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AHHOTALA
y4eOHO-METOJUYECKOTO KOMILJIEKCa AUCIUTLITAHBI
«METOINKHU UCCIIENOBAHNI B OMOTEXHOJIOT UM

Hanpasnenne noaroroBku 19.04.01 «buorexnomorus»
O6pa3zoBarenbHas mporpaMMa « ArpomnuIeBasi OMOTEXHOIOT U

Y4eOHO-MEeTOINYECKUI KOMIUIEKC TUCIMIUIUHBI «METOIUuKH HcciaeoBaHuM B
OuoTexHoJI0TUMY pa3zpabotaH st cryaeHToB 1 kypca mo HampaieHnuro 19.04.01
«buotexHonorus» Marucrepckas nporpamma «ArponuiieBas OHOTEXHOJIOTHUS» B
cootBeTcTBHE ¢ TpeboBanusiMu OC BO no nanHHOMy HanpaBlIEHHUIO.

Huciuminaa «MeToauKky uccieoBaHuil B OMOTEXHOJIOTUU» BXOJAUT B OJIOK
b1.B.O/1.3.4 u oTtHOCHUTCS K 00513aTE€IbHBIM JTUCHUILUIMHAM €€ BapUAaTUBHOU YaCTH
HaIpaBJICHUs MOArOTOBKHU Maructepckoi nmporpammel 19.04.01 buotexnonorusi.

OO6mast TPyJOEMKOCTh OCBOCHHUS IHUCIMIUIMHBI COCTaBISIET 3 3ayeTHHIC

equnuibl, 108 yac. Y4ueOHBIM IJIAaHOM MPEAYCMOTPEHBI JEKIIMOHHBIC 3aHaTHs (18
gac.), mpakTuyeckue 3aHaTus (36 4vac.), camocTosiTeNbHas paboTa cTyneHTa (954
yac.) ucuunnuna peanm3yercs Ha 1 kypce B 1 cemectpe.

Conepxanue TUCHUIUIMHBI OXBAThIBACT CIEIYIONTUN KPYT BOIIPOCOB:
- METOJbl HCCIEIOBaHUSI CHIPhs, MONYy()aOpUKaTOB M MPOIYKTOB IHIINEBOM
OMOTEXHOJIOTHH,
- INTAHUPOBAHKE, OPTaHU3AIUS U MPOBEJICHUE HAyYHO-UCCIICIOBATEIILCKUX PaboT B
obyacTh OMOTEXHOJOTHH, HCIOJIB3YS COBPEMEHHBIE METOJbl HCCIEIOBAaHUN U
00pabOTKH JTAHHBIX;
- OCBOCHHE YHUKAIBHBIX METOJUK MCCIICIOBAHUS KauyeCcTBa U 0€30IMaCHOCTH ChIPhS
Y MPOYKTOB MHUIIEBON OMOTEXHOIOTHUH.

JucoumiuHa «METOAUKH HUCCIIeIOBAaHUM B OMOTEXHOJIOTHHY JOTHYCCKH U
colepKaTeIbHO CBsi3aHA C TaKUMU KypcaMH, Kak «MeTogoJiorus Hay4HbIX
HUCCIIEIOBAHUN B OMOTEXHOJIOTHUY, «ArponuiieBas OHMOTEXHOJIOTHUS»,
«be30macHOCTh U KaYECTBO MPOJIOBOJILCTBEHHOT'O ChIPhS U MUIIIEBBIX MPOJTYKTOBY.

JlucuuniauHa — HampaBlieHa — Ha  (opMmupoBaHHE — OOIIEKYJIBTYPHBIX,
oO1enpodecCHOHAIBHBIX U MPOPECCUOHATIBHBIX KOMITETEHIIUN

V4eOHO-MeTOAUYECKNM KOMIUICKC BKIIOYACT B ceOs:

— pabouyto mporpaMMy y4eOHOM TUCIUIUIUHBI;



— y4eOHO-MEeTO/IuYecKoe  00ECleueHue  CaMOCTOATENbHOM  paboThbl
oOyuaromuxcs (mpuiioxeHue 1);

— (OoH/ OLICHOYHBIX CPENICTB (MPUIIOKEHUE 2).
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MULIEBBIX HAYK U TEXHOJIOTUM 1O.B. ITpuxoabko
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ABSTRACT

Master’s degree in 19.04.01 Biotechnology

Master’s Program “Title” Agrofood Biotechnology

Course title: Research techniques in Biotechnology

Basic part of Block 1, 3 credits

Instructor: Semenyuta A.A.

At the beginning of the course a student should be able to:

Learning outcomes:

GC-11 ability to grow professionally, to learn independently new research
methods, to change the scientific and production profile of their professional
activities;

GC-12 the ability to practice to use the skills and abilities in the organization
of research and design work and in team management;

GPC-1 ability to professional exploitation of modern biotechnology
equipment and scientific instruments;

GPC -4 is ready to use methods of mathematical modeling of materials and
technological processes, readiness for theoretical analysis and experimental testing
of theoretical hypotheses;

SPC-3 the ability to present the results of the work done in the form of
scientific and technical reports, reviews, research reports and publications using
modern capabilities of information technologies and taking into account the
requirements for the protection of intellectual property.

Course description: (npusooumcs kpamkoe cooepaicanue OUCYUNIUHBL)

Main course literature:

1. Visual biotechnology and genetic engineering / R. Schmid; per. with him.

A. A. Vinogradova, A. A. Sinyushina. Moscow: BINOM. Laboratory of
Knowledge, 2014. - 324 p. (10 copies)
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

2. Biotechnology: a textbook for agricultural universities / V. A. Chkhenkeli.

- St.  Petersburg: Science Avenue, 2014. - 335 p. (3 copies.)
Http://lib.dvfu.ru:8080/lib/item?id=chamo:785504&theme=FEFU

3. Biotechnology of combined food products based on dairy and

microbiological raw materials: method. directions to the lab. works for students
special. 240902 "Food Biotechnology" of all forms of training / comp. N.V. Situn,
E.S. Fishchenko. Biotechnology of dairy production. Vladivostok: Publishing


http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785504&theme=FEFU

House of the Pacific University of Economics, 2009. - 96c¢. (8 copies.)
Http://lib.dvfu.ru:8080/lib/item?id=chamo:357087 &theme=FEFU

Form of final control: exam.


http://lib.dvfu.ru:8080/lib/item?id=chamo:357087&theme=FEFU

AHHOTAIMA K padoyeil mporpaMmme JMCUUILIMHBI
«MeTOaMKH HCCJIEeI0BAHUI B OMOTEXHOJIOTHH»

Kypc «Metonuku wucciaeqoBaHuii B OMOTEXHOJOTHUM» BXOAUT B OJIOK
b1.5.02.02 u orHOCHMTCA K 0OS3aTeIbHBIM JUCIUIUIMHAM 0a30BOM YacTH
HaIpaBJIeHUs] MOATOTOBKM Maructepckod mporpammbl 19.04.01 buotexHonorus.
JlucuumuiiHa BBICTYNAE€T OJHOM M3 MHTErpalbHBIX B (PyHIaMEHTalIbHOMU
MOJATOTOBKE CTYJACHTOB JaHHOTO TMpoduiasi U TECHO CBsi3aHa C TaKUMU
JTUCHUIUIMHAME Kak: «MeToM00THs HayYHBIX UCCIEOBAHUN B OMOTEXHOJIOTUM,
«Arponuiienas OMOTEXHOJIOTHSI», «be3onacHocTh u KayecTBO
IIPOJIOBOTLCTBEHHOTO CHIPhS ¥ TTUIIEBHIX MIPOTYKTOBY.

OO6mass TPyJOEMKOCTh OCBOEHHUS JUCIMIUIMHBI COCTaBISECT 3 3a4eTHHIC
eqununbl, 108 yac. YueOHBIM MJIaHOM MPETYCMOTPEHBI JEKIIMOHHBIC 3aHATHs (18
gac.), mpakTuyeckue 3aHaTusa (36 dvac.), camocTosTeNbHas paboTa cTyjneHTa (954
yac.) ucuunnuna peanm3yercs Ha 1 kypce B 1 cemectpe.

Llenpto OCBOECHMS MUCLUILIUHBI SBIsSIeTCS (OPMHUPOBAHUE Yy CTYACHTOB
CUCTEMaTU3UPOBAHHBIX 3HAHUI B 00JIACTH COBPEMEHHBIX METOJIOB MCCIIEIOBAHUMN
NPOJAYKTOB TMHUIIEBONM OWOTEXHOJOTHUU, a TakKe BOCHHUTAHHE Y CTYACHTOB
YCTOWYHUBBIX HABBIKOB CAMOCTOSATEIIBHOM HAYYHO-UCCIIE0BATEIbCKON pabOTHI.

3amaun U3y4eHUs! JUCUUILIMHBIL:

- OCBOGHHE METOJOB HCCJIECAOBAHMS CHIpbsA, MONy(PaOpUKAaTOB U MPOAYKTOB
MHIIECBOM OMOTEXHOJIOTHH;
- mpuoOpeTeHrne HaBBIKOB TUIAHMPOBAHUS, OPTaHU3AIMU W TPOBEJCHHS HAy4YHO-
MCCJIeI0OBATEIBCKUX PabOT B 00JIaCTH OMOTEXHOJIOTUH, WCIIOJIB3YSI COBPEMEHHBIC
METO/IbI UCCIIEIOBAaHNN U 00paOOTKM TaHHBIX;
- (opmupoBanme 0a30BBIX 3HAHWH, YMEHH M HABBIKOB JIsl yCIENMHOTO (B T.d.
CaMOCTOSITEJIbHOT0) OCBOCHHUSI Pa3IMYHBIX METOJOB KCCIIEIOBAHUSI KauyecTBa U
0€30MacHOCTH CHIPhS W MPOAYKTOB MUIIEBON OMOTEXHOJIOTHH.

Jlns  ycmemHoro  u3ydeHuss aucuuiuinHbel - «IIpoextupoBanue u
OpraHu3ainus IPOU3BOJCTBA AarpoIUINEBON OHOTEXHOJIOTUU» Y O0yYaroluuxcs

JOJIKHBI OBITh CPOPMUPOBAHBI CJIEAYIOIINE TIPEABAPUTEIbHBIE KOMIIETCHIINU:



- CIIOCOOHOCThH HCIOJIB30BaTh COBPEMEHHBIE METOJBI M TEXHOJOTHH (B TOM
yucie nHGOpMalMOHHBIE) B TPOPECCUOHAIBHON JIEeATeIbHOCTH;

- CHOCOOHOCTBIO OCYIIECTBISATH MOUCK, XpaHEHHEe, O0O0pabOTKy M aHaIu3
uHGOpMAIIMU W3 PA3NUYHBIX HWCTOYHHMKOB W 0a3 JAaHHBIX, MPEACTaBISATH €€ B
TpebyemMoM Qopmare ¢ HCIHOJb30BaHWEM HH(GOPMAIMOHHBIX, KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJIOTHUH.

B pesymbraTe wW3yueHus JaHHOW JHCHUIUIMHBI y  OOYYaroIIUXCs
dopMupyIOTCS  cleAyrolue  OOIIEKYJIbTypHbIE,  00IIenpo(ecCuOoHANIbHEIE,

npodeccruoHaIbHble KOMIETEHIINH (37I€MEHThI KOMITETEHIIH ).

Kox u ¢popmynanpoBka DTanbl GOpMUPOBAHUS KOMIETEHIIUN
KOMITETEHIHH
OK-11 METO/I0JIOTUYECKUE TEOPUH U TPUHLIUIIBI
CIIOCOOHOCTBIO K 3Haer COBPEMEHHOM HayKH; METOI0JIOTHIO HAYYHBIX
; ya
npohecCHoOHATFHOMY HCCIIeIOBaHUI
pocty, K pa3pabaThIBaTh TUIAHBI HAYIHBIX UCCIIEIOBAHMIA 1
CaMOCTOATETLHOMY Vmeer pa3paboTOK; MOJB30BATHCA HAYYHOM, CIPABOYHON 1
00y4YEHHIO HOBBIM METOJMYECKOM JIUTEPATYPOii
MeToIaM
UCCIIEIOBAHUS, K
A ’ CIOCOOHOCTRIO K MpO(ecCHOHATBLHOMY POCTY, K
MU3MCHEHHUIO HAyIHOTO
CaMOCTOSITEIEHOMY ~ OOYYeHHIO HOBBIM  METOJaM
Y Hay4HO-
o Buianee VICCIIC/IOBAHNS, K W3MCHCHHIO HAyYHOTO M HAay4dHO-
MIPOU3BOJICTBEHHOTO JIaneeT .
8 HPOU3BOJICTBEHHOTO npodus cBoei
npodus CBoeH .
. podecCHOHATBHON e TeIbHOCTH
npodeccuoHaIbHON
IeSATEIbHOCTH
OK-12 METO/Ibl OPraHU3aIMU HCCIICIOBATEILCKUX U
3Haer
CIIOCOOHOCTBIO Ha IPOEKTHBIX PadoT
HPAKTHKC Vateer UCIIOJIL30BATh YMEHHS U HABLIKM B YIIPABJICHUH
UCIIOJIb30BaTh YMCHHUS KOIIICKTHBOM
Y HaBBIKH B
OpraHu3aluu
HICCIIEIOBATEIBCKIX H CIIOCOOHOCTBIO Ha MTPAKTHKE MCIIOJIB30BATh YMECHHSI U
NPOEKTHBIX paGoT M B | BIAJECT | HABBIKU B OPraHU3aLMH HCCICAOBATCIBCKAX 1
yIIpaBJIeHUHI IPOEKTHBIX PabOT U B YIPABICHUH KOJUICKTUBOM
KOJUICKTHBOM
OIIK-1 3naer BU/IBI COBPEMEHHOTO OMOTEXHOJIOTHYECKOTO
CIOCOOHOCTBIO K 000pyI0BaHUS ¥ HAYYHBIX TPUOOPOB
npodeccnoHanbHoH v PO(ECCHOHATBHO YKCILUTYaTHPOBATH COBPEMEHHOE
AKCIUTYaTaIlH MeeT 060 6
pyIOBaHKE U Hay4HbIE IPUOOPHI
COBPEMEHHOTO
T ——— HaBBIKAMH MPO()ECCHOHATBHON IKCILTyaTalluu
06OpyI0BaHHS 1 Brnageer | coBpeMEHHOTO OHOTEXHOJIOTHUECKOTO 000PYIOBaAHHS
Hay4YHbIX IPUOOPOB M Hay4qHBIX TPHOOPOB
OIIK-4 3HaeT OCHOBHBIC METO/Ibl MATEMaTHIECKOTO MO/ICTTUPOBAHUSI




TEXHOJIOTUH U C Y4ETOM
TpeOOBaHUH TIO 3aIHUTE
WHTEJUICKTYyaJIbHOU
COOCTBEHHOCTH

TOTOBHOCTBIO MaTEepHaJIOB U TEXHOJOTMUYECKHUX IMPOIIECCOB
UCIIOJIb30BATE METOIBI HCII0JIb30BATh METO bl MATEMATHYECKOTO
MaTeMaTHICCKOro MOJEINPOBAHHS MaTEPHAIIOB ¥ TEXHOJIOTHIECKHX
MOZICJTHPOBAHMS Vmeer IPOLIECCOB; TIPOBOIUTH TEOPETHICCKHUIA aHAIU3 U
MaT€puajos 1 AKCIEPUMEHTAIBHYIO IPOBEPKY TEOPETUUECKUX
TEXHOJIOTUYECKHUX [MOOTES
IIPOLIECCOB,
TOTOBHOCTBIO K
TEOPETHHECKOMY HaBBIKAMU MCIIOJIb30BAaHUS METOJIOB MAaTEMAaTHIECKOTO
aHaAIN3Y U MOJICIIUPOBAHMS MAaTEPUAJIOB M TEXHOJIOTHIECKUX
KCTIEPHMEHTAIBHOI Bnageer IPOIIECCOB; CIIOCOOHOCTHIO K TEOPETHECKOMY
TpoBepKe aHaJM3y U DKCIIEPUMEHTAILHOW IPOBEPKE
TeOpPETHUECKHIX TEOPETHUYECKHUX TUTIOTE3
THIIOTE3

[TK-3 criocobHOCTHIO 3naet TpeOOBaHUs IO 3AIIUTE HHTEIUIEKTYAIbHOM
MPEJICTABIISATh COOCTBEHHOCTH
pesyIbTaTel MPEJICTaBIISTh pe3yabTaThl pabOThI B BUJIE HAYYHO-
BBITNIOJIHEHHOM PA0OTHI | yyeer TEXHHYECKHX OTYETOB, 0030POB, HAYUYHBIX JOKIAI0B 1
B BUJIC HAyYHO- ny6IMKaLHii
TEXHUYECKUX OTYETOB,
0030pOB, HAyYHBIX
JOKJIaJIOB U .
ny6IMKaumit ¢ HaBBIKAMH TIPECTABIISITh PE3YIIbTAThl BHITOJHEHHON
HCHOIB30BAHIEM paboThI B BUJIe HAYYHO-TEXHUYECKUX OTYETOB,
COBPEMEHHBIX 0030pOB, HayYHBIX JIOKJI/I0B U MyOJIHKaLIHiA ¢
BO3MOYKHOCTEI Bnaneer HCIIOJIb30BAHNEM COBPEMEHHBIX BO3MOKHOCTEN
MH(pOPMALHOHHBIX MH(GOPMALMOHHBIX TEXHOJIOTHH U C y4ETOM

TpeOOBaHUH 1O 3aIIUTE HHTEIJICKTYATbHOU
CcOOCTBEHHOCTH

st hopMupoBaHUs BBIIEYKA3aHHBIX KOMIIETEHIUNA B PaMKax JUCIUTUIMHBI

«MeTOIMKN WCCIENOBaHUI B OHMOTEXHOJOTHH))

MIPUMEHSIOTCS  CIIEIYIOIIHE

METO/bl AKTHUBHOTO/ WHTEPAKTUBHOTO OOYYEHUS: JIEKIMU-TIPEeCC-KOH(EPEHIH,

ceMUuHap-mpecc-KoH(epeHIus.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Pasznen l. Teopeanecmle OCHOBBI HHCTPYMCHTAJBbHBIX METOJA0B aHAJIHU3A

(2 gac.)

Tema 1. I/IHCTPYMeHTa.]'lebIe METOAbI UCCJICI0OBAaHNA U aHA/IH3Aa CBOMCTB

MPOI0BOJILCTBEHHBIX TOBapoB (2 yac.)




KauecTBO Mpoa0BOJILCTBEHHBIX TOBAPOB U METOJbI €ro KOHTpoisA. CBOWCTBA,
MOKa3aTeau KadecTBa MUUIEBBIX MNpoAyKToB. OOmMe U (YHU3UKO-XUMHUYECKUE
CBOICTBa NPOJOBOJILCTBEHHBIX TOBapoB. Kilaccudukanus HHCTPYMEHTAIBHBIX
METOJOB HCCIIEIOBAHMS M aHAJW3a CBOWCTB IIPOJOBOJIBCTBEHHBIX TOBAPOB.

COBp@MCHHBIe TCHACHIWHW PA3BUTHUA HHCTPYMCHTAJIbHBIX MCTOJIOB aHAJIMU34.

Paznen |1. DiaekTpoxumMuveckne MeToAbl anajamn3a (8 uac.)

Tema 1. [TorenumomeTpus (2 yac.)

CymHoCTh TOTEHIIMOMETPUUYECKOro Meroaa aHanmuza. Kriaccudukanus,
XapaKTePUCTUKA M BBIOOP AJIEKTPOAOB, HCIOJB3YEMbIX B TMOTCHIMOMETPHUHU.
HNonomerpus. [lotenmomerpudeckoe TutpoBanue. [IpuOopsl B MOTEHIIMOMETPUH.
JIOCTOMHCTBA METO/Ia ¥ €r0 MCIOJIb30BAaHNE B MUIIIEBON MTPOMBIIIJICHHOCTH.

Tema 2. KongykTomerpus (2 gac.)

CymiHOCTh KOHAYKTOMETPHUYECKOTO MeTojaa aHanuza. I[Ipsmas u KocBeHHas
KOHIYKTOMETpUsA. Buasl  KpUBBIX  KOHAYKTOMETPUYECKOTO  THUTPOBAHMS.
BricokouactoTHas koHaykToMmeTpus. [Ipubopsl B koHayKTOMETpUU. JJoCTOMHCTBA
METO/a U €ro NPUMEHEHUE B MUILEBON MPOMBIIIJIEHHOCTH.

Tema 3. Boabramnepomerpusi (2 yac.)

CymHocTh BojpTammnepoMeTpuu. Knaccudukaius BoIbTaMIepOMEeTPUIECKUX
MeronoB aHanu3a [lomsiporpamMma: XapakKTEpHCTHKA, YCIOBHUS PETHCTPALNH,
KaueCTBEHHAs U KOJMYECTBEHHAsl XapaKTepUCTUKU. [IpsiMas BoibTamMmepoMeTpusi.
AMriepoMeTpuyeckoe  TUTpoBaHHe.  VHBEpCMOHHas  BOJIbTaMIIEPOMETPUSI.
Amnmaparypa AJisi BOJIbTaMIIEpOMETPUYECKOr0 aHanu3a. JJocTOMHCTBa METO/1a U €ro
MIPUMEHEHHE B MUIIEBOU MPOMBIIIEHHOCTH.

Tema 4. Kyjaonomerpus (2 yac.)

CylHOCTh KYJIOHOMETPUYECKOTO MeToAa aHanuza. lIpsimas KylnoHOMeTpus.
Kynonomerpuueckoe tutpoBaHue. Ammaparypa B KyJOHOMETpUH. [[ocTomHCTBa

MCTOAA M €TI0 IIPUMCHCHUC IJIA aHAJIN3a IUIOCBLIX IIPOAYKTOB.

Paznen |11. OnTuueckune MmeToanl anajau3a (6 gac.)

Tema 1. PeppaxkTomeTpuueckuii MeToa aHaau3a (2 gac.)



Knaccudukanus ontuyeckux METONOB aHaiu3a. MeToipl, OCHOBAHHbBIE Ha
ABJIeHUAX nossipuszanuu. CylmHocTs MeToa pedpakroMerpun. Bausiaue dhaktopon
Ha BEJIMYMHY II0Ka3areys npesioMieHus. KadecTBEHHBIM M KOJWYECTBEHHBIN
pedpakToMeTpUUECKUl MeTo/ aHanu3a. Anmaparypa A pe@pakTOMETPUUYECKUX
n3MepeHul. Ilpumenenne Meroa i aHaau3a NUIIEBBIX IPOAYKTOB.

Tema 2. MoJieKyJIsIpHBIH CTIEKTPaIbHBINA aHaan3 (2 yac.)

CnexkTpanbpHble METOJbl, OCHOBAaHHBIE Ha IMOIVIOUIEHWH, PACCESIHUU WIH
UCITYCKaHUM DJIEKTPOMATHUTHOI'O M3JIy4eHUs. MONEKYISpHBIM CHEKTPAIbHBIN
ananu3. [lpoucxoxaeHue, BUIbBI, PETUCTpalMsl W pacliuPpoBKa ONTHUECKUX
cnektpoB. Cnekrpockonusi B Bugumoil u Y®d-obmactax cnektpa. BwiOop
ONTUMAJIBHBIX YCIOBUM aHanu3a. KonndecTBeHHbIM aHanu3 B YO — U BUAUMOU
obnactu crnekrpa. [Ipubopsl B YO — u Bunumoit ob6aactu crnekrpa. [Ipumenenue
CIIEKTPaJIbHBIX METOJIOB ISl AHAJIN3A [UILEBBIX IPOLYKTOB.

Tema 3. JIloMuHeCHEHTHBII MeTOX aHAIM3a (2 Jac.)

®usnueckrue 0CHOBBI MeTofa. OCHOBHBIE XapaKTEPUCTHKU JTIOMUHECUEHIINH.
@akTopbl, BIMAKOIIME HA HWHTEHCUBHOCTH Merona. KadecTBeHHBIM U
KOJIMYECTBEHHBIN (DITyOopecueHTHBIN aHaiu3. Anmnaparypa JJis JIOMHUHECIIEHTHOTO

ananuza. [lpumenenne QuryopuMeTpuu AJig aHATN3a MUIEBBIX MPOIYKTOB.

Pazgen V. XpomaTorpaguueckue MeToabl aHaau3a (2 Jac.)

Tema 1. I'azoBasi M II0CKOCTHAsA XpomaTorpadus (2 yac.)

MeTtonbl MacKUpOBaHUS, PA3JACICHUS U KOHUCHTPUPOBaHUs. TeopeTnueckue
OCHOBHI XpomaTorpadudeckux npoueccoB. Kiaccudukanus xpomarorpaduaeckux
MeTonoB paznenenus. [logBuxkHas W HemonBwkHas ¢(as3pl. KauecTBeHHBIN H
KOJMYECTBEHHBIM  aHanu3. Amnmapatypa Ui Tra3oBod  Xpomartorpaduu.
[Ipumenenne weTona i aHalu3a MUIIEBBIX MPOAYKTOB. byMmaxHas u
TOHKOCIIOWHas xpomaTtorpadus. [locnennue nocTkeHus B 001aCTH MPUMEHCHHS
xpoMartorpapuueckux MerogoB ananuza. [I[pumenenue metona TCX B akcniepTuse

IIPpOaAOBOJIBCTBCHHBIX TOBAPOB.



Il. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKOM YACTHU KYPCA

IIpakTuyeckue 3aHATHSA
(36 uac., B ToM 4yncJie B popMe aKTHUBHOTO 00y4ueHus 18 uac.)

3ansTue 1. «DJIeKTpOXUMHYECKHEe MeTOAbI aHAIU3a» (8 uac.)
[IpownsBecTu pacyeThl COrIACHO MOJTYYEHHOMY BApHUAHTY.
Bapuant Ne 1

1. IloTeHuuanbl KaAMUNCEIEKTUBHOTO 3JIEKTPOAA, U3MEPEHHbIE OTHOCUTEIBHO
XJIOPUIICEPEOPSHOTO DIIEKTPO/a, B CTaHAApTHBIX pactBopax CASOs ¢ pazmuuHoii
xoHuenrpanueii Cd®* cocrauu:

C(Cd?"), moms/am® 1,0:10% | 1,0-10% | 1,0-103 | 1,0-10* | 1,0-10°
-E, MB 75,0 100 122 146 170

[Io >TMM JaHHBIM [IOCTPOMJIM TPAJAyMpPOBOYHBLIA rpaduK B KOOpAMHATAX
E=f(pCCd?").

Uccnenyemsrit pactBop kaamusi oosEMom 10,00 cm® paszbaBunu Bosoi 10 50,00

CM3 B MGpHOfI KoJI0e. HOTGHHI/IaH KEII[MPIfIC@HGKTPIBHOFO QJCKTpOAa B IIOJIYUCHHOM

pactBope paBeH 116 MB. OmnpenenuTh KOHIEHTPAIMIO HCCIETYEMOTO pacTBOPA
conM KaaMus (B MOJIB/IMS).

2. AHanusuMpyeMmblii pacTBOp pasbaBmiu B MepHOH kombe Ha 100,0 cm® m

3

amukBoty 00béMoMm 20,00 cm® ortuTpoBanmu mnoteHimomerpudecku 00,1000

3

moaws/am® NaOH. Omnpegenmuts maccy HCl (B Mr) mo wuHTErpajibHOH U

muddepeHnuaIbHO  KpUBBIM —~ TUTPOBAHUSA, €CIM  TIONYYEHBI  CIEAYIOIIHE

pe3yabTaThI:
V(NaOH), cn® | 1:50[1,80[1,90[1,95[1,98[2,00(2,02[2,05 [2,10
pH 2,64]3,05]3,36 3,64 4,056,989,95 10,53 | 10,65

3. Cmecy HCIl u CH3COOH ottutposanu pacteopom 0,2000 moms/mv® NaOH.
MOCTPOMTE KPUBYI KOHIYKTOMETPUYECKOTO THUTPOBAHHUS U  PaCCUHTANTE

KOJIMYCCTBO KUCJIIOT B aHAJIU3UPYCMOM PacTBOPC.

(\:/hﬁgNaOH)’ 1,00 | 2,00 | 3,00 | 4,00 | 5,00 | 6,00 | 7,00 | 8,00 | 9,00 | 10,00 | 11,00

L, Cm 240121,0117,8]1150/14,0/14,2|14,3|14,5|18,7|22,6 |26,5




u?* (B Mr/mmM®) B KOHCEPBMPOBAHHOM SA0JOYHOM

4. Boeruucnute conaepxkanue C
coke, ecu npy anaiusze 20,00 cm® ero BeICOTa MOIAPOrpagUUEcKol BOIHBI MEIHU
Obu1a paBHa 15,5 MM, a mocne no6asnenus 1,00 cM® cranmapTHOro pacTBopa Meau
¢ xonuenTpanueii 0,0010 mons/nm® yenuuunace 10 29,0 MM.

5. OnpenenuTh KOHIEHTPALMIO IUHKA (B MKI/CM®) B MCCIELYEMOM PacTBOPE,

ecIli pH amIiepoMeTpudeckoM Tutposanuu 10,00 cm® 3Toro pacTBopa pacTBopom

K4Fe(CN)s] ¢ T(KsFe(CN)s]) = 0,000325 r/cm® mnomyueHsl cleayromue

PE3yABTaTHI:
V(Ka[Fe(CN)s]), M3 [0 0,20 0,40 [0,50 | 1,00 1,50 [ 2,00 | 2,50 | 3,00
lg, MKA 75,0 75,0 | 75,0 | 75,0 | 120 | 165 | 210 | 255 | 300

Bapuant Ne 2

1. OnpenenuTs cofep:KaHue Kalus B MMHEpalbHOH Boje (B Moib/mm3), eciu
ANEKTPOAHBIA MOTEHUHAI B UCcIeqyeMoM pactBope paBeH 10 MB, a mgus
CTaHJIAPTHOTO pacTBopa Kanusi ¢ KoHuneHnrpamuei 0,0100 Moie/am° coctaBmi 46,0
MB.

2. Jlna onpeneneHus TUTpyeMoii kuciotHocTH 15,00 cm® TomaTHOrO coka
ortutpoBaiu NaOH ¢ konuentpamueit 0,09400 moibs/ame. Tlo MHTETPATIbHON U
muddepeHnuaIbHO KPUBBIM TUTPOBAHUS PACCUMTANWTE KHCIOTHOCTh COKa B
rpagycax Tepnepa (rpamyc Tepuepa mnoxasbiBaer 00béM 0,1000 M NaOH,
M3pacX0J0BaHHbIH Ha THTpoBaHue 100 cM® MUIIEBOro MPOTYKTA).

