MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJIEPAITN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKIACHNE BBICIIETO 00pa30BaHMs
J{anbHEeBOCTOYHBIN (peaepabHbIi YHHBEPCUTET
(ABDY)

NEPETOBASI MH)KEHEPHAS HIKOJIA
«MHCTUTYT BUOTEXHOJIOTUHU, BUOMHXEHEPUH U TN EBBIX CUCTEM»

COI''TACOBAHO VYTBEPXJAIO

Hayunsrit pyxoBoautens OIT Jupextop IlepenoBoii nHxeHepHO mKonbl «HCTUTYT
n J OMOTEXHOJIOTHI, ONOMHXEHEPHUH U NUILEBBIX CHCTEM)
(e O.M. Con i JLA. TexyTheBa

(Tromuce) (®UO) (moamuch) (M.0. dammmms)

«3»  HosOps 2022 T.
Pyxosonutens OIT
Sy B.A Jlax
(Mo AiCh) (®HO)

YYEBHO-METOIUYECKHWI KOMILIEKC JACHOUILJIAHBI

«AHAJINTHYECKAsA XUMHS U (PU3NKO-XUMHUYECKHE METObl AHATH32)
Hanpasnenue noarorosku 19.03.01 buorexHnomnorus

npoduns «IluieBas GMOTEXHOTOTH
dopma MoAroTOBKH OYHAS

IlepenoBast MH>)KEHEpPHAs MIKOJIA

«MHCTUTYT OMOTEXHOJIOTHI, OMOMH)KEHEPUH U MTUILEBBIX CUCTEM»
JlenapTamMeHT NUILEBBIX 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

YMKJl cocTtaBieH B COOTBETCTBUM ¢ TpeOOBaHMAMHU 00pa3oBaTENbHOTO CTaHJapTa,
CaMOCTOSITENIbHO ~ ycTaHaBiuBaeMoro JIBOY, yTBepkJA€HHOrO MPUKAa30M peKTopa OT
22.03.2017 r. Ne12-13-485

YMKJI ob6cyxneHa Ha 3aceaHuu JlenapTaMeHTa MUIIEBbIX HAYK M TeXHOJIOTUH, mpoTokosn Ne 1
oT « 3 » 10 2022r.
Jupekrop /[lenapramenTa nuieBbix Hayk U TexHonoruii T.A. Epniosa

BnagusocTok
2022



AHHOTALINS

y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCITUTUINHBI
«AHaTUTHYECKAS XUMUS
Hampasnenue noarorosku: 19.03.01 «buorexnomorus»

[Tpodwmnp «IlumeBas OMOTEXHOTOTHS»

JuciumnirHa « AHaIUTHYeCKash XUMUSD» BXOJUT B 0a30BYIO 4acTh OJI0Ka
1 (b1.b.05) y4eOHOro 1uiaHa MOArOTOBKK OakayiaBpoB 1Mo HampasieHuio 19.03.01
buorexnomoruss, mnpoduns « IlumeBas OMOTEXHOJIOTHS», pPEATU3yeMOro B
cootserctBuM ¢ OC BO.

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

Y4yeOHBIM IUJIAaHOM TPEAYCMOTPEHBbI JIeKIMOHHBIE 3aHsATus (18 wac.),
nabopatopHele  paboTtel (36  wac.),mpakTthueckme 3aHsATHs (18  wac.)
camocTosATeNbHasg paboTta cTynenta (27 vac.).

JucruninHa «AHaTWTHYECKas XUMHUS» JIOTHUECKHM U COACP)KaTeIbHO
CBs3aHA C TaKUMH KypcamH, Kak «XHWMHS OWOJIOTHYECKH aKTHUBHBIX BEIIECCTBY,
«IIpompimnennass  skonorusi», «l[lumesas  xumms», «OOmas  nuienas
onorexHomorusi». Coaep)kaHWe ITUCIUIUIMHBI OXBATBIBAET KPYT BOMPOCOB,
CBSI3aHHBIX CO CTPOEHHWEM U CBOMCTBAMHU PACTBOPOB, OCHOBHBIMU TOHATUSIMH H
3aKOHAMH AQHAIUTUYECKOW XUMHHU, TOHATHEM O METOJax WCCIEIOBAHUS
XUMUYECKAX M OHMOJOTHYCCKUX CHCTEM, METOoJaMu OTOOpa, IOATOTOBKH U
poBeneHNs (PU3UKO-XUMHYECKOTO aHATN3a MUIIEBBIX 00BEKTOB, KOJIMYECTBEHHOTO

o0OcyeTa U UHTEepIIpETalluu Pe3yJIbTaTOB aHAIN3A.



MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3BOBAHU ST POCCUMCKON OEJJEPALINU
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEKICHHE BBICIIIETO 00pa30BaHHUsI

«JlanbHeBOCTOYHBII (enepabHbIii YHUBEPCUTET»
(ABDY)

HEPEJOBASI HH)KEHEPHAS IIKOJIA
«MHCTUTYT BUOTEXHOJIOTH, BUONH)KEHEPUHU U ITUINEBBIX CUCTEM»

COI''TACOBAHO VTBEPXJAIO
Hayunsriii pyxoBoxutens OI1 Hupexrop IlepenoBoit nHkeHepHON MKOIbI « MTHCTUTYT
VA OMOTEXHOJIOTHI, ONOMHXEHEPHH U THILEBBIX CHCTEM)
(e O.M. Con i/ JLA. TekyTheBa
(moamuce) (®HO0) (TIoITIHCh) (U.0O. damuus)

«3»  HosOps 2022 .
PyxoBonutens OIT
Sy B.A Jlax
(moAich) (®UO)

PABOYAS ITIPOIT'PAMMA YYEFHOM JUCIHUTIIJIUHBI (PITY )
«AHaIUTHYeCKAsl XUMHS U (PU3MKO-XUMHYECKHE MeTObl AHAJIN3a
Hamnpagsnenue noarorosku 19.03.01 buorexnomnorus

[Tpoduns «IlumeBas OHOTEXHOIOTHSD
®opMa NOATOTOBKH OYHAS

Kypc 2 cemectp 3

nexkuu 18 gac.

npakTHdeckue 3ansatus 18 gac

BCEro ayJIUTOPHBIX YaCOB HArpy3Ku: /2 yac.
camocrosTellbHas padoTa: 27 4ac.
pedepaTuBHBIC PaOOTHI

KOHTPOJIbHBIE paOOTHI

3a4eT - CeMeCTp

IK3aMeH — 3 CEMEeCTp

Pabouas nporpamma coctaBjieHa B COOTBETCTBUU C TPEOOBaHUAMU 00pa30BaTEILHOTO
CTaH/apTa CaMOCTOSITENbHO ycTaHaBauBaeMoro /IBAOY, yTBepk1IeHHOr0 MpUKa30M peKTopa OT
22.03.2017 Ne113-485

Pabouas mporpamma oOcy>kaeHa Ha 3acelaHuu JenapTaMeHTa NUIIEBbIX 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 IlenapTaMeHTa:

[IpoTokoi oT « » 20 1. Ne

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

I1. PaGouasi mporpaMma nepecMoTpeHa Ha 3acefanun Jemapramenra:

IIpoTokomn oT « » 20 1. Ne

Hupextop JenapramenTa

(moamucs) (U.0. damuns)



AHHOTALIUS

JlucrumirmHa « AHATUTHYeCKast XUMUSD» BXOIUT B 0a30BYIO 4acTh OJI0Ka
1 (b1.5.05.04) yueGHOro mMmIaHa MOATOTOBKM OakajgaBpOB [0 HaIpPaBJICHUIO
19.03.01«buorexnonorusa. IlumeBas OUOTEXHOJOTHS», PEATU3ZYEMOr0 B
cootBeTcTBHE ¢ TpeboBanussMu OC BO no naHHOMY HamnpaBiIeHHUIO.
OO0mas Tpya0eMKOCTh AUCIMILIAHBI COcTaBsieT 4 3adeTHbiXx exuuull (144
4ac), OHA PeaTM3yeTCs Ha BTOPOM Kypce B YETBEPTOM CEMECTpeE.
JucnuninHa « AHaTUTHYECKass XUMUSD) JIOTUYECKH U COACPIKATEIHHO CBsI3aHa
C TakUMH KypcaMu, Kak «XuMusi OHOJOTMYECKH AaKTUBHBIX BEIECTBY,
«IIpombiiienHast  skojorusi»y, «llumeBas  xumus», «OOmas  numeBas
ouorexHosorusi». Cojep’kaHue JUCHUIUIMHBI OXBAaThIBAET KPYr BOMPOCOB,
CBS3aHHBIX CO CTPOCHHEM M CBOMCTBAMH PACTBOPOB W KOJUIOHMIHBIX CHCTEM,
OCHOBHBIMH TIOHATHSIMHU U 3aKOHAMH (PU3UIECKOUN 1 KOJJIOMTHON XUMHUH, TIOHATHEM
O METOJaxX HCCIEAOBAaHUS XHMHYECKHMX U OHOJIOTMYECKHX CHUCTEM, METOJaMH
oTOOpa, TMOATOTOBKH WM TPOBEICHUS (PU3NKO-XHUMHUUYECKOTO aHallh3a MHUIIEBBIX
00BEKTOB, KOJTMYECTBEHHOTO 00CYeTa M UHTEPIIPETAIIMH PE3yIbTaTOB aHAIH3A.
Iean: naTh cTyAeHTaM 0a30BbIC 3HAHUS 110 AHATUTUYECKONW XUMHH, KOTOPBIC
COCOOCTBOBaJIM Obl YCBOCHUIO MPOGUIMPYIOIIMX IUCUUIUIMH, MOHUMAHHUIO H
OCBOCHMIO METOJIOB aHalu3a M 3aKjajJblBaii Obl 0a3zuc Ui TOCIETYOIIeH
MPAKTUICCKON PaOOThI; MPUBUTH HABBIKK BBITOJTHCHUS OCHOBHBIX OIEpAIMil MPH
POBeNCHNH (PUZHKO-XUMUYECKOTO IKCIIEPUMEHTA U 00YUIUTH ITpaBuIaM 00paboTKu
€ro pe3yJIbTaToB.
3agaum.
— HAYYUTh HUCTOJIH30BATh 3aKOHBI TEPMOJAMHAMHUKUA M TEPMOJIMHAMUYCCKHEC
CBOMCTBA COCTMHEHUH JIJIsT OTIPECIICHHS] BO3MOYKHOCTH 1 HaIIPABJICHHS ITPOIIECCOB;
— HAYYUTh TPUMCHATh 3aKOHBI XUMHUYECKOH TEPMOIAMHAMHUKH IS
YIPABJICHUS] XUMUYECKIUM PAaBHOBECHEM;
— HAYYHUTb MOJb30BAThCS 3aKOHAMU XUMUYECKON KUHETUKHU JJIsI TOBBIIICHUS

CKOPOCTH OCHOBHBIX U OJIOKMPOBaHHUS MOOOYHBIX MPOIIECCOB;



— Hay4HMThb HCIIOJIb30BaTh CBOWCTBA PA3JMYHBIX TUCHEPCHBIX CHUCTEM U
TIOBEPXHOCTHBIC SIBIICHUSI B OMOTEXHOJIOTHH
— Hay4WTb TMOJIb30BAThCS JIAOOPATOPHOU TMOCYJ0M, TOTOBUTH PACTBOPHI,
M0JIb30BaThCS MPUOOPAMH ¥ BBHIMONHITH CTaHIAPTHBIC JaOOpaTOpHBIC aHAIW3HI;
HAYYUTh MPOU3BOJAUTH AHATUTUYCCKUE PACUETHI
JUis  ycrmemHoro uW3y4eHHsl JTUCIHHUIUIMHBI «AHATUTHYECKas XUMUS» Y
oOydaromuxcs TOJKHBI OBITh C(OPMHUPOBAHBI CICAYIOIMNE NpeIBAPUTEIbHbIE
KOMIIETEeHIIUH:
— CHOCOOHOCTh K CAMOOPTaHU3aIMKU U CaMOOOpPa30BaHUIO;
— BJIAJICHUE KYJBTYpOH MBIIIJIEHUS, CIOCOOHOCTh K O0OOIIECHHIO, aHAIIN3Y,
BOCHPUATHIO MH(OPMALIUY, TOCTAHOBKE 1I€JIN U BBIOOPY MyTEH €€ JOCTUKEHMUS;
— 3HAaHME OCHOBHBIX IIOJIOKEHHM, 3aKOHOB M METOJOB (U3HUKH, XUMHUH U
MaTeMaTHKH, BJIaJIeHE OCHOBAMH (PU3MKO-MAaTEMaTUUYECKOTO arnapara.
B pe3synbTaTe nzydeHus JaHHON JUCIUILIMHBL y 00ydaromuxcst GOpMUPYIOTCS
clenyoomye o0menpodeccuoHalbHbIe W NMPogecCHOHATbHbIE KOMIETeHIHH

(271EMEHTHI KOMIIETEHITUH):

Koa n popmysmmpoBka Jransl popMUpPOBaAHUSA KOMIIETEHIIUHN
KOMIIEeTeHIINH
3naeT COBPEMEHHBIE METOJIbI U TEXHOJOTHH (B TOM YHCIIE
nH(OopMaIlMOHHbBIE) B 00JIACTH aHAJTUTHYECKOH XUMHUU
OK-5 CHOCOOHOCTBIO (popman )
HCITOJI30BaTh
WCIIOJIH30BaTh COBPEMEHHBIE METOJbI U TEXHOJIOTHH
COBPEMEHHBIE METOJbI U
Ymeer (B TOM wumcine ¥ UHPOPMALMOHHBIE) B OOJIACTH
TexHoJoTHK (B TOM N
aHAJUTUYECKOH XMMHHU
YHCIE
WHPOpPMAIIMOHHbIE) B =
. TEPMHUHOJIOTHEH, HaBBIKAMH HCIIOJIb30BAHUS
npodecCuoHATBHON
COBPEMEHHBIX METOJIOB U TEXHOJOTMH B 00JacTH
JIeSITETLHOCTH Bnaneer . N
aHAJIUTUYECKOM XUMUUA B TpodeccCHOoHaTbHON
JIeSITETLHOCTH
OIIK-2 crioco6HOCTRIO U OCHOBHBIE 3aKOHBI B 00JaCTH aHAJIMTHYECKOH  H,
TOTOBHOCTBIO METOAbI MaTEMATHUYCCKOI'O aHaJIn3a u
UCIIOJIB30BaTh OCHOBHBIE 3Haer MOACIINPOBAHUA, TCOPCTUUCCKOTO u
3aKOHBI OKCIIEPUMEHTAJILHOTO  HCCIEOBaHUSI B  00JIacTH
€CTECTBEHHOHAYYHBIX AQHAJMTUYECKON XUMUU
AUCIHHUILINH B HCIIOJIB30BaTh  OCHOBHBIE 3aKOHBI B  00JacTH
podheCCUOHATLHOM aHAJIUTHYECKON XUMHH, TPUMEHATH METOJbI
VYmMmeer
ACATCIIBHOCTH, MaTEMaTHYECKOTO aHanu3a W MOJIEIUPOBAaHUS B
OPpUMCHATH METObI 00JIaCTH aHAIIMTUYECKON XUMHUHU




MAaTEMaTH4ICCKOIo

TepMHHOHOFHGﬁ, HaBBIKaMHM HCIIOJIB30BaHWA 3aKOHOB

aHanMsa u .

B obnactu AHATUTHYECKOM XUMHH B
MOJIEJINPOBaHMS, N

npo()ECCHOHANBHON  JIEATENLHOCTH,  IPUMEHATH
TEOPETHYECKOTO u | Bnageer

METOJIBI aHaIM3a, TEOPETHYECKOTO u
SKCIIEPUMEHTAILHOTO

SKCIIEPMMEHTAILHOTO  HCCJIENOBAHUSA B  00JacTH
UCClieJOBaHMs N

AHATMTHYECKON XUMUH

JTAaHHbIE O COBPEMEHHOH (hr3nyecKoi KapTUHE MUpA,

IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX B
OIIK-3 crnoco6HocThio | SHAET 00J1aCTH aHAIMTUYECKON XUMUHU, CTPOCHUE BEILIECTBA
HCHOTB30BATE 3HAHMUS O JUIsl TIOHMMas OKPY)KAIOLIEro Mupa W SIBJICHHS
COBPEMEHHOIA IpHUPOABI
Gu3MUECKOH  KapTHHE WCIIONIB30BAaTh 3HAHHMSA O COBPEMEHHOM (PU3NUECKOM
MHpa, KapTMHE  MHpa,  MPOCTPAHCTBEHHO-BPEMEHHBIX
IPOCTPAHCTBEHHO- Vmeer 3aKOHOMEPHOCTSIX, ~ CTPOEHWM  BEIIECTBA  JJId
BPEMEHHBIX HOHMMAHUS OKPYKAIOLIEr0 MUPA U ABJICHHUI IPHPOIBI
3aKOHOMEPHOCTSIX, B 00JIaCTH AHATMTHYECKON XUMUH
CTPOCHNH BCIICCTBA I TEPMUHOJIOTHEN,  CIIOCOOHOCTBIO  MCIIOJIL30BAHUS
HOHMMaHH5 3HAHUA O COBPEMEHHOM (DU3MUYECKON KapTHHE MHUDA,
OKpYKAIOMICro MHpa 1 B IPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX,
SIBIICHHI TIPUPOIBI TaneeT

CTPOEHUM BEIIECTBA JJIs IOHUMAaHHs OKPYXKAIOIIETO

MHpa U SBJIEHHI IPUPOJIBLI B 00JIACTH aHATMTHYECKOM

XHMHH B IPO(ECCUOHATBHON IEATEILHOCTH
TK-9 BIIaeHHEM OCHOBHBIE  METOAbI M  HPUEMBI  IPOBEICHUS
OCHOBHBIMH METOaMH 1 | SHaET SKCIIEPUMEHTATBHBIX UCCIIeI0OBaHUI B
NpHEMaMH  TIPOBE/IEHHS AQHAJIMTUYECKON XMMHUH
OKCIIEPUMEHTAIILHBIX OpUMEHATHL  METOABI W HPUEMBI  MIPOBEIECHUS
HCCIIEIOBAHUN B CBOEH | YMeer JKCIIEPUMEHTAJIBHBIX HCCIIEIOBAHU I B
npo¢ecCuOHAITBHON AQHATTUTUIECKON XUMHUH
obnactu Brageer | FABbIKaMH POBEICHUS SKCIIEPUMEHTABHBIX

A WCCIIEIOBaHN B aHAJTMTHYECKOW XUMUH
CTaHIApTHbIE M CEPTH(OUKANUOHHLIE HUCIBITAHUS
3HaeT CBIPbS, TOTOBOM MNPOAYKIUH H TEXHOJOTHYECKHX
MMK-10 - clocoGHOCTBIO IPOLECCOB B 00JIACTH aHAJTUTHYECKON XUMUH
NPOBOIUTEL CTAHIAPTHBIE IPOBOJUTL CTaHAAPTHHIE M CEPTH()UKAIMOHHEIE
U cepTUPHUKAIMOHHBIE Vieep | HCTBITAHAS  CBIDBA, rOTOBOM  MPOXYKIMH U
UCIIBITAHUS CHIPbS, TEXHOJIOIMYECKUX IPOLIECCOB B obnactu
rOTOBOM MPOXYKIUH U AQHAIMTHYECKON XMMHH
TCXHOJIOTMICCKUX CIIOCOOHOCTBIO  NPOBOAMTH  CTAHAAPTHHIE W
[poneccos cepTH()UKAIMOHHBIE WCIBITAHUSA CHIPhS, TOTOBOM
Bnaneer

NPOAYKUMM W  TEXHOJOTMYECKUX IPOLECCOB B
AHAITUTUYECKOU XUMHUH

Jliist hopMupoBaHUS BBINIEYKa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTITAHBI

«AHaIMTUYECKAST XHUMUS»

INPUMCHAIOTCA CICAYIONIUE MCTO/bI

AKTUBHOTO/



HHTCPAKTUBHOTI'O 06yquI/1;1: HpO6JI€MHaH JEKIMA, MCTOJA MAJIbIX I'PYIIII, HHTCIJICKT

KapThl.

