MMHUCTEPCTBO HAVKHM U BBICIIIET'O OEPA30BAHM S POCCUMCKOU
OEJIEPALIN
denepanpHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE BBICILETO 00pa30BaHus
J{anbHEeBOCTOYHBIN (peaepabHbI YHHBEPCUTET

(ABDY)
HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKEHEPUM U MMAIIEBBIX CUCTEM»

COI''TACOBAHO YTBEPXJAIO
Hayunsrnii pyxoBoxutens OI1 Hupekrop IlepenoBoit nuxkeHepHOH MKOJIbI «MHCTUTYT
VA O6noTexHONIOT Ui, OMOMHKEHEPUH U MUILEBBIX CHCTEM)
(o O.M. Con i JLA. TexyTbeBa
(moanuce) (®HO0) (mommcs) (1.0. damumnmst)

«3»  HosOps 2022 .
PyxoBonutens OI1
Sty B.A Jlax
(moamirce) (OUO0)

YYEBHO-METOJINYECKHWI KOMILIEKC JACHUILJIAHBI

«AHAJINTHYECKAsA XUMHS U (PU3MKO-XUMHUYECKHE METO/IbI AHAJIN32»
Hanpasnenue noarorosku 19.03.01 buorexHnomnorus

npoduns «llumieBas OUOTEXHOTOTHI
dopma MoAroOTOBKH OYHAS

IlepenoBast MH>)KEHEpPHas MIKOJIA

«MHCTUTYT OMOTEXHOJIOTHI, OMOMH)KEHEPUH U TIUILEBBIX CUCTEM»
JlenapTaMeHT MUIIEBBIX HAYK U TEXHOJOTHU

Kypc 2  cemectp 3

neknuu 18  dac.

npakTuyeckue 3aHaTus 18 wac.

naboparopHbie padoTel 36 dac.

B TOM 4HcIIe ¢ ucrnonb3oBanneM MAO jiek.  /mp.  dac.
BCEr0 4acoB ayJAUTOPHOM HArpy3ku 72 dac.

B TOM YHCIIE C ucrosb3oBanneM MAO Jac.
camocrosiTenpHas pabora 27 yac.

B TOM YHCJIE€ Ha IOATOTOBKY K 9k3aMeHy 0 dac.

3a4eT ceMecTp

9K3aMeH 3 ceMecTp

YMKJI cocTtaBieH B COOTBETCTBUHM ¢ TpeOOBaHMAMHU 00pa30BaTENbHOTO CTaHJapTa,
CaMOCTOATENIBHO ~ ycTaHaBnuBaeMoro JB®Y, yTBepkAEHHOro IpUKa3oM peKTopa OT
22.03.2017 r. Ne12-13-485

YMKJI o6cyxneHa Ha 3acenaHuu JlenmapraMeHTa MHUILEBBIX HAYK M TEXHOJOTHH, TPOTOKOJ Ne
I or« 3 »10 2022r.
Hupekrop /[lenapramenTa nuieBbix Hayk U TexHonoruii T.A. Epiiosa

BnanusocTok
2022



AHHOTAIMS

y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCIIUTUINHBI
«AHamUTHYECKass XUMUS U (PU3NKO-XUMUIECKUE METOIbI aHATTN3a»
Hampasnenue noarorosku: 19.03.01 «brorexnomorus»

[Tpodunb «IlumeBast OMOTEXHOIOTHS

JuctumninHa «AHanuTruueckass XuMus U (GU3NKO-XUMHUYECKUE METOIbI
aHaM3a» BXOAUT B 0Oa3oByr dacth Onoka 1 (B1.5.05) yueOHoro mana
NOArOTOBKHM OakanaBpoB no HampasieHuto 19.03.01 buorexnonorus, npopuis «
[TummeBas 6uotexHonorusy, peanuzyemoro B coorsercteuu ¢ OC BO.

OOmmas TpyI0eMKOCTh JUCIMILIMHBI COCTaBsAeT 4 3aueTHbIC equHuIbl (144
9ac), OHa pean3yeTcsl Ha BTOPOM Kypce B TPETbEM CEMECTpE.

Y4yeOHBIM IUJIAaHOM TPEAYCMOTPEHBI JIeKIMOHHBIE 3aHsATus (18 wac.),
nabopatopHele  paboTtel (36  wac.),mpakTthueckme 3aHsATHs (18  wac.)
camocTosATeNbHas paboTa cTynenTta (27 vac.).

JucruninHa «AHaIUTHYECKass XUMUAS W (PU3UKO-XUMUYECKUE METOJIBI
aHallM3a» JIOTUYECKU M COAEPKATEIbHO CBS3aHa C TAKUMH KypcaMH, KaK « XUMUs
OMOJIOTUYECKU AaKTUBHBIX BemiecTBy, «lIpombiniuiennas skomorus», «llumieBas
xumusy, «OOmias mumeBas OuorexHonorus». CopepxkaHue IUCIHUILTAHBI
OXBAaThIBA€T KPYT BOIIPOCOB, CBSI3aHHBIX CO CTPOCHUEM U CBOMCTBAMHU PACTBOPOB,
OCHOBHBIMU TOHSTUSMHU U 3aKOHAMU aHATTUTUICCKON XUMHUH, TIOHATUEM O METO/IaxX
UCCIICIOBAaHMUSI XHUMHUYECKUX W OWOJIIOTUYECKUX CHCTEM, MeToJamMHu oTOopa,
MOATOTOBKM W TIPOBEIEHUS (PU3UKO-XUMUUYECKOTO aHAJIM3a MHUIIEBBIX OOBEKTOB,

KOJIMYECTBEHHOr0 00CYeTa U UHTEPIPETALIMHN PE3yIbTaTOB aHAIN3A.



MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU ST POCCUICKOM
OEJIEPALIMN
q)e,uepanbﬂoe ToCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'ILHOG YUPCKACHUC BBICIICTO 06pa30BaHI/I$I
«JlanbHeBOCTOYHBIIN (enepabHbIii YHUBEPCUTET»

(IBDY)

HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BAOMHKEHEPUM U MMAIIEBBIX CUCTEM»

COI''TACOBAHO YTBEPXJAIO

Hayunsrit pyxoBonutens OI1 Jupexrop IlepenoBoil unxeHepHoi mxousl «MHCTUTYT
VA OHMOTEXHOJIOT NI, OMOMHKEHEPHH U MUIEBEIX CHCTEM)
o O.M. Con i JLA. TekyTheBa

(monmuce) (®UO0) (moamuce) (M.0. ®amums)

«3»  HosOps 2022 T.
Pyxosonutens OIT
St B.A JIax
(momirch) (OHO)

PABOYAS TIPOT'PAMMA YYEBHOM JUCIHUIIIUHBI (PITY )
«AHAIUTHYECKAS] XUMHS U (PU3UKO-XUMHUYECKHE MEeTO/Ibl aHAJIN3a
Hanpagsnenue noarorosku 19.03.01 buorexnonorus

[Tpoduns «lluieBast OMOTEXHOIOTHS
dopma NOArOTOBKH OYHAS

Kypc 2 cemectp 3

nexryn 18 gac.

npakTHdeckue 3ansatus 18 gac

BCET0 ay/IMTOPHBIX YacOB HArpy3Kku: 72 yac.
caMmocTosiTenpHas pabota: 27 yJac.
pedepaTuBHbBIE paOOTHI

KOHTPOJIbHBIE paOOTHI

3a4eT - CeMeCTp

IK3aMeH — 3 CEMEeCTp

Pabouas nporpamma coctaBjieHa B COOTBETCTBUU C TPEOOBaHUAMU 00pa30BaTEILHOTO
CTaHJapTa CaMOCTOATENBHO ycTaHaBauBaeMoro /IBAOY, yTBepk1€HHOr0 MprUKa3oM peKTopa OT
22.03.2017 Ne113-485

Pabouast mporpamMmma o0CyK/IeHa Ha 3aceannu [lenapTamMeHTa MUIIEBBIX HAYK U TEXHOJIOTHH,
npotokos Ne 1 or« 3 » 10 2022 .

Hupexrop [lenapramenta T.A. Epmiosa

BnanusocTok
2022



OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /|

|. Padouasi nporpaMMa nepecMoTpeHa Ha 3aceganun Jlenapramenra:

[IpoTokoi oT « » 20 1. Ne

Hupextop JenapramenTa
(moamucp) (N.0. ®amwmns)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefanun Jemapramenra:

IIpotokomn oT « » 200 1. Ne

Hupextop JenapramenTa

(moamucs) (1.0. ®amunust)



AHHOTAIIUAS

JucuumnuHa «AHaTuTHYecKast XUMHS U (QU3HKO-XUMUYECKHE METOIbI
aHanguza» BXoauT B 0a3oByro dyacth Onoka 1 (b1.5.05.04) yueOGHoro miaHa
MOATOTOBKM OakanaBpoB no HampabieHuto 19.03.01«buorexnonorud. I[umesas
OMOTEXHOJIOTHS», peain3yeMoro B cooTBercTtBHe ¢ TpedoBanusiMu OC BO mno
JTAHHOMY HaIlpaBJICHUIO.

OOmas TpyT0eMKOCTh AUCIMILIAHBI cocTaBiseT 4 3adeTHbIX exuuull (144
4ac), OHA PeaTu3yeTcsl Ha BTOPOM Kypce B YETBEPTOM CEMECTPE.

JuctuninHa «AHaTuTHYeCKass XUMHUS U (DU3UKO-XUMHUYECKHUE METO/IbI
aHallM3a» JIOTUYECKU M COAEPKATEIHHO CBA3aHa C TAKUMHU KypcaMu, Kak «XUMHUs
OMOJIOTUYECKA aKTUBHBIX BemiecTB», «lIpomebluiennas skojorusy», «lluieBas
xumusy, «OOmas mnumeBas OuorexHonorus». CopepkaHWe AUCIHUILTAHBI
OXBAaTBIBAET KPYT BOMPOCOB, CBSI3aHHBIX CO CTPOCHHUEM U CBOMCTBAMH PACTBOPOB H
KOJUIOMJIHBIX CHCTEM, OCHOBHBIMHM TMOHSTHSIMM W 3aKOHAMU (PU3NYECKOW U
KOJUTOMTHOM XWMHH, TOHSITHEM O METOJaX WCCIECIOBaHUs XUMHUYECKUX U
OMOJIOTUYECKUX CHCTEM, METOJaMH OTOOpa, MOJATOTOBKU M MPOBEACHUS (DU3UKO-
XUMHYECKOTO aHajn3a MHUIIeBBIX OOBEKTOB, KOJIMYECTBEHHOrOo oOcuera U
MHTEPIIPETALNN PE3yIbTATOB aHAIN3A.

Heab: nate cTyeHTaM 0a30Bble 3HAHUS 10 aHATUTUYECKON XUMUH, KOTOPbIE
CoCcOOCTBOBaJIM Obl YCBOCHUIO MPOPUIMPYIOIIUX UCUUILINH, MOHUMAHHUIO H
OCBOGHHUIO METOJOB aHalu3a W 3aKjaablBalu Obl 0a3uc A Mocieayrouiei
MPAKTUYECKON PabOThI; MPUBUTH HABBIKM BBIIOTHEHUS OCHOBHBIX OMEpAIUil MpH
NpOBEJCHUHN  (U3UKO-XMMHYECKOTO OJKCIepUMEHTa W  OOY4YUTh IpaBHIIaM
00pabOTKH €ro pe3ysbTaToB.

3agaum:.
— Hay4UTh HCIOJIH30BATh 3aKOHBI TEPMOJAMHAMUKH M TEPMOIAMHAMHUYECKUE
CBOMCTBA COEOUHEHHM i1 OIpeneseHUs] BO3MOXXHOCTH U HAaIlpaBJICHUS

IMpoUECCOB;



— Hay4YWTb IPUMEHATh 3aKOHbl XUMHUYECKOW TEPMOJMHAMUKU IS
YIPaBICHUS XUMUYECKUM PaBHOBECUEM;
— HAY4YUTh T[OJb30BATHbCSA 3aKOHAMH XMMHYECKOM  KHHETUKH IS
HOBBILIEHHS] CKOPOCTU OCHOBHBIX M OJIOKMPOBaHUS TOOOYHBIX MPOIIECCOB;
— HAY4YUTh HCIIOJIb30BAaTh CBOMCTBA PA3IMYHBIX JUCIEPCHBIX CHUCTEM H
MOBEPXHOCTHBIE SIBJICHUSI B OMOTEXHOJIOTUU
— Hay4WTb I0OJIb30BAThCs JIAOOPATOPHOM MOCY/I0M, TOTOBUTH PacTBOPHL,
M0JIb30BAThCS MPUOOPaMHU M BBINOJHATH CTAaHAAPTHBIE JTAOOPATOPHBIE AHATIU3bI;
HAy4YUTbh NIPOU3BOJUTH AHATUTHYECKUE PACUETHI
Jljig ycrienHoro u3y4eHus AMCUMILINHBI « AHATTUTHYECKAsE XUMUS U (PU3UKO-
XUMHUYECKHE METOAbl aHalu3a» y OOydarolMXcsa JTOJKHBI ObITh C(HOPMUPOBAHBI
CJIEIyIOLIUE MPeIBAPUTEIbHbIC KOMIICTCHINH
— CHOCOOHOCTB K CAMOOpPTaHU3allui U CaMOOOPa30BAHHUIO;
— BIIAQJICHUE KYJIbTYPOH MBILIUICHUS, CIOCOOHOCTh K OOOOLICHHIO, aHAIU3Y,
BOCIIPUATHUIO MH(OpPMAIIMK, TOCTAHOBKE 1I€JIA U BBIOOPY MyTEH €€ TOCTUKEHUS;
— 3HAHUE OCHOBHBIX MOJIOKEHUH, 3aKOHOB W METOJOB (U3HKH, XHUMHUH M
MaTE€MaTHKH, BIaJICHUE OCHOBaMU (PM3UKO-MAaTEMaTUYECKOTO anmnapara.
B pe3synapraTe uM3ydeHUs JAaHHOM JUCHUIUIMHBI Y  OOyYaroluxcs
dopMupyroTcsa cienyroume odmenpodeccuoHalbHble W NpogecCHOHAIbHbIE

KOMIIETEHIUH (2JIEMEHThI KOMIIETECHIIH):

Kon n popmyampoBka Jtanbl GOpMHPOBAHUA KOMIIETEHIIMU
KOMIIeTEeHIIHH

COBpPEMECHHBIC METOJAbI U TEXHOJOTHUU (B TOM 4YHCIIC

3HaeT .
nH(OPMAaIMOHHBIE) B 00JIACTH aHATTUTUIECKON XUMHUH

OK-5 CIIOCOOHOCTBIO
HCIIOJIE30BAaTh

COBPEMEHHBIE METOABl U
TeXHoJoruu (B TOM

HCIOJIb30BaTh COBPEMEHHbBIE METObI U TEXHOJOTUH (B
Ymeer TOM 4uciae W WHPOPMAIMOHHBIE) B  00JacTu
AHAJTUTUYECKON XUMUH

qucIe
nH(pOPMaLIOHHBIE) B -
/. TEPMHHOJIOTHUEH, HaBBbIKAMH HCIIOJIE30BAHMS
npodeccnoHanbHOMI
COBPEMEHHBIX METOJIOB M TEXHOJOTMHW B 001acTh
NEeITEIbHOCTHU Bnaneer . N
AHAJIMTUYECKOU XUMHH B Tpo(hecCHOHaTbHOU
JIEATEILHOCTH
OIIK-2 cnocoOHOCTBIO U OCHOBHBIE 3aKOHBI B 00JIaCTH aHAJIUTHYCCKOM H,
TOTOBHOCTBIO 3naet METO/IbI MATEMATHYECKOTO aHAIHM3a U MOJICTTUPOBAHUS,
HCIIOJI30BAaTh OCHOBHEIC TEOPETHIECKOTO u AKCTIIEPUMEHTAILHOTO

3aKOHBI HUCCIICAOBAaHUA B 00J1aCcTH aHATTUTHYECKOH XUMUU




€CTECTBEHHOHAYYHBIX UCTIOJNb30BaTh  OCHOBHBIE  3aKOHBI B 001acTH

TUCIUILTUH B | yvyeer AHAIUTUYECKOM XUMHH, TPUMEHSATH METOJbI

npogeccuoOHaTBLHON MaTeMaTHYECKOT0 aHalM3a W MOJICIMPOBAHUS B

NeSITeNIbHOCTH, 00JacTl aHATUTUYECKON XUMHH

IPUMEHSTh METObI

MaTeMaTH4eCKOro .

AHAII3A - TEPMHHOIIOTHEH, HABBIKAMHU HCTIOJIL30BAHHS 3aKOHOB B

MOJICTTHPOBAHHS, 00JyacTi aHAIMTUYECKONH XUMUU B MpodecCHOHaTbHON

TEOPETHIECKOTO 4 | BIajeer | NesTeNbHOCTH, — NPUMEHSTh — METOIBI  aHAM3a,

KCTTEPHMEHTATHHOTO TEOPETUYECKOIO u OKCIEPUMEHTAILHOTO

P e — UCCIICIOBaHMS B 00JIaCTH aHATUTUYECKON XUMHUU
JaHHBIE O COBPEMEHHON (U3UYECKON KapTUHE MUpA,
POCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSAX B

3HaeT 00JacTy aHANUTUYECKON XUMHH, CTPOSHUE BEIEeCTBa

OIIK-3  crocobHoCThIO0 JUIL  TIOHMMasl OKpPYXKAaloIlero MHpa W SBJICHUS

UCIIOJIb30BaTh 3HAHUA O IPUPOIBI

COBPEMEHHOM - =

(usIecKoii KapTHHe UCITIOJB30BaTh 3HAHHUS O COBPEMEHHOH (U3UUECKOM
KapTUHE MUpa, IPOCTPAHCTBEHHO-BPEMEHHBIX

MUpA, POCTPAHCTBEHHO-

BpPEMCHHBIX Ymeer 3aKOHOMEPHOCTSIX,  CTPOCHMM  BellECTBA  JUIA
MOHUMAaHUS OKPYXKAIOIIEro MUPa U SBICHUIN MPUPOIbI

3aKOHOMEPHOCTSIX, .
B 00J1aCTH aHATUTUYECKON XUMUU

CTpPOCHHH BeILIeCTBa s

TOHMMAHHS TEPMUHOJIOTHEH,  CIIOCOOHOCTBIO  WCIOJIB30BAHUS

OKPYXKAIOLIEr0 MHpa U 3HAHUSA O COBPEMEHHOW (U3NYECKOW KapTHHE MHpA,

SIBJICHUH IPHPO/BI Brageer | MPOCTPAHCTBCHHO-BPEMEHHEIX 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEILECTBA JUII MOHUMAHHS OKpPY)KAOLIETo
MHUpa U ABJIEHUH MPUPOJBI B 00JIACTH aHAIUTUYECKON
XMMUU B IPO(HEeCCHOHAIBHON JesITeIbHOCTH

TIK-9 BIIAICHIEM OCHOBHBIE ~ METOJbl M  MpPHUEMBl  IPOBEICHUS

OCHOBHBIMH METOaMH U 3Haer AKCIEPUMEHTAIBHBIX UCCIECOBAHUI B aHAJTUTUYECKOMN

nprUeMaMi  TIPOBEICHUSI XAMHAN

HKCHEPUMEHTATbHBIX OPUMEHATh  METOAbl M IpHUEeMBl  IPOBEIEHUS

HCCIEN0BAHUM B CBOEH | YMmeer JKCIIEPUMEHTAIIBHBIX UCCIIETOBAHUM B aHAJTTUTUYECKON

npodeccnoHanbHOM XUMHH

obmacTu Brageer | HABPIKaMH HPOBEICHHS SKCIIEPUMEHTATBHBIX
UCCIICIOBAaHHUI B aHATUTHYECKONH XUMUH
CTaHJApTHbIE U CEePTU(UKALMOHHBIE HCIIBITAHUS

3HaeT CBIPBS, TOTOBOM TMPOAYKIWHW ¥ TEXHOJOTHYECKUX

[IK-10 - cIOCOBHOCTHIO IPOIIECCOB B 007aCTH aHATUTUYECKOH XUMHUH

MPOBOJIUTH CTAHAAPTHHIC OPOBOJUTH  CTaHAAPTHBIE U  CepTHU(PHUKAIMOHHBIE

U cepTH(UKAINOHHEIC Vieer UCTIBITAHUS ~ CBHIPBS, TOTOBOW  TMPOAYKIUH U

UCTIBITAHUS CBIPbS, TEXHOJIOTUYECKUX IpOIIECCOB B obnactu

FOTOBOM MNPOAYKIHUH U AHAJIUTUYECKON XUMUH

TCXHOJOTHICCKUX CIOCOOHOCTBIO ~ MPOBOJWMTH  CTAHAApPTHbIE W

IIpoNeCCoB Braseer cepTu(UKAIIMOHHBIE HWCIBITAHUS CBHIPbs, TOTOBOM
OPOAYKIIMM W  TEXHOJOTHMYECKHUX TPOIECCOB B

AHAJIIUTUYECKON XUMHUH




Jlnst hopMupoBaHUs BBIIIEYKA3aHHBIX KOMIIETCHIIUN B paMKaX TUCIUILIHHBI
«AHanuTU4ecKas XUMUs U (PU3UKO-XUMHUYECKHE METO/bl aHAIN3a» MPUMEHSIOTCS
CIIEYIOIIMEe METOAbl AaKTUBHOTO/ HMHTEPAKTUBHOTO OOydYeHHs: MpoOieMHas

JICKIIUA, MCTOA MAJIBIX I'PYIIIL, MHTCIIJICKT KAaPTHI.