XhﬁgNaOH)’ 0 |2,00/4,00|6,00|8,00]|10,00| 10,50 | 11,00 | 12,00 | 13,00

pH 5,05]5,56|5,88|6,19 /6,92 |8,82 |10,56|11,29| 11,58 | 11,90
3. PaccuuraiiTe KOHIIEHTPALMIO a30THOM KUCIOTHL ¥ (eHona B (r/cm®), eciu npu

KOHJyKTOMeTpuueckoM TutpoBanuu 50,00 cm® mx cmecu pactsopom KOH c
xoHuenTpanueii 0,5000 Monb/aM3 HoOMyUYeHBI clieayIONMe PE3YIbTATHL:

V(KOH), cm3(1,00(2,00/3,00|4,00/5,00|6,00({7,00|8,00{9,00({10,0(11,0/12,0
L, Cm 19,0/17,0{15,0|13,2|12,5|12,6|12,7|12,8|13,0/14,0{15,0|16,5

4. Jlns mocTpoeHus TpagydpOBOYHOrO Tpaduka 3amnucaid MOJISPOrPaMMBI

CTaHJAPTHBIX pacTBOPoB CU?* ¥ M3MEPUIIM BBICOTY BOJIHBI:



Ccu, mr/cm® | 0,50 | 1,00 | 1,50 | 2,00
hyx, MM 90 [17,5]26,2 |35
Hasecky naryau 0,1000r pactsopunu u pasz6asuan g0 50,00 cm®. Berumcnuts

MaccoByl0 JOJI0 Meau B oOpaslie, €ciau BBICOTAa BOJHBI Ha MOJISPOrpaMme
cocTasisier 18 mm.

5. Ompenenutb Maccy KaaMus (B MI') B MCCIEIYyeMOM pacTBOpPE, €CIU IpH
ammepomerpudeckom tutpoBanud 10,00 cM® 3TOro pacTtBopa pacTBOPOM

K4Fe(CN)s] ¢ T(KsFe(CN)]) = 0,002440 r/cm® mnomydeHsl cleayromue

PE3YIBTATHI:
V(K4[Fe(CN)s]), M3 |0 0,201 0,40 0,50 | 1,00] 1,50 | 2,00 | 2,50 | 3,00
lg, MKA 30,0 [ 29,0 | 31,0|32,0 | 32,0 60,0 | 137 | 210 | 300

Bapuant Ne 3
1. IIpu onpenencann Fe(lll) moTeHIHOMETpUYECKUM METOIOM OBLIO HaiIeHO,
YTO TOTCHIMAT WHIUKATOPHOTO 3JIEKTpoAa cTaHaapTHbIX pacTtBopoB Fe(NOs)s

paBeH:

CFe(l1), moms/am® | 1,0:10* | 5,0-10% | 1,0-103 | 5,0-107
E, MB 290 278 272 260

[Io »>TUM JaHHBIM TIOCTPOWJIM TPAAYUPOBOYHBIN Tpaduk B KOOpAMHATAX
E=f(pCFe*").

OnpenenuTs cojepkaHue skele3a B HHUBE (B MI/AM®), €CIU  DIEKTPOHBIMA
norennuan 25,00cM® uccnemyeMoro ImpoAykra, pasbasieHHoro ao 50,00 cm®
pacTBOpoM (OHOBOTO DJIEKTPOJIUTA, COCTAaBHII 275 MB.

2. HaBecky cepebpsiHoro crutaBa maccou 2,1570r pacTtBopwin U 1OCHe
COOTBETCTBYIONIEH 06paboTku 1oBean 00bEM pactBopa 10 100,0 cm® u 25,00 cm?
pactBopa orrutposanu 0,1250 momns/mm® NaCl. Onpenenuts mMaccoByro oo Ag
(B %) mo wHTETpanbHOW W AU(GEPEHIINATBPHON KPUBBIM THTPOBAHUSA, E€CIH
MOJIYYEHBI CIEAYIOIINE PE3YIbTAThI:

V(NaCl), cm® | 16,00 | 18,00 | 19,00 | 19,50 | 19,90 | 20,00 | 20,10 | 20,50 | 21,00
E, MB 689 |670 652 |634 (594 |518 |[440 |[401 |383




3. IIpu konxykTomerpuueckoM turposanuu 50,00 cm® cmecu NaOH u NH,OH
pactBopom HCl ¢ xonuentpamumeii 0,1000 Monb/aM® IMOIydeHBI ClEMYIOIIHE

JTaHHEIE:

E/NEL_'CI)’ 0 1,00 | 2,00 | 3,00 | 4,00 | 5,00 | 6,00 | 7,00 | 8,00 | 9,00 | 10,00

L, Cm 6,30 5,41|4,52|3,62|3,71|4,79|5,85|6,93|9,00 | 12,08 | 15,13

Paccuuraiite konumaectBo NaOH u NH4OH B uccneayemom pactsope.

4. Tlpu mnonsporpadupoBanuu HaceimenHoro pactsopa Pb(SCN); BeicoTa
noJisiporpaduyeckoil BoiaHbl coctaBuna 15,0 mm. CtaHgapTHBIM pacTBOp alerara
ceuana ¢ CokB = 0,0500mons/mm® umen Beicory 21,9 mm. Paccuwmraiite
POU3BEICHHE PACTBOPUMOCTH THOIIMAHATA CBUHIIA.

5. Onpenenurs Maccy IIMHKA, cojepykanierocs B 1 amM® MccileryeMoro pacTopa,
ecIli pH amrepomeTpudeckoM Tutposanuu 10,00 cm® sToro pacTBopa pacTBopom

K4[Fe(CN)s] ¢ T(K4[Fe(CN)e]/Zn) = 0,001820 r/cm® monyueHsl cieaylolie

pe3yJIbTaTHI:
V(Ka[Fe(CN)e]), eM® |0 ] 0,200,401 0,50 [ 1,00] 1,50 | 2,00] 2,50 | 3,00
lg, MKA 60,0 | 60,0 | 60,0 | 61,0 | 61,0 | 120 | 176 | 230 | 285

Bapuant Ne 4
1. TloTentman HUTPAT - CENEKTUBHOTO JJICKTPOA, U3MEPEHHBI OTHOCUTEIHHO
XJIOpHUICEPEOPSHOTO AJIEKTpoIa B cTaHAapTHBIX pacTBopax KNO;z paBeH:

C(NOy3), moms/am® | 5,0-10° | 1,0-10* | 5,0-10*
E, MB 325 289 207
[To >TMM JaHHBIM MTOCTPOMIIM TPALYHMPOBOUHBIH rpaduk B koopmuHatax E=f(p CK?).

Onpenemuts coxepxkanne NOz B Boje (B MMOIB/AMS), €CIM SIEKTPOHEI
MOTEHIMAJ UccaeayemMoil Boabl paseH 260 MB.

2. Jlna ompeneneHus cozepkanus Ca?t 50,00 cm® Moinoka OTTHTPOBAIH
pactBopom kommiekcona Il ¢ Coxs = 0,0930 mons/am®. OnpenenuTs conepKanue
kanpuus (B mr/am°) mo wuHTerpanbHOM W audQepeHIMATbHON  KPUBBIM
TUTPOBAHUSI, €CJIM MOJTYUYECHBI CIAEAYIOUIUE PE3YIbTaThI:

V(QATA),cm® |0 |5,00{10,00/15,00/17,00(18,00|19,00{20,00|21,0024,00
E, MB 260|276 |288 |312 |320 [440 [450 [455 460 463




3. Paccuuraiite Maccy a30THOM KUCJIOTHI U HUTpaTa aMMOHUs (B MT), €Clid TIpU
KOHIyKTOMeTpuueckoM TuTpoBanuu 10,00 cm® mx cmecu pactBopom KOH c
xoHueHTpanueit 0,2500 Mosb/aM3 HoMyYeHB! CIeayIomue Pe3yIbTaThL:

V(KOH),cm3|1,00{2,00/3,00{4,00(5,00/6,00|7,00/8,00/9,00/10,00{11,00{12,00
L, Cm 21,0(18,0/15,0{12,3(11,5|11,3/11,4/11,5/11,6/12,6 |14,8 |18,2
4. Ilpu aHanu3e ciulaBa Ha coJepxaHue kaaMus HaBecky 3,5080r pacTBopuin B

3

CMeCH KHMCIOT M pacTBop pasbaBumm g0 250,0 cm®. Ilpu amamusze 20,00 cm?

MOJIYYEHHOI'0 pacTBOPA BhICOTA MOJSIPOrpaguueckoil BOJHBI KaJMus Obljaa paBHA

3 crampaptHOro pactsopa CdSOs c

16,5 MM, a mociie gob6asieHus 5,00 cm
xoHuenTpanueii 0,0300 mons/am® yBenuuunacey 10 21,5 MM (Ipyrue KOMIOHEHTHI
B CIJIaBa B ATHX YCIOBHUSAX HE MEIIAIOT OINpPEENICHHIO). Bhlunciure MaccoBylo
nomro Cd?* (B %) B criaBe.

5. OnpenenuTh colepXKaHWe CBUHIA (B MONIL/IM®) B HMCCIIEyeMOM pacTBOPE,
ecIli pH amrepomeTpudeckoM Tutposanuu 10,00 cm® 3Toro pacTBopa pacTBopom

K2Cr,07 ¢ TutpoMm no cunity 0,006401 r/cm® mosydeHsl cieylonye pe3yabTaThl:

V(K2Cr,07),em®* |0 | 0,50 |1,001,502,00] 2,50 | 3,00
la, MKA 2151160 | 113 |60 |20 |19 |19

Bapuant Ne §

1. TloTeHuMan KaaMUUCEIEKTUBHOTO 3JIEKTPOJia, U3MEPEHHBIM OTHOCUTEIBHO
XJIOpUACEPEOPSIHOro  JJICKTpoAa, B  craHgaptHoMm  pactBope CdSOs ¢
xoHueHnTparmeit Cd** 1,0:10* monw/am® cocraBun -146 mB. Hccnemyemsiit
pactBop Kaamus 06bEMoM 10,00 cm® paszGaBumu Bogoii 1o 50,00 cm® B MepHOI
kos6e. TloTeHmman KanMUKACETIEKTHBHOTO AMEKTPO/Ia B TTOMYYEHHOM pacTBope paseH - 94,0 MB.
OnpeJIeNnITh KOHIEHTPALIMIO HCCIIETyeMOTO PACTBOPA COMM KaaMUS (B MOJIL/IMY).

2. Hasecky cramu maccoii 0,1200r pactBopwim, xeie3o nepesenu B Fe(ll) u

3 Ce(S04)2. Omnpenenuts

ortutpoBaym moteHimometpudecku 0,1000 mons/mm
MaccoByto nomo Fe (B %) mo wmHTEerpanbHON u auddepeHIuanbHON KPUBBIM
TUTPOBAHUSI, €CJIH MOJTYUYECHBI CIEAYIOUIUE PE3YIbTATHI:

V(Ce(S04),), cm® | 2,00 | 10,00 | 18,00 | 19,80 | 20,00 | 20,20 | 22,00
E, MB /712 | 771 |[830 [889 |1110 |1330 | 1390




3. IIpu konxykTomerpuueckoM turposanuu 50,00 cm® cmecu NaOH u NH,OH

pactBopom HCl ¢ xonuentpamumeii 0,1000 Monb/aM® IMOIydeHBI ClEMYIOIIHE

JTaHHEIE:
Z\/E?CI)’ 0 1,00 | 2,00 | 3,00 4,00 | 5,00 | 6,00 | 7,00 | 8,00 9,00 |10,00
L, Cm 568 (4,46 3,20 (2,40 3,00 |3,84|4,68|550|7,00|10,80| 14,55

Paccunraiite konnenTpanuio NaOH u NH,OH B uccnenyemom pactsope (B r/am3).
4. Ilpu nonsiporpadupoBaHuu CTaHIAPTHBIX pacTBOpoB cBuHIA (Il) momydeHs!
CJIEIyIOIINE Pe3yIbTaThI:

Cpp, mxr/cm® | 0,50 | 1,00 | 1,50 | 2,00
hy, MM 4,0 18,0 1120)16,0

Hagecky amtomunueBoro criaBa maccoit 0,0250r pactBopuiu U pa3zdaBuiIM 10

100,00 cm>. BBIUMCIMTL MAacCOBYIO JOJIO CBUHIA B 00pa3lie, ECIIU BHICOTA BOJIHEI
JUTSL TIOJTYYEHHOTO PacTBOpa Ha MOJIsIporpaMMe CocTaBisieT 6,0 MM.

5. Omnpepenuts komuuectso Mmeau (1) B 200,0 cm® mccnemayemoro pacTsopa,
ecIli pH amIiepoMeTpudeckoM Tutposanuu 50,00 cm® 3Toro pacTBopa pacTBOpoM
SITA ¢ Caks = 0,0100 mons/nm3 momyueHs! caeayIonme pesyabTaThl:

V(OITA), cm® | 0 0,50/1,00 /1,50 2,002,550 3,00
lg, MKA 22,5]/16,0]10,0]3,75]/0,50 0,50 | 0,50

BapuanTt Ne 6
1. TloreHmanbl KaauliCENEKTUBHOIO 3JIEKTPOJIa, U3MEPEHHBIE OTHOCUTEIBHO
XJIOPUACEPEOPSTHOTO BJIEKTPOJa B CTAaHJAPTHBIX PAacTBOpax COJM Kaldus C
pa3nn4Hoit KoHIeHTparueidr K* coctaBuu:

C(K*"), mons/nm® | 1,010 1 1,0-102 | 1,0-10° | 1,0-10* | 1,0-10°
E, MB 100 46,0 -7,00 -60,0 -113,5

[Io »>TUM JaHHBIM TIOCTPOWJIM TPAAYMPOBOYHBIN Tpaduk B KOOPIMHATAX

E=f(pC(K")).

Hagecky oOpaszma maccoit 0,2000r, comep:kaliero Kajiaui, pacTBOPWIM B BOJE,
00BEM pacTBopa mosenu 10 250,0 cvm®. OnpenenuTs MacCOBYIO IO Kajus, eCld
3JIEKTPOHBIA MOTEHIUAII HCCIEAYEMOrO pacTBopa coctaBui 34,0 mB.

2. HaBecky MeIHOrO CILIaBa pacTBOpuiH, 00bEM nosemu 10 250,0 cm® u 20,00

CM3 MIPUTOTOBJICHHOI'O pacTBOpa OTTHTPOBAJIM IIOTCHHUOMCTPHYCCKH PACTBOPOM




tHocyabgara HaTpus ¢ TuTpoM 1o meau 0,01664 r/cm®. Onpenennts Maccy Cu mo
UHTETpabHON © 1nuddepeHanbHO KPUBBIM THTPOBAHHS, €CIH MOTYyYCHBI
CIIeYIOIINE Pe3yJIbTaThl:

V(Na;S,04), cm® | 1,50 | 1,90 | 2,00 | 2,05 | 2,08 | 2,10 | 2,12 | 2,15 | 2,20
E, MB 475 | 445 | 424 | 405 | 382 | 305 | 232 | 186 | 162
3. Paccumraiite  kommyectBo NaOH wu CH3COONa, ecau mnpu

KOHJIYKTOMETPUYECKOM TUTpOBaHHH UX cMecu pactBopoM HCI ¢ xoHuenTparmeit
0,1000 Monb/aM® MOJTyYEHBI CIIELYIOMIUE PE3YIbTATHL:

V(HCI), ¢m3|1,00{2,00/3,00|4,00/5,00/6,00|7,00/8,00|/9,00/10,0{11,0{12,0/13,0
L, Cm 13,5(10,116,2 |3,1 |2,1 |22 |22 |23 |30 |42 |54 |66 |80

4. TIpu nonsporpapuposanuu 15,00 cM® pacTBOpa COIM LIMHKA BHICOTA BOJIHEI

cocrapuna 29,5 mm. Ilocine nobGapneHus k Takomy ke o00bEMy 1,00 cm®

CTaH/IapTHOTO PacTBOpa LMHKA ¢ KoHueHTpauueii 0,0150 Mons/nM® BEICOTA BOJHBI
3
yBenuumiack a0 41,5 mMM. BBMHCIHTE KOHIEHTpAlUiO HHUHKA (B MI/CM®) B
UCCJIEAYEMOM pacTBOpE.
5. OmnpenenuTs MacCoOBYIO JIOJIO IPUMECH >Kejie3a B Hukelne (B %), eciu mociie
pactBopeHust HaBecku Maccoit 1,5000r u nepeseaecHus Beero kenesa B Fe(ll), mpu
aMIIEpOMETPUYECKOM THUTPOBAaHMU H3TOrO pPacTBOpa pacTBOPOM IEpMaHIaHaTa

Kaqus ¢ TUTPOM 10 xkenesy, paBHbIM 0,005585 r/cM® momydeHsl ciefyromiue

pe3yJIbTaThI:
V(KMnQy), em®| 00,50 | 1,00 | 1,50 | 2,00 | 2,50 | 3,00 | 3,50 | 4,00
lg, MKA 5|5 3) 99 |7 98 [11,9]15,2|18,3

Bapuant N7
1. Ins onpenenenuss nonos xkenesa (lll1) B ananuzupyemom pactBope mpsiMoi
MOTEHIIMOMETPUH TPUTOTOBWIM craHaapTHeie pacTBopbl Fe(NOs); m m3mepmim
MOTEHI[MAT UHIUKATOPHOTO 3JIEKTPO/Ia B KAXJOM U3 HUX:

C(Fe*"), momw/nm® | 1,0:10* | 5,0-10% | 1,0-102 | 5,0-10°
E, MB 290 278 272 260

[Io »>TUM JaHHBIM TIOCTPOWJIM TPAAYyHPOBOYHBIA Tpaduk B KOOpIWHATAX

E=f(pC(Fe®*")). Uccnenyemslii Hanutok o6bEMom 10,00 cm® pa36asunu Bomoil 10



50,00 cm® B MepHOIt K0s16€. [T0TEHIMAT UHAMKATOPHOTO SIEKTPO/IA B IONYyIEHHOM
pactBope paBeH 275 MB. Onpenenute KOIUYECTBO MOHOB JKEJI€3a B HAMMUTKE.

2. IlocTpouts  HHTETPAIBHYIO 17} mupdepeHInanbHyl0  KpUBbIE
MOTEHIIMOMETPUYECKOTO TUTPOBAHMS OMNPEAECIUTh KOHIIEHTPALUIO pacTBOpa
CH3COOH (r/cm®), ecnu npu turposanmu 10,00 mn stoii kucinorst KOH ¢
xoHuenTpanueii 0,1000 Monb/aM3 TOTyUHIN ClIEAYIONIHE PE3YIBTATHL:

V(KOH), m1 | 15,00 | 18,00 | 19,00 | 19,50 | 19,90 | 20,00 | 20,10 | 20,50 | 21,00
pH 522 |5,71 /604 |6,35 |7,05 |8,79 |10,52|11,22|11,51
3. 50 cm® pactBOpa, COAEPIKALIETO XJIOPUA-HOHBI OTTUTPOBAIM PACTBOPOM

3

AgNO3z c wmomsipHoit koHueHntpanuedt 00,2824 wmonw/nm°. PaccuuTaiite maccy

XJIOpUO-UOHOB B PACTBOPC IO JAHHBIM KOHAYKTOMECTPHUYCCKOT'O TUTPOBAHUA

V(AgNOs).em® |1 |2 |3 [4 |5 |6 |7 |8 |9 |10
L, MCMm 6,1/5960/59/58|627,6|91|10,5 | 12,1

4. I[J'UI OoNpCaACICHUA COACPKAHUA MCIAU MCTOJAOM BOJIbTAMIICPOMCTPUMN B3ATaA

HaBecka nuieBoro npoaykra 20,0087r, koTopasi mociie 030JICHUS U PaCTBOPEHUSA
30Ibl IIEpEHECEHa B MEpHYI KkojiOy BMmectumocthio 50,00 cm® s
nossporpaduposanus B3ato 20,00 cM® 3TOro pacTBopa, BEICOTa BOJIHBI COCTABMIIA
24 mwm. Ilpu nonsiporpadupoBaHUM TAaKOro kK€ 00OBbEMa CTaHJAPTHOT'O pPacTBOpa

3 momydena nonsporpaduyeckas BOJHA

Menu, conepxkamero 0,16 mr B 1 cm
BbIcOTOM 20 MM. Bhrurciure MaccoByIO J0JI0 MEJIM B aHATTU3UPYEMOM 00pasIle.

5. Onpenenute MOJSPHYIO KOHIICHTPALIMIO KaJMHS B MCCIEIyeMOM DPacTBOpE,
ecmd nOpu  amnepomeTpuueckoM TtutpoBanmu 20,00 cMm® ero pacTBOpoM
Ka[Fe(CN)s] ¢ tutpom, pasueiv 0,001010 r/cm® ObLIM HOIydEHHI ClETYIOIIUE

pe3yJIbTaThI:

V(Ka[Fe(CN)s]), e |0 | 0,50 | 1,00 ] 1,50 | 2,00 | 2,50
lg, MKA 30|30 |31 |32 |120 | 240

Bapuant Ne8
1. TloreHumnan KagMHUHCEIEKTUBHOIO SJICKTPOJA, U3MEPEHHBIM OTHOCHTEIBHO
XJIOpUACEPEOPSIHOTO  3JICKTpoAa, B  craHgaptHoMm  pactBope CdSOs ¢
xonnentpamueit Cd?* 1,0:102 wmons/mm® cocrasun -100 MB. Hccnemyemsiii

pactBop Kaamus 00bEMoM 5,00 cm® pasz6aBumu Bonoit no 100,00 cm® B MepHOIA



koibe. [loTeHIMan KaaMHICENIEKTUBHOIO 3JIEKTPOAA B IOJIYYEHHOM pacTBOpPE
paBeH - 88,0 MB. Onpenenutrs KOHUECHTPALUIO HCCIEAYEMOTO pacTBOpPa COJIH
xagmus (B MOIb/1m3).

2. [loctpouts  uwHTETrpasbHyl0 W Au(epeHInanbHyl0  KPHUBBIC
MOTEHIIMOMETPHUYECKOTO0 TUTPOBAHUSI M ONPEISIINTh KOHIIeHTpaIuio pactBopa HCI
(mr/cm®), ecnu npu TuTpoBanuu 10,00 cM® 3T0# KucaoTs pactBopom NaOH ¢ C =
0,1000 Monb/aM® MONYYUIM CIIEYIONIUE PE3YIBTATHL:

V(NaOH), cm® | 0,50 | 1,50 | 2,50 | 3,50 | 4,50 | 5,55 | 6,50 | 7,65 |8,65
pH 5,22|5,71/6,04/6,35|7,05/8,79|10,52 11,22 | 11,51

3. Tlpy KOHIYKTOMETpHYECKOM THUTpoBaHUM 15,00 cM® yKCYCHOH KHCIIOTHI

pactBopoM KOH 6b111 nosny4eHs! ciieyrolne pe3yabTarhl:

V(KOH),em®|1 |2 |3 |4 [5 |6 |7 |8 |9 |10
L,Cum 3338|4146 |50|54|50]| 44| 38|34

PaccumTaiite Maccy ykcycHol kuciotel B 200 cm® pacTBopa, eciM MOJSIpHas

KOHIIEHTpauus ruapokcuaa kanus pasaa 0,1020 MOJIB/ M.
4. Jlnsg TOCTpoeHUs TpaayupOBOYHOTO Trpaduka 3amucaid IMOJIIporpaMMBbl
cTanzapTHBIX pacTBopoB Cd?* u M3Mepuiu BBICOTY BOJIHEL

Ccg, Mxr/em® | 0,50 | 1,00 | 1,50 | 2,00
hx, MM 11 |20 [32 |41
Hasecky cranum 0,1000r pactBopunu u pasz6asumu g0 250,0 cm®. BblUMCIHTS

MAacCOBYIO JIOJIIO KaJaMHsi B oOpasile, €CIM BBICOTA BOJHBI Ha IMOJSPOrpaMMe
cocTaBiisieT 18 mm.

5. OnpenenuTh KOIMYECTBO LIMHKA B 1aM° MccienyeMoro pactsopa, ecian Ipu
amnepoMmeTpudeckoM TuTpoBanuu 10,00 cM® 5Toro pacTBopa pacTBOPOM

Ka[Fe(CN)s] ¢ T(K4[Fe(CN)e)/Zn) = 0,002440 r/cM® mnomydeHBl cleayroIIue

pE3yJIbTaThI:
V(K4[Fe(CN)]),em® |0 |0,20{0,40 | 0,50 | 1,00 | 1,50 | 2,00 | 2,50 | 3,00
4, MKA 60,0 | 60,0 | 60,0 |61,0|61,0]120 | 176 | 230 | 285

Bapuant Ne9
1. IToreHuan HUTPUT - CEJICKTUBHOTO 3JIEKTPOJIa, U3MEPEHHBIM OTHOCHUTEIBHO

XJIOPHICEPEOPSTHOTO AJIEKTPoia B cTaHAapTHBIX pacTBopax KNO, paBeH:



C(NOy), mons/am® | 5,0:10* | 1,010 | 5,010
E, MB 410 370 227
[To >TUM naHHBIM MOCTPOWJIM TPAIyHPOBOYHBIH Tpaduk B KoopamHaTax E=f(p

CK™).

Onpenenuts cogepxanne NO, B Bome (B MMOIb/AM®), eciu 3JIEKTPOHBI
MOTEHIIMAJ UCClIeyeMoil Boabl paBeH 260 MB.

2. Jlna ompenenenus copepxkanus Ca?* 50,00 cm® Moloka OTTHUTPOBAIH
pactBopom kommekcoHalll ¢ Cye = 0,0930 mons/am3. OnpenenuTs conepskanue
Kanplusa (B Mr/am®) 1o wmHTerpanmbHOM M Iu(Q(PEPEHIUANTBLHON  KPHBBIM

TUTPOBAHUS, €CJIA MMOJTYUCHBI CICAYIOIINC PC3YJIbTATHI:

E/RE?JITA)’ 0 |5,00|10,00]|15,00|17,00]| 18,00 |19,00 | 20,00 | 21,00 | 24,00

E, MB 260|276 |288 [312 [320 [440 [450 |455 [460 |463

3. PaccumTaiiTe KOJIMYECTBO a30THOM KMCIOTHI U HUTpaTa aMMoHus B 150,0 cm®

pacTBopa, eciu IIpU KOHAyKToMeTpudeckoMm TutpoBanun 10,00 cm® cmecu

pactBopom KOH ¢ turpom mo consHoii kuciore, pasHeiM 0,000500 r/cm®
MOJIYYEHBI CJIETYIONINE Pe3yIbTaThI:

V(KOH), cm*|1,00/2,00/3,004,00/5,00/6,00|7,00/8,00/9,00|10,00/11,00|12,00
L, Cm 21,0/118,0115,0112,3|11,5|11,3]|11,4/11,5/11,8|/12,6 14,8 |18,2

4. Ilpu aHanu3e cruiaBa Ha cojAep)kaHue Kaamus HaBecky 2,5000r pacTBopuiin B

CMecH KUCJOT M pacTBop pasbasumu g0 250,0 cm®. Ilpu amamuse 10,00 cm®
MOJIYYEHHOT'O PacTBOPA BHICOTA MOJSIPOrpauUecKoil BOJHBI KaJMHs Oblla paBHA
16,5 MM, a mocine pobasnenus 5,00 cM® crammaprHoro pactBopa CdSOs ¢
xonnentpanueii 0,0300 monw/aqm® yBenmuumnack 10 21,5 MM (Ipyrue KOMIIOHEHTHI
CIUIaBa B 3TUX YCIOBUAX HE MEUIAIOT ONPEIETECHUI0). BpuncnnTe MaccoByIO 40O
Cd?* (B %) B cruiase.

5. Onpenenuts cojepskanue kobambra (B Mr/mm°) B HMCCIELyeMOM pPacTBOpE,
eclti npu amrepomerpudeckoM Tutposanuu 10,00 cm® 3Toro pacTsopa pacTBopom
Ks[Fe(CN)s] ¢ xonnentpamueii 0,0641 Mmonp/qM° mMoNydeHBl  ClELyIONIUE
PE3YIAbTATHI:

V(K[Fe(CN)e]), eM® |0 | 0,50 | 1,00 | 1,50 | 2,00 | 2,50 | 3,00
lg, MKA 215|160 | 113 |60 |20 |19 |19




BapuanT 10

1. TloTeHiMan HUTPUT - CEICKTUBHOTO BJEKTPOAA, UBMEPEHHBIN OTHOCUTEIBHO
XJIOPUICEPEOPIHOrO JNIEKTPOAa B CTAHAAPTHOM pacTBope, copepsxkamem 1,0:107
mons/nmM3 KNO, pasen 375 MB. Onpenenuts konudectso NOy B Boxe, ecinu
AJIEKTPOJHBIA MOTEHIIUAI UCCIEAYEMOM BOJIbI paBeH 385 mMB.

2. TlocTpouTs WHTETpaIbHYIO W IU(PPEPCHINAIBHYIO KPUBBIC TUTPOBAHUS U
onpeaenutsh THTp pactBopa HCI, ecau npu tutposanuu 10,00 M1 3TOM KHUCIOTHI
KOH ¢ tutpom 0,000178 r/cM® monyduiiy clieayroue pe3yabTaThl:

V(KOH), ¢m® | 15,00 | 18,00 | 19,00 | 19,50 | 19,90 | 20,00 | 20,10 | 20,50 | 21,00
pH 522 |571 |6,04 635 |7,056 |8,79 |10,52]|11,22 11,51

3. Ilpu TuTpoBaHuM xjopuja Oapusi CEPHOM KHUCIOTOM C MOJSPHOU

koHuentpamuei 0,0100 Mons/aM® npy BEICOKOYACTOTHOM THTPOBAHHMH HOIYYEHEI
CJIEIYIOLIUE PE3yJIbTaThI:

V(H,SO4),em® |2 |4 |6 |8 |10 [12]14]|16
I, MKA 62|55|43|30(19,2 |28 |37 |45
OmnpenenuThs Maccy xjopuaa 6apus B pacTBOpE.