ICOAEPXKAHUE TEOPETUYECKOH YACTHU KYPCA
Teopernyeckas 4yacTh Kypca BKIIOUYAET B C€0s JIEKUMOHHBIA KypC
B 00beme 18 vac.
Paznen 1. Ilpeamer JTUCUMIVIMHBI «KAHAJIMTHYECKAH XUMHsD» (6 4yac)
Tema 1. BBenenne B IUCHUIVIMHY «AHATUTUYECKash XUMHUS»
AHaJIUTUYECKAsi XMMUS KaK HayKa O METOJaX KaueCTBEHHOIO U KOJIMYECTBEHHOTO
HCCJIEIOBAHUSI COCTaBa BEIIECTB. TeOpeTUYeCKre OCHOBBI JUCIUILUINHBIL (2 yac).
Tema 2.0cHoBbl XuMH4YeckoH  TepmoauHamuku. IlepBoe Hauyao
TePMOAMHAMMKH (2 yac)

OCHOBHBIE TOHSTHS XMMHYECKOM TEPMOJMHAMHKH, NEPBOE HAYaJO.
BHyTpeHHss sHeprus u sHTanenus. Tepmoxumus. 3akoH l'ecca m crneacTBus U3
Hero. TepMoxumudeckue pacuersl. Kanopumerpust.

Tema 3. Bropoe Hayaji0 TepMoAMHAMMKN. XHUMHYECKOe paBHOBecue(2
yaca)

Bropoe Hawano tepMoanHamuku. TepMoaumHamMuyeckue oOpaTUMbIE U
HEOOpaTUMBbIE TMPOLECCHhl. ODHTPONUA W TEPMOJAMHAMUYECKAass BEPOSTHOCTH
COCTOSIHUSI CUCTEMBI.

Xapakrepuctuueckue (GyHKIIMU U TEPMOJAMHAMUYECKUE TTOTCHIUATIBI.
MaxkcumanbHast pabota mporecca. Jueprusi [ n66ca u I'enmbmrosnbia. [lonsitue o
XUMUYECKOM TOTeHImane. TepMoauHaMudeckue (akToOpbl, OMPEACTSIONINe
HampapJieHWE Tpolecca. BTopoe Hayano B OTKPBITBIX CUCTEMAx W B KUBBIX
OpraHu3max.

Koncranta paBHOBecHs, CIOCOOBI €€ BBIpAXKEHHUS W pacueTa. YpaBHEHUE
nzorepmbl Bant-I'opda. Xumuueckoe paBHOBecHE B Te€TEPOr€HHBIX CHCTEMaXx.
[Tpunuun cmemenusa pasaoBecust  Jle Illarense kak ciieacTBUE BTOPOTO Havasa

TEPMOANHAMUKHU.



Paznen 2. da3oBble paBHOBecHs U pacTBopbl. KosuuraruBHbie
CBOMCTBA PacTBOPOB (4 4yaca)
Tema 1. ®a3oBbie paBHOBecusi(2 yaca)

[TpaBmiio a3 ['m66ca. Ananus gpazoBoii 1UarpaMMbl COCTOSTHUS BOJIBI.
JlaBiieHre HACBHIIIEHHOTO TMapa HaJ pacTBOpoM. 3akoHbl Paynsa. DOymmuockonus,
Kpuockomus 1 ux npuMmenenue. uddysus u ocmoc B pactBopax. OOpaTHbIi 0cMOC.
3HaueHHEe OCMOTHYECKOTO JAaBJICHUS ISl OUOJIOTMYECKUX U TEXHOJOTUYECKHUX
IIPOLIECCOB.

Jlexuust mpoBoaMTcs € ucnonb3oBaHueM MAQ: KpyIJIBId  CTON C
00CYKJI€HHEM MOATOTOBJICHHBIX CTYI€HTAMU JI0KJIa10B U IPE3CHTaLUN.
Tema 2. B3aumuass pacrBopumoctb xuakocreir. Ilpomecc
NeperoHKu. JKCTpakmusa(2 yac)

ITepBeiii 3akoH KonoBamoBa. JIuCTHUISIUMS JBOMHBIX CMECEH.
Pextudukanus. Bropoii 3akon KoHoBanoBa. A3e0TponHbIe CMECH, X TPUMEHEHUE
U METOABl PA3JEJCHMs a3eo0TPONHbIX cMeced. OTpaHWYEeHHO pPacTBOPUMBIE
#KuAKocTu. [leperonka ¢ BOASHBIM MapoM.

3akon pacnpenenenusi Hepucra-lllunosa. Dkcrpakuust U QakTopsl,

BJIMAIOIIME HAa CTCIICHD OKCTPArupOBaHUs. PaCTBOpBI ra3oB B XXUIKOCTAX

Paszoen 3. Onexmpoxumus (4 waca)
Tema 1. PacTBOpBI 3/1€eKTPOJIUTOB (2 yac)
[Tpuunab! OTKIIOHEHUS OT 3aKk0oHOB Payns u Baut-I'odda B pacTBopax
CWJIBHBIX DJIEKTPOJIMTOB. 3akoH pazbaBnenus OcTBanibiaa JUIsT  CIa0bIX
AIEKTPOIUTOB. OCHOBHBIC TTOJIOKEHHUS TCOPUH PACTBOPOB CHIIBHBIX AJICKTPOJUTOB
Jlebas u ['rokkens. AKTUBHOCTH, KOX(D(OUIIMEHT aKTHBHOCTH, WOHHAs CHJIA
pacTtBopa.
VY aenbHas ¥ 9KBUBAJICHTHAS DJICKTPONPOBOAHOCTE. KOHIyKTOMETpHS
U €€ IPUMEHECHHE B TIPAKTUKE aHAJIN3a MUIIEBBIX CPEI.

Tema 2. DuekTpoansbie noreHuuaabl 1 IC (2 yaca)



Onexktponnble noTeHnuansl u DJIC. KontakTHeii 1 q1udQy3uOHHBIHA
NOTEHIIMAJIbl B TajJbBaHUYECKOM Ilemu. MexaHu3M BO3HUKHOBEHHUS JBOMHOTO
anekrpudeckoro cinos ([I2C) ma mexdaznoit mosepxHocTH. Ctpoenme JOC.
®daxTopbl, BAUSIONIME HA BEJIMYUHY U 3HAK JIEKTPOJAHOIO MOTEHIMANA.

N3mepenne 3eKTpoaHoro mnoreHuuana. CTaHZapTHBIA BOAOPOAHBIN
ANEKTPOA. Psin cTaHAAPTHBIX 3JIEKTPOAHBIX MOTEHUMAJIOB W BBIBOJBI M3 HETO.
VYpaBuenue HepHcTa 115 31€KTPOHOTO OTEHIIMATIA.

Tuner smekTpoxumudeckux 1eneil. CxeMbl W NPUHIUI  PadOTHI
IIEKTPOXUMHUYECKUX 3JIEMEHTOB, pacueT D/[C. Turbl 351eKTpoAOB.

Ilomenyuomempusa u ee npumemenue 6 npaKkmuke aHaIU3qQ

nuuwieevlx cucmem.

Pazoen 4. Xumuueckas xunemuxa u kamaaus (4 uac)
Tema 1.@opmajbHas KHHeTHKA. MeXaHU3Mbl XUMHYECKHUX peakuuii (2
yaca)

[Ipenmer xumuueckod KHUHETUKH. CKOpPOCTh peakiuu (CpeaHsss u
UCTUHHAS) U (DAKTOPHI, BIUAIONIME HA HEE. 3aBUCUMOCTb CKOPOCTH PEaKIUU OT
KOHLIEHTpaluu, 3akoH nedctByrommx Macce (3AM). Koncranta ckopocTu.
Ocobennoctu mpumeHenus 3AM miis rereporeHHBIX mporeccoB. KuHernueckas
KjIaccu(ukanus peakuuid IO  MOJIEKYJISIPHOCTHU U TOPAJKY. Ilepnon
MOJYTIPEBPAILIEHUS, €T0 CBSI3b C KOHCTAHTOM CKOPOCTH.

3aBUCHUMOCTh CKOPOCTH PEAKLMK OT TeMnepaTypbl. Teopus akTUBHBIX
COyJIapeHU MOJIEKYJ. DHEprus aKTHBAILUM, CIIOCOOBbI €€ BBIYUCICHUSA. AHAIN3
ypaBHeHUs1 Appennyca. OCOOCHHOCTH KHHETUKH T€TePOreHHbIX mporeccoB. Judd

Cnoxuble peakiuu. [lapannensHblie, ocieaoBaTebHbIe, 00paTUMBbIE,
COmpshKEHHBbIE W KoJsieOaTenbHble peakiuu. CTaguiiHOe MpOTEeKaHue Mmpolecca U
MOHATHE JIMMUTHpYIOIIEN cTtaauu. llenHpie peakunu. LlenHbie peakuum B Xumuun
JKUBBIX CHUCTEM W B TEXHOJOTMH. {DOTOXMMHUYECKHE PEAKIUU. 3aKOH

AKBUBAJIEHTHOCTA OUWHINTENHA. KBAaHTOBBIA BBIXOH. XMUMHUYECKOE BO3ICHCTBHE



W3JIyYEHUW BBICOKUX DHEPTHil. JIEKIHsI TPOBOAMUTCS C UCIIOJIb30BAHUEM DJIEMEHTOB
MAO (YO-3, YO-4).
Tema 2. Karaau3 (2 yaca)

[TonoxuTenbHbINA, OTpUIATENIbHBIA KaTalu3 W aBTokaTanu3. OOimue
NpUHIUIEI KaTanu3a. CrienupuIHOCTh U CEIEKTUBHOCTh KaTaau3aTtopa. BiusHue
KaTaJu3aTOPOB HA DJHEPrUK0 AKTUBAlMHA. [OMOrEHHBI, TETEPOrCHHBIN W
MHUKpPOTE€TepOTreHHbIN KaTanu3. [Ipumepsl mpoleccoB KaTaau3a B XUMHHM KUBBIX
CHUCTEM U B MUIIEBOU TEXHOJIOTHH.

depMEeHTAaTUBHBIM KaTaiu3, €ro OCOOCHHOCTHU. BiusHue BHEMIHHX
yCJIOBUM Ha (pepMeHTaTUBHBIC Tporiecchl. DepMEHTHI B XUMUU KUBBIX CUCTEM U B

TCXHOJIOTHH.

l. CTPYKTYPA U COJEP KAHUE NPAKTHYECKOH YACTH
KYPCA
IIpakTnueckue 3ansatusi (18 yac., B ToM 4uciIe - 4ac.c NpUMeHeHueM

METO/I0B AKTUBHOI0 00y4eHMsI)

3ansarue 1. [IpaBuna paboThl 1 TEXHUKA 0€30MACHOCTH B XUMUUYECKUX
nabopaTopusax. AHAIUTHYECKHE PEAKIIMM KATUOHOB MEPBOM aHATUTHYECKOM
TPYIIIHBI IO KUCIIOTHO-OCHOBHOM Kitaccudukaiumu.(2 Jac.)

3ansiTHe 2 AHATUTUYECKHUE PEAKIIUA KATUOHOB BTOPOM U TPETHEN
aHaJMTUYECKUX rpynnsl. Pemenue pacueTHbIX 3a7a4 (3agayHuk 1).(4 dac)

3ansaTue 3TecT-KOoHTPOJIb 1 (aHATUTUYECKHUE PEAKIIUH KATHOHOB MEPBOM,
BTOPOM, TpEeThel aHamuTUUYeCKuX rpynmn). [IpakTuueckas yacTb: aHaIU3 CMECH
katuoHoB [-III rpynm.(4 yac)

3ansTHe 4 AHaTUTUYECKUE PEAKINHA KATUOHOB YETBEPTOM U MATOM TPYIIIL.
Pemienue pacuetHsix 3a1a4 (4 4ac)

3ausTue STect-koutposb 2. KontponsHas padota 1 (muceMeHHas).
AHQINTUYECKHAE PEaKMN KaTUOHOB LIECTOU IpynIibl. Penienne KOHTPOIbHBIX

3a7a4.(4 4Jac)



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

METOA0B AaKTUBHOI'0 Oﬁy‘IeHI/lﬂ)

JlabGopaTopnasi pab6ora Nel.KauecTtBenHsiii ananu3. KauecTBeHHbIN aHaAIN3
KaTHOHOB M aHHOHOB. KauecTBEHHBIN XUMUYECKUI aHAJIN3 BEIIECTBA.. (4 Jac.)

JlabopaTopHuast padora Ne 2.0cagurenpHOE TUTPOBAHMUE.
ApreHTOMETPUYECKOE  TUTPOBAHHUE, THUOIMAHATOMETPUUYECKOE TUTPOBAHMUE,
MEpPKypOMETpPUYECKOE TUTPOBaHUE, TeKcalmanodepparomerpuueckoe(4 vac.)

JlabopaTtopuasi padora Ne 3. ['paBumerpuueckuii ananu3. Kinaccudukamus
METOJ0OB TpaBUMETpunr. MeTton ocaxaeHus. I[Ipumepsl TpaBUMETPUUYECKHUX
onpeesieHui. (4 yac.)

JlaGopaTtopuass padora Ne 4.MHcTpyMeHTalbHBIE ((DUIUKO-XUMHUYECKUE)
METOJIbI aHaIN3a. DJIEKTPOXMMHUUECKHE METO/IbI aHanu3a. [loTeHnnoMeTpuueckuii
ananu3. [Ipsimast noTeHIIMOMETPUS U TOTEHIIMOMETPUIECKOE TUTPOBaHUE.(4 4acio)

JlabopaTtopnass padora Ne S.Konmgykromerpuueckuit anamms. IIpsmas
KOHJTyKTOMETPHUS U KOHTyKTOMETPHUUECKOE TUTpOBaHuE (4 Jac.)

JlaGopaTopHnasi pabora Ne 6.0nTuueckue MeTo bl aHanu3a. Knaccudukarus
ONTUYECKUX METOJOB aHaln3a. MOJEKYJISpHBIA CHEKTPaJbHBIM aHalu3 B
yIbTparOIETOBOM U BUIUMON 00J1acTH crieKTpa.(4 Jac.)

JlabopaTtopnass padora Ne 7.Komopumerpus. @POTOKOJIOpUMETPHS,
dboTtoanekTpokonopuMerpus.  KommdecTBeHHBIH — (DOTOMETPHUYCCKHN  aHAIM3.
Judbdepennmanbubrit dboTOoMeTprUYECKUIA aHamus. OKCTpaKIMOHHO-
dboTomerpudeckuii aHanu3. PoTomMeTpuIecKoe TUTpOBaHUeE.(4 Jac.)

JlaGopaTopuasi padora Ne 8.J[tomuHecueHTHBIN aHanu3. CyIHOCTh METO/A.
Knaccudukanuss  mroMmuHecueHuuii. @DIyopecleHTHBIA  aHaiW3, OCHOBHBIC
XapaKTepUCTUKA W  3aKOHOMEPHOCTH  JIIOMHUHECHeHIMH. KonaudecTBeHHbIN
(bIyopeciieHTHBIN aHaIu3. DKCTPAKIIMOHHO-(IIyOpeCIIeHTHBIN aHaimm3. (4 Jac.)

JlaGopaTopnasi padora Ne 9.Xpomarorpaduueckue METOIBl aHaIU3A.

HNonooOmennass  xpomatorpadus, ra3zoBas xpomartorpadus, KHUAKOCTHas



xpomatorpadus. BwicokodddexTrBHas XUAKOCTHAsE xpomaTtorpadus (Jekius

npecc-KoHdpepeHIus).(4 yaco)

I1l. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSTEJIBHOM PABOTHI OBYUAIOIIIUXCSH

VY4eOHO-MeToInYECKOe oOecrieueHue CaMOCTOATEIbHON padoTHI
oOyyaromuxcs MO0 JUCHUIUINHE «AHAIUTHYECKass XUMHS» TPEICTABIECHO B
[Tpunoxxenun 1 u BKItOYaeT B ceOsi:

- TUIaH-TpauK BBIOJHEHUSI CAMOCTOSITEIbHOM padOThl MO JAMCUUIUIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIINOJHEHUE 0 KaXKI0MY 3aJaHUIO;

- XapaKTEepUCTUKA 3aJaHui Il CaMOCTOSITENbHOW palOThl CTYAEHTOB U
METOIMYECKHE PEKOMEH/IAllUU 10 X BBITIOJIHEHHUIO;

- TpeOoBaHUS K TIPEACTABICHUI0 U  OGOPMIICHUIO  Pe3yJbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTCPHUHU OLCHKHU BLIIIOJTHCHUA CaMOCTOSITEJIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXXEHUS LEJIEA KYPCA

Ne | Kontponupyem OueHoYHbIE CpEACTBA -
n/ ble MOYJIH/ Kozp! u aTans1 popmupoBanus HAaVMEHOBAHHE
n | paszgensl / TeMbl KOMIIETEH I TEKYIIUHA | MPOMEKYTOUH
JACTTUTUTAHBI KOHTPOJI | as aTTecTaius
b
1 Pazgen 1. OK-5; YO-1- 3auer
OIIK-2, cobeceno | Bompocsr 1-18
Xumuaeckas | 3; TIK- BaHUE, I1P-1 -
TepMoJaMHaMuKa | 9, 10 YO-2 - HUTOTOBBIN TECT
KOJIJIOKB
uyM,
[1P-6-
nabopat
opHas
pabota




2 Pazgen 2. VO-1- 3auer
das3oBrIie cobeceno | Bompockr 19-
paBHOBECHS. BaHHE, 36
KonnuratusHbIe YO-2 - I1P-1 -
CBOMCTBaA KOJIJIOKB | UTOTOBBIM TECT
pacTBOpOB uyM,
I1P-6-
nmabopat
opHast
pabora

3 Paznen 3. YO-1- | 3ager
DIEKTPOXUMHUS cobeceno | Bormpocsr 1-65
BaHHE, I1P-1 -

YO-2 - UTOTOBBIN TECT
KOJIJIOKB
UyM,
I1P-6-
nabopar
opHast
pabora

4 Paznen 4. VO-1- 3auer
XumMnyeckas cobeceno | Bompochr 1-65
KUHETHKA U BaHMHE, I1P-1 -
KaTaan3 YO-2 - UTOTOBBIM TECT
KOJIOKB
uyM,
I1P-6-
nabopat
opHast
pabota

KoHTposibHBIE 1 METOAUYECKUE MATEPUAIIBL, 4 TAKYKE KPUTEPUU U ITOKA3ATEIU
HE0OXOIMMBbIE ISl OLICHKW 3HAHHM, YMEHU, HABBIKOB M XapaKTEPU3YIOIINE dTaIbI
dhopmMupoBaHUsI KOMIIETEHIIMM B MPOIECCE OCBOEHUS 00pa30BaTEIbHON TPOTrPaMMBbI

npezacTtasiieHsl B [Ipunoxenuu 2.

V. CIIMCOK YYEBHOM JIUTEPATYPBHI © HH®OPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

OcHoBHas JauTEparypa
1. Kpumrradouu, B. V. ®U3uK0-XUMHUYECKUE METOIbI UCCIEIOBAHUS /

Kpumragosuu B.W. - Mockaa :/lamko u K, 2018. - 208 c.: ISBN 978-5-394-



02842-7. - Texcr : anexkTpoHHbIN. - URL:
https://znanium.com/catalog/product/513811

2. AHanutnyeckasgd xumusg: Ydeonwk / Mosuan H.M., PomanoBa P.I'.,
['opoynoa T.C. - MockBa :HUI[ MH®PA-M, 2016. - 394 c. (Bsicuee
obOpazoBanue: bakanmaBpuat) ISBN 978-5-16-009311-6. - TekcT : 27I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/431581

3. Henucona, O. H. Oprannyeckast XuMusi: y4eOHO-METOJUYECKOE MOCOOHe
JUIL CAaMOCTOSITENIbHOM pabOThl CTYJIEHTOB HampaBiieHus: noarotoBku 19.03.01
(buorexunonorus) / O. H. [lenucosa, B. JI. ®omunsix, E. B. Tapacenko. - romKap-
Onmna : [loBoipKCcKuUl TOCYapCTBEHHBIN TEXHOJIOTHYECKUN yHUBEpCUTeT, 2016. - 84
c. - ISBN 978-5-8158-1734-0. - Tekcr : osnektpoHHsldi. - URL:
https://znanium.com/catalog/product/1875789

4. JIypre FO.1O., CripaBOYHUK 10 aHAIUTUYECKON XUMUHU, MOCKBa, AJbsIHC,
2017,
http://lib.dvfu.ru:8080/lib/item?id=chamo:845239&theme=FEFU

JlonosHuTEILHAS JIUTEpPATypa
1. XaputonoB 10.. ®uznueckas xumus: yueouuk - M. : TOOTAP-
Menua, 2013. - 608 c.
http://artlib.osu.ru/web/books/content_all/3042.pdfhttp://lib.dvfu.ru:8080/lib/item?
id=Geotar:Geotar- ISBN9785970423905&theme=FEFU

2. HnmomutoB E.I'., ApremoB A.B., barpakoB B.B. ®usnueckas xumusa-M.:
W3 naTenbckuit LIEHTP «AKanemMus, 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

3. Kpuctuan I'. Ananutndeckas xumus: B 2 Tomax. / miep. ¢ auri. - M.: BUHOM.
Jlabopatopus 3nanuii, 2009. - (Jlyumuii 3apyoexxsbiii yueonuk). - T. 1. - 623
c.http://window.edu.ru/resource/313/65313

4. Kpuctuan I'. AHanuTHdecKas XxuMus: B 2 Tomax. / riep. ¢ auri. - M.: BUHOM.
JlaGoparopus 3Hanui, 2009. - (JIyumuii 3apy0exHbiii yueOHuk). - T. 2. - 504 c.
http://window.edu.ru/resource/314/65314



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

5. KpsuioB B.A., Ceprees I'.M., Enunamesa E.B. Uupopmarimonssie pecypcsl B
aHanutuuecko xumuu. CoBpeMeHHble TpeboBaHus k otdyery no HUP.
ONeKTpOHHBIA y4eOHO-MeToAnueckuid komriekce. - Hmwkuuit Hosropog:

Hwxeropoackuit TOCYHUBEPCHUTET, 2010. - 105

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

Ilepeuyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTepHeT»

1. HayuHnas snextponHas 6ubaroTeka - http://elibrary.ru

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

3. HudopmanmonHo-nmouckoBasi cucrtema @DenepanrbHOrO0 HHCTUTYTA

npoMmbIiuieHHONH coOctBeHHocT (DOUIIC ) -  http://new.fips.ru/elektronnye-

servisy/informatsionno-poiskovaya-sistema/

4. TlarentHas 0a3a Espacenet - https://ru.espacenet.com/

5. baza nmnareHtoB BcemupHOil — opraHu3zalMM  MHTEJUIEKTyalbHOU
COOCTBEHHOCTH (BOUC) PATENTSCOPE -
https://patentscope.wipo.int/search/ru/search.jsf

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

JlokaJibHbIE ceTeBbIe pecypehbl
1. CucreMa HOpMAaTHUBHO-TEXHUYECKOH noKyMeHTauuu "Texakcnept"
2. CIIC "Koncynbrantlntoc" (mpoduis: YHUBEpCATHHBIN)

3. Crangaptst [SO 10303

VI. METOAUYECKHUE YKA3ZAHUA 11O OCBOEHUIO AUCHUIIJIMHBI


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/

Teopetnueckass YacTh JAWCHUIUIMHBI «AHATUTHYECKas XUMHS» Ha
JICKITMOHHBIX 3aHATHUSX, TaK KaK JICKIIHSI SIBJISICTCSI OCHOBHOM (hOpMOil 00ydeHuUs, Te
Mpero/IaBaTesieM Jar0TCS OCHOBHBIC MTOHSATHUS TUCITUTIIMHBI.

