHIN) BIX HCCIIEJOBAaHUN . .
BIIaJICHUEM ., | MCceOBaHuM C | UCCIENOBaHUM C
B  aHAJIUTUYECKOU . .
OCHOBHBIMH - y4e€TOM 3HaHUN | y4eTOM 3HaHUH
METOAAMH U B o0Jactu B o0Jactu
prueEMaMu AHAIMTUYECKOM | aHAJTUTUYECKOMN
MIPOBEICHUS XUMHH XUMHH
IKCIIEPUMEHTA Brnanenune CriocoOGHOCTE 85-100
JTBHBIX HaBBIKAMU MIPOBEICHUS
HCCIIeI0BaHU I MPOBEACHUS CTaHJAPTHBIX U
B cBOeH HaBbIKaMHU CTaHIAPTHBIX U | CePTH(PHUKAIMOH
npogeccruoHat MPOBEACHUS cepTU(UKAIIMOH | HBIX UCIIBITAHUHN
BHOM 00JIaCTH | BIIAJIEET SKCIEPUMEHTAJIbH | HBIX UCIIBITAHUN | CHIPbs, TOTOBOM
(BBICOKHMH) | BIX HCCJIEJOBAaHUM | CBIPbs, TOTOBOM | MPOAYKLIUHU C
B AHAJIUTUYECKOU | MPOIYKIUU C Y4€TOM 3HaHUM
XUMHH y4eToM 3HaHHuil | B oOyacTu
B o0NacTu AHAITUTUYECKOMN
AQHAIMTUYECKON | XUMUU
XUMHH
[1K-10 - CTaHJApTHBIC U 3HaHUe CriocoOHOCTB 45-64
CIIOCOOHOCTBIO | 3HAET cepTU(UKAIIMOHHBI | CTAHIAPTHBIX U | UMEThH
MIPOBOAUTH (OporoB | € UCTIBITaHUs cepTu(dUKAIMOH | MpeICTaBICHHE
CTaHJApTHBIC U | bII CBIPbsl, TOTOBOU HBIX UCHBITAaHUU | 00
cepTu(UKanmo | ypoBeHb) | IPOAYKIHHU U CBIPBSl, TOTOBOM | CTAaHAAPTHBIX U
HHBIE TEXHOJOTHYECKUX | MPOAYKIMU U | cepTU(UKAIMOH




HACIIBITAHUS MPOIIECCOB B TEXHOJIOTUYECKH | HBIX UCIBITAHUI
CBIPBS, oOJacTu X TIPOIIECCOB B | CBIPHSI, TOTOBOM
TOTOBOH aHAJUTUYECKOM o0Ojactu MPOIYKIIUU U
OPOAYKIMH U XUMUH AHAJUTHYECKON | TEXHOJOTHYECK
TEXHOJIOTHYEC XUMHHU UX TPOIECCOB B
KHX TPOIECCOB obnacTtu
aHATUTHYECKOH
XUMUH
YMmenue Croco6HOCTE 65-84
MIPOBOHTH
MIPUMCHSITh MIPOBOHTH
CTaHJapTHBIC U
CTaHJApTHBIC W | CTAaHAAPTHBIC U
CepTHQUKAIHOHHEL cepTudUKaIMoOH | cepTHPUKAIMOH
€ UCIIbITAaHUS P P
. HbI€ HCIIBITAHUSA | HBIE UCIIBITAHUS
yMeeT CBIPBSI, TOTOBOM . o
CBIPBSI, TOTOBOM | CHIPBS, TOTOBOU
(MpoABHH | TPOAYKIMHU U IPOIVKIMK  H | HpOXyKIH K
YTBIN) TEXHOJIOTHYECKUX POAYK POAYK
TEXHOJIOTUYECKH | TEXHOJIOTHYECK
MPOIIECCOB B
X TIPOIIECCOB B | UX IPOIIECCOB B
o0JjacTu
o o0OJjactu o0OJjactu
aHAJIUTUYECKOMN . .
AHAJUTUYECKON | aHAJTIUTUYECKOM
XUMUAH
XUMHH XUMHH
Biagenune Croco6GHOCTE 85-100
CIIOCOOHOCTBIO HaBBIKAMA IPOBEIICHUS
MIPOBOJIUTH MIPOBEICHHS CTaHJAPTHBIX U
CTaHJIaPTHBIE U CTaH/IAPTHBIX H | CePTHPUKAIMOH
cepTHU(UKAIIMOHHBI | CEPTU(UKAIIMOH | HBIX UCIIBITAHUH
€ UCIIBITAaHUS HBIX WCIBITAaHUH | CBIPHSI, TOTOBOM
Brazeer CBIPBSI, TOTOBOM CBIPBSI, TOTOBOM | MPOIYKIIUH U
(BbicoKHi) MIPOTYKITUH H MPOAYKIIMK  H | TEXHOJOTHIECK
TEXHOJOTHYECKUX | TEXHOJIOTUYECKH | UX MPOIIECCOB B
MIPOIIECCOB B X TIPOIIECCOB B | aHAJTUTHYCCKOMN
aHAJUTHYECKOMN aHAJUTUYECKOH | XMMHHU B
XUMHH B XUMUH B | mpodeccroHab
npodeccnoHanbHo | MpodeccHoHanb | HOM
1 IeITeTbHOCTH HOM JIeSITCIbHOCTHU
EATENLHOCTH

IIpumepHbIN NepevYeHb OLEHOYHBIX CPEICTB

IIpoMe:kyTOYHAs aTTeCTALMSA CTYACHTOB.

[IpoMexxyTouHass arrecranus CTYACHTOB IO JUCLUIUIMHE IPOBOJIUTCS B
COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu sasisercs
00s3aTEIILHOM.

3auver (CpeacTBO MPOMEKYTOUHOIO KOHTPOJISI) — 3aJaHusl K

3a4eTy



Ik3ameH (CpeacTBo NPOMEXYTOYHOIO KOHTPOJIS) — BOIIPOCHI K
IK3aMEHY

Texkymas arrecrammsi CTyaeHTOB. Texyiias aTTecTalsi CTYACHTOB IO
JTUCITUTIIMHE TPOBOUTCS B COOTBETCTBHUH C JIOKAJIbHBIMA HOPMATHUBHBIMU aKTaMU
JIBOY u sBisgeTcs 00s3aTeIbHOM.

IIpuMepHbIi nepevyeHb OeHOYHBIX cpeacts (OC)

|. YcTabiit onpoc.

CobecenoBannie (YO-1) (CpenctBo KOHTpOJIS, OpPraHM30BAaHHOE Kak
cenuanpHas Oecela MpenoaaBarensi ¢ OOydalomMMCS HAa TEMbI, CBS3aHHBIE C
M3y4yaeMOM JUCHUIUIMHOW, M PAcCUYMTAHHOE Ha BBISICHEHHE OObeMa 3HaHUU
oOyuJarolerocs: Mo ONpeneIeHHOMY pa3lieny, Teme, npobiaeme U T.1.) - Bompocsl
o TeMaM/pasjenam AUCIUTLIAHEI.

2. KontponbsHas pabora (I1P-2) (CpenctBo KOHTpOIIsSI, OpraHU30BaHHOE Kak
caMoCToATeNbHAsg paboTa 00yYaroluXcsi MO TeMaM Kypca M pacCUYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHWI OOydarolerocsi Mo ONpeAelieHHOMY pa3jieny, TeMe,
npoOsemMe | T.I1.) — 00pa3Ibl BAPUAHTOB KOHTPOJIBHBIX PadoT.

3. KomnokBuym (YO-2) CpeacTBO KOHTPOJISI YCBOCHUSI y4eOHOTO
MaTepHaia TeMbI, pa3jieia Wi pas3/iesIoB TUCIUIUIMHEI, OPTaHU30BAaHHOE KaK
ydeOHOe 3aHATHE B BUJIE COOECEI0BAHMS MPEnogaBaTess ¢ 00yJaromMUMUCs) -
Bomnpock! o Temam/pasienam TUCHUTIIUHBI

4. JJabopatopnas padota (I[1P-6). CpenctBo KOHTpOJIsl YCBOCHUS Y4€OHOTO
MaTepuasa TeMbl, pa3Jiesia WK pa3esioB JUCIUILIINHBI, OPTaHU30BaHHOE KaK
IKCIIEPUMEHTATbHOE yueOHOE 3aHsATHE.

5.Kpyraslii cTod, auckyccus (mpoBeneHue 3austuil ¢ anementaMu MAQO)-
(YO-3, YO-4).

6. PasHOypOoBHEBBIC 3a/1auu, PEKOMEHIYEMBIE JIJISi CAMOCTOSTEILHON
pabotel mo aucuurumuae (ITP-11)-

3agaun ¢ MpUMEpPAMU PEIICHUI TPUBEICHBI HUXKE.



Pa3HoypoBHEBbIEe 3a/1a4M, PEKOMEHIYEMBIE JIJII CAMOCTOSTEIILHON paOOThI

110 ANCHHUIIIINHC «AHAIIMTUYCCKAS XUMHUSI:

1. MHoTHe MUKPOOPTaHNU3MBI, BKJIFOYAs IPOKIKU, TTOJIYIArOT HEOOXOIUMYIO
HHEPTHUIO B pe3yJIbTaTe COpaKMBAHUSI TITFOKO3bI B 3TAHOI:
CeleoG (Kp) — 2 C2H5OH ()K) +2 C02 (F)
BbIunciIuTE KOJMYECTBO TEIUIOTHI AH®, KOTOPYIO IPOXOKHU TOTy4YaroT U3 1 MoJib
III0KO3bI. CpaBHUTE MOTYYCHHBIN pe3ynbTat ¢ AH° peakium:
CeH1206 (kp) + 6 O,— 6 C O, (1) + 6 H,0O (). JlaHHBIC 171 pacyEéToOB
BO3bMUTE U3 TabI. 1 [Ipunoxenus.
2. Hatimute TennoBoit 3¢ ekt peakiuu (a), €clii U3BECTHBI TEIUIOBbIC 3(PPEKThI

peakuwii (6) (tabn.1). Tabmauna 1

3agaua Peaxrus (a) Peaxius (0)
2 CH,4+Cl, = CH3Cl + HCI | CH3CI(r) + 3/2 O,= CO, + H,0 () + HCI
—687,0 kIx

H, + % O,= H,0 (k) — 285,84 x/]x
¥2H, + 14Cl, = HCI - 92,5 k]I
CH,4+ 20,= CO, + 2H,0 (x)-890,31 x/Ix

3 2C +2H2: C2H4 CZH4 + H2 = C6H6 — 136,95 KI[)K
CzH6 + 712 02 = 2C02 + 3H20 ()K)
—1559,83 x/Ix

C+ 0,=CO0,— 393,51 kJIx
H,+ 1 0,= H,0 () — 285,84 k)l

4 N,+ 3H,= 2NH; 2H, + O,=2H,0 (x) — 571,68 /[x
4NH3 +302 = GHZO ()K) + 2N2
—1530,28 x/Ix

5 — 14. BplunucnuTe CTaHAAPTHYIO TEIJIOTY 00Opa30BaHUs COCAMHEHUS

(Tabi1. 2) U3 IPOCTHIX BEIIESCTB, €CIIM U3BECTHA €0 TEIUIOTA CTOPAHMS

(cM. a6 2 Tpunoxenus) npu T = 298K u p = 1,0133*10° [Ta. [TpuHsTS, 4TO
npoayktsl cropanust CO; (1), H,O (k) u N, (1). Ternotsl cropanus C u H,

COOTBCTCTBCHHO PAaBHBbI:




C (rpad.) + O, = CO, — 393,51 x/Ix/mMonb
H, + % O, = H,0 (k) -285, 84 J)x/Moib

Ta0muma 2
3agaua BemectBo 3amaua BemecTBo
5 CgH14 (T) — rexcan 10 CH4ON; (xp) — MmoueBHHA
6 CeHe (k) — Oen30m 11 CeH7/N(x) — anmmun
7 C3HgO3 (k) — riutiepuH 12 C12H2,011 (xp) — caxaposa
8 CioHg (xp) — HapTaIMH 13 C,H;N(r) — numeTniiamua
9 CsHsO (xp) — denon 14 CsHsN () — nupuaux

15 - 24. Beruucnute AG (sHepruto ['mu66ca) uAF (3nepruro I'enbmronbua) ais
cneayomux peakiui (tadmn. 3). Onpeaenure, B KaKOM HaIpaBJICHUU IMOUIET
peakuus npu cranaapTHoM aasieHud u 298K. 1lpu pemennn 3agaq HCIoOab3ynTe

naHHbple Taba. 1 [punoxxeHus.