4. Beluucaute conepxkanue Cu?* (B MMonn/mM°) B KOHCEPBUPOBAHHOM
3 [
ss65109HOM coke, ecnu npu a”Hanm3e 20,00 cM® ero BeIcOTa MOJAporpaduyecKon
BOJIHBI Meqn Oblia paBHa 19,2 MM, a mocne nob6asienus 1,00 cm® CTaHJIapTHOTO
pactBopa meau ¢ koHueHTpamueit 0,0010 MOJIB/IM® yBenuumiack 10 31,0 mm.
5. Omnpenenuts konuuectBo meau (Il) B uccrnemyemom pactBope, ecnu npu
aMIIEpOMETPUYECKOM TUTPOBaHUU 3TOro pactBopa pactBopoMm ITA ¢ CakB =
0,0100 Momb/nM> MoTydYeHBI CleyIONINE PE3yIbTaThI:

V(OITA), cm® | 0 0,50]1,00]1,50|2,00|2,50|3,00
la, MKA 22,5]/16,0]10,0]3,75/0,50 0,50 | 0,50

Bapuant Ne 11
1. TloreHumanm WHAMKATOPHOTO JJIEKTPOAA, W3MEPEHHBI OTHOCHUTEIBHO
XJIOpUACEPEOPSHOTO  3JeKTpoda, B cranmapTHoM pactBope Fe(NOs); ¢
xonnentpanueit 1,0:10°% coctaBun 272 MB. OmnpenenauTs KOHIEHTPALMIO
ucciaexyemoro pacteopa kenesa (IIl) (B mons/nm®), ecnum  moTeHnman

WHAUKATOPHOTO 3JICKTPOJIa ISl 3TOr0 pacTBopa paBeH 278 MB.



2. Anmamsupyemsiii pactBop HzSO4 pas6aBunm B MepHOit konbe 10 100,00 cm?

¥ anukBoTy 00beMoM 20,00 cM® OTTHTpOBaIM MOTEHIUOMETPUYECKH PACTBOPOM
NaOH ¢ C = 0,1000 mons/mm°.

[Toctpouts wuHTErpanbHyto u AubQEepeHIIuaIbHy0 KpPUBBIE THUTPOBAHUS W
onpenenutb Maccy HoSO4 B pacTBOpe (MT) 1O CIAEAYIONIUM JAHHBIM

V(NaOH),cm® | 1,50 11,80 (1,90 | 1,95(1,98|2,00|2,02|2,05 |210
pH 2,64 13,05|3,36|3,644,05/6,98|9,95|10,53 | 10,65
3. Anammsupyemyro cmecb HCl u CH3COOH mnomectwiiu B MEpHYHO KOJIOY,

BMectuMocThio 50,00 cM® u foBenu 10 Metku Bojoil. Ilpu turposanuu 10,00 cm®

pactBopa NaOH ¢ turpom, pasasiv 0,000400 r/cM® HONydII CIIEIYFOIIIE PE3YIIHTATHL

V(NaOH),cm3|7,00/8,00/9,00{10,00{11,00{12,00|13,00/14,00|15,00|16,00
1,CM 2,66(2,39(2,122,02 |2,03 |2,04 |2,06 |2,38 |2,74 |3,10
[ToctpouTth kpuByto TUTpoBaHus U omnpeneants konmumdectBo HCl u CH3;COOH B

MCXOJHOM PacTBOpE.
4. Tlpu nonsiporpadupoBaHUM CTaHAAPTHHIX pacTBOpoB cBHUHIA (|l) moxyyeHsI
CJIEIYIOIINE Pe3yIbTaThI:

Cpp, Mxr/cm® | 0,50 | 1,00 | 1,50 | 2,00
hy, MM 40 180 |12,0|16,0
Hasecky craBa Maccoit 1,5000r pactBopunnm u paszbasumu g0 250,00 cm®,

Bbruncnuth MaccoByro OO CBHHIIA B OO0paslle, €CIM BHICOTa BOJHBI IS
MOJIyYEHHOTO pacTBOpPa Ha MOJsIpOrpaMMe cocTaBiseT 6,0 MM.

5. OmnpezenuTh KOHIEHTPALMIO IMHKA (B MI/IM°) B MCCielyeMOM pacTBOPE,
ecIti npy amIrepomeTpudeckoM Tutposanuu 10,00 cm® 3Toro pacTBopa pacTBopom
K4[Fe(CN)s] ¢ T(K4[Fe(CN)sJ/Zn) = 0,002440 r/cm® nomydeHsI clie/TyFOIue pe3y/bTaTbL:

V(K4[Fe(CN)s]), M3 |0 0,20 0,40 0,50 | 1,00] 1,50 | 2,00 | 2,50 | 3,00
lg, MKA 30,0 | 29,0 | 31,0 | 32,0 | 32,0 | 60,0 | 137 | 220 | 300

BapuanTt Ne 12
1. Ilpu onpenenenun Fe(lll) moreHmomMeTprueCKUM METOAOM OBLIO HaWICHO,
YTO MOTCHIHAA HMHIUKATOPHOTO AJIEKTpoJa cTraHaapTHbIX pacTBopoB Fe(NOs3)s

paBeH:

C(Fe(111)), moms/mv® | 1,0:10%]5,0-10% [ 1,0:10% [ 5,0:10°3
E, B 290 [278 |272 | 260




[Io »>TUM JaHHBIM TIOCTPOWIIM TPAAYMPOBOYHBIA TpaduKk B KOOpIWHATAX
E=f(pCFe®").

OnpenenuTs CcoaepsKaHWE Kele3a B IHBE (B MI/IMS), €CIU  3JIEKTPOJHBIMA
norennuan 25,00cm® wmccnemyeMoro mpopaykra, paszdasiensoro o 50,00 cm®
pacTtBOpoM (OHOBOTO AIEKTPOIUTA, COCTaBUI 268 MB.

2. Jlna onpeneneHus turpyemoii kuciotHoct 50,00 cm® sg6mouHOro coka
orrutposany NaOH ¢ xonuentpanueit 0,0980 mons/mm3. ITo uHTErpanbHON U
muddepeHanTbHON KPUBBIM TUTPOBAHUSI PACCUMTANTE KUCIOTHOCTH COKa B
rpaagycax TepHepa (rpamyc TepHepa mnokazsiBaeT 00béM 00,1000 M NaOH,

I/I?;paCXOIIOBaHH]':Jﬁ Ha TUTPOBAHUC 100 CM3 MU CBOTO HpOI[yKTa).

(\:/NE»L\IaOH)’ 0 2,00 |4,00|6,00]|8,00|10,00 10,50 | 11,00 | 12,00 | 13,00
pH 2,69|3,60]4,00]4,50|5,00/590 |7,00 |11,50|11,80|12,00

3. Ilpu xoHmykToMerpudeckoM tuTpoBanuu 50,00 cm® cmecu NaOH u NH,OH

pactBopom HCIl ¢ xkonnentpanumeii 0,1000 MOJTB/ M3 MOJYYEHBl CJIEAYIOIINE

JaHHbIE!
2/1\53HC|)’ 0 1,00 | 2,00 | 3,00 | 4,00 | 5,00 | 6,00 | 7,00 | 8,00 | 9,00 | 10,00
L, Cm 6,60 | 5,98 5,30 | 4,68 4,05 - 4,455,70 7,80 12,02 | 16,20

PaccunTaiite konuentpanuo NaOH u NH4OH B nccnenyemom pactsope (B r/mm?).

4. Ilpu aHanu3e cruiaBa Ha cojAep)kaHue kaamus HaBecky 3,5080r pacTBopuiid B
CMecH KUCJOT M pacTBop pasbaBumu g0 250,0 cm®. Ilpu amamuse 20,00 cm®
MOJIYYEHHOT'O PacTBOpa BHICOTA MOJsporpaduyeckoil BOJHBI KaJMHs Oblla paBHA
12,3 MM, a mocine gno6asnenus 5,00 cm® crammaprHoro pactBopa CdSOs ¢
xonnentpanueii 0,0300 monws/aqm® yBenuumnack 10 18,6 MM (Ipyrue KOMIIOHEHTHI
B CIUIaBa B 3TUX YCJOBHUAX HE MEIIAIOT ONpPEAENICHUI0). Bhiuncinre mMaccoByro
nomo Cd** (8 %) B crunase.

5. Onpenenuth KOHLEHTPALMIO UHKA (B MI/aM°) B HcCleqyeMOM pacTBOPE,
eclti npu amrepomerpudeckoM Tutposanuu 10,00 cm® 3Toro pacTsopa pacTBopom
Ka[Fe(CN)s] ¢ T(K4[Fe(CN)s]/Zn) = 0,002440 r/cM> nomyueHs! clieIyroLIIe pe3yibTaThL:

V(Ka[Fe(CN)e]), cM® |0 ] 0,20 0,40 0,50 | 1,00 1,50 | 2,00
lg, MKA 20,0 | 20,0 | 31,0 | 40,0 | 94,0 | 146 | 200




BapuanT Ne 13
1. IoTeHManbl KaIMUNRCEIEKTUBHOTO 3JIEKTPOJa, U3MEPEHHBIE OTHOCUTEIHHO
XJIOPUACEPEOPSHOTO 3JICKTpoaa, B cTaHAapTHBIX pacTBopax CASOs ¢ pasnuuHoi
xoHnentpanueii Cd®* cocrapuu:

C(Cd*"), moms/nm?® | 1,0-10 | 1,0-10% | 1,0:10° | 1,0-10* | 1,0:10°
-E, MB 75,0 100 122 146 170
[Io »>TUM JaHHBIM TOCTPOWJIM TPAAYyMPOBOYHBIA TIpaduK B KOOpJIMHATAX

E=f(pCCd?").

Uccnemyemslii pacTBop kaamus 06béMoM 10,00 cm® paz6asumu Bomoit mo 100,00
cm® B MepHOI1 kos10€. TloTeHIMan KaaMuiiCeIeKTUBHOTO SIEKTPO/IA B IIOTYYEHHOM
pactBope paBeH 161 mMB. OnpenenuTs KOHIIEHTpPALMIO HCCIEIYEMOTO pacTBOpa
conu kaamus (B Mr/am°).

2. AHanmsupyemblii pacTBOp pa3z0aBunu B MepHOH konGe Ha 250,0 cm® m
anukBoTy o00bEMoM 15,00 cm® ortuTpoBamu morteHnuomerpudecku 0,1200

3

moaws/am® NaOH. Omnpenenuts maccy HCl (B Mr) mo wuHTErpajibHOH U

muddepeHnaIbHOM  KpUBBIM ~ TUTPOBAHHUSA, €CIM  TIONYYEHBI  CIETYIOIIHe

PE3YNIbTATHI:
V(NaOH), em® [ 1,50 1,80(1,90|1,95|1,98|2,00|2,02|2,05 |2,10
pH 2,64 |3,05|3,36|3,64|4,05|6,98|9,95 10,53 | 10,65

3. Cmech HCl u CH3COOH orrurposanu pacteopoM 0,2500 moms/nm3 NaOH.
MOCTPONTE KPUBYIO KOHIYKTOMETPHYECKOTO THUTPOBAaHUS W  paccuuTaiiTe

KOJIMYECTBO KUCJIOT (B MMOJIb) B AHAIM3UPYEMOM PaCTBOPE.

z/NggNaOH)’ 1,00 | 2,00 | 3,00 | 4,00 | 5,00 | 6,00 | 7,00 | 8,00 | 9,00 | 10,00 | 11,00
L, Cm 24,0121,0|17,8]|150/14,0|14,2|14,3|14,5|18,7|22,6 |26,5

u?* (8 mr/mm°) B KOHCEPBMPOBAHHOM S0JOYHOM

4. Beruucaute coaepxkanue C
coke, ecu npu aHanusze 20,00 cm® ero BelcoTa monsporpaduyuecKkoil BOIHBI MeIH
ObL1a paBHa 16,5 MM, a ocne no6asnenus 2,00 cM® cTaHAAPTHOrO pacTBOpa Meau
¢ xoHueHTparueit 0,0010 mons/am® yBennuunace 710 29,0 MM.

5. OmpenenuTh KOHIEHTPALMIO LUHKAa (B MI/cM®) B HcclieqyeMOM pacTBOPE,

ecIli pu amIrepomeTpudeckoM Tutposanuu 50,00 cm® 3Toro pacTBopa pacTBOpoM




K4Fe(CN)s] ¢ T(K4Fe(CN)e/Zn]) = 0,000325 r/cm® momydeHsl ciemylolue

PE3yIBTaTHI:
V(Ka[Fe(CN)e]), eM® |0 | 0,20 0,40 0,50 | 1,00 1,50 | 2,00 2,50 | 3,00
lg, MKA 75,0 | 75,0 | 75,0 | 75,0 | 120 | 165 | 210 | 255 | 300

Bapuant Ne 14

1. Onpenenurs conepkaHue Kalus B MUHEPaIbHOU Boje (B MOJb/aM®), eciu
ANEKTPOAHBIA TOTEHIMal B HccieaqyeMoM pactBope paseH 40 mB, a s
CTaHJapPTHOTO pacTBOpa Kanus ¢ KoHunenTpauueit 0,0120 mons/nm® cocrasun 46,0
MB.

2. Jlna onpezenenus TUTpyeMoil kuciaoTHoctd 15,00 cm® aGpuKocoBoro coka
orrutposamn NaOH c¢ konuentparmeii 0,09400 mons/mm3. Tlo nHTErpanbHOM U
muddepeHnaIbHOM KPUBBIM TUTPOBAHUSI PACCUUTANTE KHUCIOTHOCTH COKa (B

r/nm® B nepecueTe Ha A6J0YHYIO KUCIOTY).

XNEL\IaOH)’ 0 2,00|4,00|6,00]|8,00|10,00 10,50 | 11,00 | 12,00 | 13,00
pH 5,05|5,56|5,88|6,19|6,92|8,82 |10,56|11,29|11,58 | 11,90

3. PaccuuTaiiTe KOHIIEHTPALMIO a30THOM KUCIOTHI U (eHona B (Mr/cm®), ecimu
npu KoHAyKToMeTpudeckoM TuTpoBanuu 20,00 cm® ux cMecu pacrsopom KOH ¢

koHneHTpauuei 0,4700 MOJIB/IM® MOJTYYEHBI CIEAYIOIINE PE3YIbTAThI:

V(KOH), ¢m3|1,00(2,00/3,00/4,00/5,00|6,00({7,00/8,00{9,00(10,0(11,0/12,0
L, Cm 19,0/17,0{15,0{13,2|12,5/12,6|12,7|12,8|/13,0|14,0/15,0|16,5
4. Jlns mocTpoeHHs TPaayHpOBOYHOTO Tpaduka 3amucaid MOJSIPOrPaMMBbI

CTaHJapPTHBIX pacTBOPoB CU?* ¥ M3MEPUIIM BHICOTY BOIIHBI:

Ccu, Mr/cm® | 0,50 | 1,00 | 1,50 | 2,00
hx, MM 9,0 [17,5]26,2|35
Hasecky natynu 0,1000r pactsopunu u pas6asuau 10 50,00 cm®. Beramcnuts

MacCoByIO JOJI0O Meau B oOpasie, eciau BBICOTAa BOJHBI Ha MOJISPOrpaMMe
COCTaBIISIET 27 MM.

5. Onpenenutb mMaccy Kaamusi (B MI) B HCCIEAYEMOM pacTBOpPE, €CIH MpH
ammepoMeTpudeckoM TuTpoBanuu 10,00 cMm® 3Toro pacTBopa pacTBOPOM
Ka[Fe(CN)s] ¢ T(K4[Fe(CN)e/Cd]) = 0,002440 r/cm® mosydeHBl cleayrOIUe

pe3yJIbTaTHI:




V(K4[Fe(CN)g]), cm® | 0 0,20/0,40 /0,50 |1,00|1,50|2,00]2,50 3,00
lg, MKA 30,0129,0(31,0(32,0|32,0|60,0|137 | 210 | 300

Bapuant Ne 15
1. [Tpu onpenenerun Fe(lll) moreHIIOMETpUYECKUM METOJIOM OBLIO HAWIEHO,
YTO MOTCHIHA] WHAMKATOPHOTO 3JICKTpoja cTaHaapTHbIX pacTBopoB Fe(NOs)s

paBeH:

C(Fe(111)), moms/mv? | 1,0°10%]5,0-10% [ 1,010 | 5,0:10°%
E, MB 200 [278 272|260

[Io »TUM JaHHBIM TOCTPOWJIM TPaAyMPOBOYHBIN Tpaduk B KOOpAMHATAX

E=f(pCFe®").

OnpenenuTs cojepkaHue dkele3a B HHUBE (B MI/AM®), €CU  DIEKTPOHBIM
norenuuan 15,00cm® uccnemyemoro npojaykra, paszdasiensoro jo 50,00 cm®
pacTBOpoM (OHOBOTO IEKTPOJIUTA, COCTaBUI 265 MB.

2. Haecky cepebpsiHoro crmiaBa wmaccor 2,1570r pacTBopuiivd W TOCHE
COOTBETCTBYIOLIEH 00paboTKH 10BenH 006EM pactBopa 10 100,0 cm® u 25,00 cm®
pactBopa ortutpoBanu 0,1500 mons/nm® NaCl. Onpenenurs MaccoByio gomo Ag

(B %) mo wuHTEerpaibHOW W AUQPGEepEeHIINAIbHON KPUBBIM THUTPOBAHUSA, €CIH

IIOJIyY€HBI CIIEAYIOLINE PE3YIbTaThl:

V(NaCl), em® | 16,00 | 18,00 | 19,00 | 19,50 | 19,90 | 20,00 | 20,10 | 20,50 | 21,00
E, MB 689 |670 |652 |634 |594 |518 |440 |401 |383
3. IIpu kouxykToMeTpuueckoM tuTposanuu 50,00 cm® cmecu NaOH n NH,OH

pactBopom HCl ¢ xonnentpammeii 0,1000 mons/nM® HOIydeHBI ClIEAyIOIIHE

JTaHHBIE:
E/NEL_ICI)’ 0 1,00 2,00 | 3,00 (4,00 |5,00|6,00|7,00|8,00|9,00 |10,00
L, Cm 6,30 (5,41 (4,52 (3,62 |3,71 4,79 |5,85(6,93 (9,00 | 12,08 | 15,13

PaccunTaiite conepsxanne NaOH u NH4OH (B mr/cm®) B nccieryeMoM pacTBOpE.
4. Jlna ompeneneHuss NMPUMECH CBUHLA HaBecKy cruiaBa maccou 0,2510 r
pactBopunu B 250,0 cm® azoTHoii kucnotsl. IIpu nonsporpapuposanuu 10,00 cm®
MOJIY4YEHHOI'0 PacTBOpa BhICOTA Mojsiporpaduueckoi BojdHbI coctaBmwia 15,0 M.
CraHmapTHBIi pacTBop HHMTpaTa cBUHIA € Cog = 0,0500Mo0mb/1M° MMen BBICOTY

21,9 mMm. PaccumraiiTe MaccoOBYIO JIOJTIO CBUHIIA B CILIABE.




5. Onpemenuts Maccy LMHKA, cozepskamerocs B 500,0 cM® uccimeayemoro
pacTBopa, eclii IIPHU aMIepoMeTprueckoM tutposanuu 25,00 cm® storo pactsopa
pactBopom K4[Fe(CN)s] ¢ T(K4[Fe(CN)g}/Zn) = 0,001820 r/cm® nomyueHs!
CJIEIyIOIINE PE3yIbTaThI:

V(K4[Fe(CN)g]), cm® | 0 0,20/0,40 /0,50 |1,00|1,50|2,00]2,50]3,00
lg, MKA 60,0 60,0 /60,0/61,0/61,0|120 |1/6 |230 | 285

3ansaTue 2. «OnTHYecKHe MeTOAbI aHaIu3a» (8 uac.)
BrInoTHUTE 3a1aHUE COTJIACHO BapHUaHTY.

Bapuanm Nol

1. Tlokazarenb MPETOMIICHUS KaKOTO pacTBOpa OTCEKAeT TPaayHUpOBOYHEIH
rpaduk B peppakTOMETPUHU MO OCHU OPJIUHAT?

2. Hanummute ypaBHenue 3akoHa byrepa-JlambGepra-bepa. Uto o603Hada0T
BXOJISIIINE B HETO BEJIMYUHBI?

3. Omnpenenure coiepXaHUe CHOUPTa B TEXHUYECKOM CIIUpPTE, €CIIU
HoKa3aTeNlb MpeIoOMIIEHHMs TeXHudeckoro cnupra paseH 1,4005, a mokasarenu
HpEIOMIICHUs CTaHIAPTHBIX PAaCTBOPOB CIIUPTA IPUBEEHBI B TAOIULIE.

o coupra, % | 10,0 | 20,0 |30,0 40,0 | 50,0
n 1,3502| 1,3745 |1,3932|1,4122| 1,4310

4, Bri6epure KpUBBIE TUTPOBAHUSI, COOTBETCTBYIOLIME

doTokoTOpUMETpUECKOMY MeToAy aHanu3a. OObBsICHUTE, KakuM 00pa3oMm

OTIPENICIIAIOT 3HAUYCHHE YKBHBAJICHTHOT'O 00BbeMa, Ha30BUTE MPUOOP.

5. Konnenrpamuio pactsopa cyibgara kamus, C(K;SO4) ~ 1-1077 moms/mm?,
OTIPEJICISIIOT METOJO0M (POTOKOJIOPUMETPHUH, TpPEAeT OOHAPYKEHUS KOTOPOTO

pasen 1-107° monw/nm3. TIpaBunsHO 11 MoK0OpaH METO aHAIN3A?



Bapuanm No2

1. IlpuBenute mpuUMEpbHl HCMOIB30BaHHUS MeTola pedpakTOMEeTpun B
MUIIEBON MPOMBIIIIEHHOCTH.

2. Hapucyiite rpaduk 3aBUCUMOCTH ONTHYECKOH IJIOTHOCTU OT JJIMHBI
BOJIHBI. [[7151 4ero oH UCMOIb3yeTCA?

3. Ilpu QoromerprueckoM OIpeAeCeHUN COAEpPXKaHUS KaJIMUS B BOJE C
KPUCTANTUYECKUM (DUOJIETOBBIM IKCTPAKIMEN YBETMYMWIM KOHLEHTPALUIO KaIMUS
B pobe B 10° pas. UeMy paBHa MONSpHas KOHIEHTPALMs KAAMHS B HCXOIHOM
BOJIC, €CIIM ONTHYECKasl IUIOTHOCTb, U3MEPEHHasi B KIOBETE C TOJIIMHOMN cios 2
cm®, paBHa 0,457

4. Hauepture KpHUBYIO (POTOKOIOPUMETPUYECKOTO TUTPOBAHMSI  pacTBOpa
FeSOs pactBopom  KMnOs. Hanumwure ypaBHEHHE XHUMHYECKOW pEaKIIHH.
[lokaxkuTe Kak 1O KpHUBOM THUTPOBAHUS HAXOAMUTCS HKBUBAJICHTHBIH 0OO0BEM,
3aMMIIdTe pacueTHyio ¢dopmyny s omnpenenenus wmaccel  FeSOs B
aHAIM3UPYEMOM PacTBOpE.

5. MonspHas KOHIIEHTpauus pactBopa Meau paBHa 1-1078 mons/nm3. Kakoii
METOJl aHaJIN3a, JIIOMHUHECICHIINI0 WX (OTOKOJIOPUMETPHUIO, CIENYyEeT BBHIOPATH,
eclu mpejebl OOHApYKEHHMs THX MeToaoB aHanu3a paBHbl 1-107° mons/nM® n

1-10°% Mmos/aM® COOTBETCTBEHHO.

Bapuanm Ne 3

1. Onummure TOCICIOBATEILHOCTD OIPEACICHUS KOHIICHTPAIMU caxapa B
pedpakTOMETpUH METOJOM TPayUPOBOYHOTO Tpaduka.

2. llepeuncnute GakTOphl, BAUSIIONINEC HA BEJIMYNHY ONTHYCCKON ITUIOTHOCTH
pactBopa. Kak BeIOMparoT BpeMs, yepe3 KOTOPOEe MOKHO (HOTOMETPHPOBATH pacTBOp?

3. PaccumraiiTe MOJSpHYIO KOHIICHTPAIIMIO DSKBUBAJICHTA IICpMaHTaHaTa
xanus, ecau npu tutposanuu 10,00 cm® okcanara marpus, C (Na;C,0,4) = 0,0050
MOJIB/IMS, TIOTy4€eHbI CIeAYIONUE JaHHbIE:
V(KMnQOy4) | 0,0 {1,020 25|3,0(35[4,0/5,0
T, % 100 {100 | 100 | 99 [ 98 | 74 | 60 | 30




4. Vxaxute rpaguk KpuBoil (poTOKOJIOpUMETpUYECKOro TuTpoBaHus. Kakoe
U3 BEIIECTB, BCTYMAIOIIMX B pEAKIMIO0 MMeeT okpacky. HazoBute usMepseMyio

BEJIMUYMHY U ONPEJIETUTE 3KBUBAJICHTHBIN 00BbeM
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5. Ilpenen oOHapyxeHus MeToaa GoTokoaopuMeTpur paseH 1-107° moms/om3,

HpI/IFOIICH JAU 3TOT MCETOHA JId OIPCACICHUSA KOHIOCHTpPpAIUU HWOHOB CBUHIIA,

C(Pb?*) = 1-107° mons/nmm3?

Bapuanum No4

1. KakoB (uzmueckuil cMbIcil aOCOJTIOTHOTO M OTHOCHTEIIBHOIO MOKa3aTess
npenomiiennsi? Kak onu csizanbl? Kakoil nmokaszaTenb MpeoMICHHS U3MEPSIIOT Ha
paKTUKE?

2. W300pazute rpadukd 3aBUCUMOCTH ONTHYECKOW IUIOTHOCTH OT pH
pacTtBopa. Mcrionb3yroT i1 TaHHYIO 3aBUCUMOCTD B MPAKTUYECKUX IENISIX?

3. Paccunraiite maccy meau B 1 1M pacTBopa, ecim onTHdecKas IIIOTHOCTh
CTaHJIAPTHOTO U aHAJIU3UPYEMOI'0 pacTBOPOB paBHBI cooTBeTCcTBEHHO 0,54 1 0,13,
a MOJIApHasi KOHLIEHTpauus cranaaptaoro pacteopa C(Cu?*) = 1107 moms/am3.

4. HauepTtute KpuBYyI0 (POTOKOJIOPHUMETPUUECKOTO TUTPOBAHUS OKPAIIEHHOTO
OB ecnu u3BectHo, uto PB u IIP He umeroT okpacky. I[lokaxuTe Kak 1o KpuBou
TUTPOBAHUSI HAXOJUTCSA HKBUBAJICHTHBIM 00BEM, 3aMUIIUTE PAacUETHYIO (popmyny
JUIs1 oTipeiesieHus: MaccoBoi 1oau OB B aHanu3upyeMoM pacTBOPE.

5. Kakoii u3 mMeTo10B, (POTOKOIOPUMETPHS WU aMIIEPOMETPHUS, TPUTOACH
1718 ONpesieNeHns KOHLEHTPAIlMu HoHOB kobanbTa, C(Co?") = 1107 monn/am3,
eclti IIpejielbl OOHapyKeHHs 3TUX MeTonoB paBHbl 1-107° moms/nm® u 1-1078
MOJIB/IM® COOTBETCTBEHHO?

Bapuanm No5

1. Ot kakux (pakTOpOB M KaK 3aBUCUT MOKA3aTeIb MPEIOMICHUS ?



2. Kakue BenuunHbl U3MepsA0T B (porokonopumerpun? Kak oHM 3aBHCAT OT
KOHIIEHTpAILIMU pacTBopa?

3. s onpeneneHust coiepKaHusl pTYTH B CTOYHOW BOJIE IMOCie J0OaBICHUS
JUTU30HA M3MEPWIA ONTHYECKYIO IJIOTHOCTh Ax=41 mpu Amax = 492 HM.
Paccunraiite conepKaHWe PTyTH B MI/AMS, €CIM ONTUYECKas IUIOTHOCTh
cranzapTHOro pactsopa prytu passa 0,18, a Ce(Hg) = 1-10 ~° mons/nm3.

4. Vkaxure rpa@uk KpuBOoH (HOTOKOIOPUMETPUUECKOIO TUTPOBAHUS.

HazoBute HU3MCPACMYIO BCIIMUNHY U OIIPCACIINUTC SKBHBAJICHTHBIN 00BEM.

5. Kaxkue BCUICCTBA HC MOTI'YT 6BITB ONIpCACICHBI MCTOAOM JIFOMUHCCICHIINN
Cu?*- 5107 Mg?* - 5107
Zn**-2,510%;  Mo*-310%
Bi?*- 10 Ag'-2:10%

Bapuanm Ne 6

1. Yto moka3bIBa€T HAJCTPOUYHBIA U MOJCTPOYHBIA MHJACKC MPU MOKa3aTese
npenomiiennsi? ['e uCmonb3ylOT pedpakToMEeTpUUecKuil METOJ] aHalid3a B
MUIIEBON MPOMBIILIEHHOCTH?

2. W3oOpasutre rpaduK 3aBUCUMOCTH ONTHYECKOW TUIOTHOCTH  OT
KOHIIEHTpaluu. MICrionbp3yI0T JIK €ro B MPAKTUYECKUX LETsAX ?

3. Onpenenute comepxaHnue BUTaMUHA B1y B IETCKOM MUTaHUH B MI/KT, €CITH
MHTEHCUBHOCTbH CBeueHHus mpoObl paBHa 0,18, a TaHHbIE THTEHCUBHOCTH CBEUCHMS
CTaHJapTHBIX PACTBOPOB, COIECPKAIINX BUTAMHUH B1o, MpUBECHBI B TA0IHIIE:

C-10% mxr/kr | 0,1 | 0,2 | 0,3 | 0,4 | 0,5
I 0,09|0,23(0,35|0,45| 0,56

4. Kakoil BUJI UMEIOT KpHUBBIE CBETOMOTJIONMICHUA? B Kakux KOoOpAuHaTax UX

1300paxaroT?



5. Ilpenen oOHapyxkeHus Metona Gorokonopumerpun paseH 1-107° mons/nm3,
MmeTona Koumykromerpuu —1-10* mone/nm®. KakuMm ©3 MeTomoB clemyeT
BOCIIOIIB30BaTLCS IS ONPENENICHHs] KOHIIEHTpayu pacteopa Maraus, C(Mg?) =

1-10°° momaw/mm3?

Bapuanm Ne7

1. Kakue ¢akropsl U KakuMm 00pa3oM BIMSIOT Ha BEJIMYMHY MOKa3aTess
IPENOMIICHHS ?

2. Yem omimuarotrcss Meronbl yinbTpaduosnetoBoir cnekrpockonuu (YDC),
¢dotokonopumerpun u uHppakpacHoi cnektpockonuun (MKC)? Yro obmiero
MEXTy HUMU?

3. Conepxanue cBuHLA B Ipobe coctapseT 0,42 mr/nave. C Kakoil TONIUHOM
CJIOSl UCIOJIb30BAJIM KIOBETY, €CJIM ONTHYecKas IUIOTHOCTh paBHsiack 0,10, a
MOJISPHBIH K03 dHIMeHT cBeTonornomenus — 104?