ICOJEP KAHUE TEOPETUYECKOM YACTHU KYPCA

TeopeTndeckas yacTh Kypca BKIIOYACT B ce€0s JTEKITMOHHBIN KypC
B 00beme 18 uac.

Paznen 1. IlpeaMer IMCHMUIUIMHBI «AHAJIUTHYECKAST XUMHUA U (PU3HKO-
XHMHYeCKHe MeTO/Ibl aHAJIN3a» (6 4ac)

Tema 1. BBeaeHue B IMCHUIUVIMHY «AHaIUTHYECKas XUMUS U (PU3UKO-
XUMUYECKUE METOJIbl aHAIN3a» AHAIUTHUYECKAass XUMHUA KAaK HayKa O METOJax
Ka4eCTBEHHOTO W KOJWYECTBEHHOTO HCCIIEOBAaHUS COCTAaBa  BEUIECTB.
TeopeTnyeckre OCHOBBI JUCHUIUIUHBL (2 yac).

Tema 2.0cHoBbl Xxumuyeckoil  Tepmoamnamuku. IlepBoe Hauyano
TePpMOAMHAMUKHU (2 yac)

OcCHOBHbIE TOHATHUA XUMHUYECKOW TEPMOJIMHAMUKH, NEPBOE HAYajo.
BHyTpenHss sHeprus u sHTanmenus. Tepmoxmmus. 3akoH ['ecca m cineacTBus u3
Hero. Tepmoxumuueckue pacuetsl. Kanopumerpus.

Tema 3. Bropoe Ha4yajn0 TepMOAMHAMUKH. XHMHYECKOe paBHOBecHe(2
yaca)

Bropoe nawano tepmoamHamuku. TepMoguHaMudeckue oOpaTUMBbIE U
HEOOpaTUMbIE TMPOIECCHl. DHTPONUS W TEPMOJMHAMHYECKAsT BEPOATHOCTH
COCTOSIHUSI CUCTEMBI.

Xapaktepuctudeckue (PyHKIIMN ¥ TEPMOJIMHAMHYECKUE TTOTCHIIUAIIBI.
MakcumanbHas pabora npouecca. JHeprust ['u66ca u I'enpmromnbua. [lonstue o
XUMHUYECKOM TOTeHIuane. TepmoauHaMuueckue (akTopbl, OMpPEACIISIIONIre
HalpaBJICHUE IIpoliecca. BTopoe Hayano B OTKPBITHIX CHUCTEMax U B JKHUBBIX

OopraHmn3smMax.



KoHcTanTa paBHOBecHs, cOcOObI €€ BBIPAXKEHMSI U pacyeTa. YpaBHEHUE
nzotepMbl BanT-I'opda. Xumuueckoe paBHOBECHE B TIE€TEPOTE€HHBIX CHUCTEMaX.
[IpuHnmn cmemenus pasHosecuss  Jle lllarense kak ciencTBue BTOPOrO HAadasa

TCPMOANHAMUKH.

Pazgen 2. da3oBble paBHOBecHs U pacTBOpbl. KosuiuraruBabie
CBOMCTBA PacTBOPOB (4 yaca)
Tema 1. ®a3oBble paBHOBecUs(2 Yaca)

[IpaBumno da3 ['m66ca. Ananu3 $ha3oBoii TuarpaMmbl COCTOSIHUS BOJIBI.
JlaBneHue HACHIIIEHHOTO Tapa HaJl pacTBOpPOM. 3akoHbl Payms. DOyminockomnus,
Kpuockonusi U ux npumenenue. {uddys3us m ocmoc B pactBopax. OOpaTHbII
ocMOC. 3HA4YeHHE OCMOTHUYECKOTO  JIaBJIEHUS  JJisi  OWOJIOTHYECKUX |
TEXHOJIOTUYECKHUX MPOLIECCOB.

Jlekuust mpoBoguTcs ¢ ucnonb3oBaHneM MAQ: Kpyriaeli  CTON €
00CYXXJICHHEM MOJTOTOBJICHHBIX CTY/IEHTaMU JTOKJIAJ0B U MPE3CHTAIIH.
Tema 2. B3aumuass pacrBopuMocTh xuakocte. IIpoumece
NeperoHKu. JKCTpakmusa(2 yac)

IlepBoiii 3akoH KonoBamoBa. JIMCTWIUISINUSA JBOMHBIX CMECEH.
Pextudukanus. Brtopoit 3akon KoHoBasioBa. A3€0TpomHBIE CMECH, HUX
NPUMEHEHUE M METOAbl pa3lelICHHs] a3eoTPOINHbIX cMmeced. OrpaHHYeHHO
pacTBOpUMBIE KUIKOCTH. [leperonka ¢ BOASHBIM apoM.

3akon pacnpeneneHusi Hepucra-lllnnoBa. Dkcrpakuust U GakTopsl,

BJIMAIOIIHNEC HA CTCIICHDb OKCTPpAarupOBaHUA. PaCTBOpBI ra3oB B X KUIKOCTAX

Pazoen 3.  Onexmpoxumus (4 uaca)

Tema 1. PacTBOpBI 3/1€eKTPOJIUTOB (2 yac)
[IpuuuHbl oTKIIOHEHUS OT 3aKoHOB Paynsa u Bant-I'odda B pacTBopax
CWJIBHBIX DJIEKTPOJIMTOB. 3akoH paszbaBnenuss OcTBayibia JUIsT  CIa0bIX

SJICKTPOJIHUTOB. OCHOBHBIE TIOJIOKCHUS TCOPHUHU PACTBOPOB CUJILHLIX 3JICKTPOJIMTOB



Hebas u ['tokkens. AKTUBHOCTb, KOA(h(UIIMEHT aKTUBHOCTH, WOHHAs CHJIa
pacTtBopa.
VY nenbHas U 3KBUBAJIEHTHAS 3JEKTPONPOBOAHOCTh. KOHIyKTOMETpHS
U €€ IPUMEHEHUE B MMPAKTUKE aHAJIN3a MUILEBBIX CPE.
Tema 2. Danexrpoanbie noreHnuagbl u IC (2 gyaca)

Onexrpoansie noteHnuansl U DJC. KontaktHbii 1 AudQy3MOHHBIN
MOTEHIHAJIbI B TAJIbBAHUYECKOW ILenu. MexaHu3M BO3HHUKHOBEHHS JIBOMHOTO
anektpudeckoro cinos ([I2C) ma mexdaznoit mosepxHocTH. Ctpoenme J[OC.
@akTOpHl, BIUSIONINE HAa BETUYUHY U 3HAK AJIEKTPOJAHOTO NOTEHIMANA.

N3mepenue 35eKTpoaHOro mnoreHnuana. CranaapTHBIA BOJOPOAHBIM
ANEKTPOA. Psin cTaHAAPTHBIX 3JIEKTPOAHBIX IMOTEHUMAJIOB W BBIBOJbBI M3 HETO.
VYpaBaenue HepHera 1151 31€KTPOAHOTO NOTEHIMATA.

Tunel snekTpoxumudeckux 1ened. CxeMbl W NPUHUUIT PadOThI
AIEKTPOXUMUYECKUX AEMEHTOB, pacueT DJC. Tumnbl anexkTpooB.

Ilomenyuomempus u ee npumemenue 6 npaKkmuke aHaIU3A

nuuieevlx cucmem.

Pazoen 4. Xumuueckas kunemuxa u kamanus (4 vac)
Tema 1.@opmajgbHass KMHeTHKA. MeXaHM3Mbl XMMHUYECKUX PeaKIuii
(2 yaca)

[Mpeamer xumuueckoi KuHETHKH. CKOpPOCTh peakmuu (CpemaHsss u
UCTUHHAsA) U (HaKTOPBI, BIUAIONINE HA HEe. 3aBUCHUMOCTh CKOPOCTH PEAKIMH OT
KOHIICHTpAIuu, 3akoH jaectBytomux wmacc (3JIM). KoHcranTa ckopocTw.
Ocob6ennoctu mpumenenus 3JAM miis rereporeHHBIX mporieccoB. Kunernueckas
KIaccupuKalys Ppeakiuid MO0 MOJIKYJSIPHOCTU U MOPAJIKY. [Tepuon
MOJTYTIPEBPAIICHUS, €T0 CBSI3h C KOHCTAHTOM CKOPOCTH.

3aBUCHUMOCTh CKOPOCTH PEAKIMK OT TeMnepaTypbl. Teopus akTUBHBIX
COyJlapeHU MOJIEKYJ. DHEprus aKTHBAIlUM, CIIOCOOBbI €€ BBIYUCICHHUS. AHAIN3

ypaBHeHUs1 Appernyca. OCOOCHHOCTH KHHETUKH T€TePOTreHHBIX mporeccoB. J(udd



Cnoxuble peakuuu. [lapannenbHbie, ocienoBaTelbHbIe, 00paTUMBIE,
COMpsDKEHHBbIE U KojebarenbHble peakiuu. CraauiiHOE MpOTEeKaHUe Ipoliecca U
MOHATHE JIMMUTHpYIOIIEN ctaauu. Llennbpie peakunu. LlenHple peakiuym B XUMUA
JKUBBIX CHCTEM UM B TEXHOJOTMH. {DOTOXMMHUYECKHME pEAKUHUHU. 3aKOH
HSKBUBAJICHTHOCTH OMHINITeHA. KBAaHTOBBIM BBIXOJ. XHUMHUYECKOE BO3JICUCTBUE
W3JIyYEHUN BBICOKMX DHEPTUM. JIEKIIHsI TPOBOJUTCS C UCIIOJIB30BAHUEM JJIEMEHTOB
MAO (YVO-3, YO-4).

Tema 2. Karaau3 (2 yaca)

[TonoxXuTenpbHBIN, OTPUIATENIbHBIA KaTalu3 W aBToKaTanui. OOmue
OpUHIUIBL KaTanu3a. CrenupuIHOCTh U CEJIEKTUBHOCTh KaTajau3atopa. BiusHue
KaTaJu3aTOPOB HA DJHEPrUI0 AaKTUBAlMUA. [OMOrEHHBI, TETEPOrE€HHBIN W
MHKPOTI€TEPOr€HHbIA KaTtanu3. [IpuMepsl mpoueccoB Karajin3a B XUMHUU KUBBIX
CHUCTEM U B MUIIEBON TEXHOJIOTHH.

DepMEHTATUBHBIN KaTaiu3, €ro OCOOCHHOCTU. BiusHME BHEIIHMX
yCJIOBUI Ha (pepMEeHTaTUBHBIEC Tporiecchl. DEepMEHTHI B XUMUU KUBBIX CUCTEM U B

TCXHOJIOTHH.

|. CTPYKTYPA U COJAEP) KAHUE MPAKTUYECKOM YACTH
KYPCA
IIpakTnueckue 3ansaTusi (18 yac., B TOM 4ucIIe - 4ac.c NpUMeHeHueM

METO/I0B AKTHBHOI0 00y4YeHMNs)

3austue 1. [IpaBuna paboTel ¥ TEXHUKA O€30MACHOCTH B XUMHUECKUX
nabopaTopusax. AHAIUTUYECKHE PEAKIIMN KATHOHOB MEPBOM aHATUTHYECKOM
TPYIIIBI 0 KUCIIOTHO-OCHOBHOM Kitaccudukanuu.(2 Jac.)

3ansiTHe 2 AHATUTUYECKHUE PEAKIINA KATUOHOB BTOPOM U TPETHEMN
aHAIMTUYECKUX rpynibl. Pemenne pacueTHbIX 3a1a4 (3a1avyHukK 1).(4 yac)

3ansaTue 3TecT-koHTpOJIb 1 (aHATUTUYECKHUE PEAKIIUA KATUOHOB MEPBOM,
BTOPOI1, TpETheN aHANUTHYECKUX Ipynn). [IpakTHueckast 4acTh: aHAIU3 CMECU

katnoHoB [-11I rpynmn.(4 gac)



3ansTue 4 AHANUTHYECKUE PEAKIIMU KATUOHOB YETBEPTOM U MATON IPyIIIL.
Pemienne pacuetHpIx 3a/1a4 (4 4ac)

3ansarue STect-koHTpONb 2. KOHTpOnbHAs padoTa 1 (muceMeHHas).
AHanUTUYECKUE Peakliui KaTHOHOB IECTOU IpyIIbl. Perienre KOHTPOIbHBIX

3a7a4.(4 4Jac)

JlabGopaTopHusbie padoTsl (36 yac., B TOM unciae 36 yac.c npuMeHeHueM

METOA0B AaKTUBHOI'0 oﬁyqum{)

JlaGoparopnas padora Nel.KadecTBeHHbIN aHanu3. KauecTBeHHbI aHAIN3
KaTHOHOB M aHHOHOB. KauecTBEHHBIN XUMUYECKUI aHAJIN3 BEIIECTBA.. (4 Jac.)

JlaGopaTopHas padora Ne 2.0caautenpHoe TUTPOBAHUE.
ApreHTOMETPUYECKOE  TUTPOBAHHUE, THUOIMAHATOMETPUUYECKOE TUTPOBAHMUE,
MEpPKYpPOMETPUYECKOE TUTPOBAHUE, TeKcamaHopepparoMmeTpruueckoe(4 vac.)

Jlabopatopuasi padora Ne 3. ['paBumerpuueckuii ananu3. Kiaccudukamus
METOJI0OB TpaBUMETpu. Meton ocaxaeHus. I[Ipumepsl TrpaBUMETPUYECKUX
ompeesieHui. (4 yac.)

Jlabopatopuass paGora Ne 4.MHcTpymMeHTanbHble ((PU3MKO-XMMHUYECKUE)
METOJIbl aHaJIN3a. DJIEKTPOXMMHUUECKHE METO/Ibl aHanu3a. [loTeHnrnoMeTpudecKui
ananu3. [Ipsimast noTeHIIMOMETPUS U TOTEHIIMOMETPUIECKOE TUTPOBaHuUE.(4 4acio)

JlaGoparopuass paGora Ne S.Konaykromerpuueckud anHanu3. lIpsmas
KOHJIYKTOMETPHS U KOHTYKTOMETpUUECKoe TUTpoBaHue (4 dac.)

JlaGopaTopHasi pa6ora Ne 6.0nTnueckue MeTo bl aHaau3a. Knaccudukarms
ONTUYECKUX METONOB aHain3a. MOJEKYJSIpHbIA CIEKTPaJbHBIM aHaiu3 B
yIbTpadrOIETOBOM U BUIUMON 00J1acTH crieKkTpa.(4 Jac.)

JlabopaTtopnass padora Ne 7.Komopumerpus. @DOTOKOJIOpUMETPHS,
dboTtoanekTpokonopumerpusi.  KonmuecTBeHHbIH  (DOTOMETPUYECKUM  aHAIMS3.
Judbdepennmanbubrit dboTOMeTpUYECKUIA aHamus. OKCTpaKIMOHHO-

dboTomeTpuyeckuii ananuz. PoToMeTpuUecKoe TUTpoBaHue.(4 yac.)



JlaGoparopHasi padora Ne 8./lroMmuHecueHTHBIN aHanu3. CyIIHOCTh METO/IA.
Knaccudukanusa momuHecteHimii. ®OayopecueHTHbI  aHaiu3, OCHOBHBIE
XapaKTepUCTUKU U  3aKOHOMEPHOCTH JIIOMHHeEcUeHIMU. KoaumuecTBeHHBIH
(bayopeciieHTHBIN aHaIu3. DKCTPAKIIMOHHO-(PIIyOpECIIEHTHBIN aHanu3. (4 Jac.)

JlaGopaTtopnas padora Ne 9.Xpomartorpaduueckue METOAbl aHAIU3A.
HNonooOmennass  xpomatorpadus, ra3zoBas Xxpomartorpadus, KHUAKOCTHas
xpomatorpadus. BwicokodddekTrBHaAs KUAKOCTHAsE XpomaTtorpadus (JeKius

npecc-koHdepeHmus).(4 9aco)

I1l. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

Y4yeOHO-MEeTOAUYECKOE oOecrieueHue CaMOCTOSTEILHOU paboThI
oOyvarolmuxcss MO JUCHUIUIMHE «AHAJIUTHYECKass XUMHS» MPEICTABICHO B
[Tpunoxenuu 1 u BKiIto4aeT B ceO:

- TUIaH-Tpa(uK BBIMOJIHEHUSI CaMOCTOSITENIbHOM padOThl MO TUCIUIUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMbI BPEMEHHU Ha BBIMOJHEHHUE N0 KaXKI0MY 33JJaHUIO;

- XapaKTEepUCTUKA 3aJaHui Il CaMOCTOSITENIbHOW pabOThl CTYACHTOB U
METOMYECKUE PEKOMEH/IallUHU 10 UX BBIIIOJIHEHHUIO;

- TpeboBaHUSI K TPEACTABICHUIO U  OQOPMIICHUIO  PE3yJbTaTOB
CaMOCTOSATEILHON pabOTHI;

- KPUTCPHUHU OLCHKHU BBITTOJITHCHUA CaMOCTOSITEJIbHOM pa6OTBI.

V. KOHTPOJIb TOCTUXKEHWS IIEJIEM KYPCA

Ne | Kontponupyem OneHouYHbIE CPENCTBA -
i/ bIe MOYITH/ Komp! u aTansl popmupoBaHus HAMMEHOBAHUE
0 | paszensl / TeMbI KOMITETCHIINI TEKYIIUH | TIPOMEXYTOYH

JAUCHUITIIMHBI KOHTPOJI as arTrecranusa
b




Pazmen 1.

Xumuueckas
TEPMOJAMHAMUKA

Paszpen 2.
da3oBBIe
paBHOBECHS.
KonnurarusHeie
CBOICTBA
pPacTBOPOB

Paznen 3.
DIEKTPOXUMUS

Pasnen 4.
XuMuueckas
KHHETHKA U
KaTajaus

OK-5;
OIIK-2,
3; IIK-
9,10

YO-1-
cobeceno
BaHUE,
YO-2 -
KOJUIOKB
uyM,
I1P-6-
nabopar
opHasi
paborta

3auer
Bompocsr 1-18
I1P-1 -
HTOT'OBBIM TECT

YO-1-
cobeceno
BaHUE,
YO-2 -
KOJUTOKB
UyM,
I1P-6-
nabopar
opHast
pabora

3auer
Bomnpocsr 19-
36

I1P-1 —
UTOTOBBIN TECT

YO-1-
cobeceno
BaHHE,
YO-2 -
KOJIJIOKB
uyM,
I1P-6-
nabopar
opHast
pabota

3auer
Bormpocsr 1-65
I1P-1 -
HTOT'OBBIN TECT

YO-1-
cobeceno
BaHME,
YO-2 -
KOJIIOKB
uyM,
I1P-6-
nabopar
OpHast
pabota

3auer
Bomnpocsr 1-65
I1P-1 —
HUTOTOBBIN TECT

KOHTpOJ'H)HI)Ie U MCTOAUYCCKHC MAaTCpHaJIbl,

[MoKa3aTreim HEeOoOXOIUMBbIE

a TaKkKe KpHUTepuu

YMEHHM, HaBBIKOB

o0Opa3oBaTeIbHOM MPOTrpaMMbI TIpeicTaBiieHbl B [Iprioxkenun 2.

u

u

XapakTepu3yrolue dTanbl (HOpMUPOBAHMS KOMIIETEHIIMA B MPOLIECCE OCBOCHUS



V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
1. KpumradoBuy, B. U. dusnko-xuMudeckre METOIbI HCCIEA0BaHuUs /
Kpumradosuu B.U. - Mocksa :JlamkoB u K, 2018. - 208 c.: ISBN 978-5-394-
02842-7. - Texcr : anexktpoHHbId. - URL:
https://znanium.com/catalog/product/513811

2. Ananutnyeckas xumus: YueOnuk / Mosuan H.M., Pomanosa P.I'.,
['opoynoa T.C. - MockBa :HUI[ HNMH®OPA-M, 2016. - 394 c. (Bsicuee
oOpazoBanue: bakanaBpuat) ISBN 978-5-16-009311-6. - TekcT : 2JI€eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/431581

3. enncosa, O. H. Oprannyeckas XuMus: y9eOHO-METOIUIECKOE TTOCOOHE
JUIS. CAaMOCTOSITENIbHOM pPaboThl CTyAEHTOB HampasiieHus moarotoBku 19.03.01
(Buorexnonorus) / O. H. Jlenncosa, B. JI. ®omunsix, E. B. Tapacenko. - Homikap-
Omna : TToBOMKCKHIA TOCYJapCTBEHHBIN TEXHOJIOTUYECKUH yHUBEepcuTeT, 2016. - 84
c. - ISBN 978-5-8158-1734-0. - Tekctr : onektponsnbii. - URL:
https://znanium.com/catalog/product/1875789

4. JIypwe FO.1O., CripaBOYHUK 0 aHAIUTUYECKONH XUMUHU, MOCKBa, AJbsIHC,

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

JdonosHuTEILHAS JIUTEPATYypa
1. Xapurtonos 0.4, ®uznueckast xumus: yueouuk - M. : TDOTAP-
Menwua, 2013. - 608 c.
http://artlib.osu.ru/web/books/content_all/3042.pdfhttp://lib.dvfu.ru:8080/lib/item?
iId=Geotar:Geotar- ISBN9785970423905&theme=FEFU

2. HnmomutoB E.I'., ApremoB A.B., barpakoB B.B. ®uznueckas xumusa-M.:
W3 naTenbckuit LIEHT]P «AxaneMus, 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



https://znanium.com/catalog/product/513811
https://znanium.com/catalog/product/431581
https://znanium.com/catalog/product/1875789
http://lib.dvfu.ru:8080/lib/item?id=chamo:845239&theme=FEFU
http://artlib.osu.ru/web/books/content_all/3042.pdf
http://lib.dvfu.ru:8080/lib/item?id=Geotar:Geotar-
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

3. Kpuctnan I'. Ananmutudeckas xumus: B 2 Tomax. / mep. ¢ aHrL - M.:
BMHOM. JlaGopatopus 3nanuii, 2009. - (JIyumuii 3apyOexHbiii yaeOHuUK). - T.
1. - 623 c.http://window.edu.ru/resource/313/65313

4, Kpuctnan I'. Ananutuueckas Xumus: B 2 Tomax. / mep. ¢ aHria. - M.:
BMHOM. JlaGopatopus 3nanuii, 2009. - (JIyummii 3apyOexHbiii yaeOHUK). - T.
2. - 504 c. http://window.edu.ru/resource/314/65314

S. KpeuioB B.A., Ceprees [''M., Emumamera E.B. Wnudopmarmonnsie
pecypchl B aHanuTUYeCcKoW Xxumuu. CoBpeMEHHbIE TPEOOBaHUSA K OTYETY IO
HUP. DnexrponHsiil yueOHO-MeToMYecKuii koMruiekc. - Hwkauit HoBropos:
Huxeropockuit TOCYHUBEPCUTET, 2010. - 105

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

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HHTEepHET»

1. Hayunas anextpoHHast Oubnamoreka - http://elibrary.ru

2. DnektpoHHas oubimuoreka auccepranuii PI'B - http://diss.rsl.ru/

3. HudopmarnmonHo-nonckoBas cuctema denepaibHOr0O WHCTUTYTA

npombIiieHHON coOctBeHHocTrn (DOUIIC ) -  http://new.fips.ru/elektronnye-

servisy/informatsionno-poiskovaya-sistema/

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

5. baza nmnareHtoB BcemupHOil  opraHu3alMu  MHTEIUIEKTyaJIbHOU
COOCTBEHHOCTH (BOUC) PATENTSCOPE -
https://patentscope.wipo.int/search/ru/search.jsf

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

JlokajibHBIE ceTeBble pecypchl
1. CucremMa HOpMAaTHUBHO-TEXHUYECKOHN TOKyMeHTauuu "Texakcnept"

2. CIIC "KoncynbrantlIntoc" (mpoduib: YHUBEpCaTbHbIIN)


http://window.edu.ru/resource/313/65313
http://window.edu.ru/resource/314/65314
http://window.edu.ru/resource/046/74046
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/

3.  Crangaptsl ISO 10303

VI. METOAUYECKHUE YKA3ZAHUSA 1O OCBOEHUIO IUCHUITJINHBI

Teopetnueckas 4acTh TUCIHUIUIMHBI «AHATUTHYECKass XUMHUS U (U3HKO-
XUMUYECKAE METOJbl aHAIN3a» Ha JIEKIMOHHBIX 3aHATUAX, TaK KakK JIEKIUs
SBJIIETCSI OCHOBHOM (hopMoil 00yueHus1, TJe MpenojaBaTesieM JaloTCs OCHOBHbBIE
MOHATHUS AUCLIUILIAHBI.