[TocrmenoBaTenbHOCTh HM3JIOKCHHSI MaTepuaja Ha JIEKIIMOHHBIX 3aHITHSIX,
HampaBjieHa Ha (OPMHUPOBAHHWE Yy CTYIACHTOB OPHUEHTHPOBOYHON OCHOBBI [IJIS
MOCIIEAYIOIIETO YCBOCHUS MaTepuaa Mpu caMOCTOATEIBHON padoTe.

[IpakTHdeckue 3aHATHS Kypca IMPOBOJATCS IO BCEM pasleiaM y4eOHOM
nporpammbl. [IpakTudeckrne paboThl HaNpaBIeHBI HA (POPMUPOBAHUE Y CTYICHTOB
HABBIKOB CAMOCTOSITEILHOM MCCIIEIOBATENbCKON paboThl. B Xone mpakThyeckux
3aHATHI OakajaBp BBIMOJHIET KOMIUIEKC 3aJaHHil, TMO3BOJISIIONIUN 3aKPEIUTh
JICKIIMOHHBIN MaTepHall 10 H3y4aeMol TeMeE.

AKTHUBHOMY  3aKpeIUICHUI0O  TEOPETUYECKHX  3HAHUM  CIOCOOCTBYET
o0CyXIeHHE MPOOJIEMHBIX aCTICKTOB JUCITUIUIMHBI B JOpMe CEMHUHAPA U 3aHATHH C
MPUMEHEHUEM METOJO0B aKTUBHOTO 0O0y4eHHs. [Ipwm 3TOM MPOUCXOAHUT pa3BUTHE
HABBIKOB CAMOCTOSITEIIbHON MCCIIEIOBATEIBCKOM IEATEIbHOCTH B MPoIecce padoThl
C HAYYHOW JTUTEPATYPOM, MEPUOINICCKUMH HU3TAHUSIMHU, (OPMUPOBAHUE YMCHHS
apryMEHTUPOBAHHO OTCTAWBaTh CBOIO TOUKY 3pEHUs, CIIYIIaTh JPYTUX, OTBEYATh Ha
BOIIPOCHI, BECTH JIUCKYCCHIO.

[Ipu Hammcanmm pedepaToB PEKOMEHIYETCS CaMOCTOSITCIIbHO HAWTH
auTeparypy kK Hemy. B pedepare packpbiBaeTcs COIEp)KaHHUE HCCIETyEeMOn
npobsiembl. PaboTa Han pedepaToM momoraer yriiyOuTh MOHUMaHUE OTACIIbHBIX
BOIIPOCOB Kypca, PopMUpoBaTh U OTCTAaMBATh CBOIO TOUKY 3pPEHUS, TPHUOOPETATh U
COBEPIIICHCTBOBATh HABBIKM CAMOCTOSTEIBLHOW TBOPYECKOM pabOThl, BECTH
aKTUBHYIO IO3HABATENILHYIO PaboTYy.

JIist TpoBeeHUsT TEKYIIEr0 KOHTPOJS U TMPOMEKYTOYHOM AaTTeCTAINH
MPOBOJIUTCS  HECKOJIBKO YCTHBIX OIPOCOB, TECT-KOHTPOIBHBIX pabOT H

KOJUIOKBUYMOB.

VIl. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U U
HHPOI'PAMMHOI'O OBECIIEYEHUA



JInnenznonHoe mporpammHoe odecreuenus, ycranosiaeHHoe Ha [1K B IlIkone

6I/IOMeI[I/IHI/IHBI H UCIIOJIb3YEMOC B PaMKaX OCBOCHHA NUCHUILIINHBI:

HaumeHoBaHMEe IPOrPaMMHOTO Bepcus HasHaueHie
KOMILIEKCa
Windows Seven Enterprice SP3x64 OmneparmonHas cucTemMa
Eset NOD32 Antivirus 4.2.76.1 Cpenctso obnapyxeHms
BPEIOHOCHBIX IIPOrpamMM
Microsoft Office ?010 14.0.6029.1000 )
po(eCCHOHAIBHBIHN TUTIOC OducHbIi akeT
Microsoft Office
npodeccruoHanbHbIN Ioc 2013 15.0.4420.1017 OducHsIlit makeT
) OO0y4aronuit KOMILIEKC
7-Zip 9.20.00.0
IporpamMm
AbbyyFineReader 11 11,0460 | OOyuawouwi xommrexe
IpOrpamMm
CoogleChrome Bbpaysep mist paboThl B
42.0.2311.90 cpee WWW

VI1I. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

JIeKuMOHHBIE M MPAKTUYECKUE 3aHATHS TPOBOJATCA B  ayJIUTOPHUH,
OCHAILIEHHOM MYJIbTUMEIUUHBIM O0OpYyJOBaHUEM, caMoOCTOsTEIbHas pabdoTa
CTYJICHTOB B YHTAJBHBIX 3ajlaXx Hay4yHOU Oubmmoreke JIBDY U KOMIBIOTEPHBIX
kiaccax Ikonsl OnoMeuuuHbI co cBOOOAHBIM AOCTynoM. JIabopaTopHbIe 3aHATHS
MIPOBOJIATCSA B y4eOHOI 1abopaTopuu, OCHAIIEHHON HE0OXO0AMMBIM 000pYI0BaHUEM
(BRITSDKHOM  1miKad), BOASHOW TEPMOCTaT, HACTOJbHAs MHUHHU-LEHTpU]YTa,
CHEKTPOPOTOMETP, BEChl TEXHUYECKHE, BEChl aHanuTuyeckue, pH-metp u ap.),

XUMHUYECKOMN MOCYI0M U PEAKTUBAMH.

HaunmenoBanmne 000py10BaHHBIX [TepeyeHr OCHOBHOTO 000PYIOBaHHUS
MOMEIICHUN U IIOMEIICHUN I
CaMOCTOSTEIILHON PabOThI




JlexumonHas ayauropus,
OCHAIIEHHAs! MYJIbTUMEINIHBIM
KOMILICKCOM

r. BnaguBocTtok, 0. Pycckuii, 1.
Asxc 1.10, ayn. M403, mnomans
64 m?

OkpaH ¢ anexTponpuBogoM 236*147 cm TrimScreenLine;
[Tpoextop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; IToncucrema
CHeLUaTU3UPOBAHHBIX KpeIIeHUH 000pyJ0BaHUs
CORSA-2007 Tuarex; Iloncucrema BHICOKOMMYTAIUU:
Marpuunbli kommyTtaTop DVI DXP 44 DVI ProExtron;
yanuautens DVI mo Butoit mape DVI 201 Tx/RxExtron;
[Toncucrema ayIMOKOMMYTallMM M 3BYKOYCHJICHUS,
aKyCTHUYECKas cHUcTeMa Ul MOTOJOYHOIro MOHTaxa Sl
3CT LP Extron; mudposoitayauonporeccop DMP 44 LC
Extron; pacimmpenue a1 KouTposuiepa ynpasinenus [PL T
CR48.

JlaGopaTopHas ayauTopus, T.
Brnagusocrok, 0. Pycckuid, 1.
Asike .10, aya. M420, nnomaab
74,6 M?

AKBaIUCTHILISITOP I15-2205 (5n/49); BECHI
aHAIMTUYECKHUE; Bechl Jaboparopueie Vibra SJ-6200CE
(HITB=6200 r/0,1r); Bmaromep AGS100; aByxiydeBoi
cnektpodoromerp UV-1800 mpowmssoactBa Shimadzu;
ucrmapurenab  poranmoHHeii  Hei-VAP  Advantage
ML/G3B; wmarautHas wmemanka [19-6100 (10 mmr);
MarauTHasg memanka [19-6110 M ¢ nogorpeBom (51iT);

TUTUTKA HarpeBaTeIbHas DIIEKTPHYECKas;
cnektpooromerp wuHppakpacHsii [RAffinity-1S ¢
®ypbe mpeoOpazoBaHMEM;XpoMarorpad KHUAKOCTHON

LC-20 Prominence co cnekTpopOTOMETPUYCCKUM |
pePpaKTOMETPUUECKUM  JIETEKTOPOM; neHTpugdyra
naboparopnas [13-6926 ¢ poropom 10x5 wmi; Habop
J103aTOPOB  aBTOMATHUYECKUX OKOXHM, HabOp CTyHOK
baphopoBBIX, CTEKISTHHASA U IUIACTUKOBAs JJabopaTopHast
nocyza.

JlaGoparopHas ay tuTopus

r. BmaguBocTtok, 0. Pycckui, 1.
Asike 11.10, aya. L430, miomans
70 m?

[llxad BBITSDKHOW, MeOenb  JabopaTopHas, BECHI
nabopaTopHble; MarHuTHas Memanka [13-6100 (5 mr);
MarHuTHas memanka [19-6110 M ¢ nmogorpeBom (51it);
IUINTKA HarpeBaTeNlbHasl JIEKTPUUECKas; XOJOJMIBHUK
(dapmaneBTUUECKUN,  CIIEKTPOPOTOMETP;  KOMIUIEKT
nabopaTopHOil mocyzbl, Habop cTynok ¢apdopoBbIX ¢
NECTUKaMU; HabOp 103aTOPOB aBTOMATHYECKIX DKOXUM

YuransHsble 3a5161 HayuHoi
o6ubnuorexku IBOY ¢ OTKpHITHIM
JocTynoM K pouay (kopmyc A -
yposeHb 10)

Momno60x HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD
7200 SATA, DVD+/-RW,GigEth,Wi-
Fi,BT,usbkbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-
bit),1-1-1 Wty Cxkopocts ngocryma B Hutepuer 500
Mowut/cex. Paboune mecra s Jitojieii ¢ OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH  3/I0POBbSI  OCHAIIICHBI TUCIUICSIMH U
npuHTepamu  bpaiinsg; 000pyJ0BaHBI: TOPTATUBHBIMHU
YCTPOWCTBAMH TSI YTCHHS IUTOCKOIEYATHBIX TEKCTOB,
CKaHUPYIOIIUMHU u YUTAIOIUMHA MaluHaAMH
BUICOYBEIMUUTEIIEM C  BO3MOXKHOCTBIO  PEryJISIUN
[[BETOBBIX CIICKTPOB; YBEIMYUBAIOIIUMHU 3JICKTPOHHBIMU
JyIaMH M yJIbTPa3BYKOBBIMH MapKHPOBIIUKAMH.
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BBICIIIEr0 POQECCUOHATILHOTO 00pa30BaHUS

«JlabHeBOCTOYHBIN (eepajibHbII YHUBEPCUTET)
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Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThl 0 AUCHHUILINHE

Bun IIpumepHbie
Ne Harta/cpoku N
CaMOCTOATEIbLHOM HOpMbI BpeMeHn | dopma KOHTPOJIs
n/n BBLINOJTHEHUS
padoThl HA BBLINOJIHEHHE
IToaroroska
1 .__.201 o 16 aver
— = pedeparon
. .201 IToxaroroska
2 —— - A 10 3ayer
MPE3CHTAINH
. .201 ITonroroBka k
3 —— - A 10 3ayer
KOJUIOKBHYMY

CamocrosTenbHas padoTa o0ecneurBaroT MOArOTOBKY CTYJEHTa K TEKYLIUM
ayJIUTOPHBIM 3aHATUSAM. Pe3ynpTaThl 3T0M MOATOTOBKU MPOSBISIOTCS B aKTUBHOCTH
CTYJCHTA Ha 3aHATHUSX, BBHITOJHEHHBIX KOHTPOJIBHBIX PAOOT, TECTOBBIX 3aJaHUI U
Jp. GOpM TEKYIIIEro KOHTPOJIS.

Jlnig peam3anuy caMOCTOSITENIbHON paObOThl CO3/JaHbl CIIEIYIOIINUE YCIOBUS:

1. Crynentsl oOecrieyeHbl HH(OPMAIIMOHHBIMU pecypcaMu (YUeOHUKaMH,
CIIPaBOYHUKAM, YYEOHBIMU MTOCOOUSIMH);

2. Jlns mpoBedeHHs TPAKTHUECKUX W JTA0OPATOPHBIX 3aHATUN IO
npeaMeTy HUMEIoTCS MeToandeckue mocoows. CTyIeHT MMeeT BO3MOKHOCTh
3apaHee (C ONEpPEXKEHHEM) MOATOTOBUTHCS K 3aHATHIO, OTBETUTh Ha
KOHTPOJIMPYIOIINE BOIPOCHI, 1 OOPATUTHCS 3a MOMOIIBIO K MPETOAaBaTelio B
clIydae HeOOXOIUMOCTH.

3. Pa3paboTtaHbl KOHTPOIKPYIOIIKE MATEPHAIIBI B BUJIE CAMOCTOSITENIbHBIX
paboT U B TECTOBOWM (opMe, TMO3BOJISAIOIIME ONEPATUBHO OLIEHUTh YpPOBEHb
MOJIFOTOBKHU CTYJICHTOB.

4. QOpraHu30BaHbI KEHECIbHBIC KOHCYIbTAIINH.

CamocrosiTenbHas paboTa BKIIOYAET B CeOsI:

1. [ToAroTOBKY K IPAKTUYECKUM 3aHSITUSIM;

2 [ToAroTOBKY K KOHTPOJIBHBIM paboTam;

3 [ToaroToBky K 1abopaTopHBIM paboTam;

4, [ToaAroTOBKY K 3a4€Ty U 3aMEHY.

5 [InaH-rpaduK BBITOJIHEHUS CAMOCTOSTEIBHONU PadOThI



Y. 1, cemectp 2

Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl 10 TUCHHUIINHE

«AHajauTHYECKAs XMMHUSD)

(36 gac)
Ne Harta/cpoxkn Bun Ipumepubie | @opMa KOHTPOJIS
n/n BBINOJTHEHH S CaMoOCTOSITeTbHO HOPMBI
padoThbI BpeMeHH Ha
BbITNIOJIHEHH €
1 1-2 genenu CamocrosTenbHas 4 yac Onpoc nepes Hayaaom
4 cemecTpa 2-TO paboTa ¢ KOHCIIEKTOM 3aHATHS
Y JIUTEPaTypou 1o Pemmenne
Kypca
teme 1 Paznena 1. Pa3HOYPOBHEBBIX 3a/1a4
(mepedeHb 3a/1a4 U
PUMEPHI UX PEIICHHUS
B [Ipunoxenuu 2)
2 3-4 uenenun CamocTosTenbHas 4 yac Ormpoc nepes Ha4aIoM
paboTa ¢ KOHCIIEKTOM 3aHSTHS;, peIleHUe
U JTUTEPATYPOU 10 Pa3HOYPOBHEBBIX 3a/1a4
teme 2 Paznena 2. Kontp . paboTtaNel
3 5-6 Hepenun CamocTosTenbHas 4 yac Ormpoc nepe Ha4aIoM
paboTa ¢ KOHCIIEKTOM 3aHSTHS;, pEIlleHUue
U JTUTEPATYPOU 1O Pa3HOYPOBHEBBIX 3a/1a4
Temam 1-2 Paznena 2 3amura J1a6. paboThI
Nel (TTP-6)
4 7-8 Hemenn CamocrosiTenbHas 4 gac Omnpoc nepea Ha4aIOM
paboTa ¢ KOHCIIEKTOM 3aHATHUS; PEIICHHE
U JINTEPaTypoit 1o pPa3HOYPOBHEBBIX 3a/1a4
teme 1 Paznena 3 Ormpoc nepe Ha9aIoM
3aHSTHS;, PEIICHUE
Pa3HOYPOBHEBBIX 3a/1a4
3amura j1a0.
pabotsl Ne2 (TTP-6)
5 9-10 Henenu CamocrosTenbHas 4 yac Onpoc nepen Hayaaom
paboTa ¢ KOHCIIEKTOM 3aHSTHS;, PEIIeHUE
U JTUTEPATYPOH 10 Pa3HOYPOBHEBBIX 3a/1a4
teMme 2 Paznena 3 Kontp. pabotalNe2
6 11-12 gHenenu CaMocTosTenbpHas 4 yac Kontp. pabotaNe3
paboTa ¢ KOHCIIEKTOM
Y JIUTEPaTypoil 1o
temam 1-2 Pazgena 3
7 13-14 nenenu CamocrositenbHas 4 gac 3amura na0.
paboTa ¢ KOHCIIEKTOM paGotsiNe3 (ITP-6)
U JTUTEPATYPOH 10
teme 1 Paspgena 4
8 15-16 "Henenn CamocrosrenbHast 4 qac 3amuTa j1a0.

paboTa ¢ KOHCIIEKTOM

padotel Ne4 (TTP-6)




U JIUTEPATYPOU 10
Teme 2 Pa3zgena 4

9 17-18 uenenu CamocrosTenbHast 4 qac 3amuTa J1a0.
paboTa ¢ KOHCTIEKTOM pa6otel Ne5 (IIP- 6)
H JIUTCPATypPOU I10 yo_:))’ y0_4

TemaM 1-2 Pasnerna 4

IToarorosxa coo00- 3auer (BOHp' K

menwnii (YO-3,Y0-4) 324Y€Ty B
C MCTIONB30BaHUEM [Tpunoxenuu 2)
MAO

36 uac

TpeOoBaHuss K TPeACTABJICHHI0 U O(POPMJICHHIO Pe3yJabTAaTOB
CaMOCTOAATE/IbHON PadOThI

Bonpiias yacte yueOHOro Marepuaa 10JpKHa ObITh MpopaboTaHa CTYJIEHTOM
CaMOCTOATENLHO, BHE ayJIMTOPHBIX 3aHATHI. CamMocTosiTeIbHast paboTa CTYIEHTOB
ABJISIETCA HEOTHEMIIEMOU COCTAaBHOM YaCThIO ITPOLIECCA TOATOTOBKHU CIIEHUAIIACTOB.

[Tog camocTosiTeNnbHONH paboOTON CTyJeHTa TMOHUMAETCA YacTh Y4eOHOM
IUIaHUPYEMOI paOOThl, KOTOPAsl BBIMOJHAETCS MO 33JlaHUI0 U MPU METOJUYECKOM
PYKOBOJICTBE  NpemnojaBarenisi, 0e3 ero  HEMOCPEICTBEHHOrO0  y4yacTusl.
CamocrosiTenbHas paboTa HampaBjieHa Ha YCBOCHHE CHUCTEMbl HAyUYHBIX H
po(ecCUOHANIbHBIX 3HAHUW, (OPMUPOBAHUE YMEHUN U HABBIKOB, TPUOOpPETEHUE
OIIBITA CAMOCTOSITEIIBHOW TBOPYECKOM JAEATEIIBHOCTH.

