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9.llenn n 3apayum y4e6HON ANCLUUNIIUHbI

Llenbro ocgoeHust y4ebHOU QUCUUMNIUHbI S8ISI€MCS:

- 0by4eHne CTy4eHTOB TEOPETUYECKMM OCHOBAM U MPaKTUYECKMM HaBblkam B
NCMONb30BaHMN KNacCUYECKUX XUMUYECKNX N PU3UKO-XMMUYECKNX METOAOB KONMMYECTBEHHOTO
aHanuaa.

3adayu y4ebHoU OuCyunuHbI:

Hay4nUTb CTYOEHTOB:

- UCMNONb3ys MOfy4YeHHble TEOPETUYECKME N NPAKTUYECKNE 3HAHWUS, NPaBUIIbHO
BblOMpaTb MeToAbl UCCNeaoBaHMs BELECTB B COOTBETCTBUM C NOCTaBIEHHON NpobnemMon;

- pa3pabatbiBaTb ONTUMAanNbHYH CXEMY aHanmn3a nekapCTBEHHbIX CPeACTB,
Bronormyecknx o6BHEKTOB M NPaKTUYECKN NPOBECTU €ro;

- OCYLLECTBNATb CTaTUCTUYECKYI0 06paboTKy pe3ynbTaToB UCCNeLOBaHNA U
MHTEpPNpPeTMpOBaTh NOSTyYeHHble pe3ynbTaThbl.

10. MecTo yyebHOM AncuMNUHbLI B cTpyKType OOI:

Obsi3amernbHas Yacmb brioka b1 "[JucyunnuHel” npogpammsi crieyuanumema.
M3y4eHne Ha3BaHOro Kypca npegnonaraeT, YTO CTYAEHT BfageeT 3HaHUAMU ONCLUMNINH
©a3o0Boro npogeccmoHanbHoro yukna:

dun3KnKM (OCHOBbLI MONEKYNSIPHON (PUNKN N TEPMOOUHAMMUKN);

XUMUK (prsnyeckon);
OvcumnnuHa, ana  KoTopou
«PapmaueBTHMYECKas XUMUSAY.

OaHHas  OucUMNNMHA  SIBNSIETCS  NpefLlecTBYOLLEN:

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUcCUUNIIMHEe/MOAYNO0 (3HAHUSA, YMeHus,
HaBblKK), COOTHECEHHbIe C NNIaHUpPyeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHUMn
Orl1K- CnocobeH OriK-1.2 MNpumeHseT 3HaTb: OCHOBHbIE 3aKOHbI, fexallne B OCHOBE
1 NCnosnb30BaThb OCHOBHbIE (PU3UNKO- | aHANUTMUYECKOW XMMUU; COBPEMEHHBLIE METOAbI U
OCHOBHbIe XUMUYECKME U Cnocobbl BbIMOMTHEHUS XUMWUYECKOTO U (PU3MNKO-
ouonoru4yeckue, XUMM4yeckmne XUMMYECKOro aHanusa BelllecTBa ans
dusunko- MeToabl aHanusa YCTaQHOBMEHMS  Ka4yeCTBEHHOro coCTaBa MU
XUMn4yeckume, ansa paspabotku, KOJTMYECTBEHHbIX onpenenexHun;
XUMUYEcKune, nccnegoBaHum n MeTposornyeckmne XapaKTepUCTUKN
MaTtemaTuyeckme 3KCnepTuabl COBpPEMEHHbLIX METOAOB XMMWYECKOro aHanusa
mMeToabl Ans neKapCTBEHHbIX nekapCTBEHHbIX CPEeACTB; YCTPONCTBO Npnbopos,
pa3paboTku, cpencTs, ncnornb3yembIX s aHanu3a BeLecTs.
nccneanoBaHum n neKkapcTBeHHOro YMmeTb: BbiOMpaTb  OMNTMMAarbHbI  CNOCOG
3KCnepTu3abl pacTUTENbHOro Ka4eCTBEHHOIO U KONWYECTBEHHOro aHanmsa
NeKapCTBEHHbIX Cbipbsi U NEKapCTBEHHbIX CpeacTtB M BMonornyeckmnx
CPEeAcCTB, ononorn4yeckmnx 0bbekTOB, ncnosnb3ys COOTBETCTBYMOLLEE
W3roToBIIEHMUS obbekToB COBpPEMEHHOEe aHanuTMyeckoe 00opyaoBaHue;
NeKapCTBEHHbIX NPOBOAMTb CTaTUCTUYECKY0 06paboTKy AaHHbIX
npenapaToB XUMUYECKMX " PUINKO-XUMNYECKNX
nccrnegoBaHuin.
BnapeTb: TEXHUKOWN XUMUYECKOTro
3KCNepMMeHTa, HaBblkamMu paboTbl C XMMNYECKON
nocyoqom M C COBPEMEHHbIMU  (PUSNYECKUMM
npubopamu, NUCcnorb3yemMbimMu ans
Ka4eCTBEHHOIO U KONWYECTBEHHOro aHanmsa
NEeKapCTBEHHbIX  CPEeACTB;  MeTo4  OUEHKM
NOrpeLIHOCTU U3MEPEHNNA.




12. O6bemM gucuMNUHbI B 3a4eTHbIX eauHULUAxX/Yac.(s coomsemcmsuu ¢ y4ebHbIM nnaHoM) —

8/288 .

Pdopma NPOMEXYTOYHOWU aTTecTauUMn(zavem/sx3ameH)

9K3ameH

13. TpypoemkocTb No Buaam y4yebHomn paboTbl

3 cemecTp-3adyer / 4 cemecTp -

TpyooemMKocTb
Bug yuebHow paboTbl Bcero o cemecTpam
3 cemecTp 4 cemecTp
KoHTakTHas paboTta 168 84 84
nekuuun 34 16 16
npakTnyeckme 0 0 0
B TOM uucne: | nabopaTopHble 106 68 68

KypcoBas pabota - - -

Op. 8ulbI(ripu Hanu4uu) - - -
CamocTodaTtenbHas pabota 84 60 24
MpomexyTouHasa atTectauuns (0515 sKk3ameHa) 36 0 36

Wroro: 288 144 144

13.1. CopepxaHMe QUCLUMNIUHDI
n/n Peanusauunga
pasgena
HaunmeHoBaHue pasgena ONCUMMIWHBI C
CopepxaHve pasgena QUCUUNnIvHbI
ONCLUMNIUHBI NMOMOLLbIO
OHnamnH-kypca,
OYMK *
1. NNekuun
1.1 AHanutuyeckas Xmumms MpegomMeT 1 3agayn aHanUTUYECKON XUMUK. DTanbl https://edu.vsu
Kak Hayka. NCTOPUYECKOrO Pa3BUTUSI U 3HAYEHME aHaANUTUYECKON .ru/courselvie
MeTtoponoruyeckne XMMUK ons peleHus npobnem dapmaumn. Bugbl n w.php?id=154
acnekTbl aHanuMTU4eckon | obbekTbl aHanm3a. MeToabl aHanMTUYECKON XUMUN U UX 46
XUMUMN. knaccudukaumsi. TOYHOCTb, YYBCTBUTENBHOCTb,
3KCMPECCHOCTb M M3OBUpaTENBHOCTL aHANUTUYECKOTO
onpegenenusa. Obwas cxema aHanNnUTUYECKOro
onpegenenus. NMpumMmeHeHne METOLOB aHANUTUYECKON
xumnn B hapmaumm. PapmaueBTUHECKUIA aHanns.
dapmMakonenHble MeToabl.
1.2 MeTponorunyeckme MeTtponorua xumudeckoro aHanusa. Cuctematudeckne un | https://edu.vsu
OCHOBbI @aHANUTUYECKOM | cryyYanHble owunbkn. CTaTuCcTUYecKMe XapakTepucTuku | .ru/courselvie
XUMUMK. crny4yanHbIx owMboK. PacyeT pe3ynbTaToB aHanusa. w.php?id=154
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1.3 TepmognHamuka n O6uwas  xapakTepucTuka peakuun B pactBope. | https://edu.vsu
KMHETWKa peakuni un Xumunyeckoe paBHOBECME W 3aKOH [OencTBuMs Macc. | .ru/courselvie
npoueccoB. Xumuyeckoe | ®akTopbl, BAVAKOWME Ha XMMUYeckoe paBHoBecue: | w.php?id=154
paBHOBECKE B pearlbHbIX | TeMnepaTypa, WOHHas cuna pacTBopa, 46
cucTemax. KOMMnekcoobpasoBaHue, OKUCTTUTESBHO-
BOCCTAHOBUTESbHbIE peakumu, obpasoBaHue
MariopacTBOPUMbIX " ManoAMCCOLUNPOBAHHbBIX
coeanHeHmn.  KoHueHTpauuss  pacTBopoB. Ycnosue
MaTepmanbHoro 6GanaHca W 3neKTPOHEWTParbHOCTH.
MoHHas cuna pacTtBopoB. KoHKypupylolue peakuuu,
KoadhpmumeHT Nob6oYHON peakLmu.




TepmoavHaMmyeckasl, KOHLEHTpaLWOHHas W  YycroBHas
KOHCTaHThbl paBHOBECUS], UX B3aMMOCBS3b.

1.4

KayecTBeHHbIN
XUMUYECKUN aHanua.

KayecTBeHHbIN xumMmyecknn aHanms. Knaccudumkauusa
MEeTOOOB  KaydeCTBEHHOro  aHanmsa  (OpobHbIi 1
cucTtemaTuyeckmi, Makpo-, NoNyMUKPO-, MUKpPO-,
ynbTpamumkpoaHanus).  AHanuTudeckne  peakuum U
peareHTbl, WCMONb3yemble B KayeCTBEHHOM aHanuae
(cneumndmyeckme, cenekTUBHbIE, rPYMMNOBLIE).
Mcnonb3oBaHne Ka4yeCTBEHHOrO aHanmMsa B hapmauun.
KauyecTBeHHbIN aHanuna KaTUOHOB [ aHNOHOB.
AHanuTnyeckas knaccudukauus KaTMOHOB MO rpynnam.
KnucnoTHo-ocHoBHass  knaccudukaumsi  KaTMOHOB MO
rpynnam. CuctemaTudeckuii aHanmMa KaTMOHOB MO
KMCINOTHO-OCHOBHOMY MeToay. AHanuTuyeckue peakuuu
KaTUOHOB pasnnyHbIX aHannTU4ecKnx rpynmn.
KayecTBeHHbIN  aHanu3  aHMOHOB.  AHanuTuyeckas
Knaccudurkauma aHMoHOB Mo rpynnam (Mo cnocobHOCTH K
obpas3oBaHM0  ManopacTBOPUMbLIX  COEOMHEHUR, Mo
OKUCTIUTENbHO-BOCCTAHOBUTEbHBIM CBOMCTBaM).
AHanuTtnyeckne peakuum aHNOHOB pasnuyHbIX
aHanuTu4eckux rpynn. MeTtogpl aHanmsa cmecein aHMOHOB
pasnUuYHbIX aHanNUTU4Yeckux rpynn. AHanM3 cMecemn
KaTMOHOB M @aHWOHOB (Ka4eCTBEHHbIV XMMUYECKUA aHanm3
BELLECTBA).

https://edu.vsu

.ru/courselvie

w.php?id=154
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15

paBnMeETPUYECKUI
MeTo4 aHanusa.

paBumeTpuyeckun MeTog aHanusa. [eTeporeHHoe
paBHoBecue. KoHCTaHTa reTeporeHHoro paBHOBECUS.
YcnoBusi obpas3oBaHMs U pacTBOPEHMS  OCa[KOB:
apdpekTbl  OOAHOMMEHHOIO  MOHA, WOHHOW  CUbl,
KOHKYPVPYIOLLMX XUMUYECKMX peakunn. Bnuanue pH Ha
MOMHOTY OCaXAEHUS ManopacTBOPMMbIX FMAPOKCUAOB U
MarnopacTBopumMbIX cornen cnabbix kucnot. MexaHusm
06pas3oBaHMs KpUCTamnMYEeCKUX U aMopdHbIX OCaaKOB.
BnuaHne pasnnuHbix (OakTOpoB HA  CTPYKTYpy W
ancnepcHocTb ocagka. [MoBepXHOCTHOE W BHYTpeHHee
coocaxpaeHune. CrtapeHue ocagkoB. Ocaxpgaemas WU
rpaBumeTpuyeckad ¢opma u TpeboBaHUA K HUM B
aHanuse. PacyeTbl rpaBMMeTpUYECcKNX onpeaeneHun.

https://edu.vsu

.ru/courselvie

w.php?id=154
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1.6

TuTpumeTpudecknin
MeTo4 aHanusa.

TutpumeTpuyecknin aHanus. XapaktepucTuka meToja.
CraHpapTHble pacTtBopbl. Cnocobbl TUTpoBaHMsA. Touka
9KBUBANEHTHOCTM U KOHEeYHas Tovka TUTPOBaHMS.
Pac4yeTbl TUTpOBaHUA.

MpoTtonutuyeckas Teopus  KACIIOT W OCHOBaHWUN.
AsTonpotonua Boapl. WoHHOe npousBedeHVe BoAbl.
KOHCTaHTbl KUCNOTHOCTU N OCHOBHOCTMU.

Pac4yeT pH B pacTtBopax cumbHbIX 1 cnabbix NPOTONUTOB,
amdonnTtos, bydepHbIX pacTBOpax.

KWCrnoTHO-OCHOBHbIE MHAMKaTOPbLI. MOHHO-XpoModopHas
TEopUsi UHOANKATOPOB. VIHONKATOPHbIE OLLMGKN.

KpuBble  KMCNOTHO-OCHOBHOrO  TUTpoBaHus. Pacuer,
NOCTPOEHWE W aHanuM3 TUMWUYHBIX KPUBBLIX TUTPOBaHUA
cunbHoM M cnabon  KMCNOTbl  Wenodbtko.  Bbibop
nHaukarTopa.

KomnnekcoHoMeTpuyeckoe TUTpoBaHue.

PaBHOBecre B pacTBopax KOMMMEKCHbIX COeOUHEHUN.
dakTopbl, BAUAKLWME Ha YCTOAYMBOCTb KOMIMMEKCHbIX
coeguHEeHW: Npupoga uoHa mMeTtanna v nuranga, 3apsag,
WOHHBbIA paguyc, cpeda. OTuneHanaMUHTETpPayKCycHas
KMcnoTa 1 ee KOMMNMEKCbl C MeTannamu.
XenatomeTpuyeckoe TutpoBaHue. KpuBble TUTPOBaHWS,
UX pacyeT u nocTpoeHue. BnunsHue pasnuyHbix hakTopos
Ha BenUYMHY CKadka Ha  KpMBOW  TUTPOBaHMUS
(yCTOMYMBOCTb KOMIMMEKCOHATOB, KOHUEHTpauus MOHOB
MeTanna u komnnekcoHa, pH pacteopa). MHaukaTopsl
KOMMNNeKCoOHoMeTpun. MeTannoxpoMHble MHOMKATopbI.

https://edu.vsu

.ru/courselvie

w.php?id=154
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OxkcpeoMeTpus. PaBHOBeCHbIN OKUCNUTESBHO-
BOCCTaHOBUTENbHbIN noteHuman n KOHCTaHTa
paBHOBecus peakuun. PacyeT anekTpogHoro noteHumana
nonypeakuumn. KpuBble TUTPOBaHMS. Cnocobbl
onpegeneHns  TOYKM  SKBUBANEHTHOCTMU. MeToabl
oKkcpeaMeTpuu: nepmaHraHaToMeTpus,
anxpomaTomMeTpus, MogoMeTpus, bpomaTomeTpus.
TutpoBaHne B HeBoAHbIX cpedax CywHOCTb MeToaa
KMCNOTHO-OCHOBHOIO TUTPOBaHWS B HEBOAHbLIX Cpefax.
Knaccudmkaumss  pactBopuTenen, nNpPUMEHAEMbIX B
HeBOOHOM TUTpoBaHun. PakTopbl, onpegengowmne BeIGop
NPOTOSNIUTUYECKOTO pacTBopuTEnS. lMpumeHeHne
KMCNOTHO-OCHOBHOTO TUTPOBAaHMWS B HEBOAHbBIX Cpefax.