IlocnenoBaTenpHOCTh M3JIOKEHUS MaTephalla Ha JICKIMOHHBIX 3aHATHUSAX,
HampasjiecHa Ha (OPMHUPOBAHHUE y CTYAEHTOB OPHUEHTUPOBOYHON OCHOBBI JIJIst
MOCJIEYIOIIEr0 YCBOCHUS MaTepHalia IPU CaMOCTOSATENbHOM padoTe.

[IpakTHyeckue 3aHATUS Kypca IMPOBOISATCS IO BCEM pasjenaM y4yeOHOH
nporpammsl. [TpakTuyeckue paboThl HampaBieHbl HA POPMUPOBAHUE Y CTYJEHTOB
HABBIKOB CAMOCTOSITEIBHOM HCCIIEIOBATENbCKON paboThl. B Xoae mpakThyeckux
3aHATHI OakajaBp BBITIOJHIET KOMIUIEKC 3aJaHWil, MO3BOJISIIONIUN 3aKPEIUTh
JIEKIIMOHHBIN MaTepHUai Mo U3y4acMOl TEME.

AKTUBHOMY  3aKpeIUICHUIO  TEOPETHMUYECKUX  3HAHUM  CIOCOOCTBYET
o0cCy>XJIeHHE MPOOJIEMHBIX ACMEKTOB JUCIUIUIMHBI B (JOpME CEMHUHAPA U 3aHITHH C
NPUMEHEHUEM METOJIOB AKTUBHOTO 00ydeHus. IIpu 3TOM mpOUCXOAMUT pa3BUTHE
HABBIKOB CAMOCTOSITENIBHOW HMCCIIEOBATENbCKOM AESATENBHOCTH B  MPOLECCE
paboThl C HAYYHOU JUTEPATYpPOMd, MEPUOJNYECKUMH HU3AAHUSAMU, (OPMHPOBAHUE
YMEHUSI apryMEHTHUPOBAHHO OTCTAaMBaTh CBOK TOYKY 3pPEHHUs, CIyIIaTh APYIHX,
OTBEYATh HA BOIIPOCHI, BECTU AUCKYCCHIO.

[Ipu Hanucanuu pedepaToB PEKOMEHAYETCS CaMOCTOSITEIbHO HalTH
auTepaTypy K HeMmy. B pedepare packpeiBaeTcs coaepKaHHE HCCIeayeMon
npobsiembl. PaboTa Han pedepaToM momoraer yriiyOuTh MOHUMaHUE OTACIIBHBIX
BOIIPOCOB Kypca, PopMUpOBaTh U OTCTAaMBATh CBOIO TOUKY 3pEHUS, TpUOOpeTaTh U
COBEpIICHCTBOBATh HABBIKM CaMOCTOSITEIBHOM TBOPUECKOM pabOThl, BECTH

aKTHUBHYIO MMO3HABATEIbHYIO padoTy.



I[J'IH MNPOBCACHUA TCKYHICTO KOHTPOJIA H HpOMe}KyTOqHOﬁ arTreCralnu
IMPpOBOAUTCA  HCCKOJBKO YCTHBIX OIIpOCOB, TCCT-KOHTPOJIBHBIX pa60T 141

KOJUIOKBUYMOB.

VIIl. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U N
HPOI'PAMMHOI'O OBECIIEYEHUSA

Jlumen3nonHoe mporpaMmHoe oOecredeHusi, ycrtaHoBieHHoe Ha [IK B

[Mxone 6I/IOM€I[I/IHI/IHI>I N UCIIOJIb3YCMOC B paMKaX OCBOCHHUA NUCHUIIIIMHBI:

HaumenoBanue IIporpaMMHOIO

Bepcus Ha3znauenue
KOMILIEKCa
Windows Seven Enterprice SP3x64 OnepannoHHas cucreMa
Eset NOD32 Antivirus 42761 | CPOACTBO OOHapyicHits
BPEIOHOCHBIX ITPOrpPaMM
Microsoft Office v2010 14.0.6029.1000 )
po(heCCUOHATTLHBIN TUTIOC OducHbIli TakeT
Microsoft Office
npodeccuoHanbHbIi mroc 2013 15.0.4420.1017 OducHsIil makeT
7-Zip 9.20.00.0 OO0yuaromiuii KOMIIEKC
porpaMm
AbbyyFineReader 11 110460 | OOyuaoumuii Kommieke
IporpaMm
CoogleChrome Bbpay3sep mist paboThI B
42.0.2311.90 cpeze WWW

VIlI. MATEPUAJTBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTIIAHBI

JIeKiMOHHBIE W TPAKTUYECKHE 3aHATUS MPOBOJATCS B  AyJUTOPHH,
OCHAlIeHHONW MYJIbTUMEIUWHBIM O000pYyJAOBaHHEM, CAaMOCTOATEIbHAas padboTa
CTYJIEHTOB B UYUTAJbHBIX 3ajlax Hay4yHOUl Oubmmoreke JIBDY u KOMIBIOTEPHBIX
knaccax Ilkonmel OuomenuuuHbl €O CBOOOAHBIM jaocTynoM. JlaGopaTtopHbie

3aHATUS TPOBOJATCS B Y4eOHOM mabopaTopv, OCHAIIEHHOW HEOOXOAUMBIM



o0opyaoBaHUEM (BBITSDKHOW IIKad, BOASHOW TEPMOCTAT, HACTOJIbHAsT MUHU-
neHTpudyra, crnekTpoGoTOMETp, BEChl TEXHUYECKHUE, BEChl aHanuTUyeckue, pH-

METP U JIp.), XUMUYECKON NOCYAON U PEAKTUBAMH.



HaunmenoBanne 000pyJ0BaHHBIX
IIOMEIIECHUN U ITIOMENIECHUN 111
CaMOCTOSITEIIbHOU PabOTHI

[TepeyeHb OCHOBHOTO 000PYAOBAHUS

JlekoHHas ayiuTopus,
OCHAIlICHHAs! MyJbTUMEIUTHBIM
KOMIIIEKCOM

r. BmaguBoctok, 0. Pycckuit, .
Asixe 1.10, ayn. M403, mmomanp
64 M2

DKkpaH ¢ atekTpornpuBogoMm 236*147 cm TrimScreenLine;
ITpoekrop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; IToxcucrema
CIIELUATTU3UPOBAHHBIX KpeTUICHUN 000opyI0BaHUS
CORSA-2007 Tuarex; IlomcucremMa BUACOKOMMYTAIIMH:
MaTpuuHblii kommyratop DVI DXP 44 DVI ProExtron;
ymmantens DVI no Butoit mape DVI 201 Tx/RxExtron;
[logcucrema ayAHMOKOMMYTAallMM W 3BYKOYCHJICHHS;
aKyCTHYECKasl cuctema s oTojouHoro Mourtaxa SI 3CT
LP Extron; uudposoiiayauonponeccop DMP 44 LC
Extron; pacmuupenue mist KouTposuiepa ynpasienus [PL T
CR48.

JlabopatopHasi ayauTopwus, T.
BuaguBocrok, o. Pycckuit, n. Asike
.10, ayn. M420, nnomans 74,6 m?

AxBaguctusuiarop 113-2205 (511/4); Becbl aHaTUTUYECKUE;
Becsl Jaboparopusie Vibra SJ-6200CE (HIIB=6200
r/0,11); BJIaroMep AGS100; JBYXJIy4€BOI
cnektpodoromerp UV-1800 mnpomsBoactBa Shimadzu;
ucrnapurenas porannonnsiii Hei-VAP Advantage ML/G3B;
MarHuTHas Memanka [129-6100 (10 mT); MarHuTHas
memranka [19-6110 M ¢ momorpeBom (5IIT); MIUTKA
HarpeBaTelbHAs  DJJEKTpUYECKas;  CHEKTPOPOTOMETp
UH(paKpacHbI IR Affinity-1S c Dypse
npeoOpa3oBanuem;xpomarorpad  xuakoctnoir  LC-20
Prominence co CHEKTPOPOTOMETPUYECKUM U
pedpakTOMETPUUECKUM JIETEKTOPOM; ueHTpudyra
nabopatopHast [123-6926 c poropom 10x5 wmu; Habop
J103aTOPOB  aBTOMAaTMYECKUX OKOXUM, HabOp CTYMOK
bapdopoBbIX, CTEKIISIHHAS M IUIACTHKOBas JiabopaTopHas
nocyna.

JlaboparopHas aynuTopus

r. Bmagusoctok, o. Pycckuit, 1.
Asikce 11.10, aya. L430, momans 70
M2

[llxad  BeITSDKHOHM, MeOens  yabopaTtopHasi,  BeChl
nabopaTopHble; MarHuTHasg Memanka [13-6100 (5 mr);
MarauTHas memanka [19-6110 M ¢ nmoxorpeBom (SmiT);
IUINTKAa HarpeBaTelibHas dJIEKTPUYECKas; XOJIOJUIbHUK
bapmaleBTUYECKUH, cnekTpodoToMeTp; KOMILJIEKT
nabopaTopHOi moCyAbl, HAObOp CTYMoK (aphopoBeIX ¢
NECTUKaMU; HabOop 103aTOPOB aBTOMATHYECKIX JKOXUM

UYuraneHble 3a51b6l Hayunou
o6ubmorexku IBOY ¢ OTKPHITHIM
JnocTynoM K pouay (kopmyc A -
ypoBenb 10)

Momno6iok 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 Mutepuner 500 Mo6ut/cek.

PabGoune Mecra g J0Aed ¢ OrpaHMYEHHBIMH
BO3MOYKHOCTSIMHA  3JI0POBbSI  OCHAIIEHBl JUCIUIESIMH U
npuntepamu  bpaiinsa;  o0opyaoBaHBL: NOPTATUBHBIMU

YCTpOﬁCTBaMH I YT€HUS IIJIOCKOIICYaTHBIX TEKCTOB,
CKaHUPYIOIUMHU n YUTAaIOIIUMHU MalllMHaMH
BUACOYBCININUTCIEM C BO3MOKHOCTBIO peryjaiannuun




LIBETOBBIX CIEKTPOB; YBEJIUYMBAIOIIMMU 3JIEKTPOHHBIMU
JyliaMu ¥ YJIbTPa3BYKOBBIMU MapKUPOBIIUKAMH.




[Tpunoxenue 1

MHUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHIS POCCUNCKOM ®EJEPALIUN
dezepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIEr0 POQPECCUOHATILHOTO 00pa30BaHUS

«JlabHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

HEPEJOBAA HHKEHEPHAS IIKOJIA

YYEBHO-METOJUYECKOE OBECHEUEHUE CAMOCTOSTEJIbHOM
PABOTBI OBYUAIOHINXCSA
Mo IUCIHUIIJINHC «AHAIUTHYECKASI XUMMA U (l)I/ISI/IKO-XI/IMI/I'—IeCKI/Ie METOdbI AaHAJHU3A»
Hanpapaenue noarorosku 19.03.01 buorexnosorust
npoduis «llumeBas OMOTEXHOTOTHS
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2020



Ilinan-rpadguk BbINOJHEHHSI CAMOCTOSITEIbHOI padoThl N0 TUCHUILINHE

Bun IIpumepHbIe
Ne Harta/cpoxkn N
CaMOCTOATEIbLHOM HOPMbI BpeMeHH dopma KOHTPOJIs
n/u BBLINOJTHEHUSA
padoThI HA BBLINOJHEHHE
IToaroroska
1 . .201 A 16 auer
— - pedeparoB
201 IToxaroroska
2 — Y A 10 auer
PE3CHTAINH
. .201 ITonroroBka k
3 —— - A 10 3ayer
KOJUIOKBUYMY

CamocrosiTenbHas paboTa 00eCreUrBaIOT MOJATOTOBKY CTYyACHTa K TEKYIIUM
ayIUTOPHBIM 3aHATHUSAM. Pe3ynbTaTrhl d3TOW IMOATOTOBKH MPOSIBJISIOTCS B
AKTUBHOCTHU CTYJICHTA Ha 3aHATHUSIX, BBIMTOJTHECHHBIX KOHTPOJILHBIX Pa0OT, TECTOBBIX
3aJlaHui U Ap. GOPM TEKYIIEro KOHTPOJISL.

Jl5ig peanuzanyy caMOCTOSITENIbHON paOOThI CO3/IaHbI CIIEAYIOIINE YCIOBHS:

1. CryneHTsl o0ecIieyeHbI uH(OPMAITMOHHBIMU pecypcamu
(yueOHMKaMHU, CITPaBOYHUKAM, YYEOHBIMH ITOCOOUSIMHT);

2. Jlns mpoBemeHWs TPAKTUYCCKUX W JIAOOPATOPHBIX 3aHATHU TIO
MpeAMETy UMEIOTCS MeToaudeckue mocoous. CTylIeHT MMeeT BO3MOXKHOCTH
3apaHee (C OINEpeKEHHEeM) TOATOTOBUTHCS K 3aHATHIO, OTBETUTh Ha
KOHTPOJIUPYIOIIHE BOTPOCHI, 1 OOPATUTHCS 3a IMOMOIIBIO K MPEIOJTaBaTENI0 B
ciiy4ae HeOOXOIMMOCTH.

3. PazpaGoransr KOHTPOJUPYIOIINE MaTepHuabl B BUJIC
CaMOCTOATENBLHBIX pabOT M B TECTOBON (hopMme, TO3BOJISIONIUE OTEPATUBHO
OIICHUTHh YPOBEHB MOJITOTOBKHU CTY/ICHTOB.

4. OpraHn30BaHbI eXKEHECITBHBIC KOHCYJIBTAIIUH.

CamocrosiTenpHas paboTa BKITIOYAET B CeOsI:

1. [ToAroTOBKY K MPAaKTHUECKUM 3aHATHSM;

2 [ToAroTOBKY K KOHTPOJIBHBIM paboTam;

3 [TonroroBky k 1abopaTopHBIM paboTam;

4. [TonroToBKy K 3a4eTy U 3aMEHY.

3) [Tnan-rpadvk BHIMTOTHEHUSI CAMOCTOSTEIIEHON PaOOTHI



Y. 1, cemecTp 2

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

«AHaJIUTHYECKAsl XUMHUS U (l)I/BI/IKO-XI/IMI/I‘IeCKI/Ie METOAbI aHAJIN3Aa)»

(36 uac)
Ne Jara/cpoxkn Bun IIpumepHbie | PopMa KOHTPOJISA
n/n BbIIIOJIHCHUS CaMOCTOSITEJIbHOMI HOPMBI
padoThI BpeMeHHU Ha
BbINOJIHEHHE
1 1-2 Henenu CamocTosTenbpHas 4 qgac Onpoc 1epe HauaIoM
4 cemectpa 2-TO paboTa ¢ KOHCIIEKTOM 3aHSATHS
U JIUTEPATYPOU 10 Pemenue
Kypca
teme 1 Paznena 1. pPa3HOYPOBHEBBIX 3a/1a4
(mepeuens 3a1a4y U
MPUMEPHI UX PEIICHHUS B
[Tpunoxxenuu 2)
2 3-4 nenenu CamocTosTenbHas 4 yac Omnpoc nepea HayaIoM
paboTa ¢ KOHCIIEKTOM 3aHATHS, PEIICHUE
U JIUTEPaTypoi Mo pPa3HOYPOBHEBBIX 3a/1a4
teme 2 Paznena 2. Kontp . paboraNel
3 5-6 Henenu CamocTosTenbHas 4 yac Omnpoc nepen HayaIoM
paboTa ¢ KOHCIIEKTOM 3aHSATHS, PEIICHUE
U TUTEPaTypoi Mo Pa3HOYPOBHEBBIX 3a/1a4
teMam 1-2 Paznena 2 3ammra 1a6. paboThl
Nel (TIP-6)
4 7-8 Henenmmn CaMocTosTeNbHAas 4 yac Onpoc mepe HauaIoM
paboTa ¢ KOHCIIEKTOM 3aHATUS, PElICHUE
Y JIATEPaTypoH 1o Pa3HOYPOBHEBBIX 3a/1a4
teme 1 Paznena 3 Omnpoc nepexn HayaIoM
3aHSATHS, PEIICHUE
Pa3HOYPOBHEBBIX 3a/1a4
3amuTa y1a6. paboThI
Ne2 (ITP-6)
5 9-10 venenu CaMocTosTenbHas 4 yac Omnpoc nepen HauaaoM
paboTta ¢ KOHCIIEKTOM 3aHATHS, PEIICHUE
Y JIUTEPaTypoi 1o pPa3HOYPOBHEBBIX 3a/1a4
teme 2 Paznena 3 Kontp. paGoTtaNe2
6 11-12 "Henenu CamocrosTensHas 4 yac KonTtp. paboraNe3
paboTta ¢ KOHCIIEKTOM
U JIUTEPATYPOU I10
TemaM 1-2 Paznena 3
7 13-14 nenenu CamocrosirenbHas 4 gac 3amqura 1a0.
paboTta ¢ KOHCIIEKTOM pabotsiNe3 (IIP-6)
Y JIUTEPaTypoi 1o
teme 1 Pa3nena 4
8 15-16 nenenu CamocrosTenbHast 4 gac 3amuTa 51a0. paboThI
paboTa ¢ KOHCIIEKTOM




U JIUTEPATYPOii 11O Ne4 (TTP-6)
teme 2 Pa3nena 4

9 17-18 wenenu CamocrosTenbHas 4 yac 3amuTa J1a0. paboThI
pa60Ta C KOHCIICKTOM NQS (HP_ 6)
U JIUTEPATYPOU 110 VO-3. VO-4

TemaM 1-2 Paznena 4

IToxaroroBxa coo0- 3auer (BOHp‘ K

menuii (YO-3,Y0-4) 3a4€Ty B
C MCTIOJIE30BAHUEM [Ipunoxenuu 2)
MAO

36 uac

TpeOoBaHuss K TPeACTABJICHHI0 U O(POPMJICHHIO Ppe3yJabTaTOB
CaMOCTOAATE/IbHON PadOThI

bonpmass wacte y4eOHOro wmarTepuasnia JIOJDKHa OBITH IpopaboTaHa
CTYJIEHTOM CaMOCTOSITeJIbHO, BHE ayAUTOPHBIX 3aHsATUN. CamocTosiTenbHas paboTa
CTYJICHTOB SIBJISIETCS HEOTHEMJIEMOM COCTAaBHOW YAaCThIO Mpoliecca MOATOTOBKHU
CIELHUAIIMCTOB.

ITon camocTosiTenbHOM pabOTOM CTyJeHTa MOHUMAETCSl YacTh Yy4deOHOU
MJIAaHUPYEMOM paboOThl, KOTOpasi BBIMOJIHSAETCS O 3aJlaHUI0 U TIPU METOAMYECKOM
PYKOBOJICTBE  TIperojaBarenisi, 0e3 ero  HEemoCPEeJCTBEHHOTO  y4acTHs.
CamocTtosiTennbHass pa0oTa HampaBieHA HAa YCBOEHUE CHUCTEMbl HAY4YHBIX U
npoecCHOHANbHBIX 3HAHUN, (OPMUPOBAHUE YMEHUN U HABBIKOB, MIPUOOPETECHUE
OMBITA CAMOCTOSITEIbHOW TBOPUYECKOU IEATETBHOCTH.

