MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHMS POCCUMCKOM
OEJIEPALIN
denepanpHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHNE BBICILIETO 00pa30BaHus
J{a1bHEeBOCTOYHBIN (peaepaibHbIi YHHBEPCUTET

(AB®Y)
HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BMOMHXEHEPUU U IMMAIIEBBIX CACTEM»

COI''TACOBAHO YTBEPXJAIO
Hayunsrnii pyxoBoautens OI1 Hupekrop IlepenoBoit nHxeHepHON MKOIbI «THCTUTYT
VA OHOTEXHONOT U, OMOMHKEHEPUH U MUILEBBIX CHCTEM)
(o O.M. Con i JLA. TexkyTbeBa
(moanuce) (®HO0) (mommcs) (1.0. damunmst)

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

YYEBHO-METOJIWYECKHWI KOMILIEKC JUCHUILJIAHBI

«AHAJINTHYECKAsA XUMHS U (PU3NKO-XUMHUYECKHE METOIbl AHATH32)
Hanpasnenue noarorosku 19.03.01 buorexHonorus

npoduns «IluieBas GMOTEXHOTOTH
dopma MoAroOTOBKH OYHAS

IlepenoBast MH>)KEHEpPHas MIKOJIA

«MHCTUTYT OMOTEXHOJIOTHI, OMOMH)KEHEPUH U MTUILIEBBIX CUCTEM»
JlenmapTaMeHT NMUILEBBIX HAYK U TEXHOJIOTUH

Kypc 2  cemectp 3

neknuu 18  dac.

npakTuyeckue 3aHaTus 18 wac.

naboparopHbie padoTel 36 dac.

B TOM 4HcIIe ¢ ucronb3oBanneM MAO jiek.  /mp.  dac.
BCEr0 4acoB ayJUTOPHOM Harpy3ku 72 dac.

B TOM YHCIIE C ucrosnb3oBanneM MAO Jac.
camocrosTenbHas pabora 27 qac.

B TOM YHCJIE€ Ha IOATOTOBKY K 3k3ameHy ( wac.

3a4eT ceMecTp

9K3aMeH 3 ceMecTp

YMKJI cocTtaBieH B COOTBETCTBUHM ¢ TpeOOBaHMAMHU 00pa30BaTENbHOTO CTaHJapTa,
CaMOCTOSITENIbHO ~ ycTaHaBinuBaeMoro JIBOY, yTBepkAEHHOro TMpPUKA30M peKTopa OT
22.03.2017 r. Ne12-13-485

YMKJI o6cyxneHa Ha 3acenaHuu JlenmapraMeHTa MUILEBBIX HAyK M TEXHOJOTHH, MPOTOKOJ Ne
I or« 3 »10 2022r.
Hupekrop /[lenapramenTa nuieBbix Hayk U TexHonoruii T.A. Epniosa

BnanusocTok
2022



AHHOTALINS

y4e0HO-METOINYECKOTO KOMILUIEKCA TACITATIITUHBI
«AHaTUTHYECKass XUMUS U (PU3UKO-XUMHUIECKUE METOIbI aHATTN3a)»
Hampasnenue noarorosku: 19.03.01 «buorexnomorus»

[Tpodunsb «IlumeBast OMOTEXHOTOTHSY

JucrumninHa « AHanuTrudeckass XuMus U (GU3UKO-XUMHUYECKUE METOIbI
aHaM3a» BXOAUT B 0Oa3oByl0 uacth Onoka 1 (B1.5.05) yueOHOoro miana
MOATrOTOBKHM OakanaBpoB no HampasieHuto 19.03.01 buorexnonorus, npoduis «
[TumeBas 6uotexHonorusy, peanuszyemoro B coorsercteuu ¢ OC BO.

OO0mmas TpyI0eMKOCTh JUCIMILIMHBI COCTaBIsAeT 4 3aueTHbIC equHuIbl (144
9ac), OHa pean3yeTcsl Ha BTOPOM Kypce B TPETbEM CEMECTpE.

Y4yeOHBIM IUJIAaHOM TPEAyCMOTPEHBbI JIeKIMOHHBIE 3aHsATus (18 wac.),
nabopatopHele  paboTtel (36  wac.),mpakTtmueckme 3aHsATus (18  wac.)
camocTosATeNbHasg paboTta cTynenra (27 vac.).

JucrunivHa «AHaIUTHYEeCKass XUMUAS W (PU3UKO-XUMUYECKUE METOJIBI
aHallM3a» JIOTUYECKU M COAEPKATEIbHO CBS3aHa C TAKMMH KypcaMH, KaKk « XUMUs
OMOJIOTUYECKU aKTUBHBIX BemiecTBy», «lIpombiniuiennas skomorus», «llumieBas
xumusy, «OOmras mumeBas OuotexHosorus». CopepxaHue IUCIUILTAHBI
OXBAaThIBA€T KPYT BOIPOCOB, CBSA3aHHBIX CO CTPOCHHEM M CBOWCTBAMHU PAaCTBOPOB,
OCHOBHBIMU TOHSITUSMHU U 3aKOHAMU aHATTUTUYCCKON XUMUH, TIOHATUEM O METO/IaxX
UCCIICIOBAaHMUSI XHUMHUYECKUX W OWOJIIOTUYECKUX CHCTEM, MeToJamMHu oTOopa,
MOATOTOBKM W TPOBEIEHUS (PU3UKO-XUMUUYECKOTO aHAJIN3a MHUIIEBBIX OOBEKTOB,

KOJIMYECTBEHHOT0 00CYeTa U UHTEPIPETALIMH PE3yJIbTaTOB aHAIH3A.



MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA30OBAHU S POCCHUICKOM
OEJIEPALIMN
q)e,uepanbﬂoe ToCyAapCTBEHHOC aBTOHOMHOC 06pa3OBaT€J'II>H06 YUPEKACHUC BBICHICTO O6pa3OBaHI/I}1
«JlanbHeBOCTOYHBII (egepanbHbIii YHUBEPCUTET»

(IBOY)

HEPEJOBAA HHKEHEPHAS IIKOJIA
«AHCTATYT BUOTEXHOJIOT Ui, BMOMHKXEHEPUU U IMTALIIEBBIX CACTEM»

COI''TACOBAHO YTBEPXJAIO

Hayunsnii pykooautens OI1 Jupexrop IlepenoBoil nnxeHepHoi mxonsl «AHCTUTYT
VA OHMOTEXHOJIOT Ui, OMOMHKEHEPHH U MUIIEBEIX CHCTEM»
o O.M. Con i JLA. TexyTtheBa

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

«3»  HosOps 2022 T.
Pyxosoautens OI1
S B.A Jlax
(momirch) (OHO)

PABOYAS IIPOTPAMMA YUEBHOM JUCHUILIMHBI (PITY 1)
«AHAINTHYECKAsA XUMHSA U PU3NKO-XMMHUYECKHE METObl AaHATU3A
Hanpasnenue noarorosku 19.03.01 buorexnomnorus

[Tpoduns «IluieBas GHOTEXHOIOTHD)
DopMa NOATOTOBKH OYHASA

Kypc 2 cemectp 3

nexkuu 18 gac.

npakTudeckue 3aHaTus 18 gac

BCETO ayIMTOPHBIX YacOB HArpy3KH: 72 vac.
camocTosTelbHas padoTa: 27 4ac.
pedepaTuBHBIE PAOOTHI

KOHTPOJIbHBIE PaOOTHI

3a4eT - CeMecTp

9K3aMeH — 3 CEMEeCTp

Pabouas nporpamma coctaBjieHa B COOTBETCTBUU C TPEOOBaHUAMU 00pa30BaTEILHOTO
CTaHJapTa caMOCTOATENbHO yCTaHaBIMBaeMoro /IBOY, yTBepKICHHOr0 MPUKa30M PEKTOpa OT
22.03.2017 Ne113-485

Pabouas mporpamma oOcy>keHa Ha 3acefaHnu JlenapraMeHTa MUIIEeBbIX HAYK U TEXHOJOTHIA,
npotokoia Ne 1 or« 3 » 10 2022 .

Hupekrop [lenapramenta T.A. Epmiosa

BnagusocTok
2022






OO0opoTHas cTOpoHa THTYJILHOTO JucTa PITY /|

|. PaGouasi nporpamma nepecMoTpeHa Ha 3aCeJaHUN ﬂenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

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

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acegannn JemapramenTa:

IIpoTokomn oT « » 20 1. Ne

Hupextop JenapramenTa

(moamucs) (U.0. Oamuns)



AHHOTALIUS

JucuumnuHa «AHamuTH4YecKast XUMHS U (QU3HUKO-XUMUYECKHE METObI
aHanau3za» BXxoAuT B 0a3oByro yacth Onoka 1 (b1.5.05.04) yudeOHoro mana
MOATOTOBKM OakanaBpoB 1o HampabieHuto 19.03.01«buorexnonorud. Iumesas
OMOTEXHOJIOTHS», peain3yeMoro B coorBercTtBue ¢ TpedoBanusiMu OC BO 1o
JTAHHOMY HaIpaBJICHUIO.

OOmmas TpyI0eMKOCTh AUCIMILIAHBI cOocTaBseT 4 3aveTHbIX exuuul (144
4ac), OHA PEeaTU3yeTCsl Ha BTOPOM Kypce B YETBEPTOM CEMECTPE.

JuctuninHa «AHaTUTHYEeCKass XUMHS U (QU3UKO-XUMHYECKUE METO/IbI
aHaJlM3a» JIOTUYECKU M COAEPKATEIbHO CBsSI3aHA C TAKUMU KypcaMH, Kak «XUMUs
OMOJIOTUYECKA aKTUBHBIX BemiecTB», «lIpomblnuiennas skojorusy», «lluieBas
xumusy, «OOmias mnumeBas OuorexHonorus». CopepkaHWe —AUCIHUILTAHBI
OXBAaTBIBAET KPYT BOMIPOCOB, CBSI3aHHBIX CO CTPOCHHUEM U CBOMCTBAMH PACTBOPOB H
KOJUIOMJIHBIX CHCTEM, OCHOBHBIMM TMOHSTHSIMM W 3aKOHAMU (PU3NYECKOW U
KOJUTOMTHOM XWMHH, TOHSITHEM O METOJaX WCCIECIOBaHUs XUMHUYECKUX U
OMOJIOTUYECKUX CHCTEM, METOJaMH OTOOpa, MOJATOTOBKH U MPOBENCHUS (DU3UKO-
XUMHYECKOTO aHajn3a MHUIIEBBIX OOBEKTOB, KOJIMYECTBEHHOrOo oOcuera u
MHTEPHPETALUN PE3YIbTATOB AHAJIN3A.

Heab: nate cTyieHTaM 6a30Bble 3HAHUS 10 aHAJTUTUYECKON XUMHH, KOTOpPbIE
CIOCOOCTBOBaJIM Obl YCBOCHUIO MPOGUIMPYIOMIMX IUCHUUIUIAH, MOHUMAHHUIO H
OCBOGHHUIO METOJOB aHalu3a W 3aKjajblBalu Obl 0a3uc A MOCIeAyIoUIei
MPAKTUYECKON PabOThI; MPUBUTH HABBIKUA BBIMOJHEHUS OCHOBHBIX OIEpaIuil Mmpu
NpOBEJACHUHN  (DU3UKO-XMMHYECKOTO OJKCIEpUMEHTa W OOy4YuTh IpaBHIIaM
00pabOTKH €ro pe3ybTaToB.

3agaum:.
— Hay4HTbh HCIIOJIH30BATh 3aKOHBI TEPMOJAMHAMUKH M TEPMOIMHAMUYECKUE
CBOMCTBA COEOUHEHHM [UIs OMNpeAeNieHUs BO3MOXHOCTH U HaIpaBJICHUS

IMpoUECCOB;



— Hay4YUTb TNPUMEHATh 3aKOHbl XUMHUYECKOW TEPMOJMHAMUKU IS
yIPaBIEHUS XUMUYECKUM PAaBHOBECHUEM;
— HAY4YUTh I[OJb30BATHhCSI 3aKOHAMH XMMHYECKOM  KHHETUKU IS
HOBBILIEHHS] CKOPOCTU OCHOBHBIX M OJIOKMPOBaHUS TOOOYHBIX MPOIIECCOB;
— HAY4YUTh HCIIOJIb30BAaTh CBOMCTBA pPA3IMYHBIX JUCHEPCHBIX CHUCTEM H
MOBEPXHOCTHBIE SIBJICHUSI B OMOTEXHOJIOTUU
— Hay4WTb I0JIb30BAThCs JIAOOPATOPHOW MOCYJI0M, TOTOBUTH PACTBOPHI,
M0JIb30BaThCS MPUOOPaMHU M BBINOJHATH CTAaHAAPTHBIE JTAOOPATOPHBIE AHAJIU3bI;
HAy4HUTh IPOU3BOJUTH AHATUTHYECKUE PACUETHI
Jljis ycTiemHOro M3y4eHus AUCLUILINHBI « AHATUTHYECKAsT XUMUS U (PU3HUKO-
XUMUYECKHE METOAbl aHaIu3a» y OOy4YaroMMXCA JTOJKHBI ObITh C(HOPMUPOBAHBI
CJIEIyIOIIME NMpeIBAPUTEIbHbIe KOMIICTCHLINH
— CHOCOOHOCTB K CAMOOpPTaHU3allui U CaMOOOPa30BAHHUIO;
— BJIQJICHUE KYJIbTYPOW MBILUIEHUSI, CIOCOOHOCTh K 00OOIEHHUI0, aHAJIU3Y,
BOCIIPUATHUIO MH(OpMALIMHU, TOCTAHOBKE 1IEJIM U BBIOOPY MyTEN €€ JOCTUKEHUS;
— 3HAHUE OCHOBHBIX MOJIOKEHUH, 3aKOHOB W METOJOB (U3HKH, XHUMHUH M
MaTE€MaTHKH, BIaJICHUE OCHOBaMU (PM3HKO-MAaTEMAaTUYECKOTO anmnapara.
B pe3synpraTe uM3yyeHUss JAHHOM JHMCUMIUIMHBI Yy  oOydarouuxcs
bopMupyroTcs ciefyronme odmenpodeccuoHalbHble W NPogecCHOHAIbHbIE

KOMIIETEeHIUH (2JIEMEHTHI KOMIIETECHIIH):

Konx n popmyaupoBka Jrtanbl GopMHPOBAHUSA KOMIIETEHIIMU
KOMIIeTEeHITHH

COBpPEMECHHBIC METOJAbI U TEXHOJOTHUU (B TOM 4YHCIIC

3HaeT .
nH(OPMAaIIMOHHBIE) B 00JIACTH aHATTUTUIECKONW XUMHUH

OK-5 CIIOCOOHOCTBIO
HCIIOJIE30BAaTh

COBPEMEHHBIE METOABl U
TEXHOJOTUU (B TOM

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

qucie
nH(pOPMaLIOHHBIE) B -
¢ TEPMHHOJIOTHUEH, HaBBIKAMHU HCIIOIb30BaHUA
npodeccnoHanbHOMI
COBPEMEHHBIX METOJIOB M TEXHOJOTHH B 001acTh
NEeITEIbHOCTHU Bnaneer . N
aHAJTUTAYECKOHN XUMHH B Tpo(dhecCHOHaTbHOU
IeATEIIbHOCTH
OIIK-2 cnocoOHOCTBIO U OCHOBHBIE 3aKOHBLI B O0JIACTH aAHAITUTHYECKON U,
TOTOBHOCTBIO 3naet METO/IbI MATEMATHYECKOTO aHAIHM3a U MOJICTTUPOBAHUS,
HCIIOIB30BaTh OCHOBHEBIE TEOPETHIECKOTO u AKCTIIEPUMEHTAILHOTO

3aKOHBI HUCCIICAOBAaHUA B 00J1aCcTH aHATTUTHYECKOH XUMUU




€CTECTBEHHOHAYYHBIX UCTIOJNb30BaTh  OCHOBHBIE  3aKOHBI B 001acTH

JUCLUIUINH B | yvyeer aHAJIUTUYECKON XUMUH, TPUMEHATH METOJbl

npogeccuoOHaTBLHON MaTeMaTHYECKOT0 aHalM3a W MOJICIMPOBAHUS B

NesITeIbHOCTH, 00J1aCTH aHATUTUYECKOH XUMUU

IPUMEHSTh METObI

MaTeMaTHYeCKOro .

AHAII3A - TEPMHHOIIOTHEH, HaBBIKAMHU HCTIOIB30BAHHS 3aKOHOB B

MOJICTTHPOBAHHS, 00J1aCTH aHAJTUTUYECKONW XMMMHU B PO(ECCHOHATBHOM

TEOPETHIECKOTO 4 | BIageer | NesTeNbHOCTH, — NPUMCHSTh — METOIBI  aHAIM3a,

KCTTEPHMEHTATHHOTO TEOPETUYECKOT O u OKCIEPUMEHTAILHOTO

P e — UCCIICIOBaHMS B 00JIaCTH aHATUTUYECKON XUMHUU
JTAaHHbIE O COBPEMEHHON (U3UYECKOIl KapTHHE MUpa,
POCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSAX B

3HaeT 00J1aCTH aHAIUTUYECKON XMMHHU, CTPOCHHME BElleCTBa

OIIK-3  crocobHoCThIO0 JUIL  TIOHMMasl OKpPY’KaloIlero MHpa W SBJICHHS

UCMOJb30BaTh 3HAHUA O IPUPOIBI

COBPEMEHHOM - =

(usIecKoii KapTHHe UCTIOJB30BaTh 3HAHHUS O COBPEMEHHOW (U3HYECKOM
KapTHHE MHUDAa, IPOCTPAHCTBEHHO-BPEMEHHBIX

MUpA, POCTPAHCTBEHHO-

BpPEMCHHBIX Ymeer 3aKOHOMEPHOCTSIX,  CTPOCHMM  BelleCTBa A
HNOHMMAaHHMsI OKPY’KAIOIIEro MUpa U SBJICHUH IPUPOIbI

3aKOHOMEPHOCTSIX, .
B 00J1aCTH aHATUTUYECKON XUMUU

CTPOEHHUH BellecTBa IS

TOHMMAHHS TEPMUHOJIOTHEH,  CIIOCOOHOCTBIO  WCIOJIB30BAHUS

OKPYXKAIOIIEr0 MHpa U 3HAaHUSI O COBPEMEHHOW (PU3MUECKOW KapTUHE MHpa,

SIBJICHUH IPHPO/IBI Brageer | TPOCTPAHCTBEHHO-BPEMEHHEIX 3aKOHOMEPHOCTSIX,
CTPOCHUHU BEILECTBA JUII MOHUMAHHS OKpPY’KAIOLIETo
MUpa U ABJIEHUH MPUPOJBI B 00JIACTH aHAIUTUYECKON
XMMUU B IPO(eCCHOHAIBHON JesITebHOCTH

TIK-9 BIIAICHIEM OCHOBHBIE ~ METOJbl M  MpPHUEMBl  IPOBEICHUS

OCHOBHBIMH METOaMH U 3Haer AKCIEPUMEHTAIBHBIX UCCIECOBAHUIN B aHAJTUTUYECKOMN

nprUeMaMi  TIPOBEICHUSI XUMHAN

HKCHEPUMEHTATbHBIX OPUMEHATh  METOAbl M IpHUEeMBl  IPOBEIEHUS

HCCIEN0BAHUM B CBOEH | YMmeer JKCIIEPUMEHTAIIBHBIX UCCIIETOBAHUM B aHAJTUTUYECKON

npodeccnoHanbHOM XHUMHH

obnacTu Brageer | HABPIKAMH HPOBEICHHUS SKCIIEPUMEHTATBHBIX
UCCIICIOBAaHHUI B aHATUTHYECKONH XUMUH
CTaHJApTHbIE U CEePTU(UKALMOHHBIE HCIIBITAHUS

3HaeT CBIPBsl, TOTOBOH TPOAYKIMHA ¥ TEXHOJIOTHIECKUX

[IK-10 - cIOCOBHOCTHIO IPOIIECCOB B 00JaCTH aHATUTUYECKON XUMHUH

MPOBOJIUTH CTAHAAPTHHIC OPOBOJUTH  CTaHAAPTHBIE U  CepTHU(PHUKAIMOHHBIE

U cepTH(UKAINOHHEIC Vieer UCTIBITAHUS ~ CHIPBS, TOTOBOW  TPOAYKIUH U

UCTIBITAHUS CBIPbS, TEXHOJIOTUYECKUX IpOIIECCOB B obnactu

FOTOBOM MNPOAYKIHH U AHATUTUYECKOW XUMHH

TCXHOTOTHICCKHX CIOCOOHOCTBIO ~ MPOBOJWMTH  CTAHAApPTHbIE W

IIpoNeCCoB Brazeer cepTu(DUKAIMOHHBIE HWCHBITAHUS CBHIPbs, TOTOBOM
OPOAYKUMH U  TEXHOJOIMYECKHMX IPOLIECCOB B

AHAJIINTUYECKON XUMUH




Jlnst hopMupoBaHUs BBIIIEYKAa3aHHBIX KOMIIETEHIIMN B paMKaX TUCIMILIHHEI
«AHanuTU4ecKass XUMUsS U (PU3UKO-XMUMHUYECKHE METO/bl aHAIN3a» MPUMEHSIOTCS
CIIEYIOIINEe METOAbl AKTUBHOTO/ HMHTEPAKTUBHOTO OOydYeHHUs: MpoOieMHas

JICKIIUA, MCTOA MAJIBIX I'PVYIIIL, HHTCIIJICKT KAaPTHI.

