PabGouasi nporpaMmMa IMCUMILVINHBI (MOYJIs1) KAHAJMTHYECKAS XUMUS», BKJIIOYasi
OlIEHOYHbI€ MAaTEePHAJIbI

1. TpeGoBanus K pe3yabTaTamM 00yueHHs N0 JUCHUILINHE (MOAYJIIO)

1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml

YHuBepcalibHbIE - -

OobmenpodeccroHabHBIC - OIIK-1. CmocobeH HCIOTB30BATH
OCHOBHbBIE OHONIOTHYeCcKHe, (PU3NKO-
XUMHYECKHE, XUMHYECKHE,
MaTeMaTHYecKue  METOOBl s
pa3paboTku, WCCIIeTIOBaHUI u
OKCIICPTU3BI JICKapCTBCHHBIX
CpEJICTB, H3rOTOBIICHUS
JICKAPCTBEHHBIX [IPEHapaToB

- OIIK-6. Cnocoben MOHUMATh

MMPUHIUIIBI pa6OTI>I COBPCMCHHBIX

MH(OPMALIMOHHBIX TEXHOJOTHUH U

HCIOJIB30BaTh UX JJIA pCIICHUA 3a1a4

podhecCHOHATTLHOM NesITENIbHOCTH
IIpodeccronabHbIe - -

1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTH:KeHHMHA, (POPMHPYEMbIX JHCHMILIMHOM

(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHIMKATOPAa KOMIETeHIIUU
KOMIIeTeHIIUH KOMIICTeHIIUH
OIIK-1 OIIK-1.2 JleMOHCTpHpYyeT 3HaHHS O (UBMYECKMX M XUMHUYECKUX SIBICHUSX U

mporieccax, CTPOGHHH M CBOMCTBaX paslMYHBIX KJIACCOB XHUMHMUYECKHX
3JIEMEHTOB, COCIMHEHHUH, BEIIECTB U MAaTEPUANIOB, MPUPOJE XUMHIECKON
CBSI3M M MEXAHM3MaX XUMHUYECKHX PEaKIMH, IMPOLECCOB XUMUUIECKON
TEXHOJIOTMM W NPUMEHSET NpH peleHnH 3agad NpodecCHOHATBLHOM
JIESITEIFHOCTH OCHOBHBIE 3aKOHBI M METOIbI (DM3UKH M XHMHH

OIIK-6 OIIK-6.1 [Mpumensier cpeacrTBa COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH JUIs
TIOUCKa, XpaHeHHs1, 00pab0TKH, aHaJIM3a U NPeJICTaBlIeHUs HHPOPMaIHK

1.3. Pe3yabTaThl 00y4eHHs O JUCHUILINHE (MOTYJIIO)
Heanb u3ydyeHUs AUCHUIIMHBI (MOAYJdsl)) — TpHOOpPETeHHE OOYYaIOMMMHUCS 3HAHUWU TIO
OCHOBHBIM TpYyIIIaM METOJOB XHMHUYECKOTO aHalu3a, Hambojee MUPOKO MPUMEHSEMBIX B
MIPOMBIIIJIEHHOCTH M HCCIIEOBAaTEIbCKOM paboTe, a Takke KOMIETeHUUH, HEOoOXOIUMBIX
XUMHUKAM-TEXHOJIOTaM BCEX CHEIHAJIbHOCTEN IJIsi PEIEHUsT KOHKPETHBIX 3aJa4 XUMHUYECKOTO
aHaIMu3a.
B pesynbrarte u3yueHus: AUCUUTUTHHBI (MOYJIs1) OOYYArOIHACS TOJIKESH
3HATh:
® OCHOBHBIE MOHATHS, TEPMUHBI, METOJIBI U MPUEMbl KAUECTBEHHOI'O U KOJIMYECTBEHHOIO
XUMHUYECKOTO aHaJN3a;
® TEOpEeTHUYECKHE OCHOBBI (PM3UKO-XMMHYECKUX METO/I0B aHAIIN3A;
e TMPUHIMIBI PAaOOTHl OCHOBHBIX MNPHUOOPOB, UCHOIB3YEMBIX IS  TPOBEIACHHUS
KaueCTBEHHOT'O M KOJIMYECTBEHHOTO aHAJIN3a;
YMeTh:
® PUMEHITHh NPUOOPETCHHBIE MTPAKTHUECKUE HABBIKHA B IPO(ECCUOHATHHON JIEATEIILHOCTH
JUISl peLIEHUs] KOHKPETHBIX 3a7ad4;
® MPOBOJIUTH OOOCHOBAaHHBIM BBHIOOp METOJA aHAIM3a C Y4YETOM ILelei u ocoOeHHocTen
JTAHHOW MPAaKTUYECKOW 3a]1a4u;
® [POBOJUTH PACUETHI HA OCHOBE ITPOBEACHHBIX UCCIIEI0BAHNI;
® [POBOJUTH METPOJOTHYECKYIO OILICHKY pPE3YyJIbTATOB KOJWYECTBEHHOI'O XHWMHUYECKOTO
aHaJIn3a;
BJIA/IETh:




2.1. O0beM QM CHUIIMHBI (MOIYJIs1)

2.2. Tembl

OCHOBaMu MeTpOHOFI/I‘IeCKOﬁ OLCHKHN PC3YyJIbTATOB KOJIHNYCCTBCHHOI'0O XHMHYCCKOI'O

aHaJIM3a;

[IPUEMaMHU MHTEPIPETALNH PE3yJIbTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKUX OLICHOK;

MCTO,Z[OJIOFI/Ieﬁ XUMHUYCCKHUX U (1)I/I3I/IKO—XI/IMI/I‘ICCKI/IX MCTOAOB aHaJIM3a,

HIUPOKO

HCIIOJIB3YEMBIX B COBPEMEHHOMN aHAIIMTUYECKON MPAKTUKE;

OCHOBaMH CHCTEMBI BHIOOpa METOJIOB KaU€CTBEHHOTO M KOJIMYECTBEHHOTO0 XMMHUYECKOTO
aHaJIM3a JUIsl pEIIeHNs] KOHKPETHBIX 3a/a4.

2. O0bem, CTPYKTYpA U cOiepKaHUe JMCUHMILINHBI (MO1YJIs1)

Buowt yueonoi pabomut Dopmut 00yuenusn
Ounasa
OO01Iasi TPYA0EMKOCTD: 3aUCTHBIC CAMHHUIIBI/TaChI 4/144
KonTakTHas padora: 72
3aHATHS JEKIIMOHHOTO THIIA 36
3aHATHS CEMHUHAPCKOTrO THIA 36

IIpoMeskyTOYHasi aTTeCcTalMsA: 3a4eT C OI[EHKON 0

CamocrositenbHas pabora (CP)

72

(pa3aeiibl) AMCHUNIHHBI

(Moayssi) ¢ YyKa3aHMeM OTBeJIEHHOI0 Ha HHUX

KOJINYeCcTBA 4acoB 1o ¢opmam 00pa3oBaTebLHOI AeSITeJIbHOCTH
Ounasn popma odyuenus

Buabl yuedHoii padoThl (B yacax)
Ne | HaumeHoBaHne TeM Konrakruas pagora
3ansaTus
n/m | (pazaesnoB) 3aHATHS CEMHHAPCKOT0 THIIA Cp
JIEKIIHOHHOI'0 THIA
J Huble 3 C JIP HNubie

1. Wnentudukanus 14 0 0 0 14 0 28
HOHOB 3JICMEHTOB B
pacTBopax

2. KommuectBennsrit 14 0 0 0 14 0 28
XUMUYECKHUH aHaIu3

3. BBenenue B (¢usmKo- 8 0 0 0 8 0 16
XUMHYCCKHEC
(MHCTpYMEHTANbHBIE)
METOJIBI aHAJIH3a

Ilpumeuanusn:

JI — nexuun, 13 — mpaktudeckue 3ansatus, C — cemunapsl, JIP — mabopatopusie paboter, CP — camocTosTenbHas

pabora.

2.3. Conep:xaHue IMCUMILUIMHBI (MOAYJs), CTPYKTYPHPOBaHHOe MO TeMaMm (pa3jejaM) H
BUJaM padoT

Conep:xkaHue JEKIMOHHOIO Kypca

Ne
n/n

HaumeHnoBaHMe Tem (pa3aesioB)

Coz[epma}me JIEKIITUOHHOTI'0 Kypca

1.

WneHTnduKanus HOHOB JIEMEHTOB
B pacTBopax

1.1 Benenne B COBpeMEHHYIO aHATUTHYECKYIO XUMUIO.

AHanuTHuecKass XuMUsl Kak OCHOBa METO/I0B U3YUYEHHs U KOHTPOJIS
XUMHUYECKOI0 COCTaBa BELIECTB B MaTepUAIbHOM IPOU3BOICTBE,
Hay4HBIX HMCCJIEJOBaHUAX, B KOHTpOJIE OOBEKTOB OKpYXKaoLIeH
cpenbl. Bunpl ananuza. DneMEHTHBIH, MOJIEKYJISIpHBIN, (a3oBbIi 1
W30TONHBIN aHamn3. KoM4ecTBEHHBIM W KA4eCTBEHHBINM aHalNn3
OpFaHI/I‘ICCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIIICCTB. XI/IMI/I‘{CCKI/IQ, (1)I/I3PIKO-
XUMHYECKHE METOIbl aHaIKM3a, UX B3aHMOCBS3b, COOTHOIICHHE U
NIpUMEHEHHE. AHAIUTUYECKUI CUTHAT KaK HOCUTEb KaYECTBEHHON
U KOJIMYECTBCHHOM nH(popManuu 00 o0bekTe ananmsa. [loctaHoBKa
aHAMTHYCCKON 3a7a4yn. AJTOPHTM TIPOBEICHHS aHAU3a: OTOOp
cpenHel  mpoObl, MOArOTOBKA MPOOBI K aHAIU3y, H3MEPCHHE
AHAIMTUYECKOTO CUTHAJIa M €r0 METPOJIOTHYECKasl OIIEHKA, PacyeT
pe3yIbTaTOB aHANIM3a M WX HHTepHperanusd. [IpuMeps! pemeHus
3a1a4 aHaJIUTHYCCKOI'O KOHTpOJ'lS{ B XI/IMI/I‘IGCKOﬁ TCXHOJIOTHU, B
aHanm3e OOBEKTOB OKpyKamomed cpeapl W Ap. [loHATHS 0




COBPEMEHHBIX  METOJax  DJIEMEHTHOTO  aHajiu3a:  aTOMHO-
SMHUCCUOHHBIN aHaau3, ATOMHO-a0COPOITMOHHBIH aHajau3,
PEHTTeHO(ITYOPECIICHTHBIH aHATN3.

1.2 Cnenmduka 3a1a4 aHATUTAYECKON XUMUH.

OCHOBHBIC TEPMHUHBI aHATUTHUYECKOW xumuu. OOHaApyKEHUE.
Onpenenenue. AHanu3. AHATUTHYECKHE XUMUYECKUE PEaKLIUU KaK
OCHOBa XMMHYECKOr0 aHanu3a. KauecTBEHHBIC U KOJUYCCTBEHHBIC
AHAJTUTUYECKUC XUMUYECKHE peakuuu. TpeboBanus,
npenbsiBiasieMble K HUM. Crenuduka aHATUTHYCCKHX pPEaKIni,
UCMIONB3YyEeMbIX B aHanu3e.  AHanuThyeckas  ¢opMa u
aHAMTHYCCKUEC  TPHU3HAKH.  AHAIUTHYCCKHE  PEakKUud |
aganmuTHdeckue d(PQexTel.  XapakTepUCTUKH  aHATUTHICCKUX
PEaKIMii: YyBCTBUTEIHLHOCTh, W30MPATEILHOCTh (CEJICKTHBHOCTB).
I'pymmoBeie, o0mpe, YacTHBIC, XapaKTEPHBIE W CICHU(QHYCCKHE
peakuuu. [lytn IIOBBILICHUS U30HPATEILHOCTH 54
YYBCTBUTEIFHOCTU aHAIUTUYECKUX PEAKIUH.