CamocTosiTenbHass paboTa CTYJEHTOB BKJIIOYaeT B €e0sl IMOJTOTOBKY K

1ab0opaTOpHBIM paboTaM, MOJATOTOBKY K KOHTPOJIBHBIM MEPOTIPUSTHSIM,

Kpurepuu onieHK# caMmocTOATENbHOI Pa0d0ThI
I[To Teme nnsg CaMOCTOSITEILHOIO W3YYEHHUSI CTYACHTHI OMpaIluBarOTCs
YCTHO, BBIMOJIHSIOT THCHMEHHBIE KOHTPOJIbHBIE pPabOThl, OIIEHUBAIOTCS IO
MATHOAILHOM CHCTEME.
Onenka «OTJIHYHO»

A) 3agaHue BBIOJHEHO MOJHOCTHIO.




b) Otuer/oTBET COCTaBIIEH rPaMOTHO.

B) OtBeTbl Ha BONPOCHI MOJTHBIE U TPAMOTHBIE.

I') Marepuan noHsT, 0CO3HaH U YCBOEH.

Ouenka «Xopouoy»

A), b) - Te ke, 4To U 1ipu o1ieHKe «OTIUYHOY.

B) Herounoctu B OoTBeTax Ha BOIMPOCHI, KOTOPbIE HCIPABISIOTCS IOCIE
YTOUHSIIOIIUX BOITPOCOB.

I') Marepuan noHsT, 0CO3HaH U YCBOEH.

Ounenka «Y10BJICTBOPUTEIBHO»

A), b - Te xe, uTto U npu oueHke «OTINIHOY.

B) Herounoctu B oTBeTax Ha BOMPOCHI, KOTOPHIE HE BCEI/Ia UCIPABISIOTCS
IIOCJIE YTOUYHSIOIIMX BOIIPOCOB.

I') Marepuain nmoHsT, 0OCO3HaH, HO YCBOEH HE JIOCTaTOYHO MOJIHO.

Ouenka «Heyn10BJ/IeTBOPUTEIBHO)

A) [Iporpamma He BBIIIOJTHEHA MTOJHOCTBIO.

b) YcTHBIM OTYET M OTBETHI HA BOMPOCHI HE MOJIHBIE U HE TPAMOTHBIE.

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



[Ipunoxenue 2

MUHHUCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHUS POCCUMCKOM
OEJIEPALINU
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIICHUES
BBICIIIETO MPO()ECCHOHATTBHOTO 00pa30BaHuUs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HHEPEJOBAS NHKEHEPHA S IIIKOJIA

®OH/I OHEHOYHbLIX CPEJACTB
mo JMCIIUIIJINHE «AHAIUTHYECKASA XUMHUS 1 (l)I/I3I/lKO-XI/IMI/I‘leCKI/Ie METOAbI aHAJINU3a»
Hanpasienue noarorosku 19.03.01 buorexnosorust
npodus «llureBas OMOTEXHOIOT U
®opmMa NOATOTOBKH OYHAS

BaaauBocTok
2020



MMacnmopt ®OC

o TMCOMIIJIMHE «AHaJauTHYECKasi XUMHUS U (l)l/l3l/IKO-XI/IMl/I‘IeCKI/Ie METOAbI

AHaJIu3a»
Koa u ¢popmynnpoBka dTanbl GOPMUPOBAHUA KOMIIETEHIHH
KOMIIEeTeHIIUH
3naer COBpPEMEHHBIE METOJbl M TEXHOJIOTHH (B TOM uncie
OK-5 CHOCOBHOCTRIO MH(POPMALIMOHHBIE) B 00JIACTH aHATTUTHYECKOW XUMUHU
Iggg;g;zziiz METOMBI 1 UCIIOJIb30BAaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTUH (B
Texnonornn (B ToM YMmeer TOM uHCle  H nHpOpMalMOHHBIE) B  00MacTH
AQHAJMTUYCCKON XUMUHU
qucie
HH(bOpMaHHOHHHe)U B TEPMUHOJIOTHEH, HaBBIKAMU WCTIOJIH30BAHUS
npogeccHoHaLHOI COBPEMEHHBIX METOJOB W TEXHOJIOTHH B 00IacTH
ACATCILHOCTH Brageer AHAJIMTUYECKON XUMHM B TIpOo(hecCHOHATBbHOU
JeSATEIIbHOCTH,
OIIK-2 criocoOHOCTBIO U OCHOBHBIC 3aKOHBI B 0O0JacTH aHAIUTHYECKOH
TOTOBHOCTBIO XUMHH, METOABl MaTeMaTHYeCKOTrO0 aHajuu3a |
UCIIOJIb30BAaTh OCHOBHBIC | 3HAET MOJICTTUPOBAHHUS, TEOPETHYECKOTO u
3aKOHBI OKCIEPUMEHTAIBHOTO  HCCIIEOBAaHUS B  00JacTH
€CTECTBEHHOHAYYHBIX AQHAJTMTUYECKOW XHMHUH
ANCIHILINH 5 B WCIIONIb30BAaTh  OCHOBHBIE  3aKOHBI B  00JlacTH
npoQeccHonabHOk AHAJIIUTHYECKON XUMHH, IPUMEHATH METOMbI
ACATEIILHOCTH, Ymeer MaTeMAaTHYECKOTO aHAIM3a U  MOJECIMPOBAaHHS B
HPUMEHATD MCTOBI 00J1aCTH aHAJTUTUYECKON XUMHUHU
MaTeMaTHIECKOTO y
AHAIM3A - TEPMHHOJIOTHEH, HABBIKAMH HCIOJIb30BaHUs 3aKOHOB B
MOJICITUPOBAHM, obmacTy  aHAJMTUYECKOH XAMHHA B
TEOPETHUYECKOTO 1 | Braxeer npopeCcCHOHATBLHONM ~ JIeATeNbHOCTH,  NPUMEHSThH
SKCIIEPUMEHTATBHOTO METO/IBI aHam3a, TEOPETUIECKOTO u
HICCIIeIOBAHHUS HKCIEPUMEHTAIBHOTO  HCCIIEAOBAaHUS B  00JIacTH
AQHAJIMTUYCCKOW XHMUH
JTaHHBIE O COBPEMEHHOM (U3NYECKON KapTHHE MUpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSAX B
3Haer 00JacTy aHAIUTUYECKON XUMHUM, CTPOEHHUE BEIlleCTBa
OIIK-3  criocoGHOCTBIO JUIs TIOHMMAasi OKpYXKAaloIlero MHpa M SBICHUS
WCTIOJB30BaTh 3HAHHUSA O IPHPOJIBI
&)ﬁgﬁgﬁﬁ;ﬂ KapTHHe UCIOJIb30BaTh 3HAHHUS O COBPEMEHHOM (U3UUECKOM
MHPa, POCTPAHCTBEHHO- KapTHHE MUpa, MPOCTPAaHCTBEHHO-BPEMEHHBIX
BpPEMEHHBIX Ymeer 3aKOHOMEPHOCTSIX,  CTPOCHHH  BeIleCTBa I
3AKOHOMEPHOCTSIX, TMOHMMAHHS OKPYKAIOIIETo MHPa 1 ABICHHUIT PHPOTIbI
B 00JIaCTH aHATUTHYECKON XHUMUH
CTPOCHUH BEIIEeCTBA IS
HOHMMAHHUS TEPMUHOJIOTHEH,  CIIOCOOHOCTbIO  HCHOJIB30BAHUS
OKPYXAIOIIEr0 MHpa U 3HaHHSA O COBPEMEHHOW (PM3MYecKol KapTHHE MHpa,
SIBJICHUH IPHPOIBI Brageer | "POCTPAHCTBEHHO-BPEMEHHEIX 3aKOHOMEPHOCTSIX,
CTPOCHUHW BEIIECTBA JUI MOHUMAHHS OKPY)KAIOIIETO
MHUpa U SBICHUI MPUPOIBI B 007aCTH aHATUTUYECKON
XMMHUH B IPOo(heCCHOHANBHON AEATETLHOCTH
I1K-9 BIAJCHAEM | o OCHOBHBIE =~ METOABl M  TPHEMBI  IPOBEACHHUS

OCHOBHBIMHM MECTOJaMHU H

AKCIEPUMEHTAIBHBIX UCCIECIOBAHUN B aHAJUTUYECKOU




[pUEMaMH  [IPOBEICHUS XUMUU
OKCHCPUMCHTANBHBIX OPUMEHSTH  METOAbI W TMPHUEMBI  MPOBEICHHUS
HCCIACAOBAHNHN B CBOCH | Yyyeer SKCIIEPUMEHTANILHBIX UCCIIEN0BAHUN B aHATMTUYECKOM
npodecCUOHATBHON XM
obactu
Bragcer | 1ABPIKAMA MPOBEACHIS OKCHEPHMEHTAIBHBIX
UCCIEOBaHUN B AHAIMTHYECKON XUMUU
CTAQHIAPTHbIE M  CePTH(HUKALMOHHBIE HCIIBITAHMS
3HaeT CBIPbS, TOTOBOM MPOLYKUMHM M TEXHOJIOTHYECKUX
MMK-10 - CHOCOBHOCTHIO IPOILIECCOB B 00JIACTH aHATUTHYIECKOH XUMUK
IPOBOAUTL CTAHAAPTHBIE IPOBOAUTL  CTAHJAPTHBIE U CEPTH(UKAMOHHEIE
U ceprU(HKALMOHHEBIE Vateer UCIIBITAHUS  CHIPbSI, TOTOBOM  HPOAYKLMH U
UCIIBITAHUS CBHIPb, TEXHOJIOTNYECKUX IPOLIECCOB B obnactu
rOTOBOM TNPOAYKIMH | AHAJIUTUYECKON XUMUHU
TEXHOJIOrMYECKHX CITIOCOOHOCTHIO IPOBOJHUTH CTaHIapTHBIE u
1IpoIeccoB Brazeer cepTU(UKAIMOHHBIE HCIBITAHUSA CBIPbs, TOTOBOM
HOPOAYKIMA M  TEXHOJIOTMYECKUX  IPOLECCOB B
AHATUTHYECKON XUMHHU

IlIkaJia oueHUBaHNUsI YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIU I
0 JUCHHUILINHE «KAHAJIUTHYECKAS XUMHUI»

Koa n Jrtansl GOpMUPOBAHUA KpHMTepuH NoKa3aTeJIn 0aJ1Ib1
¢opmynupoBka KOMIETEeHIIUH
KOMIIETCHIIUH
COBpPEMEHHBIC CriocobHOCTD 45-64
COBpPEMEHHBIE METO/bI U OTucaTh
METOIBI U | TEXHOJOTHH (B | COBpEeMEHHbBIE
3HaeT TEXHOJIOTUH (B TOM | TOM YHUCIIE METO/bI U
(moporos | yncine MH(OPMALIMOHH | TEXHOJIOTUH (B
BIN nH(pOpPMAaIMOHHbIE) | ble) B 001acTH TOM YHCJIE
OK-5 YpOBEHB) | B 00J1aCTH | aHATUTUYECKON | MH(POPMALIMOHH
aHAJTUTUYECKON XUMUHU ble) B 00JacTu
CIIOCOOHOCTBIO .
XUMHAA AHATTUTHYECKOU
UCTIOJIb30BaTh
XUMUHU
COBpPEMEHHBIE
p Ymenune CriocobHOCTD 65-84
METO/IBI " WCTIOJIH30BATh
MIPUMEHSITh MIPUMEHSITh
TEXHOJIOTUH (B COBpPEMEHHBIE
COBpPEMEHHBIE COBpPEMEHHBIE
TOM qrcie METOIBI "
METOBI H METOBI H
UHPOPMALIMOH | yMEeT TEXHOJIOTHH (B TOM
TEXHOJIOTHH (B | TEXHOJIOTUH (B
HBIE) B | (IpoABUH | yuclie u
s TOM YHCIIE U TOM YHCIIE U
npodeccuoHan | yTblif) MH(POPMAIMOHHBIE)
o nH(OPMALIMOHH | UHPOPMAIMOHH
bHOM B obnactu
. bie) B 00nacTu bie) B 00nacTu
JeSITeIbHOCTH aHAJTUTUYECKOU . .
AHATTMTHYECKOW | aHAJTMTUYIECKON
XUMHAA
XUMHHU XUMHHU
TEPMUHOJIOTHEH, Bnanenue CnocoGHOCTh 85-100
— HaBBbIKAMU TEPMHUHOJIOTHEH, | CHOPMYIHPOBAT
.\ | UCTIOJIb30BaHUS HaBBIKAMU b ¥ IPUMEHUTh
(BBICOKMIN)
COBPEMEHHBIX UCIOJIb30BAHUS | TEPMHUHOJIOTHIO,
METOIOB U | COBPEMEHHBIX HaBBIKH




TEXHOJOTHHU B | METOJOB U HCIIOJIB30BAHUS
obmactu TEXHOJIOTHH B COBPEMEHHBIX
aHAJTUTHYCCKOM obyactu METOJ/IOB H
XUMUHU B | aHAJINTHYECKOW | TEXHOJIOTUU B
npoeCCUOHATIBHO | XHUMHUH B obnacTtu
W IeATEIBbHOCTH, npo(heCcCHOHAb | aHATUTHYCCKON
HO XHUMUU B
JEATEIbHOCTH, pohecCUOHATb
HO
JICATEILHOCTH,
OCHOBHBIC CnocoOHOCTh 45-64
OCHOBHBIE 3aKOHBI
3aKOHBI B omnucaTh
B obyactu
. obyactu OCHOBHEIE
aAHAJTUTHYECKOI .
AHAJIMTUYECKON | 3aKOHBI B
XUMUH, METO/IbI
XHMUH, METOJEI | oOJracTu
MaTeMaTHYeCKOro .
3HAET MaTEMaTUYECKO | aHAJTUTHYECKOM
aHajmn3a "
(moporos ro aHajausa u XHUMHH, METOIbI
. MOJICJTUPOBAHUS,
BIit MOJICJIMPOBAHUS | MaTEMaTHYECKO
OBEHb) TEOpETIHECKoro. 1 ro aHajnu3a B
OIIK-2 yp AKCIICPUMEHTAIBHO | ' .
TEOPETHUYECKOIO | aHATUTHUCCKOMN
CITOCOOHOCTBIO r0 WCCIICIOBaHUS B
u XUMUHN
u oOiactu
. IKCIIEPUMEHTAI
TOTOBHOCTBIO aHAJTUTUICCKOM
BHOT'O
HCITOJIH30BaTh XUMUHU
OCHOBHLIC UCCJICTOBAHMS
HOBHEI
SAKOHEL HCII0JIb30BaTh YMeHue CnocoOHOCTh 65-84
OCHOBHBIE 3aKOHBI | IPUMEHSATH PUMEHSTh
€CTECTBEHHOHA
B 00J1acTH | 3aKOHBI B 3aKOHEI B
YUHBIX .
AHATMTUYCCKOU obiactu obiactu
JUCIHUILINH B . .
XUMHH, TIPUMCHSITH | QHATUTUYCCKON | aHATUTUYECKOM
npodeccuoHan | ymeer
o METOIbI XUMUH, XUMUH,
BHOU (nponBUH
. MaTEeMaTHYeCKOTO | TIPUMEHSTH MIPUMEHSATH
NESITETIbHOCTH, | YTHIN)
aHajan3a U | METOMBI METOIbI
PUMEHSTh
METOJIBI MOJICTTUPOBAHUS B | MATEMaTHYECKO | MATEMAaTHYECKO
obOmactu ro aHajau3a u ro aHajau3a u
MaTeMaTH4YEeCK .
aHAJTUTHIECKOM MOJICTTUPOBAHUS | MOJCITUPOBAHUS
Or0 aHajau3a u
MOJICTTHPOBAHU XHMUH
a TEPMUHOJIOTHEH, Bnanenue CriocobHOCTD 85-100
’ HaBBIKAMH TEPMHHOJIOTHEH, | chopMyTHpoBaT
TEOPETUICCKOT
R " HCITOJIb30BaHMS HaBBIKAMH b ¥ IPUMEHUTH
3aKOHOB B O0JACTH | HCTIONH30BAHUS | TEPMUHOJIOTHIO,
IKCIIEPUMEHTA .
HBHOTO aHAJTUTHIECKOM 3aKOHOB B oTpesieIICHUs U
XUMUHU B | oOiacTu IMOJIOKCHUS B
HCCJICIOBAHMS .
npodeccuoHalbHO | aHATUTHUYECKON | oOnactu
BIIaJICET W  JIeITCIbHOCTH, | XMMHUU B AHAJTUTHYECKOI
(BBICOKHMI) | IPUMEHSITD npodeccuoHanb | XUMUU
METOJbl  aHaliu3a, | HoM
TEOPETUIECKOTO H | IeATEITHbHOCTH,
AKCIIEPUMEHTANFHO | IPUMEHSTh
r0 MCCIEIOBAHHUS B | METO/IbI
o0iactu aHanmsa,
aHAJTUTHYECKOMN TEOPETUIECCKOTO
XUMUHU u




IKCIIEPUMEHTAI
BHOT'O
HCCIEI0BAHUS B
cBoeil obnacTh

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

TMOHWUMAaHHUS
OKpY>Karolero
MHpaA n
SIBIICHUMN
MPUPOBI

3HaHue CriocobHOCTD 45-64
OCHOBHBIX OOBSICHUTh
JTaHHbIE 0 .
. CBe/IeHUil 0 JTAaHHBIE O
COBPEMEHHOM . .
. COBPEMEHHOM COBPEMEHHOM
¢buznyeckoi . o
¢buznyeckoi ¢buznyeckoi
KapTHHE MHpa,
KapTUHE MHUpa, | KapTUHE MUDA,
MPOCTPAHCTBEHHO-
MIPOCTPAHCTBEHH | IPOCTPAHCTBEH
BPEMEHHBIX
3HaeT 0-BPEMEHHBIX HO-BPEMEHHBIX
3aKOHOMEPHOCTSAX
(moporos 3aKOHOMEPHOCT | 3aKOHOMEPHOCT
N B obnactu
BIif . X B o0yacTu X B o0yacTu
AHATTUTHYECKOU . .
YPOBEHB) AQHATTUTHYECKOW | aHAJTMTUYECKON
XUMUH, CTPOEHUE
XMMUH, XMMUH,
BEIIIECTBA ISt
CTpOEHHUE CTpOEHHUE
TOTMa BEILIECTBA JUIs BEILIECTBA JUIs
OKpY’KaroIIero
HOHUMas HOHUMas
MHUPa HABICHITL | pyikatolnero | okpysKatollero
MPUPOJIBI Py Py
MHpA ¥ SABJICHUS | MHUpA U SBJICHUS
OPUPOBI XUMHUH | IPUPOABI
Ymenne CriocobHOCTD 65-84
UCIOJIb30BATh
UCII0JIb30BaTh UCIIOJIb30BaTh
3HAHUS 0
. 3HaHUS O 3HaHUS O
COBPEMEHHOM . .
. COBPEMEHHOM COBPEMEHHOM
¢buznueckoi . o
¢busnueckoi ¢busnueckoi
KapTHHE MHpa,
KapTUHE MHUpa, | KapTUHE MUDA,
MPOCTPAHCTBEHHO-
MIPOCTPAHCTBEHH | MPOCTPAHCTBEH
BPEMEHHBIX
0-BPEMEHHBIX HO-BPEMEHHBIX
ymeer 3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCT | 3aKOHOMEPHOCT
(MpOJBUH | CTPOEHUU
o X, CTPOCHUU X, CTPOCHUU
YTBIi) BEIIEeCTBa VIS
BEIIECTBA /IS BEIIECTBA /IS
MOHUMAaHHUS
HOHUMAaHMS HOHUMAaHMS
OKPYIRAIOTIETo OKPYKAIOIIETO | OKPYXKAFOIIETO
MHpa U SBIEHUU DY N Py o
MHpa U ABJICHUH | MHpa U SBJICHUN
TPHpOBT ® | npuponst B MIPUPOJIBI B
obnacTtu bHb bHb
. obnactu obnacTu
aAHATTUTHYECKOU . .
AQHATTUTHYECKOW | aHAJTMTUYECKON
XUMUU
XUMHHU XUMHHU
TEPMUHOJIOTHEH, Bnanenue CriocoObHOCTB 85-100
CIOCOOHOCTHIO TEPMUHOJIOTHEH, | UCTIONb30BAHUS
WCTIOJIH30BAHUS CIOCOOHOCTBIO | 3HAHMS O
3HaHUS O | UCIIOJIL30BAHUSL | COBPEMEHHOM
COBPEMEHHOMN 3HaHUA O ¢busnueckoi
BJIaJIeeT ¢buznyeckoi COBPEMEHHOM KapTHHE MHpa,
(BBICOKHMH) | KapTHHE Mupa, | husnueckoin MIPOCTPAHCTBEH
MIPOCTPAHCTBEHHO- | KapTUHE MHUpa, | HO-BPEMEHHBIX
BPEMEHHBIX IIPOCTPAHCTBEHH | 3aKOHOMEPHOCT
3aKOHOMEPHOCTSIX, | O-BPEMEHHBIX X, CTPOCHUU
CTPOEHUU 3aKOHOMEPHOCT | BEIECTBa JUIs
BEIIIECTBA IS | 51X, CTPOCHUHU MTOHUMAaHHMSI




