PabGouasi nporpaMmMa IMCHMILVINHBI (MOYJIs1) KAHAJMTHYECKAS XUMHS», BKJIKOYAsI
OlIEHOYHbI€ MAaTEePHAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC Oo6menpodeccuonansusie | OITK-1. Crocobex aHAITN3UPOBATh u
HaBBIKH HHTEPIPETHPOBATE  PE3YNBTAaTBl  XUMHYECKUX

9KCIIEPUMEHTOB, HAOJIIOJICHUI W M3MEpEHHUH

OIIK-2. CmocobOeH MPOBOAUTH C COOJIOICHHEM
HOPM  TEXHHUKH  0€30IaCHOCTH  XHUMUYECKUH
OKCIICPUMEHT, BKJIIOYasd CUHTE3, aHAJIN3, U3YUYCHUC
CTPYKTYPBl M CBOICTB BEIIECTB M MAaTEpPHAJIOB,
HCCIIEJOBAaHHE TPOIIECCOB C UX YIACTHEM

[TpodeccuonanbHbie - -
1.2. KomnereHUMu ¥ WHAUKATOPbI MX JOCTHXKeHHMSA, (opMHpPYeMBbIX JUCHHUILUIMHOM

(MoayJiem) B mpouecce 0OCBOeHUs1 00pa30BaTeIbHOI MPOrpamMMbl

Kon Kon unaukaropa
Conep:kaHue HHIUKATOPAa KOMIETEHIIUU
KOMIIETEHIIMH | KOMIIETeHIHH
OIIK-1 OIIK-1.1 CucremMatu3upyeT HW  aHAIM3HPYeT  pe3ymbTaThl  XUMHYECKUX

9KCTIEPUMEHTOB, HAOIIOIEHNUH, N3MEPEHNH, a TaKKe Pe3yJbTaThl PacieToB
CBOMCTB BEIIECTB M MAaTEPHAJIOB C HCIOIb30BAaHNEM TEOPETHIECKUX OCHOB
TPaJUIMOHHBIX U HOBBIX pa3/ieJIOB XUMUHI

OIIK-1.2 IIpennaraer MHTEpHpETAlMIO PE3yNbTATOB IPOBEACHHBIX XUMHUYECKUX
9KCIEPUMEHTOB W PACUYETHO-TEOPETHYECKHUX pPabOT C HCIOJIB30BaHUEM
TEOPETHYECKUX OCHOB TPAAMIIMOHHBIX M HOBBIX Pa3JelIOB XUMHHU

OIIK-1.3 Jemaet 3akmodeHns U (GOpMYyITHUpPYET BBIBOABI IO pe3yibTaTaM aHaIN3a
JIUTEPaTyPHBIX JaHHBIX, COOCTBCHHBIX 3KCHEPHMEHTAIBHBIX W PACUETHO-
TEOPETHYECKUX PA0OT XMMHUECKOH HANpaBIeHHOCTH

OIIK-2 OIIK-2.1 PabGoraer ¢ XMMHUYECKHMMHU BEUIECTBAMHU C COOJIIOJECHHEM HOPM TEXHHMKH
0e3omnacHOCTH
OIIK-2.2 [IpoBoauT cHHTE3 BElIECTB M MaTepUaloB pa3HOW NPUPOABl C
HCTIOJTH30BaHINEM NMEIOIINXCS METOINK
OIIK-2.3 [IpoBOomUT CTaHDApTHBIE OIEPANMU [UIA OIpPEHCNICHHS] XUMHYECKOTO M

(1)330BOF0 coCTaBa BCIIECTB W MATCpUaJIOB Ha H©UX OCHOBEC C
HCIIOJIb30BAHUCM CepPIﬁHOFO HAay4HOro O60py,HOBaHI/I$I

1.3. Pe3yabTaTrhl 00y4eHust N0 JUCHUILIHHE (MOIYJII0)
Henp wu3yyeHuss AUCHMIUVIMHBI (MOAyJsi)) — mnpuoOpeTeHHe O0O0ydarolMMUCS 3HAHUM 110
OCHOBHBIM TpyIIaM METOJ0OB XMMHUYECKOrO aHajiu3a, HauOoyee IIMPOKO NPUMEHSEMBIX B
IIPOMBIIIJIEHHOCTH M HCCIIEJOBATEIbCKON paboTe, a Takke KOMIETEHLUH, HEOoOXOIUMBIX
XMMHKaM-TEXHOJIOTaM BCEX CHELUAJIBbHOCTEH NJIsl PEIIEHUS KOHKPETHBIX 3a/ad XMMHUYECKOTO
aHaJIn3a.
B pesynbrare u3ydeHus AUCUUILUIMHBI (MOAYJISL) 00yYarOIUiics JOKEH
3HATh:
® OCHOBHBIE IOHATHS, TEPMUHBI, METOABI U IPUEMBI KAUECTBEHHOTO U KOJIMYECTBEHHOIO
XUMHUYECKOIO aHAJIN3a;
® TEOpPETUYECKHE OCHOBBI (PM3UKO-XMMHUYECKHUX METO0B aHAJIN3a;
® [pPUHIMUNBI pabOThl OCHOBHBIX INPUOOPOB, HCHOJB3YEMBIX JUIsI  MPOBEICHUS
Ka4eCTBEHHOI'0 Y KOJIMYECTBEHHOI'O aHAJIN3A;

YMeThb:
® [PUMEHSTHh NPUOOPETECHHBIC MPAKTUUECKIE HABBIKH B IPO(ECCUOHATBLHON IEATETHbHOCTH
JUISl pEIIEHUsI KOHKPETHBIX 33/1a4;
® [IPOBOJUTH OOOCHOBAaHHBIM BBHIOOP METOJA aHAIM3a C YYETOM ILieieil u ocoOeHHocTen
JAHHOW MMPAaKTUYECKOM 3a]1a4u;



¢ IIPOBOIUTH paCUYCThl HAa OCHOBEC IMPOBCACHHBIX I/ICCJIC,HOBaHPlﬁ;
¢ [POBOAUTHL MCTPOJIOTHUYCCKYIO OHCHKY PpC3YyJIbTATOB KOJIMYCCTBCHHOI'O XHUMHYCCKOI'O

aHaIn3a;
BJIA/IETh:
e OCHOBAMH METPOJIOTHYECKON OIEHKH pE3yJIbTaTOB KOJMYSCTBEHHOTO XHUMHYECKOTO
aHaJM3a;

® [pUeMaMM MHTEPHpETalUU Pe3yIbTaTOB aHAIN3a HA OCHOBE KBAIMMETPUUECKUX OIICHOK;
® METOAOJIOTHEH XWMHUYECKHX M (PU3MKO-XMMHUYECKHX METOJIOB aHalIM3a, HIMPOKO
UCTIONIb3yEMBIX B COBPEMEHHOW aHAJTUTUUECKOH MPAKTUKE;
® OCHOBAaMHM CHCTEMBI BBIOOpA METOAOB KaU€CTBEHHOTO U KOJMYECTBEHHOTO XMMHUYECKOTO
aHaJM3a JUTsl peIIeHHsI KOHKPETHBIX 3a/1a4.
2. O0beM, CTPYKTYpa U coepKaHue TUCHUIINHBI (MOLYJIs1)
2.1. O6beM qMCUMILTHHBI (MOYJIsT)

Buowt yuebnoii pabomot Dopmvt 00yueHus
Ounas
O0masi TPYI0€MKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 10/360
KonTakTHas pabora: 336
3aHATHs JEKIIMOHHOTO TUMA 128
3aHATHSA CEMUHAPCKOr0 THUIA 192
KoncyabTranuu 16
I[IpoMe:kyTOUHASI aTTeCTAMS 9K3aMeH, 3a4eT C
OLICHKOM
CamocrosiTesqibHast padoTa (CP) 24

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJSA) € YKa3aHMeM OTBEJIEHHOI0 Ha HHUX
KOJINYeCTBA 4acoB 1o ¢gopmamM 00pa3oBaTeIbHOM AeSITeJIbHOCTH
Ounasa ¢hopma odyuenus

Buabl yueOHoii padoTsl (B 4acax)

KonTakTHas padoTa
Ne | HaumMeHoBanue TeM
3ansaTusn CP

n/n | (pazaenon) 3aHATHSA CEMHUHAPCKOr0 THIA
JIEKIIMOHHOT'0 THIA

J HUnbie 113 C JIP HUnble

1. Wnentndukanus 24 0 14 0 24 0 4
MOHOB DJIEMEHTOB B
pacTBopax

2. KomnnuectBenHsIit 26 0 14 0 26 0 5
XMMHUYECKUI aHaJIn3
3. MeTtobl 26 0 12 0 26 0 5
HCCIICTOBAHUS
(dazoBoro cocraBa
CTPYKTYPBI
CHJIMKATHBIX
MaTepuajoB

4. Mertoabt 26 0 12 0 26 0 5
HCCIICTOBaHUS
JIUCTIEPCHOCTH
CHITUKATHBIX
MaTepuasoB u
MOPOBOIl  CTPYKTYpHI
HCKYCCTBEHHOTO
KaMHs

5. Mertoast 26 0 12 0 26 0 5
HCCIICIOBaHUS
MEXaHHYECKUX u
YOpPYyTUX CBOICTB
CUJINKATHBIX
MaTepuajoB
Ilpumeuanusn:

JI — nexuun, 13 — mpaktuaeckue 3ansatusi, C — cemuHapsl, JIP — mabopatopusie padbotel, CP — camocTosiTenbHas
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pabora.

2.3. Conep:xanue TUCHMILUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jejaM) H
BHUJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

Ne
n/n

HaumeHnoBanue Tem (pa3iesioB)

Conep:xaHue JeKIMOHHOIO Kypca

1.

Wnentndukanus HOHOB 3JIEMEHTOB
B pacTBOpax

1.1 BBenenue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.
AHanuTHYecKas XUMHUS KaK OCHOBA METOJIOB U3yUCHHS U KOHTPOIISA
XMIMHUYECKOTO COCTaBa BEIIECTB B MAaTEPHAJIBHOM IIPOM3BOJICTBE,
HAYYHBIX HCCIICIOBAaHHUAX, B KOHTPOJE OOBEKTOB OKpPY)KAIOUICH
cpensl. Bunbl aHanm3a. DIeMEHTHBIH, MOJCKYISAPHBINA, (a30BBIA U
M30TONHBIN aHanu3. KomuuecTBEHHBI W KayeCTBEHHBIH aHaIu3
OpPTaHMYECKUX U HEOPTaHMYECKUX BEIIECTB. XMMHUUECKHE, PHU3UKO-
XMMHUYECKHE METOBI aHajHn3a, UX B3aUMOCBS3b, COOTHOIICHHE U
IpUMEeHeHHe. AHATMTHYECKUI CUTHaJl KaK HOCUTEIh KaueCTBEHHOM
1 KOJIMYIECTBEHHON nH(popManuy o0 o0bekTe aHanmm3a. [loctaHoBKa
AHATMTUYECKOW 3amadu. AJTOPUTM TPOBEACHHUS aHaiIHu3a: OTOOpP
cpemHeld TpoOBI, TOATOTOBKAa INPOOBI K aHANU3y, H3MEpEHHE
aHATMTHYECKOTO CUTHAJIA M €T0 METPOJIOTHYECKAs OIlEHKA, pacueT
pe3yJbTaToOB aHAJIM3a M UX MHTeprperanus. lIpumepbl perieHus
3a7a4 AHAJUTHYECKOTO KOHTPOJS B XUMHYECKOW TEXHOJIOTHH, B
aHanmu3e OOBEKTOB OKpyxamomei cpeasl u  Ap. Ilonsatus o
COBPEMEHHBIX  METOJaX  JJIEMEHTHOrO  aHaju3a:  aTOMHO-
9MHUCCHOHHBIN aHaJIN3, aTOMHO-a0COpPOIMOHHBIN aHaJIN3,
PEHTIeHO(ITyOPECLICHTHBIN aHATTN3.

1.2 Cnenunduka 3a1a4 aHATUTHIECKOW XUMUH.

OCHOBHBIC TEpPMHUHBI aHAIATHYECKOW xumud. OOHapyXeHHe.
Onpenenenue. AHanu3. AHAIUTUYECKUE XUMUUECKUE PEaKLIUU KaK
OCHOBa XMMHMYECKOro aHajn3a. KauecTBEHHBIE M KOJIMUECTBEHHBIE
AQHATUTHYECKHE XHUMHUYECKHE peaxImu. Tpeboanus,
npeabsBisieMble Kk HuM. Crenuduka aHAIUTHYECKUX PEAKLUM,
UCTONB3YeMBIX B aHajum3e. AHamuTHYeckas ¢opmMa H
AHAUTHYECKHE  MPHU3HAKH.  AHATUTHYECKHE  PEaKUud |
aHamuTHdeckue dPQexTel.  XapaKTepUCTHKH  aHATHTHYCCKUX
peaKIuii: IyBCTBUTEIBEHOCTh, W30MPATEIFHOCTD (CETICKTHBHOCTD).
I'pynmoBsle, o0miue, 4acTHbIE, XapaKTepHble U clielu(pUUecKre
peaknum. [ytn TTOBBIIICHUS N30MpaTENTLHOCTH "
qyBCTBUTEIHHOCTH aHATTMTUIECCKUX PEAKIIHH.

1.3 Xumuyeckue paBHOBECHSI B TOMOTEHHBIX M T€TEpOr€HHBIX
CHCTEeMaX, IPUMEHIEMBIX B aHAINTHUECKON XHUMUH.

OCHOBHBIE THITBI PEAKIHA, IPUMEHIEMBIX B aHATHTUIECKON XUMHUH
(ocaknmeHHs,  KUCIIOTHO-OCHOBHBIE,  KOMILIEKCOOOpa30BaHUS,
OKHCIICHUS-BOCCTAaHOBJICHUS). COCTOSHHE WOHOB DJJEMEHTOB B
pactBopax. KOHCTaHTBI paBHOBECHsI AHAIUTHUYECKUX PpEaKIHiA:
TEpMOJMHAMUYECKHE, KOHIICHTPAIIMOHHBIE, yCJIOBHBIE. DakTopBI,
BIUSIIONINE Ha XUMUYECKOE paBHOBecHEe (KOMILIEKCOOOpa3oBaHUE,
00pa3oBaHUE MaJOPACTBOPUMBIX COEIMHEHUH, H3MEHEHUE CTEIICHH
OKHCIICHHS  ONpEAesIEeMOT0  WOHA,  BIMAHHE  TIPUPOJBI
pacTBOpHUTENS, HOHHOM CHITBI, TEMIIEPATypBI, COCTaBa PACTBOPA).
PaBHOBeCHS B aHATUTUYECKH BaKHBIX MMPOTOIUTHICCKAX CUCTEMAaX.
KoHCTaHTBI ~ KHCIIOTHOCTH M OCHOBHOCTH. Y PaBHEHUS
MarepuaibHoro Oananca. Beramcnenne pH pacTBopoB KHCIOT U
OCHOBAaHUW pAa3NUYHOM CHJIBI, CMECe KHCIOT M OCHOBAHMU.
BydepHbie pacTBOpBI, UCIONIB3yeMble B XUMHUYECKOM aHAIIU3e: MX
cocTaB, cBolicTBa (OydepHas emKocTb, obnacTh OydepupoBanus),
pacuer pH, npuMeHeHNnEe B aHAIUTUYECKON XUMUHU.

AHaIUTHYECKHE PEaKIHH KOMIUIEKCOOOpa30BaHUs, OCaXICHUS,
OKHCIICHUS-BOCCTAaHOBJICHU. OOmIue, CTyleHJaThle U yCIOBHEIC

KOHCTaHTBI YCTOHYNBOCTH KOMILTEKCHBIX COCITMHEHUH.
HUcnonb3oBanue peakuuii KOMILTEKCOOOpa30BaHuUs B
aHAUTHYCCKOW XuUMHH  (OOHApyKEHHE U  KOJIUYCCTBCHHOC
ompeneleHne,  MacKhpoBaHue).  Vcronmp30BaHME  pEeaKIHi
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OCaXJCHUS] B aHATUTHYECKHX Uensix. KoHCTaHTa paBHOBecHs
peakLuii  OCaXKACHUS-PaCTBOpeHHUs; (akTopbl, BIHMSIONME HA
pacTBOPUMOCTh  OCAAKOB. Pacuer yCJIOBHH OCaXICHHA W
pacTBOpEHUS 0Ca/IKOB. OKHCINTENFHO-BOCCTAHOBUTEIBHBIC
paBHoBecust.  CTaHTapTHBIH W pEAIBHBIH  OKUCIHMTEIBHO-
BOCCTaHOBHTEIIbHBIE TIOTEHIIHAIBI.

