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1. Iesan u 3a7a4u U3yYeHUS TUCHUTLIHHBI

]_ICJIB HU3Yy4YCHUS NUCHUILINHBI - (bOpMI/IpOBaHI/Ie 3HAHHUHU O METOAdaX XUMHUYCCKOI'O aHajinu3a, HC-
00XOAMMBIX JJIsl pean3anuy 00pa30BaTeIbHOW MPOTPaMMEBI TI0 XMMUHU B COOTBETCTBUH C TPEOOBaHU-
SIMU 00pa30BaTEIbHBIX CTAHIAPTOB.

3aaun AUCIUTUINHBL

- cOpMHPOBATh CUCTEMY 3HAHHH TEOPETUYECKMX OCHOB KAYECTBECHHOTO M KOJHYE-
CTBEHHOTO aHAJIN3a;

- 00y4HTh OCHOBaM MPOBEACHHS KAUECTBEHHOTO aHAIM3a 110 KUCIOTHO-OCHOBHOMY Me-
TOAY;

- OCBOUTH KJIACCHYECKHE METO/IbI aHAJIN3a: TPABUMETPHUCCKUN U THTPUMETPUICCKUI;

- 00y4YHUTh pacyeTaM KaueCTBEHHOT'O M KOJIMYECTBEHHOTO aHATN3a,;

- c(hOopMHPOBAaTh TOTOBHOCTh PEANM30BHIBATE 00pa30BaTEIbHBIC MPOrPaMMbI 1O y4eO-
HBIM TIpeJIMETaM COOTBETCTBHHU C TPEOOBaHUSIMHU 00pa30BATEIbHBIX CTAHIAPTOB;

- c(OpMHPOBATH CIIOCOOHOCTh PYKOBOJUTH Y4€OHO-HCCIICIOBATEIBCKON JIESTEIBHO-
CTBIO O0yUaIOIINXCA.

2. Mecrto mucuumiannbl B cTpykrype OIIOIT BO

Huctunnuna b1.B.OJ[.8 «Ananutndeckas XuMHs» OTHOCUTCS K BapHATHBHON 4acTH y4eOHO-
ro IUIaHa.

Jucuunnuza uzydaercs Ha 2 Kypce, B 3, 4 cemecTpax.

Jlig u3ydeHus QUCHMILTUHBI TpeOyeTcs: 3HaHUs, YMEHUs, HaBBIKH, CIOCOOBI JIEATEIbHOCTH U
YCTaHOBKH, TIOJy4YeHHbIE U c(hopMHUpOBaHHBIEC B X0/1€ M3yueHus: AucuuIuine «OO0mas u HeopraHuye-
ckast xumus», «Maremarukay, «O0Ias U HEOpraHM4ecKkass XuMHUs», TEOPETUUECKUE OCHOBBI M3y4e-
HUS XUMUYECKUX TTOHSITHH.

N3ydyeHnio NUCHUIUIMHBI «AHAJIUTHYECKas XUMHS» IpPENLIeCTBYeT OCBOEHUE AMCLUILINH
(IpaKTUK):

OcHOBBI JJa0OPATOPHOTO MPAKTUKyMa 1O OOIIeH XUMUH;

OcHOBBI JJa0OPATOPHOTO MPAKTUKyMa 110 XUMHUU HEOPTAHUYECKUX COSAMHEHUN.

OcBoeHHE TUCHUIIINHBL «AHATUTHYECKAsT XUMHUSD) SIBISIETCS HEOOXOAMMOW OCHOBOM IS TO-
CIETYIOIIETO U3YYESHUS] TUCITUTIINH (TIPAKTHUK):

XUMUYECKUH aHAIIA3 HA TPOU3BOJICTBE;

dusnyeckas XUMHUSI,

XHMHS OKPYXKAIOLEH CPebl;

XUMUYECKUH MOHUTOPUHT COCTOSTHUSI OKPYKAIOIIEN CPEIBI.

Ob6nacth nMpodeccuOHANBHON NeATENbHOCTH, Ha KOTOPYIO OPUEHTHPYET AUCIHILTNHA «AHa-
JUTHYECKAs XUMHUS», BKIIOYAeT: 00pa3oBaHue, COUANBHYIO Chepy, KyIbTypy.

OcBoeHMe TUCHMIIMHBI TOTOBUT K paboTe CO CIEAYIOIIUMHU 00bEKTaMU MpoQecCuOoHaTIbHON
JESATEIILHOCTH:

- o0ydeHue;

- BOCIUTaHHUE;

- pa3BUTHE;

- TMPOCBEILIEHHUE;

- o0pa3oBaTeiabHbIC CHCTEMBI.

B mporiecce m3yueHus AUCHMILTUHBI CTYJEHT TOTOBUTCSA K BHUJaM MPOGECCHOHATBHOU Jesi-
TETHHOCTU M PEHICHUIO MPOPECCHOHANBHBIX 3a1a4, nmpeaycMoTpeHHbIx ®I'OC BO u y4eOHBbIM 11a-
HOM:

Hay4HO-UCCJIEI0BATENbCKas AESTEIbHOCTD

- IOCTAaHOBKA U pellieHUe HCCIeA0BaTENbCKUX 3a1a4 B 00JIaCTH HAyKH U 00pa30oBaHUS;
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3. TpedoBanus K pe3yjbTaTaM OCBOEHUSI JUCHUIIMHBI

[Iporiecc m3yueHUs] NUCHUIUTMHBI HAMPaBICH HAa (OPMUPOBAHUE KOMIIETEHIIUH M TPYHAOBBIX
byakuumii (mpodeccuonanbubiii cranaapt Ilemaror (memarormueckasi NESITEIBHOCTh B JOMIKOJIBLHOM,
Ha4aJIbHOM OOIIIeM, OCHOBHOM OOIIeM, cpeaHeM o0mieM oOpa3oBaHHMM) (BOCIHUTATEb, YUYHUTENb),
YTBEPKJICH NMpHUKa3oM MUHHUCTEPCTBA TpyAa B colnaibHOM 3amuThl Ne5S44H ot 18.10.2013).

BrinmyckHUK J0DKEeH 06naaath ciaeayoummu npodeccruonanbabiMu komneteHuusmu (I1K) B

COOTBCTCTBHH C BUAAMU ACATCIbHOCTHU !

IIK-1. roToBHOCTBIO pe€ajin3oBbIiBaTh 06pa30BaTeJ’ILHLIe NporpamMmal 1mo y‘leﬁHLlM npeaMmeramMm B
COOTBETCTBHUH C Tpeﬁona}mﬂMn 06pa30BaTe.]'[LHLIX CTaHAApTOB

neoazozuueckas 0eamenbHoCcmob

ITK-1 roToBHOCTBIO peaan30BbI-
BaTh 00pa3oBaTeNbHbIEC IPOrPaAM-
MBI 110 Y4€OHBIM NIPEAMETaM B CO-
OTBETCTBUHU C TPEOOBaHUSIMU 00-
[pa30BaTENbHBIX CTaH/1apTOB

3HATh:
- TpeboBaHus QeaeparbHbIX TOCYIAPCTBEHHBIX 00pa30BaTeIb-
HBIX CTAaHIAPTOB U OCHOBHOW 00111€00pa30BaTEeILHOM Mporpam-
MBI 110 XUMHH,

- IIpero1aBacMblil peIMET B Mpejienax TpeboBanuii Geaepaib-
HBIX TOCYJAapCTBCHHBIX 06pa3OBaTCJ'II)HBIX CTaHIapTOB U OCHOB-
HOI 00111c00pa30BaTeIbHOM MPOrPaMMBI,

- TEOPETHYCCKUE OCHOBBI KAYECTBEHHOT'O U KOJMUYECTBEHHOTO

aHaJIn3a,
- MCTOAbI U IIPUCMBI ITPOBCACHHA XUMHWYCCKOI'O aHAJIU3a,

YMETh!
- OCYIIECTBIIATH MPOPECCHOHATBHYIO IS TEILHOCTh B COOTBET-
CTBHH C TpeOOBaHUSIMHU (eIepabHBIX TOCYIapCTBEHHBIX 00pa-
30BaTENIbHBIX OCHOBHOI'O OOIIIET0 U CpeaHEro odiero oopa3ona-
HUS 110 XUMUH,

- BBIMOJIHATh KQUEeCTBEHHBIN U KOJIMUECTBECHHBIH aHAIN3 Be-
I11ECTB;

- CTIOJIB30BATh TEOPETUUECKUE 3HAHNUS KaYeCTBEHHOIO M KOJIH-
YECTBEHHOTO aHaJIM3a B MPO()ECCHOHAIBHON JeSITeTbHOCTH;
BIIQJICTh:

- paboTHI ¢ MEPHOI MOCY10H U TaOOpaTOPHBIM 000PYI0BAHUEM;-
FpaMOTHOﬁ pa6OTBI C HCOPraHM4C€CKNMU U OPraHUICCKUMHU BC-
IICCTBAMH, C YUYCTOM TCXHHUKHU 6630HaCHOCTI/I;

- IpuMeHeHus popM U METOI0B 0OyUEHUs], B TOM YHCJIE€ BBIXO-
ISIIIMX 32 PAMKH Y4EOHBIX 3aHATHIA: IPOEKTHAS JeITEIbHOCTbD,
TabopaTOpHbBIE SKCIIEPUMEHTHI T.11.;

- IPOBEICHUS KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOTO aHAIN3a B
[IIKOJIE U B XUMUYECKOM J1ab0opaTopuu.

(V|

IMK-12. cnoco0HOCTHI0 PYKOBOAUTH Y4eOHO-HCCI€A0BATEILCKON 1eTeIbHOCTHIO 00y4YaloIIUX-

neaarorndeckasi 1€ATeJbHOCTb
Hay4IHO-HCC/IeA0BaTe/IbCKadA ACATCIbHOCTD

[IK-12 cnocoGHOCTBIO PYKOBO-
JTUTh y4eOHO-UCCIEeI0BATEeIbCKON
JESATENIbHOCTHIO 00yUYaronXxcs

3HATh:
- TeJaroruveckue 3aKOHOMEPHOCTH OpraHU3ali o0pa3oBa-

TEJILHOTO TIPOIlecca;
- pabouyro MporpaMMy U METOJIUKY OOYYEHHS IO JTaHHOMY

MpEAMETY;

- TEXHOJIOTUU OpraHu3aluu y4eOHO-MCCIET0BATEILCKOW Jes-
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TEJIbHOCTU 00YYaIOIIUXCs IO CPEACTBOM U3YUCHHUSI XUMUU;
YMETb:

- YIpaBIATh Y4€OHBIMU HCCIIEIOBATENLCKHUMHU TPYNIIAMU C IIe-
JIbIO BOBJICUCHHS O0YdYaIOMIMXCs B Iporecc 00ydeHus! U BOCIIH-
TaHWS, MOTUBUPYS UX Y4eOHO-ITO3HABATEIbHYIO M HCCIIEIOBA-
TEJIbCKYIO JIeATEbHOCTD;

BJIAJICTh!

- COBPEMEHHBIMH TE€XHOJIOTUSMH, B TOM YHCJI€ HHTEPAKTUBHBI-
MU, (opMaMH M METOAaMHU 00pa30BATENbHON JAEATEIbHOCTH,
UCTOJB3ysl UX KaK Ha 3aHATHH, TaK ¥ BO BHEYPOUHOH JesATEIb-
HOCTH;

- HaBBIKAMU OpPraHU3alMM Y4eOHO-MCCIIEIOBATEIBCKON JIes-

TCIBbHOCTHU 06yqa}oumxc>1 I10 CPE€ACTBOM U3YUYCHUA XHUMUMU.

4. O0beM AUCHMILIMHBI U BUABI Y4eOHOI padoThl

Bcero Tperuit UerBepThii
Bun yuebHo# paboThl 4acoB ceMecTp ceMecTp
KontakTHasi padora (Bcero) 152 72 80
JlaGopaTopHbie 118 54 64
Jlexu 34 18 16
CamocTosiTeJibHas padoTa (Bcero) 70 36 34
Buabl npoMe:KyTOYHOI aTTecTalun 66 66
3aueT +
JK3aMeH 66 66
O01mas TpyA0eMKOCTb Yachl 288 108 180
OO0mas TPyA0eMKOCTh 3a4€THbIE eIMHUIIBI 8 3 5

5. Copepixkanue M CHUIITHHBI

5.1. Conep:xanune MoayJieH TUCHUTIINHBI

Mopnyas 1. KauecTBeHHbIN aHAJIN3 KATHOHOB:

AHanmuTHYecKast XuMHs U ee 3a1a4u. [IpenMer u 3a1aun Ka4eCTBEHHOTO aHanu3a. MeTo/bl Ka-
YECTBEHHOTO aHanu3a. Pa3BuTue aHanuTudeckoi XxumMuu. CHCTEeMbl KAaUECTBEHHOTO aHajn3a, CUCTe-
MaTUYECKUM M APOOHBIN X0/ aHAIN3a. AHATTUTUYECKUE TPYIIbI KATHOHOB U MEPUOIUYECKasi CUCTEMA
3JIEMEHTOB. XapaKTEPUCTUKA AHAIUTHYECKUX peakiuil. YyBCTBUTEIBPHOCTh AHATUTUYECKUX PEAKIIUN.
OTKpbIBa€MbIii MUHUMYM, TMpeAeNbHas KOHIEHTpallus, IMpeaenbHoe paz0aBieHHe, MUHUMATbHBIN
o0BeM mpenenbHO-pa3z0aBiIeHHOTO pacTBopa. IIpenen oOHapykeHus. MeTonbl CHUXKEHHs Mpeneia
oOHapyxeHus. MackupoBanue. CnenupuiIHOCTh, N30UPATETHHOCTh (CEIEKTHUBHOCTD), Crierudude-
CKH€ YCJIOBUS MTPOBEACHUS peaklnii. AHAJIN3 MOKPBIM M CyXuM nyTeM. Tepmuueckuii ananus. Merog
pacTupaHusi MOpoIKoB. MUKpoKpucTauiockonuueckuil ananus. Kanenbusiii ananu3. Makpo-, nomny-
MHKPO-, MEKPO- U yJAbTpaMUKpoaHaIu3. PazneneHne mocpeacTBOM OCKICHUS, YKCTPAKIINH, XpoMa-
torpadun. Paznenenne mocpeacTBOM (a3oBBIX MEPEXOA0B: CyOnMMMaIus, 30HHas IJIaBKasi, KPUCTaJ-
muzanwus. [locyna u obopynoBanue st paboThl MOTYMHUKPOMETOIOM. TeXHUKa BBITIOJIHEHUS Tabopa-
TOPHBIX PadoT.

Moayan 2. KayecTBeHHBIH aHAJIN3 AHUOHOB:

3aKkoH JAEMCTBUS Macc Kak OCHOBAa KaueCTBEHHOro aHaiu3a. [IpuMeHeHHue 3akoHa AeHCTBUSA
Macc K o0patuMbIM peakiusM. OCHOBHBIE MOJOXKECHHSI TEOPUU DIIEKTPOTUTHUCCKON JTUCCOIMAIIH.
B3aumocBsI3p MEXAy CTENEHBI0 M KOHCTAHTOW MOHU3AUU CIaObIX 3MeKTpoauToB. CMeleHne noH-
HBIX paBHOBecHil. JleficTBUE OTHOMMEHHOTO HOHA. OCHOBHBIE IOJIOKEHHSI TEOPUU CHIIBHBIX 3JIEKTPO-
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JUTOB. AKTUBHOCTb, KO3()()UIIMEHT aKTUBHOCTH, MOHHAs CHJa pacTBopa. TepMoanHaMuyeckass KOH-
CTaHTa MOHU3ALMU. 3HAYEHHE TEOPUM DJIEKTPOJUTHUYECKON IUCCOLMALMM KAa4eCTBEHHOM aHaJM3E.
HNonHnoe npousBeneHne BOALI U BOJOPOIHBIN MMOKa3aTenb. Berunucinenue pH B pacTBopax cimadbix oj-
HOOCHOBHBIX ¥ MHOIOOCHOBHBIX KHMCJIOT. Beruncinenue pOH u pH B pacTBOpax menodeir u ocHOBa-
Huil bydepHble cucrembl U UX 3HaYeHue B aHaiu3e. Beruucnenue pH 6ydepHsix pacTtBopoB, o0pa3o-
BaHHBIX CJ1a00I KUCIIOTOH U ee coblo, c1adblM OCHOBAHUEM U €€ cOlblo. KHCI0THO-OCHOBHOE B3au-
mMozelicTeue. I'maponus. KoHcTaHTa U CTENeHb TUAPOIN3a. BplUMCIIeHNe KOHCTAHThl U CTEIIEHH TUJI-
poim3a coyieif 00pa30BaHHBIX KaTHOHAMHU CJIA0BIX OCHOBAHWN M aHMOHAMM CHJIBHBIX KHCIIOT, KaTHO-
HaMH CJIa0bIX OCHOBAaHUI M aHMOHAMHM ciadbIX KucioT. Beruncienune pH u pOH B pactBopax coseid,
00pa30BaHHBIX KATHOHAMU cJ1a00T0 OCHOBAHMS U aHHOHAMM CHIJIBHOM KHUCJIOTHI, KATHOHAMU CHUIJIBHOTO
OCHOBAaHMS M aHMOHAMHU cJ1a00i KHUCIOTHI, KATHOHAMH CJ1Ia00r0 OCHOBAaHMS M aHUOHAMU CI1a0oN KHcC-
JOThI. 3HAYE€HHUE FMIPOJIN3a B KAUECTBEHHOM aHaiu3e. AM(OTEpHOCTh TUAPOKCUIOB. 3aKOH AEHCTBUS
Macc U rereporeHHsle npoueccsl. [Iponssenenne pactBopuMocTy. BinssHHEe OJHOMMEHHBIX U APYTUX
HMOHOB Ha pacTBOpUMOCTh 3iekTponauToB. ConeBoit 3¢ dekt. [podHoe ocaxaenue. OOpa3oBaHue U
pacTBopeHue ocaakoB. [IpeBpamenne 0JHUX MajJOpacTBOPUMBIX JJIEKTPOJIIMTOB B Jpyrue. Y CIOBUsA
POTEKaHUs peaknuii oOMeHa. AHMOHBI M aHAM3 Cyxoro BemiectBa. Kiaccmpukanuss aHHOHOB H
rpynnoBble peareHTbl. AHanu3 cMmecu aHuoHoB | rpymmel, II u III rpynn. O6mas xapakrepucTuka
annoHoB Il rpynmel. AHaMM3 cMecH aHMOHOB BCEX aHATUTUYECKUX TPYII. AHAIIA3 CyXOro BEIIECTBA.

Mopnyas 3. KoamvecTBeHHblii anaau3. 'paBumerpus:

3aJaud KOJIMYECTBEHHOIO aHajiu3a. 3HAaYCHHUE U POJIb KOJMYECTBEHHOIO aHAJIU3a B Pa3BUTHU
XMMHUYECKHX NPOOJIeM U B PELIEHUH IPAKTUYECKUX BONPOcoB. OCHOBHBIE pa3/ieibl KOJIMYECTBEHHOIO
aHanmu3a. MeTpoJIoTHYecKHe XapaKTepUCTHKM METOJIOB aHaiu3a. 3Havamiue Lupbl M [paBuiia
okpyrienus. Iorpemnocts ananuza. Knaccugukanus norpemsocreil. CucreMaTuyeckue norpemHo-
CTH, CIy4YalHbIE ITOrPEeMHOCTH. [IpaBUIBbHOCTH, BOCIPOU3BOAMMOCTh U TOYHOCTh AHAJIA3A, CPEIHEE
3HaUEHUE U CTaHJapTHOE OTKJIOHEHHE. OCHOBHBIE MOHATHUS KIACCUYECKOM CTaTUCTUKU. JloBepuTenb-
HbI uHTepBasl. OOHapyxeHue nmpoMaxos. ['paBumerpuueckuii ananu3. CylHOCTh TPaBUMETPUUYECKO-
ro aHajin3a. AHAJIUTUYECKUE BECHI, UX YCTPOMCTBO. MeTo/ibl B3BEUIMBAHUS U IIPaBUJIa OOpaleHUs C
QHAINTUYECKUMU BecaMU. KoInM4ecTBEHHOE BBIIEICHHE M3 PACTBOPOB KOMIIOHEHTA B BHJE OCAJKa.
Ocaxxpaemast U rpaBUMeTprueckas ¢popma ocaaka. Ocasku Kpuctajuimyeckue U amopgHsie. Beibop u
pacueT KOJIMYECTBA OCamguTeNsd. YcioBus ocaxacHus. IlonHoTta ocaxnenus. Co3peBaHHE OCaIKOB.
YucToTra ocankoB. AcopOLus M OKKIIIO3Ms KaK MPUYUHBI 3arpsi3HeHHs ocaakoB. [IpombIBaHME, BbI-
CyIIMBaHUE U MPOKAIMBAHKUE OCAJKOB, B3BEIIMBAaHUE. TOYHOCTh IPaBUMETPUYECKOTO aHanm3a. Pac-
YEThl B TPAaBUMETPUYECKOM aHAIM3E.

Mopnyasb 4. KosimvecTBeHHbIi aHaau3. Turpumerpus:

Turpumerpuueckuit ananus. CymHoOCTb, ciocoObl U MeTO/Ibl TUTpoBaHUs. CrIoco06 MUIETHPO-
BaHUs U OTJENbHBIX HaBecok. IIpsmoe TuTpoBanue. KocBeHHOE TUTpOBaHHE: 3aMECTUTENLHOE, 00-
patHoe. HeoOXxoauMeble yciaoBUs Ui IPOBEACHUST TUTPUMETpHUeckoro aHanuza. CrocoObl BeIpaxe-
HUSI KOHIIEHTPALMN PACTBOPOB B TUTPUMETPUUECKOM aHaim3e. McxoHble BelecTBa U TpeOOBaHUS K
HUM. [IpuroroBrneHre UCXOAHBIX U pabOUnX TUTPOBAHHBIX PACTBOPOB. BhIuMcieHHe B TUTPUMETPH-
YECKOM aHaJIN3e.

MeTopl KUCIIOTHO-OCHOBHOTO TUTpPOBaHMs. BrIOOp MHAMKATOPOB KHCIOTHO-OCHOBHOTO THT-
poBanus. [lorpemnoctu TutpoBanus. Unaukatopsl. Knaccudukanus naankaropos. Kpussie TuTpo-
BaHuU. Pacuer ckaukoB TUTpoBaHUs. IHAMKAaTOpHBIE OIMOKN TUTPOBaHMS. TOUKH SKBUBAJIEHTHOCTH.
TuTpoBaHue B HEBOJAHBIX cpenax. MeTo KOMIUIEKCOHOMETPUUYECKOIO TUTPOBaHUSA. KOMIIIIEKCOHBI.
OmnpeneneHue 3KBUBAJEHTHOM TOYKU. MeETOIbl KOMIUIEKCOHOMETPUYECKOTO THUTPOBaHUS. MeTonbl
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOIO TUTpOBaHUsA. CTaHJapTHbIE MOTEHIMAIBI U HalpaBICHUE peak-
1. KoHCcTaHThI paBHOBECHS OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMI.

KpuBble OKHCINTENBHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUA. VHIMKATOpbl OKHUCIUTENBHO-
BOCCTAaHOBUTEJIBHOIO TUTPOBAHMSL.
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epmanronaromerpus. Monomerpus. OnpeeneHne OKUCIUTENEH U BOCCTAHOBUTENEH HO10-
MeTpuYecKuM MeTozoM. Paboune pactBopsl. PacTBop THOCynbdaTra U peakiuu ioga ¢ THocynbda-
ToM. McTOuHMKYM OMMOOK B HOAOMETPHH.

Meton ocaautensHOro TuTpoBaHus. Kinaccudukanus metoqoB ocaxkaeHus. HaukaTopel Me-
TonoB ocaxacHus. [Ipsmoe u oOparHoe TuTpoBanue. Meron Mopa, @asHca u @onsrapaa. O6macTh
MIPUMEHEHHUs METOJ0B OCaXKAeHUs1. PacueTsl B METOaX OCaXKICHUSI.

5.2. Conep:xxanue TUCUHMILINHBI:
Jlexknum (34 4.)

Monayasb 1. KayecTBeHHbliT aHaau3 kKaTuoHOB (10 4.)

Tema 1. BBeieHre B aHAJIUTHYECKYI0 XUMUIO (2 4.)

1. [Ipeamer, 3a1a4un, METO/IbI AHATUTUYCCKON XUMHUH.
2. AHanmMTAYeCKast peaKIusl.

3. Mertopb! aHanu3a.

4. TpeOoBaHMs K AHATUTUICCKUM PEAKITHSIM.

Tema 2. OcHOBBI KaUeCTBEHHOI0 aHaJn3a (2 4.)