ICOJEP KAHUE TEOPETUYECKOHN YACTHU KYPCA

TeopeTndeckas yacTh Kypca BKIIOYAET B ce€0s JIEKIIMOHHBIM KypC
B 00beMme 18 uac.

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

Tema 1. BBegeHue B IMCHUIUVIMHY «AHaIUTHYECKas XUMUS U (PU3UKO-
XUMUYECKUE METOJIbl aHAIN3a» AHAIUTHYECKass XUMHUA KaK HAayKa O METOJax
Ka4eCTBEHHOTO W KOJWYECTBEHHOTO HCCIIEOBAaHUS COCTAaBa  BEUIECTB.
TeopeTudeckre OCHOBBI JUCHUIUIUHBL (2 4ac).

Tema 2.0cHoBbl xumuyeckoii  Tepmoaunamuku. IlepBoe Hauamo
TePpMOAMHAMUKHU (2 yac)

OcCHOBHbBIE TOHSTUS XUMHUYECKOW TEPMOJMHAMHUKH, TMEPBOE HAYajo.
BHyTpeHHss sHeprus u sHTanenus. Tepmoxumus. 3akoH l'ecca u cnenacTBus u3
Hero. Tepmoxumuueckue pacuetsl. Kanopumerpus.

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

Bropoe nHawano tepmoauHamuku. TepMogmHaMUYecKue oOpaTUMBIE U
HEOOpaTUMbIE TMPOIECCHl. DHTPONUS W TEPMOJMHAMHYECKAsT BEPOATHOCTH
COCTOSIHUSI CUCTEMBI.

Xapaktepuctudeckue (PyHKIIMU U TEPMOJIMHAMUYECKUE TTOTCHIIUAIIBI.
MakcumanbHas pabora npouecca. JHeprus 1'n66ca u I'enbmronbua. [lonsitue o
XUMHUYECKOM TOTeHIuane. TepmoauHamMuueckue (akTopbl, OMpPEACIISIIONIre
HamnpasJeHHE Ipouecca. BTopoe Hayano B OTKPBITBIX CUCTEMAax W B IKUBBIX

OopraHmn3smMax.



KoHcTanTa paBHOBecHs, cOcOObI €€ BBIPAXKEHMSI U pacyeTa. YpaBHEHUE
uzotepMbl Bant-I'opda. Xumuueckoe paBHOBECHE B TIE€TEPOTE€HHBIX CHUCTEMaXx.
[Ipuanmn cmemenus pasHosecuss  Jle lllarense kak ciencTBue BTOPOrO HAadasa

TCPMOANHAMUKH.

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

[IpaBumno ¢a3 ['mb06ca. Ananu3 $ha3oBoii [TuarpamMmbl COCTOSIHUS BOJIBI.
JlaBneHue HACHIIIIEHHOTO Tapa Haj pacTBOpPOM. 3akoHbl Payms. DOymumockomnus,
Kpuockonusi U ux npumenenue. uddys3us m ocmoc B pactBopax. OOpaTHbII
ocMOC. 3HA4YeHHE OCMOTHUYECKOTO  JIaBJIEHMs] JJis  OWMOJOTHYECKUX U
TEXHOJIOTUYECKHUX MTPOLECCOB.

Jlekuust mpoBoguTcs ¢ ucnonb3oBaHneM MAQ: Kpyriaeli  CTON €
00CY>XJIEHHEM TMOJATOTOBJICHHBIX CTY/ICHTAMHU JOKJIA0B U MPE3CHTAIIUN.
Tema 2. B3aumuass pacrBopumocth xuakocreir. Ilpomecc
NeperoHKu. JKCTpakmusa(2 yac)

ITepBeiii 3akon KonoBanoBa. JIuCTuUIsiuMs JABOMHBIX CMECEH.
Pextudukanus. Brtopoit 3akon KoHoBasioBa. A3€0TpomHBIE CMECH, HUX
NPUMEHEHUE M METOAbl pa3/IeJIeHusl a3€0TPONHBIX cMeceil. OrpaHuyeHHO
pacTBOpUMBIE XUAKOCTH. [leperonka ¢ BOASHBIM apoM.

3akon pacnpenenenusi Hepucra-lllnnoBa. Dxcrpakuust U GakTopsl,

BJIMAIOIIHNEC HA CTCIICHDb OKCTPpAarupOBaHUA. PaCTBOpBI ra3oB B X KUIKOCTAX

Paszoen 3.  Onexmpoxumus (4 uaca)

Tema 1. PacTBopbI 3J1eKTPOJIMTOB (2 Yac)
[IpyuuuHbl OTKIIOHEHUS OT 3aKoHOB Payins u Bant-I'odda B pacTBOopax
CHJIBHBIX 3JIEKTPOJUTOB. 3akoH pa3dasieHuss OcTBanbpaa JUIsL  caa0bIxX

SJICKTPOJIHUTOB. OCHOBHBIE TTOJIOKCHMUS TCOPHUHU PACTBOPOB CUJIBHLIX 3JICKTPOJIIMTOB



Hebas u ['tokkens.  AKTUBHOCTb, KOA(G(UIIMEHT aKTUBHOCTH, WOHHAas CHJIA
pacTtBopa.
VY nenbHas U 3KBUBAJICHTHASI 3JEKTPONPOBOAHOCTh. KOHIyKTOMETpHS
U €€ IPUMEHEHUE B MMPAKTUKE aHAJIN3a MUILEBBIX CPE.
Tema 2. Duexrpoanbie norennuagbl u IJC (2 gyaca)

Onexrpoansie nmoteHnuansl U DJC. KonTtaktHbii 1 audQy3nOoHHBIH
MOTEHIHAJIbI B TAJIbBAHUYECKOW ILenu. MexaHu3M BO3HHUKHOBEHHS JIBOMHOTO
anektpuueckoro cios ([2C) nHa mexdaznoit moepxHoctu. Ctpoenue J[DC.
@akTOpHl, BIUSAIONINE HAa BETUYUHY U 3HAK 3JIEKTPOJHOTO MOTEHIMANA.

N3Mmepenue 35eKTpoaHOro noteHnuana. CTaHmaapTHBIA BOJOPOAHBIM
ANEKTPOA. Psin cTaHAAPTHBIX 3JIEKTPOAHBIX IMOTEHUMAJIOB W BBIBOJbBI M3 HETO.
YpaBaenue HepHcra 1151 31€KTPOAHOTO NOTEHIMATA.

Tunel snekTpoxumudeckux I1ened. CxeMbl W NPUHUUIT PadOThI
AIEKTPOXUMUYECKUX AEMEHTOB, pacueT DJC. Tumnbl anexkTpooB.

Ilomenyuomempusa u ee npumemenue 6 npaKkmuke aHaIU3qQ

nuuieevlx cucmem.

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

IIpenmer xumuueckod KhHETUKH. CKOpPOCTh peakiuu (CpeaHsiss u
UCTUHHAsA) U (HaKTOPBI, BIUAIONINE HA HEe. 3aBUCHUMOCTh CKOPOCTH PEAKIMH OT
KOHIICHTpAIluu, 3akoH jaeucTByromux wmacc (3JIM). KoHcranTa CcKopocCTH.
Ocob6ennoctu mpumeHenus 3JIM miis rereporeHHBIX mporieccoB. KuHernueckas
KIaccupuKalys Ppeakiuid MO MOJIKYJSIPHOCTU U TMOPSAJIKY. ITepuon
MOJTYTIPEBPAILICHUS, €T0 CBSI3h C KOHCTAHTOM CKOPOCTH.

3aBUCHUMOCTh CKOPOCTH PEAaKIMK OT TeMnepaTypbl. Teopus akTUBHBIX
COYJapeHH MOJIEKYJl. DHEprusi akKTHUBAlMU, CHOCOObI €€ BBIYMCICHUS. AHAIN3

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



Cnoxunble peakuuu. [lapannenbHble, nocnenoBaTeIbHble, 00paTUMBbIE,
COMpsDKEHHBbIE U KojebarenbHble peakiuu. CraauiiHOE MpOTEeKaHUe Ipoliecca U
MOHATUE JIMMUTHpYIOIIEN ctanuu. LlenHpie peakunu. LlenHpie peakuum B Xumuu
JKUBBIX CHCTEM UM B TEXHOJOTMH. {DOTOXMMHUYECKHME PpEAKUHUHU. 3aKOH
HSKBUBAJICHTHOCTH OMHINITeHA. KBAaHTOBBIM BBIXOJ. XHUMHUYECKOE BO3JICUCTBUE
W3JIyYEHUH BBICOKMX DHEPTUM. JIEKIHsI TPOBOAUTCS C UCIIOJIB30BAHUEM JJIEMEHTOB
MAO (YO-3, YO-4).

Tema 2. Karaau3s (2 yaca)

[TonoxuTenbHBINA, 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
yCJIOBHUM Ha (pepMEeHTaTUBHBIEC TIporiecchl. DEepMEHTHI B XUMUU KUBBIX CUCTEM U B

TCXHOJIOTHH.

|. CTPYKTYPA U COJAEP) KAHUE MPAKTUYECKON YACTHN
KYPCA
IpakTnueckue 3ansaTus (18 yac., B TOM 4ucJje - 4ac.c NPpUMeHEeHUeM

METO/I0B AKTUBHOT0 00yYeHMsI)

3ausTue 1. [IpaBuna paboTel 1 TEXHUKA O€30MACHOCTH B XUMHYECKUX
nabopaTopusax. AHAIUTUYECKHE PEAKIIMN KATHOHOB MEPBOM aHATUTHYECKOM
TPYIIBI 0 KUCIIOTHO-OCHOBHOM Kitaccudukanuu.(2 Jac.)

3ansiTHe 2 AHATUTUYECKHE PEAKIIUA KATUOHOB BTOPOM U TPETHEMN
aHAJIMTUYECKUX rpymibl. Pemenne pacueTHbIx 3a1a4 (3a1a4HukK 1).(4 yac)

3ansaTue 3TecT-KoHTpOINIb | (AaHAIMTHYECKHE PEAKIIMKM KATHOHOB IIEPBOM,
BTOPOI1, TpeThel aHANUTHYECKUX Ipynn). [IpakTHyeckas 4acTh: aHAIU3 CMECU

katuoHoB |-11I rpynmn.(4 gac)



3ansTue 4 AHaNUTHYECKUE PEAKIIUU KATHOHOB YETBEPTOM U MATOU IPYIIIL.
Pemienne pacuetHpIx 3a/1a4 (4 4ac)

3ansarue STect-koHTpONb 2. KOHTpOnbHAs padoTa 1 (muceMeHHas).
AHaNUTUYECKUE Peakllui KaTHOHOB IECTOU IpyMIibl. Perienre KOHTPOIbHBIX

3a1a4.(4 gac)

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

METOA0B AaKTUBHOI'0 Oﬁy‘leHI/lﬂ)

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

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

JlabopaTtopuasi padora Ne 3. ['paBumerpuueckuii ananu3. Kinaccudukamus
METOJI0OB TpaBUMETpun. Meton ocaxaeHus. I[Ipumepsl TrpaBUMETPUYECKUX
ompeesieHui. (4 yac.)

Jlabopatopuass paGora Ne 4.MHcTpyMeHTanbHble ((DU3UKO-XMMHUYECKUE)
METOJIbl aHAIN3a. DJIEKTPOXUMHUUECKHE METObI aHanu3a. [loTeHnuoMeTpuueckuit
ananu3. [Ipsimast noTeHIIMOMETPHS ¥ TOTEHIIMOMETPUIECKOE TUTPOBaHUE.(4 4acio)

JlaGoparopuass paGora Ne S.Konaykromerpuueckuii aHanmms. I[Ipsmas
KOHJIYKTOMETPHS U KOHTYKTOMETpUUECKoe TUTpoBaHue (4 dac.)

JlaGopaTopHasi pa6ora Ne 6.0nTnueckue MeTo bl aHaau3a. Knaccudukarms
ONTUYECKUX METONOB aHain3a. MOJEKYJSpHbIA CIEKTPaJbHBIM aHaiu3 B
yIbTparOIETOBOM U BUIUMON 00JIaCTH crieKTpa.(4 Jac.)

JlabopaTtopnass padora Ne 7.Komopumerpus. @OTOKOJIOpUMETPHS,
dboTtoanekTpokonopumerpusi.  KonmuecTBeHHbIH  (DOTOMETPUYECKUM  aHAIMS3.
JuddepeHunanbHbIi dboTomeTpruyecKuit aHaJIN3. OKCTpPaKIIMOHHO-

dboTomeTpuyeckuii ananuz. PoToMeTpuiecKoe TUTpoBaHue.(4 yac.)



JlaGoparopnasi padora Ne 8.JlroMmuHecueHTHBIN aHanu3. CyIIHOCTh METO/IA.
Knaccudukanusa momusecteHimii. @OayopecueHTHbI  aHaiu3, OCHOBHBIE
XapaKTepUCTUKU U  3aKOHOMEPHOCTH JIIOMHHeEcUeHIMU. KoaumuecTBeHHBIH
(byopeclieHTHBIN aHamu3. DKCTPAKIMOHHO-(PIIyOpECIIEHTHBIN aHanu3. (4 Jac.)

JlaGopaTopnas pabdora Ne 9.Xpomartorpaduueckue METOIbl aHAIU3A.
HNonooOmennass  xpomatorpadus, ra3oBas Xxpomartorpadus, KHUAKOCTHas
xpomatorpadus. BwicokodddekTrBHaAs KUAKOCTHAsE XpomaTtorpadus (JeKius

npecc-kKoHdepeHus).(4 yacio)

I1l. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCS

Y4yeOHO-MEeTOAUYECKOE oOecrieueHue CaMOCTOSTEILHOU paboThI
oOyyaromuxcss MO JUCHUIUIMHE «AHAIUTUYECKass XUMHS» TMPEICTABICHO B
[Tpunoxenuu 1 u BKiIto4aeT B ceO:

- TUIaH-Tpa(uK BBIMOJIHEHUSI CaMOCTOSITENIbHOM padOThl MO TUCIUIUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHHU Ha BBIMOJHEHUE MO KaXKJA0OMY 3aJJaHUIO;

- XapaKTEepUCTUKA 3aJaHUi Il CaMOCTOSITENIbHOW paboThl CTYAEHTOB U
METOMYECKUE PEKOMEH/IallUHU 10 UX BBIIIOJIHEHHUIO;

- TpeOoBaHUSI K TPEACTABICHUI0 U  OQOPMIICHHIO  PEe3yJIbTaTOB
CaMOCTOSATEILHON pabOTHI;

- KPUTCPHUHU OLCHKHU BLIIIOJTHCHUA CaMOCTOSITSIILHOMN pa6OTI>I.

IV. KOHTPOJIb JOCTUXKEHUSI LIEJIEH KYPCA

Ne | Kontponupyem OueHouYHbIE CPENCTBA -
i/ bIe MOTYJIH/ Komp! u aTansl popmupoBaHus HalMEHOBAHHUE
0 | paszensl / TeMbI KOMITETCHIINI TEKyLIUH | TIPOMEXKYTOUH

JUCHUITIIMHBI 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 -
KOJUJTOKB
UyM,
I1P-6-
nabopar
opHasi
paborta

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

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

3auer
Bomnpocsr 19-
36

I1P-1 —
UTOTOBBIN TECT

YO-1-
cobeceno
BaHMHE,
YO-2 -
KOJIJIOKB
uyM,
I1P-6-
nabopart
opHast
pabota

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

YO-1-
cobeceno
BaHME,
YO-2 -
KOJUIOKB
uyM,
[1P-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, HAaBBIKOB

00pa3oBaTeNbHOM MPOrpaMMBbl MpeAcTaBieHbl B [Ipunoxennn 2.

u

u

XapakTepu3yrolye dTanbl (OpMUPOBAHMS KOMIIETEHIIMA B MPOLIECCE OCBOCHUS



V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTEpaTypa
1. Kpumradosuy, B. U. dusnko-xuMudeckie METOAbI HCCIeA0BaHuUs /
Kpumradosuy 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., PomanoBa P.I'.,
['opoynoa T.C. - MockBa :HUI[ MH®PA-M, 2016. - 394 c. (Beicuiee
oOpazoBanue: bakanmaBpuat) ISBN 978-5-16-009311-6. - TekcT : 2JI€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/431581

3. denncosa, O. H. Oprannyeckass Xumus: y4eO0HO-METOAMUYECKOE MOcoOre
JUISL CaMOCTOSITENIbHOM pPabOoThl CTYAEHTOB HampasiieHusi moarotoBku 19.03.01
(Buorexnonorus) / O. H. Jlenncosa, B. JI. ®omunsix, E. B. Tapacerko. - Homikap-
Omna : TToBOMKCKHIA TOCYJApPCTBEHHBIN TEXHOJIOTUYECKUH yHUBEpcUTeT, 2016. - 84
c. - |ISBN 978-5-8158-1734-0. - Tekctr : onektponnbii. - URL:
https://znanium.com/catalog/product/1875789

4. JIypwe FO.1O., CripaBOYHUK 0 aHATUTUYECKON XUMUHU, MoOCKkBa, AJIbsIHC,

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

JdonosHuTEeILHAS JIUTEpPATypa
1. Xapurtonos 10.4. ®usznueckast xumus: yueonuk - 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.:
N3narensckuii LEHTP «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. ¢ aHrIL - M.:
BMHOM. JlaGopartopus 3nanuii, 2009. - (JIyummii 3apy6exHbiii yueOHuUKk). - T.
1. - 623 c.http://window.edu.ru/resource/313/65313

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

S. KpeuioB B.A., Ceprees [''M., Emunmamesa E.B. Wudbopmarmonnsie
pecypchl B aHanmuTuueckoil xumuu. CoBpeMEHHbIE TPEOOBaHUS K OTYETY IO
HUP. Dnexkrponnsiii yueOHO-MeTouueckuii komruieke. - Hmkauit HoBropos:
Hwuxeropoackuit TOCYHUBEPCUTET, 2010. - 105

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

Ilepeuenb pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HHTEepHET»

1. Hayunas snextpoHHas 6ubaroTeka - http://elibrary.ru

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

3. Hudopmanmonno-nonckoBas cuctema denepaibHOr0O WHCTUTYTA

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

servisy/informatsionno-poiskovaya-sistema/

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

5. baza nmnareHtoB BcemupHOil  opraHu3alMM  MHTEIIEKTyalbHOU
COOCTBEHHOCTH (BOUC) PATENTSCOPE -
https://patentscope.wipo.int/search/ru/search.jsf

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

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

2. CIIC "Koncynbrantlnroc" (mpoduib: YHUBEpCaTbHbIN)


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 YKA3AHUA 11O OCBOEHUIO IUCHUIIJIMHBI

Teopetnueckass 4acTh TUCIUIUIMHBI «AHATUTHYECKass XUMHUS U (UZHKO-
XUMHUYECKAE METOJbl aHAM3a» Ha JIEKIMOHHBIX 3aHATUAX, TaK KakK JIEKIUsA
SBJIIETCSI OCHOBHOM (hopMoil 00yueHus1, T1e MpenojaaBaTesieM JaloTCs OCHOBHbBIE
MOHSATUS TUCITUTLIIUHBI.