4, Kakas w3  NOpENCTaBIEHHBIX  3aBUCHMOCTEH  COOTBETCTBYET
pedpakTromeTpuueckoMy MeToAy aHanu3a? B BbIOpaHHOM BapuaHTe Ha3BaTh
npubop, wu3MepseMyl0 Ha HEM  BEJMYMHY, €AMHUIY H3MepeHus  eg,
qyBCTBUTEIBHOCTh METOJI0B. [loKa3aTh Ha KpUBBIX TUTPOBAHUS, KaK ONpeAEseTCs

SKBUBAJICHTHBIM 00BEM pabouero pacTropa.
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5. Konnenrpamuio pactsopa xpomata kamus, C(KzCrOg) = 1-1078 momns/mv?,

OTIPEJICISIIOT MPHU TMOMOIIMM METOo/a (POTOKOJIOPUMETPHH, TIpe/esl OOHApPYKCHHS

xotoporol-10~" mons/am3. TIpaBuabHO 11 HOJOOPAH METOJ aHAN32?

Bapuanm No8
1. Hapucyiite rpadux 3aBUCUMOCTH IOKa3aTesis MPEJIOMIICHUS] OT JJIMHBI

BOJIHBI cBeTa. Kak oH Ha3wIBaeTcAa?



2. B yem cymiHocTh MeTo/1a JtoMuHecteHIun? Kakyo BenTuunHy U3MepsoT B
3TOM MeToAe?

3. Ompenenure MaccoByl JOJIO0 caxapa B pacTBOpE, €CIM IOKa3aTellb
npenomiieHuss poObl paBeH 1,3751, a mokazaTenu MOpeIOMJICHUS CTaHAAPTHBIX

pPacTBOPOB caxapa MPUBEICHBI B TAOJIHIIE:

o, %

5,00

10,00

15,00

20,00

25,00

n

1,3502

1,3744

1,3937

1,4122

1,4310

4. Bribepure rpaduku, COOTBETCTBYIOIIME ONTUYECKUM METO/IaM aHaIH3a,
HA30BUTE U3MEPSIEMYIO BEJIMUMHY U PUOOD.
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5. [Ipenen oOHapyxeHus metona peppakromerpuu pasen 1,00%. MaccoByro

JI0JIF0 KaKOT'0 M3 PacTBOPOB TIUIEPUHA MOXKHO ONpeneiauTh TouHo: a) ® = 0,01%;

6) © = 1,5%?

Bapuanm No9

1. Hapucyiite rpaduk mepexoda Jyda CBeTa M3 BO3jayxa B pacTBop. Kak
PAcCUUTHIBAIOT TIOKA3aTeNb IPEIOMIIEHUS B TOM cirydae?

2. UTO MpOMCXOAUT C MHTEHCUBHOCTBHIO CBETA MPH MPOXOXKJIECHUU €0 4Yepe3
OKpalleHHbII pacTBOp?

3. PaccuuraiiTe KOHIEHTpAIMIO B MOJIL/AM® it XpoMa B pacTtBope KoCrOy,
€CIM ONTHUYEeCKas IJIOTHOCTh MpoObl paBHsieTcss 0,42, a MaHHBIE ONMTHYECKHUX
IJIOTHOCTEH CTaHAAPTHBIX PACTBOPOB XpOMa MPUBEACHBI B TAOJIHUIIE.
C-10% moms/nm® | 0,05 |0,10 [0,15 [0,20 [0,25 |0,30
A 0,09 [0,23 (0,35 |0,45 0,54 |0,64

4. Vxaxute rpaduKk KpUBOW (POTOKOJIOPUMETPUYECKOTO TUTpoBaHus. J[ms

YEero OH CIIYKUT?
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5. Ilpenen oOHapykeHUsT METOJOB JIOMUHECUEHUUU U (POTOKOIOPUMETPUHU
pasubl 1-107° mons/nvm® 1 1-107° Mons/mm3 cootBeTcTBeHHO. Kakoii MeTon ciiemyer
MCIIOB30BaTh JUIs onpeseneHus coaep:xanus xenesa (I1), ecoim C(Fe?*) = 1-1077
MOJIB/IM?

Bapuanm Ne 10

1. W3o0pasute rpapuk 3aBUCUMOCTH T[OKa3aTessl MPEIOMIICHUS OT
KoHIeHTpaluu. Kak ero Ha3pIBatOT M JIs1 YETO UCTIOJIb3YIOT?

2. IlpuBemute MaTeMaTHYeCKOE BBIPAKCHHE [UJISI pacyeTa ONTHYECKOH
TUIOTHOCTH ¥ KO3 uiineHTa npomnyckanus. B yem ux ¢puzndeckuii cMpIci?

3. Ompenenute conepxkanue sxenesa (III) B mr/ecm®, ecnm onruyeckas
IUIOTHOCTh aHAJIU3UPYEMOT0 U CTAHJAPTHOI'O PACTBOPOB PaBHBI COOTBETCTBEHHO
0,11 u 0,28, a KOHLIEHTpAIMs CTAHAAPTHOrO pacTBopa pasHa 1-10™ r/nm3,

4. B xakoM (PU3MKO-XMMUYECKOM METOJI€ aHaJIu3a KpUBasi TATPOBAHUS UMEET
BUJI, IPUBEJCHHBIN Ha pucynke? Kakum oO6pa3oM mo 3ToMy rpauky onpenemnstor

YKBUBAJIEHTHBIA 00BEM

N
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5. KoHneHTpanuu MOHOB B pacTBOpe TMpeicTaBieHbl B Tabnuie. Kakue u3
MEPEYUCIEHHBIX UOHOB MOTYT OBITH OIpPEJEIEHbI METOAOM (POTOKOJIOPUMETPHH,

YyBCTBUTENILHOCTS (Mpejies oOHapyxkenus) kotoporo 10 mons/mve:

MOH MOJISIpHAsl KOHLIEHTPAIUs MOHA, MOJIb/IM°
Cd? 1-10°
Ba%* 1,5-10%
Ca® 5-10?
Cr 5.10°
8042' 7-10C




Bapuanm Ne 11

1. OOpgcHuTe Ha mnpuMepe, KakuM oO0pa3oM BIHSET TeMmIepaTypa Ha
BEJIMYMHY MTOKA3aTEeIIsl TPETOMIICHHUS.

2. Hapucyiite Onok-cxemy @orokonopumerpa. OObSICHUTE Ha3HAUCHHE
y3J10B.

3. OnpeneneHue Kaablldsg B PaCTBOPE MPOBOAMIA ¢ MYPEKCUAOM MPH JJIUHE
BonmHEI 514 HM. Paccumraiite conepskaHue KanblLus B MI/AMS, eciy onrTuyeckas
JIOTHOCTB, paBHas 0,24, u3MepeHa B KIOBETe C TOIIMHOM cios 2 cM (g = 14-103).

4. Haueptute KpuByr0 (OTOKOJIOPUMETPUUECKOTO TUTPOBAHUS JJIsl CIIydas
okpamieHHsix  [IP.  IlokaxwuTe, Kak 0O KpPUBOM TUTPOBAHUSA HAXOIUTCS
DKBUBAJICHTHBIM OOBEM, 3alMIIUTE PACUCTHYIO G(OpMYNy I OINpeiciacHus
MOJISIpPHOM KOHIIEHTpaluu dkBuBajieHToB OB.

5. MoxHO 71U MeToaoM pehpPaKTOMETPUM OINPEASTUTh KOHIICHTPAIUIO
pactBopa caxapa, C(cax) = 0,01 mons/nm3, ecnu mpenen oOHapyKeHHs METO/a

pedpaktomerpuu pase 0,05 Moas/am3?

Bapuanm No 12

1. Kak Ha3bIBaIOT sIBJIEHUE MPEJIOMIICHUS JIyda CBETa MIPH NIEPEXOIE U3 OTHOM
po3payvHoi cpenbl B Apyryto? Ilouemy oHO TpOUCXOAUT?

2. Bcerna nmu mpu (POTOKOIOPUMETPUUECKOM TUTPOBAHUHU OIPEILISIEMOE
BEIIECTBO JOJKHO OBITh OKpamieHo? Kak OyneT BBIMISIIETh KpUBas TUTPOBAHMSI,
€CJIM OKpallleH IPOIYKT pPeaKiuu?

3. PaccunraiiTe coiepkaHuMe MarHus B Ipobe B MI/aM>, eciu
dboToMeTprpoBaHUEe MPOBOAWIN C OKCUXWHOJIMHOM B KIOBETE C TOJNIIUHOM cinos 10
MM U ONTUYECKas MIIOTHOCTH paBHanack 0,54 (= 5,5-10%).

4. Beibepure KpUBYIO JIFOMHUHECIICHTHOTO TUTpoBaHMs. Ompeaenure mo Hei

YKBUBAJIEHTHBIN OOBEM.
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5. MaccoBble 0JIM pacTBOPOB 3TaHOJIA COOTBETCTBEHHO paBHbI: a) 5,0%; 0)
0,1%; B) 10,0%. ConepkaHue 3TaHOJa B KaKOM PAacTBOPE HEJb3s OMPEACIIUTH

METOAOM pe(i)paKTOMeTpI/II/I, CCJIN MpCacia 06H3py>I<CHI/I$I 9TOIro Meroaa COCTaBJIsSICT

1,00%7?

Bapuanm Nol3

1. Hapucyiite xon nyda cBeta B pedpakromerpe? Uepe3 kakue JiBe cpeibl
IPOXOAMT JIyY CBETA?

2. MoxHO 5 B MpsIMON (POTOKOJOPUMETPUHU HCIIONB30BaTh OECIIBETHBIE
pacTBOpHI orpeenseMbIx BeniecTB? OTBET MOTUBUPYHTE.

3. Omnpenenure mMaccy KoOanbTa, €CJId NMPU TUTPOBAHUM MPOOBI TpuioHOM b
(PB), Cos(DATA) = 0,0050 Monws/mM3, B NPUCYTCTBMH apCeHa30 MOJy4eHbI
CJIEIYIOIIHNE TaHHbIE:

V(PB),cm®| 0,50 | 1,00 | 1,50 | 2,00 | 3,00 | 4,00 | 5,00 | 6,00 | 8,00
A 0,11015/0,25/0,30| 0,4 {0,48|0,49]0,50 0,50

In

4. Kakomy (PU3MKO-XMMHYECKOMY METOJy aHalnu3a

COOTBETCTBYET IIPUBEACHHBIN rpadux? Hazosure

HU3MCPACMYIO BCIIMUNMHY U IJIA 4CT0 €I'0 UCIIOJb3VYIOT.

5. Ipezen o6HapykeHus MeToaa POTOKOIOruMeTpur paseH 1-107° momn/mve,
MO3KHO JIM HCIIOJIB30BaTh STOT METOJ AJIsd ONpe/eeHUs KOHIEHTPAIUH PacTBOpa

conu kanbius, eciu C(Ca?t) = 1-10~ mons/am®?

Bapuanm Ne 14

1. Kakue y37bl BKIIOYAET ONTHYECKas cxema pedpakrTomerpa?



2. MoxHO nu B mporecce (POTOKOIOPUMETPUUECKOrO0 aHaldu3a 3aMEHUTh
KIOBETY C OJHOM TOJIIIMHOM CJIOSA PacTBOpA Ha KIOBETY C APYroul TOJIIIMHOW CIOs?
[Touemy?

3. AHanu3upyeMbIil pacTBOp LIMHKA MoclieioBaTenbHO pa3dasuiu B 1000 pas.
3aTeM ¢ JUTU30HOM HM3MEPUIIM ONTHUYECKYIO TIOTHOCTH (A = 0,15) B KroBeTe ¢
TONIIMHON cyog, paBHOM 10 Mwm. PaccuurtaiiTe MOJISIPHYIO KOHILIEHTPALUIO
UCXOJIHOT'0 pacTBOpa LIUHKA.

4. VYxaxute rpadukd, COOTBETCTBYIOIIME KOCBEHHBIM METOJaM aHaju3a.

HazoBute MeTos aHanusa U U3MEpSIEMYIO BETUUHHY.

5. Ipenen obHapykeHus: MeToa GoTokonopumerpuu paseH 1-1078 mons/nm3,

KoHneHTpaIuio Kakoro u3 pacTBOPOB KaibIus (a Wik 6) MOXKHO ONPEETUTh ITUM

metonoMm; eciu a) C(Ca?*) = 1-107° mons/am3; 6) C(Ca?*) = 1-1078 monw/mm>?

Bapuanm Nel5

1. Tlepeuncnure ¢akTOpbl, KOTOPHIE MPHUBOAIT K YBEIMUYEHHUIO MOKa3aTels
IPETOMIICHHS.

2. Chopmynupyiite 3akoH byrepa-Jlambepra-bepa. Kakas u3 Bxonsmux B
HEro BEJIMYMH 3aBUCHUT OT JIJTUHBI BOJHBI CBETA M MPUPO/IHI BElleCcTBa?

3. Hns (POTOKOIOPUMETPUUECKOTO OMpPEACIICHUS allOMHHHS B BOJAE C
ATIOMUHOHOM TIPUTOTOBHJIM CEPUI0 CTaHAAPTHBIX PAacTBOPOB, 3aT€M HW3MEPHIIH
ONTUYECKYIO MIIOTHOCTH 3TUX PACTBOPOB, IAHHBIEC TPEICTABICHBI HUXKE:

C, mr/am® 0,05 | 0,10 | 0,15 | 0,20 | 0,25 | 0,30
A 0,04 |1 0,09 | 0,23 | 0,18 | 0,26 | 0,28
Onpenenute MOJSPHYIO KOHIEHTPALMIO pPacTBOpa alIOMUHUS, €CIu Ay =

0,15.

4. Ykaxute rpapuk KpuBOoWd (POTOIIEKTPUUECKOTO TUTPOBAHUS, OMPEACIIUTE

IO HEW DKBUBAJICHTHBINA 00BEM.



a) k4 g v E) W

5. Kakum M3 MeTo/0B, (OTOKOIOPUMETPUH WIH PEPPAKTOMETPUU, MOMKHO
ONpeNEeNUTh KOHIEHTpAuIo pacTBopa caxapa, C(cax.) = 1-107° mons/am3, ecinu
npeaesbl OOHApY>KEHHS METOJ0B PaBHBI 1-10°% moms/mm® u 0,05 wmonb/aM°

COOTBETCTBEHHO?

3ansitie 3. Opradonentuyeckne Meroabl aHagam3a (6 4acoB), c
HCMO/JB30BAHHEM MeTOAa AaKTHBHOIO OOyYeHHS — CeMHHAap-mpecc-

KOH(epeHu M.

[lo kaxzomy Bompocy IUIaHAa CEMHHAapa IMpernojaBareieM Ha3HayaeTcs
rpymnmna oby4daembix (3-4 yenoBeka) B KadecTBe 3KcrepToB. OHM BCECTOPOHHE
U3YyYaroT MPOoOJIeMy U BBIACISIOT AOKJIAIUUKA JUJIS W3JI0KEHHS] TE3MCOB MO HEM.
[locne mepBoro nokjiaja y4yaCTHUKM CeMHHapa 3aJaloT BOIPOCH], HA KOTOpPHIE
OTBEUAIOT JOKJIATYNK W JAPYTUe YiICHBI SKCIEPTHON TpyMIibl. BOompockl U OTBETHI
COCTaBIIIIOT ILIEHTPAJIbHYIO 4acTh ceMuHapa. Ha ocHOBe BOIPOCOB W OTBETOB
pa3BepTHIBAETCS TBOpYECKas JUCKYCCHsSl, WUTOTM KOTOPOM TMOABOIAT CHadasa
JOKJIaIYUK, a 3aTeM IIpernojlaBaresb. AHAJOTUYHBIM 00pa3oM OOCYXHAIOTCs U
JIpyrue BOIPOCHI IUIAHA CEMUHAPCKOTO 3aHATHUS. B 3aKIOUMTENBHOM CIIOBE
MpernojiaBaTelb IMOJBOJAUT WTOTH OOCYXICHUS TEMbI, OIICHUBAaeT padoTy

AKCTICPTHBIX TPYIII, ONPEACISIET 3a/1a4l CAaMOCTOSITEILHON PabOTHI.

Bomnpocsl 11 00CyKIeHus:

1. XapakTepucTuKa OpraHoJICNTHYECKUX METOJIOB aHAJIN3a;
2. JIoCTOMHCTBA M HEJOCTATKH METOJIa UCCIICIOBAHNS;

3. TloaroToBka merycTaTopoB K MPOBEACHUIO aHATN3A;

4. banpHas orieHKa Ka4eCcTBa TOTOBOM MPOTYKIIMH.



3ansTue 4. «Xpomarorpaguieckne MeToabl aHAIN3a» (8 yac.)
BbINOJIHUTH 3a1aHUE COTJIACHO BapUAHTY.

Bapuanum No |

1. Kakue TpeOoBaHUS TPEABABISIIOTCS K MOABMXKHOW (a3e B ra3zoBOMl U
ra3oXuJIKoCTHOU xpomaTorpadun? Kakosa ee poin?

2. CocTaBbTe ypaBHEHHE PEaKIMd MOHHOTO OOMEHa MEXIy KaTHOHHUTOM H
FeSO,. [Tepeenute anuoHut B NO3-hopmy.

3. MerogoM Tra30XUAKOCTHOW XpoMarorpaduu CHSTBI XPOMATOTPaMMBI
CTaHJApPTHBIX BellecTB (M300yTaH, tr=52 mMm; OeH3oi, tr=15MM; a1eToH,
tr=10 mm; stunen, tr=30 mm). Hapucyiite xpomatorpaMMy cMecH 1O MOTyYEHHBIM
naHHbM  (trR(A)=52 MM, h(A)=40 mm; tr(B)=15 mm, h(B)=18 mMm). Omnpenenure
KaueCTBEHHBIN M KOJIMYECTBEHHBIN COCTaB CMECH YTJIEBOJIOPOJIOB.

4. llpu wuneHTU(UKAMM AMUHOKHMCIOT B KOHIEHTpaTe Hu3 OEIKOBOTO
rUApoIn3aTa ¢dbpoHnt pacTBOpUTENA epeMeCTHIICS oT HEHTpA
xpomaTorpaduyeckoit 6ymaru Ha 55 mm. [locne onprIiCKUBaHUS XpOMATOTPaMMBI
pacTBOPOM HUHTHAPUHA TONYYMIHM TPU CHUHUX KOHIIEHTPUYECKUX KOJbIA C
LIEHTpAMH, yAAJECHHBIMU OT cTapToBOoW nuHuu Ha 20, 25 u 45 mwm. Ilnomans
TMOJy4eHHBIX NaTeH cocTaBuna S1=0,75¢m?, S;=0,50cm?, S3=0,3 1cm?.

Onpenenu KavyeCTBEHHBIH M KOJHMYECTBEHHBIA COCTAaB AMHHOKHUCIOT B
KOHIIEHTpaTe 13 OEIKOBOTO THAPOIM3ATA.

OTHOCHUTENBbHBIE CKOPOCTH TMepemenieHuss komroHeHTa (Rf) cranmapTHBIX

BEIECTB (AMUHOKHUCIIOT) IPUBECHBI B TaOIHIIE.

Amunokucnomot Rt Amunokucnomot Rt
AcmaparunaoBas kuciora | 0,24 | 'myrammHoBas kucnora | 0,36
JInzun 0,46 Banun 0,64
AnanuH 0,82 Tupo3un 0,90




Bapuanm No2

1. Uzob6pasute Bun auddepeHunaIbHO XpOMaTOrpaMMbl CMECH TpeX
VIJIEBOAOPOJOB M OMNpEAeNuTe MO HEH H3MEpSeMyl BEJIMYMHY IS
KOJMYECTBEHHOr0 aHanu3a. Hanumure Gopmyny pacyera.

2. CocTtaBbTe ypaBHEHHE DPEAKIUU HOHHOTO OOMEHAa MEXAy AaHHUOHUTOM H
MnSQ,. IepeBeanTe KaTHOHUT B ZN>*-popmy.

3. MerogoM ra30XUAKOCTHOW XpoMarorpaduu CHATHI XpOMATOTrPaMMBI
CTaHJApPTHBIX BelleCTB (M300yTwiieH, tr=64 mMm; OeHzois, tr=15 MM; a1eToH,
tr=10 mm; sTunen, tr=30 mm). Hapucyiite xpomatorpaMMy cMecH 1O MOTYyYEHHBIM
nanHbM  (trR(A)=10 MM, h(A)=35 mm; tr(B)=30 mMm, h(B)=10 mm). Omnpenenure
KayeCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB CMECH YTJIEBOJOPOIOB.

4. Tlpu ompeneneHWH CTEPOJOB B MaprapuHa METOJOM TOHKOCIOWHOM
xpomatorpadun GpoHT pactBopuTens npoiien 12,0 cM, a €IMHCTBEHHOE MSATHO
OKa3aJioch Ha paccTosHMM §,3 CM OT JMHUM cTapTa. B JaHHBIX YCIOBHSX
CTUTMACTEPOJI U BPProcTeposi Xapakrtepusyrorcs mapamerpamu Rf 0,50 u 0,70,

COOTBETCTBeHHO. Kakoi wu3 YKa3aHHBIX CTCPOJIOB COACPKHUTCA B MaprapI/IHe‘?

CxemaTH4eCcKu U300pa3uTe XpoMaTorpaMmy.

Bapuanm Ne3

1. Uem oTnnuaercs razoBasi XpoMatorpadusi OT ra30KUAKOCTHOM U B U€M UX
CXOACTBO?

2. CocTaBbTe ypaBHEHHE PEaKIMd MOHHOTO OOMEHa MEXIy KaTHOHHUTOM H
Ni(NO3),. Ilepesenute annonut B SO4>-popmy.

3. MerogoM Tra30XUAKOCTHOW XpoMarorpaduu CHITHI XPOMATOTPaAMMBI
CTaHIAPTHBIX BemlecTB (mpomuieH, tr=47 mMm; OeH3on, tr=15 MM; aIleToH,
tr=10 mm; mudTHIOBEIN 3dup, tr=7 MM). Hapucyiite xpomaTorpamMmy CMecCH IO
noy4eHHbIM JaHHBIM (tr(A)=47 MM, h(A)=23 mm; tr(B)=7 mMm, h(B)=80 mm).

Onpenenure KAYECTBEHHBIM U KOJWYECTBEHHBIN COCTaB CMECH YTJIEBOJIOPOIOB.



4, TlonHag nuHaMU4YecKass €MKOCTh KAaTHOHHUTA II0 Mg2+ 2,50 MMOJIB-DKB/T.
Kakoii 06sem 0,1 Moms/mM® pacTBopa cyiabdaTa MarHus MOKHO HPOITYCTUTh 9EPE3

KOJIOHKY, COZiepKallyto 14 r 3TOro KaTHOHUTA.

Bapuanm No4

1. Kakum TpeboBaHMsIM JOJKHA YIOBJIETBOPATH HEMOJBHWXKHAs (a3a B
razoBoi xpomarorpapun?

2. CocTaBbTe ypaBHEHHE PEAKIIMM HOHHOTO OOMEHa MEXJIy aHHMOHUTOM U
Zn(NOg),. Ilepepeure kaTuoHuT B MNn?*-hopmy.

3. MeTroaoM Ta30KHAKOCTHOM XpoMatorpaduu CHSATHI XPOMAaTOIPAMMBI
CTaHJAPTHBIX BemlecTB (mpomnuiieH, tr=47 mM; wmetaH, tr=20 MM; H30TEHTEH,
tr=70 mm; nusTHIOBBIN 3¢dup, tr=7 MM). Hapucyiite xpomatorpammy cmecu Mo
noyiydeHHbIM JaHHBIM (trR(A)=20 MM, h(A)=50 mMm; tr(B)=70 MM, h(B)=15 mm).
Onpenenure Ka4eCTBEHHBIN M KOJMYECTBEHHBIN COCTAB CMECH YTIIEBOJOPO/IOB.

4, Jlna ompenenenuss auokcuaudenunmerana (JOADPM) B mumieBbIx
NPOAYKTaX  MCIOJB30BAaJM  METOJ  TOHKOCJIOWHOW  xpomartorpaduu. Jns
CTaHJAPTHBIX 00PA3IIOB MOJTYYUIIH CIECTYIOUIUE PE3YTbTaThI:
Konuentparus JOJADM, mkr/0,02 cm® | 5,0 | 10,0 | 15,0 | 20,0
[Tomaap maTHA, MM? 7,9411259 17,28 | 21,83

Hagecky oBomieit maccoit 100 r o6paboTany CIUPTOM, IKCTAT YHAPHIH JI0 5
3 3
cm®. Ilpu xpomarorpadupoBanuu 0,02 cM® 3TOro pacTtBopa MONYYHJIA TSTHO

wromansio 16,43 Mm?, Omnpenenute kouuenrpanuio J1OJDPM B oBomax B MKI/KT.

Bapuanum No 5
1. Kakue ¢usnueckne TPOINECCH TPOTEKAIOT MEXKIY OIpEAeIIeMbIMUA
VIJICBOJIOPOJIAMH M HEMOJBIKHOM (a30ii B Tra30BOM H  Ta30KUIKOCTHOM
xpomarorpagpuun?
2. CocTaBpTe ypaBHEHHE PEaKIMd MOHHOTO OOMEHa MEXTy KaTHOHHUTOM H

ZnBr;. Ilepeseaute annonut B CH3COO -dhopmy.



3. MerogoM ra30XUAKOCTHOW XpoMarorpaduu CHITBL XpOMaTOrpaMMBI
CTaHJApPTHBIX BelecTB (mponwieH, tr=47 mMM; »3TaH, tr=24 MM; H30IEHTEH,
tr=70 mm; mpoman, tr=40 mm). HapucyiitTe xpoMarorpamMmy CcMecHU IO
nonyuyeHHbIM AaHHBIM (tr(A)=40 MM, h(A)=30 mMm; tr(B)=24 MM, h(B)=62 mm).
Ornpenennte Ka4eCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB CMECH YIII€BOJAOPOOB.

4. 13 2,1271 r obpa3ua, colepKallero HUTpaT HATpUs U HEHMOHOTECHHbIE
npumecu, npurotosuan 100 cm® pactsopa. 10 cm® aToro pacrsopa mpomycTuiu
yepe3 KOJIOHKY, 3alojiHeHHYI0 — KatHoHuToM B H' - ¢dopme. Bech amoat
orrutpoBamu 15,70 cM® pacTBOpa THAPOKCHIA HATPHS C  MOJISIPHOM
KoHIeHTpanueii, paaoit 0,1110 mMons/nm3. PaccuuraTts MaccoByIO OO HUTpATa

HaTpus B oOpasiie.

Bapuanum Ne 6

1. [IpuBenute G10K-cXeMy xpoMartorpada.

2. CocTaBbTe ypaBHCHHE PEaKIIMM MOHHOTO OOMEHa MEXIy KaTHOHUTOM U
NaCH3COO. ITepepeaute annonut B NOz™ - hopmy.

3. MeTrogoM Ta30XKHAKOCTHOM XpoMarorpaduu CHSATHI XpOMAaTOTPAMMBI
ctangapTHeIX BemiecTB (H-Oyran, tr=59 mMm; 6eH30:1, tr=15 MM; aneToH, tr=10 MM;
stuieH, tr=30 MmM). Hapucyiite XpomaTorpaMmmy CMECH IO MOJYYCHHBIM JaHHBIM
(tr(A)=10 mm, h(A)=25 mm; tr(B)=59 MM, h(B)=90 mMm).

Omnpenenute  Ka4eCTBEHHBIM W KOJMYECTBEHHBI  COCTaB  CMECH
YTJIEBOJIOPOJIOB.

4. llpu wuneHTU(UKAIMM AMUHOKHCIOT B KOHIIGHTpaTe H3 OEIKOBOTO
TUPOJIN3aTa bpoHT pacTBOPUTENA MePEeMECTHUIICS oT IIEHTpa
xpoMarorpaduueckoit Oymaru Ha 55 mM. [locie onpbICKMBaHMS XpOMaTOrpamMMBbl
pPacTBOPOM HUHTHAPUHA TOJYUYUJIW TPU CHUHUX KOHIEHTPUYECKUX KOJIbIIA C
LHEHTpaMH, YJAJICHHBIMU OT CTapTOBOM JWHUM Ha 13, 25 m 45 mm. [lmomans
HoIyYeHHbIX IaTeH coctaBmna S1=0,21 cm?, $,=0,90 cm?, S3=0,07cm?.

Onpenend KayeCTBEHHbIM M KOJWYECTBEHHBIM COCTAaB aMHHOKHUCIOT B

KOHICHTPATC U3 OEJIKOBOTO ruapojim3aTta.



OTHOCUTENBHBIE CKOPOCTU MepemelnieHuss kommnoHeHTa (Rf) cranmapTHBIX

BEIIECTB (AMUHOKUCIIOT) IPUBEICHBI B TA0IHIIE.

Amunokucnomut Rt Amunoxkucnomot Rt
AcnaparunoBas kuciota | 0,24 | 'myramunoBas kuciorta | 0,36
JInznu 0,46 Banuu 0,64
AnanuHa 0,82 Tupos3un 0,90

Bapuanm Ne 7

1. Ytro cayXuT NOABMKHOM (pa3oi B Tra30KHAKOCTHON Xpomarorpaduu?
KakoBa ee ponb?

2. CocTaBbTC ypaBHEHHE PEaKIMd MOHHOTO OOMEHa MEXIy KaTHOHHUTOM H
NaNO;. IlepeBenure annonut B Br™ - popmy.

3. MerogoM Tra30XUAKOCTHOW XpoMarorpaduu CHSATBI XpOMaTOTPaMMBI
CTaHJAPTHBIX BemIeCTB (M300yTwiIeH, tr=64 mM; OeHzois, tr=15MMm; a1eToH,
tr=10 mm; stunen, tr=30 mm). Hapucyiite xpomatorpaMMy cMECH 1O MOTYyYEHHBIM
naHHbIM (tr(A)=64 MM, h(A)=62 mm; tr(B)=15 MM, h(B)=30 mm).

Onpenenure  KavyeCTBEHHBIM M KOJMYECTBEHHBIA  COCTaB  CMECH
yTII€BO0POIOB.

4. Kakoit o6wem 0,050 momb/aM® pacTBOopa cynbdaTa IMHKA MOKHO
NPOIMYCTUTH Yepe3 KOJIOHKY, COJASPKAIYI0 5 T KaTUOHUTA, MOJIHASI TUHAMUYECKAs

€MKOCTh KOTOPOTO 10 IIMHKY paBHa 1,50 MMOJIb-IKB/T.

Bapuanm No8

1. Yto mpoWCXOAMT CO CMECBHIO YIIEBOJOPOJOB B XPOMATOTPAPUUECKUX
KoJoHKax? M3 Kakux MaTepuagoB U3rOTaBIUBAIOT KOJOHKH?

2. CocTtaBbTe ypaBHEHHE PEAKIMM HOHHOTO OOMEHa MEXIYy AHNOHHUTOM H
CaBr;. [lepesenute katuonut B K*'-popmy.

3. MerogoM Tra30XUAKOCTHOW XpoMarorpaduu CHSITHI XPOMATOTPAMMBI
CTaHIApPTHBIX BemiecTB (OeH30:, tr=15 MM; aretoH, tr=10 Mm; sTHeH, tr=30 MM;
nponwieH, tgr=47 mm). Hapucyiite xpomMarorpamMmy CMeCH IO MOJYYEHHBIM

naHHbIM (tR(A)=15 MM, h(A)=18 mm; tr(B)=47 mm, h(B)=61 mm).