1. KauecTBeHHBIN aHAIKU3.

2. KucnoTHo-11e104Has cucrema.

Tema 3. OcHOBBI KAYeCTBEHHOI0 aHAJIN3a (2 4.)

1. CucreMaTH4eCKHI METO/I.

2. JpoOHBIit MeTO/I.

3. Criermuduueckue u o0IeaHATUTHYECKUE peakiy. YacTHbIE peakinu.

Tema 4. Knaccudpukanusi HoHoB (2 4.)

Knaccudukanmst noHOB.

AHanmMTAYeCKast KUCJIOTHO-OCHOBHAS KJIACCU(UKAIUS KATHOHOB.
AHanuTHuecKas CepOBOIOPOIHAS KiIaccu(UKaIs KATHOHOB.
AHanuTtnueckas aMMuadHo-pocdarHas knaccupuKanys KaTHOHOB.
AHanuThueckas Kiaccu(puKalis aHUOHOB.

ok wbdE

Tema S. PacTBopBbI 3J1eKTPOIHTOB (2 4.)

Jucconuarnus.

Crna0bie 3JEKTPOJIUTHI.

CuibHbBIE OJICKTPOJIUTEI.

CremneHp 1 KOHCTAHTa IUCCOIMALINH.

AxTHuBHOCTB. MlOHHas cuia pacTtBopa.

HonHoe npounsseaeHne Boasl. BonopoaHslii ¥ THAPOKCHIHBIA TOKA3aTENH.

ok wnE

Mogay.an 2. KayecTBeHHBIH aHAJINW3 aHUOHOB (8 4.)

Tema 6. 3aKk0oH JelicCTBYIOIIMX MAaCC B AaHAJTMTHYECKOI Xumuu (2 4.)

1. 3aKkoH IEHCTBHS Macc KaK OCHOBA KaUeCTBEHHOT'O aHAJIN3a.

2. O6patumsie peakiui. KoHcTaHTa XUMHYECKOTO PaBHOBECHS.

3. 3aKOH JIEMCTBUSI MacC U T€TEPOr€HHBIE MPOLIECCHI.

Tema 7. Ilpon3Begenne pacTBOPUMOCTH (2 4.)

1. ITpon3BeneHne pacTBOPUMOCTH.

2. Conesotii addekr. J[pobHoe ocakaeHue.

3. 3aKoH AeiCcTBUA Macc U Ipoueccsl Tuapoian3a. CTeneHb, KOHCTaHTa TUApPOoIIN3a.

Tema 8. I'maposm3 pacTBopos coJieit (2 4.)

1. KoHcTaHTa 1 cTenieHb TuapoOIn3a.
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2.

Brrancienne KOHCTAHTHI U CTEIICHU ruapoJmsa coJie O6p3_30BaHHLIX KaTuoOHaMH CJjia-

OBIX OCHOBAHHN M aHMOHAMH CHILHBIX KHCJIOT, KaTUOHaAMH c1a0bBIX OCHOBAHUM M aHHOHAMH CIIA0BIX

KHCJIOT.
3.

Beraucnennie pH u pOH B pactBopax conelf, o00pa30BaHHBIX KaTHOHAMHU CIabOro oc-

HOBaHUS M aHWOHAMH CHUJIbHOM KHCJIOTBI, KATHOHAaMH CHJIBHOI'O OCHOBAHHA M aHHMOHaAMH cJ1a00H Kuc-

JIOTBI, KATHOHAMHU ¢71a00ro OCHOBAHUSI U aHUOHAMM CJIa00H KHCIIOTHI.

4.
5.

3HaueHue TUAPOIN3a B KAUECTBEHHOM aHAJU3e.
AMPOTEpPHOCTH THIPOKCUIOB.

Tema 9. BydepHnbie pacTBopsI (2 4.)

1.
2.

Bydepusbie cucremMbl 1 UX 3HaUYCHHUE B aHATTU3E.
Brruncnenne pH GydepHbIx pacTBOpoB, 00pa30BaHHBIX c1ab0i KUCIOTOM U €€ COJIblIO,

cJ1a0BbIM OCHOBAHUEM U €€ COJIBIO.

3.

KucnoTHO-0CHOBHOE B3aHMOHeﬁCTBHe.

Mogayas 3. KoanuectBennslii anaau3. I'paBumerpus (8 4.)

Tema 1
1.
2.

0. [IpeameT 1 MeTObI KOJIMYECTBEHHOI0 aHAJM3a (2 4.)
3a1auy KOJIMYECTBEHHOTO aHAIN3A.
3HaueHue u POJIb KOJIUYCCTBCHHOT'O aHA/JIM3a B Pa3BUTUHN XUMHUYCCKUX HpO6JI€M U B

PELICHUHU IMPAKTHICCKUX BOIIPOCOB.

3.
Tema 1

arwdeE

OcHoBHBIE pa3/iebl KOJTMYECTBEHHOTO aHATH3a.

1. MeTpoJiornyeckne XapakTepucTHKM METOA0B aHaau3a (2 4.)

MerTponoruueckrue XxapakTepUCTUKH METO/I0B aHAIK3A.

3Havane nupel ¥ MpaBuUia OKPYTICHHUS.

[TorpemHocTs aHanM3a.

Knaccudukanus norpemHocTei.

CuctemaTH4ecKue MOTPenTHOCTH, CIydyalHbIe MOTPEIIHOCTH.

[TpaBMIIBHOCTB, BOCIIPOM3BOAMMOCTD M TOYHOCTh aHAJIN3a, CPEIHEE 3HAUEHHUE U CTaH-

AapTHOC OTKJIOHCHHC.

7.
8.
9.
Tema 1

=

hon

Tema 1

© o Nk wNRE

[N
©

OCHOBHBIE TOHATHS KIIACCUYECKON CTAaTUCTUKH.

JloBepUTENbHBIN HHTEPBAI.

OGHapy>keHue MpoMaxoB.

2. I'paBumeTtpus (2 4.)

CylrHOCTh TPAaBUMETPUUYECKOTO aHATN3A.

AHaATMTUYECKHE BECHI, UX YCTPOUCTBO.

MeTto/1bl B3BEIIMBAHUS U MPaBUIa OOpAIICHUS C aHATUTUYECKUMU BECAMH.
KonuyecTBeHHOE BBIJIETIEHUE U3 PACTBOPOB KOMIIOHEHTA B BUJE OCAJIKA.
Ocaxnaemasi U rpaBUMeTprUYecKas hopMa ocajka.

3. I'paBumetpus (2 4.)

Ocaiku KpUCTaUIMYECKUe U aMOpQHBIE.

Br16op u pacueT konmyecTBa ocauTeNsl.

VYcnoBus ocakIeHus.

IToHOTA OCAXKIIEHMA.

Co3peBaHue 0CagKoB.

Yucrora ocaakos.

AncopOuust 1 OKKITIO3US KaK TPUYUHBI 3arpsI3HEHUS OCATKOB.
[IpombiBaHME, BHICYIIMBAHUE U MTPOKAIMBAHUE OCA/IKOB, B3BEIIIMBAHUE.
To4HOCTB IPaBUMETPUUECKOTO aHAJIN3A.

PacueTsl B rpaBUMETPUYECKOM aHAJIU3E.
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Mopnyas 4. KoauvecrBeHHblil anaau3. Turpumerpus (8 4.)

Tema 14. Turpumerpuyecknii anaaus (2 4.)

CymHOCTb, C11OCOOBI U METOIbI TUTPOBAHUS.

Cnioco0 muneTupoBaHus U OTAEIbHBIX HABECOK.

[Ipsimoe TUTpOBaHUE.

KocBeHHOE TUTpOBaHKE: 3aMECTUTENLHOE, 00OpaTHOE.

HCO6XOI[I/IMBIG YCJ10BUA JId MIPOBCACHUA TUTPUMCTPUUICCKOT'O aHAJIM34a.
Crioco0b! BeIpaXeHHS KOHIICHTPALUU PAaCTBOPOB B TUTPUMETPUYECKOM aHAJIM3E.
VcxonHbie BemecTBa U TPeOOBAHUS K HUM.

NGOk~ wWDdE

[TpuroroBneHre UCXOIHBIX U paOOYUX TUTPOBAHHBIX PACTBOPOB.
Brruncienue B THTPUMETPUYECKOM aHAIIN3E.

Tema 15. Kuc10THO-0CHOBHOE TUTPOBaHueE (2 4.)

MeTopl KMCIIOTHO-OCHOBHOTO TUTPOBAHUS.

Bb160p MHIMKATOPOB KUCIOTHO-OCHOBHOI'O TUTPOBAHMUS.
ITorpemHoCTH TUTPOBAHUA.

Nunukaropsl. Kimaccudukanyst HHIUKaTOPOB.

KpuBsle TUTpOBaHUM.

Pacuer ckaukoB TUTPOBaHMSL.

WunukaTtopHble OMIMOKU TUTPOBAHMUSL.

Toukn SKBUBaJIECHTHOCTH.

© oo Nk W

TuTpoBaHue B HEBOJAHBIX CPE/Iax.

Tema 16. OkuCIANTEIBLHO-BOCCTAHOBUTEILHOE TUTPOBaHMe (2 4.)

MGTOI[BI OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUA.
CTaHHapTHI)Ie MOTCHIUAJIbI U HAITPABJICHUEC PCAKIIUU.

KoucranTtel PaBHOBECHUSA OKUCITUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKquI.
KpI/IBLIG OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUS.
WNHaukaTopbl OKMCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.
[lepmanronaromerpusi.

HNonomerpus.

PaGoune pacTBOpHI.

N GRWDNRE

Tema 17. OcaauresbHoe TUTPOBaHME (2 4.)
Meroz 0caguTeIbHOTO TUTPOBAHMS.
Knaccudukanmst METOIOB OCaKIECHUS.
NHaukaTopsl METOZIOB OCAXKICHUS.

[Tpsimoe u 0OpaTHOE TUTPOBAHUE.

Metonst Mopa, @asiuca u osibrapa.
OO6nacTh NPUMEHEHHUST METOJIOB OCAXKICHUSI.
Pacuetsl B MeTO1aX OCaXKIEHUS

No ook owd

5.3. Conep:xxanue TUCHMIINHBI:
JlaGoparopubie (118 u.)

Monayas 1. KayecTBeHHbI aHAJIU3 KATHOHOB (28 4.)

Tema 1. BBenenne. Texuuka 0e3onacHocta (2 4.)

1. CylurHoCTh KaYECTBEHHOTO aHAIM3a.
2. [IpeameT u 3aau KAYECTBEHHOTO aHAIHN3A.
3. [IprMeHeHre KaueCTBEHHOTO aHall3a Ha YpOKax XMMHUU B IIKOJIE.

Tema 2. BBegenue. Texnuka 0e3onacHocTH (2 4.)
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1. CucreMaTH4ecKuii METOI.

2. JpoOHbIii MeToI.

3. Crnemuduyeckne U 00IIeaHATUTUYECKUE PEAKIIHH.

4, TexHuKa BBITIOJIHEHHS AHAJIMTUYECKHX PEAKIUNA MPH OpPTraHM3aIlldd HMCCIEI0BaTEIIb-

CKOM JIEATEIHbHOCTH YYaIIUXCS.
Tema 3. Kinnaccugukanus uoHos (2 4.)

1. KucnorHo-1menoynas cucrema.

2. I'pynnel kaTnoHOB. ['pynnoBeie peareHThl. YacTHBIE pEaKLIUH.
Tema 4. Kinnaccuduxanust uonos (2 4.)

1. AmmuauHo-¢pocharHas kiaccuukanus KaTHOHOB.

2. I'pynnel annoHOB. ['pynnoBsle peareHTsl. YacTHBIE peakLnu.

Tema 5. IlepBasi aHaIUTHYECKAsI TPYIIIIA KATHOHOB (2 4.)

Brimmonnenue naboparopHoil paboThl: «Peakiuu u X0/l aHajaM3a CMeCH KaTMOHOB TPYIIIbI L1e-
JIOYHBIX METAJJIOB U aMMOHHUS (TIepBasi aHATUTHYECKas TPyIa KaTHOHOB)» KauecTBeHHbIE peakIuu.
[TonroroBka METOANYECKUX PEKOMEHAIMI 110 OpraHU3alMK Y9eOHOTO IKCIIEPUMEHTA 0 Kiaccudu-
KallU{ U OIPE/IETICHUI0 KATUOHOB NIEPBOM I'PYIIIIHI.

Tema 6. [lepBasi ananuTHYeCKasi TPYNNAa KATHOHOB (2 4.)

Brimonnenue maboparopHoii paboTsl: «Peaknuu u X0J] aHaJIM3a CMECH KaTHOHOB T'PYIIIHI IIIe-
JIOYHBIX METAJVIOB U aMMOHHUs (IepBasi aHAJIUTUYECKas IpyIIa KaTUOHOB)». KOHTpOJIBHBIN aHaN3
CMECH KaTHOHOB.

Tema 7. Bropas anajnuTu4eckasi rpynmna KaTuoHoB (2 4.)

Brimonnenue nabopaTopHoii paboThl: «Peakiiny U X0J] aHallM3a CMeCH KaTHOHOB TPYIIIBI XJ10-
POBOJIOPOJIHOM KUCIIOTHI (BTOpasi aHaTUTHUECKas TpyIina KaTuoHOB)». KauecTBenusie peakuuu. [lon-
TOTOBKa METOAMYECKMX PEKOMEHAALWH M0 OpTaHU3alHd Y4eOHOTO SKCIIEPUMEHTa MO KJIacCH(HKa-
LMY U ONPEJIEIICHUIO KATHOHOB BTOPOW IPYIIIIHI.

Tema 8. Bropasi ananuTu4eckasi rpynna KaTuoHoB (2 4.)

Brinonnenue nabopaTopHoil paboThl: «Peakuny 1 X0/ aHajli3a CMECH KaTHOHOB TPYIIIbI XJI0-
POBOJIOPOIHONM KHMCIIOTHI (BTOpasi aHAIMTUYECKasi TpyIa KaTHOHOB)». KOHTpOIbHBIN aHaIU3 cMecu
KaTHOHOB.

Tema 9. Tperbst aHaIMTHYECKAS IPYNIIA KATHOHOB (2 4.)

Brinonnenue naboparopHoit paboThl: «Peakuu 1 X0/ aHaJIu3a CMECU KaTHOHOB TPYIIIBI Cep-
HOM KUCIIOTHI (TPEThs aHAIUTHUYECKas rpymnmna KaTuoHoB)». KauectBennsle peakuuu. [logroroska me-
TOJMYECKUX PEKOMEHAAINN 110 OpraHu3aliy y4eOHOro 3KCIepUMEHTa N0 Kilaccu(UKaluy U onpese-
JICHUIO KaTUOHOB TPEThEH TPYIIIIHI.

Tema 10. TpeTbsi aHAIMTHYECKAS TPYNIA KATHOHOB (2 4.)

Brimonnenue naboparopHoit paboThl: «Peakuu 1 X0/ aHaJIu3a CMECH KaTHOHOB TPYIIIBI Cep-
HOW KHCJIOTHI (TPEThS AaHAJTUTHYECKAs IPyIIa KaTHOHOB)». KOHTPOJIBHBIN aHANN3 CMECH KATHOHOB.

Tema 11. PacTBOpBI 2J1eKTPOJIHMTOB (2 4.)

1. Juccoumarus.

2. CnaOble 37IeKTPOJIUTHI.

3. CHITBHBIC DJICKTPOJIUATHI.

4, CrerneHp M KOHCTAHTa JUCCOIMAIINH.

AxTtuBHOCTB. loHHAs cuita pacTBopa.
Tema 12. AHaim3 cMecH KAaTHOHOB IIEPBOI, BTOPOii U TpeTheil rpynn (2 4.)
Brimonnenue naboparopHoil pabotsl: «KoHTponbHas 3aaya. AHaIU3 CMECH KaTHOHOB MeEp-
BOM, BTOPOM U TPETHEU IPYIIID».
Tema 13. YeTBepTasi aHaTUTHYECKas] TPYINIIIa KATHOHOB (2 4.)
Brimonnenue nabopatopHoil paboTel: «Peakiuu 1 X0 aHajJu3a CMECH KaTHOHOB TPYIIIBI aM-
(OTepHBIX THAPOKCUIOB (YeTBEpTask aHAIUTHUYECKas IPyIINa KaTHOHOB)». IloAroroBka MeToanyecKux
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PEKOMEHIANU 110 OpPraHU3aliy Y4eOHOTO IKCIEPUMEHTA M0 KIACCU(PUKALIUU U ONIPEICTICHUIO KaTH-
OHOB YETBEPTOM I'PYIIIILL.

Tema 14. TectupoBanue (2 4.)

TectupoBanue o Temam 1 MoTyJIsl.

Monayasb 2. KayecTBeHHbI aHAJIU3 AHMOHOB (26 4.)

Tema 15. UoHHOe npou3BeeHNe BOIbI, BOJIOPOAHBIH Moka3areib (2 4.)

1. HonHoe npou3BecHUE BOBL.

2. BonopoHblii nokasaress.

3. I'mapokcuIHbIN TOKa3aTeNb.

4. Onpenenenue pH a1 pacTBOPOB Ci1a0bIX AINEKTPOIUTOB.

Tema 16. IlaTras ananuTH4yeckasi rpynmna KaTHOHOB (2 4.)

Beinonnenue nabopatopHoit paboThl: «Peakiuu 1 X0 aHajau3a CMECH KaTHOHOB IPYIIIbI aM-
(oTepHBIX I'MIPOKCUIOB (IIATas aHAIUTUYECKAs rpyna KaTuOHOB)». [ToAroTroBka METOAMYECKUX pe-
KOMEHJIAIMA TI0 OpraHU3aIlK Y4eOHOTO SKCIIEPUMEHTA IO KJIACCU(HUKALMU M ONPEICICHUI0 KaTHO-
HOB IISITOM TPYIIIBI.

Tema 17. IIsiTasi ¥ mecTas aHAJIMTHYECKHE TPYIIIBI KATHOHOB (2 4.)

Brimonnenue nabopatopHoii paboTel: «HacTHeIE peakuy KaTHOHOB MSATOH M IIECTON aHaIH-
TUYECKUX IPYIID».

Tema 18. IIsiTas u mecras aHATUTHYECKHE TPYNIIbI KATHOHOB (2 4.)

Beinonnenue nabopatopHoil paboThl: «AHAIM3 CMECH KaTHOHOB YETBEPTOM, MATONU M 11E€CTOMN
TpymI»

Tema 19. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbLHBbIE peakuuu (2 4.)
OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

[TprMeHeHrEe OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN B aHATUTUYECKON XUMHUU.
KomnuiekcHble COeTUHEHMS U X CTPOEHUE.

KoHcTanTa HECTOWKOCTH.

[TpuMeHeHNEe KOMIUIEKCHBIX COEIMHEHNI B aHAIIUTUYECKON XUMUH.

ok e

Tema 20. KoHTPoO/IbHBIH aHAJIN3 CMEeCH KATHOHOB (2 4.)

Brinonnenue nabopaTopHOi paboThl: «AHAIN3 CMECH KaTHOHOB BCEX LIECTH TPYIID»

Tema 21. IlepBasi rpynna anuoHos (2 4.)

Breinonnenue mabopaTopHO paboOThl: «AHaIM3 CMECHM aHHMOHOB IE€PBOM AaHATUTHYECKOMN
rpynnbsb». [loAroToBka METOAUYECKUX PEKOMEHIALUN 10 OpraHu3aluy y4eOHOro SKCIEPUMEHTa 10
KJIaCCU(UKALIUU U ONPEJICTICHUIO AaHHOHOB MEPBOM IPYTIIIHL.

Tema 22. Bropasi rpynna annoHos (2 4.)

Brimonnenue naboparopHoit paboThl: «AHAIN3 CMECH aHMOHOB BTOPON aHATUTHUYECKON IpyI-
nbl». [IoAroToBKa METOAMYECKHX PEKOMEHIalMil 0 OpraHn3aluy y4eOHOro SKCIIepUMEHTa 110 Kiiac-
CU(UKAIMU U ONPEICTICHUIO aHUOHOB BTOPOM I'PYTIIBI.

Tema 23. Tperbsi rpynna aHuOHOB (2 4.)

Boimonnenue nabopatopHoi paboThl: «AHAJIM3 CMECH AHMOHOB TPEThEH aHaIUTHYECKOM
rpynns». [loAroToBka METOAMYECKUX PEKOMEHIAUN MO0 OpraHu3alluy y4eOHOTro SKCIEPUMEHTa 10
KJIacCCU(UKALUU U ONPENIETICHUIO AHUOHOB TPETHEH IPYTIIIbI.

Tema 24. KoHTPOJIbHBII aHAJIN3 CMeCH AHUOHOB (2 4.)

Brimonnenue nabopaTopHoit paboThl: «AHAIN3 CMECH aHHOHOB TPEX aHAIUTHUECKUX TPYII»

Tema 25. Anaau3 cyxoro BemecTsa (2 4.)

Brimonnenue nabopaTopHoil paboThl: «AHAIN3 CMECH CYXHX BEIIECTBY

Tema 26. TectupoBanme (2 4.)

TecTupoBaHue O COACPKAHUIO MOJTYJIS 2.

Tema 27. KonrpoJsbHasi padoTa 1o Ka4eCTBEeHHOMY aHAJIU3Y (2 4.)
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KonrtponsHas padora no cogepkanuto moayne 1 u 2 (KauecTBeHHbIH aHanus).
Monayas 3. KonrnyectBennblid anaaus. 'paBumerpus (32 4.)

Tema 28. IIpeaMeT 1 MeTOAbI KOJIUYECTBEHHOI0 aHAIU3A (2 4.)

3aayi KOJMYECTBEHHOTO aHalu3a. 3HaYeHHE U POJib KOJUYECTBEHHOTO aHajin3a B Pa3BUTHU
XUMHUYECKUX MPOOJIEM U B PELICHUHU NMPAKTHYECKUX BONPOCOB. OCHOBHBIE pa3/ieibl KOJIUYECTBEHHOTO
ananu3a. [I[puMeHneHrne KOJTUYECTBEHHOTO aHAIM3a HA YPOKaX XUMHUH B IIKOJIE.

Tema 29. MeTpoJiorudyeckne XapakTepucTUKU METO/I0B aHAJIN3a (2 4.)

MeTtponornueckue XapakKTepUCTUKKA METOJIOB aHAIM3a. 3Havamue MUupsl U MpaBUiia OKpyT-
nenus. [lorpemHocts ananuza. Knaccudukanus norpemHocredt. CucremMaTHuecKue MOTPEIIHOCTH,
ciy4daiiHble norpemHocTd. [IpaBuibHOCTh, BOCIPOU3BOAMMOCTh U TOUHOCTh aHAU3a, CpeliHee 3Ha-
YeHHe U CTaHAapTHOE OTKJIOHeHHEe. OCHOBHbBIC MOHATHS KJIACCHUECKON CTaTUCTHKU. JlOBEpUTEIbHbIN
uHTepBan. OOHapyKeHHe MPOMAaXOB.

Tema 30. I'paBumeTpudecknii anaans (2 4.)

I'paBumerpuueckuit ananu3. CylmHOCTh TPABUMETPUUYECKOTO aHAIN3a. AHATUTUYECKUE BECHI,
WX YCTpOMCTBO. MeTO bl B3BEHIMBAHMS U TIpaBUiIa 0OpalleHus ¢ aHATMTUYeCKUMH Becamu. Konnue-
CTBEHHOE BBIJICJICHHE U3 PACTBOPOB KOMIIOHEHTa B BHJie ocajaka. Ocaxmpaemas U TpaBUMETpUUYECKAs
dopma ocagka. Ocanku KpUCTATMISCKUE H aMOp(HBIE.

Tema 31. 'paBuMeTpudeckuii anaaus (2 4.)

Br16op u pacuer konuuecTBa ocaautens. YcioBus ocaxaeHus. [lonmnora ocaxxaenus. Co3pe-
BaHUE OcaakoB. YucroTa ocaakoB. ANCOpOLMs U OKKIIO3US KaK MPUYUHBI 3arpsi3HEHUS OCAJIKOB.
[TpoMbIBaHMe, BHICYIIMBAHUE U MPOKATMBAHKUE OCAJKOB, B3BEIIMBaHUE. TOYHOCTh TPaBUMETPUUECKO-
ro aHanusa. Pacuersl B rpaBUMETPUUECKOM aHAJIU3E.

Tema 32. AnaauTu4eckue Bechl. B3pemmBanue, 1oBeleHre 0I0KCA M THIJISI 10 MOCTOSIH-
Hoii maccnlq| (2 u.)

