Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'[H) «AHaJIUTHYeCKAA XUMHUA», BRKJIIOYas
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeOGoBaHus K pe3yJbTaTamMm 00y4eHHs M0 JUCHUILINHE (MOIYJIIO)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl
I'pynna komneTeHuui Karteropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -

Oo6menpodeccroHaIbHBIE - OIIK-1. CriocobeH peniath 3aa9u, OTHOCSIITHECS K
npopeCCHOHATBHONW ~ JeATENbHOCTH,  MPUMEHSIS
METOABI  MOICIHPOBAHHSA,  MATEMaTHYECKOTO
aHanm3a, €CTECTBEHHOHAYUYHBIC "
O0lIIeHHKEHEPHbBIC 3HAHUSI
- OIIK-3. Criocoben MIPOBOJUTH Hay4YHbIE
MCCIIETOBAHMUS 1 aHAJIM3 MOJYYCHHBIX PE3YJIbTATOB
- OIIK-5. CrniocoOeH MOHMMATh MPHHIMIBI PaboTHI
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHH H
HCIIONB30BaTh WX  JUIA  pelIeHHs  3ajad
npodecCHOHATPHON JIEITeIBHOCTH
[TpodeccronanbHble - -

1.2. KoMmneTeHIIHM W WHIMKATOPbI WX JAOCTHXKEHHS, (OpPMHUPYeMbIX TUCHUTIAHOM
(MoyJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHO MPOrpaMMbl

Kon Koja nnaukaropa
Conep:xaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIINH
OIIK-1 OIIK-1.2 JdeMoHCcTpupyeT 3HaHHS O (U3MUECKMX W XUMHUYECKHX SIBICHUSIX H

nporeccax, CTPOGHMM M CBOMCTBAaX Pa3MYHBIX KJIACCOB XHMMHYECKHX
9JIEMEHTOB, COCAMHEHHH, BELIECTB U MaTepUaiOB, NPUPOIE XMMHUYECKOH
CBSI3M M MEXaHM3MaX XHMMHYECKHX DPEaKIUH, MPOLEeccOB XWMHYECKOH
TEXHOJOTMM M NPHMEHAeT NpH PEIICHUH 334ad NPOoQecCHOHATBHOH
JEATENbHOCTH OCHOBHBIE 3aKOHBI M METO/BI (PU3UKH ¥ XUMHU

OIIK-3 OIlIK-3.3 OOpabarbiBaeT M HMHTEPIPETHPYET SKCIEPUMEHTANBHBIC NaHHBIE VIS
aHanM3a TEXHONOIMYECKHX IPOLECCOB, IPHMEHSAS MaTeMaTHYecKue,
CTaTUCTHYECKHE, PHU3nIecKue, PU3NKO-XUMHUIECKHE, XHMHYECKHE METOIbI
OIIK-5 OIIK-5.1 [IpumeHnsier cpeacTBa COBpPEeMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHHA JUIs
TIOHCKA, XpaHeHHs, 00pabOTKHY, aHAIHM3a H MPEACTABICHUS HH)OPMaIUH

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUIIHHE (MOTYJIIO)
Heab u3ydyeHHs] MUCHUIVIMHBI (MOAYJsl) — TpHOOpEeTeHHE OOYYArONIUMHUCS 3HAHUKM TIO
OCHOBHBIM TpYIIIIaM METOJ0B XHMHUYECKOTO aHaJn3a, HauOoJiee MIUPOKO NPUMEHSIEMBIX B
MPOMBIIIJICHHOCTH M HCCJEA0BATEIbCKOW paboTe, a Takke KOMIETEHIIUH, HEOOXOIUMBIX
XUMHUKAM-TEXHOJIOTaM BCEX CHEIUAIBHOCTEH JUIA PEIICHUS KOHKPETHBIX 3a/1ad XUMHUYECKOIO
aHaJn3a.
B pesynbraTe u3yueHus AUCUUILUIMHBI (MOIYIIsI) 00YJarOIUNCs JOMKEeH
3HATh:
® OCHOBHBIC TOHSTHS, TEPMUHBI, METOJbl M MPUEMbI KAUECTBEHHOTO W KOJIMYECTBECHHOTO
XUMHYECKOTO aHaJIN3a;
® TEOPETUYECKUE OCHOBBI (PU3HKO-XMMHUYECKUX METOJIOB aHAJIHN3a;
® MPUHIUIBI pAOOTHI OCHOBHBIX TPHUOOPOB, UCTIONB3YEMBIX JIJISl IPOBEICHUS KAY€CTBEHHOTO
M KOJUYECTBEHHOI'O aHAJIN3a;
YMeTh:
® TPUMEHSTH MPUOOPETEHHBIC MPAKTUUYECKIE HABBIKH B MTPO(HECCHOHATBLHOM NeSTeTbHOCTH
JUIS peLIEHUs] KOHKPETHBIX 3a]1a4;
® MPOBOIUTH OOOCHOBAHHBIM BHIOOp METO/a aHANHM3a C y4eTOM Ilesiell U 0COOeHHOCTEH
JTAHHOW MPAKTUYECKOM 3a/1auu;
® [IPOBOJUTH PacyeThl Ha OCHOBE MPOBEACHHBIX UCCIIEIOBAHMIA;
® [POBOJUTH METPOJIOTMUECKYIO OIIEHKY PpPE3yJbTATOB KOJIMYECTBEHHOIO XHMHUYECKOTO
aHaIIN3a;




BJIA/IETh:
® OCHOBAaMHM METPOJIOTMYECKOU
aHanu3a;
e [IpUEMaMU UHTEPIPETALUU PE3yJIbTATOB AaHAIM3a HA OCHOBE KBAIMMETPUYECKUX OLICHOK;
® METOJOJOIMEH XUMUYECKMX U (PU3UKO-XMMHMYECKUX METOJIOB aHAJINW3a, LIUPOKO
HCIIOJIb3YEMBIX B COBPEMEHHON aHAJIUTUYECKOMN MPAKTHUKE;
® OCHOBaMH CHUCTEMBbI BbIOOPA METOJIOB KaUECTBEHHOTO M KOJIMUYECTBEHHOIO XMMHYECKOTO
aHaIM3a JUlsl pelIEeHUs] KOHKPETHBIX 3aa4.
2. O0beM, CTPYKTYpPA U coeprKaHue AUCHUILIHHBI (MOAYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIs1)

OLCHKH PC3YJIbTATOB KOJIUYCCTBCHHOI'0O XHUMHYCCKOI'O

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

OO01ast TPYI0eMKOCTh: 3a4CTHBIC CAUHUIIBI/9aChI 4/144
KonTakTHas padora: 72
3aHsTHS JICKITAOHHOTO THIIA 36
3aHsATHSI CEMUHAPCKOI0 THIIA 36
KoncyasTanmmn 0
IIpome:KyTOYHAsI aTTECTALMS: 3a4ET C OLEHKOW 0
CamoctositesibHas padora (CP) 72

2.2. Templ (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB o popMam 00pa3oBaTeJLHOM AeSITEJIbHOCTH
Ounasn popma odyuenus

Buabl yueGHoii padoThl (B yacax)
Ne | HaumeHoBaHue TeM Konraxras padora
3ansaTus
n/n | (pazgenoB) 3aHATHSA CEMUHAPCKOrO THIA CP
JIEKIIHOHHOT0 THNA
JI HHble 113 C JIP Hublie
1. Unenrnduxanust 14 0 0 0 14 0 28
HOHOB DJIEMEHTOB B
pacTBopax
2. KonnuectBeHHbIH 14 0 0 0 14 0 28
XUMUYECKHUM aHaIu3
3. Beenenne B (¢usmko- 8 0 0 0 8 0 16
XUMHYECKHe
(MHCTpYMEHTANIBHBIE)
METOJBI aHAIN3a
Ilpumeuanua:

JI — nmexmuu, 113 — mpaktnueckue 3auarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Conep:xxanue TUCHUILIHHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3jeiaMm)
BHIaM padoT
Conepxxanue JeKIIHOHHOI0 Kypca

Ne
n/n

1. | NnerTndukanyus HOHOB SIEMEHTOB
B pacTBOpax

HaunmenoBanue TeM (pa3esioB) Coaep:kanue JIEKIUOHHOT0 Kypca

1.1 BeeneHne B COBpEMEHHYIO aHATTUTUIECKYIO XUMHUIO.

AHanuTHuecKas XMMUsI KaK OCHOBA METOJIOB N3YYEHHS M KOHTPOJIS
XMMHYECKOTO COCTaBa BEUIECTB B MAaTEPHAIBHOM IIPOHU3BOJICTBE,
Hay4HBIX HCCIIEJOBAHMAX, B KOHTpOJIE OOBEKTOB OKpYXaromen
cpenpl. Bunmer ananmza. DineMeHTHBINA, MOJEKYISIPHBIH, (pa3oBBId U
M30TONHBbIN aHanu3. KonuuecTBEHHBIM M KayeCTBEHHBIN aHaU3
OpraHWYeCKHX M HEOPTaHWYECKHX BEIIECTB. XUMHUYECKHE, (PU3UKO-
XMMHYECKHE METOIbl aHalIN3a, X B3aMMOCBS3b, COOTHOIICHHE U
NpUMEHEHHE. AHATUTUYECKUN CUIHA KaK HOCUTEIb KaueCTBEHHOU
¥ KOINWYECTBEHHOH nHpopMarn 00 o0bekTe ananusa. [locranoBka
AQHATMTUYECKOW 3ajadi. AJTOPUTM IIPOBEACHHS aHajIu3a: OTOOp
cpemHeid  TPOOBI, TOArOTOBKA MPOOBI K aHalW3y, H3MEpEHHE
AQHAJINTUYECKOTO CHUTHAJA U €ro METPOIOrH4ecKasl OLEHKa, PacyeT
pe3yNbTaTOB aHAJIM3a M WX MHTepnperanus. llpuMepsl perieHus




3a/lad aHAJMTUYECKOTO KOHTPOJS B XMMHUYECKOM TEXHOJIOTHH, B
aHaimm3e OOBEKTOB OKpyxkaromed cpexsl u ap. llomsatus o
COBPEMEHHBIX ~ METOAAaX  JJIEMEHTHOIO  aHalu3a:  aTOMHO-
SMHCCHOHHBIH  aHallM3,  aTOMHO-aOCOpPOIMOHHBIH  aHalu3,
PeHTreHO(ITYOpECIIEHTHBIH aHaIU3.

1.2 Cnenuduka 3a1a4 aHATUTHYECKOW XUMHUH.

OCHOBHBIE TEpMHHBI aHanuTHYeCKOW xumuu. OOHapykeHHe.
Omnpenenenne. AHau3. AHAINTHYECKUE XUMUYECKHE PEaKLUN KaK
OCHOBa XMMHUYECKOro aHann3a. KadecTBeHHbIE W KOINYECTBEHHBIC
aHAJIMTUYECKHE XMMHUYECKHE peaxuum. TpeboBanwus,
npenbsBisieMble K HUM. Crienuuka aHAINTHYECKHX pEeaKIHi,
UCIIONB3yeMbIX B aHanu3e.  AHanuthdeckas  Qopma u
aHAJMTUYECKWE  TpPU3HAKK.  AHAJINTHYECKHE  pEeakuud |
aHanmutueckue d(dexTbl.  XapaKTepUCTHKA — aHAJUTHYECKUX
peaKkIuii: YyBCTBUTEIBLHOCTh, W30MPATEILHOCTh (CENIEKTHBHOCTB).
I'pynmoBeie, oOmine, 4acTHbIE, XapaKTepHble W crenuduuecKne
peakuuu. [TyTr nmoBbIeHNst U30MPATETHLHOCTH M YyBCTBUTENLHOCTH
AHAJIMTUYECKUX PEAKIHH.