Onpenenure  KauyeCTBEHHBIH M KOJMYECTBEHHBIH  COCTaB  CMECH
YTJIE€BOJOPO/IOB.

4. Tlpu pazngeneHud TpeX aMHHOKHUCIOT Ha Xpomatorpaduueckoil Oymare
¢poHT pacTBOpUTENA Hpomien 16,2 ¢cM OT JUHUU CTapTa, acllaprMHOBas KUCIOTA
nponuia 2,3 ¢cM OT JIMHUU CTapTa, IiyramMmuHoBas — 3,9 cm, amanuH — 9,6 cwm,
Heu3BecTHoe BemiectBo — /7,4 cM. Paccuutates mapamerp Rf mis kaximoro

KOMIIOHCHTA.

Bapuanum No 9

1. Jlns vero cuyxuT aetektop B xpomartorpade? OOBSCHUTE NPUHIIUII
JIEVCTBUS KaTapomeTpa.

2. CocTaBbTe YpaBHEHHUE PEAKIIMU MOHHOTO OOMeHa MeX Ay aHHOHUTOM U NaxSOa.
ITepesenute kaTuonuT B Ca?*-popmy.

3. MerogoM Tra30XKUAKOCTHOW XpoMarorpaduu CHSTHI XpOMATOTPaMMBI
CTaHAapTHRIX BemecTB (mpomaH, tr=40 mm; MertaH, tr=20 MM; H30IEHTEH,
tr=70 Mmm; nusTHIOBBIN 3dup, tr=7 MM). Hapucyiite xpomaTorpamMmy cMmecu IO
noJIydeHHBIM AaHHBIM (tr(A)=7 MM, h(A)=15 mmMm; tr(B)=40 MM, h(B)=50 mm).

Onpenenute  Ka4eCTBEHHBIH M KOJIMYECTBEHHBIH  COCTaB  CMECH
yTII€BOOPOIOB.

4. HaBecky annonuta maccoit 0,9810 r Beicbimanu B pactBop NaOH o6beMom
100 cm® u C = 0,1070 mons/nm3. Tocne ycTaHOBIIEHHS PABHOBECUS HAa TUTPOBAHKE
20,00 cm® sToro pacteopa uspacxomosanu 12,50 cm® pacteopa HCI ¢ C.y, = 0,0904

MoJb/nMe. PaccunrtaiiTe CTaTUCTHYECKYIO OOMEHHYIO €MKOCTh AaHHOHUTA.

Bapuanm Nel(
1. Kakwe ¢daxkTopsl BIUSIOT HA BpEMsS YACPKUBAHHS YTIEBOAOPOJOB B
ra3oBoi xpomarorpaduu?
2. CocTtaBbTe ypaBHEHHE DPEAKIMM HOHHOTO OOMEHa MEXKIy AaHUOHUTOM U

NaNOs. IlepeBeure kaTHOHUT B Mg?*-(hopmy.



3. MerogoM ra30XUAKOCTHOW XpoMarorpaduu CHITBL XpOMaTOrpaMMBI
ctangapTHbixX BeniecTB (H-Oytan, tr=59 mmMm; 6eH30:1, trR=15 MM; anieToH, tr=10 MM;
stiiieH, tr=30 mMm). HapucyiiTe xpomaTtorpaMMmy CMECH IO MOJIYYEHHBIM JTaHHBIM
(tr(A)=59 mm, h(A)=35 mmMm; tr(B)=30 MM, h(B)=44 Mm).

Onpenenure  KauyeCTBEHHBIH M KOJMYECTBEHHBIH  COCTaB  CMECH
YTJII€BOJIOPOJIOB.

4. Ilns onpenenenus nonHo auHamuueckoi emkoctu (ITJIOE) katmonuta
uepe3 KONOHKY ¢ 5 T kartmonuTa B H* — popme npomyctumu 350,0 cm® pactBopa
CaCl, ¢ mMonspHOl KOHIEHTpanMel skBuBanenta, pasHoi 0,0500 mons/nm3. Tpu
onpenenenun Ca?* B smoare B mopumsax no 50,00 cm® Obiim momydeHsl
cienytomue 3HadeHus: koHueHtpanuid: 0,0030; 0,0080; 0,0150; 0,0250; 0,0400 u

0,0500 momnb-akB/1. Onpenenuts [IJOE kaTnoHUTA 110 KaJIBIHIO.

Bapuanm Ne 11

1. Ha yem ocHOBaH KayeCTBEHHBIIN aHAJIU3 B Ta30BOM XpoMartorpaduu?

2. CocTaBbTe ypaBHEHHE pEakllMd MOHHOTO OOMeHa MEXIy KaTHOHUTOM H
CaCl,. Ilepeseaute annonut B CO3% - popmy.

3. MerogoM Tra30XUAKOCTHOW XpoMarorpaduu CHSITHI XPOMATOTPaMMBI
CTaHJAPTHBIX BemlecTB (M300yTaH, tr=52; Oen3ou, tr=15mMm; metaH, tr=20 mMm;
stiiieH, tr=30 mMm). HapucyiiTe xpomaTorpaMMy CMECH IO MOJYYEHHBIM JaHHBIM
(tr(A)=52 mm, h(A)=80 mm; tr(B)=20 MM, h(B)=23 Mm).

Onpenenute  KAYeCTBEHHBIM UM KOJWUYECTBEHHBIM  COCTaB  CMECH
YIJIEBOAOPO/IOB.

4. Ilpu ompeneneHUH OCTAaTOYHOTO COJAEpPKAHMS TMECTULMIOB B Tpudax
«Belienkay MeETOAOM TOHKOCIOWHON xpomartorpadburt  GPOHT PacTBOPUTENS
rpouien 23 ¢M OT JIMHUU CTapTa, €IMHCTBEHHOE IIATHO OKa3aJ0Ch HAa PACCTOSHUU
7,2 cM ot nuHMM cTapta. B ganHpix yemoBmsax [ — XU, xmopaumedopm u
renTaxjiop xapakrepuszytorca napamerpamu Rf 0,31, 0,52, 0,43, cOOTBETCTBEHHO.

Kakoit n3 ykazaHHbIX MECTUIIUAOB IPUCYTCTBYET B rpudax?



Bapuanm No 12

1. Kaxk Bemrmsagutr auddepeHuuanbHas XpoMaTorpaMMa CMECH —JIBYX
yraeogoponoB? Ilokaxxkure, Kak ONPENENSIIOT H3MEPSIEMYI0 BEIUYHMHY IS
BBINIOJIHEHUS KaU€CTBEHHOTO aHAJIM3A.

2. CocTtaBbTe ypaBHEHHE DPEAKIUU HOHHOTO OOMEHAa MEXAy AaHHUOHUTOM H
KBr. Ilepesenure katuonut B Cu?*-gopmy.

3. MerogoM Tra30XUAKOCTHOW XpOMATOrpauu CHSATHI XPOMAaTOIPaMMBbI
CTaHJApPTHBIX BellecTB (M300yTuiieH, tr=64 mm; npomnad, tr=40 MM; AUAITUIIOBBIN
apup, tr=7 mm; MetaH, tr=20 mm). HapucyiiTe xpomarorpamMmmy cmecu IO
noJiydeHHBIM JaHHBIM (tr(A)=64 MM, h(A)=37 mm; tr(B)=7 mm, h(B)=73 mm).

Onpenenute  KavyeCTBEHHBIM M KOJMYECTBEHHBIH  COCTaB  CMECH
yTJI€BO0POIOB.

4. Merogom OymMakHOM XpomaTorpapuu ONpeeauiii COJepKaHue pyTHHA B
npoaykrte. Jlns craHmapTHBIX 00pas3loB, COAEpXKAIIMX PYTHUH, MOJIYYWIH
CJIEIYIOIINE Pe3yIbTaThI:

S, cm? 0,72 10,90 1,08 1,28
w(pymuna), % | 0,5 1,0 1,5 2,0

PaccuuTaiiTe mMaccoBylo NONI0 pyTHHA B HCCIEIyeMOM OOpasle eclid Sy

cocraBuna 1,04 cm?.

Bapuanm No 13

1. 3a cder KakuX MPOIECCOB B XpoMaTorpaduueckoi KOJOHKE MPOUCXOIUT
pazzeseHue yriieBoJOpOA0B B Ta30BOM xpomarorpadum?

2. CocTaBbTe ypaBHEHHE PEaKlMd MOHHOTO OOMEHa MEXIy KaTHOHHUTOM H
Mg(NQO3),. ITepeenute annonut B Cl™ - popmy.

3. MerogoM Tra30XUAKOCTHOW XpoMarorpaduu CHITHI XPOMATOTPaAMMBI
CTaHJIAPTHBIX BemlecTB (mporuieH, tr=47 mM; MeTaH, tr=20 MM; H30ICHTEH,
tr=70 mm; oTaH, tr=24 MM). Hapucyiite xpoMaTtorpaMMy CMECH IO TOTYyYECHHBIM
naHHbIM (tr(A)=24 MM, h(A)=10 mm; tr(B)=70 mm, h(B)=35 mm).

Omnpenennte  Ka4eCTBEHHBIM M KOJIMYECTBEHHBIM  COCTaB  CMECH

YTIIEBOAOPOIOB.



4, Kakas macca Co®* ocraHeTcs B pacTBOpE, €CIM YEPE3 KOJOHKY,
3amoJHeHHyI0 5 T katnonuta B H' — opme, npomyctumu 200,00 cm® pactsopa
CoCl, ¢ MmonapHO KOHUeHTpauuell skBuBaneHTa, pasHoil 0,1000 momb/mM>.

[TonHas muHaMUYecKass eMKOCTh KaTHOHUTA paBHA 1,60 MOJIb-3KB/T.

Bapuanum Nol4

1. Ha yem OCHOBaH KOJMYECTBEHHBIM aHAIU3 B METOJE Ta30KUIKOCTHOU
xpomarorpaduu? OOBSCHUTE HA MpPUMEPE XPOMATOTPAaMMBI CMECH JIBYX
yTJI€BOI0POIOB.

2. CocTaBbTe€ ypaBHEHHE PEAKIMM MOHHOTO OOMEHAa MEXIy KaTHOHWUTOM H
NiCl,. IlepeBeure anuonut B SO3% - Gpopmy.

3. MeTrogoM Ta30KHAKOCTHON XpoMarorpaduu CHSATHI XPOMAaTOIPAMMBI
CTaHJAPTHBIX BemecTB (mpomwieH, tr=47 mM; sTuieH, tr=30 MM; H30INEHTEH,
tr=70 mm; aTaH, tr=24 Mm). Hapucyiite xpoMarorpaMMy CMecH IO MOJTYyYEHHBIM
naHHbIM (tr(A)=70 MM, h(A)=38 mm; tr(B)=30 MM, h(B)=56 mm).

Onpenenure  KavyeCTBEHHBIH M KOJIMYECTBEHHBIH  COCTaB  CMECH
yTII€BOI0POIOB.

4, Kakoif 00beM pacTBOpa XJIOpHIA HATPHUS C MOJIAPHOM KOHIICHTpAIIMEH,
paBHoit 0,2 Mosb/AM® MOKHO TIponycTuTh yepes 400 cM® HaOyxIIero KaTHOHMTA,

JMHAMUYeCKas 0OMEHHas eMKOCTh KOTOPOro paBHa 1,5 MMomb-3kB/cM3?

Bapuanm Nel5
1. Tlouemy HEOOXOUMO TEMIEPATypPy KOJIOHKU MOJIEPKUBATH TOCTOSTHHOMN ?
Kakum 00pa3oM TMOBBHINIEHHE TEMIEPaTyphl KOJOHKHA BIUSET Ha BpeMs
yAEpKUBAHUS YIJIEBOJAOPOAOB B ra30BOM xpomaTtorpadun?
2. CocTtaBbTe ypaBHEHHE PEAKIMM HOHHOTO OOMEHa MEXIYy AHNOHHUTOM H
Na,COs. Iepesenute xatrnonut B Al**-dopmy.
3. MerogoM Tra30XUAKOCTHOW XpoMarorpaduu CHITHI XPOMATOTPaAMMBI

CTaHIAPTHBIX BemiecTB (mpormieH, tr=47 mM; osTmieH, tr=30 MM; aIeToH,



tr=10 mm; 3TaH, tr=24 mmM). HapucyiiTe xpoMarorpaMMy CMECH MO MOJYyYEHHBIM
naHHbIM (tr(A)=24 MM, h(A)=18 mm; tr(B)=10 MM, h(B)=40 mm).

Onpenenure  KauyeCTBEHHBIH M KOJMYECTBEHHBIH  COCTaB  CMECH
yIJII€BOAOPOIOB.

4. Jlnga omnpenereHUss HUTPATOB B  OBOINAX MCIOJIB30BAIM  METO[
TOHKOCJIOWHOW  xpomartorpaduu. g crapaapTHbIX 0Opa3lLoB  MOJYYWIIU
CJIEIYIOLIUE PE3yJIbTaThI:

C(NO3z), mMkr/0,02 cm® 10 20 30 40
[Tomaap naTHA, MM 12,5 20,7 29 37,3
Hasecky opomieii maccoii 100 r o6paGoranu u moayuunu 5 cM® pacTsopa.

IIpu xpomatorpapuposanuu 0,02 cM® sTOro pacTBOpa NOMYYMIM IISTHO

Iomaznsio 24,8 MM OrnpenenuTe KOHIEGHTPALIUIO HUTPATOB B OBOIIAX B MI/KT.

3ansaTue 5. OnTuyeckne MeToabl aHaau3a (6 4acoB), ¢ HCIOJIb30BAHHEM

MeTO0/1a AKTHBHOT0 00y4eHHsl — ceMHUHAap-npecc-KoH(epeHIHs.

[lo kaxmomy BoIpocy IUIaHAa CEMHHAapa IMpernojaBareieM Ha3HaAYaeTcs
rpymnmna oOy4daembiXx (3-4 yeroBeka) B KadecTBe 3KcrepToB. OHM BCECTOPOHHE
U3YYarOT TPOoOJIeMy U BBIACISIOT JAOKJIAIUUKA NI W3JIOKECHHS TE3UCOB MO HEM.
[locrne mepBoro mokjiaja y4aCTHUKM CEMHHapa 3a7aloT BOIPOCH], HAa KOTOPHIE
OTBEUAIOT JOKJIATYNK W JAPYTUe YiICHBI SKCIEPTHON TpyMIibl. BOompockl U OTBETHI
COCTaBJISIIOT LIEHTPAJbHYIO0 4YacThb cemMuHapa. Ha OcCHOBe BOIPOCOB M OTBETOB
pa3BEepTHIBACTCS TBOPYECKas JUCKYCCHsl, MTOTM KOTOPOM TOJABOIAT CHauaja
JOKJIAIYUK, a 3aTeM IpernojlaBaresb. AHAJOTUYHBIM 00pa3oM OOCYXHAIOTCS U
JIpyrue BOIPOCHI IUIAHA CEMUHAPCKOTO 3aHATHUS. B 3aKIOUYMTENbHOM CIIOBE
MpenojaBaTelb MOABOJUT HWTOTH OOCYXKIEHHUS TEMbl, OILICHMBaeT paboTy

AKCIEPTHBIX TPYIIM, ONPEACseT 3aJjaud CaMOCTOSTeIbHOM pabOoTHI.

Bomnpocs 11 00CyKIeHus:
1. JlocTOMHCTBA U HEAOCTATKU ONTUYECKUX METOJIOB;
2. PedpakToMeTprudecKrii U CIIEKTPATLHBIA aHAIIN3;

3. doTOoMeTpUUECKUI aHATH3;



4. Hedenomerpuueckuil aHaius;

5. JlroMuHECHIEHTHBIN aHAIN3.

YYEBHO-METOANYECKOE OBECIIEYEHUME

CAMOCTOSTEJIBHON PABOTHI OBYYAIOIIUXCA

YV4eOHO-MEeTOANYECKOE

oOecrieueHue

CaMOCTOSITENBHOM

paboThI

o6yqa10m14xcx 10 JUCHUIIIINHEC «MCTOI[I/IKI/I I/ICCJIeIIOBaHI/Iﬁ B OMOTEXHOJIOTHH »

npencrasieHo B [Ipunoxenun 1 u Bkiitoyaer B ceOs:

HJ'IaH-Fpa(l)I/IK BBIIOJIHECHUS CAMOCTOSITCIbHON pa6OTBI 110 J1MCOUIIJIMHC, B TOM

YUCJIC ITPUMCPHBIC HOPMbI BDCMCHHU Ha BBIIIOJIHCHUC 110 KAXKIOMY 3a/[aHUTO,

XApaKTCPpUCTHUKA BaﬂaHHﬁ JJIA CaMOCTOSITCJIbHOM pa6OTBI 06yanOIIII/IXC$I 151

MCTOANYCCKHC PCKOMCHAAIINH 10 UX BBIIIOJITHCHUIO,

TpeOboBaHUsI K

MMpCaACTaBJICHUTIO )41

CaMOCTOSITEJIbHOM pa6OTBI;

0OPMIICHUIO

KPUTCPUH OLICHKU BBIITOJTHCHHA CaMOCTOSITEJIBHOM pa6OTBI.

pE3yNbTATOB

IV. KOHTPOJIb JOCTUXXEHUA LEJEN KYPCA

Ne Kontpomupyembie | Kombl u aTanbl popMupoBaHus O1eHOYHBIEC CPEICTBA
n/m  |[pa3zensl / TeMbl KOMITETEHIINHA TEKYIIUH MIPOMEKYTOY-
JMCIUTUTHHEI KOHTPOJIb | Hasl aTTeCTalus
1. Pasnen . OK-11, |3HaeTr OCHOBHEIE YO-2 - DK3aMeH
Teopernueckue OK-12, |meToasr KOJUIOKBUYM, |Bompochr 1-3
OCHOBBI OIIK-1, | uHCTpYMEHTAJIbHBIX [1P-4 - IIp-1-—
unctpymeHTanbHbIX | OI1K-4, | ananuzos pedepar UTOTOBBIH TECT
MeToqioB aHanmu3a | [1K-3.
YmMmeer nogobpaTh
METO/TbI
UHCTPYMEHTAJIBHBIX
aQHAJIN30B
Brnageer 3HanusiMu i1t
no100pa METOJIOB
UHCTPYMEHTAIBHBIX
aQHAJIN30B
2. Pazgen Il. OK-11, |3HaeT OCHOBHLIE YO-1 - DK3aMeH
Onexrpoxumuuecku | OK-12, | meToas cobecenoBanu | Bompocer 4-24
e metoapl aHammza | OIIK-1, | anekTpoxumMudeckux e, ITp-1 -
OIIK-4, | ananu3os YO-2 - UTOTOBBIN TECT
IIK-3. |Ymeer nogo0Opath KOJUIOKBHYM,
METONI [1P-4 -




SJICKTPOXUMUYICCKOTO
HaJin3a

Bnaneer 3nanuaMu 1iis
1o 100pa METOJIOB

pedepar

AIEKTPOXUMUUYECKHUX
aQHAJIN30B
3. Pazgen Ill. OK-11, |3naer xiaccudpukanuo | YO-1 — DK3aMeH
OnTuueckue OK-12, |onTuueckux MeToqioB | cobecenoBanu | Bompockr 25-39
METOJBI aHAJIN3a OIIK-1, |ananu3a e, IIp-1-—
OIIK-4, | YMeeT NpUMEHSTh YO-2 - UTOTOBBIN TECT
IIK-3. |onrnueckue MeTO bl KOJIJIOKBUYM,
1 aHannsa numessix |11P-4 -
MIPOJIYKTOB pedepar
Bnaneer 3snanuaMu s
noa00pa ONTUYECKUX
METOJIOB
4, Pazgen V. OK-11, |3HaeT MeTOIBI YO-1- DK3aMeH
Xpomatorpaduueck | OK-12, |mackupoBanus, cobecenoBanu | Borpocer 40-55
ne metosl aHaimusa | OIIK-1, | pa3nenenus u e, ITp-1 -
OIIK-4, | KOHIIEHTPUPOBAHUS YO-2 - UTOTOBEIN TECT
IIK-3. |Ymeer npuMeHSTH KOJUUIOKBUYM,
xpomarorpaduueckue |II1P-4 -
METO/IBI IS aHamu3a | pedepaT

IMUIICBBIX IIPOAYKTOB

Bnaneer 3HanusaMu s
noaodopa
XpoMaTorpapuaecKkux
METOJIOB YYUTHIBAs
MOCJIEJHUE
JOCTHIKEHMS B 00JIaCTH
IPUMEHEHUS
XpoMarorpaguaecKkux
METOJ0B aHaIH3a

Tumnosbie KOHTPOJIBHBIC 3alaHUA, MCTOANYCCKUC MATCPHUAJIbI, OIIPCACIIATONINC

NpOLEAYPbI

OLICHMBAHUS 3HAHMH,

YMEHUA U HaBBIKOB M (WIM) OMNbITa

ACATCIbPHOCTH, a TAaKKC KPUTCPHHM M IIOKA3aTCJIH, HCO6XOI[I/IMI>IG JJIA OLCHKHU

3HAaHWUW, YMEHHH,

KOMIIETEHIINA B

HABBIKOB
mporecce

U XapaKTEepU3YIOIIHE

OCBOCHU

npeactasieHsl B [Ipunoxennn 2.

OTallbl

o0Opa3oBaTeIbHOM

dbopMupoBaHUS

MIPOTPAMMEI,




VI. CIUCOK YYEBHOM JUTEPATYPHI U UHOOPMAIIUOHHO-
METOANYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

OcHoBHas quTEpaTypa
(21ekmponmbie u newammwle uz0anus)
1. Harnsgnas OuotexHoyiorus v reHeTudeckas unxenepus / P. llmug ; mep.

c HeM. A. A. Bunorpanosoii, A. A. Cuntomnna. Mocksa : BUHOM. JlaGopaTtopus
3HAHUH, 2014. — 324 c. (10 9K3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU

2. buorexnonorust : ydeOHOe mocoOue i arpapHelx By3oB / B. A.
Uxenkenu. - Caunkr-Ilerepoypr : Ilpocnmexkt Hayku, 2014. - 335 c. (3 3Kk3.)
http://lib.dvfu.ru:8080/lib/item?id=chamo:785504&theme=FEFU

3. buotexHosoruss KOMOWHHUPOBAHHBIX MHUIIEBBIX IMPOJAYKTOB HA OCHOBE
MOJIOYHOTO U MHUKPOOHMOJIOTHYECKOTO ChIPhS : METOJ. YKa3aHusl K J1abop. paboram
s ctynentoB crerl. 240902 "TTumesast 6norexunonorus" Bcex Gpopm oOyueHus /
coct. H.B. Cutyn, E.C. ®unieHko . bBHOTEXHOJIOTHSI MOJOYHOTO MPOM3BO/ICTBA.

Bnanusoctok : U3n-Bo TUX0OKEaHCKOTO SKOHOMHYECKOTO yHUBepcuTeTa, 2009. -

96¢. (8 mx3.) http://lib.dvfu.ru:8080/lib/item?id=chamo:357087 &theme=FEFU

JlonoJHuTEIbHAS JIUTEPATYPA
(neuammvie u snexkmponnvie uzoanus)

1. MensuukoBa, E.M1. CoBpeMeHHbIE METOJIbI MUCCJIEIOBAHUSI CBONUCTB CHIpbS U
MPOYKTOB KUBOTHOTO MPOUCXOXKIeHUA. JIabopaTOpHBIN MPaKTUKYM [DIEKTPOHHBIH
pecypce] : yaebnoe mocodue / E.M. Mensuukona, E.C. Pynandenko, E.B. bornanoga.
— OnekTpoH. gaH. — Boponex : BI'YUT, 2014. — 96 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/71660. — 3aru. ¢ skpaHa. ...

2. MartBeeBa, H.A. Meroasl wuccnenoBaHusi CBOWCTB CHIPbS, MPOIYKTOB
OpokeHHMsT W 0€3aTKOTOJMBHBIX HAamUTKOB. KOHTpOJBHBIE 3amaHusi [DIECKTPOHHBIN
pecype] : ydeOHO-mMeTommueckoe mocodbume / H.A. MarseeBa, M.M. Jlanuna. —
OnektpoH. aaH. — Cankr-Iletepoypr : HUY UTMO, 2013. — 21 c¢. — Pexum
noctymna: https://e.lanbook.com/book/70911. — 3arz. ¢ ’kpana.


http://lib.dvfu.ru:8080/lib/item?id=chamo:797469&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785504&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:357087&theme=FEFU

3. Meronbl HCClEeOBaHUS ChIpbS W MPOAYKTOB CaxapHOro MPOU3BOJCTBA:
TEOpHsl U MpaKTUKa [DIEKTpOHHBIA pecypc]| : yueOHoe mocobue / B.A. T'onpiOun [u
ap.]. — OnektpoH. nan. — Boponex : BI'VUT, 2014. — 260 ¢. — Pexum goctyna:
https://e.lanbook.com/book/71650. — 3aru. ¢ skpaHa.

4. Jlanmna, M.M. Meroasl uccIeIOBaHUSI CBONCTB CHIPhS, MPOAYKTOB
OposkeHHs M Oe3aJIKOrOJIbHBIX HamUTKOB. JlaGopartopHble padOThl [DIEKTPOHHBIH
pecypc] : yueOHO-meTonuueckoe nocobue / M.M. JlanuHa. — DJEKTpPOH. JaH. —
Cankr-Iletrepoypr : HHUY HWUTMO, 2013. — 27 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/70912. — 3aru. ¢ skpaHa.

5. Hanuna, M.M. Meroabl HcciieqoBaHUSI CBOMCTB ChIpbs, MOJy(haOpHUKaTOB,
TOTOBBIX XJIEOOOYJIOUHBIX W KOHAUTEpCckux wu3aenuid. JlabopaTtopHbie pabOTHI
[DnekTpoHHBINH pecypc] : ydeOHO-meTonmueckoe mnocodue / M.M. Jlanuna, E.C.
Ceprauesa, E.B. CoboneBa. — DnektpoH. nan. — Cankr-IletepOypr : HUY UTMO,
2013. — 57 c. — Pexwum noctyma: https://e.lanbook.com/book/70910. — 3arn. ¢
JKpaHa.

VII. METOANYECKHUE YKA3ZAHUSA
IO OCBOEHHUIO JUCHUIIJIMHbI

B xome nekuuii mnpenojgaBaTeNb M3JAara€T M pPas3biICHAET OCHOBHBIE,
HanOoJiee CIIOKHBIE MOHATHUS TEMBI, 4 TAK)KE CBSA3aHHBIC C HEH TEOPETUYECKHUE U
MPaKTUYECKUE MPOOIIEMBI, JAET PEKOMEHIAIIMU HA BBHIIOJTHEHUE CaMOCTOATEIbHOMN
paboTHI.

B xozae nexnuii o0ydaronumMes peKOMEHIYETCS:

- BECTU KOHCTIEKTUPOBaHUE Y4eOHOr0 MaTepuaa;

- oOpamarb BHUMaHWE Ha KaTeropuu, (HOPMYIUPOBKH, PACKPBHIBAIOIINE
COollep)KaHUE TE€X WIM HHBIX SIBJIEHUHA W TNPOLECCOB, HAy4YHbIE BBIBOJBI U
[IPaKTUYECKNE PEKOMEHAALMH 110 UX IPUMEHEHUIO;

- 337aBaTh IPENOJABATEII0 YTOUHSIOIIME BOIPOCHI C LEJIBIO YSICHEHUS
TEOPETUYECKHUX MOJIOKEHUH, pa3pellieHUs] CIIOPHBIX CUTYaLIUM.

B pabounx KOHCIEKTAaX J»KelaTeJbHO OCTaBJIATh IOJIA, HAa KOTOPBIX BO

BHCAYIUTOPHOC BpEMA MOXKHO CACIATb IIOMCTKH U3 y‘-Ie6HO-MeTOI[I/I‘-IeCKOFO



oOecrieyeHusi Il CaMOCTOSITENIbBHOM pabOThl OOY4YarOIIUXCS, JOMOJHSIOIIETO
MaTepHuall IPOCIyLUIaHHOM JIEKIMH, a TaKKe IMOMETKH, MOJUYepKHUBAIoIie 0co0yIo
BaXHOCTH T€X WJIA UHBIX TEOPETHUECKUX MOTOKCHHIA.

JInst yCIemIHOro OBJaJeHUsI KypcoM HEOOXOOUMO IoceuiaTh BCE JIEKILIUH,
TaK KaKk TEMaTHYECKHH MaTepwal B3aWMOCBSI3aH Mexay coOoi. B cmydasx
MPOMyCKa 3aHATUSL CTYIEHTY HEOOXOAMMO CaMOCTOSATEIBHO M3YYHTh MaTephall U
OTBETUTh HA KOHTPOJBHBIE BOIMPOCH TIO TMPOIMYIIEHHOW TeMe BO BpeMms
VHIUBUYaTbHBIX KOHCYTbTAIIHHA.

Camocmosmenvnaa  paboma  (u3yyeHue  meopemuyeckozo  Kypca,
NO020MOBKA K MeKYUjeMy KOHmMpOIo U 1a00pamopHulM 3aHAMUIM)

BaxHOI 9acThiO CaMOCTOSITENIBHON paOOTHI SIBISICTCS YTEHUE Y4EOHOH U
Hay4HOU sutepaTypbl. OCHOBHAsI PYHKIHS YIeOHUKOB — OPHEHTHPOBATH CTY/ICHTA
B CHCTEME 3HAaHWH, YMEHUH M HaBBIKOB, KOTOpBIC IOJDKHBI OBITh YCBOCHBI
OyIyIIUMU CTIEUATUCTaMU 110 JaHHOW AUCUUIUINHE.

[lpy moOAroTOBKE K  MPAKTHYECKUM UM JIA0OPATOPHBIM  3aHATUSAM
o0yyJaromemMycss He0OXOIMMO HU3YYHTh OCHOBHYIO M METOJIUYECKYIO JUTEPaTypy,
O3HAKOMHUTCS C  JONOJHHUTEIbHON  JHMTEpaTypoi, Y4ecTb pPEKOMEHAAlUu

IMpCIioaaBaTciid.