Xumudeckue u (U3MKO-XMMHUUYECKHE CrocoObl ompeaenenus pH
pPacTBOpOB. PaBHOBecus AHAJTMTHYECKUX peakumii
KOMIUIEKCO00Pa30BaHus U ynpasiieHne UMH. DaKTOpPbI, BIUSIONINE
Ha HalpaBJICHUEC OKUCIUTECIbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I.
KoHcTanTa paBHOBeCHS M €€ XHMHKO-aHAJMTHYECKOE 3HAUYCHHUE.
Pacder ko3¢ ¢urrieHTOB MOOOYHBIX peakInii.

1.4. KauecTBeHHBIE M KOJIMYECTBEHHBIC aHAJIMTUUECKUE PEaKInH C
OpPTaHMYECKUMH  AHAJIWTHYECKMMH  pearecHTaMH B  aHalIn3e
HCOPraHN4YCCKUX BEUICCTB.

Oprannueckue aHanmutuyeckue peareHtsl (OP). Kiaccudukarms
OP mo tumy peakumii ¢  HEOPraHWYECKHIMH  HOHAMH.
Kommnekcoobpasytommme OP  u cTpoeHMEe HMX  MOJEKYI:
(YHKIIMOHATbHO-aHAINTHYECKAS W aHAJMTUKO-aKTUBHAsI TPYIIIHL
OcobeHHOCTH W TIperMmymiecTBa wucmoibp3oBaHuss OP, oGmactu
NPUMEHEHUSI. JlononHuTeNnsHo: Teopus JeWCTBHS
KoMmIuiekcooOpasyromux OP, yder wonHOro cocrostauss OP wm
Metawia. ['mmore3a aHaloOTWMil M NMpPaKTHYECKHUE BBIBOJBI M3 Hee.
IMpupona xuMuueckoil cBs3n B komiuiekcax OP ¢ woHamu
METAJJIOB U €€ MPOSIBICHNE B LIBETHOCTH KoMIIIeKcoB. Peakuuu OP
¢ xpomodopHBIMH  dNeMeHTamMH. VIHTEHCHBHOCTh  OKpacKu
AQHAJIUTHYECKUX  (GopM W HMHTEHCHBHOCTH  ITOTJIOLICHHUS.
Hcnonp3oBaHnne  peakuuil  OpPraHUYECKUX  pEareHToB B
(OTOMETPHYIECKOM aHaJIHU3E.

KoanuecTBeHHBIH XHUMHUYECKUH
aHanmu3

2.1. IlpuHIUNBI ¥ 3aa4U KOTMYECTBEHHOTO aHAIN3a.
Kiaccudukanus MeToJ0B KOJIMYECTBEHHOTO aHau3a. TpeboBaHus,
NpeabABIsSEMble K XMMHUYECKHM PpEakIsIM B KOJHUYECTBEHHOM
aHanu3e. JTanbl KOJMMIECTBEHHOTO ONPEAEICHHs. XapaKTepUCTHKA
pE3yNbTaTOB KOJINYECTBEHHOTO XMMHUYECKOTO aHaIn3a.
OmnpeneneHne COAEpXKaHUS BELIECTBA B pacTBOpE, pPacueTHHIC
¢dopmynsl. CriocoOBl IpEeCTABICHHS PE3yIbTATOB aHAIN3a. TecTbl
Ha BBISBJIEHHE CHCTEMAaTHYECKUX IOIPEIIHOCTEH B pe3ylbTaTrax
KOJIMUYECTBEHHOTO  XMMHUYECKOro ananmuza. [IpoGoorbop u
IpoOOIOATOTOBKA.

2.2. TurpumeTpudeckuil aHanu3. TUIBI peakIyii, HCIOIb3yEMBIX B
TUTPUMETpHH. TpeboBaHNUs, IPEABIBIIECMbIE K HAM.

[Tpuanun TuTpuMeTpun. TUTpOBaHWE W €ro dTambl. ['paduueckoe
n300pakeHne Ipolecca TUTPOBAHHUS — KPHUBBIE THTPOBAHUS, WX
Buabl. CKauyoK Ha KPUBOH THTPOBAHUS, TOYKA IKBUBAJICHTHOCTH
(T.3.) u xoneunass touka turpoBanusi (K.T.T.). IlepBuunble u
BTOPUYHBIE CTaHIApThL. IIpHeMBI TUTPUMETPHUECKOrO aHaNU3a:
npsiMoe M OOpaTHOE THUTPOBAHHE, KOCBEHHBIE METOABI. THIIBI
peakiui, HCHOJIB3yeMBIX B  TUTPUMETPUUYECKOM  aHAJIM3E;
TpeboBaHuUs, IPEABIBIICMbIE K HAM.

JIONONMHUTENBbHO: MHCTPYMEHTAJIBHBIE METOIbl HMHAMKAMH T10O.
[Horenunomerpuyeckoe TtHUTpoBanue. Meron ['pana. [lpyrue
CIOCOOBI yCTAaHOBJICHNS! KOHEYHOH TOYKH THTPOBAHUSL.

2.3. Peakuum HeWTpamu3alMd B KOJIWYECTBEHHOM XHMHUYECKOM
aHanuse.

Metoapl KHCIOTHO-OCHOBHOTO THUTpOBaHHUA. CyIIHOCTH MeTofia
KHCJIOTHO-OCHOBHOTO THTpOBaHUsS. KpHBBIE KHCIOTHO-OCHOBHOTO
TUTpOBaHMs. PacueT W MOCTPOEHHE TEOPETUIECKUX KPUBBIX
TUTPOBAHMS CHIBHBIX M CIa0BIX OJHOOCHOBHBIX IPOTOJHTOB.
@DakTopsl, BIUAIONINE HA BEIMYNHY CKAauKa Ha KPUBBIX KHCIOTHO-
OCHOBHOTO TUTpOBaHMs. CIIoCOOB! YCTAaHOBJICHHS KOHEUHOH TOYKH
TUTpoBaHHsA.  KHCIOTHO-OCHOBHBIE  MHAMKATOpBl,  HHTEPBAJ
nepexojia OKPacKH WHJAWKAaTopa, Iokaszarenb tutpoBanus (pT).




ITpaBuno BBIOOpa MHAMKATOpa Ui KOHKPETHOTO  CIydas
TUTpOBaHUA. [IpakTHyeckoe NPHUMEHEHUE pPEaKUUil KHCIOTHO-
OCHOBHOTO B3amMmojeicTBus. IloTeHInoMeTprYecKkoe TUTPOBaHHE
Ha OCHOBE peakUuid KHUCIOTHO-OCHOBHOTO B3aWMOJEUCTBHUS.
WuavkaTopHbIe MOTPELTHOCTH U X OLEHKA.

2.4, AHaNNTHUYECKHE pEAaKIUH  KOMIUICKCOOOpa3oBaHHMA W
OCaXKJCHUS B KOJIMYECTBEHHOM XHUMUYECKOM aHAJIU3E.
Hcnonb3oBaHue KOMILIEKCOOOpa30BaHMsl B XMMHUECKOM aHajIH3e.
Heoprannueckue u opranmdeckue Jmranipl. KoMIUIEKCOHBI B HX
CBOICTBA. YCIOBHBIE KOHCTAHTbl YCTOMUMBOCTH KOMIIJIEKCOHATOB
W WX TpaKTHYecKoe wucmonb3oBanue. OOocHOBaHHE BBIOOpPA
ONTUMAIIBHBIX YCIOBUN KOMIUIEKCOHOMETPHUUYECKOTO THUTPOBAHMS.
KpuBble KOMIIEKCOHOMETPUYECKOTO TUTpoBaHUA. DaKTOpBI,
BIIMSIIOIINE HA BETMUMHY CKauKa Ha KPUBBIX TUTpoBaHUs. CriocoObI
ycranosnenuss T.0. u K.T.T. MeramioxpoMHble HHIUKATOPBI,
NPUHIOWTI WX JeWcTBHs. BriOOp WHAMKaTOpa A1l KOHKPETHOTO
cilyyasl TUTPOBaHMSA. AHAINTHYECKHE BO3MOXKHOCTH METOAA
KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHUS. IIpumenenue
KOMIUIEKCOHOB B QHAJMTHYECKOM  XMMHUU B  KadecTBE
MacCKUPYIOIIUX AareHToB. IIpUMEHEHHWE XHMHUYECKHUX peaKIui
KOMIUTIEKCO00pazoBaHusi B (POTOMETPUYECKOM aHAIN3e, B METO/E
KOHIYKTOMETPUYECKOr0 THUTPOBaHMs. Peakuum ocaxaeHus B
KOJIMYECTBEHHOM XHUMHUYECKOM aHanu3e. ['paBuMeTpuueckuit
aHamu3. Teoperumueckoe 00OCHOBaHHME BHIOOpa ONTHMAIBHBIX
YCIIOBUI OCaXIEHHS KPHUCTAUIMYECKHX M aMOP(HBIX OCAIKOB.
[IpyuMeHeHne XUMHYECKUX pEaKIMM OCAXKIEHHS B METOJe
MOTEHIIHOMETPUYECKOTO THUTPOBAHUS, B METOJE TYPOHIMMETPHH.

OcobenHoCTH peaxtmii KOMILIEKCO0Opa30BaHuUs
(xemarooOpa3oBanus) noHOB MetawioB ¢ JJTA. OcaaurenbHoe
TUTPOBAHHUE.

2.5. AHanUTHYeCKHE peakIMd OKHCIECHUS-BOCCTAHOBJICHUA B
KOJINUECTBEHHOM XUMHYECKOM aHaJIn3e.
OKHUCIUTENIbHO-BOCCTAHOBUTENIPHAS PEAKLUS U OKHCIUTEIBHO-
BOCCTaHOBHUTEJIHLHBIHN IIOTCHIIMAJI. Koncranter paBHOBECHA
OKHCIINTEIbHO-BOCCTAHOBUTEBHBIX peaknuii. Beibop Turpanta n
ONTHMAIBHBIX YCIOBHUA THUTpOBaHMsA. KpHBBIE OKHCINTEIBHO-
BOCCTaHOBHUTEILHOTO THUTpOBaHWS. DakTopbl, BIMAIOLIME Ha
BEJIMUMHY CKauyKka Ha KPUBOM THTpoBaHWs. MHIMKAIMs KOHEYHOH
TOYKH THUTPOBAHUA XUMHUYECCKUMHU )44 (bPBI/IKO-XI/IMI/I‘-IeCKI/IMI/I
Mmeronamu. IlepmanranaromeTpus. XapakTepHCTHKa METOJA.
VYcnoBusi NpoOBeAEHUs MEPMAHIAHATOMETPHUUCCKHUX OIPEIICIICHUH.
BemiectBa, omnpezensemMple MepMaHraHaATOMETPUYECKUM METOIOM.
JloctonncTaa " HEIOCTaTKN MeToza. Honomerpus.
XapaKkTepucTHKa MeTo/a, yCIoBHUS TIPOBEJCHUS
MOJIOMETPUYECKOT0  OINpejesieHnsi BemecTB. JloCTOMHCTBa W
HEeJOCTaTKW  MeToja. [IpuMeHeHWe  peakuuil  OKHCIICHUS-
BOCCTAHOBJICHUA B METOAC NOTCHIUOMETPHUYCCKOI'O TUTPOBAHUA.
2.6. HonooOmenHass xpomartorpadusi B  KOJMYECTBEHHOM
XMMHUYECKOM aHAJIH3E.

TpeOoBanusl, NpeabsSBIsSEMble K pPEaKIHIM HOHHOTO OOMeHa.
N3orepma woHHOro oOMeHa. BpiOOp oONTHManbHBIX yCIOBHH
HMOHOOOMEHHOTO pasneneHus BEIIIECTB. [Tpumenenne
NOHOOOMEHHOH  Xpomartorpaguu B  aHAINTHYECKOW  XUMHH
OpPTaHMYECKNX W HEOPraHMYECKHX COCOUHEHHWH: pasJelieHue,
OYMCTKa, KOHOCHTPUPOBAHUEC U T.I.

Metoapl uccienoBanus (HazoBOro
COCTaBa M CTPYKTYPHI CHIIMKATHBIX
MaTepHaioB

1.1. Tepmuueckue METOIBI aHAIHU3A
CyTb  METOHOB  TepMHYecKoro aHamm3a. Kiraccubpukanms
TEPMHUYECKHX METOJIOB aHAJIHM3a B 3aBUCHMOCTH OT OIPEACIISIEMBIX

CBOWCTB BEILIECTBA! i hepeHnnanIbHO-TepMUYECKIH,
TEpPMOTPaBUMETPHUIECKNUH, ra30BOJIIOMOMETPHYECKHH,
JIUIIaTOMETPUYECKUIL.

OcHoBEl 1uddepernuanpHo-TepMudeckoro  aHamuza  (ATA).




Tepmorpamma u  Tepmmueckue dhdekTl. XapaKTepuCTHKA
TepMuYecKuX 3P GEeKTOB. DTaTOHHBIC BEIIECTBA U TPEOOBaHUS K
HuM. [logroroBka mpo® U (haKTOpHI, BIHSIONIME HAa PE3YJITATHI
ATA.

OcHOBBI TEPMOTPaBUMETPHIECKOTO aHaJM3a. Merosl
OTIpe/ieTICHUs] M3MEHEHUS] MAacChl HCCIIEAyeMOro BEIIeCTBa IpU
TEPMHYECKOM  aHalIM3e:  CTaTh4eckas  TEPMOTpaBUMETpUS,
JTMHAMHYECKast TEPMOTPaBUMETPHS, n3obapHas
Tepmorpasumetpus. JuddepeHnuanbias TepMOrpaBUMETPHUSI U €€
BO3MOXKHOCTH.

JepuBarorpadguueckuii  aHanM3 W €0 OTIMYHUTENIBHBIC
ocobeHHOCTH. ArmmapaTypHoe O(OpMIICHHE: OCHOBHBIC Y3IIBI H
npuHOUN paboTel aepusarorpada. IloaroroBka mpod W TeXHHKa
NpoBeJeHUs]  aHanu3a. KadecTBEHHBII W KOJMYECTBEHHBIH
nepuBarorpaguyeckuii ananu3. PacummdpoBka aepuBaTorpamm.
®dakToppl, BIMSIONME Ha TOYHOCTH JEpUBATOrpaUIecKoro
aHanu3a. BeIOOp onTHMAaNbHBIX YCIOBHH MPOBEACHUS aHATIN3a MIPU
HCCICAOBAHNN CBIPBCBBIX MAaTCcpualioB, HU3YUYCHHUU TIPOIECCOB
CHHTE3a  TYTOIUIABKMX  HEMETAJUIMYECKMX W  CHIIMKATHBIX
MaTepHaJIOB U CBOMCTB M3ENNI Ha MX OCHOBE. Q-IepuBaTorpadus.
Juddepenunansuas  ckanupyromas — kxanopumerpus  (JACK):
OTJIMYNTENbHbIE OCOOCHHOCTH METOJla M 00JIACTH TPaKTHYECKOTO
HCIOJIb30BaHUA MPU UCCICAOBAHNU CUJIMKATHBIX MaTE€pUajIoB.

1.2. Pentrenorpaduueckre METOAbI aHaIH3a

BosnukHOBeHHE u pupojia PEHTIEHOBCKHX Iy4en.
XapakTepuCTHKA  PEHTTEHOBCKOTo  m3iydeHus.  Judpaxims
PEHTIEHOBCKOTO  H3Iy4deHWs.  YpaBHeHue  Bymbda-bperra.
HcTouyHMKN PEHTreHOBCKOTO u3iydeHHs. OCHOBHBIE Y3IBI H
NPUHOUT  PaboThl PEHTICHOBCKUX IU(PPAKTOMETPOB. MeTonsl
CHEMKH PEHTTECHOTPAMM.