Tabmuma 3
3agaua YpaBHeHue 3angaua YpaBHeHUE
15 CaCQ(T)+2 H,O ()K) - 20 CO,+4H, =CH,+
CoH, + Ca(OH)2 +2H20(F)
16 2C0,=2CO + O, 21 CO + 3H; = CH4 + H,0O(x)
17 C2H6 = C2H4+ H2 22 CH4+ C02 =2C0O + 2H2
18 C+ HZO(r) =CO + H2 23 CO + HzO()K) - C02+ H2
24 | Mg COs (kp) = MgO (xkp) +
19 2H,+CO — CH30H (1) CO;
25. Ompenenute 36. 37. 25. Koncranta  paBHOBecus K peaKuuun
aTepuPuKaluu

CH3COOH + C,Hs0H «+» CH3;COOC,Hs + H,O npu nannoit Temmneparype paBHa 4.
Brruncnuth paBHOBECHOE KOJIMYECTBO d(Pupa, €Clid UCXOJHAsI CMECh COJEPIKUT
0,5 kmosib cnivpTa U 1 KMOJIb KUCJIOTBHL.

26. /laBieHre HACBIILIEHHOTO Mapa BOJbBI NIPHU 40°C paBHo 7375,9 Ila. Beruuciure

JIaBJICHUE Mapa pacTBOpa, KOTOpbIKA conepKUT 15 r rmuuepuna B 400 r BOJBI.



27.  Omnpenenute, W3 CKOJBKMX AaTOMOB COCTOMT MOJEKYyJIa CEpbl, €CIu
TeMIIepaTypa KumeHus pactopa 4,455 r cepsl B 50  Gersona ua 0,891° C Bbimre
TEeMIIepaTypbl KHUIIEHHS YHCTOro OeH3ojia. DOYITMOCKONMUYEeCcKas IMOCTOsSHHAsS
Oenzona paBHa 2,60 rpaa/mMoIb.

28. CkonapKO rpaMMOB IHLEpuHa cienayetr pactBoputbh B 0,002 M°H,0, 41065

OCMOTHYECKOE JaBICHHE MOTydeHHOro pactBopa mpu 17°C 6buto 2,026-10° ITa?

29. KpoBp yTKOHOCa 3aMep3aeT IpHU -0,51°C. [IpuHMMAs THIOTHOCTH ILIA3MBbI
KPOBH paBHOit 1 r/cm’, paccunraiite eé ocMotndeckoe naserue mpu 34°C.

30. BonHeblit pacTBOp anu(aTHYECKOTO CIUPTA, coAepKanuii 6,55 r BemiecTBa B
500 r Bossl, 3amep3act mpu - 0,53°C. O kakoM crmmpre HaéT peus? Kakopa
MaccoBas J0Jisi COUPTa B BOJHOM PAacTBOpPE, €CIM TeMIlepaTypa €ro 3aMmep3aHus
paBHa -26,96°C?

31. 64,8 T caxapossl pactBopero B B 100 T H,O. IlnotHocTs pactopa mpu 20°C
paBHa 1,024 10% kr/m®. JlaBreHue rapa 4hCTOM BOJIbI TpHU 20°C cocraBiser
0,0231-10° I1a. OnpenenuTe: a) AaBICHHE Mapa HAL PACTBOPOM; 0) OCMOTHYECKOE
JABJIEHUE ATOr0 PacTBOpA.

32. Ilpu pacnpenencHun (eHola MeXay BOIOHM W OCH30JI0M  IOJYYEHBI
crenyromue naxubie (C B KMOTB/ M):

(08 :3:10)1 (PSRN 0,0316 0,123 0,327 0,750

CBOCH30MC. ...eevvenveiieniannenn, 0,077 0,159 0,253 0,390

Onpenenute KodhPUITMEHT pacnipeAesieHUsT W MoKa3aTelb CTENeHH B (Gopmyie,
OIMCBHIBAIOIIEH 3aKOH PACIIPEECIICHHUS.

33. Koaddunuent pacnpenencuus sranona mexay CCl, u Bogoii paBen 0,0244.
KakoBbl OynyT KOHIIEHTpauu (KMOJIb/ M3) CIIUpPTA B PABHOBECHBIX PACTBOpPAX,
eciu 0,1 monb criupra pacnpeaensiercs mexay 400 mut H,O u 600m CCly?

34. KpuBasg naBieHus mapa CMECU BOJbl M A30THOW KHUCIOTBI NMPOXOJIUT Yepe3
MUHHUMYM, COOTBETCTBYIOIUN 68,4% (Macc.) a3oTHOM KucioThl. Kak Ha3biBaeTCs

sta cmech?  Kakum oOpazoM OyaeT NOpoOUCXOIUTh TIEPETOHKAa pPacTBOpa,



cogepkamero 25% kucnorel? B kakoM cimydae MOXKHO OyJeT NOJIYyYUTh
0€3BOJIHYIO
35. VYnenbHas snexTpudeckast nmpoBoaumocts pactBopa NH,OH xoHuenTtpanueii

0,0109 KMOJIB/M®  COCTABUIA 1,22 102 Cmm™ , anpu 0,0219 KMOIB/M®  ee

3Hauenune 1,73 10% Cmm?t

Paccunraiite COOTBETCTBYIOIIME  YKA3aHHBIM
KOHLIEHTpaIusiM  pacTBOpa 3HAUYEHUSI  SKBUBAJECHTHBIX  AJIEKTPUUYECKUX
MIPOBOJIMMOCTEH, CTETICHEW IUCCONMAIMM W KOHIIEHTPAIMd HOHOB THAPOKCHIA.
Onpenenure TakKe 3HAYEHHE KOHCTAHTHI JUCCOLMAIIMM JIAHHOTO 3JIEKTPOJIUTA.
Jngs NH,OH A = 27,1 CM-M* -KMOJTB ™.

36. Bbluncnure KOHIIGHTpAIlMIO HOHOB Bojopoda ¥ PH BoaHOro yKCycHOM
KHCIIOTBI

80. Toxk cumoii B 1,5 A mpoxoaut depe3 pactBop CuSO, B TeueHre ABYX 4YacoB.
KakoBa macca BblieNMBIIIEHCS MEIH, €CIIM BBIXOJ IO TOKY B MPOIECCE COCTABISET
87%7?

37. Ilpm paduHupoBanuu mMeau Tok cuiaoit B 50 A Beimenser 3a 5 gac 0,281 xr
Meau. KakoB BBIXOJT TTO TOKY B 3TOM mporiecce?

38.  DnexkTpoiaBwkyilas cuja dsieMeHTa SkoOu — JlaHuWdAsA, B KOTOPOM
KOHIIGHTPALMM HMOHOB MeauM M UMHKAa ommuakosbl, mpu 18°C pasma 1,10 B.
Bsruncaure DJIC memn, B KoTopoil koHmentpaumms Cu’* pasra  0,0005, a Zn**

3
cooTBeTcTBEHHO 0,5 MOJIB/IM”.

39. BDJIC nenu:
Crangaprusiii | KCI Kenynounslii | Bogopoaublii
BOJIOPOAHBIN |(HACHILLI. COK BIEKTPOI
AIEKTPOJT

pasHa 0,082 B. Onpenenute pH xenyno4Horo coxa.

40 — 44. TlpuBenure CXeMy BJIEKTPOXUMUUYECKOTO (rajJbBaHUYECKOI0) AJIEMEHTa
(Tabin. 5) u paccMOTpuTEe peakuuu Ha 3nekTpojax. Paccuuraiite 3nauenus JDJ(C,

MaKCUMaJbHOW 3JIEKTPUYECKOM paboThl M KOHCTAaHTHl paBHOBECHs Ipoliecca



(YCJ'IOBI/IH CTaHI[apTHBIe). 3HadyeHUS CTaHAAPTHBIX BJICKTPOAHBIX IMOTCHIINAJIIOB

METaJUIOB MpUBEAEHBI B Ta0J. 3 [IpunoxeHus.

Tabmuma 5
3agada DJIeMEHT
40 Mg - Cu
41 Li—Ag
42 Fe —Hg
43 Al —Cu
44 Cr—Hg

45. Huukobiit amektpoa mnorpyxkedn B 0,1 # ZnSO,. Beruucnute, HACKOJIBKO
W3MCHHUTCS TOTEHIMAN IMHKa, eciu pactBop ZnSO, pazbaButh B 10 pas,
MPEANOJIOKUB CHAaYala, YTO KaKyIIasicsi CTENEeHb MCCOIMAIlMU MPU pa30aBICHUU

HE M3MEHSETCA, a 3aTeM, YuuThiBas, uro «, . 14 0,1 H pactBopa pasna 0,40, a

ave

s 0,01 1 —0,64.

46. Kakosa DJIC uenu:

Bonopoansiii |0,5 M mypaBbunasi| |1 M ykcycHas | Bomopoansiii
ANEKTPOJ KHCIIOTa KHUCIIOTa ANEKTPO/,

€CJIM HEe MPUHUMATh BO BHUMaHKe TudPpy3nonHsiii noteHuan? Koncranra
JMCCOLHAIINT MypaBbUHO# KuctoTsl 1,77¥10™°, a yreycroit 1,8%107.

477. AKTUBHOCTh aTOMOB I10JIOHUS 3a 20 nHel cHu3uauch Ha 9,75 %. Cuuras
pacraji oJIOHHUST peaKUHe MepBOro MOpsiAKa, HAUIUTE KOHCTAHTY CKOPOCTH U
nepuo/ noJjiypacnaja.