1.3 XuMu4yecKkue paBHOBECHsS] B TOMOTEHHBIX W TeTEPOTEHHBIX
CHCTEMaAX, HpI/IMeHHeMBIX B aHaHPITH‘{eCKOﬁ XUMHUHA.

OCHOBHBIC THITHI PEAKIIHA, IPUMECHIEMBIX B aHATHTHICCKON XUMHA
(ocaxneHus, KHCJIOTHO-OCHOBHEIE, KOMILIIEKCO0Opa3oBaHus,
OKUCIICHHUS-BOCCTAaHOBJICHUS). COCTOSHHE HWOHOB 3JCMCHTOB B
pactBopax. KOHCTaHTHI paBHOBECHS AHATUTHUYCCKUX PEAKITHIA:
TepMO[[I/IHaMI/I‘-ICCKI/Ie, KOHHeHTpaHI/IOHHI)Ie, yCJ'IOBHI)Ie. CDaKTOpI)I,
BIMSIFOIUC HA XMMHUYECKOC PaBHOBecHE (KOMILIEKCOOOpa3oBaHUE,
00pa3zoBaHNEe MAIOPACTBOPUMBIX COCTUHEHHH, N3MEHEHHE CTETICHU
OKHCIICHUS OTIPEJIENIIEMOTO HOHa, BIIMSIHUC TIPUPOIBI
pacTBOpPUTEISl, HOHHOM CHIIBI, TEMIIEPAaTyphl, COCTaBa PacTBOPA).
PaBHOBeCHS B aHATUTUIECKH BAXKHBIX TIPOTOTUTHICCKUX CHCTEMAX.
KoncranTsr KHUCJIOTHOCTH u OCHOBHOCTH. YpaBHeHus
MaTepuaibHOrO Oamanca. Breraucienume pH pacTBOpOB KHCIOT H
OCHOBAaHUN PA3JIMYHOM CUIBI, CMECEH KHUCIOT M OCHOBAaHUM.
BydepHbie pacTBOpHI, HCIOIb3yEMbIe B XUMHUYECKOM aHAJM3E: UX
cocraB, cBoiicTBa (OydepHas eMKocTh, 001acTs OydepupoBaHus),
pacuet pH, npuMeHeHHe B aHAIUTUUECKOW XUMUH.

AHaNMMTHYECKHE PEAaKIUU KOMIUIEKCOOOPA30BaHUSA, OCAKACHUS,
OKHCIICHUS-BOCCTAaHOBJICHUs. OOmme, CTyleHJaThle W yCIOBHBIC

KOHCTaHTBI YCTOWYHNBOCTH KOMITIEKCHBIX COC/IMHEHUM.
Hcnonp3oBanne peakuii KOMITIEKCO0Opa3oBaHus B
aHaJMTUYECKOM  XxuMuu  (OOHapykeHHEe U  KOJHYECTBEHHOE
ompezieieHHe,  MackupoBaHue).  Mcronb3oBaHMe — peakiuid

OCaXJCHUSI B aHANUTHYECKHX Uensix. KoHCTaHTa paBHOBecus
peakuii  OCaKACHHS-PaCTBOpeHHUs; (akTOpbl, BIUSIONME HA
pacTBOPUMOCTh  OCaAKOB. PacueT yCIIOBHH  OCaXICHHA H
pacTBOpEHUS 0CaJIKOB. OKHCIUTENFHO-BOCCTAHOBHTEBHBIC
paBHoBecus.  CTaHTApTHBIH W pEaJbHBIA  OKHCIHMTEIHHO-
BOCCTaHOBHTEIIbHBIE TIOTEHIIHAIBI.

Xumudeckue u (U3MKO-XMMHUUYECKHE CrocoObl ompexaeneHus pH
PacTBOPOB. PaBHOBecus AHAJTMTHYECKUX peakumii
KOMIUIEKCO00Pa30BaHus U yIpaBiieHHe UMH. DaKTOpPBI, BIUSIONINE
Ha HampaBJCHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIHi.
KoHcTanTa paBHOBecHS M €€ XWMHKO-aHAJMTHYECKOE 3HAYCHHE.
Pacder ko3¢ ¢purmeHToB MOOOYHBIX peaKInii.

1.4. KauecTBeHHBIEC M KOJIMYECTBEHHBIC aHAJUTHUECKHE PEaKInH C
OpPTaHWYECKUMH  AHAIWTHYECKHMHM  pearecHTaMH B  aHaIN3e
HEOPTaHMUYECKUX BEIECTB.

Oprannueckne ananutudeckue peareHtsl (OP). Kiaccudukarms
OP mo tumy peakuuii C  HEOPraHMYECKUMH  HOHAMH.
Kommnekcoobpasytommme OP  u cTpoeHMEe HMX  MOJEKYI:
(YHKIIMOHANBHO-aHAINTHYECKAs] W aHAJUTHUKO-aKTUBHAS TPYIIIHL
OcoOeHHOCTH W TIpenMylnecTBa wucmoib3oBaHust OP, oOmactu
NPUMEHEHUSI. JlononHuTeNnsHo: Teopus JEeUCTBHS
koMmIuiekcooOpasyronmx OP, yder wmonHOro cocrosaus OP wm




MeTajula. ['MmoTesa aHalOrMi M MPAKTHYECKHE BBIBOABI M3 HEE.
IIpupoma xummuueckoil cBsi3u B Kommiekcax OP ¢ womamu
METAJIJIOB U €€ MPOSIBJICHNE B IBETHOCTH KOMILIeKcoB. Peakun OP
¢ XpoMO(DOpPHBIMH  3JIEMEHTaMH. VIHTEHCHBHOCTh  OKpacku
aHAJIUTHYECKUX  (GopM M HHTEHCHBHOCTH  IOTJIOLIEHHMS.
Hcnonp3oBaHne  peakumid ~ OpraHMYECKHX  PEAareHTOB B
(OTOMETPUYECKOM aHaNIHU3E.

KoanuecTBeHHbBII XUMHYECKUUN
aHaIn3

2.1. IIpuHIUIBI ¥ 3a7ja44 KOJTMYECTBEHHOTO aHAJTN3a.
Knaccugukaris MeTo10B KOMHYECTBEHHOTO aHamm3a. 1 peboBaHms,
[IPENBSABISAEMBbIE K XMUMHMYECKMM pPEaKUUsIM B KOJIUYECTBEHHOM
aHanu3e. JTarbl KOJIUYECTBEHHOIO OIpeieeHus. XapaKTepUCTHKa
pe3ynbTaToB KOJIMYECTBEHHOTO XUMHUYECKOT O aHanusa.
OnpeneneHue cojepxaHHUsd BeELIECTBA B PpacTBOpE, pacyETHHIE
¢dopmynsl. CriocoObl IPeCTaBICHNS Pe3yIbTaTOB aHaU3a. TecTbl
Ha BBIABJICHUEC CHCTEMATHYCCKUX HOFpeIHHOCTCﬁ B peE3yibTarax
KOJIMYECTBEHHOTO  XMMHYECKOro aHamusa. [IpobootOop
MPOOOTIOATOTOBKA.

2.2. TurpumeTpudecknuil aHanu3. THIBI peakIyii, HCIOIb3YEMBIX B
TuTpuMeTpun. TpeOoBaHUs, IPEABIBIIEMBIC K HUM.

punmun Tatpumerpuu. TurpoBanume u ero 3tambl. [ padudaeckoe
n300pakeHne Tpolecca TUTPOBAHHUS — KPHUBBIE THTPOBAHUS, WX
Bubl. CKauoK Ha KPUBOW TUTPOBAHMS, TOYKA IKBUBAJIECHTHOCTU
(T.2.) n xoneunas touka TtuTpoBanus (K.T.T.). IlepBuunsie u
BTOpDUYHBIE CTaHJApPThL. lIpHEeMbl TUTPUMETPUUYECKOIO aHAJIN3A:
mpsMoe W oOpaTHOEe THTPOBAaHWE, KOCBEHHBIE METOMBL THITBI
peakuui, MCHOJb3YEMBIX B  TUTPUMETPUUYECKOM  AHAJIM3E;
TpeOOBaHUS, IPEIBSIBIICMBIC K HHAM.

JIOTIOMHUTENPHO: HWHCTPYMEHTAFHBIE METOABl HMHAWKAmuu 103.
INorennuomerpuueckoe TUTpoBaHue. Merox I'pana. [lpyrue
CIOCOOBI yCTAaHOBJICHNS! KOHEYHOM TOYKH THTPOBAHUSL.

2.3. Peaknuu HEWTpaqu3allid B KOJWYECTBEHHOM XHUMHYECKOM
aHanuse.

Metoapl KHCIOTHO-OCHOBHOTO THTpOoBaHM. CyIIHOCTH MeTona
KHCJIOTHO-OCHOBHOI'O TUTpOBaHuUs. KpHBbIE KHCIOTHO-OCHOBHOI'O
TUTpOBaHUA. PacyeT M DOCTPOEHUE TEOPETHUECKUX KPHUBBIX
TUTPOBAHUS CWIBHBIX W CIa0BIX OJHOOCHOBHBIX IIPOTOJIHTOB.
@DaxTOpbI, BIUAIOIIME HA BEIMYUHY CKauKa HA KPHUBBIX KHUCIOTHO-
OCHOBHOTO TUTpOBaHUs. CrIOCOOBI YCTAaHOBJICHHSI KOHEYHOH TOYKH
TUTPOBaHUA. KucnoTHo-0CHOBHBIE WHIUWKATOPHI, HHTEpBaJ
Iepexofa OKpackM MHAMKAaTopa, MoKaszaTenb TuTpoBaHus (pT).
[IpaBuno BeIOOpa WHAMKATOpa M KOHKPETHOTO  CIydas
TUTpOBaHUA. [IpakTHyeckoe NPHUMEHEHUE PEAKLUUN KHCIOTHO-
OCHOBHOT'O B3auMojeicTBusl. [loTeHunoMeTpuueckoe TUTPOBaHUE
Ha OCHOBE peakUUd KHUCIOTHO-OCHOBHOTO B3aUMOJEHUCTBUS.
WuankaTopHble MOTPEMIHOCTH U UX OLICHKA.