1.7

WNHcTpyMeHTanbHble
(cbmsuko-xmmmnyeckue)
MeToAbl aHanuaa.
CnekTpanbHble MeToabl
aHanusa.

BeegeHuve B CMEKTPOCKOMUIO. Knaccudukauus
cnekTpanbHbIX MeTogoB. CnekTpanbHble XapakTepUCTUKN
W LWKana anekTPoOMarHUTHbIX BOJTH.

OMMWCCUOHHBIN  cnekTpanbHbli  aHanun3.  ATOMHbIe
CMNeKTPbI. KauecTBeHHbIN " KONMUYECTBEHHBbIV
SMWUCCUOHHbIV aHanui. lMnameHHas doTomMeTpus u ee
npuMeHeHne B hapmauum n meguumnHe.

MonekynspHas abcopbumoHHas CneKTpocKonus.
OCHOBHOM  3aKOH  CBETOMOIMOWEHNA U MPUYUHBI
OTKMOHEHNs OT Hero. AGCOpOUMOHHOCTL (onTUYeckas
NMOTHOCTB) " CBETOMNPOMyCKaHue. MonsipHbin
KoacbnLMEHT CBETOMOINOLEHNS (3KCTMHLUMS).
AOOVNTUBHOCTb ONTUYECKON MAOTHOCTMY.

MeTtogbl abcopbumoHHOro aHanmsa. PotomeTpusi U
CcnekTpooTOMETPUS: CpaBHUTENbHbLIA  aHanua "
npumeHeHne B apMmaumm Ons Ka4eCTBEHHOro M
KONMNYECTBEHHOIO onpegeneHus. AHanus
MHOIOKOMMOHEHTHbIX CUCTEM.

WudpakpacHasa cnektpockonus. CTpyKTypHO-FpynnoBon u
KONMYECTBEHHbIN aHanu3 OpraHn4yeckunx "
HeopraHuyeckmx BewecTs no UK cnektpam.
ATOMHO-abcopbuUMOHHBIA aHanu3. AnnapaTypa, cxema U
npubopbl.  KonnyecTBeHHbIN ~ aTOMHO-abCcopOLMOHHbIN
aHanwms.

https://edu.vsu

.ru/courselvie

w.php?id=154
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1.8

SJ'IeKTpOXI/IMI/IHeCKVIe
MeTOoAdbl aHaln3a.

SnekTpoxuMmnyeckne Metoabl aHanusa. Knaccudwukaums
3MNEKTPOXUMUYECKMX MeTO0B. Ob6patumble "
HeobpaTuMble ANEeKTPOXNMUYECKMe CUCTEMBI.
Knaccudpvkauma  snekTpogoB B MOTEHUUOMETPUN.
CTeknsHHbIM anekTpod. XnopuacepebpsHbid 3nekTpoa.
MoHcenektuBHble  amnekTpodbl. Buabl ©n  npumepsl
MeMOpaHHbIX 9MEKTPOOOB.

Mpsamas MoHOMETpUA. [MoTeHumomeTpuyeckoe
TUTPOBaHWeE. 3aKoHbl anekTponusa. CywHocTb
KyNOHOMETpUM  MNpU  MNOCTOAHHOM  NOTeHunane
NOCTOSAHHON cune TOKa. KynoHomeTpuyeckoe
TUTPOBaHWeE. Buabl BOSbTaMNepoMeTpun.
AMMNepoMeTpr4eckoe TUTPOBaHKE.

https://edu.vsu

.ru/coursel/vie

w.php?id=154
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1.9

XpomaTtorpadgus.

Xpomartorpadus. Knaccudukauua MeToaoB pasgeneHust
N KOHUEHTPUPOBaHWNS BELLECTB B aHaNUTUYECKON XUMUU.
Uctopua  passutMs n  Kknaccudukaums  MeToaoB
xpomatorpacmm no nNpPUMEHAEMON TeXHUKe, MeXaHU3My
pasgeneHns BeLllecTB, MO arperatHoOMy COCTOSIHUIO W
crnocoby oTHOCMTENBHOrO NepemMelleHns daas.

TeopeTuyeckne ocHoBbl MeTopa. Xpomartorpadunveckun
MUK W €ero 9roLUMOHHbIE XapakTepucTuku. Teopumn
copbuun, TeopeTnyeckmx Tapenok. KnHetnueckas teopus

Xpomatorpadun.

[la3oBas xpomatorpadus: raso-agcopbumoHHas u raso-
XungkoctHasi XpomaTorpacdus. KayecTBeHHbIN "
KONNYECTBEHHbIN aHanu3 B XpomaTorpaduu.

BbicokoahbpekTvBHAA  KMAOKOCTHaA  xpomarorpadus.

https://edu.vsu

.ru/courselvie

w.php?id=154
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MoHooOMeHHas n noHHas xpomaTorpadusi.
ToHkocnonHaa xpomaTorpadgus. PacnpegenutenbHas
xpomartorpadus. Xpomartorpadusa Ha dymare.

OcapoyHasn xpomatorpadus. MNoHATNE O 3KCKITHO3MOHHOM
xpomaTtorpaduu. 'enb-xpomatorpadus.

1.10 MeToabl pasgeneHuns n SkcTpakumsa. OCHOBHble NOHATUA. TuNbl 3KCTPAKUMOHHLIX | https://edu.vsu
BblaeneHus cucTem. OKCTpaKLMOHHOE paBHOBecue. 3akoH | .ru/courselvie
KOMMOHEHTOB. pacnpenenenna HepHcta-lLUunosa. KoHueHTpupoBanue | w.php?id=154
SKCTpakLums. MUKPOKONMYECTB 3neMeHToB 3KCTPaAKUMOHHbIMK | 46

MeToaamMm.
BbigeneHne  anemeHToOB MeTodaMuM  3KCTPaKLUW.
PeakcTpakums. Mcnonb3oBaHne nNpoLeccoB 3KCTpaKkuum B
dapmaLieBTMYECKOM aHanmse.

. JlTabopaTtopHble 3aHATUA

2.1 KauecTBeHHbI JlaBopaTtopHas paboTta. AHanuMTU4eckme peakumm https://edu.vsu

XUMUYECKUIA aHanus. KaTuoHos I-VI aHanuTuyeckux rpynmn. .ru/courselvie
JlabopaTtopHas paboTta. AHanMTU4eckme peakumm w.php?id=154
aHunoHos |-l ananuTuyecknx rpynn. 46
JlabopatopHas pabota. PasgeneHvne cmecu katmoHos Cu
(11, Mg (1), Zn (I1), Cd (Il) n nx oBHapyXeHne ¢ MOMOLLbIO
KQ4YeCTBEHHbIX pPeaKLUi.

2.2 paBuUMETPUYECKUN JlabopatopHas pabota. Onpegenexue cogepxaHus Ba2* | https://edu.vsu

MeTo4 aHanusa. B xnopuae 6apms MeToaoM OCaxXaeHus. .ru/courselvie
JlabopatopHas pabota. OnpeneneHune w.php?id=154
KpUCTannu3auMoHHOM BoAbl B xnopuge 6apusa metogom 46
OTIOHKMW.

2.3 TuTpumeTpudecknin JlabopaTtopHas paboTta. KucnotHo-ocHoBHOe TUTpoBaHue. | https://edu.vsu

MeTo4 aHanusa. MMpuroToBneHne nepBuYHbLIX U BTOPUYHBLIX CTaHAAPTHLIX | .ru/coursel/vie
pacteopoB (0,1 M pactBopa Na:COs no HaBsecke; 0,1 M | w.php?id=154
pactBopa HCI). CraHgaptmsauus pacteopa HCI. 46
OnpepeneHne BPEMEHHOM XXEeCTKOCTU BOAbI.
JlabopaTtopHas paboTa. KomnnekcoHomeTpus.
CraHgapTtusauyusa pactBopa TpunoHa b. OnpepgeneHue
obLen ecTKoCTn BOAbI METOLOM KOMMIIEKCOHOMETPUMN.
JlabopaTtopHas paboTa. OxkucnuteneHo-
BOCCTAHOBUTENbHOE  TUTpoBaHue.  CTaHaapTm3aums
pactBopa KMnOa4. OnpegeneHue cogepxaHua Fe (ll) B
pacTBOpe METOOOM NepMaHraHaTOMETPUN.

2.4 UHCTpymMeHTanbHble JlabopaTtopHas paborta. PoTomeTpuyeckoe onpegenerune | https://edu.vsu
(cbmsunko-xmummnyeckue) Fe (lIl) unu Cu (1) B pacTBOpe. .ru/courselvie
MeTOAbl aHanuaa. JlabopaTtopHas paboTa. CnektpodoTomeTpuyeckoe | w.php?id=154
CnekTpanbHble MeTodbl | onpefdeneHne cogepxaHusi umaHokobanammHa (ButammHa 46
aHanusa. Bi2) B npenapate

2.5 ONeKTpoXnMmyeckme JlabopatopHasa pabota. OnpepeneHne wuoHoB Fe (Il) | https://edu.vsu
MeToAbl aHanusa. NOTEHLMOMETPUYECKNM TUTPOBaHMEM anxpomaTtom | .ru/courselvie

Kanus. w.php?id=154
JlabopatopHasa pabota. OnpegeneHne copepxaHus 46
HOBOKauHa B npenapare MEeTOA0M
NOTEHLMOMETPUYECKOTO TUTPOBAHMS.
JlabopatopHasa paboTta. MloHomeTpuyeckoe onpegeneHne
NOs, NH4*, K*, Na* B pacTteope.
JlabopatopHasa paboTta. OnpegeneHne KOHLEHTpaLmu
TMocynb(aT-MoHa B pacTBOpE.

2.6 XpomaTtorpadgusi. JlabopaTtopHas paboTa. "azoxpomatorpaduyeckoe | https://edu.vsu
onpeaeneHne npMMmecen B aTaHone. .ru/courselvie
JlabopatopHas  pabota. OnpegeneHne npumecen | w.php?id=154
rmgpasvHa B usoHunasmge metogom TCX 46
JlabopaTopHas paboTa. PasgeneHne cmecu aMUHOKUCTIOT
MeToaoM BymaxkHoWm xpomatorpacun.
JlabopatopHas pabota. Onpegenenne cogepxaHus
Na,SO4 MeTogomM MOHOOBMEHHON XpomaTtorpadgumn.

2.7 MeToabl pasgenenuns n JlabopatopHas paboTa. PasgeneHne cmecu katuoHoB Cu | https://edu.vsu

BblgeneHnda

(I, Mg @1, zZn (1), Al (Illl) meTogom SKCTpakuum c

.ru/coursel/vie




KOMMOHEHTOB. nocriegyowen ngeHTudukaumen. w.php?id=154
OKCTpaKkums. 46

13.2. Tembl (pasaenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Bugpl 3aHATUIM (KONMYECTBO YacoB)

Ne HanmeHoBaHWe TeMbI
CamocTtosaTenbHas

n/n (pasgena) gucumnnuvHel | Nlekuun MpakTuyeckme | JlabopaTopHblie pa6oTa Bcero

AHanuTuyeckasa xmmus
KaK Hayka.

1 | MeTtogonoruyeckme 2 0 0 8 10
acnekTbl aHanMTU4ecKkon
XUMUMN.

MeTponorunyeckme
2 | OCHOBbI aHaNUTU4YECKON 2 0 0 8 10
XUMUMN.

TepmoguHamuka u
KMHETMKA peakLmmn 1
3 | npoueccoB. XuMmnyeckoe 2 0 0 14 16
paBHOBeCKE B pearbHbIX
cucTemMax.

KayecTBeHHbIN
XUMUYECKUN aHanus.

paBnMeETPUYECKUI
MeTo 4 aHanusa.

TuTpumeTpundecknin
MeTo aHanusa.

NHCcTpymMeHTanbHble
(dbunsnko-xmmmyeckme)
7 | meToabl aHanusa. 6 0 20 8 34
CnekTpanbHble MeTOAbI
aHanusa.

AnekTpoxumuyeckme
P 18 6 28
MeTodbl aHanusa.

9 | Xpomatorpadus. 4 0 20 8 32

MeToabl pasgeneHuns u
10 | BblAENEHNS KOMMNOHEHTOB. 2 0 10 2 14
OKCTpaKkums.

Wtoro: 32 0 136 84 252

14. MeTogu4yeckne yKkasaHusa Ans ob6y4aroWwmxcsi N0 0CBOEHUIO AUCLUNIIUHbI
OpraHnsaums n3y4yeHns AMCUMNNMHLI NpeanonaraeT crneayowmne Buabl paboT CTyAEHTOB: C
KOHCMEeKTaMu NeKUUit; BbINOMHEeHWe 3a4aHuii npenogasBaTens Npu rnoaroToBke K 3aHATUAM Mo
Hanbonee CNoXHbIM pasaenam AUCLUNMIHBI C UCNONb30BaHMEM OCHOBHOWM U JOMNOMNHUTENbHOM
nuTepaTypsbl, a Takke UHTEPHET-PeCcypCoB.

MeToaunueckue pekomMeHAaLMM NO OpraHU3aLMm camocToATeNIbHOM paboTbl

CamocTosaTenbHasa paboTa Kak doopma opraHusaumm yyebHon paboTbl npegycmaTpmBaeT
cnegywouwine ee Buabl:
e NOBTOPEHME NEKLMOHHOIro MaTepmana;
e M3yyeHne y4yebHoON, y4ebHO-MeToaudeckorM nuTepaTypbl U MHbIX MCTOYHWKOB MO
WHCTPYMEHTAsIbHbIM METOL4aM aHanmsa u Ux NPUMeEHEHWNIO;
e MOArOoTOBKA K 9K3aMeEHY.

Llenb camocTtositenbHon paboTbl — 3710 yrnybneHve u paclumpeHne 3HaHui B obnacTu
aHanMTU4YeCKON XUMMUMK, MHCTPYMEHTamnbHbIX METOLOB aHanu3a; (OpMMpOBaHWE HaBblka W




MHTEpeca K CaMOCTOATENbHOW MNO3HaBaTENbHOW LEATENbHOCTU, YTO MOCNYyXUT B Oyayuiem
OCHOBaHMEM AN HanucaHUs BbiMYCKHOW KBanudukawumMoHHON paboTbl.

B npouecce usyyeHua kypca Heobxoaumo ob6paTuTb BHMMAHME Ha CaMOKOHTPOSb
3HaHun. C aToN Uenbilo obyyalowminca nocrne M3ydeHUs Kaxkaon OTAENbHOW TEMbl U 3aTeEM
BCEro Kypca no y4ebHUKYy 1 OONONHUTENbHOW NuTepaType OOMKEH NPOBEPUTb YPOBEHb CBOUX
3HaHW C NOMOLLIbIO KOHTPOSbHbBIX BOMPOCOB, KOTOPbLIE MOMELLEHbI B KOHLIE KaXX40M TEMbI.