KauectBeHHbIii  peHTreHo(a3oBbli  aHanu3. [IpurotoBieHue
o0OpasznioB. PacmmdpoBka penTreHorpamm.  WaeHTuduKaims
KPHUCTAJUIMYECKUX BEIIECTB METOAOM mopomka. OmeHka pasMepoB
HaHOKpHcTaiioB MetonoMm [lebas-Illeppepa. KonmdecTBeHHBIH
peHTreHo¢as3oBslii ananu3. [1paBuia mpoBeneHNS KOTMIECTBEHHBIX
onpeneneHuid. MeToapl KOJMYECTBEHHBIX ONPEICICHUN: METON
CTaHAAPTHBIX CMECei; METOJ BHYTPEHHEro CTaHIapTa; METO.X
J100aBOK; METOJ BHEIIHEro cTaHaapTa. MaccoBblif ko duimeHt
TIOTJIOIICHHUS |L.

1.3. CrnektpodhoToMeTpUICCKU aHATTH3

OcHOBHBIE 3aKOHBI cBeTOmnoriomenus. CrocoObl MpeacTaBIeHHS
CHEKTPOPOTOMETPHUUCCKUX BENUYMH. [IpUYMHBI OTKIOHCHHH OT
3aKOHa Byrepa-JlamGepTa-bepa. Texuuka ONTUYECKON
cnexTpockonuu B Y® u BUANMOM 06nacTsx crekrpa. [Ipumenenne
cnekrpoporomepun B Y® M BUANMOH 001aCTSIX ONTHYECKOTO
CHEKTpa JUI U3Y4YEHUs MPOITyCKaHHs, OTPaKCHUS M TOTJIOIICHUS
CBCTa 6eCHBeTHbIMI/I nu OKpalI€HHbIMHU CHJIMKAaTHBIMU
MaTeprallaMH.

Teopetndecknie  ocHOBBI  konebarenpHOW (MK- wu  KP-)
CIIEKTPOCKOITMH CTEKOJ U KPUCTAIUTMICCKUX CHUIIMKATOB. Texnuka u
npoeenenue  anamuzoB  Ha  HMK-  u  KP-cmektpomerpax.
Wnrepnperanus cnektpos. [Ipumenenne UK u KP-cniekrpockonuu
JUISL CTPYKTYPHBIX UCCIIEAOBaHNI CHITMKATHBIX MaTepHasIoB.

1.4. MUKpPOCKONUYECKUI aHAIN3

Onrtuueckass MUKpocKomnus. TeopeTHyeckre OCHOBBI ONTHYECKON
MHUKpockonuu. [IpuHIMN AEeWCTBHS ONTHYECKOr0 MHKPOCKOMA MU
ero xapakTepucTHkd. OCHOBHBIE THITBI ONTHYECKUX MUKPOCKOIIOB
n ux ycrpoiictBo. lloaroroBka mpo0 K aHamu3y: Mpo3padHble
mudbl, MOJIMPOBaHHBIE IUIM(BL, MPO3PAvHO-TIOIHMPOBAHHBIC
muudsl.  CoBpeMeHHBIE  MeTayutorpaduieckue  MHKPOCKOIIEL.
OCHOBHBIE =~ METOJMKHM CBEMKH Ha  MeTauiorpadguieckux
MHUKpOCKOmax. MeToapl  CHEMUaIbHOTO  MHKPOCKOIHYECKOTO




aHaIm3a.

DJNeKTpOHHAs MHKpPOCKONUs. TeopeTHdecKkne OCHOBBI MeETOJa.
OCHOBHBIE BHJBI 3JIEKTPOHHBIX MHKPOCKOINOB. IIpocBeunBarommii
ANMeKTpoHHBIH  Mukpockorm (II9M): yCTpOHCTBO ¥ TPHHIIHII
neiicTBus. PacTpoBbIi (CKaHMPYIOIIHIA) 3JIEKTPOHHBI MHUKPOCKOII
(POM): ycrpoiictBo u mpuHIMI JjedictBua.  CkaHUpyomye
30HA0OBBIE MHKpockombl (C3M): ckaHHpYyIOIIME D3JEMEHTHl |
npuHOMN neictBug.  [loarotoBka o0pasloB JUIS HCCIEIOBAHMS
MaTepuaroB Ha MHKpockomax. VH(opmanus, mnomydaemas Ha
pacTpOBBIX W MPOCBEUMBAIOMIMX  MHKpPOCKOMax.  MeToabl
WCCIICIOBAHMS: TIPSIMbIE 1 KOCBEHHBIE.

Meroas! HCCIIEIOBAHMS
JUCTIEPCHOCTU CHJTMKAaTHBIX
MaTepHUaoB U MOPOBOH CTPYKTYpPHI
HCKYCCTBEHHOTO KaMHS

2.1. MeTOZ[BI HCCJICAOBAHNA AUCHICPCHOCTHU nopom1<006pa3Hbe

MaTepHaioB
JlucriepcHbIe CHUCTEMBL. XapaKTEPUCTHKA AUCIEPCHBIX CHCTEM.
OcCHOBBI aHaIN3a HOPOIIKOOOPa3HBIX MaTepUaloB.

I'panynomerpuueckuii cocTtaB JUCHEPCHBIX MaTepHAIOB Kak
BaXHBI  (akTOp  PEaKIMOHHOW  CHOCOOHOCTH  CHIPBEBBIX
MaTepuaoB B MPOLECCcax KIMHKEPOOOOpa30BaHUs U IIEMEHTOB MIPU
rugparaud.  CrnocoObl  ompemeneHus — pa3MepoB  YacCTHIl
HenpaBUIbHOH (Gopmbl. Teopust SKBUBaJICHTHBIX cdep.

Merto/p! ornpeeseHus yAEIbHOW MOBEPXHOCTH TOPOIIKOOOPa3HBIX
MaTepHaoB: METOJ BO3yXOINPOHULAEMOCTH; METOJ
HU3KOTeMIlepaTypHOi  ancopbumu  azora. CyTb  METONOB,
amnmapaTtypHoe opopmiicHre, 00paboTKa pe3yIbTaToB.

Mertoast OTIpEICTICHUS IPaHyJIOMETPHUIECKOTO cocTaBa
MOPOIIKOOOPA3HBIX MaTepuaoB: CHUTOBOI aHajn3;
CeIMMEHTALMOHHBIHA aHaJIN3; CeNapalliOHHbIN aHaJIH3.

Meron nasepHOM AM(PPAKIUM, TEOPETHUECKHE OCHOBBI METOA.
Ipunun JeiicTBus JIa3€pHOT0 MUKpPOAaHaJIU3aTopa.
I'panynorpammsl. [uddepennnanbaas ¥ MHTETpaibHas KpPHUBbIE
pacrpeneneHus YacTHUIl 110 pa3Mepam.

ConocTaBUTENbHBIA aHATN3 U IPUUNHBI PACX0XKICHHUS PEe3yIbTaTOB
ONIpENETICHUs]  IUCIEPCHOCTH  MOPOIIKOOOPAa3HBIX MAaTepualos,
MOJTY4EHHBIX Pa3UYHBIMA METOJAMHU.

2.2. Meroasl HUCCleIOBaHUsI MOPOBOM CTPYKTYpPbl KalWJUIIPHO-
MOPHUCTBIX TEN

XapakTepucTHKa KalMUBIPHO-NIOPUCTHIX Tei. Kiaccudukanus nop
B MOPHUCTBIX MaTepuanax. B3auMoCBsI3p MexAy KalmuUIIpPHO-
MOPUCTON CTPYKTYpPOH Marepuaga U ero (pU3UKO-TEXHHYCCKUMHU
CBOMCTBaMH.

Krnaccudukamms MeToooOB ONpEeAeNeHHs MOPOBOH CTPYKTYpHI
MmarepuanoB. OmpeneneHne TOPUCTOCTH METOAOM  PTYTHOH
HOPOMETPUHU. YCTPOHCTBO, MNPUHLMN JEUCTBUS U [HANa30H
W3MEpPEHNS] TIOPOMEPOB HHM3KOTO M BBICOKOTO  JIABJICHMS.
JuddepeHunansuass W HMHTErpayibHas 1noporpaMmsel.  Pacuer
o0bemMa M amamerpa mop Marepuana. OnpenesieHHE OTKPHITOH
MIOPUCTOCTH METOJIOM HachlleHus. PacdeT 3aKphITON MOPUCTOCTH.

Mertopl HUCCJICIOBaHUS
MEXaHUYECKHUX U YIPYTMX CBOWMCTB
CUJIMKATHBIX MaT€pUAJIOB

3.1. Merons! onpeneneHus MPOYHOCTHBIX XapaKTEPUCTUK
DakTOpBl, BAMSIONINE HAa MPOYHOCTHBIC MOKA3aTEIH CHIIMKATHBIX
MarepuanoB. MeToIpl ONpeneNeHHus MPEAEIoB NPOYHOCTH IPH
CKaTWH, pacTsDkeHMH, wn3rube. TpeOoBaHWsS — CTaHAApTOB.
Hcnons3yemble martepuainbl. [lonroroska o0pasmoB W yCIOBHS
xpanenus1. Mcrons3dyemoe obopynoBaHue n ocHactka. Ob6paboTka
MOJTY4EHHBIX PE3YJIbTAaTOB.

3.2. MeTtozap! onpeeieHUs TPEIINHOCTOWKOCTH U YIPYTHUX CBOMCTB
CHIIMKATHBIX MaTepHaioB

OOmpe cBegeHMS O MEXaHWYECKMX U YIPYTHX CBOMCTBax
CHITIKATHBIX MaTepuaos. DakTopsl, BIIHSIOIINE Ha
TPEIINHOCTOMKOCTh (KPUTHYECKUH KOA(Q(UIIMEHT MHTEHCHBHOCTH
HanpspkeHui).  OnpenencHHe  TPEMIMHOCTOMKOCTH.  MeTosl
ompejieNieHus] ynpyrux cBoiictB. CraThueckue M JUHAMHYECKHE
METOJIbl M3MEpeHHsi Moayns ynpyroctd. OmnpenereHde MOAyJis




YOPYTroCTH KEepaMHYECKHX MAaTEepHalioB IO CTpele mporuda u
PE30HAaHCHBIMHU 3BYKOBBIMH METO/IaMHU.

Cojaeprxanue 3aHATHII CEMHHAPCKOI0 THIIA

HanmeHnoBaHue TeM (pa3iesioB)

Tun

Couepﬂcanne 3aHATHH CEMHUHAPCKOI0o TUIIA

Wnentnukanis WOHOB 3JICMEHTOB
B pacTBOpax

13,
JIP

Wnentndukanus HHINBULYaTbHBIX KATHOHOB B PAacTBOPE.
Wnentndukanust 2-Xx WHIANBUAYAIbHBIX CYXHX COJEH,
00pa30BaHHBIX OJHUM U3 M3Y4YaeMbIX KaTHOHOB M OJHHM
U3 U3y4aeMbIX aHHOHOB.

KomnuecTBeHHsIi XUMHYECKUI
aHaau3

113,
JIP

KonuuecTBeHHBI XUMHYECKMH aHAIM3 Ha  OCHOBE
peaxui KHCIIOTHO-OCHOBHOT'O B3aUMO/ICIICTBUS.
Kucnorno-ocHoBHOE TUTPOBAHUE. IIpurorosnenue
cragaapTHeIX pactBopoB HCl u Na2B40O7-10 H20.
Kucnotao-ocHoBHOoe  THTpoBanme.  CraHmapTH3anus
pactBopa HCl mo pacTBOpy mepBHYHOTO CTaHAapTa
Na2B407-10 H20.

Kucnorno-ocHoBHOE TUTPOBAHUE. Onpenenenue
CoJIepKaHus AeKaruaparakapOoHaTa HaTpus B oOpasiie.
[lpuMeHeHne CHHTETMYECKMX HOHOOOMEHHHMKOB IS
KOJIMYECTBEHHOTO  OMpEICNCHHUs  COJeH  Pa3UIHBIX
METaJUIOB B PacTBOPax.

KonuuecTBeHHBI  XMMHUYECKMA aHaJIM3 HAa  OCHOBE
AHATUTHYECKIX PpeaxIii KOMIIIIEKCOOOpa30BaHusI.
IIpuroroBnenue craHmapTHeIX pactBopoB OJTA wu
ZnS0O4.

Kommnexconomerprudeckoe TutpoBanue. CTaHAapTH3ALUSA
pactBopa D/ITA.

Kommnexconomerprudyeckoe TtutpoBanue. OmpeneneHue
COJZIEPKAHUS COJIEH PAa3TUIHBIX METAJUIOB B PaCTBOPE.
OmnpeneneHue XKECTKOCTH BOIBI

KonuuecTBeHHBI XMMHYECKMA aHAJIM3 HAa OCHOBE
AQHAIMTUYECKUX PEaKUUil  OKUCIIEHHSI-BOCCTAHOBIICHHUS.
[Mepmanranatomerpusi. [IpuroroBiieHHEe CTaHAAPTHBIX
pactBopoB KMnO4 u (NH4)2C204-H20.
IlepmanranatromeTpus. CranpapTuzanus pacTBopa
KMnO4 mo pactBopy  MEpBHYHOTO  CTaHIapTa
(NH4)2C204-H20.

[MepmanTaHaTOMETPHSL. Omnpenencuaue COJIepKAHUS
cynbdara xene3a(ll) B pactope.

Honmomerpus. OmpernencHue coaepkaHus —cynibdara
memu(Il) B pactBoOpe.

MeTtoapl ucciaemoBanus (Hha3oBoro
cocrtaBa " CprKTypI)I CHUJIMKATHBIX
MarepuaioB

13,
JIP

Pentrenorpadguyueckuii aHaIN3 CHIMKAaTHBIX MaTEpHUANIOB:
ompejeneHue (HazoBOro cocraBa U KOJNWYECTBEHHBIH
aHaau3 00pa3IOB METOZOM BHEITHETO CTaHAApTA.
OmnpeneneHre KOIUYECTBEHHOIO COAEPKAHHUS OTAEIBHBIX
COEIMHEHUH METOJIOM JIepUBaTOrpadHH.

OnpeneneHue  pa3MepoB  KPUCTAUIOB  CHJIMKATHBIX
MaTepHaIoB METOJOM ONTHUECKOH MUKPOCKOIUH.
CnekTpsl  NPOMYCKAaHUS  OKPALIEHHBIX  CHJIMKATHBIX
MaTepuaioB. PacueT koa(hHIMeHTa MOTJIOMICHHS.

MeTto bl HUCCJICIOBaHUS
JUCIIEPCHOCTH CHIIMKATHBIX
MaTepHaioB U MOPOBON CTPYKTYPbI
HCKYCCTBEHHOI'O KaMHs

I13,
JIP

OmnpeneneHre TpaHyJIOMETPUYECKOIO COCTaBa BEIIECTBA
METOJIOM JIa3epHO# qudpakiumu.

OmnpeneneHue  MOPHUCTOCTH ~ MATEpHAIOB  METOAOM
HACBIIICHHUSL.

Metonst HCCIIEI0BaHUs
MEXAHUYECKUX U YINPYTUX CBOMICTB
CUWIMKATHBIX MAaTEpPUAJIOB

I3,
JIP

OrnpeneneHre NPOYHOCTHBIX XapaKTEPUCTUK 00PasIioB.
Omnpenenenne TPEIUHOCTOMKOCTH u YIPYIHX
nedopmanuii 00pasIoB.

Coaep:kanue caMoCTOSITeTbHOI PadoThI

HanmenoBanue TeM (pa3iesioB)

Copep:xaHue caMOCTOATEIbHOH PadoThI

Wnentnukanus MOHOB 3JIEMEHTOB B

pacTBopax

HOBTOpCHI/Ie JICKHUOHHOI'O MaTe€puasia. IloaroroBka K 3aHATHIM
CCMHHApPCKOro Tuma




KonuuecrBennsiit xumuueckuit ananuz | [loBropenue nekimonHoro marepuaina. [loaroroska K 3aHsITHAM

CCMHHApPCKOro Tuma

3. | Meromsr  wmccienoBanus  ¢aszoBoro | [loBTopeHme JeKIHOHHOTO MaTepuaina. [IoaroToBka K 3aHATHIM
COCTaBa M CTPYKTYpPBl CHJIMKATHBIX | CEMHHApCKOIO THIIA
MaTEpHAJIOB

4. | Meroabl ucciaenoBanusi nucrepcHocT | IloBTopeHue neKMOHHOTo Marepuana. [lonroroBka K 3aHSITHIM
CUJIMKATHBIX MaTepHajoB M TOPOBOW | CEMHUHAPCKOIO THUIA
CTPYKTYPbI HCKYCCTBEHHOI'O KaMHs

5. | Meronbl ucciaenoBanusi Mmexanndeckux | IloBropeHue nekKIMOHHOro Marepuana. [loaroroBka K 3aHsITHAM

W YOPYIHX CBOMCTB  CHJIMKATHBIX

MaTcpuaioB

CEMHUHApPCKOTo THUITIa

3. OueHo4yHble MaTepHaabl AJs TPOBEJICHUS] TEKYIIero KOHTPOJISA YCIHEeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAMN 00y4aloIHUXCS M0 JUCHUILTHHE (MOAYJII0)

[Mo nuctuminHe (MOIYNIO) MPEXyCMOTPEHBI CIEAYIOIIKWE BUIABI KOHTPOJS KadecTBa

OCBOCHUA:

TEKYUIUH KOHTPOJIb yCIIEBAEMOCTH;
MIPOMEXKYTOYHASI aTTECTALMS O0YyJAFOIIMXCS 110 JUCITUTUTHHE (MOIYJIIIO).