48. Ilpu xpaHeHuu OwuoIpenapara yCTaHOBJIEHO, YTO KOHCTAaHTa CKOPOCTU €ro

pasnoxenunst mpu 20°C cocrasmser 1,5-10° ¢,

Onpenenure CpoKk XpaHEHUs
Karcyn Ouompemapara (Bpemsi paznoxenus 10% BemectBa) Tmpu  ITOM
TeMIeparype.
49. NmetroTcs creayronme JaHHbIE, TTOKA3bIBAIOIINE 3aBUCUMOCTh KOHIIEHTPALIUN
MCXOJHOTO BEUIECTBA K30TEPMUUECKON PEAKIIMN OT BPEMEHHU:

t, MuH 0 10 20 30

C, MOJIB/ M 2.0 1,0 05 0,25



Onpenenure NOpAIOK KHUHETUYECKOTO YPaBHEHHUS PEAKLIMH.

50. PactBOop caxapo3bl KoHIeHTpauued 0,3 MOJIL/,IIMs B Teuenue 30 MuH
unBeptupyercs Ha 33%. Uepe3 kakoe Bpemsi wuHBeptupyercs 78% u 90%
caxapa?

51— 55. B Taba. 6 npuBeneHbl 3HAUCHHUS KOHCTAHT CKOPOCTEeW peakiuu k, u k,
pu TeMmieparypax tu t,. BeluuciuTe KOHCTAaHTY CKOPOCTH 3aJJaHHOW peaKIuu
Npu TeMIeparype t,M OIpeNeanuTe, CKOJIbKO BEIECTBA MPOPEArupoBajio K
MOMEHTY BPEMCHH 7, €CIIM HayanbHas KOHIICHTpALWs BemectBa C,(MOIB/M).
HauanbHble KOHIIEHTpAllMd PEAarupylolux BEIIECTB OJWHAKOBBI; MOPSIOK

PCAaKIUU CYUTATD 110 MOJICKYJIIPHOCTH.

Tabauma 6
0 T, MUH
3ajgaua Peaxtus tly oc kl tzy o kz t;, C Co
51 |[2HI=H,+1, 356 |8,09-10° | 389 | 0,00058 | 374 | 68 | 25
52 | 2NO + 0,=2N0O, 0 0,00363 86 0,0112 50 40 1,5
53 [ 2NO,=2NO + 0O, 600 83,9 640 407 620 60 2,0
54 | (CHp)s—s CHs— 560,2 | 0,00687 | 650,2 | 0,146 |590,2| 40 |1,52
CH =CH,
55 | COCl,_sCO+Cl, 382 0,5310 472 67,7 410 10 0,8

56 — 58. Onpenenute rpadhuyecKuM CrIOCOOOM PHEPTUIO AKTUBALIUUA PEAKIUN TI0

JTAHHBIM, TIPEJICTABICHHBIMU B Ta0J. 8

Tabnuma 8
3agada Peakuus [TapameTpsl
56 Cu+ (N H4)25208 = t,o C 20 40 60
CuSO, + (NH,),SO, K*10° 9,6 186 82,86

t°C 150 200 250

57 | 2NOCI =2NO + Cl, K=*10° 3,65 76,3 1045
t,°CO 45 65

58 | N2Os=Nx04+ 72 O; K*10° 0,0767 49,8 487




59. BBeneHue aHTUOKCHJIAHTa B CHCTEMY HW3MEHWJIO JHEPTUI0 aKTHUBALUU
0
mporiecca okucienus xupa Ha 9,6 xkJx/mons mpu -7°C. Bo ckonpko pa3z (u B

KaKyI0 CTOPOHY) aHTUOKCHUJIAHT U3MEHHII CKOPOCTh Mpoliecca?

60. Bo ckoJIbKO pa3 BO3pacTET CKOPOCTh PEAKIIMH MPY MOBBIIICHUH TEMIIEPATYPbI
or 20°C bi (o) 1200C, €CJIM DHEPTUs aKTUBAIIMU peakiuu paBHa 125,61 k/[»/Momnb?
ComnocTaBbTe 3TO HOBBIIIEHUE CKOPOCTH C PACCUUTAHHBIM II0 ypaBHEHUIO BaHT-
[odda npu ycnoBum, yTo TeMnepaTypHbIi KO3 (GUIIMEHT peakuyu paBeH IBYM.

61.. /lenaTypanuss HEKOTOPOro BHpyca SIBJIIETCS MPOLIECCOM IIEPBOTO MOPSIKA C
sHepruer aktuBanuu 630 xJlx/Monb, TEepuOJ Modypacnaga BUpyca IpU 30°C
paBeH S yac. UeMy paBeH nepro/ Ioaypaciaia npu 50°C?

62. B tabn. 7 npuBeAeHBI 3HAUEHUS KOHCTAHT CKOpOCTe peakuuu k, u k, mpu

TeMmreparypax tu t,. BeluncinTe KOHCTAHTY CKOPOCTH 3aJaHHOM peakuuu Mpu
TeMmIreparype t,M ONpeNesIuTe, CKOJbKO BEIIECTBA IPOPEarupoBajo K MOMEHTY
BPEMEHH 7, €CJIM HAadaJIbHAsA KOHLIEHTPAIXs BEIIECTBA CO(MOJ'IB/M3). HauanbHhbie

KOHLCHTPAIWHU PCATUPYIOIMUX BCIICCTB OAMHAKOBEI; ITOPAIOK PCAKIIMN CUUTATD I10
MOJICKYJIAPHOCTH.

Tabmuma 7
0 T, MUH
3amava Peakuus tly oc kl '[21 °c k2 t;, C Co
48 |2HI=H,+1, 356 |8,09-10° | 389 | 0,000588 | 374 | 68 | 2,5
49 | 2NO + O,=2NO0O, 0 0,00363 86 0,0112 50 40 15
50 |2NO,=2NO + 0O, 600 83,9 640 407 620 60 2,0
51 |(CHy)s_s CHs— | 560,2| 000687 | 650,2 | 0,146 |590,| 40 |1,52
CH=CH, 2
52 | COCl,_,CO+Cl, 382 0,5310 472 67,7 10 0,8
410

53. BBeneHue aHTHOKCHJIAHTAa B CHCTEMY HM3MEHWJIO DSHEPrui0 aKTHUBALUH
mpolecca OKUCIeHHs kupa Ha 9,6 kJk/Mons mpu -7°C. Bo ckomibko pas (1 B
KaKyl0 CTOPOHY) aHTHOKCUJAHT U3MEHIII CKOPOCTh Mpoiiecca?

54. Jlenatypaiusi HEKOTOPOTrO BHpyca SIBJISIETCS IMPOLIECCOM IEPBOTO MOPSIKa C
sHepruei aktuBamuu 630 kJ[x/Moib, mepuoj moiypaciiajia BUpyca IpHU 30°C
paBeH 5 uac. Uemy paBen nepuox nonypacnazna mpu 50°C?




55. PaccuuTaiiTe, Kakoe KOJMYECTBO AKTUBUPOBAHHOTO YIJII HEOOXOIUMO IS
ouricTkd 500 M° cTOUHOI BOJIbI OT COEJIMHEHUMN PTYTH C KOHIECHTPAlUEH

0,047 MF/,IIM3 70 mpenenbHo gonyctumoi konueHTpanuu (I11K), paBHo#

0,005 MF/I[M3. VY nenwHas ajcopOius pTyT Ha yrie pasHa 0,016 mr/r.

56. O6Hla}I IMOBCPXHOCTH aJIbBCOJI JICTKUX YCIIOBCKA COCTABJIICT B CPCAHEM

2 .
92 m°. Kakoe 4YMCIIO MOJEKYJT KHCIOpOJa MOXET aJCcOpOMpOBATHCS Ha ITOH
TIOBEPXHOCTH, €CITH IUIONIA]Ih, 3aHUMaeMasi OJJHON MOJIEKYJIOW KHCIOpoJa, paBHA
20 2 . y 2
2110 m°? PaccunraiiTe BeTMUMHY yAETBHON acOPOLIUU KUCIOPOIa B MOJIB/M".

57--62 . TlpuBectu hopMyly MUILIEIUIBI 30JI51, TOTYYEHHOTO MPH CIMBAHUU BOJI-
HBIX PaCTBOPOB BeIIeCTBA A U HEOOJIBIIOTO U30bITKA BemecTBa B (Tadun. 8). Kakue
VOHBI B IAHHOM ClTy4ae ABJISIOTCA NoTeHInanonpeaenstomumu? Kak pacnpene-
JISTFOTCSI IPOTUBOMOHBI MEXY aICOPOIIMOHHBIM U T dy3noHHbIM cnosmu? K
KaKOMY 3JIEKTPOy OyIyT JBUTAThCs KOJUIOUAHBIE YACTHUIIBI ATOTO 30151 IPU
anekrpodopese? [IpousseneHuss pacTBOPUMOCTH MaJIOPACTBOPUMBIX BELIECTB
MpUBECHBI B Ta0J. 9

Tabmua 8

3anaya A B
57 AgNO; KoS
58 NaOH Be(NOs),
59 Bl(N03)3 Na,S
60 K,S Hg(NO3)2
61 Pb(N03)2 NasPO,
62 TINO; K>CrO4

Tabnuma 9

[IpousBeneHus pacTBOPUMOCTH MAJIOPACTBOPUMBIX BemecTs npu 20°C

Ag,S 6,0-10™° HgS 1,6:10™
Be(OH), 6,3-10% Pbs(P0s), 8,010
Bi,S; 1,0-10" TI,CrO, 9,810

63. 3o0s1b HOMIA cepedpa MOJydeH TP MOCTENEHHOM J00aBaeHuu K 20 cm®

0,01 M pacrBopa noxmma xausi 15 cm® 0,2%-HOro pacTBopa HHTpara cepedpa.
Hanucate GpopmMyity MuLiesisl 00pa3oBaBIIETOCs 30415 U ONPEAEIUTh HalpaBJICHUE
JBUKEHHUS €r0 YacTUll B AJIEKTpUUEecKoM rose. [I1oTHOCTh pacTBOpa HUTpaTa ce-
pebpa paBHa €JUHUIIE.



64. Bpruncinre 1o ypaBHEHUIO CEIMMEHTALIMH TUAMETP YaCTHUL CEPBI, OCENAFOIINX
B BOJIHOM Cpejie, MPH YCIOBHH, YTO CKOPOCTh Ocenanns paHa 3,24-10° m/c, a
nocrosirnas Ctokca 1,1-107%; Ha3oBHTE CHCTEMY, K KOTOPOif OTHOCHTCS 110
pa3Mepy 4acTHull JaHHAsI JUCIIEPCUs CEPBI.

65. cnonb3ys ypaBHEHUE CEMMEHTAIIMOHHO-TU((PY3MOHHOTO paBHOBECHS,
paccUnTaTe BHICOTY HaJl TOBEPXHOCTHIO 3€MJIA, HA KOTOPOM YHMCIIO YacTull B 1 M
a’p030J1s YrOJIbHOM MBUIA YMEHBIIUTCS B 4 pasa, eciiu paanyc chepruuecKux
qactui cocraBisier 10 v, mioTHOCTS YacThi — 1,2 T/cM® ; IIIOTHOCTBIO BO3/lyXa
MO>KHO TIpeHeOpeyb.