[na caMoCTOATENBHOIO M3yY4eHNsA OTBOASATCA TEMbI, XOPOLUO pa3paboTaHHbie B y4eOHbIX
nocobuax, Hay4HbIX MOHOrpadusax M He MOryT NPeacTaBnsaATb OCOBEHHbIX TPyoHOCTEW Mnpu
N3yYeHUMW.

CamocTosaTenbHas pabota peanuayeTcs: HEMOCPEACTBEHHO B Mnpouecce ayauTopHbIX
3aHATMI Ha Kadbegpe npu BbINONHEHMM NabopaTopHbIX paboT; B 6ubnuoTeke, goma.

TeKyLmnIn KOHTPOMb OCYLLECTBNSAETCS B OPME KOHTPOSbHOM paboThl.

15. NMepe4yeHb OCHOBHOM U Jonorn
HATENbHOW nNUTepaTypbl, pPECYpCOB WHTEPHET, HeobGXoAUMbLIX ANA OCBOEHMUA

AUCUUNNUNHBLI (cniucok numepamypbi ogopmissiemcss 8 coomeemcmeuu ¢ mpebosaHusmu [TOCT u
ucronb3yemcs obuwjasi Ck803Hasi Hymepauusi 0551 cex sudo8 UCMOYHUKO8)

a) ocHoBHas nuTeparypa:

Ne n/n McTouHUK

XaputoHoB 0. A. AHanuTuyeckas xumus : y4edbHuk / KO. A. XaputoHoB. - Mocksa : TOOTAP-
1. | Meawna, 2022. - 320 c. - ISBN 978-5-9704-7075-6. - TekcT : anekTpoHHbIn // ABC "KoHcynbTaHT
ctygeHta" : [canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970470756.html

6) gononHuTenbHasa nuTeparypa:

Ne n/n NCTOYHKK

AnekcaHgpoBsa T. . AHanuTuyeckas xuMmus 1 MU3NKO-XMMUYECKME MeTOoAbl aHanm3aa : yyeb.
nocobue / Anekcangposa T. I1. - HoBocubupck : M3g-Bo HI'TY, 2016. - 106 c. - ISBN 978-5-
7782-3033-0. - TekcT : anekTpoHHbIv // ABC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778230330.html

MoHoraposa O. B. AHanuTuyeckas xumus. 3agaum v Bonpockl : y4eb. nocobue / O. B.
MoHorapoga, C. B. MyruHoBa, [. . dunaTosa ; nog pea. T. H. Llexosuoson. - Mocksa :

2. | TBOTAP-Megua, 2016. - 112 c. - ISBN 978-5-9704-3572-4. - TeKCT : aneKkTpoHHbIn // OBC
"KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970435724.html

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (OmumnanbHble Ppecypcbl MHTEPHET)*:
Ne n/n Pecypc

1 Cant 3oHanbHoM HayyHow 6mMbnnoTekn BopoHEXCKOro rocyapCcTBEHHOIO YyHMBepcuTeTa. —
" | Pexxum pgoctyna: http://www.lib.vsu.ru

2. | OBC «YHuBepcuTeTckasa 6ubnuoteka onliney, http://biblioclub.ru/
3. | OBC «KoHcynbTaHT cTtygeHTa», http://www.studmedlib.ru
4 OneKTpoHHasa XxMMuyeckas aHuuknoneams . — Pexum goctyna:
" | http://www.cnshb.ru/AKDIL/0048/default.shtm
5 «AHanuTtuka-Mup npodeccuonanos» MHTEPHET MOPTAT XUMWUKOB-AHATIMTUKOB
" | http://www.anchem.ru/
6. | MHmepHem-pecypcsl no Mmemodam XumMu4eckoz20 aHasnusa - http://www.rusanalytchem.org
7. | OYMK https.//edu.vsu.ru/course/view.php?id=15446
8. | ObpasosamernbHbil nopman "3nekmpoHHbIU yHusepcumem BIY"https://edu.vsu.ru/

16. MNMepe4vyeHb y4eOHO-MeTOANYECKOro obecnevyeHns Ans CaMoCTOATEeNIbHOU paboThbl
| Nen/n | NcTouHmk




AHanuTUYecKMe peakuun 1 peareHTbl Ka4eCTBEHHOIO papMaLeBTUYECKOro aHanumaa : yyebHoe
1 nocobue / coctasutenu : H. A. benaHoa, O. H. XoxnoBa, U. B. BopoHtok, T. A. KpbicaHoBa, B.
W. Bacunbesa, E. B. byTtbipckas. — BopoHex : N3agatensckun gom BI'Y, 2022. — 95 c.
lMoTeHunomMeTpu4eckme MeToabl aHann3a fiekapcTBeHHbIX BelecTB / B.W. Bacunbesa, O.0.

2 CrosiHoBa, 3.M. AkbepoBa, B.®. CenemeHnes, WN.B. LUkyTuHa. - BopoHex: UMML, "Hay4Has
kHura", 2015. - 106 c.

BacunbeBa B. V. nekrpoxmMmmnyeckuin aHanma nekapcTBeHHbIX cpeacTts. KoHaykTomeTpus,

3 WOHOMETpUs, KynoHoMeTpus : y4ebHoe nocobue / B. V. BacunbeBa .— BopoHex :
MN3partenbckun gom BI'Y, 2018 .— 116 c.

CnekTpanbHble MeToAbl aHanmaa. NpakTuyeckoe pykoBoACTBO: y4ebHoe nocobue / nog pea.

4 B.®. CenemeHeBa, B.H. CemeHoBa / B./. Bacuneesa, O.®. CtoaHosa, W.B. LUkyTtnHa, C.W.
Kapnos, B.®. CenemeHeB, B.H. CemeHoB. - CI16.: "JIAHbE', 2014. - 416 c.

MpakTuyeckune paboTbl MO aHANUTUYECKON XUMUW. TUTPUMETPUYECKME METOObI aHanusa:

5 y4yebHo-meToau4veckoe nocobue / T.B. Ennceea, .B. BopoHtok, J1.B. 3onoTtapesa, B.®.
CenemeHeB. - BopoHex: UML "Hay4Has kHura", 2015. - 97 c.

Cokonoeckuin A.E. ®dusnko-xmmmyeckne metogapl aHanmaa: y4eb. nocobue / A.E. CokonoBckui,
E.B. PaguoH. - MuHck: BI'TY, 2007. - 128 c.

CymuHa E.I'. ToHKocnonHas xpomartorpadgus. TeopeTnyeckne OCHOBbI U NpakTU4eckoe

7 npumeHeHne / E.I'. CymuHa, C.H. WTbikoB, H.B. TiopuHa. - CapatoB: nsg-so CapaTtoBcKoro
yHnBepcuteta, 2002. - 108 c.

PU3NKO-XMMUYECKME METOAbI aHanm3a NPUPOLHbIX COeAMHEHWIA: XpomaTtorpadus u

8 cnektpockonus / T.A. KpbicaHoBa, [.J1. KotoBa, B.A. KpbicaHos, A. H. 3s6no8B, B.®.
CenemeHes. - BopoHex: WML “HayyHnas kaura”, 2016. - 62 c.

AHanutnyeckas xumus (3agayduv, TecTbl, KOHTponbHble paboTsl) / T.A. KpbicaHoBa, A.B.
BopoHtok, O.H. Xoxnosa, H.A. benaHoBa. - BopoHex: UMM, “Hay4Has kHura”, 2016. - 104 c.
Epuna O.B. SkcTpakums. dnsmko-xmmmyeckmne OCHOBbI 1 NPaKTUYECKOe NpUMeHeHne: y4yebHoe
nocobve / O.B. EpuHa, B.1O. Xoxnos. - BopoHex: N3g-so BI'Y, 2015. - 60 c.
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17. OOpa3oBaTesfibHble TEXHOMIOMMU, MUCMNOfb3yeMble NpU peanusauum Yy4yebHOWM
AUCLUUNSINHBbI, BKMOYas AUCTaHLUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

YyebHaa gucuunnuMHa peanu3yetcd C  UCMNOSIb30BaHMEM  JNIEKTPOHHOro  00yyeHus wn
ANCTaHUMOHHBIX obpasoBaTenbHblX TexHosnormi  [Ona 3Ttoro HeobxoaMmo UCNoNb30BaTb
pecypc: https://edu.vsu.ru/course/view.php?id=15446.
[Mpn peanusaunmn OUCUMNIIVHBI MOTYT UCMNOJIb30BaTbCS:

1. cnang-npeseHTauuu.

2. H(bopMaLUMOHHbIe (CnpaBoYHbIe) cucTeMbl (HanpumMep, KoHCynbTaHT nnkc).

3.0Opranunsauus B3aMMOOENCTBUS CO CTyAEeHTaMu MOCPEACTBOM 3SfIEKTPOHHOM MOYThI,
coumnarnbHbIX ceTen (BKOHTAKTe, MHCTarpaMm) 1 MeCCEHKEPOB.

4. NHudopmaumoHHo-obyvatolas cpega Moodle

B cnyyae HeobxoouMmocTM nepexoda Ha OUCTAHUMOHHBLIN pexum olydeHuns ans

CO3[aHNs JNEKTPOHHbIX KYypCOB, YTEHWS NEKUUin OH-NanH M npoBefeHus nabopaTopHo-
NPaKTUYECKNX 3aHATUM UMCNoNb3yeTca MHGOpPMaUMOHHble pecypcbl  OBpasoBaTenbHOro
noptana "OnekTpoHHbIn yHuBepcuteT BIY (https:\\edu.vsu.ru), 6asupytowieroca Ha cucteme
AnctaHumoHHoro obyveHna Moodle, pa3BepHyTon B yHUBEpPCUTETE.

Mpn peanusaumm y4yebHOM AMCUUNINHBI UCMONb3YIOTCA 3NEMEHTbI ANEKTPOHHOro 0by4yeHus
(30) n guctaHunoHHble obpasoBaTeribHble TexHonormm (JOT) B 4YacTu OCBOEHUS NEKLMOHHOTO
MaTepuana, npoBeAeHMs TeKylwen W MPOMEXYyTOYHOM aTTecTauun, NpoBeSeHUs 4YacTu
nabopaTtopHbix paboT U camocToATENbHOM paboTbl obyyarwmxcs Mo  AUCUMMINHE,
nosgonswowmne obecneynmBatb  OMNOCpeAOBaHHOE  B3auUMOAEWCTBME (HA  pacCTOSHWW)
npenogasatenenn N oby4valromnxcs, BKOYAA WMHCTPYMEHTblI 3NEKTPOHHON WHAOPMAaLMNOHHO-
obpasoBatenbHon cpeabl BIY «3OnekTpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BebuHapoB, BMOEOKOHMEPEHUNN, B3aMMOOENCTBME B COLICETSX, NMOCPEACTBOM
9NEKTPOHHOM MNOYThbl, MecCeHoKepoB. [ns OCBOEHUS AMCUMUMNINHBI PEKOMEHAYEeTCA CMUCOK
nnTepaTypbl U pecypcbl Anst anekTpoHHoro oby4dennsa (30) (n. 15).



Ana [gocTwkeHna uenn OcCBOeHus y4ebHOM OMCUMNAWHBI, MNOBbILWEHUS KavecTBa
obpasoBaHnss WM HOPMUPOBAHUA KOMMETEHUMA UCMOMb3YKTCA ayauTopHble  (nekuun,
nabopaTtopHbie) U BHeayauUTOPHble/MHTEpPaAKTUBHbIE (CamocTosiTenbHas paboTta CTyAeHTOB)
dopMbl 0BYyHEHNS.

AydumopHsble:
OCHOBHbIMM BUgamMu ayamtopHou paboThbl ABASKTCA nekumm n nabopatopHble paboTbl. OHM
pelwaT 3agadn opMUpoBaHUA U pasBUTUA MPOQEeCcCUOHasbHbIX YMEHUA W HaBbIKOB
oByyvaroLmnxcs.

Jlekyuu BkntovaloT B cebsa nocrnefoBaTenbHOE N3MNOXEHUe MaTepuana npenogasaTenem
B TOM u4ucCne C MCNOSfb30BaHNEM MYNbTUMEAMAHOrO NpoeKTopa And KOMMNbHOTEPHOM
npeseHTaumMm 1 BugeomMatepumanos.

JlabopamopHblie pabombl — ¢opma opraHusaumm oOy4vyeHusa, UMHTerpupyroLas

TEOPEeTUKO-MEeTOAONOMMYECKUE 3HaHUS, NpaKTUYeckue YMEHUA N HaBblKU CTYAEHTOB B €4VHOM
npovecce y4ebHo-nccnegoBaTenbCKOro xapakrepa.
B xoae BbinonHeHus nabopaTopHbIX paboT CTyAeHTbl BblpabaTbiBalOT YMEHUSA aHanM3npoBarb,
penatb BbiBOAbl K 0000LWieHMs, MOMb30BaTbCA PasfMYHbIMK  MpUEMaMn  U3MEPEHUHN,
WHCTPYMEHTasnbHbIMM  MeTo4aMu  aHanu3a, odopMNATb pesynbTaTbl  3KCNEPUMEHTOB.
dopmMmumpytoTCa NpakTMyeckne npodeccuoHanbHble HaBblkM OOpalleHns C aHanuMTUYeCKUM
obopynoBaHumem.

BHeaydumopHsle:
Pabota B rnobanbHonm ceTtu (Mcnonb3oBaHne WHTEPHET-TEXHOMOIMMN), MOUCK Hay4YyHOM W
MeToanyeckon nHgopmaumu.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIUHLI:

YyeOHass ayauTopusi Afs TPOBEICHHS JEKIUOHHBIX 3aHATHHA: CIeNUalIn3upoBaHHas MeOenb,
MYJIBTUMEINA-TTPOCKTOP, SKPaH HACTCHHBIH C 3JICKTPOIPHBOJOM, MEPCOHATBHBIA KOMITBIOTED.
ITO: WinPro 8, OfficeSTD 2013 RUS OLP NL Acdmc, LibreOffice 7.1, Mozilla Firefox, CIIC
«"APAHT-O6pa3zoBanue», CIIC «KoncynpranT [lmoc» 11s1 o6pa3oBanus

VYyebHast ayTuTOpHs U1 IPOBEIEHUS YUeOHbIX 3aHATHI: ClIelMaTu3upoBaHHas MeOeb

Mepnas nocyna MydenbHas neup AHanutudeckue Bechl CymmnpHbed mkagp pH-merp- PH-340
Honomep DOB-74 ®otokonopumerp K®K-2 IInamennslii anammzarop sxuakoctu ITAXK-1
Cnekrpodoromerper CD-46 u Shimadzu UV-1800 T'a3oBeiii  xpomatorpad «Xpom-4»
Kunkoctusiit xpomatorpadp MK cnextpodoromerp «Uudpamom DT-02» VcranoBku ans
KYJIOHOMETPUYECKOTO TUTPOBAHHUSL. Y CTAHOBKH JIJIsl IOTEHIIMOMETPHUYECKOT0 TUTPOBAHUS

lMomelleHne AnNs CaMOCTOATENbHOM pPaboTbl C BO3MOXHOCTLIO MNOAKMOYEHMS K ceTn «UHTepHeT»:
CneunanuaunpoBaHHas Mebenb, KoMnbloTepbl (cucTemHbln 6ok Pentium Dual Core CPU E6500, moHuTOp
LG Flatron L1742 (17 wrt.) NO OfficeSTD 2013 RUS OLP NL Acdmc.