1.3 Xumuyeckne paBHOBECHS B TOMOTEHHBIX M TI'€TEPOreHHBIX
cHCTeMax, IPUMEHSIEMbIX B aHATUTUYECKOW XUMHH.

OCHOBHBIE THIIBI peaKuHﬁ, MPpUMEHIACMBIX B AHAJTUTUYECKONH XUMHU
(ocaxcieHMsl,  KUCJIOTHO-OCHOBHBIE,  KOMILIEKCOOOpa30BaHMUs,
OKHUCIIeHHsI-BoccTaHOBNIeHHs1). COCTOSHME MOHOB JJIEMEHTOB B
pactBopax. KoHCTaHTBI paBHOBECHS] AHAJIUTHUYECKHX PEaKIHA:
TEPMOANHAMUYECCKNEC, KOHIICHTPAIIMOHHBLIC, YCJIOBHLIC. (DaKTOpI)I,
BIIMSIIOIIMEC Ha XUMHUYECKOE paBHOBecHE (KOMILUIEKCOOOpa3OBaHHE,
o0pa3oBaHKe MaJIOPACTBOPUMBIX COETUHEHH, H3MEHEHUE CTEIICHH
OKHUCJICHHS OTIPEJEIIsIEMOr0 HOHA, BINSHHE IPUPOABLI PACTBOPUTEIS,
VOHHOM CHJIBI, TEMIIEPaTyphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHAJTUTUUECKU Ba)KHBIX IIPOTOIMTUYECKUX CHCTEMAX.
KOHCTaHTBI =~ KHUCIOTHOCTM U OCHOBHOCTH. Y PaBHEHUS
MaTepuainpHoro Oamanca. Beruucnenne pH pacTBOpoB KucioT u
OCHOBAaHUM pa3JIMYHON CWIIBI, CMECEH KHCIOT U OCHOBaHHUHU.
BydepHsie pacTBOpPBL, UCIIONB3yeMble B XMMHUYECKOM aHAIIM3E: X
cocras, cBoiicTBa (OydepHas eMKocTh, 00sacTh OyhepupoBanusi),
pacyer pH, npuMeHeHNE B AaHATUTUYECKON XUMUHU.

AHanuTHUECKHE peaKlMM KOMIUIEKCOOOpa30BaHUs, OCAKACHMS,
OKHCIIeHUs-BOcCTaHOBJIeHUs. OOImue, CTyMeHYaThle M YCIIOBHBIE

KOHCTaHTBI YCTONYUBOCTH KOMIUIEKCHBIX COETMHEHUH.
Hcnonb3oBanue peakuuii KOMILIEKCOO0pa30BaHuUs B
QHAINTHYECKOH XUMUU (OOHapykeHHe W  KOJIWYECTBEHHOE
oIlpelieNieHne,  MacKHpOBaHHeE). Ucnonp3oBanne  peaxkuuil

OCaKACHUS B aHATUTHYECKHX Iesix. KOHCTaHTa paBHOBECHS
peaKkumii OCaKACHHUA-PACTBOPEHHUsS; (AaKTOPHI, BIMAIOIINE Ha
pacTBOopUMOCTb  ocaigkoB. Pacuer ycnoBuii oOcaxkneHus U
pacTBOpEHHs 0CaJIKOB. OKHCIUTENTPHO-BOCCTAHOBUTEBHbIC
paBHoBecws.  CTaHmapTHBIA W pealbHBId  OKHCIUTEIHHO-
BOCCTaHOBUTEIbHBIEC TIOTCHITHAIBI.

XuMH4IecKHe U (HU3MKO-XMMHUYECKHE CIIocoObl ompeneneHus pH
pacTBOpOB. PaBHOBecus AHATIMTUYECKUX peakuuit
KOMIUIEKCO0Opa3oBaHus U yrnpasiieHne UMH. DaKkTopbl, BIMSIONIIE
Ha HampaBJCHHE OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIHH.
KoncTanta paBHOBeCHA M €€ XHUMHKO-aHAJUTHYECKOE 3HAYCHHE.
Pacuer k03¢ QuUIIIEHTOB TOOOYHBIX PEAKIINH.

1.4. KauecTBeHHBIE W KOIMYECTBEHHBIC aHAJTUTHUECKHE PEAKIHHN C
OpPraHWYeCKUMH  aHAIWTHYECKUMH  pEeareHTaMH B  aHaIN3e
HEOPTaHWYECKHX BEIIECTB.

Opranmnueckne ananmutudeckue peareHTsl (OP). Kiaccnduxarms
OP mno Tumy peaknuid C  HEOPraHMYECKHMMH  HOHAMHU.
KommekcooOpaszyronme OP  w  cTpoeHMe WX  MOJEKYM:
(yHKIIMOHATbHO-aHATNTHYIECKAs! W AHAJUTUKO-aKTHBHASI TPYIIIHI.
OcobenHoct ¥ mpeumyniectBa ucnonb3oBanust OP, oGmactu
TIPUMEHCHHSI. JlonomHuTensHO: Teopus JIeHCTBUS




komIutekcooopasyrormux OP, yaer wmonHoro cocrosaus OP wm
MeTajuia. ['mnore3a aHajJorvii M MpPakTUYECKHWE BBIBOJABI U3 HEE.
IIpupona xumudeckoit cBsi3u B koMiuiekcax OP ¢ nonamu merasios
U ee TNpOosBICHHE B LBETHOCTH KomIuiekcoB. Peakmuu OP ¢
XpOMOQOPHBEIMHU 3JIEMEHTaMH. HHTeHcuBHOCTD OKpacKu
QHAIUTHYCCKHX  (GOPM M HWHTCHCUBHOCTh  IOTJIOIICHHS.
Ucnonb3oBanne  peaxiuit OpraHMYeCKHX  PEarceHTOB B
(hoTOMETPUIECKOM aHaJIH3E.

KonnuecTBeHnHbIi XUMHYECKHUHI
aHaIu3

2.1. IIpuHOUITEL ¥ 331291 KOJIMYECTBEHHOTO aHAIN3a.
Knaccudukanms MeToj0B KOIMYECTBEHHOTO aHau3a. TpeboBanus,
NpenbsBIsieMble K XUMHYECKUM pEAKIMsAIM B KOJINYECTBEHHOM
aHayn3e. JTanbl KOJIMYECTBEHHOrO ONpeseneHns. XapakTepucTHKa
pe3yNbTaToB KOJTMYECTBEHHOT' O XUMHUYECKOTrO aHaJIn3a.
OnpeneneHue cojepKaHUS BEIIECTBA B PacTBOpE, pacUETHHIE
¢opmynsl. CriocoObl IpeCTaBICHHsT Pe3yIbTaTOB aHan3a. TecThl
Ha BBISIBIICHHE CHCTEMAaTHYECKMX IOIPEIIHOCTEH B pe3ysabTaTax
KOJIMYECTBCHHOT0 ~ XMMHYECKOro  aHanuza. lIpoboorbop U
poOOMOATOTOBKA.

2.2. TutpuMeTpryecKuii aHanu3. TUIBI peaknuii, UCIOIb3YEMBIX B
TUTpUMETpHU. TpeOoBaHusl, IPENbSIBISIEMbIE K HUM.

[Mpunnun tutpumerpun. TutpoBanue u ero stamsl. ['paduueckoe
n300pakeHne Tpolecca TUTPOBaHUA — KPHUBBIE TUTPOBAHMSA, UX
BHU/BI. Ckadok Ha KpHBOﬁ TUTPOBAHUA, TOYKA SKBHUBAJCHTHOCTU
(T.3.) u xoneunas touka turpoBanus (K.T.T.). [lepBuunbie u
BTOpUYHBIEC CTaHAAPTHL. lIpHeMBbl TUTPUMETPUYECKOrO aHAJIMU3a:
npssMoe U 00paTHOE TUTPOBAHHME, KOCBEHHBIE METOIBI. THITBI
peakuuii, HCIOJIB3YEMbIX B  TUTPUMETPUYECKOM  AHAJIM3E;
TpeOOBaHusl, MPEAbIBIIEMbIE K HUM.

JIOMOMTHUTENBHO: HMHCTPYMEHTANbHBIE METOAbl HMHAMKanmu TO.
Ilorenumomerpuyeckoe turpoBanue. Merony I'pana. [pyrue
CIOCOOBI YCTaHOBJICHUSI KOHEYHONW TOUKU TUTPOBAHMUS.

2.3. Peakuumn HeWTpaiu3alMd B KOJWYECTBEHHOM XHMHYECKOM
aHaJM3e.

Mertozapl KUCIOTHO-OCHOBHOTO TUTpoBaHMA. CyIIHOCT MeTona
KUCJIOTHO-OCHOBHOI'O TUTpOBaHMA. KpHBbIE KHCIOTHO-OCHOBHOI'O
TUTpoBaHUs. PacueT M TOCTpOEHHE TEOPETUUECKHX KPHUBBIX
TUTPOBAHUSI CHUJIBHBIX M CIa0BIX OJHOOCHOBHBIX IPOTOJHUTOB.
@DakxTopbl, BIMAIOIINE HA BEIUYMHY CKauyka Ha KPUBBIX KHCIIOTHO-
OCHOBHOT0 TUTpOBaHUs. CrocOObl yCTaHOBIEHUsSI KOHEUHON TOUYKH
TUTpoBaHUs.  KHCIIOTHO-OCHOBHBIE = MHIUKATOPBI,  HHTEpPBal
mepexoia OKpackd HWHAWKATopa, MoKaszarenb TuTpoBanus (pT).
IIpaBuno BeIOOpa MHAMKATOpa U KOHKPETHOTO  CIydast
TuTpoBaHus. [IpakTuueckoe NpPUMEHEHHE peaKUuid KHUCIOTHO-
OCHOBHOT'O B3auMOAEWUCTBUA. [[OTEHIIMOMETPUYECKOE TUTPOBAHUE
Ha OCHOBE pe€akUUMd KHUCIOTHO-OCHOBHOTO B3aWMOJCHCTBUSL.
WHnukaTopHbIe TOTPENTHOCTH U MX OIICHKA.

2.4. AHanuTHYeCKHE peaKIMd  KOMIUIEKCOOOpa3oBaHUS U
OCaKACHHS B KOJTMIECTBEHHOM XUMUYECKOM aHAIN3E.
Hcnonp3oBaHne KOMIUIEKCOOOPA30BaHMS B XMMHUYECKOM aHAJIM3E.
Heopranmueckne u opranndeckne Jurasabl. KoMIIeKCOHBI M nX
CBOMCTBA. Y CIIOBHBIE KOHCTAHTBI YCTOMYMBOCTH KOMILUIEKCOHATOB U
WX TpaKTHYecKoe ucmonb3oBaHue. (OOOCHOBaHWE  BBIOOpA
ONTHMANBHBIX YCIOBHH KOMIUIEKCOHOMETPUYECKOTO THTPOBAHHS.
KpuBble KOMIUIEKCOHOMETPHYECKOTO THTpoBaHUA. DakTophl,
BIHSIONIVE HA BEIMYMHY CKAauKa HA KPUBBIX TUTpoBaHUs. CrIocoObI
ycranoBneanss 1.9. m K T.T. MeTamioxpoMHble HHIUKATOPHI,
MPUHOMO WX JeWcTBHsA. BpIOOp WHAWMKaTOpa AIsI KOHKPETHOTO
cilyqass THTPOBAaHWS. AHAJIUTHYECKHE BO3MOXKHOCTH METOJa

KOMINICKCOHOMCTPHUICCKOT O TUTPOBAHMUS. HpI/IMCHGHI/IC
KOMITJICKCOHOB B aHAJTUTHYECKON XMMHH B KA4E€CTBE MacCKHpPYyromux
arc¢HTOB. HpI/IMeHeHI/Ie XUMHUYCCKUX peaKum?I

KOMHHGKCOO6paBOBaHI/I$I B (pOTOMeTpI/I‘IGCKOM aHaJlIn3€, B MCTOAC
KOHAYKTOMCTPHUYCCKOIO TUTPOBAHMS. PeaKIII/II/I OCAXKJICHUA B
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KOJIMYCCTBEHHOM  XHMHUYECKOM  aHaim3e. | paBUMETpHYCCKUAN
aHamm3. Teopernueckoe OOOCHOBaHHE BEIOOpa ONTHMATBHBIX
YCIIOBHH OCQXICHUS KPUCTALUTHYCCKUX M aMOP(HBIX OCaIKOB.
[IpuMeHeHHEe XWMUYECKUX PEAKIUH OCaXJICHUS B METONE
MTOTECHITIOMETPHUYCCKOTO THTPOBAHUS, B METOAC TYPOUIUMETPHH.