66. [Ipu ynbTpaMHUKPOCKOTIMUECKOM UCCIEA0OBAaHUH THIPO30JIs cepedpa B KIOBETE
momansio 5,4-10% m* u riy6uHO# myuka ceeta 2,5-10™ M moxcunTano

2 vactuubl. Paccuntarh cpeHIoO0 NIuHYy pedpa 4yacTull, NpuHuMas ux Gopmy 3a
Kybudeckyro. Konrenrpars 305t 20-107 kr/m®, mioTHoCTS cepebpa

10,5-10° kr/nt’.

67. Kak U3MEHUTCS UHTEHCUBHOCTh PACCESIHHOTO CBETA, €CIIN (PPYKTOBBIHN COK,
ABJISFOLIUKCS JUCIIEPCHOM CUCTEMOM, ITOJBEPTHYTh BO3ICHCTBUIO CBETA JJIMHOM
BOJIHBI 430 HM 1 680 HM COOTBETCTBEHHO?

68-72. Ilpu uccneqoBaHUM 30151 METOJIOM MOTOYHOM YIBTPAMUKPOCKOITUU
Hepsiruna — Bnacenko B o0beme 30551 V M, MPOTEKILIEM YEPE3 CYETHOE 1101
MHUKPOCKOIA, TOJACUYUTAHO n yacTull. Onpenennure CpeaqHuil pa3Mep 4acTHIl 110
aHHBIM Ta0I. 11

TabmumalO
3anau | Xapakrtepuctuka |V-10M, C, p-10°, | Cpennuii
a 30714 M n kr/mM® |xr/m® | rwow |
68 |MacusHbli TyMaH 1,33| 50 |25.10° 0,9 |Pammyc
69 |T'mmposomb cepsl 2 100 |6,5-10° 1 |«
70 |BonsHoi TyMaH 3 60 15.10°® 1 «
71 | T'mapo3os 30510Ta 1,6 70 7-10° 19,3 |Pebpo kyba
72 |Macnssplii TyMaH 1,5 53 21.10°° 0,92 | Pamnyc

73. Beruucnure C-moTeHIIMA KOJUIOUIHBIX YacTHIl CyJib(HUIa MBIIIbIKA B BOJIE,
eciu pu tekTpodopese 3a 180 ¢ rpanuiia cMecTHIach Ha 5,410 m. I'paguent
BHemHero nons 8-107 B/M, BSI3KOCTH Cpelibl 107 ITa-c, a ee gurnexkTpuyeckas
MPOHUIIAEMOCTH 1.

74. DIEKTPOKUHETUUECKUI MOTEHIINAI 30JI aleJIbCUHOBOIO COKa paBeH
0,05 B. Onpenenure CKOPOCTh U 3IEKTPOKUHETUYECKYIO TOJABUAKHOCTD YaCTHIL
chepruueckoit GOpMbI, eClIi AUAICKTpUUYSCKas IPOHUIIAEMOCTh paBHa 54,1,
npunoxenHas BHewHss DJIC 120 B, paccrosinue mexay anexkrpoaamu 0,40 m,
Bsi3K0CTb 4,5-107 Ila-c, a koabdurment popmsl yactui paset 0,67.



75. Onpenenure NOPOr KOATYJISIUU 30J11 OKCUAA AJIFOMUHMUS, €CJIU 3TOT
3 .
npoliecc MPOUCXOAUT MpH AoOaBiIeHNU S0 cM™ XpomaTa Kajaus KOHIEHTpalHe
3 33
0,01 xmosp/M™ k 10~ M~ 305141

76. 30J1b THAPOKCH]IA MENIH TTOTy4eH npu ciuBanuu 100 em® 0,05 B pacTtBopa
rugpokcuaa Hatpus u 250 em® 0,001 1 pactBopa Hutpara meau (I11). Kakoit u3
anextponutoB: KBr, Ba(NOj3),, MgSO, nnmu AlCl; Oynet uMeTh MUHUMAJTbHBIH
nopor

77. Cxonbko BOJbI MOryoTUT 0,2 Kr jkeJaTUHA MpU CTENEHUW HaOyXaHWs,
paBHoil 500%? Ilpu Kakux YCIOBHUSX MOKHO MOJYYUTh WCTUHHBIA PacTBOP
JKeJIaThH B BoJie?

78. Omnpenenute, CKOJIBKO OEH30JIa MOTJIOTUT 5 KI' HAaTypaJIbHOIO KaydykKa,
€CJIM cTerneHb ero Hadyxanus paBHa 320%? IloueMy kaydyk U pe3nHa HaOyXaroT

79. Omnpenenute kodpdunment nuddysun caxapossl CioH,p01; mpu 15°C.
[ImoTHOCTH caxapa 1,587-10° kr/m®, BsisKOCTB pactBopa 0,001 Ila-c, monekymy
caxapa MO>KHO paccMaTpHUBaTh KaK CPEPUUECKYIO.

80. PaccuuraiiTe MOJIEKYJSIPHYIO MacCy TMOJWBUHWIAIIETaTa B all€TOHE,
NIOJIB3YSICh TAHHBIMU BUCKO3UMETPUYECKOT0 METOIA:

Konuenrparms pactsopa C, Kr/m° 1,0 3,0 5,0 7,0
VY aenbHas BA3KOCTh pacTBOPA Myj, 0,14 0,465 0,84 1,3
KoHcTauTsl k=4210" a =0,68

81. Omnpenenute MOJEKYIAPHYI0 MacCy OTWILEIUIIOI03bl B  TOJYOIIE,
UCIIOJIB3Y JIaHHBIE BUCKO3UMETPUUYECKOTO METO/1a:

Konnienrparus pacteopa C, kr/m° | 2,0 4.0 6,0 8,0 10,0
[IpuBeneHHas BA3KOCTb 1y, /C 0,163 | 0,192 | 0,210 | 0,240 | 0,263
KoncrauTsl k=11,810" o = 0,666

82. Onpeaenure MOJEKYJISIPHYIO MAacCy IMOJHAAMHUIa B M-KPE30Jie, MOJb3YysSCh
AKCTIIEPUMEHTAIBHBIMU JJAHHBIMA METO/1a YIbTPAlEeHTPU(YTUPOBAHUS:

KonnenTparus pactsopa C, KT/MS 0,5 1,0 1,5 2,0 3,0 4.0
Koucranra cequmenTanuu S 0,526 10,444 (0,426 |0,376 {0,325 (0,283
KoHCTaHTbI k=81,7-10" B = 0,45
Pacdersl mpoBecTM MO ypaBHEHHIO Sy = KMB, rme Sp — KOHCTaHTa

CeMMEHTAINH Tpu OECKOHEYHOM pasBeaeHud, T.e. ipu C — 0.

IMPUMEPBI PEHIEHUSA TUITIOBBIX 3ATAY



3agauya 1. Onpenenute AH, AU, AF, AG, AS npu cTaHIapTHBIX YCIOBUSAX IJIs
peakuuu
C2H2 + 2H20()K) = CH3COOH()K) + Hz.

H€O6XOI[I/IMBIG OaHHBIC B3ATb U3 CIIPABOYHHKA.

BemectBo C,Hy(1) H,O(kx) CH3COOH(k)  Hy(r)
AHY ,65-107°, Jlx/kmons 226,910  -286,043  -487,367 0

S%ss-107°, Jl/(xmons-K) 200,963 69,990 159,943 130,680

Pewenue. Omnpenensiem TeroBoir  3pdekr peakuuu npu 298 K,
BOCITOJIB30BABIIUCH CJIEICTBUEM U3 3akoHa ['ecca:

AH298 =X (AH 298)06p.np0u.pea1<u1/11/1 -2 (AH 898)06p.ncx.pea1<unu =
= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° JIx/kmo1b,
AU = AHygg — pAV = AH,9s— ANRT.

IIpu pacuere AU yuuThIBalOTCS CTEXMOMETpUYECKHE KOA(D(UIIMEHTHI TOJIBKO
ra3o00pa3HbIX BELECTB:

An=ny —ng, =1-1=0.

o _ o .
CrnepoBarenbHO, AH5qq = AU5qgq;

AS(2)98 = 2(5(2)98)Hp0ﬂpeaml/ll/l o Z(Sggs)I/ICX.BeHIeCTB =
=[(230,680 + 159,943) — (200,963 + 2'69,990)]-103 =
= -50,023-10° xx/(xmoub-K);

AG =-142,191-10° — 298(-50,023-10°%) = -127,284 JT>k/KMOIIb.

CrienoBareibo, AFygs = AGygg = -127,284-10° JIx/kMoITb. Peakiys BO3MOKHA.

3amaua 2. Brerumciure craHmapTHyro sHepruto I'mooca AG® m ompenenuch
BO3MOXXHOCTh CAMOIIPOM3BOJILHOTO MPOTEKAHUS PEAKITUU:

CeH1,06(Bom) + 605(T) = 6CO(T) + 6H,0(x)
AGO, kll/Moms  -917,0 0 -39437  -237,23

N3menenue sneprun [ m60ca peakuy BEIYUCIUM 110 hopMyIIe:



AG® = Zv,AG] - Zv,AG;,

B o0paTHOM HampaBieHUH CaMONPOM3BOJILHO MPOTEKATh PEAKIUs HE MOXKET,
HO oHa WAET moxa neiictBueM sSHepruu CoJIHIIA B TPUCYTCTBHH XJIOpOQHUIIa
(boTocunTE3).

3amaya 3. Omnpenenure M3MeHeHHWE HHTponuM mpu nepexoge 2 kr HyO
p = 1,0133-10° Ia B nap. YaenbHas Temnora ucnapenus | = 2260,98-10% Iix/kr.
Pewenue. AS B iponiecce (pazoBoro nepexoa MoACUUThHIBaeTCA 1Mo hopmMyie
AS = LIT g,

rac L — renmora HCIIapCHUA 2 KT BOJBI. CJICI[OB&TGHI)HO,

L = 2.2260,98-10° = 4521,96-10° [T,

3
g = 492196-10° 12,123-10° Jx/K.
273+100

3agaua 4. [1pu 400°C 2,5 r COCl,, yactuano auccoruupyrommii Ha CO u Cly,
3aHUMAaeT O00BEM 1,7-10'3 M°, pmasnenmme 1,01325-10° Tla (1 arm).
PaccuuTaiitecTenensb 1UCCOLMAHK O, ¥ KOHCTaHTy paBHoBecus K,

Pewenue.
COCl, «» CO+Cl,

l-a o
pV = nRT;
1,7-10°. 1,01325-10° = n8,314(400 + 273)10%;
o 17:107-1,01325-10°

5 314.673.10° =0,0308-10° kmou.

Momspaas macca COCl, paBHa 99, T.e. B cucreme (ocrena g(l—oc) MOJIb

TN E(1—0L)1O_3 kmoutb, a CO u Cl, o Ea MOJIb HTU Eoc 1073 kMoOJIb.
99 99 99

JInst onpeiesieHust oL COCTaBIISIEM YPAaBHEHUE

%(1—a)+ Z%a = 0,0308(0,0308-10" kmous).



25 25 2,5 25 25
———a+2—o=—+
99 99 99 99 99

. _0,0308-0,02525 _ 0,00555 _
~0,02525 0,02525

o = 0,0308;

0,220.