VIll. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE
T COUTIITAHBI

MarepuanbHO-TEXHUYECKOEe  OOecTeYeHHue  peam3alud  JUCHUTLIAHBI
BKJTIOUAET B ceOS ayAUTOPUHU IS MPOBEICHHS JICKIIMA M NMPAKTUUSCKUX 3aHSATHH,
oOecricueHHbIE  MYJbTHMEAUHHBIM  OOOPYJIOBAaHMEM UM  COOTBETCTBYIOIIHE
CaHUTApHBIM U MPOTUBOMOXKAPHBIM MPABHIAM U HOPMAaM.

JlaGoparopus mpoOiaeM KadecTBa M O€30MACHOCTH IMHIIEBBIX IMPOIYKTOB T.
BnaguBoctok, 0. Pycckuit m. Asaxc a.10, Kopryc 25.1, ayn. M425. YueGnas

ayauTopuda i1 IIPOBCACHUA 3aHATUMN JCKOUMOHHOI0 THIIA, ITPAKTHYCCKHX U



7a00OpaTOPHBIX 3aHSATUM, TPYNNOBBIX ¢ HWHAUBUIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHOU aTTeCTAIINH.

VYuebHnas mebenp Ha 26 pabounx mect, MecTo npenogaBarens (CTOJ, CTY).
AHanUTUYECKOE U TeXHOoJIoruueckoe oobopynoBanue (M425): TepmocTaT BOASHON
T-250; Mukpockon moHoOKysipHbId. Kamepa niist mukpockona, Crepunuzarop I'TI-
80 CI1Y, Xonogunbhauk "Oxkean-4", Becol, O6nyuaTtens Oakrepuunanabii ObH 150
2x30 nactrennsii A3OB (kommiekt) 101-230472, Mukpockon buomen 10 mit.,
Cdetunk kosionnii mukpooprann3mMoB CKM-1, nnura snektpudeckas meura 1114
101-226589; MarnutHas memainka [13-6110 ¢ mogorpesom.

Jlaboparopust sxoO6moTexHomorun r. BraguBocTok, o. Pycckuit m. Askc
.10, Kopnyc 25.1, ayn. M120, M122. VYyebnas aynuropust s TpPOBEICHUS
NPaKTUYECKUX M JJA0OPAaTOPHBIX 3aHATHH TPYNIOBBIX W WHIWBUAYaJIbHBIX
KOHCYJIbTAlU/, TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHOM aTTECTaIlUH.

JlaGoparopus 3xoomotTexHogorun M120: YueOnas mebens Ha 10 pabounx
mecT, Mecto mpenojaBarenst (CTOJ, CTYJ), aHAJIM3ATOP OOIIEr0 OpraHUYEeCcKOro
yraepona, moaenb TOC-L IlpousBomutens 'Shimadzu'; I'azoBbeiii Xpomartocc-
cnektpoMerp GCMS-QP2010 Ultra; Moayns BbICOKOA(h(PEKTUBHOMN JKUIKOCTHOM
xpomatorpapuu LC-20 Prominece; Mono6sok Lenovo C360G-i34164G500UDK;
[TIK HP Pro 6200 SFF i3 2120/2Gb/500Gb, monutop «Viewsonic 20».

JlaGoparopus skoOnoTexHosorun M122: yuebHas mebenp Ha 10 pabounx
Mect, MecTo npenoaaBatens (CTOJd, CTyJI), aHAJIU3aTOP BOJIbTaMIIEPOMETPUUECKUN
TA-Labk — xommiekt; Monobmok MSI AE1920-093 Atorm D525/2G/250GB;
Ikad seiTspxuo# JIK-1200 HIBII; Hentpudyra 5810 R, ¢ akceccyapamu (poTop-
OakeTsl) ISl ocaxkaeHus MenkoaucnepcHsx BemiecTB; Lllkad cymmnenbrit HIC-
80-01; Mcmapurens porannonusiii, momens EV311-V; Kamepa snexrpodopesnas
BeptukanbHas CriterionCell, 13,3x8,7 cm 1-2 rens, Bio-R; Tepmoctar 2011, g0 60
C, TC-1/20.

Jns  camocTosiTenbHOM  pabOThl  CTYIEHTOB MOTYT  HCIOJb30BAaThCS
ciaenyromue nomemnieHus: YurtanbHbie 3anbl HayuHnout Oubnuotexku [IBOY ¢

OTKPBITBIM JIOCTYNIOM K (poHny (KOopmyc A - ypoBenb 10).



O6opynoBaHue ynTanbHbIX 3a510B HayuHnoi 6ubnauoreku [IBOY: Monob1ok
HP ProOmne 400 All-in-One 19,5 (1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CkopocTh aocTyma B
Nutepuer 500 MoOwut/cek. PabGoume wmecta s Jdrojeld ¢ OrpaHUYCHHBIMHU
BO3MOXHOCTSIMU 3JI0POBBSl  OCHAIIEHBI JUCIUICSIMA U TPUHTEpaMH bpaiiis;
00OpyOBaHbI: TMOPTATHBHBIMH YCTPOMCTBAMHU JUISI YTCHHS TUIOCKOIIECYATHBIX
TEKCTOB, CKAHHPYIONIUMH W YHUTAIONIUMU MAalldHAMU BHJCOYBEIMYUTEIEM C
BO3MOXXHOCTBIO ~ PETYJSIIMA  I[BETOBBIX  CIEKTPOB;,  YBCIMYHBAIOIIMMHU

QJICKTPOHHBIMU JIYIIAMHU U YIIBTPA3BYKOBBIMHU MAPKHUPOBHIUKAMMU.

Komnbrorepnsiii knace: r. BnaauBocrtok, o. Pycckuit n. Asikc a.10, Kopmyc
25.1, ayn. M621. YueOHas ayauTopus AJisl MPOBEICHUS 3aHSATUNA JICKIIMOHHOTO
TUTIA, MPAKTUYCCKUX 3aHSATHH, TPYINIOBBIX W HHAWBUIAYAIbHBIX KOHCYJIBTAIUH,

TEKYIIET0 KOHTPOJIS ¥ MPOMEXYTOYHOM aTTeCTallUU.
VYyebOnast mebenpb Ha 17 pabounx mect, MecTo nipenoaBarens (CTOJ, CTY).

Mono6mnok Lenovo C360G-i34164G500UDK 19.5" Intel Core i3-4160T
4GB DDR3-1600 SODIMM (1x4GB)500GB Windows Seven Enterprise - 17
mtyk; [IpoBognas cerb JIBC — Cisco 800 series; OecnpoBomubie JIBC s

oOydJaromuxcs oOecrnieueHsl CUCTEMON Ha 0ase Touek goctymna 802.11a/b/g/n 2x2

MIMO(2SS).
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Ilnan-rpauk BbINOJHEHHUSA CAMOCTOATEIbHON PadOThI 110 JUCHMILINHE

Ne Jara/cpoxn Buna IIpumepHbie | Popma KOHTPOISA
n/n BBINOJTHEHH S CaMOCTOAITEJIbLHOM HOPMBI
padoThI BpeMeHHU Ha
BbINIOJTHEHH e
1 01.11.2019 [HoaroroBka
01.11.2019 pedeparon 18 Jrsamen
2 15.11.2019 Cemenap-mpecc-
06.12.2019 KoHbepeHIHA 18 Ixsaven
3 25.10.2019
08.11.2019 Iloaroroska K
22.11.2019 KOJJIOKBUYMY 18 Jxsaven
29.11.2019
CamocTtosTenbHass paboTa CTYJACHTOB COCTOMT W3 TOJITMOTOBKU K
NPAaKTUYECKUM  3aHSATHUAM, paOOThl HajJ PEKOMEHJOBAHHOW JIMTEPATYypOM,

HalTUCaHUsA OOKJIAA0B IO TEMEC CCMUHAPCKOI'O 3aHATHA, ITIOATOTOBKHU Hpe3€HTaIIPII>i.

HpGHO}IaBaTCJIL npeajmaract KaXaoOMy CTYIACHTY HWHIAWBUAYAJIBbHBIC U

muddepenupoBanHble 3aqaHus. HekoTopble M3 HUX MOTYT OCYIIECTBIISITHCS B

rpynre.

U3y4aeMoOn JHUCUUILIMHE.

3apanusa AJId CAMOCTOATEC/IBbHOI'O BBIITOJTHCHHUSA

1. Tlo 3amaHHO¥ Teme MOJDKEH OBITh MPOBENECH aHAIU3 JUTEPATYpPhI IO

[Io mnpopabGoTaHHOMY MaTepHally JOJDKEH OBIThH

IMIOATOTOBJICH U ITPCACTABJICH KOJIJIOKBUYM.

2. Hamucanue pedepara mo Teme, MpeayioKEHHON MpemnojaBaTelieM WU

CaMOCTOSTEIIFHO BHIOPAHHOM CTYICHTOM U COTJIACOBAaHHOM C MPEIO0/1aBaTeIIeM.

3. I[loaroroBka k cemeHapy-npecc-KoH(EepEeHITUH.

MeToanuyeckue yKa3aHHUIO K BBINIOJHEHHUIO pedpepaTa

Lesaun u 3apauu pedepara

Pedepar (ot nar. refero — noknanpiBaio, coobIar0) NpeacTaBisieT coOon

KpaTKOC HM3JI0KCHHC HpO6J’IeMH MMPAaKTHICCKOIo UiIN TCOPCTHUICCKOIO XapakKTepa C

bopMyITUPOBKOI OIpe/IeICHHBIX BBIBOJIOB 10 paccMarpuBaeMon Teme. M3opanHas




CTyIEHTOM TIpo0jieMa H3y4aeTcsi U aHAIM3UPYETCS Ha OCHOBE OJHOTO WIIU
HECKOJIbKUX MCTOYHUKOB. B OTIHMYME OT KypCOBOrO MPOEKTA, MPECTABISIONIETO
co00Oll KOMIUIEKCHOE HCCJENI0BaHHE NpoOieMbl, pedepaTr HampaBlIeH Ha aHaJIU3
OJIHOW WJIM HECKOJIbKUX HAYYHBIX PadoT.

L]ensamu Hanucanus pedepara sBISAIOTC:

® pa3BUTHE Y CTYJACHTOB HABBIKOB IIOMCKAa AaKTyaJbHBIX MPOOIEM
COBPEMEHHOI'0 3aKOHO/IaTENIbCTBA;

® pa3BUTHUE HABBIKOB KPATKOTO W3JIOKEHUS MaTepuaia C BbIJIECIECHUEM
JIUIIB CAMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JIJISl PACKPBITHUS
CYTH TIPOOJIEMBI;

e pa3BUTHE  HABBIKOB  aHaNIM3a  M3YYEHHOrO0  Marepuaja |
dbopmynupoBaHus COOCTBEHHBIX BBIBOJOB IO BHIOPAHHOMY BOIIPOCY B
MUCbMEHHOU (hopMe, HAyUYHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu nanucanus pedepara SBISIIOTCS -

- Hay4WdTh CTYJEHTa MaKCUMaJIbHO BEpPHO Iepe/laTh MHEHHUs aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTY/ACHT MHUIIET CBOM pedepar;

- Hay4MTbh CTYJEHTa I'PaMOTHO H3JaraTth CBOIO MO3UIIMIO 0 aHATTU3UPYEMOU B
pedepare npodiieme;

- TMOATOTOBUTH CTYJEHTA K JalbHEHIIIEMY YYaCTHIO B HAYYHO — MPAKTUYECKHUX
KOH(EpEeHIUAX, CeMUHApax U KOHKypcax;

- TIOMOYb CTYAEHTY OIPEICIUTHCA C UHTEPECYIOLIEW €ro TEMOH, NaIbHENIIIEe
PACKpbITUE KOTOPOM BO3MOXKHO OCYIIECTBUTH MPU HANUCAHUH KypCOBOI
paboOTHI WJTK JUILIIOMA;

- YSACHHUTB JJIsl c€0Sl M U3JIOKUTh NMPUYUHBI CBOETO corjacus (Hecorjacus) ¢
MHEHHEM TOTO WJIM UHOTO aBTOPA MO JaHHOU mpoleme.

OcHoBHbIE TPeOOBaHMS K CONEP:KAHUIO pedpepaTa
CTyneHT OMKEeH HCIOJIb30BaTh TOJIBKO T€ Marepualbl (HaydHbIE CTaThH,
MOHoOrpaduu, mocoOus), KOTOpbIE UMEIOT MPsIMOE OTHOIICHHE K M30paHHOM UM
teme. He pgomyckaroTcsi OTCTpaHEHHbIE pPACCYXKJICHHS, HE CBSI3aHHBIE C

aHanusupyeMoi npoodsemoit. Cogepxkanue pedepara JTOIKHO ObITh KOHKPETHBIM,



HCCJIEeI0BAThCA JOJKHA TOJIBKO OJHA MpobiieMa (AOMyCKaeTcss HECKOIBKO, TOJIBKO
€ClIM OHM B3auMOCBs3aHbl). CTyIEHTY HEOOXOAMMO CTPOro MPHIEPKUBATHCA
JIOTUKU U3JIOKEHUS (HauyaTh C OMpEACJICHUS W aHajdu3a TOHATHM, MeperTH K
MIOCTAHOBKE MPOOJIEMBbI, MPOAHAIU3UPOBATh IYyTH €€ PEIIeHUs U CHeNaTh
COOTBETCTBYIOIIUE BBIBOJGI). Pedepar 1g0bKeH 3aKkaHYMBATHCS BBIBEJCHUEM
BBIBOJIOB T10 TEME.

ITo cBoeli cmpyxmype pedepat COCTOUT U3:

1. TurynpHOrO NMUICTA;

2.BBenenus, rjie CTyAeHT QopMyIHpyeT NpodieMy, NOANeKallyl0 aHAIU3Y
U UCCIIE/IOBAHUIO;

3.0CHOBHOTO TEKCTa, B KOTOPOM IOCJEJOBATEIbHO PACKPBIBACTCS
n30paHHas Tema. B ornumume oT KypcoBoil pabOThl, OCHOBHOW TEKCT pedepara
npenanoyiaraeT pasjaeiaeHue Ha 2-3 maparpada Oe3 BwimeneHusi riaB. [lpu
HEOOXOJMMOCTH TEKCT pedepara MOXKET JTOMOJHATHCA  WJUTIOCTPALUSIMH,
Tabnuiamu, rpadukaMu, HO UMHU HE CJIEIyeT "meperpykarh" TeKCT;

4.3akItoueHus, Tae CTyJeHT GOpMYIHPYET BBIBOJIBI, CACIIAHHBIE HA OCHOBE
OCHOBHOT'O TEKCTA.

5.Cnucka MCMOJIb30BaHHON JHUTEpaTypbl. B JaHHOM CHHCKE Ha3bIBAIOTCS
KaK T€ WCTOYHHUKHU, Ha KOTOPHIE CCHUIACTCSA CTYIEHT IpPH TMOATOTOBKE pedepara,
TaK U WHBIE, KOTOPbIE OBLIM U3YYEHBI UM TP MOJTOTOBKE pedepara.

O6weM pedepara coctaBiser 10-15 cTpaHHuI] MAIIMHOIIMCHOTO TEKCTa, HO B
mo00M ciydae He JOJKEH TpeBbimath 15 crpanmm. MutepBan — 1,5, pasmep
mpudra — 14, mons: neBoe — 3cm, nmpaBoe — 1,5 cM, BepxHee u HIKHee — 1,5¢M.
CtpaHuIlsl JODKHBI OBITH TPOHYMEPOBaHBI. AO3aIlHBIN OTCTYN OT Havaja CTPOKH
paBseH 1,25 cwm.

IHopsinok caaum pedpepaTa M ero oueHKa

Pedeparst mmmryTcss cTymeHTaMM B TEUEHHUE CEMECTpa B CPOKH,
yCTaHaBIIMBAaE€MbIE MIPETO/IaBaTENIEM 10 KOHKPETHOU JUCHUIUIMHE, JOKIaAbIBACTCS
CTyIEHTOM M BBIHOCUTCA Ha oOcyxaeHue. lledaTHwlii BapuaHT claaercs

MpenoaaBaTesio, BEAYIIEMY TUCHUILINHY.



[lo pe3ynbTaTaM TPOBEPKU CTYACHTY BBICTABISETCS OMNpEEICHHOE
KOJIMYECTBO 0asuioB, KOTOpPOE BXOJIUT B 0OIllee KOJIMYECTBO OallJIOB CTYACHTA,
HaOpaHHBIX MM B TeueHue cemectpa. llpu ounenke pedepara ydUTHIBAIOTCS
COOTBETCTBHUE COJICp>KaHMS BBIODAHHONW TEeMe, YETKOCTh CTPYKTYphbl paloThI,
yMeHHe paboTaTh C HAay4dHOW JHUTEpaTypod, YMEHUE CTaBUTh MpoOJIeMy H
aHAJM3UPOBATh €€, YMEHHE JIOTUYECKU MBICIUTh, BiaJcHUE MPOodheCcCHOHAIBHOM
TEPMUHOJIOTUEH, TPAMOTHOCTH 0(OPMIICHHUS.

PexoMeHnayemasi TeMaTHKA U NepevyeHb pedepaTon

1) Pedepat Ha TeMy «OpraHojenTUYeCKUE METOIbI aHATH3aY.

B pedepare mnomumo oOmeit uHDOpMamuu 00  UCIMOJB30BAHUU
OpPraHOJICNTHYECKUX METOJI0OB aHAJIN3a B THUIIEBON MPOMBIIIICHHOCTH JIOJKHBI
OBITh OTpaXEHBI CJICAYIOIINE BOMPOCHI: JIOCTOMHCTBA M HEIOCTATKH MeETojAa
UCCJICJIOBAHMUs, TOATOTOBKA JEryCTaTOPOB K MPOBEICHHUIO aHaiIW3a, OaJlTbHas
OIIEHKA KayecTBa TOTOBOM MPOAYKIIUH.

2) Pedepar Ha Temy «MukpoOHONIOTHYECKHE METOIbl aHAIM3a CHIPhS U
TOTOBOTO TIPOYKTA.

B pedepare momumo ob6mieit nHbopMaliu 006 UCTIOIBL30BaHUN B MHUIIEBOU
NPOMBIIJIEHHOCTH MHUKPOOMOJIOTUYECKUX METOJOB aHajin3a JIOJDKHBI OBIThH
OTpakKeHBI CIIEAYIONINE BOMPOCHI: OaKTepUaIbHBIM aHAIM3 CHIPbS U TOTOBBIX
NPOJAYKTOB, KOJMYECTBEHHbIE W  aJbTEPHATHBHBIE METOJbI  OINpPEICICHUS
MHUKPOOHOJIOTUYECKUX TTOKA3aTeNeH.

3) Pedepar Ha Temy «I'paBUMETpUYECKHE METOIBI AHATH3AY.

B pedepare momumo obmert mHpopMaruu o0 HCIOIL30BAHUHN B IMHIIEBOMN
MIPOMBITINICHHOCTH TPAaBUMETPUUYECKUX METOJ/IOB aHAIN3a JIOJKHBI OBITH OTPAKEHBI
CIeAYIOIIMEe BONPOCHI:  OMNpEJEJeHHWE TMOCTOSHHOM  Macchl  oOpa3nma ¢
MCITOJIb30BAaHUEM CYIIUIBHOTO IKada, BaKyyM-9KCUKATOPa, THO(DUILHON CYIIIKH.

4) Pedepar Ha TeMy «OnTHYESCKUE METOBI UCCIICTOBAHUS.

B pedepare mommmo o6mielt uHbOpMamuMu 00 ONTHYECKUX METOAAX

HCCICAOBAaHUA IIHIICBBIX IIPOAYKTOB MW CBIPbA JOJIKHBI OBITH OTPaAXXCHBI



CIIEMYIONINE BOMPOCHI: JTOCTOMHCTBA W HEAOCTATKH ONTHYECKHUX METOIOB
HCCIIeI0BaHUs, pe(HPaAKTOMETPHICCKUI METOT U CIIEKTPAThHBIA aHATIHU3.

5) Pedepar Ha Temy «OnTHYECKHE METOIBI aHAIIA3AY.

B pedepare momumo oOmeit wuHbopmanuu 00 ONTHYECKUX METOAAX
UCCJICIOBAHMUS TUIIEBBIX TPOAYKTOB W CBIPbS JOJKHBI OBITH OTPaKCHBI
CIIEMYIONINE BOMPOCHI: JOCTOMHCTBA W HEJAOCTATKH ONTHYCCKUX METOJOB
UCCIICIOBAaHUs, (POTOMETPHUECKUI  aHaimu3, HedeIoMeTpHUeCKHid  aHau3,
JIOMHUHECIICHTHBIN aHaJIN3, TIOJSIPUMETPHUCCKUI aHAIIN3.

6) Pedepar Ha TeMy «DIEKTPOXUMHUYECKHE METOIBI aHATTN3a.

B pedepare momumo obmieir nHGOpMaIMu 00 HMCIOIL30BAHUU B MHINECBOU
IPOMBIIIICHHOCTH JJICKTPOXHUMHYECKUX METOJIOB HCCJICAOBAHMS JOKHBI OBITH
OTpa’KEHBI CIIeTyIOIINE BOTIPOCHI: JIOCTOUHCTBA U HE0CTATKH
DIIGKTPOXUMHUYECKHX  METOJOB  HCCJICIOBaHUS,  JJCKTPOBECOBOW  METO],
NOTEHIIUOMETPUYECKUN METO/I, aMIIEPOMETPUUIECKOE TUTPOBAHUE.

7) Pedbepat Ha TeMy «DIEKTPOXUMUUECKHE METO/IbI aHAIIA3a .

B pedepare momumo obmert napopmaruu o0 MCIOIL30BAHUHN B MHIIEBOM
POMBIIIJIEHHOCTH AJIEKTPOXUMHYECKUX METOJIOB HCCIEAOBAHMS JOJKHBI OBIThH
OTpaKEHBI CJIeIyIONTUe BOTIPOCHI: JIOCTOMHCTBA u HEJI0CTATKH
ANEKTPOXUMHUYECKUX METOJO0B HCCIENOBAHUSA, KOHIYKTOMETPUUYECKUA METOJ
aHanu3a, noJisiporpadyecKuil aHajan3, KyJOHOMETPHUYECKOEe TUTPOBAHUE.

8) Pedepar nHa Temy «KomMOWHHMpOBaHHBIE U THUOPHUIHBIE METOJIbI
MCCJICIOBAHMSI.

B pedepare momumo o6meir wuHpOpMamu O KOMOWHUPOBAHHBIX U
TUOPUIHBIX METOJaX MCCICAOBAHMS MUIIEBHIX MPOYKTOB U CHIPhs IOJDKHBI OBITH
OTpPaXEHBI CIIEAYIONIHE BOTPOCHI: IOCTOMHCTBA M HEJOCTATKH KOMOMHUPOBAHHBIX
¥ TUOPUHBIX METO/IOB MCCIICIOBAHMUS, METOAbI KOHIICHTPUPOBAHUS U PA3CIICHHUSI,
AKCTPaKIIHSL.

9) Pedepat Ha TeMy «XpomaTtorpaduueckrue METOJIbl aHATTU3a.

B pedepare nomrmo oOiieit nHbpopmanuu o xpomatorpadguueckux MeToaax

HCCICAOBAaHUA IIHIICBBIX IIPOAYKTOB MW CBIPbA JOJIKHBI OBITH OTPaXXCHBbI



CJIEIyIOIIME BOIPOCHI: JOCTOMHCTBA U HEJOCTATKU XpOMATOrpauyecKuX METO/10B
UCCJEI0BAaHUs, KiIacCUPUKaLUg XpoMaTorpauueckux METOMOB, KUIAKOCTHAS
MOHOOOMEHHasi  xpoMarorpadus, IUIOCKOCTHasi  XpoMarorpadus, ra3oBas
xpomartorpadus.

10) Pedepat Ha Temy «Peosiorndeckre METO/Ibl aHATIA3aY.

B pedepare nmomumo obmieit unpopmaiuu 00 MCIOIL30BAHUHN B MHUIIEBOM
POMBIIIJIEHHOCTH PEOJIOTMYECKUX METOJ0B aHajiu3a JIOHKHBI ObITh OTPAKCHBI
CIEyIOIIME  BONPOCHI:  OCHOBHBIE  TOHATHS ~ WHXXEHEPHOM  peosoruw,
peoJloTuYecKre  MOAeNH, TpuOOpbl, HCMHOJIb3yeMble  JUIsl  ONpeaeseHus
PEOJIOTUYECKUX XAPAKTEPUCTHUK.

11) Pedepar Ha TeMy «AKBaMeTpUs».

B pedepare nomumo o61eit nnpopmaiuu 06 UCHOIb30BaHUN AKBAMETPUU B
MUIIEBONH TPOMBIIIICHHOCTH JIOJDKHBI OBITh OTPa)KEHBI CJEAYIOIIUE BOIPOCHI:
pacnpeneneHue BOAbI B IPHUPOJE, BOAA, KaK KOMIIOHEHT BEpHA, CBSI3M BOJBI C
3€pHOM.

12) Pedepat Ha TEMY «AKBaMETPHUS».

B pedepare momumo obmeit napopmaruu o0 MCIOIL30BAHUHN B MHIIEBOM
POMBIIIJIEHHOCTH aKBaMETPHH, KaK O METOJI€ HCCIIEeIOBAaHUSA KayecTBa BOJIBI,
JOJKHBI OBITH OTPAKEHBI CIIEAYIOIINE BOIMPOCHI: AKTUBHOCTH BOJbI, METOJbI
UCCJICIOBaHUs KadecTBa BOJbI (KPUOCKOIHUS, TCUXPOMETPHI, THUTPOCKOTIHS),
MpUOOPHI, UCTIOJIb3yEeMbIE IS HCCIICTIOBAHUS KaueCTBA BOJIBI.

13) Pedepat Ha TeMy «AKYCTHYECKHE METO/IbI UCCIICTOBAHUSD .

B pedepare momumo oOmieir wHbOpManmu 00 aKyCTHYECKHX METOAax
WCCJICIOBAHUS THUIICBBIX TMPOAYKTOB U CBHIPhS JIOJDKHBI OBITH  OTPAXKEHBI
CJeAYIOIINE BOMPOCHI: KAaBUTAIMs, BUIbl KaBUTAIMU, O0OJIACTb HCMOJIb30BaHUS
YIIBTPa3ByKa.

14) Pedepat Ha TeMy «YIbTpa3BYK».

B pedepare momumo obmieit nHpopMaruu 00 HCMOIb30BAaHWM B IHINEBOM
MIPOMBINIJIEHHOCTU YJIbTPa3BYKa JOJKHBI ObITh OTPaKEHBI CJIEAYIOIINE BOMPOCHI:

MOHHBIN 3JIeKTpodope3, JOCTOUHCTBA U HEJOCTATKU 3IeKTpodopesa.
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IHacmopt ®OC

Koa u ¢popmyanposka

Jrtansl GOpMHUPOBAHUA KOMIIETEHMH

KOMIIETEHIHH

OK-11 METO/I0JIOTUYECKUE TEOPUH U IPUHLIUIIBI
CIIOCOOHOCTBIO K 3Haer COBPEMEHHO HayKH; METOIOJIOTHIO HAYYHBIX
npodeccnoHATLHOMY UCCJICIOBAaHUI
pocTy, K pa3pabarbiBaTh IIaHbI HAYYHBIX UCCIIE0BAHUN U
CaMOCTOATCIEHOMY Vmeer pa3paboTOK; MOJIb30BATHCS HAYIHOM, CIIPABOYHOM 1
00yHEHUIO HOBBIM METOIMYECKON JIUTEPATYPOit
MeTO1aM
HCCICNOBAHIA, K CIOCOOHOCTRIO K MpO(ecCHOHATBFHOMY pPOCTY, K
M3MCHCHHIO HAYHHOTO CaMOCTOSTENILHOMY ~ OOYYEHHIO HOBBIM  METOJaM
1 HayqHO= Buameer | ACCIEI0BAHUA, K M3MEHEHHIO HAydHOrO M Hay4HO-
TIPOHU3BONCTBCHHOTO 8 IPOM3BO/ICTBEHHOTO npoGuIist CBOEM
npous cBocii . npodeccnoHaNbHOM e TEIbHOCTH
npodecCuoHaIbHOM
JESATENBHOCTH

OK-12 METOJIbI OPTaHU3AIINHN UCCIIEA0BATENBCKUX U
CIOCOOHOCTBIO Ha 3nact MPOEKTHBIX PaboT
TPaKTAKE MCIIOJIL30BaTh YMEHHS ¥ HABBIKU B YIIPABJICHUH
HCIIOJIb30BATh yMEHHs | Y MEET KOJLIEKTHBOM
Y HABBIKU B
OpraHM3aIuu
HCCIIe0BATENHCKIX 1 CIIOCOOHOCTBIO Ha TPAKTHKE UCIIOJIB30BaTh YMEHUS U
NMPOCKTHBIX paboT M B | BIAAEET | HABBIKM B OPraHM3aLMH HCCIENOBATENbCKHX 1
yVIIpaBICHIH IPOEKTHBIX PabOT U B yIPABJIEHUU KOJUIEKTUBOM
KOJUIEKTHBOM

OIIK-1 3naer BHJIbI COBPEMEHHOTO OMOTEXHOJIOTHYECKOTO
CIIOCOOHOCTBIO K 000py/I0BaHUs U HAYYHBIX TIPUOOPOB
npoQeccronanbHok 1po(PECCUOHATBHO SKCILTYyaTUPOBATH COBPEMEHHOE
IKCILTyaTallii Ymeer 000pyI0BaHUE U HAYYHBIE IPUOOPHI
COBPEMEHHOTO
61OTEXHOIOIHIECKOro HaBBIKaMU PO (ECCHOHAIBHOMN YKCILTyaTalluK
06OpYIOBAHHS 1 Brazeer | COBPEMEHHOIO GHOTEXHOJIOMHYECKOTO 000PYIOBAHMS
HaY4HBIX IPUOOPOB M HAYYHBIX IIPHOOPOB

OIlK-4 3paer OCHOBHBIE METO/IbI MATEMATHYECKOTO MOIEIUPOBAHUS
TOTOBHOCTBIO MaTepUaIoOB U TEXHOJIOTUUECKUX MPOLECCOB
HCNOJIB30BATE METObI WCIIOJI30BAaTh METOIbl MATEMATUUYECKOTO
MaTeMaTiteCKoro MOJIETMPOBAHKS MATEPHAIIOB M TEXHOJIOIHYECKUX
MOZCINPOBAHHA VMmeer IPOIIECCOB; MPOBOANUTH TEOPETUUECKUI aHAIH3 U
MaTepuaitos 1 9KCIIEPUMEHTAITBHYIO TPOBEPKY TEOPETHIECKUX
TEXHOJIOTHYECKHX T
POIIECCOB,
TOTOBHOCTBIO K
TeOpeTHIECKOMY HaBBIKAMH MCIIOJIb30BAHUS METOI0B MATEMATHYECKOTO
AHATH3Y W MOJIEIMPOBAHMS MaTEPHAIIOB U TEXHOJIOIMYECKUX
KCTIEPUMEHTANBHOI Brnameer | mporieccoB; CiocOGHOCTBIO K TEOPETHHECKOMY
npoBepke AHAITM3Y U SKCIICPUMEHTAIBHOM POBEPKE
TEOPETHUECKHX TEOPETHUYECKHX THUIIOTES
TUTIOTE3