OcobenHoctn peakumii KOMIUTIEKCO00pa30BaHusI
(xematooOpa3oBanus) WOHOB MetawioB ¢ DJITA. OcamutenbHOe
TUTPOBAHUE.

2.5. AHanuTHYeCKHME pEaKIMH OKHCIICHUS-BOCCTAHOBJICHHS B
KOJIMYECTBCHHOM XMMHYECKOM aHaNHU3e.
OKHCITUTENTbHO-BOCCTAHOBUTENIbHAS PEAKIUS W  OKUCIHUTEIBHO-
BOCCTAHOBUTENIbHBIA ~ MOTEeHIWan.  KOHCTaHTBI ~ paBHOBECHS
OKHCIIMTEIBHO-BOCCTAHOBHUTEIBHBIX Peakiuil. BeiOop THTpaHTa H
ONTHUMAJIBHBIX YCJIOBHH THUTpPOBaHUS. KpHUBBIE OKHUCIHTEIBHO-
BOCCTAHOBHUTEIILHOTO TUTpOBaHMs. (DakTOphl, BIHUSAIOIME Ha
BENTMYKMHY CKauka Ha KPUBOW THTpOBaHWs. MHIUKAIMA KOHEUHOM
TOYKA THTPOBaHHS XHMHYSCKHMH U  (H3HKO-XUMUYECKUMH
Mmeromamu. [lepMaHraHatoMeTpus. XapaKTepPUCTHKa METOja.
VYcioBus MPOBEACHHS MEPMAHTAHATOMETPHUYCCKHX OIpEICICHHUH.
BermectBa, omnpejensemMble MePMaHAHATOMETPHYECKHM METOIOM.
JlocTOMHCTBA M HEJJOCTATKU MeTozia. MomoMerpust. XapakTepucTrKa
METOJa, YCJOBHS TPOBEICHHS HOIOMETPHYECKOrO ONpPE/IeICHHs
BemiectB. JlocromHcTBa W HemocTtaTku Mertoma. IIpuMenerue
peakunﬁ OKHUCJICHUS-BOCCTAHOBJICHUA B METOJC
MOTCHIHUOMETPUICCKOIO TUTPOBAHU.

2.6. HonooOmenHass  xpomatorpa¢pusi B  KOJIMYECTBEHHOM
XHUMHYECKOM aHaJIH3e.

TpeOoBanus, mpenbsBIAeMble K pEakUHsAM HOHHOrO oOMeHa.
H3zorepma wuoOHHOro oOMeHa. BbIOOp ONTUMAaNbHBIX YCIOBHIA
HMOHOOOMEHHOT0 pasneneHus BEIIECTB. [Mpumenenue
MOHOOOMEHHOI  xpoMaTtorpaduu B  AHATUTHYECKOH XUMHHU
OpPraHMYeCKMX M HEOpraHMYeCKUX COCAMHEHHH: pa3ziencHue,
OYHCTKA, KOHIIEHTPUPOBAHHE U T.J.

BBenenne B (hU3HKO-XMMHUYECKHE
(MHCTpyMEHTAJBHBIE) METOBI
aHanu3a

3.1. ®XMA - cocraBHas 4acTb COBPEMEHHOIl aHAJIUTHUYECKOil
XHMHH.

Knaccudukarys (U3UKO-XMMUYECKUX METOJIOB aHaIM3a.
AHaNIUTHYECKUil CUTHAN Kak HH(OpMaTHBHAs (YHKIMS COCTaBa
BEIIECTBA M €ro KoJIM4ecTBa. [IpruMepsl aHATUTHYECKUX CUTHAJIOB
ux n3Mepenuii B DXMA.

3.2. Metposiorunieckre OCHOBHI aHATUTUIECKUX METOIOB.
OCHOBHBIE aHATUTHKO-METPOJIIOT MIECKHE XapaKTEPUCTHKH METOJIOB
U PE3yNbTaTOB aHalW3a, CIIOCOOBI HMX  OLEHKH: Hpenen
oOHapyXeHHs, KO3(Q(GUIMEHT UYyBCTBUTEIBHOCTH, HIKHAA U
BEpXHSS TpaHMIa JAWana3oHa ONpeleseMbIX  COIep)KaHUH,
CEJIEKTHBHOCTb, ~MPEHU3UOHHOCTh B  YCIOBHSAX CXOAMMOCTH
(moBTOpsIEMOCTH) W BOCTIPOM3BOAWMOCTH,  IPABHIBHOCT,
skcnpeccHocTh. O6o6mennsie ceemennss o [OCT P UCO 5725
(2002).

3.3. Obmras XxapakTepuCTKa CIIEKTPATbHBIX, SJEKTPOXUMUIECKAX U
XpomartorpapMyecKux MeTOloB aHanmm3a. [IpencraBieHune o
(OTOMETPHYECKHX, IOTCHUOMETPHYCCKHX METOaX aHaM3a M|
HOHHOOOMEHHOH XpoMaTorpaQuu.

Copeprkanue 3aHATHI CEMUHAPCKOTO THIA

HaumeHnoBaHnue TeM (pa3aesioB)

Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA

WneHTHUKAIN HOHOB 3JIEMEHTOB B
pacTBopax

JIP WneHTndukanys nHANBAAYATFHBIX KATHOHOB B pacTBOpE.

Wnentndpukanmst 2-X WHANBHAYAJIBHBIX CYXHX COJEH,
00pa30BaHHBIX OJJHAM U3 N3y9aeMbIX KATHOHOB 1 OJTHAM 13
U3y4aeMbIX aHUOHOB.

KomanuecTBeHHsIi XHUMHAYECKUN
aHanu3

JIP KonuuecTBeHHBIN XUMUYECKUI aHAJIU3 HA OCHOBE pEeaKLUi
KHCJIOTHO-OCHOBHOT'O B3aNMOJCHCTBHS. Kucnorno-




OCHOBHOE THUTpOBaHHE. IIpUroTOBIEHHE CTaHIAPTHBIX
pactBopoB HCl u Na2B40O7-10 H20.

Kucnorno-ocHoBHoe  TuTpoBanue.  CraHmapTusanus
pactBopa HCI mo pactBopy mepBHYHOTO CTaHIapTa
Na2B407-10 H20.

KucnorHo-ocHoBHOE TUTPOBAHHE. Onpenenenue
COZIepKaHus JieKaruapaTakapOoHara HaTpusi B oOpasie.
[IpumMeHeHne CHHTETHYECKMX HOHOOOMEHHHMKOB IS
KOJIMYECTBEHHOTO  ONPEAENEeHUs  CONed  pa3IUYHBIX
METAJIOB B pacTBOpax.

KonngectBeHHBII XMMHWYECKMH aHalnM3 Ha OCHOBE
AQHAJIUTHYECKUX peaxiuii KOMIUIEKCOO0pa30BaHUsL.
IIpuroroenenue cranaapTHeIx pactBopos DATA u ZnSO4.
KommnexconomeTpudeckoe TutpoBanue. CTaHgapTH3aLMS
pactBopa DJATA.

KommnekcoHomeTpuueckoe TuTpoBanue. OrmpeneneHue
COJIep KaHUs COoNel pa3IuYHbIX METAJIJIOB B PACTBOPE.
Omnpenenenne KECTKOCTU BOIBI

KonuuecTBeHHBI XMMUYECKHH aHamM3 Ha OCHOBE
AQHAINTHYECKUX pEeaKIMi OKHUCIEHHSA-BOCCTAHOBIECHUS.
Ilepmanranatomerpus. IIpuroroBneHue  CTaHIApTHBIX
pactBopoB KMnO4 u (NH4)2C204-H20.
IlepmaHranaTomMeTpus. CranpapTuzanus pactBopa
KMnO4 1no pactBopy  MNEpBHYHOIO  CTaHaapra
(NH4)2C204-H20.

IlepmaHranaTomMeTpus. Onpenenenne CoJiep)KaHuUs
cynbara xenesa(ll) B pacteope.

Honomerpust. OmpeneneHue  copepkaHus — cynbgara
menu(Il) B pactBope.

(MHCTpYMEHTAJIbHBIE) METOJIBl aHATTN3a

3. | Beenenne B Qusuko-xumuueckue | JIP | doromerpuueckoe onpeneieHne coneil Meau B pacTBopax
(MHCTpYMEHTAJIbHBIE) METO/IbI Ha OCHOBE AQHAITMTUYECKUX peaxuuii
aHaIM3a KOMILIEKCOO0pa30BaHUsL.

[ToTeHnoMeTpuYecKoe TUTPOBAHHE BELIECTB HAa OCHOBE
KUCIJIOTHO-OCHOBHOI'O B3aUMOJIEHCTBHSI.
CopepxxaHue cCaMOCTOATEIbHOM padoThI
Ne N
i HaumeHoBaHme TeM (pa3/iesioB) Conep:xaHue caMoCTOSITEJIbHON PadoThI

1. | Unentudukanus noHOB 31eMeHTOB B | IloBTOpeHHME JIEKIIMOHHOrO MaTepuana. lloaroroBka K
pacTBopax nmabopaTopHBIM paboTam

2. | KonnuecrBeHHbIl XumMudeckuii aHanu3 | [loBropeHue  nekipoHHOro Marepuana. IloarotoBka K

nmabopaTopHBIM paboTam

3. | Beenenne B ¢usuko-xummdeckue | [loBropeHue nekipoHHOro Marepuana. IloarotoBka  k

nmabopaTopHBIM paboTam

3. OueHo4yHble MaTepuajbl /Jisl TPOBeIEHUS] TEKYUIero KOHTPOJS YCIeBAeMOCTH M
MPOMEKYTOYHOM aTTecTAlMM 00YYAIOMIMXCH M0 JUCHUILIMHE (MOAYJII0)

[lo mucuuniuae (MOIYI0) TPETYCMOTPEHBI CIEAYIOUIUME BUABI KOHTPOJIS KadecTBa
OCBOEHUS:
TEKYILUNA KOHTPOJIb YCIIEBAEMOCTH;
MIPOMEXKYTOYHAs aTTECTAIHSI 00YUaIOIINXCS 10 JUCHUTIIINHE (MOAYIIO).

3.1. OueHouHble MaTepuadbl ISl TNPOBeIeHUs] TeKyllell aTTecTAMU MO JUCHUIJIUHE

(MoayJ110)
Ne | KonrTposupyemblie TeMbl (pa3esibl) HanMeHoBaHMe OLIEHOYHOIO CPe/ICTBA
n/n
1. | NgeaTndukanys HOHOB 2JIEMEHTOB B PacTBOpax Keiicel. KoHTpOnpHas paboTa.
2. | KonmuecTBeHHBIH XUMHIECKUH aHAIIH3 Keticol. KorTponbaas pabora.
3. | BBenenne B Qusnuko-xumudeckne (nHcTpyMeHTanbHbe) | Kefickl. KonTponbhas pabora.

MCTOJbI aHaJIn3a

3.1.1 TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIU WHBbIE MATEPHAJIbI, HEOOXOAUMBIE /IS OLEHKH
3HAHM, yMEHNH, HABBIKOB M (MJIH) ONBITA IeATEJbHOCTH B NpoIecce TeKYero KOHTPOJIst
ycneBaeMoCTH
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[IpuBenute ypaBHEHHMS peakUUil HWAGHTH(PHUKALUU alerata CBUHIA. YKaXHUTE
aHaMTU4YecKue APQPEKTh peakuii, OCOOCHHOCTM WX BBIMONHEHHS. K Kakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH U aHUOH, BXOJSIILIE B COCTaB COJIN? YKaXKUTE
IPYIIOBON peareHT, aHaIMTHIecKuit 3¢pdexT npu AeCTBUH rPYNIIOBOTO peareHTa.