CamocTtosiTenbHass paboTa CTYJEHTOB BKJIIOYAaeT B €e0sl MOJTOTOBKY K

71a00paTOpHBIM paboTaM, MOJArOTOBKY K KOHTPOJIbHBIM MEPOTPUATHSIM,

Kpurepuu onieHk#n caMmocToATEIbHOI PadoThI
ITo TeMe 151 CaMOCTOSATENBHOTO U3YUEHUS CTYAEHTHI ONPAIUBAIOTCS YCTHO,
BBITIOJTHSIOT MUCbMEHHBIC KOHTPOJIbHBIC paOOThI, OIEHUBAIOTCS MO MATHOAIBHOM
CHCTEME.
Onenka «OTJINYHO»
A) 3aganue BBIOJHEHO MOJHOCTHIO.

b) OTuet/oTBET COCTaBIIEH rPaMOTHO.



B) OTBeThl Ha BONPOCHI MOJIHBIE U TPAMOTHBIE.

I') Matepuan noHsT, OCO3HAH U YCBOEH.

Ouenka «Xopouo»

A), b) - Te xe, uyTo U NpU OLleHKE « OTIUYHOY.

B) Herounoctn B OoTBeTax Ha BONPOCHI, KOTOPBIE HCHPABIISIIOTCS IOCHE
YTOUYHSIIOIIUX BOIIPOCOB.

I') Matepuan noHsT, OCO3HAH U YCBOEH.

Ouenka «Y10BJICTBOPUTEIBLHO»

A), b - Te ke, uTo u npu oueHke «OTIUIHON.

B) HerouHoctr B 0TBETax Ha BOIPOCHI, KOTOPBIE HE BCETIa MCIPABIIIOTCS
IIOCJIE YTOYHSIOIIUX BOIPOCOB.

I') Matepuan noHsT, OCO3HaH, HO YCBOEH HE JIO0CTATOYHO IOJIHO.

Ouenka «HeynoBiieTBoOpUTEILHO»

A) IIporpamma He BBINOJIHEHA MOTHOCTHIO.

b) YcTHbIi OTYET ¥ OTBETHI HA BOMPOCHI HE TIOJIHBIE U HE TPAMOTHBIE.

B) Marepuan He MOHST, HE OCO3HAH U HE YCBOEH.
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Macnoptr ®OC

o TMCIOMIIJIMHE «AHaJIUTHYECKAS XMMUSD

Koa u popmysmpoBka

Jrtanbl GOPMUPOBAHHUA KOMIETEH T

KOMIIETeHIHH
3naer COBPEMEHHbIE METOJbI M TEXHOJOTUH (B TOM YHCIIE
UH(OPMAIMOHHEIE) B 00JIACTH aHATUTUYECKON XUMUK
OK-5  cnocobHOCTBIO (opman )
UCIIOJIb30BaTh
UCII0JIb30BAaTh COBPEMEHHBIE METO/ALI M TEXHOJIOTUH
COBPEMEHHbIE METOJIbI H
YMmeer (B ToM umcie W uWHPOPMALNMOHHBIE) B 00JIaCTH
TexHojioruu (B TOM N
AQHAJIMTHYECKON XMMHUH
B
WH(POPMAIIMOHHBIE) B "
4 TEPMUHOJIOTHEN, HaBBIKAMH UCIIOJIb30BaAHUS
npohecCHoHaTbHON
COBPEMEHHBIX METOJOB M TEXHOJOIHH B 00JacTH
JIeSITEIbHOCTH Brnaneer N "
AHAJIMTHYECKON XUMHU B IPOQECCHOHAILHOM
JeATETBHOCTH,
OIIK-2 criocoGHOCTBIO 1 OCHOBHBIE 3aKOHBI B 00JacCTH aAHAIUTHYECKON
TOTOBHOCTBIO XMMHH, METOJBI MareMaTH4YeCKOro aHaimsa |
HCITOJIb30BaTh OCHOBHEBIE | 3HAET MOJIEJIMPOBaHHS, TEOPETUIECKOTO u
3aKOHBI OKCIIEPUMEHTAIILHOTO ~ HCCIECIOBAaHUS B 00JacTH
€CTECTBEHHOHAYYHBIX AQHAIMTHYECKON XUMHUH
AUCHHUILTTNH _ B WCIONBb30BAaTh OCHOBHBIE 3aKOHBI B  00JacTH
npoQeccHonabHO v AHAJTMTHYECKOU XMMHUH, TPUAMEHATH METO/IbI
EATEIIEHOCTH MeeT
) MaTeMaTH4YeCKOro aHalu3a M MOJEIHPOBAHHS B
HPUMCHSTD METO/IbI 001aCTH aHAIUTHYECKON XUMUH
MaTeMaTH4ECKOrO
AHATH3A - TEPMUHOJIOTHEN, HABBIKAMH MCIOJIb30BaHMs 3aKOHOB
MOJIETUPOBAHHSI, B 00JacTH  aHATUTHYECKON XHMHH B
TEOPETHYECKOTO 1 | Brageer po(ECCHOHATBHON  JIEATENLHOCTH,  NPUMEHATH
SKCTIEPHMEHTATBHOTO METOIbI aHaIm3a, TEOPETHYECKOTO u
HCCIIeIOBAHHS SKCIIEPUMEHTAILHOTO ~ HUCCJIENOBaHUS B 00JacTH
AHATUTHYECKON XUMUHU
JTaHHBIE O COBPEMEHHOM (pu3nueckoi KapTUHE MUpA,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX B
OIIK-3  crmoco6HoCTEo | SHAET 00J1aCTH aHATMTUYECKONW XUMUU, CTPOCHHUE BEIIECTBA
HCIOTb30BATE 3HAHMS O JUIL  TIOHMMasi OKPYKAloLIEro MHpa | SBICHHS
COBpPEMEHHOI TPUPOABT
¢busznueckoil  KapTHHE MCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOU (u3nueckoin
MHupa, KapTMHE  MHpa,  NPOCTPAHCTBEHHO-BPEMEHHBIX
IPOCTPAHCTBEHHO- Vmeer 3aKOHOMEPHOCTAX,  CTPOCHHMH  BEIIECTBA  JUIS
BPEMEHHBIX HOHMMAHUS OKPYKAFOIIEr0 MUPA U SBJIEHHUI TIPHUPOIbI
3aKOHOMEPHOCTSX, B 00J1aCTH aHATUTUYECKON XUMHU
CTPOCHHMH BCIIECTBA JULA TEPMUHOJIOTHEN,  CIIOCOOHOCTBIO  HMCIIOJIB30BAHMS
HOHUMaHH3 3HAHHMSA O COBPEMEHHOM (DM3MYECKOM KapTHHE MHpA,
OKpY?KAIOMICro MHpa 1 B [POCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTIX,
SIBIICHHUI TIPUPOIBI Jancer
CTPOEHUH BEIIECTBA JJIs MOHUMAaHHs OKPYXKAIOIIETO
MHpa ¥ SBJIEHUH TIPUPOJIBI B 00JIaCTH aHATMTHYECKOM
XUMHHU B IPO(ECCHOHATBHOMN JIEATEILHOCTH
ITK-9 BJIaJICHHEM OCHOBHBIE ~ METOABI M  TPHEMBI  TPOBCICHUS
OCHOBHBIMHU METOJAMHU M | 3HaeT SKCIIEPHUMEHTATBHBIX UCCIIeI0BaHMI B

npUeMaMH TPOBEICHUS

AHATIUTUYECKOH XUMUH




HKCIEPUMEHTATBHBIX OPUMEHSATh  METOAbl W TIPUEMBl  IPOBEICHUS
HcCIeA0BaHUN B CBoeH | YMeer AKCIIEPUMEHTAIIbHBIX HcCae0BaHUI B
npodeccnoHaTbEHOMI AHATUTUYECKON XUMUU
obacTu Brageer | HRBBIKaMH HPOBEICHHS 9KCIIEPUMEHTATBHBIX

UCCJICIOBAaHUN B aHATMTUYECKON XUMUH
CTaHJApTHBIE U CEePTU(UKALMOHHBIC HCIBITAHUS
3Haer CBIPbsl, TOTOBOW MPOAYKIMH U TEXHOJIOTHYECKHUX
[IK-10 - cIocoBHOCTLIO IPOIIECCOB B 00aCTH aHATUTUYECKON XUMHUH
MPOBOJIUTH CTaHIAPTHBIE NPOBOJIUTH CTaHAAPTHBIE U  CEePTH(PHUKAIMOHHBIC
U CepTHU(PUKALMOHHbIE Vyeep | HCTIPITAHHS  CHIDBA, rOTOBOM  HpOAYKUMH U
UCTIBITAHUS CBIPbS, TEXHOJIOTUYECKUX IPOIIECCOB B obmactu
TOTOBOM MPOAYKUUH U AHAJTUTUYECKOW XUMUU
TCXHOJOrMHCCKHX CIIOCOOHOCTBIO ~ NPOBOAMTH  CTaHAAPTHBIE W
1IponeccoB Braxeer cepTU(UKAIIMOHHBIE HCIBITAHUS CBIPbS, TOTOBOM
OPOAYKUMM U  TEXHOJOIMUECKHUX IMPOLECCOB B
AQHAJIUTUYECKON XUMUH
IIIkana oueHUBaHUsA YPOBHS C)OPMHUPOBAHHOCTH KOMIIETEHLUI
1o JMCIMIIJIMHE «AHaJIUTHYECKAsA XUMHI»

Koa n Irtansl GopMUPOBAHUS KpUTepUH NMoKa3aTeJIn 0aJ1JIBI

¢opmynuposka KOMIIeTeHUMH

KOMIIEeTCHII U

COBpPEMEHHBIE CrniocobHOCTB 45-64
COBpPEMEHHBIE METOBI U onucaTh
METO/IbI U | TEXHOJOTHU (B | COBpEMEHHBIE
3HaeT TEXHOJIOTUH (B TOM | TOM YHCIIE METOBI U
(moporos | yucine MH(OPMALIMOHH | TEXHOJIOTHUH (B
I} UH(POPMALIMOHHBIE) | ble) B 001aCTH TOM YHCIIe
YpOBEHb) | B o0JjacTy | aHaJTUTHUYECKON | MHPOPMAIMOHH
OK-5 aHAJTUTHYECKON XUMHUU ple) B 00JacTu
XAMUHA AHAIIMTUYECKOMN
CIIOCOOHOCTBIO
UCIOJIb30BATh 2 AMPH
Ymenne CrniocobHOCTB 65-84
COBpPEMEHHBIC UCTIOJTb30BaTh
PUMEHSTh PUMEHSTh
METOIbI U COBpPEMEHHBIE
COBpPEMEHHEIC COBpPEMEHHEIC
TEXHOJIOTUHU (B METO/IBI "
METOBI U METOBI U
TOM quciIe | yMeeT TEXHOJIOTUH (B TOM
TEXHOJIOTHH (B | TEXHOJIOTUH (B
nH(popMalvoH | (MPOABHH | YHCIE )51
o TOM YHCJIE U TOM YHCJIE U
HBIE) B | YTBbIif) UH(POPMAaLIMOHHBIE)
MH(OPMAaLMOHH | UHPOPMAIIOHH
npodeccuoHat B obnactu
o . bIe) B 00JacTu bIe) B 00JacTu
BHOM AHAJTUTHYECKON . .
AHATTMTHYECKON | aHATUTUIECKOH
JeSTeTbHOCTH XUMHAN
XUMHUHU XUMHUHU
TEPMUHOJIOTHEH, Bnanenue CriocoOHOCTB 85-100
HaBBIKAMHU TEPMUHOJIOTHEH, | chopMyIHpOBaT
— MCTIOTb30BaHUS HaBBIKAMHU b ¥ IPAMEHUTH
.\ | COBPEMEHHBIX UCTIOJIb30BAaHUS | TEPMHHOJIOTHIO,
(BBICOKMIN)
METOZI0B U | COBPEMEHHBIX HaBBIKH
TEXHOJIOTUU B | METO/IOB U UCTIOJIb30BaHUS
obnactu TEXHOJIOTUU B COBpPEMEHHBIX




AHATUTUYECKOM obnactu METOJIOB H
XUMUHU B | aHAJIUTUYECKON | TEXHOJIOTUU B
npoeCCUOHATIBHO | XUMUH B obmactu
i 1eqaTeabHOCTH, npodeccuoHanpy | aHaIUTHYECKOM
HOMU XAMHWU B
JESTENIbHOCTH, | MpOo(eCcCHOHANb
HOU
JIESITEJIbHOCTH,
OCHOBHEBIE Crioco6HOCTh 45-64
OCHOBHBIE 3aKOHBI
3aKOHBI B onucarh
B obnactu
. obnactu OCHOBHEBIE
AHAIUTUYECKOM .
aQHAJIMTUYECKOW | 3aKOHBI B
XUMHH,  METOJIBI
XUMHH, METOIBI | 00JacTh
MaTeMaTHYECKOTO .
3HaeT MaTEeMaTUYeCKO | aHAJTUTHYECKOM
aHaim3a "
(oporos ro aHAJIM3a U XUMHH, METO/IbI
N MOJIeJTUPOBAHUS,
BIii MOJICJIUPOBAHUS | MaTEMaTHYECKO
TEOPETUYECKOTO H
YPOBEHbB) : ro aHajau3a B
HKCIIEPUMEHTAIBHO .
TEOPETUYECKOr0 | aHATUTHYECKON
rO HMCCJICIOBAaHUS B
OIIK-2 u XUMUHU
obnactu
CIOCOOHOCTBIO . AKCIIEPUMEHTAN
AHATUTUYICCKOM
Y TOTOBHOCTBIO BHOTO
XUMHH
UCIIOJIb30BaTh MCCJICTIOBAHMUSI
OCHOBHBIC UCIIOJIb30BATh YMmenue Crioco6HOCTh 65-84
3aKOHBI OCHOBHBIE 3aKOHBI | IPUMEHSTh MPUMEHSITh
€CTECTBCHHOHA B o0yacTu | 3aKOHBI B 3aKOHBI B
YUHBIX AHATUTUYECKOM obnactu obnactu
JMCIATUAR B | XUMUH, IPUMCHSATH | aHATUTHYCCKON | aHAIUTUYICCKOM
npodeccronan zﬂ ompun | METORH! XUMHH, XHMUH,
BHOM TEHZ) MaTEeMaTHYECKOTO | MPUMEHSTh MIPUMCHSITh
JeSITeIbHOCTH, y aHanmMsa U | METOJIBI METO/IBI
MPUMCHSIT MOJICTTUPOBAHUS B | MATEMaTHYECKO | MAaTEeMaTHYECKO
METO/IBI obnactu ro aHaJIK3a U ro aHaJIK3a U
MaTeMaTHYECK AHATATUYICCKOU MOJICTTUPOBAHUS | MOJICITUPOBAHUS
Oro aHammsa H XUMHH
MOJICTTUPOBAHU Brnanenue CriocoGHOCTh 85-100
A, TEPMHUHOJIOTHEH, TEPMHHOJIOTHEH, | chopMyTupoBaT
TEOPETUIECCKOT HaBBIKAMU HaBBIKaMU b ¥ TIPUMEHUTH
0 u WCIIONIb30BaHUS UCIIONIb30BaHUsl | TEPMHUHOJIOTHIO,
IKCIIEPUMEHTA 3aKOHOB B 00J1aCTH | 3aKOHOB B oTpesieIIeHUs U
JTBHOTO AHATUTUYECKOM obnactu MOJIOKEHHUS B
WCCIICTOBAHMS XUMHH B | aHAIUTHYECKON | 00JIacTH
npodecCHOHAbHO | XUMHUU B aHAITUTUYECKOM
BIIAJICET W JeATeNbHOCTH, | MPOPECCHOHANb | XUMHHU
(BBICOKHMI) | IPUMEHSATH METOBI | HOM
aHaJn3a, JIESITSIIBHOCTH,
TEOPETUYECKOTO0 | | IPUMEHATH
HKCIIEPUMEHTAIBHO | METOJIBI
ro WCCIEIOBaHUs B | aHANU3A,
obnactu TEOPETHIECKOTO
AHATUTUYECKOUN 5
XUMUHI AKCIIEPUMEHTA

BHOTI'O




HUCCIICIOBAHUS B
CcBO€l o0acTu

OIIK-3
CIIOCOOHOCTBIO
HCIIOJIB30BATh
3HAHUA 0
COBPEMEHHOM
(buzndeckoi
KapTUHE MHPA,
MIPOCTPAHCTBE
HHO-
BPEMEHHBIX
3aKOHOMEPHOC
TAX, CTPOCHUU
BEIIECTBA IS
MMOHUMAaHUS
OKPYKaroIIero
Mupa 51
SIBJICHUI
MIPUPOJIBI

3HaHue CrniocobHOCTB 45-64
OCHOBHBIX OOBSICHUTh
JTAaHHbIC 0 .
. CBE/ICHUH O JTAaHHBIE O
COBPEMEHHOM . .
o COBPEMEHHOM COBPEMEHHOM
¢duznueckoit . .
¢duznveckoi ¢duznveckoi
KapTHHE MUpa,
KapTUHE MMpa, | KapTUHE MHUpA,
POCTPAHCTBEHHO-
IPOCTPAHCTBEHH | POCTPAHCTBEH
BPEMEHHBIX
3HaeT 0-BPEMEHHBIX HO-BPEMEHHBIX
3aKOHOMEPHOCTSIX
(moporos 3aKOHOMEPHOCT | 3aKOHOMEPHOCT
N B obnactu
BIii . AX B o0nactu AX B o0nactu
AHATTUTHYECKON . o
YPOBEHB) AHAJMTUYECKON | aHATUTUYECKON
XUMUH, CTPOEHHUE
XUMUH, XUMUH,
BEIIECTBA TUIst
CTpOCHUE CTpOCHUE
TOrMat BEIIECTBA JUIs BEIIECTBA JUIs
OKPY’KaIOIIEeTo
MOHUMAs MOHUMAs
MHPa HABICHITL | pyikatolnero | okpysKkatolero
PUPOIBI py py
MUpa U ABJICHHUS | MHUpA U SBJICHUS
HOPUPOJIBI XUMHUH | TIPUPOABL
Ymenne CrniocobHOCTB 65-84
UCIIOJIb30BaTh
UCIOJIb30BaTh UCIOJIb30BaTh
3HAHUS 0
. 3HaHUS O 3HaHUS O
COBPEMEHHOM . .
o COBPEMEHHOM COBPEMEHHOM
¢duznueckoit . .
¢duznueckoit ¢duznueckoit
KapTHHE MUpa,
KapTHHE MHMpa, | KapTUHE MHUpA,
IPOCTPAHCTBEHHO-
MIPOCTPAHCTBEHH | TIPOCTPAHCTBEH
BPEMEHHBIX
0-BPEMEHHBIX HO-BPEMEHHBIX
yMeeT 3aKOHOMEPHOCTSIX,
3aKOHOMEPHOCT | 3aKOHOMEPHOCT
(MPOJBUH | CTPOEHUU
o X, CTPOCHUU X, CTPOCHUU
yTeli) pertectia P pemectsa s BEIIECTBA IS
MOHUMAaHHUS
MOHUMAaHHUS MOHUMaHHUS
OKPYIHAIOTIETO OKPY’KaIOIIETO | OKPY’KAIOIIEro
MHpa U SBICHUU by . Py .
MUpa 1 SIBJICHUH | MHUpa U SIBICHUN
HPHpOIAT ® | npuponst B MIPUPOJIBI B
o0nactu PHPOsL PHPOsL
. oOnactu o0nactu
AHATTUTHYECKON . .
AHAJMTHYECKON | aHATMTUYECKON
XUMHUU
XUMHUHU XUMHUHU
TEPMUHOJIOTHEH, Bnanenue CrniocoOHOCTB 85-100
CHOCOOHOCTBIO TEPMUHOJIOTHEH, | UCTIOIb30BAHUS
MCTIOTb30BaHUS CHOCOOHOCTBIO | 3HAHHSA O
3HAHUS O | UCIIOJIL30BAHUSL | COBPEMEHHOM
COBPEMEHHOM 3HaHUA O ¢buznueckoit
buznueckoit COBPEMEHHOM KapTHUHE MHUpA,
BJIaJIeeT KapTHHE MUpa, | PU3UIECKOH MIPOCTPAHCTBEH
(BBICOKHI) | IPOCTPAHCTBEHHO- | KAPTHUHE MUPA, | HO-BPEMEHHBIX
BPEMEHHBIX MPOCTPAHCTBEHH | 3aKOHOMEPHOCT
3aKOHOMEPHOCTSX, | O-BPEMEHHBIX X, CTPOCHUU
CTPOEHUU 3aKOHOMEPHOCT | BEIleCTBa JyIs
BEIIIECTBA JUIs | X, CTPOCHUU MOHUMAaHHUS
MOHUMAaHMS BEIIECTBA JUIs OKpY’KaroLIero