Omnpenensem K;:
Posw = Pcoct, ¥ Pco T Pci,

TA€ Do — OOINEE aBliEHWE pPaBHO 1,01325-10° Tla. Yucio wmojell mocie
JUCCOLMAIMU N PaBHO:

nN=1-a+a+a=1+a.

HaXOI[I/IM mapuouaJibHbIC JaBJICHUA KOMIIOHCHTORB!

Pco =Pci, = Tt o Posum

(PP, alelea) ot
" Peoc,  (L+a)f(l-alpy, 1-of T
2
:%021,01325-105;
1-0,220
5
K, = 00484 101325107 _  05153.10° = 5154 T,
0,9516

3agauva 5. Berurcnuth gaeienue napa 10%-ro pacrBopa moueBunbsl CO(NH,),
npu 50°C. laBnenue mapos Bojsl ipu 50°C pY =12 320 H/M

Pewenue. CornacHo 3akony Payinsi OTHOCUTENBHOE TOHMKEHUE TABJICHUS TIapa
pPacTBOPUTENSL HAJ PACTBOPOM PABHO OTHOIICHUIO YHMCJIA MOJIEH PacTBOPEHHOTO
BEILECTBA K CYMME YHUCJI€ MOJIEH pacTBOPUTENSI U pACTBOPEHHOTO BEIIECTBA!

0

Pa—Pa _ Ny
0 - _NB’
pA na+nb

riae Py — JaBJICHUE Mapa HaJl YUCTHIM PACTBOPHUTEIEM IIPH JAHHOW TEMIIEparype;

Pa — NapUHAIBHOE JAaBJICHHUE 1apa PACTBOPUTENS HaJ PAaCTBOPOM IPU TOU ke

TeMmIieparype; Ny — YUCI0 MOJIEW PaCTBOPEHHOIO BELIECTBA; N, — YHUCIIO MOJIEH

PacTBOPUTEIIS.

B 100 r 10%-ro pactBopa MoueBuHbI conaepxkutcsi 10 r MoueBuHbl U 90 T
Bogbl: Mco(nh,), =60; My, o =18.

Omnpenensem uuciio Moieil ModeBuHbl (N,) U Boabl (N,) B 100 r 10%-ro

pacTBopa.

N, :£:0,167 MOJIb; N, :%:5 MOJIb.



N3 3axona Payns cnenyer, 4yto

0
0, =p3 — PaNy :12320_12320 0167
n,+n, 5167

=11922 H/M>

3agaya 6. Beruuciaure teMmepaTypy 3amep3aHus 15%-ro pactBopa caxapa B
Bojie. MonsipHOE OHMKEHHE TeMITepaTyphl 3aMep3aHus paBHO 1,86 rpaj/mMoIb.
Pewenue. IIpuMensieM KprOCKONIMYECKOE ypaBHEHHE Pays

M = gR 1000/(GAT),

rae K = 1,86 rpax/mons, M = 342 r/moinb, g = 15 1, G = 85 1. Haxoaum u3 3TOT0
ypaBHEHUS TOHUKEHUE TeMIEPATYPhl 3aMep3aHuUs

At=15-1,86 - 1000/(342 - 85) =0,96°C (uucaenno At = AT).

Temneparypa 3amep3anus uuctod Boabl 0°C. CnegoBaTenbHO, TEMIIEpaTypa
3amep3anus 15%-ro pacTBopa caxapa paBHa:
0-0,96° =-0,96°C.
C=1,03-10" monp-u™.

3agaua 7. ['albBaHMYECKUIN 2JIEMEHT COACPKUT MEIHBIN ((p?:u2+ Jou = 0,337 B)

U KaJIMHEBBIN ((pg 42+ /cd =-0,403 B) anektpoasl. IlpuBeaure ypaBHEHUE,

BbIpakaromiee 3aBUCUMOCTh DJIC OT aKTMBHOCTHM HWOHOB, YCJIOBHYIO 3alUCh
raJlbBAHUYECKOTO DJJIEMEHTA M YpPaBHEHHUE NPOTEKAIOMIE B TaJlbBaHHMYECKOM
aJieMeHTe peakiuu. Paccunraiite MakcMManbHYIO padoTy Mpoiiecca U KOHCTAHTY
pPaBHOBECHSL.

Pewenue. Ha anektpomax nmpoTeKaroT MPOLECCHI

Cd -2e=Cd?*": Cu?" +2e =Cu.

ypaBHeHI/ISI AJI1 OJICKTPOAHBIX ITOTCHIIUAJIOB TAKOB!:

— 0 R_ - —q? AL
(PCd2+/Cd - (pCdZ*/Cd + oF In Acgor s (PCU2+/Cu - (PCU2+/Cu + oF In A2+

Pa3HOCTB 37€KTPOHBIX MOTEHIIMATIOB MOKHO MPEJICTaBUTh ABYMS CIIOCOOAMU:
_ _|..0 0 RT | Acge
E, = (PCd2+/Cd (PCu2+/cU - ((pCd2+/Cd (PCu2+/Cu)+ F In a :

Cu2+




_ _ (.0 0 RT, 82
E, = Peuz oy ~ Peu2tjoa = ((pCu2+/Cu ~ Pegr g )+Eln a —

Cd 2+

[TpaBuIbHOM SBJISIETCSI BTOPAs 3aMKCh, TaK KaK €M COOTBETCTBYET YCIIOBHE:
0_ .0 0 _
E _(PCu2+/cU (pCd2+/Cd =0,74 B> 0.

VcnoBHas — 3amuch  TajlbBAaHUYECKOTO  3JEMEHTA, OTBEYAOIas 3TOMY
o . 2+ 2+ >
ypaBHeHuto, umeet creayromuii Bua: Cd|Cd™||Cu”|Cu. YpaBHeHne XuMUYEeCKOM
2+ — 2t
peakiuu TakoBo: Cu™ + Cd = Cd™" + Cu.
Cuynrtas, YTO peakiys B 3JEMEHTE IPOTEKaeT B PABHOBECHBIX YCIOBHSX,
OIPEICIIUM €r0 MaKCUMAJIbHYIO 3JICKTPUUIECKYIO paboTy:

Whax = NFE,
rne E — DJIC peakuuu; N — 4ucIO MepexoasdluX 3IeKTpoHOB; F — uucno ®Papanes,
paBHoe 96 500 Kn/Moub.

Wiax =2 - 96 500 - 0,74 = 142 820 (JI>x/moib) = 142,82 (x/I»/MOJb).
Koncranty paBHOBecuss peakuuu K omnpenenuM mo ypaBHEHHIO H30TE€PMBI
Bant-I'odda a1 craniapTHBIX yCITOBU:

Whax = AG° = RT InK = 2,3RT IgK,
riae AG® — m3meHnenue 3Hepruu ['mdoca.

s 298 K
W, 142820

T 23RT 23-831-298
K=10%%=119.10%,

25,08

lgK

2’3% =0,059 npu T =298 K;

oH — P — Pror — B ~0,6994-0,3369-0,15 160
0,059 0,059 A

3agaua 8. OOpaszoBanue docrena mo ypasuenuio CO + Cl, = COCl, ssasercs
peakiueit OuMonexkysipHoi. PaccunTarsh KOHIIEHTpaluio ¢pocrena yepes 2 4 nociie
HayaJla peakiuu.

Bpewms, mun 0 24 42
Konnentpawus CO wm Clp, kmomb/m® (Coo =Cg, ) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONIPEAEIISIEM IO YPABHEHUIO



1 x
t a(a—x)’
rae - BpCMs; X — UBMCHCHHC KOHICHTPAIWH,; 4 — HAYaJIbHAsd KOHIOCHTPAIHA.

Torna
x; =0,0187 -0,0173 = 0,0014;
X, =0,0187 - 0,0164 = 0,0023;

=t 0001 a0 e mmrvonn):
24 0,0187-0,0173
1 00023

= 0,179 m*/(MuH-KMOIB);

2™ 42 0,0187-0,0164
k = 0,18 M*/(Mun-kMouB) = 3-10" M*/(MOIIB-C).

N3 YpaBHCHHUA KOHCTAHTbI CKOPOCTH HAXOJAHMM HM3MCHCHHC KOHICHTPAIUHU
HCXOJHBIX BCIICCTB X, PABHOC KOHICHTPAINHU (bOCFCHaZ

x = kta?/(1 + kta);
‘o 0,18-120(0,0187)
1+0,18-120-0,0187

=0,00544 xmonbs/M’,

Uepes 1Ba yaca KOHIEHTpaLus (ocrena crana pasroii 0,0054 kMos/m’,

3agaua 9 KoHcraHTa CKOPOCTH DPa3joKEHUS H3MEHSETCS C TeMIlepaTypoit
CJIEAYIOIINM 00pa3oM:

t, °C 25 45
K, muat 0,0093 0,0342

BrruuciauTte sHEpruro akTUBAIUM M KOHCTaHTY ckopoctu ipu 30°C.
Pewenue. Omnpenenenue -dHEPruM aKTHBAIMUM BEJAEM TI0  YPaBHEHHUIO

Appenmnyca:
2,3lg K = A(i —ij.
kl T2 Tl

rae A — KOHCTaHTa ypaBHEHUsI AppeHuyca.

Oueprus aktuBaiuu E, = -AR
PemmB ypaBHEHHE OTHOCUTENBEHO A, TTOTYUYUM:

T,T,-2,3lg iliz

1.

Tl - T2



0,0342

A 0,0093 _ ~ _8080;

15
E, = 8,314-8088 = 67 247 JIx/mMounb.

Ha ocHoBanuu Toro sxe ypaBaenus, npunss T; =298 K, T, =303 K, k;=0,0093 u
A = -8088, monyuyaem

lg Kags = — 8088-5 | 3968-—21627;
2,3-298-303

k303 0 0145 MI/IH

3agaya 10. BplunmcnuThe SHEPrur0 akTHBAUWM THUIPOJIM3a OTUJIALETATA B
niesnioyHoM pactBope (10°C — 45°); TemmepaTypHbli KO3((UIMEHT peakuuu
v =1,9.

Pewenue. 3aBUCUMOCTb KOHCTaHTBl CKOPOCTH XUMHUYECKOH pEAKUUU OT
TEMIIEpaTypbl BbIpaXkaeTcss NpUOMMKEHHBIM TpaBwioM Bant-I'opda (3.3).
[IpencraBum ero B ypaBHEHUE B JorapudgmMuyeckout popme:

nke_t2—h Iny
K, 10

BoiBenem pacuérHyto ¢GopMmyny s SHEPrUM  aKTHBAIMM, MCIIONb3Ys

ypaBHenust Baut-T'odda u Appenunyca:

_RTT,Iny
a 10
HOI[CTaBI/IB B HOJ'IyLIeHHOC BBIpa)KeHHe HN3BCCTHBIC IIO YCJ'IOBI/IIO 3a1a4uunu
3HA4YCHU, BBIYUCINM:

_ 8,31 JTx/(momb - K)- 283 K-318 K-In19
: 10
=48 001 [Ix/monb = 48 kJ[)K/MONb.
E.~ 48 xJI>/Moib.