IMOHUMAaHUS BEIIECTBA A OKPYKAOIIIero
OKPY’KaIOIIEeTro MOHUMAaHUS MHUpa U SBJICHUHN
MUpa ¥ SBICHHUH | OKPYKAIOIIETO MIPUPOJIBI B
MIPUPOJIBI B | MUpa U ABJICHHH | 00iacTu
obactu MIPUPOJIBI B AHAIIMTUYECKOH
aHAJUTUYECKOM o0OJiactu XUMHHU B
XUMHH B | aHAJTUTHYECKON | MpOQeCcCHOHAb
MpoECCUOHAIIBHO | XUMHUH B HOM
H IesTENLHOCTH npodeccuoHalb | IEATETHbHOCTH
HOH
IEITEIbHOCTH
3Haunue Croco6HOCTE 45-64
OCHOBHBIX HAMETD
METOJIOB U IIPE/ICTABIICHHE
OCHOBHEIE METO/BI
IIPUEMOB 00 OCHOBHBIX
u MIPUEMBI
3HAeT MIPOBEICHHS METOoJax U
MIPOBEICHUS
(moporos 9KCIIEPUMEHTAJl | pUeMax
. AKCIICPUMEHTAIIbH
I1K-9 BIN . | BHBIX MIPOBEICHHS
BIX MCCIIEIOBAHNN .
BIIAZIEHAEM YpOBCHB) . | UCCIIETOBAaHMM B | SKCIIEpUMEHTAIT
B  aAHAIUTHYECKON .
OCHOBHBIMH aHAJUTUYECKOH | BHBIX
XUMUAH .
MeTOHaMH | XAMHUHA HCCIIEOBAHUI B
npueMaMu aHAJIUTUYECKOMN
MIPOBEICHUS XUMUH
3KCHEPUMEHTA YMenue CnocoGHOCTh 65-84
JIBHBIX PUMCHSITh PUMCHSITh
HCCIIEN0BaHUN METOIBI U METOIBI U
N MIPUMCHSIT
B CBOEH MIPUEMBI MIPUEMBI
METOJIbI M TPUEMBI
npodeccruoHan POBEJICHUS POBEJICHUS
o ymeeT MIPOBEICHUS
BHOI 00acTH IKCIIEPUMEHTAT | SKCIICPUMEHTAIT
(MpoABHH | DKCIIEPUMEHTAIbH
I1K-9 . . | BHBIX BHBIX
YTBIN) BIX MCCIIEJOBAaHUNI . .
BIIAJICHAEM . | mccnegoBaHuUi ¢ | UCCIEIOBAHUN C
B AHAIUTHYECKON N N
OCHOBHBIMH I y4eTOM 3HaHHUH | y4eTOM 3HaHUU
METOJaMH U B 00JacTH B 00JacTH
nprueMaMu AHAIMTUYECKOH | aHATUTHYECKOMN
MIPOBEICHUS XUMUH XUMUH
AKCIIEPUMEHTA Bnagenune CrocoOGHOCTE 85-100
JIBHBIX HaBBIKAMH MIPOBEICHUS
HCCIIEN0BaHUN MIPOBEICHUS CTaH/IaPTHBIX U
B CBOEH HaBBIKaMH CTAaHIAPTHBIX U | cCepPTH(HUKAIIMOH
npodeccruoHan MIPOBEICHUS cepTU(UKAIMOH | HBIX UCIBITAHUN
BHOI 00acTH | Biageer SKCIEPUMEHTAIbH | HBIX UCIIBITAHUMN | CHIPbS, TOTOBOM
(BBICOKHMI) | BIX HCCIICJOBAHHUM | CHIPbS, TOTOBOM | TPOAYKIIUU C
B AHAJIWTHYECKOW | MPOIYKIUU C y4€TOM 3HaHUH
XUMUHU y4eTOM 3HaHHWi | B 00JIacTH
B 00JacTu aHAJIUTUYECKOM
AHAIIUTUYECKOH | XMUMHUH
XUMUAH
[1K-10 " | spaer CTaHJapTHbHIE U 3HaHue Croco6HOCTE 45-64
CIOCOOHOCTBIO (oporos cepTU(UKAIIMOHHBI | CTAHIAPTHBIX U | UMETh
MIPOBOJIUTH - P € HCIBITaHUA cepTu(UKAIMOH | MPEICTABICHHE
CTaHJapTHHIC U CBIPbSI, TOTOBOM HBIX HCHBLITAHUH | 00
YPOBEHD)

cepTU(HUKAIIO

NPOAYKLIHH U

CBhIpbsl, TOTOBOM

CTAHJAPTHBIX U




HHBIE TEXHOJOTHYECKUX | MPOAYKIUU U | cepTU(UKAIIOH
HCIIBITAHUS MPOIIECCOB B TEXHOJIOTUYECKH | HBIX UCIIBITAHUI
CBIPBS, o0JacTu X TIPOIIECCOB B | CBIPbHSI, TOTOBOM
TOTOBOH aHAJIUTUYECKOM o0OJactu MPOYKIIUU U
OPOAYKIMH U XUMUH AHAJIUTHYECKON | TEXHOJOTHYECK
TEXHOJIOTHYEC XUMHH UX MPOIECCOB B
KHX TPOIECCOB obnacTu
aHATUTHYECKOU
XUMUH
Ymenue Croco6HOCTE 65-84
MIPOBOHTH
MIPUMCHSITh MIPOBOHUTH
CTaHJapTHBIC U
CTaHJApTHBIC W | CTAaHAAPTHHIC U
CepTHQUKAIHOHHEL cepTudUKaIoH | cepTHPUKAIMOH
€ UCIBITAaHUS P P
. Hbl€ HKCIBITAHUSA | HBIE UCIIBITAHUS
yMeeT CBIPBSI, TOTOBOM . o
CBIPBSI, TOTOBOH | CHIPBS, TOTOBOM
(MpoABHH | MPOAYKIMHU U IPOIVKIMK  H | HpOyKIHH K
YTBIN) TEXHOJIOTHYECKUX POAYK POAYK
TEXHOJIOTUYECKH | TEXHOJIOTHYECK
MPOIIECCOB B
X TIPOIIECCOB B | UX IPOIIECCOB B
obJjacTu
o o0OJacTu o0OJacTu
aHAJIUTUYECKOMN . .
AHAJUTUYECKON | aHAJTIUTUYECKOM
XUMUAH
XUMHH XUMHH
Biagenune Croco6GHOCTE 85-100
CIIOCOOHOCTBIO HaBBIKAMA IPOBEIICHUS
MIPOBOJIUTH MIPOBEICHHS CTaHJAPTHBIX U
CTaHJIapPTHBIE U CTaH/IAPTHBIX H | CePTHPUKAIMOH
cepTU(UKAIMOHHBI | CEPTH(PUKAIMOH | HBIX MUCTIBITAHUMA
€ 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 eI TeTbHOCTH HOM JIeSITCIbHOCTHU
EATENBHOCTH

IIpumepHbIN NepevYeHb OLEHOYHBIX CPEICTB

IIpoMe:kyTOYHAs aTTeCTALMSA CTYACHTOB.

[IpoMexxyTouHasi arrecranus CTYACHTOB IO JUCLMIUIMHE IPOBOJIUTCS B
COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu sasisercs
00s13aTENLHOM.

3auver (CpeacTBO MPOMEKYTOUHOrO KOHTPOJSI) — 3aJaHusl K

3a4eTy



Ik3ameH (CpeacTBO MPOMEKYTOYHOTO KOHTPOJIS) — BOIIPOCHI K
AK3aMEHY

Texkymas arrecramusi CTyaeHTOB. Texyiias aTrTecTalusi CTYACHTOB IO
JTUCITUTIIMHE TTPOBOJIUTCS B COOTBETCTBHUH C JIOKAJIbHBIMA HOPMATHUBHBIMU aKTaMU
JIBOY u sBisgercs o0s13aTeIbHOM.

IIpuMmepHbIi nepevyeHsb OeHOYHBIX cpeacts (0OC)

|. YcTabiit onpoc.

CobGecenoBanne (YO-1) (CpeacTtBo KOHTPOJII, OPraHM30BaHHOE Kak
cnenuanbHas Oecela mpernojaBaTeis ¢ OOy4arolIUMCS Ha TEMbl, CBS3aHHBIE C
M3y4yaeMoOW JUCHUIUIMHOW, M pPacCUYMTAHHOE Ha BBIACHEHHWE OObeMa 3HAHUU
oOy4aromnierocs 1o omnpeeIeHHOMY pasiely, TeMe, npodieMe u T.1.) - Borpocsl
1o TeMaM/pasjenam AUCIUTLINHEI.

2. KontponbsHas pabora (ITP-2) (CpenctBo KOHTpOIISI, OpraHU30BaHHOE KaK
caMoCToATeNbHAsg paboTa O0y4arolMXCsi MO TeMaM Kypca M pacCUYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHWI 00ydYaromlerocs Mo ONpeAesIEeHHOMY pas3fely, TeME,
npoOsemMe | T.I1.) — 00pa3Ibl BAPUAHTOB KOHTPOJIBHBIX PadoOT.

3. KomnokBuym (YO-2) CpeacTBO KOHTPOJISI YCBOCHUSI y4eOHOTO
MaTtepualia TeMbl, pa3/esa Uik pa3aeiaoB JUCIUIIINHBI, OPraHU30BaHHOE KaK
ydeOHOe 3aHATHE B BUJIE COOECEIOBaHUS MPEnogaBaTess ¢ 00yJarommuMHCs) -
Bomnpock! o Temam/pasienam TUCIUTIIUHBI

4. JJTabopatopnas padota (I[1P-6). CpencTtBo KOHTPOJISi YCBOCHUS Y4E€OHOTO
MaTepHuaa TeMbl, pa3/ielia Wik pa3iesIoB TUCIUIUIMHEI, OPTaHU30BAaHHOE KaK
AKCTIIEPUMEHTAIIbHOE YUeOHOE 3aHsTHE.

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

6. Pa3zHOypOBHEBBIC 3a/1aud, PEKOMEHIyEeMbI€ ISl CAMOCTOSITEILHON
pabotel mo aucuurumuae (ITP-11)-

3amauu ¢ npUMepaMu PEIICHUN MPUBEIECHBI HIXKE.



Pa3HoypoBHeBbIe 3aJa4M, PEKOMEHIyEMbIe JIJIsl CAMOCTOATEIHHONU PabOThI

110 AMCHHUIIIINHC «AHaIUTHYECKAsT XUMUS U (I)I/IBI/IKO-XI/IMI/I‘-ICCKI/IC MCTOJbI

aHaIn3a»:

1. MHorue MUKpOOPTaHU3MBI, BKITIOUAs! IPOMKIKH, MTOJIy4at0T HEOOXOIUMYIO

OHCPI'UIO B pC3YyJIbTAaTC C6pa}KI/IBaHHH TJIFOKO3bI B OTaHOJI:

C6H1206 (Kp) - 2 C2H50H ()K) +2 C02 (F)

BBIYKCIHMTE KOTMIECTBO TEMIOTHI AH® | KOTOPYIO APOKIKH MOIYYaroT U3 1 MOJIb

rI0K0361. CpaBHHTE TIOJYYEHHBIN pe3yasrar ¢ AH® peakiuu:

C6H1206 (kp) + 6 O2— 6 C Oz (1) + 6 H20 (k). lanHble 11 pacu€ToB

BO3bMUTE U3 Tabi. 1 [Ipunoxenus.

2. Hatimute TennoBoit 3¢ ekt peakiuu (a), €clii U3BECTHBI TEIUIOBbIC 3(PPEKThI

peakiuii (6) (tabmn.1). Tabmumna 1

3amaua

Peakuus (a)

Peaxrus (0)

2

CH4+Cl, = CH3CI + HCI

CH;ClI(r) + 3/2 O,= CO; + H,0 () + HCI
—687,0 kIx
H, + % O2= H,0 (k) — 285,84 x/Ix
Y2Hy + Y4Clp = HCI - 92,5 x/Tx
CHj+ 20,= CO; + 2H,0 (3x)—890,31 x/Ix

2C +2H,= CoH4

CoHs + Hy, = CgHg — 136,95 kJIx
CoHg + 7/2 O,=2C0O, + 3H,0 ()I()
—1559,83 x/Ix

C + 0,=C0O,— 393,51 xJIxx
Ha + 5 02= HoO () — 285,84 kI

No+ 3H,= 2NHj3

DH, + 0, = 2H,0 () — 571,68 KJlx
ANH5;+30,= 6H,0 ()K) + 2N,
—1530,28 x/Ix

5 — 14. BpluucnuTe CTaHAAPTHYIO TEIJIOTY 00Opa30BaHUs COCAMHEHUS

(Tabm. 2) U3 MPOCTHIX BEIIECTB, €CIIM U3BECTHA €T0 TETUIOTa CTOPAHUS




(cm. Ta6m. 2 Tpunoxenns) npu T = 298K u p = 1,0133*10° I1a. [TpuHATE, 4TO
npoaykThl cropanust CO; (1), H2O (k) u Ny (r). Temnotst cropanus C u Hp
COOTBETCTBCHHO PaBHBI:

C (rpad.) + O,= CO; — 393,51 x/{x/M0b

H, + % O, = H,0 (k) -285, 84 kJIxx/Moiab

Tab6mua 2
3agaua BemectBo 3amaua BemectBo
5 CeH14 (1) — rexcan 10 CH4ON; (xp) — MOoueBHHA
6 CeHe (k) — Oenzon 11 CeH7N(x) — anunun
7 C3HgO3 (k) — ruuepun 12 C12H22011 (kp) — caxaposa
8 CioHs (xp) — HapTamH 13 C2H7N(r) — mumerunamun
9 CsHeO (xp) — benon 14 CsHsN (k) — mupuaun

15 - 24. Beruncnure AG (sHepruto ['n66ca) uAF (suepruro I'enpmromnsia) ams
cieayomux peakiui (tadmn. 3). Onpeaenure, B KAKOM HaNpaBJICHUU MOUIET
peakius rpu ctangaptHoM AasiieHun u 298K. Ilpu pemienun 3a1ad UCHoNIb3ynTe

nanHble Ta00. 1 Ilpunoxenus.

Ta6muma 3
3amaua YpaBHeHHe 3amaua YpaBHeHHe
15 CaCy(1)+2 H,0 (x) — 20 CO,+4H; = CHy+
CoH, + Ca(OH)z +2H20(F)
16 2C0O,=2CO + 0O, 21 CO + 3H; = CH4 + H,0(x)
17 CoHg=CoHs+ Hy 22 CHs+ CO,=2CO + 2H,»
18 C+ H,O(r) =CO + H;, 23 CO + H,0O(x) = CO, + H;
24 Mg COs (xp) = MgO (kxp) +
19 2H,+CO — CH30H (1) CO;
25. Omnpenenute 36. 37. 25. Koncranta  paBHOBecus K peakuu
aTepuPuKaluu

CH3COOH + CyHs0H <« CH3COOC;Hs + H,O mpu manHO# TemmepaType paBHA
4. BBIYHCIUTH PABHOBECHOE KOJIMYECTBO 3(PHUPa, €CIIM UCXOAHASI CMECH COJCPIKUT

0,5 kMonb cnupTa U | KMOJIb KUCJIOTHI.



26. Jlapnenue HachleHHoro napa Bogsl mpu 40°C pasno 7375,9 Ila. Beruucnure
JTaBJICHUE TIapa pacTBOPa, KOTOPbIN conepkuT 15 r riunepuna B 400 1 BOJBI.
27.  Onpenenure, W3 CKOJBKMX AaTOMOB COCTOMT MOJEKYyJIa CEpbl, €CIu
TemIepaTypa Kunenus pactsopa 4,455 r cepsl B 50  6enszona Ha 0,891° C Bbime
TEMIIEpaTypbl KHUIIEHHS 4YHCTOro OeH30Ja. DOyJIMOCKONMWYECcKas MOCTOSHHAs
oenzona paBHa 2,60 rpaa/mMob.

28. CKOIBKO IpaMMOB IiuiepuHa ciexyeT pactBoputb B 0,002 M3H,0, 4ro0s

OCMOTHYECKOE JIaBJICHHE NOIydeHHOro pacteopa npu 17°C 6suto 2,026-10° I1a?

29. Kposb yrtkoHoca 3amepsaer npu -0,51°C. IIpuHMMAas IIOTHOCTBH ILIA3MBI
KpoBH paBHO# 1 r/cM3, paccuuraiite eé ocMoTnueckoe papienue mpu 34°C.

30. Boauslit pactBop anudaTtuyeckoro coupTa, coiepxkamuii 6,55 T BeliecTBa B
500 r Boasl, 3amepsaer mpu - 0,53°C. O kakom crmupre uuér peusr? Kakosa
MaccoBas JI0Jisi CIUPTa B BOJHOM PAacTBOPE, €CIU TeMIIepaTrypa €ro 3amep3aHus
pasHa -26,96°C?

31. 64,8 r caxapossl pactBopeno B B 100 r H,0O. IlnotHocts pactBopa npu 20°C
pasHa 1,024 -10° xr/m3. JlaBnenme mapa umctoii Boasl mpu 20°C cocrasiser
0,0231-10° I1a. Onpenenure: a) AaBJIEHUE Iapa HaJ PacTBOPOM; 0) OCMOTUYECKOE
JaBJICHUE ITOT'O PACTBOPA.

32. Ilpu pacnpeneneHun (eHosia MeExay BOAOM U OEH30J0M TOJTYYEHBI
caenyromue nanueie (C B kMonb/ Mo):

(O :3:10)1 (IO 0,0316 0,123 0,327 0,750

CBOCH3OMC. ...evveeeeaieannnnn, 0,077 0,159 0,253 0,390

Onpenenute KOIPOUIMEHT pacTpe/ielieHUs] U MOKa3aTellb CTeNeHu B GopMyIie,
OTMCHIBAIONICH 3aKOH PACTIPEICIICHHS.

33. Koapdunuent pacnpenencuus sranona mexay CCly u Bogoii paBen 0,0244.
KakoBel OymyT KOHIEHTpauuu (KMoib/ M®) CIIUpTa B PaBHOBECHBIX PACTBOPAX,
eciu 0,1 monb crimpta pacnpezensercsa mexay 400 mia H,O u 600mi CCly ?

34. KpuBas naBieHus mapa CMECH BOJbI M a30THOW KHUCJIOTHI MPOXOIUT Yepe3

MUHHUMYM, COOTBETCTBYIOIUN 68,4% (Macc.) a30THOM KucaoThl. Kak HaspiBaeTcs



aTa cmech?  Kakmm oOpazom OyneT MNpPOHMCXOIUTh TMEpPEeroHKa pacTBOpA,
conepxkaimiero 25% kucinoTel? B kakoM ciiydae MOXXHO OyAeT MOJIyYHTb
0€3BOJIHYIO

35. VYaenbHas anmekTpudeckas mpoBoaumocTts pactBopa NH4OH koHmeHTpamnmeii

1

0,0109 xmons/m® cocraBuma 1,22 -102 Cmemt |, a mpu  0,0219 xmons/m®  ee

smauenre 1,73 102 Cmm! . PaccumTaiiTe COOTBETCTBYIONIME  YKa3aHHBIM
KOHLIEHTpalusiM  pacTBOpa 3HAUEHUS  OSKBUBAJEHTHBIX  DJIEKTPUUYECKHUX
MIPOBOJIMMOCTEH, CTETICHEeW IUCCONMAIMM W KOHIIGHTPAIlMd HOHOB THAPOKCHIA.
Onpenenure TakKe 3HAUYCHHE KOHCTAHTHI JUCCOIMAIMM JAaHHOTO B3JIEKTPOJIMUTA.
Jss NH;OH 2, = 27,1 Cm-M? -kmomb L,

36. Bpbluncnure KOHIIGHTpAIMIO HOHOB BojJopoda ¥ PH BoaHOro yKCycHOM
KHUCIIOTHI

80. Toxk cumoit B 1,5 A mpoxoaut depe3 pactBop CuSO4 B TeueHHe ABYX 4acoB.
KakoBa macca BblieNMBILIEHCS MEAH, €CIIM BBIXOJ IO TOKY B MPOIECCE COCTABIISET
87%7?

37. Ilpu padunupoBaHur mMeau TOk cuioi B 50 A Beigenser 3a 5 yac 0,281 kr
Meau. KakoB BBIXOJT TTO TOKY B 3TOM mporiecce?

38.  DnexkTpoiaBwkyilas cuja dsjeMeHTa SkoOu — JlaHudas, B KOTOPOM
KOHIIEHTPAIlMd WOHOB MEIW W LHWHKA OJIMHAKOBBI, IIPU 18°C paBHa 1,10 B.
Beruncnure DJIC uenu, B KoTopoi koHueHTpamus Cu?* pasma 0,0005, a Zn?*

cootBeTcTBeHHO 0,5 MOIB/IMS.

39. BDJIC nenu:
Crangaprusiii | KCI Kenynounslii | Bogopoaublii
BOJIOPOAHBIN | (HACHILLI. COK BJIEKTPO/I
AJIEKTPO]I

pasHa 0,082 B. Onpenenute pH xenyno4Horo coxa.

40 — 44. TlpuBenure CXeMy BJIEKTPOXUMUUYECKOTO (rajJbBaHUYECKOI0) AJIEMEHTa
(Tabis. 5) u paccMOTpuTe peakiuu Ha sekTpoaax. Paccuuraitite 3nauenus JDJ(C,

MaKCUMaJbHOW 3JIEKTPUYECKOM paboThl M KOHCTAaHTHl paBHOBECHs Ipoliecca



(ycioBusi craHapTHbIE). 3HAYEHHUS CTAHIAPTHBIX AJIEKTPOJHBIX MOTEHIIUAIOB

METaJUIoB MpuBeeHbI B Ta0M. 3 [IpunoxeHus.