2.4, AHaNUTHUYECKHE pEaKUMH  KOMIUICKCOOOpa3oBaHHMS U
OCaXXJICHUS B KOJIMYCCTBCHHOM XMMHWUYCCKOM aHaJIN3C.
Hcnonb3oBaHue KOMILIEKCOOOpPAa30BaHUsI B XMMHUECKOM aHajH3e.
Heopranuueckue u opraHuueckue aurasjpl. KoMIIEKCOHBI U HX
CBOMCTBA. YCIOBHBIE KOHCTAHTbl YCTOMUMBOCTH KOMILJIEKCOHATOB
W UX TpaKTHYecKoe ucmonb3oBaHue. (OOOCHOBaHHE BBIOOpA
ONTUMAJIBHBIX YCIOBHH KOMIUIEKCOHOMETPUYECKOTO THUTPOBAHUS.
KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUA. DaKTOpBI,
BJIMSIIOIINE HA BEJIMYMHY CKauKa Ha KPUBBIX TUTpoBaHUS. CriocoObI
ycranosnenuss T.9. u K.T.T. MeramioxpoMHble HHIUKATOPEHI,
NPUHLOUI WX JeWcTBHs. BrpiOOp HMHAMKaTOpa Al KOHKPETHOTO
ciay4yass TUTPOBaHUSA. AHAIUTHUYECKHE BO3MOXXHOCTH METOJA
KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHUS. [Ipumenenue
KOMIUIEKCOHOB B QHAJIWTUYECKOW  XUMHM B  KauecTBe
MacKHUpYIOIIMX areHToB. IIpuMeHEeHHEe XUMHMUYECKHUX peakuui
KOMIUIEKCO00pa3oBaHusi B (POTOMETPUYECKOM aHAIM3e, B METOJE
KOHAYKTOMETPUYECKOr0 TUTpoBaHMs. Peakuum ocaxkpaeHus B




KOJIMYECTBEHHOM XHMMHYECKOM aHanmu3e. | paBUMETpHUYECKUN
anamu3. TeopeTwueckoe OOOCHOBAaHHE BBHIOOpPAa ONTHMAILHBIX
YCIIOBHI OC&KICHUS KPUCTAJUIMYCCKUX M aMOP(HBIX OCAaIKOB.
[IpumeHeHne XUMHYECKMX pPEaKLUMM OCaXIEeHUsT B METOIE
MOTCHIIMOMETPHYECKOTO TUTPOBAHHS, B METOAC TYPOUIUMETPHUH.

OcobeHnocti peaxiuii KOMILIEKCOOOpa3oBaHuUs
(xemaroobOpa3oBanusi) noHoB MetawioB ¢ DJTA. OcaaurenbHoe
TUTPOBAHUE.

2.5. AHaIMTHYECKHE pEaKIHWH OKUCICHUSA-BOCCTAHOBICHUSI B
KOJIMYECTBEHHOM XUMHYECKOM aHaJn3e.
OKHUCIUTENFHO-BOCCTAHOBUTENBHAS PEAKIUS W OKHCIUTEIHHO-
BOCCTAaHOBUTENBbHBIH  TOTeHIMan.  KoHCTaHTBI ~ paBHOBecHs
OKHCIINTEIbHO-BOCCTAHOBUTEBHBIX peakuuii. Beibop TuTpanTta n
ONTHMAIBHBIX YCJIOBUA TUTpOBaHMs. KpHBBIE OKHCIUTEIBHO-
BOCCTaHOBUTEJILHOTO THUTpOBaHUs. DakTopbl, BIHMAIOLIME Ha
BEJIMUMHY CKauyKa Ha KPUBOM THTpoBaHWs. MHIMKAIMs KOHEYHOMH
TOYKH THUTPOBAHUS XUMHUUIECKUMH U  (DU3MKO-XUMHUYECKUMH
Meronamu. IlepmaHranaromerpus. XapakTepuUCTHKa METOJA.
VYcnoBusi TpoBeAEHHUS MEPMAHTAaHATOMETPHUECKHUX OIPENCICHUI.
BemectBa, ompeznensemMbple MEPMaHTaHATOMETPUIECKIM METOIOM.
Jocrounctea " HEIOCTaTKU MeTo/a. Honomerpusi.
XapakTepucTHKa MeToJa, YCIIOBHS TIPOBEJICHUS
HOJOMETPUYECKOT0  ONpEeAeNeHus BemecTB. JlOCTOMHCTBA H
HEeIOCTaTKW  Meroja. [lpuMeHeHWe  peakuui  OKHCIICHUS-
BOCCTAHOBJICHUS B METOJI€ MOTCHIIHOMETPUIECKOTO TUTPOBAHHUS.
2.6. HonooOMenHass xpomartorpadusi B  KOJHMYECTBEHHOM
XMUMHYECKOM aHaJIN3e.

TpeOoBaHUs, TpeabABIIEMbIE K pPEAKIUIM HOHHOTO OOMEHa.
W3orepma wuoHHOro oOMeHa. BpIOOp oONTHManbHBIX —YyCIOBHH
HMOHOOOMEHHOTO paszeneHus BEILIECTB. [Ipumenenne
MOHOOOMEHHON  Xpomatorpaguu B  aHAIUTHYECKOW  XUMHHU
OpPraHMYeCKMX W HEOPraHMYEeCKUX COCOUHEHMH: pasJelieHue,
OUMCTKA, KOHIICHTPUPOBAHHUE U T.JI.

BBenenue B (M3MKO-XMMHUYECKUE
(MHCTpYMCHTAIEHBIC) METOIBI
aHanm3a

3.1. ®XMA - cocraBHasg YacTh COBPEMEHHOW aHaTUTHYECKOM
XUMHH.

Krnaccudukarms — QU3MKO-XMMUYECKMX  METOJMOB  aHaH3a.
AHanuTuYecKuid CUrHain Kak uWHQopMmaTtuBHas (QYHKIHS COCTaBa
BEIIIECTBA U €ro KojmdecTBa. [IpuMephl aHATUTUYECKUX CHTHAJIOB
u ux m3mepernii B OXMA.

3.2. MeTpoJoruiuecke OCHOBbI aHATUTUYECKUX METOJIOB.
OcHOBHbIE aHAJIMTHKO-METPOJIOTHIECKHE XapaKTEePUCTUKU
METOJIOB M PE3yJIbTaTOB aHaln3a, CHOCOObI X OIEHKHU: TMpenesn
oOHapyxeHus:, KO3(Q(HUIMEHT UYyBCTBUTEIBHOCTH, HWXKHSISI U
BEpXHss TpaHMIA JWamna3oHa ONpPENe/SIeMBbIX  COJACPXKAHUIA,
CENIeKTUBHOCTh, MPEIM3HOHHOCTh B  YCIOBUSIX  CXOAMMOCTH
(OBTOpsiIeMOCTH) M BOCIPOW3BOJMMOCTH,  IPAaBUIBHOCTb,
skcrpeccHocTh. O0o00mennsie ceenenust o 'OCT P UCO 5725
(2002).

3.3. O0mas XxapakTepucTKa CIIEKTPAIbHBIX, TEKTPOXUMUIECKAX U
Xpomarorpapueckux MeETOJ0B aHanu3a. llpencraBieHue o
(boTOMETpUYECKUX, MMOTEHUOMETPHUYECKUX METOJax aHalk3a u
HOHHOOOMEHHOM XpoMaTorpadum.

Cojep:xxaHue 3aHSITHII CEMHUHAPCKOTO TUIIA

HaumeHnoBaHue TeM (pa3/iesioB)

Tun Conepma}me 3aHATHH CEMHMHAPCKOIro TUIIA

WnenTnduxanus MOHOB 3IEMEHTOB
B pacTBOpax

JIP | NnenTudukanus MHAMBUAYaIbHBIX KATHOHOB B PaCTBODE.
Wnentndukanms 2-x MHIAMBUAYaJbHBIX CYXHX COJIEH,
00pa30BaHHBIX OAHUM U3 M3y4aeMbIX KaTHOHOB U OJIHUM
13 U3y4aeMbIX aHHOHOB.

KomnaecTBeHHBIN XHMHAYECKUH
aHaJIN3

JIP KomnuecTBeHHBIT XWMHYCCKMH aHaIM3 Ha OCHOBE
peakuui KHCJIOTHO-OCHOBHOT'O B3aUMOJIEUCTBHSI.
KucnorHo-ocHOBHOE TUTPOBAHHUE. IIpurorosnenue




cragaapTHex pactBopoB HCI 1 Na2B407-10 H20.
KHCIOTHO-OCHOBHOE ~ THUTPOBaHHE. CranmapTu3aius
pactBopa HCl mo pacTBOpy mEepBHYHOIO CTaHAapTa
Na2B407-10 H20.

KucmoTHo-ocHOBHOE TUTPOBAHUE. OmnpenencHre
coJiepKaHus AeKaruaparakapOoHaTa HaTpus B 00pasIie.
HpHMeHeHI/Ie CHUHTCTUUYCCKUX I/IOHOO6M€HHI/IKOB IS
KOJIMYCCTBEHHOTO  OMPEICICHHUS  COJCH  Pa3IUYHBIX
METAJJIOB B paCTBOpax.
KonuuecTBeHHBIN  XMMHUYECKHUI
AHATTUTUYCCKHUX peaxmmit
[IpuroroBneHne CTaHAAPTHBIX PacTBOPOB
ZnSO4.

KommnekconomeTprudeckoe TuTpoBanne. CTaHaapTH3aus
pactBopa DATA.

Kommiekconomerpudyeckoe TtutpoBanue. OmnpenencHue
collep KaHus COJIeH Pa3IMYHBIX METAJUIOB B PACTBOPE.
OrnpeneneHne KECTKOCTU BOIBI

aHaJIM3 Ha OCHOBC

KOMHHCKCOO6pa3OBaHI/Iﬂ.
SATA n

KonuuecTBeHHBI XMMHUYECKHA aHalIM3 Ha  OCHOBE
AQHAJMTHYCCKUX PEAKIUH  OKHCIICHUSI-BOCCTAHOBIICHUSI.
[Tepmanranaromerpus. IlpurorosiaeHue  CTaHAAPTHBIX
pactBopoB KMnO4 nu (NH4)2C204-H20.
Ilepmanranaromerpus. CranpapTuzanus pacTBopa
KMnO4 mno pactBopy  MEpBHYHOIO  CTaHjapra
(NH4)2C204-H20.

[lepmanranaromeTpus. Omnpenenenue COJIepKAHUSA
cynbdara xene3a(ll) B pactBope.

Homomerpus. OmperneneHne coaepkaHust — cyibdara

memu(1l) B pactBope.

(MHCTpYMEHTAJIbHBIE) METOJIBI aHAJIH3a

3. | Beenenne B ¢usuko-xumuueckue | JIP | doTomerpuueckoe onpeneneHne cojaeld Menu B pacTBOpax
(MHCTpYyMEHTAJIbHBIE) METOBI Ha OCHOBE AQHATUTHYECKHIX peaxmui
aHanmmM3a KOMIUIEKCOO0pa3oBaHusl.

[ToTreHnmomMeTprUecKoe TUTPOBAHKE BEIIECTB HAa OCHOBE
KHCJIOTHO-OCHOBHOT'O B3aHMOICHCTBHSI.
Coaep:xkanue caMOCTOSATEIbHOH padoThl
Ne .
w/n HaumeHnoBanme Tem (pa3aesoB) Copep:xaHue caMOCTOSATEIbHOM PadoThI

1. | WnenTudukanus WOHOB 3yieMeHTOB B | [loBTOpeHHWe  NEKIMOHHOTO Marepmana. [loaroTtoBka K
pacTBopax nmabopaTopHEIM paboTaM

2. | KonnuectBeHHblil xumudeckuii ananu3 | [loBropenune  JekuuoHHOro Marepuana. llogroroBka K

J1a00paTOPHBIM paboTamM
3. | Beenenne B ¢usuko-xumudeckue | [loBropeHne JneKIMOHHOTO  Marepuana. IloaroroBka K

J1a00paToOpHBIM paboTaM

3. OueHouyHble MaTepuajbl AJsl TPOBeJeHUS] TEKYIero KOHTPOJISA YCINeBAeMOCTH M
NMPOMEKYTOYHOM aTTeCTAMHM 00y4aloIHUXCs M0 JUCHUILINHE (MOIYJII0)

[lo nucuumuube (MOIYJIO) HPETyCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS KadyecTBa
OCBOEHHUS:
TEKYIIUH KOHTPOJb YCIIEBAEMOCTH;

MIPOMEXKYTOUHAs aTTecTalus 00y4aroIuXcst Mo AUCUUIUIMHE (MOJYJIIO).