E

3amaya 11. Ha oOcCHOBE ONBITHBIX [aHHBIX, NOJYYEHHBIX IPU H3YYCHUH
afcopOuuu yrieM OEH30MHON KHCIOTHI M3 pacTBopa ee B OeHzone mpu 25°C
OTIpEeAENTUTh rpaduecKy KOHCTAHTHI oL ¥ 1/n B ypaBHeHuHn Dpeitnanmxa:

C, mons/ecm®0,006 0,025 1,04 0,118

%,MMOHL/F 044 078 104 144

Pewenue.  JIna  HaxoXAEHUS  KOHCTAHT  YPAaBHEHUS  MCIHOJIb3YyEM
aorapupmuueckyro popmy ypaBHeHuss OpeitHanuxa:



Igoczlgizlg K+1IgC,
m n

TJIe X — KOJIMYECTBO aICOPOUPOBAHHOM OEH30WHON KHCIOTHI, MOJIb; M — HABECKA YIJIs, T.
Haxomum norapudmer C u X/m:

lgC lg X/m
lg 0,006 = 3,7782 =-1,2218 lg 0,44 = 1,6435 = -0,3565
lg 0,0025 = 2,3979 =-1,6021  1g 0,78 = 1,8921 = -0,1079
lg 0,053 = 2,7243 = -1,2757 lg 1,04 = 0,0170 = +0,0170
lg0,118 = 1,0719=-0,9281  Ig 1,44 = 0,1584 = +0,1584

X
CrpouM rpaduk, OTKIaabpIBas Ha ock opauHat Ig—, a Ha ocu aberuce Ig C.
m

A

lg X/m
0,53

0

0,5
Otpesok OA npenacrasiser coo6oit Ig K B ypaBHeHUN W30TepMbI acopOIum, a
1/n sensercs tgo.. U3 rpaduka sBugno, uro g K = 0,53, caemosarensro, K = 3.,4;
tga = 0,4040; 1/n~ 0,4; n~ 2,5.
Jns maHHOTO ciydast ypaBHeHHEe DperHIIMxa MOKHO 3alIUCaTh TaK:
x/m = 3,4C°",

3amauya 12. Kakoii nyTh npoa€r yacTuia 30Jis kene3a B stuianerare 3a 30
MHH TpH Tpajgmente moTeHnmana 2-10° B/M, ecinm M3BeCTHO, 4TO (-TMOTEHIHAN
yacTull sxene3a paBeH 80 mB. CpoiicTBa AMCIEPCHOHHON cpebl (dTUialeTaTa)
XapaKTepU3yrTCs CIAEAYIOUMMHU JTaHHBIMH: OTHOCUTENIbHAS JIUAJIEKTpUUECKas
MPOHUIIAEMOCTh paBHa 6, a BsizkocTh — 0,43 mlla-c.

Pewenue. N3 YpaBHEHUSA I'enpMronpia—CMOITyXOBCKOTO TS
AIEKTPOKMHETUYECKOTO WM (-TMOTEHIMANIA OMNPEIeIUM JJICKTPOPOPETHUECKYIO
ckopocth U yactuil 3015:

_e-gE

n-f
A€ € — JIUDJIEKTpHUYECcKas IPOHMIAEMOCTh Cpelpl; M — BA3KOCTh cpensl, [la-c; E —

-12
rpajMiaHT moTeHinana, B/M; gy — mocrosiHHas Bakyyma, paBHas 8,85-107° ®/m; T —
ko3 purmeHT GOpMbI YaCTHII.

U

o



[Tpumem, 9TO YacTHIBI 3015 JKeie3a umeroT chepudeckyro Gopmy (f=2/3) m
HIOJICTABUM YHCJICHHBIC 3HAYCHUS BEJIMYUH B YpPaBHCHHE:

U_8,85-10‘12-6-2-1O3

043107 2/3 80-107°=2,9-10"° (m/c).

[1yTh yacTuil S paccyuTaeM Mo ypaBHEHUIO:

S=U-t1=2,9-10" m/c- 30 - 60 ¢ = 0,052 m
S=0,052M=5,2cMm.

3agaua 13. OnpenenuTs MOJEKYISpHYIO Maccy M, CHHTETHYECKOro Kayuyka,
€CJIM U3BECTHO, UYTO XapaKTEPUCTUUECKas BSI3KOCTb €ro pacTBOpa B XJjopodopme
[n] = 0,0215, koucTanTs ypaBHeHus Mapka—Xaysuuka K = 1,85-10° u o, = 0,56.

Pewenue. JIna naxoxaenus M, ucrionszyem ypaBHeHue Mapka—XayBuHkKa

[n]=KMY.

Bs3kocTh pacTBOpa moiaumepa sIBISIETCSl XapaKTePUCTUUECKOMH, T.€.

[n] = lim {M : 1} =0,0215 mY/xr,
-0l Mg C

TJie N — BA3KOCTh PAacTBOPA: 1o — BA3KOCTh YHCTOTO PacTBOpHUTENsS — xyopodopma; C —
KOHIIGHTPALWS PacTBOPa, KI/M".

Ileper Tem Kak OpuUCTynaTh K  PEIICHUIO  3aJa4d, IPOBOJUM
norapudmMupoBaHue ypaBHeHHs] Mapka—XayBHHKa:

Ig[n] = IgK + algM;

N TOJBKO IIOCJIC 3TOro pfuimM <€ro OTHOCHUTCIBHO Ing, a 3aTcéM I10JCTaBUM
JAaHHBIC 3aJa4M.

10-5
gm, = 9lnI-lgK _ 190,0215-19185-10

=5,48.
o 0,56

4
Crenosatenso, M, = 10>* = 302 000.
PacyeTbl 3HaueHUMN MOJIEKYJISIPDHOM MAacChl IOJMMEPOB II0  METOIY
yJIbTpaleHTpU(yrupoBaHus OOBIYHO IPOBOJAT IO YPABHEHUIO

_ b
So =KM/,



rne K u b — sMmmupuueckne KOHCTaHTBI, Syp — KOHCTaHTa CCAMMEHTAlUUd B
yabTpaleHTpudyre mnpu OCCKOHEUYHOM pa3BeJeHUU. 3HAYEHUE Sy HaXOJSIT,
UCIIOJIB3YS JIMHEHHYIO 3aBUCUMOCTh Mexay 1/S u C — KOHIIEHTpaIuen mojuMepa
myTeM noctpoeHus rpaduka (oTkiaaasiBas 3Hauenus C o ero abcerucce, a 1/s — mo
OpJIMHATE W, MPOBOJII TAKUM 00pa30M IMOJIYUYCHHYIO IPSAMYIO JI0 TIEPEeCceUeHs ee C
OpJIMHATOM, HaxXOAAT 1/Sg). 3aTeM ypaBHEHHUE JOTapu(PMUPYIOT U, TTOACTABIISAS Ty
W3BECTHBIC BeMIMHBI K, b 1 Sy, onpeaenstor mocneaosareabHo IgM, u M.



IMpunoxenue
Tadoauna 1. TepmoauHaMuyeckre BeJIMUYNHBI 1151 HEKOTOPBIX 3JIEMEHTOB M COeIUHEHM I
(AHZ,, (00p) — n3MeHeHHe SHTATBIMH (TEMUIOTH 00Pa30BaHKs) B CTAHIAPTHBIX YCIOBHAX; Soo. - CTAHIAPTHOE 3HAYEHUE SHTPOIINH;

AG (00p) - crangapTHOE 3HaYCHKE dHEepruu I nooca)

Bemectso AH 34 (06p), Sos: AG ° (06p), Bewectso AH 34 (06p), ST AG (06p),
kJIK/MOIb Jix/(momp*K) | KJK/Mois K JIK/MOITB Tix/(Monp*K) | KAUK/Moib
C (rpadun) 0 5.74 0 Ca(OH),(xp) |  -985.12 8339 89752
Ha (r) 0 130,6 0 CaO (kp) 635,09 38,07 603,46
0, (1) 0 205,03 0 HCI (1) -92,81 186,79 -95,30
Cly(r) 0 222,98 0 CH4 (1) -74,85 186,27 -50,85
CO (1) -110,70 197,48 -137,14 CoHa (1) 226,75 200,82 209,21
CO, (1) -393,51 213,66 -394,37 CoHs (1) 52,30 219,45 68,14
H,0 (1) 241,81 188,74 228,61 CoHs (1) 84,67 229,49 32,93
H,0 (k) -285,84 69,95 -237,24 CH3OH (1) -201,00 239,76 -162,38
NO () 91,26 210,64 87,58 CHOH (1) |  -234.80 281,38 -167.96
NO; (1) 34,19 240,06 52,29 C,HsOH (k) -274,98 160,67 -174,15
SO, (1) -296,90 248,07 -300,21 CeHs (1) 49,03 173.26 124,38
SO;3(r) -395,85 256,69 -371,17 CH3CHO (1) -166,00 264,20 -132,95
SO,Cl; (k) -394,13 216,31 -321,49 CaC,. o -59,83 69,96 -64,85
MgCOs(kp) -1095,85 65,10 -1012,15 CsH1206(xp) -1275,0 212,0 -911,0
MgO (p) 601,49 27.07 569,27 | CuHmOu(kp) | -2222,0 360,0 -1543,0




Ta6auua 2. TennoTsl CropaHus HEKOTOPHIX COeIMHEHUI B CTAHAAPTHBIX

yCJI0BHSAX
Bemmectso AH 04, BemectBo AH 04,
kJ[>x/MOJTb kJ>x/MOJITb

CH, (1) meTan -890,31 | C,H;N (1) -1768,15
CsHy4 (1) Tekcan -4163,05 | quMeTHIIAMUAH

CeHg (k) Oen30m -3267,58 | CsHsN (k) -2755,16
CioHg (xp) HAadTamuu | -5156,78 | mupuauH

C12H2011(xp) CesH7N (k) anmnmH -3396,2
caxapo3sa -5646,73 | C,HgO (k) rTanon -1370,68
C3HgO3 () rmunepun | -1661,05 | CgHeO (xp) penon -3063,52
CH,4ON, (xp) C (xp) yraepon -393,51
MOYEBHHA -634,05 | H,(r) BOmopon -285,83

Tabimua 3. CrtanaapTHbie 3JIeKTPOAHbIC MOTEHIHAIbI
B BOJHBIX pacTBopax npu 25°C

DJIEKTPOI DIIeKTpOHAs peaKIus 0°, B
Li*/ Li Li*+ e = Li -3,045
Ca®*/ Ca Ca®"™"+ 2¢ =Ca -2,866
Na‘/ Na Na'+ ¢ = Na -2.714
Mg/ Mg | Mg*+2e = Mg -2,363
A/ Al AP+ 3¢ = Al -1,662
Ti%*/ Ti Ti**+ 2e = Ti -1,628
Mn*/Mn | Mn*+2e¢ = Mn -1,180
Cr?*/ Cr Cr*+2e¢ = Cr -0,913
cr¥/ Cr Cr¥*+3e =Cr 0,744
Zn*l Zn Zn+2e = 7Zn -0,763
Fe?*/ Fe Fe?*+2¢ = Fe -0,440
Cd*/ Cd Cd**+2e = Cd -0,403
Ni%*/ Ni Ni**+ 2e = Ni -0,250
Pb*/ Pb Pb*+2e =Pb -0,126
Fe*/ Fe Fe¥*+ 3¢ = Fe -0,036
2H*/ H, H +¢.=%H, 0
Cu®/ Cu Cu**+2¢ =Cu +0,337
Cu'/ Cu Cu'™+e =Cu +0,521
Ag'l Ag Ag'+ e= Ag +0,799
Hg®*/Hg | Hg*+2e = Hg +0,854
Pt?*/ Pt Pt*"+ 2¢ = Pt +1,20
AU/ Au Au® +3e = Au 1,498
Au’/ Au Au'+ e = Au +1,691