OKPY’KaIOIIIETO

IIOHUMAaHUA

MHUpa U SIBICHUU




MUpa ¥ SBICHHH | OKPYXKAIOIIETO | IPUPOJIBI B
MPUPOJIbI B | MUpa U sIBJIECHUH | obiacTu
obnactu IIPUPO/BI B aHAJINTUYECKOU
AHAIUTUYECKOM obnactu XUMHH B
XUMHH B | aHAIUTUYECKON | MpodeCcCHOHANb
npodeccuoHaNbHO | XUMUU B HOM
il mesaTenpHOCTH npodeccuoHanp | IesATEIbHOCTH
HOM
JIESITEIIbHOCTH
3HaHue Crnioco6HOCTh 45-64
OCHOBHBIX UMETh
METOJIOB U MpeJICTaBICHHE
OCHOBHBIC METO/IBI
IIPUEMOB 00 OCHOBHBIX
u MIPUEMBI
3HaeT MIPOBEICHUS METOoJaxX U
MIPOBEICHUS
(moporos AKCIIEPUMEHTa] | IIpUuemMax
N AKCIIEPUMEHTATIbH
I1K-9 BIii . | BHBIX MIPOBECHUS
BIX HCCJICIOBAaHUH B .
BIIQJICHUEM YpOBEHB) . WCCJICTIOBAHHM B | SKCIIEPUMEHTAI
AHATUTUYECKOM .
OCHOBHBIMH AHATMTUYECKONW | BHBIX
XUMUHU .
METOJIaMU | XUMHUN WCCJICIOBAHHH B
prueMaMu aHAJIMTUYECKOM
MIPOBEICHUS XUMHH
JKCIEpPUMEHTA YMeHnue Crioco6HOCTh 65-84
JTBLHBIX MPUMCHSITh MPUMCHSITh
UCCIIeTIOBaHUM METOJIbI U METOJIbI U
. MPUMEHSITh METO/IbI
B CBOCH MIPUEMBI MIPUEMBI
u TIPHEMBI
npodeccronan MIPOBECHUS MIPOBECHUS
o yMeeT MIPOBEICHUS
BHOM 00JIacTH OKCIIEPUMEHTA | SKCIIEPUMEHTAI
(MPOJIBUH | SKCMEPUMEHTAIbH
IK-9 s . | BHBIX BHBIX
YTBIN) BIX HCCJICIOBAaHUH B . .
BIIQJICHHEM . WCCJICIOBAHHM C | HCCIICIOBAHUH C
AHATUTUYECKOM . .
OCHOBHBIMH MU y4eTOM 3HAHUHM | y4eTOM 3HaHUU
METOJaMH U B 00/1aCTH B 00/1aCTH
prueMaMu AQHATMTUYECKONW | aHATUTHYECKOM
MIPOBEICHUS XUMUHU XUMUHU
JKCIEPUMEHTA Bnanenune CrocoOHOCTE 85-100
JBHBIX HaBBIKaMU MIPOBEICHUS
UCCIIeTOBaHUH MIPOBEICHUS CTaHJapPTHBIX U
B CBOE HaBBIKAMH CTAaHJAPTHBIX U | cepTH(HUKAIMOH
npodeccronan MIPOBEICHUS cepTU(UKAIMOH | HBIX UCIBITAHUHN
BbHOM 00acTH | BlajgeeT DKCIIEPUMEHTAIIBH | HBIX UCIBITAHUNA | CBIPbs, TOTOBOU
(BBICOKH) | BIX UCCIIEIOBAaHUH B | CHIPbS, TOTOBOW | MPOAYKIIUU C
AHAJIUTHYECKOMN MPOAYKLIUHU C Y4ETOM 3HAHUU
XUMHH y4eTOM 3HaHU# | B o0mactu
B o0Jyiactu AHATUTHIECKOMN
AQHATUTUYECKOW | XUMUU
XUMHUHU
[1K-10 - CTaHJapTHbBIE U 3HaHue Croco6HOCTE 45-64
CTIIOCOOHOCTBIO | 3HAET cepTU(DHUKAIIMOHHBI | CTAHJAPTHBIX U | UMETh
MIPOBONTH (TIOpOTOB | € HCTIBITAaHUS cepTu(UKaMoOH | MpeacTaBICHUE
CTaHJIAPTHBIC U | BI CBIPbS1, TOTOBOM HBIX UCIIBITAaHUH | 00
cepTu(UKAIMO | YPOBEHb) | MPOAYKIMH U CBIPBSI, TOTOBOMW | CTAHAAPTHBIX U
HHbIE TEXHOJOTMYECKHX | MPOAYKIMU U | cepTU(dUKAIMOH




HUCIIBITAaHUA

IPOLIECCOB B

TCXHOJIOI'MYCCKHU

HBIX UCIILITAHUN

CBIPBA, o0JacTu X TIPOILIECCOB B | CHIPHsI, TOTOBOM
rOTOBOM AHAJIMTUYECKOM o0iactu MPOIYKIUH U
MPOAYKIMH U XUMHUU AHAJTUTUYECKON | TEXHOJOTHMYECK
TEXHOJIOTHYEC XAMAHU WX MPOIIECCOB B
KHX IPOIIECCOB o0JacTu
aHaAJIUTHYECKON
XAMHAHU
VYMenune Crioco0HOCTE 65-84
MIPOBOJIUTH
MIPUMEHSATH MIPOBOJIUTH
CTaHJapTHBIC U
CTaHJapTHBIE U | CTAaHJAPTHBIC U
CepTHUKALHOHHEI cepTUdUKAIIMOH | cepTH(HUKAIMOH
€ UCIIBITaHUSA P p
. HBbIE€ WCIBITAHUA | HbIE UCIIBITAHUS
yMeeT CBIPbsI, TOTOBOM . .
CBHIPbsi, TOTOBOH | CHIPbsI, TOTOBOM
(IpOABHH | IIPOYKLMH 1 MNPOAYKIIMU W | OPOAYKIIAHU U
YTBIN) TEXHOJIOTHYECKHAX poiLy poiLy
TEXHOJIOTHYECKH | TEXHOJIOTHYECK
MIPOIIECCOB B
X TPOIECCOB B | HX MPOIIECCOB B
o0nactu
o o0iacTu oOnactu
AHAJIUTUYECKOM N N
AHAJIUTHYECKON | aHAJIUTHYECKOU
XAMHAHU
XAMHAHU XAMHAHU
Bnanenune CriocoObHOCTE 85-100
CIOCOOHOCTBIO HaBBIKAMH MIPOBEICHUS
MIPOBOJIUTH MIPOBEICHUS CTaH/IAPTHBIX H
CTaHJapTHBIC U CTAaHJAPTHBIX U | CePTH(HUKAIMOH
cepTu(DUKAIMOHHBI | CePTU(PUKAMOH | HBIX HCITBITAHHH
€ UCIIBITAaHUS HBIX HCTIBITAHUH | CBIPHSI, TOTOBOM
BTazICeT CBIPbsl, TOTOBOU CBIPbsl, TOTOBOM | MIPOIYKIIMH U
(BbICOKIi) MPOIYKIUH U OPOAYKIMH U | TEXHOJOTHYECK
TEXHOJOTHYECKHX | TEXHOJIOTHUYECKH | UX MPOIIECCOB B
MPOLIECCOB B X TPOIECCOB B | aHATUTHYECKOM
aHaJINTUYECKON AHAJINTUYECKON | XMMHUU B
XUMHHU B XAMHAHU B | mpodeccroHab
MpoeCCHOHANIBHO | MpodecCHOHaNb | HOU
U IeaTeIbHOCTH HOH EATENLHOCTHA
JIEATENBHOCTHA

IIpuMepHBIH epeYeHb OLEHOYHBIX CPeICTB

HpOMe)KYTO‘IHaﬂ arrecranusa CTyJ1€¢HTOB.

HpOMC)KyTOIIHaSI arrecrtanuysa CTYACHTOB IIO0O AWCHUINIMHC IIPOBOAUTCA B

COOTBETCTBHM C JIOKaJbHBIMA HOpMaTUBHbIMU akTamu JIBDOY wu saBisercs

00s3aTEIbHOM.

3a4ery

3aver (CpenctBo MpPOMEKYTOUHOTO KOHTPOJSI) — 3aJaHus K




Ik3ameH (CpeacTBO MPOMEKYTOYHOTO KOHTPOJIS) — BOIIPOCHI K
HK3aMEHy

Tekymass arrecramusi CTyAeHTOB. Texymias aTTecTamus CTYJACHTOB IIO
JUCHUTUIMHE MPOBOJUTCS B COOTBETCTBUM C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMU
JIBOY u sBisgercs o0sg3aTeIbHOM.

IIpumepHbIii nepeyeHb oueHOYHbIX cpeacTs (OC)

|. YcTHbIit onpoc.

CobOecenoBanne (YO-1) (CpemctBo KOHTpOJsS, OpPTaHU30BAHHOE Kak
crenuanbHas Oecela mpenojaBaTeis ¢ 00y4arolUMCS Ha TEMbl, CBSI3aHHBIE C
U3y4aeMoOl JUCIUIUIMHOW, W pAacCUYMTAHHOE Ha BBIICHEHHE O0beMa 3HaHUM
o0OyyJaroIierocs o onpeAeIeHHOMY pasjielly, Teme, mpodsemMe u T.11.) - Bonpock! o
TeMam/pasziesiaM JUCITUTUTHHBI.

2. KontponbsHas pabora (I1P-2) (CpenctBo KOHTPOIISI, OpraHU30BaHHOE Kak
camMocCTosITeNbHAsE paboTa OOydJarommxcs MO TeMaM Kypca W PacCUYUTaHHOE Ha
BBISICHEHHE O0beMa 3HAHWUM 0O0ydYaromierocs 1o OmpeaesieHHOMY pasfieiy, TeMe,
npo0JieMe U T.I1.) — 00pa3ibl BAPUAHTOB KOHTPOJIBHBIX padoT.

3. KommokBuym (YO-2) CpeacTBo KOHTPOJISI YCBOCHHUST yIeOHOTO
MaTepurasa TeMbI, pa3Jiesia WK pa3esioB JUCIUILIINHBI, OPTaHU30BaHHOE KaK
y4eOHO€ 3aHATHE B BUJIE COOECEIOBaHUS MPEro1aBaTesl ¢ 00y4JaroIIMMUCS ) -
Borpocsl o Temam/paszenam TuCIUTLTHHBI

4. JJabopatopnas pabdota (I1P-6). CpencTtBo KOHTpOJIsl yCBOEHHUS YU4EOHOTO
MaTepHuaa TeMbl, pa3zielia Wik pa3iesoB TUCIUIUIMHEI, OPTaHU30BAaHHOE KaK
HKCIIEPUMEHTAIbHOE YUEOHOE 3aHsTHE.

5.Kpyrublii cTon, nuckyccus (mpoBeAeHue 3aHiaThii ¢ anemenTamu MAO)-
(YO-3, YO-4).

6. Pa3zHOypOBHEBBIC 3a/auH, PEKOMEHAYEMBIC IS CAMOCTOSTEIIHHON
pabotel mo mucturuinae (ITP-11)-

3ajaun ¢ mpUMepaMu pelIeHU TPUBEICHBI HUXKE.



Pa3HoypoBHeBbIe 3aJa4M, PEKOMEHIYEMbIE JIJIsl CAMOCTOATEIHHONU PabOThI

110 ANCHUIIIINHC «AHAIMTUYCCKAST XUMHUSD:

1. MHorue MHUKPOOPIraHU3MbI, BKIIFOYas APOKIKH, I10JIYHAIOT HGO6XO,ZII/IMYI-O

SHCPIHUIO B PC3YJIbTATC C6pa>KI/IBaHI/IH TJIFOKO3bI B 3TAHOJIL:
CsH1206 (Kp) — 2 C,Hs0OH (}K) +2 CO, (F)

BbIuuciuTe KOIMYECTBO TEIUIOTHI AH °, KOTOPYIO POXKIKH IOTYYatoT U3 1 MOJb

r110K03bl. CpaBHHUTE TOJIYYCHHBIH Pe3ysIbTaT ¢ AH ° peakiuu:

CeH1206 (kp) + 6 O,— 6 C O, (1) + 6 H,0 (k). JlanHbIe 17151 pac4éToOB

BO3bMUTE U3 TaO. 1 [lpunoxenus.

2. Haiinure TeroBoi 2 ekt peakiuu (a), eciau U3BECTHBI TEIIOBbIE 3 (HEKThI

peakiuii (0) (Taba.1). Tabnuna 1

3amayda

Peaxuus (a)

Peaxuus (0)

2

CH4+Cl, = CH3CI + HCI

CHaCI(r) + 3/2 0,= CO, + H;0 (x) + HCI
—687,0 kIIx
H, + % O,= H,0 (k) — 285,84 x]Ix
Y.Hy + %4Cl, = HCI - 92,5 k]I
CH4+ 20,= CO, + 2H,0 ()K)—890,31 kJIx

2C +2H,= C,H4

CoHs + Hy, = CeHg — 136,95 KkJIx
CoHg + 7/2 O,=2C0O, + 3H,0 ()K)
_ 1550,83 Kl

C+ 0,=C0,— 393,51 k]I
Ho + % 0= Hy0 (o) — 285,84 kI

N,+ 3H,= 2NH;

2H, + O,=2H,0 ()I() — 571,68 kJIx
4NH3;+30,= 6H,0 ()K) + 2N,

—1530,28 xJIx

5 — 14. Bpruuciaute craHAapTHYIO TEIJIOTY 00Opa30BaHUS COEIUHEHUS

(Tabi1. 2) U3 MPOCTHIX BEILIECTB, €CJIM U3BECTHA €r0 TEeIIOTa CrOPaHUS

(cm. Ta6. 2 Tpunoxenus) npu T = 298K u p = 1,0133*10° I1a. IIpunsts, 9To

npoaykThl cropanust CO; (1), H2O (%) u Ny (1). Temmotsr cropanus C u Hj

COOTBCTCTBCHHO PAaBHBI:




C (rpad.) + O,= CO2 — 393,51 k/{x/M0b
H, + % Oz = H,0 (k) -285, 84 xJIx/Moib

Tabmuia 2
3anava BemectBo 3amava BemectBo
5 CsHi4 (T) — rekcan 10 CH4ONg3 (kp) — MmoueBHHa
6 CsHs (o) — OeH30m 11 CsH7N(x) — anmnH
7 C3HsO3 (5x) — rmimepus 12 C12H22011 (xp) — caxapoza
8 CioHs (kp) — HapTamuu 13 C2H7/N(r) — mumetnnamux
9 CsHeO (xp) — denon 14 CsHsN (k) — mupuauH

15 - 24. Beruuciute AG (sHepruto ['m66ca) uAF (a3nepruro I'enbmromnbua) ais
cieayronux peakiui (tadmn. 3). Onpeaenure, B KaKOM HalPaBJICHUH MOUIET
peakuus npu crangapTHoM fgasieHuu u 298K. [pu perenun 3a1a4 UCToOIb3yHTEe

nansble Ta0a. 1 [IpunoxeHus.

Tabmamma 3
3amaua YpaBHeHne 3amaua YpaBHEeHHE
15 CaCy(1)+2 H,0 (x) — 20 CO,+4H, = CH4 +
C,H; + Ca(OH); +2H,0(r)

16 2C0,=2CO + 0, 21 CO + 3H; = CH4 + H,0O(x)
17 CoHg=CoH4+ Hy 22 CH;+ CO,=2CO + 2H,
18 C+H,O(r) =CO + H; 23 CO + H,0(k) =CO, + H;

24 Mg COs; (kp) = MgO (kp) +
19 2H,+CO — CH30H () COs

25. Onpenenute 36. 37. 25. Koncranta paBHoBecus K. peakinuu 3Tepuduranuu
CH3COOH + C;Hs0H «»CH3COOC;Hs + H,O mpu nanno# Temniepatype paBHa 4.
Brruncnuth paBHOBECHOE KOJIMYECTBO dHUpa, €CIIM UCXOHAs cMech coaepkut 0,5
KMOJIb CIUpPTa U | KMOJIb KUCJIOTHI.

26. /laBieHue HACBIIIEHHOTO Mapa BOJbBI MIPHU 40°C paBHo 7375,9 I1a. Beruncnure
JIaBJICHHE TIapa pacTBOpPa, KOTOPHIM conepxut 15 r runepuna B 400 r BOJbI.
27. Onpenenure, U3 CKOJbKUX aTOMOB COCTOUT MOJIEKYJIa CEPbI, €CIIM TEeMIEpaTypa

kunenus pacteopa 4,455 r cepsl B 50 T 6ensona Ha 0,891° C Beie TemnepaTyphl



KUIIEHUS YUCTOTO OeH301a. DOYJUIMOCKOUYecKas MoCTOsiHHas OeH3osia paBHa 2,60
Ipaji/MoJib.
28. CKOIBbKO IpaMMOB IimiepuHa cieayer pactBoputh B 0,002 M3H,0, 4ro0sI

OCMOTHYECKOE JIaBJIEHUE MOJTydeHHOro pactsopa npu 17°C 66w10 2,026-10° [1a?

29. Kposs yTkoHOCa 3amep3aet npu -0,51°C. IIpuHrMas MIOTHOCTS IUIa3Mbl KPOBU
paBHOI1 1 r/cM®, paccunTaiite eé ocMoTrueckoe nasnenue npu 34°C.

30. BonHeblit pacTBOp anugaTHYECKOTO CIHUPTA, coAepKaiuii 6,55 r BemiecTBa B
500 r Boasl, 3amepsaer mpu - 0,53°C. O kakom crnmpre uuér peusr? Kakosa
MaccoBas J0Jisi COUPTa B BOJHOM PacTBOpPE, €CIM TEMIIEpaTypa €ro 3aMep3aHus
paBHa -26,96°C?

31. 64,8 T caxapossl pactBopeno B B 100 r H,0O. Ilnorrocts pactopa mpu 20°C
pasHa 1,024 -10° xr/m®. JlaBnenme mapa umcroit Bogsl npu 20°C cocrasnser
0,0231-10° [1a. Onpexenure: a) AaBICHUE Mapa HAJ PACTBOPOM; 0) OCMOTHYECKOE
JABJIEHUE ITOrO PacTBOpA.

32. [Ipu pacnpeznenenuu GpeHona Mexay BOAOH U OEH30JI0M MOJIyUEHbI CIeAYIOLIIEe
naunslie (C B kMoub/ M3):

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

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

Onpenenute kodhPUIMEHT pacripefesieHUsT U MOKa3aTelb CTENeHU B Gopmylie,
OIMKCHIBAIOIICH 3aKOH pACTIPEECICHHUS.

33. Koapdunuent pacnpenencuus stanona mexay CCly u Bomgoit pasen 0,0244.
KakoBbI Oy1yT KOHIIEHTpaluK (KMOJIb/ M) CIMPTA B PABHOBECHBIX PACTBOPAX, ECIIHU
0,1 moss cimpTa pacnpenensercs mexay 400 ma H,O u 600ma CCl, ?

34. KpuBasg naBieHuUsi mapa CMECHU BOJbl U a30THOW KHUCIOTBI MPOXOJUT Yepe3
MUHUMYM, COOTBeTCTBYIOIUN 68,4% (Macc.) a3oTHOM KucnoThl. Kak Ha3biBaeTcs
sTa cmech?  Kakum oOpazom OylneT MNpOUCXOIUTh IEPEroHKa pacTBOpa,
coneprkartero 25% kucnotel? B kakoM citydae MOKHO OyJI€T MOTYy4UTh O€3BOAHYIO
35. VYpenbHas snekTpuueckas npoBogumoctb pactBopa NH4sOH konuenrtparmeit

0,0109 xmons/m® cocraBmna 1,22 102 Cmmt | a mpu  0,0219 xmons/m®  ee



smauenne 1,73 102 Cm-m? . PaccuuraiiTe COOTBETCTBYIONIME  YKa3aHHEIM
KOHIICHTpAIUsIM ~ pacTBopa 3HAQYEHUSI OSKBUBAJICHTHBIX  AJIEKTPUUECKUX
MIPOBOANUMOCTEMN, CTENEHEW MUCCOUMAIMU M KOHUEHTPAllMM HOHOB THUIPOKCHUIA.
Onpenenure TakKe 3HAUYCHHE KOHCTAHTHI JIUCCOLMAIIMU JAHHOTO 3JIEKTPOJIUTA.
st NH,OH 4, = 27,1 Cm-M? -kmoub ™.