3.1. OneHoyHble MaTepHaJbl IS INPOBeJCHUs] TeKylled aTTrecTAalMy 10 JMCHUILIHHE

(MoxyJi10)
Ne | Kontposmpyemble TeMbl (pa3aesibl) HaunmeHoBaHHeE OLIECHOYHOI'O CpeACTBA
n/n
1. | MnenTudukanys HOHOB MJIEMESHTOB B paCTBOPax Keiicel. KoHTpOabpHas pabora.
2. | KomnuecTBeHHBIH XUMUYECKUMA aHAIIN3 Keiicel. KoHTpOabpHas pabora.
3. | Benenne B ¢uzuKo-xuMuueckue (MHCTpyMeHTanbHble) | Kelicsl. KontponbsHas padora.

MCTOAbI aHaJIM3a

3.1.1 TunoBble KOHTPOJIbHBbIE 3aJaHUS WM NHbIE MATEPHAJIbl, He00X0AUMBbIE /ISl OLEHKH
3HAHWI, YMEHU, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B NMpoLecce TeKYIero KOHTPOJIst
ycrneBaeMoCcTH



Keiicol (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)
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[IpuBenure ypaBHEHHMS peakUMid HACHTU(UKALMK aleraTa CBHUHLA. YKaXuTe
aHanuTHyeckue d(p(GeKTsl peaxiuii, 0COOeHHOCTH UX BbINONHEeHUsA. K  Kkakum
AQHAIMTHUYECKUM TpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJIA?
VYKaxure TpYNINOBOM pPEareHT, aHaIUTUYeCKUH SPGEeKT npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBeaure ypaBHEHHMs peakuuil wuaeHTUGUKAMKU Xjopuaa xkenesa (). Ykaxure
aHanuTrueckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMoJHEHHA. K Kakum
AHAIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTUYecKui >(dexkT mnpu AelCTBUH TPYNIOBOTO
peareHra.

[IpuBenure ypaBHEHMsI peakUUi WACHTU(UKALMM HUTpaTa aJTIOMUHUS. YKaXuTe
aHanuTHyeckue d(p(eKTsl peaxiuii, 0cOOeHHOCTH UX BbIMONHEeHUsA. K  Kkakum
AHAIMTHUYECKUM TpPYIIaM OTHOCSATCA KaTHOH M AHWOH, BXOJAINIME B COCTaB COJIN?
YKaxure TpYNIOBOM pPEareHT, aHaIUTUYeCKUH 3PQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBeaure ypaBHEHUS peakiMid HAeHTH(UKauuu cyinbdata Xpoma. YKaxHUTe
aHanmuTrueckue dS(PQeKThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHUA. K Kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJH?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHUYecKud 3(deKkT mnpu AelCTBUH TPYNIOBOTO
peareHra.

[IpuBenure ypaBHEHUS peakuuid UACHTUDUKALMM XJIOpUJA HHKENId. YKaxuTe
aHanuTHdeckue d(p(GeKTsl peaxiuii, 0coOeHHOCTH UX BbIMONHEeHUsA. K  Kkakum
AHAIMTHUYECKUM TpPYIIaM OTHOCSATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJA?
VYKaxure TpYNIOBOM pPEareHT, aHaIUTUYeCKUH SPQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBeauTe ypaBHEHUS peakUUil WACHTUQHUKAIMKM  alerata MeAu. Y KaKuTe
aHanmuTrueckue dS(PQeKThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHA. K Kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTUYecKui 3(dexkT mnpu AelCTBUM TPYNIOBOTO
peareHra.

[IpuBenure ypaBHEHHs] peakuuil UISHTHU(PUKAUU HUTpaTa KoOambTa. YKaXKuTe
aHanuTHyeckue d(p(eKTsl peaxiuii, O0COOEHHOCTH UX BbINOJHEeHUsA. K  Kkakum
AHAIMTUYECKUM TpPYIIaM OTHOCSATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJA?
VYKaxure TpYNIOBOM pPEareHT, aHaIUTU4YeCKUH SPQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBeaure ypaBHEHUS peakuuid wuIeHTHU(UKAaUUU HaTpusi (Qocdara. Ykaxure
aHanmuTHueckue dS(PQeKThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHA. K Kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTUYecKui 3(QexkT mnpu AeHCTBUH TPYyNIOBOTO
peareHra.

[IpuBenure ypaBHeHUs peakuuil uAeHTUGUKAUUKU Oapus HUTpara. YKaxKuTe
aHanuTHyeckue d(p(deKTsl peakiuii, 0COOeHHOCTH UX BbINONHEeHUS. K  Kkakum
AHAIMTUYECKUM TpPYIIaM OTHOCATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJIN?
VYKaxure TpYNINOBOM pPEareHT, aHaIUTU4YeCKUH 3PQEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenute ypaBHEHHMS peakiuil HACHTU(UKAUMK MapraHia cyibdara. YKaxuTe
aHanmuTHueckue dS(PQeKThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHA. K Kkakum
AHAIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHUYecKui >(QexkT mnpu AeHCTBUM TPYNIOBOTO
peareHra.

[IpuBenure ypaBHeHHsI peakuuil uAeHTHQUKAMK cepeOpa HUTpara. YKaxHTe
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aHanuTHyeckue d(pGeKTsl peakiuii, O0CcOOeHHOCTH UX BbINONHEeHUA. K Kakum
AHAIMTHUYECKUM TpPYIIaM OTHOCATCA KaTHOH M AHWOH, BXOJAINIME B COCTaB COJIN?
VYKaxure TpYNINOBOM pPEareHT, aHaIUTUYeCKUHd 3PQPEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenure ypaBHEHMS peakiui HACHTU(UKAUK OpoMUAa LUHKA. YKaXUTe
aHanuTrueckue dS(PQeKThl peakiuii, OCOOCHHOCTM WX BbIMoOJHEHHA. K Kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHUYecKui >(deKkT mnpu AelCTBUH TPYyNIOBOTO
peareHra.

[IpuBenure ypaBHeHus peakuud wuaeHTuduxkanuu prytu nHutpata (II). Ykaxure
aHanuTHdeckue d(p(GeKTsl peaxiuii, 0coOeHHOCTH UX BbIMONHEeHUsA. K  Kkakum
AHAIMTHUYECKUM TpPYIIaM OTHOCSATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJIN?
VYKaxure TpYNINOBOM pPEareHT, aHaIUTUYeCKUH SPQPEeKT Npu ASUCTBHUHM TPYHIIOBOTO
peareHra.

[lpuBeaute ypaBHEHUMs peakuui uACHTUPUKAMKU skene3a cynbpara (II). Yxkaxute
aHanmuTrueckue dS(PQeKThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHA. K Kakum
AHAIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTUdecKui 3(deKkT mnpu AeHCTBUH TPYNIOBOTO
peareHra.

[IpuBenure ypaBHeHMsI peakUUil WACHTU(UKALMM HATpUs THUOCYJIb(paTa. YKaxuTe
aHanuTHyeckue d(p(eKTsl peaxiuii, O0COOEHHOCTH UX BbINOJHEeHUsA. K  Kkakum
AHAIMTUYECKUM TpPYIIaM OTHOCSATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJA?
VYKaxure TpYNIOBOM pPEareHT, aHaIUTUYeCKUH SPQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBeauTe ypaBHEHUS peakUUil WACHTUQHUKAIMM Kaldusg CyJabQUTa. YKaKuTe
aHanmuTHueckue dS(PQeKThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHA. K Kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTUYecKui 3(QexkT mnpu AeHCTBUH TPYyNIOBOTO
peareHra.

[IpuBenure ypaBHEHMsI peakUMi WACHTU(DUKALIUM HATPUS aApPCEHHUTA. Y KAKUTE
aHanuTHyeckue d(p(deKTsl peakiuii, 0COOeHHOCTH UX BbINONHEeHUS. K  Kkakum
AQHAIMTHUYECKUM TpPYIIaM OTHOCSATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJN?
VYKaxure TpYNINOBOM pPEareHT, aHaIUTU4YeCKUH 3PQEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHra.

[lpuBenuTe ypaBHEHHMS peakUii HICHTU(UKAUKN aMMOHHS cyinbduoa. YKaxure
aHanmuTHueckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHUA. K Kakum
AHAIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJH?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHUYecKui >(QexkT mnpu AeHCTBUM TPYNIOBOTO
peareHra.

[IpuBenure ypaBHEHHMsI peakUuil UIACHTU(PUKAIMK HATpUi apceHaTa. YKaxuTe
aHanuTHdeckue d(p(GeKTsl peaxiuii, 0coOeHHOCTH UX BbIMONHEeHUsA. K  Kkakum
AHAIMTUYECKUM TpPYIIaM OTHOCSATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJIA?
VYKaxure TpYNIOBOM pPEareHT, aHaIUTUYeCKUH SPQEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHra.

[lpuBeauTe ypaBHEHHMs peakUUil WACHTH(PHUKAIMA aMMOHHUS pOJAHMIA. Y KaKUTe
aHanmuTrueckue dS(PQeKThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHA. K Kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHUYecKui 3(dexkT mnpu AeiCTBUH TPYNIOBOTO
peareHra.

[IpuBenure ypaBHEHHs peakuuid HASHTUGUKALUK Kaiblus OpoMuaa. YKaxuTe
aHanuTHyeckue d(p(deKTsl peaxiuii, O0COOeHHOCTH UX BbINONHEeHUsA. K  Kkakum
AHAIMTUYECKUM TpPYIIaM OTHOCSATCS KaTHOH M AHWOH, BXOJAIIME B COCTaB COJIN?
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VYKaxure TpYNIOBOM pPEareHT, aHaIUTUYeCKUH SPQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHTa.

[lpuBeauTe ypaBHEHHs peakUWd UIACHTUGUKAIMM KaIdsid HMOAWTA. Y KAKUTE
aHanuTrueckue dS(PQexThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHA. K kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTHUYecKud 3(dexkT mnpu AelCTBUH TPYNIOBOTO
peareHTa.

[IpuBenure ypaBHEHHs peakuuil MISHTUQUKAMU XJIOpHAa KaaMHs. YKaxKuTe
aHanuTHyeckue d(p(eKTsl peaxiuii, 0coOeHHOCTH UX BbIMONHEeHUsA. K kakum
aHAJIMTUYECKUM TpYIIaM OTHOCATCS KAaTMOH M aHHWOH, BXOJSIIHME B COCTaB COJH?
VYKaxure TpYNIOBOM pPEareHT, aHaIUTUYeCKUH SPQPEeKT Npu ASUCTBHUH TPYHIIOBOTO
peareHTa.