Bomnpocsl k 3a4ety (4 cemecTtp)

1. IlpenmMeT u coaepkaHue TUCHUILIMHBI ««KAHATUTUYECKAST XUMUSD)Y,
OCHOBHBIE Pa3eJibl. 3HAYEHUE JUCIUIUIMHBI 111 MUIIEBOM TEXHOJIOTUU H
OXpaHbI OKPYKAOUIEN CPEBI.
2. OCHOBHBbIE TTOHSATUSI XUMUYECKOW TEPMOAUHAMUKH, TIEPBOE HAYATIO.
BHyTpeHHss sHeprus U sHTanblnus. TepMoxuMus. 3akoH l'ecca u ciiencTBus
13 HETO. TepMOXUMUYECKHUE PACUETHI.
3. KanopumeTtpusi. OnpeneneHne S3HEPreTHYECKON IEHHOCTH MUILIEBBIX
MPOAYKTOB U TOILINBA.
4. Bropoe Ha4ano TepMOAMHAMUKNA. DHTPOIHS U TEPMOAMHAMUYECKAS
BEPOSITHOCTh cUCcTeMbl. JHeprus ['muboca u ['enbmronbia. XumMudeckui
noTeHuan. TepMoauHaMuyeckure PaKkTopbl, ONMPEACIISIONIINE HAPaBIICHUE
Ipo1iecca.
5. Xumunueckoe paBHoBecue. KoHcTaHTa paBHOBECHS. Y paBHEHUE U30TEPMBI
Bant-T'odgda. Xumuyeckoe paBHOBECHE B TETEPOTCHHBIX CHCTEMaX.
N3MeHeHne KOHCTaHTBI PaBHOBECHS € TeMIieparypoil. [IpuHnum cMmemenus
paBHoBecus Jle [llarenbe.
6. ®azoBsic paBHOBecus. [IpaBuino ¢a3 'nb6ca. Ananuz ¢ha3oBoil AuarpaMmsl
COCTOSIHHS BOJBI.
7. 3axonbl Payns. D0yuMOCKONUS U KPUOCKOIIUS U UX TIPUMEHEHHE.
8. Huddysus u ocMoc B pactBopax. O0paTHBIN ocMoc. 3HaYEHHE
OCMOTHYECKOIO JABJIEHUS JUIsl TEXHOJOTMYECKHUX MPOLIECCOB.
9. Bzaummnas pacTBOpUMOCTb XuAKOCTEH. [IepBriil 3akoH KoHnoBasosa.
Juctunnsuust IBOMHBIX cMeceil. PekTudukarus.
10. Bropoii 3akoH KoHoBasioBa. A3€0TpOIHbIE CMECH, X IPUMEHEHUE U
METO/IbI pa3yie
11. 3akon pacnpenenenus Hepucra-Illunosa. Dxcrpakums 1 (hakTopsl,
BIIMSIOLIME HA CTENEHb IKCcTparupoBanus. [Ipoueccol SKCTpakuu B

TCXHOJIOTHH.



12. PacTBOpbI 251eKTpOAUTOB. [IpUUMHBI OTKIOHEHHS OT 3aKOHOB Payns u
Bant-I'odda B pacTBopax CHIIBHBIX 3JEKTPOUTOB. Crabbie AIEKTPOTUTHI.
3akoH pasz0apnenus OcTBaibia.
13. OcHOBHBIE MOJIOKEHUS TEOPUU PACTBOPOB CHIIBHBIX IEKTPOUTOB Jlebas
u [rokkens. AKTUBHOCTb, KO3((PUIIMEHT aKTUBHOCTH, MOHHAS CHJIa PacTBOPA.
Pa
14. DneKTpONnpOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB. Y IeJIbHAS U
HKBUBAJICHTHAs SJIEKTPONPOBOAHOCTh. KOHIyKTOMETpHS U €€ IPUMEHEHUE B
MUIIEBON TEXHOJIOTHUHU.
15. Onexrponnbie noreHunansl 1 IJC. KontaktHbeii, 1udPpy3noHHbId U
AIEKTPOAHBIN MOTEHIMABI B TaJIbBAHUYECKON LIETIH.
MexaHnu3M BOSHUKHOBEHHUS JBOMHOIO 3JiekTprueckoro cios (JI2C) na
MexdazHoi nmoBepxHoctu. Ctpoenue JIIC. DakTophl, BIUSIONIME Ha
BEJIMYMHY U 3HAK 3JIEKTPOJHOTO MOTEHIIHAATIA.
16. H3mepenue snekTpoaHoro noreHuuana. CTangapTHbIA BOJIOPOIHBIN
ANEKTPOoA. PsAa cTaHIapTHBIX 3JEKTPOJHBIX MOTEHIIMATIOB U BEIBOABI U3 HETO.
VYpasuenune HepHcTa 115 pacuera 3JIeKTPOAHOTO MOTEHIAAIIA.
17. Tumbl 2IeKTPOXUMHUYECKUX (TalbBaHWYeCKUX) 1ieneil. [Ipunnun paboTel u
CXEMbl XUMHUYECKHUX, KOHIICHTPALMOHHBIX U OKUCIUTEIIBHO-
BOCCTAaHOBUTENBHBIX LieneH, pacuet J/C.
18. Knaccuduxarus 31eKTpo0B. IAEKTPOAbI 1-T0 U 2-T0 pOAOB.
CranmapTHbIC U UHIUKATOPHBIC DJIEKTPO/IBI.
19. Metoast uzmepenust IJC. Ilpumenenue metona IJC (MOTEHIMOMETPUH )
B [IPAKTUKE aHAJIN3a MUILEBON TEXHOJIOTHUH.
20. Xumudeckas kuHeTuka. CKOpOCTh peakinu (CpeIHsIsl U UCTUHHAS).
DakTOpHI, BIUSIONINE HA CKOPOCTh PEAKIIUH.
21. 3aBUCUMOCTb CKOPOCTHU PEAKIIMU OT KOHIEHTPALMU. 3aKOH JIEHCTBYIOIIUX

Mmacc (3AM). KoncranTa ckopoctu. Ocobennocts npumenenus 3IM miis

TCTCPOTCHHLIX IMPOLCCCOB.



22. Kunetnueckas kiaccupuKalus peakiyii o MOJEKYISIPHOCTH U MOPSAKY.
Peakiuu Hys€BOro, NEPBOro U BTOPOro nopsAakos. [lepuon nomynpeBpalieHus.
23. 3aBUCUMOCTb CKOPOCTH PEAKIIMHU OT TeMIiepaTypbl. Teopusi akTUBHBIX
coynapenniit monekyn (TAC). DHeprus aktupanuu. Y paBHeHUs] AppeHuyca.
OcHOBBI TeopuH akTuBUpoBaHHOTO KoMmIuiekca (TAK).
24. Cnoxunble peakuuu. [lapannensHbie, mocienoBaTeabHbie, 00paTUMBIE,
COMNPSKEHHBIE M KOJICOATENbHbIE PEAKIUU.
25. lenuslie u poToxumuueckue mpouecchl. LlenHpie peakiiuu B IpUpoJE U B
TE€XHOJIOTHH.
26. Karanuz. O0uiye npuHLIKIB U BUAbI KaTalIn3a.
27. OcoOEHHOCTH TOMOT€HHOT'O U TETEPOreHHOTO KaTaln3a.
28. depMeHTaTUBHBIA KaTanu3, €ro ocobeHHocTtu. [Ipumenenue
(epMEHTOB B  MHILEBON TEXHOJIOTHH.
29. OnexrponHas teopus JIpronca
30. Teopust YcanoBuua u AppeHuyca.
31. CunbHble U cabble AJIEKTPOJIUTHI.
32. Knaccudukaiiys NorpemHocTe.
33. OCHOBHBIE NOHATUE TUTPUMETPUUECKOTO METOA.
34. MeToJ KHUCIOTHO-OCHOBHOI'O TUTPOBAHMSI.
35. TutpumMeTpUUECKHE METO b OKHCIIEHNE-BOCCTAHOBJICHHUS.
36. Pacdet noteHmana B TOUKE SKBUBAIICHTHOCTH.
37. AHanu3 OpraHNnYeCcKUX COCINHEHUMN.
38. Onpenenenue okuciauTesae (0OpaTHOE TUTPOBAHKUE WM TUTPOBAHUE TIO
OCTAaTKYy).
39. PabGouue pacTBOpbI U UHIUKATOPHI.

40. OmnpenenieHre BOCCTAHOBUTENIEH METOIOM 0OpaTHOTO TUTPOBAHUS.



IIpuMepsl BADUAHTOB HMTOrOBBLIX TECTOBBIX 3aJJaHUI
3agaHus npejaratoTcsi ¢ BBIOOPOM OJTHOTO MPABUIBHOTO OTBETA; YHUCIIO
BOIPOCOB B OJIHOM BapuaHnTte -10, 9rciio BapuaHTOB -8.
Bapuanr 1

|. Kakue u3 yTBEpKIEHUN COOTBETCTBYIOT CJIEACTBHUSAM U3 TEPMOXUMHUYECKOTO
3axoHa ['ecca:

1) rerutoBoii ddext peaknum (TDOP) paBeH Temnoram o0pa3oBaHHS HCXOIHBIX
BEILECTB;

2) TOP paBeH cymMme TeIUIOT 0Opa30BaHUs MPOJYKTOB PEAKIUH 33 BBIYCTOM
CYMMBI TEIJIOT 00pa30BaHUs UCXO/IHBIX BEIIECTB;

3) TOP paBeH cymMe TEIJIOT 00pa30BaHKsI MCXOTHBIX BEIICCTB 38 BEIYCTOM CyMMBI
TEIUIOT 00pa30BaHUs POAYKTOB PEAKIUH;

4) TOP paBeH cyMMe TEIUIOT 00pa30BaHUs HCXOIHBIX BEIIECTB 32 BEIUCTOM CYMMBI
TEIJIOT CrOPaHUs MPOIYKTOB PEAKLUU;

5) TOP paBeH cyMMe TEIJIOT CTOPaHHS WUCXOJHBIX BEIIECTB 32 BBIYETOM CYMMBI
TEIJIOT 00pa30BaHUs MPOLYKTOB PEAKIIUN?

Il. TIpum kakux 3HAYEHUAX KOHCTaHThI paBHOBecus K mporecc uaer B mpsMom

HalpaBJICHUM:
1) K<10™ 3) 10*<K< 1 5 K= -1?
2) K<1 4)K>17?

I11. Yucno creneHeit cBOOOABI B CUCTEME, COCTOSIICH U3 HACBIIIIEHHOTO pacTBOpa
cynbdara TUTHSA, €ro KPUCTAUIOB U MTAPOB BOJIBI, PABHO:

1)0 2) 3 3)1 4) 2 5) 4.