ITocnenoBaTenpHOCTh M3JIOKEHUS MaTepHalla Ha JICKIVMOHHBIX 3aHATHUSAX,
HampasjieHa Ha (OPMUPOBAHHUE y CTYIACHTOB OPHUEHTUPOBOYHON OCHOBBI ISt
MOCJIETYIOUIEr0 YCBOCHUS MaTepHalia IpU CaMOCTOSATENBHON padoTe.

[IpakTHueckue 3aHATUS Kypca IMPOBOISATCS IO BCEM pasjienaM ydeOHOH
nporpammsl. [IpakTuyeckrue paboThl HanpaBieHbl HA POPMUPOBAHUE Y CTYICHTOB
HABBIKOB CAMOCTOSITEILHOM HCCIIEI0BATENbCKON paboThl. B Xome mpakTuyeckux
3aHATHI OakajaBp BBITIOJHIET KOMIUIEKC 3aJaHWil, MO3BOJISIIONIUN 3aKPEIUTh
JIEKIIMOHHBIN MaTepHUai Mo U3y4acMOl TEME.

AKTUBHOMY  3aKpeIUICHUI0  TEOPETHMYECKHUX  3HAaHUM  CIOCOOCTBYET
oOcy>X/1eHne MPOOJIEMHBIX aCIEKTOB JUCIHUIUIMHBI B JOpME CEMHUHAPA U 3aHITHH C
NPUMEHEHUEM METOJOB AKTUBHOTO 00y4eHus. IIpu 3TOM NmpOUCXOAMUT pa3BUTHE
HABBIKOB CAMOCTOSITENIBHOW HMCCIIEOBATENbCKOM AESATENBHOCTH B  MPOLECCE
paboThl C HAYYHOUW JUTEPaATypOi, MEPUOJIUYECKUMH HU3AaHUSAMHU, (OPMHUPOBAHUE
YMEHUSI apryMEHTHUPOBAHHO OTCTAaMBaTh CBOKO TOYKY 3pPEHHUsA, CIyIIaTh APYIHX,
OTBEYATh HA BOIIPOCHI, BECTU AUCKYCCHIO.

[Ipu Hanucanuu pedepaToB PEKOMEHIYETCS CaMOCTOSITEIbHO HalTH
auTepatypy K Hemy. B pedepare packpbIBaeTcs coaepiaHHE HCCIeayeMon
npobsiembl. PaboTa Han pedepaToM momoraer yriiyOuTh MOHUMaHUE OTACIIbHBIX
BOIIPOCOB Kypca, PopMUPOBaTh U OTCTAaUBATh CBOIO TOUKY 3pEHUS, TpUOOpeTaTh U
COBEpIICHCTBOBATh HABBIKM CAMOCTOSITENIBHOM TBOPUYECKOHM pabOThl, BECTH

aKTUBHYIO MO3HABATEIbHYIO PabOTYy.



I[J'IH MNPOBCACHUA TCKYIICTO KOHTPOJA H HpOMe}KyTO‘{HOﬁ arTreCralnu
IMPOBOAUTCA  HCCKOJBKO YCTHBIX OIIPOCOB, TCCT-KOHTPOJIBHBIX pa60T )41

KOJUIOKBUYMOB.

VIIl. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT' UM 1
HPOI'PAMMHOI'O OBECIIEYEHUA

JIuuleH3MOHHOE TMpoTrpaMMHOE obOecneueHus, ycrtaHoBieHHoe Ha [IK B

[Mxone 6I/IOM€I[I/IHI/IHI>I N HUCIIOJIb3YCMOC B paMKaX OCBOCHHUA NUCHHUIIIIMHBI:

HaumenoBanue IIpOorpaMMHOI0O

Bepcus Ha3znauenue
KOMILIEKCa
Windows Seven Enterprice SP3x64 OmnepannoHHas cucreMa
Eset NOD32 Antivirus 42761 | CPOACTBO OOHapyieHis
BPEIOHOCHBIX ITPOrpPaMM
Microsoft Office v2010 14.0.6029.1000 )
po(heCCUOHATTLHBIN TUTIOC OducHbIl TakeT
Microsoft Office
npodeccuoHanbHbIi mroc 2013 15.0.4420.1017 OducHsIil makeT
7-Zip 9.20.00.0 OO0yuaromuii KOMILIEKC
IporpaMm
AbbyyFineReader 11 110460 | OQOyuaoumuii Kommieke
IpOrpaMm
CoogleChrome Bbpay3zep st paboThI B
42.0.2311.90 cpere WWW

VIll. MATEPUAJTbHO-TEXHUYECKOE OBECIIEYEHUE
TUCTUTLIAHBI

JIeKiMOHHBIE W TPAKTUYECKHE 3aHATUS MPOBOJATCS B  AyJIUTOPHH,
OCHAlIeHHONW MYJbTUMEIUWHBIM O000OpYyJAOBaHHEM, CaMOCTOATEIbHas padoTa
CTYJICHTOB B UYUTAJbHBIX 3ajlax HayyHOUl Oubmmoreke JIBDY U KOMIBIOTEPHBIX
knaccax Ilkonmel OuomemuuuHbl €O CBOOOAHBIM aocTyroM. JlaGopaTtopHbie

3aHATUS TPOBOJATCS B Y4eOHOM mabopaTopud, OCHAIIEHHOW HEOOXOAUMBIM



o0opynoBaHUEM (BBITSDKHOW IIKad, BOASHOW TEPMOCTAT, HACTOJIbHAsT MUHU-
neHTpudyra, crnekTpoGoToOMeTp, BeChbl TEXHUYECKUE, BEChl aHamuTU4yeckue, pH-

METP U JIp.), XUMUYECKON NOCYAON U PEAKTUBAMH.



HaunmenoBanue 000py10BaHHBIX
IIOMEIIECHUN U ITIOMENIECHUN 111
CaMOCTOSITEIIbHOU PabOTHI

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

JlekoHHas ay tuTopus,
OCHAIlICHHAs! MYJIbTUMEIUHUHBIM
KOMIIIEKCOM

r. BimaguBocTtok, 0. Pycckuit, m.
Asixe 1.10, ayn. M403, mmomianb
64 M2

DKkpaH ¢ atekTpornpuBogoM 236*147 cm TrimScreenLine;
ITpoekrop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; IToxcucrema
CIIELUATTU3UPOBAHHBIX KpeTUICHUN 000py1I0BaHUs
CORSA-2007 Tuarex; IloacucremMa BHACOKOMMYTAIIMH:
maTpuuHblii kommyTtatop DVI DXP 44 DVI ProExtron;
ymmantens DVI no Butoit mape DVI 201 Tx/RxExtron;
[logcucrema  ayAHMOKOMMYTAallMM W 3BYKOYCHJICHHS;
aKyCTHUYeCKas cucTema Jijisi moTosiouHoro Mmonrtaxa SI 3CT
LP Extron; uudposoiiaynuonponeccop DMP 44 LC
Extron; pacuupenue miist KouTposuiepa ynpasienus [PL T
CR48.

JlaGopatopHasi ayquTopus, T.
BnaguBoctok, 0. Pycckui, . Asike
.10, ayn. M420, niomaas 74,6 m?

AxBaguctusuiarop 113-2205 (511/4); Becbl aHaTUTUYECKUE;
Becsl Jaboparopusie Vibra SJ-6200CE (HIIB=6200
r/0,11); BJIaroMep AGS100; JIBYXJIy4E€BOI
cnektpodoromerp UV-1800 mnpomsBoactBa Shimadzu;
ucnapurens 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 ®Dypre
npeoOpa3oBanuem;xpomarorpad  xuakoctnoir  LC-20
Prominence co CHEKTPOPOTOMETPUYECKUM U
pedpakTOMETPUUECKUM JIETEKTOPOM; ueHTpudyra
nabopatopHast [123-6926 c poropom 10x5 wmu; Habop
JI03aTOPOB  aBTOMAaTHYECKMX OKOXHM, HabOp CTYyIOK
bapdopoBbIX, CTEKISHHA M IUIACTHKOBas JiabopaTopHas
nocyna.

JlaboparopHas aynuropus

r. Bmagusoctok, o. Pycckuit, 1.
Asike .10, aya. L430, miomans 70
M2

[llxad  BeITSDKHOHM, MeOens  yabopaTtopHasi,  BeChl
nabopaTopHble; MarHuTHasg Memanka [13-6100 (5 mr);
MarHuTHas memanka [19-6110 M ¢ nmonmorpeBom (SmiT);
IUINTKA HarpeBaTelibHas dJEKTPUYECKas; XOJIOJIUIbHUK
bapmaleBTUYECKUH, cnekTpodoToMeTp; KOMILJIEKT
nabopaTopHoil mocybl, Habop cTynok (appopoBbIX C
NEeCTUKaMU; Habop 103aTOPOB aBTOMATHYECKIX DKOXUM

UuransHble 3a5161 HayuHow
o6ubmorexku IBOY ¢ OTKPHITHIM
J0CTyNnoM K pouay (kopmyc A -
ypoBeHb 10)

Momno6ioxk 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 Cxopoctb nocryna B Mutepuer 500 Mo6ut/cek.

PabGoune Mecra g Jofed ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 3I0POBbS  OCHAlICHBl JUCIUIEAMH U
npuntepamu  bpaiinsg;  o0opynoBaHBI:  MOPTATHUBHBIMH

YCTpOﬁCTB aMH  JId 4YTCHUS IIJIOCKOII€YaTHBIX TEKCTOB,
CKaHUPYHOIHUMHU u YUTalOIIMUMHU MalllMHaMH
BUACOYBCIUINUTCIIEM C BO3MOKHOCTBIO peryjsimun




LBETOBBIX CIIEKTPOB; YBEJIWYUBAIOMIMMHU 3JIEKTPOHHBIMU
JyTIaMU U YIbTPa3BYKOBBIMU MapKHPOBIIMKAMH.




[Tpunoxenue 1

MHHHCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINN
dezepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIEr0 POQECCUOHATILHOTO 00pa30BaHUS

«JlabHeBOCTOYHBIN (eepajibHbII YHUBEPCUTET)
(IBDY)

HNEPEJOBAA HHKEHEPHAS IIKOJIA

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYUYAIOILINXCA
Mo IUCIHUIIJINHC «AHaAINTHYECKAsA XUMHS U q)n3mc0-ngnqec1me METO/Ibl aHAJIN3a»
Hanpapaenue noarorosku 19.03.01 buorexnosorust
npoduis «llumieBas OMOTEXHOIOT U
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2021



ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl 10 TUCHUILINHE

Bun IIpumepHbIe
Ne Harta/cpoxkn N
CaMOCTOATEIbLHOM HOPMbI BpeMeHH dopmMa KOHTPOJIsA
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 00ecneurBalOT MOJATOTOBKY CTYJE€HTa K TEKYIIUM
ayJIUTOPHBIM  3aHATHSM. Pe3ynpTaThl 3TOH MOATOTOBKU  MPOSIBISIOTCS B
AKTUBHOCTH CTY/ICHTA Ha 3aHATHUSIX, BBIMOJTHECHHBIX KOHTPOJIBHBIX Pa0OT, TECTOBBIX
3aJlaHui U Ap. GOPM TEKYIIEero KOHTPOJIS.

Jl5ig peanmzanny caMOCTOSITENIbHON paOOThI CO3/IaHbI CIIEAYIOIINE yCIOBUS:

1. CryneHtsl o0ecIieueHbI UH(GOPMAITMOHHBIMU pecypcamu
(yueOHMKaMHU, CITpaBOYHUKAM, YUSOHBIMH MTOCOOUSIMU);

2. Jlns mpoBemeHWs TPAKTUYCCKUX W JIAOOPATOPHBIX 3aHATHU TIO
MpeAMETy UMEIOTCS MeToaudeckue mocoous. CTyJAeHT MMeeT BO3MOXKHOCTH
3apaHee (C OINEpeKEHHEeM) TOATOTOBUTHCS K 3aHATHIO, OTBETUTh Ha
KOHTPOJIMPYIOIINE BOTPOCHI, 1 0OpAaTUTHCS 3a MOMOIIBIO K MPEMOJIaBaTeIO B
clIydae HeOOXOIUMOCTH.

3. Pazpabortansl KOHTPOJIMPYIOIIIHE MaTepuabl B BUJIC
CaMOCTOATENBLHBIX pabOT M B TECTOBON (hopMme, TO3BOJISIONIUE OTEPATUBHO
OIICHUTHh YPOBEHB MOJITOTOBKHU CTY/ICHTOB.

4. OpraHn30BaHbI SXKEHECITBHBIC KOHCYIbTAIIHH.

CamocrosiTenpHas paboTa BKITIOYAET B CeOsI:

1. [ToAroTOBKY K PaKTHUECKUM 3aHATHSM;

2 [ToAroTOBKY K KOHTPOJIBHBIM paboTam;

3 [TonroroBky k 1abopaTopHBIM paboTam;

4. [TonroToBKy K 3a4eTy U 3aMEHY.

3) [Tnan-rpaduk BHIMOTHEHUS CAMOCTOSTEIEHON PaOOTHI



Y. 1, cemectp 2

HJIaH-I‘pa(l)l/IK BBINIOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbl mo JTMCIOMIIJIMHE

«AHaJIUTHYECKAasl XUMHUS U (]m3mco—ngnqec1me METOAbI aHAJIN3Aa»

(36 uac)
Ne Jara/cpoxkn Bun IIpumepHbie | PopMa KOHTPOJISA
n/n BbIIIOJIHCHUS CaMOCTOSITEILHOMI HOPMBI
padoTbI BpeMeHHU Ha
BbINOJIHEHHE
1 1-2 uenenu CamocrosTenpHas 4 yac Ompoc nepea HauaIoM
4 cemectpa 2-rO paboTa ¢ KOHCIIEKTOM 3aHATUA
U JIUTEPATYPOU 1O Pemenne
Kypca
teme 1 Paznena 1. Pa3HOYPOBHEBBIX 3a/1a4
(mepeuens 3a1a4 u
MPUMEPHI UX PEIICHUS B
[Tpunoxxenuu 2)
2 3-4 nenenu CamocTosTenbHas 4 yac Omnpoc nepea HayaIoM
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U TUTEpaTypoi 1o Pa3HOYPOBHEBBIX 3a/1a4
teme 2 Paznena 2. KonTtp . paboralNel
3 5-6 Henmenu CamocrosiTenbHas 4 gac Omnpoc nepea HayaaIoM
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U JIUTEPATYPOU MO Pa3HOYPOBHEBBIX 33]1a4
teMam 1-2 Paznena 2 3ammra 1a6. paboThl
Nel (TTP-6)
4 7-8 Henenu CaMocTogTeIbHas 4 yac Ompoc nepea HadaaIoM
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEILICHUE
U JTUTEPATYPOU 10 Pa3HOYPOBHEBBIX 33144
teme 1 Paznena 3 Omnpoc nepexn HayaiomMm
3aHATHUS; PEIICHUE
Pa3HOYPOBHEBBIX 33]1a4
3amuTa 1ab. paboThI
Ne2 (I1P-6)
5 9-10 venenu CaMocTosTenbHas 4 yac Omnpoc nepea HauaaoM
paboTta ¢ KOHCIIEKTOM 3aHATHUS; PEIICHUE
U JIUTEPATYPOU O Pa3HOYPOBHEBBIX 33]1a4
teme 2 Paznena 3 KonTp. paboTtaNe2
6 11-12 "Henenu CaMocTrosTenbHas 4 yac KonTtp. paboraNe3
paboTta ¢ KOHCIIEKTOM
U JIUTEPATYPOU 1O
TemaM 1-2 Paznena 3
7 13-14 venenn CamocrosTenbHast 4 gac 3ammTa j1a0.
paboTta ¢ KOHCIIEKTOM paboTsiNe3 (I1P-6)
U JIUTEPATYPOU 10
teme 1 Pa3nena 4
8 15-16 nenenun CamocrosTenbHast 4 gac 3amuTa J1a0. paboThI
paboTa ¢ KOHCIIEKTOM




U JIMTEPATypPOii 110 Ne4 (ITP-6)
teme 2 Pa3nena 4

9 17-18 Henenu CamocrositenbHast 4 gac 3amuTa J1a0. paboThI
pa60Ta C KOHCIICKTOM N95 (HP_ 6)
U JIUTEPATYPOU 10 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 Pe3yJabTAaTOB
CaMOCTOAATE/IbHON PadOThI

bonpmas wacte ydeOHOro wmarepuana JOJDKHa OBITH IpopaboTaHa
CTYJICHTOM CaMOCTOSIT€JIbHO, BHE ayAUTOPHBIX 3aHsATUH. CamocTosiTenbHas padboTa
CTYJCHTOB SIBJISIETCS HEOThEMJIEMOM COCTaBHOW YAaCThIO Mpoliecca MOATOTOBKHU
CIELHUAIIMCTOB.

ITon camocTosiTenbHOM pabOTOM CTyJeHTa MOHUMAETCsl YacTh Y4deOHOMU
MJIAaHUPYEMOM paboThl, KOTOPask BBIMOJHACTCS IO 3aJIaHUI0 U MPU METOAUYECKOM
PYKOBOJICTBE  TIpemojaBarenisi, 0e3 ero  HEeMoCPEeJACTBEHHOTO0  y4dacTHs.
CamocTtosiTennbHass paOoOTa HampaBieHA HAa YCBOEHUE CHCTEMbl HAy4YHBIX U
npoecCHOHANbHBIX 3HAHUN, (OPMUPOBAHUE YMEHUN U HABBIKOB, MIPUOOPETECHUE
OMBITA CAMOCTOSITEIBHON TBOPUYECKOU AEATEIHBHOCTH.