[lpuBenute ypaBHeHUs peakumii uueHTHGUKanuu ximopuaa skemeza (L), VYkaxwure
aHanmuTHYeckne dS((EKThl peaknuii, OCOOCHHOCTH WX BBINONHEHHA. K Kakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH U aHUOH, BXOJSILIKE B COCTaB COJIU? YKaXUTE
IPYIIOBON peareHT, aHAIMTHIeCKUH 3(h(eKT npu AeHCTBUH IPYIIIOBOT'O pEareHTa.

[lpuBenute ypaBHEHHsS peakUWi WIACHTU(GUKAIMKA HUTpaTa AIIOMUHUS. YKaKUTE
aHanmuTHYeckne dS((EKTh peaknuii, OCOOCHHOCTH WX BBINOMHEHHA. K Kakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSITCSI KATUOH U aHUOH, BXOJSIIINE B COCTaB COJIN? YKaXUTE
IPYNIIOBOM peareHT, aHAIUTUYeCKU A3PPEeKT Ipu JeMCTBUM IPYNIIOBOIO peareHTa.

[IpuBeaute ypaBHEHUS peakuMid UWISHTHUQUKAIMK cyinbdara Xxpoma. YKaKUTe
aHanuTH4eckue dS(PPexThl peakiuii, O0COOEHHOCTH WX BbIMOJHEHHSI. K  Kkakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH U aHUOH, BXOJSIIIKE B COCTaB COJIN? YKaXUTE
IPYNIIOBOM peareHT, aHAIUTUYECKUI 3P PEKT npu AeHCTBUU IPYIIIOBOIO PEareHTa.

[IpuBeaute ypaBHEHUS peakUMd UWIACHTHQUKAIMU XJIOpPHAAa HUKEIS. YKaKUTE
aHanuTH4YecKkue dS(PQPexThl peakuii, OCOOCHHOCTH WX BbIMOJHEHHS. K  Kakum
AHAJIMTUYECKUM TPYIIIIaM OTHOCATCS KATHOH U AHUOH, BXOJSIINE B COCTAB COJN? YKAKUTE
IPYNIIOBOM peareHT, aHAIUTUYeCKU 3PPeKT npu AeWCTBUU IPYIIIOBOIO PeareHTa.

[IpuBeautre ypaBHEHUS peaklUil uAeHTU(UKAUU  anerara MeAu. YKaKuTe
aHanuTH4YecKue dS(PQPexThl peakuii, OCOOCHHOCTH WX BbIMOJHEHHI. K  Kakum
AQHAJINTUYECCKUM I'PYIIIIAM OTHOCSTCSI KATUOH M aHUOH, BXOSIIIHE B COCTaB COJIU? Y KAKUTE
TPYNIIOBOM peareHT, aHAMUTHIYEeCKUH 3G (HEKT Mpu ASHCTBUM TPYIIOBOTO PEarcHTa.

[IpuBenuTe ypaBHEHHsS peakui UACHTU(GUKAIIMKA HUTpaTa KoOanbTa. YKaKHTE
aHanuTH4Yeckue dS(PQPeKThl peakiuii, O0COOCHHOCTH UX BBIMIOJHEHUSI. K  Kakum
AQHAJINTUYECCKUM I'PYIIIIAM OTHOCSATCS KATHOH M AaHUOH, BXOZSIINE B COCTaB COJIA? Y KaKUTE
TPYNIIOBOM peareHT, aHATUTHIEeCKUH 3G (GEKT Mpu ASHCTBUM TPYIIOBOTO PEarcHTa.

IIpuBenure ypaBHEeHUs peakuuil uAeHTHQUKaUMKM HaTpus QocdaTta. YKaxKuTe
aHanmuTHueckne dS(Q¢QeKTel peakiuil, 0COOEHHOCTM HUX BbINOJHEHHA. K Kakum
AQHAJINTUYECKUM IPYIIIIAM OTHOCSTCS KATUOH U AaHUOH, BXOZSIINE B COCTAaB COJIA? Y KaKUTE
IPYIIIOBON peareHT, aHaIuTu4eckuit 3pdext npu AedcTBUM rPpyNIoBOro peareHTa.

[IpuBenure ypaBHeHUs peakuuil uaeHTH(UKanuu Oapus HUTpaTa. YKaxKuTe
aHanmuTHYeckre dS((QeKTbl peakiuil, O0COOCHHOCTM HUX BbINOJHEHHA. K Kakum
AQHAJIMTUYECKUM I'PYIIIIAM OTHOCSTCS KATUOH U AaHUOH, BXOZSILINAE B COCTaB COJIN? Y KaKUTE
IPYIIIOBON peareHT, aHaIuTU4ecKuit 3pdext npu AefcTBUM rPyNIOBOrO peareHTa.

[IpuBenure ypaBHEHMsI peakUuil HAeHTH(UKALMKM MapraHua cyinbdara. YKaxute
aHanmuTHYeckne d3((QeKThl peakiuil, O0COOCHHOCTM HUX BbINOJHEHHA. K Kakum
AQHAJIMTUYECKUM I'PYIIIIAM OTHOCSTCS KATUOH U aHUOH, BXOZSILINE B COCTAaB COJIN? Y KaKUTE
IPYIIOBON peareHT, aHaInTU4ecKuil 3hexT npu AeHCTBUM IPYIIIOBOIO peareHTa.

[IpuBenute ypaBHEHHs peakuud UACHTUGHUKAIMKU cepeOpa HUTparTa. YKaKuTe
aHanmuTHYeckre dS((QeKThl peakiuii, O0COOEHHOCTM HUX BbINOJHEHHA. K Kakum
AQHAJIMTUYECKUM I'PYIIIIaM OTHOCSTCS KATUOH U aHUOH, BXOSIIINE B COCTAaB COJIN? YKaKUTE
IPYIIOBON peareHT, aHaInTHIecKuil 3hdexT mpu AeHCTBUM IPYNIIOBOIO peareHTa.

[IpuBenure ypaBHEHMS peakiuil uAeHTH(UKAUM OpoMHUIAa LUHKA. YKaKUTe
aHanmuTHYeckre dS((QeKThl peakiuii, 0COOEHHOCTM HUX BbINOJHEHHA. K Kakum
AQHAJINTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH U aHWOH, BXOSILINE B COCTaB COJIN? YKaXKUTE
IpYIIOBON peareHT, aHanuTU4YecKuit 23pdekT mpu AeHCTBUH IPYNIIOBOTO peareHTa.

[IpuBenure ypaBHeHMs peakuuid wuaeHTUGHUKarmMu pryrd HuTpata (II). VYkaxute
aHanmuTHYeckhe dS((QeKThl peakiuii, OCOOEHHOCTM WX BbINOMHEHHA. K Kakum
AQHAJINTUYECKUM I'PYIIIIaM OTHOCSTCS KATHOH U AaHUOH, BXOJSIINE B COCTaB COJIN? YKaKUTE
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IPYIIOBON peareHt, aHaIMTHIecKuit 3pdexT npu AeCTBUM IPYNIIOBOTO peareHTa.
[IpuBenute ypaBHeHHs peakuuii uaeHTUuUKamu sxene3a cyinbpara (II). Ykaxute
aHaMTU4YecKue APQPEKTh peakuii, OCOOCHHOCTM WX BBIMONHEHHS. K Kakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSITCSI KATUOH M aHUOH, BXO/ISIIIIUE B COCTAB COJIU? YKaKUTE
IPYIIOBON peareHT, aHaIMTHIecKuit 3¢pdexT npu AeCTBUH rPYNIIOBOTO peareHTa.
[IpuBenute ypaBHEHHS peakuWid UIACHTU(DUKAIMH HATpUs THOCYIb(daTa. YKaxuTe
aHamuTHYeckne dS((GEKTh peaknuii, OCOOCHHOCTH WX BbINOMHEHHI. K kakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH U aHUOH, BXOJSILIKE B COCTaB COJIU? YKaXUTE
IPYIIIOBON PeareHT, aHAIMTHIeCKUi 3(pekT npu AeHCTBUH IPYNIIOBOTO peareHTa.
[IpuBemute ypaBHEHWS peakuuil HACHTUDUKAMK Kadusd CyabpHuTa. YKaKUTE
aHATUTHYCCKUE APQPEKTh peakiuii, OCOOCHHOCTH WX BBIMONHCHHS. K Kakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSITCSI KATUOH U aHUOH, BXOJSIIINE B COCTaB COJIN? YKaXUTE
IPYNIIOBOM peareHT, aHAIUTUYECKUH 3PPEKT npu AeHCTBUU IPYNIIOBOIO PEareHTa.
[IpuBeaure ypaBHEHMsI peakUMil UACHTU(DUKALMM HATpUsS apceHUTa. YKaKuTe
aHanuTH4eckue dS(PPexThl peakiuii, O0COOEHHOCTH WX BbIMOJHEHHSI. K  Kkakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH U aHUOH, BXOJSIIIKE B COCTaB COJIN? YKaXUTE
IPYNIIOBOM peareHT, aHAIUTUYECKUI 3P PEKT npu AeHCTBUU IPYIIIOBOIO PEareHTa.
[IpuBeaute ypaBHEHMsI peakUMil UIASHTU(PUKAIMKM aMMOHHUS cCyinbuua. YKaxuTe
aHanuTH4YecKkue dS(PQPexThl peakuii, OCOOCHHOCTH WX BbIMOJHEHHS. K  Kakum
AQHAJIUTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH U aHUOH, BXOJSIIIKE B COCTaB COJIN? YKaXUTe
IPYNIIOBOM peareHT, aHAIUTUYeCKUi 3PeKT npu AeHCTBUU IPYNIIOBOTO peareHTa.
[IpuBeaute ypaBHEHHs peakuuil HIEHTU(GUKAMUM HATpUs apceHara. YKaKuTe
aHanuTH4YecKue dS(PQPexThl peakuii, OCOOCHHOCTH WX BbIMOJHEHHI. K  Kakum
AQHAJINTUYECCKUM I'PYIIIIAM OTHOCSATCS KATHOH M AaHUOH, BXOZSIINE B COCTaB COJIA? Y KaKUTE
TPYNIIOBOM peareHT, aHATUTHIEeCKUH A (EKT IpH IeHCTBUH TPYIIIOBOTO peareHTa.
[IpuBenuTe ypaBHEHMsI peakIWil HACHTUPHUKAIMA aMMOHUS pOJaHUAA. YKaKHTE
aHanuTH4Yeckue dS(PQexThl peakuii, OCOOCHHOCTM WX BbIMOJHEHHSI. K  Kakum
AQHAJINTUYECCKUM I'PYIIIIAM OTHOCSATCS KATHOH M AaHUOH, BXOZSIINE B COCTaB COJIA? Y KaKUTE
TPYNIIOBOM peareHT, aHATUTHIEeCKUH AG(GEKT mpu ASHCTBUM TPYIIIIOBOTO PEarcHTa.
IIpuBenure ypaBHEHUS peakUMd MIASHTHU(DUKALMU Kalublus OpoMuia. YKaKuTe
aHanmuTHYeckre dS((QeKThl peakiuil, O0COOGHHOCTM HX BbIIOJHEHHA. K Kakum
AHAJIMTUYECKUM I'PYIIIIaM OTHOCATCSA KATUOH U AaHUOH, BXOJSIIIHAE B COCTaB COJIA? Y KaKUTE
IPYIIIOBON peareHT, aHaIuTu4eckuit 3pdext npu AedcTBUM rPpyNIoBOro peareHTa.
[IpuBenure ypaBHEHMs peakuMid HACHTU(UKALIMM Kalud HMOAMJA.  YKAKUTE
aHanmuTHYeckre dS((QeKTbl peakiuil, O0COOCHHOCTM HUX BbINOJHEHHA. K Kakum
AQHAJIMTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH M aHUOH, BXOSIIIHE B COCTaB COJIM? YKaKUTE
IPYIIIOBON peareHT, aHaIuTU4ecKuit 3pdext npu AefcTBUM rPyNIOBOrO peareHTa.
[IpuBenure ypaBHEHUS peakUUd MIACHTU(DUKAUM XJIOpUAA KagMHs. YKaKuTe
aHamuTHYeckre dS((QeKThl peakiuil, OCOOGHHOCTH uX BblIOJHEHHA. K kakum
AQHAJIMTUYECKUM I'PYIIIIAM OTHOCSTCS KATUOH U aHUOH, BXOZSILINE B COCTAaB COJIN? Y KaKUTE
IPYIIOBON peareHT, aHaIuTU4ecKuil 3pdext npu AefCTBUM rPyNIIOBOrO peareHTa.
[IpuBenute ypaBHEHHs peakUud MISHTU(DUKALUU HUTPUTA HATPUAL.  YKaKUTE
aHanmuTHYeckne dS(QeKThl peakiuii, 0COOEHHOCTM HUX BbINOJHEHHA. K Kakum
AQHAJIMTUYECKUM I'PYIIIIaM OTHOCSTCS KATUOH U aHUOH, BXOSIIINE B COCTAaB COJIN? YKaKUTE
IPYIIOBON peareHT, aHaInTU4IecKuit 3pdext npu AeCTBUM IPYNIIOBOrO peareHTa.
[IpuBenute ypaBHEHMs peakUil WICHTU(UKAUM HHUTpaTa CTPOHLUA. YKaKHUTE
aHanmuTHYeckre dS((QeKThl peakiuii, 0COOEHHOCTM HUX BbINOJHEHHA. K Kakum
AQHAJINTUYECKUM I'PYIIIIaM OTHOCSTCSI KATUOH U aHWOH, BXOSILINE B COCTaB COJIN? YKaXKUTE
IpYyIIOBON peareHT, aHaIuTH4YecKuit 3pdext npu AeHCTBUM rPYNIIOBOIO peareHTa.