IV.  DkBuBaneHTHas >JIEKTPONPOBOAHOCTh pacTBOpa C €ro pasz0aBlieHUEM
(YMEHBIIEHUEM KOHIIEHTPALINH ):

1) ymeHbIaercs;

2) yBEIMYMBAETCS J0 MPEACIbHOIO 3HAUCHHUS,

3) cHavaja yMEHBIIACTCS, a 3aT€M YBEJIMUUBACTCS JI0 NPEACIbHOTO 3HAYCHNUS;

4) yMeHbIIACTCS 0 NPEAeTIbHOrO 3HAYCHHUS;

5) He U3MEHSCTCS.

V. AHTHOKCUJIAHT CHMXKAET CKOPOCTh MIPOIIECCOB OKUCIICHHMS OJiarofapsi:
1) yMEHBIICHHUIO TEIUIOTHI PEaKIIHH;
2) TIOBBIMICHUIO YHEPTHH aKTHBAIINM;
3) TOHMKEHUIO YHEPTHH aKTHBAIIHH;
4) TOBBIMICHUIO TETUIOTHI PEAKIIHH



5) NOHM)KEHUIO SHEPTUHU JUCCOLAALNH.

VI. BemecTBo, Ha HOBEPXHOCTH KOTOPOT'O MOTYT HAKAILTUBATHCS Pa3INIHBIC
KOMIIOHEHTBI, 3TO —
1) amcopOart; 2) amcopOTHB; 3) amcopOeHT; 4) copOTHB; 5) abpa3us.

VIIl. JlucmepcHas cuctema, B KOTOpod aucrnepcHas (asza - ra3, a JUCTIEepCHOHHAS
cpena - >KHJIKOCTh, Ha3bIBACTCS:
1) smynbcueit; 2) adposoisieMm; 3) renem; 4) CycrneH3WeH; 5) IMEHOM.

VIll. C noBbllieHHEeM KOHUEHTPAUM J00aBJIsIeMOro K 30/110 JIEKTPOJIUTA TOJIIIMHA
ABOMHOrO 3JieKTpu4eckoro ciaos (AI3C) nauyner:

1) yBeruunBarbesi; 2) yMeHbIIATBCS; 3) He M3MeEHMTCS;
4) cHavaJla yBeJIMYHUBATHCH, 2 IOTOM YMEHbIIATHCSH;

5) cHayajla yMeHBIIATHCSH, 2 IOTOM YBEeJIUYMBATHCS.

IX. Kakoil 531eKTpoNHUT-KOAryJISHT OBbICTpee pa3pymuT 3016 ZNS, MOTy4eHHBIN
B n30bITKe ZNCl):
1) NH4NOg3; 2) NaCl; 3) K;S; 4) NazgPOy; 5) FeCl; ?

X. Kakomy siBJI€HUIO COOTBETCTBYET JaHHOE ompenesieHue «BoiaeneHue BMC u3
pacTBOpa Mo BIUSHUEM 3JIEKTPOJIUTA Ha3bIBACTCS:
1) CUHEPE3UCOM; 2) KoalepBalue; 3) conoouIM3aNuei; 4)
KOaryJsiiuen; 5) BhICATIMBAHUEM?

Bapuanr 2
|. Ucnonw3ys ajig 0TBETa MPUBEAECHHYIO YJHEPreTUYECKYIO JUarpaMMmy, HaXOuM,
yTO TerioBoi 3 dext peakuun A +b - B

paBeH:

1) 150 xIx 4) 50 x/x
2) 100 xIx 5) 125 xJIx
3) 150 xIx

v

Xo00 peaxyuu
Il. Kakue u3 yTBep>KIeHHUI COOTBETCTBYIOT BTOPOMY Hadaly TEPMOIMHAMUKHU:
1) »HTpoIMS — NPUBEJCHHAS TEILIOTA MPOIIeCcCa;
2) SHTpoNHs — Mepa CBOOOIHOM SHEPTHH TPU TOCTOSTHHOM JIaBJICHUM;
3) sHTponHs — Mepa CBOOOIHOM SHEPTHH IIPU TIOCTOSTHHOM 00BEME;
4) SHTpONUS — YaCTh TEIUIOTHI, KOTOPYIO MOKHO MTPEBPATUTH B PadoTYy;



5) sHTpomHsa — Mepa HHPOPMAITUH O COCTOSTHIH CHCTEMBI.

I1l. Yucno creneneit cBOOOIBI B CUCTEME, COCTOSIICH U3 KPUCTAIIIOB OPOMUIOB

KaJIns 1 HATPHUA U UX HACBIIICHHBIX PAaCTBOPOB, PABHO!:
1)1 2) 2 3)3 4)0 5) 4.

V. DnektponBrkyias cuiia B 3JIEKTPOXUMHUUECKOHN 1Enu
Mg + FeCl,—» MgCl, + Fe paBHa:

1) 2,80 B 3)2,36 B 5) 1,92 B.
2)-1,92 B 4)2,80 B
3H21‘-ICHI/IH CTaHIAPTHBIX 3JICKTPOAHBIX IIOTCHIIMAJIOB

O Mg~ Mg=-2,36 B, @ re”"/pe=-0,44 B.

V. YcraHOBIIEHO, YTO ISl PEaKIIMU THIPOJIM3a Caxapo3bl
Ci2H2204; + HzoLceleoe + CsH1206

MOPSAOK HA €IMHUILY HUKE €€ MOJIEKYIsipHOCTH. [lopsaok peakiyu paBeH:

115 2) 2 3)3 4)0 5)1.

VI. JlucnepcHasi cucteMa, B KOTOpPOM W jgucriepcHast ¢daza, U JUCIEPCUOHHAs
cpena - )KUJIKOCTH, HA3bIBAECTCS:

1) aspozonem; 2)amynbcueid; 3) renem; 4) CyCneH3HeEH; S) MEHOM.

VII. BemecTBo, Ha MOBEPXHOCTH KOTOPOTO MOTYT HAaKAIJIUBATHCS PA3JINYHBIC
KOMITIOHCHTBI, HA3bIBACTCS:
1) ancopbat; 2) ancop6tuB; 3) abpasus; 4) copOTUB; 5) ancopOeHT.

VIIl. Kakoii u3 31eKkTpoauToB ObicTpee paspymuT 3056 Agl, moiydeHHbIH B
n3061TRe AgNO3!
1) KCI; 2) KNOg3; 3) NasPOy; 4) KyS; 5) NH4NO; ?

IX.VkaxkuTe AucnepcHyro CUCTEMY B CJIEAYIOIIEM Habope:
1) KCI; 2) Na,CO5.10 H,0O; 3) maiione3; 4)caxap; 5) macio.

X. Kakoe 13 cBOMCTBa OTCYTCTBYET Y HCTHHHBIX PAacTBOPOB MOJUMEPOB:
1) TepmoinHaMHuUecKasi yCTOMIMBOCTh; 2) HaOyxaHue; 3 ) TOMOTE€HHOCTb;
4) Gospliasi MOBEPXHOCTHAS SHEPTHUS;, 5) CIIOCOOHOCTH K TUATU3Y?

Bapuant 3
|. Kputepuii caMonpon3BOJIBHOIO MMPOTEKAHUS MPOLECCa — ITO:
1) MOBBILIICHUE PHTPOITUN CUCTEMBI;
2) TIOBBIIICHUE SHTAJIBITHH;
3) noHWKEHUE CBOOOTHOM SHEPIHUH;



4) MOBBIIIIEHUE CBOOOTHOW SHEPTHUH;
5) NOBBIIICHUE SHTAIBIINN U TIOHUKCHUE SHTPOIIUH CHCTEMBI.

Il. Yucno creneHeit cBOOOBI B CUCTEME, COCTOSIICH U3 KPUCTAIOB (PTOPUJIOB
KaJIUs ¥ KaJIbLIMsI, MX HACHIIEHHBIX PaCTBOPOB M MapOB BOJIbI, PABHO:

1)1 2) 3 3) 2 4)0 5) 4.

[11. TIpu pa3baBneHun pacTBOpa MEKTPOIUTA CPEAHMI KOADPUITUEHT
aKTUBHOCTH:

1) cTpeMUuTCs K HYJIIO;

2) CTpEeMHUTCS K CAMHHIIC;

3) cTpeMuTCs K OECKOHEYHOCTH;
4) He MCHSETCH.

V. Uemy paBHO 3JEKTPOABMIKYIIAS CUJIA B AJIEKTPOXUMUYECKON 1eH

Cr+3Ag"—>Cr* + 3Ag:
1) 0,06 B 3)-1,54 B 5)+3,14 B ?
2) +0,86 B 4)+1,54 B

3HaYeHUs CTAaHAAPTHBIX JIEKTPOJHBIX MOTEHIIMAIOB XpoMa U cepedpa paBHBI
cootrBeTcTBeHHO —0,74 B 11 +0,80 B.

V. Kakoe u3 BeIpakeHUI onpeenseT 3aBUCUMOCTb CKOPOCTH peakiuu V oT
KoHIIeHTpalu C pearupyronmx BelecTB U KOHCTaHThl cKopocTu K peakuuun

2CO + 0= 2COq:

1) V=K Cco* Cq, 4)V=2KC2_ *Cg

2)V=2KCéO *Co 5)V=KCéO*COZ?
— 2 2
3)V=KC 0 Co
VI. Ykaxute NoJISIpHBINA aICOPOCHT B PSAY CICIYIOIIUX BEIIECTB:

1) rmuna; 2) nopouiok kakao; 3) caxa; 4) NOJUCTUPOIT,
5) aKTUBHPOBAHHBIN YT OJIb.

VIIl. ducnepcHas cuctema, B KOTOPO# U mucriepcHas (aza, i JUCTIEPCHOHHAS
cpelia - )KUJIKOCTH, Ha3bIBAETCA:
1) aspozonem; 2)smynbcueit; 3) renem; 4) cycneH3ueH; S5) MEHOM.



VIII. TIpu cnmuBanuu ouens pazbasieHHbx pactBopoB NH,Cl u AgNO;

oOpa3yeTcst KOJUIOUAHBINA pacTBOP (THAPO30Jib) CIAESAYIOIIETO BEIIEeCTBA:
1) NH,OH; 2) HCI; 3) NH4;NOg3; 4) AgCl; 5) NH,CI.

IX. 3MeHHUTCS 11 B BO CKOJIBKO pa3 OCMOTHYCCKOC NAaBJICHUC 30JI, CCJIN paanycC
CT0 94aCTHUll YBCIINYUTCA B 3 pa3sa:

1) He u3mMeHuTcs; 2) yMeHbImHTCs B 9 pa3; 3) ymeHbIuTcs B 27 paz; 4)
yBeIMuHTCs B 27 pa3; 5) yBenuuuted B 9 pas.

X. Ha3zoBure nponecc, NpUCYIIUN TOJIBKO PacTBOPaM BBICOKOMOJIEKYJISIPHBIX
COCIMHCHHUM:
1) cenumentanwst, 2) quddysus; 3) mentusars;
4) naOyxanue; 5) KoaryJsiusi.