CamocTosiTenbHass paboTa CTYJIEHTOB BKJIIOYaeT B ce0sl IMOJTOTOBKY K

1abopaTOpHBIM paboTaM, MOJATOTOBKY K KOHTPOJIBHBIM MEPOTIPUSTHSIM,

Kpurepumu oieHK#n caMmoCcTOATENIbHOI Pa00ThI
I[To Teme nns CaMOCTOSITEILHOTO M3YYEHHUS CTYACHTHl OMNpPallIuBAOTCSA
YCTHO, BBITIOJIHSIOT MHCHMEHHBIC KOHTPOJIbHBIE pPadOThI, OIIEHUBAIOTCS IO
MISTHOAJJIBHOM CHCTEME.
Onenka «OTJIHYHO»

A) 3agaHue BBIIOJHEHO MOJHOCTHIO.




b) OTuet/oTBET COCTaBIIEH rPaMOTHO.

B) OtBeTbl Ha BONPOCHI MOJTHBIE U TPAMOTHBIE.

I') Marepuan noHsT, 0OCO3HaH U YCBOEH.

Ouenka «Xopouo»

A), b) - Te xe, 4to U 1ipu o1ieHKe «OTIUYHOY.

B) Herounoctu B OTBETax Ha BOIPOCHI, KOTOPbIE HCHPABISIOTCS IMOCTE
YTOUHSIIOIIUX BOIIPOCOB.

I') Marepuain nmoHsIT, 0OCO3HaH U YCBOEH.

Ounenka «Y10BJICTBOPUTEIBHO»

A), b - Te ke, 4To U npu oneHKe «OTIUIHOY.

B) Herounoctu B 0TBETax Ha BOMPOCHI, KOTOPHIE HE BCEr/la MCIPABISIOTCS
II0CJIE YTOYHSIOUIUX BOIPOCOB.

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

Ouenka «HeynoBi1eTBOpUTEIBLHO»

A) IIporpamma He BBITIOTHEHA MTOJHOCTBIO.

b) YcTHBIM OTYET ¥ OTBETHI HAa BOIPOCHI HE MOJIHBIE U HE TPAMOTHBIE.

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



[Ipunoxenue 2

MUHHUCTEPCTBO HAYKU U BBICILLEI'O OBPA3OBAHUS POCCUMCKOM
OEJIEPALINU
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUES
BBICIIIETO MPO(ECCHOHATBHOTO 00pa30BaHHUs

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

HHEPEJOBAS NH)KEHEPHAS IIIKOJIA

®OH/I OHNEHOYHbBIX CPEJICTB
mo JMCIIUIIJINHE «AHAIUTHYECKASA XUMHUS 1 (l)I/I3I/IKO'XI/IMI/I‘leCKI/Ie METOAbI aHAJINU3a»
Hanpasienue noarorosku 19.03.01 buorexnosorust
npoduis «llumeBas OMOTEXHOIOT U
®opmMa MOATOTOBKH OYHAS

BaaauBocTok
2021



Macnoptr ®OC

o TMCOMIIJIMHE «AHaJauTHYECKasi XUMHUS U q)mmco-ngnqeame METOAbI

AaHaJIn3a»
Koa u ¢popmynmpoBka dTtanbl (OpMUPOBAHNUS KOMIIETEHIIMH
KOMIETeHIIHH
3naer COBPEMEHHBIC METOABl M TEXHOJOTHH (B TOM uncie
OK-5 CHOCOBHOCTRIO MH(POPMALIMOHHBIE) B 00JIACTH aHATUTHYECKOW XUMUHU
Iggg;g;zziiz METOMBI 1 UCIIOJIb30BAaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTUH (B
TexHonorun (8 ToM YMmeer TOM uHCle  H nHpOpMalMOHHBIE) B  00MacTH
AQHAJMTUYCCKON XUMUU
qucie
HH(bOpMaHHOHHHe)U B TEPMHHOJIOTHEH, HaBbIKAMHU UCIIOJIb30BaHUS
1pOpeccHOHANLHOI COBPEMCHHBIX METOJOB U TEXHOJOTUH B 0O0JACTH
ACATCILHOCTH Brageer AHAJIMTUYECKON XUMHM B TIpOo(dhecCHOHATbHOU
NeSITeIIbHOCTH,
OIIK-2 crocoOHOCThIO U OCHOBHBIC 33aKOHbI B 00JaCTH  aHAJIMTUYCCKOH
TOTOBHOCTBIO XUMHH, METOABl MaTeMaTHYeCKOTr0 aHajuu3a |
UCIIOJIb30BaTh OCHOBHBIC | 3HAET MO/JICIIMPOBAHMUS, TEOPETUYECKOTO u
3aKOHBI OKCIEPUMEHTAIBHOTO  HCCIICOBAaHUS B OO0JIaCTH
€CTECTBEHHOHAYYHBIX AHATUTHYECKOW XUMHHU
ANCIHILINH 5 B WCIIONIb30BAaTh  OCHOBHBIE  3aKOHBI B  00JlacTH
npodeccuonabHo AHAIMTHYECKON XUMHH, TPUMEHSTH METOJBI
ACATEIILHOCTH, Ymeer MaTeMAaTHYECKOTO aHAIM3a U  MOJECIMPOBAaHHS B
HPUMEHATD MCTOBI 00J1aCTH aHAJTUTUYECKON XUMHUH
MaTeMaTHIECKOTO y
AHAIM3A - TEPMHHOJIOTHEH, HABBIKAMH HCIOJIb30BaHUs 3aKOHOB B
MOJICITUPOBAHM, obmacTy  aHAJMTUYECKOH XHMHHA B
TEOPETHUYECKOTO 1 | Buaneer npodecCHOHaNbHOW  NESATENbHOCTH,  NPUMEHSTH
SKCIIEPUMEHTATBHOTO METO/IBI aHaJm3a, TEOPETUIECKOTO "
HICCIIeIOBAHHUS OKCIIEPUMEHTANIHOTO ~ WCCIEIOBaHUs B 00JIacTH
AQHAJIMTUYCCKOW XHMUH
JTaHHBIE O COBPEMEHHOM (U3NYECKON KapTHHE MUpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSX B
3HaeT 00JTaCTH aHAIUTUYECKON XMMHHU, CTPOCHHE BEIIECTBa
OIIK-3  criocoGHOCTBIO JUIs TIOHMMAas OKpY’KaloIlero MHupa M SBICHUS
WCTIOJh30BaTh 3HAHUSA O PUPOIBI
;ﬁgﬁgﬁﬁ;ﬂ KapTHHe UCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOH (u3ndeckoi
MHPa, POCTPAHCTBEHHO- KapTHHE MHpa, MPOCTPAaHCTBEHHO-BPEMEHHBIX
BpPEMEHHBIX Ymeer 3aKOHOMEPHOCTAX, ~ CTPOCHMHM  BewlecTsa A
3aKOHOMEPHOCTAX, MOHMMAHWS OKPYKAIOLIET0 MUPA H SBIICHUH TPHPOILI
B 00JIaCTH aHATUTHYECKON XHUMUH
CTPOCHUH BEIIEeCTBA IS
HOHMMAHHUS TEPMUHOJIOTHEH,  CIIOCOOHOCTbIO  HCHOJIB30BAHUS
OKPYXKAIOLIET0 MHpa W 3HaHHSA O COBPEMEHHOW (PM3MYecKol KapTHHE MHpa,
SIBJIeHUIT IPHPOJIBI Brageer | MPOCTPAHCTBEHHO-BDEMEHHAIX 3aKOHOMEPHOCTSIX,
CTPOCHUHW BEIECTBA JUII MOHUMAHHS OKPYKAIOIIETO
MHUpa U SBIECHUH MPUPOIBI B 007aCTH aHATUTUYECKON
XUMHHU B TIPOPECCHOHATBHON IESATETLHOCTH
I1K-9 BIAJCHAEM | o OCHOBHBIE ~ METOJABl M  TpPHEMBI  MPOBEACHUS

OCHOBHBIMHM MECTOJaMHU H

AKCIEPUMEHTAIBHBIX UCCIECIOBAHUI B aHAJUTUYECKON




[pUEMaMH  [IPOBEICHUS XUMUU
OKCHCPUMCHTANBHBIX OPUMEHATH  METOJABl W TPHEMBbI  MPOBEICHHUS
UCCICAOBAaHUM B CBOCH | Yyeer SKCIIEPUMEHTANILHBIX UCCIIEN0BAHUN B aHATMTUYECKOM
npodecCUOHATBHON UM
obactu
HaBBIKAMU IPOBEICHHUS OKCIIEPUMEHTAITLHBIX
Bnangeer o .
UCCIIEIOBAaHUH B aHATUTUYECKON XUMUHU
CTAQHIAPTHbIE M  CePTH(HUKALMOHHBIE HCIIBITAHMS
3HaeT CBIPbS, TOTOBOM MPOAYKUUM M TEXHOJIOTHYECKUX
MMK-10 - cHOocoBHOCTEIO IPOILIECCOB B 00IACTH aHATUTHYIECKOH XUMUK
IPOBOAUTL CTAHAAPTHBIE IPOBOAUTL  CTAHJAPTHBIE U CEPTH(UKAMOHHEIE
U ceprU(HKALMOHHEBIE Vateer UCIILITAHUS  CHIPbS, TOTOBOM  NPOAYKUMH U
UCIBITAHUS CBHIPb, TEXHOJIOTMYECKUX IPOLIECCOB B obnactu
rOTOBOM TNPOAYKIMH | AHAJIUTUYECKON XUMUU
TCXHOIIOTHYCCKHUX CIOCOOHOCTBIO IPOBOJHUTH CTaHIapTHBIE u
nponeccoB Braxeer cepTU(UKAIIMOHHBIC HWCIBITAaHUS  CHIPbS, TOTOBOM
HOPOAYKIMH M  TEXHOJIOTMYECKUX  IPOLECCOB B
AHATUTHYECKON XUMHHU

IlIkaJia oueHUBaHKUs YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIUM
0 JUCHHUIINHE «KAHAJIUTHYECKAA XUMHUI»

Koa n Jrtansl GOpMUPOBAHMSA KpHUTepuu NnoKa3aTeJn 0aJ1IbI
¢opmynupoBka KOMIETEeHIIHH
KOMIIETCHIINHU
COBpPEMEHHBIC CriocoObHOCTB 45-64
COBpPEMEHHBIE METO/bI U OIHUCaTh
METOIBI U | TEXHOJOTHH (B | COBpEeMEHHbBIE
3HaeT TEXHOJIOTUH (B TOM | TOM 4YHUCIIE METO/bI U
(moporos | yncine MH(OPMALIMOHH | TEXHOJIOTUH (B
BIN nH(pOpPMAaIMOHHbIE) | ble) B 001acTH TOM YHCJIE
OK-5 YpPOBEHB) | B 00J1aCTH | aHATUTUYECKON | MH(POPMAIIMOHH
aHAJTUTUYECKON XUMHHU pI€) B 001acTH
CIIOCOOHOCTBIO .
XUMHA AHATTUTHYECKON
UCTIOJTb30BaTh
XUMHHU
COBpPEMEHHBIE
p Ymenne CriocobHOCTD 65-84
METO/IBI " WCTIOJIH30BATh
MIPUMEHSITh MIPUMEHSTh
TEXHOJIOTUH (B COBpPEMEHHBIE
COBpPEMEHHBIE COBpPEMEHHBIE
TOM qrcie METOIBI "
METOBI H METOBI 1
UHPOPMALIMOH | yMeeT TEXHOJIOTHH (B TOM
TEXHOJIOTHH (B | TEXHOJIOTHH (B
HBIE) B | (IpoABUH | yuclie u
s TOM YHCIIE U TOM YHCJIE U
npodeccuoHan | yTblil) MH(POPMAIMOHHBIE)
o nH(OPMALIMOHH | UHPOPMAIIMOHH
bHOM B obnactu
. bie) B 00nacTu pI€) B 00IacTH
JeSITeIbHOCTH aHAJTUTUYECKOU . .
AHATTUTHYECKOW | aHAJTMTUYECKON
XUMHA
XUMHHU XUMHHU
TEPMUHOJIOTHEH, Bnanenue CriocobHOCTD 85-100
— HaBBbIKAMU TEPMHUHOJIOTHEH, | CHOPMYIHPOBAT
.\ | UCTIOJIb30BaHUS HaBBIKAMU b ¥ IPUMEHUTD
(BBICOKMIN)
COBPEMEHHBIX UCIOJIb30BAHUS | TEPMHUHOJIOTHIO,
METOIOB U | COBPEMEHHBIX HaBBIKH




TEXHOJIOTHH B | METOJOB U HCIIOJIb30BaHUS
obmactu TEXHOJIOTHH B COBPEMEHHBIX
aHAJTUTHYCCKOM obyactu METOJIOB H
XUMUHU B | aHAJINTHYECKOW | TEXHOJIOTUU B
npoeCCUOHATIBHO | XUMUH B obmacTtu
W IeATEIBbHOCTH, npo(heCcCHOHAb | aHATUTHYCCKON
HO XHUMUU B
JEATEIbHOCTH, pohecCUOHATb
HOM
JICATEILHOCTH,
OCHOBHBIC CnocoOHOCTh 45-64
OCHOBHBIE 3aKOHBI
3aKOHBI B OmmucaTh
B obyactu
. obactu OCHOBHEIC
aAHAJTUTHYECKOI .
AHAJIMTUYECKON | 3aKOHBI B
XUMUH, METO/IbI
XHAMUH, METOJEI | oOJracTu
MaTeMaTHYeCKOro .
3HAET MaTEMaTUYECKO | aHAJTUTHYECKOM
aHajmn3a u
(moporos ro aHajausa u XUMMH, METOBI
. MOJICJTUPOBAHUS,
BIit MOJICJIMPOBAHUS | MaTeMaTHYECKO
OBEHb) TEOpETIHECKoro. 1 ro aHajnusa B
OIIK-2 yp AKCIICPUMEHTAIBHO |’ .
TEOPETUYECKOIO | aHATUTHYCCKOMN
CITOCOOHOCTBIO r0 WCCIICIOBaHUS B
u XUMUHN
u oOiactu
. IKCIIEPUMEHTAI
TOTOBHOCTBIO aHAJTUTUICCKOM
BHOT'O
HCITOJIB30BATh XUMUHU
OCHOBHLIC UCCJICTOBAHMS
HOBHEI
SAKOHEL HCIT0JIb30BaTh YMeHune CnocoOHOCTh 65-84
OCHOBHBIE 3aKOHBI | IPUMEHSATH PUMEHSTh
€CTECTBEHHOHA
B 00J1acTH | 3aKOHBI B 3aKOHEI B
YUHBIX .
AHATMTUYCCKOU obiactu o0actu
JUCIHUILINH B . .
XUMHH, TPUMCHSITH | aHATUTUYCCKON | aHATMTUYECKOM
npodeccuoHan | ymeer
o METOIbI XUMUH, XUMUH,
BHOU (nponBUH
s MaTEeMaTHYeCKOTO | TIPUMEHSATh PUMEHSTh
NESTENIbHOCTH, | YTHIN)
aHajau3a U | METOMBI METOIbI
PUMEHSTh
METOJIBI MOJICTTUPOBAHUS B | MATEMAaTHIECKO | MAaTEMATHYECKO
obOmactu ro aHajau3a u ro aHajgu3a
MaTeMaTH4YEeCK .
aHAJTUTHIECKOM MOJICTTUPOBAHUS | MOJCITUPOBAHUS
Or0 aHajau3a u
MOJICTTHPOBAHU XAMUH
a TEPMUHOJIOTHEH, Brnanenue CriocoOHOCTB 85-100
’ HaBBIKAMH TEPMHHOJIOTHEH, | chopMyTupoBar
TEOPETUICCKOT
R " HCITOJIb30BaHMS HaBBIKAMH b ¥ IPUMEHUTH
3aKOHOB B O0JIACTH | HCTIONB30BAHUS | TEPMUHOJIOTHIO,
JKCIIEPUMEHTA .
HBHOTO aHAJTUTHIECKOM 3aKOHOB B orpesieIiCHUs U
XUMUHU B | oOlacTu MTOJIOJKEHUS B
HCCJICIOBAHMS .
npodeccuoHalbHO | aHATUTHUYECKON | oOnactu
BIIaJICET W JIeITCNbHOCTH, | XUMHUU B AHAJIMTHYECKOMI
(BBICOKHMI) | IPUMEHSITD npodeccuoHanp | XUMUU
METOJbl  aHaliu3a, | HoM
TEOPETUIECKOTO H | IeATEITHbHOCTH,
IKCIIEPUMEHTAILHO | TIPUMEHSTH
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
buznIecKoit
KapTUHE MHpa,
MIPOCTPAHCTBE
HHO-
BpPEMEHHBIX
3aKOHOMEPHOC
TAX, CTPOCHUH
BEILIECTBA IS

TMOHWUMAaHHUS
OKpYKarolIero
MHpaA n
SIBIICHUMN
MIPUPOBI

3HaHue CriocobHOCTD 45-64
OCHOBHBIX O0BSICHUTh
JTaHHbIE 0 .
. CBe/IeHUil 0 JTAaHHBIE O
COBPEMEHHOM . .
. COBPEMEHHOM COBPEMEHHOM
¢buznyeckoi . o
¢buznyeckoi du3nueckoit
KapTHHE MHpa,
KapTHHE MHUpa, | KapTUHE MUDA,
MPOCTPAHCTBEHHO-
MIPOCTPAHCTBEHH | IPOCTPAHCTBEH
BPEMEHHBIX
3HaeT 0-BPEMEHHBIX HO-BPEMEHHBIX
3aKOHOMEPHOCTSAX
(moporos 3aKOHOMEPHOCT | 3aKOHOMEPHOCT
N B obnactu
BIif . SX B o01acTu sIX B 001acTu
AHATTUTHYECKOU . .
YPOBEHB) AQHATTUTHYECKOW | aHAJTMTUYECKON
XMMHH, CTPOEHUE
XMMUH, XMMHUH,
BEIIIECTBA ISt
CTpOEHHUE CTpOCHHUE
TTOTHMa BEILIECTBA JUIs BEILIECTBA JUIS
OKPY’KaIOMIeTo
HOHUMas HIOHUMast
MHUPa - HABICHITL | e pyikatolero | okpyKaioLero
MPUPOJIBI Py py
MHpA ¥ SBJICHUS | MHpa U SBJICHUS
OPUPOBI XUMHUH | IPUPOABI
Ymenne CriocobHOCTD 65-84
UCIOJIb30BATh
UCII0JIb30BaTh UCII0JIb30BaTh
3HaHUS 0
. 3HaHUS O 3HaHUS O
COBPEMEHHOM . .
. COBPEMEHHOM COBPEMEHHOI
¢buznueckoi . o
¢busnueckoi duznyeckoit
KapTHHE MHpa,
KapTUHE MHUpa, | KapTUHE MUDA,
MPOCTPAHCTBEHHO-
MIPOCTPAHCTBEHH | IPOCTPAHCTBEH
BPEMEHHBIX
0-BPEMEHHBIX HO-BPEMEHHBIX
yMeer 3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCT | 3aKOHOMEPHOCT
(MpOJBUH | CTPOEHUU
o X, CTPOCHUU X, CTPOCHUU
YTBIi) BEIIEeCTBa VIS
BEIIECTBA /IS BEIIIECTBA JIIS
MOHUMAaHHUS
HOHUMAaHMS HOHUMAaHHMS
OKPYIRAIOTIETO OKPY’KaIOMIETO | OKPYIKArOIIEro
MHpa U SBIEHUU Py N Py .
MUpA U SIBIICHUH | MUpa U SBJICHUMA
TPHpOIBT ® | npupost B MIPUPOJIBI B
obnacTtu PHPOI PHPOII
. obnactu o0nacTtu
aAHATTUTHYECKOU . .
AHATTMTHYECKOW | aHAJTMTUYECKON
XUMUHU
XUMHHU XUMHHU
TEPMUHOJIOTHEH, Brnanenue CriocoOHOCTH 85-100
CIOCOOHOCTHIO TEPMUHOJIOTHEH, | UCTIONb30BaHUS
WCTIOJIH30BAHUS CIOCOOHOCTBIO | 3HAHHSA O
3HaHUS O | UCIIOJIL30BAHUSL | COBPEMEHHOM
COBPEMEHHOMN 3HaHUA O buznyeckoit
BJIaJIeeT ¢buznyeckoi COBPEMEHHOM KapTHHE MHpa,
(BBICOKHMH) | KapTHHE Mupa, | husnueckoin MIPOCTPAHCTBEH
MIPOCTPAHCTBEHHO- | KapTWHE MHUpa, | HO-BPEMEHHBIX
BPEMEHHBIX IIPOCTPAHCTBEHH | 3aKOHOMEPHOCT
3aKOHOMEPHOCTSIX, | O-BPEMEHHBIX X, CTPOCHUU
CTPOEHUU 3aKOHOMEPHOCT | BEIECTBa JUIs
BEIIIECTBA ISl | 51X, CTPOCHUHU NOHUMAaHHMS