19. OueHoO4HbIe cpeacTBa ANA NPOBeAeHUs TEKYLLEro KOHTPOJSIS YCreBaeMoCTu U
NPOMEXYTOYHOM aTTecTauum

Mo pelweHnto kadenpbl OLEHKM 3a 3a4eT MoOryT OblTb BbIiCTaBMEHbl MO pe3ynbTaTam
Tekylwen atrectauum obydaroulerocs B ceMecTpe, HO He paHee, YeM Ha 3aKM4YMTENbHOM
3aHATMK. [NpKn Hecornacum CTyaeHTa C OLEeHKOW NocneaHuii BnpaBe caaBaTb dk3aMeH/3a4eT Ha
06LMX OCHOBAHUSAX.

[Mopsiaok oLEeHKN OCBOEHMST 00y4aroLMMMcsa y4ebHOoro matepuana onpeaensieTcs
CoAEepXXaHNeM crieaQyroLmx pasaenos AUCLUNIUHGIL



WHankaTop(bl)
rll\ﬁ HaMMcM?/lHn%?Aii?((eM%awne;ga KomneTeHuns OOCTUXKEHNS OueHouHble cpeacTBa
Acl AY KOMMeTEHL MM
AHanuTnyeckasa Xumms Kak
Hayka. MeTtogonormnyeckue OlK-1 YCTHbIN onpoc
1. N OlK-1.2
acrnekTbl aHanMTU4eckomn (konnoksunym Ne1).
XUMUN.
MeTponoruyeckne OCHOBBbI OrK-1 YCTHbIN onpoc
2. y OlK-1.2
aHannTU4eCcKon XMMuu. (konnoksuym Ne1).
TepmoguHamuka U KUHETMKa
3 peakumi 1 NpoLLeCCOB. OrK-1 OMK-1.2 YCTHbIN onpoc
" | XuMun4yeckoe paBHOBeCHE B ' (konnokeunym Ne1).
peanbHbIX CUCTEMAX.
4 KaueCTBeHHbI XMUYECKNI OrK-1 OMK-1.2 YCTHBIN onpoc
© | aHanuas. ) (konnoksuym Ne2).
5 paBuMeTpUYECKUN METO, OrK-1 OMK-1.2 YCTHbIN onpoc
" | aHanuaa. ) (konnoksuym Ne2).
. YCTHbIN onpoc
TutpumeTpryeckuin MeTo OllK-1
6. aHaJF')IVI3a P A OrkK-1.2 (konnoksuym Ne3).
) KoHTponbHas paboTta Ne1.
NHcTpymeHTanbHble (hramnko- YCTHbIA OMPOC
7. | xummnueckue) metoabi OrK-1 OMK-1.2 (Konﬁf:%MyMbl
aHanwuaa. 24-6).
KoHTponbHas paboTta Ne2.
MeToabl pasgeneHuns un OnK-1 YCTHbIV onpoc
8. | BblAeneHnsa KOMMOHEHTOB. OlK-1.2 (konnoksnym
OKCTpaKums. Ne6).
[MpomexyToyHas aTTecTauus
MepeyeHb BONpocoB
dopma KOHTPOns - 9K3aMeH

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowume
npoueaypbl OLleHUBaHUA

20.1. TeKyLWw M KOHTPOSb yCNeBaeMocCTun

KoHTponb ycneBaeMoCcTv No AUCUMMINHE OCYLLECTBASETCA C MOMOLLBIO CleayoLWmMX OLEHOUYHbIX
CpencTs:
JTabopaTtopHble paboTbl
KoHTpornbHble paboTbl

MepeyeHb nabopaTopHbIX padboT:
KauecmeeHHbil xumudyeckuli aHanu3
1. AHanuTuyeckne peakumnmn katmoHos |-VI aHanuTuyeckmx rpynn.
2. AHanuTudeckue peakumm aHuoHos -1l aHanuTnyeckux rpynn.
3. Pasgenenune cmecu katmoHoB Cu (I1), Mg (1), Zn (1), Cd (II) n nx obHapyxeHne ¢ NOMOLLBI Ka4eCTBEHHbIX
peakuni.
KonudecmeeHHbIl xumudeckul aHanus
4. NpaBumeTpusi. OnpegeneHve coaepxaHust Ba?* B xnopuae 6apusi METOOOM OCaXaeHUS.
5. F'paBnmeTpus. OnpeaeneHne KpMcTannmM3aLMoHHON BoAbl B xrnopuae 6apus METOAOM OTTOHKM.

6. KucnotHo-ocHoBHOE TUTpoBaHue. NpurotoBneHne nepBUYHbIX M BTOPUYHBLIX CTaHAapTHbIX pacteopos (0,1 M
pacteopa Na2COs no HaBecke; 0,1 M pactsopa HCI). CtaHgapTtunsaums npurotosneHHoro pacteopa HCI.
OnpepaeneHne BpeMEHHOW XXeCTKOCTU BOAbI.

7. KomnnekcoHomeTpusa. CTaHgapTusauns pacteopa TpunoHa b. OnpegeneHune obLLeit )XeCTKOCTU BOAbLl METOA0M
KOMMNMEeKCOHOMETPUN.

8. OkmcnuTenbHo-BOoCCTaHOBUTENBHOE TUTpoBaHue. CtaHgaptusauus pactsopa KMnO4. OnpegeneHue
copepxaHus Fe (Il) B pacTBOpe MeToAOM nepMaHraHaToMeTpumn.

Qu3uKo-xuMu4yeckue Memodb! aHanu3a
9. MasoxpomaTorpaduyeckoe onpeaeneHne npuMecen B aTaHone.



10. OnpegeneHue npumecen rmgpasvHa B 3oHnasumage metogom TCX

11. PasgeneHve cMecu aMMHOKUCNOT MeTO40M ByMakHOWM xpomaTorpaduu.

12. Onpegenenune cogepxaHmsa Na2SO4 MeTo4oM MOHOOBMEHHOW XpomaTorpaduu.

13. dotomeTpuyeckoe onpegenenune Fe (Ill) unu Cu (ll) B pactBope.

14. CnekTpochoTOMETpPMYECKOE ONpeaeneHne cogepxaHns unaHokobanamumHa (ButamuHa Bi2) B npenapate
15. OnpegeneHune noHos Fe (ll) nOTeHUMOMETPUYECKUM TUTPOBAHMEM ANXPOMATOM Kanwms.

16. OnpepeneHne cogepxaHusi HOBOKanHa B npenapate MeTOAO0M MOTEHLNOMETPUYECKOrO TUTPOBAHMS.

17. MoHomeTpudeckoe onpegeneHune NOs, NH4*, K*, Na* B pactBope.

18. Onpegenenne KOHLEHTpaL M TMOCynb@aT-noHa B pacTBope.

19. PasgeneHue cmecu katnoHos Cu (I1), Mg (Il), Zn (Il), Al (IIl) meTogOM 3KCTpakumm € nocneayroLLen
naeHTudmkaumen.

OnuncaHune TexHonormm npoeegeHnd

JlTabopatopHble paboTbl BKMYAKT CaMOCTOATENbHYK MPOpaboTKy TeopeTuyeckoro Martepuana
obyvalwmmcs, M3y4eHne MeToaAMK MpPOBeAEeHUss W NNaHUPOBaHWE 3JKCMEepUMEHTa, OCBOEHME
N3MepUTENbHbIX CpeacTB, 06paboTKy U MHTepnpeTaumio dKCNepuMeEHTanbHbIX OaHHbIX. B pag pabot
BKITHOYEHbl KOHTPOSbHblE  3a4aHusl MO  OMpedeneHuio  HEeW3BECTHbIX KOHLEHTpauun BELLECTB,
Bbl4aBaeMbIX NpenogaBaTenem.

Mpun 3awmTte nabopatopHon paboTbl (coave oTyeTa O ee BbINOSHEHUN) O0ByYatoLMACS LOITKEH
yMeTb OOBSACHATb Lenu, 3agayn, Xo4 npoBefeHusi paboTbl, ee pesynbTaTbl, CAENaHHble BbIBOAbI, a
TaKKe OCHOBHbIE KOHCTPYKTUBHbIE OCOBEHHOCTI MCNONb3YyeMOro 06opyaoBaHus.

Tpe6OBaHI/IFI K BbIMOMNHEHMIO 3a4aHNI (VIJ'II/I LUKanbl 1 Kputepummn OLl,eHI/IBaHI/IFI)

Kpumepuu oueHku nabopamopHoul pabomsi

YpoBeHb
Kputepum oueHmBaHUsi KOMNETEHLMUIA cchopmumpoBaHHocTy | LLikana oueHok
KOMMeTeHuunn

Obyuvarowutica enadeem meopemuyecKkumMu OCHo8aMu Memodo8
aHanusa, nabopamopHass paboma ebirosniHeHa, cdesiaHbl pasuribHbIe lNoebiuweHHbIl
HabnodeHus u 8b1800bI (donyckaromces Hekomopsble ypO8eHb
MarocywecmeeHHble owubku, Kkomopble cmydeHm ObHapyxueaem u| ba3o8bll yposeHb
bbicmpo  ucripaengem  camocmosimesibHo  unu - npu  rnomouwu| lNopoeossbili yposeHs
rpernio0asamersiem)., 4mMo COOMEEemcmayem 0C80EHUKO KOMIemeHyuu.
Obyyvarowutica He 3Haem MemoOUKU 8bIMOSIHEHUST rpakmu4yeckou
pabombl U ee meopemuyecKUux OCHO8, HEe MOXem CcaMOoCmOosimesibHO
nposecmu uccrnedosgaHue, 0eniaem epybble owubku 8 uHmMeprpemayuu
Morly4eHHbIX pe3ynbmamos, He Moxem CcghopMynupoeams 6bi800bI,
ogpopmumb  pabomy, uUymo  coomgemcmeyem  He  OCBOEHUIO
KomremeHuyud.

3aumeHo

- HeszaumeHo

lNMepeyeHb BONPOCOB KOSNMSTOKBUYMOB:
KonnokBuym Ne1
1. MNpegMeT 1 3agayn aHanMTUYEecKon XuMmnn. Buabl n 06bekTbl aHanu3a
2. OTanbl ICTOPUYECKOTo Pa3BUTUS N 3HAYEHNE aHaNUTUYECKOM XUMUN NS pelleHns npobnem dapmaumu.
dapmaueBTUYECKUIN aHaNM3.
3. MeToabl aHaNUTUYECKON XMMUKN U UX Knaccudumkaums.
4. TOYHOCTb, YyBCTBUTENbHOCTb, 3KCMPECCHOCTL U N30MPaTENbHOCTb aHANUTUYECKOrO onpeaeneHust.
5. O6was cxemMa aHanMTU4YeCcKoro onpeaeneHuns.
6. CncremaTuyeckue, criydanHble U rpyoble OWMOKN XMMUYECKOro aHanmsa. CTaTucTU4eckme xapakTepucTmku
cny4ariHbIxX olwnbok. PacyeT pesynbTaToB aHanmaa.
7. XuMunyeckoe paBHOBECUE 1 3aKOH OENCTBUS Macc. PakTopbl, BAUSKOLWNE HA XMMUYECKOE PaBHOBECHE:
TemnepaTypa, MOHHas cuna pacTBopa, KOMMIeKcoobpasoBaHMe, OKUCITUTENbHO-BOCCTAaHOBUTENbHbIE peakuuu,
obpasoBaHne ManopacTBOPUMbIX COEANHEHUN.
8.Cnocobbl BblpaxeHus KOHLIEHTpaL i pacTBopoB. VIoHHas cuna pacTtBopoB. KOHKypupyloLme peakLmu,
KO3 dULMEHT NOOOYHONM peakumu.
9.TepmoanHammnyeckas, KOHLLEHTPaLMOHHAsA U YCNOBHAas KOHCTaHTbl paBHOBECUS, X B3aUMOCBS3b.



KonnokBuym Ne2

1. Knaccudukaumsa MeTogoB Ka4eCTBEHHOrO aHanmsa. AHanMTU4ecKne peakuumn 1 peareHTbl, UCNosb3yeMble B
KayecTBeHHOM aHanuse (cneuunduryeckne, cenekTuBHbIE, rPynnoBbIe).

2. Vicnonb3oBaHne ka4yecTBEHHOro aHanunsa B chapmauun. KauecTBeHHbI aHanm3 KaTMOHOB Y aHNOHOB.
AHanuTnyeckas knaccudumkaumsa KaTMoHoB no rpynnam. KucnotHo-ocHoBHas knaccndukaums KaTMOHOB MNo
rpynnam. AHanuTuyeckue peakumm KaTMOHOB pPasfnnyHbIX aHaNUTUYECKUX rpynmn.

3. KayecTBeHHbIN aHann3 aHMoHOB. AHanuTnyeckas knaccudukaums aHMoHOB MO rpynnam (No cnocobHOCTH K
obpa3oBaHM0 ManopacTBOPUMbIX COEANHEHMUI, MO OKUCNNTENBHO-BOCCTAHOBUTENbHBIM CBOMCTBAM).
AHanuTU4YecKne peakuum aHMOHOB PasfUYHbIX aHANUTUYECKMX rpynm.

4. AHanu3 cmecen KaTUOHOB U aHMOHOB.
5. leTeporeHHoe paBHoBecue. KoHCTaHTa reTeporeHHoro paBHOBECUSI.

6. YcnoBusi 06pasoBaHmns 1 pacTBOpPEHMS 0CaaKoB: 3pdeKTbl OGHOMMEHHOIO MOHA, NOHHOW CUIbl, KOHKYPUPYHOLLNX
XUMUYECKMX peakuuin. BnnsaHne pH Ha NomHOTY ocaxgeHus.

7. MexaHun3m obpa3oBaHUA KpUCTaNINYECKUX U aMOPdHbIX OCaAaKOB. BnvsHue pasnuyHbix hakTopoB Ha
CTPYKTYPY 1 ANCNEPCHOCTb OCajkKa.

8. Ocaxgaemas 1 rpaBumeTpudeckas popma 1 TpedoBaHMsa K HUM B aHanmnae. PacyeTbl rpaBUMETPUYECKMX
onpeneneHun.

KonnokBuym Ne3

1. MNpoTonuTnyeckasa Teopust KNCNOT U OCHOBaHWN.

2. AsTonpoTonua Boabl. NoHHOe npounssefeHne Boabl. KOHCTaHTbl KNCNIOTHOCTU U OCHOBHOCTW.

3. Pacuet pH B pacTBOpax cunbHbIX U cnabblx NPOTONUTOB, aMONMTOB, OydepHbIX pacTBOpax.

4. KpuBble KMCNOTHO-OCHOBHOIO TUTPOBaHWS. PacyeT, MOCTPOEHUE 1 aHann3 TUMUYHBIX KPUBLIX TUTPOBaHUA
CUNbHOM 1 cnNabow KNCNOTbl LLENOoYbIO.

5. MloHHO-xpoModhopHas Teopun MHAUKATOPOB. VIHAKaTOPHbIE OLLUMOKK.

6. XapakTepucTukn TMTpumeTpmyeckoro aHannsa. CtaHgapTHbIe pacTBOPbI. TOYKa 9KBMBANEHTHOCTM U KOHEeYHast
TOYKa TUTpOBaHWs. PacueTbl TUTpOBaHUS.

7. PaBHOBeCHe B pacTBOpax KOMMMEKCHbIX COeanHeHU. akTopbl, BNMSOLWME Ha YCTONYMBOCTb KOMMIEKCHbIX
COeauHEeHWn: Npupoda noHa MeTanna v nuraHaa, 3apsag, MOHHbIN pagnyc, cpeaa.