3.1. OneHoyHble MaTepHaJbl JIA NPOBeJeHUs] TeKylledl arrecTauMyd IO JUCHMILIMHE

(MmoayJi0)
Ne | Konrposupyemblie TeMbl (pa3aeJibl) HaumeHoBaHHe OLIEHOYHOI'O CPeICTBa
n/n
1. | NnenTudukanys HOHOB SIEMEHTOB B pacTBOPax Keiicel. KonTposbaas pabora.
2. | KonmndyecTBeHHBIN XUMUYECKUI aHATTN3 Keticel. KontposnsHast padora.
3. | Meronsr wmccrienoBaHus (a3oBOr0 cocTaBa W CTPYKTYpsl | KoHTpompHas pabota
CHWJIMKAaTHBIX MaTepHaJIOB
4. | Mertonel  WccleoBaHWS  JMCHEPCHOCTH  CHIMKaTHBIX | KoHTpomnbHas pabora
MaTepHaJiOB U TIOPOBOH CTPYKTYPbI HCKYCCTBEHHOT'O KaMHS
5. | Meronsl HcciaeIOBaHUS MEXaHHYECKUX M YNpyrux cBoicTB | KoHTponbHas paboTa

CUJIMKATHBIX MaTCpHUaJIOB

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIM UHbIe MATEPHAJIbI, HEOOXOAUMBbIE VISl OLEHKHU
3HAHMii, YMeHM i, HABBIKOB M (WJIH) ONbITA IeATEJbHOCTH B MPOLEcCe TEKYILIEro KOHTPOJIS
ycneBaeMoCTH

Keiicobl (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)

1.

[IpuBemuTe ypaBHEHHMsI peaknMid HWACHTU(UKAIIMU aleTara CBHUHIA. YKaXKUTE
aHanmutudeckue d(GGEKThl peakiui, OCOOCHHOCTHM WX BBIMONHEHHA. K Kakum
AQHAJIMTUYECKUM TPYIIAM OTHOCATCA KaTHOH M AHWOH, BXOJAIIME B COCTaB CoOJU?
VYKaxuTe TPYNIOBOH pPEareHT, aHaIUTUYeCKUd SPQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBenure ypaBHeHUs peakuuil uaeHTuuUKauu xjopuga xenesa (). Ykaxure
aHaguTH4Yeckue dA(PGeKThl peakiui, OCOOCHHOCTH WX BbIMoJHEeHHs. K  kakum
AQHAIUTUYECKUM TpYyNNaM OTHOCATCA KAaTHOH M aHWOH, BXOJSIIME B COCTaB COJU?
VYKaxute TPyNmoBOW peareHT, aHaTuTHYeCKUid 3(PeKkT mpu AEUCTBHU TPYIIIOBOTO
peareHTa.

[IpuBemuTe ypaBHEHHMsI peakIWi WASHTU(OUKAIIMA HUTpaTa AITIOMUHUA. Y KaKUATE
aHanmutudeckue dGGEKThl peakiui, OCOOCHHOCTHM WX BBIMONHEHHA. K Kakum
AQHAJMTUYECKUM TPYIIAM OTHOCATCA KaTUOH M AHWOH, BXOJAIIME B COCTaB CoOJU?
VYKaxuTe TPYNIOBOKH pPEareHT, aHaIUTUYeCKUd SPQPEKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHUS peakiuii uaeHTH(UKanuu cyinbdata Xpoma. YKaxKHUTe
aHaguTH4Yeckue dS(PGeKThl peakiui, O0COOCHHOCTH WX BbIMoJHEeHHs. K  kakum
AQHAIUTUYECKUM TpYyNNaM OTHOCATCA KAaTHMOH M aHHWOH, BXOJSIIME B COCTaB COJU?
YKaxute TPyNmoBOW peareHT, aHaTUTH4YeCKUW 3(PdeKkT mpu AEUCTBHU TPYIIIOBOTO
peareHTa.




10.

11.

12.

13.

14.

15.

[lpuBenuTe ypaBHEHUS peaklMid HISHTH(PUKALMK XJIOpUAa HHUKENA. YKaXHUTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTUOH M aHHWOH, BXOJSIIHME B COCTAaB COJIM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(pdexT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHUS peakUUi HIESHTU(PUKALUMU  arerata MeAu. YKaKuTe
aHamuTH4deckrue d(p(GeKTel peakiuif, 0coOeHHOCTH UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd SPQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHUS peakUMid HWIACHTU(UKAMM HHUTpaTa KoOalbTa. YKaKUTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKud 3(hdexkT mnpu OeHCTBUM TPYNIIOBOTO
peareHTa.

[IpuBenure ypaBHeHUS peakuuid wuAeHTU(UKanuMM HaTpus ¢ocdarta. VYKaxuTe
aHamuTHdeckre dS(p(GeKTel peaxkiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHHs peakuud HIAeHTU(UKAUUU Oapus HHUTpaTta. YKaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hdexkT mnpu OeHCTBUH TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHMsS peakUMid HIEHTU(GUKALWKW MapraHua cyinbdara. YKaxuTe
aHamuTH4deckrue dS((GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AQHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M aHHWOH, BXOJSIIME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd SPQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHs peakUuMd UACHTUQHUKAIMU cepeOpa HUTpara. YKaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hdexkT mnpu AeHCTBUM TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHeHMsI peakUMil HAeHTU(UKAIUK OpoMuJa IUHKA. YKaXUTE
aHamuTH4yeckre dS(p(GeKTel peaxiuif, 0coOeHHOCTM UX BbIMONHEeHUsS. K  kakum
aHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBUH T'PYHIIOBOTO
peareHra.

[lpuBenure ypaBHeHHMA peakuuid uaeHTUGUKanuu pryTd Hutpata (II). Ykaxute
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(hdeKkT mnpu OeHCTBUH TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHeHHsI peakuuil uiaeHTHUKanuu xene3a cyiabdparta (II). Ykaxure
aHamuTH4Yeckre dS((eKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUsA. K  kakum
AQHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHs peakUWd WACHTU(QHUKAIMKA HATpus TUoOCylbdaTa. YKaKUTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHS. K kakum
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(dexkT mnpu AeHCTBUM TPYNIOBOTO
pearcHra.

[IpuBenure ypaBHEHHUs peakUUil HIeHTUGUKAUUK Kajdusl CcyidbpuTa. YKaKUTE
aHanmuTH4deckrue dS(p(GeKThl peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AHAJIMTUYECKUM TIpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHMsS peakUUi MACHTU(UKALMU HATPUS AaApCEHUTA. Y KAXKUTE
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(hdeKkT mnpu AeHCTBUM TPYNIOBOTO
pearcHra.

[IpuBenure ypaBHEHMsI peakUMi HASHTU(UKALIUK aMMOHUS cCylbduua. VYkaxute
aHanmuTH4deckre dS((GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUA. K  kakum
AQHAJIMTUYECKUM TIpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenuTe ypaBHEHHWs peakUUMd WACHTU(QHUKAIMM HATpUsS apceHaTa. Y KaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hQexkT mnpu OeHCTBUM TPYNIOBOTO
pearcHra.

[IpuBenure ypaBHEHHs] peakUuil HWACHTHU(PUKAIMM aMMOHMS pPOAAHHIA. YKaKUTE
aHamuTH4yeckre dS(p(GeKTel peaxiuif, 0coOeHHOCTM UX BbIMONHEeHUsS. K  kakum
AHAJIMTUYECKUM TIpPYIIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpyNIOBOH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHUS peakUMid MIACHTU(UKAUUM Kajdblusg OpoMuaa. YKaxure
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKui 3(dexkT mnpu AeHCTBUM TPYNIOBOTO
pearcHra.

[IpuBenure ypaBHEHMs peakuMd HIAGHTUGUKALUKA Kadusl HOAMJA.  YKaKUTE
aHamuTH4Yeckre dS((eKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUsA. K  kakum
AHAIMTUYECKUM TpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpyNIOBOH pPEareHT, aHaIUTUYeCKUid 3PQEeKT Npu ASUCTBUH TPYHIIOBOTO
peareHra.

[lpuBenuTe ypaBHEHUs peakUMid HIACHTU(UKAIMHM XJOpHIA KaaMHs. YKaKuTe
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoOJHEHHS. K Kkakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBON peareHT, aHaduTHYecKui 3(hQeKkT mnpu AeHCTBUM TPYNIOBOTO
pearcHra.

[IpuBenure ypaBHEHUs peakuuil HWACHTU(UKALIMM HUTPUTA HATPUS. YKaKUTE
aHanuTHdeckrue dS(p(GeKTel peakiuif, 0coOeHHOCTM UX BbIMONHEeHUs. K  kakum
AHAJIMTUYECKUM TpPYIIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJU?
VYKaxuTe TpYNIOBONH pPEareHT, aHaIUTUYeCKUd 3PQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHMS peaklUi WICHTU(UKAUK HUTPAaTa CTPOHLUSA. YKaKUTE
aHanuTHdeckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHs. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCSATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHYecKud 3(dexkT mnpu AeHCTBUM TPYNIOBOTO
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49.

peareHTa.

B kakom oTHomeHnu HeoOxomumo cmemath 14%-upiii u 56%-np1ii pactBop H2SO04,
4T00BI MPUTOTOBUTH 20%-HBII pacTBOP CEPHOM KUCIOTHI.

Paccuuraiite TuTp pactBopa, eciu B 25 cm3 Haxoautcs 0,5 r NaOH.

Hagecky Na,C,04 0.3580 r pactBopuiu B 00beme 100 cm’. Ha turposanue 20,00 cm’
HOJTY9E€HHOTO PacTBOpa B cpenHeM HyxkHO 21,20 cm® pactBopa KMnO4.Omnpenenents
MOJIIPHYIO KOHLIEHTPALIMIO SKBUBAJIEHTOB U TUTpP pacTBopa KMnO4

B 750 r Bomwl pactBopeHo 50 r conu. Ompenenute maccoByio yacTh (%) comu B
pacTBope.

Onpenenuth MaccoByro 4acTh (%) moTepu B TJIMHE MpPHU NPOKAJUBAHUHU, €CIM Macca
HABECKHU K IIpOKaJIMBaHUIO paBHa 1,9126 r, a macca nocne npokanusanus 1,7412 r.

[Tpu npoxanuBanuu 0,7562 r u ruapokcuna amomunusg Al(OH); nmomyueno 0,3845 r
okcupaa amromuuus Al,O; . Onpenenune maccopyto gactuiy (%) AlLOs B o6pasiie.
Onpenenure kakas macca Kl maxomures B 200 cM’ pacTBopa, €CliM THTpP €ro paBeH
0,0166 r/cm®

Tutp pactBopa Ca(OH), pasen 0,003705 r/cm’. Halizure MONSPHYIO KOHIIEHTPALHMIO C
(Ca(OH),) u monspayto kKoHIeHTpaluio skBuBasieHToB C(1/ZCa(OH),).

[Tocuuraiite TUTp pacTBopa, ecam B 25 cm® comepxurcs 0,5 r NaOH. 10.Monspuas
KoHIeHTpanus kBuBaneHToB C(1/2 H,SO4) = 0,05 mounb/m.

Kakoe cooTHomennn HeoOXxomumMo u3MeHUTh 14%-Hbiid U 56%-Hb1l pacTBOp H>SOs,
4T00BI MPUTOTOBUTH 20%-HBII pacTBOP CEPHOM KUCITOTHI.

Onpenenure MOJSIPHYIO KOHIEHTPALMIO SKBUBAJICHTOB pPAacTBOpa, €CIM B PacTBOpeE
conepxurcs 24 r kapoonara kanus K,CO;,

Omnpenenure maccoByto yacTh (%) moTepu Npu MPOKAIWBAHWU TJIMHBI, €CIM Macca
HABECKHU /10 MpoKasibiBaHus paBHa 1,9126 r, a Macca HaBECKM MOCIE MPOKAJIBIBAHUSA —
1,7412 r.

B 750 r Boasl pactBopeHo 50 r comu. Ompenenure maccoByro 4dacTh (%) comu B
pacTBope.

HysxHo npurotoButs 25% - Helii pactBop U3 60%-Horo pactsopa H>SOs.

MonsipHast koHueHTpauus 3xkBuBajieHToB C(1/2 H>SO,) = 0,05 mons/n. Onpenenuts TUTP
U MOJISIpHYIO KOHIeHTpaluto pactsopa H,SO,

Onpenenure MOJAPHYK KOHIIEHTPAIMIO PacTBOpa CEpHOM KMCIOTHL, ecam B 100 oM’
ATOrO pacTBopa coaepxkutcs 4,9 r 6e3BogHoi H,SO4.

Onpenenuts kakas macca Kl maxomurcs B 200 cM’ pacTBopa, €CliM THTp €ro paBeH
0,0166 r/cm’.

N3 naBecku kapOoHaTHOW moponbl maccoi 0,5014 T mocie HECKOJBKUX OIeparui
nonydyeno 0,6497 r rpaBumerpuueckoit popmel CaSO,. Paccumraiite MaccoByro y4acTb
(%) CaCO; B obOpasrie.

Hy»xHo npurotoButs 100 Mit 10%-noro pactBopa BaCl,.

B 50 r pactBopa conmepxurcs 2,5 T runpokcuaa kanuss KOH. Onpenenuts mMaccoByro
oo KOH (%).

Omnpenennure MaccoByIO JOJIO MOTEPh MPHU MPOKAIMBAHUU TJIMHBI, €CJIM Macca HAaBECKU
10 mpokanuBanus Obiia 1,9126 r, Macca HaBeCKH nocie npokanuBanus — 1,7412 r.
Ckonbko rpammoB KMnO4 Hamo B34Th Juisi nmpurotoBieHus 2,00 1 pacTBopa ¢ TUTPOM
0,003510 r/mn?

Ha TturpoBanme 0,0244 r H,C,04*2H,OuszpacxomoBano 19,50 wmim  pacTtBOpa
KMnO,.Breruncnure HopmanbHOCTh ¥ TUTP pacTBopa KMnOs.

Cxomnbko rpamMoB Na,S,05*5H,Onano B3ate mis npurorosieHus 2,00 1 0,021 pactBopa
THOCYIIb(aTa HATpuUs?

KoHnTtpoubHbIii padoTa
Tema 1. IIpumepbl BONPOCOB K KOHTPOJILHOMH padoTe Ne 1.
Bonpoc 1.1.
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1. B pacTBOpe Kakoro peareHra cieayeTr pacTBopUTh ocaok Caz(PO,), 1 onpenenenus B
Hem nonos Ca*"?

2. Kaxoe ycnoBue HY>XKHO OOecreduTh, YTOOBI JEHCTBHEM THapaTa aMMHAKa pa3JeluTh
CMeCh KaTHOHOB HUKEJSI U aTFOMUHUS?

Bonpoc 1.2.

1. Kakyto ¢popMyty Hy’KHO UCIIOJIb30BaTh AJis pacueTa pH B pacTBope yKCYyCHOM KUCIOTHI?

2. Tlo xakoii popMyiie pacCUNTHIBAIOT KOHIIEHTPAIIMIO HOHOB BOJAOPO/AA B BOJAHOM pacTBOpe
runpodocdara HaTpus?

Bonpoc 1.3.