JlabopaTopHas paboTa «AHaTUTHYECKHE BeChl. B3BemmBanue, JoBeieHNE OIOKCa U THUTIIS JI0
MOCTOSITHHOW MAacChI».

Tema 33. AHajauTH4YecKHe Bechl. B3BemmBanue, JoBeeHHe 0OIOKCA U THUIJISA 10 IMOCTOSIH-
HoM maccolq| (2 u.)

JlaboparopHasi paboTta «AHanmuTH4YeCKHe Bechl. B3BemuBanue, 10oBeIeHNE OIOKCAa U TUTIIS JIO
MOCTOSTHHOM Macchl». [10AroToBKa METOAMYECKUX PEKOMEHIAIUM 110 OPTaHU3alliK y4eOHOTO DKCIIe-
PYMEHTA 110 TPAaBUMETPUH.

Tema 34. OnpenesieHue coaep:kanus 6apusi B KPUCTANJIOTHAPATeE XJopuaa oapus (2 4.)

JlabopaTtopHas pabora «Ornpezenenne coaepkanusi 6apus B KpUCTALIOTHIpaTe XJjopuaa 0a-
pus»

Tema 35. Onpenenenue cogep:kanus 0apusi B KpUCTALIOTHAPaTe XJopuaa oapus (2 4.)

JIaboparopHast pabota «Onpenenenue conepkanus 0apus B KpUCTALIOTHApATE XJopuaa 0a-
pusi». O6paboTka pezynpraToB. OT4eT 1o padore.

Tema 36. By¢pepnrbie pacTBopsbl (2 4.)

1. Knaccudukanus OydepHbIX cuctem.

2. Mexanusm nefictBust 0y(hepHbIX pacTBOPOB.

3. Onpenenenne pH 0ydepHBIX pacTBOPOB.

4, Hcnonp3zoBanne OyQpepHBIX CUCTEM B aHATUTHICCKON XUMHH.

Tema 37. By¢epnsbie pacTBopsl (2 4.)

Pemenue 3anau o teme "bydepnsie pacTBopbI"

Tema 38. Ilocyna u odopyaoBanue (2 4.)

JIaGoparopHast mocyqa U 00OpyIOBaHHWE B TUTPUMETPUU. METOIbl M NMPHEMBI BBIIOJIHEHUS
omepanuii 00bEMHOTO aHAIH3a.

Tema 39. IIpuroroByienne pactBopos (2 4.)
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Brimonnenue naboparopHoi pabotsl: «lIpuroroBnenue pacTBOPOB KHCIOT U LIENOYEH C 3a-
JTAHHOW KOHLICHTPALIUEN.

Tema 40. IIpuroroByenne pactBopos (2 4.)

Boimmonnenue nabopatopHoii paboThl: «lIpUroroBieHre TUTPOBAHHBIX PACTBOPOB KUCIOT U
nienoueit». [loaroToBka METOIMYECKUX PEeKOMEHAAINMA 110 OpraHU3alui y4eOHOro SKCIIEPUMEHTA 10
IIPUTOTOBJIEHUIO PACTBOPOB IPU U3YYEHUU XUMHHU B LIKOJIE.

Tema 41. Turpumerpuyeckuii ananaus (2 4.)

Brimonnenue naboparopHoii paboThl: «YCTaHOBKA TUTPA PACTBOPA COJSTHOW KHCIIOTHI 1O TET-
pabopaty HaTpus»,

Tema 42. TectupoBanmue (2 4.)

TectupoBanue o moayio "KonndyecTBeHHbI aHanus. ['paBumerpus'.

Tema 43. KonrpoJubHasi paéora mo moayJio 3 (2 4.)

KontponbHas padota mo moxay:to "KonudecTBeHHbIH aHanu3. ['paBumerpus"

Mogayan 4. KosmmuectBennblii anaau3. Turpumerpus (32 4.)

Tema 44. Kucj10THO-0CHOBHOE THTPOBaHue (2 4.)

MeTo bl KUCIIOTHO-OCHOBHOTO TUTpPOBaHMsl. BbIOOp MHAMKATOPOB KMCIOTHO-OCHOBHOT'O THUT-
poBanusi. [lorpemHoctn TuTpoBanus. Munukaropsl. Knaccudukanus unanukatopos. Kpussie TuTpo-
BaHuu. Pacuer ckaykoB TUTpoBaHUs. IHIMKATOpHBIE OMIMOKN TUTPOBAHUS. TOYKH SKBUBAIEHTHOCTH.
TuTpoBaHue B HEBOAHBIX Cpelax.

Tema 45. KHcJ10THO-OCHOBHOE THTPOBaHue (2 4.)

Brimonnenue naboparopHoit pabotel: «Onpeenenrue coaepKaHusl KUCIOT U Iellouel B pac-
TBOpe. Meron npsiMoro TUTpoBaHUs». [loAroTOBKa METOAMYECKUX PEKOMEHAALUN 110 OpraHU3alUU
y4e0HOTr0 SKCIIEPUMEHTA 110 TUTPUMETPUHN IIPU U3YUYEHUU XMMHHU B LIKOJIE.

Tema 46. I'uaposn3 pacTtBopos coJieii (2 4.)

1. 3aKoH JACUCTBUS Macc U mpoliecchl Tuaposinsza. CyTh THAPOTIU3a.
2. XHUMH3M MPOLIECCOB TUAPOIIU3A.

3. KoHcranTta ruaponmsa.

4. Crenens ruipousa.

Tema 47. Kucj10THO-0CHOBHOE THTPOBaHue (2 4.)

Brinonnenue nabopatopHoi paboThl: «Onpeaenenyue coaepkannus rTuApoKcuIa HaTpus U Kap-
OoHaTa HaTpUs IPU COBMECTHOM MPUCYTCTBUM.

Tema 48. Kucj10THO-0CHOBHOE THTPOBaHuUe (2 4.)

Brinonnenue nabopatopHoii paboTsl: «Onpenenenue coaepkanus rTupoKcuIa HaTpus U Kap-
OOoHaTa HaTPUs MPH COBMECTHOM IIPUCYTCTBUI.

Tema 49. KommiiekcoHoMeTpr4yecKkoe TUTPOBaHue (2 4.)

Brimonnenue naboparopHoil paboThl: «OnpeneneHne KeCTKOCTH BOJbI METO0M KHUCIOTHO-
OCHOBHOT'O TUTPOBAHMSI U METOJIOM KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHUSI.

Tema 50. KommiiekcoHoMeTprnueckoe THTpOBaHue (2 4.)

Brinonnenue naboparopHoil paboTsl: «OrmpenenaeHne KecTKOCTH BOJbl METOJOM KHCIOTHO-
OCHOBHOT'O TUTPOBAHMSI U METOJIOM KOMILJIEKCOHOMETPHUUECKOTO TUTPOBAHUSI.

Tema 51. IIpousBenenue pacTBOpUMOCTH (2 4.)
3aKOH JIEMCTBUSI MacC U T€TEPOr€HHBIE MPOLIECCHI.
ITpon3BeneHne pacTBOPUMOCTH.
CouneBoii 3¢ pexT.
JpoGHOE ocaxaeHue.
ApreHTomeTpusl.

a koo

Tema 52. Metoa oOpaTHoro TuTpoBanus (2 4.)
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Breimmonnenue mabopatopaoit pabotel: «OmnpeneneHrne aMMUaka B COJISIX aMMOHHUS METOJOM
3aMeIeHUs] 1 00paTHOTO TUTPOBAHUS.

Tema 53. Metoa oOpaTtHoro TuTpoBanus (2 4.)

Brimonnenue naboparopHoit pabotel: «OmnpeneneHre aMMUaka B COJISIX aMMOHUSI METOJIOM
3aMelIeHHs] 1 00paTHOTO TUTPOBAHUSY.

Tema 54. OkucANTEIBLHO-BOCCTAHOBUTEILHOE TUTPOBaHMeE (2 4.)

Brimonnenue nabopatopHoit paboTsl: «OnpeneneHre HOpMaTbHOCTH ITePMaHTaHaTa KaJlus.

Tema 55. OKHUCIUTEIBHO-BOCCTAHOBUTE/ILHOE TUTPOBaHMeE (2 4.)

Brimonnenue maboparopHoii paboTsl: «OmpenerneHue coJepKaHus xkeieza B conmd Mopay.
[ToaroToBKa METOAUYECKUX PEKOMEHIANMN MO OPraHW3aIMH y4eOHOTO IKCIEpUMEHTa MO THUTPOBA-
HUIO IIPU MOATOTOBKE K YYACTUIO B OJIMMITHAJIE TIO XUMHH.

Tema 56. OcagurebHOe TUTPOBaHME (2 4.)

Brinonnenue nabopatopHoit paboThl: «APreHTOMETPUS»

Tema 57. TectupoBanue (2 4.)

TectupoBanue 1o MOAyio 4.

Tema 58. KonTposabhasi pa6ora mo moayJsim 3, 4 (2 4.)

Kontponbnas pabota no conepxanuto moayiei 3, 4 "KonnuectBennit ananusz".

Tema 59. TectupoBanmue (2 4.)

Hrtoroselii TecT.

6. IlepeueHb y4eOHO-METOAUYECKOr0 oOecreveHUs] IJIA CAMOCTOSITEIbHOW PadoThI
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

6.1 Bonpocekl 1 3a1aHus AJ1s1 caMOCTOATeIbHOM padoThl Tpertnii cemectp (36 4.)
Monayas 1. KayecTBeHHbI aHaau3 KaTUOHOB (18 4.)

Bun CPC: *IloarotoBka k NpakTUYECKUM / JIaOOpATOPHBIM 3aHATUIM

Tema. 3akon neiictBus macc. Ciadble 37eKTpoauThl. CMeleHHe HOHHBIX paBHOBECHI

1. BrrancnuTe Kaxymyrocs CTeNeHb Juccouuanuu ( o), KOHIIEHTPAIMI0 HOHOB M KOH-
LIEHTPALMI0 HEINCCOLMUPOBAHHBIX MoJeKyll, eciu 0,11 %-nblit pactBop CuSO4 3amep3aeT mpu Tem-
neparype 0,019 °C.

2. YaenbHas anexrpornpoBoaHocts 0,3 %-noro pactBopa CH3COOH pagna 0,000318 Owm-1
cM-Bpluncnure 5KBUBaJIEHTHYIO 3JI€KTPOIPOBOAHOCTh U CTENIEHb AUCCOIHAIINH.

3. Beruucnure xoncranty nonnzanuu NH4OH, ecnu u3BecTHO, YTO CTENEHb HOHHU3AIIUU
B 0,1 H pacTBOpE paBHa 1,3 %.

4. Berunciure koHcTanty auccounanuu 0,015 M pactBopa NH4OH, ecnu crenenb quccomu-
anuu pasHa 3,45 %.

5. Paccuuraiite crenens nuccormanuu 0,63 % BogHOTO pacTBOpa aMMHUaKa.

6. Boruncnure crenens nonnsanuu 0,02 M pacTBOpa HMaHUCTOBOJOJIPOAHON KHUCIIOTBHI,
€CIIM KOHCTaHTa ee HOHM3auuu pasHa 6,2 10-10.

7. Brluncinnute KOHCTaHTY AUCCOIMALMKM YKCYCHOM KUCIOThI B 0,1 M pacTBOpe, €Ciin KOH-
IeHTpaIus noHOB Boaoposa pasHa 0,00133 moms/m.

8. Crenenp nucconmnanuu 0,1 H pacTtBopa ykcycHou kuciotsl paBHa 1, 35 10-2 . Onpenenurt
KOHIEHTpAIlMU: HOHOB BOJOPOJIa, alleTaT-HOHOB, HEMOHU3UPOBAHHBIX MOJIEKYJ YKCYCHOM KHCIIOTBI,
KOHCTAHTY JIMCCOLIMALINH.

9. YKCycHYI0 KUCIOTY (25 T) pacTBOPSIIOT B TaKOM KOJHYECTBE BOJBI, YTOOBI OOIIUit
o0beM pactBopa paBeH | . KakoBa MoJisipHas KOHIIEHTPALUsl KHCIOTHI B PAacTBOPE U CTENECHb €€
nonm3anuu, ecii KCH3COOH = 1,74 10-5?

10. Brruncinure KOHIIEHTpAIMIO HOHOB BOJOPOJa U CTeNeHb noHu3anuu B 0,5 M pactBope
CH3COOH, conepxamiem 0,01 Mmomp anerarta Kanusi.
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Tema. CuiibHBIC TIEKTPONUTHL. AKTHBHOCTD, KO3()(PULIMEHT aKTUBHOCTH

1. KakoBo cocTosiHuEe CUIIBHBIX AJIEKTPOJIIMTOB B pacTBOpe. UTO Takoe KaKyIIylocs CTe-
MIeHb JAUCCOIMANK U ToueMy oHa MeHbie 100 %.

2. . Uto mokaspiBaeT MOHHAs CUJa pacTBOpa M Kak Bbruucisercs? OT kakuxX (akTopoB
3aBUCUT?

3. Berurcnute MOHHYIO cHITy pacTBOpa, coaepkamero B 1 1 0,01 monb xnopuna Gapust u
0,1 Mmonp HUTpaTa Kanus.

4, Brruucnaure nonnyro cuiy pactopa, cojaepxaiiero B 1 1 0,01 Monb xsopuaa xanbius
u 0,1 Monb cynbdara HATpHSL.

5. BbruncnnTe HOHHYIO CUITy pacTBOpa M aKTUBHOCTh HOHOB B pacTBoOpe, cojepxarieM Bl
1 0,01 mons xmopuaa xenesa ( I11I) u 0,01 monp HuTpaTa Gapwus.

6. Breruncnure aktuBHOCTh HOHOB Fe3+ u CI- B 0,01 M pactBope xmopuna xenesa ( 1II).

7. Brruncnute aktuBHOCTH HOHOB B 0,005 M pacTBOpe HUTpaTa IMHKA.

8. Boruncnute MOHHYIO cuiy pacTtBopa, JuTp Kortoporo coiepxut 0,01 M xnopuna

ctponuus u 0,02 M xnopuna HaTpus.

9. BoruncnuTte akTHUBHOCTh MOHOB Oapus U HaTpusl, coaepikaiero B 1 aurpe 0,01 M xio-
puaa 6apus u 0,1 Mo HUTpaTa HaTpUsL.

10. Boranciure k03 GUIMEHT aKTUBHOCTH MOHOB MEIW M HATPHs, COJEpIKalleM B pac-
tBOpe 0,00125 M cynndarta menu u 0,01 M Hutpara HaTpus.

Tema. Monnoe npoussenenue Boasl. PH, pOH, cnabbix kuciot u ocHoBanuii. bydepnsie pac-

TBOPBI

1. 3anuiuuTe MAaTeMaTU4YEeCKOE BbIpaXKeHHE U (OPMYJIMPOBKA HOHHOTO INPOU3BEACHMUS
BOJIBI.

2. Packpoiite cyts nonstuii pH u pOH pactopa.

3. Kak npousBoasT BbiBo 3HaueHus pH ci1aOGbix Kucnot?

4. Kakum o6pa3zom BeiBouTCs 3HaueHue pH criabbix ocHOBaHMA?

S. Kakue Bub1 OyepHbIX pacTBOPOB CYIIECTBYIOT?

6. Kakue ¢dopmynsl ucnons3yroTes Ui BeuucieHus pH aueratHoit 6ydepHoit cmecw,
aMMOHUITHOH OydepHoit cmecu?

1. Bonoponusiii nmokazarens ogHoro pactBopa 2,3, apyroro 3,2. Kakoit pactBop Oosee
KUCIbI? Bo CKOJBKO pa3 B HeM O0JIbIIe KOHIIEHTPAIUS HOHOB BOJIOpO1a?

8. Omnpenenute KOHIEHTPAIMIO BOJOPOIHBIX HOHOB, €CITH BOJOPOIHBINA TOKA3aTeNb pac-
TBOpa paBeH 5,65.

9. Beruncaure pH 0,01 M pacTBOopa yKCYCHOM KUCIIOTBI, €CIIN a=0,013.

10.  Bemuucaute pH 0,1 H pacTBOpa a30THON KUCIIOTHI ¢ yueToM K03 duimeHTa akTHBHO-
CTH.

11. Boruucnure [ H+] u [OH-] B kpoBu yenoseka, ecnu pH kpoBu pasen 7,35.

12. K 1 10,1 M pactBopa ROH npu6asunu 0,01 mons xmopoBogopoaa. Beruuciure, kak

m3menurcs pH pactBopa.

13. Berancnure pH 0,001H pacTBOpa rugpokcuia aMMOHHUS.

14. Breruucnure pH Oydepnoii cmecu, cogepxameir 0,01 mons CH3COOH u 0,5 monb
CH3COO Na.

15. Boraucnure pOH u pH Oydepnoit cmecu, conepsxkarueit 0,1 mons ruapoxcuna u 0,01
MOJIb XJIOpUa AMMOHHUSI.

16. KakoBa nomxkna ObiTh koHIeHTpauuss NH4CI B 0,01 v pacTBope ammuaka, urodst pH
pacTBopa ObUI paBeH 8.

Tema. ['maponus
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1. KaxoBa cymuocTs ruaponusa? Kakue BUIbI THAPOIN3A CYIIECTBYIOT?

2. Onummre THAPOIU3 COJieH, 00pa30BaHHBIX MHOTOOCHOBHBIMHU KHUCIOTaAMHU.

3. KakoBa konmyecTBeHHas XapaKTEepUCTHUKA IpoIecca ruaposr3a’

4. [TpousBenute BbIBOJ (GOPMYIIBI ISl BBIYMCICHUS! KOHCTAHTHI TUAPOIIN3A.

5. [TpousBenute BbIBOJ (OPMYIIBI ISl BBIYMCIICHUS CTETIEHU THAPOIIU3A.

6. Kakum o6pa3om mpousBoasaT BeiBo hopMyiibl 1 Beruucienus pH, pOH B pactBopax
COJIEH, TOABEPTaAIOIIUXCSA THAPOTUIY?

1. Brraucnure koHCcTaHTy M creneHb ruaponusa 0,01 H pacTBopa nuanua xkanmus. Heoo-
XOJIUMBIC JTAaHHBIC BO3bMUTE U3 TAOIHIIBL.

8. Brruucnure koHcTaHTy U crenenb ruaponusa 0,005 H pacTBopa XjI0puga aMMOHHUS.

9. Berauciure pH 0,1 M pactBopa kapOoHaTa HaTpus.

10. Boruucnure pH 0,075 M pactBopa okcanarta HaTpus, THIPOJIM3YIONIETOCs MO MEPBOM
CTYIICHHU.

11. Brraucnute pH pactBopa runpocynbduia HaTpus.

12. Boruucnute a (aktuBHOocTh) ¥ pH 0,001 M pactBopa arerara Kaius.

Mogayan 2. KayecTBeHHBbIH aHaau3 aHuOHOB (18 u.)

Bun CPC: *[ToaroroBka K MpakTHYECKUM / Ta0OPATOPHBIM 3aHATHUSIM
Tema. I[IpousBeneHne pacTBOPUMOCTH

1. Uro takoe npousBeaeHue pactBopumoctu (I1P)? Kakum obpazom mpousBojis BBIBOJ
dbopmynsr [1P?

2. Onummre MmeToauKy Beiuucienus [1P mo u3BecTHON pacTBOPUMOCTH BEIIECTBA.

3. KakoBa MeToquKa BBIYMCIIEHUSI paCTBOPUMOCTH BEIIECTBA B MOJISIX M B I'paMMax Ha
JUTP 10 U3BecTHOH BennuuHe [1P?

4, Kakum 006pa3oM 0 JHOMMEHHBIN HOH OKa3bIBACT BIMSIHUE HA PACTBOPUMOCTH?

5. Urto Takoe coneBoi 3(pdeKT, ero 3HaueHUe B KaUeCTBEHHOM aHAIIU3€, KaKk OH OOBSICHSI-
€TCsl Ha OCHOBE IIpaBHJIa IIPOU3BENECHUS PACTBOPUMOCTH?

6. Yro Takoe ApoOHOE OCaXJAE€HUE U KaK OHO HMCIIONB3YETCsl B NMPAKTUKE KaueCTBEHHOTO
aHanmu3za’?

7. KakoBsl ycioBus 00pa30BaHUs U PACTBOPEHHSI OCAIKOB?

8. B 2-x nuTpax HachILIEHHOTO0 BOJHOTO pacTBOpa, MoxydeHHoro npu 25 °C, cogepxuTcs
1,7610-6 T 6pomuna cepedbpa. Beraucimre I1P 6pomuma cepedpa.

9. PactBopumocTs rugpokcuaa maraus npu 25 °C pasha 3,1 10-2 r/n. Beruucnure I1

TUAPOKCUAA MarHusl.

10. B 250 mu HaceImeHHOTO pacTBopa ¢gocdara cepedpa conepxkutcs 8,64 10-4 r con Beruuc-
mute [IP docdara cepebdpa.

11. [TP manuna cepedpa pasuo 2,3 10-16. Boruncnure pacTBOPUMOCTH COJTH B MOJISIX U B
rpaMMax Ha JUTP HacBILIEHHOI'O pacTBOpa.

12. [TP ¢ocdara amomunus pasHo 5,75 10-19. Beruncanre pacTBOPUMOCTb 3TOH CONU B
MOJISIX ¥ B TpaMMax Ha JIUTP HACBILIEHHOTO pacTBoOpa.

13. PactBopumocTs CaSO4 B 100 r Bogsl ipu 0 °C pasua 0,1759 r. Beruucnaute 1P conu:
a) Mo ymnpoIeHHo# ¢popmye; 6) ¢ yaeTom K03 PHUITUEHTOB aKTUBHOCTHA HOHOB.

14. Bbrancnute, Bo CKOJIBKO pa3 MOJIsSIpHAsi paCTBOPUMOCTD CyibdaTa 6apusi B YMCTOI BO-
Jie TIPEeBBIIIAET PaCTBOPUMOCTH 3ToM coiu B 0,05 M pactBope cynbdara Harpus. [IP BaSO4 = 1,1 10-
10.

15. Boruncnute, BO CKOJIBKO pa3 akTUBHOCTh MOHOB Ba2+ M okcanar-MOHOB B HacChILICH-
HOM PacTBOpE OKcajara OapHs MPEeBHIIIAET aKTUBHOCTh 3THX MOHOB IPH PACTBOPEHUH 3TOH CONHU B
0,01 M pactBope okcaitara ammonus. [TP BaC204 = 1,1 10-7.
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16. Berurcnute, BO CKOJIBKO pa3 pacCTBOPUMOCTD XJIOpHJIA cepedpa B YUCTOM BOJE MEHbIIIE
pactBopuMocTu 31oit conu B 0,01 M pactBope HuTpata Hatpus. [IP AgCl=1,78 10-10

17. Breruucnure, BO CKOJIBKO pa3 pacTBOPUMOCTh KapOoHaTa KaJbIMsl B YHUCTOM BOJE
MeHbIe pactBopuMoctu ero B 0,05 M pactBope Hutpata kanus. [IP CaCO3 = 4,8 10-9.

18. B kaxoif mocnenoBaTenbHOCTH U MPH KAaKOH KOHIIEHTpAIMU KapOOHAT-HOHOB Oyner
MPOUCXOJUTH OCaXK/IeHHE KapOOHATOB MPH IMOCTEIIEHHOM IPEIMBaHUU COJIbI K cMecH HOHOB Ba2 Sr2+
u Ca2+, B3ThIX B OJJUHAKOBBIX KosmuecTBax 0,5 M pactBopoB?

19. Brruucnure, BbIIaAET M 0CAIOK XJIopuaa cBuHIA npu cmemuBanuu 0,05 H pacTBopa
Hutpara ceuHna (II) ¢ paBasiM oOvemMoMm: a) 0,05 H pacTBOpa XJIOPOBOAOPOIHOM KHUCIOTHI, 0) 0,5 H
pacTBOpa 3TOM K€ KUCIIOTHI.

20. Beruucnure, BeImazeT M 0cajiok cyibgara ctpoHnus npu cMmemuBanun 0,001 H pac-
TBOpa XJIOPHAA CTPOHIIUA ¢ paBHBIM o0bemoMm: a) 0,001 H pacTBOpa cynbdara kamus, 6) 0,005 H pac-
TBOpa 3ToM *ke conu. [P SrSO4 = 3,2 10-7.

21. Brraucnute, npu Kakoi BeIMYMHE HAYHETCS OCAXKICHHE THapokcuaa munka usz 0,1 M
pacTBopa ero coJiu ¥ MpH Kakoi BenuunHe pH ocaxkaeHne ero OyaeT MpakTHYECKH MOJTHBIM.