8. XenatomeTpuyeckoe TUTpPOBaHWE. STUNEeHANaMUHTETPAaYKCYCHas KMCNOTa U ee KOMMMEKChbl C MeTannamu.
KpvBble TUTPOBaHMS, UX pacyeT u NocTpoeHne. BnnsaHue pasnnyHbix )akTOPOB Ha BENUYMHY CKayka Ha KPpUBON
TUTPOBaHMUA (YCTONYMBOCTb KOMIMIIEKCOHATOB, KOHLIEHTPALMA NOHOB MeTanna 1 KomnrnekcoHa, pH pactsopa).

9. MHaukaTopbl KOMMNIeKCoOHOMeTpUn. MeTannoxpomHble NHAMKATOPLI.

10. OkcpeameTpus. PaBHOBECHBIN OKUCITUTENBHO-BOCCTAHOBUTESBbHbLIV NOTEHLMAN N KOHCTaHTa paBHOBECUS
peakumn. PacyeT aneKkTpogHoro noteHumnana nonypeaxkumi.

11. KpuBble TUTpoBaHus okcpeameTpun. Cnocobbl onpeaeneHnsi TOYKU 3KBUBANEHTHOCTMY.

12. MeToabl okcpegmMeTpumn: nepMaHraHaToMeTpus, AMXpomMaToMeTpusi, MogomeTpus, bpomaTomeTpus.
Ka4eCcTBEHHbIN XMMUYECKNIA aHanus.

Konnoksuym Ne4d

1. Xpomatorpadus. Knaccudukaumsa metoqos xpomaTorpadum. TeopeTmdeckue 0CHOBbI MeToaa.
Xpomarorpaduyecknin Nk 1 ero XxapakTepucTuku.

2. Teopwuu copbuun. NoHATHe TeopeTudecknx Tapenok. KuHetmndeckas Teopus xpomartorpadumn.

3. MNasoBas xpomaTorpacdus: razo-agcopOLUMOHHAs 1 ra3o-KuMaKoCTHaa xpomartorpadpus. KauecTBeHHbI 1
KONMYyecTBEHHbIN aHanu3 B xpomartorpadun. BeicokoaddekTnBHasa xunakoctHas xpomartorpadus.

4. loHoobMmeHHas 1 noHHas xpomaTorpadusi.

5. ToHkocnonHasa xpomartorpadus. PacnpegenvrtensHasa xpomaTorpadgums. Xpomatorpadusi Ha bymare.
OcapoyHas xpomaTorpadgus.

6. MoHaTHe 06 3KCKNI3NOHHOM XpomaTtorpadun. 'enb-xpomaTorpadus.

KonnokBuym Ne5

1. Knaccudukauusa cnekrparnbHbix MeToaoB. CnekTparbHble XapakTepUCTUKN U LLKana 3NeKTpoOMarHUTHbIX BOJH.
2. OMUWCCUOHHBIN CnekTpanbHbIN aHann3. ATOMHbIE CNeKTPbl. KayeCcTBEHHbIV U KONMMYECTBEHHbIV AMUCCUOHHbIN
aHanus.

3. NMnameHHas hoToMETPUA 1 ee NpUMeHeHne B chapmauun.

4. MonekynsipHas abcopbuunoHHas cnekTpockonus. OnTuyeckas NOTHOCTb M CBETOMNPOMNYCKaHWe.

5. 3akoHbl cBeTonornoweHms. MonspHbein K0OaprUMEHT nornoLieHns. AGAUTUBHOCTb ONTUYECKON NTOTHOCTW.
6. MeToabl abcopbunoHHOro aHanmsa. PoTomeTpus 1 cnekTpooTomMeTpurs. AHaANM3 MHOTOKOMMOHEHTHBLIX CUCTEM.
7. HdpakpacHas cnektpockonus. CTPYKTYPHO-rpynnoBON U KONMMYECTBEHHbIN aHann3 opraHU4eckux un
HeopraHudeckux BewecTs no UK cnektpam.

8. AToMHO-abcopbunoHHbIN aHanu3. AnnapaTypa. KonmyecTBeHHbIn aTOMHO-abCopOLIMOHHbIN aHanms.

KonnokBuym Ne6



. AnekTpoxmMmyeckme mMeTtodbl aHanm3a. Knaccudukaumsa anekTpoxXmMmmnyeckmx MeToaoB.

. ObpaTnmble 1 HeobpaTNMble ANEKTPOXNMUYECKME CUCTEMBI.

. MoHcenekTnBHbIE anekTpoapbl.

. Mpsimas noHomeTpus.

. MoTeHunomeTpuyeckoe TUTpPOBaHME.

. CYLLHOCTb KYyNTOHOMETPMU NPK NOCTOSIHHOM NoTeHuunane. KynoHomeTpruyeckoe TUTPOBaHWE.
. Bugbl BOnbTamnepomeTpun. AMNepomMeTpryeckoe TUTPOBaHME.

. AkcTpakumsi. OCHOBHbIE MOHATUS.

. DKCTpaKUMOHHOEe paBHoBecKe. 3akoH pacnpeaeneHus HepHerta-Lvnoea.

10. KoHuEeHTprpoBaHME MUKPOKONNYECTB S1IEMEHTOB SKCTPaKLMOHHLIMW METOAAMM.
11. BblaeneHne anemMeHToB MeToAaMm 3KCTpakLumMm B papmaLeBTUYECKOM aHanmse.

©O© 00 NOOThhWN -

MepeyeHb 3apaHun ANs KOHTPOSbHbIX paboT (2 paboTbl ANA TeKywen aTTecTauum
oby4awLwmxcs):
KOHTPOJIbHAA PABOTA Ne1

1. KakoBa pacTBOpMMOCTb OKcaraTa KarbLusi, ECfn ero KOHCTaHTa pacTBOPMMOCTU paBHa 2,29-109?
(KOHKYpUMPYIOLLMMUK peakunsamu npeHebpeyb).

2. Kak nameHuTca monsgpHas KoHUeHTpauusa nogmaa cepebpa, ecnu K ero HacblLeHHOMY pacTBopy npmbasuTb
noama kanust go koHueHtpauum c(Kl)=1,5-10-% monb/am3. KoHcTaHTa pacTBopuMoCTy noanaa cepebpa pasHa
9,98-1017.

3. Kakasi macca BaCrO4 copgepxutcsi B 200 cm® HachILLLEHHOrO pacTBOpa 3TOW COMK, ECININ KOHCTaHTa
pactBopumMocTu ee npu 25 °C pasHa 2,4-1010?

4. Kakyto maccy nupuTta, cogepxatero okono 30% cepbl, HYKHO B3ATb ANnsl aHanmaa, 4tobbl nonyumts 0,3 1
ocagka BaS04?

5. Ckonbko munnunuTpoB 10%-Horo pacteopa HUTpaTa cepebpa HeobXo0AMMO A1is OcaxaeHus xnopuga cepebpa
13 100,00 cm® 0,01 M pacTBopa CONAAHOW KUCMNOThI?

6. Obpasey coaepxuT NpmbnuanTensHo 2% cynbdaTa kanua n 5% HutpaTa kanus. PaccuntaTe Maccy HaBeCcKM
obpasua, Heobxogumyto ans nonydexms 0,3 r KCIO4.

7. Ckonbko rpammoB Na:HPO4-12H20 Tpebyetca anst npurotoenenusa 1 nutpa 10%-Horo pacteopa, ecnm
MAOTHOCTb Takoro pacteopa pasHa 1,09 r/cm3?

8. PaccuutanTte pH 0,01 M pacTtBopa yKCYCHOW KUCMOThI.

9. Paccuutarite pH 0,20 M pacTtBopa xnopuga aMMOHMS.

10. Boiuncnutb pH pacteopa, cogepxattero 0,10 monb/am? ykcycHow kucnoTel 1 0,20 monb/gme auetaTa HaTpus.
11. Paccuutatb, kak namenntca pH, ecnu k 1 nutpy 6ydepHoro pactesopa, cocrosiwiero n3 0,03 M mypaBbUHOW
kucnoTbl 1 0,06 M bopmmaTta kanus, 0o6asutb 1,5-10-3 Monb CONSIHOW KMCMNOThI.

12. Bbluncnutb MONSPHYIO KOHUeHTpauuo n Tutp pacteopa HCI, ecnu Ha TutposaHue 0,4217 r Na2COs
nspacxogosaHo 17,50 cm3 3ToMN KUCMOTHI.

13. Ha TutpoBaHue pacteopa, cogepxatlero 2,2525 r NaOH, uspacxonoeaHo 20,05 cm2 pactBopa consiHon
kucnoTbl ¢ TuTpom no KOH pasHbiM 0,03885 r/cm3. Bblumcnutb maccoByto gonto (%) ruapokcmaa HaTpus B
obpasue.

14. Yepes 20,00 cm3 pacTtBopa HCI, Tutp koToporo paeeH 0,007860 r/cm3, Obino nponyLeHo HekoTopoe
konm4yecTBo raszoobpasHoro NHs. N36biTok HCI oTTutpoBanm 6,30 cm® pacteopa NaOH, 1,00 cm® koToporo
akBmBaneHTeH 1,025 cm® pactBopa HCI (monpasoyHbil koaghghuyueHm K KoHueHmpauyuu). Onpeaennts Maccy
amMmmMuaka, nornoweHHoro pacteopom HCI.

KOHTPOJIbHAA PABOTA Ne 2

1. PaccuutaTb koHUeHTpauuto Fe3* (Mr/am3) n MonsipHbIi ko3hULIMEHT CBETOMOTMOLLEHNS (£) NO CrieayloLwum
OaHHBIM CMEeKTPOOTOMETPUYECKOrO ONpeaeneHns: ToNLWMHa CBeToNornoLwarLero cnos |=2 cm; ontuyeckue
nnotHoctn (D) ctaHgapTHOro u uccnegyemoro pactsopa pasHbl 0,28 1 0,46 COOTBETCTBEHHO; KOHLIEHTpaLUuA
cTaHgapTHoro pacteopa C=2,00 mr/gme.

2. U3 HaBecku cTtanu maccon 0,2542 r nocne cooteeTcTBYyOLLEN 06paboTkm nony4unu 100 cm® pacteopa,
cofepXallero AMMeTUNrnnokcumat Hukens. OnTuyeckas MIOTHOCTb 3TOr0 pacTBopa OTHOCUTENBHO pacTBopa
cpaBHeHns paBHa 0,44. [1ns nocTpoeHusi rpafyvpoBOYHOro rpadurka B3snm Tpu cTaHgapTHBIX pacTeopa ¢
copepxaHuem 8,00; 10,00 1 12,00 Mr Hukensa B 100 cm® 1 NOMyYnnm B TEX Xe YCIOBUSIX OTHOCUTESIbHbIE
onTtuyeckme nnotHoctn 0,24; 0,46 n 0,71 cOOTBETCTBEHHO. BbIYMCNNTL MacCcoBYIO OO HUKENS B cTanu

3. Bbiumcnute noteHuman megHoro anektpoda B pactsope 0,01 M no xnopuay meaum n 0,01 M no cynedaty meam
npm 25 °C.

4. B ctaHgapTHbix pactBopax NaF 6binm namepeHbl anekTpogHble noTeHumarnsl TOPMACENEKTMBHOIO anekTpoaa
OTHOCUTENBLHO XNopuacepedpSHHOIo ANEKTPOAA M NOMyYeHbl Creayowmne AaHHbIE:

C, monb/am® 0, 0,0 0,00 0,000 0,0000
-E, mB 10 140 190 230 275



Mccnegyemblin pacTBop, codepkalumin ptopua-moH, oobemom 10,00 cm® pasbasunu Bogon oo 50,0 cm3 u
N3MepUNn aNeKTpPoaHbIA NoTeHuman prtopuacenektuBHoro anekrtpoga Ex=- 210 mB. OnpegenuTb KOHLEHTPaLMIO
dhTOopUA-NoHa B nccrneayemMoM pacteope

5. Belumcnnte maccoByto aonto (%) KOMNOHEHTOB ra3oBON CMECH MO CneayrLnM AaHHbIM:

KoMnoHeHT MponaH BytaH MeHTaH LinknorekcaH
cMmecu
S, Mm2 175 203 182 35

6. LUnprHa ocHoBaHMs1 XxpomaTtorpaguyeckoro nuka ataHona cocraenseT 20 MM. Y1Mcno TeopeTuyecknx Tapenok
ONs 3TaHona Ha gaHHOM KornoHke paBHo 2000. CkopocTb ABWXKeHUsT neHTbl camonucua 1200 mm/y. Belumcnntb
BPEMS yAepXXMBaHMs aTaHorna (B MUHyTax).

OnuncaHne TexHonormm npoeeneHuna Konnokenyma v KOHTpOJ'IbHOVI paGOTbI

OueHka 3HaHUI, yMEHUI N HaBbIKOB, XapakTepuaytoLas atansl OPMUPOBaAHUSA KOMMNETEHLNI B
pamKax n3y4yeHns ANCUUNInHbI OCYLLECTBNSAETCA B XO4e TeKyLlen aTTecTauuu.

Tekywasn atTecrtaums NpoBoANTCA B COOTBETCTBMM C [1oNoXeHNeM O TekyLlen atTectauum
obyyatoLmxca no nporpaMmmam BbicLlero obpasoBaHmsa BopoHeXCKOro rocyaapCTBEHHOMO
yHMBepcuTeTa. Tekylasa atrectauma NnpoBoauTcsa B opmax: YCTHOro onpoca (KOmnnoKkBuyMbl);
NMCbMEHHLIX paboT (TabopaTtopHble paboTbl U KOHTPONbHLIE PaboThl). Kputepmnn oueHnBaHmns
npuBeaeHbl HXe.

Bunet obyvatownincsa BoibupaeT 13 Yncna NpeanoXeHHbIX 1 nepen OTBETOM eMy
npeaocTaBnseTca BpemMs 4515 NoArotoBku, 06bi4HO 40-45 muH. Mocne Toro, Kak CTyAeHT OTBETUI Ha
BOMpockl buneTta, npenogasaTenb MMeEET NPaBo 3a4aTh AOMNONMHUTENbHbIE U YTOYHSIHOLLME BOMNPOCHI,
KOTOpble A0MKHbI ObITb CBA3aHbI C BONpocaMu buneTa.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHWIA (MNW LWKanbl U KPUTEPUM OLIEHMBAHUS)

,uﬂﬂ OLueHnBaHUA pe3ynbTaToB TeKyLLI,eIZ ycneBaemMoCT UCNOJIb3YETCA LWKana: «3a4TeHO», «He
3a4YTEHOY.

OueHka Kputepum oueHok

3aymeHo lNpu cOaye KonnokeuyMo8 nosiHoe coomeemcmeue omeema obyJyarou,e2ocs
6a3080My ypOBHIO 0C80EHUST He0bxoOumoUli komnemeHyuu. lNpu peweHuu
3adaHull KOHMPOosbHOU pabombi MPOOeMOHCMPUPOBaHO 3HAHUE
meopemuyecKux 0CHO8 OUCYUMNIIUHbI, yMeHUe NPUMEHSIMb meopemuyeckue
3HaHus 0ns peweHus npakmu4yeckux 3adau.

He 3aumeHo lMpu cdaye Konnoksuyma HeydosemeopumesibHOe coomeemecmaue omeema
obyyaroweaocs 6a3080My ypPOBHIO 0CBOEHUSI He0bxodumoul Komnemeryuu. lpu
peweHuu 3adaHuli KOHMPOIbHOU pabombl cmydeHm GeMoHCmpupyem
omcymcmeue 3HaHUll meopemuyYecKUX 0CHO8 OUCUUMNIIUHbI, OH HE MOXem
rpUMeHUMb NoJly4eHHblE meopemuyeckue 3HaHus Onsl pelweHus 3adauy.