1. Kakoii u3 aHMoHOB — okcanat, (ochar unu GTopux mpu MPOYUX PABHBIX YCIOBUSIX
obecrieurBaeT HaMOOJIBIIYIO MIOJIHOTY OCaKJICHHUS HOHOB Oapus?

2. Kakoii u3 xatnonos — Ba®*, Ag®, Fe’* - Gyner ocaxaen Hanbosee MONHO NpU AEHCTBUU
¢docdara HaTpUs HA pacTBOP €ro coyn?

Tema 2. IIpumepsl BOIPOCOB K KOHTPOJIbHOM padore Ne 2.
Bonpoc 2.1.

1. C xakuMm mHaukaropoMm moxHO ortutpoBarh 0,1000 M pactBop H3;PO, mo NaH,PO,?
OTBeT NOATBEPAUTE PACUETOM.

2. Kakoll MHIMKaToOp CJEeAyeT HMCHOJIb30BATh MPHU ONPEACIICHUU COACPKAHUS THUIAPOKCH]IA
HaTpUs, €CIM B pPAacTBOpPE MPUCYTCTBYeT aueraT Harpuss? OTBET NOATBEPAUTE
COOTBETCTBYIOIIMMHU YPAaBHEHUSMU PEaKIM U pacyeTamH.

Bonpoc 2.2.

1. Tlo kakoit ¢opMysie pacCUUTHIBAIOT KOJIMYECTBO MOJIb SKBUBAJICHTa HOHA aMMOHHUS TIPU
ero onpeaeneHuu (opManbaeruaHbiM MetogoM? IlpuBenure ypaBHEHMs peakIUi,
WUTIOCTPUPYIOIINX CXEMY TUTPOBAHMUS.

2. TutpyloT cMechb THJIpOKCHAAa HaTpus M KapOoHarta HaTpusi pactBopom HCI c
MHAUKATOPOM METUJIOBBIM OpaH)XeBbIM. Kakue KOMIIOHEHTBI CMECTH MpHU 3TOM OyIyT
OTTUTPOBBIBaTHCA? OTBET MOATBEPAUTE YPABHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX
peaKuum.

Bonpoc 2.3.

1. Paccumrars tutp pactBopa H,SO, mo NaOH (7(H,SO./NaOH)), ecmu ¢ (1/2 H,SOs) =
0,1000 monb-3kB/11. M(NaOH) = = 40 r/mMomb.

2. HaBecky NaOH 1,5238 r, 3arpssHenHyio kap6onatom (Na,COs), pacTBopwin H
pa30aBuIM JUCTUITMPOBaHHOM Bojoi 10 100 mu1 B MepHoii konbe. Ha Turposanue 10,00
MJI TOJIyYEHHOT'O pPacTBOpa C HMHJIMKATOPOM METHJIOBBIM OpAH)XEBBIM MOTPEOOBAIOCH
22,53 ma pactBopa HCI ¢ T (HCI) = 0,003650 r/mn. Ha TutpoBaHue Takoro ke o0bema
pactBopa ¢ uHaukaropom (erondranennom norpedosanock 18,50 mn HCI. Paccunrars
npoueHTHoe conepkanne Na,COs; B NaOH.

Tema 3. IlpuMepbl BOPOCOB K KOHTPOJIbHOM padoTe Ne 3.
Bonpoc 3.1.

1. Hamumwure ¢opmyny uis pacueTa OKUCIMTEIbHO-BOCCTAHOBUTENIBHOIO MOTEHIMAa B
TOYKE DKBUBAJIEHTHOCTU. YeMy paBHO 3HAYEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO
MOTEHIIMala B TOYKE 3KBHBaJeHTHOCTH npu TtuTpoBaHuu 0,05 H. pactBopa I, 0,05 H.

0 0
E = 0,54B, a E¢ s o= 0,09B
pactBopoM Na,S,0s, ecnmu 2 47 1492 ? OTBEeT MOATBEPIUTE

pacyéToM ¢ 3aMNMIIATEe YpaBHEHUS COOTBETCTBYIOIIEW XHWMHUYECKOW peakIuu |
MOJTypeakiuii, n300pa3uTe X0 KPUBOM TUTPOBAHMSI.

2. Hamummre ¢dopmyny i pacdera peajbHOTO OKHUCIMTEIbHO-BOCCTAHOBHTEIHHOTO
noteHnuaita ot pH pactBopa. Uemy paBHO 3Ha4eHHE PEATbHOTO OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHOI'O MOTEHIIMAIA MOJIyPEAKIIMM BOCCTAHOBJIEHUS IEPOKCUIA BOAOPOA
nipu pH 4? OTBEeT NOATBEPAUTE PACUETOM.

Bonpoc 3.2.
1. Tlo «kakoii Qopmyne pacCYUTHIBAIOT 3HAYEHHE  PEANTbHOTO  OKUCIHUTEIHHO-
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BOCCTQHOBUTEJIFHOTO MOTEHIMANA TOJTypeaKliu, €ClIM OKUCIeHHas ¢popMa ydyacTBYeT B
noOOYHON peakuuu KOMIUIeKcooOpa3oBaHusa. OTBET TMOATBEPIUTE YpaBHEHUSIMU
XUMHMUYECKUX PEAKLIMH U TIOJypeaknii Ha KOHKPETHOM IIPUMEDE.

2. Kak Bpuucnasaror uyucino  wmoned  skBuBasieHTa Ko,Cr,O; mpu  ompexaesieHHH
HNOJIOMETpUYECKUM MeToaoM? OTBET MOATBEPAUTE YPaBHEHUSAMH COOTBETCTBYIOIIUX
XUMHUYECKMX peakuuii u mnonypeakuui. Ilpemioxure ¢GU3NKO-XUMHUECKUH METOJ
OIpeZCIICHUs] KOHIIEHTPAIUN JUXpoMaTa Kajlusi B pacTBOPE.

Bomnpoc 3.3.

1. Ompenenenne  coxepxanusi  sxene3a(ll) B pacTBope  HpPOBOIAT  METOJIOM
MOTEHLIMOMETpUYeckoro THUTpoBaHMs. CKONBKO 3JKeje3a COAEpPKHUT obOpasel, eciu
HaBecka 3Toro obpasia maccoit 0,1700 r mocie pacTBOpeHHs M BOCCTAHOBJICHHUS Kele3a
1o xene3a (II) orrurpoBana 8,40 mn pactBopa mepmanranara kamms ¢ 7(KMnOs/Fe) =
0,006200 r/mn?

2. OOpacHUTE NMpUHIMO HOHHOTO oOMeHa. [IpuBenuTe ypaBHEHHS XMMHUECKUX pPEaKIIUM.
[lepeuncnute N3BECTHBIC BaM THITHI HOHOOOMEHHHKOB.

Konrpoubnas padora 1
Bapuanr 1.1.

1. CyTtp MeTOIOB TepMUYECKOro aHaiu3a M UX BUABL [IpocThie u auddepeHunambHbIE
KpUBBIE HaIrPEBAHHUS.

2. Ilpumenenne WK-cnextpockonuu g HCCIENOBaHUS  CTPYKTYpPbl  CHJIMKaTHBIX

MaTepHaIoB.
Bapmuanr 1.2.
1. ®usmueckue OCHOBBI METOJOB PEHTICHOTPapHUUECKOro aHaiu3a, KiaccuuKanus
METOJIOB.

2. Tlonspu3allMOHHbIE MHKPOCKOIBI, MX YCTPOMCTBO M MNpHHUMI paboTel. MeToauka

ONpeIeTICHUs ITOKa3aTeJIe MPEIOMIICHHUS.
Bapuanr 1.3.

1. Teopernueckue ocHOBbI MK-CIIEKTPOCKONMU CTEKON U KPUCTAIIIMYECKUX CUITMKATOB.

2. llpuMeHeHue TPOCBEUYMBAIOIIEH DJJIEKTPOHHOM MMKPOCKONMM ISl  HMCCIIECIOBAHUS
CUJIMKATHBIX MATEPHAJIOB.

Bapuanr 1.4.

1. HepuBatorpadmus. IlpeumyrectBa u  OTIWYMS  MeToAa JepuBaTtorpaduu  OT
KJIacCH4ecKoro nu¢dhepeHnarIbHO-TepMUUECKOr0 aHaIN3a.

2. Meramiorpaguieckue  MHUKPOCKOIIBI, OCOOCHHOCTM  KOHCTpyKIHMH.  MeToaunka
MOJrOTOBKM HIIU(OB U METOJIbI UX UCCIICIOBAHUS.

Bapmuanr 1.5.

1. duddepeHunanbHO-TepMUUYeCKHi  aHanmu3. OJHepreTudyeckue d(Pdexrsr  (HazoBbIX
nepexo1oB. dakTopsl, Biusomue Ha Gopmy TepMonukoB Ha JITA KpuBoii.

2. CxaHMpYIOUUH TYHHETbHBIH MHUKPOCKON M TNPHHLIMI €ro padoTbl. MeToIbl ChEMKH
MTOBEPXHOCTH.

Bapuanr 1.6.

1. OnexktpoHHass MuKpockonus. [IpuHIMII TOMyYeHUS YBETUYEHHOTO M300pa’KeHus
0o0bekTa. Cxema 3JIEKTPOHHOIO0 MHKpPOCKONA Ha MPHUMEpEe 3JIEKTPOHHOTO MHUKPOCKOIA
ITPOCBEYMBAIOIIETO THUIIA.

2. CpexacrtBa o0ecrieyeHHs yCIOBHHA MPOBEACHUS TEPMHUECKOTO aHAIN3a: HarpeBaTeIbHbIC
AJIEMEHTBI, OXJIAXKAAKOIIUE areHThI, UCIIOJIb3yEMBbIE T'a3bl.

Bapuanr 1.7.

1. Metonbl pertreHorpaduueckoro aHanmmza. Ou3znyeckne OCHOBBI METOMOB. Judpaxius
PEHTI'€HOBCKOTO W3y4yeHus. Y paBHeHue Bynbsga-bperra.

2. IlpumeHeHHMe  HNEKTPOHHOM  MHUKpockonuu.  OmpenesieHHEe  OpPHEHTALMOHHOIO
COOTHOUICHUS KPUCTAJUIOB.

Bapmuanr 1.8.
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1. Teoperndyeckue OCHOBBI ONTHYECKOH MHUKpockomuu. OOjacTh ee NpPaKTHUYECKOro
WCITOJIb30BaHHUS.
OcCHOBHBIE Y3JIbl U IPUHIIUIT PA0OTHI PEHTI€HOBCKOTO AU paKTOMETpa.
Bapmuanr 1.9.
1. DneKTpOHHO-MHUKpPOCKOMUYEcKue n300paxenus. Teopus uppakiMOHHOTO KOHTPACTA.
2. KommuectBennwri  ¢azoBpiii  JITA. MeTonbl  KOJMMYECTBEHHBIX  OMPEICICHUMN:
NPONOPLHUOHATIBHBIN METOJI, METOJ] TPa{yHUPOBOUYHOTO IpaduKa.
Bapmuanr 1.10.
1. Pentrenorpaduyeckuii anamu3. MeTo bl KOTUYECTBEHHBIX ONPEICICHUI.
2. DmnekTpoHHas MUKpockonus. [IpurorosieHne u ucciae 0BaHue NIPenapaToB U3 BOKYIIUX
MaTepHuanoB. MeTosa n301paTenbHOrO TPABJICHUS.
Bapmuanr 1.11.
1. duddepenumanbHo-repmudecknii  ananus.  KadecTBeHHbIt  nuddepeHnuansHo-
TepMuYecKuid ananus3. PacimmdpoBka TepmMorpamm.
2. PactpoBelii 2meKTpOHHBIH Mukpockon (POM), pexum KoHTpacTa (perucrpanus
M3JTyYEHUS] OTPa’KEHHBIX AJIEKTPOHOB) U €T0 XapaKTePUCTHKA.
Bapuanr 1.12.
1. Merton Q-nepuatorpadumu: KBa3UM30TCPMHUYECKHIT 51 KBa3HH300apHBIi
TEepMOTpaBUMETpUYecKre MeToAbl. CXxemMa KBa3UM30TEPMUYECKOr0 AepuBarorpada.
2. KP-cnexkTpockomnus B aHaJIU3€ CTEKOJ U KPUCTANINYECKUX CUITMKATOB.
Bapuanr 1.13.
1. DnexkTpoHHas MUKPOCKOIIUS: XapaKTEPUCTUKA METOOB.
2. JuddepennmanbHo-TepMuueckuii aHanu3. OCHOBHbBIE MOHSATHSA: XapaKTepPUCTHUECKas
TEeMIIepaTypa, TEMIEpaTypa NUKa, TEMIEPATYPHbIM UHTEPBAJI, IMPUHA [THKA, aMILIUTY1a
IIMKAa, TUIOIIA (b ITUKA.
Bapmuanr 1.14.
1. KauectBenHslif peHTreHoda3oBslii ananu3. [loaroroska npo6 k ananusy. Pacimdposka
PEHTIE€HOTpaMM.
2. PacTpoBelii 37€KTpOHHBIM Mukpockon (POM): 5okanpHBI pPEHTIEHOCHEKTPAIBHBIN
aHanu3. OcCOOEHHOCTH TTOATOTOBKH 0OPAa3IIOB.
Bapuanr 1.15.
1. Onrtuueckas mukpockonus. Krmaccudukaius ONTHYECKHMX MHKPOCKONOB IO cHocobam
OCBELICHUSA U METOJIaM UCCIIEOBaHU.
2. Ilpumenenne KP-crekTpockonuu il MCCIEIOBAaHUSA  CTPYKTYPbl  CHJIMKATHBIX
MaTepHaIoB.
KonrpoabHnas padora 2
Bapuanr 2.1.
1. JlucnepcHble cucTeMbl. XapaKTEPUCTUKU AUCTIEPCHBIX CUCTEM.
2. XapaKTepuCTHKa INIACTUYHOCTH NPU Kpy4deHHUHU. JlnarpaMma Kpy4eHusl.
Bapmuanr 2.2.
1. Omnpenenenue yaenbHON NOBEPXHOCTH METOIOM BO3AYXOIPOHULIAEMOCTH.
2. Bsskoe paspymienne. Cxema 3apOxIEHUS TPEIIMH U JUCIOKAIMOHHBIX CKOIUIEHUM MO
A.H. OpnoBy. noka3zatenei npeaoMIICHHUsL.
Bapmuanr 2.3.
1. MeToa HU3KOTEMIIEpaTypHOH aacopOLuu a30Ta: anmnaparypHoe oGopMICHUE U MOPAIOK
MIPOBEACHUS U3MEPEHUN.
2. CratucTHUYECKHE METO/BI ONPEEIICHUS MEXAHNYECKUX CBOMCTB MaTEpUAJIOB.
Bapmuanr 2.4.
1. Omnpenenenne NOPUCTOCTH METOAOM PTYTHON OPOMETPUU: CYTh METO/A.
[TonsiTHE MUKPOTBEPAOCTH U BO3MOKHOCTD €€ OLICHKHU.
Bapuanr 2.5.
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1. Tlopomep BBICOKOTO JaBi€HUs, NOPsAOK padoThl. [uddepenimanbias 1 UHTErpaibHas
MOPOTPaMMBbl.

2. Knaccudukanus MexXaHMYECKHMX CBONCTB W TPHU3HAKH, 3aJOKEHHbIE B €€ OCHOBY.
Enunuipl usmMepeHus npoyHOCTH MaTepUaoB.

Bapuanr 2.6.

1. Knaccuduxanus aucnepcHbIX CUCTEM 10 BUY auctiepcHol (a3bl. CriocoObl BeIpaskeHUs
KOHIIEHTPALUH TUCTIEPCHOM (a3bl.

2. Ilpunnun paGoTel MasTHUKOTO Kompa. Pasmepsl u dopma o0pasmoB ¢ HaIpe3oM s
UCTIBITAHUS Ha yIapHbIA U3ruo.

Bapmuanr 2.7.

1. Pasmep wactun HenpaBuibHOW ¢opmbl. [loHSATHE 00 SKBHBAJEHTHOM paJuyce.
JlnameTpsl SKBUBAJIEHTHBIX Cep.

2. Craructuyeckas 06paboTka pe3yJbTaTOB MEXaHUYECKUX HCIIBITaHUI.

Bapmuanr 2.8.