B xakoM oTHomienun HeoOxomumo cmemath 14%-ubiii U 56%-nb1ii pactBop H2S04,
9TOOBI MPUTOTOBUTH 20%-HBIN PACTBOP CEPHOM KHCIOTHI.

Paccuuraiite TuTp pactBopa, ecnu B 25 cm3 Haxogures 0,5 r NaOH.
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Hasecky Na2C;04 0.3580 1 pactopuiu B o6beme 100 cm®. Ha turposanue 20,00 cm?
IIOJTy4eHHOTO pacTBOpa B cpeaHeM HyxHO 21,20 cm® pactBopa KMnOs.Onpenenents
MOJISIPHYIO KOHIIEHTPAILMIO 3KBUBAJIEHTOB U TUTpP pacTBopa KMnOy4

B 750 r Boasl pactBopeno 50 r cosu. Onpeaenure MaccoByto 4acTh (%) coiau B pacTBOPE.
Onpenenuts MaccoByro 4actb (%) moTepu B TJIMHE NPHU MPOKAIMBAHUHK, €CIIM Macca
HaBECKH K MpoKanuBaHuio paBHa 1,9126 r, a macca nocine npokanuBanus 1,7412 r.

[Ipu nmpoxanuBanuu 0,7562 r u ruapokcuna amomunus Al(OH)s momyueno 0,3845 r
okcuaa amromuaus Al,O3z . Onpenenuue maccoByto yactuny (%) AloOs B oOpasiie.
Onpenenute kakas macca Kl maxoautes B 200 cm® pacTBopa, ecim TUTp ero paseH 0,0166
r/em®

Tutp pactopa Ca(OH), pasen 0,003705 r/cm®. Haiinute MONSpPHYIO KOHIEHTPAIHIO C
(Ca(OH)2) 1 MmonsipHyto KoHIteHTparuio skBuBaaeHToB C(1/ZCa(OH)>).

[ocuuraiite TUTp pactBopa, eciu B 25 cm® comepxurcs 0,5 T NaOH. 10.Momspnas
koHIeHTpaius 3kBuBanieHToB C(1/2 HoSO4) = 0,05 mons/m.

Kakoe cooTHomennn HeoOxomumMo w3MeHHTH 14%-Hbli n 56%-ub1id pactBop H2SOs,
4TOOBI TPUTOTOBUTH 20%-HBIN pacTBOP CEPHOM KUCIOTHI.

Onpenenure MOJSPHYIO KOHIIEHTPALMIO SKBUBAJICHTOB pacTBOpa, €CIU B PacTBOpE
coaepxutcs 24 r kapobonara kamst KoCOs,

Onpenenure maccoByro 4acTb (%) MoTepu MpU MPOKAIMBAHUU TJHMHBI, €CIM Macca
HABECKM J0 MpoKajbiBaHUsA paBHa 1,9126 1, a Macca HaBECKM MOCJE MPOKAIbIBAHUS —
1,7412 r.

B 750 r Boasl pactBopeno S0 r conu. Onpeaennure MaccoBYrO 9acTh (%) COM B pacTBOPE.
HyxHo mpurotoButs 25% - HbII pactBop n3 60%-Horo pactBopa H2SO4,

Monspras kornenTparus skBuBaieHToB C(1/2 HoSO4) = 0,05 mons/n. Onipenenuts TATP
Y MOJISIpHYIO KOHIIeHTpanuio pactBopa H2SO4.

OnpeennuTe MOJSPHYIO KOHIIEHTPAIIHIO PACTBOPA CEpPHOM KMCTOTH, eci B 100 cM® aToro
pactBopa coaepxurcs 4,9 r 6e3poanoit HoSO4,

OnpenennuTs Kakas Macca Kl Haxomures B 200 cm® pacTBopa, ecim TUTp ero paseH 0,0166
r/em®.

N3 naBecku kapOonaTHOW mopoabl maccoit 0,5014 r mocie HECKOJbKHX OIeparui
nosryueHo 0,6497 r rpaBumerpuueckoii popmer CaSO4. PaccuunTaiite maccoByto yactsb (%)
CaCOs B obpasiie.

Hyxno npuroroButs 100 M 10%-noro pactBopa BaCls.

B 50 r pactBOpa conepxkurcs 2,5 r ruapokcuaa kanust KOH. OnpenenuTs MacCoByIO 1010
KOH (%).

Omnpenenure MacCOBYIO JIOJIO MOTEPh MPU MPOKATMBAHUH [JIMHBI, €CIH Macca HaBECKH J10
npokanuBanus Obuta 1,9126 1, Macca HaBecku mocie npokaauBanus — 1,7412 r.

Ckoubko rpammoB KMnOg4 Hano B3sTh Ui ipurotoBieHus 2,00 1 pacTBopa ¢ TUTPOM
0,003510 r/mn?

Ha TutpoBanue 0,0244 r H2C04*2H,0Ouspacxonosano 19,50 mn  pactBopa
KMnO4.Beruncnute HOpMabHOCTH U TUTP pacTBopa KMnOa.

Ckonbko rpamMmmoB NazS203*5H20nan0 B3sTh U1 npurotosienus 2,00 i 0,021 pacTBopa
Tuocynbdara HaTpus?

KonTpouabHbliii padora
Tema 1. Ilpumepsl BONPOCOB K KOHTPOJILHOI padoTte Ne 1.
Bomnpoc 1.1.

1.

B pactBope kakoro pearenta cienyer pactBoputh ocanok Caz(POas)2 1ist onpesenenus B
HeM nonos Ca%*?

2. Kakoe ycnoBue HYXHO 00ecCHednTh, YTOOBI JIEHCTBHEM THApaTa aMMHUAKa pa3eluTh
CMeCh KaTHOHOB HUKEJISI U AIIOMUHUS?
Bomnpoc 1.2.
1. Kakyro popmyiy Hy>)KHO UCIIOTIB30BaTh Ui pacdera pH B pacTBOpe yKCYCHOM KUCIIOTHI?



2. Tlo xakoii popmMyse pacCUUTHIBAIOT KOHIIEHTPALIMIO HOHOB BOJOPO/a B BOAHOM PacTBOpPE

runpodocdara mHarpus?
Bomnpoc 1.3.

1. Kakoii u3 aHMOHOB — Okcanar, (ocdar wiu Gropua HpU MPOYUX PABHBIX YCIOBHUSIX
oOecrieynBaeT HaMOOJIBIIYIO TIOJTHOTY OCaKJICHUS NOHOB Oapus?

2. Kaxoit u3 katmonos — Ba%*, Ag*, Fe*" - Gyner ocax/en Hanbonee TONHO NpH ASHCTBHH
¢docdara HaTpHs HA PacTBOP €ro coym?

Tema 2. Ilpumepsl BOIPOCOB K KOHTPOJILHOI padoTe Ne 2.
Bomnpoc 2.1.

1. C kakum mHaukatopoMm MoxHO oTTHTpoBaTh 0,1000 M pactBop H3POs no NaH2PO4?
OTBeT NOATBEPIUTE PACUETOM.

2. Kaxoif MHAWKATOp CIEeNyeT HCIOJIb30BaTh MPH OINPENEIICHUN COJAEPKaHMs THIPOKCHIA
HaTpUs, €CIM B pacTBOpPE NPHUCYTCTBYeT amnerar HaTpus? OTBET MOATBEPIUTE
COOTBETCTBYIOIIUMH YPAaBHEHUSMHU PEAKIHI U pacdeTaMH.

Bomnpoc 2.2.

1. Tlo xakoi ¢opMylie pacCUMTHIBAIOT KOJIMYECTBO MOJIb SKBUBAJICHTA MOHA aMMOHUS TIPU
ero ompeneneHnn (popmanpaeruaaeiM  Metogom? IlpuBenure ypaBHEHHS peakiHid,
WLTIOCTPUPYIOIIUX CXEMY TUTPOBAHHUSL.

2. TutpyroT cMech THAPOKCHA HATpUs U kKapOoHata Hatpus pactBopoMm HCI ¢ naaukaropom
METHJIOBBIM OpaHXeBbIM. Kakue KOMITOHEHTBI CMECTH ITPH 3TOM OYIIyT OTTUTPOBBIBATHCS ?
OTBeT NOATBEPINTE YPABHCHUSIMH COOTBETCTBYIOIIMX XUMUICCKUX PEAKITUH.

Bomnpoc 2.3.

1. Paccuurars tuTp pactBopa H2SOs mo NaOH (T(H2SO4/NaOH)), eciu ¢ (1/2 H2SOs) =
0,1000 momap-3k8/1. M(NaOH) = = 40 r/mob.

2. Hasecky NaOH 1,5238 r, 3arpszaennyto kapoonaroM (Na2COz), pacTBopmiu u paz0aBuiu
TUCTHIUTMPOBaHHOM Bojort no0 100 mMi B mepHoi koside. Ha turpoBanme 10,00 mu
MOJTYYEeHHOTO PacTBOpPa C MHAMKATOPOM METHUJIOBBIM OpPaHXEBBIM MOTpeOoBaioch 22,53
w1 pactBopa HCl ¢ T (HCI) = 0,003650 r/ma. Ha TuTpoBaHue Takoro ke o0bemMa pacTBopa
¢ wuHIuKaTopoM (eHonadragennom moTtpedoBanocs 18,50 mm  HCI.  Paccuwmrars
nporeHTHoe coaepkanue NaxCO3z B NaOH.

Tema 3. IIpuMepbl BONIPOCOB K KOHTPOJIbHOI padoTe Ne 3.
Bonpoc 3.1.

1. Hanmmmure dopmyiy Ui pacdera OKUCIUTEILHO-BOCCTAHOBHTEIBHOTO IMOTEHIMANA B
TOYKE SKBHBAJICHTHOCTU. UeMy paBHO 3HAYCHHE OKHCIHUTEIBHO-BOCCTAHOBHUTEIHHOTO
MOTEHIIMaja B TOYKE SKBHUBAJICHTHOCTH Tpu TuTpoBanuu 0,05 H. pactBopa |2 0,05 H.