36. BprunciauTe KOHLEHTPALMIO HOHOB BOI0POia U PH BOAHOr0 yKCYyCHOM KUCTOTHI
80. Tox cumoit B 1,5 A npoxoaut depe3 pactBop CuSO4 B TeueHUe BYX 4YacoB.
KakoBa Macca BbIJIeIMBILICHCS MEIH, €CIIM BBIXOJ IO TOKY B MPOIECCE COCTABIISET
87%?

37. Ilpu padpuaupoBanuu Meau Tok cuioii B 50 A Beienser 3a S yac 0,281 kr meu.
KakoB BbIXOJ TIO TOKY B 3TOM Tiporiecce?

38.  DnexrTponBwkyiias cuiga oaneMmeHTa fxobu — JlaHWdnsa, B KOTOpPOM
KOHILEHTPAllMM HOHOB MeIM M LUHKa oauHakosbl, npu 18°C pasma 1,10 B.
Berunciure DJIC menu, B KoTopoi koHueHTpamus Cu?* pasma 0,0005, a Zn?*

cootBeTcTBeHHO 0,5 MOJIB/IMS.

39. OJ1C uenu:
Cranpaprtasiii | KCI Kenynounsiii | Bomopoausii
BOJIOPOAHBIN | (HACHILL. COK BIEKTPO/I
DIEKTPOL

paBHa 0,082 B. Onpenenure pH xemyq0uHOTO COKA.

40 — 44. TlpuBenure CXeMy SJIEKTPOXUMHUUYECKOTO (TalbBAHUYECKOT0) AJIEMEHTA
(Tabm. 5) m paccMoTpuTe peakiuu Ha 3nekTpoaax. Paccuuraiite 3naueHus D]IC,
MaKCUMAaJbHOW 3JEKTPUYECKON pabOThl M KOHCTaHThl PaBHOBECHS Mpolecca
(yciioBUsI CTaHIApTHBIE). 3HAYEHUsI CTAHJAPTHBIX JJIEKTPOJHBIX MMOTEHIIMAJIOB

MeTaJuIoB MpuBeeHbl B Ta0M. 3 [Ipunoxenus.

Ta0Omnuma 5
3amaua DJIEMEHT
40 Mg — Cu
41 Li—Ag
42 Fe — Hg




43 Al-Cu
44 Cr—Hg

45. wunakoBeiii anektpoa mnorpykeH B 0,1 H ZnSO,. Belunciaure, HaCKOJIBKO
W3MEHHUTCS TIOTEHIMAN IMHKa, eciu pactBop ZnSO, paszbaBute B 10 pas,
MPENOJIOAKUB CHAYalla, YTO KaXKyIasiCsl CTENEHb MUCCOLUAIIMU NP pa30aBiIeHUN
kase

HE U3MEHSIETCH, a 3aTeM, YUUThIBasl, uto «,,, 114 0,1 H pactBopa paBHa 0,40, a i

0,01 u— 0,64.
46. Kakosa DJIC uenu:
Bonopoansiii |0,5 M mypaBbuHasi| |1 M ykcycHas | Bomopoanslii
BIEKTPOL KHCJIOTA KHCJIOTa AIEKTPOJ,

€CJIM HE IPUHUMATh BO BHUMaHKe TudPy3nonHbli noTeHnuan? Koncranra
JUCCOLUAMYI MypaBbUHOM KucioThl 1,77%1071°, a ykcycnoii 1,8%107°,

477. AKTUBHOCTh aTOMOB I10JIOHUS 3a 20 1Hel cCHU3UIUCh Ha 9,75 %. Cuuras
pacriaji oJIOHUsST peaKUei MepBOTo MOPsAKa, HAMIUTE KOHCTAHTY CKOPOCTH U
nepuoJ noJrypacnaja.

48. Tlpu xpaneHun OuoIperapara yCTAaHOBJIEHO, YTO KOHCTaHTa CKOPOCTH €ro
pasnoxenus mpu 20°C cocrasuser 1,5-10° ¢l Onpenennte cpok XxpaHeHus Karcy
ouonpenapara (Bpems paznoxeHus 10% BeliecTBa) mpu 3Toi TeMrepaType.

49. NMeroTcd cienyrolye JaHHbIE, MOKa3bIBAIOIIME 3aBUCUMOCTh KOHIEHTpAUU

HCXOJ/JHOTO BEIIECTBA YK30TEPMHUUECKON PEaKiMi OT BPEMEHHU:

t, MuH 0 10 20 30

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

Onpenenute NOpsIA0K KHHETUYECKOTO YPABHEHUS PEAKIINH.

50. PactBop caxapossl KoHueHTpanueir 0,3 mons/nm® B Teuenue 30 muH
unBeptupyercs Ha 33%. Uepes kakoe Bpemsa uHBeptupyercs 78% u 90% caxapa?

51— 55. B Tabn. 6 nmpuBeaeHbI 3HaYCHHS] KOHCTAHT CKOPOCTEH peakuuu k, u k, mpu

TeMmrepatypax t,u t,. BeluMcauTe KOHCTAHTY CKOPOCTH 3aJaHHOW peakiuu Mpu



TeMIiepaType t, M OmpeaesuTe, CKOJbKO BELIECTBAa MpPOpearupoBajgo K MOMEHTY

BPEMEHHM 7, €CIIM HadalbHas KOHIEHTpauus Bemectsa C,(monbs/M®). HauanbHbie

KOHLOCHTPAIWU PCATUPYIOIMUX BCIICCTB OAMHAKOBLI; ITOPAJOK PCAKIIUN CUUTATD I10

MOJICKYJIAPHOCTH.
Tabmuma 6
3anmaua Peaxmus t1’ oC kl tzy OC k2 t3,OC T, MUH CO
51 |2HI=Hy+ 1, 356 |8,09-10° | 389 | 0,00058 | 374 68 2,5
52 | 2NO + O,=2N0O, 0 0,00363 86 0,0112 50 40 15
53 [2NO;=2N0O + O, 600 83,9 640 407 620 60 2,0
54 |(CH)s— CHs— | 560,2 | 0,00687 | 6502 | 0,146 |590,2| 40 |152
CH = CH2
55 |COCl,CO +Cl, 382 0,5310 472 67,7 410 10 0,8

56 — 58. Onpenenute rpadhuyecKuM CrocoOOM PHEPTUIO AKTUBALUUA PEAKIUN T10

JAHHBIM, MTPEJCTaBICHHBIMU B Ta0J. §

Tabmuua 8
3agaua Peaknus [TapameTpsl
56 Cu + (NH4)2S,05 = t,°C 20 40 60
CuSOQO4 + (NH4)2SO04 K*10° 9,6 186 82,86

t°C 150 200 250

57 2NOCI =2NO + Cl, K*10° 3,65 76,3 104,5
t,°C0 45 65

58 N2Os5=N;04+ Y2 O, 487

K*10° 0,0767 49,8

59. BBGI[GHI/IG AHTUOKCHAAHTA B CUCTEMY U3MCHHNJIO OHCPI'O aKTHBAIIUU ITPpOHCCCa

OKMCIIeHHs sx1pa Ha 9,6 kJ[k/Momb 1pu -7°C. Bo ckoJIbKo pa3 (M B KaKylo CTOPOHY)

AHTHUOKCHUJIAHT U3MEHMJI CKOPOCTH mpoiiecca?

60. Bo cKoJIbKO pa3 BO3paCTET CKOPOCTh PEAKIIMHU MPHU MOBBIIIEHUH TEMIIEPATYPhI

or 20°C no 120°C, ecnu sHeprus akTMBaLUK peakuuy paBHa 125,61 kJx/Monb?

CormnocraBbTe 3TO MOBBIIICHHE CKOPOCTH C PACCUMTAHHBIM 1O ypaBHEHHIO BaHT-

['odda mpu ycinoBum, 4To TEMIEpaTypHbIi KOAQPUIIMEHT peaKkIuu paBeH JBYM.




61.. Jlenatypaiusi HEKOTOPOTro BHpYca SBISETCS MPOIECCOM MEPBOTO MOPSAKA C
sHepruei aktuBamuu 630 k/Ix/MoIb, nepuo nosypacnana supyca npu 30°C pasen
5 wac. Uemy paseH nepuon nonypacnaga npu 50°C?

62. B tabn. 7 npuBeAeHbI 3HAYEHNU KOHCTAHT CKOpPOCTEe peakuuu k, u k, mpu

TeMreparypax tu t,. BeluncinTe KOHCTAaHTYy CKOPOCTH 3aJlaHHOW PEAKLUH IpU
TeMIeparype t,; M ompeneinTe, CKOJIBKO BEIIECTBA IIPOPEArupoBaj0 K MOMEHTY
BPEMEHHM 7, €CIM HadalbHas KOHIEHTpanus BemecTtsa C,(momns/m®). HauanbHble

KOHLOCHTPAIUHU PCATUPYIOIMUX BCIICCTB OAMHAKOBLI; ITOPAJOK PCAKIIUU CUUTATD I10
MOJICKYJIAPHOCTH.

Tabmura 7
3asaua Peaxius t1, oc k1 tzy oC kz t3'0C T, MUH Co
48 [2HI=H,+ I, 356 |8,09-10° | 389 | 0,000588 | 374 68 2,5
49 | 2NO + 0O,=2NO0O, 0 0,00363 86 0,0112 50 40 15
50 [2NO;=2NO0O + 0O, 600 83,9 640 407 620 60 2,0
51 |(CHis— CHs— | 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. BBegeHrne aHTHOKCHIAaHTa B CUCTEMY M3MEHHUIIO SHEPTUIO aKTUBAIIMH IIpoliecca
OKMCIIeHH s sxHpa Ha 9,6 kJ[x/Momb 1pu -7°C. Bo ckobKo pa3 (M B KaKylo CTOPOHY)
AHTUOKCHUJIAaHT U3MEHWJ CKOPOCTH Iporecca’?

54. JleHatypauusi HEKOTOPOTO BUpycCa SIBIIIETCS MPOLIECCOM MEPBOIrO MOpsJKa C
sHeprueii aktuBanuu 630 kJIx/Moub, nepro nosypacnana supyca npu 30°C pasen
5 wac. Yemy paseH nepuon nonypacnaga npu 50°C?

55. PaccuuTaiite, Kakoe KOJUYECTBO AKTUBHUPOBAHHOIO YIS HEOOXOIHUMO IS
ouricTku 500 M3 CTOYHOI BOJBI OT COCAMHEHUN PTYTH C KOHLICHTPAIUE

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

0,005 mr/am3. ¥V nenbnas ancop6uus pryTu Ha yrie pasaa 0,016 mr/r.

56. OO6mas MoBepXHOCTh aJbBEOJI JICTKHUX YEJIOBEKA COCTABIISICT B CPEAHEM

92 Mm% Kakoe 4MCIO MOJEKYJ KHMCIOPOJAA MOXET —aIcopOMpOBAaThCS HA DTOH
IIOBEPXHOCTH, €CIIU IUIOMIA/b, 3aHMMAaeMas OJHOM MOJICKYJIOi KUCI0pOIa, PaBHA
21:10%° M?? PaccunTaiite BeNMUUHY YAEILHON aicopOLHUU KHCIOPOAA B MOJIB/ M2,

57--62 . TlpuBectu GhopMyITy MHUIIEIUIIBI 30JIs1, IOTYUYEHHOTO P CIMBAHUU BO/I-
HBIX PacCTBOPOB BellecTBa A 1 HEOOBIIOTO N30bITKA BelecTBa B (Tab:a. 8). Kakue




WOHBI B IAaHHOM cITydae SIBJISIFOTCS IoTeHInanonpeaenstomumu’? Kak pacnpene-
JISTFOTCS IPOTUBOMOHBI MEXTY afCOPOITMOHHBIM U AN( G y3ruoHHBIM ciosiMu? K
KaKOMY 3JIEKTPOTy OYIyT IBUTATHCS KOJUIOWIHBIC YACTHUIIBI 3TOTO 30715 TIPH
anekrpodopese? [IpousBeneHus: pacCTBOPUMOCTH MaJTOPACTBOPUMBIX BEIIECTB
MpUBEICHBI B Ta0JI. 9

Tabmura 8
3agaua A B
57 AgNO:; KzS
58 NaOH Be(NO03),
59 BI(N03)3 NaZS
60 K>S Hg(NOs),
61 Pb(N03)2 N3.3P04
62 TI N03 chr04
Tabmura 9

[IpousBeaeHus pacTBOPUMOCTH MAIOPACTBOPUMBIX BemecTB npu 20°C

AGS 6,0-10°%0 HgS 1,6:10%
BC(OH)z 6,3-10'22 Pbg(P04)2 8,0'10'43
Bi,S;3 1,0-107"2 T1,CrO4 9,8:10%

63. 301b HOAMAA cepedpa MMoayYeH IPH IOCTENEHHOM Jo0aBieHnH K 20 cm®

0,01 M pacrtBopa noauaa kamus 15 cm® 0,2%-noro pactsopa HuTpara cepebpa. Ha-
nucath (HopMysTy MUIEIUIBI 00pa30BaBIIETOCS 30JI1 U OMPEACIUTh HaIlpaBlICHUE
JIBIDKEHUS €r0 YacTUIl B AJIEKTpUYECKOM MoJe. [ImoTHOCTh pacTBOpa HUTpaTa ce-
pebpa paBHA €IUHUIIE.

64. Berauciure 1o ypaBHEHHIO CEIMMEHTAIMH THAMETP YaCTHIL CEPhI, OCETAFOIINX
B BOJIHOM cpejie, NPH YCIOBHMH, 4TO CKOPOCTh ocelanus pasHa 3,24-10° m/c, a
nocrosuaHas Ctokca 1,1-102; Ha30BHUTE cUCTEMY, K KOTOPO OTHOCHTCS I10
pa3Mepy YacTHIl JaHHAs JUCTIEPCHS CEPHI.

65. Vcnonb3ys ypaBHEHHE CEIMMEHTAIMOHHO-TU(PY3MOHHOTO paBHOBECHS,
paccuuTaiiTe BBICOTY HaJl IOBEPXHOCTHIO 3€MJIU, HAa KOTOPOii urco Jactul B 1 M3
a’p030J1s YTOJIbHOM MBUIM YMEHBIIUTCS B 4 pa3a, eciu paanyc chepruuecKkux
qacTtur coctasisier 108 M, miotHOCTS wacTum — 1,2 r/cM® ; MIOTHOCTHIO BO3yXa
MO>KHO TIpeHEOpeUb.

66. I[Ipu ynpTpaMUKpPOCKOIMYECKOM HCCIEA0BAHUHU TUIPO30IIsl cepedpa B KIOBETE
womaneio 5,4-10% m? u rmy6unoii mydka ceera 2,5-10* M nogcunrano



2 vactuupl. Paccuntars cpeHIow0 AIuHy pedpa yacTull, NpuHUMas ux Gopmy 3a
Kyouueckyro. Konnentpanus 3oms 20-1072 kr/m3, I1oTHOCTS cepedpa

10,5-10% kr/m®.

67. Kak u3MeHUTCS UHTEHCUBHOCTB PAaCCESHHOTO CBETa, €CIU (PPYKTOBBIN COK,
ABJISTFOLIUAKCS JUCTIEPCHOM CUCTEMOM, MTOJIBEPTHYTh BO3JCHCTBUIO CBETA JJIMHOM
BOJIHBI 430 HM 1 680 HM COOTBETCTBEHHO?

68-72. [Ipu uccnenoBaHuu 3011 METOJIOM IMMOTOYHOU YJIBTPAMUKPOCKOITHH
Jlepsruna — Bnacenko B 00beMe 3051 V M3, IPOTEKIIEM Yepe3 CUETHOE TI0JIE
MUKPOCKOIIa, IOJICYUTAHO N yacThll. Onpeaenure CpeaHuil pasMep 4acTul 1o
JTaHHBIM Ta0m. 11

Tadomumal 0
3amau | Xapakrepuctuka |\V-10%, C, p-103, |Cpennuit
a 30115 Mo n kr/m® |kr/m® |rwm |
68 |Macusaublii Tyman 1,33| 50 |25.10° 0,9 |[Pamuyc
69 |T'maposomns cepbl 2 100 |6,5-10° 1 |«
70 |BopsHoii Tyman 3 60 |[15.10° 1 |«
71 |T'mapo3zons 30710Ta 1,6 70 7-10°C 19,3 |Pebpo kyba
72 |MacnsHslii TyMaH 1,5 53 [21.10° 0,92 | Panuyc

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

74. DNEKTPOKUHETUYECKUN MOTEHIIHAI 30J151 alleJIbCHHOBOT'O COKa paBEH

0,05 B. Onpenennute CKOPOCTh U ANEKTPOKUHETUYECKYIO MOJIBUKHOCTD YaCTHIL
chepuueckoit Gopmbl, eclii AUAJIEKTpUUYECKasi IPOHUIIAEMOCTh paBHa 54,1,
npunoxxenHas BHemHss DJ{C 120 B, paccrosiane mexnay snekrpogamu 0,40 M,
BaskocTh 4,5-103 Ia-c, a kosdduument dpopmel yactu pasen 0,67.

75. Onpenenurte MOPOTr KOATYJISIUU 30511 OKCUAA AJIFOMUHMS, €CJTH TOT
npolece NPOMCXOAUT IpH no6asienun 50 cM® XpomaTa Kajausl KOHIEHTpaLueit
0,01 xkmoms/M> k 1072 M3 30m11.

76. 301b TUAPOKCUAA MEIH MOJTy4YeH npu ciuBanuu 100 em® 0,05 1 pacTtBopa
rugpokcuaa Hatpus u 250 cm® 0,001 1 pactBopa Hutpara meau (11). Kaxoii u3
anextponutoB: KBr, Ba(NO3)2, MgSO4 mim AlCl; OyneT uMeTh MUHUMAJTbHBIH
opor

77. CxkoabKo BOJbI TOTTIOTUT 0,2 KT JKeJlaTUHA MPY CTETICHN HaOyXaHUsl, PaBHOM
500%? Ilpy Kakux yCIOBHSIX MOXHO TOJYYHUTh UCTHUHHBIA pAacTBOp XKEJIATHH B
BozE?

78. Omnpenenurte, CKOJIbKO O€H301a MOTIOTUT S KT HaTypajbHOrO KaydyKa, €Cliu
cTeneHb ero Habyxanus paBHa 320%? [louemy kaydyk U pe3nHa HaOyXaroT



79. Omnpenenute kodpdunuent nuddys3un caxapossl CioH22011 mpu 15°C.
[InotHOCTH caxapa 1,587-10° kr/m3, Baskocts pactBopa 0,001 Ila-c, monexyry
caxapa MOXHO paccMaTpHUBaTh Kak C(HepHUECKYIO.

80. PaccuuraiiTe MOJIEKYJSIPHYI0 MacCy IMOJVMBUHWIALIETaTa B AalETOHE,
MOJIb3YSCh JAHHBIMU BUCKO3UMETPHUYECKOTO METO/A:

KonuenTpanus pactsopa C, kr/m® 1,0 3,0 5,0 7,0

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

81. OHpeI[eJ'IHTe MOJICKYJIAPHYIO MACCy 3TUJINCIIIKOJIO3BI B TOJIYOJIC, UCIIOJIb3YA
AaHHBIC BUCKO3UMCTPHUYCCKOI'O MCTOJA:

KonuenTparus pacteopa C, kr/m® | 2,0 4.0 6,0 8,0 10,0
[TpuBeneHHas BA3KOCTD Ty, /C 0,163 | 0,192 | 0,210 | 0,240 | 0,263
KoHcTaHTHI k=118-10° o = 0,666

82. OHpGI[GJII/ITe MOJICKYJIIPHYIO MACCY IIOJIMaMHAa B M-KPC30JIC, ITOJIb3YiACh
OKCIICPUMCHTAJIbHBIMU JAHHBIMHA MCTOda YJII)TpaIIGHTpI/I(i)YI‘I/IpOBaHI/IHI

Konuenrpanus pactsopa C, kr/m° | 0,5 1,0 1,5 2,0 3,0 4.0
Koncranra ceqpuMmenTanuu S 0,526 (0,444 0,426 |0,376 |0,325 (0,283
KoHcTaHThI k=81,7-10"° B=0,45

Pacuetsl mposectn 1o ypasHeHumio So = KMB rme Sy — komncranta
CeIMMEHTAITMH TIpU OECKOHEYHOM pasBeacHuH, T.e. ipu C — 0.

HPUMEPBI PEHIEHUSA TUIIOBBIX 3AIAY

3apaua 1. Onpenenute AH, AU, AF, AG, AS npu cTaHIapTHBIX YCIOBUSX IS
peaKIuu
C,oH; + 2H,0(x) = CH3COOH(x) + Ho.

HCO6XOI[I/IMBIG JAaHHBIC B3ATb U3 CIIPABOYHHUKA.