MMOHUMAHUS BEIIECTBA JUJIS OKPYXKArOIIEeTOo
OKPYKaroIIero MOHUMAaHUS MUpa U SBICHUI
MUpa ¥ SBICHHUH | OKPYXKAIOIIETO | MPUPOJIBI B
MIPUPOJIBI B | MUpa U sIBIIEHUH | o0yiacTu
obacTtu MIPUPOJIBI B AHATTUTHYECKON
AQHAIUTUYECKOM obnactu XUMHH B
XUMHH B | aHAJTUTHYECKON | MPOQeCCHOHANb
npodeccuoHalbHO | XUMHUU B HOM
i IeSITeNbHOCTH npodeccuoHanb | IEATETHbHOCTH
HOM
JeSITEIIbHOCTH
3HaHue CnocoGHOCTh 45-64
OCHOBHBIX UMETh
METOJIOB U peJICTaBICHNE
OCHOBHBIC METOJIBI
IIPUEMOB 00 OCHOBHBIX
u MIPUEMBI
3HaeT POBEJCHUS METOoJaX U
MIPOBEICHUS
(moporos 9KCIIEPUMEHTAJl | pUeMax
N JKCIIEPUMEHTAIbH
[1K-9 BIif . | BHBIX IPOBEJCHUS
BIX HCCIICIOBAaHHIA .
BJIQJICHUEM YPOBCHB) . | MCCIIEIOBAHMIA B | SKCIICPUMEHTAI
B  AHAIUTUYECKOU .
OCHOBHBIMH AQHAJIUTUYECKOM | BHBIX
XUMHH .
METOJaMU | XUMUHU UCCJICJIOBAaHHI B
nprueMaMu AHATUTUYECKOM
MIPOBEICHUS XUMUH
3KCHEPUMEHTA YMenue CnocoGHOCTh 65-84
JTBHBIX MIPUMCHSIT PUMCHSITh
UCCJIETOBaHUMA METOJIBI U METOJIBI U
. MIPUMCHSIT
B CBOCH MIPUEMBI IPHEMBI
METOJIbI M TPUEMBI
npodeccruoHan POBEJICHUS IPOBEJCHUS
o yMeeT MIPOBEICHUS
BHOU 00JIaCTH IKCIIEPUMEHTANT | SKCTICPUMEHTAIT
(MpoABHH | DKCIIEPUMEHTAIbH
[1K-9 s . | BHBIX BHBIX
YTBIN) BIX HCCIIEJOBaHUMN . .
BJIQJICHAEM . | MCCIIETOBAHMM C | HCCIICIOBAHUH C
B  AHAIUTUYECKOU . .
OCHOBHBIMH I y4eToOM 3HaHWil | y4eToM 3HaHUM
METOJaMH | B 00J1aCTH B o0jacTu
nprueMaMu AQHAIUTUYECKOW | aHAJTUTHYECKON
MIPOBEICHUS XUMHH XUMHH
AKCIIEPUMEHTA Bnagenune Croco6GHOCTE 85-100
JBHBIX HaBBIKaMU MIPOBEICHUS
UCCJICTOBAHUA MIPOBEICHUS CTaH/IAPTHBIX U
B CBOEH HaBBIKaMH CTAaHIAPTHBIX U | cCepTU(HUKAIIMOH
npodeccruoHan MIPOBEICHUS cepTU(UKAIMOH | HBIX UCIBITAHUN
BHOI 005acTH | BiameeT SKCIEPUMEHTAIbH | HBIX UCIIBITAHUMN | CHIPbS, TOTOBOM
(BBICOKHMH) | BIX HCCIIEJOBAHUM | CBIPHSI, TOTOBOM | IPOAYKIIMH C
B AHAJIUTHYECKOW | MPOAYKIUU C Y4E€TOM 3HaHUU
XUMHH y4eToM 3HaHHi | B 00JlacTu
B 00J1aCTH AHATTUTHIECKOMN
AQHATUTUYECKOW | XUMUU
XUMHH
[1K-10 " | suaer CTaHJapTHBIC U 3HaHue CriocobHOCTD 45-64
CIOCOOHOCTBIO (moporos cepTU(UKAIIMOHHBI | CTAHAAPTHBIX U | UMETh
MIPOBOJIUTH - p € WCTIBITAaHUS cepTu(UKAIMOH | MPEICTABICHHE
CTaHJapTHBIC U CBIPBSI, TOTOBOM HBIX HMCTIBITAaHUH | 00
YPOBEHD)

cepTU(HUKAIIO

NPOAYKLIMU U

CBhIpbsl, TOTOBOM

CTAHAPTHBIX U




HHBIE TEXHOJIOTHYECKUX | MPOAYKIUHA U | cepTU(HUKAIIMOH
HCIIBITAHUS MPOIIECCOB B TEXHOJIOTUYECKH | HBIX UCIIBITAaHUI
CBIPBS, o0JacTu X TIPOIIECCOB B | CHIPbHSI, TOTOBOM
TOTOBOH aHAJIUTUYECKOM o0OJactu MPOYKIIUH U
OPOAYKIMH U XUMUH AHAJUTHYECKON | TEXHOJIOIMYECK
TEXHOJIOTHYEC XUMHHU UX TPOIECCOB B
KHX TIPOIECCOB o0macTu
aHATUTHYECKOU
XUMUH
Ymenue Croco6HOCTE 65-84
MIPOBOHTH
MIPUMCHSITh MIPOBOJIUTH
CTaHJapTHBIC U
CTaHJApTHBIC W | CTAaHIAPTHHIC U
CepTHQUKAIHOHHEL cepTu(UKAIMOH | CepTHPUKAINOH
€ UCIBITAaHUS P P
. HbI€ HKCIBITAHUSA | HBIE UCIIBITAHUS
yMeeT CBIPBSI, TOTOBOM . o
CBIPBSI, TOTOBOM | CHIPHSI, TOTOBOM
(POABHH | IPOLYKLMH 1 OPOAYKIUM U | IPOAYKIIUH U
YTBIN) TEXHOJIOTHYECKUX poay poiLy
TEXHOJIOTUYECKH | TEXHOJIOTHYECK
MPOIIECCOB B
X TIPOIIECCOB B | UX IPOIIECCOB B
obJjacTu
o o0OJacTu o0OJacTu
aHAJIUTUYECKOMN . .
AHAJUTUYECKON | aHAJIUTUYECKOH
XUMUH
XUMUH XUMUH
Biagenune Croco6GHOCTE 85-100
CIIOCOOHOCTBIO HaBBIKAMA IPOBEIICHUS
MIPOBOJIUTH MIPOBEICHHS CTaHJAPTHBIX U
CTaHJIaPTHBIE U CTaH/IAPTHBIX H | CePTHPUKAINOH
cepTU(UKAIMOHHBI | CEPTU(PUKAIMOH | HBIX HUCTIBITAHUMA
€ UCIIBITAaHUS HBIX HWCIBITAaHUH | CBIPhSI, TOTOBOM
Brazeer CBIPBSI, TOTOBOM CBIPBSI, TOTOBOM | MPOIYKIIUU H
(BbicoKHi) MIPOYKITUU H MPOAYKIIUU ¥ | TEXHOJOTHYECK
TEXHOJIOTHYECKUX | TEXHOJIOTUYECKH | UX MPOIIECCOB B
MIPOIIECCOB B X TIPOIIECCOB B | aHATUTHYCCKOH
aHAJUTHYECKOMN aHAJUTUYECKOH | XMMHU B
XUMHH B XUMUH B | mpodeccroHab
npodeccnoHanbHo | MpodeccHoHanb | HOM
H IeITeNbHOCTH HOU NesITeIbHOCTH
EATEBHOCTH

IIpumepHbIN NepevYeHb OLEHOYHBIX CPEICTB

IIpoMe:kyTOYHAs aTTeCTALMSA CTYJACHTOB.

[IpoMexxyTouHass arrecranus CTYICHTOB 10 JUCLUIUIMHE IPOBOIUTCS B
COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu sasisercs
00s13aTENLHOM.

3aver (CpencTBo NPOMEXKYTOUYHOIO KOHTPOJIA) — 3aJlaHusl K

3a4eTy



Ik3ameH (CpeacTBO MPOMEKYTOYHOTO KOHTPOJIS) — BOIIPOCHI K
IK3aMEHy

Texkymasi arrecranmmsi CTyaeHTOB. Tekyiias aTTecTalus CTYJACHTOB IIO
JTUCITUTIIMHE TTPOBOJIUTCS B COOTBETCTBHUH C JIOKAJIbHBIMA HOPMATHUBHBIMU aKTaMU
JIBOY u sBisgercs o0sg3aTeIbHOM.

IIpuMepHbIi nepevyeHb oeHOYHBIX cpeacTts (OC)

|. YcThbIit onpoc.

CobGecenoBanne (YO-1) (CpeacTtBo KOHTPOJII, OpPraHM30BaHHOE Kak
crenuanbHas Oecela mpenojaBaTeis ¢ 00y4arolMMCS Ha TEMbl, CBSI3aHHBIE C
M3y4yaeMoOl JUCHUIUIMHOW, M pPAcCUYMTAHHOE Ha BBIACHEHHWE OObeMa 3HaHUU
oOydaromierocst 1o omnpeeIeHHOMY pasliely, TeMe, nmpobieme u T.m.) - Borpocsl
1o TeMaM/pasjenam AUCIUTLINHEI.

2. KontponbHas padora (I1P-2) (CpenctBo KOHTpOIIsI, OpraHU30BaHHOE Kak
caMoCToATeNbHAs paboTa O0yYaromMXCcs MO TeMaM Kypca M pacCUYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHWI OOydaroIerocsl Mo ONpEeAeNeHHOMY pas3leny, TeMe,
npoOsemMe | T.I1.) — 00pa3Ibl BAPUAHTOB KOHTPOJBHBIX PadoOT.

3. KomokBuym (YO-2) CpeacTBO KOHTPOJISI YCBOCHUSI y4€OHOTO
MaTepHuaa TeMbI, pa3jiesia WK pa3IeoB JUCIUIUIMHEI, OPTaHH30BaHHOE KaK
y4ueOHOe 3aHATHE B BUJIE COOECEIOBaHUS MpenogaBaTess ¢ 00yJaroIMMUCcs) -
Borpocsl o Temam/paszaenam TUCIUATLTAHBL

4. JJTabopatopnas padota (ITP-6). CpencTtBo KOHTpOJIS YCBOCHUS YIEOHOTO
MaTepHuaa TeMbl, pa3/ielia Wik pa3iesIoB TUCIUIUIMHEI, OPTaHU30BAaHHOE KaK
AKCIIEPUMEHTAILHOE YICOHOE 3aHSITHE.

5.Kpyraslii cTod, Auckyccust (poBeieHue 3aHsaTui ¢ anementamu MAQO)-
(YO-3, YO-4).

6. PasHOypOoBHEBBIC 3a/1auu, PEKOMEHIYEMBIC JIJIST CAMOCTOSTEIILHON
pabotel o aucrmiuHe (ITP-11)-

3amauu ¢ npUMepaMu PEIICHUN MPUBEIECHBI HIXKE.



Pa3HoypoBHeBbIe 3aJa4M, PEKOMEHIYEMbIE JIJIsl CAMOCTOATEIHHONU PabOThI

110 AMCHUIIIINHC «AHaIUTHYECKAsT XUMUS U (I)I/IBI/IKO-XI/IMI/ILICCKI/IG MCTO/bI

aHaJin3a»:

1. MHorue MUKpOOPTaHU3MBbI, BKITIOUAs IPOKKH, TOIyIal0T HEOOXOIUMYIO

OHCPI'UIO B pC3YJIbTATC C6pa}KHBaHI/ISI TJIFOKO3bI B 9TaHOJI:

CsH1206 (xp) — 2 C2Hs0OH (k) +2 CO2 (1)

BeranciinTe KOIMIECTBO TEIUIOTHI AH ®, KOTOPYIO JPOYIKHU MOTYyYaroT U3 1 MoJb

r1I0K03b1. CpaBHHTE MOJYYEHHBIN pe3ybTar ¢ AH ° peakimu:

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

BO3bMUTE U3 Ta0. 1 [Ipunoxenus.

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

peakiuii (6) (tabmn.1). Tabmuna 1

3amaua

Peaknus (a)

Peaxrus (0)

2

CH4+Cl, = CHsCI + HCI

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

2C +2H,= CoH4

CoHs + Hy, = CgHg — 136,95 kJ[x
CoHg + 7/2 O, = 2C0O, + 3H,0 ()K)
_ 1559,83 Kl

C + 0,=C0O,— 393,51 xJIxx
Ha + 5 02= Ho0 (%) — 285,84 k]l

No+ 3H,= 2NHs3

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

5 — 14. BpluucnuTe CTaHAAPTHYIO TEMJIOTY 00Opa30BaHUs COCAMHEHUS

(Tabu1. 2) U3 MPOCTHIX BEILIECTB, €CJIM U3BECTHA €r0 TEIJIOTA CrOPAHUS




(cm. Ta6. 2 Tpunoxenns) npu T = 298K u p = 1,0133*10° I1a. ITpunsts, 9ro
npoaykThl cropanust CO; (1), H2O (k) u Ny (r). Temnotst cropanus C u Hp
COOTBETCTBCHHO PaBHBI:

C (rpad.) + O,= CO2 — 393,51 x/{x/M0b

H, + % O, = H,0 (k) -285, 84 JIxx/Moab

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

15 - 24. Beruucnure AG (sHepruto ['n66ca) uAF (suepruro I'eapmromnsia) ams
cieayromux peakiui (tadmn. 3). Onpeaenure, B KaKOM HaIlPaBJICHUH MOUIET
peakius rpu ctangaptHoM AasieHun u 298K. [Ipu pemieHuu 3a1ad UCoab3ynTe

nanHble Ta00. 1 Ilpunoxenus.

Tabnumna 3
3amaua YpaBHEHHE 3agaya YpaBHeHHe
15 CaCQ(T)'l'z H,O ()K) — 20 CO,+4H, =CHs +
CoH, + Ca(OH)z +2H20(F)
16 2C0,=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,0(k) = CO, + H;
24 Mg COs (xp) = MgO (xp) +
19 2H,+CO — CH30H (1) CO,
25. Omnpenenute 36. 37. 25. Koncranta  paBHOBecus K peakuuu
aTepuPuKaluu

CH3;COOH + C3;Hs0H «>CH3COOC;Hs + H,O mpu nanHoi Temriepatype paBHa
4. BBIYUCIUTH PABHOBECHOE KOJIMYECTBO IPHPA, €CIU UCXOTHAS CMECh COJICPIKUT

0,5 kMonb cnupTa U | KMOJIb KUCJIOTHI.



26. Jlapnenue HachleHHoro napa Bojsl pu 40°C pasno 7375,9 Ila. Beruncnure
JTaBJICHUE TIapa pacTBOpa, KOTOPbIM conepkuT 15 r rmunepuna B 400 r BoabI.
27.  Omnpenenurte, W3 CKOJBKMX AaTOMOB COCTOMT MOJEKYyJIa CEpbl, €CIu
TemIepaTypa Kunenus pactsopa 4,455 r cepsl B 50 r 6enszona Ha 0,891° C Beime
TEMIIEpaTypbl KHUIIEHHS 4YHCTOro OeH30Ja. DOyJUIMOCKONMYECKas IMOCTOSHHAs
Oenzona paBHa 2,60 rpaa/mMob.

28. CKOIBKO IpaMMOB IyuiepuHa cieayeT pactBoputh B 0,002 M3H,0, 4To0sI

OCMOTHYECKOE JIaBJICHHE MOIy4eHHOro pacteopa npu 17°C 6suto 2,026-10° I1a?

29. Kposb yrtroHOca 3amepsaer npu -0,51°C. IlpuHMMAas IJIOTHOCTb ILIA3MBI
KpoBH paBHO# 1 r/cM3, paccuuraiite eé ocMoTHueckoe napienue mpu 34°C.

30. Boauslit pactBop anudaTtuyeckoro coupTa, coiepxkamuii 6,55 T BeliecTBa B
500 r Boasl, 3amepsaer mpu - 0,53°C. O kakom crnupre uuéT peusr? Kakosa
MaccoBas JI0Jisi COUPTa B BOJHOM PAacTBOpPE, €CIM TeMIlepaTypa €ro 3aMmep3aHus
pasHa -26,96°C?

31. 64,8 r caxapossl pactBopeno B B 100 r H,O. IlnotHocts pactBopa mpu 20°C
pasHa 1,024 -10° xr/m3. JlaBnenme mapa umctoii Boasl mpu 20°C cocrasiser
0,0231-10° I1a. Onpenenure: a) AaBIEHUE Mapa HaJ PACTBOPOM; 0) OCMOTHYECKOE
JABJICHUE ITOT'O PACTBOPA.

32. Ilpu pacnpeneneHun (eHosia MeExay BOAOM U OEH30J0M TOJYYEHBI
caenyromue nanusie (C B kMonb/ M2):

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

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

Onpenenute KOdPGUIMEHT pacpe/eieHus] U MOKa3aTelb CTeeHn B (hopmylie,
OTMCHIBAIONICH 3aKOH PACTIPEICIICHHS.

33. Koaddunuent pacnpenencuus sranona mexay CCly u Bogoii paBen 0,0244.
KakoBel OymyT KOHIEHTpauuu (KMoib/ M®) CIUpPTAa B PaBHOBECHBIX PACTBOPAX,
eciu 0,1 monb crimpra 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 Has3piBaeTcs



aTa cMmeck?  Kakum oOpazom OyneT MNPOHMCXOIUTH TIEPErOHKa pacTBOpa,
conepxkamiero 25% kucioTel? B kakoM ciy4ae MOXHO OyJeT MOJIy4YUTh
0€3BOJIHYIO

35. VYnenwpHas anexkTpuueckas npooaumoctb pactBopa NHiOH konnentpanueit

1

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

smauenre 1,73 102 Cmm! . PaccumraiiTe COOTBETCTBYIONIME  YKa3aHHBEIM
KOHLIEHTpalusiM  pacTBOpa 3HAUEHUS  OSKBUBAJEHTHBIX  DJIEKTPUUYECKHUX
MIPOBOJIMMOCTEH, CTETICHEeW IUCCONMAIMM W KOHIIGHTPAIlMd HOHOB THAPOKCHIA.
Omnpenenure TakKe 3HAYCHWE KOHCTAHTHI JUCCOIMAIMM JTAHHOTO JJICKTPOJIUTA.
s NH,OH A, = 27,1 Cm-M? -kmoub ™.