[lpuBeaure ypaBHEHHs peakUuil MICHTU(UKAMM HUTPUTA HATpUsA. YKaKUTE
aHanuTrueckue dS(PQeKThl peakiuii, OCOOCHHOCTH WX BbIMOJHEHHA. K Kakum
AHAIMTUYECKUM TpYIIIaM OTHOCATCS KAaTMOH M AaHHWOH, BXOZSIIHME B COCTAaB COJM?
VYkaxuTe TPYNIOBOM peareHT, aHaduTUYecKui 3(QexkT mnpu AeHCTBUH TPYyNIOBOTO
peareHTa.

[IpuBenure ypaBHEHHS peakUUd UICHTUPHUKAMU HUTpaTa CTPOHLUSA. YKaXKuTe
aHanuTHyeckue d(p(eKTsl peaxiuii, O0COOeHHOCTH UX BbIMONHEeHUsA. K  Kkakum
aHAJIMTUYECKUM TpYIIaM OTHOCSATCS KAaTMOH M AaHHWOH, BXOJSIIME B COCTaB COJH?
VYKaxure TpYNINOBOM pPEareHT, aHaIUTU4YeCKUH 3PQEeKT Npu ASUCTBHUH T'PYHIIOBOTO
peareHTa.

B kxakom oTHommeHnu HeoOxoammo cmemath 14%-ueiii u 56%-Hb1l pactBop H2SOA4,
YyTOOBI TPUTOTOBUTH 20%-HBII PacTBOP CEPHOU KUCIOTHI.

Paccuuraiite THTp pacTBOpa, eciu B 25 cm3 Haxoaured 0,5 r NaOH.

Hagecky Na,C,04 0.3580 r pactBopunu B 00beme 100 cm®. Ha turposanue 20,00 cm’
TIOJIyYEHHOTO pacTBopa B cpeaHeM HyxkHO 21,20 cm’ pactBopa KMnO,.Onpenenents
MOJISIPHYIO KOHIICHTPALUIO SKBUBAJIEHTOB U TUTP pactBopa KMnO,

B 750 r Bomel pactBopeHo 50 r conu. Omnpenenure maccoByro 4acTh (%) coinu B
pacTBope.

Onpenenutbs MaccoByto 4acTh (%) MOTepu B TJIMHE NPH NPOKAIMBAHUM, €CIM Macca
HABECKM K ITPOKaIMBaHUIO paBHa 1,9126 r, a macca nocie npokanuanus 1,7412 r.

[Tpu mpokanuBanuu 0,7562 r u ruapokcuga amomunus Al(OH); momyuyeno 0,3845 r
okcuna amromunusg AlLO; . Onpenenuue maccoByto yactuity (%) Al,Os B oOpa3ire.
Omnpenenure kakas Macca Kl maxomurcs B 200 ¢cM’ pacTBOpa, €CIM TUTP €ro0 paBeH
0,0166 r/cm’

Tutp pactBopa Ca(OH), pasen 0,003705 r/cm’. Halizure MOISPHYIO KOHIIEHTPALUIO C
(Ca(OH),) u monspuyto koHUeHTpaluio skBuBasieHToB C(1/ZCa(OH),).

[TocuuTaiite TUTp pacTBOpa, eciu B 25 cm® comepxkurca 0,5 r NaOH. 10.Monspuas
koHueHTparus skBuBangeHToB C(1/2 H.SO4) = 0,05 momns/m.

Kakoe cootHomennn HeoOxomumo u3MeHHUTh 14%-Hbiid U 56%-Hb1l pactBop H>SO.,
YTOOBI TPUTOTOBUTH 20%-HBIi pacTBOP CEPHOM KUCIOTHI.

Onpenenure MOJSIPHYHO KOHIEHTPALMIO SKBUBAJIECHTOB pPACTBOPA, €CIM B PAcTBOPE
coaepxutcs 24 T kapoonara kanus K,CO;.

Omnpenenure maccoByro 4acTh (%) moTepu INpu NPOKAJIMBAHWU IJIMHBI, €CIM Macca
HaBECKHU J10 MpoKaibIiBaHWsA paBHa 1,9126 r, a Macca HaBeCKM MOCIE MPOKAJIBIBAHUSA —
1,7412 r.

B 750 r Bomwl pactBopeHo 50 r conu. Ompenenure maccoByio uacth (%) comu B
pacTBope.

HysxHo npurotoButs 25% - Helii pactBop U3 60%-noro pacteopa H,SO,

Monsipaast koHueHTpanus 3kBuBaneHToB C(1/2 H>SO,) = 0,05 mons/n. Onpenenauts TUTP
Y MOJISIPHYIO KOHIIeHTpauuio pactsopa H>SO4



41. Onpenenure MOJSAPHYKO KOHIIEHTPAIMIO PACTBOPa CEPHOM KUCIOTHI, eciu B 100 cm’
3TOTO pactBopa comepxutcs 4,9 r 6e3poanoit H,SO4.

42. Onpenenuts kakas macca Kl maxomurcs B 200 cM’ pacTBOpa, €Ciid THTP €r0 pPaBeH
0,0166 r/cm?.

43. 3 HaBecku KapOoHaTtHOW mopoabl Maccoil 0,5014 r mocie HECKONbKHX Oneparuii
nosydeHo 0,6497 r rpaBumerpuueckoir popmer CaSO,4. PaccumraiiTe MaccoByr 4acTh
(%) CaCOs B obpasiie.

44. Hyxwuo npurotoButs 100 ms 10%-Horo pactBopa BaCl..

45.B 50 r pactBopa conepxurcs 2,5 r ruapokcuaa kanus KOH. Onpenennts MaccoByro
oo KOH (%).

46. Onpenennure MacCcoOBYIO JOJIO NMOTEPh MPH NPOKAIMBAHUM IJIMHBI, €CIIM Macca HaBECKU
1o mpokanuBanus Obuta 1,9126 r, Mmacca HaBecku mociie mpokaymBanus — 1,7412 r.

47. Ckonbko rpammoB KMnOy4 Hano B3saTh i npurotosieHus 2,00 1 pactBopa ¢ TUTPOM
0,003510 r/mn?

48. Ha TurpoBanue 0,0244 1 H,C,04*2H,OuzpacxogoBano 19,50 wmi  pactBopa
KMnO,.Beraucnure HopMaJIbHOCTB U TUTP pacTtBopa KMnO..

49. Cxonbko rpaMmoB Na,S,03;*5H,Onano B3sa1h 11t npurorosnenus 2,00 i 0,021 pactBopa
THOCY/Ib(aTa HaTpus?

KonTpoJbHblii padoTa
Tema 1. IIpumepsl BOIPOCOB K KOHTPOJIbHOM padore Ne 1.
Bonpoc 1.1.

1. B pactBOpe Kakoro peareHra ciemnyet pactBopuTh ocanok Cas(POs), nis onpenenenus B
Hem roHos Ca*™?

2. Kaxkoe ycnoBue HY)KHO OOeCmedWTh, YTOOBI JCHCTBHEM THIApaTa aMMHaKa pa3leiuTh
CMECh KaTHOHOB HMKEJIA U ATFOMUHUS?

Bonpoc 1.2.

1. Kakyto ¢hopMmyiy HY»KHO HCIIOJIb30BaTh Ui pacyeta pH B pacTBOpe yKCYCHOW KUCIOTHI?

2. Tlo kaxoii popMmyJsie pacCUMTHIBAIOT KOHIEHTPALIMIO HOHOB BOJIOPO/a B BOJJHOM PacTBOpe
ruapodocdarta HaTpus?

Bonpoc 1.3.

1. Kakoif u3 aHMOHOB — oOkcaiar, (ocdar i (GTOpUA NMPU MPOUYUX PABHBIX YCIOBHSIX
o0ecrieunBaeT HAMOOJIBIIIYIO TIOJTHOTY OCAK/ICHUS HOHOB Oapusi?

2. Kakoit u3 katnoHoB — Ba®", Ag’, Fe’* - Gyzmer ocaxaen Hanboiiee MOIHO TPHU JACHCTBHU
¢docdara HaTpHs HA pacTBOP €ro coyn?

Tema 2. I[Ipumepbl BONPOCOB K KOHTPOJILHOM padoTe Ne 2.
Bomnpoc 2.1.

1. C xakum mnaAuKatopoM MokHO ortuTpoBaTh 0,1000 M pactBop H;PO4 no NaH.PO,?
OTBeT NOATBEPAUTE PACUETOM.

2. Kaxoil nHAMKATOp CleAyeT MCIOJIb30BaTh NPHU OINPENEICHUM COAEPKAHUSA T'MAPOKCHIA
HaTpus, €CIIM B pacTBOpe MPHUCYTCTBYeT aueraT Hartpus? OTBET MNOATBEpAUTE
COOTBETCTBYIOIIMMH YPAaBHEHUSMU PEAKIIMH U PACUETAMH.

Bomnpoc 2.2.

1. Tlo xakoil opmyie pacCUUTBHIBAIOT KOJUYECTBO MOJIb SKBHBAJICHTa MOHA aMMOHHMS IMPH
ero ompezaeneHun ¢GopManbaeruaibiM  MetogoMm? [lpuBeaure ypaBHEHMs peaklu,
WUTIOCTPUPYIOLINX CXEMY TUTPOBAHMSL.

2. TutpyloT cMmech THIpOKcHIa HaTpusi M Kapbonata Hatpus pactBopom HCl c
MH/IMKaTOPOM METHJIOBBIM OpaHXeBbIM. Kakue KOMIOHEHTHI CMECTH NpH 3TOM OyIyT
OTTUTPOBBIBaThCS? OTBET MOATBEPAUTE YPAaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHX
peaKuuid.

Bomnpoc 2.3.

1. Paccumrats tuTp pactBopa H,SO, mo NaOH (7(H,SO4/NaOH)), ecnu ¢ (1/2 H,SO4) =

0,1000 momb-3kB/1. M(NaOH) = = 40 r/mMmo0nb.
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2. Haecky NaOH 1,5238 1, 3arpssnennyio kapOonatom (Na,COs), pactBOpuiIM U
pazbaBuwin qucTHUIMpoBaHHOU Bogo 10 100 mut B MepHo# konbOe. Ha Turposanue 10,00
MJI TIOJY4EHHOTO PAacTBOpa C MHAMKATOPOM METWJIOBBIM OpaH)KEBBIM MHOTPEOOBAIOCh
22,53 ma pactBopa HCI ¢ T (HCI) = 0,003650 r/mn. Ha TutpoBaHue Takoro ke oobema
pactBopa ¢ uHAuKaTopoM ¢enondranenHom norpedosaiocsk 18,50 mn HCl. Paccunrats
npoueHTHoe coaepxanne Na,CO; B NaOH.
Tema 3. I[Ipumepbl BONPOCOB K KOHTPOJILHOM padoTe Ne 3.
Bonpoc 3.1.
1. Hanumwmre Qopmyiy ans pacueTa OKHMCIMTEIbHO-BOCCTAHOBHTEIBHOTO MOTEHIMAIa B
TOYKE HKBHUBAJIEHTHOCTH. YeMy paBHO 3HAUEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
MOTEHIMa’da B TOYKE SKBHBaJIeHTHOCTU mpu TuTpoBanuu 0,05 H. pactBopa I, 0,05 H.

0 0
E. ,=054B,aE; ., ,»=0,09B
pactBopoM Na,S,0;, ecin e 192 ? OTBeT MOATBEpPAMTE

pacy€éToM M 3alUIINTE YPaBHEHHS COOTBETCTBYIOIIEH XHWMHMUYECKOW peakIuu U

MOJTypeaKIuid, 1300pa3uTe X01 KPUBOM TUTPOBAHHMSL.