E) ;= 054B, aE¢ -y = 0,09B
pactBopom NaxS:03, ecnu 142 S05/25,0; ? OTBET NOATBEPIUTE

pacuéToM W 3alMUINTE YPABHEHUS COOTBETCTBYIOUIEM XMMMYECKOW peakuuud MU
MOJIypeakLui, 1300pa3uTe X014 KPUBOH TUTPOBAHMS.

2. Hamumwure ¢opmyiny Juisi pacueTa pealbHOrO OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
noreHiuana ot pH pactBopa. Uemy paBHO 3HauyeHUE PEAITBHOTO OKHUCIMTEIBHO-
BOCCTAHOBMTEJIBHOIO MOTEHIIMAJA MOJIYpEaKM BOCCTAHOBJIECHHUS MMEPOKCHAA BOJIOPOJIA
pu pH 4? OTBeT noaATBEpANTE PaCYETOM.

Bomnpoc 3.2.

1. Tlo «kakoii ¢opmylne pacCUMTHIBAIOT  3HAYEHHE  PEAJbHOTO  OKHMCIMTEIbHO-
BOCCTAHOBMTEJIBHOIO MOTEHIIMANA MOJYPEaKlUu, €Clii OKUCIeHHas (opMa ydacTByeT B
noOOYHOW peakUuu KOMIUIeKcooOpazoBaHus. OTBET MOATBEPAMTE YPABHEHUSMHU
XMMUYECKHUX peakIfil ¥ MoJypeakuuil Ha KOHKPETHOM IIpUMeEpe.

2. Kak Bblumcnsror uucno  Mousielt  skBuBaieHta KoCroO7  mpu  onpeneneHun
noioMeTpuueckuM MetogoM? OTBET MOATBEPIUTE YPABHEHHSIMH COOTBETCTBYIOIIUX
XMUMUYECKUX peakiuuid u mnosypeakiuid. Ilpemioxxkure (QU3NKO-XUMUYECKUH METOJ
oTpeieNIeHus] KOHLEHTPAIMK AUXpOoMaTa Kalus B pacTBOpE.
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Bomnpoc 3.3.

1. Onpenenenue  conmepxkanusi  >keneza(ll) B pactBope  mpoBOJAST  METOJIOM
MOTEHIIIOMETPUIECKOTO TUTpoBaHHs. CKOJIBKO XKele3a COACPKUT 00pa3zel], eciii HaBecKa
atoro obpasia maccoit 0,1700 r mociie pacTBOpEHHUs: M BOCCTAHOBIICHHS XKelie3a J0 JKele3a
(I1) ortutpoBana 8,40 mu pactBopa nepmanranara kamus ¢ T(KMnOa/Fe) = 0,006200
r/m?

2. OObsicHUTE MPUHIUN HOHHOTO oOMeHa. llpuBenuTe ypaBHEHUS XMMHYECKUX PEaKIUU.
[TepeuncnuTe U3BECTHBIC BAM THITHI HOHOOOMEHHUKOB.

3.1.2. MeToguueckue MaTepuajbl, OMpeaesOmMe TPoUeIypbl ONEHUBAHHUS 3HAHMIA,
YMEeHH i, HABBIKOB U (MJIH) ONMBITA /IeSITeJIbHOCTH B X0/I€ TEKYIIEro KOHTPOJIsl yCIeBaeMOCTH
Keiicol (cuTyanuu 1 3a1a44 € 3aJaHHBIMHU YCJIOBUSIMH)

OOyuarommiicsi JTOJDKEH YMEThb BBIJICIUTh OCHOBHBIC IIOJIOKEHHSI W3 TEKCTa 3ajlaud,
KOTOpBIE TPEOYIOT aHaIM3a U CIYXKaT YCIOBUSAMH pemeHus. MIcXoas 3 TOCTaBIeHHOTO BOTIPOCca
B 3aJ1a4e, MOMBITATHCS MAKCHMAJILHO TOYHO OTNPEACTUTH MTPOOJIEMY U COOTBETCTBEHHO PEIIUTH €¢.

3amaur MOTYT PeIIaThCs YCTHO W/WIM MUChMEHHO. [Ipu pemeHun 3aja4 TakKe BaXKHO
MpaBWJIbHO C(OpPMYIHMpPOBAaTH M 3amucaTh BOIMPOCHl, HauWHas C OoJjiee OOMIMX U, KOHYas
JaCTHBIMU.

Kpumepuu oyenusanus — OTIeHKa YIUTBIBAET METOJIBI H CPEJICTBA, UCTIOIBb30BaHHBIE TTPH
peIIeHIH CUTYAIIMOHHOH, TPOOJIEMHOH 3a/1a4H.

O1neHKa «omauuHO» CTABUTCS B CIydae, KOT/1a 00YJatoNIHics BBITOJTHIIT 3a1aHue (PETIIHI
3a/lavy), WCIOJb3ys B IOJHOM OOBEME TEOpETHUSCKHE 3HAHWS W TPAKTHYSCKUE HABBIKH,
MTOJTyYCHHBIE B TIPOIIECCE OOYUCHUS.

O1eHKa «xopouto» CTaBUTCS, €CITH 00YJIAFOIIUIACS B II€JI0M BBITIOJIHUII BCE TPEOOBAHHS, HO
HE COBCEM YETKO OIpeAesseTcs] ONopa Ha TEOPETUUYECKHUE MOJI0KEHHSI, N3TI0KEHHbIE B HAYYHOUN
JUTEepaType Mo JaHHOMY BOIIPOCY.

OneHka «yodogremsopumenbHo» CTaBUTCS, €CIIM 00yUaIOUIUIiCS MOKa3al MOJI0KHUTEIbHbIE
Pe3yNbTaThl B MPOLIECCE PELICHUS 3aa4u.

OueHka «Hey0o81emeopumenbHo» CTaBUTCS, €CIU OO0ydaroliuiics HE BBINOJHWI BCE
TpeOOBaHUSI.

KonTpoabHasi padora

OneHuBaeTcss HE TOJILKO TyOMHA 3HAHUI IOCTABJIEHHBIX BOMPOCOB, HO U yMEHHUE
U3JI0KUTH TUCHMEHHO.

Kpumepuu oyenusanusa: nocnenoBaTenbHOCTh, IOJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
Pa3IMYHBIX TOUEK 3pEHHsI, CAMOCTOSITENIbHOE 000011IeHre MaTepuaina. M3noxenne Mmarepuana 6e3
(haKTHYECKUX OIIHUOOK.

OneHka «omauyHO» CTaBUTCS B ClIydae, KOTa COOI0/IEHBI BCE KPUTEPHH.

OueHka «xopouto» CTaBUTCA, €Cli 0Oy4YaIOUIUIICS TBEPIO 3HAET MaTepHal, rPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPAKTUYEeCKyl 0a3y, HO [OMYCKaeT HEeCYIIECTBECHHbIE
MOTPEIIHOCTH.

OueHka «yodogremsopumesnbHo» CTAaBUTCS, €CIN 00YJarOIIUicsS OCBOWI TOJIBKO OCHOBHOM
MaTepual, HO He 3HAaeT OTAENbHBIX JIeTalel, J0MycKaeT HETOUHOCTH, HEIOCTATOYHO MPaBUIIbHBIE
(GbOpMyTUPOBKHM, HapyllaeT MOCIENI0BATEIbHOCTh B W3JI0OKEHUM MaTepuana, 3aTpyAHSETCS C
OTBETaMHM, TOKa3bIBAET OTCYTCTBUE [IOJDKHOM CBSI3M MEXIy AaHaTU30M, apryMeHTalued Hu
BBIBOJIAMHU.

OueHka «HeyoosiemgopumenvHoy CTaBUTCS, €ClAM OOydJarolMiics He OTBeYaeT Ha
MTOCTABJICHHBIE BOMIPOCHI.

3.2. OueHoYHbIe MATEePHAJIBI VIS MPOBEAeHUS MPOMEKYTOUHOI aTTecTaluu
3.2.1. Kputepuu oleHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHHUILIMHE (MOAYJII0)

M xana PesynbraTsl
Iloka3aTe/u oLleHUBAHMS Pe3yJIbTATOB 00YYeHUS
OLICHHBAHUA o0yueHus
OTJIMYHO 3Haer: - oOydarommuiics TIIyOOKO M BCECTOPOHHE YCBOMJ MaTepHal, YBEpPEHHO,

JIOTUYHO, MOCJIICAOBATCIIBHO U TPAMOTHO €ro U3J1aract, OrnupascCh Ha 3HAHUSA
OCHOBHOM U ,Z[OHOJIHI/ITGHBHOﬁ JINTCPATYPHI,
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- Ha OCHOBC CHUCTCMHBIX HayYHBLIX 3HAHUU Jc1acT KBaJ’II/I(l)I/IHI/IpOBaHHLIC
BBIBOJIBI U 0606HIGHI/I${, CBO6OJ_'[HO ONICPUPYECT KATCIOPHUAMU U IOHATUAMMU.

Vwmeer:

- oOydaromuiics yMeeT CaMOCTOATENBHO M IPAaBWIBHO pemarh ydeOHO-
npodeccHoHaNbHBIE  3alaud  WIA  33JaHus, YBEPEHHO, JIOTHMYHO,
MOCIIEIOBATENBHO U apT'yMEHTHPOBAHO U3JIaraTh CBOE PELLICHHE, UCTIONb3YS
Hay4YHbIe MTOHSTHS, CChUIAsICh HA HOPMAaTHBHYIO 0a3y.

Bnaneer:

- OoOydaroIMiics BlaJeeT PalMOHAIEHBIMUA METOAaMU (C HCIOIh30BAHUEM
PAIMOHATIFHBIX METOAMK) PEIICHUS CIOXKHBIX MPOodecCHOHATBHBIX 3a7ad,
MIPEJICTAaBJICHHBIX JICJIOBBIMU UTPaMU, KecaMu U T.11.;

IIpu perieHny MpoaeMOHCTPUPOBAI HABBIKH

- BBIJIEJICHUS TJIaBHOTO,

- CBSI3KOM TEOPETHYCCKUX TIOJIOKEHUH ¢ TPeOOBAHUSAMH PYKOBOISIINX
JIOKyMEHTOB,

- U3JIOKEHHSI MBICJIEH B JIOTHUECKOM MOCIeI0BATEILHOCTH,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITUH, SBJICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TMATEKTHYECKOM Pa3BUTHH.

XOpPOHIO

3Haer:

- oOyuaromuiics TBEpAO YCBOWI MaTepHal, JOCTaTOYHO I'PAaMOTHO €ro
U3JaraeT, oNUpasch Ha 3HaHUS OCHOBHOM U JOTOJIHUTEIBLHON JIUTEPaTyphI,
- 3arpyassiercs B (OPMYJIMPOBaHWHM KBaJH(DUIMPOBAHHBIX BBIBOJIOB U
0000IICHN, OmepupyeT KaTeropusMH M TIOHATHSIMH, HO HeE BCeria
MPaBUJIBHO UX BEpPUDHLIUPYET.

YmMmeer:

- 00y4aroIMiCcs yMeeT CaMOCTOATEIbHO U B OCHOBHOM NPAaBMJIBHO peIlaTh
y4eOHo-TIpopecCHOHATIbHBIE 3aJaudl WIM 3aJaHusl, YBEPEHHO, JIOTHYHO,
HOCTIEA0BATeIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pelIeHHe, He B
MTOJTHOM MEPE HCIIOJIb3YySA HAYYHBIC IOHATHUSA W CCBUIKM Ha HOPMATHBHYIO
6a3zy.