MepeyeHb 3ag4aHnn ONA TeCTUPOBAHUA:
1) 3apaHusa 3akpbITOro TMna
Kputepuu oueHMBaHus:

1 6ann — yka3aH BepHbIA OTBET;
0 6annoB — yka3aH HeBepHbIN OTBET, B TOM YUCIIe YaCTUYHO.

1. YTo Ha3bIBaeTcsA aHanUTU4Yeckom npo6on?

1) npo6a nekapcTBeHHOro pactutensHoro cbipbsi (JIPC), Bolaensiemasi u3 o6beanHeHHOM Npobbl 1
npeaHasHadeHHas ons opMUpoBaHMsa aHanUTUYeckux npob

2) yactb aHanusupyemoro JIPC, otpaxarowiasn ero ka4ecTtso

3) MuHMManbHoe konuvecto Npobbl JIPC, oTobpaHHOE 13 KaxXaom eanHULbI NPoayKLnm

2. PeakTuBbI ANnA onpeaeneHnsa BOCCTaHaBNMUBAOLWMX BeLLeCTB B BoAe ANl UHbEKLUN:
1) pacTBOp NepmaHraHaTa Kanuvs, pasbaBneHHasa cepHas KMcrnoTa

2) pacTBOp nepMaHraHaTa kanusi, pasbaenexHHasa HCI

3) pacTBOp NepMaHraHaTa kanusi, pasbaerneHHasi a3oTHasl kucrorta



4) pacTBOp NepMaHraHaTta kanusi, KOHLEeHTPMPOBaHHas cepHas KucroTa.

3. ®apmakonenHbIn METOA KONMMYECTBEHHOrO onpeaernieHnA nepokcuaa (nepekucu) Bogopoaa:
1) nogomeTpus

2) apreHTOMETPUSA

3) nepMmaHraHaTomeTpusa

4) KOMMNEKCOHOMETPUS.

4. lNMpwu onpeaeneHun Kanbuma B obpasue kapboHaTa Kanbuus HaBecky CaCO; pactBopsitot B 2 M HCI,
noHbl Ca?* ocaxpgaloT B Buae okcanata. Ocagok oTunbTPOBLIBaOT, NPOMbLIBAIOT M NpokanueatoT. Mpu
3TOM Obpa3yeTcsa okcupa Kanbuusi. Kakoe coeguHeHue aBnsaeTca ocaxaaemon cpopmon?

1) CaCOs; 2)CaClz; 3) Ca?*; 4) CaC.04; 5)CaO.

5. BbibepuTe BepHbie YCNOBUA OCAXAEHUA KPYNMHOKPUCTANSIM4eCKUX OCaaKoB

1) MeaneHHoe ocaxaeHue U3 ropsumx pasbéaBneHHbIX PAaCTBOPOB NpU NnepemMelnBaHnN

2) meaneHHoe ocaxAeHue M3 XONOoAHbIX KOHLLEHTPUPOBaHHbLIX PacTBOPOB

3) BbICTpOE OCaxaeHne UX ropsyYnx KOHLEHTPUPOBaHHbLIX PacTBOPOB pa3baBrneHHbIM pacTBOPOM OcaguTens npu
nepemMeLLMBaHnm

4) MeaneHHoe ocaxaeHve 13 ropsynx pasdaBneHHbIX PpacTBOPOB KOHLEHTPMPOBAHHBIM PACTBOPOM OCaaMTens.

6. YTo M3 NnepevYncneHHoOro HeBepHo?

1) ocaxxpaemas popma gormkHa o6nagaTb xopoluen pacTBOPMMOCTLIO B BOAE;

2) ocaxxgaemas ¢popma AOJKHa 06s13aTeNIbHO MMeTb NOCTOSIHHbIN COCTaB U He U3BMEHATBLCA NpU
npoKanuBaHuu;

3) onTMmanbHasa macca Nérkux amopdHbIX 0CaAKoB NPW rPaBMMETPUYECKUX ONPEAENEHUSIX MEHbLUE, YEM
TSKENbIX KPUCTANMMYECKUX;

4) MmonsipHas macca rpaBumeTpu4eckon opmbl 4OIMKHA BblTb Kak MOXHO GonbLuel;

5) maccoBas pons onpeaensieMoro afyieMeHTa B rpaBuMeTpuyeckon dpopme AoImkHa 6bITb Kak MOXHO
Gonbluen.

7. Onsa Toro 4To6b1 06pazoBancs KPynHOKpUcTannuyeckuin ocafgok, Heobxoaumo:

1) ocaxgeHune npoBoauTb 06s3aTenbHO Ha xonoay;

2) nob6aBnATbL ocaguTenb MeANIeHHO;

3) BeCcTu ocaxaeHue u3 KOHLEHTPUPOBAHHbBIX PAaCTBOPOB;

4) po6aBnNATL B pacTBOp BellecTBa, yBenM4nBarLMe pacTBOPMMOCTb ManopacTBOPUMOro 3NeKTPonuTa;
5) no6aBnaTb BeCb ocaauTenb cpasdy OAHOMOMEHTHO.

8. ®akTopbl, BNUAIOLME Ha BENIMYMHY CKa4yKa TUTPOBAHUSA CUITbHbIX NPOTOSNUTOB:
1) KOHUEHTPaLWsS UCMNOMb3yeMbIX PacTBOPOB

2) cyna anekTponuTa

3) TemnepaTtypa

4) BCe Bbllle NepevyncrneHHoe.

9. TouHylo HaBecKy obpasua, cogepxailiero NaCl, pactBopunu B Boge, nonyums 100,0 mn pacteopa. K
10,00 mn 3aToro pactBopa fob6aBunu TouyHbiM 06bEM 0,1000 M AgNO:. HenpopearnpoBsasLimnin HUTpaT
cepebpa ortutposanu 0,1000 M NH.SCN. BiGepuTte psa, B KOTOPOM NpuBeAeHbI BEPHbIE XapaKTepPUCTUKMN
OMUCAHHOrO Bbille TUTPUMETPUYECKOro onpeaeneHus

1) ocagutenbHoe / npsamoe / MeTo NMNeTUPOBaHMS;

2) KUCNOTHO-OCHOBHOE / 06paTHOE / MeTo OTAENbHbLIX HABECOK,;

3) ocaguTenbHoe / o6paTHOe / MeToA NMNEeTUPOBaHUS;

4) KOMMIEKCOMETPUYECKOE / KOCBEHHOE / METO OTAENbHbLIX HABECOK,;

5) ocagutenbHoe / TUTPOBaHWE 3amecTuTens / MeToa NMNEeTUPOBAHUS.

10. Kakne nepBuUYHbIe CTaHAApPTHbIE BellecTBa MOTyT ObITb UCMOJNb30BaHbI ANsi CTaHAAPTU3auumn
pacTtBopa HCI?
1) H2C204-2H20 ; 2) Na.COs; 3) NazC20y; 4) CsHsCOOH,; 5) NazB407-10H.0

11. K10 mn 0,1 M pacTBOpa BewecTBa go6aBnatoT 1 kanno 1% aTaHonbHOro pacteBopa deHondTanenHa.
B pacTBopax Kakux BeleCTB MNpuU 3TOM NPOU3ONAET NOsIBIIEHME OKPaCcKu?
1) Na2COs; 2) NaH2POs4; 3) NasPOjs; 4) NH4CI; 5) NaCl.

12. K n3nko-xummnyeckum metogam KonmvyecteeHHoro aHanu3sa JIPC otHocATcs:



1) pecbpakTomeTpus

2) KOMMJIEKCOHOMETPUS
3) cnekTpochoTOMETPUA
4) xpomaTtorpadcus

13. PasgeneHune BelwecTB NPU UCNOJNb30OBaHMN MeTOAa ra3o-XMAKOCTHOM XpomMaTorpacdum npomcxoauT 3a
CcYeT pa3HOW CKOPOCTU ABUXKEHWSA BellecTB B KONOHKe. YTo AaBnsieTcs noaBuXKHOW da3omn npu aTom?

1) TBepabii HocUTeENb

2) OpraHun4yeckuin pacTBopuTESb

3) Boga

4) Xngkne casbl

5) Ma3-HocuTtenb

14. BenuuuHy «BbICOTa, 3KBUBaNeHTHas TeopeTUYEeCKON Tapenke» o6o3Ha4valoT B chopMyrnax Kak:
1N 2)H
3)Rs 4) a

15. OcCHOBHOE ypaBHeHMe Onsi KUHETUYECKOMN Teopumn xpomartorpacuum:
1) H=A+B+CU

2) H=AU+B+C/U

3) H=A+BU+C/U

4) H=A+B/U+CU

16. deTeKkTOpbl B ra30BOoM Xpomartorpacdum nogpasgensorcs Ha:

1) aNEeKTPOXMMUYECKMNE N XUMUYECKNE

2) yHMBepcanbHble U CeneKTUBHbIE

3) ¢ ncnonb3oBaHWEM ra3a-HocuTensi u 6e3 Mcnonb3oBaHuUs ra3a-HoOCUTENS
4) NpocTbl€ U CNOXHbIE

17. CneKTpanbHbIA aHanus3 - 3To

1) onpepeneHne arperaTtHOro COCTOSIHUS BELLECTBA MO €ro CNeKkTpy

2) meToA onpeaeneHUs XMMMYECKOro coctaBa BellecTBa No ero CNekTpy
3) aHanua cBowcTBa NPU3Mbl UM AU PaKLUMOHHON peLLeTKu

4) meToa onpeAeneHns Buaa U3ny4eHust no TMny cnekrpa

18. insA BbIOOpa aHaNUTU4YeCKON ASNIMHbI BOJIHbI NPU (POTOMETPUUYECKUX N3MEpPEeHUsIX NpeaBapuUTesibHO
CTPOSAIT KPUBYIO CBETOMOINOLWEHUs, KoTopasi NnpeacTaBrnsieT cobon:
1) N'padmk 3aBUCMMOCTM ONTUYECKOM NJIOTHOCTU pacTBoOpa OT AJNIMHbI BOJIHbI NajaroLwero ceeta

2) M'padmk 3aBUCMMOCTIN ONTUYECKOIN MIIOTHOCTM pacTBopa OT KOHLIEHTPaLUM OKpaLleHHOro pacTeopa.
3) Mpadmk 3aBUCMMOCTU MHTEHCUBHOCTM CBETOBOrO MOTOKA OT TOMLLMHBI MOrMOLLAOLLIEro Cos.

4) I'pacunk 3aBUCUMOCTM OMNTUYECKON MITOTHOCTY pacTBopa OT TOSLLMHbI MOrMOLWAoLLErO CIIOS.

5) Mpadmk 3aBUCMMOCTI ONTUYECKOMN NNIOTHOCTM pacTBopa OT KOHLIEHTpaLuuM pacTeopa.

19. BbibepuTe npaBuiibHOe COOTHOLUEHUE

1) A=lg (lo/1)
2) T =loll

3) e= - Ig (Io/1)
4) A = e-lo/l

20. 1nA KONM4YeCTBEHHOro onpegeneHusa rmapokKkcunaa Kkanumsa Bbl6paH mMeTo4 NOTEHUUOMETPUYeCKoro
TUTPOBaAHMUA. TO‘le SKBUBArNeHTHOCTU B 3TOM MeTOoAe onpeaensaoT No pe3KoMy U3aMeHeHUHo:

1) HanpsikeHuns

2) OudbpysHoro Toka

3) NiHTeHcuBHOCTM chriyopecueHumnm
4) AnekTpoaBUXYLUEN CUNbI

5) Cunbl Toka

21. MoTeHUMoMeTpUUECKUA MeToa onpeaeneHus pH kak Hanbonee yHMBepcarnbHbIA 3aHECEH B
FocypapcTBeHHyo hapmakonetro. Kakon U3 anekTpoaoB UCMONb3YHOT KaK 3NeKTpoa cpaBHeHUNA?

1) CTeknsHHbIN



2) XUHIMAPOHHbIN

3) MeaHbIn

4) BogopogHbin

5) HacbliWweHHbIN KanomenbHbIN

Kntoum k Tecty

OlNK-1.2
Bonpocbl 1 2 3 4 5 6 7 8
OTBeThI 2 1 3 4 1 1,2,5 2,4 4
Bonpocbl 9 10 11 12 13 14 15 16
OTBETHI 3 2,3,5 1,3 3,4 5 2 4 2
Bonpocsbl 17 18 19 20 21
OTBETHI 2 1 1 4 5

2) 3agaHusa OTKpbLITOro Tuna

Kputepuu oueHuBaHus:
1 6ann — ykasaH BepHbI/ OTBeT;
0 6annoB — yka3aH HeBepHbIN OTBET, B TOM YUCIIe YaCTUYHO.

1. Ha kakue meToabl noapaspensieTca rpaBumMeTpua?
OTBeT: METOAbl OCAXAEHMS U OTFOHKU

2. Kakumun cBomcTBaMu gosmkHa obnapgartb ocaxgaemasi oopma?
OTBeT: 06ragaTe Manowm pacTBOPMMOCTbLO, NErKO (hUNbTPOBATLCA M NOSIHOCTLIO NEPEXOAUTDL B
rpaBMMeTpUYECKyto oopmy.

3. Yto Takoe coneBom 3achdekT B rpaBuMeTpUn?
OTBeT: yBenMyeHne pacTBOPUMOCTM OCaZKa 3a CHET YBENMYEHNS] MIOHHOW CUIbl pacTBoOpa

4. [lanTe NOHATUE CKayKa TUTPOBaHMUA.
OTBeT: peskoe n3MeHeHue pH pacTBopa OT COCTOSAHMSA, Koraa pacTBop HegoTutposaH Ha 0,1 % ot obbema
TUTpaHTa B TOYKE SKBMBANEHTHOCTU, JO COCTOSIHUSA, KOrAa pacTBOP NEPETUTPOBAH Ha TY Xe BEITUYMHY.

5. Yto TaKkoe ctaHAapTM3auua pacTteBopa?
OTBeT: YCTaHOBMEHNE €0 TOYHOM KOHLIEHTPaLUN

6. NMepeuncnute TpeboBaHus, NnpeabABNsieMble K KUCITOTHO-OCHOBHbIM MHAUKaTOpaM.

OTBeT: NHANKATOP AOIMKEH ObITb YyBCTBUTENEH K MMHUMANbHOMY KONNYECTBY A00aBMSAEMbIX CUMbHBLIX KUCNOT Unx
LLiernoYyen; paBHOBECUE MEXAY PasfnMyHO OKpaLleHHbIMU MOHU3NPOBaHHOW U HEUMOHM3UPOBAHHOW popMamu
MHAMKaTopa AOSMKHO yCTaHaBnmBaTbCs ObICTPO; MHTepBan nepexona OKpackvu UHAMKaTopa He AOmKeH ObiTb
GonbLUnM.