36. Bbluncnute KOHIIGHTpPALMIO HOHOB BOJOpoja W PH BogHOro yKCycHOM
KHUCIIOTHI

80. Toxk cumoii B 1,5 A mpoxoaut depe3 pactBop CuSO4 B TeueHHEe IBYX 4YacOB.
KakoBa mMacca BbIieMBIIICHCS MEH, €CIIM BBIXOJ IO TOKY B MPOIECCE COCTABISET
87%?

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

38.  DnexkTpoiaBwkymias cuia d3yeMeHTa SAkodu — JlaHudas, B KOTOPOM
KOHLIEHTPALMM HOHOB MO M LUHKa oxuHakoBbl, mpu 18°C pasma 1,10 B.
Breruncnure DJIC uenu, B KoTopoi koHueHTpamus Cu?* pasma 0,0005, a Zn?*

cootBeTcTBeHHO 0,5 MOIB/IMS.

39. BDJIC nenu:
Crangaprusiii | KCI Kenynounslii | Bogopoanblii
BOJIOPOAHBIN | (HACHILLI. COK BIEKTPOI
AJIEKTPO]I

pasHa 0,082 B. Onpenenute pH xenyao4Horo coxa.

40 — 44. TlpuBenure cCXeMy dDJIEKTPOXMMUUYECKOTO (rajJbBaHUYECKOIr0) AJIIEMEHTa
(Tabis. 5) u paccMOTpuTe peakiuu Ha sekTpoaax. Paccuuraitite 3nauenus JDJ(C,

MaKCUMaJbHOW 3JIEKTPUYECKOM paboThl M KOHCTAaHTHl paBHOBECHs Ipoliecca



(ycnmoBust cTaHJapTHbIE). 3HAYEHHUS CTAHIAPTHBIX AJIEKTPOJHBIX MOTEHIIHAIOB

METaJuIoB MpuBeeHbI B Ta0M. 3 [IpunoxeHus.

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

45. IuukoBeiii amektpon morpyxkern B 0,1 # ZnSO4. Beruamcnute, HACKOJIBKO
W3MEHHUTCS TOTEHIMan IMHKa, eciu pactBop ZnSO4 pazbaButh B 10 pas,
MIPEAIOJI0KNB CHAaYaIa, YTO KKYIIasCs CTETICHb TUCCOIHAIIMY TIPHA pa30aBICHUN

HE U3MEHSETCA, a 3aTeM, YUUThIBas, 4to <, J1sa 0,1 H pactBopa pasHa 0,40, a

g 0,01 1 — 0,64,

46. Kakona 2/1C uenu:

Bonoponssiii |0,5M mypaBeunas| |1 M ykcycHas | Bomoponasslii
3JIEKTPO. KHCIIOTa KHCJIOTa 3JIEKTPO,

€CJIM He MPUHUMATh BO BHUMaHue Aud)Ppy3nonHbIi noTeHuan? Koncranra
JUCCOLMALUK MypaBbiHOi kucnotsl 1,77%107%0, 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/ nojrypacnaja.

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

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

Onpenenure CpoKk XpaHEHUs
Karncyyn Ouompenapata (Bpemsi paszioxkenuss 10% BeimiecTBa) mOpu  ITOU
TeMIeparype.
49. Nmetotes cneayrolue JaHHbIE, TTOKa3bIBAIOIINE 3aBUCUMOCTb KOHILIEHTPALUU
MCXOJTHOTO BEUIECTBA HK30TEPMUUYECKON PEAKIIUU OT BPEMEHH:

t, MuH 0 10 20 30

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



OHpCZIGJII/ITe MOPAAOK KHHECTHYCCKOI'O YPAaBHCHUA PCAKIINH.

50. PactBop caxapossl KoHueHTpaumei 0,3 mons/mm® B Teuenue 30 muH
unBeptupyerca Ha 33%. Uepes kakoe Bpems wuHBeptupyercs 78% u 90%
caxapa?

51— 55. B Tabn. 6 mpuBeleHbl 3HAYEHUSI KOHCTAHT CKOpocTel peakuuu k, U k,
npu Temneparypax tu t,. BeluuciauTe KOHCTaHTY CKOpPOCTH 3aJlaHHOM peakluu
pu TeMIeparype t;u OmpenennuTe, CKOJIBKO BEIIECTBA IPOPEATHPOBAIO K
MOMEHTY BpPEMEHH 7, €CIM HadalbHas KOHIIEHTpalMsi BemiecTBa C,(MOIB/MS).

Hauvanbnbie KOHIOCHTpAIMK PpCarupyromux BCIOCCTB OIWMHAKOBLBI; IIOPAOOK

pe€aKunn CUUTATh 110 MOJICKYJIIPHOCTH.

Tabmauia 6
3amaua Peakimst t OC K ¢ 0 C k t310C T, MUH CO
1, 1 2, 2
51 |2HI=H,+ 1, 356 |8,09-10° | 389 | 0,00058 | 374 68 2,5
52 | 2NO + O,=2N0O;, 0 0,00363 86 0,0112 50 40 1,5
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 aKTUBAIUHA PEAKIIUN 110

JTAaHHBIM, TIPEJICTABIICHHBIMH B Ta0J. 8

Tabnuua 8
3agaua Peakuus [TapameTpsbl
56 | Cu+ (NH4)2S;05= t,°C 20 40 60
CuSO; + (NH4)2S04 K*10° 9,6 186 82,86

t°C 150 200 250

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

58 | N2Os=N20s+ 72 O; K*10° 0,0767 49,8 487




59. BBeneHue aHTUOKCHJIAaHTa B CHUCTEMY M3MEHWJIO DJHEPrUi0 aKTHUBAIUH
npouecca okucieHus xkupa Ha 9,6 klx/Mons mpu -7°C. Bo ckonbko pas (M B

KaKyI0 CTOPOHY) aHTHOKCHJAHT U3MEHWI CKOPOCTB Iporecca?

60. Bo CKOIBKO pa3 BO3PACTET CKOPOCTh PEAKLMU HPU HOBHILIEHUH TEMIIEPATyphI
or 20°C mo 120°C, ecnu >Heprus akTMBaLUK peakiuy paBHa 125,61 kJ{x/Monb?
ComnocTaBbTe TO MOBBIILIEHUE CKOPOCTH C PACCYMTAHHBIM 110 ypaBHEHUIO BaHT-
Todda npu ycloBuu, 4To TeMHEPATYPHBIH KOIP(UIMEHT PEAKIIMH PABEH JIBYM.

61.. [leHatypamusi HEKOTOPOTO BHpYyCa SIBISETCS MPOLECCOM MEPBOrO MOPSAKA C
sHeprueil aktupaumu 630 xJ[k/Monb, mepuoj mnonypacmnaga Bupyca npu 30°C
paseH 5 uac. UeMy paBeH nepuop nonypacnana mpu 50°C?

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

TeMIiepaTypax t,u t,. BeIYMCINTE KOHCTaHTy CKOPOCTH 33JaHHON pEaKUUu IpH
TeMIiepaType t; M ONpeAeNnuTe, CKOJBKO BEIIECTBA MPOPEArupoBajo K MOMEHTY
BPEMEHH 7 , €CIIM HadalbHas KOHIEHTpanus Bemectsa C,(Moab/m®). HauanbHble

KOHOCHTPAIWH PCarupyromunx BCIICCTB OAMHAKOBBI, ITIOPAJO0OK PCAKIIUH CUUTATH I10
MOJICKYJISIPHOCTH.

Tabmmma 7
3amaua Peakimst tly OC kl tzv OC k2 t3,OC T, MUH CO
48 |2HI=H, + |, 356 |8,09-10° | 389 | 0,000588 | 374 68 2,5
49 | 2NO + O,=2NO0O, 0 0,00363 86 0,0112 50 40 15
50 | 2NO,=2N0O + O, 600 83,9 640 407 620 60 2,0
51 | (CH,)3—s CH3— 560,2 | 0,00687 | 650,2 | 0,146 |590,| 40 | 1,52
CH=CH, 2
52 | COCIl,CO +Cl; 382 0,5310 472 67,7 10 0,8
410

53. BBeneHue aHTHOKCHJIAHTAa B CHCTEMY HW3MEHWJIO DSHEPTUI0 AaKTHUBALUH
npouecca okucIeHus xupa Ha 9,6 klx/Mons mpu -7°C. Bo ckonbko pas (1 B
KaKyl0 CTOPOHY) aHTUOKCHUJAHT U3MEHUJI CKOPOCTH Ipoiiecca?

54. Jlenatyparusi HEKOTOPOTO BHpycCa SIBJISETCS MPOIIECCOM TMEPBOTO TOPSJIKA C
sHepruell aktupaiuu 630 kJ[k/Monb, mepuon modypacnaga supyca npu 30°C
paBeH 5 uac. UeMy paBeH nepuop nonypacnana mpu 50°C?




55. PaccuuTaiite, Kakoe KOJUYECTBO AKTUBHUPOBAHHOTO YISl HEOOXOIHUMO IS
ounctkr 500 M3 CTOYHOM BOJBI OT COEQUMHEHHUI PTYTH ¢ KOHLEHTpAlUeh

0,047 mr/nm® o mpenensHO momyctumoit konuentpauun (1K), pasHOi

0,005 mr/om3. Y nenbaas agcop6uus pryTa Ha yriie pasHa 0,016 mr/r.

56. OO11ast NOBEPXHOCTH aJIbBEOJ JIETKUX YEIOBEKA COCTABIISET B CPETHEM

92 Mm% Kakoe 4YMCIO MOJEKYJ KHMCIOPOJA MOXKET aIcopOMpOBAaThCS HA STOH
IOBEPXHOCTH, €CJIU ILIOIIA/b, 3aHMMaeMas OJHON MOJEKYJIOi KUCIopo/a, paBHa
21:102° M?? PaccunTaiiTe BeNMUNHY YAEIbHON aicopOLUN KUCIOPOAA B MOJIB/ M2,

57--62 . TlpuBecty GopMyITy MHUIIEIUTBI 30JI51, IOTYUYEHHOTO P CIMBAHUHU BO/I-
HBIX PaCTBOPOB BeIlleCTBA A U HEOOJBIIOTO U30bITKA BemecTBa B (Tabu. 8). Kakue
MOHBI B JAHHOM CJIy4ae sIBJISIIOTCA MoTeHIanonpeaensommumu? Kak pacrpene-
JISTFOTCS IPOTUBOMOHBI MEXKTY aJCOPOIIMOHHBIM U AU GYy3uoHHBIM ciosiMu? K
KaKOMY 3JICKTPOTy OYyIyT IBUTATHCS KOJUIOWIHBIC YACTHITBI 3TOTO 30715 TIPH
anekTpodopese? IlpousBeneHnss paCTBOPUMOCTH MaJOPACTBOPUMBIX BEIIECTB
MpUBEICHBI B Ta0JI. 9

Tabmuma 8

3agaua A B
57 AgNO; K,S
58 NaOH BG(NOg)z
59 BI(NOg)g Na28
60 K>S Hg(NOs),
61 Pb(NOg)z N8.3P04
62 Tl NOg KngO4

Tabmuna 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. 3011b HOAMAA cepeOpa MoJIyYeH IPH IOCTENEHHOM JJo0aBieHnH K 20 cM®

0,01 M pactBopa nomuna kamus 15 cm® 0,2%-HOro pacTBopa HuTpara cepedpa.
Hammcate popmyiry Mutiesisl 00pa30BaBIIETOCS 30715 U ONPEICTUTh HAIIPaBICHUE
JBIDKEHUS €r0 YacTUIl B AJICKTPUYECKOM moJe. [[moTHOCTh pacTBOpa HUTpaTa ce-
pebpa paBHA €IUHULIE.



64. Berurciure 1Mo ypaBHEHHUIO CEIUMEHTALNU 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 KOTOPOM OTHOCHTCS TI0
pa3Mepy JacTuI] JaHHAs TUCTIEPCHUS CEPHI.

65. Ucnonb3ys ypaBHEHHE CEAMMEHTAMOHHO-AN((HY3UOHHOTO paBHOBECHS,
paccuuTaiiTe BHICOTY HaJl MOBEPXHOCTHIO 3€MIIHM, HA KOTOPOM 9MCII0 YacTull B 1 M3
a’p030JIs YTOJIbHOM MBUIH YMEHBIIUTCS B 4 pa3a, eciiu paauyc chepruuaecKux
vactun coctapnser 108 m, mortrocTs wactun — 1,2 r/cm® ; mmoTHOCTBIO BO3ayXa
MO>KHO ITpeHEOpEeYb.

66. IIpu yIpTpaMHUKPOCKOMYECKOM UCCIEA0BAHUM THIPO30JIs cepedpa B KIOBETE
niomanbko 5,4-102? M? u riy6uHoil myuka ceeta 2,5-10% M noacuurano

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

10,5-108 kr/m®.

67. Kak U3MEHUTCS MHTEHCUBHOCTh PACCESIHHOIO CBETA, €CIU (PPYKTOBBIN COK,
ABJISTFOLIUNCS TUCTIEPCHOM CUCTEMOM, TTOJIBEPTHYTh BO3JEHCTBUIO CBETA JJIMHOMN
BOJIHBI 430 HM 1 680 HM COOTBETCTBEHHO?

68-72. [Ipu uccnenoBaHny 30111 METOJIOM IMMOTOYHOU yJIBTPAMHUKPOCKOTHH
Jlepsruna — Brnacenko B 00beMe 3071 V M3, IPOTEKIIEM Yepe3 CUETHOE T10JIE
MUKPOCKOIIa, TOJICYUTAHO N yacThll. Onpeaenute CpeaHuil pa3mep 4acTull 1o
Ia”HHBIM Ta0i. 11

TabmumualO
3amau | Xapakrepuctuka |V-101, C, p-10%, |CpenHuii
a 30015 M3 n kr/m®  |kr/m® |rwm |
68 |Macusaublii Tyman 1,33| 50 |25.10°8 0,9 |[Pamuyc
69 |['mapo3omas cepsl 2 100 |6,5-10° 1 |«
70 |BonsHoii Tyman 3 60 [15-10° 1 |«
71 |T'mapo3zons 3010Ta 1,6 70 7-106 19,3 |Pebpo kyba
72 | MacnsHblii TyMaH 1,5 | 53 |21.10° 0,92 | Paauyc

73. Beruncnure C-MOTEHIIMAT KOJUTOMIHBIX YaCcTUIl CYJIb(pHUIa MBIIIbIKA B BOJIE,
eciu npu >exTpodopese 3a 180 ¢ rpanuna cmectunack Ha 5,4-102 m. I'paguent
sHemHero o 8-102 B/m, Baskocts cpeast 1072 Ila-c, a ee audnexTprueckas
MIPOHUIIAEMOCTH 1.

74. DNEeKTPOKUHETUYECKUN MOTEHIIMAI 30J151 alleJIbCHHOBOT'O COKa paBEH
0,05 B. Onpenenure CKOPOCTh U AJIEKTPOKUHETUYECKYO TTOJABUKHOCTD YaCTHUL
chepuueckoil popMbl, eclii AUDIIEKTPUUYECKas MPOHUIIAEMOCTh paBHa 54,1,
npwioxenHas BHewHsAsA DJ{C 120 B, paccrosinue mexay anekrpogamu 0,40 m,
BaskocTh 4,5-103 Ia-c, a koadduuuent Gpopmel yactun pasen 0,67.



75. Onpenenure NOPOr KOAryJsiyy 304151 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 TTony4eH mpu ciuanuu 100 cm® 0,05 H pacTBopa
rugpokcuaa Hatpus u 250 cm® 0,001 1 pactBopa nurpara meau (I11). Kaxoii u3
aekrposutoB: KBr, Ba(NOj3),, MgSO4mm AlCl; OyneT uMeTh MUHUMATBHBIN
nopor

77. Ckonpko Bonabl MmorioTuT 0,2 Kr ’kelaTWHA MpU CTENEHU HaOyXaHwus,
paBHOUl 500%? Ilpu KakuMx YyCIOBHAX MOXHO IOJYyYUTh HCTUHHBIA pPACTBOP
’KenaTuH B Boje?

78. Omnpenenute, CKOJbKO OEH30/a MOTJIOTUT 5 KI' HATYpaJbHOIO KayyyKa,
€CJIM CcTereHb ero Ha0yxanus paBHa 320%? [loueMy kaydyk u pe3nHa HaOyXaroT

79. Omnpenenute kodddumnuent nuddysuu caxaposbl CioH20011 ipu 15°C.
[InotHOCTH caxapa 1,587-10° kr/m3, Baskocts pactBopa 0,001 Ila-c, monexyry
caxapa MO>KHO paccMaTpHUBaTh Kak CepHUUECKYIO.

80. PaccuuTaiiTe MOJEKYISpPHYIO MacCy IMOJMBUHUJIAIIETaTa B AalleTOHE,
TIOJIB3YSICh TAHHBIMUA BUCKO3UMETPHUYECKOTO METO/IA:

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

V nenpHast BSI3KOCTh PacTBOPA Myx, 0,14 0,465 0,84 1,3
KoHcTaHThI k=47210° o =0,68

81. Ompenenure MOJEKYISPHYI0 MacCy OSTWILEIUIIOI03bl B TOJIYOJIE,
UCIIOJIb3Ys IaHHBIE BUCKO3UMETPUYECKOTO METO/IA:

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

82. Onpenenure MOJEKYISIPHYIO MacCy NOJMaMHIa B M-Kpe30Jie, MOJIb3YsCh
HKCIEPUMEHTAIbHBIMU JAHHBIMH METO/A YIIbTPalleHTPU(YTUPOBAHUS:

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

ITPUMEPBI PEHIEHUWSA TUIIOBBIX 3ATAY



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

HCO6XOI[I/IMI>I€ HAaHHBIC B35Th U3 CIIPABOYHUKA.

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

S%s 107, JIx/(kmomp-K) 200,963 69,990 159,943 130,680

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

AH298 =X (AH 898 )06p.npou.pea1<u1znz1 -2 (AH 298 )o6p.1/1cx.pea1<u1/n/1 =
= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° [Tx/xmons,
AU = AHogg — pAV = AHy9s— ANRT.

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

An - nH2 - I“]CZH2 :l_l: 0.
CnenoBatenbHo, AH%ge = AUSgg;

Asg% = 2(8898 )npon.peaxuym - 2(8298 )ucx.semech =
=[(130,680 + 159,943) — (200,963 + 2-69,990)]-10°% =
= -50,023-10° JIxx/(xmomb-K);
AG =-142,191-10° — 298(-50,023-10%) = -127,284 JI>x/KxMOIb.

CnenoBarenbHo, AFgs = AGagg = -127,284-10° JTs/kMoub. Peakuus BO3MOXKHA.

3apaya 2. Breruucnure cranmaptHyro sHepruro ['mb6oca AG® m ompenenuch
BO3MOYXKHOCThH CAMOIIPOM3BOJILHOTO MPOTEKAHUS PEAKITUU:

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

N3menenue sHeprun [ mO0ca peakiuy BEIYUCIUM 110 hopMyTIe:



AG® =ZvAG] - Zv,AG],

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

3amaya 3. Omnpenenure u3MeHeHUEe HSHTponuH mpu nepexonge 2 kr HrO
p = 1,0133-10° I1a B map. Y aenbHas temnora ucnapenns | = 2260,98-10° Tx/kr.
Pewenue. AS B iporiecce pazoBoro nepexo/ia NoJACYUTHIBACTCS 1O (hopMyIie
AS = LITum,

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

L = 2-2260,98-10° = 4521,96-103 I,

3
g = 492196107 12,123-10% JIx/K.
273+100

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

Pewenue.
COCl, <> CO+Cl,

1-a a
pV =nRT;
1,710 1,01325.10° = n8,314(400 + 273)10°;
G L7 :107%.1,01325-10°

5 314.673.10° =0,0308-10"° kmous.