Bnaneer:

- o0ydJarouiics B LIENOM BIAJeeT PAalMOHAIBHBIMU METOJAMU DEIICHUS
CIIOXHBIX TPOPECCUOHATIBHBIX 3a/1a4, PEJCTABICHHBIX JIEJIOBBIMU HUIPaMH,
KelcaMu U T.J.;

IIpu pemeHnr cMOr MPOAEMOHCTPUPOBATH IOCTaTOYHOCTh, HO HE
TITyOMHHOCTH HaBBIKOB,

- BBIJICJICHHS IJIaBHOTO,

- U3JI0’KCHUST MBICIIEH B JIOTMUECKOM I10CIeI0BaTEILHOCTH,

- CBSI3KM TCOPETUYECKUX IMOJIOKEHHH C TPEeOOBAHUSIMH DPYKOBOASIIMX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHasn3a (haKThl, COOBITHIA, SIBICHUH, MPOIECCOB B UX
B3aMMOCBS3H U JUATEKTUYECKOM Pa3BUTHH.

YIOBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaronuiics OpUEHTHPYETCSI B MaTepuaie, OMHAKO 3aTPYJHIETCS B €ro
H3J10KEHHUH,

- TIOKa3bIBA€T HEJIOCTATOYHOCTh 3HAHUM OCHOBHOM M JOIOITHHTEIHLHOMN
JUTEPATYPHL;

- cnabo apryMeHTHpYeT Hay4dHbIE ITOJI0KEHS,

- MPaKTHYECKH HE CTIOCOOEH CPOPMYITUPOBATH BHIBOIBI M 0000IICHNS;

- YaCTUYHO BJIAJIEET CUCTEMOM ITOHSITUMN.

YmMmeer:

- 00yJaromuiics B OCHOBHOM YMEET PEUIUTh y4eOHO-TIPOoQecCHOHATHHYIO
3aJady WIK 3aJaHue, HO JOIyCKaeT OIIMOKH, cllabo apryMeHTHPYeT CBOE
pelIeHne, HeAOCTaTOYHO HMCIONB3yeT HAyYHBIE MOHATHS U PYKOBOISIIUE
JOKYMEHTBL

Bnaneer:

- o0yJarommiics BiageeT HEKOTOPHIMH PAIOHATBHBIMH METOJaMHU
PpeIIeHs CTIOXKHBIX PO eCCHOHATBHBIX 3314, IPEICTABIICHHBIX JeTIOBEIMH
WrpaMu, KecaMu U T.[.;

[Ipu pemernn MpoaEeMOHCTPHPOBAT HEIOCTATOYHOCTH HABBIKOB

- BBIJICIICHHS IJIaBHOTO,

- M3JIOKEHUS MBICIIEH B TOTMYSCKOM IMOCIIEI0BATEIILHOCTH,

- CBS3KM TEOPETHYCCKHUX TONOKEHHH ¢ TpPeOOBAHMAMHU PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSTEIIEHOTO aHanu3a (akKThl, COOBITHI, SBICHUH, MPOIECCOB B MX
B3aMMOCBSI3U U IMAJIEKTUYECKOM PAa3BUTHUHU.

HEYJIOBJIETBO-
PUTEJIBHO

3Haer:

- o0yJaronuiicss He yCBOWJI 3HAUNTEIHHON YaCTH MaTepHaa;

- HE MOXET apryMEHTHPOBATh HayYHBIE ITOTOXKEHHS;

- He opMynHpyeT KBaTU(PUIMPOBAHHBIX BEIBOIOB U 0000IICHNI];
- HE BIaJ€EeT CUCTEMOM MOHATHI.
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VYmMmeer: oOydaromuiics He TOKa3zal YMEHHE pemarh ydeOHO-Tpo¢ecCHOHAIBHYIO
3a/1auy WM 3aJaHue.

Braneer: HE BBHINOJIHEHBI TPeOOBaHMS, NPENbABIsIEMblE K HAaBBIKAM, OLCHUBAECMBIM
«YIIOBJICTBOPHUTEIHLHOY.

3.2.2. KOHTpOJIBHbIe 3aJJaHusA HU/UJIN UHbIE MaTepuaJbl JJIA IIPOBECACHUN l'lpOMe)KyTO‘lHOﬁ
arrecranmun
Cnucokx BOIIPOCOB JIfl YCTHBIX OTBE€TOB (BapHaHTbI TeCTa)

1.
2.
3.

ok

10.

11.
12.

13.

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

20.
21.

22.
23.
24,
25.

OcHOBHBIE TIOJIOKEHUS TIPOTOJIUTHUECKON TEOPUH.
TepmoanHaMuyeckas, KOHIEHTPALMOHHAS U YCIIOBHAs! KOHCTAHTBI PABHOBECHSL.
AHaTUTHYECKHE PEAKIIUU U aHATUTHYeCKHEe YPPEKThI. XapaKTePUCTUKN aHATTMTUIECKUX
peakuuii: YyBCTBUTEIBHOCTD, U30UPATENIHOCTD (CEIIEKTUBHOCTD).

I'pynnoBele, 0011Me, YaCTHBIE, XapAKTEPHBIE U CHIEIU(PUUECKUE PEaKIUH.
PaBHOBecHs B aHATMTUYECKH BaXKHBIX IPOTOJIUTUYECKUX cucTeMaX. KoHCTaHThbI
KHMCJIOTHOCTH U OCHOBHOCTH.

Beruucnenue pH pacTBOpOB KMCIIOT M OCHOBAHUH Pa3IMYHOM CHIIBI, CMECEN KUCIIOT U
OCHOBaHUH.
Bydepnblie pacTBOpBI, HCTIOIb3yeMbIE B XUMUYECKOM aHAJIM3€E: UX COCTaB, CBOMCTBA
(Oydepnas emkocTh, 00nacTs OydepupoBaHus).
AHanuTuyeckue peakliuu KoMIuiekcooopasoBanus. O01IMe, CTyneHyaTble U yCIOBHbIE
KOHCTaHTBl YCTOMYNBOCTH KOMILJIEKCHBIX COETUHEHHH.
Hcnonp30Banne peakiuil 0CaKICHUS B aHATMTUYECKUX LiensiX. KoHcTaHTa paBHOBeCHs
peaxiuii ocaxaeHUs-pacTBOPEHUs; (aKTOPbI, BIUSIOLUIME HA PACTBOPUMOCTD OCA/IKOB.
OKHCIINTENBHO-BOCCTAHOBUTENBHAS PEAKIINS U OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIN
MOTCHIIAAIL.
KoHcTaHTBI paBHOBECHS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUH.
Bb100p THTpaHTa M ONTUMANIBHBIX YCIOBUI TUTpoBaHUA. (PaKTOpPHI, BIUAIOLINE HA
BEJIMYHMHY CKauKa Ha KpUBOM TUTPOBAHMSL.
Wupukanys KOHEYHOH TOYKM TUTPOBAHUS XUMUYECKUMH U (PU3UKO-XUMUYECKUMU
METOJAMH.
HNonooOmeHHas xpoMaTorpadus B KOJMYECTBEHHOM XHUMUYECKOM aHAJIN3E.
TpeboBanus1, npeabaBIsieMble K peaKUsiM HOHHOTO 0OMeHa.
N3oTepma HOHHOTO OOMEHa.
Bb160p onTuManbHBIX YCIOBUM HOHOOOMEHHOTO pa3/eieHUs BEIIECTB.
Knaccugukanus pusnko-xMMUYECKHX METO/I0B aHAJIN3A.
AHanuTHYecKHi curHai kak MH(GopMaTHBHAas (PyHKIMS COCTaBa BELECTBA U €T0
KOJIMYECTBA.
[Ipumepsl aHATUTUYECKUX CUTHAJIOB U MX u3Mepenuii B DXMA.
OcHOBHBIE aHAIUTUKO-METPOJIOTHUECKUE XaPAKTEPUCTUKH METOI0B U PE3YJIbTaTOB
aHaJM3a, CrocoObl UX OLIEHKH.
OO11ast XapakTepUCTKa CIIEKTPaJIbHBIX METOJIOB aHAJIM3a.
OO11ast XapakKTepUCTHUKA AIEKTPOXUMHUYECKUX METOI0B aHaIM3a.
OO11ast XapakTepUCTUKA XpOMATOrpapUUECKUX METOI0B.
IIpencraBnenue o GOTOMETPUUECKUX U TOTELIHOMETPUUECKUX METOAAX aHAIIN3A.

TekcTbl NP00JIEeMHO-aHAIMTHYECKHUX U (M) PAKTHYECKUX y4eOHO-TIPOodecCHOHATBHBIX

3aaa4
1.

2.

PaccumnTtaiite pH OydepHoro pactBopa, coctosuero M3 paBHbix o0bemoB 0,10 M
ruapokcuga amymorus u 0,20 M xnopuaa ammonust. (Kx(NH3 « H20) = 1,8 « 107).

C uenbto ompesneneHUs COJAEp>KaHUs KOMIOHEHTOB IMPOBOJMIM THUTPOBAHUE PACTBOPA,
conepxasiero pasHoe komuyectBo Mojed Na:COs u NaHCOsz. B mnpucyrctBum
uHauKaropa deHondranenna 6pu10 n3pacxomosano 40,0 mu crangaptHoro pactsopa HCI.
3aTeM MOJY4YEeHHBIH PacTBOP JAOTUTPOBHIBAIN B MPUCYTCTBUUM MHIMKATOPAa METUIIOBOTO
opamkeBoro. Kakoit o0bem HCI 3arpayen Ha morturpoBbeiBanue. [IpuBenure ypaBHEHHS
XUMUYECKUX PEaKIHii U pacyeTsl.
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3. Jlns aHanmm3a CTOYHBIX BOJ| MPOBENIM CEPUIO UCTIBITaHUU. [[st aToro otobpamu 100,0 M

npoObl M ocaxnanu cynbdar-uoHbl xjopupoMm Oapusi. [lomydeHHbIl  ocanox
oTunpTpoBHIBaNM, NMpoMbIBaiIK U pactBopsuid B 30,00 mu 0,025 M pactBopa D/ITA.
N36s1Tok D/ITA orTutpoBsBanu 0,0250 M pactBopom xsopuaa maraus. [Ipu aTom Obim
nmoJtydeHsl crneayromue pesynbrarel: Vi = 15,00; Vo = 15,03; V3 = 15,00; V4 = 15,04; Vs =
15,05 wmu. Omnpenenure coiepkaHue CylnbpaT-duOHOB B 1 J1 CTOYHOW BOJIBI U
JOBEPUTEIBHBI  WHTEPBAI  JUIS  NOJYYEHHOTO  pe3yibTara, TMPHUHSIB  YPOBEHb
noseputenbHoii BepostocTH 0,95, (M(SOs%) = 96 r/mons; M(DATA) = 372,24 r/Momb).

Pacuuraiite norennman B T.O npu tutpoBanuu pactBopa FeSO4 pactBopom K2Cr.07 mpu
pH = 2 u 7, ecm (E° (Cr.07%, 14H*/2Cr%") = 1,36 B), E° (Fe*/Fe?*) = 0,77 B.
(KoHmeHTpanuyu KOMIIOHEHTOB MPUHSTH PABHBIMU 1 MOJIB/I).