BermecTBo C2Ha(1) H>O(x) CH3COOH(kx)  Ha(r)
AH?’298-1076,I[>K/KMOJIB 226,910 -286,043  -487,367 0

Soes .10°°, Jx/(kmonb-K) 200,963 69,990 159,943 130,680



Pewenue. Omnpenensem termioBor »bdexkr peakumu npu 298 K,
BOCTIOJIb30BABIINCH CIIEACTBHEM U3 3aKoHa ['ecca:

A1_1298 =X (AH (2)98 )06p.npoz[.pea1<u1/11/1 -2 (AH (2)98 )06p.1/1cx.pea1<unn =
= [(-487,367) — (-2-286,043 + 226,910)]-10° = -142,191-10° Jl/kMob,
AU = AHogg — pAV = AHy9s— ANRT.

[Tpu pacuere AU yduTBIBAIOTCS CTEXHOMETPHUYCCKUEC KOI(P(PHIIUEHTHI TOJIBKO
ra3000pa3HbBIX BEIICCTR:

An=ny —nc, =1-1=0.

o _ o .
CrnenoBatenbHo, AH g5 = AU5gg;

ASSQS = 2(8898 )npon.peal(uym _2(8298 )ch.Bemech =
= [(130,680 + 159,943) — (200,963 + 2-69,990)]-10° =
= -50,023-10° JIx/(kmonb-K);

AG =-142,191-10° — 298(-50,023-10%) = -127,284 JI:x/KMOIb.
CnenoBartenbHo, AFgs = AGagg = -127,284-10° Jx/kMoutb. Peakuus BO3ZMOXKHA.

3agaua 2. Beruuciaure cranmaptHyro sHepruto ['mb66ca AG° m ompenenuch
BO3MOYKHOCTH CAaMOIIPOM3BOJILHOTO TPOTEKAHMS PEAKITHH:

CsH1206(Bom) + 604(T) = 6CO4(T) + 6H,0(K)
AGS,, kili/moms  -917,0 0  -39437  -237,23

N3menenue sneprun ['m60ca peakiuy BEIYUCIUM 110 hopMyJIe:

AG’ =3vAG] - ZvAG],

B oOpaTHOM HampaBIeHUN CaMOIIPOU3BOJIBHO MPOTEKATh PEAKITUS HE MOYKET, HO
oHa wuaér mojx AciictBueM OSHeprur CojHIIA B MPUCYTCTBUHU  XJOpoduinia
(boTocunTeE3).

3amaya 3. Omnpenenute M3MeHeHUE HJHTponuu mpu nepexojae 2 kr HO
p = 1,0133-10° I1a B map. Y aenbHas temnora ucnapenns | = 2260,98-10° x/kr.
Pewenue. AS B ipouiecce (pazoBoro nepexoa noACUUThHIBaETCA 10 Gopmysie
AS = L/Tun,



rae L — remtora ucnapenust 2 xr Boabl. CneaoBaTelbHo,

L = 2-2260,98-10° = 4521,96-103 /T,
3
Ag = 492196-107 12,123-10% JIx/K.
273+100

3agaua 4. [Tpu 400°C 2,5 r COCl,, wactuuno muccoruupyromuii Ha CO u Cly,
sanuMaer o0béM  1,7-10° M3, nmaBnenme 1,01325-10° Ila (1  atm).
Paccunraitectenenb AUCCOLMALIMY Ol U KOHCTAHTY paBHOBecus K.

Pewenue.
COCl, «» CO+Cl,
1-a a o
pV = nRT,;

1,7-103-1,01325-10° = n8,314(400 + 273)10%;
L7 :107°.1,01325-10°
8,314-673-10°

=0,0308-10"° kMO,

Momspnas macca COCl; paBra 99, T.e. B cucteme docrena % (1— o) Mosb uH

é(l—a)l0_3 kmoiib, a CO u Cl, mo Eoc MOJIb WUJIN EOL .10~ kMoOJIb.
99 99 99

Jl1d onpenenienus oL COCTaBIISIEM YpaBHEHHUE

%(La% 2%& = 0,0308(0,0308:10° kmouB).
25 25 25 25 25
———a+2 =—+

o o =0,0308;
99 99 99 99 99

©0,0308-0,02525 0,00555

= =0,220.
0,02525 0,02525

Omnpenensiem K.
Posu = Pcoct, T Pco T Pci,

TI€ Posm — OOmee nasneHue pasHo 1,01325-10° Ila. Yucno momeil mocine
JTUCCOITHAITIHU N PaBHO:
n=1-a+a+a=1+a.

HaXOI[I/IM mapuouaJibHbIC JAaBJICHUA KOMIIOHCHTORB!



Pco = pCI2 = 1+ po6u1;

« Pedor __olulro) ot
2 Mo
P Peoc, @+ a)z(l—oc)po6m 1- :
2
:%021,01325-105;
1-0,220
5
K, = 0.0484-101325-107 _ ; 95153.10° = 5154 ITa.
0,9516

3agauva 5. Berurcnuth gaBiienue napa 10%-ro pactBopa moueBuHbl CO(NHS>);
npu 50°C. JlaBnenne napos Boasl mpu 50°C pQ =12 320 H/m?.

Pewenue. CornacHo 3akoHy Payisi OTHOCHUTENBHOE TOHMKEHUE TABJICHUS TTapa
pPacTBOPUTENSL HAJ PACTBOPOM PABHO OTHOIICHHUIO YMCJIA MOJEH PacTBOPEHHOTO
BEILECTBA K CYMME YHUCJIE MOJIEH pacTBOPUTENSI U pACTBOPEHHOTO BEIIECTBA!

0
Pa—Pa _ Ny
0 - NB’
pA na+nb

r7e Pa — JaBIEHHE apa Hajl YMCTHIM PACTBOPHUTEIEM IIPH JAHHOW TEMIIEPAType;

pA — NapuualibHOE JABJICHHE Mapa pacTBOPUTEISI HAJ PAaCTBOPOM IPU TOM ke
TeMIEepaType; Np — YUCIO MOJIEH pacTBOPEHHOTO BELIECTBA; Ny — YUCIO MOJIEH
pacTBOPUTEIIA.

B 100 r 10%-ro pactBopa MoueBUHEI coaepkuTcs 10 r moueBUHBI ¥ 90 T BOBI:

OmpenenseM 4ucio Mojiedl ModeBuHBI (Np) U Boabl (N;) B 100 r 10%-ro

pacTtBopa.

ng 22—8:0,167 MOJIb; N, :%:5 MOJIb.

N3 3axona Payns cnenyer, 4yTo

(6]
o PaAN, 12320-0,167
—pS ——Ab 12320
Pa=Pa= +n, 5167

=11922 H/m>.

a

3amauya 6. Boiuucnure temmepatypy 3amep3anus 15%-ro pacTBopa caxapa B
BoJIe. MoJIsipHOE MOHMKEHUE TEMITEpaTyphl 3aMep3anus paBHoO 1,86 rpaa/mMoib.
Pewenue. IIpuMensieM KprOCKONIMYECKOE ypaBHEHNE Payis

M = gR 1000/(GAT),



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

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

Temneparypa 3amep3anus uuctod Boabl 0°C. CnegoBaTenbHO, TEMIIEpaTypa
3amep3anus 15%-ro pacTBopa caxapa paBHa:
0-0,96° =-0,96°C.
C =1,03-10* monp-2.

3amaya 7. ['aibBaHUYECKUH JIIEMEHT COACPKUT MEIHBIN ((pgu2+ fow = 0,337 B) 5

KaJIMUEBBIN ((p?: 2 /g =—-0,403 B) anektpoasl. IlpuBenure  ypaBHEHHE,

BbIpaXkaromiee 3aBUCMMOCTh OJIC OT AaKkTHBHOCTM HMOHOB, YCJIOBHYK 3aluCh
raJbBaHUYECKOIO JJIEMEHTA M YPAaBHEHHE IIPOTEKAIOUIEH B TaJbBAHUYECKOM
ayieMeHTe peakuuu. Paccunraiite MakCMMalbHYIO padoTy IMpolecca U KOHCTAHTY
paBHOBECHS.

Pewenue. Ha anexkTposax nmpoTeKaroT MpOLECCHI

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

ypaBHeHI/IH AJI1 QJICKTPOAHBIX ITOTCHIIUAJIOB TAKOB!:

0 RT | _ 0 RT |
Peazt jcd = Peg+ /ed +E Nacge:s Peuztjou = Pev/cu +E Nag e

PaznocTth QJICKTPOAHBIX ITOTCHOMWAIIOB MOKHO ITPCACTABUTL IBYMS criocobamu:

RT, 8.

_ _ _|..0 0 N Cd-" .

El - (pCd2+/Cd (PCu2+/CU - ((PCd2+/Cd (PCU2+/CU )+ 2': In acu2+ y
B _ 0 0 RT aC 2+

E2 = (pCu2+/CU - (PCd2+/Cd - ((pCu2+/Cu - (PCd2+/Cd )+ E In aC:2+ .

IIpaBunbHOM ABIISIETCA BTOPAs 3alUCh, TAK KAK € COOTBETCTBYET yCIOBHUE:

0_ 0 0 _
E"= Pevz/ou T Peo?/ca = 0,74 B>0.

Y cloBHAas 3aMUCh FalbBAHMYECKOTO HJIEMEHTA, OTBEUYAIOIIAs STOMY YPAaBHEHHIO,
umeer cnenytommii Bug: Cd|Cd?'||Cu?*|Cu. YpaBHeHMe XMMHMYECKOH peakIuu
takoBo: Cu?* + Cd = Cd?* + Cu.

CuuTas, 4TO peakiys B >JIEeMEHTe IPOTEKAeT B PABHOBECHBIX YCIOBHSX,
OIIpeENIIM €ro MaKCUMAJLHYIO IEKTPUYECKYI0 paboTy:



Wax = NFE,
rae E — 9JIC peakuuu; N — 4uciio nepexoasuumx 3MeKTpoHoB; F — uncino dapajes, paBHOE
96 500 Kn/momb.

Wiax = 2 - 96 500 - 0,74 = 142 820 (JI>x/monb) = 142,82 (x/I»x/MO7Bb).
Koncranty paBHOBecus peakuuu K onpenenum 1o ypaBHEHUI0 H30TepMbl BaHT-
['odda ayia craHAapTHBIX YCIOBUIA:

Whax = AG® = RT InK = 2,3RT IgK,
rae AG® — u3menenue 3Hepruu ['md6ca.
s 298 K

gk Voo 142820 o000
23RT 2,3-8,31-298

K=10%%=119.10%

2’3% =0,059 mpu T =298 K;

 ©% 0% — By 0,6994-0,3369-0,15

3,60.
0,059 0,059

pH

3agaua 8. OOpasoBanue ¢ocrena o ypasuenuio CO + Cl, = COCI; sBasercs
peakuueit OMMoneKyIapHoil. PaccunTarh KOHIIEHTpaLuio pocrena yepes 2 4 nociie
HayaJla peakluu.

Bpewmsi, Mun 0 24 42
Konuentparus CO nmu Cla, kmons/M® (Ceg = CC|2) 0,0187 0,0173 0,0164

Pewenue. KoHCTaHTY CKOPOCTH ONIPENEIISiEM 110 YPABHEHUIO

1 X
t aa—x)’
rac - BpEM:; X — UIBMCHCHHUC KOHIICHTPAILINN,; 4 — HaYaJIbHAad KOHICHTPpA .

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

L= 1 00014 _ 0,180 m*/(MuH-KMOIB);
24 0,0187-0,0173
1 0,0023

k, =—- =0,179 m*/(mun-KMOIB);
42 0,0187-0,0164

k = 0,18 m*/(mun-kMoib) = 3102 M%/(Mob-C).



N3 YpPAaBHCHHA KOHCTAHTBI CKOPOCTHM HAXOAUM H3MCHCHHC KOHICHTPAIlUU
HCXOOHBIX BCIICCTB X, pABHOC KOHICHTPAIUN (bocreHa:

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

=0,00544 xmonn/M°.

Yepes 1Ba yaca KoHIEeHTpaus (ocrena crana pasaoi 0,0054 kmons/MC,

3amauya 9 KoHcTaHTa CKOPOCTH PAa3JI0KEHUS H3MEHSETCA C TEMIIepaTypoil
CJIeTyIOITUM 00pa3oM:

t, °C 25 45
K, munt 0,0093 0,0342

Brrancnure 3HEpruro akTUBauuy U KOHCTaHTy ckopoct npu 30°C.
Pewenue. Onipenenenne 3HEpruy akTUBALMU BEJAEM 110 YPABHEHHUIO AppeHUyca:

2,3lg ﬁ = A(i - iJ
Ky T, T
rae A — KOHCTaHTa ypaBHEHUsI AppeHuyca.

Ouneprus aktuBanuu E, = -AR
PemmB ypaBHEHHE OTHOCUTEIBHO A, TTOIYYUM:

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

E, =8,314.8088 = 67 247 JIx/mMomb.

Ha ocHoBanuu Toro e ypaBaenus, npunss T1 =298 K, T, =303 K, k; = 0,0093 u
A =-8088, noxyuaem

g Kaos = — 8088-5 | 5968=-21627;
2,3-298-303

k303 = 0,0145 MuH "L,

3agaya 10. BpluucnuTh SHEPrHI0 aKTUBALMM THIPOJIM3a ATHJIAIeTaTa B
mieniounoM pactope (10°C — 45°); remneparypublit ko3 duunent peakuuu y =1,9.



Pewenue. 3aBUCUMOCTb KOHCTAHThl CKOPOCTHM XUMHYECKONW pEaKkUMHU OT
TEMIEPaTypbl BbIpaXKaeTcss MNpUOMMKEHHBIM mpaBwioM Bant-I'opda (3.3).
[IpencraBuM ero B ypaBHEHHE B JIorapupmMuueckon hopme:

k, t,—t
In -2 =-2_"1lny.
K, 10

BriBeniem pacuétHyto popMyIty Ui SHEPIUH aKTUBALIUH, UCTIOJIb3Ys YPaBHEHUS

Bant-T'odda u Appenuyca:

RT,T,Iny

10
HOI[CTaBI/IB B IIOJYYCHHOC BBIPAXKCHHUC H3BCCTHBIC IIO YCJIIOBHIO 3aJda4H
3Ha4YCHMA, BbIYUCIIMM:

E,=

8,31 Jlk/(momb - K)- 283 K-318 K-In19
: 10
=48 001 Jx/monb ~ 48 kJI)K/MOJIb.
E.~ 48 xJI>x/MoIb.

E

3agaya 11. Ha ocCHOBE ONBITHBIX [AHHBIX, IOJYYEHHBIX IPU H3yHYCHHH
ancopOuuu yriem OeH30MHOW KHCIOTHI M3 pacTBopa ee B OeHzone mpu 25°C
OnpeaenuTh rpaduyeckd KOHCTaHThI oL ¥ 1/n B ypaBHeHun Dpeiinnxa:

C, moss/cm®0,006 0,025 1,04 0,118

L,MMOHL/F 0,44 0,78 1,04 1,44
m

Pewenue.  JIna  HaxoXAEHUS  KOHCTAHT  YPAaBHEHUS  MCIOJIb3yEM
aorapupmMuyeckyro Gopmy ypaBHenus Opeiinmxa:

ba=@1:@K+i@C
m n

IJIe X — KOJIMYECTBO aJcOpOUPOBAHHON OEH30MHON KUCIOTHI, MOJIb; M — HaBecKa yris, T.
Haxomum norapudmer C u x/m:

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

X
Ctpoum rpaduk, oTKIaabIBas Ha ocu opauHaT Iy —, a Ha ocu abenucce Ig C.
m



Otpesok OA npezcrasisier codoit Ig K B ypaBHeHHH H30TepMbI acopOIuy, a
1/n sBnsercs tga. U3 rpaduka BumHo, uto Ig K = 0,53, cienoparensHo, K = 3,4; tga
=0,4040; 1/n~ 0,4; n~ 2,5.

Jlns nanHOTO ciny4dasi ypaBHeHue DpelHmxa MOKHO 3alucaTh Tak:

x/m = 3,4C%,

3amaya 12. Kakoii myTh NpoiAET yacTrIIa 30181 xKeje3a B dtuiaterare 3a 30 MuH
npu rpaguente notennuana 2-10° B/m, eciu M3BECTHO, 9TO (-MOTEHIUA YaCTHI]
xeneza paBeH 80 wmB. CgoiicTBa aucCHepCcUOHHON cpeapl  (dTUiIAleTaTa)
XapaKTEepU3YyTCAd CIAEAYIOIMMHA JAaHHBIMUA: OTHOCUTENbHAS JUAJIEKTpUYECKas
MIPOHUIIAEMOCTH paBHa 6, a BsizkocTh — 0,43 mlla-c.

Pewenue. N3 YpPaBHEHUS I'enpmronpa—CmMoIyXOBCKOTO TUISL
ANEKTPOKMHETHYECKOTO WM (-MOTEHIHAIA ONPEAETUM 3JICKTPOPOPEeTUUECKYIO
ckopocth U yacTuiy 30714:

_e-gE

n-f
]I € — IUDIICKTPHUYCCKAs IPOHUIIAEMOCTD CPEIbI; 1| — BI3KOCTH cpebl, [1a-c; E — rpaguant

norennuana, B/M; €0 — noctosHHas Bakyyma, pasHas 8,85-10712 d/u; f — kospdumuent

(OopMBI YaCTHULL.

U

Gs

[TpumMemM, YTO YaCTHIIBI 3015 Kenne3a UMeroT cdepuueckyro dhopmy (f=2/3) u
MOJICTAaBUM YHCIJICHHBIC 3HAYCHUS BETUYNH B YPABHECHHE:

U_8,85-10‘12-6-2-103

043105 23 80-10°%=29-10"° (m/c).

[TyTp wacTuir S paccuuTaem Mo ypaBHEHUIO:

S=U-1=2910°m/c- 30 - 60 c=0,052 m
S=0,052m=5,2 cm.

3apaua 13. Onpenenutb MOJICKYJISIpHYIO Maccy M, CHHTETHYECKOTO Kay4dykKa,
€CITU U3BECTHO, YTO XapaKTEPUCTHUECKAs BA3KOCTh €ro pacTBopa B xjopodopme [n]
=0,0215, xoHcTanThl ypaBHeHus Mapka—Xaysunka K = 1,85-10° u o. = 0,56.

Pewenue. JIna naxoxaenus M, ucnonszyeM ypaBHeHue Mapka—XayBUHKa

[n]=KM{.

Bsi3kocTh pacTBOpa noiaumepa siBIsieTCsl XapaKTepUCTUYECKOMH, T.€.

[n] = lim {ﬂ : 1} —~0,0215 Mm%k,
C-0 M, C



rZie 1 — BSI3KOCTb PacTBOpa: Mo — BI3KOCTh YUCTOI'O pacTBOputeis — xjopodopma; C —
KOHIEHTpaLKs pacTBOpa, Kr/m°,

[lepea TeM Kak NpUCTyNaTh K PEHICHUIO 337a4d, POBOAUM JorapuMUpPOBaAHUE
ypaBHEeHUs Mapka—XayBUHKA:

lg[n] = 19K + algM;

U TOJIBKO ITOCJIC 3TOIO peHII/IM €Iro OTHOCHUTCIIBHO Ing, d 3aTEM IMoACTaBUM HAHHBIC
3a1a4u.

_lg[n]-lg K tg0,0215-1g1,85-10~°
T a 056

gM, = 5,48.

CnenoBatenbHo, M, = 10°48 = 302 000.
PacyeTsl 3HaYeHWH MOJEKYJIAPHOH MAcChl IOJMMEPOB IO  METOXLY
yIABTPALEHTPUPYTUPOBAHUS OOBIYHO IIPOBOIAT MO YPABHEHHUIO

S, = KM?,

rne K u b — smompudeckne KOHCTaHTBI, Sp — KOHCTaHTa CEAMMEHTAIlMH B
yibTpaleHTpudyre mnpu OECKOHEYHOM pa3BEJCHUH. 3HAYCHUE Sp HAXOMIAT,
UCIIOJIb3YS JIMHEHHYIO 3aBUCUMOCTh Mexay 1/S u C — KOHILIEHTpaluen mnojimmepa
nmyTeMm noctpoeHus rpaduka (otkiaaeiBas 3Hadenust C mo ero abciucce, a 1/s — o
OpIMHATE M, MPOBOJAS TAKUM 00pa30M IMOITYUYEHHYIO MIPSAMYIO J0 MEepPecedeHs ee C
OpAMHATOM, HaxoAT 1/Sg). 3aTeM ypaBHEHHE JIOTapU(PMUPYIOT U, TTOJACTABIISIS Ty1a
U3BECTHBIC BeMIMHBI K, b 1 Sp, onpeaenstor mocneaosareabHo IgM, u M.