I1K-3 cnocobHocThIO | 3HaeT TpeOOBaHMUs MO 3AIMUTE UHTEIICKTYaIbHON




MPEJCTaBIISATh
pe3yJIbTaThI

BBITIOJTHEHHON PabOTHI

B BUAC HAYYHO-

TEXHHUYECKUX OTUYCTOB,
0030pOB, HAYYHBIX

JOKJIA/IOB U
myOJIMKaIuii ¢
WCTIOJIb30BAHUEM
COBPEMEHHBIX
BO3MOXHOCTEHN

MH(POPMAITUOHHBIX
TEXHOJIOTUH U C Y4ETOM
TpeOOBaHUH TIO 3aIUTE
WHTEJUIEKTyAJIbHOU

COOCTBEHHOCTH

COOCTBEHHOCTH

VYmeer

yOTMKAIHiA

NPECTaBIIATh Pe3yIbTaThl PA0OTHI B BUJE HAYYHO-
TEXHUYECKUX OTYETOB, 0030pOB, HAYYHBIX JTOKJIAJIOB U

Bnaneer

HaBbIKaMU IMPEACTABJIATL PC3YJIbTAThI BBIIIOJTHEHHOU
pa6OTI>I B BUJC HAYYHO-TCXHUYICCKHUX OTUCTOB,
0030pOB, HAYYHBIX JOKJIAJA0B U MyOIUKAIIUN C
UCTIOJIb30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEH
MH(OPMALMOHHBIX TEXHOJIOTHH U C yIETOM
TpeOOBaHUH MO 3aLIUTEe UHTEIEKTYaIbHOMN
COOCTBEHHOCTH

IlIkasa oneHUBaHUSA YPOBHS C(POPMUPOBAHHOCTH KOMIETEHUM I

Kon n Jransl GOpMUPOBAHUS KOMIIETEHIMH | KpUTePHHU I0KA3aTeJ !
¢popmynuposka
KOMIICTCHIIUHN
OK-11 3HAET OCHOBHBIE CIIOCOOHOCTH 1aTh
CIIOCOOHOCTBIO K MPUHIIUTIBI OIpeaeIeHUs
npodeCcCuOHAIbH COBPEMEHHOM OCHOBHBIX
METOI0JIOTHYEC o
OMY pOCTY, K HayKH; MMOHSATHM
KHE TEOPUH U o
CaMOCTOSTSIIEHOM METOI0JIOTHIO MPEIMETHOM
MPUHIIUIIBI
y 0Oy4eHHIO 3HaeT . Hay4YHBIX obnactu
N COBPEMEHHOM .
HOBBIM MeToZaM | (TIOPOTOBBIH HAVKIL: HCCIIeIOBaHNI HCCJICIOBAHUS;
HCCe0BaHus, K | YPOBEHB) YXH, CIIOCOOHOCTD
METOI0JIOTHIO
H3MEHCHHIO MePEYUCIIUTD U
HAy4HOT'O U HAYHHBIX aCKPBITh CYTh
i HCCIIETIOBAHU I packp yr
HAay4HO- HCCIICTOBAHNS,
MPOU3BOJCTBEHHO KOTOPYIO U3y4Yus U
ro mpous OCBOMJI MarucTp
cBoOei pa3pabaThIBaTh |ymeer CIIOCOOHOCTD
npoheCCUOHAIbH IUIaHBI pa3pabaTbiBaTh paboTtathb co
OH IeATEILHOCTH Hay4YHbIX IJIaHbl HAYYHBIX CIIPABOYHBIMH
HCCIEIOBAHUHN |HMCCIIENOBAHMN U | TAHHBIMM JIJIS
yMeeT U pa3paboToK; |pa3paboTok; HCIIOJB30BaHUS B
(TpOABUHYTBHIN) |OTB30BATHCS | MOJBH30BATHCS OHMOTEXHOJIOTNUECK
Hay4HOHU, Hay4HOHU, OM IIPOU3BOJICTBE
CIIPAaBOYHOW U | CIIPABOYHOM U
METOJNYECKON | METOaUYECKOM
JUTEPATYPOU JUTEPATYPOU
CIIOCOOHOCTBIO | BIIaJICET CIIOCOOHOCTD
K CIIOCOOHOCTBHIO K | 0€rjI0 ¥ TOYHO
BIIagceT
(BBICOKI) npodeccruonans | Ipo}ecCHOHATBHO | TPUMEHSTh
HOMY pOCTY, K|MY POCTY, K TEPMHUHOJIOTUYECK
CaMOCTOSITENBH | CAMOCTOSITEIILHOM | Mii anmapar




oMy OOydYeHUIO
HOBBIM
METOJaM
UCCIIEIOBAHMS,
K  M3MCHCHUIO
HAaY4YHOT'O u
HAy4HO-
HPOU3BOICTBEH
HOTO TpoduIIs
CBOEH

y 00y4eHuIo
HOBBIM METOJIaM
UCCJICIOBAHMS, K
W3MCHCHUIO
HAy4YHOTO H
Hay4YHO-
MIPOU3BOJICTBEHHOT
0 mpoduiIs cBOEH
npodeccnoHaTbEHO
1 IeATEIIbHOCTH

IIPEAMETHON
obnactu
UCCJICIOBAHMS B
YCTHBIX OTBETaX
Ha BOTIPOCHI U B
MUCHhMEHHBIX
paborax,
CIoCcOoOHOCTh
MIPOBOJINTH
CaMOCTOSITEJIbHBIC

npodeccruonann UCCIICIOBAHUS H
HOM [IPEACTABIIATh UX
e TSIIbHOCTH pe3yabTaThl Ha
00CyXIeHHE Ha
KPYIJIBIX CTOJIAX,
CEMUHapax,
HAy4YHBIX
KOH(epeHIHsIX.
OK-12 METOIBI 3HAET OCHOBHEIE CcocoOHOCTh
CTIOCOOHOCTRIO HA - OpTaHM3aIUN | METOIBI 000CHOBBIBATH U
MIPAKTUKE . HCCIIeTIOBATEIIBC | OpraHU3aIluu MIPUMCHSIT
(moporoBbIit
HCII0JIb30BATh S KHX U UCCIICIOBATEIIbCKH | TIOJTydCHHBIC
YMEHWS ¥ HaBBIKA yp MTPOEKTHBIX X | TIPOCKTHBIX pe3yabTaThI
B OpraHU3aluu pabot pabot
HCCIIEIOBATEIBCK CHOCOOHOCTh
WX U TIPOCKTHBIX PacKpBITh CyTh
pabot u B METOJIOB HAYYHOTO
UCTIOJIb30BaTh | yMEeT
yIIpaBJICHUU UCCIICIOBAHMS,
YMEHUS U UCTIOJIb30BATh
KOJUIEKTHBOM yMeeT CIOCOOHOCTH
.. |HaBBIKH B OCHOBHBIC HaBBIKU
(TpOIBUHYTBIN ) 000CHOBATH
yIpaBJICHUU B yIIPaBJICHUU
aKTyaJbHOCTh
KOJUICKTHBOM | KOJUIGKTUBOM
BBITIOJTHSIEMOTO
3aJlaHus WA
UCCIICTIOBAHMSI
BJIaJICCT CHOCOOHOCTh
CITOCOOHOCTBIO Ha | O€rJI0 U TOYHO
NPaKTHUKE PUMEHSTh
CIOCOOHOCTBIO | HCITOJIL30BATh TEPMUHOJIOTHYECK
Ha MPaKTHKE OCHOBHbBIC YMCHHUS |WH ammapar
UCIIOJIb30BaTh | M HABBIKH B PeMETHOM
YMEHUS U OpraHu3aIuu oOactu
HaBBIKU B HCCIIEIOBATENbCKH | UCCIIEZIOBAHMS B
BJIa/IeeT OpraHu3alii | X U MPOEKTHBIX YCTHBIX OTBETaxX
(BBICOKMIA) UCCIIeIOBATENhC | padoT U B Ha BOTIPOCHI U B
KUX U yIpaBlIeHUU MUCHEMEHHBIX
MPOEKTHBIX KOJUIEKTUBOM paboTax,
paboT 1 B CIOCOOHOCTH
yIpaBIeHUU MIPOBOJNTH
KOJUJIEKTUBOM CaMOCTOSITETbHBIE

HUCCICI0BaHUA U
MNpEACTaBJIATh UX
PE3YyJIbTATEI HA




0o0CcyXIeHHe Ha
KPYIJIBIX CTOJIAX,

CEeMUHapax,
HAy4YHBIX
KOH(EePEHIIHSIX.
OIIK-1 3HAE€T OCHOBHBIE  |CHOCOOHOCTH
CIOCOOHOCTBIO K BUJIBI chopMynHupoBaTh
npodeccuoHaIbH COBPEMEHHOTO 3aJjaHue 10
OM BKCIUTyaTaluu OMOTEXHOJIOTMUECK | HAYYHOMY
COBPEMEHHOTO — oro 000pyI0BaHUS | NCCIICOBAHUIO;
OMOTEXHOJIOTHYEC Y HAY9IHBIX -CIIOCOOHOCTH
COBPEMEHHOTO
KOTO npuOopoB IIPOBOJIUTH
3HAET OMOTEXHOJIOTHY
000pyJIOBaHUS U . CaMOCTOSITEIIbHBIE
(moporoBbIit €CKOro
HayYHBIX UCCIICIOBAHUS H
YPOBEHB) 000pyI0BaHUS
npruOopoB UCCJIEIOBaHUS B
Y HAy9IHBIX
cocraBe
npuOopoB
ABTOPCKOTO
KOJUICKTHBA U
MIPEJICTaBIIATh X
pe3yinbTaThl Ha
00CyXIeHNE
npodeccuoHab | yMeeT CIOCOOHOCTH
HO npo(eccCHoHaNBbHO |IKCIUTYaTHPOBATh
cer AKCIUTYaTUPOBa |3KCIUTYaTHPOBATh | COBPEMEHHOE
M .\ | Th COBpEMEHHOE | OCHOBHOE o0opynoBaHHe U
(TTPOIBUHYTHIA )
000pyI0BaHUE |COBPEMEHHOE Hay4HbIE TTPHOOPHI
Y Hay4YHbIE 000pyI0BaHNE U
pruOOPHI Hay4HbIEC TPHOOPHI
BJIaJIeET CIIOCOOHOCTH
OCHOBHBIMHU PacKpBITh CyTh
HaBBIKAMU METOJIOB HAYYHOTO
HaBBIKAMU npo(eCCHOHAIILHO | UCCIICAOBAHUS;
npo(eCCUOHANb | i IKCIUTyaTallid | CIIOCOOHOCTH
HOWM COBPEMEHHOTO 000CHOBATH
IKCIUTyaTalul | OMOTEXHOJIOTUYECK | aKTYaIbHOCTh
BJIaJICCT COBPEMEHHOTO |00 00OPYIOBaHUS | BBIIIOJIHAEMOTO
(BBICOKHIA) OMOTEXHOJIOTHY | M HAYYHBIX 3aJIaHUsI VI
€CKOT0 npubopoB UCCIICIOBAHMS,
000pynoBaHUS CIIOCOOHOCTH
Y HAYYHBIX MOJITOTOBUTh
npuoOpoB MyOIHUKAINIO HITN
COO0O01IIeHHE O
MPOBOAMMOM
HCCIICTOBAaHUU
OIIK-4 OCHOBHBIE CHOCOOHOCTh
3HAeT OCHOBHBIE
TOTOBHOCTBIO METO/IbI METObI MIPOU3BOIUTH
HCII0JIb30BAaTh MaTeMaTHYeCKO MaTeMaTHYeCKOe
3HaeT MaTeMaTH4eCKOTro
METO/IbI . ro MOJETUPOBAHUE
(ToporoBbIit MOJETUPOBAHUS
MaTeMaTH4YeCKOTO MOJIETUPOBAHUS TEXHOJIOTUYECKHUX
YpOBEHB) MaTepUajoB U
MOJETUPOBAHUS MaTepUajoB U POIIECCOB
TEXHOJIOTUYECKUX
MaTepHuaIoB 1 TEXHOJIOTUYECK
IPOIIECCOB
TEXHOJIOTUIECKHIX UX IPOIECCOB




MIPOILIECCOB, UCIIOJIb30BaTh | yMEeT CIOCOOHOCTH
TOTOBHOCTBIO K METO/IbI UCII0JIb30BATh UCIIOJIb30BATh
TEOPETUICCKOMY MaTEMaTHYECKO | METO/IbI METO/IbI
aHaIM3y 1 ro MaTEMaTHYECKOTO |MaTeMaTHIECKOTO
IKCIIEPUMEHTATBLH MOJICTTUPOBAHUS | MOJICTTUPOBAHUSL | MOJICTTHPOBAHUS
0¥ IpOBepKe MaTepHUaJIOB M | MaTEPHUAJIOB H
TEOPETUUYCCKUX \eer TEXHOJIOTUYECK | TEXHOJIOTHICCKUX
TUTIOTE3 y .\ |FIX TIPOIIECCOB; |IMPOIIECCOB;
(IpoABUHYTBIN)
MIPOBOJIUTH MIPOBOJIMTH
TEOPETUYECKUHN | TEOPETUYECKHUN
aHAIIN3 | aHAIN3 |
IKCIIEPUMEHTAJ | IKCIIEPUMEHTATbH
BHYIO TIPOBEPKY | YIO MMPOBEPKY
TEOPETUICCKUX | TEOPETUICCKUX
TUTIOTE3 TUTIOTE3
HaBBIKAMH BIIAJICET CIIOCOOHOCTH
UCTIOJIb30BaHUS | OCHOBHBIMH MIPOBOJINTH
METOJIOB HaBBIKaMU TEOPETUUYCCKUH
MaTeMaTHYeCKO | UCIIOJIb30BAHHUS aHAIN3 |
TO METOJIOB AKCIIEPUMEHTATBH
MOJICITUPOBAHUS | MATEMATHIECKOTO | YIO POBEPKY
MaTepHaJiOB M | MOJCITUPOBAHUSA | TCOPETHUICCKHUX
TEXHOJIOTUYECK | MaTEPHUAIOB H TUTIOTE3
BIIaJIeeT
. UX MPOIIECCOB; | TEXHOJIOTMUECKUX
(BBICOKHIA)
CIIOCOOHOCTBIO | TPOLIECCOB;
K CIIOCOOHOCTBIO K
TEOPETUYECKOM | TEOPETUUECKOMY
y aHaJIu3y u aHaIIM3y U
JKCIIEPUMEHTAJ | SKCIIEPUMEHTaIbH
BHOW MPOBEPKE | OM MPOBEPKE
TEOPETUYECKUX | TEOPETUUECKUX
TUIOTE3 TUNOTE3
I1K-3 3HACT OCHOBHBIE | CIIOCOOHOCTh
CIOCOOHOCTBIO TpeOOBaHUs O chopmyaupoBaTh
MIPEJICTaBIISATh 3aIuTe 3aJlaHuE 10
pe3ynbTaThl UHTEJJIEKTYaIbHOM | HAyYHOMY
BBITIOJTHEHHOU COOCTBEHHOCTH HCCJIEIOBAHUIO;
paboTHI B BUJIC -CIIOCOOHOCTh
TpeOOBaHUS IO
Hay4YHO- MIPOBOJNTD
3HaeT 3aIuTe
TEXHUYECKUX . CaMOCTOSITEIbHbBIE
(moporoBsIit UHTEIJIEKTYyallb
OTYETOB, . UCCIIEIOBaHUS U
YpOBEHB) HOH
0030poB, MPEJICTABISITh UX
coOCTBEHHOCTH
HayYHBIX pe3ynabTaThl Ha
JOKJIaJIOB | o0cyxeHe Ha
myOIuKaIuii ¢ KPYIJIBIX CTOJIAX,
HCIOJIb30BaHUEM CEMUHapax,
COBPEMEHHBIX HAY4YHBIX
BO3MOHOCTEH KOH(epeHIHsIX
UH(OPMAITMOHHBI OPEJICTaBISITh | yMeeT CIOCOOHOCTH
X TEXHOJIOTUH U C | ymeeT pe3yNbTaThI MPEJICTABIISTh 000CHOBBIBATH U
y4eTOM (MpoABUHYTHIN) | paOOTHI B BU/IE | OCHOBHBIC MPUMEHSITh
TpeOoBaHUi MO HAy4YHO- pe3yabTaThl MOJIy4YeHHBIC




3aIuTe TEXHUYECKUX | paboThI B BUJIE pe3yabTaThl
HMHTEJUICKTYaIbHO OTYETOB, HAy4YHO- HAy4YHBIX
it coOOCTBEHHOCTH 0030poB, TEXHUYECKUX UCCIICIOBAHUM;
HAy4YHBIX OTYETOB, 0030pPOB, |CIOCOOHOCTH
JOKJIAJIOB U HAy4YHBIX MIPUMCHSIT
yOJTHKAIHA TOKJIAJIOB H METO/IbI HAYYHBIX
nyonuKanui UCCIIE0BaHUN IS
HECTaH/IaPTHOTO
peleHus
MOCTABJICHHBIX
3aa4
HaBBIKAMH BIIAJICET CIOCOOHOCTH
MPEJICTABISATh | OCHOBHBIMH PacKpBITh CyTh
PE3YIIBbTAThI HaBBIKaMU METOJIOB HAYIHOTO
BBITIOJTHEHHON | IPEJICTABIISTH UCCIICIOBAHMUS;
paboThI B BUJIE | pE3YJIbTATHI CIIOCOOHOCTH
Hay4HO- BBITIOJTHEHHOU 000CHOBATH
TEXHUYECKUX | pabOThI B BHJIE AKTyaJIbHOCTh
OTYETOB, Hay4YHO- BBITIOJTHSIEMOTO
0030pOB, TEXHUYECKUX 3aJIaHUsI VI
HayJHBIX OTYETOB, 0030pOB, |HUCCIICAOBAHHS,
S JIOKJIaI0B I/Iv Hay4YHBIX CHoCcoOHOCTh
(BbicoKuii) MyOJTMKAIil ¢ | JOKJIAJOB n MOATOTOBUTH
WCIIOJIb30BAaHUE | ITyOJIMKAITUHN C MyOJTUKAIMIO UITH
M COBPEMEHHBIX | UICTIOJIb30BaHUEM | COOOIIEHHUE O
BO3MOYHOCTEH | COBPEMEHHBIX MIPOBOAMMOM
UH(GOPMAILIMOHH | BO3MOYKHOCTEH UCCIIEIOBAaHUU
BIX TEXHOJIOTUN | UH(OPMAITMOHHBIX
U C YUETOM TEXHOJIOTHH U C
TpeOOBaHUM MO | y4ETOM

3aIHUTe
HWHTEJUICKTYyallb
HOH

COOCTBEHHOCTH

TpeOOBaHUM 1O
3aluTe
HUHTEIICKTYaIbHOM
COOCTBEHHOCTH

HpOMe)KYTO‘-IHaH aTrTeCTanusd BKIIIOYACT OTBCT CTYACHTA Ha BOIIPOCBHI K 3K3dMCHY H

IIPOXOKACHUC UTOI'OBOI'O TCCTA.

Kpurepuu BbICTABICHUS OLIEHKH CTYICHTY HA JK3aMeHe

banbi, Onenka 3ayera TpeboBanusi k 0popMIICHHBIM KOMIIETCHIHUAM
Heo0Xo/uMble B YCTHOM OTBeTe CTY/IeHTa
JJISL OLIEHKH
UTOTOBOI'0
TecTa
100-86 «OTIIMYHO» «OTIMYHO» BBICTABILIEICS CTYNEHTY, Y KOTOPOIO

chopMupoBaHBl  3HAHUS 1O  OCHOBHOMY
TEXHOJIOTHYECKOMY  OOOpYZOBaHHUIO,  €ro
KJIaccuUKaIy, mpoleccam, MPOUCXOISIIIUM
Ha  U3y4yaeMoM  OOOpyJOBaHMHU.  YMeeT
YCIIELITHO IIPOBOJIUTH no0op




B W o

TEXHOJIOTHYECKOT0 00opynoBaHUS Ut
obecrieyeHHs TPOLIECCOB OpPraHU3alUU U
BEJICHUS TEXHOJIOTHYECKOTO IpoIiecca.

85-76

«XOPOLIO»

«XO0pOI1110» BBICTABIISIETCS CTYAEHTY, Y KOTOPOIO
copMHUpOBaHbI 3HAHUS Y4€OHO-
IPOrpaMMHOTO MaTepuala, yCerHo
BBIIIOJIHSIOUINM, TPETyCMOTPEHHBIE B
IporpaMMe 3aJjaHusi, yCBOUBILHUNA OCHOBHYIO
JUTEPaATypy, PEKOMEHIOBAaHHYIO B IIPOTpaMMe.
Kak npaBuio, onenka "xopouio”
BBICTABJISIETCS CTYJCHTaM, [10Ka3aBIINM
CHUCTEMAaTUYECKUM XapakTep 3HaHUU 110
JUCLUIUINHE U CTIOCOOHBIM K HX
CaMOCTOSITEIBHOMY MOTIOJTHEHUIO U
O0OHOBJICHUIO B X0/I¢ AaJibHEHIIeH yueOHOU
paboThl U TPOPECCHOHATLHOMN JACSITEIILHOCTH

75-61 «YJIOBJIETBOPUTEITHHOY

«Y IOBTIETBOPUTEHHOY 3aCITy>KUBAET CTYJEHT,
O0OHApPYKUBIINI 3HAHUSI OCHOBHOTO y4eOHO-
IPOrpaMMHOTO MaTepuana B oobeme,
HEOOXOMMOM ISl JaJIbHEHUIIIeH yueOnl 1
MpeACTOAIIeH PabOThI TIO CIIEIUATEHOCTH,
CIIPABJISIIOILMUICS C BBITOJIHEHUEM 33/IaHUM,
MPEYCMOTPEHHBIX TPOTPAMMOIA, 3HAKOMBIH C
OCHOBHOM JIUTEPATYPOU, pPEKOMEHI0BAaHHO U
IIPOrpaMMoOil, HO UMEIOIIMM MOI'PEIIHOCTH B
OTBETE Ha HK3aMEHE U IIPH BBIITOJTHEHUHU
9K3aMEHALIMOHHBIX 3aJaHUN, HO 00J1a1al01UM
HEO0OXOIUMBIMU 3HAHUSIMHU JUIS UX YCTPAHEHUS
0] pyKOBOJCTBOM MPENOAABATENS.

60-0 «HEYJIOBJICTBOPHUTEIIHHOY

OlieHKa HEeYIOBJICTBOPUTEIEHO BBICTABIISICTCSI
CTYJICHTY, KOTOPBII HE 3HACT 3HAUMTEIIHHOM YacTH
MPOTPaMMHOTO MaTepuaia, JIOIyCKaeT
CYIIIECTBEHHBIE OIIMOKH, HEYBEPEHHO C OOJIBIITUMU
3aTPYIHEHHUSIMHU BBITIOJTHSCT MPAKTIHYECKHIE PAOOTHI
Y HE MOJKET IPOJIOJDKUTH 00ydeHue 6e3
JIOTIOJTHUTEIBHBIX 3aHSTUH TI0 COOTBETCTBYIOILICH
JIMCITUTHHE.

Bomnpocsl k 3K3amMeHy

Kaxkue MECTOJbI aHAJIM3a OTHOCATCA K I/IHCTPYMGHTEU'IBHBIM?

I/IHHOBaI_[I/II/I B HHCTPYMCHTAJIBHBIX METOAAX aHanuza?

I/IHCTPYMGHTEU'IBHBIC MCTOJbI aHAJIN34a B OMOTEXHOJIOTHH.

CylHOCTh METO/Ia aMIIEPOMETPUUYECKOr0 TUTpOBaHUs. [IpubOopsl, 3MEKTPOIbI.

[IpuBecT mpuMep KpPUBOM TUTPOBAHUS, €CIU SJIECKTPOAKTUBHBIM SIBIISCTCS

MPOAYKT PEAKLIHH.




5. YCTpolcTBO UM NPUHIMI  PpabOTBhl  DJIEKTPOJOB:  XJIIOPUACEPEOPSHOTO,

KaJIOMEJIbHOI'0, CTEKJISIHHOTO.

6. Kongykromerpusi: mpuOopsl U dJeKkTponbl. [IpuBectu mnpumep KpuBOi
KOHIYKTOMETPUYECKOTO TUTPOBAHUA pPacTBOpa THAPOKCHJIA aMMOHMS
CepHOM  KUCIOTOM  MCTOYHMKHM  H3IydeHUsS U MOHOXPOMATOPBI,
UCIOJIb3yEMbIE B CIIEKTPOCKONIUU B BUIUMOM U Y D- obnacTax.

7. CymHOCTh KauyeCTBEHHOTO mnojsiporpadudeckoro anammza. I[Ipubopsi,
anektpoabl. [IpuBectu mpumep. Mcmosnb3oBaHue METOAOB ToJisiporpaduu
JUUIs1 KOHTPOJISI Ka4e€CTBA MUIIEBBIX MPOAYKTOB.

8. CymHOCTh aMIEepOMETPUYECKOro TUTpoBaHus. I[IpuOGOpHl U DIEKTPOJIBI.
Hcnonb3oBanrue aMnepoMeTpUUE€CKOro TUTPOBAHUS JJIsI KOHTPOJISI KaueCcTBa
MUILEBBIX MPOYKTOB.

9. BonbrammnepHas kpuBas. YKazaTh OCHOBHBIE €€ XapakTepucTuku. Kakue uz
HUX UCIIOJNIB3YIOTCS B KaueCTBEHHOM u KOJIMYECTBEHHOM
noJisiporpaduyeckoM aHanause lcrmonap30BaHHWE BOJIBTAMIIEPOMETPUHU IS
KOHTPOJISI KAYeCTBA MUILEBBIX TPOTYKTOB.

10.Tpubopsl ¥  2JIEKTpOABI B KOHAyKTOMeTpuu. IIpuBecT mpumep
KOHJYKTOMETPHUYECKOTr0 TUTPOBAHUS HHUTpaTa Oapus pacTBOPOM cyiibdara
HaTtpusi. Koan4eCcTBEHHBIN MOJICKYJISIPHBIN CIIEKTPAJIbHBIN aHAIU3.

11.TTorenuuometpusa. CymHOCTh MeToAa. VHIMKATOpHBIE  DJIEKTPOJIBI,
WCMOJIb3YEMBIE TIPU MOTCHIIMOMETPUYECKOM TUTPOBAHUU CMECHU COJITHOM M
YKCYCHOUM KHCJIOT paCTBOPOM IIEJI0UH ?

12.VloHUTBI: KATHOHUTHI, AaHUOHUTHI, aM(OTUTHI.

13.IHIuKaTOpHBIC AJIEKTPOIBI B MOHOMETPHUH: IPHHITUIT X padoTel. [IpuBecTn
MIPUMEPBHI.

14.O0MeHHass eMKOCTh HOHUTOB.

15.naukaTopHbIE 3JIEKTPOABI, HCMOJB3YyEeMbI€ MPU TMOTEHIIMOMETPUYECKOM
TUTPOBAHUU B PEAKIMSAX OKUCICHUSA-BOCCTaHOBJIEHHUS. [IpuBenuTe mpumep
JlromunectieHTHBIN MeToaa. Knaccudukanms.

16.YpaBHeHUs: HOHHOTO OOMeHa. Perenepanusi HOHUTOB.



17. UaaukaTopHbIE 3JEKTPOJbl B MOTEHUUOMETPUYECKOM METOJIE aHalIu3a.
Hcnonp30BaHne WHIAMKATOPHBIX DJJIEKTPONOB Ipu omnpeneneHnn pH
pactBopa. IIpuBectu npumepsl

18./latb ompezneneHue yIAENbHOW M SKBUBAJIEHTHON 3JIEKTPONPOBOJHOCTH.
VYka3zaTh 0T Kakux (paKTOPOB U KaKUM 0Opa30M 3aBUCUT UX BEJIMUMHA

19.Meron MIOTEHINOMETPHUH. IIpuBectn npuMep peakuuu
KOMIUIEKCOOOpa30BaHUs  MPU  MOTEHUHOMETPHUYECKOM  TUTPOBAHUH.
O6ocHyiiTe BEIOODP 3JEKTPOJIOB.

20.CymHocth Merona mnoissgporpaduu. IIpubopsi, snekrponsl. I[lpuBenute
IpUMEPbI KOJIMYECTBEHHOTO MOJIIpOrpaduueckoro aHanusza: MeTo J00aBOK
Y PacyeTHBIM METO]T

21.Konnykrometpus. [lpubopsi, snextpoasl. [lpuBectn mnpumep KpuBoi
KOHJYKTOMETPUUYECKOTO THUTPOBAHUS CMECH YKCYCHOM M COJITHOM KHCJIOT
PacTBOPOM T'MIPOKCHA HATPHSI.

22.KpuBble MOTEHIIMOMETPUYECKOTO TUTPOBAHUS IIPU MCIIOJIb30BAHUN peaKuil
OCAKJICHUS.

23.DaxTophl, BIMSIOIIME Ha BEIMYMHY CKauyka Ha KpHUBOM TUTPOBAHMI.
[IpuBenutTe npumep.

24.Vicionp30BaHue MOTEHIMOMETPUUYECKOTO MeETOoJIa B 1805000 (3:10)7
IIPOMBIIJIEHHOCTH.

25.0nTtrueckue Metopl. Knaccudukanus onTu4eckux METo10B.

26.DaxTOpHl, BIUSIIONINE HA BEIMYUHY ONTUYECKON TIIOTHOCTH.

27.YcioBusl TPOBEIEHUS MOJIEKYJSIPHOTO CHEKTpajbHOro aHanuza. Bwibop
CBETOUIBTPOB.

28.MoneKyIpHBIA CIEKTPATBbHBIN aHanmu3. [I[poncxoxaeHne CeKTpoB.

29.KadecTBeHHBII MOJICKYJISIPHBIA CTIEKTPATbHBINA aHATH3.

30.1Tpsmas u KOCBEHHas CHEKTPOPOMETPHSI. Bunbt KPUBBIX
CHEKTPOPOTOMETPUUECKOTO TUHTPOBAHUS.

31.Mcnonw3oBanue MOJIEKYJISIPHOM CIIEKTPOCKOIINU B MHILEBON

IIPOMBIIIJICHHOCTH.



32.DaxkTopsl, BIUSIONME HA UHTCHCUBHOCTD JIOMUHECIICHIIUH.