7. B yem pasnuuue rasoxuakoctHou (IMKX) n rasoaacopoumonHon (FAX) xpomaTtorpadun?
OtBeT: B TAX copbeHT — TBepapIn, a B [PKX — xngkui

8. InA Konu4YyecTBEHHOro onpeAerieHnsa aTaHona 6bIN1 UCNONb30BaH MeToA ra3oBoMr XxpomaTtorpadum.
Kakon napameTp npu 3TOM U3aMepsaroT?
OTBeT: BbicoTa 1 nnowaabs xpomatorpacgmyeckoro nuka

9. YkaxuTe, B KAKOM BapuaHTe XpomaTorpadmm MOXHO NMOJy4YnTb BC€ KOMNOHEHTbI B YACTOM Bupge?
OTBeT: NPOSIBUTENBLHON (IMHOEHTHOMN)

10. YyBcTBMTENBLHOCTL (POTOMETPMUUYECKOWN peakumumn onpeaenseTca BeIMYMHON MONSAPHOro
KoaddmLmeHTa cBeTonornoleHns. YkasaTb akTopbl, OT KOTOPbIX OH 3aBUCHT.
OtBeT: OT npmpoapl BellecTsa

11. Kak Ha3biBaeTCA CNeKTpP, COCTOALWMNMN U3 OTAENbHbIX PE3KO 0YepPUYEeHHbIX LBEeTHbIX JIMHUN, OTAENEeHHbIX
ApYyr oT Apyra LWWAPOKMMU TEMHbIMU NPOMEXyTKam?
OTBeT: NMHen4aTbiM



12. B kakoM gmnanasoHe naget nornowieHne ceeta B poToMeTpMYECKOM aHanuse?
OTBeT: B BanmMon obnacTtu cnekrpa

13. YKaxute (pU3NKO-XMMUYECKUIA METOA aHarm3a, OCHOBaHHbLIA Ha U3MePEeHUN U3MeHsIoLLelCcA B
pe3ynbTaTe XMMUYECKOW peaKkLun afieKTPOonpoBOAMMOCTMY UCCeayeMbIX PacTBOPOB.
OtBeT: KoHaykTOoMeTpus

14. YKkaxute meToa, OCHOBAHHbIA Ha U3MEPEeHUN KoNn4YecTBa 3NeKTpu4ecTBa, U3pacxogoBaHHOIO Ha
3NEeKTPONIN3 onpeaenieHHOro KONMYecTBa BelecTBa.
OT1BeT: KynoHomeTpusi

15. B yem oTnnyMe NpAMbIX U KOCBEHHbIX INIEKTPOXMMUYECKUX METOAOB aHanm3a?

OTBeT: B NpsIMbIX METOAAX UCMOMb3YyeTCs 3aBUCMMOCTb aHaNMTUYECKOro CUrHana ot KOHUEeHTpauum
3) PacueTHble 3agayu

Kputepuu oueHnBaHus:

1 6ann — ykasaH BepHbIN OTBET;
0 6annoB — yka3aH HeBepHbIN OTBET, B TOM YUCIIe YaCTUYHO.

1) B 500 cm® pactBopa cogepxutcsa 10,8214 r Na,COs; (x4). Ha TutposaHnue 25,00 cm® aToro pacteopa
uspacxogoBaHo 22,60 cm® pacteopa HCl. Onpegenute MONSIPHYIO KOHLEHTpaLuMIo U TUTp pacteopa HCI.
PeweHue:

YpaBHeHue peakumm: Na2COsz + HCIl = 2NaCl + CO:2 + H:0.

1) Onpegensiem, kakas macca Na.COs cogepxutcsa B 1000 cm3 pactBopa:

B 500 cm® copepxutca 10,8214 r Na2COs

B 1000 cm?® coagepxutcs x r Na2COs

. 1082141000
500

2) Bblumcnsem MONeKynspHylo KOHLEeHTpaumio aksmBaneHToB pacteopa Na2COs:

C(1/2 Na,CO,) = —MNa,CO;)
M (1/2 Na,CO,)

21,6428

52,99
3) Bbluncnsiem monekynsipHyto KoHUueHTpaumio pacteopa HCI:
C(HC) = C(1/2 Na,CO0,)-V (Na,C0,)
V (HCI)

r=216428 r.

C(l/2 Na,CO,) = monb/1 = 0,4084 momb/7 .

0,4084 - 25
22,60
4) Bblumcngem tutp pactsopa HCI:

T(HCD = C(HCIl)O-OI\él (HCI)

C(HCI) = Monb/1 = 04517 Monb/1 .

T(HCI) = 04517 - 36,46 r/em® = 0,01647 r/em®.

OTBeT: C(HCI)=0,4517 monb/n; T(HCI)=0,01647 r/icm3.

2) PaccuuTaTtb KOHUeHTpauuio Mg?* (Mr/am®) n MonsapHbIA koadpUUNEHT cBeTonornoLeHus (&) no
cnegyroWMUM faHHbIM CNEeKTPoPOoTOMETPUUYECKOro onpeaerieHnA: TomnwWuHa ceeTonornouwatouiero cnos | =
3 cm; onTuyeckas nnoTHocTb (D) ctaHAapTHOro U uccnegyemMoro pacrtesopa pasHbi 0,41 n 0,60
COOTBETCTBEHHO; KOHLeHTpaLusa cTaHgapTHoro pacteopa C=5,00 mr/gm®.

PeweHne:

1) Paccumtaem MOMSIpHYH KOHLIEHTpaLMIO CTaHAapTHOrO pacTBopa:



C(Mg*) _5,00-10~° r/aw’

C M 2+ —
v (Mg™) M(Mg) 24,31 r/moms

=21-10"* moms/am*

2) Mo 3akoHy byrepa-JlambepTta-bepa Haxoanm BENUYMHY MONSIPHOIO KO3adhpmLmeHTa CBETOMOITOLWEHNS €:

D
&E=——
C-l
0,41
E =
21-107* mons/mm® -3 cm

=651 am3-cmi-monbl.

3) C yyeTOoM ONTMYECKOW MAOTHOCTM MCCNeayeMOoro pactTsopa Haxoanm ero MOMSIPHYI0 KOHLEHTpaLuio:
2+y _ D
Cw(Mg™) = 1

0,60

3 — ) =31-10"* monb/gm3.
651aM° -cM - MOJIB - 3CM

CM (Mgz+) =

4) PaccunTtaeM KoHUeHTpauuto Mg?* (mr/gms):

C(Mg*) =C,,(Mg*")-M(Mg)

C(Mg*)=31-10"* moms/mm° - 24,31 r/moms = 7,54 mr/nm°
OTBeT: C(Mg?*)=7,54 mr/gm3; €=651 am3-cm1-monb™.

,uﬂﬂ oueHnBaHUA pe3ynbTaToB TECTUPOBAHUA UCMOJIb3YETCA LWKana: «3a4TeHO», «He 3a4TEeHO».

OueHka KpuTtepuu oueHokK
3aymeHo 70 % u 6ornee npasusibHbIX OMEEeMmo8
He 3aymeHo MeHee 70% nipasuribHbIX omeemos

20.2 NpomexyToyHasa aTrectauus

ﬂpomemyTquaﬂ arrecrtaumna no agucuuniimHe ocyuwectBndetcaA C MNoOMOLWbio  crneayrLlimnx
OLEHOYHbIX CpencTB: BONPOCHI K 3a4eTy, BONPOCHI K 3K3aMeHY, TECTbI.

MpomexxyToyHas aTTecTauus No AMCUUnnHe B 3 CEMeCTpe OCYLLECTBIIAETCS C NOMOLLIbIO
crneayoLmxX OLEeHOYHbIX CpeacTB:

CobecedosaHue rno bunemam K 3a4emy

lNMepeyeHb BONPOCOB K 3a4eTy:
1. NpegMeT 1 3agayn aHanUMTUYEeCcKon XuMmnn. Buabl 1 06beKTbl aHanun3a
2. DTanbl ICTOPUYECKOTO Pas3BMUTUSA N 3HAYEHNE aHANMUTUYECKOM XUMUN AN pelleHns npobnem dapmaumu.
dapmaLeBTUYECKUN aHanms.
3. MeToabl aHaNUTUYECKON XMMUKU U X Knaccudumkaums.
4. TOYHOCTb, YYBCTBUTENBHOCTbL, 3KCMPECCHOCTb U N36MpaTenbHOCTb aHaNMTUYECKOro onpeaeneHuns.
5. Obwasa cxema aHanMTU4eCcKoro onpeaeneHus.
6. CuctemaTuyeckue, criydamHble 1 rpyoble OLWMOKM XMMUYECKOro aHanmn3a. CTaTUCTUYECKMe XapakTepUCTUKM
crnyyanHbIX owmnbok. PacyeT pesynbTaTtoB aHanusa.
7. XuMunyeckoe paBHOBECHE 1 3aKOH AeNcTBUS Macc. PakTopbl, BAUSOLWMNE HA XMMUYECKOE paBHOBECHE:
TemnepaTypa, MOHHas cuna pactesopa, KOMMNIekcoobpasoBaHWe, OKUCITUTENBHO-BOCCTAHOBUTENbHbLIE peakumm,
obpasoBaHmne ManopacTBOPUMbIX COEANHEHNIA.
8.Cnocobbl BblpaxeHus KOHLIEHTpaL i pacTBopoB. VloHHas cuna pacTtBopoB. KOHKypupyloLme peakLmu,
Ko3apbmLMeHT NoBOYHON peakuuu.
9.TepmognHammnyeckas, KOHLLEHTPaLNOHHAs U YCNOBHAs KOHCTaHTbl pABHOBECUS, X B3aMMOCBSI3b.



10. Knaccudmkaums MeETOA0B Ka4eCTBEHHOMO aHanmsa. AHanuMTuyYeckue peakumm nu peareHTtbl, UCMofb3yeMble B
KayeCTBEHHOM aHanu3e (cneunduveckune, CENEeKTUBHbIE, FPYNMOBLIE).

11. Vicnonb3oBaHWe Ka4yeCTBEHHOro aHanusa B (pbapmaunn. KayecTBeHHbIV aHann3 KaTMOHOB N aHUOHOB.
AHanuTnyeckas knaccudukaumsa KaTMoHoB no rpynnam. KucnotHo-ocHoBHas knaccndukaums KaTMOHOB No
rpynnam. AHanuTuyeckue peakumm KaTMOHOB pasfnnyHbIX aHaNUTUYEeCKUX rpynmn.

12. KayeCTBeHHbI aHan13 aHMOHOB. AHanUTU4eckas knaccudukaLms aHMOHOB No rpynnam (No cnocobHOCTU K
06pas3oBaHMIo ManopacTBOPUMbIX COEANHEHWUIA, NO OKUCITUTENbHO-BOCCTAHOBUTENbHLIM CBOMCTBAM).
AHanuTuyeckne peakumm aHMOHOB Pa3NUYHbIX aHANUTUYECKMX rpynn.

13. AHanns cmecen KaTMOHOB N aHWOHOB.

14. l'eTeporeHHoe paBHoBecKe. KoHCTaHTa reTeporeHHOro paBHOBECHS.

15. Ycnosusa obpa3oBaHnsi U pacTBOPEHUSA 0CafKkoB: 3dpeKTbl OAHOMMEHHOIO NOHA, MOHHOW CUfbI,
KOHKYPUPYIOLLNX XMMUYECKMX peakumin. BnnsHue pH Ha nonHOTY ocaxaeHus.

16. MexaHn3m 0b6pa3oBaHUs KPUCTANIMYECKMX U aMOpdHbIX 0CafKoB. BnusHue pasnuyHbix akTopoB Ha
CTPYKTYPY M AMCNEPCHOCTb OcajkKa.

17. Ocaxpgaemas n rpaBumeTpuyeckas opma n TpeboBaHus K HUM B aHanuse. PacyeTbl rpaBUMETPUYECKmX
onpeaeneHun.

18. MNpoTonutrnyeckas Teopusi KNCNOT U OCHOBAaHWMN.

19. AsTonpoTonua Bogpl. VloHHoe npounssegeHne BoAbl. KOHCTaHTbl KUCAOTHOCTM M OCHOBHOCTMW.

20. PacyeT pH B pacTtBopax curbHbIX U criabbix MPOTONMTOB, aMdONUTOB, BydEpPHbLIX PacTBOPax.

21. Kpu1Bble KNCMOTHO-OCHOBHOIO TUTPOBaHUA. PacyeT, NOCTpoOeHrEe 1 aHanu3 TUNMUYHBIX KPUBbLIX TUTPOBAHUS
CUINbHOWN 1 cnabor KNCNOTbI LENoYbHO.

22. N'oHHO-XpoMOdopHasa TeOpUM MHOANKATOPOB. MHONKATOPHbIE OLLMGKN.

23. XapaKTepucTuKn TUTPUMETpUYECKoro aHanmnsa. CtaHgapTHble pacTBopbl. TOYKa 3KBMBaANEHTHOCTU 1 KOHEYHas
ToYKka TUTpOoBaHusA. PacueTbl TUTpOBaHMS.

24. PaBHOBecCWe B pacTBOpax KOMMMEKCHbIX coegMHeHMN. DakTopbl, BUAIOLNE HA YCTONYUMBOCTb KOMMIIEKCHBIX
COeauHeHWn: Npupoda noHa MeTanna v nuraHaa, 3apsag, MOHHbIN pagnyc, cpeaa.

25. XenaTtomeTpuyeckoe TUTpOBaHWe. ATUNeHanaMmMHTETpayKCyCcHas KMCnoTa n ee KOMMMeKCbl ¢ MeTannamu.
KpvBble TUTPOBaHMSA, UX pacyeT u NocTpoeHne. BnnsaHue pasnnyHbix )akTOPOB Ha BENUYMHY CKayka Ha KpUBON
TUTPOBaHMWS (YCTONYMBOCTb KOMMIIEKCOHATOB, KOHLIEHTPAaUMa MOHOB MeTarnna 1 KomnmnekcoHa, pH pacteopa).
26. HankaTopbl koMnnekcoHomeTpun. MeTannoxpomMHble MHANKATOPSI.

27. OkcpegmeTpusi. PaBHOBECHbIN OKUCAUTENBHO-BOCCTAHOBUTENbHBIN MOTEHLMAN U KOHCTaHTa paBHOBECUS
peakumn. PacyeT aneKkTpogHoro noTeHumnana nonypeaxkumi.

28. KpuBble TuTpoBaHust okcpeameTpun. Cnocodbl onpeaeneHmns TOUKN SKBMBANEHTHOCTM.

29. MeToabl okcpegMeTpun: NepMaHraHaToOMeTpus, AMXPOMaTOMETPUS, MogomMeTpusi, bpomaToMeTpus.
KayeCcTBEHHbIN XMMUYECKUIA aHanus.

OnucaHune TexHonormm nposeneHnda

MpomexyToyHass atTectaumsi NpoBOAUTCA B COOTBETCTBMM C [MOMOXEHMEM O NPOMEXYTOYHOM
aTTecTauum obyyatoLmnxcs No NnporpaMmMam BbiCLLEro 06pasoBaHus.

KoHTponbHo-u3MepuTernbHble MaTepuanbl NPOMEXYTOYHOW aTTecTauuMn BKIoYalT B cebs
TEOpPEeTMYECKMe BOMPOCHI, MO3BONSIOLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWK, MO3BONSMOLLME
OLIEHUTb CTeNeHb CHOPMMUPOBAHHOCTU YMEHMNA.

TexHornorus npoBegeHmna 3avyeTa BKI4YaeT B cebs:

1. Boigaya 61neToB K 3a4eTy M YUCTbIX JIMCTOB OTBETOB.

2. dukcnpoBaHne BpeMeHN Havana u JoBeAeHne 00 CTYAEHTOB BPEMEHN OKOHYaHMA 3adeTa.