1. Meroap! omnpezneneHuss pasMEPOB YacTHUIl: CUTOBOM aHaiW3, CENapalllOHHBINA aHAJIN3,
CBETOBasl ONTHYECKass MUKPOCKOMMs. XapaKTEepHUCTUKAa METOJOB, WX JIOCTOMHCTBA H
HEJO0CTaTKH.

2. JluarpaMMa MJacTHMYECKOIO BJIAaBIMBaHUS LIapoBOro mHaekTopa. Cxema mpubopa s
OIpezesIeHus TBEPIOCTH 110 bpunemo.

Bapmuanr 2.9.

1. MeToa HH3KOTEMIEpaTypHOH aacopOIuM a30Ta: MOPSIOK NPOBEACHHUS H3MEPEHUH U
00paboTKa pe3yJIbTaToB.

2. JluHaMUYeCKUE METOABI ONPEAEICHUS MEXaHUUYECKUX CBOMCTB MaTEpHaJIOB.

Bapmuanr 2.10.

1. PacnpeneneHue dacTul] NOJIMIUCIEPCHBIX CUCTEM MO pasMmepy. HWHTerpanbHas u
nuddepeHnnanbHas KpUBble pacrpeaeseHus YacTHUll 1o pa3Mepy.

2. @axTopsl, BIAMSIIOIINE HA IPOYHOCTHBIE TIOKA3aTEIN UCKYCCTBEHHOIO KAMHS.

Bapmuanr 2.11.

1. Pa3mep yactuil HenpaBUILHOU (OpMBI. MeTOIbI OIIpEICIIEHUs CPEIHETO pa3Mepa YacTHII
HenpaBuIbHON Gopmbl. Teopust S5KBUBaJIEHTHBIX cdep.

2. ®@akTophl, BIMAIOIIME HA  TPEIIMHOCTOMKOCTh  (KPUTHUECKUH  KOI(PPHUIHEHT
MHTEHCUBHOCTHU HANPSKEHUI ).

Bapuanr 2.1

1. CenumentanuoHHbli aHanmu3. 3akoH Ctokca. DaKTOPHL, BIHSIOIMIME HAa CKOPOCTh
OCaKICHMSI YACTHII.

2. Mertoapl onpesaeneHus padoThl yAapa U MaTepUalibl, HCIIBITHIBAIOLINE YIAPHYIO BA3KOCTD

Bapuanr 2.13.

1. Meroa cBETOBOIO paccesiHHsI Ha MaJlble YTJIbl, XapaKTepHCcTHKa MeToja. I'paHynorpamMma
U €€ UHTEepIpeTaLys.

2. CpaBHHUTeNbHAs XapaKTEPUCTHKA CTATUYECKUX M JTUHAMUYECKHUX METOJIOB ONpe/esIeHuUs
MEXaHUYECKHUX CBOWCTB MaTEpUAJIOB.

Bapmuanr 2.14.

1. Knaccudukanus IUCTIEPCHBIX CUCTEM IO BUAY AMcIepcHOW ¢as3bl. OmHO-, OBYX- H
TpexXMepHbIe AucTiepcHbIE (a3bl.

2. JlmarpaMMa IUTaCTHUYECKOTO BJABJIMBAaHHUS LIapoBOro MHAEKTopa. Cxema mpubopa uis
orpezaeneHus TBepaocty no bpunenio

Bapuanr 2.15.

1. Knaccuduxanus AUCHEPCHBIX CUCTEM IO BUAY aucnepcHod ¢aszwpl. OgHO-, OBYX- U
TpeXMepHbIE IUCTIEPCHBIE (a3bl.

2. JluarpaMMa MjacTHYECKOTO BJABIMBaHUS IIapoBoro HHAeKkTopa. Cxema mpubopa amis
olpesiesieHus TBEpAOCTH 0 bpunemto.
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3.1.2. MeTtoanueckue MaTepHabl, ONpeAe/sOlNde MPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA [eATEJbHOCTM B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH

Keiicol (cuTyanuu u 3a1a4M ¢ 32JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiics JTOMKEH YMETh BBIJCIUTh OCHOBHBIC MOJOXEHHS M3 TEKCTa 3aJayd,
KOTOpBIE TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOIO BOIpoca
B 3aj1aue, MONBITATbC MAaKCUMAJIBHO TOYHO OINpPENEeNUTh Mpo0IeMy U COOTBETCTBEHHO PELIUThH
ee.

3agaun MOTYT peIIaThCsl YCTHO W/MIM MUCbMEHHO. [Ipu pelieHuu 3a1ad Takke Ba)KHO
MpaBUIBLHO C(HOPMYIUPOBATh M 3alMHCaTh BOMPOCH], HayWHasg C Oojiee OOMMX |, KOHYas
YaCTHBIMHU.

Kpumepuu oyenusanus — olleHKa y4UTHIBA€T METOJbI U CPEJCTBA, UCIIOJIb30BAaHHBIE MIPU
peLICHUH CUTYallMOHHOM, TPOOIEMHOM 3a/1a4H.

OueHka «omauunO» CTaBUTCS B Ciydae, Korja OOydaroluiicsi BBIMOJIHHWI 3a/laHue
(pemmi 3a1a4y), UCMOIB3YS B TOJTHOM 00BbEME TEOPETUUECKHE 3HAHUS U MPAKTHYECKUE HABBIKH,
MOJTyYEHHBIC B TIpOIecce O0ydIeHHUSI.

OrneHka «xopouioy CTaBUTCS, €CIM OOYYarOIIUICS B LIEJIOM BBITIOJIHHUI BCE TpeOOBaHUS,
HO HE COBCEM YETKO OIpeNeisieTcsl Omopa Ha TEOPETHYECKUE IOJIOKEHHSI, H3JI0XKEHHbIE B
Hay4HOU JUTEpaType MO JAHHOMY BOIIPOCY.

Ouenka «yoognemseopumesnvbHo» CTaBUTCS, €CIIU 00yUaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pE3yJIbTAThI B IIPOLIECCE PELIECHUS 3a4aUH.

Ouenka «HeyoosnemeopumenbHo» CTABUTCS, €CIU O0O0ydYaroluiics He BBIIOJHWI BCE
TpeOOBaHUSI.

KonTtpoubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUIM MOCTaBJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, IOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHHs, CaMOCTOsATeNIbHOE 00001IeHne maTtepuana. M3noxeHue marepuana
0e3 (paKTUIECKNX OIIHNOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOrJa cO0JIt0/IeHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuics TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYUIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremseopumenvbHoy CTaBUTCS, €ClIU OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalled, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIUPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUU Marepuaa,
3aTpyJHAETCS C OTBETAMM, IIOKAa3blBAa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTalue 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolMiCs HE OTBEeYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MATEPHAJIBI JIs1 IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluH
3.2.1. Kputepum ouleHKM pe3yJabTaTOB 00yUeHus N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabraTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00y4YeHMS
OLICHHBAHMA o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCIICA0BATEIBHO M TPAMOTHO €T0 M3J1araeT, ONMpasich Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEpaTyphl,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHUH JleNaeT KBalnn(pUINPOBaHHBIE
BBIBOJIbI M 00001IIeHNs], CBOOOIHO ONIEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - o0ydJaromuiics yMeeT CaMOCTOSTENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npodeccHoHANbHbIE  3ada4d WM 33JIaHds, YBEPEHHO, JIOTWYHO,
HOCIIEIOBATENHHO M APTYMEHTHPOBAHO U3JIaraTh CBOE pELICHHE, UCIIONbB3Y s
Hay4YHBIC ITOHATHS, CChUIAsICh HA HOPMaTHBHYIO 0a3y.

Brnaneer: - 00yvaloIMiicsl BIaJEET palMOHAIBHBIMA METoIaMHU (C MCIIOJIb30BaHHEM
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panMOHATBHBIX METOAWK) PEIICHHUS CIOXKHBIX NPO(ecCHOHANBHBIX 3a/1ad,
MIPEICTaBICHHBIX JIEIOBEIMU UTPAMH, KeicaMu U T.1.;

[Ipu pemerny IpoIEMOHCTPUPOBAI HABBIKA

- BBIJICTICHUS TIIABHOTO,

- CBS3KOW TEOPETHYCCKUX TMOJOKCHUH C TPEOOBAHHUSIMH DPYKOBOMISIIUX
JIOKyMEHTOB,

- M3JI0KEHMSI MBICIIEH B JIOTHUECKOH MOCIEeI0BATENIbHOCTH,

- CaMOCTOSTENIFHOTO aHalu3a (aKkThl, COOBITHI, SBICHUMN, MPOIECCOB B HX
B3aMMOCBS3H U IUAICKTHISCKOM Pa3BUTHH.

XOPOIIIO 3Haer: - oOyvaromuiicss TBepAO YCBOWJI MaTephal, JOCTAaTOYHO TPAMOTHO €ro
M3JIaraeT, OMUPasiCh Ha 3HAHUSI OCHOBHOM U JIONIOJIHUTEIBLHOMN JIUTEPATYPBI,
- 3arpynasietcss B (OPMYyIHPOBAHHM KBATH(DUIIMPOBAHHBIX BBIBOJOB M
0000IIICHU, ONepUpyeT KaTeropusiMM W TMOHATUSME, HO HE BCeraa
MPaBIIBHO WX BEPUQHIIUPYET.

Vmeer: - 00YYaIOIIHIICS YMEET CAMOCTOSTENBLHO M B OCHOBHOM IMPaBUIILHO PEIIATH
y4eOHO-poheCCHOHANbHBIE 3aJaYd WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCIIEIOBATEIFHO W apryMEHTHPOBAHO W3JlaraTh CBOE pEIICHWE, HE B
TIOJTHOM Mepe HCIIONB3YsI HAy4YHBIC MOHSTHS M CCBUIKM HA HOPMATHBHYIO
0azy.

BnaneerT: - O0ydJaroIiiics B IEJIOM BIAJCET PANMOHATGHBIMA METOAAMHU PEIICHUS
CJIOXKHBIX HpO(beCCI/IOHaJ'H)HI)IX 3aaad, Npe€aACTaBJICHHBIX ACJIOBbIMU UTPaAMU,
KelicaMu U T.1I.;

IIpu pemieHnH CMOT TPOJAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
FHy6I/IHHOCTB HaBBIKOB,

- BBIJICJIICHHS TJIABHOTO,

- M3JI0KCHHSI MBICIICH B JIOTHUECKOH TOCIEIOBATEIIEHOCTH,

- CBS3KH TCOPETUYCCKHX IMOJOXKCHAN C TPCOOBAHHUSIMHU PYKOBOJMISIINX
JIOKYMCHTOB,

- CaMOCTOSTEIFHOTO aHau3a (akThl, COOBITHI, SBJICHUMN, MPOIECCOB B UX
B3aMMOCBSI3H U JIUATCKTHYCCKOM Pa3BUTHH.

YIAOBJIETBO- 3Haer: - 00yJaromuiicss OpHEHTUPYETCS B MaTepHaie, OJHAKO 3aTPyIHACTCA B €T0
PUTEJIBHO H3J10KEHNH;
- TIOKa3blBaeT HENOCTATOYHOCTh 3HAHMH OCHOBHOW U JOIOJHUTEIHHOM
JHUTEPATYPHI;

- c1ab0 apryMeHTHPYET Hay4HbIE ITOJI0KEHHSL;
- IPaKTHYECKH He CrIoco0eH C(hOPMYIIPOBATh BBIBOJBI M 0000IICHUS;
- YaCTUYHO BJIAJICET CUCTEMOI IIOHATH.

VYmeer: - o0y4aromuiics B OCHOBHOM YMEET PEelINTh y4eOHO-TpodeccCHOHAIBHYIO
3ajady WIM 3aJaHue, HO JOIycKaeT OMMOKH, ciado apryMeHTHPYET CBOE
pelleHne, HeAOCTATOYHO HCIOJIB3YeT Hay4YHBbIC MOHATHS U PYKOBOASAIINE
JIOKYMEHTBI.

Brnaneert: - oOyvarommuiicss BiageeT HEKOTOPBIMH PAlMOHAEHBIMH  METOIAMHU
pemieHuA CJIOXKHBIX HpO(beCCI/IOHa.HbHI)IX 3aaa4, MPEACTaBIICHHBIX
JIETIOBBIMU UTPaMH, KeicaMu U T.1.;
[Ipu pemerny IpoIeMOHCTPHUPOBAT HEAOCTATOYHOCTH HABBIKOB
- BBIJICJICHUS TJIaBHOTO,
- M3TIOKEHHS MBICIICH B JIOTHIECKOH MOCIEIOBATEIEHOCTH,
- CBS3KH TEOPETHYECKHX TMOJOXKECHHH € TPeOOBAHHAMH PYKOBOMISIINX
JIOKYMEHTOB,
- CaMOCTOSTEBHOTO aHaNu3a (akThl, COOBITHIH, SBICHUMN, MPOIECCOB B HX
B3aMMOCBSA3U U JUAJICKTUYCCKOM pPa3BUTUM.
HEYJIOBJIETBO- 3Haer: - o0yyaronuiicst He yCBOUJ 3HAUUTEIHLHON YacTU MaTepuaa,

PUTEJIBHO - HE MOKET apryMEHTUPOBATh HAyUYHbIE [TOJIOKEHUS;
- He GOpMyIHpYeT KBATU(UIIMPOBAHHBIX BEIBOIOB M 0000IICHHUI;
- HE BJIAJCET CUCTEMOU MOHATHIA.

Ywmeer: o0ydJaromuiics HE IOKa3al YMEHHE pemaTh y4eOHO-po(decCHOHAIBHYIO
3aJa4dy WM 33aHHeE.
Brnaneer: HE BBINOJHEHB! TPEOOBAHMS, MPEABSIBISEMbIE K HaBbIKAM, OIICHUBAEMBIM

«YAOBJIETBOPUTEIILHOY.

3.2.2. KoHTpoJIbHBIE 321aHUS W/WJIM HHbIe MaTepHaJIbl 1Jisl IPOBeJeHUs MPOMEeKYTOYHOM
arrecTaumuu

Cnmcok BONpoOCoB /ISl YCTHBIX 0TBETOB (BAPMAHTHI TeCTA)
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N —

10.

11

13.

14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.

28.
29.

30.

31.

32.

33.

34.
35.

OCHOBHBIE NOJOXKEHUS NPOTOIUTHYECKON TEOPHUH.
TepmoanHaMuyeckas, KOHIIEHTPAIIMOHHAS U YCJIOBHAsI KOHCTAHThI PAaBHOBECHS.
AHaIUTHYECKUE PEaKUK U aHATUTHYecKHe dPPeKThl. XapaKTePUCTUKH aHATUTHUECKUX
peaxkuuii: 4yBCTBUTEIBHOCTh, U30UPATENbHOCTD (CEIEKTUBHOCTB).

I'pynmnoBsle, oO111e, YacTHBIC, XapaKTepHbIE U CIICIU(PUUECKUE PEAKIIUH.
PaBHOBecus B aHAIMTUYECKH Ba)KHBIX TPOTOJUTHYECKUX cUCTeMax. KOHCTaHThI
KHCIIOTHOCTH U OCHOBHOCTH.

Brruucnenue pH pacTBOpOB KMCIOT U OCHOBaHUM PA3IMYHON CUIIBI, CMECEN KHCIIOT U
OCHOBaHUM.
Bydepnble pacTBOpHI, HCTIONB3yEMbIE B XUMUYECKOM aHAIM3€E: UX COCTaB, CBOICTBa
(Oydepnas emxocTb, 00s1acTh OyeprpoBanus).
AHanuTHYECKUE peaklM KOMIUIeKcooOpa3oBanus. O01ue, cTyneH4aThle U yCIOBHbIE
KOHCTAaHTBl YCTOMYNBOCTH KOMIIJIEKCHBIX COETUHEHU.
Hcnonp30BaHne peakinii ocaxx/IeHUs B aHAIMTUYeCcKX 1ensix. Koncranta paBHOBecus
peakImii 0caxIeHUS-PacTBOPEHUs; (PAKTOPHI, BIHUSIOIINE Ha PACTBOPUMOCTH OCAJIKOB.
OKHCANTENHEHO-BOCCTAHOBUTEbHAS pEAKLIUS U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MOTEHLIUA.

. KorcranTsr PpaBHOBECHUSA OKUCITUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

12.