2. Hamummre Qopmyny s pacdera pealbHOTO OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
noteHuuana ot pH pactBopa. Yemy paBHO 3HayeHHE pEaJbHOIO OKHCIUTEIBHO-
BOCCTAHOBUTEIBHOIO MOTEHIMAJa MOIYpPEaKIIMK BOCCTAHOBJIEHUS MEPOKCHIA BOJOPOJA
npu pH 4?7 OTBeT noATBEpAUTE PACUETOM.

Bomnpoc 3.2.

1. Mlo «xakoW (opmyne pacCUMTHIBAIOT 3HAUYEHHE  PEATBbHOIO  OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHOTO MOTEHIIMATa MOJypeaKkluu, €Clii OKUCIeHHas (opMa y4yacTBYET B
NOOOYHOM peakiuu KoMmIulekcooOpa3zoBanus. OTBET TOATBEPAUTE YPaBHEHUSIMH
XUMUYECKUX PEAKIUHN U TOJypEeaKIuii Ha KOHKPETHOM IIPUMEDE.

2. Kak BpluucnaoT uuciao moned  skBuBaieHta K,Cr,O; 1npu  omnpeneineHuu
noJioMeTpudYeckuM MeToioM? OTBET NOATBEPAUTE YPABHEHUSMH COOTBETCTBYIOIIMX
XMUMUYECKUX peakimuid u mnomypeakiuid. llpeanmoxure (U3NKO-XUMHUYECKHH METOH
OnpeieNIeHUs] KOHLIEHTpauu JUXpomaTa Kajausi B pacTBOpE.

Bonpoc 3.3.

1. Omnpenenenue  conmepxkanus  >kene3a(Il) B pacTBope  mpoOBOASAT  METOAOM
MOTEHIMOMETPUYECKOro THUTpoBaHMs. CKOJIBKO JKeJIe3a COAEPXKHUT o0pasel, eciu
HaBecka 3Toro obpasmna maccoit 0,1700 T mociie pacTBOpEeHUs U BOCCTAHOBIICHHUS XKee3a
1o xene3a (II) orrutposana 8,40 mn pactBopa mepmanranata kanus ¢ 7(KMnO4/Fe) =
0,006200 r/mn?

2. OOBsICHUTE NMPHUHIUI HOHHOTO oOMeHa. IlpuBeanTe ypaBHEHUS] XMMHYECKHX pPEaKIUi.
[lepeuncnure n3BeCTHBIE BaM TUITBI HOHOOOMEHHUKOB.

3.1.2. MeTtoauueckue MaTepHaJbl, OIpeAe/sONe NPOULEeAYPbl OLECHHWBAHUS 3HAHWIA,
YMeHHUil, HABBIKOB W (WJIH) ONBITA /AeATEJLHOCTH B XO0J€ TeKYylero KOHTPOJIsA
ycneBaeMoCTH

Keiicbl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

OOyuaromuiics JODKEH YMETh BBIJICIMTH OCHOBHBIE IIOJIOKEHUS M3 TEKCTa 3aJauH,
KOTOpBIE TPEOYIOT aHAIM3a U CIIyXKaT YCIOBUAMHU perieHus. Mcxo/is U3 moCcTaBIeHHOTO BOIIpoca
B 3aJla4e, MONBITaThCS MAKCHMaJIbHO TOYHO OIPEAEIUTHh MPOOJIEMY U COOTBETCTBEHHO PEIIUTH
ee.

3amaun MOTYT pemIaThCsl YCTHO W/WIM MUChbMEHHO. [Ipu pemieHnn 3a1ad Takke BaskKHO
MpaBWIbHO CGOPMYIHUPOBATh M 3amucaTh BOMPOCHl, HayMHasg C Oojee OOMMX W, KOHYas
YaCTHBIMM.

Kpumepuu oyenusanusi — OleHKa yUUTBHIBAET METO/BI M CPEICTBA, UCIIOJIB30BAHHBIE TIPH
peLIeHUH CUTYaIlMOHHOM, TPOOJIEMHO 3a/1a4H.

OueHka «omauuHO» CTaBUTCS B ciyyae, Korja OOydaroluiicsi BBHITIOJHHWI 3a/laHue
(pemmn 3a1auy), UCIONIB3Ys B IIOJTHOM 00BbEME TEOPETHUUECKNE 3HAHUS U NTPAKTUUYECKUE HABBIKH,
MOJTyYeHHBIE B Mpoliecce 00yUueHusl.
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OreHka «xopouioy CTaBUTCS, €CIU 00yYaroIIUiCs B 1I€JIOM BBIIIOJIHHUI BCE TPpeOOBaHUS,
HO HE COBCEM YETKO OIpeleisieTcss Omnopa Ha TEOPETUYECKHE TOJIOKEHHSI, H3JI0KEHHbIE B
Hay4yHOW JIUTEpaType MO AAHHOMY BOIIPOCY.

OrueHka «yoognemseopumenvbHo» CTaBUTCS, €CIU 00yUaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pE3yJIbTAThI B IIPOLIECCE PELICHMS 3a4aUH.

OueHka «HeyoognemseopumenbHoy» CTaBUTCA, €CIU O0ydYarolMiics HE BBIIOJHWI BCE
TpeGoBaHusI.

KounTtpoubHas padora

OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenuseanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3PEHHS, CaMOCTOsATENbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHUX OIIHNOOK.

OueHka «omauyHo» CTaBUTCS B Cllydae, KOTJa COOJII0/IeHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €Ci 00y4arolIMics TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOIMYyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremeopumenbHoy CTaBUTCS, €cCld OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETaJel, T0MYyCKaeT HETOYHOCTH, HEOCTATOYHO
MpaBWIbHbIE (OPMYIUPOBKH, HApylIaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3blBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHAIU30M,
apryMeHTalnuei 1 BbIBOJaMH.

OneHka «HeyoosnemeopumenbHoy CTaBUTCS, €ClIM OOydalolMHCS He OTBeYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

3.2. OueHo4HbIe MAaTEPHAJIbI JIs1 IPOBEACHHUS IIPOMEKYTOYHON aTTeCTalluH
3.2.1. Kputepuu oueHKH pe3yJibTaTOB 00yUeHUs M0 TUCIUILJIMHE (MOTYJII0)

MIxana PesyabTaTsl
Iloxa3aTenn oneHMBaAHMS Pe3yIbTATOB 00yYeHHA
OLICHHBaHHS o0y4eHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCIIEIOBATEIBHO U IPAMOTHO €r0 M3JIaraeT, ONUpPasCh HA 3HAHHS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEpaTyphl,

- Ha OCHOBE CHCTEMHBIX HAay4HBIX 3HAHWH JeNaeT KBaIM(UIMPOBaHHBIC
BBIBOJIbI M 00001IIeHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - o0ydJaromuiics yMeeT CaMOCTOSITENIbHO M INPaBUJIBHO peliath y4eOHO-
npodecCHOHANbHBIE — 3aJaud  WIA  33JIaHWs, YBEPEHHO, JIOTHYHO,
MOCJIE/IOBATENILHO M apIYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCIIOIb3Ys
Hay4YHBIC TTIOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bnaneer: - oOydaromuiicsi BIaJeeT panuoHAIBLHBIMA METOJIaMHU (C HCIIOJIb30BaHHEM
palMOHATBHBIX METOJAWK) PEIICHUS CIOXKHBIX MPOPECCHOHANBHBIX 3a/1ad,
MPE/ICTaBICHHBIX JICTOBBIMUA UTPAaMH, KeHcaMHy | T.JI.;

[pu penieHnu MPOAEMOHCTPUPOBAI HABBIKU

- BBIJICJICHUSA TJIABHOTO,

- CBSI3KOW TEOPETHUYECKHX MOJOXKEHHH C TPeOOBAaHHUSIMHU PYKOBOMISIINX
JIOKyMEHTOB,

- M3JI0)KEHMS MBICIIEH B JIOTHYECKON TOCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTENIFHOTO aHaju3a (haKTbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM PAa3BUTUM.

XOPOIIO 3Haer: - oOyyaromuiics TBEpJO YCBOWJ MaTepuaj, AOCTaTOYHO TPaMOTHO €ro
W3JIaraer, OnMpasCh Ha 3HAHUSI OCHOBHOM M JOTIOJHUTENILHOM JIUTEpaTyphl,
- 3arpynHsercss B (OpPMYyJIHMPOBAaHUM KBATH(UIMPOBAHHBIX BBIBOJIOB U
00001IeHNiI, ONepUpyeT KareropusMd W MOHSITUSMH, HO HE BCerjaa
PaBUIIbHO UX BEPUPHUIIUPYET.

Ywmeer: - 00ydaloIIHiicsl yMEET CaMOCTOSITENILHO ¥ B OCHOBHOM NPABUIILHO PEIIATh
yueOHO-TIpoecCHOHATIbHBIE 33/1a4d WJIM 33/1aHHs, YBEPEHHO, JIOTMYHO,
MOCJIE/IOBATENIbHO M apryMEHTHPOBAaHO H3JlaraTh CBOE pelIeHHE, HE B
MOJHOM MEPE HCHOJb3Yys HAYYHBIC MOHATHUA U CCBIJIKKM Ha HOPMATUBHYIO
0asy.
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Bnaneer: - o0ydJarouIiiics B [EJIOM BIAICeT PAlMOHATBHBIMA METOAAMH DPELICHUS
CJIOKHBIX l'IpO(i)eCCI/IOHaIlI)HBIX 3aJa4, MpE€ACTAaBJIICHHBIX JACJIOBBIMH UT'PaAMU,
KelicaMu 1 T.1.;

I[Ipn permeHun CMOT TIPOIEMOHCTPHPOBATH TOCTATOYHOCTH, HO HE
TyOWHHOCTH HABBIKOB,

- BBIJICJICHMS TJIABHOTO,

- U3JIOKCHHS MBICIICH B JIOTHUCCKOM MOCJICA0BATCIIBHOCTH,

- CBS3KM TCOPETUYCCKUX TMOJOXKCHUN C TPCOOBAHHUSIMHU PYKOBOJSIINX
JIOKYMEHTOB,

- CaMOCTOATEIHHOTO aHanu3a (akKThl, COOBITHIA, SBIECHUM, MPOIIECCOB B MX
B3aMMOCBSI3U M TUAICKTHUECKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - 00yJaromuiicsi OpUCHTUPYETCS B MaTepHaie, OJHAKO 3aTPyIHSACTCS B €ro
PUTEJIBHO W3J105KEHUU,

- TIOKa3blBacT HEJOCTaTOYHOCTb 3HAHWI OCHOBHOW W JIONOJHHUTEIBHOU
JIUTEPaTyPBI;

- c1abo apryMeHTHPYET Hay4HbIE ITOJIOKEHHSL;

- IPAKTHYECKH HE CIIOCOOEH ChOPMYIHPOBATh BEIBOJBI 1 0000IICHNS;

- YaCTHYHO BJIAJIEET CUCTEMOM MTOHSITHI.

Vmeer: - oOydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-TIpo(decCHOHATBHYIO
3a7ady WIM 3aJlaHue, HO JIONMYCKAaeT OMIMOKH, cl1ab0 apryMEeHTHUPYET CBOE
peleHne, HeJOCTaTOYHO MCIOB3yeT Hay4HbIe NMOHATUS M PYKOBOJSAIINE
JIOKYMEHTBI.