Ipuioxenue
Taﬁ.mzma 1. TepMOI[l/IHaMI/I‘leCKI/Ie BCJINMYHUHBI JISI HCKOTOPLIX 3JIEMCHTOB U COGI[I/IHeHI/Iﬁ
( AHY,; (06p) — N3MEHEHNE PHTATBINY (TEIUIOTHl 00PA30BaHMs) B CTAHIAPTHBIX YCIOBUSX; S5, - CTAHIAPTHOE 3HAYEHUE SHTPOIINK;

AG (00p) - crannapTHOe 3HaYeHHE Hepruu [ nboca)

Bemectso | AHZ,, (06p), Saee AG ° (06p), Bemectso | AHZ, (06p), Spes AG (06p),
k/>x/mMoub Jix/(mons*K) | KJDK/MOTIB k/[>x/Mo1b Jox/(mons*K) KL/ monb
C (rpadur) 0 5,74 0 Ca(OH)2(xp) -985.12 83,39 -897,52
Ha2 (1) 0 130,6 0 CaO (xp) -635,09 38,07 -603,46
O2(r) 0 205,03 0 HCI (1) -92,81 186,79 -95,30
Cl2(r) 0 222,98 0 CHa(r) -74,85 186,27 -50,85
CO (1) -110,70 197,48 -137,14 C2oH2 (1) 226,75 200,82 209,21
CO2(r) -393,51 213,66 -394,37 CaHa (1) 52,30 219,45 68,14
H20 (1) -241,81 188,74 -228,61 C2He (1) -84,67 229,49 -32,93
H20 (x) -285,84 69,95 -237,24 CH3OH (1) -201,00 239,76 -162,38
NO (r) 91,26 210,64 87,58 C2HsOH (1) -234,80 281,38 -167,96
NO: (1) 34,19 240,06 52,29 C2HsOH (x) -274,98 160,67 -174,15
SOz (r) -296,90 248,07 -300,21 CeHs (k) 49,03 173,26 124,38
SOz (1) -395,85 256,69 -371,17 CH3CHO (r) -166,00 264,20 -132,95
SOCl2 (k) -394,13 216,31 -321,49 CaCsz. -59,83 69,96 -64,85
MgCOs(xp) -1095,85 65,10 -1012,15 CsH1206(xp) -1275,0 212,0 -911,0
MgO (xp) -601,49 27,07 -569,27 C12H22011(xp) -2222,0 360,0 -1543,0




Taoauna 2. Teny1oTbl CrOpaHUs HEKOTOPBIX COCIMHEHNI B CTAHIAPTHBIX

YCJIOBHSIX
BemecTtBo AH e BemecTBo AH3
kJ[>k/MOJIb kJ[>k/MOJIb

CH4 (1) meTan -890,31 | CoHyN (1) -1768,15
CsH14(r) TeKkcan -4163,05 | nMMeTHIAMUH
CsHs (0x) OeH30m -3267,58 | CsHsN (k) -2755,16
CioHs (xp) HadTamua | -5156,78 | nmupunun
C12H22011(xp) CsH7N (k) annmuH -3396,2
caxaposa -5646,73 | CoHO (k) aTanon -1370,68
C3HgOs3 () rmumepun | -1661,05 | CeHgO (kp) dhenon -3063,52
CH4ONz3 (xp) C (xp) yrnepon -393,51
MOY€EBUHA -634,05 | H2(r) Bomopox -285,83

Tabaunua 3. CtanaapTHbIe 3JIEKTPOAHbIC MOTEHINAIbI

B BOIHBIX pacTBopax npu 25°C

DIIEKTPOL DIIEKTPOHAS peaKIUs 0’ B
Li*/ Li Li"+ e = Li -3,045
Ca®/ Ca Ca®™*+ 2¢ =Ca -2,866
Na*/ Na Na*+ ¢ = Na -2,714
Mg?*/ Mg Mg?*+ 2e = Mg -2,363
Al Al AP+ 3¢ = Al -1,662
Ti?*/ Ti Ti?*+2e =Ti -1,628
Mn?*/ Mn Mn?*+ 2e¢ = Mn -1,180
Cr?*/ Cr Cr**+ 2e¢ =Cr -0,913
Cr¥*/ Cr Cr¥*+3e =Cr -0,744
Zn**l Zn Zn**+2e =Zn -0,763
Fe?*/ Fe Fe>*+ 2e¢ = Fe -0,440
Cd?*/ Cd Cd**+2¢ =Cd -0,403
Ni%*/ Ni Ni?*+ 2¢ = Ni -0,250
Pb?*/ Pb Pb%*+ 2¢ = Pb -0,126
Fe3*/ Fe Fed3*+ 3¢ = Fe -0,036
2H*/ H, H*+ =% H, 0
Cu?*/ Cu Cu?+2¢ =Cu +0,337
Cu'/Cu Cu*+e =Cu +0,521
Ag*/ Ag Ag T+ e= Ag +0,799
Hg?'/ Hg Hg*+ 2e = Hg +0,854
Pt?*/ Pt Pt>*+ 2e = Pt +1,20
AU/ Au AUt + 3e = Au 1,498
Au*/ Au Auf+ 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 TEPMOANHAMUKH, IEPBOE HAYAJIO.
BuyTpenHss sHeprus u sHTansnus. Tepmoxumus. 3akoH ['ecca u cneacTBust
13 HETO. TepMOXMMHUYECKHUE PACUETHI.
3. Kasopumetpus. OnpenesieHne SJHEPreTHYeCKON HEHHOCTH MUILEBBIX
IIPOAYKTOB U TOILIHBA.
4. Bropoe Ha4aso TepMOAMHAMUKHA. DHTPOIHUS U TEPMOAUHAMUYECKAS
BEPOSITHOCTh cucTeMbl. JHeprus ['mo6ca u ['enbmronbia. Xumudeckui
noTeHuan. TepmoauHaMuyeckue pakTopbl, ONPEAEIISIONINE HAPaBICHNE
porecca.
5. Xummnyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS. Y paBHEHUE H30TEPMBI
Bant-I'opda. Xumnueckoe paBHOBECHE B T€TEPOTCHHBIX CHCTEMAX.
N3MeHeHne KOHCTaHThl paBHOBECUS ¢ Temneparypoi. [IpuHiun cmenenus
paBHoBecus Jle [laTense.
6. da3oBbie paBHOBecHs. [IpaBmiio ¢a3 ['n66ca. Ananus pa3zoBoil nUarpaMmsl
COCTOSIHUS BOJIBI.
7. 3axonbl Payns. D0ymIHMOCKONUS U KPUOCKOIHUS U UX PUMEHEHHE.
8. uddys3us u ocMoc B pactBopax. OOpaTHBII ocMOC. 3HaUCHHE
OCMOTHYECKOTO JTaBJICHUS ISl TEXHOJOTHYECKUX MPOLIECCOB.
9. B3anmuas pacTBOpuMOCTH kujikocTel. [lepBbiii 3akon KoHoBasosa.
JlucTuimnsanus TBOMHBIX cMeceil. PekTudukarus.
10. Bropoii 3akoH KoHoBasioBa. A3€0TpOIHBIE CMECH, UX IPUMEHEHHE U
METOJBbI pa3ae
11. 3akon pacnpenenenus Hepucra-Illunosa. Dxcrpakuust 1 (pakTopsl,
BIIMAIOLIME HA CTENEHb IKCcTparupoBanus. [Iponeccsl skcTpakuuu B

TCXHOJIOTHH.



12. PactBOpbI 2neKTponuTOB. [[punHBI OTKIIOHEHHS OT 3aKOHOB Payiisd u
Bant-I'odda B pacTBopax CHIIbHBIX 3JIEKTPOIUTOB. Criabbie 3JEKTPOJIUTHI.
3akoH pa30aBieHust OCcTBaNIbaA.
13. OcHOBHBIE MOJOXKEHUS TEOPUU PACTBOPOB CUIIBHBIX AIEKTPOIuTOB Jlebas
u [rokkens. AKTHBHOCTH, KO3(PUITMEHT aKTUBHOCTH, HOHHAS CHJIA PACTBOPA.
Pa
14. DeKTpONpOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB. Y ICJIbHAS U
SKBUBAJIICHTHAS! AJIEKTPONPOBOJHOCTh. KOHIYKTOMETpUS U €€ TPUMEHEHUE B
MUILEBON TEXHOJIOTHH.
15. Dnexrponnbie norennuansl u IJC. Kontaktheiii, nud@y3unoHHbd u
AJEKTPOIHBIN MOTEHIHANBI B TAJIbBAHUYECKOM LETIH.
MexaHu3M BO3HUKHOBEHHUS JBOMHOTO 3ekTpuyeckoro cios (2C) na
MexpaszHoit moBepxHoctu. Ctpoenue J[IC. @akTopsl, BAUSIONIME HA
BEJIMUMHY U 3HAK 3JIEKTPOJHOTO MOTEHIIAANIA.
16. H3mepeHue s5eKTpoaHOro noreHuana. CtangapTHbIA BOIOPOIHBIN
ANEKTPOA. Psijl cTaHIapTHBIX AJEKTPOHBIX MOTSHIIMATIOB U BBIBOJBI U3 HETO.
YpasHenue HepHcTa U151 pacuera 3JIEKTPOAHOTO MOTEHIHAAIIA.
17. Tunsl 2JIeKTPOXUMHUYECKUX (TaibBaHUUECKHUX) 1ienei. [IpuHuun paboTel 1
CXEMbl XUMUYECKHUX, KOHIICHTPAIIMOHHBIX U OKUCIUTEIIBHO-
BOCCTaHOBUTEBHBIX lienel, pacuet D/C.
18. Kinaccuduxanust 351eKTpo10B. DIEKTPOoabl 1-T0 U 2-10 pOJOB.
CranpapTHble U UHIUKATOPHBIC SJIEKTPO/IbI.
19. Meroast uzmepenust /C. Ilpumenenne metona IC (MOTEHIHMOMETPUH )
B MIPAKTUKE aHaAJIM3a MUIEBON TEXHOJIOTHUH.
20. Xummnyeckast KuHeTHUKa. CKOPOCTh peaklnu (CpeIHsIsl U UCTUHHAS).
DakTOpHI, BIUSIONINE HA CKOPOCTh PEAKIIUH.
21. 3aBUCUMOCTbH CKOPOCTHU PEAKIIMU OT KOHUEHTPAUUU. 3aKOH JEHCTBYOLINX

Macc (3/IM). KoncranTa ckopoctu. OcobeHHoCcTh TpuMeHeHus 3/IM s

reTCpOrcHHbIX MMpPOHCCCOB.



22. Kunernueckas kiaccUpUKaIMs peakiuil 1o MOJEKYJISIPHOCTH U MOPSIKY .
Peakuun HyneBoro, nepBoro U BTOporo nopsiakos. [lepruosa noirympeBpaiieHus.
23. 3aBUCUMOCTb CKOPOCTH PEAKLMHU OT TeMIlepaTypbl. Teopus akTUBHBIX
coynapennit mosnekyn (TAC). DHeprus akTuBaiuu. YpaBHeHUs] AppeHuyca.
OcHoBBI TeopuH akTUBHpoBaHHOTO KoMiLiekca (TAK).
24. Cnoxuble peaknuu. [lapamiensHbie, mocienoBaTeIbHbIC, 00paTUMEIE,
COMPSDKEHHBIE U KOoJieOaTeNbHbIE PEAKIUU.
25. Ilennble u poToxumMuueckue npoieccol. Llenupie peakuu B MpUpPOE U B
TE€XHOJIOTHH.
26. Katanus. OO1ye NpUHIMIIBI U BUABI KaTaau3a.
27. OCcOOEHHOCTH TOMOT€HHOTO U T€TEPOreHHOI0 KaTaau3a.
28. depMeHTaTUBHBIA KaTanu3, e€ro ocobeHHoctu. I[Ipumenenue
(epMEHTOB B  NUIIEBON TEXHOJIOTHH.
29. Onexrponnas teopus JIpronca
30. Teopust YcanoBuua u AppeHuyca.
31. CunbHble U cabbie IEKTPOIUTHI.
32. Knaccuduxaius morpentHoCcTen.
33. OCHOBHBIE NOHATUE TUTPUMETPUIECKOTO METOA.
34. MeTton KACIIOTHO-OCHOBHOTO TUTPOBAHUSI.
35. TutpumMeTprdeCcKre METO/Ibl OKMCIIEHNE-BOCCTAHOBJICHHUS.
36. Pacuer noreHnMana B TOYKE IKBUBAJIEHTHOCTH.
37. AHanu3 OpraHu4eCcKuX COCIUHCHUM.
38. Onpenenenue okucauTenei (0OpaTHOE TUTPOBAHKUE WM TUTPOBAHUE TI0
OCTaTKYy).
39. PabGouune pacTBOPHI M HHIUKATOPHI.

40. OnpezenieHre BOCCTAHOBUTENEH METOIOM 00OpPaTHOTO TUTPOBAHUS.



IIpuMepsbl BADUAHTOB MTOTOBBIX TECTOBBIX 3aIaHUM
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) paBeH Temoram 00pa30BaHHS HCXOJIHBIX
BEILECTB;

2) TOP paBeH cymMMe TEIUIOT 00pa30BaHUs MPOTYKTOB PEAKIIUH 32 BEIYETOM CYMMBI
TEIJIOT 00pa30BaHUs UCXOAHBIX 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
TEIJIOT CrOPaHus MPOYKTOB PEAKLINN;

5) TOP paBeH cyMMe TEILIOT CrOPaHUsI UCXOTHBIX BEIIECTB 32 BBIUCTOM CYMMBI
TEIUIOT 00pa30BaHUS MIPOJYKTOB PEaKuu?

II. Tlpu kakux 3HAUYEHUAX KOHCTaHTHI paBHOBecus K mporiecc uaer B mpsMom

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

I1l. Yucno creneneit cBOOOABI B CUCTEME, COCTOSIIICH U3 HACBIIIEHHOTO PacTBOpa
cynbdarta JIUTHA, €ro KPUCTaJUIOB U MTAPOB BOJIbI, PABHO:

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

IVV.  DxkBuBaJieHTHast 3JEKTPOINPOBOJAHOCTh pacTBOpa C €ro paz0aBIeHUEM
(YMEHbIlIEHHEM KOHIIEHTPAIUK):

1) ymeHbIaercs;

2) yBEIMYHMBACTCS JIO MPEACTHHOTO 3HAUCHHUS,

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

4) yMeHbIIAETCS 0 MPEACILHOTO 3HAYCHUS;

5) He U3MEHSETCS.

V. AHTHOKCHUJIAaHT CHUKAET CKOPOCTH TIPOIIECCOB OKUCIIEHUS OJiaroaapsi:
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 KOTOPOTO MOTYT HAKAIIMBATHCS PA3IMYHBIC
KOMIIOHEHTBI, 3TO —
1) ancopbart; 2) amcopotHB; 3) amcopOeHT; 4) copOTHB; 5) aOpa3us.

VII. [ducnepcHas cucrteMa, B KOTOpoi aucrepcHas dasa - ra3, a JUCTICpCHOHHAS
cpena - KHUIKOCTh, Ha3bIBACTCS:
1) smynbcueit; 2) asposoisieMm; 3) renem; 4) cycneH3uew; S5) MeHOM.

VIll. C noBblllieHHEeM KOHIEHTPAIUHN J100aBJIsIEeMOro K 30J110 JIEKTPOJUTA TOJIIIMHA
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 37eKTpOIUT-KOAryJIsHT OBICTpee pa3pymuT 3076 ZNS, MOTy4eHHBINA

B u30bITKe ZNnCly:
1) NHsNOs3; 2) NaCl; 3) K;S; 4) NazPOg; 5) FeCl; ?

X. Kakomy sIBI€HHIO COOTBETCTBYET AaHHOE ompeneneHue «Bbiaenenue BMC u3
pacTBOpa MO BIMSIHUEM JIEKTPOIUTA HA3BIBACTCS»:
1) cunepesucom; 2) koarepBanuei; 3) coiaroOunu3anueii; 4) Koaryasaiuei; 5)
BbICAJIUBaHUEM?

Bapuanr 2
|. Ucnonw3ys 11t 0OTBETA MPUBEACHHYIO YDHEPTreTUYECKYIO TUarpaMmy, HaX0IuM,
4TO TeryioBoit pdexr peakuuu A + b > B

paBeH:

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

v

Xo00 peaxkyuu
Il. Kakue u3 yTBep>KIeHHI COOTBETCTBYIOT BTOPOMY Hadajdy TEPMOIMHAMUKHU:
1) SHTpoOMHs — NPUBEICHHAS TEIJIOTA MPOIIECCa;
2) SHTpoNHs — Mepa CBOOOIHOM SHEPTHH TPU IOCTOSTHHOM JIaBJICHUM;
3) sHTponHs — Mepa CBOOOIHOM SHEPTHH IIPU TIOCTOSTHHOM 00BhEME;
4) SHTpONMS — YacCTh TEIUIOTHI, KOTOPYIO MOKHO MIPEBPATHTh B padOTYy;



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 4)0 5) 4.

V. DnekTpoaBuKyIas Cuiia B 3JICKTPOXUMHUUCCKOH 1IEITH
Mg + FeCl,—» MgCIl, + Fe paBHa:

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

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

V. YCTaHOBIEHO, YTO AJIS PEAKIIUH THAPOIIN3a CaXapO3kl
C12H2,011 + HoO—2—5CeH1206 + CeH1205

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

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

VI. JucnepcHas cuctema, B KOTOpOM U 1ucniepcHas ¢asa, U TUCIIEPCUOHHAS cpefia
- JKUJIKOCTH, Ha3bIBACTCH:

1) aspozonem; 2)smynbcueit; 3) renem; 4) cycneH3uew; 5) MeHOM.

VII. BemecTBO, Ha MOBEPXHOCTH KOTOPOTO MOTYT HAKAIUTMBATHCS Pa3INUHbIC
KOMIIOHCHTBI, HA3bIBACTCS:
1) ancopbat; 2) ancop6tuB; 3) abpas3uB; 4) copOTuB; 5) aacopOEHT.

VIIl. Kakoit u3 »31exkTpouToB ObIcTpee paspymuT 30ib Agl, molydeHHBIA B
n30bITKe AgNO3:
1) KCI; 2) KNOs; 3) NasPOy; 4) K3S; 5) NH4sNO3 ?

IX.Ykaxkute AucnepcHyIo 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) TepmoinHaMHuUecKasi yCTOWIMBOCTh; 2) HaOyxaHue; 3 ) TOMOTE€HHOCTb;
4) GosibIIast MOBEPXHOCTHAS SHEPTHUSI; 5) CIIOCOOHOCTD K TUATU3y?

Bapuant 3
|. Kputepuii caMonpon3BOJIBHOIO MMPOTEKAHUS MPOIIECCa — ITO:
1) moBBIIIIEHHE PHTPOITUN CUCTEMBI;
2) TIOBBIIICHUE SHTAJIBITHH;
3) noHmWKEHUE CBOOOTHOM SHEPIHUH;



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

Il. Hucno crenenei cBOOOABI B CUCTEME, COCTOSIICH U3 KPUCTAIIIOB (PTOPHIOB
KaJusl ¥ KaJlblIKs, UX HACBHIIIEHHBIX PACTBOPOB U MapOB BOJbI, PABHO:

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

I11. ITpu pazbaBieHun pacTBOpa JIEKTPOJIUTA CPeIHUM KOIDDUITUEHT
aKTUBHOCTHU:

1) cTpemMuTCS K HYIIO;

2) CTPEMHUTCS K CITUHHIIC;

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

V. quy PaBHO 3JICKTPOABHIKYIAA CHUJId B BJIGKTpOXI/IMI/ILIGCKOI‘/JI 11(S 0051

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
KoHIleHTpaiu C pearupyromnux BelecTB U KOHCTaHThI ckopocTu K peakiuu

2C0O + 02— 2CO0z:

1) V=K Cco* Cq 4)V=2KCZ, *Cq

2) V=2KC;, *Co B)V=KC;, *C, ?
_ 2 2
3)V=KC co *Co
VI. Ykaxute NoJSIpHBINA aICOPOCHT B PSAY CIASTYIONIMX BEIIECTB:

1) rnmuua; 2) nopoiiok kakao; 3) caxa; 4) noJMCTUPOIT;
5) aKTUBUPOBAHHBIN YIOJIb.

VII. [IucniepcHasi cuctema, B KOTOpO# U nucriepcHas (asza, 1 JUCTIEPCHOHHAS
cpelia - )KHJIKOCTH, Ha3bIBAETCA:
1) aspozonem; 2)smynbcueit; 3) renem; 4) cycneH3WeH; S5) MEHOM.



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

oOpa3yeTrcst KOJUTOMIHBIA pacTBOpP (THAPO30JIb) CISAYIOMIETO BEIIeCTBA:
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 u3MeHMTCS; 2) yMEHBIIUTCS B 9 pa3; 3) yMeHbIuTcs B 27 pa3; 4)
yBEMUYUTCS B 27 pa3; S5) yBenuuuTcs B 9 pas.

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