Tema. KoMIuiekcHbBIE COETUHEHNUSA
1. OxapakrepusyiTe ompeaesieHrue, BUJIbI, COCTaB, KOOPAMHAIMOHHOE YHCIIO KOMIUIEKCHBIX

COCIMHEHUH.
2. OnuiuTe HOMEHKJIATYpy KOMIUIEKCHBIX CO€AMHEHUH.
3. Kakum 00pa3oM MpouCXOauT AUCCOMUAIMS KOMIUIEKCHBIX COSAMHEHUMN?
4, Kakue KkaTHOHBI OTKPBIBAKOTCS C TOMOIIBIO KOMILJIEKCHBIX COCTUHEHUI?

5. Kak ycrpansercsa memaroniee BiussHue HoHoB Fe3+ nipu otkpsiBanuu HoHOB Co2+?

6. BrruncnanTe KOHIEHTpAIMIO HOHOB KOMILIEKCcooOpa3oBatens u ammuaka B0,1 M pac-
TBOpE TeTpo-amuHo-menb-( 11)-cynpdara. [ Cu(NH3)4]SO4.

7. Beraucnure KoHmeHTpanuo noHOB Hukens B 0,2 M pactBope conmu K2[Ni(CN)4], conep-
Karue ruaHu kaiaus B koaudectse 0,1 monb Ha 1 11 pacTBOpa.

8. Yepes 0,1 M pactBop komiekcHoi conu coctaBa [Zn(NH3)4CI2 nponyien cepoBo-
JIOpPOJI 1 HAYaJIbHOW KOHLEHTpALMH CyIbPua-uoHoB, paBHoil 10-10 r-uon/n. Onpenenure, Oyaer iau
pa3pymaTbcsi KOMIJIEKCHBIM MOH U BBITIAJIET JIM B OCAJIOK CYIb(U IIMHKA.

9. Ob6pa3yercst 1 ocafok cynbdaTta kaamus npu cmemmnBanuu 0,1 M pacTtBopa KoM-
IUIEKCHOTO0 aMMHUakara Kaamus ¢ paBHbIM 00beMoM 0,1 M pactBopa cynbduia HaTpus?

10. Beruucnuts konnentpanuto nonos prytu ( II) 8 1 M pactBope TeTpanogomepkypara (
I)-xanu

Tema. OKHCIUTENPHO-BOCCTAHOBUTENIBHBIEC PEAKLIUN

1. B uem cynmHOCTh OKMCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUI?

2. Kak BBIUMCISIIOTCS CTaHAApPTHBIE IEKTPOAHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
MOTEHIUANIbI?

3. Kakum oOpa3om ompezensiercs HanpaBiIeHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pe-
aKIui?

4, OnuimTe METo/1 AJIEKTPOHHOTO OanaHca.

5. B 4em cymHOCTh HOHHO-3JIEKTPOHHOTO MeTOo 1a?

6. MosxHo nu neiictBuem okcuna cBunua (IV) B kucioil cpeae OKUCIUTh XJIOPUA-UOHBI B

xyop? Haiiaure moTeHunansl COOTBETCTBYIOMIMX OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX Nap. Hanumu-
T€ ypaBHEHHUE peakuuu U Beruucante 3/1C COOTBETCTBYIOLIETO TAIbBAHNYECKOTO AJIEMEHTA.

1. BbluncnuTe OKHUCIMTENbHO-BOCCTAHOBUTENIBHBIM IOTEHIMAT JUXpoMara, €ciad [
Cr2072-] [Cr3+] = 1 r-uon/n u pH pactBopa paseH 3.

8. MoKHO 11 IeiCTBUEM XJIOpaTa Kalus B KUCJION Cpele OKMCINTh HOAUA-UOHBI B J2 Xytopua-
noHbl B C 12?7 Hanummre ypaBHEHUS] BO3MOXKHBIX peakiui u Bbruuciaute J./[.C. COOTBETCTBYIOIIUX

TaJIbBAaHUYCCKUX 3JICMCHTOB.
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9. [Ton6epure K03 HUIUEHTHI A1l ypaBHEHHH peaklnii, MOJIb3ysICh METOIOM AJIEKTPOH-
Horo 6anaHca:

a) As2S5 + HNO3 +H20 — H3AsO4 +H2S0O4 + NO

0) CrCI3 + (NH4)2S208 + H20 — H2Cr207 +H2S0O4 + NH4CI

B) Bi(NO3)3 + Na2SnO2 + NaOH — Bi + Na2SnO3 + NaNO3 + H20 r) Mn(NO3)2 + PhO2
+ HNO3 — HMnO4 + Pb(NO3)2 + H20

10. [Tonp3ysch MOHHO-IJIEKTPOHHBIM METOJIOM, HANMIIUTE CyMMapHbIE ypaBHEHHS IS
CIEAYIOLIUX PEAKIUI:

a) CuS + HNO3 — Cu(NO3)2 + S + NO + H20

0) Cr+3 +S2082- — H2Cr207 + H2S04

B) NaCrO2 + H202 + NaOH — Na2CrO4 + H20

B) CrCI3 + (NH4)2S208 + H20 — H2Cr207 + NH4CI + H2S04

Yereprhlii cemectp (34 4.)
Mogayas 3. KoanuectBennslii anaau3. I'paBumerpus (17 4.)

Bun CPC: *IloaroroBka K MpakTHYECKUM / 1a00pATOPHBIM 3aHATHSIM
Tema. BprunciieHns B TpaBUMETPUYECKOM aHAIN3E

1. B 4yem cymHOCTh rpaBUMETPUYECKOTO aHamu3a’?
2. Kak mpousBoauTcs pacueT HaBeCKH HCCIEAyeMOro BemecTBa’?
3. Kakyto HaBecky renrtaruapara cynbdara xenesa ( II) ciemyer B3sTh Ui OnpeneneHus

B HE XeJe3a, eClIi ocaxaaeMon Gpopmoit seisercs ruapokcu xenesa ( 111)?

4. CKOJIbKO IpaMMOB XJIOpHa HATPUSL U BOJIbI HEOOXOAMMO B3ATh JUISl IPUTOTOBJICHUS
250 r 5%-noro pactBopa?

5. Ckonbko TpaMMOB XxJjiopa coaepxutcs B 0,5 T xyopuma cepedpa? Onpenenuts  FCI | AgCI.

6. Cxonbko rpamMoB 10% pacTtBopa xiopuaa 6apus Hano B3sTh A1 ocaxaeHus 0,1800 r
cyibdara kanus?

7. OnpenenuTs MacCCOBYIO JIOJIIO XKEJIE3a B KEJIE3HOW MPOBOJIOKE, €CIIM JJIS aHAJIU3a B3s-
Ta HaBecka MpoBosiokH, paBHast 0,0920 r. Ilocne ananu3a macca rpaBumeTrpudeckoit popmsr Fe203
oka3zaznach pasHoii 0,1200 r.

8. B xakoM oObeMe BOJBI cleAyeT pacTBOPUTH 25 T' THUAPOKCHUJA HATPUsl, YTOOBI MOJY-
YUTH PACTBOP C MAaccoBOil noset 5%?

9. Kakyro HaBecky u3BecTHsKa, cojepxaiiero 95% kapOoHara KaiblMs, HEOOXOAUMO
B3STh JUJIS ONIPE/IeTICHHs B HEM KaJIbIUsl, €CIIU O0CaX/1aeMoil popMoii SBIIsSE€TCS OKcallaT KalbIus?

10. Ompenenuth Maccy cepsl B 0,4660 r cynbdara 6apusi. Berauciuth FS | BaSO4.

11. Ckonbko mi 0,1 H pacTBopa I1aBe’eBOi KUCIOTHI HEOOXOIUMO B3ATh JUIS OCAXKICHHS
kanpius u3 0,2733 r rumca?
12. TpeboBanus k ocaxxaaemoii popme. Uto Ha3biBaeTcs ocaxkaaeMoit hopmoii? ITpusectu

npuMepsl. B BuJie Kakoro cCoeTuHEHUs JIydIlle ocaxaaTh 6apuii?
13. N3 1,3162 r cnnaBa nonydeno 0,1234 r okcupma amomuHug u 0,0267 r guokcuaa
KpemHud. OnpenenTb MacCOBbIE JIOJM KPEMHUS U ATFOMUHHUS B CILJIaBE.

Monyasb 4. KomnyectBeHnblid anaau3. Turpumerpus (17 4.)
Bun CPC: *[loaroroBka K NpakTHYECKUM / 1a00paTOPHBIM 3aHATUSIM
Tema. Teopusi 00BEMHOTO aHATM3a U METOJI HEUTpaTH3aIun

1. B ueMm cymHOCTh 00bEMHOT0 aHAJIN3a B €T0 OTIUYHE OT BECOBOTO?

2. Kaxkue TpeGoBanms MPeIbABISIOTCS K PEaKIIUsIM B O0BEMHOM aHaH3e?
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3. KaK HpOI/I3BOI[$IT BBIYHNCJIICHHUC DKBUBAJICHTOB OKHUCIHUTCIIAA 1 BOCCTAHOBUTCIIA B 06I:CM-
HOM aHanuse?

4, Kak npou3BoasT BhIpak€HHE KOHLEHTPAIMK YEPE3 HOPMAJIbHOCTh U TUTP? Onuiure
CBSI3b MEXKYy TUTPOM M HOPMAJIbHOCTBIO.
5. 3anumuTte GopMyiIy BBIUHUCICHHS TUTpa MO paboyeMy U IO OMNpeesieMOMY Belle-

cTBY. KakoB cMBbICI 3TUX MOHATUIA?

6. CKOJIbKO TPAaMMOB THAPOKCHIA KA HEOOXO0IUMO B3STh AJis ipurotoBieHus 3 i 0,15
H pactBopa?

1. 5,3 T OecuBETHOTO, X.4. KapOoHaTa HATpUsl PaCTBOPUIM B MepHOU kosioe Ha 500 mi.
Ha tutpoBanue 25 M 3toro pactBopa pacxojyercss 50 M pacTBOpa CEpHOM KHCIOTHL. Yemy paBHa
HOPMAJIBLHOCTh M TUTP PACTBOPA CEPHOM KUCIOTHI?

8. Cxonbko rpaMMoB B KMnO4 (okuciuTenb B KUCION cpeae) coaepxkutcs B 100 v 0,1
H pacTBOpa’?

9. CKONbKO TpaMMOB THAPOKCHIA Kaaus HEOOXOIUMO B3STh AJIS MPUTOTOBIEHUS 2 T
pacTBopa, Kaxkblii M1 KoToporo ortutpossiBaeT 0,00365 r HCI.

10. Ha tutpoBanue 0,4787 r Oypbl, paCTBOPEHHOI B MPOU3BOJIILHOM 00bEME, U3PACXO0-
BaHo 24 mi pactBopa HCI. Onpenenuts HOpMabHOCTh U TUTP pactBopa HCIL

11. CkonpKO IpaMMOB TMJIpOKcHAa HaTpusi HeirpanusoBanHoro 40 mu 0,1 H pactBOopa
CEPHOM KUCITOTHI?

12. Kakyro HaBecKy rMAPOKCHAA HATPHsI, coaepkaiiero 5% npumeceil, HEOOXOAUMO B3SITh
quist ipurotosnenus 5 1 0,1 H pacTBopa.

13. 1,2600 r maBeneBoii kucnotel H2C204 . 2H20 pacTtBopeHbl B MEpHOIT Konibe Ha 2 1
Paccuntars HOpMaIbHOCTH U TUTP MOJIYYSHHOTO PacTBOpA.

14. CKOJIBKO TpaMMOB THIPOKCHAA KaJIHsI COAEPKAIOCh B PACTBOPE, €CIIM Ha TUTPOBAHUE
20 M1 ero pacxomyercs 25 MII ¢ TUTPOM 10 onpenensiemomy BemectBy 0,0056 r/mn?

15. Ckonpko TpaMMOB 0€3BOJHOr0 KapOoHaTa HaTpus HEOOXOIUMO B3ATh JJII IPUTOTOB-
nenus 250 M1 pacTBOpa, Kaxabld M KoToporo skBuBaieHTeH 0,00365 r xmopoBogopoaa?

16. K 500 M 0,2 H pacTBOpa cepHoit kucinoTsl npudasmwin 100 ma 0,1 H pacTBopa. Bei-
YHUCIINTh HOPMAJIBHOCTB IOJTY4YEHHOIO pacTBopa’?

17. CkoibKo TpaMMOB ruipokcuaa Hatpus cogepxutcs B 500 mut 0,2 H pactBopa?

18. Cxonpko ma HCI (= 1,19) 37% nHyx)HO B3sTh /Ui ipurotoBienus 3 1 0,2 H pacTBO-
pa?

19. BbluncnuTh TUTP M HOPMAJIBHOCTH PacTBOpa COJISIHOM KUCJIOTHI, €CIIM MpH MpubdaBiie-
HuU K 20 Mu1 3TOTO pacTBOpa U30BITKAa HUTpaTa cepedpa nomyuniiocs 0,2863 AgCl.

20. CKOJIBKO TPaMMOB THAPOKCH 1A HATPHUsI HeoOXxoaumo 1iyist HekTpamm3aruu 100 Mot 0,5 |

pacTBOpa CEpHON KHMCIIOTBHI.

Tema. MeTo OKMCIUTENBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS

1. [Ton6epure k03 puLMeHTHI:

a) CrCI3 + (NH4)25208 + H20 = H2Cr207 + H2S04 + NH4CI;

0) J3 + H2SO3 + H20 H2S04 + HJ;

B) KCI + KMnO4 + H2SO4 CI2 + MnSO4 + K2S04 + H20.

2. Omnpenenurte MpOLEHTHOE COIEPKAHUE XKelle3a B KEJIe3HOM pyJie, €Clii Mociie COOTBET-
cTByIOIIEH 00paboTku M pacTBOpeHms: HaBecku 2,9500 r B 250 mur KUCIOTH Ha THUTpoBaHue 20 M
pacTtBOpa coiu xene3a 3atpadeHo 18,40 mu pactBopa KMnO4, xaxaplii M KOTOPOTO COAEPKHUT
0,002850 r KMnOA4.

3. K pactBopy, npuroroiennomy u3 0,3946 r nupomtozura ( MnO2) npubdasneno 50 ma
0,1 maseneBoii kucinoTsl. Ha THTpOBaHME M30bITKA I1aBETIEBON KUCIOTHI H3pacxoaoBaHo 14 miu 0,12 v
pactBopa KMnO4. Onpenenuth npoleHTHoe cojepxanne MnO2 B muposto3uTe.
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4. K 25 mn pactBopa H2S npubasneno 50 mi 0,0190 1 pactBopa iiona. Ha TurpoBanue
u30bITKa foga 3atpaueHo 11 mi 0,02 H pacTBopa THOCYIb(aTa HaTpusi. CKOJIBKO TPaMMOB CEPOBOJI0-
poJia COEP>KUTCS B aHAJIU3UPYEMOM PacTBOPE.

5. Cpunen u3 HaBecku 4,8500 T pynabl u3BIeYeH U ocaxaeH B Bujae xpomara. Ocagok PbCrO
oTduIbTpoBaH, MpoMbIT U pacTBopeH B cmecu HCI u KJ. Ha tuTpoBanue BblienuBIIErocs Hoa 3a-
tpauero 20,4 ma 0,05 H pacTtBopa THOCyIbdaTa HaTpusa. CKOJBKO MPOICHTOB CBHHIIA COACPIKUTCS B
pyne?

6. Omnpenenurte copep:kanue cBOOOTHOrO xyopa B 1 11 Bozsl, eciu k 20 M1 HcciaeyeMoi
BOJIbI 00aBNIeH M30BITOK MOAMIA KAl U Ha TUTPOBAHUE BBIICIMBILETOCS HOJa Moo 22 M pac-
TBOpa THOCynb(dara Hatpus ¢ Tutpom 0,00248 1/mi1.

7. Hagecky conu kanbnus, papayro 0,8000 r pactBopuian B koiaoe 250 mut. K 25 mit aToro
pactBopa npubasuiu 40 ma 0,1 H pacTBopa okcanata amMoHusl. Ha TUTpoBaHUe ocTaTka, HE BOLIEI-
mero B peakiuto (NH4)2C204 monuto 15 M 0,02 H pactBopa nepmanranara kanus. CKOJIbKO Tpo-
[IEHTOB KaJIbLIUS COJIEPKUT HABECKa.

8. Ornpenenurte NpoOIEHTHOE COJIepKaHue XpoMa B cTaiu, eciid HaBecka 1,0100 T pactBo-
peHa ¥ OKHCIIeHA TaK, YTO MMEBIIUICS B cTa) XpoM niepernien B noH Cr207, 3aTeM K pacTBopy A00a-
Bt 50 mi1 0,03 1 pactBopa coiu Mopa u u30bsITok coiin Mopa ortutpoBanu 5,5 mut 0,031 1 pactBopa
NepMaHraHaTa KaJjus.

9. Onpenenure HamnpaBiICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MPOIECCA, BBIPAKEH-
HOT'O CXEMOW:

a) Br2 + 25042- == 2Br + S2082-;

0) PbO2 (tB.) + 4H+ + 2J ==J2 + Pb2+ + 2H20;

B) J2+ Cl + 3H20 ==2J + CIO3 + 6H+;

r) CIO3 + Fe2+ + 6H+ == Cl + Fe3+ + 3H20;

1) Br2 + Fe3+ + 6H20 == 2BrO3 + Fe2+ + 12H+.

10. Kaxoit nporecc OKUCIeHUsT I BOCCTAHOBIICHHSI BBIPAXKEH CXEMOM:

a) [Fe(CN)6]4- [Fe(CN)6]3-; 6) NO3 NO;

B) CIO CI;r)AsO33- As; 1) C2042- 2CO2.

7. TemaTtuka KypcoBbIX padoT
Kypcosble paboTh! (ITPOEKTHI) MO AUCLUILIMHE HE MPEyCMOTPEHBI.

8. OueHoYHbIE CPEACTBA VIS MPOMEKYTOUYHOI aTTecTalun

8.1. KommnereHuuu u 3Tansl GOPMUPOBAHUS

Konpl komneren-  |Otanbl popMUpOBaHUS

gz Kypc, ®opma Monynu (paznensl) TUCHUTUTMHbI
ceMecTp KOHTPOJIA

[1K-1 2 xypc, 3auer Monyns 1:

[1K-12 Tpernii KauecTBeHHBIN aHAJIN3 KATHOHOB.
ceMecTp

[1K-1 2 xypc, 3auer Monyns 2:

[1K-12 Tpernii KauecTBeHHBIN aHAIN3 aHHOHOB.
ceMecTp

ITK-1 2 Kkypc, Ok3ameH |Mogyns 3:
UYersepTslli ce- KonuuectBennslii ananus. ['paBumerpus.
MeCTp

IK-1 2 Kypc, Ox3ameH |Monayns 4:
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[1K-12 UYersepTslli ce- KonnuecTBenHspli ananus. Tutpumerpus.
MecTp

Caelennsi 00 MHBIX JUCHUIIMHAX, YYACTBYIOIIHUX B (OPMHUPOBAHMHU JAHHBIX KOMIIETEH-
11070/ 8

Kommnerenmus I1K-1 dhopmupyeTcst B iporiecce n3ydeHusl TUCIUIUIAH:

AnanTanvoHHbBIE BO3MOXKHOCTU pacTeHHil, AHatomusi u Mopdoiorus ueiaoBeka, buoreorpa-
¢us1, buonoruueckre OCHOBBI CEIBCKOT0 X03siicTBa, brorexHomornueckue nponsBoacTsa Pecryonu-
Kk MopnoBusi, buoxumus, boranuka, Baneonornueckue acrekTsl nuTaHusi, Beenenue B OMOTEXHO-
noruto, Bropuunasie MeTabomuThl pactenui, [ enernka, ['ucronorus, Jueronorus u neueOHOE MUTA-
Hue, 3oonorus, KonuuectBenHsle pacuersl no xumuu, Komnonanas xumus, JlaboparopHslil npakTu-
KyM 1o 6moxumuu, Metoauka oOydenus ouonoruu, Metoauka oOydeHuss XUMUU, MUKPOOHOJIOTHS,
Mukpoopranusmsl U 310poBbe, MonekyinspHas Ouonorusi, MonekynspHble OCHOBBI HACTIEICTBEHHO-
ctu, Heopranuyeckuii cunte3, O0mas u Heopranuueckas xumus, O6mas skonorusi, Opranuyeckas
xumus, Opranudeckuii cuate3, OCHOBBI aHTpoMonoruu, OCHOBBI OMOOpPraHUYecKON XUMUH, OCHOBBI
reoMopdoorun, OCHOBBI KOJIbHOW ruruensl, [Ipuknagnas xumusa, CanutapHasi ¥ IHILIEBas MUKPO-
ouonorusi, CoBpeMeHHbIE MOIX0/bl B 00ydeHnH XuMuU, COBpEMEHHBIE MPOOIEMBI OMOTEXHOJIOTHH,
CoBpemeHHble NPOOJIEMbl U3YyUYEHUSI T'€HETUKU udenoBeka, COBpeMEHHbIE TEXHOJIOTMH B IPOLECCE
npenogaBaHust xumuM, ConuanbHas SKOJIOTHUS U PALMOHAIBLHOE NPUPOJIONOJIb30BaHue, CTpoeHue
MOJIEKYJT U1 OCHOBBI KBAHTOBOW XuMuH, Teopus 3Bosonuu, @usnosiorus pacteHuid, @Pusnonorus ye-
noBeka, dusnyeckas xumusd, Ouronuzaitn, duopructrka, XUMHS BBICOKOMOJIEKYISPHBIX COEAUHE-
HUM, XUMHUSI METAIUIOB, XUMHUSI HEMETAIJIOB, XUMUS OKPYXKaKOIIeH cpeabl, Xumus MojauMepos, Llu-
TOJIOTHSI, DTHOKYJIBTYPHBIA KOMIIOHEHT HIKOJIbHOM OMOJIOTHH.

Komnerenmus [1K-12 ¢popmupyercs B mporiecce u3ydeHus TUCIUILINH:

Anatomus 1 MOpdoIiorus yenoBeka, AHTPONOreHHbIe (pakTopbl UMMYyHHTETa, broreorpadus,
buonornueckre oCHOBBI CeNbCKOTO X03siicTBa, boranunka, BugoBoe pasHooOpa3ue nmtuil B MPUPOI-
HBIX dKOcHUCTeMax, BHeypouHas NesaTenbHOCTh MIKOJBHUKOB 10 Ouosoruu, ['ucronorus, JKuBoTHbII
mup Mopnosuu, 3oosorus, McTopust pa3BUTHSI XUMHUYECKON Hayku, MeToJIbl aHaiu3a XUMHUYECKOTO
cocTtaBa 00BEKTOB OKpYy»XKatomien cpebl, Heoprannueckuii cuntes, OO01as 1 HeOpraHudecKasi XUMHS,
Opranuzanus UcCiIe0BaTeIbCKOW U MPOEKTHOM JesITeNbHOCTH yyaluxcs mo ouonoruu, Oprannye-
cKkuil cuHTe3, OCHOBBI MMMYHOJOrMH, OCHOBBI JJabopaTopHOro aHaiuza, OCHOBBI J1aOOPaTOPHOTO
IpakTUKyMa 1o ooueil xumun, OCHOBHI JIAOOPATOPHOT'O MPAKTUKYMA 110 XUMUU HEOPTraHUYECKHX CO-
enuHeHni, OCHOBBI cHHTe3a OMOAKTHUBHBIX OpPraHMYECKUX coequHeHHd, OCHOBBI (PUTOLECHOIOIHH,
[Tpuxnannas xumusi, Pacturensusiit Mup Mopaosun, CoBpeMeHHbIE TPOOJIEMBbl OpraHUYECKONH CHUH-
te3a, CoBpeMeHHbIe TpobsieMbl oprannyeckoil xumun, ConuanbHas 3K0JI0TUS U PallMOHAIIBHOE MPHU-
ponomnons3oBanne, CpaBHUTENbHAS XapaKTEPUCTHKA CHCTEM OPraHOB JKMBOTHBIX, PU3HKO-
XUMUYECKHE METO/bl aHann3a, Ousnonorus pacteHu, XMMUYECKANA aHAIU3 HA MPOU3BOJICTBE, XU-
MUYECKUY MOHMTOPHUHI COCTOSIHUS OKPYXKAIOLIEH cpelbl, XUMHUs OKpyXkKarouen cpensl, Lluronorus,
DKOJIOTNYECKUII MOHUTOPUHT COCTOSIHUS OKPY>KAIOIIEN CPEJIBL.