Bri0op TMTpaHTa 1 ONTUMAIBHBIX YCJIOBUM TUTpoBaHUsA. DaKTOpHI, BIUSAIONINE HA
BEJIMUMHY CKauka Ha KPUBOM TUTPOBAHMSL.

Wuavkanys KOHEYHON TOUYKU TUTPOBAHUS XUMUUECKUMU U (PU3UKO-XUMHUECKUMHU
METOJIaMHU.

HonooOMeHHast XxpomaTorpagus B KOJIUYECTBEHHOM XUMHUYECKOM aHAJIN3e.

TpeGoBaHus1, MpeAbABIsAEMbIE K peaKLUsIM HOHHOTO 0OMEHa.

N3oTepma HOHHOTO OOMEHa.

Br16op onTuMaibHBIX yCIOBUA HOHOOOMEHHOTO pa3/IeJICHUS BEIIECTB.

Knaccudukarus pu3nko-xMMHYECKUX METOJIOB aHAIIN3A.

AHanuTHyecKui cCUrHaji kak nHpopMaTuBHas QYHKIUS COCTaBa BEIIECTBA U €r0
KOJIMYECTBA.

[IpuMeps! aHATUTUYECKUX CUTHAJIOB U UX u3MepeHnii B DXMA.

OCHOBHBIE aHATMTUKO-METPOJIOTUYECKHE XapAKTEPUCTUKN METOJIOB U PE3YJIHTATOB
aHaJIM3a, CITOCOOBI UX OLEHKH.

OO1m1ast XxapaKTepUCTKa CIIEKTPAJIbHBIX METO0B aHaIN3a.

OO1as XxapakTepuCTHUKa AIEKTPOXUMUYECKHUX METO/I0B aHAJIN3A.

OOm1ast xapakTepUCTHKA XpOMATOrpapUIeCKX METOI0B.

[IpencraBienue o OTOMETPUUECKUX U TOTEHUMOMETPUUECKIX METOIaX aHAIM3a.
MeTobl TEpMUYECKOTO aHaN3a U UX Kilaccu(uKanus.
JuddepenunanbHo-TepMuyeckuii aHanus. CyTb MeTOJa U €ro BO3MOXKHOCTU. CriocoObl
MOBBIIIEHUS pa3pelIaroleil cltocOOHOCTH METOA.

Cxema nepuBatorpada, OCHOBHBIE y3J1bl U IPUHIUI pabOThI IpUbdOpa.

KauectBennsiii [ITA. TlogroroBka mpo0 mis ananuza. MHTeprpeTanusi pe3yiabTaToB
aHaIM3a.

KonnvectBeHHslit  quddepeHmaibHo-TepMuyeckiii  aHanu3. [lpueMbl ¥ MeTOJbI
KOJIMYECTBEHHBIX OIpe/IeTICHUI.

Huddepennunanbras ckanupytomas kansopumerpust. O0Iuye 4epThl U pa3Iuyus METOI0B
JICK u ITA.

Hcnonp30BaHne METOAOB TEPMUYECKOIO aHalIM3a IPU HCCIENOBAHUU TYTOIUIABKUX
HEMETAJJTNYECKUX U CUJIMKATHBIX MaTepUaoB.

MeTtobl Q-nepusarorpadumu, nux XapaKTEepUCTHKA. [TpuHumn paboTHI
KBa3MU30TEPMUYECKOT0 JiepuBaTorpada.

TeopeTnueckue OCHOBBI METOJIOB PEHTI€HOTpapUUeCcKOro aHau3a U UX Kiaccudukanus.
AmnmnapatypHoe opopMIIeHHE peHTTeHOTrpaduiuecKoro aHajuu3a: OCHOBHBIE y3JIbl pudopa

19



36.

37.

38.

39.

40.

41.

42.

43.

44,
45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
38.

59.

U MPUHLIUO ero paboTsl. CheMKa PEeHTIeHOTpaMM C pPETrHUCTpaimeil MEeTOJIOM IIOCKOTO
oOpasma (cxema bperra-bpenrana).

KagectBennsiit pentrenodaszonbiii ananu3 (POA). Cyrs merona. d@akTopsl, BIUSIONINE
Ha pe3yJbTaThl aHau3a MHOro(a3HbIx cMeceil. [lopanok pacppoBKy peHTTEHOTPaMM.
KomnyectBenuslii P®A MuHepanbHbIX BSXKYHIIMX BemecTB. Kputepun BbIOOpa
AHAJIMTUYECKUX MUKOB. MEeTOIbI KONIMYECTBEHHBIX ONPEICICHUN.

Hcnonb3oBaHue  peHTTeHOTpapHUUecCKUX  METOAOB B aHalIM3€  TYTOIUTaBKHX
HEMETAJUIMYECKUX U CHIIMKATHBIX MaTEPHAJIOB.

PeHTreHOCTPpYKTYpHBINM aHAJIU3 CUIMKATHBIX MAaTepHaioB. MeTonbl ChbEMKU KPUCTAJLIOB
¢ TUPPAKTOMETPUUECKON PETUCTPALTUECH.

Teopernueckue OCHOBBI METOOB crekTpodoTomeTpun B Y- M BUIMMON 001acTax
cnekrpa. Mcnonp3oBaHHE 3THX METONOB IIPU MCCIECIOBAHUU CTPYKTYPBl CHIMKATHBIX
MaTepHaoB.

OcHoBHble y371bl U npuHiun pabotrsl MK-cnexkrtpodoromerpa. TexHuka npoBeneHus
aHanu3a. Mlarepnperanys noay4eHHbIX pe3yabTaToB.

Teopernueckne ocHOBbl KP-cmekrpockonuu. Ee oTnmunrtensHble OCOOEHHOCTH U
HCIIOJIb30BAaHUE IIPU UCCIIEI0BAHUY KPUCTAININYECKUX CUIIMKATOB.

OcHoBHbI€ Y31l U TpuHIUN paboTel KP-criektpomerpa. TexHuka npoBeeHUs aHAIN3a.
NHTtepnperanys noay4eHHBbIX Pe3yJIbTaTOB.

HK- n KP-cniekTpockonust — CpaBHUTENbHAS XapaKTEPUCTHKA METOJIOB.

Teopernyeckre OCHOBBI ONTUYECKOW MHMKPOCKOIIMM M TPaHULBl €€ HCIOJIb30BAHMUS.
Knaccudukanum onTuyeckux MUKPOCKOTIOB.

OnThyeckre MUKPOCKOIIBI: OCHOBHBIE Y3JIbl U IOCTPOECHNE ONTHUYECKUX cXeM. OCHOBHBIE
XapaKTEPUCTUKNA ONTUYECKUX MUKPOCKOIIOB.

CrenpanbHble METOJbI MHKPOCKOIIMYECKOTO aHaln3a M MX MHCIOJIb30BAaHME IIpU
HCCIEA0BAHUM CHIIMKATHBIX MaTE€PHAIIOB.

KonnuectBennass meramnorpagus. OcHoBel Merona. OmpezeneHue pa3Mepa 3epHa B
MOJIMKPUCTAIIJIE, KOJIMYECTBEHHBIH aHain3 (pa3oBOro cocraBa CHIIMKATa, MCCIEIOBAHUE
(bopMmbl, pazMepa U pactpeieleHus 3epeH pa3IuuHbIX (as.

TeopeTnueckne OCHOBBI 3JIEKTPOHHOM MuKpockonuu. Kiaccuduxanuu sIeKTpOHHBIX
MHUKPOCKOIIOB IO TUITy UCIOJIb3YEMBbIX JIMH3 U CIIOCO0Y HCCIeI0BaHUS OOBEKTOB.
[IpocBeunBaroiuii 3neKTpoHHBIN Mukpockon (II9M): cxema nmpubopa U OCHOBHBIE Y3JIbI.
[Tpuniun paboThl MPOCBEYUBAIOLIETO IEKTPOHHOTO MUKPOCKOTIA.

PactpoBblit anekTponHbllt Mukpockon (POM): cxema M OCHOBHBIE Y37bI MpuOOpa.
OCHOBBI PabOTHI PACTPOBOTO AEKTPOHHOTO MUKpockomna (POM).

PacTpoBblil 37€KTPOHHBIM MUKPOCKOI: PEKUMbI paboThl. Mcmonp3oBaHue paziIuyHbBIX
pexuMoB paboTel POM B aHAMUTUYECKHUX IETAX.

Bunsl anektpoHHBIX MUKpOCKONOB [IOM u POM, ux cpaBHUTENbHAS XapaKTEPUCTHKA.
Ckanupyrommii TyHHeNIbHbIH Mukpockon (CTM): mpuHIMI €ro ACWCTBUS W TPaHUIIBI
ucnosib30BaHuss. OCHOBHBIE Y3JIbI U cXeMa paboThl MpuOOpa, METOANKU CKAHUPOBAHUS.
Meroasl  DJIIEKTPOHHOM  MHUKDOCKOIIMHU: IPSIMBIE, KOCBEHHBIE W  CIIELIMAJIBHBIC.
Hcnons3oBaHne METONOB 3JEKTPOHHOM MMKPOCKONMM ISl UCCIIENOBAHMS CHJIMKATHBIX
MaTepHaioB, CIOCOOBI MOJTOTOBKH MPOO.

TeopeTnueckue OCHOBBI aHalu3a IOPOUIKOOOpa3HbIX MaTepuanoB. [lonstue o
mucniepcHocTd. CriocoObl  ompesesieHus pa3MepoB YACTHUIl HEMPaBUILHOM (OPMBI.
Teopust 5KBUBAJICHTHBIX cep.

JlucriepcHble CUCTEMBI: UX KIacCU(UKAIIUSA U XapaKTePUCTHKH.

OnpeneneHne yneapHONM IOBEPXHOCTH METOAOM BO3IyXONPOHUIAEMOCTH. (OCHOBBI
Meroaa. DakTopel, BIMAIONIME HA Pe3yJbTaThl aHauu3a. J(OCTOMHCTBA M HENOCTATKU
METO/A.

Omnpenenenue yaenbHOM TOBEPXHOCTH METOJOM BO3AYXOIPOHUIIAEMOCTU: OCHOBHBIE
y31b1 ipubopa. [lopsiiok BeimoaHEHUST pabOoThI, 00pab0TKa PE3yIbTaTOB H3MEPEHUH.
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63.
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75.

76.

77.

78.

79.

80.

1.

82.

83.

OnpeneneHue yAeIbHOM TOBEPXHOCTH METOAOM HHU3KOTEMIIEpaTypHOU aJicopOouuu
azoTa. OCHOBBI METOJIa ¥ 00JIACTH UCTIONb30BAHMUSL.

OnpeneneHue yAeTbHOM TOBEPXHOCTH METOAOM HHU3KOTEMIIEpaTypHOU aJicopOouuu
a3zoTa: amnmapaTypHoe opopMIIeHHE U MPUHIIAT paboTHI Tprbdopa.

OmnpeneneHue yAeTbHOM TOBEPXHOCTH METOAOM HHU3KOTEMIIEpaTypHOU aJicopOouuu
a30Ta: MOAr0TOBKa NMpo0, MOPSI0K MIPOBEICHUS aHaIn3a U 00paboTKa pe3yIbTaToB.
MeToapl OnpeneNneHnus TI'paHyJIOMETPUYECKOTO COCTaBa MHUHEPAIbHBIX ITOPOLIKOB.
CuroBoii anHamu3. XapakTepucTHKa IIKaiubl cuT. llopsanoxk mnpoBeneHus aHainsa.
JIOCTOMHCTBA U HEAOCTATKU METOAA.

TeopeTnueckre OCHOBBI CEIMMEHTAI[MIOHHOTO aHAJINW3a U I'PAaHUIbBI €r0 MPUMEHUMOCTH.
JIOCTOMHCTBA U HEAOCTATKU METOAA.

CenuMeHTAlMOHHBIA aHAIM3 M OCOOEHHOCTH €ro TIpOBEAEHUS IpH  aHalu3e
MUHEpaJIbHBIX BSOKYIIMX BemlecTB. [lopsaok mpoBereHus aHaium3a W 00paboTka
pe3yabTaTOB.

CenapallMOHHBIA aHaJIUM3 MUHEPAIBHBIX NOPOIIKOB. OCHOBBI METO/Aa U YCIIOBUS €r0
npoBeneHus. JJocTonHCTBa U HEOCTaTKU METOIa.

Teopernueckue OCHOBBI MeToja JazepHoil audpakuumu. IlpuHiun pabGoTsl JiazepHOro
MHUKpOaHaJIN3aTopa.

Meton nasepHoit audpaxmuu. Ilopsnok mnpoBeneHHs aHaidu3a. | paHyJIOTrpPaMMBI.
WnTerpanbHas u auddepeHnnanbHas KpUBble pacipeieleH s YaCTHI] 110 pa3Mepam.
MeToapl OmpeneNneHnus T'paHyJIOMETPUYECKOTO COCTaBa MHUHEPAIbHBIX ITOPOLIKOB.
CpaBHuTeNbHas XapaKTepUCTHKAa METO/I0OB U COMOCTABUTENbHBIN aHAIN3 pPe3yIbTaTOB.
KanumisipHo-nopucTele Tena, UX KIacCU(pHUKAIMA U XapaKTepUCTHKA.

XapakTepuCTUKa MOPOBOM CTPYKTYPhl MCKYCCTBEHHOrO KaMHs. B3auMOCBSI3b MOPOBOIM
CTPYKTYPbI HCKYCCTBEHHOT'O KaMHS C €ro (PU3UKO-TEXHUYECKUMHU XapaKTePUCTUKAMH.
MeTtoapl onpeneneHusl MOPOBOM CTPYKTypbl HMCKyccTBeHHOro kamus. Kiaccudukanus
METOJIOB M UX CPAaBHUTEJbHASI XapAKTEPUCTHUKA.

Teopernueckre OCHOBBI METO/Ia PTYTHOM mmopoMeTpuu. [Iopomepbl BBICOKOTO U HU3KOTO
JaBJICHHUS.

Meton pTyTHOM mOpOMETpUU: ammaparypHoe o¢opMJIeHHEe MeToja. YCTPOHCTBO
IIOPOMEPOB BBICOKOTO M HU3KOT'O J1aBJICHUS.

Onpenenenue MOPUCTOCTH METOJOM PTyTHOM mopomeTpuu. IloaroroBka oOpas3noB u
MOPSIIOK MPOBEACHUS aHAIN3A.

Omnpenenenre MOPUCTOCTH METOJOM PTYTHOM mopomeTrpuu. OOpaboTka pe3ysabTaToB
u3Mepenuil. [locrpoenne uHTErpanbHO U TUQGepeHIMaIbHON KPUBBIX paclpeieeHus
op 1o pazMepam. Pacuer pasmepa u quamerpa mnop.

OmnpeneneHne MOPOBOM CTPYKTYpPhl HCKYCCTBEHHOTO KaMHS METOJOM HACHIIICHHUS.
OcCHOBBI METO1A.

MeToapl OLEHKM MEXaHUYECKHX CBOMCTB CHJIMKATHBIX MaTepualloB. EnnHUIEI

U3MEpEHUs.
Metonabl ompeieicHUs YINPYTHX CBOMCTB MaTepuaiia. YTpPYrue YYacTKH KpPUBBIX
HampspDkeHue — jaedopManmsi. 3aBUCHMOCTh BSI3KOCTH Pa3pyIIeHHS OT CKOPOCTH
nedopMaruu.

Knaccudukanus MexaHMYECKHUX HCHBITAHUM MO crnocoOy HAarpyXeHHss U XapakTepy
U3MEHEHHUs Harpy3kd Bo BpeMmeHH. CoBpeMeHHass TpakTOBKa (pu3nuyeckoro u
TEXHUYECKOT'O CMBICIIA BAXKHEMIINX MEXaHUYECKUX CBOMCTB MaTE€pPHAIOB.

TBepaocTs MaTepuana U METOJbI €€ U3MEPEHUs: TBEpAOCTh 110 bpuHesno, Bukkepcy u
Poksemry. Ennanne! uamepenus. [[JocTOMHCTBa M HETOCTATKH METOJOB.

VYnpyrue cBoiicTBa MartepuanoB. 3akoH ['yka M KOHCTaHTa yIpyrux cBoicTB. Mosmyib
FOura, moayns ciBura u ko3 duuuent Ilyancona.