Tabmanma 5
3agaua DJIEMEHT
40 Mg — Cu
41 Li—Ag
42 Fe — Hg
43 Al - Cu
44 Cr—Hg

45. HwuukoBbeiii amektpon morpyxkern B 0,1 # ZnSO4. Beruamcnute, HACKOJIBKO
W3MEHHUTCS TOTEHIMaNl IMHKa, eciu pactBop ZnSOs paszbaButh B 10 pas,
MIPEAIOJI0KNB CHAavYaIa, YTO KaKYIIasCs CTETICHb IUCCOIMAIINU TIPA pa30aBICHUN

HE U3MEHSETCA, a 3aTeM, y4uThiBas, uro «,,, Ji1a 0,1 H pactBopa pasHa 0,40, a

g 0,01 1 — 0,64,

46. Kakona 2/1C uenu:

Bonoponssiii |0,5M mypaBbunas| |1 M ykcycHas | Bomoponnslii
3JIEKTPO. KHCIIOTa KHCJIOTa 3JIEKTPO,

€CJIM He MPUHUMATh BO BHUMaHue qudy3noHHbIi moTeHuan? Koncranra
JUCCOLMALUK MypaBbiHOi kucnotsl 1,77%10720, a ykcycnoit 1,8%107,

47. AKTUBHOCTh aTOMOB I10JIOHUS 3a 20 mHel cHu3uauch Ha 9,75 %. Cuuras
pacriaji oJIOHUST peaKUe MepBOTo MOPsAKa, HAMIUTE KOHCTAHTY CKOPOCTH U
nepuo/ noJjrypacnaja.

48. Ilpu xpaneHuu Owompenapara yCTaHOBJICHO, YTO KOHCTAaHTa CKOPOCTH €ro

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

Onpenenure CpoKk XpaHEHUs
Karncyn Ouomnpernapata (Bpemsi paszioxkenuss 10% BeimiecTBa) mOpu  ATOU
TeMIeparype.
49. Nmetotes cneayrolue JaHHbIE, TTOKa3bIBAOIINE 3aBUCUMOCTb KOHLIEHTPALUU
UCXOJHOTO BEIIECTBA YK30TEPMUIECKON PEAKIINN OT BPEMEHHU:

t, MuH 0 10 20 30

C, MOJIB/IM> 2,0 1,0 05 0,25



Onpezxenme MOPpAAOK KWHCTHYCCKOI'O YPAaBHCHUSA PCAKIINU.

50. PactBop caxaposel KoHueHTpanmeir 0,3 mons/mm® B Teuenue 30 muH
unBeptupyercs Ha 33%. Uepe3 kakoe Bpems wuHBeptupyerca 78% u 90%
caxapa?

51— 55. B Tabu. 6 npuBeneHbl 3HAYEHHUs KOHCTAHT CKOpOCTed peakuuu k, #u k,
npu temneparypax t,u t,. BeluuciauTe KOHCTaHTY CKOPOCTH 3aJlaHHOM peakluu
IpU TeMIeparype U, U ONpeNenuTe, CKOJIbKO BEIIECTBA IPOPEArupoOBAIO K
MOMEHTY BPEMEHH 7, €CIM HadajlbHas KOHIIEHTpalMsi BemecTBa C,(MOIb/MS).

Hauvanbnbie KOHOCHTpAIMK PpCarupyromux BCIICCTB OAWMHAKOBLBI; IIOPAOO0OK

pe€aKiunn CUUTATh 110 MOJICKYJIIPHOCTH.

Tabauia 6
3agaua Peakuus t °C K Lo k2 t3,0C T, MUH CO
1, 1 2,
51 |2HI=H,+ 1, 356 |8,09-10° | 389 | 0,00058 | 374 68 2,5
52 | 2NO + O,=2N0;, 0 0,00363 86 0,0112 50 40 15
53 | 2NO,=2NO + O, 600 83,9 640 407 620 60 2,0
54 | (CH3)3— CHs;— 560,2 | 0,00687 | 650,2 | 0,146 |590,2| 40 |1,52
CH= CH2
55 | COCIl,—CO +Cl, 382 0,5310 472 67,7 410 10 0,8

56 — 58. Onpenenute rpadUIECKUM CIIOCOOOM PHEPTHUIO AKTUBAIIUHA PEAKIIUN 10

JTAaHHBIM, TIPEJICTABIICHHBIMH B Ta0J. 8

Tabnuua 8
3agaua Peakuus [TapameTpsl
56 Cu+ (N H4)28208 = t°C 20 40 60
CuSO4 + (NH4)2S04 K*10° 96 18,6 82,86

t°C 150 200 250

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

58 | N2Os=Nz0s+ %2 O K*10° 0,0767 49,8 487




59. BBeneHue aHTUOKCHJIAHTa B CHUCTEMY W3MEHWJIO OJHEPrUi0 aKTHUBAIUH
npouecca okucIeHus xupa Ha 9,6 k/lx/Mons npu -7°C. Bo ckombko pas (1 B

KaKyl0 CTOPOHY) aHTHOKCHJAHT U3MEHWI CKOPOCTh Iporecca?

60. Bo CKOIBKO pa3 BO3PACTET CKOPOCTh PEAKLMU HPU HOBHILIEHUH TEMIIEPATyphI
or 20°C mo 120°C, ecnu sHeprus akTHBALUK peakuuu paBHa 125,61 xJ[x/Mob?
ComnocTaBbTe TO MOBBIILIEHUE CKOPOCTH ¢ PACCUNTAHHBIM 110 ypaBHEHHUIO BaHT-
T'odda npu ycaoBuu, 4To TeMIEPaTypHBIH K0IQPUINEHT PeaKIuK paBeH JBYM.

61.. IleHatypamusi HEKOTOPOTO BHpYCa SBJSETCSA MPOLECCOM MEPBOrO MOPSAKA C
sHeprueil aktupanmu 630 xJ[k/Monb, mepuoj mnonypacmnaga Bupyca npu 30°C
paseH 5 uac. UeMy paBeH nepuog noaypacnana mpu 50°C?

62. B 1abn. 7 npuBeneHbl 3HaYEHUSI KOHCTAHT CKOpOCTEH peakuuu k, U k, npu

TeMIiepaTypax t,u t,. BeIYMCINTE KOHCTaHTYy CKOPOCTH 3aJaHHOM pEaKkIUu Npu
TeMIiepaType t, M ONpeAennuTe, CKOJBKO BEIIECTBA MPOPEArupoBajio K MOMEHTY
BPEMEHU T, €CIIM HadalbHas KOHIEHTpanus Bemectsa C,(Moib/m®). HadanbHbie

KOHOCHTPAIWH PCArupyrommnux BCIICCTB OAWHAKOBEI, ITIOPAJOK pCaKINH CUUTATD 110
MOJICKYJIIPHOCTH.

Tabmmma 7
3amaua Peakuus tl, oc kl t2’ oc k2 tS,OC T, MUH CO
48 |2HI=H,+ 1, 356 |8,09-10° | 389 | 0,000588 | 374 68 2,5
49 | 2NO + O,=2N0O, 0 0,00363 86 0,0112 50 40 15
50 | 2NO,;=2NO + O, 600 83,9 640 407 620 60 2,0
51 |(CHz)s—> CHs— | 560,2| 0,00687 |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
npouecca oKucIeHus xupa Ha 9,6 k/lx/Mons npu  -7°C. Bo ckombko pas (1 B
KaKyl0 CTOPOHY) aHTUOKCHUJIAHT U3MEHHII CKOPOCTh Mpolecca?

54. Jlenatypaiusi HEKOTOPOTO BHpyca SIBJSETCS MPOIIECCOM TMEPBOTO TOPSAIKA C
sHepruell aktupaiuu 630 kJ[k/Monb, mepuon modypacnaga supyca npu 30°C
paseH 5 uac. UeMy paBen nepuo noaypacnana mpu 50°C?




55. PaccuuTaiite, Kakoe KOJUYECTBO AKTUBUPOBAHHOTO YISl HEOOXOAUMO IS
ounctkr 500 M3 CTOYHOM BOJBI OT COEQUMHEHHUI PTYTH ¢ KOHLEHTPALUeH

0,047 mr/am® o mpenensHo momyctumoii kornentpauuu (I1JK), pasHoi

0,005 mr/om3. Y nenbaas agcopOuus pryTu Ha yrie pasHa 0,016 mr/r.

56. OO1ast NOBEPXHOCTh aJIbBEOJ JIETKUX UEJIOBEKa COCTABIIAET B CPEIHEM

92 Mm% Kakoe 4YuCIIO MOJEKYJ KHMCIOPOAA MOXKET —aJCOpOMpOBATLCA HA DTOM
TIOBEPXHOCTH, €CJIU ILIOIIA/b, 3aHAMAaeMasi OHON MOJIEKYJIOH KHCIOpOoJa, PaBHA
21:102% M?? PaccunTaiiTe BeNMUMHY YAEIbHON acOpPOLUH KUCIOPOAA B MOJIb/M2.,

57--62 . IlpuBecTtu hopmMysly MULICIIIBI 30151, TOJYYEHHOTO MIPH CJIMBAHUH BOJ-
HBIX pacTBOPOB BelecTBa A 1 HeOOJBIIOTro N30bITKA BemecTBa B (Tabn. 8). Kakue
MOHBI B IAHHOM Clly4ae ABJISIOTCS MoTeHInanonpeaesstomumMmu? Kak pacnpene-
JISTFOTCSI POTUBOMOHBI MEXIY aJICOPOITMOHHBIM U U Py3uoHHBIM ciaosmu? K
KaKOMY 2JIEKTPOay OyIyT ABUTATHCS KOJUIOUJIHBIEC YACTHUIIBI ATOTO 30151 TPU
anekTpodopese? IlpousBeneHnss pacCTBOPUMOCTH MaJOPACTBOPUMBIX BEIECTB
MpUBEICHBI B Ta0JI. 9

Tabmnura 8

3agaua A B
57 AgNO; K,S
58 NaOH BG(NOg)z
59 BI(NOg)g NaZS
60 K>S Hg(NOs),
61 Pb(NOg)z Na3P04
62 TI N03 K2CrO4

Ta6auma 9

[IpousBeaeHus pacTBOPUMOCTH MAIOPACTBOPUMBIX BemecTB npu 20°C

AQ:S 6,010 HgS 1,610%
Be(OH), 6,3-10%2 Pba(P04)> 8,010
Bi»Ss 1,0-1072 T1,Cro, 9,810

63. 301b HoaKMaa cepebpa MOIyYeH IIPU MOCTEIIEHHOM 100aBieHun k 20 ey

0,01 M pactBopa nomuna kamus 15 cm® 0,2%-HOro pacTBopa HuTpara cepedpa.
Hamucate popmyity Mutiesisl 00pa30BaBIIETOCs 30715 U ONPENCTUTh HAIIPaBICHUE
JBIDKEHUS €r0 YacTUIl B AJICKTpUYECKOM moJe. [[1oTHOCTh pacTBOpa HUTpaTa ce-
pebpa paBHA €IUHULIE.



64. Berurciure 1Mo ypaBHEHHUIO CEIUMEHTALIUU TUAMETP YaCTHI[ CePbI, OCEIAFOIIIX
B BOJIHOI Cpejie, IPH YCIOBHH, YTO CKOPOCTH ocenanus pasHa 3,24-10° m/c, a
nocrosiuaas Crokca 1,1-10%; Ha3oBuTE cuCTEMY, K KOTOPOI OTHOCHTCS IO
pa3Mepy JacTuI] JaHHAs TUCTIEPCHUS CEPHI.

65. Mcnonb3ys ypaBHEHHE CEAMMEHTAMOHHO-AN((HY3HOHHOTO paBHOBECHS,
paccuuTaiiTe BHICOTY HaJl MOBEPXHOCTHIO 3€MIIM, HA KOTOPOM 9MCII0 YacTull B 1 M3
a’p030JIs YTrOJIbHOM MBUIH YMEHBIIUTCS B 4 pa3a, €clu pagnyc chepruuecKux
yactul cocrasiser 10® M, mrortrocTs wacTun — 1,2 r/cM® ; IIOTHOCTBIO BO3LyXa
MO>KHO ITpeHEOpEeYb.

66. IIpu ynbTpaMHUKPOCKONMMYECKOM HCCIEA0BAHUM THIPO30JIs cepedpa B KIOBETE
nomansko 5,4-1022 M2 u ry6uHoil myuka ceta 2,5-10 M nmoacunTano

2 vactuupl. Paccuntars cpeHIow0 AIuHy pedpa yacTul, NpuHUMas ux Gopmy 3a
Kyondeckyro. Konnentpanus 3oms 20-1072 kr/m3, IIoTHOCTS cepedpa

10,5-108 kr/m®.

67. Kak U3MEHUTCS UHTEHCUBHOCTb PACCESHHOTO CBETA, €CIU (PPYKTOBBIHN COK,
ABJISIFOIIUNCS TUCTIEPCHON CUCTEMOM, MOJIBEPTHYTH BO3JAECHCTBUIO CBETA JIIMHOU
BOJIHBI 430 HM 1 680 HM COOTBETCTBEHHO?

68-72. [Ipu uccnenoBaHny 30111 METOIOM IMMOTOYHOU yIBTPAMHUKPOCKOITHH
Jlepsruna — Brnacenko B 00beMe 3071 V M3, IPOTEKIIEM Yepe3 CUETHOE T10JIE
MUKPOCKOIIa, IOJICYUTAaHO n yacTull. Onpeaenure cpeaHuil pa3Mmep 4acTull 1o
TaHHBIM Ta0u. 11

TabmnalO
3amau | Xapakrepuctuka |V-101, C, p-103, |Cpennuii
a 30015 M3 n kr/m®  |kr/m® |ram |
68 |Macnaublii Tyman 1,33| 50 |25.10° 0,9 [Pammyc
69 |['mapo3omas cepsl 2 100 |6,5-10° 1 |«
70 |BopsHoi TymaH 3 60 |[15.10° 1 |«
71 |T'mapo3zons 3010Ta 1,6 70 7-106 19,3 |Pebpo kyba
72 |MacnsHblii TymMaH 1,5 53 |21.10° 0,92 | Pamuyc

73. Beruncnure C-MOTEHIIMA KOJUTOMIHBIX YaCTHUIl CYJIb(PUAa MBIIIbIKA B BOJIE,
eciu npu >exTpodopese 3a 180 ¢ rpanuna cmectunach Ha 5,4-1072 m. I'paguent
sHewmHero o 8-102 B/m, Baskocts cpeast 1072 Ia-c, a ee audnexTpuueckas
MIPOHUIIAEMOCTH 1.

74. DNEeKTPOKUHETUYECKU MOTEHIIUAI 30J151 alleJIbCHHOBOT'O COKa PaBEH
0,05 B. Onpenenute CKOPOCTh U AIEKTPOKUHETUYECKYIO MOJIBUKHOCTD YaCTHII
chepuueckoit Gopmbl, eclii  AUAJICKTpUUYECcKasi MPOHUIIAEMOCTh paBHa 54,1,
npwioxenHas BHewHsAsA DJ{C 120 B, paccrosnue mexay anekrpogamu 0,40 m,
Ba3kocTh 4,5-103 Ia-c, a kospduuuent dpopmel yactun pasen 0,67.



75. Onpenenure NOPOr KOAryJsIMUU 30J11 OKCUAA AIFOMUHMUS, €CIIU 3TOT
IpoLIECC MPOMCXOAUT IpH f00aBneHuH 50 cM® XpoMaTa Kaaus KOHIIEHTpanuei
0,01 xkmons/M> k 102 M3 30m11.

76. 3016 TUAPOKCHAA MeH TTonyueH rpu ciusanuu 100 cm® 0,05 1 pacTBopa
rugpokcuaa Hatpus u 250 cm® 0,001 1 pactBopa nurpara meau (I1). Kakoii u3
aekrposutoB: KBr, Ba(NOj3),, MgSO4mm AlCl; OyneT uMeTh MUHUMATBHBIN
nopor

77. Ckonpko Bonbl moryioTuUT 0,2 Kr ’KelaTWHA MpU CTENEHU HaOyXaHwus,
paBHOUl 500%? Ilpu KakuMxX YCIOBUAX MOXKHO IOJYYUTh HCTUHHBIA PACTBOP
’KenaTuH B Boje?

78. Omnpenenute, CKOJbKO OEH30JIa MOTJIOTUT 5 KI' HATYpaJIbHOTO KaydykKa,
€CJIM CTeTeHb ero Ha0yxanus paBHa 320%? [loueMy kayudyk U pe3rHa HaOyXarT

79. Omnpenenute kodddunuent nuddysun caxapossl CioH22011 mpu 15°C.
[InotHOCTL caxapa 1,587-10° kr/m3, Baskocts pactBopa 0,001 Ila-c, momexymy
caxapa MO>KHO paccMaTpHUBaTh Kak CPEepUUECKYIO.

80. PaccuuTaiiTe MOJEKYISIpHYIO MacCy IMOJMBUHUJIAIIETATa B alleTOHE,
MOJIB3YSCh TAHHBIMU BUCKO3UMETPUUECKOTO METOIA:

Konuenrpanus pacteopa C, kr/m® 1,0 3,0 5,0 7,0

VY nenpHast BA3KOCTh PaCTBOPA Ty, 0,14 0,465 0,84 1,3
KoHcTaHThI k=47210° o =0,68

81. Ompenenure MOJEKYISPHYIO MacCy ASTWILEIUIIOI03bl B TOJYOJIE,
UCIIOJIb3YA IaHHBIE BUCKO3UMETPUYECKOTO METO/A:

Konuenrpanus pactsopa C, kr/m® | 2,0 40 6,0 8,0 (10,0
[IpuBeneHHAs BA3KOCTD My, /C 0,163 | 0,192 | 0,210 | 0,240 | 0,263
KoHcTaHThI k=118-10° o = 0,666

82. Ompenenute MOJEKYJISIPHYIO Maccy MoJHaMuja B M-Kpe30Je, MOJIb3YsCh
AKCIIEPUMEHTAJILHBIMU IAHHBIMU METO/Ia YIbTPALICHTPUDYTHPOBAHUS

KonnenTpanus pactsopa C, kr/M® (0,5 (1,0 |15 (20 [3,0 |40
KoncranTa cequMeHTauu S 0,526 |0,444 10,426 {0,376 {0,325 | 0,283
KoHcTaHTsI k=81,7-103 B = 0,45

Pacuersl mposect mo ypasHenumio So = KMB, rme Sy — koncranra
CeJMMEHTAIINU TIpU OECKOHEYHOM pa3BeaeHuu, T.€. npu C — 0.

ITPUMEPBI PEHIEHUSA TUITIOBBIX 3AJTAY



3apaua 1. Onpenenute AH, AU, AF, AG, AS npu cTaHIapTHBIX YCIOBHUSIX IS
peakuu
CoH, + ZHQO()K) = CH3COOH()K) + Ho.

H€O6XOI[I/IMI>I€ HAaHHBIC B34Tb U3 CIIpAaBOYHHUKA.

BemectBo C2Ha(1) H>O(x) CHsCOOH(k)  Ha(r)
AH? 505 -10°%, Jlx/xmons 226,910  -286,043  -487,367 0

%5107, Ix/(kmomb-K) 200,963 69,990 159,943 130,680

Pewenue. Omnpenensem temnoBord »hdexkr peakumu npu 298 K,
BOCIIOJIb30BaBIINCH CIIEICTBUEM U3 3aKOHa ['ecca:

AH298 =X (AH 893 )06p.npou.pea1<u1/11/1 -2 (AH 298 )o6p.ucx.pea1<unn =
= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° [Tx/xmons,
AU = AHogg — pAV = AHy9s— ANRT.

[Ipu pacuere AU yuuThIBatoTCs cTeXMoMeTpudeckue Kod(hdOUIIMEHTH TOJIbKO
ra3000pa3HbIX BEIIECTB:

An=ny —nc,, =1-1=0.

CnenoBatenbHo, AH2gs = AU%g;

ASSS)B = Z(8298 )npo;[,peal(upm o z:(8298 )ch.BeLueCTB =
=[(130,680 + 159,943) — (200,963 + 2-69,990)]-10° =
= -50,023-10° JIx/(xkmonb-K);

AG =-142,191-10° — 298(-50,023-10%) = -127,284 JI>x/KMOIb.
CnenoBarenbHo, AFgs = AGagg = -127,284-10° JTx/kMoub. Peakuus BO3MOXKHA.

3apaya 2. Breruucnure cranmaptHyro 3Hepruro ['mb66ca AG® u ompenenuch
BO3MOYKHOCTh CAMOIIPOM3BOJILHOTO MPOTEKAHUS PEAKITUU:

C6H1206(B0)1) + 602(F) = 6C02(F) + 6H20()K)
AGS,, kliMoms  -917,0 0  -30437  -237,23

N3menenune sneprun [ mO0ca peakiuy BEIYUCIUM 110 hopMyIIe:



AG® =3vAG! - Zv,AG;,

B o0paTtHOM HampaBieHUH CaMONPOM3BOJILHO MPOTEKATh PEAKIUs HE MOXKET,
HO oHa WAET mox neiictBueM sSHepruu CoJIHIIA B TPUCYTCTBHH XJIOpOQUILIa
(boTocunTeE3).

3amaya 3. Omnpenenure M3MEHEHHWE HHTponuu mpu nepexoge 2 kr HyO
p = 1,0133-10° I1a B map. Y aenbHas temnora ucnapenns | = 2260,98-10° Tx/kr.
Pewenue. AS B poriecce pa3zoBoro nepexoia moACYUTHIBACTCS MO (hopMyIie
AS = L/Tm,

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

L = 2-2260,98-10° = 4521,96-10° [T,

3
Ag = 402L96-107 12,123-10° /K.
273+100

3amaua 4. [1pu 400°C 2,5 r COCly, yactruno guccormupytomiuii Ha CO u Cly,
sapuMaer o0béM  1,7-10° ™3, maBnenme 1,01325-10° Ila (1  atm).
PaccunranTecTenens 1ucconyanuy oL U KOHCTaHTy paBHOBecus K.