8.2. Iloxa3are/in 1 KPUTEPUHU OLICHUBAHUS KOMIIETEHIM, IKAJIbI OLlEHUBAHU S
B pamkax n3yyaemol TUCHUIUIMHBI CTYICHT JAEMOHCTPUPYET YPOBHU OBJIAJEHUS KOMIIETEH-

USIMU:
IToBbINIEHHBI YPOBEHb:
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3HAET U NMOHUMAET TEOPETUUECKOE COAEPKAHUE TUCLUUIUIMHBI;, TBOPUYECKHU UCIOJIB3YET pECYP-
CBl (TEXHOJIOTHH, CPEACTBA) JJS PELIeHUs] MPO(PECCHOHATBHBIX 3a/1a4; BJIAJICeT HABBIKAMU PELICHUS
IIPAKTUYECKUX 3a7a4.

ba3oBblii ypoBeHb:

3HAaeT U IOHUMAeT TEOPETUYECKOE COJEepXKaHMEe; B JIOCTATOYHOM CTEHNeHH C(HOPMHUPOBAHbI
YMEHUS IPUMEHATh Ha MPaKTHKE M MEPEeHOCUTh U3 OJHON HaydHOM 00JacTH B JPYIyl TeopeTude-
CKHE 3HaHU; yMEHHs ¥ HABBIKUA JEMOHCTPUPYIOTCS B YU€OHOM M MPAKTUYECKOH NeATEIbHOCTH; UMe-
€T HaBBIKU OLICHUBAHUS COOCTBEHHBIX JOCTIKEHHU; YMEET ONpPEIeIATh MPOOIeMBbl U TIOTPEOHOCTH B
KOHKPETHOU 00J1acTH MPpOoeCCHOHATBHON AEATEIILHOCTH.

Iloporosblii ypoBeHb:

IIOHMMAET TEOPETUYECKOE COJIEpKaHKUe; UMEET Mpe/CTaBlIeHue o npobiemax, npoueccax, sB-
JICHUSIX; 3HAKOM C TEPMHHOJIOTHEH, CYIIHOCTBIO, XapaKTEPUCTHUKAMHU HM3Y4acMbIX SBJICHUMN; JNEMOH-
CTpUPYET MIPAKTUYECKHE YMEHUS IPUMEHEHMsI 3HAHUH B KOHKPETHBIX CUTYALUSAX MPO(pEeCcCHOHATBHON
JESATEIIBHOCTH.

YpoBeHb HHKe IOPOr0BOro:

JIEeMOHCTPHPYET CTYACHT, OOHAPYXHMBIIWH MpOOENbl B 3HAHUSAX OCHOBHOTO y4eOHO-
IPOrpaMMHOr0 MaTepHualia, AONYCKAIOUIMK MPUHIUNIHAIbHbIE OMIMOKU B BBIOJHEHUHU NPEAYCMOT-
PEHHBIX MPOrPaMMOH 33aJaHUH, HE CITIOCOOHBIN MPOJOKUTE 00yISHNE WIIH MPUCTYNUTH K npodeccu-
OHAJBHOM JIEATEIIFHOCTH N0 OKOHYaHWH By3a 0€3 JOIMOJHHUTEIBHBIX 3aHATHI MO COOTBETCTBYIOIIEH

TUCIUILIAHE.
YpoBeHb [ITkana oneHrBaHUs
c(hOpPMUPOBAHHOCTH [[Ixana oueHUBaHUS 1JI IPOMEKYTOUHOMN o bPC
KOMITETCHIIHT aTTecTaluu
DK3aMeH 3auer
(mudpepenpoBan-
HBIN
3a4er)

[ToBbITIEHHBIN 5 (oTIIM4HO) 3a4TEHO 90(—- 100%
bazoBsrii 4 (xopoo) 3a4TEHO 76|— 89%
[Toporosslii 3 (YAOBIETBOPHUTENIBHO) 3a4TE€HO 60|— 75%

(HEYIOBIETBOPUTENb-
Hwuxe noporosoro 2 HO) HE3a4TEHO Hunxe 60%

Kpurepun onieHk# 3HaHUI CTYJEHTOB IO TUCHHIIIINHE

OI_ICHKE[ ITokazaTenu

Xopo1o CTyneHT JeMOHCTPUPYET 3HAHUE COJIEPKaHUs JUCIMILIMHBL, N3J1aract
TeMaTUYEeCKHI MaTepHuall, UCIOIb3ysa YeTKHE U TPaMOTHbIE (POPMYITUPOB-
K1; KOPPEKTHO UCIIOIB3YET NPOPEeCcCCHOHATBHYIO TEPMUHOIOTHIO. J[eMOH-
CTPUPYET YMEHME BBINOIHATH TUIIOBBIE 3aJJaHUS U 3a/1a4H, IIPEyCMOT-
[PEHHBIE IPOrPAMMON TUCHUTIMHBL. OTBETHI TaHbI HA BOIPOCHI ITOJIHO-
CTBIO, HO IIPY 3TOM JOITYLIEHBI HE IPUHLIUIIAAIIBHBIE NOTpemHocTr. OT-
BETHI MPOUJUTIOCTPUPOBAHBI POPMYIaMH, YpaBHEHUSIMU pEaKIUi, XapakK-
TEPU3YIOILMMHU PacCMaTpUBaEMble XMMHUECKHE ITporecchl. CTyeHT no-
Ka3bIBaCT:

- FPaMOTHOE IIOCJIEI0BATEIbHOE U3JI0KEHUE MaTepuaa C IPaBUJIbLHBIM
MCIIOJIb30BAHUEM TEPMUHOB U CXEM U3Y4aeMOU JUCLUILINHBI;

- 3HaHUE OCHOBHOI'0 TEOPETHYECKOI0 MaTepHalla 1o JUCLUILINHE;

- JOIIYIICHBI HEKOTOPBIC HETOYHOCTHU, HC HCKAXKAIOIUE OCHOBHOC
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COACPIKaHNUC BOIIpPOCA.

HeynoBnerBopurenbHO

JleMOHCTpHUpyeT HE3HaHHE OCHOBHOT'O COJIEPKAHUS JUCLHUIIIIMHBI U €T0
HIIEMEHTOB; HE UCIIOJIb3YET WJIM UCIIOIB3YEeT HEBEPHO MpodeccroHalb-
HYI0 TEPMUHOJIOTHIO. 3aTPYAHSIETCS BBIIOJIHATH TUIIOBBIE 33/IaHUS U 3a-
1a4yM, IPEyCMOTPEHHBIE IPOrPAMMOM, UJIU AOIYCKAET 3HAUUTEIIbHbIE
omnOKu. [TpITaeTcs 3maraTh TEeMaTHISCKUN MaTepuall, HO He COOI01aeT
MOCJIEIOBATEIBbHOCTh €TI0 U3JI0KEHHUSI, UCTIOJb3Ys IPUMUTUBHBIE (HEKOP-
[PEKTHBIC) (hOPMYIUPOBKHU. 3aTPYAHICTCS OTBEYATh HA JOMOJHUTEIBHEBIE
BOITPOCHI ITpenojiaBaresisi. Bo Bcex mpuBeeHHBIX OTBETaX JOMYCKAET
rpyOblie olOKY 1 HEOOOCHOBAHHBIE CY)KJICHUS WIM OTKA3bIBAETCS BbI-
[TOJIHATH NPEIJIOKEHHBIE 3a/IaHUS.

Y 10BIETBOPUTETILHO

JleMoHCTpHUpyeT 3HaHHE OCHOBHOT'O COJEPKaHUS IUCLUIUIMHBI U €T0
QJICMCHTOB B COOTBCTCTBHHU C ITPOCITYIIAHHBIM JICKIHMOHHBIM KYPCOM U C
y4eOHOI TUTEepaTypoii; HCHOIB3YeT MPO(ECCHOHATBHYIO TEPMUHOIIOTHIO.
W3naraer TemMatudyeckuii MaTepua, CoOII0IaeT MOCIE10BATENbHOCTD €r0
M3JI0KEHNU S, UCII0JIb3Ysl OJHO3HAUHbIe (POPMYIMPOBKH; CTPOUT OTBET, UC-
[10J1b3Ysl IPUHATYIO TEPMUHOJIOTHIO, OTHAKO €T HEMOIHbIE OTBETHI.

'Y MeeT BBIIOJIHATH TUIIOBBIE 3aJaHUS U 33]1a4M, IIPElyCMOTPEHHBIE IPO-
rpaMMOM, HO IONTyCKaeT He3HAuUUTeNIbHbIe OIMOKU; OOHApyKUBAeT He-
BBEICOKHH YPOBCHB BJIaICHUA XUMUYCCKUMU IMOHATUAMHA UJIIA HCJOCTATOY-
HYIO pa3BUTOCTb OCHOBHBIX XMUMHUYCCKUX 3HAHUH U YMGHI/Ifl

O1ianyHo

CryneHT JeMOHCTPUPYET 3HAaHUE COJIePKaHUS JUCLUIUIMHBL, TOKa3bIBACT
[10JIHOE IOHUMaHUe MaTepHaa, IPUBOAUT IPUMEPBL, CTPOUT JIOTUUECKU
CBS3aHHBIN OTBET, UCMOJb3YsI IPUHATYIO HAYYHYIO TEpMHUHONOTHIO0. OT-
BETHI JaHbI B ITOJIHOM 00bEME U Ha BBICOKOM TEOPETUYECKOM YPOBHE, BCE
3aJJaHuUs IK3aMEHAIMOHHOT0 OUJieTa MPOUUTIOCTPUPOBAHbI (OpMyIIaMH,
YPaBHEHHUSIMU PEaKLUi, XapaKTepPU3YIOIIUMHU pacCMaTpUBaeMble XUMHU-
YECKHUE MPOLIECCHI.

Hezaureno

JleMOHCTpHUpyeT HE3HaHHE OCHOBHOTO COJIEpKaHUS JUCLHUILIMHBI U €r0
HIIEMEHTOB; HE UCIOJIb3YET WM UCIIOIB3YET HEBEPHO MPO(ecCHOHAIb-
HYIO TEPMUHOJIOTHIO. 3aTPYJHSAETCS BBIIOJIHATH TUIIOBBIE 3aJJaHUs U 3a-
Ta4yM, IPEyCMOTPEHHBIE IPOrPAMMOM, UJIN JAOITYCKAET 3HAYUTEIIbHbIC
omnOku. [IpITaeTcs u3naraTh TeMaTHYECKUI MaTepHall, HO He COOI01aeT
[0CJIEI0BATENBHOCTD €r0 M3JI0KEHHS, UCTI0Ib3Ysl IPUMUTHBHBIE (HEKOP-
pEeKTHBIC) GOPMYIUPOBKHU. 3aTPYAHSIETCS OTBEYATh Ha JOMOIHUTEIbHbBIE
BOIIPOCHI IIpenoAasareisi. Bo Bcex NpUBEIEHHBIX OTBETAX JONYCKAET
rpyOble OIIMOKH 1 HEOOOCHOBAHHBIE CYXK/IEHUS WM OTKa3bIBAETCS BbI-
MTOJIHATH IPEJIOKECHHBIE 3a/IaHHUs.

8.3. Bonpocsl, 3a1aHHs TeKYLIEro KOHTPOJISI
Moayas 1: KauecTBeHHBIH aHAJIN3 KATHOHOB
IIK-1 roToBHOCTHI0 peain30BbIBATH 00pa3oBaTe/bHbIe NPOrPaMMBbI N0 Y4eOHBIM Npe/-

MeTaM B COOTBETCTBHHM C TPeOOBAHUSIMU 00Pa30BaTeIbHbIX CTAHIAPTOB
1. Omnpenenurte 3aauu KauecTBEHHOro aHaiu3a. [IpuBenuTte mpuMmepsl MpoBeACHUs Kaye-

CTBEHHOTO aHaJK3a Mpu 00y4YE€HUU XUMHUHU B IIKOJIE.
2. OxapakTepusyiTe YyBCTBUTEIHHOCTh AHAIMTUYECKUX PEAKIIMHA U €€ TTOKa3aTeIIH.
3. Omnummute KiaccuPUKaUIO KaTHOHOB. [IpuBeauTe npumepbl HCMOJIB30BaHUS JTaHHOM

KJIaccu(pUKaUK MPH U3YYEHUN XUMHHU B IIKOJIE.
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4. Onumure MeToAbl 0OOHApY>KEHHs OTACIbHBIX KaTHOHOB. Ha Kakux 3aKkoHaX XUMHH OHHU
OCHOBaHbI?

5. JlaliTe XapaKTepUCTUKY TCOPUHU DIICKTPOTUTHICCKON TUCCOIMAIIMN C TOUKH 3PCHHUSI TIPHU-
MEHEHHS €€ T0JI0’KEHUHU B KaueCTBEHHOM aHanu3ze. [lepeuncnure ocHOBHbIE MOHATHS, POPMUpPYyEMbIe
P U3YYCHUH TEMbl « DIEKTPOIUTUYECKAS JUCCOLUAIIMS B IIKOJIBHOM KYpCe XUMUHU.

6. Ilpu uzydenuu tembl «PacTBOPHI SMEKTPOIUTOBY YUUTENb MPEIIOKUIT YUCHUKAM U3 Iie-
pEUHs BEIIECTB BHIOPATh BEIIECTBA, KOTOPBIE SIBJIAIOTCS CHIIBHBIMU dJIeKTposinTamu. Ha kakue xapax-
TEPUCTHKH BELIECTB HEOOXOAUMO yUECHHKAM 00paTUTh BHUMAHUE NP BHIOOpE?

IIK-12 cnoco0HOCTHI0 PYKOBOANTHL Y4eOHO-MCC/Ie10BATEIbCKON JesiTeIbHOCThI0 00y4a-
OLIUXCH

1. 3anummre crnenuduuecKkue peakuuu OTKpbITUs KatuoHoB | rpymmel. [IpuBenute cxemy
aHanmu3a | rpynnel kKaTHOHOB. ONUIINTE METOJUYECKUE PEKOMEHAALNHU 110 OpraHu3aluy Uccie10Ba-
HUI B ycJIOBHUAX 00111€00pa30BaTeIbHOM IIKOJIBI.

2. 3anummre cnenuuyeckre peakuu OTKpeITUs KaTnoHoB Il rpymnmel. [lpuBeaure cxem aHa-
mu3a. [IpuBenure MeTonuyeckue peKOMEHJAMK 110 OPraHU3aluy UCCIIEJOBAaHUM B YCIOBUSIX IIKOJIb-
HOT'0 Kypca XUMUHU.

3. 3anumure cneuuduueckue peakuuu oTkpbITHs katuoHoB III rpynmel. [IpuBenure cxemy
aHaiinza. [IpuBeaure MeTonuMyecKue pEKOMEHAALMM IO OpraHU3allud HMCCIEAOBAHUNH B YCIOBHSX
LIKOJIBHOTO Kypca XUMHHU.

4. 3anumure creun(uyeckue peakluu OTKpbITUS KaTMOHOB IV rpymmel. [IpuBenute cxemy
aHain3a. [IpuBeaure METOOMYECKHE PEKOMEHJALMU IO OpraHU3alUd MCCICNOBAaHUN B YCIOBMSX
LIKOJIBHOTO Kypca XUMHHU.

5. 3BanmmuTe crienupUUECKUe peakiui OTKPBITHS KaTuoHOB V rpymnmsl. [IpuBenure cxemy
aHanmza. [lpuBeaure MeToauveckue PEeKOMEHJALMU MO OpraHU3alMd MCCIEIOBAaHUN B YCIOBHSX
HIKOJIBHOTO Kypca XUMHHU.

6. 3anumuTte cnenuuUeckue peakuuu OTKpbITHS KatuoHoB VI rpymmsl. IlpuBenurte cxem
aHain3a. [lpuBenure MeToaMYECKME PEKOMEHJALMU IO OpraHU3alMM MCCIEIOBAaHUN B YCIOBHAX
IIKOJIBHOTO Kypca XUMHHU.

Moayas 2: KauecTBeHHbIH aHAJIN3 AaHHOHOB

IIK-1 roToBHOCTHI0 peain30BbIBaTh 00pa3oBaTe/IbHbIe POrPaMMbI N0 Y4eOHBIM Hpe/i-
MeTaM B COOTBETCTBUM C TPeOOBaHUSIMU 00pa30BaTeIbHbIX CTAHIAPTOB

1. OnwumunTe OCHOBHBIE YCIOBHS OOHAPYKEHUSI HOHOB B PACTBOPE.

2. TlpuBenuTe nMpuMepsl KITaCCH(PUKAIINA aHHOHOB.

3. [IlpuBeaute mpuMepsl OpraHM3allMd HCCIIEOBATEIBCKON JEATENbHOCTH IIKOJBHUKOB C
IIPUMEHEHHUEM UCIIOJIb30BAaHUS KAUECTBEHHBIX PEaKLUii aHMOHOB.

4. Ha ypoke XUMHM y4eHHKaM ObUI MPOJEMOHCTPUPOBAH XMMHUYECKHH OIBIT: K PacTBOPY
rujipokapOoHaTa HaTpHs NpUIIMIIK pacTBop xjopuaa xenesa(lll). Yuennkam Heodxoaumo 3anucars B
TeTpajab HabIogaeMble siBieHus. Kakue 3anucu OyayT BepHbIMU?

5. Ilpu moaroroBke K OJMMIIMAJE YUUTETb MPEIJIOKUI YUEHHUKAM OIpPENEIUTh PacTBOPHI
KaKUX BEIIECTB B MPOOMPKAxX: XJIOPHJ AJIOMHUHHUA, CYIb(paT aMMOHMS, XJIOPUJ HATPHs, THIPOKCHU]T
Oapus, cynbdat menu. Kakue peakTUBBI TOHAI00ATCS JU1s BHIIOJTHEHUS 3aaHUS?

6. IlpuBenuTte mpuMep B3auMOCBs3H TeMbl " HApOIN3" IKOIBHOTO Kypca XUMHH M TEMBI
"AHanu3 aHMOHOB".

7. A3sotHOcepeOpsiHast coiab AgNQOsj, u3BecTHas B THpakTHKe mmoj uMeHeM Jisinuca (lapi
infernalis), momydaeTcss paCTBOPEHUEM B a30THOM KHCIIOTE MeTaJuTHuecKoro cepebpa. Ecnu s pac-
TBOPEHHSI B3TO HEUHCTOE cepedpo, TO B PaCTBOPE MOIYUAETCs CMECh a30THOMEIHOM U a30THOCEpeO-
psaHOM coseld. Ecnu Takyro cMech MCIIApUTh 0CyXa, a 3aTEM OCTATOK OCTOPOKHO CIUIABUTH JI0 TEM-

IEpaTypbl HadaJla KaJICHUA, TO BCA a30THOMEAHAsA COJIb pas3jiaracrcsd, a OOIBIIMHCTBO aSOTHOC€p€6-
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psHON conmu He u3MeHsieTca. OOpabaThiBasi CIUIABICHHYIO Maccy BOJOH, M3BJIEKAIOT 3Ty MOCHE.-
HIOW...»: 1. HanuiuTe ypaBHeHHs peakiuid, TIPOUCXOASIINX IPU PACTBOPEHUU «HEUUCTOTO cepedpar
B KOHIIEHTPUPOBAHHOMN a30THOW KHUCJIOTE W MPHU MPOKAIMBAHUU CYXOro octatka. 2. OmpenenuTe co-
nepkaHue cepedpa (mMaccoBble 40 B %), ecnu it pacTBopeHus 6bu10 B34T0 2,000 T «HEUncToro
cepebpa», a Macca ocTaTKa, IOJy4YeHHOTO B pe3yJibTaTe MpoKaiuBaHus, cocrasuia 3,069 r.

IIK-12 cnoco0HOCTHI0 PYKOBOANTHL Y4eOHO-MCC/Ie10BATEIbCKON 1esiTeIbHOCThI0 00y4a-
OIHXCs

1. Oxapakrepu3syiiTe 3HaUeHUE AHATUTUIECKON XUMHH Il IPOU3BOJCTBA U HAYKH.

2. 3anumuTe crienupUIecKue peakuuu OTKPBITUA KaTHOHOB | rpynmel. [IpuBeanTte cxem aHa-
nau3a | rpynnel katnoHoB. ONUIINTE METOAMYECKHE PEKOMEHIAMK IO OPraHU3al UCCIeI0BaHUN B
YCIOBHAX 00111€00pa30BaTEeIbHOMN ILIKOJIBI.

3. 3Banummute cneuuduyeckue peakuuu OTKpbITHs katuoHoB Il rpymmel. IIpusenute cxem
aHanmu3a. [IpuBenuTe MeTOAMYECKHE PEKOMEHJALUMU 110 OpraHMU3aLUU UCCIEIOBAaHUI B YCIOBHAX
HIKOJIBHOTO Kypca XUMHUH.

4. 3amumurte crienuduuecKue peakuuu OTKpbeIThs katnoHoB Il rpymmel. [lpuBenure cxem
aHamu3a. [IpuBenuTe METOIMYECKHE PEKOMEHAALWU IO OPraHW3alMd HCCIECTOBAHUN B YCIOBHSIX
HIKOJIBHOTO Kypca XHMHUH.

5. Ilepen Bamm onmmmnuagHoe 3amanue nmo xumun «HOHBIM XMMHK, POBOAS aHAMH3 Oec-
IIBETHOTO PAacTBOPA, HE COAEPIKAIIEro OCaiKa, ONpeNeiui B HEM HAIWUMe Clepylomux uoHos: K,
NH,", Fez+, OH", MnOy, CI, S%. Kakue omu6ku JOMYCTHII FOHBIA XuMuK? OO0OCHYWTE CBOH OTBET.»
1. CocTaBbTe miIaH paboThl MO pelieHuto 3a1anus. 2. [IpeuioxxnuTe SKCIepuMeHT, ¢ IOMOLIbIO KOTO-
pPOro MOXHO J10Ka3aTh MPaBUIIbHBINA OTBET.

6. Ilepen Bamu onMMITMAJHOE 33/1aHUE TIO XUMHHU «B Tpex cocynax 0e3 STHKETOK HaXOISTCs
pactBopsl Ba(OH),, Na;CO3, HCI. He ncmonb3yst TOTOTHUTEIBLHBIX PEAKTUBOB, OTPEACITUTE JTaHHBIC
BemecTBa. [IpowmocTpupyiiTe CBOi OTBET ypaBHEeHUAMH peaknuii.» 1. CoctaBpTe miaH padOTHI O
pemeHuro 3aganusd. 2. [Ipeanoxkure 3KCIIepuMeHT, C TIOMOIIBI0 KOTOPOTO MOXKHO JI0Ka3aTh MPaBHIIb-
HBI OTBET.

7. Ha ypoke XuMHM ydeHUKaM HEOOXOJUMO ObLJIO BHIMOJIHUTH XUMHUUECKUH OIBIT: K PacTBO-
py runpokapOoHara HaTpus npuiauiau pactBop xjopuaa xenesa(lll). ITo TpeboBanusm k odpopmite-
HUIO J1a00paTOPHBIX OIBITOB B T€TPajb HAJl0 3amucaTh HabaroqaeMble siBieHus. Kakue 3anucu OynyT
BEPHBIMU?

Mopayas 3: KonuvecTtBenHblil anaau3. ' paBumerpus

IIK-1 roToBHOCTBHI0 peau30BbIBATH 00pa3oBaTe/IbHbIe IPOrPAMMBbI 110 Y4eOHBIM Ipe/-
MeTaM B COOTBETCTBHHM C TPeOOBAHUSIMU 00Pa30BaTeIbHBIX CTAHIAPTOB

1. Cdopmynupyiite 3a1a4y U METOJbl KOJWYECTBEHHOIO aHanu3a. lIpuBenuTte mpuMepbl
NPOBEIEHUS KOJMUYECTBEHHOT0 aHAIN3a IPU O0YYEHUU XUMHUH B LIKOJIE.

2. OxapakTepu3yiTe CyIIHOCTh IPaBUMETPUUECKOT0 aHAJIN3a, €r0 BUBI, CYIIHOCTh METOJIa
ocaxaeHus. OnUIINTE IPUMEPHI IPOBEACHUS TPAaBUMETPUUYECKOT0 aHAJIN3a IIPU OpPraHU3aly 1ccie-
JIOBATEIbCKOM 1eATENbHOCTH MIKOJIBHUKOB.

3. Omnwmmute TpeOOBaHMS K OCaZKaM: a) K ocaxaaeMoil popme, 0) k BecoBoit hopme. Kakn-
MU METOJUYECKHUMH MPUEMaMH MOXHO MOJIb30BAaThCS MPU 00YYEHUH LIKOJILHUKOB MPOBEJIEHUIO pe-
aKIIAi ocaXICHUS.