33.KauecTBeHHBIH JTIOMUHECIICHTHBIN aHATU3.

34.Konn4ecTBEHHbIN JTIOMUHECLIICHTHBIN aHAJIH3.

35.Mcnonb30BaHue JIIOMUHECIIEHTHOT'O aHAJIN3a B MUIIEBOM MPOMBIIIIICHHOCTH.

36.Ilepeuncnure  ¢GakTopbl, BIMSIOUIME HA  BEJIUMYMHY  IMOKa3aTess
PEIOMIICHHS.

37.Kak  MOXHO C  TIOMOIIBIO  pedpPaKTOMETPUYECKOTO  aHaIM3a
UACHTU(PUIUPOBATH BEIIECTBO?

38.Kakue MeTo/ bl KOJIMYECTBEHHOT'O aHAJIN3a UCTIONB3YIOT B pepakToMeTpuu?

39.CymHOCTh MeTOAa BBICOKOYACTOTHOTO THUTPOBAHUA. YKAXUTE THIIBI
UCIIOJIB3YEMBIX B O3TOM MeTojAe sdeek. llpuBectu mpumep KpuUBOU
TUTPOBAHUS.

40.Knaccudukaruss xpomaTtorpa@uyeckux METOJOB B 3aBUCUMOCTH  OT
arperaTHOro COCTOSIHUS TIOJIBM)KHOW U HEMOABMXKHOMU (has3bl.

41.Knaccudpukanuss XpomaTorpapuyeckux METOJAOB B 3aBUCUMOCTH  OT
IPUPOJIBI TIpolLiecca.

42.Knaccudukaius xpoMaTorpa@uyeckux METO/I0B B 3aBUCUMOCTH OT CIIoco0a
nepeMenieHnusi COpOEHTOB BIOJIb CJIOS COPOEHTA.

43.Knaccudukarus xpoMatorpadhuuecKux METOAOB B 3aBUCUMOCTH OT CIIOoco0a
oopMIIeHUS TIpoliecca pa3eiaeHus.

44.OcHoBHbIE TTOHATHS XpomaTorpaduu (copOiusi, copOeHT, copdbat, copOTHUB,
aacopO1us, abcopOIsi, XeMOCOPOITHS).

45.TlopBwxkHass W HemoABWXkHas ¢as3pl B xpomartorpadun, TpeOOBaHUA,
PEIBSBISIEMbIE K HUM.

46.T'a3oBasi M Ta30-)KUIKOCTHAs xpomarorpadus. Amnmaparypa: m03aTOpBI,
UCIIApUTEIH, KOJTOHKHU, TETEKTOPHI.

47.KayeCcTBEHHBI M KOJIMYECTBEHHBIM XpoMarorpaduueckuii aHaimu3 B ra3o-
YKUJIKOCTHOM Xpomartorpadumu.

48.bymakHast 1 TOHKOCJIOWHAs XpoMaTorpadus.

49.KunkoctHast xpoMmarorpadusi.



50.MonooOMeHHas xpomaTtorpadus.

51.KauecTBeHHBIII W KOJMYECTBEHHBIM XpoMarorpaduyeckuil aHaiu3 B
TOHKOCJIOMHOM XpoMaTorpaduu.

52.Ilpumenenne xpomaTorpa@uyecKux METOJO0B TPH aHAIW3€ MHUIIEBBIX
IPOJYKTOB.

53.OCHOBHBIE XapaKTEPUCTUKHU KPUBOU 3IIOUPOBAHUS (XpOMATOTPaMMBI).

54.Meroabpl pacyeTa XpoMmMaTorpamMM MM Pe3yJbTaTOB KOJUYECTBEHHOTO
ananusa B ['X: MeToj; abCOMOTHOM IpagynpoBKU

55.0CHOBHbIE TPOLECCHI, JIEKAIIUE B OCHOBE pa3/IelICHUs BEIIECTB METOJOM

xpoMartorpaduu.

TECTOBBIE 3AIAHUA
Tect Nel «ueKTpOXMMHUYECKHE METOAbI AHAJIN32)
1. Vkaxute Trpaduk, Ha KOTOPOM HENPABUJILHO HAWJEH HSKBUBAJICHTHBIN

00BEM TUTpAHTA, 3aTPAYCHHOI'O Ha KOHAYKTOMCTPUYICCKOC TUTPOBAHHUC

Vaxe V(PB) Voxe V(PB)

1 2

2. Kilaccuyeckasi moJjisiporpaMma MMeEET BUJ, MOKa3aHHbIM Ha PUCYHKE. TOK,
NPOTEKAIONINI Ha HavaldbHOM YYacTKe TMOJsporpaMmbl (o0o3HadeH A),

Ha3bIBAIOT ...

3. KpuBas ammepomerpuueckoro THUTpoBaHHs pacTtBopa FeSOsB xucioi
cpeae pactBopoM KMnOy4 (B mporiecce TUTpOBaHUSI (PUKCUPYIOT aHOIHBIN
TOK 3JIEKTPOJHOM peaknuu Fe 2 _e [ Fe 3+) MMEET BUJ, MOKA3aHHBINA HA

PHUCYHKE. ..



VIKMnQy) V(KMnOy) VIKMnOy) WVIKMnOg)
1 2 3 4

4. B KOHAYKTOMETpPUHU HAnOOJIee YacTO UCIIOJIb3YIOT JIEKTPOS. ..

5. MeTony NOTEHIIMOMETPUU COOTBETCTBYET rpaduk. ..

In E \ I — %
\\. / L\J /
E
1 2 3 4

V(PE) V(PB) V(PB)

6. YnaenpHas W MOJISIpHAs DJIEKTPONPOBOJAHOCTH PAcTBOpA AJIEKTPOJIMTA
CBSA3aHbl COOTHOLLIEHUEM. ..

7. MonsipHasi 3JIEKTpUYEecKas MPOBOJUMOCTb C YBEIWYECHUEM KOHIEHTpAIUU
pacTBOpa IEKTPOJIUTA. ..

8. VYkaxute, Kakas BEJIWYMHA, U3MEpsEMas MO BOJIbTaMIIEPOrpamMMe, 3aBUCUT
OT COZIepKaHUs aHAJM3UPYEMOI0 BEIlIeCTBa (€r0 MacChl UM KOHIICHTPALIUH )

9. B merone NMOTEHIIMOMETPUU BEIWYMHON, U3MEPSEMON 3KCIEPUMEHTAIIBHO,
SBJISIETCA. . .

10. YpaBHenuto MnpkoBrUYa COOTBETCTBYET popMya ...

11. Metox BOJBTAaMIEPOMETPUHA OCHOBAH Ha IPAMO MPOMOPILUOHAIBHOU
3aBUCUMOCTH MEXIY KOHIIEHTpAI[MEW BEIIECTBA U ...

12. Ilpy KOHAYKTOMETPUYECKOM THUTPOBAaHUM CMECH PACTBOPOB a30THON H
ykcycHo# kucnot pactBopom NaOH(PB)...

13. Knnaccudeckass mosisiporpaMMa MMEET BHUJ, ITOKA3aHHBIM HAa PUCYHKE. TOK

npoTekarmuil Ha yuyactke C, Ha3bIBaIoT ...

14. Vkaxute, Kakas BEJIMYMHA, U3MEpseMass IO BOJIbTaMIEpOrpaMme,

XapaKTepU3yeT KAUYeCTBEHHBIM COCTAB aHATU3UPYEMOIO BEIIECTBA



15. IIpu nmoreHumomeTpuueckoM TtuTpoBaHuu pactBopa cmecu KCl un KI
pactBopoMm AgNO;3 (TTP agci=2:1071%, TIP ag=2-10"'®) murerpansnas kpusas

TUTPOBaHUs OyAET UMETh BUJ, IOKa3aHHBIN HA PUCYHKE. ..

E E

V(PB) V(PB)
1 2

16. Ecmu h = 25 MM, To koHueHtpanus uoHoB kanmus (), HaiinenHas mo

rpalyupoOBOYHOMY I'paduKy (CM. pUCYHOK), paBHa...

|
'
!
|
'
|
|
5

C (Cd2'). Mr/50 em?
17. 3anucanHas Ha mojsporpade BOJbT-aMICpPHAs KpUBas aHAIH3UPYEMOM
CMCCHU HMOHOB HMMECT BUA, MMOKa3aHHBINM Ha PUCYHKCE. KoanuecTBO MOHOB B

aHAIM3UPYEMOM pacTBope (IIPU  YCJIOBHHM, YTO KaXIOMY U3 HHUX

COOTBCTCTBYCT TOJIBKO OQHA BOJIHa) PaBHO...

I

E
18. OCHOBHBIM  HENOCTaTKOM TBEPABIX  JJIEKTPOJAOB  (IUIATUHOBOTO M
rpaUTOBBIX) ABIAETCA ...
19. 13BecTHBI 3HAYCHUSA npenaena oOHapyXeHus HEKOTOPBIX

BOJIBTAMIICPOMCTPHUUCCKHUX MCTOOOB. HauGomee YYBCTBUTCIIbBHBIM H3 HHUX

SBIISCTCS. ..
Ha3Banue meTona aHanu3za [Tpenen oOHapyKeHUs METOA, MOJIb/IM°
1. Knaccuueckas nossporpadus 10°-10°

2. Amnepomerpudeckoe Tutposanue |10
3. MuBepcuonHas BonsTamnepomerpus [1071°-108

20. B cootBeTcTBUU ¢ neicTtByromumu B Poccuiickoit @enepanuu ['OCTamu

Ha MUIIEBbIE MPOAYKTHI MHOJsAporpadusi — 3TO METOJ aHadu3a, KOTOPHIi

AOJIDKCH HCIIOJIB30BAaTHCA IJIA OIIPCACICHU. . .



21. K MeMOpaHHBIM HOHOCEIEKTUBHBIM 3JIEKTPOJIaM OTHOCUTCS. . .3JIEKTPOJI

22. pH-meTp — 31O mNpUOOp, HCMONB3YEMBI B METOAE aHalIM3a, KOTOPbIN
Ha3bIBAETCA. ..

23. Ilpu nonaporpaduueckoM ompeaeneHu MoHOB A u B ¢ moreHuumanamu
nosyBojiH cooTBercTBeHHO (-0,21 B) u (-0,64 B) mepBbIM Ha pPTyTHOM
KarmaromieM dJeKTpoje u3 oomiero ona OyeT BOCCTaHABIUBATHCS HOH. ..

24. 3HaveHus CTaHJAapTHBIX MOTEHIUAJIOB OKHUCJIUTENIBHO —
BOCCTaHOBHMTENbHBIX map Fe**/Fe** m Sn*™/Sn** cooTBeTcTBEHHO paBHBI
+0,77B u +0,15B. Ux pa3aensHoe onpenesieHne B o01IeM pacTBope. ..

25. Tpumon b  MOXHO UCMONB30BaTh B  KAauecTBE THUTpPaHTa  IpHU
KOHAYKTOMETPUYECKOM OTPEIEICHUH HOHOB. ..

26.'pamynpoBouHbIN rpa@uK B HOHOMETPUU UMEET BH/I. ..

27. KpuBast TUTpOBaHMs, TpEACTaBI€HHAas Ha pHUCYHKE, COOTBETCTBYET

METOY...

x

V(PB)
28. 3aBUCUMOCTb YIEIBHOM DJICKTPUUYECKON IPOBOJUMOCTH (&) pacTBOPOB

QJICKTPOJIMTOB OT KOHOCHTPAIWHU IIPABHUIIbHO IIOKa3aHa Ha PUCYHKC...

x x x

/\

1 2 3

29. OCHOBO KyJIOHOMETPHUUYECKOTO METOa aHAJIN3a SIBISIETCS YpaBHEHHUE. ..
30. MeTtoioM BOJIBTAMIEPOMETPUM YCTAHOBJIECHA KOHIIEHTpPAlUUs UOHOB MEIU

(I) B Tpéx mpobax: 10%, 10°u 10° mons/nm3. PactBOpy c HambGomee



BBICOKOM KoHIeHTparuei meau (II) cooTBeTCTBYET BOJIbT-aMIIepHast KpUBasl,

MpE/ICTaBICHHAs Ha PUCYHKE ...

I I 1] D—
y TR J“l
/ ;e /
/ / /
/ “y /
f / /
/ / /
E E E
1 2 3

31. MeToaoM MOTEHIIMOMETPUYECKOTO TUTPOBaHUS (Tipeien oOHapyKeHUs
10 monb/nm®) Heb3s ONpeIETUTh HOHBI. ..

32. OCHOBHBIM HEJOCTATKOM PTYTHOTO KAaMaroILIEro 3JIEKTPOAa ABJISIETCH ...

33. B moTeHIIMOMETpUYECKOM THUTPOBAaHMM TIPU TOJArOTOBKE IMpudopa K
NPOBEJICHNUIO aHalmM3a OJJIEKTPOAbl M  DIEKTPOXUMHUYECKYIO  STUEHKY
(cTakaHYMK) OMOJACKUBAIOT. ..

34. MeTtoioM KOHJIYKTOMETPUYECKOTO THUTPOBaHUS (Tpeen oOHapyKeHUs
pasen 10 Monb/nM®) MOXKHO ONPENENUTH COEPKAHUE B PACTBOPE HOHOB. . .

35. Hutpat cepebpa (AgNO3) MOXKHO HCIIOJIB30BaTh B Ka4eCTBE TUTPAHTA B
NOTEHIMOMETPUYECKOM OIPEAEICHUN aHUOHOB. ..

36.3anucanHas Ha mojsporpade BOJBT - aMmIepHas KpUBas HMMEET BHJI,

ITOKA3aHHBIN HA PUCYHKE ...

I I I,

7N —

/ X /

1 2 3

37. lns mpoBeIEeHUS aHAIM3a METOJOM AaMIIEPOMETPUYECKOTO TUTPOBAHUS
(OHOBBIH AIEKTPOIHT. ..

38. Meronom KOHIAYKTOMETPUYECKOT O TUTPOBAHUSA o peakuuu
HEUTpanu3alil MOXHO ONPENEIUTh HOHbI (€ClM HX KOHILIEHTpaIus
npessimaet 107 mons/nm3). ..

39. Meroay KOHAYKTOMETPUU COOTBETCTBYET rpaduK...

pH . i =| i n ) I
~ ///
/ ////
(&) E
1 2 3 4

V(PB) V(PB)



40. IluHKOBast MPOBOJIOKA, OMYILEHHAs] B pacTBOP Cyib(para HUHKA, OTHOCUTCS

K DJIEKTPOJAM. ..

Tect Ne2 «OnTryeckue MeTOAbl AHATHU3A)

1. MounspHblil K03QGULKUEHT MOTOIIEHHS HE 3aBUCHUT OT. ..

2. TlokazaTereM MpeIOMJICHUS HA3bIBAIOT OTHOIIEHUE CHHYCA yTIila MaJCHUs K
CUHYCY yIJa...

3. B kauecTtBe  WM3MEpPUTCIBHBIX NPUOOPOB B  (OTOKOJOPUMETPUU
UCIIOJIB3YIOT. ..

4. ®oTo3JeMEHTHI IIpeTHA3HAYCHBI JIJIA. . .

5. Meron anHanmm3a, B OCHOBE KOTOPOTO HCIIOJIB3YETCS CIOCOOHOCTH
AJICKTPOMArHUTHOTO ~ M3JIYYEHHUS BBI3bIBATh CBEUCHUE HCCIICTyEMOTO
00BEeKTa, Ha3bIBAIOT. ..

6. Onruyeckas MIOTHOCTh PACTBOPA 3aBUCUT OT KOHILIEHTPAIUH ...

7. K npubopam, HCTONIB3yeMbIM B MOJIEKYJISIPHOM aOCOPOIIMOHHOM aHaH3e,
OTHOCSITCA ...

8. TlokazaTens mpeIOMIICHHSI U3MEPSIOT C TIOMOIIBIO pUoopa. ..

9. 3aBUCHMMOCTH MOKa3aTess MPEJOMIICHUS OT KOHIIEHTPAIMU PacTBOPEHHOTO
BEIIIECTBA BHIPAXKACTCS YPABHECHUEM. . .

10.MonsipHbIit K03 PUITMEHT MMOTJIONSHUS HE 3aBUCHT OT ...

11.K pedpakToMeTpudecKOMy aHaIu3y OTHOCHUTCS T'PaIyHpOBOYHBINA Tpaduk

MPE/ICTABJIICHHBIN HA PUC...

n A T\\ I

1 2 3 4

12. SIBnennro aHOMAaJIbHOM JUCIIepCUun COOTBETCTBYET rpaduk,

IIPEACTABICHHBIA HA PUCYHKE. . .



n n n n

1 2 3 4

13.Cuna ¢oToTOKa, B COOTBETCTBUU C 3aKOHOM CTOJIETOBA, ... HHTEHCUBHOCTHU
najaroiiero Ha ()OTO3JIEMEHT CBETOBOI'O MOTOKA

14. KonuuecTBEHHBIHN JIIOMUHECIIEHTHBIN aHAIU3 OCHOBaH HA U3MEPEHUH. ..

15.Hanctpounslii  uHIEKC B 0003HAYEHUU TIOKa3aTelsl  IPEJIOMIICHUS
MOKAa3bIBAET ... , IPU KOTOPOU OH U3MEPEH

16.K KOCBEHHBIM ONTUYECKUM METOJIaM aHaJIn3a OTHOCSTCS rpaduKH. ..

17.PedpakroMeTpruueckuii METO/I aHaIu3a OCHOBAH HA U3MEPEHUH ...

18.3aBUCUMOCTD TIOKa3aTeNsl MPEJIOMJICHUSI OT KOHIICHTPAIIUU PAacTBOPEHHOTO
BEII[ECTBA BBIPAXKACTCS YPABHEHUEM. ..

19.KoHIIeHTpali0 aHATU3UPYEMOT0 KOMIIOHEHTa B (POTOKOJIOPUMETPHUH, C
UCIIOJIb30BAaHUEM METOJIa CPABHEHUSI, PACCUUTHIBAIOT 1O (GOPMYJIE ...

20.[Ipsimble  onTHYECKWE METONbl aHalli3a OCHOBAaHbI Ha WCIOJIb30BAaHUU
3aBUCUMOCTH UHTEHCUBHOCTH aHATMTUYECKOTO CUTHAJA OT ...

21.CBeyeHne BeIIeCTBa, BO3HHUKAIOIIEE IMPH €TI0 BO30YKICHUU PA3IMUYHBIMU
UCTOYHUKAMH DHEPTUH, HA3BIBAIOT. . .

22.SBnenuro HOpMaJIbHON JACTICPCUH COOTBETCTBYET rpaduk,
IIpEeICTaBICHHBIN HA PUCYHKE. ..

23.Cuna (hoTOTOKa, B COOTBETCTBHH C 3aKOHOM CTOJIETOBA, ... HHTEHCUBHOCTHU
najaroniero Ha (OTOAIEMEHT CBETOBOIO MOTOKA

24 K JIIOMUHECUIIEHTHOMY aHAJIW3y OTHOCUTCA TpaduK, MpeICcTaBICHHBIN Ha
PHUCYHKE. ..

25.0nTryeckas TIOTHOCTh pacTBOpa (a0COpOIMOHHOCTD) BBIPAXKACTCS B BUJE
YPaBHEHHSI. ..

26.K mpsMbIM ONTHYECKUM METOIaM OTHOCSTCS TpaduKH ...

27.KauecTBeHHBIH JIIOMUHECIICHTHBIN aHAIN3 OCHOBAaH HA U3YUYCHUM ...

28.B kadecTBe N3MEPUTEIHHBIX MPUOOPOB B peHpakKTOMETPHH UCTIOIB3YIOT ...



29.K pedpakToMeTpUyECKOMY aHadu3y OTHOCHUTCS TpaJlyMpOBOYHBIA Tpaduk
IIPECTABICHHBIN Ha PUC. ..

30.MeTon  KOJMYECTBEHHOTO OMPENENICHUs] BEUIECTB, OCHOBAaHHBIA Ha
MOTJIOIICHNH DJIEKTPOMATHUTHOTO U3ITyUEHHUST MOJIEKYJIaMH, Ha3bIBAIOT. ..

31.Eciu Ax= 0,18, To kouueHnrtpauus wnoHoB Meau (Cu?*) B pactsOpe,
ornpeaenéHHasi METOI0M TPaAyUPOBOYHOTO Tpaduka, paBHa ...

32.PedpakToMeTpuIo IPUMEHSIOT JUISI ONIPEICIICHHUS ... B TUIIEBBIX MMPOTYKTaX

33.Ucnone3ysi  pacdy€THBI  METOJl, KOHIIEHTPALMIO  AHAIU3HPYEMOTO
KOMIIOHEHTA B CIIEKTPOPOTOMETPUN PACCUUTHIBAIOT O PopMyTIe ...

34.KocBeHHBIC ONTHYECKHE METOABl aHajn3a OCHOBAaHBI Ha WCIOJIH30BAHHH
3aBHCHMOCTH WHTEHCUBHOCTH aHAIIUTUIECKOTO CUTHAJIA OT ...

35.SIBieHuto aHOMaJTbHON TUCTIEPCUH COOTBETCTBYET rpaduk,
NPE/ICTaBJIICHHBIN Ha PUCYHKE. ..

36. ATOMHBIM YMHCCHOHHBIA aHAJIN3 HCIIOJIB3YIOT AJIA OIMPCACIICHHUA ...

Tect Ne3 «Xpomatorpadpuueckue MeToAbl AHATU3A)»

1. Pa3nenenue BemeCTB B resib-XpOMaTOrpau OCHOBAHO HA Pa3JInyuM ...

2. PaccuuraiiTe MaccoByr JOJI0 KaXKIOTO KOMIIOHEHTa B CMECH, €CIld
mIomans XpomaTtorpaduueckoro nmuka (MM2) paBHa: s rekcaHa — 25,
renrtaHa — 15, okrana — 20.

3. I'panyupoBouHoMy Tpaduky B ra3oBod XpomoTorpaduui COOTBETCTBYIOT
PUCYHKH ...

4. PaznerneHue BEMIECTB B relb-XpoMaTorpaduu OCHOBAHO HA PA3IUYHH ...

5. IImomane xpomarorpaduyuecKkoro Mmuka ... KOHIEHTPAIMN aHAIU3UPYEMOTO
BEIIIECTBA B IIpo0OE.

6. Mertox BbIEICHUS BEIIECTB, OCHOBAHHBIN HAa WX CIIOCOOHOCTH MEPEXOAUTH
U3 TBEPAOTO COCTOSIHHMSI B Ta3000pa3HOE MPU HEBHICOKUX TEMIIepaTypax,
MUHYSI CTaJINO TUTABJICHUS, Ha3bIBAIOT. . .

7. Koadduuuent Rf B ToHKOCTOIHOI XpoMaTorpaguu XxapakTepusyer ...

8. Enununei nsmepeHuss 0OMEHHON EMKOCTH SIBJISIETCS ...



9.
10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26

OTKIJIMK CUTHAJIa UHTErPAIBHOTO AETEKTOPa MPOMOPIIMOHATIEH ...
. B 3aBucumocTH 0T crnoco0a pa3MernieHusl HEMOABMKHONU (a3bl (reoMeTpuu
CJI0S1) PA3IMYALOT ... XpOMaTOrpaQuio.
JIJIst TOTy4YeHUsT CHHTETUYCCKUX HOHUTOB HCITONB3YIOT PEAKIIUH . ..
Katnonut perenepupyor ...
JI71s1 oCcyliecTBICHUS HOHHOTO OOMEHA B COCTaBE KATHOHUTOB MPUCYTCTBYET
(GyHKIIMOHAJIBHAS TPYIINA ...
Bricota xpomatorpaduueckoro mMuka... KOHIEHTPAlUU aHAIU3UPYEMOTO
BELIECTBA.
KadecTBeHHOH XapaKTEpUCTUKOHN BEIECTBA B )KHJIKOCTHON XpoMarorpaduu
SIBJISIETCS ...
[TogsukHast daza, comeprkaiias pa3aeiéHHbIC KOMITOHEHTHI, HA3bIBACTCH ...
Pa3nenenue BemecTs B ra30-XKUAKOCTHON XpomaTorpaduu OCHOBAHO Ha ...
ToHkocTOIHYI0 XpOoMaTOrpaduio OTHOCAT K ... XpoMaTorpaduu.

C nomo1pio ra3oBoii xpoMarorpaduu Onpeaessor. . .

VYcrpoiictBo B xpomatorpade  Jis  HENPEPHIBHOM  pEerucTparuu
KOMITOHEHTOB, BBIXOJISIIUX U3 KOJIOHKH, HA3bIBACTCH ...

Jlns nposiBieHus nsaTHa, oopasyemoro Cu?*, B OymaxHO# XpomaTorpaduu
UCIIOJIE3YIOT PEAKTHB ...

PaccumuTaiite MaccoByr0 MOMI0 KaXIOTO KOMIIOHEHTa B CMECH, €CIu
wIomaas XpomaTorpaguueckoro numka (Mm2) pasHa: s amerona — 10,
MeTHUIdTHIKeTOHA — 20, nuaTuiakerona — 20.

Merton BbIIeIeHHsI BEIIECTB, OCHOBAaHHBINM HAa WX CIIOCOOHOCTH MEPEXOIUTH
U3 TBEPAOTO COCTOSIHHS B Ta3000pa3HOE TPHU HEBBICOKUX TEMIIEpaTypax,
MUHYSI CTaJIAIO TUIABJICHUSI, HA3bIBAIOT. ..

B skmakocTHO-aACOpOIMOHHONW  XpomaTorpauu  HCIOIB3YIOT
HETOABIKHYIO (a3y.

Henonswxuoit ¢a3zoii npu xpomaTorpa@upoBaHUKM B TOHKOM  CJIO€
SIBIISICTCS. ..

. Bymaxnyto xpomartorpaduio OTHOCAT K ... XpoMaTorpaduu.



27. AHHOHUT — BEIIECTBO, KOTOpPOE€ OOMEHMBAETCS... C aHAJIU3UPYEMBIM
pacTBOpOM.

28. duznueckoit ajgcopOIren Ha3bIBAIOT. . .

29. PaboTa miraMeHHO-MOHU3AIMOHHOTO JETEKTOpa OCHOBaHA HA U3MEPECHHUH ...

30. ls11 ocyIliecTBIEHUs] HOHHOTO OOMEHa B COCTaBE aHMOHUTOB MPHUCYTCTBYET
(yHKIMOHANIbHAS TPYIINIA. . .

31. 'mapodobHbIe BelecTsa ...

32. 'mapodunbHbIe BElIEeCTBA ...

33. [Inomane xpomaTorpaduyeckoro muKa MOXXHO PaccuuTaTh 1o Gopmyre ...

34. CnaG0OCHOBHBIC AaHMOHHUTHI 00JIee CITOCOOHBI K OOMEHY MOHOB B ... CPEJIE.

35. MeTon pas3ielieHuss W KOHICHTPUPOBAaHMS BEIIECTB, OCHOBAaHHBIM Ha
pa3IMYHOM pacrpeeieHnd KOMIOHEHTOB CMECH MEXAY JBYMS KUIKHMHU

HECMCIINBAOIINMUCH (1>a3aMH, Ha3bIBAIOT...

I1. OneHovHbIe cpencTBa JJIS TEKYLIEH aTTecTanuu
Kpurtepun ouenku pegepara

- 100-86 OanmoB BBICTABISETCS CTYACHTY, €CIM CTYACHT BBIpA3W CBOE
MHEHHE 10 C(HOpPMYJIMPOBAaHHONH mpoOJeMe, apryMEHTHpPOBAJI €ro, TOYHO
OTIPE/ICTIUB €€ COJIepPKaHue U cocTaBisitoue. [IpuBeIeHbl TaHHBIE OTCUYECTBEHHOM
1 3apy0eKHO IUTepaTyphl, CTATUCTUYECKHUE CBEACHMS, HHPOPMAIIUS HOPMATHBHO
mpaBoBoro xapaktepa. CTyAeHT 3HaeT W BJIAJCET HABBLIKOM CaMOCTOSITEIHHOM
MCCJIeIOBATEILCKOM pabOThl O TEME WCCIIEAOBAHMS; METOJaMU U TMpUEMaMU
aHaNMM3a TEOPETUYECKUX W/MIU TPAKTHYECKHX aCMEeKTOB HW3y4aeMol OO0IacTH.
DakTUYECKUX OMIMOOK, CBSI3aHHBIX C MOHUMAaHHWEM MPOOJEMBbI, HET; TpaduuecKu
paboTa oopmiieHa MPaBUILHO

- 85-76 - OGammoB - paboTa XapaKTepU3yeTCS CMBICIOBOM IEIbHOCTHIO,
CBSI3HOCTBIO W MOCJIEIOBATEIBHOCTBIO M3JI0KEHUS;, JOMYIIeHO He Oosee 1 ommOku
mpu OOBSICHEHWH CMBICIIa WU conaepkaHusi mpoOnembl. Jlnsi apryMmeHTanuu

IIPUBOIATCA JaHHBIC OTCYCCTBCHHBIX )51 3aPY6e)KHBIX aBTOPOB.



[IpoaeMOHCTPUPOBaHbI HCCIEAOBATEIbCKUE YMEHHMSI M HaBBbIKM. DaKTHUECKHX
OLIMOOK, CBA3aHHBIX C IOHMMaHWEM MpoOieMbl, HeT. JlomylieHsl OAHA-ABE
OLINOKH B 0(hOpPMIIEHUH PAOOTHI

- 75-61 Gamn - CTYJIEHT MPOBOJUT JOCTATOYHO CAMOCTOSITEIIHLHBIN aHaIU3
OCHOBHBIX ATallOB U CMBICIOBBIX COCTaBJISIOMIMX MPOOJIEMbl; TOHUMAET OA30BbIC
OCHOBBI M TEOpPETHYECKOE OOOCHOBaHHE BBIOpaHHOW TeMbl. IlpuBreueHsb
OCHOBHBIE UCTOYHMKH IO paccmaTpuBaemoit Teme. JlomyiieHo He Oosee 2 ommbok
B CMBICJIE€ UJTU COJIEp >KaHUH MPOOJIEeMbI, OpopMIIeHHH PabOThI

- 60-50 GamnoB - eciu paboTa MpeCcTaBisIET COOOM TMepecKa3aHHBIA HIH
NOJIHOCTBIO TEpPenUCaHHbIi HCXOJHBI TeKCT 0e3 Kakux Obl TO HHU ObLIO
KOMMEHTapueB, aHanu3a. He packpbiTa CTpyKTypa M  TeopeTuyecKkas
cocTaBismomas Tembl. JlomymieHo Tpu wiM 0ojiee TpeX OLIMOOK B CMBICIOBOM

COJIEp>KaHUH pacKpbIBaeMOU pobieMbl, B 0(hopMIIeHUH PabOTHI.
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