3. OTBeThbl 0byyalLmxca Ha BuneTbl K 3a4eTy B MMCbMEHHOM BuAe C 3anofHEHNEM fIUCTOB OTBETOB.
(Mpwn HeOBXOANMOCTIN B HUX KPOME TEKCA NPUBOASATCS PUCYHKU, CXEMbI, Tabnuupl, AnarpaMmmel).

4. Coop 6mneToB K 3a4eTy U NIMCTOB OTBETOB.

5. NpoBepka NUCTOB OTBETOB.

Bo Bpems 3aveta obydarowmmcsa 3anpellaeTcs pasroBapuBaTtb, XOAUTb MO  ayguTopuw,
Nnonb30BaTbCs COTOBbIMKU TernedoHamu, Lnaprasnkamu, KoHcrnekTamu, ydebHukamu mn gpyron ydebHo-
mMeToaudeckon nutepaTtypon. CTyOeHTbl, HapyliMBLUME MepeyvncleHHble TpeboBaHus, yaanswTca C
3aveTa.

MpomexyToyHas aTTecTauus No gUcCumMnnHe B 4 ceMecTpe OCyLLEeCTBISETCS C NOMOLLbIO
crneayloLmxX OLEeHOYHbIX CpeacTB:



CobecedosaHue no sKk3ameHalyUoHHbIM bunemam

MepeyeHb BONPOCOB K 3K3aMeHY:

MpegomeT v 3agayn aHaNUTUYECKOM XMMUKU. JTarbl ICTOPUYECKOrO pasBUTKS.

MeToabl aHanNUTUYECKON XMMUU U UX Krnaccudukauus.

OG6Llas cxeMa aHanMTUYECKOro onpeaeneHuns.

AKTMBHOCTb, KOA(PULIMEHT aKTUBHOCTMW, MOHHAsi cuna pacTeopa.

TepmoguHamuyeckas, KOHLEHTPaLMOHHas U YCNOBHAsi KOHCTAHTbl PaBHOBECUS, NX B3aUMOCBSA3b.

XapakTepucTuka MetToga TUTpUMeTpu4eckoro aHannsa. CtaHgapTHbIe pacTBOpbI.

Buapl TuTpoBaHus.

3akoH akBMBaneHToB. PacyeTbl B TUTPUMETPUMN.

Teopun KMCNOT M OCHOBaHWIA. [poToNUTUYECKasa TEOPUST KUCITOT U OCHOBaHMWMN.

10 AsTonpoTonus soAel. loHHOEe npousBedeHne Boabl.

11.KoHCTaHTbl KNCFIOTHOCTU U OCHOBHOCTM.

12.Pac4eT pH B pacTBopax CuUsbHbIX NPOTOSNUTOB.

13.Pac4eT pH B pacTtBopax cnabbix NpOTONMTOB.

14.PacyeT pH B pactBopax conen.

15.bydepHbie pactBopbl. PacuyeT pH B 6ydepHbIx pacTBopax.

16.KncnoTHO-OCHOBHbIE NHANKATOPHI.

17.NoHHO-xpoMOopHasa Teopns UHANKATOPOB.

18.NHankaTOpHbIE OLWMOBKN B MPOTONUTOMETPUM.

19.Kpuasi TUTPOBAHUSA CUITbHOW KUCMOTbI CUITbHBIM OCHOBaHUEM.

20.KpvBas TutpoBaHus cnabom KMCnoTbl CUNbHBIM OCHOBaHUEM.

21.PaBHoBecKe B pacTBOpax KOMMIEKCHbIX COeAUHEHNN.

22.XenaTomeTpuyeckoe TUTpOBaHUe.

23.34TA n ee koMnNneKkchbl ¢ MeTannamu.

24.Paboune pacTBopbl U MHAMKATOPbI B KOMMNIIEKCOHOMETPUYECKOM TUTPOBAHUMN.

25.PaBHOBECHbLIN  OKUCANTENBbHO-BOCCTAHOBUTENbHBLIN MOTEHLMAaNn W KOHCTaHTa paBHOBECUSI peakuuu.
YpaBHeHne HepHcTa.

26.PacueT anekTpogHOro noTeHumana nonypeakumm.

27.Buabl OKUCNUTENBHO-BOCCTAHOBUTENBHOIO TUTPOBAHUS.

28.KpnBas oKUCNUTENbHO-BOCCTAHOBUTENBHOIO TUTPOBAHUS.

29.Cnocobbl onpegeneHns TO4YKM 3KBMBANEHTHOCTU B OKUCIIUTENBbHO-BOCCTAHOBUTENbHOM TUTPOBAHUN.

30.paBumMeTpusa. Xapakrepuctuka metoga.

31.TloHATME KOHCTaHTbLl PacTBOPUMOCTN.

32.CBs3b MexXay KOHCTaHTOW pacTBOPUMOCTU U PacTBOPUMOCTLIO.

33.PakTopbl, BNMsLWME Ha NpoLecc o6pa3oBaHMs ocagka.

34.3arps3HeHne ocaKoB.

35.3Tanbl rpaBUMETPUN.

36.0caxgaemas n rpaBumeTpudeckme hopmel.

37.paBuMeTpUYECKNin hakTop.

38.daKkTophbl, BNUAKOLLME HA NOMHOTY OCaXAEHUS.

39.Ycnosus 06pasoBaHms KpUCTanIMyeckmx n aMopHbIX 0CaaKoB.

40.Knaccudmkaums omsmKko-XMMUYECKUX MeTo40B aHanmsa.

41.Knaccudumkaunsi cnektpanbHbIX MeTO40B. ONEKTPOMarHUTHbIN CREKTp.

42.0OcHOBHOW 3aKoH cBeTonornoweHus. OrpaHUYeHns 1 yCrioBust €ro NPUMEHNMOCTH.

43.Tpn4rHbI OTKINOHEHUs OT 3akoHa byrepa-JlambepTa-bepa.

44 . dotomeTpus. NpenmyLiecTBa U HegocTaTkM MeToaa.

45.XapaKkTepucTukn ceeTonormnoLeHns B oTomMeTpun.

46.0nTManbHble YCrNoBUS AN NPOBEAEHUS KONUYECTBEHHOIO (POTOMETpPUYECKOro aHanusa (BblIOop AnuHbI
BOMHbI 1 KOHLIEHTpaLuun).

47 . ApOVTVBHOCTL ONTUYECKOW NroTHOCTU. CxeMa npubopa Anst UaMepeHust CBETOMOTTOLLEHNS.

48.IMprnembl KONMYECTBEHHOIO (POTOMETPUYECKOrO aHanuaa.

49.KonnyecTBeHHbI (hOTOMETPUYECKNIA aHaNM3 CMEeCU CBETOMNOTOLLaoLLMX BELLECTB.

50.MeTog auddepeHuymnansHon hoToMeTpun.

51.MeTo 3MUCCUOHHOM (DOTOMETPUN NNAMEHN.

52.Mnamsa n ero xapakTepuCTUKK.

53.MeTog rpagyupoBOYHOrO rpaduka npu  MNIaMEHHO-3MUCCUOHHOM aHanmse. CamMouoHu3aums u
camornornoLleHue.

54.AToMHO-abcopbLmMoHHas cnekTpocKonus.

55.ICTOMHMKN  U3NYyYeHUsi, aToOMU3aTopbl, MOHOXPOMAaTOpPbl W AETEeKTOpbl B aTOMHO-abcopbUUOHHOM
CreKkTpockonuu.

56.Knaccudmkarma anekTpoxmumMmyecknx MeTogoB aHanmaa.

CoNoOA~®WNE



57.MNpsimasi noHomeTpusi. MeToabl rpagyvpoBOYHOro rpaduka n gobaBok.
58.IMoTeHuMomeTpryeckoe TUTpoBaHne. Cnocobbl HAXOXOEHNS TOYKM SKBMBANEHTHOCTU.
59.Knaccudumkanmsa anekTpogos B NOTEHLNOMETPUM.

60.CTeknsHHbIN aneKTpoa.

61.XnopuacepebpsiHblin aneKTpoa.

62.3aKkoHbl anekTponusa.

63.KynoHomeTpus npu NOCTOSTHHOM NOTEHLMane 1 NOCTOSAHHOW cune Toka.
64.TeopeTnyeckme 0CHOBbI XpomMaTtorpadmyeckoro meToaa.
65.YpaBHeHune JIaHrmiopa.

66.oHsTME 0 TeopeTudeckon Tapernke. APPEKTUBHOCTb KONTOHKM.
67.KnHeTtnyeckas Teopus xpomartorpadun.

68.Knaccudukauma xpomatorpaduyecknx MeTogoB aHanmnsa.
69.0CHOBHbIE XapaKTEPUCTMKN XpoMaTorpadmyeckoro nmka.

70.l"a3oBas xpomaTorpadums: agcopbeHTbl, TEXHUKA, KAYECTBEHHOE M KONNMYECTBEHHOE onpeaeneHme.
71.lMa30-xmakocTHasa xpomaTorpadus.

72.MloHooBMeHHasa xpomaTorpadusi. IOHOOBMEHHMKN 1 NX CBONCTBA.
73.0OKCcTpakyms.

74.KucnoTHO-0CHOBHAsA Knaccugukaumst KaTMOHOB MO rpynnam.
75.AHanuTuyeckme peakumm KaTMOHOB PasfUYHbIX aHaANUTUYECKMX rpynn.
76.AHanuTUYecKas Knaccudmkaums aHMoHOB Mo rpynnam.
77.AHanMTUYECKNE peakuum aHMOHOB PasfiMYHbIX aHANUTUYECKMX Tpyn.

OnuncaHne TexHonorum nposegeHuns

TexHonorns npoBegeHmna sKk3amMeHa BKI4aeT B cebs:

1. Boigaya 6GunetoB K 9K3aMeHy W YUCTbIX NUCTOB OTBETOB. (Bunetbl K 9k3ameHy BbigaloTcs
obyvarowmmcs HAMBMAYanNbHO).

2. dukcMpoBaHMe BpeMEHM Havarna v goBedeHue 4o CTYAEHTOB BPEMEHM OKOHYaHNS 3K3ameHa.

3. OtBeTbl oby4varowmxcs Ha 6unetbl K 9K3aMeHy B MUCbMEHHOM BuAae C 3arnofiIHeHWEM IUCTOB
otBeToB. ([lpM HEOGXOOMMOCTM B HUX KPOME Tekca MPUBOOATCH PUCYHKU, CXeMbl, Tabnuupbl,
anarpamMmmbl).

4. C60op 6UNeToB K 3K3aMeHy 1 NMNCTOB OTBETOB.

5. MNpoBepka NUCTOB OTBETOB U BbICTABMNEHNE OLEHOK.

Bo Bpems ak3ameHa obyvaroliMMmcs 3anpellaeTcsi pasroBapuBaTb, XOAWUTb MO ayauMToOpuUw,
nonb3oBaTbCH COTOBbIMU TernedoHaMu, LinaprankaMu, KOHCrektamu, ydebGHukamum 1 apyron y4yebHo-
METOANYECKON NUTEpaTypoil, a Takke BHOCUTb MOMETKM B 3K3aMeHaUMOHHble GuneTbl. CTyaeHThI,
HapyLUMBLLME NepeyvmncrieHHble TpeboBaHus, yaanaTca C 9K3ameHa.

Tpe6oBaHUSA K BbIMNOMHEHWIO 3aaHWUIA, LKAkl U KPUTEPUUN OLIEHUBaAHUSA
Mpy oLeHNBaHMK pe3ynbTaToB 0OYyYEHUsI Ha 3K3aMeHe UCMONb3YTCA CreayloLLme nokasaTenu:
1) 3HaHWe y4eGHOro MaTepuana aUCUMNIUHBGI;
2) yMeHVe NPUMEHSITb TEOPETUYECKME 3HAHUS AN PeLLeHUs NPaKTUYeCKMX 3aaay;

3) BnageHne TeopeTMYECKUMN OCHOBaMM OUCLUMIMHBI, CMOCOBHOCTb UNMOCTPUPOBATL OTBET
npumMepamu, akTamu, AaHHbIMU HAaYy4YHbIX UCCNEL0BaHUN.

[ns oueHnMBaHuA pesynbTaToB 06Yy4EeHUS Ha IK3aMeHe ncnonbayeTcs 4-6annbHas WKana: «OTANYHOY,
«XOPOLLOY», «yOOBNETBOPUTENBHOY, KHEYAOBNETBOPUTESBHOY.

lMoka3aTenun oOCTUXKEHNS 3a0aHHOIO YPOBHA OCBOEHUNA KOMMNETEHUNN!:

KpuTepum oueHnBaHnsa kKoMneTeHuunin YpoBeHb LLikana oueHokK
chopMMpPOBaAHHOCTH
KOMMeTeHuunn




lMNonHoe coomeemcmeue omeema oby4yarou,e20cs lMoebiweHHbI Omnu4Ho
8bICOKOMY YPOBHHK OC80EHUST HeObX0OUMOU KOMIEMeHYUU. | YpO8eHb
lMpodemoHcmpuposaHo 3HaHue y4ebHo20 mamepuarna
OucyurnuHbl, yMeHUE MPUMEeHSIMb meopemu4ecKue
3HaHus 07151 peweHus npakmu4yeckux 3aday, enadeHue
meopemuyecKkuMU 0cHog8amMu OUCUUNIUHbI, CIOCOBHOCMb
unrcmpuposame omeem npumepamu, hakmamu,
OaHHbIMU Hay4YHbIX uccriedosaHudl.

LocmamoyHoe coomeemcmaue omeema oby4arouwezocs ba3zosnbill yposeHb Xopowo
6a3080My ypOBHI0 0C80EHUS HEOOX0OUMOU KOMIemeHyuu.
Obyuarowutica daem npasusibHble 0meemabl Ha
doronHUMerbHble 80MpPOChl, HO HEOOCMamOo4YHO
deMoHCmpupyem yMeHuUe NPUMEHsIMb meopemuyeckue
3HaHUs Onsl peweHus npakmu4yeckux 3adad.
YdoenemeopumernbHoOe coomeemcmaeue omeema lMopozoenili yposeHb | Yooenemeopu-
obyyarou,e20cs ypo8HI0 0C80EHUST He0bxo0umoU mesibHO
komnemeHyuu. Oby4arowutica 0aem HerosHbIe 0meemal
Ha dorosiHuUmersibHble 80MpPOoCkl, 0eMOHCMpuUpyem
YacmuuyHble 3HaHus y4ebHo2o Mamepuarna OucyuUnIuHbl,
unu He ymeem fpuUMeHsimb meopemuy4ecKue 3HaHus Ons
pelweHUs npakmu4yeckux 3adaq.
HeydosnemeopumernsHoe coomeemcmeaue omeema - Heydosnemsopu-
o0byyaroue20csi ypo8HI 0OCBOEHUS HE0bxo0uMoU meJsibHO
komnemeHyuu. Oby4darowutica deMoHcmpupyem
0MpPbIBOYHbIE, hpacMeHmapHbie 3HaHusi, dornyckaem
2pybbie npuHyunuansHble oWUbKU npu U3noxeHuu
y4ebHo20 mamepuasa ducyuniuHbl, KOMopbie He
ycmpaHeHb! nocsie 00noAHUMesbHbIX HagoosaWUX
80r1POCO8, 4YMo coomMeemcmeayem He 0C80EHUD
KomMmnemeHuyudu.

3adaHus pasdena « TecmupogaHue» PeKoMeHOYoMCS K UCMOIb308aHUI0 rpu rnposedeHuu
OuazHocmu4eckux pabom ¢ uesibo OUEHKU 0CmMamoYHbIX 3HaHUU o pe3yribmamam 0C80eHUs1 0aHHOU
oucyunuHbl