4. OxapakTepu3yiTe BBIUMCIIEHUE PE3YyJIbTaTOB BECOBBIX omnpezeneHuil. Kakue Meranpen-
METHBIE Pe3yIbTaThl 00yUEHHs JOCTUTAIOTCS MPH PEILICHUH PACYETHBIX 33/1a4 ¢ 00yYarOIUMHUCS.

5. Oxapakrepusyiite BIusiHHE Temnepatypbl, pH pactBopa, coneBoro sddexra u ap. pak-
TOPOB Ha MOJHOTY OCAKICHHUS.

6. Onwummre yciioBue 00pa3oBaHUs KPUCTATINICCKUX U aMOP(HBIX 0CATKOB.
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7.  CocraBbTe METOAMYECKHE PEKOMEHIAIMH YYUTEII0 XUMUU ISl OpraHu3aiuu Jadopa-
TOPHOMN pabOTHI IO TeMe "TpaBUMETPUUECKUI aHaIH3".

8.  CocraBbTe CXeMy OMpENEICHUs COEPKAHUS NOHOB KaJbIMsl TPABUMETPUUYECKUM METO-
JIOM JIJIs1 UCIIOJIb30BAaHHUS B IIKOJIBHOM KYpCE€ XHUMUH.

9. HauOonblee 3Ha4eHHE ISl XO34MCTBA PECIYOJIMKM UMEIOT 3alachl CTPOUTEIbHBIX Ma-
TEpPUAJIOB, CBSI3AHHBIX C OCAJOYHBIMU MEJOBBIMHM OTIOXKEHUsAMHU. KpynHeilmme cpeny HUX MECTO-
POXKIEHUSI MEPreIeBO-MEJIOBBIX IMOPOA U ONMOKU. [Ipyu n3yyeHnn CBOMCTB COCIMHEHUN KaJbLUs MOX-
HO MPEAJIOKUTh YYEHHKAM OIPEAEIUTh COAECpkKAaHUE OKCHIAa Kalbliusg B U3BeCTHsKe. Omnpexnenure,
KAaKOBO COJIEp’KaHUE OKCHJA KajlbLMsl B U3BECTHSIKE, €CIU IPU OINPENEICHUM KalbLUs U3 HAaBECKU
0.4000 r momyueno 0.4340 r cynbdara kanpiusa? Kakoil MEeTo KOJTMYECTBEHHOTO aHaln3a ObLI MpH-
MEHEH B OIbITE?

Monyasb 4: KosinyecTBeHHbIH aHaau3. Turpumerpust

IIK-1 roToBHOCTBHI0O peau30BbIBATH 00pa3oBaTe/bHbIe IPOrPAMMBI 10 Y4eOHBIM Ipe/-
MeTaM B COOTBETCTBUM C TPeOOBAHUSIMU 00pa30BaTeIbHBIX CTAHIAPTOB

1.  Oxapakrepu3yiTe CyIIHOCTh TUTPUMETPHUUECKOIO METO/a, €r0 OTIMYHUE OT I'PaBUMET-
pudeckoro Metoaa. ONHUIIUTe MPEUMYIIECTBA €r0 HCIIOJIb30BaHMS ITPU 00yYSCHHH XMMUU B IIKOJIE.

2. 3anummMre BBIPAKCHUE KOHIICHTPAIMH Yepe3 THTP W HOpMaIbHOCTH. Chopmymupyiite
OCHOBHOI 3aKOH TUTPUMETPUUECKOIO aHAJIN3A.

3. [IpuBeauTe anropuT™ perieHus 3aaadu 1no aHanutudeckoir xumuu: Cxonpko M HC (ruiot-
HOCThb = 1,19) 37% HyxHO B34Th /Ui ipuroToBieHus 3 i 0,2 H pactBopa?

4. TlpuBenure anropuTM pEUICHHS 3a/aydl MO aHAIWTUYecKol Xxumuu: Ha TuTpoBaHue
0,4787 T Oypsl, pacTBOPEHHOW B MPOHM3BOJILHOM OOBeMe, m3pacxomoBano 24 mu pactBopa HCI.
Onpenenutb HOpMaabHOCTH U TUTP pacTBopa HCIL.

5. IlpuBeauTte anropuTM pEIlICHUS 3aJaud MO aHAIUTUYeCKOW xumuu: K pactBopy, npuro-
torieHHOMY 13 0,3946 r mupomosura (MnO;) npudasneno 50 mu 0,1 H maseneBoi kKucIoTh. Ha
TUTPOBAHUE M30BITKA IIABEICBON KUCIOTHI u3pacxonoBano 14 mi 0,12 v pactBopa KMnO,4. Onpene-
JIUTH NPOLIEHTHOE coaepkanne MnO2 B mUpoIIO3UTE.

6. Onuumre cnocoObl NPUTOTOBICHHUS TUTPOBAHHBIX pacTBOpoB. Kakue pacTBOpbl MpUMEHs-
IOTCSI IPY OpraHKU3alny JabopaTOPHOTro MPAaKTUKyMa MO0 HEOPraHMYECKOW XMMUU B ILIKOJIE.

7. Onwumute cnocoObl TUTpoBaHus. [IpuBenute nmpuMep Hanbosiee MPUTroJHOTO METOAA TS
paboThI B YCIIOBUSX LIKOJBI.

8. B mkompHOM KaOWHETE XMMHUU Uil OOJBIIETO YMCIa JEMOHCTPAIMOHHBIX U J1abopaTop-
HBIX OMbITOB UCNOAB3YIOT 0,1 M pactBop enkoro Hatpa. [y popMUpOBaHUsl HABBIKOB PELLIEHUs pac-
YETHBIX 3a/la4y 0 AHAJUTHYECKOH XMMHUHU MOXHO MPEIJIOKUTh YUYEHHKaM MPUTOTOBUTH PacTBOP.
[Ipexae Bcero HEOOXOAMMO BBHIYUCIUTH Maccy mienodu, coaepxkameid NaOH (o = 98,0 %) u unaud-
depentnbie npumecu (o = 2,0 %), KOTOPYIO HEOOXOIUMO B3SITh JUIsl Mpurotoienus 200 mi pacTBo-
pa Tpebyemoii KoHIeHTpauuu. Paccunraiite maccy mienouu. Ilogbepure obopynoBanue HeoOXoau-
MoOe€, 1JIs IPUTOTOBJIEHUS PacTBOPA.

IIK-12 cnoco0HOCTHI0 PYKOBOANTH Y4eOHO-MCC/I1e10BATeIbCKON 1esiTeIbHOCTbI0 00y4a-
HOIIUXCA

1.  Onwumwure TpeboBaHUA K peaklusM B 00beMHOM aHanu3e. CocTaBTe nepeyeHb TeOpeTH-
YECKUX BOIPOCOB, 3HaHHWE KOTOPHIM MOXHO (hOpMHpOBATh MpU OpraHU3aLMU UCCIIEIOBAHUN C MPHU-
MEHEHUEM METO/I0B TUTPUMETPHH.

2. Onumute cnocoObl MPUTOTOBIICHHUS] TUTPOBAHHBIX pacTBOPOB. Kakue pacTBOpHI NMpUMEH -
IOTCSI IPH OpraHU3aluy Ja00paTOPHOTO MPAKTUKyMa MO HEOPTaHMUECKOW XMMHUU B ILIKOJIE.

3. Omnwummute cnocoObl TUTpoBaHus. [IpuBenuTe nmpuMep Hanboiee MPUTrOTHOTO METO/AA IS
paboThI B YCIIOBHSIX IKOJIBI.
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4.  CocrtaBbTe MIaH pabOTHI HCCIEAOBATEIHCKOW IPYIIBI IIKOJIBHUKOB, N3YYAIOIINUX JKECT-
KOCTb IIPUPOHOMN BOJBL.

5. [IlpuBenurte anropuT™M peLICHUS 3aJauyd MO0 aHAIUTHYeCKOoW XxuMHUH: CKOJIBKO TpaMMOB
TUAPOKCHUIA Kallusl COJEPKaIoCh B PacTBOpe, e€ciiv Ha TUTpoBaHue 20 Mi1 ero pacxojayercs 25 mi ¢
TUTPOM 10 onpenensieMomy BemectBy 0,0056 r/min?

6. B mkonbHOM KaOMHETe XUMHH JJIs1 OOJbILIEro 4yucia AeMOHCTPAllMOHHBIX U JJabopaTop-
HBIX OMBITOB UCTIONB3YIOT 0,1 M pactBop enkoro Hatpa. [jis popMUpOBaHUs HABBIKOB PEIICHUS pac-
4ETHBIX 33/1a4 0 AHATUTHYECKOH XUMHUU MOXHO MPEIUIOKUTh YYCHUKAM MPUTOTOBHTH PACTBOP.
[Ipexe Bcero HEOOXOAMMO BBIYHCIUTHL Maccy menodn, coaepxamieid NaOH (o = 98,0 %) u unaud-
depentHbie puMecu (© = 2,0 %), KOTOpYIO0 HEOOX0IUMO B3SITh AJis mpuroToBieHust 200 M pacTBo-
pa TpeOyemoil koHueHTpauuu. Paccuutaiite maccy menoun. [lonGepure obopynoBaHre HEOOXOIU-
Moe, 1Jis IPUTOTOBJIECHUS pacTBOpA.

7. B mkonpHOM KaOMHETe XUMHH JJIs1 OOJbIIEro 4yrcia AeMOHCTPAlMOHHBIX U JlabopaTop-
HBIX ONBITOB UCTONB3YIOT 0,1 M pacTBOp consHOlM kucnoThl. i popMUpoBaHUS HABBIKOB PEIICHUS
pacU€THBIX 3a/1a4 10 AaHATUTUYCCKOW XUMHUU MOXKHO MPEJIOKUTh YUEHUKAM MPUTOTOBHUTH PacTBOP.
Kakoit 06sem pactBopa HCI (o = 38,0 %, p = 1,19 r/mi) HeoOXoauMO B3SITh I IpUroToBienus 1,0
10,1 M pacrBopa. [Tlonoepure o0opynoBaHue HEOOXOAUMOE, JIJISl IIPUTOTOBJICHUS PAaCcTBOPA.

8. OO0s3aTeNbHBIM pa3zesioM IIKOJIBHOTO Kypca XUMHUH SIBISIETCS. U3YYEHUHN CBOWCTB BOJBI U
BOJIHBIX PACTBOPOB HEOPraHWYECKHX BEIICCTB. B pamMkax M3ydeHUss XUMUHU BOJIbI, BBOJUTCS TMOHSATHE
<OKECTKOCTh BOJbI». [IpoBe/isi yueOHBbIi SKCIEpUMEHT yYeHUKaMHU OBLIO OIPEIeNeHO, YTO IPU TUTPO-
BaHuu 200 mu1 mpupoaHoi Boabl u3pacxogoBaHo 5,50 mu 0,1015 H. pacTBOopa COJIIHOM KHCIIOTHI.
Onpenenure BPEMEHHYIO KECTKOCTh BOAbL. OmpeaenuTe K KakoMy KJIaccy OTHOCUTCS HCCIEAyeMBbIii
oOpaszer] BoAbl B 3aBUCUMOCTH OT BEITMYMHBI *KecTKoCcTU. Kakoil MHIuKaTop ObLI UCIIOJIB30BaH B JaH-
HOM JKCIIepuMeHTe?

8.4. Bonpochl NPOMEKYTOYHOM aTTeCTAIUN

Tpertuii cemectp (3auer, [IK-1, TIK-12)

1. JlaiiTe onpeneneHre aHAIMTUYECKOW XUMUU U ee 3a1aul. OxapakTepu3yiTe 3HaueHHE
AHAINTUYECKOM XUMMM Ul NIPOU3BOJACTBA M Hayku. OnpenenuTe 3aadyd KayeCTBEHHOI'O aHAJIN3A.
OnummMre METObI KAUECTBEHHOTO aHAIN3A.

2. Onummre cucreMy KaueCTBEHHOTO aHanu3a. PackpoliTe CyThb ONpenereHMid: TPyIIo-
BbI€ PEAKTHBBI, YAaCTHBIE peaklUy, crenuduueckue peakuuu. OxapakTepu3yhuTe 4yBCTBUTEIBLHOCTD
AHAINTUYECKUX PEaKLUi U ee MoKazaTeau (OTKPbIBaeMblii MUHUMYM U €€ Mpe/ielbHOe pa30aBiIeHuE. ).
OnuimTe OCHOBHBIC YCIIOBUSI OOHAPYKEHHUS HOHOB B PacTBOPE.

3. Onummmre knaccudukanuio katuoHoB. HazoBute rpynmoBble peareHThl. Onummure
IIPOLIEYPY OTKPBITHS HOHOB IIPH COBMECTHOM IIPUCYTCTBUMU.

4. Oxapakrepu3yiTe aHaau3 cyxoro BemiecTa. ONUIIUTE NPOLEAYPY NEPEBEACHUE Be-
ecTB B pacTBop. OnumuTe cnenuduyeckre peakiuu OTKPHITUS HOHOB.

S. [Tepeuncnure posib ¥ BOBMOKHOCTH aHAIUTHYECKOM XMMHUU MPU OpraHU3alNH yueo-
HO-UCCIIEIOBATEIbCKON JEATENbHOCTH IIKOJIbHUKOB. Ha (opmupoBaHue Kakux KOMITETEHIIUH
HaIlpaBJI€H JAHHBIA BUJI JEATEIbHOCTH IIKOJIbHUKOB.

6. OxapakTepu3yiiTe NpuMeHEeHHe 3aKOHa JAEHCTBHS Macc K 0OpaTUMBIM peaklusM. 3a-
MUIIUTE YPaBHEHUE KOHCTAHTBI XUMUYECKOTO paBHOBecHs. [lepeuncinre OCHOBHBIE MTOJOKEHHUS TEO-
PpYH 3IEKTPOIUTUYECKON AUCCOLMALINH.

7. Cdhopmynupyiite 3akoH pa3daBnenus B. OcrtBanbna. Ilokaxkute cBS3b MEXIY KOH-
CTaHTOM, CTENIEHBIO U KOHLICHTPALMEH.

8. OxapakTepu3yiTe cMeLIEHNE HOHHBIX paBHOBECHN. ONUIINTE 1€HCTBUE OJTHOMMEHHO-
ro MOHA.

9. [lepeuncnnure OCHOBHBIC IOJIOKEHUS TEOPHUU CUIBHBIX JJIEKTPOJIUTOB. OXapakTepHu-

BYﬁTe AKTUBHOCTb U KOS(I)(bI/IHI/IeHT AKTUBHOCTH. HpI/I MMOATOTOBKE K OJIMMIIHAAC YUYUTECIIb IMPECATOKUI
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y4EHHKaM U3Yy4uTh 0ojiee MOoApoOHO CBOWCTBA PACTBOPOB CHUIIBHBIX JIEKTPOJIUTOB. Kakue peakTuBbl
MOHAA00STCA AJ1s BBITOJTHEHUS 3aJaHNs?

10. JaliTe onpesenenre MOHATHIO HOHHOE MPOU3BEICHUE BOJIbI. 3anuimuTe (popmyiy BbI-
YHCIICHHUS 3HAYCHUSI BOJIOPOTHOTO U THAPOKCHUIHOTO ITOKa3aTelel, Beraucienus: pH pacTBopos.
11. CdhopmynupyiiTe COBpeMEHHOE IPEJACTaBICHUE O MPHUPOJEC KHUCIOT U OCHOBaHWH.

Onummre OCHOBBI IPOTOJIMTUYECKOW TEOPUHU KUCIOT U OCHOBAHUN U UX JUCCOLUALUS.

12. 3anummre GOpPMYIIbl BBIYUCICHUS KOHIIEHTPALMH MOHOB BOJOPOJA B pacTBOpax clia-
OBIX AJIIEKTPOJUTOB.

13. Oxapakrepu3yiite OydepHbie pacTBOpbl. ONUIIMTE MEXaHU3M WX AeicTBHA. OMUIIUTE
BBIBOZ ()OPMYJI JJIsl BBIYMCICHHUS KOHLIEHTPAIIMH HOHOB Bojopoaa u pH OydepHbix pactBopoB. Oxa-
paKTEepHU3ylTEe 3HAYCHHE B KAUECTBEHHOM aHAJIM3E.

14. Packpoiite cyrb noHAtusa ruaposn3. Onumure MexaHusM ruaposnsa. OxapakTepu-
3yiiTe (paKTopbl, BIUAIOLIME HA MpoLece THaposn3a. ONUIINTe KOHCTAHTY U CTENEeHb I'MIposn3a. 3a-
numure npumepsl Berurcaenus pH u pOH B pacTBopax ruaposm3upyomux cosei. OxapakTepusyi-
T€ 3HaYEHUE I'UIPOJIN3a.

15. Packpoiite cyTh NOHATUS MPOU3BEAECHNUE PACTBOPUMOCTU. ONUIIUTE BBIBOJ (POPMYIIBL.
Onumure METOAMKY BBIUUCICHUS: a) MPOU3BEIACHHSI PACTBOPUMOCTH 110 PACTBOPUMOCTH C YUETOM U
0e3 ydera aKTUBHOCTH; 0) paCTBOPHUMOCTH IO IPOU3BEACHUIO PACTBOPHUMOCTH.

16. Onumure BIUSHUE OJHOMMEHHBIX M Pa3HOMMEHHBIX MOHOB Ha pacTBOpUMOCTh. [Ipu-
BEJUTE METOUKY PELICHUS 3aay.

17. Onumute npoueaypy IpobHoro ocaxjaeHus. OxapakTepusyiTe NpeBpalieHue OIHUX
TPYAHO PACTBOPUMBIX 3JIEKTPOJUTOB B Apyrue. ONuIIuTe yCcIoBUs NPOTEKaHUs peakluii OOMeHa.

18. Onumute ycnoBus 00pa3oBaHUs U PACTBOPEHMs OCAIKOB. PackpoiiTe CyTh MOHATHI:
MIOJTHOTA OCAKACHUS, COJIEBOH A((eKT, METOIMKA PEIICHUS 3a/1a4.

19. OxapakTepu3yiTe OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. Packpoiite cyTb
ONpeeNeHU:  CTaHJAPTHBIM  AJIEKTPOJHBIN  TMOTEHIMAN,  HalpaBJIEHUE  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX pEaKIUii, COCTaBJIEHNE ypaBHEHU, 10A00p 3 (HEKTUBHBIX OKUCIUTENEH.

20. Onummure KOMIUIEKCHBIE COEIMHEHUS, UX COCTaB, CTPOCHUE, JUCCOLMALMIO U KOH-
CTaHTYy HECTOMKOCTH. OXapaKkTepu3yiTe NPUMEHEHNE B KAUECTBEHHOM AaHAIMN3€E Ul OTKPBITHUS, pas3-
JIEJIEHNS] 1 MaCKUPOBKHU MOHOB.

21. Paccuurath crenens qucconuanuu 0,63 % BOAHOTO pacTBOpa aMMHaKa.

22. 3anucarh crnienu(pUUecKrue peaklUyd OTKPBITHA KaTHOHOB | rpymmel. Onummre MeTo-

JUYECKHE PEeKOMEHIAIMH 110 OpraHU3allii UCCIIEIOBAaHUN B YCIOBUSIX 00111€00pa3oBaTeIbHOM

IIKOJIBI.

23. 3anucarh cenupuUeckue peakiuy OTKpbhITUs KaTHoHOB Il rpynnsl. Onummre meTo-

JMYECKUE PEKOMEH ALK 110 OPTaHU3alMK UCCIIE0OBaHUI B YCIOBUAX 0011e00pa3oBaTeIbHOM

IIKOJIBI.

23. 3anucaTh MOJEKYJSPHBIE U COKpAILCHHbIE MOHHBIE YPaBHEHUS pEakUUi B3aUMOJEH-
CTBUS KaTUOHOB Il aHaIMTHYECKON IPYNIIBI C TPYNIIOBBIM PEATEHTOM.

24, 3anucarh MOJEKYJSPHBIE U COKpAILCHHbIE MOHHBIE YPaBHEHUS pEakUUi B3aUMOJIEH-
cTBUs KaTHOHOB [II aHanmuTHYECKOM Tpynmsl ¢ TPYNIOBBIM peareHTOM. ONUIINTE METOAUYECKUE pe-
KOMEHIAIUU 110 OpraHu3alliy UCCIEI0BAHNUN B YCIOBUAX 00111€00pa30BaTeNIbHOM IKOJIBI.

25. 3anucate cnenupuyeckue peakiuu oTKpeITUs katuoHoB III rpynmel. Onummure mMeronu-
YecKUe peKOMEHJAINH 110 OPraHu3alliy UCCIIEIOBAaHHM B YCIIOBUAX 00111€00pa30BaTeIbHOMN MIKOJIBL.

26. CocTaBuTh CX€My aHalM3a, HAIlMCaTh YpaBHEHUS PEaKLMM aHaIu3a CMECH CyXHMX Be-
IIECTB: XJIOPHJl aMMOHHMSI, HUTPAT KaJbIHs, HUTPAT KOOAJbTa.

27. Ha ypoke xumun yaeHuKaM HEOOX0IMMO OBLJIO BBIMOJHUTH XUMUYECKUH OIIBIT: K pac-
TBOpY THIpoKapOoHaTa HaTpus npuianiau pactsop xyopuaa xxenesa(lll). ITo TpeboBanusim k opopm-
JIEHHIO JIAOOPATOPHBIX OIBITOB B TETPaJb HAJO0 3amucarh HalOmonaemsle siBneHusd. Kakue 3anucu Oy-

JyT BEpHbIMU?
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Yereprolii cemecTp (Ix3amen, IK-1, ITK-12)

1. JaiiTe onpeeieHNE aHATUTUHYECKON XUMUHM U €€ 3aiaun. OxapakTepu3yuTe 3HaUeHue
AQHAIUTUYECKOM XUMHH JUIsl MPOU3BOJCTBA M Hayku. OmpenenuTe 3aJauyd KayeCTBEHHOT'O aHAIIM3A.
Onumure METOIbl KAYECTBEHHOTO aHAIH3a.

2. Onummre cucTeMy KaueCTBEHHOTO aHanu3a. PackpolTe CyThb OIpeneieHHit: TPyIo-
BbIC PEaKTHBBI, YACTHBIC PEaKIHH, crienuduueckue peakiuuu. OxapakTepu3yiTe 4yBCTBUTEIBHOCTh
AHATUTUYCCKUX PEAKIIMH U €€ MoKazaTeau (OTKPhIBAEMbIii MUHUMYM H €€ TIpeieIbHOe pa30aBiieHuE. ).
OnummTe OCHOBHBIC YCIIOBUSL OOHAPYKCHHSI HOHOB B PaCTBOPE.

3. Onumure Ki1accupUKaMio KaTHOHOB. HazoBuTe rpymnmoBbie peareHTHl. Onummre
POLEAYPY OTKPBITHS HOHOB MPU COBMECTHOM MPUCYTCTBUU.

4. OxapakTepu3yiiTe aHaau3 cyxoro BeimiecTBa. ONUIIUTE MPOLEAYPY MEepeBeACHUE Be-
niecTB B pactBop. Onuiute crennGuyeckue peakiiuu OTKPHITHS HOHOB.

5. OxapakTepu3yiiTe npuMeHEeHHe 3aKOHa ACHCTBHS Macc K OOpaTUMBIM peakiusaMm. 3a-
IMUIINTC YPABHCHUC KOHCTAHTBI XUMHUYCCKOI'O PaBHOBECH . Hepe‘H/ICJII/ITC OCHOBHBIC ITOJIOXKECHUA TCO-
pHYHU BIEKTPOIUTUYECKON AUCCOLHAIIIH.

6. Chopmynupyiite 3akoH pasbamienus B. OctBanpma. [lokaxuTe CBA3b MEXKIYy KOH-
CTaHTOM, CTENIEHBIO U KOHLIEHTPALMEH.

1. OxapaxTepu3yiiTe cMeIeHne HOHHBIX paBHOBecHi. OnuIuTe AeHCTBUE OJHOMMEHHO-
ro MOHA.

8. [lepeuncnure OCHOBHBIE MOJIOKEHUS TEOPUU CHIIBHBIX DIEKTPOIUTOB. Oxapakrtepu-

3yHTE aKTUBHOCTH U KOAX(PGUIIUEHT aKTUBHOCTH. [Ipu MOATrOTOBKE K OJIMMITUAJIE YUUTEINb MPEATOKUI
YYCHHKaM U3Y4YUTh 00jiee MOApOOHO CBOMCTBA paCTBOPOB CHIIBHBIX AJICKTPOJUTOB. Kakue peakTHBBI
MOHAI0O0ATCH JUISA BBITIOJIHEHUS 3a0aHus?