Bnaneer: - oOyuaromuiics BiafeeT HEKOTOPHIMH pAalMOHAIBHBIMA METOJAaMHU
pelIeHUs]  CIOXKHBIX  MPO(PECCHOHANBHBIX  33aJa4, IPEACTaBICHHBIX
JEIIOBBIMH MI'PaMH, KEHCaMH U T.1.;

IIpu pemennn npoIeMOHCTPUPOBAI HEOCTATOYHOCTD HABBIKOB

- BBIIECTIEHUS TTIaBHOTO,

- M3JI0’)KEHHS MBICIIEN B JIOTHYECKOH MOCIE0BATENBHOCTH,

- CBS3KH TEOPETHYECKUX IOJIOKEHHH C TPeOOBAaHMAMH DPYKOBOISILIMX
JIOKYMEHTOB,

- CaMOCTOATENBHOTO aHaIu3a (aKThbl, COOBITHI, SIBICHUH, IPOLECCOB B UX
B3aMMOCBS3H U IHAIEKTHYESCKOM Pa3BUTHH.

HEYJOBJIETBO- 3HaerT: - 00yJaronMics He yCBOMJI 3HAYNTEIBHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAYUYHBIE MTOJIOKEHHUS;

- He (OPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJIOB U 000OIICHHUI;
- He BJIQJICET CUCTEMOMN MOHSTHUH.

Vmeer: o0yuJaronuiicss He MOKa3al YMEHHE pelIaTh y4eOHO-MPO(PECCHOHATBHYIO
3aj1a4y WIH 3aaHHe.
Braneer: HE BBINOJHEHBI TPeOOBaHU, NPEAbIBISIEMbIC K HaBBIKAM, OLICHUBAEMBIM

KYHOOBJICTBOPHUTEIIHEHO».

3.2.2. KoHTpoJsbHbIe 3aJaHUs] W/WJIN MHbIE MATEPUAJIBI VISl IPOBeIeHUsI ITPOMEKYTOYHOM
arTecTauuu
Cnucok BONPOCOB VISl YCTHBIX 0TBETOB (BAPHMAHTHI TECTA)

1.
2.
3.

OcCHOBHBIE MOJIOKEHUS TPOTOJIUTUYECKON TEOPUH.
TepmonnHamMuueckasi, KOHUEHTPALMOHHAS U YCJIOBHAs! KOHCTAHThI PABHOBECHS.
AHanUTHYECKUE PEAKINH U aHATUTUYCCKUE dPPEKThI. XapaKTSPUCTUKU aHATUTUICCKUX
peaxiuii: 4yBCTBUTEIBHOCTD, U30UPATENbHOCTD (CEIEKTUBHOCTH).

I'pynmoBeie, 001IMe, YaCTHBIC, XapaKTEPHBIE U CIICIU(UICCKUE PEaAKIIHH.
PaBHOBeCHS B aHaTUTUUECKU BAKHBIX IPOTOJUTUYECKUX cucTeMax. KoHCcTaHTsI
KHCJIOTHOCTH U OCHOBHOCTH.

Brruucnenne pH pacTBOpOB KMCJIOT U OCHOBaHUM Pa3IMYHON CHIIBI, CMECEH KUCIIOT U
OCHOBAHM.
Bydepnble pacTBOpEI, HCIIOJIb3yEeMbIe B XUMUYECKOM aHAJIM3€e: UX COCTaB, CBOICTBA
(Oydepnas emxocTb, 005acTh OydepupoBanus).
AHanuTHYecKue peakliuu KoMIuiekcooopazoBanus. O01ue, CTyneH4aThle U yCIOBHbIE
KOHCTaHTbl YCTOMYMBOCTH KOMIUIEKCHBIX COCUHECHU.
Hcnonbs3oBaHue peakumii 0CaxJAeHUs B aHaTUTHUECKUX 1essiX. KoHcTanTa paBHOBecHs
peaxiuii 0caxaCHUs-PACTBOPCHHUS; (PAKTOPHI, BIUSIONINE HA PACTBOPUMOCTH OCAIKOB.
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10.

11.
12.

13.

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

20.
21.

22.
23.
24.
25.

OKHCANTENBPHO-BOCCTAHOBUTENbHAS PEAKLIUS U OKUCINTEIBHO-BOCCTAHOBUTEIBHBIN
MOTEHIIHAI.

KoHcTaHTBI paBHOBECHSI OKUCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIHIA.

Br160p TUTpaHTa U ONTUMANBHBIX YCIOBUN TUTpOBaHUs. DaKTOphI, BIUSIONIUE HA
BEJIMYMHY CKauyKa Ha KpUBON TUTPOBAHHUS.

WNuankanus KOHEYHOM TOUYKHM TUTPOBAHUS XUMHUECKUMHU U (PU3UKO-XUMHYECKUMU
METOJIaMHU.

HNonooOMenHast xpomatorpadus B KOJIMUYECTBEHHOM XUMHUYECKOM aHAJIN3E.
TpeboBanus, npeabsBIsieMble K peakIisiM HOHHOTO OOMeHa.

N3oTepma nonHoro oOMeHa.

Bb100p onTUManbHBIX YCIOBU HOHOOOMEHHOTO Pa3/IeIeHUs BEIIECTB.
Knaccudukanus Gpu3nko-xMMHUYECKUX METOJIOB aHAIH3a.

AHaIUTHYECKUI CUTHAJ Kak MH(pOpMaTHUBHAsE (PYHKIMS COCTaBa BEILECTBA U €T0
KOJINYECTBA.

IIprMeprl aHATUTUYECKUX CUTHAJIOB U MX n3MepeHnii B DXMA.

OCHOBHBIE aHATTUTUKO-METPOJIOTHUYECKHE XapaKTEPUCTUKU METOJIOB U PE3yJIbTaTOB
aHaJM3a, CnocoObl UX OLICHKH.

OO01as xapakTepHucTKa CIIEKTPAIbHBIX METO/I0B aHaIN3a.

OO1m1ast XxapaKTepUCTHKA IIEKTPOXUMHUYECKIX METO/I0B aHaIM3a.

OO61mas xapakTepuCcTUKa XpoMaTorpapuuecKux METOI0B.

[IpencraBienue o GOTOMETPUUECKUX U MOTEIMOMETPUYECKIX METO/IaX aHAIIN3a.

TexkcTbl MP00JIEMHO-AHAJIUTHYECKUX H (MJIH) PAKTHYECKHUX YU4eOHO-NIPOdeCcCHOHATBHBIX

3a1a4
1.

2.

Paccuuraiite pH OydepHnoro pactBopa, cocrosiero u3 paBHbix o0bemoB 0,10 M
rugpoxcuaa ammonus u 0,20 M xiopuna ammonus. (K,(NH; « H,O) = 1,8 « 107).

C uenbio ompezeneHusl CoJep:KaHus KOMIIOHEHTOB IMPOBOAMIN TUTPOBAaHUE PacTBOPA,
cojepkaBliero paBHoe KoinmdectBo Moned Na,COs m NaHCOs. B mnpucyrcreum
nHaukartopa ¢enondranenna Obuto m3pacxomoBano 40,0 muI cTaHZApTHOTO pacTBOpa
HCl. 3arem mnomydeHHBI pPacTBOpP JAOTUTPOBBIBAIM B TMPUCYTCTBHM HHAMKATOPA
MeTmiioBoro opanxenoro. Kakoit o0bem HCI 3arpauen Ha notutpoBbiBanue. [IpuBenute
YpaBHEHUS XMMUYECKUX PEaKIMi U pacyeTsl.

Jlst aHanmM3a CTOYHBIX BOJ MPOBEH ceputo uctbitTanuid. st atoro oroopamu 100,0 mi
npoObl W ocaxpanu cyiabdar-uoHsl xjiopugoM Oapusa. IlomydeHHBIH Ocamok
oT(unpTpoBBIBaNIN, poMbiBasii U pacTBopsian B 30,00 ma 0,025 M pactBopa DTA.
N36sTok D/ITA orturpoBeiBaniu 0,0250 M pactBopom xiopuga MarHus. [lpu stom
OBLTM TIOJTYYEHBI cleayromme pesyastatel: V; = 15,00; V>, = 15,03; V; = 15,00; V, =
15,04; Vs = 15,05 mn. Onpeznenure cojepkaHue cyibhaT-uoHOB B 1 J1 CTOUHON BOJBI U
JOBEpUTENIbHBIN  HMHTEpBaJl JJii TOJYYEHHOrOo  pe3yjbTaTa, IMpPHUHSIB YPOBEHb
noBeputenbHOi BepostHocTa 0,95. (M(SO4*) = 96 r/monb; M(DATA) = 372,24 r/Mois).

Pacunraiite norennman B T.O npu tutpoBanun pactsopa FeSO4 pactBopom K,Cr,O; npu
pH = 2 u 7, ecmu (E’ (Cr,O~, 14H72Cr") = 1,36 B), E’ (Fe*'/Fe*") = 0,77 B.
(KoHueHTpanuyu KOMIOHEHTOB IPUHATH PaBHBIMU | MOJIB/1T).

Kakum o6pa3om, ncnonb3ys HOHHBII 0OMeH, MOKHO mpoBecTH omnpenenenue Na,HPO, B
pacTBOpe METOJOM KHCIOTHO-OCHOBHOIO THUTpoBaHus? IlpuBenure ypaBHEHUS
COOTBETCTBYIOLIMX XHMHUYECKUX peakiuuii u ¢GopMydy s pacyera COAep KaHUs
ruzpodocdara HaTpUS B pacTBOpE.

3.2.3. MeTtoanueckue MaTepHaJbl, OIpeAe/sOle MNPOLeAypPbl OLCHHMBAHUS 3HAHWIA,
YMEHHUii, HABBIKOB B X0/i¢ IPOMEKYTOYHOM aTTeCTALNHU

IIpoueaypa oneHnBaHUA 3HAHUI (TeCT)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 20

IMocnenoBaTenbHOCTH BEIOOPKU Ornpenenena no pasnenam

Kputepuu oneHku - IPaBUJILHBINA OTBET Ha BOTIPOC

«5» ecmn npaBmiIbHO BhIOHEHO 90-100% TecTOBBIX 3a1aHui
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«4» ecnmn PaBUIBHO BBIIOITHEHO 70-89% TECTOBBIX 3a1aHHA

«3» ecmn PaBUIBHO BBHIIOITHEHO 50-69% TECTOBBIX 3a1aHHHA
Ilpouenypa ouneHuBaHusi 3HAHUH (YCTHBIH O0TBET)

[Ipenen ATUTENBHOCTH 10 MuHYyT

IIpennaraemoe KOJUYECTBO 3aJIaHUN 2 Bompoca

[ocnenoBarensHOCTE BBIOOPKH BonpocoB u3 | CrydaiiHas
KaXJIOT0 pa3zena

Kpurepun oneHku - TpeOyeMbIii 00bEM U CTPYKTYpa

- U3JIOKEHNE MaTepHana 0e3 pakTHIECKHX OIUOOK

- JIOTHKa M3JI0KCHUS

- UCTIONIb30BaHHUE COOTBETCTBYIOIEH TEPMUHOIOTUH

- CTWJIb PEYH U KYJIBTYpa pedu

- 10100p IPUMEPOB MX HAYYHOM JINTEPaTyphl U MPaKTHKH

«5» eclm TpeGOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM 00BeMe

«4» ecm B IICJIOM BbIIIOJIHCHBI TpeGOBaHI/IH K OTBE€TY, OJHAKO €CTb

HEOOJIbIINE HETOYHOCTH B M3JI0KECHUH HEKOTOPEBIX BOITPOCOB

«3» ecin TpeOOBaHMS BBIMOJIHEHBI YaCTHYHO — HE BBIAEPKAH 00BEM, €CTh

(baKTI/I‘IeCKI/Ie OIHI/I6KI/I, HapyHicHa JIOTHKa H3JI0KCHHUA,
HEAOCTATOYHO MCHOJIB3YETCA COOTBETCTBYIOMIAA TCPMHUHOJIOTHH