Pewenue.
COCl, «<» CO+Cl,

l1-a a
pV = nRT;
1,710 1,01325.-10° = n8,314(400 + 273)10°;
G 17 .107%.1,01325-10°

34.673.10° 0,0308-10"° kmoJ1b.

Momsipras macca COCl, paBHa 99, T.e. B cucreme ¢ocrena %(1—0() MOJIb

WIN é(l—oc)lO_?’ kMmoub, a CO u Cl; o éoc MOJIb WJIU Ea -10"° xmom®.
99 99 99

JInst onpesiesieHust oL COCTaBIISIEM YPaBHEHHUE

25
99

(1— a)+ 2%& =0,0308(0,0308-10 kmoub).



25 25 2,5 295 25
——-——o+2—o=—+
99 99 99 99 99

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

o =0,0308;

= =0,220.
0,02525 0,02525
Omnpenensem K,,:
Posu =Pcoci, T Pco +Pcl,»
TI€ Posw — OOmmEee maBaeHue pasHo 1,01325-10° IMa. Yucno momeit mocie
JUCCOTTMAITH N PaBHO:
nN=1-oa+ta+a=1+a.
HaxoauMm nmapripanbHbie TaBICHUS KOMIIOHCHTOB:
Pco =Pci, = m Po6u
K = PcoPel, _ a2p§6m(1+ a) _ o’ 0. =
" Peoc, (+a)f@-a)pg, L1-o® "
2
= %1,01325-105;
1-0,220
5
K, = 00484 101325107 _ 1 5153.10° = 5154 ITa.
0,9516

3agaua 5. Berunciuts gasienue napa 10%-ro pactBopa moueBuHbl CO(NH2)2
npu 50°C. JlaBnenue napos Boasl mpu 50°C p% =12 320 H/m?.
Pewenue. CoriacHO 3akoHY Payiisi OTHOCUTENBHOE MOHMKEHUE JTABJICHMS apa

pacTBOpUTENSL HAJl PacTBOPOM PAaBHO OTHOILIECHHUIO YUCJA MOJIEH PacTBOPEHHOIO
BEILIECTBA K CYMME YHCJIE MOJIE PACTBOPUTENSL U PACTBOPEHHOIO BEIIECTBA:

)
pA B pA _ r"b N
0 - B
pA na + r.]b
rIe pa — JAaBJCHHE Mapa HaJl YKCTHIM PACTBOPHUTENIEM NPH JaHHOH TeMIepaType;

Pa — TapIyagbHOE JABJICHHE Mapa PacTBOPUTEINS HAJ PaCTBOPOM IIPU TOM XKe

TeMIiepaType; Ny — 9UCI0 MOJIeH PacCTBOPEHHOTO BEIIECTBA; Ny — YUCIIO MOJIeH

PacTBOPHUTEIIA.

B 100 r 10%-ro pactBopa MoueBuHBbI cojaepkutcsi 10 r MoueBuHbl M 90 T
BOIbL: Mcgnn,), =60; My o =18.

OnpenensieM yuciao Moieil moueBUHBI (Np) U Boabl (Ny) B 100 r 10%-ro
pacTBopa.

n, :£:O,167 MOJIb; N, :E:S MOJIb.



N3 3akoHa Payns cnenyer, 4to

0
0 PaN, 12320-0,167
=pr ——~2 =12320-——
Pa =Pa n,+n, 5167

=11922 H/m?,

a

3agauya 6. Beruucaure teMmepaTypy 3amep3aHus 15%-ro pacTtBopa caxapa B
Bojie. MonsipHOE OHMKEHHE TeMITepaTyphl 3aMep3anus paBHo 1,86 rpajs/mMorb.
Pewenue. ITpuMensieM KprOCKONIMYECKOE ypaBHEHHE Payns

M = gR 1000/(GAT),

riae K = 1,86 rpan/monb, M = 342 r/monb, g = 15 1, G = 85 r. Haxoaum u3 3toro
ypaBHEHUS MTOHIKCHHUE TEMIIEPATyPhl 3aMEP3aHUS

At=15-1,86 - 1000/(342 - 85) =0,96°C (uuciaenno 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-12.

3agaua 7. ['aibBaHMYECKUIN 2JIEMEHT COACPKUT MEIHBIN ((pgu2+ Iy =0,337 B)

U KaJIMHEBBIN ((p?: 2+ /cd =-0,403 B) anektpoasl. IlpuBenure ypaBHEHME,

BbIpaxaroiiee 3aBUCUMOCTh OJIC OT aKTUBHOCTHM HMOHOB, YCIOBHYIO 3alHCh
raJlbBAaHUYECKOTO 3JIEMEHTA M YypPAaBHEHUE MPOTEKAIONIEH B TaJlbBaHHUYECKOM
arieMeHTe peakuuu. Paccunraiite MakCMMaibHYHO padoTy mpoliecca U KOHCTaHTY
paBHOBECHSI.

Pewenue. Ha anekTpomax mpoTeKaroT MPOLECCHI

Cd—28 =Cd*": Cu®* + 28 =Cu.

ypaBHeHI/ISI AJI1 OJICKTPOAHBIX ITOTCHIIUAJIOB TAKOB!:

_ 0 R : _ 0 R
Pegzr/jca = Poa?tjca T F In Az s Pevzrjou = Pouzijey + oF In Az

Pa3nocth QJICKTPOAHBIX ITOTCHIHUAIIOB MOKHO IIPCACTABUTb ABYMS crocodamu:

RT, a2
_ [0 0 cd? .
E, = Poart/od ~Poutjou = ((pCdz*/Cd ~Pauzt /ey )+ E In a '

Cu2+

_ |0 0 RT 8c2
E, =Pzt jou T Poytjog = ((PCu2+/Cu ~ Pz /o )+Eln a —

Cd2+



[IpaBuiIbHOM SIBISIETCS BTOPAS 3aIMCh, TAK KAK € COOTBETCTBYET YCIIOBHE:
0_ 0 .0 _
E"= (pCuz*/Cu (PCd2+/Cd =0,74B>0.

VCIoBHas —3amMCh  TalbBAHMYECKOTO — BJIEMEHTa, OTBEYAIOIas 3TOMY
ypaBHeHHuI0, umeer caeayromuii Bug: Cd|Cd?*(|Cu?*|Cu. YpaBueHue xummueckoi
peakuu takoso: Cu?* + Cd = Cd?* + Cu.

CuMTasi, 4TO peakuus B DJIEMEHTe NPOTEKAeT B PABHOBECHBIX YCIOBHSIX,
OIIPEENINM €ro MaKCUMAIBHYIO SJIEKTPUYECKYIO paboTy:

Wax = NFE,
rne E — DJIC peakuuu; N — 4uciIO MepexomsuIuX 3NMEeKTpoHOB; F — uucino Papazes,
paBHoe 96 500 Kn/Moub.

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

Whax = AG® = RT InK = 2,3RT IgK,
rae AG® — uameHnenune sHepruu ['nb6ca.
s 298 K

gk = Wos 142820
23RT  2,3-8,31-298

K =102%=119.10%.

@ =0,059 npu T =298 K;

0 0
- —-E _ —
pH — (pXI/II{F (PKaJI enu — 016994 013369 0115 — 3,60
0,059 0,059

3amgaua 8. O6paszoBanue docrena no ypasaeruo CO + Cl, = COCI; sBnsercs
peakiueit OuMonexkysipHoi. PaccunTarsh KOHIIEHTpaluio ¢pocrena yepes 2 4 nociie
HayaJla peaKkuluu.

Bpewms, mun 0 24 42
Kounenrparwst CO unu Cly, kMoss/m? (Cco = CC,Z) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONPEAENSIEM 110 YPaBHEHUIO

1 X
t a(@a—x)’
rac - BpEM:; X — UIBMCHCHHUC KOHIICHTPAIIMN,; 4 — Ha4YaJIbHAasd KOHIOCHTPpAIWs.



Torma
x1 =0,0187 - 0,0173 = 0,0014;
x2 =0,0187 — 0,0164 = 0,0023;

1:i. 00014 _ 180 m*/(MuH-KMOIB);
24 0,0187-0,0173
1 0,0023

, = =0,179 m%/(Mun-KMOIB);
42 0,0187-0,0164

k = 0,18 m*/(mun-kMoib) = 3-107° M%/(Monb-C).

N3 YpPaBHCHUA KOHCTAHTBI CKOPOCTH HAaXOAWM HM3MCHCHHC KOHICHTpAIWUH
HCXOOHBIX BCIICCTB X, pABHOC KOHICHTPAIUN @ocreHa:

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

— =0,00544 kmoIb/M°.
1+0,18-120-0,0187

Yepes aBa yaca KoHIeHTpanys Gocrena crana pasaoi 0,0054 kmons/m3,

3agauya 9 KoHcTaHTa CKOPOCTH Pa3jIOKEHUS H3MEHSCTCS C TeMIlepaTypoit
CJICAYIOIINM 00pa3oMm:

t, °C 25 45
Kk, mun! 0,0093 0,0342

BrruuciauTte sHEpruro akTUBAIUM M KOHCTaHTY ckopoctu ipu 30°C.
Pewenue. OrnpeneneHue -HHEPruM aKTHUBAUWM BEAEM [0 YPaBHEHUIO

Appenmnyca:
2,3Ig& = A(i—ij
Ky T, T

rae A — KOHCTaHTa ypaBHEHUsI AppeHuyca.

Oneprus aktuBanuu E, = -AR
PemmB ypaBHEHHE OTHOCUTEIBEHO A, TTOTYUYUM:

T,T,-23lg K
A= S8
Tl - T2 ,
313-298-2,3lg ggggg
A= ’ =-8080;
15

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



Ha ocHoBanuu Toro xe ypaBaenus, npuasaB T1 =298 K, T, =303 K, k; = 0,0093 u
A =-8088, nonyuaem

g Ky = — 8088-5 _  3968=—21627;
2,3-298-303

k303 = 0,0145 MUH ™,

3amaya 10. BeluncnuThe SHEpPrui0 akTHBALMM TUJPOJIM3A ATUJIAILETaTa B
menogHoM pactBope (10°C — 45°); TemmepaTypHbii KOdh(HUIMEHT peakiuu
v =1,9.

Pewenue. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH XUMHYECKOW pEaKIHh OT
TEMIIEpaTypbl BbIpaXkaeTcss NpUOMMKEHHBIM TpaBwioM Bant-I'opda (3.3).
[IpeacraBuM ero B ypaBHEHHUE B JJorapupmMuieckoit popme:

mkézhlﬁm%
K, 10

BoiBenem pacu€tHyro GopMmyidy Ui DHEPTUM aKTHUBALMU, HCIIOJIb3YS

ypaBHeHust Baut-T'odda u Appenunyca:

e, RTuT;Iny
10
HOI[CTaBI/IB B IIOJYYCHHOC BBIPAXKCHHUC MH3BCCTHBIC IIO0O YCJIIOBHIO 3aJd4H
3Ha4YCHMA, BbIYUCIIMM:

8,31 JIx/(moms - K)- 283 K -318 K - In1,9
B = 10 )
=48 001 Jx/mMoib ~ 48 xJ[>K/MOJIb.
E.~ 48 xJIx/MOJIb.

3amaya 11. Ha oOCHOBE ONBITHBIX [IaHHBIX, MOJYYEHHBIX IPU H3YUYCHUHU
ajcoponuu yriiem OEH30MHOM KHCJIOTHI M3 pacTBopa ee B OeHzone mpu 25°C
OTpeaeUTh rpad)iIeCKU KOHCTAHTHI o ¥ 1/n B ypaBHeHUN Dpeiinmxa:

C, mons/cm®0,006 0,025 1,04 0,118

X uvoms/r 044 078 1.04 144
m

Pewenue.  ]Ind  HaxOXIAEHHWS  KOHCTAaHT  YPaBHEHUSA  MCIIOJIb3YyEM
norapupmuyeckyro opmy ypaBaenust Opeinmxa:

@a:@1:©K+£@Q
m n

I7I€ X — KOJIMYECTBO aJICOPOMPOBAHHON O€H30MHON KUCIIOTHI, MOJIb, M — HABECKa YTJIs, 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  1g0,78 = 1,8921 = -0,1079
lg 0,053 = 2,7243 = -1,2757 lg 1,04 = 0,0170 = +0,0170
lg 0,118 = 1,0719 = -0,9281 lg 1,44 = 0,1584 = +0,1584

X
CtpoumM rpaduk, oTKIabIBas HA ocu opauHaT Ig—, a Ha ocu abenuce Ig C.
m

A

lg X/m
0,53

0

0,5
Otpesok OA npencrarisger coo6oit Ig K B ypaBHeHUM U30TepMbI acopOIum, a
1/n sensercs tgo.. U3 rpaduka Bugno, uro g K = 0,53, caemosarensho, K = 3.,4;
tgo = 0,4040; 1/n~ 0,4; n~ 2,5.
Jns manHOTO ciydast ypaBHeHHe DperHIIMxa MOKHO 3alIiCaTh TaK:
x/m = 3,4C%4,

3amauya 12. Kakoii nyTe npoi€Tr yacTuia 3044 keie3a B dTuwianerare 3a 30
MHH IIpu rpaguente noreHuuana 2-10° B/m, ecnu u3BecTHO, 4TO (-IIOTEHIMAI
yactull xkene3a paBeH 80 mMB. CpoiicTBa AucnepcHoOHHOM cpenbl (dTUiAleTaTa)
XapaKTepU3yrTCa CHAEAYIOUIMMHA JaHHBIMU: OTHOCHUTEIbHASl JUAJIEKTpUUECKas
IIPOHUIIAEMOCTH paBHa 6, a Bs3kocTh — 0,43 mlla-c.

Pewenue. U3 YpaBHECHUS I'enpMroapiia—CMOITyXOBCKOTO TUTS
AIEKTPOKMHETHYECKOTO WM (-MOTEHIMANIa OMNPEIeIUM JJICKTPOPOPETHUECKYIO
ckopocth U gyactuil 3015:

_e-gkE
= ot
A€ € — AUAJIEKTPUYECKas MPOHUILIAEMOCTb CpeIbl; M — BA3ZKOCTh cpenawl, [la-c; E —

rpaJuaHT MOTeHIHana, B/M; €0 — NOCTOAHHAs Bakyyma, paBHas 8,85-10712 d/m; f —
K03 ULreHT HOpMbI YACTHIL.

u

G

[Tpumem, uTO YacTHIIBI 3015 JKee3a umeroT chepudeckyro Gopmy (f=2/3) u
MOJICTABUM YHCIICHHBIC 3HAYCHUS BETUYHH B YPaBHCHHUE:



U_8,85-10‘12-6~2~103

043107 23 80-107°%=29-10"° (m/c).

[TyTh yacTuil S paccunTaeM Mo ypaBHEHHUIO:

S=U-1=2,910°m/c- 30 - 60 c=0,052 m
S=0,052Mm=5,2 cm.

3apaua 13. OnpenenuTs MOJIEKYJISIpPHYIO Maccy M, CHHTETHUECKOro Kay4yKa,
€ClIi U3BECTHO, YTO XapaKTEPUCTUUECKash BA3KOCTh €ro pacTBopa B XJopodopme
[n] = 0,0215, xoucTanTH ypaBHenus Mapka—Xaysurka K = 1,85-10° u o = 0,56.

Pewenue. JIna naxoxaenus M, ucronszyeM ypaBHeHHe Mapka—XayBUHKa

[n]=KMY.

Bs3kocTh pacTBOpa Moiaumepa sIBISIETCsl XapaKTepUCTUUECKOM, T.€.

[n] = lim {w : 1} = 0,0215 m¥xr,
C-0 14, C

I7Ie M| — BS3KOCTh PacTBOpPA: Mo — BA3KOCTh YUCTOrO pacTBopuTens — xjopodopma; C —
KOHIEHTpaLHs pacTBopa, Kr/m°,

Ilepen Tem kak OpuUCTyNaTh K  PELICHUIO  337a4d, [POBOJUM
norapudMupoBaHue ypaBHeHHs] Mapka—XayBHHKA:

g[n] = IgK + algM:

U TOJIBKO TIOCJE 3TOr0 pemuM ero otHocuteabHo IgM,, a 3aTem mojacraBuM

JaHHBIC 3aJJa4H.
gM. = lgin]-lg K _tg0,0215-1g1,85-10™

: =5,48.
o 0,56

Cnenosarensno, M, = 105 = 302 000.
Pacuerpl 3HaueHUMH MOJIEKYJISIPHOM MAacCChl IOJUMEPOB IO  METOAY
yABTPAEHTPUDYTUPOBAHUS OOBIYHO MPOBOAAT MO YPABHEHUIO

s, = KM?,

rne K u b — smnmpuyeckne KOHCTaHTBI, Sp — KOHCTaHTa CEAMMEHTAIIMU B
ylIbTpaueHTpudyre mnpu OECKOHEYHOM pa3BeleHUU. 3HAUYeHHE Sg HaXOMAT,



UCIIOJIB3YS JIMHEWHYIO 3aBUCUMOCTh Mexny 1/S u C — KOHUEeHTpauuel noaumepa
myTeM nmocTtpoeHus rpaduka (oTkiaaasiBas 3HaueHus C mo ero adcuucce, a 1/S — o
OpAMHATE M, MPOBOJAS TAKUM 00pa30M IMOITYYEHHYIO IPSIMYIO J0 MEPECEUEHs €€ C
OpAMHATOM, Haxo AT 1/Sp). 3aTeM ypaBHEHHUE JTOTapUPMUPYIOT U, MOACTABIAA Ty1a
W3BECTHBIC BeMIMHBI K, b 1 S, onpeaenstor mocneaoBareabHo IgM, u M.



Ipuioxenue
Taﬁ.lmua 1. TepMOI[l/IHaMI/I‘leCKI/Ie BCJINMYHUHBI JISI HCKOTOPLIX 3JIEMCHTOB U COGI[I/IHeHI/Iﬁ
(AH 2., (06p) — n3MeHeHHe SHTATBINH (TEIIOTH 00PA30BaHKs) B CTAHIAPTHBIX YCIOBHAX; Ssoq- CTAHIAPTHOE 3HAUYEHUE SHTPOIIHH;

AG (00p) - cranmapTHOE 3HaueHKE dHEprun [ uboca)

Bewecrso AH 64 (06D), Szes AG° (06p), Bemectso AH 74 (06p), Sze81 AG (06p),
K J[K/MOJTB Jhx/(monp*K) | KDK/MOIIb KJ[K/MOJTB Tox/(monp*K) | KAbK/MOTE
C (rpadwur) 0 5,74 0 Ca(OH)2(xp) -985.12 83,39 -897,52
Ha (r) 0 130,6 0 Ca0 (kp) 635,09 38,07 603,46
O2(r) 0 205,03 0 HCI (r) -92,81 186,79 -95,30
Cla () 0 222,98 0 CHa (r) 74,85 186,27 50,85
CO(n) -110,70 197,48 -137,14 CaH2(r) 226,75 200,82 209,21
CO2(r) -393,51 213,66 -394,37 CaHa(r) 52,30 219,45 68,14
H20 (r) 241,81 188,74 228,61 C2He (1) 84,67 229,49 32,03
H20 (k) -285,84 69,95 -237,24 CH30H (1) -201,00 239,76 -162,38
NO (1) 91,26 210,64 87,58 C:HsOH (r) |  -234.80 281,38 -167,96
NO2 (r) 34,19 240,06 52,29 C2Hs0H (k) -274,98 160,67 -174,15
502 (1) -296,90 248,07 -300,21 CeHo () 49,03 173,26 124,38
SOz (r) -395,85 256,69 -371,17 CH3CHO (1) -166,00 264,20 -132,95
SOCl> (k) -394,13 216,31 -321,49 CaCz- -59,83 69,96 -64,85
MgCOz(xp) -1095,85 65,10 -1012,15 CeH1206(xp) -1275,0 212,0 -911,0
MgO (xp) 601,49 27,07 560,27 | CHzOu(kp) | -2222,0 360,0 11543,0




Taoauna 2. Teny1oTbl CrOpaHUs HEKOTOPBIX COCIMHEHNI B CTAHIAPTHBIX

YCJIOBHSIX
BemecTBo AH 2, BemecTBo AH 2,
kJ>k/MOJIB kJI>k/MOJIB

CH4 (1) meTan -890,31 | CoH/N (1) -1768,15
CsH14(T) Tekcan -4163,05 | numeTHIaMUH

CsHs (k) Oen301 -3267,58 | CsHsN (k) -2755,16
CioHs (xp) HabTamua | -5156,78 | mupunux

C12H22011(xp) CsH7N (k) anmmma -3396,2
caxaposa -5646,73 | CoHsO (k) aTanon -1370,68
C3HgOs3 () rmumepun | -1661,05 | CsHeO (xp) peron -3063,52
CH4ON;3 (xp) C (xp) yraepon -393,51
MOYEBHUHA -634,05 | Hz(r) Bomopon -285,83

Tabaunua 3. CtanaapTHbIe 3JIEKTPOAHbIC MOTEHINAIbI
B BOJHBIX pacTBopax npu 25°C

DIIEKTPOJT DIJIEKTPOIHAS 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
AP/ Al AlF*+ 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
Cr3*/ Cr Cr¥*+3e =Cr -0,744
Zn**l Zn Zn**+2e = Zn -0,763
Fe?*/ Fe Fe’*+ 2¢ = Fe -0,440
Cd?*/ Cd Cd**+2¢ =Cd -0,403
Ni%*/ Ni Ni%*+ 2e¢ = Ni -0,250
Pb2%*/ Pb Pb%*+ 2¢ =Pb -0,126
Fe3*/ Fe Fe3*+ 3¢ = Fe -0,036
2H*/ H» H"+¢.=%H, 0
Cu?*/ Cu Cu®+2e =Cu +0,337
Cu*/Cu Cu*+e =Cu +0,521
Ag*l Ag Ag T+ e=Ag +0,799
Hg?*/ Hg Hg*+ 2e = Hg +0,854
Pt?*/ Pt Pt?*+ 2¢ = Pt +1,20
Audt/ Au AU+ 3¢ = Au 1,498
Au*/ Au Aut+ e = Au +1,691