9. JaiiTe onpeneneHue MOHATUIO HOHHOE MTPOU3BEIEHNE BOJIbl. 3alUUINTE (POPMYIY BBI-
YHCIICHHUS 3HAYCHHUsI BOJIOPOTHOTO U THAPOKCHUIHOTO TTOKa3aTeel, Beranucienus: pH pacTBopos.

10. ChopmynupyiiTe COBpEMEHHOE TMPEJACTABICHUE O MPUPOJIC KHUCIOT M OCHOBAHUM.
OnumuTe 0OCHOBBI NPOTOJIMTUYECKON TEOPUH KUCIOT U OCHOBAHUHN M UX JUCCOLMALUS.

11. 3anumure GOpMyIbl BHIYUCICHUS KOHIIEHTPALMK HOHOB BOJIOPOJA B pacTBOpax cla-
OBbIX AJIEKTPOJIUTOB.

12. Oxapaktepu3yiite 6ydepHbie pacTBOpbl. ONUIINTE MEXaHU3M UX AedcTBUs. Onummre

BBIBOJT JOPMYJI JUIsl BBIYMCIIEHUS! KOHLIEHTpAallMU HOHOB Bojopona u pH OydepHbix pactBopos. Oxa-
pakTepu3yiTe 3HaYeHNE B KAUECTBEHHOM aHAJIHN3E.

13. Packpoiite cyts nmonstus rugponus. OnuiuTe MexaHus3Mm ruaponusa. OxapaxkTepu-
3yiTe (haKTOpHI, BAUSAIONIME Ha Mpoliecc ruaponu3a. ONuInTe KOHCTaHTY U CTENEeHb IMApOoNu3a. 3a-
numure npuMmeps! Berurcaenus pH u pOH B pacTBopax ruapoin3upyoomux cosei. OxapakTepusyi-
T€ 3HaYEHHUE I'MIPOIIN3a.

14. PackpoiiTe cyTh NOHATHS POU3BEAECHUE PACTBOPUMOCTH. OnuIuTe BbIBOJ (POPMYIIHI.
Onumure METOAUKY BBIYUCICHUS: a) IPOU3BEIACHHSI PAaCTBOPUMOCTH 110 PAaCTBOPUMOCTH C YUYETOM U
0e3 ydera aKTUBHOCTH; 0) paCTBOPUMOCTH MO IPOU3BEAECHUIO PACTBOPUMOCTH.

15. OnumuTe nporeaypy ApoOHOro ocaxaeHus. OxapakTepU3yrTe MPEeBPAIICHUE OHUX
TPYAHO PACTBOPUMBIX 3JIEKTPOIUTOB B Apyrue. Onummre ycaoBHs MPOTEKaHUs peakuuii oOMeHa.

16. Onummre ycinoBusi 00pa30BaHUS U PACTBOPEHUS OCaAKOB. PackpoiTe CyTh MOHSATHIA:
MOJTHOTA OCAXKJICHUS, COEBOM d(PeKT, METOAMKA PEIICHHS 3a/1a4.

17. OxapakTepu3ylTe OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE peakuuu. Packpoiite cyTb
ONpPENEICHUN:  CTaHJAPTHBIM  JJICKTPOMHBIA  IOTCHLMAJ,  HAlpaBICHUE  OKUCIUTEJIBHO-
BOCCTaHOBUTEIILHBIX PEaKIIHii, COCTaBIEHHE ypaBHEHHN, TOA00P 3P PEKTUBHBIX OKUCIUTEICH.

18. Onumure KOMIUIEKCHBIE COEIMHEHUS, UX COCTaB, CTPOCHUE, NUCCOLMALMI0O U KOH-
CTaHTy HECTOMKOCTH. OXapaKTepU3yHNTe NPUMEHEHUE B KAYECTBEHHOM aHAJIN3€ JUIsl OTKPBITUSA, Pas-

ACJIICHNA U MAaCKUPOBKH MOHOB.
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19. Cdhopmynupyiite 3a1a4i 1 METOABI KOJTMYECTBEHHOTO aHAIIN3A.

20. OxapakTepu3yiTe CyIIHOCTh T'PAaBUMETPUUECKOTO aHAJIN3a, €r0 BUJbI, CYIIHOCTh Me-
ToJa ocaxeHus. ONUIIMTE OCHOBHBIE ONEPALINU METOa OcaXJeHHU. OnuIuTe TpeOOBaHUs K ocal-
KaM: a) K ocaxxaeMoit ¢hopme, 0) K BecoBoit popme. OxapakTepusyiTe BEIUNCIEHUE PE3yJIbTaTOB Be-
COBBIX OIpeIeIeHUH.

21. Onumute amopdHble M KpUCTAIUIMUECKUe ocaaku. OxapakTepusyiiTe BIUsSHUE TEMIIe-
parypsl, pH pactBopa, coneBoro s¢dekra u ap. GakToOpoB Ha MOTHOTY OCaxaeHHUs. ONUIIUTE YCIIO-
BUE 00pa30BaHUs KPUCTALNIMYECKUX U aMOP(HBIX OCaIKOB.

22. B mkonpHOM nabopaTopun yuuTelb 00Hapyui cMmech, coctosmryto u3 KCl u KoCrOq4
B cooTHomenuu 10:1. [ns BeImonHeHHs 1aOOpaTOpHON paboThl HEOOXOAMMO MPUTOTOBUTH PACTBOPHI
JUIS OIBITA IMOJIydeHMs ocaka xpomara cepebpa. [lomorure yuumTento OTBETHTh HAa BOIPOC: Kakoe
BEIIIECTBO HAYHET OCAXKJaThCs MEPBBIM MU nocTeneHHoM npunuBanuu AgNO3 k pactBopy, B 1 11 Ko-
toporo coaepxkutcsa 0,01 mons KCl u 0,10 monsa K,CrO4? MoxHO 71 TaHHYIO CMECh HCIIOJIb30BaTh
qutst ormcansoro omsira? (IIP (AgCl) = 1,810, TIP (Ag,CrO4) =1,2°107).

23. OxapakTepu3yiTe CyIHOCTh TUTPUMETPUUYECKOTO METO/A, €r0 OTJIMYUE OT I'PaBUMET-
pudeckoro merona. Onummre TpeOOBaHUS K PEaKIUsIM B 00bEMHOM aHAM3e. 3alUIINTE BBIPAKEHHE
KOHLEHTPALlUU Yyepe3 TUTP U HOpMalbHOCTh. ChopMyupyiiTe OCHOBHON 3aKOH TUTPUMETPUUYECKOTO
aHaJIu3a.

24, Oxapakrtepu3yiite TUTp 1o paboueMy M ompenensieMoMy BemecTBy. Kak onpenenursb
Maccy 1o TuTpy? ONuIUTE criocoObl IPUTOTOBIEHUS TUTPOBAHHBIX PACTBOPOB.

25. Onwumute criocoObl TUTpoBaHUs. OxapakTepu3yiTe METO NMENTUPOBAHUS U PACUET 110
sToMy Metoay. OxapakTepusyiTe MeTo] OTAEIbHBIX HaBecok. Onuimre npsMoe TuTpoBaHue. Oxa-
paKTepU3yHTe METOJ| 3aMeIIeHUs] U 00paTHOro TUTpoBaHMs. [lokaxure CBA3b MEXIY pa3IMYHBIMU
crnocobamu. CX0/ICTBO U pa3inyue.

26. Onumumre cyuHocTh MeToJa HeWTpanu3zauuu. Onumure 3aBucumocts pH B (0) sxBU-
BaJIEHTHOCTH OT MPUPObl pearupyromux BemecTs. Oxapakrepu3yiTe KadeCTBEHHbIN MOJ00p MHIU-
karopa. [lepeuncnute nHAMKATOPHl MeTO/a HEUTpanu3auud. ONUIIUTE TEOPUI0 UHAUKATOPOB, MOKa-
3areNb TUTPOBAHUS UHIUKATOPA.

217. N300pa3ute KpUBYIO TUTPOBAHMS CHUIIBHOM KHCIOTHI CHIIBHBIM OCHOBaHHEM U 00pat-
HO. M300pa3uTte KpUBYIO TUTPOBaHHUS ca00i KUCIOTHI CUIIbHBIM OCHOBaHHEM M Hao0opoT. Oxapak-
TepU3yHTe NPUHIUI TOCTPOSHUS, 3HAUEHNE KPUBBIX TUTPOBAHUSI.

28. OnuimTte crnocoObl MPUTOTOBICHUS OCHOBHBIX pa00YMX PAcTBOPOB METOJIOM HEUTpa-
mu3armu kucnot (HCI, H2S04), menoueit (NaOH), coseit. OnumuTe METObI ONPEISIICHUs Coaep-
YKaHU 111eJI04Yeil B pacTBOpe (METO/1, METOIMKA OMPEEIICHNUs], pacUeT), COJIeH, KUCIOT.

29. OnummTe CynHOCTh METO/Ia KOMIUIEKCOHOMETpUH. OXapakTepu3ynTe TEOPETHICCKIE
OCHOBBI, METOJTUKA, pacueT KECTKOCTH Bo/bl. Kakas xecTKkocTh onpenensercs?

30. OnummuTe CyHHOCTh M KJIAacCHU(HKAIMS METOAOB perokcuaumerpuu. Ilepeuncnute
CTaHJapTHBIE PEJOKCUAUMETPHUH NMOTEHIMAIBL. ONMUIINTE METOUKY UX onpezeneHus. O ueM roBopur
BEJIMYMHA OKUCIIUTENBHOIO OTeHIMana?

31. OxapakTepu3yiiTe ONpEeNEIICHNE HaMpPaBICHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuid. YCTaHOBUTE 3aBUCUMOCTD BEJIMUMHBI peAOKC-TIOTEHIIMAa OT KOHIICHTPAIUH.

32. OxapakTepu3yiTe CyIIHOCTh METOJa MepMaHraHatoMeTpuu. Packpoite cyTh mpoiie-
Jyp: pacdeTr MOJspHOU Macchl 3kBHBaieHTa KMnO4 B pa3snu4uHbIX Cpelax, MPUrOTOBIEHHUE PACTBOP
KMnO4, ycraHOBKa TUTpa, ONPEIEICHUE OKUCITSIEMOCTH BOJIBI.

33. OnummuTe CyIIHOCTh METO/a HMOAOMETPHH: a) OIpe/eleHue BOCCTaHOBHTENEH, 0)
orpeneneHue oxkucnuTenei. OnuimTe MPUrOTOBICHHE PabOYMX PAcTBOPOB: Hoja, THOCYIbdara
Hatpusi. ChopMmynupyiiTe TeOpeTHieckre OCHOBBI, METOIMKA, pacyer.

34. OxapakTepu3yiTe CYIIHOCTh METOJOB OCaxaeHus. Onuimre TpeOOBaHUS K pPEaKIlH-
aM. [lepeuricauTe NPUHIMIIBI TOCTPOCHUS KPUBBIX TUTPOBAHMS B METOJIEe apreHTomeTpun. Onuimre
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croco0bl (PUKCUPOBAHUS TOYKM HKBUBAJICHTHOCTH B METOJAE ApT€HTOMETPUH: a) OE3UHIUKATOPHBIE,
0) MHIMKAaTOpHBIE.

35. Kaxoit 06bem 0,5 H pacTBOpa XJI0POBOAOPOTHON KUCIOTHI CIETYET B3SATh JUIsl OCAKIE-
Hus cepedpa u3 0,5190 r npenapara cepedpa, conepxaiiero 50% cepebpa?
36. Ha tutpoBanue 0,4787 T Oypbl, paCTBOPEHHON B IIPOU3BOJIBHOM 00BEME, U3PACXO0-

BaHo 24 mi pactBopa HCI. Onpenenuts HOpMainbHOCTh U TUTP pacTBopa HCIL.

36. OnpenenuTbs MacCOBYIO JIOJIO JKeJie3a B )KEJIE3HON MPOBOJIOKE, €CIIH JJISl aHAJIN3a B3S-
Ta HaBecka mpoBosiokH, paBHas 0,0920 r. Ilocie ananmsa mMacca rpaBuMeTpudeckoil popmsl Fe203
okasayiach paBuoit 0,1200 r.

37. Cxonpko rpammoB 10% pactBopa xiopuaa 6apus Haao B3sATh 1 ocaxaeHus 0,1800 r
cynbdara kanusa?

38. CkoabKo rpaMMoB XJtopa coaepskutcs B 0,5 r xmopuna cepebpa? Onpenenuts FCI | AgCI.

39. Kaxkyro HaBecky Oypbl (TeTpabopara HaTpus) HEOOXOAMMO B3STh JUIsl IPUTOTOBIICHUS 2
10,1 H pactBOpa?

2 Cxonbko M1 96%-HOro pacTBOpa CEpHOM KUCIOTHI HEOOXOAUMO B3SITh JUIsl IPUTOTOB-
nenus 2 1 2 M pactBopa?

41. [TomobpaTh K03(PHUIHMEHTHI, yKa3aTh OKHCIUTENb, BOCCTAHOBHUTEIb IS YPABHCHHS
peaKIMu MOJb3YSICh METOJIOM 3JIeKTpoHHOTO Oananca: MnSO4 + (NH4)2S208 + H20 — HMnO4
(NH4)2S04 + H2SO4 I' e 3Ta peakiys NpuMEHseTCsl B KAUECTBEHHOM aHau3e?

42. [Tonobpath k03¢ ULKMEHTHI, YKa3aTh OKHCIUTENb U BOCCTAHOBUTEND JJISl YPaBHEHHUS
peaxIuu, MoJb3ysCh METOIOM AMEeKTpoHHOro 6ananca: SO2 + KMnO4 + H20 — KHSO4 + MnSO4
+ H2SO04. I'ne 3Ta peakius IpUMEHSAETCS B KAYECTBEHHOM aHaIU3e?

43. [TonGepure KO3PGUIUEHTHI A7 YpaBHEHHs PEaKLUH, MOIb3YSICh METOIOM 3JIEKTPOH-
Horo Oananca: CrCI3 + (NH4)2S208 + H20 — H2Cr207 + NH4CI + H2S04 YkaxuTe OKUCIUTENb
BOCCTAaHOBUTEIb. [ /1€ 3Ta peakuus NpUMEHSIETCSl B KAUeCTBEHHOM aHAIIN3e.

44, Beruucnuts konnentpanuto noros prytu ( II) B 1 M pactBope Terpanogomepkypata (
I)-kamnm.

45, Hamnucate MONEKyJIIpHO-MOHHOE YpaBHEHHME pEaKlMHM THUAPOIM3a alerara HaTpusl.
Onpenenuts cpeay, BBIYUCIUTh KOHCTAHTY THAPOIN3a, CTENEHb ruaponusa u pH atoit conu.

46. BbraucnanTh, BO CKOJIBKO pa3 MOJISIpHAs pacCTBOPUMOCTh CyJb(aTta 6apus B YMCTOM BO-
JIe TIPEBBIIIAET PaCTBOPUMOCTH 3T0i comu B 0,05 M pactBope cynbdara HATpHsL.

47. Beruucnauts koHnentpanuio nonos H+ u pH aneratHoit OydepHoii cMecH, comepxa-
mieit 0,1 M ykcycHo#t kucnotsl 1 0,01 M areraTta Hatpus.

48. BoluncnuTe MOHHYIO CUIIy pacTBopa, JUTp KoTtoporo coaepxutr 0,01 M xuopuaa
crporums u 0,02 M xytopuia HaTpusl.

49. Paccuunrats crenens nucconumanuu 0,63 % BogHOTO pacTBOpa aMMHUaKa.

50. Paccuurars crenens nuccounannu 0,42 % BOOHOrO pacTBOpa YKCYCHOM KHUCIIOTHI.

51. [Ipu nmoAroToBKE K OJUMITMAJIE YUUTENb NPEII0KUI YUCHUKAM ONPEAEIUTh PACTBOPHI

KaKMX BEIIECTB B MPOOMpPKaX: XJOPHJ AJIOMHHHUSA, Cyab(haT aMMOHUS, XJIOPHUA HATPUS, TUAPOKCUT
6apusi, cynbdar Meau. Kakue peakTHBBI OHAA00SITCS A1 BBIIOJTHEHUS 3aaHUs?

52. VYyenuku 10 xinacca pemwiM MoAroTOBUTh HCCIEA0BATENbCKYIO pabOTy M0 U3yUYeHUU
CBOMCTB coeMHEHHUI Kanblusl. B skcreprMeHTanbHOW YacTH paboThl UM HEOOXOAMMO OMNpPEeIUTh
coJlepKaHUEe OKCUJa Kaiablus B M3BeCTHsAKe. Ompenenure, KakoBO COJAEpkKaHUE OKCUIA KalabLus B
W3BECTHSKE, €Cli TpHu ompeneneHnn Kanpiusa u3 HaBecku 0.4000 r momydeno 0.4340 r cynedarta
Kanblua? Kakoil MeTo/1 KoJMYecTBEeHHOTo aHau3a OblT IPUMEHEH B OIbITE?

53. N3yuas cBolCcTBaA TaJIOTEHOB UX COEIMHEHUI MOYKHO HCIOJIb30BATh HA ypPOKaxX OJHO W3
CaMbIX JOCTYIHBIX COCIMHEHUN — XJIOpUJ HAaTpusl. YUEHUKH OIIMOOYHO TyMalOT, YTO MPU MOKYIIKE
MIOBAPEHHOM COJIM B Mara3uHe OHU MPUOOPETAIOT YUCTHIN MPOITYKT. Il HOBTOPEHHs CBOMCTB XJIOPH-
JI0B, a Takke (OPMUPOBAHME HABBIKOB pacdyeTa MacCOBOM J10JIM MOKHO HMCIIOJIb30BaTh OIBIT ONpeie-

JICHUSI MacCOBOU A0 XJIopruJa Kejc€3a B TEXHHUYECCKOM o6pa3ue coi. Brramcimre COJCPpIKAaHUC
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NaCl (o, %) B TeXHUYECKOM XJIOpHE HATpHs, eciau u3 HaBecku Maccoit 0,3000 r momyumnu ocamok
AgCl maccoit 0,6280 r. KakoBo conepsxanue NaCl B aOCOIIOTHO CyXOM BEIIECTBE, €CIIH BIAYKHOCTh
TEXHUYECKOTO IpoaykTa 3,58 %?

54, B mixospbHOM KaOuHETe XUMHUHU JJIsi OOJBIIETO YKCIIa JIEMOHCTPAIMOHHBIX U Jiabopa-
TOPHBIX ONBITOB UcHoNb3yIOT 0,1 M pactBop eaxoro Harpa. s ¢opMUpOBaHUS HABBIKOB PEIICHUS
pacuéTHBIX 3aJa4 [0 aHATMTUYECKOW XUMHH MOXHO IMPEAJIOKUTh YUEHUKAM MPUTOTOBUTH PACTBOP.
[Ipexe Bcero HEOOXOAMMO BBIYHCIUTHL Maccy menodn, coaepxaimieid NaOH (o = 98,0 %) u unaud-
depentHbie puMec (© = 2,0 %), KOTOpYIO HEOOX0IUMO B3SITh AJis mpuroToBieHust 200 M pacTBo-
pa Tpebyemoli koHIeHTpamuu. PaccuuTaiite Maccy menouu. [Togbepute obopymoBanue HEOOXOIU-
MoOe€, JJIsS TPUTOTOBIICHUS PAacTBOPA.

55. O0s3aTeNbHBIM Pa3/IeTIOM LIKOJIBHOTO Kypca XUMHH SIBISIETCA W3YYEHHH CBOWCTB BO-
JIbl U BOJHBIX PACTBOPOB HEOPraHMYECKHUX BEIIECTB. B pamkax m3ydeHus XUMUU BOJbI, BBOJAUTCS I10-
HSITUE KECTKOCTh BOJbI». [IpoBens yueOHbIN 3KCIIEpUMEHT YUEHHKaMU ObLIO OIpeneseHo, YTO IpH
tutpoBaHuu 200 M1 IpupoIHOM Bobl u3pacxogoBano 5,50 miu 0,1015 H. pacTBOpa COJISTHON KHUCIIO-
Thl. OnpeeuTe BPEMEHHYIO JKECTKOCTh BOJBI. OnpenenuTe K KaKkoMy KJIACCy OTHOCHUTCSI HCCIICTye-
MBIif 00pa3el] BOJbI B 3aBUCHMOCTH OT BEJIMYMHBI )KeCTKOCTH. Kakoi nHANKaTOp OBLI UCTIOIL30BaH B
JTAHHOM JKCIIepUMEHTE?

8.5. MeToauyeckne MaTepuaJibl, ONpeaesoiimue Npoueaypbl OeHUBAHNS 3HAHUI, yMe-
HMii, HABBIKOB U (MJ1H) ONBITA [1eSITEJIbHOCTH, XapaKTEPU3YIOLIUX ITANbl (POPMUPOBAHUSS KOM-
NmeTeHIu i

HpOMe)KYTOLIHaH aTTeCTanuuAa IIPOBOAUTCA B (I)OpMC JK3aMeHa /3a4eTa.

OKk3aMeH / 3ayeT MO3BOJIAET OLEHUTh C(HOPMUPOBAHHOCTH KOMIIETCHLUH, TEOPETUYECKYIO
MOJIFOTOBKY CTYJE€HTa, €r0 CIIOCOOHOCTh K TBOPYECKOMY MBIIIJIEHUIO, TOTOBHOCTh K MPaKTUYECKON
NeSITeIbHOCTH, TPUOOpPETEHHbIE HABBIKU CAMOCTOSTENIHOW pabOoThl, yMEHUE CHHTE3UPOBATh IOJIY-
YEHHBIE 3HAHUS U IPUMEHSATD UX IIPHU PELICHUH IPAKTUYECKUX 3a1ad.

[Ipn OamIbHO-pPEHTHUHIOBOM KOHTPOJIE 3HAHUN HWTOrOBasl OLIEHKA BBICTABIIAETCA C YYETOM

HaOpaHHOW CyMMBbI OaJUIOB.

CobecenoBanue (YCTHBIN OTBET) Ha 3a4eTe

Jyist ontleHKkH COPMUPOBAHHOCTH KOMIIETCHIIUU ITOCPEJICTBOM coOeceoBaHus (YCTHOTO OTBE-
Ta) CTYACHTY MPEIBAPUTENHLHO MpeiaraeTcs NepeueHb BOMPOCOB HIIM KOMITJIEKCHBIX 3a/laHUM, TIpe/i-
MOJIATalOIIUX YMEHHE OPUEHTHUPOBATHCA B MpoOIeMe, 3HAHHE TEOPETHUECKOTO Marepualia, YMEHUs
MPUMEHSTh €r0 B MPAaKTHYECKOH MpodecCHOHATBLHON AeSITeTbHOCTH, BaJCHHE HAaBBIKAMH U MpUEMa-
MU BBITIOJTHEHUS MTPAKTHUECKUX 3aJaHHH.

[Ipu orieHKE TOCTHKEHHI CTYACHTOB HEOOX0IMMO oOparaTh 0co00e¢ BHUMaHUE Ha!

— YCBOGHHE NMPOTPAMMHOT0 MaTepraa,

— YMEHHE U3J1araTh IporpaMMHBIA MaTepral HAYIHBIM S3BIKOM;

— YMEHHE CBS3BIBATH TCOPHIO C MMPAKTUKOM;

— YMEHHUE OTBEeYaTh Ha BHJIOM3MEHEHHOE 3aJaHHE;

— BJIaJIcHUE HAaBBIKAMHU TMOMCKA, CUCTEMATHU3AIMH HEOOXOIMMBIX UCTOYHUKOB JTUTEPATYPHI IO
u3yyaemoil npooieme;

— yMeHHe 00OCHOBBIBATh MPUHSTHIC PEIICHUS;

— BJIaJICHUE HABBIKAMH U IPHEMaMHU BBITIOTHEHUS MPAKTUYECKUX 3a/1aHUM;

— YMEHUE TIOJIKPEIUIATh OTBET WUTFOCTPATUBHBIM MaTEPHUAJIOM.