Onpenenenue ynpyrux CBOWCTB MaTepuanoB. [IpuOopsl W OPUHIMI HMX PabOTHI
Pe3onancHas ycTaHOBKa I ONIPEAEIEHNAs MOYJII HOPMAJIbHOW yIIPYTOCTH.
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84. Y,uapHasI BA3KOCTb, CAUHUIIBI U3MCPCHUA. Bsi3koe paspymicHueC, MCXaHU3MBbI 3apOKICHUSA

TPELIH.

85. MeTtoapl OIpCACIICHUA NMpCAciia IPOYHOCTU UCKYCCTBCHHOI'O KaMHs IIPpU I/I3PI/I6€, CXXaTuu

u pacTsbkeHun. [logroroBka o0pasios. [Ipubops 1 yCTaHOBKH.

TexkcTbl NPo0JIeMHO-AHAJIUTHYECKUX U (MJIH) IPAKTHYECKUX y4eOHO-NPOo(ecCHOHAIBHBIX

3aja4
1.

2.

Paccuuntaiite pH OydepHoro pactBopa, cocrosimero u3 paBHbix o6vemo 0,10 M
rugpokcuaa ammonus u 0,20 M xnopuna ammonus. (Ky(NH; « H,0) = 1,8 « 107).

C nenpro ompezneneHus Colep)KaHus KOMIIOHEHTOB IIPOBOAMIIM TUTPOBAaHUE PacTBOPA,
cozxepxkaBmero papHoe konmdectBo wmosed Na,CO; m NaHCOs;. B mnpucyrctBun
uHAuKaropa (enongranenHa 610 M3pacxogoBaHo 40,0 MJ cTaHAAPTHOIO pacTBOpa
HCI. 3arem mnonyuyeHHBI pacTBOp JOTUTPOBBIBAIM B NPUCYTCTBUM HHAUKATOPA
MeTHI0Bor0 opankeBoro. Kakoit o6sem HCI 3atpauen na notutpoBbiBanue. [Ipusenure
YPaBHEHUS XUMHUUECKHUX PEaKIMi U PacyeThl.

Jlnst aHanM3a CTOYHBIX BOJI MPOBENH ceputo ucnbiTanuid. /s atoro orobpanu 100,0 mu
npoObl W ocaxaanu cyibpaT-uoHBl xyopugoMm Oapus. IlomydeHHBI ocamok
OT(UIBTPOBBIBANIM, MpoMbIBaIK U pacTBopsuid B 30,00 mu 0,025 M pactBopa D/ITA.
N30bitok D/ATA ottutpossiBamu 0,0250 M pactBopom xiopuaa maraus. Ilpu stom
OBUTH TIOJIYyYEHBI cliefyromue pesyastatel: V; = 15,00; V>, = 15,03; V5 = 15,00; V, =
15,04; Vs = 15,05 mu. Onpenenure conepxanue Cyiab(ar-uoHOB B 1 J1 CTOYHOM BOJIBI U
JOBEPUTENIbHBII ~ MHTEpBaJl JJI1  IOJYYEHHOrO  pe3yJjbTaTa, IpPHUHSIB  YPOBEHb
noseputenbHOi BeposTHocTH 0,95. (M(SO4*) = 96 t/Mons; M(DATA) = 372,24 r/momns).
Pacuuraiite norenuuan B T.O npu turpoBanuu pactsopa FeSO4 pactBopom K,Cr,O7 npu
pH = 2 u 7, ecu (E’ (Cr,O/%, 14H72Cr*") = 1,36 B), E’ (Fe*'/Fe*") = 0,77 B.
(KoHuenTpanuu KOMIIOHEHTOB MPUHATH PaBHBIMU 1 MOJIB/I).

Kaxum o0pa3om, ucnonb3yst HOHHBIN 00MeH, MOKHO IpoBecTu onpenenenne Na,HPO, B
pacTBOpe METOJOM KHCIOTHO-OCHOBHOrO THUTpoBaHus? IlpuBeaure ypaBHEHUS
COOTBETCTBYIOIIMX XHMHUYECKUX peakuuid u ¢GopMmyily s pacuera CoJepsKaHus
ruapodocdara HaTpUsl B pacTBOPE.

3.2.3. Melounqecxne MarTepualjbl, OonpeacJadrmue npoueaypbl OINCHHUBAHUA 3HAHMI
b y 9
yMeHHﬁ, HAaBBbIKOB B X0/1¢ l'lpOMC)KyTO‘-lHOfI aTrrecranumu

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20

ITocemoBaTenbHOCTD BEIOOPKH Ompenernena 1o pasnenam

Kpurepuu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC

«5» ecim npaBuwiIbHO BbINONHEHO 90-100% TecToBBIX 3a1aHui

«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» eciu MPaBUIBHO BBINOIHEHO 50-69% TecTOBBIX 3a1aHUH
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJIM4ECTBO 3aJaHUIL 2 Bompoca

[TocnenoBarensHOCTH BBIOOPKH BOnpocoB U3 | CrmydaiHast
KaXJIOT0 pa3zena

Kpurepuu ouenku - TpeOyeMsblil 00BEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKUX OMMOOK

- JIOTMKa W3JI0KEHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJIbTypa peun

- OI00P MPUMEPOB MX HAYYHOM JINTEPATYPHI M IPAKTUKU

«5» ecnm ’I‘p€6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb

HeOOIBIIME HETOYHOCTH B H3JI0KEHHH HEKOTOPLIX BOIPOCOB

«3» ecnu TpeGOBaHI/IH BBITIOJTHEHBI YaCTUYHO — HC BBIACPIKAH O6"beM, €CTh

¢dakTiueckue  ommOKM, HapymleHa JIOTHKA  H3JIOKCHHUS,
HEJJOCTaTOYHO UCIIONB3YETCsl COOTBETCTBYIOIAS TEPMUHOJIOTUH
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IIpouenypa oueHuBaHMs yYMeHHil W HaBBIKOB (pelieHHe NMPOOJIEeMHO-aHAJIMTHYECKHX H
NPaKTHYECKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemoe KOJUYECTBO 3aJaHUN 1
ITocnemoBaTenbHOCTD BEIOOPKHU Crrydaiinas
Kpurepuu oneHku: - BEIJICICHUC W IOHUMAHUE TIPOOIIEMBI

- yMeHHe 00001aTh, COMOCTABIATH Pa3IMYHbIC TOUKH 3PCHHS

- IOJIHOTA UCIOJIb30BAaHUS HCTOYHUKOB

- HaJIM4Ke aBTOPCKOMN TO3ULIMU

- COOTBETCTBHME OTBETA MOCTABIEHHOMY BOIIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO OmbIiTa, MarepuanioB CMU,
CTaTUCTUYECKUX JTAHHBIX

- JIOTUMHOCTb U3JI0KEHUS

- YMEHHE cIeNaTh KBATU(UIIPOBAHHBIC BEIBOJBI U 0000IICHUS C
TOYKH 3PCHUS PEIIeHUs MPo(ecCHOHATBHBIX 3a1a9

- YMEHHE MPUBECTH NPUMEP

- OIIOpa Ha TEOPETUYECKUE MOJIOKEHHS

- BJIAJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecan TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnm B IICJIOM BbIIIOJTHCHBI Tpe6OBaHI/I$[ K OTBCTY, OJHAaKO €CTb

HEOOMbIIIME HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB.
3arpyausercs B (QOpPMYyJUpPOBAaHUM  KBaJTHU(PHUIIMPOBAHHBIX
BBIBOZOB 1 0000IIEHUI

«3» ecim Tpe6OBaHI/IH BBINOJIHEHBI YACTUYHO — ITBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT Hay4HbIe
MOJIOKEHHS, TPAKTHYECKH HE CIHOCOOCH CaMOCTOSTENIBHO
c(hopMyIHpPOBATh BHIBOABI M OO0OOIIEHHS, HE BHIUT CBS3b C
podecCHOHANBEHON NIESITENEHOCTRIO

4. YueOHO-MeTOAMYECKOE M MATEPHAJBHO-TeXHHYECKOe olOecnevyeHHe JUCHUIIMHBI
(Moay.Jist)
4.1. DyIeKTpOHHBIE y4eOHbIe H3IaHUS

1.

AnekcannpoBa, J. A. Anamutnueckas xumus B 2 kHurax. Kawmra 1. Xumudeckue
METOJbl aHanu3a : Y4YeOHWK U TPaKTHUKYM Juis By30B/ . A. AnekcaHaposa,
H. T laitnykoBa. — 3-e u3j., ucrp. u gon. — Mocksa : U3gatensctBo IOpaiit, 2023. —
537 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-09354-4. —  Tekcr
anekTponHsld //  OOpasoBarenbhHas 1atdopma HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/511300.

AnekcannpoBa, . A. Amnamuruueckas xumusi B 2 kHurax. Kuura 2. ®usuko-
XUMHUYECKHE METO/Ibl aHAIH3a ;| YUeOHHK U MPAKTUKYM Ui By30B / J. A. AnekcaHapoBa,
H. T laitnykoBa. — 3-e u3., ucrp. u gomn. — Mocksa : M3gatensctBo IOpaiit, 2023. —
344 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-09460-2. —  Tekcr
anekTponHsld //  OOpasoBarenbhHas 1atdopma HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/511323.

AHanmuTudeckas xumus : yaeOHoe mocodue st By30B / A. U. Amapues, I'. K. Jlynenko,

T. Il. Anekcannposa, A. A.KazakoBa. — 2-e wu3n., wuchnp. U gon. — Mocksa :
WznarensctBo FOpaiit, 2023. — 107 c. — (Bricmee o6pazoanue). — ISBN 978-5-534-
07837-4. — Texkct : anekTpoHHbId // OOpa3oBatensHas iatdopma FOpaiT [calT]. —

URL: https://urait.ru/bcode/514150.

bannoB, A. I'. HHCTpymMeHTanpHBIE METOJBl aAHAIM3a: TEPMHUYECKMM aHaIM3 H
HU3KOTEMIIepaTypHas ajacopOuusi azora : ydyeOHoe mocobue / A. I'. bannos, M. B.
IToroB. — HoBocubupck : HI'TY, 2019. — 72 c¢. — ISBN 978-5-7782-3847-3. —
Teker : osnexTpoHHblil / JlaHb : 31nekTpoHHO-OmMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/152336. — Pexxum goctyma: st aBTOpH3. MOIb30BATENEH.
Bomonssinoa, C. B. AHaiMTU4YeCKHil KOHTPOJIb MHUHEPATBHOTO CHIPhSI B IPOU3BOACTBE
CHJIMKAaTHBIX MarepuajoB : ydyeOHoe mocobue / C. B. BonombsnoBa. — Kazaup :
KHUTY, 2018. — 100 c. — ISBN 978-5-7882-2353-7. — TeKcT : 3JIEKTPOHHBIH //
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Jlanb : 3IIEKTPOHHO-ONOINOTEUHAs cucreMa. — URL:
https://e.lanbook.com/book/138521. — Pexxum goctyma: 1jisi aBTOpU3. MOJTB30BATEICH.

6. Martroxuna O. H., CuBkoB C.II. MeToasl TepMHUECKOTO aHanM3a: ydeOHoe mocobue. -
M.: PXTY um. JI.1. Mengaeneena, 2010. - 39 c.

7. Matioxuna O.H., KocunoB E.A. Metoasl peHTreHOrpauueckoro aHaimsa: TEKCT
nekuuit. M: PXTY um. JI.1. Menneneera, 2010. 52 c.

8. Iloramosa E.H., bapunosa O.H. Mukpockonuueckue METOAbl UCCIEIOBAaHUS BKYILUX
MarepuaioB: YueoHnoe nocobue. M.: PXTVY um. JI.U. Menneneera. 2018. 168 c.

9. O®Ou3MKO-XxMMHUYECKHE METOJbl aHaiu3a : yueOHoe nmocobue s By30B / B. H. Kasun [u
np.]; mox penakumeir E. M. I[lmucca. — Mocksa : UznmatensctBo [Opaiir, 2023. —
201 c.— (Bwicmee obpazoBanue). — ISBN 978-5-534-14964-7. —  Tekct
anekTpoHHsld //  OOpasoBarenbhHas tatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/518222.

4.2. J1eKTpOHHBIE 00pa30BaTeIbHbIE PECYPChI
1. Dnextponnas 6ubmmoreunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«tOpaiity) [Dnextponnsii pecype]. — URL: https://urait.ru/.
2. DOnextpoHHO-OMOMMoTeyHast cucrema ZNANIUM [Dnextponusiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubnuoreuyHas cucrema «KOHCyNnbTaHT cCTyAeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snextpoHHas Oubnuorexa [DnexkTpoHHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas O6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EnnHoe OKHO mocTyma K oOpa3oBaTelIbHBIM pecypcamy
[DnexTponnsrtii pecypc]. — URL: http://window.edu.ru/.
7. @enepa’bHbIl LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CUCTEMBbI

OOyuaromuMes  obecriedueH JA0CTyn (yAaJeHHBIM JOCTYN) K HUXKE CJEIyHOIUM
COBpPEMEHHBIM NpO(EeCcCHOHATBHBIM 0a3aM JaHHBIX U HWHQPOPMAIMOHHBIM CIIPaBOYHBIM
CHUCTEMAaM:

1. CnoBapu u »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmanmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKkTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrPpaMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA
1. JluuneHsuoHHoe mporpaMMHOe oOecliedeHHue: omnepaurdoHHas cucremMa Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBoOomHO pacmpocTpaHsieMOe TPOrpaMMHOE OOecTieueHHe: CBOOOJHBIC TAKEThI
oducHex npunoxxenuit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecliedeHHE OTEUYECTBEHHOTO MPOU3BOJACTBA: CIPABOUYHO-IPABOBAs
cuctema «l'apanm» (OneKTpoHHBIN nepuoaudeckuil cripaBouHuk «Cucrema TAPAHTY),
obpasosarenbHas mmathopma FOPAUT (Dnekrponnas Gubmmoreunast cucrema «ObC
IOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTPOHHO-OMGIHOTEUHAs CHCTEMa
ZNANIUM, snextporHas 6nbmuoteunas cucrema « KoHCyIbTaHT CTyIeHTay.
4.5. O0opynoBaHHe U TeXHHYECKHE CPeICTBA 00yYeHH S

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJISI) HCIONIB3YIOTCA ydeOHbIE ayIuTOPUHU JUIsS
NPOBE/ICHUS Y4YeOHBIX 3aHATUH, KOTOpPhIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOydYeHHs, U MOMEILEHUs Uil CAMOCTOSTEIbHOW paboThl 00yUaronXxcs, KOTOphIe
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OCHAIIICHBl KOMIBIOTEPHON TEXHUKON C BO3MOXXHOCTHIO MOAKIIOUEHUs K ceTu «VHTepHeT» H
oOecreueHbl JIOCTYNIOM B JJEKTPOHHYIO HWH(OpPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. JI.W. MenneneeBa. JlomyckaeTcs 3aMeHa 000pYI0BaHUsSI €T0 BUPTYaIbHBIMU aHAJIOTAMH.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI ISl
NpoBeJeHUs! y4eOHbIX 3aHATHH U
TOMEIEeHMIT VI CAaMOCTOSATEJIbHOM
padoThI*

OCHaLIEHHOCTh Y4eOHBIX ay[ANTOPHI UISl IPOBEJeHUS
Y4eOHBbIX 3aHSITUI M OMEeLeHUH /15l CAMOCTOSITeIbLHOM
padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
00y4yeHust

VYueOHblE  ayAWTOPHHM UL NIPOBEICHHS
y9eOHBIX 3aHATHN

VYueOHasi ayTUTOpHs yYKOMILICKTOBAaHA CIICHHAIU3UPOBAHHOM
MeOeNblo, OTBEYamlleld BCEM YCTAHOBJIECHHBIM HOPMaM U
TpeOOoBaHUAM, 00OPYIOBAHHEM M TEXHUYSCKUMH CPEICTBAMHU
00y4eHus (MOOWIIBHOE MYJIBTHMEINIHHOE 000PYI0BaHHE).

[Tomemenne 11t caMOCTOSTENEHON paboThI

ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~MOAKMoueHus Kk cetu «UHTepHeT» U
obecrieyeHHeM JIOCTyINa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.M. MenneneeBa u K
9bC.

* HoMmep KOHKPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayAUTOPHOM (OHAE, PACHUCAHWN YIEOHBIX 3aHATHI H

pacnrcannumn HpOMC)KyTO‘IHOﬁ aTTCCTalluu.
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