Bomnpocsl k 3a4ery (4 cemecTtp)

1. Ilpenmet u coaepkaHue TUCUUILUINHBI ««AHATUTUYECKAS XUMUSD)»,
OCHOBHBIE pa3feibl. 3HAYEHNE TUCHUIUIMHBI JJI1 MUIIEBOM TEXHOJIOTUUA U
OXpaHbI OKPYIKAIOIIEH CPEBI.
2. OCHOBHBIE MTOHATHSI XUMUYECKOW TEPMOANHAMUKH, TIEPBOE HAYAJIO.
BuyTpeHnHsis sHeprus u sHTanbnus. Tepmoxumus. 3akoH ['ecca u cnencTBus
13 HETO. TepMOXUMUYECKHUE PACUETHI.
3. KasopumeTtpus. OnpenesieHne SJHEPreTUYeCKOM HEHHOCTH MUILEBBIX
IIPOIYKTOB M TOILIHBA.
4. Bropoe Ha4aso TepMOAMHAMUKHA. DHTPOIHUS U TEPMOAUHAMUYECKAS
BEPOSITHOCTh cucTeMbl. JHeprus ['uo6ca u ['enbmronbiia. XumMudeckui
noTeHuan. TepMoauHaMuyeckre PakTopbl, ONPEAEIISIIONINE HAPaBICHUE
porecca.
5. Xummnyeckoe paBHoBecue. KoHCTaHTa paBHOBECHS. Y paBHEHNUE H30TEPMBI
Bant-T'opda. XumMnueckoe paBHOBECHE B T€TEPOTCHHBIX CHCTEMaX.
N3MeHeHne KOHCTaHTHI paBHOBECHS ¢ Temneparypou. [IpuHiun cmenienus
paBHoBecus Jle [laTense.
6. da3oBbie paBHOBecHs. [IpaBmiio a3z ['u66ca. Ananus pa3zoBoil nuarpaMmsl
COCTOSIHUS BOJIBI.
7. 3axonbl Payns. D0yuMOCKONHS U KPUOCKOIHUS U UX TPUMEHEHHE.
8. uddy3us u ocMoc B pactBopax. O0paTHBIN ocMoc. 3HaUEHHE
OCMOTHYECKOTO JTaBJICHUS ISl TEXHOJOTHYECKUX MPOLIECCOB.
9. B3aumuas pacTBOpuMOCTH kujikocTel. [lepBbiii 3akon KonoBasosa.
JlucTuimnsanus TBOMHBIX cMeceil. PekTudukarus.
10. Bropoii 3akoH KoHOBasioBa. A3€0TpOIHBIE CMECH, X IPUMEHEHUE U
METOJBbI pa3ae
11. 3akon pacnpenenenus Hepucra-Illunosa. Dxcrpakuust 1 (HakTopsl,
BIIMAIOLIME HA CTENIEHb IKCcTparupoBanus. [Iponeccsl skcTpakuuu B

TCXHOJIOTHH.



12. PactBOpbI 31€KTpONUTOB. [ [pUUrHBI OTKIIOHEHHS OT 3aKOHOB Payis u
Bant-I'odda B pacTBopax CHIIbHBIX 3JIEKTPOIUTOB. Crabble 3IEKTPOIUTHI.
3axoH pa3basnenus OcTBaibaa.
13. OcHOBHBIE MOJOKEHUS TEOPUU PACTBOPOB CUIIBLHBIX IEKTPOIuTOB Jlebas
u [rokkens. AKTHBHOCTH, KO3(PPUIIMEHT aKTUBHOCTH, MOHHAS CHJIa PACTBOPA.
Pa
14. DneKTpONnpOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB. Y IENbHAS U
HKBUBAJICHTHAS! AJIEKTPONPOBOJHOCTh. KOHAYKTOMETpHS U €€ IPUMEHEHUE B
MUILEBON TEXHOJIOTHH.
15. Dnexrponnbie norennuansl u IJC. Kontaktheiii, nud@y3noHHbd u
AJEKTPOIHBIN MOTEHIHANBI B TAJIbBAHUYECKOM LETIH.
MexaHu3M BO3HUKHOBEHHUS JBOMHOTO 3JiekTpudeckoro cios (I3C) na
Mex(paszHoil moBepxHoctu. Ctpoenue J[IC. @akTopsl, BAUSIOMIKE HA
BEJIMYMHY Y 3HAK AJIEKTPOJHOTO MOTEHUIHATIA.
16. H3mepeHue 35eKTpoaHOro noteHnana. CrangapTHbIA BOIOPOIHBIN
ANEKTPOA. Psiji cTaHIapTHBIX SJEKTPOHBIX MOTCHIIMATIOB U BBIBOBI U3 HETO.
YpasHuenue HepHcTa 115 pacuera 3JIeKTpOAHOTO MOTEHIHAAIIA.
17. Tunsl 2JIeKTPOXUMHUYECKUX (TaibBaHUUECKHUX) 1ienei. [IpuHuun paboTel 1
CXEMbl XUMUYECKHUX, KOHIICHTPAIIMOHHBIX U OKUCIUTEIIBHO-
BOCCTaHOBUTEBHBIX lienel, pacuet D/C.
18. Knaccuduxkanus 31eKTpoaoB. IAEKTPOobl 1-Tro u 2-ro poaoB.
CranpapTHble U UHIUKATOPHBIC SJIEKTPO/IbI.
19. Meroast uzmepenust /C. Ilpumenenne metona IC (MOTEHIHMOMETPUH )
B MIPAKTUKE aHaAJIM3a MUIEBON TEXHOJIOTHUH.
20. Xummnyeckast KuHeTHUKa. CKOPOCTh peaklnu (CpeIHsIsl U UCTUHHAS).
®DaxTophl, BAUSIIOLUIME HA CKOPOCTh PEAKILIUU.
21. 3aBUCUMOCTb CKOPOCTHU PEAKIIMU OT KOHUEHTPAUWU. 3aKOH JECHCTBYIOLIUX

Macc (3/IM). KoncranTa ckopoctu. OcobenHocTh mpuMeneHus 3/IM s

reTCpOrcHHbIX MMpPOHCCCOB.



22. Kunernueckas kiaccUpUKaIMs peakiuil 1o MOJIEKYJISIPHOCTH U MOPSIKY.
Peakuun HyneBoro, nepBoro u BTOporo nopsiakos. [leprosa nosynpeBpaiieHus.
23. 3aBUCUMOCTb CKOPOCTH PEAKLMHU OT TeMIlepaTypbl. Teopust akTUBHBIX
coynapennit monekyn (TAC). DHeprus aktuBaiuu. YpaBHEeHUs] AppeHuyca.
OcHOBBI TeopHH akTUBHpOBaHHOTO KoMmIuiekca (TAK).
24. Cnoxuble peaknuu. [lapamiensHbie, mocienoBaTeIbHbIC, 00paTUMEIE,
COMPSDKEHHBIE U KOoJieOaTeNbHbIE PEAKIUU.
25. llennble u poToxumuueckue npoueccol. Llenupie peakum B MpUpoe U B
TE€XHOJIOTHH.
26. Karanu3z. OO01ie NpuHIKIBI U BUbI KaTaln3a.
27. OcoOEHHOCTH TOMOTEHHOTO U T€TEPOreHHOI0 KaTaau3a.
28. depMeHTaTUBHBIA KaTanu3, e€ro ocobeHHoctu. I[lpumenenue
(epMEHTOB B  NUIIEBON TEXHOJIOTHH.
29. Onexrponnas teopus JIpronca
30. Teopust YcanoBuua u AppeHuyca.
31. CunbHble U crnadble 3MEKTPOJIUTHI.
32. Knaccuduxaius morpentHoCcTen.
33. OCHOBHBIE MOHATUE TUTPUMETPUUECKOTO METOA.
34. MeTton KACIIOTHO-OCHOBHOTO TUTPOBAHUSI.
35. TutpuMeTprdeCKrEe METO Ibl OKMCIEHHUE-BOCCTAHOBJICHHUS.
36. Pacuer noreHnMana B TOYKE IKBUBAJIEHTHOCTH.
37. AHanu3 opraHM4eCcKuX COCTUHECHUM.
38. Onpenenenune okucaurTesneit (0OpaTHOe TUTPOBAHUE WU TUTPOBAHUE TI0
OCTaTKYy).
39. PabGouune pacTBOPHI M HHIUKATOPHI.

40. OnpenenieHre BOCCTAHOBUTEIEH METOJIOM 00OpPaTHOTO TUTPOBAHUS.



IIpuMepsl BADUAHTOB HMTOrOBBLIX TECTOBBIX 3aJJaHUI
3aI[aHI/IH npcajararoTcsa C BLI60p0M OIHOI'O IIPABUJIBHOI'O OTBCTA,; YHUCJIO
BOIIPOCOB B OJHOM BapuaHTe -10, ynciio BapuaHToB -8.
Bapuanr 1

|. Kakue u3 yTBep>KIE€HUH COOTBETCTBYIOT CIEACTBHUSAM U3 TEPMOXHUMHUYECKOIO
3akoHa ['ecca:

1) rerunoBoit addekt peakiuu (TDOP) paBeH TemaotaM 00pa30oBaHUsS HCXOJHBIX
BEILECTB;

2) TOP paBeH cymMMe TEIUIOT OOpa30BaHHs IPOIYKTOB PEAKIMU 3a BHIYCTOM
CYMMBI TEIJIOT 00pa30BaHUs UCXOJHBIX BELIECTB;

3) TOP paBeH cymMMe TEIUIOT 00pa30BaHUS NCXOIHBIX BEIIECTB 32 BHIYCTOM CYMMBI
TEIJIOT 00pa30BaHUs IPOLYKTOB PEAKIUY;

4) TOP paBeH cymMe TEIUIOT 00pa30BaHMsI HCXOAHBIX BEIIECTB 332 BEIYETOM CYMMBI
TEIUIOT CTOPaHUsI IPOIYKTOB PEAKIUU;

5) TOP paBeH cyMMe TEIJIOT CTOPaHHs MCXOIHBIX BEIICCTB 32 BBIYCTOM CYMMBbI
TEIJIOT 00pa30BaHUS IPOIYKTOB PEAKITUN?

I1. TIpum kakux 3HAUYEHUAX KOHCTAaHTHI paBHOBecusi K mporiecc uaer B mpsiMom

HallpaBJICHUHU!
1) K<10* 3)10%K<1 5)K= -1?
2) K<1 4HK>17?

I1l. Yucno creneneit cBOOOABI B CUCTEME, COCTOSIIICH U3 HACBIIIEHHOTO PacTBOpa
cynb(darta TUTHA, €ro KPUCTAJUIOB U MTAPOB BOJIbI, PABHO:

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

I\VV.  DOxBuBajieHTHast 3JEKTPONPOBOAHOCTh pacTBOpa € €ro paz0aBiIeHUEM
(YMEHbILIEHHEM KOHILIEHTPAIUK):

1) ymeHbIIaeTcs;

2) yBEJIMYHMBACTCS JIO MPEACTHHOTO 3HAUCHHUS;

3) cHavaja yMCHBIIACTCS, a 3aTEM YBEIMUUBACTCS JIO IPECILHOTO 3HAYCHUS;

4) yMeHbIIACTCS 0 MPEACILHOIO 3HAYCHUS;

5) He u3MeHsETCS.

V. AHTHOKCHUJIAHT CHUKAET CKOPOCTH MIPOIIECCOB OKUCIIEHUS OJIaroaapsi:
1) YMEHBIIICHHUIO TEIUIOTHI PEaKIINH;
2) TIOBBIIICHUIO SHEPTUH aKTHUBAIUH;
3) HMOHWKEHUIO YPHEPTUHU aKTHBAIIUY;
4) TOBBIIICHUIO TEIJIOTHI PEAKIINN



5) MOHM)XEHUIO SHEPTUHU JUCCOIUALINH.

VI. BemecTBo, Ha TOBEPXHOCTH KOTOPOT'O MOTYT HAKAIIMBATHCS PA3IMUHBIC
KOMIIOHEHTBI, 3TO —
1) ancopbart; 2) amcopotHB; 3) amcopOeHT; 4) copOTHB; 5) aOpa3us.

VII. IucnepcHas cucreMa, B KOTOpoi aucmepcHas (asa - ra3, a JUCTICpCHOHHAS
cpena - KHUIKOCTh, Ha3bIBACTCS:
1) smynbcueit; 2) asposoisieMm; 3) renem; 4) cycneH3UeH; S5) MeHOM.

VIll. C noBblllieHHEeM KOHIEHTPAUHN J100aBJIsIEeMOro K 30J110 JIEKTPOJUTA TOJIIMHA
ABOWHOTO 3JieKTpuieckoro cjaos (AIC) nauner:

1) yBeqmuuBaTbesi; 2) yYMEHbIIATHCSH; 3) He HU3MEHHTCS;
4) cHayaJia yBeJMYHUBATHCS, 2 IOTOM YMEHbLIIATHCS;

5) cHauyana yMeHbIIATBCS, 2 IOTOM YBeJIMYUBATHCH.

IX. Kakoit 37eKTpOaUT-KOAryJasHT OBICTpee pa3pyIIUT 3056 ZNS, MOTyYeHHBIN

B u30bITKe ZNnCly:
1) NHsNOs; 2) NaCl; 3) K S; 4) NazPOg; 5) FeCl; ?

X. Kakomy siBIeHHIO COOTBETCTBYET AaHHOE ompeneneHue «Bbiaenenne BMC u3
pacTBOpa MO BIMSIHUEM JIEKTPOIUTA HA3BIBACTCS»:
1) CHHEPE3UCOM; 2) KoalepBaluei; 3) comroOuIM3aNKei; 4)
KOAryJsiquen; 5) BbICAaTUBAHUEM ?

Bapuanr 2
|. Ucnonw3ys a1 0TBETA MPUBEACHHYIO YHEPTETUYECKYIO TUAarpaMMy, HaX0IUM,
yTO TeryioBoit dpdexr peakuuu A + b > B

paBeH:

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

v

Xo00 peaxkyuu
I1. Kakue u3 yTBEpKI€HHII COOTBETCTBYIOT BTOPOMY HadyaJly TEPMOAUHAMUKH:
1) »HTpoNHUs — NPUBEACHHAS TEIUIOTA IPOIlecca;
2) SHTpOIHUs — Mepa CBOOOIHOM SHEPTUH IPU MOCTOSHHOM JaBJICHHH;
3) sHTpomHs — Mepa CBOOOIHOMN SHEPIHH IIPH ITOCTOSHHOM 00beMe;
4) SHTPOMHMS — YaCTh TEILUIOTHI, KOTOPYIO MOKHO MPEBPATHTh B pabOTYy;



5) sHTponus — Mepa HHPOPMAIMH O COCTOSTHUUA CUCTEMBI.

I11. Yucmno crenenei cCBOOOIBI B CUCTEME, COCTOSIICH M3 KPUCTAIIOB OPOMHUIOB

KaJIus U HanI/Iﬂ 1 X HACBIIIICHHBIX paCTBOpOB, paBHO:
1)1 2) 2 3)3 4)0 5) 4.

V. DrekTpoaBrKyIas CHiia B 3JICKTPOXUMHUUCCKOM IIEITH
Mg + FeCl,—» MgCl, + Fe pasna:

1) -2,80 B 3)2,36 B 5) 1,92 B.
2)-1,92 B 4)2,80 B
3Ha‘IeHI/IH CTaHI[apTHBIX 3H€KTpOI[HBIX IIOTCHIIMAJIOB

(P0M92+/Mg: -2,36 B, (P0F62+/Fe: -0,44 B.

V. VCTaHOBIEHO, YTO AJIs PEAKIUH THAPOIIN3a CaXapO3kl
C12H2,011 + HoO— 5 CH1,06 + CeHi205

MOPSAOK HA €IMHUILY HUXKE €€ MOJIEKYJIsipHOCTHU. [lopsaok peakiyu paBeH:

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

VI. JlucmepcHasi cucteMa, B KOTOpPOM W jgucriepcHasi daza, © JUCTIEPCUOHHAs
cpena - )KUJIKOCTH, HA3bIBACTCS:

1) aspozonem; 2) smynbcueii; 3) renem; 4) cycneH3HWeH; 5) meHOM.

VII. BemiecTBOo, Ha MOBEPXHOCTH KOTOPOTO MOTYT HAaKaIJIUBATHCS PA3JINYHBIC
KOMIIOHCHTBI, HA3bIBACTCS:
1) ancopbat; 2) ancop6tuB; 3) abpas3uB; 4) copOTuB; 5) aacopOEHT.

VIIl. Kakoii u3 31eKTpoauToB OblcTpee paspymuT 3056 Agl, moiydeHHbIH B
n30bITKe AgNO3:
1) KCI; 2) KNOgs; 3) NasPOs; 4) KsS; 5) NHsNO3 ?

IX.VkaxkuTte AucnepcHyro CUCTEMY B CIIEAYIOIIEM Habope:
1) KCI; 2) Na;CO5.10 H,O; 3) maiione3; 4) caxap; 5) Macio.

X. Kakoe 13 cBOMCTBa OTCYTCTBYET Y UCTHHHBIX PacTBOPOB MOJUMEPOB:
1) TepMoMHAMHUYECKAs YCTOWYMBOCTD; 2) HabyxaHue; 3 ) TOMOTEHHOCTh;
4) Gosbliasi MOBEPXHOCTHAS SHEPTHUS;, 5) CIIOCOOHOCTH K TUATU3Y?

Bapuant 3
|. Kputepuii caMonpor3BOJIBHOIO MPOTEKAHUS MTPOLIECCA — ITO:
1) MOBBILIICHUE PHTPOITUN CUCTEMBI;
2) TIOBBIIICHUE SHTAJIBITHH;
3) noHmwKeHUEe CBOOOIHOM SHEPIUu;



4) MOBBIIIICHUE CBOOOHOM SHEPIHUH;
5) NOBBINIICHUE SHTAIBITHNA U TIOHWKEHUE SHTPOITUU CHCTEMBI.

Il. Hucno crenenei cBOOOABI B CUCTEME, COCTOSIICH U3 KPUCTAIIIOB (PTOPHIOB
KaJusl ¥ KaJlblKs, UX HACBIIIEHHBIX PACTBOPOB U MapOB BOJIbI, PABHO:

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

I11. ITpu pazbaBneHuU pacTBOpa JICKTPOJIUTA CPpeIHUN KOIPDUITUEHT
aKTUBHOCTHU:

1) cTpemMuTCS K HYIIO;

2) CTPEMHUTCS K CITUHHIIC;

3) crpeMuTCs K 0ECKOHEYHOCTH;
4) He MEHSCTCH.

V. ‘-IeMy PaBHO 3JICKTPOABUIKYIIIAA CHUJIa B BHGKTpOXHMI/I‘-IGCKOf;I OCIIm

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

3HaYCHUS CTaHIAPTHBIX JICKTPOJIHBIX MTOTSHIIMAIOB XpoMa B cepedpa paBHBI
coorBeTcTBeHHO —0,74 B 11 +0,80 B.

V. Kakoe 13 BeIpaxeHU# onpeesieT 3aBUCUMOCTb CKOPOCTH peakiuu V ot
KoHIleHTparuu C pearupyronyx BelecTB U KOHCTaHThl ckopocTu K peakiuu

2CO + 02— 2CO0O;:

1) V=K Cco* Cg, 4)V=2KC2 *Cgq

2) V=2KC?, *Co B)V=KCZ, *C,?
3)V=KC2 *Cg

VI. Ykaxute NoJISIpHBINA aICOPOCHT B PSAY CIASTYIOUINX BEIIECTB:

1) rmuna; 2) nopouiok kakao; 3) caxa; 4) NoJIUCTUPOIT,
5) aKTUBHPOBAHHBIN YTOJIb.

VIIl. ducnepcHas cuctema, B KOTOpO# U nucriepcHas $asza, 1 JUCTIepCUOHHAS
cpelia - )KHJIKOCTH, Ha3bIBAETCA:
1) aspozonem; 2)smynbcueit; 3) renem; 4) cycneH3ueH; S5) MEHOM.



VIII. Tlpu cnuBanum ouenb pa3dasieHHbIX pacTBOpoB NH;Cl u AgNO;

o0Opa3yercst KOJUTOMIHBIA pacTBOP (THAPO30JIb) CISAYIOMIETO BEIIeCTBA:
1) NH,OH; 2) HCI; 3) NH4sNOs; 4) AgCl; 5) NH,4CI.

IX. W3MeHuTCS JI1 ¥ BO CKOJIBKO pa3 OCMOTHUYECKOE JIABJIICHUE 30J1s1, €CIIU PaJInyC
€ro 4acCTHIl YBEJIMYUTCA B 3 pasa:

1) He u3MeHuTCs; 2) yMeHbIIUTCS B 9 pa3; 3) ymMeHbIIHTCs B 27 pa3; 4)
yBeNMYUTCS B 27 paz; S5) yBenudurcs B 9 pas.

X. HazoBure mporecc, MPUCYIIHA TOJIBKO PACTBOPAM BBICOKOMOJIEKYISIPHBIX
COCIUHCHUH:
1) cenumenTanwust; 2) auddysus; 3) mentusarus;
4) nabyxaHue; 5) KoaryJsius.