VY CTHBIN OTBET HA dK3aMEHE

[Ipu onpeneneHun ypoBHS JOCTUKEHHUM CTYAEHTOB Ha 9K3aMeHEe HE00X0IuMO o0paiaTh 0co-
00¢ BHUMaHUE Ha CJIeIYIOIIee:

— J1aH MOJIHBIN, pa3BEPHYTHIM OTBET HA II0CTABIEHHBIN BOIIPOC;
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— TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUU 00 O00BEKTE, MPOSBISIONIASCS B CBOOOJIHOM
OTIEpUPOBAHUU TIOHSTHUSIMU, YMEHUU BBIICTUThH CYIICCTBCHHBIE M HECYIIECTBEHHBIC €r0 MPU3HAKH,
MPUYHHHO-CJICACTBEHHBIC CBSI3H;

— 3HaHUE 00 0OBEKTE IEMOHCTPHUPYETCS Ha (DOHE TOHUMAHHS €Tr0 B CUCTEME JaHHON HAayKd U
MEXIUCITUTITMHAPHBIX CBS3CH;

— OTBET (POPMYJIUpPYETCS B TEPMHHAX HAYKH, U3JIOKCH JIUTEPATYPHBIM S3BIKOM, JIOTUYEH, J10-
KazareleH, IEMOHCTPUPYET aBTOPCKYIO MO3UIIUIO CTYICHTA,

— TEOPETUYECKHUE TIOCTYJIATHI TOATBEPIKIAIOTCS TPUMEPAMHU U3 TIPAKTHKH.

TecTnl

[Ipu omnpeneneHuy YpOBHS TOCTHXKEHUH CTYJACHTOB C IMMOMOIIBIO TECTOBOT'O KOHTPOJIS HEO0X0-
JUMO oOpaliarh 0co00e BHUMaHHUE Ha CIICAYyOIIee:

— OIICHUBAETCS MOJTHOCTHIO MPABWIIBHBIA OTBET;

— TpernojiaBaresieM J0JKHA OBITh OIpeiesieHa MaKCUMallbHasl OIICHKA 3a TECT, BKIHOYAIONIUN
OTIPEICTICHHOE KOJIMYECTBO BOIIPOCOB;

— TIPEIo/IaBaTeIeM MOXKET OBITh OTIPe/IeIICcHa MaKCUMaJTbHASI OIIEHKA 33 OJIMH BOIIPOC TECTA;

— TI0 BOTIpOCaM, MPeayCMaTPUBAIOIINM MHOKECTBEHHBIA BEIOOD MMPaBUIIBHBIX OTBETOB, OIICHKA
OTIPECIIICTCS. UCXOS M3 MAKCUMAIILHOM OIEHKH 33 OJIMH BOIIPOC TECTA.

[TucbmenHast KOHTpoJIbHAs paboTa

Bunbl KOHTPONBHBIX PadOT: ayJUTOpPHBIC, JOMAIIHHUE, TEKYIIHE, 3K3aMCHAI[MOHHBIC, MUChH-
MeHHbIE, Tpaduyeckue, MpakTuieckue, GpoHTaNbHbIE, HHAWBUIyadbHbIe. CHcTeMa 3aJlaHuil MHUCh-
MEHHBIX KOHTPOJIbHBIX Pa0OT JOKHA:

— BBISBJIATH 3HAHUSA CTYJEHTOB I10 ONPEACICHHON AUCUUIUINHE (pa3aeny JUCIUILINHBI);

— BBISBJIATH MOHUMAHUE CYITHOCTU M3Y4YaeMbIX MIPEAMETOB U SIBICHUN, NX 3aKOHOMEPHOCTEH;

—BBISIBJISITH YMEHHE CAMOCTOSTEIBHO JCJIaTh BBIBOIBI U 000OIICHMS;

—TBOPYECKH HCIIOIH30BATh 3HAHWS U HABBIKU.

TpeboBaHHs K KOHTPOJIBHOU PabOTE MO TEMATHIECKOMY COJIEPIKAHUIO COOTBETCTBYIOT YCTHO-
My OTBETY.

Taxxke KOHTpOJbHBIE PA0OTHI MOTYT BKIIIOUATh MEPEYCHb MPAKTUYECKUX 3a/IlaHUM.

KonTekctHas yueOHast 3a7ada, mpoOiieMHasi CUTYallHsl, CUTyallHOHHAs 3a/ladya, KeiicoBoe 3a1a-
Hue. [Ipu onpenenenun ypoBHs AOCTH)KEHUN CTYIEHTOB MPU PEIICHUU yYEOHBIX MPAKTUYECKUX 3a-
a4 HeoOxoMMo oOpariatk 0co00e BHUMaHUeE Ha Cleayoliee:

— CIIOCOOHOCTD OTPEACIIATh M MPUHUMATH IeTH y4eOHOU 3a7aui, CaMOCTOSTEILHO U TBOpUE-
CKH TUTAHUPOBATh €€ PeIIeHUE KaK B TUITMYHOM, TaK U B HECTAHJIAPTHON CUTYaIlUH;

— CHCTEMaTU3UPOBAHHBIE, TTYOOKHE U TOJHBIC 3HAHUS 110 BCEM pa3JieiiaM MPOrPaMMBI;

— TOYHOE HWCITOJIb30BAHME HAYYHON TEPMHHOJIOTHUH, CTHIIMCTHYCCKH TPAMOTHOE, JIOTHYCCKH
MPAaBUIILHOE M3JI0KEHHE OTBETA HA BOMPOCHI U 33/IaHNUS;

— BIIAJICHHE WHCTPYMEHTApUEM Y4eOHOW AMCHUILTUHBI, YMEHUE ero dPQPEeKTUBHO HCIIONIb30-
BaTh B TIOCTAHOBKE U PEIICHUH YUeOHBIX 3aa4;

— IPaMOTHOE HCIIOJIb30BAaHUE OCHOBHOM U JIOTIONTHUTEIHHON JIUTEPATYPHI;

— YMEHHUE HCII0JIb30BaTh COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTHH IJI PelIeHus y4eo-
HBIX 337124, UCIIOJIh30BaTh HAYYHBIC TIOCTHKCHUS APYTUX JTUCIUTUIHH,

— TBOpYECKasi CaMOCTOsATEIbHAs paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSIX, aKTHB-
HOE€ yJacTHe B TPYIIIOBBIX 00CYKICHUSIX, BRICOKHIA YPOBEHB KYJIbTYPhI HCIIOJTHCHUS 3aJIaHUH.

9. IlepeuyeHb OCHOBHOI M JONMOJHUTEILHON y4eOHOI JIUTEpaTyphI

OcHoBHas1 InTepaTypa

1. XKykosa, H. B. Ananutnueckas xumus [Tekcr| : nmabopatopusiii npaktukym / H. B.
XKyxosa, O. B. Ilo3ansixoBa ; Mopaos. roc. nea. un-T. — Capanck, 2015. — 155 c.

2. Xaxanuna, T. V. Ananutudeckas xumus [ Tekct] : yue6. mocobue mis 6akanaBpoB / T.
N. Xaxanuna, H. I'. Hukutuna. — 3-e uzn., ucnp. u gon. — M. : FOpaiit, 2012. — 278 c.
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3. Tpucdonosa, A. H. Ananutuyeckast xumusi. JIabopaTopHblii MPaKTUKYM : ydeOHOE TO-
cobue / A.H. Tpudonona, 1.B. MenscutoBa. — MuHck : Beimmiimas mikona, 2013. — 160 c. — Pexum
noctyna: o nmoamucke. — URL: http://biblioclub.ru/index.php?page=book&id=235790

JlomoJIHUTEeIbHAS JIUTEPATYpa

1. AHanuTHveckass XUMHUs: (PU3HKO-XUMUYECKHe U (QU3NYECKHE METObl aHalu3a [DJIEeKTPOH-
HBIN pecypc] : yueObHoe mocobdue [Inexkrponnsiii pecype] / M. H. Mosuan, T. C. I'opbynosa, 1. U.

ErrenneBa, P. I'. PomanoBa; MunucrepctBo oOpa3oBanus u Hayku Poccun, DenepanbHoe rocyaap-
CTBEHHOE OI0/DKeTHOE 00pa30BaTENbHOE YUPEKACHHE BBICHIETO MPO(ECCHOHAIBHOTO 00pa3oBaHUs
«Ka3zaHCKnil HalMOHAJIBHBIA UCCIEN0BATEIbCKUN TEXHOJIOIMYECKUI yHUBEpcuTeT». — Kazans : M3na-
tenbcTBo KHUTY, 2013. — 236 ¢. — Pexxum noctyna : http://biblioclub.ru

2. OcHoBbI aHanmuTHYecKor Xxumuu. B 2-x kH. Ku. 1. O6mue Bonpock! / [Tox pen: 3o:0-
toBa 0. A. — M. : Beici. mk., 2000. — 460 c.

3. OcHoBBI aHayTHYeCKOW xumuu. B 2-x kH. KH.2. MeTonpl XMMHAYECKOro aHajiu3a. /
ITox pen. 3onorosa FO. A. — M. : Beicu. mik., 2000. — 470 c.

4, AHanmuTHueckas XuMmus : ydeOHoe mocobme : [16+] / T.II. Anekcanmposa,

A.N. Anapnes, A.A. KazakoBa, O.B. Kapynuna ; HoBocubupckuii rocy1apcTBEHHbIH TEXHUYECKUH
yauBepcuteT. — HoBocubupck : HoBocuOupckuii rocyaapCTBEHHBIM TEXHUYECKUI YHUBEPCHUTET,
2016. - 76 c. : Tabm., rpad. — Pexum gocryma: MmO  TOMANMCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=573734 . — bubnuorp.: ¢. 65-66. — ISBN 978-5-
7782-2951-8. — TekcT : 2JIGKTPOHHBII.

5. Pemenne 3amau mo aHanutuyecko xumuu : yueOHoe mocobue / I'.H. HlpaiiOman,
[1.0. Xanduna, O.H. bynrakosa, H.B. UBanosa ; mox pen. I'.H. llpaitbman ; KemepoBckuii rocynap-
CTBEHHBI YHHUBEPCUTET. — 3-€ U31., nepepad u gom. — KemepoBo : KemepoBckuii rocyaapcTBEeHHBIM
yauBepcuter, 2015. — 208 c¢. : Tabn. — Pexum jgocTyma: 1o  IHOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=437487 (nata oopamenwus: 24.10.2020). — ISBN
978-5-8353-1821-6. — TekcT : 2IEKTPOHHBIH.

10. IlepeuyeHb pecypcoB HHGOPMALMOHHO-TEJEKOMMYHMKALMOHHOI ceTn « AHTEepHeT»

1. http://lwww.chem-astu.ru/chair/study/anchem/r_1.htm - Jlomuna, H. I'. AHanuTiueckas Xu-
mus : yuebHnoe nocoodue / H.I'. Jlomuna, C.A. yiikoBa, A.. XneOunukos, H.A. Yemepuc. — Anraii-
CKMI roCyJapCTBEHHBIN TexHn4YeckoM yHuBepcutere uM. W. M. Ilon3yHoBa. J(ucuumuinHa: aHaauTH-
yeckasi XUMHSL.

2. http://biblioclub.ru/index.php?page=book&id=228946 - Awnanutnveckas XuUMHS
yaeOnoe mocodbue / AWM. Anapnes, I'.K. JIynenko, T.Il. AnekcannpoBa, A.A. Kazakosa. - HoBocu-
oupck : HI'TY, 2011. - 104 c. [OnexkTpoHHBII pecypc].

3. http://window.edu.ru - EanHoe okHO 10CTyma kK 00pa3oBaTeIbHbIM Pecypcam.

11. Meroauyeckue yKa3aHus 00y4AOMIMMCS 10 0CBOCHH IO JUCHHUILINHBI (MOTYJIs1)

[Ipu ocBOeHMM MaTepuana IUCIUTUTMHBI HEOOXOAUMO:

— CIUTAaHUPOBATh U PACIIPEICTUTh BpEeMs, HEOOXOAMMOE VISl U3YICHUS JUCITUTUTHHBL

— KOHKPETU3UPOBATH JIJIsl CEOsI TUIaH U3yUeHUs MaTepuraa;

— O3HAKOMHTHCS C O0BEMOM M XapaKTepOM BHEAYAUTOPHON CaMOCTOATEIbHOW pabOThI s
MOJTHOLIEHHOT'O OCBOEHUS KaXKIOM M3 TEM IHUCIIAIUIMHEL.

Cuenapuii u3yueHus Kypca:

— npopaboTaiiTe KaKIAYI0 TEMY I10 MpejlaraeMoMy HIDKE allTOPUTMY ACHCTBUM;

— U3Yy4MB BECh MaTepHall, BHIMOJHUTE UTOTOBBIM TECT, KOTOPBIM MPOJAEMOHCTPUPYET TOTOB-
HOCTb K CJaue 3a4eTa M 9K3aMcHa.

Anroput™m pabOThI HaJl K&KIOH TEMOM:
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— M3y4YUTE COACPKAHKME TEMbI BHAYalle TI0 JICKIIMOHHOMY MaTepuaiy, a 3aTeM IO IPYTHM HC-
TOYHHUKAM;

— MPOYHUTANTE TOTTOHUTEIHHYIO JINTEPATYPY U3 CIIHCKA, TIPETIOKEHHOTO MPETI0aBaTeIIeM;

— BBIIUIIATE B TETPaJb OCHOBHBIC KATETOPUU W TIEPCOHAIHMHU IO TEME, MCIOJb3Ysl JICKIINOH-
HBI MaTepHall WU CIOBAPH, YTO TOMOXKET ObICTPO OBTOPUTH MAaTEPUAI IIPH MOATOTOBKE K 3a4eTy U
JK3aMEHY;

— COCTaBbTE KPATKUU IJIAaH OTBETA MO KaXXIOMY BOIIPOCY, BEIHOCUMOMY Ha OOCYXKIEHHE Ha
1a00paTOPHOM 3aHITHUH;

— BBIYYHTE ONPEACIICHUSI TS PMUHOB, OTHOCSIIIUXCSI K TEME;

— IPOAyMaiTe MPUMEPHI M UJUTFOCTPAIIUH K OTBETY 10 H3y4aeMOU TEME;

— MOIOEPUTE IMTATHl YUYCHBIX, OOIIECTBCHHBIX NESATEINCH, MyOIUIMCTOB, YMECTHBIE C TOYKH
3peHUs 00CYKIAEMOU MPOOJIEMBI;

— MPOAYMBIBalTE BBICKA3bIBAHUS 10 TEMaM, MPEIJIOKECHHBIM K JJAOOpaTOpHOMY 3aHsTHIO. Pe-
KOMEHJIAIIMK 110 PabOoTe C JIUTEePaTypOii:

— 03HAKOMBTECh C AHHOTAIUSAMHU K PEKOMEHIOBAHHOMW JIUTEPAType U OINPEICTUTE OCHOBHOM
METO/T U3JI0KEHUSI MaTepraia TOr0 WM HHOT'O UCTOYHUKA;

— COCTaBbTE COOCTBCHHBIC AHHOTAIIMU K JIPYTMM HMCTOYHHUKAM Ha KapTOYKaX, 4YTO IMTOMOXKET
IIPH MTOATOTOBKE pedepaToB, TEKCTOB PeUeH, P MOTOTOBKE K 3a4eTy U IK3aMEHY,

— BBIOEPHUTE TE HCTOYHHUKH, KOTOPBIC HAN0OJIee MOAXOMST JUIS U3YICHHSI KOHKPETHOW TEMBI.

[Moarorosneno B cucteme 1C:Yuusepcurer (000000392)

12. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

Peanuzanus yueOHOU nporpaMMbl 00ecriedrBaeTcs JOCTYIIOM KaXI0ro CTy/IeHTa K HHpopma-
LIMOHHBIM pecypcaM — 3JIEKTPOHHOI OubinoTeke u ceteBbIM pecypcam MuTepuer. [lis ucnonb3oBa-
Husa KT B yueGHOM mpoliecce UCTob3yeTcs MporpaMMHoOe 00ecTieueHre, MO3BOJISFOIIEE OCYIIECTB-
JSATh TOUCK, XpaHEHHWEe, CUCTEMAaTU3alllI0, aHAJIU3 U MPE3eHTAlUI0 HHPOpMAINH, SKCIIOPT UHPOpMa-
MY Ha UQPOBBIE HOCUTETH, OPTaHU3AIMI0 B3aUMOJICUCTBHUS B pEaTbHOW U BUPTYyaldbHON 00pa3oBa-
TEJIbHOM CpeJie.

I/IHI[I/IBI/II[yaJ'IBHI)IG pE3YIbTaThl OCBOCHUA JUCHUINIMHBI CTYyJACHTAMU (1)I/IKCI/Ip}/IOTC$I B
3JICKTpOHHOI>i I/IH(l)OpMaI_II/IOHHO'O6pa30BaTeHLHOI>’I cpeac yHUBCPCUTCTA.

12.1 IlepeyeHb MPOrpaMMHOr0 olecredYeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 Ilepeyenb HHGOPMALHOHHBIX CIIPABOYHBIX CHCTEM

(o0HOBJIEHHME BBITIOJHAETCS eKeHedeJbHO)

1. UudopmanmonHo-npaBoBas cucrema «I"’APAHT» (http://www.garant.ru)

2. CnipaBouHas npaBoBas cucrema «KoncynsrantlLimocy (http://www.consultant.ru)

12.3 TlepevyeHb cOBpeMeHHBIX MPO(eccHOHATBHBIX 023 JaHHBIX

1. Mpodeccnonansuas 6a3a maHHbIX «OTKpBITHIE JaHHBIE MUHHCTEPCTBA 0OpPA30BaHMS U
nayku P®y» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. TlpodeccuonansHas 6a3a gaHHbX «[lopTan OTKPHITHIX AAHHBIX MMHHCTEPCTBA KyJIbTYpPhI
Poccutiickoit ®enepanun» (http://opendata.mkrf.ru/)

3. DrexrponHas 6ubnuoTeuHas cucreMa Znanium.com( http://znanium.com/)
4. Hayunas snexkrponnas 6ubauoreka e-library( http://www.e-library.ru/)

13. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHue JUCHUILTHHBI (MOTYJIs1)
Jlnist IpoBeIeHUsT ayJUTOPHBIX 3aHATUI HEOOXOOUM CTaHAApTHHIN HAOOp CHenHaIu3HpOBaH-
HOH y4ueOHOH MeOenu B yueOHOTO 000pyAOBaHUS, a TAK)KE MYJIbTUMEIUHHOE 000pYAOBaHUE TS JIe-
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MOHCTpPALMK IIPE3EHTAalUN Ha JIeKIuUsAX. I IpoBeeHNs IPAKTUYECKUX 3aHATUH, a TAK)KEe OpraHu3a-
IIUM CaMOCTOSITENILHOW pabOThl CTYIEHTOB HEOOXOUM KOMIIBIOTEPHBIN Kilace ¢ pabOYMMH MECTaMH,
o0ecreunBaroIUMH BbIX0A B IHTEpHeT.

WuauBuyanbHbIe pe3ylbTaThl OCBOSHHS AUCHUIUIMHBI (PUKCUPYIOTCS B 3JICKTPOHHON MH(OP-
MaIMOHHO-00Pa30BaTEIbHON Cpelie YHUBEPCUTETA.
[Ipyu u3ydyeHur NUCUUIUIMHBI UCIIONIB3YETCsl MHTEPaKTUBHBINA KoMIuieke Flipbox s mposene-

HUS IPE3eHTalMi M BUACOKOH(pEpeHIui, cuctemMa 1Spring B mpolecce NpOBEpKHU 3HAHUN 110 JIEK-
TPOHHBIM TECT-TPEHAXEPaM.

Peanuzanus yueOHOM nmporpaMmbl 00eCIeunBaeTCsl TOCTYIIOM KaX/I0T0 CTy/IeHTa K HHpopMa-
IIMOHHBIM pecypcaM — 3JIEKTPOHHON OMOIHOTEKe U ceTeBbIM pecypcam MuTepHer. [l ncnosiab3oBa-
Hust UKT B yueOHOM mporiecce HEOOXOIMMO HAJIMUUE MPOrPAMMHOT0 00ecreueH i, O3BOISIOIIEr0
OCYIICCTBJIIATDH IIOUCK I/IH(I)OpMaLII/II/I B CCTU I/IHTepHeT, CUCTCMATU3alUI0, aHAJIN3 U IMPE3CHTALUIO NH-
dopmanuu, s3kcropT UHGOpMALMK Ha U(POBBIE HOCUTEIH.

YueOHasi aynuTOpPHUs VISl IPOBEEHNS 3aHATHI JIEKIIMOHHOTO THIA, 3aHATHIl CeMHHAP-
CKOr'0 THNA, TPYNNOBBIX U HHAUBUAYAJIBHBIX KOHCYJIbTALMIA, TEKYIEr0 KOHTPOJISI H MPOMEKY-
TOYHOM aTTecTamuu, Ne 15

[TomenieHne yKOMILJIEKTOBAHO CIEIMATH3UPOBAHHON MEOEIbIO U TEXHHYECKUMH CPEICTBAMHU
o0y4eHus

OcHOBHOE 000pYIOBaHUE:

HaGopbl 1eMOHCTpaniMmoOHHOTO 000PY/IOBaHMS: aBTOMAaTH3MPOBAaHHOE pabodee MecTo B COCTa-

Be (YMK tpubyna, npoextop, 1a3epHas ykaska, MapkepHas 1ocka); konoHku SVEN.
Y4eOHo-HaIHBIC TOCOOUS:

[Ipe3enTamnuun
JIMIIeH3HOHHOE IPOrPAaMMHOE 00eCIEUEHHUE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

YueOHas ayAuTOpHA Ui NPOBEICHUS 3aHATHI JEKIHOHHOIO THIA, 3aHATHH CEMHHAp-

CKOI'0 THIA, IPYNIOBBIX U MHAMBUAYAJIBHBIX KOHCYJbTALUI, TEKYLIEr0 KOHTPOJISI M IPOMEXKY-

TOYHOM aTTecTamuu, Ne 8.

JlabopaTopus aHATMTHYECKOI XUMHH

[TomerneHne yKOMIUIEKTOBAHO CIEIMAIM3UPOBAHHON MEOEThI0 U TEXHUYECKUMHU CPEJICTBAMU
o0y4eHus

OcHOBHOE 000pPYIOBAHHUE:

HaGops! 1eMoHCTparimoHHOTO 000pYAOBaHUS: aBTOMaTU3UPOBAHHOE pabodyee MECTO B COCTa-

Be (CUCTEMHBIH OJIOK, MOHUTOP, KJIaBUATYPa, MBIIIb, TAPHUTYPA);

JIaGopatopHoe 00opynoBaHHEe: MyQenbHas Ieub; BeChl TEXHUYECKHe; HAabop THpb; BECHI Jia-
OopaTopHbIe; OUYKH 3aIUTHBIE; dekTporuTka IIIT-1; AkBagucTumnaTop; usMepuressb "A3pokoH";
MUKposaboparopust; MmydenbHas neub; PMC — X «Monometpusi»; nentpudyra; PMC — X «Ileperon-
Kay; IITaTUB JIAOOPATOPHBIH.

CrnenuanusupoBaHHas MeOenb:

CTYJbsl BUHTOBBIE; CTOJIBI JIJAOOpAaTOPHBIE; ITKA( BHITSHKHOM; MKad 1715 TpuOopoB.
Y4eOHO-HAMIAHbIE TOCOOUS:

[IpesenTanuu, Habop Tabnun no xumuu (Ilepuoanueckas cuctemMa XUMUYECKUX 371€MEHTOB /1.
W. Menpeneea, Tabnuia pacTBOPUMOCTH, DIEKTPOXUMUYECKUNA PSIJT HAMTPSDKEHHUSI METALIOB).
JIM1eH3MOHHOE MTPOrpaMMHOe obecreueHue:

— Microsoft Windows 7 Pro
— Microsoft Office Professional Plus 2010
— 1C: Yuusepcurer [TPOD
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IMomemenne s caMmocTosATeIbHOM padoThl, Ne 11

HOMGH_ICHI/IG yKOMHJICKTOBaHO CHCHI/IaHHBHpOBaHHOﬁ MGGCHBIO U TCXHUYCCKUMU CpeHCTBaMI/I
o0y4eHus

OcHOBHOE 000pYIOBAHUE:

ABTOMaTH3UpOBaHHOE pabouee MECTO B cOCTaBe (B COCTaBe: MEPCOHANBHBIN KOMIIBIOTEP) C
BO3MOJKHOCTBIO TMOJKIIOUeHUs K ceTu "MHTepHer" M oOecrnedeHneM OCTyma B JICKTPOHHYIO WH-
(dhopMaIrmoHHO-00pa30BaTEIBHYIO CPETy YHUBEPCUTETA.

Y4eOHO-HAIIAHbIE TTOCOOUS:

Meroanueckue pekomeHganuu «MeToauyeckue peKOMEHIAIMY 110 OPraHU3alud ayAUTOPHOMU
¥ BHEAYIUTOPHOM pabOTHI CTYIEHTOB €CTECTBEHHO-TEXHOJIOTHUYECKOTO (aKyIbTETa.
JIMLeH3MOHHOE TPOrpaMMHOe obecreueHue:

— Microsoft Windows 7 Pro
— Microsoft Office Professional Plus 2010
— 1C: Yuusepcurer [IPOD
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