IIpouenypa oueHuBaHHMsI YMEHUII M HABBIKOB (peumieHue MPo0JIeMHO-AHAJIUTHYECKUX U
NPaKTHYECKUX Y4eOHO-TIPOo(ecCHOHAIBHBIX 33/1a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUI 1
[ocnenoBaTeIbHOCTD BHIOOPKH Crnyuaiinas
Kpurepun oneHku: - BBIJIETICHUE 1 TIOHUMAaHHUE MPOOIIEMBI

- yMeHHe 0000111aTh, COMOCTABISATH PA3IMYHbBIC TOUKU 3PECHHS

- IIOJIHOTA MCIIONB30BaHMS HCTOYHUKOB

- HAJIMYKME aBTOPCKOM MO3UIIUH

- COOTBETCTBHUE OTBETA MOCTABICHHOMY BOIIPOCY

- WCIIOJIb30BaHHE COIMATIBHOTO OIbiTa, MarepuanoB CMU,
CTAaTUCTHUYCCKUX OTAHHBIX

- JJOTUYHOCTb U3JIOKCHUA

- YMEHHE ceNaTh KBaIH(UIINPOBAHHBIE BEIBOJABI U 0000IIEHNUS C
TOYKH 3PCHHUS PEIICHHUS MPO(ECCHOHATBHBIX 3a1a

- yMEHHE PUBECTU TIPHUMED

- O1I0pa Ha TEOPETHYECKUE MOJTOKEHHUS

- BJIAJICHUE COOTBETCTBYIOIICH TEPMUHOJIOTHEN

«5» ecim TpeGOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B I1IOJIHOM 00BeMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI TpeGOBaHI/Iﬂ K OTBE€TYy, OJHAaKO €CTb

HG6OJ'[LH_II/IG HCTOYHOCTU B H3JI0XKXCHUHN HeKOTOpBIX BOHpOCOB.
3arpynusiercss B (DOPMYJNMPOBAHHHM  KBATH(HUIIUPOBAHHBIX
BBIBOJIOB M 0000IIIEHMIT

«3» ecm TpeGOBaHI/IH BBIIOJIHEHBI YACTHYHO — IBITAETCS 000CHOBATEL CBOIO

TOYKY 3pEHHUs, OJHAKO cnabo apryMEeHTUpyeT HaydHble
MOJIOKEHNSA, TPAKTUYECKH HE CHOCOOEH  CaMOCTOSATENIBHO
chopMyIHpOBaTh BHIBOIBI M 000OIIEHMS, HE BHIUT CBS3b C
poeCCHOHANBHOM IESITEIbHOCTRIO

4. Y4yeOHO-MeTOAUYECKOe W MAaTepHajbHO-TEXHHYecKoe olecnevyeHne IUCHUNIMHBI
(MomyJis)
4.1. DJIeKTPOHHbIE Y4eOHbIe U3TaHUA

1.

2.

AnekcannpoBa, J. A. Anamutnueckas xumus B 2 kHurax. Kawra 1. Xumunueckue
METOABl aHajuu3a : YYEOHHMK W TpakTUKyM s By3oB/ O. A. AnekcaHaposa,
H. T'. I'aiinykoBa. — 3-e u3n., ucnp. u gon. — Mocksa : U3garensctBo FOpaiit, 2023. —
537 c.— (Bpicmee oOpaszoBanme). — ISBN 978-5-534-09354-4. —  Tekcrt
anektpoHHbit  //  OOpa3oBatenbHass minatdopma HOpaiit [caiit]. —  URL:
https://urait.ru/bcode/511300.

AnekcannpoBa, O.A. AmnHanuTuueckas xumus B 2 kHurax. Kuwra 2. ®dusuko-
XUMHUYECKHE METO/Ibl aHAIM3a : YUeOHUK U MPAKTUKYM Uil By30B / J. A. AnekcaHapoBa,
H. T'. I'aiinykoBa. — 3-e u3n., ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2023. —
344 c.— (Bricmee oOpaszoBanme). — ISBN 978-5-534-09460-2. — Tekcrt
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anekTpoHHbI  //  OOpaszoBarenpHas mnatgopma  IOpaiir  [caiitr]. —  URL:
https://urait.ru/bcode/511323.
3. AnanuTHuecKkas XuMus : ydyeOHoe mocobue ans By3oB / A. . Anapues, I'. K. JIynenko,

T.II. AnekcanapoBa, A. A.KazakoBa. — 2-¢ wu3a.,, wucnp. W jgom. — MocCKBa :
WznatensctBo FOpaiit, 2023. — 107 c. — (Bsicee obpazoBanue). — ISBN 978-5-534-
07837-4. — Texct : snexTpoHHbii // OOpa3zoBarenpHas Tuiargopma FOpait [cait]. —

URL: https://urait.ru/bcode/514150.
4. Huxwtmna, H.I'. Ananutudeckas Xumusi U (U3UKO-XUMHUYECKHE METOIbl aHAIH3A :
yueOHuK u mpaktukym Juist By3oB/ H. I'. Hukuruna, A.TI. bopucos, T. W. Xaxanuna ;

mox penakmuedt H. I'. Hukutunoit. — 4-¢ w3g., mepepad. u  gom. — MockBsa :
WznatensctBo FOpaiit, 2023. — 394 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-
00427-4. — Texct : snexTpoHHbiii // OOpa3oBarenbHas Tuiatrgopma FOpaiT [caiiT]. —

URL: https://urait.ru/bcode/510484.
4.2. JJjIeKTPpOHHbIE 00pa3oBaTe/ibHbIE PecypChl
1. Dnexrponnas 6ubmuoreunas cuctema «3BC IOPAUMT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsiii pecype]. — URL: https://urait.ru/.
2. DnektpoHHO-OnMOMMoTeunass cucrema ZNANIUM [Onektponnsiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubOnuoreuHas cucremMa «KOHCyNmbTaHT cCTyAeHTa» [DJIEeKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas »snexTpoHHas Oubnunoreka [DnexkrtponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHast Oubnuoreka «KubepJlennnka» [Dnextponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Uundopmannonnas cucrema «EanHoe OKHO AocTyma K 0Opa3oBaTeIbHBIM pPecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. @enepanbHbIl LEHTp HHYOPMAIMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NPO(ecCHOHAIBHBIC 0a3bl JAHHBIX M MH(OPMAIMOHHBIC CNIPABOYHbIE
CHCTEMBI

OOyuaromMess  obecrieueH J0CTyn (yAaJd€HHBIA JOCTYN) K HH)KE CIETYIOUUM
COBPEMEHHBIM Tpo(decCHOHAIBHBIM 0a3aM JTaHHBIX M WH(POPMAIMOHHBIM CIIPABOYHBIM
cHCTEMaM:

1. CnoBapm u »SHUMKIONEAMM Ha Akagemuke [OnextpoHHsli pecype]. — URL:
http://dic.academic.ru.

2. Cuctrema uHpopmanmoHHO-IpaBoBOro obecrieueHus «lapanT» [DIeKTpOHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmieKT JIMIEH3HMOHHOI0 M CBOOOJAHO PaCHpPOCTPAHAEMOr0 IPOrPpaMMHOIO
o0ecreyeHnsi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOU3BOACTBA
1. JluueHsuoHHoe mporpaMMHOe oOecliedeHHue: oOmnepaluuoHHas cucrema Microsoft
Windows, naket opucHbsIx npuioxennit Microsoft Office.
2. CBoOomgHO pacmpocTpaHsieMOe TpOrpaMMHOE OOecrieueHrne: CBOOOJHBIC TMAKEThI
oducHeix npunoxxenuit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecliedeHHE OTEUYECTBEHHOTO MPOU3BOJACTBA: CIPABOYHO-TPABOBas
cucrema «l'apant» (DnekTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cuctema TAPAHTY),
obpasoBarenbHas miatgopma FOPAUT (Dnekrpornas Gubmmorednas cucrema «ObC
IOPAWT» Biblio-online.ru (3BC «IOpaiiT»)), 3/1eKTPOHHO-OHOIHOTE HAs CHUCTEMa
ZNANIUM, snextponHast Onbnuoreunas cucrema « KOHCyIbTaHT CTyIECHTaY.
4.5. O0opynoBaHue M TeXHHYECKHE CPeICTBA 00yUeHHUs

Jns peanmzanmuyl  TUCHUTUIMHBI (MOMIYJSI) HCIONB3YIOTCS y4YeOHBIC ayIUTOPUHU LIS
NPOBEICHUS Y4YeOHBIX 3aHATUH, KOTOpPHIE OCHAILICHbI OOOPYIOBaHMEM M TEXHHUYECKUMHU
cpeacTBaMu OOydYeHHs, U MOMEIIEHUS JUIsl CAMOCTOATEIbHOW paboThl 00yYaroUIMXcs, KOTOphIE
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https://urait.ru/

OCHAIICHBl KOMIBIOTEPHON TEXHUKOH C BO3MOXHOCTBHIO TMOJAKIIOUEHUs K ceTh «VHTepHeT» u
oOecrieueHbl JIOCTYNIOM B DJEKTPOHHYI WH(OpPMAIMOHHO-0Opa3oBaTenbHyo cpeny PXTY
uM. JI.W. Menneneesa. JlomyckaeTcs 3aMeHa 000pyI0BaHHS €0 BUPTYaJIbHBIMU aHAJIOTAMHU.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI IS
NpoBeJeHUs! y4eOHbIX 3aHATHH U
NOMeleHMIT I CAaMOCTOSATE/IbHOM
padoThI*

OCHaLIEHHOCTh Y4eOHBIX AyANTOPHI UISl IPOBEICHUS
Y4eOHbIX 3aHATUI ¥ MOMEeLIeHNH JJIsl CAMOCTOSITeIbHOM
padoThI 000py10BAHHEM M TeXHHYECKHMMH CPeICTBAMM
00yuyeHust

VYueOHblE  ayAWTOpHHM UL NPOBEICHHSA
y9eOHBIX 3aHATHH

VYueOHasi ayquTOpHs yKOMILICKTOBaHA CIEHUAIU3UPOBAHHOM
MeOelblo, OTBEYalolleld BCEM YCTAHOBICHHBIM HOpPMaM U
TpeOOBaHUAM, 00OPYMIOBAHHEM M TEXHUYCCKUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJBTUMETHHHOES 000PYIOBAHHE).

[Tomemnienune 1t caMOCTOSITENEHON paboThI

IlomemieHne  OCHAIIEHO  KOMIIBIOTEpPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~TOAKIIOueHHs Kk cetu «UHTepHeT» U
obecrieyeHHeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. Menneneera u K
9bC.

* HoMmep KOHKpPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayIUTOPHOM (OHAE, PaCHMCAHWU YIEOHBIX 3aHATHI H

pacnrcaHnnun HpOMe)KyTO‘IHOfI aTTCCTalluu.
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