Monsapnas macca COCl; paBra 99, 1.e. B cucreme (ocreHa %(1—&) MOJIb

WIH E(l—oc)lo_3 kmoJib, a CO u Cl, mo Eoc MOJIb WUJIN Eoc .10 kMOJIB.
99 99 99

Jlnst onpesiesieHust oL COCTaBIISIEM YPABHEHHUE

%(1— o)+ 2%& = 0,0308(0,0308-10° kmous).



E—§0c+ 2 2’50c = 2.5 + 2’5cx =0,0308;
99 99 99 99 9

0,0308-0,02525 0,00555
o= = =0,220
0,02525 0,02525

Omnpenensem K.
Posw = Pcoci, +Pco +Pai,

TI€ Posw — OOmmEee maBaenue pasHo 1,01325-10° IMa. Yucno momeit mocie
JUCCOTTMAITH N PaBHO:
nN=1-oat+ta+a=1+a.

HaXOI[HM mapouaJIbHbIC NaBJICHUS KOMIIOHCHTOB!

1+

PcoPcl Oﬁng (1"‘0‘) o
Kp = 2 — Oug = > p06I.LI =

Peoci,  (L+a)(l-o)py, 1-o
2
=&021,01325-105;
1-0,220
K 0,0484-1,01325-10°

P 0,9516

Pco =Pci, = P o6

2

=0,05153-10° = 5154 I1a.

3agauva 5. Berurcnuth gaBienue napa 10%-ro pactBopa moueBuHbl CO(NHS>);
npu 50°C. JlaBnenune napos Boasl pu 50°C pQ =12 320 H/m?.
Pewenue. CornacHo 3akony PayJsis OTHOCUTENbHOE TOHWKEHHE TABJICHUS Mapa

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

0
Pa—Pa _ Ny N
- 5
0
pA na"'nb

rIe P, — JaBJeHHE Mapa HaJ YHCTHIM PaCTBOPHTENIEM IIPU JaHHOW TEeMIEpaType;

Pa — HapIyajbHOS JABJICHHE Mapa PacTBOPUTEINS HaJ PACTBOPOM IIPU TOM XKe

TeMIiepaType; Ny — 9UCIO MOJIEH PacTBOPEHHOTO BEIIECTBA; Ny — YUCIIO MOJIeH

PacTBOPHUTEIIA.

B 100 r 10%-ro pactBopa MoueBuHBI cojaepkutcs 10 r MoueBuHBI U 90 T
BOIBI: Mco(ny,y, =60; My o =18.

OmpenenseM 4mcio Mojieil Mo4yeBUHBI (Np) U Boabl (N;) B 100 r 10%-to
pacTBopa.

ng :£:0,167 MOJIb; N, 22—225 MOJIb.



N3 3akona Payis cinenyer, 4ro

o= —PaMls 15550 12820-0167
S Ny +Ny 5167

=11922 H/m2.

3agauya 6. Beruucnure temmnepatypy 3amep3anus 15%-ro pacTtBopa caxapa B
Bojie. MomnsipHOE MOHMKEHHE TeMITepaTyphl 3aMep3anus paBHo 1,86 rpan/mMorb.
Pewenue. IlpuMensieM KprocKonn4ueckoe ypaBHeHue Payns

M = gR 1000/(GAT),

riae K = 1,86 rpag/monb, M = 342 r/monb, g = 15 1, G = 85 r. Haxoaum u3 storo
ypaBHEHUS TTOHIKCHHUE 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-2.

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

U KaJMUEBbII ((p?: /g =-0,403 B) anekTponanl. IlpuBenure ypaBHEHUE,

BbIpaxatromiee 3aBUCUMOCTh OJIC OT aKkTUBHOCTM HWOHOB, YCJIOBHYH 3aluCh
raJlbBAaHUYECKOTO 3JIEMEHTA M YypPAaBHEHHUE MPOTEKAIONIEH B TaJlbBaHHUYECKOM
arieMeHTe peakuuu. Paccunrtaiite MakCMMalbHYIO paboTy Mmpoliecca U KOHCTAHTY
paBHOBECHSI.

Pewenue. Ha anekTpomax mpoTeKarOT MPOLECCHI

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

ypaBHeHI/ISI AJI1 OJICKTPOAHBIX ITOTCHIIUAJIOB TAKOB!:

0 RT | _ 0 R |
Peat jcd = Ped?t /cd + E na.. Peuwzteu = Peuzt/eu + E na. .z -

Pa3nocth QJICKTPOAHBIX ITOTCHIHUAIIOB MOKHO IPCACTABUTL IBYMS crocodamu:

RT a. o
_ _ {0 0 cd* .
E, = Peaz/ca = Peuvttjou = ((PCd2+/Cd ~Peu /ey )+E|n a,
Cut
RT, &+
_ _|.~0 0 C
E,= Peuztjou ~ Peg?t/cd = ((pCu2+/Cu ~ Pea? e )+ 2F In—=—.

acd2+



[IpaBuiIbHOM SIBISIETCS BTOPAS 3aIMCh, TAK KAK € COOTBETCTBYET YCIIOBHE:
0_ 0 0 _
E"= (PCUZ*/CU (p(:dz*/Cd =0,74B>0.

VcnoBHAs — 3amuch  TajJbBAaHUYECKOTO  3JIEMEHTa, OTBEYAOIas JTOMY
ypasHeHu10, umeer caeayromuii Bug: Cd|Cd?*(|Cu?*|Cu. YpaBueHue xummueckoi
peakuu takoBo: Cu?* + Cd = Cd?* + Cu.

Cuynrtas, YTO peakiys B D3JEMEHTE IPOTEKaeT B PABHOBECHBIX YCIOBHSX,
OMPECTNM €r0 MAaKCUMAJIbHYO IEKTPUICCKYIO padoTy:

Wax = NFE,
rne E — DJIC peakumu; N — 4ucIO MepexoasdluX 3J1eKTpoHOB; F — uucno ®Papanes,
paBHoe 96 500 Kn/Moub.

Wmnax =2 - 96 500 - 0,74 = 142 820 (JI>x/moip) = 142,82 (x/I»/MOJb).
Koncranty paBHOBecus peakuuu K omnpenenuM mo ypaBHEHHIO H30TEPMBI
Bant-I'odda a1 craniapTHBIX yCIOBU:

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

s 298 K
Wo 142820

T 23RT  23-831-298
K = 102598 = 119.10%.

g K = 25,08

2’3% =0,059 npu T =298 K;
0% —9% —Ep  0,6994-0,3369—- 0,15

= 3,60.
0,059 0,059

pH

3amgaua 8. O6pasoBanue pocrena no ypasaeruo CO + Cl, = COCI; sBnsercs
peakiueit OuMonexysipHoi. PaccunTarsh KOHIIEHTpaluio ¢pocrena yepes 2 4 nociie
HayaJla peaKkuluu.

Bpewms, mun 0 24 42
Konnenrparust CO wiu Clp, kmoss/m® (Cco = CC|2) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONPEIENSIEM 110 YPaBHEHUIO

1 X
t aa—x)’
rac - BpEM:; X — UIBMCHCHUC KOHICHTPAIIUN,; 4 — HaYaJIbHAasd KOHICHTPAlWs.



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

L= 1 00014 0,180 m%/(Mun-KMOIB);
24 0,0187-0,0173
1 0,0023

k,=—- =0,179 m3/(MMH-KMOIIB);
4?2 0,0187-0,0164

k = 0,18 M%/(mun-kMoib) = 3-10° M%/(Mob-C).

3 YPaBHCHHUA KOHCTAHTBI CKOPOCTH HaXOAWM HU3MCHCHHMC KOHICHTpAIWH
HCXOOHBIX BCIICCTB X, paBHOC KOHICHTPAIUN Q)OCFCHaI

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

= =0,00544 xmonb/M°.
1+018-120-0,0187

Yepes aBa yaca KoHIeHTpanus Gocrena crana pasaoit 0,0054 kmons/m3,

3agauya 9 KoHcraHTa CKOPOCTH Pa3jiOKEHUS H3MEHSCTCS C TeMIlepaTypoit
CJIC YoM 00pa3oMm:

t, °C 25 45
Kk, munt 0,0093 0,0342

Brruuciaure sHEpruro akTUBAIUM M KOHCTaHTY ckopoctH ipu 30°C.
Pewenue. Ornpenenenue -HSHEPrUM aKTUBALMM BEIEM [0 YPAaBHEHUIO

Appennyca:
2,3lg & = A(i —iJ
Ky T, T

rae A — KOHCTaHTa ypaBHEHUs! AppeHuyca.

Oneprus aktuBanuu E, = -AR
PemmB ypaBHEHHE OTHOCUTEIBLHO A, TIOTYYUM:

T,T,-23lg ﬁ
I(1 .

Tl B T2

313-298-2,3lg 00342
0,0093 _

A= =-8080;
15

E,=8,314-8088 = 67 247 JI>x/Mmob.




Ha ocHoBanuu Toro sxe ypaBaenus, npunsB T =298 K, T, =303 K, k; = 0,0093 n
A =-8088, nonyuaem

80885
2,3-298-303
k303 = 0,0145 MUH ™,

+3,968 =-2,1627;

lg Ksos =

3amaya 10. BeluncnuThe SHEpPrui0 akTHBALMM TUJPOJIM3A ATUJIAILETaTa B
menoyHoM pactBope (10°C — 45°); TemmepaTypHbIi KOd(hUIIMEHT peaknuu
v =1,9.

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

mElzhlimy
K, 10

BeiBenem pacu€rHyto ¢GopMyily i DHEPrUM  aKTHBAIMM, HCIOJIb3Ys

ypaBHeHust Baut-T'odda u Appenunyca:

c _RTT,Iny
a h— "
10
HOI[CTaBI/IB B IIOJYYCHHOC BBIPAXKCHHUC MHN3BCCTHBIC IIO0O YCJIIOBHIO 3aJda4H
3Ha4YCHMA, BbIYUCIIMM:

8,31 Jix/(moms - K)- 283 K -318 K - In 1,9
Ea = 10 =
=48 001 I>x/monb = 48 xJ[3x/MOIb.
E.~ 48 x/[>x/MoIb.

3agaya 11. Ha oCHOBE ONBITHBIX JAHHBIX, MOJYYEHHBIX IPU H3yHYECHHUH
ajcopOnuu yriem OEH30MHOM KHCJIOTHI M3 pacTBopa ee B OeHzone mpu 25°C
OTIpEAETUTh TpadUuecKr KOHCTAHTHI oL U 1/N B ypaBHeHUHN Dpeitaanmxa:

C, mons/cm®0,006 0,025 1,04 0,118

X umoms/r 044 078 104 144
m

Pewenue.  ]Ind  HaxO0XIAEHHWS  KOHCTAaHT  YPaBHEHUSA  MCIIOJIb3yEM
norapupmMuyeckyro Gopmy ypaBaenus Opeinmxa:

ba:bisz+1bQ
m n

I7I€ X — KOJIMYECTBO aJICOPOMPOBAHHON O€H30MHOM KUCIOTHI, MOJIb; M — HABECKa yTJIs, T.



Haxomum norapudmer C u x/m:

IlgC lg X/m
lg 0,006 = 3,7782 =-1,2218 lg 0,44 = 1,6435 = -0,3565
lg 0,0025 = 2,3979 =-1,6021  Ig0,78 = 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
Ctpoum rpaduk, oTkIaabBas Ha ocu opauHat Iy —, a Ha ocu a6emmcec Ig C.
m

A

lg X/m
0,53

0

0,5
Otpesok OA npencrarisger co6oit Ig K B ypaBHeHUM U30TepMbI acopOIuH, a
1/n snsercs tgo.. U3 rpaduka sBugno, uro g K = 0,53, caemosarensho, K = 3.,4;
tga = 0,4040; 1/n~ 0,4; n~ 2,5.
Jns maHHOTO ciyvast ypaBHeHHe DperHIIMxa MOKHO 3aliCcaTh TaK:
x/m = 3,4C%4,

3amauya 12. Kakoii nyTs npoia€Tr yacTuia 30J4 kene3a B dTuianerare 3a 30
MHH IIpu rpaguente norteHnuana 2-10° B/m, ecnu u3BecTHO, 4TO (-IOTEHIMAI
yactull xkene3a paBeH 80 mMB. CpoiicTBa AucnepcHoOHHOM cpenbl (dTUiAleTaTa)
XapakTepU3yrTCsl CIAEAYIOIMMHA JaHHBIMU: OTHOCUTEIbHAS JTUAJICKTpUYECKas
IIPOHUIIAEMOCTH paBHa 6, a Bs3kocTh — 0,43 mlla-c.

Pewenue. 3 YPaBHEHUS I'enbmronbia—CMOITyXOBCKOTO U1
ANEKTPOKMHETUYECKOTO WIM (-TMIOTEHIMAIa OMNPEAeIuM 3JICKTPOPOpeTUIECKyIO
ckopocth U yactuil 301s:

_e-gE
= ot
A€ € — AUAJIEKTPUYECKas NPOHUIIAEMOCTb Cpeabl; M — BA3KOCTh cpenwl, I[la-c; E —

rpaJuaHT MOTeHIHana, B/M; € — IOCTOSHHAs BakyyMma, paBHas 8,85-10712 d/m; f —
ko3¢ unreHt GopMbl YaCTHIL.

U

o

[TprMem, uTO YacCTHIIBI 3015 JKee3a umeroT chepudeckyro Gopmy (f=2/3) u
MOJICTABUM YHCIICHHBIC 3HAYCHUS BEJTUYNH B YPABHCHHUE:



-12 3
y = 88510 f 210785103 =2,9-10"° (m/c).
0,43-107%.2/3

[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 MOJIEKYJSIpHYIO Maccy M, CHHTeTHYeCKOro Kayuyka,
€CJIM U3BECTHO, UYTO XapaKTEPUCTHUYECKAsl BSI3KOCTb €ro pacTBOpa B XJopodopme
[n] = 0,0215, xoucTanTH ypaBHeHus Mapka—Xaysurka K = 1,85-10° u o = 0,56.

Pewenue. JIna naxoxaenus M, ucnonszyeM ypaBHeHHe Mapka—XayBUHKa

[n]= KM

Bs3kocTh pacTBOpa nmoiaumepa sIBISIETCS] XapaKTePUCTUUECKOM, T.€.

[n] = lim {”_—"0 : 1} ~0,0215 m¥/xr,
C-0 14, C

I7Ie M| — BSA3KOCTh PacTBOpPA: Mo — BA3KOCTh YMCTOTO pacTBopuTens — xjopodopma; C —
KOHLIEHTpALUs pacTBopa, Kr/m°,

Ilepen Tem kak OpUCTyNaTh K  PELICHUIO  33Ja4d, IPOBOJIUM
norapudMupoBaHue ypaBHeHuss Mapka—XayBHHKa:

g[n] = IgK + algM:

U TOJIBKO TIOCJE 3TOr0 pelmuM ero otHocuteabHo IgM,, a 3aTem mojacraBuM
JOaHHBIC 3aa4H.
lg[n]-lg K tg0,0215—-191,85-10~°
lgM, = =

=5,48.
o 0,56

Cnenosarensno, M, = 105 = 302 000.
Pacuerpl 3HaueHWMH MOJIEKYJISIPHOM MACChl MOJMMEPOB II0  METOIY
yABTpaeHTPUYTUPOBAHUS OOBIYHO MPOBOIAT MO YPABHEHUIO

S, = KM?,

rne K u b — smnmpuveckne KOHCTaHTBI, Sy — KOHCTaHTa CEAMMEHTAIMU B
yibTpaueHTpudyre Mnpu OECKOHEYHOM pa3BEleHUU. 3HAUYCHHE Sg HaXOMAT,



UCIOJIB3YS JIMHEWHYIO 3aBUCUMOCTh Mexny 1/S m C — KOHUEeHTpauuel noaumepa
myTeM MocTpoeHus rpaduka (oTkiaaasiBas 3HaueHus C mo ero adcuucce, a 1/S — o
OpAMHATE M, MPOBOJAS TAKUM 00pa30M IMOITYYEHHYIO MPSIMYIO J0 MEPECEUEHs €€ C
OpAMHATOM, HaxXOAT 1/Sp). 3aTeM ypaBHEHHE TOTapUPMHUPYIOT U, MOACTABISASA Ty1a
W3BECTHBIC BeMIMHBI K, b 1 S, onpeaenstor mocneaosareabHo IgM, u M.