Kakum 06pa3om, ncnoms3ysi HOHHBIH 00MeH, MOXHO npoBecTH onpeaencane NazHPO4 B
pacTBOpe METOJIOM KHCIOTHO-OCHOBHOTO TUTpoBaHusi? IlpuBeaure ypaBHEHHS
COOTBETCTBYIOIIIMX XHMHUYECKUX peaknuid u (opMydy s pacdera CoIep KaHUs

ruapodocdara HaTpUs B pacTBOPE.
3.2.3. Meroanyeckue MaTepHaJbl, ONpelesOlIde MNpoUeAypPbl OLEHUBAHMS 3HAHMIA,
YMeHHii, HABBIKOB B X0/ie IIPOMEKYTOYHON aTTecTaluu
IIpouenypa oueHMBaHMs 3HAHMIA (TeCT)

IIpeasiaraemoe KOIMUECTBO 3aJaHUN

20

[TocnenoBaTeabHOCTh BEIOOPKH

Omnpenenena mno pasjaenam

Kpurepuu onieHKH

- IPaBWIbHBIM OTBET HA BONPOC

«5» ecnu paBmWIbHO BhIMONIHEHO 90-100% TecTOBBIX 3aaHui
«4» ecnu MIPaBWIIBHO BBIMONHEHO 70-89% TeCTOBBIX 3aTaHUIt
«3» ecnu MIPaBWIIBHO BBIMONHEHO 50-69% TeCTOBBIX 3aaHUIt

IIpouenypa oneHuBaHus 3HaHUH (YCTHBIN OTBET)

KaxZa0ro pasaeia

[Ipenen AIUTENBHOCTH 10 MuHYT
[IpennaraemMoe KOJIM4€ECTBO 3aJaHUIl 2 Bompoca
[NocnenoBarensHOCTH BBIOOPKH BorpocoB u3 | CiydaiiHas

Kputepuu ouenku

- TpeOyeMBbIii 00beM U CTPYKTypa

- U3NIOKEHHE MaTepraia 6e3 GakTHIecKuX omudoK

- JIOTHIKA M3JI0KSHUS

- UCIIOJIb30BAaHHE COOTBETCTBYIOIIEH TEPMUHOIOT MU

- CTWJIb PEYH U KYyJIbTYypa pedn

- IOA00p MPUMEPOB X HAYYHOU JINTEpaTyphl U MIPAKTUKH

«5» ecun TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJTHOM 00beMe

«» ecmn B IIEJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HeOOJIbIINE HETOYHOCTH B U3JIOKEHUH HEKOTOPHIX BOIPOCOB

«3» ecinu TpeOOBaHUS BBHIIIOTHEHBI YaCTUYHO — HE BBIIEPKaH 00BEM, €CTh

(hakTdeckne — OmMOKHM, HapylleHa JIOTHKA  HM3JI0XKEHHS,
HEZOCTaTOYHO MCHOJBb3YEeTCsl COOTBETCTBYIOIIAS TEPMUHOIOTHH

IIpouenypa oueHuBaHUS yMeHHMH H

NPAKTHYECKUX Y4eOHO-TIPodecCHOHATBHBIX 32/1a4)

HABBIKOB (pelieHHe MPO00JIeMHO-AHAJIUTHYECKHX U

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

1

[TocnemoBaTenbHOCTE BEIOOPKHU

CrnydaiiHast

Kpurepuu onenku:

- BBIJICTICHUE W TIOHUMaHHE TIPOOIIEMBI

- YMEHHE 00001IaTh, COMOCTABIATH PA3IMIHBIC TOYKH 3PCHUS

- TIOJIHOTA MCIIOIB30BAaHMS MCTOYHUKOB

- HaJIM9Me aBTOPCKOM TTO3UIIH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCIONB30BaHHWE COIMAJIBHOTO OIbiTa, Matepuanos CMU,
CTaTUCTUYECKUX JAHHBIX

- JIOTUYHOCTH M3JIOKEHHUS

- YMEHHE CIIeNaTh KBATU(PHUINPOBAHHBIC BBIBOIBI 1 000OIICHUS C
TOYKH 3PEHUS pelIeHNs MPodeCCHOHANBHBIX 3a/1a4

- YMEHUE NPUBECTU IPUMEDP

- OII0pa Ha TEOPETUYECKHUE MOTOKEHUS

- BJIaJICHUE COOTBETCTBYIOIIEH TEPMHUHOIOTHEN
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«5» ecnmm TpeGOBaHI/Iﬂ K OTBCTY BBITNTIOJIHCHBI B ITIOJTHOM o0BeMe

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

HEOONBIINE HETOYHOCTH B HW3JIOKCHUU HEKOTOPHIX BOIIPOCOB.
3atpynHsieTcs B (OPMYITHMPOBAHMU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB U 0000IIEHHIT

«3» ecnu Tpe60BaHI/I$[ BBIMTOJIHEHEI YACTUYHO — IBITAETCS 000CHOBATEL CBOKO

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHpyeT HaydHble
TIOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSTENBHO
copMynHupoBaTh BHIBOABI M OOOOLIEHWS, HE BHAWT CBS3b C
npoecCHOHAILHOM eTEbHOCTIO

4. Y4yeOHO-MeTOAUYECKOe W MAaTepHAJIbHO-TeXHMYecKoe obecrnedeHue AUCHHUILINHBI
(MoayJis1)
4.1. DieKTpOHHbIE YUeOHble U31aHusl

1.

AnekcannpoBa, 3. A. AHanuTudeckas xumus B 2 kaurax. Kaura 1. XuMuueckre MeTO bl
aHanM3a : yueOHUK U MPaKTUKyM U1 BYy30B / O. A. Anekcannposa, H. I'. NaiinykoBa. —
3-e u3n., ucnp. u gorm. — Mocksa : U3narensctBo FOpaiit, 2023. — 537 ¢. — (Bricmee
obpazoBanme). —  ISBN 978-5-534-09354-4. —  Tekct : DJNEKTpOHHBIA  //
OopazosarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511300.
AnekcangpoBa, J. A. Ananutuyeckas Xumus B 2 kHUrax. Kaura 2. ®u3nko-XuMHUYEeCKHUE
METOJBI aHalin3a . Y4YeOHMK W TIPaKTUKyM 1 By30B/ O. A. Anekcanaposa,
H. I'. TaliqykoBa. — 3-¢ u31., ucnp. u gon. — Mocksa : U3narenscTBo FOpaiit, 2023. —
344 ¢. — (Bricmiee oopazopanue). — ISBN 978-5-534-09460-2. — TekcT : 2IeKTPOHHBIN
// ObpazoBarenbHas miardopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/511323.
AnanmuTudeckas XuMmus : yaeOHoe mocodue s By30B / A. W. Amapues, I'. K. Jlynenko,

T. Il. AnekcannpoBa, A. A. KazakoBa. — 2-¢ wu3m., wucnop. W Jom. — Mocksa :
MznarensctBo Opaiit, 2023. — 107 ¢. — (Bwicmee o6pa3zoBanue). — ISBN 978-5-534-
07837-4. — Texkcr : anextponHHsblid // OOpazoBatenbHas miatdopma IOpaidt [caiiT]. —

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

Huxwutnna, H. . Ananutudeckas Xumusi U (PU3UKO-XUMHUYECKHE METOJbI aHAIIN3a !
yaeOHUK 1 mpakTukyMm st By30B / H. I'. Hukutuna, A. I'. bopucos, T. U. Xaxanuna ; moj
penakuueir H. I'. HukutuHoit. — 4-e u3x., nepepad. u jgom. — Mocksa : M3narenscTBo
IOpaiit, 2023. — 394 c. — (Bricmiee obpaszoBanue). — ISBN 978-5-534-00427-4. —
Texcr : snexrponnsiii // OOpasoBarenbHas mmiatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/510484.

4.2. JneKTpOoHHbIE 00pa3oBaTe/ibHbIE PecypChl

1.

2.

7.

DnekTpoHHas 6ubnnoreunas cucrema «9bC IOPAUT» Biblio-online.ru (OBC «IOpaiit»)
[Dnexrponnsiit pecypce]. — URL.: https://urait.ru/.

OnexTpoHHO-OubNnuoTeunass cucrema ZNANIUM [Dnektponnsiii pecypc]. — URL:
https://znanium.com/.

DnexTpoHHas 6ubnuoTeuHas cucrtema «KOHCYIbTaHT CTyJeHTa» [DIEKTPOHHBIH pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas osnektponHas OubnuoTeka [OnekTpoHHblii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snexrponHas 6ubmuoteka «KubepJlennnka» [Dnexrponnsiit pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmanronnas cucrema «EnnHOoe OKHO JOCTynma K 0OpazoBaTelIbHBIM pecypcam»
[OnexrponHsIii pecype]. — URL: http://window.edu.ru/.

@DenepanbHblil HEHTp WHGOPMAIMOHHO-00Pa30BaTENbHBIX PECypcoB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.

4.3. CoBpeMeHHbIe NMpoeccHOHATIbHBbIE 0a3bl JAaHHBIX U MH(OPMALMOHHbIE CIPAaBOYHbIE
CHCTEeMBI

OOyvaromumMces oOecriedeH JI0CTyn (yOaJEHHBIM JOCTYN) K HUKE CIEAYIOUIUM

COBPCMCHHBIM HpO(I)CCCI/IOHaJ'IBHBIM 0a3zam JaHHBIX 1 HH(bOpMaL[I/IOHHLIM CIIpaBOYHbBIM CUCTCMAM:
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

1. CnoBapu u »HuMKIONEAMH Ha AxaaeMuke [OnekrtpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nHpOpMAIMOHHO-TIPABOBOTO oOecneueHus «I apanT» [DnekTpoHHbIH pecypc]. —
URL: http://ivo.garant.ru/.

4.4, KoMIUIeKT JIMIEH3HMOHHOT0 W CBOOOJHO PacHpOCTPaHSIeMOro IPOrpaMMHOIO
o0ecrnevyeHnsl, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOM3BO/JACTBA
1. JluueH3moHHOE MporpaMMHOE o0OecriedeHne: onepanronHas cucrema Microsoft Windows,
nakeT o(ucHbIX npuioxennit Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMOe MPOTPaMMHOE 00ECIICYCHIE: CBOOOTHBIC TIAaKEThI O(PHCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IIporpammHoe o0ecrieueHHe OTEYECTBEHHOTO IIPOM3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «l'apant» (DneKkTpoHHbIN nepuoandeckuii cnpaBounuk «Cuctema 'APAHTY),
obpasoBatenbHas mnathopma FOPAUT (Dnekrponnas GuGmmoteunas cuctema «OBC
IOPAIT» Biblio-online.ru (9BC «IOpaiit»)), >IeKTPOHHO-OHONMOTEUHAS CHCTEMa
ZNANIUM, snextponnas 6ubauoreunas cucrema «KOHCYIIBTaHT CTYACHTaY.
4.5. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHHs

Jnist peanmzanuyl  TUCHMIUIHHBI (MOJYINSI) WCIIONB3YIOTCS Y4YeOHBIE ayTUTOPHH ISt
MpOBeACHUST y4eOHBIX 3aHATHH, KOTOPbIE OCHANICHBI OOOPYJIOBAaHHEM W TEXHUYCCKUMHU
cpeacTBaMu OOyueHUs, U MOMEIICHUs JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAIIIEHBI KOMIBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TIOJKIIOUCHHS K ceTn «MHTepHeT» U
obOecrieueHbl JOCTYIIOM B DJJIEKTPOHHYIO HWH(OpPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. JI.W. Menneneesa. [lomyckaercsi 3aMeHa 000py/TIOBaHMS €T0 BUPTYaTbHBIMU aHAJIOTAMHU.

HanmeHoBaHue y4eOHBIX ayAUTOPU JIJIsI OCHANIEHHOCTH YYEOHBIX ayIUTOPHIi 1JIsI MPOBeIeHUSs
NPOBe/IeHUs] YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHH 1 TIOMeLeHu i IJIs1 CAMOCTOSITe ILHOI
MOMeIeHHI VIS CAMOCTOSITeJIbHOM padoThI 000pYI0BAHUEM U TEXHHYECKHMH CPeICTBAMHU
padoTnI* o0y4eHust
VYueOHble  ayauTOpUW Ui TNPOBeJeHHs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIELHaIN3UPOBAHHON
y4eOHBIX 3aHSITHI MeOenblo, OTBEYAIOIIei BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUsIM, 000PYJOBAaHHEM U TEXHHUECKMMHU CPEICTBAMU
00y4eHus (MOOHIIbHOE MYJIBTUMEANHHOE 000pPYAOBaHHUE).
[Nomemenue Jyist CaMOCTOSITENBEHON pabOThI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOW  TEXHUKOM  C
BO3MOJKHOCTBIO ~TOAKTIOUEHUs: K cetn «VHTepHeT» U
o0ecrieueHneM JIO0CTyNa B BJIEKTPOHHYIO HH(OPMAaIHOHHO-
obpazoBatensHyto cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKpPETHOW ayIUTOPHHM YKa3aH B IIpUKa3e 00 ayJUTOpPHOM (OHIE, pacIMCaHUM y4eOHBIX 3aHATHH H
pacIicaHuy IPOMEKYTOUHON aTTECTALUH.
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