Ipuioxenue
Taﬁ.mzma 1. TepMOI[l/IHaMI/I‘leCKI/Ie BCJINMYHUHBI JISI HCKOTOPLIX 3JIEMCHTOB U COCI[I/IHeHI/Iﬁ
(AH 398 (00p) — U3BMEHEHHUE YHTATBIUY (TEIUIOTHI 00pa30BaHMs) B CTAHAAPTHBIX YCIOBHUSX; 8298 - CTaH/IapTHOE 3HAYEHUE SHTPOIUH;

AG (00p) - cranmapTHOe 3HaueHKE dHeprun ['uboca)

BemectBo AHZ, (06p), Soe AG ° (06p), BemectBo AH % (06p), S 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 (xp) 635,09 38,07 603,46
O2(r) 0 205,03 0 HCI (r) -92,81 186,79 -95,30
Cla(r) 0 222,98 0 CHa (1) 74,85 186,27 50,85
CO (1) -110,70 197,48 -137,14 CaH2 (1) 226,75 200,82 209,21
CO2(r) -393,51 213,66 -394,37 C2Ha(r) 52,30 219,45 68,14
H20 (1) 241,81 188,74 228,61 CzHs (1) 84,67 229,49 32,93
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 (1) | -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 CoHes (%) 49,03 173,26 124,38
SOz (r) -395,85 256,69 -371,17 CH3CHO (1) -166,00 264,20 -132,95
SO.Cl> (k) -394,13 216,31 -321,49 CaC:- «a -59,83 69,96 -64,85
MgCOs(kp) -1095,85 65,10 -1012,15 CeH1206(xp) -1275,0 212,0 -911,0
MgO (xp) 601,49 27,07 569,27 | CioHoOu(kp) | -2222,0 360,0 115430




Taoauna 2. Termy1oTbl CrOpaHUs HEKOTOPBIX COCIMHEHUI B CTAHAAPTHHIX

YCJI0BHSIX
BemectBo AHZ, BemectBo AH 36
kJ>k/MOJIB kJI>kK/MOJIb

CH4 (1) meTan -890,31 | CoHyN (1) -1768,15
CsH14(T) Tekcan -4163,05 | numeTHIaMHUH

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

C12H22011(xp) CsH7N (k) anmmma -3396,2
caxaposa -5646,73 | CoHO (k) aTanou -1370,68
C3HgO3 () rmumepun | -1661,05 | CsHeO (xp) peron -3063,52
CH4ON;3 (xp) C (kp) yraepon -393,51
MOYEBHUHA -634,05 | Hz(r) Bomopon -285,83

Tabamnua 3. CtanaapTHbIe 3JIEKTPOAHbIC MOTEHIHAJbI
B BOIHBIX pacTBopax npu 25°C

DIIEKTPOJT DIIEKTpOaHAs 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 AT+ 3e = 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 Cr3*+ 3¢ =Cr -0,744
Zn**l Zn Zn**+ 2e = Zn -0,763
Fe?*/ Fe Fe?*+ 2e¢ = Fe -0,440
Cd?*/ Cd Cd?*+2e¢ =Cd -0,403
Ni%*/ Ni Ni%*+ 2e¢ = Ni -0,250
Pb2%*/ Pb Pb%*+2e¢ = Pb -0,126
Fe3*/ Fe Fed3*+ 3e = 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+ 3e = Au 1,498
Au*/ Au Aut+ e = Au +1,691




Bomnpocsl k 3a4ery (4 cemectp)

1. IlpenmeT u coaep’aHue TUCHUILIMHBI ««AHATUTAYECKAS XUMUD),
OCHOBHBIE pa3feibl. 3HAYEHNE TUCHUIUIMHBI JJI1 MUIIEBOM TEXHOJIOTUUA U
OXPaHbI OKPY>KAIOIIEH CPEIbI.
2. OCHOBHBIE TTOHATHS XUMUYECKOW TEPMOJUHAMHKH, ITIEPBOE HAYAJIO.
BuyTtpenHss sHeprus u sHTanbnusa. Tepmoxumus. 3akoH ['ecca u cneacTBus
13 HETO. TepMOXMMHUYECKHUE PACUETHI.
3. Kasopumetpus. OnpenesieHne SJHEPreTHYeCKON HEHHOCTH MUILEBBIX
IIPOAYKTOB U TOILIHBA.
4. Bropoe Ha4aji0 TEpMOAMHAMUKH. DHTPOINUS U TEPMOJNHAMUYECKAS
BEPOSTHOCTh cucTeMbl. JHeprus ['u66ca u ['enbmronbiia. Xumudeckuit
noTeHuan. TepmoauHaMuyeckue pakTopbl, ONPEAEIISIONINE HAPaBICHNE
porecca.
5. Xummnyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS. Y paBHEHUE H30TEPMBI
Bant-I'opda. Xumuyeckoe paBHOBECUE B TETEPOTCHHBIX CHCTEMAX.
N3MeHeHne KOHCTaHThl paBHOBECHS ¢ TeMneparypoi. [IpuHiun cmenmenus
paBHoBecus Jle [laTense.
6. da3oBbie paBHOBecHs. [IpaBmiio ¢a3 ['n66ca. Ananus pa3zoBoil nUarpaMmsl
COCTOSIHUS BOJIBI.
7. 3axonbl Payns. D0yuIMOCKONNS U KPUOCKOIUS U UX IPUMEHEHHE.
8. JIuddysus u ocmoc B pactBopax. O6patHbIii ocMOc. 3HaUYCHHE
OCMOTHYECKOTO JTaBJICHUS ISl TEXHOJOTHYECKUX MPOLIECCOB.
9. B3anmuas pacTBOpuMOCTH kujikocTel. [lepBbiii 3akon KoHoBasosa.
JlucTuimnsanus TBOMHBIX cMeceil. PekTudukarus.
10. Bropoii 3akoH KoHOBasioBa. A3€0TpOIHBIE CMECH, X IPUMEHEHUE U
METOJBbI pa3ae
11. 3akon pacnpenenenus Hepucra-Illunosa. Dxctpakuus 1 (pakTopsl,
BIIMAIOLIME HA CTENEHb IKCcTparupoBanus. [Ipoueccsl skcTpakuuu B

TCXHOJIOTHH.



12. PactBopbl 31eKTponuTOB. [IpuunHBI OTKIIOHEHHS OT 3aKOHOB Payns u
Bant-I'odda B pacTBopax CHIIbHBIX 3JIEKTPOIUTOB. Crabble 3IEKTPOIUTHI.
3akoH pa30aBieHust OCcTBaNIbaA.
13. OcHOBHBIE MOJOXKEHUS TEOPUU PACTBOPOB CUIIBHBIX AIEKTPOIuTOB Jlebas
u [rokkens. AKTHBHOCTH, KO3(PUITMEHT aKTUBHOCTH, HOHHAS CHJIA PACTBOPA.
Pa
14. DneKTponpoBOJHOCTH PACTBOPOB JEKTPOJIUTOB. Y ACNIbHAS U
HKBUBAJIICHTHAS! AJIEKTPOMPOBOJHOCTh. KOHIyKTOMETpUS U €€ TPUMEHEHHE B
MUILEBON TEXHOJIOTHH.
15. Dnexrponnbie norennuansl u IJC. Kontaktheiii, nud@y3unoHHbd u
AJIEKTPOIHBIN MOTEHINANBI B TAJIbBAHWUYECKOMN LIETIN.
MexaHu3M BO3HUKHOBEHHUS JBOMHOTO 3JiekTpudeckoro cios (I3C) na
MexpaszHoit moBepxHoctu. Ctpoenue J[IC. @akTopsl, BAUSIONIME HA
BEJIMUMHY U 3HAK 3JIEKTPOJHOTO MOTEHIIAANIA.
16. H3mepeHue s5eKTpoaHOro noreHuana. CtangapTHbIA BOIOPOIHBIN
ANEKTPOA. Psiji cTaHIapTHBIX SJEKTPOHBIX MOTCHIIMATIOB U BBIBOBI U3 HETO.
YpasHenue HepHcTa U151 pacuera 3JIEKTPOAHOTO MOTEHIHAAIIA.
17. Tunsl 2JIeKTPOXUMHUYECKUX (TaJIbBaHUUYECKUX ) 1ienei. [IpuHiun padoTel U
CXEMbl XUMUYECKUX, KOHIICHTPAIIMOHHBIX U OKUCIUTEIIBHO-
BOCCTaHOBUTEBHBIX lienel, pacuet D/C.
18. Kiaccuduxanus 351eKTpo10B. DIEKTPO bl 1-10 U 2-T0 pOJIOB.
CranpapTHble U UHIUKATOPHBIC SJIEKTPO/IbI.
19. Meroast uzmepenust JC. Ilpumenenue metona J[C (MOTEHIIMOMETPHH )
B MIPAKTUKE aHaAJIM3a MUIEBON TEXHOJIOTHUH.
20. Xummnyeckast KuHeTHUKa. CKOPOCTh peaklnu (CpeIHsIsl U UCTUHHAS).
DakTOpHI, BIUSIONINE HA CKOPOCTh PEAKIIUH.
21. 3aBUCUMOCTbH CKOPOCTHU PEAKIIMU OT KOHUEHTPAUUU. 3aKOH JEHCTBYOLINX

Macc (3/IM). Koncranra ckopoctu. OcoberHocts npumenenus 3/IM s

reTCpOrcHHbIX MMpPOHCCCOB.



22. Kunernueckas kjaaccuuUKaius peakiuil 1o MOJEKYJISIPHOCTH U MOPSIKY .
Peakuun HyneBoro, nepBoro U BTOporo nopsiakos. [lepruosa noirympeBpaiieHus.
23. 3aBUCUMOCTb CKOPOCTH PEAKLUHU OT TeMIIEpaTypbl. Teopusi akTUBHBIX
coynapennit mosnekyn (TAC). DHeprus akTuBaiuu. YpaBHeHUs] AppeHuyca.
OcHoBBI TeOpHuH akTUBHpOBaHHOTO KoMiuiekca (TAK).
24. Cnoxuble peaknuu. [lapamiensHbie, mocienoBaTeIbHbIC, 00paTUMEIE,
COMPSDKEHHBIE U KOoJIeOaTeIbHbIE PEAKIIUU.
25. llenuele 1 poToxuMHUUECKUE pouecchl. LlenHbie peakuuu B IPUPOJE U B
TE€XHOJIOTHH.
26. Karanu3z. OO01ie NpuHIKIBI U BUbI KaTaln3a.
27. OCcOOEHHOCTH TOMOT€HHOTO U T€TEPOreHHOI0 KaTaau3a.
28. depMeHTaTUBHBIA KaTanu3, e€ro ocobeHHoctu. [IpumeHeHue
(epMEHTOB B  NUIIEBON TEXHOJIOTHH.
29. Onexrponnas teopus JIpronca
30. Teopust YcanoBuua u AppeHuyca.
31. CunbHble U cradble 3IEKTPOJIUTHI.
32. Knaccuduxaius norpenHoCcTen.
33. OCHOBHBIE NOHATUE TUTPUMETPUIECKOTO METOA.
34. MeTtoa KHCIIOTHO-OCHOBHOTO TUTPOBAHHS.
35. TutpumMeTprdeCcKre METO/Ibl OKMCIIEHNE-BOCCTAHOBJICHHUS.
36. Pacuer nmoTeHImaia B TOUYKE YKBUBAJICHTHOCTH.
37. AHanu3 opraHM4eCcKuX COCIUHCHUH.
38. Onpenenenue okucauTenei (0OpaTHOE TUTPOBAHKUE WM TUTPOBAHUE TI0
OCTaTKYy).
39. PabGouune pacTBOPHI M HHIUKATOPHI.

40. OnpezenieHre BOCCTAHOBUTENEH METOIOM 00OpPaTHOTO TUTPOBAHUS.



IIpuMepsl BADUAHTOB HMTOrOBBLIX TECTOBBIX 3aJaHUI
3aI[aHI/IH MpcajIararoTcs € BBI60pOM OJHOTO IIPaBUJIBHOT'O OTBCTA, YUCJIIO
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) paBen Teroram 00pa30BaHUS HCXOTHBIX
BEILECTB;

2) TOP paBeH cymMMe TEIUIOT OOpa30BaHUs IPOIYKTOB PEAKIMU 33 BHIUCTOM
CYMMBI TEIJIOT 00pa30BaHUs UCXOJHBIX BELIECTB;

3) TOP paBeH cyMMe TEIUIOT 00pa30BaHUs UCXOAHBIX BEIIECTB 32 BHIYETOM CYMMBI
TEIJIOT 00pa30BaHUs MIPOLYKTOB PEAKIUY;

4) TOP paBeH cyMMe TEIIOT 00pa30BaHMsI HCXOAHBIX BEIIECTB 332 BEIYETOM CYMMBI
TEIUIOT CrOPaHUs IPOYKTOB PEAKIUY;

5) TOP paBeH cymMMe TEIJIOT CrOpaHHs MCXOIHBIX BEIISCTB 32 BBIYCTOM CYMMBbI
TEIJIOT 00pa30BaHUS IPOIYKTOB PEAKITUHN ?

Il. Tlpu kakux 3HAUYEHHAX KOHCTAaHTHI paBHOBecus 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, COCTOSIIEH U3 HACBIILIEHHOTO pacTBOpa
cynbdarta IUTHSA, €ro KPUCTAJUIOB U TTAPOB BOJIbI, PABHO:

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

V.  DxkBuBaJieHTHast 3JEKTPONPOBOAHOCTh pacTBOpa ¢ €ro paszdaBiecHUEM
(YMEHbIlIEHHEM KOHIIEHTPAIUK):

1) ymeHbIaercs;

2) yBEIMYMBACTCS JIO MPEACTHHOTO 3HAUCHHUS,

3) cHavaja yMEHBIIACTCS, a 3aTEM YBEIMUNBACTCS JI0 PECILHOTO 3HAYCHUS;

4) yMeHbIIAETCS 0 MPEACILHOTO 3HAYCHUS;

5) He u3MeHsETCS.

V. AHTHOKCHJAaHT CHUXKAeT CKOPOCTh MPOLIECCOB OKUCIECHUS Omarogapsi:
1) yMEHBIICHUIO 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 HAKAILTUBATHCS Pa3INIHBIC
KOMIIOHEHTBI, 3TO —
1) ancopbart; 2) amcopOTHB; 3) amcopOeHT; 4) copOTUB; 5) abpasuB.

VII. [ducnepcHas cucreMa, B KOTOpoi aucmepcHas ¢asa - ra3, a JUCTICpCHOHHAS
cpena - KHUIKOCTh, Ha3bIBACTCS:
1) smynbcueit; 2) adposoiiem; 3) renem; 4) cycrneH3uel; S5) MEHOM.

VIll. C noBblllieHHeM KOHIEHTPAIUH J00aBJSIEMOr0 K 30J110 JIEKTPOJUTA TOJIIHHA
ABOWHOTO 3JieKTpuieckoro cjaos (AIC) nauner:

1) yBeqmuuBaTbCcsi; 2) YMEHbUIIATHCSH; 3) He HU3MEHHTCS;
4) cHayaJia yBeJIMYHUBATHCS, 2 IOTOM YMEHbIIATHCS;

5) cnHauyana yMeHbIIAThCS, 2 HOTOM YBeJINYHBATHCH.

IX. Kakoit 37eKTpOJIUT-KOAryJIsHT OBICTpee pa3pyIlIUT 3076 ZNS, MOTyYeHHBINA

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

X. Kakomy sIBJIEHHIO COOTBETCTBYET JaHHOE omnpeseneHue «BoiaeaeHnne BMC u3
pacTBOpa Mo/ BIUSHUEM DJICKTPOJIUTA HA3bIBACTCSI»:
1) CHHEPE3UCOM; 2) KoalepBaluei; 3) comroOuIM3aNKei; 4)
KOAryJisiquen; 5) BbICAaTUBAHUEM?

Bapuanr 2
|. Ucnonw3ys 1ist 0OTBETA MPUBEACHHYIO YDHEPTreTUYECKYIO TUarpaMmy, HaXouM,
4yTO TeryoBoi dpdext peakuuu A + b - B

paBeH:

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

v

Xo00 peaxkyuu
I1. Kakue u3 yTBEpKI€HHI COOTBETCTBYIOT BTOPOMY Hauyasly TEPMOAUHAMUKH:
1) »HTpOIMS — NPUBEJCHHAS TEIUIOTA MPOIIECCa;
2) SHTpOIHUs — Mepa CBOOOIHOM SHEPTUH IPU MOCTOSHHOM JaBJICHHH;
3) sHTpomHs — Mepa CBOOOIHOM SHEPIHH IIPH ITOCTOSHHOM 00beMe;
4) SHTPOMHMS — YaCTh TEIUIOTHI, KOTOPYIO MOKHO IMPEBPATHTh B paboOTYy;



5) sHTponus — Mepa HHPOPMAIMH O COCTOSTHUUA CUCTEMBI.

I11. Yucmno crenenei cCBOOOIBI B CUCTEME, COCTOSIIICH M3 KPUCTAIIIOB OPOMHUIOB

KaJIus U HanI/Iﬂ 1 X HACBIIIICHHBIX paCTBOpOB, paBHO:
1)1 2) 2 3)3 40 5) 4.

V. DnekTpoaBuKyIas Cuiia B 3JICKTPOXUMHUUCCKOH 1IEITH
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 IIOTCHIINAJIOB

(P0M92+/Mg: -2,36 B, (P0F82+/Fe: -0,44 B.

V. YCTaHOBIEHO, YTO AJIS PEAKIIUH THAPOIIN3a CaXapO3kl
C12H2,011 + HoO—2 5 CgH;1206 + CeHi1206

MOPSAOK HA €IMHUILY HUKE €€ MOJIEKYJIIpHOCTHU. [lopsaok peakinu paBeH:

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

VI. JlucnepcHasi cuctemMa, B KOTOpOM W gucriepcHas ¢daza, U JUCTIEPCUOHHAs
cpena - )KUJIKOCTH, HA3bIBACTCS:

1) aspozonem; 2)amynbcueii; 3) renem; 4) cycneH3HeH; S) MEHOU.

VII. BemecTBO, Ha MOBEPXHOCTH KOTOPOTO MOTYT HaKaIJIUBATHCS Pa3IMUHbIC
KOMIIOHCHTBI, HA3bIBACTCS:
1) ancopbat; 2) ancop6tuB; 3) abpas3uB; 4) copOTuB; 5) aacopOEHT.

VIIl. Kakoii u3 31eKkTpoauToB ObicTpee paspymuT 30ib Agl, moydeHHbIH B
n30bITke AgNO3!
1) KCI; 2) KNOgs; 3) NasPOy; 4) K3S; 5) NHsNO3 ?

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

X. Kakoe 13 cBOMCTBa OTCYTCTBYET Yy UCTHHHBIX PAacTBOPOB MOJUMEPOB:
1) TepmoinHaMuUecKasi yCTOMIMBOCTh; 2) HaOyxaHue; 3 ) TOMOTE€HHOCTb;
4) Gospliast MOBEPXHOCTHAS SHEPTHSI; S5) CIIOCOOHOCTD K TUATU3y?

Bapmuanr 3
|. Kputepuii caMonpor3BOJIBHOIO MPOTEKAHUS MTPOLIECCA — ITO:
1) nmoBbIILIEHHE SHTPOIIUU CUCTEMBIL;
2) IOBBIIIICHUE YHTAJIBITNY;
3) noHmWKEHUE CBOOOTHOM SHEPIHUH;



4) MOBBIIIICHUE CBOOOHOM SHEPIHUH;
5) MOBBIMIICHHUE SHTAIBITAN ¥ TIOHWKESHUE 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. IIpu pazbaBieHUN pacTBOpa AIEKTPOJIUTA CpeIHUN KOADPUIeHT
aKTUBHOCTHU:

1) cTpemMuTCS K HYIIO;

2) CTPEMHUTCS K CITUHHIIC;

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

V. Uemy paBHO 2JIEKTPOJABUKYIIAS CUJIA B DJIEKTPOXUMUYECKOMN IENTU

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# onpeessieT 3aBUCUMOCTh CKOPOCTH peakiuu V ot
KoHIleHTparuu C pearupyroiux BelecTB 1 KOHCTaHThl ckopocTu K peakimmn

2CO + 02— 2CO0O3:

1) V=K Cco* Cg, 4)V=2KCZ, *Cg
2)V=2KC;, *Co 5)V=KC;, *C,?

3 V=KC2 *Cg

VI. Ykaxute NoJISIpHBINA aICOPOCHT B PSAY CIASAYIONIMX BEIIECTB:

1) rmuna; 2) nopouiok kakao; 3) caxa; 4) NoJIUCTUPOIT,
5) aKTUBUPOBAHHBIN YT OJIb.

VII. [ucnepcHas cuctema, B KOTOpO# U nucriepcHas $hasza, i JUCTIEPCHOHHAS
cpelia - )KHJIKOCTH, Ha3bIBAETCA:
1) aspo3onem; 2)smynbcueit; 3) renem; 4) cycneH3WeH; S5) MEHOM.



VIII. Tlpu cnuBanuu oueHb pa3daBieHHbIX pacTBopoB NH;Cl u AgNO;

oOpa3yeTrcst KOJUTOMIHBIA pacTBOpP (THAPO30JIb) CIICTYIOIIETO BEMIECTRA:
1) NH;,OH; 2) HCI; 3) NH4sNOs; 4) AgCl;  5) NH,4CI.

IX. W3mMeHuTCS 1 ¥ BO CKOJIBKO pa3 OCMOTHUYECKOE JABJICHHUE 30JIsI, €CJIH PaInyC
€ro 4acCTHIl YBEJIIMUUTCA B 3 pasa:

1) He u3MeHuTCs; 2) yMEHbIIUTCS B 9 pa3; 3) yMeHbIIUTCA B 27 pa3; 4)
yBeMMUUTCS B 27 paz; S5) yBenuuutcs B 9 pas.

X. HazoBure mporecc, NpUCYIIMNA TOJIBKO PACTBOPAM BBICOKOMOJIEKYJISIPHBIX
COCIUHCHUH:
1) cenumenTanwst; 2) auddysus; 3) mentusarus;
4) nabyxaHue; 5) KoaryJsiusi.



